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AHHOTaUUs K padoyeil mporpaMMe TeXHUYECKONH HANIPABJICHHOCTH
«MopeaupoBaHue»

JononHutenbHas —oOieoOpazoBarenbHas —OOIIepa3BUBalOIIas MporpaMma HMeEeT
TEXHUYECKYI0 HampaBieHHocTb. [Iporpamma pa3paboTaHa B  COOTBETCTBHM  CO
CJIEIYIOIIMMU HOPMATUBHBIMU IOKYMEHTAMHU:

- ®enepanbHblif 3akoH Poccutickoit denepanun ot 29 nekadbps 2012 1. Ne 273-D3 «O6
obpazoBanuu B Poccutickoit deneparumny;

- Pacnopspkenne npasutenbeTBa Poccuiickoin ®enepanuu ot 28 uronst 2017 r. Ne 1632-p
«O06 yrBepxkaennn nporpammel «L{udposas skonomuka Poccuiickoit @eneparumny;

- KoHuenuusa pa3BUTHS JONOJHUTENBHOrO oOpa3oBaHus Jaered, PacnopsikeHue
[TpaButenscTBa Poccuiickoit ¢eneparuu ot 4 centsiops 2014 r. Ne 1726-p;

- Tlopsimox opraHu3alid W OCYLIECTBJICHUS OOpa30BaTEIbHONW JEATEIBHOCTH TIO
JOTIOJTHUTEIBHBIM 00pa30BaTEIbHBIM ITporpamMmam (yTBEpKIEH MprukazoM MUHHCTEPCTBA
npocgetnieHust PO ot 9 Hos6ps 2018 1. Ne 196);

- Meronnyeckue pEeKOMeHAAIUN o IPOEKTUPOBAHUIO JOTIOJIHUTEIIbHBIX
oOliepa3BUBAIONIUX MporpaMMm (BKJIIOYas pa3sHOYpPOBHEBBIE mporpammbl) [lucemo
MunucrepctBa oOpazoBanus u Hayku Poccuu ot 18 HOs10pst 2015 roma Ne 09-3242;

- Canllun 2.4.4.3172-14 «CaHuTapHO-3MUAEMHOJIOTUYECKUE TPEOOBAHUS K YCTPOUCTRY,
COJIEpKAHUI0O W OpraHu3allid peXuMa paboThl 00pa30BaTENIbHBIX  OpraHU3aIui
JIOTIOJTHUTEIBHOTO 00pa30BaHus ACTEI»;

AKTyanbHOCTb IPOTPAMMBI.

CoBpeMeHHOE 00IIECTBO BCE OOJBIIE 3aBUCUT OT TEXHOJOTUA U UMEHHO IO 3TOMY BCE
0oJiee MPUCTAIBHOE BHUMAHUE YAENAETCA Takod OOJacCTM MHTEJUIEKTa YelIOBeKa, Kak
WHXEHEPHOE MBIIIJICHUE.

NnxxeHepHOE MBIILICHHUE - 3TO CIOXKHOE 00pa3oBaHUe, 00BEAUHSIONIEE B ceOsl pa3HbIe
TUINBl  MBILUIEHUS:  JIOTUYECKOE, MpOCTpaHCTBeHHoe. I[IpakThueckoe, HayyHOe.
DcreTnyeckoe, KOMMYHUKAaTHBHOE, TBOPYECKOE.

AKTYyaJbHOCTh BBIOPAHHOTO HAIlpaBICHUS MJisi paOOThl 3aKJIOYAETCSl B TOM, YTO B
COBPEMEHHBIX yCIIOBUSX Pa3BUTHS TEXHOJOTUH TpéxmepHas rpaduka aKTUBHO
MPUMEHSIETCS JIJISl CO3JaHusl M300paKeHWI Ha TUIOCKOCTH dKpaHa WIM JUCTa OymMaru B
HAayKd W TPOMBIIIUICHHOCTH, HallpUMEp B CHUCTEMaxX aBTOMATH3alMM MPOEKTHHIX padboT
(CAIIP).

[Tpouecc coznanus mo0o0i Moaenu o0bekTa Ha3bIBaeTcst « MoieaupoBaHUE.

B coBpemeHHOM Mupe HaOupaeT 00OpOTHI MOMYJSIPHOCTH TEXHOJOIMH, KOTOpbIE BCE
OoJibllle BHEAPSIOTCS B pa3iuuHbie cdepbl ACATEILHOCTH 4YeJIOBEKa. 3HAUYUTEIbHOE
BHUMaHHe yjaensercss Db-MoaenupoBaHuio. ITO MPOrPECCUBHAS OTpaciib MYJIbTUMEINA,
MO3BOJISIONIAsA OCYIIECTBIISITH IMPOLIECC CO3AAHUS TPEXMEPHBIX MojeNeld 00beKTa MpHu
IIOMOIIM  CIEIUAIbHBIX KOMIBIOTEpHBIX mnporpamMm. IIporpamma «KOMIIAC) -
rpa@uueckuil MakeT, MpPeJHA3HAUYEHHBIM Uil JIFOOOrO CHEIUaNKNCTa, padOTAIOMIEro C
MPOEKTHOM Tpadukoil U noKyMeHTanuen. JlanHast Bepcusi mporpaMMbl OpUEHTUPOBAaHA Ha
paboTy, Kak ¢ IBYMEPHBIMU, TaK U TPEXMEPHBIMU OOBEKTAMH.

Orta rpaduueckas mporpaMMa MOMOTaeT pa3BUBATh y MIKOJILHUKOB 00Pa3HOE MBIIIIJICHUE,
TBOPUYECKHUE CIIOCOOHOCTH, JIOTUKY, (aHTazuo. Ha 3aHATUSAX MIKOJBHUKHU YydYaTcs
M300pakaTh CPECTBAMU KOMIBIOTEPHOU rpadKi MPOCTEHIITNE TEOMETPUIECKHE 00pa3bl.
VY3HatOT, Kak MTpaBUIBLHO O(GOPMUTH YEPTEXK, MPOCTABUTH pasMepbl U paboTaTh ¢



Tpé€xmepHol rpadukoit. [lpuobOperaroT 3HaHWS W yMeHHUST pPabOTHI HAa COBPEMEHHBIX
npodeccronanpubix [IK u mporpaMmHbIX cpeacTBax, BKIOYas rpaduueckuil penakTop
KOMITAC-3D. C mnoMmompio TpeXMepHOTro Trpaduyeckoro 4yepreka U PHUCYHKA
pa3zpabaThiBaeTCsl BU3yaJIbHbIH OOBEMHBIM 00pa3 kemaemMoro oOBEKTa: CO3JAeTCs Kak
TOYHAsI KOMHUS KOHKPETHOrO TMpeaMeTa, TaK M pa3padaThiBacTCs HOBBIMA, €IIE€ He
CYILIECTBYIOIIUNA O00BEKT. MoJieTupoBaHre MPUMEHSETCA KaK B TEXHUYECKOW cpene, NS
CO37JaHUSl TPOMBIIUICHHBIX OOBEKTOB, TaK M JJII CO3/JaHMUS JCTETUYECKUX U
XYZ0KEeCTBEHHO-TpahuuecKux 00pa3oB U OOBHEKTOB.

YHUKQIBHOCTh MOJCIMPOBAHUS 3AKIIOYACTCS B WHTErPAllMA PUCOBAHHUS, YEPUCHUS,
HOBBIX Db-TexHonoruil. YTo CTaHOBUTCS MOIIHBIM HHCTPYMEHTOM CUHTE3a HOBBIX 3HaHHUI,
pa3BUTHS METANPEIMETHBIX 00pa30BaTENbHBIX pe3yabTaToB. OO0yUaroluecs: OBIAEBAIOT
LENbIM PSJAOM KOMIUIEKCHBIX 3HAHUW W YMEHHUM, HEOOXOJMMBIX ISl pealn3aluu
MPOEKTHOM  JIeITENbHOCTH. DOPMHUPYIOTCA NPOCTPAHCTBEHHOE, AHAJUTHYECKOE U
CUHTETUYECKOE MBIIUICHHE, TOTOBHOCTh M CIOCOOHOCTh K TBOPYECKOMY IIOMCKY U
BOIUIOIIEHUIO CBOMX HJEH Ha MpaKTUKE. 3HAHUS B 00JIaCTU MOJCIUPOBAHUS HAllETUBACT
JIeTel Ha OCO3HAHHBIM BBIOOpP Tpodeccuu, CBSI3aHHON C TEXHUKOH, M300pa3sUTEIbHBIM
HCKYCCTBOM, JIM3alHOM: WUHKXEHEP-KOHCTPYKTOP, MHIKEHEP- TEXHOJIOT, IPOEKTUPOBIIMK,
XyIOKHUK, TU3alHED.

HoBu3HON B JaHHOM HampaBJICHUM SIBJISIETCS NPUMEHEHHE B MOJICIMPOBAHUU
TexHoJioruu pucoBanus 3D-pyukoil. B manHOM mporecce miig co3iaHus OOBEMHBIX
M300paKEHUM UCTIONB3YETCsl HArpeThl OMOpa3oraeMblid MJIACTUK. 3aCTHIBIINE JTUHUU U3
IJIACTUKA MOXHO PAacIojlaraTb B Pa3JIMYHBIX IUIOCKOCTAX, YTO MO3BOJISIET PUCOBATH B
MIPOCTPAHCTBE U CO37aBaTh 00bEMHBIE MOJIETH.

Kpaitne BaxkHo. UTO 3aHATHS MOAEIMPOBAHUEM IO3BOJISIIOT PAa3BUBATh HE TOJIBKO
TBOPUYECKHUI MOTEHIIMAJ IIKOJbHUKOB, HO U UX COIUAIIbHO=TIO3UTUBHOE MBIIILICHUE.
TBOpueckue MpoeKThl MO co3aaHuio APT-00bEKTOB: MOJAPKHU, CYBEHUPBI, U3JICTUS IS
Pa3JIMYHBIX COLIMATbHO-3HAYNMbBIX MEPOTIPHUSITUH.

[Iporpamma pa3paboTaHa sl Y4YpEeKACHHs JOMOJHHUTEILHOTO O00pa3oBaHMs, YTO
aKTyaJbHO, TaK KaK B JIOTIOJHUTEILHOM OOpa30BaHUM 0OOpa3oBaTelbHAs JIEATEIbHOCTh
J0JKHA OBITh HANpaBleHA «HA COLMAIM3AIMIO M aJanTaiiuio 00yJarouuxcsl K KU3HHU B
oO1iecTBe».

HoBas KoHnuemniust pa3BUTHS JOMOJHUTEILHOTO 00pa30BaHUS HAIICUBACT YUPEKIACHUS
JIOTIOJTHUTENIBHOTO O00pa30BaHUsS Ha «IpEeBpalleHUEe KU3HEHHOTO TMPOCTPAHCTBA B
MOTHBHUPYIOIIEE TPOCTPAHCTBO.

INJIAHUPYEMBIE PE3YJIBTATHI
Ieab nporpammel
®opMHUpOBaHUE U Pa3BUTHE y 00YYAIOIIUXCS MPAKTUUECKUX KOMIIETeHUIU B obnactu 3D
TEXHOJOTUH. [loBbIlIEHWE TI03HABATEILHOM MOTHUBALMM W PA3BUTUE DIIEMEHTOB
WHKEHEPHOT'0 MBINUICHUSI 00yYarolmuxcsi B Mpoiecce NprUoOpeTeHus 3HaHUM, YMEHUN U
HABBIKOB MOJICIMPOBAHUS U Pa3pabOTKH COIMATLHO-3HAYMMBIX TBOPUYECKHX MTPOCKTOB.
3amavyu nporpamMmbl
- HAy4YHUTh O0yYaOIINXCS CO3/IaBaTh MOJIEJIH B MPOTPaMMax M0 MOJICITMPOBAHUIO;
- Hay4YdTh OOydYarommxcsi paboTaTh HAa COBPEMEHHOM 00OpyAoBaHMH (TIPUHTED,
CKaHep, 3 PYyUKH);
- BBITIOJIHATh W pa3pabaTbiBaTh aBTOPCKUE TBOPYECKHUE TMPOEKTHI C NPUMEHEHUEM



MOJIETTUPOBAHUS U 3AIIUIIATh UX HA HAYYHO-TIPAKTHUECKUX KOH(PEpEeHIUsX;

- ipodopueHTAIIUS O0yYArOIITUXCS;

- TIOJATOTOBUTH OOYYarOIIMXCsl K BBICTYIUIEHUSIM Ha COPEBHOBAHUSX 10 MOEINPOBAHHUIO.
OcHOBHBIE 0COOCHHOCTH NPOTPAMMBbI

[IporpaMMa  mpeaycmaTpuBaeT  MOATOTOBKY — oOywaroumxcds B 00JacTu
3D-monenupoBanuss 1 Ob-nedatu. OOyueHue 3D-MoIeIMpOBaHUIO ONUpAETCS Ha YXKe
UMEIOIINNCS y oOyuarommxcs OTIBIT IIOCTOSIHHOT'O IIPUMEHEHUS
MH(GOPMALIMOHHO-KOMIIBIOTEPHBIX TEXHOJIOTHIA.

B coxmepxanuu mporpaMMbl 0co00O€ MECTO OTBOAMUTCA MPAKTHUYECKUM 3aHSITHSIM,
HAIPaBICHHBIM Ha OCBOCHHE TEXHOJIOTMH U OOpabOTKY OTAEIBHBIX TEXHOJOTUYECKUX
MIPUEMOB U MIPAKTUKYMOB, TPAKTUYECKUX paOOT HAMPABIECHHBIX HA MOJYyYEHUE PE3YJIbTATA,
OCMBICJICHHOTO ¥ MHTepecHOro Jjisi oOydatomerocs. Pesynbprarom peanuzaiuu Beex 3aad
ABJISIFOTCSL TBOPUECKHUE MPOEKTHI - co31aHHble APT 00BEKTHI, CyBEHUPBI.

[TporpamMmMa sBisieTcss aBTOPCKOM, pa3paboTaHa U COCTaBJI€HA B COOTBETCTBUU C
TpeOOBaHUSIMU K  JOINOJIHUTEIbHBIM  00111€00pa30BaTEIbHBIM  O0IIEPa3BUBAIOLIUM
IIporpaMMam.

B mporpamMMe A0CTaTOYHO MOJIHO M3JIOKEH TEOPETHUECKUM ydeOHBI MaTepuai, MpH
TOM KO BCEM TE€MaM YETKO OIPEIENIECHbI MPAKTHUYECKHE 3aHATHS, KOTOPBIM OTBOIUTCS
3HAYUTeNIbHAsl POJb, YUYMTHIBas cnenuguky nporpammsl. IIporpamma cocraBieHa Tak,
YTOOBI KaXKJIbIi 0Oy4aroluiicsl UMeI BO3MOKHOCTh CaMOCTOSITENIbHO BBIOpaTh HamboJee
MHTEPECHBI 0OBEKT U TEMY ISl pabOTHI,

[Iporpamma npegHazHaueHa s oOydarommxcs 11-15 ner, nposBIsSOMKUX HHTEpEC K
TEXHHUYECKOMY TBOPUYECTBY.

O6bem nporpammel: 136 TeMarnyeckux daca. M3 Hux 54 yaca-teopus u 82 yaca-mpakTuka.
Cpoxk ocBoenust: 1 roa
Pexxum 3ansTuii: 4 pasa B Heneno. [IpoomkuTenbHOCTD 3aHsSTHH - | Hac.

COAEPXAHUE ITPOI'PAMMEBI
YUYEBHbIM IIVIAH
Ne Conepxxanue KonnuecTso 4acos ®opwma arrecrarun/
n/n Bcero [Teopuss [Ipaktnka KOHTPOJISL
1  |Kommslorepuas rpaduka 6 4 2 Sauer
2 |M3ydenwme n pabora ¢ uepTexamu |26 13 13 3auer
O |Oneparun MozeupoBanus 12 6 6 3auer
4 CO3I[aHI/Ie qepTeHceﬁ COBI[aHI/Ie yepTexa.
12 6 6
3auer
0 [IpoekTupoBaHue neranei 14 S 9 COopka o0beKTa. 3auer
Mozennposanue 27 9 18 [IpoOHast meyath. 3ayer
7 |Co3nanue aBTopckux mojenei u (10 10 [IpeseHTamys
X 11€1aTh ABTOPCKHUX IPOEKTOB
8 |CkanupoBaHue 0ObEeKTa 15 6 9 [IpoOHOE ckaHUpOBaHUE.
3aueT




9 [Pabota c 3D pyukoii 13 6 7 Co3nanne 0ObeKTa.
3ager
10 [KoMIuteKkCHbIN NPaKTUKYM 1 1 ToroBsas arrecraius
HUTOI'O 136 55 81




YYEBHO-TEMATHYECKHWH IVIAH

Tema KoandyecTBO 4acoB
Bcero Teopus [[IpakTuka

1.KomnbrorepHas rpaguka 6 4 2
Beenenue. [IpaBuna TexHuku 1 1
0Ee30MACHOCTH IThU hadoTe HA
OCHOBHBIE IMOHSTHS KOMITBIOTEPHOM 1 1
rnahukm.
Hasznauenue rpaduueckoro peaakropa 2 1 1
KOMITAC -31D). 3anvck mhornaMMEL
OCHOBHBIE 2JIEMEHTHI paboyero okHa |2 1 1
nporpamMbl KOMITAC-3D. OcHOBHBIE
moueann KOMITA C_2D)/
2. U3yuenue u padora ¢ yeprexamm |26 13 13
M3MeHeHue pa3Mepa n300paKeHUs 2 1 1
Bri6op hopmata uepTerka 1 OCHOBHOM 2 1 1
HANTMTUCHA
[TocTpoeHHE T€OMETPUUCCKUX 2 1 1
KomaH 161 BBOZIa MHOTOYTOJIbHUKA U 2 1 1
MNAMOVTOTTRHUKA
M3yueHue cucTeMbl KOOPJIUHAT 2 1 1
BrinmonHenne padboThl «JIMHUM yepTexan|2 1 1
KoucTtpyupoBanne 00bLEKTOB 2 1 1
PenakTupoBaHue yepTexa 2 1 1
OTMmeHa 1 TOBTOP ACHCTBUM. BBI)Z[CJ'ICHI/I@Z 1 1
00LEeKTOR
YV najieHue 00bLEKTOB 2 1 1
YV ceueHne 00BEKTOB 2 1 1
BrImmotHeHNE YIIpaXKHEHUH 110 TeMe: 2 1 1
Penaktunoranue 00hEKTOR
Konuposanue 00LEKTOB IIPU HOMOIIHA |2 1 1
3. Onepauuu MoaeJJMPOBAHUSA 12 6 6
Onepanus «CABHUTY, «IIOBOPOT 2 1 1
Onepalysi «BbLIABINBAHUE) 2 1 1
Omnepanust «MacirabupoBaHue» 2 1 1
Onepanust «CuMMeTpHUs) 2 1 1
Onepanus «Komusy 2 1 1
Ornepanusi «IpOCTPaHCTBEHHOTO 2 1 1
MOITETTUNORAHUAY
4. Co3naHue yepTexei 12 6 6
[TocTpocHUE TEOMETPHUIECKUX OOBEKTOB 2 1 1
[10 CETKE




AJTOPUTM MOCTPOCHUS
ODSMOVIOIEHUKA TI0 CETKE

BrinosnHeHue ynpaxcHeHHﬁ II0 TCMC:
«HOCTpOCHI/IC IrCOMCTPHUUICCKHUX

nﬁ"r_ ALLYTNAD TTIN CATILON

o

o

BpInoJIHUTE YCPTCIK ACTAIN B TPCX
MNOECKITUIX. TTNU TTOMOTITHU CETKN

PaboTa ¢ acknzaMu

Vcrionb30BaHre pa3MepoB U OIOP.
dDonmMaTUhOoRAHUE TEOMETHUMN ACKURA

S. IlpoexkTUpoOBaHMe AeTaeH
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OCHOBHBIC ITOHSATHUSL COl'[pSI}KCHI/Iﬁ B
yenTexax neranei

= (O /= [/~ =

[TocTpoeHre CONpsHKEHUI B YepTekax
neraneit B mnornamme KOMITAC-9B

[IpoekTHpOBaHUE ACTAIN KKPIOKA)

[IpoekTHpOBaHUE ACTAIHN KIIOABECKA

[IpoekTupoBaHue 3yOUaThIX nepeaad,
RAIOR. DARHEIX RUIOR COSTUHEHUN
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6. [leuatn

N

7

[IpaBuia TeXHUKU O€30MaCHOCTHU MIPU
naboTe ¢ TNUHTENOM.

Y CTpOMUCTBO MPUHTEDA

OCHOBHBIE XapaKTEPUCTUKH MIPUHTEPA,
INUEeMEL DAOOTET
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[lonxirouenue npuntepa. lleppas
HACTNOWKA TNUHTENA

[IpakTuueckas padora. [Iporpammuoe
oOecrnevenue Nng MeYaTu

Buabl IJ1aCTHKOB

[ToaroroBka Mojieu K padboTte
(nacmomOXeHue U T.0.)

THUITBI TOAIEPKEK U 3AITOTHEHUS.
[TonnenkuRrAOMIME CTNVKTVNRL
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BrImmosiHeHne 01poeKToB
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[IpakTuueckas padota. [IpoOHas meuyarts.
3ager

e

7. Co3naHue aBTOPCKUX MoOjeJIeld U X
ne4yarTb

10

10

[IpaxTuueckas padora. Co3nanue
ABRTONCKUX MONEeIer U UX IeYaTh

[IpakTuueckas pabdota. [Ipezenranus
ABTONCKUX MOnenei

8. CkaHupoBaHue

[IpaBuia TeXHUKHA 0€30MMaCHOCTH IIPH
nadoTe co CKaHENOM

Y cTpOUCTBO CKaHepa

OCHOBHBIC XapaKTCPUCTHUKH CKaHCPa

HacTtpolika ckaHepa, IpueMBI paOOTHI
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[loaroToBka Mojesu
BoliloiHeHUE MPOEKTOB
9. PaGora ¢ 3D pyukoii

[IpaBuita TEeXHUKH 0€30MMaCHOCTH MPH
nadote ¢ 3D nvukoit

BrITo1HEHNE IJIOCKUX PUCYHKOB
Co31aHne MIOCKUX DJIIEMEHTOB IS
MOCIENVIONIEN COONKH

Coopka 3D moaenei U3 mI0CKUX
O0BLEMHOE PUCOBAHUE MOJIEIEH
BrilmoaHEHHE TPOEKTOB

10. KoMIuieKCHBII NPaKTUKYM

Torosas arrecrars
NUTOI'O
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COJIEPKAHUE YYEBHO-TEMATHYECKOI'O IIVTAHA KoMmnboTepHas
rpaguka

NHcTpyKTax Mo TEXHUKE O0€30MaCHOCTH MPpHU paboTe Ha KOMIIbIOTEpE. Y CTPONCTBO U
MPUHITUI paOOThI IEPCOHATILHOTO KOMITbIOTEPA. UTO Takoe KOMIbIOTepHas rpaduka.
Hasnauenue rpadgudeckoro penakropa. 3HakoMcTBO ¢ nporpammoit «kKOMITAC -3D»
(uHCTANSALMS, U3yuyeHue uurepderica, OCHOBHbIC TPUEMBI PAOOTHI).

N3yuenue u padora ¢ 4epTe:KaMu.

0630p 3D rpaduku, 0030p pazHOro MPOrPaMMHOI0 0OecredeHus. 3HAKOMCTBO C
nporpammoit «3D MAX». PenaktupoBanue Moaenei.

IIpakmuuecxkue pabomui:

1. Co3znmaHue MpOCThIX TE€OMETPHUISCKUX (DUTYP.

2. TpexmepHOEe MOJENIMPOBAHNE MOJICTH 110 N300PaKEHHUIO.

Ananumuueckas 0essmenbHOCb:

- aHAIIM3UPOBATH U300PAKEHUS IJIsT KOMIIBIOTEPHOTO MOJICITMPOBAHHS;

- aHAJIM3UPOBATh U COTIOCTABIISITH PA3IMYHOE MPOTPAMMHOE 00ECTICUeHNE.
Ipakxmuueckas desimenbHOCMb!

- OCYIIECTBJISTH B3aMMOJICHCTBUE PA3HOTO MMPOTPAMMHOTO 00€CIICUEHUS;

- OTPEENSITh BO3MOXKHOCTH MOJCIUPOBAHUS B TOM WJIM HWHOM MPOTPaMMHOM
00ecCIeUeHNH;

- MPOBOJIUTH TTOMCK BO3MOXKHOCTEH B IPOrPaMMHOM OOECTICUCHUM.

Onepauuu MoaeJTUPOBAHMS.

Crioco0sbI co3ganmst MOJIeNiel C MPUMEHEHUEM OTIepallii MOICTUPOBAHUS,
dhopmooOpazoBanus. CriocoObl pegakTUpoBaHus Mojieneil. [IpumeHenne cnenuanbHbIX
omeparui sl CO37aHus JIEMEHTOB KOHCTpYKIUM. [IpumeHenre OubamoTex.
IIpakmuueckue pabomui:

1. MaHunynsium ¢ 00beKTaMU.

2. Jly6nmupoBaHue, pa3MHOKEHHE 00BEKTA.

Ananumuueckas 0esmenbHOCmb:



- MPUBOIUTH PUMEPHI CUTYAITUH, B KOTOPBIX TPEOYETCS NCIIOTH30BAHUE
IPOrPaMMHOTO 0OECTIeUeHUS AT MOJIEITUPOBAHMSL.

Ipaxmuueckas desmenbHOCMb.!

- CO3/1aBaTh C UCTIOJIH30BAHUEM KOHCTPYKTOPOB (II1a0JI0HOB) MOJICIIH;

- MPOSIBIIATHh U30UPATEIBLHOCTh B paboTe ¢ OMOIMOTEeKaMH, UCXOIS U3
MOPaTBHO-3THUECKUX COOOpaKeHUH, TIO3UTUBHBIX COIMATLHBIX YCTAHOBOK M HHTEPECOB
WHIUBHUIYAIBHOTO Pa3BUTHSL.

Co3nanue yeprexei

00630p rpaduku, 0630p MPOrPAaMMHOTO 0OECIICUEHUS I CO3/TaHUS YepTeka. SHAKOMCTBO
¢ nporpammoii «CorelDRAW), 0cHOBBI BEeKTOpHOI TpadKu, KOHBEPTUPOBAHUE
dbopmatoB, nmpakTudeckoe 3arsaTre. Co3gaHue yepTeka B IPOrpaMMHOM OOCCIICUCHHH 110
3D MonennpoBaHnio, KOHBEPTHUPOBAHHUE TPAPUICCKUX H300paKEHUN B BEKTOPHYIO

rpaduky.

IIpakmuyeckue pabomul:

1. PrcoBaHHbIE KpUBbIE, MHOTOYT'OJIbHUKH.
2. Co3znanue rpauueckuM MPUMHUTHBOB.

3. Co3znaHue NpocThIX YepTexei Ha Oymare.
4. CO3/IaHUE HJIEKTPOHHOT'O YePTEKa.

Ananumuyeckas 0esamenbHOCMb!

- BBISIBJISITH OOILIME YEPTHI U OTJIMYUS CLIOCOOOB CO3AaHUS YEPTEXKa,;

- aHAJIN3UPOBATh MOJEIb IS CO3/IaHUS YEPTEXKaA,

IIpaxmuueckas oessmenbHOCMb.

- OCYUIECTBJIATH 3JIEKTPOHHBIN YePTEX MO CPEICTBOM MPOTPAMMHOT0 00€CIIeYeHUs
s 3D MoaenupoBaHus;

- co37aBaTh OJIAHK YepTeka U 4epTeX B OyMaKHOM BapHaHTeE.
IIpoexTpoBaHue AeTaneH

N3yuenne m1abaoHOB AJIs CO3/aHUS YepTexka B 3 MPOESKUUAX, CO3JJaHUE pa3pe3oB,
BBICTABJIEHUE PA3MEPOB, IPABUIJIBHOE HAITMCAHUE TEKCTA HA YEPTEXKE.
IIpakmuueckue pabomol:

1. [TocTpoeHue ConpsKEHUN B YEPTEKAX AETATICH.
2. [IpoekTrpoBaHue aeTaiu.
3. [IpoexTupoBanue 3y0UaThIX NIepeIay, BajJoB, Pa3HbIX BUIOB COSIUHEHUM.

Ananumuyeckas 0esamenrbHOCMb!

- MPUBOJUTH MIPUMEPHI CUTYyAIUH, T1Ie TPeOyeTCs YePTEeX B 2-X MPOESKLUIX, e B 3-X,
a rae TpedyeTcs pa3pes;

- aHAJIM3UPOBATh U COMOCTABIISATH PA3IMUHYIO (PYHKIIMOHAIBHOCTH Pa3HOTO
MIPOTPaMMHOTO 00€CTICUEHUSI.

IIpakmuueckas deamenbHOCMb:

- CO3/1aBaTh pa3HbIE MPOCKIIUU. JJIsl TPAPUUECKUX MOJIETIEH;

- pUCOBATH KPUBBIE, YMETh CTPOUTH MHOTOYTOJIbHUKH.

3D ne4ars.

UYro Takoe npuHTep. 3yueHne pa3HOBUAHOCTEN IPUHTEPOB, PA3TUYHOIO IPOTPAMMHOIO
obecnieuenus. [logOop cnaiicepa njst mpuHTEPA, BO3MOKHOCTH TTOCTPOCHHUS TIOITIEPIKEK,
MPABUIIBHOE PACIIONI0KEHUE MO Ha cToiie. [ledats Mojerneil Ha TETIOM U XOJI0ITHOM
cToJie, B ueM pazHuua. CpeacTsa Jyuisl JIy4lled aare3ud miacTuKa CO CTOJIOM.



Ipaxmuueckue pabomol:
[IpunTEp, U3 YETO COCTOUT, MIPUHIUIIBI PAOOTHI, PACIIONIOKEHUE OCEH.
Hacrpoiika npunTepa, KaaubpoBKa cToja, 3arpy3ka MiacThKa.
N3yyenue nporpaMMHOro oOecnieueHus jsi neyaTH (cruancepsl).
Buapl mnactuka, coctas. TeMneparypsl MIaBieHUuss. XUMUYECKHUM COCTAB.
[ToaroToBKa MOJIEH K NIeYaTH, pa30MEHUE Ha CJIOH, ITIOTHOCTD 3aIl0JIHEHHUS], IeYaTh
C OJJIEPKKAMHU, C IJIOTOM, C KpaeM.
6. [TpoGHas meuaTts.
Ananumuueckas 0esmeibHOCHb.!
- MIPUBOANUTH MPUMEPHI POPMaTBHBIX U HE(HOPMAITBHBIX UCTIOTHUTENICH;
- IIPUAYMBIBATH 3a7a4M 10 yIIpaBJIeHUIO IpuHTEpoB ¢ I1K;
- BBIJICISITh IPUMEPHI CUTYAITUH, T1Ie TPEOYETCs TEIIBINA CTOJT;
- OTIpeNesATh BO3MOKHOCTD IeUaTH 0€3 TOIIEPIKEK;
- aHAJIM3UPOBATh MOJIEIh, IJIsl JaIbHEHINeH reyaTu U BRIOOP IUIACTHKA,
- ONPENEIIATh HEUCIIPABHOCTH NPUHTEPA;
- OCYILIECTBJISITh II€YaTh HA MIPUHTEPE;
- CpaBHUBAaTh PA3JIUYHBIC CIIACEPHI MTOCIE NEYaTH.
IIpakmuueckas oeamenvbHOCMb:
- KOHBEpPTHUpOBaTh Mojielb B STL-daiin, u B nansHeimem B GCODE;
- YMETb 3arpy>Kath IJIACTUK, U OCYIIECTBIISATh KaTMOPOBKY CTOJA;
- TPaBWIBHO PacIojiaraTb MOAEIN Ha CTOJIE;
- OCYUIECTBJISITh NI€YaTh HA MPUHTEPE.
Co3nanue aBTOPCKUX MOJjeJieill M UX NeYaThb.
CamocTosiTenbHas paboTa Hajl CO3aHUEM aBTOPCKUX MOJIENICH, MPOEKTOB C YePTEKaAMU U
MeyaTbio.
[Ipe3eHTanus aBTOPCKUX MOJETEH.
CkaHupoBaHmue.
YcTpolicTBO ckaHepa, OCHOBHBIC XapaKTEPUCTUKHU, HACTPOITKa, TpreMbl padboThl. OOmas
uH(dopmaIus o MOAroTOBKE Mojienu K padoTe. [ToaroroBka Moaenu st pa3HbIX
TEXHOJIOTUH MEYaTH.
Ilpakmuueckas paboma:
1. Hactpoiika ckanepa
2. W3ydenue nporpaMMHOI0 0O0ecTieueHus Il CKAHUPOBAHUS.
3. BrInoaHEHWE TPOEKTOB.
Ananumuueckas 0essmenbHOCb:
- OMNpEIEeNsATh BO3MOXXHOCTh CKAHUPOBAHUS,
- aHAJIU3UPOBATH MOJIEIb, IS JAbHEHIIIET0 CKAaHUPOBAHMUS;
- OMNpeNeNsaTh HEUCITPAaBHOCTU CKaHEepPa;
- OCYIIECTBIISITh CKAHUPOBAHUE HA CKaHEpeE.
Ipaxmuueckas desmenbHOCMb!
- BBINIOJIHEHUE TTPOCKTOB.
Pa6ora c 3D pyukoii
WNuctpykius o padore ¢ 3D pyukoit. OCHOBHBIEC IPUEMBI U CITOCOOHI.
Coznanue miIoCKUX 3JIEMEHTOB JIJISl TOCIEIYIOIIeH COOPKHU.
Co6opxka 3D mopeneit U3 MIOCKUX 3JIEMEHTOB.

SAEE .



O0BemMHOE pruCcOBaHUE MOJIEIIEH
BrinosHeHne nNpoeKkToB.
KomiiekcHbI MPAKTHKYM
Peuienne TeCTOB M HalMCAHUE TTPOTPAMM.
Wrorosas arrecranusi.
YCJIOBUSA PEAJIM3ALIAU ITPOI'PAMMBbI
MarepuajbHO-TEXHHYECKOE 00ecreyeHue

Jns  ycmemHoW — peanu3alMM  OpOrpaMMbl  UMEIOTCSA:  MOMEIICHUS,
YAOBJIETBOPSIONINE TPEOOBAHUSAM K 00pa30BATEIIBHOMY MPOIECCY B YUPEKICHUIX
JIOTIOJIHUTEIIBHOTO oOpa3oBaHUs, KOMIIBIOTEPHI, MPUHTEPHI, Hurepuer,
WHTEPAKTUBHAS JOCKA, TPOCKTOP, CKAHEP, KOMIUICKTYIOIIUE JIJIsi IPUHTEPOB,
pacxo/iHbIe MaTepuaibl (TJIACTUK Pa3HBIX BUAOB U Pa3HOIO LIBETA, ABYXCTOPOHHUM CKOTY,
KJICH IS TIeYaTH).
KanposBoe o0ecnieuenne

JIOTIOTHUTENBHYIO0 00pa30BaTEIbHYIO MPOTPAMMY PEATU3YIOT Me1aroru
JIOTIOJTHUTEIBHOTO 00pa30BaHusl C KJIACCUYECKUM 00pa30BaHUEM, YUUTENIb HHPOPMATUKH.
NudpopmanuonHoe odbecneyeHne
http://today.ru - samuknonenus 3D neuatu
http://3drazer.com - [Toptan CG. Bosbine apXuBbl MOJIEICH U TEKCTYp A1t 3dS max
http://3domen.com - Caiit o 3D-rpaduke Ceprest 1 MapuHbI
bonmapenko/BupTyanbHas mkosa mo 3ds max/oecriaTHbie BUICOYPOKH
http://www.render.ru - Caiit mocesmennsiii 3D- rpaduke http://3DTutorials.ru -
[TopTan nocesmenHsiid uzydenuro 3D Studio Max
http://3dmir.ru - Best komnsrotepHas rpaduka — 3dsmax, photoshop,
CorelDraw http://3dcenter.ru - I'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 iporpammax Autodesk 123D design, 3D MAX
http://online-torrent.ru/Table/3D- modelirovanie
http://www.blender.org - opunmansHbIil agpec mporpaMMbl OJIeHAEP
http://autodeskrobotics.ru/123d http://www.123dapp.com http://www.
varson.ru/geometr 9.html

METOANYECKUE MATEPUAJIBI

Meroanueckasi OCHOBA JUIsl pa3pabOTKU MPOTrPaMMBI:

laiicuna C.B., KnasizeBa N.B. Metoanyeckue pekoMeHAAUMU JJisl TE€1aroroB
JOTIOJIHUTEJIBHOTO 00pa30BaHus MO M3YyUYECHHUIO POOOTOTeXHUKU, 3D MonenupoBaHusl,
MpOTOTUNUPOBaHUA (HA  OCHOBE  OmNbITa  OOpa3oBaTENbHBIX  YUPEKICHUM
JOTOJIHUTENBHOr0 00pazoBanusi Cankt-IlerepOypra)

I'epacumoB A. Camoyuutens KOMITAC-3D V12,2011 r.B. 464 ctp. bonbiiakos
B.IL., boukoB A.JIL., JIsuek FO.T. TBepaorensHoe MmoaenupoBanue aetaneit B CAD -
cuctemax: AutoCAD, KOMITAC-3D, SolidWorks, Inventor, Creo. 2014 r.s. 304 ctp.

Bbonbuiakos B.I1. Co3znanne TpexMepHBIX MOJIENIE 1 KOHCTPYKTOPCKOM
nokymenraiuu B cucteme KOMITAC-3D, 2010 r.B., 496 ctp. http://today.ru -
sHuuknonenus 3D neyatn




http://3drazer.com - IToptan CG. bosbue apXuBbl MOJEICH U TeKCTyp At 3dS max
http://3domen.com - Caiit o 3D-rpaduke Ceprest 1 MapuHsI
Bbonpapenko/BupTyanbHas mkosa mo 3ds max/oecmiaTHbie BUACOYPOKU
http://www.render.ru - Caiit nocssmennsiii 3D- rpaduke http://3DTutorials.ru -
[Topran mocesiieHHbIi u3ydenuio 3D Studio Max

http://3dmir.ru - Bes komnbsrotepHas rpaduka — 3dsmax, photoshop,
CorelDraw http://3dcenter.ru - I'anepen/Y poku

http://www.3dstudy.ru

http://www.3dcenter.ru

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

3D MAX www.youtube.com - ypoku B iporpammax Autodesk 123D

design, 3D MAX http://online-torrent.ru/Table/3D- modelirovanie
http://www.blender.org - opurmanbHbIi agpec mporpaMMbl OJIeHIEP
http://autodeskrobotics.ru/123d http://www.123dapp.com http://www.
varson.ru/geometr 9.html

MeTtoauyeckue peKOMEHAAMU
10 BBINOJHEHHI0 CAMOCTOATEIbHBIX (IPAKTHYECKUX) PadoT
[TosicauTenbHAs 3aMKucKa
Meroanuecke peKOMEH AU 110 BBIMOTHEHUIO CAMOCTOSITEIHHOM (TPAKTUYECKOM)
paboThl OOydYaromuxcsi TpU M3YYCHUH JOIMOJHUTENIbHOW  OO0IIepa3BUBAIOIICH
MIPOTPaAMMBI «MOJCITUPOBAHUE)
Ilemr MeTOMMUYECKMX pPEKOMEHAAIMI: OKa3aHWE IMOMOIIA OOydJaromuMcs B
BBINIOJIHEHUH CAMOCTOSITENIbHON (IPAKTUYECKOI) pabOTHI.
Hacrosmue mMeTomudeckne peKOMEHIAIMU COoMepKaT padOThl, KOTOPBIE ITO3BOJISAT
00yJaroIIMMCsI CaMOCTOSATEIILHO OBIIAJACTh (PYHIaMEHTATLHBIMU 3HAHUSIMHA YMEHUSIMH
YW HaBBIKAMH JICATEIILHOCTH, OIBITOM TBOPYECKONH M TPOSKTHOW IEATEIHHOCTH, U
HarpaBJIeHbI Ha (POPMUPOBAHHE CICTYIOMINX KOMITETCHIIUN:
Opranu3oBbIBaTh COOCTBEHHYIO JI€ATE€NbHOCTh, BBIOMpATh THUIOBBIE METOABI U
CIIOCOOBI BBHITIOTHEHHS YUEOHBIX 3a]1a4, OIEHUBATh UX 3((HEKTUBHOCTH U KaueCTBO.
[IpuHuMaTh pemieHust B CTAaHIAPTHBIX U HECTAHAAPTHBIX CUTYaIUsX M HECTU 32 HHUX
OTBETCTBEHHOCT.
Ocy1iecTBIATh MOUCK U UCTIONB30BaHKE HH(OpMAIUU, HEOOXOIUMOM IS
3¢ ()EKTUBHOTO BHITIOJIHEHUS YYEOHBIX 3a7]a4 TUYHOCTHOTO PA3BUTHSI.
Hcnonp3oBath nHOOPMAITMOHHO KOMMYHHUKAITMOHHBIC TEXHOJIOTHH B YYCOHOU
NESATETHHOCTH.
Co3znaBath ¥ yIpaBiIsaTh Ha MEPCOHATBLHOM KOMIBIOTEPE B IPOTPAMMHOM
oOecrieueHny IS MOJCTUPOBAHUS U TTeYaTH
CoznaBath u 00padbaThiBaTh IU(PPOBBIE N300paKEHUS U 00bEMHBIE OOBEKTHI.
O6ecnieurBaTh MEPHI IO TEXHUKE O€30MMACHOCTU NIPU ME€YATH.
B pesynbTaTe BBIMOJHEHUS CAMOCTOSITENBHBIX (MPAKTHUECKOW) paboT yuaiuecs
JIOJKHBI PACIITUPUTH CBOU 3HAHUS TI0O OCHOBHBIM pasjiesiaM MPOrPaMMBbl.
Onucanve KaxaoW CaMOCTOSTEIbHOW (MPAaKTHYECKOW) pabOThl COAEPKUT TEMy, IIENd
paboThI, 3alaHus, MOPSAOK BBITTOJHEHHS PaOOThI, (OPMBI KOHTPOJIA, TPEOOBaHUS K
BBITIOJIHEHUIO W O(OpPMIICHHMIO 3ajaHuil. [l momydeHus: TOMOJHUTENTHHOM, Oolee
moApoOHON MHGOPMAIIHH TI0 U3YyYaeMbIM BOIPOCaM, MIPUBEIECHO YIeOHO-METOANIECKOE U



uH(pOpPMaILMOHHOE O0ECTICUeHHE.

MeToanyeckue peKOMEHIAIUM M0 BHINOJHEHUIO PA3JIHYHBIX BUI0B
CaMOCTOSITEIbHOM (MPAKTHYECKOi1) padoThI

Meroanyueckre peKOMEH/IAlUY [0 COCTABICHUIO KOHCTIEKTA

1. BuumaTenbHO mpoynTaiTe TEKCT. Y TOUHUTE B CIIPABOYHON JIUTEPATYPE
HenoHsATHBIE cnoBa. [Ipu 3anucu He 3a0yIbTe BEIHECTH CIPABOYHBIC IaHHbBIE HA OIS
KOHCIIEKTa,

2. Brienure riaaBHOE, COCTABbTE IJIAH;

3. Kpatko chopmynupyiiTe OCHOBHBIC ITOJIOKEHUS TEKCTa, OTMETHTE apTyMEHTAITUIO
aBTOpA;

4, 3aKOHCIIEKTUPYITE MaTepual, YeTKO Cieays MyHKTaM riana. [Ipu

KOHCIIEKTUPOBAHUH CTAPANUTECH BBIPA3UTh MBICIIb CBOUMH CIOBaMHU.

3anucu cielyeT BECTH YETKO, SCHO.

5. I'pamMoTHO 3anuceiBaiTe qUTAThL. L{IUTHPYS, yUUTHIBANTE JAKOHUYHOCTb,
3HAYUMOCTB MBICIIH.

B TekcTe KOHCIEKTa KEJNAaTeIbHO IIPUBOJNUTH HE TOJBKO TE3UCHBIE MOJIOXKEHHUS, HO U UX
nokazatenbeTBa. [lpu odopmiieHun KOHCHEKTa HEOOXOJUMO CTPEMHUTBCS K €MKOCTH
Ka)KI0Tro IpeuioKeHusl. MbICIM aBTOpa KHUTHU CIIEAYeT U3JjlaraTb KpaTko, 3a00TACh O CTHUIIE
Y BBIPA3UTEIBHOCTH HAIMCAHHOIO. YMCIO [ONOJHHUTEIBHBIX 3JIEMEHTOB KOHCIIEKTa
JOJDKHO OBITh JIOTMUECKH OOOCHOBAHHBIM, 3allUCH JIOJDKHBI  paclpelessThesl B
ONPEEIICHHON ITOCIEN0BATENBHOCTH, OTBEYAIOIIEHN JIOTUIECKON CTPYKTYPE IPOU3BEACHUS.
JIJ1st yTOUHEHHSI U TOTIOJTHEHUSI HEOOXOAMMO OCTaBJIATh MOJIS.

MeToanyeckue peKOMEHIAIUH 10 COCTABJIEHUIO NPe3eHTaAlU

[Ipe3enTanus (OT aHTITUHUCKOTO CJIOBA - MPEACTABICHUE) - 3TO HAOOP I[BETHBIX KAPTUHOK-
CJIAiIOB Ha OMpPEACIICHHYIO TEMY, KOTOPbIA XpaHUTcs B (haidie cnenuanbHoro gopmara ¢
pacumpenuem PPT. TepmuH «mpe3eHTanus» (MHOT/AA TOBOPAT — «CIala-QUIBM)
CBSI3BIBAIOT, MPEXJIE BCETO, C MHPOPMAIMOHHBIMU U PEKJIAMHBIMHU (QYHKIUSAMU KapTUHOK,
KOTOpBIE pacCUMTaHbl Ha OINPEIEICHHYIO KaTErOpHUIo 3puTelieH (moabp3oBaTesneit).

IIpu co3paHuy Npe3eHTalH CIEAYET PUAEPKUBATHCS:

1. OCHOBHBIX PEKOMEHIALNI N0 IU3aliHy TPE3CHTAlUY;

2. [TpaBun mpudToBOTrO 0OPopMIEHUS;

3. OCHOBHBIN MpaBUJI KOMIBIOTEPHOTO Habopa Tekcra. [IpaBuia odopmieHus
MIPE3CHTALUNU:

[IpaBuno Ne 1: OOparture BHUMaHUE Ha KayeCTBO KApTUHOK. KapTHHKU AOKHBI OBITH
KPYITHBIMH, YeTKUMU. He nbITaliTech pacTArnBaTh MEIKUE KAPTUHKH YEPE3 BECH CIANI: 3TO
MIPUBENIET K €€ MUKCENN3aluy U 3HAYUTEIbHOMY YXYAUIEHNIO KauecTBa. Ha oqHoM cnaiine
— He 0oJiee TpeX KapTUHOK, YTOObI HE pacceMBaTh BHUMAHUE U HE TIEPETPYkKaTh 3peHUE.
KapTtunka nomkHa HECTH CMBICTIOBYIO Harpy3Ky, a HE MPOCTO 3aHUMaTh MECTO Ha CIIale.
[TpaBuno Ne 2. He neperpyxaiite npe3eHTanuo TeKCTOM. MakCUMaJIbHO CKAThI€ TE€3UCHI,
HE

0osee Tpex Ha OHOM craiine. TekcT He TOJKEH MOBTOPATH TO, UTO TOBOPSIT, BO3MOKHO,
JIMIIb KPATKOE U3JI0KEHUE CYTU CKAa3aHHOTO.

[TpaBuno Ne 3. Opopmienue Tekcra. TeKCT TOHKEH OBITh YETKUM, IOCTATOYHO KPYITHBIM,
HE CIIMBAThCS ¢ (DOHOM.

[TpaBumno Ne 4. Hactpoiika anumaruu. [lopoit coctaBuTens mpe3eHTaIuu, Kak 0yaTo urpas



B MHTEPECHYIO WIPy, TEPErpy’kaeT MPEe3eHTAIUI0 aHUMAIMOHHBIMH 3 dexTtamu. ITo
OTBJICKAET U OBIBAET OYEHb TSKENO JuIs 1a3. Mcnons3yiiTe MuHUMYM 3 dekToB, bepute
TOJIbKO camble mpocThie. OcOOEHHO YTOMIISIOT Takue 3¢ (dEKThl Kak BBUIET, BpalleHHE,
coOupaHue U3 AIEMEHTOB, YBEJTMUCHUE, U3MEHEHUE pUudTa UK 1[BETA.
[IpaBumno Ne 5. Cmena cnaiiioB. 37ech Toxke oOpaiiaeM BHUMaHUE, KAK CMEHSIIOTCS CJIalIbI.
Jlyuymie He UCMONB30BaTh 3/1ech AP PexThl aHumanuu copceM. Koraa ciaifibl cMeHSIOTCA,
Hae3kas JAPYyT Ha Apyra Wik coOMpasch U3 OTIEIbHBIX MOJI0C, HAYMHAET MPOCTO PSIOUTH B
riasax. beperure cBoe 3peHUE U 3pEHMs] BallMX CIIYIIATEIICH.

JIUTEPATYPA JJISA IEJAT'OI'OB
1. Ab66acos, U.b. [IByxmepHoe u TpexmepHoe MonenupoBanue B 3ds MAX / .b.
Ao60Gacos. - M.: JIMK, 2012. - 176 c.
2. bonbmakoB B.I1. Co3nanne TpexMepHBIX MOJIeNIed U KOHCTPYKTOPCKOM
nokymentanuu B cucreme KOMITAC-3D, 2010 r.B., 496 ctp.
3. bonbmako B.I1., boukoB A.JI., JIsiuek FO.T. TBepnoTenbHOE MOJETUPOBAHUE
neraieii B CAD - cucremax: AutoCAD, KOMITAC-35, SolidWorks, Inventor, Creo. 2014
r.B. 304 cTp.
4, ["aneeB, P.M. 3D-monenupoBanue nepconaxeit B Maya: YueGHoe nocobue Jist
By30B / P.M. I'anees. - M.: I'JIT, 2012. - 284 c.
5. ['epacumoB A. Camoyuutenns KOMITAC-3D V12,2011 r.B. 464 cTp.
6. 3enbkoBckuil, B. 3D-MonenupoBanue Ha 6a3e Vue xStream: YyebHoe
nocob6ue / B. 3erapkoBckuii. - M.: ®opym, 2011. - 384 c.
7. 3enpkoBckuil, B.A. 3D MogemmupoBanue Ha 6a3e Vue XStream: YueOHoe
nocob6ue / B.A. 3ennpkoBckuii. - M.: UJ] ®opym, HUL] Uudpa-M, 2013. - 384 c.
8. Knumauesa, T.H. AutoCAD. Texanueckoe uepuenue u 3D-
moaenupoBanue. / T.H. Knmumauesa. - CI16.: BHV, 2008. - 912 c.
9. Ilekapes, JI. ApxurexktypHoe moaenupoBanue B 3ds Max / JI. ITekapes. - CI16.: BHV,
2007. - 256 c.

10. [Merenun, A.1O. 3D-monenuposanue B Google Sketch Up - ot nmpoctoro k
cnoxkaomy. Camoyuurens / A.1O. Ilerenun. - M.: JIMK Ilpecc, 2012. - 344 c.

11. [Toropenos, B. AutoCAD 2009: 3D-monenuposanue / B. Iloropenos. - CII6.:
BHV, 2009. - 400 c.

12. [Monemyk, H.H. AutoCAD 2007: 2D/3D-monenuposanue / H.H. [Tonemyk. - M.:
Pycckas penakums, 2007. - 416 c.

13. Cazonos, A.A. 3D-moxenupoBanue B AUtOCAD: Camoyuntens / A.A. Ca30HOB.
- M.: IMK, 2012. - 376 c.

14. Tosuk, B.T. 3ds Max TpexmepHoe MOieTUpOBaHNE U aHUMAIKs Ha IpuMepax /
B.T. To3ux.

- CII6.: BHV, 2008. - 880 c.

15. Tpy6oukuna, H.K. MonenupoBanue 3b-nanocxemorexuuku / H.K.

Tpy6oukuna. - M.: bunom. JIaGoparopus 3nanuii, 2012. - 499 c.

16. [Isem6eprep, C.1. 3ds Max. XynokeCTBEHHOE MOICTTUPOBAHUE U CIICIIHATbHBIC

abdextsr / C.U. IlIBemOeprep. - CI16.: BHV, 2006.

JIMTEPATYPA JJIs1 OBYYAIOLIUXCS

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

2. bonbmakor B.I1., boukoB A.JI., JIsiuek FO.T. TBepnoTenbHOE MOJETUPOBAHUE



neraneir B CAD - cuctemax: AutoCAD, KOMITAC-3b, SolidWorks, Inventor,
Creo. 2014 r.B. 304 ctp.

3. bonbmakoB B.I1. Co3nanne TpeXxMepHbIX MOJEIEH U KOHCTPYKTOPCKOM
nokymeHnTtanuu B cucreme KOMITAC-3D, 2010 r.B., 496 ctp.

4. [Toneuryx H. Camoyuurens AutoCAD, 2016 r.B. 384 cTp.

5. [Toropenos, B. AutoCAD 2009: 3D-monenuposanue / B. Iloropenos. - CII6.:
BHV, 2009. - 400 c.

6. Kmumauesa, T.H. AutoCAD. Texuuueckoe uepuenue u 3D-monemmposanue. / T.H.
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