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HOACHUTEJBHASA 3AIINCKA

CrtpeMuTenbHOE Pa3BUTHE TEXHOJIOTHIA B MOCIIEHEE AECATUIETUE TIPUBEIIO K
TaKOMY k€ OBICTPOMY POCTY B 00J1aCTH KOMIBIOTEPHON TEXHUKU U TPOTPAMMHOTO
obecnieuenus. Emie coBceM HelaBHO HE3HAYUTENBHBIN MO CETOTHSIIHUM MEpKam
AMHU30/ U3 (PUIbMa, CO3JAHHBIA TPHU MOMOIIM CHEIP(PPEKTOB, BBI3BIBAT OYypIO
BocTOpra u obcyxnaenuit. Cerogusi crerp@dekraMu B KHHO U Ha TEJICBUACHUU
HUKOTO He yauBHIb. OHH cTaau OOBIACHHBIM SIBJICHHEM Oyiarojaps MacCOBOMY
pacmpoCTpaHEHHUIO MPOTPaMM CO3JaHMsI KOMITbIOTEPHOU TpaduKU U, B YACTHOCTH,
TpexXMepHOro MojenupoBanus. [IporpaMmmbl TpexMepHO# Tpa@UKH BOOTYIIEBISIOT
CBOMMH YHUKAIbHBIMH BO3MOKHOCTSIMH, HO 3a4acCTYIO CJIOKHBI B OCBOCHHH.

JononHuTenbHas o6mieo0pa3oBaTeabHas oOlepa3BUBaroias mporpamma
«OcHoBbel  3D-monenmmpoBanus»  (mamee —  [IporpamMma)  TeXHHYECKOU
HaIlpaBJIE€HHOCTH 0a30BOr0 YpPOBHS TMO3BOJISIET OOY4YalOIIMMCS OCBOUTH a3bl
TPEXMEPHOTO MOJIETUPOBAHMS, CIOCOOCTBYEeT (HOPMUPOBAHHMIO MHTEpeca K
TEXHUKE, pa3BUBAET KOHCTPYKTOPCKUE CIIOCOOHOCTH ¥ TEXHUYECKOE MBIIIICHUE.

AKTYaJIbHOCTh IIporpamMmmbIl 00ycIoBJeHa ITOBCEMECTHBIM
WCIIOJB30BAaHUEM TPEXMEpPHOH TIpadUKd B pa3IMYHBIX OTpacisax Hu cdepax
JeATEeIIbBHOCTH 4YeloBeKa (u3aiiH, kKuHeMarorpad, apXuTeKTypa, CTPOUTEIbCTBO H
T.1.). OcBoeHHEe O00y4YalOIIUMHUCSI TakuX OO0BEKTOB 3D-MoAenupoBaHUs Kak
komnbioTepHbIi 3D-penakrop, 3D-pyuka, 3D-ipunTtep, 3D-ckanep cTaHOBUTCS BCe
0oJiee HEOOXOAUMBIM JJIsI TIOJIHOLIEHHOTO U BCECTOPOHHETO Pa3BUTHUSL JTUYHOCTHU
KaXXJI0ro 00y4Jaronierocs.

Conepxanue [IporpaMMbl 0OBEIUHSECT 3HAHUS O MHUPE, 3aKOHAX (DU3UKHU U
MEXaHUKH, C YMEHHUEM TBOPYECKU IIPEJICTABUTh CBOE BHUICHHUE, MOHUMAaHUE
OKPY’KarOITUX 0OBEKTOB U SBJICHUM.

B nponecce peanuzaruu [IporpaMmbl MpoUCXOAUT OPHUEHTAIMS HAa BBIOOD
oOyuaromumucs mnpodeccuit, BOCTPeOOBAHHBIX COBPEMEHHBIM  OOIIECTBOM,
CBSI3aHHBIX C KOMIIBFOTEPHBIM MOJICJIMPOBAHUEM: CTPOUTEIBHOE MOACIUPOBAHUE,
OMoJIOrMYecKOe MOACIMPOBaHUE, MEAUIIMHCKOE MoaeupoBanue, 3D-nu3aiiH, 3D-
aHuManusi, 3D-apXUTeKTypa u T.1I.

HoBuzna Ilporpammpl  3akirodaeTcsi B OCBOCHHHM  OOyYarOIIMMHU
MPOTPAaMMHOr0 OOecCIeueHus ISl TPEXMEPHOTO MOJSIUPOBAHUS TECXHHUYCCKHUX
00BEKTOB C AJIEMEHTAMH MPOSKTUPOBAHUS.

Ileparornyeckasi uesecoodpasnoctb [IporpaMmel 3aKiIr04aeTCsA B TOM, OHA
pa3BUBAaET HAaBBIKM TPEXMEPHOTO MOJETUPOBAHUS U OOBEMHOIO MBIIUICHHUS,
CIIOCOOCTBYET PACKPBITHIO POIH MHGOPMALIMOHHBIX TEXHOJIOTHI B (POpMUPOBaAHUU
€CTECTBEHHOHAYYHOW KapTUHBI MHpa, (OPMUPOBAHUIO KOMIBIOTEPHOTO CTHIISA
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MBILUICHUS, TOJATOTOBKE O0YYAIOIIUXCS K )KM3HU B MH(POPMAIIMIOHHOM OOIIIECTBE.
[Iporpamma MO3BOJNUT BBHISIBUTH 3aMHTEPECOBAHHBIX OOYYAIOIIMXCS, OKa3aTh UM
NOMOIIb B (HOPMUPOBAHUH HABBIKOB CO3JaHMsI MOZENEH ¢ momolbio 3D-npunTepa
u  3D-pyukd, TIOBBICUTH YpPOBEHb HX IPOCTPAHCTBEHHOI'O  MBIILICHUS,
BOOOpaXeHUSI.

OtanunTtenbHasi ocodeHHocTh IIporpaMMbl COCTOMT B TOM, YTO OHA
SBJIIETCSI MOIIHBIM 00pa30BaTEIbHBIM HHCTPYMEHTOM, KOTOPBIM HE TOJBKO
MIO3BOJISIET MMPUBUTH O0YYAIOIIIEMYCSI TPUBBIUKY HCIIOJIB30BAaTh TOTOBOE, a 0O0yJaeT
CO3/1aBaTh MPOTOTHITH U HEOOXOAMMBIE JCTAH, BOILIONIAsl CBOM KOHCTPYKTOPCKHE
U u3aiinepckue uaeu. Baxxabim actiektoM [IporpaMMel SIBIISIETCSI HCTIOB30BAHKE B
npoiiecce 00ydeHus OeCIIaTHOM mporpamMmabl st padoThl ¢ 3d rpadukoii Blender.

[Iporpamma pa3zpaboTaHa Ha OCHOBe mporpammbl «3D-moaenupoBaHue
(pa3pabotuuk Kucenea B.I'., memaror momnosiHuTenbHOro oOpaszoBaHusi ['BOY
[Ixoma Ne 1580 pu MI'TY umenn H.O. baymana r. Mockssl, 2017 1.).

Heas IIporpaMmmsl — npuoOIIeHHE 00YUYaIOIIMUXCA K HAYYHO-TEXHUYECKOMY
TBOPYECTBY IOCPEJICTBOM OOYYEHHUS MX MOJEIMPOBAHUIO OOBEMHBIX OOBEKTOB
CpeacTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTUH.

3apaun [Iporpammbi
Obyuarowue:

e (dopMupoBarh mnpencraBieHuss 00 ocHoBax 3D-MoAenMpOBaHUS, €ro
Ha3HAYEHUH, IEPCIIEKTUBAX PA3BUTHS;

e o00ydarb 3(]deKkTuBHON paboTe B peaakTope TpexXMepHOW Tpaduku
Blender,

e (opMupoBaTh NMpeCTABICHUS 00 OCHOBHBIX UHCTPYMEHTAX U ONEpaIusax
st paboTel B ON-line-cpenax 3D-mMoxenupoBanHus;

e o00y4aTb OCHOBHBIM TPHUHIIMIIAM CO3JAHUS TPEXMEPHBIX MOJCIICH,
O00BEKTOB, JIETANICH U COOPOUHBIX KOHCTPYKIIHH.

Pazsusarowue:

e pa3BUBaTh HWHXXCHEPHOE MBIINUICHHE, HABBIKM KOHCTPYHPOBAHUS,
3¢ (HEKTUBHOTO UCIIOIB30BaHUSA KOMIIBIOTEPHBIX CHCTEM;

® pa3BHWBATh MBICIIUTEIBHBIC, TBOPUYECKHE, KOMMYHHKATHBHBIC CIIOCOOHOCTH
00yJaroIuxcs;

e pa3BUBaTh MPOCTPAHCTBEHHOE MBIIICHHE 3a CYeT padoThl ¢
IIPOCTPAHCTBEHHBIMH 00pa3aMu;

® pa3BHBAThH MHTEIUICKTYaJIbHbIC u MIPAKTHICCKHE YMCHHS,
CaMOCTOSITEIILHO MPUOOPETATh U TIPUMEHSATH Ha MPAKTHUKE ITOJTYICHHbIC 3HAHWS,



Bocnumamenvhuie:

®  BOCIUTHIBATh YCTOWYMBBHII MHTEPEC K TPEXMEPHOMY MOACITUPOBAHUIO U
KOHCTPYHUPOBAHUIO,;

®  BOCHHUTHIBATH MH(POPMALMOHHYIO KYJIbTYPY KaK COCTaBISIONIYIO OOIIeH
KYJIbTYPbl COBPEMEHHOTO YEJIOBEKA;

e  (opmHpOBaTh MOTPEOHOCTH B TBOPUECKOH JESITEIHLHOCTH, CTPEMIICHHE K
CaMOBBIPAKEHUIO Yepe3 TEXHUYECKOE TBOPUECTBO.

Karteropus o0y4yaromuxcs

Ob6yuenne no IIporpamme BeaeTcsi B pa3HOBO3PACTHBIX IPYIINAX, KOTOPHIE
KOMIUIEKTYI0TCA U3 oOyuatomuxcs 13-18 ner. Pexkomenmyemoe KOMMYECTBO
oOyyaromuxcsi B rpyIie — 15 yenoBexk.

Cpoxu peanusanuu

[Iporpamma paccunTana Ha TpH roja o0ydeHus. O0Iee KOJTUISCTBO YaCOB B
rox cocraBiisieT 144 yaca.

DopMBI U PEKUM 3aHATHI

[Iporpamma peanusyetcs 2 pa3a B HeZenmo 1o 2 yaca. [I[porpamma Bkrogaet
B c€0s1 JIEKIMOHHBIEC U MTPAKTUYECKHE 3aHATHS.

ILlinanupyembie pe3yabTaTbl ocBoeHus [Ilporpammel

[1o uroram nepeozo zo0a ody4armuecs
OyayT 3HaATh:

® TEXHHUKY 0€30MacHOCTU U TPeOOBaHMS, MPEIBSIBISIEMbIE K OpTaHU3AIUU
pabouero Mecra;

® TCPMHHOJIOTHIO MOJICITHPOBAHNS,

® OCHOBHbBIC 3JIEMEHTBI, HHCTPYMEHTBI M ONEepanuu it padoTsl B on-line-
cpenax 3D-MonenupoBaHus;

e qmonymsipaeie  3D-pemakTophl, WX  Ha3HAaY€HUWE, OCOOEHHOCTH,
JIOCTOMHCTBA M HEJIOCTATKHU;

® CHCTEMY KOOPJHHAT, FTEOMETPUUYECKHUE (PUTYPBI, BUIBI POCKITNN;

® CrIOCOOBI MOCTPOCHUS OOBEMHBIX (DUTYP U3 TFIOCKUX PA3BEPTOK.

OyayT yMeTh:

e co3aaBath BUpTyanbHble 3D 00bekTHI B Iporpamme Blender,
e 5p(hEeKTUBHO WCMOIB30BaTh WHCTPYMEHTHI MPOTPaAMMBI,
MI0JIb30BAThCS TOPSTYUMHE KIIABUIIIAMU;

® [0A0MpATh TEKCTYPY U IIBET MATEPUAJIOB;



BBITIOJTHATHh U3MEPUTEIIbHBIE OTIePaIlnN;

BBITIOJTHATH Pa3METOYHBIC U PACKPOHUHBIC paOOTHI TI0 TOTOBBIM IIIa0JI0HAM;
YUTATh U BBITIOJTHATH ACKU3BI, YEPTEIKU, CXEMBI;

WCITOJI30BaTh KOHCTPYKTHBHYIO M TEXHOJOTHYECKYIO JOKYMEHTAITHIO;
OCYIIECTBIISITH KOHTPOIIb Pa3MepOB U (GOPMBI IETAIIN WITH U3IEIIHS;
OMPENENIATh Ka4eCTBO OTACIKU (00paOOTKM) U3IETUS;

IMPHUMCHATH IMOJIYYCHHBIC 3HAHUA 1 YMCHUS IJI ITIOCTPOCHUA

MOI[CJ'ICﬁ 110 COOCTBEHHBIM ICKHU3aM.

[To utoram émopozo 200a obyyaromuecs

OyayT 3HATh:

TexHoJioruto 3D-npoennpoBanus;

BU/JIbI IPOEKLIUNA, HACTPOUKHU (POTOKAMEPBHI;

CTPYKTYpY I'pyll U KOMIIOHEHTOB 3D-MoaenupoBanus;
TEXHOJIOTHIO MacIITaOUpOBaHUE OOBEKTOB.

OyayT yMeTh:

UMIIOPTUPOBATH/IKCIIOPTUPOBATH IpaduuecKue U300paKeHUS;
MPOCLIUPOBATH TEKCTYPY HA MOJICIIb;

paboTaTh ¢ «(hOTOCIIECHOI;

BBITIOJIHATHh U3MEPUTENIbHbBIE OTePaIlnK;

BBITIOJIHATH MIOCTPOCHUS B 33J]JaHHOM MacIiTaoe;

YUTATh U BBITIOJTHATH ACKU3BI, YEPTEIKU, CXEMBI;

OCYIIECTBIISATH KOHTPOJIb pa3MepoB U (POPMBI I€TaTH WA U3ICITHUS;
BOCIIpou3BOUTHh 3D-Moaenu Ha ocHOBe 2D-n300pakeHuit;

IPHUMCHATH ITOJIYUCHHBIC 3HAHUA U YMCHUA JIs1 ITIOCTPOCHUSA MOI[CJ'ICﬁ I10

COOCTBEHHBIM 3CKH3aM;

co31aBaThb COOCTBEHHEIC HUI'POBBIC MOICIIN.

[To utoram mpemuezo 200a ody4aroniecs

OyayT 3HATH:

TEXHOJIOTHUIO CO3/1aHMsI 00BEKTA C UCIOJIb30BaHUEM 3 D-pyuky;

CUCTEMY KOOPJHHAT, TEOMETPpUUYECKHE (PUTYPBI, BUIBI IPOCKITUN;
TEXHOJIOTHUIO paboThI ¢ 3D-puHTEpOM, IPOTOTUTTUPOBAHHUE,

CocOOBbl  CO3JIaHUs MOJENed U3 HMEIONIMXCS 3aroTOBOK MyTEeM

PasrpyNIUPOBKU-TPYIIIIUPOBKU YACTEH MOJIETIEH 1 MX MOAU(UKAIINH;

CIIOCOOBI CO3/IaHUs U TPeo0pa3zoBaHus rpaPUIeCcKuXx 0OHEKTOB;
TEXHOJIOTHIO paboThl ¢ 3D-ckaHepoMm;
pedeBbIe CPECTBA B COOTBETCTBHH C 33]a4€ii KOMMYHHKAITHH.



OyAyT ymeTh:

e co3gaBaTh BHUpTyaibHble 3D-00bEeKTh C HUcCHoOJIb30BaHUEM 3D-pyuku,

PCOAKTUPOBATL, COXPAHATH U UCITIOJIb30BATH UX;

® T0I0MpaTh TEKCTYPY U IIBET MATEPHAJIOB;

®  YIpPOUIATh CIOKHBIE MPOTOTHIIHI 10 0a30BBIX (HOPM;

e pabotath ¢ 3D-npuHTEPOM;

® CO3/1aBaTh Pa3BEPTKU COOCTBEHHBIX MOJEIICH;

¢ (CO3JaBaTb HOBBLIC MNMPUMHUTHUBHBIC MOJACIM N3 HMCIOIIUXCA 3aroTOBOK

MyTEeM pa3rpynnupoOBKU-TPYNIUPOBKH YacTel Mojeliel U uX MOau(pUKaIuy;

e pabotath ¢ 3D-ckaHepoM;

® CO3/JaBaTh, IPUMEHATh U NPEOOPA30BBIBATh IpaPuuecKue 0ObEKTHI IS
pelieHns yueOHbIX U TBOPUECKUX 3ajau.

COIAEPKXAHHUE NPOI'PAMMBI

Y4eOHbIH (TEeMATHYECKH) TJIAH

1-ro roga o0y4enmusi

Ne HasBanmus pa3gesia/TemMbl KosmnuecTBo yacos DopMbI
Bcero | Teopus | IIpakruka aTTecTalMy U
KOHTPOJIsA
1. BBoaHoe 3aHsTHE. 4 4 -
HMHCTpYKTaXK 110 TEXHUKE
0e30macHOCTH
2. HNupopmannoHHble 4 4 -
TeXHOJIOTHH H
aBTOMATH3HUPOBAHHbIE
HHpopMaNMOHHbIE
CUCTEMBI
2.1. Nudopmanus 2 2 -
2.2. ABTOMaTU3UPOBAHHBIE 2 2 -
UH(POPMALIMOHHBIE CUCTEMBI
(AHC)
3. Beenenne B Blender 68 17 51
3.1. Hurepdeiic Blender. 6 2 4 Texymmii KOHTPOITb.
[Tepemenienre u U3MEHEHUE [TpakTyeckoe
00bexTOB B Blender 3aJaHue
3.2. Oo0nekThl B Blender 8 2 6 Texymmii KOHTPOITb.
IIpaxTueckoe
3aJjaHue
3.3. Extrude (sxctpynupoBanue) 8 2 6 Texymmii KOHTPOITb.
— BeIgaBIMBa"ue B Blender [TpakTHdeckoe
3aJjaHue




3.4. Subdivide — noapasnenenue B 8 2 6 Texyuii KOHTPOJIb.
Blender [TpakTaeckoe
3aJ]aHKe
3.5. Moaudukarop Boolean. 8 2 6 Texyruit KOHTPOJIb.
Bynessl onepanuu B Blender [TpakTuyeckoe
3aJjaHne
3.6. Moaudukarop Mirror 8 2 6 Texyrmuit KOHTPOJIb.
(3epKagbHOE 0OTOOpaKEHUE) B [TpakTHueckoe
Blender 3aJjaHNe
3.7. Smooth (crinaxkuBanue) 4 1 3 TexyIuii KOHTPOJIb.
o6BexTOB B Blender [TpakTryeckoe
3aJjaHne
3.8. JloGaBienne MaTepuana. 8 2 6 Texymuii KOHTPOJIb.
CaoiicTBa MaTepuaia [IpakTHueckoe
3aJJaHKe
3.9. Tekcrypsi B Blender 6 2 4 Texymuii KOHTPOJIb.
IIpaxTHueckoe
3aJJaHKe
3.10. | Co3nmanue o0OBLEKTA IO 4 - 4 [TpomexyTouHas
TOYHBIM pazMepam aTTeCTalusI.
OTkpbITOE 3aHATHE
4, TBopyecKkHne NPOEKTHI 64 8 56
4.1. TBOpUYECKUI IPOEKT 4 1 3 Texymui KOHTPOJIb.
«Kodeiinas yamika» B IIpaxTHueckoe
Blender 3ajaHuE
4.2. TBOpueCKuil NPOEKT 6 1 5 Texkymuii KOHTPOJIb.
«bambyk» B Blender [IpaxTueckoe
3aJjaHne
4.3. TBOpUeCKuil NPOEKT 12 2 10 Texymuii KOHTPOJIb.
«["aBaiickas ruTapa» B [IpaxTHueckoe
Blender 3aJjaHne
44. TBOpueCKuil NPOEKT 12 2 10 Texkymuii KOHTPOJIb.
«BeTy1ast BUIIHA» B [TpakTuyeckoe
Blender 3aJjaHne
4.5. TBopueckuit NpoeKT 16 2 14 Texymuit KOHTPOJIb.
«Mopens camoneTay B [TpakTuyeckoe
Blender 3aJaHne
4.6. Coznanne cOOCTBEHHOTO 14 - 14 Texyruit KOHTPOJIb.
TBOPYECKOTO MPOCKTa B [TpakTnyeckoe
Blender 3aJaHne
5. HUTorosoe 3ansiTue. 4 - 4 Urorosas
Konkypc TBOpUYecKHX aTTecTanus
NPOEKTOB 3ammTa npoeKToB
UTOrO 144 33 111




Conep:xkanue y4eOHOro (TeMaTH4eCKOro) njiaHa
1-ro roxa o0y4enust

Paznen 1. BBoanoe 3ansitue. MHCTPYKTAXK 10 TeXHUKE 0€30MIACHOCTH

Teopus. 3HAKOMCTBO C JEATENBHOCTBIO OOBEIUHEHMS, C €r0 LEIIMH U
3a/layaMu, MOPSJIKOM M IUIaHOM paldOThl HAa Y4eOHbIA roja. BHUpTyalbHOCTH Kak
croco0 u3ydeHus peajbHoro mupa. MHCTpyKTax MO TEXHHKE OE30MacHOCTH MpU
pabore.

Paznen 2. UHdpopManoHHbIE TEXHOJOTUH U ABTOMATU3MPOBAHHbIE
HH(GOpPMAIIMOHHBbIE CHCTEMbI

Tema 2.1. Hngpopmavus

Teopusa. Ilonsatue uHpopMalMu U ee cBoHcTBa. TexHojorus coopa,
XpaHeHus, nepeaayn, o0OpabOTKU U MPEICTABICHUS JaHHBIX.

Tema 2.2. Asmomamu3suposarnsie ungpopmayuonnvie cucmemot (AUC)

Teopua. Cocrasnsromme AWMC. SI3pikoBbIE CcpeAcTBa W MpaBuUia.
Nudopmanmonnsiii Gpona cucteMbl. CiocoObl 1 METObI OPraHU3ALMH MTPOLIECCOB
o0paboTku wuHpopmanuu. KomIuleKC HPOrpaMMHBIX CPEACTB, PEATU3YIOLINX
anropuT™Mbl npeodpazoBanus uHopmarmu. KoMiuiekc TEeXHHYECKHX CpEeJCTB,
dbyHkuuoHupyomux B cucteMe. Ilepconan, obcmyxuBaromuii cucremy. Llenn u
3amaun AVC. Knaccudukamus AUC.

Pasznen 3. Beenenue B Blender

Tema 3.1. Humepdpeiic Blender. ITepemewenue u uzmenenue 06vekmoes 6
Blender

Teopusa. Blender — cBoOogHOE TpPUIIOKEHHUE I CO3JaHUE TPEXMEPHOM
rpaduky, aHUMAaIMKM, UHTEPAKTUBHBIX TIporpamm u ap. OcoOeHHocTu unrepderica
B Blender. Vcnonb3zoBanue kinaBuii NumLock. [TpuHIun oprani3aiuu riiaBHOTO
okaa Blender. Ilsate pemakropos: Info (Mudpopmanus), 3D View (TpexmepHsiii
Bun), Timeline (Illkama Bpemenn), Outliner (Menemxep oObekTOB), Properties
(CroiictBa). Okpanbl Blender u ux 3amaun. Pemakrop 3D View u ero uersipe
peruvona. I'maBHbIi perrnon (Main region) - TpexMepHbIE MOJIENH, KAMEPDI, JIAMITBI U
np. 3aromoBok (Header) — MeHro, psii KHOIIOK M BBITIAarOIMX crnuckoB. ITomka
unctpymentoB (Tool shelf). Permon cBoiictB (Properties region). Hacrtpoiika
Blender. Yupasnenue crenoii 8 Blender.

Ilpakmuka. BpinoNHEHWE NPAKTUYECKOro 3anaHus. llepememienne wu
u3MeHenne oobekToB B Blender (maiitm Bce permonsl B 3D View, monpo6oBath
CKpBIBAaTh U OTKPHIBATh UX).



Tema 3.2. O6vexmot ¢ Blender

Teopusa.  bazoBeie  Tpanchopmaruu  (TIepeMelieHHe,  BpalleHHE,
macmtabupoBanue). OOBEKTHBIN PEXKUM U pekuM peaaktupoBanus B Blender.
HabGop pexuMoB B3aUMOJICHCTBUSI OOBEKTA U €r0 3aBUCHMOCTh OT THITa 0OBEKTA.
Ky06 — mesh-00beKT, coCTOSIIIUI 13 OTSIBHBIX TPYIII AJIEMEHTOB: BEPIIUH (Vertex),
peoep (edge) um rpameir (face). lleHtpanbHas Touka. MesSh-00bEKTBI —
pa3sHOBUIHOCTH 00BeKTOB B Blender (cetkm u momucerkun). Mx dynknus. JecsaTh
npeaycTaHoBIeHHbIX mesh-o0bekToB Blender. Blender cion.

Hpakmuka. Brinonnenue IMPAaKTHYCCKOI'o0 3aaaHUs. COSI[aHI/Ie 00BEKTOB
((MOJIGKYJI& BOJBI», «Kamsay.

Tema 3.3. Extrude (3xcmpyouposanue) — evioasnusanue 6 Blender

Teopusa. Tpaucpopmaruss Extrude (BbigaBnuBanue). HMHCTpyMeHT
tpanchopmaru Extrude. PazHuna mexay MHIMBHIYaJIbHBIM M PErHOHAJIBHBIM
BblaBiIMBaHueM. TpaHcpopmarop Inset (BcTaBka, BBIJABIMBAHHE BO BHYTPb)
Faces.

Hpakmuxa. BrinonHeHnue IMPAKTHUYCCKOIro 3aJlaHud. COBIIaHI/Ie 00BeKTa
MOACIHN CAaMOJICTA ITYTCM 3KCTPYIAHNPOBAHUA.

Tema 3.4. Subdivide — noopaszoenenue ¢ Blender

Teopusn. Subdivide — wuHCTpYMEHT misi paslesieHUs TPSIMOYTOJIBHBIX |
TPEyTroJdbHbIX pebep u rpaHedl mesh-o0bekToB. JlocTynm k TpaHcopmartopy
Subdivide. Pabora co cnoxHbIMEH (opMaMu IJIOCKOCTH. Mcmonb30BaHHE
uHctpymenrta Bevel u Connect Vertex Path.

Ilpakmuxa. BpinonHeHwe mnpakTtuyeckoro 3anganus. Co3naHue Mopenei
«CTOJIA», «TOMUKA», KKpecaa» U T.1.

Tema 3.5. Moougpurxamop Boolean. Bynesvt onepauuu ¢ Blender

Teopua. Penaxktop cBoiictB (Properties) — goctyn k Moaudukaropam B
Blender. bynesbie wiu normueckue omepanuu (boolean operations) — mpeameT
MaTeMaTHueckoi joruku. Tpu omeparuu Boolean. Ilepeceuenue (Intersect) —
obacth mepekpeiTus Mesh-oowekToB. OOvenuuenue (Union) — coenuHeHue
o0bekToB B onuH. Pa3nocts (Difference) — oqun 00beKT BhIpe3aeT U3 APYroro Ty
00JIaCTh, KOTOPYIO TEpPEKPbUL. AJTOPUTM ¥ OCOOCHHOCTH HCIIOJIb30BAHHUS
moudukaTopa Boolean B Blender.

Ilpakmuka. BrpinonHenue mnpakTuueckoro 3ananHus. Co3gaHue o00beKTa
MOJIEJIN «KOJIOBI» C MOMOILBIO OyJIEBBIX HHCTPYMEHTOB.
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Tema 3.6. Moougpuxamop Mirror (3epkanvrnoe omoopascenue) ¢ Blender

Teopus. CumMeTpusi — CBOMCTBO OONBIIMHCTBA OOBEKTOB PEATbLHOTO MHpA.
Ocu u mnockoctd cuMMeTpud. CHMMETPUYHBIE TOJOBUHBI — 3€pKajbHOE
OTpaXeHUsIMH Jpyr apyra. MHcTpyMeHT 3epkaibHOTO oTOOpakeHus B Blender.
Ocob6enHocTr ncnoib3oBanus moaudukaropa Mirror. KiroueBbie HACTPOIKHN — OCH
(axis). LlenTpanpHas TOUKA.

Ilpakmuxka. BpinonHenne mnpaktryeckoro 3ananusa. CoznaHue Monenu
«TaHTEJbY C UCMOIB30BaHHEeM UHCTpyMeHTa Mirror.

Tema 3.7. Smooth (cznastcusanue) oovexkmos ¢ Blender

Teopusa. 'pynna MHCTPYMEHTOB CIVIaKMBaHUS — TpaHcpopMmaTopsl. KHomka
Smooth (r1agKo) — camblii MPOCTON BapHaHT criaxuBanus. 3areHenue (Shading).
Knonka Smooth Vertex (criagute Bepuuny). ['pynna HHCTpyMEHTOB CIIIaKUBAHUS
— Mmoaudukaropsl. Moaudukaropsl Smooth, Corrective Smooth u Laplacian
Smoothux ocodbennoctu. Moaudpukatop Subdivision Surface — nyqmnii BeIOOP.

Ilpaxmuka. BeimonHeHe npakTndeckoro 3aganus. Co3aaHue TPeX MOX0XKHX
KapTHUHOK CO CTIIAKEHHOU c(hepoil B IICHTPE C MPUMEHEHUEM JII000T0 U3 BApUAHTOB
criuaxxuBaHus: 3areHeHue Smooth; Tpancdopmarop Subdivide Smooth;
Moaudukarop Subdivision Surface.

Tema 3.8. /looasnenue mamepuana. Ceoiicmea mamepuania

Teopusa. VI3MmeHeHre IBETOBBIX CBOMCTB OOBekTa B 3D-monenupoBaHun —
n00aBUTh U HACTPOUTH 00BEKTY MaTepual. [[pyrue BuzyaiabHble CBOWCTBA 0OBEKTA
(oTpakaromasi cnocOOHOCTB, MPO3PAYHOCTh, CBETONpPEIIOMIICHHE U 1p). ba3oBbie
MPUHITUIIBL paboThl ¢ MaTepuaniamu. Bxkiagka Material pegakropa cBOMCTB — st
HacTpoilku MartepuainoB. CIOThl Juisi MarepuanoB. Beibop, coxpaHeHHe, 3aMeHa
MaTtepuana oobekTa. HazHauenrne Marepuana cjaoTa OTACIbHBIM TPaHsIM U TpyIInam
rpaneii mesh-o0bexToB — Assign. OmpeneneHue, 4to OyAeT MPOPUCOBAHO Ha
KOHEYHOM H300paKEHUH — IMOBEPXHOCTH, KapKac, 00beM WM TalOo-4aCTHIIBl —
Surface, Wire, Volume, Hal. Bkmanka Diffuse (auddysus, paccenBanue)
OIpeieNsieT OCHOBHOM 1BeT. Specular — et Ovka. Shadow — TeHs.

Ilpakmuka. BeloJIHEHVE NPAKTUYECKOT 0 3aJaHus. MccnenoBanmue HacCTpOMKu
CBOMCTB TIPO3PAYHOCTH M OTPAXKaIOIMIEW CMOCOOHOCTH MaTepuana (maHenu
Transparency u Mirror). Co3nanue KapTUHKHA, Ha KOTOPOW B 3epKalie OTPaKaeTcs
CTEKJISTHHBIN MPEAMET.

Tema 3.9. Texcmypeol ¢ Blender

Teopua. Texctypsl B Blender mno3BonsioT aenath Marepuaibl Oosee
peanmucTuyHbIMU. Heckonbko TekcTyp Marepuana. MHoroo0pasue HacTpoek
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tekcTyp B Blender. Tunm (Type) GonbmmHCTBAa TEKCTYp OMpenemsieT TO, Kak OHA
BBITJISIANT U 9yTO uMuTHPYeT. [IIupokuii 1uamna3oH W3MEHEHUH TeKCTYPHBIX THIIOB,
c moMoIIbio HacTpoek B Blender.

Ilpakmuka. BreinonHeHue npaktuyeckoro 3ajnanHus. Co3gaHue OOBEKTOB C
OJIHOU TEKCTYpPOM, HO U3 Pa3HBIX MATEPHUAIIOB.

Tema 3.10. Coz0anue o6veKkma no mouHviM pamepam

Teopua. Co3znanue OOBEKTOB C 3a/laHHBIMU pazMepaMu. Ueprex IeTanu H
HacTpoiika Blender. Pa3mepsl, mpuBsizku, KOOpAUMHATEL. MOJEIMPOBAHUE IETANH.
Pabora ¢ ceTkoit Moaenu.

Ilpakmuxka. OTtkpbiToe mpakTudyeckoe 3aHarue. Co3gaHue OOBEKTOB C
3aJIaHHBIMU pa3Mepamu.

Pa3znea 4. TBopueckue nNpoeKThbI
Tema 4.1. Teopueckuii npoekm «Koghpeiinasa wawxay ¢ Blender

Teopusa. Pa3paboTka anroputMa JEHUCTBUIM IO peaiu3alldd TBOPUYECKOTO
npoekta «Kodeitnas damikay.

Ilpakmuxka. Peanuzanus TBopueckoro mnpoekta «Kodeiinas yamika»
(ITpunosxenue 1).

Tema 4.2. Teopueckuii npoekm «bamoyk» ¢ Blender

Teopus. Pa3zpaboTka anroputMa JEHUCTBUI MO peau3allid TBOPYECKOTO
npoekTa «bamOyk».

Ilpaxmuxa. Peanuzaius TBopueckoro npoekra «bamOyk» (IIpunoxenue 2).
Tema 4.3. Teopueckuii npoekm «I asaiickas zumapay 6 Blender

Teopus. PazpaboTka anropuTMa JSHCTBHI 110 pean3allid TBOPYECKOTO
npoekTa «l aBaiickas rutapay.

Ilpakmuka. Peanuszauuss TBOpYECKOro Impoekra «laBaiickas ruTapa»
(ITpunoxenue 3).

Tema 4.4. Teopueckuii npoexm «lleemywian euwina» 6 Blender

Teopus. Pa3zpaboTka anropuTMa JEHCTBUIM IO peaiu3alldd TBOPYECKOTO
npoekTa «l{BeTyias BULIH.

Ilpakmuxa. Peamuzanusi TBOpUeckoro rmpoekta «L[BeTymiass BUIIHS»
(ITpunoxenue 4).
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Tema 4.5. Teopueckuii npoekm «Mooenv camonema) ¢ Blender

Teopus. Pa3zpaboTka anroputMa JEHCTBHHM 10 peaiu3allid TBOPYECKOIO
npoekTa «MozJenb caMoIeTay.

Ilpakmuka. Peanuzamuss TBOpYecKoro mpoekta «Mojaenb camolieTay
(ITpunoxenue 5).

Tema 4.6. Coz0anue coocmeennozo meopueckozo npoexkma é Blender

Teopusa. Bpibop TeMBbl W TOATOTOBKA IUIaHA peaH3alldd COOCTBEHHOTO
TBOpUECKOTO NpoekTa B Blender.

Ilpakmuxka. Co3nanue coOOCTBEHHOTO TBOPUYECKOTO IpoekTa B Blender.
Pa3nen 5. Utorosoe 3ansitue. KoHKypc TBOpUecKHuX NMPOEKTOB

Hpaxmuka. Hrorosas aTTrecranus:i. 3aH_[I/ITa COOCTBEHHBIX TBOPUYCCKHUX

IIPOEKTOB.
YuyeOHbli (TeMAaTHYECKHH) IJIAH
2-10 ro/1a 00y4YeHusl
Ne HasBanus pasaesia/TeMsbl KosmnuectBo yacos DopMbI
Bcero | Teopus | Ilpakruka arTrecTauMy U
KOHTPOJIsI
1. BBoanoe 3ausitue. 2 2 -
HMHCTpYKTAXK 110 TEXHUKE
Oe3onmacHocTH
2. MopeanpoBanue 48 8 40
nepconaxa B Blender
Game Engine
2.1. MogenupoBanue auIa 8 2 6 Texymmit
nepcoHaxxa B Blender KOHTPOJIb.
Game Engine [TpakTHueckoe
3aJaHne
2.2. MopenupoBanue 10 2 8 Texymmit
TYJIOBHIIA ITEPCOHAXKA B KOHTPOJIb.
Blender Game Engine [MpakTudeckoe
3ajaHue
2.3. MopenupoBanue pykK u 10 2 8 Texymmit
HOT MIEPCOHaXa, KOHTPOJIb.
COE/IMHEHHUE HX C [TpakTHueckoe
TYJOBUILEM 3aJaHne
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2.4. MopenurpoBaHue BOJIOC U 6 1 5 Texymuit
JIOTIOJTHUTEIIBHBIX JieTaien KOHTPOJIb.
nepcoHaxxa B Blender [TpakTuyeckoe
Game Engine 3a/1aHue

2.5. MopenupoBaHue OAEXK bl 8 1 7 Texymmit
nepcoHaxxa B Blender KOHTPOJIb.
Game Engine [TpakTuyeckoe

3aJlaHKe

2.6. Co3zanue nepcoHaxa u3 6 - 6 [TpomexxyTounast
BUJICOUTPBHI HITH aTTeCTaIlHs.
MyJIbTQHIEMA OTKpbITOE 3aHATHE

3. Pa3paborka urpsi B 72 18 o4
Blender Game Engine

3.1. OcHOBBI paOOTHI B pexKUME 2 2 -

Blender Game Engine ms
pa3pabOTKu UTp

3.2. BusyanpHoe ynpaBieHue 8 2 6 Texymuit
Blender Game Engine — KOHTPOJIb.
JIOTHYECKUE OJIOKU [TpakTyeckoe

3aJaHue

3.3. Cuna (force) u 8 2 6 Texymuit
¢duznveckue 0ObEKTH B KOHTPOJIb.
Blender Game Engine [TpakTHueckoe

3aJaHKe

3.4. B3aumoneiictBue 8 2 6 Texymuit
o0wekToB B Blender Game KOHTPOJIb.
Engine [TpakTyeckoe

3aJjaHue

3.5. Cencop Mouse B Blender 7 1 6 Texymmii
Game Engine KOHTPOJIb.

IIpaxTueckoe
3aJjaHue

3.6. YmpagieHrne kaMepoi B 7 1 6 Texymuii
Blender Game Engine KOHTPOJTb.

[IpakTHueckoe
3aJaHue

3.7. [lepexoabl MexTy 8 2 6 Texymmit
CIIEeHaMU IpH paboTe ¢ KOHTPOJIb.
UTPOBBIM JIBUKKOM [TpakTyeckoe
Blender Game Engine 3aJ1aHue

3.8. Axrtusatop Edit Object B 8 2 6 Texymuii
Blender Game Engine KOHTPOJTb.

IIpaxTueckoe
3aaHKe
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3.9. Bnusnue napamerpa Grav 8 2 6 Texymuit
(rpaBuTanMs) HA KOHTPOJIb.
NOBEJICHUE OOBEKTOB B [TpakTuyeckoe
Blender Game Engine 3aaHKe

3.10. | MaTepuaisl U TEKCTypHI B 8 2 6 Texymuit
Blender Game Engine: KOHTPOJIb.
pabora ¢ UV/Image Editor [TpakTHueckoe

3a/laHue

4, TBopyeckne NPOEKTHI 18 1 17

S. Hrorosoe 3ansTue. 4 - 4 Urorosas
KoHkypc TBOpUYecKHX aTTecTalus.
NPOEKTOB 3ammTa IpoeKTOB
uToro 144 29 115

Copepxanue y4e0HOro (TeMaTH4e€CKOIo0) IJIaHa
2-10 roJa o0y4eHust
Pasznes 1. BBoaHoe 3ansiTie. MHCTPYKTAXK 0 TEXHUKE 0€30MIaCHOCTH

Teopus. 3HaKOMCTBO C IIEJSIMH U 3a7a4aMu, MOPSIKOM U IUIAHOM PabOThI
oObenuHeHUs Ha yueOHbIi rona. CobeceqoBaHue ¢ OOYyYArOUIMMUCS Ha MPEIMET
BBISIBJICHUS JCTCH, MPUIICANIUX B OOBCIWHECHHUE BIIEPBBIC, HO HMEIONINX OIIBIT
3aHIATHH TI0 JTaHHOMY MPOQUITIO ¢ TeM, YTOOBI HMETh BO3MOXKHOCTh BBICTPANBAThH
WHIUBUYATBHYIO TPACKTOPUIO PA3BUTHS Kakaoro obOydaromierocs. MHCTpyKTax
10 TEXHUKE 0€30IaCHOCTH.

Paznen 2. MoaenupoBanue nepconaka B Blender Game Engine
Tema 2.1. Mooenuposanue nuya nepconaxca ¢ Blender Game Engine

Teopusa. AnropuT™M JEWCTBUU MpH MOACIMPOBAHUMU JIUIA TEPCOHANKA.
Hactpoiiku gpoHoBoro nzodpaxenus. Moaenuposanue nuia. Coznanue Hoca U ryo0.
JHob6asnenne momudukaropa Subdivision Surface. Coznanue ry6. Co3manue CKyJl.
Coznanue yemoctd. Co3nanue men. Co3naHue roJioBbl. 3amoJIHEHHE MPOOEesoB.
Coznanne yxa. CoequHeHue TOJI0BBI U yXa.

Ilpakmuka. BBIIIOTHEHUE NMPAKTUYECKOTO 3aAaHusl. MoaenupoBaHUe JIULIA
IIEPCOHAXKA.

Tema 2.2. Mooenuposanue mynosuwia nepconasxca ¢ Blender Game Engine

Teopua. Anroputm NEWCTBUUM NMPU MOJEIMPOBAHUM TYJIOBHILA NEPCOHAXA.
VYcranoBka QoHoBoro wuzoOpaxkenus. Co3ganue Topca. JloOGaBieHue naerayeit
tynoBuia. Coznanue rpyau. Jlobasnenue neraneit B odaactu xuBoTa. CoeluHIEM
I'OJIOBY C TYJIOBHILIEM.
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Ilpakmuka. BpIIOJHEHUE TPAKTUYECKOrO 3ajaHusd. MopaenupoBaHue
TYJIOBHILA [TIEPCOHAKA.

Tema 2.3. Mooenuposanue pyKk u HOZ nepcoHaxyca, cOeOUHEHUe ux ¢
mynoeuuiem

Teopua. AnroputMm NEWCTBUI NPHU MOJEIUPOBAHUHM PYK U HOT' IIEPCOHAXKA.
Coznanue Hor. Coznmanue pyk. Cozmanme crynHu. Co3maeM Taiablbl HOT.
MopnenupoBanue pyku. Co3maem mnanelbl pyK. OOBEIMHEHHE HOT C TEJIOM.
Coznanue mied U odbenuHeHue ux ¢ pykamu. CoequHsieM Maiblibl C JaJ0HBIO.
CoenunseM nasioHb ¢ pykoi. CoelnHsAeM CTYITHIO C HOTOM.

Hpakmuxa. Brinonnenue IIPAKTHYCCKOI'O 3a1aHU:]. MOI[CJII/IpOBaHHe PYK U
HOT IICpCOHAaXKXa, COCAMHCHNC UX C TYJIOBUIIICM.

Tema 2.4. Mooenuposanue 6010 u OONOJTHUMENbHBIX Oemaneil
nepconaxca ¢ Blender Game Engine

Teopua. AnropuTM  JEWCTBUM NOpPU  MOJCIMPOBAHUU  BOJOC H
JIONIOJTHATENIbHBIX JIeTalieil mepcoHaxa. [loAroToBka K MOJCITHPOBAHUIO BOJIOC.
PenakrupoBanne mesh Hair Mesh. Pexxum Skulpt Mode. /TloGaBnenue nerainei.
MojenupoBaHie MPUIECKH «XBOCT». JlobaBieHue GaHTa.

Ilpakmuka. BpINOJTHEHUE TIPAKTUYECKOTO 3aJaHusl. MoaenupoBaHUe BOJIOC
Y JIOTIOJTHUTEIIBHBIX JI€TAJIEN MepCOHaKa

Tema 2.5. Mooenuposanue oodedxicovt nepconasica ¢ Blender Game Engine

Teopua. AnropuT™M JEUCTBUM MPU MOACIUPOBAHUU OACHKIbI MEPCOHAXKA.
[TogroroBka k co3mganuto onaexnbl. JloOGabinenue pnertanedt. Co3gaHue 4YYJIOK.
MopenupoBaHue promen. Y BeIMUYeHUE AeTATU3AUNUN JIJIs1 CKYJIBIITHHTA.

Ilpakmuka. BpIIIOJTHEHWE TPAKTUYECKOTO 3ajaHus. MogaenupoBaHue
OJICKbI IIEPCOHANKA.

Tema 2.6. Co30anue nepconarxca u3z 6udeouzpvl uiu mMyavmapuibma

Teopusa. AnropuT™ co3/laHus MEPCOHAXa U3 BUICOUTPHI WIH MYJIbT(HUIbMA.
3arpy3ka kaptuHku-oOpasia B Blender Game Engine. MoaenupoBaHue roJIOBBI.
Hob6aBnenue rpaneit. Co3ganue ria3. Ymu. MojenupoBaHue €W W TYJIOBHIIA.
MonenupoBaHue HOT. 3epKalbHOE OTOOPAKEHNUE MOJICIIH.

Hpakmulca. OTKpBITOC IPAKTHYCCKOC 3aHATHUC. COSI[aHI/Ie IICPpCOHAXKA M3
BHUACOUI'PBI NN MYHBT(I)I/IJ'IBMa.
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Pa3nen 3. Pazpa6orka urpsl B Blender Game Engine

Tema 3.1. Ochnosvl pabomwer ¢ pexcume Blender Game Engine oas
pazpadbomku uzp

Teopus. Game LogiC — roToBbIi BapraHT OKHAa IS pa3padboTku urp B Blender
Game Engine. ITare penakropos: 3D View, Outliner, Text Editor, Logic Editor,
Properties. 3amyck urpoBoro mpoiecca. 3aMeHa JIBWXKKa peHuepuHra ¢ Blender
Render na Blender Game. Bo3MoXHOCTh B3aMMOACHCTBOBATh C M300paKEHUEM.
V3MeHeHne coJep )KUMOT0o BKIIAJIOK penakropa Properties. McmonmHsembri ¢aiin.
[Tanens Properties.

Ilpakmuka. BpinonHeHHe NPAKTUYECKOTO 3aJaHusl. 3alyCK WIPOBOTO
npolecca ¥ co3aHue UCTIONHIeMOoro (aiina. 3aMeHa IBUKKa peHaepunra c Blender
Render na Blender Game. Co3gaHue CBOICTB UTPHI.

Tema 3.2. Busyansnoe ynpasnenue Blender Game Engine — nozuueckue
0n10KuU

Teopusa. Tpu THHA JIOTMYECKHX OJIOKOB: CEHCOPBI, KOHTPOJUIEPHI M
aktyatopbl. CeHCOpbl. AKTyaTopsl (mepemeinieHne o0beKTa B IpelesiaX CICHBI,
BOCITPOM3BE/ICHHE aHMMAIUH, WK MPOUTphIBaHUE 3ByKa). KoHTpoiiepsl — CBs3b
CEHCOPOB C aKTyaTOpaMH, KOHTPOJb 32 UX B3aWUMOJECUCTBUEM JpPYyI C JIPYTOM.
HacTpoiika 11en0YKr OCHOBHBIX JJOTUYECKUX OJIOKOB.

Ilpakmuka. BplonHeHne npakthdeckoro 3aganusa. Co3nare «urpy», B
KOTOpPOM OOBEKT MOBOPAYMBAECTCS C TOMOIIBIO CTPEIOK «BJIEBO-BIPABO», a C
MOMOIIBIO CTPEJIOK «BBEPX-BHU3» — IMOJHUMAETCA U omyckaercs. OOecneuuTh
JBMDKCHHUE BIIEpE]l OTHOCUTEIBHO JIOKAIHHOM OCH JIF0O0H KITaBHUIIIEH.

Tema 3.3. Cuna (force) u ¢pusuuecxue oovexmot ¢ Blender Game Engine

Teopusa. [lononnutenbubie cTpoku nosiei — Force, Torque, Linear Velocity u
Angular Velocity — cuna, Bpamaromumii MOMEHT, JIMHEHHAsT ¥ YIJIOBas CKOPOCTH.
Otnuuue Force ot Loc. Peakiuu o0bekTa Ha KPaTKOBPEMEHHOE W JIJIUTENILHOE
JNeHUCcTBUE Ha OOBEKT Cuibl. J[BHDKEHHE € 3aTyXaHHMEM M OCTaHOBKOM, pa3roH
00beKTa. 3aBUCUMOCTh pe3yJibTaTa BO3/ICUCTBUS CHUJIBI OT MacChl 00bEKTa (BKJIaAKa
Physics — pemakrop cBoiicts). [TocTosiHHOE Bo3aelicTBUE cuibl (ceHcop Always).
dusndeckuii  JABMKOK — OOeCIeYeHHEe B3aWMOJICHCTBUS OOBEKTOB  IpHU
CTOJIKHOBEHHSX. T0rque — BparmiarenbHoe aeiicteue. I[lapamerp Damping Frames
(mocreneHHbIit pasroH). KoMmOuwHanus HACTPOEK JIUHAMUYECKUX OOBEKTOB —
BO3MOYKHOCTh MHTEPECHBIX U PEATMCTHUHBIC 3P (HEKTOB B HTPE.

Ilpakmuka. BpimonHeHue npakTudeckoro 3aganusi. Co3gaHHe CTEHBI U3
KUPIHUYEH, KOTOPYIO B IpoIecce Urpbl pazdupaeT msd. K Msuy OpuiioKuTh JBE
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Pa3HBIC CUJIbI B 3aBUCUMOCTH OT Ha)XaToM KJIaBUIIIU HA KJIaBuaType. HpI/I JABMOXXCHHNUN
MAY JOJIKCH KPYTHUTBCA BOKPYT CBOCH OCH, KaK 3TO IIPOUCXOOUT B pCAJIbHOCTHU.

Tema 3.4. Bzaumooeiicmeue oo6vexmos ¢ Blender Game Engine

Teopusa. Otnuune MoIETUPOBaHUS (QU3MUYECKUX SBICHHUNA ISl TpaduKA U
anumarnuu B Blender Game Engine. BimsiHre ¢pu3ndecknx cBOWCTB 00BEKTa Ha €ro
MOBEJICHUE TIPU B3aUMOJACHCTBUHU ¢ ApyrMMH oObekTamu. HasHadueHume oOBEKTy
OTpeeIeHHOr0 Tuma. l3MeHeHue 3Ha4YeHWs TpaBUTAlMA Ha BKIAIKE Scene
penaktopa cBoicTB. Tunsl 00bekToB. Tun Static. Tun No Collision — mis hoHOBBIX
o0bvekToB. Pasznuna mexay Dynamic u Rigid Body. Tun Character Haznavarot
UTPOBBIM TE€pCOHaXkaM. YBenuwdeHwe 3HadeHuss Thershold mpummaer Temam
yIPYTOCTb.

Ilpakmuka. BpimonHeHnue npaktuyeckoro 3aganHus. Co3gaHue CIEHBI, B
KOTOPOM Ha CTaTUYHYIO TJIOCKOCTH MaJaeT WU JICKUT Ha HEH OOJIBIION TIIOCKUM
o0BvekT Dynamic, Ha KOTOpBIH B CBOIO ouepeib JoJkHBI TaaaTh Rigid Body pazHbix
dbopm. ['paHuIBl CTOJTKHOBEHHI CIIETyET HACTPOUTH TAKUM 00pa3oM, 4TOOBI MMOCTE
naJcHu MeXy 00beKTaMH He ObLJIO HU 3a30pOB, HU IPOHUKHOBEHUH.

Tema 3.5. Cencop Mouse ¢ Blender Game Engine

Teopusa. HeBunumebiii kypcop Meiiu B Blender Game Engine B pexwume Urphbl.
Ckpuntel Ha Python. IlpuBsska aktuBaTopa Mouse Kk J1I000OMy OOBEKTY uepes
cencop Always. Knomka Visible aktuBatopa. Cencop Mouse m03BoJsET
PErUCTPUPOBATH BOCEMb COOBITHI MBIIIH: MEpEMEIIEHNE, KIIUKU JICBOM, MPaBoi U
CpelHEl KHOIKaMH, HAaXOXXJIECHHE Kypcopa HaJ KOHKPETHBIM OOBEKTOM WM
J00BIM, POKPYTKY KoJieca BIepe] U Ha3al.

Ilpakmuka. BeinonHEHNE TPAKTUYECKOT0 3a7aHusl. He ncnonb3ys CKpUIIT Ha
Python, caenarsb Tak, 4ToObI Ky0 MOBOpAUYUBAJICS IO OCHU Z TIPOTUB YaCOBOU CTPEIIKU
IIPY KJIMKE T10 ITPAaBOU MOJIOBUHE CLIEHBI U 110 YaCOBOU CTPEJIKE MPU KIIMKE 110 JIEBON
ITOJIOBUHE CLICHBI.

Tema 3.6. Ynpasnenue kamepou ¢ Blender Game Engine

Teopusa. YnipaBieHue repoeM Ipu yaajleHuu ot kamepsl. [IpobieMsl 3aHero
mwiaHa. Kak 3actaBuTh kamepy JABHratbcs 3a repoeM. CBs3b POJUTENB-TTIOTOMOK.
AJropUTM yCTaHOBJEHMS CBsI3W MO 3ToMy THmy. AktuBarop Camera — Oojee
IUIABHOE CliekKeHHe 3a oO0bekToM. ClieeHHe 3a HECKOJIbKUMHU OOBEKTaMH.
Hcnonb3oBanue HeckoIbKUX Kamep. Pexxum Set Camera akTuBaTopa Scene.

Ilpakmuka. BoinonHeHue npakTuyeckoro 3aaanus. Co3nanue Urpsl, Tae map
nokeH umeth TN Rigid Body. C momoipio cTpeiok KiaBUAaTypbl K HEMY
MPUWIOKHUTH CHUJIbI, 3aCTABJISIIOLIME €r0 KaTUThCS COOTBETCTBEHHO BIIEpEH, Ha3al,
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BJIEBO M BIIPABO BJOJb TII00ATBHBIX ocell. KaMepa nomKkHa ClIeIuTh 3a MapoM.

Tema 3.7. Ilepexoovt mesrcdy cuenamu npu padome ¢ ucpo8viM 0BUHCKOM
Blender Game Engine

Teopua. Cuenbl. Heckonpko cueH. Co3laHWE€ HOBBIX CLHEH C MOMOUIBIO
KHOIIKM «+» B COOTBETCTBYIOIIEM OJIOKE B 3arojioBke pemakropa Info.
[TepenmenoBanue ciieH. Criucox ciieH u nepekmoderne 3D View. AktuBaTop Scene
— MEPEKIIIOYEHHE C OJTHOM CLIEHBI Ha JIPYTYI0, lepe3arpy3ka TeKyIen CLIEHBI U JIp. B
pexume urpsl. Co3zlanrie MHOTOYPOBHEBOM UTPHI.

Ilpakmuka. BbIonHEeHHEe  MPaKTUYECKOrO  3aaHMUS. Co3nanue
MHOT'OYPOBHEBOW HIphI (MIEPBBIA YPOBCHD BBINMOJHEH Ha MPEABIAYIIEM 3aHITHH).
Cosznate konuto ciieHbl. COXpaHUTh Ha BTOPOU CIIEHE BCE T€ ke OOBEKTHI, YTO HA
MEePBOM U C TEMHM K€ HacTpoiikamu. Ha BTOPOIi ClIEHE YCIOKHUTh JTOPOXKKY (eciu
Iap majaer ¢ JOPOXKKH — Urpa HAUMHACTCS CHAdaia, T. €. C MepBOU CIeHbI). J{is
aBTOMATHUYECKOTI'0 MEePex0/ia C HEOOIIBIION 3a1epKKOM UCII0Jb30BaTh JIBa CEHCOPa —
KOJUTH3MIO ¢ Jopoxkor u Delay (3aaepixka).

Tema 3.8. Akmusamop Edit Object ¢ Blender Game Engine

Teopus. B Blender Game Engine aktuBarop Edit Object — npaBka oObekTa —
MIO3BOJISIET B MPOLIECCE UTPHI YAAIATh, IOAMEHSTH U 100aBIATh OOBEKThI, U3BMEHATH
ux pusnueckue cBoricta u ap. [lons Edit Object. B mosie Time yka3biBaeTcs BpeMst
KU3HU J00aBisieMoro o0bekTa B kaapax. Eciau Time paBHO HyJI0, TO 100aBICHHBIN
oOBekT He OyaeT ucuesarb. [lomnst Linear Velocity u Angular Velocity no3sosstor
3aJ1aTh JJUHEHHYIO U YIIIOBYIO CKOPOCTD IS Jo0aBisiemoro oobekta. Replace Mesh
— 3amena mesh. Track to — cnexenuwe 3a Apyrum oObeKTOM. BiiroueHue u
OTKJIFOYCHHE IMHAMUKHU.

Ilpakmuxka. BpimonHeHue mnpaktuueckoro 3agaHus. CrnenaTh Tak, YTOOBI
KaTaloLIUCs map Mpu MaICHUH € INIOCKOCTH UCYE3all, IOCIIE€ YETO CHOBA MOSIBIISLIICSA
B CE€pEANHE MIOCKOCTH.

Tema 3.9. Bausanue napamempa Grav (cpaeumayus) Ha noeeoeHue
oowexkmos ¢ Blender Game Engine

Teopua. YcraHoBKa CBO€HM TIpaBUTAIlMU IS Kaxao cueHsl. Co3gaHue
pasHbIX «(pU3NYECKHX» MHUPOB B OJHOH wurpe. Bo3moxuoctn pekumor Add
Background Scene uiau Add Overlay Scene.

Ilpakmuxa. Beimonnenue mpaktuydeckoro 3amanus. Cosmanne B Blender
Game Engine mpoekTa, B KOTOPOM 00BEKTHI Ha 33THEM IIJTaHE IMapsAT B HEBECOMOCTH,
B TO BpPEMs KaK Ha IMepeHEM ACHCTBYET CHJIA TSHKECTH 3EMIIH.
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Tema 3.10. Mamepuanwvt u mexcmypet ¢ Blender Game Engine: padoma c
UV/Image Editor

Teopua. OTnuuvs HACTPOWKH Marepuana TpPH HUCIOJIb30BAaHUU JIBHXKKA
pennepunra Blender Game ot o6srunoro Blender Render. Pegaktop UV/Image —
HaKJIaJKa N300pakeHui Ha OOBEKTHI JJIS IPUAAHKS UM TEKCTYPUPOBAHHOTO BHJIA.
AJTOPUTMBI HECKOJIBKUX BapUAHTOB HAJIOKCHHUS.

Ilpakmuka.  BpllONTHEHWE  IPAKTHYECKOTO  3ajmaHus.  Hamoxenue
U300paKeHHs] ¢ KUPIUYHOM KIaJAKOM Ha OOKOBBIE TpaHH KyOa dYepe3 pekuM
penaktupoBanust UV/Image Editior.

Pa3znea 4. TBopueckne NpoeKThI

Teopus. Bvibop TeMbl W TIOATOTOBKA IUIaHA PEAM3AMA COOCTBEHHOTO
TBOpUeCcKoro npoekta (urpbl) B Blender Game Engine.

Ilpakmuxka. Co3naHue CcOOCTBEHHOTO TBOPYECKOTO MPOEKTa (WUrpbl) B
Blender Game Engine.

Paszgeua S. Urorosoe 3ausitue. KoHKypc TBOpUYECKHX NIPOECKTOB

Ilpakmuxka. UtoroBas attectanus. [IpeacraBienne u 3amura COOCTBEHHBIX
TBOPYECKHUX MPOEKTOB (UTP).

YueOHbIH (TeMAaTHYECKH) TJIAH
3-ro roaa ody4yeHust

Ne Ha3Banus pasnena/Tembl KonuyecTBo yacos DopmMbl
Bcero Teopusa | Ilpaxkruka aTrecTauuu 1
KOHTPOJIS
1. BBoaHnoe 3ansiTue. 2 2 -
HNucrpykrax
3D-pyuka 22 7 15
2.1. YcerpoiictBo 3D-pyuku u 4 4 -

TeXHHKa 0€30MacHOCTH
npu pabore ¢ Heil

2.2. Cospanue 3D-monenei 8 1 7 Texymuit
pa3Hoii cTeneHn KOHTPOJIb.
CIIOXHOCTH (110 00pasiy) [MpakTrueckoe

3aJjaHne

2.3. Co3nanne coOCTBEHHBIX 10 2 8 [TpomesxyTounas
TBOPYECKHUX MPOEKTOB C aTTecTalus.
noMouipio 3D-pyukn OTKpBITOE 3aHATHE

3. 3D-ckanep 32 12 20

3.1. 3D-ckanep: ucropus 4 4 -

MOSBJICHUS, IIPUHIIUIL
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paboThI

3.2. MeToabl ¥ TEXHOJIOTUH 6 2 4 Texymmii
TPEXMEPHOTO KOHTPOITb.
CKaHUPOBAHUS [TpakTrueckoe

3a/laHue

3.3. [ToaroroBka k pabote u 6 2 4 Texymuit
Hactpoiika 3D-ckanepa KOHTPOJIb.

[IpakTrueckoe
3aJjaHNe

3.4. Oo6pabortka (aiina moce 6 2 4 Texymuii
CKaHUPOBAHUS KOHTPOJIb.

IIpakTueckoe
3a/laHue

3.5. TBopueckuit mpoeKT 10 2 8 Texymuii
«CkaHupoBaHue o0beKTa KOHTPOJIb.
110 BbIOOPY U 00paboTKa [IpakTuueckoe
daiina» 3aJlaHue

4, 3D-npunrep. 3D-nevartp 84 24 60
B Blender

4.1. Hcropus pa3Butus u 4 4 -
cdepsl npuMeneHus 3D-

MIPUHTEPOB,
BBIITYCKAIOIINE KOMITAaHUH.
Tunel npuHTEPOB.
Texnonoruu 3D-nieyatun

4.2. Hacrpoiika u otnagka 3D- 6 2 4 Texymuit
MpUHTEpa KOHTPOJIb.

[IpakTrueckoe
3aJjaHne

4.3. [ToaroroBka nmporpaMMbl 8 2 6 Texymuit
Blender x 3D-nieuatu KOHTPOJTb.

[IpakTrueckoe
3aJjaHNe

44. OcHoBHast mpoBepka Non 8 2 6 Texymnii
Manifold Edge KOHTPOJTb.

[IpakTrueckoe
3aJjaHne

4.5. ITposepku Solid 8 2 6 Texymmii
Configuos Edges u Bad KOHTPOJIb.
Configuos Edges. [IpakTuueckoe
Intersections 3a7laHue
(Camomepeceuenue)

4.6. Degenerate (ILmoxue 8 2 6 Texymmii
rpanu u pebpa). Distorted KOHTPOJIb.
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(MckaxeHHBbIC TPaHH) [MpakTuueckoe
3aJlaHue

4.7, Thikness (Tomnmuna). 8 2 6 Texymuii
Edgesharp (Octpsie KOHTPOJIb.
pebpa) [IpakTrueckoe

3a/laHue

4.8. Overhang (Cgec). 8 2 6 Texyrmii
ABTOMaTHYECKOE KOHTpPOJIb.
WCIIPaBIICHUE [TpakTuueckoe

3aJlaHue

4.9, Nudopmanus o mogenu u 8 2 6 Texymuit
ee paszmep. [lonbie KOHTPOJIb.
MOJIeTH. DKCIOPT [IpakTuueckoe
moznenei. Vertex Color 3aJlaHHE
(LIBeTHas Moenb).

Texture Paint (Moxens ¢
TEKCTYPOU U C BHEIIHEHN
TEKCTYpOH)

4.10. Bake (3amekanue 8 2 6 Texymuii
TekcTyp). daktopsl, KOHTPOJIb.
BIUSIIOLIUE HA TOYHOCTD [IpakTuueckoe

3a/laHue

4.11. | TBopueckuil IpoOEeKT OT 10 2 8 Texymuii
naeu 10 3D-mreyaru KOHTPOJIb.

[IpakTnueckoe
3aJlaHue

5. Hrorosoe 3ansiTtue. 4 - 4 Urorosas
Konkypc TBOpUeckux aTTecTaiusl.
NPOEKTOB 3aiuTa MpoeKTOB
UTOrO 144 45 99

Conep:xanue y4e0HOro (TeMATHY€CKOI0) IJIAHA
3-ro roaa o0y4yeHust

Paznen 1. Beoanoe 3ansitue. MUHCTpyKTAXK

Teopus. 3HaKOMCTBO C IEJISIMH U 33J1a4aMU, TIOPSIKOM U TUIAHOM pabOThI Ha
yueOHbI TON oObenuHeHus. CobOeceoBaHHE C OOYYAONIUMUCS Ha TPEAMET
BBISBJIICHUSL JCTCH, MPHIICAMNX B OObCIMHCHUE BIICPBBIC, HO HMMCIOIIUX OIBIT
3aHIATHI MO JaHHOMY MPOQUIIO ¢ TEM, YTOOBI UMETh BO3MOXXHOCTh BBICTPAUBATh
WHUBUTYyAJIbHYIO TPACKTOPHIO PA3BUTHS KAXKIOTO 00YyJaroerocs.

NHcTpykTak MO TeXHUKE O€30MacHOCTH TpH paboTe ¢ MHCTPYMEHTaAMHU U
y4aCTUHU B TPEHUPOBKAX M COPEBHOBAHUSIX.
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Pa3nen 2. 3D-pyuka

Tema 2.1. Yempoiicmeo 3D-pyuku u mexnuka de3onacnocmu npu pabome
C Hell

Teopusa. 3D-pyuka. /IBa Buna: xonoansle u ropsune. [logroroka padoudero
mecta. Ilonkmrouenue (OT SJIEKTPUYECTBA, OT BCTPOCHHOIO aKKyMYJISITODPA).
Hcnonb3oBanue. Yepnuna. /[Ba Buna yepuun aiia 3D-pyuku: ASB u PLA.

Ilpakmuka. BprinonHeHue mnpakTudeckoro 3amaHus. OCBOEHHE YpPOBHS
cnoxkHoctn «D» — co3zmanue 3D-pydykod JBYXMEPHBIX IIOAEJIOK, HCIOJb3YS
rOTOBBIN TpadapeT Wiru cOOCTBEHHBIN PUCYHOK (KOHTYPHOE U300paKeHue).

Tema 2.2. Cozoanue 3D-mooeneii pasnoii cmeneHu cnox3cHocmu (no
oopasuy)

Teopusa. YpoBeHb clioxHOCTH «D+» — co3aaHne MOJIENIKU C UCTIOJIb30BAHUEM
Tpadapera, HO yxke ¢ deMeHTamu o0bema. CocTaBlieHHE 00OBEMHBIX (PUTYp 3a CUET
HaJOXKeHusa cioeB Iutacthka. CocraBieHHe OOBEMHBIX (DUTYp COEIUHEHUEM
HECKOJIbKHX TJIOCKUX JETaNeH.

VYposens cioxHOCTH «C» 1 «C+» — coznanue o0beMHbIX (HOpM B BUJIE 1Iapa
niu suanconsia. Co3gaHue dCKu3a.

YpoBens cioxHOCTH «B» 1 «B+» — co3aHne npencTaBuTeNIeld KUBOTHOTO
mupa. Co3JlaHne ICKU3a U KapKaca ¢ y4eToOM aHaTOMUM, (PU3UOJIOTUH, KaKUX-JTH00
OCOOEHHBIX YepT MOBEJEHUS 3BepbKa. BbIOOp 1BeTa 11 Mojaenu, AeTalu3alus,
TEXHUKa ITPUXOBKH, CO3/IaHUE ONOPHI (4, 3, 2 TOUKHU OMOPHI).

YpoBeHb «A» U «A+» — CO3IaHUE YEIOBEKA CO BCEMHM AaHATOMHUYECKUMU
nponopuusiMu. Co3naHne COOCTBEHHOIO 3CKU3a, OTPaXKaIoUIero Bce MPONOpPLUN U
pa3Mepsl B HaTypalbHyIO BelnuuHy. PaGoTa ¢ BepxHel 4acTbio M300paKeHUS.
PabGora ¢ HmwKHeW 4dacThio M300pakeHHs. Peanmusarus mojenku B 1Bere, Gopme
mTpuxa W geranuzanuu. Jluno uwenoseka. IloaroroBka AeTanM3HMpOBaHHOIO
noprtperta (Hoc, T1asa, por).

YpoBeHb «S» — CHOXHBIE TOJEIKHM C TOJYNPO3PAYHBIMU IIJIABHO
NepexoIsIUMu ApYyr B Jpyra 1BeTaMu. [lonydeHre HOBBIX IIBETOB, HEOOBIYHBIX
MEePEXO0/IOB COYETAHWEM KOHTPACTHBIX 11BETOB. [ImaBHBIN mepexoa — coueTaHue
IBETOB OJHOro OTTeHKa. [leranmuzanusa (y30pbl, PUCYHKH, TEKCTYpYy, MEJIKHE
npeaMeTbl u ykpamieHus). CrocoObl MTPUXOBKH (JJIMHA W HaIMpaBJICHUE POCTa
BOJIOC WJIU IIEPCTH, BUJT OPHAMEHTA, d(PPEKT KyApAIIeK, CKIAKA WA YT PHIIIKH,
KOJIbUY>KHBIC JIOCTIEXH, YEITYsI WJIH TJIaKast KOXkKa).

YpoBeHb «S+» — ypOBEHb, KOIJIa B CJIOKHBIE JECTAIM3UPOBAHHBIE MOICIIKA
J00ABJISIFOTCS DJIEMEHTBI DJIEKTPOHUKH.
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Ilpakmuka. BpinonHeHrne NPaKTHYECKOTO 3adaHus. BuiOop o0pasinoB u
co3ganue 3D-Mopernel pa3HOro ypOBHS CJIOKHOCTH.

Tema 2.3. Co30anue coOCmeeHHbIX MEOPUECKUX HPOEKMOE C NOMOULbIO
3D-pyuku

Teopusa. Bbi0op TeMbl U 11aH pabOThl COOCTBEHHOTO TBOPYECKOI'O IPOEKTA.

Ilpakmuka. BeinoiiHeHHE NpakTHYecKoro 3aganus. Co3nanue cOOCTBEHHBIX
TBOPYECKUX MPOEKTOB C NOMOIIBIO 3D-pydKH.

Pa3nen 3. 3D-ckanep
Tema 3.1. 3D-ckanep: ucmopusn nosenenus, nNpUHYUR padGomul

Teopusa. Uctopus coznanus. [Ipunnun padotel 3D-ckanepa. beckoHTakTHbBIE
3D-ckanepsl.

Tema 3.2. Memoowt u mexHo102uu MPEXMEPHO20 CKAHUPOBAHUS

Teopusa. KOHTaKTHbIII METOJ CKaHUPOBAHUS (KOHTAKTUPYET C OOBEKTOM).
beckoHTaKTHBIN MeTOT CKaHUPOBaHUs. Texnomornu 3D-ckaHnpoBaHysl. AKTUBHBIN
MPUHLAN W3JIydeHus. [laccuBHBIN NpUHIMN W3Iy4YeHHUs. Y CTPOMCTBO U IMPUHLMII
paboTel 3D-ckaHepa 1o cucTeMe OECKOHTAaKTHOTO MACCUBHOTO XPaHEHMUS.

Ilpakmuxka. 3naxomctBO ¢ yctporictBoM 3D Systems Sense Next Gen:
YCTPOMCTBO, KOHCTPYKIIHS, XapaKTEPUCTUKH, CUCTEMHbIE TPEeOOBaHUS, PEKUMbI
paboTHI.

Tema 3.3. Iloozomoexa k pabome u nacmpoiika 3D-ckanepa

Teopua. Dtanbl NOATOTOBKM K pabOTe: MOAKIIOYHUTHCS K KOMIIBIOTEPY;
co3nmaTh akkayHT Ha Cubify.com; axtuBupoBaTh ckaHep; cKauaTh M YCTaHOBHTH
nporpaMMHoe obecrniedeHre. BeiOpaTh 00beKT CkaHUpOBaHUs. Peorcumbl. Person u
Object. [lanenv uncmpymenmog ckanuposanus: Settings — HaCTpOWKa TEKYILETo

o0BekTa; Home — Bo3Bpat 00beKTa B UCXOTHOE TIOJIOKEHHE; Start — CKaHUPOBaHUE
oowekra; Over — ynanenne o0bekTa; Scan/Pause — nmpuocTtaHoBKa CKaHMPOBAHUS.
Hacmpoiiku cxkanuposanus: Orientation (OpueHTalMs) — MEPEKIIOUCHUE MEXKY

anbOOMHOM W  KHW)KHOW OpHUEHTAlMedl OTCKaHUPOBAHHOTO H300paKeHMs;
Resolution (Pa3peiienne) — ycTaHOBKa IUIOTHOCTH OTCKAHUPOBAHHBIX JIaHHBIX;
Object Size (Pazmep 00beKTa) — ycTaHOBKA pa3zMepa o0bemMa CKaHUpOBaHus;, Prompt
on Startup (YBeaoMIICHHE TIPH 3aITyCKE) — BKIIFOUEHUE/BBIKITFOUCHHE YKpaHa BeIOOpa
oowekta mpu 3amycke; Color (I[BeT) — mepexirodeHne 3axBaTa IBETa CKAHEPOM;
Frame Rate (Hacrora xaapoB) — nepexioueHne oTo0pakaeMoro Ha 3KpaHe yuciia
KaJpoB B cekyHay; Target Range (PaccrosiHue 0 00bekTa) — MepeKIIOueHHe
oToOpakeHus KpecTtuka Ha 3kpaHe; Range Indicator (Munukatop paccrosinus) —
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CIIMIIKOM OJU3KO/CIHUIIKOM Janeko o0bekT. NexXt — 3aBepiieHue CKaHUPOBAHUS
nepexo]i K 00paboTKe H300paKeHHUs.

Ilpakmuka. BeimonHeHne pakTryeckoro 3ananus. [loaroroska k pabote u
HacTpoiika, ycTaHOBKa nporpammHuoro odecrneuenus 3D Systems Sense Next Gen.
CkaHupoBaHHE 3a/1aHHBIX 00BEKTOB.

Tema 3.4. Obpadbomka ¢paiina nocine CKaHUPoOBaHUuA

Teopusa. uctpyMeHTsl penaktupoBaHusi. [lamenv xadpuposanus (Crop):

Undo — ymanenue mociemHero uaMeHeHus ¢aiima; Settings — moka3 HacTpoek
TEKyIero paboyero mporiecca; Home — Bo3BpaT K W3HAYAILHOMY BHY MOJICIIH;

Start — mHawano penaktupoBanus; OvVer — ygajgeHHe TEKyIIeH MOIEIH.
Unempymenmol  yoanenus/zanoanenusi  (Edit): Erase — wusbaBiaeHue OT
HEeXXeaTenbHbIX dieMeHToB Mmozenu; Solidify — mnpeoOpasoBanue mopaenu B

3aMKHYTYIO, TEpPMETHYHYIO M TOTOBYIO K NIeUaTH. /JononnumenbHble UHCmMpyMeHmol
(Enhance): Smooth — BeimpsiMIIeHEe HEPOBHBIX KpaeB Mojenu; Trim — yaaneHue

HeHykHOU oOnactu; Touch Up — yaydmieHue BHEIIHEro BHAA MOJENH.
HUncmpymenm nybauxayuu (Share): Save — coxpaHeHUE MOJICIIA Ha KOMIIbIOTEpPE B
dopmarax stl, ply wiu obj, npurogusix s nro6oro 3D-mpuntepa; Upload —
3arpy3ka cBoeil mojenu; Share — mogenutbes; Cloud Print — oGmaynas mevarts.

Hacmpoiiku pedaxmuposanus: Maximize Resolution (YBenuuuTh paspelieHue) —

YBEIMYCHUE pa3pelieHus MOACTU Tepen  penaktupoBanwem; Resolution
(Pa3pemienne) — mepekitoueHne oToOpakeHWsI mBera Ha Mmojenu. Boundaries
(I"'panu1ipl) — nepekIIOUeHNE BbIEICHUS TPAHULL Ha JUCILIEE.

Edges (Kpast) — nepexnroueHre oToOpakeHHUsS KpaeB BCEX TPEYTOJLHUKOB Ha
MOJEIIH.

Ilpakmuka. BeinonHeHue npakTuyeckoro 3aaanus. Pabora co ckanepom 3D
Systems Sense Next Gen. PenaktupoBanue ¢aiina, moAroToBKa K me4arH.

Tema 3.5. Teopueckuit npoekm «Cxkanuposanue o0veKkma no evloopy u
oopabomka ghaiinay

Teopusa. Bpibop Mopenu, TMOATOTOBKA IUIaHA peau3alldd TBOPUYECKOIO
MPOEKTA.

Ilpakmuxka. 3D-cxanupoBaHue oOBeKTa (MOATOTOBKA K CKaHUPOBAHUIO,
HACTPOWKH, BBIOOP MapaMeTpoB, KOHTPOJIb MPOIIecca).

Paznen 4. 3D-npunrtep. 3D-neuars B Blender

Tema 4.1. Hcmopus pazeumusn u cgepovt npumenenus 3D-npunmepos,
svinyckarouue komnanuu. Tunvt npunmepos. Texnonozuu 3D-newamu

Teopua. Ucropus pazsutusi 3D-texnonoruii. Koncrpykrop nepsoro 3D-
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npuntepa. [lpumenenue 3D-mpuHTEpOB B pa3nuyHBIX cdepax dYeroBEUECKOU
JeATEIIbHOCTH: MH)XKCHEPHOM JIeJIe, MPOMBIIUICHHOCTH, (DapMarieBTUKE, KyJIMHAPHH,
nu3aiiHe, meaunHe W T.a. TexHosnoruu 3D-mewatu. Tumbl 3D-mpuHTEpOB.
Marepuan s nedartu.

Tema 4.2. Hacmpoiutka u omnaoka 3D-npunmepa

Teopusa. 3arpy3ka u yCTaHOBKa MporpaMMHoOro odecnedenus. [logkmouenne
3D-nmpuHTEpa K MEpcoHANbHOMY KoMIMbioTepy. McmbiTanue Bcex (Qynkumii 3D-
npuHTepa. J[MarHocTuka 3JeKTpoiBUraTesiell. Y craHoBka paboueil HOBEpXHOCTH U3
AJIFOMHMHMSI, OOMOTKA €€ U30JICHTOM. Y CTaHOBKa BCeX pab0YMX 3JIEMEHTOB IPUHTEPA
[0 MHCTPYKLIMHU, HACTPOUTH, OTPETYJIMPOBATH TEMIIEPATYPY COIUIA U CTAaHUHBI.
3arpy3ka Marepuana.

Ilpakmuka. BpInoIHEHUE NPAKTUYECKOTO 3ananus. Hactpoiika m oTnanka
3D-mpuntepa Systems CubeX. [ToarotoBka ero k padore.

Tema 4.3. Iloozomoska npozpammet Blender k 3D-neuamu

Teopua. W3menenue s3bika wuHTEp(deiica Ha «pycckuity. Hacrtpoiika
macitaba u eaunui u3mepenus Blender. [Tapamerp Scale (Macmita0) u 3HadeHue
Screen. AkTuBanus Hy>KHbIX gorosiHeHui: Looptools u 3D Print Toolbox. 3arpy3ska
Stl ¢aiina.

Ilpakmuka. BoinoTHeHNE MPAKTUYSCKOTO 3a1aHus. HacTpoliku 1 akTUBAIUs
nononuenuit Blender.

Tema 4.4. Ocnosnan nposepxa Non Manifold Edge

Teopus. Tlposepka Ha «llenprocTh». Non Manifold Edge (ue 3akpsitas/ He
repmernynas) reomerpuss 3D oObekra. Non Manifold Edge — mokasbiBaet
KOJINYECTBO pedep, JSKAIINX Ha TPAHULIAX «JIBIPOKY.

Ilpakmuka. BpIIIOJTHEHUE NPAKTUYECKOTO 3adaHus. PenaktupoBaHue
00BEKTa, MPEICTABIISIONIET0 COO0I HE 3aMKHYThIM 00BEM, a CEPUI0 HE 3aMKHYTBIX
MOBEPXHOCTEN € HYJI€BOM TOMIMHON. CO3/TaHME MHOTOYTOJIbHUKA.

Tema 4.5. Ilposepxku Solid Configuos Edges u# Bad Configuos Edges.
Intersections Face (Camonepeceuenue)

Teopus. llpsmoii UMIIOPT NaHHBIX. THUIBI (haliJIOB, OTKPHIBAEMbIE HATIPSIMYIO
B Solid Configuos Edges. Bad Configuos Edges (Ilepeceuenusi) — roBopur o
KOJIMYECTBE pedep TeX TMOJUTOHOB, KOTOPHIE HMEIOT BBIBEPHYTHIE HOPMAIH.
Nmnopt ¢aitioB u3 cropoHHux CAD-cucteM ¢ NOMOIIBIO TPOMEKYTOUYHBIX
dopmartos. Intersections Face (Camonepeceuenue). CamornepeceueHus MOJIUrOHOB
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Ilpakmuka. BplnoIHEHWE MPAKTUYECKOrOo 3aaaHus. PemaktupoBanue
00BEKTa, COCTOSAIIEIO M3 MHOYKECTBA AJIEMEHTOB, C INEPECEKAIOIIUMUCI MEXKIY
co0Ool rpaHsIMH.

Tema 4.6. Degenerate (Ilnoxue epanu u peopa). Distorted (HMckasrcennvie
zpanu)

Teopusa. Ilpoepka Ha mpurogHocth 3D-momeneit K medyaTH, HUCIOIB3YS
byHKroHaasHOCTH Tporpammel Blender 3D. Degenerate — nmpoBepka mpurogHocTu
rpaneii u pedep. Distorted — mpoBepka rpaHeit Ha IpeIMeT UCKaKCHHUS.

Ilpakmuka. BpINOIHEHWE TPAKTAYECKOTO 3anaHud. [IpoBepka rpanerd u
pebep MojeNu Ha MpeAMET MPUroIHOCTH K 3D-niedatu, ycTpaHeHHe UCKaKSHU.

Tema 4.7. Thickness (Toawuna). Sharp Edges (Ocmpuote peopa)

Teopus. Moaudukatop Solidify — npuganue TOMIMIMHBI OTKPBITHIM TPAHSIM.
Thickness — 3agaét Tommmay crenkn. Moaudukarop Edge Split nemaet octpeivu
peopa (Flat Shading) B mpenenax 3araganHoro yriaa (Split Angle) nim noMmedeHHbIE
kak octpeie (Mark Sharp). C mnomompio gaHHOTO MoAudUKAaTOpa JIETKO
peryiaupoBaTh Kakue pedpa oObeKTa JODKHBI OBITh CrilakeHHbIMH (Smooth), a
kakue octpbiMu (Flat). OqHOBpeMEHHO MOXHO paboTaTh C OOOMMHU PEKUMAMMU:
Edge Angle u Sharp Edges.

Ilpakmuka.  BpinoiHeHHWe  NpakTU4YecKoro  3agaHus. Pabora ¢
Moaudukaropamu. CriaxuBanue pedep oobekTa. [Ipuaanre TOIMMHBI OTKPBITHIM
IpaHsM.

Tema 4.8. Overhang (Ceec). Aesmomamuueckoe ucnpasnenue

Teopus. Csec (Overhang). Beictpoe aBromarnueckoe ucmopasiacHue STL-
daiino nis 3D-nmeuatu. 3arpyska STL-daitna u ero npeaBapuTeIbHBIA aHATU3.
DkcnopT ucnpasieHHoro HoBoro STL-daiina.

Ilpakmuxka. BrimoliHeHHe NpakTHUecKoro 3amanus. 3arpyska STL-daiina,
NpeABapUTENbHBIN aHaJIU3, SKCIIOPT UCITPaBIeHHOr0 HOBOro STL-(aiina.

Tema 4.9. Hugpopmayus o mooenu u ee pazmep. Ilonvie mooenu. Ixcnopm
mooenen. Vertex Color (IJeemnasn mooens). Texture Paint (Mooens ¢ mexkcmypoii
U C 6HewHell meKCmypoit)

Teopua. 1ledyatb TOYHOM MOJENU. YCaaka U JUAMETP DKCTPY3UH PACIIIABA,
TUaMeTp IKCTpy3uu. 3amoyiHeHun jaetanu npu 3D-meuatn. Pazpemienne ¢aiina.
Pacmupennsiii cnucok (GopmMaToB, KOTOpbIE aBTOMATHYECKH JKCIIOPTUPYIOTCS B
STL: STP, STEP, OFF, OBJ, PLY u nenocpenctsenno STL. Kapra Vertex Color.
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DKcnopT Mozenel ¢ mpaBuiIbHbIMU rabaputamu B popmat STL, a Takxke B hopmar
VRML ¢ tekctypamu.

Ilpakmuka. BeinoHeHe TPaKTHICCKOTO 3a1aHus. [leyaTh TOUHOM MOJEITH.
3anonHeHuu Aetanu npu 3D-nevaTy.

Tema 4.10. Bake (3anexanue mexcmyp). @axmopol, erusiowue Ha
mounocmep

Teopusa. Bo3moxHoctn 3anekanus KapT (auddys3HbIX, HOpMale,
OTpaX€HUH, 3aTEMHEHUH U T.J1.) B TEKCTYPY C OAHOM MOJIENIN HA IPYTYIO, HCTIOJb3YS
nBuxkoK peHaepunra Cycles. To4YHOCTH MO3MIMOHMPOBAHMS, pa3pelIaroIIas
CHOCOOHOCTB, TEMIIEpATYpa COILIa, TEMIIEpATypa CToJIa, KaTuOpOBKa.

Ilpakmuxa. BpIONHEHUE TPAKTUYECKOTO 3aJaHus. 3aleKaHue KapT B
TEKCTYpY C OJTHOM MOJIENIA Ha APYTYI0, UCTIOJb3Ys ABUAKOK peHaepunra Cycles.

Tema 4.11. Teopueckuii npoexm om uoeu 00 3D-neuamu

Teopua. Bpibop TemMbl M TOATOTOBKAa IUIaHA PEATU3ALMH COOCTBEHHOIO
TBOPYECKOr0 MPOEKTA.

Ilpakmuxka. 3D-niedyath TBOPYECKOTO IMpoOeKkTa (MOATOTOBKAa K TIE€YaTH,
HACTPOWKH, BBIOOP MapaMeTpoB, KOHTPOJIb MIPoIlecca).

Pazngen 5. Utorosoe 3ansitue. KOHKypc TBOpYeCKHX NPOEKTOB

Ilpakmuxa. iTorosas arrecranus. 3aliuTa TBOPYECKUX MPOEKTOB.
®OPMbI KOHTPOJISA U OHNEHOYHBIE MATEPUAJIBI

Cnyxat mjisi omnpefeneHuss pe3yJbTaTUBHOCTH OCBoeHHs I[IporpamMmbl
oOyvaromumucs. Tekylmuid KOHTPOJb MPOBOAUTCA MO OKOHYAHUU HU3YUYCHUS
KaXJOW TEeMbl — BBHINIOJIHEHHE OOYyYaIOMMUMHUCS TPAKTUYECKUX 3aJaHUM.
[IpoMexxyTOUHBIN KOHTPOJb MPOXOAUT B CepeAuHe y4deOHOro roja B ¢opme
OTKPBITOTO 3aHATUS. UTOTOBBIN KOHTPOJIb (3aU4E€THOE 3aHITHE) MPOXOJUT B KOHIIE
ydueOHOro rojga — B (opMe 3alMThl MPOEKTOB, Ha KOTOPOH OOydaromuecs
MPECTABIIAIOT CBOU PA0OTHI U OOCYKIAIOT UX.

Dopmbl nposedenus ammecmauuu.:

®  BbIIIOJHCHHUC IMTPAKTHYCCKHUX SaﬂaHHﬁ;
® OTKpPBITOC 3aHATHEC,

® 3alguTa IIPOCKTOB.

OPI'AHU3ALIMOHHO-IEJAT'OI'MYECKHUE YCJIOBUA
PEAJIM3ALIMN TPOT'PAMMBI

Peasmszanms IIporpaMmbl CTpOMTCS HA NPUHLHINAX: «OT IPOCTOTO K
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CIIO)KHOMY» (YCIIO)KHEHHE HIAET «PaCIIUPSIONICHCS CHUPajbio»), TOCTYIMHOCTU
MaTepHasa, pa3BuBamomiero ooyueHus. Ha mepBbix 3aHATHSIX UCHOIB3YETCS METO
PENPOyKTUBHOTO OOYYEHHUSI — ATO BCE BUIBI OOBSICHUTEIHLHO-UILTIOCTPATUBHBIX
METOAOB (0OBSICHEHHE, NEMOHCTpAIMs HarJsAHbIX mocoOwii). Ha stom srtame
0Oy4aroIuecs: BRIMONHAIOT 33aHUs TOYHO MO 00pa3iy U OOBSCHEHUIO. 3aTeM, B
TE€UCHHE JAIbHEUIIEro 00yUeHus, MOCTENCHHO YCIOXKHASA TEXHUUYECKUI MaTepHall,
MOJKIIOYAIOTCS  METOAbl NPOAYKTHMBHOTO OOY4YeHHs, Takue, KaK METO]
pOOJIEMHOTO U3JI0KEHUS, YaCTUYHO-TIOUCKOBBIN METOJI, METOJ] IPOEKTOB. B xo1e
peanu3zaun [IporpaMmbl OCyIIECTBIISIETCS] BAPUATHBHBIHN MOIX0]] K paboTe.

TBopUecKkH aKTUBHBIM 00YYarOIMMCSI IPEIaratoTCs TONOJHUTENbHbIE WIN
allbTepHATUBHbIE 3a/JaHusA, C Oojee cnadbIMM OOYyYarOIIMMUCA TOPSAIOK
BBINIOJIHEHHS pa0O0ThI pa3padaThIBa€TCs BMECTE C ME€JarOrOM.

OCHOBHBIMM, XapakTEPHBIMM NIPU peanu3auuu AaHHOM I[Iporpammsl,
(dbopmamu MPOBEAEHUS 3aHATUN SBIIAIOTCS KOMOMHUPOBAHHBIE 3aHATHSI, COCTOSILINE
U3 TEOPETUYECKON U MPAKTUUECKOMN YacTeil, mpruuemM 0oJIblIee KOJIMYECTBO BPEMEHU
3aHUMAET NPAKTUYECKAsl YaCTh.

[Ipu npoBeneHUY 3aHATUN TPATUITUOHHO UCTIONB3YIOTCS TpU (POPMBI pabOTHI:

® OJeMOHCMpAayuowHas, Korga oOOydYaromIuecs CIylmawT OObsICHEHUs
nefarora ¥ HaOIIOAAI0T 32 IEMOHCTPAIIMOHHBIM SKPAaHOM WJIM SKpaHAMHU

KOMITHIOTEPOB Ha YUCHHYECKUX pab0UnX MECTax;

o @poumanvuasn, xorma oOydYarOIIMECs CUHXPOHHO palOoTalT MO
yIpaBJICHUEM MEe1arora;

® camocmosmenbHas, Kora o0y4aroniuecs: BEITOMHIIOT HHANBUIYyaIbHbIC

3aJIaHMsI B TCUCHUE YaCTH 3aHATHS W HECKOJIbKUX 3aHITHH.

MarepuajbHO-TeXHUYECKHE YCJI0BHs peaausauuu I[Iporpammbl

[IponykTUBHOCTh PabOTHI BO MHOTOM 3aBHUCHUT OT KadyecTBa MaTepUaIIbHO-
TEXHUYECKOTO OCHAIIEHUS TMpoIecca, MHPPACTPYKTYpPhl OpPraHU3allMd W HWHBIX
ycnoBuid. [Tpu peanmzanuu [Iporpammbl UCTIONB3YIOTCS METOIUYECKHE MOCOOUS,
JTAJTAKTUYECKUE MaTepHUabl, MATEPUAJIBI HA SJICKTPOHHBIX HOCUTEISX.

JI71d ycnenmHsoro npoBeieHrs 3aHATUHM U BBITIOJIHEHU [[porpaMMbl B OJTHOM
00BeEMe HEOOXOIUMBI:

UHppacmpykmypa opzaHuzauuu;

e yueOHbII KaOUHET;
mexHu4yecKue cpeocmea 00yuernus:

e HOyTOyKH — 16 mit. (omeparnuonnas cucrema Windows: 7, Vista, 8, 10 (32-
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outHas, 64-OuTtHas); mpolieccop ¢ TakToBoit yactoroit 2200 MHz u Gonee;
O3V ne menee 2 I'b; Bumeokapra ¢ BuaeonaMsIThio 00beMOM HEe MeHee 256
MGO;

e [IO — Blender 2.78 (ckaumBaercst O€CIUIATHO);

® MyJIbTUMEIMUHBIN NPOEKTOp — | mT.;

® UHTEpaKTUBHAA JOCKa — | IT.;

e 3D-pyuka — 16 mt.;

e pacxoaHble MaTepuaibl 1 3 D-pyuku;

e 3D-npuntep 3D Systems CubeX — 1 mT.;

® pacxojaHble MaTepuansl A 3D-npunHTepa;

e 3D ckanep 3D Systems Sense Next Gen — 1 mi.
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[Ipunoxenue 1

AJITOPUTM JAeHCTBHH M0 peaju3alui TBOPYECKOI0 IMPOEeKTa
«Kopeiinas yamka»

[lepexnrounThess Ha OporpadUyIecKuil pexkuM OTOOpaKEHUS W JOOaBUTH B
ciieHy Kousiblio. Ha Buae cmepeau mposkctpyaupoBath ero BBepx (E|Z|3|Enter),
II0CJIC PTOTO Pa3BECTH BepxHIOK yacTh (S|1.3|Enter). /lo6aBuTh pa3pe3 B HUKHEH
gactu yamku (Ctrl + R) u 3akpeITh OTBEpCTHE BHU3Y C MOMOIIBIO KiaBuiu F.
3areM MPOAKCTPYIUPOBATh HUKHIOI YacTh ¢ ToMoInbkio wHCTpyMeHnTta Inset (1).
JHo6asute mogudukarop Solidify, ycranoButs my1st Hero Tonmmuay 0.4 1 MPUMEHUTH
ero. 3arem nobaButh Moaudukarop Subdivision Surface c¢ ypoHem
noapasaencuuss 3 u meiauar Smooth. Tlocne 3Toro m06aBuTH 1Ba paspe3a B
ykazaHHbpiX Mectax (Ctrl + R). Bbigenute [aBe yKa3aHHbIC TpaHd M|
nposkcTpyaupoBath ux (E|1.6|Enter). 3atem BBIACTUTH 1BE OOKOBBIC TPAHH PYUKH
gamkd u BcraBuTh it HuX rpanu (1|0.35|Enter). He cHumas BwimeneHus
BOCIIOJIb30BaThCs HHCTpyMeHToM Bridge Edge Loops (W — Bridge Edge Loops).
He cHumas BwigeneHus, M100aBUTh K HEMY T€ JIB€ TpaHH, M3 KOTOPHIX ObLIa
OKCTPYAHpOBaHa pydka W cmectuTh Bce 1o ocu Y (G|Y|0.25|Enter). s
3aBEpUICHUS MOJICIMPOBAHUS PYUKU 100ABUTH €lIe OJIMH pa3pe3 B BEpXHEH yactu
vamku. [lepecuntars Hopmanu (Ctrl + N) u 3aBepuiuTh MOACTMPOBAHUE YAIIIKH.
Jlo6aBuTh B CIieHY IUTOCKOCTh, yBennuuth ee B 100 pa3 (S|100|Enter) wu
pacIoNIOKUTh B KadecTBe cTosia Juia dvamkd. [lo0aBUTh B CIeHYy Kamepy,
PAcCIIONIOKUTH €€ Tiepe] Jalkoi. M3menuTs st kamepsl napametp Focal Lens ¢
35mMm Ha 100mm. [lns cTonma co3maTh HOBBIM MaTepuan C HACTPOWKAMH TIO
yModaHuro. J[isi yamku co3naTh HOBBIM MaTepuan u 3ameHuTh mieiaep Diffuse
BSDF wna Principled BSDF. YcranoButh st Hero mapamerp Base Color B
3HaueHue: 586fe7. /lo6aBuTh B CIICHY JlaMIy M BBICTaBUTH JJIsi HEEC HACTPOMKH.
Beimonauts Bu3yanuzanuto. Ha Bkiagke pengepa yctaHoButh 200 comIuioB, a Ha
BKJIQJIKE CJIOCB PeHIEpa aKTHBMPOBATH Iymonoaasienue (Denoising). CoxpaHuTs.
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[Ipunoxenue 2

AJITOPUTM JAelCTBHIA N0 peaTu3alui TBOPYECKOro npoekra «bamoyk»

Cozoanue nucmra. ismennts tan penaepa Ha Cycles Render. Y namuts ky6 u
W3MEHUTh THUII Jamibl Ha conHie (Sun). Iepeitn Ha Bux ceepxy (Num Pad 7),
oproronansHbii Bua (Num Pad 5) u noOaButh (oHOBOE uU300paKeHHE.
YMeHbIHTh ero pasmep (Size 1) u modaButh miockoctsb. [loapasnenuts ee 3 paza
(W - Subdivide) u moBTrOoputh C ee moMoOmbI (opMy JHCTKAa. B pexunme
pEIaKTHPOBAHMS, BHJ CBEpPXY, OPTOTOHAJIBHBIM BHJI BBUICIUTH BCE BEPIIHHEI
IUTOCKOCTH | BBITOJIHUTE pa3BepTKy (U — Project from View (Bounds)). [Tepeiitu
B okHO UV/Image Editor, 3arpy3uts B Hero m3o0paxenue 0amOyKka, TOBTOPUTH
dbopMy JHMCTKa, HE TIpHUKacasCh K BEpIIMHAM W KpasM. B HIKHEH dacTu JTMCTKa,
TIOCJICIHAE JIBA peOpa 3aBECTH BHYTPH JUCTKA. [I[pUMEHUTH K MJIOCKOCTH IICHIEp
Smooth u moauduxarop Subdivision Surface B yposens 2. ®oHOBOE H300paKEHHE
OTKITIIOUHTH. [Ipr moMoIu mponoproHaIsHOTO peaakTupoBanus (Q) 3arHyTh Kpast
muctka (tun Sharp). BeitsHyTh ero HmkHIOW Yacth 1o ocu Y. Co3naTh Juis
IIJIOCKOCTY HOBBIM MATEPHUAII U IIEPEUTH B peAAKTOP HONOB. HacTponuts cneqyronmin
MaTepuan Ui JucTKa. [ mpuaaun naucTKy OONbIIEro peamu3Ma, HeOOXOAMMO
NpUMEHUTh K HemMy Moaudpukarop Displace. Jlns storo: mo0aBuTh B CIEHY
nycteinky (Shift + A — Empty) u otoaBuHYTH €€ B CTOPOHY OT JIucTKA. [I[puMeHUThH
MOAU(PUKATOP U B KauecTBE 00BbeKTa ehopMaIiuu yKazaTh MyCTHIIIKY.

Cozoanue ompocmka. JI00aBUTh B CIIEHY KOJBIIO, YMEHBIIUTH KOJIHYECTBO
BepmuH 0 18, ymenbmuth ero macmrad (S|0.1|Enter) u mosepuyTh Mo ocu Y Ha
90°. IIpu momortu skcTpyaupoBanus (E) co3mare u3 Hero 00BEKT HY)KHOH (HOPMBI
(Taxoke mpuMeHuTe meaep Smooth). BeinenuTs ykazanHoe pedpo U MOMETUTH €T0
(Ctrl + E — Mark Seam). B pexume peqakTHpOBAaHUS BBIACIUTH OTPOCTOK
MOJTHOCTBIO M BBIMOJIHUTH ero pa3BepTky (U — Unwrap). B okae UV/Image Editor
noBepHyTh pa3BepTky Ha 90° (R|90|Enter) u pacmosioxkuTh ee Mo IEHTPY JUCTKA.
Co3path Mg OTPOCTKA HOBBIM Marepual U MEPEUTH B pPeAakTop HOJOB. Temepb
HEOOXOIMMO PaCIOJIOKUTh HECKOJIBLKO JIMCTKOB Ha TAaHHOM oTpocTke. [lepen atum
BBIJICJIUTH JIUCTOK M B PEXKUME PESIAKTHPOBAHUS CMECTUTh €0 IICHTP TaK, YTOOBI OH
OBbUT BHH3Y JIUCTKA. DTO IMO3BOJIUT JIETKO YBEIIMYMBATH/YMEHBIIIATh pa3Mep KaxkI0ro
aucTka. BpiOpaTh JUCTOK, TpH TOMOIIM  TEPEMEIICHHS, BpalleHUs |
MacmTabupoBaHUs U3MEHUTH €ro (JOpMy M PACIIONIOKUTH Ha OTPOCTKE. Takum xe
CIIOCOOOM PACTIONOXKHUTH e1lle /-8 TMCTKOB Ha OTpocTKe. 1o 3aBepIIeHuo BEICTUTh
BCE JIUCTKH U 0TpocToK 1 HaxkmuTe (Ctrp + P — Object). Co3naTh KOmuio 0TpocTKa
(Shift + D) ¢ nucTkamMu ¥ U3MEHUTH (HOPMY U YTIIIBI PACIIONIOKECHUS JINCTKOB, YTOOBI
CO311aTh €IIe OJIUH OTPOCTOK.
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Co3zoanue cmebaa. Jl00aBUTh B CIEHY KOJBIO, YMEHBIIUTh KOJIUYECTBO
BepiuH 70 16, ymenpmuth ero macmrad (S|0.25|Enter) u mposkcTpyaupoBaTh
BBepX 1Mo ocu Z Ha 2 eaununsl (E|Z|2|Enter). [Ipu momomy 3KCTpyAHMpPOBAHUS U
nobasieHus gomoaHuTeNbHBIX Koutell (Ctrl + R) co3mars numuuap. [TomeTuts ogHy
rpanb (Ctrl + E — Mark Seam) u BeImoJiHUTS pa3BepTky mumuHApa (U — Unwrap).
[Tepeiitn B okHOo UV/Image Editor, 3arpy3uth B Hero TeKcTypy OamOyka
pacmojokuTh pa3BepTKy. Hactpouts matepuan nis ctebms. [I[puMeHuTs Kk cTebiito
mrerigep Smooth u momudukarop Subdivision Surface B yposens 3. Ilepeiitu Ha
BUJI CTIEPE/TU, PEKUM PEIAKTHPOBAHUS U U3MEHHUTH (OPMY ITMIIMHIPA: CY3UTh pedpa
B HIDKHEH €ro 4acTH, HEMHOT'O PacIIMpUTh B BEPXHEH W HEMHOTO MOBEPHYTh. B
OOBEKTHOM pEXUME CO3/1aTh AyOJHMKAaT OOBbEKTa U MOJHATH €ro mo ocu Z.
[ToBepHYTh MpPOAYOIMPOBAHHYIO YACTh MO OCH Z Ha MPOU3BOJBHBIN yroi. 3aTeM
co3aTh erie 3 KOMUU U KXY U3 HUX TOBEPHYTH MO OcH Z Ha CITyYaiHBINA TPaycC.
Bce wactu 0amOyka roToBbl, MOXKHO coOpaThb HX BMecTe. Pacmnonoxuth o00a
OTpPOCTKa Ha cTebJe.

Hacmporiika cyenvt u pendepune. Ha BKIIagke CIICHBI W3MEHHUTH CIUHUIIBI
U3MEepeHHs Ha MeTprueckne. Ha BKiIajke MUpa YCTaHOBUTH HEMHOTO 3€JICHOBATHIN
BeT. BeimenmuTh Kamepy, mepeiTH Ha BKJIQJKy KaMepbl M BBICTaBUTH IS HEE
HacTpoiku. [IpucTynuTs Kk puHaBEHOMY peHaepuHry (moctaTouno 300+ cemInion).
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[Ipunoxenue 3

AJITOPUTM JAeCTBUI M0 peau3alui TBOPYECKOT0 MPOEKTA
«I'aBaiickasi rutapa»

Coszoanue xopnyca. J1o6aBuTh B crieHy kouyibiio (32 Beprunbl). [lepeiitu B
pPeXKUM  pEJAKTUPOBAHUS U BBIACIUTH  JIBE€  BEPIIUMHBL.  BKIIOYUTH
npornopimonaisHoe peaaktupoBanue (O) ¢ pexxmmom craga Smooth. Ceectn
JaHHbIe BepinmuHbl B eHTp Kpyra (S|0.4|Enter). BrigenuTs BEepXHIOW BEPIIUHY H
nepemectuth ee 1o ocu Y (G|Y|-0.1|Enter), BeIACINTD HIKHIOIO U IICPEMECTUTH €€
(G|Y|0.1|Enter). 3ateM BbIICINTH BE KpaliHUE BEPIIMHBI B BEpXHEH YaCTH KOJIbIIA
U pa3BeCTH MX HEMHOTO B cTopoHsbI (S|1.1|Enter). OTKIIOYNTH MPOMOPIUOHATBHOES
penakTupoBaHue. BwigenuTh Bce BEPIIMHBI, MPOIKCTPYAUPOBATH WX B ILEHTP
(E[S|0.1|ENnter), moguste Hemuoro BBepx (G|Y|0.35|Enter). Co3aare rpans (F).
JHloGaButh nBa pazpesa (Ctrl + R) mist mpumanus xectkoctu Oymymieit dpopme
rutapbl. OIMH O4YeHb OJM3KO K Kpar, Apyroll HEMHOro Aanblie. Beiienuts Bce
BEPIIUHBI U TPOdKCTpyaupoBaTh ux (E|0.45|Enter). JlobaBuTs eiiie 18a paspesa st
xectkoct. [locie sToro yBenwmuuTh pasmep Bcero ooObekra (S|5.3|Enter).
Jlo6aButh Momudukatop Subdivision Surface B ypoBenb 2 u meitnuar Smooth,
4yTOOBI CTIAAUTh 00BbEKT. [[00aBUTH B CILIEHY KOJIBIIO U YBEJIMYUTH €r0 B pa3Mepe
(S|1.3|Enter). PacmonoxxuTk ero HaJl KOPIYCOM THTaphl U CABHHYTH 1O ocu Y Ha
1.84 emununpl. B 00beKTHOM peXMMe BBIACTUTH KPYT, 3aT€M KOPIYC THUTaphI,
NIEPEUTH B PEIKUM PEIAKTUPOBAHUS, BUJ CBEPXY, OPTOTOHATIBHBIN BU U HA TTAHETH
uHCTpYyMeHTOB HaxkaTh Knife Project. Kpyr BBICTYNHT B Ka4eCTBE HOXKA U BHIPEIKET
HEOOXOUMYI0 00JacTb. BblieneHHble BEpIIMHBI YJAIUTh W BEPHYTHCS B
0o0beKTHBIA pexuM. Co3nanaTh JAEKOPAaTHUBHYIO BCTaBKY M3 JAHHOTO KOJIbLA.
YBenmuuuth ero HemHoro B pasmepe (S|1.02|Enter). B pexxume penakTupoBaHUs
PO3KCTPYIUPOBATH BCE BEPIIUHEI, 3aTeM cBeauTe ux B 1ieHTp (S|0.8|Enter). CroBa
BBIJICJIUTH BCE BEPIIMHBI M TIPOIKCTPYIUPOBATH MX, YTOOBI puaath TonmmHy (E|-
0.1|Enter). Ilpuaark ®eCTKOCTh BHEUIHEW CTOPOHE KOJIbIlA, 10OaBUB 4 pa3pesa B
BepxHer ero wactu. Omyctuth Kojbio mo ocu Z (0.001), oObeauHHUTH €ro ¢
kopriycom rutapsl (Ctrl + J) u masBath monmyuusimiics oobekt body. CosnaTh
HOBBIH MaTepuall M MHOJKIIOYUTh K AU(dy3HOMY LIeiiaepy TEKCTypy JAepesa,
N00aBUTh UCTOYHUKHU CBETa B CIEHY. PacmonioxuTh 4 TOYEUHBIX JaMIIbl B CIIEHE,
BBICTaBUTh JUISI HUX HACTpPOWKHA. B pexume pemakTUpOBaHUS BBIICIUTH BECh
O00BEKT, IEPEUTH Ha BUJ CBEPXY U BHITIOJHUTH Pa3BEPTKY 00BEKTa. BbienuTs Tpu
pebpa B MecTe, I/ie B JaJbHEHIIIEM OyAeT KPeMUThCs TPUQ TUTAPhl K TIOMETUTH UX
kak moB (Ctrl + E — Mark Seam). BeiaenuTs BCio O0KOBYIO YaCTh U BBINOJIHUTD
ee paseeptky (U — Unwrap). B penakrope UV/Image pacrnonoxuts pa3BepTKy Ha
TEKCType, Mocjae nmoBopotra Ha 90° yBenmnuuTh pa3BepTKy mo ocu X B TpU pasa.
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Tenepb TEkCTypa JSKUT Ha KOPITyCe TUTAphl Kak He00X01MMO. OTKPBITh pEIaKTOp
HOJIOB U YCOBEPIICHCTBOBATh MPOCTON MaTepuan nepeBa. CaenaTh JEKOPAaTHBHYIO
BCTaBKY BOKPYT PO3ETKU TUTaphl. BeiienuTs rpanu kKonbla u noMetuTh ux (Mark
Seam), BemonHuTh, UX pasBeptky (U — Unwrap). B penakrope UV/Image
ymeHbHTh pa3Beptky (S|0.3|Enter). Co3aare konuio MaTepuaa qepeBa, Ha3BaTh
ee dark u HasHauwnTh BBIIENEHHBIM BeprmHaMm. JloOGaButhk HOJ Hue Saturation
Value u croemars nBer temuee. CHATH BBIAEIECHHE C BHEIIHETO KOJBIA, 3aTEM C
noMoniplo maxmatHoro BbiaeneHust (Select — Cheker Deselect) Bbienuth
ocTaBIIKecs JBa Kojblla rpaneii. Co3naTh komuio matepuana dark, massats ee light
Y Ha3HAYMTh BBIJCJIICHHBIM BepinnHaM. M3MeHnuTh 3HaYeHus Homa Hue Saturation
Value, 4ToObI caenaTh JaHHBIA MaTepual cBemiiee. [IepeKToUuThCA Ha PEKUM
BBIJICIICHUS peOep, BELICTHUTh yKa3aHHbIe peOpa u noBepHyTh ux Ha 7° (R|7|Enter).
Jo6aBuTh e1ie OJIHO PedpO >KECTKOCTH JIsi BHEIIHETO TEMHOTO KOJIbIla, YTOOBI
HEMHOTO YBEJIMYUTH €T0 IUPHUHY.

Co3zoanue xobwviiku. CKpbITh KOpyc TuTapsl u3 Buay (H). Jlo6aBuTh B crieny
Ky0 M YCTaHOBHUTH Ui Hero pasmephl. JlobGaButh momudurarop Subdivision
Surface B ypoBeHnb 2 u meiauar Smooth, uro0sl criaauts 00bekT. [lepeiiTi Ha
BUJ| CTIepeaH, T0OAaBUTH JBa BEPTHUKAIBHBIX pa3pesa, 3aTeM CBECTH HX B ILIEHTP
(S/X|0.4|Enter). JIo06aBuTh JiBa TOPHU3OHTAIBHBIX pa3pe3a M 3aTEM CBECTH UX B
neHTp (S|Z|0.6|Enter). BeinenuTs neHTpaibHbIC IPaHU U yAAIUTH UX. OOBbEMHHUTD
JIBa JAHHBIX OTBEPCTHS ¢ IMOMOIILI0 nHCTpyMeHTa Bridge Edge Loops. BeiienuTs
rpanu orBepctuii U Haxkatb (W — Bridge Edge Loops). Ha oOpatHoii cTopoHe
KyOa BBIZCIUTH 6 pedep u noAHsTh X BBepX (G|Z|0.07|Enter). Jlo6aBuTh 1o pedpy
KECTKOCTU I Kaxkaoro oteepctus. llpoayOnmpoBarh KyO B pexuMme
penaktupoBanus 3 pasa (Shift + D|X|0.46|Enter). IlepekimounuThcss B PEKUM
Wireframe, BoI1eTUTh BCE MECTA CTHIKOB OOBEKTOB M YIAJIUTh TyOIMKAThI BEPIIUH
(Remove Doubles). Henyxnble rpaHu, 0Opa3oBaBIIHECS B MECTaX CTHIKOB,
HEe00X0oauMO yaanuTh. llociie 3TOro BBIIEAUTH Kpas OOBEKTa M YBEIUYUTH €r0
mmnay Ha 0.1 ¢ kaxnoit ctoponsl (G|X|0.1|Enter, G|X|-0.1|Enter). lo6aButh ouH
pa3pe3 B HIKHEW 4acTH KOOBUIKH, 3aT€M BBIICITUTH BCE HIDKHUE TPaHU ¢ 0OpaTHOU
CTOpOHBI W mpo3kcTpyaupoBath ux 4 pasa: (E|0.12|Enter), (E|0.23|Enter),
(E|0.11|Enter), (E|0.12|Enter). BsigenuTh JaBe  JAMHAW ~ TpaHeW U
IIPOIKCTPYAUPOBATH UX BBEPX. BBIIEIUTH OOKOBBIC TPAHU U MPOIKCTPYAUPOBATH MIX
B cropony (E|0.5|Enter). Touno Ttakke u ¢ oOparHoi cTopoHbl. Co31aTh
HEOOJIBIIION HAKJIOH B IEHTPAJIBHOW YaCTH KOOBLIKH, YTOOBI CTPYHBI MOTJIH
pacroJyiaratbCsi Ha HEW He MOJ CTOJIb OoyblIMM yriioM. [locie 3Toro m00aBiATh
pebpa KECTKOCTH 10 TeX Mop, Moka (opma KOOBUIKKM HE OYIET YIOBIETBOPSATS.
[lepeiiTh Ha BHJI CHEpeaH, TOTHOCTHIO BBIICIUTH KOOBLIKY, TPHIKIBI HaXKaTh
(NumPad 8), utoObl moaHATH KaMepy Ha 45° (Ipu 3HAYEHHWH 110 YMOJYAHHIO) U
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BBITIOJIHUTH pa3BepTKy. llepeiit B pemakrop UV/Image, moBepHyTh CO31aHHYIO
pa3BepTky Ha 90°. Co3aath a1 KOOBLUIKK KomUio MaTepuana dark u Ha3Bath ero
bridge. Jlo6asuts Hox Bright Contrast. M3MeHuTs ero mapamMeTpbl, a TakKxkKe
napameTpsbl HO10B Hue Saturation Value u Glossy. ¥YcTtaHoBUTh IEeHTp 00BEKTa B
ero reoMeTpuYeCcKoM meHTpe. BepHyTh ckpbIThIil Kopmyc (Alt + H). Pacnonoxuts
KOOBUIKY B HY?)KHOM MECTE Ha KOPITyCE TUTapHhI.

Coz0anue ceona. B maHHOW 4acTH OCTajJOCh JOOABUTH IOCICAHUM DIICMEHT,
TakK Ha3pIBaeMoe ceio. Jl06aBUTh B clieHy KyO M MU3BMEHHUTH €ro pa3Mepsl. JJ00aBUThH
monudukarop Subdivision Surface B ypoerr 2 u meiauar Smooth yToObl
CIJIaIUTh 00BEKT. J{06aBUTHL Tpu pedpa, YTOOBI MPUIATH )KECTKOCTh 0OBEKTY CHU3Y
U 1o O0okaM. PacnosoxuTh 00BEKT, CO3/1aTh JIJIS HEr0 KOMHUI0 MaTepuania Wood u
Ha3BaTh ee saddle. Ympoctuts ObIBIIMIT MaTepuan aepeBa. B 00beKTHOM pekume
BBIIETIUTH CEAJI0, KOOBUIKY, KOPIYC TUTAaphl U OOBEIUHUTH UX B OJUH OOBEKT.
HoBblif 00BEKT MmoTydaeT uMsi aKTUBHOTO 00BEKTa, TOITOMY KOPITYC BBIAETSETCS B
MOCIICAHIOI0 OYEPEb.

Coszoanuu epugha. CKpbITh KOPITyC TUTAPHI, 4TOOBI OH He Memai (H). [{o6aButh
B CIICHY IUTOCKOCTh ¥ MOBepHYTh ee¢ mo ocu X Ha 90° (R|X|90|Enter). Jo6aBuTh
momudukatop Subdivision Surface B ypoBeHb 3 W NPUMEHUTH €ro, I00ABHTH
mreriauar SMooth. Iepefiti Ha Bua ciepenu (Num Pad 1), ymeHbIHTE MaciTad
wiockocT 1o ocu Z (S|Z|0.6|Enter). BeiieauTs BEpXHIOW MOJIOBHHY BEPIIHH U
yaauTh uX. C TOMOIIBIO SKCTPYAUPOBAHUS U MACIITAOUPOBAHUS CO3AaTh 0a30BYIO
dopmy rpuda. Beinenuts Bce BepIIMHBI U podKcTpyauposath ux: (E|7.5|Enter),
(S|X|0.8|Enter), (E|1|Enter), (S|X|1.35|Enter), (E|4|Enter). IlepekirounThes Ha
PEKUM BBIJICIICHUS TPaHEeH, BBIICIMTh TPU TPaHH HA MIPABOM YacTH rOJOBKH rpuda
u caenath ux mwiockumu (S|X|0|Enter). 3arem Taxke ¢ 00paTHO# cTopoHbl. Tenepsb
TaKUM e CIIOCOOOM CIeNiaTh TUIOCKOW HWKHIOK YacTh rosoBku (S|Z|0|Enter) u
HemHOoTO0 onycTHTh ee (G|Z|-0.04|Enter). Beinenuts 3a1HIOK0 YacTh TOJIOBKH TpHda
u m3MeHHTh MacmTad mo ocu X (S|X|1.25|Enter). JloGaButh MoaudukaTrop
Subdivision Surface B yposens 2. Jlob6aButh paspes (Ctrl + R) mexay romoskoii
rpuda u camum rpudoM u ymeHbIuTh ero mo ocu X (S|X|0.9|Enter). Jlo6aButh
eIle JBa pas3pes3a, YTOOBI MPHUAATH OCTPOTHI yIJIaM B HIDKHEH M BEpXHEH dYacTh
ronoBku Tpuda. HasHauuth rpudy matepuas WOOM M BBINOJHUTH IS HETO
pazBeptky U — Smart UV Project. Boinenuts Bce rpaHu, Ha KOTOPBIX JOJKHA
pacroJiaratbCsi Hakjaaka rpuda u MpodKCTPYIUPOBATh UX IBAXIbI. [lepBbiii pa3
OCTaBUTh WX B HM3HAYAJILHOM MECTE, a BTOPOM pa3 MOAHATH HEMHOTO BBEpX
(E|0.15|Enter). Beimenuts 8  mepenHux — rpaHed  Hakianku — rpuda,
npoakcTpyaupoBath ux (E|0.5|Enter). [TosHOCTIO BBIIEIUTD HAKIAIKY, 100aBUThH
BTOPO CJIOT MaTepHaia, BeloepaTh MaTeprai bridge u Ha3HaYUTh €ro BbIACICHHBIM
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BepimHaM. M3meHuTh (OpMy HAKIagKH W TOJIOBKH Tpuda ¢ MOMOIIBIO
MIPOTOPITMOHATILHOTO PEeIaKTHpOBaHUs. JIJIT 3TOro mooYepeaHO BBIICIUTH BCE
IIEHTpaJbHbIe pedpa Ha KaXJOW U3 CTOPOH M CMeCTUTh uX mo ocu Y Ha 0.35
(G|Y|0.35|Enter) u 3aTem ¢ ooparnoii (G|Y|-0.35|Enter). /lobaButh aBa paspesa B
TOI yacTH rpuda, KoTopas B MOCIEACTBAN OYIET MPUCOCIMHEHA K KOPITYyCY TUTapHI.
He otkimoyas NpONOPIMOHAIEHOTO —PEAAKTHPOBAHUS, BBUICTUTH HIDKHIOKO
BepIIMHy B Havaie rpuda u omyctuth ee BHU3 (G|Z|-2|Enter). Otkiarountsb
POTNOPIIMOHANIFHOE pefakTupoBanue. C momoIsio HHCTpyMeHTa Bisect orpesats
HIDKHIOIO 4acTh Tpuda. BeiieauTs Bce BepIIMHbI U BBIOpAaTh HHCTPYMEHT Bisect Ha
naHenu WHCTpyMeHTOB. Ilocne cosmaHust paspe3a yJaIuTh HUKHHE BEPIITUHBI.
Jlo6aBUTh HECKOJBKO pedep aisi mpuaaHusi Ooyiee >KeCTKOW (OpMBbI HaKIAJIKe.
[ToBepHyTh U omyctuth rojioBky rpucda (R|X|12|Enter), (G|Z|-0.5|Enter). [daTs
Ha3BaHue rpudy — neck.

Coszoanue noposcka epugha. JIo6aBUTh B ClIeHY KyO U yCTaHOBHUTH JJISI HETO
pa3mMepsbl. PacniosioxkuTh Nopoxek B BepxHei yuactu rpuda. [o6aButs Moaudukarop
Subdivision Surface B yposens 2 u meriauar Smooth. Co3nats 4 pa3pesa: cHavaia
CIBUHYTH pa3pe3 A0 yIopa BIIEBO, 3aT€M CIBUHYTh €r0 BIPABO HA YyKa3aHHBIC
BEJIMYNHBI: (G|X|1.26|Enter), (G|X|0.89|Enter), (G|X|0.52|Enter),
(G|X|0.15|Enter). [JobaButh emie 4 paspe3a BO3JC KaXJIOTO YK€ CO3IaHHOTO,
ciBuTas uX BJeBO, a 3aTeM Brpaso Ha 0.04 (G|X|0.04|Enter). Beigenuts 5 BepxHUX
rpaHeii u mpodkcTpynuposath ux Beepx (E|0.035|Enter). Beynenuts 5 pedep Toibko
YTO MPO3KCTPYAUPOBAHHBIX I'paHEH (PACMOJIOKEHHBIX OJNMKE K TOJIOBKE rpuda),
HEMHOTO OITyCTHTh WX W J00aBUTH pedpa >KeCTKOCTH. Ha3zHauuTh MOPOKKY
matepuan saddle, o6benuuuTh ero ¢ rpudom (Ctrl + J).

Coszoanue 1aoog o epuga. Cxkpoith rpud (H) 1 106aBUTH B CIIEHY MIIOCKOCTb.
VY nanuTh 1Be BEPXHHE BEPIIMHBI U MOIPA3ACTUTh IBAX/IbI ocTaBmIuecs ase (W —
Subdivide). Pa3Bectn BHyTpeHHHE BEpIIHMHBI MO KpasM JIMHHH. B OOBEKTHOM
pexxume 100aBUTh MoupukaTop Array ¢ yka3aHHbIMA 3HAYEHUSIMU U IPUMEHUTD
ero. BeigenuTs BepXHUi J1a] U BKIIOYNATH IPOMOPHHOHAILHOE PEJAKTHPOBAHKE CO
cmagom Sharp. Haxas (G|Y), yBenuunBath pa3Mep KoJbIla MPOMOPIHOHATEHOTO
peIaKTUPOBAHMS JI0 TEX MOP, TIOKA OHO HE 3aXBATHT IMOCIICAHNMN Ja 1. 3aTeM MOTHATh
BBIJICICHHBI O NPOTUBOIIOJOXHOMW 4YacTu  KoJjbha. M3MeHuTh cnajg
NPOMNOPIMOHAILHOTO peaakTupoBanus Ha Linear. Haxas (S|X), yBennmuuBath
pasmep KoJbla IPOIMOPIHOHATLHOIO PEAaKTUPOBAHUS 1O TEX IOpP, IOKa OHO HE
3axBaTUT mnocieauuid jgan. 3arem BBectu 0.8 m waxkare Enter. Otximrountsh
OPONOPIHOHAIBLHOE  PEIAaKTUPOBAaHHWE.  BBIAEINTH  BCE  BEPIIMHBI |
npoakctpyaupoBath ux (E|Y|0.1|Enter). CHoBa BbIIEIMTH BCE BEPIIMHBI |
npoakctpyaupoBath ux (E|0.1|Enter). Csectu HOBBIE BepIIMHBI MO OCH X
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(S|X|0.9|Enter). B oObekTHOM peXMMe 3a1aTh JUIMHY W IIUPUHY JiaJaM B
COOTBETCTBHH ¢ aiauHou rpuda. Jobasuts Moaudukatop Subdivision Surface B
ypoBeHb 2 u mmendauHr Smooth. Co3mare i namoB HOBBIM Matepuan frets.
Bxmrounts BuguMocTh rpuda, nmoBepHyTh ero Ha 180° mo ocu Z. Pacmonoxurs
Jaapl Ha Tpud)e TUTAphl, HEMHOTO YBEIMYHUTHh MX IMHpuHYy. OOBEIUHUTH Jaabl C
memeM Tpuda (Ctrl + J). 1o6aBUTh B CIIEHY KOJBIIO U CO3lIaTh TPaHb, YTOOBI
3armoytHATh oTBepcthe (F). Hasmauuts s Hero matepuan light. Ymenwsmmth
xoubiio (S|0.06|Enter). PacmonoxuTs ero Ha 5-oM Jiaay, 3aTeM eIle B¢ KOIUU Ha
7-om u 10-om. OnycTuTh BCe TPU KOJbIA TaK, YTOOBl OHU OBUIM JIMIIIb HEMHOTO
BbIIIIE HAKIa KU rpuda. [TepexnrounThes ¢ pexnma Solid Ha Material. O0benuHUTS
kouiblia ¢ rpudom rutapel (Ctrl + J). BKIoYnTh BUIMMOCTH KOPITyca TUTAphl
pacnoyiokuth rpud. Bbeigenuts Bce peOpa B MecTe OTBepcTUsi Ha Tpude,
MPOIKCTPYAUPOBATH UX HEMHOTO BHU3 JUISl TPUAAHUS )KECTKOCTH JAaHHOW YacTH U
OITyCTHTbh JAHHYIO YacTh BHHU3. 3aKPhITh OTBEPCTHE C MOMOINBI0 Kiapumu (F).

Cozoanuu xoaxoe. CKpeiTh U3 okHa 3D-Buma kopmyc rutapsl u rpud (H).
J106aBUThH B ClieHY KOJIbIO ¢ 28 BepiirHaMu. YMeHbIUTh Koblo (S|0.18|Enter).
Jlo6aButh Mmoaupurarop Subdivision Surface B yposenr 2. B pexume
PEIAaKTUPOBAHUS TEPCKIIOUUTHCS Ha PEXHM BbieiacHHus pebep. TloaHOCTBIO
BBIJICIUTH 00BEKT U MpodKcTpynupoBath ero (E|Z|0.16|Enter). [lepexmountbes Ha
PEKUM BBIIEICHUS TpaHei. BeIAenuTs BCe TpaHM, CHATH BBIACICHHE Yepe3 OIHY
rpanb ¢ nomorbio nHcTpymMeHTta Cheker Deselect. UsMeHHTD LIEHTp BpallicHHs Ha
Individual Origins. TlposkctpyaupoBats BbiaeneHHbie Tpanu (E|0.04|Enter),
(S|0.7|Enter). BepHyTh LIEHTp BpalllcHUs B 3HAYCHHE MO YMOJYAHHUIO. BBIIETUThH
BEpPXHEE KOJIBIO pedep, MPOIKCTPYAUPOBaTh HMX W OCTaBUTh B HCXOJHOM
nonoxennd. Beigenuts (S|0.75|Enter), (GJ|Z|0.01|Enter), (E|Z|-0.04|Enter),
NPO3KCTPYIUPOBATh UX M OCTABUTH B UCXOHOM MoJyioxkeHun. 3ateM (S|0.7|Enter).
BbIennTh HIKHEE KOJIBIO pebep, MPOIKCTPYAUPOBATh HX U OCTABHTH B HCXOIHOM
nonoxenuu. 3ateMm (S|0.75|Enter), (E|Z|-0.05|Enter). [Tepekmtountbess Ha pexUM
BBIJICIICHUS TPaHEeH U BBIICTUTH BHENIHee Koubio rpaneid. Coznath ¢acky (Ctrl +
(B|0.01|Enter)). Jo6aBuTts mreiiauar Smooth. Jlo6aButs B ciieHy cdepy, MOAHIThH
ee Haj mecrepenkoit u moBepHyTh (R|Y|90|Enter). ITepeiitu B pesxum Wireframe,
BbIJIe/IeHHe BepiinH U Ha By crepean (NumPadl). Beiaenuts HUXKHIO TOJIOBHHY
chepsr u cmaciurabupoBath ee (S|Z|0|Enter). IToaHATh BbIAEICHHBIC BEPIIUHBI
npuMepHo A0 1eHTpa cdepbl. I[lonHOCTRIO BBIIETUTH cPepy U BBECTH
(S|Z|0.5|Enter). I1epeiitu Ha BuA cBEpXy, pexxum oTobpaxeHus Solid, Beiaenenue
rpaHei, BBIICINTE JBE MEPIECHANKYISIPHbIE JIMHAU TPaHeld B IICHTPE OObEKTa M
noapazaenute ux oauH pa3z (W — Subdivide). CHoBa BbIICIUTH JIBE
NEePIEHANKYJIIPHbIC JTUHUKA TPaHeld B LEHTPE 00bEKTa W MPOIKCTPYAUPOBATH HX
BBEpX. 3aTeM BBIBEpHYTH BbIIeacHHbBIC rpanu (S|Z|-1.5|Enter) u omycTuTh X BHU3.
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Hob6asute Mmonudpukarop Subdivision Surface B ypoBens 2 u meitnuar Smooth.
Ynmenpiuth chepy (S|0.13|Enter) u pacnonoxuTh ee Haja InectepeHkoi. Ilocie
3TOTO CIBHHYTh 00a OOBEKTa B CTOPOHY, YTOOBI OHM HE MeEIIaJd CO3/1aBaTh
nocneayronme o0beKThl. JJ00aBUTh B CIIEHY IUIOCKOCTh M YCTAaHOBHTH JJIA HEE
pa3mepsl. Beienute mpaBoe pedpo TUIOCKOCTH M CMECTHTh €r0 B IIHTP OCH
KoopAuHAT. Beytenuts jeBoe pebpo 1utockoct u BBectH (S|Y]0.4|Enter).
JoGaBuTh W TpuUMEHUTh Monaupukarop Screw. Jlo6aBuTe Moaudukatop
Subdivision Surface B yposens 2 u meiauar Smooth. Jlod6asuts aBa pazpesa (Ctrl
+ R). [logoaBUHYTH MIECTEPEHKY K CIHPATH, HEMHOTO TIOBEPHYTh, YTOOBI 3yOIIbI
3axXBaTBIBAIIM €€, a CaMy CIIHPaJIb OITyCTUTh BHU3, YTOOBI OHA HAXOAUJIACH IO IICHTPY
niecTepeHkd. Jlo0aBUTh B CIEHY IIWIMHAP M OTPETYJIMpPOBaTH €ro pa3mep
(5|0.05|Enter). Ilosepuyts ero Ha 90° (R|X|90|Enter). 3arem (S|Y|7|Enter). B
peKUME pelakTUpoBaHus a00aBUTH 12 paspe3oB. [lepekiouUThCS Ha PEKUM
BBIJICTICHUST TpaHed. BpyienuTh ykasaHHBIE TpaHU, MPOIKCTPYIUPOBATH, 3aTEM
MacmTabupoBaTh UX UCKITIOYHB 1TpHu 3ToM ocu Y (S|Shift + Y|2.4|Enter). Beigenuts
IICHTPAJIbHYIO TPaHb B HIDKHEH YacTu numHApa u otoasunyTh ee (G|Y|-0.3|Enter).
Jlo6aButh Momudukatop Subdivision Surface B ypoBenb 2 u meitnuar Smooth.
JloGaBuTh pebpa JKECTKOCTH, YTOOBI TOIYYUTHh MKECTKYH (opmy. BbrienuTs
HUAJMHIP U TUIOCKOCTh U OOBEAMHUTH MX B OJUH OOBEKT. JI00aBUTH B CIIEHY
IUIOCKOCTh W PACIOJNOXKUTh €€ TMOoJ IecTepeHkod. M3MeHuTs ee wmacmrad
(S|0.5|Enter). Tlepeiith Ha BUA CBEPXy U CABHHYTHh IUIOCKOCTh BJICBO.
[lepexounThCS Ha PEXHUM BBIJICICHUS peOep W CABUHYTh BEpXHEE M HIDKHEE
pebpo. Ipunate Tommuny twiockoctu (E|-0.05|Enter). {o6aButh 4 paspesa s
IJIOCKOCTH. BhIAEIUTD 1BE I'PaHu B BEPXHEN U HUKHEN YaCTHU U POIKCTPYAUPOBATH
UX BBEPX, JI0 TEX IO, TOKA OHU HE YIPYTCs B IIUHAP. J100aBUTH e1lie OMH pa3pes
C MpaBOM CTOPOHBI HWJIMHAPA, BBIICIIUTD JBE TPAHU B BEPXHEW M HWIKHEN YaCTH U
IIPO3KCTPYIUPOBATH UX BBEPX, IIOKA OHU HE 3aKPOIOT COOOM IMIIMHJIP, a 3aTeM EIIIe
pa3 (E|-0.12|Enter). IIposkcTpynupoBaTh JBE TpaHU B CTOPOHY U OITyCTUThH
BBIJICJICHHbIE JBa peOpa HeMHOro BHU3. Jl00aBUTH TOPU3OHTAIBHBIN pas3pes,
BBIJICIUTHE OOKOBOE PeOpPO C JIEBOM CTOPOHBI M CMeCTHTh ero B cropony (G|X|-
0.15|Enter), Ttakxke ¢ ob6parnoir croponsl (G|X|0.15|Enter). [loGaBuTth
moudukaTop Subdivision Surface B yposens 2 u meaguar Smooth. CoxpaHuTh
dopmy o0bekTa ¢ momomipio uHCTpymMeHTa Bevel (Ctrl + B|0.01|Enter).
[Tepecunrats HOpMayu (Ctrl + N). IlpomxyOnaupoBaTh BUHT M YMEHBIIHTH €TO0
(S|0.5|Enter). Pacnonioxuth €ro B JIEBOM YacTH IJIACTUHBI M 3aTEM €0 KOIIHIO C
npaBoil ctopoHbl. Bee Tpu 1rypyna noBepHYTh Ha TPOU3BOJIBHBIN YroJ1, YTOObI OHU
HE BBITJIAACIA HISHTUYHO. Jl00aBUTh KyO0 W YCTaHOBHTH JJII HETO pPa3MEpHI.
Jlo6aButh Momudukatop Subdivision Surface B ypoBens 2 u meitnuar Smooth.
[Toapaznenuts ky0 oauu pa3 (W — Subdivide). Beimenuts Bce 60KOBBIC TpaHu U
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u3MeHnTh MacmTab: (S|Z]0.5|Enter), (S|Y|0.7|Enter). [TostHOCTBIO BBIIEITHTH KyO B
peKHME pPENaKTUPOBAHWs, €IIe pa3 €ro MOAPa3NeiINTh W CrIaJUTh BEPIIHHEI
(Smooth Vertex). ITocne pacmoiiokuTh €ro B Hy»KHOM MecTe. HasHauuTh KyOy
matepuan Saddle, 3areM co3gaTh ero Konuio U Ha3BaTh ero KNob. M3MeHHTh HBET
merinepa Diffuse na EVTE7E7. Co3nare HOBBIM MaTepuan metal u Ha3HAYHUTEH €ro
BCEM METAJUIMYECKUM OOBbeKTaM. J[JIsl IecTepeHKH co3/1aTh HOBBIM Marepuan gear
u3 Konnu marepuana metal. /s BuHTa CO31aTh HOBBIM MaTepuai SCreW 13 KOIUH
Marepuana gear. O0beIMHUTH BCE CO3/aHHBbIE HA JAHHBIA MOMEHT YacTH B OJIUH
o0BekT. HaszBath ero tuner u cmectuth B cTOpoHy. Jl00aBUTH B CIICHY WIMHIP U
ymenbuth ero (S|0.12|Enter). 3arem pactsayte mo ocu Z (S|Z|3.7|Enter).
J106aBUTh pa3pe3 ¥ MOTHATH €ro0 MAKCUMaJIbHO BBEpX. 3aTeM omycTuTh BHU3 (G|Z|-
0.2|Enter). 3aTtem no06aBUTHh B BEPXHEH 4YacTu eie Tpu paspesa. Ilepeiiti Ha BUA
cuepeq W yaamuTh 8 TpaHeil, 4ToObl 00pa30BalOCh CKBO3HOE OTBEPCTHE.
[epexTrounThCS Ha PEXKUM BBIIIEICHUS peOep U BBIACITUTH BCe pedpa B TOJIBKO YTO
CO3JaHHOM OTBEPCTUHU. 3aTeéM HEMHOro OKpyriuth oteepctue (Mesh —
Transform — To Sphere — 1 — Enter). Toxe npojenaTs u ¢ 00paTHOM CTOPOHBHI.
3aroJIHUTh CO3/IaHHOE HaMU OTBEPCTHE C MOMOINBI0 MHCTpyMeHTa Bridge Edge
Loops. OrtperynmupoBarh moyiokeHue co3manHbix rpaneit:  (S|X|1.8|Enter),
(5|Z]|0.57|Enter), (S|Y|0.95|Enter). JlIo6aButh MoaudukaTop Subdivision Surface
B YpOBeHb 2 W ImedamHr Smooth. J[o0aBuTh mo paspe3y ¢ KakKIOW CTOPOHBI
OTBEPCTHUS JJIsl IPUIAHHS UM KECTOKOCTH U OJIUH pa3pe3 B BepxXHel yacTr. YToObI
N30CKaTh BOJHHCTOW IMOBEPXHOCTH B BEPXHEH 4YaCTH, BBIICIHTH BCE BEPXHUEC
pebpa, MPOIKCTPYAUPOBATH X i OCTABUTH B TEKYIIIEM TOJIOKEHUH. 3aTeéM HEMHOTO
CBECTH MX B IEHTp. JJ0OaBUTh OHO peOpo KECTKOCTH B HMYKHEH YaCTH IMIIMHAPA.
JloGaBuTh B CIleHy Koybllo M yMeHblmuTh ero (S|0.12|Enter). B pexume
pPENAaKTHPOBAHUS ITOJIHOCTHIO BBIJCIUTh KOJIBIIO M TPOIKCTPYAUPOBATH €TO:
(E|Z|0.1|Enter). CHoBa MOJHOCTHIO BBIACIUTH KOJBIIO, TPOIKCTPYIUPOBATH €T0 U
OCTaBUThH B TEKYIIIEM TOJ0KECHUHU. 3aTeM pPa3BECTH I'PAHH B CTOPOHBI HCKITIOYHB OCh
Z (S|Shift + Z|1.75|Enter). lo6aBuTh OAWH pa3pe3 JIs HIKHEH YacTH KOJbIIa,
9TOOBI OHA OCTAaBAJIaCh KECTKOM IMOCIE MOIPA3/EICHUsI MOBEPXHOCTH. [[00aBUTH
momudukatop Subdivision Surface B ypoBens 2 wu wmedguar Smooth.
Pacroyio)kuTh KOJIBIIO HEMHOTO BBIINIE CEPEIWHBI IMIIMHAPA U OOBEIUHUTL 00a
o0bekTa B oauH. Haznaunts matepuan metal. ITosepryTs tuner mo ocu X na 180°.
PacmosiokuTh ero Mo MWINHAPOM.

Co3zoanue cmpyH. BeIOpaTh KOJIOK ¥ TepeMecTHTh K Hemy 3D-kypcop (Shift +
S — Cursor to Selected). J[o6aBuTh B crieHy koJiblio ¢ 8 BepuinHaMu. [ToBepHYTH
ero mo ocu Y Ha 90° (R|Y|90|Enter). VYMeHbIIMTH KOJBIIO B pasMepax
(S|0.016|Enter). Ilepeiitu na Bug caesa (Ctrl + NumPad3). B pexume
pPEIaKTUPOBAHMS MEPEMECTHTh KOJIbIO0 BieBO. [loOaButh Moaudukarop Screw.
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3arem noGaButh Momudukatop Subdivision Surface B ypoBeHp 2 u medauHT
Smooth. ITosepuyts ctpynbl Ha 180° (R|Z|180|Enter). ITogusaTs cTpyHbI BBEpX,
4TOOBI PACIIONIOKUTh WX B BEPXHEW YacTH KOJIKa. UTOOBI 3aBECTH CTPYHY BHYTPb
KOJIKa, HY>KHO BBIJICJIMTH KOJIBLIO B BEpXHEl yacTu ¥ oBepHYTh ero (R|Z|45|Enter),
HEMHOTO 3aBe/isi CTPYHY BHYTPb. 3aTeM MPOIKCTPYAUPOBATH CTPYHY MmO ocu Y.
CuoBa moBepHyTh (R|Z|45|Enter). 3akpeiTh cTpyHy ¢ momombto kiaBumm (F),
00aBUTH pa3pes, YTOObl COXpaHUTh GopMy cTpyHbl. HazHaunTh CTpyHE MaTepuan
knob, ckommpoBaTe naHHBIH MaTepuanm M Ha3BaTh Komwmio String. Jlopaborats
MaTepuan CTpyHbl. BBIIEIUTh CTPyHY, KOJIOK U HACTPOUIIUK B TIPOyOIMPOBATh X
mo ocu X (Shift + D|X|1.6|Enter). UroObl Bce CTPYHBI M KOJKH HE BBITJIAICIIN
WJICHTUYHO, HEMHOTO HM3MEHHThH JUIMHY TPOIYOIMpOBaHHOW CTPYHBL. B pexmme
pPEIAKTUPOBAHMS BBIACIUTh HE3AKPBITHI KOHEI[ CTPYHBI W YIaluTh ero. B
00BEKTHOM PEKUME BBIICIUTH CTPYHY M KOJIOK U MOBepHYTh X (R|Z|-22.5|Enter).

Teneps CHOBa BBIAEIHUTH BCE OOBEKTHI, MPOAYOIMPOBATH UX MO OCH Y H
OTBECTH HEMHOTO B CTOPOHY. UTOOBI BEIBEPHYTH KOJIKM B 0OpPaTHOM HaIlpaBJIECHUH,
Hasio HaOpath (S|Y|-1|Enter).

PacnonoxuTh HOBBIE JIBa KoJIKa Ha paccTossHuu 1.14 ot octanbHbIX. J1J1s 3TOTO
HEOOXOMMO PACIIOJIOKUTH UX B OJHOM MECTE, a 3aTeM cMecTuTh 1o ocu Y (G|Y|-
1.14|Enter). OnuH U3 KOJIKOB HE0OX01UMO MTOBEpHYTHh Ha 45° 1o ocu Y. BeiienuTs
CTPYHY U KOJIOK ¥ moBepHYTh ux (R|Z|45|Enter).

Ha BTOpOM npoayO0aMpOBaHHOM KOJIKE HEOOXOAMMO YKOPOTUThH CTpyHY. s
3TOTO: YAAJIUTH JIBa CETMEHTA B HUKHEH 9aCTH CTPYHBI, 3aTEM B OOBEKTHOM PEXKHME
BBIJICIUTH CTPYHY U KOJIOK ¥ moBepHYTh uX (R|Z|45|Enter).

[ToBepHyTh Bce 4 pydyku Ha MPOU3BOJIBHBINA yroi 1mo ocu Y. UToOwl BHIOpAThH
JWIIb PydYKy, B PEXKHME PEIAKTUPOBAHWS HABECTH HAa HEE MBIIIKY W HaXXaThb
kinaumy (L). Berienuts aBa jgeBbiX Kosika u moBepHyTh uX (R|Z|1.7|Enter). 3atem
nBa npaseix (R|Z|-1.7|Enter). 3atem 00beIMHUTH BCE TAHHBIC YaCTH B OJIMH OOBEKT
(Ctrl + J). Bximounts BugumocTh rpuda rutapsl B okae Outliner. YcranoButhb
LEHTp BpalleHus 111 KoykoB (Set Origin — Origin to Geometry). [ToBepHyTh 11X
(R|Z|90|Enter). Pacnionoxuts konku mo ocsm X u Y. IlepeiiTu Ha Bua crpaBa u
noBepHyTh KoJKku (R|X|-12|Enter). Pacmonoxuts ux Ha rpude rutapsl. Temepsb
IPOSKCTPYIUPOBATh BCe 4 CTPYHBI O BEPXHEro MOPOXKKa. 3areM 0ojee TOYHO
PACIIONIOKUTH KaX Y0 CTpyHY. C IMOMOIIBIO AKCTPYIMPOBAHHSI 3aBECTH BCE CTPYHBI
Ha TIOPOXEK W I Kaxaod no0aButh mo 4 paspesa (Ctrl + R). Brmrouunts
BUAMMOCTh Koprmyca rutapel B okHe Outliner. IlposkcTpynupoBaTh CTPYHBI 10
KOOBUIKM M 3aBECTH KaXKIYI0 B COOTBETCTBYIollee orBepctue. Ilocne HacTpoiiku
pAcIIONIOKEHUST BCEX CTPYH C OOpaTHOM CTOPOHBI KOOBUIKH, MEPEMECTUTh UX K
Haydaly HIDKHETO TMOPOXKKAa M JBAXKIBI MPOIKCTPYAUPOBATH. BKIIOUUTH PEXUM
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orobpaxxenust Wireframe u 3aBectu cTpyHbI BHYTph KOOBUIKH. Takke 100aBUTH MO
OJIHOMY pa3pe3y Bo3jJe IMopoxkka. Jlo0aBuUTh B cCIieHYy KOJbIO (8 BepIivH).
[ToBepuyts ero (R|X|90|Enter) u ymensmmth (S|0.016|Enter). Jlo6aButh
moaudukarop Subdivision Surface B ypoBeHb 2 M pacHoiOKUTh KOJBIO YYyTh
BhIllle KOOBUTKH. [IposkctpyaumpoBars konbio o ocu Y (E|Y|0.35|Enter). C
MIOMOIIIBI0 3KCTPYJUPOBAHUS, MACIITA0OMPOBAHUS, IMEPEMEIICHUS ¥ BPAICHHUS
CO3lIaTh TETII0 W3 JIAHHOTO KOJbIA. PacmosioUTh KOJIBIO HaJl KOOBUIKOW BO3JIE
NepBOIl CTPYyHBI (IpaBasi) Tak, 4YTOOBI OHO JIMIIb Ha TMOJOBHHY MEPEKPHIBAJIO €.
Haxomsice Ha Buae cBepxy co3garh mnonoBuny memmm  (R|-30|Enter),
(E|Y|0.14|Enter), nemuoro otoasunyth B BiacBo, (R|60|Enter), (E|Y|0.05|Enter),
(R|60|ENnter) u pacnojoXuTh MO HEHTPY CTpyHBI. BTOpyro wacts meriau. (E|Y|-
0.05|Enter), (R|60|Enter), nemnoro oronsunyts B BmpaBo, (E|Y|-0.14|Enter),
(R|60|Enter) u momoaBUHYTH K HEHTPY CTPYHBL. [IposkcTpynuposBath 1o ocu Y 110
koHIa koObutku u moBepHYTh (R|-30|Enter). JJo6aButh mo 10 paspe3oB s
CErMEHTa CTPYHbI, KOTOpBIM pacrmoyiaraercsi HaJ KOObUIKOW. BKiItounTh
npornopiuroHansHoe  peaaktupoanue (Linear). OtperymupoBath  00JIaCTh
pPEeIaKTHPOBAHUS, YTOOBI OHA ObLTA YyTh OOJBIIE CErMEHTOB, ISl KOTOPBIX TOJBKO
410 T00ABHUITU pa3pe3bl U MOBEPHYTH HE 3aKPBITHIC YacTH CTPpYHBI Ha 540° o ocu Y.
OTKIIIOYUTHh TMPOIMOPIUOHATBHOE pPEAAKTHPOBaHWE. B O0OBEKTHOM pexKUME
MIOJIOXKHUTh CTPYHY Ha KOOBUIKY. [lepeliTé B peKUM peAaKTHPOBAHUS U 3arHYTh
NETIIO TaK, YTOOBI HE OBLJIO OTBEPCTHUSL MEXAY CTPYHOU U netiei. [ coxpanenus
GopMBI TIOCTIE TIOBOPOTA METIM JOOABUTH JIBa pa3pe3a C KaXIOW W3 CTOPOH.
BbiienuTh mpaBblii KOHEI HE 3aKPBITOW CTPYHbI W OMycTHTh ero BHU3: (R|-
45|Enter),  HEMHOro  MHPOIKCTPYAUPOBaTH  BHH3, (R|-45|Enter)
IPOAKCTPYUPOBATH BHU3 0 CEPEINHBI KOOBUTKU. BBIEIEeHHYIO IETITIO TIOBEPHYTh
Ha Buje crepeau Ha 45°. CIBUHYTh CTPYHY B CTOPOHY, IOBEPHYTh KOHEI[ Ha 45° u
3akpbITh ero (F). ZlobaButh oauH pa3pes s coxpaHeHus: popmbl CTpyHBI. Tenepb
10 TOMY K€ IIPUHIIUITY 3aBECTH BTOPOM KOHEIl CTPYHBI BHYTPh KOOBUTKU. BhIienTh
ero, mepeauTe Ha BUJ ClpaBa W BBLABHHYTH ero Brepen, 3ateM (R|45|Enter).
Hemuoro omyctuth BHM3, 3ateM (E|Z|-0.06), (R|45|Enter). Ilepeiitu Ha BuA
criepeid U OTOJIBUHYTh CTPYHY HEMHOTO BIpaBo. [IposkcTpynupoBaTh 10 BEpXHEH
gacTH oTBepcTHs. Ha Buze cripaBa MOJOIBHHYTH CTPYHY K KOObUIKe. [loBepHYTH
(R|-45|Enter). IlposkcTpyaupoBaTh CTpyHy 10 OTBepcTHs, moBepHyTh (R|-
4A5|Enter) u mposkcTpyaupoBath BHYTpb. JloOGaBuTh SMmooth medauHr wu
NPOM3BECTH (UHAIBHYIO TIOATOHKY CTPYHBI. YOEIWTbCI B TOM, 4YTO HET
NepeceueHuit U OTBEPCTUM B TEX MECTaX, Iie UX ObITh HE JOJDKHO. HazHauuTh 3TOM
yacTu CcTpyHbl Matepuan String. IIpoayOmupoBaTh Tpu pasa JaHHYIO METIIIO JIJIS
Kaxaoi ctpyHsl. O0benuHUTH BCe meTiin ¢ oobektom tuner (Ctrl + J). Ha atom
«raBaiickas rutapa» roroBa. yis ¢uHATBHOTO peHAepuHra M00aBUTH B CIEHY
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wiockocTh W yBenuunth ee (S|100|Enter). PacmonoxuTh e TOoJ THTapOH.
Haszuaunts 1115 Hee maTepuan Knob, coznatk ero xonwuto u Ha3BaTh floor. UsmMeHuTs
I[BETA IIeHIepoB. JIBE TaMIIbl, YTO HAXOSAIIUECS IO TUTAPOH MOIHATH IO YPOBHS
BepxHUX. J|00aBUTH B CIleHY KaMepy, YCTaHOBUThH (DOKYCHOE pacCTOSIHHUE paBHOE
100MM 1 pacnoyIOKHUTH KaMepy B Hy>KHOM MecTe. Ha Bkiiajike peHaepa yCTaHOBUTh
1000 cemmioB u Clamp Indirect B 3umaueHue 1, 4ToOBI M30€KaATh MOSBICHHS
«CBETJISTYKOBY.
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[Ipunoxenue 4

AJITOPUTM JeiCTBUI M0 peaiu3alui TBOPYECKOI0 MPOEKTA
«BeTymas BULIHS»

Mooenuposanue nenecmkos. Y 1anuth Ky0 U J1aMity U 100aBUTh BMECTO HUX
wiockocth. Haxkate (N), 4TOOBI OTKPHITH MaHETh CBOWCTB U 3arpy3uTh (POHOBOE
U300pakKeHHE JIeTIeCTKA. YCTaHOBUTH ero pasmep paBHbiM 1. Ilompazmenutsb
wiockocTs 3 paza (W). Bxmounts npomnopimonangbHoe peaaktupoBanue (O) u
BbIOEpaTh ero Tur Sharp. [ToaTsHyTh JIeBbIi BEpXHHA YTOJI IIIOCKOCTH K JICTIECTKY.
[ToBTOpUTH (OpMy JemecTka, OCTaBisisi HEOONBIION 3a30p MEXIy KpalHUMHU
BEPIIMHAMH U JICTIECTKOM. BBIIEINTh BEPXHIOK BeplnHy, HaxkaTh (V) U oTBeCcTH
ee HEeMHOTro B cTopoHy. [loGaButh Momudukatop Subdivision Surface — na
JeTieCTKe MOsIBUTCS HeOoubInon Haape3. Haxonmsch Ha Buae cBepxy (NumPad7)
Haxatb (U — Project from View). Ilepeiitu B pemakrop UV/Image Editor,
3arpy3uTh B HEr0 TEKCTypy JIeMecTka W TMOAOTHATh pa3BepTKy. Bepxnme
pa3JesieHHbIe BEPIIMHBI 3aBECTH Ha TEKCTYpPY, UTOOBI MPU PEHAECPUHIE HE OBLIO
yepHbIX nATeH: Ha Buzpe cBepxy, nmepertu B OOBEKTHBIM PEXUM U YMEHBIIUTH
nernectok 1o ocu X (S|X|.7|Eneter). Boinenuth kpaitHue peOpa JHCTKA U TPH
MIOMOIIH MPOTOPIMOHANIBHOTO PEIaKTUPOBaHUs Mpuaath emy dopmy. JJob6aButh
momudukatop Subdivision Surface, meiinep Smooth u B pexxume penakrupoBanus
CMECTUTH JINCTOK Tak, YTOOBI €ro EHTP OKa3ajcsa y ocHoBaHus. Co3/1aTh MaTepual
1ot mucTka. [lepeiiTi B perakTop HOJOB U HACTPOUTH MaTepHUall.

Mooenuposanue yeemra. 11oBepHYTH JIETIECTOK, NIEPEHANTE HA BUJ CBEPXY,
co3maTh CBs3HbIN ayomukat (Alt + D) u HemnHoro moBepHyTh ero: Cosmgath 5
JIENIECTKOB. PacronoXuTh JENeCTKH TakK, YTOObl OHU HE MEPECEKATUCh IPYT C

JIPYTOM.

Mooenuposanue cmebnsn ¢ nviivHukom. YCcTaHOBUTH 3D-kypcop B IieHTpe
I[BETKa, T0OABUTh MWJIMHIP U YCTAHOBHTH JIJIT HETO MapaMmeTphl. [lepelitn Ha BHUI
cOOKyY, BBITSIHYTh IIHJIUHIP U J100aBuTh eMy nBa pedpa (Ctrl + R). C momorikto
MPOTMOPIIMOHAIEHOTO ~ PEAAKTUPOBAHUS HEMHOTO HWCKPUBHTH ero  (dopmy.
Pacnosnoxuth 3D-Kkypcop Ha KoHuHKe cTeds u n1006aBbTe UV Sphere (B pexxume
pemaKTUpOBaHMs). YMEHbIUTh pasmep cdepbl. JloOaBuTh MOAMQPUKATOD
Subdivision Surface B yposens 1 u mretizep Smooth. Ha Bkiagke marepuaio
CO3JaTh HOBBIM MaTepuall, HACTPOUTH IJI HErO CBI3KY HOAOB. HOBBIM MaTtepuai
NPUMEHHUTH JIMIIb K TOW YacTW CTeOJs, Ha KOTOPOM JOJKHA OBITh mbLabla. C
nomortipio (Alt + D) co3mare okono 20-30 xomwmii ¥ pacHoIOKUTh MX B LIEHTPE
I[BETKA.

Co3zoanue cmebna. Pacnonoxuts 3D-kypcop B LeHTpe LBeTKa U A00aBUThH
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KOJIBIT0. IIpO3KCTpYAMpOBaTh €ro HeMHOTO BBepX M pacumputh. C momornrsio (V)
OT/ICJIUTH BEPXHHE BEPIIHHBI, 3aTEM BBIJICIUTD JIBE COCEIHUE BEPIIUHBI U CBECTH UX
BMecTe. BBIIEINTh HUXKHIOIO YaCTh KOJIBIIA M TPOIKCTPYAUPOBATH €€ BHU3, PH/IAB
dbopmy credus. JlobaButh crebiaro moaudukarop Solidify u Subdivision Surface.

B pexume pemakTupoBaHus BbIEIHTH peOpo u mometuts ero (Ctrl + E —
Mark Seam). Bwimenuts Bce Bepmmubl (A), Haxars (U — Unwrap), B okHe
UV/Image Editor nosiButcs pesynbrat. [loanpasuts pazBepTKy. B HUkHEH yacTu
okHa Haxatb KHONKY (New) u co3nate uzoOpaxenue. M3menuTs pexum Ha Paint.
Haxatb (T), 4TOOBI OTKPBITH TAHETIh HHCTPYMEHTOB, YCTAHOBHUTD JUISI KHCTH TEMHO-
($HOIEeTOBBIN LIBET, PACKPACUTh pa3BepTKy. MI3MEHUTH KHCTOUKY Ha Smear, ¢ ee
MIOMOIIIBIO pa3Ma3aTh IIBETAa B HE3AMOJIHEHHBIX MECTaX U B HU3Y cTeOus. Jlo6aBUTh
Ha cTe0eb MHOXKECTBO YEPHBIX U OCIBIX TOYEK. 3aTeM pa3Ma3aTh UX C MOMOIIBIO
Smear. CoxpanuTh H300pakeHWe Ha KommbloTepe. He cHuUMas BBIACIEHHS CO
cTeOJIs, B peakTOpe HOJIOB HACTPOUTD I HETO MaTepHall.

Buoousmenenue nenecmkos. Jlng nenectka A00aBUTh MOJIU(DHUKATOP
Displacement u co3aate B HeM HOBYIO TeKCTypy. [lepeliTu Ha BKJIaIKy TEKCTYP,
BBepXy BbIOpaTh Displace u BeicTaBUTh HACTPOUKU. UTOOBI KaXIbIii JICTIECTOK OBLT
YHUKaJIbHBIM, UCIOJB30BaTh OOBEKT B KaueCTBE oTcueTa KoopauHat. J[00aBUTh B
cueny nycteimky (Shift + A — Empty). B menro Texture Coordinates ykasartb
«WCTIONIB30BaTh MYCTHIIIKY». UTOOBI HE MOBTOPSATH JAaHHYIO MPOIEIYpPYy A BCEX
OCTaJbHBIX JIETIECTKOB, BEIOPATh MX BCE, B MOCJIEIHIOI OYepeab TOT, K KOTOPOMY
mMoaudukatop yxe ObuT mpuMeHeH, 3aTteM Haxkathb (Ctrl + L — Modifiers). Tenepb
BbIOpPaTh BCe OOBEKTHI I[BETKAa M ero ctebenb u cBszath ux Bmecre (Ctrl + P).
Hactpouts nepennnii man. Ceityac 1IBETOK MPUMEPHO 4 MeTpa B BBICOTY, UTO HE
peanucTuuHo. [lepexmounThCs Ha METpUYECKHE EAUHUIBI  H3MEpPEHUs u
YMEHBIIUTL €r0 70 27/ CM B BBICOTY (3TO BCE JAENaeTcs JJiS TOr0, YTOOBI TPH
nanbHeie padoTe HE CTOJKHYThCS C MPOOJIEMaMHu MPU HACTPOMKE TITyOUHBI
pe3KOCTH Kamephl). PacrosiokuTh kKamepy mepeia IBETKOM, TOBEPHYTh IBETOK K
KaMepe, CO3/1aTh HECKOJIBKO AYOJMKATOB U PACMOIIOKUTh UX TaK, YTOOBI JICTIECTKU
COCEJTHUX LIBETKOB HE MepeceKalnch. BbIACIUTh OJMH JIETIECTOK, MPOAYOIUPOBAThH
€ro Mapy pa3 ¥ pacmoyioKUTh BHU3Y Tiepen kamepoii. Ha dunansHOM peHmepe oHu
OynyT pachoKyCHpOBaHbI, YTO MPUAACT UHTEPECHBIN YD DEKT.

Ocegewernue cyerwl. Jlydmum criocoboM ocBerieHus crieHsl spisercs HDR-
kapra. Ilepeiitu B pemakTop HOAOB M 3arpy3uTh HDR-u300paxenue st mupa.
YToObI CKPBITh U3 BUAY JIMIIHEE, HEOOX0AMMO 100aBuTh HOIbI Mapping u Texture
Coordinate u noBepHyTh H300pakeHue Mo ocu X. JJoOaBUTH B CILIEHY COJIHIIC U
BBICTaBUThH MJI1 HErO HACTpOWKHU. [loBEpHYTh €ro HEMHOTO MO HAMPABJICHUIO K
KaMmepe, YTOOBI CO3/1aTh KPACHBBIC TCHH HA IBETKaX. BrIOpaTh EHTpaIbHYIO YacTh
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IBCTKA, CO3AAHHOI'O IICPBBIM U YCTAHOBUTH (bOKyc KaMCpbl HA TaHHOM O6’B€KT€,
BBITIOJTHUTB PCHACP.

Cozoanue semxu. Ha HoBOM citoe co3aaTh muauaap. C nomorsio (Ctrl + R)
n00aBUTh eMy MHOXKECTBO pedep. Briopats oaHO pedpo u mometsTe ero (Ctrl + E
— Mark Seam). Bemonnauts paszeeptky (U — Unwrap). B okae UV/Image editor
3arpy3uTh TEKCTYPY BETKH M TIOJIOTHATH IO HEE pa3BEePTKY NUIUHApA. B penakTope
HOJIOB HACTPOUTH ISl IWJIMHApA MaTtepuan. J[06aBuTh i1l BETKH MOAU(MUKATOPHI
Subivision Surface B yposenp 3 u Displacement. Ha Bknagke Tekctyp, BBEpXY
BbIOpaTh MoaudukaTop Displacement u 3arpy3uTh I HETO YepHO-OCIIbIN BapHAHT
tekcTypbl. [Tapamerp Strenght moaudukaropa Displacement yctanoBUTh paBHBIM
10. YMeHbmUTh pazMep BeTouku Mo ocu Y BiaBoe. C momoisio Moaudukaropa
Array yBeau4nTh JUIMHY BETKH. Pacrono)uTh BETKY Tak, 4TOOBI €€ ObUTIO BUAHO U3
KaMephl.

Co3zoanue ¢ona. ITponyonupoBaTh BETKY, IEPEMECTUTh AyOIMKAT HAa HOBBII
CJION M CO31IaTh €Ie OJHY BETKY (¢ oTBeTBIcHUEM). [IpoayOnmmpoBaTh Ha 3TOT Ke
CJIOI CO BTOpPOW BETKOM OJIMH IBETOK, BBIACIUTEH BCE €r0 YaCTH M CO3/IaTh M3 HETrO
oauH neibHbIi 00bekT (Ctrl + J), nepen stum npumernts Mmogudukatop Solidify.
JyOmupyst IBETOK, CO3/IaTh U PACIIOJIOKHTH e1lie 5-6 IIBETKOB. 3aTeM qyOIMpOBaTh
Cpa3y BCIO CBSI3KYy U3 5-6 I[BETKOB W pacIoJIOKHTh WX Ha BeTke. [1o 3aBepiieHun
BEPHYTh BETKY Ha CJIOW C KaMepod M PaCIOJIOKUTh €€ B JICBOM BEPXHEM YTIIy.
MOo3KHO cO37aTh KOITHIO 11EJI0M BETKH ¥ MMOBEPHYTH €€ HEMHOTO IO JPYTHM YTJIOM.
Ha stom co3manme criensl 3aBepiieHo! BeictaBute 300+ ceMIUIOB M MPOW3BECTH

peHuep.
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[Ipunoxenue 5

AJITOPUTM JAeCTBUI M0 peau3alui TBOPYECKOT0 MPOEKTA
«Moaeab camoJieTa

Hacmpotixa uepmeoiceti. Y anuTh BCe U3 CIEHBI U J00aBUTH IHIWHID.
3arpy3uth Ha (oH wm300paxenue Boeing-747.png. Ilepelitu Ha BuJ CcOOKY,
noBepHyTh mwmHAp Ha 90 w mpumenuth BpameHue (Ctrl+A > Rotation).
V3MeHHTh Ha BKJIAJIKE CIICHBI ¢IWHHWIBI w3MepeHus Ha Imperial. Ha manemn
CBOWCTB yCTAHOBHTH JUIMHY 10 ocu Y — 225 ft 2. VBenuuuth pazmep (HoHOBOTO
n300pakeHus 10 73, peryaupys mapameTpbl X v Y pacrojoXuTh H300paKeHHE Tak,
4yTOOBI JUIMHA IIWIMH]IpA COBIajiaja ¢ IJIUHOM camosera. B HacTpoiikax ¢poHOBOTrO
U300paKeHHsI yKa3aTh «HCIOJIb30BaTh TONBKO JUIisi BHJa cOOKy». M3MeHHUTHb
MacIITad UIHHJPA TaK, 9TO0BI OH COOTBETCTBOBAJ YepTexy (S > Shift + Y), uToOsI
MacmTabupoBath Juuib 1Mo ocsiMm X u Z. CHoBa n100aBuTh n300paxenue Boeing-
747.png M pacnoioXkuTh €ro Ha Buae crepean. OTKpbITh U300paxkeHue Boeing-
747 .png B mo6oM rpaduueckoM peakTope, MOBEpHYTh ero Ha 90 MNpOTHUB YacoOBOM
CTPEJIKH, 3aTEM PACIIOIOKUTh €0 Ha BUJIE CBEPXY.

bazosoe mooenuposanue. Ha Buzie ciepein moJjorHaTh pa3mMep MUIUHIIPA 10
geptexy (S > X). Ha Bune cooky nodaButs 6 pedep (Ctrl + R), yBennauts maciirad
Kaxjaoro pedpa. Ilpoaenars Toxke camoe Ha Bujae cBepxy. [{ob6aButh 7-¢ pedpo
mepes XBOCTOM caMmolieTa. YJanuTh JIEBYIO YacTh caMmoiieTa u J00aBHUTH
momudukatop Mirror.

Mooenuposanue kpviives. Ha Busie cOOKyY BBIICTUThH YKa3aHHbBIE BEPIIUHBI, U
yAaIuTh UX. BBIIETUTH BEpPIIMHBI BHYTPH OTBEPCTUS, W TPHUAATh UM (Qopmy.
[IposkcTpyaupoBaTh JaHHBIE BEPIIMHBI BHYTpb. llepeltu Ha Bua crepenu u
BBIBECTH BEPLIMHBI HEMHOTO B CTOPOHY. BBIpOBHATH HX ISl JajdbHEWIIEro
SKCTpyauceMIuipoBanusi. Ha Bume cBepxy SKCTPYIUpPOBaTh BEPIUIMHBI, UYTOOBI
co3zaTh Kpblio. Ha Bue cnepean mogorHaTh KpbUIio MO YEPTEKY U co3aaTh (Mpu
MIOMOIIM AKCTPYIUPOBaHUSI) U3TMO Ha KOHIIE KphUia. Ha Buie cBepxy 100aBUTh Ha
KpBUIO S pedep, U PacIoIOKUTh UX.

Mooenuposanue xeéocma. J|06aBUTHL peOpO BKOHEIl CaMOJIETa U OKPYTJIUThH
3aHIOI0 YacTh, MPH IIOMOIIM IPOMOPIMOHAILHOr0 pemakTupoBanus (O).
BbiienuTh BepXHHE JIBE TPaHW, M MPOIKCTPYAMPOBATH WX BBEPX, YTOOBI CO31aTh
xBocT. Co3/1ath ele oHO pedpo, BBIICIUTH ABE OOKOBBIC rpaHu. Ha Buae cBepxy
SKCTPYAUPOBATH KX, UTOOBI CO3/IaTh €I JBa KPbLIA.

Vayuwenue oemanuzayuu. JlobaButs Mogudukarop Subdivision Surface B
ypoBenb 3 u 1meiiaep Smooth. Co3gate Oosee KeCTKHE W3rHObI B yKa3aHHBIX
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mectax (Shift + E|1). Beimenuts omHy BepHIMHY MEXAY KOPITYCOM M KPBUIOM,
BKJIFOUUTH MIPOIMOPIIMOHAIIEHOE PEIaKTUPOBAHNUE U CIIBUTATh €€ BJICBO MO OCH Y,
9TOOBI CO3/1aTh U30THYTOE peOpo. Brimenuts n3orayToe pedpo, u co3aaTh sl HETO
u3ru6 (Shift + E|1). Jdo6aButh pebpo mnepen kaOWHOH MHUIOTOB. BrIOpath
uactpymenT Hox (K), 3arem nHaxatrps (C), 4ToOBI cO37MaTh POBHBIA pa3pe3, W
CO3IIaTh JIBA pa3pe3a BBEpXY M BHU3Y OKHA KaOWHBI MIIOTOB. BBIIENINTE yKa3aHHOE
pedpo, u yaaimre ero (X > Edge). CHOBa BBIICIHTH YKa3aHHOE peOpo, M YIAIHUTh
ero (X > Edge Loop). Yaanute TpeyroibpHyto rpanb. Co3maTh peOpo, 3aIoTHATh
o0pa3oBaBIKecs 0OTBEpPCTHE, MPH oMoy kiasui (F). Beigenuts 001acTh OKHa,
U JKCTPYIHUPOBATh €¢ HEMHOro BHYTpb. Co31aTh B YKa3aHHBIX MECTaxX JKECTKHE
n3ruoel. JlooaButs Mogudukarop Edge Split, uroObr yOpath 3areMHeHNME.

Cozoanue 3akpoiiox. Jlo6aBuTH Tpu pedOpa, HAXOIsACh Ha BHUAEC COOKY.
BeiienuTh yKa3aHHYIO 4YacTh, M CJeNaTh €€ OTHeIbHBIM OO0BekToM. M3-3a
Moau(UKaTopa U Leiaepa 3aKkpbulKa craia okpyriod. Caenarb €il ocTpble Kpas
(Shift + E|1). [Tpuaate sxecTKOCTh clieayromuM pedpam. [IpoaenaTs Toxe camoe ¢
MaJICHPKUMHU KPBUTBSIMH. TakuMm ke crnocoOOM MOKHO CO3/1aTh 3aKpbUIKA Ha
OONBIINX KPBUIBSX.

Coszdanue oeueameneti. Jlo6aButh mwiuuap. llepelitu Ha Bua CcOOKY,
noBepHyTh ero Ha 90 ¥ TPOIKCTPYAMPOBATH Kpas, YTOOBI COOTBETCTBOBATH
yeprexy. Beraenuts oH0 pedpo, co3aatk ero ayosmkar (Shift + D), u npoaomkuTh
OKCTPYAUPOBAHUE JBUTATEINA. 3aBEpPIINTh MOJCIMPOBAHUE ABUTATENS, COCIUHUB
BepirHbl B ogHoi Touke (ALT + M > At Center). BeinenuTs BHYTPEHHIOIO 9acTh
JIBUTATEJISI, U IPOIKCTPYAUPOBATH €€ BHYTPh, YTOOBI TPUAATH TOJIIIUHY ABUTATEIO.
Jlo6aBUTH KyO, pacmojOKUTh €r0 MEXY JIBUTATEIEM U KPbUIOM, U YIAIUTh €ro
BEPXHIOIO U HIKHIOK Tpanu. [Ipunars ky0y popmy. Cozmarh ny0nukar gBuraTess,
U PacIoJIOKUTh €r0 B HY’)KHOM MecTe. Y OeUThCsI, YTO OH COOTBETCTBYET CBOEMY
MECTOIIOJIOKEHHIO Ha BceX 3-X BUAax. JJo0aBUTH emie 0uH KyO, ¥ C €r0 MOMOIIBIO
co3math «octpue» moj kpbutoM. Co3gate 3 nyOnukarta AaHHOTO OOBEKTa, U
PacroNoKUTh UX B yKa3aHHBIX Ha YepTEeKe MecTax. B 3aBeplieHHu, COCTUHHUTH
BEPILMHBI Ha HOCY caMoJieTa, U J0OaBUTh TaM elle oaHo pedpo. MojenupoBanue
3aBEpILCHO!
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