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1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI

1.1. Heap peasusanuu NporpaMmsl

LICJH)IO peain3aiy IporpaMMBbl SIBJIACTCA OBJIaJICHUC HABBIKaAMH HA4YaJIbHOT'O
YPOBHS HCIIONIB30BAaHUsI MPOTpaMMbl TpexXMepHOH rpapukoil. 3HakomcTBO ¢ 3D-
penaktopom Blender.

OcCHOBHbIE 32]a4H POrPaMMBI:

- obecnieynBaTh KOMOPTHOE CAMOYYBCTBHE PEOCHKA;

- pa3BHBATh TBOPYECKHE CIIOCOOHOCTH M JIOTHYECKOE MBILIICHHUE JCTEH;

- pa3BUBaTh 00pa3HOE MBIILICHUE U YMEHHE BBIPa3UTh CBOM 3aMbICe;

- pa3BuUBaTh YMCHHA TBOPUYCCKHU MMOAXOANUTH K PCHICHUIO 3a/1a4U,

- pa3BuBaTh YMCHHSl H3/araTb MbICAH B YETKOM JIOTMYECKOM
T0CJIeIOBAaTEIbHOCTH, OTCTAUBATH CBOIO TOUKY 3PCHHS;

- QHAJIM3MPOBATH CUTYALMIO U CaMOCTOSTENBHO HAXOJWTh OTBETHl Ha
BOIIPOCHI ITyTEM JIOTHYECKHUX PACCYKICHHIA:

- M3yYHTh BO3MOXKHOCTH 3D-penakropa Blender;

- TIOJTyYUTh HABBIKA CAMOCTOSITEIBHOTO OCBOCHHUSI HOBBIX BO3MOXKHOCTEH

MPOTrpaMMHBIX CpeAcTB KOMITBIOTEPHOM rpaduky;

1.2. llnanupyemble pe3yJibTaThl 00y4eHHUs
I1o oxoHuaHuUM N3YYCHUS pa3/iCIOB IpOorpaMMbl CIIyHIATCIIA JOJIKHBIL:

3HaThb:

—  mpaBuia 6e30MacHO paboTH;

—  BO3MOXKHOCTH TIPOTPAaMMHBIX CPEJCTB KOMITBIOTEPHOH Tpapukd |
MOJICTUPOBAHMS;

—  CaMOCTOSITENBHO pellaTh 33Jadd B MPOLECCE MOAEIMPOBAHUS
(HHaHI/IpOBaHI/Ie IpeACTOAIUX ﬂeﬁCTBHﬁ, CaMOKOHTPOJIb, MPUMCHATH IOJTYYCHHBIC

3HaHUA);



— co31aBaTh MOJEIM TP ITIOMOLIM  CIIE[UAIBHBIX JJIEMEHTOB IO
pa3paboTaHHOM cXeMe, 10 COOCTBEHHOMY 3aMBbICITY.

Ymers:

— paboTaTe C JTUTEPaTypoil, ¢ >KypHaJaMH, C KaTaJoraMH, B HHTEpHETE
(u3yuaTh U 00pabaTeIBaTh HHGOPMAIIHIO);

— CaMOCTOATENBFHO  pemaTh  TEXHWYeCKWe  3aJadyd B IIporecce
MOJIETUPOBAHUS (IUTAHUPOBAHHE TPEICTOSIINX ACHCTBHI, CAMOKOHTPOII, IPUMEHATh
MOJTy4YeHHbIE 3HAHWUS);

— yYMETb KPUTHYECKU MBICIIUTb.

Baaners:

— ONBITOM CO3/IaHUS TPEXMEPHBIX MOIETICH;
— HaBbIKaMu paboTsI ¢ nporpaMmoii Blender;

— HaBBIKaMHU ITOCTPOCHUA JIOTHICCKUX CXEM.

1.3 KaTteropus caymareJiei

K ocBoeHuto kypca IKOJIBHUKY C YETBEPTOTO MO MIECTON Kilacc.

1.4 TpynoemkocTh 00yueHHsI
Kypc npomomxuteabHOCThIO 48 4acoB, cpok oOydeHHs — 24 Helenu, pekuM

3aHATHI — 2 Yaca B HEJEIIO.

1.5 ®opma 0Gyuyenusn
OuHas, BO3MOXKHA peaju3alys IporpaMMbl YaCTUYHO IO MHAMBUIYaJIbHOMN

TPaeKTOPHH O0yUCHHUSI.



2. COAEP)KXAHUE ITPOI'PAMMBbI

2.1. YyeOHO-TEeMATHYECKHH IJIaH
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3HAaKOMCTBO C TpexMmepHoil | 4 2 2
rpadukoii. 3HakomMcTBO ¢ 3D-
1 | penakropom Blender
WHTepdetic rpaduIecKkoro
penakropa Blender.
2 | 3HaKOMCTBO C TpexMmepHoil | 4 2 2
rpagukoii. 3HaKOMCTBO ¢ 3D-
penakropom Blender
OcCHOBHBIE ~ oOmepanuu  TI0
pabote ¢ 00BbeKTaMH
3 Co3manue MoJeneun C 4 2 2
MTOMOIIBIO 3D-penaxTopa
Blender.
Co3zpganue Monmenun «Kamias
BOJIBD)
4 | Co3nanue Mozenen c| 2 2
TTOMOIIBIO 3D-penakTopa
Blender.
Co3zpnanue MOJEIIN
«MoJiekyJia BObI»
5 Co3snanue Mozeiei C 2 2
TIOMOIIBIO 3D-penakropa
Blender.  JxcrpyaupoBanue
0OBEKTOB.
Coznanue moaenu «CToa»




Coznanue Mojiesei c
IIOMOIIIBIO 3D-penaxTopa
Blender.  DkcTpyampoBaHue
00BEKTOB.

Coznanue MOJIeNH
«Camoger»

7 | 3HaKOMCTBO C TpEXMEpHOU
rpadukoii. 3HakomcTBO ¢ 3D-
penakTopom Blender
Wzydenne npreMoB paboOTHI €
MOIU(UKATOpaAMH,
TEKCTYPaMH U MaTepUaaMHu.
Coznanue Mojenei c

8 | momomibio 3D-penakropa
Blender. Jlornueckuit
mogudukatop. I[IpumeHeHue
omnepanun TepeceyueHue,
o0beUHEHHE, pasHOCTh K
pa3INYHBIM 00BEKTAM.

9 Co3manue Mozeien C
MTOMOIIBIO 3D-penakropa
Blender. MomudukaTop
«OTpaxeHue».

Cospmanne mogenn «I"anTean

10 | Co3nanue Mozeiei C
IIOMOIIBIO 3D-penaxTopa
Blender. H3menenune
MaTepHana.

Cosznmanue MOJIENTN
«3epkajbHOIi HOBEPHOCTHY

11 | Co3nanue Mozenen C
TIOMOIIBIO 3D-penakropa
Blender. H3menenune
TEKCTYPHL.

Coznanue crensl «Mopckoi
nei3ax»

12 | Co3ganue MoJIeneun C
TTOMOIIBIO 3D-penakTopa

Blender. W3menenue




MaTepHana U TeKCTYPHL.
Cosnanue cueHsl «Ba3b»

13 | 3HakoMcTBO ¢ TpexMepHou | 4 2 2
rpadukoii. 3HakomcTBO ¢ 3D-
penakTopom Blender
N3yuenue mpuemMoB cCO3MaHUA
anumanuu B Blender.

14 | Co3nanue aHMMalnn c| 2 2
WCIIOJIb30BAHUEM BpPEMEHHOU
IIIKAJIBI

15 | Co3nanue Mozeiei C 4 4
MTOMOIIBIO 3D-penakropa
Blender.
Co3pmanue ciensl «/IBuskeHue
TUIAHEThD)

16 | Co3nmanue Mozenen C 4 4
MTOMOIIIBIO 3D-penakropa
Blender.
Coznanue cueHbl «MasiTHUK
JacoBy»

HUTOIrO 48 | 48 | 10 38




2.2 Conep:xaHue pa3aejioB y4eOHOIr0 Kypca

2.2.1. Conep:xaHue pa3eaoB y4eOHOH JUCHUNTUHBI

Tema 1. 3HakoMcTBO ¢ TpexMepHoii rpaduxoii. 3HakomcTBO ¢ 3D-
penaktopoMm Blender. UnTepdeiic rpaduyeckoro penraxkropa Blender.
3HAaKOMCTBO C TIIyHKTaMH MEHIO Mporpammsl. M3yuuTb pacrnoyiokeHue

3JIEMEHTOB: KaMepa, JlamIia, ocu KoopauHar. [lonstue penaepuxra.

Tema 2. 3nakomMcTBO ¢ TpexmepHoil rpagukoii. 3nakomcTtBo ¢ 3D-
peaaxropoM Blender. OcHoBHbIE onepanuu Mo padore ¢ 00beKTaAMHU
Hapuramms ¢ moMmompio KIaBHATYphl W MBIIH. BrigeneHne 0OBEKTOB.

[IpeobpazoBanus 00BHEKTOB.

Tema 3. Co3nanue mojeseii ¢ nomomsio 3D-penakropa Blender. Co3nanue
moaean «Kamasg Boabn»

Cosnanue 3D-monenu «Karist BoasI».

Tema 4. Co3znanue mojeseii ¢ nomoubio 3D-penakropa Blender. Coznanue
Mojesin «MoJiekyia BoabD»

Coznanne 3D-monenu «Mosexyia BOAbD).

Tema 5. Co3nanue wmoneneii ¢ momompbio 3D-pexaxkropa Blender.
JkcTpyaupoBanue 00bekToB. Coznanue mogean «CamoJier»
[pumenenne wucTpyMenT Extrude. Cosmanme 3D-momenmn «Camoner» Ha

npumepe oorexra KVB.



Tema 6. Co3nanue wmonenaeii ¢ momombio 3D-pexaxkropa Blender.
JkcTpyaupoBanue 00bekToB. Coznanue moaeau «Ctom»
Honpaznenenue (subdivide) o6wekToB. [IpuMenenue unctpymeHT subdivide..

Coznanne 3D-monenu «Crom» Ha npumepe o0bekTa KYb.

Tema 7. 3nakomMcTBO ¢ TpexmepHoil rpagukoii. 3nakomcTBo ¢ 3D-
penakropom Blender. M3yuyenme mnpuemMoB padoThl ¢ MOAM(PUKATOPAMH,
TEKCTYPaMH M MAaTEPUAJIAMH.

Moaudukatopsr B Blender. [lobGaBneHue, ypajaeHue, NpHUMEHEHUE K

Pa3IMYHBIM OOBEKTAM.

Tema 8. Co3znanme Mogeneii ¢ mnomombi 3D-penaktopa Blender.
Jlornueckuii Moaudgukarop. IIpumenenue onepanui nepeceveHue,

o0beJUHEeHHe, PA3HOCTh K Pa3INYHbIM 00beKTaM.

Tema 9. Co3nanue mopeneii ¢ nomomsbio 3D-penakropa Blender.
Jloruveckuit MoaupuKaTop. IIpumenenue onepaunmi nepeceveHue,
00beHeHne, PaA3HOCTh K Pa3JINYHBIM 00bEKTAM.

[NonsaTHs IEepecedeHne, 00beANHEHHE, Pa3HOCTh. OCOOCHHOCTH U Pa3IHIHSL.

Tema 10. Co3nanue wmoaeneii ¢ mnomombio 3D-pexaktopa Blender.
Moaudukarop «OTtpaxkenue». Cozaanue moaean «['anteam»
[Ipumenenne wmomndukaropa «Otrpaxenue». Ilanenms Momuduraropa.

[TozunnonupoBanue neHTpaabHOM Touku. Co3nanue Moaenu «I aHTenny.

Tema 11. Co3nanue wmoaeneii ¢ mnomombio 3D-pexakTopa Blender.
HN3menenne matepuana. Coznanue Moaeu «3epKaJibHON MOBEPHOCTH
Nsmenenue 1mBeta. llledimepsr B Blender. Bxkiamku Onuk, oTpaxkeHue,

10



IpoO3pavYHOCTh, 3ATCMHCHHEC

Tema 12. Co3nanue mopeneii ¢ momombio 3D-pexaxkropa Blender.
HN3menenue Texkcrypbl. Co3nanue cuensl «Mopckoii neiizax»

JobaBneHne TekcTyp. 3arpys3ka TEKCTyp.

Tema 13. Co3nanue wmoaeneii ¢ mnomombio 3D-pexaktopa Blender.
HN3menenue maTepuaja u Tekctypsl. Cozganue moaeau «Ba3pn»

Coznanue moaenu «Basbhy ¢ UCIIONB30BaHUEM MaTEPUANIOB U TEKCTYP.

Tema 14. Co3nanue aHUMALMH € UCNOJIH30BAHMEM BPeMEHHO HIKAJIbI
Buner anumanuu B Blender. Pegaktops! kimtoueit. CiocoObl BOCIIPOU3BEICHUS

aHUMAaIMU.

Tema 15. Co3nanue wmoaeneii ¢ mnomombio 3D-pexaktopa Blender.
Co3nanue cueHbl «/IBrkeHNe TIAHETHD

Co3ganue CIeHb! «/[BIKeHUE TIIIaHSThI)

Tema 16. Co3nanue mojeneii ¢ momomblo 3D-peraxkropa Blender.
Co3nanue cuenbl « MasgTHUK 4YacoOB»

Co3nanue cueHsl «MasTHHK 4acoB»
2.2.2, JIabopaTOpHBIi NPAKTHKYM

Jlabopamopnasn paboma 1. Untepdeiic rpaduyeckoro peaaktopa Blender.

Jlabopamopnaa paboma 2. OCHOBHBIE omepaluu 10 paboTe ¢ 0OBbEeKTaMHU.
CoueTaHust TOPSTIUX KIIABHIIL.

Jlabopamopnasn paboma 3. Coznanue monenu «Kanjst Boab»

Jlabopamopnasn paooma 4. Coznanue mojenu «MoJiekyJia BoAbI»
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Jlabopamopnasn paooma 5. Coznanue mojenu «Cton»

Jlabopamopnasn paboma 6. Coznanue monenu «Camoser»

Jlabopamopnaa paboma 7. 13yueHue npueMoB paboThl ¢ MOAU(DUKATOPAMH,
TEKCTYpaMH U MaTepHalaMH.

Jlabopamopnaa paboma 8. llpumeHeHuwe onepanuii  mnepeceveHue,
00BeIMHEHNUE, PA3HOCTh K Pa3IMYHBIM OOBEKTAM.

Jlabopamopnas paboma 9. Coznanue monenu «'aHTesm»

Jabopamopnasn paboma 10. Coznanne monenu «3epKajJbHOIl MOBEPHOCTH

Jlabopamopnas paboma 11. Co3nanue cueHsl «Mopckoii nei3zanx

Jabopamopnasn paboma 12-13. Coznanne cuieHs! «Ba3bi»

Jlabopamopnaa paboma 14. VI3yueHue NpUEMOB CO3JaHHUS aHUMALMU B
Blender.

Jabopamopnasa paboma 15. Co3pganwe aHWUMaNWH C WCIIOIB30BAaHUEM
BPEMEHHO# IIKAJTBI

Jabopamopnasn paooma 16-17. Coznanue crieHs! «/BuikeHHe NIaHETHI»

Jlabopamopnasa paboma 18-19. Coznanue crieHpl «K MAaATHUK 4aCOBY

12



3. YCJIOBUSA PEAJIN3ALIAN ITPOTPAMMBI
(OPTAHM3AIIMOHHO-TIEJAT OT MYECKOIN)

3.1. MATEPUAJIBHO-TEXHUYECKMUE YCJIOBUA:

Yd4eOHbIE  aymUTOpUHM  JUI1  TPOBEICHUS  3aHATHA  BCEX  BUJOB
(TUCHUTUTMHAPHOM, MEKIUCIMIUIMHAPHON ¥ MOJYJIBHOW TOATOTOBKH); TPYIIIIOBBIX H
WHAVBHUIyabHBIX ~ KOHCYNBTAIlMHA, TEKYIIEro KOHTPOJIS W  MPOMEKYTOYHOMH
arrecranun. [ caMoCcToATeIbHON pabOThI U MOATOTOBKHU K 3aHATHUSIM UCIIONB3YHOTCS
MOMEIIICHNS, OCHAIICHHBIC KOMIIBIOTEPHOW TEXHHUKOH ¢ HOCTymoM K cetu «IHTepHeT»
1 DJIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIbHON cpeie MHCTUTYTA.

CrienualibHbIe ayAUTOPUN YKOMILICKTOBAHbI CIICIIHATM3UPOBAHHON MeOeIbI0
U TEXHUYECKHMHU CPEICTBAMH O0YUCHUs, CIYXKAIIMMU ISl IPEIOCTABICHUS yueOHOU
HHGOPMAITHH.

JlaGopaTopHble 3aHATHS MPOBOAATCSA B KOMIIBIOTEPHBIX Kiaccax, a Takke B
nabopaTopusix.

TpeboBaHus K MPOrpaMMHOMY 00ECIICUCHHIO YueOHOT0 mpolecca:

—  Windows 7 Professional Service Pack 1;

—  Microsoft Office Professional Plus 2010;

- 7-Zip;

—  Windows 10 Education;

—  Foxit Reader;

— Blender 2.79
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3.2. YYEBHO-METOIUYECKOE U HUH®OPMALIMOHHOE
OBECIIEYEHUE [POI'PAMMDBbI  (yueOHO-METOMUYECKHE  MaTepUAIIbI
(y4eOHUKH, y4eOHBIC MOCOOUS, IEPHOMUICCKUE H3aHUs, Pa3JaTOYHbI MaTepuan u
T.J.)

OcHoBHas JMTepaTypa:

1. Tpodumos, Il. A. Hcrtopus pa3BHTHS MEXATPOHHUKH U POOOTOTEXHUKH:
Y4eOHUK JUIi cpemHero mnpogeccuoHanbHoro obpasoanus / 1. A. Tpodhumon. —
MockBa : UzpnatensctBo  FOpaiir, 2026.— 274c.— (IlpodeccuonansHoe
obpazoBanue). — ISBN 978-5-534-21920-3. — Tekct : ONEKTPOHHBIA  //
Oo6pa3zoBarenbHas miatdopma FOpait [caiit]. — URL: https://urait.ru/bcode/600492.

2. berumes, U. P. PoboToTexHuKa u mpaBo: Onbianorpaduueckuii ykasaTens /
W. P. berumes. — Mocksa: Ilpocmnext, 2024. — 120 c. — ISBN 978-5-392-36460-
2.— Texkct: 3mekTpoHHbIN / JlaHb: 31meKkTpoHHO-OnOmoTeynas cuctema. — URL:
https://e.lanbook.com/book/280760

3. Tutenok, A. B. OcHOBBl poOoTOTeXHUKH: yueOHOoe mocobue / A. B.
Turenok. — Bomorma: Unadpa-Umkenepus, 2024. — 236 ¢. — ISBN 978-5-9729-
0872-1. — TekcT: 37eKTpOHHBIN // JIaHb: BIIEKTPOHHO-OMOIMOTEYHAsT CHCTeMa. —
URL: https://e.lanbook.com/book/281237

ba3sl panHbiX, WHTepHeT-pecypchl, UH(POPMALHOHHO-CIIPABOYHBIE U
MONCKOBBIE CHCTEMBI

1. DnektpoHHas  OubnuoreyHas cuctema «KOHCYJIbTaHT — CTyJIeHTa»
[DnextponubIi pecypc]. — M.: OOO «Ilonmutexpecypc». — Pexum gocryma:
http://www.studentlibrary.ru/.

2. DIeKTpOHHO-OMOMMOTEUHAs cHuCTeMa «YHHUBEpCHTeTcKas Oubimoreka On-
line» [DnexrponHbri pecypc]. — M.: UzmarensctBo «/Jupekr-Menna». — Pexum
nocryma: http://www.biblioclub.ru.

3. DnektpoHHas OuOmmMoTedHass cHUcTeMa ANTalCKOrO0 TOCYIapCTBEHHOTO
yHHUBepcuTeTa [OnekTpoHHBIH pecypc]. — bapmayn. — Pexum goctyma:
http://elibrary.asu.ru/.

4. O6pazoBatenbHas miathopma «tOpaidt» [DnekrpoHHsbiii pecypc]. — M.: OO0
«DIIEKTPOHHOE U31-BO IOpaiit». - Pexum JOCTyMa:
https://www.biblioonline.ru/about.

5.  DnekTpoHHO-OMONHMOTEYHass cHcTeMa «Znanium.com» [DJIeKTPOHHBINA
pecypc]. — M.: OOO «Hayuno-uznatensckuii nentp Uudpa-M». — Pexxum nocryma:
http://znanium.com/.

6. IlouckoBeie cuctemsl: Google, Yandex, Rambler. 7. Hayunas snexTponHas
oubmmoreka  eLIBRARY.RU  [OnexTpoHHBIH  pecypc]:  WH(POPMAIMOHHO-
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https://e.lanbook.com/book/281237
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http://elibrary.asu.ru/
https://www.biblioonline.ru/about
http://znanium.com/

AHAINTUYIECKUN MOpTal B 00JaCTH HAYKH, TEXHOIOTHHU, MEAUIIMHBI U 00Pa30BaHUS. —
M.:. OOO Hayynas onekrpoHHas OubOnmorexka. — Pexxum  jgoctyna:
https://elibrary.ru/projects/subscription/rus_titles open.asp.

8. DnexTpoHHO-OMOMMoTeYHass cuctema M3matenbcTBO «JIaHBY [DIEKTPOHHBIH
pecypc]. — CII6.: M3natensctBo Jlans. — Pexxum moctyna: https://e.lanbook.com/.
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4. OHEHKA KAYECTBA OCBOEHUA ITPOI'PAMMBI
(POPMA ATTECTAIIMH, OHEHOYHBIE U METOAUYECKHUE
MATEPHAJIbBI)

OrieHKa Ka4eCTBa OCBOCHUS MPOTPaMMBI IPOBOAUTCS B (POpMax BHYTPEHHETO
MOHUTOPUHTAa W BHEIIHCH HE3aBUCHMOW OIICHKH (OpraHU3alid MOTYT Ha
JOOPOBOJILHOW OCHOBE). [IpHBOIATCS KOHKpeTHBIE (OPMBI M TPOIEYphl TEKYIIETO,
MPOMEXYTOYHOTO (TIPH HAJIWYHMH) U UTOTOBOTO KOHTPOJsS. C IENbIO OICHUBAHUS
coJiepKaHUsl M Ka4ecTBa Y4eOHOro Mpolecca, a TakKe OTACIBHBIX NpernojaBaTesei
CO CTOPOHBI ciymiarenell u paboTojaresiell MPOBOAUTCS aHKETHPOBAHHE, MMOTYy4CHUE
OT3bIBOB.
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®OH/I OHEHOYHBIX CPEJICTB
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IIpakTuueckoe 3aganue ««Monexkyna 600b1»»

1). Co3math HOBBI (haiii, yIaInuTh U3 CLIEHBI KYO.

2). [JoGaBuThb Ha ClEHy UWIMHAD, BBHINOJIHUB JAeUCTBUS. [obasums —
Tosepxrnocms —L]ununop.

3). YMeHbmuTh IMHAP 1o BceM ocsaM 1o 0.3 emunuu. s storo HaxaTh S,
3areM, yaepkusas Ctrl, ABUTaTh MBIIIBIO TIOKA 3HAYCHUS B JIEBOM HIDKHEM yriry 3D-
OKHaHe cTaHyT paBHbl (0.3 wWIM YCTaHOBUTH TOYHBIA pa3Mep B OKHE CleBa.
3apuKCHUpOBATh N3MEHEHHS, IIECIKHYB JICBOW KITABHIICH MBIIIIH.

4). YCTaHOBHUTH MTPOCMOTP B PEIKUME BH/I CIIEPEIH.

5). YBenuuuth mumHApP 10 ocu Z. [{ist aToro Haxkate S, 3aTeM Z, U, yAepKUBast
Ctrl, nBUTaTh MBIIBIO TIOKA 3HAYECHHUS B JIEBOM HIKHEM yriry3D-okHaHe CTaHeT paBHO
7.5. 3aduKcpoBaTh N3MEHEHHS, IIEIKHYB JICBOW KIIABHUIIEH MBIIIH.

6). IloBepuyTh nunuHAp HA 90 rpamycoB mo ocu Y. s aToro Haxats R, 3atem
Y, u, ynepxwusas Ctrl, 1BUrath MBIIIBIO MTOKA 3HAYECHUS B JIEBOM HUXHEM yriy 3D-
okHaHe ctaHeT paBHO 90. 3aduKcHpOBaTh W3MEHEHHS, MICIKHYB JICBOH KIIaBHUINECH
MBIIIH.

7). IlpoxyOnupoBath muHHAP. Komuio mepeMecTuTh 1Mo ocH X Tak, YTOOBI JBa
OWIMHIpPa  Kacamuch  JApyr JApyra. Jlns  3TOro  clieayeT  BBIIOJHUTH
neiictBus: Obwvexm —/[ybnuposams. B0O3MOXHO TakKe WCIIONB30BAHNE KIIABHUIIL:
nyOiaupoBaHue BBIMIONHSETCA coueTanueM kiasuin Shift + D, nanee knaBuma X st
BBINIOJIHEHHUS C/IBUTa, 3aTE€M BBINOJIHUTH NEPEMELIEHHUE C IIOMOILIbIO MBIIIH. Pe3ynbraT

nokasaH Ha Puc. 1.

Puc. 1 — JIBa cOBMEIIEHHBIX UINHAPA
18



8). T.x. B monekyse Boabl yrou csazu H-O-Hpasen 104.5 rpagycoB, To nepBblit
IWIMHIDP HY)XHO Pa3BepHYTh 1Mo ocu Y Ha 75.5 rpamycoB (180104.5). [ns storo
ucnonp3yeM KiaBumu R, magee Y W MBIIBIO  BBINOJHUTH  MTOBOPOT.
[TogxoppekTHpoBaTh Yron HAKIOHa TakKKe MOXKHO B OKHe ciieBa. [lamee mBuras

CTPCJIKM COBMCECTUTDH KOHIIBI HUJIMHAPOB, KaK [TIOKa3aHO Ha Puc. 2

Puc. 2 — PesynpTaT moBopoTa 1 caBura
9). PazmecTtuth 3D-KypcopB TOUKE COENMHEHHSI IBYX I[IUIMHIIPOB.
10). Jo6aButh chepy (oHa OYJET CITY)KHTh MOJICITBIO aTOMa KHUCIIOPOJIa).
11). JlBa paza mpomybnupoBaTh cdepy, a QyOnuKaThl MepeHECTH Ha KOHIIBI
IWIHHIPOB. YMEHBIINUTL pa3Mepbl ayonmukaTtoB no 0.8 (kimaBuima S W JABMKECHHE

MBIIBI0). Pe3ynpTat mokaszan Puc. 3.

Puc. 3— Pesynprar noOaBienus n1y0auKaToB B U300pakeHHE
12). O6beauHUTHh BCE DIEMEHTHI MojJenu. s 3TOoro ciemyeT BEBIICIUTH BCE
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00BEKTHI U BEIIOJIHUTE feicTBUS Obvexm —Obvbedunume.

13). [lepexmounThbCs Ha BUJT U3 KAMEPHI.

14). C moMouIbl0 HHCTPYMEHTOB IEepEeMEILeHHUs U IIOBOPOTa OTKOPPEKTHPOBAThH
pasMeleHne MOJIENU Ha CLIEHE.

15). Coxpanuts Qaiin. BbIIONHUTE peHIEpPHHT. Pe3ynmbraT MOIETHpOBaHUS

nokasaH Ha Puc. 4.

Puc. 4 - PeH,ZIepI/IHI‘ CIICHBI MOZCIA MOJICKYJIbI BOJbI
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IMpakTnueckoe 3ananue «KMasgTHUK YaCOB)

1). Cospaiite 3arotoBky MasTHuKa (Puc. 5) m3 aByx 0oOBEeKkTOB: cdepsl M
WJIHHIPA.

Puc. 5 — 3aroroska MasiTHHKa 4acoB

2). Beimenure 006a 00beKTa U 0O0OBETUHUTE UX B OJWH 00BEKT. I{eHTp o0bekTa
MOCJIE ITOTO OYAET PacIoN0KeH ITOCEePEIIHE.

3). HeoOxoauMo mepeHecTy IeHTpa 00beKTa B BEPXHIOK €ro YacTb. s 3Toro
BBITIOJIHUTE clieaytonue aerctBus: O0next/ [IpeodpazoBanue/

OmnopHyto Touky k 3D-Kypcopy. DTa KOMaH/Ia CO3/1aCT HOBBIN IIEHTP 00bEKTa B
MeECTe, yKa3aHHOM KypCOPOM.

4). Beibepure uHcTpyMeHT [lepemenienue u i mojst Y 3aaaiTe 3HAUCHHE
-10. MasTHHK MOCIie 3TOro JOKEH OTKIOHUTHCA BIIEBO.

5). YcraHoBuTe Ha maHenau BpemeHHas IIkajga TNEpBbI Kaap B KadyecTBe
aKTHUBHOTO.

6). Haxxmute knasumry «I» B okne 3D-Buam BeiOepute myHKT Ilepemerenue.
Ha manenu BpeMeHHOH MIKaIbl 0TOOPA3UTCS HOBBIH KITIOU.
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7). YcranoBute B OkHe BpeMeHHas 11kana 3HaueHHe paBHOE 25 17151 aKTUBHOTO
KaJpa.

8). Msmenute B nouse Ilepemerienne Y maHenu cBOMCTB 3HaueHne Ha — 10.
MasITHUK KagHETCs B IIPaBYIO CTOPOHY.

9). Ycranosure kirod [lepemerienue it 3TOro Kajapa.

10). ®uHanpHBIA KItOY OyneT pacronaratbes st kaapa 50. M3menwure
AKTUBHBIN KaJp.

11). Beaure 3Hauenue 10 g xoopauHatel Y rpynnsl [lepememieHue.
MasTHHUK niepeMecTUTcs 00paTHO BIIEBO.

12). YcTaHoBUTE KITIOY U A7 3TOM MO3HULINU.

13). IompoOyiiTe mpourpaTh aHUMAITUIO. ECITH MasTHUK COBEPUIUT OAMHOYHOE
Ka4daHWe U3 CTOPOHBI B CTOPOHY, TO 3aTOTOBKA ClIeJIaHa MPaBUIIBHO.

14). UtoObI aHUMAIVS BBITIONHSJIACH [IUKITUNYESCKA HEOOXOIUMO B

Penaxtope I'padoB BbiOpath kpuByro Y Euler Rotation u BEIIOTHUTH NeHCTBHS
Kanan/ Pexxum skctpanonsuuy/ 3aluKinTb. DTO ASHCTBHE CO3JACT KoUK o0pasia u
Pa3MHOXUT €ro J0 OECKOHEYHOCTH. Ternepb MasTHUK OyJeT CHOKOHHO KadaThCs U3
CTOPOHBI B CTOPOHY HEOTPAHUYEHHOE BPEMSI.
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5. KAAPOBBIE YCJIOBUA (COCTABUTEJIN
ITPOI'PAMMBI)

IIporpamma peanusyercs npenoaBaTebCKUM cocTaBoM MHcTUTyTA, a Takke
BEIYLIUMH CIIEIHATUCTaMHU MPEANPUATHIA U OpraHU3aIHi.
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