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IosicHuTEeJIbHASA 3AIIUCKA

JlononHutenbHas — oOmeoOpas3oBaTesibHas — OOLIepa3BUBaoLIas  IporpaMma  MMEeT
TEXHUYECKYIO HallpaBIeHHOCTb. [IporpamMmMa pa3paboTaHa B COOTBETCTBUH CO CIEIYIOIINMU
HOpPMaTUBHBIMU JOKYMEHTaMHU:

- OenepanbHblil 3aKk0H Poccuiickoit deneparuu ot 29 nekabps 2012 r. Ne 273-d3 «O06
obpazoBanuu B Poccutickoit deneparumny;

- Pacniopsixenue npasutenbctBa Poccuiickoit deneparu ot 28 utong 2017 r. Ne 1632-p «O6
yTBepxkaeHnU nporpammsbl «Lludposas skonomrka Poccuiickoit @enepariumny;

- Konnenuus pa3BuTusi JAONOJHUTENLHOro oOpa3oBaHusa jeted, PacnopspkeHue
[IpaBurenscTBa Poccuiickoit dheneparuu ot 4 centsiops 2014 r. Ne 1726-p;

- llopspgok opraHu3auMM W OCYIIECTBJICHHUS OOpa30BATEIbHOM JEATEIBHOCTH IO
JIOTIOJTHUTEIHHBIM 00pa30BaTENbHBIM MporpaMMaM (yTBEPXKACH MPUKa30M MMUHHCTEPCTBA
npocenieHust PO ot 9 Hosa6ps 2018 . Ne 196);

- Metoanueckue peKOMEHIAIUU 110 TPOSKTUPOBAHUIO TOTIOTHUTEIBHBIX 00IEPa3BUBAIOIINX
mporpaMm (BKJIFOYasi pa3HOYpPOBHEBBIE MporpaMMsbl) [TucekMo MuHHCTEpCTBA 00pa30BaHus U
Hayku Poccuu ot 18 HOs16pst 2015 roga Ne 09-3242,

AKTYaJIbHOCTB IPOIPAMMBL.

CoBpeMeHHOE OOIIECTBO BCE OOJIbIIE 3aBUCUT OT TEXHOJIOTHMM MU MMEHHO MO ATOMY BCE
OoJjiee MpUCTaIbHOE BHUMAHHME YJENSAETCA TakKoW O00JIaCTM WHTEIEKTa 4YeJIOBEKa, Kak
WHXEHEPHOE MBIIIJICHUE.

NnxxeHepHOE MBINIJIEHUE — ATO CJIOXKHOE 00pa3oBaHHe, OOBEIUHSIONIee B ceOsl pa3HbIe
THUIIBI MBIIIICHUS : JIOTHYECKOE, TPOCTPaHCTBEHHOE. [[pakTnieckoe, HaydyHOe. DCTETHUECKOE,
KOMMYHUKATHUBHOE, TBOPYECKOE.

AKTyanbHOCTh BBIODAHHOTO HAMpaBJICHUS JUIsi pabOTHl 3aKJIOYaeTcs B TOM, 4YTO B
COBPEMEHHBIX yCJIOBUSX Pa3BUTUSI TEXHOJIOTUHN TpEXMepHas rpaduka akTUBHO MPUMEHSETCS
JUTSL  CO3/IaHMsI M300paKeHWW Ha TUIOCKOCTH SJKpaHa WM JucTa OyMarn B HayKd U
MIPOMBIITUICHHOCTH, HAITPUMEP B CUCTEMaxX aBTOMaTU3amuu MpoeKTHhIX padot (CAIIP).

IIpomtecc co3manus Jr000W  TpEXMepHOM Mojaenu oObekTa HasbBaeTcs «3D-
MojenupoBanuey. B coBpemenHOM Mupe HaOupaeT 000POTHI MOMYJISIPHOCTH 3D-TEeXHOIOTHH,
KOTOpbIE BC€ OONbBIIE BHEIPSIOTCS B pas3dudHbie Cchephl JSATEIBHOCTH YEJIOBEKa.
3HauuTeNbHOE BHUMaHME yzenserca 3D-MoaenupoBaHU0. DTO MPOTPECCHMBHAsl OTPaCib
MYyJIbTUMEIMA, TO3BOJSIONIAS OCYIIECTBIATh MPOIECC CO3JaHUs TPEXMEPHBIX Mojeen
00BEKTa MPHU MOMOIIHU CIIEHHUATBHBIX KOMITbIOTEPHBIX porpamM. [Iporpamma « KOMITAC) -
rpaduyeckuil MakeT, MpeAHa3HAYeHHBIN [JIs JII00OTO CHelnualucTa, paboTarolero ¢



MPOEKTHOI rpadukoi U nqokyMmeHTtauueil. JlaHHas Bepcus mporpamMmbl OPUEHTHPOBaHA Ha
paboTy, Kak ¢ JByMEPHBIMH, TaK U TPEXMEPHBIMH OOBEKTAMHU.

Orta rpaduueckas nporpamma oMoraeT pa3BUBaTh y IIKOJbHUKOB 0Opa3HOE MBIIJIEHHE,
TBOpPYECKHUE CIIOCOOHOCTH, JIOTHKY, (haHTa3nt0. Ha 3aHATHSAX MIKOJBHUKU ydaTcsl H300paxarthb
CpEICTBaMU KOMIIBIOTEPHOM IpauKH MPOCTEUIINE T€OMETPUUECKUE 00pa3bl. Y3HAIOT, KaKk
IPaBUJIBHO OQOPMUTH YEPTEXK, MPOCTABUTH pa3Mepbl U padoTaTh ¢ TPEXMEPHOU rpadUKOM.
[TpuoOperatoT 3HaHUS U YMEHHUS pabOThI Ha COBPEMEHHBIX mpodeccroHanbHbiX [IK u
MIPOrpaMMHBIX CpeAcTBax, BKItoyas rpaguueckuii pegakrop KOMITIAC-3D. C nmomoribto
TPEXMEPHOTo TpaduiIecKoro Yeprexa U pucyHKa pazpadbaTbIBacTCsl BU3yalbHbIA 00BEMHBIN
o0Opa3 KejaeMoro O0BbEKTa: CO3JaeTCi KaK TOYHAs KONHUS KOHKPETHOIO IpeaMeTa, TaK U
pa3palaTbIBaeTCsl HOBBIH, €I1I€ HE CYIECTBYIOINN 00beKT. 3D-MoenmpoBanue npuMeHsieTcs
KaK B TEXHMUYECKOH cpefe, A CO3JaHMsl IPOMBIIUIEHHBIX O0BEKTOB, TaK M JJIs CO3JaHMs
ACTETUYECKUX U XYJO0KECTBEHHO-rpauueckux o00pa3oB U 00beKkTOB. M3roroBieHue
00BEKTOB MOXET OCYIIECTBIATHCS C MOMOIbI0 3D-ipuHTEpAa.

YHuKanpHOCTh 3D-MOAECNIMPOBAHUS 3aKIIOYACTCA B MHTETPalMU PUCOBAHUs, YEPUYCHMUS,
HOBBIX 3D-texHomoruii. YTo CTAaHOBUTCA MOIIHBIM MHCTPYMEHTOM CHHTE3a HOBBIX 3HAHHM,
pa3BUTHS METANPEAMETHBIX 00pa30BaTENbHBIX pe3yJibTaToB. OOydaromuecs: OBIA/IEBAOT
LEJIbIM PSIIOM KOMIUIEKCHBIX 3HAHUW U YMEHUI, HEOOXOAUMBIX UISl peali3alii POEKTHOM
nearesbHOCTH.  DOpMHPYIOTCS  MPOCTPAHCTBEHHOE, AHAIUTHYECKOE M CHUHTETHYECKOE
MBIILIEHUE, TOTOBHOCTh U CIOCOOHOCTH K TBOPUYECKOMY MOMCKY U BOIUIOLICHUIO CBOUX HJIEH
Ha MpaKTUKe. 3HaHUS B 00JJACTH MOJIEIMPOBAHUS HAllEIMBAET JI€T€H Ha OCO3HAHHBIN BBHIOOD
npodeccun, CBI3aHHONW ¢ TEXHUKOW, M300pa3uTEIbHBIM UCKYCCTBOM, AU3aHHOM: WHKEHEP-
KOHCTPYKTOp, UHKEHEP-TEXHOJIOT, IPOECKTUPOBUIUK, XyTO0KHHUK, TU3ANHED.

HoBu3zHOoil B JaHHOM HampaBlICHWM SBIAETCA MpUMEHEHHE B 3D-MonaennpoBaHUM
TEXHOJIOTUU pucoBaHus 3D-pyukoil. B gaHHOM mpouecce s coO3JaHUS OOBEMHBIX
M300paKEHUM HMCIOJIB3YETCS HArpeThlii OMOpasfioraeMblil IUIACTUK. 3aCTBHIBIINME JIMHUM U3
IJIACTUKA MOXHO PacrojiaraTb B PA3JWYHBIX IUIOCKOCTSX, YTO IMO3BOJISIET PHUCOBATH B
IPOCTPAHCTBE U CO37aBaTh 0ObEMHBIE MOJICTIH.

Kpaithe BaxxHo. Urto 3ansaTus 3D-MozenvpoBaHUWEM MO3BOJSIOT Pa3BUBATH HE TOJBKO
TBOPYECKMM TMOTCHIMAJI IIKOJbHUKOB, HO M HUX COLMAIBHO=TIO3UTUBHOE MBIIJICHUE.
TBopueckue TPOEKThl MO co3nanuio APT-00bEKTOB: MOAAPKH, CYBEHUPHI, M3ICHUS IS
PA3JIMYHBIX COLUATBHO-3HAYMMBIX MEPOIPUATHM.

[IporpamMma paspaboraHa [UIsl YYPESXKICHHUS JTOTIOJHUTEIHLHOTO 00pa3oBaHUs, 4YTO
aKTyaJlbHO, TaK Kak B JOMOJHHMTEILHOM O0pa30BaHHWU 0Opa3oBaTelIbHAs JCATCIbHOCTD
JOJDKHA OBITh HaIlpaBJICHA «HA COIMAIM3AIMIO W aJIalTalliio OOYyJaronmuMxcs K JKU3HU B
00IIIeCTBE.



HoBas KOHHGHHI/UI pasBUTHUA OOIOJHHUTCIIBHOI'O O6p330BaHI/I$I HanCJIMBACT YUYPCIKACHUSA
JOIIOJIHUTCIIBHOI'O 06pa3013aH1/151 Ha «MIPEBpAlMICHUEC JKU3HCHHOI'O IIPOCTpAaHCTBA B
MOTHUBHUPYIOIICC ITPOCTPAHCTBO».

INJIAHUPYEMBIE PE3YJIBTATBI
eab mporpaMmMbl

dopMUpOBaHUE U PA3BUTHE Yy OOYYAIOMIMXCA MPAKTUYECKUX KOMIETeHIuH B obxactu 3D
TexHoJiorui. [loBbIlIEHUE MO3HABATEILHOW MOTUBAIIUY U PA3BUTHUE SJIEMEHTOB HHKEHEPHOTO
MBIIIJIEHUsT 00yYarouuxcsi B MpoIecce MpUOOpeTeHUus 3HaHWM, YMEHUW W HaBbIKOB 3D-
MOJIEJTUPOBAHUS U pa3pabOTKU COIMATBHO-3HAUUMBIX TBOPUYECKHUX MTPOEKTOB.

3agaum mporpaMMel
- HAy4UTh 00yYaronmxcsi Co3/1aBaTh MOJIeTH B Iporpammax no 3D MoienpoBaHuio;

- Hay4HUTh 00yyaromuxcs padbotaTh Ha coBpeMeHHoM 3D ob6opynoBanuu (puHTEp, CKaHep, 3
pyYKH);

- BBIMOJIHATH W pPa3palaThiBaTh aBTOPCKHE TBOPYECKHE MPOEKTHI ¢ MpuMeHeHueM 3D
MOJICIMPOBAHUS U 3alUINATh UX HA HAYYHO-IIPAKTUYECKUX KOH(PEPEHLIUSAX;

- poopUEHTAIINS 00YUAIOIINXCS;
- IOATOTOBUTH 00YYAIOIIMXCS K BBICTYIUIEHUSM Ha cOpeBHOBaHUX 110 3 D MmonenupoBanuio.
OcHOBHBIE 0COO0CHHOCTH IPOrPAMMBI

[Iporpamma npemycMaTpuBaeT MOJATOTOBKY oOydaromuxcs B o0iaactu 3D-MoaenupoBaHus
n 3D-nedatu. OOyueHue 3D-MOAENUMPOBAHUIO OMHUPAECTCS HA YXKE HMMEIOLUHCI Yy
oOyJaroumxcsi OMNbIT  MOCTOSSHHOTO  MPUMEHEHUS  MH(POPMALIMOHHO-KOMITBIOTEPHBIX
TEXHOJIOTHM.

B conepxxaHuu mnporpaMMbl 0cO0O€ MECTO OTBOAMTCS MNPAKTUUYECKUM 3aHITHUSM,
HaIpaBJEHHBIM Ha ocBoeHuEe 3D TexHosornu U oOpabOTKY OTAENBHBIX TEXHOJIOIMYECKUX
OPUEMOB M MPAKTUKYMOB, MPAKTUUECKUX pabOT HAMPABIICHHBIX HA MOJYYEHUE Pe3yJIbTara,
OCMBICJICHHOTO W MHTEPECHOro il oOydaromierocs. Pe3ynbraToM peanuzanuu BceX 3aaay
ABIISIIOTCSI TBOPUECKHE MPOEKTHI — co31aHHble APT 00beKThI, CyBEHUPHI.

IIporpamMma sBiIIeTCS aBTOPCKOW, pa3pabOoTaHa M COCTABJIE€HA B COOTBETCTBHM C
TpeOOBAHUSIMU K  JOTIOJHUTEIBHBIM  00IIe00pa3oBaTeIbHBIM  OOLIEPAa3BUBAIOIIIM
IIPOrpPaMMaM.

B nporpamme 10CTaTOYHO MOTHO U3JI0KEH TEOPETUUECKUI yIeOHBIN MaTepua, Mpyu 3TOM
KO BCEM TEMaM 4YETKO ONpPEACICHbl IPAKTUYECKUE 3aHATHS, KOTOPBIM OTBOAMUTCSA
3HAYUTEIbHAS POJIb, YIUTHIBAS crieluPuKy nmporpammel. [Iporpamma coctaBiiena Tak, 9To0bI



KOKIBIA  00yYarontuiics

HUMCECII

BO3MOKHOCTb

WHTEPECHBIH 00BEKT U TeMY sl paboThlI,

CaMOCTOATCIIbHO

BbIOpATh

IIporpamma npenHasHaueHa s odyyarommxcst 14-15 jeT, nposBISIONIUX WHTEpPEC K

TCXHUYCCKOMY TBOPUYCCTBY.

O6bem nporpammel: 34 TemMaTudeckux yaca. M3 vux 15 gacos- reopuu u 19-npaktuku

Kanenaapubiii yueOHbIi rpaduk:

Cpoxk ocBoenus: 1 rog (¢ 01.09.2025 mo 26.05.2026)

Pexxum 3ansTuii: 1 pasa B HeAMIO MO MSTHULIAM.
[TpoaomKUTENbHOCTD 3aHATUN — 45 MUHYT.

COJAEPKAHUE ITPOI'PAMMBI

YUYEBHbIN IJIAH
Ne | Conepxanue KonuyecTBo yacoB dopma
n/n Bcero Teopus [IpakTka | aTrrecranuu/
KOHTPOJIS
1 | KommbrotepHast 3 2 1 3auer
rpaduka
2 | U3yuenwue u paborac | 3 1 2 3auer
YepTeKAMH.
3 | Onepanuun 4 2 2 3auer
MOJICTTMPOBAHUS
4 | Co3maHue yepTexend | 3 1 2 Cosznanue
yepTexa. 3a4eT
5 | IlpoektupoBanue 3 1 2 COopka 0OBeKTa.
JeTaneu 3auer
6 | 3D neyarp 4 1 2 [TpoOHas neyars.
3auer
7 Co3manne aBTopckux | 4 2 2 [Ipe3enranms
MOJICJICH U UX TIeUaTh ABTOPCKUX
IPOEKTOB
8 | 3D ckanmpoBaHue 4 2 2 [IpoOHoe
CKaHUPOBAHHE.
3auer
9 | Pabora c 3D pyukoit | 4 2 3 Coznanue
oObekTa. 3aueT

HanboJsee




10 | KoMIuiekCHbI 2 1 1 Hrorosas
PaKTUKYM arTecTalus
UTOI'O 34 15 19




YUYEBHO-TEMATHYECKUM IVIAH

Tema KoanuecTBo yacoB
Bceero Teopu | [IpakTuka
1
1. KomnbrorepHas rpadpuka 3 2 1
Beenenue. [IpaBuna TeXxHUKU 1

0e30macHOCTH Mpu padoTe Ha
KoMIibtoTepe. OCHOBHBIE TOHSTHUS
KOMITbIOTEPHOM TpaduKu.

Ha3nauenue rpadguueckoro pegakropa

KOMIIAC -3D. 3amyck nporpamMmmsi. 1 1
OCHOBHBIE 2JIEMEHTHI pab0UYero okHa
nporpammsl KOMITAC-3D. OcHoBHBbIE
nanen KOMITAC-3D/

2. A3yuenue u paéora c yeprexamu 3 2 1

M3menenue pa3mepa n300paxeHus 1
Br160op popmaTa yeprexa v OCHOBHOMN
HaAMNKUCH

[TocTpoeHne reoMeTpuIeCKuX
PUMHUTHBOB

Komanipl BBOIa MHOTOYTOJIbHUKA U 1
MPSIMOYTOJIbHUKA

N3ydyeHne cucrempl KOOPAUHAT
Brimonnenne paboTsl «JInHUM yepTexa
KoHcTpynpoBanrue 00beKTOB
PenaktupoBanue ueprexa

OtmeHa 1 TOBTOp eicTBUM. Beinenenue
O00BEKTOB

3. Onepanuu Mo1eJTMPOBAHMS 4 2 2

Onepanust «CIBUT, KIIOBOPOT
Omnepanust «BbIIaBIUBAHHUEY
Onepanust «CuMMeTpUs»

Oneparus «Konus»
Onepatus «IpoCTPaHCTBEHHOTO
MOJEIIUPOBAHUS

4. Co3nanue uyepTre:xei 3 1 2




ITocTpoeHne reomeTpuuecKux 00BbEKTOB
10 CETKE

BrInonHeHne yrpaXxHeHn 0 TeMe:
«[locTpoeHue reoMeTpUIECKUX 0ObEKTOB
IO CETKE»

BBITTOIHUTB YepTEX AETAIN B TPEX
IIPOEKIUSAX, IPY TOMOILU CETKH

5. [lpoekTupoBanue aerajei

OCHOBHBIE IOHATHS CONPSIKEHUM B
yepTexax JeTalien

[TocTpoeHune CONPSKEHNN B YepTEKAX
netaneit B nporpamme KOMITAC-3D
[TpoexkTrpoBaHUE JETATN KKPIOKa»
IIpoeKTUPOBAHKE AETAIN KIIOABECKA»

6. 3D nmeuyarnb

[TpaBuna TexHUKH 6€30MACHOCTH MPH
pabote ¢ 3D npuHTEpOM.

VYerpoiictBo 3D npunTepa

OCHOBHBIE XapaKTEPUCTUKU IPUHTEPA,
pUEMBI pabOTHI

[Monxmrouenue 3D mpuntepa. [lepsas
HacTporka 3D npuntepa.
[IpakTuueckas padota. [Iporpammuoe
oOecnieuenue g 3D nevaru.

Buags!l mactTukoB

[ToaroroBka Mojieu K pabote
(pacrionoxeHue u T.1.)

Tunbl NOAJIEPHKEK U 3aMOTHECHHUS.
[TomnepxuBaronme CTpyKTypbl
BrinonHeHne npoekToB

[Ipaktuueckas padota. [IpoOHas meyaTs.
3auer.

7. Co3naHne aBTOPCKUX Mo/ieJieil M UX
neyaTb

[TpakTuueckas pabora. Cozmanue
aBTOPCKHUX MOJIEJIEH U UX MeYaTh

[TpakTudeckas pabora. [IpezenTarus
ABTOPCKUX MOJIEIIEH

8. 3D ckanupoBanue

[TpaBuia TeXHUKH O€30ITAaCHOCTH TIPH
pabote ¢ 3D ckanepom

YerpoiictBo 3D ckanepa

OCHOBHBIC XapaKTEPUCTHKH CKaHEepa

Hactpolika ckanepa, npueMsl paboThl
ITogroroska Moaenu
BrinosiHeHUE POEKTOB

9. Pabora ¢ 3D pyukoii




[TpaBuna TeXHUKH 0€301TaCHOCTH TIPH
pabote ¢ 3D pyukoit

BEITTOTHEHHE TIJIOCKUX PUCYHKOB
Co3gaHue IMIOCKUX DJIEMEHTOB JIS
TOCJICTyIOIIEH COOpKH

Coopxka 3D Mopeneit u3 miocKux
DIIEMEHTOB

O06beMHOE prCOBaHKE MOJICIIeH
HUTOI'O 34 15 19

COAEPKAHUE YYEBHO-TEMATHYECKOI'O IIJTAHA
Komnsrorepnasi rpagpuka

WNHCTpyKTax MO TEXHMKE O€30MacHOCTH NpH padoTe Ha KOMIIbIOTEpE. Y CTpPOHCTBO U
OPUHLUI pabOThl MEPCOHAIBHOIO KOMIbIoTepa. UTO Takoe KoMIblOTEpHas rpaduka.
Hasznauenue rpaduueckoro pemakropa. 3HakoMcTBO ¢ nporpammoit «KOMIIAC -3D»
(MHCTANISALMS, U3ydYeHue nHTepderica, OCHOBHbIE TPUEMBI PAOOTHI).

N3ydyenue u pabora ¢ YepTe:Kamm.

0630p 3D rpaduku, 0630p pasHOTO MPOrpaMMHOI0 oOecredeHrs. 3HAKOMCTBO v
nporpammont «3D MAX». PenaktupoBanne MoJIeIen.

Ipaxmuyeckue pabomotr.

1. Coznmanue mpoCThIX TEOMETPUIECKHUX QUTYD.

2. TpexmepHOe MOJACIMPOBAHUE MOJIEIIH O U300PAKEHUIO.

Ananumuyeckas 0essmenibHoCmy.

- AHAJIM3NPOBATH I/1306pa)KCHI/I$I AJIsI KOMIIBIOTECPHOI'O MOACIIMPOBAHU A,

- AHAJIM3UPOBATHb U COIIOCTABJIATH PA3JIMYHOC IIPOIrPaAMMHOC oOecricueHue.
Hpakmuqecmﬂ oesimenbHOCMb .

- OCYIHICCTBIIATDH BSaHMOI[CfICTBHC Pa3sHOTro MporpaMmMHOro O6CCH€‘I€HI/I${;

- ONpeleisaTh BO3MOXKHOCTH MOJCIMPOBAHUS B TOM WJIM HHOM IPOTPaMMHOM
oOecIeueHUH;

- IPOBOJIUTH MOUCK BO3MOXKHOCTEH B MPOrPaMMHOM OOECIICUEHUU.
Onepauuu MoaeIMPOBAHUS.

CnocoObl  co3maHus MoJeled ¢ NPUMEHEHHEM  OIepaluyd  MOJCIIMPOBaHMUS,
dbopmoobpazoBanus.. CriocoObl pelakTUpoBaHus Mojenei. [IpuMeHeHne crenuaibHBIX
omepanuii ist CO3IaHusl DJIEMEHTOB KOHCTPYKIHi. [I[pumenenne OnbanoTex.

IIpaxmuyeckue pabomul:



1.Manumynauuu ¢ 00beKTaMu.
2. IyObnupoBaHue, pa3MHOKEHHUE OOBEKTA.
Ananumuueckas 0esamenbHOCHb:

- IPUBOAUTH MPUMEPHI CUTYAIlNI, B KOTOPBIX TPEOyeTCs UCIOJIb30BAHUE MPOrPAMMHOIO
obecrnieuenus st 3D MoaenupoBaHus.

IIpakxmuueckas oessmenbHOCMb.
- CO3/1aBaTh C UCIIOJIH30BAHUEM KOHCTPYKTOPORB (11a00H0B) 3D Moenu;

- IIPOABJITH I/136I/IpaT€JII)HOCTI) B pa60Te C 6I/I6HI/IOTCKaMI/I, HCXO0OA M3 MOpPAJIbHO-
OTHYCCKHUX COO6pEl)K€HPII>1, IMIO3UTUBHBIX COHOHAJIBHBIX YCTAHOBOK MW HHTCPCCOB
HWHAWBUAYAJIBbHOI'O PA3BUTHA.

Co3nanue yeprexei

O630p 3D rpaduku, 0030p MNPOrpaMMHOTO OOECHEUYEHHUs I CO3JaHHS dYepTeika.
3nakomctBO ¢ mporpammoil  «CorelDRAW», OCHOBBI  BEKTOpHOW rpaduKy,
KOHBepTUpOBaHuEe (¢GopMaToB, MmpakThuueckoe 3aHsaTthe. Co3gaHue dYepTeka B
porpaMMHOM obecrniedeHur 1o 3D MoJeIupoBaHUI0, KOHBEPTUPOBAHUE TpaPpUUECKUX
M300paKEHHUI B BEKTOPHYIO rpaduKy.

Ipaxmuyeckue pabomui:

1. PucoBaHHbI€ KpUBbIE, MHOTOYTOJIbHUKH.

2.Co3nanue rpauyecKuM MPUMHUTHBOB.

3.Co3znianue MpoCThIX UepTekKel Ha Oymare.

4. co3aaHue IEKTPOHHOTO YepTexKa.

Ananumuyeckas 0esimenbHOCMb:

- BBISIBJIATH OOIIIME YEPTHI M OTIIMYHS CLIOCOOOB CO3/IaHUS YEPTEKA;
- AaHAJIM3UPOBATH MOJICIIb JIJIS CO3/IaHUSI YEPTEKA;

lIpaxmuuyeckas dessmenbHOCMb!

- OCYILECTBJIATH JIEKTPOHHBIA YEPTEkK MO CPEJACTBOM MPOrPAMMHOI0 OOECIICUCHUS IS
3D MoaenupoBaHus;

- cO3/1aBaTh OJIAHK YepTeka U YepTex B OyMa)KHOM BapHaHTE.

IIpoexTupoBaHue nerajei



N3yuenne mabmoOHOB Ml CO3JaHUSI YepTeka B 3 MPOEKIUSX, CO3JaHUE Pa3pe3oB,
BBICTABIICHUE Pa3MEPOB, MPABIIIHPHOE HAMMMCAHNE TEKCTA HA YEPTEXKeE.

IIpaxmuuyeckue pabomul:

1. TloctpoeHue CONpPsHKEHUM B UepTEkKAX JIeTaICH.
2. IlpoexTrpoBaHUE JETAIIH.
3. IlpoektupoBanue 3yOuaThIX Mepeaay, BajloB, Pa3HbIX BUAOB COSIUHEHH.

Ananumuueckas oessmenbHOCmb:

- IPUBOAUTH NMPUMEPHI CUTYAIUH, TJe TpeOyeTcs YepTex B 2-X MPOEKIUAX, IIe B 3-X, a
rje Tpedyercs paspes;

- aHaIM3UpOBaTh M  COMNOCTABJISITH  PA3IMYHYI  (DYHKIIMOHAJIBHOCTH  Pa3HOTO
IPOrpaMMHOT0 O0eCrieYeHUsI.

Ipaxmuueckas oessmenbHOCMb!

- CO3/1aBaTh pa3HbIE MPOESKINH. IS rpaduuecKuX MOJIeIIeH;
- pUCOBaTh KPUBBIC, YMETh CTPOUTHh MHOTOYTOJIbHUKH.

3D nmeuars.

Yro Ttakoe 3D mpunrep. M3yuenume pasHoBHIHOCTeW 3D mnpuHTEPOB, pa3IMYHOrO
nporpammHoro obOecnedeHusi. Ilombop cnaiicepa nns 3D npuHTepa, BO3MOXKHOCTH
ITOCTPOECHUS MONAEPIKEK, MPABUIIBHOE PACIIONOKEHUE MOJENM Ha cToue. [leyaTs Mogenen
Ha TEIUIOM U XOJIOAHOM CTOJIE, B yeM pasHuua. Cpeacrsa i JIydlien aare3uy miacTuka
CO CTOJIOM.

IIpaxmuueckue pabomuwi:

3D npunTEp, U3 4eT0 COCTOUT, MPUHITUIIBI pAOOTHI, PACIIOIOKEHUE OCEH.
Hactpoiika 3DnpunTepa, kanuOpoBKa CToJa, 3arpy3Ka I1acTUKA.
3.M3yuenue nporpaMMHOro o0ecredeHus Jisl evaTH (ciaiicepsl).

Bupel mactuka, coctas. TeMneparypsl IUIaBieHUss. XUMUYECKUN COCTAB.

ok

[ToaroroBka 3D monenu k neyaTu, pa3OreHre Ha CJIOH, IJIOTHOCTD 3aMlOJIHEHUS, ITeYaTh
C OJJIEp’KKaMHU, C TIJIOTOM, C KpaeMm.
6. IIpoOHas meyats.

Ananumuueckas 0esimenbHoCmy.
- IPUBOAUTH NIPUMEPHI (POPMANBHBIX U HEPOPMATBHBIX UCITOJIHUTENECH;
- IPUIYMBIBATh 33141 IO yIIpaBJjeHUIo NpuHTEpOB ¢ [1K;

- BBIJICJISITH IPUMEPDI CUTYaIUH, I71€ TpeOyeTCsl TEIIbINA CTO;



- OMIPENEIIATh BO3MOKHOCTh TIeUaTh 0€3 MOICPIKEK;
- aHAJIM3UPOBATH MOJIENb, JJI JATBHEHINICH ITeUaTh U BEIOOD TUTACTUKA;
- OIIpeIeIATh HeucnpaBHOCcTH 3D npuHTEpA;
- OCYIIECTBIIATH IedyaTh Ha 3D npuHTEpE;
- CpaBHUBATH Pa3JIMYHBIC CJIaiCePhI TOCIIC TICUaTH.
Ipaxmuueckas dessmenbHOCMb!
- KOHBepTUPOBaTh MoAeNb B STL-daitn, u B nanpueimem B8 GCODE;
- YMETh 3arpy>kKaTh IJIACTUK, ¥ OCYILECTBIISITH KATMOPOBKY CTOJIA;
- MPaBUJILHO pacriojarath 3D Mojaenu Ha CToJIe;
- OCYIIECTBIIATH ITeuath Ha 3D mpuHTEpE.
Co3nanue aBTOPCKHUX Mo/ieJield U UX MeYaTh.

CamocrosTenpHas pa60Ta Hall CO3AaHHCM aBTOPCKHX MOI[CJIGﬁ, IIPOCKTOB C YCPTCIKAMH U
IICYAaThIO.

[Ipe3eHTanus aBTOPCKUX MOAEIEH.
3D ckanupoBaHue.

YerporictBo 3DckaHepa, OCHOBHbIE XapaKTEPUCTUKH, HACTPOIiKa, mpruemMbl padoThl. OO1mas
uH(popMaIus o0 MOAroTOBKE MoAeNu K padore. [loaroroBka Moaenu Asist pa3HbIX TEXHOIOT U
3D neyarw.

Ipakmuueckas paboma..

1. Hacrpoiika 3D ckanepa
2. W3yuenue nporpaMMHOTo 00ecrieueH s i1l CKAaHUPOBAHUSI.
3. BrImonHeHne MpOeKTOB.

Ananumuueckas 0esimenbHOCHb!

- ONPEACTATH BOBMOXKHOCTh CKAHUPOBAHUS;

- aHAJIM3UPOBATH MO, I JaIbHEHIIIEro CKAHUPOBAHNS;
- onpenenATh HercnpaBHocTU 3D ckanepa;

- OCYIIECTBIIAThH CKaHUpoBaHue Ha 3D ckaHepe.
Ipaxmuueckas oessmenbHOCMb.

- BBIIIOJIHEHUC ITPOCKTOB.



Pa6ora ¢ 3D pyukoii

Nuctpyxkuus no padote ¢ 3D pyukoit. OCHOBHbBIE IPUEMBI U CITOCOOBI.
Co3znanue MIOCKUX AJIEMEHTOB JIJISl TIOCIISIYIOIICH COOPKH.

Co6opka 3D Mopenelt u3 IMIOCKUX JIEMEHTOB.

O06beMHOE prCOBaHHE MOIEIICH

BrinmonneHnne npoekTos.

KoMmniekcHbIN NPAKTHKYM

Pelienue TecToB U HaMKMCaHKUE IPOTPAMM.

HUrorosas arrecramusl.

YCJIOBUS PEAJIM3ALIUU ITPOT'PAMMBI
MarepuaibHO-TEXHHYECKOe 00eceuyeHue

JUts  ycmemHOW — peanuw3alldd  MPOTPpaMMBl  MUMEIOTCS:  ITOMEIIEHUS,
yIOBIIETBOPSIONINE TPEOOBAHUSAM K 00pa30BaTEIbHOMY MPOIECCY B YUPEHKACHUSIX
JIOTIOJTHUTENBHOTO  O00pa3oBaHus, KommbloTepsl, 3D mnpuntepsl, WHTepHeT,
WHTEPAKTUBHAS J0CKa, TpoekTop, 3D ckanep, koMIuiekTyomue 15 3D npuHTepos,
pacxoJHbIe MaTepualbl (MJIACTUK PA3HBIX BUJIOB U Pa3HOTO IIBETA, IBYXCTOPOHHUMN
ckoT4, Kiei st 3D nmeuaTn).

Kanposoe obecnieuenune

JloTOTHUTENbHYI0  00pa30BaTENbHYI0 MPOTPAMMYy pPEATU3YIOT TIEAaroru
JOTIOJTHUTENIBHOIO 00pa30BaHUsl C KJIACCMYECKUM OOpa30BaHUEM, YUYUTENb
MH(OPMATUKH.

NudopmanmonHoe odecrnedeHue

http://today.ru — saruknoneaus 3D neuatu

http://3drazer.com - [Topran CG. Bosblire apxuBbl MOECH U TEKCTYp A1 3dS
max http://3domen.com - Caiit o 3D-rpaduke Cepres u MapuHsbI
bonnapenko/BupTyansHas mkosamno 3ds max/0ecriaTHbIe BUIEOYPOKU
http://www.render.ru - Caiit mocssieHsbIi 3D-rpaduke
http://3DTutorials.ru - [Toprai mocBsieHHBIN H3y4YeHHI0 3D

Studio Max

http://3dmir.ru - Bes kommbrotepHas rpaduka — 3dsmax, photoshop,
CorelDrawnhttp://3dcenter.ru - Tanepen/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 mporpammax

Autodesk 123D design, 3D MAX http://online-torrent.ru/Table/3D-
modelirovanie

http://www.blender.org — opunmansHbiii ampec
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METOANYECKUE MATEPHUAJIbI

MeTtomyeckasi OCHOBA JJIsl pa3paOOTKH MTPOTPaMMBI:

l'aiicuna C.B., Kuszea 1.B. Metoandeckue pekoMeHAAIMU ISl IEJAroroB
JOTIOJTHUTENIBHOTO  Oo0pa3oBaHUs 1O  M3y4eHHIO  poOoTorexHuk, 3D
MOJICIMPOBAHMS, MPOTOTUIMPOBAHUS (HA OCHOBE ONbITa 00pa30BaTEIbHBIX
yUpexACHUHN TonoiHuTeNbsHOT0 o0pazoBanus Cankr-IlerepOypra)

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

bonpmiakoB  B.II.,, bouxoB A.JL, Jliuexk FO.T. TBepaorenbHOE
mozaemupoBanue geraneii B CAD — cucremax: AutoCAD, KOMIIAC-3D,
SolidWorks, Inventor, Creo. 2014 r.B. 304 ctp.

bonbsmakoB B.II. Co3manme TpexXMepHBIX MOAEIEH M KOHCTPYKTOPCKOM
noxkymeHnTtanuu B cucreme KOMITAC-3D, 2010 r.B., 496 ctp.
http://today.ru — saumkinoneaus 3D neyatu
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http://www.render.ru - Caiit nocesieHHbIi 3D-rpaduke
http://3DTutorials.ru - [Topra nmocsimeHHbBIH H3y4deHw0 3D
Studio Max
http://3dmir.ru - Bes koMmbroTepHas rpaduka — 3dsmax, photoshop,
CorelDrawhttp://3dcenter.ru - Tanepen/Ypoku
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http://video.yandex.ru - ypoku B nporpammax Autodesk 123D
design, 3D MAXwww.youtube.com - ypoku B mporpammax
Autodesk 123D design, 3D MAX http://online-torrent.ru/Table/3D-
modelirovanie
http://www.blender.org — odunmansusIii agpec
nporpammbl Oj1eHaephttp://autodeskrobotics.ru/123d
http://www.123dapp.com
http://www.varson.ru/geometr_9.html



http://autodeskrobotics.ru/123d
http://www.123dapp.com/
http://www.varson.ru/geometr_9.html
http://today.ru/
http://3drazer.com/
http://3domen.com/
http://www.render.ru/
http://3dtutorials.ru/
http://3dmir.ru/
http://3dcenter.ru/
http://www.3dstudy.ru/
http://www.3dcenter.ru/
http://video.yandex.ru/
http://www.youtube.com/
http://online-torrent.ru/Table/3D-modelirovanie
http://online-torrent.ru/Table/3D-modelirovanie
http://www.blender.org/
http://autodeskrobotics.ru/123d
http://www.123dapp.com/
http://www.varson.ru/geometr_9.html

MeTtoauyeckure peKOMeHAAUN
110 BBINOJTHEHHUIO CAMOCTOSITEJIbHBIX (IPAKTHYECKHX) PadoT

VY4eOHO-METOANYECKOE TOCOOUE I
o0yyarommxcsipparMeHT

[TosicHuTenbHas 3anucKa

Metoauueckiue pEKOMEHJAMU IO  BBIIOJHEHUID  CaMOCTOSATEIbHOM
(mpakTryeckoil) pa®oTel OOydaromMXCs MPU HM3YUYEHUU JIONOJHUTENIBHOM
oOuiepa3BuBarouieil nporpamMmsl ««3D MozaenupoBaHue

Ilenp METOAMYECKHUX PEKOMEHAALMNA: OKa3aHHWE MOMOUIM O0yYaroIMMCs B
BBINIOJTHEHUH CaMOCTOSITEIbHOM (MPAaKTUYECKOM) pabOTHI.

Hacrosme Meronuyeckue peKOMEHAALMU coaepxkKaT pabdoThl, KOTOpBIE
MO3BOJIAT  OOYYAIOIIKMMCA  CaMOCTOSITENIBHO — OBNAACTh  (PyHIaMEHTAIbHBIMU
3HAHUAMHU YMEHUSIMH ¥ HaBbIKAMHU JCSATEIBbHOCTH, ONBITOM TBOPYECKOH U
MIPOEKTHOM JI€ATETbHOCTH, W HalpaBJ€Hbl Ha (HOPMHUPOBAHKME CIEAYIOMINX
KOMITIETEHIIUH:

Opranu3oBbIBaTh COOCTBEHHYIO AESTEIBHOCTD, BEIOMPATh TUIIOBBIE METObI
M CHOCOOBI BBIIOJIHEHHSI YYEOHBIX 3a/Jad, OLIEHHBaTh HX 3(P(HEKTUBHOCTH H
Ka4yeCTBO.

[IpuHMMAaTh pelIeHns B CTaHIAPTHBIX U HECTAHAAPTHBIX CUTYalMsAX U HECTU
32 HUX OTBETCTBEHHOCTb.

Ocyl1ecTBIATh MOUCK M HMCNOJIb30BAHHE WHQOpMaLUU, HEOOXOAUMOU IS
3¢ (HEeKTUBHOTOBBINIOIHEHUS YUEOHBIX 3a]1a4 JUYHOCTHOT'O PA3BUTHSI.

Hcnonb3oBaTh HHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHUH B
y4eOHOU eI TEeILHOCTH.

Co3znaBaTh U yNpaBisaTh Ha IEPCOHATLHOM KOMIIBIOTEPE B IPOrPaMMHOM
obecnieuenun s 3D mogenupoBanus u 3D nevatu

CoznaBatb 1 00pabaThIBaTh HU(PPOBEIE U300PAKEHUS U

o0beMHbIe 00beKTh.O0eceunBaTh MEPHI O TEXHUKE

6e3onacHoctH npu 3D neuaru.

B pe3ynbraTe BBINOJMHEHHUS CAMOCTOSITENIbHBIX (ITPaKkTUYECKoW) padboT

ydaliecs JOJKHbI paCIIMPUTH CBOM 3HAHMS [10 OCHOBHBIM pa3jieiaM MporpamMmbl.

Onucanve KaXI0W CaMOCTOSITENIbHOW (MTPaKTUYECKOW) pabOThI COIAEPIKUT
TEeMy, LIeJTU padoThl, 3a/JaHMs, TTOPSIIOK BHITIOJHEHUS] PabOThI, (HOPMBI KOHTPOJIS,
TpeOOBaHUsI K BBINOJIHEHWIO W OQOpPMIICHHIO 3ajaHui. [l mnomyyeHus
JIOTIOJTHUTENIPHON, OoJiee MOAPOOHON HMH(POpPMAIMUA IO HW3y4aeMbIM BOIMPOCAM,
MIPUBEJICHO YYEOHO-METOANYECKOe U MH(DOPMAITMOHHOEOOECTICUCHHE.

MeToauyeckue peKOMEHAALMH 110 BITOJTHEHUIO PA3JINYHbIX BUI0B
CaMOCTOSITEJILHOM(MPAKTHYECKOH) PadoThI

Meroanueckne peKOMEHAAIMU 110 COCTABJICHUIO KOHCIIEKTA

1. BHUMATENBHO MMPOYUTAUTE TEKCT. Y TOUHUTE B CIIPABOYHOM JIUTEPATYPE
HenoHsATHbIe cioBa.llpu 3anvcu He 3a0y/IbTe BEHIHECTH CIIPABOYHBIC TAHHBIEC Ha
I10J151 KOHCIIEKTA;

2. Bblgenure 1iiaBHOE, COCTABbTE IUIAH;

3. Kpatko chopmynupyiite OCHOBHBIE MTOJIOKEHUS TEKCTA, OTMETHTE ApIyMEHTAIUIO
aBTOPA;

4. 3aKOHCIEKTUPYWTE MaTepual, YeTKO Cleqysl MyHKTaM 1uiaHa. [Ipu




KOHCHEKTUPOBAHUUCTAPANTECHh BBIPA3UTh MBICIIb CBOUMH CIIOBaMHU.

3anucH cieayeT BECTH YETKO, SICHO.
5. I'pamoTHO 3anuckiBaiiTe uuTathl. LIUTHPYS, yUUTHIBAHTE TAKOHUYHOCT,

3HAYUMOCTHMBICIIH.
B TexcTe KOHCMIEKTa KeIaTeIbHO MPUBOJUTH HE TOJIBKO T€3UCHBIEC TOJOKEHUSI, HO
U UX JokazarenbctBa. [Ipu odopmieHnn koHCHEKTa HEOOXOAUMO CTPEMHUTHCS K
€MKOCTHU KaXXJI0T0 MpeUioxkeHuss. MbICIM aBTOpa KHUTH CIIEyeT U3jaratb KpaTko,
3a00TSCh O CTWJIE W BBIPA3UTEIBHOCTH HAMMCAHHOTO. YUMCIIO JOMOJHUTEIbHBIX
AJIEMEHTOB KOHCHIEKTA JIOJKHO OBITh JIOTUYECKH OOOCHOBAHHBIM, 3aMKUCH JIOJKHBI
pacupeaensiTbCs B OMPEACICHHON MOCIEIOBATENLHOCTH, OTBEYAOIIECH JOTHYECKOU
CTPYKType Tpou3BeieHus. J{7s yTOUHeHHs U TOTOJTHEHUS HEOOXOAMMO OCTaBJISATh
TOJIS.

MeToanyeckue peKOMEHAALUH 110 COCTABJICHHUIO MPe3eHTaluil
[Ipe3eHtanust (OT AHIIMHCKOIO CJIOBA - MPEICTABICHUE) — 3TO HAOOp LBETHBIX
KapTUHOK- CJIaliJIOB Ha OIpPEJEICHHYI0O TEMYy, KOTOPBIM XpaHUTCA B (Qaiine
crnennasibHoro (opmara ¢ pacmupenuem PPT. Tepmun «mpeseHTanus» (MHOTIA
TOBOPAT «CJIaWJ-(DUIbM») CBSI3BIBAIOT, MPEXKAE BCEro, ¢ MHPOPMALMOHHBIMU U
peKIaMHBIMU (PYHKUIMSAMHU KapTUHOK, KOTOpPbIE PACCUMTAHBI HA OMNPEICICHHYIO
KaTeropuio 3pureseil (moyup3oBareneil).
IIpu co3nanuy Mpe3eHTaMH CIELYET IPUIECP)KUBATHCS:

1. OCHOBHBIX PEKOMEHAALNMN 10 TU3aiHy [IPE3CHTAL1H;

2. TlpaBun mpudToBoro opopmiieHus;

3. OCHOBHBIN IPaBUJI KOMIBIOTEPHOTO Habopa
tekcta.llpaBuia opopmiieHNs IPE3EHTALINHN:
[TpaBuno Ne 1: OGparute BHUMaHHE HAa Ka4eCTBO KapTUHOK. KapTUHKU MOIKHBI
ObITh KpYNHBIMU, YeTKUMH. He mblTaliTech pacTAruBaTh MEJNKHE KapTHUHKU depes
BECh CJIAMJA: ATO NPUBEAET K €€ NUKCEIU3ALMU U 3HAYUTEIBHOMY YXYALIECHUIO
kauecTtBa. Ha onHOM cnaiine — He Oosiee Tpex KapTUHOK, YTOObI HE paccenBaTh
BHMMAaHUE W HE Ieperpyxarb 3peHue. KapTMHka HOKHA HECTH CMBICIOBYIO
Harpy3Ky, a He IMPOCTO 3aHUMAaTh MECTO Ha Clauje.

[TpaBuio Ne 2. He neperpyskaiite mpe3eHTauui0 TEKCTOM. MaKCUMaIIbHO CoKaThI€ TE3UCHI
OoJiee Tpex Ha OJHOM ciaiizie. TeKCT He JOJIKEH MOBTOPATH TO, YTO TOBOPST, BO3MOKHO,
JIMIIb KPATKOE U3JIOKEHUE CYTH CKa3aHHOTO.
[IpaBuno Ne 3. Odopmnenue tekcta. TeKCT NOMKEH OBITh YETKUM, JOCTATOYHO
KPYIHBIM, HE CJIMBATHCA C (DOHOM.
[TpaBumno Ne 4. Hactpoiika anumaruu. [Topoii coctaButens npe3eHTarum, Kak 0y1ro
Urpass B MHTEPECHYIO WIPYy, IIEPErpy’kaeT MNpPe3CHTALNI0 AHUMAaIHMOHHBIMU
spdexrtamu. DTO OTBIEKAET M OBIBAET OYEHb TSDKEIO Ui Tia3. Mcmomnbsylite
MUHUMYM 3D PeKToB, OepUTe TOIBKO caMble TpocTbie. OCOOCHHO YTOMIIAIOT TaKUe
3¢ (]exTsl Kak BBUIET, BpallleHWE, COOMpaHUE U3 BJIEMEHTOB, YBEIUYECHHUE,
U3MeHeHHe mpudTa uiM 1BeTa.
[TpaBuno Ne 5. Cmena cnaii1oB. 31ech Toke oOpaiaeM BHUMaHUE, KaK CMEHSIOTCS
cnaiael. Jlydme He uWcmosib30BaTh 3Aech 3P dexThl aHuManuu coBcem. Korna
CJIaiIbl CMEHSAIOTCS, Hae3as YT Ha JIpyra Wiu cooupasch U3 OTAEIbHBIX M0JIOC,
HAaYMHAeT MpOCTO psAOUTH B TIUa3ax. beperute cBoe 3peHUE W 3peHUs BaIIMX
CIIyIIATEIICH.
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OBOPYJIOBAHHME

3D — mpunTeEp.

3D — mpuHTEp ABYXIKCTPYACPHBIN.

3D — ckanep py4HOH.

3D — pyuxa.

Jlocka MarHUTHO-MapKepHast TOBOPOTHAs!.
['pacdmyeckuii maaHIIET.

HoyTOyk.



