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IosicHuTeaAbHAA 3aNIMCKA

JononuutenbHas o0eoOpa3oBaTesibHas 00IIepa3BUBAIOIIAS IPOTPaAMMa MUMEET TEXHUYECKYIO
HampaBlieHHOCTb. [ljia peanuzanuu ucnoiszyetms odopynoanue L{O «Touka pocta». IIporpamma
pa3paboTaHa B COOTBETCTBUHU CO CIEAYIOIIMMH HOPMATUBHBIMU IOKYMEHTAMU:

- ®enepanbHbIid 3ak0H Poccuiickoii henepanuu ot 29 nexadps 2012 1. Ne 273-03 «O6 obpa3zoBaHum B
Poccuiickoit ®eneparuny;

- Pacnopsixenue npasurensctBa Poccuiickoit @eneparuu ot 28 urost 2017 r. Ne 1632-p «O06 yTBepkaeHUN
nporpammebl «L{udpoBast skoHomuka Poccuiickort denepamnumy;

- Konnenmus pa3Butus 1omonHATENLHOTO 00pa3oBaHus nete, Pacropsixenne [lpaButenscTBa
Poccwiickoii penepammu ot 4 centssopst 2014 r. Ne 1726-p;

- [Topsiiok opraHu3ayiy U OCYIIECTBIICHUST 00pa30BATEIILHON NEATEIHHOCTH TI0 JOMOJHATEIIBHBIM
o0pa3zoBaTeNbHBIM IpOorpaMMam (yTBEpKIeH MpukazoM MunncTepcTBa npocsemmeHus PO ot 9 nosOps
2018 r. Ne 196);

- MeTtoanueckie peKOMEHAANNH 110 POSKTUPOBAHUIO JIOTIOJIHUTENBFHBIX 00MIepa3BUBAIONINX TPOrPaMM
(BKITIOUAst pa3HOYpOBHEBBIE TporpaMmbl) [InceMo MuHmcTepeTBa 00pazoBanust U Hayku Poccum ot 18
HOs10pst 2015 roma Ne 09-3242,;

- Canllun 2.4.4.3172-14 «CaHuTapHO-311IEMUOJIOTHYECKIE TPEOOBAaHNUS K YCTPOUCTBY, COACPHKAHUIO U
OpraHM3alu pexxuma padboTsl 00pa30BaTeNbHBIX OpraHU3aLM TOMOTHUTEILHOTO 00pa30BaHus JETEW),

- nokaibHBIMHA akTaMit MBOVY «COILINe1 " UIMOCK.

CoBpemeHHOe 00111ecTBO Bce OO0IbIIE 3aBUCHT OT TEXHOJIOTHI M IMEHHO 110 9TOMY Bce Ooiee
MMPpHUCTAJIbHOC BHUMAHUC YACIIACTCA Takol 00JIaCTH HHTEIJIEKTa YCJIOBCKA, KaK NMHXXCHCPHOC MBIIIJICHUC.

I/IH)KeHepHOC MBIIIJICHUEC — 9TO CJIIOXKHOC O6p830BaHI/IC, O6’[>€I[I/IH5{IOIJ_IGC B ce0s Pa3HbIC TUIIBI MBIIIIJICHUA
JIOTUYCCKOC, MPOCTPAHCTBCHHOC. HpaKTI/I‘leCKOC, HAay4HOC. SCTeTI/I“IeCKOG, KOMMYHUKATHUBHOC, TBOPYCCKOC.

AXTyaJlbHOCTh BEIOPaHHOTO HAIPaBIICHHS ISl paOOTHI 3aKJII0YAETCS B TOM, YTO B COBPEMEHHBIX YCIIOBHSIX
Pa3BHUTHUS TEXHOJOTHH TpEXMEpHas rpaduka aKTUBHO IPUMEHSIETCS IS CO3JJaHUsI M300paKeHNH Ha
TUTOCKOCTH 3KpaHa WM JHCTa OyMark B HAyKH W IPOMBIIIICHHOCTH, HAIIPUMEP B CUCTEMax aBTOMaTH3aluu
npoekTHbIX padot (CAIIP).

[Tpornecc cozmanus ar000# TpEXMepHO MoJienn 00bekTa Ha3biBaeTcs «3D-monenupoBanue». B
COBPEMEHHOM MHUpe HaOupaeT 060pOoTH NONyIsIpHOCTh 3 D-TeXHOMOTHii, KOTOpbIE Bce 00JIbIIEe BHEAPSIOTCS
B pa3iMuHble chephl ASSITENbHOCTH YelloBeKa. 3HaUYNTebHOe BHUMaHUE yaenseTcs 3D-monenrpoBaHuio.
OTO NpOrpecCuBHAst OTPACIb MYJIbTHMEINA, IIO3BOJISAIONIAS OCYIIECTBIIATH MPOLIECC CO3AAHNS TPEXMEPHBIX
Mojieniei 00beKTa MPU MOMOIIM CHEIHAIbHBIX KOMIBIOTEPHBIX MTporpaMM. [Iporpamma «KOMITAC) -
rpaduyecKkuil makeT, NpeAHa3HaueHHbIHN ISt TI000Tr0 CrienuanucTa, padoTarolero ¢ NpoeKTHON rpaduKoi
U TIOKyMeHTanuuel. /lanHas Bepcusi mporpaMMbl OpUSHTHPOBaHA Ha pabOTy, KaK C IBYMEPHBIMH, TaK U
TPEXMEPHBIMU OObEKTAMH.



Ora rpaduyeckas mporpaMma NOMOTraeT pa3BUBaTh Y IIKOJIBHUKOB 00pa3HOE MBILIIEHHE, TBOPUECKUE
CIOCOOHOCTH, JIOTUKY, (hanTa3uio. Ha 3aHATHSX IIKOJIBHUKY y4yaTcs H300pakaTh CpeICTBAMU
KOMIIBIOTEPHOH TpaduKH MPOCTEUIIINE TEOMETPHUECKUE 00pa3bl. Y3HAIOT, KaK PAaBUIBHO 0()OPMUTH
4epTexk, MPOCTABUTh pa3Mephl U paboTath ¢ TpéxMepHoii rpadukoil. [IpuoOperatoT 3HaHNS U YMEHUS
paboThl Ha coBpeMeHHBIX npodeccruonanbhbix [TK 1 mporpaMMHBIX cpeacTBax, BKI0OYas rpaduuecKuit
penaktop KOMITAC-3D. C nomoiipto TpexmMepHOro rpadiuecKoro 4epTeka U pucyHka pa3zpadbarbiBaeTcs
BU3YaJIbHBI 00BEMHBINH 00pa3 xKeraeMoro 00beKTa: Co3/1aeTcs Kak TOYHasi KOIUS KOHKPETHOTO IIpeIMeTa,
TaK U pa3padaTbIBacTCs HOBBIH, €llle HEe CYIECTBYIOLMI 00beKT. 3D-MonenupoBanue NpuMeHseTCs Kak B
TEXHUYECKOH cpejie, JUIsl CO3AaHus MPOMBIIITIEHHBIX 00bEKTOB, TaK U JUISl CO3/1aHUS 3CTETUYECKUX U
XYA0KeCTBEHHO-Tpaduuecknx 00pa3oB 1 00beKTOB. M3roToBIeHNE 00BEKTOB MOXKET OCYILIECTBIISATHCS C
nomoinbio 3D-npunTepa.

YuaukansHocTh 3D-MoaenpoBanus 3aKiF04aeTCsl B MHTETPAllii PUCOBAHUS, YepueHusi, HOBbIX 3D-
TexHOJIOTHI. YUTO CTaHOBUTCS MOITHBIM HHCTPYMEHTOM CHHTE3a HOBBIX 3HAHUH, Pa3BUTHUSA
METanpeIMETHBIX 00pa30BaTEIbHBIX pe3yIbTaToB. OOyUaronuecs OBIaACBAIOT IEIBIM PSIOM
KOMIUIEKCHBIX 3HAHUM 1 YMEHUN, HEOOXOAMMBIX JIJI PEaTH3allUU TPOCKTHOM eI TeIbHOCTH.
DopMUPYIOTCS TPOCTPAHCTBEHHOE, AHATUTUYECKOE M CHHTETHYECKOE MBIIIUICHHE, TOTOBHOCTD U
CIOCOOHOCTH K TBOPYECKOMY IMOMCKY M BOIUIOLICHUIO CBOMX MW Ha MpaKTUKe. 3HaHUS B 00J1acTH
MOJICTTUPOBAHUS HAIlEJIMBAET JIeTel Ha OCO3HAHHBIN BBIOOp Mpodeccuu, CBA3aHHON ¢ TEXHUKOM,
M300pa3UTEeIbHBIM UCKYCCTBOM, AU3AHHOM: HHXKEHEP-KOHCTPYKTOP, HHKEHEP-TEXHOJIOT, MPOESKTHUPOBIIHUK,
XYIOXKHUK, AU3aitHep.

HoBu3HOM B JTaHHOM HaIlpaBJICHUU SBIIACTCS MpUMeHeHHe B 3 D-MoaennpoBaHuy TEXHOJIOTHH PUCOBAHUS
3D-pyukoii. B nannoM mpotiecce At co3aanus 00beMHBIX U300paKeHUN UCTIONB3YETCSI HAarPEThI
Ouopa3oraeMplil MIACTUK. 3aCTHIBIINE JIMHUU U3 TJIACTUKA MOXKHO PacroyiaraTh B pa3MUYHbBIX IIJIOCKOCTSX,
YTO MO3BOJIIET PUCOBATH B IPOCTPAHCTBE U CO3/1aBaTh 00HEMHBIE MOJIEIH.

Kpaiine Baxxno. Uto 3ansaTus 3D-MoaenrpoBaHueM MO3BOJISIOT Pa3BUBATh HE TOJIBKO TBOPUYECKUNA
MOTEHIMAN IKOJBHUKOB, HO U UX COLMAJIbHO=IIO3UTUBHOE MBILIUIEHHE. TBOPUECKUE IIPOEKTHI 10 CO3AAHUIO
APT-00BEKTOB: MOJAPKH, CYBEHUPHI, U3IETHS IS pa3IMYHBIX COIIMAIbHO-3HAYUMbIX MEPOIIPHUSATHIA.

HporpaMMa pa3pa60TaHa I YIpCIKACHUS JOIIOJIHUTCIIBHOTO O6pa3OBaHI/I5{, 4TO aKTYyaJIbHO, TaK KaK B
JOIIOJIHUTCIIBHOM O6pa3OBaHI/II/I 06p330BaTCJ'II>Ha$I JACATCIIBHOCTD JOJIXKHA OBITh HalpaBJICHA «Ha
conuaJau3anurio U agarnTainnuro 06yqa101111/1xc;1 K )KM3HHU B 06HIGCTB€>>.

Hogas Konrenuus pa3BUTHs TOMOIHUTENIEHOTO 00pa30BaHMs HALIEINBACT YUPEKIACHUS
JIOTIOJTHUTEIBHOTO 00pa30BaHUs Ha «IpeBpallleHre KU3HEHHOTO MPOCTPAHCTBA B MOTUBHUPYIOIIIEE
IIPOCTPAHCTBO.



IHJIAHUPYEMBIE PE3YJIBTATBI

Leab nporpamMMbIl

®opMUpOBaHUE U PAa3BUTHE Y 0OYYAIOUIMXCS MPAKTUIECKUX KOMIETEeHINH B 001actu 3D TexHomoruid.
[loBpllIEHNE 1T03HABATEIBLHOW MOTUBALIMU U PA3BUTHE 3JIEMEHTOB MHKEHEPHOT'O MBIIIEHUS 00yJYarouXxcs
B IIpoIiecce MPUOOPETeHHS 3HaHUH, yMEeHUH 1 HaBBIKOB 3 D-MonenupoBanus u pa3paboTKH COIMAIBHO-
3HAYMMBIX TBOPYECKHUX IIPOCKTOB.

3amaum mporpamMmsl
- HAy4YUTh 00yJaIOMIUXCsl CO3AaBaTh MOENH B porpammax 1o 3D monenupoBanmio;
- Hay4uTh oOyuaromuxcs paboraTh Ha coBpeMeHHOM 3D obopynoBanuu (mpuHTEep, CKaHEpP, 3 PyUKH);

- BBIIIOJIHATH U paBpa6aTBIBaTB ABTOPCKHUEC TBOPUYCCKUC IIPOCKTLI C IPUMCHCHUCM 3D MOJCIUPOBAHUA H
3alUIIATh UX HA HAYUYHO-IIPAKTUYCCKUX KOH(I)CpCHL[I/IHX;

- npoopUeHTALINUS 00YJAIOIIUXCS;
- MOJITOTOBUTH O0YYAIONIUXCS K BBICTYIUICHUSIM Ha cOpeBHOBaHUsX 1o 3 D monenupoBanmio.
OcHoBHbIE 0CO0EHHOCTH ITPOrPAMMBbI

[Iporpamma mpegycMaTpuBaeT MOAroTOBKY oOy4daroruxcs B oomactu 3D-monenupoBanus u 3D-neuatn.
O6yuenue 3D-mMo1eTupPOBaHUIO ONTUPACTCS HA YK€ UMEIOIIUNICS Y 00YJarOITUXCS OIBIT TOCTOSTHHOTO
MPUMEHEHHS NH()OPMAIIMOHHO-KOMITBIOTEPHBIX TEXHOJIOTHH.

B COACPIKAaHUU ITPOrpaMMbl 0c000€ MECTO OTBOAUTCA MPAKTHUYCCKUM 3aHATHUAM, HAlIpaBJICHHBIM Ha
ocoeHue 3D TexHonoruu u 00paboTKy OTAETBHBIX TEXHOJIOTUYECKUX TPUEMOB U IPAKTUKYMOB,
MPAKTUYECKUX PabOT HAMPABJICHHBIX HA MOJIYYCHHUE Pe3yabTaTa, OCMBICIEHHOTO U HHTEPECHOTO JIJIst
oOyuarorierocs. Pesynbrarom peanusaiuu Bcex 3a71ad sIBISIOTCS TBOPUYECKUE MTPOCKTHI — co3anHbie APT
OOBEKTHI, CyBEHHUPHI.

[Iporpamma siBisieTcst aBTOPCKOM, pa3paboTaHa M COCTABJICHA B COOTBETCTBHH C TPEOOBAHUSIMH K
JIOTIOJTHUTEIBHBIM 00111e00pa30BaTeIbHBIM 00IIepa3BUBAIOLIIM IPOTpaMMaM.

B nmporpaMMe 10CTaTOYHO MOJIHO U3JI0KEH TEOPETUUECKHUI yueOHBI MaTepual, pu 3TOM KO BCEM TeMaM
YETKO OINPEEIICHBI TPAKTHYECKHUE 3aHATHS, KOTOPBIM OTBOJMTCS 3HAYUTENIbHAS POJb, YIUTHIBAS
cnenuguky nporpaMmmsl. [Iporpamma coctaBieHa Tak, 4ToObI KaX/Iblil 00yJaromuiics vMea BO3MOXKHOCTh
CaMOCTOSITENILHO BBIOpaTh HanloJiee NHTEPECHBIN 0OBEKT U TeMY ISl pabOTHI,

[Iporpamma npeanazHadeHa s ooydaromuxcs 11-17 neT, mposBISIONIMX HHTEPEC K TEXHUIECKOMY
TBOPYECTBY.

O06nem nporpammbl: 68 TemaTudeckux yaca. Cpok ocBoeHwus: 1 roa

Pexxum 3anstuii: 2 pasza B Heaemto. [IpoaomKkuTenbHOCTb 3aHATHl — 1 yac.



COJEPXAHUE ITPOT'PAMMBbI

YUYEBHBIH IUVIAH
Ne | Coneprxanue ‘
wn Bcero dopwma arrecranun/
KOHTPOJIS
1 | KomnberotepHas rpaduka | 5 3auer
2 | U3yuenue u pabora c 13 3auer
YepTeKaMH.
3 | Onepanuun 6 3auer
MO/JICIIMPOBAHUS
4 | Coznanue ueprexeit 11 Coznanue ueprexa.
3auer
5 | IlpoekTupoBanue 6 COopka oObeKTa.
Jerajiei 3auer
6 | 3D meuars 9 [IpoOnast meyaTs.
3auer
7 | Co3naHue aBTOPCKUX 4 [IpesenTanus
MOJIENICH U UX MeYaTh ABTOPCKHUX
MTPOEKTOB
8 | 3D ckanupoBaHue 7 ITpo6Hoe
CKaHMPOBAHUE.
3auer
9 | Pabora ¢ 3D pyukoit 6 Coznmanue 00beKTa.
3auer
10 | KommnekcHbIi 1 Hrorosas
PAKTUKYM aTTecTanus
NUTOI'O 68




YUYEBHO-TEMATHYECKUWH IUIAH

Tema

KoanyecTBo 4acoB

Bcero

Teopus

IIpakTnka

1. KomnbiorepHas rpaguka

Beenenue. [IpaBuiia TexHUKN 0€3011aCHOCTH
IIpH1 paboTe Ha KOMITBIOTEPE.

OCHOBHBIE OHATHS KOMIIBIOTEPHOHN TpaduKH.

Haznauenue rpaduieckoro peapakropa
KOMIIAC -3D. 3anyck nporpammsi.

OCHOBHBIE 3JIEMEHTHI pad04ero OKHa
nporpamMmbl KOMITAC-3D. OcHoBHBIE aHenu
KOMITAC-3D/

2. U3yuyeHue u padoTa ¢ yepre:kamu

M3meHenne pazmepa n300paKeHus

Br10op dopmara yepTexa 1 OCHOBHON HAIHCH

ITocTpoeHne reoMeTpuyeCcKX NPUMUTHBOB

KoManzp! BBOZIa MHOTOYTOJIBHUKA U
MIPSIMOYTOJIBHUKA

I

I/I3y‘leHI/Ie CHUCTCMBI KOOpJAWHAT

Brinonnenue pabotsl «JInHuM yepTexar

KonctpynpoBanue 00beKTOB

Pe,[[aKTI/IpOBaHI/Ie JCpTECIKa

OtmeHa u oBTOp AelcTBU. Brinenenue
00BEKTOB

S

V nanenue 00HLEKTOB

|

YcedyeHre 00bEKTOB

-

BeInonHenue yrnpaxHeHul 1o Teme:
PepgakTupoBanue 0ObEKTOB

|

KonmpoBanne 00bEKTOB IIPH ITOMOIIH MBIIITH

3. Onepanum MOIeJMPOBAHNS

Onepaumf «CABUI», KIIOBOPOT»

Onepauml «BbIAABJIMBAHUCH

Onepanus «MacmrabupoBaHue»

Onepanust «CUMMETpUs»

Oneparnus «Konmsi»

Onepanust «npOCTPaHCTBEHHOTO
MOJICIIMPOBAHUSI

RlRrRRRR| o

4. Coznanue yeprexei

[TocTpoeHne reoMeTpruIeCKuX 00BHEKTOB IO
CeTKe

AJTOpUTM MOCTPOCHUS MPSIMOYTOJIBHHUKA 110
CETKE




BelnonHenue ynpaxHeHUN 0 TeMe: 2
«ITocTpoeHne reoMmeTpuuecKux 0OBEKTOB IO
CETKE»

BBIMONMHUTE YepTex JeTaiu B TpeX MPOeKuusix, | 2
TIPH TIOMOIIIU CETKU

Pabota ¢ ackuzamu 2
Hcnons3oBanue pa3MepoB U OMop. 1
dopMaTUpOBaHHE T€OMETPHH ICKU3a

5. IlpoexkTHpOBaHHE AeTAJEH 6
OcCHOBHBbIE TIOHATHUS CONPSIKEHUM B uepTexkax 1
nerajgen

[TocTpoenue conpsixeHui B ueprexax aeranend | 3
B nporpamme KOMITAC-3D

[IpoekTupOBaHUE AETAIN «KPIOKa» 1
[IpoekTupoBaHue qeTalln «I10JABECKA 1
6. 3D meuartsp 9
[IpaBuna Texuuku 0e30nacHOCTH npu padorec | 1
3D npunTEpOM.

YcrpoiictBo 3D npunTepa 1
OcCHOBHBIE XapaKTEPUCTUKH MTPUHTEPA, MPUEMBbI | 1
paboThI

[Togxmouenue 3D npuntepa. [lepsas 1
Hactpoiika 3D npunrepa.

[IpakTuueckas padora. [Iporpammuoe 1
oOecnieuenue it 3D neuaru.

Bunn: miacTukos 1
[TonroroBka Mosienu K pabore (pacnonoxenue u | 1
T.J.)

Tunel nogaepKeK U 3an0JIHEHHUS. 1
ITonnepsxuBaroniue CTpyKTyphbl

IIpakTuueckas pabora. [IpoOnas nevarp. 3auer. | 1
7. Co3naHue aBTOPCKHX Mojesieid u ux |4
nme4yartrb

[IpakTuyeckas padora. Co3naHue aBTOPCKUX 1
MOJICJIEH U UX IIeUaTh

[IpakTuueckas pabota. [Ipezenrarus aBToOpckux | 3
MOJEIJIeN

8. 3D ckaHmpoBaHue 7
[IpaBuna TexHuKn 6€30macHOCTH mpu padore ¢ | 1
3D ckanepom

VYerpoiictBo 3D ckanepa 1
OCHOBHBIE XapaKTEPUCTUKH CKaHEepa 1
Hactpoiika ckanepa, mpreMsl paboThbl 1
IToaroroBka Momenn 3
9. Pa6ora ¢ 3D pyukoii 6
[IpaBuia TexHuku 6e30MacHOCTH npu padore ¢ | 1
3D pyukoit

BrInonHeHne mIoCKuX pUCYHKOB 2
Co3maHue MI0CKUX 3JIEMEHTOB IS 1
nocneayromei coopku

Coopka 3D mozeneii u3 IIIOCKUX AJIEMEHTOB 1
O06beMHOE PUCOBAHNUE MOJIEIICH 1
10. KoMIekCHbBIN TPaKTUKYM 1




Urorosas arrecranus 1

UTOIro 68

COLEPXKXAHUE YYEBHO-TEMATHYECKOI'O IIVTAHA

Komnbrorepuas rpaguxa

WHCTpyKTaX 10 TEXHUKE OE30MAaCHOCTH MPH padoTe Ha KOMIBbIOTEpE. Y CTPOMCTBO U MPUHIIHUIT PAOOTHI
MEePCOHANBHOIO KOMIIbIoTEpa. UTo Takoe KommbloTepHas rpaduka. Haznauenue rpapuieckoro
penakropa. 3HakoMcTBO ¢ riporpammoit «KKOMITAC -3Dy (uHcTansmus, uzydeHue uaTepdeiica,
OCHOBHBIC ITPUEMBI pa0OTHI).

N3y4denune u padboTa ¢ YepTe:KaMu.

0630p 3D rpaduku, 0630p pazHOTro MPOrpaMMHOTO obecreueHrs. 3HAKOMCTBO ¢ TIporpammont «3D
MAX». PenakTupoBanue Moieiei.

Ipaxmuueckue pabomul.

1. Co3znanue mpoCThIX TE€OMETPUIECKHUX (HUTYD.

2. TpexmepHOE MOACTUPOBAHUE MOJIEIN 110 H300PAKECHHUIO.

Ananumuueckas oesmenbHOCmb.

- AHAJIU3HUPOBATH I/I306p8.)KCHI/I$I AJIs1 KOMIIBIOTCPHOI'O MOACIIMPOBAHUA,

- AHAJIM3UPOBATHh U COIMMOCTABJIATH PA3JIMYHOC IIPOrpaMMHOC obOecIeyeHue.

Hpakmuqecmﬂ OesimeslbHOCMb.

- OCYHICCTBJIATH B3aI/IMOI[CI\/’ICTBI/Ie pa3HOTro IMmporpaMMHOro O6€CH€'~I€HI/I$I;

- ONpCACIATb BO3MOXHOCTU MOJACIIMPOBAHUA B TOM UJIM HHOM ITPOTrpaMMHOM O6CCH€‘I€HI/II/I;

- IPOBOAUTD ITOUCK BO3MOXHOCTEH B nporpaMMHOM obecreyeHnu.
Onepauuu MoaeIMPOBAHMS.

Crioco0sI co3anus MOZIeNiel ¢ MPUMEHEHUEM OIlepallii MOJIeIMpoBaHus, GopmMooOpazoBaHus..
Crioco0b1 penakTupoBaHus Moieneil. [[puMeHenune crieranbHbIX OTIepaIuid ISl CO3JaHHs DIIEMEHTOB
KOHCTpYyKUui. [Ipumenenne OMOIMOTEK.

Ipakmuyeckue pabomoi:

1. Manunynsmuu ¢ 00beKTaMu.

2. ybnupoBaHue, pa3MHOKEHHE 00BEKTa.
Ananumuueckas 0esimenbHOCMb.

- IPUBOJIUTH IPUMEPHI CUTYALIUN, B KOTOPBIX TPEOYETCs UCTIOIb30BaHUE MMPOTPAMMHOI0 00eCIeUeHUS
s 3D monenupoBaHus.

Ipaxmuyeckas deamenbHOCMb!
- CO3/1aBaTh C MCIOJIB30BAaHNEM KOHCTPYKTOPOB (mabionoB) 3D monenu;

- IPOSIBIIATH N30MPATENFHOCTh B paboTe ¢ OMOIMOTEKAaMH, UCXO/I U3 MOPAITbHO-3THYECKHX
COOOpaKEHHI, TIO3UTHBHBIX COLMAIBHBIX YCTAHOBOK M MHTEPECOB MHIMBHYaIbHOTO Pa3BUTHSI.



Co3nanue yeprexei

0630p 3D rpaduku, 0630p MPOrpaMMHOTO 00ECTICUCHHUS JIJIsl CO3aHuUs YePTEKa. 3HAKOMCTBO C
nporpammoii «CorelDRAW», 0CHOBBI BEKTOPHOM IpadrKH, KOHBEPTUPOBaHKHE (HOPMATOB,

npakTudeckoe 3anarue. Co3ganue yepTexka B MporpaMMHOM obecriedenuu 1o 3D mMoaenupoBanmio,

KOHBEPTUPOBaHHE TpaPrueCKUX N300paKeHH B BEKTOPHYIO TPa(UKYy.
IIpakmuueckue pabomul:

1.PucoBanHbIe KpUBBIE, MHOTOYTOJIEHUKH.

2.Co3pnanue rpagu4ecKuM MPUMHUTHBOB.

3.Co3nanue MpoCThIX YepTexel Ha Oymare.

4. co3manue EKTPOHHOIO YePTerKa.

Ananumuueckasn 0essmenibHOCMb.

- BBISIBJISITH OOIIME YEePTHI U OTIMYHUS CIOCOOOB CO3aHUS YePTEKa;

- QHAJIM3UPOBATh MOJIEIb [T CO3JJAHUS YepTeXkKa,

IIpakmuueckas oessmenbHOCMb.

- OCYIIECTBJISITH DJIEKTPOHHBIN YePTEXK MO CPEACTBOM MPOrpaMMHoOro odecrneueHus st 3D
MOJICJIUPOBAHNS,

- CO31aBaThb 0JaHK YCpTe)Ka U YCPTCK B 6YMa)I(HOM BAapHUaHTC.
IIpoexTpoBaHue AeTaneH

I/ISY‘ICHI/IC 1a0JIOHOB AJIg CO3daHus YCPTEKa B 3 MMpOoCKIUAX, CO3JaHUC PA3PE30B, BLICTABJICHUC
pPa3sMEpoOB, MPABUIIBHOC HAITUCAHUEC TCKCTA HA YCPTCIKE.

IIpakxmuueckue pabomoi:

1. TloctpoeHue conpsbKeHHH B yepTexkax AeTayel.
2. TlpoexTupoBanme aeTaNN.
3. TIpoekxtupoBanme 3y0UYaTHIX IMepenad, BAJIOB, Pa3HBIX BUJOB COCTMHEHUH.

Ananumuyeckasn 0essmenbHOCmb.

- IPUBOAMTH MPUMEPHI CUTYAIHH, TJIe TpeOyeTcs uepTex B 2-X MPOEKIUX, I'7ie B 3-X, a r71e TpedyeTcs

paspes;

- aHAJIM3UPOBATH M COMOCTABJISTh PA3JINYHYIO PYHKIIMOHATIBHOCTD PA3HOTO MPOTPAMMHOIO
o0ecrieueHusl.

IIpakmuyeckas oeamenbHOCMb!
- cO3J1aBaTh pa3HbIE MPOEKIUH. IS TpaQUUEeCKUX MOJENEH;

- pUCOBATh KPUBbIE, YMETh CTPOUTH MHOTOYTOJIbHUKH.



3D neuars.

Uro takoe 3D npunTep. M3yuenue paznoBuaHocteit 3D npuHTEpOB, pa3IMyHOTO TPOTrPAMMHOTO
obecneuenus. [londop cnaiicepa mig 3D npunTepa, BO3MOKHOCTD IIOCTPOSHUS MOJIEPKEK, IPABUIHHOE
pacnojoxeHue Mojieny Ha crose. [leyats Mozesneil Ha TerIoM U XOJIOJHOM CTOJIE, B YEM Pa3HUIIA.
CpenctBa /i ay4iien are3uu MmiacTukKa co CTOJIOM.

Ipakmuueckue pabomul:

3D npunTep, U3 4ero COCTOUT, MPUHIIMUIIBI padOTHI, PACIOJIOKEHUE OCEH.
Hactpoiika 3DnpunTepa, kanuOpoBka cToa, 3arpy3Kka MaacTHKa.
3.U3yyenue nporpaMMHOro o0ecredeHus Ui rneyaru (ciancepsl).

Bunel nnactuka, coctaB. Temmneparypsl miaBieHus. XUMUYECKUI COCTaB.

gk~ E

[Toaroroska 3D Mozaenu k neyaru, pa3dueHue Ha CJIOH, TIIOTHOCTh 3aIOJHEHUS, TIeYaTh C
MOJIEPKKAMH, C TIJIOTOM, C KpaeMm.
6. IIpoOnas meuatp.

Ananumuyeckas 0esmenbHOCMb !
- IPUBOJAUTH TPUMEPHI (POPMATBHBIX U HE(POPMATIbHBIX UCTIOTHUTEINEH;
- IPUAYMBIBATh 33/1a4H 1O yIpaBieHuo npuHTepoB ¢ [1K;
- BBIJICIISATH IPUMEPBI CUTYAIUH, TJIe TPEOYETCs TeTUIBIA CTOJT;
- OIIPEJIENISITh BO3MOXHOCTD TIedaTH 0e3 MOIePIKEK;
- aHaJIM3UPOBATH MOJIETb, ISl JATbHEHIIEH meyaTH 1 BHIOOD MIIACTHKA;
- onpenensTh HeucnpaBHocTu 3D mpunTepa;
- OCYIIECTBIATH Nevyath Ha 3D mpunTepe;
- CpPaBHUBATH PA3IMIHBIC CIIAHCEPHI TIOCIIC ITeYaTH.
Ipakmuyeckas 0eamenbHOCMb!
- KOHBepTUpPOBaTh Mojienb B STL-daiin, u B nansueiimem B GCODE;
- YMETh 3arpy’KaTh TUIACTHK, U OCYILIECTBIATH KATMOPOBKY CTONA;
- MpaBWJIBHO pacrionarath 3D Momenu Ha cTore;
- OCYIIECTRIIATH ITevyath Ha 3D mpuHTEpe.
Co3naHne aBTOPCKMX Mo/iejieil U UX NMevyaTh.
CaMocTosiTenbHast paboTa HaJl CO3JaHUEM aBTOPCKHUX MOJIENEH, TPOEKTOB C YEPTEkKaMH H MeYaThIo.
IIpe3eHTanys aBTOPCKUX MOJEIIEH.

3D ckanupoBaHme.



VYerpoiictBo 3DckaHepa, OCHOBHBIE XapaKTEPUCTUKH, HACTPOMKa, TpreMbl padboThl. O0mas nadopmanus o
MOJIrOTOBKE MoJienu K padore. [TonroroBka Mosenu A pa3HbIx TexHonoruit 3D nevaT.

Ilpaxmuueckas paboma:.

1. Hacrpoiika 3D ckanepa
2. H3ydenue nmporpaMMHOT0 oOecTie4eHHs Il CKAHUPOBAHUSL.
3. BrImonaHeHue NPOEKTOB.

Ananumuyeckas 0esamenbHOCMb!

- OIPEACIIATh BO3MOXHOCTb CKAHUPOBAHUS;

- AaHAJIM3UPOBATH MOJIENb, ISl JATBHEHIIIETO CKAHUPOBAHUS;
- onpenensaTh HeucnpaBHocTH 3D ckanepa;

- OCYIIECTBIIATH ckaHupoBanue Ha 3D ckanepe.
Ipaxmuueckas dessmenbHoCmb.

- BBIITOJIHCHHEC IIPOCKTOB.

PadoTta ¢ 3D pyukoii

Nuctpykuus mo padote ¢ 3D pyukoii. OCHOBHBIE TPUEMBI U CITOCOOBI.
Coznanue MmIoCKUX JIEMEHTOB TSl TTOCTEeAYIOIIeH COOpKH.

Co6opka 3D moneneit u3 MI0CKUX 3JIEMEHTOB.

O06bemMHOE pUCOBaHUE MOJIENEH

Brinonnenue ITPOCKTOB.
KoMmiekcHbIN NPaKTUKYM

Pemienne TecToB 1 HalMCaHUE porpamm.

Htorosas arrecramusi.



YCJIOBUSA PEAJIM3ALIUU ITPOT'PAMMBI
MartepuajJibHO-TeXHHYECKOe o0ecredeHne

Jlnst ycnemHol peajiv3alMyd MPOrpaMMbl UMEIOTCS: MOMEIICHHS, YIOBJIETBOPSIONINE
TpeOOBaHUSAM K 00pa30BaTEILHOMY MPOIECCY B YUPEKIACHHUIX AOMOJHUTEIBHOIO 00pa3oBaHus,
KoMmmbtoTepsl, 3D mpuHTEephl, MHTEpHET, WHTEpaKTUBHAs JOCKa, mpoekTop, 3D ckanep,
KoMIutiekTytomue a1 3D mpuHTepoB, pacxolHble MaTepuanbl (IJIACTUK pPa3HBIX BHIOB H
pa3HOro MBETA, ABYXCTOPOHHUHN CKOTY, Kiew st 3D meuatn).

Kanposoe ob6ecnieuenue
JIOTIOTHUTENBHYIO 00pa3oBaTeNbHYIO nporpaMmy pealn3yoT [IeJaroru
JIOTIOTHATEIIFHOTO 00pa30BaHMs C KIIACCHICCKUM 00pa30BaHUEM, YUUTEIIb UHPOPMATHKH.

Hudopmaunonnoe odecnevyenmne

http://today.ru — sumuknoneaus 3D meuyatu

http://3drazer.com - [Topran CG. Bosnblme apxuBbl Mojieneit u TekeTyp s 3ds max
http://3domen.com - Caiit o 3D-rpaduxe Ceprest u Maputbl boHmapeHKo/BUpTYyaibHas MIKOJIA
1o 3ds max/0ecriaTHbie BUICOYPOKU

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

http://3DTutorials.ru - [Topran nocesimenHsiid n3y4yenuro 3D Studio Max
http://3dmir.ru - Best komnbroTepHas rpaduka — 3dsmax, photoshop, CorelDraw
http://3dcenter.ru - Tanepen/Ypoku

http://www.3dstudy.ru

http://www.3dcenter.ru

http://video.yandex.ru - ypoku B mporpammax 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 — odunmanbHelii agpec mporpammel 6IeHAED
http://autodeskrobotics.ru/123d

http://www.123dapp.com

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

MeTtonudeckast OCHOBA ISl pa3pabOTKU IPOTPAMMBI:

laiicuna C.B., Kuszesa W.B. Meroauueckue peKOMEHIAMHM [UIsl  T1€1aroroB
JOTIOJTHUTEILHOTO  00pa3oBaHUsl 1O H3Y4YeHHIO pobOoToTexHHkH, 3D MoaenupoBanus,
MPOTOTUIIUPOBAHKUS (HA OCHOBE ONbITA O0pa30BATENBHBIX YUPEKICHUN JTOMOITHHUTEIHHOTO
obpazoBanust Cankr-IleTepOypra)

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

bonbmiakos B.I1., boukos A.JI., JIsiuek FO.T. TBepaoTenbHOEe MOACIMPOBaHUE IETAJICH B
CAD - cucremax: AutoCAD, KOMITAC-3D, SolidWorks, Inventor, Creo. 2014 r.B. 304 ctp.

bonbmakos B.I1. Co3ganue TpexMepHBIX MOJIENEH M KOHCTPYKTOPCKOM JOKYMEHTAIUU B
cucreme KOMITAC-3D, 2010 r.B., 496 ctp.
http://today.ru — sumuknoneaus 3D meuyatu

http://3drazer.com - IToptan CG. Bosblime apxuBbl Mojieseit u TeKeTyp s 3ds max
http://3domen.com - Caiit o 3D-rpaduke Cepres u Mapunbl boHgapeHKO/BUpTyabHasK IKOJIA
o 3ds max/0ecriaTHbie BUICOYPOKH

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

http://3DTutorials.ru - [Topran nocesimeHHbIi H3ydenuto 3D Studio Max
http://3dmir.ru - Best komnbroTepras rpaduka — 3dsmax, photoshop, CorelDraw
http://3dcenter.ru - Tanepen/Ypoku

http://www.3dstudy.ru

http://www.3dcenter.ru

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

MAX http://online-torrent.ru/Table/3D-modelirovanie
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MeToauveckue peKOMEHIaluu
10 BBINOJHEHHUI0 CAMOCTOSTEIbHBIX (IPAKTHYECKHUX) PadoT

Y4yeOHO-MeTOINYECKOE TOCOOUE [T
oOyuarormuxcsipparmMeHT

[ToscHuTenpHAs 3aMKuCcKa

MeTonudeckiue pEeKOMEHAAIMKA MO BBIMOIHEHUIO CAaMOCTOSITENFHON (MPaKTHYECKOH )
paboThl OOYYAOIIMXCSI TIPU M3YyYEHUU JTOTIOJHUTEIBHOM 00Iepa3BUBaroeil mporpaMmsel ««3D
MOJICJIUPOBAHUE»

[lems MEeTOAMYECKUX PEKOMEHIAITNI: OKa3aHUE MOMOIINA O0YJYaIOIMUMCS B BBITOJTHECHUN
CaMOCTOSITENIbHOM (MPaKTUYECKOW) pabOTHI.

Hacrosmue wmeroanueckue peKOMEHJAIMU coAep:KaT padoThl, KOTOpPHIE IO3BOJIAT
00ydJaromUMCsl  CaMOCTOSITETTLHO OBJIANETh (DYHIAMEHTATHHBIMU 3HAHUSMH YMCHHSIMH U
HAaBBIKAMM JIESITEIIBHOCTH, ONBITOM TBOPYECKOM M MPOEKTHOW NIEATEIbHOCTH, U HAIIPaBJICHbI HA
dbopMUPOBaHUE CIETYIOMINX KOMIIETCHIIUN!:

Opranu3oBbIBaTh COOCTBEHHYIO J€ATEIbHOCTh, BHIOMpPATh TUIOBBIE METOJBI M CIOCOObI
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BBITOJIHEHUS Y4€OHBIX 33a/1a4, OLEHUBATh MX 3(P(PEKTUBHOCTH U KaYECTBO.
[IpuHuMaTh pemieHus B CTaHAAPTHBIX M HECTAHAAPTHBIX CUTYAIUsIX M HECTH 3a HHUX
OTBETCTBEHHOCTb.



OcymiecTBIATh MOUCK M HUCTIOb30BaHUE HHGOPMAITH, HEOOX0IUMOM 111 () PEKTUBHOTOBBITIOTHCHHS
y4eOHBIX 33724 JTMYHOCTHOTO PA3BUTHUS.
Hcnonp3oBath  MHPOPMAMOHHO-KOMMYHUKAIIIOHHBIE ~ TEXHOJOTHH B  Y4eOHOH
NeSITeTbHOCTH.
Co31aBarh W yNnpaBisaTh HAa MEPCOHATBHOM KOMITBIOTEPE B MPOTPAMMHOM OOECIICYCHUHN
st 3D monenupoBanust u 3D neyatu
CoznaBath 1 00pabaThIBaTh MUPPOBHIC U300PAKEHUSI K O0BEMHBIE OOBECKTHI.
ObecnieunBaTh MEpHI 10 TeXHUKE Oe3omnacHocTH mpu 3D nevaT.
B pesynbraTe BBIMONHEHUS CAMOCTOSITEIBHBIX (TPAKTHUECKOH) paboT ywamuecs
JIOJDKHBI PACHIMPUTH CBOU 3HAHUS 110 OCHOBHBIM Pa3JiesiaM MPOTPAMMBI.
Onucanue Kaxa0i CaMOCTOSATENBHOUM (MPAKTHUECKOW) pabOThl COACPKUT TEMY, LEIH
paboThbl, 3amaHUs, TOPSIOK BBIMOJHEHHS paboOThl, (OPMBI KOHTpPOJIA, TpeOOBaHUS K
BBITTOJIHEHUIO U O(OPMIICHHUIO 3aiaHuil. [l MOydeHus JOMOJIHUTEIBHOM, Oojee ToapoOHOM
UH(POPMALIMHU TI0 U3YYaeMBIM BOTIPOCAM, IIPUBEICHO YU€OHO-METOANYECKOe U HHPOPMALIMOHHOE
obecrnieueHue.

Meroanyeckue peKOMEHAAIMH 110 BHINOJIHEHHUIO PA3JIMYHbIX BU/I0B CAMOCTOATEILHOMN
(mpakTHYeCcKOii) padoThI
Meroanueckue peKOMEHAAIMH 110 COCTaBICHUIO KOHCIIEKTA
1. BuumarenbHO IPOYUTANWTE TEKCT. Y TOUHUTE B CIPABOYHOMU JINTEPATYPE HEMOHITHBIE CIIOBA.
I[Tpu 3anucu He 3a0ybTe BHIHECTH CIIPABOYHbIE JaHHbBIE HA TOJISI KOHCIIEKTA;

2. Brimenure riaaBHOE, COCTaBLTE ILJIAH;
3. Kpatko chopmynupyiTe OCHOBHBIC TIOJIOKECHHUS TEKCTa, OTMETHTE apTyMEHTAIIHIO aBTOPa;
4. 3aKOHCHEKTUPYHTE MaTepHuall, YeTKO claeays MyHKTaM IutaHa. [Ipyu KoHCIeKTUpoBaHUU

CTapaiTeCh BBIPA3UTh MBICIIb CBOMMHU CJIOBAaMU. 3aIIUCH CIEAYET BECTH YETKO, SICHO.
5. I'pamotHO 3anuceiBaiiTe quTarhl. L{luTUpys, yduTHIBAalTE JAKOHUYHOCTD, 3HAYMMOCTh

MBICIIH.
B TekcTe KOHCIIEKTa JKENaTeNbHO IPUBOJUTH HE TOJBKO TE3HCHBIE IIOJIOKEHUSA, HO M HX
nokaszarenbcTBa. [Ipy opopmileHMH KOHCIEKTa HEOOXOIUMO CTPEMHTHCA K €MKOCTH KaXKIOoro
npeiokeHusl. MpICIu  aBTOpa KHWUTM CleAyeT H3jaraTb Kparko, 3a00TsIch O CTUje U
BBIPa3UTENbHOCTH HAMCAaHHOTO. YHCII0 JTOTMOIHUTEIbHBIX JIEMEHTOB KOHCIIEKTA JI0JIKHO OBITh
JOTUYEeCKM  OOOCHOBAaHHBIM,  3alUCH  JOJDKHBI  paclpeiensiTbCs B ONpeAesIeHHOU
MIOCJIEIOBATEIbHOCTH, OTBEYAIOLIEH JIOTUYECKON CTPYKTYype mHpousBeAcHUs. s yToyHeHus u
JIONIOJIHEHUSI HEOOXOAUMO OCTaBJIATh MOJIS.

MeTtoauyeckue peKOMeH/IalMHU 110 COCTABJICHHUIO Npe3eHTalui
[TpesenTanust (OT aHIVIMICKOrO C€JOBa - MPEACTaBIEHUE) — 3TO HAOOp IBETHBIX KAPTHHOK-
CIaliIOB Ha ONPEJECIICHHYI0 TEMY, KOTOpBIM XpaHUTCS B (ailie crneuuanbHoro ¢opmara c
pacummpenrieM PPT. Tepmun «pe3eHTanusy (MHOTAA TOBOPAT «ClaI-(pHIbM») CBS3BIBAIOT,
NpexkJe BCero, ¢ HHOOPMALMOHHBIMU M pEKIaMHBIMU (QYHKIMSIMH KapTUHOK, KOTOpBIE
paccunTaHbl Ha ONPENIEICHHYIO KaTErOpHUIO 3puTeliel (TIoab30BaTelei).
[Tpu co3ganuu mpe3eHTalNuU ClIeyeT NPUIePKUBATHCS:

1. OcHOBHBIX peKOMEHIALUH 10 TM3aifHy NPEe3eHTALNY;

2. IlpaBun mpudroBoro ohopmireHus;

3. OCHOBHBI MPaBUII KOMITBIOTEPHOTO HAbOpa TeKCTa.
[TpaBuna opopmieHUS TPE3EHTAIIH:
[TpaBmiio Ne 1: OOGpartuTe BHUMaHHE HAa KayecTBO KapTUHOK. KapTUHKM [OMKHBI OBITh
KpPYIHBIMM, 4eTKMMH. He melTaliTech pacTsIruBaTh MEJIKHE KapTUHKHM 4Y€pe3 BECh CIANI: ITO
MpUBENET K €€ MUKCETU3allii U 3HaYUTEeNIbHOMY YXYALIEHUI0 KayecTBa. Ha oHOM crnaiine — He
Oosiee Tpex KapTHHOK, YTOOBI HE pacceMBaTh BHUMAaHUE U HE Meperpyxarb 3peHue. Kaprunka
JI0JKHA HECTU CMBICIIOBYIO Harpy3Ky, a He POCTO 3aHUMATh MECTO Ha CIainze.
[TpaBuno Ne 2. He meperpy»kaiite mpe3eHTalMio TeKCTOM. MaKCHMallbHO C)KaThle TE3HCHI, He



Oosiee Tpex Ha OJHOM ciaiife. TekcT He JOKeH MOBTOPAThH TO, YTO TOBOPST, BO3MOXKHO, JIUIIb
KpPaTKO€ M3JI0KEHUE CYTH CKAa3aHHOTIO.

[TpaBmiio Ne 3. Odopmnenue Tekcra. TekCT MOMKEH OBITH YETKHUM, TOCTATOYHO KPYITHBIM, HE
CIUBaThCs ¢ (POHOM.

[TpaBuno Ne 4. Hacrpoiika anuMaruu. IIopoii coctaBuUTenb Mpe3eHTaluu, Kak OyaTo urpas B
HMHTEPECHYIO UTPY, IEPEerpyKaeT Mpe3eHTAlNI0 aHUMAIIMOHHBIMH 3 (deKkTaMu. ITO OTBIEKAET U
ObIBaeT OYCHb TSOKENO JuIs Tia3. Mcmonw3yiite MUHUMYM 3 QeKToB, OEpuUTe TOIBKO Cambie
npocteie. OcoOEHHO yTOMIISIOT Takue 3(P¢eKThl Kak BbUIET, BpallleHue, coOupaHue u3
3JIEMEHTOB, YBEJIWYCHUE, U3MEHEHHUE mpr(Ta MU 1IBETA.

[TpaBuno Ne 5. Cmena cnaijoB. 31ech TOXKE OOpaliaeM BHHUMAaHUE, KaK CMEHSIOTCS CIai[Ibl.
Jlyumie He wucnonbp30BaTh 37ech 3dekThl aHuManuu coBceM. Korma criaiinbl cMeHsIOTCH,
Haekas Jpyr Ha JApyra Wid coOupasch U3 OTACIBHBIX IOJOC, HAUMHAET MPOCTO psSOUTH B
rinasax. beperure cBoe 3peHue u 3peHus BalluX CIIylIaTesen.
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OBOPY/J1OBAHUE

3D — mpunTep.

3D — npuHTep IBYXIKCTPYACPHBIM.

3D — ckanep py4HOIi.

3D — pyuka.

Jlocka MarHUTHO-MapKepHasi TOBOPOTHASI.
['paduueckuii miaHIeT.

HoyTr0Oyk.



