


BBenenue.

JlanHas oOmepa3BHUBaloOIas MporpaMmMa UMeeT TEXHHUECKYI0 HalpaBIeHHOCTh U

BKJIIOYAET B ceOsI TPU HAIIPABJICHUA ACATCIbHOCTH:

- 3D-monenupoBanue;

- BITJIA (GecriunoTHBIE JI€TaTEIbHBIE anapaThl);

- VR (BupTyanapHas peaibHOCTh).

. 3D-moaeaupoBaHMe — JIOBOJIBHO HOBOE, HO OBICTPO pa3BUBAIOIICECS
HarpasieHue. C nmomomnipio nporpamm st 3D-monenupoBanust u 3D-npuHTepa
JUISL YYalllMXCSl CTAaHOBUTCS BO3MOXHBIM pa3pabaTbiBaTh AW3alH MPEIMETOB U
neyatatb UX MOJENH, KOTOPBIE CJIOXKHO WJIM J1a)K€ HEBO3MOXHO MPOU3BECTH C
MOMOII[BI0O MPUBBIYHBIX CTAHKOB Ha YpPOKax TEXHOJOTWHU. B TMpoluioM ydyeHHKH
ObUTM OTpaHUYCHBl B MOJICIUPOBAHWM W TPOMU3BOJICTBE BElIEH, TaK Kak W3
WHCTPYMEHTOB OHHU 00Ja/Jajid TOJIbKO PyKaMU W MPOCTHIMU 00padaThIBAIOIIMMHU
crankamu. Cedyac e ATH OTpaHUYCHHS MPAKTUYECKHU MPEOAOJIECHBI, Oiarojaps
HOBBIM TE€XHOJIOTHSIM.

[TouTn BCE, YTO MOKHO HApUCOBATh HA KOMIIBIOTEPE B Mporpamme mis 3D-
MOJICTUPOBAHUS, MOXET OBITh BOIUIOIMIEHO B JKU3Hb. Y4YalIuecs MOTYT
pa3pabarbiBaTh TPEXMEPHBIE JETaau, IeyaTaTb, TECTUPOBATh U OIICHUBATH HX.
[Ipumenenue 3D-TexHONIOTUN HEU30EKHO BEAET K YBEJIWUYCHUIO JOJIM UHHOBAIUN
B IIKOJBHBIX NpoekTax. [IIKOJbHUKM BOBJIEKAIOTCS B MPOIECC Pa3pabOTKU U
npou3BoJicTBa AeTtaneil. OgHaXKapl HApUCOBAaB CBOK MOJENIb B IPUKIAIHON
nporpamme U HamnedaraB e€ Ha 3D-mpuHTepe, yBHUIIEB pe3yJbTaT KPOMOTIUBOTO
TpyZa, YYEHUKH 3aXOTIT BHOBb BOILUIOTUTH CBOU WJEU B ku3Hb. Kpome Toro, 3D-
TEXHOJIOTUA MOTYT MPUMEHATHCS U MPU OOYUYEHUH — HAMPUMEp, CaMble pa3HbIC
XYJI0)KECTBEHHbIE (POPMBI (CKYJIBNTYPbI, UTPYIIKH, (PUTYpHl U T.1.), MOTYT OBITh
HareyaTtanbl Ha 3D-mpuHTEpe, a UCMOJB30BaTh UX MOXKHO B OOYUYEHMHM KakK Ha
ypOKax UCKYCCTBA, TaK U Ha YPOKax MaTeMAaTUKU U1K OWOJIOTHHU.

II. BIIJIA (OecnwioTHBIE JleTaTeJibHbIe Aammaparbl) — €meé OJHO
aKTyaJIbHOE HampaBiieHHe B cepe COBpPEeMEHHBIX TexHoJjoruil. KBampoxonTepsr
y>K€ I0CTaTOYHO MPOYHO BOIUIM B HAIy KU3Hb, IO3TOMY MX M3yUYEHHE B paMKax
Kpy’Ka BIIOJIHE 3aKOHOMEpHO. Ha 3aHATHSX YYEHUKH MOJydaT BO3MOXKHOCTH
HAy4UThCsl pabOTaTh C UCTOYHUKAMH reorpaduyeckoi MHPOpMALIMK, WU3BJIEKaTh,
WHTEPIIPETUPOBATh M MPeoOpa3oBbIBaTh HWH(POpPMAILMIO, TMPEICTABICHHYIO B
Ta0auIAax M JIUarpaMMax, OTPaKaroI[yl0 CBOMCTBA M XapaKTEPUCTUKU PeabHBIX
MPOIIECCOB M SBJICHUM, pacmudpoBbIBaTh yciaoBHBbIE oOo3HaueHus misa QGIS,
JienaTh Ka4eCTBEHHBIE CHUMKHU C NMPUMEHEHHUEM COBpPEMEHHOW (poToammaparypsl,
MPOCKTUPOBATh  CXEMbl W  BBIOMpAaTh  METOABI  CHbEMKH,  BBITIOJIHATH
a’poPoTOCHEMKY.




II1. VR (BupTya/jibHasi peajibHOCTD)

Jlist paboThl MO BCEM HaNpaBJICHHUSM JaHHOW O0OydYaromed IporpamMmbl
IIKOJIbHUKaM  HEOOXOAMMBI ~MEpPBUYHBIE 3HAHUA U yMEHUs paboOThl C
NEPCOHANILHBIMU  KOMIIBIOTEPAMH, BIIaJIcHUE OCHOBHBIM uHTepdeticom [IK,
MaTemMaThueckue 3HaHus. s 6osee CnoKHBIX MPOEKTOB HEOOXOAUMO BiaJIeHHE
HayaJbHBIMUA F€OMETPUUYECKUMU CBEICHUSIMU.

®opma o0ydeHMsi: WHIUBHUAYyaJIbHO-TPYIINIOBAs, BKJIOYaromiass B ceOs
CIeIyIOUMEe BHUABl JESITENBHOCTU: Oeceqbl, JIEKIUHU, MPAKTUUECKUE 3aHsITHS,
CEMUHaphI, 1a00paToOpHbIe PaObOTHI, KPYTJIble CTOJIbI, MAaCTEP-KIACCHI, BBICTABKU U

JpyToe.

KoHTpOJIbHO-01IeHOYHBIE CPeACTBA

dopmon MOJBEACHUS HUTOTOB peanus3auuu JIOTIOJITHUTEIILHOM
oO1Iepa3BUBAIOLIEH TPOrpaMMBbI SIBJIIETCA 3allUTa TBOPUYECKUX PabOT ydalluxcs B
BHJIC JICTIOBOM UTPHI 10 BELIOPAHHOMY HAINpPaBJICHUIO.

eas mporpamMmmsbl: GopMHUpPOBaHKHE TBOPUYECKOM, PA3HOCTOPOHHE Pa3BUTOM
auyHOoCcTH. [lpmoOmieHne ydammxcss K paboTe ¢ BBICOKOTEXHOJOTUYECKUM
0o00Opy/I0BaHUEM, CO3JJaHUIO0 TPOCKTOB U OOpPETEHHE MMH YMEHUW U HaBBIKOB
CaMOCTOSITCIILHOM, MOCJICOBATEIILHON ACITCILHOCTH.

3amauu nporpamMmsbi:

® [IPUBUTH YUCHUKAM OIPEIEIEHHBIE HABBIKK, YMEHHUS U 3HAHUS;

® O03HAKOMUTBCS U OCBOMTH TUMHYHOE NpukiaaHoe 110 u anmapaTHbie
cpeactBa IIK pns co3manusi yeprekerl W TPEXMEPHBIX MOMAEIEH
(Ha4aNbHBIN YPOBEHB);
O3HAKOMHUTHCSI U1 OCBOMTH TUIM4YHOE npukiagHoe 10 u annmapaTtHbie
cpeactBa IIK mns ynpaBieHus W NpOrpaMMUpPOBaHUS MapuIpyTa
KBaJpoKonTepa (HayalbHBIA YPOBEHb);
O03HAKOMHUTHCSI U OCBOUTH THUNU4HOE mpukianHoe 1O pist paboTel ¢
OYKaMH BUPTYaJbHOU pPEaJbHOCTH;
pa3BUTh  HMHTEJUIEKTyalbHbIE  CIIOCOOHOCTH,  TBOpPYECKOE MU
MPOCTPAHCTBEHHOE MBIIJICHUE;

HUCIIOJIb30BaTh IOJYUYCHHBIC 3HAHWA, YMCHHA W HABBIKKM B IIPOLICCCC

y4€0bI U TalTbHEUIIEH AeSITEIbHOCTH;

Pa3BUTH IMO3HABATCIBHYIO AaKTUBHOCTDH Y I[GTCﬁ " YIAOBJICTBOPUTH HX
IMO3HABATCIIbHBIC MHTCPECEI;




® [IOBBICUTh CEHCOPHYIO  YYBCTBUTEJIBHOCTb, PAa3BUTh  MEJKYIO
MOTOPUKY M CHHXPOHHU3AIUIO PabOThl 00eMX PyK 3a CUET O0yudeHuUs
NUWIOTUPOBAHUIO M a’pOCHEMKH C OCCHHJIOTHBIX JIETATEIbHBIX
anmnaparos;
oOy4uuTh  J€T€d  OCHOBaM  NPOEKTHUPOBaHUSA, COOPKH U
IPOrpaMMHUPOBAHMS OCCITUIIOTHBIX JIETATEIbHBIX allapaTos;
BbIpa0OTaTh HABBIKU MUJIOTHUPOBAHUS OECIUIOTHBIX JIETATEIbHBIX
anmnaparos.

3aHATHS TO MPOrpaMMme JOMOJHUTEIBHOIO O00pa30BaHUS TEXHUYECKOU

HarpaBjaeHHOCcTH « TexHomoruu Oymaymero» OyayT mpoBoAauThCcs Ha 6aze llentpa

oOpasoBanusi 1uppoBoro u rymanurapHoro npoguineit «Touka poctay,
CO3JAHHOIO C LEJBI0 PA3BUTHS U PEaIM3alyyd OCHOBHBIX M JIONOJHUTEIBHBIX
o0mieo0pa3oBaTeibHbIX  MPOrpaMM  LU(GPOBOrO, €CTECTBEHHOHAYYHOIO U
TYMAaHUTApHOTrO mpoduiieid, (GOopMUPOBAHHS COLUMATBHON KYyJIbTYpbl, IPOEKTHOU
NEATEIIbHOCTH, HANPABICHHOM HE TOJBKO HAa PACIIMPEHHE IMO3HABATEIBHBIX
MHTEPECOB IIKOJIBHUKOB, HO U Ha CTUMYJIUPOBAHUE AKTUBHOCTH, UHUIMATUBBI U
HCCJIEI0BATENBCKON JEATEIbHOCTH 00YYaIOIIUXCS.

OO1iee KOIMYECTBO YYEOHBIX YacoB, 3aIUIAHUPOBAHHBIX JJISI OCBOCHMS
nporpaMmsl, coctaisier 102 yaca.




KanengapHo-temaTuyeckoe njiaHUpOBaHUe

Ne

Tema 3auaTus

KoJ-Bo
JacoB

JlaTa
NPOBeICHUs

Pa3nen |. 3D-monenupoBanue

36

1-2

BBoanoe 3anstre. MHCTPYKTaX MO TEXHUKE
0€e30I1aCHOCTH

2

34

3D-monenupoBanne. CoBpeMEHHbIE BO3MOKHOCTH

5-6

3D-monenupoBanue. Marepuaisl sl CO3aHUS
monenel. TexHuUecKue BO3MOYKHOCTH

7-8

3D-mpunTep. TpeThbs TeXHUUECKAs] PEBOIIOIIHS

9

BymakHoe makeTupoBanue. TexHHKa O€30MaCHOCTH.
OcHOBBI paboTHI ¢ MaTEpUATIOM. TEeXHUYECKUE TPUEMBI.

Co3znanune 3D-moznenu u3 6ymaru. Yeptéx. Pa3Béprka

Coznanue 3D-monenu u3 6ymaru. Coopka Moienu

Coznanue 3D-monenu u3 6ymaru. 3aBepiieHue padoThI.
JleMOHCTpaus 1 3a11uTa MoIesei

[TonsaTue TpéxmepHoro o0ObeKTa. THITBI TPEXMEPHBIX
Mojeneit. Bepmmnsl, péopa, rpaHu 00beKTa U UX
BUJIUMOCTD

3HaKOMCTBO ¢ KoMmmnbioTepHOil nporpammoit CURA st
co3nanust 3D-moneneit. nemenTsl HHTEpdEiica.
[IpakTrueckas pabota

[TpeoOpa3oBanue 00HEKTOB: NIEpPEMELICHUE,
MaCHITa6I/Ip0BaHI/IC, IMOBOPOT, PACTAKCHUEC, CO)KATUC U T.A.
[IpakTnueckas padbora

[IpeoOpa3zoBanue TpéxmepHoit moaenu B G-Koz.
[IpakTnueckas padbora

Texnuka 6ezomacHocTH 1pu padote ¢ 3D-npuHTEpPOM.
TexHnueckue XxapakTepUCTUKH

[ToaroroBka 3D-npunTepa k nevyatu. Kannbposka.
[TpoOHnast meuath

Pa3pabotka cobcTBeHHOTO npoekTa B mporpamme CURA

Ileuats 3D-monenen

3aH_[I/ITa IIPOCKTOB

BIUIA (GecnunoTHbIE JeTaTeIbHbIC annapaThl)

BBognas nexkuust o BITJIA. Chepbl npumeneHus

HeoOxonuMocTh KapThl B COBPEMEHHOM MHpE.
3HAKOMCTBO C KapTorpaduuecKuMHu OHJIAH-CEPBUCAMHU
(Google Maps, SIHnexc kapThl)

CucrteMsl TJ100aIbHOTO MMO3UITUOHHUPOBAHMUA.
HpI/IMCHCHI/IC CIIYTHUKOB JI1 TO3UIUOHUPOBAHUA

I'eoundopmanmonnsie TexHonoruu (I'C). Pemaemsbie
3amaun. [Ipuamuner pabotsr GPS u 'NNIOHACC

Tonmorpadudeckas chéMKa: BUJIbI, HA3HAYCHHUE U




0COOECHHOCTH BBITIOJITHEHUS

Ortansl Tonorpadudeckoit créMku. Tonorpaduyeckue

3HaKH1

OcHoBBI 23p0PoTOCHEMKH. OCOOCHHOCTH U OTJIMYHUS OT
00BIYHOM (POTOCHEMKH

dororpammeTpusi U e€ BIUSHUE HA COBPEMEHHBII MU

OcobeHHOCTH ChbEMKH 0OBEKTOB /TS MOCIIEAYIOIIETO
IIOCTPOEHHUS UX B TPEXMEPHOM BH/JIE

[Tpumenenue BITJIA ans aspodoTochéMku

Texnuka 6e3onacHocT npu padore ¢ BITJIA.
3HAKOMCTBO C YCTPOWCTBOM KBaJJPOKOITEPA

OcHOBBI yIpaBiieHUs [10JIETOM.3HAKOMCTBO C
IIpOrpaMMou Jump Juis yrpasieHus: KBaApOKOIITEPOM
Pioner-Mini uepe3 cmaptdon

[lepBrie yuebnbIe monETHI: "B3ET-MIOCAnKA", "yaepKanue

Ha 3aJaHHOM BrIcOTE"

[IepBbie yueOHbIE TONETHI: IepeMeleHus "Brepea-

Hazan'", "BiIeBO-BIIpaBo"

CoBMecTHBIE KOMOMHALIMY NIEPEMELIEHUS IPU
yIIpaBJIEHUH KBaJApOKonTepoM. Pazbop aBapuiiHBIX
CUTYyalHil

59-60

Brimonnenue nonéros. OtpadoTtka snementoB "TouHas
nocajika Ha ynanéunyto Touky", "KopobGouka"

61-62

Brimonnenue nonéros. Otpabotka snemenToB "YenHok",
"O6nét no kpyry"

63-64

Brinonnenue nonéro. OTpaboTKa 371€MEHTOB
"Bocemépka", "3metika”

65-68

OTpa6OTKa HaBBIKOB II0JIETA. KOM6I/IH8.I_II/I$I HN3YUCHHBIX
9JICMCHTOB

69-70

OcHoBbI BugeoTpancisuuu. [Ipumensemoe
000py/IOBaHUE U €T0 HaCTPOHKa

VR (BUpTYya/IbHasl peajibHOCTb)

71-72

BBenenue B TEXHOJIOTHH BUPTYAIIBHOW U JJOTIOJTHEHHOM
peanbHOCTH. TexHuKa 0e30macHOCTH

73-74

3nakoMcTBO ¢ VR-Texnomorusamu. O61acTh mpuMeHEHUSI.
Haznauenue

75-76

[ToaroroBka rpaguyecKux MaTEPHAIIOB JUTSI 3AITUTHI
poeKToB (poto, Buaeo, nuporpaduka). Opopmienue
Ipe3eHTaluu

[TyGnuunas mpe3eHTaus | 3aiiTa MPOeKTOB




TectupoBanue ycrporictBa VR, ycTaHOBKa MPUIIOKEHUH,
aHaJIU3 PUHIUIIOB Pa0OTHI U BBIABICHUE KIIOYEBBIX
XapaKTEPUCTHK

BersiBiieHne npuHIMIOB pabOTHI IJIEMa BUPTYaJIbHOU
peasibHOCTH. [1OMCK, aHATN3 U CTPYKTYpPUPOBAaHUE
uHpopmanuu o apyrux VR-ycTpoiicTBax

BrusiBiienue npo6iiem, ¢ KOTOPBIMH MOKHO CTOJIKHYTBCS
IIpY UCnoJib30BaHuu VR

AHanu3 U OlleHKa CyIECTBYOIMUX npobiem. [Touck
peleHuit

N3yuenune noHsaTuA "mepcrnekTuBa’, OKpyKHOCTH B
NEePCHEeKTUBE, LITPUXOBKH, CBETOTEHH, M1a1aI0LIeH TeHH

M3ydeHne CBETOTEHH ¥ MaalolIeii TSHU Ha IpUuMepe
¢uryp. ITocrpoenue OpICTPOTO 3cKK3a HUTYPHI B
HEepCIIeKTHBE, Tepeaada 00bEMa ¢ MOMOIIBIO KapaHaIa

O0630p IPHUITOKEHUH 1T TPEXMEPHOTO MPOCKTHPOBAHUS.
Bri6op I10

3nakomcTBO ¢ BeIOpaHHbIM [10. UnTepdeiic u 6a3oBbie
byHKIIUN

OcBoenue HaBbIKOB padoThl B [1O my1st TpéxmepHOTro
IIPOEKTUPOBAHHUS

3D-moznenupoBanue pa3padaTeiBa€MOT0 MPOSKTA

cDOTOpea.J'II/ICTI/IIIHB.SI BU3YyaJIn3alud 3D'MOI[€J'II/I

IToaroroBka rpadMuecKux MaTepUaIOB JUISl 3aLIUThI
npoekToB (¢poto, Buaeo, nnporpaduka). Ohopmienne

Mpe3EHTalNU

[Tybnuunas mpe3eHTanus 1 3aiiiuTa MPOeKTOB
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