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MMosicHuTEAbHAA 3aNUCKA

JIoTOTHUTE IbHAS 001eoGpasoBarelbHas 00IIepasBHBAIOIAL porpamMma MMeeT TEXHHICCKYIO
nanpasieHHoCTb. [IporpamMma paspaGoTana B COOTBETCTBHH CO CIIeyFOIAMH HOPMATUBHBIMU
JIOKYMEHTaMHU:

- GeepabHBIN 3aKOH Poccuiickoii heneparmu ot 29 nexabps 2012 1. Ne 273-®3 «O06 0oOpa3oBaHUU B
Poccuiickoit @enepanumnn;

- PacniopspKeHHe PaBUTEIbCTBA Poccuiickoii deaepanun oT 28 Hios 2017 r. Ne 1632-p «O6 yTBEpKICHUH
IPOrPaMMBI «{udpoBasi SIKOHOMHUKA Poccuitckoii Deneparuy»;

- Konmernmus pasBuTHs JONIOIHATEIBHOTO oGpasoBanusi feTel, PacopsikeHue TIpasuTenbeTBa PoccuiCKon
denepanuu 0T 4 CeHTIOPS 2014 r. Ne 1726-p;

- TIopsiIOK OpraHuU3al|y ¥ OCYIICCTBICHHA 06pazoBaTebHOM AeATENEHOCTH ITO JIOTIOJTHUTEIEHBIM
06pa3oBaTeIbHBIM IPOrpaMMaM (yTBEpPXK/IEH IPUKA30M MuHHCTEPCTBA MTPOCBEIICHHA P® ot 9 HOSOD
2018 1. Ne 196); '

- MeTouuecKue PEKOMEHIAIMH 110 POEKTHPOBAHUIO JIOTIOTTHATEBHBIX 001IepasBUBAOIIHX IpOrpamMm
(BKJIFOYAsE PA3HOYPOBHEBBIC niporpammer) [1nceMO MuHucTEpCTBa 00pa30BaHKsl H HAYKH Poccuu ot 18
nosiops 2015 roma Ne 09-3242;

- Canllun 2.4.4.3172-14 «CaHUTAPHO-ITHIEMHOJIOTHICCKIE TpeboBaHus K yCTpOMCTBY, COACPIKAHHIO 1
OpraHu3aIuy pexumMa paGoThI 06pa30BaTENBHbIX OpraHu3alyi JOMONHUTEIBHOIO 06pa3oBaHus JETEH»;

- JIOKAJBHBIMA akTaMid MyHHIUIIATBHOTO 610KETHOrO 00Ie00Pa30BaTEIBHON0 YIPEH/ICHHA «CII Ne 14
ropona EBnatopun»
AKTYaJIbHOCTH IIPOrPAMMBL.

CoBpeMeHHOe OBIIECTBO BCE OONIBIIC 3aBUCHT OT TeXHOJIOTHHA ¥ MIMEHHO TI0 3TOMY Bee Goiee
IPUCTATBHOE BHAMAHHE yIEIACTCS TaKoil 06IACTH MHTEIUIEKTA YeJIOBEKa, KaK HHXKCHEPHO® MBIILICHHUE.

I/IH)KCHCPHOG MBILIUIEHHE — 3TO CJI0KHOC 06pa303aHHe, 00BEMHAIONICE B ce0s pa3HbIC THUIIBI MBILIIJICHHUST
JIOTUYECKOE, HpOCTpaHCTBeHHOG. HpaKTqucxoe, Hay4HOC. DCTETUYECKOE, KOMMyHI/IKaTI/IBHOG, TBOPYECKOC

AKTyanbHOCTb BHIOPAHHOTO HANpPaBICHUS UL paGOoTHI 3KITFOYACTCS B TOM, HUTO B COBPEMEHHBIX YCIIOBHS
pa3BUTHS TEXHOJIOTHH TPEXMEPHAS rpaduKa aKTHBHO IIPUMEHSIETCS U co3/1aHus H300paKeHUH Ha
[LIOCKOCTH SKpaHa WM jiucTa GymMary B HayKu 1 POMBIIIEHHOCTH, HAIPUMED B CHCTEMAX ABTOMATH3aIH]
IPOEKTHBIX paboT (CAIIP).

IIporuece co3aHus JOO0H TPEXMePHOH MOJieN 00HEKTa HA3hIBACTCS «3D-mozenmupoBanuey. B
COBpEMEHHOM Mype HaGupaeT 000pOTE! HOMYIAPHOCTE 3D-TeXHOIOT 1, KOTOPBIE BCe GOJIBIIE BHEPIOTC:
B pasTuUHEble ChEepbl e TETBHOCTH YeIOBEKA. 3paunTepHOE BHIMAHHE yaemeTcs 3D-MOAePOBAHHIO.
TO IPOrpecCHBHAs OTPACIb MyIBTHMENA, [103BOJISIOLIAS. OCYLIECTBIATH MPOLECC CO3/AHNA TPEXMEPHBL
Moieiell 00beKTa IIPH MOMOIIHM CIICIHaIbHBIX KOMIIbIOTEpHBIX Tporpamym. [Iporpamma «KOMITAC» -
rpaduuecKuit naKer, [peHA3HAYCHHBIH JU1s JEOOOro CrIeHHalicTa, paBGOTAIOIIEro ¢ IPOCKTHOH rpaduKoii
noxyMenTanyeii. Jlannas BepcHs NporpaMmbl OpHEHTHPOBAHA Ha PadoTy, Kak ¢ IBYMEPHBIMH, TaK u
TpEXMEPHBIME 00BEKTAMH.



Dra rpaduyeckas IporpaMma rnoMoract pa3sBUBATH Y IKOIBHUKOB 06pa3HOe MBIIUICHHE, TBOPHCCKUE
cr0coGHOCTH, JIOTHKY, (anTasuio. Ha sanarusx [IKOJIBHHMKH ydaTcst n300paxaTh CpeCTBaMH
KOMITBIOTEPHO# rpaQuKy mpocTeine reoMeTpHUEcKHe 00pasbl. Y3HAIOT, KaK TpaBHIBHO 0HOPMHUTD
gepTexk, IPOCTABUTh PAa3MEPBI 1 paGoTath C TPEXMEPHOHU rpadukoit. [IppoOpeTaroT 3HaH!A 1 YMEHUS
paboThl Ha COBPEMEHHBIX npodeccuoHaTbHbIX TTK ¥ mporpaMMHBIX CPeICTBaX, BKIIO1as rpapuuecKuit
penaxkTop KOMIIAC-3D. C moMoIIBIO TPEXMEPHOTO rpahuyecKoro Yeprexna u puCyHKa paspabaTbIBaeTCs
BU3YATBHBINA 00BEMHBIH 06pa3 XKenaeMoro 00BEKTa: CO3/ACTCs Kak TOYHAsl KOMHUS KOHKPETHOTO MPeaAMeTa,
TaK u pa3pabaThIBaeTCs HOBBIM, CIIE HE CyImecTBYOmMI 00BEKT. 3D-Mo/IeIupPOBAHUE IIPHMEHSETCS KaK B
TeXHUUECKOH Cpenie, JUIs CO3aHHs MPOMBIIIICHHBIX 06BEKTOB, TAK M IS CO3/IaHUs SCTETHHCCKUX 1
Xy/IOXKECTBEHHO-TPaQUIECKAX 06pa3oB 1 06BeKTOB. I3roTOBICHUE 00BEKTOB MOYKET OCYIIECTBIATHCS €
oMo 3D-puHTEPA.

VHHKATLHOCTD 3D-MOIETMPOBAHHS 3aKIIOIACTCA B MHTErpAIiH PHCOBAHMS, YePUCHH, HOBBIX 3D-
rexHoIoruH. UTO CTAHOBHTCS MOLIHBIM HHCTPYMEHTOM CUHTE3a HOBBIX 3HAHWM, Pa3BUTHS
MeTarmpeIMETHBIX 00pa30BaTe/bHBIX pe3ynbTaToB. O0yyJaromyecs OBJIAZIEBAIOT LEJBIM PAIOM
KOMILTEKCHBIX 3HAHHMI M YMEHHH, HEOOXO/IMMBIX I peau3alui MPOEKTHO! /IeATeIBHOCTH.
dopMuUpyIOTCS POCTPAHCTBECHHOE, AHATATHYECKOE U CHHTETHYECKOE MBIIIIEHHE, FOTOBHOCTR u
CII0COBHOCTD K TBOPYECKOMY MOUCKY M BOILIOIICHUIO cBOMX Myl Ha IPAaKTHKE. 3HAHUS B obsiacTH
MOJIETPOBAHHUS HALIETTHBACT neTei Ha OCO3HAHHEIH BBIOOD npoeccHH, CBSI3AHHOM C TEXHUKOIH,
H300pasuTeIbHbIM HCKYCCTBOM, JM3aHOM: HHIKEHEP-KOHCTPYKTOP, HHKEHEP-TEXHOJIOT, MPOEKTUPOBIIHK,
XYIOXKHHUK, IA3aHHED.

HoBU3HOM B JIAHHOM HANPABJICHUH SBIIACTCS IPUMCHEHHC B 3D-MOIEIUPOBAHIH TEXHOJIOTUU PHCOBAHMU
3D-pyuKoii. B JaHHOM IPONECCe AL CO3AHM 00BEMHBIX H300paKEHHUH HCIIONIB3YCTCA HArpeTHIH
GrOpa3IoraeMplif IVIACTHK. 3aCTHIBIIMC JIMHIH H3 [LTACTHKA MOYKHO PACTIONAraTh B PasIMYHBIX IIOCKOCTAX,
4TO T103BOJISIET PUCOBATH B IIPOCTPAHCTBE U CO3/1ABATH 00'bEMHBIC MOJICITH.

Kpaitse BaxHo. UTo 3amsTHs 3D-MOACTHPOBAHHCM [IO3BOJISIIOT pa3BUBATh HE TOJIBKO TBOPYECKHHI
[OTEHIHA IIKOIGHAKOB, HO ¥ HX COLHANbHO=TIO3UTHBHOC MpiuieHue. TBOPYECKHE MPOSKTHI MO CO3AaHHUIO
APT-06beKTOB: TIOAAPKH, CyBEHUPBI, H3/CIHs Ui pasImHbIX COLMATBHO-3HAUAMBIX MEPOIIPUSTHH.

TIporpamma paspaboTaHa Juisl yIpeKICHH JIOTIOTHATENTFHOTO 00Pa30BAHMS, YTO aKTyaJIbHO, Tak Kax B
JOTIOJTHUTEIIEHOM 00pa3oBaHuK 00pa3OBaTe/IbHAs JeSITENIHOCTD JOJDKHA OBITH HAlpaBlICHa «Ha
COLMATM3ALKIO ¥ a/[aNTaIiIo 00yJatomuXcs K KU3HH B 00OLIeCTBEN.

Hosas Konmenuus pa3BUTHs JOTOJHATEILHOIO 0Gpa30BaHUs HAIIEIUBACT YIPEHKICHA
JIOTIOJIHATELHOrO 00Pa30BaHUs Ha (IPEBPALICHHAC JKU3HEHHOTO IMPOCTPAHCTBA B MOTHBHPYIOIICC
IPOCTPAHCTBOY.



I[LJIAHUPYEMBIE PE3YJIbTATbI

Ileab nporpamMmmal

®opMEpPOBAHUE ¥ PA3BUTHE Y 00YUAIOMUXCA IIPAKTHYECKHX KOMIETCHIHH B o6macty 3D TEXHOIOTHUA.
TToBbIIEHHE TO3HABATEILHON MOTUBALMH U PA3BUTHE JJICMEHTOB MHYKeHEPHOTO MBIIILICHHUs 00y JalomuXcs
B [pOIIECCE IPUOOPETEHNUs 3HAHHH, YMeHHUH ¥ HaBBIKOB 3D-MOJICITUPOBAHUS 1 pa3paboTKy COLUAIBHO-
3HAYUMBIX TBOPYECKHX IPOCKTOB.

3aga4yu MPOrpamMMmal
- Hay"uTh 06YYAIONUXCs CO3/(@BaTh MO/IEIH B POrpamMMax 1o 3D MOJIeTUPOBAHHIO;
- HAy4uTh 00y4alOIIHXCA paboTaTh Ha COBPEMEHHOM 3D o6opyaoBaHuH (IPUHTEP, CKAHED, 3 pyuKn);

- BBIIIOJIHATE H paBpaGaTbIBaTb aBTOPCKHUC TBOPYECKHUC MIPOEKTBI C IIPUMCHCHHCM 3D MmopenupoBaHus U
3alUIIaTh UX Ha Hay‘{HO-HpaKTH‘IeCKI/IX KOH(bepelrIIlI/ISIX',

- mpoopreHTaIHs 00yJaroIIUXCs;
- [10ITOTOBUTH OOYUAIOMIMXCS K BBICTYIUICHHSAM Ha COPCBHOBAHMSX IO 3 D MOJeTHpOBaHHIO.
OcHOBHbBIE 0CO0EHHOCTH MPOrPaMMBbI

TIporpamMma IpeyCMaTpUBacT MOJrOTOBKY oGyuaromuxcst B 0671acTi 3D-MONETHPOBAHUS 1 3D-neuaru.
OGyuenue 3D-MOIETMPOBAHHMIO OTIMPACTCS Ha YKE MMEIONAHCS y 00YJarOmKUXCsl OMBIT IOCTOAHHOTO
IpUMeHeHUs. HHPOPMAHOHHO-KOMIIBIOTCPHBIX TEXHOJIOTUH.

B coep)KaHuu IIPOrpaMMbl 0c000€ MECTO OTBOUTCA [IPAKTHIECKIM 3aHATHSIM, HAIPABJICHHBIM Ha
ocBoerue 3D TeXHONOTUH i 00pabOTKY OT/JETBHBIX TeXHOIOTHICCKHIX PHEMOB 1 MIPaKTHKYMOB,
IIPAKTHYECKHX PAOOT HAIPABJICHHBIX Ha IOJTYICHHC pe3yJbTara, OCMBICTICHHOr0 M HHTEPECHOT0 /UL
oGyuaromerocsi. Pe3ybTaToM peau3aiii Beex 3alat SBIISIIOTCS. TROPUYECKHE TIPOEKTHI — CO3AHHBIC APT
00OBEKTHI, CYBEHHUPBI.

[Iporpamma siBIIS€TCS aBTOPCKOH, pa3pafoTaHa ¥ COCTAaB/ICHA B COOTBETCTBAH € TpeCOBaHUAMH K
JIOTIOJHUATEFHBIM 0011e00pa3oBaTeIbHbIM 0611Iepa3BUBAIOIIUM IIPOrpaMMaM.

B mporpamme JI0CTaTO4HO MOJIHO M3JI0KEH TeopeTHUecKHH yuIeOHbIi MaTEPUAl, IIPH STOM KO BCEM TeMaMm
YeTKO OIpE/IEIeHBI IPAKTHIECKUE 3aHSTHS, KOTOPBIM OTBO/TCA 3HAUUTENIbHAS POJIb, YIUTHIBAs
crienu UKy IpOrpaMMBL. IIporpaMma cocTaBlieHa Tak, 4TOOBI KK/IBIH 00YJAIOIHUHACS HMENl BO3MOXHOCTD
CAMOCTOSITETLHO BHIOpATh HAnb0Iee HHTEPECHDIH 00BEKT ¥ TeMY UL pabOThI,

[Iporpamma npeHa3sHaveHa IJist oGygaromuxcst 11-17 yier, mpOSBIIIONINX HHTEPEC K TEXHAYECKOMY
TBOPYECTBY.

O6beM IporpaMMBbl: 35 TEMAaTHYECKUX Haca. 3 Hux 16 yacoB-Teopust ¥ 19 4acoB-IPaKTHKA.
Cpok ocBoeHust: 1 roj

Pesxum 3ausaTuii: 1 pas B Henemo. [IpoomKUTeIbHOCTE 3aHsATHA — 1 Jac.
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Tema

KonuuecTBo yacoB

Bcero

Teopus

IIpakTnka

1. Komnblorepuas rpaguka

2

Bgenenue. [IpaBuna rexuuxu 6e30macHOCTH
npu padote Ha KoMIbioTepe. OCHOBHBIE
TIOHSITHSI KOMITBIOTEPHOM rpaduxu.

Ha3znauenue rpaduueckoro peapakropa
KOMIIAC -3D. 3amyck nporpammbl. OCHOBHBIE
ANIEMEHTHI PaboYero OKHa MporpaMMeI
KOMITAC-3D. OcuoBusie manenu KOMITAC-
3D/

2. M3yuenue u pabora ¢ yepreskamMu

M3menenue pazmepa uzobpaxenus. Beioop
bopmara yeprexa ¥ OCHOBHOU HAIITHUCH

ITocTpoeHne reoMeTpUIeCcKuX IPUMHUTHBOB.
Komanip1 BBOIa MHOTOYTOJIBHUKA 1
IPSIMOYTOJIBHUKA

W3yuenue cuctemsl KoopiuHat. BemonHenue
pabotsl «JIuHuM yepTexar

Koncrpyuposanue 06bexToB. PenakrupoBanue
YepTexKa.

Ot™mena u noBToOp JAeicTBHi. Beienenue
00BEKTOB. ¥ asieHue 0ObEKTOB

VYceuenne 00bexTOB. BhInonHenue ynpaxHeHui
1o Teme: PenaktupoBanue 0ObEKTOB.
KonypoBanue 00bEKTOB IIPU ITOMOIIY MBIIIH

3. Onepanuu Moae/JIMPOBAHUS

Onepamm «COABUTY, KIIOBOPOTY. Onepaum
«BBIJIaBJINBAHUECY

Onepanus «MacimrabupoBanuey. Oneparus
«CuMMETpHSI»

Omnepanus «Konusy Onepanus
«IIPOCTPAHCTBEHHOT'O MOJECIUPOBAHUSY.

4. Co3panue yepreskei

[ToctpoeHue reoMeTprHIecKuX 00HEKTOB 110
CeTKe.

Bremonnenue ynpaxHeHH# 10 TeMe:
«ITocTpoeHue reoMeTpruUeCKIX 0OBEKTOB I10
CETKE»

BBINOJIHUTE YepTeXk AETATH B TPEX MPOSKIHUIX,
npu oMo cetku Pabora ¢ ackuzamu.

Hcnonb3oBanue pa3zMepoB U OIOP.
dDopMaTUpOBaHKE F€OMETPUH ICKH32

5. IlpoekTHpoBaHue aeraJjei

OCHOBHBIE TOHATHUS CONPSDKEHUH B YepTexnax
neraieit [Toctpoenue conpspkeHuii B ueprexax
neraiei B mporpamme KOMITIAC-3D.

[IpoeKkTHpOBAHUE JETAIH KKPIOKA

[IpoexTupoBaHUE AETAIU (IIOJIBECKAY.
[TpoexTupoBanue 3y0OuaThIX Iepenad, BajloB,

MANTYYIT I MYFTYTAT AAATIYYTYTATYTYITE




6. 3D meuartp 6 3 3
[Ipasuna Texuuku 6e3onmacuocTu mpu padore ¢ | 1 1

3D npunTepom. YcTpoiictBo 3D npunTepa

OcHOBHBIE XapaKTEPUCTUKHU IIPHHTEPA, TpueMbl | 1 1

paboThI

[onxmouenue 3D npunrepa. [Tepas 1 1
Hacrpoiika 3D npunTepa. [Tpakruueckas

pabora. ITporpammuoe o6ecnedenue st 3D

IIeYaTH.

ITpaxtuueckas pabota. [Iporpammuoe 1 1
obecnieuenue s 3D nevaru.

Bunel mnactuxos. [ToaroroBka Moaenu k 1 1

pabore (pacnosoxenue u T.J1.). Turb

noyiepkek  3anonHenus. IlognepxuBaromnue

CTPYKTYPBI

Brimosnnenne npoekToB. [Ipakruyeckas paGora. | 1 1
ITpoGHast mevars.

7. Cozpanue aBTOPCKUX Moje/el 1 ux | 2 2
nevyarTb

IIpaxtiyeckas pabora. Co3gaHue aBTOPCKUX 1 1
MOJIEJIEN M UX II€YaTh

[Ipaxtuueckas pabora. [Ipesentauus asropckux | 1 1
MoJIeNe

8. 3D ckaHupoBaHue 4 2 2
IIpasuna Texuuku 6e3omacHocTy npu pabore ¢ | 1 1

3D ckanepom. Yerpoticrro 3D ckanepa

OcHOBHBIE XapaKTEPHUCTHKH CKaHepa 1 1

Hacrpoiika ckanepa, mpuemsl paboTEL. 1 1
IToxgroroBka moenu.

BrinosnHeHne npoexToB 1 1
9. Pagora ¢ 3D pyukoii 4 3
IIpasuna TexHuku 6ezonacHocTH npu padore ¢ | 1

3D pyuxoii. BelnosHeHUE I0OCKUX PUCYHKOB

Co31anme IOCKUX AJIEMEHTOB JIJIS 1 1
nocreayromei coopku

Cbopxka 3D mozeneii U3 IIOCKHUX DJIEMEHTOB 1 1
O6beMHOE . pUCOBAHUE Mol BriomHeHne 1 1
IIPOEKTOB.

10. KomniekcHbIH NPAKTHKYM 1

Wrorogas arrecramus 1 1
UTOIrO 35 16 19

COAEPKAHUE YYEBHO-TEMATHYECKOI'O II'TAHA

KomnbloTepHast rpadpuka

HucTpykTax 1o TexHuke 6€30macHOCTH Ipu paboTe Ha KOMITBIOTEPE. Y CTPOUCTBO U IMPHHITUI PabOThI
IIEPCOHANIBHOTO KoMIIbIoTepa. UTo Takoe KomipioTepHas rpaduka. Hasnauenue rpadguueckoro
penakropa. 3HakoMcTBO ¢ rporpammoit «kKOMITAC -3D» (uHCTaANSIIUS, H3yYeHHe uHTepdeiica,

OCHOBHBIE IIPHUEMBI pabOTEI).

M3syuyenne u paGorta ¢ yepremxamu.

O630p 3D rpapuky, 0630p pazHOro MPOrpaMMHOro obecreyeHns. 3HaKOMCTBO ¢ mporpaMmort «3D

MAX». PenakrupoBanue Moemnei.




IIpakmuyueckue pabomot:
1. Cospanue mpoOCTBIX FEOMETPHUYECKUX (PUTYP.
2. TpexmepHO€ MOJEIMPOBAHUE MOJIEIIH 10 H300PaKEHHIO.

Ananumuuecxas oesmenvHocme:

- aHaHIHéI/IpOBaTL M300paXKeHH s 15l KOMIIBIOTEPHOTO MOJIETUPOBAHHS,

- QHAJIM3UPOBATH U COIIOCTABIIATH PA3JINYHOE IPOrpaMMHOE 0OecIIeueH e,

IIpakmuueckas OesmenvHocmo:

- OCYIIECTBIISATH B3aUMOJCHCTBHE Pa3HOTO MPOrPaMMHOI0 00eCIeueHHs;

- OIIPEZIEIIATE BO3MOXKHOCTH MOJICITHPOBAHMSI B TOM WJIA HHOM IIPOTrPAMMHOM 00€ECIICUEHUH;
- IPOBOJIMTH ITOMCK BO3MOXKHOCTEH B IIPOTPAMMHOM 00OECIIEUEHHUH.

Onepauml MOJAEeJIHPOBAHUS.

Crioco6e! co3ianust MozieNeli ¢ IPIMEHEHHEM OIlepalii MOJIEIMPOBAHHS, HOPMOOOPA3OBAHHSL..

CriocoGsI perakTHpoBaHus Mojelei. [IpuMenenne crienuanbHBIX Onepanuii IS CO3NaHAs IEMEHTOB
KoHCTpYKIHH. [Ipumenenne 6GubmroTex.

IIpaxmuyueckue pabomeo:

1. Manunynsiuu ¢ o0beKTamu.

2. JlybnupoBanue, pasMHOXKEHHE 00BEKTA.
Ananumuueckas OesmenvHoCmb!

- IPUBOJIUTE NMPHUMEPEI CUTYAIUH, B KOTOPBIX TpeOyeTcsl HCIOJIb30BaHHE ITPOrPaMMHOTO 00eCTICYCHHS
i 3D MomenupoBaHus.

IIpaxmuueckas 0esmenbHOCMb.
- CO3/1aBaTh C MCITOJIb30BaHUEM KOHCTPYKTOPOB (11abionoB) 3D moznenw;

- [IPOABJIATH I/I36I/IpaTeJII>HOCTI) B pa60Te C 6I/I6J'II/IOTCI(aMI/I, HCXOOs U3 MOPAJIBHO-3TUYECKUX
coo6pax<enm71, ITOBUTUBHBIX CONUAJIBHBIX YCTAHOBOK U HHTCPECOB UHANBUAYAJIbHOI'O Pa3BUTHSL.

Co3nanue yeprexei

0630p 3D rpapuku, 0630p mporpaMMHOro 0OecIIeueHH s ISl CO3/IaHUs uepTexna. 3HAKOMCTBO C
riporpammoit «CorelDRAW)Y, 0cHOBEI BeKTOPHOM rpadiKku, KOHBEpTHpOBaHHE (popMaToB,
npaktHyeckoe 3anarue. Coszganue uepTexna B MporpaMMHOM obecriedeHuHt 1o 3D MoiemmpoBaHuio,
KOHBEPTHUPOBaHKE rpadHUecKuX H300paXKeHHH B BEKTOPHYIO Ipaduky.

IIpakmuyeckue pabomoi.
1.PucoBanHBIe KPUBBIE, MHOTOYTOJILHHUKH.
2.Co3panue rpaQuyecKuM IPUMHUATHBOB.

3.Co31aHne mpoCTHIX YepTexeil Ha Oymare.



4. cozaHue AIEKTPOHHOIO YePTEkKa.

Ananumuueckas 0esamenbHOCMb.

- BBISIBJIAITE OOIIHME YEPTHI M OTJIHUUS CIIOCOOOB CO3/IaHHs YePTEXKa;
- aHAJIM3UPOBATH MOJENb [UIsl CO3AaHUs YEPTEeXKa,

IIpakmuueckas OesmenbHOCHb:

- OCYIIECTBJIATH JIEKTPOHHBIN YEPTEIXK 110 CPELCTBOM IIPOrpaMMHOro obecnedenus ujis 3D
MOJICJTHPOBAHUS;

- CO3/1aBaTb OJaHK qepTeiXKa H YCPTCXK B 6yMa)KHOM BapHuaHTeC.
IIpoexTHpOBaHME AeTaJIeH

HS}"‘ICHI/Ie 11a0JIOHOB TSI CO3/IaHUS YEepTEeIXKa B 3 MNPOCKIUAX, CO3IaHUEC pa3pe30B, BEICTABICHUEC
pasMepoB, MPaBUJIBHOEC HAITUCAHUE TECKCTA HA YEPTECIKE.

IIpakmuyeckue pabomuol:

1. TlocTpoeHme conpspKeHUN B 4yepTexax JAeTaleH.
2. IlpoexTupoBaHue ACTAIH.
3. TlpoekTHpoBaHue 3y0uYaThIX Iepesiad, BaJOB, Pa3HBIX BUJOB COCJIUHEHUH.

Ananumuyeckas 0esmenbHoCme.

- IPUBOJMTD IPHMEPBI CHTYALHH, r/ie TpeOyeTes YepTex B 2-X MPOEKIHUsIX, e B 3-X, a e TpebyeTcs
paspes;

- QHAJIM3UPOBATH M COMOCTABJISATE PA3INYHYIO (PYHKIMOHAIBHOCTH Pa3HOrO MPOrPaMMHOIO
o0ecrieyeHusl.

IIpakmuyeckas OessmenbHOCMb!
- CO3/1aBATh Pa3HbIe MPOEKIUH. IS rpadUUecKuX MOJIeIIeH;

- pucoBaTb KpUBBLIC, YMETH CTPOUTH MHOT'OYI'OJIbHHUKH.

3D neyarts.

Yro takoe 3D npunrep. M3ydyenue paznoBugHocreif 3D npuHTEpOB, pa3InyHOro MPOrpaMMHOTO
obecnieuenus. [lonbop cnaticepa st 3D npuHTEpa, BO3MOXKHOCTH IIOCTPOSHHS MOIJICPIKEK, IIPABUIIEHOES
PAaCIIOJIOKEHUE MOJIENIN Ha cTolte. [ledaTs MoJesnel Ha TeIIOM U XOJIOJHOM CTOJIE, B Y€M pasHHUIA.
Cpencrtsa y1s Jyqiie aare3uu miacTiuKa co CTOJIOM.

IIpakmuyeckue pabomuoL:

1. 3D npuHTEp, U3 YETO COCTOUT, IIPHHIUIILI pabOTEI, PACIIONIOKEHUE OCEH.
2. Hactpotika 3DnpunTtepa, kanuOpoBKa cToja, 3arpy3Ka IIacTHKa.
3. 3.M3yueHue mporpaMMHOro o0ecriedeH s IS mevyaty (caicepsr).



4. Bumel macTuka, coctas. Temmeparypsl IIaBiIeHus. XUMAICCKHi COCTaB.

5. TloxroroBka 3D MojenH K Iedaty, pa30ueHHe Ha CIIOH, INIOTHOCTD 3aTIOJTHCHHMS, II€HaTh C
IOIEPIKKAMHU, C IUIOTOM, C KpaeM.

6. IlpoOnas meyarb.

Ananumuueckas 0esmebHOCMb.
- IPUBOJIUTH PpUMEpPBI GOPMATBHBIX U HE(POPMATBHBIX UCIIOJTHUTEJIEH;
- IIPUIyMBIBATh 3a/Ia4¥ 10 YIIPABJICHUIO IIPHHTEPOB € K,
- BBIIEJSITH IPEMEPBI CUTYAIUH, TJIe TpeOyeTcst TeIUIbIH CTOI;
- ONIPeJIENATH BO3MOXKHOCTD MeyaTH 6e3 MoUIepKeK;
- AHAIU3HPOBATH MOJIEIb, JUTS JaNbHeHIIel neyaty i BBIOOp IITACTHKA;
- OIpeJEIATh HeucIpaBHOCTH 3D mpHHTEPa;
- OCYIIECTBIIATH evyaTh Ha 3D npuHTepe;
- CPABHHBATH Pa3JIMYHbIE CIIAMCEePhI IIOCIIE IEYaTH.
IIpaxmuyeckas OesmenbHOCMb!
- xouBepTHpoBaTh Mozelb B STL-dail, 1 B JalbHEHIIEM B GCODE;
- YMeTh 3arpy’ath IUIACTUK, H OCYIIECTBIIATH KaIHOPOBKY CTOJIA;
- IpaBWIBHO pactojarars 3D Moy Ha CTOJIE;
- ocyIIecTBIITH Ievath Ha 3D npunrepe.
Co3nalme aBTOPCKHUX MOIleJ'leﬁ " UX nevYarThb.
CamocTosiTepHas paboTa Ha/l CO3/[aHIeM aBTOPCKUX MOJICJICH, IPOEKTOB C YCPTEHAMH U IEIATRIO.
IIpesenTaiiysi aBTOPCKUX MOJIETICH.
3D ckaHupOBaHME.

Yerpoiictso 3Dckanepa, OCHOBHBIC XapaKTEPUCTHKH, HACTPOHKA, IPUCMBI paGotbt. O6mmas uapopmanus o
[OArOTOBKE MOJIENH K paboTe. [IoAroToBKa MOAEIH JUIsl pa3HbIX TeXHOIOrHH 3D nevatu.

IIpaxmuueckasn paboma..

1. Hacrpoiika 3D ckanepa
2. W3ydenue nporpaMMHOT0 00€CIeUCHUS Ul CKAHUPOBAHUL.
3. BrimosiHeHUE IPOEKTOB.

Ananumuyueckas 0esimeibHoCmb.
- OIIpeACIIATH BO3BMOXKHOCTD CKaHHUPOBAHUS,

- aHAJIM3UpPOBATH MOACIIb, LI NaJbHENIIero CKaHupoOBaHHUs,



- ompezeNATh HeucnpaBHocTH 3D ckaHepa;
- OCYIIECTBIIATH CKaHUpoBaHue Ha 3D ckanepe.
IIpakmuueckas 0esmenbHOCb.

- BBITIOJIHEHHE TTPOEKTOB.

Pa6ora ¢ 3D pyuxoi

Uucrpykmus o padote ¢ 3D pyukoii. OCHOBHbIE ITPHEMBL 1 CIIOCOOBL.
Co3/1aHHe TIOCKUX DIEMEHTOB ULl oceTyiomed COOpKH.

C6opka 3D Mozenelt U3 IIOCKUX 3JIEMCHTOB.

O6GBEMHOE PHCOBAHUE MOJIEIEH

BrInoIHEHHE TPOEKTOB.
KoMmiuieKCHbIN NPAKTHKYM

PernieHue TeCTOB W HAIIUCAHKUE ITPOrPAMM.

YCJIOBUS PEAJIN3ALIAN ITPOT'PAMMBI
MaTtepHaibHO-TeXHHYECKOe obecneueHue

Jlns ycHemHo# peain3aliy MpOrpamMMBbl AMEIOTCS: TIOMEIICHUS, YIOBJICTBOPSIOMIHC
TpeGoBaHUsAM K 00pa3oBaTeIbHOMY HPOLECCY B YUPEKICHUSIX JIOTIOTHUTEIHHOTO obpazoBaHusl,
KOMITbIOTEPBI, 3D TPUHTEPEI, VHTepHeT, WUHTEPAKTUBHAs JIOCKaA, IPOCKTOP, 3D ckaHep,
xoMIUIeKkTyompe st 3D npuHTEpOB, PaCcXOAHBIC Marepuaibl (IUIACTHK PA3HBIX BHIOB H
pa3Horo 1BETA, JBYXCTOPOHHHI CKOTY, KJIeH U 3D neuarn).

Kangposoe odecnieuenue
JIOTIOIHUTENBHYIO 00pa3oBaTENbHYIO IporpamMMmy peau3yioT neJarory
JIOTIOJTHUTENEHOT0 00pa3oBaHUs ¢ KIaCCHICCKUM 0Gpa3oBaHueM, YIHTEb HHOPMATHKY.

Hnpopmanuonnoe obecnedenne

http://today.ru — SHIHAKIONEIHsL 3D neyatu

http://3drazer.com - [Toptan CG. boybIne apXUBbI Mojiesieit 1 TekeTyp Ui 3ds max
http://3domen.com - Caiit o 3D-rpaduxe Cepres 1 Mapunbl BoHzapeHKo/BUpTyabHAs IIKOIA
o 3ds max/0ecIuiaTHBIE BUIICOYPOKH

http://www.render.ru - CaifT mOCBSIIEHHBIA 3D-rpaduxe

http://3DTutorials.ru - TTopran NOCBAIEHHBIH U3y 4CHAIO 3D Studio Max
http://3dmir.ru - Best koMIbIoTepHAS rpauka — 3dsmax, photoshop, CorelDraw
http://3dcenter.ru - Tanepen/y poku

http://www.3dstudy.ru

http://www.3dcenter.ru

http://video.yandex.ru - ypoKd B IIporpaMmmax Autodesk 123D design, 3D MAX
www.youtube.com - ypoku B riporpammax Autodesk 123D design, 3D MAX
hitp://online-torrent.ru/Table/3D-modelirovanie

http://www.blender.org — obuIManbHbIA aIPEC IPOrPaMMBbI onenzep
http://autodeskrobotics.ru/123d

http://www.123dapp.com

http://www.varson.ru/geometr_9.html

METOINYECKHUE MATEPUAJIbI



Merouyeckast OCHOBA JUIsl pa3pabOTKU MPOrpaMMBbL:

laiicuna C.B., Kussesa W.B. Meroguyeckue peKkOMEHIAMH JUIS II€aroros
JOTIOJIHUTENIBHOTO  00pa3oBaHusT 10 H3Y4YeHHUIO poOoToTexHukHw, 3D MonenupoBaHus,
IPOTOTUIIUPOBAHUS (HA OCHOBE OIBITa 00pa30BATEIBHBIX YUPEKICHUH IOMOIHUTEIEHOTO
obpaszoBanus Cankr-IlerepOypra)

I'epacumoB A. Camoyuurtens KOMITAC-3D V12, 2011 r.B. 464 ctp.

Bonpmakos B.I1., boukoB A.JIL., JIstuek FO.T. TBepmoTenbHOE MOIETUPOBAHKE AeTANICH B
CAD - cucremax: AutoCAD, KOMITAC-3D, SolidWorks, Inventor, Creo. 2014 r.s. 304 ctp.

Bonpmaxos B.I1. Co3nanue TpexMepHBIX MOJENEH U KOHCTPYKTOPCKOH JOKYMEHTAIIMH B
cucteme KOMITAC-3D, 2010 r.B., 496 ctp.
http://today.ru — sumIoneaus 3D nevaTu

http://3drazer.com - [Topran CG. Bonbinre apxuBbl MoJieliei i TekeTyp 1t 3ds max
http://3domen.com - Caiit no 3D-rpapuke Ceprest 1 Mapunsl BornnapeHKo/BUpTyaibHas IKOJIA
1o 3ds max/0ecIuiaTHble BUACOYPOKU

http://www.render.ru - Caiit nmocssimennsiii 3D-rpaduke

http://3DTutorials.ru - [Topran nocesimenubii uzyyenuto 3D Studio Max
http://3dmir.ru - Best komnbroTepras rpaduka — 3dsmax, photoshop, CorelDraw
http://3dcenter.ru - I"anepen/Y poku

http://www.3dstudy.ru

http://www.3dcenter.ru

http://video.yandex.ru - ypoxu B nporpammax Autodesk 123D design, 3D MAX
www.youtube.com - ypoku B mporpammax Autodesk 123D design, 3D MAX
http://online-torrent.ru/Table/3D-modelirovanie

http://www.blender.org — odurmanbHbIil azpec mporpaMmbl OJIeHIEP
http://autodeskrobotics.ru/123d

http://www.123dapp.com

http://www.varson.ru/geometr_9.html

MeToanuyeckue peKoMeHAALHH
N0 BLINOJHEHHIO CAMOCTOSATEbHBIX (IPAKTHYECKHUX) padoT

Y4eOHO-MEeTOANYECKOE Tocodue ISt
oOyuaromuxcsihpparMeHT

[TosicauTenpHas 3anucka

Meroguyeckue peKOMEHJAIMM I10 BBITOJHEHHIO CaMOCTOSITENIbHOM (IIpakTHYeCcKOit)
paboThl 00yJaIOUUXCs IPH U3YUYCHHUH JOTOJHUTENILHOM 00Iepa3BuBaromieil mporpaMmel ««3D
MOJIECTTHPOBAHUE)

Llesnp METOAMUECKUX PEeKOMEHJAlMi: oKa3aHUe MOMOINU 00y4arOIIMMCS B BBITOJHEHUU
CaMOCTOSITEIFHOM (IIpaKTUYeCKoii) paboThI.

Hacrosiimue Meroauveckne peKOMEHIAMU CcoJepXKaT pabOThl, KOTOpBIE IO3BOJIST
00ydaromumMcst CaMOCTOSTENIEHO OBJIAJETh (DyHIAMEHTAIBHBIMH 3HAHUSAMH YMEHUSMU U
HaBBIKAMH JIEATEJIBHOCTH, ONBITOM TBOPYECKOH M IMPOEKTHOM JEATEeNIbHOCTH, U HaIpaBJIeHbl Ha
(GopmupoBaHHE CIENYIOMHUX KOMIIETCHI[HIA:

Opranu3oBbIBaTE COOCTBEHHYIO AESATEIBHOCTD, BEIOUPATH TUIIOBBIE METOJABI U CIIOCOOEI
BBINOJIHEHHA y4eOHBIX 3a/ja4, OLCHUBATh UX 3P (PEKTUBHOCTE U Ka4eCTBO.

[IpuHMMaTh pelieHus B CTAHAAPTHBIX M HECTAHAAPTHBIX CHUTYAIMsIX M HECTH 3a HUX
OTBETCTBEHHOCTb.



OCyIECTBIIATE MOMCK U UCIIOJIb30BaHke HHOpMAIuK, He0OX0 MO 1st 9 EKTUBHOTOBBIIIOTHEHHUS
y4eOHBIX 33/1a4 JITUHOCTHOTO Pa3BHTHL.
Wcnonb3oBath  MH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIE ~ TE€XHOJOTMM B y4eOHOMH
JesTeIbHOCTH.
Co3/1aBaTh M YNpPaBISATh Ha MEPCOHANBHOM KOMIBIOTEPE B IPOrpaMMHOM 00eCreueHuu
it 3D momenupoBanus u 3D neuaTtu
Cosznasath 1 00pabaThIBaTh HU(PPOBBIE H300PAKEHUS U 00BEMHBIE OOBEKTEIL.
O6ecneyrBaTh MEPHI IO TeXHUKe OezonacHocTy mpu 3D mevar.
B pesyibTare BBIIOJHEHHS CAMOCTOSITENBHBIX (IMPAKTHYECKOH) paboT —ydammecs
JOJKHBI PACIIUPUTH CBOU 3HAHHUS 110 OCHOBHBIM pa3/iejiaM IPOrpaMMBlL.
Onucanue KaxaoM caMOCTOSATENBHON (TpakTUUeCKOH) paboThl COAEPXKUT TEMY, LENIH
paGoTHI, 3aJaHMs, TOPSIOK BBHIIOJHEHHS pabOThl, (OPMBI KOHTPOJsA, TpeOoBaHHA K
BBIIOJHEHMIO U O(OPMIICHHIO 3a1aHuil. JIJis MOJydeHus TOMOIHUTEIBHOM, Gosee moapoOHOwH
MHMOPMAIIHH 110 U3YYAEMBIM BOIIPOCAM, IIPHBEICHO Y4eOHO-METOAMYECKOe B HHPOPMALIOHHOE
obecrnieueHue.

MeToanyecKne peKOMEHIAMH 10 BHINOJHEHUIO PA3THYHBIX BHI0B CAMOCTOATEILHOM
(mpakTHYecKoii) paboThI
Merouyeckie peKOMEH/IAIMHI 110 COCTABICHUIO KOHCIIEKTa
1. BHHMATEIBHO IMPOYUTAUTE TEKCT. Y TOUHUTE B CIIPABOYHOM JIMTEPATYpPE HEMOHATHBIC CJIOBA.
[Tpu 3amucu He 3a0y/JbTe BHIHECTH CIPABOYHbIC JAHHBIE HA I10JI KOHCIIEKTa,
2. Beyienure riiaBHOE, COCTABLTE IJIAH;
Kpatko chopMynupyiiTe OCHOBHbIE IOJIOXKEHUS TEKCTa, OTMETHTE apryMEHTALIMIO aBTOPa;
4, 3akoHCIEKTHpYITE MaTepHall, YeTKO cieys MyHKTaM 1iaHa. [Ipy KOHCIEeKTHPOBAaHHH
cTapaiTech BHIPA3UTh MBICIIH CBOMMHE CJIOBAMH. 3aIIMCH CIEAYET BECTH YETKO, SICHO.
5. TI'pamoTHO 3amuchbiBaiiTe ruTathl. L{UTHPYsl, yUUTHIBAHTE TAKOHUYHOCTD, 3HAYUMOCTE
MBICITH.
B Tekcre KOHCIIEKTA >XEJATEJIbHO IPUBOAUTH HE TOJIBKO TE3MCHBIE IOJIOXKEHHS, HO M HX
noKazatenseTBa. [Ipi 0OPMIICHHH KOHCIIEKTa HEOOXOMMMO CTPEMHTBCS K €MKOCTH KaXKOTo
npeuIoKeHus. MBICM aBTOpa KHUTH CJIeAyeT U3jarath KpaTko, 3a00TACh O CTUIE |
BBIPA3UTENHHOCTH HAIMCAHHOTO. YKCIIO JOMOIHUTEIBHBIX 2JIEMEHTOB KOHCIIEKTA JOJDKHO OBITh
JOTHYECKH  OOOCHOBAHHBIM,  3aHCH  JOJDKHBI  pAcHpeleNaTbess B ONpPENeNICHHOM
OCIIEIOBATEIbHOCTH, OTBEYAIOIIEN JIOTHYECKOM CTPYKType Ipou3BeneHus. [ yTOYHEHHUs |
JOTIOJTHEHUST HEOOXOUMO OCTABIIATh ITOJIS.

o

MeToau4yecKue PeKOMEeHJAMH [0 COCTABJIEHHUIO NP e3eHTANMI
[IpesenTanus (OT AHMIMHCKOrO CJIOBa - IPEICTABIECHHE) — 9T0 HAOOp IBETHBIX KapTHHOK-
cnaifloB Ha ONpENENEeHHYIO TeMy, KOTOpbli xpanutcst B (aifiie cremmanpHoro ¢opmara ¢
pacrmupenrem PPT. Tepmun «ipesenTanus» (HHOTZA TOBOPST «Chaii-(QuibM») CBS3BIBAIOT,
npexae BCEro, ¢ HMHOOPMALKOHHBIMH M PEKIAMHBIMH (QYHKIUSAMH KapTHHOK, KOTOpBIE
PacCYMTaHBI HA ONPEIENICHHYIO KaTerOpHIO 3puTeNeii (onbp3oparenei).
[1pu CO3JaHUY ITPE3CHTALUY CIIEAYET IPHIEPKUBATHCH:

1. OCHOBHBIX peKOMeHJALUH 110 qU3aiHy IIpe3eHTalluH,

2. Tlpaswmi mpudToBoro oGopMiIeHus;

3. OCHOBHBI PABHJI KOMIIBIOTEPHOT0 Habopa TEKCTA.
[IpaBuiia opopmiIeHUS TPE3EHTALMN:
[Ipasuno Ne 1: OGparTure BHHMaHHE HA KayeCcTBO KapTWHOK. KapTuHKH JIOJDKHBI  OBITH
KPYIHBIMH, YeTKUMH. He mblTaiiTech pacTSruBaTh MEJKHE KApPTUHKH 4epe3 BECh Claii: 9TO
TPUBEJIET K €€ MUKCEN3aliy U 3HAYMTENbHOMY yXy/IleHnio kauecTsa. Ha onmoM craiine — He
Gonee Tpex KapTHHOK, YToOBI HE pacceMBaTh BHUMAHHE U He meperpyxarh 3penue. Kaprurka
JIOJDKHA HECTH CMBICJIOBYIO HArpy3Ky, a He IPOCTO 3aHUMATh MECTO Ha Cllai/ie.
[IpaBuno Ne 2. He meperpyskaiite mpe3eHTalMI0 TeKCTOM. MaKkCHMalbHO CXKaTble TE3HCHI, HE



OoJiee Tpex Ha OTHOM ciaiiye. TekcT He JOKeH MOBTOPSATH TO, YTO TOBOPST, BO3MOXKHO, JIUIID
KpaTKoe U3JIOKEHHE CYTH CKa3aHHOTO.

[TpaBmwio Ne 3. Odopmienue Texcra. TekcT HOJKEH OBITH YETKHM, JOCTATOYHO KPYNHBIM, HE
CITUBATHCS C POHOM.

[TpaBmio Ne 4. Hacrpoiika anumaruu. Ilopoit cocraButens mpeseHTanuu, kak OyaTo urpast B
HUHTEPECHYIO UIPY, IIEPEerpy’XaeT Mpe3eHTaluI0 aHUMAlMOHHBIMU 3] dekramu. ITO OTBIEKAET U
ObIBaeT OYeHb TsKeNo i a3, Mcmonp3yiite MuHEMYM 3G (GeKToB, OEpUTE TONBKO CaMble
npoctele. OcobeHHO yToMIIsIIOT Takue 3(PQeKThl Kak BBUIET, BpalleHHEe, coOMpaHHE U3
9JIEMEHTOB, YBEJIIMYCHUE, U3MECHEHUE MPUDTA WK IBETA.

[TpaBuno Ne 5. Cmena cnaiinoB. 31ecy Toxe oOpalnaeM BHUMaHHE, KaK CMEHSIOTCS CIIalfbl.
Jlyamme He wucnoib3oBaTh 31ech d(dexTsl aHumamum coBceM. Korpma cimaliibl CMEHSIOTCH,
Hae3kas Jpyr Ha Jpyra wWid COOMpasCh U3 OTAENBHBIX I0JIOC, HAYMHAET IPOCTO pIOUTH B
riazax. beperute cBoe 3peHuUe U 3pEHUST BAIIMX CITyIIaTeIeH.



10.

11.

12.

13+

14.

15.

16.

JIMTEPATYPA JJISI MEJATOT'OB

. A66acos, U.B. JIByxmepHoe i TpexmepHoe moaenuposanue B 3ds MAX / 1.b. A66Gacos. -

M.: MK, 2012. - 176 c.

Bonbmakos B.I1. Co3anve TpeXMEpHBIX MOJIeNIedl B KOHCTPYKTOPCKOM JOKYMEHTAlUK B
cucreme KOMITAC-3D, 2010 r.B., 496 c1p.

. Bonpmakos B.IT., Boukos A.JL., JIauek I0.T. TBepaoTenpHOe MOJEIUPOBAHKE AeTaICH B

CAD - cucremax: AutoCAD, KOMITIAC-3D, SolidWorks, Inventor, Creo. 2014 r.B. 304 ctp.
I'anees, P.M. 3D-mozenupoBanue nepconaxeii B Maya: YueOnoe mocobue yist By3os / P.M.
lanees. - M.: T'JIT, 2012. - 284 c.

I'epacumos A. Camoyuntens KOMITIAC-3D V12, 2011 r.. 464 cTp.

3enskoBcKuii, B. 3D-Moenuposanue Ha 6aze Vue xStream: YueGHoe mocobue / B.
3enpKkoBcKuid. - M.: ®opym, 2011. - 384 c.

3enskoBekmit, B.A. 3D Mozenupopanue Ha 6aze Vue xStream: YuebHoe mocobue / B.A.
3enpkoBckuid. - M.: U] ®opym, HULL Undpa-M, 2013. - 384 c.

Kiumauesa, T.H. AutoCAD. Texuuueckoe yepueHue u 3D-MoneupoBaHue. / T.H.
Knmumauesa. - CI16.: BHV, 2008. - 912 c.

ITexapes, JI. ApxutextypHoe Mozeuposanue B 3ds Max / JI. [Texapes. - CI16.: BHV, 2007.
-256¢.

[Teremun, A.JO. 3D-moznenuposanue B Google Sketch Up - 0T mpocTOro K CI0XHOMY.
Camoyuntens / A.JO. IMerenun. - M.: JIMK Ilpecc, 2012. - 344 c.

IToropenos, B. AutoCAD 2009: 3D-moxenuposanue / B. IToropenos. - CI16.: BHV, 2009. -
400 c.

onemyk, H.H. AutoCAD 2007: 2D/3D-moznemuposanue / H.H. Tlonemyxk. - M.: Pycckas
penakuus, 2007. - 416 c.

CazonoB, A.A. 3D-moznenmuposanue B AutoCAD: CamoyuunTensb / A.A. Cazonos. - M.: JIMK,
2012.-376 c. ,

Tosuk, B.T. 3ds Max TpexmepHoe MOJICIMPOBAHKE ¥ AHUMALHS Ha IIPUMEpPax / B.T. To3uxk.
- CII6.: BHV, 2008. - 880 c.

Tpy6Goukuna, H.K. Monenuposanue 3D-nanocxemorexuuku / H.K. Tpyboukuna. - M.
Bunom. JIa6opatopus 3uanuii, 2012. - 499 c.

[lIsemGeprep, C.H. 3ds Max. XynoXeCTBEHHOS MOJICTMPOBAHKE U CIICIIHAIBHBIC a¢dextsr /
C.U. llIseM6Geprep. - CI16.: BHV, 2006.



[u—

UGN D B L2k

JIUTEPATYPA JJISI OBYYAIOIIUXCS U POJAUTEJIEN
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OBOPYJTOBAHUE

3D — npunTep.

3D — npunTep ABYXOKCTpYIEpHEIi.

3D — ckanep py4HO¥.

3D - pyuxka.

Jlocka MarHUTHO-MapKepHasi TOBOPOTHASI.
I'paduueckuit mianmer.

Hoyt6yx.
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