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NaHHBIX ycTpoiicTB. OOydwaromuecss Haydarcs rOToBUTH 3D-mozeny Uit nedaTd ¢ MOMOIIBIO

SKCIIOPTa JaHHBIX. JIOMOIHAT MOJEIH II0 JaHHBIM a’3pO(OTOCHEMKHA € MOMOIIBIO PYYHOI'O

MOJeTUpOoBaHus. IIpUMEHST yCTpoMCTBa JUISl IPOTOTUIIMPOBAHMS JII 1€9aTH 3aTaHHA.

I11. YueOHubIii JIaH OCHOBHOI0O 001ero oopa3oBaHus

[Tepuoa 00ydeHHs - CEHTSIOPb-MaH.
Kom4ecTBO Y4eOHBIX HeleIb - 34.

KomuecTBO 4acoOB - 68.

Pe:xuM npoBeaeHUs 3aHATHI: 2 pa3a B HEJICIIO.

dopma
BO Tema 3aHaTUA dopma KOHTPOJIA
3aHATUSA
3HAKOMCTBO. TexHHKa 0€30MacHOCTU. BBOJHOE
becena
sausgTue (MeHss Mup+).
Heo0xoauMOCTb KapThl B COBPEMEHHOM MHDE.
Cdepnl IpUMEHEHUS, IEPCIICKTUBBI becena
HCIIOJIb30BAHUA KapT.
BexTopHbIe TaHHBIE HA KapTax. 3HAKOMCTBO C
BeO-I IC. LlBeT Kak aTpuOyT KapThl. :
5 ecela
3HAKOMCTBO C KapTorpauyeCKuMH OHJIAMH-
CepBHUCAMU.

Cget u 1BeT. Poib 11BeTa Ha Kapre. Kak
becena
3aCTAaBUTH LBET paboTaTh Ha ceOs”

qaCOB

JUTIP

4 JI/TIP

JleMoHCTparus
pELICHUS KeHca

JI/TIP Co3nanue ¥ nyoaukanus COOCTBEHHOU KapThl.

JI/11P CucrteMbl T100aIBHOTO MTO3UIITHOHUPOBAHUS].

[I[ppMeHEeHME CITYTHUKOB JJIsI JleMoHCTpaIUs
[TO3UIMOHUPOBAHUA. pElICHUS Kenca

Hcropus ¢ororpadun. @otorpadus Kak E
ecea
CIIOCO0 M3YyUYEHUS OKPYKAKOIIETr0 MUpA.
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JI/11P

XapakrepucTuky ¢oToarmnaparon. [lorydeHue
KauyeCTBEHHOI0 (POTOCHMUMKA.

Co3manue ceprudeckux nasopam. OCHOBHBIC
noHatusa. Heooxoaumoe 000pyI0BaHUE.
TexHuka cChEMKH C(HEpUUYECKUX ITaHOPaM

pa3JIMYHOM arapaTypoH.

Coznanue ceprueckux nmaHopam. CIINBKa

oJIydeHHBIX (poTorpapuit. Koppekuus u
PETYIIIb MAHOPAM.

DoTtorpamMmMeTpus U €€ BIUMSIHUC HA
COBPEMEHHBIA MUD.

CueHapuy CbeMKHU OOBEKTOB JIJIs

[IOCJICAYIOICTO ITIOCTPOCHHUA UX B TPCXMCPHOM
BHU/IC.

[TpuHIIUII HOCTPOECHUS TPEXMEPHOTO
n300paxeHns Ha KoMnbroTepe. PaboTa B
dhotorpammerpuueckoM [10 - Agisoft
Metashape niu anagoruyHoM. O0paboTKa
OTCHSITOIO Marepuala.

BecnujIOTHUK B reOMH(MOpPMATUKE. Y CTPOUCTBO
1 IPUMEHEHUE APOHA.

Texanueckue ocooennoctu bl IJIA.

[TumorupoBanue blIA.

Ucoap30BaHuEe OESCIINJIOTHUKA U1 CBbEMKHU
MECTHOCTH.

Bo3HHKaOIME IPO0IEMBI IPH co31aHuu 3 D-

mozeiie. CrocoObl pe1aKTUPOBAHU S
TPEXMEPHBIX MOJIECIICH.

TexHOoI0ruu NPOTOTUIIMPOBAHUS. Y CTPOUCTBA
JUIS BOCCO3JaHUSI TPEXMEPHBIX MOJIEJIEH.

Pabota ¢ 3D-nipuHTEpPOM.

duznyecKkye 1 XUMHUYECKUE CBOUCTBA IIJIaCTHUKA
g 3D-nipunTepa. [leyats TpEXMEPHOU
MOJIEJIN IIIKOJIBI.

TecTupoBanue

becena
TectupoBanue

JleMoHCTpanus

pelIeHus Keuca

becena
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Pa6ora B [10 111 pydHOT'0 TPEXMEPHOTO

22 JI/11P ] moaeaupoBanusg — ScetchUP nnn becena
AHAJIOTUYHOM.
JKCIIOPTUPOBAHUE TPEXMEPHBIX (PAHIIOB.
[IpoexTHpOBaHUE COOCTBEHHOM CLICHBI.
[Teuats Moaenu Ha 3D-mpuHTEepe. OPOpMICHHUE
TP 1a 3D-nputirepe. Odop Becea
TPEXMEPHOM BELIECTBCHHON MOJIEIIH.

[Toaroroska 3ammThl IPOCKTA.

.
--
' I[eMOHCTpauHﬂ
26 3amuTa IpOEeKTOB. j
PEIICHUS KEUCOB

JaKIrounTeIbHOE 3aHgaTue. loaBeaeHne NTOroB
paboThl. [11ansl o 10paboTKe.

OCHOBHOII 00pa3oBaTe/JILHON

Onucande KaJpoBBIX YCJIOBHH pean3aluu

POrpaMMbl OCHOBHOI'0 0011€ro 00pa3oBaHus (onHcaHMe KOMIIeTeHIMI HACTABHHKA).

HacraBuuk mporpamMmel «I'eomH(popMaTuka» padOTaeT Ha CTBHIKE CaMbIX aKTyalbHbIX

3HaHUU 0[O HAIIPABJICHUIO TI'€ONPOCTPAaHCTBCHHBIX TEXHOJIOTUHA, a TAKXE TE€HEPHUPYECT HOBBIC

[MOIXOAbl U PEUICHHS, BOILIOIIAA HX B PCATbHBIC HPOCKTEHL HactaBHHK ABJAECTCSA I'PaMOTHBIM

CIIELIMATIMCTOM B 00JIaCTH reOMH(OPMALIHOHHBIX CUCTEM, CJICAUT 32 HOBOCTAMH CBOEHM OTpaciu,

p3ydaeT HOBBIE TexHoJoruu. OO0JalacT HaBbIKAMH IPOEKTHOM JICSATEIBbHOCTH, BHEApAS €€

IPUHIMAIIBI B TPOLIECC O0YUCHUS.

HacTaBHUK B paBHOM CTENEeHH O0JIalacT KaK CUCTCMHOCTBIO MBIIUICHHA, TaK U AyXOM
TBOPYECTBA; MOOMJIEH, yMeeT paboTaTh B KOMaH[E, KPUTHYECKH MBICIHTD, aHATM3UPOBATL H
06001IaTh OIBIT, TEHEPUPOBATh HOBOE, YMEET CTABUTH 3a7a4H ¥ PCIIATh UX, & TAKKC padoTaTh B

yCJIOBHUSAX HEONPEIETEHHOCTH M B paMKax MPOCKTHOH MapaanurMbl. [loMuMO 3TOro, HaCTaBHHUK

00J1aaeT neaarorudecKom Xapu3MoHu.
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IV. Coaep:xanue Kypca

OcHOBHbIE pPa3/ejbl MPOrpaMMBbI Y4E€0HOI0 Kypca

1) BseneHue B OCHOBbI IN€OHH(GOPMAUMOHHLIX CHCTEM H IPOCTPAHCTBCHHBIX

JAHHDbIX.

O6y4arompecss MO3HAKOMATCS ¢ Pa3IMYHbIMH COBPEMEHHBIMU reonH(popMallMOHHBIMHU
crcTeMaMi. Y3HAIOT, B KaKMX OO0JIaCTAX MPUMEHSETCS TeOMH(OpMATHKA, KaKUC 3a1a9id MOXKET

pelarh, a TAaKKe Kak 00ydJaloIuecs MOryT caMH IIPUMEHSTD € B CBOEH IOBCEIHEBHOU JKU3HH.

2)  Ypok padorsl ¢ 'J/TOHACC.

O6yuaromuecs 0a30BO YCBOAT MPHHIUI INO3HIMOHUPOBaHUSA C ITOMOIIBIO [THCC.

V3HAIOT, KaK MOXHO OPraHu30BaTh cOOp CIIyTHHUKOBBIX JaHHBIX, KaK OHM IPEACTABIAIOTCH B

TEKCTOBOM BHJIIE Y KaK MX MOXHO BHU3YyaJIM3UPOBATh.

3) BpbIOOp MPOEKTHOI0 HANPABJICHHS H pacnpeae/IeHHe pOJIEH.

Bri6op mpoekTHOro HamnpasieHus. [loctanoska 3anaqu. Kcecnenosanue IPOOJIEMATUKHU.

[I1anupoBanue mpoekra. PacipenencHue poJieH.

BAC, xakpe 3aJaydl MOXHO pelaTh C HUX IOMOMIBbIO. Y3HAKOT TAKXE OCHOBHOC YCTPOMCTBO

coBpeMeHHbIX bAC.
S)

O6yyaronyecs: y3HatoT, KaK CO3/1aETCs MOJICTHOE 3aJaHUC UL BAC. Kak npou3BOUTCS

OCHOBBI CHEMKH € 0€eCITUJIOTHHKOB.

3aMycK 1 JaJIpHeIas chéMKa ¢ momMoubio bAC. A TaK)Xe Kakue pe3yJbTaTbl MOXKHO MOJIYYUTh U

KaK 3TO ciejaTh (mojiydeHre opTodoToriana U TpEXMEPHOU MOJICJIN ).

6) VYruy0aénHoe u3ydeHHe TEXHOJI0rHil 00padOTKH reoTaHHBIX.

ABTOMATH3UPOBAHHOE MOJEIMPOBAHUE OOBEKTOB MECTHOCTH C TOMOIIBIO Agisoft

PhotoScan.

7)  COop reogaHHBIX.

AspodOoTOCHEMKA, BBITOTHEHUE CHEMKHM MECTHOCTH I10 ITOJCTHOMY 3aIaHHIO.

8) Oo6paboTka U aHAIN3 I'€0JaHHBIX.

Cozmanue 3D-Moaenen.

9) HM3y4yeHHe ycTPOHCTBA /I IPOTOTHITHPOBAHMUSI.

O3HAaKOMJICHHE  C  YCTPOMCTBAaMH  MPOTOTHIIMPOBAHMS,  IPEIOCTABICHHBIMH

obyqaromumes. O0ydaronuecs y3HatoT 0OII1e IPUHIUIIBI pabOThI yCTPOMCTB, a TAKXKE KOT/la OHU

NPUMCHAIOTCA U 9YTO C UX [TIOMOUIIBIO MOXHO IIOJIYUHUTD.

10) IToaroroBKa JaHHBIX AJIsl YCTPOHCTBA NPOTOTHIMHPOBAHMS.
22



[TonroroBka 3D-mopeneil, SKCIOPT JaHHBIX, IOArOTOBKA 3aJaHUH 110 II€YATH.
11) IIporoTHIHpPOBAHHE.
[IppMeHEeHHUE YCTPOUCTB IPOTOTUIIMPOBAHHS (3D-nnpuHTED).

12) ITocTpoenue NpoCTPAHCTBEHHBIX CLEH.

JlormoJIHEHHE MOJejied IO JaHHBIM a’3pO(POTOCHEMKM ¢ IIOMOIIBIO  PYYHOIO

MOJIEJIMPOBAHUS U MOJATOTOBKA K IT€YaTH HAa YCTPOUCTBAX MPOTOTHITHPOBAHUA.

13) IloaroroBKa npe3eHTAIHH.

M3y4yeHue OCHOB B IMOJArOTOBKE Npe3eHTalu. Co3/1aHue NPE3CHTALUN. [loaroroBka K

[IPEICTABJICHUIO PeAIM30BaHHOIO MMPOTOTHIIA.

14) 3amura NpPOEKTOB.

[IpencraBieHue peaIn30BaHHOIO MPOTOTHUIIA.
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V. TemaTuueckoe mJIaHUPOBAHHUE

Ne i/ Pasesel mporpaMmbl yueOHOr0 Kypca Bcero gacos

3HaxkoMcTBO. TexHuka oe3onacHocTu. BBoaHoe 3aHATHE
1 ¥
(«MeHsist MUP»).
Brenenue B reonHpopManmuoHHble TexHo10ruu. Keuc 1:
2
«CoBpeMenHblie KapThbl, 1 Kak onucars 3eminio?».

Heo6Xx0a1mMOCTh KapThl B COBpeMeHHOM Mupe. Chepol

[IPUMEHEHHUS, IEPCIIEKTUBBI UCII0JIb30BAaHUS KapT.

BekTopHble JaHHBIE HA KapTaX. 3HaKkoMcTBO ¢ BeO-1 MC.
2.2. | LIBeT Kak aTpuOyT KapThl. 3SHAKOMCTBO C
KapTorpapuuecKuMu OHJIAiH-CEPBHCAMM.
” Cset ¥ 1BeT. Posb 11BeTa Ha KapTe. Kak 3aCTaBUTH IBET
o paboTaTh Ha ceOs?

Co3nanue U nyoauKanus COOCTBEHHOU KapThl.

Keiic 2: «I'7100abH0e mo3uuoHupoBanue “Hainan cedsn
3
Ha 3€MHOM LIape”».

CucteMsbl IJ100aJIbHOTO MO3UIIHOHAUPOBAHUS.

[IpuMeHeHne CITyTHUKOB JUIA NO3HMIIMOHHPOBAHUS.

doTorpadpuu U NaAHOPaAMBI.

Hcropus ¢pororpaduu. @otorpadus Kak crnocod u3ydcHus

OKPY2KaKOIIEro MUpa.

XapakTepucTuku ¢goroannaparos. lloryyeHue

Ka4yeCTBEHHOTO (JOTOCHUMKA.

Co3nanue cheprueckux nmaHopaMm. OCHOBHBIC TOHSTHSI.
HeoOxoaumoe o0opyoBaHue. | exHuka CbEMKH

cheprHyecKHX IaHOpaM pa3IMYHOM alapaTypou (KaMepsl 2
cMapT(OHOB 0€3 MITAaTUBOB, IU(PPOBLIE (POTOAIIIAPATEI CO

[ITaTUBaMH U T. 11.).
4d Co3nanue cepryeckux nasHopam. CuimBKa MOTYYCHHBIX
4. 4
doTorpaduii. Koppekuus 1 peTyIib maHopam.
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doTorpaMMeTpHs U €€ BIMSHUE Ha COBPEMEHHBIM MUD. 1

CueHapyu CbEMKH O0OBEKTOB IS TTOCICAYOLIETO
2
[TIOCTPOECHUSA UX B TPEXMEPHOM BUIE.

[[prHLMI IOCTPOCHUS TPEXMEPHOT0 H300pAKECHUS Ha

koMmmpiorepe. PaGora B pororpammerpudeckoM 110 — .
Agisoft PhotoScan niau ananorugysom. O6padboTka

OTCHSTOT'0 MaTepuala.

BecruI0OTHUK B reOMH(OpPMATUKE. Y CTPOUCTBO U

2
[IPUMEHEHUE JPOHA.
Texaudeckue ocooennoctu bllJIA.

[ImmoTupoBanue bllJIA.

Vcnoap30BaHUuEe OeCIUJIOTHUKA JJII ChEMKH MECTHOCTH. _

OcHoBbl a3podorochéMku. [Ipumenenne bAC

: (0eCIMIOTHBIX ABUALIHOHHBIX CHCTEM) B
aypodorocrémie (Keiic 3.1: «/L1st 4ero Ha camom jeJie
HY’KeH 0eCIIHJIOTHDIH JieTaTe/JIbHBIH anmnapar?»).

Bo3Hukaromue mpooieMsl pu co31aHuH 3D-MoIeleH.

Crioco0bl peJaKTHPOBAHUS TPEXMEPHBIX MOJCIICH.

TexHOo0ruy IPOTOTUIIMPOBAHUS. Y CTPOMCTBA IJIA
BOCCO3/IaHUs TPEXMEPHBIX Moeneil. Padora ¢ 3D- 2
[IPUHTEPOM.
du3nyeckue 1 XUMHUECKHE CBOMCTBA ITacTUKA I 3D-
5.10. |
npuHTepa. [ledats TpEXMEPHON MOJCTHA IIKOJIBL.
- Keiic 3.2: «/I3veHeHMe cpelbl BOKPYT MKO.TbD. —
Pa6ora B [10 i1 pydHOro TpEXMEPHOTO MOACIMPOBAHUA
6.1. 1
— SketchUp ujin aHaJIOTUYHOM.
DKCIIOPTUPOBAHKE TPEXMEPHBIX (paiiioB. lIpoekTpoBanue
7
COOCTBEHHOM CIIEHBI.
[TeuaTs Mmonenu Ha 3D-nmpunTepe. OPpopMIiICHHE
6.3. 2
TPEXMEPHOU BEIICCTBCHHON MOJCIIH.
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[loaroToBKa 3alIUTEI IPOCKTA.

3amuTa IpPOEKTOB.

3axrounTebHoe 3austue. [loaBenenre HToroB padoThI.

[[mansI 1o 71opaboOTKE.
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