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IHosicHuTEALHAA 3aANIMCKA

JlomonHuTenbHas o001IeoOpazoBaTenbHas O00IIepa3BUBaOIIas IMporpaMma  MMEeT TEXHUYECKYIO
HampaBieHHOCTh. [Iporpamma pa3paboTaHa B COOTBETCTBHHM CO CIEAYIOIIMMH HOPMAaTHBHBIMH
JTOKyMEHTaMH:

- Oenepanbubiit 3ak0H Poccuiickoit dhenepanuu ot 29 nexadpst 2012 1. Ne 273-03 «O6 obpa3zoBaHUM B
Poccuiickoit denepanuny;

- Pacnopspxenue npasurensctBa Poccuiickoit @eneparun ot 28 utons 2017 r. Ne 1632-p «O06 yTBepxaeHUH
nporpammsbl «Lludposas skoHomuka Poccuiickoit deneparmmy;

- Konnenuuss pa3BuTHS JONOJHHUTEIBHOTO oOpa3oBaHus jaerei, Pacnopsokenmne IlpaButenbcTBa
Poccuiickoii peneparmu ot 4 centaops 2014 r. Ne 1726-p;

- Ilopsimok opraHu3al W OCYUICCTBJICHHUS 0OO0pPa30BaTEIBHOM ACATENHHOCTH IO JOMOTHUTEIHHBIM
oOpa3oBarenbHBIM TIporpamMmam (yTBEpKIAEeH IMpukazoM MunmcTepcTBa mpocBenieHus: PO ot 9 Hos0ps
2018 r. Ne 196);

- Meronuyeckue peKOMEHAALNK MO MPOEKTUPOBAHUIO JTOTOJIHUTEIbHBIX OO0IEpPa3BUBAIOIIMX IPOrpaMM
(Bximrouasi pasHOypoBHEBble mporpammsbl) ITucemo MunucrepcTBa oOpasoBanusi U Hayku Poccum ot 18
HOs10pst 2015 roma Ne 09-3242;

- Canllun 2.4.4.3172-14 «CaHUTapHO-3MUJAEMUOIOTHYECKHE TPEeOOBAaHUS K YCTPOMCTBY, COJEPKAHUIO U
OpraHu3aIK pexumMa paboTbl 00pa30BaTEIbHBIX OPraHU3AIMHA JOTOJHUTEIHHOTO 00pa30BaHUs AETEI»;

- gokainbHbiMU akTamMu MKOY  «llputotHenckuit sunedn wum. W.I'. Kapnenko» IIpurorHeHCKOro
MYHUIHUIIAJIBHOTO pailoHa.

AKTyaabHOCTb POTPAMMBI.

CoBpeMeHHOE 00IIECTBO Bce OOJBIIE 3aBUCHUT OT TEXHOJOTHH W HMMEHHO IO 3TOMY Bce Ooiee
MPUCTAIFHOE BHUMAHUE YJIENACTCS TAKOM 001aCTH MHTEIJICKTA YeNIOBEeKa, KaK HH)KEHEPHOE MBIIIUICHUE.

I/IH)KeHepHOG MBIIIJICHUE — 3TO CJIOXKHOC 06pa30BaHI/I€, OG’bGI[I/IHHIOH_Iee B ccOs PAa3HBIC THUIIBI MBIIJICHUSA !
JIOTUYCCKOC, IIPOCTPAHCTBCHHOC. HpaKTI/I‘leCKOC, Hay4dHOC. QCTCTI/I“IGCKOC, KOMMYHHKATHUBHOC, TBOPYCCKOC.

AKTyaTbHOCTh BRIOPAHHOTO HAIIPABICHHS JJIs1 pa0OTHI 3aKITFOYAETCS B TOM, YTO B COBPEMEHHBIX YCIOBHUSX
pa3BUTHs TEXHOJIOTUH TpEXMepHas rpaduKa aKTHBHO NPUMEHSETCS Ui CO3/IaHUS HM300paKCHWH Ha
TUIOCKOCTH DKpaHa WK JUCTa OyMaru B HayKy U MIPOMBINIJICHHOCTH, HAIPUMEP B CUCTEMaX aBTOMAaTH3aIluU
npoekTHbIX pabot (CAIIP).

[Ipomiecc co3manus 000K TpEXMEpPHOW MoJean oObekTa HasbiBaeTcs «3D-momenupoBanue». B
COBPEMEHHOM MHUpPE HaOupaeT 000POTHI MOMYJIAPHOCTH 3 D-TeXHOIOTHIA, KOTOpPBIE BCE OOMBIIE BHEAPSIOTCS
B pasnauvHble Chephl ACATEIHPHOCTH YEJIOBEKA. 3HAYMTEIIPHOEC BHUMaHHE yaensercs 3 D-MoeaupoBaHHIo.
DTO MpOTpecCcUBHAS OTPACIIb MYJIBTHMEIHA, TTO3BOJISIONIAs OCYIIECTBISATH MPOIECC CO3AAHUS TPEXMEPHBIX
Mojeneil 00beKkTa Mpu MOMOIIM CIENUaIbHBIX KOMIIBIOTEPHBIX MporpamM. [Iporpamma «KOMITAC» —
rpau4ecKuil makeT, MpeaHa3HauYEHHBIN U1 JTF0OOTO CIEeHAINCTa, PabOTaIOMIEero ¢ MPOSKTHOM rpaduKoi
U JOKyMeHTaiuei. JlanHas Bepcusi mporpaMMbl OPHEHTHPOBaHAa Ha paboTy, Kak C JABYMEPHBIMHU, TaK U
TPEXMEPHBIMUA OOBEKTaAMHU.

Orta rpaduueckas nporpamMma IMOMOTaeT pa3BHBATh Yy IIKOJBHUKOB OOpa3sHOE MBIIUIEHUE, TBOPUECKUE
CIIOCOOHOCTH, JIOTUKY, (haHTazuio. Ha 3aHATHAX IIKOJBHUKM —ydarcd M300pakaTh CpelCcTBaMU



KOMITHIOTEPHOW TpaduKu MPOCTEHIINE TeoMeTpHUYecKrue oOpaspl. Y3HAIOT, KakK MPaBWIBHO O(POPMHUTH
4yepTexk, MPOCTaBUTh pa3Mepbl U paboTaTh ¢ TpéxmepHoil rpaduxoii. IlpuobperaroT 3HaHMS W yMEHUs
paboTel Ha coBpeMeHHBIX npodeccrnoHanbHBIX [IK m mporpaMMHBIX CpeacTBax, BKIHOYas rpaduyecKuid
penaktop KOMITAC-3D. C moMomipio TpeXMEepHOTO Tpauueckoro uepTeka U pUCyHKa pa3padaTbiBaeTcs
BU3YaJIbHBIH 00BbEMHBIN 00pa3 jkenaeMoro oObeKTa: CO3/1aeTCsl KaK TOYHAsl KOMUSI KOHKPETHOTO MpeIMeTa,
Tak U pa3padaThIBa€TCA HOBBIM, €Ille HE CYNIECTBYIOIMUNA 00beKT. 3D-MoaenupoBanre MpUMEHSeTCs KaK B
TEXHUUYECKON cpene, A CO3JAaHMs MPOMBIIUICHHBIX OOBEKTOB, TaK W Ui CO3JaHUS ICTETUYECKUX H
XYJI0’)KeCTBEHHO-TpauuecKkux o0pa3oB U 0O0BEKTOB. M3roToBieHHE OOBEKTOB MOXKET OCYLIECTBIATHCA C
nomolpio 3D-npuHTEpa.

YHukanpHOCTh 3D-MOAENIMpOBaHUS 3aKIIOYACTCS B WMHTETPAllUd PUCOBAHUS, YepyeHUs, HOBBIX 3D-
TexHoysoruil. YTO CTAaHOBUTCS MOIIHBIM HHCTPYMEHTOM CHHTE3a HOBBIX 3HAHWH, pPa3BUTHA
METaNpeAMETHBIX ~ 00pa3oBaTeNbHBIX  pe3ynbTaToB. OOydYaroniuecss OBJIAJICBAIOT  IICJIBIM  PSIIOM
KOMIUIEKCHBIX 3HAaHUM W YMEHHM, HEOOXOAUMBIX IS pealu3alldd TPOSKTHOW JesATEIHHOCTH.
@OopMHUPYIOTCS TMPOCTPAHCTBEHHOE, AHAIMTUYECKOE U CHHTETHYECKOE MBIIIIEHHEe, TOTOBHOCTh U
CIIOCOOHOCTh K TBOPYECKOMY IIOWCKY W BOIUIOIICHHIO CBOMX HJCH Ha MpaKTHUKe. 3HAHUS B 0OO0JACTH
MOJICTTUPOBAHUSl HAIleIMBaeT JeTei Ha OCO3HAHHBIM BBIOOp TPO(GECCUH, CBSI3aHHOM C TEXHHKOM,
M300pa3uTEIbHBIM UCKYCCTBOM, JHU3aHHOM: WHXEHEP-KOHCTPYKTOP, HHKCHEP-TEXHOJIOT, MPOSKTUPOBIITUK,
XYJI0KHUK, AU3alHEP.

HoBu3HOV B TaHHOM HaIlpaBJICHUU SIBISETCS TPUMEHEHUE B 3 D-MOIeIMpPOBAaHUN TEXHOJIOTUU PUCOBAHUS
3D-pyukoii. B maHHOM mporecce IS CO3MaHHS OOBEMHBIX HW300PKECHHM HCIIOIB3YETCS HarpeThIi
OMoOpasIoraeMblii IIIACTUK. 3aCTHIBIINE JIMHUH U3 TJIACTHKA MOYKHO PACIIojiaraTh B Pa3IUYHBIX TUIOCKOCTSIX,
YTO TIO3BOJISIET PUCOBATh B MPOCTPAHCTBE M CO3/1aBaTh OOHEMHBIE MOJIEIH.

Kpaiine BaxnHo. UYrto 3aHsaTus 3D-MomenupoBaHuMEM MO3BOJIAIOT pa3BUBaThb HE TOJBKO TBOPUYECKHI
MIOTEHIIHAJ IIKOJIbHUKOB, HO M MX COLIMAJIBHO-TIO3UTUBHOE MBIIUICHHE. TBOPYECKUE MTPOEKTHI IO CO3JaHUI0
APT-00BEeKTOB: MOJAPKH, CYyBEHUPDI, U3AETHS IS Pa3IMYHbIX COLMAIbHO-3HAYUMbIX MEPOIPUITHIA.

[Iporpamma pa3zpaboTana aJisg YUPEKIECHUS IOMOJHUTEILHOTO 00pa3oBaHusl, YTO aKTyaJIbHO, TaK Kak B
JOTIOJTHUTEIBHOM ~00pa3oBaHMU 00pa3oBaTelbHAas JIEATENLHOCTh JIOJDKHA OBITh HampaBleHa «HA
COLIMAJIM3ALMIO U a/IalTaliio 00y4YarouXcsl K )KU3HHU B OOLLECTBE.

Hogsas KOHI_ICHL[I/ISI pa3sBUTHA  JOIIOJHUTCIIBHOI'O 06pa30BaHI/ISI HalCJIMBACT  YUYPCKIACHUSA
JOIIOJIHUTCIIBHOT'O 06pa3OBaHI/ISI Ha <«IIpCBpalliCHUC KUZHCHHOTO IIPOCTPAaHCTBA B MOTHBHUPYIOLICC
IPOCTPAHCTBO».



INJIAHUPYEMBIE PE3YJIBTATBI
Leab nporpamMmbl

q)OpMI/IpOBaHI/IC " PA3BUTHUC Y 06yqa101u1/1xc;1 MPAKTUYCCKUX KOMHCTGHI_[I/Iﬁ B o0iactu 3D TeXHOJIOTHIA.
IloBbImIeHNE MO3HABATEILHOM MOTHUBAIIMU U Pa3BUTUC SJICMCHTOB WHXXCHCPHOI'O MBIIIIJICHH A OGy‘IaIOH_[I/IXCSI
B IIpoHecce HpI/IO6peTeHI/I}I 3HaHI/II71, yMeHI/Iﬁ N HAaBBIKOB 3D-MO)1€J'II/IpOBaHI/I$I n pa3pa60T1<1/1 conuaJibHO-
S3HAYUMBIX TBOPUYCCKUX ITPOCKTOB.

3agaum nmporpamMmel
- HAy4uTh 00YYaroIIuXCsl CO3/1aBaTh MOJIENH B IIporpammax mo 3D MoaenupoBaHuio;
- Hay4uTh oOydaromuxcs paboraTh Ha coBpeMeHHOM 3D obopynoBanuu (IpUHTEDP, CKAHEDP, 3 PYUKH);

- BBIMOJIHATH U Pa3pabaThiBaTh aBTOPCKHE TBOPUECKUE MPOEKTHI ¢ IpuMeHeHueM 3D monenupoBanust u
3alIMIIATh X HA HAYYHO-NIPAKTUYECKUX KOH(EPEHIUX;

- mpodopreHTAITUS 00YJAIOITUXCS;
- MOJITOTOBUTH O0YYAFOIIMXCS K BBICTYIICHUSIM Ha COPEBHOBAHUSX 10 3 D MoenupoBaHuio.
OcHOBHbBIE 0CO0EHHOCTH MPOrPaAMMBI

[Tporpamma npegycMaTpuBaeT HOArOTOBKY oOydaromuxcs B oonactu 3D-mMonenupoBanus u 3D-nevatu.
OOyuenune 3D-Mo1eTMPOBAHUIO OMUPAETCS HA YXKe UMEIOIIUNCS Yy 00y4aroIuXcs ONbIT MOCTOSIHHOTO
pUMEHEHHS HHPOPMALMOHHO-KOMIIBIOTEPHBIX TEXHOJIOTHIA.

B conepxkanuu mporpaMMbl 0co00€ MECTO OTBOJUTCS PAKTHUECKUM 3aHATHUSAM, HAIIPaBJIEHHBIM Ha
ocoenue 3D TexHonoruu u 00paboTKy OTAENBHBIX TEXHOIOTUYECKUX MMPHUEMOB U TPAKTHKYMOB,
MPAKTUYECKUX Pa0OT HAIIPABJICHHBIX Ha MOTYYEHHE PE3yJIbTaTa, OCMBICICHHOTO U UHTEPECHOTO IS
oOyuatomerocsi. Pe3ynbraTom peanusanuu Beex 3a1ad sSBISIOTCS TBOPUYECKUE MPOEKTHI — co3aaHHbie APT
OOBEKTHI, CyBEHHUPHI.

[Tporpamma siBIIsIETCSl aBTOPCKOH, pa3paboTaHa M COCTABIICHA B COOTBETCTBUH C TPEOOBAHUSIMH K
JOTIOJTHUTETHHBIM 00II€00pa30BaTEIHLHBIM O0IIEPa3BUBAIOIINM IIPOTPAMMaM.

B mporpaMMe 10CTaTOYHO MOJIHO U3JI0KEH TEOPETUUECKHUM yueOHbI MaTepual, pu 3TOM KO BCEM TeMaM
YETKO ONPE/ICIICHbI IPAKTUYECKUE 3aHATHUS, KOTOPBIM OTBOAMTCS 3HAUYUTENIbHAS POJIb, YUUTHIBAS
cnenuduky nporpammsl. [Iporpamma coctaBieHa Tak, 4ToObI KX bl 00yJarouiics vMea BO3MOXHOCTh
CaMOCTOSITENIFHO BBIOpATh HAMOOJIee HHTEPECHBI OOBEKT U TeMY /sl paboTHI,

[TporpamMma npenHazHadeHa Juist ooyqarommxcs 11-17 net, nposiBISIOMNX UHTEPEC K TEXHUUECKOMY
TBOPYECTBY.

O06mwem nporpammsl: 34 TeMaTHueckux 4yaca. M3 Hux 11 yacoB — Treopust u 23 4acoB — MpaKTHKa.
Cpok ocBoenust: 1 rog

Pexum 3ansaTuil: 1 pa3 B Henemo. [IponomxuTtensHoCTb 3aHsTH — 1 yac.



COAEPKXAHUE ITPOT'PAMMBbI

YUEBHBIA IJIAH
Ne | Conepxanue KonmuecTBo yacos dopwma arrectarun/
wn Bcero Teopus IIpakThKa KOHTPOJIS
1 Kommnerotepnas rpaduka | 3 1 2 3auer
2 Nzyuenne u padora ¢ 6 4 3auer
YePTEIKAMH.
3 Onepanuu 4 2 2 3auer
MOJICTTUPOBAHUS
4 | Coznanue ueprexeit 4 2 2 Coznanue ueprexa.
3auer
5 | IlpoexTupoBanue 4 2 2 CoOopka oObeKTa.
neTajen 3aueT
6 | 3D neuars 8 2 6 ITpoGHas neuarts.
3ayeT
7 Co3nanne aBTOPCKUX 4 4 [IpesenTtanus
MOJIeTIel U UX TeYaTh ABTOPCKHX
MTPOEKTOB
8 KomrmiekcHbrit 1 1 Uroroas
MTPAKTUKYM aTTeCcTanus
HUTOI'O 34 11 23




YUYEBHO-TEMATHYECKUM IIJIAH

Tema

KogunuecTBo yacoB

Bcero

Teopus

IIpakTuka

1.Komnbrorepuas rpadpuka

1

2

Beenenue. [IpaBuiia TexHUKN 06€3011aCHOCTH
pu paboTe Ha KOMIIBIOTEPE.
OCHOBHBIE IOHATHSI KOMIBIOTEPHOU TPaPUKH.

Haznauenue rpadudeckoro pegakropa
KOMIITAC -3D. 3anmyck nporpaMmal.

OcHoBHBbIE 3JIeMEHTHI padoYero oKHa
nporpammbel KOMITAC-3D. OcHOBHBbIE NTaHENU
KOMITAC-3D/

2. U3yuyeHue u paboTa ¢ YepTe:KaMu

W3menenne pa3mepa n3o0pakeHus

Br16op gopmara yeprexka U OCHOBHOI HAITUCU
[TocTpoenne reoMeTprUUECKUX NPUMUTUBOB
Komanzbl BBO1a MHOTOYTOJIbHUKA U
IPSIMOYTOJIbHUKA

H3ydyeHue cucteMbl KOOpAMHAT

Boinonnenue pabotsl «JIuHUN YepTexar»
KonctpyunpoBanue 00beKTOB
PenaktupoBanue ueprexa

OtMeHa ¥ OBTOp AcicTBUI. Boinenenue
00BEKTOB

VY nanenne oObEKTOB

Vceuenue 00bEKTOB

BrinonHenue ynpaxxHeHU 1Mo TeMe:
PenaktupoBanne 00HEKTOB

KornpoBanue 00beKTOB MPH MOMOIIIH MBITITH

3. Onepanumu MOeJMPOBAHMS

Omneparust «CABUTY, KIIOBOPOT)»
Onepanus «BbIIABIMBAHUEC)»
Onepanusa «MacitabupoBaHue»
Onepanus «CumMmeTpus»
Omneparus «Komus»

Onepanusi «IIpoCTPaHCTBEHHOTO
MOJICIIUPOBAHUS

4. Co3nanue yepre:xei

[Toctpoenue reomeTpruecKkux 00BHEKTOB MO
CEeTKe

ANTOpPUTM NOCTPOEHHUS MPSIMOYTOJIBHUKA 110
CEeTKe

BrinonHenue ynpaxxHeHu o TeMe:
«ITocTpoeHue reoMeTpu4ECKUX 0OBEKTOB 110
CETKE»

BBINIOTHUTB YepTek AeTanu B TPEX MPOEKIHUSX,
IIPY IIOMOIIYU CETKU

Pabota ¢ sckuzamu

Hcnonb30Banne pasmMepoB U OIOP.
PopmaTHpOBaHUE T€OMETPUH ICKHU3a

5. IlpoexkTpoBaHue aeTajiei




OCHOBHBIE TIOHSTHS COTPSKEHNUH B YEPTE)KAX
aerajen

ITocTpoeHne conpspKeHM B UepTexax Jeranei
B nporpamme KOMITAC-3D

[IpoexTupoBaHuE IETAN «KPIOKay
[IpoexTrpoBaHue AETAIN «IIOABECKA»
[IpoexkTrpoBanue 3yOuaThIX Mepeaay, BajloB,
pa3HbBIX BUJOB COCIUHECHUN

6. 3D neuartn

[TpaBuiia TeXHUKH 0€30MaCHOCTH MPHU pabdoTe ¢
3D npunHTEepoMm.

VYcrpoiictBo 3D npunTEpa

OcCHOBHBIE XapaKTEPUCTUKU NIPUHTEPA, IPUEMBI
paboThI

[Nonxmouenue 3D npunrepa. [leppas
HacTpoika 3D npuHTepa.

[IpakTuueckas padora. [Iporpammuoe
obecrnieuenue st 3D nevaru.

Buner mimacTukoB

[TonroroBka Mozienu K pabote (pacrnoysoKeHue u
T.J.)

Tunsl DONEPKEK U 3aII0JTHEHUS.
[TonpnepxuBaromue CTpyKTyphl

BrlnosiHeHuE NpoOEKTOB

[TpakTnueckas pabota. [IpoOHas neyats. 3a4er.

7. Co3nanue aBTOPCKUX MOJeJIeil M X
ne4yarb

[Ipaktuueckas pabora. Cozanue aBTOPCKUX
MOJIeNICH M UX TIeYaTh

[IpakTuueckas padora. [Ipe3eHranus aBTOpCKUX
Moaenen

8. KoMIuIeKCHBIN MPAKTHKYM

Hrorosas arrecramus

UTOoIro

34

11

23

COAEPKAHUE YYEBHO-TEMATHYECKOI'O IIVTAHA

Komnbrorepuasi rpaguka

WHCTpyKTaX MO0 TeXHUKE 0€30MacHOCTH MpH padoTe Ha KOMITBIOTEPE. Y CTPOMCTBO U MPUHIHUIT pabOTHI
NEPCOHATIBHOTO KoMIbloTepa. YUTo Takoe KommbioTepHas rpaduka. Hasznauenue rpaduyeckoro
penakropa. 3HakomMcTBO ¢ mnporpammoit «KOMITAC -3D» (uHcTamsauusi, u3ydeHue wuHTepdeiica,

OCHOBHBIE ITPUEMBI PabOTHI).

N3ydyeHue u padoTa ¢ yepTeKaMM.

0630p 3D rpaduku, 0630p pazHOTO MpOrpaMMHOro obecredeHus. 3HAKOMCTBO C mporpammoit  «3D

MAX». PenaktupoBanue MOJENe.
Ipaxmuueckue pabomut:

1. Co3ganue MpOCTHIX T€OMETPUIECKUX (UTyp.
2. TpexmepHOE MOJEIMPOBAHIE MOJIENIN IO U300PAKEHHIO.

Ananumuueckasn oesmenbHOCmb.




® AHAJIM3UPOBATH I/I306pa)KeHI/I$[ JJIs1 KOMITBIOTCPHOT'O MOACIINPOBAHUA,
¢ AHaJIM3HUPOBATh U COIIOCTABJIATH PA3JINYHOC IIPOTrPaMMHOC o0OecIieyeHue.
Hpakmuqecmw 0esamelbHOCmb:
® OCYIICCTBIIATH BSaHMOﬂCﬁCTBHC Pa3HOro mporpaMmMHOro 06ecnequI/I${;
° OMpeaAcCIATL BO3BMOKHOCTU MOACIIUPOBAHUA B TOM HUJIM MHOM IMTPOTPpaMMHOM 066CHC‘-I€HI/II/I;

*  POBOJIUTH MOMCK BO3MOKHOCTEH B MPOrPaMMHOM 00€CIICUECHUH.

Onepanumn MoaeJIMPOBAHMS.

CriocoGbl  co3faHus MojJEJe ¢ NPUMEHEHUEM OIepaluy MOJEIUpoBaHUs, (HOpMOOOpa3OBaHMUS.
Cnoco0bl pepaktupoBanust Mojeneil. [Ipumenenne crennanbHbIX ONEpanyid I CO3AaHus 3JIEMEHTOB
KOHCTpyKUUH. [IpuMenenune OubimnoTex.

Ipaxmuueckue pabomol:

1. MaHunynsmuu ¢ 00beKTaMu.

2. JlybnmupoBaHue, pa3MHOKEHHE 00BEKTa.
Ananumuueckasn oesmenbHOCMb.

*  [PHUBOAMTH MPUMEPHI CUTYAIIHIA, B KOTOPHIX TPeOyeTCsl UCTIOIb30BaHUE MTPOrPAMMHOTO
obecnieuenus s 3D MoaenupoBaHus.

Ilpaxmuueckas OesimenbHOCMb:
*  CO3J1aBaTh C MCIOJIH30BAaHUEM KOHCTPYKTOPOB (11adsioHOB) 3D Moaenu;

*  TPOSBIIITH H30UPATEIBHOCTH B pa0b0Te ¢ OMOINOTEKAMH, UCXO/IS K3 MOPATTbHO-3THUECKUX
COOOpaXKCHHI, TO3UTUBHBIX COIMATBHBIX YCTAHOBOK U MHTEPECOB MHIUBUYaTLHOTO PAa3BUTHSI.

Co3nanue yepre:xeit

0630p 3D rpacduku, 0630p NPOrpaMMHOr0o 0OecredeHus A CO3JaHUs YepTexka. 3HAKOMCTBO C
nporpamMmoii «Core]lDRAW», 0cHOBBI BEKTOPHOM TpaduKu, KOHBEPTHPOBaHUE POPMATOB,
npakTudeckoe 3aHsaTue. Co3aHue yepTeka B IporpaMMHOM obecriedeHnu 1o 3D moaenupoBaHuio,
KOHBEPTHpPOBaHHUE rpaduueckux n300pakeHnil B BEKTOPHYIO IpaduKy.

Ipaxmuueckue pabomol:
1. PucoBaHHBIC KPUBBIC, MHOTOYTOJHHUKH.
2. Co3snanue rpadUIecKuM IMPUMUTHBORB.
3. Co3pmaHue MpOCTHIX YepTexel Ha Oymare.
4. Co3gaHue IEKTPOHHOIO YepTexa.
Ananumuueckasn 0essmenbHOCMb.

¢* BbIIBJIATH O6H_II/IC YCPTHI U OTIINYUSA croco0oB CO3JaHus YCPTEKaA,



¢ AaHaJIUu3UpoOBaTh MOJCIIb IJI CO3TaHHsA YCPTEKA,
HpaKWlul[eCKaﬂ 0esImeIbHOCMb.

® OCYHICCTBJIATDH 3J'IeKTp0HHBII71 YCPTECK 110 CPEACTBOM IIPOTPAMMHOIO obecrneueHus I 3D
MOJCIIMPOBAHUSA;

* co3JaBaTh OJIAHK YepTeka M YepTek B OyMa)KHOM BapHaHTE.
IIpoexTupoBaHue aerajieu

W3ydenue m1abi10HOB ISl CO3/IAaHMS YepTeka B 3 MPOEKIMAX, CO3/IaHUE Pa3pe30B, BHICTABICHHUE
pa3MepoB, MpaBUIIbHOE HATMCAHUE TEKCTA HA YEPTEKE.

IIpakmuueckue pabomul:

1. TloctpoeHue CONpsKEHUN B YEPTEkKAX JECTAICH.
2. IIpoexkTupoBaHue IeTau.
3. IIpoextupoBaHue 3yO4YaThIX Mepejiay, BAJIOB, pa3HbIX BUJOB COCJMHEHUH.

Ananumuueckas 0esmenabHOCmb.:

* [PUBOAUTH IPUMEPHI CUTYALIUH, TJIe TpeOYyeTCs YEPTEX B 2-X MPOEKLUAX, A€ B 3-X, a I/1e
TpebyeTcs paspes;

*  aHANU3UPOBAThH U COMOCTABIATH PA3IHUHYIO (YHKIIMOHATHHOCTH PA3HOTO MPOrPAMMHOTO
oOecrieueHus.

IIpakmuyeckas oesmenbHOCMb!
*  C03/1aBaTh pa3HbIC MPOCKIMH. IS rpauuecKux Mozene;

® PHCOBATH KPUBBIC, YMCTh CTPOUTH MHOT'OYI'OJIbHUKH.

3D neuartn.

Uro takoe 3D mnpuntep. M3yuenue pazHoBugHocTed 3D HpUHTEpPOB, pa3iMYHOrO NPOTPAMMHOIO
obecnieuenus. [Tonbop crnaticepa mist 3D mpuHTEpa, BO3MOXKHOCTH TOCTPOCHUS TOIIEPIKEK, TTPABIIILHOE
pacrnosioxkenue Mozaenu Ha crose. [ledats Mozenei Ha TEIUIOM M XOJOJHOM CTOJIE, B UEM pa3HMIIA.
CpenctBa Juis qy4lIel aAre3uy MmiacTuka co CTOJIOM.

IIpakmuyeckue pabomul:

3D npunHTep, U3 Yero COCTOMUT, MPUHIUIIBI pa0OThI, PACHIOIOKEHHUE OCEH.
Hacrpoiika 3DnpunTepa, kKamuOpoBKa CTOJIa, 3arpy3Ka MIacTUKa.
3.M3yuenue mporpaMMHOTO 0OecIieueHust 7Sl IevaTu (ciaicepsr).

Bunsl nnactuka, coctaB. Temneparypsbl MaBieHus. XUMHUYECKUI cOCTaB.

vk wN e

[Toaroroska 3D Mojen k revyaTu, pa30MeHNE Ha CIIOH, TUIOTHOCTD 3aIlOTHCHHUS, TIeYaTh C
MOJIEP’KKAMH, C TUIOTOM, C KPaeM.
6. IlpoOHas meyatp.



Ananumuyeckasn 0essimenbHOCMb.
*  TPUBOAUTH NMPUMEPHI POPMATBLHBIX U He(DOPMATHHBIX UCTIOJIHUTEIIEH;
*  IPUAYMBIBATh 33/1a4M MO yIpaBieHUto NpuHTepoB ¢ [1K;
*  BBIJCNATH MIPUMEPHI CUTYAIIUM, T1Ie TpeOyeTcs TeIIbIi CTOI;
*  OIpEeIessaTh BO3SMOXKHOCTD MeYaTh 0€3 TIOICPKEK;
*  aHAJIM3UPOBATH MOJEIb, JJIA JadbHEHIICH edyaTu U BHIOOp MIACTHKA;
* ompenensaTs HeucnpaBHOCTH 3D npuHTEpa;
*  OCYHIECTBJIATH NeyaTh Ha 3D npuHTEpE;
* CpPaBHUBATbH PA3IMYHBIC CIANCEPHI MOCIIE MMEeYaTH.
Ipaxmuueckas desmenbHOCMb.!
* koHBepTupoBaTh Monenb B STL-daiin, u B nanpaeimem 8 GCODE,;
*  YMETh 3arpyXxaTh IUIACTHK, U OCYIIECTBIISATH KATMOPOBKY CTOA;
*  IpaBWIbHO pacmosarate 3D Mozenu Ha CToJe;
*  OCYLIECTBIATH NeyaTh Ha 3D npuHTepe.
Co3naHune aBTOPCKUX MOjieJiell ¥ UX MeYaTh.
CamocTosiTenpHast paboTa HaJl CO3TaHHEeM aBTOPCKHUX MOJIENICH, IPOEKTOB C YEPTEKAMH H MeYaThIO.

IIpe3eHTanyst aBTOPCKUX MOJEIIEH.

KommiekcHbIT MPAKTHKYM
Pemenue TecToB 1 HaMCaHWE TPOTrPaMM.

Hrorosas arrecramus.



YCJIOBUSA PEAJIMBALINU ITPOT'PAMMBI
MaTepuajibHO-TeXHHYECKOe o0ecnedyeHmne

Jig ycrnemHo peanu3aliMM MPOTrpaMMbl MMEIOTCS: MOMEUICHHsS], YAOBJIETBOPSIOLINE
TpeOOBaHUAM K 00pa30BaTEIbHOMY MPOLECCY B YUPEKICHHUIX JOMOJIHUTEIBHOIO 00pa30BaHMs,
KoMmnbioTepbl, 3D npunTepsl, IHTEpHET, UHTEpaKTUBHAS JOCKa, MPOEKTOP, KOMIUIEKTYIOIINE
g 3D npuHTEpoB, pacxXogHble MaTepuaibl (IUIACTUK pa3HbIX BHJIOB M Pa3HOro IIBETA,
JIBYXCTOPOHHMH cKOTY, Kied ans 3D neuarn).

Kanposoe obecnneuenue
JIoTIOTHUTENBHY IO 00pazoBaTebHYIO nporpammy peanu3yIoT [eJaroru
JIOTIOJTHUTEIIFHOTO 00pa30BaHUsl C KIIACCHYECKUM 00pa30BaHUEM, YUUTEITh HHPOPMATHKH.

HNudpopmannoHHoe obecneuyeHue
http://today.ru — sHnuknonenus 3D neyaTtu

http://3drazer.com - [lopran CG. bonbine apxuBbl Mojenelt U TeKcTyp s 3ds max
http://3domen.com - Caiit no 3D-rpaduxe Cepres u Mapunsl bonmapeHKo/BUPTYyaIbHAS NITKOJIA
o 3ds max/0ecruiaTHbIE BUICOYPOKH

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

http://3DTutorials.ru - [TopTtan nocsimennsiit n3yyenuto 3D Studio Max
http://3dmir.ru - Best komnbroTepras rpadguka — 3dsmax, photoshop, CorelDraw
http://3dcenter.ru - ["anepen/Ypoku

http://www.3dstudy.ru

http://www.3dcenter.ru

http://video.yandex.ru - ypoku B nporpammax Autodesk 123D design, 3D

MAX www.youtube.com - ypoku B nporpammax Autodesk 123D design, 3D

MAX http://online-torrent.ru/Table/3D-modelirovanie

http://www.blender.org — odpunnanbHbIN aapec mporpamMmmbl OJIeHAEp
http://autodeskrobotics.ru/123d

http://www.123dapp.com

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




METOINYECKHUE MATEPUAJIbBI

Meroauueckast 0OcHOBa /It pa3pabOTKU IPOTPaMMBI:

laricuna C.B., Kuszesa W.B. Meroauueckue pekoMeHAaUMU Ui TE€JAaroroB
JIOTIOJTHUTEIBHOTO  00pa3oBaHMs 1O M3Y4YEHHIO pPOOOTOTeXHUKH, 3D MonenupoBaHus,
NPOTOTUIMPOBAaHMSA (Ha OCHOBE ONBITa OOpPA30BATENBHBIX YUYPEKICHUH TOMOIHUTEIHHOTO
oOpazoBanus Cankr-IlerepOypra)

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

bonsmakos B.I1., boukoB A.JL., JIsuek FO.T. TBeproTenbHOE MOIENTMpPOBaHUE A€TaNEN B
CAD - cucremax: AutoCAD, KOMITAC-3D, SolidWorks, Inventor, Creo. 2014 r.B. 304 cTp.

bonpmakos B.I1. Co3nanne TpeXMepHBIX MOJENEN U KOHCTPYKTOPCKOM JOKYMEHTALIH B
cucreme KOMITAC-3D, 2010 r.B., 496 ctp.
http://today.ru — sanukmoneaus 3D meuatn
http://3drazer.com - [lopran CG. bonbiine apxuBbl Mojenelt U TeKCTyp s 3ds max
http://3domen.com - Caiit no 3D-rpaduke Cepres u Mapunsl boHapeHko/BUpTyaabHas HIKOIa
no 3ds max/0ecriaTHbIe BUAECOYPOKU
http://www.render.ru - Caiit nmocsiteHHbIi 3D-rpaduke
http://3DTutorials.ru - [Topran nocesimenHsnit n3ydennro 3D Studio Max
http://3dmir.ru - Bes komnbroTepHas rpaguka — 3dsmax, photoshop, CorelDraw
http://3dcenter.ru - ['anepen/Ypoku
http://www.3dstudy.ru
http://www.3dcenter.ru
http://video.yandex.ru - ypoku B nporpammax Autodesk 123D design, 3D
MAX www.youtube.com - ypoku B nporpammax Autodesk 123D design, 3D
MAX http://online-torrent.ru/Table/3D-modelirovanie
http://www.blender.org — opurnaabHbIN apec TPOrpaMMbl OICHIAEP
http://autodeskrobotics.ru/123d
http://www.123dapp.com
http://www.varson.ru/geometr_9.html

MeTtoauyeckue peKOMeH AU
110 BBINOJHEHHUIO CAMOCTOATEJIbHBIX (IPAKTHYECKUX) padoT

Y4eOHO-METOAUUECKOE IT0CO0UE IS
oOyuaromuxcs pparmMeHt

[TosicHuTenpHas 3anucka

MeToauueckie pPEeKOMEHAALMKA TIO BBHIMOJHEHHIO CAMOCTOATEIbHOU (TPaKTUYECKOM)
paboThl OOYYAIOIINXCS MPU W3YUYEHUHU JOTOJHUTEIHHOM 00IIepa3BUBAIOIICH MporpaMmbl ««3D
MOJICIINPOBAHUE

enp MeTOAMYECKUX PEKOMEHAAINI: OKa3aHUE MOMOIIUA O0Y4YalOIUMCS B BBITOJTHECHUH
CaMOCTOSITENIbHOM (MIPaKTUYECKOW) pabOTHI.

Hacrosimue wMeroauueckne peKOMEHIAIMKM COJAepKaT pPaOOTHI, KOTOPHIC IMO3BOJISAT
0o0y4JaromuMcsl CaMOCTOSTENIbHO OBIAAeTh (YHAAMEHTATbHBIMU 3HAHUSIMH YMEHHUSIMH U
HaBBIKAMH JICSITEJIbHOCTH, OMBITOM TBOPYECKOW M MPOEKTHOW NESITEIBbHOCTH, U HAPABJIEHbI Ha
dbopMupOBaHUE CIETYIOMNUX KOMIIETSHIIUH]:

Opranu3oBbIBaTh COOCTBEHHYIO JEATEIHHOCTh, BEIOMPATh THUIIOBBIE METOJBI M CIIOCOOBI
BBITIOJTHEHHsI Y4EOHBIX 3a/1a4, OIIEHUBATh UX 3PPEKTUBHOCTh U KAUYECTBO.

[IpuHnMaTe penieHrs B CTAaHAAPTHBIX W HECTAHIAPTHBIX CUTyalMAX M HECTHU 3a HHUX
OTBETCTBEHHOCTb.



OcymiecTBISITh MOUCK M UCTIONBb30BaHue HHPOPMAIIHH, HE00X01uMOH 1711 3(h(PEeKTUBHOTO
BBITOJIHEHUS Y4EOHBIX 3a/1a4 TMYHOCTHOTO Pa3BUTHSI.
Hcnonp3oBath  MH)OPMALIMOHHO-KOMMYHHMKAIIMOHHBIE ~ TEXHOJIOTMM B  y4eOHOMU
JeSITETbHOCTH.
CoznaBaTh M yNpaBisTh Ha NMEPCOHAJILHOM KOMITBIOTEPE B MPOrPAMMHOM OOECIEUEeHUU
st 3D monenupoBanus u 3D neuatu
CoznaBaTh 1 00pabaTeIBaTh MUPPOBHIE U300PAKEHHUSI I 00BEMHBIE OOHEKTHI.
ObecneunBaTh MepHI IO TeXHUKE OezomacHocTu npu 3D neyaru.
B pe3ynbraTe BBIMONHEHUS CaMOCTOSTENBHBIX (MpakTHYECKOW) paboT —ydarmecs
JIOJDKHBI PACHIMPUTH CBOYM 3HAHUS TI0 OCHOBHBIM pa3JieiiaM MpoTrpaMMEl.
Onucanue Kaxa0il caMOCTOSATENBHOW (MpakTHYECKOW) paboThl CONEPKUT TeMy, LU
paboThl, 3aJaHus, TOPSJIOK BBIMOJHEHUS paboThl, (GOpPMBI KOHTpOJIA, TpeOOBaHUSA K
BBITIOJIHEHHIO U O(OPMIICHUIO 3ajaHuil. s mosyueHus! JONMOJHUTEIbHOM, Ooee moapoOHOH
UHPOPMAIINH TI0 U3yYaeMbIM BOTIPOCAM, TIPUBEIECHO YICOHO-METOIMYECKOe 1 HH(HOPMAITHOHHOE
o0ecrieueHue.

MeTtoauyeckue peKOMEHAAlMHU 110 BBINMOJTHEHHIO PA3JIHYHBIX BUAOB CAMOCTOATE/IbLHOM
(mpakTHYeckoii) padoThI

Metoanueckre peKOMEHIANNN 110 COCTABJICHUIO KOHCIIEKTA
1. BHHMMaTeNbHO MPOYNTANTE TEKCT. Y TOYHUTE B CIPABOYHOM JINTEPATYPE HETIOHATHBIE

cioBa. [Ipu 3anucu He 3a0yAbTe BBIHECTH CIIPABOYHBIC JAHHBIC HA MOJIsI KOHCIICKTA;
2. Belgenute riaBHOE, COCTABBTE IIJIaH;
Kpatko copmynupyiiTe OCHOBHBIE TIOJ0KEHHUS TEKCTA, OTMETHTE apryMEHTALIUIO aBTOPA;
4. 3akOHCIEKTHpPYHTE MaTepHall, Y4€TKO ClIeTysl MyHKTaM IiaHa. [lpu

KOHCIIEKTUPOBAHUU CTAPANTECh BBIPA3UTh MBICIb CBOUMH CIIOBaMHU. 3aIlUCH CIIETYET

BECTH YETKO, SICHO.
5. I'pamoTHO 3anuceiBaiTe nuraTel. LlUTHpys, yYUTHIBAaUTE JIAKOHUYHOCTD,

3HAYMMOCTB MBICIIH.
B Tekcre KOHCIEKTa >KElIaTelIbHO IPUBOAWTH HE TOJIBKO TE3UCHBIE IIOJIOKEHUA, HO U HUX
nokazatenbeTBa. [Ipu odopmieHnn KOHCHEKTa HEOOXOAMMO CTPEMHUTHCS K €MKOCTH KasKJIOTo
npeuiokeHus. MBICTM  aBTOpa KHUTH CIIEAyeT u3jaraTb Kparko, 3a00TsACh O CTHJIE U
BBIPA3UTEILHOCTH HAMMMCAHHOTO. YHCIO0 TONOJHUTENBHBIX 3JIEMEHTOB KOHCIEKTa JOJKHO OBIThH
JOTMYECKH  OOOCHOBAaHHBIM,  3alUCH  JIOJDKHBI  paclpeneNiTbCss B ONpeleIeHHOU
MIOCJIETOBATEIbHOCTH, OTBEYAIOLIEH JIOTHYECKON CTPYKType Mpou3BeacHMs. /[ yrouHeHus u
JIOTIOJTHEHUS. HE00X0IMMO OCTaBJIATh IMOJIS.

W

MeTtoanyeckue peKOMEHAAIHMH 110 COCTABJICHHIO NPe3eHTalui
[TpesenTanust (OT AHIVIMICKOrO CJIOBAa — MPEJCTABIEHHE) — 3TO HAOOp LBETHBIX KapTHUHOK-
CJIaliIoOB Ha OINpE/EJICHHYI0 TeMy, KOTOPbIM XpaHUTCs B (pailne crnenuanpHOoro Qopmara c
pacmpenrieM PPT. TepmuH «mpe3eHTanus» (MHOT/A TOBOPST «CIaWI-(QHUIBMY») CBS3BIBAIOT,
npexzae Bcero, ¢ HMHGOPMAIMOHHBIMH M pPEKIaMHBIMH (YHKIHUSIMHM KapTHHOK, KOTOpBIE
paccyMTaHbl Ha ONPEICTICHHYI0 KaTEeTOPHIO 3puTeie (Moap30BaTesneit).
[Tpu co3nanuy Mpe3eHTaluy CileayeT NPUAEPKUBATHC:

1. OCHOBHBIX peKOMEHIAUI N0 AU3aiHy MPEe3eHTAlHH;

2. IlpaBun mpudToBoro opopMIeHUS;

3. OcHOBHBIM mpaBWJI  KOMIBIOTEPHOro  Habopa
TekcTa. [IpaBuia opopmiueHus npe3eHTaum:
[TpaBmiio Ne 1: OOpatuTe BHUMaHHE Ha KadecTBO KapTHMHOK. KapTHMHKM JOJKHBI OBITH
KpYIHbIMHU, YeTKuMHU. He mbITaliTech pacTsAruBaTh MENKHE KAPTHMHKH 4Yepe3 BeCh Claila: 3To
IpUBEZET K €€ MUKCEIN3aluu U 3HaUUTEIbHOMY YXyIIeHHIo KadecTBa. Ha onHoM craiine — He
Oosee Tpex KapTUHOK, YTOOBI HE paccerBaTh BHUMaHUE M HE Neperpyxarb 3peHue. Kaprunka
JIOJI’KHA HECTU CMBICJIOBYIO HAarpy3Ky, a He IpoCTO 3aHMMATh MECTO Ha ClIaije.
[TpaBuno Ne 2. He meperpyskaiiTe mpe3eHTalMI0 TEKCTOM. MaKCUMallbHO C)KaTble TE3MCHI, He



Oojee Tpex Ha OJHOM ciaiijie. TekcT He JOHKEH MOBTOPSTH TO, UTO FOBOPST, BO3MOXKHO, JIHIb
KpaTKOE U3JI0KEHUE CYTH CKa3aHHOTO.

[TpaBumo Ne 3. Odopmienue tekcta. TeKkCT AOMKEH OBITh YETKUM, JOCTATOYHO KPYITHBIM, HE
CIIUBATHCS ¢ (DOHOM.

[TpaBuno Ne 4. Hactpotika anumaruu. [lopoil cocTaBuTeNh Mpe3eHTAIMH, Kak OyJITO Urpas B
UHTEPECHYIO UTPY, IEPErpyKaeT MPe3CHTAINI0 aHUMAIIMOHHBIMU 3P eKTaMu. ITO OTBIEKAET U
ObIBacT OYCHHb TSDKENIO sl ria3. Mcmonb3yiite MUHUMYM 3¢ (GEKTOB, OEpHUTE TOJBKO CaMble
npoctbie. Oco0eHHO yTOMIIIIOT Takue A(PQEeKThl Kak BbUIET, BpalleHHe, coOupaHue u3
3JIEMEHTOB, YBEJIMUECHUE, U3MEHEHHUE MIPU(Ta UIH 1IBETA.

[TpaBumo Ne 5. CmeHa cnaiifoB. 37ech TOXKe OOpaiaeM BHHUMaHHUE, KaK CMEHSIOTCS CIIal[IbI.
Jlyumie He uCHoONB30BaTh 37ech 3(PdexTsl aHumanuu coBceM. Korjga crmaiiipl CMEHSIOTCH,
Hae3kas Ipyr Ha Apyra Wi COOMpPasCh M3 OTACIBHBIX IOJOC, HAYMHAECT MPOCTO pSAOUTH B
rnazax. beperure cBoe 3peHUE U 3pEeHUsI BallMX CIylIaTeseH.
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JIMTEPATYPA JUISA IEJATI'OI'OB

. Ab66acos, N.b. JIByxmepHoe u TpexmepHoe MojenupoBanue B 3ds MAX / .b. A66acos. -

M.: JIMK, 2012. - 176 c.
Bbonsmakos B.I1. Coznanue TpexMepHBIX MOJENEH U KOHCTPYKTOPCKOM TOKyMEHTALIUN
B cucteme KOMIIAC-3D, 2010 r.B., 496 cTp.

Bonsmakos B.II., boukos A.JL., JIsuek FO.T. TBepaorenbHOE MOIETMPOBAHUE I€TANIEN B
CAD — cucremax: AutoCAD, KOMITAC-3D, SolidWorks, Inventor, Creo. 2014 r.B. 304
CTp.

["anees, P.M. 3D-mMonenupoBanue nepcoHaxeit B Maya: YueOHoe mocobue 11j1st By30B /
P.M. I'anees. - M.: T'JIT, 2012. - 284 c.

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

3enpkoBcKul, B. 3D-monenupoBanue Ha 6aze Vue xStream: YuebHoe nmocodue /

B. 3enbkoBckuil. - M.: @opym, 2011. - 384 c.

3enpkoBckui, B.A. 3D monenupoBanue Ha 6a3e Vue xStream: YueOHoe mocobue /

B.A. 3enbkoBckuii. - M.: /1 ®opym, HULL Undpa-M, 2013. - 384 c.

Knumauesa, T.H. AutoCAD. Texaudeckoe uepuenue u 3D-monenupoBanue. /

T.H. Kiimmauesa. - CI16.: BHV, 2008. - 912 c.

I[Texapes, JI. ApxurextypHoe moaenupoBanue B 3ds Max / JI. ITekapes. - CI106.: BHV, 2007.
- 256 c.

[Tetenun, A.}O. 3D-monenuposanue B Google Sketch Up - ot mpocToro k

cnoxaoMy. Camoyuutens / A.1O. IMerenun. - M.: JIMK Ilpecc, 2012. - 344 c.

[Toropenos, B. AutoCAD 2009: 3D-moxnenupoBanue / B. I[Toropenos. - CI16.: BHV, 2009. -
400 c.

[Monemyk, H.H. AutoCAD 2007: 2D/3D-monenuposanue / H.H. [Tonemyx. - M.: Pycckas
penaxuus, 2007. - 416 c.

Cazonos, A.A. 3D-moznenupoBanue B AutoCAD: Camoyuurens / A.A. Ca30HOB. - M.:
JMK, 2012. - 376 c.

To3uk, B.T. 3ds Max TpexmepHoe MoaenupoBanre u anuManus Ha npumepax / B.T. To3uk.
- CII6.: BHV, 2008. - 880 c.

Tpy6oukuna, H.K. MoxnenupoBanue 3D-nanocxemorexuuku / H.K. Tpy6oukuna. - M.:
bunowm. JlabopaTopus 3Hanui, 2012. - 499 c.

[IBem6eprep, C.H1. 3ds Max. Xy10KeCTBEHHOE MOJICTUPOBAHHUE U CTICIIHAIbHBIC (D PEKTHI
/ C.1. LIBemGeprep. - CI16.: BHV, 2006.
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JIMTEPATYPA JJIAA OBYYAIOHIUXCA

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

. bonpmakoB B.II., boukoB A.JIL., Jlsuek FO.T. TBepmoTenbHOe MOAEIMPOBAHUE AETANCH B

CAD — cucremax: AutoCAD, KOMITAC-3D, SolidWorks, Inventor, Creo. 2014 r.s. 304
CTp.

bonpmiakoB B.II. Co3ganue TpexMepHBIX MOJENed U KOHCTPYKTOPCKOM TOKYMEHTAllUh B
cucreme KOMITAC-3D, 2010 r.B., 496 ctp.

[Tonenyx H. Camoyuutens AutoCAD, 2016 r.B. 384 ctp.

[Toropenos, B. AutoCAD 2009: 3D-monenupoBanue / B. Iloropenos. - CI16.: BHV, 2009. -
400 c.

KnumaueBa, T.H. AutoCAD. Texuunueckoe uepuenue u 3D-monenuposanue. / T.H.
Knumauesa. - CI16.: BHV, 2008. - 912 c.

Cazonos, A.A. 3D-monenupoBanue B AutoCAD: Camoyuuntens / A.A. Cazonos. - M.: IMK,
2012.-376c.

OBOPY/JIOBAHME

3D-nipunTEp.

. Jlocka MarHUTHO-MapKepHasi.

HoyTtOyxk.
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