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AHHOTan U padoyeil NPOrpaMMbpl JUCHHUILIMHBI

Juctmmuimna WmxeHnepHas rpaduka SABJISIETCS.  AUCLUILIMHOU o BBIOODPY

obpasoBarenbHOU porpammel OakamaBpuara 09.03.04 «IIporpaMMHast HHXEHEPHS
JucuumnuHa peanusyercss Ha ¢akynbrere HMHbopMaTtuku M HHDOPMAMOHHBIX

TeXHoJoruil  kadenpoid  MHGOPMAIMOHHBIX TEXHOJOTHH M 0€30MacHOCTH KOMIBbIOTEPHBIX
CUCTEM

ConeprxaHue AUCHUIUIMHBI OXBATHIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C U3YYEHHEM OCHOB,
METO/IOB, NMPOTPAMMHOT0 O0ECIeYeHUsI M TEXHOJIOTUH B LIEJIOM CO3aHus, PENaKTUPOBAHUS U
UCIIOJIb30BaHUsI B CBOM MpO(ecCHOHANBbHON NesSTENbHOCTH JNaHHBIX HMHXEHEPHOH rpaduku:
YyepTekel, CXeM, YIPaBIAIOIUX IPOTPaMM.

JlucuumninuHa HameneHa Ha (opMHpOBaHHE CIEAYIOUIMX KOMIIETEHIUI BBITYCKHUKA:
npodeccnonanbHbIx - OIIK — 4, [IK - 5.

[IperonaBanye TUCHMIUIMHBI IpPEIyCMaTpUBAaeT TPOBEJIEHHE CJIEAYIOIUX BHIOB
y4eOHBIX 3aHATHMN:

JIEKIMH, JTa0OpaTOpHBIE 3aHATHS, CAMOCTOSTeNIbHAs paboTa.

PabGouast mporpamMma AMCHMIUIMHBI MPETyCMAaTPUBACT HPOBEICHUE CIEAYIOIINX BHJIOB
KOHTPOJIS YCIIEBAEMOCTH B (pOopMe 3a4era.

OO0beM AMCHMITIMHBI 3 3a4eTHBIX €AMHHIl, B TOM YHCIE€ B AaKaJeMHUYECKHX Hacax IO
BUaM y4eOHBIX 3aHITHH.
O0BEM AUCHUIUINHEL

VYueOHble 3aHTUS ®opma
B TOM YHCJIE: IIPOMEKYTOUHOH
= KonTtakTHas paboTa 00y4arommxcs ¢ CPC, aTTecTaluu
3 npernojiaBaTeaeM B TOM (3auer,
5 | £ W3 HUX ancne | AuddepeHunpos
“ 2 g Jle | JlaGopar | Ipaxktuu | KCP | koHTposb | 2K3aM | aHHBI 3a4er,
R KLl | OpHBIE ecKue €H AK3aMEH
WU | 3aHATHS | 3aHATUA
1 108 | 32 | 16 16 76 3ayer

1. lean u 32724 AU CUUILIMHBI

Lenb mpenogaBaHus Kypca: JaTh CTyJIE€HTaM 3HAHHS, YMEHUS U HAaBBIKU JIJIS1 U3JI0KESHUS
TEXHHYECKOMMHPOPMAIIMU C TOMOIIBI0 YepTeka, a TakkKe I MOHHUMAHHUS [0 YEPTEKY
KOHCTPYKIUHU U MPUHIUIA IEHCTBUS N300pakaeMOro TeEXHUYECKOTO U3AETusl.

I'maBHBIME 3a7a49amMu Kypca «H)eHepHas rpaduka» B COOTBETCTBUU C TPEOOBAHUSMU K
MOJTOTOBKE KaJpOB, YCTAaHOBJIEHHBIX KBaJU(UKAIMOHHOW XapaKTEpUCTHKON CHEelHaTbHOCTU
SBIISIIOTCS: M3YYCHHE TEOPETUYECKUX OCHOB METO/a MPOCLUPOBAHUS, CHOCOOOB MOCTPOSHUS
M300paKeHU MPOCTPAHCTBEHHBIX (DOPM Ha TUIOCKOCTH M PELIEHUE 33a]1a4, OTHOCIIIUXCS K 3TUM
dbopMaM Mo MX MPOCKIIMOHHBIM M300PKEHUSIM, a TAKXKE 3aJI0’)KEHUE OCHOB 3HAHUN M HABHIKOB,
HEOOXOUMBIX CTYACHTaM IS BHIOJTHEHUS U YTEHUS MAlIMHOCTPOUTEIbHBIX YEePTEKEH.

2.Mecto aucuuniuHbl B cTpykrype OIIOII 6akanaBpuara

B pesynbrare wu3yueHUs OUCHUIUIMHBI CHELMATUCT JAODKEH 00JafaTh  CIEIyIOIHUMU
npodeccuonansubiMu komrieTeHIussMu: OIIK — 4, TIK - 5.

Huctunmuua  MmxkeHepHas  rpaduka SBISICTCS.  TUCHMIUIMHOW TIO  BBIOOPY
oOpa3oBaTenbHONW TporpamMmbl OakanaBpuata mno Hampasienuto 09.03.04  «IIporpammHuas
UHKEHEPU»




B nmanHo#l AucuMIUIMHE pacCMaTPUBAIOTCS
METO/bI IOCTPOCHUS OOPATHUMBIX YEPTEkKEH MPOCTPAHCTBEHHBIX 00BEKTOB;
M300pakeHUS Ha YepTekaxX JJUHUN U TTIOBEPXHOCTEH; CITOCOOBI OTOOPaKEHUS YepTEKa,
CHOCO6BI peUICHUA Ha YCPTCIKAX OCHOBHBIX METPHUYCCKUX WU TOSUITUOHHBIX 3aa4;
- METO/bl IOCTPOEHHUS Pa3BEPTOK C HAHECEHHEM D3JEMEHTOB KOHCTPYKIMHM Ha pa3BepTKe U
CBEPTKE;
- METOJBI IOCTPOEHHUS SCKU30B, YEPTEXKEH M TEeXHUYECKHX PUCYHKOB CTaHAAPTHBIX HM3ICIIUH,
PAa3BCMHBIX U HC pa3bCMHBIX COGHHHGHHﬁ;
- IOCTPOCHUE U UYTE€HUE COOPOUHBIX YepTexkel 001Iero Buaa pa3aIMdyHOro YPOBHS CIOXKHOCTU U
Ha3HAYCHUS,
- mpaBwia 0OPMIICHHSI KOHCTPYKTOPCKOM JOoKyMeHTaruu B cootBeTcTBUU ¢ ECK/I;

3. Komnerenuuu oOyuawomerocsi, popmupyembie B pe3yjbTaTe OCBOCHUS IWCHUIIUHBI
(mepeyeHb VIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUst).

[Iponiecc wW3ydeHus: IUCUMIUIMHBI HampaBieH Ha (HOpPMUPOBAHHE 3JIEMEHTOB CJEIYIOIIUX

koMmrereHuuit B coorserctBuu ¢ ®I'OC BO no nanHoMy HanmpaBJIeHUIO:

Kon u Kon n HanmeHoBaHue Pe3ynprarel IIpouenypa
HAaUMEHOBAHHE WHAUKATOPA TOCTHKEHUS o0y4yeHHs OCBOEHHS
obmenpodeccuoHan obmenpodeccuoHaIbHON

bHOU KOMIICTCHIIUU

KOMIICTCHIIU N

OIIK-4. Cnocoben

OIIK-4.1. 3HaeT OCHOBHEIE

3HaeT OCHOBHEIE

Yemuwiu onpoc

y4acTBOBATh B CTaHIapThl opopMIIeHUS CTaH/IapTHI Jlabopamophule
pa3paboTke TEXHUYECKON JOKYMEHTAIMU | 0(hOpPMIICHHS pabomul,
CTaHdapTOB, HOPM U Ha pa3/IM4YHbIX CTaAUAX TEXHUYECKOU mecm

IMpaBUJI, a TAKXKC

JKU3HCHHOI'O OUKJIa

JIOKYMEHTAIIUN Ha

TEXHUUYECKOHN MH(POPMALIMOHHON CUCTEMBI. | Pa3JIMYHBIX CTAJAUAX
JOKYMEHTalUH, AKU3HEHHOTO LIMKJIa
CBSI3aHHOU C UH(POPMALIMOHHOM
npodecCHOHATbHON CHUCTEMBI.
JeSATEIbHOCTBIO OIIK-4.2. YMeeT npUMEHATh | YMeeT NPUMEHSTh
CTaHJapThl OhOpMIICHUS CTaHJAapThI
TEXHUYECKOH TOKyMEHTAlUU | OPOPMIICHHS
Ha pa3jIM4yHbIX CTaAUAX TEXHUYECKOH

KHU3HCHHOT'O IIUKJIa
MH(POPMAITMOHHON CHCTEMBI.

JOKYMCHTAIlUU Ha
PAa3IMYHBIX CTaAUAX
JKHU3HCHHOI'O IUKJIa

nH(pOpMaITMOHHOM

CUCTCMBI.
OIIK-4.3. Bnaneet Bnaneer HaBbIKaMU
HaBBIKaAMH COCTABJICHUS COCTAaBJICHUSA
TEeXHUYECKON JOKYMEHTAlUU | TEXHUYECKOH

Ha pa3IMYHBIX dTarax
’KM3HEHHOTO [IUKJIA
MH(POPMAIIMOHHOMN CUCTEMBI.

JOKYMCHTAIlUU Ha
pa3IMYHBIX dTarax
JKU3HCHHOT'O [TUKJIa
nH(pOpMaAITMOHHOM
CHUCTCMBEI.




[1K-5. CnocobHOCTh
TOTOBUTH
Mpe3eHTAallNH,
oopMIIATH HAyYHO-
TEXHUYECKHE
OTYETHI IO
pe3ynbTaraMm
BBIMIOJTHEHHOM
paboTHI,
nyOJINKOBAaThH
pe3yNbTaThI
HCCIIEIOBAHUH B
BUJE CTAaTEU U
JOKJIaJIOB HA
Hay4YHO-
TEXHHUYECKUX
KOH(epeHImsIx

NIIK-5.1. 3naer
COBpPEMEHHBIE TPOTPaMMHBIE
IPOJYKTHI IO TIOATOTOBKE
Ipe3eHTalui U 0(hOPMIICHUIO
HaYYHO-TEXHHYECKHX
OTYETOB

3HaTh: COBPEMEHHBIE
HporpaMMHEIE
MPOIYKTHI O
MOATOTOBKE
Mpe3eHTalul 1
oopmieHHIO
HAyYHO-TEXHUUYECKUX
OTYECTOB

HIIK-5.2. YMeeT roTOBUTh
Ipe3eHTau U 0QhOpMIIATh
HAaYYHBIC OTYETHI

YMeTh: rOTOBUTH
[IpE3CHTAlNU U
0hOpMIIATh HAYIHBIC
OTYECThI

HIIK-5.3. IMeeT HABBIKH 11O
MOJTrOTOBKH CTaTeH U
JIOKJIaJIOB HA HAYYHO-
TEXHUYECKUX KOH(PEPEHIIUIX

Bnaners: HaBEIKAaMU
10 ITOATOTOBKH
cTaTeil U NOKJIaJI0B Ha
HayIIHO-TGXHI/I‘IeCKI/IX
KOH(epeHIHsIX

4. O0beM, CTPYKTYpa M coep:KaHue TUCHUIIIMHBI.

4.1. O0beM TUCHUILINHBI
OO0BeM IUCHMINIMHBI COCTABIISIET 3 3aueTHHIX eauHuIl, 108 akameMuueckux

qacCoB.

4.2. CTpyKTYypa IMCHUIIIAHBI

Buabi yueOHoi DopMbl
Paznen < | Pa0oThI, BKIIOYas TeKYIero
Ne JAucuunimHbl S | caMOCTOSITE/IbHYIO KOHTPOJISA
n/n o | & | paGoTy CTyIeHTOB 11 | yCHeBaeMOCTH
§ § TPYA0eMKOCTH (B (no neoenam
z | = yacax) cemecmpa)
o §( . & ®opma
2| = a é g = MPOMEKYTOYHOI
g1 8 = g = aTTecTanuu (no
= | =] 2 | 85| cemecmpam)
Mopayas 1. OcHOBHBIE CpeacTBa NOJICPKKH HHKEHEePHOH rpadpukn

5 DTarbl TOCTPOSHUS U300paKEeHHST | 5 1 |4 |0 12 Occe
Ha 9KpaHe KOMIbIOTepa.

6 [IporpammuBIe cpencTBa 5 |3 |2 |4 12 KoHTtponbHas
MOJIICP>KKH WH)KEHEPHOM paborta,
rpaduKH. MOJYJIb
HToro 3a Mogynb 6 |4 26 36

Mopayb 2. OcHOBHBIE CpeICTBAa ABTOMATH3AI[UM IPOEKTHPOBAHNS UCIIOJIb3yeMble B
nHKeHepHo# rpaduke (Ha npumepe Kommac 3D)

7 OcHOBHBIE BO3MOKHOCTH U 5 |5 |4 |2 12 [TpoBepka
HazHauenne Kommac 3D. JIOMAIITHETO

3aJlaHus




8 Co3pnanue npocreiiiux o0bekToB |5 |7 |2 |4 12 [IpoBepka

B Kommac 3D. npocTpaHCTBEHHBIX JIOMAIITHETO
CLIeH 3a/1aHusl,
71a00paTOPHBIX
pabor
Hroro 3a Mmoayinb 5 6 6 24 36
Monayab 3. 3nakomcTBO ¢ rpaduyeckoii cucremoii Komnac-3D. Pa6ora ¢ pparmenramu
9 O3HaKOMJICHHUE C 3JIEMEHTAMH 5 9 |12 |2 14 JlaGopaTopHbie
YIpaBIEHUs paboThI
rpadguvIecKoit
10 | OcHoBHBIC ONOXKEHUS co3nanust |5 |11 |2 |4 16 JlaGopaTopHsble
MPOCTPAHCTBEHHBIX MOJIETICH. paboThI
Wroro 3a Mmoyib 4 6 26 36
Wtoro 16 | 16 76 108

4.3. Conep:kanue JUCUUILINHBI, CTPYKTYPHUPOBaHHOE 10 TeMaM (pa3aesiam).
4.3.1. Codeprcanue NeKYUOHHBIX 3AHAMUN RO OUCUUNTIUHE.

Mopyab 1. OcHOBHBIE cpecTBa NOJAEPKKH HHKEHEPHO rpadpukun

Tema 1.Dtanbl nocTpoeHus: N300pakeHUs Ha SKpaHe KOMIIbIOTEpa

Coxepxxanue TeMbl. ['eomeTpruyeckue npeodpazoBaHus, Y JaleHUE HEBUINMBIX
auHUM (KaunupoBanue), [pouenypsl oTceueHrs HEBUIUMBIX T'PaHEH,
CBeroTeHeBoM aHau3, 3akpamuBanue (Penaepunr), Juckpetusamusi.

Tema 2. [IporpamMmMHbIe cpeacTBa MOAIEPKKH HHKEHEPHOU rpaduKy.
Conepxxanue Temsl. J[paliBepsl ycTpONWCTB, OMOIMOTEKH IpaUUECKUX MPOrpamm,
O030p cienMaIu3UPOBAHHBIX IPAPUUECKUX CUCTEM U IIAKETOB MIPOTrPaAMM

Mopyab 2. OcHOBHBIE CpeICTBA ABTOMATH3ALMHU MPOEKTHUPOBAHMS
HCIOoJIb3yeMble B HH:KeHepHoi rpaduke (Ha npumepe Kommnac 3D)

Tema 3. OcHOBHBIE BO3MOXKHOCTH U HazHaueHue Kommac 3D.

Conepxxanue TeMbl. M3ydeHne 31eMeHTOB CUCTEMbI, HHCTPYMEHTOB, HHTEp(deiic
IpOrpamMMbl, Ha3HAYECHUE MTaHENEeH, U T.1.

Tema 4.Co3nanue npocteitmnx 00bekToB B Komnac 3D. nmpocTpaHCTBEHHBIX
CLEH

Conepxanue TeMbl. OCHOBHBIEC TUIBI MPOeKIUi. [TpsiMast u nepcrekTuBHAS
npoekuus. CrnennanbHble KapTorpadguueckrie npoeKunu. JK30TUYECKUE MPOESKIIUU
3eMHOM chepbl

Moayab3. 3HakoMcTBO ¢ rpaduueckoii cucremoii Kommnac-3D. Pa6ora ¢
¢pparmenTamu

Tema 5.IlocTpoeHune MIOCKUX T€OMETPUUECKUX OOBEKTOB.

Conepskanue TeMbl. O3HAKOMJIEHUE C 3JIEMEHTAMHU YIIPaBICHUS




rpaUIeCKOi CHCTEMBI, TOJIYYCHHE HABBIKOB TTOCTPOSHUS TIIIOCKUX
Ir€OMETPUUICCKUX 00BEKTOB. BEITOTHEHNE pacueTHO-YUCICHHBIX OIepaIiii B
Kommac 3D.

Tema 6.0cHOBHBIE TOJ0KEHUS CO3/IaHUS TPOCTPAHCTBEHHBIX MOJIEIIEH.
DJIeMEeHT B/IaBIMBAHMUS.

Conepykanue Tembl.Co31aHNE MPOCTPAHCTBEHHON MOAETH TaHHBIX C
UCIONIb30BaHuEM (pparmeHToB./Jo0aBiIeHNe U BbIUUTAaHUE (POPMOOOPA3YIOLINX
3JIEMEHTOB

4.3.2. Coodepixcanue n1a0OOpamopHO-NPAKMUUECKUX  3AHAMUI  NO
oucyuniune.

JlaGoparopHasi pabora Nel 3nakomMcTBO ¢ rpaduueckoii cucremoid Kommnac-
3D.
[{enab paboThI: O03HAKOMJIEHUE C 3JIEMEHTaMHU YIpaBlieHUArpaduyecKon
CUCTEMBI, TOJTYyYEHNE HABBIKOB MOCTPOCHUS FT€OMETPUUECKUX 0OBEKTOB.
[IpenMet paboThl - rpaduyeckas cucrema Kommac -3D.
TexHHYeCcKUe CPeICTBA - IEPCOHATBHBIN KOMIIBIOTED.

[IporpaMMHBIC  CpeicTBa - omepanuoHHas cucremMa MSWindows,
rpaduueckas cuctema Kommac-3D.
[Topsimok  BBIMONMHEHUST PabOTBl - OOYYAIOUIUHCA TMOCIEAOBATEIIHLHO

BHITIOJIHSET yHpakHeHus 1-6. YcBaumBaeT HaBBIKM pPabOThI B Tpaduyueckon
CUCTEME, paccMaTpUBaeMble B YIPAKHEHUSX, IMOCIE YEro BBIMOJHSAET 33a/JaHHUE.
Bce noxymeHTsl coxpansitorcs B mamnke JlaGopaTopnas paboTa,3aTeM CTYyJIEHT
HaXOJIUT OTBETHl HA KOHTPOJIbHBIE BOMPOCHI K JabOpaTOpHO paboTe U 3alIMIIaeT
pabory.

3aganue

1. 3nakomcTBO c cuctemoit; OKHO CHCTEMbI

3amycK CUCTEMbI MPOU3BOAUTCS C MOMOUIBIO INIABHOTO MEHIO, SIPJIBIKOB

B 3aBucHMOCTH OT BBIOpaHHOTO THMA TOKyMEHTa paboyee OKHO OyeT
MMETh COOTBETCTBYIOIINI BU. BrIOpaTh THI TOKYMEHTa MOXHO CIIOMOIIIbIO
packpbiBatoneii kKHonku Co3aathb.

B rpaduueckoii cucteme Kommac-3D npemycMoTpeHo co3manue
CJIEAYIOIIUX IOKYMEHTOB [2]:

YepTéx ocHOBHOM rpaduyeckuii nokymeHT cuctembl KOMITAC- 3D.
Ueptéx xpaHutcs B (paitsie criennaibHOTO ABOMYHOTO (popmaTa (paciimpeHme
daiina —.cdw).

Kaxx b1l uepTéx MOXKET COCTOSATh U3 OJHOTO WJIK HECKOJIbKHUX JIUCTOB.
DnemMeHThl 0POPMIICHHUS TUCTa— PaMKa ¥ OCHOBHASI HAJITUCh.

@parMeHT - OTIMYAETCS OT YepTeka OTCYTCTBUEM BIEMEHTOB O(POPMIICHHUS.
Bo ¢parmenTe HeT paMKH, OCHOBHOM HAJIMHUCH, 3HAKa HEYKA3aHHOU
IIEPOXOBATOCTH M TEXHUYECKHUX TpeOoBanmii. Pacmmpenue daiina - .frw .



®parmMeHT 00BIYHO UCTIOIB3YETCs, I XpaHEHUsI U300paKeHU, KOTOpbIe
HE HYHO 0(OpMIISITh KakK JINCT YepTeka (ICKU3HBIE IPOPUCOBKH, pa3padOTKH U
T.1.). Kpome Toro, Bo pparmenTax yo0HO COXpaHATh CO3/IaHHbIE TUIIOBBIE
pELIeHNs U KOHCTPYKIUH JJIsl TOCJIEAYIOIIETr0 UCTIONIb30BaHMsl B IPYTHX
JOKYMEHTaX.

TexcTOBBIN JOKYMEHT - JOKYMEHT, COAepKaIIUi IPEUMYILIECTBEHHO
TEKCTOBYIO MH(OpMaLHio. TeKCTOBBIM JOKYMEHT OQOpPMIISIETCA PaMKOU U
OCHOBHO# HaanuCchi0. OH yacTo OBIBAET MHOTOCTPAaHUYHBIM. B TekcTOBOM
JIOKYMEHTE MOTYT OBITh CO3/1aHbI MOSICHUTENbHBIE 3aITUCKU, U3BELICHMUS,
TEXHUYECKHUE yCI0BUA U T.1. Dailsl TEKCTOBOTO JOKYMEHTA UMEET PACIIUPEHUE
Kkdw.

Jletasb - TOKyMEHT, COJIEpKAIIUI ITPOCTPAHCTBEHHYIO MOJIEIb JIETAJIU.
Pacmmpenue daiina -.m3d.

COopka - TpexmepHasi MOJIeib, OOBEIUHSIONIAs MOJISTN JAeTajeH,
1o1IcOOPOK U CTaHJAPTHBIX U3JEANI (OHM HA3bIBAIOTCS KOMIIOHEHTaMU COOPKH), a
TaK)xe HHPOPMAIKIO O B3aMMHOM MOJI0KEHUH KOMIIOHEHTOB U 3aBUCUMOCTSIX
MEXy TapaMeTpaMu UX 3JeMeHTOB. Pacimpenue daiina coopku —a3d.

Crnenuduxanus - TOKYMEHT, coJiepkKaliuil nHpopMaIuio o coctaBe COOPKH,
NPEICTABICHHYIO B BUe Ta0auipl. Cnenudukaius opopMisieTcs paMKol U
OCHOBHOM HaJmuchto. OHA yacTo ObIBA€T MHOTOCTpaHUYHOU. Daiisn
cnenuQpuKauy UMEeT paciiupeHue .Spw.

B CTtpoke MeHI0 pacnosoKeHbl BCe OCHOBHBIE MEHIO CUCTEMBI. B Kaxxiom
U3 MEHIO XPaHATCA CBSI3aHHBIE C HUM KOMaH/IbI.

B CrangapTHOI naHeIM pacoiaoKEHbl KHOIIKHA BbI30BA CTAHAPTHBIX
KOMaH]1 orepanuii ¢ aitsiaMu 1 00bEeKTaMH.

Ha nanenu By pacnosoxeHbl KHOIKH, KOTOPbIE IO3BOJISIOT YIIPABIIATH
U300paKEHHEM: U3MEHATh MACIITa0, MepeMEIaTh U BpalaTh H300pakeHue,
U3MEHATH (OPMY IIPEICTABICHUS MOJEIH.

[Tanens Tekyliee cOCTOSTHUE COJIEPKUT CPEACTBA YIPABICHUS KypCOPOM,

CJIOSIMH, TPUBA3KAMH U T.J.
KommnakTHas nmanens coctouT u3 [laHenu nepexitoueHrs U MHCTPYMEHTAJbHBIX
nanened. Kaxnon kHomke Ha [IlaHenmn mepeKIOYEHUsT  COOTBETCTBYET
OJIHOMMEHHasl MHCTPYMEHTaJIbHas NaHeNlb. MIHCTpyMeHTanbHble TaHEIN COACPKUT
HAaOOp KHONOK, CrpyNIHpPOBaHHBIX MO (YHKIMOHAIbHOMY mnpu3Haky. Cocras
NaHEJIM 3aBUCUT OT TUIIA aKTUBHOTO TOKYMEHTA.

KOHTpPOJBHEIE BOIIPOCHI

L. OnummTe pacrnojoKEeHWEe B OKHE CHUCTEMbl M Ha3HaueHne CTpoKHu
MeHto, [lanenn Bun, Knonok ynpasnenuss okHom Komnac, KomnaktHoi manenw,
NHcTpyMeHTaIbHOM naHenw, mnaHean CroenuanbHOro yopaBieHHs, MaHENlId
Texyuiero coctosiHus, 3apoc CUCTEMBI.

2. Kakue BUIIbI TOKYMEHTOB MOXHO €03/1aTh B cucTeMe? Kak co3marorcs
JIOKYMEHTBI?

3. Kakue nHCTpyMeHTaIbHBIE TAaHETU COACPKUT KoMITakTHas MaHeNb?

4. Kak BwI3Bath [lanens pacimmpeHHbIX KOMaH1?

5. Uto Takoe npuBszka? Kakue BUIbI TPUBSI30K Bbl 3HAETE?



JlaGopaTopHasi padora Ne2Pa6ora ¢ pparmentamu
Llenb paGoTHI: O3HAKOMJICHHE C DJIEMEHTaMH YIpaBJICHUATpaduuecKoit
CUCTEMBI, IOJTy4YCHIE HaBBIKOB TOCTPOCHHUS TEOMETPUUECKUX OOBEKTOB.
[IpenMet paboThl - rpaduyeckas cucrema Kommac -3D.
TexHUYeCcKHe CPeICTBA - IEPCOHATBHBIN KOMITBIOTED.

[IporpaMMHBIE  cpeiacTBa - omepaluonHas cucrema MSWindows,
rpaduueckas cuctema Kommac-3D.
3ajaHue

Coznanue nokymenta @parment npousBoauTcs komanaon Daitn / Co3nath
/ @parment / OK mnu ¢ momonsio kHOKH CO3/1aTh:

Coznaiite pparmMeHrT.

[Tanens nepexmouenuss KommakTHON manenu mnpu padote ¢ ¢pparMeHTamu
UMeeT BUJI.

['eomeTpus

Pa3zmepsnr

O603HaYeHUs

O6o31auenus s [1C

PenaktupoBanue

[TapameTpuzanus

N3mepenus (2D)

Brinenenue

Crnenudukanus

1.3 BBoa reomerpuueckux o0bexToB. [lanens ['eomerpust

NucTtpymeHTaibHasi maHenb [‘eomeTpus TmpeaHa3HayeHa IS BBOJA
T€OMETPUUYECKUX OOBEKTOB (TOUEK, MPSIMBIX, OTPE3KOB, OKPYKHOCTEH, JUIUIICOB,
JIyT, MHOTOYTOJILHUKOB, JIOMaHbIX, KpUBBIX be3ne, kpuBbix NURBS, mtpuxoBok u
3QJIUBOK, 3KBUJUCTAHT, KOHTYPOB)

Hanuuue TpeyronbHHKa B MPaBOM HIDKHEM YIUIy KHONKH O3HA4aeT, 4To
JaHHash KHONKa uMeeT l[laHenb pacHIMpEeHHBIX KOMAaHJ, C MOMOIIBID KOTOPOW
BBOJIATCA JIOTIOJIHUTEIbHBIE KOMaH/Abl. llapameTpbl reoMeTpudeckux OOBEKTOB
BBO/JISATCA IIETYKOM B COOTBETCTBYIOIIEM MeCTe paboueit 00J1aCTH UM C TOMOUIBIO
okoH [laHenn CBOMCTB, KOTOpasMoOsABISIETCS TOcC]e Bbl3oBa KomaHzabl [lanenb
CBOMCTB KOMaHAbl ToukKa.

KoopnuHatel TOYKH BBOJATCS C MOMOIIBIO IIETYKAa B XapaKTEPHOU TOYKE
paboueii oOnacTu (Hampumep, cepeiarHa OTpe3ka, OnrpKalias TOdYKa, Hadajlo
xoopauHar (CTRL+0, Enter)) mwmu ¢ momormipio mojeit koopamHat ocet X u Y
([ALT+1] - BBOx 3HayeHus B moyie X, Mepexoj K KoopauHaTe Y- C IMOMOIIBIO
kiaapumu TAB, BBoa 3HaueHust koopauHaThl, [Enter]). AxrtuBuzanuio mosei
KOOpPJIMHAT TaKXE€ MOKHO MPOM3BECTH C MOMOINIbIO HIenuka. [Ipu BBojme TOukU
KOHTPOJIUPYETCS €€ CTHIIb (OTKPBIBACTCS ¢ TIOMOIIBIO IIETUKA 10 PACKPBIBAOIICH
KHOTIKE).

Ynpaxuenue 1:

BBeAUTE TOUKHU ¢ koopauHaTamu (20,30), (60,30), (50,50).
BBoa oTpe3ka mpou3BOIUTCS C MOMOIIBIO CAEAYIOMNX ACHCTBUM:



L. KoopnuHatel mepBOM TOYKM BBOASTCS C TIOMOINBIO IETYKa B
XapaKTepHOH Touke pabouei o0iacTu (Hampumep, cepearuHa oTpeska, Oauxanias
Touka, Hadyaso koopauHat (CTRL+0, Enter)) uiu ¢ momotibio mojield KOOpAUHAT
oceit X u Y ([ALT+1] - BBox 3Hauenus B noie X, Ilepexon k koopauHate Y ¢
nomoIbio kKiaasuiu TAB, BBo 3HaueHus KoopAuHATHI, [Enter]).

2 KoopanHatel BTOpPOii TOUKH TaK)KE BBOSITCS:

a) ¢ ITOMOIIBIO MIETYKA B XapaKTEPHOH TOUKE;

0) ¢ momomrkio moJiekt koopauHat oceid X U Y ([ALT+2] - BBO 3HAUCHHS
B noJie X, nepexo K koopauHate Y - ¢ moMouiepto kiasuu TAB; BBoJ 3HaueHus
KoopauHara, [Enter]);

B)  TI0 3HAYEHWIO JJIMHBI M yTIiia HAKJIOHA OTPE3Ka: BBOJ 3HAYCHU B MO
JmnHa s Yroon.

3. Ilpu BBOAE OTpEe3Ka KOHTPOJMPYETCS CTWUIb JUHUK - moie CrTuie.
[Ileq9koM MO pacKpBIBAIOIICH KHOIKE OTKPBIBACTCS MUANIOroBoe OKHO CHHTh M
BBIOMpAETCsl HY>)KHBIN CTUITh JINHUU.

MIOCTPONTE TOPU30HTAIBHYIO, BEPTHKAIBHYIO, napayuieNbHY¥o,
NEPICHIUKYIAPHYIO TPsSMble W OHMCCEKTPUCY, HUCIONB3YS paHee MOCTPOSHHBIC
OTPE3KH (TOUKH, Yepe3 KOTOPhIC MPOXOIAT MPSIMBIE - TPOU3BOJILHBIC).

BBoJ1 OKpY>KHOCTH MIPOU3BOAUTCS C TIOMOIIBIO CIEAYIONUX IEHCTBUI.

L. VYcranaBnuBaetcss oopucoBka oceit (C ocsimu, be3 oceit) u Ctuib
JIMHUM.

2, BBoautcs neHTp OKpyKHOCTH.

3. BBoauTcs TOoUuKa Ha OKPY>KHOCTH UJIH €€ PajInyC.

Kpome storo B IlaHenu pacmMpeHHBIX KOMaHJ HMMEIOTCSA CIEIYIOLIUe
KoMaHbl: OKPYKHOCTb MO TpeM ToukaM, OKpYyKHOCTb, KacaTeiabHas K | KpHUBOW,
OKpy>KHOCTb, KacaTesbHas K 2 KpuBbIM, -11- 3 xpuBbIM, OKpPY>KHOCTB 110 2 TOYKAM.
B stom Cnyuae, nocne yCTaHOBKM [TapaMeTPOB, MPOU3BOAUTCS IIETYOK 110 KHOIKE
Coznatb 00bEKT, KOTOPBIM JOJKEH ObITh AaKTUBHBIM.

[Tanensb cBoiicTB HenpepbiBHBINM BBOJ OOBEKTOB.

MOCTPOUTE OKPYKHOCTU: ¢ quameTrpoM 10 MM (LIeHTp — B MPOU3BOJILHOMN
TOUKE); MO TPEM MPOU3BOJILHBIM TOUKAM; KacaTeIbHYIO K OAHON U3 OKPYKHOCTEH;
KacaTelbHYl0 K JBYM M[POU3BOJBHBIM KpHUBBIM; KAacaTeIbHYO K TpEM
MPOM3BOJIbHBIM KPUBBIM; 1O JAByM Toukam.CriaxuBanue no toukam),NURBS-
KpuBas (criaaxkuBaHue BHE TouyeK).KOHLBI JTMHUI yCTaHABIMBAIOTCA ILIETYKOM B
XapaKTEPHOW TOYKE WM C MOMOUIBIO 33JaHus JUIMHBI U yria. [locne BbImoHeHHs
BCEX YCTAaHOBOK HEOOXOAMMO IIEIKHYTh Ha KHOMKeCo31aTh OOBEKTHPUMEHUB
KoMaHy HempepsiBHBIA BBOA OOBEKTOB, CO3JalTe BHEIIHUNA KOHTYP (QUTYPHI
(ctuiib iuHui - ToHkas), [Ipu co3qaHum KOHTYypa UCHOJIB3YWTE pPAa3IMYHbIE JTUHUU
- Otpe3sok, [lapannensHblii oTpe3ok, IlepnennukynspHeiii oTpe3ok, KacarenbHbii
oTpe30k, [lyra nmo Tpem Toukam, Crinaitn, NURBS-kpuBasi.

Coxpanute ¢aiin ¢ umeHeM VYnpaxHeHue 1 B manke JlaGopaTopHas
pabotal.

[TocTpoenue acku mMpou3BOAUTCS MO JJIMHE U YIIy Wi 1o anuHaMm. [lpu
ATOM YCTaHABJIMBAIOTCS CIIEIYIONIUE AJIeMEeHTHI: Y cekaTh unule ycekars (nepBblid
AJIIEMEHT U BTOPOM). DJIEMEHThI YKa3bIBAIOTCS MOCIEI0BATEIbHBIMY IIETYKaMu. B



[Tanenu pacmMpeHHBIX KOMaHJ uMeeTcss komaHaa - Packa Ha yriax
o0bekTa. Yrpaxxkaenue 2 - [locTpoiite uepTéx neraiu

Pexomennanuu:
Brizosure komanay [Ipssmoyronbauk. Ha [1aHenu CBOMCTB yCTaHOBUTE OTPUCOBKY
ocelt (knonka C ocamu). B oknax Breicota u [llupuna BBeAUTE COOTBETCTBYIOIINE
3HaueHusi mapameTpoB. llocrme ykazaHHBIX JAeMCTBUH ToOsBUTCA  (DaHTOM
NPSIMOYTOJIbHUKA C NPUBA3KOW K HIDKHEMY JIEBOMY VIUIy MPSAMOYTOJIbHUKA.
[lexuxkoM o Hayary KOOPAUHAT 3a(hUKCUPYUTE MPSIMOYTOIbHHUK.
KomaHaadxkenucranta KpuBOu

[IpuBs3Ka - UHCTPYMEHT, ITO3BOJISIOIIMK TOYHO 33JaTh I10JIOKEHUE Kypcopa,
BEIOpaB YCJIOBHE €r0 TMO3UIIMOHMPOBAaHUSA (HAampuUMEp, B y3JaX CETKH, WA B
Onuokaifieit XxapakTepHON TOUKE, UM Ha TepeceyeHnr OOBEKTOB U T.1.)

B cucreme umerorca cienyromme BHABI NPUBA30K:bikaimas Todka,
Cepenuna, Ilepeceuenue, Kacanue, Hopmans, [1o cetke, BeipaBuuBanue, YrioBas
npuBsizka, llentp, Touka Ha kpuoil.llpuBsizka MoXkeT OBITH TJI00ATHHOM -
JNEUCTBYIONIEH MO YMOJYAHUIO U JIOKAIbHOU (OJJHOKpATHAs).

['noGanpHas mpuBsi3Ka MpU €€ TMOJKIIOUYCHUH TOCTOSIHHO JCHCTBYET MpHU
BBOJIC U PEIAKTHUPOBaHUU OOBEKTOB. Hampumep, eciau BKIIOYEHA TJIOOaibHas
MPUBS3KA K MEPECEUCHUSIM, TO MPU BBOAE KAXKJIOW TOYKH CHCTEMA aBTOMATHUYECKH
OyJeT BBITIOJHATH TOMCK OJMKAWIIero mnepecedeHuss B Ipejernax JOBYIIKH
Kypcopa. Bxitouaercs u ycTaHaBIMBaeTCs TJIOOajdbHAs MPHUBS3KAa C IMOMOIIBIO
KHOTIOK

JloxanbHas NOpUBS3KAa BBI3BIBAECTCA 4YEpPEe3 KOHTEKCTHOE MEHIO (IpaBast
KHOTIKa MBIIIA) TPU CO3JaHUM KaKOro-IMOO TEOMETPUYECKOTO OOBEeKTa U
BBINOJIHSIETCS TOJIBKO JJIi OOHOM KOMaHIbl. I[I03TOMY JIOKaIbHYIO HPUBSI3KY
TpeOyeTcsi BCSIKUW pa3 BBI3BIBATH 3aHOBO. JlokanbHas MpHBs3Ka SIBIsETCS OoJiee
npuopuTeTHOM.ueM rio0anbHas. [Ipu BeI30BE KakoOW-IMOO KOMAaHIbI JOKAJIbHOU
MPUBSI3KY OHA TIOJIaBIIET YCTAHOBJICHHBIC I100aIbHBIC MPUBSI3KU HA BPEMSI CBOETO
JeNUCTBUA (710 BBOJIa TOUKH WJIM OTKa3a).

Ynpaxuenue 4 - [TocTpoiiTe ¢ UCIOIb30BaHUEM TJI00AIBHOM M JIOKAJIbHON
NPUBS30K (PparMeHT, MPeACTaBICHHbIA HA pUCYHKE 25

[lanens PepakTupoBaHWe mpenHa3HadyeHa [l BBOJA KOMAaHH IO
penaKkTUpoBaHuI0 OOBEKTOB. B maHenb.BXOAAT chedyromue KoMauabel: CaBur
(CoBur mo yriny u paccrosuuo)r, IloBopor, MacmrabupoBanue, Cummerpus,
Komnusa no oxpyxknoctu(Konust no kpuBoi, Komus mo KOHLIEHTPUYECKOH CETKe,
Komuss mo cetke), Jedopmauus cnsurom ([edopmanus mnoBopoTom), Yceub
KpUBYIO(KpUBYIO  2-Ms  TOYKamu, BbIpOBHAT, 1O  rpaHulle, YJIaluTh
dacky/okpyrnenue), Pa3outs kpuByro, Ouuctuth 00macth, [IpeoOpa3zoBath B
NURBS.

B manenu Bwimenenue cocpemoToueHbI KOMAH/BI MO BBIICIECHUIO 00BEKTOB
WA UX dacTed:Beigennts mo cBoiictBaMm, Brigennts Bcé, BuInenuTh 0O0BEKT
yKa3zaHnueMm, Bpiienuts cnoul ykazanuem, BepiaenuTes BUA ykazaHueM, BwiiennThb
pamkou, Beiaenuts BHE paMKu, Beiaenuts cekyuien pamkou, Beiaenuts cekymen
JIOMaHOM, BBIAEIUTH MPEKHUN CIUCOK, BBIACIUTH MO TUNY, BblAenuTh no (TUIo
KpUBOM, Beiaenurs rpyminy.



Koneuno, gas Toro 4roObl BBIJIENUTH OOBEKT OH JOJDKEH OBITH CO3/aH.
PenaktupoBaHue 00bEKTa MPOUCXOUT OCIE €TO BbIACICHUS.

Pexomennanuu:

> TaK Kak JeTajb CUMMETPHUYHas, TO LEIecoOo0pa3HO IOCTPOUThH €€
HOJIOBUHY (C MCIOJb30BAaHUEM BCIIOMOIaTEJbHBIX MPSIMBIX, HEIPEPHIBHOTO BBOJA
00BEKTOB, (acok U T.O.), @ BTOPYIO IMOJIOBUHY IOJIYYUTh C MOMOIIBIO KOMAaH[bI
CumMerpust (miepes; BBIIIOJHEHUEM OSTOM KOMaHAbl HEOOXOAHMMO BBIIEIUTH
MOCTPOEHHYIO TIOJIOBUHY);

> IpPU BBINOJTHEHUH OKPYKHOCTEH € JAMAMETPOM 6 MM IOCTPOMTE
OKpYKHOCTh ¢ auamerpoM 40 MM (cTtuib JuHMM - OceBas), Ha HEW MOCTPOWTE
OJIHY OKPYXHOCTb C JuMaMeTpoM O MM, BBLIEIUTE €€ YyKa3aHUEM, a 3aTeM
npuMeHuTe komanay Konwus mo okpyKHOCTH;

> JUJISl TIOCTPOEHUSI OCEBBIX JIMHUN MpUMEHHUTE KOMaHJibl OceBasi TMHUA
1o IByM ToukaM, ABTooceBasi, O003HaueHue IieHTpa 3 naHean O003HaueHUS;

> JUITHUE YYACTKHU JTUHUNA MOXKHO YIQJIUTh C MOMOIIbIO KOMaHAblY CeUb
KPUBYIO;

> BCIIOMOTaTeNIbHbIE KPUBBIE MOXKHO yAQIUTh KOMaHIou: Pemaktop /

VY nanuts / BcnomorareabHble KPUBBIE U TOUKHU.

['eoMeTpruecKkui KalbKyJIATOP

Opaum u3 Cnoco0oB 3afaHHUsi YHUCIOBBIX MMApaMeTPOB TrpadUuyeCcKux
OOBEKTOB SIBJISIETCSl CHSATHE 3HAYCHWM IMapaMETPOB C YK€ CYIIECTBYIOIIHUX
o0bekTOB. JlJii 3TOr0 HUCHOJB3yeTCsl Tak Ha3biBaeMbldl ['eomerpuueckuit
KaJIbKYJIATOP

KomaH1bl reOMEeTpUYECKOr0 KaJbKyJISITOpa JOCTYIIHBI B KOHTEKCTHOM MEHIO
II0JI1 BBOJA YHCJIOBOTO NapaMeTpa, €CJIM B 3TOM I0JIE€ HE HAXOAUTCS TEKCTOBBIN
Kypcop. HaGop xomaH; 1 3aBUCHT OT THIA MapaMeTpa.

[Tocne BbI30Ba KOMaHIbl ['€OMETpUYECKOrO KaJbKyJsiTOpa TpedyeTcs
yKa3aTh 00BEKT (OOBEKTHI), MapaMeTpbl KOTOPOTO TPeOyeTcsl CHATh: YCTAHOBUTH
bdcop Tak, 4TOOBI €ro «IOBYIIKAa» 3aXxBaThIBajla HY>KHBIM OOBEKT, U HaXaTb
KJIaBUITY<ENter>umnu neByro KHOMKY MBILIH.

Bo BpeMs paboThl reoMeTpuyecKoro KajibKyjsiTopa usMmeHsercs I[lanenn
CBOMCTB. Bce nmeBmIMecs Ha HEW BKIIAJIKUA 3aMEHSIIOTCS OJTHOM, HA3BAHUE KOTOPO
COOTBETCTBYET BBIOPAHHOW KOMaHJE TIE€OMETPUYECKOr0 KalbKyJsITOpa, a Ha
[Tanenu cnennanbHOrO YIPaBIECHUA OCTalOTCa KHONKulIpepBaTh KOMaHIy u
CnpaBka. OHU MO3BOJSIFOT OTKA3aThCSl OT HCIOJIB30BAaHUS T€OMETPHUUYECKOTO
KQJIbKYJIATOPA WJIA IOJYYUTh CIIPABKy O TEKYyIIEH KOMaHJE T'€OMETPHUYECKOIO
KaJIbKYJIATOPA COOTBETCTBEHHO.

Ympaxnaenue 6 - Jloctpoiite uepTéx aeranu u3 ynpaxHeHus 5, . 100aBUB ¢
MOMOIIBI0 T€OMETPUUYECKOTO KAJBKYJISITOpA TPU OTBEPCTUS TUAMETPOM 6 MM

[Tanens Pazmepsl coiepkUT cienyroiue koManabl: ABTopa3mMep(Io3BoJiseT
MIOCTPOUTH pa3Mep, TUII KOTOPOTO aBTOMATUYECKH

OMpEEseTCs CUCTEMON B 3aBUCUMOCTH OT TOT0, KaKM€ OOBEKTHI yKa3aHbI
JUI. TIPOCTAHOBKU pasMepa), JIuHelHbIi pasmep, JluameTrpasibHBIM paszmep,
Paguaneublii pasmep, YrimoBou pasmep, Pasmep nyru oxkpyxkHoctH, Paszmep
BBICOTBHI.



OOmasi mocaen0BaTEbHOCTh JIEHCTBUN TMPU MPOCTAHOBKE OOJBIIMHCTBA
pa3MepoB CleayIOIIas:

L. BbI30B KOMaH/Ibl MPOCTAHOBKHU pa3Mepa HY>KHOTO THUIA UM KOMAaHJIbl
aBTOMATHUYECKOM MPOCTAaHOBKU Pa3MepOB.

2. VYkazanue 00bEKTOB (00BEKTa), K KOTOPHIM TPEOYyeTCs MPOCTaBUTh
pasmep.

3. Hactpoiika HauepTaHusi pa3mepa C MOMOIIbIO BKJIaAok [lanenu
CBOWCTB.

4. PenaktupoBanne (mpu HEOOXOAWMOCTH) pa3MEpPHOW HAINUCU U

3aJlaHHE €€ MOJIOKEHUSI.
[TaHens CBOMCTB MpY HAHECEHUH PAa3MEPOB UMEET JABE BKJIAJIKU: HA PUCYHKE
29 nokazaHa BKJIaJka Pa3Mmep npyu HaHECEHUM JIMHEHHBIX pa3MEPOB; HA PUCYHKE
30 - Bkiagka [lapamerpei. C momouplo BkJIagku Pa3Mep ycTaHaBIMBaIOTCS
II0JIO’KEHUE Pa3MEpHBIX JIMHUM, UX TUIl U NTapaMeTphl pa3mepa. ll{eaukoM 1o okHy
TexcT BBI3BIBAECTCS AMATIOTOBOE OKHO
KOHTpoJIbHBIE BOIIPOCHI
1. Onumure pacnosioXeHue B OKHE CUCTEMbl M HazHaueHue CTpPOKH MEHIO,
[Tanenn Bupn, Knonok ymnpasnenus oxkHoMm Komnac, KomnakTHol manenw,
WNucTpymMeHTanbHOM maHeny, naHenu CnenuanbHOIO YNpaBeHMs], MTaHEIH
Texyuiero cocrosiHus, 3apoc CUCTEMBI.
2. Kakue Buabl JAOKYMEHTOB MOXHO co3naTh B cucteme? Kak co3marorcs
JIOKYMEHTBI?
Kakue nHCTpyMEeHTaNbHbIE MaHeIn coAepKUT KoMItakTHas naHesb?
Kak Bb13Bath [lanens paciipeHHbIX KOMaHa?
Uro Takoe npussizka? Kakue BUIbI IPUBS30K BbI 3HaeTe?
Kak ycranoButh rio0anbHyio mpuBsa3ky? Kak OTKIIOUHTH TII0OATBHYIO
MPUBSIZKY?
/. B yeM oTinuMe JOKaJIbHOM MNpuBA3KUM OT TriobOanbHONW? Kak BbI3BaTh
JIOKQJIbHYIO TPUBSI3KY?
8. Kak BeinonHstorcs acku U okpyriieHus? Kakue mapaMeTpbl yKa3blBarOTCs
IIPU BBITIOJTHEHUH 3TUX 3JIEMEHTOB?
9. Kak BBIIIOJIHUTB PEJAKTUPOBAHUE DIIEMEHTOB?
10.Kaxkue BUABI BbIEIEHUS Bl 3HAeTE?
11.C nomonibio Kakoi KOMaHbl MPOCTABIISIIOTCS pa3Mephl Ha yepTexe?
12.Kak BBIMIOJIHUTH TEKCT MO pa3MEPHON HAJMHUCHIO?
13.Kak yCTaHOBUTH PYyYHOE PACIIONIOKEHHE pa3MEpPHON HaAUCH?
14.Ha3oBuTe BHUIBI NOCTPOEHUS MPAMOYTOIbHUKOB. C IMOMOIIBIO KaKOW
KHOITKM MO’KHO BBIIIOJHUTH OOPUCOBKY oceil? I'1e HaXxoAuTCs 3Ta KHOIKA?
15.Kakue BUIbI BCIOMOTATENbHBIX NpsIMbIX HMeEKTcs B cucteme? Kak onu
BBOAATCA?
16.Kak Bb3bIBacTcs I'eomerpuueckuil kanbkynstop? Kakue ¢yHkuuu oH
BBITIOJIHSET?
JlaGopaTopHasi padora Ne3 BpinoJiHeHHe MPOCTPAHCTBEHHOM MO/Ie/IH
JAeTaJH ¢ IPMMEeHeHHeM ollepaliy BbIIaBJINBAHUSA

©o ok w



Lleas paboTHI - IOJIyYCHHE HABBIKOB CO3/IaHUS TPOCTPAHCTBEHHBIX MOJIEIICH
JieTanei TUIa rniacTuHa.

[Ipenmet paboThl - rpaduyeckas cucrema Kommac-3D.

TexHrueckue cpescTBa - NEPCOHATBHBIN KOMIIBIOTED.

[IporpaMmMHbIe  cpeicTBa- omepanuoHHas cucrema MSWindowsXP,
rpaduyeckas cucrema Kommac -3D.

[lopsiioK  BBINOJIHEHUS  pabOThl - OOYy4YaloOIIMICS  MOCJEeI0BaTEIbHO
BBHITIOJTHSCT YNPAXKHEHUS. Y CBAaMBAeT HaBBIKM PAOOTHI B rpadUyecKoil cHUCTEeMe,
paccMaTpuBaeMble B YOPAKHEHMUSIX, IIOCJIE€ YEro BBIMIOIHSACT 3aJaHus K
naboparopHoii pabore. Bce moxkymeHThl coxpassitoTcsi B mamnke Jlaboparophas
pabota 3. 3aTeM CTyIEHT HAaXOJWUT OTBETHl HA KOHTPOJIbHBIE BOMPOCH K
n1abopaTopHO# paboTe u 3amuIaeT padboTy.

3.1 OcHOBHBIE MOJOKEHUS CO3/IaHUS MPOCTPAHCTBEHHBIX MOJIEIICH neTanei

Hnst pabotrel B Komnac -3D ¢ JOKYMEHTOM-JETalblO CIYKUT KOMaHZa
Coznats /JleTans/OK.

KommnakTHas naHesb COJIEPKUT WHCTPYMEHTAJIbHbIE MaHesu:
PenaktupoBanue  geranu, IIpoctpanctBeHHble — KpuBble, I[loBepxHOCTH,
BcnomorarensHas reometpus, Mzmepenus, PuiibTpbl

IIpu paGote ¢ moboii moxaenbio neranu B Kommac -3DHa skpaHe, KpoMme
OKHa, B KOTOPOM OTOOpaxkaeTcs JAeTallb, TOKa3bIBAETCs OKHO, cojiepkaiee JlepeBo
MOCTPOEHUS - 3TO TPENCTaBIICHHAas B rpadUyecKOM BHUJE TOCIEIOBATEIHHOCTD
DJIEMEHTOB, COCTaBIsOmMUX AeTaib. OHU oToOpaxkatorcs B JlepeBe B mopsiake
cozmanusi. B JlepeBe mocTpoeHHsT OTOOpakarOTCS CIEAYIONINE DJICMEHTHI:
0003HaueHNE HaYaIa KOOPAUHAT, IIIOCKOCTH, OCH, ICKU3bI U OTICPAIIHH.

Ocku3, 3aJ€MCTBOBAHHBIM B JIO0OHM oOmepanuu, pa3MeniaeTcss Ha BETBH
JlepeBa TOCTpOEHHMS, COOTBETCTBYIOLIEHM OTOW omnepanuu. Kaxapli >3aeMeHT
aBTOMAaTUYECKH BO3HHUKAeT B JlepeBe mocTpoeHusi cpazy IMociie TOro, Kak OH
co3naH. Bl Mokere mepemMeHOBaTh J1I0OOW 3iieMEeHT B JlepeBe MOCTpOEHUs.
CrneBa OT Ha3BaHUA KaXJA0ro 3jieMeHTa B JlepeBe oToOpa)kaeTcs MUKTOrpaMma,
COOTBETCTBYIOIIASI  CIOCOOY, KOTOPBIM 3TOT 3J€MEHT mnojydyeH. OObIYHO
IMUKTOTPpaMMBbI 0ToOpaxarorcs B JlepeBe MOCTpOSHUSI CHHUM I[BETOM. Eciii 00BeKT
BBIJICJICH, TO €ro nukrorpamma B [lepeBe 3eneHas. Ecau oO0BeKT ykaszaH s
BBITIOJTHGHHUS OTIEpaIiH, TO €ro MUKTorpamMma B JlepeBe kpacHasl.

[TocTpoeHne TpexMEepHOM MOJEIH JCTAIM HAYUHACTCS C  CO3JaHusd
OCHOBaHHUsl - ee mepBoro (opmooOpa3zyromero siemMeHTta. OCHOBaHHE €CTh Y
JI000M JIeTaau; OHO BCETAa OHO.

B kadecTBe OCHOBaHHMSI MOXKHO HCIIOJIB30BaTh JIFOOOW M3 YETHIPEX THIIOB
dhopMOo0Opa3yOmMUX IEMEHTOB - AJIEMEHT BBIJABIUBAHUS, JJIEMEHT BpaIleHUS,
KHHEMATHYECKUH DJIEMEHT U DJIEMEHT TI0 CEUCHUSIM.

B navane co3gaHus MojeM BCErjia BCTAE€T BOMPOC O TOM, KAKOM AJIEeMEHT
UCITI0JIb30BATh B KAYECTBE OCHOBaHUS JeTanu. /{15 oTBeTa Ha HEro HyHO XOTs Obl
NPUOJIM3UTENBHO PEICTABIATh KOHCTPYKIUIO OyAyIel AeTalu.

MBICIIEHHO HCKJIIOYUTE U3 JTOW KOHCTPYKIHMH (AcKu, OKpYTJIEHHUS,
MPOTOYKH M TMPOYHE MEJKHE KOHCTPYKTHBHBIC DJIEMEHTHI, pa3OeiTe JeTanb Ha
cocTapismonme ee GopmMooOpasyrolre IeMEeHThl (MapauiesIenUunebl, MPU3MBI,




IUJINHAPHI, KOHYCBHI, TOPbI, KHHEMAaTUYECKUE AJIEMEHTHl U T.1.). Yaimie Bcero B
KaueCTBE OCHOBAHUSI MCIOJB3YIOT CaMblii KPYMHBIM M3 3TUX 3JeMEHTOB. Ecnu B
COCTaBe JETaJd €CTb HECKOJIbKO COINOCTaBUMBIX IO pa3MepaM 3JIEMEHTOB, B
KauecTBE OCHOBaHUSA BBIOMPAIOT TOT U3 HHUX, K KOTOpOMY MOTpedyeTcs
HEIOCPECTBEHHO n00aBIATh (BBIpE3aTh) HauOoJbIIICEe KOJINYECTBO
JOTIOJTHUTENBHBIX 00BEMOB.

Wuorga B KauecTBE OCHOBAHUS WCIOJIB3YIOT MPOCTOM dJIEMEHT (Hampumep,
napajieenunea, UINHAP), ONMMCAHHBINA BOKPYT MPOEKTUPYEMOU JeTanu (Ui ee
4acTH).

B HekoTOphIX ciydasx MOXHO BbIOpaTh OCHOBaHWE (a TaKK€ HAMETHTH
JAJbHEUIINN TOPSIIOK MPOEKTUPOBAHUS AETaIM), MPEACTABUB TEXHOJIOTMUYECKUI
IPOLIECC €€ NU3TOTOBJICHHUS.

[TocTpoenue 110600 OCHOBaHUSI HAUMHAETCS C CO3/IaHUs ICKU3A

[lepen co3manumeM »5cku3a BblOepuTe B JlepeBe MNOCTpOEHHS JETalu
IUIOCKOCTh, Ha KOTOpPOM OH Oymer pacnojoxkeH - @DpontanpHas(XY),
I'opuzontanbHas(XZ),[IpopunasHas(YZ). [nsg 3TOro IIEIKHUTE MBIIIBI0 Ha €€
Ha3BaHuu. [lukrtorpamma miockoctu B JlepeBe mocTpoeHusi OyJeT BblAelieHa
3€eJIEHBIM IIBETOM, & B OKHE JeTanu OyJeT MOJICBEYCHO YCIOBHOE 0003HAYCHHE
IJIOCKOCTH (KBaAPAT C XapaKTEPHBIMU TOUKAMM).

3ameuanue. BpiOOp TMIIOCKOCTH 71l MOCTPOEHHUS 3CKU3a OCHOBAaHUS HE
BJIMSET Ha JaJbHEUIIUN NOPSAIOK MOCTPOEHUS MOJEIN U ee cBoicTBa. OgHAKO OT
HEro 3aBUCUT TMOJOXKEHHE JeTald Npu BbIOOpE CTaHAAPTHOMW OpPHUEHTALIUU.
Hampumep, ecnu 3cKku3-ceueHne JIeMEHTa BBIJaBIMBAHUS MTOCTPOSH B TIJIOCKOCTH
XY, To mpoeKIus d7eMeHTa Ha BUE criepeau OyIeT coBmaaaTh ¢ (HopMoit 3cKu3a.

Ocku3 yaoOHO CTPOUTH, KOTJla €ro IJIOCKOCTh COBIAJAET C IUIOCKOCTBIO
’KpaHa (€ciM IUIOCKOCTh 93CKHM3a TMEpIEHANKYJIsSpHa IJIOCKOCTH JKpaHa,
MOCTPOEHUE COBEPIIEHHO HEBO3MOXKHO). YTOOBI pa3MECTUTh BbIICIICHHYIO
IJIOCKOCTh MapajuiesbHO TUIOCKOCTH SKpaHa BbI30BUTE KoMaHay HopMalibHO K... U3
MEHIO KHOMKK OpueHTaIus WK U3 KOHTEKCTHOTO MEHIO.

YroObl co3maTh OSCKM3 B BBIICTICHHOW IUJIOCKOCTH, BBI3OBUTE U3
KOHTEKCTHOTO MEHIO KOMaHAYy ODCKU3 WM HaXMHUTEe KHOMKY Ocku3 Ha [lanemm
TeKyIIero coctosiHus. Knomka Dcku3 ocTaHeTcss HAKaTOW. ITO CBUICTEIHCTBYET
O TOM, YTO CHUCTEMa HAXOJIUTCS B PEKUME pPEIAKTUPOBAHMUS OSCKH3a. Pexum
pPEMAKTUPOBAHUS OICKU3a Majo OTIMYAETCS OT pEeXUMa PeIaKTHPOBAHUS
dbparmenta KOMITIAC-3D. B Hem noCTymHBl BCE KOMAaHIbI TIOCTPOCHHS U
penakTupoBaHusi rpaduuecKuX OOBEKTOB, BBIICIEHUS, U3MEPEHUHN, MPOCTAHOBKU
pa3sMepoB, HAIOKEHUS aPaMETPUUECKUX CBA3EH U OTPAHUYECHUN.

HcknroueHre  COCTAaBISIIOT ~ KOMaHIBI — CO3JIaHUS  TEXHOJIOTHYECKUX
0003HauEHUH - B pEKUME PEAAKTUPOBAHUS ICKH3a OHU OTCYTCTBYIOT.

3ameuanue. Eciu B 3CKU3 Bce ke MONAIM TEXHOJOTUYECKHE 0003HAUYECHMUS
(HampuMep, OHM OBUIM CKOMHMPOBaHBI yepe3 Oydep oOMeHa u3 rpadHuuecKoro
JIOKyMEHTa), 3TO HE NPEnsATCTBYEeT JalbHeliield padoTe. OTU OOBEKTHI HE
YUUTBIBAIOTCS Mpu oOpa3oBaHMM OOBEMHOro JjeMeHTa. B  3cku3e oOHu
COXPaHSIOTCS.



DCKHU3 MOXET cojepkaTh TeKCT. [Ipy BhIXO/Ie U3 peKUMa PEIaKTHPOBAHUS
ACKM3a BCE TEKCThl B HEM MpeoOpas3yroTcss B OJMH WM HECKOJIbKO KOHTYpOB,
cocrosiux u3 kpuBbix NURBS(HeperysipHbIif paninoHanbHblid B-crinaiin).

Korma cosnmanue 3cku3a 3aKOHYEHO, HEOOXOJIMMO MEPEeUTH B PEXKUM
TPEXMEPHBIX TOCTPOEHUN - OTOXMHUTE KHOINKY OCKM3 Ha MaHEId TEKYIIEro
coctosinug. Cuctema BEpHETCS B PEKUM TPEXMEPHBIX MOCTPOCHUM.

DCKHU3, MOCTPOEHNE KOTOPOro TOJBKO YTO 3aKOHUEHO, OYyJeT MOJCBEYEH B
OKHE JICTaJIA U BBIJICJICH B J[epeBe moCTpoeHUsI.

[Tocne »TOoro HEOOXOAMMO yKa3aTh, KakuM CIIOCOOOM Tpedyercs
nepeMeniaTh 3CKM3 B MPOCTPAHCTBE JJISl TIOJIYYCHHS] OCHOBAHHS HYXKHOTO THIIA,
T.€. BRIOpaTh BUJ (OpMOOOpa3yIOIIEH Onepau.

3.2 DneMeHT BblJIaBIMBaHUS

JIist  co3maHust OCHOBAaHUS JE€TAId B BHJIE DJEMEHTA BBIABIMBAHUS
BbI30oBUTE KOoMaHAy Omepamuu - Onepauusi - BpinaBivBaHus WM HaXKMUTE
kHoMKy Onepanus BbljaBauBanus 1

Komanna Omnepanusi BbIJaBIMBaHUSA JOCTYIIHA, €CJIM B MOJENU €lIe HET
OCTIOBaHUS J€TAJIM, U BIICJICH OJIMH ICKU3.

TpeOGoBaHuUs K 3CKU3Y 3JIEMEHTA BbIJIABJIMBAHMUSL:

- B ACKM3€ MOKET OBITh OJMH WJIK HECKOJIBKO KOHT'YPOB;

- €CIM KOHTYpP OJHUH, TO OH MOXET OBITb PA30MKHYTHIM WJIU
3aMKHYTBIM;

- €CJIM KOHTYPOB HECKOJIBKO, BCE OHU JOJIKHBI OBITh 3aMKHYTHI;

- €CJIM KOHTYPOB HECKOJBKO, OJTMH M3 HUX JOJDKEH OBITh HAPYKHBIM, a
JIPYTHE - BIIOKCHHBIMH B HETO;

- JIOTYCKAETCs OJIMH YPOBEHb BIIOKEHHOCTH KOHTYPOB.

[Tocie BbI3OBa KOMaHAbl Ha I[laHenn CBOMCTB TMOSIBATCA JJIEMEHTHI
yIpaBJICHUs, KOTOPBIC TIO3BOJISIFOT 3aJ1aTh apaMeTphl oneparuu (pucynku 34-36).

[Tocne 3aganus Bcex mapaMeTpoB AJIEMEHTA BbIJJaBIMBAHUS HAXKMUTE

kHornky Co3naTth Ha [laHenu crenuanbHOTO YHPABJIECHUS AJIA MOCTPOCHMUS
OCHOBaHMUSI. -

Co3aHHbIi  BJEMEHT  BBIJIABIIMBAHHUS  MOSBIAETCS B OKHE, a
COOTBETCTBYIOIIAsI €My MTUKTOrpamma - B JlepeBe mocTpoeHusl.

YnpaxHenue Ne7 - BellioJHEHUE TPOCTPAHCTBEHHON MOJETN JETAJIU.

ITopsinok nmocTpoeHus:

> co37aéM JOKYMEHT - JleTans;

> B JlepeBe noctpoenus BeiOUpaeM miockoctb XY

> HaxuMaeM KHonky Co3marb 3CKM3 - BXOAMM B PEXUM
pPENAKTUPOBAHUS ICKU3A;

> BBIIIOJIHAEM YepTEX JeTainu (OCEBbI€ JMHMHM U pa3Mepbl MOXKHO HE
HAHOCHUTb);

> BBIXOJJUM U3 peXUMa PEIAKTUPOBAHUS 3CKU3a  (OTKHUMAaEM
kHONIKYCo31aTh 3CKU3);

> Ha mnaHenu PemakTupoBaHue MNPOU3BOJUM MIETYOK IO KHOIIKE

Onepaulm BbIJIABJIMBAHUS - BXOAHUM B PCIKHUM PCAAKTHPOBAHUS OIICpaALlUU;



> B Ilamenn cBoOWCTB ycraHaBiauBaeM  mnapamerpsl:  lIpsmoe
HarpaBiieHue, Ha paccrosHue, BBOJIaM 3HAYEHHUE PACCTOSIHUS - 4; TUIT IOCTPOEHUS
TOHKOM cTeHku - Her; (mpu mpaBuiibHOM BbINOJIHEHUHU KHOMKa Co31aTh OOBEKT
CTAHOBUTCSI aKTUBHOM);

> INpOU3BOAUM MICITYOK IO KHOIIKC COB,Z[aTB OOBEKT - TIOSBIISICTCS
INPOCTPAHCTBCHHOC I/I306pa}KCHI/IC JACTaJIH,
> B I[CpCBC IMOCTPOCHUS IMMPOU3BOAUM IICIYOK IIO HA3BAHHIO ACTAIIN U

MIETYKOM MPAaBOW KHOMKHU BBI3BIBAEM KOHTEKCTHOE MEHIO, B KOTOPOM BBIOMpaeM
nyHKT - CBOMCTBa-,

> B okHe CBoiicTBa BBOJMM Ha3BaHue jAeTaid - [lnactuHa u BeIOMpaeM
I[BET, 3aT€M MPOU3BOJIUM HIETUYOK M0 KHOTKEe C031aTh OOBEKT.

Ha nmanenun Bupn pacnonoxena kHonka OpueHrtauusa. Haxartue Ha cTpenky
pPAIOM C 3TOM KHOIIKOM BBI3BIBAET MEHIO C IIEPEYHEM CTAHAAPTHBIX HA3BaHHUU
opuentanuu: Cepxy, Cauzy, Cnesa, Cnpasa, Crnepenu, C3aau, M3zomerpus XYZ,
Mzometpust YZX, Uzomerpus ZXY, JlumeTpusi(kakaoe U3 HUX COOTBETCTBYET
HaIlpaBJICHUIO B3IJIsI1a HAOM0AaTEs HA MOJICID).

IIpu pabore B Kommac -3D A0CTYITHO HECKOJIBKO THIIOB OTOOpaKEHUS
Mozenu. YToObl -yCTaHOBUTH THI OTOOpaXeHUs!, BBIOEPUTE €ro Ha3BaHUE B MEHIO
Bun / OtobpakeHre nin HaXKMHUTE COOTBETCTBYIOUTYIO KHOIKY Ha naHeau Buj.

NmeroTcs crenytonme TUIbI 0TOOpaKeHU: -

Kapkac coBOoKymHOCTb Bcex pebep U JIMHUU OuepKa MOJIEINH;

be3 HeBUIMMBIX JINHUM COBOKYITHOCTb BUJIMMBIX IIPH TEKYILEH OPUEHTALUU
MoJieH pedep, BUANMBIX YacTel pedep v JTMHUHM OYepKa MOJIETIH;

HeBumumble JMHUM TOHKME HEBUAMMBIE peOpa © dacTu pebdep
OTOOPAKAIOTCS OTINYAIONTUMCS OT BUAUMBIX JIMHHH (00JIe€ CBETIIBIM) IIBETOM;

[TomyToHOBOE OTOOpa)k€HHE C KapkacoM - OOBEAMHEHHE MOJIYTOHOBOIO
oToOpaxkeHust U 0ToOpakeHHsl 6€3 HeBUAMMBIX JUHUN. Ha skpaHe o HOBpEMEHHO
MOKAa3bIBAETCSI TOBEPXHOCTh MOJIEJIM C YYETOM 3a/JIaHHBIX ONTHYECKUX CBOMCTB U
BUJIMMbIE (MPU TEKYLIEH OPUEHTALUU MOJENH) pedpa, BUIUMBIE YacTU pedep U
JluHun ouepka MOJEIH.

3.4 Co3pgaHue TPOCTPAHCTBEHHBIX Mojener aertaneid ¢ Mcnonb3oBaHneM
CYILIECTBYIOIUX (parMeHTOB

[Ipr BBIIONHEHWM TPOCTPAHCTBEHHBIX Monenend AeTanedl  MOXKHO
UCIIOJIb30BaTh YK€ CYLIECTBYIOIIME (parMeHThl, CKOMMPOBaB UX B 3cKu3. llpu
konupoBanuu B cucreMe Kommac -3D ucnonb3yercsi cCOOCTBEHHBIM MEXaHU3M
Oydepa oOMeHa. BriienuB HYy)KHYIO 4acTh H300pa)KeHUsI U IOMECTUB ee B Oydep,
BBl 3aT€M CMO’KET€ BCTABUThH Haxojsiuecs B Oydepe 0OBbEKThI MO0 B TOT K€
camblii, MO0 B APYrou 3arpyKEHHBIN 11t paboThl JOKyMeHT. [Ipu aToM oTmamaer
HEOOXOJUMOCTh B MHOTOKPaTHOM BBbIUYEPUMBAHUU OJIMHAKOBBIX WM TOXOXKHX
00bekTOB. O0BEM MHPOPMALIMH, KOTOPBIM MOKHO IMOMECTUTH B Oy(dep oOMeHa, He
orpanuueH. Copepxxkumoe Oydepa coxpaHseTcsl Ha JHCKE B CHEIUAIbLHOM
CUCTEMHOM d(aiine.

3.5 Co3gaHue MNPOCTPAHCTBEHHBIX MOJEIEH TOHKOCTEHHBIX JIETAJICH.
[Ipumenenue npuss3ku [1o ceTke npu co3gaHum dCKU3a



; IIpu co3manum popmMooOpasyronero sJieMeHTa J00ro THMA MOXKHO
00pa30BaTh TOHKOCTEHHYIO OO0JIOUKY.

Eciy KOHTYp B 3CKHM3€ CEUEHHS HE 3aMKHYT, MOKET OBITh IOCTPOEH TOJIBKO
TOHKOCTEHHBIM 3J7eMeHT. Eciii KOHTYp 3aMKHYT, MOXXET ObITh IOCTPOEH Kak
TOHKOCTEHHBIN, TAK U CIIOIIHOU DJIEMEHT.

Ecin B: 93CKU3€ HECKOIBKO BIIOXKEHHBIX KOHTYPOB, ITOCTPOCHHE
TOHKOCTEHHOTO 3JIEMEHTA HEBO3MOKHO.

[Ipy BBIMONHEHUWU 3CKU30B, (PPArMEHTOB WJIM 4YepTekell HHOrAa yAoOHO
UCIIOJIb30BaTh N300paKeHNE CETKH Ha dKpaHe U YCTAHOBUTH MPUBS3KY K €€ y3JIaM.
[Tpu sTOM Kypcop, mepeMeliaeMblii MbIIIbI0, HAUYHET JABUTaThCS HE IUIABHO, a
JUCKPETHO TI0 y3JIaM CETKH.

Cerka He sBISETCS 4YaCTbIO JOKYMEHTAa M HE BBIBOJUTCA Ha Oymary.
Bo3MoxkHa ycTaHOBKa pa3jMYHBIX LIAroB CETKU IO €€ OCAM, OTPUCOBKA CETKHU C.
y3JlaMHM, a TaKX€ Ha3HAYEHUE IMOBEPHYTOW OTHOCHUTENIBHO TEKYILIEH CHCTEMBI
KOOPJIMHAT U HEMPSIMOYTOJIbHOM (MCKaXXEHHO) CETKH..

VYnpasneHue oToOpa)keHUEM CETKU B aKTUBHOM OKHE OCYLIECTBIIAETCSA

kHonkoi CeTka  Ha ma”enu Tekyiee cocTosiHME. DTa KHOIIKA

TaK)K€ CIIy’)KUT MHIAUKATOPOM OTOOpaKEHHs CETKU B OKHE: HaXkaTasl KHOIIKa
03HAYaET, YTO CETKA BKJIFOUEHA, OTXKATasl -BbIKIIOUYEHA.

JUis ynpaBiaeHUs CETKOM CIY)KUT CHELUAJIbHOE MEHIO, BbI3bIBAEMOE
Ha)KaTHEeM Ha KHOMKY CO CTPEJIKOM, pacrmoJjOoXeHHYI0 psaoM ¢ kHomkoi Cerka.
s mepemelieHus Kypcopa IO CETKe HEOOXOAMMO MOAKIIOUUTH MPHUBS3KY
(rmoGanbHyO WM JoKanbHy10) [1o ceTke.

VYnpaxunenne - IloctpoeHne NPOCTPAHCTBEHHOM MOJAEIM TOHKOCTEHHOU
JeTalu.

Pexomenmanyu:

> KOHTYp J€TaJud B JCKH3€ BBIIOJHUTE C TOMOLIBIO KOMaH/AbI
HENpephIBHBIA BBOJ OOBEKTOB C mpuBs3kod Ilo ceTke, a 3aTeM BBINOJIHUTE
CKpyrJieHus ¢ paguycoM 10 Mm;

> IPU BBIIOJHEHUM TOHKOM CTEHKM YCTaHOBUTE THUIl €€ IOCTPOEHUS
BHyTpb, yCTaHOBUTE TONIUHY CTEHKH.

3.6 lo6aBnenue u Beruuranue hopmMooOpas3yrommx 3JIeMeHTOB

Ilocne co3gaHusi OCHOBAaHUS TelNa MOXHO IPUKIEUBaTh K HEMYy WIH
BBIUMUTATh U3 HETrO pa3iuuHbie popmoodpasyromiue 3nemMeHTsl. [lpu BeiOOpe THma
orepanuy HYKHO Cpa3y yKas3aTh, OyJeT CO37aBacMblii 3JIEMEHT BBIUUTATBHCS W3
OCHOBHOT0 00beMa Ui 100aBIAThCS K HeMy; [IpuMepamu BbuMTaHUS 00beMa U3
Tela MOTYT OBITh pa3lW4HbIC ,,0TBEPCTUS, MPOTOYKH, KAHABKHU, a MPUMEpPaMHU
no0aBieHHs 00bEMA

Jlis co3maHus 3CKU3a Ha TUIOCKOM T'paHU BBIIEIHUTE 3Ty IpaHb M BBI3OBHUTE
komanay Omnepanun / Ocku3. Cucrema mepedzeT B PeXUM peJaKTUPOBaHUS
acku3a. [Ipu 3TOM B. dCKM3e MOsABITCS (aHTOMBI BeeX pedep TpaHHu, Ha KOTOPO
3TOT 3CKu3 cTpoutcs. OHM OTOOpaKAIOTCS MYHKTHPHBIMH JUHUSAMH. B xome
MIOCTPOCHHUS ICKH3a BBl MOXKETE MPUBSA3BIBATHCA K 3TUM (aHTOMaM TakK XKe, KaK K
OOBIYHBIM I'paPUUECKUM TPUMHUTHBAM.



Korma co3ganume sckm3a 3aKOHYEHO, HEOOXOIMMO BEPHYTHCS B PEXKHUM
TPEXMEPHBIX TOCTPOEHUM. [[71 3TOro BHOBBH BBI3OBUTE KOMAaHAY OJCKHU3 WU
OTOXMHUTE COOTBETCTBYIOIIYIO KHONIKY. ECJIM BBI IUNIAHUPYETE Cpa3y UCIIOIb30BAThH
ACKHW3 ISl BBINIOJIHEHMS omnepanuv, Mo>XHO HE BBI3bIBATH KOMAHAY BBIXOJa W3
peXuMa  pelaKTUPOBAHUS JCKHU3a. Bri3piBaiiTe KOMaHJy  CO3JaHus
dbopM0o0OOpa3yIoIIEro 3JIeMEHTa MPSIMO U3 ATOTO PEKUM: aKTUBU3UPYHTE NaHEeb
PenaktupoBaHue A€TaIu U HAKMUTE KHOIIKY HY>KHOMW OIEpaInu.

I11OCKOCTh, @ KHOIIKH JJIs1 UX BBI30BA HAXOASATCS B OJTHOW TPYIIIE HA MaHEIU
BcnomorarenbHas reomeTpusi.

[Topsnok co3nanus BCIIOMOTaTeIbHOM TNTIOCKOCTH:

> BBI30BUTE KOMAHAY ITOCTPOEHUS BCIOMOTAaTEIbHON INIOCKOCTH;

> YKa)KUTE ONOPHBIE 0OBEKTHI 3TOH MIIOCKOCTHU U 3aJaiiTe e€ mapaMmeTpsl
B nonsax Ha IlaHenm CBOMCTB - IIOCKOCTh € 3aJaHHBIMM IapamMeTpaMu
0TOOpa3uTCs Ha SKpaHe B BUJIE (aHTOMA;

> 4yToOBl  3apUKCHUpOBaTH  IUIOCKOCTb B MOJENIH,  HaXXKMUTE
kHonKyCo3naTh 00beKT Ha [laHenu crenuanbHOrO yrpaBieHHUs;

> CO3/1aHHAas IUIOCKOCTh OyAeT IIOKa3aHa B OKHE MOJEIU B BHJE

NPsIMOYTOJIbHUKA, a B JlepeBe MoeNIn MOSBUTCS CTIeIMAlIbHASI TUKTOTpaMMa.

3ananue - [loctpoeHne NpocTpaHCTBEHHOW MOJENH JIeTalu ¢ J0OaBICHUEM
(mpuKJIEeMBaHUEM) U BEIYUTAHUEM (BbIpEe3aHUEM) 00BbEMA.

MOCTPONTE OSCKHU3 OCHOBaHMS JAeTadd ¢ OKHOM 30x30 MM, BBINOJHHUTE
koMmaHay Omnepaliusi Bbl1aBINBaHUS,

> BbIOEPUTE BEPXHIOID TpaHb U HAa HEM MOCTPOWTE SCKU3 HIIEMEHTa
npukienBanuss ¢ okHoM 30x50 MM, BbimoaHuTe KomaHay —Omnepanus
BbIIABIMBAHUS

> BbIOCpUTE OOKOBYIO TpaHb [E€Tajl, MOCTPOUTE OSCKU3 C ABYyMS
OTBEPCTHUSIMU IMAMETPOM 6 MM, BBITIOJIHUTE KOMaH1y BbIpe3aTh BblaBIMBaHUEM.

KoHTpopHbBIE BOIIPOCHI
1. C moMoIIpI0 KaKOW KHOIKH CO3/Ial0TCS OOBEKTHI MPOCTPAHCTBEHHOTO
BHUa?

N

UYro noHumaercs nox TepMuHoM JlepeBo nocrpoeHust!
Kakue anementsl oroOpaxkarorces B [lepese noctpoenus!
4. Kakmm nBeTom oToOpaxkaetcsi o0beKT B JlepeBe mocTpoeHus?
5. HazoBure Tunsl opMooOpa3yomux 3JI€MEHTOB.
6. OnwuiurTe O0IIMiA MOPATOK MOCTPOEHUSI OCHOBAHUSI.
7. Ilepeuncnure TpeOOBaHUA K SCKU3Y AJIEMEHTA BbIIaBIUBAHUSI.
8. Kaxkwne Bknanku conepxut [lanenb CBOMCTB onepamyy Bbl1aBINBAHUS ?
9. OnuiurTe NOpsAAOK ISHCTBUM MPU KOMUPOBAHUU (pparMeHTa.
10.  OnuimunTe NOPSAOK ASHCTBUI PU BCTaBKE (PparMeHTa.
11. Kakue BUbI OpUEHTALMM JIeTalleld UMEIOTCs B Tpaduyeckoil cucreme?
12. HazoBute THIBI 0TOOpaXKEHUsI TeTAJICH.
13.OnummTe NopsAI0K ACUCTBUN IIPU PEJAKTUPOBAHUU JJIEMEHTOB.
14.Kakue nelcTBUs BBINONHSIOTCS IPH BBIIOJHEHUM; H300pa)XKeHUs I10
ceTke?

w



15. Kaxk Boimonnsiercs IIPUKIICUBAHUC 3JIEMEHTOB?

5. O0pa3oBaTe/ibHbIE TEXHOJIOT U

Pexomennyembie 00pa3oBaTesibHbIE TEXHOJOTUU: JIEKI[UH, J1a00paTOpHbIE U
NPAKTHUYECKHUE 3aHSITHS, CAMOCTOsITENIbHAsA paboTa OaKkaiaBpoB.

B cootBerctBum ¢ tpedboanusimu GI'OC BO no HanmpaBieHHUIO MOATOTOBKH
peanu3anys ~ KOMIIETEHTHOCTHOTO  IOAXOJAa  IPEIyCMaTpUBaeT  IIHUPOKOE
UCIIOJIb30BaHUE B Y4E€OHOM TIPOIECCE AKTUBHBIX M HWHTEPAKTUBHBIX (opM
OPOBEJCHUS 3aHATUNH (KOMIBIOTEPHBIX CHUMYJSIIHUM, pa300p KOHKPETHBIX
CUTyaIlMil) B COUYETAaHUU C BHEAYIUTOPHOU pabOTON C 1enbi0 (POpMUPOBAHUS U
pa3BUTHS MPOPECCHOHAIBHBIX HABBIKOB oOOydammuxci. B pamkax ydeOHbIX
KYPCOB MPEAYCMOTPEHBI BCTPEUU C MPEACTABUTEISIMU POCCUMCKUX U 3apyOeKHBIX
KOMITaHUM, TOCYAapCTBEHHBIX M OOIIECTBEHHBIX OpPraHU3ALMMA, MacTep-KiIacchl
AKCMEPTOB U CHELUATUCTOB.

VYienbHbld BeC 3aHATUH, NOPOBOAUMBIX B HWHTEPAKTUBHBIX (opMax,
omnpenensieTcss TIJIaBHOM 1enblo  (MHUCCHEW) MpOrpaMMbl, OCOOEHHOCTHIO
KOHTUHI€HTa 00YYalOLUXCs U COJAEP>KAHUEM KOHKPETHBIX AUCIUIUIMH, U B IIEJIOM
B y4eOHOM TIpollecce OHHU JIOJDKHBI COCTaBIATh He MeHee 30% ayauTOpHBIX
3anstuil (ompenensiercss  TpeboBanusiMu GI'OC ¢ yuerom crnenupuxu OOII).
3aHATHUSA JICKHUOHHOIO THIIA JJII COOTBETCTBYIOIIMX I'PYINI CTYAEHTOB HE MOTYT

cocTaByATh Oosiee 60% ayIUTOPHBIX 3aHATHH (OMpPENEseTCs COOTBETCTBYIOIIUM
d10C0)).

Bun 3agartus TexHonorus [enn DopMBI U METOIBI OOYICHUS

1 2 3 4

JIeknnu TexHonorus 'YcBoeHue MynpTUMEIUNHBIE JTEKIUS-

MpOOJIEMHOTO OOYICHHS TEOPETHUECKIX 00BSICHCHUE, JICKITHSI-

SHAHUM, pa3BUTHE BU3yaJld3alus, C
MBIIIICHHUS], MpUBJICYECHUEM (POPMBI
(dbopMupoBanue TEMaTUYECKOU TUCKYCCUH,
Mpo(ECCHOHAIIBHOTO  [0eceIbl, aHAIM3a
MHTEepeca K Oyayliel [KOHKPETHBIX CUTYaIHid
NEeATEIbHOCTH




JlaGopaTopHbie TexHomorus PazBuTtue TBOpUecKoil [MHAMBUIYyaIbHBIN TEMIT
paboThI poOJIEeMHOTO, 1 TI03HABaTEIbHOMN 00y4YeHHS.
(KOMITBIOTEPHBI  MOJYJIBHOTO, camocrosiTenbHOoCTH, [[locTaHOBKa MPOOIEMHBIX
MIPAKTUKYM) Qg pepeHIMpoBaHHOTO (0OecreueHe [03HABATEJIbHBIX 33]1a4.
M aKTUBHOTO O0YYEeHHUsI, MHAUBUAYAIbHOTO MeTo bl aKTUBHOTO
N1EJI0BOY UTPBI [I0AX0J1a C Y4ETOM O00YUYCHHS: «KPYTIBIH CTOI,
0a30BOI MOATOTOBKU. [MT'POBOE MPOU3BOJICTBEHHOE
Opranuzanus MPOCKTUPOBAHUE, AHAIIN3
AQKTUBHOCTHU KOHKPETHBIX CUTYyaIHii.
CTYICHTOB,
oOecnieueHue
ITTYHOCTHO
e TeNIbHOTO
XapakTepa yCBOCHUS
3HAHHWIA,
npruoOpeTeHus
HaBBIKOB, YMEHHI.
CamocTosTenpHas [ exXHOoJIornu Pa3Butne NHnuBuyanbHEIE,
pabota KOHIICHTPUPOBAHHOTO, [O3HABATEIbHOM rpYyNIIOBbIEC, UHTEPAKTUBHBIC
MOJTYJIbHOTO, CaMOCTOATEIILHOCTH, (B peskumax on-line u off-
Qg depeHIIMPOBaHHOTO (0OecTieueHe line).
00ydeHUs rHOKOCTH 0Oy4eHMS,
pa3BUTHE HABBIKOB
PabOTHI C pa3IMYHBIMU
MCTOYHUKAMU
nHpopManuu,
pa3BUTHE YMEHMIA,
TBOPUYECKUX

6.Y4eOHO-MeTOAMYECKOE ODecTeueHrne CAaMOCTOSITEIbHOM PadoThI
CTYJAE€HTOB.

IIpy NOArOTOBKE K KOJUIOKBHUYMY, 3a4€Ty KaKIAbli CTYACHT JOJDKEH
WHIUBUYyAJIBHO TOTOBUTHCS 110 TEMaM AMCLUIUIMHBI, YUTask KOHCIIEKTHI JICKIUN U
pPEKOMEHAYEMYIO YU4eOHYI0 U CIPABOYHYIO JIMTEpATypy, YCBauBas ONPEICICHHUS,
CXeMbl M TPHUHIMIBI COOTBETCTBYIOIIMX pacueTroB. CamMocTosiTelbHas pabdoTa
MO3BOJIIET CTYACHTY B CIOKOWHOM OOCTaHOBKE MOAYyMaTh U pa3o0parbes C
uHpopMalmer To TeMe, CTPYKTYypupoBaTh 3HaHMS. UTOOBI conepkareiabHast
uHbOopMaIus MO IUCHUIUIMHE 3alIOMUHANIACh HAJ0JT0, [IEJIeCO00pa3HO U3ydarTh ee
IIOATAIlHO, B IIPEIJIAraéMoOW I10CIEA0BATEIBHOCTH, ITOCKOJBKY I1OCIEIYIOIINN
MaTepuall CBA3aH C npeapaymum. [Io kaxaod u3 TeM I CaMOCTOATEIBHOIO
U3y4YEHHUs, IPUBEICHHBIX B pabouell mporpamMme AUCUUIUIMHBI CIIEJyeT cHadaja
IPOYUTATh PEKOMEHJIOBAHHYIO JIMTEPATypy M TMPU HEOOXOJIMMOCTH COCTABHUTH
KPaTKH KOHCIEKT OCHOBHBIX IOJOKEHUW, TEPMUHOB, CBEACHHM, TpeOyroIux
3alIOMUHAHMS U SBISIOIIMXCS OCHOBOIIOJATAIOIIMMH B 3TOW TEME U JUIs1 OCBOCHHUS
MOCJIEYIOIIUX Pa3lelIoB Kypca.

[Ipr BBINOJHEHWH WHAMBUAYAIbHBIX 3aJaHUW CTYAEHT HCIIOJb3YET
npUOOpPETEHHBIE HA MPAKTHUYECKUX 3aHATHUSIX HABBIKA PACUETOB, CAMOCTOSITENBHO



U3y4daeT TPUMEPHl W3 JIKIUH, JJIEKTPOHHO-00pa30BaTEIbHBIX PECYypPCOB
pa3MmenieHHblx Ha caute JI'Y ©W COOTBETCTBYIOLIETO pasjaeia IUCHUILIAHBI.
CamocTtosiTenbHass padoTa MpU BHIOTHEHUH WHIUBUAYAIBHBIX 3aJlaHUil TpeOyeT
M3Yy4YECHUS UM HCIOJb30BAaHUS CIPABOYHBIX MATEPUANIOB. 3aJIOrOM YcClexa B
NPUOOPETCHUN 3HAHUM M HABBIKOB MO JUCIMIUIMHE SIBISETCS CHUHXPOHHU3AIUS
BBITIOJIHSAEMbBIX MHAUBUAYAIBHBIX 3aJJaHUM IO CPOKaM C JIEKIIMOHHBIM MaTepHaioM
U pa3OupaeMbIM Ha MPAKTUYECKUX 3aHATHUSIX.

MeTtoanyeckue pPeKOMEHJANUU MO  CAMOCTOSITEJIbLHOM  MOATOTOBKE K
JIA00PATOPHBIM 3aHATUAM (KOHTPOJIbHbIE BOIIPOCHI)

Texywuii KOHMPOIL OCYIIECTBIISETCS MPEMOAaBATENEM MY TEM:

- MPOBEPKU BBITIONHIEMBIX YMPAKHEHUNW MO KOMIBIOTEpHON Tpaduke B
CHUCTEME OIICHOK: «3aUTEHO», «HE 3aUTCHOM.

- NPOBEPKHU BBIMOJHAEMBIX JIUCTOB JIAHAIIAQTHOTO MpoeKkTa Tpaduxe B
CHUCTEME OIICHOK: «3aUTEHO», «HE 3aUTEHOM.

Bonpocwl ona mexywezo konmpons npu pabome 8 npoepamme «Komnac-3 D»:

1. Yopasnenue pabounm mnpoctpanctBoM Kommac-3D. OkHO nOKyMeHTa.
3arosoBoK MporpaMMHOTo oOkHa. CTpoka MeHI0. AKTHBHU3ALMS CTPOKH MEHIO.
Bnoxennsie MeHto. JluamoroBble KoOMaHIbl. ['opsuMe KIAaBUIIKM KOMaHJ.
3anpeneHHble KoMaHAbl. KOHTEKCTHOE MEHIO - BBI30B U HUCIIOIb30BAHUE.

2. [Tanenu ympaBieHuUs.

3. Ctpoxa cooOrmieHwus.

4. TTanenp craHmapTHas: CO3JaHUE HOBBIX JTOKYMEHTOB. OCHOBHBIC THIIBI
JIOKYMEHTOB.

5. [lanens crangapTHas: COXpaHEHUE JOKYMEHTOB.

6. [Tarens craHgapTHAS: BBHIBOJ HA MEYaTh.

7. ITa"enb cTaHgapTHAs: KHONKUA PEAAKTUPOBAHUS.

8. ITanenb craHngapTHas: MEHEKEP JOKYMEHTOB.

9. Ilanens Bua: VYnpabienue wu3zo0pakeHHeM B OKHE JOKYMEHTA.
YMeHbllleHHe, yBeIMUYeHre MmaciiTada; siBHOE 3aJlaHre Maciitaba M300pakeHHsl.
Perenepanus, [IpokpyTka;

10. Cuctema moMomIM:  SIPJBIYKU-TIOJCKA3KH, CTPOKAa  COOOILECHMUIA,
00BbEKTHas! TOMOIIb.

11.PaboTta C UWHCTPYMEHTAJIbHON TMaHEJbIO: COCTaB, NEPEKIIOYEHUE,
HACTpOMKA.

12. PaboTa c maHeasiMU paclIMPEHHBIX KOMAH]I.

13. PaboTa ¢ maHeIsiMH CIIeNUaIbHOTO YIPaBICHUS.

14. Ctpoka mapameTpoB. CTpoka mapamMeTpoB IS TE€OMETPUUYECKUX
MPUMHUTHBOB. OKPY>KHOCTh, OTPE30K U T.Nl. ABTOMAaTUYECKHA BBOJ MAapaMeTpPOB.
Pyunoit BBOm mapamerpoB. KomOumHMpOBaHHBIM BBOJ IapaMeTpoB. BBog ¢
MOMOILbIO T€OMETPUUECKOTO KAIbKYJISITOPA.

15. YnpaBnenue nepemeiieHrneM Kypcopa u popmoii ero npeicTaBaeHus:

16. - MbIIIbIO, U3MEHEHHE (POPMBI ITPEICTABIICHHUS.

17. - OGpicTpOe mepemernieHrne Kypcopa ¢ IOMOIIbIO KIIaBUATYPHI.

18. - U3MeHeHue TeKyIIEero 1mara Kypcopa.




19. - mepemerienne Kypcopa B Hy>)KHYIO TOUKY YepTexa

20. I'noGanbHbIE U JOKaNbHbIE MPUBA3KU. KilaBUaTypHbIe MPUBA3KH.

21. Breijenenue u yaaieHue o0bekToB. OTMEHA ¥ TOBTOP KOMaHI.

22. Vlcnonp30BaHKe BCIOMOTaTEIbHBIX TOCTPOSHUM.

23. IlocTpoenue Gpacok U CONPsHKEHUM.

24. InctpymeHTalbHasl maHenb Pazmepsl

25. nctpymeHTanbHas naHeab BoiaeneHue

26. nctpymenTanbpHas mnaHenb PenaktupoBanue oO0OBbEKTOB. CHMMETpHS.
[Tepememenne. IloBopor. Jlepopmainus 0OBEKTOB - 3agaHUEM BEIUYHHBI
nedopManuu, 3a1aHueM 0a30BOM TOUKH.

27. IncTpyMeHTa bHasl TaHENb PEJAKTUPOBAHUS OOBEKTOB. YCEUEeHHE U
BbIPaBHUBAaHNUE OOBEKTOB.

28. Co3naHue HOBOTO BHJA. YIpaBieHHE BUAamMu. VM3MeHeHne mapaMmeTpoB
BU/IA.

29. IlocTpoenue Ten BpaiieHus. HernpeposIBHBIN BBOJT 00BEKTOB.

30. ITocTpoenue muaBHbIX KpUBBIX. BBOI KpHBOiil beswe.

31. lItpuxoBka NyTeM YKa3aHWS TOYKM BHYTPU 3aMKHYTOIO KOHTYpa,
yTEeM MOCTPOCHUS 00IaCTH IITPUXOBKH.

32. BBog u pemaktupoBaHue TekcTa. BcraBka moOeit. Hymepanusi cTok.
Hywmepanus ab3anes. BBoa Tekcta noj yriom.

33. 3anonHeHe OCHOBHOW HAATHCH.

34. PenaktupoBanne OOBEKTOB TIyTeM TIEPEMEIICHHS  YIPABJISIONINX
YTOJIKOB ¥ TTyTEM M3MEHEHHUS UX TTapaMeTPOB.

35. Co3nanue HOBOro Buja. [locTpoeHne OCHOBHBIX BHIOB Ha YEPTEXKE.

36. Ilepexonq Ha cTpouTensHyl0 KoHurypauuwo. Bwibop ¢dopmara,
MmaciTaba. YipasieHrue ¢ TOMOIIbIO MEHEKepa JOKYMEHTOB.

37. Vcnionb3oBaHue OMOIMOTEKH MPOSKTUPOBAHUS 3IaHUN U COOPY>KEHUH.

38. Ucnonb3oBanue katanora «BHelmHWe OOBEKTH» IJIsi pa3MElleHUs
JIEPEBHEB U KYCTAPHUKOB HA FE€HIUIAHAX 03€JICHEHUSI TEPPUTOPHH.

39. Hcnonws3oBanue koManjabl "3anuBKa' Uil KpacodyHOro ohOopMIICHUS
I'eHIUIAHOB.

7. @OHJ OUEHOYHbIX CpPEeACTB /AJsi TPOBelAeHHs] TeKYyIlero KOHTPOJsI
yCIIeBA€MOCTH, TMPOMEXKYTOYHOH AaTTeCcTAUMH IO HTOraM OCBOEHHUSA
JTUCHUIINHEBIL.

7.1. TunoBbie BONPOCHI HA 3aUyeTe

1. ECKJ wu CIIC. TpeGoBaHus, TmpeabsBISeMble CTaHAapTaMH K
BBITIOTHEHUIO uepTexked. Dopmarbl. MacmraObl. Buabl KOHCTPYKTOPCKHX
JOKYMEHTOB. BUIbI apXUTEKTYPHO-CTPOUTENBHBIX YEPTEKEH.

2. ECKJ] u CIIJC. IlpaBuna odopmiuenus ueptexeit: lpudter, muxumn
yepTeka, HaHeceHue pa3MepoB. LITpuxoBka B pa3pe3ax U CEUEHUSIX.

3. 3aanue reoMeTpUYECKUX 0ObEKTOB Ha YepTeke. MeTo 1 MpOoeKIni, BUABI
npoerupoBanus. KoMIIeKkCHbIN YepTeXK.



4. 3amaHne TeOMETPUUYECKHX OOBEKTOB Ha uepTeke. Touka Ha dYepTexe.
ITpocTpancTBeHHOE uU300paxkeHHe. PacrnonoxkeHue OTHOCUTEIbHO IIOCKOCTEN
IIPOEKIUI U B3aUMHOE PACIOJIOKEHHUE 2 TOUYEK.

5. 3ajaHue TeOMETpUYECKUX OOBEKTOB Ha ueprexe. llpsimas nuHUA
yeprexxe. CrocoObl 3aaHMsl, PpaclOJIOKEHHE OTHOCHUTEIBHO  IUIOCKOCTEN
MPOEKIIUH.

6. 3anaHue reoMeTpuuecKux OOBEKTOB Ha depTexe. BzauMHoe mosoxkeHue
2 npsamMbIX. [IprHaIIEKHOCTD TOYKU IPSIMOM.

/.3amaHue TeOMETpHUYECKUX OOBEeKTOB Ha uepTexke. [lmockocts B
OpPTOTOHANBHBIX MpoeKIusaX. CrnocoObl 3aaHus, PACMOJIOKEHHE OTHOCHUTEIHHO
IJIOCKOCTEN MPOSKIIUM.

8. 3amaHue reoMeTpUYEeCKHMX OOBEKTOB Ha  yeprexe. Bsaumnoe
pacnoJiokeHue 2 miockoctel. [IpuHa e KHOCTh TOUKH U MPSMOM TIOCKOCTH.

9. 3ajmaHue reoMeTrpuueckux OOBEKTOB Ha 4depTeke. MHOrorpaHHUKM Ha
gyeprexe. Toukr Ha MOBEPXHOCTH MHOTOIPAHHHUKOB.

10. 3aganue TEOMETPUYECKUX OOBEKTOB Ha uepTexe. IloBepxHOCTH
BpallcHUs Ha yepTexe. TOUKM Ha TOBEPXHOCTH.

11. I'eomeTpruyeckue MNOCTPOECHUSA. YKIOH, KOHYCHOCTb, COINpPSIKEHUE,
(acku: onpezeneHue, NOCTPOEHUE, 0003HAYEHHE.

12. Akconometpusi. Bunsl akconomerpun. [locTpoeHre ToUku B U30METPUH,
IPSAMOYTOJIBHON U KOCOYT'OJIBHOW TUMETPHH.

13. U300paxkeHust - BHUIBI: OMNPEICIICHUE; OCHOBHBIE M JOMOJHUTEIbHBIC
BHUIbI, 0003HAYEHHE.

14. 300paxkeHuss - paspesbl:  ONpENeNeHHEe, BHJBI, TMOCTPOEHUE,
0003HaYeHHE.

15. U300paxkeHust - CEUEHHUS: ONpEIeICHUE, BHIBI, IOCTPOCHUE,
0003HaueHue.

16. Dcku3bl: onpeneneHre, MoPsA0K BHITIOTHEHUS.

17. AkconomeTtpusi. Buasl akconomerpun. [locTpoeHre TOUKH B H30METPUH,
PSIMOYTOJIBHON ¥ KOCOYTOJILHOM TUMETPHH.

18. Axconomerpus. [locTpoeHue mupaMupl B M30METPUU U JUMETPUU TIO
KOOpIMHATAM.

19. Akconometpus. IlocTpoeHne MUIMHIpPA B M30OMETPUH M TUMETPHUU IO
KOOpIMHATAM.

20. Akconometpusi. HM300pakeHue OKPYXKHOCTH B HW3OMETPUHU: IIIard
MIOCTPOEHUS OBaja, 3aMEHSIOIIETO JUIHIIC.

21. PazneMHbIE ¥ HEpA3bEMHBIC COCTMHECHUS

22. Pe3pba: Tumbl, 0003HA4YEeHHWE, YCIOBHOE HW300paKeHHWE pPE3b0bl Ha
yeprexe. 3o0pakenne pe3b00BOro COeTMHEHMUS.

23. Paboumne wuyeprtexu peranei. Yeprexu oOmero Bujpa. COopouHbie
yeprexn. Criennduxarms.

24. ApXUTEKTYPHO-CTPOUTEIIbHBIC YEPTEHKH.

25. Bunpl pabot no nasAmadTHOMY TPOSKTHPOBAHMUIO.

26. I'enniaH mpoeKTa O3eJeHeHHsI: Ha3HauYCHHUE, coiepKaHue, 0(OpMIICHHE.

2. Pa30MBOYHBIN IUIaH: HA3HAYECHHE, COJIepKaHue, 0(hopMIIECHHE.



28. Jlenmposoruyeckuii IIaH: Ha3HAYCHUE, COIepKaHue, opopmMiIeHHeE.

29. IlocagouHblii TIJ1aH: Ha3HAYEHUE, cofiepkaHue, ohopMIICHHE.

30. Ilnan nBeTHUKA: Ha3HAYCHHE, COJiepKaHue, 0hOpMIICHHUE.

Kowmnbrotepnas rpaduka

1. «kKomnac-rpaduk»: O6mmii Bug padbodero mpocTtpancTBa. HasBanue u
Ha3HAYCHUE [TaHENEH.
«Kommnac-rpaduk»: [Tanens crangapTHasi.
«Kommac-rpa¢ux»: [lanens Bu.
«Kommac-rpa¢uk»: [lanens Tekyiiee cocTosHUE.
«Kommac-rpaduk»: KomnaktHas maHesns.
«Kommnac-rpaduk»: UHCTpyMeHTanbHas MaHETb KTEOMETPHS.
«Kommnac-rpapuk»: UHCTpyMeHTaNbHAS TAaHENb «Pa3MEphD».
«Kommnac-rpapux»: UHCTpyMeHTanbHas MaHeIb «0003HAUCHUE.
. «Kommnac-rpaguk»: UHCTpyMeHTanbHas NaHENb «PEIaKTUPOBAHUE.

10. «Komnac-rpadux»: MHCTpyMeHTaIbHas TaHEb «BbIICICHUE.

11. «kKommac-rpadguk»: MHCTpyMeHTaNIbHAS MTaHENTb «U3MEPEHUE.

12. «Kommac-rpadukx»: [lanens cBOMCTB.

13. «Kommnac-rpaduk»: [lanens criennaibHOTO yIpaBiICHUS.

14. «Kommnac-rpadux»: [Tpusssku. 'modaibHbIe U TOKAJIbHBIC.

15. «Kommac-rpadux»: MeHekep 10OKyMeHTa.

16. «Kommnac-rpadux»: Co3naHue cioes.

17. «Kommnac-rpadux»: Co3nanue JIMCTOB.

3auem sBNSETCS OSTAaOM TPOBEPKUM KAdyeCTBA YCBOEHHUS CTYACHTAMHU
IpPOrpaMMHOT0 MaTepuaja MpH BBHINOJIHEHUU JIA0OpaTOPHBIX pPabOT M HUMeEeT
LENbI0 TPOBEPUTh TEOPETUYECKUE 3HAHUS CTYACHTOB, BBIIBUTH HX YMEHUS
IPUMEHATH MOJIyY€HHbIE 3HAHMS MPU PEHICHUM MPaKTUYECKUX 3a]ad, a TaKxKe
YMEHHUSI CAMOCTOSITEILHO paboTaTh ¢ ydeOHOM M HAyYHOU JTUTEPATypPOM.

K cpmaye 3adera CTyIEHTBI JIOMYCKAlOTCS TMPU  YCIOBUU  TMOJHOTO
BBITIOJTHEHMSI 3a/1aHUI JTa00PaTOPHBIX.

3adeT MpOBOJUTCS MyTEM OTBETa 00y4aeMbIX Ha TEOPETHUUECKHE BOTPOCHI U
MOSICHEHUM K PELICHUIO MPAKTUYECKUX 3adaHuii. [Ipu npoBeneHun KOHCYJIbTaluu
Pa3bACHSAETCS MOPSAOK MOATOTOBKH K 3a4eTy, MOPSAAOK PEIICHUs THUIOBBIX 3a1ad,
BBIHOCHMBIX Ha 3a4€T, YTOUHSETCS CIIUCOK JINTEPATypPhl, MOAJIeKAIIECH U3yUEHHUIO,
JIAI0TCSl OTBETHI Ha BOIPOCHI 00y4aeMbIX.

©ONDUIEWN

7.2. Mertoan4yeckue MaTepHaJibl, OINpeaessiiomue MPoueAypy OLEHHMBAHUSA
3HAHWH, YMEHHUIl, HABBIKOB M (MJIH) ONbITA JEeATEIbHOCTH, XaPAKTEPU3YIOIIHX
Tanbl (OPMHUPOBAHUA KOMIIETEHIIMA

IIporpaMMON JUCLUIIIMHBI B LEIAX IPOBEPKU IPOYHOCTU YCBOEHHUs MaTepuala
IpeaycMaTpUBaeTCsl IPOBEIECHUE PA3IMYHBIX (POPM KOHTPOJIS:

1. «BxoaHOW» KOHTPOJIb OINpENeseT CTENneHb COPMHUPOBAHHOCTU 3HAHWMA, YMEHUHA U
HaBBIKOB OOYy4arollerocs, HEOOXOAUMBIM Ul OCBOEHMs AUCLUUILUIMHBI U HPUOOPETEHHBIM B
pe3yabpTaTe OCBOCHMS IIPEAIIECTBYIOIUX AUCLUIUIMH.



2. TemaTu4eckuii KOHTPOJIb ONpPENEISIET CTENEeHb YCBOCHHS OOYYAIOUUMHCS KaXKIOTrO
paszzmena (TEMbI B II€JIOM), UX CIOCOOHOCTH CBsI3aTh YYEOHBIH Marepuana ¢ yXKe YCBOCHHBIMH
S3HAHUSAMU, IPOCIICAUTH PA3SBUTUC, YCIIOKHCHUC HBHGHHﬁ, HOHHTHﬁ, OCHOBHBIX I/I,Z[Gfl.

3. MexceccuoHHasl arTecTalMsg — PEUTHUHTOBBIM KOHTPOJb 3HAHUW CTYIIEHTOB,

MIPOBOJAUMBIN B CEPEIMHE CEMECTPA.

4. PybGexxnor (popMoit KOHTPOJIA SBJISETCS 3a4eT. V3ydeHne AMCIUIUTHMHBI 3aBEPIIAcTCs
3a4CTOM, MPOBOAUMBIM B BUAC MHUCbMCHHOTO OITpOCa C YYCTOM TCKYILICTO peﬁTHHFa.

PeittuHroBas oleHka 3HaHUM CTYIEHTOB IPOBOAUTCS I10 CIAEAYIOIIUM KPUTEPHUSIM:

Bun onienuBaemoit yueOHoi banme! 3a MaxkcumanbHOE

paboTHI CTyIEHTA eANHUILY 3HaYEHUE
paboThI

ITocerenue Bcex JIEKITUNA Makc. 5 OajuIoB 5

[TpucyrcTBUE Ha Bcex Makc. 5 6amnos 5
MPAKTUYECKHUX 3aHATUAX

OuenuBanue paboThHI HA Mmakc. 10 10
CEMHUHAPCKUX, IPAKTUYECKUX, OasioB
7a00paTOPHBIX 3aHATHIX

CamocrosiTenpHas padbora Makc. 40 40

6ayuIoB
Utoro 60

HesiBka cTyseHTa Ha IPOMEXYTOUHBIA KOHTPOJIb B YCTAaHOBIICHHBIH CPOK 0e3
YBa)KUTEJILHOW NMPUYMHBI OLIEHUBAETCsI HYNEBbIM OayuioM. IloBTOpHAs claya B TeueHHE

CCMCCTpPA HC pa3pCHIaCTCs.

JIOTIOJIHATENBbHBIE JHU OTYETHOCTH Ul CTYACHTOB, MPOIYCTHBIIUX KOHTPOJIBHYIO
paboTy 1o YBaXHTEIbHOH NpPUYMHE, MOATBEPKIECHHONW JOKYMEHTAIbHO, YCTaHABIMBAIOTCS

npenoaaBaTeJIEM OOIMOJTHUTEIIBHO.

JlabGoparopHbpie pabOThI, MPOMYIIEHHBIE 0€3 yBAKUTEIHHOW MPUYUHBI, JOKHBI OBITH
OTpabOTaHBI 10 CIEAYIONIEH KOHTPOJIBHOM TOUYKH, €CJIM CHAIOTCS MO3KE, TO OICHUBAIOTCS B 1

OaJnI.

CrynenTsl, HaOpasmme ot 51 10 100 6aymioB, MOMy4arOT 3a4eT M0 AUCIHUIUINHE 0e3
MIPOBE/ICHUS JOTOTHUTEIBHBIX UCIIBITAHHM, €CJIM CyMMa HaOpaHHbBIX OanoB MeHble 50,
TO CTYJICHT ITUIIIET UTOTOBBIN TECT MO JTUCIUIUIMHE B TIOCIICIHIO YU4EeOHYIO HECII0 CeMEeCTpa.

HroroBoii ¢hopmoii KOHTPOJIS 3HAHWA, YMEHHH M HABBIKOB IO TUCIUILUIMHE SIBIISETCS
(3aver). 3ader MPOBOAUTCH MO TecTaM WM MO OwWieTaMm, KOTOpPbIE BKJIIOYAIOT 2 (11Ba)

TEOPETUYECKHUX BOIIPOCA.

OneHka 3HaHUHN CTYAEHTOB IPOU3BOJUTCS 110 CIEAYIOIUM KPUTEPUIM:

- 3HaHUE Ha XOPOILIEM YPOBHE COJICPIKAHHS BOTIPOCA;

- 3HAHHE Ha XOPOIIEM YPOBHE TEPMUHOJIOTUH KOMIIBIOTEPHON TpaduKy;
- 3HAHME HAa XOpOIIEM YPOBHE IEPCIEKTUB U HAIPaBICHUN pPa3BUTHSA

KOMITBIOTEPHOH rpaduku;

- WCIIOJIB30BaHNUE B OTBETE MaTepuaia U3 JOMOJHUTEIbHON JIMTEpaTypHl;

- YMEHUE TPHUBECTH MPAKTHYECKUH MPUMEP HCIOIb30BAHUS KOHKPETHBIX
IPUEMOB U METOJIOB KOMITbIOTEpHOM rpaduki;

- HCII0JIb30BaHNE B OTBETE CAMOCTOSITENIbHO HAlIEHHBIX IIPUMEPOB;

- HaJIM4YMe COOCTBEHHOM TOYKHU 3pEeHHUs 10 pobieMe U YMEHHE €€ 3alUTHTh;




- 3HaHUE Ha XOPOIIEM YPOBHE METO/I0B, AJITOPUTMOB U TEXHOJIOTHI IMOCTPOCHUS,
(YHKLIIMOHMPOBAHUS U UCIOIb30BAHNS KOMIIBIOTEPHOH IrpauKu;

- YMEHHUE YETKO, KPaTKO M JIOTHUECKH CBS3HO U3JIOKUTH MaTepHall.

IIpu cooTBeTCTBHMU OTBETA ydaierocs Ha 3adere Oonee yeM 50 % KpuTepueB U3 3TOTO
CIMCKA BBICTABIISIETCS OLIEHKA «3a4eT», B CIIy4ae HECOOTBETCTBUS — «HE3AUeT».

BropeiM BapumaHTOM NpPOBEIEHUS 3ayeTa SBISETCS NpPOBEpKAa 3HAHMNA YYalIUXCS C
IIOMOIIIIO C MOMOIIBIO IEKTPOHHBIX TECTOB, B 3TOM CIIy4ae OLIEHKA «3aueT» CTaBUTCA IpH
IIPaBUJIBHOM OTBETE KaK MUHUMYM Ha 60 % IpeyioKEHHBIX BOIIPOCOB.

8. IlepeyeHb OCHOBHOII ¥ [ONOJHUTEJBHON Y4eOHOl JIHUTEPATYpPBHI,
HEe00X0 MOl 1J151 OCBOCHUS T CIUNJINHBI
OcHoBHas JauTEpaTypa

1. Jlykanuyk, C.A. KOMIIAC-3D. Bepcun 5.11—8. Ilpaktnueckas
pabota / C.A. JIyksnuyk. - Mocksa : COJIOH-ITPECC, 2008. - 208 c. - (Cuctemsl
npoektupoBanus). - ISBN 5-98003-269-X ; To xe [DnekTpoHHBI pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=227115 (28.0.2021).

2. bontyxun  A.K. HWwxenepnas  rpaduka. KoHcTpykTOpckas
nHpopMaTHKa B MAIIMHOCTPOEHUU [DJIEKTPOHHBIM pecypc] : yueOnuk / A.K.
bonryxun, C.A. Bacun, I'.Il. BATKMH. — DJIEKTPOH.TEKCTOBBIE JaHHbIE. — M. :
Mammnoctpoenue, 2005. — 560 c. — 5-217-03315-0. — Pexum npocryma:
http://www.iprbookshop.ru/5201.html

3. MedoareBa JI.A. OcHOBBl WHXKEHEpPHOUW Tpaduku [DIESKTPOHHBIN
pecypc] : deprexu usnenuid. UTeHHe W AcTalMpOBaHUE YepTEKe oOImero Buia.
O6mme mnpaBuna odopmireruss ueprexxern /  JLS.  MedonpeBa. —
DNeKTPOH.TEKCTOBBIE NaHHbIe. — HoBocubupck: CuOupckuii TOCymapCTBEHHBIN
YHUBEPCUTET TEJIEKOMMYHUKauui u nHpopmatuku, 2015. — 89 ¢. — 2227-8397.
— Pexxum poctyma: http://www.iprbookshop.ru/54791.html

JlonoJiHUTeIbHAS JIUTEPaTypa
1. KonwkoBa O.JI. NuwxkenepHas rpaduka [DIeKTpOHHBIH pecypc] :

yuebHoe mocobue / O.JI. KoHrokoBa. — DJIEKTPOH.TEKCTOBbIE JaHHbIE. —
HoBocubupck: CuOMpCKuii rocyJ1apCTBEHHBIN YHUBEPCUTET TEJICKOMMYHUKAIIMHA U
unpopmaruku, 2014, — 101 c. — 2227-8397. — Pexum pocryna:

http://www.iprbookshop.ru/54783.html

2. MedonreBa JI.A. Ilpaktuka  KOMIIAC. IlepBeie  miaru
[OnmekTpoHHBI  pecypc] : yuebHoe mocobme / JLA. MedoareBa. —
DNeKTPOH.TEKCTOBBIE HaHHbIe. — HoBocubupck: CuOupckuii ToCymapCTBEHHBIN
YHUBEPCUTET TeICKOMMYHHUKaIui u uadopmatuku, 2014, — 123 c. — 2227-8397.
— Pexxum noctyma: http://www.iprbookshop.ru/45482.html

3. KonrokoBa O.JI. Umxenepnas rpaduka. HaueprarenpHas reomeTpusi.
Touka. [Ipsamas. Ilmockocth [DnekTpoHHBIN pecypc] : yueOHoe mocobue / O.JI.
KoHiokoBa. — OnekTpoH.TeKCTOBble AaHHble. — HoBocubupck: Cubupckuii
rOCYJapCTBEHHBIM YHUBEPCUTET TEICKOMMYHUKAUK U UHpopmaTuku, 2014, —
53 ¢. — 2227-8397. — Pexxum goctyna: http://www.iprbookshop.ru/45468.html

4, Xaitmgapop I'.I'' KommbroTepHblE  TEXHOJOTMH  TPEXMEPHOIO
MOJICTUPOBaHUs [ DJIEKTPOHHBIN pecypc] : yueOHoe nmocoodue / I'.I'. Xaiinapos, B.T.



http://biblioclub.ru/index.php?page=book&id=227115
http://www.iprbookshop.ru/5201.html
http://www.iprbookshop.ru/54791.html
http://www.iprbookshop.ru/54783.html
http://www.iprbookshop.ru/45482.html

To3uk. — DnekTpoH.TekcToBbie Aannbie. — CII6. : Yuusepcuter UTMO, 2010.
— 81 C. — 2227-8397. — Pexnm JOCTyma:
http://www.iprbookshop.ru/67219.html

9. DJlekTpOHHBIE 00pa30oBaTeIbHbIE PeCYPChI
1. ®enepanbHblii mopTan «Poccuiickoe 0Opa3zoBaHue» -
http://www.edu.ru/
2. WuTerpanbHblil KaTanor pecypcoB deaepanbHbIi HOpTal
«Poccuiickoe obOpaszoBanue» - http://siop-catalog. informika.ru/
3. ®enepanbHblil GOH]T y4EOHBIX KYPCOB -
http://www.ido.edu.ru/ffec/econ-index.htmi

10. MeToauyeckne yKa3aHusi IO OCBOEHUIO TMCHHUILTUHBI.

Tembl U pazaensl paboudeid MporpaMMbl, KOJIMYECTBO JIEKIMOHHBIX YacoOB U
KOJIMYECTBO YacCOB CaMOCTOATEIBHON pabOThl CTYIEHTOB Ha KaXKIyI0 U3 TeM
NpuBENICHBI B Ta0d. 3. B mepBoi KOJOHKE 3TOM TabJIUIIbl YKa3aHbl HOMEpa TEM
cornacHo pazneny 4. OpraHuzaiusi J1a0OpaTOPHOTO NPAKTUKYMa, MOPSIOK
MOJATOTOBKM K Ja0OpaTOpPHBIM 3aHATHUSAM W METOJIWYECKHE YKa3aHUs K
CaMOCTOSITENIbHOM paboTe CTY/IGHTOB, a TaKXKe MOPSAIOK JAOIMyCKa K TJaOopaTOPHBIM
3aHATUSM M OTYETHOCTH TI0 MPOJICTIAaHHBIM paboTaM OIpeETIeHbl B METOAMYECKUX
yKa3aHUSX 1O BHITIOJIHEHUIO JIA0OPATOPHBIX padoT.

CamocrosiTenibHasi  paboTa  CTYJIIGHTOB B XOJ€  HW3YYCHUS
JIEKIIMOHHOTO Marepuaia 3akiioudaeTcs B NpopaboOTKe KaxJaoW TEeMbl B
COOTBETCTBUH C METOJUYCCKUMHU YKa3aHUSIMH, a TAK)KE B BBIMOJIHEHUHU JTOMAITHUX
3alaHWi, KOTOpBbIE BBIAAIOTCSA TpENOoJaBaTeIeM Ha JIGKIMOHHBIX 3aHATHSX.
HeoOxoauMbIM yCIIOBHEM YCHENTHOTO OCBOCHUS AWCITUIUIMHBI SBJISETCS CTPOTOE
coburofieHre rpaduka yueOHOro mpoliecca 1no yueOHbIM TPYIaM B COOTBETCTBUU
C pacmucaHHueM.

11.1lepeyenr WHGOPMAIMOHHBIX TEXHOJOTHH, WMCHOJb3yeMbIX MPH
OCyLIeCTBJICHUM 00pa30BaTe/IbHOIO Ipouecca IO AUCHHMINIMHE, BKJIOYAs
nepeyeHb MPOrPAMMHOI0 ofecnevyeHUsi U MH(POPMANMOHHBIX CHPABOYHBIX
CHCTEM.

[IporpamMHbIe TPOAYKTHI

OneparrionHas cuctema: OnepannonHbie cucTeMbl cemeiictBaWindows
Microsoft Office.

[Tporpammusbie cpenctBa Mnxeneproit rpaduku (Kommac 3D).
JlabopaTopHbIe 3aHATHE MTPOBOJATCA B Kjlaccax MmepcoHalbHbIX OBM;

12. OnucaHue MaTepHAJIbLHO-TEXHHYECKOH 0a3bl, HeOOXOMUMOW s
OCylIeCTBJIEHUS 00Pa30BaTeJIbHOI0 MPOLECCa MO AMCIUIINHE.


http://www.iprbookshop.ru/67219.html
http://www.edu.ru/
http://www.ido.edu.ru/ffec/econ-index.html

TexHnueckue cpeacrna

o KoMmbroTepHslii Ki1acc;
o I'mo0anbHast ¥ JOKaJlbHAsE BBIUMCIUTEIbHAS CETh; - 11 KOMIBIOTEPOB
o IIpoekrop;

a) MynbTuMeuiiHas ayIMTOPUS - JJIs1 JICKIIUH;

6) KomnbrotepHslil kiacc, 000py10BaHHBIN AJi1 MPOBEAEHUS J1A0OPATOPHBIX
pabotcpeacTBamMu OpPITEXHUKH, NIEPCOHAIbHBIMU KOMIIBIOTEPAMH,
00BEMHEHHBIMH B CETh C BBIX010M B IHTEpHET — JIJ1s1 NPAKTUYECKUX 3aHATUM.

Jlist mpoBeseHMsl JIEKUMOHHBIX 3aHATUNA TpeOyeTcs ayAuTOpusi Ha Kypc,
o0opy/noBaHHAss MHTEPAKTUBHOM JOCKOH, MYJIbTUMEIUUHBIM IMPOSKTOPOM C
dKpaHoM. /[lJis MpoBeneHHs TPaKTHUUECKUX 3aHATUM TpeOyeTcs ayauTopHusi Ha
rpynmny oOyuaromuxcs, o0opyioBaHHAs WHTEPaKTUBHOM JOCKOM,
MYJIbTUMEIUNHBIM ITIPOEKTOPOM C IKPAHOM.
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