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IHosicuuTeNLHAA 3aNIUCKA

Kypc BHeypouoii nestensHOCTH «3D MomenupoBaHue» OPraHU3yeTCsl B COOTBETCTBUU CO CIEAYIOIIMMU
HOPMAaTHUBHBIMU JJOKYMEHTAMU U METOIMYECKUMH PEKOMEHIALIUSMH:

» OenepanbHOro 3akoHa oT 29 nexabpst 2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepannny;

* Crparerus HanMoHajdbHOUW Oe3omacHocTtu Poccuiickort denepanun, Yka3 Ilpesuaenrta Poccuiickoit
Oeneparun ot 2 wromst 2021 . Ne 400 «O Crparerun HamumoHanbHOUW Oe3zomacHocTH Poccuiickoit
Denepauuny;

» OeepabHOrO TOCYAAPCTBEHHOTO 00pa30BaTeIbHOIO CTaHAAapTa cpeaHero oouiero odbpasosanus (10-
1 1xnaccer), yrBepxkaeH npukazom MuHoOpHayku Poccum ot 17 mast 2012r. Ne 413; (B pen. IIpuxa3zos
Muno6pnayku Poccun ot 29.12.2014 Ne 1645, ot 31.12.2015 Ne 1578, o1 29.06.2017 Ne 613)

* IlocranoBnenue I'maBHOroO rocynapcTBeHHOro canutapHoro Bpadya P® ot 29.12.2010 Ne 189 «O6
yrBepxaenun CanlluH 2.4.2.2821-10 «CaHutapHO-31IUMAEMHOIOTMYECKUE TPEOOBAHUSA K YCJIOBUSM U
opranu3anuu oOyueHuss B 00I1€00pa30BaTENbHBIX YUPEKACHUSIX» (B peld. u3MeHeHudr Ne 1, yrB.
[TocranoBnenueM I'maBHOTO rocygapcTBeHHOro canutapHoro Bpaua P® ot 29.06.2011 Ne 85, uzmenenuit
Ne 2, ytB. IlocTanoBnenueM I'maBHOro rocynapcTBeHHOro canutapHoro Bpaua P® or 25.12.2013 Ne 72,
u3MeHeHuid Ne 3, yrtB. I[locraHoBieHMeM [J1aBHOrO TOCYAapCTBEHHOro CaHUTapHOro Bpada P® ot
24.11.2015 Ne 81);

* [Ipuka3 MunucrepctBa oOpazoBanus u Hayku Poccuiickoit ®enepanun ot 17 masg 2012 r. Ne413 «O6
yTBEpkKACHUH (DeepaabHOr0 TOCYyIapCTBEHHOrO0 00pa30oBaTeNbHOTO CTaHJapTa CpPedHero oOIero
obpa3zoBanus» (3apeructpupoBad Muntoctom Poccun 7 uronst 2012 r. Ne 24480);

* [Iucemo MunucrepctBa mpocemenust Poccuiickoit ®@enepannu «O HanpaBICHHUH METOIUYECKUX

PEKOMEH 1AM 110 MPOBEIECHUIO LIMKJIA BHEYPOUHBIX 3aHATHH «Pa3roBopsl 0 BaxxHOM»» 0T 15.08.2022 Ne
03-1190;

* Ycraa MBOY COIII c. KoncTaHTHHOBKA;

* OcHOBHOI 001I€e00pa3oBaTeIBLHON MpPOrpaMMbl CpenHero obmiero oOpaszoBanuss MbBOY COII c.
KoncraHTHHOBKA;

* Paboueii mporpamMMbl BOCIIUTaHUS;
» Kanennapuoro yue6noro rpagpuka MbOY COIII c. KoncrantunoBka Ha 2024/2025 yueOHblii rog;

* [Tonoxxenue o BHeypouHoit AestenbHoct MBOY COII c. KoHcTaHTHHOBKA.



AKTYaJIbHOCTH IPOrPAMMBI.

CoBpemMeHHOE 0OIIECTBO BCE OOJbIIE 3aBUCUT OT TEXHOJOIMH M HMEHHO IO 3TOMy Bce Oonee
NPUCTAIbHOE BHUMAHUE YACTSACTCA TaKoW 001aCTH MHTEIJIEKTA YeJIOBEKA, KaK MH)KEHEPHOE MBIIIUICHHE.

WNuxeHepHoe MBIIIJICHHE — 3TO CIOXKHOE oOpa3oBaHWe, OOBeAUWHsIONIEe B ceOs pasHbIC THIIBI
MBIIUICHHUS:  JIOTUYECKOe,  MpocTpaHcTBeHHoe.  IlpakTmyeckoe,  HayuyHOe.  DCTETHYECKOE,
KOMMYHHKATHBHOE, TBOPYECKOE.

AKTYyaJIbHOCTh BBIOpAHHOTO HAINpaBJICHHS s PabOTHl 3aKIFOYAETCS B TOM, YTO B COBPEMEHHBIX
YCIIOBUSIX PA3BUTUS TEXHOJOTWHA TpEXxmepHas Tpaduka AaKTUBHO TIPUMEHSETCS JUIS CO3JaHUs
M300paXeHU Ha TUTOCKOCTH JKpaHa WIM JUCTa OyMarun B HAyKH M TPOMBIIUICHHOCTH, HAIPUMEDP B
CcHUCTEMax aBTOMaTH3alMK MPOeKTHHIX padot (CAIIP).

[Iponiecc co3manus 000K TpExMepHOW Moxaenu oObekTa HasbiBaeTca <«3D-mopenupoBanue». B
COBpPEMEHHOM MHpe HabupaeT 000pOoThl mNOMmyIsipHOCTb 3D-TexHosnoruii, kotopble Bce Ooblle
BHEJPAIOTCSI B pa3ilyHble cepbl AeSITeNbHOCTH 4YelOBeKa. 3HAYMTeNbHOEe BHUMaHHUe ynensercs 3D-
MOJICJIMPOBAHUIO. DTO MPOrPECCHMBHAs OTPACiIb MYJbTUMEIHNA, MO3BOJSIONIAS OCYIIECTBIATH MPOIECC
co3MaHMs TPEXMEPHBIX MoOJeNeil OO0bEeKTa MPU MOMOIIM CIENUATbHBIX KOMIBIOTEPHBIX MPOTPAMM.
[Iporpamma «KOMITIAC» - rpaduueckuil maker, NpeJHA3HAYCHHBIM JUIs JIOO0TO CIEHUaINCTa,
paboTaromero ¢ mpoeKTHOU rpaduKoil U JOoKyMeHTanue. JlanHas Bepcusi IporpaMMbl OpUEHTHPOBaHA
Ha paboTy, KaK ¢ ABYMEPHBIMH, TaK U TPEXMEPHBIMH OOBEKTaAMH.

Ora rpaguyeckas nporpaMMa MoMoraeT pa3BUBaTh y MIKOJIbHUKOB OOPa3HOE MBIIUIEHUE, TBOPUYECKUE
CIOCOOHOCTH, JIOTMKY, (aHTazuto. Ha 3aHATHSIX IIKOJIBHUKK Yy4aTcsl H300pakaThb CpeACcTBaMU
KOMITBIOTEPHOU TpadUKu MPOCTEHIINE TeOMETpUYeCKrne o0pa3bl. Y3HAIOT, KaK MPaBUILHO O(OPMHTH
yepTexk, IPOCTaBUTh pa3Mepbl U padoTaTh ¢ TpéxMmepHoU rpadukoil. [IpuobperatoT 3HaHUS U yMEHUs
paboTel Ha coBpeMeHHbIX npodeccroHanbHbIX [IK u nmporpammubIx cpeacTBax, BKItoYas rpaduyecKuit
penaktop KOMIIAC-3D. C mnomompl0 TpPeXMEpHOro TIpaduueckoro yeprexa U pHUCYHKa
paspabaTbiBaeTcsi BU3yaJbHbI OOBEMHBIM 00pa3 *KemaeMoro oObeKTa: CO37aeTcsi Kak TOYHAs KOS
KOHKPETHOIO TpeAMeTa, TaK M pa3padaTblBaeTCs HOBBIHM, elle He cyulecTByromuid o0bekr. 3D-
MOJICIUPOBAaHNE MPUMEHSIETCS] KaK B TEXHUYECKOM cpefie, ISl CO3/1aHus MPOMBIIIJIEHHBIX 00BEKTOB, TaK
U JJI CO3/1aHUSl ACTETHUECKUX M XYJI0’KECTBEHHO-rpaduyeckux o0pa3oB U 00BEKTOB. M3roromienue
00BEKTOB MOYKET OCYILLECTBIATHCS € MoMolbio 3D-npunTepa.

YuukanbHOCTh 3D-MoaenupoBaHus 3aKit04aeTcsl B UHTETPAlliU PHCOBaHUs, yepyeHus, HOBbIX 3D-
TeXHOJIOTH. YTO CTaHOBHUTCS MOIIHBIM WHCTPYMEHTOM CHHTE3a HOBBIX 3HAHWH, pa3BUTHS
MeTanpeIMEeTHbBIX 00pa3oBaTeNbHbIX pe3ynbTaToB. OOyyaromyecss OBJaJEBalOT IIEJIBIM  PSAOM
KOMIUIEKCHBIX 3HAaHUH W yMEHUH, HEOOXOAMMBIX JUIsl peau3alliid  MPOCKTHOW JIESTEIbHOCTH.
DopMHUPYIOTCS TPOCTPAHCTBEHHOE, AHAJTUTHYECKOE M CHHTETHYECKOE MBIIUIEHWe, TOTOBHOCTh |
CIOCOOHOCTh K TBOPYECKOMY TOMCKY M BOIUIOIICHUIO CBOMX HJEH Ha MpaKTHUKE. 3HAHWS B 0OJaCTH
MOJICTTMPOBAHUS HAIIETUBAET JeTel Ha OCO3HAHHBIM BBIOOp TPOGEccCHH, CBA3AHHOW C TEXHHUKOM,
M300pa3uTeIHHBIM HCKYCCTBOM, JU3aitHOM: HUHXXEHEP-KOHCTPYKTOP, MHXEHEP-TEXHOJIOT,
MPOEKTUPOBIIHUK, XYA0KHUK, TU3aIHED.

HoBu3HOW B JaHHOM HampaBlIeHUW SBISETCS NpuMeHeHue B 3D-moaenupoBaHMM TEXHOJIOTUH
pucoBanust 3D-pyukoii. B ganHOM mporecce sl co3AaHUS OOBbEMHBIX M300pak€HUI HCIONb3YyeTCs
HarpeThlii 0Mopas3IoraeMblil INIACTHUK. 3aCTHIBIIUE JIMHUH U3 IJIACTUKA MOXHO PaCHojiaraTh B pa3IMyHBIX
IUIOCKOCTSIX, UTO MO3BOJISIET PHUCOBATh B IPOCTPAHCTBE U CO31aBaTh 00BEMHBIE MOJICIIH.



Kpaiine Baxkno. Uto 3ansatus 3D-MonmenupoBaHueM MO3BOJSAIOT Pa3BUBAaTh HE TOJIBKO TBOPUYECKUI
NOTEHIMA] I[IKOJBHUKOB, HO M HUX COLUAJIBHO=TIO3UTUBHOE MbIIUICHHE. TBOpPUECKHE MPOEKTHl IO
co3nannto APT-00bEKTOB: MNOJApKH, CYBEHMpPBI, W3JEJIUs JUISL PA3JIUYHBIX COLMATIbHO-3HAYUMBIX
MEpOIPHUATHIA.

HporpaMMa pa3pa60TaHa IJId YIpEXKACHUA JOIMOJIHUTEIIBHOT'O O6paSOBaHI/I${, YTO AKTYyaJIbHO, TaK KaK B
JOITIOJIHUTCIIbHOM O6p330BaHI/II/I O6p330BaTeJ'II>Ha${ JACATCIIBHOCTh OO0JI)KHA OBITH HaIlipaBJICHaA <«Ha
coMaJiM3allvMio U aJgalTaiuio o6yqa}oumxc;1 K ’KU3HH B 06H.[CCTB€».

Hosas Konnenmms Pa3BUTHUA JOITOJIHUTCIIBHOI'O O6p330BaHI/I${ HallCJInBacT YUPECKACHUA
JOITIOJIHUTCIIBHOI'O 06p330BaHI/I$I Ha <«IIPCBpAlICHUC XKHU3HCHHOI'O IIPOCTpaHCTBA B MOTHBHPYIOIICC
IMPOCTPAHCTBON.

IHIJTAHUPYEMBIE PE3YJIbTATDBI

eab nmporpammsl

®opMupoBaHuE U pa3BUTHE y 00YyHaIOIMXCS MPAKTUUECKUX KomreTeHui B oonactu 3D texHonoruii.
[ToBbilIEHNE 1T03HABATEIBHOW MOTUBALIMU U PA3BUTHE 3JIEMEHTOB MHKEHEPHOTO MBIIIJICHUS
oOyyJarouuxcs B mpoiecce npuodpeTeHus 3HaHu#, yMeHuil 1 HaBbIKOB 3 D-mMonenupoBanust u
pa3paboTKU COLUATIbHO-3HAYUMBbIX TBOPUECKUX ITPOCKTOB.

3amayu nporpamMmbl
- HAY4UTh OOYYAIOIINXCSI CO3/1aBaTh MOJIETH B Iporpammax 1o 3D MoaenupoBaHuio;
- Hay4UTh oOyyaromuxcs paboraTs Ha coBpeMeHHOM 3D o6opynoBanuu (IpUHTED, CKAHEDP, 3 PYUKH);

- BBIIIOJIHATh U pa3pa6aTHBaTb ABTOPCKUEC TBOPUECKUC ITPOCKTHI C IPUMCHCHUECM 3D MOZICIIMPOBAHUA H
3alllUIIaTh UX Ha HAYYHO-TIPAKTUUCCKHUX KOHCI)epeHLII/ISIX;

- mpodopHeHTAIS 00YYaIOLIUXCS;
- IOJITOTOBUTH O0YYAIONIUXCS K BBICTYIUICHUSIM Ha COpeBHOBaHUsX 10 3 D MonenupoBanuto.
OcHoBHbBIE 0CO0EHHOCTH TPOrPaMMBbI

[Iporpamma npegycMaTpuBaeT MoAroToBKy oOydaronuxcst B oonactu 3 D-monenuposanus u 3D-
nevatu. Obyuenue 3D-MoaennpoBaHNIO ONUPAETCS HA YK€ UMEIOIIUNCS y 00y4aroIIUXCsl OIbIT
MOCTOSTHHOTO NMPUMEHEHHSI UH(POPMALIMOHHO-KOMITBIOTEPHBIX TEXHOJIOTHH.

B conepxxanuu nmporpaMMbl 0c000€ MECTO OTBOAUTCS MPAKTUUECKUM 3aHITHSIM, HallPaBJIEHHBIM Ha
ocoeHue 3D TexHonoruu u 06padboTKy OTAETBHBIX TEXHOJIOTHYECKUX MPUEMOB U MTPAKTUKYMOB,
MPAKTUYECKUX pabOT HAIPABJIEHHBIX Ha MOJIY4YEHHUE Pe3yIbTaTa, OCMBICICHHOTO U MHTEPECHOTO JJIs
oOyuaromierocs. Pe3ynbraToM peanusanuu Bcex 3a1ad sIBISIOTCS TBOPUECKUE TPOEKTHI — CO3AHHBIE
APT 00BbEKTbI, CyBEHUPBI.

[Iporpamma siBrIsieTCSI aBTOPCKOM, pa3pab0TaHa W COCTABJICHA B COOTBETCTBHUH C TPEOOBAHUSIMHU K
JIOTIOTHUTEILHBIM 0011e00pa30BaTeIbHBIM 00IIEpPa3BUBAIOLIUM IPOTpaMMaM.

B nporpamMmmMe 1ocTaTOuHO MOTHO M3JI05KEH TEOPETUUECKHUI YIECOHBI MaTepuall, Py ’TOM KO BCEM
TE€MaM YeTKO OIpe/eNieHbl TPAKTUUECKHUE 3aHITHSI, KOTOPHIM OTBOJUTCS 3HAUUTEIbHAS POJIb, YUUTHIBAS



cneunduky nporpammsl. [IporpaMmma coctaBieHa Tak, 4TOObI Kaxk/Iblii 00y4Jaromuicss UMen

BO3MOKHOCTBH CAMOCTOSTEIILHO BEIOpAaTh Han00JIee MHTEPECHBIN O0BEKT U TEMY JIJIsl pabOTHI,

[TporpamMma nmpennaznaueHa st ooyqaronuxcs 11 kimacca, mposBISIONINX HHTEPEC K TEXHUIECKOMY

TBOPYECTBY.

O06wem nporpammel: 34 Tematnyeckux vaca. M3 Hux 14 gaca-reopus u 20 yaca-paKkTHKa.

Cpoxk ocBoeHusi: 2 roga

Pexxum 3anstuii: 1 pa3 B Henenu. [IpogomxutenbHOCTh 3aHsITHH — | dac.

COIAEPKXAHHUE NPOI'PAMMBI

YYEBHBIN IIVIAH
11 kaacce
Ne | Conepxanune KonnuecTtBo yacos ®opma arrecranuu/
wn Bcero Teopus [Ipaktuka KOHTPOJIA
1 | Kommerorepnas rpaduka | 2 1 1 3auer
2 | U3yuenwue u paborta ¢ 4 2 2 3auer
yepTeKaMH.
3 | Oneparun 2 1 1 3auer
MOJICIIMPOBAHUS
4 | Co3znanue ueprexeit 2 1 1 Coznanue ueprexa.
3auer
5 | [IpoekTupoBanue 2 1 1 Co6opka oObekTa.
JeTaJIeu 3auer
6 | 3D nedats 5 1 4 [IpoGHas neyaTs.
3auer
7 | Co3gaHue aBTOPCKHUX 4 4 [IpesenTanus
MoJieNiel U UX 1evaTh aBTOPCKHX
MTPOEKTOB
8 | 3D ckanupoBanme 5 1 4 [IpoGHoe
CKaHMPOBAHUE.
3auer
9 | Pabora ¢ 3D pyukoit 6 2 4 Co3nanue o0bekTa.
3auer
10 | KommnekcHBIi 2 2 Urorosas
MPAKTHKYM aTTecTanus
UTOI'O 34 10 24




YUYEBHO-TEMATHYECKHUH IUIAH

11 kiace

Tema KonuyecTBo yacoB

Bcero Teopus IIpakTuka

1.KomnbroTepHas rpaguka 2 1 1
Beenenue. [IpaBuna TexHUKH 0€30MIACHOCTH MPU pabOTE HA 0,5 0,5
KOMITBIOTEPE.
OCHOBHBIC IMOHATHS KOMIIBIOTEPHOM rpaduKH. 0,5 0,5
Haznauenwue rpaguueckoro penakropa KOMITAC -3D. 3amyck 0,5 0,5
POTPAMMBIL.
OcHoBHEIE 37IeMeHTHI pabodero okHa mporpaMmmbl KOMITAC-3D. 0,5 0,5
Ocuosnble nanenu KOMITAC-3D.
2. U3y4yeHue u padoTa ¢ YepTe:kaMu 4 2 2
H3menenue pazmepa n300paxeHus 1 0,5 0,5
Br16op popmara yepTeka 1 OCHOBHOM HaIIICH 1 0,5 0,5
IlocTpoeHne reoMeTprIeCcKuX MPAMHTHBOB 1 0,5 0,5
Komanzp! BBOJJa MHOTOYTOITFHUKA M MIPSIMOYTOJIEHUKA 1 0,5 0,5
3. Onepanuu MojaeTUPOBAHNS 2 1 1
Onepanus «CIABUTY, KTIOBOPOT 1 0,5 0,5
Omnepanus «BBIABINBAHUE 1 0,5 0,5
4. Co3nanme yeprexei 2 1 1
AJNTOPUTM TIOCTPOEHUSI TPSIMOYTOJILHUKA 10 CETKE 1 0,5 0,5
Brimonnenne ynpaxsaenuii o teme: «[loctpoeHre reoMeTpuIecKux 1 0,5 0,5
00BEKTOB I10 CETKE
5. IlpoexkTHpOBaHue JeTaJeH 2 1 1
OCHOBHBIE OHATHSI CONPSHKEHUN B YEpTEKax JeTalel 1 0,5 0,5
[MocTpoeHune conpsiKeHM B UepTekax JeTanell B mporpaMMe 1 0,5 0,5
KOMIIAC-3D
6. 3D meuath 5 1 4
[IpaBuna TexHukn 6e30macHOCTH 1pu padote ¢ 3D npuHTEpOM. 0,5 0,5
VYerpoiicteo 3D npuHTEpa 0,5 0,5
Ionkmouenne 3D npuntepa. Ilepsast HacTpoiika 3D npunTepa. 1 1
ITpakTrueckas padora. [Iporpammuoe obecrieuenne as 3D nedatn. 1 1
ITpaktuueckas pabora. [IpobHas neyars. 3auer. 2 2
1. CoznaHue aBTOPCKHX Mojesell H HX eYaTh 4 4
[Mpaktuyeckas padbora. Co3jaHne aBTOPCKUX MOJIeTIeH U UX MeYaTh 3 3
ITpakTrueckas padora. [IpeseHTarust aBTOPCKUX MOZEIICH 1 1
2. 3D ckaHupOBaHHUe 5 1 4
ITpaBuia Texuuku 6e3onacHocTH pu padote ¢ 3D ckanepom 1 0,5 0,5
YcrpoiictBo 3D ckanepa 1 0,5 0,5
BeInonHEeHe TPOEKTOB 3 3
3. Pa6ora ¢ 3D pyukoi 6 1 5
ITpaBuia Texuuku 6e3onacHocTH pu padote ¢ 3D pyuxoit 1 1
BrlnosHEHNE MIIOCKUX PUCYHKOB 1 0 1
Coznanne MI0CKUX 3JE€MEHTOB JUISI TOCIEAYIONIe COOPKU 1 0 1
Co6opka 3D Mozereit U3 MIOCKHUX 3JICMEHTOB 3 0 3
4. KoMmuieKcHBII MPaKTHKYM 2 0 2
UTOI'O 34 10 24




COJEPKXAHUE YYHEBHO-TEMATHYECKOI'O IIVTAHA

Komnblorepuas rpaguka

MHCTpYyKTaX 10 TEXHUKE O€30MAaCHOCTH NIPU pabOTEe Ha KOMITbIOTEpE. Y CTPOMCTBO M MPHHLIUT
paboThI MepPCOHATBLHOTO KOMITbIoTepa. YTo Takoe KoMmbloTepHas rpaduka. Haznauenue
rpaduueckoro pegakropa. 3HakoMcTBO ¢ mporpammoit «KKOMITAC -3D» (uHCTaNANNS, N3y4eHUE
uHTep(deiica, OCHOBHBIC TPUEMBI PaOOTHI).

N3ydeHue u padoTa ¢ YepTeKaMHu.

00630p 3D rpaduxu, 0630p pa3HOro MPOrPaMMHOTO OOecTieueHusl. 3HAKOMCTBO ¢ Tiporpammoit «3D
MAX». PenakrupoBanue Moaeneil.

Ipakxmuueckue pabomut.

1. Co3gaHue MpOCThIX FTEOMETPUICCKUX PUTYD.

2. TpexmepHOe MOACTHUPOBAHKUE MOJICITH 110 H300paKECHUIO.

Ananumuyeckasn oeamenbHoCmb.

- AHAJIM3UPOBATH I/1306pa)K€HI/I$I IJI1 KOMIIBIOTCPHOT'O MOACIIMPOBAHUSA

- AHAJIM3UPOBATH U COIIOCTABJIATH PA3JIMYHOC ITPOrpaMMHOC o0OecrcycHue.

Hpakmuuecmlﬂ oesmenbHOCmb.

- OCYHICCTBJIATD BSaHMOﬂeﬁCTBHe Pa3HOTo IMpOrpaMMHOro O6CCHC‘{CHI/I5{;

- ONpeaCIsITb BO3BMOXKXHOCTU MOACIIMPOBAHUSA B TOM WX UHOM IIPOTrpaMMHOM O6CCHC‘-ICHI/II/I;

- IPOBOJUTH MOMCK BO3MOKHOCTEH B MPOTrPaMMHOM O0ECIIEUEHHUU.

Onepauuu MoaeTMPOBAHMS.

CriocoObI co3manus MoJieNell ¢ MpUMEHEHUEM OMepallii MOIeIHPOBaHus, popMooOpazoBaHUsL..
Cnoco0s1 penakTupoBaHus Mojene. [I[pumenenre crenuanbHbIX ONepauil A1 CO3JaHus
AIIEMEHTOB KOHCTpYKIHH. [IpumeHeHne 6ubInoTeK.

Ipaxmuyeckue pabomul:

1. MaHunynsnuu ¢ 00beKTaMu.

2. lybnupoBaHue, pa3MHOXKEHUE 00bEKTa.
Ananumuueckasn 0essmenbHOCMb:

- IPUBOJIUTH IPUMEPHI CUTYAIINH, B KOTOPBIX TPEOYETCS HCITOJIB30BAHKUE MTPOTPAMMHOTO
obecrieuenus st 3D monenupoBaHus.

IIpakmuueckas oesmenvHOCMb!
- CO3/1aBaTh C UCMOJIb30BaHUEM KOHCTPYKTOPOB (11abnoHoB) 3D moneny;

- IPOSIBJISATH N30MPATENHLHOCTH B paboTe ¢ OMOIMOTEKAMH, UCXO/I U3 MOPATIbHO-ITUYECKHX
co00paykeHH, TO3UTUBHBIX COIIMATIBHBIX YCTAHOBOK M MHTEPECOB MHANBUYAIILHOTO Pa3BUTHSL.



Co3nanue yeprekei

00630p 3D rpaduku, 0630p IporpaMMHOT0 0OECIICUEHUS ISl CO3/IaHUs YepTeka. 3HAKOMCTBO C
nporpammoii «CoreIDRAWY, 0ocHOBBI BEKTOpHOI Tpaduku, KOHBEpTHPOBAHHE (POPMATOB,
npakTuyeckoe 3ansatre. Cozanue yepTexa B IporpaMMHOM obecrieueHnu 1o 3D mozaenupoBanutio,
KOHBEPTHUPOBAHHE TPaPUUECKUX N300pKEHHI B BEKTOPHYIO TPadUKYy.

Ipaxmuyeckue pabomul:

1.PucoBanHbie KpUBbIE, MHOTOYTOJIbHUKH.

2.Co3nanue rpaguaecKuM TPUMHUTHBOB.

3.Co3aHue mpoCThIX YepTekel Ha Oymare.

4. co3/IaHME IEKTPOHHOTO YepTexKa.

Ananumuyeckasn 0essmenbHOCMb.

- BBIBJISITH OOIIME YEPThI U OTIMYHS CIIOCOOOB CO3/IaHMS YepPTEXKa;
- aHAJIM3UPOBATh MOJIENb JIJIsl CO3JJaHUS YEPTEKA;

Ilpakmuueckas oessmenvHoOCmb.

- OCYIIECTBIIATH JIEKTPOHHBIN YEPTEXK MO CPEACTBOM IMPOTPaMMHOI0 obecnieueHus ais 3D
MOJICTTUPOBAHUS;

- co37aBaTh OJaHK YepTeka M yepTek B OyMaKHOM BapHaHTE.

IIpoexTupoBanue aerasuen

I/I3y‘{eHI/IC 1a0JI0OHOB AJIsL CO3AaHuA YCPTEI)KA B 3 MMpOoCKIUAX, CO3JaHUC pA3PE30B, BLICTABJICHUC
PasMEPOB, MPABHUIIbHOC HAITMCAHUEC TCKCTA HAa YCPTCIKE.

Ilpakmuueckue pabomul:

1. Tloctpoenue conpsKeHUI B uepTekax JeTaneu.
2. IIpoexTupoBaHue aeTanu.
3. IIpoextupoBaHue 3y0UaThIX Mepenay, BAJIOB, pa3HbIX BUOB COCTUHEHUH.

Ananumuueckas 0esmenbHOCmb.

- IPUBOJIUTH IPUMEPHI CUTYaLIUH, TJe TpeOyeTCs UepTek B 2-X NPOEKLUsX, I/1€ B 3-X, a I/1e
TpeOyeTcs pa3pes;

- aHAJIM3UPOBATH U COMOCTABIAThH PAIUYHYIO (PYHKIIMOHAIBHOCTH PA3HOTO POTPaMMHOTO
obecrieueHus.

Hpakmultecmm oessmenbHOCmb.

- CO3/1aBaTh pa3Hble MPOCKIMU. IS rpauuecKux MOAETIeH;



- PUCOBATh KPUBBIE, YMETb CTPOUTH MHOI'OYTOJIbHUKH.

3D nmeuars.

UYro takoe 3D npunTep. U3ydenue pazHoBugHocTel 3D npuHTEpOB, pa3iInyHOrO MPOrpPaMMHOTO
obecnieuenus. [Tonbop cnaiicepa mist 3D npuHTEpa, BOZMOXXHOCTH OCTPOSHUS MOICPHKEK,
IIPABUJIBHOE PACIIOI0KEHUE MOJIENHN Ha cToje. [ledars Mozeneil Ha TENIOM U XOJIOAHOM CTOJIE, B YEM
pasHuna. CpeacTsa Ajs JIydllei aire3uu IacTuka co CTOJIOM.

Ilpaxmuyeckue pabomul:

3D npuHTep, U3 Yero COCTOMUT, MPUHIMIIBI paOOThI, PACIIOIOKEHHE OCEH.
Hacrpoiika 3Dnpunrepa, kauOpoBKa cTojia, 3arpy3Kka MiacTHKa.
3.M3yueHue nporpaMMHOT0 obecriedeHus JUIsl evaty (ciancepsl).

Bupnsl mnactuka, cocras. Temneparypsl 11aBiaeHus. XUMAYECKUM COCTaB.

IAEEIE S

[MoaroroBka 3D moxenu k nieyatu, pa3OMeHUE Ha CIIOH, TUIOTHOCTh 3aIlOJHEHHUSI, TIeYaTh C
HOAJIEP’KKaMH, C IUIOTOM, C KPaeM.
6. IlpoOnas neuyaTs.

AHnanumuyeckasn 0essmenbHOCMb.
- IPUBOJIUTH IPUMEPHI (POPMATHHBIX ¥ He(hOPMATbHBIX UCTIOTHUTEIICH;
- IPUYMBIBATh 33J1a4M 110 yIpaBjieHuto npuHTepoB ¢ [1K;
- BBIICTISATH IPUMEPHI CUTYaAIIUH, TJIe TPeOYEeTCs TETUIbIA CTOII;
- OTIPEISNIATh BO3MOKHOCTH TIeUaTH 0e3 MoIepPiKeK;
- aHATM3UPOBATH MOJICIb, JUIS JAITBHEUINCH MeYaTH U BEIOOD IJIACTHKA;
- onpenenath HeucnpaBHocTu 3D mpunTepa;
- oCcylIecTBIATh Nevath Ha 3D mpunTepe;
- CpaBHUBATh Pa3NIMYHbIE CIaliCephl TOCTE MeYaTH.
Ipaxmuueckas dessmenbHOCMb.
- KOHBEPTUPOBATh MoJieNb B STL-daiin, u B mansueiimem B GCODE;
- YMETh 3arpy’KaTh TIACTUK, U OCYIIECTBIISTh KATUOPOBKY CTONA;
- IpaBWJIBHO pacmonarath 3D Monenu Ha cToe;

- oCcylIecTBIIATh nevyars Ha 3D npunTepe.
Co31aHue aBTOPCKHUX MOeJIed U UX NeYaTh.

CamocTosTebHas pa60Ta Haa CO3AaHUEM aBTOPCKUX MOI[eHeﬁ, IMPOCKTOB C YEPTCIKAMHU U IICHATHIO.

IIpe3eHTanyst aBTOPCKUX MOJCIICH.



3D ckanupoBaHue.

YcrpoiictBo 3Dckanepa, OCHOBHBIE XapaKTEPUCTHKH, HACTPOIiKa, IpueMbl paboTsl. O0mias nHpopmanus
0 MOJITOTOBKE MoJienu K padore. [TonroroBka Monenu /uist pa3HbIx TexHojorui 3D nmevaru.

Ilpaxmuyeckas paboma:.

1. Hactpoiika 3D ckanepa
2. Mzydenue mporpaMMHOTO 0OeCieUeHUs ISl CKAHUPOBAHHSL.
3. BebInosHEeHNE MPOCKTOB.

AHanumuueckas 0esimenibHOCmb:

- OTIPENIENSITh BO3MOXXHOCTh CKAHUPOBAHUS,

- AHAJIM3UPOBATb MOACIIb, JJIA IIaJII;HefIHIel“O CKaHHUPOBAHUS;
- onpeenATh HeucnpaBHocTu 3D ckanepa;

- OCYILIECTBIIATh CKaHupoBanue Ha 3D ckanepe.
Hpaxmuuecxaﬂ 0esAmenbHOCMb

- BBIIIOJIHCHUEC IIPOCKTOB.

Pa6ota ¢ 3D pyukoii

Wuctpykuus no padote ¢ 3D pyukoil. OCHOBHBIE IPUEMBI U CLIOCOOBI.
Co3aHue MI0CKUX 3J€MEHTOB IS OCIeYyIoNIe COOpKH.

Co6opka 3D mopeneit u3 MIOCKUX 3JIEMEHTOB.

O0BemMHOE prUCOBaHUE MOJIENIEH

BrInonaHenne npoeKTos.
KoMiieKkcHbIN NPAKTHKYM

Pemienne TecToB 1 HamucaHue nporpamm.

Hrorosas aTTecTaius.

YCJOBUSA PEAJIMZALIUU ITPOT'PAMMBbI
MarepuajibHO-TEXHUYECKOE 00ecreyeHue

Jnis ycnemHoi peanu3alMyd IporpaMMbl UMEIOTCS: MOMELICHHUS, YOBIETBOPSIOIINE
TpeOOBaHMAM K 0Opa30BaTE€IbHOMY MPOIECCY B  YYPEKACHHUIX JIOTOJHHTEIHHOTO
oOpa3oBanus, kommnbtotepsl, 3D npunTeps!, UHTepHET, HHTEpaKTUBHAS JOCKa, IpoekTop, 3D
CKaHep, KOMIUIeKTyromme s 3D mpuHTepoB, pacxogHble MaTepHalbl (TUTACTHK Pa3HBIX
BUJIOB M Pa3HOIO IBETA, IBYXCTOPOHHUH cKOTY, Kiei i 3D nevarn).

Kaaposoe o0ecnieuenue



JlONONMHUTENbHYI0O ~ 00pa3oBaTeNbHYI0  MPOTPAMMY  PEANN3YIOT Hearoru
JIOTIOJTHUTEIBHOTO 00pa30BaHuUs C KIIACCHUECKUM 00pa30BaHUEM, YUUTENb HHPOPMATHKH.

HNudopmanunonnoe odecnevyenune

http://today.ru — suruknoneaus 3D neyaru

http://3drazer.com - ITopran CG. bounblire apxuBsl MOJEICH 1 TEKCTYp s 3ds max
http://3domen.com - Caiit o 3D-rpaduxe Cepres u Mapunsl bonnapenko/BupryanbHas
mkojano 3dS max/6ecIiaTHbie BUAEOYPOKH

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

http://3DTutorials.ru - [Topran mocesimenHsiii n3ydennto 3D Studio Max
http://3dmir.ru - Bes kommnbroTepHas rpaduka — 3dsmax, photoshop,
CorelDrawhttp://3dcenter.ru - Tanepen/Ypoku

http://www.3dstudy.ru

http://www.3dcenter.ru

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

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

http://www.blender.org — odunmansHbIi agpec mporpaMmel
onennephttp://autodeskrobotics.ru/123d

http://www.123dapp.com

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

METOANYECKHNE MATEPHUAJIbI

MeTtoauueckast o0CHOBa JUIsl pa3pabOTKU MPOTrpaMMBbl:

lNaiicuna C.B., Kuszea W.B. Metonuueckne peKOMEHIAMM [JIs  TI€AaroroB
JIOTIONTHUTENBHOTO 00pa3oBaHUsl MO U3yueHuto podoroTexHuku, 3D MopenmupoBaHus,
MPOTOTUIIUPOBAHUS (Ha OCHOBE ONBITA OOPa30BATEIbHBIX YUPEKIECHUU TOMOJHUTEITHEHOTO
obpazoBanus Cankr-IlerepOypra)

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

bonpmako B.II., boukoB A.JI., Jlsuek FO.T. TBepnorenbHOe MOAEIHpPOBAHUE
neraneir B CAD — cucremax: AutoCAD, KOMITAC-3D, SolidWorks, Inventor, Creo. 2014
r.B. 304 c1p.

bonpmakoB  B.II. Co3manne TpexMepHbIX MOJENEM U  KOHCTPYKTOPCKOM
nokymeHnTanuu B cucreMe KOMIIAC-3D, 2010 r.B., 496 ctp.
http://today.ru — suruknoneaus 3D meyatu

http://3drazer.com - [Topran CG. bonbIre apxuBsl MOJeIEH 1 TEKCTYp s 3ds max
http://3domen.com - Caiit o 3D-rpaduxe Ceprest u Mapunsl bonnapenko/BupTyaibHas
mkosano 3ds max/0ecriaTHbie BHICOYPOKH

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

http://3DTutorials.ru - ITopran nocesimeHHbIi u3ydenuto 3D Studio Max

http://3dmir.ru - Best kommbroTepHas rpaduka — 3dsmax, photoshop,
CorelDrawhttp://3dcenter.ru - Tanepen/Ypoku

http://www.3dstudy.ru
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MeTtoauyeckue peKOMEHAAMH
10 BBINOJTHEHUIO CAMOCTOSITEJIbHBIX (IPAKTHYECKHUX) padoT

YyeOHO-MeToAMYECKOE TOCOOUE IUIS
oOyuatomuxcs pparMent

[TosicHuTenpHas 3anucka

Metoanyeckre peKOMEHJAUK IO BBITOJHEHUIO CAMOCTOSTEIbHON (IMPaKTUYECKOIN)
paboThl O0yYarOMMXCSl TPU HM3YYCHHUU JOMOIHUTEIHHON O0O0IIepa3BUBAIONICH MPOTPAMMBI
««3D monenupoBaHue»

[lenp METOOMYECKMX PEKOMEHIAIMW: OKa3aHWEe TIOMOLIM OOyJaromuMmcs B
BBINOJIHEHUH CaMOCTOSATENbHOM (IIpakTH4YecKoil) paboThlI.

Hacrosimue Meromudeckne pEeKOMEHIANWU COJAEpXKAT PadOTHI, KOTOPBIE ITO3BOJISAT
00y4aroIuMCsl CaMOCTOSITENIbHO OBJa/eTh (YHIAMEHTAIbHBIMUA 3HAHUAMH YMEHUSMH U
HaBBIKAMU JIESITEITLHOCTH, OTBITOM TBOPYECKOW M MPOEKTHOM NEATENFHOCTH, W HAIPaBIICHBI
Ha (GOpMHUPOBaHUE CIIETYIOIINX KOMIETEHIUI:

OpraHu3oBBIBaTh COOCTBEHHYIO JIESITENBHOCTh, BBIOMPATh THUIIOBBIE METOIBI H
CTOCOOBI BBIMOJIHEHHSI YU€OHBIX 33/1a4, OLEHUBATh X 3(PPEKTUBHOCTH U KayeCTBO.

[IpyHMMAaTh penieHus B CTAaHAAPTHBIX U HECTAHAAPTHBIX CUTYAIMSX M HECTH 32 HUX
OTBETCTBEHHOCTH.OCYIIECTBIIATH MOMCK M UCIOIb30BaHUEe MHPOPMALIMN, HEOOXOTUMOHN ISt
3¢ (EKTUBHOTOBBIMOIHEHUS YIEOHBIX 3a/1a4 JMYHOCTHOTO Pa3BUTHSI.

Hcnonp3oBate  WHPOPMAIMOHHO-KOMMYHHUKAIIHOHHBIE ~ TEXHOJOTHH B

y4eOHOUIeATETbHOCTH.

Co3maBarh W yIpaBisaTh HAa MEPCOHATHPHOM KOMITBIOTEPE B MPOTPAMMHOM
obecnieuenun it 3D monenupoBanus u 3D neuatu

CoznaBath 1 00pabaTsiBaTh HU(GPOBHIE H300paKEHUS U OOBEMHbIE

00BekThl.O0ecnieunBaTh Mephl 0 TeXHHKE Oe3onacHocTy pu 3D meuatw.

B pesynbrare BBINOJIHEHUS CAMOCTOSITENbHBIX (TMPAKTHYECKOM) paboT ydwamuecs
JIOJKHBI PACIIMPHUTh CBOM 3HAHUS [0 OCHOBHBIM pazjiesiaM MPOrpaMMBbl.

Ornucanme KaxJI0i caMOCTOATENbHON (MPAaKTUYECKOM) pabOThl CONEPIKUT TEMY, LENIU
paloThbl, 3aJaHMs, TOPSJIOK BBINOJHEHUS paboOThl, (GOPMBI KOHTpOJIA, TpeOoBaHUA K
BBITIOJTHEHUIO U o(popMIiIeHUIO 3aaaHuii. JJist IosTydeHust JOTIOTHUTENBHOU, 00iee moIpoOHOM
uHbOpMAllUM TIO  HW3y4yaeMbIM  BONpOCaM, IPHUBEAECHO  Yy4E€OHO-METOIMYECKOE H
nH(popManmoHHOe0OeCTIeUeHNE.
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MeToauyeckue peKOMEHJAUMH 110 BBINOJTHEHHIO PA3JIHYHbIX BH/0B
CaMOCTOSITETbHOH (MPAKTHYECKOi) PadOTHI

Meroanueckue peKOMEHAANNY 110 COCTABICHUIO KOHCIIEKTa
1. BHumarenbHO NPOUYUTANTE TEKCT. Y TOUHUTE B CIPABOYHON JINTEPAType HEIOHATHBIE
cioBa.llpu 3anucu He 3a0yAbTE BBIHECTH CIIPABOYHBIC JAHHBIC HA MOJISI KOHCIIEKTA;
Beiaenute rinaBHoe, COCTaBbTE ILIAH;
Kpartko copmynupyiiTe OCHOBHBIE ITOJIOKEHUS TEKCTA, OTMETHTE apryMEHTAIINIO aBTOPA;
4. 3akoHCIEKTUpPYHTe MaTepua, 4eTKO cleays yHKTaM iaHa. [lpu

KOHCIIEKTHPOBAHUNCTAPANTECh BBIPA3UTh MBICIIb CBOMMHU CIIOBAMU. 3aIIUCH CIIEAYET

BECTH YETKO, SICHO.
5. I'pamoTHO 3anuceiBaiite nuTarsl. {UuTHpys, y4UTHIBAHTE JAKOHUYHOCTbD,

3HAYUMOCTBMBICIIH.
B TekcTe KOHCIEKTa KeJaTeIbHO NPUBOJIUTH HE TOJBKO TE3UCHBIC IIOJIOKECHHUSA, HO U HX
nokasarenbera. [lpu opopmiieHNH KOHCIIEKTa HEOOXOIUMO CTPEMHUTBCS K EMKOCTH KayKI0Iro
npenaokeHusi. MpIciu aBTOpa KHUTHM CIE€QyeT M3jaraTh KpaTKo, 3a00Tichb O CTWIE U
BBIPA3UTEIBHOCTH HAIMCAHHOIO. YMCIIO JONOJIHUTENbHBIX JJEMEHTOB KOHCIEKTA JOJIKHO
OBITh JIOTHUECKH OOOCHOBAaHHBIM, 3allMCH JIOJDKHBI PACIPENCIATECS B ONpPEIeICHHON
IIOCJIE0BATEIBHOCTH, OTBEYAIOIIEH JJOTHYECKON CTPYKTYpe Npou3BeaeHU. 1 yTOUHEHHS U
JONOJIHEHHUS HEOOX0AUMO OCTaBJIATh MOJIS.

wmn

MeTtoanyeckue peKOMeHAALMHU 110 COCTABJIEHUIO NPe3eHTalui
[IpesenTanus (OT aHIIMICKOrO €jIOBa - MPEJICTaBICHHE) — 3TO HAOOp LBETHBIX KAPTHMHOK-
CIIaliIoB Ha OIPEJCIIEHHYI0 TeMy, KOTOpbI XpaHuTCs B (hailne cnenuaabHoro ¢opmara c
pacmmpenniem PPT. Tepmun «ape3eHTanus» (MHOTAA TOBOPAT «CIalA-(GHUIbM») CBS3BIBAIOT,
IpeXx/ae BCero, ¢ MHGOPMALMOHHBIMM U PEKIAMHBIMM (QYHKIUSMH KapTHUHOK, KOTOpbIE
paccuyuTaHbl Ha OMPEICTICHHYIO KATETOPUIO 3pUTeNeH (IMoab30BaTeNei).
IIpu co3nanuy Mpe3eHTaluy CIeyeT IPUIEPKUBATHCS:

1. OcHOBHBIX peKOMEHJAIMI 110 11U3aiiHy MTpe3eHTalHH;

2. IlpaBun mpudrosoro oopmieHus;

3. OCHOBHBIM TIpaBWJI KOMITBIOTEPHOTO Habopa
tekcTa.[IpaBuia odopmiieHus npe3eHTaluu:
[IpaBuno Ne 1: OOparute BHMMaHuE Ha KayecTBO KapTUHOK. KapTWHKH JOJKHBI OBITH
KpyIHbIMH, YeTKMMH. He mnbITaiitech pacTaruBarh MEIKHE KApTUHKU 4YEpe3 BECH CIANI: ATO
MIPUBEJET K €€ MUKCeNU3ali U 3HaYUTEIbHOMY YXYALIEHUI0 KauecTBa. Ha onHoM craiine —
He Oojiee Tpex KapTUHOK, YyTOObl HE paccenBaTh BHHMAHHE M HE IEeperpyxkarb 3peHHeE.
KapTtunka 101KkHa HECTH CMBICIIOBYIO Harpy3Ky, a He MPOCTO 3aHUMAaTh MECTO Ha Cllaiife.
[IpaBuno Ne 2. He meperpyskaiite mpe3eHTanuio TeKCTOM. MaKCUMallbHO C)KaThle TE3MCHI, HE



0osee Tpex Ha OHOM ciaiijie. TekcT He JOHKEeH MOBTOPSAThH TO, YTO TOBOPSAT, BOSMOXKHO, JIUIIb
KpPaTKO€ U3JIOKEHUE CYTH CKA3aHHOTO.

[TpaBuno Ne 3. Odopmienne Tekcra. TEKCT MODKEH OBITh YETKUM, JTIOCTATOYHO KPYITHBIM, HE
CIIUBATHCS ¢ (POHOM.

[TpaBuno Ne 4. Hactpoiika anumaruu. [lopoit coctaBuTens Mpe3eHTalldd, Kak OyATo urpas B
WHTEPECHYIO UTPY, IEPETPYKACT MPE3CHTAINIO aHUMAITUOHHBIME Y (deKkTaMu. ITO OTBICKAET U
ObIBaeT OYEHb TSKENOo A Tia3. Mcmonb3yiite MUHUMYM 3(QeKToB, GepuTe TOJIBKO camble
npocteie. OCOOCHHO yTOMISIIOT Takue J(PQEeKThl KaK BBUICT, BpalleHHWE, CcOOWpaHue u3
3JIEMEHTOB, YBEJIMUEHUE, U3MEHEHHUE IpU(Ta UITU 1BETA.

[IpaBuno Ne 5. Cmena cnaiiioB. 31ech Toxe oOpalaeM BHHMAaHHE, KaK CMEHSIIOTCS CIIANIbI.
Jlydiie He WCHONB30BaTh 37eCh dPQEeKThl aHMManuu coBceM. Korma criaiiibl CMEHSIOTCS,
Hae3kasi JIpyr Ha Jipyra Wik coOupasichb U3 OTIENbHBIX IO0JOC, HAYMHAET MPOCTO pPSOUTH B
mIasax. beperure cBoe 3peHue U 3peHUs BallluX CIIylIaTesen.
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OBOPYJIOBAHHUE

3D — mpunTep.

3D — npuHTEp ABYXIKCTPYACPHBIIA.

3D — ckaHep py4HOIA.

3D — pyuka.

Jlocka MarHUTHO-MapKepHasi IOBOPOTHASI.
I'paduueckuii maHmeT.

Hoyt0yk.



