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IHosicHuTeNLHAA 3aIUCKA

]_IOHOJ'IHI/ITGJII)HEUI O6Hl€06p8.30BaT€JIBHaH 06mepa3BHBa}oma;1 ImporpamMmma HUMCCT
TCXHHUYCCKYIO HAIIPABJICHHOCTD. HporpaMMa pa3pa60TaHa B COOTBCTCTBHUHU CO CIICAYIOIIUMHA
HOPMATUBHBIMU JOKYMCHTAMMU!

- OenepanbHbii 3aKk0H Poccuiickoit denepanuu ot 29 nekadbps 2012 r. Ne 273-d3 «O06
obOpazoBanuu B Poccutickoit denepanumny;

- Pacnopspkenue npasutenibcTBa Poccuiickorn @eneparuu ot 28 uronst 2017 r. Ne 1632-p
«O0 ytBepxkaenuu nporpammel «L{udposas skonomuka Poccuiickoit deneparumny;

- Konuenuusa pa3BuTUA  JIOMOJHUTENBLHOTO OOpa3oBaHusi jered, Pacmopsikenue
[TpaButenscTBa Poccutickoit dheneparuu ot 4 centsiops 2014 r. Ne 1726-p;

- Tlopsgok opraHuM3anmMu ©  OCYIIECTBICHHS O00pa30BAaTEIbHONW NIEATEIBHOCTH TIO
JIOTIOJTHUTENBHBIM 00pa30BaTEIbHBIM TMporpaMmaM (yTBEPKJIEH NMpukazoM MUHHCTEpPCTBA
npocsetienust PO ot 9 Hosa6ps 2018 r. Ne 196);

- Meroanueckue pPEKOMEH a1 1o IPOECKTUPOBAHUIO JOTIOJTHUTEIIbHBIX
oO011epa3BUBAIOIITIX nporpamMm  (BKJIOYasi pa3HOYypOBHEBbIe TMporpammsel) [lucbmo
MunucrepcTBa oOpazoBanus u Hayku Poccun ot 18 Hoa0ps 2015 roma Ne 09-3242;

- Canllun 2.4.4.3172-14 «CaHuTapHO-3MIUIEMUOJIOTHYECKUE TPEOOBAHHS K YCTPOUCTBY,
CONICP)KAHUI0 W  OpraHu3allud pekuMa palboThl  00pa3oBaTENBHBIX  OpraHU3aIUil
JOTIOJTHUTEIHLHOTO 00pa30BaHUs JCTEil»;

- JIOKAIbHBIMHU  aKTaMu  MyHUIIMNATBHOTO  OIO/HKETHOTO  00Ie00pa3oBaTeIbHOTO
yupexaenus «Huxneomckas CLL No2y.

AKTyaJlbHOCTb TPOTPAMMBI.

CoBpemeHHOE O0OLIECTBO BCE OOJIBLIE 3aBUCUT OT TEXHOJIOTUH M MMEHHO IIO3TOMY BCE
Oornee mpuCTaNIbHOE BHHUMAHUE YAENSAETCS TaKOW OOJacTHM HWHTEIJIEKTa YelIOBeKa, Kak
WHKEHEPHOE MBIIIECHHUE.

HNHxeHepHOe MBIIIJIEHHE — 3TO CI0KHOE oOpa3oBaHWe, OObEIHMHSIONIEE B ceOs pasHbIC
TUMBl  MBIIUJIEHUS:  JIOTUYECKOE,  MpocTpaHCTBeHHOe. IIpakThueckoe,  Hay4dHOE.
OcTeTndecKkoe, KOMMYHHKAaTUBHOE, TBOPUYECKOE.

AKTyanbHOCTh BBIODAHHOTO HAMpaBlICHUS JUIsi padOTHI 3aKJIOYaeTcs B TOM, YTO B
COBPEMEHHBIX YCIOBUAX PA3BUTHUS TEXHOJOTHI TpéxMepHas rpaduka akTUBHO MPUMEHSETCS



JUISL CO3/IaHMsT M300pa)KEHUWH Ha IUIOCKOCTH B3KpaHa WM JHucTa OymMard B HayKu U
IIPOMBIIIIJICHHOCTH, HAIPEMEP B CUCTEMax aBTOMAaTH3alnu NpoekTHIX padot (CAIIP).

[Ipomtecc co3manusa  Jro0oOM  TpEXMepHOW Mojaenu oObekTa HaszbpiBaeTcs «3D-
MojenvpoBaHue». B coBpeMeHHOM Mupe Habupaer o000poThl mnomyJsgpHocTs 3D-
TEXHOJOTHH, KOTOpble BCEe OOJIbLIE BHEAPSIOTCS B pa3iuuHble c]epbl IesATEIbHOCTH
YyeJoBeKa. 3HAUMTEIbHOE BHUMaHue yaensaercs 3D-mopennpoBannio. 9To MporpeccuBHast
OTpacib MYJbTUMEIWA, MO3BOJISIIONIAS OCYLIECTBIATh MPOLECC CO3AaHUS TPEXMEPHBIX
Mojzienel 00beKTa NpU TOMOIIM CHEIHUAIbHBIX KOMIBIOTEPHBIX mporpamm. [Iporpamma
«KOMITIAC» - rpadpuueckuil mnakeT, NpeJHA3HAYEHHBIM A JHO0Oro CIELHAIUCTA,
paboTarouiero ¢ MPOEKTHOM rpadukoid M JoKyMeHTanueu. JlaHHas Bepcusi MPOrpaMMbl
OpUEHTHpOBaHa Ha paboTy, Kak C ABYMEPHBIMU, TaK U TPEXMEPHBIMU OOBEKTAMHU.

Orta rpaduyeckas nporpamma oMoraeT pa3BUBaTh y IIKOJIbHUKOB 00pa3HOE MBILUICHHUE,
TBOPUYECKHE CIOCOOHOCTH, JIOTHKY, (aHTasuto. Ha 3aHATHAX IIKOJIBHUKU Yydarcs
U300pakaTh CPEACTBAMU KOMIIBIOTEPHOM rpauKu MPOCTEHIINE F€OMETPUYECKHE 0Opa3bl.
V3HaOT, Kak MpaBUIbHO OQPOPMUTH YEPTEX, NPOCTABUTH pa3Mepbl U paboTaTh C
TpéxmepHoil rpaduxoil. [IpuoOperaror 3HaHUS U yMEHHS pPaOOThl HAa COBPEMEHHBIX
npodeccuonanbubix 1K ¥ mporpaMMHBIX cpencTBax, BKIOYas TpadUUECKHil pemaKTop
KOMIIAC-3D. C mnomompl0 TpeXMEpHOro rpaduyeckoro ueprexa U PUCYHKA
pa3pabatrbIBacTCsl BHU3yaJbHBII OOBEMHBIM 00pa3 jKemaeMoro OOBEKTa: cOo3JaeTcs Kak
TOYHAsi KOMNHMS KOHKPETHOro IIpeAMeTa, TaKk M pa3paldaThlBaeTcs HOBBIMA, elle He
cymiecTByomuii 00beKkT. 3D-MonenpoBaHne MPUMEHSIETCS KaK B TEXHUYECKOUW cpene, AJis
CO3JaHMs TPOMBIIIEHHBIX O0OBEKTOB, TaK U JIJIS1 CO3AAHUS AICTETUUYECKUX U XYA0KECTBEHHO-
rpaduyeckux o0pa3oB M 00bEKTOB. M3roroBiieHHE OOBEKTOB MOXET OCYIIECTBISTHCS C
nomorisio 3D-npunTepa.

VYHuukanbHocTh 3D-MozennpoBanus 3aKkiIO4aeTcsi B MHTErpaldyd PUCOBAHMS, YEpUCHUS,
HOBBIX 3D-texHonoruii. UTo CTAHOBUTCS MOIIHBIM MHCTPYMEHTOM CHUHTE3a HOBBIX 3HAHUM,
pa3BUTUSL METANpPEIMETHBIX 00pa30BaTENbHBIX pe3ynbTaToB. OOydarommecs OBJA/EBAIOT
LEJBIM PSIZIOM KOMIUIEKCHBIX 3HAHUW U YMEHUH, HEOOXOAUMBIX JJIsl pean3aliy MPOeKTHON
nearesbHOCTH.  DOpMHUPYIOTCS  NPOCTPAHCTBEHHOE, AHAIMTUYECKOE W CHHTETHYECKOE
MBIIIIEHHE, TOTOBHOCTh M CIIOCOOHOCTh K TBOPUYECKOMY IMOMCKY M BOILIOLICHUIO CBOUX HEH
Ha MpakTUKe. 3HaHUS B 00JIaCTH MOJEIMPOBAHUS HALEIUBAET JETEH Ha OCO3HAHHBIN BHIOOP
npodeccuu, CBI3aHHOW C TEXHUKOW, N300pa3UTEIbHBIM UCKYCCTBOM, AU3AHHOM: MHKEHEP-
KOHCTPYKTOP, HHKEHEP-TEXHOJIOT, IPOEKTUPOBIIMK, XYI0KHUK, THU3AHHED.

HoBu3HOI B [aHHOM HampaBiieHUW sBisieTcs mnpuMeHeHue B 3D-MopennpoBanuu
TexHosiorun pucoBanus 3D-pyuxoil. B manHoMm mnpouecce s co3naHus OOBEMHBIX
M300pKEHUI HMCMOJIB3YETCS HAarpeThlii OMOpas3ioraemblil IUIACTUK. 3aCTHIBIIME JIMHUM W3



IUIACTUKA MOXKHO pacrojiaraTb B pPa3jM4YHbIX IUIOCKOCTSIX, YTO II03BOJISIET PUCOBATH B
IIPOCTPAHCTBE U CO3/1aBaTh OOBEMHBIE MOJIEIH.

Kpaiine BaxHo. Uto 3amsatus 3D-monenuvpoBaHuveM MO3BOJIAIOT pa3BUBaTh HE TOJBKO
TBOPUYECKHM MOTEHUHAN IIKOJbHUKOB, HO M WX COLMAIbHO=TIO3UTUBHOE MBIILICHUE.
TBopueckue TPoeKThl Mo co3nanuio APT-o0BEKTOB: MOMApPKU, CYBEHUPHI, H3ACIUAS IS
Pa3IMYHBIX COLMAIIBHO-3HAYUMBIX MEPOTIPUSATHM.

[Iporpamma pa3paboTaHa s YYPEKICHHUS TOTIOJHUTEIHHOTO OOpa30BaHUs, YTO
aKTyaJIbHO, TaK KaK B JOMOJHUTEIBHOM 00pa3oBaHWUU 00pazoBaTelibHAS NEATEILHOCTh
JOJDKHA OBITh HANpaBlieHA «HA COIMAIM3AIMIO W aJanTaIuio OOyJaroIuXxcs K KU3HUA B
0OIIIECTBE.

HoBas KOHHeHHI/IH pa3sBUTHA OOIMOJIHHUTCIIBHOT'O 06pa30BaHI/I${ HanCJIMBACT YYPCIKACHUA
JOITIOJIHUTCIBHOTO O6pa30BaHI/ISI Ha «IIPCBpallCHUC JKHU3HCHHOI'O IIPOCTPAHCTBA B
MOTHUBHUPYIOIICC ITPOCTPAHCTBO».



IIJIAHUPYEMBIE PE3YJIBTATBI
Heab nporpaMmmbl

dopMHUpOBaHUE U PA3BUTHE Y OOYYAIOMIMXCS MPAKTHYECKUX KOoMIeTeHIMM B obiactu 3D
TeXHOJIOTuK. [loBbIllIECHWE TIO3HABATEILHOW MOTHBAlMM W PA3BUTHUE  BJIEMEHTOB
WHXEHEPHOT'O0 MBIIIJICHUS O0Yy4Yarouuxcsi B Mpolecce MPUOOPETEHUs] 3HAHUM, YMEHUU U
HaBBIKOB 3D-MoAenpoBaHus U pa3pabOTKU COMATIBHO-3HAYUMBIX TBOPUECKUX MTPOCKTOB.

3axayu nporpamMmbl
- Hay4uTh O0yUarolUXCsl cO3aBaTh MOJIENHU B IporpamMmax 1o 3D MoaenupoBanuio;

- Hay4uTh oOyUarommxcs padborate Ha coBpeMeHHOM 3D oGopynoBanum (IIpUHTEP, CKAHED,
3 pyukn);

- BBIIIOJIHATE H pa3pa6aTI>IBaTI) dBTOPCKHUC TBOPUYCCKHC IIPOCKTBI C IIPHUMCHCHUCM 3D
MOACIUPOBAHNA H 3allIUINATh UX HAa HAYUHO-IIPAKTHYCCKHUX KOH(bCpGH]_II/IHX;

- npodopUEHTALINS O0YUYAIOIIUXCS;

- IIOAT'OTOBUTH 06yqa}oumxc;[ K BBICTYIUICHUSAM Ha COPCBHOBAHHAX IIO 3 D
MOACIUPOBAHUIO.

OcHOBHBIE 0COOCHHOCTH NPOTPAMMbI

[Iporpamma npenycMaTpuBaeT MOJATOTOBKY oOydaronuxcs B oonactu 3D-monenupoBanus

u 3D-mevatn. OOyuenue 3D-monenupoBaHHMIO ONHMPAETCS HA YK€ HMEIOLIMICT Y
OoOy4aroluxcss  ONBIT  MOCTOSHHOTO  MNPUMEHEHUs UH(POPMAIMOHHO-KOMIIBIOTEPHBIX
TEXHOJIOTUH.

B coaepxanuu mnporpaMMbl  0cO00€ MECTO OTBOAMTCS MPAKTHUYECKUM 3aHSTHSM,
HaIpaBJIEHHbIM Ha ocBoeHHe 3D TexHosoruu u 00pabOTKYy OTAEIBHBIX TEXHOJOTUYECKUX
MPUEMOB M TPAKTUKYMOB, TPAKTUYECKUX pabOT HAMPaBIECHHBIX Ha MOJYYCHHUE Pe3yJIbTaTa,
OCMBICJIEHHOTO ¥ MHTEPECHOTo uisi oOyuaromierocs. Pe3syiabTaTtoM peanuzanuu Bcex 3azad
SBJISIFOTCSI TBOPUECKHUE MPOEKTHI — co3/laHHble APT 00BbeKTbI, CyBEHUPBI.

IIporpamma siBasieTcsl aBTOPCKOM, pa3paboTaHa M COCTaBJICHA B COOTBETCTBUH C
TpeOOBAaHUSIMHU K  JIONMOJHHUTEIBHBIM  00Ie00pa3oBaTeIbHBIM  OOIIEpa3BUBAIOITIM
porpamMmam.



B nporpamme 10cTaTOYHO MOJIHO U3JI0KEH TEOPETUUECKUN YUeOHBIM MaTepual, pu 3TOM
KO BCEM TE€MaM YETKO OINpEeTCHbl MPAaKTUYECKUE 3aHATHS, KOTOPBIM OTBOIUTCS
3HaYUTeNbHAs pOJIb, YUWUTHIBas crenuuky mnporpamMmbl. [IporpamMma cocTaBieHa Tak,
YTOOBI KaXKABIA OOYYaIOUIUIiCS MMEN BO3MOXKHOCTH CaMOCTOSITEIBHO BHIOpaTh Hambosee
WHTEPECHBIA OOBEKT U TEMY ISl palOTHI,

[IporpamMma mpennasHaueHa i oOydarommxcsi 11-17 neT, mposBISIOMIMX HHTEpEC K
TEXHUYECKOMY TBOPUYECTBY.

O6bem mporpammel: 136 Tematmueckux 4vaca. M3 Hux 42 uvaca-teopust u 66 yacos-
IIPAKTHKA.

Cpok ocBoenust: 1 rog

Pexxum 3anstuit: 3 paza B Henento. [Ipo1obkuTensHOCTh 3aHATHI — | yac.



COILEPKXAHUE NPOI'PAMMBI

YUYEBHbIN IUIAH
Ne | Conepxxanue KonnuectBo yacoB dopma
n/m Bcero Teopus [TpakTika | arTecTauuu/
KOHTPOJIS
1 | KommnbrotepHas 6 4 2 3auer
rpaduka
2 | Usyuenue u pabota c | 12 6 6 3auer
YePTEIKAMH.
3 | Oneparuu 11 5 6 3ayer
MOJICJIMPOBAHUS
4 | Co3nmanue ueprexein | 6 3 3 Cosnanue
yepTexa. 3auer
5 | IIpoekTupoBanme 10 5 5 COopka o0BeKTa.
JeTajIen 3ayer
6 | 3D neuats 24 7 17 [IpoOHas neyarts.
3ayer
7 Coznanue aBropckux | 10 10 IIpe3enrarus
MoJIeNiel U UX TedYaTh aBTOPCKUX
MIPOEKTOB
8 | 3D ckanupoBanue 15 6 9 [IpoOHoe
CKaHUPOBAHUE.
3ayer
9 | Pabora ¢ [IK 13 6 7 3auer
10 | KoMruiekcHbIH 1 1 Urorosas
MIPAKTUKYM aTTeCTaIUs
NTOI'O 108 42 66




YYEBHO-TEMATHYECKHWH IVIAH

Tema KosauuecTrBo yacos
Bcero Teopu | IIpakTuka

s

1. KomnbrorepHas rpaguka 6 4 2

Beenenue. [IpaBuna TeXHUKH 1 1

0e30macHOCTH MpHU padoTe Ha

KOMITIBIOTEPE.

OCHOBHBIE TOHATUS KOMITIBIOTEPHOU 1 1

rpauKu.

Ha3nauenue rpaguueckoro penakropa 2 1 1

KOMIIAC -3D. 3anyck nporpamMmel.

OCHOBHBIE 3JIEMEHTHI pab0UYero OKHa 2 1 1

nporpammbl KOMITAC-3D. OcHoBHBIE

narean KOMITAC-3D/

2. U3yuenue u padoTa ¢ yepre:Kkamu 12 6 6

N3meHenune pazmepa n3o0paxeHus 2 1 1

Bo16op (opmarta uepTexa U OCHOBHOM 2 1 1

HAAMNACH

[TocTpoeHne reoOMETPUIECKHUX 2 1 1

MPUMHUTHBOB

KomaH1pl BBOJIJa MHOTOYTOJIbHUKA U 2 1 1

IPSIMOYTOJIbHUKA

M3y4yeHue cucteMbl KOOPIHHAT 2 1 1

Boinonnenne pabotel «Jlunuum yeprexa» | 2 1 1

3. Onepanumn MOIeJTMPOBAHMS 11 5 6

Onepaius «CIBUT, KIIOBOPOT» 1 1

Orneparus «BbIIaBIMBAHUECY 2 1 1

Omneparus «MacimTaOupoBaHUEe) 2 1 1

Onepanust «CUMMETPHUSI 2 1 1

Onepanuns «Konus» 2 1 1

Omnepanust «IpoCTPaHCTBEHHOTO 2 1 1

MOJICJIUPOBAHUS»

4. Co3nanme yeprexei 6 3 3




[TocTpoeHue reoMeTpuyecKux 0ObEKTOB | 2 1
110 CETKE

AJTOPUTM NOCTPOEHUS NPSIMOYTOJIbHUKA | 2 1
110 CETKE

BrInonHeHne yrpaxxHEeHH 10 TEME! 2 1
«ITocTpoeHne reoMeTpuIecKuX 00ObEKTOB

IO CETKE»

5. [IpoekTUpoBaHue aeTajnei 10 5
OCHOBHBIE OHATHS CONPSKEHUN B 1

yepTexax JeTalen

[locTpoeHune CONpsKEHNN B UEpTEkKAX 2 1
netaneit B nporpamme KOMITAC-3D

[TpoexkTrpoBaHue JeTaN «KPIOKa 2 1
[TpoekTupoBaHHE NETATU «IIOBECKA» 2 1
[IpoexTupoBanue 3y0uaThIX mepeaad, 3 2
BaJIOB, Pa3HBIX BUJIOB COCIMHEHUN

6. 3D neuarb 24 17
[IpaBuna TeXHUKU O€30MaCHOCTH MPU 1

pabore ¢ 3D npunTepom.

YerpoiictBo 3D npunTepa 1

OCHOBHBIE XapaKTEpUCTUKU IIPUHTEPA, 2 1
IPUEMBI paOOTHI

[Toaxmtouenue 3D npunTepa. [leppas 2 1
Hactporika 3D npunTepa.

[Ipaktuueckas padora. [Iporpammuoe 2 1
oOecnieyenue g 3D nevaru.

Bunars!l miactTukoB 1

[ToaroroBka Mojenu K padote 1 1
(pacronoxeHue u T.1.)

Tunbl noAIEepKEK U 3aMOTHEHUS. 2 1
[TomnepxuBaronme CTpyKTypbl

BrinonHeHne npoeKkToB 11 11
[Ipaktuueckas padora. [IpoOHas neyats. | 1 1
3ayer.

7. Co3nanue aBTopckux moaesei u mx | 10 10
neyarthb

[Ipaktuueckas padora. Co3nanue 8 8
ABTOPCKUX MOJIEJICH 1 UX TIeYaTh

[Ipaktrueckas pabora. [Ipezenranus 2 2
ABTOPCKUX MOJIEIIEH

8. 3D ckanupoBaHue 15 9
[IpaBuna TeXHUKU O€30MaCHOCTHU MPU 1

pabore ¢ 3D ckanepom

YerpoiictBo 3D ckanepa 2 1
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OCHOBHBIE XapaKTEPUCTUKH CKaHEpa

HacTtpoiika ckanepa, mpreMbl paboThI

Iloaroroska Mmonenu

BrinonHeHne npoekToB

9. Paoora ¢ I[IK

~Ng|Rk ke

Ocuossl [1IK

BrinosHeHUE MIOCKUX PUCYHKOB

e

Co3manue mIOCKMUX dJIEMEHTOB I
MOCJICTYIOIIEH COOpKH

NINFPIFRPIOOININIDN

L

|

Coopxka 3D mojeneit u3 mIoCKux
HJIEMEHTOB

N

OO0BEMHOE PUCOBAHKE MOJICIICH

Brimonnenue IIPOCKTOB

10. KoMmieKCHbIH NPAKTHKYM

Hrorosag arrecranus

RSN

UTOI'O

108

42

I
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COAEPKXAHUE YYEBHO-TEMATHUYECKOI'O IIJTAHA
Komnblorepuas rpaguka

HNHcTpyKTaX MO TEXHUKE 0€30ImacHOCTH MpH paboTe Ha KOMIIbIOTEpE. YCTPOMCTBO U
OPUHLUI pabOThl MEPCOHAIBHOIO KOMIbIOTEpAa. YTO Takoe KOMIIbIOTEpHas rpaduka.
Hasnadenne rpaduyeckoro pemgakropa. 3HakoMcTBo ¢ mporpammoit «KOMITAC -3D»
(MHCTANIALMS, U3y4YeHHUE nHTep(erica, OCHOBHbIE TPUEMBI PAOOTHI).

HN3yuenne u padora ¢ YepTe:KaMM.

O630p 3D rpaduku, 0630p pazHOro mporpaMMHOro obOecrneueHus. PenaktupoBaHue
MOJIEIIEH.

Ilpaxmuuecxkue pabomui.

1. Co3naHue NpoCThIX T€OMETPUUECKUX PUryp.

2. TpexmepHOE MOJIETUPOBAHUE MOJIEIH 110 U300PAKEHHUIO.

Ananumuueckas 0esmenbHOCMb:

- AaHAJIM3UPOBATH U300PAKEHUS JJIsI KOMITBIOTEPHOTO MOJISTUPOBAHNS,

- aHAJIM3UPOBATDH U COMOCTABIIATH PA3JIMYHOE MPOrPaMMHOE 0OECIIEUEHHE.
Ipaxmuueckas desmenbHOCMb:

- OCYIIIECTBIIATh B3aUMOJICHCTBUE PA3HOTO MPOTPAMMHOTO 0OECIICUCHHS;

- ONpEACNIATh BO3MOXXHOCTH MOJCIMPOBAHUS B TOM WIM HHOM IPOrPaMMHOM
00eCIIeYeHNH;

- MPOBOJIUTH MOUCK BO3MOXKHOCTEH B TPOrPaMMHOM OOECIICUCHHH.
Onepanumn MoaeJIUPOBAHMS.

CrocoObl  cO3mMaHMsI  MOJEICH ¢ TPUMCHCHHEM  OIepalid  MOJICITUPOBAHMSI,
dbopmooOpazoBanusa. CrnocoObl peaakTUpoBaHUsT Mojenel. [IprumeHeHne crienraibHBIX
orieparuii 11si Co3AaHus dJIEMEHTOB KOHCTPYKIU. [IpumeHenne OubamoTex.

Ipaxmuueckue pabomol:

12



1.Manunymnsuuu ¢ 00beKTaMHU.
2. lyomupoBaHue, pa3MHOXKEHHE 00BEKTa.
Ananumuyeckas 0esmebHOCmb.

- IPUBOJUTH MIPUMEPHI CUTYyAIIHA, B KOTOPHIX TpeOyeTcs UCIOIb30BAaHUE MTPOTrPAMMHOTO
obecneuenus s 3D monenupoBaHus.

IIpakmuueckas OessmenbHOCMb.
- CO3/1aBaTh C UCIIOJIb30BAHUEM KOHCTPYKTOPOB (1madnonoB) 3D moxaenu;

- IIPOABJIATH I/I36I/IpaTCJII)HOCTB B pa60Te C 6I/I6HI/IOT€K3MI/I, HCXOOsA M3 MOPAJIbHO-
ITHYCCKHUX C006pa)KCHHﬁ, IMO3UTHBHBIX COHNHUAJIBHBIX YCTAHOBOK W  HHTCPCCOB
HHAUBUIYAaJIbHOI'O PAa3BUTHA.

Co3nanue yeprexei

O630p 3D rpaduku, 00630p mporpaMMHOro oOecredeHHus I CO3JaHUS YepTexkKa.
3nakomMcTBO ¢ mporpammoii  «CorelDRAWy, OCHOBBI  BEKTOPHOH  rpadukw,
KOHBEepTHpOBaHWE (opmaToB, TpakTHdeckoe 3aHsaThe. Co3mgaHWe dYepTexa B
nmporpaMmMHOM obOecrniedeHuu 1o 3D MoaenupoBaHWI0, KOHBEPTHPOBAHWE TpapuIecKux
U300paKEHUI B BEKTOPHYIO FpauKy.

Ipaxmuueckue pabomoi:

1.PucoBanHbIe KpUBBIE, MHOTOYTOJIbHUKH.

2.Co3nanue rpaduuecKuM MPUMHUTHBOB.

3.Co3nanue MpoCThIX YepTexei Ha Oymare.

4. co3manue ICKTPOHHOTO YepTexka.

Ananumuyeckas 0esmenibHOCMb!

- BBISIBJISITH OOIIIME YEePThI U OTJIMYHUS CITIOCOOOB CO3JIaHUS YePTEXKa;
- aHAJIM3UPOBATH MOJICIIb JIJISl CO3aHUS YePTEXKa;

Ipaxmuueckas desimenbHOCMb!

- OCYIICCTBIIATH DJICKTPOHHBIN YEPTEX MOCPEICTBOM MPOTPAMMHOI0 OOCCIICUCHHUS IS
3D monenupoBanus;

- co3/1aBaTh OJIaHK YEPTEXkKa U YEPTEK B OyMaKHOM BapUaHTE.
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IIpoexTupoBanue aeranue

I/I3yquHe 111a0JIOHOB L CO3aHUus YCPTCIKa B 3 IMPOCKIUAX, CO3OAHHC PA3PC30B,
BBICTABJICHHUC PAa3MCPOB, IIPABUJIBHOC HAIIMCAHNEC TCKCTA HAa YCPTCIKC.

IIpakmuueckue pabomui:

1. TlocTpoeHue cConpsKEHNI B YEPTEkKaAX JeTaeH.
2. IlpoexktupoBaHue aeTau.
3. IIpoektupoBanue 3y0UaThIX Mepeaad, BajoB, pa3HbIX BUIOB COCTUHEHUH.

Ananumuveckas 0esmenbHOCmy.

- IPUBOAUTH MPUMEPHI CUTYAIIUH, Ie TpeOyeTcsl YepTex B 2-X MPOEKIUX, Ie B 3-X, a
rae Tpedyercs pa3pes;

- aHANM3WPOBAaTb U  COMOCTaBIATH PA3IUYHYI0 (PYHKIUOHAIBHOCTH  PA3HOTO
MIPOTPaMMHOT0 00€CTICUEHUSI.

IIpakmuueckas oesmenbHOCMb:
- CO3/1aBaTh pa3HbIe MPOCKIUU. IJIs1 TpaUUecKuX MOJIENEH;

- pUCOBAThb KPUBLIC, YMCTb CTPOUTH MHOI'OYI'OJIbHUKH.

3D neuars.

Urto Ttakoe 3D mnpuntep. M3ydyenue pasHoBuaHocTel 3D mpUHTEPOB, Pa3IUIHOIO
nporpaMmmHoro ob6ecnedenus. I[logbop cnaiicepa nns 3D npunTepa, BO3MOXKHOCTH
MOCTPOEHUS MOJIEPKEK, TPABUIILHOE PACIONIOKEHUE MOJIen Ha cToje. [leyars moaeneit
Ha TEIJIOM M XOJOJHOM CToJie, B ueM pazHuia. Cpeactsa AJid Jydllen aare3uu 1miacTuka
CO CTOJIOM.

Ipaxmuueckue pabomol:

3D npuHTEp, U3 YETO COCTOUT, IPUHIUITBI pa0OTHI, PACTIOJIOKEHHUE OCEH.
Hacrpoiika 3Dnpunrepa, kanubpoBKa cTonia, 3arpy3ka 1iacTuka.
3.M3yueHue nmporpaMmMHOro o0ecreyeHus AJis rnevatu (ciaicepsl).

W

Bunpel nnactuka, cocras. TemnepaTypsl IulaBiIeHUsA. XUMUYECKAN COCTAB.
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5. TloaroroBka 3D mozenu k meudaTw, pa30MEHUE Ha CJIOW, TUIOTHOCTH 3aIlOJHEHHS,
neYaTh C MOACPKKAMH, C THIOTOM, C KpaeM.
6. [IpoGHas meuaTs.

Ananumuyeckas 0esmenbHOCMb.!
- IPUBOJIUTH TIPUMEPHI (HOpMaTBHBIX B He(hOPMATTLHBIX UCIIOTHUTEICH,
- IPUIYMBIBATh 3a/1a4M 110 yIpaBieHuto npuHTepoB ¢ [1K;
- BBIJICJISITH IPUMEPHI CUTYAIIU, T/Ie TPEOYEeTCs TeTIbIA CTOT,
- OTIPEEIIATh BO3MOXKHOCTh TIeHaTH 0€3 MOICPIKEK;
- aHAJTM3WPOBATH MOJIECIIb, JUIS TaJbHEHIIICH TIeyaT U BEIOOP TUTACTHKA;
- onpenenaTh HeucnpaBHocTu 3D npunTepa;
- OCYIECTBIIATH neuyath Ha 3D npunTepe;
- CpaBHHMBATh PA3JIMYHBIE CIIAWCEPHI ITOCTIE TICUATH.
Ipaxmuueckas desmenbHOCMb!
- KOHBEpTHPOBaTh Mojelb B STL-daitn, u B nanpreimem B GCODE;
- YMETh 3arpy>Kath MJIACTHK, U OCYIIECTBIIATh KaTMOPOBKY CTOJA;
- MPaBWIBHO pacmnoiaratk 3D Mojenu Ha cToe;
- OCYIIECTBIIATH Meuath Ha 3D mpunTepe.
Co3nanue aBTOPCKHUX MOJeJIed U UX NeYaTh.

CamocTosiTenbHass paboTa HajJ CO3/IaHUEM ABTOPCKUX MOJIEJNEH, MPOEKTOB C UEpTEKaMU U
neyaThblo.

IIpe3eHTanust aBTOPCKUX MOJIETIEM.
3D ckanupoBaHue.

YerpoiictBo 3DckaHepa, OCHOBHBIE XapaKTEPUCTUKHU, HACTPOIKA, MTpUeMbl padoThl. Obmas
uH(pOpMaIus 0 MOATOTOBKE MojienH K padoTe. [ToaroroBka Moaenu Jjisi pa3HbIX TEXHOJIOTUN
3D neuatw.

Ilpakmuueckas paboma:
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1. Hactpoiika 3D ckanepa

2. W3zydeHue mporpaMMHOTO OOecTieueHust A5l CKaHUPOBAHUS.

3. BeimonaHeHUE IPOEKTOB.
Ananumuueckas 0esmenbHOCmb:
- OIPEIEIATh BO3MOKHOCTh CKAHUPOBAHUS;
- aHAJIM3UPOBATH MOJIEIIb, JUISl TaJbHEHIIIEr0 CKAaHUPOBAHUS;
- onpenesATh HencnpaBHocTu 3D ckanepa;
- OCYILECTBIIATHh cKaHUupoBaHue Ha 3D ckanepe.
lIpakmuueckas oesmenvHOCMb:
- BBIIIOJIHEHHUE TIPOEKTOB.
OcHoBbl nonb3oBanus [1K
Co3znanue MmI0CKUX 3JEMEHTOB AJIS MOCIEAYIOENd COOPKH.
Coopxka 3D mojeneit u3 miocKuX 3JIEMEHTOB.
O0BEeMHOE pUCOBAHKE MOJIEIIEH
BrimmonHeHEe TPOEKTOB.
KoMmmiekCHBIN NPAKTHKYM
Pelienrie TECTOB U HANMCAHUE TIPOTPaAMM.

Hrorosasg arrecrarus.
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YCJIOBUSA PEAJIM3ALIMU ITPOTI'PAMMBI
MartepuajJbHO-TEXHHYECKOe o0ecneueHue

JUia  ycnemHoW — peanu3aludd  [pPOrpaMMbl  UMEIOTCS:  [OMEIEHUS,
yJIOBJIETBOPSIOLIME TPeOOBAHUSAM K 00pa30BaTEILHOMY IMPOLIECCY B YUPEXKICHUSIX
JOTIOJIHUTENBHOTO  00pa3oBaHMs, KommbioTepbl, 3D mnpunrtepsl, HWHTepHer,
WHTEpaKTHBHAs JOCKa, mpoekrop, 3D ckaHep, kommiektytomme gt 3D
MIPUHTEPOB, PACXOJIHbIE MaTepuaibl (IJJACTUK Pa3HbIX BUAOB W PA3HOIrO IIBETA,
JIBYXCTOPOHHUU CKOTY, Kieit 1yt 3D nedatn).

Kanposoe o0ecieuenne

JIOTIOTHUTENBHYIO 00pa30BaTENIbHYIO MPOTpaMMy pEaIu3yloT IMeJaroru
JIOTIOJTHUTEJIBHOTO  00pa3oBaHUsl € KJIACCHMYECKUM OOpa30BaHUEM, YUHUTEIb
UH(OPMATHKHU.

NudpopmanuonHoe odbecneyeHmne
http://today.ru — suuukinonenus 3D neuatu

http://3drazer.com - ITopran CG. Bonblue apxuBbl MOJCIEH U TeKCTyp it 3ds

max http://3domen.com - Caiitr mo 3D-rpajpuke Cepres u MapuHsl
Bonnapenko/BuptyanbHas mkosamno 3dS max/0ecriaTHbIC BHICOYPOKH
http://www.render.ru - Caiit nocsimennsiii  3D-rpaduke

http://3DTutorials.ru - Ilopran mnocBsmeHHBIH wu3ydeHuto 3D
Studio Max

http://3dmir.ru - Best komnbroTepHas rpaduka — 3dsmax, photoshop,
CorelDrawhttp://3dcenter.ru - T"anepen/Ypoku
http://www.3dstudy.ru

http://www.3dcenter.ru

http://video.yandex.ru - ypoku B mnporpammax 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 — oHUIHATBHBIN aapec
nporpammeal Os1eHaep http://autodeskrobotics.ru/123d
http://www.123dapp.com

http://www.varson.ru/geometr_9.html
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METOINYECKHUE MATEPHUAJIBI
MeTtoauueckast OCHOBa J1sl pa3pabOTKU IPOrPaMMBL:

l'aticuna C.B., KusazeBa 1.B. Metonnueckue peKOMEHIAIMU 1S IEAaroros
JOTIOJIHUTEJIPHOTO  Oo0pa3oBaHUs 1O  H3yYeHHI0O  poOoToTexHuku, 3D
MOJICTUPOBAHUsA, NPOTOTUIHMPOBAHUS (HA OCHOBE OMbITA 00pPa30BATEIbHBIX
YUPEKICHUIN AOMOTHUTENbHOr0 oOpazoBanus Cankt-IletepOypra)
['epacumoB A. Camoyuutens KOMITAC-3D V12 , 2011 r.B. 464 c1p.
bompmakos  B.II., boukoB AJL, Jlsuwek FO.T. TsepoorenpHOE
mozaemupoBanue gneraneii B CAD — cucremax: AUtoCAD, KOMIIAC-3D,
SolidWorks, Inventor, Creo. 2014 r.s. 304 cp.
bonbmakoB B.II. Co3manue TpeXMepHBIX MoOJENed M KOHCTPYKTOPCKOM
noxkymeHnTanuu B cucreme KOMITAC-3D, 2010 r.B., 496 cTp.
http://today.ru — suuuxkionenus 3D neuatn
http://3drazer.com - IToptan CG. bosbue apXuBbl MOJICICH U TeKCTYyp aiis 3ds
max http://3domen.com - Caiit o 3D-rpaduke Cepres u MapuHsbl
Bonnapenko/BuptyanbHas mkosano 3dS max/0ecriaTHbIC BHICOYPOKH
http://www.render.ru - Caiit nocesieHHbIi 3D-rpaduke
http://3DTutorials.ru - [Topran nocesIeHHbINH U3ydeHH0 3D
Studio Max
http://3dmir.ru - Best kommbroTepHas rpaduka — 3dsmax, photoshop,
CorelDrawhttp://3dcenter.ru - T'anepen/Ypoku
http://www.3dstudy.ru
http://www.3dcenter.ru
http://video.yandex.ru - ypoku B nporpammax Autodesk 123D
design, 3D MAXwww.youtube.com - ypoku B mporpaMmmax
Autodesk 123D design, 3D MAX http://online-torrent.ru/Table/3D-
modelirovanie
http://www.blender.org — odunmansusIii agpec
nporpammal Os1eHaep http://autodeskrobotics.ru/123d
http://www.123dapp.com
http://www.varson.ru/geometr_9.html
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MeTOIlI/I‘leCKI/Ie PEKOMECHIAITUNA
10 BBIITOJIHCHHIO CAMOCTOATC/IBbHBIX (HpaKTI/I‘IeCKI/IX) paﬁoT

Y4eOHO-METOAUYECKOE TOCOOUE ISt
oOy4Jaroruxcs parMeHT

[TosicuutenpHas 3anucKa

MeToauueckie pEeKOMEHJAUUMU 10  BBIIOJHEHUIO  CaMOCTOSITEIbHOU
(mpakTuyeckoil) paboOThl OOYyYAIOIIMXCS NPU H3YYEHUHM JOMOJIHUTEIbHOU
oOuiepa3BuBaroiei nporpamMmsl ««3D MoaenupoBaHue»

[lenp MeTOAMYECKUX PEKOMEHIAIHM: OKa3aHHe MOMOIIM OOydYaromuMcs B
BBITTOJTHEHUH CaMOCTOSITEIILHOH (ITPaKTHYECKOW) paOOTHI.

HacTosmme Meronudeckue pPEKOMEHIAIMU COAEpkKAT paboThl, KOTOPHIC
MO3BOJIAT OOYYArOMIMMCS ~ CaMOCTOSITENIbHO ~ OBJIAJETh  (PyHAaMEHTAIbHBIMU
3HAHWAMHU YMEHUSIMH W HaBbIKAMHU JESITEIbHOCTH, ONBITOM TBOPYECKOW W
MPOEKTHON [EATENHbHOCTH, W HampaBiIeHbl Ha (QOPMHUPOBAHUE CIEAYIOIIUX
KOMIICTCHIMN:

OpraHu3oBbIBaTh COOCTBEHHYIO J€ATEIBHOCTh, BHIOMPATh TUIIOBBIE METOIbI
U CHOCOOBI BBITIOJIHEHHUS Y4YEOHBIX 3a]ad, OIEHWBATh UX 3PPEKTUBHOCTH U
Ka4yeCTBO.

[IpyHuMaTh pemieHus B CTaHAAPTHBIX M HECTAHJAPTHBIX CUTyallUsIX U HECTU 3a
HUX OTBETCTBEHHOCTh. OCYHIECTBIATh IMOUCK W HCIOJb30BaHHE WHGOPMAIINH,
HE00X0AUMOM JUIst 3PPEKTUBHOTOBHITOJHEHHS YUYEOHBIX 33]1a4 JINYHOCTHOT'O Pa3BUTHSL.

Hcnonb3oBaTh MHHOPMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUN B
y4eOHONU AESATETLHOCTH.

Co3naBarh W ynpaBisITh Ha MEPCOHATBHOM KOMIIBIOTEPE B MPOrPaMMHOM
obecnieuenun st 3D monenupoBanus u 3D nevatu

Co3nmaBath W 00pabarhiBaTh MHUQPPOBBIE U300pAKEHUS U

oObeMHBbIE  00BeKTh. (OOecmeymBaTh MeEpbl 1O  TEXHUKE

6e3omnacHoctu npu 3D nmeuarwu.

B pesynbraTe BBINONHEHHUS CaMOCTOSTENbHBIX (MIPAaKTHYECKOM) padoT
y4aluecs JOJDKHbI paCUIUPUTh CBOM 3HAHUS TI0O OCHOBHBIM pa3jiesiaM MPOrpaMMBbl.

Onucanue KaxJI0l caMOCTOATENbHON (MpPaKTHYECKO) pabOThl COAECPKUT

TEeMy, LEeIN padoThl, 3aaHMs, MTOPSIIOK BHINOJHEHUS padboThl, (POPMBI KOHTPOJIS,

TpeOOBaHUS K BBINOJHEHUIO W OQOpMIICHHIO 3adaHuil. Jlng mnomdydeHus

JIOTIOJIHUTENBHOM, Oosiee moApoOHONW HMH(OpMALMM IO HM3YyYaeMbIM BOIIPOCaM,



NpUBEACHO Y4eOHO-METOInYECKOe U MH(POPMAIIMOHHOE00eCTIeYeHHE.

Meroanyeckue PpPeKOMEHJAALMM 10 BbINOJHEHHIO Pa3JMYHBIX BH/I0B
CaMOCTOSATEIbHOI (MPAKTHYeCKOii) padoThI

Meroanyeckne peKOMEH/IalMY 0 COCTABICHUIO KOHCIIEKTa

1. BHUMaTenbHO MpPOYUTANTE TEKCT. YTOUHWUTE B CIPABOYHOM JIATEpATYypE
HETNOHATHBIE coBa.llpu 3anucu He 3a0yAbTe BEIHECTH CIIPAaBOYHBIE JaHHbIE HA
10JI1 KOHCIIEKTA,;

2. Brplmenute rmaBHOE, COCTaBbTE ILJIAH;

3. Kpatko cdopmymupyiiTe OCHOBHBIE TOJOXEHUS  TEKCTa, OTMEThTE
apryMEHTalUIO aBTOPA;

4. 3aKOHCIIEKTUPYWTE Marepuall, YeTKO CleAys NyHKTaMm IuiaHa. [lpu
KOHCIIEKTUPOBAHUU CTAPAUTECh BBIPA3UTh MBICIb CBOMMH CJIOBaMH.
3amnurcHu CIeyeT BECTH YETKO, SICHO.

5. I'paMOTHO 3amuceiBaiTe HUTAThL. L{UTHPYS, YUUTBIBAWTE TaKOHUYHOCTb,
3HAYMMOCTBbMBICIIH.

B TekcTe KOHCIEKTa KenaTeabHO IIPUBOIUTE HE TOJIBKO TE3UCHBIE IIOJIOKEHHUS, HO

U UX JokaszarenbcTBa. [Ipu odopmieHNN KOHCIIEKTa HEOOXOIUMO CTPEMUTHCS K

€MKOCTH Ka)KJI0I'0 IpeUIoKEeHU. MbICIIM aBTOpAa KHUTH CJIEYET U3J1ararb Kparko,

3a00TsChb O CTWJIE W BBIPA3UTEIILHOCTH HAMKUCAHHOrO. YUMCIIO JTONOJHUTENBHBIX

AJIEMEHTOB KOHCIIEKTa JIOJKHO OBITh JIOTMUECKH OOOCHOBAHHBIM, 3aIUCU JOJKHBI

pacnpenensaTbCs B ONPEASITCHHON MOCEI0BATEIIbHOCTH, OTBEYAKOIIEH JTOTHYECKOU

CTPYKType npou3BefeHus. /[ yToOuHeHHs U TONOJHEHN HEOOXOIMMO OCTaBIISATh

TTOJISL.

MeToanuyecKue peKOMEeH/IaluM 10 COCTABJICHUIO MPe3eHTaluil
[Ipe3entanust (0T aHIIIMHCKOIO CJIOBA - MPEJCTaBICHUE) — ATO HAOOP IBETHBIX
KapTUHOK- CJalJ0B Ha OMNpENEICHHYI0 TEeMy, KOTOpBI XpaHutcs B (aiine
cnenuaibHoro ¢opmara ¢ pacmmpenueM PPT. Tepmun «mpesentarus» (MHOTIA
TOBOPST «CIalA-QUIIbM») CBSA3BIBAIOT, MPEXIE BCEro, ¢ MHPOPMALMOHHBIMU U
peKIaMHBIMU (YHKIUSMH KapTUHOK, KOTOpPBIE PacCUMTaHbl Ha ONPEICIICHHYIO
KaTEropuio 3putesei (1oJib30BaTelien).
IIpu co3maHnm npe3eHTalnu ClIeayeT IPUAEPKUBATHCS:

1. OCHOBHBIX PEKOMEHJALNN 110 JU3ailHy MPE3eHTalNY;

2. IlpaBun mpudToBoro oopmiieHus;

3. OCHOBHBIW TIPaBUJ KOMIBIOTEPHOTO HabOpa
TEKCTa.

[IpaBuna opopmieHUs Tpe3eHTALUU:
[IpaBuno Ne 1: oOpaTuTe BHUMaHuWE Ha KA4eCTBO KapTHMHOK. KapTHHKHM JTOJKHBI
OBITh KPYMHBIMHU, YeTKUMH. He mbITaiiTech pacTsaruBaTh MENKHE KapTUHKU 4Yepes
BECh CIIAWJ: OTO NPHUBEACT K €€ NUKCEIN3alUd W 3HAYUTEIBHOMY YXYALICHUIO
kauecTBa. Ha ogHOM crnaiize — He Oosiee Tpex KapTHHOK, 4TOObI HE paccerBaTh
BHUMAaHHE M HE MNeEperpyxarb 3peHue. KapTuHKa IOJDKHA HECTH CMBICIOBYIO
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HarpyskKy, a HE IIpOCTO 3aHUMAaTb MECTO Ha cnafme.

IIpaBmio Ne 2. He mneperpyxaiiTe mpe3eHTAIMI0 TEKCTOM. MaKCHMalIbHO
CKaThle TE3UCHI, HE 0oJjiee TpeX Ha OJHOM ciaiijie. TeKCT He JOJKEH MOBTOPATH
TO, YTO T'OBOPSIT, BO3MOYKHO, JIMIIIb KPATKOE U3JI0KEHUE CYTH CKa3aHHOTIO.
[TpaBuno Ne 3. Odopmienue tekcta. TeKCT AOKEH OBITh YETKUM, AOCTATOYHO
KPYIHBIM, HE CITUBATHCS ¢ (POHOM.

[IpaBuno Ne 4. Hacrtpoitka anumauuu. [lopoli cocrtaBuTens Mpe3eHTAlUU, Kak
OyanTO Wrpasi B UHTEPECHYIO UTPY, MEperpy’kaeT Mpe3eHTalI0 aHUMAIlMOHHBIMU
sbpdexrtamu. DTO OTBIEKAaeT W OBIBAET OYEHb TSKENO sl ria3. Mcmonb3yiite
MUHUMYM 3(hPeKToB, Oepute TOIBKO camblie TpocThie. OCOOCHHO YTOMIISIOT TaKue
a¢(dexTsl Kak BBUIET, BpallleHWE, COOUpaHHEe U3 DJIEMEHTOB, YBEJIUYCHHE,
U3MEHeHHe mpudTa uin 1BeTa.

[TpaBuiio Ne 5. Cmena cnaiiioB. 31ech ToKe oOpaliaeM BHUMaHUE, KaK CMEHSIOTCS
cnaiinpl. Jlydme He ucnosb3oBaTh 37ech d(PQPexTsl anumanuu coBceM. Korna
CJIaiIbl CMEHAIOTCS, Hae3Kas JIpYyT Ha JIpyra Wik coOUpasich U3 OTAEIBHBIX MOJIOC,
HAaYMHAET MPOCTO pAOUTH B TUa3ax. beperutre cBoe 3peHUE W 3pEHHUs BallUX
CIIylIaTEJIEH.

21



10.

11.

12.

13.

14.

15.

16.

JIMTEPATYPA JJIA IIEJAT'OTI'OB

A0GGacos, .b. JIByxmepHOe U TpexMepHoe MojaenupoBanue B 3ds MAX /
N.B. A66acos. -M.: JIMK, 2012. - 176 c.

Bonbiiakos B.I1. Co3znanue TpexMepHBIX MOJICNIEH U KOHCTPYKTOPCKOM
nokymentanuu Bcucreme KOMITAC-3D, 2010 r.B., 496 cTp.

bonbmakos B.I1., boukoB A.JL., JIsuek FO.T. TBepaoTenbsHOE MOICTUPOBAHKE
neraneir B CAD — cucremax: AutoCAD, KOMITAC-3D, SolidWorks, Inventor,
Creo. 2014 r.B. 304 ctp.

["anees, P.M. 3D-moaenupoBanue nepconaxeit B Maya: YueGHoe mocobue st
By30B / P.M.T"anees. - M.: ['JIT, 2012. - 284 c.

I'epacumoB A. Camoyuutens KOMITAC-3D V12 , 2011 r.B. 464 c1p.

3ennpkoBckuii, B. 3D-MoaenmupoBanue Ha 6aze Vue xStream: YueOHoe
nocooue / B.3enbkoBckwid. - M.: @opym, 2011. - 384 c.

3enpkoBckuil, B.A. 3D moaenupoBanue Ha 6aze Vue XStream: YyebHoe
nocooue / B.A.3eubkoBckuii. - M.: ]I ®opym, HUL] Uudpa-M, 2013. -
384 c.

Kmumauesa, T.H. AutoCAD. Texaudeckoe yepuenue u 3D-

monenuposanue. / T.H.Knumauesa. - CI16.: BHV, 2008. - 912 c.

[Texapes, JI. ApxurekrypHoe moaenupoBanue B 3ds Max / JI. [Tekapes. - CII0.:

BHV, 2007.
- 256 C.

[Metenun, A.}O. 3D-monenuposanue B Google Sketch Up - ot npoctoro
K cnoxaoMy. Camoyuutens / A YO. Ierenun. - M.: JIMK Ilpecc, 2012. -
344 c.

[Toropenos, B. AutoCAD 2009: 3D-monenupoBanue / B. IToropenos. - CIIO.:
BHYV, 2009. -400 c.

[MTonemyk, H.H. AutoCAD 2007: 2D/3D-monenuposanue / H.H. TTonemyxk. -
M.: Pycckaspenakius, 2007. - 416 c.

Cazonos, A.A. 3D-monenupoBannie B AutoCAD: CamoyunTens / A A.
Cazonos. - M.: JIMK,2012. - 376 c.

Tosuk, B.T. 3ds Max TpexmepHoe MoaenupoBaHue U aHuMarus Ha npuMepax / B.T.

To3uk.
- CIIo.: BHV, 2008. - 880 c.

Tpy6oukuna, H.K. MonenupoBanue 3D-nanocxemorexuanku / H.K.
Tpy6oukuna. - M.:bunowm. Jlaboparopust 3nanuii, 2012. - 499 c.
[IBemOeprep, C.U. 3ds Max. Xyn0keCTBEHHOE MOICTUPOBAHUE U
cnenuanbhbie 3¢ dextsl /C.U. IIBemobeprep. - CI16.: BHV, 2006.

22



no

JIMTEPATYPA JJIS1 OBYUHAIOIIUXCSA

I'epacumoB A. Camoyuutens KOMITAC-3D V12 , 2011 r.B. 464 ctp.
Bonbmiako B.IIL., boukoB A.JL., JIsuek }O.T. TBepaorenbHOE
moaenupoBanue aeraneir BCAD — cucremax: AutoCAD, KOMITAC-3D,
SolidWorks, Inventor, Creo. 2014 r.B. 304 cp.

BonbmiakoB B.II. Co3manue TpexMepHBIX MOJAEIEH M KOHCTPYKTOPCKOM
nokymentanuu BcucteMe KOMITAC-3D, 2010 r.B., 496 c1p.

[Tonemyk H. Camoyuurens AutoCAD, 2016 r.s. 384 ctp.

[Toropenos, B. AutoCAD 2009: 3D-moaenuposanue / B. IToropenos. - CII6.:
BHV, 2009. -400 c.

Kmumauera, T.H. AutoCAD. Texuuueckoe yepucHue u 3D-moaenupoBanue. /
T.H.Kimumauesa. - CI10.: BHV, 2008. - 912 c.

Cazonos, A.A. 3D-moxenupoBanue B AUtOCAD: Camoyuntens / A.A.
Cazonos. - M.: JIMK,2012. - 376 c.

OBOPYJOBAHUE
3D — mpunTep.
Jlocka MarHUTHO-MapKepHasi TOBOPOTHASI.
HoytOyk.
4 N
LOOKYMEHT MOAMUCAH

QNEKTPOHHOWM MOAMNUCLIO

CepTtucmkat: 0082B0A2061BBOCFICFDFAD4237FF67F24
Bnapeneu: MenuHr AHHa 3ayapaoBHa
OencTeuteneH: ¢ 29.11.2022 o 22.02.2024

23



		2023-09-27T17:26:56+0600
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "НИЖНЕОМСКАЯ СРЕДНЯЯ ШКОЛА №2"




