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IHosicuuTenLHAA 3aIHCKA

CrtpeMuTensHOE pa3BUTHE TEXHOJOTHH B TOCIEAHEE NECATUIIETHE MPHBEIO K TaKOMY K€ ObICTpoMy
pocTy B 00JacTH KOMIIBIOTEPHOM TEXHHUKH M MpOrpaMMHOro obOecrneueHus. Eiie coBceM HenaBHO
HE3HAYUTENIbHBIN 110 CETOAHALUTHUM MEPKaM 311301 U3 (HIIbMa, CO3AaHHBINA MPU TOMOIIH crelP((PEKTOoB,
BbI3bIBaJI Oypro BocTopra u o0cyxaenuil. Ceronns crenpddekraMyu B KUHO U Ha TEJIEBUIEHUU HUKOTO HE
yauBuiib. OHM CTanu OOBIJCHHBIM SIBIICHHEM OJarojapsi MacCOBOMY pAacCHpOCTPAHEHHUIO MPOrpaMM
CO3/IaHHS KOMIIBIOTEpHOM TrpauKd U, B YaCTHOCTH, TPEXMEpPHOro mojenupoBanus. I[Iporpammbl
TPEXMEPHOH TpapuKu BOOIYIICBISIFIOT CBOUMU YHUKAITBHBIMA BO3MOXKHOCTSIMH, HO 324acCTyIO0 CIOXHBI B
OCBOCHMH.

. ®enepanbHbIM 3ak0HOM «O0 00pazoBanuu B Poccuiickoit @eneparmm» ot 29.12.2012 r. Ne 273-
@3 (u. 1 cT. 75) (B IEHCTBYIONICH PEAAKIINH );

. ®enepasibHbIM 3aKOHOM «O0 OCHOBHBIX rapaHTUsX IpaB pedeHKa B poccuiickoil denepauun» ot
24.07.1998 Ne 124-®3 (u. 1 ct. 4);

. Konuenuuet pa3BuTHs JOMOJHUTEIBHOTO oOpazoBanus jxaered g0 2030 roma, yTB.
pacnopsbkenueM [IpaButensctBa Poccuiickoii @eneparuu ot 31.03.2022 r.Ne 678-p;

. [Tpuxazom MunnpocBemenuss Poccun «O0  yTBEp)KIEHUM TOpsiiKa OpraHu3aludd U

OCYILLIECTBJICHUsI 00pa30BaTENbHONW JIEATEIBHOCTH IO  JOMOJIHUTEIbHBIM  0011e00pa30BaTeIbHbIM
nporpamMMam» oT 09.11.2018 r. Ne 196 (B neiicTByro1el pelakiium);
. CII 2.4.3648-20 «CaHUTapHO-3MHIEMUOJIOTUYECKUE TPeOOBaHUS K OpPTaHU3AlUAM BOCIIUTAHUS
1 o0yuyeHus, OTAbIXa U 03/JOPOBJICHUS AETEU U MOJIOJIEKI,
. CanlluH 1.2.3685-21 «l'urneHnueckue HOPMATHUBBI W TpeOOBaHHS K OOECIIEYCHHIO
0e30macHOCTH U (WiK) O3BPETHOCTH /IS YeIOBeKa (GaKTOPOB Cpeabl OOUTAHUSY,
. [Tpukaszom MunoOpHayku ot 23.08.2017 Ne 816 «O6 yrBepxaenuu llopsiaka npumeHeHUs
OpraHM3alMsIMH, OCYIIECTBISIOIIMMU O00Pa30BaTEIbHYIO JESATEIbHOCTb, JJIEKTPOHHOrO OOydeHus,
JMCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIIOTUH MPH peaTnu3aii 00pa30oBaTeIbHbBIX POTrPAMM»
Hopmamusno-npagoguvle akmuvi pecuoHaIbHO20 YPOBHAL:
1.06 obpaszoBanuu B Pecnybnuke Kpoim: 3akon Pecyonuku Kpsim ot 06.07.2015 Ne 131-3PK/2015 (c
m3menenusmu Ha 10.09.2019);
2. Ilpukaz MuHuctepcTBa 00pazoBaHus, Hayku U Monoaexu Peciyonuku Kpeiv ot 09.12.2021 Ne 1948
«O wMmeroanueckux pekoMmeHgamusax «lIpoekTupoBaHue OMOJHUTENBHBIX 0O0IIE00pAa30BaTEIbHBIX
00111epa3BUBAIOIINX [TPOIPAMM).
JloxanvHuvle akmul yupedcoenus.:
YcraB MBOY cnennanu3upoBanHas 1mikona Nel;
[Tonoxxenne 06 opraHu3aIuy JOTMOIHUTEIHPHOTO 00pa30BaHUS.

JlononHuTenbHas o01eo0pa3oBaTeibHas 001epa3BUBAOIA POrpaMMa TEXHUYECKOT0 KpYKKa

«OcHOBBI 3D- MOJIETMPOBaHUS » UMEET TEXHUYECKYIO HaIlPaBICHHOCTD.

Hanpaesnennocmo npocpammoi

JlononHurenbHas oOuiepasBuBatomias nmporpamMmma «OcHoBbl 3D - MoenMpoBaHUS» UMEET TEXHUYECKYIO
HaIpaBJIE€HHOCTb.
Ypoeenw npocpammei

VYpoBeHb mporpamMmbl - 0a30BOIO YpPOBHS IO3BOJISIET OOY4YaIOUIMMCS OCBOUTH a3bl TPEXMEPHOIO
MOJICIIMPOBAHMS, CHOCOOCTBYET (DOPMHUPOBAHHIO WHTEpeca K TEXHHUKE, Pa3BHBACT KOHCTPYKTOPCKHE
CIOCOOHOCTH U TEXHUYECKOE MBIIIUICHHE.

AxmyanvbHocms

[Iporpammbl  00ycloBlieHa TOBCEMECTHBIM HCIIOJIB30BAaHHEM TPEXMEPHOH TpapuKu B pPa3IHUUHBIX
oTpaciiiax U chepax AESITETbHOCTH YeNloBeKa (Iu3aifH, KuHeMaTorpad, apXuTeKTypa, CTPOUTEIHCTBO U
T.1.). OcBoeHue OOy4alOMMHUCS TakuxX o00BeKTOB 3D-mozenupoBaHHMs Kak KOMIBIOTEpHBIH 3D-
penakrtop, 3D-pyuka, 3D-ipunTep, 3D-ckanep craHoBUTCS BeceOosiee HEOOXOAMMBIM TSI TIOTHOIIEHHOTO U
BCECTOPOHHETO PA3BUTHUS JIMYHOCTH KaXI0TO 00Yy4aIOIerocs.



Conepxanne [Iporpammbl 0OBbEIMHSET 3HAHHS O MHpE, 3aKOHAX (PU3MKM M MEXaHWKHU, C YMEHHUEM
TBOPUYECKHU MPEICTABUTH CBOE BUJCHUE, IOHUMAHHE OKPYKAIOUINX 00BEKTOB U SIBJICHUM.

B mpouecce peanuzanuu [IporpaMMbl MPOUCXOIUT OPUEHTAIMSI HA BHIOOP OOyJarommmucs npodeccuid,
BOCTPEOOBAHHBIX COBPEMEHHBIM OOIIECTBOM, CBSI3aHHBIX C KOMIIBIOTEPHBIM MOJECIUPOBAHUEM:
CTPOUTENILHOE MOJEIUPOBaHNUE, OMOJIOIMYEcCKOe MOJEIMPOBAHUE, MEIUIMHCKOE MojaenupoBanue, 3D-
nu3aiH, 3D- anumanus, 3D- apxuTekTypa u T.1.

Lenv

[IporpamMmMbl — mnpuoOIIeHHE O00YYaIOIIUXCS K HAyYHO-TEXHHMYECKOMY TBOPYECTBY IOCPEICTBOM
00y4YeHHS UX MOJICIIMPOBAHUIO OOBEMHBIX OOBEKTOB CPEACTBAMU MH(POPMALIMOHHBIX TEXHOIOTUH.
3aoauu Ilpoepammol

Obyuarowue:

. dbopMupoBaTh MIPEICTaBICHUS 00 OCHOBax 3D-MonenupoBanus, €ro
Ha3HAYCHUH, IEPCIICKTUBAX PA3BUTHS;

. o0yuaThb s dexTuBHOM paboTe B pemakTope  TpexmepHod rpaduku Blender;

. dbopmupoBaTh NpeACTABICHUS 00 OCHOBHBIX HHCTPYMEHTAX U OIEpaIisx JJs padoTsl B on-line-
cpenax 3D-MoenupoBaHus;

. o0yJaTh OCHOBHBIM  TIPUHIIMIIAM  CO3/IaHUS TPEXMEPHBIX MOJIelel, 00BEKTOB,

netaneil 1 cOOPOYHBIX KOHCTPYKIUH.

Pazeusarowue:

. pa3BUBaTh  MHXKCHEPHOE MBIIUICHUE, HaBBIKU KOHCTpYUpPOBaHUsl, 3P(HEKTUBHOTO
KCMOJIb30BAHUS KOMIIBIOTEPHBIX CUCTEM;

. pa3BUBATh MBICIUTENbHbIE, TBOPUECKHE, KOMMYHHUKATUBHBIE CTIOCOOHOCTH 00YYarOIINXCS;

. pa3BUBAaTh  MPOCTPAHCTBEHHOE  MBIILICHUE 32 cueT paboThI c
MIPOCTPAHCTBEHHBIMU 00pa3aMu;

. pa3BUBATh  MHTEJUIEKTYaJbHbIE U MPAKTUYECKHE YMEHUS, CAMOCTOSITEIbHO TPHOOpETATh
Y NIPUMEHSATH Ha MIPAKTHUKE ITOJTYyYECHHbBIE 3HAHUS;

Bocnumamenvhuie:

. BOCIIUTBHIBATh YCTOMYUBBIA MHTEPEC K TPEXMEPHOMY MOJIECIMPOBAHUIO U KOHCTPYMPOBAHHUIO;
. BOCIIUTHIBATh MH()DOPMAIMOHHYIO KYJIBTYPY KaK COCTABIISIONIYIO OOIIEH KyIbTyphI
COBPEMEHHOTO YEJI0BEKa;

. dbopMHupoBaTh MOTPEOHOCTH B TBOPYECKOW NEATETHLHOCTH, CTPEMJICHHE K CAMOBBIPAKEHUIO

4yepe3 TEXHUYECKOE TBOPUECTBO.
VYyamuecs, A KOTOPBIX MporpamMmbl aktyanbHa OOyuenue no [IporpamMme BeneTcsi B pa3HOBO3PACTHBIX
rpynmnax, KOTOpble  KOMIUIEKTYIOTCS M3 oOywatommxcst  12-13  gjer.  Pexomenayemoe
KOJIMYeCTBOOOYyUaronuxcs B rpymme — 10 genoBek.

@OpMBI U PEKUM 3aHATUI

OcHoBHast ¢opma OOydeHHS — OYHAsg C NPUMEHEHUEM OJJIEKTPOHHOTO OOYyYeHHS M JHUCTAaHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJOTHH C MCHOJIB30BAHUEM CHUCTEM JMCTAHIIMOHHOTO OOy4YEeHHMs, TPYNIoBas (WiIH
uHauBuAyanbHas). OcHoBHas opma o0ydeHus GpUKCUpyeTcst B y4eOHOM IJIaHE.

[Iporpamma peanusyercs 1 pa3 B Hememo mo 1 wace. IIporpamma BkitoyaeTB ceOsi JIGKIIMOHHBIE U
MIPAKTUYECKHE 3aHATHUS, a TAKXKE 3aHATHUSA C MPUMEHEHUEM AJIEKTPOHHOIO OOY4YEHHS U JAMCTaHLUOHHBIX
00pa3oBaTEeNbHBIX TEXHOJOTHH € MCIIOIB30BaHUEM CHUCTEM JHCTAHIIMOHHOTO OOy4YeHHs OPraHHU30BaHbI B
cootBeTcTBUM ¢ TpedoBanusimu CII 2.4.3648-20 u CanlluH 1.2.3685-21 Kk mnpoIOIIKUTEIBHOCTH
WCTIOJIB30BaHUS JIEKTPOHHBIX cpeacTB o0yuerus (3CO) HHAMBUIYATHHOTO TTOIb30BAHUS.

Cpoku peanuzanuu

Cpok peanmzaruu nporpaMmmbl — 1 rox. OOmiee KOMHYECTBO Y4€OHBIX YACOB, 3aINTAHUPOBAHHBIX Ha
BECh nepuo 1 00ydeHus1, — 68 4acoB, B TOM YHCIIE€ C MPUMEHEHUEM JICKTPOHHOTO O0yUeHUS U
JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHIA — 12 YacoB.



KonnyectBo y4eOHBIX uyacoB: B 1-ii rog oOyueHus — 68 yacoB, B TOM 4YHCIE C HPUMEHEHHEM
JIEKTPOHHOI0 00YYEeHHUs U TUCTAHLMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOIMHA — 12 4acos;

[Tnanupyemsble pe3ynbTaThl ocBoeHUs [IporpamMmMel

ITo utoram nepgoco 200a ody4aronecs

OyayT 3HATh:

. TEXHUKY 0€30MacHOCTH U TpeOOBaHMs, MPEAbSABIsIEMble K OpraHU3alii pabouero Mecra,
. TEPMHHOJIOTHIO MOJICITMPOBAHUS;

. OCHOBHBIC JJIEMEHTBI, HHCTPYMEHTBI M Ollepaluu Juis padbotel B ON-line- cpenax 3D-
MOJICTTUPOBAHHUS;

. nomnyisipasie 3D-penakTopsl, ux Ha3HA4YeHUE, OCOOEHHOCTH, JOCTOUHCTBA U
HEJIOCTAaTKH;

. CHCTEMY KOOPIHMHAT, FeOMETpHUIECKUe (GUTYpBI, BUIBI TPOCKIIHIA;

. CIIOCOOBI IIOCTPOCHUSI 00BEMHBIX (PUTYp U3 TUIOCKUX PA3BEPTOK.

OyAyT yMeTb:

. co3naBath BUpTyanbHbie 3D 00bekThI B porpamme Blender,

. 3 PEKTUBHO UCIIOIB30BATh HHCTPYMEHTHI IIPOTPAMMBI, TTOJIB30BATHCS TOPSYUMHU KIIABUIIIAMU;
. noAOUpaTh TEKCTYPY U LIBET MaTepHajoB,;

. BBITIOJHATH U3MEPHUTEIILHBIE ONICPALIIH;

. BBINIOJIHSATB Pa3METOYHBIE U PACKPOMHBIE Pa0OTHI IO TOTOBBIM IIA0JIOHAM;

. YUTATh U BBIMOIHAT 3CKU3bI, YEPTEHKH, CXEMBI;

. UCTIOJIB30BaTh KOHCTPYKTUBHYIO M TEXHOJIOTHYECKYIO TOKYMEHTAIINIO;

. OCYIIECTBIISITH KOHTPOIb Pa3MepoB U (POPMBI A€TaTH HITH H3/IEITHS;

. OTIpEeEIATh KaueCTBO OTAENKH (00pabOTKM) U3AETHS;

. NPUMEHSTHh MOJMYYCHHBIC 3HAHUS W YMEHHS IS TIOCTPOCHUSMOJIENEH 10 COOCTBEHHBIM
ACKHU3aM.

Dopmvl opeanuzayuu 3aHAMUL

B xozxe oOpa3oBarenbHOro Iporecca NPUMEHSIOTCS pa3indHble (OpPMbI OpraHU3aALUU JIEATEIHOCTH
oOyyaromuxcsi ¥ MeToAbl 00ydeHus (MHOUBUAYalbHbIE, TPYNIOBbIE M T.O.). Bunapl 3anatuil 1o
JIOTIOJTHUTEBHOI 00111e00pa3oBaTebHON 00IIepa3BUBAIOIICH MTPOrpaMMe ONPEEIISIOTCS COAepKAHUEM
nporpammel. [IpemrycMOTpeHb! JIEKITNH, MPAKTHIECKHE U CEMUHAPCKUE 3aHSITHS, JJAOOpaTOpHBIE pabOTHI,
BBIIIOJTHEHUE CAMOCTOSITENILHOM pPa0OThI, TBOPYECKHME OTYETHI, APYrHe BHIbI YYCOHBIX 3aHATHH U
y4eOHBIX padoT.

Dopmbl n006edeHUst UMO208 peanu3ayuu OONOJHUMENbHOU 00uje0dpazosamenbHoU obuepassusaowels
npocpammol

Bunel attectanuy o0ydaromiuxcs: TEKYIIUH KOHTPOJb YCIEBAEMOCTH, IPOMEXKYTOYHAS aTTeCTaIlus,
aTTecranus mo uroram peanusanuu OIL.
dopMbI IPOBEICHUS aTTeCTalNK 110 uToraM peanu3anuu OIl: mo pe3ynbraraM BBIOTHEHUS y4eOHBIX
3aanui, online-TeCTOB, TBOPYECKUX MMPOCKTOB.

YueOHblil nJ1aH

®opma u Komnuects | Knacc Bo3spacr KonunuectBo | Yacos | Yaco
Hanpasnennoc Ha3BaHUE O rpymni bl oOyyaromux | oOydarommx B B B
Thb 00BbeTMHEHUS cs csl Helen | ron
10




MogenupoBan 1 7xiacc 12-13 10 2 68
TEXHUYECKas | W€ U Ja3epHbIe e Jer
TEXHOJIOTUH
Y4eOHbIi U1aH HA rOAa 00y4YeHust
COJAEPXAHMUE ITPOI'PAMMBI
YueOHblii (TeMaTHYeCKH) IJIaH
N2 Ha3Banus pasjaesa/TemMbl KoJsmvecTBO 4acoB DopmMbl
Bcero | Teopus [[IpakTuka arrecTauny u
KOHTPOJIst
1. BBoanoe 3ansaTue. 1 1
NHCTPYKTAXK 10 TEXHUKE
0e3omacHoOCTH
2. NudopmanoHHbIe 1 1
TeXHOJIOTHH H
aBTOMATH3HPOBAHHbIE
MH(OPMAIMOHHBIE
CHCTEMbI
2.1. Hudopmanus 1 1
2.2. ABTOMaTU3MPOBAaHHbIE 1 1
WHGOPMAIIMOHHBIE CUCTEMBI
(AHUC)
3. Brenenne B Blender
3.1. Wurepdeiic Blender. Texymmii KOHTPOITb.
[lepemenieHre 1 ©I3MEHEHHE [IpakTidaeckoe 3a1aHne
00bekToB B Blender
3.2. OomwexThl B Blender 1 1 Texymuii KOHTPOIb.
[IpakTHueckoe 3a1aHue
3.3. Extrude (a3xctpyaupoBanue) — 1 1 Tekyumit KOHTPOJIb.
BbI1aBNMBaHue B Blender [IpakTHueckoe 3a1aHue
3.4. Subdivide — moapasaenenue B 2 Texyniuii KOHTPOJTb.
Blender [IpakTHdeckoe 3a1aHne
3.5. Monudukarop Boolean. 2 Texymuit KOHTPOJIb.
bynessl oneparu B Blender [MpakTHYeCcKOE 3a1aHNe
3.6. Momaudukarop Mirror 2 Texymuii KOHTPOIb.
(3epKambHOE OTOOpaKEHHE) B [IpakTHyeckoe 3agaHue
Blender




3.7. Smooth (criaxuBanue) 2 Tekymui KOHTPOJIb.
00BekToB B Blender [IpakTuyeckoe 3ajaHue

3.8. JloGaBneHune MmaTepuaa. 2 Texkymuii KOHTPOJIb.
CBoiicTBa MaTepuasa [IpakTueckoe 3agaHue

3.9. Texcrypsr B Blender 2 TeKyIuii KOHTPOJIb.

[IpakTryeckoe 3ajaHue

3.10.  |Co3nmanue 0ObeKTa O TOYHBIM 1 DOMEIKYTOUHAS

pa3zmepam aTTeCTaIHS.
OTKpBITOE 3aHATHE

4. TBopUecKkHe MPOEKTHI

4.1. 'TBOpPYECKUI POEKT 2 Texynuit KOHTPOJIb.
«Kodeiinas garkay B Blender [IpakTuueckoe 3a1aHue

4.2. TBOpUECKUI MPOCKT 2 Texymuii KOHTPOJIb.
«bam0Oyx» B Blender [IpakTuueckoe 3a1aHue

4.3. TBOpUECKUI POCKT 2 Texymuii KOHTPOJIb.
«["aBaiickas rutapa» B Blender [IpakTHueckoe 3a1aHne

4.4. TBOpUYECKUI TPOEKT 2 Texymuii KOHTPOJIb.
«LBetymias pumHs» B Blender [TpakTHyeckoe 3a1aHue

4.5. 'TBOpPUECKUHN IPOECKT Tekymui KOHTPOJIb.
«Mogens camosera» B Blender [IpakTHueckoe 3a1aHue

4.6. Coznanue cOOCTBEHHOTO 4 Tekyumii KOHTPOJIb.
TBOPYECKOTO MPOCKTA B [IpakTidaeckoe 3a1aHne
Blender

5. HTorosoe 3ansTue. 4 4 Htorosag arrecranus
KoHKypc TBOpUecKHX 3amyTa mpoeKToB
MPOEKTOB
NUTOI'O 37 12 25

Coaep:xkanue y4eOHOro (TeMaTH4yeckoro) Iuiana oOydenusi Pasgen 1. BBoaHoe 3aHsiTHe.
HNHcTpyKTaxk 10 TeXHUKe 0e30MacHOCTH

Teopusa. 3HaKOMCTBO C JIeITEIBHOCTBIO OOBETUHEHHUS, C €r0 LESAMHU U 3a/lauaMu, MOPSIKOM U TUIAHOM
paboTel Ha y4eOHbIM roj. BupryanbHOCTh Kak crnoco0 u3ydeHus peanbHoro mupa. MHCTpykTaxk mo
TEXHUKE 0€30MacCHOCTH NpHU padoTe.

Pasznea 2. UndpopManmoHHbIe TEXHOJOTMH M ABTOMATH3UPOBAHHbIE HH()OPMAIIMOHHBIE CHCTEMbI
Tema 2.1. Hngpopmauusn

Teopusa. Tlonstue nHpopMauuu U ee cBoiicTBa. TexHomorusi cOopa,XxpaHeHus, rnepenadn, o0padoTKU U
NPECTaBICHUS JaHHBIX.



Tema 2.2. Aémomamu3supoeannvie ungpopmayuonnvie cucmemvt (AUC) Teopua.  CocraBisionue
AWC. SI3bikOBblE  cpelacTBa W IpaBuia.

Nudopmanmonnsii  ¢oun cucrembl. CrmocoObl M METOABI OpPTaHHM3AIMH  IPOLECCOB 00pabOoTKH
unpopmanuu. Komriekc NporpaMMHBIX — CPEICTB, PEATU3YIONIMXaJITOPUTMBI  MPEOOpPa30BaHUS
unpopmanuu. KOMIUIEKC TEXHHYECKUX CpEACTB, (QYHKIHOHUPYIOIIMX B cucreme. Ilepconarn,
obcmyxxkuBaroutuii cuctemy. Lemn u 3amaun AUC. Knaccudpuxamus AUC.

Paznen 3. Beenenue B Blender

Tema 3.1. Humepdgeiic Blender. Ilepemewenue u usmenenue oo6vekmos ¢ Blender

Teopus. Blender — cBoOomHOE NpPWIOKEHHE JUIS CO3[JaHUE TPEXMEPHOW Tpaduku, aHUMALUH,
MHTEPAaKTUBHBIX mporpamMm u ap. OcobenHoctu unTepdeiica B Blender. Mcmonb3oBanue KiaBuIIM
NumLock. IIpuniun opranuzammu riaasaorookHa Blender. Ilsate pemakropos: Info (Mudopmanus), 3D
View (Tpexmepusiii Bum), Timeline (Illkama Bpemenun), Outliner (Menemkep 0OBEKTOB),
Properties(Cpoiicta). Dxpansl Blender u ux 3amaun. Penakrop 3D View u ero dyersipe pernona. [ aBHbIi
peruoH (Main region) - TpexMepHbIE MOJETH, KaMepbl, JaMIibl uap. 3aronoBok (Header) — Mento, psin
KHOMOK ¥ BbInagaromux cruckoB. [Tonka uucTpymentoB (Tool shelf). Peruon coiicte (Properties
region). Hactpoiika Blender. Ynpasnenue cienoii B Blender.

Ilpakmuka. BeimonHeHne npaktudeckoro 3amanus. [lepememienue m m3MeHeHue oObekToB B Blender
(naiitu Bce peruonsl B 3D View, monpo6oBaTh CKphIBaTh U OTKPHIBATH UX).

Tema 3.2. O6vexmot ¢ Blender

Teopusa. bazoBble TpaHcpopMaLuu (IepeMelleHue, BpaleHue, MaciradupoBanue). OObeKTHBIN pexxuM
U pexxuM penaktupoBanus B Blender. Habop pexxnMoB B3anMOoAEHCTBHSI 00BEKTa M €r0 3aBUCUMOCTh OT
tuna o0bekta. KyO — mesh- o0bekT, COCTOSIIMHA W3 OTACIbHBIX TPYII 3JIEMEHTOB: BEpIIMH
(vertex),pebep (edge) u rpaneii (face). LlenrpanbHas Touka. Mesh-00BEKTHI — Pa3HOBHIHOCTh OOBEKTOB B
Blender (cetku m mosucerku). Ux ¢ynkuus. Jlecats mpenycTaHoBieHHBIX mesh- oObexkToB Blender.
Blender ciomn.

Hpakmmm. Brinonsenue MPAKTUYCCKOI'0 3aJIlaHUA. COS,Z[aHI/Ie 00BEKTOB

«Monekyna Boab», «Karus».
Tema 3.3. Extrude (a3xkcmpyoupoeanue) — évioasiusanue ¢ Blender

Teopua. Tpancdopmanus Extrude (BeinaBnuBanue). MHcTpymeHT Tpancdopmanuu Extrude. Pasnuma
MEXIy WHAMBHIyaTbHBIM W PETHOHAIBHBIM BbIaBIMBaHueM. Tpanchopmatop Inset (BcraBka,
BbIJIaBJIMBaHuE BO BHYTpb) Faces.

Ilpakmuxka. Bremonnenne mnpaktudeckoro 3aganus. Co3maHue o0O0beKTa MOJEIH caMojieTa ITyTeM
SKCTPYIUPOBAHMUSL.

Tema 3.4. Subdivide — nodpazoenenue ¢ Blender

Teopusa. Subdivide — wHCTpYMEHT Ans pas3jeneHus MPSMOYTOJbHBIX M TPEYroJbHBIX pedep M rpaHen
mesh-o6wekToB. Jloctyn k Tpanchopmatopy Subdivide. PaGorta co cioxkuHbIMEH (HOpMaMH TUIOCKOCTH.
Hcnonb3oBanue nnctpymenta Bevel u Connect Vertex Path.

Ilpakmuxka. BeimonHeHne mpaktudeckoro 3afanus. CozmaHue Monaenen

«CTOJIa», «TOMHKaY», KKPECJIa» H T..
Tema 3.5. Mooughuxamop Boolean. Byneswt onepayuu ¢ Blender

Teopua. Penakrop coiictB (Properties) — moctyn k wmoaudukaropam B Blender. Bynesble wnim
nmornueckue omnepamuu (boolean operations) — TpeAMET MaTeMaTHYECKOW JIOTUKH. Tpu omepanuu
Boolean. Ilepeceuenue (Intersect) — obmacts mepekpbiTisi Mesh- oobekToB. O0benuuenne (Union) —
coenMHEeHHE 00BbeKTOB B o1uH. PasHocTs (Difference) — omuH 00BEKT BBIpE3aeT U3 APYroro Ty oOJacTh,
KOTOPYIO MIEPEKPBII. ANTOPUTM U OCOOCHHOCTH HMCIIONIb30BaHus MoaudukaTopa Boolean B Blender.
Ilpakxmuxa. Beinonnenue npakruyeckoro 3aganus. Co3mpanue oObekTa MOJACIH

«KOJIOBI» C TIOMOIIBIO OYJIEBBIX HHCTPYMEHTOB.
Tema 3.6. Moouguxamop Mirror (3epxanvnoe omooépayxcenue) 6 Blender Teopusa. Cummerpus —
CBOMCTBO OOJBITMHCTBA 00BEKTOB peanbHOro Mupa. Ocu



U TUIOCKOCTH cHUMMETpuH. CHUMMETpUYHBIC TOJOBHHBI — 3€PKAIbHOE OTPAKEHUSMHU APYr Jpyra.
HNucTtpymenT 3epkanbHOro otobOpaxkeHuss B Blender. OcoGeHHOCTH HCMOIB30BaHUS MOIU(HUKATOpA
Mirror. KittoueBbie HacTpoiiku — ocu (axis). LleHTpanpHas Touka.

Ilpakmuxka. BpionHeHne  MPaKTUYECKOTO 3a7aHusl. Co3nanue MOJIETIH

«raHTelb» C UCIIONIb30BaHUEM HHCTpYMeHTa Mirror.
Tema 3.7. Smooth (cenarcueanue) o6vexmos ¢ Blender

Teopus. I'pyria HHCTPYMEHTOB CTiiakuBaHus — Tpancopmaropsl. Knonka Smooth (rmaako) — cambrit
POCTON BapwaHT criaxkuBanus. 3areHenue (Shading).
Knomnka Smooth Vertex (criaauts Bepiuny). ['pyrina HHCTpYMEHTOB CriIaKHBAHUS

— moau¢ukaropsl. Monudukatopsl Smooth, Corrective Smooth u Laplacian Smoothux ocoGennocTu.
Mopaudukarop Subdivision Surface — mydmuii BEIOOP.

Ilpakmuxa. BreinonHenue npaktuueckoro 3aaanus. Co3iaHue Tpex MOX0KUX KApTHHOK CO CIIIaKEHHON
chepoil B NEHTpe C MNPUMEHEHHEM JIIOOOro W3 BapUAHTOB CIVIAXKHMBAHUS: 3aTeHEeHHEe Smooth;
tpanchopmarop Subdivide Smooth; moguduxarop Subdivision Surface.

Tema 3.8. [lobasnenue mamepuana. Ceolicmea mamepuana

Teopusa. VI3meHeHHE IBETOBBIX CBOMCTB oObekTa B 3D-MonmenupoBaHuum — J00aBUTH M HACTPOUTh
00beKTy MmaTepuan. Jlpyrue BHU3yalbHBIE CBOWCTBA OOBEKTA

(oTpaxkaromasi crtocOOHOCTh, MPO3PAYHOCTh, CBETONpPEIOMIICHUE U Jp). ba3oBbie MpHHIMITEI paObOTHI C
Mmatepuanamu. Brxiagka Material pemakTopa cBocTB — Ui HacTpoiku MatepuanoB. CloTbl Ams
MaTtepuaioB. BrpiOop, coxpaHeHuWe, 3aMeHa MaTepuasia oObeKkTa. Ha3zHadueHwme Marepuana cioTa
OT/ICNIbHBIM TPaHsIM U rpymiam rpaHeii mesh-oobexkros — Assign. Onpenenenue, 4to OyneT IPOPUCOBAHO
Ha KOHEYHOM M300pa)KCHUH — TIOBEPXHOCTH, Kapkac, 00beM mim rao-dactuibl — Surface, Wire, Volume,
Hal. Bknanka Diffuse (nuddy3us, paccenBanue) onpenenseT OCHOBHOM LBeT. Specular — mBer Osuka.
Shadow — TeHs.

Ilpakmuka. BrinonHeHne NpakTUYECKOTO 3a1anus. MccnenqoBanue HACTPOMKY CBOMCTB IIPO3PAYHOCTH U
oTpaxkaromel crnocobHocTn Mmarepuana (maHenu Transparency u Mirror). Co3naHue KapTHHKH, Ha
KOTOPOH B 3epKajie OTPAKACTCS CTSKJISTHHBINA MIPEAMET.

Tema 3.9. Texcmypot ¢ Blender

Teopusa. Texctypsl B Blender mo3Bomsitor nenarb marepuanbsl Oosiee peaaucTHUHbIMH. Heckonbko
TEKCTyp MaTepuana. MHoroobOpasue HacTpoek TekcTyp B Blender. Tun (Type) OonbpmmHCTBa TEKCTYp
onpezenseT TO, KaK OHa BBIMISAUT UM 4yTo UMHUTHpyeT. IIupokuii nuamna3oH M3MEHEHHH TEKCTYPHBIX
THUIIOB, C TIOMOIIIbIO HacTpoek B Blender.

Ilpakmuka. BopinonHenue mnpaxkTudeckoro 3ananusa. Co3laHue OOBEKTOB COAHOW TEKCTYpoH, HO W3
pa3HbIX MaTEPUAJIOB.

Tema 3.10. Co30anue 00vekma no mounvim pazmepam

Teopua. Co3nanne 0ObEKTOB C 3a/laHHBIMU pa3MepaMu. Ueprex netanu U HacTpoiika Blender. Pa3mepst,
MPUBSI3KH, KOOpAuHATHL. MozenupoBanue aeranu. Pabora ¢ ceTkoil mogenu.

Ilpakmuxka. OTKpbITOE pakTHYecKoe 3aHsATHe. Co3laHre 00bEKTOB C33JaHHBIMU Pa3MEPaMH.

Pa3nen 4. TBopueckue npoeKkThI

Tema 4.1. Teopueckuii npoekm «Kogpeuunas wawmxa» ¢ Blender

Teopusa. PazpaboTka anropuT™a JAeUCTBUN MO pean3alii TBOPUYECKOTOMPOEKTa
«Kodeiinas gamnikay.

Ilpakmuxa. Peamuzaniis TBOPYECKOTO TIPOEKTA «Kodeitnas  vamka» (IIpunoxenne 1).
Tema 4.2. Teopueckuii npoexm «bamoyk» ¢ Blender

Teopus. Pa3paboTka anropuTMa JSUCTBUH MO peanu3alii TBOPUYECKOTOMPOEKTa

«baMOyK».
Ipaxkmuka. Peanmu3zaius TBopueckoro npoekra «bamoyk» (Ilpunoxenue 2).
Tema 4.3. Teopueckuii npoexm «I asaiickas zumapay ¢ Blender



Teopus. Pa3paboTka anropuTMa JASUCTBUH MO peau3alii TBOPUYECKOTOMPOEKTa
«["aBalickasi rutapar.

Ilpakmuka. Peanuzauusi TBOPYECKOrO0 IIPOEKTa «l"aBaiickas  tutapa» (IIpunoxenue 3).
Tema 4.4. Teopueckuit npoekm «lleemywasn euwnsn» ¢ Blender

Teopus. Pa3paboTtka ajroputma AEMCTBUM 1O peann3aluy TBOPYECKOIOIPOEKTa
«IBeTy1ast BUIIH».

Ilpakmuka. Peanuzauuss TBOPYECKOrO IIPOEKTa «UBerymas  Bumnsa» (IIpunoxenue 4).

Tema 4.5. Teopueckuit npoekm «Moodenv camonremay ¢ Blender
Teopus. Pa3paboTka anropur™a IeHCTBUI 1O peain3aiuyd TBOPUYECKOTOIIPOCKTa
«Mogens camoseray.

Ilpakmuka. Peanuzanuss TBOPYECKOrO TMPOEKTa «Mopenb camornetay (ITpunoxenue 5).
Tema 4.6. Cozoanue coocmeennozo meopueckozo npoexma ¢ Blender

Teopus. Beibop TEMbl H NOATOTOBKA  IUIAHA peajM3allid  COOCTBEHHOTO TBOPYECKOTO
npoekTa B Blender.

Ipaxkmuxka. Co3nanue cOOCTBEHHOTO TBOpUECKOTo mpoekTa B Blender.

Pa3nen 5. UTorosoe 3ansitue. KoHKypc TBOpUeCKHX NMPOEKTOB

Ilpakmuxa. Hrtorosas arrecTauus. 3amuTa COOCTBEHHBIX TBOPYECKHUX IPOEKTOB.
®OPMbI KOHTPOJIA 1 OUEHOYHBIE MATEPUAJIBI

Cayxar Juid onpeieieHHus pe3yabTaTUBHOCTH ocBoeHHst Ilporpammel obOydaromumucs. Texyuiuii
KOHTPOJb TPOBOJUTCA IO OKOHYAHUM H3YYEHUS KaKJOW TEeMbl — BBINOJIHEHHE OO0YyYaroIMMHCS
NPaKTUYeCKUX 3afaHuil. [IpoMexyTOUYHBIN KOHTPOJIb MPOXOJUT B CepeinHEe ydeOHoro rojga B (opme
OTKPBITOrO 3aHATHA. VITOroBbIIl KOHTPOJBL (3a4€THOE 3aHATHE) MPOXOAMUT B KOHIE y4eOHOro roja — B
(opMe 3alUTHI MPOEKTOB, HA KOTOPOM 00yyaroImuecs NpeiCTaBIs0T CBOU pabOThl U OOCYXKJIAIOT HUX.

Dopmbl nposedeHUA aMMecmauuu:
. BBINIOJIHEHUE TPAKTUYECKUX 33aHUI;

° 3aluTa IpoOCKTOB.

OPTAHU3AIIMOHHO-IIEJATOI'MYECKHUE YCJIOBUSA PEAJIM3ALIUU ITPOI'PAMMBI
Peanuszanus [IporpaMMmel CTpOUTCS Ha MPUHIMIAX: «OT ~ MPOCTOTO K  CIOKHOMY»  (YCJIOXHEHHE
UAET «pacIIUpSIONIEICsS CIMpaANIbIO»), JOCTYITHOCTH MaTepualia, pa3BuBaromero odyuenus. Ha mepBbix
3aHATUSX MCMOJIB3YETCd METOJl PENPOIYKTUBHOTO OOY4YEHHs] — 3TO BCe BHUIBl OOBSCHUTEIBHO-
WUTIOCTPATUBHBIX METOJOB (0OBSICHEHHE, JIEMOHCTpAlUs HarjsAHbIX mocobuit). Ha sTtom »rtame
o0yyJaroIuecs BBINOIHAIOT 33/1aHUsI TOUYHO 10 00pa3iy ¥ O0BSICHEHUIO. 3aTeM, B TEUCHHE JalbHEHIIEero
00y4YeHHs, MOCTENEHHO YCIOXKHSAS TEXHUYECKUH Marepuai, MOJKIYAIOTCS METOAbl MPOTYyKTUBHOTO
oOyueHus1, TaKue, Kak METOJ MPOOJIEMHOI0 M3JI0XKEHHS, YACTUYHO-TIOUCKOBBIM METOJ, METOJ] POEKTOB.
B xoze peanuszanmu [IporpaMMel ocyIiecTBiIseTcsl BapuaTHUBHBIHN MOAX0] K paboTe.

TBopUeckn akTHBHBIM 00YYAIOIIMMCS MPEAIATatoTCsl JOMOJHUTENbHbBIE WK allbTEPHATUBHBIE 3aJaHUs, C
6osee cnabbiMK 00yUaIOIIMMUCS TOPSIOKBBITOIHEHHUS pabOoThI pa3padaThIBaeTCsi BMECTE C MEAaroroM.
OCHOBHBIMH, XapaKTEpHbIMHM IpH peanu3anuu gaHHo [Iporpammel, popmamu mpoBeneHUs 3aHITHHA
SBJISIIOTCSI KOMOMHUPOBAHHBIE 3aHATHUS, COCTOSIINE U3 TEOPETUUECKON M MPaKTHYECKON YacTel, mpruuemM
OosbliIee KOJIMYECTBO BPEMEHU 3aHUMAET MPAKTUUECKas 4acTb.

[Iporpamma peanu3yercss ¢ HPUMEHEHMEM AJIEKTPOHHOIO OOydYeHus U

MUCTAHIIMOHHBIX 00pa3oBaTeNbHBIX TEXHOJIOTHH C HCIIOJIL30BAHUEM CHUCTEM
JTUCTAHITMOHHOTO OOYYCHHS.



. [Tpu peanu3zaiy NporpaMmbl UCHOIB3YIOTCS CIEAYIONINEe 00pa30BaTeIbHbIC TEXHOJIOTHHU (B T.U.
IUCTAHIIMOHHAS):

. Hemoncmpayuonnas-oucmanyuontas, Koraa o0yqarouecs CIyIanT 0ObsICHEHUs Meaarora u
HaOJII0AAI0T 32 JEMOHCTPALMOHHBIM 3KPaHOM MJIM SKpPaHaMU KOMIIBIOTEPOB Ha YYCHMUYECKHX pabOdMx
MeCTax;

. ¢ponmanvras, xorna o0yJarourecsi CAHXpOHHO pabOoTaroT 1Mo/ yIpaBlIeHUEM Te/1arora;

. camocmosamenvHas, Koraa 00ydarolluecs BBINOJIHSIIOT WHAWBHUYaJbHBIE 33JaHUSl B TEUEHUE
YaCTH 3aHATHS WJIM HECKOJBKHUX 3aHATUH.

. Jnis mpoBeieHUs 3aHATHA C TPUMEHEHHEM DJJIEKTPOHHOTO OOY4YeHHsT W AMCTAHIIMOHHBIX

00pa3oBaTeNbHBIX TEXHOJIOTHHA C HCIOJIb30BAaHUEM CHCTEM AMCTAHLMOHHOIO OOYYEHMs IO KaXJIOH
yueOHOU TeMe pa3pabdoTaHbl MHPOPMAIMOHHBIC MAaTEPHANbl U TEXHOJOTUYECKUE KapThl (MHCTPYKIIUH,
MaMSTKH) TIO BBIOJHEHHUIO O0yYaIONIMMHUCS MPAKTUYECKUX 3a/IaHuUM.

MarepuanbHo-TeXHU4YeCKHe ycaoBus peaanzauuu [Iporpammel

[IponykTuBHOCTH PabOTHI BO MHOT'OM 3aBHCHUT OT KaueCTBa MaTEPHAIbHO- TEXHUYECKOTO OCHAIICHHS
mpouecca, HUHPPACTPYKTyphl OpraHu3zalud U HHBIX ycinoBui. Ilpu peanuzauuu IIporpammer
WCIIOJIB3YIOTCS. METOJAMYECKHE IOCOOUs, IUIAKTUYCCKHEC MaTepualibl, MaTepHajabl HAa JJIEKTPOHHBIX
HOCHTETISIX.

JIJis yCTIenHOTo MPOBEICHUS 3aHATUN U BBIMOHEHUs [IporpaMMBbl B ITOJTHOM 00BheMe HEOOX OTUMBI:

uHngacmgz YKmypa opcanu3auuu.’

yueOHbIN KaOUHET;

meXHUYeCcKue cpedcnaa 00yuenus:

. [IK — 12 mr. (omepanuonnas cuctema Windows: 7, Vista, 8, 10 (32-OutnHast, 64-OutHas);
nporieccop ¢ TakroBoit yactoroit 2200 MHz u 6onee; O3V He meree 2 ['B; Buneokapra ¢ BUIEOMAMSITHIO
00BeMOM He MeHee 256 MO;

. 1O — Blender 3.0 (ckaunBaeTcs OeCIIaTHO);
. TeseBu3zop— 1 mr.;

. yaeOHast jocka — 1 mr.;

. 3D-npunTep — 3mmT.;

. pacxonHbIie MaTepuansl 1t 3D-npuHTepa;

YueOHo-nHpOpMaALMOHHOE 00ecnieyeHHne POrpaMMbl

Hopmamusno-npasoswvie akmul u OOKyMeHMmbl

. ®enepanbublii 3akoH 0T 29 nekabps 2012 r. N2 273-®3 "OO obpasoBanmu B Poccuiickoit
Oenepauun".

. KoHnenmust pa3BuTHs JOMOJHUTEIBHOTO OOpasoBaHust nererd no0 2030 roma (yTBepxkiacHa
pacriopspxerneM [IpaButenscTBa Poccniickoit @enepannu ot 31 mapra 2022 r. N2 678-p).

. [Topsimok  opraHW3amMd W OCYIIECTBICHHS  OOpa30BAaTENbHOH  JCATENBHOCTH  TI0
JIOTIOJTHUTEBHBIM ~ 001IIe00pa3oBaTeNbHbIM — IIporpaMMaM  (yTBEpKJeH MpHukKazoM MUHHCTEpCTBa
npocetieHust PO ot 9 HosOps 2018 r. N2 196).

. [leneBasi Monenb pPa3BUTUS PETHOHAIBHBIX CHUCTEM JIOTIOJIHUTENIBLHOTO 00pa3oBaHUs JeTel
(yTBepikaeHa mpukazoMm MuHuctepcTBa poceieHus Poccuiickoit @enepannu ot 3 ceHtsaops 2019 r. N2
467).

. Mertoanyeckue peKOMEHIALMU IO NPOEKTUPOBAHUIO JONOJHUTENBHBIX OOIIepa3BUBAIOIINX
nporpaMMm  (BKJIIOYas Pa3HOYPOBHEBBIE MPOTpaMMbl): TPHJIOXKEHHE K NUCbMY MUHHCTEpCTBA
oOpa3oBanus u Hayku Poccuiickoit @enepanmu ot 18 Hosi0pst 2015 . N2 09-3242.



° MGTOI[I/I‘-IGCKI/IC pPEKOMCHAAIU 110 peajin3aliuu AJOIMOJHUTCIbHBIX OGH.[GOGp&SOB&TGJIBHBIX
mnmporpamMm € IpUMEHCHHUEM JJICKTPOHHOI'O 06y‘leHI/IH N JUCTAaHIIMOHHBIX O6paSOBaTCJ'II)HI>IX TEXHOJIOTHIA:

MIPHJIOXKCHHE K MHUCbMy MuHHcTepeTBa npoceemenus Poccuiickort ®@enepanuu ot 31 saBaps 2022 . N2
JIT-245/06.

. CII 2.4.3648-20 «CaHuTapHO-3MHIEMHOIOIHYECKHEe TPEOOBAaHMSI K OpraHU3alMi BOCIUTAHUS H
oOyueHusi, OTIbIXa M O3JOPOBJICHUS JETe W MOJoJexku» (YTBEp)KIEHBI MOCTaHOBJIeHHEM [ J1laBHOTO

roCyJapCTBEHHOIO caHuTapHOro Bpaya Poccuiickoit depepanmu ot 28 centsiops 2020 r. NQ 28).
. CanlluH 1.2.3685-21 «CanuTtapHble HOPMAaTHBBI U TPEOOBAHMS K 00€CTICUCHHIO 0€301TaCHOCTH 1
(wm) Oe3BpemHOCTH JUIsl 4YejoBeKa (aKTOpOB cpelnbl oOuTaHus» (yTBEPXKACHBI TOCTAHOBIICHUEM

['maBHOTO TOCYIapCTBEHHOTO CaHUTApHOTO Bpada Poccuiickoit @eneparinu ot 28 suBaps 2021 . N2 2).
. [Tpuka3s Jlemapramenta oOpa3zoBaHus ropoaa Mocksbl ot 17.12.2014 r. N2 922

«O Mepax 1O pa3BUTHUIO JIOTOJHUTENBHOTO oOpazoBanus aereid B 2014-2015 rogy». —

akmyaieH OJisl NPOCSPAMM, Peanu3yemvlx Ha OI00HCEMHOU OCHOBe

. [Tpuka3 [lenapramenTa ooOpazoBanus ropoaa Mocksbl oT 07.08.2015 1. N2 1308 «O BHeceHuun

M3MEHEeHUH B mpuka3 Jlemapramenra oOpa3zoBanus ropojga Mocksel oT 17 nexadps 2014 r. N2 922y, —
akmyanew O NPOSPAMM, Peaiu3yemvlx Ha 6100AHCEMHOU OCHOBe

. [Tpuka3 [lenapramenrta obpa3oBanus ropoga Mocksbsl oT 08.09.2015 r. N2 2074 «O BHeceHHH
u3MeHeHnd B mpuka3 Jlemapramenra oOpasoBanusi ropoga MockBel ot 17.12.2014 1. N2 922%». —
akmyanew 05 NpocPamMM 6600HO20 YPOBHS

. [Tpuka3 [lenapramenTa oOpazoBanus ropoaa Mocksel oT 30.08.2016 . N2 1035 «O BHeceHuun
M3MEHEeHHH B mpuka3 Jlemapramenta oOpa3oBaHus ropojga MockBbl oT 17.12.2014 1. N2 922». —
akmyanen 05 NPOSPAMM, Peanu3yemblX Ha OHO0HCEMHOU OCHO8e, Cledylouel memMamurKu: MeouyuHd,
KOMNIIEKCHAsL 6€30NaACHOCMb, UHICEHEPUsl, HAYYHO-TNEXHOI02UYECKOe MBOPUEeCmEo

. VYcraB ['ocynapcTBeHHOT0 OIOPKETHOTO 00111€00pa30BaTENLHOIO YUPEKAECHUS

ropojsia Mocksebl [1Ikoira N2 777

CIIUCOK JIMTEPATYPbBI

Cnucok JTuTepaTyphbl, HCNOJb3yeMO# PH HANIMCAHUM MPOrPaAMMbI

. Bapden T. [Ipororunuposanue. IIpaktrueckoe pykoBoacTBo. — M.: Mann, VBanos u ®ep0ep,
2013.

. [IpaxoB A.A. Blender. 3D-mMonenupoBanue U aHuManus. PyKoBOACTBO AJsi HAUMHAIOMIMX. —
CII6.: BXB-ITerepoypr, 2009.

. [TpaxoB A.A. Camoyuurens Blender 2.7. — CTI16.: BXB-ITetepoypr, 2016.

. Kepnoy A. B. UckyccrBo 3D-anumanuu u cnemdddexros. /Ilep. ¢ anrn. E.B. Cmonunoi. — M.:
Bepmuna, 2004.

. Kponncrep JIx. Blender Basics. Yuebnoe mocobue. /Ilep. ¢ anrn.: FO. A3zosues, FO. KopOyrT:

[DnexTponHsIit pecypc]. — M.:, 2011. URL: http://b3d.mezon.ru/index.php/Blender_Basics_3-rd_edition.
([ata obopamenus: 19.04.2019).
. VYpoku no Blender: [Dnextponnsiii pecypc]/caiit Blender 3D. URL: https://blender3d.com.ua/.
(I[aTa obpamenus: 19.04.2019).

Xecc P. OcnoBsl Blender. PykoBoactBo 1o 3D-mMonenupoBaHuio ¢ OTKPBITHIM UCXOTHBIM KOJOM:
[3JI€KTpOHHbII/I pecypc]. 2008. URL: https://b- ok.cc/book/1137012/dff88f. (Jlara oOpamenus:
19.04.2019).

KaapoBoe o0ecnieueHue nporpaMmmabl



[Tporpamma «OcHOBbI 3D - MOAenupoBaHHs» pEaTU3yeTCs YUHUTEIEM/TIEaroroM JIOMOJHUTEIHLHOTO
o0Opa3oBaHMs, UMEIOIIUM MpodeccnoHanbHoe 00pa3oBaHHE B 00JIACTH, COOTBETCTBYIOLIECH MNpoduiIo
MPOTPaMMbl, U TIOCTOSIHHO TOBBIIIAIOIIMM YPOBEHB MPO(PECCHOHATBHOTO MaCTEPCTBA.

[Tpunoxxenune 1

AJITOpUTM J1eCTBUIA 10 peaiu3auuy TBOPYECKOT0
NPOeKTa
«Kogeitnast yamka»

[epexmtounthess Ha oporpadUyecKuii peKUM OTOOpakeHUsT M 00aBUTH B CIEHY Koiblo. Ha Buze
ciepenu mpodKcTpyaupoBarh ero BeBepx (E|Z|3|Enter), mocie sToro pasBecTH BEPXHIOK YacTh
(S|1.3|Enter). JloGaBute paszpe3 B HmkHed vactu 4amku (Ctrl + R) u 3akpbITh OTBEpCcTHE BHHU3Y C
MOMOIIIBIO KJIaBuIM F. 3areM mpo3KCTpyaIupOBaTh HIKHIOK 4acTh C MOMOIILI0 nHCTpyMeHTa Inset (1).
Jlo6aButs moaudukarop Solidify, ycranosuts mist Hero tonuay 0.4 ¥ MPUMEHUTH €ro. 3ateM 100aBUTh
moaudukarop Subdivision Surface ¢ ypoBaem moapaszgenenuss 3 u meidauar Smooth. Tlocne sToro
n00aBuTh aBa paspe3a B ykasaHHbix Mectax (Ctrl + R). Bbigenuts JBe yKa3aHHbIE TpaHH |
npoakctpyaupoBath ux (E|1.6|Enter). 3arem BbiAeauTh JBe OOKOBBIC T'PAaHU PYYKH YAIIKKM U BCTABHUTH
s vux rpand (1)0.35|Enter). He cuuMas BhifeneHHsT BOCIIOJIb30BaThcst HHCTpymMeHTOoM Bridge Edge
Loops (W — Bridge Edge Loops). He cuumas BbiiesieHus, 100aBUTh K HEMY TC JIBE IPaHH, U3 KOTOPBIX
Obuta 3KCTpynupoBaHa pydka W cmectuth Bce mo ocu Y (G|Y|0.25|Enter). [ns 3aBepuieHus
MOJICJIMPOBAHUS PYYKH JOOABUTH €Ille OJWH pa3pe3 B BepXHei uyacTu vamku. [lepecuntars HOpMasu
(Ctrl + N) u 3aBepuuth MojenrpoBanue Yamky. JJo00aBUTh B CIIEHY IUIOCKOCTb, yBenn4yuth ¢ B 100 pa3
(S|100|Enter) u pacmonoKuTh B KauecTBE CTOJA 151 Yariku. JI00aBUTh B CIIEHY KaMepy, PacroOKHTh €€
nepen 4amkod. M3mennts ans kamepsl napamerp Focal Lens ¢ 35vm Ha 100mwm. [[ns crona co3aath
HOBBII MaTepual ¢ HaCTPOWKaMH MO yMOi4YaHMio. Iy Yalmku co3gaTh HOBBIM MaTepual M 3aMEHUTH
meiiiep Diffuse BSDF wa Principled BSDF. YcranoButs juist Hero napametp Base Color B 3HaueHue:
586fe7. JIobaBuTh B CIICHY JIaMITy M BBICTaBUTH JIJISl HeE HACTPOMKHU. BHIMONHUTE BU3yanu3anuto. Ha
BKIagke pengepa ycraHoButb 200 coMIioB, a Ha BKJIAaIKe CIOEB pEHIEpPa aKTHBHPOBATH
mrymononassienue (Denoising). CoxpaHuTs.

[Tpunoxenue 2

AJITOPHUTM J1eCTBHII 110 peaJu3anuu TBOPYECKOro npoexkra «bamoyx»

Cozoanue nucmra. Ismennts Tun penaepa va Cycles Render. Yaanuts Ky0 MM3MEHUTh THII JIAMIThI Ha
conrie (Sun). Ilepeiitn Ha Bux cBepxy (Num Pad 7), oproronansusiii Bua (Num Pad 5) u no6aButh
(boHOBOE M300pakeHre. YMEHBIIUTE ero pasmep (Size 1) u 106aBuTh miockocts. [Toapasmenuts ee 3
paza (W — Subdivide) 1 nmoBTopuTh C €e moMmoIso (GopMy JUCTKAa. B pexxume penakTUpOBaHUS, BH]
CBEpXY, OPTOrOHAJIbHBIN BHJ] BBIJICIUTh BCE BEPIIMHBI MJIOCKOCTH M BBITOIHUTE pa3BepTky (U — Project
from View (Bounds)). [epeiitu B okno UV/Image Editor, 3arpy3uts B Hero nzo0Opaxenue 6amOyka,
MOBTOPHUTH (POPMY JIMCTKA, HE MPUKACAsICh K BEpPIIMHAM U KpasM. B HIDKHEH YacTH JIUCTKA, MOCICTHIE
aBa peOpa 3aBeCTH BHYTPh JIMCTKA. [IpUMEHHTH K IUIOCKOCTH mmeiaep Smooth u moxudukarop
Subdivision Surface B ypoBerr 2. @®oOHOBOe H300paKeHHWE OTKIKOYUTH. [Ipy  MOMOIIU
IPOTOPIOHATBHOTO penakTupoBanus (O) 3arHyTh Kpas jauctka (Tum Sharp). BeITSHYTh €ro HUKHIO
gacTh 1o ocu Y. Co3naTh JUIsl TUIOCKOCTH HOBBIM MaTepuai M NEepelTH B peaakTop HonoB. HacTpouTts
CIIEYIOLIHI MaTepHa Ui JTUcTKa. [ mpuaauu JIMCTKy OOJIBIIEro peaim3Ma, He0OX0IUMO IPUMEHUTD
k Hemy momudurarop Displace. Jlns storo: nobasuth B cueny mycteimky (Shift + A — Empty) u
OTOJBHHYTh €€ B CTOPOHY OT JIUCTKA. [IpiMeHHTh MOAM(HKATOp M B KayecTBE 00BbEKTa aedopManuu
yKa3aTh MyCTHILIKY.

Coz0anue ompocmra. J100aBUTh B CIICHY KOJIBIIO, YMEHBIINTh KOJMYECTBO BEpPIIMH 10 18, yMeHbIIUTH
ero macmtab (S|0.1|Enter) u moBepuyts mo ocu Y Ha 90°. IIpu momornu skcrpyaupoBanus (E) co3mpars
U3 HEro OOBEKT HYXHOU (hopMmbl (Takke mpuMeHuTe meinep Smooth). Beigenuts ykazanHoe pedpo u



nometuts ero (Ctrl + E — Mark Seam). B pexxume penakTHpoBaHUs BBIACIHTH OTPOCTOK TOJHOCTBHIO U
BeIMONIHUTE €ro passeptky (U — Unwrap). B okue UV/Image Editor mosepuyts pasBeptky Ha 90°
(R|90|Enter) u pacrnonoxuth ee 1o 1eHTpy Juctka. Co3aarh s OTPOCTKA HOBBIM MaTepuasl U NepeiTH
B pEIaKToOp HOMOB. Termepb HEOOXOIUMO PACIIONIOKUTh HECKOJIBKO JMCTKOB Ha JaHHOM oTpocTke. [lepen
3TUM BBIICIUTD JIHCTOK U B PSKHUME PEIAKTHPOBAHUS CMECTUTH €ro IEHTP TaK, 4TOObI OH ObLI BHH3Y
JIMCTKA. JTO TO3BOJIKT JIETKO YBEJIHMUYUBATH/yMEHbBIIATh pa3Mep KaKIOro JHUCTKa. BbIOpaTh JHCTOK, pU
MOMOIIM TEPEMEIICHHUs, BPAIICHHS M MaclTabUpOBaHHs H3MEHHTH €ro (opMy M pPaCIONOKUTH Ha
orpoctke. TakuM ke CrocoOoM pacroIoKUTh elle 7-8 TUCTKOB Ha oTpocTke. [10 3aBepIeHHI0 BBIICIUTh
Bce JUCTKU U oTpocTok u Haxwmute (Ctrp + P — Object). Cosnare komuto orpoctka (Shift + D) ¢
JMCTKAMH ¥ K3MEHUTh GOPMY U YIJIbl PACIIOIOKEHHSI JINCTKOB, YTOOBI CO3/aTh €IIle OJJMH OTPOCTOK.

Cozoanue cmebns. JJo0aBUTh B CLIEHY KOJIbLIO, YMEHBIINUTh KOJIMYECTBO BEPIUIUH 10 16, yMEHBIINTH €ro
macrad (S|0.25|Enter) u mposkctpyaupoBark BBepx mo ocu Z Ha 2 emunuisl (E|Z|2|Enter). Tlpu
HOMOIIM AKCTPYAUPOBaHUs U jgobaeneHust jponoiHutenbHbiXx konen (Ctrl + R) coszmate ummusmp.
[Mometuth oany rpans (Ctrl + E — Mark Seam) u Beimonauth passeptky mwmnapa (U — Unwrap).
IMepeiitu B okHo UV/Image Editor, 3arpy3uth B Hero TekcTypy 6amOyka W paciojiOXHUTh Pa3BEPTKY.
Hacrpouts mMatepuan aist crebisi. [Ipumenuts k crebumto meiaep Smooth u momudukarop Subdivision
Surface B yposens 3. IlepeiiTu Ha BUI criepeid, PeXKUM PEAAKTHPOBAHUS U U3MEHHUTH (POPMY LIUITUH/pA:
CY3UTh pedpa B HIKHEH ero 4aCTH, HEMHOTO PacIIMPHUTh B BEPXHEH U HEMHOTO MTOBEPHYTh. B 00beKTHOM
pekuMe co3llaTh AyOauKaT 00bEeKTa U MOAHATH ero 1o ocu Z. IloBepHyTh Npoy0IMpOBaHHYIO YacTh IO
ocu Z Ha MPOU3BOJIBHBINA Yroil. 3aTeM co37aTh eme 3 KOMHH U KaXIyl0 U3 HUX MOBEPHYTH Mo ocu Z Ha
ciyyaitHblil rpagyc. Bee yactu 6amOyKka roToBbl, MOXHO coOpaTh UX BMecTe. Pacnonoxuts 00a oTpocTka
Ha crelie.

Hacmpoiika cyenvt u penoepune. Ha BKIIafKe CLIEHbl U3MEHUTh €IMHUIIBI U3MEPEHUS] HA METPHUECKHE.
Ha Bknanke mMupa yCTaHOBHTH HEMHOIO 3€JI€HOBATBIM LBET. BhIIENNUTH Kamepy, NEPEeTH Ha BKIIAJKY
KaMepbl M BBICTaBUTH JJIsl Hee HacTpouku. [Ipuctynuth k ¢puHaIBHOMY peHaepuHry (moctarouHo 300+
CEMILIOB).

[Mpunoxenne 3

AJITOPUTM AeiiCTBHI 10 peaJn3anuu TBOPYECKOro
MPoOeKTa
«"aBaiickasi ruTapa»

Cozoanue kopnyca. J1o6aBuTh B cuieHy KonbIo (32 BepmmHbl). [lepeiiTn B peXUM peIaKTHPOBAHUS H
BBIJICNIUTH JIBE BEPIIMHBI. BKIIOYNTH mpomnopruuoHanbHoe penaktupoBanue (O) ¢ pexumoMm crnaja
Smooth. Cgectu nansbie BepiiuHbl B 1eHTp kpyra (S|0.4|Enter). BoiaenuTs BEpXHIOK BEpIIMHY U
nepemectuth ee 1o ocu Y (G|Y|-0.1|Enter), Beigenuts HukHIOW u nepemectuth ee (G|Y|0.1|Enter).
3ateM BBIICIUTh JBE KpailHUE BEPIIMHBI B BEPXHEH YacTH KOJbIA U Pa3BECTH UX HEMHOTO B CTOPOHBI
(S|1.1|Enter). OTkIIOYUTH MPOMOPLUUOHAIBLHOE pENAKTHPOBAaHHE. BBIIETUTH BCE  BEPILUHBI,
nposkcrpyaupoBath ux B neHtp (E|S|0.1|Enter), moausate Hemuoro Beepx (G|Y]0.35|Enter). Co3nars
rpasb (F). lobaButhk nBa paspesa (Ctrl + R) mis npunanus xectkoct Oynymei Gopme rutapsl. OnuH
OYeHb OJM3KO K Kparo, APYroil HEMHOro jaaibliie. BhIIETUTh BCe BEPIIMHBI M MPOIKCTPYAUPOBATH HX
(E|0.45|Enter). JloOaBuTh emie aBa pa3pe3a IS KECTKOCTH. [lociie 3TOrO YBEJIMYHMTH pa3Mep BCETO
oobekTa (S|5.3|Enter)./lo6asuts Moaudpukatop Subdivision Surface B yposens 2 u mreiiguar Smooth,
9TOOBI CriaauTh 00BEKT. J[00aBUTH B CIIEHY KOJIBIIO W YBEIMYHTH ero B pasmepe (S|1.3|Enter).
Pacronoxutk ero HaJl KOPILyCOM TMTapbl ¥ CABHHYTH 110 OCH Y Ha

1.84 enununpl. B 00beKTHOM peXHME BBIJICIUTH KPYT, 3aT€M KOPIYC TUTAphI, MEPEHTH B PEKUM
pEeIaKTHPOBAHHMS, BHJ] CBEPXY, OPTOTOHAILHBINA BHJ] U Ha MaHeI MHCTpyMeHTOB HaxaTh Knife Project.
Kpyr BeICTYNHT B KauecTBe HOXKA M BBIPEKET HEOOXOIMMYIO 001acTh. BrlieneHHble BEpIIMHbI YAATUTh U
BEPHYTHCS B 00BEKTHBIN peskuM. Co31a1aTh IEKOPATUBHYIO BCTaBKY M3 JAHHOTO KOJIbIIA. Y BEJIHYHUTh €T0
Hemaoro B pasmepe (S|1.02|Enter). B pexume pemakTHpOBaHHS MPOIKCTPYAUPOBATH BCE BEPIIHMHBI,



3atem cBegute ux B HeHTp (S|0.8|Enter). CHoBa BBIAEIMTH BCE BEPIIMHBI M MPOIKCTPYIUPOBATH HX,
yro0bl nmpuaathk Tonmuay (E|- 0.1|Enter). Ilpuaate 5keCTKOCTh BHEIIHEH CTOPOHE KOJbIa, 100aBuB 4
paspesa B BepxHel ero yactu. Omyctuth KoJibio 1mo ocu Z (0.001), 00beAMHUTD €T0 ¢ KOPITYCOM THTaphl
(Ctrl + J) u na3Bare mnosyuuBiiniics o0wekT body. Co3maTh HOBBIH Marepual U TOAKIOYUATH K
muddy3HoMy mIeHaepy TEKCTypy JAepeBa, J00aBUTh HCTOYHMKH CBeTa B CIeHy. Pacmonoxuts 4
TOYEYHBIX JIAMITBI B CIICHE, BHICTABHUTH JUUIsl HUX HACTPOHKHU. B pexume peqakTHpOBaHUS BBIACIUTH BECh
00BEKT, MIEPEHTH Ha BUJ CBEPXY M BBIIIOJHUTH PAa3BEPTKy 00bekTa. Boinenuts Tpu pebpa B MecTe, i€ B
nanbpHeIeM Oyner KpemuThes rpud rutapsl U nomeruTh ux kak mos (Ctrl + E —» Mark Seam).
Bbiienuts BClo OOKOBYIO YacTh W BBHIMONHUTE ee pa3Beptky (U — Unwrap). B penakrope UV/Image
PacrojoXKUTh pa3BepTKy Ha TEKCType, Hocie MmoBopoTa Ha 90° yBenuuuTh pa3BepTKy mo ocu X B TpU
pasa.

Tenepp TekcTypa IJI©KHT Ha KOpIyce THTapbl Kak HeoOxoaumo. OTKpPBITH PENakTOp HOMOB |
YCOBEPILICHCTBOBATh IMPOCTOM Martepuan jaepea. CrenaTh JCKOPATHBHYKO BCTaBKY BOKDPYT PO3ETKH
rutapel. BeimenuTs rpanu kojibla u nometuth ux (Mark Seam), BeimonaHuTh uMX passeptky (U —
Unwrap). B penakrope UV/Image ymenbmuth passeptky (S|0.3|Enter). Co3nath konuio marepuana
nepesa, Ha3BaTh ee dark u Ha3HAuUTH BhIAEICHHBIM BepuinHaM. Jlo6aButs Hox Hue Saturation Value u
cnenath 1BeT TeMHee. CHSTh BBIICICHHE C BHEIIHErO KOJIbIA, 3aTeM C IOMOIIbIO IIaXMATHOTO
Beinencuus (Select - Cheker Deselect) BeimenuTs octaBmimecs: qBa Koiiblia rpaneit. Co3narh KOIMUEO
marepuana dark, nassarte ee lightu Ha3HaunTH BBIICICHHBIM BepinnHaM. i3MeHnTh 3HaueHus Hoqa Hue
Saturation Value, 4To0bl cienath AaHHBIA MaTepuai cBeriee. [IepeKtounThCs Ha PEKUM BbIACICHHS
pebep, BBLICINTh yKa3zaHHble peOpa u moBepHyTh ux Ha 7° (R|7|Enter). [loOaButh emie oqHO pedpo
’KECTKOCTH JJIsl BHEIIIHETO TEMHOTO KOJIbI[A, YTOOBI HEMHOTO YBEJIHYHTH €T0 IMINPUHY.

Co3z0anue kobwiiku. CKpbITh Kopryc rutapsl u3 Buny (H). JJo6aButh B clieHy KyO U YCTaHOBUTH JUISL HETO
pasmepsl. JlobaBute Momudukarop Subdivision Surface B ypoenb 2 u meiiquar Smooth, 4toGbi
crmaauTh 00beKT. [lepeliTi Ha BUA criepeu, JOOABUTh /1Ba BEPTUKAIBHBIX pa3pe3a, 3aTeM CBECTH UX B
uentp (S|X|0.4|Enter). JloGaBuTh 1Ba TOPH30HTAJIBHBIX pa3pe3a M 3aTeM CBECTH WX B ICHTP
(S|Z|0.6|Enter). BoiaenuTs meHTpadbHbIC TPaHU U yAaIuTh UX. OOBEIUHUTH /1BA JAHHBIX OTBEPCTHS C
noMmotipio nHcTpymMenTa Bridge Edge Loops. Beigenuts rpanu orBepetrii u Haxkath (W — Bridge Edge
Loops). Ha obpatHoii ctopone kyba BeienuTh 6 pedep u moausth ux BBepx (G|Z|0.07|Enter). Jo6aButh
1o peOpy KECTKOCTH JUIs Kakaoro oteepctus. [IpoxyomupoBars KyO B pexXuMe peJaKTUpOBaHUs 3 pa3a
(Shift + D|X]0.46|Enter). ITepexmounthes B pexkum Wireframe, BoiienuTh Bce MecTa CTHIKOB 00BEKTOB
U ynanute nyonukatel BepuinH (Remove Doubles). Henyxnbie rpanu, o0pa3oBaBIIHeEcs B MecTax
CTBIKOB, HEOOXOIUMO ynaiuTh. [lociie 3TOro BBLACIUTH Kpasi 00beKTa M yBeIMYHTh ero JiuHy Ha 0.1 ¢
kaxnaon croponsl (G|X|0.1|Enter, G|X|-0.1|Enter). [lobaBuTh 01uH pa3pe3 B HIKHEH 4acTH KOOBUIKH,
3aTeM BBIJCIUTh BCE HW)KHHUE TpaHH C OOpaTHOW CTOPOHBI W TMPOIKCTPYAMPOBaTh uX 4 pasa:
(E|0.12|Enter), (E|0.23|Enter), (E|0.11|Enter), (E|0.12|Enter). Beigenuth JBe NTHHUU TpaHed u
MPOJKCTPYAUPOBATh MX BBEPX. BbIAEIUTh OOKOBBIC TPaHU W MPOIKCTPYIUPOBATH HX B CTOPOHY
(E|0.5|Enter). Touno takxe u ¢ 0OpaTHO# cTopoHbl. Co3/1aTh HEOOJIBIIOH HAKIOH B IIEHTPAIILHON YacTh
KOOBLIKH, 4TOOBI CTPYHBI MOTJIM paclojiaraThCsi Ha HEll He moj cTosb OoibmuM yrioM. [locie atoro
n00aBIATh pedpa )KEeCTKOCTH A0 TeX Mop, Moka Gopma KOOBUIKK He OyneT yaoBieTBOpsTh. [lepeiiTn Ha
BUJI CIIEpPEIH, MOJHOCTHIO BBIICIUTH KOOBUIKY, Tprkasl Haxath (NumPad 8), 4ToObl mogHIThE Kamepy
Ha 45° (npu 3HAYEHUH MO YMOIYAHUIO) U

BBINOJIHUTEL pa3BepTky. Ilepeiit B pemaktop UV/Image, moBepHyTh co3maHHYIO pa3BepTKy Ha 90°.
Co3mate 11s KOObUTKH Komuio Matepuaia dark u massate ero bridge. Jlo6asuts Hox Bright Contrast.
N3meHuTs ero mapameTpsl, a TtakxkenapaMmerpsl HonoB Hue Saturation Value m Glossy. YcraHoBUTH
IIEHTP OOBEKTa BEr0 reOMETPHUECKOM IeHTpe. BepHyTh ckpbiThiii koprmyc (Alt + H). Pacmonoxuts
KOOBLJIKY B HY’)KHOM MECTE Ha KOPITYCE TUTapHhI.

Coz0anue ceona. B maHHOM 4acTH OCTaJOCh NOOABUTH IMOCIEOHUM >JEMEHT, TaK Ha3bIBaeMOE CEIJIO.
JloOaBUTh B ClieHy KyO W W3MEHUTH ero pasmepbl. JlobaButh moamdpukarop Subdivision Surface B
ypoBeHb 2 W mmedguHr SMOOth uToOBl crimaguth 00BeKT. Jl00aBUTH TpH pebOpa, YTOOBI MPUIATH



KECTKOCTh 00BEKTY CHH3Y M 110 O0KaM. PacnonoxuTh 00BEKT, CO3AaTh I HETO KOMUI0 MaTepraia Wood
u Ha3Bath ee saddle. Yopoctuts ObiBIIMIT MaTepuan aepeBa. B 00bEKTHOM peXHUME BBIACIHTH CEIIO,
KOOBLIKY, KOPITYC TUTapbl U OOBCIMHUTH X B OAWH 00BEKT. HOBBIl OOBEKT MOMy4aeT MMsi aKTHBHOTO
00BEKTa, TIOATOMY KOPITYC BBIJICJISICTCS B IIOCIIEIHIOK 04epe/b.

Cosoanuu epugpa. CKpbITh KOpIyc TUTapbl, 4toObl oH He Meman (H). /1o0aBuTh B CIIEHY IUIOCKOCTh H
noBepHyTh ee 110 ocu X Ha 90° (R|X|90|Enter). lo6asuts moaudukatop Subdivision Surface B ypoBenn
3 ¥ MPUMEHHUTH ero, go0aBuTh meiauar Smooth. Ilepetitu Ha Bua cnepeau (Num Pad 1), ymMeHbIINTD
MmacmTab miockocty 1o ocu Z (S|Z]0.6|Enter). Boigeauts BEpXHIOK MOJ0BUHY BEPIINH M yAAIUTh uX. C
MMOMOIIBIO0 AKCTPYAUPOBAHUS M MacIITaOMpOBaHHS CO31aTh 0a3oByro ¢dopmy rpuda. Beigenuts Bce
BepmMHbBl M IpodkcTpyaupoBark ux: (E|7.5|Enter), (S|X|0.8|Enter), (E|1|Enter), (S|X|1.35|Enter),
(E|4|Enter). Ilepexio4unuThCSI Ha PEXKHUM BBIJCICHUS TpaHEH, BBIICIUTh TPU I'PAaHM Ha TPABOM 4YacTH
ronoBku rpuda u caenarb ux rwrockumu (S|X|O|Enter). 3atem Takke ¢ ob6parHOW cTopoHBL. Termepn
TaKAM K€ CIocO0OM c/enaTh IUIOCKON HIDKHIOK YacTh rojioBku (S|Z|O|JEnter) u HemMHOro OmycTuTh €
(G|Z|-0.04|Enter). BeigenuTs 3aaHIO0 YacTh TOJIOBKHM Tpuda W H3MEHHTh Macmrab mo ocu X
(S|X|1.25|Enter). lobaButs Moaudukatop Subdivision Surface B yposens 2. Jlo6aButs paspes (Ctrl +
R) mexy ronoBkoii rpuda u camum rpudom u ymeHbIUTh ero mo ocu X (S|X|0.9|Enter). lo6aBuTts erie
JBa pa3pe3a, yTOObI MPHUIATh OCTPOTHI yrilaM B HIDKHEW W BepxXHeil yactu rosioBku rpuda. Haznauuts
rpudy marepuan Wood u BBINOJIHUTH Juis Hero pasBeprky U — Smart UV Project. Beinenuts Bce
rpaHy, Ha KOTOPBIX JIOJDKHA pacrojaraTbCs Hakiaaka rpuda u mposKCTpyaupoBaTh UxX JBaxbl. [1epBblii
pa3 OCTaBUTh UX B M3HAYAIBHOM MECTE, @ BTOpO# pa3 moaHsaTh HemHoro Beepx (E|0.15|Enter). Beigenuts
8 mepemnux rpaHei Hakiagku rpuda, nposkcrpyauposarh ux (E|0.5|Enter). IToiaHOCTBIO BBILACIUTH
HaKJIaJIKy, 100aBUTHBTOPOH CIIOT MaTepualia, Beioeparh Marepuait bridge u Ha3Ha4YuTh €ro BbIICICHHBIM

BepumHaMm. M3MeHuTh (opMy HaKIAJAKM W TOJOBKH TpUda ¢ TOMOIIBI MPONOPIHOHATIBHOTO
penakTupoBaHus. [l 3TOr0 MOOYEepeqHO BBHIICTUTH BCE LEHTpalbHbIE peOpa Ha KaXIOW U3 CTOPOH U
cmectuth ux 1o ocu Y Ha 0.35 (G|Y|0.35|Enter) u 3atem ¢ ooparHoii (G|Y|-0.35|Enter). Jlo6aButh nBa
pa3pe3a B TOM 4actu rpuda, KoTopas B IOCIEICTBUH OyAeT NMpHCOeNWHEHa K KOpIycy rutapsl. He
OTKJIFOYasi MPOMOPLUUOHAIBFHOTO PENAaKTHPOBAHKS, BBIACIHTH HIDKHIOI BEPUIMHY B Hadane rpuda u
onyctuth ee BHU3 (G|Z|-2|Enter). OTKiIHOYUTH MPONMOPIMOHANBHOE penakTupoBaHue. C TMOMOIIBIO
uHCTpyMeHTa Bisect orpeszaTh HMKHIOIO YacTh rpuda. BeiaennTs Bce BepUIMHBI U BHIOPATh HHCTPYMEHT
Bisect ma manenu uHCTpyMeHTOB. [locie co3maHusi pa3pe3a yIalUuTh HWKHHE BepiiuHbL. Jl00aBUTH
HECKOJIKO pebep ans mpuganus Ooniee xecTkoi (opmbl Hakianake. [IoBepHYTH M OMYCTUTH TOJOBKY
rpuda (R|X|12|Enter), (G|Z|-0.5|Enter). latb Ha3Banue rpudy — neck.

Co3oanue nopoowcka epugpa. J106aBUTh B CIeHY KyO M YCTAHOBMUTBH JJISi HErO pa3Mepsl. Pacmonoxutsb
MOPOXKEK B BepxHel yact rpuda. lo6aButh Mogudukatop Subdivision Surface B ypoBeHb 2 u 1meiiiuar
Smooth. Coznarte 4 pa3pesa: cHayana CIBUHYTH pa3pe3 JI0 ynopa BIEBO, 3aTeM CABHHYTH €TO BIIPaBO Ha
ykazanneie Benmuusbl:  (G|X|1.26|Enter), (G|X|0.89|Enter), (G|X|0.52|Enter), (G|X]|0.15|Enter).
JloGaBuTh emie 4 paspesa Bo3jie KaXIOrO YK€ CO3IaHHOTO, CIIBUTasl MX BIEBO, a 3aTeM BrpaBo Ha 0.04
(G|X|0.04|Enter). Beigenute 5 BepxHuX rpaHeid u mposkctpyaupoBath ux Beepx (E|0.035|Enter).
Beigenuts 5 pebep TONBKO YTO MPOAKCTPYAMPOBAHHBIX TpaHell (pacIloIOKEHHBIX OJIMKE K TOJIOBKE
rpuda), HEMHOTO OIYCTUTh MX U J00aBUTh peOpa kecTkocTh. HasHaunTth mopokky marepuan saddle,
0o0beauHuTh ero ¢ rpudom (Ctrl + J).

Coszoanue naoos ons epugpa. Cxpoite Tpud (H) n 106aBUTh B CIIEHY IUIOCKOCTh. YIadWTh JBE BEPXHHUE
BEPIIMHBI U TIOIPa3IeNIUTh qBakbl octaBimecs ase (W — Subdivide). PazBectn BHyTpeHHUE BEpIIUHBI
10 KpasiM JIMHUU. B 00BEKTHOM pexknMme 100aBUTh MOIUGHUKaTop Array ¢ yKa3aHHBIMU 3HAYCHUSMH U
IPUMEHUTH ero. BeiennTs BepXHUI J1a7 ¥ BKIIOYUTH NPOMOPIMOHATBHOE PEAAKTUPOBAHUE CO CIIAJI0M
Sharp. Haxas (G|Y), yBenuuuBarh pa3Mep KoJibla MPONOPLHUOHAIFHOTO PEIaKTHPOBAHUS IO TEX IOP,
MOKa OHO HE 3aXBAaTUT MOCJIECIHUH JIal. 3aTeM MOAHATH BbIACICHHBIN 10 MPOTUBOMOJIOKHON YaCTH KOJIbIIA.
H3mMeHuTh Ccriaj; mporopiHoHaNbHOrO penakTupoBanus Ha Linear. Haxas (S|X), yBenuuuBare pasmep
KOJIbIIa MTPOTIOPLIHOHAIBHOTO PETaKTUPOBAHMS JI0 TEX IIOP, MIOKa OHO HE 3aXBATHUT MOCIECIHNH J1aja. 3aTeM
BBectu 0.8 u Haxkath ENter. OTKIFOYUTH MPOMOPIIMOHATFHOE PEIaKTHPOBaHKEe. BhIIEIUTh BCe BEPIIUHBI



u nposkcrpyaupoBats ux (E|Y|0.1|Enter). CHoBa BbIIENUTH BCE BEPUIMHBI M MPOIKCTPYIUPOBATH HX
(E|0.1|ENnter). Cect HOBBIE BEPLIMHBI IO OCH X

(S|X|0.9|Enter). B 06beKTHOM peKMME 3a1aTh JIMHY M IIMPUHY JIaJaM B COOTBETCTBUU C JUTHHOM rpuda.
Jlo6aButs moauduxarop Subdivision Surface B ypoenb 2 u meimuar Smooth. Cosnath i J1a710B
HOBBIN Matepuain frets. BximrounTts BuauMocTh rpuda, moBepHyth ero Ha 180° mo ocu Z. Pacmonoxuts
Japl Ha rpUQe ruTapbl, HOMHOTO YBEJIMYUTH UX MHpHHY. O0beIMHUTS Jaabl ¢ MemeM rpuda (Ctrl + J).
Jl06aBHUTh B CIICHY KOJBIIO M CO3[aTh T'paHb, YTOOBI 3amonHuTh oTBepctre (F). HaznauuTh mist Hero
marepuain light. Ymensmmts xonbuo (S|0.06|Enter). Pacnonoxuts ero Ha 5-om samy, 3aTeM ere JIBe
konuu Ha 7-oM u 10-om. OmycTuth Bce TpU KOJbIa TaK, YTOObI OHM OBUIM JIMIIb HEMHOTO BBIIIE
Haksaaku rpuda. [epexmounthes ¢ pexxnma Solid na Material. O6beuHUTE KOJbIIA ¢ TPU(OM THTAPbI
(Ctrl + J). BkimrouuTh BUIUMOCTB KOpITyCa TUTApPhl U PACHONOKUTH rpud). Beiaenuts Bce pedpa B Mecte
OTBEpCTHUS HA TpHU]E, TPOIKCTPYAUPOBATH UX HEMHOTO BHHU3 JUISl IPUIAHUS JKECTKOCTH JTAHHOH 4acTh H
OIYCTHUTh JAHHYIO YaCTh BHU3. 3aKPbITh OTBEPCTHE € TIOMOIIIbI0 KiaBuiiu (F).

Cozoanuu xonkog. CkpeITh 13 okHa 3D-Buaa kopiryc rutapsl u rpud (H). lo6aBuTth B crieHy KombIo ¢ 28
BepiHamMu. YMeHbIuTh Kouibllo (S|0.18|Enter). Jlo6asute momudpukarop Subdivision Surface B
ypoBeHb 2. B pexume pemakTHpOBaHUS TNEPEKIIOYUTHCS Ha peXUM BeiaeneHus pebdep. [lomHocThIO
BBIJICIIUTh 00BEKT U TpodKcTpyaupoBath ero (E|Z|0.16|Enter). IlepekarounuThess Ha PEKUM BBIICICHUS
rpaneil. BeiienuTh Bce TpaHu, CHATHh BBIICICHHE Yepe3 OJHY IpaHb ¢ nomonibio nHcrpymenta Cheker
Deselect. M3menuts nentp Bpamienus Ha Individual Origins. I[IposkcTpyaupoBath BbIACICHHBIC TPaAHU
(E|0.04|Enter), (S|0.7|Enter). BepHyTb 1IeHTp BpallleHUs B 3HAUYCHHE 110 YMOIYaHUIO. BbIIeIuTh BepxHee
KOJIBIIO pedep, MPOIKCTPYAUPOBATh UX M OCTABHTh B MCXOAHOM mosiokeHuu. Boeimenuts (S|0.75|Enter),
(G|Z|0.01|Enter), (E|Z|-0.04|Enter), nposKCTpyIUpOBaTh X U OCTABUTh B HCXOJIHOM IOJIOKEHHUH. 3aTeM
(S|0.7|Enter). BbiienuTh HMKHEE KOJBLO pedep, MPOIKCTPYAUPOBATh MX M OCTaBHTh B HCXOIHOM
nonoxxernn. 3atem (S|0.75|Enter), (E|Z|-0.05|Enter). [lepexmounThcsi Ha PEKUM BBIICICHUS TPaHEed U
BBIJICJIUTh BHEIIHee Komibio rpaneit. Co3math dacky (Ctrl + (B|0.01|Enter)). Jlo6aBuTh miei T
Smooth. Jlo6aBute B cueny cdepy, MoaHATh ee Han miectepenkoit u mosepHyth (R|Y|90|Enter).
[Mepeiitu B pexxum Wireframe, Boinenenue Bepiiut u Ha B criepean (NumPadl). BeiienuTs HUKHIO
NOJIOBUHY cepsl U cMacmTabupoBath ee (S|Z|0|Enter). TToaHATh BbIJICICHHBIC BEPUIMHBI IPUMEPHO JI0
1ieHTpa coepsl. [TomHoCThIO BRIACTUTE chepy u BBecTu (S|Z|0.5|Enter). Tlepeiiti Ha BUA CBEPXY, PEKUAM
orobpaxenust Solid, BeieneHue rpaHel, BBIICIUTh JBE MEPICHIUKYISIPHBIC JIMHUM TPaHEH B LICHTPE
oObekTa W moxapaznenuth ux oxauH pa3z (W — Subdivide). CHOBa BbIACIHTH NIBE MEPICHIUKYISPHBIC
JMHHAY TpaHeH B IIEHTpe 00beKTa U MPOIKCTPYANPOBATH UX BBEPX. 3aT€M BBIBEPHYTH BBIJCIICHHBIC TPAaHH
(S|Z|-1.5|Enter) u omycTUTD UX BHH3.

Job6asute mogudukarop Subdivision Surface B yposenp 2 u meiiguar Smooth. Ymenpumts chepy
(S|0.13|ENnter) u pacmonoXuTh €€ Haj IIecTepeHkoi. [locme 3Toro ¢caBuHyThH 00a 00BEKTa B CTOPOHY,
4T0OBI OHM HE MEIIAM CO3/aBaTh MOCIEAYIOIUe 00beKThl. JJ00aBUTh B CLIEHY IUIOCKOCTh U YCTAaHOBUTH
JUIsL Hee pasMephl. Bbuienuth mpaBoe pedpo IUIOCKOCTH M CMECTUTh €ro B LEHTP OCH KOOPIHHAT.
Beinenute neBoe pedpo tutockoctu u BBectu (S|Y|0.4|Enter).[lo6aButTh M NPUMEHUTH MOAU(DHUKATOP
Screw. Jlo6asuts Momudukatop Subdivision Surface B yposens 2 u meiaguar Smooth. Jlo6aButs 18a
paspesa (Ctrl

+ R). IlogoBUHYTH 1IECTEPEHKY K CIIUPAIA, HEMHOTO MOBEPHYTH, YTOOBI 3yOLIbI 3aXBaThIBAJIM €€, a CaMy
CIIMpajb ONYCTUTh BHHU3, YTOOBI OHA HAXOAMJIACK IO IIEHTPYyIIeCTepeHKH. [l00aBUTh B CIEHY IMIMHID U
orperyaupoBath ero pasmep (S|0.05|Enter). Tlosepuyrs ero na 90° (R|X|90|Enter). 3arem
(S|Y|7|Enter). B pexume penaktupoBanus no0aBuTh 12 paspe3oB. [lepekitoYMTBCS Ha PEXHM
BBIJICTICHNSI TpaHed. BBIoenuTh yka3aHHBIE T'paHH, MPOIKCTPYIUPOBATH, 3aTEM MAacIITa0MPOBATh HMX
uckimo4nB mpu 31oM ocu Y (S|Shift + Y|2.4|Enter). Beigenuth neHTpaibHYIO TpaHb B HW)KHEH YacTh
uaaapa u otoaBuHyTh ee (G|Y|-0.3|Enter). Jlo6aButs Mogudukarop Subdivision Surface B yposens 2
u medauHr Smooth. JlobaButh peOpa KECTKOCTH, YTOOBI TOJNYYHTh JKECTKYIO (opmy. Beimenutsb
IWIHHIP U TUIOCKOCTh M O0BEUHUTH X B OJUH 00BEKT. JI00aBUTH B CIIEHY IUIOCKOCTh M PACIIOJIOKHUTH
ee moj mecrepeHkod. M3menuts ee macmrad (S|0.5|Enter). Ilepeiitu Ha BHI CBEepXy W CIBUHYTH



IUIOCKOCTH BIIEBO. [IepeKITFOUUTHCS HA PEXKKUM BBIICICHUS pedep U CIBHHYTh BEPXHEE U HHUKHEEPEOPO.
[Mpupare Tonmmuy tmiockoctu (E[-0.05|Enter). o6aBute 4 paspesa mis IUIOCKOCTH. BBIACIUTH JIBE
rpaHu B BEPXHEU W HMKHEH 4acTH U MPOIKCTPYIUPOBATH MX BBEPX, JI0 TEX MOp, MOKA OHU HE YIPYTCS B
uHap. J1o0aBUTh ele OJuH pa3pe3 ¢ MPaBoil CTOPOHBI IMJIHH/PA, BBIJICIUTh JBE IPAaHH B BEPXHEH U
HIDKHEH YacTH U IPOIKCTPYAUPOBATh MX BBEPX, TOKA OHH HE 3aKPOIOT COOOM IHMIMH/IP, a 3aTEM €IIIe pa3
(E|-0.12|Enter). ITposkcTpyaupoBaTh ABE IPaHd B CTOPOHY U OIYCTUTH BBIAEICHHBIE JBa peOpa HEMHOTO
BHI3. J[00aBUTh TOPH3OHTAIBHBIN Pa3pes3, BBIACIUTE OOKOBOE PeOPO C JIEBOM CTOPOHBI B CMECTHTH €T0 B
cropony (G|X|- 0.15|Enter), takxe ¢ obparnoii croponsl (G|X|0.15|Enter). Jo6asuts Moaudukarop
Subdivision Surface B ypoBenr 2 u medauar Smooth. Coxpanuth GopMy 00BEKTa C TOMOIIBIO
uncrpymenta Bevel (Ctrl + B|0.01|Enter). ITepecuurars nHopmanu (Ctrl + N). IIpoxybiaupoBars BUHT U
yMenbmuTh ero (S|0.5|Enter). Pacronoxuts ero B JISBOM 4acTH IUIACTHHBI U 3aTEM €0 KOIHIO C IPaBOM
CTOpOHBI. Bece Tpu 1rypymia moBepHYTh Ha MPOU3BOJBHBIN Yroj, YTOObl OHM HE BBIMJISICIH HICHTHYHO.
Jlo6aBuTh KyO W YCTaHOBUTH JUIs Hero pasmepbl. JlobGaButh Momudpukarop Subdivision Surface B
ypoBeHb 2 u meiauar Smooth. IMoapa3aenuts ky6 oaun pa3 (W — Subdivide). Beinenuts Bce 60kOBbIC
rpaHd u

usmenuth Macmrad:  (S|Z]0.5|Enter), (S|Y|0.7|Enter). TIloaHOCTBIO BBLACIUTH KYyO BpexHMe
pCeIAaKTUPOBAHMs, €IIe pa3 ero MOJApa3Ie/iuTh W CriaaauTh BepimHbl (Smooth Vertex). Ilocne
pacIojIoKUTh €ro B Hy)KHOM Mecte. HasHauuth kyOy marepuan Saddle, 3atrem co3maTh ero KOIMHUIO U
Ha3BaTh ero Knob. M3menuts 1Ber meiaepa Diffuse na EVTE7E7. Co3nate HOBbII Marepuan metal u
HA3HAYUTh €0 BCEM METAUIMUECKUM OOBekTam. JIJisi mieCTepeHKH CO03/1aTh HOBBIM MaTepuai gear w3
koruu marepuana metal. [lis BuHTA co3maTh HOBBIM MaTepuaid SCIEW W3 KONUM Marepuana gear.
OOBeIMHUTH BCE CO3/IaHHBIC HA JJAHHBIA MOMEHT YacTH B OJMH 00beKT. Ha3Barhb ero tUner u cMecTuth B
cropony. Jlo6aButh B cieHy muiuHap U ymeHbinuth ero (S|0.12|Enter). 3arem pactsHyTh 10 ocu Z
(S|Z|3.7|Enter). To6aBuTh paspe3 u MOTHITH €r0 MaKCHMMAIbHO BBepx. 3areMm omyctuTh BHU3 (G|Z|-
0.2|Enter). 3atem 100aBUTh B BepXHEH YacTH elle TpH paspesa. [lepeiTu Ha BUJ CIiepean U YAaIUTh 8
rpaHei, 4ToObl 00pa30BaJOCh CKBO3HOE OTBEepCTHE. [lepeKIrounThCs Ha PEXHUM BbIIeNeHHsS pedep U
BBIICIUTH BCE pedpa B TOJIBKO YTO CO3/IaHHOM OTBEPCTHH. 3aTeM HEMHOTO OKpyriuTh oTBepctre (Mesh
— Transform — To Sphere - 1 — Enter). Toxe mponenars ¥ ¢ 00paTHO# CTOPOHBI. 3arOIHUTH
CO3JJaHHOE HaMH OTBepCTHE C moMollpid HHCTpyMeHTa Bridge Edge Loops. OtperyiaupoBaTh
nojokeHue cosmaHHbix rpanei:  (S|X|1.8|Enter), (S|Z|0.57|Enter), (S|Y|0.95|Enter). JloGaButh
moaudukarop Subdivision Surface B ypoBenb 2 u mieiianar Smooth. Jo6aButh 1o paspesy ¢ Kaxmoit
CTOPOHBI OTBEPCTHS ISl TIPUJIAHHUS UM KECTOKOCTH M OJUH pa3pe3 B BepxHel yacTu. UToObl m30exaTh
BOJIHHCTOW TOBEPXHOCTH B BEPXHEW 4YacTH, BBIICIHUTH BCE BEpXHUE peOpa, MPOIKCTPYIAUPOBATH UX U
OCTaBHUTh B TEKYIIEM IOJIOKEHUH. 3aT€M HEMHOTO CBECTH UX B LEHTP. JJ00aBUTH OHO pedpo KECTKOCTH
B HIDKHEH yacTu nuimHapa. /lo0aBuTh B ClieHy Koybllo W yMeHbmuTh ero (S|0.12|Enter). B pexume
pPEeIaKTHPOBAHMS IOJHOCTHIO BBIICIHTH KOJIBIIO M TpodKcTpyaupoBarh ero: (E|Z|0.1|Enter). Chosa
MOJHOCTBIO BBIICIUTH KOJIBIO, MPO3KCTPYIUPOBATH €0 M OCTABUTh B TEKYIIEM MOJOKEHHH. 3aTeM
pa3BecTH TpaHH B CTOpPOHBI UCKmouuB ochk Z (S[Shift + Z|1.75|Enter). /lo6aButh oauH paspe3 s
HIDKHEW 9acTH KOJIbIa, YTOOBI OHA OCTaBaJIaCh KECTKOM IMOCe MOApa3AesieHus TOBEpXHOCTH. JJ00aBUTH
moudukatop Subdivision Surface B ypoBens 2 u meliauar Smooth. PacrnonoxuTh KOJIBIIO HEMHOTO
BBIIIE CEPEIMHBI IIMIHHPA U 00BeTUHUTH 00a 00bekTa B ouH. Ha3znauuts Matepuan metal. [ToBepuyTh
tuner no ocu X Ha 180°. Pacrionoxuth ero moJi IUINHIAPOM.

Coz0anue cmpyH. BeiOpaTh KOJIOK  nepeMecTuTh K Hemy 3D-kypcop (Shift

+S — Cursor to Selected). Jlo6aBuTh B crieHy Kob1i0 C 8 Bepimnnamu. [ToBepHyTh ero 1o ocu Y Ha 90°
(R|Y|90|ENnter). Ymenpmuth Kojabo B pasmepax (S|0.016|Enter). Ilepeiitn Ha Bux ciesa (Ctrl +
NumPad3). B pexxume penakTHpoBaHHs EPEMECTUTh KOJIBIO BieBO. [100aBUTH MoaudUKaTOp SCrew.

3arem no6aButh Mogudukarop Subdivision Surface B yposens 2 u meiiquar Smooth. [ToBepHyTh
crpynsl Ha 180° (R|Z|180|Enter). IToausaTh CTpyHBI BBEPX, 4TOOBI PACIIOIOKHUTH X B BEPXHEH YacTH
KoJiKa. YToOBI 3aBECTH CTPYHY BHYTPh KOJIKA, HYXKHO BBIJCIHTD KOJIBIIO B BEPXHEH YaCTH U IIOBEPHYTH €T0
(R|Z|45|Enter), nemHOrO 3aBes CTPYHY BHYTPh. 3aTe€M MPOIKCTPYAUPOBATH CTPYHY MO ocH Y.



Cuosa noBepuytb (R|Z|45|Enter). 3akpeiTh cTpyHy ¢ momorubto kiasuiu (F), 106aBuTh paspes,
4TO0BI COXpaHUTh GopMy cTpyHbl. HazHaunTh cTpyHe MaTepuasl KNob, ckonupoBars HaHHbI MaTepuan
W Ha3BaTh Komuio String. [lopabGoTate Marepuan CTpyHbI. BeIACIHTE CTPYHY, KOJOK H HACTPOUIIMK U
npoayoiaupoats ux mo ocu X (Shift + D|X|1.6|Enter). YUtoOsl Bce CTPYHBI M KOJKH HE BBITJISICIIN
UJICHTUYHO, HEMHOTO M3MEHHTH JUIMHY MPOAYOIMPOBAaHHOW CTPYHBI. B pexume pepakTupoBaHUs
BBIJICIUTh HE3aKPBITHIII KOHEL  CTPYHBI u yIaJuTh ero. B oOBbEeKTHOM pexume
BBIJICTIUTH CTPYHY U KOJIOK 1 IoBepHYTh uX (R|Z|-22.5|Enter). Teneps cHOBa BBLIEIUTH BCE OOBEKTHI,
npoayOIMpoBaTh UX MO OCH Y M OTBECTH HEMHOTO B CTOPOHY. UTOOBI BBIBEPHYTH KOJKH B 0OpaTHOM
HaIpaBJICHHH,

Hazo HaOpath (S|Y|-1|Enter).

Pacrionoxuth HOBBIE /1Ba KOJIKa Ha paccTossHuH 1.14 ot ocTanbHbIX. /|11 3TOr0 HEOOXO0AUMO PACTIONOKUTh
UX B OAHOM MecTe, a 3areM cMmectuth 1o ocu Y (G|Y|- 1.14|Enter). OmuH U3 KOJKOB HEOOXOIHMMO
noBepHyTh Ha 45° 110 ocu Y. Beiienuts cTpyHy U KoJOK U moBepHyTh ux (R|Z|45|Enter).

Ha BTrOpoM mpoayOIMpOBaHHOM KOJKE HEOOXOAMMO YKOPOTUThH CTpyHY. st 3TOro: ymanuth nBa
CerMEHTa B HIDKHEH YacTH CTPYHBI, 3aTeM B OOBEKTHOM PEKUME BBIJICIUTH CTPYHY M KOJIOK ¥ TIOBEPHYTH
ux (R|Z|45|Enter).

[ToBepHyTh Bce 4 pydyku Ha MPOU3BOJBHBIA yroy mo ocu Y. YToObl BbIOpaTh JUIIb PYUKY, B PEXKHUME
pEeIaKTHPOBaHKUs HABECTH HA HEe MBIIIKY M HaxkaTh kinaBumty (L). BeygenuTs 1Ba JeBBIX KOJKa U
noBepuyTh uX (R|Z|1.7|Enter). 3arem nBa mpaseix (R|Z|-1.7|Enter). 3atem o0beaMHHUTH BCE AaHHBIC
yactd B oauH 00bekT (Ctrl + J). Briarounts BuauMocts rpuda rurapel B okHe Outliner. YcranoButh
HeHTp BpamieHus aast konkoB (Set Origin = Origin to Geometry). ITosepuyts ux (R|Z|90|Enter).
Pacmonoxuth kojiku 1o ocsmM X u Y. Ilepeiit Ha Buja crpaBa u noBepHyTh kosiku (R|X|-12|Enter).
Pacnionoxuth ux Ha rpude rutapsl. Teneps NpOIKCTPYAUPOBATH BCe 4 CTPYHBI O BEPXHETO MOPOKKA.
3arem 0ojiee TOYHO PACHOJOKHUTh KKyl cTpyHY. C MOMOIIBIO SKCTPYAUPOBAHUS 3aBECTH BCE CTPYHBI
Ha MOPOXKEK | VI KaXI0i 100aBuTh 1o 4 paszpesa (Ctrl + R). BkiounTs BUIUMOCTb KOpITyca TUTAphI B
okne Outliner. ITposkcTpyaupoBaTh CTPYHBI 10 KOOBUIKM M 3aBECTH KaXIYH0 B COOTBETCTBYIOILEE
otBepcTHe. [lociie HacTpOIKK pacIoNoKeHHsI BCEX CTPYH ¢ OOpaTHOM CTOPOHBI KOOBUIKH, IEPEMECTUTH
UX K Ha4ajly HIKHETO ITOPOXKKA U IBAXK/IbI IIPOIKCTPYAUPOBATh. BKIIIOUUTE pexxum

otobpaxenuss Wireframe u 3aBectu cTpyHBI BHYTPh KOOBUIKH. Takike 100aBUTH MO OJHOMY pa3pesy
BO3JIe Mopokka. J1o6aButh B ciieHy konbo (8 Bepmun). [ToBepuyts ero (R|X|90|Enter) u ymeHbmuTh
(S|0.016|Enter). Jo6aBute momudukarop Subdivision Surface B ypoBeHb 2 M pacroiokKUTh KOJIBILO
qyTh BbIIE KOOBUTKU. [IposkcTpyaupoBath kombilo mo ocu Y (E|Y]0.35|Enter). C mnomoisio
SKCTPYIUPOBAHMSI, MAacIITAOUPOBAaHUS, MEPEMEIICHNS U BPALIEHUs CO3/1aTh METII0 M3 JaHHOTO KOJIbLA.
Pacrnonoxuth KoibI0 HaJ KOOBUIKOM BO3JI€ MEPBOM CTPYHBI (MpaBas) TaK, YTOObI OHO JIUIIb Ha MOJIOBUHY
nepekpeiBaio ee. Haxomsace Ha Buze cBepxy co3aars nonosuny netiu (R|-30|Enter), (E|Y|0.14|Enter),
HEMHOTO OTO/IBUHYTH B BiieBO, (R|60|Enter), (E|Y|0.05|Enter), (R|60|Enter) u pacnonoxuTh MO HEHTPY
ctpyHsl. Bropyro wacte netnu. (E|Y|- 0.05|Enter), (R|60|Enter), nemuoro oroasunyTs B Bripaso, (E|Y|-
0.14|Enter), (R|60|ENnter) u mogoABHHYTH K IEHTPY CTPYHBI. [IposkcTpyaupoBarh mo ocu Y 10 KOHIA
koObIkH 1 moBepHYTh (R|-30|Enter). Jlo6aBute mo 10 pa3pe3oB ans cerMeHTa CTPYHBI, KOTOPBIA
pacmojiaraertcsi Hajx ~ KOOBUIKOW. BkimrounTh  mpomopiMoHaibHOE — penaktupoBanue  (Linear).
OtperynupoBaTh 00JacTh peJaKTUPOBaHMSA, YTOOBI OHA ObUIa UYyTh OOJIbIIE CETMEHTOB, /IS KOTOPBIX
TOJBKO YTO JOOABWIIM pa3pe3bl M TOBEPHYTh HE 3aKPBIThIC YacTu CTPyHBI Ha 540° 1o ocu Y. OTKIIOYUTH
MPONOPIMOHATIBHOE PeaKTUpOBaHue. B 00bEeKTHOM pekuMe MOJI0KHUTh CTPYHY Ha KoObUIKY. Ilepeiitu B
PEXHUM PETaKTUPOBAHUS U 3aTHYTh METIIO TaK, YTOOBI HE ObLIO OTBEPCTUSI MEXKAY CTPYHOH U netieit. s
coxpaHeHHs (OpMBI MOCiIe MOBOPOTa METIM J00aBUTH JIBAa pa3pe3a ¢ KaxaA0d u3 CTOpoH. BuiaenuTs
MIPaBbIil KOHEI[ HE 3aKPBITOM CTPYHBI U OMycTUTh ero BHK3: (R|- 45|Enter), HeMHOro mpo3KCTPYAUPOBATH
BHU3, (R|-45|Enter) u mposkcTpynupoBath BHU3 A0 CEpeANHBI KOOBUIKH. BhIIeIEHHYIO METIII0 TOBEPHYTh
Ha Buze crepead Ha 45°. CIBHHYTH CTPYHY B CTOPOHY, IMOBEPHYTh KOHEINl Ha 45° u 3akpwiTh ero (F).
Jlo6aBUTH OIMH pa3pe3 Il COXpaHeHHs POPMBI CTpYHBI. Tenepb Mo TOMY K€ MPUHIIUITY 3aBECTH BTOPOI
KOHEIl CTPYHbI BHYTpb KOOBUIKU. BBIIENUTh €ro, nepeiaure Ha BUJ CIpaBa U BBIIBUHYTH €r0 BIIEpEN,
zatem (R|45|Enter). Hemuoro omycrute BHH3, 3atem (E|Z|-0.06), (R|45|Enter). Ilepeiitn Ha BHJ



criepeu U OTOABHHYTH CTPYHY HEMHOTO BIpaBo. [IposKkcTpynupoBaTh 10 BepxHel yactu oTBepcTHs. Ha
BHJIE CIIpaBa MMOJOABHUHYTH CTPYHY K KoObuike. IToBepuyTh (R|-45|Enter). IIposkcTpyaupoBarh CTpyHY
1o orBepcrusi, moBepHyTh (R|- 45|Enter) u nposkcTpyaupoBarh BHYTpb. JJoGaBute SMooth meiauar n
MPOU3BECTH (PUHAIBHYIO MOJITOHKY CTPYHBL. YOCIUTHCS B TOM, YTO HET IEPECEUCHUN M OTBEPCTHH B TEX
MecTax, IJie UX ObITh He JoJKHO. HazHauuTk 310l yacTu cTpyHbl Matepuan string. [IpoxyOnupoBats Tpu
pasa JaHHYIO METII0 IS Kaxmaoil crpyHbl. O0bequHUTh Bee meTiau ¢ oobekrom tuner (Ctrl + J). Ha
3TOM

«raBaiickas ruTapa» roroBa. s ¢uHaNIBHOrO peHIepuHra J00aBHTH B

CLIeHY

wiockocTh 1 yBenuuuTh ee (S|100|Enter). Pacnionoxuts ee nox rutapoii. HasHaunTh 17151 Hee Marepuan
knob, coznare ero koo u Hazeath floor. M3menuts nBera mieiaepoB. [IBe JlaMIibl, YTO HAXOASIIUECS
[OJ] TUTApOW MOJHATH 10 YpPOBHS BepXHUX. [l00aBUTH B CIIGHY KaMmepy, YCTaHOBUTH (OKYCHOE
paccrosinrie paHoe 100MM U pacroioKuUTh KaMepy B HY>)KHOM mecte. Ha BKiajke peHjaepa yCTaHOBUTh
1000 cemmio u Clamp Indirect B 3nadenue 1, 4roObl HM30€KaTh MOSBICHUS

«CBETIISTYKOBY.

[Tpunoxenue 4

AJITOPUTM J1efiCTBHUI 110 peau3alui TBOPYECKOI0 NPOEKTA
«BeTymasi BULLIHS

Mooenuposanue nenecmros. Y 1anuth KyO U JJaMily ¥ 100aBUTh BMECTO HHMX II0CKOCTh. Haxats (N),
4TOOBI OTKPBITH TIAHENb CBOWCTB M 3arpy3uTh (HOHOBOE M300paKEHHE JICTIECTKA. Y CTAHOBUTD €r0 pa3Mep
paBubM 1. [ToapaszaenuTs iockocth 3 pasa (W). Brmrounts mpornopruuoHansHoe peaakTupoBanue (O) u
BeIOEpaTh ero tun Sharp. IToaTsHyTh JIeBbIil BEpXHUI Yol IUIOCKOCTH K JienecTky. [loBroputh hopmy
JIETIECTKA, OCTABIISAST HEOOIBIION 3a30p MEXKTy KpaHIMH BEPIIMHAMH U JICTIECTKOM. BBIZIETUTH BEPXHIOO
BepIIUHY, HaxaTb (V) 1 OTBECTH ee HeMHOTO B cTopoHy. JlobaButs Moaudukarop Subdivision Surface —
Ha JIETIECTKE TOABUTCS HeOobInoi Haapes. Haxomsces Ha Buae cBepxy (NumPad7) naxars (U — Project
from View). [Tepeiitu B penaktop UV/Image Editor, 3arpy3uts B Hero TeKcTypy Jernectka 1 HOJA0THATh
pa3BepTKy. BepxHue pasieneHHbIE BEPIIMHBI 3aBECTH HA TEKCTYpY, YTOOBI MPH PEHIEpUHTE HE OBLIO
yepHbIX NsTeH: Ha Buae cBepxy, mepedTH B OOBEKTHBIH PEXUM M YMEHBIIUTH JIETIECTOK MO ocu X
(S|X|.7|Eneter). Bsigenuts KpaiiHue peOpa JUCTKA W OPH  [OMOIIHA  MPOMOPIHOHAILHOTO
peaakTUpoBaHus nMpuaath emy dpopmy. JJo6aButs moaudukarop Subdivision Surface, meiizep Smooth u
B PEXHMME PEIAaKTUPOBAHHUS CMECTUTH JIHCTOK TaK, YTOOBI €ro HEHTp OKasajics y ocHoBaHusa. Co3maTh
Matepuan ais guctka. [lepeiiTy B peqakTop HOI0B M HACTPOUTH MaTepuall.

Mooenuposanue ysemra. IloBepHYTh JETIECTOK, TIEPEUIUTE HA BHUJI CBEPXY, CO3JaTh CBA3HBIN JTyOJIMKAT
(Alt + D) u HemHOrO IoBepHYTH ero: Co3math 5 nenecTkoB. PacmonoXuTh JIeNecTKN Tak, YTOObI OHU HE
MEPECEKAINCH IPYT C APYTOM.

Mooenupoeanue cmebas ¢ nolibHuUKoM. Y CTaHOBUTHh 3D-Kypcop B LIEHTpE LBETKa, J0OaBUTh IMIMHAP U
YCTaHOBHTH JIsi Hero mapameTpsl. [lepeiitm Ha BUA cCOOKY, BBITSIHYTh HWJIMHIP W J0OaBUTH €My IBa
pedpa (Ctrl + R). C nmomonipio npornopiroHaibHOTO PeIaKTHPOBAHUS HEMHOTO HCKPHBHTH €ro (hopmy.
Pacrionoxuts 3D-kypcop Ha koHumKe cTeOss u no06aBbre UV Sphere (B pexxume penakTHPOBaHHS).
VYMenbpuTh pazmep chepsl. Jodasute moamdukarop Subdivision Surface B ypoBenp 1 u meiinep
Smooth. Ha Bknaake MaTepuaiaoB co3/1aTh HOBBIM MaTepuai, HACTPOUTH JJIsl HETO CBSI3KY HOAOB. HoBbIi
Marepuall IPUMEHUTh JIUIIb K TOM Y4acTh cTedIs, Ha KOTOpOoW J0oJnKHA ObITh mblibla. C momorsio (Alt +
D) coznate oxono 20-30 komwuii ¥ pacrosoKUTh UX B IICHTPE IIBETKA.

Cozoanue cmeos. Pacnionoxwute 3D-kypcop B IIEHTpPE LIBETKA U J0OABUTH

K0J1b110. [Ipo3KcTpyaupoBaTh €ro HEMHOTO BBEPX U pacIMpUTh. C IOMOILBIO



(V) oTmenuth BepXHUE BEPIINHBI, 3aTEM BBIISIUTH JJBE COCEIHNE BEPIIMHBI M CBECTH UX BMecTe. Brinenutsb
HIOKHIOIO 4YacTh KOJIbIIAa U TMPOIKCTPYAUPOBATH €€ BHU3, npuaaBdopmy crebnsa. JJoOaButh crebiaro
moaudukarop Solidify u Subdivision Surface.

B pexxuMe penakTupoBaHus BeIACIUTL pedpo u mometuth ero (Ctrl + E — Mark Seam). Beinenuts Bce
BepumHbl (A), Haxkate (U — Unwrap), B okae UV/Image Editor nossurcs pesynbrar. [loamnpaButh
pa3BepTKy. B HikHel yacTu okHa HaxkaTh KHONIKY (NEw) u co3aarh nzodpaxenue. UI3MEeHUTh pexuM Ha
Paint. Haxars (T), 4TOOBI OTKPBITH ITaHEb HHCTPYMEHTOB, YCTAHOBUTb JIJISI KHCTH TEMHO- (PHOJICTOBBIN
LBET, PacKpacuThb pa3BepTKy. M3MeHUTh KHCTOUKY Ha SMmear, ¢ ee MOMOIIbI0 pa3Mas3aTh I[BETa B
HE3aNOJHEHHBIX MECTax W B HHU3Yy crebins. Jlo6aBUTh HAa cTeOeh MHOXKECTBO YEPHBIX M OENBIX TOYEK.
3areM pa3mazaTh HX C nomoinsio Smear. CoxpaHuTh H300pakeHHe Ha Komiblotepe. He cHumas
BBIJICJICHUS CO CTEOJIS, B PEIAKTOPE HOAOB HACTPOUTH JUISI HETO MaTepuall.

Buoousmenenue nenecmkos. Jlns nenectka no6aButh Momudukarop Displacement u co3mate B HeM
HOBYIO TekcTypy. [lepeiiTu Ha BKJIagKy TEKCTYyp, BBepXy BbiOpath Displace u BbicTaBHTH HACTPOWKH.
UToOBl KaXKIblil JIETIECTOK OBLT YHHKAIbHBIM, HCIOJB30BaTh OOBEKT B KauecTBE OTCUETa KOOpPJWHAT.
JlobaBuTh B cuieny nycrteimky (Shift + A — Empty). B mento Texture Coordinates ykaszartb
«HUCIIOJIb30BAaTh MYCTHIMIKY». YTOOBI HE MOBTOPATH TaHHYIO MPOLEAYPY AJS BCEX OCTAIbHBIX JIETIECTKOB,
BBIOpaTh MX BCE, B MOCJIETHIOI OYepeab TOT, K KOTOPOMY MOAM(DUKATOP YK€ ObUI MPUMEHEH, 3aTeM
naxkats (Ctrl + L — Modifiers). Teneps BbIOpaTh BCe 0OBEKTHI LIBETKA M €ro CTeOEIh M CBA3aTh HMX
Bmecte (Ctrl + P). Hactpouts nepennuii minan. Ceifuac nBETOK MpUMEPHO 4 MeTpa B BBICOTY, YTO HE
peanuctuyHo. [lepexiiiounThCs Ha METpPUUYECKHUE EIUHUIBI U3MEPEHUs U YMEHBIIUTh ero 10 27 cM B
BBICOTY (3TO BCE JENAeTCs ISl TOTO, YTOOBI MPH NaNbHEHIIEeH paboTe He CTOJIKHYTHCS C MpoOIeMaMu TIpU
HACTpOIKe TIyOWHBI PEe3KOCTH Kamephl). Pacmonoxuth kamepy mepesa LBETKOM, MOBEPHYTh LIBETOK K
KaMepe, CO3/1aTh HECKOJIBKO JTyOIMKATOB U PACIONOKUTH MX TaK, YTOOBI JIEIECTKH COCETHUX LBETKOB HE
nepeceKanch. BoIAeTUTh OJIMH JIeNeCTOK, MPOAYOIUpPOBaTh €ro Mnapy pas U pachoioXHUTh BHU3Y Hepen
kamepoil. Ha punanbHOM peniepe oHu 0yayT pacOKyCHpPOBaHbI, UTO MPUAACT UHTEPECHBIN 3 PeKT.
Oceewgerue cyenwt. Jlyamum criocobom ocserieHus ciensl sensiercss HDR- kapra. [lepeiitu B penaktop
HOMoB U 3arpy3uth HDR-uzoOpaxenue nns Mupa. UToObl CKpBITH W3 BUAY JIMIIHEE, HEOOXOIUMO
nobasute Hobl Mapping u Texture Coordinate u nmoBepHyTh H300paxkeHue mo ocu X. Jo6aBuTh B
CIICHY COJIHIIC ¥ BBICTABHTH JIJISl HEro HACTPOHKH. [I0OBEepHYTh €ro HEMHOTO TIO HAIpaBJICHUIO K KaMmepe,
4TOOBI CO37aTh KpacuBbIe TEHH Ha LIBeTKaX. BbIOpaTh 1IeHTpalbHYIO 4acTh

I[BETKA, CO31aHHOTO MEPBHIM M YCTAaHOBUTH (POKYC KaMephl Ha JAHHOM O0bEKTE, BBIIIOJIHUTH PEHIEP.
Co3z0anue semku. Ha HoBOM cioe co3aath mummaap. C momorrsio (Ctrl + R) 106aBuTh eMy MHOKECTBO
pebep. Beibpath oxHO pedpo u momethTe ero (Ctrl + E — Mark Seam). Beimonauts passeptky (U —
Unwrap). B okae UV/Image editor 3arpy3uTh TeKCTYpy BETKH U TOJOTHATH MO/ HEE Pa3BEPTKY
IMHApa. B pegakrope HOJOB HACTPOUTH sl HWIMHApa Marepuan. J{o0aBUTH Ui BETKH
moaudukatopsr Subivision Surface B yposens 3 u Displacement. Ha Bkianke TekcTyp, BBEpXy
BeIOpaTh MoauGukarop Displacement u 3arpy3uts [uisi Hero uepHO-Oenblii  BapuUaHT TEKCTYPBL.
[Mapamerp  Strenght MoauuKaropa

Displacement ycTtaHOBUTH paBHBIM

10. YmenbmuTh pazmep BeTouku 1o ocu Y Biasoe. C nmomouibio Moaudukaropa Array yBeIuuuTh JUIMHY
BETKHU. PacmonoxuTe BeTKy TaK, 4TOOBI €€ OBUIO BHIHO W3KaMEpHI.

Co3oanue ¢hona. Ilpony6nupoBaTh BETKY, IEPEMECTHTh AyOJIMKAT HA HOBBIA CJIOM M CO31aTh €I1e OJHY
BETKY (c oTBeTBIeHHEM). [IpoayOmupoBaTh Ha ATOT K€ CIOM CO BTOPOM BETKOM OJIMH I[BETOK, BHIICITUTH
BCE €ro 4YacTd M CO3JaTh M3 HEro oauH wnenpHbi oObekr (Ctrl + J), mepexn 3TUM NpPUMEHHTH
mogudukatop Solidify. Jlyonmupys nBeTOK, CO31aTh W PacloONOKUTH eme 5-6 MBEeTKOB. 3arem
TyOIupoBaTh Cpa3y BCIO CBA3KY M3 5-6 IBETKOB M PaCIONIOKUTh UX Ha BeTke. 110 3aBeplieHnn BepHYTh
BETKY Ha CJIOM C KaMepoll M PacroIOKHUTh €€ B JIEBOM BEpXHEM YIri1y. MOXHO CO3/1aTh KOMHUIO IEIO0M
BETKU M MOBEPHYTh €€ HEMHOT'O MoJ ApyruM yriiom. Ha aToMm co3nanue creHsl 3aBepiieHo! BeicTaBuTh
300+ ceMIITOB ¥ IPOU3BECTH PEHIIE.
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AJIFOpI/ITM JIeCTBHII 110 peaim3allui TBOPYECKOI0o IMPoOeKTa
«Mogeab caMmoJieTa

Hacmpoiika uepmediceti. Y 1anuth Bce U3 CIEHBI U T00aBUTh IWIMHAP. 3arpy3uTh Ha (OH M300paKeHHE
Boeing-747.png. Ilepeiitu Ha Buj cOOKy, noBepHyTh HuHAp Ha 90 u npumenuts Bpamenue (Ctri+A >
Rotation). M3meHuTh Ha BKJIaJKe CIEHbI enuHHIBI u3MepeHus Ha Imperial. Ha nmanenu cBoiicTB
YCTaHOBHTH JUIMHY 110 ocu Y — 225 ft 2. VBenuuuth pazmep GoHOBOrO M300paxKeHus A0 73, perynupys
napameTpel X U Y PacHoyioKuTh U300paKeHHE TaK, YTOObI JUIMHA IMJIMHIPA COBMajaia C JTAHON
camosieta. B HacTpoiikax (OHOBOro M300pakeHUs yKa3aTh «MCIOJb30BATh TOJIBKO IUISL BHJA COOKY».
W3Menuth Macmrab IHIMHApPA TaK, YTOOBI OH COOTBETCTBOBanA ueprexy (S > Shift + Y), uroOsl
MacmTabupoBaTh Juib o ocsiM X u Z. CHoBa 106aBuTh n3o0pakenne Boeing- 747.png u pacroioxXuTh
ero Ha Buae crnepenu. OTKpwITh M300pakeHne Boeing- 747.png B moOoM rpadudeckoM pemaakTope,
noBepHyTh ero Ha 90 MpOTHB YaCOBOI CTPETIKH, 3aTEM PACIIOIOKHUTD €r0 Ha BU/IE CBEPXY.

bazosoe mooenuposanue. Ha Buzie criepeid Mo0rHaTh pasMep muimHapa mo yeprexy (S > X). Ha Buze
cooky no6asuth 6 pedep (Ctrl + R), yBenuuuth mMaciirad kaxaoro peopa. I[Ipoaenars Toxke camoe Ha
Buje cBepxy. JoGaButh 7-¢ pedOpo mepes XBOCTOM camojieTa. YJaduTh JIEBYIO 4YacThb caMoJieTa U
no6asuth MoaudukaTop Mirror.

Mooenuposanue kpviibes. Ha Bune cOOKy BBIIENUTH YKa3aHHBIC BEpPIIMHBI, M YIAIUTh MX. BBIICTUTH
BEPIIUHBI BHYTPU OTBEPCTHUs, W NpHaaTh UM (opmy. [IpodKcTpyaupoBaTh JaHHBIC BEPUIMHBI BHYTPb.
[IepeiiTn Ha BUA cliepey M BBIBECTH BEPIIMHBI HEMHOT'O B CTOPOHY. BBIDOBHATH MX I NaJbHEUIIErO
IKCTpyIUCEeMILIpoBanus. Ha BUe cBepXy 3KCTPYAMPOBATh BEPIIUHBI, YTOOBI cO31aTh Kpbuto. Ha Bue
criepeny MOAOTHATh KPBUIO MO YEPTEXY M CO3/aTh (IPU IMOMOUIM SKCTPYAMPOBAHMS) M3TUO HA KOHIIE
kpbiia. Ha Buse cBepxy 100aBUTh Ha KPbUIO 5 pedep, U pacioOkKHTh UX.

Mooenuposanue xeocma. J106aBUTH peOpO BKOHEI] CaMOJIETa U OKPYTIIUTh 3aIHIOI0 YacTh, TIPU ITOMOIIN
IponopHHoHaIbHOro pefaktupoanus (O). Beiaenuts BepXHUE JBe TpaHU, M MPOIKCTPYIAUPOBATH MX
BBEpX, 4TOOBI co31aTh xBocT. Co31aTh elie oHO pedpo, BBIIENUTh ABe O0KOBBIE Tpanu. Ha Buie cBepxy
SKCTPYIUPOBATh UX, YTOOBI CO3/1aTh €Ile JIBA KPbLIa.

Vayuwenue oemanuzayuu. JoGasuth momudukarop Subdivision Surface B ypoBens 3 wu 1eiaep
Smooth. Co3nats Gonee kecTKHe HU3rHOBI B YKa3aHHBIX

mectax (Shift + E|1). Beimenuts OHY BEpUIIMHY MEXKAY KOPIYCOM M KpPBUIOM, BKJIHOUYHTH
MIPOIOPLIMOHAJIBHOE PEIAKTUPOBAHUE U CABUTATh €€ BJIEBO IO OCH Y, YTOOBI CO3/1aTh U30THYTOE pedpo.
Beigenuts u3orayroe pedpo, u coznath s Hero usrub (Shift + E|1). JlobaButh pedpo mepen kabuHOM
nuitotoB. Beiopats naCcTpyMeHT Hoxk (K), 3atem Haxats (C), 4TOOBI CO31aTh POBHBIN pa3pe3, U CO3/1aTh
JIBa pa3pe3a BBEPXY M BHU3Y OKHa KaOMHBI MUJIOTOB. Bhiienute ykasanHoe peOpo, u ynamure ero (X >
Edge). CuoBa BeIieNTh yKa3aHHoe peOpo, u ymamuth ero (X > Edge Loop). Yaanmuts TpeyroabHyO
rpanb. Co3math pedpo, 3alOIHUTh 00pa30BaBIIUECs OTBEpCTHE, MpH rmomouy kinasumy (F). Beigenuts
00JIaCTh OKHA, M AKCTPYIUPOBATh €€ HEMHOTO BHYTph. CO3/1aTh B YKa3aHHBIX MECTaX KECTKUE H3THOBI.
Jlob6asuth mogudukaTop Edge Split, uroOs1 yOpats 3aTeMHEHHE.

Cozoanue 3axpwinok. J1o0aBUTh Tpu pedpa, HAXOIACh HA BHJIE COOKY. BBIIENUTh yKa3zaHHYIO 4acTh, H
clienath ee OT/AeIbHBIM 00bekToM. M3-3a MoanduKkaTopa U meiiepa 3akppliika cTajna okpyrioi. Crenarb
eit octpeie kpas (Shift + E|1). [Ipuaate xecTkocTh cieayronmM pedpam. [IpomenaTe Toxke camoe ¢
MaJICHbKUMU KPBUIBAMH. TakuM ke crmoco60M MOKHO CO37aTh 3aKPBIJIKU HA OOJIBIINX KPbUIbSX.
Cozoanue oOeucamenei. JloGaButh mwmmHAp. [lepelith Ha Bua cOOKy, moBepHYTh ero Ha 90 u
MPOIKCTPYAUPOBATh Kpasi, YTOObI COOTBETCTBOBATh YEpPTEKYy. BBIIENUTh OAHO pedpo, co3/1aTh €ro
ayomukat (Shift + D), ¥ npomoDKUTh SKCTPYAMPOBAHUE JBHUTATENs. 3aBEPIIMTH MOJCITHPOBAHUE
JBUTATENS, COSAMHUB BepIINHBI B 01HOM Touke (ALT + M > At Center). BoigenuTs BHYTPEHHIOIO YacTh
JBUTATENS, U MPOIKCTPYJUPOBATh €€ BHYTPh, YTOOBI MPUAATH TOJIIMHY JABHUTaTento. Jl06aBUTH KYO,
PAacIoNIOKUTh €r0 MEXIY JBUTATENIeM U KPbUIOM, M YIAIUTh €r0 BEPXHIOI M HIKHIOKO rpanu. [lpuaars
kyOy popmy. Co3nate qyO0auKaT JBUTATENS, M PACIIOIOXKUTh €r0 B HY)KHOM MecTe. Y OeIUThCS, YTO OH
COOTBETCTBYET CBOEMY MECTOIOJIOXKCHHIO Ha Bcex 3-X Buaax. JloOaBUTH emie OauH KyO, M C €ro
MOMOIIIBIO CO3/IaTh «OCTpHEe» Mo KpbiioM. Co3naTh 3 QyOIMKaTa TaHHOTO 0OBEKTa, M PACIIONIOXKUTh HX B



yKa3aHHBIX Ha YepTeKe MecTax. B 3aBepileHuH, COCIMHUTH BEPIIMHBI HA HOCY CaMoJIeTa, U JI00aBHUTH
TaM elre oo pedpo. MoaenupoBaHue 3aBepiieHo!
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