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Pazpen 1. XapakTepucTuka nporpaMmmbl

1.1. Uenb peanusauum nporpaMMbl - COBEPLUEHCTBOBaHME NPOdeCcCnoHaNbHbIX KOMMETEHLNIA
cnywaTenen B 06/1aCTV NPOEKTMPOBaHUA obpa3oBaTesibHON AeATeNbHOCTU 0by4valoLwmxcs ¢
NCMNoJIb30BaHUEM BbICOKOTEXHOJIOMMYHOIO 060pYA0BaHMSA U LUGPOBLIX TEXHOJIOMNIA.

1.2. NMNnaHupyeMbie pe3ynbTaTbl OOyyeHusn:

TpyaoBasa ¢dbyHKUUA

TpyAoBoe peicreme

3HaTb

YmMmeTb

Obwenenarornyeckas
dyHKuma. ObyyveHue

dopMuposaHue
HaBbIKOB, CBA3@HHbIX C
MHMOPMALMOHHO-
KOMMYHUWKaLMOHHbBIMU
TEXHONOrnsaMun

OCHOBbI UHXXEHEepPHOro
MOLEeNnpoBaHus,
KOHCTPYMPOBaHUSA ”
npoekTnpoBaHMsa Ha ocHose 3D-
TexHonorun. OCHOBbI
3KCnayaTaumm, TeXHNYeCcKoro
06Cny>XMBaHWS 1 ynpaB/ieHns
6eCnuIoTHbLIM NeTaTesbHbIM
annapaToM (KBagpoKONTEpPOM).
FeonHpopMaLNOHHbIE
TEeXHONorum B
obpa3soBaTenbHOM
neatenbHocTn. TexHonornm
BUPTYasibHOW U AOMNOJSIHEH-HON
peanbHOCTN.

PaspabaTbiBaTb
obpa3oBaTesibHble pecypcbl ANs
oby4aloLLmMXCcs C MCNoIb30BaHNEM
ABTOHOMHbIX TPAHCMOPTHbIX
cuctem ynpasneHus, 3D-
TEXHONOr NN, TEXHONOI A
BUPTYasibHON 1 AOMNOJIHEHHON
peanbHOCTH,
reouH(OPMaLMOHHbIX
TEXHONOrni.

Obwenenarornyeckas
dyHKuma. ObyyveHue

MnaHnposaHne n
nposefeHne y4ebHbIx
3aHATUN

OcobeHHOCTU opraHun3aunm
obpa3oBaTenbHOM
neAaTenbHoCTM obyyvatowmxcs ¢
y4YeTOM yTBEPXXAEHHOMN
KOHLenuun npenofaBaHuns
npenmeTHon obnactu
«TexHonormsa» B yCnoBusx
[eATenbHOCTW LEeHTPOB
obpasoBaHus «To4ka pocTa».
TeopeTun4yeckne oCHOBbI
NCMNOJ/Ib30BaHNS Kenc-MeTona n
Kenc-texHonorum B
obpasoBaTenbHOM rnpoLiecce.
MeToauKa NaaHMpoBaHms
y4ebHbIX 3aHATUI 1
COCTaBJIEHUS NIOTNYECKUX CXEM
n3yyeHus npegmeTa u
B3aMMOCBS3M C APYrMMHn
npegMeTHbIMK obnacTamu.

OTbupaThb coaep>xaHue Ans
y4ebHbIX KencoB 1 co3naHns
obpasoBaTesibHbIX PECypCcoB B
paMkax y4yebHoro mogyns no
paboynm nporpammMmam
npegMeTHol obnacTtu
«TexHonoruns». PaspabaTbiBaTb
y4yebHble Kelnchl K pa3geny
paboyel nporpamMmMsbl Mo
TEeXHONIOrMN B COOTBETCTBUN C
3alaHHON CTPYKTYpOW.
MnaHupoBaTb y4ebHble 3aHATUSA,
HanpaBsJIeHHble Ha
¢opMmpoBaHMe NpeaMeTHbIX U
MeTanpeaMeTHbIX pe3ynbTaToB C
NCMosb30BaHNEM
BbICOKOTEXHONOMMYHOrro
obopynoBaHUA U LNGPPOBbLIX
TEeXHOJIOrnn.

1.3. KaTteropusa cnywartenemn:

yqynTena TexHonormn

1.4. ®opma obyuyeHusa - OyHas
1.5. Cpok ocBO€HMSA NMporpaMmmbl: 72 4.

Paspen 2. Conep>xaHue nporpaMmmsl

Ne HammeHoBaHue paspenos
n/n (Mmopynen) n tem

Bcero
Yyacos

Bupabl y4ebHbIX 3aHATUN,
y4yebHbIx paboT

CaMmocTosaTenbHana

DopMbl

paboTa, 4yac KOHTpOAA




Yo

4ac

WHTepaKkTuBHOE
(npakTuyeckoe)saHsaTue,
yac

KoHuenTyasnbHble
NnoJsIoXKeHNsA COBPEMEHHOIO
TexHonorn4eckoro
06pa3OBava LWKOJIbHNKOB

1.1

CTpaTermyeckne opueHTupbI
MOAEepHM3aLmn
TEXHOJIOrN4eCKom
NOAroTOBKW LUKOJIbHUKOB B
KOHTeKCTe 3ajau
hefiepanbHOro nNpoekTa
«CoBpeMeHHas WwKona»
HauMOoHaNbHOro NpoeKkTa
«Obpa3oBaHue»

1.2

KoHuenuunsa npegMeTHOM
obnactu «TexHonorunsas»
6a30Bble MPUHLUMbI, Lienu,
3aZla4u U HanpaBJieHns
peanusaunmu

1.3

HopmaTuBHO-NpaBoBbIE,
OpraHn3auuoHHbIe 1
cofep)xaTesibHble acneKThbl
OesaTeNlbHOCTY LieHTpa
obpa3oBaHuMa «To4ka pocTa»

MogpennpoBaHue
obpa3oBaTenbHOMN
heATeNbHOCTN oby4atowmxcs
C NCMOJIb30BaHNEM
BbICOKOTEXHOJIOFNYHOr 0
o6opynoBaHus 1 LMEMPOBbIX
TEeXHONOornmn

2.1.1

OcHoBbl paboTsl B
nporpaMMe TPexMepHoro
MOLeIMpPoBaHuns

2.1.2

Co3paHue BU3yanbHOro
rnpoekTa Ha ocHoBe 3D-
TEeXHONornn

npakTnyeckas
paboTa

2.1.3

PepnakTuposaHue 3D-
Mmogzenen. Moarotoska 3D-
MOoZenn K nevyaTun.

2.2.1

Cbopka n oTnagka
6eCcnMNOTHbIX NIeTaTesbHbIX
annapaToBs

2.2.2

lMporpammMmmnpoBaHmne
ABTOHOMHbIX
KBaApoOKONTepoB

12

12

rnpakTnyeckas
paboTa

2.3.1

eonHpopMaunOHHbIE
TEXHONorn B
obpa3oBaTenbHOMN
heATesIbHOCTN

npakTnyeckas
paboTa




MogennpoBaHue
2.4.1 || cobcTBEHHOI rapHUTYpPLI Ana 6 0 6 0
VR-ycTponcTsa

Co3paHue npoTtoTuna n ero
nopaboTka ¢

2.4.2 || ncnonb3oBaHnem 6 0 6 0
TEXHOJIOrUn BUPTYasibHOW 1
[OMOJIHEHHOW peanbHOCTU

paboTa

npakTn4yeckas

MpoekTnpoBaHue y4yebHoro
Keinca Ans opraHusaumm
y4ebHO-No3HaBaTeIbHON
feAaTenbHOCTU obyyvatoLmxcs
C NCMOJIb30BaHNEM
BbICOKOTEXHOJIOMMYHOrO
obopynoBaHns 1 LNPOBbLIX
TexXHONornmn

TeopeTunyeckme OCHOBbI

NCMNoIb30BaHNSA Kenc-MeToaa
3.1 . 2 0 2 0
N KEeNC-TeXHONornm B

06paBOBaTeﬂbHOM npouecce

3.2 Pa3spaboTka y4yebHoro kernca 6 0 6 0
paboTa

npaKTn4eckasa

MeToaun4veckne
eKoMeHJaauum no

33 | ! 4 0 4 0

NMPUMEHEHNIO KEeNC-

TexHonornn

WToroeas aTtTtectaumnsa 0 0 0 0

WToro 72 4 68 0

2.2. Pabouyas nporpamMmMa

1 KoHuenTyaJibHble NOJIOXKEeHUA COBPEMEHHOro TeXHOJI0OrM4eckoro obpasoBaHus
LWKOJIbHUKOB

1.1 CTpaTernyeckme OpueHTUpbl MOAEepPHU3ALUN TEXHONIOTUYECKON NOArOTOBKHU
LWKOJILHUKOB B KOHTEKCTe 3apa4 dpepepanbHOro npoekra «CoppeMeHHas WwKona»
HaLMOHAJNILHOIO NpoekTa «Ob6pa3soBaHue»

JNlekums-CoBpeMeHHbI 3Tan 0bLLeCcTBEHHOI0 pa3BUTUA 1 HoBble TpeboBaHUA K 0bpa3oBaHuUIO.
0630p HOPMATMBHO-MPABOBLIX AOKYMEHTOB U METOOMYECKNX MaTEPMAJIOB: HaLMOHaNbHbIN NPOEKT
«0O6pa3oBaHune»; ®rOC HavanbHoro obuwiero obpasoBaHUs, 0CHOBHOro obuiero obpasoBaHus,
cpenHero obuiero obpasoBaHus; KoHuenuus peanamsaunm npeaMeTHom obnactn «TexHonornsa»;
MpumepHasa oCHOBHoOWM obpa3oBaTelbHOW NPOrpaMMbl OCHOBHOIo obuiero obpa3soBaHus ogobpeHHOM
peweHnem enepanbHoro yyebHo-meToanyeckoro ob6beanHeHms no obwemy obpasoBaHuio
(npoTokon oT 8 anpensa 2015 r. Ne 1/15 ¢ o6bHoBneHusiMu oT 04.02.2020) n ap. OnpeneneHne
coBpeMeHHbIX TpeboBaHUM K peann3saumm TexHonorn4eckoro obpasosaHmns. OCHOBHbIE OpPUEHTUPBI
rocynapcTBeHHON obpa3oBaTesibHOM MOJIMTUKU B KOHTEKCTE 3a4a4 HauMOHaNbHOMo NpoeKTa
«0Obpa3soBaHue».

1.2 KoHuenuusa npeaMeTHOU obnactu «TexHoNorusa»: 6asoBbie NPUHLMUNDbI, LLesn, 3afa4U U
HanpasJieHUs peasiuzauum

Jlekumsa-OCHOBHble MosIoXeHUa KoHuenuum npenofaBaHns npeamMmeTHon obnactu «TexHonormsa».
OcobeHHOCTN peannsaunmn npeameTHon obnactn «TexHONorsi» B COBPEMEHHbIX YCI0BUAX MO
ypPOBHSM 0bpa3zoBaHuA. Cpeactsa u cnocobbl peannsauunm cogep>xaHmsa npegMeTHom obnacTtum
«TexHonormnsa». Mogoenu opraHusauunm TexHonornyeckoro obpasosaHus. NoaroToBka Kagpos 1
MeToANYeCcKoe CONPOBOXKAEHNE NpeaMeTHON obnacTtu «TexHonorus». OXxnaaemble pesybTaTbl



peanusaunmn KOHUENUMsa TeXHON0rn4eckoro obpasoBaHuns. MHEKTUBHbIE NPAKTUKN CETEBOIO
B3auMOOenCcTBUSA NO opraHM3aumm obpasoBaTesibHOro npouecca npegMeTHon obnactu
«TexHonorunsa». OcobeHHOCTM opraHmn3aunn obpasoBaTesibHON AeATeNbHOCTU 00yYaloLMXCA C yHETOM
YTBEPXAEHHOM KOHLENUUM NpenogaBaHns npegMeTHon 061acTn «TeXHOIOrnsa» B YCIOBUAX
0eaTeNbHOCTU LeHTpoB 0bpa3oBaHMA «To4Ka pocTa».

1.3 HopMmaTuBHO-NpaBOBbIe, OPraHU3aLMoOHHbIe U coepiKaTesibHble acCneKTbl AeATeSIbHOCTHU
ueHTpa obpasoBaHusa «To4yka pocTa»

MpakTnyeckasa paboTa-AHann3 pecypCHbIX BO3MOXXHOCTEN LLleHTpoB obpa3oBaHuna «To4yka pocTa»
Ons peanusauunm npegMeTHom 061acTn «TexHonornsa». NMpoekTMpoBaHUE CUCTEMbI OPraHN3aLMOHHbIX
N ONOAKTUYECKUX YyCI0BUIN peanndaummn obuweobpasoBaTenbHbIX N AOMNOAHUTENbHbIX
obpa3oBaTesibHbIX NporpaMm Ha 6ase LeHTpoB obpa3oBaHUs «Todyka pocTa». OT6op coaepxaHus ans
y4ebHbIX KENCOB 1 co3aaHNa obpa3oBaTesibHbIX PECYPCOB B paMKax y4ebHoro moayns no paboymm
nporpamMMam npegmeTHon obnacTn «TexHoNorns».

2 MopenupoBaHue obpasoBaTenbHOM AEeATEJSIbHOCTU OOy4YaloLWMUXCA C UCMOJIb3OBaAaHUEM
BbICOKOTEXHOJIOrM4YHOro 060pynoBaHna U LUdpPoBbLIX TEXHONOTUNA
2.1.1 OcHOBbI paboTbl B nporpaMMe TpeXMepHoOro MoaesiImpoBaHua

MpakTunyeckasn pabota-0630p 2D-rpadukn, NnporpaMmm. NayyeHne 31eMeHTOB BEK-TOPHOW rpadunkm,
KOHBepTUpoBaHuA popmaToB. OcBoeHne TexHosorum 3D mogennpoBaHus. PaboTa B nporpamMmme
«Autodesk 123D design» (nnu ero aHanor). PaboTa B nporpaMmme TpeXMepHOro MoaennmpoBaHus.
2.1.2 Co3paHue BU3YyaJIbHOro NpoeKkTa Ha ocHoBe 3D-TexHonoruum

MpakTunyeckasa pabota-OcBoeHMe MeTOAOB co3aaHMa 3 D-moaenen, OCHOBaHHbIX Ha UCMOJIb30BaHUN
BeKTOpHON rpadukun. Co3naHue BM3yasibHOro npoekTa. PaspaboTka obpa3oBaTesibHbIX PeCypCoB K
pabo4ynM nporpamMMam No TEXHONOrMM U NHPOPMATMKe C NCNOJSIb30BaHNEM 3D-TexXHO0rnn.

2.1.3 PepaktupoBaHue 3D-mopnenen. NMoarotoeka 3D-Mmopenm K nevyatm

MpakTunyeckas pabota-Pa3zpaboTka obpa3oBaTenbHbIX pecypcoB K paboynm nporpamMmam no
TEXHOJI0rUnN 1 MHhopMaTUKe C UCMOb30-BaHNEM 3D-TexHOo10run. PegakTnpoBaHue mogenen.
MogrotoBka Mogenn K nevaTun. usydyeHue 3D npuHTepa opraHmnsauma 3D nevaTun.

2.2.1 C6opka M oTnaaka 6ecnunoTHbIX leTaTesibHbIX annapaTos

MpakTunyeckasa pabota-MopoenmpoBaHue n KOHCTPyMpoBaHue 6eCnMNOoTHbIX NeTaTesbHbIX
annapaToB (kBagpokonTepoBs). MNnaHMpoBaHWe N opraHn3launsa obpasoBaTesibHON AeATeNbHOCTHU
obyyatoLwmxcs ¢ ncnosb3oBaHnemM 6ecnUAOTHLIX JleTaTesbHbIX annapaToB. OpraHusauna paboTel Hag
pPa3HOYPOBHEBLIMU TEXHNYECKMMM NpoeKTamMun. PaspaboTka obpa3oBaTebHbIX peCcypcoB K paboynm
nporpamMMam rno TeXHONOrnm n MHPopMaTNKe C UCMOJSIb30BaHNEM @aBTOHOMHbIX TPAHCMOPTHbIX
cucTeM ynpasJieHus.

2.2.2 NMporpaMMupoBaHMe aBTOHOMHbIX KBaapoOKoONTepos

MpakTuyeckas paboTa-HacTponka n kanmbpoBKa NONETHbLIX KOHTPOJIJIEPOB C MPUMEHEHMEM
crneymann3mpoBaHHOro NporpamMmMHoro obecneverHmns. PaspaboTtka obpasoBaTesibHbIX peCcypcoB K
paboyum nporpamMmamM nNo TEXHOJIOrMN N MHHOPMATKKE C UCMOJIb30-BaHMEM aBTOHOMHbIX
TPaAHCMOPTHLIX CUCTEM ynpaBfieHuns.

2.3.1 FreomHcpopMaLMOHHbIE TEXHOJIOFMU B OOpasoBaTesibHOW AeATeNIbHOCTHU

MNpakTuyeckas paboTa-NMpuMeHeHne. reoMHPOPMaLIMOHHbBIX TEXHONIOrnn B o6pa3oBaTesibHOM
nearenbHoOCTU. MI3y4yeHne coBpeMEeHHbIX MPOrpaMMHbIX U annapaT-HbIX CPeaCcTB, 3HAKOMCTBO C
nepcneKkTuBHbIMMN obnacTamu npumeHenus MNC. U3yyeHne MeTonoB 1 MPUEMOB UCMOJIb30BAHUA U CO-
30aHNA LNGPOBbLIX KAapT Ha OCHOBE reONH(OPMaLIMOHHbLIX TexHoorun. PaboTa ¢ cepBncamm AHAeEKC,
Google n nHbiMu Kap-Torpadumnyecknmm cepemucamm. OCBoeHNE METOAUKN AewmndprupoBaHns,
Knaccugu-kKaumnm n3obpaKeHHbIX Ha CHUMKe 06BbEKTOB 1 UX KOM-MJIEKCOB, KOHCTPYKLUMK Nprubopos,
pasnunyHble TEXHUYEe-CKMe npruembl, BONPOChbl aBToMaTulaumn. PazpaboTka obpazoBaTenbHbIX
pecypcoB K pabo4yumM nporpamMmamM no TEXHOJIOMMN N UHOPMaTMKeE C UCMOJIb30-BaHNEM
reonHMOPMaLMOHHbIX TEXHOIOI NN U KapTorpa-thn4eckmx cepBuCoB.

2.4.1 MopenupoBaHue cobcTBeHHOU rapHuTypsbl ana VR-ycTponcTBa

MpakTuyeckas paboTa-AHanN3 NPOEKTOB C MPUMEHEHMNEM TEXHOIOI NN BUPTYasibHON U

OOMNOJIHEHHON peanbHOCTU. MogenupoBaHmne cobCTBEHHOW rapHUTYpbl Ansa VR-ycTponcTaa.



2.4.2 Co3paHuMe NpoToTUNa U ero aopaborTka C MCNOJIb30OBAaHUEM TEXHOJNIOTUU BUPTYaJIbHOM U
L,OMOJIHEHHOW pPeasibHOCTHU

MpakTuyeckas paboTa-Co3faHne npoToTuna u ero gopaboTka. PazpaboTka obpasoBaTesibHbIX
pecypcoB kK pabo4yum nporpaMmamM nNo TEXHOSIOrMN C NCMONb30BAHMEM TEXHONOMUA BUPTYanbHOM 1
OOMOJZIHEHHON peasibHOCTMU.
3 MpoeKkTupoBaHue y4yebHOro Kenca onsa opraHusauum yuebHo-no3HaBaTe/IbHOM
neATesIbHOCTU 0By4aloLMXCs C UCMOJIb30BaHMEM BbICOKOTEXHOJIOFrM4HOro obopynosaHus u
uMPOBbLIX TEXHOJIOTUN
3.1 TeopeTuyeckue OCHOBbI UCMOJIb3OBAHUA KEUC-MeToAa U KeEUC-TEeXHOJIOrMM B
obpasoBaTesibHOM npouecce

MpakTuyeckas paboTa-CpaBHUTENbHLIN aHaNN3 KENC-TEXHONOMMN U TPaAULMOHHbLIX METOLOB
oby4yeHns, NPOEKTHOro MeToAa. AHaNN3 NPaKTUK NPUMEHEHNS KeNC-MeToAa U KeNCc-TexHo0rum B
obpasoBaTesibHOWN AeATeNbHOCTU. AHaINU3 NCMO/b3yeMbIX METOAOB B KENC-TEXHOI0rnm. AHanms
KNacCUPNKaLMOHHON XapaKTEPUCTUKN KENCOB MO pPa3-MYHbIM OCHOBaHUAM.
3.2 PaspaboTka yuyebHoro ke#uca

MpakTuyeckas paboTa-AHann3 obpasoBaTesibHbIX MPOrpaMM C NCMOJIb30BAHMEM Kenc-MeToaa,
peKOMEeHAOBaHHbIX AN peannsaunm npeamMmeTHon obnactu «TexHonorua» B ycnosmax LleHTpa
obpa3oBaHuAa «To4yka pocTa», COCTaBleHNe peKoMeHAaumin no pa3paboTke nccnenoBaTeslbCKUX 1
NH>XeHepHbIX KelrcoB. [poBeneHne aHann3a paboyer nporpamMmMbl NMpenofaBaeMoro npeameTa,
onpeneneHne MecTa A4 y4ebHbIX KENCOB 1 UX TEM B paMKax Npo-rpaMmsl, pa3zpaboTky y4yebHoro
Keica K pa3geny paboyen NporpaMmbl MO TEXHOJIOMMN COOTBETCTBUM C 3aaHHON CTPYKTYPOW.
MNpoBeneHne camoaHanmsa paspaboTaHHOro y4ebHOro Keca ¢ MCNosb30BaHMEM CenYOLLNX
KpUTepureB OLEHKN: OPUTUHANbHOCTb Kelca, CTUMb N ACHOCTb N3JI0XKEeHNA MaTepurana, KyabTypa
opopMJIEHUNS, COOTBETCTBME 3allaH-HOW CTPYKTYpe, Hann4me npobnemMHom cutyaumm, MoTusa-Lns
y4ebHO 1 No3HaBaTeNIbHON AEATENbHOCTY YHaLLNXCA, OPUTMHANbHOCTb M TBOPYECKUA MOAXO0A K
oTbopy co-aep>xaHnsa y4ebHoro Kenca, MeToanyeckasa npopaboTka naaHa v xona 3aHATUIA B y4ebHOM
Kence, paunoHanbHbIA BbIOOP TEXHONOr A, MPUEMOB, METOL0B U CPEACTB 0by4ve-HUA, HTerpaums c
ApyrumMm obnactaMm 3HaHUN, NpPaKTU-4eCcKas HanpaBIeHHOCTb, BO3MOXHOCTb TPAHCAALNN N UC-
nosib30BaHWNA B paboTe Apyrux neparoros.
3.3 MeToamnuyeckue peKoMeHaaLum No NPUMEHEHUIO0 KeUC-TEeXHOJIOTUMU

MpakTunyeckas paboTa-MnaHnpoBaHme y4ebHbIX 3aHATUI, HanNpaBJ/IeHHbIX Ha hOPMMPOBaHUE
npeoMeTHbIX U MeTanpegMeTHbIX Pe3y/ibTaToB C UCMO0JIb30BaHNEM BbICOKO-TEXHOOMMYHOIO
ob6opyaoBaHMA N LNGPOBLIX TEXHONOr M. AHann3 cnocoboB opraHmsaumm n nopsaaka paboTsl
obyvaowmxcs ¢ y4ebHbIM KencoM, KencoBbiM 3agaHnemM. OnucaHue npoueaypbl OLEeHNBaHUA Kelca.
CocTaBneHne TeEXHOJIOrNYECKON KapTbl YPOKa/3aHATNSA C UCMOJIb30BaHNEM KENC-TEXHOJIOMMN.
WUToroBas atrecrauus

MpakTuyeckas paboTa-iITorosas aTrecTauns oCyLLECTB/SETCS N0 COBOKYMHOCTW pe3y/ibTaToB BCEX
BWAOB KOHTPOS, NPpeayCMOTPEHHbIX NPOrpaMMONn.

Paspen 3. PopMbl aTTeCTauumu U OLLeHOYHbIE MaTepuanbl

TeKyL i KOHTPOJb
Paspen nporpammbl: Co3faHne BM3yasibHOro NpoekTa Ha ocHoBe 3D-TexHosorui
dopma: lNMpakTnyeckasa paboTta
OnucaHue, Tpeb0OBaHUA K BbINOJIHEHMIO:
MNpakTnyeckasa paboTa npenycmaTpmBaeT pa3paboTKy obpa3oBaTesibHbIX pecypcoB K paboyen
nporpamMMe no TEXHOMOMUKU C UCMoJib3oBaHNeM 3D-TexHosormi. CryLwaTenm oCBanBaloT MeTOAbI
co3paHus 3 D-mMofenen, oCHOBaHHbIE Ha MCMOJIb30BaHWUM BEKTOPHOW rpaddukun, CO34al0T BU3yasibHble
MPOEeKTbl C MCMOJ/Ib30BaHMEM CneLnaan3npoBaHHOro nNporpaMMHoro obecneyeHums.



Kputepuu oueHuBaHus:
"3a4yeT/He3aveT"
Mpumepsbl 3apaHuN:

CMmopenvpynTe U npeactaBbTe AeTaan3npoBaHHbii 3D-06beKT 3 peasibHOM XU3HU (HOYTOYK,
pyyka, Basa M T.M.) WUIN TpPexMepHyr cueHy (paboyee MeCTO y4YeHUKa, yuyuTens, y4dyebHbln

kabnHeT, HaTopMOpPT 1 T.N.) (Ha BbIbOp cnywaTens).

Kputepun oueHmnBaHnsa 3D-o6bekTa

MakcumanbHoe
Ne n/n Kpntepun oueHku KOJIN4eCTBO
6annos
Pa3Hoobpa3ne npenbasnsiembix 3d- 06bHEKTOB,
1. BbIMOJIHEHHbLIX Pa3HbIMK crnocobamu (crnanH, 5
NOPTUHT...)
2. Mcnonb3oBaHbl BCE N3YYEHHbIE NHCTPYMEHTHI 5
3 TBOpYeCKUn noaxon K pa3paboTke MTOroBoro 5
' npoekTa
4, MpoekTHasa paboTa mogrotosneHa K 3d-nevaTun 5
NTOro: 20

KosimyecTBO NONbITOK: He orpaHun4yeHoO

Paspen nporpamMmmbi: [porpaMMnpoBaHie aBTOHOMHbIX KBaApPOKOMNTEPOB

dopma: lNMpakTnyeckasa paboTta

OnucaHue, TpeOGOBaHUA K BbIMOJIHEHMIO:
MpakTunyeckasn paboTa npeaycmaTpmBaeT pa3paboTky obpa3oBaTesibHbIX PpeCcypcoB K paboyein
nporpamMMe no TeXHON0rnn C UCMOoJIb30BaHNEM aBTOHOMHbIX CUCTEM yrnpaBieHus. Cnylwatenm
MOAENINPYIOT N KOHCTPYUPYIOT 6eCnUIoTHbIE NIeTaTesbHble anmnapaTbl, OCYLLEeCTBASAT
ni1aHNpoBaHMWeE N opraHn3auuio y‘-le6HbIX 3aHATUIN C UCMOJIb30BaHNEM BECNUNOTHLIX JIeTaTesNIbHbIX

annapaTos.

Kputepuu oueHuBaHus:

"3a4eT/He3aveT"
Mpumepbl 3apaHuK:

Heobxooumo ocywectBuTb paspaboTky, cbopky w1 HaCTpPOWKy AOBMXKeHuUs 6ecnuaoTHOro

neTaTenbLHOro annaparta (KBagpokonTepa)

Nno 3aJaHHOMY MapLUPYTy B aBTOHOMHOM peXnMe.




KpI/ITepI/II/I OLUEeHUBaHNA NPaKTUY4eCKOro 3agaHms

MakcumansHoe
Ne n/n Kpntepun oueHkKu KOJIN4eCTBO
6annos
1 CnpoekTnpoBaH " cobpaH 6ecnnnoTHbIN 10

neTaTenbHbIM annapaT (KkBagpokonTep)

PaspaboTaH anropMTM u HanucaH MporpamMMHbIf
2. KoL ans yrnpasJieHuns 6ecnmnoTHoro 10
NneTaTesibHOro anmnapaTa (KBagpokonTepa)

MpoAeMOHCTPMPOBAHO MPOXOXKAEHNE TpacChbl B
3. aBTOHOMHOM pexume 7 pexume 10
OVCTaHUMOHHOIO yrpasaeHus

NTOrO: 20

KosunyecTBO NONbITOK: He orpaHun4yeHoO

Paspen nporpaMmbli: [€OMH(POPMALIMOHHbIE TEXHONOTMN B 06pa3oBaTeNbHON AEATENbHOCTH
dopma: lNMpakTnyeckasa paboTta

OnucaHue, TpeboOBaHUA K BbIMOJIHEHUIO:

MpakTunyeckasn paboTa npeaycmaTpmBaeT pa3paboTky obpa3oBaTesibHbIX PpeCcypcoB K paboyei
nporpamMmMe no TeXHOJIOMNU C UCMOJIb30BaHNEM FreOUH(OPMaLNOHHbBIX TexHoNornn. CnywaTenn
aHaM3NPYIOT COBPEMEHHbIE MPOrpaMMHbIe U annapaTHbIe CPeACTBa, U3yYaloT MeToAbl U MPUEMBI
NCMOJIb30BaHUA N CO34aHNA LUMPOBbLIX KapT Ha OCHOBE FreoUH(OPMaLMOHHbLIX TEXHONOI NI,
paboTatoT c cepBucamun AHpekc, Google n UHbIMU KapTorpauieckumMm cepencamm, paspabaTtoiBatoT
obpaszoBaTesibHble pecypchl K paboyelt nporpaMmMe No TEXHOOMUW C UCTMOJIb30BaHUEM
reoMHMOPMaLMOHHbIX TEXHOJIOMNIN N KapTorpadrnieckKnx CepBmnCoB.

Kputepumn oueHUBaHUA:

"3a4yeT/He3aveT"

MpuMepbl 3apaHUK:

1. Nposeante aHanu3 paboyen nporpammbl nNpenojaBaeMoro npegmeTta. Onpegenute MecTa
NMPUMEHEHNS TEOMH(OPMALIMOHHBIX TEXHOJIOrN AOnsa obpasoBaTesbHON [EeSATEsIbHOCTU B
TeMaTMUYeCKOM MJaHUPOBAHNN.

2. Pe3ynbTaTbl paboThl NpeacTaBuTb B BUAe Tabnnubl (He MeHee 5 npesioxeHni).



MepeuyeHb TEM
pabouei
Ne nporpaMmsl
Knacc MepeuyeHb paboT ana yyawmxca MpumMmeuyaHue
n/n (v3 TemaTnyeckoro
naaHupoBaHus
npepMmeTa)
HalnTu Ha kapTe npeanpuaTua Hallero
1 |5 knacc MoTpebHocTn n | pernoHa, paboTawwme Ha OCHOBe
TexHosaorum COBpPEeMeHHbIX NPON3BOACTBEHHbIX
TEXHOJIOrnn
Hantn Ha KapTe KpynHble
TexHonorunum CTpouTesibHble COOpYyXXeHUs "
2 |6 knacc | Bo3BefeHVA 34aHWMA N | MpOaHanM3npoBaTb MX: YKa3aTb BMAbI
COOPYXXEHUI BbIMNO/IHAEMbIX  CTPOMTENbHbIX  paboT
npv Bo3seAgeHUM n npodeccumn
3
4
5

3. PaspaboTaiiTe obpa3zoBaTesbHbLIA pecypc C npuMeHeHueM sitoboro kapTorpaunyeckoro ceperca B
paMKax npeameTHon 061acTu «TeXHOMNOrNsS» U COCTaBbTe PEKOMEHAALMM MO ero NCnosib30BaHuIO B
obpa3oBaTenbHOM Mpouecce.

KonuyecTBO NONbLITOK: HE OrpaHU4YeHo

Paspen nporpammel: Co3gaHune npoToTuna u ero gopaboTka C UCNOSb30BaHNEM TEXHOJIOM NN
BUPTYaJZIbHOMN 1 LOMOJSIHEHHOW peasibHOCTHU

dopma: NpakTnyeckas paboTta

OnucaHue, TpeOOBaHUA K BbIMOJIHEHMIO:

MpakTunyeckasa paboTta npeaycmaTpmBaeT pa3paboTky obpa3oBaTesibHbIX PeCypcoB K paboyen
nporpamMmmMe no TeXHOJI0rMN C NCMONb30BaHWEM TEXHOOM NN BUPTYasibHON U AOMOJSIHEHHON
peanbHOCTW. CnywaTenn aHanM3npyoT MPOEKTbl C MPUMEHEHNEM TEXHOJIOTUIA BUPTYaJIbHON 1
OOMOJIHEHHON peasibHOCTU, MOAeNMpPYT cCOBCTBEHHYIO rapHUTYpy Aag VR-ycTponcTsa, co3patoT
npoToTunsl, pa3pabaTeiBaloT o6pa3oBaTesibHble pecypchl K paboyei nporpaMmmMme No TEXHONOMNN C
NCMOJIb30BaHNEM TEeXHO0r NN BUPTYasibHOM U OOMNOJIHEHHOWN pPeasbHOCTU.

Kputepumn oueHunBaHusn:

"3aveT/He3aveT"

MpumMmepbl 3apaHuiA:



HeobxoouMmo npoBecTu aHanms

MPOEKTOB C TMNPUMEHEHMEM TEeXHOJIOrMin BUPTYasIbHON 1
OOMOJSIHEHHON peasibHOCTWN, CMOAeNMPoBaTb COBCTBEHHY rapHUTYpy ANns VR-ycTponcTBa, co3aaThb
npoToTUN B TPEXMEPHOM NaKeTe NPOeKTMPOBaHUS.

KpVITepVII/I oueHunBaHNMA NPaKTU4YeCKOro sagaHma

MakcnmansHoe
Ne n/n Kpntepun oueHku KOJIN4eCTBO
6annos

1 CnpoekTupoBaHa cobCcTBeHHas rapHuUTypa Ans 10
' VR-yCTpoOnCTBa.

PaboTa B TPeXMepHOM nakeTe
5 cneunanMsnpoBaHHbLIX NporpaMMm Ha Bbibop (3ds 20
' Max, Blender 3D, Maya, SketchUp, Rhinoceros,

Autodesk Fusion 360, 3D-mogennpoBaHue).

Co3paH NpoToTuWN, NpoBefeHa ero aopaboTka.
3. 10

NTOrO: 40

1. BepHO N1 yTBEPXAEHME, YTO BUPTYasibHas peasibHOCTb - 3TO MUP, CO34aHHbIA C MOMOLLbIO

TeXHUN4YeCKnx cpencTs, C KOTOPbIM MNOJIb30BaTEJlb BBaI/IMOJJ,eVICTBYET, norpy>Xadacb NOJIHOCTbLIO UK

Harnon0BUHY?

* BepHo
* HeBepHOo

2. BbibepuTe cBOMCTBa BUPTYabHOM peanbHOCTY (VR). BepHbIX OTBETOB: 2

® NHTEPHET-TEXHOJIOrn4A

® [OCTYMNHas ANsa n3yyeHus
* NHTEpaKTMBHas

* 3D-npocTpaHCTBO

3..BcTaBbTe nponyLlieHHbIe C/10Ba.

TexHonorus VR ¢ achheKToOM MOSIHOr0 MOrpy>XeHns codgaeTt nNpaBaonoaobHyo cCUuMynaunto
..................... Mupa C 60NbLION CTENEHbIO AeTanmn3aumnn.




® [NOMOJIHNTESNILHOIO
* BMPTYaJibHOro

* CMeLlaHHoro

* peasibHOro

4. BcTaBbTe nponyLleHHble cnoBa.
TexHonormm VR Ha 6a3€e .....covvvenvvvennnnnns - 370 A3blK VRML, noaobHbin HTML.

* CcnMynaunn

* NHTEepHeTa BeLlen

* MUTaAUUN

®* NHTEPHET-TEXHOJIOr U

5.0npepenu Tnn BupTyasbHOM peanbHocTU (VR).

TpexmepHbIN BUPTYasibHbIM MUP C 3J1IeMeHTaMn CoLnasibHON CeTN, KOTOPbIA HaCcYNTbIBaeT CBbiLle
MUJIIMOHa aKTUBHbIX NOJIb30BaTeNen, He co3faeT BrneYaT/eHne NoJSIHOro Norpy>xeHns B npouecc, Ho
BKJIlOMa@eT COTPYLHUYECTBO C APYIrMMM NOJIb30BaTESAMMU.

* VR ¢ 23(h(heKTOM NOSIHOro NMorpyxeHus
* VR C COBMECTHOW UHPaCTPYKTypon

* VR Ha 6a3e nHTepHeT-TEXHONOr NN

* VR 6e3 norpy>xeHus

6. Onpepenun, o Kakon peanbHocTh (VR (BupTyanbHasa) uam AR (QOnonHUTENbHAsA)) MAeT peyb.

* Cnas Ha AMBaHe B O4KaX TaKOW peasisHOCTU, MOXKHO, HanpuMep, NepeXXnTb OMNbIT NPbXKKa C
napalwoTOM Uan NosieTaTb HA BO3AYLIHOM Liape Hag BbibpaHHON MECTHOCTLIO.

* MpunoxeHne Anatomic NO3BOSINT BaM OTCKAHUPOBATL C MOMOLLbIO MOBUALHOIO TesetoHa
cebst I ceoux Opy3en 1 UcciegoBaTh aHAaTOMUYECKMe NoapobHOCTN YesloBe4Yeckoro Tena,
3T0 NomoraeT 6yayLnM BpavyaM U3yynTb peasibHy Moaenb CKeneTa.

* MobubHblE NPUNOXKEHNS HEKOTOPLIX KOMMAaHUI NO3BOAAIOT MPU MOMOLLM TaKoW peanbHOCTU
06CTaBMTb COBCTBEHHbLIN OOM TOBAapaMu U3 MarasnHa, 4Tobbl onpenesnTbCs C MNOKYNKaMu.

* Takasi peasbHOCTb MNO3BOJISET NOCETUTENAM MNO3HAKOMUTBLCA C MY3eMHbIMU KOJIIEKLUSMU,
Haxo4AWMNMNCA Ha BONbLIOM PAacCTOAHMN OT YeN0BEKA, YBUAETb AABHO YTpavyeHHbIe
NCTOPUYECKUNE U KYNbTYpPOJiornyeckme aptedakTbl, AeTaslbHO PacCMOTPETb
MUKPOCKOMMYeckne npeameThbl, NEPEMECTUTLCA B Stobble NCTopUYECcKme 3noxXu.

KonunyecTBOo NONbITOK: He orpaHun4yeHo

Paspen nporpammebl: Pa3paboTka y4yebHoro kelca

dopma: lNpakTnyeckasa paboTta

OonucaHue, Tpeb6OBaHUA K BbIMOJIHEHUIO:

MpakTunyeckasn paboTta npeaycmaTpmBaeT pa3paboTky y4yebHbIXx KENCOB K pa3aeny paboyen
nporpamMmmbl No TexHonormn. CnywaTtenn NnpoBoAaT aHaan3 paboyen nporpaMmmMbl NpenogaBaemMoro
npepMeTa, onpenensioT MecTa 4S9 y4ebHbIX KENCOB U UX TEMAaTUKY B paMKax NMporpamMmsl,
pa3pabaTbiBatoT y4ebHbIN KENC K pa3aeny paboyern NnporpamMmbl MO TEXHOOMUM B COOTBETCTBUMN C
3a[aHHON CTPYKTYpPON, NPOBOAAT CaMOaHann3 pa3paboTaHHoro y4yebHoro kenca.

Kputepuu oueHuBaHus:

"3a4yeT/He3aveT"

MpuMepbl 3apaHUN:



1. MpoBeaeHne aHann3a paboyel nporpammel NpenogaBaeMoro npeameTa. OnpenesneHne MecTa 4Js
y4ebHbIX KeCOB 1 UX TeM B paMKax MporpaMmsl, obpallasch K TeMaTUYECKOMY MIaHNPOBAHMIO.

2. Pe3ynbTaThl paboTkl NpeacTaBbTe B Tabavue.

Kon-Bo
Pewaemas |Uenm v | dopmupyemble dopMupyemble
Tema |“acos/ MeTanpeAMeTHbIe npeaMeTHble
Ko npobnema | 3agaum Soft
1 Kehe | 5o naruii KoMMeTeHUum (Soft | komneTeHUMK
skills) (Hard skills)

Ob6opynoBaHue

N MaTepunaibl

3. Pa3paboTaiiTe y4yebHbIn Kelc K pa3neny paboyvei nporpamMmbl MO TEXHOJIO-TUW/MHGpOPMaTUKE B

COOTBETCTBUWN C 3aaHHON CTPYKTYPOA.
CTpyKTypa Keuca

Ha3BaHune Kenca

BeBeneHve B TeMy Keica

OnuncaHne Kenca

KaTeropusa kenca (Ha3Ha4eHune, BO3pacT Y4EHUNKOB)

Bonpochl K kency

MecTo B CTpPYyKTYype nporpamMmmel

KonunyecTBo y4yebHbIX 4acoB/3aHATUI, Ha KOTOPbIE paccymTaH Kenc
YyebHo-TeMaTMyYeCKoe NiaHNpoBaHme

O NOo VR WNH

3aHAaTue 1

Lensb:




KoMmneTteHuun:
Y10 penaem:
MpeoMeTHble HaBbIKW:
YHuBepcasibHble HaBbIKU:
3aHsaTHe 2
Lensb:
KoMmneteHuun:
YTo penaem: MpenmeTHble HaBbIKK:
YHuBepcasbHble HaBbIKU:
3aHsATHe ...
Lensb:
KoMmneteHuun:
YTo penaem: MpenomeTHble HaBbIKW:
YHuBepcasnbHble HaBbIKU:

9. MeTopa paboTbl C KENCOM
10. MuHMManbHO HeobXoANMbIN YPOBEHb BXOLAHbIX KOMMETEeHL N
11. Mpepnonaraemble pe3yfbTaTbl 0byvaloLWmMXcs, GopMUpyeMble HaBbIKU

MpooyKThl:
YHuBepcabHble HaBbIKU:
MNpeamMeTHbIE HaBbIKWU:

12. Mpouenypa 1 dopMa BbigBAEeHNA 0bpa3oBaTeNbLHOro pesybTaTa
13. Heobxogumbie maTepuasbl u obopynosaHue

AnnapaTHoe 1 TexHU4Yeckoe obecrneyeHue:
MporpaMMHoe obecnevyeHue:
PacxogHble MaTepuasbl:

14. WNCTOYHUKK



KpuTepun oueHkn paspaboTaHHbIX y4ebHbIX KencoB

MakcumansHoe
Ne n/n Kpntepun oueHku KONIN4eCcTBO
6annos

1 OpurnHasbHOCTb Keuca 3

5 CTunb M ACHOCTb M3M0XKEHUs MaTepuana, 3
Ky/bTypa othopMsieHns

3 CooTBeTCTBME 3aaHHON CTPYKTYype 3
Hanwnyne npobnemHonm cutyaumum,

4 MOTUBaLNSA y4ebHOM N NMo3HaBaTEIbHON 3
0eATeNbHOCTM yYallmxcs

5 OpurnMHanbHOCTb U TBOPYECKU NOAXOA K 3
oTbopy comepxaHusa y4ebHoro Kenca
MeToanyeckasa npopaboTka njaaHa u xoAa

6 3aHATUN B y4ebBHOM Kelce, paunoHasbHbIN 3
BbibOp TexHosorum, NpMEMoB, METOLO0B U
cpencTB obyyeHus

7 WNHTerpaumsa c apyrumm obnactaMm sHaHUIN 3
MpakTuyeckas HanpaBJIEHHOCTb,

8 BO3MOXXHOCTb TPaHCAALNM N 3
ncnonb3oBaHus B paboTe gpyrnx neparoros

NTOro: 24

KosnyecTBO NONBLITOK: HE OrpaHUNYeHo




WToroBsas atrecrauuna
MTorosas aTtTectauns oCyLLEeCcTB/IATCS Mo COBOKYMHOCTWN pe3yibTaToOB BCEX BUAOB KOHTPO,
npenyCcMOTPEHHbIX MPOrpaMMON.

Pasgen 4. OpraHM3auMOHHO-Neaarormyeckme ycsioBus peasvsauum nporpamMmmbl

4.1. OpraHuM3sauMoHHO-MeTOoAU4YecKoe U UHopMauuoOHHOe obecneyeHue NporpamMmbl
HopMaTuBHble BOKYMEHTbI

depepalibHbi 3aKOoH 0T 29 gekabps 2012 r. Ne273-903 «06 obpa3zoBaHun B Poccuinckon degepaunms»
C nameHeHmamm ot 02.07.2021.

Yka3 Mpe3npeHTta Poccuinnckon depepaunmm ot 21 mona 2020 r. Ne 474 «O HauMOHaNbHbIX LENSX U
CTpaTernyecknx 3agadvax passutua Poccnmnckon ®epepaumnm Ha nepuog no 2030 roga».

KoHuenuwua npenofaBaHnsa npegMeTHon obnactu «TexHonorus», yTeep>xaeHHasa 24 nekabps 2018 r.
Ha Kosserum MmHuUcTepcTBa NpocselleHna Poccuiickon depgepaumu.

MNMpumepHas ocHoBHas obpa3osaTesibHas nNporpamma ocHoBHoro obuiero obpasosaHus, ofobpeHHas
peweHnem depepanbHoro y4yebHo-metogmnyeckoro obbeamHeHus no obwemy obpa3oBaHuiO
(npoTokon oT 8 anpensa 2015 r. Ne 1/15 B pepakunm 04.02.2020) - pexxum gocTtyna fgosreestr.ru.

MeToOuyeckue pekoMeHZauuu Mo Co3faHuio MecT AJIs peasin3auiy OCHOBHbIX U OOMOSIHUTENbHbIX
obuieobpasoBaTesibHbIX  MporpaMMm  UMGPOBOro,  eCTeCTBEHHOHAYYHOro, TEXHUYEeCKOro u
rymMaHuTapHoro npodunen B obpa3oBaTesibHbIX OPraHM3auusx, PacroNOXEHHbIX B CENbCKON
MECTHOCTU M MaJiblX Fropodax, U AUCTAHUMOHHbLIX MporpamMm obyyeHus onpenenieHHbIX KaTeropui
obyyatomxcs, B TOM ymcsie Ha 6a3e ceTeBOro B3aMMOLENCTBUS, yTBEPXKAEHHbIe MUHApOCBeLLeHNEM
Poccuum o1 01.03.2019 NeP-23.

MeToaunyeckue pekomeHpauum na cybbekToB Poccminickon Pepepaumm no BOMpOCaM peannsauunu
OCHOBHbIX 1 AOMNOJIHUTENbHbLIX 0bLeobpa3oBaTebHLIX NMPOrpaMM B CETEBON (hopMe, yTBEPXKAEHHbIE
3amecTuTenem MmuHuctpa M.H.Pakosoin MnHnpocseweHuns Poccun 28.06.2019 MP-81/02BH.

JiuTtepaTypa

ABepkoBa M.A. icnonb3oBaHMe Kenc-MeToda Ha YypoKax TexHosnorum B cooTBeTcTBUM € PrOC
000.- MeH3a: MKY «LleHTp KoMnnekcHoro obcnyXmBaHMA M MeTonosiormyeckoro obecnevyeHus
yypexaeHunn obpasoaHunsa», 2016. - 65 c.

BenkTan [Ox. KoHcTpympyem poboToB. [poHbl. PyKOBOACTBO [ONA HayMHawwmx. - M.
NabopaTopusa 3HaHun, 2019. - 226 c.

Bonbwakos A.C., NMunsasckum B.M., TaxTtaeBa P.LU. Kelc-TexHonorum B obBpasoBaTesbHbIX
npoueccax: y4ebHoe nocobume. — CMN6.: UBWNH, 2016. — 158 c.

My6aHos C.I. OcHOBbLI MOogennpoBaHuna B cpege Fusion 360. - M.: MUCuC, 2019. - 82 c.

KopHeeB B.M. Ocob6eHHOCTN KOHCTPYKLUX U 3KCNyaTaumm 6ecnuioTHbIX SieTaTesbHbIX annapaToB
camosieTHoro Tuna. - M.: agatenbckue peweHuns, 2018. - 37 c.

Nebepes, M. B. Ncnonb3oBaHne KeNCcoB W Kenc-metoda B obpa3oBaTesibHOM npouecce: y4vyebHoe
nocobue. - M.: HIMMK, 2017. — 112 c.



Hexopowesa O.H., Cononosa H.K., TymakoBa E.N. CoBpeMeHHble MOgenn peanmsaunm npegmMmeTHOn
obnacTn «TexHoNorus»: permoHaNibHbIN acnekT: MeToaAnyeckme pekomeHgauum. - Tambos: TOUMKPO,
2019.-76 c.

Hexopowesa O.H., Cononosa H.K., TymakoBa E./. OpraHu3auuoOHHO-yrnpaBJieHYeCKue moaenu
CeTeBOro B3aMMOOENCTBMSA B paMKax peanvsaumn npegmeTHon obnactm «TexHonorua» Ha 6ase
OpraHusaunin, MMEKLLNX BbICOKOOCHALLEHHbIE YYEeHMKO-MeCcTa W CcoBpeMeHHoe obopynoBaHue:
MeToAnYeckme pekomeHgauuum. - Tambos: TOUMKPO, 2019. - 75 c.

Hexopowesa O.H., Cononosa H.K., Tymakosa E.N. ®opmnpoBaHne TeXHOJIOMM4YECKON FPaMOTHOCTHU
obyyvaloWwmMxca B YCNOBUAX AeATeNbHOCTM UueHTpa obpa3oBaHusA uUMBPOBOro M rymMaHUTapHOro
npocunen «To4yka pocTa»: MeTogMYeckne pekomeHgaummn. - Tambos: TOUMKPO, 2019. - 118 c.

TpudgoHoBa H.B. MeToamyeckme pekoMeHZauMu MO WCMOJb30BAaHUIO WHXXEHEPHbIX KencoB B
KayecTBe U3MEPUTESIbHOIro MHCTpYMeHTapus. - CM6.: 000 «KonuCepsuc», 2019. - 40 c.

fAueHkoB B.C. TBOM NepBbIN KBaApPOKONTEpP: TeopMsA U npakTuka. - CMN6.: BXB-MNeTepbypr, 2017. - 249
C.

dNeKTpOoHHble oby4alowime MmaTepuabl
UHTepHeT-pecypcChl

®roC HavanbHoro obuiero obpa3oBaHus, OCHOBHOro obuiero obpasoBaHus, cpepHero obuiero
obpa3oBaHusa - https://fgosreestr.ru/.

NHdopMaumnoHHbIM nopTan ceTu LeHTpoB obpa3oBaHus LMEPPOBOro M FyMaHWTapHOro npoduien

«To4Ka pocTa» TamboBckon obnactn, pa3zen «MeToAunyecknx MaTepranoB» -
https://tochkarosta.68edu.ru/,
https://tochkarosta.68edu.ru/%d0%bc%d0%b5%d1%82%d0%be%d0%b4%d0%b8%d1%87%d0%b5%d1%81%dC
%d1%81%d0%be%d0%bf%d1%80%d0%be%d0%b2%d0%be%d0%b6%d0%b4%d0%b5%d0%bd%d0%b8%d0%b

CeTeBas nnolwanka ans yuntenen n poantenen «MNpeobpasoBaHues» - https://www.preobra.ru/index -.

LeHTp oHnanH-komneTeHumn TOWUMKPO, uudposbie obpas3oBaTesibHble pecypcbl, MeToguyeckune
MaTepuanbl, y4ebHO-MeToANYEeCKNE KOMMIEKCbl «CoBepLUEHCTBOBAHME COAEPKXaHUSA N SNPEKTUBHBIX
momenen opraHusauum obpasoBaTesibHOro npouecca no TEeXHOoIornm» -
http://teacher68.ru/course/view.php?id=20#section-0.

LleHTp AOuctaHumoHHoro obpasoBaHua TOWIMKPO, wMaTepuanbl CTa>XMPOBOYHOW MJoWanKku
«PopMUpoBaHNe MeTanpeaMeTHbIX pe3ysibTaToB CpeacTBaMu NpegMeTHOM obnactn «TexHonormns» -
http://68cdo.ru/moodle/course/view.php?id=105.

NHhopMaLMOHHbIN nopTan cetn HeTckunx TexHOMapKoB «KBaHTOpUyM» -
https://www.roskvantorium.ru/, https://cloud.roskvantorium.ru/index.php/s/FzM79VLVqsOzIIQ.

Moptan MexAyHapoOHOro uHXeHepHoro yemnmoHaTa «CASE-IN» ® - MeXAYHapOLHOW CUCTEMbI
COPEBHOBAHMIN MO pEeLeHUID WHXEHEPHbIX KeWCOB QA1 LWKOJIbHUKOB, CTYAEHTOB W MOA0A4bIX
CNeunasncToB TOMJIMBHO-IHEPreTMYECKOro 1 MUHepasibHO-CbipbeBOro KoMmmnekcoB - https://case-
in.ru/, https://case-in.ru/samples/.

MopTan OTKPbITbIX KENC-4EMMNMOHATOB «3BpUKa» - https://eurikacase.ru/.


https://case-in.ru/samples/

MopTan HNY BLUD https://olymp.hse.ru/championship/about
http://www.docme.ru/doc/371452/obrazovatel. nyj-turizm

https://changellenge.com/article/chto-takoe-keysy - BBeneHune B Kelc-MeTOoh: 4TO Takoe Kencbl U
3@a4eM OHU HYXXHbI?

https://dopobr.68edu.ru/archives/14376 - Wcnonb3oBaHMe Kenc-TexHosnorum B obpa3oBaTeslbHOM
npovecce.

http://predprof.olimpiada.ru/, http://predprof.olimpiada.ru/designengineering - MockoBckas
npennpodeccnoHanbHas onMMnuaaa.

CnyTHUKOBbIE CHUMKMU Ha AHpekc.KapTax. Pe>xnum pocTtyna:
https://yandex.ru/company/technologies/satellite/

Google Earth . Pexxum gocTtyna: https://www.google.com/earth/
Bepcumn Google Earth. Pexxum goctyna: https://www.google.com/intl/ru/earth/versions/

«becTt Manc» Pexxum goctyna: https://bestmaps.ru/

KapTa Poccun. Pexxum goctyna: https://satmaps.ru/

CnyTHUMKOBbIE KapTbl. Pexxum gocTyna: http://www.satellite-maps.ru/

MonpobHble oHNamH KapThl Poccun. Pexxum goctyna: https://maps-online.ru/

NabopaTopus MPOTOTUMOB NMPUIoXeHNn Esri. Pexxum pocTtyna:
https://maps.esri.com/portal/WebApps/index.html

Cant Kpy>XKoBOro OBUXeHUsa «OnnMmnunana HTWN», MaTepuasbl ons NnoAroTOBKU
https://nti-contest.ru/materials/#bas, https://nti-contest.ru/materials/#lr, https://nti-

contest.ru/materials/#vr, https://nti-contest.ru/materials/#ar, https://nti-contest.ru/profiles/stud-vr/

4.2. MaTepuasibHO-TEXHUYECKHUe YCJIOBUSA peasiusauum nporpamMmmsl
TexHu4Yeckue cpepncTBa oby4yeHus

YcnosueM MOSHOLUEHHON peann3aumn nporpaMMmbl B AUCTAHLUWOHHOW dopMe fBASEeTCA Hanuyue y
cnywaTens KypcoB MepcoHasibHOro KOMMbloTepa, OCHAWEeHHOro ayAnOKOJSIOHKaMu, MUKPO(OHOM 1
Beb-kaMepon, MMelLWero LMPOKOMNOJIOCHbLIN BbiIXxod B WHTepHeT, C yCTaHOBAEHHOW MporpamMMon
Microsoft Lync n onepaunoHHon cnctemon He Huxe Windows 8.

JNlokanbHo ycTaHoBneHHoe MO: OC Windows 8, Windows 8.1, Windows 10 (32/64 bit) / Linux
Mint, Ubuntu, Fedora / Mac OS X, onepaTuBHasa NnaMsATb He MeHee 512 M6, npoueccop - 1,1 'y, (nan
bbicTpee), cBob6oAHOE NPOCTPAHCTBO Ha Aucke - 200 M6, 6pay3ep Mozilla Firefox (Internet Explorer 8
n Bblwe), Adobe Flash Player, apxusaTtop 7Zip (WinRar).

OHnanH cepBUChl U UHTEpHeT-pecypcbl: LMS Moodle (MHCTannsuma Ha cepBepe MHCTUTYTAa), [OCTyn K
3/IeKTPOHHAs NoYTe NocpeacTBOM web-nHTepdgenca, 4OoCcTyn K cepsucy YouTube;

MporpamMmMHoe obecneyeHume:
MO pnsa 3D-mopenupoBaHusa LEGO Digital Designer;

MO CAINP «Autodesk Fusion 360;


http://www.docme.ru/doc/371452/obrazovatel._nyj-turizm
https://yandex.ru/company/technologies/satellite/
https://bestmaps.ru/
http://www.satellite-maps.ru/
https://maps-online.ru/
https://maps.esri.com/portal/WebApps/index.html
https://nti-contest.ru/materials/#bas
https://nti-contest.ru/materials/#lr
https://nti-contest.ru/materials/#vr
https://nti-contest.ru/materials/#vr
https://nti-contest.ru/materials/#ar
https://nti-contest.ru/profiles/stud-vr/

MO - SteamVR (cka4ynBaeTcsa 6ecnnaTtHoO);

MO - Unity (ckaymBaeTcs 6ecnnaTHO).

CneumanuisnposaHHoe obopynoBaHue:

aKyCTU4yeckas CucTema;

Habopbl poboToTEXHMYECKNE 1 Habopbl Ans cOOpKn KBaAPOKONTEPOB;

rpaguyeckme cTaHUMM (KOMMNbOTEP) A8 NpenofaBaTesnisa 1 NPOeKLNOHHaa annapaTypa;
COBpPEMEHHbIe rpauyeckme CTaHUUn oas caywaTenen;

3D npuHTep;

VR wnewm;

VR-04KWU;

cmapTdoH (Android) n ap.



