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1. OBIIASA XAPAKTEPUCTUKA ITPOI'PAMMBbI

1.1. Hean peasu3anuu NporpaMMsbl

Lenbio peanu3aliy NporpaMMBbl SIBIISICTCS OBJIAJICHHE HABBIKAMH HAYaIbHOTO
YPOBHS HCIIOJIb30BaHUS MPOTPaMMBbI TpeXMepHoW rpadukoi. 3HakomcTBO ¢ 3D-
penakropom Blender.

OcHoBHbBIE 32/1a4H MPOTrPaMMBbI:

- obecrieunBaTh KOM(GOPTHOE CAMOYYBCTBHE peOCHKA;

- pa3BMUBaTh TBOPUECKHE CIIOCOOHOCTH W JIOTHYECKOE MBITINICHUE JIETeH;

- pa3BUBaTh 00pa3HOE MBIIUICHIE U YMEHUE BBIPA3UTh CBOM 3aMBICET;

- pa3BUBaTh YMEHUS TBOPUYECKH MOJXOANTD K PEIICHHUIO 3a/1a4H;

- pa3BUBAaTh yYMEHHA H3JaraTb MBICIM B YETKOW JIOTUYECKOH
MOCJIEI0BATEILHOCTH, OTCTANBATh CBOIO TOUYKY 3PCHUSI;

- aHaNM3MPOBATh CHUTYallMI0 M CaMOCTOSTEIbHO HAXOJUTHh OTBETHI Ha
BOIPOCHI MYTEM JIOTHYECKUX PACCyKIACHUIM:

- U3y4UTh BO3MOkHOCTH 3D-penakropa Blender;

- MOJYYHUTh HABBIKM CAMOCTOSITEIBHOTO OCBOCHHSI HOBBIX BO3MOXKHOCTEH

MPOTPAMMHBIX CPEJICTB KOMITLIOTEPHOMU rpaduKu;

1.2. Ilnannpyemblie pe3yJbTaThl 00yUYeHUs
[To oxoHYaHHUM M3YUEHHSI PA3IEIIOB MPOTPaMMBI CIYIIATEIH JOKHEL:

3HaThb:

—  mpaBwia 6e30macHON paboTHI;

—  BO3MOXKHOCTH TPOTPAMMHBIX CpPEACTB KOMITBIOTEPHOH TpaduKu u
MOJICTUPOBAHIIS;

—  CaMOCTOSITENFHO pellaTh 3aJa4d B MPOLECCe MOJCIUPOBAHHUS
(TTaHUpPOBAHUE MPEICTOSIINX ICHCTBUI, CAMOKOHTPOJIb, MPUMEHSATH IONyICHHBIE

3HAHWUSA);



— co3gaBaTh MOJAEAM MpU TOMOIIM CHELUAIBHBIX 3JIEMEHTOB MO
pa3paboTaHHOI1 cxeme, 0 COOCTBEHHOMY 3aMBbICITY.

Ymers:

— paboTate C JTUTEPaTypoil, ¢ >KypHaJamMH, C KaTaloraMH, B HHTEpHETE
(u3y4atpb u 00padarbIBaTh HHGOPMAIIHIO);

— CaMOCTOSITeNFHO  pemaTh  TEXHWYeCKWe  3aJadyd B IIpolecce
MOJICTUPOBAHUS (IUIAHUPOBAHUE IPEACTOAINUX ACHCTBUIN, CAMOKOHTPOJIb, IPUMEHSTh
TOJTyYCHHBIC 3HAHUSA);

— YMETb KPUTUYECKU MBICITHTb.

Baanern:

— ONBITOM CO3aHUS TPEXMEPHBIX MOJEIICH;
— HaBbIKaMH paboThI ¢ mporpammoii Blender;

— HaBBIKaMHU IIOCTPOCHUA JIOTHICCKUX CXEM.

1.3 Kareropus ciaymareneit

K ocBoeHHI0 Kypca HIKOJBHUKHU € YETBEPTOrO 110 MIECTOH Ki1acce.

1.4 TpynoeMkocTh 00y4eHUs1
Kypc nponmomxutenbHOCThIO 48 yacoB, cpok oOyueHHs] — 24 HeAenH, PexuM

3aHATHI — 2 yaca B HEJEIIO.

1.5 ®dopma oOyuyeHus
OuHas, BO3MOXHA peaju3alus MporpaMMbl YaCTUYHO MO WHAMBUIYaIbHON

TPacKTOPUH O0yUCHHSL.



2. COAEP) KAHUE ITPOI'PAMMBI

2.1. YueOoHO-TeMaTHYECKUI IJIAH

AyIUTOpHBIE 3aHATUS,
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3HaKOMCTBO C TpexMmepHoii | 4 2 2
rpadukoii. 3HakomcTBO ¢ 3D-
1 | pemaktopom Blender
WuTtepdeiic rpagpuuecKoro
pemakTopa Blender.
2 | 3HaKOMCTBO C TpexmepHoii | 4 2 2
rpadukoii. 3HakomcTBO ¢ 3D-
penakropom Blender
OCHOBHBIE ~ OMlEpalu 110
paboTe ¢ 00beKTaMH
3 Co3manue MoJIeneun C 4 2 2
MTOMOIIBIO 3D-penakropa
Blender.
Co3zpganue Monmenu «Kamias
BOJBI»
4 Co3sganue Mozeien C 2 2
MTOMOIIBIO 3D-penakropa
Blender.
Coznanue MOJIENH
«MouiekyJia BOIbI»
5 Co3snanue Mozenei c 2 2
IIOMOIIIBIO 3D-penaxTopa
Blender.  DxcrpymupoBanue
0OBEKTOB.
Coznanue mogenu «Cton»




Coznanue Mojiesei c
[IOMOILBIO 3D-penakropa
Blender.  DxkcrpymupoBanue
00BEKTOB.

Co3nanue MOJIEIN
«CamoJuieT»

7 | 3HaKOMCTBO C TpeXMepHOMH
rpadukoii. 3HakomcTBO ¢ 3D-
penakropom Blender
Wzyuenune npueMoB paboOTHI €
MO (PHUKATOPAMH,
TEKCTypaM¥ U MaTepHallaMH.
Co3snanue Mozeei c

8 | momorso 3D-penakropa
Blender. Jlormyeckuit
moaudukatop. I[IpumeHeHue
oTepaIuii MepeceUucHue,
oObeIMHEHHE, PAa3HOCTh K
pa3INYHBIM O0BEKTAM.

9 Co3manue Mozeiein C
MTOMOIIBIO 3D-penakropa
Blender. MoaudukaTop
«OTpaxxeHue».

Co3zganue monenu «I'aHTeu»

10 | Co3nanue Mozeiei C
[IOMOILLBIO 3D-penakropa
Blender. H3Menenune
MaTepuana.

Co3nanue MOJIENN
«3epKaJIbHOIi NOBEPHOCTHY

11 | Co3nanue Mozeiei C
[IOMOILLBIO 3D-penakropa
Blender. Hsmenenune
TEKCTYPBHI.

Coznanue crensl «Mopckoi
nen3ax»

12 | Cospmanue Mozenei c
MTOMOIIIBIO 3D-penakropa

Blender. Usmenenue




MaTepHaia ¥ TeKCTYPHL.
Cosnanue cieHsl «Ba3b»y

13 | 3makomMcTBO € TpexmepHoil | 4 2 2
rpadukoii. 3HakomcTBO ¢ 3D-
penakropom Blender
W3yueHne mpUEeMOB CO3IaHHUS
anumanuu B Blender.

14 | Co3nanue aHMMAIHY c| 2 2
UCIIOJIb30BAHUEM BPEMEHHOMN
IIKAJIBI

15 | Co3nmanue Mozeliei C 4 4
MTOMOIIIBIO 3D-penakropa
Blender.
Co3nanue crenbl «/IBuxkeHue
MJIAHEThD»

16 | Co3nmanue mozeiei C 4 4
MTOMOIIBIO 3D-penakropa
Blender.
Co3nanune creHbl «MasiTHHK
JacoBy»

UTOr0 48 | 48 | 10 38




2.2 Coaep:xanue pa3iejioB y4eOHOro Kypca

2.2.1. Conep:xanue pa3iesioB y4eOHO! TUCIUIIUHDI

Tema 1. 3HakomMcTBO ¢ TpexMepHoii rpadukoii. 3HakomcTBo ¢ 3D-
peaaxropoM Blender. Mutepdeiic rpaguueckoro penakropa Blender.
3HaKOMCTBO € IIyHKTaMHd MEHI0 IHporpaMmbl. M3yuuTh pacnosioxeHue

3JIEMEHTOB: KaMepa, JiamIia, OCH KOOPJAUHAT. Ilonsitue peHACpHUHIa.

Tema 2. 3HakoMcTBO ¢ TpexmepHoil rpadmkoii. 3HakomcTBo ¢ 3D-
peaakropoMm Blender. OcHoBHBIE onepanuu no padore ¢ 00beKTaMu
Hapuramus c mnoMmomipio KJIaBHATyphl M MBIIIM. BblaeneHue o0OBEKTOB.

[IpeoOpazoBanmst 0OBEKTOB.

Tema 3. Co3nanue Moaeeii ¢ nomombio 3D-penakropa Blender. Co3nanue
monean «Kamas Boab»

Coznanue 3D-monenu «Karis Bogs».

Tema 4. Co3nanue mojeseii ¢ nomomsio 3D-penakropa Blender. Co3nanue
Moaenu «Mosekysaa BoabD

Cosnanne 3D-monenu «Mosnekyiaa BOIBD».

Tema 5. Co3znanme Mogeneii ¢ nomombio 3D-pepaktopa Blender.
JkcrpynupoBanue 00bekToB. Co3nanue mogeau «Camosier»
[Ipumenenne wuuctpyment Extrude. Cosznmamme 3D-momemn «Camoner» Ha

npumepe oobsekTa KVB.



Tema 6. Co3manue mojeneii ¢ mnomombio 3D-penakropa Blender.
JkerpyaupoBanne 00bekToB. Co3nanue moaean «Ctos»
[Moapasnenenue (subdivide) oobvekToB. IIpumenenne uucTpyment Subdivide..

Cosnanue 3D-monenu «Ctom» Ha npuMepe oobekta KYb.

Tema 7. 3HakoMcTBO ¢ TpexMepHoil rpajuxoii. 3HakomcTBo ¢ 3D-
peanaktopom Blender. W3yuyenue mnpuemoB padoTbl ¢ MoaudukaTopamu,
TeKCTYPaMH H MaTepHaJIaMHu.

Momudukatopsr B Blender. [loOGaBienue, ynaieHue, MNpUMEHEHHE K

Ppa3JIMIHbIM 00BEKTaM.

Tema 8. Co3manue mopgeneii ¢ mnomombio 3D-penakropa Blender.
Jloruueckui Moaudukarop. IIpumenenue onepaunui nepece4yenue,

00beIMHeHNne, Pa3HOCTh K Pa3JINYHbIM 00 beKTaM.

Tema 9. Co3nanue mopeneii ¢ mnomompbio 3D-penakropa Blender.
Jloruueckui MOIM(pUKATOP. IIpumenenue onepaunui nepeceyenue,
00beMHEeHNne, Pa3HOCTh K Pa3JINYHbIM 00beKTaM.

[onstus nepecedenune, 00beaUHEHUE, PA3HOCTh. OCOOCHHOCTH U Pa3IUYHI.

Tema 10. Co3nanue mopeneii ¢ momombio 3D-pexakropa Blender.
Moaudukarop «Orpaxkenue». Cozganue moaean «'anream»
IIpumenenne wmoandukaropa «Otpaxenue». Ilanens Moxpugukaropa.

HOSI/IL[I/IOHI/IpOBaHI/Ie HeHTpaﬂbHOﬁ TOYKH. COS,I[aHI/Ie moaenu «I"aHTenny.

Tema 11. Co3nanue mopeneii ¢ momombio 3D-pexakropa Blender.
H3menenue marepuaja. Co3ganue Moaeu «3epKajJbHON MOBEPHOCTH
WNsmenenne 1Berta. Illeiinepsr B Blender. Bxiamku Onuk, oTpaxkeHue,

10



MPO3pPaYHOCTh, 3aTEMHEHNE

Tema 12. Co3manue mojeneii ¢ momombl 3D-penakTopa Blender.
H3menenue Texcrypbl. Co3nanue cuensl «Mopckoii neiizanx»

JloGaBiienue TekcTyp. 3arpyska TeKCTyp.

Tema 13. Co3nanme ™oneseii ¢ momombio 3D-pemakropa Blender.
H3menenue matepuaia u Tekcrypsl. Co3ganue moaeau «Ba3bm»

CO3I[aHI/Ie MoJienn «Basbl» ¢ UCIIOIb30BaHUEM MaTepHraIOB U TCKCTYP.

Tema 14. Co3naHne aHMMALMH € UCNI0JIb30BAHHEM BPeMeHHOI MIKAaJIbI
Bunel annmarmu B Blender. Penakropsr kimrodeit. CriocoOsl BOCIIPOU3BEACHUS

aHuMaluu.

Tema 15. Co3nanue mopeneii ¢ momombio 3D-pexaxkropa Blender.
Co3nanue cueHbl «/IBHiKeHHe TIAHETHD)

Co3znaHue CrieHbl «/[BIKEeHUE TTaHEThI)

Tema 16. Co3manue mopaeaeii ¢ momomblo 3D-penakropa Blender.
Coszganne cueHbl « MasiTHHK 4aCOB»

Co3pmanme creHs! «MasTHHK 9acoB»
2.2.2. JIabopaTopHblii NPAKTUKYM

Jlabopamopnas paboma 1. NUntepdeiic rpaduueckoro pegakropa Blender.

Jlabopamopnas padoma 2. OCHOBHBIC ONepalMu 10 paboTe ¢ OOBEKTaMH.
Couetanusa TOpAYHUX KJIaBUIII.

Jlabopamopnasn paboma 3. Coznanne moaenu «Kanis Boab»

Jlabopamopnas paboma 4. Coznanne mojaenu «MoJieKyjaa BOIbD»

11



Jlabopamopnas paboma 5. Coznanue monenu «Ctoim

Jlabopamopnasn paboma 6. Coznanvie moaenu «Camoaery

Jlabopamopnas paboma 7. Izyuenne npuemMoB paboThl ¢ MOIUPUKATOPAMH,
TEeKCTypamMH U MaTepuallaMu.

Jaoopamopnas paboma 8. IlpuMmeHeHHMe omepaluid  IepeceucHue,
00beIMHEHUE, Pa3HOCTh K Pa3IMYHBIM OObEKTaM.

Jladopamopnas pavoma 9. Co3nanne moaenu «I'anTeam»

Jabopamopnan padboma 10. Co3nanue Mozaenu «3epKaJbHOH MOBEPHOCTHY

Jaoopamopuas paboma 11. Coznanue crieHsl «MopcKkoii mei3a

Jlabopamopnasn padboma 12-13. Co3nanue crieusl «Ba3bb»

Jabopamopnas paboma 14. V3yueHwe mNpHEeMOB CO3NAaHUS AaHUMALUH B
Blender.

Jlabopamopnaa paboma 15. Co3naHue aHUMAIMM C HCIIOJB30BAaHUEM
BPEMEHHOM Kb

Jlabopamopnas paboma 16-17. Coznanue ciieHbl «/IBH:KeHUEe NJIaAHEThD»

Jaoopamopnas pavoma 18-19. Co3nanue ciieHbl «K MasiITHUK YaCOB»

12



3. YCJIOBUSA PEAJIN3ALINA ITPOTPAMMBI
(OPTAHU3ALIMOHHO-TIEJAT OT MYECKOIN)

3.1. MATEPHUAJIBHO-TEXHUYECKHUE YCJIOBUA:

Y4eOHbie ayIuTOpUHA I TIPOBEICHU 3aHATHI BCEX BHJIOB
(ZMCUUIITMHAPHON, MEXIUCUUIUIMHAPHON U MOAYJIBHOW MOJITOTOBKH); TPYIIOBBIX H
HWHAWBUAYAJIbHBIX KOHcyHLTaHHﬁ, TEKYLIECTO KOHTPOJIA u HpOMe)KyTO‘-IHOfI
aTTeCTal . I[JIH CaMOCTOSITEIbHON pa6OTLI 1 IMOATOTOBKH K 3aHATUAM HUCIIOJIB3YIOTCA
IIOMCIICHUS, OCHAIICHHBIC KOMHLIOTCpHOfI TEXHUKOU C AOCTYIIOM K CCTHU ((I/IHTepHeT»
1 2JIEKTPOHHOH MH(OPMAIIMOHHO-00pa30BaTENbHOMN Cpe/ie HHCTUTYTA.

CrienualibHbIe ayJUTOPUN YKOMILJICKTOBAHbI CIICIIHATM3UPOBAHHON MeOeIbI0
Y TEXHUYECKUMH CPEJCTBAMU OOYUYCHHUS, CIYXKAIIUMU JUIS TPEIOCTaBICHUS YIeOHOH
UH(pOPMAIHH.

JlaGopaTopHble 3aHATHS MPOBOAATCSA B KOMIIBIOTEPHBIX KJIaccax, a TaKXkKe B
1abopaTopusiX.

TpeboBaHus K IPOrpaMMHOMY OOecIIeueHHI0 y4eOHOro mporecca:

—  Windows 7 Professional Service Pack 1;

—  Microsoft Office Professional Plus 2010;

- T7-Zip;

—  Windows 10 Education;

—  Foxit Reader;

— Blender 2.79
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3.2. YYEBHO-METOJJNUYECKOE U HUH®OPMALMOHHOE
OBECIIEYEHUE [POI'PAMMBI  (yueOHO-METOMUYECKHE  MaTepUAIIbI
(yueOHMKH, ydeOHBbIC TOCOOUS, MMEPUOANUSCKUE U3IaHUs, Pa3IaTOYHBIA MaTepuall U
T.J.)

OcHoBHasl IuTepaTypa:

1. Berumes, 1. P. Po6oToTeXHHKA U TPaBo : OuOIHorpadudecKuii ykazarens /
. P. berumes. — Mocksa : [Ipocrekt, 2022. — 120 c¢. — ISBN 978-5-392-36460-
2. — TekcT : anekTpoHHsIi // JIaHb : 3eKTpoHHO-OMOIMOoTeuHas cucrema. — URL:
https://e.lanbook.com/book/280760

2. Turenok, A. B. OcHOBBI poboTOoTeXHHKH : y4deOHOe mocobme / A. B.
Turenox. — Bomorna : Muadpa-Urxenepus, 2022. — 236 c. — ISBN 978-5-9729-
0872-1. — Tekct : anekTpoHHBIN // JIaHb : 31€KTpOHHO-OMOIMOTEYHas cucTeMa. —
URL: https://e.lanbook.com/book/281237

ba3sl panHbIX, WHTepHeT-pecypchl, HH(POPMALHOHHO-CIIPABOYHbIE U
MOMCKOBBIE CHCTEMBbI

1. DOnexrtponHas OubnuoreuHas cuctemMa «KOHCYIbTaHT  CTyHEHTa»
[Dmektponnsii pecypc]. — M.: OOO «lomutexpecypc». — Pexum npocryma:
http://www.studentlibrary.ru/.

2. DNeKTpOHHO-OMOIMOTEYHAs CHCTeMa «YHHBepCHTETCKas OuOmuoreka On-
line» [OnextponHsli pecypc]. — M.: UznmarensctBo «/lupexr-Menua». — Pexum
noctyma: http://www.biblioclub.ru.

3. DnexTtpoHHas OuOnuoTeyHass cucTeMa AJTaliCKOTO0 T'OCYAapCTBEHHOTO
yHUBepcuTeTa [DnekTpoHHBIH pecypc]. — baprayn. — Pexum gocryna:
http://elibrary.asu.ru/.

4. ObpazoBarenpHas mwiatgopma «FOpaitt» [DnexTpoHHEI pecype]. — M.: OO0
«DIEKTPOHHOE U31-BO Opaiit». - Pexum JlocTymna:
https://www.biblioonline.ru/about.

5.  DnekTpoHHO-OMOJHMOTEUHass cucTeMa «Znanium.com» [DIEKTPOHHBIN
pecypc]. — M.: OOO «Hayuno-m3narenbckuit nentp Uuadpa-M». — Pexxum noctyma:
http://znanium.com/.

6. IlouckoBeie cuctembl: Google, Yandex, Rambler. 7. Hayunas smexTponHas
oubimmoreka  eLIBRARY.RU  [Onekrponsblii  pecypc]:  uH(pOpManmMoHHO-
AQHAJMTUIECKUH ITOPTa B 00NACTH HAYKH, TEXHOJOTHUH, MEAHUITMHEI 1 00pa30BaHUS. —
M.: OOO Hayynas onekTtpoHHas Oubimoreka. — Pexum  jmocryma:
https://elibrary.ru/projects/subscription/rus_titles_open.asp.

8. DnexTpoHHO-OMOMMoTeYHas cuctema MznmatenscTBO «JlaHb» [DNEKTpOHHBIH
pecypc]. — CII6.: UsnarensctBo Jlans. — Pesxum gocryma: https://e.lanbook.com/.
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4. OHEHKA KAYECTBA OCBOEHUS ITPOI'PAMMBbI
(POPMA ATTECTAIIMU, OHEHOYHbBIE U METOJUYECKHE
MATEPHAUJIbI)

OmueHka Ka4ecTBa OCBOSHUSI IPOTPaMMBI IIPOBOANTCA B (JOpMax BHYTPEHHETO
MOHUTOPUHTAa ¥ BHEIIHEHl HE3aBUCUMOH OIEHKHM (OpraHu3alMd MOTYyT Ha
J00poBoNIbHOM OcHOBE). IIpuBOASTCA KOHKpETHbIE (POPMBI U MPOLEAYPHl TEKYLIETO,
MPOMEKXYTOYHOTO (IIPH HAIMYMM) U HTOrOBOTO KOHTposs. C IENbl0 OLCHUBAHUS
CoJepKaHUs M KauecTBa yuyeOHOro Ipolecca, a TakKe OTAENbHBIX IpernojaaBaTencit
CO CTOPOHBI ciylaTenei u padoronareneil MPOBOIUTCS aHKETUPOBAHUE, MOTyUYCHHE
OT3bIBOB.
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®OH/I OHEHOYHBIX CPEJICTB
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IIpakTuyeckoe 3aganue ««Moaexkyna 600b1»»

1). Co3nath HOBBIH (aiiil, yIaIUTh U3 CICHBI KYO.

2). JlobGaBuT, Ha CIEHy IIWJIWHAP, BBINIOJHUB JeUCTBUS [obasums —
THosepxnocms —L{ununop.

3). YMeHbmuTh MIMHAP 1Mo BceM ocssM 1o 0.3 emunHui. [jis storo HaxkaTh S,
3arem, yaepxkusas Ctrl, ABUTaTh MBIIIBIO TIOKA 3HAYCHUS B JICBOM HIDKHEM yriry 3D-
okHaHe cTaHyT paBHbl (.3 wWIH yCTaHOBUTH TOYHBIM pa3Mep B OKHE CIieBa.
3adukcupoBaTh U3MEHEHUS, HICTKHYB JICBOW KJIABUIIEH MBIIIIH.

4). YCTaHOBHUTH ITPOCMOTP B PEIKUME BH/I CTIEPEIIH.

5). YBenu4uTh AIHHIP 10 ocH Z. J{ist 3Toro Haxath S, 3aTeM Z, U, yIepKuBas
Ctrl, gBUTaTH MBIIIIBIO TIOKA 3HAYCHHUS B JIEBOM HIDKHEM yTiTy3D-oKHaHE cTaHET paBHO
7.5. 3apuKcUpoBaTh U3MEHEHHS, IIEIKHYB JICBOW KITABHIICH MBIIIH.

6). IToBepuyTh unuHAp Ha 90 rpagycoB mo ocu Y. st aToro Haxate R, 3atem
Y, u, yaepxxupas Ctrl, TBUTaTh MBIIIBIO TTOKA 3HAYCHUS B JICBOM HWKHEM yriry 3D-
okHaHe craHeT paBHO 90. 3adukcupoBaTh W3MEHEHHMs, LIEIKHYB JIEBON KIIAaBUIICH
MBIIIH.

7). Ipony6muposats uuHAp. Komuio mepeMecTuTs mo ocu X Tak, 4TOOBI 1Ba
OWINHApAa  Kacamuch  Opyr apyra. Jas  9TOro  ciieayeT  BBIIOTHHTH
neuctsust: Obvexkm —/[yonuposams. BO3MOXKHO TaKKe HCIHOIb30BAaHUE KIIABHIIL:
IyOIMpOBaHKE BBITONHACTCS codeTanneM kiapum Shift + D, nanee kmaBuma X mist
BBITIOJIHEHHWA CIBUT'A, 3aTEM BBIIIOJIHUTH NEPEMCIICHUC C ITIOMOIIBIO MBIIIHA. Pe3ym>TaT

mmokasad Ha Puc. 1.

Puc. 1 — JIBa cOBMEIIEHHBIX ITUIMHIPA
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8). T.x. B monekyne Boabl yrou csizu H-O-Hpasen 104.5 rpaaycos, TO nepBbIi
UWIMHAP HY)KHO pa3BepHYTh 1o ocu Y Ha 75.5 rpaaycoB (180104.5). us storo
ucronb3dyeM KiaBumu R, pmamee Y M MBIIBIO  BBIIOJHHTH  TOBOPOT.
[TogxoppekTHPOBaTh YroJ HAKJIOHA TaKXKe MOXHO B OKHe ciieBa. Jlamee nBuras

CTpEJIKM COBMECTUTH KOHIIBI IMJIMHAPOB, KaK MoKazano Ha Puc. 2

Puc. 2 — PesynbraT moBOpoTa M CABUTA
9). Pasmectnth 3D-KypCcoOpB TOYKE COSAMHEHHS ABYX LIUIHHAPOB.
10). JobaButs cthepy (oHA OyAET CIIY>KUTh MOJIEIBIO aTOMa KUCIIOPOJIa).
11). JIsa pasa mpomyOmupoBath cdepy, a AyOJUKaThl IMEPEHECTH Ha KOHI[BI
HWINHAPOB. YMEHBIINTh pasMepsl nyonukatoB a0 0.8 (kimaBumia S M JIBIDKCHHE

MBIIIBI0). PesynbraT mokasan Puc. 3.

Puc. 3— Pesynprar nobaBnenus ny0iIMKkaToB B H300pakeHHe
12). OOGbenuHUTD BCE DIIEMEHTHI MOAEHH. sl 3TOr0 ClieAyeT BBIAEIUTH BCE
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00BEKTHI U BBITOJIHUTE AcHcTBUA Obvekm —O0vedunume.

13). TlepekarOUNTLCS Ha BH]] U3 KaMEPHI.

14). C nmoMoIIb0 HHCTPYMEHTOB MEPEeMEIlICHUs]  TOBOPOTa OTKOPPEKTUPOBATH
pasMelIeHne MOJICITH Ha CIICHE.

15). Coxpauuth (aiin. BbITOJHUTE peHaepuHr. Pe3ynbraT MomeaMpoBaHHS

nokasaH Ha Puc. 4.

Puc. 4 — PeHiepuHT CIICHBI MOJICITH MOJIEKYJIBI BOJIBI
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HpaRaneCRoe 3amanne «KMasiTHHK 4acoB»

1). Cospgaiite 3arotoBky MastHHKa (Puc. 5) u3 OByX 0OOBEKTOB: cdepsl U
HWIHH/IPA.

Puc. 5 — 3aroroska MasiTHHKa 4acoB

2). Brigenute 06a 00bekTa U 00bEAUHNUTE MX B OAUH 00bekT. IleHTp 00BeKTa
MOCJIE 3TOr0 OyIeT PacHoI0XKEH IOCEPEIIHE.

3). Heobxomnmo miepeHecTH 1ieHTpa 00beKTa B BEPXHIOIO €ro 4acTb. J{Jist 9Toro
BBITIOJTHHTE clieaytorue aercTeus: Oonekt/ [IpeodbpazoBanue/

Omnopayto Touky K 3D-kypcopy. DTa KOMaH/aa CO34aCT HOBBII IEHTP 00BEKTa B
MecCTe, YKa3aHHOM KypCOPOM.

4). Boibepure mHCTpyMEHT IlepemerieHue u uist monst Y 3ajaiite 3HadeHUe
-10. MasTHHK HOCHE 3TOTO IOMKEH OTKIOHUTLCS BIIEBO.

5). VcranoBure Ha maHenn BpeMeHHas IIKama TMEpPBBIA Kajap B KadecTBe
AKTHUBHOTO.

6). Haxxmute wiasumty «I» B okae 3D-Bumu Boibepute myHKT [lepemerneHue.
Ha manenyn BpeMeHHOH MIKaJIbl OTOOPA3UTCS HOBBIH KITIOY.
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7). YcranoBute B OKHe BpemeHHast 1mikaia 3Ha4YCHHE paBHOE 25 1151 aKTUBHOTO
Kazpa.

8). Usmenwnre B mose Ilepemenienne Y maHenu cBOWCTB 3Haudenune Ha — 10.
MasITHUK KauHETCs B IPaBYIO CTOPOHY.

9). Vcranosute kito4 [lepeMerieHue st 3TOro Kajapa.

10). QunanpHpli KIOY OymeT pacmonaraTbest i kaapa S50. V3menunte
AKTHUBHBIN Kajp.

11). BBeamre 3Hauenwe 10 mis koopmuHatel Y rpymmsl [lepemerieHue.
MasTHHK TIepeMecTUTCS 00paTHO BIICBO.

12). YcTranoBuTe KIIFOY M IS 9TOM ITO3HUIIHH.

13). omnpoOyiite mpoUrpaTh aHUMAIHIO. ECIIN MasgTHUK COBEPIINUT OAMHOYHOE
Ka4yaHUe U3 CTOPOHBI B CTOPOHY, TO 3arOTOBKA ClIeNIaHa MPaBUIILHO.

14). Yro6sl aHUMALKS BBIIOIHAIACH IIUKIMYECKH HEOOXOAUMO B

PenaxTope I'pador BeIOpaTh KpuByIo Y Euler Rotation ¥ BRITTOTHUTE IEHCTBUS
Kanan/ PexxuM skcTpamonsaiuy/ 3aiukinTh. DTO JeHCTBHE CO3acT KOMMU o0pa3ia u
Pa3MHOXHUT €ro M0 OSCKOHEYHOCTH. Termeps MasTHHUK OyAeT CIOKOWHO KadaThbCs U3
CTOPOHEI B CTOPOHY HEOTPAaHHYCHHOE BPEMSL.

21



5. KAIPOBBIE YCJI0OBUS (COCTABUTEJIN
ITPOI'PAMMBI)

IIporpamma peanusyercs npenonaBaTesIbckuM coctaBoM MHcTUTyTA, a Takxke
BEIYLIMMHU CHELUATUCTaMU NPEANPUATHIA U OpraHU3aLui.
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