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IacnopT 10NMOTHUTEIBHOM 00111€00pa30BaTEIbHOM POrPAMMbI

Hazpanue nporpammel

JononauTensHas o0meo0pa3zoBarelibHast 00IIepa3BUBAIOIIAs
nporpamma «MuxeHepuyY Mm»

Kpatkoe Ha3BaHHe MporpaMmbl

NxenepnyY

N300paxenue (JIOroTHIT)

T

./

Mecro peanu3anuy nporpaMmsl

MBOY J10 I'lIUP: 445045, Camapckast o6sactb, TOMBITTH, yiI.
Yaiikunou, 87

PazpaboTunk nporpamMmbl

PacropryeBa Okcana AHaTOJIbEBHA, TIEIAror JIOTOTHUTEIIBHOTO
00pa3oBaHus

MeTtomuueckoe COIIPOBOXKICHUC

Kimoesa FOnmst BuktopoBHa, METOAMCT IIEHTpa IU(pPOBOTO
oOpazoBanus «lT-kyO»

Kpatkoe onncanue

Jononuautensaas nporpamma «MHKeHepruyM» peanu3yercst B
pamkax 1eHTpa mudposoro odpazoanus «lT-kyd» usBiseTcs
BBCJICHEM B MHP BBICOKHMX TEXHOJOTHH JUISl IIIKOJBbHHKOB.
[lpenyaraemple B mporpaMme  TEXHHYECKHE  IIPOEKTBHI,
SBISFOIIECS ~ KOMOMHAIIMEH  MEXaHWKH, OJICKTPOHUKH U
IPOrPaMMHUPOBAHUSI, MO3BOJIAT CPOPMUPOBATH Y OOYYAFOIIHXCS
OCHOBBI 0COOEHHOTO, «HKEHEPHOT0» MBIIIICHHUS,
HE0O0XO0AMMOTO ISl COBPEMEHHOro ugpoBoro mupa. B Teuenne
y4eOHOTO To/la yJaIrIrecsi OCBOST 0a30BbIe HABBIKM YEPUCHUS U
MOJIETTUPOBAHUS B crcTeMe ABTOMAaTU3UPOBAHHOTO
npoekTrpoBanuss Kommac, BOIUIOTST CBOM TEXHMYECKUE WU
myrem 3D nieuatu, Hay4daTcsi COOMpaTh pa3IMUHbIE YCTPOMCTBA HA
mwiargopme Arduino

Kirouesrie citoBa 11t IOMCKa

[poexTrpoBanme, E(ppPOBOE MOACTHPOBAHNE,KOHCTPYHPOBAHHE,
3D rmeuarh, TporpaMmupoBaHue, nataukd, Arduino, Kommac,
yepuenue, I T-ky6

Ilemu v 3anauun

[IpuobpereHne HayaJbHBIX OCHOB COBPEMEHHBIX HHXEHEPHBIX
3HaHUI MHABBIKOB pabOTHI B IrpaduueckoM peaakrope «Kommacy.
[TpoekTupoBaHHE W U3TrOTOBJICHHE TEXHHUECKHMX OOBEKTOB C

ucronb3oBaHueM 3D-meyatm M MHMKpOIPOLIECCOPHBIX CHCTEM
(Arduino)

PCSYJ'IBTaTLI OCBOCHMHA

BbIMyCKHUK TpoOrpaMMbl Hay4dyUTCs OCHOBaM YEpueHHs B
CHCTeMe aBTOMATH3MPOBAHHOTO MpoeKTupoBaHus «Kommacy,
IPOCKTHUPOBAHUS OOBEKTOB Ha OCHOBe IU(poBbIX 3D
Mojnesnei, HaBblkaM 3D mewaru, pa3zpaboTke TEXHHUYECKUX
YCTPOMCTB Ha OCHOBE MUKPOIPOLIECCOPHOM TEXHUKHU

MarepuanpHas 6a3a

MynsTUMeuiHOe MPOEKIMOHHOE o0opy/IoBaHue,
MEPCOHANBHBIN  KOMITBIOTED JJIsI  KaXI0ro o0ydaromierocs,
KOMITbIOTepHas nmporpamMma «Kommacy, Hadbop «Arduino — ymHbII
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nom», Habop «TETRAY, 37eKTpOHHBII KOHCTPYKTOP «3HATOK»
111 ArduinoBasic

I'on cozmanus nporpammel. I e,
KOT/Ia M KEM YTBEpiKIeHa
nporpamma

2020 ron. Pemrenue nemarormueckoro copera MbOY J10 I'TIUP
ot 24.08.2020 r. ITporokomn Ne 1.

Tum nporpamMMsl 1o OO1epa3BuBaroIas
(YHKLIMOHAJIPHOMY Ha3HAUEHHUIO
HanpasiieHHOCTb porpamMmsl TexHuueckas

Hanpasienue (Bun) A€ TENbHOCTU

[IporpamMmupoBanue, MOAECTMPOBAHNE, KOHCTPYHUPOBAHUE

®Dopma 00yueHHs 10 porpamMMe

Ounas

Hcnonb3yemble 00pa3oBaTenbHbIE
TEXHOJIOT'UN

ITpoextHsbiii meroa, UKT

VY pOBEHb OCBOCHUSI COJIEPKAHUS
IporpaMMbl

bazoBblil ypoBeHb

Oxaar aetelt o Bo3pacram 12— 15 ner
By nporpaMmet o criocobam MonynbHast
OpraHU3aIMH COJICPIKAHUS

Cpok peanzanyy nporpaMMsl lron

BzaumoeiicTBrE IIPOrpamMmebI ¢
Pa3TMYHBIMU YUPESKICHUSIMA U
npo(heCcCuOHATTBHBIMU
coo011IecTBaMU

PuHaHCHPOBAaHUE IPOTPAMMBI

Peanmsyercs B ycnoBusix [IOJ1O u Ha Or05KETHOW OCHOBE B
paMKax MyHHUITUTIATEHOTO (UHAHCHPOBAHMS. 32 paMKaMu
MYHHIIMNIAILHOTO (PMHAHCHPOBAHUS — HA MJIATHON OCHOBE.

WToru skcnepTussl MpOrpaMMbl
Ha COOTBETCTBHE TPEOOBAHUIM
[1e10

Hrorosoe 3axmrouenune OMDC-36 ot 28.02.2024.
Hrorosoe 3aximroueane OMDC-9 ot 30.12.2020

Wroru ygactus nporpamMmmsl B
KOHKYypcax

2021 1. OxpyxHOW 93Tam  00JAacCTHOIO  KOHKypca
MHHOBAIIMOHHBIX JIOMOJHUTEIBHBIX 00Ie00pa30BaTEeNbHbIX
oOmiepasBuBatoiux nporpamm «Hosbiil popmar». 2 MecTo B
HoMuHauMu  «JlomomHuTenbHBIE  00IIE00pa3OBaTEIbHBIE
oO111epa3BUBAalOIINE TPOrPaMMbl, OCHOBaHHbIE Ha MOJYJIbHOM
TPUHIATICY.

2021 T. Ob6nacTHoi KOHKYpC MHHOBAIIMOHHBIX
JIOTIOJTHUTEIbHBIX 00111€00pa30BaTENbHBIX
oOuiepaszBuBatonux nporpamMm «Hosbiit opmar». 1 MecTo B
HOMUHAIMU  «JlomomHUTENbHBIE  00IIe00pa3oBaTeIbHbIE
oO11epa3BUBAIOLINE TPOrPaMMbl, OCHOBAaHHBIE HA MOJIyJIbHOM
TIPUHITATIC)

2022 r. - PernoHanpHbI 3Tan Bcepoccuiickoro KOHKypca
JYYIIUX MPAKTHK B CHCTEME JOMOJHUTEIHFHOTO 00pa30BaHUs
TEXHUYECKON HampaBieHHocTd. Jlurmuiom 1 cremenun B
HOMUHAIMU  «O((EeKTUBHbIE  METOAWYECKHE  MPAKTHKH
BOBJICYCHHUSI JIET€ B TMEPCIEKTUBHBIC TEXHOJIOTHYECKUE
HanpaBJICHUs»
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HOACHUTEJBHASA 3AIINCKA

Beenenne

JononuuTenpHas oOmieoOpazoBarenbHas oOIIepa3BuBaroias nporpamma «MmkeHepuY m»
SBIISICTCS HEOTHEMJIEMOW YacThi0 00pa3oBaTEIbHON MPOrpaMMbl MYHHUIMIAIBHOTO OOHKETHOTO
00pa30BaTENILHOTO  YUPEKACHUS JONOJHUTEIbHOrO oO0pa3oBaHus «['yMaHMTapHbBIM LEHTP
MHTEJUIEKTYaJIbHOTO PA3BUTHUA» TOPOJACKOTO OKpyra TONBATTH W JaeT BO3MOXKHOCTH Ka)XJIOMY
peOeHKy MoJlydaTh JOINOJHHUTEIbHOE OOpa30BaHUE HCXOJs U3 €ro MHTEPEecOB, CKIOHHOCTEH,
crocoOHOCTER U 00pa30BaTENbHBIX MOTPEOHOCTEH, OCYIIECTBISIEMbIX 3a MpeaesiaMu (eaeparbHbIX
roCyJapCTBEHHbIX 00pa30BaTENIbHBIX CTAHAAPTOB U (hefiepalIbHBIX IOCY1apCTBEHHBIX TPEOOBAHUI.

[porpamma «MHXeHEpHYM» peanu3yeTcsi B paMKax LeHTpa mudpoBoro obpazoBanus «IT-
KyO» M sIBJISETCS BBEICHMEM B MHpP BBICOKMX TEXHOJOTMM i IIKOIbHUKOB. [Ipemnaraemble B
OporpaMMe TEXHWYECKME MPOEKTHI, SBISIOMIMECS KOMOMHAIMEH MEXaHWKH, O3JEKTPOHUKH U
IPOrPaMMHUPOBAHUs], TO3BOJIAT CPOPMUPOBATh y OOYYAIOIIMXCS OCHOBBI OCOOEHHOTO, «HHKECHEPHOIO»
MBIIUICHHS], HEOOXOMMOTO ISl COBPEMEHHOr0 U(poBoro Mupa. B Teuenne yueOHOro roja yyammecs
OCBOSIT 0a30Bble HABBIKM YEpPUYEHMs W MOJEIMPOBAaHMS B CHCTEME AaBTOMATU3UPOBAHHOIO
npoektupoBanus Kommac, BOIUIOTAT CBOM TeXHHYEeCKHe uaeu myreM 3D meuaru, Haydarcs coOMpaTh
paznMyHbIe yCTpoiicTBa Ha matgopme Arduino

[To cBoeMy (QyHKIMOHATHPHOMY Ha3HAUCHHIO INpOTpamMMa SBISICTCS oOuiepazeusaroujeii
HalpaBjeHAa Ha YJOBJIETBOPEHUE NOTPEOHOCTEH  OOydaroLUIMXCs B  HHTEIUIEKTYaJbHOM,
TBOPYECKOMPA3BUTHH, B OPraHU3aLUN UX CBOOOIHOTO BPEMEHH.

[Iporpamma UMeeT mexHuuecKyl0 HanpagieHHoCms, TaK Kak OpUEHTHPOBaHA Ha Pa3BUTHE Y
00y4aromuxcst KOHCTPYKTOPCKUX CITIOCOOHOCTEH, TBOPYECKOTO BOOOPaKEHHsI, IPOCTPAHCTBEHHOTO
MBILUIEHUsS] CPEICTBAMU LU(PPOBOrO MPOEKTHUPOBAHUS, JIOTUYECKOTO MBIIUICHUS C MOJyYEeHHEM
HaBBIKOB IIPOTPAMMHUPOBAHHS.

AKTYaJILHOCTD H IeJArorn4ecKas 1nejecoo0pasHocTb NPOrpaMmbl

Axmyanvrhocmp TIpeAIaraeMo IIPOrpaMMBbl 3aKJIFOYAETCSl B TOM, YTO OHA OPUEHTUPOBaHa Ha
IPUOPUTETHBIE HAINPABJICHUS COLUAIBHO-DKOHOMHYECKOIO U TEPPUTOPUAIBHOIO Pa3BUTHUSA
Camapckoit ob6nactu, ompeneneHHblx B CTpaTeruu COLMAIbHO-?KOHOMMYECKOIO Pa3BUTHS
Camapckoit obmactu Ha mepuog a0 2030 roma (yTBepikIeHa mocTaHoBiieHHEeM lIpaBuTenbcTBa
Camapckoit 06n. ot 12.07.2017 r. Ne 441), B koTOopoil MoOcTaBie€Ha 3ajjaya KayeCTBEHHOIO
M3MEHEHHUs CTPYKTYpPbl HAIIPaBICHHOCTEH JOMOJIHUTENBHOIO 00pa30BaHus U YBEITUUYEHUS KPYKKOB
U CEKIIMH TEXHUUYECKOTO MPOQHIIS.

Baxxnoil uepToii coBpeMeHHOro MHpa SIBISETCSl ObICTPOE Pa3BUTHE PA3IUYHBIX TEXHOJIOTUH.
OCOOEHHOCTBIO COBPEMEHHOW SKOHOMHUKHM SIBJISIETCS IIMPOKOE HCMOJb30BAHUE  CIOXKHBIX
TEXHUUYECKHUX YCTPOMCTB, KaKk MpPaBUJIO, PaOOTAIOMIMX C HCIHOJb30BAHUEM MHKPOIPOLIECCOPHBIX
cucteM ynpanieHus. LIIKOIbHUKM,KOTOPBIM MPEIACTOUT KUTh U paboTaTh B OyaymeM nudpoBom
mupe, s 3((EKTUBHOIO B3aUMOJEUCTBUSA C BBICOKOTEXHOJIOTUYHBIMU YCTPONCTBAMH U HX
UCIMOJIb30BaHUs, JIOJDKHBI MMETh IpEACTaBIeHUs 00 OCHOBax paboOThl TakuWX ycTpoMCTB. Jlis
MOJIOJICKH, KOTOpass coOupaercs B OyAyIIeM IOCBATUTH Ce€0S WHXKEHEPHON JesTEIHHOCTH,
NOJydeHHE OCHOB 3HAaHUM MO CO3JaHHUI0 M (YHKIHMOHHPOBAHUIO COBPEMEHHBIX TEXHUYECKUX
YCTPOMCTB HA OCHOBE COBPEMEHHBIX TEXHOJOTMH MOXKET IIOMOYb COPHUEHTHPOBAThCS B
HarpaBJIeHUHU Oyaylie TeXHHYeCKOH e TeTbHOCTH.

W3yuenue B pamkax mnporpammbl «/HxeHepuYM» 0a30BbIX HaBBIKOB pPAaOOTHI CUCTEME
ABTOMATH3UPOBAHHOTO MPOEKTUPOBAHUS CIIOCOOCTBYET PAa3BUTHIO MPOCTPAHCTBEHHOI'O MBIIUICHUS
C IIEPEXO0JIOM OT IJIOCKUX M300paKeHHUH K IPOCTPAHCTBEHHBIM 00BEKTAM CII0KHOW KOHPUTypaIuu.
Kpome sTtoro, monyueHue He0OXOAMMBIX HABBIKOB B MPOTrPAMMHUPOBAHHM PA3BHBAET JIOTUYECKOE
MBIIUIEHHE U MaTeMaTH4ecKue crocoOHocTU. M3yueHrne MpUHIMIIOB paboThl U KOHCTPYHMPOBAaHUE
TEXHUUYECKOTO YCTPONCTBA C MCIOIb30BAHUEM CHCTEM JATYMKOB U MUKPOIPOLECCOPHOU CHUCTEMBI
YIPaBJICHUS CIIOCOOCTBYET Pa3BUTHIO U 3aKPEIJICHUIO 3HAHUW (pu3uku, xumun. Peanmsanum Bce
HEMOYKH paboT OT 3aMbicia, MJIEHM W [0 CO3JaHHs 3aAyMaHHOTO OOBEKTa CHOCOOCTBYET
(GOpMHUPOBAHHIO TPEJACTABICHUH O COBPEMEHHOM BBICOKOTEXHOJOTUYHOM IPOU3BOJICTBE.
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OOyuaroipecst 3HaKOMSITCSI C COBPEMEHHBIM MOJIXOZI0M K CO3JJaHUIO JIFOOBIX BEIIei COBPEMEHHOTO MUpPa
- OT MEPBOHAYAIILHON MJIEW JI0 BOILIOIIEHHOTO B PEAIbHOCTD PE3yJIbTaTa, ¢ HCIOIb30BaHHEM LI(POBOro
MIPOEKTUPOBAHNS, HOBBIX TeXHOJIOTHI 3D ckaHupoBaHus U niedatd. Takum 00pa3oM, AOTOTHUTEIbHAS
nporpamma «MHxeHepuYm», npeararomas KOMILIEKC 3aHATHH, HAIPABICHHBIX HA IIOJy4YCHHE
MIEPBOHAYAJIbHBIX 3HAHUN O MPOEKTUPOBAHUU U CO3JAHUU COBPEMEHHBIX TEXHUYECKUX YCTPOWCTB,
ABJIIETCS aKTyaJIbHOM U JUIsl KOHKPETHOTO IIKOJIbHUKA.

Ileoazozuueckaa uenecoodpaznocmep TPOTPaMMBbl 3aKIIFOYAETCS B TOM, 4YTO COAEpPKAHUE
IPOTPaMMBI, UCIOJIb3yeMble TEXHOJIOTHH, (DOPMBI U METO/BI OOyUEHHs CO3/AI0T U 00ECIEYHBAIOT
HEOOXOJMMbIE YCIOBUS MJI JIMYHOCTHOTO PAa3BUTUS M TBOPYECKOTO Tpylda OOydaloIIUXCS U
MO3BOJISIIOT YAOBJIETBOPUTH MHIUBUAYaJIbHBIE MOTPEOHOCTH OOYYAIOUIMXCS B MHTEIIEKTYaJbHOM
pa3Butuu. [Iporpamma «HxenepuYm» sBIsETCS MOAYJIbHON, OHA BKJIIOYAET B ceOs TPU MOJYJIs,
JIBA U3 KOTOPBIX NPEACTABISIIOT COOOH yueOHble MPOEKTHl. MOIYIBHOCTH TO3BOJSIET OoJiee
BapHaTUBHO OPraHU30BaTh 00pa30BaTENIbHBIN MPOIECC, ONEPATUBHO MOACTPAUBASICH MOl UHTEPECHI
U CIIOCOOHOCTH OOYYaroIIMXCsl, YTO MAaKCMMAJIbHO OTBEYAET 3alpOCy COLMYyMa Ha BO3MOXHOCTb
BbICTpauBaHusl peOEHKOM HHIMBUYaTbHOM 00pa30BaTebHON TPACKTOPUH.

Takum oOpaszom, nporpamma «HxeHepuyM» akTyajdbHa M MEIAarorMyecku IesecoodpasHa,
TaKk KaKk OHa YyJOBJIETBOPSIET MOTPEOHOCTH poJUTENie W MOTPEOHOCTH IIKOJBHUKOB B PEIICHUU
aKTyaJIbHbIX JJI HUX 3aJad — pa3BUTHUM MbBIIUICHUS, WHTEUIEKTyaJbHbIX CIIOCOOHOCTEH,
BOCIIUTAHUU TBOPUYECKOW JIMYHOCTH, MOATOTOBJICHHON K PEIICHUIO HECTAaHJAPTHBIX 3a/1a4, TOTOBOU
K CaMOCTOSITEIbHOMY M TBOPUYECKOMY PELICHHIO IIpo0JieM, 001aiaroleil akTyalbHbIMU 3HAHUSAMU U
YMEHUSIMH, CIOCOOHOM pealin30BaTh CBOM MOTEHIHAN B YCIOBUSIX COBPEMEHHOTO O0IIEeCTBA.

HoBu3Ha, oTInYHTEeIbHbIE 0COOEHHOCTH AAHHON MPOTrPaMMBbI
OT yKe CylIeCTBYIOUIMX 00pa30oBaTeJbHbIX NPOrpaMM
Lenbto co3manust mporpammbl  «HHkeHepuYm» SBISIETCS NPOTrPaAaMMHO-METOUYECKOE
obOecrieueHre paboOTHI IeHTpa MUPpoBoro odOydeHus «lT-kyd», 9TO OOYCIOBHIO W3MCHECHHE
COJIEp)KaHUs W METOJOB 0O0ydeHus, obOecreynBaromuX (OPMUPOBAHUE HHTEICKTYabHBIX
HaBBIKOB Ha OCHOBE MPOEKTHOTO MOIX0a K OpraHu3alui 00ydIeHUsI.
Hoesu3na npozpammor «Imxenepny m» BbIpaxaeTcs
® BO-TIEPBBIX, B HCIOJIB30BAHUN HOBEHUIINX WH)KEHEPHBIX TEXHOJIOTHNA: 00ydJaronIuecs: moayJdaroT
HaBBIKM palOTHI B cucTteMe TpexmepHoro monenupoBanusi KOMITAC-3D, mpoexktupoBanus u
U3TOTOBJICHUS  CJIOKHBIX ~TEXHHMYECKHMX OOBEKTOB ¢ ucmojib3oBaHueM 3D mewatn wu
MUKpoTporieccopHbix cucteM (Arduino), « TETRAY», 31eKTpOHHOTO KOHCTPYKTOpa «3HATOK» IS
ArduinoBasic;
® BO-BTOPHIX, B CHCTEMHOM IMOJXO/€ K PACCMOTPEHHIO CO3JAaHHS COBPEMEHHBIX TEXHHYECKHX
YCTPOMCTB OT WJEU 10 pealu3allud C M3y4YeHHEeM OCHOB pabOThl MO BCEM HEOOXOIMMBIM
jTanaMm, M TOJY4YEHHEM HAaBBIKOB, KOTOpbIE IO3BOJIAT OOYyYaroIIMMCSl pealu30oBaTh CBOM
COOCTBEHHBIN MPOEKT.

Ileqb 1 OCHOBHBIE 32124 TPOTPAMMBI
Leas mporpaMMbl — HMHTEIJIEKTYaJIbHOE pa3BUTHE OOYYAIOLIMXCS CPEIHErO IIKOJBHOTO
BO3pacTa 3a CYET OCBOCHHS M NMPUMEHEHHS UMM 0a30BBIX METO/IOB NMPOEKTUPOBAHUS U CO3JIaHUS
COBPEMEHHBIX TEXHUYECKUX YCTPOMCTB HA OCHOBE COBPEMEHHBIX MHKEHEPHBIX TEXHOJIOTHH.
OcHoBHBIC 32124H:
Ooyuarowue:
1) dopmupoBath npencraBieHue 00 OCHOBHBIX CTAUSX GKU3HEHHOTO IMKJIA» COBPEMEHHBIX
TEXHUUYECKUX YCTPOMICTB;
2) dopmupoBaTh yMEHHUs pabOTHI B CHCTeMe TpexmepHoro Moaenupoanuss KOMITAC-3D;
3) o0TpaboTaTh HaBBIKKM MPOSKTUPOBAHUS U CO3aHUS TPEXMEPHBIX OOBEKTOB;
4) ¢dopmHpOBaTh yMEHHS PaOOTHI C COBPEMEHHBIMHU 3JICKTPOHHBIMH YCTPOHCTBAMH HA OCHOBE
UX NIPOrpaMMHUPOBAHUS.
Bocnumamenwnuie:



1) cmocoOGCTBOBAaTh OCO3HAHUIO TMOAPOCTKAMH IICHHOCTH KPEATHBHBIX YEepPT COOCTBEHHOM
JUYHOCTH,

2) GbopMHpOBaTh 3MOIMOHAIBLHO MOJOKUTEIBHOS OTHOIICHHE K KPEaTHBHOMY IPOIECCY |
HOBAIIMSIM, IO3UTUBHOE CAMOOTHOIICHHUE;

3) COBepIIEHCTBOBATH JMYHOCTHBIC KaYeCTBA: HE3aBUCHMOCTD, PEIUTEIbHOCT, HACTONYUBOCTh
IIPH TOCTHIKEHUH 11U, CIOCOOHOCTh OTCTauBaTh CBOC MHEHHUE;

4) crnocoOCTBOBaTh MOBBIMICHUIO YBAKEHHUs NETEH Ipyr K Jpyry, K CEMbe W POIHUTEINSM,
nearoraM, CTapIIuM MOKOJICHUSIM.
Pazeusarowue:

1) pa3BUBATBUHXCHEPHOE JIOTHUECKOE U MPOCTPAHCTBEHHOE MBIIICHUE;

2) pa3BuUBaTh KOMMYHHMKATHBHBIC YMCHHS W HaBBIKH, OOCCICUUBAIONINE COBMECTHYIO
JESTENIbHOCTH B TPYIIIE, COTPYAHUYECTBO, OOIIICHHUE;

3) pa3BuBaTh yMEHHE aJICKBATHO OIICHUBATH CBOM JOCTHIKCHUS M JOCTUKECHUS PYTHX.

Ilenarornyeckue NpUHLIMIIBI, ONIPeAe/IsIIOIINE TeOpeTHYEeCKHe MOAXO0AbI
K NOCTPOEHHI0 00pa30BaTeILHOIO0 Mpolecca

Peanuzanmust mnporpammbl  «MHXeHepuYM»  OCHOBBIBAETCSI Ha  OOMIETUIAKTHYECKHX
IPUHLNIIAX HAyYHOCTH, I[IOCJIEI0BATEIbHOCTH, CHCTEMHOCTH, CBSI3U TEOPUM C IPAKTHKOM,
JOCTYITHOCTH CBSI3M OOYYEHHs] C J>KHU3HBIO, PAlMOHANBHOTO COYETAHHUSA KOJUIGKTHBHBIX U
MHAUBUAYAJIbHBIX (pOpM 00ydeHMUS.

B memsx packpbITHS MEAaroriyeckoro MW  Pa3BUBAIOIIErO IMOTEHIHala  ydeOHO-
BOCIIUTATEIBHOTO IIPOLIECCA 110 POIPaMME AKILEHT B HEH JEJIaeTCs Ha CIEAYIOIUX TPUHIUIIAX

1. Ilpunyun npodykmuenocmu COCTOUT B 0053aTEIBHOCTH TMONYYEHHS] MPOIYKTa
CaMOCTOSTENIBHON JESATENBHOCTH, YTO SBISETCA OJHMM M3 BAXKHBIX YCJIOBUM JIOIOJHHUTEIBHOIO
oOpazoBanus. [IpoaykToM eATenbHOCTH B MIPOTrpaMMe SIBJISIFOTCS CO3JJaHHbIE IEThbMU TPEXMEpHbIE
OOBEKThI, TEXHUYECKHE DJIEKTPOHHbIE ycTpoiicTBa. (Co3laHuEe TaKOro JMYHOCTHO 3HAYUMOI'O
MPOJYKTANO3BOSIET PEOCHKY TMOMYYHTh YYBCTBO  YAOBIETBOPEHHOCTH OT  PE3YJIbTaTOB
COOCTBEHHOM JIEATEIILHOCTH U CAMOYTBEPIUTHCS B COLIMATIBHOM cpefie.

2. IIpunyun odyyenusn 6 deamenvnocmu. I'naBHOE — HE Tepeaaya JETsIM TOTOBBIX 3HAHUMH, a
OpraHu3anus TakOM IETCKOM HEATENbHOCTH, B MPOLECCE KOTOPOM OHU CaMH JEJAIOT OTKPBITHUSA,
Y3HAIOT YTO-TO HOBOE IyTEeM PEIICHUs TOCTYIMHBIX MpoOIeMHBIX 3a7a4. Mcronp3yemblie B mpolecce
0o0y4eHHsT UTPOBBIE MOMEHTBI, PaJOCTh IO3HAHUS U OTKPBITHS HOBOTO (OPMUPYIOT Yy Jerei
NIO3HABATEJIIBHYI0  MOTHBAILMIO, a [PEOJOJICHWE BO3ZHUKAIOIIMX B  IPOLECCE  YUYCHUS
MHTEJJIEKTYaIbHBIX U IMYHOCTHBIX TPYJHOCTEN pa3BUBAET BOJIEBYIO Ccepy.

3. IMpunyun npoekmuocmu TIpeNNONaraeT IOCIEIOBATEIBHYIO OPHEHTAIMI0 BCel
JeSITEIbHOCTH TeAarora Ha MOATOTOBKY U BBIBEJICHHE pEOCHKAa B CaMOCTOSTEIbHOE MPOEKTHOE
JeiicTBUe, pa3BepThIBaeMOe B JIOTHMKE 3aMbicen — peanusaimus — peduekcus. B xoxe
IPOEKTUPOBAHUS TIE€pe] 4YEJIOBEKOM BCErja CTOMT 3ajada TMpeACTaBUTh cebe ele He
CYIIECTBYIOILIEE, HO TO, YTO OH XOUeT, YTOOBI MOSBUIIOCH B PE3yJIbTaTe ero akTUBHOCTH. Ecian emy
yKe 3a7JaHO TO, K YEMY OH JIOJKEH MPUWUTH, TO JJI1 HErO HET MPOEKTUPOBaHUs. B Jloruke nencrBus
JTAHHOTO IPUHIMIIA B IPOrpaMMe pealln3yroTCATeXHUYECKHE MPOEKThl oOyuaromuxcs. Peanuzanun
BCEU IIETMOYKH paboT OT 3ambicia, WAEH M JO CO3JIaHUs 3aJyMaHHOTO OOBEKTa CIIOCOOCTBYET
(GOpMHPOBAHUIO MPEJICTABICHUH O COBPEMEHHOM BBICOKOTEXHOJOTHYHOM IPOU3BOJICTBE.
OOyyarolpecst 3HaKOMSITCSI C COBPEMEHHBIM MOJIXO0ZI0M K CO3JJaHUIO JIFOOBIX BEIIE COBPEMEHHOTO MUpPa
- OT NEPBOHAYAIILHON MJIEU JI0 BOIJIOIIEHHOTO B PEIbHOCTh PE3YNbTaTa, ¢ MCHOIb30BaHUEM LIU(PPOBOro
MIPOEKTUPOBAHMSI, HOBBIX TEXHOJOTHIA 3D CKaHMPOBaHUS U TIEUATH.

OcHOBHBIC XapaKTepPUCTHKH 00pPa30BaTEJLHOIO NpoLecca

Bo3pacm demeii, yaacTBYyIOIMX B peanu3anuu nporpaMmmsel 12-15 mer.

Yenosusa nabopa oemeinn B obvenunenune. K OCBOEHHIO JOMOJHUTEIBHON MPOTpamMMbl
«MHxeHepuym» OIMyCKaIOTCs Jr00ble Jnia 6e3 mpeabsaBieHus TpeOOBaHHUM K YPOBHIO pa3BUTHS B
COOTBETCTBUHM C BO3PACTOM, JAJsl KOTOPOro pas3paboTaHa HaHHas oOpa3oBaTelbHas Mporpamma.
3ayncieHye B TPYIIy IPOBOIUTCS B COOTBETCTBUH C AATOW MOJIa4UM 3asBICHHUS.



OOyuaromiuecs, npouenne paHee 0Oyd4eHUE IO JOMOJHUTENIBHBIM IPOrpaMMaM LIEHTpa
mudpoBoro oOyuenus «lt-kyd» u ocBouBIIMECs MporpamMMbl Ha ypoBHe He MeHee 80%, MMeroT
IPEUMYILIECTBO NPH 3a4UCICHUH Ha porpaMmy «MHxkeHeprnY m».

Xapakmepucmuxa yueOHbIX 2Dynn HO 603PACMHOMY RPUHWURY . TPYIIBl POPMUPYIOTCS 110
pe3yibTaTaM BXOJHOW JTMarHOCTUKHU C Y4eTOM Bo3pacTa oOyuwatomierocs. ['pymnmnel MOryT ObITh Kak
OJTHOBO3pAacTHBIE, TaK M pa3HOBoO3pacTHble. [l  ydammxcs, pasHbIX TI0  BO3pPAaCTy,
npenycmarpuBaercs U GepeHIUpOBaHHbI NOAXOA INpPU Ha3HAYEHWH Y4YEOHbIX 3aJaHuil B
porecce 00yJICHHsI.

Kamezopua oOemeit, 5111 KOTOpBIX IIpeAHa3HadeHa Iporpamma. Jr00i peOGeHOK,
NPOSIBIISIONINI UHTEPEC K TaHHOMY BUY JAEATEIbHOCTH.

Dopma obyueHus: OUHasl.

Cpoxk peanuszayuu nporpammsl - 1 roau.

Konuuecmeo ooyuarouwguxca 8 rpynne - 10 — 12 yenosexk.

Yposenv oceoenua cooeprcanusa tnporpaMMmbl 0a30BBINM, YTO TPEANIONAraeT OCBOCHHUE
O0y4aroUMMHCS  CHEMAIN3UPOBAHHBIX 3HAHUWM, oOeclieyeHre TPaHCIAMKU OOUell M IEeIOCTHON
KapTUHBI TEMATHYECKOTO COJICPIKAHMS ITPOrPAMMEL.

Buo npozpammet 1o ciocobam opraHu3aliy COAEPKAHU MOYJIbHAS.

B3zaumooeiicmeue ¢ opyzumu npozpammamu B pamkax «IT-kyO»: mepen oOydeHuem 1o
nporpamMe «MHXeHepuYM» ydaluMmcs peKOMEHIYEeTCs OCBOUThH cojepkaHue nporpammbl «IT-
Ky6. CTAPT» wiu onun e€ wmonaynb «OcCHOBbI mnporpammupoBaHus. IIporpammupoBaHue
poOOTOB», I paccMaTpUBAETCS CaMO IMOHATHE «IIPOrPaMMHUPOBAHHUE», OCHOBHBIE TEPMUHBI U
IPOIIECCHI, XapaKTEpHBIE JUIsI 3TOTO BUAA NEATEIHLHOCTH. B XOJ€e OCBOGHHUS JAaHHOTO MOy
yyaliuecss u3y4yar OOLIyl0 JIOTMKY Ipoliecca IPOrpaMMHUPOBAaHUS M CMOTYT HaMHOIO JIerde U
NPOJYKTHBHEE pElIaTh KOHKPETHBIC 3a/laud M PEaIM30BBIBATH COOCTBEHHBIC MPOEKTHI B PAMKax
nporpaMmel «H)keHEepH Y M».

Bozmoorcnocmo npoodonscenuna odyuyenusa 1o nporpamMme OJIM3KOIO BHJA JESATEIBHOCTH.
3akoH4YMB OOyueHHe o mporpamme «MHxeHepuYm», oOydarouiyecs MOTYT HPOJOJIKHUTH CBOE
oOpa3oBaHue 10 JIF000i mporpamme meHTpa udpoBoro odopazoBanus «lIT-ky0» B COOTBETCTBHH CO
cBouM Bo3pactoM. OOyuaromuecsi, ocBouBIIuecs nporpaMmy «VHxeHepuYM» Ha ypOBHE He
MmeHee 80%, UMEIOT IPEUMYIIECTBO IIPU 3aUMCIEHUH Ha Bce porpammel I T-ky0a.

Pesicum 3anamuii: oqvH pa3 B Henenmo mo 2 yueOHbIx yaca. B coorBercTBum ¢ CII 2.4.3648-
20 IIUTENEHOCTH OHOTO YU4eOHOT0 Yaca /IS TS MIKOJIBHOTO Bo3pacTta— 40 MUH.

Ilpooonswcumenvnocms 00pazosamensnozo npoyecca coctaBiseT 36 y4eOHBIX HEJENb.
Hauvano 3ansartuii 15 centa0ps, 3aBepuienne ooyuenus 31 mas (kajqeHAapHbI y4eOHbIN Tpaduk cMm.
B [Ipunoxenuu 1). Kanenoapuwiii yuebnwiii epagux cm. 6 Ipunoscenuu 1.

Oovem yuednvix uacoe BCETO MO Iporpamme — 72 yaca.

OT00p U CTPYKTYPHPOBAaHUE COAEP/KAHUS, HATIPABJIEHUS U 3Tanbl 00pa3oBaTeIbHOM
NporpaMmbl, (popMbl OpraHu3anuu o0pa3oBaTeJIbHOIO Mpouecca

[IporpamMmmHoOe copepskaHue, METO/bI, (POPMBI, CpecTBa 00yUeHHUs OTOMPATUCH C YYETOM BBIIIE
0003HAUEHHBIX TPHUHIMIIOB W OCHOBHBIX HAaIpaBiI€HWH pa3BUTUS JIOMOJHUTEIFHOIO O0Opa30BaHu,
oTpaxkeHHbIX B KoHLeNuuu pa3BUTHS JOMOJHUTEIBHOIO O0pa3oBaHUs JeTel  (pacropspKeHue
ITpaBurenscrBa Poccniickoit @enepayn ot 31 mapra 2022 r. Ne 678-p).

ConeprkaHye porpaMMbl HaIrlpaBJIEHO Ha CO3/IaHUE YCJIOBUIJUIS BOBJIEUEHHSI JIETEH B CO3/1aHUE
UCKYCCTBEHHO-TEXHUUECKUX M BHPTYAIbHBIX OOBEKTOB, IOCTPOCHHBIX I10 3aKOHaM MPUPOIBI, B
NpUOOpETEHNE HAaBBIKOB B 00JacTM OOpabOTKM MarepHaioB, 3JEKTPOTEXHUKA W 3JIEKTPOHHUKH,
CHCTEMHOM HH)XeHepuH, 3D-poToTHNHMpoBaHus, LU(PPOBU3AIMH, CONEHCTBOBATH (POPMHUPOBAHUIO Y
O0y4JaromMXcsi COBPEMEHHBIX 3HAHWI, YMEHMH W HaBBHIKOB B O0OJAaCTH TEXHWYECKHX HayK,
TEXHOJIOTMYECKON TPaMOTHOCTH ¥ MHKEHEPHOT'O MBIIIUICHUS.

CopepxaHue MporpaMMbl CTPYKTYPUPOBAHO cienyromumM obpa3zom. [Iporpamma BkiIro4aer B
cebst 3 Moys.

Mooynws 1 «Om uepmediceit 00 3D moodenuposanusn odecriednBaeT 3HAKOMCTBO C OCHOBAMH
YyepueHusi, OTOOpaKEHUsI peaJbHBIX OOBEKTOB HA IJIOCKOCTH, IPOSKTHPOBAHNUE U MOJICITUPOBAHHE
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o0bekToB 3D B pamMkax OCBOCGHMsI 0a30BBIX HABBIKOB pPAa0OTBI B CHCTEME TPEXMEPHOTO
monenupoBanuss KOMITAC-3D.

Mooynv 2 «Ilpoekm «Ymuwtii oom»: 3D neuwamsy» obGecrieunBaeT co3anue COOCTBEHHOTO
00BeKTa B paMKax CKBO3HOT'O IMPOEKTUPOBAHUS OT HJIEH, Yepe3 MOCTpoeHHe MU(POBOH MOJEIH 10
ee BOILIOLEHUS CPeJICTBAaMH coBpeMeHHOU TexHosoruu (3D-neyars).

Mooyne 3 «Ilpoexm «Ymuotit 00m»: Mmuxkponpoueccopuvie cucmemvl YnNpaeaeHUs»
ofOecrieunBaeT MoOJdydeHHEe Oa30BbIX 3HAHUN MO paboTe COBPEMEHHBIX MHKPOIPOLECCOPHBIX
YCTPOMCTB C MPAKTUYECKUM M3y4CHHEM HEOOXOAUMBIX AITOPUTMOB MPOTPAMMHUPOBAHHSL.

N3ydenue conep:kanus MpOrpaMMbl OCYILECTBIISIETCS] B pa3HOOOPa3HBIX (hopmax:

® KOUIGKTHBHBIX (BCEM COCTAaBOM OOBEIMHEHHMs): OpraHW3allisl M TIPOBEICHUE JTOCYTOBBIX
MEPOIIPUATHIL;

® IPYIIOBBIX: JICIOBbIE UTPHI IO IUTAHUPOBAHUIO JIESITEILHOCTH, 0OCYX/IEHUE UTOTOB, MPOEKTHAS
paboTa, MpaKTU4YeCcKHe 3aHsATHS;

® UHJVBHUIyAIbHBIX: BBIIOJIHEHWE TBOPYECKMX 3aJaHUid, TIOATOTOBKA K KOHKYPCHBIM
MEPOTPHUSITUSIM.

BocnurarejbHas 1eATEIbHOCT B PAMKAX IPOrPaMMBbI
BocnurarensHas paboTa ¢ 00ydarommMucs — HEOTheMJIeMasi 4acTh MporpaMMel. Bociuranue
KaK IPUOPHUTET MIPOCIICKUBAETCS B LIEJSIX U 3aJa4ax Kak BCEW MPOrpaMMbl, TaK U KaXJ10T0 MOIYJIS
B YAaCTHOCTH. Pa3BUTHE KOMIIOHEHTOB WHHOBAIIMOHHOTO MBIIUICHUS ©  (OPMHPOBAaHUE
KOMMYHHKATHBHBIX KOMIIETEHIIUH HEBO3MOXKHO 0€3 BOCIHUTAHMS MOJOXKHUTEIbHOIO OTHOLIEHUS K
00y4eHMIO, CaMOpPa3BUTHIO U co3uaarenbHOMy Tpyny. HeoOxomumo ¢opmupoBars y nereit
TpPaJMLIUOHHbIE IEHHOCTHBIE OPHUEHTUPHI (B3aMMONOMOIIb, COTPYAHMYECTBO, KOJUIEKTHUBU3M,
B3aUMOYB@)XEHUE U Jpyrue), pa3BUBaTh TI'MOKOCTb MBIIUICHUS, a TakKe 3HAKOMHUTb C
COBPEMEHHBIMH MHHOBAIIMOHHBIMU IUIOIIAIKAMU U IIPOEKTaMU PETMOHA U CTPaHbl, CIIOCOOCTBOBATh
panHell npodopueHtanuu. PykoBoactBysck Crpareruei pa3BuTHs BocnuTaHus B Poccuiickoit
@enepanun Ha nepuoj a0 2025 roma, B mporpamme «HHkeHepuym» CTaBsTCS ClEAYOIIUE
BOCIIUTATEIbHBIE 33/1a4H:
® [IOBBIILICHUE YBAXKEHUS JAETEN APYT K JPYTY, K CEMbE U POIUTEINIAM, II€AaroraM, CTapIlinM;
® [I0JIrOTOBKA JUYHOCTH K OOLIECTBEHHOMN KU3HHU, TPYIOBOH NEATEIBHOCTH;
e  CO3/1aHHUE YCJIOBMH JJIs IOBBILIEHUS Y JIeTell YPOBHS KOMMYHHMKATUBHBIX KOMIIETCHIIUH.
BocnuratenbHble 3a/1au IpOrpaMMbl PEaIU3yIOTCsl B MPOLECCe MeJarorndeckoro o0meHus,
B MHCIIOJIb30BAaHMM AaKTHUBHBIX METOJIOB OOydYeHHs, MOOYXKIalolux JAeTed MposiBUTh cedd B
COBMECTHOM JIESATEITbHOCTH, OCO3HAHUIO MOJPOCTKAMHU LIEHHOCTH KPEaTHBHBIX YepT COOCTBEHHOMH
au4HOCTH. ['pynmoBast pabota W JApyrue HCIOJNb3yeMble TEXHOJOTHH  CIHOCOOCTBYIOT
nproOpETEeHNI0 HaBBIKOB pabOThl B KOMaH/e, (OPMHUPOBAHUIO 3MOIMOHAIBHO IOJIOKUTEIBHOTO
OTHOUIEHUSI K KPEaTUBHOMY IIPOLIECCY U HOBALMSIM, TO3UTUBHOTO CAMOOTHOIIECHHUS.
BocnurarensHas pabora ¢ 00ydaronMMHC U MPOBEICHUE MACCOBBIX JIOCYTOBBIX MEPONPUSATHIA
opranusyercss BHYTpH I1eHTpa «IT-ky0» u BkiItoyaer B ce0sl KOHKYPCHBIE MEpPONpPUATHSA,
COpPEBHOBAHMS, OTKPBITHIE 3aIUTHI IPOEKTOB, BOCIIUTATEIbHBIE MEPOIIPUATHUS U MPA3IHUKH.
Ilpumepnolii nnan 60cnuUmMamenbHvIX 00Cy208bIX MEPONPUAMUIL 8 00bEOUHEHUU

IIpumepnvie
No Haszeanue meponpusmus P cpof y Lenu nposedenuss meponpusamus
1. Jlenb OTKpBITHIX aBepeit 1meHtpa | CeHTS0pb, [Ipe3enTanus 00bEINHEHUS.

uudposoro obpazoanus «IT-kyo» | 1l-as memens | opmupoBanue MOTHBAILIUH K
TBOPUYECKOH JIeATEIHHOCTH

2. | Yyacrtue B TOPOJICKOM aKIHN 19 nexabpst | [IpuobiieHue k 6G1aroTBOPUTENHLHOCTH,
«IIpotssHM pyKy moMoum» B IEHb BOCIIMTaHUE CIIOCOOHOCTH K
namsiti Hukonas Yynorsopia COCTPAJaHMUIO, MUJIOCEPIUIO 51

JIEATENBHON IIOMOILM HYKJAFOLLMCS

3. | HoBoromuuii mpasmauk «IT-&mxay SuBapb Opranuzanus nocyra

B IIeHTpe udpoBoro oOpa3oBaHUs




No Haszeanue meponpusamus fp Lcl;djf sze Lenu npoeedenus meponpusmus
«IT-xkyo»

4. | Yyactue B TOpPOACKOM Hay4dHO- deBpaiib IIpencrasnenue pe3yabTaToB
IIPaKTUYECKOU KOH(pepeHIun MHIVBUAYAJILHON WIN I'PYNIIOBOU
yuamuxces 5-9 knaccoB «IlepBbie pabotbl. DOpMHPOBAHNE MOTHBALIUU
11aru B HayKy» K TBOPUYECKOH EATEIbHOCTH

5. | Meponpustue B pamkax | 12 anpens | Bocnurtanue nmaTpuoTu3Ma, 4yBCTBa
peannzanuu DenepanbHOro TOPIOCTH 3a JOCTHKECHUS Hallleh
KaJICHIapHOT' O I1aHa CTpaHbI
BOCIIUTATEIbLHON paboThl  «/leHb
KOCMOHABTHKUN»: TEMaTU4YECKOE
3aHATHE

6. | Mepomnpusrue B pamKax 9 mas Bocnuranue natpuoTusMa, 4yBCTBa
peanu3anuu denepanbHOro TOpPAOCTH 3a IOJBUI HApOJa B
KaJIeHJapHOTO IiaHa Bemaukoi OteuecTBEHHON BOMHE
BOCIIUTATENIbHOW paboThl  «JleHb
[ToGenb»: ydactue B
MEXIYHapoaHON akuuu «YHuraem
netssMm o BoitHe» (Camapckas
obJyacTHas JeTcKass OuOIMOTEKa)

7. [Ipa3gHuK OKOHYaHHS Y4eOHOTO Mait IlonBenenne HUTOI'OB roja.
rojaa dopmMupoBaHHE CIUIOYEHHOTO

JIETCKOT'0 KOJUIEKTHBA
8. | Yuactue B UTOTOBOM MEPONIPHUSTHH Maii I .
MEOY JIO TLIP DecTUBLLE pe3eHTanus JOCTHKEHNN
o0venunenus. dopmupoBaHue
UHTEJJIEKTa U TBOpuecTBa «MBbI B
CIUIOYEHHOT'O AETCKOI'O KOJUIEKTHBA
Ilentpe»
Paboma c pooumenamu Ha NPOTSHKEHUN y4eOHOTO rojia BKIIIOYAET B ceOst:

Noe Buo pabomui L]enu nposedenus danuvix 6u006 pabom

1. | UanuBuayansHble " KoJUIeKTHBHBIE | COBMECTHOE PELIEHUE 331ad IO BOCIHUTAHHIO
KOHCYJIbTAIIUU JJIS1 POJIUTENCH Y Pa3BUTHUIO JETEN

2. | Opranuzanus oO01IeHus B yare | Pemienne  opraHuM3allMOHHBIX  BOIPOCOB.
MeccenpkeposViber, WhatsApp Peanuszanus eauHbIX TpeOoBaHHI K peOEHKY

ceMbU U OOBEIMHEHMS JOIMOJHUTEIHLHOIO
00pazoBaHus
Pa6ota rpynmnsl «HxeHepuym» B JlemoHcTpanus JETCKUX JIOCTHKEHUM,
conuanbHOu cetn «BKoHTakTe»: MH(OPMUPOBAHUE O TEKYIIUX MEPONPUATHUAX
https://vk.com/injenerium B O00BeOUMHEHHH, B IEHTpPE MHPPOBOTO
o0veauHenus «lT-kyo»

3. | [IpuBneuenne poaureneil k mnocwibHOMY | POpMHUPOBAHUE CIUIOYEHHOIO  KOJUIEKTHBA.
y4acTUIO B JKHM3HM JETCKOro KoJulekTuBa | COBMECTHOE pelIeHHE 3a/lad MO BOCIUTAHUIO,
(momomb B MPHOOPETEHUH PACXOJAHBIX | Pa3BUTHUIO JeTen U OpraHu3aluu
MaTepuaioB, (UHAHCHUPOBAHHE Yy4yacTHs | 00pa30BaTEILHOrO Mpolecca
JIETEW B MEPOIPUATHAX TOPOJCKOTO U BBILIE
YpOBHS, TMpUIJallleHue pojauTened Ha
OTKDBITBIE 3aHATHA W BOCHUTATEIbHBIC
MEPOIIPHSTHSI)

4 | AHkeTHpOBaHUE «Y noBierBopEHHOCTH | M3yueHne norpeGHOCTEH poauTeneil, cTeneHn
pe3ynbTaTaMd  TOCEIIeHUs  PeOEHKOM | UX yAOBIETBOpeHUs pe3yibTaramu Y BII

3aHATUH OG’LGI{I/IHGHI/I}I»



https://vk.com/injenerium

IInanupyemMsble pe3yJbTaTbl 0CBOCHHS NPOTrPaAMMBbI
TpeboBaHMsl K ypOBHIO MOATOTOBKM BBITYCKHHUKOB HAIlpaBJIeHbl HA OBJIAJICHUE OOYYarOUUMUCS
3HAHUSAMM U YMEHHSAMH, BOCTpeOOBaHHBIMU B Oyayllel Npo(hecCHOHAIbHOM eSITEIbHOCTH, 3HAYUMBIMU
JUIS IPUOOILEHUS K COBPEMEHHBIM MHKEHEPHBIM TEXHOJIOTUSIM.
1. IIpeomemnmnbwie pe3yromamaol
ITo oxoH4YaHKK TPOrPaMMBIOOYYaIOIIHECS
0y0ym umemu npeocmaeieHue.
e 00 OCHOBHBIX MeTonax paboThl B TpaMUecKOM pelaKkTope sl CO3AaHus IH(PPOBBIX
MOJIeTICH peaIbHBIX 0OBEKTOB.
0yoym ymemov:
® CO037aBaTh IUVIOCKUE U TPEXMEPHbIE OOBEKTHI B COBPEMEHHOM TpauecKOM peaKkTope;
® CaMOCTOSITEIbHO pa3palbaThiBaTh aITOPUTMBI JUIsI PabOThl € MHKPOMPOLIECCOPHBIMU
CHCTEMaMH;
® [10JIb30BaThCsl COBPEMEHHBIM 000opynoBanueM ais 3D neuatw;
® IPOEKTHPOBATH KOMOMHUPOBAHHBIE CIOKHBIE TEXHHUECKHE OOBEKTHI.
OxunaeMple pe3yabTaTbl OCBOCHMSI KaXXI0I0 MOJYJIBHOIO Kypca ONUCaHbl B MOSICHUTEIbHBIX
3alUCKaX K KaX10My MOJIYIIIO.
2. Memanpeomemmuwle pe3yibmamal
1lo oxonuanuu obyuenus no npoepamme ooyuarouulics oyoem:
HCII0JIb30BaTh IPUEMbI HAOIIOACHUSI, CPABHEHMSI, OIIMCATEIbHON XapaKTEPUCTHUKHY;
COBMECTHO JIOTOBapUBATHCS O MpaBHiaX OOMICHUS U MTOBEJICHHS B TPYIINE U CIEI0BATh UM;
BBITNOJIHATH Pa3IM4YHbIE POJIM B IPYIIIIE, COTPYJHUYATH B COBMECTHOM PELICHUH 3a/1a4H;
YBaXXUTEJIBHO OTHOCUTHCS K MO3ULMH JIPYTrOro;
® HaxOJUThb HEOOXOAUMYIO HH(POPMALIMIO B IPEIOKEHHBIX MIE1aroroM TEXHUUECKUX
CIPAaBOYHUKAX;
e 00HapYXHBaTh U POPMYIUPOBATH YICOHYIO IPOOIEMY COBMECTHO C IIE1aroroM;
® COCTaBJIATH IUIaH peuIeHus MpoOaeMbl (3aa4n) COBMECTHO C IIE1aroroM;
e 0oTOMpaTh HEOOXOIUMBIE ISl peIIeHHsI YUeOHOH 3a/1aui UCTOYHUKHA UHPOPMAITUH Cpen
MIPEIJIOKEHHBIX Me1ar0roM CJI0Bape, SHIMKIIONEIUH, CIPaBOYHUKOB;
® [IpPE/CTaBJIATh MHPOPMAIIUIO B BUJIE YEPTEXKA.
3. JIuunocmmuute pe3ynromamol
Ilo okonuanuu obyuenus no npocpamme obyuaowuiics dyoem:
® JIEMOHCTPHUPOBATH MHTEPEC K 3aHATHUSIM U CTPEMIIEHUE K TEXHUYECKOMY TBOPYECTBY U
MIPOrpaMMHUPOBAHHUIO;
® B IIPEUIOKEHHBIX CUTYallUsSIX OTMEYaTh KOHKPETHbIE IOCTYIKHU, KOTOPbIE MOYKHO OLIEHUTh KaK
XOpOILIME WU TUIOXHE C TIO3UIMY HPAaBCTBEHHBIX LIECHHOCTEW;
® OIpeAesATh C MOMOIIBIO MTEJ]arora U BbICKa3bIBaTh CaMble MPOCTHIE, 00IIME ISl BCEX JIF0AeH
IpaBWJia NOBeIEHUs (OCHOBBI O0IIEUETIOBEUECKUX HPAaBCTBEHHBIX LIEHHOCTEN );
® TPOSBIATH OT3BIBUNBOCTH, CONEPEKMBAHNE B OOIIIEHNH C OJIHOTPYIITHUKAMHU U MeJaroramM.

ITenarormyeckuii MOHMTOPHHT Pe3yIbTATOB 00Pa30BaTEeIbHOIO NpoLecca
[Tpn peanuzanmu JaHHOM MporpaMMbl MPELYCMOTPEHBI CleIyroue (opMbl MeAarorndeckoro
KOHTPOJIS:
® 66OOHbBLIL (NepeuyuHbLl) KOHMPOAL TPOBOAUTCS HA TMEPBBIX 3aAHATHSX C LENbIO BBIABICHUS
00pa30oBaTeNIbHOTO TEXHUYECKOro YpPOBHS JieTeid. JlaHHBI KOHTpOJb MpoBOIUTCS B  (hopme
MHTEPAaKTUBHOW TMarHOCTUYECKON Oecepl.
® NPOMe}CYmOUHbIl KOHMPOIb TIPOBOIUTCS JUI ONPEAEIECHHs] YPOBHSI YCBOEHHS COJCPIKAHMS
MOJYJIA. HOHBG}I@HI/IG HUTOI'OB IIEPBOro MOAYJIA ITPOBOJIUTCA B Q)opMe JACMOHCTpAaI BBINTOJIHCHHBIX
00BeKTOB B rpaduueckoM penakrope Kommac, Broporo — B (hopMe npecTaBIeHus] pe3ysIbTaToB paboThI
10 MOJTYJTIO, TPETHETO MOIYNA - B JOpME Mpe3eHTaUH U o0cyxieHne mpoekta "YMubIil gom . Jlis
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OLICHKM TIPE3CHTAalUMi HCHoib3ytoTcsl «KpuTepun OLIGHKH Tpolecca M Pe3yJIbTaTOB TIPYIIIOBOM
IPOEKTHOM AEATEIBHOCTI (cM. npuniodicerue 2« OyeHouHble Mamepuanbly).

® UMO206bll KOHMPOAbL TIPOBOJUTCS IO 3aBEPLICHUIO ydeOHOro rojga B (opme mpe3eHTaluu
MPOEKTOB «Y MHBIN JOMY.

Pe3ynbTaThl menarornd4eckoro MOHUTOPHHTA 00pa30BaTEIbHBIX PE3YJIBTATOB KAKION TPYIIIBI
3aHOCSITCS MenaroroM B «JIucT pe3ynbTaToB 00OydeHHUs MO MPOrpaMMe.

B xon1e yue6HOro roga neaaror 00001aeT pe3ynbTaThl BCEX AUATHOCTHYECKUX MPOLEAYP U
OTpefieNiieT YPOBEHb PEe3ylbTaTOB 00pa30oBaTEeNbHON AEATEIbHOCTH KaKJOTo OO0YyYaroIerocs —
MHTETPUPOBAHHBIN ITOKA3aTelNb, B KOTOPOM OTOOpakeHa KOHLEHTPAIHS JOCTH)KEHUH BCEX ITAoB U
COCTaBJISIOLIMX Y4eOHO-BOCIUTATEIBHOTO Ipolecca. Bo3MoKHbIE YPOBHM OCBOCHHS PEOESHKOM
00pa3oBaTeNbHbIX pe3yabTaToB 1o nporpamme - Hu3ku (H), cpeanuii (C), Beicokuii (B).

Ilooseoenue umozo6 peanuzayuu npozpammeol

B cooTrBeTcTBHM € KaJeHIApHBIM Y4€OHBIM TpaMKOM B KOHIIE y4eOHOTO roja MpOBOIUTCS
UTOTOBasl arTecTals B opMe Mpe3eHTAUHN POEKTOB «Y MHBIN JOM» U BHICTABKU MOJIEJICH.

CBezieHHs O IPOBEJICHUU M PE3YJIbTaTaX UTOTOBOM aTTeCTAllMK 00y4Yaromuxcst GUKCUPYIOTCS
negaroroMm B 3yiekTpoHHOM kypHasie B ACY PCO, rae BmocieactBuu (GpopMUPYETCs OT4ET 00
YPOBHE OCBOEHUS IIPOTPAMMBbI KayKJOU IPYIIION.

[Ipe3enTanus DOCTHKEHUHN AeTel MPOBOAUTCS B KOHIIE Y4eOHOrO rojia Ha y4peKIeHUYECKOM
®decTuBane UHTEILIEKTa U TBopUecTBa «MbI B LleHTpe».
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YUYEBHBIN IIJIAH IPOT'PAMMBI

Konuuecmeo B mom wucne
Ne Haszsanue mooyns
1acoe ececo meopus npakmuxa
YueOnsbrit Mmoayins 1 «Ot yeprexeit 1o 3D
1 o P A 28 3 25
MOJICTTUPOBAHUS»
Yueousiii Moayab 2«IIpoekT «YMHBIH TOM»:
2 ad P A 18 1 17
3D-neyarby
3 VYueonsiii Moayb 3«IIpoekT «YMHBIN T0M»: 26 5 o4
MHUKPOIPOLIECCOPHBIE CUCTEMbI YIIPABJICHUS»
Hroro no nporpamme: 72 6 66

COIAEPKXAHHUE NPOI'PAMMBI

YYEBHBIA MOAYJb 1 «OT YEPTEXKEM 10 3D-MOJEJIUPOBAHUS»

VYuebubiii Moayne «OT ueprexeil 10 3D MoaenupoBaHUs» paccuUTaH Ha 3HAKOMCTBO C
OCHOBaMHU YEpuUEHHUs, OTOOpaKEHHs pEaJbHBIX OOBEKTOB Ha IIJIOCKOCTH, MPOEKTUPOBAHUE U
MojenupoBaHue 00bekToB 3D B pamkax oOcBOeHMs 0a30BbIX HAaBBIKOB pPAa0OTBI B CHUCTEME
aBTOMAaTH3UPOBaHHOTO npoektupoBanus (1anee CAIIP) KOMITAC-3D.

Leab Moayas — U3ydyeHHEe NPUHIUIIOB T€OMETPUYECKOTO MOAEITUPOBAHUS U BO3MOXKHOCTEH
coBpemeHHbIx CAIIP na npumepe KOMITAC-3D.

3apaum moayas:

1) Tlo3HaKOMHTH OOYYAIOIINUXCS C COBPEMEHHBIMU MH()OPMAIIMOHHBIMHU TEXHOJIOTUSMH B
00J1aCTH UHXEHEPHOI KOMIIBIOTEPHON I'pauKy.
2) CdopmupoBaTtbIipecTaBIeHHs 0 0a30BbIX MTPUEMax pabOThl B CUCTEME TPEXMEPHOTO
moaenupoBanus KOMITAC-3D.
3) CdopmupoBars y 00y4aroIIMXCsl YMEHHSIIO CO3aHUI0 FreoMeTpruueckux Mozenei 2D u 3D
00BEKTOB B cucteMe TpexmepHoro moaeauposanuss KOMITAC-3D.
O:xuaemMble npeIMeTHbIE Pe3yJbTAThI 0CBOCHHUS MOLYJIsl

[To oxoHYaHUU MOy OOyUaroLecs

0yoym 3namop:
— NPUHIUNBI pabOTHI TPOrpaMMHBIX MpoyKToBCAIIP;
— 0COOEHHOCTH COBPEMEHHBIX MOJIX0A0B K IPOEKTUPOBAHUIO CIIOKHBIX TEXHUYECKUX YCTPOUCTB;
— OCHOBHBIE CITOCOOBI MOJIETTMPOBAHUS;
— 3Hanue ocHOBHBIX (pyHk1uit CAIIP (konupoBanue, MmacTabupoBaHue, epeMelieHe, OyJIeBbl
OTIEpaIlVH);
0yoym ymembw:
— TPUMEHSTH 0a30BBIE MPUEMBI YEPUCHHUS B CHCTEME TpexMepHOro MoienupoBanus Kommac-3D.
— co3naBath reoMerprdeckre 2D u 3D Moenu pa3MaHBIME CIIOCOOAMH.
Y4eOHO-TeMaTHYECKHH IIJIAH MOLYJIA

Konuuecmeso uacos
meopu:t npakmuxka 6cezo

No Haumenosanue mem

1 OO6nactu NpUMEHEHUs! KOMITBIOTEPHOU IpaduKu. 1 3 4

3HakoMcTBO ¢ CAIIP

2 2D MonenupoBaHue 1 11 12

3 3D monenupoBaHue 1 11 12
Hroro mo moayJw: 3 25 28
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Conep:xanue yueOHOT0o MOIYJIst
Tema 1. O61acT npuMeHeHusI KOMNbIOTEPHOI rpaduku. 3nakomcrBo ¢ CAIIP.
Teopuss. MHCTpyKTaXX O TNpaBWiIax MOBEICHUS Ha 3aHATHAX M TEXHHKE OE30MacHOCTH B
KOMIIBIOTEPHOM KJlacce. BBonHoe 3ansrtue. OO0JacTM NPUMEHEHUs KOMIIBIOTEPHOW TI'padUKH.
Knaccugpukanuss u obnacte mnpumeneHust CAIIP. 3HAKOMCTBO ¢ CHCTEMOH TPEXMEpPHOTO
moaenupoBanus KOMITAC-3D.
IIpakTuka. Cucrema tpexmepHoro wMonenupoanusi KOMIIAC-3D: ocHOBHBIE (yHKIHH,
uHTepdeiic. OCHOBHbIE XapaKTEPUCTUKU T'€OMETPUUECKUX (PUTYP.
Bxognasi JAMarHocTtuka. WuTepakTuBHas auarHocThueckas Oecena «['eomerpust Ten u
HEPCIEKTHBAY.

Tema 2. 2D moaeanpoBaHmue.

Teopus. Ilanenu wuHCTpyMEeHTOB mnpu mnoctpoeHun 2D wmopenu. Ilapamerpbl, Mpomopiuu,
CUMMETPHUH.

Ipakruka. Iloctpoenne 2D 00BexTOB paznuunbiMu crnocobamu. Kommpoanue (yriioBoe,
nuHeliHoe). IloBopot, macmrabupoBanue 00BbEKTOB. CABHUI 3JEMEHTOB IO YTy M PAcCTOSIHHUIO.
Ouuctka 00J1acTH pa3HBIMU CITIOCOOAMH.

Tema 3. 3D moaesmpoBanmue.

Teopusi. bazoBbie 35eMeHTHl 1711 paboThl ¢ 3D oObekTamu. Moaudukanus reomerpudeckux 3D
00bekToB. Oneparuu it co3manusi 3D Mopeneii: BbiaBiIMBaHWE, BpalleHWE, KHHEMaTHYECKas,
ceueHMsIM. TexHUUeckre TpeOOBaHMS K 3arOTOBKE U DJIEMEHTHI O(OPMIICHHSI ICTAIIH.

IpakTuka. Cozganne 3D Moaenu pa3auyHbIX 0OBEKTOB Pa3IMYHBIMH CIIOCOOAMH.

IonBenenune nroroB moayas. Jlemoncrpanus 3D-Mozeneid, BBIMOJIHEHHBIX 00yJatOIMMUCS.

YUYEBHBI MOAYJIb 2 «(IIPOEKT «YMHBIW JOM: 3D-IEYATH»

VYuebubiii Mmonynb «lIpoekt «YMHbIH nom: 3D-nedats» paccuntan Ha 3HakoMcTBO ¢ 3D
NeYaThbl0 B paMKax paOoThl HaJ aBTOPCKUM IPOEKTOM IO CO3/IaHUIO0 peajbHBIX 00bekToB. Ha
3aHATUAX oOywarommecst ydatcs paborats ¢ 3D-mpuHTepoM, OCHaIaTh Pa3IMYHBIMH JaTYHMKaAMU
pa3paboTraHHbIe U pacnieyaTaHHble Ha 3D-npuHTEepe Moenu B poekTe "Y MHBIH oM.

Lesasb Moayas — GopMHpOBaHUE MPAKTUUYECKUX KOMIETeHIMH B 001actu 3D nevaru.

3agauu Mmoayus:

1) OOecreunTh YCBOCHUE 3HAHUI O BO3MOXKHOCTSIX paboThl 3D-nprHTEpa 1 COBPEMEHHBIX

TEXHOJIOTUSIX U3TOTOBIICHHS Ha OCHOBE 3D-meuarn.

2) dopMupoOBaTbYMEHHs pacreyaTsiBaTh TPEXMEpHbIe 00beKThl Ha 3D-npuHTEpE.
3) ®opmupoBaTh NPEJACTABICHUS O MPOSKTHOM JEATEILHOCTH.
O:xupaemMple NpeIMeTHbIC Pe3yJbTAaThl 0CBOCHHUS MOLYJIsI

[To oxoH4YaHUK MOAYJI OOyYaroIuecs
0yoym 3namu:

— OCHOBBI COBPEMEHHBIX TexHonoruii 3D-nevarny;,
— JTansbl peaau3aluu npoekrta "YMHbIN 1oMm";
— YTO TaKO€ JJaTYUKH U Te OHU MPUMEHSIOTCS.
0yoym ymemo:
— mnoarorasnuBark 3D-Mozaenu A nevary,
— meyaratb 00beMHbIe 00BeKThI Ha 3D-npuHTEpE;
— MPOTHO3UPOBATH PE3YIbTATHI pabOTHI;
— OCHAIlaTh JaTYMKaMU pa3pabOTaHHbIE U HalleuaTaHHbIE MOJIETH MPOEKTA.
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Y4yeOHO-TeMATHYECKUH TJIAH MOAYJISI

Konuuecmeso uacog
No Haumenosanue mem
meopusi NpaKmuxa 8cezo
1 dopmupoBaHHe MPOEKTHBIX Ipyrmil. Beioop 5 5 4
TEMBI IPOEKTa
2 Co3nanue 3D mozeneit 00BEKTOB 115t 1 5 6
peayin3aiyy NpoeKkTa «YMHBIN 10M»
3 3D-neyars 1 3 4
4 [ToaroroBka npe3eHTaly roTOBBIX 0OBEKTOB. 1 3 4
[IpencraBienue pe3ynbTaToB pabOTHI
HToro no MmoayJ: 5 13 18

Coaepxxanue y4eOHOTo MOAYJIsI
Tema 1. ®opMupoBaHue NPOEKTHBIX rpyni. Boi0op TemMbl MpoekTa.
Teopusi. IloaroroBurenbublii dTan npoekra. Co3naHue NpoekTHBIX rpynm. CrocoObl MoucKa
uHpopmauuu. Pacnipenenenue o0s13aHHOCTEH B MPOEKTHOW rpymme. BripaGoTka M yTBepKIeHHE
TEMBI.
IIpakTnka. BpiGop TeMbl npoekra M ee KOHKpeTu3anus. PopMylnupoBaHUE TEMbl MPOEKTA.
Llenenonaranne. @opmynupoBka 3amad npoekra. CO0p W u3ydeHHe HHPOPMALUU HA TEMY
npoekTa. CocTaBieHue IIaHa peaau3aliy IPoeKTa: OIaroBoe miaHupoBaHue padoT.

Tema 2. Coznanune 3D moneneii 00beKTOB /115l peajiu3aliii MPoeKTa «YMHBII 10M».
Teopusi. MuHManbHO HEOOXOIUMBIN HA0OP 00BEKTOB. Peann3anus mpoekra.
IIpakruka. Coznanus 3D moaeneii B cucreme Tpexmeprnoro moaenupoanuss KOMITAC-3D.

Tema 3. 3D-neyars.

Teopusi. [JocrynHocts 3D neuatu. OcHOBHblE cdepbl npumeHeHuss 3D mewyaru B Halu JHU.
YcerpoiictBo 3DnpuHTEpa, OCHOBHBIE XapaKTEPUCTUKH, HACTPOWKa, TPHUEMBI pabOThl. MaTepuaiibl
st 3D-nevatwu.

IIpakTuka. [Tokasz TexHomornueckux npuemMoB u omnepauuii 3D nmpuntepa. OcBoeHne TpeOoBaHUI
Oe3omacHOCTH 3KcIulyarauuu obopynosanud. Iloaroroska 3D-mpunrepa k mnedaru. Hactpoiika
ne4yaTd M Ie4aTb MOJENIeH MpoeKkTa. AHaJIM3 HaledyaTaHHbIX JeTaneld. BHecenwe npu
HE0OXOUMOCTH U3MEHEHUHN B KOHCTPYKIMH. YTy4llIeHHEe KayecTBa IeyaTH.

Tema 4. IloaroroBka npe3eHTaAMH TOTOBBIX 00bekTOB. IlpencraBienue pe3yabTaToB
padoThI.

Teopusi. BoamoxHbIE cIOCOOBI TPEACTaBIEHUS PE3YIbTATOB PAaOOTHI.

IIpakTnka. PazpaboTka npe3eHTauu Ui NpeCTaBIeHUs Pe3yIbTaToOB pabOThI.

ITonBenenue uroros moay.s. [lpencraBnenue pe3ynbTaToB pabOTHI.

YUYEBHBIA MOAY.Jb 3 «ITPOEKT «YMHBIN JOM»: MUKPOITPOILIECCOPHBIE
CUCTEMBI YIIPABJIEHU S

YueOHbit Monynb «IIpoekT «YMHBIH JOM»: MHUKPOIPOLECCOPHBIE CUCTEMbI YIPaBICHUS»
paccuuTaH Ha pa3BUTHE MPOEKTOB OO0YYAIONIMXCS, PEATM30BaHHBIX B MPEIbIAYIIEM MOAYJE uepe3
OCHAILEHUE UX MUKPOIIPOLIECCOPHBIMH CUCTEMAMHU C MOCIELYIOIIHUM TPOrPaMMUPOBAHUEM.

Heab Moayns — peanus3anus B paMKax IPOEKTa IO CO3JAHUIO 3aJyMaHHOIO OOBEKTa
CJIO’)KHOTO TEXHUYECKOT'0 YCTPOUCTBA, paboTAOIIEr0 Ha OCHOBE COBPEMEHHBIX CUCTEM YIPaBJICHHUS.

3apaum moayas:

1) OGecrneunTh ycBOCHUE 0a30BBIX 3HAHUIA IO PaOOTE COBPEMEHHBIX MUKPOIPOIIECCOPHBIX

YCTPOMCTB € MPAKTUYECKUM U3yYeHHEM HEOOXOMMBIX aJITOPUTMOB IIPOTPAMMUPOBAHHSL.
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2) ®opmupoBaTh YMEHHsI padOThI ¢ MUKPOTIPOIIECCOPHBIMU CHCTEMAaMH.

3) ®opMupoBaTh YMEHUS MPOSKTHPOBATh, M3TOTABINBATh U COOMPATh TEXHHYECKOE
YCTPOMCTBO, 00BEINHAIONIEE JIEMEHTHl MEXaHUKH, MUKPOIPOIIECCOPHOTO YIIPABICHUS U
IpOrpaMMHUPOBAHUS.

O:xupgaemble mpeAMeTHBIE Pe3y/IbTaThl OCBOCHUSI MOLYJISI
[To oxoHYaHUU MOJYISI 0OydaroUIecs
0yoym 3namp:
— 0COOEHHOCTH COBPEMEHHBIX MUKPOIPOIIECCOPHBIX YCTPOUCTB,;
— TpUHIUI PabOThI Pa3INYHBIX JATYHKOB;
— 3JIEMEHTHI IPOrPAMMMPOBAHUS Yepe3 padoTy ¢ JaTUUKAMH.
0yoym ymembo:
— MPOEKTHPOBATh, U3TOTABIMBATH U COOUPATH TEXHUYECKOE YCTPOICTBO, 00BEIUHAIOIIEE
3JIEMEHTBI MEXaHUKHU, MUKPOIIPOLIECCOPHOTO YIIPABICHUS U IPOrPAMMHUPOBAHMS,
— (GopMHUPOBATh MPOCTEUIIINE ATOPUTMBI IJIs1 paOOTHI C MUKPOIIPOLIECCOPHBIMU
YCTpPOMCTBAMU;
— IIPE3EHTOBATh CBOM IPOEKT.
Y4yeOHO-TeMaTHYeCKHi IITIAH MOYJIsI

Konuuecmeso uacos
Noe Haumenosanue mem
meopusi npaKmuxa 6cezo
1 [TporpammupoBanue ¢ "TETRA" 1 9 10
2 Pa6ora ¢ marunkamu "Arduino” 1 11 12
3 [ToaroroBka npe3eHTAIIMH MPOSKTA. 1 3 4
IIpencraBnenue npoekra
HToro nmo Mmoay.io: 3 23 26

Conep:xxanue yueOHOTro MOy st
Tema 1. [IporpammupoBanue ¢ "TETRA".
Teopus. 3nakoMcTBO ¢ yueOHbIM 000pynoBanueM TETRA. McnonHuTensHble yCTpoiicTBa U
JaT4uKU. JlaTuuky ocBeIeHusI.
IIpakTuka. Ilpaktnyeckas pabora «COOpka M NPOrpaMMHpPOBAHME JAaTUYUKA OCBEIIEHHOCTH.
[Ipumenenue ocmemieHusi B mpoekte "YMHbIM gom'". I[lpaktuueckas pabora mo pa3paboTke
IIPOrpaMMBbl ¢ U3BMEHEHUEM SIPKOCTHU CBETA.

Tema 2. Pa6ora ¢ narunkamu "Arduino™.

Teopusi. 3HAKOMCTBO C TEKTPOHHBIM KOHCTPYKTOpOM «3HaToK» /y1st ArduinoBasic. [latunk
Temriepatypbl. [IpUHIMI pabOThI KATIO3H.

IIpakTuka. IlpakTnueckass paboTa MO co3laHue NPOTpamMMbl - BHUPTYaJbHBIM HpuOOp, A
U3MepeHus: Temrepatypbl cpeabl. Co3maHMe TPOTOTUNA CHCTEMBI YIPABICHHS O KAIO3H.
OcHalleHre JaT4yMKaMd MOJENU JoMa. [IpoBepka W HCHBITAaHHE CO3JaHHBIX YCTPOMCTB.
Odopmienne MpoeKTHOW TOKYMEHTAIIHH.

Tema 3. Iloaroropka npesenranun npoekra. Ilpexcrasienne npoekra.

Teopusi. BoamoxHbIE CIOCOOBI MPeACTaBIECHUS PE3YIbTATOB IPOEKTA.

IIpakTnka. PazpaboTka nmpe3eHTanu Ui 3alUThl IPOEKTA.

IlonBenenue urToroB y4yeOHoro roga. lMroroBas arrectanus oOydaromumxcsi B (hopMe BBICTaBKU
MOIeNeH, CO3/ITaHHBIX 00yUaroMMHCs, s poauTtenei. KomtekTuBHOe 00CysKaeHHe UTOrOB y4eOHOTo
roga. [Ipezenranus noctmxennii Ha GecTrBaie UHTEIIEKTAa U TBopUecTBa «MbI B LleHTpe».
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OPTAHU3AIIUOHHO-IIEJATOI'MYECKHUE YCJIOBUA
PEAJIM3ALNU ITPOI'PAMMBbI

KanpoBoe o0ecnieuenue
Peann3oBbIBaTh porpaMMy MOKET I€aror, HMEIOLIHHA CpeaHee CIEHaIbHOE WIN BBICIIEe
TEXHUYECKOe 00pa3oBaHWe, O0JAJAIOUINA JTOCTaTOYHBIMH 3HAHMSIMH M OIBITOM IPaKTHYECKOU
pabOTHl CONIKOJBHUKAMH W TIOJYYMBIIMH JIOTIOJHHUTENBbHOE 00pa3oBaHHE (KypChl IOBBIIICHHS
KBaJM(HUKAIMK) B 00JaCTH IPOTPaMMUPOBAHUS U YepueHUs B rpaduieckom penakrope Komrac.

MeTtoanueckoe odecreuenue
1. Ileoazocuueckue mexnonozuu, menoowl, npuemsvt U hopmvl opzanu3ayuu
obdpazoeamenvno20 npoyecca.

[Ipu peamm3zanuu HpOrpaMMbl HCIOJB3YETCS IIENArorudeckas TEXHOJOTUS <IIPOCKTHBIN
METOA»: B TEUCHHE Troja oOydarommecss pabOTalOT B paMKax MpoekTa «YMHbBIH 1om». B koHie
y4eOHOro roja ydamuecs IpPE3eHTYIOT pe3yJbTaTbl MPOEKTHOM NEsITEeIbHOCTH -  CO3JaHHbIE
TEXHUYEeCKHe O00BEKTH. PaboTa B pamMkax MpOeKTa MpeanojaracT 3HaKOMCTBO M HCIOJIb30BaHHE
HIEPCOHAIBLHOTO KOMITBIOTEPA, KOMITBFOTEPHOM Mporpammsl «Kommacy, Habopa «Arduino — yMHBII 10M»,
HaOopa « TETRAY, a5eKTpOHHOTO KOHCTpYKTOpa «3HaTtok» st ArduinoBasic.

B pamkax mpoekra oOyyaromiuecsi Hay4aTrcss OCHOBaM 4epueHHs B rpadMuecKoM peaaKkTope
«Komnacy, ocHOBaM MpOEKTUPOBaHHUS 00BEKTOB Ha ocHOBe mH(ppoBeix 3D mozneneit, HaBpikam 3D
HeyaTH Ha COBPEMEHHOM O0OpYAOBaHUH, Pa3pabOoTKE COBPEMEHHBIX TEXHHUUECKUX YCTPOMICTB Ha
OCHOBE MUKPOIIPOLIECCOPHON TEXHUKHU.

2. Memoouueckuii Keiic npozpammot

Junst peanuzanun nporpammbl «MmxeHeprnY M» cHOpMUPOBAH METOAMUYECKHI KEHC, KOTOPBIHA

MMEET CIEAYIOLHE pa3elbl U BKIOYAET CIECIYOIINEe MaTEPUAIIBL.
1) Hopmamuenbsie u opzanu3ayuonnvle 00KymeHnmol, odecneuusaroujue 3 pexmusnyio
Op2aHU3AYUI0 NPOUECCA OCE0EHUSA RPOZPAMMBL O0YUAIOUWUMUCAH:
1. KomrieKkcsl 0310pOBUTEIBHO-TIPOPUIAKTHUECKUX YIPAKHEHUHN, PETOTBPAINAIONINX 1
CHIDKAIOIIMX YTOMJIEHUE 00y4Jarouxcs (Ul CpeJHEero UIKOJIbHOI'O BO3PacTa).
2. Wuctpykumu 1o oxpaHe TpyJa U TEXHUKE 0€301acHOCTH.
3. Ilonoxxenue o mpoBeneHuu wutoroBoro wmeponpustus MBOVY IO I'IMP ®ectuBans
WHTEJUIEKTa TBOpuecTBa «MsbI B LleHTpe».
4. TlomoxeHusi, mpHKa3bl, HHOOPMAIMOHHBIE MHCbMAa O TPOBEIEHUM MEPONPUATHIHA
Pa3IUYHOIO YPOBHS 10 NPOGUII0 00bEINHEHUS.
5. Pexnmamuble Marepuanbl OObEAMHEHMS JUIL OpraHu3ald Habopa (TeyaTHble, BHJIIEO, B
COLIMAJIBHBIX CETSIX).
2) Memoouueckue mamepuansl 011 nedazoza.
1) Meroauyeckue peKOMEH/IAINH 110 PeaTn3aluy MpoekTa "YMHBIH oM™,
2) CueHapuii TeMaTHYECKOrO 3aHATHS B pamkax peaimsanuun DegepalbHOro KaleHIapHOTO
MJIaHa BOCIIUTATENbHOU paboThI «/[eHb KOCMOHABTHKU.
3) CueHnapuii mpoBeeHUs IPe3eHTAIH 00beIMHeHHs Ha JIHEe OTKPBITHIX JABEpeil B LICHTPE
uugposoro odpazoBanus «IT-kyo».
4) CueHapuii BBITYCKHOTO Beuepa B 00beIUHECHHH.
5) Cuenapuii HoBoroHero mpaszanuka «IT-€nka» B rieHTpe 1udpooro oopasosanus «IT-kyo».
3) Ouyenouno-ouaznocmuyeckue mamepuansl 011 MOHUMOPUH2A 0CEOEHUS OONOIHUMENbHOU
o0pazoeamenvHoll RPOPAMMbL OOYUAIOUUMUCA:
1) KoHTpOJBbHO-IMAarHOCTUUECKHE MaTepuaibl sl TMPOBEICHHS BXOMHOW TUArHOCTUKU
3HAHUU U MPAKTUYECKUX YMEHUI 00yJaronuxcs.
2) Kputepuu oLeHKH MpOIIecca U Pe3yNIbTaTOB IPYMIIOBOM MPOSKTHOW JAEATEIbHOCTH
(npunoowcenue 2 « Oyenounvle mamepuansly).
3) KoOHTpOIBHO-TNarHOCTUYECKUE MaTePHAIbI JUIs TIPOBEACHUS HTOTOBOW aTTeCTaIluN
o0yJaronmxcs.
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4) Amnkera s poauTesel «Y I0BIETBOPEHHOCTh pe3yabTaTaMH MOCCIICHHS PEOCHKOM

3aHATUI 00BEIUHEHUL.

5) JIuct pe3yabTaToB 0OYYEHHUS 0 IPOTrpaMMe.
4) Yueono-ouodaxmuueckue mamepuaibl, 00ecneuusaoujue peaiu3auuio co0epicanus
O0O0NOJIHUMEIbHOU 00PA308aMeIbHOU NPOZPAMMDBL:

No Hasesanue ouoaxmuuecrkoeo 1'0e ucnonvzyemes (Mooynv) Llenv ucnonvzosanus
cpedcmea
1 MonempoBanue napa B Monyns 1. Tema «Onepauun | Harnganas nomouts B
nporpamme Kommac. st cozpanust 3D Mozeneit: | BBINOMTHEHNH Y4eOHBIX
ABTOpCKOE 00y4Jaroliee BUAICO | BBIAABIMBAHKE, BPAIICHUE)» | YIPAKHEHHIA 10
https://vk.com/video- MOJICTHPOBAHHIO OOBEMHBIX
199664968 456239032 T€OMETPHUYECKIX OOBEKTOB
2 MonenpoBanue Kyoa B Monynsb 1. Tema «Onepauuu | HarnsgaHas momonis B
nporpamme Kommnac. 1utst coznanus 3D Mozeneit: | BBITOMHEHUH YYeOHBIX
ABTOpCKOE 00y4aroliee BUeo: | BbIAABIMBAHUE, BPALLIEHUE» | YIPaKHEHHI 110
https://vk.com/video- MOJICTHPOBAHHIO O0BEMHBIX
199664968 456239033 TreOMETPUIECKHUX OOBEKTOB
3 [Ipesentanus "YcrpoiictBo u | Moayns 1.Tema Harnsinaas momorns npu
BO3MOKHOCTH coBpeMeHHoro | "Ilpakrudeckuii atam: padora | padore ¢ 3D npuHTEpOM 1
3D npunTepa" ¢ 3D npunTepom” ICYATH JICTAICH.
4 [Ipe3entanus "Uro Takoe Monyns 3.1IpakTuueckuii 3HaKOMCTBO C TIaThopMOit
Arduino”. sran. Pabora ¢ qarunkamu | Arduino.
"Arduino™.
3) TexHuueckue 3aJaHus K Monyns 1. Temsl "Uepuenue | Opranuzauust
JeTaIsIM MJIOCKOCTHBIX OOBEKTOB", MPaKTUIECKON PabOThI
"YepueHne 00bEMHBIX
00BEKTOB".
6 Jlyuarue mpoextbl Arduino Monyis 3. Tema JleMOHCTpaIwst JTy 91X
"[IpakTuyeckuii sram. MPOEKTOB  C LENbI0
Pabora ¢ natunkamu 03HAKOMJICHUS C
"Arduino”. BO3MOkHOCTsIME Arduino.

Nudopmanuonnoe odecnevenune
1. Jlumepamypa ona ooyuarouwuxcsa:

1) KaGupos, P. 5 ydayck koauts. OcHOBBI porpaMmmupoBanus i aereit / Poman Kabupos,
Exarepuna KabupoBa — Poctos-Ha-lony: ®enukc, 2021. — 87c. — (I'enumii
POrpPaMMHUPOBAHUS).

2) Mawmmuues, [.U. IIporpaMmMupoBanue Ha ApAYHHO.
/.. Mamuues. — M. :Conon-nipece, 2018. - 244 c.

3) Komocog, /I.I'. ITepBsiii mar B poOOTOTEXHUKY. 5-6 knacchl. [IpakTukym: YueOHoe mocobue/
J.I".Komocos. - M.:BMHOM, 2015. - 292 c.

4) Ilepuuu, J: Arduino ns gereit. / 3.1lepanu—M. :JIMK-npecc, 2019. - 170 c.

2. Jlumepamypa 01 nedazoza

1) Tun, A.A. TIlpuémpl nemaroruyeckoii TexHuku. CBoOoma BbIOOpa. OTKPBHITOCTS.
HestenpHocTh. OOpaTHas cBsi3b. MneansHocTs: [locobue nnst yuureneit / A.A. T'un. — M. :
Bura-TIpece, 2022. — 112 ¢. — (IlIkosia KpeaTUBHOT'O MBIIIIICHHS).

2) Topmon, Jx. KoHCTpykiuu: moyeMy OHH CTOAT M Mo4yeMy pas3BaimBatorcs. / J[xeimc
I'opnon — M. : U3narensctBo Ctyauu Apremus Jle, 2020. — 480c.

3) Manxasan, I'. Jlymait kak urkenep. Kak mpeBpaiath npo0ieMbl B BO3MOXKHOCTH. / ['ypy
ManxaBan — M.: Mann, UBanoB u ®epbep, 2016. — 256 c¢. — (Mud. Kpyrozop).

Or mpocToro K CIO0XHOMY.
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https://www.labirint.ru/pubhouse/1418/

4) Momot, M.B. MobunsHbie poboTsl Ha 06a3e ESP32 B cpene Arduino IDE./ M.B. Momor. —
CII6.: BHV, 2020. - 272 c.

5) Komocos, I.I'. 3D-moaenupoBaHre ¥ MPOTOTHIIMPOBaHKE. 8 Kitacc. YpoBeHb 2: YdeOHOe
nocobue/ JI.I'.Komocos. - M.: BMHOM, 2020. - 160 c.

6) Komocos, JI.I'. Po6ororexnuka Ha miatdopme Arduino: Yuebuoe nmocobue/ J[.I'. Komocos. -
M.: BUHOM, 2021. - 176 c.

7) JleontoBuu, A.B. IlpoextHass mactepckas 5-9 kmaccel. Yuebnoe mocobue ®I'OC/ A.B.
JleontoBu4, A.C. CaBBuueB, M.A. CmupuoB - M. : IIpocBemenue, 2021. - 112 c. —
(BueypouHas AesITEIBHOCTD).

8) Haitaum, JI.A. MnxenepHas nexaroruka: Hayuno-meroandeckoe nmocodue / JILA. Haitaum,
B.H. JIroces—M. :MH®PA-M, 2019. - 88 c.

9) PanGepr, 1. Arduino s uzooOperateneii. O0yuenue s3nekTponrke Ha 10 mpoekTa./

J. Pan6epr, b. Xyanr — CII06. : BHV, 2018. - 288 c.
3. Hcnonv3yemole unmepnem-pecypcenl.

Ne Hnumepnem-adpec Haszsanue pecypca 1 0e ucnonvzyemcs u 01 ueco
1. | https://alexgyver.ru/arduino_ | Caiir «AlexGyver VueOHbIe MaTepHAIBI TS
lessons/ Technologies». Ypoxu HCTIOIB30BAHNSI H [PAKTHYCCKHX
Arduino SAHATHAX
2. | http://arduino.ru/ O¢rmanbHbIi caiT IMporpammuoe obecrieyeHne
KxoMItanuu Arduino II10€CIUIaTHOTO CKAUYMBaHUA.
3. | https://arduinomaster.ru/ Poccuiickoe ApmynHo- Ha 3aHsTHsAX Py H3yYEHNH HOBBIX
00111eCTBO TeM
4. | https://kompas.ru/ OdunuanbHbIi CalT Vuebusiit Moysb. OT YepTexeit 10
koMmmanuu «Kommacy» 3D monenmpoBanusa. Ody4aromniue
MaTepualibl JJIsl 3aHITUI

MaTepuajabHO-TEXHHYECKOe ofecneyeHHne MporpaMmmsl

1) YueOHbIii KaOMHET, YAOBJIECTBOPSIONIMNA CAHUTAPHO — TUTHEHUYECKUM TPEOOBAHUSAM, IS
3aHATHH Tpymmel 12 — 15 yenoBek (HmapThl, CTYAbs, qocka, mkad mis YMK, paGoune cromsl s
NPaKTUYEeCKOW padoThl, IKadbl Ui XpaHEHUS MarepuanoB, HHCTPYMEHTOB, WHBEHTaps W
obopynoBanus). KoMmHara [uisi 3aHATHH JO/DKHA OBITH XOPOILIO OCBEHICHA (€CTECTBEHHBIM U
ANIEKTPUUYECKUM CBETOM).

3) ObopynoBaHue, HEOOXOMMOE JUIsl peau3allui MPOrpaMMBbl:

3.1. Ilporpammuoe obecrieuenne Kommac, Arduino;

3.2. KomnbloTep ¢ BbIJIeIEHHBIM KaHAJIOM BbIxosia B MIHTEepHeT;

3.3. MynsruMmenuitHasi MPOEKIIMOHHAS YCTAHOBKA WJIM MHTEPAKTHUBHAS JIOCKa,
3.4. MOV (npunTep yepHO-0€embli, IBETHON; CKaHep, KCEPOKC);

3.5. 3DmpunTep;

3.6. HaGop nns nporpammupoBanus «TETRAY;

3.7. DnexTpoHHBINH KOHCTPYKTOP «3HaTOK» st ArduinoBasic.

4) TloncoOHble Marepuanbl M WHCTPYMEHTHI: IpoBojioka s medatu 3D mopeneit Ha
npuHTEepe; Kielkas OyMakHas JI€HTa, CKOTY; Cal(eTKH WIM TUTPOCKONUYHBbIE OyMasKHBbIC
MOJIOTEHIIA; PE3UHOBBIE MepUaTky; hapTyKkH; MIOCKOTyOIIbl, MOJIOTOK, HaX/1auHast Oymara.

5) Kannensipckue nMpuHAUICKHOCTH: PYIKH, KapaHIAIlH, MapKepbl, KOPPEKTOPHI; OJIOKHOTHI,
TeTpaau; Oymara pa3HbIX BUAOB (KCEpPOKCHas, LIBETHAas, KApTOH, BaTMaH M T.1.) U ¢opmarta (A3,
A4); ke, HOXKHUIIBI, CTeTUIEPHI; (Pailyibl, TAKU, KAHIISIIPCKUI HOX.
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1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

CIIUCOK JIMTEPATYPHI,
WCITOJIb30BAHHOM MPU COCTABICHUH MPOTPaMMBbl

benos, A.B. IlporpammupoBanne ARDUINO. Co3gaeM mpakTH4YeCKHE YCTpPOWCTBa
koHTpoJuiepa Arduino. / A.B. benos — CII6. : Hayka u Texnuka, 2018. - 272 c.

Bbyiinosa, JI.LH. CoBpemeHHBIE TEHICHIMH OOHOBJIICHUS COJCPKAHUS OMOTHUTEIHHBIX
0011e00pa3oBaTeNIbHBIX O0IIEPa3BUBAIOIINX TPOrpaMM. [DeKTpoHHBIH pecypc| / Haydunas
AIIEKTPOHHAS oubnmoTeka KubepJlenunka. — Pexum JIOCTYTIA:
https://cyberleninka.ru/article/n/sovremennye-tendentsii-obnovleniya-soderzhaniya-
dopolnitelnyh-obscheobrazovatelnyh-obscherazvivayuschih-programm/viewer

3akon Poccuiickoii ®eneparuu  «O6 oOpazoBanum» Ne273-d3 ot 26.12.2012 .
[DnexTponHbIii pecype] / 3akoH 06 obpasoBanuu PD. — Pexxum poctyna : http://zakon-ob-
obrazovanii.ru/

Uro, T. YMubie Bemm. Arduino, JaTYUKA U CETH IS CBSI3M YCTPOHCTB C MCIOJIB30BaHUEM
koHTpoJepa Arduino. /T. WUro — CII6. : BHV, 2019. - 608 c.

Konuemnius pa3BUTHS TOMONIHUTENEHOTO 00pa3oBanus nereil. Pacnopspkenne [IpaBurenbcTBa
Poccuiickoii ®enepanuu ot 31 mapta 2022 r. Ne 678-p. [DnextponHslii pecypc]| / UnTepHer-
nopran  «lIpaBurensctBo  Poccmiickon ~— ®enepauun» —  Pexxum  gocryna
http://static.government.ru/media/files/3flgkklAJ2ENBbCFVEKAS3CcTOsiypicBo.pdf
Komocos, JI.I'. Po6oTorexnuka Ha mnargopme Arduino: Yuednoe nocodue / JI.I'. Komocos. -
M. : BUHOM, 2021. - 176 c.

Meronudyeckue PEeKOMEHJAMKA TI0 TOJATOTOBKE JOIMOJHUTEIBHBIX 00IMIe00pa3oBaTeIbHBIX
o01Iepa3BUBAIONINX MPOrPaMM K TMPOXOXKIEHUIO MPOLEAYPbl IKCIEPTH3bI (J0OPOBOIBHOM
cepTU(UKAIMK) JUI TOCIEAYIOIIEro BKIIOYCHUS B peecTp 00pa30BaTENbHBIX MPOTPaMM,
BKIItOUEHHBIX B cuctemy [1DJ[O. [DnekTponHsIil pecypc] / PernoHanbHblil MOAENBHBIN LIEHTP
JIOTIOTHATEIFHOTO 0Opa3oBanus jneredt B Camapckoi obiactu. MeTOIuYecKre MaTepHallbl.
[TpoexkTupoBaHKEe AOMOJHUTEIBHBIX 00IIE00pa3oBaTENbHBIX MporpaMM. - Pexxum mocryna:
http://surl.li/shwfz

MeTtoauueckie peKOMEHJAlUK MO MPOEKTUPOBAHUIO JTOTIOJHUTEIBHBIX O00IEepPa3BUBAIOIINX
nporpamMMm  (BKJIOYas ~ pa3HOYpoBHEBbIe  mporpammbel).  Ilucemo  [lemapramenta
TrOCYIapCTBEHHOW TOJUTHKU B cdepe BOCIHUTAaHUs JAeTedl U MoJojexu MuHHCTepcTBa
oOpazoBanusi u Hayku P® Ne 09-3242 or 18.11.2015 r. [DnextpoHHBIH pecypc| /
PervonanpHbIi MOJENBHBIN IIEHTP AOMOJHUTENHHOTO oOpa3oBaHus Aeteid B (Camapckoif
o0nacTH. MeTtoauueckue MaTepHuabl. [IpoexTupoBanue JOTIOTHUTEBHBIX
001eo0pa3oBaTeNbHBIX IporpaMM. — Pesxkum noctyna: http://surl.li/shwfz

Mertoanueckue pEeKOMEHIAIMK IO pa3padOTKe JAOMOTHUTENBHBIX 00111e00pa30BaTeIbHBIX
oOmiepasBuBaronux mporpamMm. I[lucemo MunuctepcTBa obpasoBanus u Hayku Camapckoit
obmactu Ne MO-1141-TV ot 12.09.2022 roga. [OnexkTpoHHbIM pecypc] / PernonanbHbIi
MOJICTIbHBIA IIEHTP JOMOJHUTENHLHOTO oOpa3oBanus jereii B Camapckoil obOnacTu.
Metoanueckue wmatepuanbl. [IpoekTHpoBaHUE MOMOJHHUTEIBHBIX 00IIe00pa3oBaTEIbHBIX
nporpamm. - Pexxum moctyma: http://surl.li/shwfz

Metoanveckue pEeKOMEHIAIUU IO peaau3aiui 00pa3oBaTENbHBIX MPOrPaMM HAYaJIbHOTO
o0111ero, OCHOBHOT'O 0OIIIero, cpeHero oodero oopa3oBaHusi, 00pa3oBaTeNbHBIX MPOTrpaMM
cpemHero mpodeccHOHaTbHOTO 00pa30BaHUsI W JOMOJTHUTEIBHBIX 00Ie00pa3oBaTeIbHbBIX
IporpaMM C IMPUMEHEHHEM JJIEKTPOHHOTO OOYyYeHHs U JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
texnosioruii. [Imcemo MunuctepcrBa npocsenienus PO Ne I'J[-39/04 ot 19.03.2020 rona.
[DnexkTpoHHBI pecypc]| / MI/IHI/ICTepCTBO npocsewienuss Poccuiickoit @enepauun. bank
JIOKYMEHTOB Pexum JIOCTYTIA!
https://docs.edu.gov. ru/document/26aa857e0152bd199507ffaa15f77c58/

[Terun, B.A. IIpoekTsl ¢ ucnons3oBanremM KoHTpoisiepa Arduino. / B.A. Ilerun — CIIG.:
BHYV, 20109. - 496 c.
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12)

13)

14)

15)

16)

17)

18)

[Terun, B.A. Co3ganne ymHOro aoma Ha 6ase Arduino. / B.A. Tlerun — M. : JIMK-npecc,
2018. - 180 c.

[TonoxxeHne O MPOBEAECHUM MENArOrMYeCKOro MOHUTOPUHIA, MPOMEXKYTOUYHOW M HUTOTOBOM
aTTecTanuu oOyuaromuxcs (yrBepakaeHo mpukasoMm aupexkropa MBOY 1O T'LIUP Ne 88 or
07.12.2020 T1.). [DnextponHsii pecypc] / I'yMaHWTapHBI IIEHTP HHTEIICKTYaIBHOTO
pazButHs. JlokymenTsl. — Pesxkxum moctyma: https://clck.ru/VXrRg

[Tonoxkxenne o mopsake pa3pabOTKU, OSKCHEPTHU3bl U YTBEPXKICHUS JIOTOJHUTEIbHOM
obmieoOpazoBarenpHO obmepa3BuBaromell nmporpammel MBOY JIO T'LIUP (yrBepxkaeHo
npukazom gaupekropa MBOY JIO T'HUP Ne 62 ot 24.08.2020 r.) [DnexTpoHHBINA pecypc] /
I'yMaHUTapHBIM LEHTP WHTEIUIEKTYalIbHOIO pa3BUTHA. JlOKyMeHTBL. — PexuMm pocryna:
https://clck.ru/V Xrd4

ITocranoBnenue ['J1aBHOro rocygapcTBEHHOrO CaHUTapHOro Bpada Pocculickoin @enepanuu
or 28.09.2020 r. Ne 28 "OO6 yrBepxaeHuu canutapubix mpaBuin CII 2.4. 3648-20
"CaHUTapHO-3MIUIEMHOJIOTHYECKHE TPEeOOBaHM K OpraHM3alysM BOCIUTAHUS U OOy4eHUS,
OT/IbIXa W O3JOPOBJICHHS JeTeld W MOoJIoAekH'" [ DieKTpoHHbIH pecypce]| / MHTepHeT-opTan
«Poccmiickas razera» - Pexum nocryna:https://rg.ru/2020/12/22/rospotrebnadzor-post28-
site-dok.html

[Tpuka3 MunucrepctBa oOpasoBanuss u Hayku P® ot 23 asrycra 2017 r. Ne 816 «O6
YTBEPKIACHUH [opsnka MIPUMEHEHUS OpraHu3alusIMH, OCYIIECTBISIOIUMU
00pa3oBaTeNIbHYIO JIeSITENIbHOCTb, AJIEKTPOHHOIO oOyueHus, JTUCTAaHIIMOHHBIX
o0pa3oBaTeNbHBIX  TEXHOJNOTUH MpU  pealu3aluid  0o0pa3oBaTENBHBIX  MPOTPAMM).
[Dnextponnblii pecype] / WuadopmanumonHo-nipaBoBoir moptan «['apanT.PV» - Pexum
nocryna: https://base.garant.ru/71770012/.

[Tpuxa3 MunucrepctBa obpasoBanust u Hayku P® ot 27 umrons 2022 r. Ne 629 «O06
YTBEPKACHUH TOPSIIKA OPraHU3allMy U OCYILECTBICHUS 00pa30BaTeIbHON NEATEILHOCTH 0
JIOTIOTHATEIIFHBIM ~ 00IIe00pa30BaTeIbHBIM  IIpOrpaMMamM». [DJIEKTpOHHBIA  pecype]| /
OdunuanbHplii  HUHTEPHET-TIOpTan MpaBoBoi uHGopManuu. [ocymapcTBeHHass cucrema
IIPaBOBOM UHpOpPMALINH. - Pexxnm JOCTyIa
http://publication.pravo.gov.ru/Document/View/0001202209270013

LlenTper nmdpoBoro obOpazoBanmsi gerei «It-kyOo». BaHK ITOKYMEHTOB [DIIEKTPOHHBII
pecypc] / Axkanemust MuHnpocBeneHus Poccun - Pexum JOCTyMa:
https://apkpro.ru/natsproektobrazovanie/bankdokumentov/
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https://clck.ru/VXrRg
https://clck.ru/VXrd4
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https://rg.ru/2020/12/22/rospotrebnadzor-post28-site-dok.html
https://base.garant.ru/71770012/
http://publication.pravo.gov.ru/Document/View/0001202209270013
https://apkpro.ru/natsproektobrazovanie/bankdokumentov/

IHPUIIOXKEHUA

Kajenpapubiii yueOHbIH rpapMK NporpaMmabl

[Ipunoxenue 1

KanenmapHsiii yaeOHbIN rpaduk mporpaMMbl COCTaBICH B COOTBETCTBHUH C JIOKATHHBIM aKTOM
«Kanennapueiii yaeOnberii rpapux MBOY JIO I'lLIUP ropoackoro okpyra Tomwssattu nHa 2024-
2025y4.1.», IPUHATHIM PELUICHUEM MeJarorn4eckoro copeta ot 29 mas 2024 r., nporokoin Ne 3.

Ilpomesrcymounas
Mecsay Cooeporcanue dessmenvHocmu U UMo208asl
ammecmayus

CeHTs0pb 3aHATHS IO PACIIUCAHUIO: Bxonnas
3 yueOHbIe He/IeH IS TPYII IepBoro roga oOyuenus. Hagano JIMarHOCTHKA
saasaTuit 09 ceHTAOps 3HaHUHN U

IIPAKTUYECKUX
HAaBBIKOB

OKTs6pB 3aHATHUS 110 PACIMCAHUIO 5 Y4eOHBIX HEJEIb.

Hos6pb 3aHATHSA 110 pacHCaHuio 4 y4eOHBICHEIEITH.

[epron MKOIBHBIX KaHUKYH C 27 OKTAOpPS 110 4 HOSIOPSL.
JlonoHUTENbHBIHN JeHb OTJbIXa (TOCYAaPCTBEHHBIN Pa3HUK) - 4
HOSIOpst

JexaOpb 3aHATHUSA 110 pacMcaHuio 4yyeOHbIe HENIENH.

B nepuon mkonpHbIX KaHUKYHA ¢ 30 nexadps no 07 ssHBapsi:
PoxxnecTBeHCKui npa3aHUK B 00beIMHEHUN
SHBapb 3aHATHS 110 pacnucaHuio 4 ydeOHbIe HEeNIeNH.
JlononHuTENBHBIE JHUA OTIBIXA, CBSI3aHHBIE C TOCYJapPCTBEHHBIMU
npa3aHuKamMu (BeIXoaHbIe nHU): 1,2, 3,4, 5, 6, 7 ssHBaps
®deBpanb 3aHATHUSA 110 pacnycaHuio 4 yueOHbIe HEJeIH.
VYyacTie B TOPOACKON HAyYHO-TIPAKTHYECKON KOH(EpeHINN
HIKOJBHUKOB «[lepBble 1aru B HayKy».
JlononHuTenbHBIN AEHD OT/bIXA (TOCYJapPCTBEHHBIHN MPa3IHUK) —
23 depans
Maprt 3aHATHUSA 10 pacnycaHuio 4 y4eOHBIX HEJElb.
[lepron mkoabHBIX KaHUKYI ¢ 22-30 MapTa.
JlonomHUTENbHBIN JeHb OT/IbIXa (TOCYapCTBEHHBIH Mpa3IHUK) — 8
Mapra

Armpenb 3aHATHUS 110 pacnMcaHuIo 4 yueOHbIe HEJeIH.

Maii 3aHsTHS 110 PACIIUCAHUIO 5 yUeOHBIX HEJIENb. Hrorosas
VYyactue B yupexaeH4eCKOM NTOroBoM decTuBalie MHTEIVIEKTA U | aTTeCTalus
tBOpuecTBa «MblI B LlenTpey, HoMuHanus "Bpems nozHanus". oOyuaromuxcst
3aBepiieHre yueOHbIX 3aHATHIA 00yueHus 31 mas.

JlononHUTENBbHBIE IHU OTJIBIXA, CBSI3aHHBIE C TOCYJapCTBEHHBIMU
npa3zgHukamu — 1 mas, 9 mas

Hronb JlononHUTENBHBIN AEHD OT/IbIXa (TOCYJapCTBEHHBIN NMPa3IHUK) —
12 nrons

Wronb CaMOCTOSITEIbHBIE 3aHATHS YUAIIUXCS

ABrycr ®dopmupoBanue yueOHbIX rpymi 10 10 ceHTs0ps.

Hroro 36 yueOHBIX HeaeJIb

y4eOHBbIX

Helelb
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[Tpunoxenue 2

OueHovyHbIE MATEPHUAJIBI

Kpurepun onieHkH npouecca M pe3yJbTaTOB I'PYNIIOBOM IPOEKTHOM AeATEeJIbHOCTH

Komnonenmoi .
P - Juacnocmuueckue npusHaku (npumepHblil nepeyerHb 0HCUOAeMbIX
[Er—— pe3yibmamos)
1. [Ipn dbopMupoBaHun CoJeprKaHus MIPOEKTa rpyumma JOJDKHA
Copepxanue MIPOAEMOHCTPHUPOBATE:
IIPOCKTa e 00BEM U LIEHHOCTh COOpAaHHOTO MaTepHana;
® y4YacTHE B BBINOJHEHUU 3aJaHUs BCEX WICHOB T'PYMIbl, KOJUIEKTUBHBII
XapakTep NPUHUMAEMbIX PELICHUN;
® HEOOXOMUMYI0 W JOCTATOYHYIO TIIYOMHY NPOHUKHOBEHHUS B MpoOIeMy,
MIPUBJICYCHUE 3HAHUH U3 IPYTUX 00IacTeid;
® KayecTBO U OPUTMHAIBHOCTh U3TOTOBJICHHBIX TEXHUUECKUX O0BEKTOB,;
® JI0Ka3aTeJIbHOCTh IPUHUMAEMBIX PEIICHHUI, YMEHUE apryMEeHTUPOBaTh
CBOM 3aKJIFOYECHUSI, BEIBOJIBI,
® VYPOBEHb IPOSBICHHOIO TBOPYECTBA: OPUTMHAIBHOCTHL  IPUHATHIX
MOAXOJ0B Y HAMJICHHBIX PEHICHUHN, UCII0JIb30BAaHUE HOBBIX UJECH

2. [Ipu  odopmieHMM  TPOCKTHOW  JOKYMEHTAIMM  TPyMIa JOJDKHA
KauectBo MIPOAEMOHCTPUPOBATH:
o(opmIIEeHHS e 00beM, OJHOTY U JIOTUYECKYIO 3aKOHYEHHOCTh POEKTHOU paboThI;
MPOEKTHOM ® KauyeCTBO BBINOJIHEHHUS JCKHU30B, TCXHOJOIMYECCKHUX KapT, TEKCTa
AOKYMEHTAUUH | (IOHATHOCTh, AKKYPaTHOCTb);

e rpaduyeckoe opopmiIeHHE MaTepuana (PUCYHKH, CIalIbl U T.11.)

3. B xozxe npe3eHTanuy npoekTa rpyIna J0KHa IPOAEMOHCTPUPOBATD:
YenemnocTs e YMEHHME BBICTYNIAaTh W M3JIaraTb CBOM MBICIH TIEPEN ayIUTOPUEN
OpEe3CHTAlNKU (JIOTUYHOCTB, apryMEHTHPOBAHHOCTb, JJAKOHUYHOCTb, HUCIIOJIb30BaHNE
MPOCKTA HaIJSIIHBIX MaTEpHUAIIOB);

® DOPYIUIUIO U TTTyOWHY 3HAHUM 110 paccMaTpUBaeMon mpooiieme;

® TPOSIBIEHHE B TMpOIecCe MPE3CHTAlMU KYyJIbTYpPhl pPEYH, COOIIO/ICHUE
BPEMEHHOT'0 PerjIaMeHTa, CIOCOOHOCTH K MMITPOBHU3AINY;

® TPOSIBICHME YBAKECHUS K COOECETHUKY U IPYXKeNto0us B JUCKYCCUU;

® YMCHHUC OTBCHATH HA BOIMPOCHI ONTTOHCHTOB
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[Tpunoxenue 3

MeToanyecKkue MaTepUabl

Texnonoruu u obnacte npumeHeHus: 3Dnevaru (pe3eHTanus)

Cmaiin 1 Cnaiing 2
TexHonorua SLA

Bxa en
e i cTon
noAyNpo: matepuan, MKOCTH
yercs e
Mmep
TRepAEHUA
ocTh

Cmaiig 3

TexHonorma SLS TexHonorma DLP

CnekaHue nog

nasep:

orna DLP (Digital Light
AEHACTCA NPN ing) — Ho K Ha pbiHKe

M4ECKOrO, TaK

ne nevyaTHble

MNnacrmac AUHBIMM
MexaHu: 3pA KOTOPBIM
OHU MOTyT OBNEHUA

LS

3nbl, 6nnakue
r € ) NPOAYKTa

KepamuKa, r " i NBCTUK, MeTann

cBETOM
BONPOCON
AAHHOTO ¢
Yerpoiicrao 3L
obpasom: nop:
MOBEPXHOCTL 31

12 AyIoWmuMm
HOCATCA Ha

Bmecto naact

)BOV HUTU M

8 noa Har ou OBKM 1A CO3AaHM:
uwmjnjw nase 5D AbIH CNOW, r;egfﬁi AC w“‘ﬂh;wsetaﬂ :
cooTBeTCTBYIOW 3 PaMMOAEN U Mol v DLP:
onpeaensiouu dopmy. oro
ANT OHO
neny pazom

Cmanin 5
| €XHONOTUA HPIVI (FDIVI) (Fused

Deposition Modelling

KOHEMCT

e abl,

uepes MuH

Cnanng 7 Cnaiing 8
3D npuHTEp: NpuMmeHeHne B 061acTu
CTPOUTENbCTBA

B(Tp()lﬂt’l'\ T 2CTb BCe OCHOBaHuA
npeanosararb, 4 Kom Byayuwem
HaMHOro ycKkop TUTCA Npouecc
B0O3BeAEHUA MGOPHUIACKUMM
WHXXeHepamm co342 rema 3D nevatu
Ana kpynHorab. KToB. OHa
paboraerno pouTenbHOro
TeHbl U3 CNoés

P MOXEeT BO3BECTH
BBYX3TaXKHbIW OM BC 8 TeueHue 20
Yacos. Mocne yero | )CTAHETCA UL
NPOBECTV 0TAeN0UHbIe paboThl.
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