ATMUHUCTPALIS MYHUITHTIAJIBHOI'O ObPA3OBAHMA
IMEYEHI CKM OKPYT' MYPMAHCKOUM OBJIACTH

MVYHUILMTIAJIBHOE BIODKETHOE OBPA30OBATEJIBHOE YUPEX/IEHHE
«OCHOBHASI OBIIIEOFPA3OBATEJIBHA S IIKOJIA Ne20
MMEHU M.10. KO3JIOBA»

PaccmoTpeHa YTBEPJIKAIO

116 JarOTHYCCKIM COBETOM Hupexrop MBOY OOILLI Ne20
MBOY OOLI Ne20 [iceusés Kommosa AB,
ol 0F  20l5%. Tpuxas Ne J0A

ITpoTtoxon Ne _L ot S0 R LT

JononHuTeIbEAA 001epa3BHBAIOH AN NPOrPaMMa
«OcHoBbi 3D MOAETHPOBAHHS
Bospacm yuawuxca 12 — 17 nem

Cpox peanuzayuy npoepammst — 3 200a

CocraBure/ib: Jlokosa M.B.,
[earor IOIOJHUTEFHOTO
o6pazosanust MbOY OOILLL Ne20

nrt Hukens, 2023 r.



IHOACHUTEJIBHASA 3ATIMCKA

JlononHutenbHast oOuieo0pa3oBarenbHas — oOIIepa3BUBAlOIIasl Iporpamma
«IlyremectBue B 3D» pazpaboTaHa COrjIaCHO TPEOOBAHUAM CIEAYIOIIUX HOPMATUBHBIX
JOKYMEHTOB:

° OenepanbHbii 3akoH «O0 obOpa3zoBannu B Poccuiickoit depeparuu» OT
29.12.2012 Ne 273-®3;
° [Topsimox opraHu3anyy U OCYIIECTBICHUS 00pa30BaTEIIbHOM JCATEILHOCTH I10

JOTOJHUTENbHBIM  00I1e00pa3oBaTeNbHBIM  MporpaMMaM  (YTBEpXKIEH  MPUKA30M
Munnpocsenienust Poccun ot 09.11.2018 Ne 196);

. [TocTaHoBIIEHHE TJIAaBHOI'O TOCYIAPCTBEHHOI'O CAHUTAPHOrO Bpauda Poccuiickoi
Oepneparuu «O0  yTBepkAeHUU caHuUTapHbIX mpaBuil u HopMm Caunllun 1.2.3685-21
«'urueHnyeckue HOpPMATUBBI U TpeOOBaHUS K OOECIEUCHUI0 O€30MacHOCTH U (WJIH)
OE3BPETHOCTH JIJIs YeoBeKa (PaKTOPOB CPEeIbl OOMTAHUS,;

o Canurapasimu  npaBwiamu  CIT 2.4.3648-20 or 28.09. 2020 r. Ne 28
"CaHUTapHO-IMUIEMHUOJIOTUYECKHE TPEOOBAHUS K OPTaHU3AIMAM BOCTIUTAHUS U O0ydEHUS,
OTJIbIXa U 03[IOPOBJICHUS JETEH 1 MOJIOJIEKN";

° Crparerusa pasutusi Bocnutanusi B Poccuiickor dexnepauuu Ha nepuoj 10
2025 ropa (ytBepxnaeHa Pacniopsixenuem IIpaButensctBa Poccuiickoit denepanuu ot 29
mas 2015 r. N 996-p)

e YCTaBOM yUpexKICHUS.

JlanHas mporpaMma UMeeT TEXHUYECKYIO HallPaBJIECHHOCTh U CIIOCOOCTBYET:

*  Pa3BUTHUIO Y 00YyYaIOIIMXCSI TO3HABATEIBHBIX CIIOCOOHOCTEH;
* o0ecreueHuIo aianTanuy 00yJarouXcs K )KU3HU B 00IIECTBE;
* panHHel npodhecCHOHAIBHOM OPUEHTAIUA 00yYarOITUXCSI.

CtpemMuTenpHOE Pa3BUTHE TEXHOJOTUM B TMOCIEIHEE ACCATUIIETHE TMPHUBEIO K
TaKOMy JK€ OBICTPOMY POCTY B 00JaCTH KOMIBIOTEPHOW TEXHUKA W TPOrPAMMHOTO
oOecrnieuenus. Eiie coBceM HeTaBHO HE3HAUUTEIBHBIN 110 CETOAHSIIHUM MEPKaM 3IH30/1
3 (uiapMa, CO3MaHHBIA MpU MmoMomM crerPddEKToB, BBI3BIBAT Oypr0 BOCTOpra U
oocyxnennii. Cerogus cnerpddekramu B KUHO U Ha TeJIEBUICHUY HUKOTO HE y/IUBHIIIb.
OHu cTanu OOBIIEHHBIM SIBIEHUEM 0JIaroaps MacCOBOMY paclpOCTPAHEHHUIO MPOTrpaMM
CO37aHUsl KOMITHIOTEPHOU TpaduKu M, B YaCTHOCTH, TPEXMEPHOTO MOJCITHPOBAHUS.
[Iporpammbl  TpexmepHO  rpaduKd  BOOIYIIEBISIOT CBOMMH  YHUKAJIbHBIMHU
BO3MO>KHOCTSIMHU, HO 3a4aCTYIO CJIOHBI B OCBOCHUHU.

JononuutensHas o001eo0pa3oBaTesibHas — 00IIepa3BUBAIONas  MpPOrpaMma
«Ilyremecteue B 3D» (manee — IIporpamMma) TeXHUUYECKOW HampaBIEHHOCTH 0a30BOrO
YPOBHSI TIO3BOJIIET OOYYalONIUMCSI OCBOUTH a3bl TPEXMEPHOTO MOJEIUPOBAHMUS,
crocoOCTByeT (OPMHUPOBAHUIO HHTEpECca K TEXHUKE, Pa3BUBAET KOHCTPYKTOPCKUE
CIIOCOOHOCTH M TEXHUYECKOE MBIIIUICHUE.

AxkTyanbHocTh IIporpammbl 00ycClOBIIEHa NOBCEMECTHBIM HCIOJIb30BAHUEM
TpeXMEpHON TIpauKu B pPA3NIUYHBIX OTpaciix M cdepax AEsITeIbHOCTH 4YeJIOBEKa
(nu3zaiiH, kuHemarorpad, apxXuUTeKTypa, CTPOUTENbCTBO U  T.jA.). (OcBoeHue
oOyJaronMmMucs Takux O00BbeKTOB 3D-MopenupoBaHuss Kak KOMIbIOTEpHBIA 3D-
penakrop, 3D-pyuka, 3D-nipunTep, 3D-ckaHep cTaHOBUTCS Bce 00J1ee HEOOXOAMMBIM JIJIsI
MOJIHOLEHHOT'O U BCECTOPOHHETO Pa3BUTHSI JINYHOCTH KaX10r0 00y4aronierocs.

Copepxanne Ilporpammbl 0OBEAMHSIET 3HAHUS O MHUpPE, 3aKOHAX (GUBUKH U
MEXaHUKH, C YMEHUEM TBOPYECKH NPEACTaBUTh CBOE BHUJEHUE, [TOHUMAaHUE
OKPY>KaIOIIUX OOBEKTOB U SIBJICHUIA.



B mpomecce peanuzaruu IIporpamMmbl TPOMCXOIUT OPHUEHTAIMS Ha BBIOOP
oOy4Jarormumucs npodeccuii, BOCTpeOOBaHHBIX COBPEMEHHBIM OOIIECTBOM, CBSI3aHHBIX C
KOMITBIOTEPHBIM MOJICTUPOBAHUEM: CTPOUTEITHLHOE MOJCIUPOBAHUE, OMOJIIOTHYECKOE
MOJICJIMPOBAHUE, MEJIUIMHCKOE MoaenupoBanue, 3D-mu3zaiin, 3D-anumanusa, 3D-
apXUTEKTypa U T.J.

HoBu3na [IporpaMMbl 3aKiro4aeTcsi B OCBOGHUM OOYyYaronuMu MPOTrPaMMHOTO
oOecrieueHus sl TPEXMEPHOT0 MOACIUPOBAHUS TEXHUYECKUX OOBEKTOB C AJIeMEHTaMHU
MIPOEKTUPOBAHMSL.

Ilenaroruyeckasi uesiecooopasnoctb I[IporpamMmbl 3akirodaercss B TOM, OHa
pa3BUBAaET HABBIKM TPEXMEPHOTO MOJCIUPOBAHUA U OOBEMHOTO  MBIIUICHHS,
CIIOCOOCTBYET PACKPBITUIO POJIM HH(POPMALMOHHBIX TEXHOJIOTHA B (OPMUPOBAHUU
€CTECTBEHHOHAYYHON KapTUHBI MHUpPa, (POPMHUPOBAHUIO KOMITHIOTEPHOTO  CTHIIS
MBIIIJICHUS, TOJArOTOBKE OOYYaIOMIMXCS K JKU3HU B HMHGOPMAIIMOHHOM OOIIECTBE.
[Iporpamma MO3BOHT BBISIBUTH 3aMHTEPECOBAHHBIX 00YUYAIOMINXCS, OKa3aTh KM ITOMOIIIb
B (hOpMHPOBAHUM HABBIKOB CO3JaHHs MoJieneil ¢ momotisio 3D-npuntepa u 3D-pyukw,
MOBBICHTH YPOBEHB MX IMTPOCTPAHCTBEHHOT'O MBITINICHUSI, BOOOPaKEHUSI.

OtrimmuurtesbHas ocod0eHHOCTh IIporpaMmMbl COCTOUT B TOM, UTO OHA SIBISETCS
MOIIIHBIM 00pa30BaTEIbHBIM WHCTPYMEHTOM, KOTOPBIA HE TOJIBKO TO3BOJISIET MPUBUTH
oOy4aroriemMycsi MPUBBIYKY MCIIOJIb30BaTh TOTOBOE, a 00yYaeT CO3/1aBaTh MPOTOTHUIIHI U
HEOOXOAMMBIE JETalld, BOIUIOIIAsl CBOM KOHCTPYKTOPCKME M AW3aWHEPCKHE WJCH.
BaxupiMm acmektom IIporpaMmbl sBISIETCS MCIIONB30BaHWE B MpoIlecce OO0ydeHUs
OecriaTHOM mporpamMMel 11t padoThl ¢ 3d rpaduxoit Blender.

[Iporpamma pa3paboTaHa Ha OCHOBe mporpammel «3D-MoaenupoBaHue»
(pa3paborunk Kucenera B.I'., negaror nononuurensHoro odpazopanus ['bOY Ilkomna
Ne 1580 mpu MI'TY umenu H.3. baymana r. Mocksbl, 2017 1.).

Heap IIporpammbl — mnpuoOiieHne oOyYaronuxcsi K Hay4YHO-TEXHUYECKOMY
TBOPYECTBY TIOCPEACTBOM OOYYEHHMs] HX MOJCIMPOBAHUIO OOBEMHBIX OOBEKTOB
CpeacTBaMU MH(POPMALIMOHHBIX TEXHOJIOTHH.

3agaum Ilporpammel

Obyuarowue:

» ¢opmupoBaTh IpeacTaBieHHs 00 ocHoBax 3D-mMopenupoBaHUS, €rO
Ha3HAYCHUH, IEPCIIEKTUBAX Pa3BUTHS;

*  00yuaTh 3¢ (eKTUBHOI paboTe B perakTope TpexmepHoil rpaduku Blender;

*  ($opMUPOBATH MPEICTABICHUS 00 OCHOBHBIX MHCTPYMEHTAX U ONepalusix Jis
paboTel B on-line-cpegax 3D-MoaenupoBaHus;

* 00y4aTh OCHOBHBIM IPUHIIMIIAM CO3/1aHUSI TPEXMEPHBIX MOjelel, 00BEKTOB,
neTaneil 1 cOOPOYHBIX KOHCTPYKLIMM.

Pa3zsusarowue:

" pa3BUBaThb  HHXXEHEPHOE  MBIIUICHUE,  HABBIKM  KOHCTPYHUPOBAHUS,
3¢ (PEKTUBHOTO UCTIOJIL30BAHUSI KOMITBIOTEPHBIX CHCTEM;

"  pa3BUBATh MBICIUTEIIbHBIC, TBOPUECKIE, KOMMYHUKATUBHBIE CITIOCOOHOCTH
00yJaroIMXCS;



pa3BUBaTh  NPOCTPAHCTBEHHOE  MBIIUIEHHME 32  CYET  paboThl  C
IPOCTPAHCTBEHHBIMU 00pa3aMu;

pa3BUBATh UHTEJUICKTYaIbHbIEC U MPAKTUYECKUE YMEHUS, CAMOCTOATEIIBHO
npruoOpeTaTh U MPUMEHSTh Ha MIPAKTUKE MOJYyUYEHHBIE 3HAHNUS;

Bocnumamenvhuie:

BOCHUTHIBATh YCTOMYUBBIM MHTEPEC K TPEXMEPHOMY MOAECIUPOBAHUIO U
KOHCTPYHUPOBAHHIO;

BOCIHUTHIBaTh HMH(POPMAIIMOHHYIO KYJIbTYPY KaK COCTaBJISIIONIYIO OOIIei
KYJIbTYPbI COBPEMEHHOT'O YEJIOBEKA;

(dbopMHpOBaTh MOTPEOHOCTh B TBOPUECKOW JAESATEILHOCTH, CTPEMIICHHE K
CaMOBBIPAXXEHUIO Y€pe3 TEXHUYECKOE TBOPYECTBO.

Karteropus o0yuyarommuxcs

OOyuenne no IIporpamMme Beaercs B pa3HOBO3PACTHBIX TIpylnax, KOTOPbIE
KOMILJIEKTYIOTCS IO Bo3pactaM: 1 rox oOyuenus 12-14 ner, 2 rog o0yuenus 15-17 ner.
PexomenmyeMoe KOIM4ecTBO 00yYaromuxcs B rpynmne — 10 12 dyenoBex.

Cpoku peanuzauuu
[Iporpamma paccurtana Ha Tpu roja oOydeHus. OOI1Iee KOJTUYECTBO YacOB B IrOJ]
cocrtaBisieT 144 Jaca.

DopMBbI M PEKUM 3AHATUHI
[Iporpamma peanuzyetcs 2 pas3a B Hezelnto o 2 yaca. [I[porpamma Bkiitouaet B ce0st
JIEKIIUOHHBIC U IIPAKTUYECKUE 3aHATUS.

ILlnanupyembie pe3yabTathl 0cBoeHus: Ilporpammel

[To utoram nepeozo 200a oGy4aronrecs

OyayT 3HATH:

TEXHUKY O€30MacHOCTH W TpeOOBaHUS, MPEAbSBISIEMbIE K OpraHU3alUN
pabouero Mecra;

TEPMHHOJIOTHIO MOJEINPOBAHMUS;

OCHOBHBIE 3JIEMEHTBI, THCTPYMEHTHI U oneparuu Juisi padboTel B on-line-cpemax
3D-monenupoBaHus;

nonyJysipHbie 3D-peakTopsl, UX Ha3HAYeHHE, OCOOEHHOCTH, JOCTOMHCTBA U
HEJJOCTATKHU;

CUCTEMY KOOpJMHAT, T€OMETPUYECKHE (PUTYPBI, BUIbI IPOEKILIN;

CHOCOOBI MOCTPOEHUSI O0BEMHBIX (PUTYP U3 TIIOCKUX Pa3BEPTOK.

OyayT yMeTh:

co3naBath BUpTyaibHbie 3D 00bexThI B iporpamme Blender,

3(p(PEKTUBHO UCIOJIB30BaTh HMHCTPYMEHTHI IPOTPaMMBbl, IOJIb30BAThCS
rOpSAYUMU KJIABUILIAMU;

0J1I0MpPaTh TEKCTYPY U IIBET MATEPHAJIOB,;

BBINIOJIHSITh U3MEPUTEIIbHBIE OllepallUu;

BBITMOJIHATH Pa3METOUHBIE U PACKPOMHBIE paOOThI [0 TOTOBBIM MIA0JIOHAM;



YUTaTh M BBITOJIHATH 3CKU3bI, YSPTSIKH, CXCMBI,
UCITOJTH30BaTh KOHCTPYKTUBHYIO U TEXHOJIOTHYECKYIO JJOKYMEHTAITHIO;
OCYIIECTBIIATH KOHTPOJIb pa3MepoB U (hOPMBI JICTAIIA U HU3ICITHS;
OTPEIEINIATh KAYECTBO OTACIKHU (00pabOTKH) U3AEIHS;

MIPUMEHSATH TTOJYyUYCHHBIC 3HAHHUSA M YMEHUS IS TIOCTPOSHHUS MOJICIICH 110
COOCTBEHHBIM DCKU3aM.

[To utoram émopozo 200a ody4aroniecs

OyAyT 3HATH:

TexHonoruw 3D-npoennpoBanus;

BU/IbI POEKIIUMA, HACTPOUKHU (hOTOKAMEPHI;

CTPYKTYPY I'PYIII U KOMIOHEHTOB 3D-MOAEINPOBAHUS;
TEXHOJIOTHIO MaclITabupoBaHHe OOBEKTOB.

OyAyT yMeTh:

UMITOPTUPOBATH/IKCTIOPTUPOBATH IPaPUIeCcKue N300paKEHUS;
MIPOCIIMPOBATH TEKCTYPY Ha MOJICIIb;

paboTaTh ¢ «(POTOCIICHOWY;

BBITIOJIHSTH U3MEPUTEIIbHBIE ONEpaIUu;

BBITIOJTHSITH TOCTPOCHUS B 33ITaHHOM MacIiTabe;

YUTATh U BBIOIHITH 3CKU3bI, YEPTEKH, CXEMBI;

OCYIIECTBJIATH KOHTPOJb pa3MePOB U (DOPMBI JCTATH UITH U3SITHS;
BOCITPOU3BOANTH 3D-Monmenu Ha ocHOBe 2D-n300pakeHui;
MPUMEHSTH MOTYUYSHHBIC 3HAHUS U YMEHUS IS TOCTPOSHUS MOJICIICH T10
COOCTBEHHBIM 3CKH3aM;

C0371aBaTh COOCTBEHHBIC UTPOBBIEC MOJICITH.

[To utoram mpemuwezo 2o0a oOy4aromuecs

OyayT 3HATH:

TEXHOJIOTHIO CO3/IaHuUsI 00BEKTa C UCTONIb30BaHnEeM 3D-pydKku;

CHCTeMY KOOPAMHAT, TeOMETPUUECKHE (PUTYPBI, BUIBI IPOCKLINA;
TEXHOJIOTHIO paboThI ¢ 3D-NpUHTEPOM, TPOTOTUITHUPOBAHUE;

CocoObl  CO3MaHMsl  Mojelel M3 HMEIOIIUXCS  3arOTOBOK  IMyTEM
pasrpynIupoBKU-TPYNITUPOBKU YacTel MOAeIe U UX MOAU(pUKALINY;
CHOCOOBI CO3/1aHUsI U TPeoOpa3zoBaHusl IpaPUUeCcKuX 0ObEKTOB;

TEXHOJIOTHI0 paboThl ¢ 3D-ckanepoM;

peueBbIe CPEICTBA B COOTBETCTBUU C 3a/1a4€ii KOMMYHHUKAIIWU.

OyayT yMeTh:

co3gaBaTh BHUpTyajbHble 3D-00bEKTHI C UCHONb30BaHUEM 3D-pyuku,
pEAAKTUPOBATh, COXPAHATH U UCIIOIb30BATh UX;

010MPaTh TEKCTYPY U IIBET MATEPUAJIOB;

YIPOIIATh CIOXKHBIE MPOTOTHUIIHI 10 0a30BBIX (POpPM;

pabotaTh ¢ 3D-nipuHTEpPOM;

CO3aBaTh Pa3BEPTKH COOCTBEHHBIX MOJIEIIEH;



CO3/1aBaTh HOBBIC NMPUMUTHUBHBIE MOJEIA U3 HMMEIOIIUXCS 3arOTOBOK MYTEM
pPasrpyNIHUPOBKU-TPYIITUPOBKH YACTEH MOJIENIeH M NX MOAU(UKAIIHH;

paboratb ¢ 3D-ckaHepoM;

co37aBaTh, MPUMEHATh U MPEOOPa30BbIBATH I'papuuecKre OOBEKTHI IS
peleHus: yueOHbIX U TBOPUYECKUX 3a/1ad.

COIAEPKXAHUE TPOI'PAMMBI

Y4eOHblit (TeMaTHYecKui) I1aH 1-ro roga o0y4eHust

Ne Ha3Banue pa3nesna/TeMbl KoandecTBo 4acoB ®opMmbl
n/n Bcero | Teopus | IlpakTn arTecTalMy U
Ka KOHTPOJIA
1. BBoanoe 3ansatue. Uncrpykrax no | 4 4 -
TeXHHUKe 0€30IACHOCTH
2. HNupopmanoHHbIe TEXHOJIOTHH U 4 4 -
aBTOMATHU3MPOBAHHbIE
HH(OpPMAIHOHHBIE CHCTEMBI
2.1. Nudopmanus 2 2 -
2.2. ABTOMaTH3UPOBAaHHBIE 2 2 -
uHpopManmonusle cucreMsl (ANC)
3. Beenenue B Blender 68 17 51
3.1. Hnrepdetic Blender. [Tepememenne u | 6 2 4 Tekyumit KOHTPOIb.
u3MeHeHne o0rekToB B Blender [IpakTuueckoe
3a/laHue
3.2. Oo6mwexTsl B Blender 8 2 6 Texymuii KOHTPOJIb.
[IpakTrueckoe
3a/laHue
3.3. Extrude (a3xcTpyaupoBaHnue) — 8 2 6 Tekyumit KOHTPOIb.
BhIIaBiIMBaHue B Blender [IpakTuueckoe
3a/laHue
3.4. Subdivide — nonpa3aenenue B Blender | 8 2 6 Texymmii KOHTPOJIb.
[IpakTrueckoe
3a/laHue
3.5. Momuduxatop Boolean. byness 8 2 6 Texymuii KOHTPOJIb.
onepanuu B Blender [TpakTrueckoe
3a/laHue
3.6. Moaudukatop Mirror (3epkajibHOE 8 2 6 Texkymuii KOHTPOJIb.
otoOpakenue) B Blender [IpakTuueckoe
3a/1laHue
3.7. Smooth (crnaxxuBanue) 0OHEKTOB B 4 1 3 Tekyiuii KOHTPOIIb.
Blender [TpakTHueckoe
3a/1laHue
3.8. Hob6asnenne matepuana. CBoicTBa 8 2 6 Tekymui KOHTPOIb.
MaTepuana [IpakTuyeckoe
3a/laHue
3.9. Texctypsr B Blender 6 2 4 Tekyuuii KOHTPOJIb.
IIpaxTHueckoe
3a/laHue
3.10 Coznanmne 00BEKTa M0 TOUHBIM 4 - 4 [TpomexxyTounas
pasmepam aTTecTalus.
OTkpBITOC 3aHATHE
4. TBopuYecKkne NpoeKTbl 64 8 56




4.1. TBopueckuii npoekt «Kodeitnas 4 1 3 Texymuii KOHTPOJIb.
gamka» B Blender [IpakTrueckoe
3aJjaHKe
4.2. TBopueckuii npoekt «bamOyKk» B 6 1 5 Texyiuit KOHTPOJIb.
Blender [IpakTrueckoe
3aJjaHue
4.3. TBopueckuit mpoekT «I aBaiickas 12 2 10 Texyiuii KOHTPOJIb.
rutapa» B Blender [IpakTrueckoe
3aJjaHKe
4.4. TBopueckuil npoekt «L{Berymas 12 2 10 Texkymmii KOHTPOJIb.
BunIHs» B Blender [IpaxTrueckoe
3aJjaHne
4.5. TBopueckuil npoekT «Mojenb 16 2 14 Texkymmii KOHTPOJIb.
camoreTa» B Blender [IpakTrueckoe
3aJaHue
4.6. Coznanne coOOCTBEHHOTO TBOPYECKOTO 14 - 14 Texymmit KOHTPOJIb.
npoekra B Blender [IpaxTrueckoe
3aJaHne
5. HUTorosoe 3ansitue. Konkypce 4 - 4 Urorosas arrecranus
TBOPYECKHUX MPOEKTOB 3ammra IpoeKToB
UTOro 144 33 111

Copepxanue y4eOHOro (TeMaTu4eCKoOro) njiaHa
1-ro rona o0y4enus

Paznen 1. BBoanoe 3ansitue. MHCTPYKTAXK M0 TeXHUKE 0€30I1aCHOCTH

Teopusa. 3HaKOMCTBO C JACSITETFHOCTHIO OOBEIUHEHHS, C €TO IENSIMU U 3aJa4aMH,
MOPSIIKOM ¥ TUTAaHOM PpadOTHI HA y4eOHBIN T07l. BUpTyalbHOCTH Kak CcIoco0 M3ydeHUs
peanbHOro Mupa. MHCTpyKTax Mo TEXHUKE O€30MaCHOCTH MpHU padoTe.

Paznen 2. HWuHpopMauMOHHBbIE TEXHOJOTMH M ABTOMATH3MPOBAHHbBIE
HHGPOPMAIHOHHBbIE CUCTEMBbI

Tema 2.1. Hngpopmauus
Teopus. Ilonsarue nHGopMauu U ee cBocTBa. TexHoyorus coopa, XpaHCHUS,
nepenayu, o0pabOTKH U MPEICTABIICHUS TaHHBIX.

Tema 2.2. Aemomamu3suposannvie ungopmayuonnvie cucmemsvt (AUC)

Teopua. Cocrasnsironime AMC.  S3pIkoBbIE  cpeacTBa W OpaBHIIA.
Nudopmarmonnsiii ¢onn cucreMbl. CrnocoObl M METOJIBI OpPTaHHU3AIMU  IPOIIECCOB
00paboTku uHopmanuu. Komiiekc mporpaMMHBIX CPEACTB, PEATU3YIOIINX alrOPUTMbI
npeoOpazoBanus uHbopMauu. KoMIieke TeXHUYeCKUX CPeCTB, (PYHKIIMOHUPYIOIINX
B cucreme. llepconan, oOciayxkupatomuii cuctemy. lIlenm wu  3amaum  AUC.
Knaccudukanus AUC.

Pasznen 3. Beenenue B Blender

Tema 3.1. Humepdgpeiic Blender. Ilepemeuwienue u uzmenenue 00beKmoe 6
Blender

Teopus. Blender — cBOO0IHOE TIPHIIOKEHUE TSI CO3TAHUE TPEXMEPHOU rpadukH,
aHUMallii, WHTEPaKTUBHBIX mporpamMm u Ap. OcobenHoctu uuTepdeiica B Blender.
Hcnonp3oBanue knaBum NumLock. [Ipuniun opranusanuu riaaBHoro okHa Blender.



[Iare pegakropos: Info (Mudopmanus), 3D View (Tpexmepnsiii Bua), Timeline (kana
Bpemenn), Outliner (Menemxep 00bexTOB), Properties (CBoiicTBa). Jkpanbl Blender u
ux 3agaun. Penakrop 3D View u ero uersipe pernona. ['naBusiii pernon (Main region) -
TPEXMEPHBIE MOJICITH, KaMePhI, JaMmIIbl U Ap. 3aronoBok (Header) — MeHto, psijy KHOTIOK |
BhITIaaromux cnuckoB. [lonka uncrpymentoB (Tool shelf). Peruon coiicts (Properties
region). Hactpoiika Blender. Ynpasnenue cuenoii B Blender.

Ilpakmuka. BpiionHeHHEe NPakTUYECKOro 3afanus. llepemenienue u nusMeHeHue
o0vekToB B Blender (maiftu Bce permonsl B 3D View, mompoOoBaTh CKpbIBaThb U
OTKpPBIBATH UX).

Tema 3.2. O6vexkmul ¢ Blender

Teopus. bazoBbie TpaHchopMaIuu (mepemerenue, BpalICHUE,
MacutTabupoBanue). OOBEKTHBIN PeXUM U pexkuM penaktupoBanus B Blender. HaGop
PEXHMOB B3aUMOJICHCTBUSI O0OBEKTA U €ro 3aBUCUMOCTh OT Tuma o0bekTa. Kyo — mesh-
00BEKT, COCTOSIINNA U3 OTJIEIbHBIX IPYIIN 3JIEMEHTOB: BepluH (vertex), pedep (edge) u
rpaneit (face). LlentpanbHasi Touka. Mesh-00bEeKTH — Pa3HOBUAHOCTH OOBEKTOB B
Blender (cetkm um mommcerku). Mx dyukusa. JlecsaTs npeaycTaHOBIEHHBIX mesh-
o0bekToB Blender. Blender ciou.

Ilpakmuka. Bremonnenne mnpakTudeckoro 3amanus. Co3maHue OOBEKTOB
«Monekyna Boas», «Karmms.

Tema 3.3. Extrude (3xcmpyoupoeanue) — évioasnueanue 6 Blender

Teopua. Tpanrchopmarnus Extrude (BbIIABIMBAHUE). NucTtpymeHT
tpanchopmanuu Extrude. Pasznuna wmexny HMHIMBUAYaJbHBIM W PETHOHAIBHBIM
Bbl1aBnuBaHueM. Tpancopmarop Inset (BcTaBka, BbIJaBIMBaHKE BO BHYTpb) Faces.

Ilpakmuka. Bruinonnenue npakruyeckoro 3ananus. Co3mnanue o0beKTa MOJAENH
camoJieTa yTeM 3KCTPYIUPOBAHHUSL.

Tema 3.4. Subdivide — noopazoenenue ¢ Blender

Teopua. Subdivide — WHCTpYMEHT JJis pa3feleHus MNPSIMOYTOJIbHBIX U
TPEYTroJIbHBIX pedep u rpaHeil mesh-oobekToB. JJocTyn k Tpancpopmaropy Subdivide.
Pabota co cnoxubiMu ¢dopmamu 1iockoctu. Mcmons3oBanue mHcTpymMeHTa Bevel u
Connect Vertex Path.

Ilpakmuka. BeimonHenue npakrudeckoro 3aganus. Co3ganue MoJee «cTomay,
«TOMUKAY, «KpeClIa» u T.]I.

Tema 3.5. Moouguxamop Boolean. byneevt onepayuu ¢ Blender

Teopusa. Penaxrop coiictB (Properties) — noctyn k moaudukaropam B Blender.
bynesbie unu norudeckue onepanuu (boolean operations) — npeaMeT MaTeMaTH4ECKOM
noruku. Tpu oneparuu Boolean. Ilepeceuenue (Intersect) —obmacte nmepekpoITis mesh-
00bekToB. OO0BeauHenue (Union) — coeauHeHHe OOBEKTOB B OJUH. Pa3HOCTH
(Difference) — omuH OOBEKT BBIPE3aeT W3 APYTrOro Ty 00JACTh, KOTOPYIO TEPEKPBLI.
AJTOpUTM M 0COOCHHOCTH UCIOJIb30BaHus Moaudukaropa Boolean B Blender.

Ilpakmuka. Beinonnenue npaktudeckoro 3aaanus. Co3jganue oObeKTa MOJEIU
«KOJIOBD) C TIOMOIIBIO0 OYJIEBBIX HHCTPYMEHTOB.

Tema 3.6. Mooughuxkamop Mirror (3epkanvnoe omoopascenue) ¢ Blender
Teopusa. CumMeTpus — CBOMCTBO OONBIIMHCTBA 0OBEKTOB peaibHOro Mupa. Ocu u
MJIOCKOCTH cUMMETprH. CUMMETPUYHBIC TTOJOBUHBI — 3€PKATBHOE OTPAKECHUSIMH JPYT



apyra. MHCTpyMeHT 3epkanbHOro oroOpaxenus B Blender. Ocobennoctu
HCIIONB30BaHus  MoaudukaTropa Mirror. KitodeBeie HacTpoiikm — ocu  (axis).
IlenTpanbHas TOYKA.

Ilpakmuka. BeinoiaHeHue npakTuieckoro 3ananus. Co3gaHne MOJCTH «TaHTeby
C MCIIOJIb30BaHUEM HHCTpYMeHTa Mirror.

Tema 3.7. Smooth (cenaxcusanue) oo6vekmoes ¢ Blender

Teopusa. I'pynna WHCTPYMEHTOB CIIIaXUBaHHMS — TpaHchopMaropsl. KHomka
Smooth (rmagko) — camMblii MpPOCTOM BapuaHT criaxuBaHus. 3areHeHue (Shading).
Knomka Smooth Vertex (crmaguth BepmmHy). ['pyrina WHCTPYMEHTOB CTIaKUBAHHS —
moaudukaropel. Momudukaropsr Smooth, Corrective Smooth u Laplacian Smoothux
ocobennoctu. Moaudukarop Subdivision Surface — myuruii BEIOOD.

Ilpakmuxka. BremonHeHrne mnpakThdeckoro 3amaHus. Co3maHue TpexX MOXO0XKHX
KapTUHOK CO CIUIAKEHHOW c(epoil B IEHTpE C MpUMEHEHUEM JH000T0 U3 BapUAHTOB
CriaxuBaHus: 3aTeHeHue Smooth; Tpanchopmarop Subdivide Smooth; MmogudukaTop
Subdivision Surface.

Tema 3.8. lobasnenue mamepuana. Ceoiicmea mamepuana

Teopusa. VI3meHeHHE IIBETOBBIX CBOWMCTB 00BekTa B 3D-MomenupoBaHuu —
n00aBUTh M HACTPOUTH OOBEKTY Marepual. J[pyrue BHU3yallbHbIE CBOICTBAa OOBEKTa
(oTpaxkaroasi CcrocoOHOCTb, MPO3PAYHOCTh, CBETONpeNomiieHHe u Ap). ba3osbie
OpUHIMIBE paboThl ¢ Marepuaitamu. Bxnaaxka Material penakropa cBOMCTB — s
HacTpoWku wmarepuanoB. CloTel [ MaTtepuaiioB. BpiOop, coxpaHeHue, 3aMeHa
maTepuana oobekTa. HaznaueHue marepuana ciioTa OTIAEIBHBIM T'PaHsIM M TpYIIaMm
rpaneil mesh-o0bekToB — Assign. Onpeznenenue, yTo OyAeT IPOPHUCOBAHO HA KOHEYHOM
M300paXKeHUH — TMOBEPXHOCTH, Kapkac, oO0beM uim ramo-dactuilbl — Surface, Wire,
Volume, Hal. Bknanka Diffuse (nuddysusi, paccenBanue) onpenenser OCHOBHOM IIBET.
Specular — et 61mka. Shadow — TeHb.

Ilpakmuka. BpImolIHEHNE NPAaKTUYECKOro 3anaHus. lccienoBaHue HACTPOMKH
CBOMCTB MTPO3PAvYHOCTH U OTpaXkaroulell cnocoOHOCTH Marepuana (manenu Transparency
u Mirror). Co3naHue KapTUHKH, Ha KOTOPOM B 3€pKajie OTPaKkaeTCs CTEKJISTHHBINA
peaMeT.

Tema 3.9. Texcmypul ¢ Blender

Teopusa. Texctyper B Blender mo3Bonsitor nmenmaTh Marepuanbl —Oolee
peanuctTuuHbIMU. Heckonbko TekcTyp matepuana. MHorooOpa3ue HacTpOeK TEKCTYp B
Blender. Tun (Type) 60apIIMHCTBA TEKCTYP ONPEAEISIET TO, KAK OHA BBITJIAIUT U YTO
umutupyert. [lupokuit quana3oH N3MEHEHUN TEKCTYPHBIX TUIIOB, C TOMOIIBI0 HACTPOEK
B Blender.

Ilpaxmuka. BeimonHenue npaktuyeckoro 3aganus. Co3gaHnue 0ObEKTOB ¢ OJJHOU
TEKCTYPO, HO U3 Pa3HbIX MAaTEPUAJIOB.

Tema 3.10. Co30anue o6veKkma no mouHvimM pazmepam

Teopusa. Co3nanne OOBEKTOB C 3aJaHHBIMU pa3Mepamu. UYeprex AeTanu u
Hactpoiika Blender. Pazmepsl, mpussizku, koopaunatel. MojaenupoBanue neraiu. Pabora
C CETKOM MOJECIH.

Ilpakmuxka. OTKpbITOE TpakTUUecKoe 3ansaTue. Coznanne 00bEKTOB C 3aJaHHBIMU
pasmepamu.



Pa3znes 4. TBopuecKkue NPOEKTHI

Tema 4.1. Teopueckuii npoexm «Kogeiitnaa uawka» ¢ Blender

Teopusa. PazpaboTka anropurma ASHCTBUM M0 pealn3aluy TBOPUYECKOTO MPOEKTa
«Kodeitnas yamikay.

Ilpakmuka.  Peanuzammsi  TBopueckoro mpoekta «Kodelinas  gamka»
(ITpunoxxenwue 1).

Tema 4.2. Teopueckuii npoekm «bamoyk» ¢ Blender

Teopusa. PazpaboTka anropurma JASHCTBUMN MO peann3aldyd TBOPYECKOTO MPOEKTa
«bamMOyK».

Ilpakmuxka. Peanu3zanus TBopueckoro nmpoekra «bamoyx» (Ilpunoxenue 2).

Tema 4.3. Teopueckuii npoexm «l asaiickaa cumapay ¢ Blender

Teopus. PazpaboTka airoput™ma JIeUCTBUN MO peaiu3allii TBOPUECKOTO MPOCKTA
«l"aBaiickas rutapa».

Ilpakmuka. Peasmsanusa  TBOpYyeckoro mpoekra «l'aBaiickas  rurapa»
(ITpunoxenue 3).

Tema 4.4. Teopueckuii npoexm «l]eemywiasn euwina» ¢ Blender

Teopusa. PazpaboTka anropuTma JASHCTBUMN MO peann3alid TBOPYECKOTO MPOCKTA
«lBery1ias BULLIHS.

Ilpakmuxa. Peanuzauus TBopueckoro npoekra «lIBerymas  BUIIHS»
(ITpunoxxenue 4).

Tema 4.5. Teopueckuii npoexm «Moodenv camonema» é Blender

Teopusa. PazpaboTka anropurma JASHCTBUMN MO peann3aluy TBOPUYECKOTO MPOEKTa
«Mopeinp camoseTay.

Ilpakmuka. Peanuzanuss TBOpueckoro mnpoekta «Mogenbp —caMmonera»
(ITpunoxenue 5).

Tema 4.6. Cozoanue coocmeennozo meopueckoz2o npoekma ¢ Blender

Teopusa. Bwibop TeMbl W TIOATOTOBKA ILJIJaHA peaid3alldd COOCTBEHHOIO
TBOpUYecKoro npoekra B Blender.

Ilpakmuxka. Co3nanue COOCTBEHHOTO TBOpUECKoro mpoekTa B Blender.

Pa3zpnes S. Urorosoe 3ansatue. KoHKypc TBOpUYeCKHMX NIPOCKTOB
Ilpakmuka. VIToropas arrecrauus. 3aluTa COOCTBEHHbIX TBOPUECKUX ITPOEKTOB.

Y4eOHbIH (TEeMAaTHYECKHMI) TVIAH
2-ro roga o0y4eHust

Ne Ha3sBanmue pa3aesna/Temsl KosunyecTBO 9acos DopMbI
n/n Bcero | Teopuss | IIpakTn arrecTauMy 1
Ka KOHTPOJIA
1. BBoanoe 3ansaTtue. UHcTpyKTaXK MO 2 2 -
TeXHHKe 0e30I1aCHOCTH
2. MopenupoBaHue NepcoHaka B 48 8 40
Blender Game Engine




2.1. MopenupoBaHue JIMIa IEPCOHAXKA B 8 2 6 Texylmuii KOHTPOJIb.
Blender Game Engine [IpakTrueckoe
3aJjaHne
2.2. MopenupoBaHue TynoBuIla nepcoHaxa | 10 2 8 Texkymuii KOHTPOJIb.
B Blender Game Engine IIpakTrueckoe
3aJjaHue
2.3. MogenupoBaHue pyK u HOT epcoHaxka, | 10 2 8 Tekymuii KOHTPOJIb.
COCIMHEHHUE UX C TYJOBHILEM [MpakTuyeckoe
3aJjaHKe
2.4. MopenupoBaHue BOJIOC U 6 1 5 Texyiuit KOHTPOJIb.
JIOTIOJTHUTEBHBIX JIeTallel IepCOHaXKa B [IpakTuueckoe
Blender Game Engine 3a/1aHue
2.5. MonenupoBaHue OACKIBI IEpCOHAXKa B | 8 1 7 Texyuuit KOHTPOJIb.
Blender Game Engine [IpakTrueckoe
3aJaHKe
2.6. Co3znanue nepcoHa)xa u3 BUIACOUTPEI 6 - 6 IIpomexyTrounas
WIN MyJlbThUIbMa aTTecTauus.
OTKpBITOE 3aHATHE
3. Pa3padorka urpsi B Blender Game 72 18 54
Engine
3.1. OcHoBBI paboTHI B pexnme Blender 2 2 -
Game Engine s pa3paboTku urp
3.2 BusyanbHoe ynpasienue Blender Game | 8 2 6 Texkymumii KOHTPOJIb.
Engine — nnornueckue 010ku [IpakTrueckoe
3aJaHue
3.3. Cuna (force) u puzmueckne oObEKTHI B | 8 2 6 Texyuuit KOHTPOJIb.
Blender Game Engine [IpakTrueckoe
3aJjaHue
3.4. B3aunmonerictBre 00bekTOB B Blender 8 2 6 Texkymumii KOHTPOJIb.
Game Engine IIpakTueckoe
3aJaHue
3.5. Cencop Mouse B Blender Game Engine | 7 1 6 Texyuwmii KOHTPOJIb.
[IpakTrHueckoe
3aJjaHne
3.6. VYnpasnenue kamepoii B Blender Game | 7 1 6 Texyuuii KOHTPOJIb.
Engine IIpakTueckoe
3aJjaHue
3.7. [Tepexompl MeXIy CliecHaMHu Tipu paboTe | 8 2 6 Texymmii KOHTPOIb.
¢ UrpoBsIM JiBKKOM Blender Game [pakTuyeckoe
Engine 3aJaHue
3.8. Axtusarop Edit Object B Blender Game | 8 2 6 Texymmii KOHTPOJIb.
Engine IIpakTnyeckoe
3aJjaHKe
3.9. Bnusnue napamerpa Grav (rpaButanus) | 8 2 6 Texymuii KOHTPOJIb.
Ha roBesieHre 00BeKTOB B Blender [MpakTryeckoe
Game Engine 3aJjaHKe




3.10. | Marepwuaisl u TeKCcTypbl B Blender 8 2 6 Tekymuii KOHTPOJIb.

Game Engine: pa6ora c UV/Image [IpakTrueckoe
Editor 3aJlaHue

4. TBopYecKue MPOEKThI 18 1 17

5. Hrorosoe 3ausiTue. Konkypce 4 - 4 Urorosas
TBOPYECKHUX MPOEKTOB aTTecTanusl.

3amnuTa nNpoeKToB

UTOro 144 29 115

Conepixkanue y4eOHOro (TeMaTu4eCcKoro) mjiaHa
2-ro roga o0yueHus

Pa3znesn 1. BBognoe 3ansitue. MHCTPYKTAXK 10 TeXHUKE 0€30MIACHOCTH

Teopusa. 3HaKOMCTBO C LENSIMU W 3aJadyaMi, HOPAJIKOM M IJIAHOM paboOThI
oObenuHeHuss Ha yueOHb rToa. CobecemoBaHue € OOyYarOIIMMUCA Ha TPEIMET
BBISIBJIICHUSI J€TEH, MPUIIEIIINX B O0ObEAMHEHUE BIEPBbIC, HO HMEIOLUX OMBIT 3aHITUN
no JaHHOMy Tpoduiao ¢ TeMm, 4YTOObl HMETh BO3MOXHOCTh BBICTPAaUBAaTh
MHAMBUAYAIbHYIO TPACKTOPHUIO Pa3BUTHUSI Kakaoro oOywaromierocs. MHCTpykTax 1o
TEXHUKE 0€30MaCHOCTH.

Paznen 2. MoaenupoBanue nepconaka B Blender Game Engine

Tema 2.1. Moodenuposanue nuya nepconasica 6 Blender Game Engine

Teopua. AnropuTM IEUCTBUN NPU MOJEIMPOBAHNH JIMIIA IEpcoHaxka. HacTporiku
dhonoBoro M300paxkeHus. MonenupoBanre mma. Co3nanue Hoca u ry0. JloOaBieHne
Mmoaudukaropa Subdivision Surface. Coznmanme ry6. Co3ganue ckyia. CoznaHue
gyemoctd. Co3nanmne mien. Co3naHue ToJOBBI. 3amosiHeHHe mpoOernoB. Co3gaHue yxa.
CoenuHeHue ToJI0BbI U yXa.

Ilpakmuka. BpIlIOTHEHNE NPAKTUYECKOro 3afaHusd. MonenmupoBaHue Juna
MEepPCOHAXA.

Tema 2.2. Mooenupoeanue mynoeuuia nepconasxica é Blender Game Engine

Teopua. Anroput™M JEHUCTBUM IIPU MOJEIMPOBAHMWU TYJIOBHUILA IEPCOHAKA.
VYcranoBka GpoHoBoro nzoopaxenus. Cozganue topca. JlodaBinenue neraneil TyaoBuIia.
Coznanue rpynu. [loGaBnenue paeraneil B obmnactu xuBoTa. CoenuHsSEM TOJIOBY C
TYJIOBUIIIEM.

Ilpaxmuka. BpinonHeHNe NPaKTUUECKOTO 3a/aHus. MoJeanupoBaHue TyJOBHUINA
MEPCOHAXKA.

Tema 2.3. Mooenuposanue pyk u H0Z2 nepCcoHa;ca, COeOUHEHUE UX C MYT08UULEM
Teopua. Anroput™m AEUCTBUNA NPU MOJEIUPOBAHUM PYK UM HOT MEPCOHAXKA.
Co3zpganue Hor. Coznanne pyk. Cozmanue crynHd. Co3maeM nanblbl  HOT.
MopenupoBanue pyku. Co3gaem nanblbl pyk. O0ObeauHeHue Hor ¢ tenom. CospaHue
ey 1 o0benHeHue ux ¢ pykamu. CoeuHsIeM nablbl ¢ 1aJoHb0. CoeUHAEM JIaJ0Hb

¢ pykoi. CoeuHsIeM CTYITHIO C HOTOM.



Ilpakmuka. BplloJIHEHUE NIPAKTUYECKOTO 3a1aHusd. MoaenupoBaHue pyK U HOT
[IEPCOHAXa, COCAMHEHNE UX C TYJIOBUILEM.

Tema 2.4. Mooenuposanue 6010c u 00ONOJIHUMENbHBIX Oemaslell NEPCOHAIHCA 6
Blender Game Engine

Teopusa. Anroput™m AEHCTBUN NPU MOACIMPOBAHUU BOJOC U JOTOJHUTEIHHBIX
netayiei mepconaxa. [lonroroBka k MogenupoBanuio Bojioc. PenakrupoBanue mesh Hair
Mesh. Pexxum Skulpt Mode. JloGaBienue neraneit. MoaeaupoBaHue MPUIECKU «XBOCT.
JloGaBiaeHue OaHTA.

Ilpakmuka. BpITIOIHEHUE MPAKTAYECKOIO 3aaaHus. MoaenupoBaHHE BOJIOC U
JIOTIOJTHUTEBHBIX JIeTallel epcoHaxa

Tema 2.5. Mooenuposanue odesxcovt nepconasica ¢ Blender Game Engine

Teopua. AnropuT™m JEWCTBUU NPU MOJEIMPOBAHUM OJICKIbl TEPCOHAKA.
[logrotoBka Kk co3manuto onexabl. JloOanenue neraneit. Co3naHue UyIoK.
MoaenupoBanue prouiei. Y BETUUECHHUE AETaTU3aldN U CKYJIBIITUHTA.

Ilpakmuka. BpIIOJHEHUWE NPAKTUYECKOTrO 3alaHus. MoaenMpoBaHHUE OJICKIbI
MepCOHaXa.

Tema 2.6. Coz0anue nepconasrica u3 6uodeouzpvl uiu myjibmuioma

Teopus. Anroput™m co3JaHUsl TEPCOHAXKA W3 BUACOUTPHI WU MYIbTHUIBMA.
3arpy3ka kaptuHku-oOpasna B Blender Game Engine. MonenupoBaHue TOJIOBBI.
Jlo6aBnenue rpaneit. Cosmanue ria3. Ymu. MojenupoBaHUE 1€ U TYJIOBHUIIA.
MonenupoBanue HOT. 3epKalbHOE OTOOpaKEHNE MOJICIIH.

Ilpakmuka. OTtkpbiToe mpakTHueckoe 3anstue. Co3laHue TepcoHaXka U3
BUJICOUTPHI WJIH MYJIbTHUIBMA.

Pa3znen 3. Pazpaborka urpsl B Blender Game Engine

Tema 3.1. Ocnoswt pabomul 6 pexcume Blender Game Engine ona pazpadomku
uzp

Teopusa. Game Logic — TOTOBBI BapuaHT OKHa JjIs pa3padoTku urp B Blender
Game Engine. Ilate pemaktopoB: 3D View, Outliner, Text Editor, Logic Editor,
Properties. 3anmyck urpoBoro npoiiecca. 3ameHa JiBrxka penaepunra ¢ Blender Render
Ha Blender Game. Bo3M0XXHOCTh B3aMMOJEHCTBOBATh C M300pakeHHEM. 3MeHeHue
COJZIEPKMMOT0 BKJIAJ0K penaktopa Properties. Mcnomusemsiit daiin. [Tanens Properties.

Ilpaxkmuka. BpIIOTHEHUE TPAKTAYECKOTO 3a/IaHUs. 3aIyCK UTPOBOIO MPoIecca U
co3/laHue HcnonHsemoro gaitna. 3amena ABmwxkka penaepunra ¢ Blender Render na
Blender Game. Co3nianue CBOMCTB UTPHI.

Tema 3.2. Buszyanvnoe ynpasnenue Blender Game Engine — nocuueckue 610Kku

Teopua. Tpu Tuna JIOrMYECKUX OJIOKOB: CEHCOPBI, KOHTPOJIJIEPHI U aKTyaTOPHI.
Cencoppl. AKTyaTtopsl (IlepeMeIIeHre 00beKTa B Mpeesiax CIEHbI, BOCIIPOM3BEICHUE
aHUMallM1, WJIK TPOUrpbIBaHKE 3ByKa). KOHTpOIephl — CBSI3b CEHCOPOB C aKTYaTOPaMH,
KOHTPOJb 332 MX B3aWUMOJEUCTBHEM APYr C IpyroM. HacTpoinka LEenmoYku OCHOBHBIX
JIOTUYECKUX OJIOKOB.

Ilpakmuka. BeinonHeHue npakTudeckoro 3aaanus. Co3naTe «urpy», B KOTOpOU
OOBEKT MOBOPAYUBAETCS C IOMOIIBIO CTPENIOK «BJIEBO-BIIPABO», @ C MOMOIIBIO CTPEIIOK



«BBEpPX-BHU3» — TIOAHUMAETCS U omnyckaercsa. OOecnedyuTh JBH)XEHUE BIIEPE]
OTHOCHUTEIBHO JJOKAJIBHOM OCH JIFOO0H KITaBUIIICH.

Tema 3.3. Cuna (force) u puzuueckue oo6vexmut ¢ Blender Game Engine

Teopusa. Jlononnurenvubie ctpoku moneir — Force, Torque, Linear Velocity u
Angular Velocity — cuna, Bpamiaromuii MOMEHT, JIMHEWHas M YIJIOBas CKOPOCTH.
Otnunune Force ot Loc. Peakunn 00beKTa Ha KpaTKOBPEMEHHOE U JUTUTENBHOE IEHCTBUE
Ha 00BEKT CUJIbI. JIBUKEHHUE C 3aTyXaHUEM U OCTaHOBKOM, pa3roH 00beKTa. 3aBUCUMOCTb
pe3yibTaTa BO3JEHCTBUA CHJIBI OT Macchl 00bekTa (Bkiagka Physics — pemakrop
cBoiictB). [locrossHHOE BO3nelcTBHE cuiibl (ceHcop Always). dusmdyeckuii TBUKOK —
oOecrieueHre B3aMMOEHCTBUA OOBEKTOB MPU CTOJIKHOBEHUsX. Torque — BpalaTeabHOe
nevicteue. [lapamerp Damping Frames (mocrenennsiii pa3ron). KomOuHaius HacTpoek
JUHAMUYECKUX OOBEKTOB — BO3MOXKHOCTh MHTEPECHBIX M pealucTH4Hble 3P(HEKTOB B
urpe.

Ilpakmuxa. BpinonHeHne npakThudeckoro 3ananus. Co3gaHue CTEHbI U3
KHpIIUYEH, KOTOPYIO B Mpoliecce Urpbl pazouBaer mMsu. K Mauy npuiokuTh 1BE pa3HbIe
CHUJIbI B 3aBUCHMOCTH OT Ha)KaTOW KJIaBUIIMU Ha KiIaBuarype. [Ipu nBr>keHUun M4 107KEH
KPYTHUTBCS BOKPYT CBOEH OCH, KaK 3TO MPOUCXOAUT B PEaTbHOCTH.

Tema 3.4. Bzaumooeiicmeue o6vekmoes 6 Blender Game Engine

Teopua. Otauuve MOAENUPOBAHUA (UBNYECKUX SBICHUM Myid Tpaduku u
anumanuu B Blender Game Engine. Bausnue ¢usudeckux cBOMCTB 00bEKTa Ha €ro
MOBEJICHUE MPH B3aUMOJCUCTBUM C JpyruMu oObekTaMu. HazHaueHue o0OBEKTY
omnpenesieHHoro tuna. MiaMeHeHue 3HaueHUsl TpaBUTAllMK Ha BKJIAQJKE Scene peaakTropa
cBoicTtB. Tunbl o0bekToB. Tun Static. Tunm No Collision — 151 GOHOBBIX 0OBEKTOB.
Pazauna mexnay Dynamic m Rigid Body. Tun Character Ha3zHa4aroT HTPOBBIM
nepcoHaxkaM. Y Benudyenue 3nauenus Thershold npugaer renam ynpyrocts.

Ilpaxkmuka. BeinonHeHue npakTudeckoro 3aaanus. Co3qaHue ClieHbl, B KOTOPOU
Ha CTaTUYHYIO IUJIOCKOCTh MaJaeT WIM JISKUT Ha Hed OOJbIION TUIOCKHH OO0BEKT
Dynamic, Ha KOTOpBIII B CBOIO ouepenb MoJkHBI manarh Rigid Body passbix dopm.
['paHuIIBI CTOTKHOBEHMI CIEAYET HACTPOUTh TAaKUM O0Opa3oM, YTOOBI MOCHE MageHUMN
MeXxa1y 00beKTaMu He ObUIO HU 3a30POB, HU MPOHUKHOBEHMI.

Tema 3.5. Cencop Mouse ¢ Blender Game Engine

Teopua. Hesunumbiii kypcop Mbiu B Blender Game Engine B pexxume UTpBblL.
Ckpuntsl Ha Python. Ilpusizka aktuBaTopa Mouse K JF000MYy OOBEKTY Uepe3 CEHCOp
Always. Knonka Visible aktuaropa. Cencop Mouse no3BoJIsI€T perucTpupoBaTh BOCEMb
COOBITHI MBIIIM: TEPEMEIECHUE, KIUKU JIEBOM, MpaBOM M CpEeIHEHl KHOIKaMH,
HaxXOXJE€HUE Kypcopa HaJ KOHKPETHbIM OOBEKTOM HWJM JIIOOBIM, MPOKPYTKY KoJieca
BIIEpE]] M Ha3a/l.

Ilpakmuka. BplionHEeHUE NPAKTUYECKOrO 3ajaHus. He mcnonb3ys CKpunT Ha
Python, cnenate Tak, 4ToOBI KyO MOBOpaYMBAJICS 1O OCU Z MPOTUB YaCOBOM CTPEIKU MpU
KJIMKE IO [TPAaBOU MOJIOBUHE CLIEHBI U IIO YaCOBOM CTPEJIKE MPU KIIUKE M0 JIEBOU ITOJIOBUHE
CLICHBL.

Tema 3.6. Ynpaenenue kamepoii ¢ Blender Game Engine
Teopusa. YupasieHue repoeM Mpu yJajdeHuu OT kamepsnl. [IpobGiembl 3amHEro
wana. Kak 3actaButh xkamepy aBuraThesi 3a repoeM. CBsi3b POIUTENb-TIOTOMOK.



AJNTOPUTM yCTaHOBJIEHHUS CBSI3U MO 3TOoMy ThUiy. AktuBaTop Camera — 0oJiee TIaBHOE
ciexxeHue 3a o0bekToM. CrexeHue 3a HECKOJbKMMH oOObekTaMu. lcnonb3oBanue
HecKoJbKUX Kamep. Pexum Set Camera aktuBaTopa Scene.

Ilpaxmuka. BpmonHeHne NpakTU4ecKoro 3aaaHusd. Co3laHue Urphl, TAE IIap
nomxeH nmeth TUN Rigid Body. C momotibio cTpenok KiaBUaTypsl K HEMY MPUIIOKUTD
CHUJIBbI, 3aCTaBJIAIONINE €ro KaTUThCSI COOTBETCTBEHHO BIIEpPE[l, Ha3aj, BJIEBO U BIPABO
BJIOJTb TJI00ATBHBIX Oocei. Kamepa nomkHa clieuTh 3a mapoM.

Tema 3.7. Ilepexoovr mesxtcoy cuenamu npu padome C uUZPOBbIM OBUNHCKOM
Blender Game Engine

Teopusa. Cuennl. Heckonbko crieH. Co3iaHue HOBBIX CIIEH C TMOMOIIBI0 KHOMKH
«+» B COOTBETCTBYIOIIEM OJI0Ke B 3arosioBke penakrtopa Info. IlepenmeHoBanue cueH.
Crnucok cueH u nepexiodenre 3D View. AxktuBarop Scene — NepeKIroYeHrue ¢ OAHOU
CLIEHBbI Ha JIPyrylo, Iepe3arpy3ka TEKyLIel CIieHbl U Jp. B pexxume urpbl. CoznaHue
MHOT'OYPOBHEBOU UIPHI.

Ilpakmuka. BpinonHeHne npakTrudeckoro 3aganusd. Co3naHue MHOTOYpPOBHEBOM
UTpHI (TIEPBBIN YPOBEHB BBHITIOIHEH Ha MpeabIayIeM 3aHsaTuu). Co31ath KOMUIO CIIEHBI.
CoxpaHuTh Ha BTOPOW CIIEHE BCE T€ K€ OOBEKThl, YTO Ha IMEPBOM U C TEMHU K€
HacTpoiikamMu. Ha BTOpoO# clieHE YCIOKHHUTh JOPOXKKY (€CIH MIap MaJaeT ¢ JOPOKKU —
UIrpa HAUMHAETCSA CHauaja, T. €. C MepBOMl cieHbl). /{1 aBTOMaTHYeCcKOro nepexoja ¢
HEOOJIBIIION 3aJeP>KKOM MCIOB30BaTh JIBa CEHCOpa — KOJTM3HIO ¢ AOpOoKKoW u Delay
(3amepxka).

Tema 3.8. Akmusamop Edit Object ¢ Blender Game Engine

Teopua. B Blender Game Engine aktuatop Edit Object — mpaBka oObekTa —
MO3BOJISIET B MPOIIECCE UTPHI YIAATh, TOAMEHSATh U J00ABISITh O0BEKTHI, U3MEHATH MX
¢uznueckue cpoiicta u Ap. [lons Edit Object. B mone Time yka3biBaeTcs BpeMsi )KU3HU
nobasisieMoro o0bekTa B kajupax. Eciu Time paBHO HYIIO, TO J00aBJICHHBIH 00BEKT HE
Oynet ucuesarb. [Toss Linear Velocity u Angular Velocity mo3BosisitoT 3a/1aTh JJUHEHHYIO
U YTIJIOBYIO CKOPOCTh JJis 100aBisieMoro oobekra. Replace Mesh — 3amena mesh. Track
to — ciexxeHue 3a ApyruM 00beKTOM. BriltoueHne u OTKII0YEHUE TUHAMUKHY.

Ilpakmuka. BwimonHeHue NpakTHYeCKOTo 3amanHusa. CrnenaTh Tak, YTOOBI
KaTaloIIMiCs 1map Npy NaJeHuH ¢ TUIOCKOCTU McYe3all, MOCe Yero CHOBA MOSBIISIICS B
CepeUHE MIIOCKOCTH.

Tema 3.9. Bauanue napamempa Grayv (2pasumayus) Ha nogeoeHue 00beKmoe 6
Blender Game Engine

Teopus. YcrtaHOBKa CBOEH IpaBUTAIUM [l Kaxaou ciieHbl. Co3naHue pa3HbIX
«puznyeckux» MUPOB B ogHON urpe. Bozmoxunoctu pexxumor Add Background Scene
unu Add Overlay Scene.

Ilpakmuka. Brinonnenue npaktudeckoro 3ananus. Cosznanue B Blender Game
Engine npoekra, B KOTOpOM 0OBEKTHI Ha 33/ THEM TIJIaHE MAPSIT B HEBECOMOCTH, B TO BpeMs
KaK Ha MepelHeM JCUCTBYET CHIIa TSHKECTH 3eMITH.

Tema 3.10. Mamepuanvt u mexcmypot ¢ Blender Game Engine: padoma c
UV/Image Editor

Teopua. Otnuuvs HACTPOMKM MaTepualla MpPU HCHOJIB30BAHUM  JBUKKA
penaepunra Blender Game ot o0brunoro Blender Render. Pegakrop UV/Image —



HaKJIaJKa M300paKeHUH Ha OOBEKTHl JJIA MPUIAHUS UM TEKCTYpPUPOBAHHOI'O BHJA.
AJNTOPUTMBI HECKOJIBKUX BaPUAHTOB HAJIOKEHHUS.

Ilpakmuka. BrinonHenue npakTuyeckoro 3ananus. Hamoxenne n3zo0paxeHus ¢
KUPIUYHOH KJIaJKOM Ha OOKOBBIE I'paHu Ky0a uepe3 pexxuM peaaktupoanust UV/Image
Editior.

Pa3znes 4. TBopueckue MpoeKThI

Teopusa. BpiOop TeMBbl W MNOArOTOBKA I[UIaHA peaIU3alUd COOCTBEHHOIO
TBOpUecKoro npoekra (urpsl) B Blender Game Engine.

Ilpakmuxka. Co3nanve COOCTBEHHOTO TBOpYECKOro mnpoekrta (urpbsl) B Blender
Game Engine.

Paznen 5. Utorosoe 3ansitne. KOHKypc TBOpYeCKHMX NMPOEKTOB
Ilpakmuka. UtoroBas arrectauus. [IpencraBienue u 3ammra cOOCTBEHHBIX
TBOPYECKHUX MPOEKTOB (UTD).

Y4eOHbIH (TEeMAaTHYECKHI) TIAH
3-ro roga o0y4eHus

Ne HasBanmue pa3aesna/Temsl KosaunyecTBO 9acos DopMbI
n/n Bcero | Teopus | IlpakTn arTecTally U
Ka KOHTPOJIA
1. Beoanoe 3ansitue. UHCTpYyKTAXK 2 2 -
2. 3D-pyuka 22 7 15
2.1. VYerpoiictBo 3D-pyyky U TEXHUKA 4 4 -
0e30MacHOCTH IpH paboTe ¢ HEel
2.2. Co3nanue 3D-Mofeneii pa3Ho# crerneHn | 8 1 7 Texkyimmii KOHTPOJIb.
CJIOKHOCTH (110 00pasiry) [IpakTrueckoe
3aJjaHne
2.3. Co3nanue coOCTBEHHBIX TBOPUECKUX 10 2 8 [IpomexyTounas
IIPOEKTOB C MOMOIbI0 3D-pyuxu aTTecTanusl.
OTKpBITOC 3aHITHE
3. 3D-ckaHep 32 12 20
3.1. 3D-ckaHep: uctopus MOSABICHUS, 4 4 -
NPUHIHI PA0OTHI
3.2 MeTob1 ¥ TEXHOJIOTUN TPEXMEPHOTO 6 2 4 Texkymmii KOHTPOJIb.
CKaHUPOBAHUS [IpakTuueckoe
3aJjaHue
3.3. [MonroroBka k padore u HacTpoika 3D- | 6 2 4 Texkymumii KOHTPOJIb.
CKaHepa IIpakTuyeckoe
3aJlaHue
3.4. O06paboTka (haiina mociie CKaHUpOBAHUS | 6 2 4 Texkymmii KOHTPOJIb.
[IpakTrueckoe
3aJaHne
3.5. TBopueckuit npoekT «CKaHupOBaHUE 10 2 8 Texkyimmii KOHTPOJIb.
00BEKTa 1O BBIOOPY 1 00paboTKa [IpakTrueckoe
dbaiima» 3a/1aHue
4. 3D-npuntep. 3D-neyars B Blender 84 24 60
4.1. HcTopus pa3surus u chepbl 4 4 -
npumenenus: 3D-npuHTEpOB,
BBIITYCKAIOIIME KOMITaHUU. THUIIBI
npuHTepoB. TexHnonoruu 3D-nevatu
4.2. Hacrpoiika u otiagka 3D-npunrtepa 6 2 4 Texyuii KOHTPOJIb.
IIpakTueckoe
3aJjaHue




4.3. IMoaroroska nporpammel Blender k 3D- | 8 2 6 Texkymumii KOHTPOJIb.

neyaTH [IpakTuyeckoe
3aJjaHKe
4.4. OcHoBHas nposepka Non Manifold 8 2 6 Tekymuii KOHTPOJIb.
Edge IIpakTnyeckoe
3aJjaHne
4.5. Iposepku Solid Configuos Edges u Bad | 8 2 6 Texyumii KOHTPOJIb.
Configuos Edges. Intersections [IpakTuyeckoe
(CamomnepeceyeHne) 3a/laHNe
4.6. Degenerate (ITnmoxue rpanu u pedpa). 8 2 6 Texymmii KOHTPOIIb.
Distorted
4.7. Thikness (Tomuuna). Edgesharp 8 2 6 Tekymmii KOHTPOJIb.
(Octpeie pedpa) [IpakTrueckoe
3aJjaHKe
4.8. Overhang (Csec). ABTOMaTn4ecKkoe 8 2 6 Texkymumii KOHTPOJIb.
UCTIpaBIICHHUE [MpakTryeckoe
3aJjaHKe
4.9. HNudopmanus o Moaenu u ee pasmep. 8 2 6 Texymmit KOHTPOIIb.
[Toneie MoaemH. DKCIIOPT MOJIEIICH. [IpakTryeckoe
Vertex Color (LIBeTHast Moziemh). 3aaHue

Texture Paint (Monens ¢ TEKCTypo# u ¢
BHEIIIHEH TEKCTYypoil)

4.10. | Bake (3amekanue TekcTyp). DaKkTOpHI, 8 2 6 Texkymumii KOHTPOJIb.
BJIMSIOIINE HA TOYHOCTh [TpakTHueckoe
3aJaHue
4.11. | TBopueckuii mpoexT ot uaeu a0 3D- 10 2 8 Tekymmii KOHTPOJIb.
1eYaTu [IpaxTrueckoe
3a7laHue
5. Hrorosoe 3ansatue. Konkypc 4 - 4 Hrorosas
TBOPYECKHX NPOEKTOB aTTecTarys. 3ammra
IPOEKTOB
UTOIOo 144 45 99

Copepxanue y4e0HOro (TeMaTH4eCKOro) njiaHa
3-ro roga o0y4enust

Pasznes 1. BBognoe 3ansitue. MHCTpYyKTaXK

Teopusa. 3HaKOMCTBO C LEJISMHU U 3a/JayaMH, MOPSAKOM U IJIaHOM paOOThl Ha
yueOHbIi To1 00beauHeHus. CobecenoBanue ¢ 00y4YarIMMUCS Ha PEAMET BbISBICHUS
JeTel, MpUILEAINX B 00beIMHEHUE BIIEPBbIE, HO UMEIOLIUX OMBIT 3aHATUN MO TAHHOMY
npo@uiro ¢ TeM, 4YTOObl HMMETh BO3MOXXHOCTh BBICTPauBaTh WHAUBUAYAIBHYIO
TPAEKTOPHUIO PA3BUTHA KaXk10T0 00y4aroLIerocs.

WNHcTpyKTax Mo TEXHUKE O€30MacCHOCTH ITPU pabOoTe C MHCTPYMEHTaMU U y4acTUH
B TPEHUPOBKAX U COPEBHOBAHUSX.

Paznen 2. 3D-pyuka

Tema 2.1. Yempoiicmeo 3D-pyuxku u mexnuka 6e3onachocmu npu pabome ¢ neil

Teopusa. 3D-pyuxka. [IBa Buna: xonoausie u ropsuue. [loaroroka pabodero mMecra.
[ToaxmtoueHue (OT JIEKTPUYECTBA, OT BCTPOEHHOIO aKKyMyJisitopa). Mcnosnb3oBaHue.
UYepnuna. /IBa Buna yepnun 1 3D-pyukn: ASB u PLA.

Ilpakmuka. BbIIOTHEHNE IPAKTAYECKOTO 3aAaHus1. OCBOEHUE YPOBHSI CIIO)KHOCTH
«D» — coznanne 3D-pyukoit TBYXMEPHBIX MOJIETIOK, UCIIOJIb3YsI TOTOBBIN Tpadaper uiu
COOCTBEHHBI PUCYHOK (KOHTYPHOE U300pakeHHE).

Tema 2.2. Co30anue 3D-mooeneii paznoii cmenenu cioxicHocmu (no oopasuy)



Teopua. Yposenb cinoxkHoctu «D+» — co3gaHue MOJENKU C UCHOJIb30BAaHUEM
Tpadapera, HO yxke c anemeHTamMu oObema. CocraBiieHHE 00BEMHBIX (UTYp 3a CUET
HaJIOKeHUs coeB mactuka. CocraBieHne 00bEeMHBIX (GUTYpP COSTMHEHUEM HECKOJIbKUX
IIJIOCKUX JIeTajeH.

Ypoens cinokHOCTH «C» u «C+» — coznanne 00beMHbBIX (OpM B BUJE I1apa UIIH
ammnconaa. Co3naHue 3CKu3a.

YposeHns crnoxHoctu «B» n «B+» — co3nanue npencraBuTeNer J)XUBOTHOTO MUPA.
Coznanue 3cKu3a 1 Kapkaca ¢ y4eToM aHaTOMUHM, (PU3UOJIOTHH, KAKUX-THO0 0COOEHHBIX
4yepT NOoBeIeHUs 3BepbKa. BeIOOp 11BETA JIJIs1 MOJENH, I€Tau3alusl, TEXHUKA IITPUXOBKH,
co3/1aHu€ OTOPHI (4, 3, 2 TOUKHU OMOPHI).

YpoBeHb «A» U «A+» — CO3IaHME YEJIOBEKAa CO BCEMHU AHATOMUYECKUMU
npornopuusaMu. Co3gaHue COOCTBEHHOTO 3CKH3a, OTPAXKAIOLIETO BCE MPOMOPLHUHU U
pa3Mephl B HaTypalibHYI0 BennuuHy. PaboTa ¢ BepxHeil yacThio n3oopaxenus. Padora c
HUOKHEW YacThlo H300pakeHus. Peammsarus mogenku B 1Bere, ¢opMe IITpUXa U
neranu3anuu. Jlnmo yenoseka. [ToaroroBka neranm3npoBaHHOIO nopTpera (Hoc, Iiiasa,
poT).

YpoBeHBb «S» — CII0KHBIE MMOJENKHU € MOJYyIPO3PaYHbIMU IIJIABHO MEPEXOAAIIMMUI
Jpyr B Apyra 1Betamu. [lonydyeHre HOBbIX IIBETOB, HEOOBIYHBIX MEPEXO/I0B COUETAHUEM
KOHTPAcTHBIX I1B€TOB. I[laBHBIH NEpexoj — COYETaHWE I[BETOB OJHOIO OTTEHKA.
Hetanuzanus (y30pbl, pUCYHKH, TEKCTYPY, MEJIKHE MIpeAMETHI U yKpatieHus ). CrocoOsbl
IITPUXOBKU (JIJIMHA U HAIIPABJIIEHHE POCTA BOJIOC MJIM LIEPCTH, BUJ OPHAMEHTA, 3PeKT
KyJpSILIEK, CKIAAKU WM MYNBIPBIIKH, KOJbUYKHBIE JOCIEXH, YELIysl WU TJIaJIKas
KOJXa).

YpoBeHp «S+» — ypOBEHb, KOIJa B CJOXHBIE ACTAIM3UPOBAHHBIE IOACIKH
N00aBIIIOTCS DJIEMEHTBI AIEKTPOHUKH.

Ilpakmuka. BeinoHeHnEe MPAKTUYECKOTO 3a1aHusl. BeiOOp 00pa3noB u co3ganue
3D-mopenei pa3HOro ypoBHS CIOKHOCTH.

Tema 2.3. Cozoanue coOCmeeHHbIX MEOPUECKUX NPOEKMOE ¢ nomouibto 3D-
PYuKu

Teopus. BeiOop TeMbI U 1J1aH pabOThl COOCTBEHHOTO TBOPYECKOI'O ITPOEKTA.

Ilpaxmuka. BeinonHenue npaktudeckoro 3afganus. CoznaHue coOCTBEHHBIX
TBOPYECKUX MPOEKTOB C MOMOIIBIO 3D-pyUKH.

Paznen 3. 3D-ckanep

Tema 3.1. 3D-ckanep: ucmopus nosaejieHus, NPUHUUN PAOOMbl
Teopus. Uctopus co3nanus. [Ipunmun padotsl 3D-ckanepa. beckontaktasie 3D-
CKAHEPBL.

Tema 3.2. MemoOwl u mexnono02uu mpexmepHo2o CKAaHUPOBaAHU

Teopusa. KOHTaKTHBI METOJl CKAaHUPOBAHMS (KOHTAKTUPYET C OOBEKTOM).
beckOHTaKkTHBI METOJ CKaHupoBaHMsA. TexHosoruum 3D-ckaHupoBaHHS. AKTUBHBIN
MPUHITUN W3Ty4eHus. [[acCUBHBIN TPUHITUT U3TyYEHUS. Y CTPOMCTBO Y MPUHITAT PAOOTHI
3D-ckaHnepa 1o cucreMe OECKOHTAKTHOT'O MTACCUBHOIO XPaHEHMUSI.

Ilpakmuka. 3HakomcTBO ¢ ycTtporictBoM 3D Systems Sense Next Gen:
YCTPONCTBO, KOHCTPYKIIUS, XapaKTEPUCTUKU, CHCTEMHbBIEC TPEOOBAHUS, PEXKUMBI pA0OTHI.

Tema 3.3. Iloozomoexa k pabome u nacmpoiika 3D-ckanepa
Teopusa. Dtanbl NOATOTOBKU K padoOTe: MOAKIIOYUTHCS K KOMIIBIOTEPY; CO3/1aTh
akkayHT Ha Cubify.com; akTUBHpPOBaTh CKaHEp; CKa4aTh U YCTAaHOBUTH MPOTPAMMHOE



obecrnieueHue. BriOpars 00bekT ckaHnupoBaHus. Peowcumsi: Person u Object. [lanens
UHCmMpymenmo8 ckanuposanus: Settings — HacTpoiika Tekyuiero oo0wbekra; Home —
BO3BpaT O0BEKTAa B HMCXOJHOE MOJOXKeHue; Start — ckaHupoBaHue oObekTa; Over —
yaaieHnue oObekta; Scan/Pause — mnpuocTaHOBKa CKaHMpoBaHusd. Hacmpotiku
ckanuposanus: Orientation (OpueHTalys) — MNEPEKITIOYCHHE MEXKIYy albOOMHOU H
KHUKHOM OpUEHTaIMel OTCKaHupOBaHHOTO n300pakeHus; Resolution (Paspemienue) —
yCTaHOBKa IUIOTHOCTU OTCKaHMPOBaHHBIX AaHHBIX; Object Size (Pasmep oObekTa) —
yCTaHOBKa pa3Mmepa obbema ckaHupoBaHusi; Prompt on Startup (YBemomienue mnpu
3aMycKe) — BKIIOYEHHUE/BBIKITIOUEHUE SKpaHa BbIOOpa oObekTa rpu 3amycke; Color (L[Ber)
— TMEpeKJoueHHe 3axBaTa LBeTa ckaHepoMm; Frame Rate (Yactora kaapoB) —
MEPEKITI0YEHNE OTOOpaKaeMOTo Ha HKpaHEe uucia KaJpoB B cekyHay; Target Range
(Paccrosinne 10 00bEKTa) — MEPEKIIIOUCHUE OTOOpaXKEHUsI KPEeCcTUKa Ha 3KpaHe; Range
Indicator (MaaMKaTOp pacCTOSHUS) — CIUIIIKOM OJIU3KO/CIUIIKOM JaJIeko 00beKT. Next
— 3aBepIICHUE CKAaHUPOBAHUSI EPEX0/ K 00padOTKe N300paKeHUs.

Ilpakmuka. BpinonHeHwe mnpakTuyeckoro 3ajnanus. lloaroroBka k pabore u
HACTpOWKa, ycTaHOBKa mporpammHoro otecrneuenuss 3D Systems Sense Next Gen.
CxanupoBaHUe 33JJaHHBIX 0OBEKTOB.

Tema 3.4. Obpabomka ¢haiina nocne ckanuposanus
Teopusa. UucTpyMeHTHI penaktupoBanus. [lanens kaopuposanus (Crop): Undo —

yAaJleHHe TMOCJIeIHero u3MeHeHus ¢aiina; Settings — MOKa3 HACTPOEK TEKYILEro
pabouero mporecca; Home — Bo3BpaT k M3HayalbHOMY BUAY MojenH; Start — Hadao
penaktupoBanusi; Over —  yjaajleHHe  TEKyllew  moaenu.  HMucmpymenmol

yoanenus/3anonnenus (Edit): Erase — wm30aBiaeHHE OT HEXKENIATCIBHBIX JJIEMEHTOB
mozenu; Solidify — npeoOGpa3zoBaHre MOJIEIN B 3aMKHYTYI0, TEPMETUYHYIO U TOTOBYIO K
nevyatu. Jlononnumenvhvie uHcmpymenmol (Enhance): Smooth — BempsiMiIeHHE
HEPOBHBIX KpaeB MojienH; Trim — yaanenue HeHykHoit obnactu; Touch Up — ynyumienne
BHEIIIHETO BUAa Mojesu. Mucmpymenm nyonuxkayuu (Share): Save — COXpaHEHUE MOJICTTU
Ha KoMmmbloTepe B gopmarax stl, ply umu obj, mpuromnsix mns moboro 3D-npuHTEpa;
Upload — 3arpy3ka cBoeit monenu; Share — noaenutscest; Cloud Print — o6auHas meyarts.
Hacmpotixu pedaxmuposanus: Maximize Resolution (VYBenwmuwmth paspernieHue) —
yBEJIMUEHUE pa3pelIeHrs MOICH Niepel peaaktupoBanueM; Resolution (Pa3pemenue) —
MEepeKIIoYeHne  OTOOpaKeHUS [BETa HA  MOJEIHU. Boundaries (I'panuis)

—TEePEKITIOYEHUE BbIICIICHUS IPAHUIL HA JTUCTIJICE.

Edges (Kpast) — mepexiiroueHrne OTOOpa)K€HUsI KpaeB BCEX TPEYTOJILHUKOB Ha
MOJICIIH.

Ilpaxmuka. BeimonHeHne mpakTuyeckoro 3aaanus. Pabora co ckanepom 3D
Systems Sense Next Gen. PemaktupoBanue ¢aiina, moAroTOBKa K IEYaTH.

Tema 3.5. Teopueckuit npoekm «Ckanupoeanue o0veKkma no 6vloopy u
oopabomka ¢haiina»

Teopusa. BeiOop Moie1, TOATOTOBKA IUIAaHA PeaTu3allii TBOPUYECKOTO MIPOEKTA.

Ilpakmuka. 3D-ckanupoBaHue O00BEKTa (IMOArOTOBKA K CKaHUPOBAHMIO,
HACTPOIKH, BBIOOp ITapaMeTpOB, KOHTPOJIb IIPOLECCa).

Pasznen 4. 3D-npuntep. 3D-neuats B Blender
Tema 4.1. Hcmopua pazeumusn u c@epvt npumenenus 3D-npunmepos,

svinyckarwwue komnanuu. Tunvt npunmepos. Texnonozuu 3D-newamu
Teopua. Ucrtopus passutus 3D-texnosmoruil. Koncrpykrop mnepsoro 3D-



npuntepa. Ilpumenenue 3D-nmpuHTEPOB B pa3nUYHBIX cdepax dYeIOBEUECKON
JEATEeNIbHOCTU: WHXKEHEPHOM JieJie, MPOMBIIUICHHOCTH, (apMalleBTUKE, KyJIUHAPUH,
nu3arine, meauiuie u T.J. TexHonoruu 3D-nedatu. Tunbsl 3D-npunTepoB. Marepuan
JUIA TI€YaTH.

Tema 4.2. Hacmpoiika u omnaoka 3D-npunmepa

Teopusa. 3arpy3ka u yctaHOBKa mporpamMmmHoro odecnedenus. [logkntouenue 3D-
IPUHTEPA K MEPCOHAIIbHOMY KoMmIbioTepy. McnbiTanue Bcex Qynkiuit 3D-npunTepa.
JluarHocTuka 3JieKTpoJBHUrareieil. YcraHoBKa padodeil MOBEPXHOCTH W3 aJIOMHHMS,
00OMOTKa €€ U30JIEHTON. Y CTaHOBKA BCeX pabOUYUX JIEMEHTOB IIPUHTEPA [0 HHCTPYKLIUH,
HACTPOUTb, OTPETYJIMPOBATh TEMIIEPATYPY COIJIa U CTAHUHBL. 3arpy3ka MaTrepuaia.

Ilpakmuka. BpinonHeHne MpakTU4ecKoro 3aganusa. Hactpoiika m otrnanka 3D-
npuHTepa Systems CubeX. [Toaroroska ero k padore.

Tema 4.3. Iloozomoexa npozpammst Blender k 3D-neuamu

Teopusa. 3menenue s3pika uHTEpdeiica Ha «pycckui». Hactpoiika maciirada u
enquaunl] u3Mepenusi Blender. Ilapamerp Scale (Macmtab) u 3Hadenue Screen.
AKTHBaIUA HYXHBIX qonojgHenuit: Looptools u 3D Print Toolbox. 3arpy3ka Stl ¢aiina.

Ilpakmuka. BpInosHEHWE NPAKTUYECKOro 3adaHusd. HacTpoilkm m axThBanus
nomnoaaenuii Blender.

Tema 4.4. Ocnosnasa nposepxa Non Manifold Edge

Teopusa. llposepka Ha «llenpHOCTH». Non Manifold Edge (e 3akpeiTas/ He
repmetnuHas) reometpusi 3D oobekta. Non Manifold Edge — mokaspiBaeT Koam4ecTBO
pebep, JeKalux Ha TPAaHUIAX «IBIPOKY.

Ilpakmuka. BrvinonHeHue npakTudyeckoro 3anaHus. PemaktupoBaHue oOBEKTa,
MPEICTABIISIIONIETO COOO0M HE 3aMKHYTBI 00BEM, a CEpUI0 HE 3aMKHYTHIX IIOBEPXHOCTEN
¢ HyJieBOM TomuHoM. Co3aanne MHOTOYrOJIbHUKA.

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

Teopus. Ilpsmoii uMnopT JaHHBIX. TuNbl (ailyioB, OTKpHIBAEMbIE HAMPSIMYIO B
Solid Configuos Edges. Bad Configuos Edges (Ilepeceduenus) — TOBOPUT O KOJUYECTBE
pebep TeX MOJUTOHOB, KOTOPBIE MMEIOT BBIBEpHYThIE HOpMaiau. VmMmopt ¢aimoB u3
ctopoHHux CAD-cucteM ¢ MOMOIIbI0 MPOMEXYTOUHBIX (opmaToB. Intersections Face
(Camonepeceuenue). CamoriepeceueHust MoJUroHoB.

Ilpakmuka. BrpinonHeHne npakTUYecKoro 3anaHus. PemaktupoBanue oOBEKTa,
COCTOSIIIIETO U3 MHOKECTBA JIEMEHTOB, C MEPECEKAIOIIUMUCS MEXKy COOON TpaHsIMHU.

Tema 4.6. Degenerate (Ilnoxue cpanu u peopa). Distorted (Uckarcennwie cpanu)

Teopua. Ilpoepka Ha npUrogHOCTh 3D-mozeneld K I€YaTH, HCIOJIb3Y
dbynkunonaasbHOoCTh nporpamMmbl Blender 3D. Degenerate — mpoBepka HpHUTrOAHOCTH
rpaseit u pebdep. Distorted — mpoBepka rpaHeii Ha MPeIMET UCKAKEHHUSI.

Ilpakmuka. BeimonHneHnue npaktudeckoro 3ananus. [IpoBepka rpaneii u pebdep
MOJIEJIN Ha TpeAMET NPUTOJHOCTH K 3D-1neuatu, ycTpaHEeHUE UCKAKEHUM.

Tema 4.7. Thickness (Tonwuna). Sharp Edges (Ocmpuie peopa)

Teopua. Monudpukatop Solidify — npumanve TOMMHBI OTKPBITBIM TPAHSIM.
Thickness — 3amaér Tonumuny crenku. Moauduxarop Edge Split nemaer octpeimu pedpa
(Flat Shading) B mpenenax 3aragannoro yria (Split Angle) i moMmeueHHbIE KaK OCTpPhIE
(Mark Sharp). C momompio 1aHHOTO MOIU(HKATOpA JIETKO PETyIUpOBaTh Kakue pedpa



o0beKTa JOJDKHBI OBITh criaaxeHHbIMH (Smooth), a kakue octpeiMu (Flat).
OnHOBpeMEHHO MOKHO paboTrath ¢ oboumu pexxumamu: Edge Angle u Sharp Edges.

Ilpakmuka. BrinonHenue npakrudeckoro 3ananus. Pabora ¢ mogudukaropamu.
CrnaxxuBanue pedep o0bekTa. [Ipumannue TOMIUHBI OTKPBITHIM TPAHSIM.

Tema 4.8. Overhang (Ceec). Aémomamuueckoe ucnpagienue

Teopusa. Csec (Overhang). beictpoe aBToMaTnueckoe ucnpapienue STL-daitno
s 3D-neuatu. 3arpy3ka STL-daiina u ero mpenBapuTeNbHBIN aHAIU3. DKCIOPT
ucrpasiaeHHOro Hoporo STL-daitna.

Ilpakmuka. BreinonHeHue mnpakTudeckoro 3aganus. 3arpys3ka STL-daitna,
MpeABapPUTENIbHBIN aHAINU3, SKCIOPT UCHpaBiIeHHOro HOBoro STL-daiina.

Tema 4.9. Hngpopmauua o mooeau u ee pasmep. Ilonvie mooenu. Ixcnopm
mooeneit. Vertex Color (Lleemnasa mooens). Texture Paint (Modenv ¢ mexcmypoii u ¢
GHewHell meKcmypoii)

Teopusa. lledarb TOYHOM MoOAENM. YcaaKka W JUAMETP OSKCTPY3UM paciuiaBa,
IUaMeTp OKCTpy3uu. 3amoiaHeHuu naeranu npu 3D-medatu. Paspemenue daiina.
Pacmmpennsiii crimcok (opMaTroB, KOTOpbIE aBTOMAaTHYECKH 3KcnopTupyroTrces B STL:
STP, STEP, OFF, OBJ, PLY u nwenocpencrsenno STL. Kapta Vertex Color. Oxcmopt
Mojene ¢ mpaBWIbHBIME Tabaputamu B popmar STL, a taxxke B ¢dopmar VRML c
TEKCTYpaMH.

Ilpaxkmuka. BpITIOJTHEHNE TPAKTUYECKOTO 3a7aHus. [leyaTp TOYHOM MoAEnu.
3anonaHeHuu Aetanu rnpu 3D-nevatwu.

Tema 4.10. Bake (3anexkanue mexcmyp). @akmopel, e1uatougue Ha MoYHOCHMb

Teopusa. Bo3moxHocTH 3anekaHus kapT (auddy3HbIX, HOpMasel, OTpaxeHuH,
3aTEMHEHUI U T.A.) B TEKCTypy C OJHOM MOJEIH Ha JAPYTyI0, HCIONb3YS JIBHIKOK
pernepunra Cycles. To4yHOCTh MO3ULMOHMPOBAHMS, pa3pellaolas CrIOCOOHOCTD,
TEMIIEpATypa COILIA, TEMIIEpaTypa CToJa, KaTHOPOBKa.

Ilpakmuka. BpinoTHEHNE TPAKTUYECKOTO 3a/1aHUs. 3alleKaHUE KapT B TEKCTYPY C
OJIHOM MOJENN Ha ApYIyl0, UCIIOJb3Ys ABHKOK peHaepunra Cycles.

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

Teopua. BpiOop TeMbl W TOArNOTOBKA IUIAHA peaIU3alUd COOCTBEHHOIO
TBOPYECKOTO TTPOEKTA.

Ilpakmuxka. 3D-nieyaTh TBOPUYECKOIO MPOEKTa (IMOATOTOBKA K MeYaTH, HACTPOUKH,
BBIOOp TTapaMeTpOB, KOHTPOJIb MPOIECCaA).

Paszpnes S. Urorosoe 3ansaTue. KoHKypc TBOpUYeCKHX IIPOCKTOB
Ilpaxkmuka. VITorosas arrecranus. 3aliuTa TBOPUECKUX ITPOEKTOB.

®OPMbI KOHTPOJIA U OHEHOYHBIE MATEPHUAJIBI

CnyxaT g OmpelneieHHus Ppe3ylbTaTUBHOCTH  ocBoeHus [Iporpammsbl
oOyuaromumucs. Tekymuil KOHTPOJIb HMPOBOAUTCSA 1O OKOHYAHUU H3YUYECHHs Kaxa0h
TEMbl — BBINIOJHEHUE OOYYAIOIUMUCS NPAKTHUECKUX 3agaHuil. lIpomexyTouHbIH
KOHTPOJIb POXOJIUT B CEpeMHE YUeOHOro rojia B (GopMe OTKPHITOro 3aHsTHs. TOoroBsi
KOHTPOJIb (3a4€THOE 3aHATHE) MPOXOAUT B KOHIE Yy4eOHOro roga — B (popMe 3alIUThI
MIPOEKTOB, HA KOTOPOU 00yYaroIIuecs MPeICTaBIIIOT CBOU PaOOTHI U 00CYKIAIOT UX.



Dopmul nposedeHus ammecmayuu:

"  BBINOJHEHUE MPAKTUYECKUX 33/IaHHUIA;
"  OTKpPBITOE 3aHSATHUE;

"  3aIUTa IPOEKTOB.

OPTAHM3AIIMOHHO-IIEJAT'OI'MYECKHE YCJIOBUSA PEAJIN3ALINN
IHPOI'PAMMDBbI

Peanm3zanus [IporpamMmbl CTPOUTCST HA MPUHIMIIAX: «OT MPOCTOrO K CIOKHOMY»
(YClIO)KHEHUE HIET «PACIHIUPSIOMICHCS CIUpaibio»), AOCTYMHOCTH Marepuasa,
pasBuBatolero ooyuenus. Ha mepBbIx 3aHATHSIX UCIIOIB3YETCS METOJI PEIPOTYKTUBHOTO
OOy4eHHSI — 3TO BCE BHUIBI OOBSICHUTEIHHO-UILUTFOCTPATUBHBIX METOMOB (OOBSICHEHHE,
JEMOHCTpaIUsl HArJsaaHbIX MocoOuit). Ha stom »Tame oOyuarommecss BBITIOJIHSIOT
3a/1aHUsl TOYHO MO 00pa3ily U OOBSICHEHUIO. 3aTeM, B TEUEHUE JAJIbHEHIIEro 00y4YeHus,
MOCTENEHHO  YCJIOXHSSA ~ TEXHUYECKHM  MaTtepuaj,  IMOJKIIOYAITCS  METOJIbl
MPOJAYKTUBHOIO OOYyYEHUS, TaKue, KaKk METOJl MPOOJIEMHOTO H3JIOKEHHS, YaCTUYHO-
IIOMCKOBBIM METOJ, METOA IPOEKTOB. B Xone peanusanuu [IporpamMmel ocymecTBIsieTCs
BapUATUBHBIN MTOAXO]] K paboTe.

TBopueckr aKTHBHBIM OOYYAIOIIMMCS MpPEIaraloTcs JONOJHUTEIbHbBIE WIH
allbTepHATUBHBIC 3aJlaHusl, ¢ Oosee caabbIMU OOYYAIOIMMUCS MOPSAIOK BBIIOJHEHUS
paboThI pa3pabaThIBACTCsl BMECTE C I1€1arorom.

OCHOBHBIMH, XapaKTepHbIMU NpHU peanuszanuu aaHHoi [Iporpammel, gpopmamu
MPOBEACHUS 3aHATUM  SIBISIOTCA KOMOMHHPOBAHHBIE 3aHSTHS, COCTOSIIME U3
TEOPETHYECKOM W MPAKTHYECKOW YacTei, mpuyeM OoJibllee KOJIWYECTBO BPEMEHHU
3aHMMAET MPAKTUYECKas 4acTb.

[Ipu npoBeieHNN 3aHATHI TPAAUIIMOHHO UCIIOJIB3YIOTCS TpU (DOPMBI pabOTHI:

" JeMOHCMPAayuoHHAs, KOTAa 00yJaroluecs CIyuatT o0ObsICHEHHS NleAaarora u

HaOJIIOAAIOT 32 JJIEMOHCTPALMOHHBIM 3KPAaHOM WM 3KpaHAMHU

" KOMIIBIOTEPOB Ha YUEHUYECKUX padOUUX MECTaX;

"  ¢@poumanvuas, korna o0ydarIMecss CHHXPOHHO pabOTaloT MO yIIpaBIeHUEM

nejarora;

" camocmosimenbHas, KOrjJa oOOydarouIUecs BBINOJHAIOT WHIUBUAYaIbHBIC

3a/1aHHsl B TEUEHUE YaCTH 3aHATUS WM HECKOJIBKUX 3aHSATUH.

MarepuanbHoO-TeXHHYeCKHe yCa0BuA peajaudauuu IIporpamMmmel

[IponykTuBHOCTH PAOOTHI BO MHOIOM 3aBHCHUT OT KadecTBa MaTepHabHO-
TEXHUUYECKOTO OCHAIIIEHUS TTpoIiecca, MHPPACTPYKTYpbl OPTaHU3AIMKU U UHBIX YCIOBUHU.
[Ipu peanuzanuu [IporpaMMbl UCTIONB3YIOTCS METOAMYECKUE MTOCOOUS, TUIAKTUUECKHE
MaTepuaibl, MATEpUAIIbl HA JIEKTPOHHBIX HOCUTEISX.

Jlns ycnemHoro mpoBeneHUs 3aHATUWA W BbINOJHEHUs [Iporpammel B moiaHOM
00beMe HEOOXOIUMBI:

UH@ppacmpyKkmypa op2anu3ayuu:

"  y4yeOHbBIN KaOWHET;

mexHuyecKue cpeocmaea 00yueHus:
= HOyTOYkHM — 12 mT. (onepaunonHas cucrema Windows: 7, Vista, 8, 10 (32-
OoutHas, 64-OuTHas); npoueccop ¢ TakToBoi yactotoi 2200 MHz u Oonee;



O3V ue menee 2 I'b; Bumeokapra ¢ BUACONAMATEIO 00bEMOM He MeHee 256
MGo;

[1O — Blender 2.78 (ckaunBaeTcst 6€CIIaTHO);

MYyJIbTUMEIUNHBIN MPOEKTOp — 1 mT.;

WHTEpaKTUBHAs JOoCKa — 1 IIT.;

3D-pyuka — 16 mir.;

pacxonHble Marepuainsl 11 3D-pyuku;

3D-npuntep 3D Systems CubeX — 1 mit.;

pacxonHble Marepuainsl st 3D-npuHTEpA;

3D ckanep 3D Systems Sense Next Gen — 1 mir.
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Kasenaapublii yueOHbIi rpauk

1. Hagano y4e6HOro rojia — 2 CEeHTSIOps
2. Oxkonuanwue yueOHoro roga — 31 mas

Ne I'ox 00yuenust Bcero yueoHbIx Kou-Bo Oo6bem Pexum
Helellb yY4eOHBIX y4eOHbIX padoThI

JTHeH JacoB
1 IlepBbIit 36 72 144 2 pa3a B

HEAEI0 110 2
yaca

2 Bropoit 36 72 144 2 pa3za B

HEAEIIO 110 2
yaca

3 Tperuit 36 72 144 2 pa3za B

HEAEIIO 110 2
yaca



http://b3d.mezon.ru/index.php/Blender_Basics_3-rd_edition

[Tpunoxenue 1
AJITOPUTM JIeHCTBH 10 peau3anuy TBOPYecKoro npoekra «Kodeiinasa yamkay

[lepexntounTtbes Ha oporpaduyecKuil pekuM O0ToOpaskeHus: U 100aBUTh B CIICHY
koib1o. Ha Bune cnepenu nposkcrpyaupoBath ero Beepx (E|Z|3|Enter), mocne storo
pasBecTH BepxHIor0 4acTh (S|1.3|Enter). [lo6aButh pazpes B HmkHeH yacTu yamku (Ctrl
+ R) 1 3aKkpbITh OTBEpCTHE BHU3Y € MOMOIIbI0 KiaBuid F. 3aTremM nposkcTpyaupoBaTh
HUKHIOIO YacTh ¢ nomouipto nHcTpyMenta Inset (I). lo6aBute monudukarop Solidify,
YCTaHOBUTH JUIsl Hero ToaumHy 0.4 ¥ mpuUMEeHHUTH ero. 3areM 100aBUTh MOAM(pUKATOP
Subdivision Surface ¢ ypoBHem noapazaenenus 3 u mwenauHr Smooth. Ilocne sroro
n00aBUTH J1Ba pa3pe3a B ykazanHbIX MecTax (Ctrl + R). Beigenuts aBe ykazaHHbIE TpaHH
u nposkcrpynupoBath ux (E|1.6|Enter). 3arem BblaenuTh ABe OOKOBbIE I'PAHU PYUYKH
gyaiikd u BcraBuTth il Hux rpand  (I)0.35|Enter). He cHumas BbiaeneHus
BOocToJib30oBaThcsl MHCTpyMeHTOM Bridge Edge Loops (W — Bridge Edge Loops). He
CHUMas BbIJIEJICHHUS, 100aBUTh K HEMY T€ JBE I'PaHU, U3 KOTOPbIX ObLIAa SKCTPYAUPOBAHA
pyuka u cmectuth Bee 1o ocu Y (G|Y|0.25|Enter). [lia 3aBepiieHus MOJAEIUPOBAHUS
pYyuKH 0OaBUTH €II€ OJIMH pa3pe3 B BepxHen yactu yamku. [lepecunrars Hopmanu (Ctrl
+ N) u 3aBepIIUTh MOJIETUPOBaHUE Yalliki. /100aBUTh B CLIEHY MJIOCKOCTh, YBEIHUUTH €€
B 100 pa3 (S|100|Enter) u pacmnoyioxXuTh B Ka4eCTBE CTOJIA 1JI Yallku. JJoOaBUTH B CIIEHY
KaMepy, pacloJIOKUTh €€ nepea yamko. M3mennts mia kamepsl napamerp Focal Lens
¢ 35mm Ha 100mm. /{751 cTONIAa CO31aTh HOBBI MAaTepHUall C HACTPOMKAMHU 10 YMOJIYAHUIO.

J{ns yamky co3natek HOBbIM Matepuan U 3ameHuTh menaep Diffuse BSDF na Principled
BSDF. YcranoButh s Hero napamerp Base Color B 3naucHue: 586fe7. /[o6aButh B
CLIEHY JIaMITy U BBICTaBUTH JJI Hee HACTPOMKH. Boinmonuuts Bu3yanuszanuio. Ha Bkiagke
penaepa ycraHoBuTh 200 coMIuioB, a Ha BKJIAAKE CJIOEB pEHIEpa aKTHUBUPOBATH
mymonoasieHue (Denoising). CoxpaHuTs.



[Ipunoxenue 2
AJITOPUTM JIeliCTBHI 10 peau3alniy TBOPYeCcKoro npoekra «bamoyx»

Coszoanue nucmka. 3mennts tun penjgepa Ha Cycles Render. Ynamute xky0 u
M3MEHUTh TUM Jamnbl Ha cosiHue (Sum). Ilepeittu Ha Bua cBepxy (Num Pad 7),
oproroHanbHbli BUJ (Num Pad 5) u no6aButh hoHOBOE H300pakeHUE. Y MEHBIIUTH €T0
pasmep (Size 1) u no6aButh miockocTh. [logpasznenuts ee 3 paza (W — Subdivide) u
MOBTOPUTH C €€ MOMOUIbI0 (popMy JHUCTKA. B pexxume pegakTupoBaHUs, BUI CBEPXY,
OpPTOrOHAIBHBIN BHUJI BBIACIUTh BCE BEPUIMHBI INIOCKOCTU U BBINOJIHUTH pa3BepTKy (U —
Project from View (Bounds)). Ilepeiitu B okHo UV/Image Editor, 3arpy3uTs B HEro
n3o0paxkenre 6aMOyKa, MOBTOPUTH (DOPMY JIMCTKA, HE TIPUKACASICh K BEPIIMHAM U KPasiM.
B HuxHel yactu nucTKa, mocieHue IBa pedpa 3aBecTd BHYTPb JHUCTKA. [[pUMEHUTDH K
mwiockoctu mekaep Smooth n Mommdukarop Subdivision Surface B yposens 2.
®oHOBOE  M300pakeHHE  OTKIIOYMUTH. [lpy  mOMOIM  MPOMOPIMOHAIBHOTO
penaxtupoBanus (Q) 3aruyTh Kpas Jiuctka (tun Sharp). BeITSHYTh €ro HUKHIOIO 4acTh
no ocu Y. Co3narh i MJIOCKOCTA HOBBIA MaTepHhall U MEPEUTH B PEIAaKTOpP HOJOB.
Hactpouth cnenytomuii mMarepuan s JucTka. J[ns mpuaaud JUCTKY OOJIBIIETO
peanu3ma, HEOOXOIMMO MPUMEHUTh K Hemy wmoaudukarop Displace. [[ns storo:
no0aBuTh B ciieHy nycThiiky (Shift + A — Empty) u oTOIBUHYTH €e B CTOPOHY OT
muctka. IlpumenuTs MoaudukaTop M B KadyecTBe O0BEKTa jAepopMaluM yKas3aTh
MYCTBIIIKY.

Cosoanue ompocmka. J|00aBUTh B CLEHY KOJbIO, YMEHBIIMTh KOJIMYECTBO
BepiwH 10 18, ymensnmth ero macmrad (S|0.1|Enter) u moBepuyTs 1o ocu Y Ha 90°.
[Tpu nmomomu >kerpyaupoBadus (E) co3nate u3 HEro o0beKT HYXHOU (OPMBI (Takke
npumeHuTe meinep Smooth). Beiienutes ykazanHoe pedpo u nometuts ero (Ctrl + E —
Mark Seam). B pexxume peakTupoBaHusi BEIICIUTH OTPOCTOK MOJHOCTHIO U BBITIOJTHUTH
ero pa3peptky (U — Unwrap). B okaue UV/Image Editor noBepuyTh pa3zBeptky Ha 90°
(R|90|Enter) u pacnonoXuTh €€ Mo 1HeHTpy jauctka. Co3gaTe AJisi OTPOCTKA HOBBIM
MaTepHuall U IEPEUTH B PElaKTOp HOAOB. Tenepb HEOOXOIUMO PACIOIOKUTH HECKOJIBKO
JUCTKOB Ha JAaHHOM OTpocTke. llepen 3TUM BBIIENUTH JUCTOK U B PEXHUME
peAaKTUPOBAHUSI CMECTUTH €TI0 LIEHTP TaK, YTOObI OH ObLI BHU3Y JIUCTKA. DTO MO3BOJIUT
JIETKO YBEJIMYMBATh/YMEHbILIATh pa3Mep KaKIOro JHCTKA. BpIOparh JUCTOK, MpH
MOMOIIM TIepEMENICHUs, BpalleHUs] W MaclITaOMpOBaHUS H3MEHUTH ero GopMmy U
pPacnoJIOKUTh Ha OTPOCTKE. TakuM ke CrocoOOM pacloIOXKUTh emle 7-8 JIUCTKOB Ha
orpoctke. [1o 3aBepiieHnIo0 BBIAEIUT BCE JIUCTKA U OTPOCTOK U Haxkmute (Ctrp + P —
Object). Coznats konuto orpoctka (Shift + D) ¢ nmuctkamu 1 U3BMEHUTH GOPMY U yTIIbI
pPacnoJIOKEHUS JINCTKOB, YTOOBI CO3/1aTh €IE OJUH OTPOCTOK.

Coszoanue cmebnsa. J100aBUTH B CIIEHY KOJIBbI[O, YMEHBIITUTH KOJIMYECTBO BEPIIUH
1o 16, ymenpiuth ero Macitad (S|0.25|Enter) u nposkcTpyaupoBaTh BBEpX 10 ocH Z
Ha 2 eaunauisl (E|Z|2|Enter). Ilpu nomomm 3KcTpyaupoBaHuss W J00aBIICHUS
nononHuTenbHbIX Konel (Ctrl + R) coznate nununap. [lometuts ogny rpaus (Ctrl + E
— Mark Seam) u BbinonHuTh paseeptky uuiaubapa (U — Unwrap). Ilepeiitu B okHO
UV/Image Editor, 3arpy3uth B Hero Tekcrtypy 0amOyka M pacrloJIOKHUTh Pa3BEPTKY.
Hactpouts wmartepman mmist crebnsa. [lpumenuts k crebmo meiiazep Smooth u
moaudukarop Subdivision Surface B yposens 3. IlepeiitTn Ha BUJ criepeld, PeKUM
pEAaKTUPOBAHUS M M3MEHUTH (HOpMY LWIMHApA: Cy3uTh peOpa B HMKHEW €ro 4acTH,
HEMHOT'0 PAaCUIMPUTh B BEPXHEH M HEMHOI'O MOBEPHYTh. B 00BEKTHOM pexuMe cO3/aTh




nyOnukar o0beKTa ¥ MOAHATH €ro o ocu Z. IloBepHyTh MpoayOIMPOBAaHHYIO YaCTh MO
ocH Z. Ha IPOU3BOJIBHBIN yrodl. 3aTeM cO3/aTh elle 3 KOMUU U KaXKIYI0 U3 HUX MIOBEPHYTh
1o ocH Z Ha ciy4aiiHbii rpaayc. Bee yactu 6amOyka rotroBbl, MOKHO COOpaTh UX BMECTE.
Pacnonoxuth 06a OTpOCTKa Ha cTebIIe.

Hacmpoiika cyenvt u peumdepune. Ha BKIIanke CIEHBI H3MECHHUTH CIUHUIIBI
U3MepeHus Ha MeTprudeckue. Ha Bkitajike Mupa yCTaHOBUTh HEMHOTO 3€JI€HOBATHIH I11BET.
Brinenuts kamepy, nmeperTu Ha BKIAJIKY KaMepbl U BBICTABUTH ISl HEE HACTPOUKHU.
[Tpuctynuts k puHaANBEHOMY peHaepuHry (moctaTouHo 300+ ceMIuioB).



[Ipunoxenue 3
AJITOPUTM JeHCTBHI N0 peaju3alui TBOPYECKOro npoexkra «l'apaiickas rurapa»

Cosz0anue xopnyca. J106aBuTh B clieHy KombIlo (32 BepmmHbl). [lepeittu B pesxxum
pEIAKTUPOBAaHUS W  BBIJACIUTH JIBE BEPUIMHBL. BKIIOYUTH NPOMOPHHUOHAIBHOE
penaktupoBanue (O) c pexxumom crana Smooth. CBectu JaHHBIE BEPIIMHBI B LIEHTP
kpyra (S|0.4|/Enter). BoiienuTs BEpXHIOI0 BepIIuHy U nepemectutsb ee o ocu Y (G|Y]-
0.1|Enter), Boiienuth HUXKHIOW 1 iepemectutsh ee (G|Y|0.1|Enter). 3atem BbIieUTh J1BE
KpailHuE BEPIIMHBI B BEPXHEH YacCTHM KOJIbI]a U PA3BECTM WX HEMHOTO B CTOPOHBI
(S|1.1|Enter). OTkIOUUTh NPOMOPIUOHATIBLHOE pelakTUpoBaHue. Bwinenuts Bce
BEpIIMHBI, Tpo3KcTpyaupoBath ux B 1eHTp (E|S|0.1|Enter), mogHaTh HEMHOTO BBEpPX
(G|Y]0.35|Enter). Coznats rpans (F). Jlo6aButs nBa paspesa (Ctrl + R) nnsa npunanus
XKeCTKoCcTU Oynymiedt ¢opme rutapbl. OquH O4YeHb OJM3KO K Kparo, Jpyrod HEMHOTO
nanbiie. Beigenuts Bce BepiiuHbl U iposkcTpyaupoBath ux (E|0.45|Enter). Jo6aButh
emie aBa paspesa sl kecTkocT. [locime 3Toro yBennuyuTh pa3Mep BCEro OO0BEKTa
(S|5.3|Enter). [{o6aButs moaudukarop Subdivision Surface B ypoBeHs 2 u meluHr
Smooth, uToObI criaTuTh 00BHEKT. JI00aBUTH B CLIEHY KOJIBIIO U YBEIUYHUTH €T0 B pa3Mepe
(S[1.3|Enter). PacronoXuTe €ro Haj KOpPIyCOM TUTapbl U CABUHYTH 10 ocu Y Ha 1.84
eAMHUIB.. B 00BEKTHOM peXUME BBIICIUTH KPYT, 3aT€M KOPIIYC THTaphl, MEPEeUTH B
PEXKUM PEIAKTUPOBAHUSI, BUJ CBEPXY, OPTOTOHAILHBIN B/ U HA MaHEIN UHCTPYMEHTOB
Haxath Knife Project. Kpyr BolcTynuT B KadecTBE HOKa U BBIPEKET HEOOXOIUMYIO
o0JiacTh. BeijienieHHbIe BEPIIMHBI YAAUIUTH U BEPHYTHCS B 00bEKTHBIN pexxumM. Co3aaaarh
JEKOPAaTUBHYIO BCTaBKY W3 JIAHHOTO KOJIbIA. YBEIUYUTh €r0 HEMHOTO B pa3Mepe
(S|1.02|Enter). B pexxuMe penakTHpOBaHUs TPOIKCTPYAUPOBATH BCE BEPIIMHBI, 3aTEM
ceeaute ux B LHeHTP (S|0.8|Enter). CHOBa BbIIEIUTH BCE BEPILIMHBI K TPOIKCTPYAUPOBATH
ux, uytoObl npuaate tonamuHy (E|-0.1|Enter). [Ipuaats >kecTKOCTh BHEIIHEH CTOpPOHE
KOJiblla, 700aBuB 4 pa3zpe3a B BepxHell ero yactu. Onyctuth KoJiblio o ocu Z (0.001),
00BeuHUTH ero ¢ kopirycom rutapsl (Ctrl + J) u Ha3BaTh nomyuuBmmiicss 006eKT body.
CozaaTh HOBBIA MaTepual U MOAKIIOUUTE K AUDPy3HOMY IIEHIEpy TEKCTYpYy AEpeBa,
n00aBUTh MCTOYHHKH CBETa B CIICHY. Pacmoniokuth 4 TOUYEYHBIX JIaMIIBI B CIICHE,
BBICTaBUTD ISl HUX HACTPOMKHU. B pexxnme pegakTUpoBaHUS BBIICIUTH BECh OOBEKT,
NepelTH Ha BUJ] CBEPXY U BBITIOJIHUTh pa3BepTKy 00beKTa. BbiienuTs Tpu pedpa B MecTe,
rZie B JaibHEHIIeM Oy1eT KpenuThbes rpud rutapbl 1 moMeTuTh ux Kak mos (Ctrl + E —
Mark Seam). Brinenuth BCIO OOKOBYIO 4YacTh M BBINOJHUTH €€ pa3Beptky (U —
Unwrap). B pepakrope UV/Image pacnojioxkuTh pa3BEepTKy Ha TEKCType, MOciie
noBopoTa Ha 90° yBenM4HUTh pa3BepTKY N0 ocu X B TpH pasa. Tenepb TEKCTypa JIEKUT Ha
KOpIlyce TuTapbl Kak HeoOxoauMo. OTKPBITh PEeAaKTOp HOJIOB U YCOBEPUIEHCTBOBATH
npocTtoil matepuan aepena. Cruenarb IEeKOPaAaTUBHYIO BCTaBKY BOKPYT PO3ETKH T'MTaphl.
Breiienuts rpanu komibia u nometuth ux (Mark Seam), BoinoaHuTh ux pa3septky (U —
Unwrap). B penakrope UV/Image ymeHpmiuTh pa3Beptky (S|0.3|Enter). Coznath
KOMHWIO MaTepuaja JiepeBa, Ha3BaTh ee¢ dark ¥ Ha3HAYWTh BBIJEICHHBIM BEPIIMHAM.
Jlo6aButs HOm Hue Saturation Value u chemars uBer temHee. CHSTH BBIICIICHHUE C
BHEIITHET0 KOJbIA, 3aT€M C IMOMOIIbI0 ImaxMatHoro Bbiaenenus (Select — Cheker
Deselect) Beigenuth ocraBmuecs 1Ba KoJiblia rpaneil. Co3nate konuto marepuana dark,
Ha3BaTh ee¢ light 1 Ha3HAUKTH BBIICIICHHBIM BepilinHaM. M3menuTs 3Hauenust Hojga Hue
Saturation Value, uToObl cienaTh JaHHBIM Matepuasl cBetiiee. [lepeximtounTbes Ha
peXUM BBIJICTICHUST pedep, BBIICTUTh YKa3aHHbIE pedpa W TMOBEpHYTh WX Ha 7°




(R|7|Enter). Ho0aButh emie ogHO peOpO >KECTKOCTU JJii BHEUIHErO0 TEMHOTO KOJblIa,
YTOOBI HEMHOTO YBEJIMYUTH €0 MIUPHUHY.

Coszoanue xoowvinku. CKpbITh Kopiryc rutapsl u3 suay (H). loGaButh B ciieHy Ky0
U YCTaHOBUTH Juisl Hero pasmepbl. JloOaButh momudukatop Subdivision Surface B
ypoBeHb 2  medauar Smooth, 4ToOs! criraaute o0bekT. IlepeliTn Ha BUA cliepenu,
n00aBUTh JBa BEPTUKAJIBHBIX paszpesa, 3aTeM cBecTH ux B IeHTp (S|X|0.4|Enter).
Jlo6aBuTH 1Ba TOPU3OHTAIBHBIX pa3pe3a W 3areM cBecTd ux B 1eHTp (S|Z|0.6|Enter).
Boinenuts 1ieHTpanbHble TpaHu U yOAIUTh UX. OObEeIUHUTD J1Ba TAHHBIX OTBEPCTHUS C
nomoipto nacrpymenta Bridge Edge Loops. Beinenuts rpanu orBepetuii 1 HaxaTh (W
— Bridge Edge Loops). Ha o6patHoii ctopone kyOa BbIACIUTH 6 pedep U MOJHATh X
BBepX (G|Z|0.07|Enter). [{o6aBuTh mo pedpy KECTKOCTH IJis KaKJIOrO0 OTBEPCTHSI.
[Ipony6mupoBats kKyO B pexume pemaktupoBanus 3 pasa (Shift + D|X|0.46|Enter).
[Tepexmtounthes B peskum Wireframe, BoIICIUTH BCe MECTa CTHIKOB O00OBEKTOB U YIAIUTh
nyonukarsl BepiinH (Remove Doubles). HenyxHble rpanu, 00pa3oBaBIIMECs B MECTaX
CTBIKOB, HEOOXO/IMMO ynanuTh. [locie 3Toro BbIIEANTH Kpasi 00bEKTa U YBEJIMYUTH €TI0
nuay Ha 0.1 ¢ xaxnaoi cropossl (G|X|0.1|Enter, G|X|-0.1|Enter). /[o0aBuTh 0auH
pa3pe3 B HUKHEH 4acTH KOOBUIKH, 3aT€M BBIJEIUTH BCE HUIKHUE TPaHU C OOpaTHOM
CTOpOHBI W mpodkcTpyaupoBath ux 4 pasza: (E|0.12|Enter), (E|0.23|Enter),
(E|0.11|Enter), (E|0.12|Enter). BeigeauTs AB€ TMHUM I'paHEl U MPOIKCTPYAUPOBATH X
BBepX. Boiaenuts OOKOBBIE TpaHU U MPOIKCTPYynupoBaTh ux B cropony (E|0.5|Enter).
TouHo Takxe 1 ¢ 00paTHOl cTopoHbl. Co31aTh HEOOIBIION HAKJIOH B LICHTPAJILHOM YacTH
KOOBUIKH, YTOOBI CTPYHBI MOTJIM pacnojiaraTbCsi Ha HEl He MOJI CTOJIb OOJIBLINM YTJIOM.
[Tocne aToro 1o0aBIATH pedpa KECTKOCTH 0 TEX MOop, Moka (opma KOOBUIKH HE OyaeT
yaoBIeTBOpATh. [lepeliT Ha BuA crepelu, MOJHOCTHIO BBIIEIUTh KOOBLIKY, TPHUKIBI
HaxxaTb (NumPad 8), uTo6s1 mogHATE Kamepy Ha 45° (Ipu 3HAYCHUH TI0 YMOJYAHUIO) U
BBINIOJIHUTH pa3BepTky. Ilepeiitu B pemaktop UV/Image, MoBepHYTh CO3aHHYIO
pa3Beptky Ha 90°. Co3nath /it KOOBUTKH KomHto MaTepuana dark u Ha3BaTh ero bridge.
HoGasuts HONl Bright Contrast. I3MeHUTh ero napameTpsl, a TakKe apaMeTpbl HOJOB
Hue Saturation Value u Glossy. YcTaHoBUTh LIEGHTP 00BEKTa B €r0 F'€OMETPUUYECKOM
ueHtpe. BepHyts ckpbiThiil kopryc (Alt + H). PacrionoxkuTe KOObUIKY B HY’)KHOM MECTe
Ha KOPITyCE TUTapBbl.

Cosz0anue ceona. B 1aHHOM YacTh OCTAIOCh JOOABUTH MOCIEAHUMN 2JIEMEHT, TakK
Ha3zblBaemoe cemio. JlobaBUTh B ClieHY KyO M HM3MEHUTh ero pasmepbl. J[o0aBUTH
monudukarop Subdivision Surface B ypoens 2 u meiiauar Smooth 4To0sl criaguth
00bekT. [lo0aBuTh Tpu pedpa, yToObI MPUJIATH KECTKOCTh OOBEKTY CHHU3Y M MO OOKaMm.
PacnonoxuThk 00BEKT, CO3/1aTh IS HEro Komuio MaTeprana wood u Ha3BaTh ec saddle.
VYropoctutrh ObIBIIMI MaTepuan jaepeBa. B 00OBEKTHOM peXHMME BBIICIUTH CEHJIO,
KOOBLIKY, KOPITYC TUTaphl U OOBEIUHUTH X B OJUH 00BEKT. HOBBI 00bEKT momydaer
UMs1 aKTUBHOTO O0BEKTA, I03TOMY KOPILYC BBIEISIETCS B MTOCIEIHIOI0 OYEPEIb.

Coszoanuu epugha. CKpbITh KOopyc TuTaphl, uTo0b! 0H He Meman (H). Jlo6aBuTh B
CIIEHy TUIOCKOCTh W TOBepHYTh ee 1mo ocu X Ha 90° (R|X|90|Enter). Jlo6aBuTh
moaudukarop Subdivision Surface B ypoBeHb 3 U IpUMEHUTH €T0, 100aBUThH MEHIUHT
Smooth. [Tepeiitu Ha By cniepeau (Num Pad 1), ymMeHbITUTE MaciiTad miIOCKOCTH IO
ocu Z (S|Z|0.6|Enter). BpiaeauTh BEpPXHIOW IOJIOBHHY BEpPIIMH M yAaIuTh uUX. C
MIOMOINIBI0 AKCTPYIUPOBAHUS U MaclITaOUpOBaHUs co3haTh 0a3oByr0 ¢opmy rpuda.
Boinenuts Bce BepmmHbl U npodkcTpyaupoBath ux: (E|7.5|Enter), (S|X]0.8|Enter),
(E|1|Enter), (S|X|1.35|Enter), (E|4|Enter). IlepexitounTbcsi Ha pPEXUM BbIIEICHUS
TpaHe, BBICIUTH TPU IPAHM HA MTPABOM YaCTH TOJIOBKH Tpu(da 1 caenarh uX MiIOCKUMHU




(S|X]|0|Enter). 3aTeM Takxe ¢ 00paTHOM CTOPOHBI. Tenepb TaKUM K€ CIIOCOOOM CenaTh
IJIOCKOM HMXHIOK 4acTh rosioBkH (S|Z|0|Enter) m HemHoro onyctuth ee (G|Z)|-
0.04|Enter). BeienuThb 3aHIOI0 4acTh FOJIOBKH Tprda U U3MEHUTH MaciTad mo ocu X
(S|X]|1.25|Enter). Jo6aButsh Moauduxatop Subdivision Surface B yposens 2. Jlo0aBUTh
paspes (Ctrl + R) mexxny romoBkoi rpuda u camum rpuoM 1 YMEHBIIUTh €ro 0 0CH X
(S|X|0.9|Enter). Jlo6aBuTh eliie aABa pa3zpesa, 4To0bI IpUAATh OCTPOTHI YIJIaM B HIDKHEHN
U BepxHel yacTu rojoBku rpuda. Haznaunte rpudy mareprai wood U BBITOTHUTH JJIS
Hero pa3Beptky U — Smart UV Project. Boienurs Bce rpaHu, Ha KOTOPBIX JOJDKHA
pacnoyiaraTbCs Hakjdaaka rpuda U MPOIKCTPYAUPOBATH MX JABaX1bl. IlepBbiid pa3
OCTaBUTh WX B H3HAYAJIBHOM MeECT€, a BTOPOHM pa3 MOAHATH HEMHOIO BBEpX
(E|0.15|Enter). Beinenuts 8 nepeiHux rpaHeil Hakiaaku rpuda, IpodKCTPyAUPOBATH UX
(E|0.5|Enter). ITomHOCTBIO BBIACIUTH HAKIAIKY, TOOABUTH BTOPOM CJIOT Marepuaia,
BbIOEpaTh MaTepuasl bridge W Ha3HAYUTh €ro BBIJCICHHBIM BepIIUMHAM. V3MEHHTH
(dopMy HaKIaIKHU U TOJOBKHU Tpr(a ¢ MOMOUIBIO MPOMOPLUOHATEHOTO PEAAKTUPOBAHUS.
JlJis 3TOro MoouYepesHO BBIJACIUTh BCE LEHTpajbHble pedpa Ha KaXIOW U3 CTOPOH U
cmectuTh ux 1o ocu Y Ha 0.35 (G|Y|0.35|Enter) u 3aTem ¢ oopatHoii (G|Y|-0.35|Enter).
JloGaBuTh ABa pa3pesa B TOi yacTu rpuda, KoTopas B OCIEACTBUH OYJIET IPUCOEANHEHA
K Kopnycy rurtapel. He oTkirodass mpomnopuuoHaIbHOTO PENAKTUPOBAHMS, BBIJEIUTD
HIKHIOIO BEPIIMHY B Hauane rpuda u onyctuth ee BHU3 (G|Z|-2|Enter). OTkiounTh
IpoIoOpIHOHANIbHOE penakTupoBanue. C momombio HHCTpyMeHTa Bisect orpesarts
HUKHIOIO YacTh Ipuda. BeiienuTs Bce BEpIIMHBI U BBIOpaTh MHCTPYMEHT Bisect Ha
naHeJM MHCTpyMeHTOB. [locie co3aanus pa3zpesa yaaauTh HUKHUE BepInHbL. /[00aBUTh
HECKOJIbKO pebep sl mpuaanus Ooiiee sxkecTkoil (opmbl Hakiagke. I[loBepHyTh u
omyctuth royioBky rpuda (R|X|12|Enter), (G|Z|-0.5|Enter). /latb Ha3Banue rpudy —
neck.

Co3z0anue nopooicka cpugpa. JIo6aBUTh B ClieHy KyO0 W yCTaHOBUTH JJISl HETO
pa3Mepsbl. PacnoyioxuTh mopokek B BepxHed uactu rpuda. JJobaButh Moaudukarop
Subdivision Surface B yposens 2 u meiauar Smooth. Co3nare 4 paspesa: cHayana
CABUHYTBH pa3pes A0 yIopa BIEBO, 3aTEM CABUHYTb €T0 BIPABO HA YKA3aHHBIE BETUYNHBI:
(G|X]|1.26|Enter), (G|X]|0.89|Enter), (G|X|0.52|Enter), (G|X|0.15|Enter). /lo6aButh
emte 4 pa3zpe3a BO3J€ KAKIOTO YXKE CO3JaHHOTO, CBUras UX BJIEBO, a 3aTEM BIIPAaBO Ha
0.04 (G|X|0.04|Enter). BeigenuTs 5 BepXHUX I'paHed U MPOIKCTPYAUPOBATH X BBEPX
(E|0.035|Enter). Bpinenuts 5 pebGep TOABKO YTO MPOIKCTPYAUMPOBAHHBIX TI'paHen
(pacrono)KeHHbIX OJMkKe K ToJIOBKE rpuda), HEMHOTO OIYCTUTh UX M J100aBUTH pedpa
xecTkocTu. Haznaunts nopoxky marepuan saddle, oobenunuts ero ¢ rpudom (Ctrl +
J).

Co3zoanue naoos onsa epuga. Cxpeith Tpud (H) 1 106aBUTH B ClIEHY IJIOCKOCTD.
VYaanuTe ABe BEepXHUE BEPIIMHBI U MOAPA3ACINUTh JBaXabl octaBimecs ase (W —
Subdivide). Pazpectn BHyTpeHHUE BEPIIMHBI 110 KpasM JTUHUU. B 00BEKTHOM pexuMe
n00aBUTh MOAUGMUKATOP Array ¢ yKa3aHHBIMA 3HAQUYEHUSIMU U TMPUMEHUTH €ro.
Briienuts BepXHUH JaJ U BKIIOYUTH MPONOPLUHUOHAIBHOE PEJAKTUPOBAHUE CO CIAJIOM
Sharp. Haxas (G|Y), yBenmuuuBath pa3Mep Kojiblla PONOPLIMOHATBLHOIO
peAaKTUPOBAHUS 10 TE€X MOpP, MOKAa OHO HE 3aXBATUT MOCIEAHUMN Jajd. 3aTeM MOIHATH
BBIJICJIEHHBIA 10  NPOTHUBONOJIOKHOM  4YacTM  Koibla.  M3meHuTs  cman
IPONOPLUOHANILHOIO peAaktupoBanus Ha Linear. Haxas (S|X), yBenuuuBath pasmep
KOJIbLIa TPOMOPLUUOHAIBHOIO PEIAKTUPOBAHUS 1O TEX IOP, NMOKA OHO HE 3aXBaTUT
nocinenuuii aa. 3arem BBectd 0.8 n Haxate Enter. OTKIIOUUTH MPONOPIHUOHAIBHOE
penaktupoBaHue. Boiienuts Bce BepuuHbl U npo3kcTpyauposatsh ux (E|Y|0.1|Enter).




CHoBa BBIIETUTH BCe BepLIMHBI U Tpo3kcTpyAupoBath ux (E|0.1|Enter). CBectu HOBBIE
BepuinHbl 110 ocu X (S|X|0.9|Enter). B 00bekTHOM pexuMe 3aAaTh JUIMHY U IIAPUHY
JajaMm B COOTBETCTBUU ¢ JutnHOMU rpuda. Jlo6aButs moaudukatop Subdivision Surface
B YpOBEHb 2 U meinauar Smooth. Co3nats 171 1a/10B HOBBIN MaTepuain frets. BkiaounThb
BUJIUMOCTh Tpuda, moBepHyTh ero Ha 180° mo ocu Z. Pacmonoxute nanbl Ha Tpude
TUTapbl, HEMHOI'O YBEJIMYUTH UX UpUHY. O0beIMHUTD a1kl ¢ MemieM rpuda (Ctrl + J).
JloO6aBUTh B CIEHY KOJBIIO WU CO3JaTh TIpaHb, 4TOObl 3amoidHuTh oTBepctue (F).
Hasznauuts my1s Hero marepuai light. YMenbmuts konbiio (S|0.06/Enter). Pacnonoxutsb
€ro Ha 5-om Jsanay, 3aTeM emie ABe konuu Ha 7-oM U 10-om. OmycTuTh BCE TPU KOJbIA
TaK, 4YTOObI OHU OBLTN JTUIIIHL HEMHOTO BbIIIE HAKJIAKK Tpruda. [TepekmounThes ¢ pexxuma
Solid na Material. O6beaunuTh KONBLA ¢ Tpudom rutapsl (Ctrl + J). Brarouuts
BUJIUMOCTh KOpITyca TUTaphl U PacmoyiokuTh Tpud. Bwimenuts Bce pebpa B mecte
OTBEpCTHS Ha Tpude, TPOIKCTPYAUPOBATH UX HEMHOT'O BHU3 ISl MPUIAHUS KECTKOCTU
JAHHOM YacTH W OIYCTUTh JAaHHYI0 YacTh BHHU3. 3aKpbIThb OTBEPCTUE C IMOMOIIBIO
kiasuiu (F).

Co3zoanuu xonkog. CkpbiTh u3 okHa 3D-Buma kopmyc rutapel u rpud (H).
JloGaBUTh B ClIEHYy KOJbIIO ¢ 28 BepmHamu. YMeHbIHUTH Kojblo (S|0.18|Enter).
Ho6asuth Mogudukarop Subdivision Surface B yposens 2. B pexume pefakTupoBaHus
NEPEeKIIOUNThCA Ha pPEXuM BblaeraeHus pedep. [lonHOCTBIO BBIIENIUTH OOBEKT U
npoakctpyaupoBats ero (E|Z|0.16|Enter). IlepexiounuTbcsi Ha PEXUM BBIACICHUS
rpaHeil. Beimenuts Bce rpaHu, CHATH BBIIEIECHUE 4YEpe3 OAHY I'PaHb C MOMOILIBIO
nncrpymentra Cheker Deselect. I3menuts nentp BpameHuss Ha Individual Origins.
[IposkcTpyaupoBarts BeiaeneHHble Tpanu (E|0.04|Enter), (S|0.7|Enter). BepuyTs 1ieHTp
BpallleHWs B 3HAa4eHHE M0 YMOJYaHHIO. BpuienuTs BepxHee KOIbIO pedep,
MPOIKCTPYAUPOBATH UX U OCTABUTH B UCXOIHOM MoJoxxkeHuu. Boiaeauts (S|0.75|Enter),
(G|Z|0.01|Enter), (E|Z|-0.04|Enter), mpo3KCTpyaUpOBaTh UX U OCTABUTHh B MCXOAHOM
nonoxkennn.  3arem  (S|0.7|Enter).  Bpigenuts — HWKHEE — KoOJIBIIO  pelep,
MPOIKCTPYAUPOBATh UX M OCTaBUTh B MCXOAHOM mojioxkeHuu. 3arem (S|0.75|Enter),
(E|Z|-0.05|Enter). ITepexirounThCsi Ha PEKUM BbIICIICHUS TPAHEH U BBIJCIUTH BHEIIIHEE
koJb1o rpaneil. Co3aatrs gacky (Ctrl + (B|0.01|Enter)). Jlo6aBuTh meiinuar Smooth.
JloGaBuTh B crieHy chepy, HOIHATH ee HaJ mectepeHkor u moBepHyTh (R|Y|90|Enter).
[Tepeiitn B pexxum Wireframe, Boinenenue BepmH v Ha Buj cnepeau (NumPadl).
BoiaenuTs HUKHIOO TIONOBUHY ceprl U cMaciuTabupoBath ee (S|Z|0|Enter). [Toansts
BbIJIEJICHHBIE BEPIIMHBI IPUMEPHO 110 LeHTpa chepsrl. [lonHOCTBIO BBLAETUTE chepy U
BBecTU (S|Z|0.5|Enter). Ilepeittu Ha Buja cBepxy, pexum otoOpaxeHus Solid,
BBIJICJICHUE TPAaHEH, BBIICIUTD JIBE IEPIICHANKYIISIPHBIC IMHUU TPaHel B IIEHTpe 00beKTa
u noapazaenuth ux oauH paz (W — Subdivide). CnoBa BbIACTHTH JBE
NEPHEHANKYJISIPHBIE JIMHUU IPaHell B LEHTPE 00BbEKTa U MPO3KCTPYAUPOBATH UX BBEPX.
3atem BBIBEpHYTH BbifeeHHbIe TpaHu (S|Z|-1.5|Enter) u onyctuts ux Buu3. [[00aBUTH
Mmoaudukarop Subdivision Surface B ypoBenb 2 u meiauHr Smooth. YMeHbIINTH
cdepy (S|0.13|Enter) u pacrionoxuTh ee Haj mectepenkoi. [locne sToro caBuHyTh 00a
00BEKTa B CTOPOHY, UYTOOBl OHM HE MeEIIAJIM CO3JaBaTh IMOCIEAYIOIIUE OOBEKTHI.
Jl06aBUTH B CLIEHY IJIOCKOCTh M YCTAHOBUTD AJIs Hee pa3Mephl. Beiienuts mpaBoe pedpo
IUIOCKOCTH U CMECTUTh €T0 B LIEHTP OCHU KOOPAUHAT. BhIIeTUTh JIeBoe pedpo MIOCKOCTH
u Beectu (S|Y|0.4|Enter). Jlo6aBuTh u npumeHuTh Moaupuxatop Screw. [00aBUTH
Moaudukarop Subdivision Surface B yposens 2 u meiauar Smooth. /[o6aButh aBa
paspesa (Ctrl + R). IlonoaBUHYTH 1IECTEPEHKY K CHUPATIU, HEMHOTO MTOBEPHYTh, YTOObBI
3yOIlbl 3aXBaThIBAJIM €€, a caMy CIHUPalb OMYCTUTh BHU3, YTOOBI OHA HAXOJUJIACH IO




LHEHTpY uiecTepeHku. Jlo0aBUTh B CLEHY UMJIMHAP W OTPEryJIUpPOBaTH €ro pasMep
(S]0.05|Enter). IToBepuyTs ero Ha 90° (R|X|90|Enter). 3atem (S|Y|7|Enter). B pexxume
penakTupoBaHus 100aBuTh 12 pa3pe3oB. [lepekitounThcs Ha peXUM BBIJICICHUS TpaHei.
Boigenuts ykazaHHbIE TpaHH, NPOIKCTPYAMPOBATH, 3aT€M MacIITadUpoBaTh MX
uckiouuB npu 3tom ocu 'Y (S|Shift + Y|2.4|Enter). BoinenuTs neHTpalbHYIO TPaHb B
HUKHEN Yactu nuinHapa U otoaBuHyTh ee (G|Y|-0.3|Enter). Jlo6aButs Monudukarop
Subdivision Surface B ypoBens 2 u meiiauar Smooth. J[o6aBuths pedpa xKecTKoCTH,
YTOOBI MOJIYYUTh KECTKYIO GopMy. BBIACIUTD UIMH]IP U IJIOCKOCTh U OOBEIUHUTD UX
B OJIUH 00BEKT. J[00aBUTH B CILIEHY IJIOCKOCTh U PACIOJIONKUTh €€ MO/ IMIECTEPEHKOM.
N3menuts ee macmrad (S|0.5|Enter). Ilepeiitu Ha BUA CBEpXy M CIBUHYTH IJIOCKOCTh
BJeBO. [lepekiiiounThbesl HA pPeXUM BBIJIETICHUSI peOep U CIABUHYTHh BEPXHEE U HIDKHEE
pebpo. Ilpunate tommmuy miockoctd (E|-0.05|Enter). [loGaButh 4 paspesa s
IJIOCKOCTU. BBIIENNUTh IBE rpaHu B BEPXHEW M HUYKHEW YACTH U MPOIKCTPYAUPOBATH UX
BBEPX, /10 T€X MOp, MOKa OHU HE ympyTcs B IuiuHAp. JJo0aBUTH elmie OoAuH pas3pe3 ¢
IIPaBOM CTOPOHBI LWJIMHJPA, BBIACIUTH JBE I'PaHU B BEPXHEW W HWKHEH YaCTU H
IPO3KCTPYAUPOBATH UX BBEPX, [IOKA OHU HE 3aKPOIOT COOOM LUIIMHAP, a 3aTEM €IlIEe pa3
(E|-0.12|Enter). [Tpo3kcTpyaupoBaTh IBE FPaHU B CTOPOHY U OITYCTUThH BbIJICJICHHBIEC 1BA
pebpa HemHOro BHU3. Jl00aBUTHh TOPU3OHTANILHBIN pa3pe3, BbIACIUTH OOKOBOE PEOPO C
JeBOW CTOpOHBI M cMecTUTh ero B cTopoHy (G|X|-0.15|Enter), Taxxe ¢ oOpaTHOU
croponsl (G|X|0.15|Enter). Jlo6aButs Moaudukarop Subdivision Surface B ypoBeHs 2
u mweauar Smooth. Coxpanutek popmy o0bekTa ¢ momouibo HHCTpyMeHnTa Bevel (Ctrl
+ B|0.01|Enter). Ilepecuutats nHopMmanu (Ctrl + N). IlpoayOGnupoBaTh BHUHT U
yMeHbIIUTE €ro (S|0.5|/Enter). PacnonoxuTs €ro B JIEBOM YacTU MJIACTUHBI U 3aTEM €T0
KOITHIO C MPaBO CTOPOHKI. Bee Tpu mypyma moBepHyTh Ha MPOU3BOJIBHBIN YToJI, YTOOBI
OHM HE€ BBINVISACNIM HMAEHTUYHO. J[00aBUTH KyO W YCTAHOBUTBH [JIi HETO pa3Mephl.
Ho6aBute moaudukarop Subdivision Surface B ypoBenr 2 u meinuar Smooth.
[Tonpaznenute ky0 oaun pa3 (W — Subdivide). Brimenuts Bce O0OKOBbIE TpaHH U
m3MeHuTh macmtad: (S|Z|0.5|Enter), (S|Y|0.7|Enter). IlonHOCTBIO BBIIEIUTH KYO B
peXHME PEIaKTUPOBAHMS, €Il pa3 ero MoJApa3/IeNuTh U CriIaiuTh BepinHbl (Smooth
Vertex). [locne pacnonoxuTs ero B Hy>)kHoM Mecte. Haznauuts kyOy matepuan Saddle,
3aTeM co3JaTh €ro Komuio M Ha3Bath ero kmob. M3menuts uet meligepa Diffuse Ha
E7E7E7. Co3nath HOBbIM MaTepuaid metal u Ha3HAuYUTh €ro BCEM METAIIMYECKUM
oObekTam. {115 mecTepeHkr co3aTh HOBBIM MaTeprall gear U3 KONUM MaTeprana metal.
J1y1st BUHTa CO3/1aTh HOBBIM MaTeprall SCrew U3 Konuu marepuana gear. OObeAMHUTH BCE
CO3JJaHHbIE Ha JAaHHBI MOMEHT YacTHU B OJAMH 00beKT. Ha3Barh ero tuner u CMECTUTH B
ctopony. JloGaButh B crieHy IwiuHAP u yMeHbUTh ero (S|0.12|Enter). 3arem
pactsaHyTh 1o ocu Z (S|Z|3.7|Enter). /Io6aButh paspe3 v MOJHATh €r0 MaKCUMAJIBHO
BBepx. 3areM onycTtuth BHH3 (G|Z|-0.2|Enter). 3atem 100aBUTh B BEpXHEHN YacTu eIie
Tpu paspesa. llepeiit Ha BUA criepenu U yJaiuTh 8 TrpaHei, 4ToObl 00pa3zoBajoCh
CKBO3HO€ OoTBepcTue. llepexmtounThCcss Ha PEeXUM BBIJIEICHUS peOep U BBLICIUTH BCE
pedpa B TOJIBKO YTO CO3[JaHHOM OTBEPCTUHU. 3aTeM HEMHOI'0 OKpYTiIuTh oTBepcTre (Mesh
— Transform — To Sphere — 1 — Enter). Toxe npojenars u ¢ 00paTHOI CTOPOHBI.
3aroJHUTh CO3IaHHOE HaMU OTBEPCTHE ¢ MoMmolibio nHcTpyMeHTa Bridge Edge Loops.
OtperynupoBath mosiokeHue co3fgaHHbix rpadeit: (S|X|1.8|Enter), (S|Z]|0.57|Enter),
(S]Y|0.95|Enter). Jlo6aButs momupuxaTop Subdivision Surface B ypoBens 2 u meijuHT
Smooth. J[o6aBuTh Mo pa3pe3y ¢ KaKI0H CTOPOHBI OTBEPCTHS JUIsI TMPHUAAHHUS UM
YKECTOKOCTH U OJIMH pa3pe3 B BepxHel uactu. YToObI n30ekaTh BOJIHUCTON MOBEPXHOCTH
B BEPXHEH YacTH, BBIICIUTh BCE BEpXHUE peOpa, MPOIKCTPYAUPOBATh UX U OCTABUTH B




TEKYIEM IMOJIOKEHUU. 3aTeM HEMHOrO0 CBECTHM HMX B LEeHTp. J[o0aBuUTH oAHO pedpo
KECTKOCTH B HIM)KHEW YacTu HHIMHApA. J0OaBUTH B CLIEHY KOJIBLIO U YMEHBIIUTH €ro
(S|0.12|Enter). B pexume pegakTUpOBaHUS TOJHOCTHIO BBIJICTUTh KOJBIO U
nposkctpyaupoBath ero: (E|Z|0.1|Enter). CHOBa MNOJHOCTBIO BBIACIHUTH KOJBLO,
IPO3KCTPYAUPOBATH €M0 U OCTABUTh B TEKYILIEM ITOJIOXKEHUU. 3aTEM Pa3BECTH I'PAaHU B
cTopoHbI uckItounB ock Z (S|Shift + Z|1.75|Enter). /Io6aBuTh 01H pa3pe3 Jisl HUKHEN
YacTU KOJbIla, YTOOBI OHA OCTaBajach >KECTKOM IOCie MOoJpa3AesieHUus] TOBEPXHOCTH.
Job6aBute Moaudukarop Subdivision Surface B ypoBenb 2 u melaunr Smooth.
PacnonoxuTh KOJIbIIO HEMHOTO BBIILIE CEPEAUHBI LIMIIMHIPA U 00bEIMHUTH 00a 00bEKTa
B oauH. Haznaunuts matepuan metal. [ToBepuyTh tuner no ocu X Ha 180°. Pacnionoxuts
€ro Mo/ HAJIUHIPOM.

Co3z0anue cmpyH. BeiOpath k00K U iepemMectuTh K Hemy 3D-kypcop (Shift + S
— Cursor to Selected). /Io6aBuTh B ciieHy koJiblio ¢ 8 BepmmHamu. [loBepHyTh ero no
ocu Y Ha 90° (R|Y|90|Enter). YMeHbmuTsh K0Jb110 B pazmepax (S|0.016|Enter). [lepeiitu
Ha Buj cneBa (Ctrl + NumPad3). B pexume penaktupoBaHusi MEPEMECTUTH KOJBIIO
BieBo. Jlo6aButh mMoaudukatop Screw. 3arem 106aBuTh Moaudukarop Subdivision
Surface B ypoBenb 2 u meiauar Smooth. [ToBepuyts cTpynsl Ha 180° (R|Z|180|Enter).
[TogHsATh CTpyHBI BBEpX, YTOOBI PACIOJIOXKUTH UX B BEpXHEH 4YacTu Kojka. YUToObI
3aBECTH CTPYHY BHYTPb KOJIKA, HYy’KHO BBIIEIUTh KOJBLO B BEPXHEHN YacTU U MOBEPHYTh
ero (R|Z|45|Enter), HeMHOTO 3aBe/isl CTPYHY BHYTPb. 3aTeM MIPOIKCTPYAUPOBATH CTPYHY
o ocu Y. CHoBa noBepHyTh (R|Z|45|Enter). 3akpbITh CTpYHY C noMoleto kiasuiiu (F),
100aBUTH pa3pe3, uTOObI COXpaHUuTh hopmy cTpyHbI. HazHauuTe crpyHe Mmatepuan knob,
CKONMpPOBaTh JAaHHBIA Marepuand W Ha3BaTh Komuio string. JlopaGortaTs MmaTepual
CTpYHBI. BeIIeTuTh CTpYHY, KOJIOK U HACTPOUIIIMK U MPOoAyO0aupoBath ux mo ocu X (Shift
+ D|X|1.6|Enter). UtoObl Bce CTpyHBI M KOJIKM HE BBITJISCIN WJICHTUYHO, HEMHOTO
M3MEHUTDH IJUHY MPOAyOTUPOBaHHOW CTpyHBL B pexnMe penakTHpOBaHUS BBIACIUTH
HE3aKPBIThII KOHEL CTPYHBI U yAAJIUTh €ro. B 00beKTHOM peKuMe BbIIETUThH CTPYHY U
KOJIOK M moBepHYyTh uX (R|Z|-22.5|Enter).

Teneps cHOBa BBIIECTUTH BCE OOBEKTHI, TPOyOIUPOBATH UX 1O OCU Y U OTBECTH
HEMHOT'O B CTOpOHY. UTOOBI BHIBEpHYTH KOJIKM B OOpaTHOM HAaIlpaBJIE€HUH, HAJ0 HAOpaTh
(S|Y|-1|Enter).

Pacnionoxuth HOBBIE J1Ba KOJiKa Ha paccTtosiHuu 1.14 oT ocranbHbIX. s 3TOTO
HEO0OXOAMMO paCIOJIOKUTh UX B OJHOM MecTe, a 3areM cMmectuTh o ocu Y (G|Y]-
1.14|Enter). OauH U3 KOJKOB HEOOXOIMMO MOBEpPHYTHh Ha 45° mo ocu Y. Beimenuts
CTpYHY U KOJIOK U oBepHYTh uX (R|Z|45|Enter).

Ha BTOopom mnpoayOnupoBaHHOM KOJIKE HEOOXOIMMO YKOPOTUTH CTpyHY. Jlis
ATOr0: YAAJIWUTH JBAa CETMEHTA B HM)KHEH YacTU CTPYHbI, 3aT€M B OOBEKTHOM pPEKUME
BBIJICJINTh CTPYHY U KOJIOK U 1TOBepHYTH UX (R|Z|45|Enter).

[ToBepHYTH Bce 4 pyykH Ha MIPOU3BOJIbHBIN yToi 1o ocu Y. UTOOkI BRIOpATh ML
PYUKY, B PEXHME pEJAKTUPOBAHUS HABECTH HA HEE MBIIIKY M Haxarb kiasuiry (L).
Boinenuts n1Ba neBbix koiika u moBepHyTh uX (R|Z|1.7|Enter). 3atem nBa npasix (R|Z|-
1.7|Enter). 3aTeM 00BbeUHUTD BCE JaHHBIC YacTH B 0JIuH 00BeKT (Ctrl + J). Bxmouuts
BUIUMOCTH Tpuda rutapsl B okHe Outliner. YcraHOBUTH IIEHTP BpAIICHUS JJIsT KOJKOB
(Set Origin — Origin to Geometry). [Topepayts ux (R|Z|90|Enter). PacmnonoxuTs
kosiku 1o ocsiM X U Y. Ilepeiitn Ha Bua crnpasa u noBepHyTh Kouku (R|X|-12|Enter).
Pacnionoxute ux Ha rpude rutapel. Teneps Mpo’KCTPyAUpOBaTH Bce 4 CTPYHBI J0
BEPXHETO MOPOKKa. 3aTeM 00Jiee TOYHO PACHOJIOKUTh KaXayto CTpyHy. C NmOMOIIBIO
SKCTPYJUPOBAaHUS 3aBECTH BCE CTPYHBI Ha MOPOXKEK M I Kaxaoil A00aBuTh Mo 4




pazpeza (Ctrl + R). Bxmounts BuaummocTth kopryca rutapel B okHe Outliner.
[Ipo3KCTpyaupoBaTh CTPYHBI 10 KOOBUIKM M 3aBECTH KaXXAYH0 B COOTBETCTBYIOLIEE
orBepctue. [lociae HACTpOWKHM pacmoyioKEHUsT BCEX CTPYH C OOpaTHON CTOPOHBI
KOOBUIKH, IEPEMECTUTD UX K HAYAJTy HUYKHETO IMOPOKKA U IBAXK/bI IPO3KCTPYAUPOBATD.
Bxomtounts pesxkum otobpaxenus Wireframe v 3aBectu CTpyHBI BHYTPb KOOBUTKH. Takke
100aBUTH TIO OJJHOMY pa3pe3y Bo3je mopoxkka. J[00aBuTh B ClieHY KOJIbIO (8 BepIlvH).
[ToBepuyTs ero (R|X|90|Enter) u ymensmuts (S|0.016|Enter). lo6aButh Moaudukatop
Subdivision Surface B ypoBeHb 2 U pacCHOJIOKHUTh KOJIBIIO YYTh BBHIIIE KOOBLIKH.
[IposkctpymupoBars koiapuo 1o ocu Y  (E|Y|0.35|Enter). C mnomoisto
AKCTPYAUPOBaHUs, MaclITaOMPOBAaHUS, MEPEMEIICHNS U BPAIIEHUs CO3/1aTh METII0 U3
JAHHOTO KOJiblIa. PacnoyioxkuTh KOJBIO HAJl KOOBUIKOM BO3JIE MEPBOM CTPYHBI (TpaBasi)
TaK, YTOOBI OHO JIMIIIb HA TIOJIOBUHY ITepeKphIBaio ee. Haxoasce Ha BUie CBEPXY CO34aTh
nonopuny mietiau (R|-30|Enter), (E|Y|0.14|Enter), HemMHOro OTOJBHMHYTh B BJIEBO,
(R|60|Enter), (E|Y|0.05|Enter), (R|60|Enter) 1 pacnojioXuTh MO LEHTPY CTPYHBL
Bropyto gacts nernu. (E|Y[-0.05|Enter), (R|60|Enter), HemMHOr0 OTOABHHYTH B BIIPABO,
(E|Y|-0.14|Enter), (R|60|Enter) u nogoABUHYTh K HEHTPY CTpyHBIL. [IposkcTpyanpoBathb
o ocu Y /10 KoHIa KOoObUTKK U oBepHYTH (R|-30|Enter). JIo6aButs o 10 pa3pe3oB s
CerMEHTa  CTPYHBI, KOTOpBIM  pacrmoyiaraercss  HaJ  KOObUIKOM.  BKIOUHTH
nponopuuoHanibHoe  penaktupoanve  (Linear).  OtperynupoBarh  001acTh
peaaKTUPOBaHUs, YTOOBI OHA ObLJIA YyTh OOJbIIIE CErMEHTOB, ISl KOTOPBIX TOJBKO YTO
100aBUIIM pa3pe3bl U MOBEPHYTh HE 3aKpbIThie 4YacTU CTpyHbI Ha 540° mo ocu Y.
OTKIIIOYUTH TPONOPLUUOHAIBHOE PEJaKTHUpOBaHHE. B OOBEKTHOM peXHME IMOJIOKUTH
CTpYHY Ha KOObUIKY. [lepelTu B pexuM peJakTUPOBAHUS U 3arHYTh METII0 TaK, YTOOBI
He ObLTO OTBEPCTHUS MEXKITY CTPYHOU U netiieit. [[ns coxpanenus Gopmbl ociie moBOpoTa
neTiau A00aBUTh JiBa pa3pe3a C KaxAoW U3 CTOpOH. BbIoenuTh mpaBblif KOHEN[ HE
3aKpBITOM CTPYHBI U onycTuTh ero BHU3: (R|-45|Enter), HeMHOTro MpoO3KCTPYaAUpPOBAThH
BHU3, (R|-45|Enter) u npo3KkcTpyIupoBaTh BHU3 JI0 CEPEANHBI KOOBLIKU. BhIenenHyo
IIETIII0 TOBEPHYTH Ha BuAe crepeau Ha 45°. COBUHYTH CTPYHY B CTOPOHY, IOBEPHYTh
koHerl Ha 45° u 3akpeiTh ero (F). Jlo6aBuTh ogmH paspes miis COXpaHeHHs (POpMBI
cTpyHbl. Tenepp o ToMy ke NPUHIMITY 3aBECTH BTOPOM KOHEL] CTPYHBI BHYTPbh KOOBUIKH.
Beraenuts ero, nepeinte Ha BUJ cipaBa U BBIABUHYTH €ro Brepen, 3ateM (R|45|Enter).
Hemuoro onycturs BHU3, 3ateM (E|Z[-0.06), (R|45|Enter). [lepeiitu Ha Bu ciepeau u
OTOJBUHYTb CTPYHY HEMHOro BIpaBo. [IposkcTpyaupoBaTh 10 BEpXHEW dYacTu
otrBepctus. Ha Bujie cipaBa monoBUHYTh CTpyHY K KOObLUIKE. [loBepHyTh (R|-45|Enter).
[IposkcTpynupoBarb  CcTpyHy 10  oTBepctusi, T1oBepHYTh (R|-45|Enter) wu
MPOIKCTPYAUPOBATh BHYTPh. [[006aBuTh Smooth meiauHr U npousBecTy (PUHATBHYIO
MOJATOHKY CTPYHBI. Y 0€IUThCS B TOM, YTO HET MEepEeCceYeHU U OTBEPCTHIl B TEX MECTax,
rae ux ObIThb HE A0/KkHO. Ha3zHauuTe 3TOM YacTh CTpyHBI Marepuan string.
[Tpony6impoBaTh Tpy pasza IaHHYIO TETIIO JIJIS Kaxa0u CTpyHbl. O0BEAMHUTH BCE METIIH
c oobekToM tuner (Ctrl + J). Ha sTom «ramaiickas rutapa» rorosa. s dunaibHOTO
peHaiepuHra 700aBUTh B CIIEHY MJIOCKOCTh U yBenu4uuTh ee (S|100|Enter). Pacnionoxurs
ee noja rurapoi. Haznauuts anst Hee marepuan knob, co3gars ero konuio U Ha3BaTh
floor. 3MeHuTs 11BeTA 1ICHAEPOB. JIBE TaMIIbl, UTO HAXOAIIUECS O] TUTAPOX MOAHSTh
0 ypoBHsI BepxHHUX. [|00aBUTH B ClIEHy KaMmepy, YCTaHOBUTHb (POKYCHOE PacCTOSIHHE
paBHoe 100MM u pacronoxxuth Kamepy B HyXHOM Mecte. Ha Bkiagke penaepa
yctanoBuTh 1000 cemmuioB u Clamp Indirect B 3nauenue 1, 4To0b1 130€KaTh MOSBICHUS
«CBETJISTYKOBY.




[Ipunoxenue 4

AJII'OpHTM )]CﬁCTBHﬁ Mo peaju3alum TBOPYECKOIo Mpo€EKTa «HBeTyl]_laSI BHUIITHA

Mooenuposanue nenecmkos. Yaanutb Ky0 W JlaMily ¥ J100aBUTh BMECTO HHUX
miockocTb. Haxats (N), 4TOOBI OTKpBITH NAHENb CBOMCTB M 3arpy3uTh (DOHOBOE
n300pakeHue JenecTka. Y CTaHOBUTh ero pazmep paBHbIM 1. [loapa3aenuts miockocThb
3 paza (W). BkitouuTs nponopioHaibHoe penaktupoBanue (OQ) u BbIOEpaTh €ro THUI
Sharp. IloaTsaHyTh J€BBII BEpXHUI Yrosl TJIOCKOCTU K Jenectky. [loBroputh dhopmy
JIENECTKA, OCTaBJsAsg HEOOJBIION 3a30p MEXAY KpalHMMHU BEPIIMHAMHU U JIEECTKOM.
Brinenuts BepxHIOO BepInHy, HaxaTh (V) U OTBECTH €€ HEMHOTO B CTOpOHY. Jl00aBUTH
moaudukarop Subdivision Surface — Ha nemecTke MOSBUTCS HEOOJBIIOW HAIPE3.
Haxonsice Ha Bune cBepxy (NumPad7) naxars (U — Project from View). Ilepeiitu B
penakrop UV/Image Editor, 3arpy3uTh B HEro TEKCTypy JIENECTKAa W IOJOTHATh
pa3BepTKy. BepxHue pasneneHHble BEpPLIMHBI 3aBECTH HA TEKCTYypy, 4TOOBI MpH
peHiepuHre He ObLIO YepHBIX MmaTeH: Ha Buae cBepxy, mepeidTd B 0ObEKTHBIN PEKUM H
yMeHbIINTH JienecTok o ocu X (S|X|.7|Eneter). Boiaenuts kpaiiHue pedpa 1ucTka ¥ pu
MOMOIIN TPOMOPLUOHAIIBHOTO pEAaKTHUPOBaHUS mpuaath emy ¢opmy. JloGaBuUThH
Moaudukarop Subdivision Surface, meiinep Smooth u B pexxume pegakTupoBaHUs
CMECTHUTB JIUCTOK TaK, YTOOBI €ro HEHTp oKa3ajcs y ocHoBaHus. Co3are Marepuan 1Jis
nuctka. [lepeitu B peaakTop HOJIOB U HACTPOUTH MaTEpUAIL.

Mooenuposanue yeemka. 11oBEpHYTb JIENIECTOK, MEpPEHIUTE HA BHJl CBEPXY,
co3aaTh CBA3HBIN 1yonukat (Alt + D) u HemHoro nmoBepHyTh ero: Co3aaTh 5 nenecTkoB.
PacnonoxuTh JenecTky Tak, YTOObl OHU HE MEPECEKATHCH APYT C APYTOM.

Mooenuposanue cmebns ¢ nviibhukom. Y cTaHOBUTh 3D-Kypcop B LEHTpPE LIBETKA,
n00aBUTh UUIUHAP M YCTAaHOBUTH JIsi Hero mnapameTpbl. [lepediTu Ha BuJ cOOKYy,
BBITSHYTh LWJIMHAP W na00aButh emy naBa pebopa (Ctrl + R). C mnomoursio
MPOTOPIIMOHAIBHOTO PEJaKTUPOBAHUSI HEMHOT'O UCKPUBUTH ero dopmy. Pacmonoxutsb
3D-kypcop Ha koHuMKe cTebnst u nob6aBeTe UV Sphere (B pexxume penakTupoBaHus).
YMenbmuth pazmep chepsl. JlodaBute Mogudukarop Subdivision Surface B yposens 1
u meraep Smooth. Ha Bkiaake maTepuanoB co3iaTh HOBbIM MaTepuai, HACTPOUTD IS
HEro CBA3KY HOAOB. HOBBII MaTepua IpUMEHUTh JIUIIb K TOM YaCTH cTe0IIsI, Ha KOTOPOM
nomxHa ObiTh ThUIbIA. C momompio (Alt + D) co3mare okonmo 20-30 komwmii u
PacHoOJIOKUTh UX B LICHTPE LIBETKA.

Co3zoanue cmebns. Pacionoxuts 3D-Kypcop B IIEHTpe MIBETKA U T00aBUTh KOJIBIIO.
[Ipo3kcTpyaupoBath €ro HEMHOTO BBepX M pacmuputh. C nomombo (V) OTAEIUThH
BEPXHHUE BEPIUUHBI, 3aT€M BBIICIUTH JIBE COCEJIHHE BEPUIMHBI U CBECTH HX BMECTE.
Boinenuth HMKHIOW 4YacTh KOJbIIA M MPOIKCTPYAUPOBATH €€ BHU3, MpuiaB (Gopmy
ctebns. JlobaButh cTebnto moaudukarop Solidify u Subdivision Surface.

B pexume penaktupoBaHus BbIAEIUTH peOpo u nmometuts ero (Ctrl + E — Mark
Seam). Breinenuts Bce Bepimnbl (A), Haxkath (U — Unwrap), B okae UV/Image Editor
nosABUTCS pe3ynbTar. llognpaBute pa3BepTKy. B HM>KHEN 4acTM OKHA HaKaThb KHOIIKY
(New) u cosnmatrh uzoOpaxenue. M3amenuts pexxum Ha Paint. Haxare (T), 4ToOmwI
OTKPBITh TIAHEh WHCTPYMEHTOB, YCTAHOBUTH IJII KUCTU TEMHO-(UOJICTOBBIN IIBET,
pacKpacuTh pa3BepTKy. MI3MEHUTh KUCTOUKY Ha Smear, ¢ € IOMOUIbI0 pa3Ma3arh IBETA
B HE3aIOJHEHHBIX MECTax U B HU3Y cTe0us. JJo6aBuTh Ha cTe0enb MHOXKECTBO YEPHBIX U
OenbIX TOuYeK. 3aTeM pa3ma3arh UX ¢ MoMOIIsl0 Smear. CoxpaHUTh W300paKEHHE Ha




KoMIibtoTepe. He cHumast Bolienienust co ctedsisi, B peIakTOpe HOJIOB HACTPOUTH JJIsSl HETO
MaTepHall.

Buoousmenenue  nenecmxos. Jlns  nemectka  100aBUTh  MOAU(HUKATOP
Displacement n co3nars B HEM HOBYIO TEKCTYpy. llepeiiTu Ha BKIagKy TEKCTYp, BBEPXY
BeIOpaTh Displace u BbeicTaBUTH, HacTpoiiku. UYUTOOBI KaXKIblid JIETIECTOK OBLT
YHUKAJIbHBIM, UCIIOJIb30BaTh OOBEKT B KAUYECTBE OTCUETAa KOOpAUHAT. JJ00aBUTH B CLIEHY
nycTeiiKy (Shift + A — Empty). B mento Texture Coordinates yka3zaTh «MCIOJIb30BaTh
NYCTHIIIKY». UTOOBI HE MTOBTOPSITH JAHHYIO TPOLIEYPY AJIA BCEX OCTAIBLHBIX JIEIECTKOB,
BBIOpaTh MX BCE, B MOCJEAHIO OYEPeab TOT, K KOTOPOMY MOAMGDUKATOP yKe ObLI
npumeHeH, 3ateM Haxath (Ctrl + L — Modifiers). Teneps BoiOpaTh Bce 0OBEKTHI IIBETKA
u ero crebenb u cBsa3arh ux Bmecre (Ctrl + P). Hacrpouts nepeanuit mian. Ceitgac
BETOK NpUMEpHO 4 MeTpa B BBICOTY, YTO HE pealnucTU4HO. l[lepexkntounTbecs Ha
METPUYECKUE €IUHUIIBI U3MEPEHUsS] U YMEHBIIUTHh €ro 10 27 cM B BBICOTY (3TO Bce
JieaeTcst I TOro, YTOOBI MPY JalIbHENIIEN paboTe HEe CTOJIKHYThCS ¢ MPoOIeMaMu IIpH
HAcCTpoilke IIyOMHBI PE3KOCTH KaMepbl). PacnofiokuTh Kamepy Nepel LIBETKOM,
NOBEPHYTh LIBETOK K KaMmepe, CO37aTh HECKOIBbKO JYOJIMKATOB M PACIONIOKUTh UX TaK,
YTOOBI JIEMECTKH COCEJIHHUX IBETKOB HE IMepeceKaJuch. BbIIeTUTh OJIMH JIENECTOK,
poIy0JIMpOBaTh €ro mapy pas M paclojoKuTh BHU3Y mepes kamepoid. Ha ¢punansHOM
peHzepe oHu OyayT pachOKyCHpPOBaHbI, UTO MPUAACT UHTEPECHBIN FP(DEKT.

Ocsewenue cyensl. Jlyammm crnocodom ocBelieHus ciiensl spisercss HDR-kapra.
[lepeiitu B penakTop HOMOB U 3arpy3uTbh HDR-n300paxenue nis mupa. YToObl CKPHITh
U3 BUJY JMIIHEe, HeoOxoaumo a00aButh Honabl Mapping u Texture Coordinate u
NOBEPHYTh H300paxkeHue 1no ocu X. J(00aBUTh B CLEHY COJHIIE U BBICTABUTH ISl HETO
HacTpoiiku. [loBepHYTh €ro HEMHOrO IO HalpaBICHUIO K Kamepe, YyToObl CO3/aTh
KpacuBbI€ TEHU Ha I[BETKaX. BbIOpaTh LIEHTpaIbHYIO YacTh LIBETKA, CO3AaHHOTO MEPBBIM
U YCTAaHOBHUTH (POKYC KaMepbl Ha JTaHHOM OOBEKTE, BBIIOJIHUTD PEHIED.

Cozoanue eemxu. Ha HOBOM ciioe coznarh muauHAp. C momomisio (Ctrl + R)
100aBUTH €My MHOXECTBO pedep. BriOpath oqHO pedpo u nomerste ero (Ctrl + E —
Mark Seam). Bremonnuts paseptky (U — Unwrap). B okne UV/Image editor
3arpy3uTh TEKCTYpy BETKU M IMOJOTHATh MOJl Hee pa3BepTKy LuianHapa. B pemakrope
HOJIOB HACTPOUTH IS IUIMHApa MaTepuan. J[00aBUTh aJii BETKH MOAN(PUKATOPHI
Subivision Surface B ypoens 3 u Displacement. Ha Bkitajnike TekcTyp, BBEpXY BbIOpAThH
monupuxatop Displacement u 3arpy3uTh A7 HEr0 YEpHO-OENBI BapuaHT TEKCTYPHI.
[Tapametp Strenght mogudukaropa Displacement ycranoButh paBHbiM 10. YMEHBIIHUTD
pa3mep BeTouku 1o ocu Y BiBoe. C moMolbio Mogu(guKaTopa Array yBeJIuyuThb JJIMHY
BETKU. PacmnoniokuTh BETKY Tak, YTOOBI €€ ObLIO BUJIHO U3 KaMEpHI.

Co3zoanue ¢ona. IlpogyOmupoBaTh BETKY, IEPEMECTUTH TyOJIMKAT Ha HOBBIN CJIOM
U CO37aTh elle OAHY BEeTKYy (¢ oTBeTBieHHeM). [IpomyOmupoBaTh Ha 3TOT K€ CIOU CO
BTOPOI BETKOM OJMH IIBETOK, BBIJIEIIUTH BCE €r0 YaCTH U CO3AaTh U3 HETO OJIMH LEJIbHBIN
o0wekt (Ctrl + J), nepen atum npumenuTs Moauduxatop Solidify. [y0nupys uBerok,
CO371aTh U PACIOJIOKUTH eIle 5-6 1IBETKOB. 3areM 1y0JIUpOBaTh Cpa3y BCIO CBA3KY U3 S5-
6 1BEeTKOB M pacmoyiOKUTh MX Ha BeTke. [lo 3aBeplieHHH BEpHYTh BETKY Ha CIOH C
KaMEpOM MU PAaCHOJIOKHUTH €€ B JIEBOM BEPXHEM yIiIy. MOXKHO CO3[1aTh KOIHIO LIEJIOU
BETKM U MOBEPHYTh €€ HEMHOrO0 MOJ JpyruMm yrioM. Ha 3ToM co3naHuWe CUEHBI
3aBepuieHo! BeictaButh 300+ ceMIUIOB ¥ MPOU3BECTH PEHIIEP.



IIpunoxenue 5

AJITOPUTM elCTBHIA M0 peajn3allui TBOPYECKOro npoekra «Mojaeab camosiera»

Hacmpouxa uepmeosiceri. Y 1anuTh BCe U3 CLIEHBI U T0OABUTH HUIMHP. 3arpy3UTh
Ha ¢oH n3o00paxenue Boeing-747.png. [lepeiitu Ha Bua cOOKY, MOBEPHYTH IIMJIMHIP HA
90 u npumenuth BpamieHue (Ctrl+A > Rotation). M3meHuTs Ha BKIJIaJIKE CIIEHBI
eauHullbl u3Mepenus: Ha Imperial. Ha nanenu cBOCTB yCTaHOBUTH JJIMHY 1O OCH Y —
225 ft 2. YBenuuuTh pazmep GOHOBOTO U300paxeHus 10 73, peryaupys napameTpsl X U
Y pacnonoXuTh U300pa)K€HHE TaK, 4TOObI JJIMHA HWIMHIpa COBMNAjana C AJUHOU
camorera. B HacTpoiikax (oHOBOro n300paxeHust yKazarh «MCHOJIb30BaTh TOJIBKO JJIs
BHJ1a COOKY». 3MeHUTh MacIuTad UMIMHAPA TaK, YTOOBI OH COOTBETCTBOBAI YEPTEXKY (S
> Shift + Y), uro6s1 macmrabupoBarhk Juiib 1o ocsiM X u Z. CHoBa 100aBUTH
nzobpaxxenne Boeing-747.png M pacnojoxuTh ero Ha Buue crepean. OTKPHITH
uzobpaxenue Boeing-747.png B m000M rpaguueckoM peJakTope, HoBepHyTh ero Ha 90
MIPOTHUB YACOBOM CTPEIIKU, 3aT€M PACIIOJIOKHUTH €r0 Ha BUJIE CBEPXY.

bazoeoe mooenuposanue. Ha Buze criepeu nolorHaTh pasMep HWIMHAPA 110
geptexy (S > X). Ha Bune cooky modasuth 6 pedep (Ctrl + R), yBenuuuts macimrad
Kaxjaoro peopa. [Ipoaenats Toxke camoe Ha Buje cBepxy. JlobaButh 7-¢ pedpo mepen
XBOCTOM caMoJieTa. Y JaJluTh JIEBYIO YacTh caMoJieTa U J00aBuTh MoaudukaTop Mirror.

Mooenuposanue xpuviives. Ha Buzme cOOKY BBIACIUTH yKa3aHHbIE BEPIIMHBI, U
yAaIUTh UX. BBIIEIUTh BEpIIMHBI BHYTPU OTBEPCTHUS, M NpuAaTh UM (Qopmy.
[IpoakcTpyaupoBaTh JaHHBIE BEPIIMHBI BHYTPh. [lepeiiT Ha BUI clieped U BBIBECTH
BEpIIMHBI HEMHOTO B CTOpPOHY.  BBIpOBHAT,  UX i1 JajdbHEUIIETo
sKCcTpyaucemiuipoBanusi. Ha Buae cBepXy 3KCTpyAUPOBaTh BEPIIMHBI, YTOOBI CO31aTh
kpeuto. Ha Buze cnepeny MoOIOTHATH KPBUIO MO YEpPTEXKY M COo3Aarh (IIpU MOMOIIU
AKCTPYAMPOBaHMs) U3rH0 HA KOHIIE Kpblia. Ha Buje cBepXy 100aBUTh HA KPbLIO 5 pedep,
U PaCMoJIOXKUTh UX.

Mooenuposanue xeocma. J1006aBuUTH peOpPO BKOHEI caMojieTa M OKPYTJIUTh
3a/IHIOI0 4acTh, IIPU MOMOIIM MPONOPLHOHANBHOTO penaktupoBanus (O). Beraenuts
BEpXHHUE J[BE€ TPaHH, U MPOIKCTPYAUPOBATH UX BBEPX, UTOOBI co3/1aTh XBOCT. Co31aTh
erie ogHO pedpo, BHIACIUTD IBe OOKOBbIe I'paHu. Ha Buje cBepXy 3KCTpyaupoOBaTh HX,
4yTOOBI CO3/1aTh €IlIe ABA KPhLIa.

Vayuwenue oemanuzayuu. Jlo6aButh Moauduxarop Subdivision Surface B
ypoBeHb 3 u meigep Smooth. Co3nars Gonee xKecTkue M3THOBI B YKa3aHHBIX MECTax
(Shift + E|1). Beigenutb oJHY BEpIIMHY MEXIY KOPIYCOM M KpPBUIOM, BKIIIOUYUTH
MPOIMOPLUUOHATIEHOE PEJAKTUPOBAHKUE M CIBHUraTh €€ BJIEBO MO ocH Y, 4TOOBI CO3AaTh
M30THYyTOE pedpo. BeinenuTs n3ornyroe pedpo, u co3aars st Hero u3ruod (Shift + E|1).
JloGaButh pebpo mepen kabuHoi mmioToB. BweiOpats mHCTpyMeHT Hoxk (K), 3arem
HaxaTth (C), yToObI CO3/1aTh POBHBIN pa3pes, U CO3/1aTh JIBa pa3pe3a BBEpXY U BHU3Y OKHA
KaOWHBI NUIOTOB. Bhinenuts ykazanHoe pebpo, u yaamute ero (X > Edge). CHoBa
BBIJICIUTH YKa3aHHOE pebpo, u ynamuTh ero (X > Edge Loop). Y anuts TpeyroibHyIo
rpadb. Co3aath pedpo, 3aMoJHUTH 00Pa30BABIIMECS OTBEPCTHUE, ITPU TOMOIIU KJIaBUIIN
(F). Boigenuts 007aCTh OKHA, M JKCTPYAMPOBaTH €€ HeMHoOro BHYTphb. Co3naTh B
yKa3aHHBIX MecTax »ecTkue u3ruonl. JloOaButh momudukatop Edge Split, uToObI
yOpaTh 3aTEMHEHUE.



Co3zoanue 3axpoinok. J1o6aBuTh Tpu pedpa, HaXoACh Ha BUAE cOOKY. BoimenuTh
YKa3aHHYIO 4acTh, U CIENaTh €€ OTACIbHBIM 00beKTOM. 3-3a MoandukaTopa u menaepa
3aKphUIKa cTana okpyrioi. Cuenats et octpbie kpas (Shift + E|1). [Ipunats sxecTkocTh
cienyromumM pedbpam. Ilpogenars Toke camoe ¢ MaJC€HbKUMH KPBUIbSIMHU. TakuM e
CI0COOOM MOKHO CO3JaTh 3aKPBUIKU Ha OOJIBIINX KPBUIBSX.

Coszoanue osucameneu. JJo6aButh numuuap. Ilepeiitu Ha BUJ cOOKY, TOBEPHYTH
ero Ha 90 U MPO3KCTPYyAUPOBATH Kpasi, UTOObI COOTBETCTBOBATh UEPTEKy. BuiaenuTh
oJIHO pebpo, co3aaTth ero ayosmkar (Shift + D), u mpomoDKUTE SKCTPYAMPOBAHUE
ABUTATEN. 3aBEPIINTh MOJACTUPOBAHNE ABUTATENS, COSAMHUB BEPIIMHBI B OJHON TOUKE
(ALT + M > At Center). BpigenuTh BHYTPEHHIOIO 4YacTh JBUTATENS, U
POIKCTPYAUPOBATH €€ BHYTPb, YTOOBI MPHUAATh TOJIIMHY JABUTaTeNto. Jl00aBUTH KyO,
PaCIOJIOKHUThH €r0 MEXAY JABUTATENIEM M KPbUIOM, M yIAJIUTh €r0 BEPXHIOK U HUKHIOKO
rpanu. [lpunate kyOy dopmy. Co3narh nyOIMKaT ABUTATENs, U PACHOJIOXHUTH €ro B
HY’KHOM MecTe. YOeIUThCsl, YTO OH COOTBETCTBYET CBOEMY MECTOMOJIOKEHHUIO Ha BCEX
3-x Buaax. Jlob6aBuTh emie ouH KyO, U C €ro MOMOUIbIO CO3AaTh «OCTPUE» O] KPBLJIOM.
Coznate 3 nybnmkara JaHHOTO OOBEKTa, U PACIIONOKHUTh WX B YKa3aHHBIX HA YEPTEkKe
MecTtax. B 3aBepieHnn, COeIMHUTD BEPIIMHBI HA HOCY CaMoJIeTa, U JOOABUTh TaM €IIle
0J1HO peOpo. MopaenupoBaHue 3aBepieHo!
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