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IHosicHuTEABLHASA 3aAIIUCKA

JlononuutenbHas ~ oOmieoOpa3oBaTenbHas — oOmiepa3BuBatomias  kKypc  «3D
MoxenupoBanue B Blender» (6a30BbIii ypOBEHB) UMEET TEXHHUYECKYIO HAMPABJICHHOCTh U
npeaHa3HadeHa [JIs IIKOJBHUKOB, JKEIAIOUIMX U3YYUTh CIOCOOBI M TEXHOJIOTHHU
MOJICJIUPOBAHUS TPEXMEPHBIX O0OBEKTOB U CIIEH C TTOMOIILI0 CBOOOIHOTO MPOrPaMMHOTO
obecnieuenus Blender.

HoBu3Ha nanHOW mporpamMmbl COCTOUT B OJTHOBPEMEHHOM M3YYEHUH KaK OCHOBHBIX
TEOPETUUYECKHX, TaK U MPAKTUUECKUX ACTIEKTOB, YTO O0ECIeunBaeT riry0oKoe MOHUMaHue
WH)XCHEPHO-TIPOU3BOACTBEHHOTO TIpoliecca B IeJoM. Bo BpeMss TPOXOXKICHHS
OporpaMMmbl, OOydYaromIuecs TMOJIy4alOT 3HAHWs, YMEHUS W HaBBIKH, KOTOPBIE B
JaNbHEWIIEeM TIO3BOJIAT WM CaMHM IUIAHUPOBATH W OCYIIECTBIATH TPYIOBYIO
nesitenbHOCTh. Kypc HampaBieHa Ha BOCTIHMTAHHE COBPEMEHHBIX JIeT€l KaK TBOPUYECKH
AKTUBHBIX W TEXHUYECKH TPAMOTHBIX HAYMHAIONIMX WHXKEHEPOB, CIIOCOOCTBYET
BO3POK/ICHUIO MHTEPECa MOJIOJICKHU K TEXHHUKE, B BOCIIUTAHUU KYJIBTYPhI )KU3HECHHOTO H
po¢eCCUOHATFHOTO CaMOOTIPEICTICHUSI.

AKTyaJlbHOCTh TMPOTPaMMbl OOYCJOBIIEHA TE€M, YTO TPEXMEPHOE MOJECIMPOBAHUE
IIAPOKO MCTIONH3YETCS B COBPEMEHHOM )KU3HU M UMEET MHOXKECTBO 00JIacTel MPUMEHEHHS.
3D-monenupoBaHue -  MPOTPECCHBHAsl  OTpacib  MYJIbTUMEAHA,  IO3BOJISIONIAS
OCYIIECTBIISITh TMPOIIECC CO3MAAHMS TPEXMEpPHOW Mojenn OoO0BeKTa NpH TOMOIIH
CHEIHATbHBIX KOMIBIOTEPHBIX MPOTPAMM.

Kypc Blender, Ha maHHBIII MOMEHT MOMYJSpHA CPEIM BCEX MAKETOB TPEXMEPHOM
rpaduKu TeM, OHa CBOOOJHO pacmpocTpaHsieMas U ¢ OOoraTbiIM HHCTPYMEHTapHUEM, HE
YCTYNAIOUIMM [0 CBOMM BO3MOXXHOCTSIM IUIaTHBIM peaakTopam. Blender Bo3moxHO
NPUMEHATh Kak Il CO3JaHUsl M PEAAKTUPOBAHUS TPEXMEPHbIX OOBEKTOB, TaK M IS
CO3JaHUsl aHUMALIUU, TPUIIOKEHUH.

[legarormueckass  1e51€cOO0pPa3HOCTh  JIOMOJIHUTENBHON  00111€00pa3oBaTEIbHOM
oOwepazBuBaroiieit nporpamMmmsl «3D monenuposanue B Blender» 3akitogyaeTcst B TOM, 4TO
B paMKax 00y4eHHsI [0 MporpamMme 00y4yaroInecsi 0CBauBalOT annapaTHOE U IPOrpaMMHOE
oOecrieueHue sl co3gaHusi 0ObEMHOM MOJENH, YTO, BO-TIEPBBIX, PACIIUPSIET 3HAHUS
oOyJaronuxcs B 00J1acTi ”HOOPMALMOHHBIX TEXHOJIOTUN U (POPMUPYET HABBIKU PabOTHI C
TPEXMEPHBIMU MOJIEISIMU, a BO-BTOPBIX, CIIOCOOCTBYET ONPENEICHUI0 UX Oyaymiei
npodeccun.

Hannas kypc oOecreuynBaeT TEOPETUYECKOE M MPAKTUYECKOE  OBJIAJICHUE
COBPEMEHHBIMU MH(OPMAITMOHHBIMUA TEXHOJIOTUSIMHU MPOEKTUPOBAHUS U KOHCTPYUPOBAHMUS,



BKJIIOYAeT B Ce€0S NMPAKTUYECKOE OCBOCHUE TEXHHUKHU CO3JaHUS TPEXMEPHOW MOJEINH,
CIIOCOOCTBYET CO3AaHUIO JOTOJHUTEIBHBIX YCJIOBHM NJisi MOCTPOSHUS WHAMBUAYAIbHBIX
00pa3oBaTeIbHBIX TPACKTOPHI 00 yJarOIINXCS.

Kypc crocoOcTByeT pacuimpeHuIo U MHTETpallii MEXKIPEIMETHBIX CBA3€H B IIpoliecce
oOy4eHwMsI, HapuMep, MO3BOJISIET TMOBBICUTH YPOBEHb YCBOCHHS Marepuajga Mo TaKuM
paszienaM MIKOJIBHOTO Kypca HH(POPMATHKH, KaK TEXHOJOTHUS CO3JaHHs U 00paboTKu
rpaduueckoil MHPOPMAIMK, MPOTPAMMHUPOBAHHE M MOJICTUPOBAHHE, a TaKkKe Oyaer
CrocoOCTBOBATh PAa3BUTHUIO MPOCTPAHCTBEHHOTO MBIIUICHUSI 00y4YarOIIUXCsl, YTO, B CBOIO
ouepe/ib, OyIeT CIY>KUTh OCHOBOM JJIsl TalIbHEUILIETO U3YYeHUsI TPEXMEPHBIX 0OBEKTOB B
Kypce reoMeTpuu, GU3UKH, YePUEHUS.

OTnnuuTenbHON 0cO0EHHOCTHIO Kypca «3D monenupoBanue B Blender» siBisieTcs ee
NPaKTUKO-OPUEHTUPOBAHHAS  HAMpaBJICHHOCTh, OCHOBaHHas  HAa  MPUBJICUYCHUU
00y4aromuXxcsl K BBHITIOTHEHUIO TBOPUECKUX 3aJaHUN U pa3pabOTKU MOJIeNel, TOTOBBIX K
neyatn Ha 3D mnpuHrepe. Kpome Toro, xypc kKommbroTepHOro 3D-moaenupoBaHus
OTJINYAETCS 3HAUUTEIILHON IMPOTON, MAaKCUMaJIbHBIM HCIOJb30BAHUEM MEKIIPEIMETHBIX
cBsi3eil MHPOPMATHKH, C OJHON CTOPOHBI, 1 MAaTEMAaTUKH, (PU3UKH, OUOJIOTUH, SKOHOMHUKH
U JpYrMX HayK, C JAPYrOod CTOPOHBI, NpPHUYEM, 3TU CBS3M Oa3UPYIOTCS HA XOPOUIO
anpoOMpPOBAHHOM METOAOJOTUH MATEMaTUYECKOIO0 U HWHKEHEPHOrO0 MOJIETUPOBAHMS,
Aenaromias  NpeaMeT  LEJOCTHhIM. YTOObI  MOJYyYHUTh  MOJIHOLUEHHOE  HAay4dHOE
MHUPOBO33pPEHUE, Pa3BUTh CBOM TBOPUECKUE CIOCOOHOCTH, CTaTh BOCTPEOOBAHHBIMU
cHeuaIicTamMu B OyayiieM, 00ydaromecs JOJKHBI OBJIaJIeTh OCHOBAMH KOMITBIOTEPHOIO
3D wMoaenupoBaHMs, YMETb NPUMEHATH [OJIYyYEHHbIE 3HAaHUS B Y4YeOHOM W
npoecCuOHaNbHOMN AESTENbHOCTH.

Kypc oOmeobpazoBarenbHoit mnporpammbel  «3D  mopenupoBanue B Blender»
paccuyuTaH Ha paboTy CO IIKOJbHUKaMU B Bo3pacte 12 — 15 ner.

JlaHHBI KypcC IMO3BOJISIET PACKPBITh TBOPYECKMM MNOTEHIMAN OOyYaromuxcs B
MPOLIECCE BBIMOJIHEHUSI MPAKTHUUYECKUX U IPOEKTHO-UCCIEA0BATENbCKUX pabOT, CO3MAET
yCIIOBHUS ISl JanbHele npodopuentannn o0ydaronmxcs. YucaeHHbIH cOCTaB TPYMIIbI
8 u4enmoBeK. JTO CBS3aHO C HEOOXOJMMOCTBIO O00ECHEUYHUTh KaXKIOro Yy4allerocs
000py1I0BaHHBIM PaOOYUM MECTOM.

JlomomHUTENpHBIM  00IIIe00pa3oBaTeNbHBIA  OOmIepa3BuBaOIMil  Kypc  «3D
MozenupoBanue B Blender» paccuntan Ha oguH o7 OOy4eHHUS C OONIUM KOJIUYECTBOM
y4eOHbIX yacoB — 68 yacoB (1 3aHsTHE 1O 2 Yaca B HEJIEIIO).

Marepuan wuznaraerca B BUJE JIEKIMA C HMCHOJIB30BAHUEM BHUICOYPOKOB,
MpEe3eHTalui, NHCTPYKIUH, IO HEKOTOPBIM TEMaM MOTYT HCIIOJb30BaThCS JJIEKTPOHHBIE



y‘I€6HI/IKI/I N HHTCPAKTUBHBLIC YPOKH OJI1 CaAMOCTOATCIIbHOIO M3Y4YCHHA HWIHW OJIA

ITIOBTOPEHMUS.

CopeprkaHre MPaKTUYECKUX 3aHATUN OPUEHTUPOBAHO 3aKPETUICHHE TEOPETUUECKOTrO

Martepuaia, GopMupoBaHue HaBLIKOB paboThl B 3D mpocTpaHCTBe.

ean kypca: hopmupoBanne 0a30BBIX 3HAHHUI B 00JIACTH TPEXMEPHOU
KOMITBIOTEPHOU rpad)Ky U OBJIaJeHUE HaBbIKaMu paboTHI B mporpamme Blender.
3amaumn, pemaemMoie kypcoM «3D moaenupoBanue B Blender»

1. Obpazoeamenvhvie:

dbopMupoBaTh YMEHHE U HaBbIKK paboThl B Blender;

U3YYUTh CpEIbl TPEXMEPHOW KOMIIBIOTEpHOH TpadUKH KaK CpeJcTBa
MOJICTMPOBAHUS U aHUMAIINH,

HAYy4MTh CO3J1aBaTh MPOEKTHI B cpezie Blender;

MOBBIIIATHE MOTUBAIIUIO K M3y4eHHIO 3D MoaeIMpoBaHus;

BOBJICKATh JICTCH W IOJPOCTKOB B HAYYHO-TEXHHUYECKOE TBOPYECCTBO, PAaHHSISA
npodopueHTaIu;

npuoOIIaTh 00YYAIOIIMXCSI K HOBBIM TE€XHOJIOTHSAM, CIIOCOOHBIM IMOMOYb UM B
peanuzaiuu COOCTBEHHOTO TBOPUECKOTO MOTEHIINAIA;

CIIOCOOCTBOBAaTh  Pa3BUTHIO OOpa3sHOr0 U aOCTPAKTHOTO  MBIIUICHUS,
TBOPYECKOT'O U MO3HABATEIHLHOTO MOTEHIIMAIA TTOJIPOCTKA;

CIocoOCTBOBATh PA3BUTHUIO TBOPUYECKHUX CIIOCOOHOCTEN M ICTETUUYECKOTO BKyca
MOJPOCTKOB,;

CrOCOOCTBOBATh  Pa3BUTHIO KOMMYHUKATUBHBIX YMEHHUW W  HaBBIKOB
oOyyarommxcs.

CIOCOOCTBOBATh  PA3BUTHIO  MPOCTPAHCTBEHHOTO  MBINUICHUS, YMEHHIO
aHaJTU3UPOBATh;

CO3/1aBaTh YCIOBUS JIJIsl TIOBBIIICHUSI CAMOOIIEHKH O0YYarolerocs, peajin3aliuu
€ro Kak JINYHOCTH;

pa3BUBaTh CIIOCOOHOCTHM K caMopeailu3aliuu, leneycrpemiaéHHoctn; [ mate
npeacTaBieHrne 00 OCHOBHBIX BO3MOXHOCTSIX CO3JaHMsi U 00pabOTKH
n300paxkeHus B cpene Blender;

HAY4YUTh  CO3/laBaTh  TPEXMEPHBIE  W300paKEHHUs, HCIOJB3ysS  HaOOop
WHCTPYMEHTOB U OIEpaliii, UMEIOIMUXCS B U3y4a€MOM MPHUIIOKEHNH;

CIOCOOCTBOBATh PA3BUTHUIO IMO3HABATEIHLHOTO HMHTEpPECa K MH(POPMAIMOHHBIM
TEXHOJIOTUsAM, (popMuUpoBaHUE NHPOPMAIITMOHHON KYJIBTYpPbl 00y4aIOIIUXCS;

2. Pazeusarowue:



pa3BUBaTh IO3HABATENbHBI HMHTEPEC M I[IO3HABATENIbHBIE CIOCOOHOCTH Ha
OCHOBE BKJIFOUEHHOCTH B [O3HABATEIIBHYIO JEATEIBHOCTh, CBSI3aHHYIO C
co3ganueM 3D - Mmozenei;

pa3BuBaTh IpodeccuoHaNbHbIE HABBIKK PA0OTHI (BeO-aM3aiiHeD);

pa3BUBaTh a0CTPAKTHOE U 0OPA3HOE MBIIIJICHUE;

pa3BHUBATh IPEICTABICHUS YYaIMXCS O BO3MOXKHOCTSAX CUCTEM TPEXMEPHOTO
MOJENNPOBAHUS U UX uHTep(deiica, npumenenus cpeacts MKT B moBcegHeBHOM
KU3HU, TPU BBIOJHEHUM WHIWBUAYAIbHBIX U KOJUIEKTUBHBIX IPOEKTOB, B
y4eOHOU JIeSITENbHOCTH, AalbHENIIIEM OCBOCHUH Mpodecchii, BOCTpeOOBaHHBIX
Ha PBIHKE TPY/a;

pPa3BUBATh TBOPUECKUE CIIOCOOHOCTH JIETEH B MPOLIECCE CO3JaHUs TPEXMEPHBIX
MOJIEJICH.

3.Bocnumamenvhuie:

chopmupoBaTh KyJIbTypy padboTsl B nmporpamme Blender;
BOCIIUTHIBATh CaMOCTOATENIbHYIO JIMYHOCTh, YMEIOLIYIO OPHEHTHUPOBATHCS B
HOBBIX COLIMAJIbHBIX YCIOBUSX;

CO3/1aBaTh YCJOBHS JJIs TIOBBIIMICHUS CAMOOIIEHKH 00Yy4YaroIerocs, peain3anuu
€ro KaK JINYHOCTH.

Y4eOHbIi U1aH IPOrpaMMbl

Ne HazBanue paznena, Temsl KonnuecTBo yacos Dopmel
n/n arrectanuu/
Bcero | Teopus | Ilpakrtuka
KOHTPOJIS
1 BupryanbHOCTh Kak MoOJeJHMpPOBaHHE 1 1 0
peabHOro0 MHUpA.
1.1 «BuUpTyanpHOCTE Kak MOJAEIUPOBAHUE 1 1 0 YCTHBIN OIIPOC
pEeaJIbHOTO MHpa »
2 HNurepdeiic Blender. 1 0,5 0,5




2.1 | Unrepdeiic nporpammel Blender 1 0,5 0,5 YCTHBIH OIIpOC
3 OcHOBBI MO/I€JINPOBAHUS. 2 1 1
3.1 | OcHOBHBIE NOHSTHS BU3YyaIU3aLUU 1 0,5 0,5 IIpaKTHYecKas
3.2 | IIpoctoe MmoaenupoBaHue 1 0,5 0,5 paborta
4 MarepuaJjbl U TEKCTYPbI 00bEKTOB 2 1 1
4.1 | JobaBneHne MaTepuaIoB U TEKCTYp 1 0,5 0,5 IIpaKTHYecKas
00BEKTOB pabota
4.2 | TekcrypupoBaHue 0OBEKTOB 1 0,5 0,5
5 OcgBenieHue 1 Kamepbl. 2 1 1
5.1 | Jlamnsl U Kamepsl 1 0,5 0,5 IIPAaKTHYECKAsI
5.2 | HacTtpoiiku okpyxeHus 1 0,5 0,5 paborta
6 Extrude - sxcTpyaupoBanue 2 1 1
6.1 | Uuctpyment Extrude 1 0,5 0,5 MpaKTUYeCcKast
6.2 | Co3manme 0ObEKTOB METOIOM 1 0,5 0,5 paborta
AKCTPYAUPOBAHUS
7 Subdividing - nogpa3aesnenue 2 1 1
7.1 | Ilogpazaenenue (subdivide) B Blender 1 0,5 0,5 MpaKTUYeCcKast
7.2 | Co3ganne 0OBEKTOB C MCIIOJIH30BAaHUEM 1 0,5 0,5 paborta
Subdivide
8 Moauduxarop Boolean 2 1 1
8.1 | Jlormueckue onepanuu Boolean 1 0,5 0,5 MpaKTUYECKast
8.2 | Co3manue OOBEKTOB C HCIIOJb30BAaHUEM 1 0,5 0,5 paborta
Mo upukaTopa Boolean
9 Moauduxarop Mirror 2 1 1
9.1 | Mirror - 3epkalibHO€ OTOOpaKEHUE 1 0,5 0,5 MpaKTUYeCcKast
9.2 | Co3manne OOBEKTOB C HCIIOJIH30BAHUEM 1 0,5 0,5 paborta
Mo upukaTopa Mirror
10 Kpusbie be3be 2 4
10.1 | Kpussie besbe 2 1 MpaKTU4YecKas
10.2 | Co3nanue TpyO U MPOBOAOB C IOMOIIIBIO 2 0,5 1,5 paborta
KPHUBBIX
10.3 | Co3nanue ¢uryp BpallleHHS Ha OCHOBE 2 0,5 1,5
KpuBoi besbe
11 Co3nanne Mojeen Pa3IHYHBIX 16 0 16
00BEKTOB € MOCJIeYIOIHMM
11.1 | Co3nanue Mozenel urpymek 4 0 4 MIpaKTUYEeCKast
11.2 | Co3nanue Mozenel pacTeHu 4 0 4 pabota
11.3 | Co3nganue Mozeneit mpeaMeToB ObITa 2 0 2
11.4 | Co3nanue Guryp BpamieHus 2 0 2
11.5 | Co3nanue apXUTEKTYpPHBIX MOJENIEN 4 0 4




12 ®u3uka B Blender. 8 2 6
12.1 | Cucrema MATKUX Tel 2 0,5 1,5 MPaKTUYECKASI
12.2 | Co3pganue TKaHu 2 0,5 1,5 paborta
12.3 | Co3manue )KUOKOCTH 2 0,5 1,5
12.4 | Cucrema yacTuir 2 0,5 1,5
13 OCHOBBI aHUMAITUM. 8 2 6
13.1 | Apmarypa 4 1 3 MpaKTUYECKast
13.2 | Anumanums 4 1 3 paborta
14 Jomosnenust k Blender. 2 1 1
14.1 | PaGoTa c orpaHMUUTENISAMU 1 0,5 0,5 MPaKTUYECKAst
14.2 | PaboTa ¢ Homamu 1 0,5 0,5 paborta
15 PaGoTa Hag MTOTrOBBIM 11 1 10
HHAUBUIYAJIbHBIM MPOEKTOM.
15.1 | UtoroBblil HHAUBUYaTbHBIA TPOEKT 10 1 9 3ammra
15.2 | 3amura nmpoekra 1 0 1 MIPOEKTa
16 HTorosoe 3anstTue 1 0,5 0,5 HTOTOBBIN TECT
HUTOI'O 68 17 51

Coaepxanue nporpamMmmbl

Pa3nen 1. BupryaabHOCTh Kak MoO/eJIMPOBAHHE PeaIbHOI0 MUPA.
Tema Ne 1.1«BupTyanbHOCTh KaKk MOAEIMPOBAHUE PEATTBHOTO MUPA»

Teopus: TexHuka 0€30MaCHOCTHU U MPaBHIIA MOBEJCHUS B KOMITBIOTEPHOM KJ1acce.
HNuctpykrax. Begenue B TpéxmepHyto rpaduky. OCHOBHBIE MOHATHUS 3-XMEPHOU
rpaguku. OOmacTH HCHONB30BaHUS 3-XMEpHOW Tpaduku U €€ Ha3HAuYCHHE.
JlemoHcTpanus Bo3MoxkHOCTeN 3-xMepHOo# rpaduxu. 3d mpunTep.

Hemonctpanus 3d moaeneit. Mcropust Blender.



Paznen 2. Unurepdeiic Blender.
Tema Ne 2.1. «MuTepdeiic mporpammsel Blender»

Teopus: Hactpoiika Blender. VYmpapnenue crienoit B Blender. DnemeHTHI
untepdeiica Blender. Tumnbl okon. HaBuranus B 3D-nipoctpanctse. ['opsune KiaBuiim.
Coszpanne okoH BUIOB. M3mMeHenue tumnoB okHa. [lepemenienne B 3D mpocTtpaHCTBe.
OTKpBITHE, COXpaHEeHHE, TPUKpeIyieHue (HaiaoB. YmaKkoBKa U UMIOPT (Haiiios.

IIpaxmuxka: 3nakoMcTBO ¢ uHTEpdericoM nporpammel. Pabora ¢ daiinamu.
Pazagen 3. OCHOBBI MOJICJIMPOBAHMS.
Tema Ne 3.1. «OCHOBHBIE IOHATHS BU3YaJIA3ALIHN

Teopus: IlpuMUTUBBI U UX CTPYKTypa. Beiienenue, nepemenieHue, BpalieHue u
MaciTabupoBaHue Men-o0bekToB. Pabota ¢ Mem-oObekTamu. BblpaBHUBaHUE U
rpynnupoBka o0bekToB. CoxpaHeHue ciieHbl. BHeapenue B cuieny o0bekToB. [IpocTas
BU3yaJIM3alMs M COXPAHEHHUE PACTPOBON KapTUHKHU.

Ilpakmuxa: co3ganue MOAEIN TUPaAMUJIKH.

Tema Ne 3.2. «IIpocToe MOETUPOBAHUEY

Teopusa: JloGaBiaeHue OOBEKTOB. PeXUMBI OOBEKTHBIM M PEIaKTUPOBAHUS.
KnonupoBanue 00bEKTOB.

Ilpaxmuka: co3manue OpoCThIX MoAesel Mmedenu (TabypeT, CTo, CTYJ, mKad u ap.)
Paznen 4. MaTrepuajibl U TEKCTYPbl 00bEKTOB.

Tema Ne 4.1. «JlobaBrneHne MaTepuaaoB U TEKCTYP 0OBEKTOBY

Teopua: OOmue cBeAeHUS O TEKCTYPUPOBAaHUU B 3-XMEpHOH Tpaduke.
JHloGaBnenue wmatepuana. CBoiicTBa Marepuana. V3meHeHue 1BeTa, HaACTpoiika
npo3pauHocTu. Juddysus. 3epkanbHoe oTpakenue. Hactpoiiku Halo.

IIpakmuka: Ha3HAYEHUE MATEPUATIOB U TEKCTYP OOBEKTY.

Tema Ne 4.2. «TexctypupoBaHue 00bEKTOBY

Teopus: Marepuaiel B ipakTuke. Mcnonp3oBanne JPG B kauecTBE TEKCTYpHI.

IIpakmuxka: npakTndeckas padora «KomHartay.

Paszpnea S. OcBemienne U KaMepsbl.

Tema Ne 5.1. «JIammibl 1 KamepbD»

Teopus: Tunbl WCTOUYHUKOB cBeTa. TeHeBoil Oydep. OOBEMHOE OCBEIICHUE.
[TapameTpsl HacTpoiiku ocBenieHns. ONIUU U HACTPOHKHU KaMepPBbl.

TepMUHBL: ICTOYHUK CBETA, Kamepa.

IIpaxmuxka: npakTdeckas padora «DoHapby.

Tema Ne 5.2. «HacTpoliku OKpyKEeHUSD)



Teopus: Vicnonw3zoBanue llBera, 3Be3n u Tymana. Cozmanue 3D dona o06aakoB.
Hcnonp3oBanue n3o0paxeHus B kKauecTse oHa.
llpaxmuka: npaktrudeckas padbora «Mask».
Paznea 6. Extrude - 3xcTpyaupoBanue
Tema Ne 6.1. «Mactpyment Extrude»
Teopus: BeIIABIMBaHKE rpaHel, peOep U BEPILUH,
IIpaxmuxka: npakTdeckas pabora «Baza»
Tema No 6.2. «Co3nanue 00bEKTOB METOJIOM SKCTPYIUPOBAHUS»
Teopus: tpancdopmarop Inset Faces (BcraBka, BblJIaBIMBaHNE BO BHYTPb).
IIpaxmuxa. npakTdeckas padora «lllaxmaTeny
Pazgen 7. Subdividing - moapa3saenenue
Tema Ne 7.1. «Ilogpa3zaenenue (subdivide) B Blender»
Teopus: Pa3nenenue rpanu uinu pedpa Ha yactu. Subdivide.
Ilpaxmuka: npaktrudeckas padora «M3mMeHeHne CTpykTypbl mesh- 0ObEKTOBY.
Tema Ne7.2. «Co3nanue 00bEKTOB ¢ UCHOJIL30BaHueM Subdividey
Teopusa: Onmuu Subdivide Multi (MHoXecTBeHHOE Moipa3aenenue), Subdivide
Multi Fractal, Subdivide Smooth (I'magkoe noapaznenenue). Ilpaxmuka: npakTuaeckas
pabota «CpeTHEBEKOBBIN JOM.
Paznea 8. Moaudukarop Boolean
Tema Ne 8.1. «Jlormueckue onepanru Booleany.
Teopus: O0beqMHEHNE, Pa3HOCTD, IEPECECUCHHE.
lpaxmuka: npumeHnerne moaudukaropa Boolean ay1s pa3auyHBIX MeIl- 00BEKTOB.
Tema Ne 8.2. «Co3nanne 00bEKTOB ¢ UCTIOIb30BaHUEM MoaupukaTopa Boolean» Teopus:
Onuuu bynesbix Moaudukatopos.
Ilpakmuxka: npakTdeckas padbora «/leranpby.
Paznen 9. Moauguxarop Mirror
Tema Ne 9.1. «Mirror - 3epkaibHOE OTOOpPAKEHUEY.
Teopusa: Monudukarop  Mirror. 3epkaiupoBaHue OOBEKTOB IIO
BBIOPAHHBIM OCSIM.
Ilpakmuxka: co3naHre CHMMETPUYHBIX 00BEKTOB ¢ TOMOILIBIO Mirror.
Tema Ne 9.2. «Co3nanmne 00BEKTOB ¢ UCIOIB30BaHNeM Moaudukaropa Mirror» Teopus:
Onuuu moaudukartopa Mirror.
IIpaxmuxka: npakTrdeckas padora «PoboT».
Paspnen 10. Kpusbie be3be
Tema Ne 10.1. «Kpussie bezbe»



Teopus: OCHOBBl pEIAaKTUPOBAHUS KpHUBOM (MEpeMelleHue, BpalleHue,
MacmtabupoBanue). [lapamerpsl otoOpaxenusi. MHctpymenTsl aegopmanuu. Tumbl
pyduek kpuBonl be3pe. BrimaBnuBanue xpuBou. Ilogpasaenenune. HHCTpyMeEHTBI
koHBepTanuu. Co3laHne KPUBBIX ISl OTPUCOBKH KOHTYpPa OOBEKTA.

Ilpaxmuxa: npaxtudeckas padota «llogenka u3 danepe» Tema Ne 10.2.
«Co3ganue TpyO U MPOBOJIOB C MOMOIIIBIO KPUBBIX». Teopus: co3nanue GopMbl U3
npouiisi, BEITSHYTOTO B0OJIb KPUBOM

IIpakmuxa: npakTuyeckas padora «BeHckuit cTymn»

Tema Ne 10.3. «Co3znmanme ¢uryp BpaiieHuss Ha OocHOBe KpuBod beswe» Teopus:
npuMeHeHne MOAUu(PUKaTOPOB K KpUBBLIM besbe.

Ilpakmuxa: npakTuyeckas padora «MaTpemkn»

Pazgen 11. Co3nanue mojgesieit pa3Jii4HbIX 00bEKTOB € MOCJIEeYOIAM pei/IepUHIOM
Tema Ne 11.1. «Co3znanue Mojiesiel UrpyieK»

Ilpakmuxa: mnpakTuueckue paboTel «/lepeBsiHHas wurpymkay, «lnuHsHAs
Urpymkay, «Msrkas Urpyuika.

Tema Ne 11.2. «Co3znanue Mojiesieli pacCTeHUIN»

Ilpakmuxa: npaxtuueckue padbotrsl «Kop3unka ¢ rpubamm», «KomHaTHOE
pacteHue», «Aroabn».

Tema Ne 11.3. «Co3nanue Mojenei npeMeToB ObITa

llpaxmuka: npaktrndeckue padoTel «HacTonpHas mammay, «HalHBIN CepBU3Y.
Tema No 11.4. «Coznanue ¢puryp BpaiieHus»

Ilpakmuxa: npaktuueckue padotsl «IIpyxunay», «Bunty, «lllecrepenkay.

Tema Ne 11.5. «Co3nanne apXUTEKTYPHBIX MOAEIEN»
llpaxmuka: npaktudeckue padoTsl «M30a», «loM ¢ KOTOHHAMM.
Pa3zgen 12. ®usuka B Blender
Tema Ne 12.1 «Cuctema MATKUX TEID».

Teopusa: CucteMa MATKUX Tel. ICoJib30BaHUE CUCTEMBI MSATKUX TEJ.
Hcnonb3oBanue cuil AJis1 MAHUITYJISIIUU MSITKUMU TEJIAMHU.

Ilpaxmuxka: npaktTndeckas padbora «Co3nanue daara.

Tema Ne 12.2. «Co3nanue TKaHW.

Teopus: Tlapametpsl Cloth u Fluid

Ilpakmuxa: npakTuyeckas padora «MuTanus TKaHW.
Tema Ne 12.3. «Co3zgaHue KUJKOCTH.



Teopus: Dddext xommoHoBKU. [IpocThie "acTuiel. MIHTepaKTUBHBIE YaCTHIIBI.
Oddexr BomHbl. MojaenupoBaHue C TOMOIIBIO pemieTok. Msrkue tena. D eKTs
o0BeMa.

Ilpakmuxa: mpakTuyeckas padora «BCcrieck sKUIKOCTH.

Tema Ne 12.4. «Cuctema yacTui.

Teopus: Hactpoiika 4acTUIl U BIUSTHUE MAaTEPUAIIOB HA YaCTHUIIBI.
B3anmopeiicTBre yacTuil ¢ 00beKTaMu U cujiaMu. [IpocThie YacTHIIBI.

NuTtepaktuBHBbIC YacTuilbl. Co3nanue Bosioc. Co3ganue noxas. IddekT BeTpa.

Ilpakmuxa: npakTiyeckas padora «Co3JaHe BOJIOC Ha MEII-O0BEKTE.

Pa3znea 13. OcHoBbl anuManuu Tema Ne 13.1.

«Apmarypay.
Teopus: ApmaTypHBIi 00BeKT. ApmMaTtypa Jjisi KOHEYHOCTEH U MEXaHU3MOB.
«Koctn» wm «Ckenet». Ucnonb3oBanue apMaTypsbl i AedhopManiy Mela.

[IpocTtpancTBeHHBIE Ae(opMalium.

Ilpakmuxa: co3ganue apMatypbl OObEKTa.
Tema Ne 13.2. «AHuManusa».

Teopusa: OO6mue cBeaeHus o 3-mepHod anuMaruu. Moayns [PO. Anumanms
METOJOM KJIIOUEBBIX KaJpoB. AOCOIIOTHBIE M OTHOCHUTENIbHBIC KIIOYM BEPILHUH.
Pemerounas anumanusi. OxkHo aerctBus. [IpuBszku.

AnumupoBanue Marepuainos, Jlamn u Hactpoek okpyxkeHus

Ilpakmuxa:  co3laHue aHUMAlMd OOBbEKTOB Ha OCHOBE TPACKTOPHUU JBUXKEHUS,
HEJIMHEHHOW aHUMAIMH, Ha OCHOBE JieopMali 00bEKTa.

Paznen 14. JlonmosiHeHust K Blender
Tema No 14.1. «Pabota ¢ orpaHUYUTETAMM».

Teopus: Orpannuntenu s kamep. Crnexenue 3a o0bekToM. [[Brkenue no Ilytu
u o Kpusoii

Ilpakmuxa: co3gaHue CIeKEHUS KaMepbl 32 O0BEKTOM.

Tema Neo 14.2. «Pabota ¢ Homamu»
Teopus: O6mas uadopmanus o Hogax. I'my6una peskoctu /lpakmuka: co3gaHue
s dexTa TUH3HI.

Pa3znen 15. PaGoTra Hajg UTOrOBBIM HHAMBHUAYAJIbHBIM IPOEKTOM

Tema Ne 15.1. «ATOroBsIif HHAMBUIYaTbHBINA TPOEKT

Teopus: Beibop Tembl. OnpeneneHue 1eiu u 3aaad padotel. CocTaBieHue miaHa
paboThl HaJ MOJEbI0. [lorCcK HEOOXOIMMBIX HHPOPMAITMOHHBIX HCTOYHUKOB.

Ilpakmuxa: paboTa HaJ TPOCKTOM.



Tema Neo 15.2. «3amura npoekTa

Hpaxmuka.‘ npeaCTaBJICHUC UTOI'OBOI'O HHANBUAYAJIbHOI'O ITPOCKTA.

Pasznea 16. UTorosoe 3ausaTue

Teopus: IlogBenenne ntToroB ooydeHus. OnpeaeneHue nepcneKTUBbl NPUMEHEHUS

HAaBBIKOB, ITIOJIYYCHHBIX B PC3YJIbTATC 06yqu1/151. HTOTrOBBIN TECT. HpaKmuKa: BBICTaBKa

nopTQoJIHO.

I[lnanupyembie pe3yJbTaThl 00y4eHUs
B pesynbrate n3ydeHHs TEXHOJIOTUU KOMIOBIOTEPHOTO TPEXMEPHOTO MOACIUPOBAHUS

00y4Jaromuiics J0JDKEeH 3HATh:

BO3MOYKHOCTH IPUMEHCHUS Blender 0  CO3JaHHI0 TPEXMEPHBIX
KOMITHIOTEPHBIX MOJICIICH;

OCHOBHBIC MPUHIIUIBI paboThl ¢ 3D o0beKTaMUu;

KJIacCU(PUKAIHIO, CITOCOOBI CO3/TaHUS U OTMTMCAHMS TPEXMEPHBIX MO/ICIICH;

pPOJIb U MECTO TPEXMEPHBIX MOJCJICH B IPOIECCe aBTOMATH3MPOBAHHOTO MPHEMBI
UCITOJTb30BaHUS TEKCTYP;

3HATh U MPUMEHATh TEXHUKY pelakTupoBaHus 3D 00bEKTOB;

o0111e cBeIeHU 00 OCBEIICHUH;

IpaBHJIa PACCTAHOBKU MCTOYHHKOB CBETA B CIICHE;

MIPOCKTUPOBAHMUS;

TPYAOBBIE U TEXHOJIOTMYECKHE TPUEMBI U CIIOCOOBI ACHCTBUS 10 MPEOOPA30BAHUIO U
HCTIOJIb30BAHUIO MaTepHaioB, SHEPTruH, HHHOPMAIIUK, HEOOXOIUMBIX JIJIST CO3JaHMs
MPOAYKTOB TPyJa B COOTBETCTBUM C HUX MpPEAINoJaraéMbiMu (DYHKIIMOHATBLHBIMU U
3CTETUYECKHMMHU CBOMCTBAMU;

KYJIbTYpPY TpYyHa,

OCHOBHBIE TEXHOJIOTMYECKHE MOHATHUS U XapaKTEPUCTUKH,

Ha3HAYEHUE U TEXHOJIOTUYECKUE CBOWCTBA MAaTEPUAJIOB;

BUJIbI, TPUEMBI U TIOCJIEAOBATEILHOCTD BBIMOJHEHUSI TEXHOJIOTUYECKUX OTEpaIi,
BIIMSHUE PA3TMYHBIX TEXHOJIOTUH 00pa0OTKM MAaTepHUAIIOB W MOJIYUYEHHUS MPOAYKIIUH

Ha OKPY>KaIOIIYI0 CPEy U 3[I0POBHE UETIOBEKA;

YMerTh:

UCII0JIb30BaTh U3YUYEHHBIEC aJTOPUTMBI NPU CO3JAHUU U BU3yaIH3alUU TPEXMEPHBIX
MOJICJICH;

co3zaBaTh MoJIeNu U cOopku cpeactBamu Blender;

MCIIOJI30BaTh MOJAU(PUKATOPHI MTPHU co3aaHuU 3D 00bEKTOB;



peo0pa3oBbIBaTh 0OBEKTHI B PA3HOTO poja MOBEPXHOCTH;

UCTIOJIb30BaTh OCHOBHBIC METOJIBI MOJICITUPOBAHWS;

CO3/1aBaTh U MPUMEHSTHh MaTEPHAIIbI;

CO3/1aBaTh aHUMAIIUIO METOJOM KITFOYEBBIX KajpoB; [ HCIoib30BaTh KOHTPOJUICPHI

aHUMAIIVH.

MPUMEHSTH TPOCTPAHCTBEHHBIE IePOpMaIii;

CO3/1aBaTh TUHAMUKY OOBECKTOB;

NPaBUJILHO MCIIOJIb30BaTh HCTOYHUKH CBETA B clieHe; [ BU3yain3upoBaTh TCHH;
co3/laBaTh  BHJICOI(P(EKTH.  COCTABJIATh  IOCJICIOBATCIIBHOCTh  BBITIOJHEHUS

TCXHOJIOTHYCCKUX onepauﬂﬁ JJI1 U3IOTOBJICHUA U3 ACJINA UKW BBITIOJIHCHUA pa60T;

BBIOMPATh CHIPhE, MaTepHallbl, HHCTPYMEHTBHI W OOOpYAOBAaHHE ISl BHIOJHCHUS
padorT;

KOHCTPYHPOBATh, MOACITUPOBATh, H3TOTABIIMBAThH WU3/ICIIHS;

IPOBOJINTh Pa3pabOTKy TBOPYECKOTO IIPOCKTA M3TOTOBJICHUS M3ACHUSA WIIH
MOJIYYEHHUSI TPOJIYKTa C HUCIOJIb30BAHUEM OCBOCHHBIX TEXHOJOTUM M JOCTYMHBIX
MaTepHUasoB;

IJIAaHUPOBATH PA0OTHI C YIETOM UMEIOIINXCSI PECYPCOB U YCIIOBUIA;

pacrpenensiTh padoTy NMpu KOJJIEKTUBHON JEATEIbHOCTH.

HNmeTh HABBIKM:

paboThI B cUcTEME 3-XMepHOTO MoaenupoBanus Blender;

yMeHHUs paboTaTh ¢ MOJYJISIMU IUHAMUKH;

yMeHHs  co3laBaTh  coOctBeHHyro 3D cueny npu  nomomu  Blender.
Hcnoab3oBaTh NpruodpeTeHHbIE 3HAHUA M YMEHHS B PAKTUYECKOU JIESITEIIHHOCTH
Y TIOBCETHEBHOM KU3HU JJIA:

MOCTPOCHUS U peAaKkTHUpoBaHus Mojeiei B Blender;

CO3/IaHUsI PA3TUYHBIX KOMIBIOTEPHBIX MO/JIENIEH OKPYKAIOIIUX MTPEIMETOB;
YBOKUTEIIHHOTO OTHOIICHUS K TPYAY M pe3ysibTaTaM TPY/a;

pPa3BUTHSA TBOPYECKHX CIHOCOOHOCTEM W JIOCTHXKEHHS BBICOKHX pE3yJbTaTOB
npeodpa3yroield TBOPUECKON NeATEILHOCTH YEIOBEKA,

MOJTyYeHUs] TEeXHUKO-TEXHOJOTHYECKUX CBEICHUN M3 Pa3HOOOpa3HBIX MCTOYHUKOB
uHdopmanuy;

OpraHU3alliyd WHANBUYATbHON U KOJJICKTUBHON TPYIOBOU JIESITEILHOCTH;

OIICHKH 3aTpaT, HEOOXOIUMBIX IS CO3JaHUs 00BEKTA;



MOCTPOEHUS TJIAaHOB MPO(eCcCHOHATBFHOTO 00pa30BaHUS U TPYIOYCTPONCTBA.
JInuHOCTHBIE pPe3yJibTaThI:

MIPOSIBJICHHE MO3HABATEIbHBIX HMHTEPECOB U TBOPUYECKON aKTUBHOCTH;

MOJIYYCHUE OTbITa HCIOJIB30BAHMUS COBPEMEHHBIX TEXHMUYECKUX CpPEICTB H
MH(OPMAIMOHHBIX TEXHOJOTUN B MpodeCcCUoHATBHON 001acTH;

TUIAaHUPOBAaHKUE 00Pa30BATEIBLHOM U MPOGECCUOHATBLHON Kaphephl;

NPOSIBIICHUE TEXHUKO-TEXHOJOTMYECKOTO MBIIUICHUS TIPW OpraHu3allid CBOEH

ACATCIBbHOCTH,

HpI/IO6peTeHI/Ie OITbITa HUCITOJIBb30BaHU A OCHOBHBIX MCTOJ0B OpraHu3anuu
CaMOCTOATCIBHOI'O O6y‘-IeHI/I$I H CAMOKOHTPOJIA,

dbopMupoBaHNE KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIICHUH M COTPYIHUYCCTBE
CO CBEpCTHMKAMHM M B3pOCIABIMM B TIpoliecce oO0pa3oBaTebHOM, y4eOHO-
WCCJICIOBATEILCKON U TBOPUYCCKOM JCATEILHOCTH, BBIPAXKCHHUE JKEJIAHUS YUUTHCS H
TPYJAHUTHCS B IPOMBIILICHHOM ITPOM3BOJICTBE JJI YIOBJICTBOPCHHUS TEKYIIMX U
NIEPCTICKTUBHBIX MIOTPEOHOCTEIH;

pa3BUTHE TPYAOTIOOUS U OTBETCTBEHHOCTH 332 KQ4€CTBO CBOCH JIEATEIHLHOCTH;
CaMOOIICHKa YMCTBEHHBIX W (PH3WYECKHX CIIOCOOHOCTEW ISl TPyAa B Pa3IMIHBIX
chepax ¢ mo3unuii OyayIieH conrann3anuy U CTpaTu@UKaIIH;

MPOSIBJICHUE TEXHUKO-TEXHOJOTHUYECKOT0 W JKOHOMHYECKOTO MBIIUICHUS TIPH
OpraHu3alliy CBOCH JeATEITLHOCTH.

IIpeameTHbIE pe3yJibTaThl:

dbopMupoOBaHUE TIPEACTABICHHUS 00 OCHOBHBIX U3YYaeMbIX MOHATHUSAX: MOJIEIb, ICKH3,
cOOopKa, 4epTéx;

MOBBIIIICHUE YPOBHS PA3BUTHSI MPOCTPAHCTBEHHOTO MBIIIJICHUSA M, KaK CIIEJICTBHE,

YPOBHS pa3BUTHUSI TBOPUECKUX CIIOCOOHOCTEN;

000011IeHre UMEIOINUXCS MPEJICTABICHU O T€OMETPUUYECKUX (PUTypax, BbIIEJICHUE
CBSI3U M OTHOIICHUI B TEOMETPUUYECKUX OOBEKTAX;

(opMUpOBaHKE HABBIKOB, HEOOXOUMBIX ISl CO3/IaHUS MOJIJIEH IIUPOKOTO MPOodUis
Y U3Yy4YE€HUs UX CBOWCTB;

JOKYMEHTHUPOBAHHE PE3YIbTATOB TPyAa U NPOEKTHON AESTEIBHOCTH;

MPOBEICHUE SKCIIEPUMEHTOB M HCCIIEIOBAHUN B BUPTYaIbHBIX J1A00OPATOPUSIX;

IMPOCKTUPOBAHHUC BUPTYAJIBbHBIX N PCAJIbHbIX 00BEKTOB U IpoLcCCOB, NCIIOJb30BAHHNC
CUCTCMbI aBTOMATU3HNPOBAHHOI'O ITPOCKTUPOBAHUA,



MOJICJIUPOBAHUE C UCTIOJIb30BAHUEM CPEICTB MPOrPAMMHUPOBAHMUS;

BbINOJIHEHKME B 3D Macimirabe U nmpaBHiIbHOE 0(DOPMIICHHE TEXHHYECKUX PHUCYHKOB U
ACKHU30B pa3pabaThiBaeMbIX O0BEKTOB;

IPaMOTHOE TOJIb30BaHUE rPadUUECKON JOKYMEHTAIIMEN U TEXHUKO TEXHOJIOTHUECKOM
uHpopmaIme, KOTopble MPUMEHSIOTCA TIPU pa3paboTKe, CO3AaHUH U dKCIUTyaTalluu
Pa3JIMUHBIX TEXHUYECKUX OOBEKTOB;

OCYHICCTBIICHUC TCXHOJIOTHUYCCKHUC ITPOLCCCOB CO3MaHHA MATCPUAJBHBIX O6’beKTOB,
HNMCIOIIMX NMHHOBAIIMOHHBIC 3JICMCHTHI.

MeTtanpeaMeTHbIe pe3yJbTaThI:

YMEHHUE CaMOCTOSATENIbHO IUIAHUPOBATh NYTH JIOCTHMIKEHMS II€Jieil, B TOM 4YHUCIe
ajbTEpHATUBHBIC, BHIOUpATh HanboJsee 3(PeKTUBHBIE CIIOCOOBI PEIICHUS 3a/1a4;

aJrOPUTMU3UPOBAHHOE  IUIAHMPOBAHWE  Mpollecca  IMO3HABATEIBLHO-TPYAOBOM
JIEATCIIbHOCTH;

OMpeIeJICHHE aIeKBATHBIX CIIOCOOOB PEIICHUs Y4eOHOW WM TPYAOBOM 3ajlaud Ha
OCHOBE 3aJaHHBIX AJTOPUTMOB, MMEIOIIUMCS OPraHU3ALMOHHBIM M MaTEpHUAIBHO-
TEXHUYECKUM YCIOBUAM
KOMOMHUPOBAHUE W3BECTHBIX aJITOPUTMOB TEXHUYECKOIO M TEXHOJIOIMYECKOTO
TBOPYECTBA B CUTYALIHUSIX, HE IIPEANOJIAral0IINX CTaHIapTHOI'O IPUMEHEHUS OJTHOTO U3
HUX;

IPOABICHUC HHHOBAITMOHHOI'O IIOAX0J4d K pCIICHHUIO y‘IG6HBIX U IIPAKTHYCCKHUX 3aaa4
B IIpoLeCCcc MOACINPOBAHUA U3ACIIUSA NN

TCXHOJIOTHYCCKOI'O IIpOoHecca,

CaMOCTOATCIIbHAA OpraHu3alysa WM BBIIOJIHCHUC PA3JIMYHBIX TBOPUCCKHX pa60T 1o
MOICIIMPOBAHUIO U CO3JJaHUIO TCXHUICCKHUX HSHGHHﬁ;

YMCHHUC IPHMCHATL MCTOAbI TPCXMCPHOIo MOACIMUPOBAHUA IIPpH IIPOBCACHUU
I/ICCJ'IeI[OBaHI/Iﬁ H PCHICHUM ITPUKIIAAHBIX 3a/1a1;

COTrJIaCOBaHUE U KOOPJMHAIIMS COBMECTHOM yueOHO-I03HABATEIBHOMN JIEITEILHOCTH C
IPYTUMH €€ YYaCTHUKAMHU;

YMCHHUC COOTHOCHUTHL CBOU I[CﬁCTBI’IH C INIAHUPYCMBIMU PC3yJibTaTaMH, OCYHICCTBIIATDH
KOHTPOJIb cBOCH ACATCIIBHOCTHU B ITPOLCCCC JOCTUIKCHUA

pe3yibTaTa;



* [pUBEJEHUE MPUMEPOB, MOIOOp aprymMeHToB, (OpMyIHpOBaHWE BBIBOJOB IIO
00OCHOBaHUIO TEXHHMKO-TEXHOJIOTHYECKOTO M  OpPraHU3allMOHHOTO  PELICHUS;
OTpaXeHUE B YCTHOW MJIM MUCbMEHHON (hopMe pe3ylIbTaTOB CBOCH

ACATCIBbHOCTH,

* BBIABIICHHE IOTPEOHOCTCH, MPOCKTUPOBAHHE M CO3JaHHE OOBEKTOB, HMMEIOIIUX
MOTPEOUTEITHLHYIO CTOMMOCTb;

* yYMEHHE TMPUMEHATh KOMIIBIOTEPHYIO TEXHUKY M HHGOPMAIIMOHHBIC TEXHOJIOTHM B
CBOEH JeATEIILHOCTH;,

* apryMEHTHUpPOBAaHHAS 3alllMTa B YCTHON WJIM MUCbMEHHON (hOpMeE pe3ysIbTaTOB CBOEH
NEATENbHOCTH;

* OLCHMBAaHWE CBOEH TIO3HABATEIBHO-TPYAOBOM JESATEIBHOCTA C TOYKH 3PEHHUS
HPaBCTBEHHBIX, TPABOBBIX HOPM, ICTETUUECKUX [IEHHOCTEW MO0 MPUHSATHIM B 00IIIECTBE
U KOJUIEKTUBE TPEOOBAHUSAM U MPUHIUIIAM;

* YMCHHEC OPHUCHTHPOBATHCS B MH(POpPMAIIUU MO TPYAOYCTPOHCTBY M IPOJOJIKSHHIO
0o0pa3oBaHus;

* MIOCTPOEHHE JBYX-TPEX BAPHUAHTOB JIMYHOTO MPOPECCHOHAIBHOTO IUIaHAa U TyTEH
NOJIy4eHHsI TIPO(ECCHOHAIBHOTO 00pa30oBaHUsS HA OCHOBE COOTHECEHHUS CBOMX
MHTEPECOB U BO3MOXKHOCTEH C COJEpKAHMEM W YCJIOBHSMHU TpyAa MO MacCOBBIM
npodeccusiM U X BOCTPEOOBAHHUIO HAa PHIHKE TPY/Ia

YciaoBus peaau3anun NporpaMMsbl
MarepuajibHO-TEXHUYECKOE o0ecnevyeHne MporpaMmmbl

Kabunet, 000py10BaHHBIN KOMIIBIOTEPHOU TEXHUKOM, COOTBETCTBYIOIIHNI TpeOOBaHUAM
TEXHUKHU 0€30MaCHOCTHU, MOKapHOH O€30MMacHOCTH, CAaHUTAPHBIM HOpMaM. Pabouee mecTo
YUUTENS, KOMIIBIOTEPHI YUALIUXCS, THTEPAKTUBHAS MMaHENb, IPUHTEP, AocTyll UHTepHeT
(>kenaTesieH).
Marepuaibl:
bymara ass TupakupoBaHus pa3gaTOYHOTO MaTepualia u neyaTy padoT yyaluxcs.
IIporpammHuble cpencTBa:

* Omnepanuonnas cucteMa — Windows (Linux);

* AHTHBUpYCHas Kypc;

* Cucrema TpexmepHoro MmojenupoBanus Blender.
MeTonnueckoe obecneyeHnme:
[Ipe3enTanuu o Temam, BUJEO C MPAKTHUYECKUMU ITpruMepamu paboTsl B Blender.



[lenaror, opranusyrolue 00pa3oBaTeIbHBIN MPOIECC O TaHHOUM MTpOoTrpaMMe, JOJDKEH
MMETh 3HAaHHS B 00JIACTH KOMIIBIOTEPHOW TpaduKH, TPEXMEPHOTO MOJCIUPOBAHUSI U
MMeEIoITMe HaBBIKK PaboThl B Blender wim mporeaime moAroToBKY Ha Kypcax MOBBIIMICHUS
KBATU(HUKALUK TI0 JaHHOW TeMaTtnke. TpeOoBaHMS K KBAIM(HUKAIIMA U CTaxXy paboThl HE
MPEIBIBISIOTCA.

@®opMbI aTTECTALNM
[IpoBepka qocTUraeMbIX yY€HUKaMU 00pa30BaTEIbHbBIX PE3YIbTATOB IPOU3BOIUTCS B
caeayromux Gopmax:
1. Tekymuii peaeKCUBHBIA CaMOaHaliu3, KOHTPOJb M CaMOOILIEHKAa OO0y4aroluUuMHCS
BBITIOJIHSIEMbIX 33JIaHUI;
2. B3aUMOOILICHKa 00y4YaroIIMMuUcs padOT APYT Apyra Wik padoT, BEINOJIHEHHBIX B IPYyIIax;

oY)

. MyOJIMYHAS 3aIIUTa BHIMOJHEHHBIX 00y4aroUMMHCS TBOPUYECKUX padoT;
4. UTOrOBBIN KOHTPOJIb.
[IpeaMeToM KOHTpPOJISI U OLIEHKU SIBJIIIOTCS BHEIIHHE 00pa3oBaTesIbHbIE MPOIYKThI
y4eHUKOB. KauecTBO yueHNYeCcKOi NPOAYKLIUH OLEHUBAETCS CIAEAYIOIIMMU CIOCO0AMU:
* 10 KOJMYECTBY TBOPUYECKUX IJIEMEHTOB B MOJIEIIH;
* IO CTENEHU €ro OPUTMHAIIBHOCTH;
* TI0 XYyJI0’KECTBEHHOMN 3CTETUKE MOJEIIH;
* 110 MPaKTUYECKOU IMOJIb3€ MOJIENIN U YI0OCTBY €r0 UCIOJIb30BaHUSI.
Texkymuii KOHTPOJIb YCBOCHUSI MaTepHaJia OCYIIECTBISETCS MYTEM YCTHOIO OIpOCa,
co0OeceloBaHUsA, aHAIN3a PE3YJIbTATOB JEATEIbHOCTH, CAMOKOHTPOJIS, UHANBUYaJIbHOTO
YCTHOTO OIPOCa U BUJI€ CAMOCTOSITENIBHBIX, TPAKTUYECKUX U TBOPUECKUX PadoT.
Hrorosoi (popMoii NpoBEepPKH PE3YyJIHTATOB OCBOCHHUS IIPOIPAMMBI SBJISIOTCS:
- 3aIUTa UTOTOBOI'O IIPOEKTA;
- TecTUpOoBaHue 1o nporpamme Blender;
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I'1occapuia

Active (AKTHBHBIN)

Blender pazgensieT cocrosinue 00bekTOB Ha selected (BrIOpaHHBIN) U active
(axTuBHBIN). OTHOBPEMEHHO MOXET OBITh BHIOPAHO HECKOJIBKO OOBEKTOB, HO
TOJIbKO OJIMH OOBEKT MOXKET ObITh aKkTHMBHbIM. Hampumep, 4ToObl OTOOpa3UTh
CBOM JJaHHBIE.

Pexxum penaktupoBaHuss pabOTaeT TOJBKO HA AaKTHBHOM OOBEKTE
(nepexirouaercs knapuieid TAB). OObI4HO, aKTUBHBIN 00BEKT — 3TO TOT OOBEKT,
KOTOPBIN ObLT BEIOPAH MOCIIETHUM.

Alpha (Anbga)

3HaueHue  anbda WIS KAPTUHKUM O3HAYaeT MOJYNPO3PAavyHOCTh WIIU
HEMPO3PaYHOCTh, UCIIOIB3YETCS 11 CMEITMBAHUS UJIU CTIIAXKUBAHUS.

Ambient light (Oxpy>xkarouuii cBer)

ODTO CBET, KOTOPBIM HCXOAUT CO BCEX CTOPOH, a HE M3 KAKOW-TO
onpeaeaeHHON Touku. OKPyKaroIUM CBET HE OTOpachIBaeT TEHU, HO 3aMOJIHSIET
3aTEHEHHBIE YYACTKU CIICHBI.

Bevel (Ckoc, dacka)

Cxoc (mmm (acka) yoOupaer oCTpble Kpas Yy OSKCTPYAUPOBAHHOIO
MeshoObekTa myTemM 00aBiCHUS JOIMOJHUTEIBHOIO MaTepuajga BOKPYT
cocequux rpaHed. CKOCbl, B YAaCTHOCTH, HCHOJB3YIOTCS [JIs <JICTAIOLIUX
JIOTOTHUIIOB» U aHUMAIIUH, TaK KaK OHU JOTIOJIHUTEIHbHO OTPAXaIOT CBET OT yIJIOB
00BbEKTa, TaK JK€ KaK M OT rpaHel criepeId U C3au.

Bump map (Peabednasi kapra)

Hcnonb3oBanue 4epHO-0€70M KapThl (TEKCTYphI), KOTOpas 3MYJIHPYET
BBINYKJIOCTU U KaHaBkU. B Blender penbednas kapra HazpiBaeTcs kapToit Nor.

Child (O0bexT-IloTOMOK)

OOBbeKThI MOTYT OBITH CBSI3aHbI APYT C APYTOM C MOMOIIBIO HEPAPXUUECKOM
rpynnel.  OObekT-poautens (Parent) B Takoll rpymnme mnepegaeT CBOIO
TpaHcpopMaiuio Ha OOBEKT-MTOTOMOK.

Edit Mode (Pexum peIakTHPOBaHUSA)

OTO peXuM [JIs BHYTPUOOBEKTHBIX Tpaduueckux u3MeHeHuil. Pexum
pEAaKTUPOBaHUS, MO3BOJSET U3MEHATh BHYTPEHHIOIO CTPYKTYpPY OOBEKTa (3TO
nepeMelieHre, MaclTadupoBaHue, BpalleHue, yJaleHHe U JIpyrue oneparuu
JUTsI BBIOpaHHBIX BEPIIUH U pedep aKTUBHOT'O OOBEKTA).



Extend select (Pacmmpennblii Bb1I60OP)

JHloGaBmsieT emie BhIOpaHHbIE 00BEKTHI, K yke BoiOpaHHbIM (SHIFT-ITKM).

Extrusion (QkcTpyaupoBaHue, BbIAaABJINBAHUE)

Co3nanue TpeXxMepHOro 0O0OBEKTa MMYTEM BBIIABIMBAHUS €70 U3 IBYMEPHOIO
KOHTYpa, IpuaaBas emy BoicoTy U 00beM. Face (I'panb)

TpeyronbHble M KBaApaTHBIE IOJUTOHBI, KOTOpbIE (OPMHUPYIOT OCHOBY
MeshoObekTa a1 penaepa.

Frame (Kaap) OtaenbHO B3siTasi KAPTUHKA U3 aHUMAIIUW WU BUIEO.

Lathe (TokapHbIil CTAaHOK, BpallleHHe)

Lathe-00bekTbl  (GOPMUPYIOTCSI C TIOMOILIBIO BpAILCHUS JABYMEPHOIO
npoduiisi BOKPYr HEHTpanbHOM ocu. Takum oOpa3om co3farorcs Ttakue 3D-
00BEKTHI, KaK CTaKaHbl, Ba3bl, Tapesku U T. . B Blender aToT npoiiecc Ha3zbiBaeTCs
«spinning» (BpalieHue).

Keyframe (KiroueBoii kaap)

OnuH U3 KaapoB, KOTOPBIM HeceT B ce0e Bce aTpuOyThl 0OOBEKTa. 3aTem,
OOBEKT MOKET U3MEHMUTCS TaK, KaK OMNpeNeNsieT CACAYIOMMI KI0UeBOU Kajp.
Blender aBTOMaTHuecKku cO3/1a€T CEPUI0 NEPEXOAHBIX KaIAPOB MEXKIAY IABYMS
KJIIOYEBBIMU KaJipaMu. DTOT IPOLECC HAa3bIBAeTCs «tweening».

Mapping (MannuHr)

OTO JBYCTOPOHHSISI CBSI3b MEXAY MaTepuajioM u Tekctypoil. CHauana
onpenensercs uHdopmanus s Tekctypbl. [lotom ompegensierca 3ddext
TEKCTYPBI Ha MaTepuae.

Object (O0BbeKT)

OcHoBHOI1 010K 3D-unpopmanyu. OH COAEPKUT MATPHULBI PACIIOJIOKEHUS,
BpalieHusi, pazmepa u Tpancopmauuud. OH TakKe MOXKET OBbITh HPUBS3aH K
apyromy oobekty mia aedopmainuu. OOBEKT MOKET OBITh «ITyCTHIM» (empty)
(oToOpaxaroTcs TOJIBKO OCH) WIM UMETh CChUIKY Ha 3D-undopmanuto: Mesh,
Curve, Lattice, Lamp u T. 1.

Object Mode (O0beKTHBIN pesKIUM)

PexxuM st MeKOOBEKTHBIX rpaduuecKux u3MeHeHu. B aTom pexnme Bbl
MOXXETE TepeMellaTb, MaclITadupoBaTh, BpallaTh U YHAISITh BBIOPAHHBIC
o0wvekThl. B mpotuBomnonoxuocts Object Mode, pexxum Edit Mode (pexum
pEeAaKTUPOBAHUS ) TO3BOJISIET I€NIaTh BHYTPUOOBEKTHBIE U3MEHEHHUSI (OTIepallUU C
BbIOpAHHBIMU BEPIIMHAMU JJISI AKTUBHBIX OOBEKTOB).



Orthographic view (Oprorpajduyeckasi npoexkius)
Optorpadudeckas  OPOSKIUS  TMO3BOJSET  OTOOpasuTh  OOBEKTHI
JIBYMEPHBIMU.

Bce Touku 00beKkTa neprneHIuKYISIPHBI K TIIOCKOCTH ITPOCMOTPA.
Perspective view (IlepcnnekTuBa)

HepCHeKTI/IBa — 9TO BHA, KOI'1a O6’B€KTBI, HaxXoAsAMHeCsa AajJblI€ OT TOYKH
IIpoOCMOTpPA, KAXKYTCI MCHBIIINMHU I10 pasMEpy.

Pivot (LlenTpanbHas TOYKA, 0Ch)

DTO TOYKa, KOTOpas OOBIYHO PACIOJIOKCHAa B I€OMETPHUYSCKOM IIEHTPE
obbekTa. Bce BpameHus W nepeMenieHHs OOBEeKTa IPOCUHMTHIBAIOTCS
OTHOCHTEJIBHO 3TOH (IIeHTpaabHOK) TOUKH. OJTHaKO 00BEKT MOYKET OBITh CMEIIICH
OTHOCHTEJIPHO €ro MEHTPAIbHOW TOYKH, YTO ITO3BOJIUT BpAIlaTh €r0 BOKPYT
TOYKH, HAaXOJISIICHCS 3a IpeieiaMu 00beKTa.

Plug-In (ILnarun)

D10 «Kkycouek» (Cu) Koma, KOTOPBI MOXKHO 3arpy3uTh B pPeEajbHOM
BpeMeHH. TakuM 00pa3oM, MOKHO 3HAYUTEIBHO PACIIUPUTH (YHKIIMOHAIbHBIC
Bo3MOkHOCTH Blender 6e3 nepexomnumnsuu. [Inarun Blender niist oroopaskenus
3D-KkoHTEHTa B IPYTUX KypcaxX TaKkKe SBIISIETCS KyCOYKOM KOJa.

Python (ITaiiToH)

DTO A3BIK MPOrpaMMUPOBAHMS (IJIs1 HAMHUCAHUS CIIEHAPUEB, CKPHUIITOB),
uHrerpupoBanubii B Blender. Python — 5310  wuHTEpmpeTHpyemsiii,
WHTEPAKTUBHBIA U 00BEKTHO-OPUEHTUPOBAHHBIN SI3bIK IPOrpaMMUPOBAHUSL.

Render (Busyanu3zauus, peHaep)

DTO co3JaHUE JTBYMEPHOTO H300pakeHUs 00BEKTOB Ha OCHOBE CBOWCTB HMX
(dbopM U MaTepHuanos.

Rigid Body (TBepaoe Teuno)

DTO CBOMCTBO i JuHaMu4ecknux o0bekToB B Blender, koTopoe 3actaBisieT
WUTPOBOM JIBMKOK YUUTHIBaTh OPMY 00BEKTa. ITO CBONCTBO, HAPUMED, MOKHO
WCIIOJIB30BaTh sl CO3JJaHUS KATAIIUXCS IIapPUKOB.

Selected (Bb10paHHbIii)

Blender pazaensier coctosinne o0bekToB Ha selected (BrIOpaHHBIN) U active
(axkTUBHBIN) 00BEKTHL. JIF0OOOE KOMMYECTBO OOBEKTOB MOXKET OBITH selected
(BpIOpaHO) OTHOBPEMEHHO. BBIOOP 0OBEKTOB OCYIIECTBIISAECTCS MTPABOM KHOMKOM
MBIIIIH.

Smoothing (CriaxxuBanue)

D10 mpoueaypa  peHjaepa, KOTopas — CHEUUaJbHBIM  aJIrOPUTMOM



(MHTEpIIOJISIIINE HOpMaJiel) MO3BOJISIET CKPBITh OT/ACNIbHBIC TPAHU 0OBEKTA.

Transform (Tpancdopmanus, npeodpa3zoBanue)
OTO W3MEHEHUE paCIIOJIOKEHHUs, pa3Mepa WU BpALLEHHE, B OCHOBHOM,
BEPIIMHBI WIH 00BEKTA.

Transparency (IIpo3pa4yHocTs)
OTO CBOWCTBO ITOBEPXHOCTH, KOTOPOE OIpPEAEISIET KOJUYECTBO CBETA,
KOTOPBIA NpONJIET CKBO3b OOBEKT 0€3 CYIIECTBEHHBIX U3MEHEHU.

Vertex (BepmuHa, MHOKeCTBEHHOE YHCJIO0 vertices — BepIINHbI)

210 ocHOBHOE Ha3zBaHue Wi 3D- unu 2D-touek. [lomumo koopaunar X, Y,
7, BeplIIMHA MOXET UMETh IIBET, BEKTOp HOpMalu (MEPNEHIUKYJAP) U METKY
BbIOOpa. BepinHbl Tak:ke MOTYT UCIOJb30BaThCS KaK KOHTPOJIbHBIC TOYKHU WU
YIPABJISIONINE PbIYaru JJisl KPUBBIX.

Wireframe (KapkacHblii)

DTO peKUM 0TOOpax)eHUst 00bEKTa, KOTJ1a 0TOOpakaroTCsl TOJIBKO €ro KapKac
U KOHTYD.

X, Y, Z-ocu

DTO TpU OCH TPEXMEPHOU cUCTeMbI KoopauHaTt. [Ipu Buae cnepenu: ocbh X
— 3TO BOOOpakaemasi TOpU30HTaIbHAs JTUHUSA, UYIIAs CJIE€Ba HAMpaBo; OChb Z —
BEpPTUKAJIbHAS TUHUA U OCh Y — JIMHUS, KOTOpask UAET U3 TNIYOHMHBI SKpaHa K BaM.

OO6b1yHO MH000€ IBUKEHHUE TTapalJISIbHO OJTHOW M3 ITHX OCEH, TOBOPUTCS KakK:
«IBMKEeHHUE (TTepEeMEICHHE) BJIOJb OCH TAaKOU-TO...».

X, Y u Z-kooparHAaThbI

Koopaunata X mis oObeKkTa, U3MEpSIETCS MPOBEACHUEM JIMHUU YEpe3 ero
LHEHTPAIBHYIO TOUKY, KOTOpasi NEPIECHANKYJsApHA K ocu X. PaccTtosiHue, rae 3Ta
JIMHUS TIEPECEKAeTCsl C OChbI0 X M TOYKOM HOJb ocu X, U OyaeT koopAauHaTo X
s o0bekTa. TakuM Ke CrmocoOOM U3MEPSIOTCS KoopauHatel Y U Z
Ipuiaoxenue Nel



I puioxenue Ne2

Hrorosbiii Tect «Tpexmeproe moaeaupoBanue B Blender».
VYkaxxkure npaBuiIbHbIe rpadudecKrue MPUMUTUBBI, KOTOPBIE UCTIOIB3YIOTCS B
Blender:

a. YeJIOBEYEK;

b. ky0;

C. TPEYrOJbHUK;

d. cdepa;

€. TUIOCKOCTb.

Kakune ocHOBHBIE Olepaliii MO>KHO BBITIOJIHSTH HAJl 00bEKTOM B MPOTpaMme
Blender:
a. TNEPEMEILICHUE;
CKpYYMBaHHUE;
MacIITaOupoOBaHUE;
CIIaBJINBAHMUE;

© a0 o

BpAallCHUE;
f. ceudenwue.
C noMoIIbpl0 Kakoll KJIAaBUIIKA MOKHO MEPEUTH B PEXKUM PEIAKTHPOBAHUSA
0o0beKTa:
a. Caps Lock;
b. Enter;
c. Tab;
d. Backspace.
Kakue pexnmMbl BbIAEIEHUS UCIIOIB3YIOTCS B IPOrpaMMe:
a. BEPILIUHBL
b. amaroHaiu;
C. pedpa;
d. rpanu;
€. TOBEPXHOCTH.
Kaxkast kmaBuiia KiiaBuaTypsl CIYKUT JJIs1 BBI30Ba ONEPAIMK BbITABIUBAHUS
a. E;
b. V;
c. B;
d. D.
Kaxk Ha3zwpiBaeTcst nzoopaxkenue, odneraroriee GopMy MOJICIIN:
a. marepwuan,



10.

11.

12.

13.

b. cTpykTypa;
C. TEKCTypa;
d. obomouxa.
TekcTypa, cityKaias JJisi UMUTALMK CJIOKHBIX TIOBEPXHOCTEH, HA3bIBAETCH. .
a. TEKCTypHasi UMUTAIIUS;
b. croxHas UMHUTAIHS,
c. penbedHas KapTa;
d. mpoueaypHas TeKCTypa.
OcHOBHas JlamIia, WCHOJIb3yeMasi M0 yMOJYaHUIO TPH CO3/IaHUU HOBOM
CIICHBI, 3TO ...
a. Sun;
b. Spot;
c. Area;
d. Point.
Kakas knaBuIiia BI3bIBAET PEKUM MPOCMOTPA Ye€pe3 KaMepy:
a. Num Pad 0;
b. Num Pad 1;
c. Num Pad 3;
d. Num Pad 7.
KiaBuma a1st mpocMoTpa pe3yibTara BU3yalu3alui -
a. FI;
b. F5;
c. F10;
d. F12.
[IpencraBnenne aHMMAIIMK B BUJI€ KPUBBIX - TPaUKOB QYHKIIUH, TJ€ MOKHO
MEHSTh XOJ] aHUMAIUU TTyTeM U3MEHEHUS (DOPMBI KPUBBIX:
a. Jauarpamma KIIK4ew;
b. peaakrtop rpados;
C. cucTema KOOpJWHAT;
d. xIro4eBbIE KaJpHI.
[IpencraBnenune kiIrO4Yed aHUMAIMK B BHJIE€ TOUYEK, KOTOPHIE MOTYT OBITh
JIETKO CKOMMPOBAHBI UJIU MTEPEMEIICHBI:
qrarpaMma KiIo4de;
penakTop rpados;

e o

CHUCTeMa KOOPJIMHAT;
d. kIro4eBbIC KAJPHI.

C moMoIIbI0 KaKOH KJIABHUIIIM CO3/IAFOTCS KIIFOUEBBIC KaJIpbl aHMMaIuu: a. E;
b. I;



14.

15.

16.

17.

18.

19.

20.

c. T;
d. B.
Kaxkas cuctema ucnosb3yeTcs 11l aHUMAluU IEPCOHAXKEN
a. apMarypa;
b. nBMXKEHUE;
C. BpAILICHUE;
d. cuctema MATrKux Tell.
Cucrema, KoTOpas UCHoyb3yercs sl Jo0aBiaeHus 3p(HEeKToB K MaTepraiam
¥ U300paXeHUsAM Ha 3Tane KOHEYHOr0 BbIBOAA U300paKeHU:
a. BEpILUHBL
b. kirouw;
C. HOJpI;
d. OOBEKTHI.
JIr000ii 00BEKT, SBISIONIMKMCS MECTOM JUII Hadajga CHUCTEMBI YacCTHII,
HA3bIBACTCA ...
a. CeTbh;
b. smurtrep;
c. 0Oa3a;
d. KoJuIeKTOp.
Kakoit nBmwxok wucnons3yercss B Blender mns cumynisinuu pas3inuHbIX
IIPOIIECCOB:
a. Force;
b. Curve;
c. Bullet;
d. Trace.
C nomo1ipbio Kakoro 3¢gp¢$heKTa MOKHO IMYJIUPOBATH NOTOK YACTHIL:
a. Cloth;
b. Fluid;
c. Smoke;
d. Soft body.
Kaxk Ha3biBaeTCs MHTETpUPOBAaHHBIN JBUKOK BU3yanu3aluu B Blender:
a. Physics;
b. Render;
c. Yafray;
d. Key.
Kaxoii s13b1k mporpamMmmMupoBaHusi ucnonb3yercs B Blender:
a. Python;
b. Pascal;



c. Basic;

d. Assembler.
IIpaBunbHbIe OTBETHI: 1-b, d, €; 2-a, c, e; 3-c; 4-a, ¢, d; 5-a; 6-¢c; 7-c; 8-d; 9-a; 10-
d. 11-b, 12-a, 13-b, 14-a,15-c, 16-b,17-c, 18-b,1 9-c, 20-a.
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