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BBenenue

Jannas oOuIepa3BUBAIOILIAS oporpaMmMa  HMMEET  TEXHUYECKYIO
HaIPaBJICHHOCTh U BKJIIOYAET B ce0s TPU HANPABIICHUS JI€ATEIbHOCTH:

- 3D-MonenupoBaHue;

- BIIJTA (6ecnunoTHbIe JieTaTeIbHbIE AMapaThl);

- VR (BupTyanbHas peaqibHOCTB).

|. 3D-monenupoBanue — IOBOJHLHO HOBOE, HO OBICTPO pa3BUBAIOIIEECS
HarnpasiieHue. C moMouipto mporpamm st 3D-monenupoBanus u 3D-npuHTEpa 115
yUYalIuXxcsi CTAHOBUTCS BO3MOKHBIM pa3padaTbIBaTh AU3aliH MPEJAMETOB U MeYaTaTh
UX MOJIETH, KOTOpBIE CJIOXHO WJIM Jla)k€ HEBO3MOXHO IMPOU3BECTH C IMOMOIILBIO
MPUBBIYHBIX CTAHKOB HA YpOKax TEXHOJIOTMU. B mpomioM y4deHUKH ObUIH
OTrpaHUYEHbI B MOJICIIMPOBAHUU U MTPOU3BOJACTBE BEIEH, TaK KaK U3 MHCTPYMEHTOB
OHM 00J1aJ]aJIM TOJILKO PYKaMH U MPOCTHIMH 00padaTkiBatouMu crankamu. Ceiyac
K€ OTU OIPAaHUYCHUS TPAKTUYECKHU MTPEOJI0JICHBI, OJ1aro/1apsi HOBBIM TEXHOJIOTHSIM.

[Toutu Bc€, 4YTO MOKHO HapUCOBAaTh HA KOMIIbIOTEpE B IIporpamme st 3D-
MOJICTUPOBAHMSI, MOET OBbITh BOIUIOLIEHO B JKW3Hb. YUalluecs MOTyT
pa3pabaTbiBaTh TPEXMEpPHBIC JI€Tal, Ne4araTtb, TECTUPOBATh U OICHUBATH HX.
[Tpumenenne 3D-TexHonornii HeM36€KHO BEAET K YBEJIIMUYCHUIO J10JIM MHHOBALUM B
IIKOJBHBIX MpoekTax. IIIKoIbHUKM BOBIEKalOTCA B MpOLECC pa3pabOTKU U
npou3BoJcTBa Jeraneil. OIHaXIbl HAPUCOBAaB CBOKO MOJEIb B IPUKIATHOU
nporpaMMe M HamedaraB €€ Ha 3D-mpuHTepe, yBUAEB PE3ysbTaT KPOIOTIHBOIO
TPyZJa, Y4CHUKHN 3aXOTSIT BHOBb BOIUIOTUTH CBOM HJeU B kHM3Hb. Kpome Toro, 3D-
TEXHOJIOTUH MOTYT NPUMEHSTHCS U MpU OOyYEeHUU — HAIPUMEP, CaMble pa3HbIe
XyAOXKECTBEHHbIE (POPMBI (CKYJIBITYpBl, UTPYLIKH, QUTYPBI U T.J.), MOTYT OBITH
HaneyataHbl Ha 3D-mpuHTepe, a KCMOIB30BaTh UX MOXKHO B OOyYEHUHM KakK Ha

ypOKax UCKYCCTBA, TaK U HA yPOKaX MaTeMaTUKU WU OHOJIOTHH.

II. BIIJIA (OecnmiioTHBIE JieTaTeJibHbIE ammaparbl) — €lE OJIHO
aKTyaJIbHOE HampaBlieHHEe B cepe COBPEeMEHHBIX TeXHOJorui. KBampokomreps
yK€ JOCTATOYHO IMPOYHO BOIUIM B HAIIly KW3Hb, IO3TOMY HUX M3y4YEHUE B paMKax
KpY’KKa BIIOJIHE 3aKOHOMEpHO. Ha 3aHATHSIX y4YEeHMKM NOJydaT BO3MOKHOCTH
HAy4UThCS paboTaTh C UCTOYHUKAMH Teorpaduyeckoil MHPOpMaIlNK, U3BIICKATh,
WHTEPIPETUPOBaTh W MpeoOpa3oBbIBaTh WHGOPMAIHMIO, TPEICTABICHHYIO B
TaOJIMIIaX W JUarpaMMmax, OTPaKAIONIIYI0 CBOWCTBA W XapaKTEPUCTHKHU pPeaTbHBIX
MPOIIECCOB M SBJICHHH, pacmupoBeBaTh yciaoBHbIe oOo3HaueHus s QGIS,
JienaTh Ka4eCTBCHHBIE CHUMKH C MPUMEHEHHUEM COBPEMEHHOH (hoToarmapaTyphl,
MIPOEKTUPOBATH CXEMbI U BEIOMPATH METOJIbI ChEMKH, BBIOJIHATH a3POPOTOCHEMKY.

II1. VR (BupTyasibHasi peajbHOCTD)

Jlns paboThl MO BCEM HAIpaBICHUSM JaHHON 0Oywaroliel mporpamMMebl
IIKOJbHUKAM  HEOOXOJMMbl TMEPBUYHBIE 3HAHUA UM yMEHUs palbOThl C




MEPCOHAJBHBIMU  KOMIIBIOTEPaMH, BlaJeHUE OCHOBHbIM uHTepdeiicom [IK,
MaTemaTuueckue 3HaHus. [ Oonee CIOKHBIX IPOEKTOB HEOOXOAUMO BIIaJICHUE
Ha4yaJbHbIMU F€OMETPUUYECKUMU CBEICHUSIMU.

®opma o00y4eHMsl: HHIMBHUYaJIbHO-TPYIIOBas, BKIIOUYamOImas B cels
CIEeNyIOUIMEe BHAbl JEATEIBHOCTH: Oecelbl, JEKUUH, NPAKTUYECKUE 3aHSITHS,
CEMUHapbl, J1abopaTopHbie PabOThl, KPYIJIbIE CTOJbI, MaCTEP-KIACChl, BHICTABKU U

ApyToe.

KOHTpOJIbHO-OHeHO‘IHbIe CpeacrBea

q)OpMOﬁ IIOABCACHU A HUTOT' OB peam3anuu I[OHOJIHPIT@HBHOP'I
O6H.ICp213BHB810H.[CfI MporpaMmel ABJISICTCA 3alllUTAd TBOPYCCKUX pa60T ydamuxcs B
BUAC IICJIOBOfI HI'PBI 11O BBI6paHHOMy HaIIpaBJICHUIO.

Ieas nporpammel: HopMUpPOBaHKUE TBOPUYECKOM, PA3HOCTOPOHHE PA3BUTOM

JJMYHOCTH. HpI/IO6IIIeHI/I€ ydqamuxcia K pa60Te C BBICOKOTCXHOJIIOTHMYCCKUM

000py/I0BaHUEM, CO3JIaHUIO0 TPOCKTOB W OOpeTeHHe MMH YMEHHH M HaBBIKOB
CaMOCTOSITEIbHOM, TOCJIEIOBATEIILHON JIESITEIBHOCTH.

3ama4yu nporpamMmbi:

® [PUBUTH YUCHUKAM OINPE/ICIEHHBIC HABBIKU, YMEHUS U 3HAHMUS;

® O03HAaKOMUTHCS U OCBOUTH TUNHMYHOE NpukiagHoe 11O m anmapaTHbie
cpeactBa IIK mns co3pmaHust 4deprexer W TPEXMEPHBIX MOJIEIEH
(HaYaIbHBIA YPOBEHB);
03HAaKOMUTBHCA U OCBOUTH TUNHUYHOE npukiagHoe [1O u anmapatHbie
cpeacta IIK nns ynpaBieHHss WM NPOrpaMMUPOBAHUS MapuipyTa
KBaJIpOKOITepa (Ha4aJbHbIA YPOBEHB);
03HAKOMUTHCA W OCBOUTH THMHYHOE mpukiannoe [1O0 mis pabotel ¢
OYKaMU BUPTYaJbHON PEaIbHOCTH;
pPa3BUTh  HMHTEIUICKTyaJbHBIE  CIIOCOOHOCTH,  TBOPYECKOE M
IPOCTPAHCTBEHHOE MBIIIICHUE;
UCIIOJIb30BaTh MOJYyYECHHbIC 3HAHMS, YMEHHS U HaBBIKM B Ipollecce
ya€0bI U JanbHEHIIICH NeATeIbHOCTH;
pPa3BUTh MO3HABATEIbHYIO aKTUBHOCTh Yy JI€TEH U yIOBIETBOPUTH UX
MO03HABaTEIbHbIE HHTEPECHI;
MOBBICUTH CEHCOPHYIO YYBCTBUTEIbHOCTD, PA3BUTh MEIKYIO MOTOPUKY
U CHUHXpPOHM3alMI0 paboThl o00eux pyk 3a CYeT O0O0yuyeHus
NUJIOTUPOBAHUIO U a3POCHEMKH C OECHUJIOTHBIX JIETATEIbHBIX
arnmaparos;




oOyuuTh  J€Ted  OCHOBaM  NPOEKTUPOBaHWS, COOpPKH U
IpOrpaMMHUPOBaHUS OECIUIOTHBIX JIETATENbHBIX allllapaToB;
BbIpa0OTaTh HAaBBIKM MUJIOTUPOBAHUS OECHUIIOTHBIX JIETATEIbHBIX
amnmnaparos.

3aHATHS 1O TPOrpaMMe JOMOJHUTEIBHOTO OOpa30BaHMs TEXHUYECKON
HarpaBieHHOCTH «TexHomoruu Oyayumero» OyayT npoBoauThbes Ha 0aze Llentpa
oOpa3oBanus Hu(ppoBOro u rymanutapHoro npoduieit «Touka poctay, co3gaHHOTO
C Uelbl0 pa3BUTUA M  peaju3alldd  OCHOBHBIX U  JOMNOJHUTENIbHBIX
o011eo0pa3oBaTeNbHbIX ~ POrpaMM  IU(GPOBOTO, €CTECTBEHHOHAYYHOTO U

rYMaHUTapHOro mnpoduied, GopMUPOBAHUS COIMAIBHONW KYIbTYphI, MPOEKTHOU

NEeSTENbHOCTH, HANpaBICHHOW HE TOJBKO HAa paCUIMPEHHE I03HABATENIbHBIX
MHTEPECOB HIKOJIBLHUKOB, HO U Ha CTUMYJIMPOBAHUE AKTUBHOCTH, UMHUIIUATUBBI U
UCCIIEZIOBATEIBCKON NEATEIBHOCTH 00YUarOIIUXCS.

OO0miee KOJIMYECTBO Y4YEOHBIX YACOB, 3aAIUIAHUPOBAHHBIX JUIsI OCBOCHUS
nporpammsl, coctaisier 102 yaca.




Ka.ﬂe}mapﬂo-TeMaaneCKoe IJIAHUPOBAHHUE

KoJu-Bo Hara
4acoB NMPOBeIeHUs

No Tema 3auarus

Pa3nexa 1. 3D-monesmpoBanue 36

1-2 BBonHoe 3ansTre. MHCTpYKTaX 110 TEXHUKE 2
6e30macHOCTH

3-4 3D-monenupoBanme. CoBpeMeHHbIE BO3MOKHOCTH

5-6 3D-monenupoBanue. Marepualibl IS CO3/IaHUs
mojenei. TexHndecKkne BO3MOKHOCTH

7-8 3D-npunTep. TpeTbst TeXHIUUECKAs! PEBOIOLNS

9 bymaxnoe makerupoBanue. TexHuka 6€30MacHOCTH.
OcHoBBI paOOTHI ¢ MaTepuaIoM. TeXHUYECKUE TPUEMBI.

Coznanue 3D-monenu u3 Oymaru. Uepréx. Pazséprka

Coznanue 3D-monenu u3 Oymaru. Coopka Mozenu

Coznanue 3D-monenu u3 Oymaru. 3aBepiieHne padoThI.
JleMOHCTpaIys 1 3aIyTa MOIeei

[Tonsitne TpéxmepHoro oobekta. Tunbl TpEXMEPHBIX
Mozeneil. Bepuiunsl, p€opa, rpaHu 00beKTa U UX
BHUJIUMOCTD

3HAKOMCTBO ¢ KoMnbloTepHO# mporpamMmmoit CURA st
coznanus 3D-moxeneit. DnemeHThl nHTEpdEiica.
[IpakTrueckas padota

[IpeoOpazoBanue 0OBEKTOB: MMEpEMEIICHUE,
MaciTabupoBaHue, TOBOPOT, PACTSHKEHUE, CKATHE | T.1I.
[IpakTtuyeckas padora

[IpeoOpazoBanue TpéxmepHoit moaenu B G-KoI.
[IpakTnueckas pabora

Texnuka 6e30macHOCTH Mpu padoTte ¢ 3D-npuHTEpOM.
Texuuueckue xapaKTepUCTHKU

[Toaroroska 3D-npunTepa k neyatu. Kanubposka.
[IpoOHas nevarhb

Pa3pabotka co6ctBenHoro npoekra B mporpamme CURA

Ileuats 3D-Moxmenein

3aIJ_[I/ITa IIPOCKTOB

BITJIA (GecniuioTHBIE JIETaTCIIbHBIC allliapaThl)

Boanas nexuus o BIIJIA. Chepsl npumenenus

Heo0xoaMMocTh KapThl B COBPEMEHHOM MUPE.
3HaKOMCTBO C KapTorpadMuecKHMHU OHJIAIH-CEepBUCAMH
(Google Maps, SAnaexc kapThl)

CucreMsbl I100aJIbLHOTO TMO3UIITMOHHUPOBAHUA.
HpI/IMeHeHI/IC CIIYTHUKOB JIsI MO3UIIUOHUPOBAHUSA

I'eoundopmanmonnsie Texnonoruu (I'MIC). Pemaembie
3agaun. [Ipunuumns! padotel GPS u 'JTOHACC




Tomorpaduyeckas cbéMKa: BUIbI, HA3HAUCHUE
O0COOCHHOCTH BBITIOJIHCHUS

Ortansl Tonorpapudeckoit crémiu. Tonorpaduyeckue

3HaKH

OcHoBbl a3podoTochEMKH. OCOOCHHOCTH U OTIUYHUS OT
0OBIYHON (POTOCHEMKH

doTorpammeTpus U €€ BIMSHUE HA COBPEMEHHBIN MU

Oco6eHHOCTH ChEMKH OOBEKTOB IS TIOCIIEAYIOIIETO
IIOCTPOEHHUS UX B TPEXMEPHOM BUJIE

[Ipumenenne BIIJIA nns a3podoTochEMKU

Texnuka 6e3omacHocTH npu padorte ¢ BITJIA.
3HAKOMCTBO C YCTPOHCTBOM KBaJPOKOTIITEPA

OcHOBBI yIpaBiieHUs TOJIETOM.3HAKOMCTBO C
IIporpaMMon Jump AJis ynpasieHuUs1 KBaApOKOIITEPOM
Pioner-Mini yepe3 cMapThoH

[TepBrie yueOHbIC MONETHI: "B3NET-TIOCAMKA", "ynep:KaHue
Ha 3aJJaHHOH BLIcOTE"

[IepBrie yueOHbIE TOJIETHI: IEpeMeleHus "Brepea-
Ha3zaj'", "BiIeBO-BIPaBO"

CoBMecTHBIE KOMOMHAIIMY TTEPEMELIEHUS TPU
yIpaBJieHUHU KBaJpoKkonTepoM. Pazbop aBapuitHbIX
CUTYallUi

59-60 | Bemoanenue nonéros. OtpadboTka snemeHToB "TouHas
nocajka Ha ynanéauyio Touky", "Kopobouka"

61-62 | Bemmonnenue monéros. OTpaboTka snemeHToB "UemHoK",
"O6a€T Mo kpyry"

63-64 | BeimomHenue monéroB. OTpaboTKa S7IEMEHTOB
"Bocemépka", "3meiika"

65-68 | OrpaboTka HaBBIKOB MoIETa. KOMOUHAIMS M3yUEeHHBIX
AJIEMEHTOB

69-70 | OcHoBbl BuneoTpancisauun. [Ipumensemoe
000pyJIOBaHUE M €ro HACTpOiiKa

VR (BupTya/ibHasl peaibHOCTH)

71-72 BBenenue B TeXHOJIOTUH BUPTYAIbHOU U JIOTIOTHEHHON
peasibHOCTH. TexHHKa 0€30M1aCHOCTH

73-74 | 3nakomctBO ¢ VR-Texnonorusmu. O0nacts MprUMeHEHUS.
Hasznauenne

75-76 | TectupoBanue yctpoiictBa VR, ycTaHOBKa NPUIIOKEHUH,
aHaJN3 IPUHIMIIOB paObOTHI U BHISBIEHUE KITFOYEBBIX
XapaKTePUCTUK

BrlsiBieHne NpUHIKMIOB padoThI IIeMa BUPTYaJIbHOM
peanbHOCTH. IIOKCK, aHAJIN3 U CTPYKTypUPOBaHUE
uHpopmanuu o Apyrux VR-ycTpoiicTBax

BrrsiBienue npoGieM, ¢ KOTOPHIMH MOKHO CTOJKHYTBCS
IIpU UCIOJIb30BaHUU VR




AnHanm3 ¥ oleHKa cymniecTByromux npoouem. [Touck

peLIeHui

N3yuenne nonsaTus "nepcrnexkruBa’, OKpy)KHOCTH B
IIEPCIIEKTUBE, IITPUXOBKHU, CBETOTEHH, N1aJat0Ied TEHU

N3ydeHue CBETOTEHH U MAIAIOIIEN TEHH Ha TPUMEPE
¢uryp. IToctpoenne ObICTPOTO 3CKN3a (HUTYPHI B
MEPCIEKTHBE, Mepeaada 00bEéMa ¢ MOMOIIBIO KapaHama

O0630p MpUIIOKEHUN AJIsl TPEXMEPHOTO MPOEKTUPOBAHUS.
Bri6op I10

3nakomcTBO ¢ BeIOpanHbIM [10. UHTEpdeiic u 6a3oBbie
byHKIUN

OcBoenue HaBbIKOB padoThl B [1O 1t TpéxMepHOTro
MIPOEKTUPOBAHUS

3D-monenmupoBanue pa3padaTbIBAEMOTO MPOEKTa

®dortopeanrcTuyHas Buzyanuzauus 3D-monenu

[ToaroroBka rpadyecKUX MaTEPUAIIOB VIS 3AIUTHI
poekToB (¢poro, Buneo, nuudorpaduka). Odopmienue
IIpe3eHTaluu

[TyOGnuunas npe3eHTamus 1 3auTa MpoeKTOB







