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BBenenue

[upokoe pa3BuTHe MHPOPMALUMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH TpeOyeT
OCBOEHHUSI  COOTBETCTBYIOIIMX  KOMIETEHIMH B  paMKax  HIpo(eCCHOHAIBHBIX
o0Opa30BaTeNbHBIX IPOTpaMM, MOATOTOBKH KBATU(PHUIIMPOBAHHBIX OJIb30BATENICH.

BHenpeHue cpeacTB BBIYMCIUTENBHOM TEXHUKH BO Bce CQepbl AEATEIbHOCTH
HOKapHOM OXpaHbl BIEUET 3a cO00I OypHBIN NEpexo]] OT TPAAULIUOHHBIX METOJIOB BEICHUS
JOKYMEHTAIMH K UCII0JIb30BAHUIO HOBBIX, aBTOMAaTU3UPOBAHHBIX CUCTEM €€ pa3paboTKu U
BBIITOJIHEHHS.

CymiecTByeT IHenblii  KJlacc MporpaMM — CHCTEM  aBTOMAaTH3MPOBAHHOIO
MPOEKTUPOBAHUS, TMpPEIHA3HAYCHHBIX OOJIETYUTh MPOLIECC CO3/aHUsA W YyNpaBICHHS
rpaduyeckoil TOKyMeHTalreH.

Hemssmu  guctumnuabl  «KoMmbroTepHasi rpaduka» —SBISIOTCA MPAaKTHYECKOE
OCBOCHHME OCHOBHBIX IpPUEMOB pPa0OTBI B Cpele CHUCTEM aBTOMATU3UPOBAHHOIO
IPOEKTUPOBAHUs, IOHMMAaHHE BO3MOXKHOCTEH W POJM NPOrPAMMHOIO IPOAYKTA IpPHU
pa3paboTke TrpaduyecKkoll TOKyMEHTallUW, HUCHOJb3yeMOW B paboTe mojpa3aesieHui
[I0’KapHOM OXPAHBI.

W3ydyeHne IUCHUIUIMHBI HalpaBiI€HO Ha MPUOOPETEHHWE HABBIKOB UM YMEHUU IO
UCIIOJIb30BAHUIO CHUCTEM AaBTOMATHU3UPOBAHHOIO NPOEKTUPOBAHUS IPU IOATOTOBKE U
yOpaBieHUM Trpapuueckod 4YacTbio (TUIaHBI, CXEMBbl, YEpPTEXKH) JTOKYMEHTallUH,
pa3pabaTbhIBaeMO B MOAPA3AECICHUSIX MTOKAPHON OXPaHBbI.

HaBblku, mproOpeTeHHbIE PY U3YYEHUH NUCHMILUIMHBI « KoMmbroTepHas rpagukay,
MOTYT OBbITh B JQJIbHEUILIEM HCIIOJIb30BaHbl 00YUYalOIUMHKCS MpU padoTe HaJ KypCOBBIMU
paboTamMu (MPOEKTaMH) MO CHEHHAIbHBIM JUCHUILUIMHAM, BBINOTHEHUH BBITYCKHBIX
KBAIM(PUKALIMOHHBIX padoT, a TAK)XXE B MPAKTUUYECKOM AesTenbHOCTH noApasaenenuid ['TIC
MUYC Poccun.
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MeToauueckue PCKOMECHIALUMNHA 110 U3YYCHHUIO TEM TUCIHUIIJIHHBI

Tema 1. OcHOBBI KOMIILIOTEPHOI rpapuKn
Poab ¥ 321244 KOMIILIOTEPHO# Ipa@uKH

[Tpu 06paboTke mHPpOPMAINH, CBI3aHHONW C M300paKCHHEM Ha MOHHUTOPE, IPUHSITO
BBIJICIISITH TPH OCHOBHBIX HAIIPABJICHUSA: pacrio3HaBaHue o0pa3oB, 00paboTka n300pakeHui
¥ MallliHHas rpaduka.

OcHOBHas 3ajjaya pacno3HaBaHUs 00pa30B COCTOUT B INPEOOpPA3OBAHUU YyKE
MUMEIOLIET0Cs] U300pakeHUsl Ha (OPMAIBHO MOHSATHBIN S3bIK CHMBOJIOB.

KomnrerorepHas rpaduka BOCIpOM3BOIUT N300paXkeHUE B CiIydae, KOTa UCXOIHOM
aBisgeTcss UMHGpoOpMalus Heu3o0pasuTenbHOW mpupoabl. Hampumep, Bu3yanmuzanus
HKCIIEPUMEHTAJIbHBIX JaHHBIX B BHJE TpapHUKOB, TMCTOTpAaMM WIM JAUATPAMM, BBIBOJ
MHpOpMaIMU Ha SKpaH KOMIIBIOTEPHBIX UTP, CUHTE3 CLIEH Ha TpeHaxepax. KoMmnbroTepHas
rpaduka B HacTosIee BpeMs c(hopMHUpOBaIach Kak Hayka 00 anmapaTHOM U IPOrPaMMHOM
oOecrieueHnu AJi1 pa3Ho00pa3HbIX H300paKEHUH OT MPOCTHIX YEPTEKEN 10 PEATUCTUYHBIX
00pa3oB eCTeCTBEHHBIX 00BEKTOB. KommbioTepHas rpauka IIMPOKO HCHOJIb3YETCsS B
o0jacTH TOKapHOM O€30MaCHOCTH I  HArJISAHOCTH W BOCHPUATHA, NEpenadu
uHpopmanuu. llnpoko npumensiercs B LleHTpax ynpaBieHus: B KpU3UCHBIX CUTYaLMSIX IS
BU3yan3aluu uH@opmanuu. be3 KoOMIbIOTEpHON rpapuku HE OOXOAMTCS HU OJHA
coBpeMeHHasi mnporpaMma. KOHEUHBIM NPOAYKTOM KOMIIBIOTEPHOW Tpaduku sBIsSETCS
n300pakeHne. DTO U300paKEHNE MOKET UCII0JIb30BATHCS B PA3INYHBIX cepax, HapuMep,
OHO MOXET OBITb TEXHUYECKUM UEPTEIKOM, CXEMON PaCCTAaHOBKU CHJI M CPENICTB, TIAHOM
9BAKYallMH, TPEXMEPHON MOJIEIIBIO 3/1aHMSL.

KomnbrorepHasi rpaguka — 370 Hayka, IPEAMETOM HU3YyUYEHUsSI KOTOPOU SIBIISIETCSA
CO3/IaHHE, XpaHEHHE U 00paboTKa MOJICIIeH B MX N300paKeHHH ¢ moMoIbio DBM.

B koMmmbroTepHO# rpaduke paccMaTpUBaIOTCS CIEIYIOIINE 3aJaUH:

o TMpeACTaBICHUE U300paXKEHUSI B KOMIIBIOTEPHOU IpauKe;

¢ TMOATOTOBKA U300paXEHUS K BU3yaJIU3allNH;

e CO3JaHUE N300pAKEHUS;

¢ OCYILECTBIICHUE JEHUCTBUN C U300PAKEHHUEM.

[Ton xomMnbplOTEepHON TpaduKONH OOBIYHO MOHMMAIOT ABTOMATH3ALMIO IPOILIECCOB
MOATOTOBKH, NMPeoOpa30BaHusl, XpaHEHUSI U BOCIIPOM3BeIeHUs rpaduueckoil nHPpopMauuu
¢ momomplo KommbeloTepa. [log rpaduueckoit uHpoOpManueld MOHUMAIOTCS MOJEIU
00BEKTOB U UX U300paKEHUSI.
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OcHosBubIe cBegenus o cucreme AutoCAD

Cucrema aBromaTuzupoBaHHOTo mnpoektupoBaHusi AULOCAD, paspaboranHas
koMmmanuen Autodesk, — Hanbosiee MolHas ¥ 00JaAaroNas MUPOKUMHU BO3MOKHOCTSMU 110
CO3JIaHUIO0 IpaduuecKux U300paKeHUN U TPEXMEPHBIX MOJIEICH.

Cucrema AutoCAD mnpennazHayeHa JJis BBINOJHEHHUS padOT MO rpapuyeckomMy
OTOOPAKEHUIO OOBEKTOB PA3JIMYHBIX HAMPABICHUN: MAIIMHOCTPOEHUE, CTPOUTENIHCTBO,
cynoctpoenue u T.1. AutoCAD onuMHakoBO ynoOeH Kak IMpu paboTe ¢ KOHKPETHBIMU
JEeTaNsIMU U y3J1aMH, TaK U MPH COCTABICHUH TEXHOJIOTUYECKUX CXEM, KapT U MapIIPyTOB.
[IporpamMMa MO3BOJSIET OCYIIECTBISITH COCTABJICEHHWE COMYTCTBYIOIICH JOKyMEHTAIIUH,
o0JaiaeT MUPOKUM CIIEKTPOM BO3MOXKHOCTEH TI0 OTOOPaXKEHHUIO Pe3yIbTaTOB PadOTHI.

Bce ueptexu, cozmannbie B mporpamme AutoCAD, xpanstcs B (aiimax c
pacmmperneM DWG. B Takom aiine comepkuTcsi moyiHas WHGOPMAIUS O YepTexKe:
BCEBO3MOJKHBIC CTHJIM, TIAPAMETPhI, TAKWE KaK €IMHUIIBI U3MEPCHHUS, PEKUMBI YepUCHUS U
T. A. ®opmar DWG oTnnuaeTcst HeOOIbIINM BPEMEHEM COXpPAaHEHHs, 0COOEHHO B Cllydae,
eciu 9T0 Gaiibl ¢ OOJIBIINM KOJIMYECTBOM aHHOTAITMOHHBIX OOBHEKTOB.

[To mepe pa3BuTus mporpamMMbl GOpMaT UCTIOTB3YEMBIX (ailioB TaKkKe U3MEHSIETCH,
MIO3TOMY YEPTEXKH, CO3/ITaHHBIE B 00s1€€e HOBBIX Bepcusix AutoCAD, He MOTYT OBITh OTKPBITHI
B 0OoJiee CTapbIX.

Kak u nmo6oe npuioxenue, pa3padboTaHHOE JIJIs OllepallMOHHON cucTteMbl Windows,
nporpaMmy AutoCAD MOXHO 3aITyCTUTh HECKOJIBKUMH CITIOCOOaMU.
 Mlcnonk3oBanue MeHto [1yck.

« Mcrionb30Banye Apibka 2 mporpaMMsl Ha PaGoueM crode.

* Eciiit BBI XOTUTE HE TPOCTO 3aIyCTUTH IPOTPAMMY, a OTKPBITh ONIPEICIICHHbIN (haiin
4yepTeka, He00X0IUuMO OTKPHITH [IpoBOIHUK uiu 1000H Npyroil (paitioBbIil MEHEIKED, C
€ro MOMOIIBI0 HANTH HYXXHBIA BaM (Qailnl M 3amycTuth ero. B pesynbTarte 3arpy3uTcs
AutoCAD u otkpoercst TpeOyeMblil (aiii, a eciiv Bbl YK€ 3aIyCTHIIN POTPaMMy paHee, TO
IIPOCTO OTKPOETCS HYKHBIN (haiiJ.

[Tocne 3amycka mporpaMMbl Ha dKpaHe TosiBisieTcs padodast obomouka AutoCAD
(puc. 1.1).

Oxkno nporpammbl AutoCAD COCTOUT M3 HECKOIBKUX YaCTEW, KaxJaas U3 KOTOPBIX
BBITIOJTHSIET OMNpeAeieHHbIe (YHKIIMU: BBOJ KOMAaHJ, OTOOpa)K€HHE HEOOXOAMMOUN TpH
yepueHUu uHpopmaruu U T.4. HekoTopble MHCTPYMEHTHI B3aMMOJIOTOIHSIOT U JlaXKe
3aMelaT Apyr apyra. LleHTpanbHas o0iacTh paboyero OKHa MPOTrpaMMBbl Ha3bIBAETCS
rpa@uUecKuM SKPaHOM.

B Heil BeimonHsOTCS BCe mocTpoeHusi. Ha rpaguueckom skpaHe ykaszaresib MbIIIH
mpuoOpeTaeT BHUJ TEPEKPECThbs U CHOCOOEH BBHIMOIHATH (PYHKIIMH, HCIOJIb3yEeMbIe B
MIPOCKTUPOBAHUH: TIPUBSZKY K 00BEKTaM, 3aJlaHe KOOPAUHAT U HarnpaBieHus. [Ipu Beixome
3a rpaHuIlbl TPAPUIECKOTO IKpaHa yKazaTedb IPUOOpETaeT MPUBBIYHBINA BH/I.



\ pacbmyecknii akpaH
MeHio NpunoXxeHnst  Mawenb GbICTPOro eHTa

gocryna

Kypcop
ncK Hactpoliika pabodero [MepekntoyeHne paboyero
KomaHgHas mpoxyocmamrsa npocTpaHcTBa
A o P04+ . 1 .~ 14 > e L2 ST 71 L B s [

Pucynok 1.1 — Pa6ouee okno AutoCAD

B BepxHelt yacTu oOKHA HAXOJUTCS JIGHTA C BKJIAJKaMU, HA KOTOPBIX PACIOI0KEHBI
KHOIKM KOMaHJ. PaccMoTpum JieHTy C BKJIagkamu (puc. 1.2), nmpenHa3HaueHHBIMU IS
PUCOBAHUS JIBYyXMEPHBIX OOBEKTOB.

IrﬂaEHaH Bcraeka  Annotaumk  [Napamerpysauwa Bwag  Ynpasnenwe  Buisop

Pucynok 1.2 — JIeHTta ¢ BKiIaakamMmu

* ['maBHass — 371ech COOpaHbl OCHOBHBIE CPEICTBA, MCIOJIb3yeMble IpH padoTe ¢
YEepTEKAMU.

 BceraBka — cpeactBa il BCTaBKM B JOKYMEHT CTOPOHHMX JIOKYMEHTOB,
M300pakeHHit, 6JI0KOB U3 OMOTMOTEKH OJIOKOB U UX pEJaKTUPOBAHUE.

* AHHOTAIMS — 3/1€Ch COOpaHbl HHCTPYMEHTHI JUIsl CO3/JaHUSI TEKCTOBBIX HAJAMUCEH B
JNOKYMEHTE.

+ Ilapamerpuzanusi — BKJIIOYaeT B ce€0s MHCTPYMEHTHI Uil NapaMeTpHuecKOro
YepyeHHUsl, O3BOJISIOLIME PaboTaTh C FEOMETPUUECKUMU M Pa3MEPHBIMU OTPaHUYCHUSMHU.
[Ipy ncnonp30BaHMM TAKUX OTPAHUYEHUH 3a/laHHbIE COOTHOLUEHUS MEXIY OOBEKTaMH
OCTAIOTCS, 1K€ €CIIU caMU OOBEKTHl U3MEHSFOTCS.

* Bug — no3BossieT ynpaisaTh 0OTOOpaXKeHHEM 00BEKTOB Ha DKpaHE.

* VYmpaBieHUE — CONEPKUT MHCTPYMEHTHI JUJII U3MEHEHUs Pa3JIMYHBIX HACTPOEK
MporpamMMbl, ajnantaiuud uHTepderica NpuiaokeHus (padoyero NMpoCTpaHCTBA, MaHeNen
MHCTPYMEHTOB, MEHIO M COUYETAHUW KIIABMII) ISl pEIICHUsS KOHKPETHBIX 3a1ay. Ha stoi
BKJIaJIKE TAK)K€ HAXOJUTCA IpyIia KOMaH[ JJjig padoThl ¢ MaKpOCaMH, CO3/1aBa€MbIMU Ha
A3bIKE MporpaMmmupoBanus VBA.
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 BeiBom — 3mech coOpaHbl TpPyNIBl KOMAaHJ ISl HACTPOMKH TapamMeTpoB
NpeIBapUTEIHLHOTO MPOCMOTPa TOKYMEHTa TMepel IeYaThbio, BBIBOJAA €r0 Ha IeYarh,
nyOnukanuu B IHTepHETE U SKCIopTa.

[Ipu BBIOOpPE OMpeAeNeHHBIX OOBEKTOB Ha JICHTE MOTYT  MOSBIISITHCS
JIOTIOJTHUTETbHBIE BKJIAAKH JIJIsl paboThl ¢ HUMU. HampuMmep, eciii BBl BCTaBUTE B JOKYMEHT
TaONMWIly, Ha JIGHTE TIOSABUTCS BKJIagka Pemakrop TekcTa C HMHCTPYMEHTaMHU IS
pEIaKTHPOBAHUS BBOJIMMOTO B TAOJHITy TEKCTA.

Han neHTOl HAaXOIWUTCS MEHIO MPUIIOXKEHHUS (KHOMKa ¢ OyKBOM «A») W TaHEIb
OBICTPOTO JOCTYTIA.

MeHI0 TPUIIOKEHUST MPEJICTABISET COOOW BEPTHKAIBHYIO TaOJMIly C IEepPEUYHEM
onepanuii Haj dainamu (puc. 1.3). B okHe MeHIO IPUITOKEHHS B JIEBOM CTOJIOIIE TTOKA3aHBI
HAaMMEHOBAHHMS ITyHKTOB U MMOJIMEHIO, a CIIPaBa — COCTaB BRIOPAHHOTO MOIMEHIO (B JAHHOM
ciydqae 310 «OTKpeITHY»). i TPOCMOTpa JUIMHHBIX TOJAMEHIO TPEIYyCMOTPEHBI
TPEYTrOJbHbIC 3HAYKH TIPOKPYTKH.

OTKpbITHE daiina

D Cosgare ’ n,  Yeprex
OTKpsITHE CylWeCTEYIWErD daitna

weprexa

0
(o]
3
b
o
o
v

B\ MNMoawnexa
% X THe _.f HHBIX N L 3
E CO!DBH;‘.Tb @ ? KpoiTie 0anaa garHuiX NOAWMEKH B
HUCNETHEDE NCAWMBOK

VIMRopT AaHHbix U3 ©aiine DGN 8 HOELIN

RS dain DWG
=P IxcriopT ’

@ Meuats 4
=P, Ony6aukos »
Mepecaats 4
1|
‘-/}'J_ YTuauThl ’
D 3aKpeiTh »

/ CoxpaHuTs >
= g

MapameTpet Beixog uz AutoCAD

Pucynok 1.3 — MeHro npuiioxxeHust

[Tanenb ObICTPOrO AOCTyMA MpenHa3HaYeHa JJIsl TOro, 4TOObl KOMIIOHOBATh Ha HE
4acTO MCIIOJIb3yE€Mble MHCTPYMEHTHI. [I0 yMOI4aHMI0O Ha HEW pACIOJIararoTCs KHOIKHU
koMmaHa: «Co3aate», «OTKpbITEY, «Coxpanutby, «OTMeHUuTH», «IloBTOpUTHY U «Ileuarby
(puc. 1.3).

B neBoll HWkHEHl yacTu rpaduyeckoro skpaHa 0ToOpaxaroTcs BKIaAKu Mojens,
JIuct 1 u JIuct 2 (puc. 1.4). [lo yMonuaHuIO aKTUBHOM ABIIsSIETCS BKIaaKka Mojenb, KoTopast
03HAYaEeT, YTO HA SKpaHe 0TOOPAKEHO JBYX- UJIM TPEXMEPHOE MPOCTPAHCTBO MOJIEIIH.
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Hwnxe pacnionaraercs komangHas ctpoka (puc. 1.4). KomanaHas ctpoka mo3BoJsier
BBOJIUTH KOMaHJIbI C Ki1aBHaTyphl. HezaBucumo ot crioco0a BBo/Ia KOMaH 1a 0ToOpaXkaeTcs
B KOMaH/1HO# cTpoke. Kpome Toro, 31ech MpUCYTCTBYIOT BCE TapaMeTphl KOMaH/IbI, a TAKXKE
nojcka3ku. [Tocine BBoja KOMaH/Ibl B KOMaHIHOM CTPOKE MOSIBUTCS 3alpOC Ha JIEHCTBHE C
JIOCTYIHBIMU TapaMeTpaMud KOMaHAbl. Bbl MoXeTe 3aaaTh MapaMeTpbl, 3amyCTUTh
BBITIOJIHEHNE KOMaH bl WJIH MIPEepBaTh €ro, HaXkaB Ki1aBuury Esc.

4] 4[p M)\ Mogene / Muetl f Muer2 /

= Komanpa: [IpOTHMEONONONHER VIDOJM:
KomManma: [IpoTHMEONONORHELL VIO !

KoManna:

Pucynok 1.4 — Komannnas ctpoka

B mpaBoii HMKHEH YacTH OKHA IMPOrpaMMbl PACIOJIOKEHA CTPOKA COCTOSHHUSA C
HaOOpPOM KHOIIOK JIJIsi yIpaBJeHUS OTOOpakeHHeM uepTexa WM kHomka «llepexmroueHue
pabouero mpoctpaHcTBay (puc. 1.5), ecnmu BbIOpaTh B TMOSIBUBIIEMCS CITUCKE CTPOKY
Knaccuueckuit AutoCAD, To BUA OKHa IpPOTrpaMMbl U3MEHUTCS. BMECTO JI€HTHI CBEpXY
MOABUTCS CTPOKAa C BBIMAJAIOIMIMMUA MEHIO, CJIEBAa M CHOpaBa IOSABSTCS IaHEeIu
WHCTPYMEHTOB. [TaHeIM MHCTPYMEHTOB SIBJISIFOTCSI OCHOBHBIM CPEACTBOM JIJISI BBITIOJTHECHUS
onepanuiit AutoCAD.

Wvonene[HENS QB NA 1~ [ [ [ knscomesom atocad - [ ][]

Pucynok 1.5 — Ctpoka coctosnus

Moxxno chopmupoBarh aisi cedsi paboyee mpocTpaHCTBO (COOCTBEHHBIM BAPUAHT
MOJIb30BATEIBCKOTO HHTEp(Peiica), ynobHoe ais padboTel. ClenaHHbIe HACTPOUKHU CIIETYET
COXPAaHUTh KaK UIMEHOBaHHOE pabouee mpocTpaHcTBO. [iist aToro B MeHto «llepexmouenue
pabodero mpocTpaHCTBa» BblOepuTe NMYHKT «COXpaHUTh TEKyIee Kak...», OTKpOeTcs
auanoroBoe okHo «CoxpaHuTh pabouee mpocTpancTBoy» (puc. 1.6).

h‘{hxpanurbpaﬁoueenpccrpancruo E!
Miram: || j CoxpaHuTs

=
Omaena |

Pucynoxk 1.6 — JIlnanorosoe okHo «CoxpaHuTh pabodee MpoCTPaHCTBOY»
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Tema 2. PaGoTa rpa¢uyecKux npuMMHTHBOB

I'padpuvecknii npumuTuB «OTPE30K».

/ Komanga «Otpe3ok» mnpenHazHaueHa ISl TMOCTPOCHHUS IPSMOJIUHEHHBIX
CErMEHTOB.

Hoctyn xk komanae «OTpe30K» MOKHO MOJTYIUTh HECKOJIBKUMH CIIOCOOaMM:

- B CTPOKE MEHIO, BKJIajiKa «PrucoBanue», kHomka « OTpe30K»;

- B JIEHTe, BKIIaiKa «[ maBHas» B paznene «PucoBanuey;

- B TAHEJIM HHCTPYMEHTOB «PrcoBanuey;

- BBECTH KOMaHIy «OTpe30Kk» B KOMaHIHOW CTPOKE.

Paccmotpum paboty xomaHmbl «OTpe30k» Ha TMPUMEPE MOCTPOCHHUS OOBEKTOB B
aOCOJIOTHBIX, OTHOCUTEILHBIX U OTHOCUTEIHHBIX MOJISIPHBIX KOOPAMHATAX.

Ilocmpoum npsamMoyeonbHUK ¢ nomowbrto Komarovl «Ompe3ok» 6 abCoNOMHbIX
Koopounamax (puc. 2.1).

[Ipu axTuBauu koManabl «OTpe30K», MporpaMMa 3arpoCUT BBECTH MEPBYIO TOUKY
oTpe3ka (CHaydajla BBOJMTCS KOOpJMHATa MO OCH X, depe3 3amiaTyro 1o ocu Y). Ilpu
MIOCTPOCHUU TMPSIMOYTOJIbHUKA, KaK MOKa3aHO Ha pucyHke 2.1 cHadayiia ObLIM BBEJICHBI
KOOpAWHATHI IepBoi Touku otpeska 0,0, manmee mociie HaXxaTus KiIaBHUIIM ENnter, BBoasTCS
KOOpAMHATHI BTOpo# Touku oTpeska 0,20 u onsaTh HaxxuMaetcst Enter, koopauHaThI TpeThel
touku otpe3ka 50,20 Enter, xoopaunatel uerBeproii Toukm 50,0, manee HakumaeTcs
kinaBuia 3 v Enter a1 3aMbIKaHUS TPSIMOYTOJIBHHAKA.

) KoopauHatbi KoopanHatb!
B BTOPOIi ToukK 0,20 TpeTben To4kK 50,20
I
i
(S
i
= =t
KoopaouHaTbl nepBoi KoopauHaTbl
ToYku 0,0 yeTBepTOM TO4KK 50,20

4] 4] [M]', Momens ¢ Muerl f Muct2 f

" KoMasEma _line Nepeang Toura: 0,0
Cnegyomas Todxka MMM [oIMeHMTE]: 0,20
Cnegyomas Todxka MMM [oIMeHMTE]: 50,20
ClemqyvEomas Todka WM [SaMeHyTe/o0TMesEMTE]: 50,0
ClenqyEOmas TodKa WM [SaMeEsHyTe/0TMEEMTE] @ 3
KoManma:

ﬁéii B e [0« L]=][+]=
i 1 —

Pucynok 2.1 — ITocTpoenue npsiMOyToOJIbHUKA C TIOMOIIBI0 KOMaHAbI «OTPe30K»
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Ilocmpoum mpeyeonvrux ¢ nomowbto KOoManovl « Ompe3oxky 6 OMHOCUMENbHbIX
Koopounamax (puc. 2.2).

[TocTpoeHue TpeyroabHUKa BBITIOJIHIETCS B CJICIYIONICH MOCIEeI0BATEIBHOCTH.

AxTHBanus KoMaHIbl «OTpe30K».

ITepBas Touka: 50,50 Enter.

Crnenyromas Touka wiu [oTMenuts|: @0,40 Enter.

Crnenyromas Touka wiu [oTMmenuts|: @50,-40 Enter.

Crnenyromas Touka win [3aMkHyTh/0 TMeHuTs|: 3 Enter.

KoopauHaTtbl BTOpoi

® To4ykmn @0,40

== 2T

(&) ( ~)

r~’ N

<>

Coo)

)

Q -
. KoopguHaTtbl TpeTbeu
5 TO4YKM @50,-40

!

=)

2, D o

A ¥ g Nl

£ KOOp,IJ,VIHaTbI nepsou
Toyku 50,50
X
[14 <[> DoI]\ Mogens { Twer1 £ Tcr2 /

I Komanna:

?Koma:-'.na: _line Nlepsas Touxa: 50,50

\Crrenymmasa Todka wim [oTmesmTe]: €0, 40

|Cnenyomas Touxa wmm [oTmenurs]: @50,-40

| Crrenymoman TodYka wiv [SaMkHyThb/oTMeHMTH]: 3

S e [0« [+ =

Pucynok 2.2 — Iloctpoenue TpeyrojbHUKa ¢ TOMOIIBIO KOMaH bl « OTPE30K»
B OTHOCUTEJILHBIX KOOPAMHATAX

Ilocmpoum mpeyeonvHux ¢ nomowpto KoManovlt « Ompe3oky 6 OMHOCUMENbHbIX
KOOPOUHAMAX 6 OMHOCUMENbHBIX NOJISPHBIX Koopounamax (puc. 2.3).

[TocTpoeHue TpeyroabHUKa BBITIOJIHISTCS B CIICIYIOIICH MOCIIeI0BATEIIBHOCTH.

AxTuBaIus KoMaHbl «OTPe30K».

[TepBas Touka: 100,100 Enter.

Crnenyromiast Touka win [OrmenuTs|: @100,<60 Enter.

Crnenyromas Touka win [Ormenuts]: (@100,<-60 Enter.

Crnenyromas Touka win [3aMkHYTh/OTMeHUTSH|: 3 Enter.
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KoopauHaTtbl BTOpO#
Touyku @100 <60

= KoopauHaTtbl TpeTbei
B TOoYkM @100 <-60

Y

KoopauHaTtbl nepsoi
= X TouKku 100,100

« 4» ¥\ Mogens [ Twer /'ﬂuc12 /

Komamna:

fKomamza: line flepsas Touxa: 100
iCnengyomans Towxa wny [oTMemuTs]:
iCrenyomas Touxa yms [oTmemurTs):
;C::e::yman Towxa war [Samxuyrs/oTMemmra)]: 3

- MR EEEIE —

PI/ICYHOK 2.3 — HOCTpOCHI/Ie TPCYroJbHUKaA C IIOMOIIIbIO KOMAaH/IbI ((OTpGSOK))
B OTHOCHUTCIIbHBIX IOJISIPHBIX KOOPAWHATAX

I'papuuecknii npuMutuB «IIpsaMoyrosHuK.

—
L. KOMaHaa ((HpSIMoyFOJIBHI/IK» IMO3BOJIACT CO3daBaTh IPAMOYI'OJbHHUKH 3a/1aB

JIBa MIPOTUBOIIOJIOKHBIX yTJIA.

Hoctyn k komanae «IIpsMoyrolbHUK» MOMXKHO MOJTYYUTh HECKOJIBKUMH CIIOCOOaMMU:

- B CTPOKE MEHIO, BKJIajiKa «PrucoBanue», kHonka «[IpamMoyroinbHuK»;

- B JICHTE, BKJIaJIKa «I 1aBHas» B paznene «PucoBanuey;

- B IaHEJIM UHCTPYMEHTOB «PucoBanue»;

- BBECTU KOMaHy «IIpsMOyroJbHUK» B KOMaHIHOM CTPOKE.

[Ipu axtuBaruu koMaHael «IIpsmoyroasHuk» B mporpamme AULOCAD mosButcs
3anpoc:

[MPAMOYTOJIBHUK VYkaxute Touky nepsoro yria wiu [Dacka / YpoBeHb /
Conpspkenue / Tonmuna / [lupunal:

[TapameTtp «Dacka» MO3BOISIET MOCTPOUTH MPSIMOYTOJIBHUK C 3aIaHHOM (hacko (puc.
2.4a). [1apametp «CormnpsiKeHHe» MO3BOJSET MOCTPOUTH MPSIMOYTOIBHUK ¢ CKPYTJIICHHBIMU
yriamu (puc. 2.46). [lapametp «YpoBEeHB» MO3BOJISIET PACIOIOKUTH MPSIMOYTOIBHUK Ha
3aaHHOM paccrosinuu 1o ocu Z. [Tapametp «TonuumHa» 3aaaeT BHICOTY MPSMOYTOJIbHUKA
JUIs1 TIOCTPOEeHUS TpexmepHoil Moaen (puc. 2.48). [Tapametp «Illupunay» 3amaet ToauHy
CTOPOHBI IPSAMOYTOJbHUKA (pUC. 2.4T).
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a) 0) B) r)
Pucynok 2.4 — BHemHuil BUI IPSIMOYTOJIBHUKA C BEIOPAaHHBIM TTAPAMETPOM:
a) acka, 0) conpsbKeHUE, B) TONIIUHA, T) ITUPUHA

Hocmpoum npamoyzonvnux co cmoponamu 30 mm Ha 40 mm ¢ 6KIOUEHHBIM
pedArcumMom «JuHamudeckutl 6600x.

[Tpu akTuBanmu KoMaH bl «l[psSIMOYTOIBHUKY» Y Kypcopa MOSIBUTCSI 3aMpocC:
[MPAIMOVYTOJIBHUK Ykaxute Touky niepBoro yria win [Dacka / YpoBeHb /
Comnpsixenue / Tommmnaa / [upunal:

B oTBer yka3piBaeM MEpPBYIO TOUKY, IIPU BKJIOYEHHOM pexkuMme «JmHamMuyeckuit
BBOJI» He00Xxo Mo BBecTH (), HaXKaTh KJIaBUIIY Ha KiaBuaType Tab, omsats O u Enter.
[Tocne HaxkaTus kiaBuin ENter mosBuTcs 3ampoc:

I[MPAMOVYTOJIbBHUK VYkaxkute TOuKy BToporo yria wim [[lmomans /
Pasmepsi / [ToBopor]:

B otBer yka3zsiBaem 30 Tab 40 Enter.

[IpsAMOYTOJIBHUK ITOCTPOEH.

I'pa¢puuecknii npumutus «Kpyr».

(D - komamza «Kpyr» mo3BosisieT co3qaBaTth OKPYKHOCTH C YKa3aHHUEM LIEHTpa U
3HAYEHUM paauyca WIA IHAMETPA.

Hoctyn k komanae «Kpyr» MOKHO OJyYUTh HECKOJIBKUMHU CIIOCOOAMU:

- B CTPOKE MEHIO, BKJIaaka «PucoBanue», kHomnka «Kpyr»;

- B JIEHTE, BKJIaJKa «I maBHas» B paznene «PucoBanue»;

- B [IAHEJI HUHCTPYMEHTOB «PrcoBaHuey;

- BBeCTU KOMaH1y «Kpyr» B KOMaHIHOU CTPOKE.

Kpome crangapTHOTro criocob6a mocTpOeHUs! OKPY>KHOCTH € yKa3aHHUEM LEHTpa U
3HaYEHUs pajyca Win JUaMeTpa, eCTh eIle HECKOJIBKO CIIOCOOOB: YKa3aHUEM JBYX
KpallHUX TOYEK OKPY>KHOCTHU, YKAa3aHUEM TPEX TOUEK OKPYKHOCTH, 3aJJaHUEM JBYX TOUEK
KacaHHUs U paauyca, yKa3aHUueM TpeX Touek Kacanus (puc. 2.5).

Ilocmpoum  oxkpysjxcHocms  paouycom 15 MM ¢ BKIIOUEHHBIM — DEHCUMOM
«{unamuueckuti 6600.

[Tpu akTuBanmu koManabl «OKPYKHOCTBY Y Kypcopa MOSBUTCS 3aIpoc:

\KPVF Lentp xpyra wu [3T / 2T / KKP (kac kac paauyc)]: \

B oTBer yka3piBaeM KOOPAMHATHI LIEHTPA OKPY’KHOCTH, MPHU BKIIOYEHHOM PEXHME
«JlnHaMUYeCKU BBO» PACIIOIOKHUM LIEHTP OKPY>KHOCTH HAa PACCTOSIHUM 110 0cU X=50 MM,
o o ocu Y=100 mm, 11 3T0r0 HEOOX0AUMO BBecTH 3HaueHHe 50 B aKTUBHOM siuelke y
Kypcopa, HakaTh KIABWIIYy Ha KiaBuatype Tab u BBecTH 3HaueHue onsath 100, HaxaTh
Enter.

[Tocne HaxkaTus kiaBuiu Enter mosBuTcs 3ampoc:
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KPVYTI Paguyc kpyra wiu [[Inamerp]:
B otBet yka3biBaem paauyc 15, Haxxumaem Enter.
OKpy»XHOCTb paguycoMm 15 MM moctpoeHa.

lnaeHan  Bcraeka  AnHoTaumn  [apametpuzaum

/ "y frf--;\] .-"f--. - ‘%’ Me|

o -,\h_-/,- i. .

. & - 9% Kor
Orpezor MNMonwanawa  Kpyr  [yra :
- v - D_._ Pac
Pucoe If_}?\l !
- EHTP, paguyc
H l‘\-\-_-/,l p' p rg' -
auano -
A

—[Crepsy 1[2D-kapkac ka:jl LlenTp, anamerp

P

[ ) 2Tounm

[ =3 TouKn
Yeme

|,f'/, | 2 Toukn KacaHua, paguyc
p—y ' )

r .

" 23 TOUKK KacaHua

M

Pucynok 2.5 — Onmuu komauas! «Kpyr»

I'padpuuecknii npumuTuB «MHOIOYroJIbHUK.
© . komaHma «MHOTOYTONTBHHK» IO3BOISET CO3JABAaTh PABHOCTOPOHHHE
MHOTOYTOJIbHUKH B BUJI€ 3aMKHYTBIX TTOJIMJIMHUM.

Joctyn k komanae «MHOroyroJibHUK» MOYHO MOJYYUTh HECKOJIBKUMH CIIOCOOaMMU:

- B CTPOKE MEHIO, BKJIaJIKa «PrucoBanune», KHONKa « MHOTrOyTrOJIbHUK;

- B JIEHTE, BKJIaJIKa «I maBHas» B paznene «PucoBanuey;

- B IaHEJIM UHCTPYMEHTOB «PucoBanue»;

- BBECTU KOMaH1y «MH-yrom» B KOMaHJIHOU CTPOKE.

MuHUManpHOE KOJMYECTBO CTOPOH MHOTOYIOJIbBHHKAa MOXHO 331artk 3, a
MakcuMaiibHO 1024,

[Ipun aktuBammu komauabl «MuHoroyrompHuK» mporpamma AUtOCAD 3ampocur
BBECTU YHCJIO CTOPOH, YKa3blBaeM HEOOXOAMMOE KOJIMYECTBO M HaxkumaeMm Enter. Jlanee
YKa3bIBa€M LICHTP MHOTOYTOJIbHUKA ¢ TOMOLIbI0 JIKM Wiin KOMaHIHOW CTPOKH, HAKUMAEM
Enter. ITpu nossnennn 3anpoca «BrnucaHHbl B OKpYKHOCTH» MM «ONUCaHHBIA BOKPYT
OKPY>KHOCTH» JIEBOM KHOIIKOW MBIIIM BbIOMpAaeM HYXHBIM BapHaHT M 3a7acM PaJUyC

OKPY>KHOCTH (2.6).
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Pucynoxk 2.6 — BapuaHThl TOCTPOEHUSI MHOTOYTOJIbHUKA

I'papuuyeckuii npumutus «IloananHus.

—' - xoMaHja «llonunuHus» NO3BOJISIET CO37aBaTh OOBEKTHI, COCTOSIIHE U3
JIMHEUHBIX U JYTOBBIX CErMEHTOB.

Hoctyn k komanzae «IloJumuHus MOYXKHO MOJIYYUTh HECKOJIBKUMH CIIOCOOaMMU:

- B CTPOKE MEHIO, BKJIaJKa «PrucoBanne», kHomka «llomumuansy;

- B JIeHTe, BKJIaiKa «[ maBHas» B paznene «PucoBanuey;

- B IaHEJIM UHCTPYMEHTOB «PucoBanuey;

- BBeCTU KoMaHy «Ilomumuaus» B KOMaHIHOM CTPOKE.

Pa3bepem mnpuHOMO pabOThl KOMaHIbI Ha MPUMEPE TMOCTPOCHUS YCIOBHOTO
oGo3Hauyerns I PEMIAKOIIETO HAIPABJICHUS AEHCTBUN NMOAPA3IAECICHUM IO TYLIEHUIO
no>xkapa.

[Tpu axTuBamu komauabl «llomunuaus» B komanaHo#i ctpoke AUtOCAD mosBuTCs
3amnpoc:

IJIMHW A HavanpHas Touka:

B oTBeT npu BKIOYCHHOM pexumMe «J{nnamuueckuii BBoa» BBoaum 50 Tab 50 Enter.
B xomannnot crpoke AUtOCAD mosiBuTCS 3ampoc:

[TJIMHUS Cnenyrommas Touka wiu [[yra / [Tonymmpuna / qyillaa / OTMEHHUTD

/ Hupwuna):

[Tapametp «/lyra» mO3BOJIAET MOCTPOUTH ITYIOBOM CETMEHT, HAIPABICHHBIA IIO
KacaTeJIbHOU K npeapiayieMy cermeHTy. [lapamerp «Ilonymmpunay 3agaet pacCTOsIHUE OT
LIEeHTpa 10 KpoMku nomwiuHuM. [lapamerp «JlyinHa» MOM3BOJISIET MOCTPOUTH CETMEHT
3aganHoN mmHbl. [lapamerp «Illupuna» 3amaer mmpuHy nomwMHUM. 19 mocTpoeHus
YCJIOBHOTO 0003HAUCHMS PEIIAIOIIETO HAMPABICHUSI HEOOXOAMMO 33/1aTh ITUPUHY IICIKHYB
7eBOol KHOMKOW Mblmu 1o napametrpy «lllupuna», B xomanmguoit ctpoke AUtoCAD
MOSIBUTCS 3aMPOC:

[TJIMHU A Havanbnas mupuna <0.00>:

Haxxumaewm 0 Enter.

[TosiBuTCH 3ampoc:

[TJIMHUA Koneunas mmpuna <0.00>:

Haxxumaewm 5 Enter. BBoguMm nnuHy cermenTa 5 MM, HaxkumaeM Enter. Jlanee onsth
BeIOMpaeM mapamerp «lllupuHa», HaYaIbHYHO IIMPUHY YyKa3blBaéM 2 MM, KOHEUHYIO
LIMPHUHY 7 MM, a JUIMHY cermeHTa 10 MmM. Pe3ynpTaT mocTpoeHMs MOKa3aH Ha PUCYHKE 2.7.
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Pucynok 2.7 — Pe3ynbTar noctpoeHus npu nomoiy komauasl «lloammuausy

I'papuuecknii npuMuTuB «/dyra».

I

- KomaHja «/lyray mnpeaHasHaueHa JUId TIOCTPOCHUS AYI'M Ha 4YEpTEXKe
pa3IMYHBIMU CIIOCOOAMU.

JHoctyn k komanje «Jlyra» Mo>XKHO NOJTYyYUTh HECKOJIBKUMHU CIIOCOOAMHU:

- B CTPOKE MEHIO, BKJIaaKa «PucoBanue», KHomka «/lyray;

- B JIEHTE, BKJIaJKa «I maBHas» B paznene «PucoBanue»;

- B IAHEJI UHCTPYMEHTOB «PrcoBanuey;

- BBECTH KOMaHy «/lyra» B KOMaHIHOU CTPOKE.

B mporpamme AutoCAD mpenycmotrpeno 11 cnoco6oB nmoctpoenust nyru (puc. 2.8).
[To ymMOI4aHHIO B IPOrpaMMe UCHOJb3YETCA CIIOCO0 MOCTPOEHUS JYyTU MO TPEM TOUKaM.

InaeHan  Becraska  Annotaumw  [apamerpusauma Bug Y

/' B3 I/:}\I ._J-""" i - Nepereern
|

¢+ 9% Konwposate /]

—

Otpezok Monnwnnana  Kpyr  [fyra

I

\ —
B D_. PactanyTs [l

Pucoeanune =
3 TouKK

Hauano ey *

/ -

[-1[Ceepxy][2D-kaprac] Hauano, ueHTp, KoHey

P
/"~ Hauano, uentp, yron
Ved
Hauano, ueHTp, AnWHE
B .
=

e
/" - Hauano, koHew, yron
i

P
] HE‘-IE."IC_. KOHEL, HanpaeneHne
]

-
'\ Hawuano, konew, paguyc

.-"/ LlenTp, Havano, KoHey

v
/"~ Uentp, Hauano, koHey
[,

.
Ve

LlenTp, Havano, gnvHa

i .

4 n y
/[ Mpoaamxure

Pucynok 2.8 — Onuuu nocTpoeHust 1yru

[Ipu aktuBanmu kKoMaHnbl «/lyra» (B pexkume 3 TOYKH) B KOMAHJHOW CTPOKE
AutoCAD mnosBuTCS 3a1mpoc:
JIYT'A HauanbHast Touka ayru wiu [LlenTp]:
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B oTBer BBOAMM KOOpAMHATHI TOYKH, HaxkxumaeM ENter mnm ykaspiBaem JeBoOM
KHOITKOM MBI TOYKY Ha uepTexxe. B komanaHoii crpoke AUtOCAD mnosiBUTCS 3anpoc:

JIYT'A Bropas Touka wiu [Lentp / Konerr]:

B oTBeT BBO UM KOOpAMHATHI TOYKU BTOPOM TOUKH, HaxkuMaeM Enter v yka3piBaem
JIEBOM KHOIKOM MBIIK TOYKY Ha yeprexke. B komanmnoit ctpoke AUtOCAD mnosButcs
3amnpoc:

JAYT'A Koneunas Touka nyru:

B oTBeT BBOAMM KOOpJAMHATHI TOYKM KOHEUYHOW TOYKM, HaxkumaeM Enter wmm
YKa3bIBa€M JIEBOM KHOIIKOW MBIIIM TOYKY HA yepTexe. Jlyra mocTpoeHa.

I'paduyecknii npumMuTHB «CIIAHHY.

- xomaHga «CrailH» npelHa3HauYeHa /I MOCTPOCHMS TJAAKOM KpPHUBOM,
MPOXOASAIIEH Yepe3 YKAa3aHHbIE TOUKH. MOXKET MPUMEHSTCS U1 OCTPOEHUSI BOJHHUCTOMN
JUHUYW TIpu 0003HAYCHUH MECTHOTO pa3pe3a Ha YePTEeKe WU IS TOCTPOSHUS YCIOBHBIX
M300paKEHUM MOKAPHBIX PYKaBOB MPU 0OPMIICHUH TIJIAHOB MOXKAPOTYILICHHUS.

Hoctyn k komanjae «CriaiiH» MOXHO MOJYYUTh HECKOJIBKUMH CIIOCOOaMM:

- B CTPOKE MEHIO, BKJIaJika «PrucoBanuey, kHonka «Crijainy;

- B JICHTE, BKJIaJIKa «I 1aBHas» B paznene «PucoBanuey;

- B IaHEJIM UHCTPYMEHTOB «PucoBaHue»;

- BBeCTH KoMaHy «CriiaiiH» B KOMaHIHOM CTPOKE.

B nporpamme AutoCAD mnoctpoeHne KpuBOM mpu MoMolm Komauabl «CrutaiH»
MOXKET OCYIIECTBIIsIeTCA ABYyMsi criocobamu (puc. 2.9). BepxHss nuHus Ha pucyHke 2.9
IIOCTPOEHA C IOMOIIBI OIPEIACIAIINUX TOYEK, T.€. KpUBas MPOXOAUT 4Yepe3 TOUYKH,
yKa3zaHHble Ha 4eprexe. Crneayromas JUHHUS MOCTPOCHA MPHU MOMOIIW YIPABIISIIOIINX
BEPILIMH, KOTOPBIE ONPEETSAIOT (OPMY U PACIIOI0KEHUE KPUBOM.

L ]

Pucynok 2.9 — BapuaHTsl TOCTpOEHUS CIUIallH KPUBOKH

I'paguuecknii NPUMHUTHB «DJITTHIIC).

CX - koMmaHma «DIUTHICH npeaHa3HavYeHa Jisg TOCTPOCHUS DIUIUIICOB WJIIU
IUIUOTHYECKUX AyT. [Ipy MOCTpOSHUU IITHIICA CHavalla 3aat0TCsl IBE TOUKHU OCH, a 3aTeEM
yKa3bIBACTCS pPACCTOSIHUE OT LIEHTPA JUIUIICA JJO KOHEYHOUM TOUKH.

JlocTym kK KOMaH/1e «DIJUTHIICY MOYKHO MOJYIUTh HECKOJIBKUMHU CITIOCOOaMMU:
- B CTPOKE MEHIO, BKJIaJiKa «PrUcoBaHME», KHOMKA « DJUIUIICY;

- B JICHTE, BKJIajiKa «I maBHas» B pazaene «PucoBanuey;

- B TAHEJI UHCTPYMEHTOB «PrcoBanuey;
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- BBECTH KOMaHIy «DJITUIICY» B KOMaHJIHOU CTPOKE.
B nporpamme AutoCAD noctymHo Tpu crioco6a mocTpoeHus asuurca (puc. 2.10).

) e a — ~
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a) E)
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Pucynok 2.10 — CrtocoObI MOCTPOCHUS DILIUTICA:
a — 0Ch, KOHEII, 0 — IEHTP, B — AIUTUNTHYECKAS TyTa

[Mudppamu o603HAUEHA TOCIEIOBATEIBPHOCTh TOCTpoeHUs. Ha pucynke 2.10a
MOKa3aH CIIOCOOOM MOCTPOCHUS, TJ€ CHadaja yKa3bIBAETCs MEPBBIMU JIBYMSI TOUYKAMHU OCh
AIUTHTICA, 3aTeM KoHeuHas Touka. Ha pucynke 2.100 mokaszaH cmoco® MOCTpOEHUs, Te
CHayaJja 3aJaeTcs [ICHTP AIUTUIICA, 3aTEM yKa3bIBAaeTCsl KOHEUHAsl TOUKa IEPBOM OCH U ITTHHA
BTOpOil ocu. Ha pucynke 2.10B mokaszaH croco0 MOCTPOEHUS AILTUNTHYECKON AYTH, TPU
KOTOPOM TI€PBBIE JIBE TOUKH 33/1aI0T MECTOMOJIOKEHUE U JITHHY TIEPBON OCH, TPEThS TOUKA
3aJlaeT PacCTOSIHUE OT LIEHTPa OCH 10 KOHEUHOM TOYKM BTOpOil ocu. YerBepTas U msTast
TOYKH 33J]aI0T HaYaJIbHBIA U KOHEYHBIN YTIIbL.
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Tema 3. Ucnonb3oBanue Bo3moxkHocTeit CAIIP npu peraktupoBanum rpagu4ecKux
H300paskeHni HA YepTeKax

Komanna perakrupoBanust «O0pe3arb».

% KoMaHaa «O0pe3aThy» MO3BOJSAET CPe3aTh YacTh IpayuueCcKoOro NpUMUTHBA J10
TOUYKH [IEPECEUEHUS C IPYTUM IpaQUueCKUM MPUMUTHBOM.

Hoctyn k komanje «O0pe3aTh» MOKHO MOITYYUTh HECKOIBKUMU CIIOCOOaMHU:

- B CTPOKE MEHI0, BKJIaJKa «PenaktupoBarhy», KHoONKa «O0pe3aTby;

- B JIeHTe, Bkiajka «[ maBHash» B pazaene «PemaktupoBanuey;

- B MIaHEJHM UHCTPYMEHTOB «PegakTupoBanuey;

- BBECTH KOMaHy «O0pe3aTh» B KOMaHIHOW CTPOKE.

[Ipu paGote c maHHON KOMaHAOW MOCTYMHO JIBa peXUMa: OBICTPBIA PEXUM H
CTaHIAPTHBIN PEKUM.

bvicmpuoiu pesrcum.

[Tpu pabGoTte B JaHHOM peXHME MPHU aKTUBALUU KOMaH[bl «O0pe3aTh» He0OX0IUMO
Cpa3y yKa3blBaThb Ha OOBEKTHI JIEBOW KHOIKOH MBIIIHM, KOTOpPblE HEOOXOAMMO OOpe3aTh,
anMb0 yKazaTh TPAeKTOPHUIO Ui 00pe3ku oOBeKTOB. Bce 00BEeKThl aBTOMaTHUYECKU
UCTIOJIb3YIOTCS B KAueCTBE PEXYLIMX KPOMOK. BbIOpaHHbIE OOBEKTHI, KOTOPbIE HEIb3s
obpe3ath, OynyT ynanens (puc. 3.1).

%
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Pucynok 3.1 — [Ipumenenne komanasl «O0pe3aTs» B OBICTPOM PEKUME

14---%

B OpicTpoM pekrMe TOCTYMHBI CIEAYIOINE TapaMeTPhl: PEeXYIIUEe KPOMKH, JTUHUS,
CeKpaMKa, PeXUM, IPOSKIIHS, YIATUTh.

CmaHoapmmblil pexdcum.

[Ipu pabote B cTaHZAPTHOM PEKHUME HEOOXOAMMO yKa3aTh TPaHUIIbI HA YEPTEKE U
HaxaTb ENter, mocne HaxkaTh JEBOM KHOMKONW MBI OOBEKTHI, KOTOpPHIE TpeOyercs
obOpesarb.  [lpu ucnonb3oBaHWU BCEX OOBEKTOB HA YEPTEkKE B KAUECTBE TPAHUII MPHU
aKTUBAIIMM KOMaHAbl HEOOXOAMMO cpa3y HaxkaTb Enter u 3atem BbIOpaTh OOBEKTHI AJIs
00pe3KH.

B crangapTHOM pexxuMe AOCTYMHHBI CIEIYIOLIME MapaMeTphl: BHIOEPUTE PEXYLIUE
KPOMKH, PEXYyIIUe KPOMKHU, JIMHHUS, CEKpaMKa, PEXKUM, MPOEKUHs, pedpo, YIaauTh,
OTMCHHUTb.

Komanpna pegakrupoBanusi «ConpsizkeHue).

| - xomanmga « COMpsDKEHHe» IIPH MocTpoeHnr 2D-06bEeKTOB 03BOIIET CKPYTJIUTH

KPOMKH JIByX OOBEKTOB WJIM CO3/1aTh AYTY, KOTOpas OyJeT MOCTPOeHa KacaTeIbHO MEXKIY
nByms 2D-o06bexTamu.
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Hoctyn k komane « ConpsiKeHne» MOYKHO MOJTyYUTh HECKOJIBKHUMH CIIOCO0aMU:

- B CTPOKE MEHI0, BKJIaaKa «PegaktupoBaThy, KHONKa « ConpsKeHUe»;

- B JIeHTe, BKJIajka «[ maBHas» B paznene «PemaktupoBanue»;

- B IAHEJIM UHCTPYMEHTOB «PenakTupoBanuey;

- BBECTH KOoMaHy «CompsiKeHUe» B KOMaHIHOU CTPOKE.

JlanHas KoMaH/1a MOKET ObITh IPUMEHEHA K ClIeTyIoIUM 00bekTaMm: 2D-nonuimuuu,
IyTH, OKPY>KHOCTH, SJUIMIICHI, JUTMITHYECKUE TyTU, OTPE3KH, JTyUH, CIIIAHHBI WIH TIPSIMBIE.

Paccmompum npumenenue komanowvl npu paspabomke uepmedxica.

[Tpu axktuBanum koman sl «Comnpsikenne» B komanaHol crpoke AUtOCAD nosiBuTcst
3anpoc:

COITPSI2KEHUE Bribepute niepBbiii 00bekT win [oTMennTs / monWnwaus /

pa/luyc / oopeska / Heckomabko]:

[Ipn craHmapTHBIX HACTpOMKaxX paauyc CKpyrieHuss paBeH 0 MM, MO3TOMY
HeoOxoaumo JIKM nHaxaTh Ha 3HaueHue «Panuycy», Torga B KOMaHJHOW CTPOKE MOSBUTCS
3anpoc:

COIIPAXKXEHUE Paaunyc conpspxennst <0.00>:

BBonuM HeoOXoauMoe 3HaUeHHE pajguyca, MOATBEPKIaeM HaxxaTUeEM KHOIIKH Enter.
Jlanee ecnu HEOOX0AUMO 0Ope3aTh UCXOAHBIM 00bEKT, TO HaxxuMaeMm JIKM Ha «O0pe3kar
1 BeIOUpaeM komanay «C oope3koi». Toraa npy yka3aHuH J€BOM KHOIKOM MBIIIHA CHaYyaJIa
Ha OJIHOM OOBEKTE, 3aT€M HaJl APYTOM 0OBEKTE MOCTPOUTCS] CKPYTIICHHBIN YTOJ1 ¢ 00pe3Koin
UCXOIHBIX 00BEKTOB (pHcC. 3.2).

Pucynok 3.2 — Ilpumenenne komanabl « COnpsKeHHE»

Komanna pegakrupoBanus «®acka.
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&
I - KOMaHJIa «®Dacka» IIpH IMMOCTPOCHUU 2D-00beKTOB TTO3BOJISICT Co31aThb MCKIY

IBYMsI 0O0BEKTaMHU CKOC WK (packy.

Hoctyn k komane «Packa» MOXKHO MOTyYNUTh HECKOJIBKIUMHE CITOCOOaMMU:

- B CTPOKE MEHIO, BKJIaaKa «PemaktupoBaTh», KHOMKa «Dackay;

- B JIeHTe, BKJIagka «[ maBHas» B paznene «PemaktupoBaHuey;

- B TAHEJIM HHCTPYMEHTOB «PenaktupoBanuey;

- BBECTH KOMaHy «Dacka» B KOMaHIHOM CTPOKE.

JlanHass KoMaHIa MOXET OBITh NMPUMEHEHa K CICAYIOIMMM OOBEKTaM: OTPE30K,
TTOJTMJTAHUS, JTyY WIH TIPSIMas.

Paccmompum npumenenue komanowt npu paspabomie wepmedica.

[Ipu axtuBamuu KomaHabl «®Packa» B koMaHjaHou cTpoke AUIOCAD mnosButcs
3arpoc:

®ACKA Beibepure niepBbiii otpe3ok win [oTMmenuts / nonnunus / J{nuna /

Yrou / obpeska / Meton / Heckombko]:

[TapameTp «0Ope3ka» MO3BOJISIET CTPOUTH (acKy ¢ OOpPEe3KOil UCXOAHBIX OOBEKTOB
nim 6e3 oopesku. [lapamerp «Yrom» mo3BoiseT NOCTPOUTH (DAacKy 3a7aB yroJ A0 MEePBOTro
obOwekTa u JymHy (packu. [Tapamerp «/lmuHay 3amaeT 3HaUCHUE pacCTOSHUS (PACKH OT TOUKU
MePECeUCHUS TIEPBOTO U BTOPOro oobekTa (puc. 3.3).

D,

2 ON

A

Pucynok 3.3 — Co3znanue ¢acku Mpu yKazaHUU JJTUHBI

Komanpna penakrupoBanus «Ilepenecru».

i komanza «IlepeHecTr» pu MOCTPOSHUH YEPTEKEN HEOOX0IMMA TSI IEPEHOCca
00BEKTOB Ha 3aJJaHHOE PACCTOSTHUE B YKa3aHHOM HalpaBJICHUHU.

Hoctyn k komanze «IlepeHecTn» MOXKHO MOTYUYUTh HECKOJIBKUMU CIIOCOOaAMU:

- B CTPOKE MEHIO, BKJIaJiKa «PenakTupoBaThy», KHOIKa «IlepeHnectny;

- B JICHTE, BKJIaJIKa «I 1aBHas» B pazaene «PegakTupoBaHuey;

- B IaHEJIM UHCTPYMEHTOB «PenaktupoBanue»;

- BBeCTU KoMaHy «llepeHecTn» B KOMaHIHOM CTPOKE.

Paccmompum pabomy komanowl npu evlnonHeHuy yepmedsicel.

[Tpu axTuBanuu komauasl «llepernectm» B komanaHoi ctpoke AUtOCAD mosButcs
3anpoc:

[TEPEHECTU Beibepute 00BbEKTHI:

Ecnu HeoOxoaumo BeIOpaTh Bce OOBEKTHI HA YEPTEXE, TO MOKHO BOCIOJIH30BATHCS
coyetanueM kiaBuil Ha kiaaBuarype Ctrl+A. Tak ke MOKHO BbIOpaTh OOBEKTHI yKa3aB
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JIEBOM KHOTKOM MBIIIN WM BBIAEIUTH paMKoi. [lociie BeIOOpa HEOOXOIUMBIX O0OBEKTOB
HaxaTb Enter, Torna B KOMaHAHON CTPOKE MOSBUTCS 3aMpoC:

I[TEPEHECTU Ba3zoBast Touka win [Cmerenuel]:

BriOpaB mapamerp CMeLIEHHE, IpU BKIOYEHHOM JUHAMHYECKOM PEXKUME
HEOOXOMMO yKa3aTh PACCTOSHUE U YTOJI CMELICHMUS.

VYkazanue 0a30BOi TOUKH MOXKET OCYIIECTBIISIETCA KaK B KOMAHIHOM CTPOKE, TaK U
JICBOM KHOMKOW MBIIIH, MOATOMY ynoOHee paboTaTh KOMaHAaMH pPEJaKTUPOBAHUS MPHU
BKJIFOYEHHOM pexuMe «OObEeKTHas! IPUBA3Ka».

VYka3zaB 0a30Byl0 TOUKYy, HakuMaeM ENter, Torma B KOMaHJHOW CTPOKE MOSIBUTCS
3amnpoc:

[TEPEHECTU Bropas Touka nin <CYUTaTh CMEIIEHUEM MEPBYIO TOUKY>:

BBoauM 3HaueHHE B KOMaHAHOW CTPOKE WIIM yKa3bIBAEM JIEBOM KHOIIKOM MBIIIU
[I0JIOKEHUE BTOPOM TOUKH.

Komanpna pegakrupoBanus «KonupoBarb.
o3
@ - komaHja «KommpoBaTe» npH MNOCTPOECHUU YEpTEXKEW HeoOXoauma Jis

KOIUPOBaHUsI 00BEKTOB HA 33/IaHHOE PACCTOSIHUE B YKa3aHHOM HalpaBJICHHH.

JHoctyn k komanae «KonupoBaThk» MOKHO MOTYYUTh HECKOJIBKUMHU CIIOCOOAMH:

- B CTPOKE MEHIO, BKJIaJIKa «PenakTupoBaThy, KHOKa «KonupoBaThy;

- B JIeHTe, BKJIaJKka «[ maBHas» B pasznene «PemaktupoBaHue»;

- B IaHEJIM UHCTPYMEHTOB «PenaktupoBanue»;

- BBECTH KOMaHly «KonupoBaTb» B KOMaHIHOM CTPOKE.

Paccmompum pabomy komarnowvl npu 8blnoaHeHUU Yepmedicell.

[Tpu akTuBanmu komauas! «Komuposats» B komanaHoi ctpoke AUtOCAD nosiButcst
3anpoc:

KOITMPOBATD Bribepute 00BEKTHI:

Ecnu HeoOxoaumo BeIOpaTh BCe OOBEKTHI HAa YEPTEXKE, TO MOKHO BOCIOJIb30BATHCS
coyetaHueM kiaBuin Ha kiaaBuatype Ctrl+A. Tak ke MOKHO BbIOpaTh OOBEKTHI yKa3aB
JIEBOW KHOTIKOW MBI WJIM BbIIETUTh paMkoil. [locime BpIOOpa HEOOXOIUMBIX OOBEKTOB
HaxaTh Enter, Toraa B KoMaHHOM CTPOKE MOSIBUTCS 3aMPOC:

KOITMPOBATD bazosas touka miu [Cmemenue / peXKum] <Cwmernenue>:

BriOpaB mapameTp cMelieHue, TpH BKIOUYEHHOM JUHAMUYECKOM PEXHME
HE00XOAMMO yKa3aTh PACCTOSIHUE U YTOJI CMEILIECHHUS.

VYkazanue 0a30BOil TOUKM MOXET OCYILECTBIISIETCS KaK B KOMaHJIHOW CTPOKE, TaK U
JIEBOUM KHOIKOM MBIIIU, MOITOMY ya00HEe pabdoTaTh KOMaHJIAaMU PEAAKTUPOBAHUS MPHU
BKJIFOUEHHOM pexrme « OOBEKTHAS PUBSI3KaY.

VYkazaB 0a30Byl0 TOUKYy, HaXUMaeM ENter, Torma B KOMaHIHOW CTPOKE TMOSBUTCS
3anpoc:

KOITMPOBATD Bropas Touka miu [MaccuB] <ucCrosib30BaTh sl CMEIICHHUS

MEPBYIO TOUKY>.

BBoauM 3HayeHuMe B KOMaHIHOM CTPOKE WJIM YKa3bIBA€M JIEBOW KHOIIKOM MBIIIU
MIOJIOKEHHUE BTOPON TOUKH.

[Tapamerp «MaccuB» MO3BOJSET CO3/AaBaTh NMPU KOMUPOBAHUM CPa3y HECKOJBKO
AJIEMEHTOB, MPUMEp MOKa3aH Ha pUCYHKe 3.4.
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/\, 5 3K3eMnNApos B NUHENHOM
Maccuse.

5 3K3eMNNAPOB YNOPAAOYMUBAOTCA B BUOE NUHENHOIo
Maccusa Mexay 6a30BOI M BTOPOW TOYKaMM

Pucynok 3.4 — KommpoBanne 00beKTa MPH UCIIONIB30BaHUH mapameTpa «MaccuBy»

KOMaHIIa PECAAKTHPOBaHUSA ((OTpa3I/ITI> 3€PKAJIBHO».

M koMaHIa «OTpa3uTh 3E€pKAJIBHO» MOXKET IPUMEHATHCS I CO3JaHUs
3epKaJIbHOW KOMMH 00BEKTOB, HAIIPUMEP, IIPH BHITIOJHEHUH YEpPTEkKa Baja KOPOOKU 0TOOpa
MOIIIHOCTHU MOKapPHOTO aBTOMOOMIISL.

Hoctyn k komaHzae «OTpasuTh 3€pKaJIbHO» MOXHO IOJYYUTh HECKOJIbKHUMH
crnocobamu:

- B CTPOKE MEHIO, BKJIaKa «PegakTupoBaTh», KHOIKA «3epKaioy;

- B JIHTe, BKJIaJKa «[ aBHas» B paznene «PemakTupoBaHue»;

- B IAHEJIM UHCTPYMEHTOB «PenakTupoBanuey;

- BBECTU KOMaHZly «3€pKajio» B KOMaHIHOM CTPOKE.

Paccmompum pabomy komanowl npu 8blnoaHeHuu yepmedicell.

[Ipu aktuBamuu kKoMaH[bl «3epkaio» B kKoMaHjHoOUW cTpoke AUtOCAD mosiButcs
3anpoc:

3EPKAJIO Bribepute 00bEKTHI:

Ecnu HeoO6xoaumo BeIOpaTh BCE OOBEKTHI HA YEPTEXKE, TO MOKHO BOCIIOIB30BATHCS
coyetaHueM kiaBuin Ha kiaBuarype Ctrl+A. Tak ke MOXKHO BbIOpaTh OOBEKTHI yKa3aB
JIEBOM KHOTKOW MBIIINA WM BbIAEIUTh paMkoil. [locie BpiIOOpa HEOOXOIUMBIX OOBEKTOB
HaxaTh Enter, Torga B KoMaHIHOM CTPOKE MOSIBUTCS 3aMpOC:

3EPKAJIO IlepBast TouKa OCH OTpa)KEHUS:

3azaeM MoJIOKEHUE MEePBOM TOUKHU ¢ nmomoiibo JIKM uin BBOJIOM KOOpIMHAT TOYKH
B KOMAH/IHOM CTPOKE, TOT/1a MOSIBUTCS 3alpoOC:

3EPKAJIO Bropas Touka ocu OTpaKeHUSI:
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BBoauMm 3HaueHMe B KOMaHIAHOM CTPOKE WJIM YKa3bIBAEM JIEBOW KHOIIKOW MBIIIU
MOJIO’KEHNE BTOPOU TOUKH.

B xoMaHHOM CTpOKE MOABUTCS 3alpoC:

3EPKAJIO VY ganuts ucxoanbsie 00bekThl? [[la / Het] <Her>:

[To ymomuanuto B mporpamme AUtOCAD ycranosnen napametp «Her» mosromy eciu
HET HeOOXOIMMOCTH yIaJATh UCXOIHBIN O0OBEKT HaXKaTh ENter.

Komanna pegakrupoBanus «Macmrado».

ol . KomaHaa «Macmtab» npenHa3HadeHa Ui YMEHBIICHUS WIM yBEIMYEHUS
BbIOpaHHBIX 0OBEKTOB HA YEPTEKE.

JHoctyn k komanje «MacmTady» MOKHO OJYyYUTh HECKOJIBKUMHU CIIOCOOAMMU:

- B CTPOKE MEHI0, BKJIaJka «PenakTupoBaTh», KHONKa «Macmrady;

- B JIEHTE, BKJIaJKa «[ aBHas» B paznaene «PemakTupoBaHue»;

- B [IAHEJIM UHCTPYMEHTOB «PenakTupoBanuey;

- BBECTH KoMaHy «Macmta®» B KOMaHIHOM CTpOKE.

[Tpu axtuBanmu koMauasl «MacmrTaby» B koMmangHou ctpoke AUtOCAD mosBuTCS
3ampoc Ha ykazaHue O0a30Boil Touku. ba3zoBasg Touka Oyaer SBISETCS LEHTPOM,
OTHOCUTEIBHO KOTOPOro OyJeT MPOU3BOAMTCS OINEpalus MACIITaOMPOBAHMS, MPU STOM
TOYKa OyJEeT OCTaBaThCsl HEMOJABHKHOM. J{1s1 yBennueHrns 0ObeKTOB HEOOXOMMO BBECTU

3HaueHue Oosblie enuHuibl (puc. 3.5). Ecnu 3anaBaTh 3HaU€HUS OT HYJIS A0 €IUHULIBI, TO
00BEKT Oy/IeT yMEHBIIATCSl.

Pucynok 3.5 — YBenuueHnne o0beKTa Mpu MOMOIIHM KOMaH sl «Maciitady

[Ipu paboTre ¢ KOMaH0M MEPBBIM JSHCTBHEM YKa3bIBaeTCs 0a30Bas TOYKA, BTOPHIM
nenctBreM Ko PuimeHT macirada, Kak MoKa3aHo Ha pUCYHKe 3.5.

Komanna pegakrupoBanus «Maccuby.

55 - xomaHza «MacCHB» MOXKeT MPUMEHSITBCS ISl CO3J]aHUsI KOMTUU OOBEKTOB B
0001 KOMOMHAIIMU CTPOK, CTOJIOIIOB U YPOBHEH.

Hoctyn k komanae «MaccuBy MOXHO MOJYYUTh HECKOJIBKUMH CIIOCOOAMMU:

- B CTPOKE MEHIO, BKJaJIKa «PenaktupoBaTey», KHONIKA «Maccusy;

- B JIeHTe, BKIIajika «[ maBHas» B paznene «PemaktupoBaHuey;

- B [TAHEJIM UHCTPYMEHTOB «PenakTupoBanuey;

- BBECTU KOMaHy «MaccuB» B KOMaHIHOU CTPOKE.

[Ipu pabote ¢ komanmoN «MaccuB» AOCTYIHBI TaKHe MapaMeTPbl MOCTPOCHUS KaK:
NPAMOYTOJIBHBIM MAacCHB, KPYrOBOW MacCHB, MAacCHUB IO TpaekTopuu. llpu aktuBanum
KOMaH/IbI C COBETYIOIMM MacCUBOM Ha TaHeH «JIeHTa» oToOpaskaeTcss OKHO C HACTPOUKOU
maccuBa (puc. 3.6).
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Pucynox 3.6 — OkHO cO3/1aHusI MaccuBa

[Tpu pabdote ¢ xkomanaoit «IIpAMOYTONBHBII MAacCUB» B OKHE JOCTYIHBI HACTPOUKH
JUISL U3MEHEHHS CIIETYIOIINX [TapaMETPOB:

- N3MEHEHHE KOJIMYECTBA CTPOK U CTOJIOLOB,;

- I3MEHEHUE PACCTOSTHUS MEKY CTOJIOIAMU U CTPOKAMU;

- U3MEHEHUE PACCTOSTHUS MEKIY KpalHUMH CTOJIOLAMU WM CTPOKaMHU.

Takxe OOCTyHnHBI HACTPOMKM «YPOBHHW», HO OHM HEOOXOIUMBI Ipu paboTe B
TPEXMEPHOM IIPOCTPAHCTBE.

KpyroBoii maccuB HEOOXOAMM [UJIsl paclpeneieHUs KONUMl OOBEKTOB BOKPYT
[EHTPATLHONW TOYKH WM OcH (puc. 3.7)

Pucynok 3.7 — [IpumeHeHre KpyroBOro MaccuBa

Komanga «MaccuB 1o TpaeKTOpUM» CIYXKHAT JJIsI PAaBHOMEPHOI'O PACHIPENEIICHHS
KOIUN 0OBEKTOB MO TPACKTOPUHU WM €€ 4acTh. TpaeKTOpusi MOXKET MPEACTABISITH COOOM
JUHUIO, TIONWIMHUIO, 3D monmivHuIo, CIUIaliH, CIIUpaib, TyTY, OKPYKHOCTh WIIA DJUIHTIC

(puc. 3.8).
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Pucynok 3.8 — 2D-maccuB mo TpaeKTopuu:
1 — 06wbexT, 2 - TpaekTOpUs
Komanna pepakrupoBanus «[loBepHyTHY.

G . koManjia «IloBepHYTh» TIpH MOCTPOCHUHU YEPTEKENH HEOOXoarMa JIJIsi TOBOPOTA
00BEKTOB BOKPYT 0a30BOM TOUYKH Ha HEOOXOIUMBII yToJl TOBOPOTA.
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Joctyn k komanae «IIoBEpHYTh» MOKHO MOJyYUTh HECKOJIBKUMU CIIOCOOAMU:

- B CTPOKE MEHIO, BKJIaaKa «PexaktupoBars», KHOINKa «[IoBEpHYTHY;

- B JIEHTe, BKJIaJKa «[ maBHas» B pasznene «PemaktupoBanue»;

- B [IAHEJIM HUHCTPYMEHTOB «PenakrupoBanuey;

- BBECTU KOMaHy «[I0BEpHYTH» B KOMaHIHON CTPOKE.

Paccmompum pabomy Komanowl npu 6blNOIHEHUU YePMedHCel.

[Tpu akTuBauuu komauasl «Konuposars» B komanaHoi crpoke AUtOCAD nosiButcs
3anpoc:

ITOBEPHYTbH Bri6epute 00BbEKTHI:

Ecnu Heo6xoauMo BbIOpaTh Bce 0OOBEKTHI HA YEPTEKE, TO MOKHO BOCIIOIH30BATHCS
coyeraHueM kiaBuil Ha kiaBuarype Ctrl+A. Tak ke MOXHO BBIOpaTh OOBEKTHI yKa3aB
JIEBOM KHOTKOM MBIIIN WM BBIIEIUTH paMKoi. [lociie BeIOOpa HEOOXOIUMBIX 0OBEKTOB
Ha)xaTb Enter, Torna B KOMaHAHON CTPOKE MOSBUTCS 3aMpoC:

ITOBEPHVYTD bazoBas Touka:

VYka3zanue 6a30BON TOUKH MOXKET OCYIIECTBISIETCS KaK B KOMaHIHON CTPOKE, TakK U
JI€BOM KHOMKOW MBIIIM, MO3TOMY yn0oOHee paboTaTh KOMaHAAMHM pPEJAaKTUPOBAHUS NPU
BKJIFOYEHHOM pexuMe «OObEeKTHas! IPUBSI3Ka.

VYkazaB 0a30Byl0 TOUKYy, HaKuUMaeM ENter, Torma B KOMaHJIHOW CTPOKE IMOSBUTCS
3ampoc:

I[TOBEPHYTD Yroa moBopota miu Konust / OnopHsiit yro] <0>:

BBoaum 3HaueHue yria, Haxumaem Enter.
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Tema 4. OpopmiieHHEe KOHCTPYKTOPCKOI U NMPOoeKTHOM fokymeHTaunu B CAIIP

[Ipy BBIMOJTHEHUU 4YEPTEXKEW JeTanel MoxkapHOW TEXHUKH UM 00O0pYyIOBaHMUS
HEO0OXOIUMO COOJIIOaTh OCHOBHBIEC MOJIOKEHUS TOCYAApCTBEHHBIX CTaHAAPTOB €IIMHOMN
cucteMbl KoHCTpykTOopckod nokymeHTanuu (ECKJl). OcHoBHbIE MOJOXKEHUS JaHHOU
cuctemMbl ycranaBiuBaer ['OCT 2.001-2013 «Eaunast cuctema KOHCTPYKTOPCKOM
nokymeHTaruu. OOiue noynoxeHus». Takke BBIMOJHEHUE padouMX YepTexked aeTaien
TpeOyeT cobmoaenus cienyromux cranaaptoB ECK/I:

1. TOCT 2.104-2006 «Egunas cucTeMa KOHCTPYKTOPCKOW JIOKYMEHTALIHMH.
OcHOBHbBIE HAINUCH» - CTAaHAAPT yCTaHaBIMBAeT (OPMBI U Pa3MeEphl, a TAKKe MOPSAIOK
3aIMOJIHEHUS OCHOBHOM HAMUCH MPHU 0(popMIIeHNH TpaduIecKoi TOKyMEHTALUH;

2. T'OCT 2.301-68 «Ennnas cucreMa KOHCTPYKTOPCKOW TOKyMEeHTauu. GopmaTsh»
- CTaHJApPT yCTaHABIMBAET (hOpMAaThl JUCTOB YEPTEKEH U APYTUX JTOKYMEHTOB, KOTOPHIE
pa3pabaThIBatoTCs IPU O(POPMIIEHUH KOHCTPYKTOPCKOM TOKYMEHTALUU;

3. TOCT 2.302-68 «EnuHas cucreMa KOHCTPYKTOPCKOW —JOKYMEHTAIIUH.
Macmrabpl» - cTaHgapT yCTaHABIMBAET MAcIITa0bl U300pakKeHUN U UX 0003HAYEHHE Ha
yepTekax BCEX OTpacieil IPOMBIIUIEHHOCTH U cTpourenscTBa. CraHmapT He
pacnpoCcTpaHsieTCsl Ha 4YepTeXH, IOoJyuyeHHble (oTorpaupoBaHueM, a TakXKe Ha
WITIOCTPALMY B NIEYATHBIX U3JIaHUAX U T.IL.;

4. TOCT 2.303-68 «Enunas cuctemMa KOHCTPYKTOPCKOU JTIOKyMeHTauuu. JIuaum -
CTaHAAapT yCTaHABIMBAET TPeOOBaHUS K JIMHUAM, KOTOPbIE IPUMEHSIOTCS Ha YEPTEXKAX;

5. T'OCT 2.304-81 «Egunas cucrema KOHCTPYKTOPCKOW JHoKyMeHTauuu. Ipudrel
YEepTEKHBIE» - CTAHJAPT YCTAHABIMBAET YEPTEKHbIE MIPU(THI, HAHOCUMBIE HA YEPTEXKH U
JIpYyrue TEXHUYECKHE TOKYMEHTBI BCEX OTpaciieil MPOMBIIIEHHOCTH U CTPOUTENbCTBA,;

6. TOCT 2.306-68 «Enmunas cucreMa KOHCTPYKTOPCKOM —JOKYMEHTAIUH.
O6o3Hauenne rpaduyeckux MaTepuaJioB M  MNpaBWwia uUX  oQopMieHUs  Ha
YyepTekax» - CTAaHAapT yCTaHABIMBAET rpapuueckue 0003HaUeHHsI MAaTEPUAJIOB B CEUCHUSIX,
paspes3ax, IUlaHax 371aHus, ¢acagax, a TaKKe MpaBUiIa HAHECEHHUS UX Ha YEPTEXHU BCEX
OTpacieil NPOMBIIIEHHOCTH U CTPOUTENIbCTBA.

7. TOCT 2.307-2011 «Enunas cuctemMa KOHCTPYKTOPCKOM JOKyMEHTAIWH.
Hanecenue pazmepoB M IMpeneabHbIX OTKIOHEHUI» - CTaHJapT yCTaHABJIMBAaeT IpaBHJIa
HaHECEHMsI pa3MepOB U MPeIEIbHBIX OTKJIOHEHUH B TpaduYeCcCKUX JOKYMEHTaX Ha U3IeNHs
BCEX OTPACJIEl MPOMBIIIJIEHHOCTH U CTPOUTENILCTBA.

Hactpoum nporpammy AutoCAD coriacHO pacCMOTPEHHBIM CTaHIapPTaM.

YcraHoBKa JIJMMHUTOB YepTe:Ka.

JInsi yCTaHOBKM JIMMUTOB 4YepTeKa HEOOXOJUMO BKIIOYUTH CTPOKY MEHIO B
nporpamme AUtOCAD, Tak kKak 1o yMOJTYaHUIO CTPOKAa MEHIO OTKJIFOYEeHA. J[71s1 BKITIOUCHUS
CTPOKH MEHIO B MMaHeX ObICTPOro IOCTYyNa PACKPHITH BhIMAIAI0IIEEe MEHIO, HAKAB ¥ JIEBOU
kHomnkoi MbimH (JIKM) u B ciiucke BeIOpath komany «Iloka3aTs cTpoky MeHio» (puc. 4.1).
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TnaeHan Bcraska  AHHOTaUmm Map: AjanTUpoEaTE NaHens BelCTpOrD 4oCTyna
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Pucosanne =
+ OTKpEITE B MHTEPHETE W HA MoBuAEHE YCTpolicTEax
Hauano UepTexl -
' CoxpaHuTe B MHTEPHETE M Ha MOBWABHEN YCTpORCTEaX
[-1[Ceepxy][20-kaprac] o Meyats

v OTmeHWTE
' MoeTopnTe
MakeTHaA neYate
Cnoi
Konupoeanwe cecicTs
MpeseapuTenEHEBIR NpoCMoTp
CeoicTea
Buzyannzauma
AWcneTyep NogLINBCK

PaBodvee NpocTpaHCTED

Jpyrve KoMaHakl..,

OKa3aTh CTROKY MEHHD

[Nokasate nog neHTol

Puc. 4.1. BxiroueHue CTpOKUA MEHIO

Ctpoka MEHIO COACPXKHUT Takue BKIAAKM Kak: «@aimy, «llpaBka», «Bumny,
«BcraBkay, «®Dopmar», «CepBuc», «PucoBanue», «Pa3mepr», «PemakTupoBaThy,
«ITapamerpuzanusn», «OkHO», «CripaBKay.

Y cTaHOBKY HOBBIX JIIMUTOB YePTeka MOKHO OCYIIIECCTBUTH IByMS CITOCOOaMHU:

1. BBECTU KOMaHAY «JIMMUTBD B KOMaHIHOU CTPOKE;

2. B MeHIO «®DopmaTy CTPOKHM MEHIO BBIOpaTh NMYHKT «JIMMHTBI dYepTekar

(puc. 4.2).
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Dopmar Cepenc Pucoeanne Pazmepb
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Puc. 4.2. AkTuBanus KOMaHIbl «JIMMHATBI yepTeka

[Tpu aktuBauuu koMauzb! «JIumute» nporpamma AutoCAD 3anpocut BBeCcTH JBE
TOYKH C KOOpAMHATaMu X Y, CHA4aJla BBOJATCS KOOPJAWHATHI JIEBOTO HUKHErO yTJa
MPSIMOYTOJIBHUKA, IIOTOM IIPAaBOTO BEPXHETO YIila NPSIMOYTOJIbHUKA.

3agaaum IUMUTH Yeptexka dopmata A4 c¢ pasmepamu 210x297 cormacao 'OCT
2.301-68 «Enunas cuctemMa KOHCTPYKTOPCKON AOKyMeHTaIu. GopMaThDy.

AKTUBHUpYEM KOMaHAY «JIMMHUTBD».

B komangHo# ctpoke nporpammbel AUtOCAD mosiBUTCS 3ampoc:

JIMMUTEI JleBsii Huxuu# yrou unu [Bri/oTki] <0.0, 0.0>:

BBoaum 3Hauenus 0,0 g yCTAaHOBKM JIEBOIO HIJKHETO yrja JHUCTa B HAdallo
KOOpAMHAT, Aajiee HaxkuMaeM Enter ma xmaBuartype. IlosiBisiercs 3ampoc mporpaMMsbl B
KOMAaHJHOHW CTPOKE:

JIMMUTHI Ipassrit Bepxuuit yroa wim [Brn/oTxi]| <420, 297.0>:

BBonaum 3nauenus 210,297 i ycTaHOBKH ITPaBOTO BEPXHETO yIila, HAxXxumaeMm Enter
Ha KJIaBUaTypE.

JInMuThl yepTexa 3a4aHBbl.

YcraHoBka THIIA M Beca JIMHUA B CJI0AX.

Cormacio I'OCT 2.303-68 «EnmnHass cucrema KOHCTPYKTOPCKOM JOKYMEHTALMH.
Jluaum», TIpu pa3pabOTKe YepTeKel TOIIMHA JUHUN CIUIONIHBIX TOJCTBIX OCHOBHBIX
3a/1aeTCs mapamMeTpoM S u MoxkeT m3MmeHsarcs ot 0,5 mMm g0 1,4 MM, B 3aBUCHMOCTH OT
Macmitaba, ¢opmara U Ha3HaueHus uepreka. CIUIONIHBIE TOHKHE JIMHUH, CIUIOIIHBIE
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BOJTHUCTBIC, IIITPUXOBBIC, IITPUXITYHKTUPHBIE 337JaI0TCS B ABA-TPH Pa3a TOHBIIE CIIONTHOM
TOJICTOM OCHOBHOI, T.€. oT S/3 o S/2.

[Ipu BBITIOTHEHUH YEpTEKEN JeTaneil MmoKapHOU TEXHUKHU JIJISl CILTOIIHBIX TOJICTHIX
OCHOBHBIX JIUHMK Ha QopmaTtax A4 u A3 onTuManbHOM TommuHOM Oyaer 0,5 mm. B
nporpamMmme AUtOCAD TtomuHa TUHUN 3a4aeTCs Yepes3 MmapaMeTp BeC JIMHUH.

Hactpoum Ha uepTexe Bec, TUII, IBET JIUHUH 171 pabOThI B CIIOSIX.

B nporpamme AutoCAD mnpu BBITIOJHEHUH YEPTEKEH pa3audHble 00BEKThl MOYKHO
pasmemate 1no ciosM. Jlns ymoOGcTBa paboThl € yepTekKamMH B CIOSX HEOOXOAMMO
pasMemarb OOBEKTHI B PA3IMYHBIC CJIOW MO THUITYy, IIBETY W BECy JWHU, TaK KaK TMpHU
HEOOXOMMOCTH MOXKHO M3MEHHTH JII0OOH MapamMeTp B HACTPOMKaxX CJOs, TOT/A y BCEX
00OBEKTOB W3MEHHTHCS JaHHBIM TapameTp. Hampumep, mnpu BBHIMOJHEHUW IUIaHA
PacCTaHOBKH CHJI U CPEJCTB yCIOBHbIE 0003HAUCHHUS TOKAPHON TEXHUKH IIeIeCO00pa3HO
pPa3MecTUTh B OTACIBHOM CJIO€, TOTJa B OJMH KJIMK MOXHO U3MEHUTh BCeM 00BEKTaM CJ0s
LBET JUHUU WIH Ipyroil mapamerp. Tak ke 11 y100CcTBa BRINOIHEHUS YePTEXKEN AeTanen
MOKaPHOM TEXHUKH HEOOXOMMO CO3/1aTh CJIOM MO TUTIAM JIMHHIA.

BoeizoBem gucnerdep cBoicTB cioeB. s atoro B manenu «Cliom» BKIAJIKH
«I'naBuas» nentel AUIOCAD 5eBoil KHOMKOW MBI Ha)kMMaeM Ha KHOMKY «CBoOMCTBa
cios» (puc. 4.3).

% of WO -
& F o o D
e = £ CAenate TEKyLLWM
T L = -
£5 &, £1 % £% Konuposatk ceoiicTea cnoa

Cnon =

Puc. 4.3. Pacnonioxenue kHonku «CBOMCTBA CIIOSA»

[Tocne BbI30OBa jgucrieTdyepa CBONCTB CJOEB TMOSIBUTCS OKHO (puc. 4.4), rne
HEOOXOJMMO CO3/71aTh HOBBIE CIIOH, HAXKaB KHOIIKY £ co3marb cioil. Kakaplif co3ManHbIi
CJIOM MEPEMMEHOBBIBAEM B COOTBETCTBUM C HA3BAHUEM JIMHUM M M3MEHSIEM MTapaMeTphl Beca

U TUIIA TUHUH. HpI/I H€O6XOI[I/IMOCTI/I MOXHO U3MCHHUTH IIBCT JIMHUMH.

4
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Puc. 4.4. Jlucneruep CBOICTB CI0€B

B mporpamme AutoCAD Bec nuaMi 10 yMomdanuto 3aaad 0,25 MM, Mo3ToMy eciu
BEC JIMHUU JIJIS1 ONPEJAEICHHOTO TUMA JUHUW COOTBETCTBYET 3HAYEHUIO MO YMOJIYAHHIO, TO
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M3MEHSTH €T0 HET He0OXOAMMOCTH. 32 0TOOPAKEHHE Beca JIMHHUM Ha YEPTEkKE B MPOTpaMMe
AutoCAD otBeuaer kHomka «OT0OpakeHNE/CKPHITUE Beca JIMHUWY», KOTOpas HaXOJAUTCS B
cTpoke cocTosiHug (puc. 1.5).

OrobpaxeHne/cKprITHE BeCca AMHKWA — Boikn
LWDISPLAY

mosens [HE| i ~ b &~ Y\~ [Z]T] T_*,J.fkl:l"ﬂ"+'1oEIE

Puc. 4.5. BxitoueHue (OTKIIIOUEHHE) OTOOpaXKEHUSI IMHUM B COOTBETCTBUU C BECAMH.

JlocTym K CBOMCTBaM OOBEKTOB JIOTIOJHUTEIHLHO MOXKHO OCYIIECTBUTH UYepe3 CTPOKY
MeHI0 Bo Bkjaake «®Dopmar» unum 3aiitu B pasnen «CBoicTBa» BKIagku «[aBHAs»,
KOTOpasi pacroJjiokeHa B Jiente (puc. 4.6).

- | |
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% Konwupoeate ceoiicTea cnoa v B -

i (ke

Wamepute BcrasuTe
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§Vpasienne nserom muumiil| | Yopasienue secom .‘IHHHF[I‘..JI'[}]EIB."IEHHE THIIOM JTHHHH

Puc. 4.6. CoiictBa 00BEKTOB

Hacrtpoiika eqMHULl U3MEPEHUS.

st HACTpOWKM €IMHUIl W3MEPEHHs] HEOOXOJIMMO BBI3BaTh JIMAJIOTOBOE OKHO
«EnuHULIBI yepTexay, sl ITOro HE00X0IUMMO HaXKaTh Ha KHOMKY «EWHUIIBED) BO BKIAIKE
«Dopmat» cTpoku MeHio (puc. 4.7).
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Puc. 4.6. Bi30B qnanoroBoro okHa « EIHMHUIEI yepTexay
B nosBuBmemca oOkHe «EnuHUILBI 4YepTexa» HACTPAMBAKOTCSA  CIEHYIOLIHNE
MapaMeTpbl: TOUHOCTh U3MEPEHHUS YTIIOB, TOUHOCTh JIMHEWUHBIX €IMHUI] U3MepeHus, hopmat
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€UHULl U3MEpPEHUs W eAuHulbl uzMepenus: (puc. 4.7). Ilpu BBINOJHEHHH YepTEXKEH
MOKapHOM TEXHUKUW B pamMKax IucuuIUiuHbl «KommbloTepHas rpadukay HeoOX0IUMO
YCTaHOBUTH €IMHUIIBI U3MEPEHHUS B MIJJTUMETPaX, a TOUHOCTh JIBa 3HAKA MOCJIE 3aMsiTOM.

A Egunuusl vepTexa >
MuHeitme ¥rnoBoie MunnumeTpl
Fopmart: Fopmart: BespazmepHeIi
[ecAnauHele w [ecAmiuHbIE rpanycel w
ToyHoCTE: TouHoCTE:
0.0000 e 1] w

] Mo yacosoi cTpenke

MacwTaf BcTaBKM
EmiHWLEl ANA W3MEHEHWA BCTABNEHHED 3NEMEHTOE:

r——

Mpuracp
15200390
J<450

TROHOMKHYECKHE
Oceewenne BETOEBIE roabl

EoMHMLEI 3303HWA WHTEHCWBHOCTH OCBELLEHWA; [Napcexu

Me oyHapooHblE e

CmaeHa Hanpaenerwe. .. Cnpasra

Puc. 4.7. Hactpoiika eTuHHI] ©3MEpPEHUS

Hacrtpoiika pa3MepHBIX CTHJICH.

Hactpoum pasmepnsie ctunu B mporpamme AUutoCAD cormacao I'OCT 2.307-2011
«EnuHas cucrema KOHCTPYKTOPCKOM JOKyMeHTauu. Hanecenue pasMepoB U peaeabHbIX
OoTKJIOHEHU». [Ipu BBHIMOJHEHWHM KOHCTPYKTOPCKOM JTOKYMEHTallMd HEOOXOIUMO
coOJI0/1aTh MPaBUIIa, KOTOPBIEC PETIIaMEHTUPYET JIaHHbIN cTaHaapT. PaccMOTpUM OCHOBHBIE
W3 HUX:

1. PazaMepHy10 TMHUIO HEOOXOUMO pacrojaraTh OT KOHTYpa 00beKTa Ha paCCTOSHUU
He meHee 10 Mm.

2. PaccTostHUMSI MeX Oy MapaliIeIbHBIMA Pa3MEPHBIMU JIMHUSIMH JIOJIKHO COCTABIISITh
HE MeHee 7 MM.

3. BeiHOCHBIC TUHUYW 3a KOHIIBI CTPEJIOK Pa3MEPHOW JIMHUH JOJDKHBI 3aXOAUTh Ha
[...5 mm.

4. He pomyckaercsi MOBTOPSATH pa3Mephl OJHOTO M TOTO K€ DJIEMEHTa Ha Pa3HbIX
1300paKeHUSIX.

5. Jluneiinbie pa3mepsl B rpadUuecKkux JOKYMEHTaX YKa3bIBAIOT B MIULTUMETpax 0e3
0003HaYCHUS €TUHUIl U3MEPCHHUS.

6. Pasmep pasmepHOl CTpeNnKu BBHIOMpAETCS B 3aBHCHUMOCTH OT TOJIIUHBI JIMHUMA
BUJINMOTO KOHTYpa U BCE CTPEJIKH HAa YEPTEKE BHIUEPUUBAIOTCA OJUHOKOIO pa3Mepa.

7. Ilpy HaHeCEHUWH HECKOJBKHUX IMapajuIeIbHBIX WJIM KOHIIEHTPUYHBIX Pa3MEpPHBIX
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JUHUN Ha HEOOJIBIIOM pPACCTOSIHUHM JApPYTr OT Jpyra pa3MepHble YHClia HaJ HUMU
PEKOMEH IyeTCsI pacrojiarath B IIaXMaTHOM MOPSIIKE.

8. Heobxomumo n3berath nmepecedeHus pa3MEpHBIX U BEBIHOCHBIX JIMHUH.

9. He momyckaeTcst HCIIOJIb30BaTh TUHUH KOHTYPa, OCEBHIE, IEHTPOBLIC U BEHIHOCHBIC
JMHUH B KQ4eCTBE Pa3MEPHBIX.

J1J1s1 HaCTPOMKH pa3MEPHBIX CTUIICH TIEPEX0IMM BO BKIIAJIKY «DopMaty» CTPOKH MEHIO
U HaKUMaeM KHOTKY «Pa3MepHbie cTiiim (puc. 4.8).
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Puc. 4.8. 3amyck ananoroBoro okHa «Jlucnerdep pasMepHbIX CTUIICH

B nosiBuBIIEMCS AMAOTOBOM OKHE «JlucneTyep pa3MEPHBIX CTUIIEH» TOCTYIIHO TPU
ctuiis 1SO-25, Standart, AunoratusHbli (puc. 4.9). Y a00Hee oTpeaakTupoBath cTuib 1SO-
25, Tak Kak PEeIaKTUPOBAHHWE JAHHOTO CTUJISA OyJeM MHUHUMAJIbHBIM B COOTBETCTBHH CO
crangapramu ECK/I.
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A dncnetuep pasmepHbix cTUned X
Tekywni pasMepHeIi cTink: 150-25
Cmani: OBpaseu cvna: 150-25
IS0-25 1411 YoTaHoBuT
Standard
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-] :
2 '@a
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CpaBHnTE...
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BeigecTv B crincok: OnucaHne
|S0-25
Bce canm 2
MekniounTe ctnk BH-cosinok
JaKpeITe Cnpaeka

Puc. 4.9. JInanoroBoe okHO «/lucmeTdep pa3MepHBIX CTHIICIH

B namamoroBom oxHe «JlucmeTdep pasMEepHBIX CTWICH» Ha)KHMaeM KHOIKY
«PemakTupoBaTh» W B MOSBUBIIEMCS TUATOTOBOM OKHE «l3MeHeHWe pa3MepHOTO CTHIIS:
ISO-25» Oynmer mocTymHO cemb BKIAMOK: «JImHUMY, «CUMBOJNBI U CTpEIKm», «TeKcT»,
«Pa3menienne», « OCHOBHBIC €IUHUIIBDY, «AJIBT. eAUHHIB, «Jlomyckm» (puc. 4.10).

B Wsmenenve pazmepHoro cruns: 1S0-25 >

M Camsons: u cTpenku TekeT  Pasmeiwlere  OCHOBHBIE EQMHMLLL AnbT. emuHALEl  [pnycku

PasmepHeIe MiHMA
P 14,11
LseT: M MoBnoky w
T : MoBnok: e
WM TAHKA ¥ "
©
Bec maHmi: Mobnoky i
]
] = &
YANMHEHWE 33 BEIHOCHBIE: - =
- A
War 5 GasoBstx pasMmepa: 7 - Ql'.":.
MNopasuTe: Q14 BN [J2+wP0
BelHOCHEIE MHMI
User: I MoBroky ¥ ¥anvHeHwe 33 pasMepHsie:; fl.25 =
Tun BoiHOCHDA MoBnoky i _
M 1: Orctyn ot ofbekTa: 0 =
Tun BeiHOCHDA MoBnoky »
TAHAK 2
] BeHoCHSIE MAHM EUKCMPOBAHHOA ANMHB!
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Puc. 4.10. Inanorosoe okHO «M3meHnenue pazmepHoro ctuisi: 1SO-25»
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Bo Bkiagke «JIuHMM» MEHsIeM 3HaueHue «Y IJIMHEHUE 3a pasMepHbie» Ha 1,25 MM,
KOTOPOE YKa3bIBAET PACCTOSHUE BBICTYIA BBIHOCHBIX JIMHUW 3a pasMepHsble. Crenyromiee
3HaueHue «OTCTyI oT 00BbEKTa» n3MeHseM Ha ) MM, 3TO 3HAaUEHHE YKa3bIBAET PACCTOSHHUE,
Ha KOTOPOE BBIHOCHBIE JIMHUU OTCTYNAIOT OT TOYEK OOBEKTA.

Bo Bknaake «CHMBOJIBI M CTPEJIKW» B CBOMCTBAX CTPEJIIOK BCE 3HAYCHMS
yCTaHaBJIMBAEM Ha «3aKpallleHHas 3aMKHyTas». Pa3Mep CTpenkn yCTaHaBIMBAaEM 5 MM.

Bo kmanke «Texct» uzmensiem TekctoBbi cTwiab HAa 'OCT, mpu ero oTcyTcTBUU
U3MEHUTh CTWIb, BbIOpaB mipudpt 'OCT Tin A wim tin b 1 ycTaHOBUTH yroJ HakjoHa 15
rpaaycoB. 3Menuts napamerp «OTCTyn OT pa3MepHON JIMHUW» Ha 3HadyeHue 1 mMm. B
paznene «OpueHTanusi TEKCTa» BKIAAKU «TEKCT» YCTAaHOBUTh AKTHUBHBIM 3HAUYCHHE
«Cormacno ISOy». Jlns 3aBepieHus] U MPUHATHS BCEX M3MEHEHUS HAXUMAEM KIIABHIILY
«Ox».

Hactpolika pa3MepHBIX CTHIIEN 3aBEPILICHA.

B mporpamme AUtOCAD noctym K KOMaHaaMm Jjsi HaHECEHHS pa3MepoB
OCYIIECTBIISIETCSI HECKOJIBKUMHU CIIOCOOaMMU:

1. B pa3znene « AHHOTauMM» BKIAAKH «['J1aBHas», KOTOpas pacIijiokKeHa B JICHTE.

2. B nanenu uHctpymeHTOB «Pa3mep» 11t BbI30Ba KOTOPOM HEOOXOAUMO NEPENTH B

cTpoky MeHto — CepBuc — [lanenu unctpymentoB — AutoCAD — Pazmep.

Hacrpoiika TeKCTOBBIX CTHJICH.

Hactpoum TexcroBbie ctuinu B mporpamme AUtOCAD cormacno 'OCT 2.304-81
«EnuHag cucrteMa KOHCTpYKTOpCKOM nokymeHTauuu. IlpudTel yeprexusie». Ilocie
yctanoBk# niporpammel AUtOCAD, B Helt oTcyTeTBYIOT Hipud1hi corinacuo ['OCT, moatomy
HE00X0AMMO T00AaBUTH B MpOrpaMMy HOBbIE HIpUPTHL. YA00HEe N00aBiATH WIPUPTHI C
pacmmpenueM QaitnoB SHX, Tak kak B JalbHEUIIEM Tpu pa3paboTKe KOHCTPYKTOPCKOH
JOKYMEHTAIMU MWIPU(PTHI MOXKHO MEepeaaBaTh BMECTE ¢ MPOEKTOM. J[Ji1 yCTaHOBKM HOBBIX
mpUPTOB HEOOXOAUMO NEPEUTH B MapaMETPhI IPOTrPaMMBI, AJI1 ITOTO HAKUMAEM MpPaBoOi
KHOIKOW MBIIIK M B MEHIO BbhIOMpaeM pasjien mapaMerpel. B nuamoroBom OkHe
«ITapametpo» Bo Bkianke «Daiapy HE0OXOAMMO packphiTh cnucok «IlyTe mocryna k
BCIIOMOTaTeIbHBIM (haiijiaMm» MOCMOTPETh, TE PacIoioKeHa mamnka ¢ mpudramu (puc.

4.11).
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Crmaena [puMeHnTs Cnpaeka

Puc. 4.11. PacniosioxkeHue Manku ¢ mpudTamu

[Tocne 3TOrO B AaHHYIO MAnKy HEoOXoauMo vepe3 mpoBoaHuk Windows no6aBuTh
HEJIOCTAIOIIHNE TPUPTHI.

JloO6aBuB HOBBIC MIPHQTHI, TMPUXOAUM B CTPOKY MEHIO, BKIaaKy «®DopMar» u
Ha)xuMaeM KHOTIKY «CTHIIb TeKCTay. B mosiBUBIIIEM S TMAIOTOBOM OKHE HA)KMMAEM KHOTIKY
«Hogs1it», 1 HazBanue HoBoro ctwid nuiieMm «['OCT», nanee HacTpanBaeM NapaMeTpbl
mpudta: B paznene «MUms mpudra» Beioupaem mpudt «I'OCT tun A» unu «'OCT tun
b», BbICOTY TekcTa 3aaeM 5 MM, CTEINEHb CXKATHUsl YCTaHABJIMBAaeM |, yroyi HakjioHa — 15
rpaaycoB (puc. 4.12). YcraHoBUB BCce HEOOXOIMMBI TApAMETPhI TEKCTA HAXKUMAEM KHOTIKY
«IIpumeHnTHY, 3aTeM «3aKPHITHY.
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B Crunm Tekcra

Tewywmid cine Tekcta: [OCT

Cani:

Standard
A AHHOTATVIBHBIA

Boce cmvnm

AabBh173

lpwsT
Wran wpmdita: Haueptanue:
T GOST type A v OfbIuHEI e

McnonesoEaTs GonbLWIOE WRWDT

Pazmep
[ ] AHHOTaTMBHBI BricoTa

50000

OpweHTtawa TekcTa
no NACTY

JpdeKTEI

CTeneHb pECTAMEHWA:

[ow

¥ron HaknoHa:

[ ] NepeseptyTwii
[]Cnpaea Haneeo

BepmikantHeIR 15

MpureHiTe CmaeHa

Coename
TEKYLLAM

HoBbiIi ...

Y oanuTe

Cnpaeka

Puc. 4.12. JlnanoroBoe okHO «CTHIIH TEKCTa»

JanbHeiimas paboTa ¢ TEKCTOM OCYIIECTBIISIETCS Yepe3 KOMAaHIHYIO CTPOKY, JICHTY,

IMIaHCJIb HHCTPYMCHTOB MJIN BKIIAJAKY «PucoBanue» CTPOKH MCHIO.

I[JBI pa6OTBI C TCKCTOM 4YCPC3 KOMAHIHYIO CTPOKY HCO6XOI[I/IMO BBCCTHU KOMAHIY

«TexkcT.

JIns noGaByieHust B pabouyro 00J1aCTh dKpaHa MaHeId HHCTPYMEHTOB ¢ KOMaHAaMu
JUTsI pabOTHI C TEKCTOM TIEPEXOJAMM B CTPOKY MeHI0O — CepBuc — IlaHenn WHCTPYMEHTOB

— AutoCAD — Tekcr.

CambIM y1I00HBIM CITIOCOOOM 1711 pabOThI C TEKCTOM SIBJISIETCS pa3ies « AHHOTAIUN
BKuagku «I ' maBHas» nertel AUIOCAD. B stom ke pa3gene HacTpauBaeTcsl CTHIIb TEKCTa

WA Pa3MEPHBIN CTHIIb, KOTOPBIH OyIeT HCIOIb30BaThCs Ha yepTexe (puc. 4.13).

A | Nuneiinei - é
Tekct Pazmep ¢ Buinocka - Ceoi
v B Tabnuua cr
A, roct -
P2 150-25 -
J2 Standard -
@z Standard -
{1 HAHHOTaUMN

Puc. 4.13. Paznen « AHHOTALIUNY
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AKTUBUPOBaB KOMaHIYy TEKCT B JIGHTE€ OTKpbIBaeTCA «[E€KCTOBBIA PEIAKTOP» C
paznenamu  «Ctunby, «DopmarupoBanue», «AO3am», «BcraBkay, «Opdorpadusy,
«Cepsucy, «Ilapametps». B pa3nene «BcraBkay mpuCcyTCTBYeT BO3MOKHOCTH JJOOABIICHHUS
CUMBOJIOB Ha 4YepTeKe, HalpUMep AUaMeTp, TPaaychl, yrol u jap. B apyrux Bkmamax
HACTPaMWBaIOTCS TaKWe TTapaMeTphl KaK CTUJIb TeCTa, BBICOTA, I[BET, BRIPABHUBAHUE U JIP.

OolecneyeHne TOYHOCTH MOCTPOEHHUS U300PAKEHUI HA YepTexe.

B nporpamme AUtOCAD B mpaBoii HMXKHEW YacTH SKpaHa HAXOJUTCS CTpOKa
cocrosiaus (puc. 4.14).

Usmenennue

[Ipueaszka Kypcopa K Otobpaskenme OropHBIX
ceTke JIVHU TPUB A3KH

Vrpaenienue
ObnexTHAad
AHHOTATUEHEIMH
| HOFIZpHOC OTCIIEKUB aHHE ‘ Y

—\ MPHEBA3KA ‘ obBpexTaMu
N A= Og

& él/ 12 [ * + [E] %

!

4 Hzomerpuyecroe Hepemr-oqemte pabouero
| | mpoexTiporanue 1 MpOCTpaHcIEa
hd

& 3

v ) 4

NpoCTPaHCTEAa MOIOEIH

HIIH IMCTa

MOZAENb

Otobpaxenue
Brir/oTkn ceTru HepTexa ;Irmammeuam Pexxum ITpueazka [ICK Z
= TATIM CKPBITHE P Brictpere

OpPTO ¢ CKOC -
BEOZ opTo Ve ek K TUIOCKOCTH Tell cBoOitcTEA

Puc. 4.14. KomaHabl CTPOKH COCTOSIHUS

N3 komaHJI, KOTOpBIE PACTIOJIOKEHBI B CTPOKE COCTOSHUS OCHOBHBIMH SIBJISIFOTCSI:
OTOOpaXXEHUE CETKH YepTexka, MPUBS3KA Kypcopa K CETKE, PEeKUM JUHAMUYECKOTO BBOJIA,
OPTOTOHAJIBHOE OTpaHUYCHHE TEpPEeMENIeHU Kypcopa (peXUM OpTO), OTOOpaKeHue
OTIOPHBIX JIMHUM MPUBSI3KH, MPUBSI3KA Kypcopa K OMIOPHBIM TOYKaM (0OBEKTHAsI MPUBSI3KA),
OTOOpaKEHUE UJTU CKPBITUE Beca JIMHUN Ha YePTEXKE.

Haxatue 5neBOM KHONKOW MBIIIA Ha KHONKY KOMAaHAbl AKTUBUPYET €€ WU
JNCAKTUBUPYET, HAXKATHE MPAaBOM KHONKOW MBIIIM JAET JOCTYN K HACTPOMKAM Ka)XI0u
KOMAaH/IbI.

CeTka Ha 4epTeKe B HEKOTOPBIX CIydasX YIpOIIaeT MOCTpoeHHs. sl HacTpolKH
CETKH JI0OCTATOYHO HAXKATh ITPABOM KHOMIKOM MBIIIIN U BbI3BaTh MEHIO « PEXKMMBI prUCOBaHHUS
r7Ie MOKHO HACTPOUTH IIar CETKU, 00JIACTH OTOOPaKEHUSI TOUYEUHOW CETKU U JApyrue
napameTpbl. Eciiu HE0O0X0aMMO, 4TOOBI KypcOp MPUBS3BIBAICS K sYEHKaM CETKH, TO

HEOOXOMMO Ha)XKaTh HA KHOMKY -++ «PeXum mpuBsS3Km».

BK/TIOUCHHE KHOMKH «OpToroHajapbHOE OTPAHUYEHHE MEPEMEIICHUN KypCcopay»
MTO3BOJISIET BBIMOJIHATH NMOCTpOeHU 1o yriioM 90 rpagycoB. Takoi pexuM B HEKOTOPBIX
CIIy4asix 3HAYUTENIbHO YCKOPSIET MPOIecC pa3pabOTKU YepTekKeH.

Bxitouenue pexnma «JluHaMHUYECKUd BBOI» o n00aBIsIeT HAa DKpaH PSAJIOM C
KypcopoM JOoMoJHUTENbHYI0 uHpopmarmio (puc. 4.15). HemocpeactBenno y Kypcopa
MOSIBIISIFOTCST HAMIIMMUCH, KOTOPbIE AyONHpPYIOT WH(OpMAIMI0O KOMAHIHONW CTPOKH, TaK Ke
MOSIBIISIETCS MH(POPMAIIHS O IJIMHE OTPE3Ka M yTriie TEKYIIETO HAMPaBIEHUS OTHOCUTEIIBHO
npeapiayiei Touku. IlocTpoeHuss ¢ TPUMEHEHHUEM JUHAMUYECKOrO0 BBOJIa YCKOPSIET
MOCTPOCHHE YEPTEKEH, TaK KaK HET HEOOXOIMMOCTH 00paIIaThCs K KOMaHIHON CTPOKE.
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uan Touka wm (1]

Puc. 4.15. [TocTpoeHue ¢ BKIFOUCHHBIM PEKUMOM «J[MHAMUYECKUI BBOI

Bxirouenne pexuma MPUBSI3KHM Kypcopa K OMOpHBIM ToukaM «OOBEKTHBIE
MIPUBSI3KA» TTO3BOJIACT 3a7aTh TOYHBIC PACIIONIOKEHUS Ha 00BEKTaX, KOT/Ia OTOOpaKaroTCs
COOTBETCTBYIOIIIHE 3aIIPOCHI IJIs1 TOUCK B TIpe/ieiaX KOMaH IbI.

Hampumep, ¢ moMoribio 00BEKTHBIX TPUBA30K MOYKHO MOCTPOUTH OTPE30K OT IIEHTpa
OKPY>KHOCTH JIO CpeIHEH TOUKH Apyroro orpeska (puc. 4.16).

OOBEKTHYIO MPUBSI3KY MOKHO BKJIIOYATh BO BpeMs JIF0OOT0 3aMpoca yKa3aHus TOUEK.
[lo ymomyaHuio npu mepeMenieHuu Kypcopa Haj OOBbEKTHOW MPUBSI3KOW Ha OOBEKTE
OTOOpaKalOTCs Mapkep ©  Tojackazka. Jrta ¢yHKuMs HaszbiBaercs  AutoSnap
(ABrompuBsizka). OHa oOecreuynBaeT BHU3yalIbHOE OTOOpaKEHHWE TEKYIIEro pexuMa
00BEKTHOU MPUBS3ZKHU.

Puc. 4.16. [Tpumep ucmosib30BaHUS OOBEKTHBIX TIPUBS30K

YToOBl HCHOIB30BATh PEKUM OOBEKTHON MPUBSA3KKM MaKCUMaAIbHO 3P (HEKTUBHO, €TO
YKEJIaTeJIbHO HACTPOUTH B COOTBETCTBUM C BBIINOJIHAEMON 3a1a4eil. BKIIFOUMTH, OTKIIOUUTH
U HACTPOUTH OOBEKTHYIO MPUBSA3KY MOKHO Ha COOTBETCTBYIOIIECH BKJIAJKE JHATIOTOBOIO
okHa «Pexumbl pucoBanus» (puc.4.17), KoTropoe MNOABISETCS TMOCIE BBINOJHEHUS
koMaH bl «CepBuc — Pexxumbl pucoBanusi». Ha 3Tol BKiIaJlke OKHO MOXHO OTKPBITh,
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BbIOpaB MyHKT «HacTpoiiku» B KOHTEKCTHOM MEHIO, KOTOPOE MOSIBIISIETCS IMOCIIE IMIeTYKa

npaBoﬁ KHOITKOM MBIIIN Ha KHOTIKe «OO0BbeKTHAs IIPUBA3Ka» I:l B CTPOKC COCTOAHUA.

A Pexumbl pucosarna >

War ncetwa Otcrexwsanve OBveKTHaR NpUBASKa (SbextHan npweAska 30 | 4 |+

DavextHan npuenska Bin (F3) Ofvex THoe otonexusarne Ben (F11)

Pexunbl 06 bex THOMA NpUBASHKA

(| KioHTouka - MpononkeHue Brifpat BCE
£ Cepemria 0y [ Tecrasku OunciTe BoE
) UeHTp ol Hoprmane

3 [ Meometpuyeckiil ueHTp T [ Kacarencras

w2 []¥sen = Bnvxaiuan

O [ ] KsagpanT B [ Kaxyweecs nepeceystue

Y MNepeceyeHne <[] NapannensHao

) Yokl HEYaTE OTCEXMBAHWE, S30SD¥MTE KYDCOP HaO TOUKOA NPMBASKMA.
w/  TpK gansHEAWEM NEPEMELLEHM NOABMTCA BEX TOD oTCNeExwBaHkA. [na
0TMEHBI 0TCNEXWEEHWA BHOBE S30S¥MTE KYPCOP HaA TOuKoA.

Hactpolika... CmaeHa Cnpaeka

Puc 4.17. JlnanoroBoe OKHO OOBEKTHBIX TPHBSI30K

Hawnbonee gacTo npuMeHsieMble KOMaHAbI 00BEKTHOM MPUBS3KH, CICAYIOITHUE:

— «KoHTOYKay, TaHHBIN TUTT MPUBSI3KHU MMO3BOJISET MPUBSA3ATHCS K ODKaMIIei
KOHEYHOM TOYKE JWIM yrily oObekTa. B KauecTBe OOBEKTOB MOTYT BBICTYNATh yTa,

OTPE30K, CeTMEHT MOJUINHUN, MYJIbTUINHUS, CIUIaH, 001acTh, 3 D-00bEKT.
e

< — «CepenuHa», NaHHBIA THUIl MPUBI3KH MO3BOJISET MPUBA3ATHCA K CEpPEANHE
oObekTa. B kauecTBe OOBEKTOB MOTYT BBICTYMNAaTh Jdyra, JJUIMIC, OTPE30K, CETMEHT
MOJIMJTUHUY, CIUIAlH, TipsiMas uiu pedpo 3D-o0bekTa.

I._.I .

" — «lleHTp», TaHHBIN TUTT TPUBSI3KHU MMO3BOJISICT MPHUBA3ATHCS K IEHTPY 0OBEKTA.

B kauectBe 00BEKTOB MOT'YT BBICTYIIATh AyTa, OJUIMIITHYCCKAA Ayra, 3JIIUIIC, KPYT.
e

< — «llepeceueHney», MOaHHBIM TUN TPUBSI3KKA TO3BOJISIET TPUBSA3ATHCSI K
nepeceyeHruo 00bEeKTOB. B kadecTBe OOBEKTOB MOTYT BBICTYIATh AYyra, OKPYXHOCTb,
AJUINATIC, OTPE30K, MOJIUIIUHHUS, JIyd, 00JaCTh, IpsMasi, CIUTIaiH.

-

0 — «bnmkaiiuasy, TaHHbIN TUI MPUBS3KU MTO3BOJISIET NPUBA3ATHCS K ONMxKalen
TOuke 00bekTa. B kauecTBe OOBEKTOB MOTYT BBICTYNATh Iyra, OKPY)KHOCTb, 3JUIUIIC,
OTPE30K, JUTMIITUYECKAs Ayra, TOUKa, HOJWIMHUA, JIy4, 00JacTh, psiMasi, CIIJIaiH.
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I .
- = ((HOpMaJIB», JaHHBIM THUII TIPUBA3KKU II03BOJIACT IIPUBA3ATBCA MCCTY

nepecevyeHuss HopMaiu ¢ OOBeKTOM. B kadecTBe OOBEKTOB MOTYT BBICTYNATh JyTa,
OKPY>KHOCTb, JUIUIIC, OTPE30K, JUIUINTUYECKAs Iyra, JIy4d, TpaHuIla 00JIacTH, JByMEpHas
burypa, NOJTUINHUS, CIUIAMH, IpsMasl.

“i

' — «KacarenpHast», JaHHBIA TUI IIPUBA3KH MO3BOJSET HPHBA3ATHCA K MECTY
NepeceveHust KacaTebHOU C AYTOM, SJUIMIITUYECKON TyTOH, SJUTUIICOM, OKPY>KHOCTBIO UITU
crutaitHoM. Ecim i cozmaBaemoro oobekTa Tpedyercs: 6ojiee 0JHOM TOUKH MPUBSI3KU B
pexume «KacarenpHas», aBTOMAaTUUYECKU BKIIIOYAETCS] PEKUM TPUBSI3KH «3ajiep>KaHHas
KacatelbHas». VMeeTcs BO3MOXKHOCTh HCIIOJIB30BaTh 3aJ€PKaHHYIO KacaTeIbHYIO IS
BBIYCPUNBAHMSI TUHUH WM TIPSIMO#, KOTOpasi KacaTelbHA TyTraM, AyraM U3 MOJHINHAN UITH
okpykHoCTsiM. [lpum HaBenmeHMum mpwuIleTa Ha TOYKY BO3MOXKHOW TPUBS3KH B PEKUME
«3anep:kaHHasi HOpMaJIb» BBIBOAUTCS MapKep WX MOJACKA3Ka I aBTOMPUBSZKHU.

HaneceHnne mrpuxoBKu

Hoctym k komanae «I1ITpuxoBKay MOXHO MOTYYNUTh HECKOJIBKHMH CTIOCOOaMMU:

- B CTPOKE MEHIO, BKJIajiKa «PucoBanne», kHonka «IlITpuxoBkay;

- B JIeHTe, BKIIajka «['maBHas» B pasnene «PucoBanuey;

- B IAHEJIM UHCTPYMEHTOB «PrcoBaHuey;

- BBecTH kKoMaHay «lITpux» B KOMaHIHOM CTpOKE.

[Ipu HaHECEHUU MITPUXOBKHU, 00JIACTH 00S3aTEIBHO JOJIKHA OBITh 3aMKHYTA.

[Tocne 3amycka KOMaH/bl Ha SKpaHE MOSBISETCS OKHO C HACTPOMKAMH IITPUXOBKHU
(puc. 4.18). B 3TOM OKHE NPOU3BOAATCA BCE JACHCTBHUSA, CBSI3aHHBIC C BBIOOPOM U
HaHECEHHWEM INTPUXOBKH M TPATUCHTA.

OTES ¥ Hayamo ~ lepauerpe: v

Puc. 4.18. OkHO ¢ HACTPOIKaMU MITPUXOBKHU

B okHe ¢ HacTpoiikaMu MOXHO BBIOpATh 00pasel] MTPUXOBKH, HACTPOUTH LIBET, YTOJ
U Jpyrue napaMeTpbl MTPUXOBKHU.
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Tema 5. Tpexmepnasi rpaguxa B CAIIP

3D rpaduka — 5TO co3zmaHMEe OOBEMHON MOJEIM TMPU TIOMOIIM CICIUATHHBIX
KOMIIBIOTEPHBIX MTporpaMM. Ha ocHOBe uepTexeil, puCyHKOB, TIOJPOOHBIX ONMUCAHUHA WITH
m000W NIpyroi rpauYecKHii WM TEKCTOBOM WH(GOpMAIMU co3gaeTcss 00BeMHOE
n300paxxeHue.

TpexmepHOe MOJENMpPOBaHKUE CETONHS MPUMEHsIETCS B OYeHb MHOrux cepax. B
cllydae BO3HHKHOBEHHS TOKapa WJIM YPE3BBIYAHON CHUTyallud TpexXMepHas MOJIeib
oObekTa (TOMelIeHusl, O00OpYyIOBaHMs) TMO3BOJSET OBICTPO COPUEHTHPOBATHCS Ha
MECTHOCTH, IPUHSTH MIPABIIbHBIE PEIICHUS 110 TYIICHUIO, CIIACEHHUIO JII0/ICH U NMYIIECTBa,
COKOHOMUB JParoleHHOE BpeMsi.

TpexmepHas Mofenb MO3BOJSET M MPOCTO MPOMOAEITUPOBATH YPE3BBIUANHYIO
CUTYaIMIO, IPOpadOTaB 3apaHee BapUAHTHI IPUHATHS PEIICHUN.

[IpenmyIiecTB 'y TpeXMEpHOTO MOJCIMPOBAHUS TEpeA JAPYTUMH CIocoOaMu
BU3yaJIM3allMM JOBOJBHO MHOTO. TpexMepHOe MOJEIUPOBAHHE JAE€T OYEHb TOYHYIO
MOJIeNIb, MaKCHUMaJbHO MPUOMIKEHHYI0 K peanbHOCTH. COBpeMEHHBbIE MpPOrpaMMbl
MIOMOTAIOT JIOCTUYh BBICOKOW jaetanu3anuu. [lpu 3TOM 3HAYUTENBHO YBEIUYMBACTCS
HaTJIATHOCTh MPOEKTA.

[upoxo ucnonszyercs mist 3D moaenupoBanus u AUtoCAD.

B AutoCAD MoOXHO co31aBaTh TpH THUIA TPEXMEPHBIX MOJENEH: KapKacHBIE,
MOBEPXHOCTHBIE U O0BHEMHBIE.

* Kapkacnbie modenu, Kak ciaenyeT U3 Ha3BaHUs, 0TOOpakaloTcs B BUJIE pedep U He
uMeroT oobeMa. Hanpumep, muHus, HadepyeHHAast B TPEXMEPHOM MTPOCTPAHCTBE, YK€ MOKET
CUUTATHCS KAPKACHOW MOJIEIIBIO.

* [losepxnocmHvle MoOenuy, B OTIMYUE OT KapKaCHBIX, COJIEPIKaT erle HHHOPMAIUIO
O TIOBEPXHOCTAX, (GOPMUPYIOMUX OOBEKT, MOAITOMY OHH O0ECredYMBarOT 0oJjiee TOYHOE
OMKCaHue 0OBEKTOB.

* TeepoomenvHble MOOeny PEACTABISIIOT COO0M TOUHBIE KON PEAIbHBIX 00bEKTOB,
TakK KakK, KpOMe BCEro mpodvero, cojepkar nHpopmaiio o0 odbeMe, 3aHUMaeMOM STUMU
00BeKTaMu.

MeToab! co3aaHNsI TPEXMEPHBIX TBEPAOTEIbHBIX MO eJIel

Metonpl co3naHusl TPEXMEPHBIX TBEPAOTEIBHBIX MOJEIIEN MOAPA3ACISIOTCSA Ha Ba
KJ1acca:

- Metoa koHCTpyKTHBHOTO nipencranieHus (C-Rep);

- Meton rpannuHoro npeactasienus (B-Rep).

MeToa KOHCTPYKTHUBHOTO NMPEACTABICHUS.

MeTton  KOHCTPYKTHBHOTO  TPEACTABICHUS  3aKJIIOYAaeTCs B MOCTPOCHUU
TBEPJIOTEIBHBIX MoOJIeNield, W3 0a30BBIX COCTABJSIONIMX DJEMEHTOB, Ha3bIBAEMbBIX
TBEPIOTEIbHBIMU PUMHUTUBAMU U OTIPECIsIeMbIX (POPMOIi, pasMepaMu, TOUKOU TTPUBSIZKA
Y OpUEHTALUEH.

Monenb KOHCTPYKTUBHOW T€OMETPHH MIPEICTABIISIET COO0I OMHAPHBIN IPEBOBUTHBIM
rpad, riae MHOKECTBO BEpIIMH — 0a30BbIC AIEMEHTHI (POPMBI — IPUMUTHUBHI, U3 KOTOPHIX



43

KOHCTPYHUPYETCSI 00BEKT, a MHOXECTBO pedep 0003HAualoT TEOPETUKO-MHOXKECTBECHHbBIE
orepaliy, BBITIOJIHIAEMbIE HAJ[ COOTBETCTBYIOIIMMHU 0a30BBIMU AJIEMEHTaMU ()OPMBI.

Kaxxp1il mpuMUTHUB MOJIENH 3aJ]aH MHOKECTBOM aTpUOYTOB, TAKUX KAK KOOPJAMHATHI
TOYKH TPUBA3KH JIOKAIBHOW CHCTEMBl KOOPAMHAT K CHUCTEME IIeJIOr0 OOBEKTa; YTJIb
OBOPOTa, METPUYECKUE MapaMeTpbl 00bEKTA.

ByneBbl ornepanuu SBISIOTCS CYLIECTBYIOIIMM HHCTPYMEHTAPUEM ISl TOCTPOCHHUS
MOJENH C-r€p MPU ONPEAECICHUU B3aMMOOTHOUIEHUN MEXKYy COCEOHUMH MPUMHUTHUBAMMU.
ByneBsbl onepanuu 6a3upyroTcs Ha MOHATUAX alreOpandyeckoi TeOpUr MHOYKECTB U UMEIOT
OOBIUHBIM CMBICH, KOTJa MPUMEHSIOTCS K TBEpAOTeNbHbIM oObekTaM. Hambomnee wacto
CJIEyIOIINE OTIepaINH;: IepeceueHne, 00beIMHEHNE U Pa3HOCTb.

MeTOIl I'PAaHUYIHOIO NMpeacTaBJICHUSA.

FpaHHque npcACTaBJICHUC — OIMCAHUC TI'PaHUIL 00BEKTa WM TOYHOTO
AHAJINTHUYCCKOI'O 3aJaHuA rpaHeﬁ, OIMUCBhIBAIOIIUX TCIO. 910 eI[I/IHCTBeHHBIﬁ MECTOM,
HO3BOJ'I$IIOH.[PII>1 C034aTb TOYHOC, a HE HpI/I6JII/DKeHHOC MNpCACTABJICHUC T'COMCTPHUUICCKOI'O
TBCPAOIro TCia. HpI/I TaKOM IIOAXOAC OT IIOJIb30BaTCIIA Tpe6yeT051 3aJaHUC KOHTYPOB HJIN
I'paHul 06’I>€I(Ta, BHUI0OB 06’I)CKTOB, YKa3aHHnue JIMHUU CBSI3EH MCIKAY 5TUMU BUIAMH, YTOOBI
MOJKHO OBIIIO YCTAaHOBUTBH B3aUMHOC COOTBCTCTBHUC.

st moctpoenust 3D monenu B meHio «llepexitoueHne paboyero MmpocTpaHCTBa»
BbIOEpUTE MyHKT «3D MojenupoBaHue.

K tpexmepHbiM npumutBaMm B cucteme AutoCAD oTHocsTCA ciemyromue: Tena,
MOBEPXHOCTH, CETU (MOJIUTOHAIbHbIC, MHOTOTPAHHBIE U TJIAJKUE), a TAKKE TPEXMEPHbIE
CIUpPAJIU, TIOJIUJIUHUY U CTUIAiHBI.

OToOpaxenue Moaesu

B AutoCAD 2010 npumensieTcsi Takoil MOAXOA K OTOOPaXEHUIO MOJENEH, IpH
KOTOPOM MOHO HCIOJIb30BaTh Buzyarvuvie cmuau. Ilog crumeM BU3yalu3aluu
MMOHUMAETCSl COXPAHEHHBI HAOOp MapaMeTpOB BHEIIHETO BHJAa MOJENH, BKIOYAIOIIUN B
ce0s Bu rpaHelt u pedep Mojienu, uBeT (poHa, CBeTOBbIE OJIMKHU U MHOTOE JipyToe. [loatomy,
MOYXHO OJHAXJbl HACTPOUTH OTOOpAKEHHE MOJICJIM U COXPAHUTh ITH HACTPOUKHU B BUJC
CTWISI BU3yalIHM3alldd, 4YTOOBI 3aTeM MpU HEOOXOAMMOCTH OBICTPO BO3BpAIIATHCS K
HY>KHOMY OTOOpPa)KEHUIO MOJIEITH.

W3meHuTh BHEMIHUM BHJI 00BEKTa MOXHO, BHIOpAB OJMH U3 MyHKTOB B MOJMEHIO
«Bumy — «BusyanbHble cTUIN», 1100 MIETKHYB Ha OJHOM U3 3HAYKOB B CIIUCKE, KOTOPBIN
pacmoJiokeH B rpyrie «BusyanbHbie CTUINY Ha BKIaAKe « Busyanuzanusp JIeHThI, THO0 Ha
MaHeI HHCTPYMEHTOB «Bua»y — «Busyanbhsie ctimuy (puc. 5.1).



3D kapkac 3D ckputolin - Komuentyan...

Peanucriyrbm

CoxpaHUTE XaK HOBEIZA EW3YanbHbli CTUAL,..

Avcnetyep susyansHbIX CTUAGA...

Pucynoxk 5.1 — PackpbsIThIii CTTHUCOK KHOTIKHM «Bu3yaabHbIC CTHIIN

[To ymMoJTuaHHIO B IPOTpaMMe UMEIOTCS TIATh Pa3INYHBIX CTUJICH BU3YyaH3alliu.

* 2D xapkac — 00BEKTBI 0TOOPAXKAOTCS B BUJIE OTPE3KOB M KPUBBIX, C YYETOM THIIOB
U BECOB JIMHUN. DTOT PEKUM OOBIYHO HCIONB3YETCS JJISA MPEJICTABICHUS JIBYXMEPHBIX
OOBEKTOB.

» 3D kapkac — 00BEKTBI TaKXKe OTOOpa)KatoTCsl B BUJE OTPE3KOB M KPUBBIX, HO 0€3
ydyeTa TUIOB M BeCcOB JMHUU. [laHHBIM pexxuM HaunbOosnee yIOOHO HCIOIb30BATh MpU
peIaKTUPOBAHUU, TaK KaK BUHBI BCE peOpa MOJIEIH.

* 3D CKpBITHII — KaKk U B MIPEABIAYIIEM ClTydae, MOJIelb 0OTOOpakaeTcss B KapKaCHOM
BH/JIC, OJIHAKO TPAaHM, CKPBITHIE IOBEPXHOCTSIMHU, TTOKA3bIBAThCS HE OyAyT. JIaHHBIN pekum
MO’KHO CUHUTATh SKBHBaAJICHTOM BhBITTIOJTHEHUST KoMaHAbsI HIDE.

* PeanucTuuHbliil — 00BEKTHI PACKPALIMBAIOTCS C YYETOM MPHUCBOCHHOTO UM I[BETA
WJIM TUIIA MaTepuara.

» KonnenryanabHbIii — OOBEKTHI TaKKE 3AJIMBAIOTCSA C YYETOM IPHCBOCHHOTO WM
I[BETa WJIM THIIa MaTepuaia. KpoMe Toro, B 3ToM ciiydae peaIucTHYHOCTD BUAA JOCTUTACTCS
3a CYET CTJIaKEHHOCTH MOBEPXHOCTEMN 1 IJIABHOCTH IIBETOBBIX MEPEXOJIOB.

KaxxoMy BHI0BOMY dKpaHy MOKET ObITh Ha3HAYCH CBOM CTUJIb BU3yaIU3aIlNH.

[Ipu BEIOOpE OJTHOTO M3 YEThIPEX MOCICAHUX BU3yaIbHbIX CTUJICH B IPAaBOM BEpXHEM
YTy TpaduuecKoro SKpaHa MosIBIISETCS MaHeNb pexkuma «Opouray (puc. 5.2).

= 5% Pexxum «OpOuTay Ciy>KuT IJist MPOCMOTPa MOJICITH U
YCTaHOBKHM TOYKHM 3peHus. [Ipu mcnosb30BaHMM TaHHOTO
WHCTPYMEHTA TIOJIb30BaTelIb KaK Obl BpPAIIAeTCs BOKPYT
IIPOCTPAHCTBEHHOM MOJIEINIH, YTO MO3BOJIIET PACCMOTPETH
ee moJl pa3nu4yHbiMU yriiamu. B pexxume OpOuta Hemb3s
3 B WCIOJI30BaTh APYTHe€ KOMAHABI I PEIaKTUPOBAHUSA
MOJENH.

0

Pucynok 5.2 — Pexxum «Opourta»
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Co31aHue NPOCTHIX TPEXMEPHBIX 00HEKTOB

Haubonee ymoTpeOUTENbHBIE WHCTPYMEHTBI CO3/IaHUS TPEXMEPHBIX OOBEKTOB
COCpeIoTOUeHBl B MOoAMEHIO «MoJenupoBaHue» ¥ B TaHEId HHCTPYMEHTOB
«MopemupoBanue» (puc. 5.3).

Jyis co3maHus TPEeXMEpPHBIX TeNl MpeAHa3HAYCHBI CICAYIONINEe KHOMKU: <« Sk,
«umuaap», «Konycy, «apy, «[Tupamunay, «Kmuny, «Top» (puc. 3.3).

D @ §) Nonureno
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OcHOBaHKe
@ By ALLMHE LieHTp ALMKa
Pucynok 5.3 — Co3gaHue TpexMEepHBIX MOJICIICH Pucynoxk 5.4 — Sk
«Auwux»

Ak (puc. 5.4) sBnsieTcs 0JHOUN U3 GUryp, KOTOPbIE IPUXOJUTCS CTPOUTH HanboJiee
gacTo. YToObI MPUCTYNUTH K €r0 CO3AAHUIO, BEI30BUTE KOMaHY «SIIIMKY.

Jlanee HeoOXOOUMO YyKa3zaTb KOOPAMHATBHI OJHOM W3 BEPIIMH OCHOBaHUSA
napajuleJIenuIe1a, 3aTeM €ro IpOTUBOIOIOKHYIO TouKy. Ecnu BeiOpate napamerp Center,
TO IIporpamMma MONpPOCUT 3a4aTh LEHTP Napajuienenunena. B oTBeT Ha MocnenHui 3ampoc
HE0OXO0IMMO 3a/1aTh BBICOTY MapaJuiesenunea.

«Konyc»

Komanna «KoHyc» MO3BOJSIET MOCTPOUTH MPSIMOM KOHYC C OKPYXXHOCTBIO WU
3JUTMIICOM B OCHOBAHUM. J[aHHAsi KOMaH/1a TAK)KE JaeT BO3MOYKHOCTh CO3/1aBaTh HE TOJIBKO
TIOJIHBIN, HO U YCEYCHHBIH KOHYC (pHC. 5.5).

BEDXHEQ OCHOBaHWe

BricoTa KOHyCa

Paguyc ocHoBaHWA LleHTp ocHoBaHWsA YeoeyeHHbIA KoHyc ¢ annuncom
KOHYGC B OCHOBaHMUMK

Pucynok 5.5 — Konyc
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Y100l MPUCTYNHUTH K MOCTPOSHUIO KOHYCa, BEITOTHUTE KoMaHy «KoHycy. YkaxuTe
KOOPAMHATHI LIECHTPAJIIbHON TOYKM OCHOBAHUS KOHYCa MM BBIOEPUTE OJIMH U3 IapaMETPOB,
4YTOOBI 3a/1aTh KOH(UIYpalMl0 OCHOBAaHUS KaKUM-INOO JIpyrum crnocoOom. Ilapamerpsl
TaKHE K€, KaK U B ClIly4ae ¢ IOCTPOCHUEM LUIIUHAPA.

Ecinu BBl He BBIOMPAN JOTIOIHUTEIBHBIN TApaMETP, a MPOCTO YKa3aIu LEHTPAJIbHYIO
TOUKY OCHOBaHMs, HEOOXOAMMO BBECTM paJuyC WM, BbIOpaB mapamerp «Jluamerpy,
ONPENEIUTh TUAMETP KPyTra B OCHOBAaHUHU KOHYyCa. 3aTeM 3a/1aiiTe BBICOTY KOHYCA.

[Tpy mocTpoeHMM YCEUYEHHOro KOHyca HEOOXOJMMO BBECTU 3HAUYEHHE pajauyca
BepxHero ocHoBaHus. Ecnu HaxkaTh kiaBuiry «Enter», BeiOpaB Tem cambiM 3HaueHHE «0»,
YCTaHOBJIEHHOE 10 YMOJIYaHHUIO, TO OyJI€T IOCTPOEH HE YCEUEHHBIM, a IIOJHBINA KOHYC.

«lununop»
Eme onHol TUMOBOM QuUrypolt sBISETCS
mwmHAp (puc. 5.6). Kak u B ciiyqae ¢ KOHycowM, O - ™
OCHOBaHMEM  IWJIWHJpAa MOXET OBbITh  Kak L
OKPYKHOCTb, TaK 1 3JIJIMUIIC. | BeicoTa umnuEapa
[TocTpoenne NUIUHAPA HAUMHAETCS C BBI30BA !
komaH bl «[{rmmHap». BHENIHE TWIUHAP MOX0XK Ha ( - | Llentp ocHosanms
KOHYC, TO3TOMY IIPH €0 MOCTPOECHUU HEOOXO0IUMO ~H L~

3a]1aTh MPAKTUYECKHU T€ K€ apaMeTphl. Pasuyc 0CHoBaHMS
Pucynok 5.6 — Hunuaap

[Tociie BbI30Ba KOMaH[bl YKAXUTE KOOPAWHATHI LIEHTPAJIBbHOM TOYKHM OCHOBAHUSA
IWJIMH]IPA UK BBIOEPUTE OJIMH U3 MApaMETPOB, YTOOBI 33/1aTh KOHPUTYpPALIUIO OCHOBAHUS
KaKUM-JIHOO APYTHUM CITOCOOOM.

* Beioepute napamerp 3T, 4ToOBI 3a71aTh OCHOBAHKE ITUIMHAPA ITYTEM OIPEICTICHHUS
TPEX TOUYEK OKPYKHOCTH.

* [TapameTrp 2T MO3BOJIAET ONPEACIUTH pa3Mepbl OCHOBAHMS, YKa3aB KOOPJAMHATHI
JIBYX JUAMETPAIIBHO MTPOTUBOIIOJIOKHBIX TOYEK OKPYKHOCTH.

* [Tapamerp KKP mpemocraBisier BO3MOXKHOCTBH CO3[aThb KpPYIJIO€ OCHOBAHHUE
HWIMHApPA MyTEM YKa3aHUA JIBYX KacaTelbHBIX K OKPYKHOCTH M 3HAYEHUs €€ paauyca.
KacarenbHble TMHUM JOJKHBI CYIIECTBOBATH HA YEPTEkKE JI0 BHI30BA KOMAHIBI CO3/aHUS
HWIMHApA.

* BeiOpaB mapameTp «ITUNITUUECKUI», BBI CMOXKETE CO3/1aTh B KAUYE€CTBE OCHOBAHUS
ammnc. B 3ToMm ciyuae HEoOX0AMMO 3a/1aTh OOJIBIIYIO M Malyl0 OCH JJUIMIICA, a TIPHU
YKEJIAHUU TaKXKE yKa3aTh UECHTP SJUIUNTUYECKOTO OCHOBAHUS.

Ecnu BBl He BBIOpau JOMOJHUTENIBHBIA MapaMeTp, a MPOCTO YKa3aiu HEHTPAIbHYIO
TOYKY OCHOBaHHS, TO BBEJAUTE pPaJNyC WIH, BEIOpaB mapametp «Jluamerpy, ompenenute
JIAAMETP Kpyra B OCHOBaHUU LWJIMHIPA.

[TosBuTCS ocneaHuii 3ammpoc: Bel MoxkeTe yKa3aTh BBICOTY WJIM OIPEIEIUTh HAKIIOH
[UJIUHAPA, BEIOPAB OJMH U3 CIEAYIONIUX MapaMeTPOB.

* [Ipu BeIOOpE mapameTpa 2Touku BIcOTa OY/IET paBHA PACCTOSHHUIO MEXIY TBYMS
YKa3aHHBIMHM TOYKaMH, & OCHOBAHUE HWJIMHAPA — NapaJUIEIbHO IIOCKOCTH XY .
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* BeiObepute mapamerp «KoHeunas Touka ocw», YTOOBI yKa3aTh KOOPJIWHATHI
IICHTPAJIBHONH TOYKHW BEPXHErO0 OCHOBaHMS. Tak MOXXHO IOCTPOWUTH ITWJIMHJP, KOTOPBIH
OyzleT HaKJIOHEH K IiockocTH XY.

«lap»

[Tocrpoenne mapa (puc.5.7) BBIOTHACTCS
OYeHb TMPOCTO, TaK KaK HEOOXOAUMO YKa3aTh
MUHHAMAJIBHOE KOJIMYECTBO NapaMeTPOB.

UtoObl TPUCTYNHUTh K TOCTPOSHHUIO IIapa,
BBITIOJIHUTE KOMaH1y «Iap». VYkaxute
LHEHTPaJIbHYIO TOYKY Iapa WU BbIOEPUTE OAUH U3
apaMeTpoB.

* Bri6pas mapametp 37T, MOXHO co3aaTh 1Iap,
yKazaB JIoOble TpU TOYKH, JIEKallMe Ha €ro Pucynok 5.7 — Illap
IIOBEPXHOCTH.

* [Tapamerp 2T mo3BONSAET ONpPENENNUTh pa3MephI 1Iapa, YKa3aB KOOPAMHATHI JBYX
JUaMETPAIbHO IPOTUBOIIOIOAKHBIX TOUEK.

* [Tapamerp KKP npenocrasiisieT BO3MOKHOCTB CO3AaTh AP IIYTEM YKA3aHUS JBYX
KacaTelIbHbIX K HEMYy W 3HaueHus paauyca. KacaTenbHble JOJKHBI CYIECTBOBATH Ha
YepTeKe O BbI30Ba KOMaH/bl CO3JaHus 1apa.

Vkaxure panuyc wind BblOeputTe mapamerp «Juamerp», yToObI 3aAaTh JUAMETP

nrapa.

«llupamuoa»
Komanna «Ilupamupa» mo3BoJiseT co3AaBaTh MUPAMHIAIBHBIE Tela Pa3InyHOU
koH(purypanuu (puc. 5.8). OcHoBaHHEM MUPAMUIBI CIY>KUT MTPABUIHHBIA MHOTOYTOJILHUK.

BE,'D)(HE,‘E,‘ OCHOBaHWe ‘,I'CE‘-IE,‘HHOI:’I nupaMmnobl

Paauyc oKpyXHOCTH —\[ > | ,’
L HwxHee ocHoBaHue Nupamuabl —T =L [ -

OKpYHOCTb, BNWCAHHARA OKpY*HOCTb, ONKUCaHHAR
B OCHOBAHWE MHOTMOYrONbHUKA OKONO OCHOBAHWS MHOMOYrObHIKA

Pucynok 5.8 — [Mupamuzaa

[IpucTtynas k CO3qaHHUIO0 TUPaMUIbL, EIKHUTE KHOMIKY «lInpamuga». [locne 3amycka
KOMaH/Ibl BBEJIUTE KOOPAMHATHI IEHTPATHHOM TOYKH OCHOBAHMSI ITUPAMUJIBI I BHIOCPUTE
OJIVH U3 ITapaMEeTPOB.

MoxHO ompenenuTh KOH(MUTYpPalluI0 OCHOBAHUS TMHPAMUIIBI, 3a7aB KOOPIUHATHI
JIBYX COCEIHUX YTJIOBBIX TOYEK MHOIOYTOJIbHHKA.

3agaiiTe KOJIMYECTBO CTOPOH MHOIOYrOJIbHMKA B OCHOBaHMU mnupamuibl. [lo
YMOJIYaHHIO CO3/Ia€TCsl MUpamMua ¢ KBaApaToM B OCHOBAHUH, TO €CTh IAHHOMY ITApaMETPy
IIPUCBOCHO 3HAUYECHUE 4.
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Ecnu Ha mpenpiayiiem 3Tarme Bbl yKa3aiu [EHTP MHUPaMHUIbI, TO HEOOX0IMMO yKa3aTh
paanyc OKpYHOCTH, BIUCAHHOI B MHOTOYT'OJIbHUK, TO €CTh OKPY>KHOCTH, JIJIsl KOTOPOH BCe
CTOPOHBI MHOTOYTOJIbHUKA OyIyT SIBISITHCS KacaTeIbHBIMHU.

Jlanee 3agaiiTe BBICOTY MUPAMUJIbI UM BEIOEPUTE OJIUH U3 MApaMETPOB.

* 2Touku — BbICOTA OyI€T paBHOM PACCTOSIHUIO MEXK]Ty TBYMSI YKa3aHHBIMU TOYKAMH.
[Ipu 3TOM OCHOBaHME MUPAMUJIBI PACTIONOKUTCS MApaLIEIBHO MITOCKOCTH XY .

* BriGepuTte napamerp «KoHeuHast Touka OCU», YTOOBI yKa3aTh KOOPJAUHATHI BEPXHEH
TOYKHU TUPAMUJIBI.

* BReauTe 3HaueHUE paanyca BEPXHErO0 OCHOBAHUS [JIs MOCTPOEHUSI YCEUEHHOU
MAPaMUJIBL.

Co31anue TpexMepHbIX 00bEKTOB CJI0KHOM (POpMBbI
Komanap! 114 co3manust CI0XKHBIX IO OopME TPEXMEPHBIX 0OBEKTOB PACIIOIOKEHBI
Ha BKIajiKe «MonenmupoBanue» (puc. 5.9).
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Pucynox 5.9 — Coznanne TpexMepHbBIX 00BEKTOB CIIOKHOU (HOPMBI

«Bovtoasumuy

s mosydeHuss oOBEMHBIX TeNl MyTE€M BBbIJABIUBAHUS PA3JIMYHBIX JIBYXMEPHBIX
0OBEKTOB MpHUMEHsieTcd KomaHna «BbwimaBuThy». JlaHHYyI0 omepanuio 4acTo Ha3bIBarOT
skcmpy3ueti. VIcXomHbIMH OOBEKTaMH B JIaHHOM CIIydyae MOTYT OBITh MOJWINHUH,
OKPY>KHOCTH, 3JUIMIICHI, {yTH, JITUITHYECKUE TYTH, KOJIbLia, 00JacTH, CIUIalHbI, JIUHUH,
IUIOCKUE TPEXMEPHBIE TOBEPXHOCTH, IJIOCKUE IpaHu Tell. [Ipy 3TOM pe3ynbTaT S3KCTpYy3uu
3aBHCUT OT TOTO, SIBJSETCS UCXOAHBIM OOBEKT 3aMKHYThIM min HeT. Eciu ¢opma
3aMKHYTas, TO UTOTOM BblAaBiIuBaHua Oyzaetr Teno (puc. 5.10); ecnm xe mpumeHseTcs
HE3aMKHYTBIA MPOPUIIb, TO TOJIYUUTCS HOBEPXHOCTHBIA OOBEKT.

BoizoBute koManny «BwimaButh». IlocnenoBaTenbHO yKaXHTE OOBEKTBI, KOTOPBIE
MOCITY AT JIJIsl BbIIaBJIMBaHM. 3a OJJUH NPUEM MOKHO BBITIOJIHUTH AKCTPY3UIO0 HECKOJIBKHUX
00BEKTOB, KaK 3aMKHYTHIX, TAK U HE3aMKHYTbIX. [ TaBHOE, UTOOBI MPU 3TOM MPUMEHSIIUCH
OJIMHAKOBBIE TapameTpbl. TakuMm o00pa3oMm, 3a OAHY ONEpPalUI0 MOXHO MOJYUYUTh
OJTHOBPEMEHHO M Teja, U MOBEPXHOCTU. BriereHne oObEeKTOB 3aBeplIaeTCs HaxXaTHEM
kiaBuin «Enter». Cnenyromuii mar: 3a1aTh BBICOTY 3KCTPY3HH.
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Pucynok 5.10 — Teno, monydeHHOE BBIJAaBIMBAaHUEM MPSIMOYTOJIbHHUKA

«Bpawamov»

C nomomipto KOMaH[bl «BpalaTe» MOXHO CO3/1aTh TPEXMEPHBbIE OOBEKTHI MyTEM
BpallleHus1 oOpasyroleil KpuBOMl BOKpYr 3ajaHHOM ocu. Kak u B cimyuyae sKcTpy3uu
00BEKTOB, B KAauecTBE 0OOpa3yIollel KpUBOW HCIOJB3YIOTCA MOJIUIUHUHU, OKPYKHOCTH,
AJUTMIICHI, JTyTH, SJUIMNTAYECKHE IyTH, KOJbla, OOJACTH, CIUIAHBI, JUHUH, IUIOCKHE
TPEXMEPHbIE MOBEPXHOCTH, TJIOCKUE rpaHu Tei. [Ipu 3TOM UTOroBbI OOBEKT — TEJO WU
MMOBEPXHOCTh — 3aBUCUT OT TOTO, OYAET JIM UCXOAHBIM 0OBEKT COOTBETCTBEHHO 3aMKHYTHIM
WJIU Pa30MKHYTHIM.

Ha pucynke 5.11 noka3zan oOBbEKT, MOJYUYEHHBIN IIyTEM MOBOPOTA MPSIMOYTOJbHUKA
BOKpPYT BEpTHKaIbHON ocu. OOpaTuTe BHUMAHUE, YTO TEJIO MMOJIYYHIIOCh HE3aMKHYThIM, TaK
Kak ObLT yKa3aH yroJi BpaieHus Menbiie 360°.

—— Ocb BpaLLeHns
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Pucynok 5.11 — Teno BparmieHus

Uto0BI co31aTh 00BEMHOE TEJIO BpallleHus, IEJIKHUTE Ha KHoTKe «BpamaTey. [Tocne
3amycka KOMaHJIbI HEO0OXOJMMO BBIOpaTh HCXOJIHBIE OOBEKTHI, MpeAHA3HAYCHHBIC IS
co3maHus Ten BpaileHusa. Haxmute kinaBuiry «ENtery, mociae Toro kak 3aBepuinte BIOOP
00OBEKTOB.

VYkaxuTe NEpBYyI0 — HAYaJIbHYIO, a 3aT€M M BTOPYIO — KOHEUHYIO — TOYKH OCHU
BpalieHus. 3aJaiTe yrojl BpallleHUs WIM HaXMUTE KiaBuiry «Enter», uyTtoObl mpuHSTH
3Ha4YeHue 1o ymoiyanuo 360°, co31aB 3aMKHYThIH OOBEKT.

«Coguz»
Komanna «CaBur» ucnosib3yercst JUisl CO3/IaHWs HOBOTO Tejla WM TOBEPXHOCTH
MOCPEJICTBOM CJABUTa PA30MKHYTOM WJIM 3aMKHYTOM IUTIOCKOM KpUBOH (mpodusis) BAOIbL
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pa3oMKHYTOM win 3aMKHyTOW 2D mium 3D Tpaexkropun. KoMaHna BelYepUMBaAET TEJIO WIN
MOBEPXHOCTh 3aJaHHOr0 Npoduiis BAOIL ykazaHHOW Tpaektopuu. Komanmy «Casur»
MO>XHO HCHOJIb30BaTh Cpa3y Il HECKOJbKMX OOBEKTOB MpPH YCJIOBHM, YTO BCE OHU
HAXOJSATCS B OJHOM MIIOCKOCTH.

[Ipu BbIOOpE 00BEKTa AJIA CHBHUTA BBIMOJIHSIETCS aBTOMATUYECKOE BBIPABHHUBAHHE
3TOro 00BEKTa M0 00BEKTY, HCIIOIB3YEMOMY B KauecTBe TpaeKTopuH (puc. 5.12).

[enxkuute Ha kHOmKe «CaBury. [locne 3amycka KOMaH/Ibl BBIOEPUTE OOBEKTHI IS
casura. [locie BeIOEpUTE TPAEKTOPHIO CIIBUTA.

Pucynok 5.12 — Co3znanue npy>kuHbI IPU OMOIIY KOMaH/bI CIBUT

Oﬁume NMPUHIMAIBI PEIAKTUPOBAHUA TPEXMEPHBIX 00bEKTOB

TpexmepHbie 00BEKTHI, KaK U JBYXMEPHBIE, MOKHO JIETKO BUAOU3MEHSITH C TIOMOIIBIO
KOMaH/l PEIaKTUpOBaHMs. Bce KOMaHIbl peJakKTUPOBaHUs, IPUMEHSIEMbIE Ha TIOCKOCTH,
TaK WM UHAYE MOTYT OBITh HCIIOJIb30BaHbI U B TPEXMEPHOM IpocTpaHcTBe (puc. 5.13). Onn
pacnoyiararorc Ha BKiIajnke «PenmaktupoBanue». [l penakTHpOBaHUA TPEXMEPHBIX
00BEKTOB €CTh Tak)ke KoMaH bl TaHeu «PenaktupoBanue tena» (puc. 3.14).

% &b B A
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#H Agl && @ & (P Wseneus pebpa ~
Es, (59 88 Alb. @ }\f, 98b1,155;47b rpaHn -
I o n/;" @ £ ]_][] Pasgeauts ~
rmallalh 85 D o !
{1 Peaaktuposanue {1 PepakmmpoeaHue Tena
Pucynok 5.13 — Ilanens «PenaktupoBanue»  Pucynok 5.14 — [Tanens «PemaktupoBanue Tenay

Nnorga 3D monens popMupyeTcst 3 HECKOJIBKUX «IIPUMUTHBOBY, HO TYT €CTh CBOH
MOJIBOAHBIC KAMHU: B YaCTHOCTH, JUUISl HAJOXKEHHSI TEKCTYp OYEHb JKeJIaTeIbHO, YTOOBI Y
TaKOW MOJICNIA HE OBIJI0O HEBUANMBIX, «BHYTPEHHUX)» TpaHen (Win naxe ux pparMeHToB), a
IIPU CTHIKOBKE HECKOJIBKUX MPUMUTHUBOB MOJJOOHOE — HE PEIKOCTb.

JIns  WCKIIOYEeHHMs] BHYTPEHHUX TpaHed NpPUMEHSIOTCS OyJieBbl — Olepalnuu:
oObenuHeHue, BbluMTaHue. Onepanusi OObEIUHEHHUS IMO3BOJSET COCTABUTH M3 ABYX
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COTIPUKACAIONTUXCS WM MEePECEKAIONTUXCS 00BEKTOB OJIUH, Ubsl MTOBEPXHOCTH COCTOUT W3
CYMMBI MTOBEPXHOCTEH MCXOTHBIX OOBEKTOB, 32 BBIUCTOM TE€X OOJIACTCH, TI¢ MPOUCKOIUT
HiepeceucHHe.

Yro kacaercs aedopmanuii B MPOIECCe TPEXMEPHOTO MOACIHUPOBAHHS, TO 3/1€Ch
KJIFOUYEBBIMH MOKHO HA3BaTh DKCTPYIUPOBAHHE OTICIBHBIX DJIEMEHTOB — BEpIIUH, pEdep
W/WIIN TpaHel, pasliesieHue, Tpu KOTOPOM peOpo WM TpaHb pa30MBACTCAd HAa HECKOJIBKO
paBHBIX YacTel, W TMEepEeMEIEHIE W BpAICHUE OTACIBHBIX JJIEMEHTOB. bojiee CloXHbIC
NpUEMBI — «pa3pe3aHre» OJHON WM HECKOJBKUX TpaHed (WM OJHOTO HMJIM HECKOJIBKUX
p€6ep) B MPOU3BOIBHBIX MECTAX.
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MeToauueckune PCKOMECHIAIUHA JJIA IOJATOTOBKH K IIpOMC)KyTO‘lHOﬁ arrecranmun

Kpurepuu onieHKH 3HAHUHA 00Y4AIOIIMXCS

OneHka «OTJIMYHO» CTaBUTCSA, €CJIM 00yYaroUUiics NTyOOKO U POYHO YCBOUII BECH
IPOrPAMMHBIA MaTepHall, UCUYEPIIBIBAIOIIE, ITOCIEAOBATEIBHO, I'PAMOTHO M JIOTHYECKH
CTPOMHO €ro M3JIaracT, TECHO YBA3BIBACT ¢ 3aadamu U AestenbHocThio MUC Poceun, He
3aTpyIHAETCS C OTBETOM IIPU BUJTOM3MEHEHHUH 3aJaHHsI, CBOOOIHO CIIPABIIAETCS € 3aa4aMu
U TPAaKTUYECKUMHU 3aJaHUSIMH, MPABUIBHO OOOCHOBBIBAET IPUHATHIE PEIICHUS, yMEET
CaMOCTOSATENIbHO 0000111aTh MaTepuall, He JOIyCKAeT OIIMOOK.

OneHka «XOpoILIo» CTAaBUTCS, €CIM  O00yYaroluics TBEPAO 3HAET MPOTrPaMMHBIN
Marepualn, T'pPaMOTHO M IO CYIIECTBY H3Jaraer €ro, He JOMYyCKAaeT CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE HA BOIPOC, MOXKET MPABWIBHO MPUMEHSITh TEOPETUUYECKUE
MOJIOKEHUSI U BIAJeeT HEOOXOAMMBIMH YMEHHUSMH W HaBBIKAMH TPH BBITOJIHEHUU
MIPAKTUYECKHUX 3aJaHUN.

OrneHKa «yJOBJIETBOPUTEIBHO» CTaBUTCS, €CIU OOYYarOIIMHCS YCBOWJI TOJIBKO
OCHOBHOI MaTepuall, HO HE 3HAeT OTJEIbHBIX JETAJIEH, JOIMYyCKAaeT HETOYHOCTH, HE COBCEM
OpaBWIbHBIE  (OPMYJIMPOBKM, HapylIaeT  IOCJIEJOBATEIbHOCTh B HM3JI0KEHHUH
IPOrpaMMHOI0 MaTepuasga W UCHBITBIBAECT 3aTPYAHEHUS B BBIIIOJIHEHUM IMPAKTHYECKHUX
3aJlaHUM.

OrneHKa «HEYAOBIETBOPUTEIBHO» («HE 3aUTE€HO)») CTaBUTCS, €CIU - 00yJarouuiics
HE 3HAET 3HAYUTEIBHOM YacTH NPOrpaMMHOr0 MaTepHhasa, TONMYCKAeT CYIIECTBEHHBIC
OIIUOKH, ¢ OOJBIIUM 3aTPyTHEHUEM BBITIOIHIET MPAKTUUECKUE 3aJaHuUs, 3a/1aUH.

IlepeyeHs BONPOCOB AJI51 IPOBEACHUS MPOMEKYTOUYHOM aTTecTauuu (B gopme
auddepeHUMPOBAHHOIO 3a4€TA) M0 UTOTaM OCBOCHMS JUCHUIIINHbBI
«KomnbrorepHas rpapuka

[TepBonauanbHas HacTpoiika CAIIP.
Crioco0bl BBOJIa KOOPIMHAT.
Hacrpoiika cetku.
Buaer mpocteix npuMutuBOB. X mocTtpoenue.
[Ipsimast, oTpe3ok, Touka. [Ipuembr paboThl C HUMHU.
[IpssMOYTONBHUK, TPABHIIBHBIA MHOTOYTOIBHUK. [IpriemMbl paboThl C HUMH.
OKpy>KHOCTb, AJTUIIC, Ayra. [Ipruembl pabOThl ¢ HUMHU.
[TonunrHug — TOCTPOEHUE U Ha3HAYEHUE.
MyabTUIMHUS - TOCTPOCHUE U Ha3HAUYEHUE.
0. O6bexTHBIC TpUBS3KU. VX Ha3HaueHMeE.
11. Tune! TMHUNA, HA3HAYCHUE TUITOB JTMHHN O0OBEKTaM.
12. IItpuxoBka, [IpueMsl paboThl CO IITPUXOBKOM.
13. PenakTupoBaHue ¢ MOMOIIBIO pyYeK.
14. Komanapl pe1akTUPOBaHHS — 00pe3Ka, yITTHHEHHE.
15. Komanabl pelakTUpPOBaHUS — pa3opBaTh B TOYKE, Pa3opBaTh MEXKIY IABYMS
TOYKaAMH.
16. Komanas! peraktupoBanus — (packa, CKpyrieHHE.

HOooo~NoORkwWNhE
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17. MaccuBsl — Ha3HAUYEHHE, CO3ITaHUE MAaCCHBa.

18. Tekct B CAIIP. Pa6ora ¢ TekcTom. PenakTupoBaHue TEKCTOBBIX CTHIICH.
19. bnok. [TonsTue, npuMeHeHHE.

20. Co3manne quHAMHYECKOTr0o OJI0KA.

21. PenaktupoBanue 0;10k0B. KoMaH 1kl TOBOPOT, OTpa’keHUE.

22. Buibl pa3MepoB U MpaBujia UX MPOCTAHOBKHU.

23. Pazmepel. [IpocTanoBKa U pegakTUPOBAHUE.

24. PenakTupoBaHUE Pa3MEPHBIX CTUIICH.

25. ®opmarts! ueptexkeit. Hactpoiika rpanuil u300paxeHus.

26. Oneparnuu MaciTabupoOBaHHUSL.

27. Oneparuu KOMMPOBAHHUSL.

28. Oneparuu moBopoTa.

29. Oneparuu nogo0us U epeHoca.

30. Cnowu, Haznauenue. [Ipuems paboThI ¢ HUMH.

31. Ilonp3oBaTenbekue cucTeMbl KoopauHat. [Ipremsl paboThl ¢ HUMMU.
32. TsepnorenbHble TPUMUTUBBI. VX Buabl. [locTpoeHne npuMuUTHBOB.
33. OOBEKTHI MUK (MapajuieNenuIien), map, UIAHIP.

34. OO0BEKTHI MUpaMuUIa, KOHYC, TOP.

35. 3yMMHUpOBaHUE U TAaHOPAMUPOBAHHUE.

36. Onepanuu ciusiHue U BluuTanue. [lpuemsl paboThl ¢ HUMU.

37. Oneparnus ceuenue. [Ipuemsr paboTHI.

38. Omneparus o6omouka. [Ipremsr paboThI.

39. Co3nmanne TpeXMEpHOTO 00BEKTa OTepaIueii BhIIaBIHBaHUE.

40. Cozganue TpexMepHOTo 00BEKTa orepalfeil BpaieHue.

41. Co3nanue TpEXMEPHOTO 0OBEKTA ONEepalueil CABUT.

42. CoznaHue TpeXMepHOro 00BEKTa OTepaIieil BHITATHBAHHE.

IIepeyeHs NpakTHYECKUX 3aJaHUH 1JIA IPOBEICHHUS IIPOMEKYTOYHOM
arrecrauuu (B popme nuddepeHuMpPOBAHHOIO 3a4eTa) 10 UTOraM 0CBOEHMSI
aucuuIuInebl « KomnbrorepHas rpaguka

1. BBITIOJIHUTH MOCTPOCHUE OTPE3Ka B aOCOJIIOTHBIX KOOpJAUHATAX JITMHOU 50 MM.
2. BBIMOTHUTE YepTEXK TN B TPEX MPOCKITUSX.



54

-.—QIM—.(
LT T T
N
il
2 L J
ﬁr
| L "l’
Pl ) A
{1
S }'ﬁ
3‘5\.
s \ I AD\N
8 <G
\Q
" &

3. [loctpouth Tpu TrpaduUeckux NPUMUTHBA (OKPYKHOCTh, MHOTOYTOJIbHUK,
AIUTUIIC).
4. BBITIOJIHUTH YEPTEK JACTAIH.
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5. BBIMOAHUTE MOCTPOCHHE IIECTHYTOJIbHWKA, BIHCAHHOIO B  OKPYXHOCTb
nuaMeTpoM 60 mMm.
6. BImomHUTE YepTex AeTalu.
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7. BBINOJHUTL TMOCTPOCHUE TISATUYTOJIbHUKA, OIMMCAaHHOTO BOKPYT OKPYKXKHOCTH
nrameTpoM 30 mm.
8. BBINOIHUTE YepTexK JeTalu.

9. HauepTuTh C NMOMOIIBIO MOJWIMHUU CTPENKY JJIMHHOM 5 MM M IIMPUHON B
OCHOBAaHHUH 2 MM.
10. BoInonHUTD YepTexX JETaIH.
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11. BeIMOaHUTHh TIOCTPOCHHE paMKH depTeka opmara A3 mpu MOMOIIM KOMaH/IbI
OTPE30K.
12. BBIMOTHUTD YepPTEXK ACTAIIH.
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13. BeIMoaHUTE TIOCTPOCHHE paMKH depTeka opmara A4 mpu MOMOIIM KOMaHIbI
OTPE30K.
14. BeINOJHUTH YepPTEK ACTAIIH.
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15. BBIMONIHUTE MOCTPOCHHUE paMKu yepTexa ¢opmara A3 mpu MOMOIIU KOMAaHIbI
MPSMOYTOJIbHHUK.

16. BBIMOTHUTE YepTEXkK JACTAIIH.
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17. BeIMOMHUTH MOCTPOCHUE paMKH depTeka popmara A4 mpu MOMOIIUA KOMaHIbI
MPSIMOYTOJILHUK.

18. BBITIOTHUTD YEPTEXK TCTAIH.
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19. BemonuuTs yeptex npsimoyroibauka 100x50 M.
20. BBINOJIHATE YePTEK JSTaIIH.
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CaoBapb TepMuHOB 1o aucuuninHe «Komnborepnas rpaguka»

3HAUEHUA KOOPAMHAT, HM3MEPEHHBIE OTHOCUTEIBHO HCXOIHOMN
Touku cuctembl koopauHart (0,0,0). CM. Takke Hayajao KOOpJWHAT,

AOCOIIOTHBIE

OTHOCHUTENBHLIE  KOOPAUHATHI,  IOJb30BATENILCKAS — CHCTEMA
KOOPAMHATEI

xoopaunar (IICK), MupoBbIE KOODAMHATHIA MHUpPOBas CHCTEMA

KOOPAMHAT

TEKCT, pa3MepBbl, JOIYCKH, CUMBOJIbI, IPUMEYAHUS U APYTHE TUIIBI
AHHOTaLIMHU P bl ycexu, » IIp py

MMOSICHUTEIIBHBIX CHMBOJIOB 1 OOBEKTOB

ba3oBbIii BUII

BHJI YEPTEXKA, KOTOPBIM IPOECHUPYETCSI HEMOCPEACTBEHHO U3 3D-
MOJIEIH

brnoxk

OJIMH WJIM HECKOJIbKO OOBEKTOB, CTPYIIUPOBAHHBIC B €IUHBIN
00BeKT. MHOT/Ma, /ISt KPaTKOCTH, UCTIOIBh3yEeTCS BMECTO TEPMHUHOB
"onpenenenue Omoka" u "Bxoxaenue 6moka". (bJIOK) Cum. taxxke
omnpejiesieHre 0J0Ka U BXOxAeHHE 0J10Ka

beicTpeIi TpOCMOTP

MHCTPYMEHT MPEABaAPUTEIBLHOTO MPOCMOTpa, 00ECTICUMBAIOIINI
MEPEKIIIOYEHUE MEXKY OTKPBITBIMU YEpPTEeKaMU U JIMCTaMU

Bekropnas rpaduka

yepTexa
cnoco®d  mpeacTaBieHUSs ~ OOBEKTOB U M300pakeHUHM B
KOMIBIOTEpHOU rpaduke, OCHOBAHHBIM Ha HCIOJIb30BAHUU

AJIEMEHTAPHBIX TEOMETPUYECKUX OOBEKTOB, TaKUX KaK TOYKH,
JUHUM, CIUIAlHBI W MHOTOYroJIbHUKH. OOBEKThl BEKTOPHOU
rpaduku SABJISIIOTCS rpaguuecKuMu U300paKEHUSIMU
MaTeMaTHYecKuX HyHKIUN

Bec nmunaui

3HAUEHHUE WIMPUHBI, KOTOPOE MOXET OBbITh MPHUCBOCHO BCEM
rpaduyeckuM 0o0bekTaMm, Kpome mpudtoB TrueType ® wu
pacTPOBBIX U300pKEHUIN

BuzyanbpHbli CTHIIB

COBOKYMHOCTb [TapaMETPOB, ONMPENEISAIOIINUX OTOOPAKEHUE

Br160p pamkoit

NPSIMOYTOJIbHUK, TO3BOJIAIOMIMK BBIOUPATh TPYMIBl OOBEKTOB.
OuepuuBaerca B obsactu pucoBanus. CM. Takke cexyllas paMKa
U TIOJIMTOHAJIbHAsL paMKa BbIOOpa

Bri6op cekymeit
paMKOu

IIpAMOYTOJIbHAA pPaMKa BI)I60pa, 3aXBaThIBAIOIass BCC 06”beKTI>I,
KOTOPLIC ITOINMaJa0T B HCC IICJIMKOM HMJIM IICPCCCKAIOT €C I'PAHMIIBI

BBIHOCHOM 3JIEMEHT

IIPU UCTOJIb30BaHUM (DYHKLMU TOKYMEHTALUN MOJENN CChUIAETCS
Ha IPOEKIIMOHHBIN BUJ, B KOTOPOM OTOOpa)kaeTcsi omnpeeraeHHas
4acTh IPYTOro BHUJIA YepTexka, OOBIYHO B YBEIMUYEHHOM MaclTaoe.

I'paduueckuit .
IIPOTPAMMHOE CPEJICTBO JIJIsL CO3/IaHMS M 00pabOTKH H300paKCHHI
pPEIAKTOP
MPOIIECC YMEHBINCHUS WM YBEIMYCHUS BHIUMBIX pPa3MEpOB
3yMHUpOBaHUE P Y y A P P

obnactu pucoBanus Ha 9kpane. (IIOKA3ATD)

Kapkachas monenp

IPEJICTaBICHHE 00OBEKTA C UCTIOJIB30BAHUEM JIMHUA M KPUBBIX IS
0003HauYEHUsI €ro rPaHeH

Komannnas crpoka

TEKCTOBasi 00JIacTh, MpeJHA3HAuYEHHAs NI BBOJA C KJIABHATYPBHI,
0TOOpaXE€HHUS 3aIIPOCOB M COOOIIEHUN




Komnbrorepnas
rpaduka
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ATO JAWCHUILIMHA, MPEIMETOM H3Yy4YeHUsI KOTOpPOH SBISIETCS
co3faHue, XpaHeHue U 00paboTka Mojeseld U uxX U300paxeHul ¢
MOMOIIBIO TEPCOHANBHBIX KOMIBIOTEpOB. [loJl KOMBIOTEpHOM
rpa@ukoil Tak JK€ TMOHMMAIOT  aBTOMATHU3AIMI0 TPOIECCOB
MOJATOTOBKH, MpPeoOpa3oBaHUs, XPAHEHHs M BOCIPOU3BEICHUS
rpaduyeckoil HHPOpPMAIIMK C TOMOIIBIO KOMIIBIOTEPA.

KoHTekcTHOE MEHIO

MEHI0, KOTOPOE MOSIBIISIETCS B MECTE PACIIONIOKEHUS TPpadUIecKoro
Kypcopa INpU HaXaTUW NPABOM KHONKH YCTPOWCTBA YKa3aHUS.
Habop npeniaraeMbix QyHKIIMIA 3aBUCUT OT TOTO, B KAaKOH 001acTH
IKpaHa HaXOAMUTCS Kypcop, a TaKkKe OT APYTux (pakTopoB (Hamuume
BBIOPAaHHOTO OOBEKTA, BBIMOJHAEMAas KomaHjaa W T.1.). Jus
nporpamM, paboTtaroumx mnoja ympasieHuem Windows, MeHIO
APJBIKOB TENEPh HA3BIBAIOTCS KOHTEKCTHBIMH MEHI0. OHHM TakKxke
MHOT/Ia HA3bIBAKOTCS] MEHIO NTPABOM KHOIIKH MBIIIH

Kpusas besne

MOJIMHOMUAJIbHAsL KpUBas, 3ajjaBaeMasi HaOOpOM OIpeAeIIIIONINX
touek. [IpencraBisier ypaBHEHHE, MOPSAOK KOTOPOTO Ha OJHY
CTYIIEHb MEHbBIIIE KOJMYECTBA YUUThIBaeMbIX ToUeK. KpuBas be3be
- YacTHbIM cay4dail B-cmaitHoBoil kpuBoil. Cw. Takxke B-
CIUIaiHOBAsl KpUBas

Maccus

MHOKECTBEHHOE KOIIMPOBAHUE BBIOpaHHBIX 00BEKTOB
NPSMOYTOJIBHOTO WM  MOJSPHOro  (KpyroBOro) MaccuBa.
(MACCHB) 2. HabGop »5JeMEHTOB [IlaHHBIX, B KOTOPOM

UJCHTU(PUKAIUS 3JIEMEHTOB BBIMOJHICTCS 110 HUKHEMY HHACKCY
(KTr04y) M KOTOPBIM OPraHM30BaH TaK, YTO MOKHO BBITIOJIHHUTH
IPOBEPKY Ha0Opa U U3BJICUb JAHHBIEC C ONPEICICHHBIM KIOYOM

Muposas cucrema
koopaunat, MCK

(bUKCUpOBaHHAsT CHUCTEMa KOOpJWHAT, KOTOpas OmpenemseT
MOJIOKEHUE BCEX OOBEKTOB W JIPYTUX KOOPAMHATHBIX CHCTEM Ha
yepTexke. B HOBBIX UepTekax IOJb30BaTEIbCKasi CHCTEMA
koopauHaT (IICK) wmsnawampHO coBmamaer ¢ MCK. Cwm. Takxke
noJib3oBaTesbckas cucreMa koopausar (I1CK)

Monens

NpEJCTaBICHUEe MEXaHWYECKOW JeTalnd, HampuMmep 3AaHuf,
TpyOOIPOBOJa, IIEKTPOCETH, CXEMbI, ITUATPAMMBI WM JIPYTOrO
o0bekTa, B popmate 2D unu 3D

Hauano xoopaunar

TOYKa [EPECEUCHUS OCEN CUCTEMBI KoopAauHar. Hampumep, Toukoi
Hayajga MpPSIMOYTOJIbHOM CHUCTEMBbI KOOPAHMHAT SABJISIETCA TOYKa
nepeceuenus ocert X, Y u Z; ee koopauHatsl paBHbl (0,0,0)

Hopwmains

HOpMaJIb TIPEJCTABISET COOOW BEKTOp, KOTOPBIA Ompenemnser
HalpaBJICHUE, HA KOTOPOE YKa3bIBAC€T I'PaHb, OPTOrOHAJIBHOE €€
MOBEPXHOCTU. HanpaBieHne HOpMaIn yKa3bIBAET MEPEIHION0, WU
BHEIIHIOK, CTOPOHY I'PaHU

O01aKk0 TOYEK

HAa0Op M3 MHOXECTBa TOYEK, PA3MEUIEHHBIX B MPOCTPAHCTBE
Mozenu W dopmupyronmx  3D-mpencraBieHue  0OBEKTOB,
reorpauyecKkux 0COOEHHOCTEN MM 00IacTei
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MHTEPAKTUBHOE BU3yaIbHOE MPEICTABICHUE MOJEIH U TPOCKTA,
BBITPY’)KEHHOE W3 mpuiioxkeHus Autodesk u goctymHoe st
IPOCMOTpa B cpeicTBe npocmotpa Autodesk

OO0BeKT

OJIMH Wik OoJiee DJIIEMEHTOB uepTeka (TEKCT, pa3Mephl, OTPE3KH,
KpyTH, MOJIWIMNHUM U T.I1.), pPACCMAaTPUBAEMbIE KaK €IUHOE I1IeJI0e
pu co3lanuu, o0paboTke U MoAu(UKaIMKU. B npexxHUX Bepcusix
IPOrpaMMbl Ha3bIBAJICS CYHIECTBYIONUIUM O0BEKTOM

OO0ObekTHAasI
MIPUBSI3KA

METOJI 3aJlaHusl OINPEIECICHHBIX MECT PACIOJOKEHUS TOYEK Ha
O0BEKTE TpU CO3JAaHUM WIH pPEeNaKTUPOBaHHH O0O0OBEKTOB. C
MTOMOILbIO OOBEKTHOM MPUBA3KH MOKHO 33]1aTh ITOJI0KEHUE LIEHTpa
BBIOPAHHON OKPYKHOCTH WJIM IE€pecedeHus] ABYX KpUBBIX. CM.
TakKe TEKYIIMH pexuM OOBEKTHOW NPUBS3KA W TIOJABJICHUE
00BEKTHOM MPUBSIZKH

OpTOroHanbHOCTH

OpHUEHTallUs JBYX OOBEKTOB, KOTJa KacaTelbHbIE K HUM B TOYKE
NepeceveHUsl MePICHIUKYISIPHBL APYT IPYTY

OTHOCUTEBHEBIE
KOOPAUHATEI

KOOpAWHATLI, 3aJTaHHBIC OTHOCUTCIIBHO MMPCALIAYIINX

[TanuTpa

areMeHT uHTepdeiica nonb3oBaress, cnenupuynblil 111 Windows,
KOTOPBI B 00JIaCTH PUCOBAHHUS MOXKET OBITh 3aKPEIJICHHBIM,
MPUKPEIUICHHBIM SKOPEM WM IJIaBaloluM. B 3akperuisieMbix
OKHAaX HaXxOJMUTCS KOMaHHasl CTPOKA, CTPOKA COCTOSIHUS, MalIuTpa
CBOWCTB U T. [I.

IIukcenn

HeJlennMas TOYka B rpauueckoM H300paK€HUU; HAaUMEHBIITUN
aJpecyeMblii dJIEMEHT pacTpoBoro wuzoOpaxkeHus. [lukcenn
XapaKkTepu3yeTrcss MpsSMOYrojpHOM ¢dopMOH U pa3Mepamu,
ONPEIEIISIIOUTMMHU TPOCTPAHCTBEHHOE Pa3pellieHrne H300pasKEeHUS

[ToBepxHOCTH

MOBEPXHOCTh TMpeacTaBisieT coboil 3D  00BEKT-000J0UKy ¢
HEOTPAaHWYEHHO TOHKUMHM cTeHkamu. CymectByer 3 Tuna
MTOBEPXHOCTEN: aHaMTH4YecKkue, npocteie U NURBS-noBepxHocTr

IHonmnnuuusa

00BEKT, COCTOSIINI U3 OJTHOT'O WJIM HECKOJIBKUX CBSI3aHHBIX MEXKTY
co00H MPSMOIMHENHBIX U JYTOBBIX CETMEHTOB, Takke Ha3bIBaeTCs
TUTMHUS

Ilomw30BaTensckast
cucTeMa
koopauHat, [ICK

aKTUBHAs CHUCTEMa KOOpJWHAT, KOTOpas 3alaeT IJIOCKOCTh XY
(pabouyro TIJIOCKOCTh) W HampaBieHUE OCH Z JJisi CO3JaHUs
YepTexKen U MoAeIupoBaHUsA. MOXHO 3a7aTh HAa4ajo KOOPJIMHAT
[ICK u ee ocu X, Y u Z B COOTBETCTBUU C TPEOOBAHUSIMH K
npoekty. Cm. Takxe MupoBas cucteMa koopauHat (MCK)

[TpumuTHB

0azoBble 3D-popmbl, TakWe Kak TapauieNienunesi, KOHYC,
MWIMHIP, THpaMuia, map, KIUH Wik Top. MOXHO cO3/1aBaTh
npuMUTHBHBIE 3D-Tena u cetu




PacrtpoBas rpaduxa
(raster graphics)
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BUJ] KOMIIBIOTEPHON IpadUKH, UCIONb3yeMON B MPHIOKECHUSAX, B
YaCTHOCTH, JUIi PHUCOBaHMs, OJM3KOro IO TEXHUKE K
TpaauIIMOHHOMY TIpolieccy (Ha Oymare uiu xoscte). JlaHHbIE B
naMmsaTd OBM XpaHSTCS B BHUJIIE «KapThD» SPKOCTH W IIBETa JJIS
Ka)XJIOT0 3JIEMEHTa U300pakeHUs (MUKCEIIsT) WK TPSMOYTOJIbLHOMN
MaTpullbl nukcesnen (bitmap), JOMOJHEHHOW JaHHBIMHU O IIBETE U
SPKOCTH KaXJ0T0 M3 HHUX, a TakXKe CIOCO0e CXKaTHs 3alliCH U
JPYTUMH CBEICHUSIMU KOTOPBIE MOTYT COJIEPKATHCS B «3aT0OJIOBKEY
1 «KOHIIOBKE» (haiisia

PacTpoBsrii popmat

upoBoe MpencTaBiIeHHEe H300paKeHUs, B KOTOPOM KaKIOMY
MUKCEITy COOTBETCTBYET OIpEACTICHHOe KoiudecTBo Out. LIBer
nUKceNna OOBIYHO TepenaeTcsi Kak CyMMa YPOBHEH IIBETOBBIX
COCTaBJISIIONIMX (KPACHOTO, 3€JICHOTO U CUHETO)

CAIIP

CHCTCMa ABTOMAaTHU3HUPOBAHHOI'O IMPOCKTUPOBAHUA -
OpraHu3allMOHHO-TCXHHUYCCKAA CHCTCMaA, OCYHICCTBIIAIONIAA
IIPOCKTUPOBAHUC IIpu IIOMOIIIH KOMIIJICKCa CpCaACTB
ABTOMATHU3HUPOBAHHOI'O IIPOCKTUPOBAHUA

Taomuna

MIPSIMOYTOJIBHBIN MACCHUB sSTUEEK, COACPIKAINX TEKCTOBBIC 00 BEKTHI
win OJoKu. B apxuTekType W CTPOUTEILCTBE TAOJHIy YacTO
HA3BIBAIOT CHEIUUKAIIUCH, M B HEH COMEPKUTCS HHPOPMAIIHAS O
MaTepuaiax, HEOOXOIUMBIX JIsi BO3BEICHUS MPOCKTHPYEMOTO
3nanusi. B oOpabatbiBarolell MPOMBIIIIEHHOCTA TaOIMUIBI YaCcTO
Ha3zpiBalOT "cnenudukanusamu'. (TABJINIIA)

TBepaoTenbHbIN
IPUMUTHUB

ocHOBHbIE 3D-(QopMbl, Takue Kak MapajuieNenure]], KJI1uH, KOHYC,
HUIMHAD, cdepa, TOp U MUpaMua

TexkcToBbIN CTHIB

MMEHOBAHHBIN, COXpaHEHHBIN HA0OP YCTAaHOBOK, OMPENEISIOMNN
BHUJI TEKCTOBBIX CHMBOJIOB, HAallpUMEp, PACTAHYTBIX, CHKaThIX,
HAKJIOHEHHBIX, 3€PKAIbHO OTOOPaKaeMbIX WIIM PACIIOIOKEHHBIX
BEPTUKAJIBHO B CTOJIOIE

Tekctypa

MPOCIUPOBAHUE n300paxeHus oOpasna MMOBEPXHOCTHU
OTIPEJICIICHHOTO MaTepuaja (PUCYHOK TKaHW) Ha TOBEPXHOCTH
3aJIaHHOTO 00BEKTA

TpexmepHas
rpaduka

pasziel KOMBIOTEpHOM TpaduKd, COBOKYMHOCTH TIPHEMOB U
MHCTPYMEHTOB (KaK TMpPOrpaMMHBIX, TakK U anmnapaTHBIX),
MpeIHa3HAYCHHBIX JIJIsI U300paKeHHs] O0BEMHBIX 00BEKTOB

®pakranbHas
rpaduka

rpaduka, OCHOBaHHasT Ha MaTEMaTHYECKHX BBIYMCIICHUSX.
ba3oBeiM snemMeHTOM (PpakTanbHONW TpaduKd SBISETCI cama
MaTemaThueckas (Gopmysa, TO €CTh HUKAaKUX OOBEKTOB B MaMATH
KOMIIBIOTEpAa HE  XpaHUTCA ©  HW300pakeHHWe  CTPOUTCS
UCKITIOYUTENFHO 110 YPAaBHEHUSM WIIM CUCTEME YpaBHEHUH. MeHss
kod(huienTsl (mapamMeTpbl) YpaBHEHUW, MOXKHO MOJIYYUTh
Ipyroe u3zoopaxkeHue. XapakTepHas OCOOCHHOCTh (PpakTaibHON
rpaduky — HaclieOBaHUE CBOMCTB. TakMM cIOCOOOM CTPOST Kak
OPOCTEHIME  PErylspHble CTPYKTYpbl, TaK H  CIOXKHBIC
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WUTIOCTpAllMM, WMUTUPYIOIIME MPUPOAHBIE JaHAMAPTHl U
TPEXMEPHBIE OOBEKTHI

Ha60p 3HAKOB CHMBOJIOB JIA IIPCACTABIICHHUA TCKCTAa B IIOJIH-
Fpa(l)I/II/I, KOMIIBIOTCPHBIX CHUCTEMAX, IIPHUYCM I OTHX 3HAKOB

Mpudt
XapaKTEePHbI €IMHCTBO CTUJISA, pa3MEpPOB, OJUHAKOBOCTH CIIOCOOOB
O0TOOpaKEHUSI
HAa0OP MHCTPYMEHTOB, COIEPKAIIAI WHCTPYMEHTHI JIBYMEPHOU U
IItypBams p Py ) P Py YMED

(m1s1 AutoCAD) TpexmepHO HaBUTALIMHU

Spxocts (1nu
CBETOBas APKOCTH)
uudgpoBoro
M300paKeHUs

BEJIMYMHA YPOBHEH WHTEHCUBHOCTH B THUKCEIHHOW MAaTpHIIC
U300paxKeHHsl, CHITOrO U(PPOBOIl KaMepou, Wil olu(ppPOBaHHOTO
aHajoroBo-uppoBeIM  TIpeoOpazoBarenemM. SIpKOCTb — 3TO
BEJIMYMHA YpPOBHEH WHTEHCHBHOCTH BCEX IIMKCENCH BMeECTe,
COCTaBIISIONINX IH(PPOBOE U300paKeHHE, KOTOpOe OBLIO CHSTO,
our(poBaHO M OTOOpaXK€HO Ha »dKpaHe. SpKocTe mNHKcenen
SBJIIETCS. OYEHb BAXXHBIM 3JIEMEHTOM LM(POBBIX HU300paKeHUM,
TaK KaK 3TO €IMHCTBEHHas BEJIMYMHA, KOTOpas HCHOJIb3YeTCs
TEXHUUYECKUMHU CPEICTBAMU 00pabOTKH M300paskeHUH
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