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BBenenue

Jlannast ~ oOmiepa3BuBamIas  NporpaMMa  HMMEET  TEXHHUYECKYIO
HAIPAaBIEHHOCTD U BKIIOYAET B ce€0s TpY HANpPaBICHUS AEATEIHHOCTH:

- 3D-MonenupoBaHnue;

- BITJTA (GecniuioTHBIE JIeTaTeIbHBIC arnapaThl);

- VR (BupTyanpHas peaibHOCTh).

|. 3D-mMoaeMpoBaHue — JOBOJIBHO HOBOE, HO OBICTPO pPa3BUBAIOIIEECS
HampasieHue. C noMonipto nporpamm st 3D-monenupoBanus u 3D-npunHTepa
JUISL YYalllUuXCsl CTAHOBHUTCS BO3MOKHBIM pa3padaTbiBaTh IU3allH MPEAMETOB U
nevyaTtaTh MX MOJENIH, KOTOPBIE CIOKHO WM Jake HEBO3MOXKHO MPOU3BECTU C
MOMOIIbIO MTPUBBIYHBIX CTAHKOB HAa YpOKaxX TEXHOJOTMU. B mpoluioM ydeHUKH
ObLTM OTpaHUYEHbl B MOJCJIMPOBAHUU U TPOU3BOJICTBE BEIEH, TaK Kak W3
WHCTPYMEHTOB OHU 00Ja/Jajid TOJIbKO PyKaMU W MPOCTHIMU 00padaThIBAIOIIMMHU
crankamu. Celdac ke 3TH OTpaHUYCHUS MPAKTHUECKU IMPEOOJICHBI, Omaromaps
HOBBIM TEXHOJIOTHSIM.

[Toutn BCE, YTO MOKHO HAPUCOBATh HA KOMIIbIOTEpE B mporpamme i 3D-
MOJICTTUPOBAHUS, MOXET OBITh BOIUIOMIEHO B JKU3Hb. YUallkecs MOTYT
pa3pabaTheiBaTh TpEXMEpHBIE JETalld, NedyaTaTh, TECTUPOBATh U OLICHUBATh UX.
[Tpumenenue 3D-TexHONMOTHIT HEM30EKHO BEIET K YBETUUCHHUIO JOJIU WHHOBAIUMN
B IIKOJBHBIX TpoekTax. I[IIKONbHUKHM BOBJIEKAIOTCS B MpOIECC pPa3pabOTKU U
npousBojcTBa jaetaned. OpHaXabl HApHCOBaB CBOIO MOJENb B MPUKIAJIHON
nporpaMMe U HameudaTaB e€ Ha 3D-mpuHTEpe, YBHAEB pPE3yNbTaT KPOMOTIUBOTO
TPYZa, YYEHUKH 3aXOTIT BHOBb BOIUIOTUTH CBOU MJEU B ku3Hb. Kpome Toro, 3D-
TEXHOJIOTUA MOTYT MPUMEHSATHCS W MPU OOYYECHUH — HApPUMEp, CaMbIe pa3HbIC
XYyJI0KECTBEHHBIE (POPMBI (CKYIBITYPhI, UTPYIIKH, (PUTYPHI U T.1.), MOTYT OBITH
HareyaTanbl Ha 3D-mpuHTEpe, a MCMOJb30BaTh WX MOXKHO B OOyYEHHWU Kak Ha
ypOKax MCKYCCTBa, TaK U HAa YPOKAaX MaTEMATHUKH HJIA OMOJIOTHH.

II. BIIJIA (OecnwioTHBIE JeTaTeJibHbIe anmmaparbl) — e€meé OJHO
aKTyalbHOE HampaBleHHEe B cdepe COBpeMEHHBIX TexHojoruil. KBampokomTepsl
y’K€ JOCTATOYHO MPOYHO BOILIM B HAIIy JKU3HB, TOITOMY UX U3YYCHHE B paMKax
KpY>KKa BIIOJIHE 3aKOHOMEpHO. Ha 3aHATHSIX Y4YEHUKH TOJy4daT BO3MOXKHOCTH
HAy4UTHCSI paboTaTh C UCTOYHUKAMH reorpaduyeckoil mHGOpMAINH, W3BJICKATh,
WHTEPIPETUPOBATh W MpeoOpa3oBbiBaTh HWHGOPMAIMIO, TPEICTABICHHYIO B

TabNHIax M JuarpamMmax, OTPaKarollyl0 CBOMCTBA M XapaKTEPUCTUKU peaTbHBIX

MPOIIECCOB M SBJICHUM, pacmu@poBbIBaTh yciaoBHBbIe oOo3HaueHus miusa QGIS,
JieJlaTh KaueCTBEHHbIC CHUMKU C TIPUMEHEHUEM COBPEMEHHOU (poToammaparypsl,
MPOCKTUPOBATh  CXEMbl U  BBIOMpPATh  METOABl  ChEMKH,  BBINIOJIHATH
a’poPoTOCHEMKY.

III. VR (BupTyajibHasi peajJibHOCTb)




Jlist paboThl MO BCEM HaNpaBJICHHUSM JAaHHOW O0O0ydYaromed IporpamMmmbl
HIKOJIbHUKaM ~ HEOOXOAMMBbI ~ MEpPBUYHBIE 3HAHUS UM YMEHHUS paboThl C
NEPCOHANILHBIMU  KOMIIBIOTEpaMH, BIaJicHUe OCHOBHBIM uHTepdericom [IK,
MaTeMaThyeckue 3HaHud. s GoJiee CIOKHBIX MPOEKTOB HEOOXOJMMO BIIaJICHUE
HayaJbHBIMUA F€OMETPUYECKUMU CBEICHUSIMU.

®opma oO0ydeHMsI: WHAUBHIYATbHO-TPYIIOBAs, BKIIOYaOmas B cels

cicayromuc BHABI OCATCIIBHOCTHU! 6€CCI[I)I, JICKOUH, TIIPAKTHYCCKHUC 3aHATHUAI,
CCMUHAPLI, J'Ia60paTOpHI>Ie pa6OTLI, KPYIJIBIC CTOJIbI, MACTCP-KJIACChl, BBICTABKH U

JpyToe.

KoHTpo/ibHO-0LIEHOYHBbIE CPeCTBA

dopmon MOJBEACHUS HUTOTOB peanu3auuu JIOTIOJTHUTEIILHOM
oO1Iepa3BUBAIOLIEH MPOrpaMMBbI SIBJIIETCA 3allMTa TBOPUYECKUX PabOT ydalluxcs B
BU/JIE JICTTIOBOM UTPHI IO BEIOPAHHOMY HANPABJICHUIO.

Ieas mporpamMmmsbl: GopMHUpPOBaHKHE TBOPUYECKOM, PAa3HOCTOPOHHE Pa3BUTOM
augHocTH. [lpmoOmieHne ydammxcss K paboTe ¢ BBICOKOTEXHOJOTHYECKUM
o00Opy/I0BaHUEM, CO3JIaHUIO0 TPOCKTOB U OOpPETEHHE HMH YMEHUW U HaBBIKOB
CaMOCTOSITCIILHOM, MOCJICOBATEIILHON ACITCILHOCTH.

3axayu nporpamMmsbi:

® [PUBUTH YUCHUKAM OMPEICIIEHHbIC HABBIKW, YMEHUS U 3HAHUS;

® O3HAaKOMHTBCS M OCBOUTH THUNUYHOE NpukianHoe 110 u anmapaTHbie
cpeactBa IIK pns co3manusi yeprekerl W TPEXMEPHBIX MOMAEIEH
(Ha4aNbHBINA YPOBEHB);
03HAKOMHUTBHCSI U OCBOUTH TUMHMUYHOE mpukiagHoe [1O u anmapatHbie
cpeacrBa IIK g ympaBneHuss U mporpaMMHUpPOBaHHs MapuipyTa
KBaJpoKonTepa (HayalbHBIA YPOBEHb);
03HAKOMHUTHCSI U OCBOUTH THUMUYHOE mpukianHoe 1O mist paboTel ¢
OYKaMHU BUPTYaJIbHOU PEabHOCTH;
pa3BUTh  MHTEJUICKTyaJIbHBIE  CIHOCOOHOCTH,  TBOpYECKOE U
MIPOCTPAHCTBEHHOE MBIIIJIECHUE;
WCIIONB30BaTh MOJYYCHHBbIE 3HAHUS, YMEHHUS U HABBIKK B MpOLIECCEe
y4€0bl U JaTbHEHIIICH eI TeIbHOCTH;
pPa3BUTh MO3HABATEILHYIO aKTUBHOCTB Yy JICTEH U YJIOBJIETBOPUTH UX
M03HABaTEJIbHbIE NUHTEPECHI;
MOBBICUTh  CEHCOPHYK)  YYBCTBUTEIBHOCTb, Pa3BUTh  MEJIKYIO
MOTOPHUKY M CHHXPOHHU3AIMIO pabOThl 00€MX PYK 3a CU€T 00ydeHHs




OWIOTUPOBAHUID U a3POCBEMKH C OECIUIIOTHBIX JIETaTEJIbHBIX
anmnaparos;

oOy4uuTh  JI€T€d  OCHOBaM  NPOEKTHUPOBAaHUSA, COOPKH U
MIPOrpaMMHUPOBaHUs OECIIMIIOTHBIX JIETATEIbHBIX allllapaToB;
BbIpa0OTaTh HaBBIKM NHJIOTUPOBAHMS OECHWIOTHBIX JIETAaTEIbHBIX
anmnaparos.

3aHATHSA  TIO nporpamMme OOIMIOJHUTCIIBHOT'O 06p3.30BaHI/IH TEXHUYECKOM

HarpaBiaeHHOCcTH « TexHomoruu Oymaymero» OyayT mpoBoAuThcs Ha 6aze llentpa

oOpazoBanusi 1uppoBoro u rymanutapHoro mpoduieit «Touka poctay,
CO3/IaHHOTO C LEJBbI0 PAa3BUTUS U peaTU3alliil OCHOBHBIX W JOMOJTHHUTEIHHBIX
001eo0pa3oBaTeNbHBIX  MporpaMM  LU(GPOBOro, €CTECTBEHHOHAYYHOIO U
TYMaHUTapHOTO Npoduiield, GOpMUPOBAHUS COLUATIBHON KYJIBTYpbI, MPOEKTHON
NESTEIbHOCTH, HaNpaBJICHHOW HE TOJBKO Ha paclIMpeHHe I03HaBaTeNIbHBIX
MHTEPECOB IIKOJIBHUKOB, HO M Ha CTUMYJUPOBAHWE AKTUBHOCTU, UHULUATUBHI U
UCCIIEI0BATENLCKOM JAeSITETbHOCTH 00yUYaIOIIMXCSl.

OO0miee KOIMYECTBO YYEOHBIX YACOB, 3aIJJAHUPOBAHHBIX IS OCBOEHUS
nporpaMmsl, coctasisieT 102 gaca.




KanengapHo-temaTuyeckoe njiaHUpOBaHUe

Ne

Tema 3auaTus

KoJ-Bo
JacoB

JlaTa
NPOBeICHUs

Paznea 1. 3D-MonenupoBanue

36

1-2

BBoanoe 3anstre. MHCTPYKTaX MO TEXHUKE
0€e30I1aCHOCTH

2

34

3D-monenupoBanne. CoBpeMEHHbIE BO3MOKHOCTH

5-6

3D-monenupoBanue. Martepuaisl Uit CO3aHUS
monenel. TexHuYecKue BO3MOKHOCTU

7-8

3D-mpuntep. TpeTbs TeXHUUECKAs! PEBOIOLIHS

9

BbymakHoe makeTupoBanue. TexHHKa O€30MaCHOCTH.
OcHOBBI paboTHI ¢ MaTEpUATIOM. TEeXHUYECKUE TPUEMBIL.

Co3znanune 3D-monenu u3 6ymaru. Yeptéx. Pa3sBéprka

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
co3nanus 3D-moneneit. DaemMeHTh HHTEpdeiica.
[IpakTrueckas pabota

[TpeoOpa3oBanue 00HEKTOB: NIEpPEMELICHUE,
MaCHITa6I/Ip0BaHI/I€, IMOBOPOT, PACTAKCHHUEC, C)KATUEC 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 (GecnuioTHBIE JeTaTeIbHBIC annapaThl)

BBoanas nekuus o BIIJIA. Chepsl 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
3HaKU

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 cmapthon

[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",
"O6n€T mo kpyry"

63-64

Brimonaenue nonéros. 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

TectupoBanue ycrporictBa VR, ycTaHOBKa IPUIIOKEHUH,
aHaJIN3 TIPUHITUTIOB PAOOTHI U BBISBIICHUE KITFOUEBBIX
XapaKTEPUCTUK

BrisiBnenue npuHIMIOB paboTh IJIEMa BUPTYaIbHON
peanbHOCTH. [IONCK, aHANIU3 U CTPYKTypUpPOBaHUE
uHpopmanuu o Apyrux VR-ycTpoiicTBax

BrsiBiienue npo6iiem, ¢ KOTOPHIMH MOKHO CTOJIKHYTBCS
IIpY UCnoJib3oBaHuu VR

AHanu3 ¥ oleHKa cyuiecTByomux npodiaem. [louck
peleHuit




N3ydenue noHsaTus "nepcrnekTuBa’, OKpy>KHOCTH B
MIEPCIIEKTUBE, IITPUXOBKHU, CBETOTEHH, NTAJJal0IIeH TEHU

N3ydeHue CBETOTEHU U MAJA0NIEH TEHU HA IPUMEPE
¢duryp. [Toctpoenune 6bICTPOTO IcCKU3a GUTYPHI B
MIEPCIIEKTHUBE, Nepeiaya 00bEMa ¢ TOMOIIbIO KapaH aIia

O030p MPHIIOKEHHI 151 TPEXMEPHOTO MTPOSKTUPOBAHUS.
Bri6op T10

3nakomcTBO ¢ BeIOpaHHbIM [10. UHTepdeiic u 6azoBbie
GbyHKITII

OcBoenue HaBBIKOB paboThl B [1O mist TpéxmepHOTo
MIPOEKTUPOBAHUS

3D-monenupoBanue pa3padaThIBAEMOTO IIPOSKTA

doropeanvcTuyHas Buzyanusauus 3D-monenu

[ToaroroBka rpaduuecKux MaTepUAIOB IS 3alTUTHI
npoekToB (¢poto, Buaeo, nnporpaduka). Obopmienne
IIpEe3eHTaLUU

HYGJ'II/I‘-IHEIH MMPE3CHTAlUs U 3alluTa IIPOCKTOB




