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BBenenue

[Hupoxoe pazButre MHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUN TpedyeT
OCBOCHHSI  COOTBETCTBYIOUIMX KOMIETEHIUMH B pamMkax MpodhecCHOHATBHBIX
o0Opa3oBaTeIbHBIX TPOrPAMM, MOJATOTOBKH KBATU(UIIMPOBAHHBIX MOJIH30BATENCH.

BHenpenue cpeicTB BBIUMCIUTENBHOW TEXHUKH BO Bce cepbl IeATEIbHOCTH
MOKapHOM oXpaHbl BIEUET 3a cOOOM OypHBIM mepexoa OT TPAAUIIMOHHBIX METOJIOB
BEJICHUS TOKYMEHTAllMU K MCIOJIb30BAaHUIO HOBBIX, aBTOMAaTHU3UPOBAHHBIX CUCTEM €€
Pa3paOOTKH U BBITIOJIHCHHUS.

CymiecTByeT 1enblii  KJacc MpPOrpaMM — CHCTEM aBTOMATU3MPOBAHHOIO
MPOEKTUPOBAHMUS, TPETHA3HAYCHHBIX OOJErdYuTh MPOIECC CO3JaHUsl U YIpaBICHUS
rpaduyeckoil TOKyMeHTaIuen.

Henssmu  nucuumnuubl  «KommnbeloTepHas rpaduka» SBISIOTCS MPAKTHUYECKOE
OCBOCHHE OCHOBHBIX IPUEMOB pabOThl B Cpele CHCTEM aBTOMATU3UPOBAHHOTO
MPOEKTUPOBAHHUS, TOHUMAHUE BO3MOXXHOCTEW M POJIM MPOTPaMMHOTO MPOAYKTa MpHU
pa3paboTke rpaduueckoil JOKYMEHTAllUM, UCIOJb3yeMOM B paboTe moapas3iesieHui
MOKapHOM OXpaHBbI.

N3yyenue AMCHMIUIMHBI HANpPaBIEHO Ha MPUOOpPETEHHE HABBIKOB U YMEHHUH MO
MCIOJIb30BAaHUIO CHUCTEM aBTOMATH3UPOBAHHOTO MPOECKTUPOBAHMS MPHU MOJITOTOBKE U
ylpaBieHnu Tpaduueckod YacTbio (IJIaHBL, CXEMbI, YEPTEKU) JIOKYMEHTAIlUH,
pa3pabaTbiBaeMOM B MOAPA3/AEIICHUAX OKAPHON OXPaHBbI.

Hucimmuinna  «KoMmnblotepHas rpaduka» oOTHOCUTCS K 0a30BOM  yacTu
npodecCHOHaTbHOTO LHMKIJIA OCHOBHOM 00pa3oBaTelbHOM MpPOrpaMMbl MOATOTOBKU
obOyyaromuxcs o crnenuanbHocTH 20.05.01 «IloxxapHast 6€301acHOCTDY.

HaBbiku, mnpuoOpeTreHHble Tpu H3yYyeHUH aucuuIiuHbl «KommbroTepHas
rpaduka», MOTYT ObITh B JJaIbHEHIIIEM HUCIIOIb30BaHbI 00yYalOUIMMUCA TPHU paboTe Hal
KypcOBbIMH paboTaMu (MpPOEKTaMH) MO CHELHATIbHBIM JAUCIMUIUIMHAM, BBIIOJHEHUU
BBIITYCKHBIX KBAIM(PUKALUOHHBIX PabOT, a Takke B MPAKTUYECKOW IEATEIBHOCTH
noapazaenenuii ['TIC MUC Poccun.



1 OcHOBBI KOMIIBIOTEPHOH rpaduKku
1.1 PoJib 1 3a1a4M KOMIIBIOTEPHOM rpaduku

[Ipu oOpaboTke HHPOpMaLMU, CBSI3aHHOM C HU300paKEHWEM Ha MOHUTODE,
MIPUHSATO BBIIEISATH TPU OCHOBHBIX HAIpaBJICHUs: paclio3HaBaHUe 00pa3oB, 00padoTKa
M300paKeHUI U MalllMHHAs rpaduka.

OcHoBHast 3ajaya pacro3HaBaHUs OOpPa30B COCTOMT B NPEeOOpa3OBaHUU YiKe
uMerolerocst n300paxeHus: Ha (OPMaJIbHO MOHSITHBIN S3bIK CUMBOJIOB.

KoMmmnbloTepHnast rpaduka BOCHPOU3BOJIUT H300pakeHHe B ciyyae, Korjaa
UCXOHON sBisieTcss uH(OpManus HeuzoO0pa3uTenbHOM mpupoasl. Hampumep,
BU3Yyalu3allksl IKCIEPUMEHTANBHBIX JaHHBIX B BHUJIE T'PaQUKOB, THCTOIPAMM HIIU
auarpaMM, BbIBOJ HH(OpMAlMU Ha JKpaH KOMIIBIOTEPHBIX HWIpP, CHUHTE3 CLIEH Ha
TpeHaxxepax. KommnbroTepHas rpaduka B HacTosiIee Bpemsi cpopMupoBaiach Kak HayKa
00 amnmapaTHOM U MPOTPaMMHOM OOECIEYEHUH Jis Pa3HOOOpa3HbIX U300pakKeHHUH OT
MNPOCTBIX YEpTeXKedl 1O pPEeATMCTUUYHBIX O0Opa3oB  E€CTECTBEHHBIX OOBEKTOB.
KommnbroTepHas rpaduka MUpOKO KUCIOIB3YETCs B 00JaCTH MOKapHOU 0€30MacHOCTH
JUISL HATJISITHOCTH M BOCTIpUsATHUSA, nepefaud uHdopmanuu. [upoko npumensieTcss B
LlenTpax ymnpaBlieHUs B KPU3UCHBIX CUTYyaIUsIX Uil BU3yanusauuu uHpopmanuu. bes
KOMITbIOTEpHOH TpaduKu HE 0OXOAUTCS HU OJJHA COBpEMEHHasl nmporpamma. Koneunsim
MPOJYKTOM KOMIIBIOTEPHOU TpaduKH SBISETCS H300pakeHHe. ITO H300pakeHue
MOXXET UCIOJIb30BaThCS B pPa3NUYHBIX cdepax, HampuMep, OHO MOXKET ObITh
TEXHUYECKUM YEPTEHKOM, CXEMOU PACCTAHOBKH CUJI M CPEACTB, IJIAHOM SBAKYyallUH,
TPEXMEPHOUN MOJIEIIBIO 3/1aHMUS.

KomnbrorepHas rpagpuka — 310 HayKka, IPEAMETOM U3yUEHHUSI KOTOPOU SIBIISIETCS
co3gaHue, XpaHeHue 1 00paboTka Mojienei u ux u300paxeHuit ¢ momouiso IBM.

B kxoMmmnbroTepHO# rpaduke paccMaTpUBAIOTCS CIEAYIOIINE 3a1a4H:

o TMpeACTaBICHHE U300paKEHUSI B KOMIIBIOTEPHOU rpaduKe;

¢ TMOATOTOBKA M300paKEHUS K BU3YyaTIU3allHH;

e CO3JaHuE W300paXKEHUS,;

e OCYIICCTBJIEHHUE ICUCTBUM C N300paKEHUEM.

[lon xomMmbIOTEpHOHN TpapuKON OOBIYHO MOHUMAIOT aBTOMATH3AIMIO MPOLIECCOB
MOJATOTOBKHM, MpeoOpa3oBaHMs, XpaHEHUS M  BOCHPOU3BEJCHUS Tpaduyeckon
uHpopmaluu ¢ noMomiblo  KommbtoTepa. Ilom rpaduueckoit  uHpoOpManuen
MOHUMAIOTCA MOJIEH 00BEKTOB U UX NU300pasKeHHUS.



1.2 OcHoBHBIE cBeaeHus o cucreme AutoCAD

Cuctema aBTOMaTU3WpOBaHHOTO mpoekTupoBaHusi AutoCAD, paspaboTaHHas
komnanuer  Autodesk, — Hambosee MomHas U oOJajaronIas  MUPOKUMHU
BO3MOXHOCTSIMU TI0 CO3/IaHUIO rpaduyeCKUX N300paKEHUN U TPEXMEPHBIX MOJIEIIEH.

Cucrema AutoCAD npenHasHaueHa Jyisl BBIIOJIHEHHSI pabOT MO rpauuecKkoMy
0TOOpa’KEHNIO 00BEKTOB PA3TMYHBIX HAMIPABICHUIN: MAIIMHOCTPOEHUE, CTPOUTENBCTBO,
cynoctpoenue u T.4. AutoCAD onuHakoBo yao0eH Kak Mmpu paboTe ¢ KOHKPETHBIMU
JETAISIMU W y3JlaMU, TaK W TPU COCTABJIEHUU TEXHOJOTMYECKUX CXEM, KapT H
MapuipyToB. I[IporpamMmma mMo3BOJISIET OCYIIECTBISATH COCTaBJICHUE COIYTCTBYIOLIEH
JOKYMEHTAllMKM, OO0JaJaeT IIMPOKUM CHEKTPOM BO3MOXHOCTEH MO OTOOpakKeHHIO
pE3yJIbTaTOB PabOTHI.

Bce uyeprexu, co3gannsie B mnporpamme AutoCAD, xpaustcs B (aitnax c
pacmpenueM DWG. B takoM daiine conepxurcs nojiHas UHPOpMaLUS O YepTexe:
BCEBO3MO>KHBIE CTUIIH, TAPAMETPHI, TAKUE KaK €IMHULIBI U3BMEPEHUs, PEKUMbI YepUCHUS
u 1. 1. Dopmar DWG oTimuaercs HEOOJIBIITUM BPEMEHEM COXpaHEHHUs, OCOOCHHO B
cilydae, eciii 3To (ailsibl ¢ OONBIIUM KOJTUYECTBOM AHHOTALIMOHHBIX 00BEKTOB.

[lo wmepe pa3BuTusi mporpamMmbl (QopMarT HUCHONb3YeMbIX (HailJIoB TakkKe
U3MEHSIETCs, TI0O3TOMY YEPTEXKH, COo3JaHHble B Oosiee HOBbIX Bepcusix AutoCAD, He
MOTYT OBITh OTKPBITHI B 00JI€€ CTaphIX.

Kak u moboe mnpunoxenune, pazpaboTaHHOE IJs ONEPAlMOHHON CHCTEMBI
Windows, nporpammy AutoCAD MOXHO 3a1IyCTUTh HECKOJIBKMMU CIIOCO0aMHu.
* lcnionp3oBanue MeHto Ilyck.

* Ucnonws3oBanue spibika #°  mporpammbl Ha Pabouem crose.

* Eciii BBl XOTUTE HE MPOCTO 3aMyCTUTh MPOrPaMMYy, a OTKPBITh ONPEAECIECHHBIN
¢aiin yeprexxa, HE0OXOAMMO OTKpHITH [IpoBomHMK wiM JHO0O0UM Npyroil QaitnoBbiit
MEHEJIXKEP, C €r0 MOMOIIBIO HAUTH HYKHBIA BaM (ailsl u 3amycTuth ero. B pesynbrate
3arpy3utcs AutoCAD u otkpoetcsi TpeOyemblid (aiisi, a eciid Bbl yXKe 3amyCTHIU
pOrpaMmy paHee, TO MPOCTO OTKPOETCS HYKHbIN (haii.

ITocne 3amycka mporpaMMbl Ha SKpaHe nosBisieTcs: padodast obonouka AutoCAD
(puc. 1.1).

Oxkno nporpaMmbl AutoCAD cOCTOUT U3 HECKOIBKHUX YacTEM, KaXKaast U3 KOTOPBIX
BBITIOJIHSIET OTNpeeICHHbIE (PYHKIIMU: BBOJ KOMaHJI, 0TOOpa)keHrne HeoOX0IMMOH Mpu
yepueHuu uHpopmanuu U T.4. HekoTopele MHCTPYMEHTHI B3aUMOJOMOIHSIOT U JIaKe
3aMelaoT aApyr apyra. LlenTpanbHas o0iacTh pabodero oKHa IporpaMMbl Ha3bIBAETCS
rpauuecKuM 3KpPaHOM.

B Heli BeimoniHAOTCS Bee mocTpoeHus. Ha rpaduueckoM skpaHe ykazaTeab MbIIIN
npuoOpeTaeT BUJ MEPEKPECTbS U CIOCOOEH BBIMOJIHATH (PYHKIUHU, UCIOJIb3yeMblE B
MPOEKTUPOBAHUU: MPUBSI3KY K O0OBEKTaM, 3aJjaHue KOOpJAMHAT M HampasieHud. [Ipu
BBIXOJIE€ 32 IPAaHUIIbI TpauecKoro dKpaHa yKazaTellb MpuoOpeTaeT NPUBBIYHBIN BU.
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Pucynoxk 1.1 — PaGouee oxkno AutoCAD 2010

B BepxHel 4aCcTH OKHA HAXOJIUTCS JIEHTA C BKJIaJIKAMU, HA KOTOPBIX PACIIOI0KEHBI
KHOIKHM KoMaH. PaccMoTpuM JieHTy ¢ Bkiaakamu (puc. 1.2), npegHa3Hauye€HHBIMU 115
PUCOBaHUS ABYXMEPHBIX 0OBbEKTOB.

Ir.naE:HaH Bcraexa  Andotmaumk  (Mapamerpumzauma  Bwa  Ynpaenenwe — BuiBopg

Pucynok 1.2 — JlenTa ¢ Bkiagkamu

* ['nmaBHas — 371ech cOOpaHbl OCHOBHBIE CPENCTBA, UCIIOJIb3YEMBIE NPU padboTe ¢
YepTEKAMMU.

* BcraBka — cpeactBa Uil BCTaBKM B JOKYMEHT CTOPOHHUX JIOKYMEHTOB,
M300pakeHUi, 6JI0KOB U3 OMOIUOTEKH OJIOKOB U UX pPEJaKTUPOBAHUE.

* AHHOTaIUs — 3/1ECh COOPAaHbl MHCTPYMEHTHI JJIs1 CO3JJaHUsI TEKCTOBBIX HaMucen
B IOKYMEHTE.

 [lapameTpuzanusi — BKJIIOYaeT B ce0S MHCTPYMEHTHI ISl MapaMeTPUUYECKOrO
yepyeHusi, MO3BOJSAIOLME paboTaTh € TEOMETPUYECKUMH U pa3MEpPHBIMU
orpaHnyeHusMu. [Ipy MCHOJIB30BaHUM TAKUX OTPAHUYEHUN 3aJaHHBIE COOTHOLIEHUS
MEXy 00bEKTaAMH OCTAIOTCSI, JaXkKe €CIIU CaMU OOBEKThI U3MEHSFOTCSL.

* Bua — no3BosisieT ynpasisTh 0TOOpakeHHEM 00BEKTOB Ha dKpaHe.

* YopaBieHue — COAEPKUT UHCTPYMEHTHI JJIsl U3MEHEHHS Pa3JIMYHbIX HACTPOEK
MpOrpaMMBbl, ajantauuu uHTepdeiica npunoxeHus (pabovyero MpocTpaHCTBa, MaHeNIen
MHCTPYMEHTOB, MEHIO U COUETAaHUM KJIaBUIN) JJI PEIlIeHUs KOHKPETHBIX 3aaa4. Ha aToi
BKJIaJIKE TaK)K€ HaXOAMUTCS TpyIia KOMaH[ JJisi paboThl ¢ MaKpocaMu, CO3/1aBa€MbIMU
Ha sA3bIKE MporpaMMupoBaHus VBA.

* BriBonm — 31ech coOpaHbl Tpynmbl KOMaHA JIJIi HACTPOMKH IapaMeTpoB
MIPEABAPUTEIBHOIO MPOCMOTpPa JOKYMEHTA NEPE] NeYaThlo, BBIBOJA €r0 HA IEYaTh,
nyOnukauuu B IHTEpHETE M SKCTIOpTAa.



[Ipu BBIOOpPE OMpeneleHHBIX OOBEKTOB Ha JICHTE MOTYT TIOSBIATHCA
JOTIOJIHUTENIbHBIC BKJIAAKH Uit paboTel ¢ HUMH. Hampumep, eciu Bbl BCTaBUTE B
JOKYMEHT Ta0JHIly, Ha JICHTE MOSIBUTCS BKJIaaKa PemakTtop TekcTta ¢ HHCTpyMEHTaMHU
JUIS peIaKTUPOBAHUS BBOJUMOTO B TAOJIUILY TEKCTA.

Hanx neHToil HaXOAUTCS MEHIO MPUIIOKEHUs (KHOMKa ¢ OyKBOU «A») M MaHENb
OBICTPOTO JOCTYTIA.

MeHI0 TpUIOKEHHS TMPEACTABISET COO0N BEPTHKAIBHYIO TaOIHUIy C MEepeYHEeM
onepauuit Han ¢ainamu (puc. 1.3). B okHe MeHIO NMPUIIOKEHHS] B JIEBOM CTOJOIE
MOKa3aHbl HAMMEHOBAaHUS IMYyHKTOB W TOJMEHIO, a CIpaBa — COCTaB BBIOPAHHOTO
noaMeHio (B maHHOM ciydae 3To «OTKpbIThY). s mpocMoTpa JIMHHBIX TOIMEHIO
MPETyCMOTPEHBI TPEYTOJIbHBIC 3HAUYKH MMPOKPYTKH.
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MapeseToe Bomo we AutoCAD
Pucynox 1.3 — Menro npusioxeHust

[Tanenb ObICTpOro OCTYyMa MpeHa3HauYeHa JIJIsi TOT0, YTOOBl KOMIIOHOBATh Ha HEM
4acTO MCIOJIb3yeMble MHCTPYMEHTHI. [lo yMoa4aHuI0 Ha HEHl pacmojiaratoTcsi KHOIKHU
komaHa: «Co3natrb», «OTKpbITEY, «CoxpaHuTb», «OTMeHUTH», «llOBTOPUTH» U
«Ilegatw» (puc. 1.3).

B neBoit HmxHEN yacTu rpaduyecKoro dKkpaHa 0TOOpaKkaroTCs BKIAAKU Mojelb,
Jluct 1 u Jluct 2 (puc. 1.4). Ilo ymon4aHuio akTUBHOM sIBisieTcsl BKJIajaka Mojenb,
KOTOpasi 03HA4YaeT, UTO Ha dKpaHEe OTOOPAKEHO ABYX- WM TPEXMEPHOE MPOCTPAHCTBO
MOJIEIIH.

Hwxe pacnonmaraercs komanaHas cTtpoka (puc. 1.4). Komangnas cTpoka
MO3BOJISIET BBOJUTHh KOMaH/IbI ¢ KiIaBUaTyphl. HezaBucumo ot crmoco6a BBOIa KOMaH1a
oToOpakaeTcsi B KOMaHIHOU cTpoke. Kpome Toro, 37ech MpUCyTCTBYIOT BCE TapaMeTPhI



KOMaH/bI, a TAK)XKXC ITOACKA3KH. ITocne BBOJa KOMaH/bI B KOMaHIIHOﬁ CTPOKC IMOABHUTCA
3aIlpoC Ha HeﬁCTBHe C OOCTYIIHBIMHU IMapaMCTpaMMU KOMAaHJBI. Bbel moxeTte 3a1aTb
MapamMCTphl, 3allYCTUTDH BBIITIOJJHCHUC KOMAHAbI WJIN IIPCPBATH €TI0, HAKAB KJIIaBUIITY Esc.

4] 4 p [M] Mogens 4 Mwerl f Muer2 /

= Komanpga: [IpOTHMEOOONOEHEIL VIO :
Komasma: MpoTHEONONOXEHEIL WIOJM:

KomManma:

Pucynok 1.4 — Komananas ctpoka

B npaBoii HM)KHEN 4YacTW OKHA MPOrpaMMBbl PACIIOJIOKEHA CTPOKA COCTOSIHUS C
HaO0OPOM KHOTIOK TSI YIIpaBIeHUsI 0ToOOpakeHneM depTeska u kHomka «Ilepexirouenne
pabouero mpoctpaHcTBay (puc. 1.5), eciin BbIOpaTh B MOSIBUBIIEMCS CIIMCKE CTPOKY
Knaccuaecknii AutoCAD, To B OKHa IPOrpaMMbl U3MEHHUTCS. BMECTO JIGHTBI CBEPXY
MOSIBUTCS CTPOKA C BBIMAJAIONIMMH MEHIO, ClIeBa W CIpaBa TOSBITCS ITaHETU
WHCTPYMEHTOB. [laHenn WHCTPYMEHTOB SIBJISIOTCS OCHOBHBIM CpPEJICTBOM ISt
BbINTONIHEHUS onepaunii AutoCAD.

Moz | B DS QIEE A 11~ 4] kecomeasn auocan ~ [ -]01]

Pucynok 1.5 — Crpoxa cocrosaus

MoxxHo cpopmupoBaTh 151 ce0s pabodee MpOCTPaHCTBO (COOCTBEHHBII BapuaHT
MOJIK30BaTENIbCKOTO HHTep(eiica), yaoOHoe s paboTel. CraenaHHbIE HACTPOUKH
ClIeyeT COXpaHUTh Kak MMEHOBaHHOE pabouee MpocTpaHCTBO. [IJis 3TOrO B MEHIO
«Ilepexirouenne pabodero MpOCTPaHCTBa» BbIOEpUTE MyHKT «COXpaHUTh TEKYIee
KakK...», OTKpOETCs TuanoroBoe okHo «CoxpaHuTh pabodee mpocTpaHcTBOy» (puc. 1.6).

s I| ll Coparmmns I
_ Omea |

Pucynok 1.6 — Jlnanorosoe okuo «CoxpaHuTh pabodee MpoCTPaHCTBOY»



10
2 OcHOBBI IByMeEpHBIX rpa@uueCcKUX NOCTPOCHU I

B AutoCAD wucnons3yiorcs aOCOJMIOTHbIE U OTHOCHUTENIbHbIE KOOpAHUHATHL. U
aOCOJIOTHBIE W OTHOCUTENIbHBIE KOOPAMHATHL MOTYT OBIThb  JIEKaPTOBBIMU
(mpsiMoyTOBHBIMK) BUJIa X, Y WJIM HOJSPHBIMHU.

PaccMoTpuM Ha npuMepe NOCTPOSHUS OTPE3Ka TPU METOa BBOAA KOOPAUHAT.

BeiBoz oTpe3ka B cucreme BeiBon oTpe3ka B cucreme BeiBoz OoTpe3ka B cucreme
a0COJTIOTHBIX JIEKaPTOBBIX OTHOCHUTEJIbHBIX JEKapTOBBIX MOJISIPHBIX KOOPAMHAT
KOOpJIUHAT KOOpJIUHAT
B (110,160) B (@60,35)
Q B (@70<30)
)
=
A (50,125) A (50,125)
A (50,125)
Ot Touknu: 50,125 Ot Ttouku: 50,125 Ot Touku: 50,125
K touke: 110,160 K rouke: @ 60,35 K rouke: @ 70<30

[TonstpHBIE KOOPAMHATHI 3aMKUCHIBAIOTCS (BBOIATCS) Tak: r < A. 31eCh r — paauyc-
BEKTOP, A — yroJ OT NpeabIAyIel TOUKU B rpagycax, OTCUUTHIBAEMbIN MPOTUB YaCOBOM
ctpenku. Hanmpumep, 3anuck 40 < 60, o3HadaeT oTpe30ok MIMHON 40 MUIIMMETPOB,
pacnoyiokeHHbId o1 yriaoM 60°. OTHOCUTENbHbIE KOOPJAWHATHI 33/1al0T CMEILIEHUE OT
MOCJIeTHEN BBEICHHOW TOUKH M 3alMCBIBAIOTCS TaK: @X, Y nana  JIeKapTOBBIX
KOOpAWHAT WK (@r < A— 115l TIOJISIPHBIX.

2.1 PaGora rpagpuyecknx NpuMHUTHBOB

B AutoCAD moxHO co3aBaTh 0a30Bble I€OMETPUYECKHE OOBEKThI, TAKHME Kak
OTPE3KHU, OKPYKHOCTH, TEKCT W Jp., Ha3blBaeMmble NpuUMHUTHBaMH. [ 'padudeckuii
MIPUMUTUB — 3TO AJIEMEHT 4YepTeka, oOpabaThiBaeMbIii CUCTEMON Kak IeJioe, a He Kak
COBOKYITHOCTb 00BbekTOB. KomMaH/ 161 BEIBOJIa TpapuUeCKUX MPUMHUTHUBOB COACPIKATCS B
BBITIAJIAI0IIEM MEHIO «PrcoBaHMe» WM UCIIONIB3YIOTCS COOTBETCTBYIOIINE KHOMKH Ha
MaHeJIM UHCTPYMEHTOB PUCOBAHMUS.

«Touka»
L
— koMmanzaa «Touka», onpenenseTcs ykazaHueMm ee kKoopauHat. llepen BeizoBoM
KOMaHJbl BbIOMpaeTcsi Tpaduueckoe oToOpakeHHME TOYKM Ha YepTeke uepes
BbINagaroniee MeHo «Popmar», komanny « CTUIIb TOUKU.

«Ompe3ok»

/ — OTPE30K, 3a/1aeTcs IByMs Toukamu. Pabota ¢ koMaH10i1:
1) ykazareneM W IIEITYKOM 10 JICBOM KJIABHUIIIE MBIIIM 3a7aTh HAYAJIIbHYIO TOUKY
OTpe3Ka, WM B KOMaHJIHOW CTPOKE Ha 3ampoC «OT TOUKH» BBECTH KOOPAMHATHI C
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KJIABUATYPBI;

2) yKasaTelleM U IIEIYKOM MO JEBOM KIJIABMILIE MBIIIN YKa3aTh KOHEUHYIO TOUKY
OTpe3Ka WIM B KOMAaHJIHOW CTPOKE C KJIaBHATYphl Ha 3alpoC: «K TOYKE» BBECTH
COOTBETCTBYIOIIUE KOOPAUHATHI;

3) OpOIOJKUTH BEIYEPUMBAHUE KOHTYPA, COCTOSIIETO U3 OTPE3KOB;

4) BBIUTH W3 KOMaH/bl, HAXaB MPaBYIO KJIABUIIY MBIIIH, IPU ITOM TOTOBHOCTH
[IPOrpamMMbl K HOBBIM KOMaHZAaM OTpakaeT IMycTas KOMAaHIHas CTPOKa 3aIlpoCOM:
«BBenure HOBYIO KOMaHAY».

3anpocel KoMaHIbl «OTpPe30K» OPraHU30BaHbl LHUKJIMYECKH. DTO O3HAYACT, YTO
IIpY [TIOCTPOEHUU HEIIPEPBIBHOW JIOMAHOM JIMHUU KOHEL IPEABIAYILETO OTPE3KA CIIYKUT
HavyajaoM cruenyromiero. Ilpuw mnepeMemieHun K KaXAoW ClCAYyOLIEH TOYKE 3a
MIEPEKPECTHEM TSHETCS «PE3MHOBAS HUTH». DTO MO3BOJISET OTCIEKHUBATH IMOJOKEHUE
CTPOSILLIErOCsl OTpe3Ka JOMAHOU JIMHUHU. 1Ipu 3TOM KaKIblli OTPE30K JIOMAaHOU JIMHUU
MpeacTaBisgeT coOOM OTHenbHbIM mpuMuTHB. LlMKN 3akaHuMBaeTcs IOCE HaXKaTUs
KJIaBUIIK Enter B OTBET HA o4epeaHON 3ampocC.

«lIpaman»

/ — MpsiMas, BCIIOMOTaTeNIbHbBIN 3JIEMEHT, HE OTPAHUYMBAETCS MPOCTPAHCTBOM
yeprexa. Pabora ¢ koman0ii:

1) yKa3aTelieM MW IIEeITYKOM IO JIEBOM KIIABHUILE MBI YCTaHABIMBAEM
OTNIOPHYIO TOUKY MPSIMOM;

2) yKa3aTelieM MW IIEITYKOM IO JIEBOM KIIABUILE MBI YCTaHABIMBAEM
HanpaBJIECHUE TPSIMOI;

3) AHAJIOTUYHO YCTAHOBUTH BTOPYIO U MOCIEIYIONIUE MPSAMBIE;

4) BBIUTH W3 KOMaH/IbI IIEJTYKOM IO MPABON KJIaBUIIIE MBIIIIH.

((HpﬂMoyZOJleuK»

— koMana «[IpAMOyTronbHUKY, SIBISETCS €AUHBIM IPAPUUECKUM TPUMHUTHBOM,
3a/iaeTcs IByMs TPOTHUBOIIOIOKHBIMHU TOUKaMu. PaboTta ¢ koMaH0i:
1) ykazatenmem ¥ JIEBOM KJIABHUIIEH MBIIIM 3aJaTh CHayajga JIEBbIM HUXHUMU YroJ
MPSIMOYTOJIbHUKA (MOYXHO BBECTU KOOPJMHATHI B KOMaHAHOU CTPOKE);
2) yka3zaTeJeM M JICBOW KJIABUILEH MBILIU 33/1aTh IPOTUBOIOIOKHBIN IPAaBbIA BEPXHUN
yToJI PSAIMOYTOJIbHUKA (JIUOO BBECTU KOOPJIUHATHI B KOMAHIHOU CTPOKE).

«MnozoyzonvHuk»

O — KomaHaa «MHOroyrojibHUK», oOecreuyuBaeT (OpPMHUPOBAHUE MPABUIBHOIO
MHOT'OYT'OJIbHUKA ¢ YhciIoM CTOpoH OT 3 10 1024. PaGoTa ¢ KOMaH/I0¥:

1) B KOMaHAHOM CTPOKE C KJIaBUATYPhl BBECTH YUCIIO CTOPOH MHOIOYTOJIbHUKA;

2) ykazaTeleM W JIeBOM KIAaBUIIEH MBIIIM YyKa3aTh LEHTP MHOTOYrojibHUKa (JI100
BBECTH KOOPJMHATHI IEHTPA B KOMaHJAHOU CTPOKE);

3)B DKpaHHOM MEHIO BBIOpaTb IMOJIOKEHUE MHOTOYTOJbHUKA OTHOCHUTEIBHO
OKPYXHOCTH (BIHCATh B OKPYXHOCTb UJIM OMHMCATh BOKPYT HEe);

4) ykazaTeneMm M JIeBOM KiaBUIIEH MbIK (JIMOO C KJIaBUATYpbl B KOMaHIHOM CTPOKE)
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3a1aTb PaanyC OKPYKHOCTHU U OPUCHTAIIUIO MHOI'OYT'OJIbHUKA.

«llonununus»

-—D — komanna  «llomunuuusg»,  mpeicTaBiAsieT  cOOOW  CBSI3AHHYIO
MOCJIEIOBATENBLHOCTh OTPE3KOB U Jyr, 00pabaThiBaeMbIX KaK €AUHBbIA rpaduyecKui
npuMUTUB. PaGoTa ¢ KOMaH10¥1:

1) ykazaTh Ha4aJbHYIO TOUKY;

2) B 3KpaHHOM MEHIO BeIOpaTh KomaHay «llupunay;

3) B KOMaHIHOM CTPOKE YCTAaHOBUTbH HAUAIbHYI0 TIUPUHY TOJUIHMHUIHY;

4) B KOMaHJAHOU CTPOKE BBECTU KOHEYHYI0 IUPUHY NOJWINHUU (3T 3HAYEHUS MOTYT
OBITH pa3HbIMU), IPUUEM YCTAHOBJICHHAS IIUPUHA MOJWIMHUKN COXPAHIETCS B TEUCHUE
ceaHca paboThI ¢ IPOTrpamMMOoii;

5) ykazareneM M JIeBOM KJIaBUIIEH MBIIIH (MM KOOpJIWHATAMU B KOMaHAHOWU CTPOKE)
3aUKCUPOBATH NOCIEAYIONINE TOYKH MMOJTHIMHUM.

«Kpy2»

@ — komaHga «Kpyr», MOXKHO CTPOUTH PA3IUYHBIMU CIIOCOOAMU, 1O YMOJIYAHUIO
npeajaraeTcs 3aaTh UEHTP U paauyc. Pabota ¢ KoMaH10i:

1) B 5kxpaHHOM MEHIO BBIOPATh OJIUH U3 YETHIPEX CIIOCOOOB MOCTPOCHUS OKPYKHOCTH
— TI0 IIEHTPY U PaauycCy; — IO LEHTPY U AUAMETPy; — Mo 2 ToukaMm okpykHoctu (2T); —
o 3 Toukam okpyxHOCTH (3T); — mo nBym™m kacarenbHbiM U paauycy (KKP); — mo tpem
toukaM kacanus (KKK);

2) B KOMaHJIHOU CTPOKE C KJIaBHATyphl BBOJSAT HEOOXOJMMBIE MapaMeTphbl, COTIacHO
BBIOPAaHHOMY CTIOCOOY TTOCTPOEHMUSI OKPY>KHOCTH.

«Ayza»

f/. — koMmana «Jlyra» npeacrasiser coboil yacTh OKpyx)HOCTH. PaboTa ¢ koMmaH0M:
1) mocne BbIOOpa KOMaHAbl B 3KPAHHOM MEHIO BbIOpaTh OJWH M3 JECITH CIOCOOOB
MOCTPOEHUST AYrd (MO YyMOJYaHUIO NporpaMma Mpeajaraer 3aaatbh AYry Tpems
TOYKaAMH ),

2) HanpuMep, B SKpaHHOM MEHIO BbIOpaTh Habop koMaH1 Hauaso, ieHTp, HanpaBiieHuE;
3) yka3zarb HauaJbHYIO TOUKY AYTH;

4) yka3zaTb LIEHTP OKPY>KHOCTH, YaCTbIO KOTOPOM SIBIISIETCS 1yTa;

5) 3amaTh aOCOJIOTHBIM Yroj, ONpeAessIoIIMiA HarpaBieHUE AYTH, B KOMAaHJIHON
CTPOKE, WJIM YyKa3aTelleM MbIIIM Ha JKpaHe I0Ka3aTb 3TO HampasieHue. Crenyet
IIOMHUTH O TOM, YTO IOCTPOEHUE AYTH, TaK KE KaK U MOIUAYTH, IPOUCXOAUT MPOTUB
Y4aCOBOU CTPEJIKU.

«Cnaain»

— koManja «CrutaifH», mpeicTaBiseT co00H MIOCKYI0 KPUBYIO, TPOXOISIIYIO
4yepe3 3aaHHbIN HA0Op TOYEK, TPUMEHSIETCS [l PUCOBAHMS KPUBBIX IIPOU3BOIBLHOMN
dbopmbl. PaboTa ¢ KoMaH10M:
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1) ykazaTh nepByo TOUKY KpPUBOM;

2) yka3aTh BTOPYIO U MOCJIEYIOUINE TOUYKH KPUBOI;

3) 1S BBIXO1a U3 peXUMa BBOJIA KOOPIMHAT TOYEK IIETKHYTh IPABOM KHOIKOW MBIIIIH;
4)npu HEOOXOJUMOCTH C TOMOIIbI0 BCIHOMOTaTEIbHBIX KacaTeIbHBIX K KOHIAM
CIUIaliHA U3MEHATH MOJ0KEHUE MTOCIEAHUX CETMEHTOB KPUBOA.

«Inauncy

O — KOMaHJa «DJUIMIC», MNpPEJICTaBIsIeT cOOOM IJIOCKYyl0 KpuByro. PabGota ¢
KOMaH/I0M:

1) 3apaTh HaYaIbHYIO TOYKY IEPBOM OCHU AIUTUIICA;

2)3a7aTh KOHEUHYIO TOUKY IEPBON OCH DJUIUIICA;

3) 3a1aTh TOYKY, COOTBETCTBYIOILYIO BTOPOI MOIYOCH 3JUINIICA;

py HEOOXOJIMMOCTH YCTAaHOBUTH LIEHTP AJUIMIICA IIENKHYTh 1Mo koMmaHnae «Llentp» B
SKPaHHOM MEHIO, a 3aTEM 3aJaTh BEJIMYUHY MOJIYOCEH.

«ITpuxoBKa»

ﬁ — koMaHja («IITpux»), MO3BOJISAET IITPUXOBATh O00JACTh, OrPAHUYECHHYIO
3aMKHYTOM KpHMBOW JIMHUEH, KaK yKa3aHMEM TOYKH BHYTPU KOHTYpa, TaK U BHIOOpPOM
00bekTOB. OHa aBTOMATUYECKU ONpPENENsseT KOHTYp M WMTHOPUPYET JtoObIe Ienble
MPUMHUTHUBBI U UX COCTABIIAIOIINE, KOTOPbIE HE SBIIAIOTCS YaCThIO KOHTYpa.

[Tocne 3amycka KOMaHABI Ha dKpaHEe MOSABISETCS JAUAIOroBoe okHO (puc. 2.1), B
KOTOPOM TMPOU3BOJATCA BCE JECUCTBUS, CBSI3aHHBIE C BHIOOPDOM W HAHECEHUEM
IITPUXOBKHU U TPaJIUEHTA.

[TpuHIMO pabOTHl KOMaHIbI:

1) B nuanoroBom okHe (puc. 2.1) BeiOpath BkiIaaky «lltpuxoBkay;

2) B obsactu «TUIT 1 MacCUBY» OTKPBITh CTPOUKy «O0pazery;

3) BBIOpATh TUI ITPUXOBKH, BBIOOP MOATBEPAUTH KHOMKOM «OK»;

4)3agaTh MaciiTad OTKJIOHEHHUs HITPUXOBKH OT oOpasua B cTpoke «MacmTad»
(MacmTad — 310 KO3()PUIIMEHT WU YUCIIO0, Ha KOTOPOE YMHOXKAETCS PACCTOSHUE MEXKTY
AJIIEMEHTAMM IITPUXOBKH);

5)3amath yroa OTKJIOHEHUS IITPUXOBKU OT 00pa3iia B CTPOKe «YTOI»;

6) BbIOpaTh KHOMKY «Jl00aBUTH TOYKM BbIOOpa» Wi «J{00aBUTH OOBEKTHI» B
obnactu «KOHTYpBIY;

7) 1eBO#l KiaBUIIEH MBIIIN BHIOPATh TOUKY BHYTPU OOJACTH IITPUXOBKHU, BHIOOP
MOATBEPIUTH IPABOM KIABUIIIEH MBIIIY;

8) BEpHYBIIKCH B AUATOTOBOE OKHO IITPUXOBKH, BBIOpaTh KHOMKY «OK».
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Pucynok 2.1 — J/I[nanoroBoe OKHO IITPUXOBKH U T'PaJIMCHTA

Yunpasiaenue CBOMCTBAMM JIUHUMN

Jlnst co3gaBaeMbIX OOBEKTOB MOXKHO YCTAaHOBUTH THUIl JIMHUH, UX BEC U IIBET.
YnpagiieHHue CBOWCTBAMU JIMHUKA OCYIIECTBIISICTCS 4YE€pe3 BBINMAJAONIEE MEHIO
«DopmaT» WM B CTPOKE CBOMCTB 00BEKTOB (puc. 2.2).

M Mocnow W | ———— MMocnow ] | MNocnow (¥ |
= ¥

‘ Tune! nrHWA

Pucynok 2.2 — Ctpoka cBOICTB 00beKTa

Ecnu HeoOXoIMMO YCTAaHOBUTH THII JIMHUM, KOTOPOTO HET B PaCKpPbIBLIEMCS
CIIUCKE THUIOB JIMHHUI, HE00X0AUMO BeIOpaTh KoMaHny «Jlpyroi». B mosBuBmeMcs Ha
AKpaHe AUAIOrOBOM OKHE «/lucreryep TUIIOB TUHUI» BHIOpATh KOMaHAY «3arpy3uTh.
BreiOpath HYXHBIH TUIN JIMHUM U3 TpeJjiaraeMbix 00pa3loB OMOJIMOTEKH M HaXaTh
kHonky OK.

Jlisi Ha3HaueHusl Beca JMHUM HE0OXOJMMO OTKPBITh CIUCOK YIpaBJEHUS BECOM
JIMHUM, BBIOPATh HY)KHBIM MMapaMeTp Beca U CeNaTh €ro TeKYIIUM, HIEJKHYB 110 HEMY
JIEBOW KJIABUIIEH MBIIIIH.

YToObl yBUIETH BEC JIMHUU HA SKpaHe, HY>KHO HIEIKHYThH JIEBOM KJIABUILEH MBIIIH
Ha KHOmKe «OToOpa)keHHWe JTUHUN B COOTBETCTBUU C BECaMU» B CTPOKE COCTOSHUS
BHHU3Y JKpaHa.
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2.2 HHcTpyMeHTHI 00ecriedyeHUs] TOYHOCTH NMOCTPOCHU I

AutoCAD mpenoctaBisieT HeCKOJIbKO GYHKIUHN J1s1 o0ecTieueHusT He0OX0uMOMn
TOYHOCTH TOCTPOEHUU. B HUXKHEW 4YacTH OKHa MPOrpamMMbl PacToJiOKeHa TMaHelb C
HAa0OpOM KHOIOK, TMpEeIHAa3HAYEHHBIX [JI1 TOBBIIMICHUS TOYHOCTH U CKOPOCTH
noctpoenuii (puc. 2.3).

El P

Pucynok 2.3 — [Ta"enb HHCTPYMEHTOB 00€CTICYeHHUSI TOYHOCTH MMOCTPOCHUH

w|+|B]

|
= | IlaroBas npusszka. Eciin pexum BKIHOYEH, TO KYpCOp MEPEMENIAETCS 110

Yy3J1aM CCTKH C OIIPCACIICHHBIM HACTPANBACMBIM IIAI'OM.

OTO6pa)KCHI/IC ceTku. Ecnu PEKUM BKIIFOYCH, TO HA IKPAHC OTO6pa}KaCTCH
CCTKAa B BHUAC TOYCK C IIAaroM I10 yMOJIYaHHIO 10 MUJIIINMETPOB. Ecan KIIMKHYTb Ha
IMUKTOI'paMMe HpaBOﬁ KHOITKOM MBI, IIOABHUTCA KOHTCKCTHOC MCHIO. HYHKT
HaCTpOﬁKa IIO3BOJISICT HCpCfITPI B OKHO HACTPOCK PCKNMOB PpUCOBAHUA. B »TOM OKHE
MOXHO U3MCHATH 3HAUYCHUC 1Iara, TUII IIPUBA3KH, OTO6pa)KeHI/Ie CCTKH.

I:I— Pexum ((OpTO)). HpI/I BKIIFOYCHHOM PCKHNMC BBIYCPUYUBAIOTCA TOJIBKO
TOPHU3OHTAJIbHBIC NI BECPTUKAJIbHBIC JIMHUU.

2
I::. HOHHpHOC OTCJIC)KMBaHUE. BKIIOUCHHBIN PEKUM IMO3BOJIACT BbBIUCPYUBATDH
JIMHUH YCPEC3 OIPCACIICHHOC 3HAYCHUC YTIJIA.

L

I:l OObekTHas npuBsaska. [Ipu BKIIOUEHHOM PEKHUME KypCOp «IPHIIMIIAET» K
Kakou-mubo Touke oO0BekTa. BpIOOp NPHUBSA3KM OCYIIECTBISAECTCS KIUKOM IpPaBOU
KHOTIKM MBIIIN Ha MUKTOTPaMMe.

OObekTHOE OTClexkuBaHue. Pacmmpser W JOMONHSIET BO3MOXKHOCTH
O0OBEKTHON NIPUBSI3ZKHU.

£
Paszpemuts/3anperutrs auHamudeckyto [ICK. Bxirouaer nunamuueckoe

CO3JaHHC MOJIb30BATEIILCKOM CUCTEMbI KOOpAWHAT.

1= y

I[I/IHaMI/I‘{eCKI/II/I BBOA. HpI/I BKIIFOYCHHOM PCIKUMCE Yy KypCOpa HOABJIAROTCA
OKHaA, JIY6JII/Ipy10H_II/IC KOMaH/bI KOMaHI[HOﬁ CTPOKH H IIO3BOJAIOIINEC BBOIUTH
H€O6XOI[I/IMBIC 3HA4YCHUA.

-1

y
BBICTpBIe CBOHUCTBaA. HpI/I BKIIFOYCHHOM PCKHUMC B MOMCHT BBI60pa 00BEKTA
BO3HHUKACT OKHO C psAA0M €TO0 CBOMCTB.

OTobOpakeHue JIMHUI B COOTBETCTBUU C BECaMHU.
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O0bexkTHAs NPUBA3KA

MeTtonbl 3ajaHusi KOOPAMHAT TOUYEK C MOMOIIBIO KJIABUATYPhl HE SABISIOTCA
eAMHCTBeHHBIMU. OOBIYHO Tropa3io ynoOHee 3aJaBaTh TOUYKH, €CJIM W3BECTHO, Kak
JIOJKHBI OBITH PAaCTIONIOKEHBI HOBbIE 00BEKThI OTHOCUTENIBHO UMetomuxcs. Hampumep,
€CIM BBl 3HAETE, 4YTO CO3/1aBAaE€Mbli OTPE30K JOKEH HAYMHATBCA C CEPEAUHBI
CYLIECTBYIOLIETO, TO C MOMOILBIO PEKUMA 0ObEKMHOU NPUBA3KU MOKHO JIETKO YKa3aTh
PacIooKEeHHE Hayajaa HOBOrO OTpe3Ka, Ja)Ke HE 3Hasl YNCICHHbIE 3HaYEHNs KOOPAUHAT
ATOU TOYKH.

Korna pexxum 00BEeKTHOM MPUBSI3KU BKIIOYEH, MPU HABEACHUU yKa3aTelsl MBIIIN
Ha O0BEKT, K KOTOPOMY OH MOXET OBbITh MPUBS3aH, TOYKA IMPHUBI3KH OTMEUAETCS
MapKepoM, BHJ KOTOPOTO 3aBUCHUT OT THma TO4kd. OO 3ToM ke uHpoOpMUpYyET
BO3HHMKAIOLIAs PAJIOM C yYKa3aTelleM MOJACKa3Ka ¢ Ha3BaHHEM Tuiia Touku. Kpome toro,
yKazaTtelb caM Kak Obl NpuTAruBaeTcs K oOo3HaueHHOW Touke. [lonb3oBarenio
JIOCTATOYHO IIEIKHYTh KHOIIKOW MBIIIM, W CO3/IlaBa€MON TOYKE OyAyT MPUCBOCHBI
a0COJIFOTHO TaKUE K€ KOOPJAUHATHI, KaK Y TOYKH MPUBSI3KHU.

UToOBI MCTIOJB30BaTh PEXXUM OOBEKTHOM MPUBA3KH MAKCUMaIbHO A((PEKTUBHO,
€ro >KeJlaTeJIbHO HAaCTPOUTh B COOTBETCTBUU CO CBOMMHM MOTpeOHOCTAMU. BKITIOUUTH,
OTKJTIOYUTh U HACTPOUTh OOBEKTHYIO MIPUBI3KY MOYKHO Ha COOTBETCTBYIOIICH BKIAIKE
nuanoroBoro (puc. 2.4).

@ Pe wumsl PHCOBAHKA @E
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Pucynok 2.4 — JluanoroBoe 0KHO OObEKTHBIX MPUBSI30K
Haubonee yacto npuMeHsieMble KOMaHAbl 00BEKTHOM MPUBSI3KU CIETYIONTINE:

/ — «KoHTouKkay, mpuBs3ka K OJKaiile KOHEUHON TOYKE JIMHUW WIH JTYTH,
IPaHUITBI 00JACTH U TPEXMEPHOTO TEa;
/
/" — «CepenuHay, CPeIHsS TOUKA TAKHX OOBEKTOB, KAK JTHHHS HIIH Iyra;
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: — «eHTp», LUEHTp OKPY>KHOCTH, IYTH WK 3IIIUICca (He0OX0IUMO YKa3bIBaTh
Ha JIMHUIO TYTH WU OKPY>KHOCTH 3JUTUIICA, a HE Ha UX LIEHTP);

— «Y3em», IpUBA3KA K TOUEYHOMY DJIEMEHTY;
b
N «llepeceuenuey», nepeceyeHue IBYX JIMHUW, JMHUM C JyrOW WM
OKPYXHOCTbIO, JABYX OKPY>KHOCTEH W/WiM nyr, crjaiHoB, rpanul obOiactu. O0a
00BeKTa JOJKHBI NIepeceKaTh MUleHb. Peannsyer paciiMpeHHbIN pexuM NMPUBSI3KU K
TOUYKE IepeceyeHus: NpoAoJKEeHUsI IBYyX 00beKTOB. [Ipu 3TOM C momoIibio Mapkepa
BbIOMpAeTCs OAMH OOBEKT U 3aTEM JJAETCS BOBMOXHOCTH BIOOpA BTOPOTO OOBEKTA;

/ — ((BHHX(&ﬁm&H)), IMPpUBA3Ka K TOYKC Ha JIMHUU, OAYIC HIIM OKPYXHOCTH,
KOTOpas ABJISICTCA OvDKaMIIeH K MMO3NN U MCPCKPCCThA,

N

- ((Ka)KYH_ICCCH MepeCCYCHUC», IPUBA3KA K TOYKC IIPCAIIOIAracMoro

nepecedeHus. Mier Touky «repeceyeHus» AByX 0ObEKTOB, KOTOPbIE HE UMEIOT SIBHOM
TOYKHU TIepeceueHuss B MPOCTPAHCTBE, a UMEIOT JHIIb BUAMMYIO HAa JKpaHE TOUKY
HEpECEeUCHMS;

—= — «Hopm™manby, mpuBs3Ka K TOUYKe Ha TUHUH, OKPYKHOCTH, JUTUTICE, CTUTAHE
WIN Ayre, KOTopas oOpa3yeT COBMECTHO C MOCJIEIHEH TOYKOM HOpMaib K 3TOMY
OOBEKTY;

o — «KacarenpHas», npUBsA3Ka K TOUKE HA OKPYKHOCTH WJIM IyTe, KOTOpas Ipu
COEIMHEHHH C MOCIEAHEN TOUKOM 00pa3yeT KacaTeabHYIO.

2.3 PaboTa MHCTPYMEHTOB pPeIaKTHPOBAHUSA YepTeKa

Komanael AutoCAD 1o3BOJISIFOT BHOCHTB B YEPTEXK pa3IMUHbIE N3MEHEHHs. BBOI
KOMAaHJ  pEJAaKTUPOBAHUS  OCYIIECTBISETCA  YEpPE3  BBHINAJAIOIIEE  MEHIO
«PenakTupoBaHue», KOMaHAbl MOTYT BBOJAUTHCS B KOMaHJAHON CTPOKE MJIU BBIOUPATHCS
HAa IJIABAOUIEH NTAHEIN NHCTPYMEHTOB PEIaKTUPOBAHUS.

«Pyukn» otoOpaxkatorcs B 0a30BbIX TOYKAX Ha OOBEKTE IOCJIE €ro BbIOOpA.
[To3BOMsIIOT 3axBaThiBaTh OOBEKT M BBIMOJHATH HAJl HUM pa3IMYHbIE OIEpaLUU:
yBEJIMUEHUE pa3MepoB 00BEKTa, IEPEHOC, CMEILICHHUE.

[TpuHIIMT pabOTHl C UHCTPYMEHTOM:

1) ykaszaTreseMm M JIEBOW KJIABHILIEH MBIIIN BHIOPATh OJIHY U3 «PYUEK», C/ICTIaB €
«ropsiuen» (KpacHom);

2) B KOMaHIHOW CTPOKE WJIM SKPAHHOM MEHIO BHIOpAaTh HEOOXOAUMYIO KOMaHIy
PENAKTUPOBAHUS U 3a1aTh IapaMETPBI.

E H =H-——t]
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«Cmepemb»

L komaHa «CTepeTby», IpeiHa3HaueHa AJIs yJalIeHUs IOCTPOEHHOT0 O0BEKTA.
[IpuHMn pa®oThl ¢ KOMaHAOW: yKa3aTeleM M JIEBOM KJIABUILIEH MBI OTMETUTH
ynansieMble OOBEKThI M HAXKaTh MPABYIO KIIABUIILY MBIIIIH.

[Ipu ynanenun OOJBIIONW TPyNNbl OOBEKTOB yKa3aTeidb MBI YCTAaHOBUTH COOKY OT
ylajasieMoy TpYIIbI U, epeMellias Mbllllb, 3aKJII0OYUTh 3Ty IPYIIY 00BEKTOB B PaMKY,
3aTeM Ha)kaTh CHayaja JEBYIO, [IOTOM IIPaBYIO KJIaBUILY MBIIIIH.

«Hepemecm umo))

+ — komanna «llepemectuTh» obOecreunBaeT MEepeHOC OOBEKTOB HA BbIOpAHHOE
pacCTOsIHHE.

[Ipu 3amycke komaHnabl B oOnactu kKomMaHgHOW cTpoku AutoCAD mnosiBisiercs
MpUriamnieHre BoIOpaTh 0OBEKTHI AJisl epemernieHus. CaenaB 370, HAKMHUTE KIIABHILY
Enter nyis npunatust Habopa BbIIEICHUS.

3ateM HEOOXOUMO BBIOpATh OJIMH U3 TPEX BAPUAHTOB JEHCTBUS:

* Ha3HAYUTh 0a30BYIO TOUKY;

* BBIOpaTh mapametp «Ilepemerienuey;

* BBECTH PAaCCTOSHUE CMEIIEHHUSI, UCIIOJIb3YS JEKApPTOBBI KOOPJAUHATHI.

[Ipu BBIOOpE MEPBOro BapHaHTa YKaKUTE 0a30BYIO TOUKY, UCHOJB3YS (PYHKIIHIO
«OO0BbeKTHAsI MPUBSA3Ka» B CTPOKE COCTOSIHUA. 3aTeM BbIOEpUTE TOUKY Ha3HA4YEHUS,
MOCJIE YETO Bbl/IeJIEHHbIE OOBEKTHI IEPEMECTATCS B HOBOE MECTO.

Bbl Takxke MOXKET€ HCIOJb30BaTh BBOJ HANPABIEHHOTO PpAaCCTOSAHUS IS
pa3MellleHrs BTOpPOW TOYkH. [IpM MCMoOnb30BaHUM 3TOr0 crocoda cieayeT MpOCTO
yKa3aTh C TIOMOIIBI) MBIIIM HANpPABIEHUE, B KOTOPOM BBl XOTHUTE NEPEMECTUTH
BbIJICJICHHbIE OOBEKTHI, U BBECTHU C KJIaBUATYpbl 3HAUEHUE PACCTOSIHUS, HA KOTOPOE BbI
XOTHUTE UX MEPEIBUHYTD.

[Tapamerp «IlepeMecTUTH» IMO3BOJIIET HA3HAYUTh PACCTOSHHE CMEIICHHS B
KOMAaHJHOW CTPOKE, UCIOIb3Ys AEKAPTOBBI WIM MOJSPHBIE KOOPAWHATHI. 3HAUYCHHE
KOOPAWHAThI, BBOAUMOE BaMH, BCErJa SBISETCS OTHOCUTEIBHBIM PACCTOSHUEM, Ha
KOTOpoe OyAyT nepeMenieHbl BbIAeIEHHbIE O0BEKTHI, 1a’K€ €CJIM Bbl HE MOCTABUTE 3HAK

@.

«Konuposamuy
O
S _ komaHga «KomupoBaTey» oOecrneunBaeT KOMMPOBAHUE CO3JAaHHBIX OOBEKTOB.

Komanpma paboTaer Tak ke, Kak 1 KOMaH/1a epeMeIIeHNs, HO IEPEHOCUT HE OpUTHHAI,
a KOO BEIOPAHHOTO 00BEKTA.

[Tocne 3amycka KOMaH/bI BBIIETUTE OOBEKTHI, KOTOPHIE BBl XOTHTE CKOIMUPOBATH,
¥ HOKMUTE KIaBUIly Enter 1yst moaTBepKaeHUS HaOopa BIICICHHUS.

Jlanee, Kak U B IPEIBIIYIIEM CIIydae, y Bac €CTh YeThIpEe BapuaHTa ICHCTBUS:

* Ha3HAYUTH 0a30BYIO TOUKY;

* BEIOpaTh nmapametp [lepememnienue;

* BEIOpaTh apametp Pexum;

* BBECTH PACCTOSTHUE CMEIEHUS, UCIIONB3YsI IEKAPTOBBI KOOPINHATHI.
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«3epl<a.71bnoe ompajricenue)

A|h — KOMaH/1a «3epKaJIbHOE OTpaxkeHHe» odecneunBaeT (OpMUPOBAHNUE 3€PKATIbHBIX

OTpaXeHUH CYIIECTBYIOIIMX HAa PUCYHKE OOBEKTOB, YAAIAs WIM COXpaHss MPU 3TOM
OpUTHHAJIBI.

[locne 3amycka KoMaHAbl BIOEpUTE OOBEKTHI, KOTOPHIE Bbl XOTUTE OTPa3UTh, U
HaxmuTe kiaBuily Enter, 4uroObl mpuHaTh Habop BbiAenenus. 3arem AutoCAD
MPEeIJIOKUT BaM ONPENETUTh JBE KpailHHE TOYKU JIMHUU, OTHOCHUTEIbHO KOTOPOWH
JOJIKHBI OTPa3UThCS BEIOpaHHBIE OOBEKTHI, KaK MOKa3aHO Ha pUCYHKeE 2.5.

| Specify second paink of mirvar ine: | 3 < 27/

Pucynoxk 2.5 — Be16op oceBoi TMHUM JI71s1 3€PKATIBHOTO OTpaXKeHUsI 00BEKTOB

[Tocrie BBIOOpPa BTOPOM TOYKH NpOrpamMma CIPOCHT Bac, HY)XHO JIH YyIajsATh
MIEPBOHAYATILHO BEIOPAHHBIEC 00OBEKTHI. Y BAC €CTh BHIOOP: OCTABUTH UCXOJTHBIC 0OBEKTHI
Ha YEePTEKE BMECTE C MX KONMUSMH WM OCTaBUTH TOJIbKO OTPaKCHHBIC OOBEKTHI, a
MEePBOHAYAIBHBIC YIAIWTh. [l0 yMOMYaHUWIO MpejIaraeTcs HE CTUPaTh HCXOIHBIC
00BEKTHI, IIOATOMY TP BBIOOpPE 3TOT'0 BapHaHTa JOCTATOYHO Ha)kKaTh KJIaBHINY Enter.
YToOBI cTepeTh OpUTHHABI 00BEKTOB, BBI MOYKETE BBHIOpATh MapamMeTp Y €S WU BBECTH
KOMaHIy Y ¢ MOCJICTYIONTUM HakaTheM kiaBuiu Enter. B qro0om ciydae, KakuM ObI
HU OBUT Ball BBIOOP, BBIMOJTHEHUE KOMAHJIBI 3aBEPIIACTCS 3CPKAIBHBIM OTPaKCHHUEM
00BeKTA.

«Cmewernuer

& — koMaHna «CwmenieHune» Cco3JaeT NapajuielibHble KpPUBBIE M OTPE3KH,
KOHIIEHTPUYECKHE KPYTH, MHOTOYT OJIbHUKH.

[Tocne BBI30Ba MporpaMma HYKHO yKa3aTh PACCTOSTHUE CMEILECHHS, BHIOpATh
OOBEKT IS CMELIEHUS M YyKa3aTh TOYKY, ONPEACIAIONIYI0 CTOPOHY CMELICHUS.
Ykaxute 00y TOYKY MO Ty CTOPOHY OT MCXOJHOTO OOBEKTa, Ky/la Bbl XOTUTE €T0
CMECTHT.

«Ilosepnuymu)

O

yTOJI.
[TpuHIIMT pabOTHl KOMaHIbI:

— xomanza «[loBepHyTh» 00ecreunBaeT MOBOPOT IPYMIbl 00bEKTOB HA 3a1aHHBIN
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1) ykazatenem | JI€BOM KJIaBHUIIICH MBIIITN BEIOPATh OOBEKTHI, 3aKOHUUTH BBIOODP, HAXKaB
MIPaBYIO KJIABUIIY MBIIIIH;

2) ykazaTelieM M JIeBOM KJIaBHIIIEH MBIIIM yKa3aTh 0a30BYIO0 TOYKY, BOKPYT KOTOPOM
OCYIIECTBIISIIOT TOBOPOT OOBEKTA;

3) 7eBo# KJIaBUILICH MBI MOBEPHYTh OOBEKT WX 3a/7aTh B KOMaHIHON CTPOKE Yo
MOBOPOTa B Tpajaycax (MOJOKUTEILHOE 3HAYCHHE YyTJla CYUTATh MPOTHB YaCOBOM
CTPEJIKH).

«Macuumao»

— xomaHga «MacmTaby mpuMeHsieTcs UIsl yBeJIudeHus maciTaba oObekTa Ha
yeprexe 3aganHoro ¢popmara. [IpuHun paboTel KOMaH/bI:

1) ykazaTtenieM u JIeBOM KIJaBMILIEH MBIIIM BbIOpaTh MacuTabupyemble OOBEKTHI,
3aKOHUYUTbH BHIOOpP, HAXKAB MPABYIO KJIABUIITY MBIIIIH;

2) ykazaTeseM M JIEBOM KJIaBUIIEH MBIIIN yKa3aTh 0a30BYI0 TOUKY, BHYTPU OOBEKTA;
3)3amarb koapduiuent MacmrtabupoBanus (koddduimeHT yBenuueHus — 4;
koa¢ppurrenT ymenbienus — 0,25);

4) naxats Enter.

«Maccue»
oo
OO _ MaccuBoM Ha3BIBAIOT MHOYKECTBO OJTHOPOJHBIX MPEIMETOB, 00Pa3yIOIIUX

enuHoe 1enoe. Maccusl porpaMmbl AutoCAD — 3TO COBOKYMTHOCTh KO OJHOTO

00BbEKTa, PACIOJIOKEHHBIX HAa PaBHOM PACCTOSHUU JIPYT OT Jpyra. Tak Kak MacCHUBBI

CBSI3aHBI CO CMEILIEHUEM KOOPJMHAT, OHU MOTYT OBITh IPSMOYTOJIBHBIMU U KPYTOBBIMH.
[locrne 3amycka KoMaHAbl MOSIBUTCS TUAJIOTOBOE OKHO (puc. 2.6).

A, Maccve x|

() MoaMoyro bR MacCHs () KpyromoR mMaccus 'E‘[} Buifiop ofvextos
BeiSpano obwescton:
=T [ Cronbuce: 4
PaccToRHAR M HENPaEBNEHIE
o
o o | o e |
1.0000 ==l=1=]
Mexay pRAzM: 9 I sl
Mekmy cTonGiuzsm: 1.0000 L[&
¥ron nosopoTa: 0 E.r

Mo yMoma-mo Mpw 0TPHLS TENEHOM

PACC TORHMA N'ICI.E’,' DRAAMA OHA

anfasnmoTca BHa3. Mon

Copet OTPWLATE S HOM DACS TORMAN MEXIY s
cTonGuamMi oHM 0o0aBNATCR BNEED

-

Crpaexa

Pucynoxk 2.6 — JluanoroBoe okHO «Maccus»

B BerHeﬁ YaCTHU OKHA PACIIOJIOKCH IICPCKIIHOYATCIIb, HOSBOJ’ISIIOIJ_II/Iﬁ BBI6paTB THUII
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MaccHBa: MPsIMOYTOILHBIN WK NoJiapHbIA. CripaBa OT HETO HaXOAUTCs KHOIKa « Beibop
00BEKTOBY, HAXKaB KOTOPYIO MOKHO BEIOPATh 00BEKTHI 1151 KonupoBaHus. Coaepxumoe
IIEHTPAJIbHON YacTH OKHA U3MEHSETCS B 3aBUCUMOCTU OT BHIOPAHHOT'O THUIIA MAacCHBA.
31ech MOXHO yKaszaTh pa3iudyHble TNapaMeTpbl KomupoBaHus. CrpaBa HaXOIUTCS
00J1aCTh NPEBAPUTEIBHOTO MPOCMOTPA.

«Oope3zamu)

— koMmanaa «O0pe3aTh» obecrieunBaeT YaCTUUHOE CTUPAHUE OTPE3Ka, TyTH U T. .
TOYHO J0 PEXKYIIEH KPOMKHU.
[TpuHuunm paGoThl KOMaH/IBI:
1) ykazareneM W JIeBOW KJIABUILECH MBI OTMETUTHh PEXKYIIME KPOMKH W HaXaTh
MPaBYIO KJIABUIILY MBIIIIH;
2) ykazaTeJieM U JICBOU KJIABUIIIEH MBIIIY BEIOPATh yAAISIEMYIO 4acTh 00bEKTa U HAXKATh
MPaBYIO KJIABUIIIY MBIIIH.

«Yonunumo»

— KoMaHAa «Y IJIMHUTBY YIJIMHAET CO3/JaHHbIe 00BEKTHI JO TPAHUYHON KPOMKH.
[TpuHumnm paGoThl KOMaH/IBI:
1) ykazateneM U JICBOM KJIaBUILIEH MBIIIN BBIOPAaTh OOBEKT, 10 KOTOPOT0 HEOOXOIUMO
YUIMHUTD U HAXKaTh MPaBYIO KJIABUIIY MBIIIIH;
2) yKkazaTeJieM M JIEBOW KJIABHIIIE MBIIIU BHIOpaTh OOBEKT YIJIMHEHUS U HaXKaTh MPABYIO
KJIABUIIY MBIIIH.

«Pazopeamu

- — KoMaHJia «Pa3opBaTh» MO3BOJISET pa3opBaTh 0OBEKT MEXKAY ABYMS 3aJaHHBIMU
TOYKaMH.

[TpuHIMn paboThl KOMaHABL: YKa3aTeleM U JIEBOM KJIaBUIIEH MBIIIHM BIOpATh MEPBYIO,
a 3aTeM BTOPYIO TOUKY Ha OOBEKTE.

Pa3pbiB KpUBOJIMHEMHBIX 00OBEKTOB MPOU3BOAUTCS IPOTUB YaCOBOM CTPEIKH.

«Dackay

V_ — komanaa «Packay, «IoaApe3aeT» Ba MepeceKaronXcs OTpe3Ka Ha yKa3aHHOM
PACCTOSIHUM OT TOUYKHU TMEPECEUCHUSI U COCAUHSAET KOHIIBI OTPE3KOB HOBBIM JIMHEHHBIM
cermeHTOM. dacka MOXKET 3a7aBaThCs KakK IO JIJTMHAM JIBYX CPE3aeMbIX OTPE3KOB, TaK
Y TI0 JITUHE OJTHOTO OTPE3Ka U YIJia CPe3aHusl.

[TpuHuunm paGoThl KOMaH/IBI:

1) mocine BpIOOpa KOMaH/IbI B SKPaHHOM MEHIO BBIOpaTh KoMaHAy «PaccTosiHue»;

2) ¢ KJIaBUATyphl B KOMaHHOM CTPOKE BBECTH MEPBYIO JUTMHY (HacKu B MM (TI0 OJTHOM
CTOpOHE cpe3aHus packn);

3) c kiaBUATyphl B KOMaHIHOM CTPOKE BBECTH BTOPYIO JJIUHY (hacku B MM (T10 IPYTOM
CTOpOHE cpe3aHus packn);

4) ykazaTeyieM W JIEBOM KJIaBUIIIEH MBIIIN BHIOpaTh CHauajga OAHY CTOPOHY Cpe3aHuUs
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¢dacku, a 3aTeM BTOPYIO.
«Conpsasicenue»

r- — komaHa «ConpsKeHne» OCYIIECTBISET IIABHOE COIPSDKEHHE OTPE3KOB, AYT,
OKpPY>KHOCTEH MJIH IMHEHHBIX CETMEHTOB MOMJINHUN IyTOil 3aJaHHOTO paanyca.
[TpuHIIKTT PaOOTHI KOMAH/IbI:

1) mocrne BeIOOpa KOMaHABI B 9KpaHHOM MEHIO BBIOpaTh KoMaHay «Pamuycy;

2) B KOMaH/THOM CTPOKE C KJIABUATYPbI BBECTH PaINyC COMPSTAIOIICH TYyTH B MM;

3) ykazaTeneM W JICBOW KIJIABUIIEW MBIIIM BBHIOpATh CHAayana IMEpBBIA, 3aT€M BTOPOI
O00BEKT CONPSIKEHMUS.

2.4 IIpocTaHoBKa pa3MepoB

Oneparni HAHECCHHUS Pa3MEPOB BBIMTOHSIOTCS C MOMOIIBIO KOMaH, KOTOPBIM
COOTBETCTBYIOT TIYHKTHI TMajaromiero MmeHoo «Pa3Mepel» ¥ KHOINKH TaHEIH
nHCTpyMeHTOB «Pa3mep» (puc. 2.7).

HAFRHIODOA|BE HE T E @I AL

Pucynok 2.7 — Ilanens «Pa3zmep»

ITo ymonmuanuto B AutoCAD Bce pa3mepbl CO3MaI0TCS acCOyuamusHvimu, T. €.
3aBUCUMBIMH OT OOBEKTOB, K KOTOPBIM JaHHBIE pa3Mephbl MPUBSA3aHbI. DTO O3HAYAET,
YTO IIPU PEAAKTUPOBAHUN OCHOBHOTO 00BEKTa OyIyT aBTOMATUUECKH U3MEHSIThLCS U BCE
CBSI3aHHBIE C HUM Pa3Mephl.

[lepen HaHeceHHeM pa3MepoB Ha OOBEKT HEOOXOIMMO HACTPOUTH BCE TapaAMETPHI,
oTnpeesItonIe B pa3Mepa Ha pucyHke. Takas HacTpolika IPOU3BOAUTCS B KOMaH/I€
«Pa3mepHbie cTunn». BbIOOp KOMaHIbl OCYILIECTBISETCS Yepe3 BBINAJAIONIEe MEHIO
«®opmaty. [locne BIOOpa KOMaHIbl AKTUBUPYETCS TUATIOTOBOE OKHO (pHcC. 2.8).

Pa3MepHbIil CTUIIB OIIPEIEIIIET CICIYIONNE XapaKTEPUCTHUKH:

e (opMar u mosoKEHUE pa3sMEPHBIX JIMHUH, TUHUNH-BBIHOCOK, CTPEJIOK U MapKepOB
LEHTPA;

® BHCIIHUI BU/I, TOJIOKECHHUE U TIOBEJCHUE PA3MEPHOTO TEKCTA;

® [IpaBWJIa B3aUMHOTO TOJIOKEHHUS TEKCTa U Pa3MEPHBIX JTUHUK;

e (opMar u TOYHOCTH 3HAUYCHUU U JTOMYCKOB U T. .
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Pucynoxk 2.8 — JlnanoroBoe okHO «/lucrieruep pasMepHBIX CTHIICH

Brino/iHeHHE OAMHOYHBIX Pa3MePOB, pa3MepoB OT 001eil 0a3bl
U pasMepHBIX uenei

Komanga npocTaHOBKH pa3MepoB 3a/1aeTCsl U3 BBINAAA0NIero MeHo «Pa3mepsi»
WA MOXKET OBITh MCIIOJIb30BaHa MUKTOTpaMMa Ha OJTHOMMEHHOH TUIaBaIOIIEH MaHeIn
WHCTPYMEHTOB.

B u3o0pakeHus pa3sMepoB BXOJAT CIAEAYIONINE COCTaBHBIE 3JIECMEHTHI:

® pa3MepHas JWHUA — JWHUA CO CTPEIKaMH Ha KOHIIAX, BBITIOJHSIETCS
napajjielbHO MU3MEpPEHUI0, AJI YIJIOBBIX Pa3MEpOB pa3MEpHON JMHUEH SBIsETCS
Jyra;

® pa3MEpHBIE CTPEJNKH — CTPENKH, 3aCeUKd WM TPOM3BOJIBHBIN Mapkep,
OTIpe/IeTIsIeMBbIii Kak OJIOK, /111 0003HaueHUSI KOHIIOB Pa3MEPHOM IMHUY;

® BBIHOCHBIC JMHHH — MPOBOIST IJISi MPOCTAHOBKH JIMHEHHBIX WM YTJIOBBIX
pa3MepoB OT 00BEKTa K pa3MEPHOM JTHHUU;

® pa3MEpHBIM TEKCT — TEKCTOBas CTPOKa, COJEpKallas BEIWYHHY pa3Mmepa U
APYTYIO TOSICHUTETBHYIO HH(DOPMAIIHIO;

® BBIHOCKU — HCIOJB3YIOTCS, €CIIM Pa3MEPHBI TEKCT HEBO3MOXHO PaCIOIOKUTh
PSAIOM C OOBEKTOM;

® MapKep IEeHTpa — HEOOIBIION KPEeCTHK, OTMEYAIOIINN IEHTP OKPYKHOCTH HITH
AYTH.

Bce a1eMeHThl, COCTaBIAIOMINE pa3Mep, PACCMATPUBAIOTCS KaK OJIUH pa3MEpHBIN

PUMHTHB.

M — JIMHEWHBIA pa3Mep, NPOCTABISIETCS BEPTHKAJIBHO WM TOPU3OHTAIBHO
OTHOCHUTEIBHO 00beKTa. PaboTa ¢ KOMaHI0M:

® JICBOM KJIABUIIEH MBIIIU YKa3aTh MEPBYIO TOUKY 0OMEPSIEMOro 00bEKTa;

e JICBOM KJIABUIIIEH MBIIIU yKa3aTh BTOPYIO TOUKY 0OMepIeMOro 00ObeKTa;

® [EJYKOM IO JI€BOM KIJIABHILE MBIIIH 3a(pUKCUPOBATH MOJOKEHHUE pa3MepHOM
JIMHUW HA YEPTEXKE.
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/%'/ — TapajuieNIbHBIA pa3Mep, MPOCTaBIISIETCS TTapaIeIbHO OOMEpPSIEeMOMY OOBEKTY.
Pabota ¢ koMaH0M: aHAJIOTUYHO TPEIBIYIICH.

|:__’|‘ — 0a3o0BBId pa3mep, MpeAcCTaBiAeT COOOH MOCIEA0BATENLHOCTh JMHEHHBIX
pa3MepoB, OTCUUTHIBAEMBIX OT OJTHOM 0a30Boi MuHuK. PaboTa ¢ KoMaHI0i#:

® [IPOCTABUTH NIEPBLIN JIMHEWHBIN pa3Mep;

® BHIOpaTh KOMaHJy «0a30BbIN pazMepy;

e JICBOM KJIABMILIEH MBIIIN yKa3aTh KOHEYHYIO TOUKY BTOPOW Pa3MEpHON JIMHUM,
TPEThEN U T. [I.

| | — pa3MepHas 1enb. Pabota ¢ KOMaH10i1: aHAJIOTMYHO MPEIbITYIICH.

\ f IUaMETp, CTPOUT JUAMETP OKPYKHOCTU WK Ayru. [Ipum mpoctaHoBKe pa3zmepa
AraMeTpa TEKCT 10 YMOJIYaHUI0 HAuMHAETCs co 3Haka ). Pabora ¢ koMaH10i:
®JICBOI KJIABMIIEH MBIIIM YKa3aTh TOUKY Ha OKPYKHOCTH;
®3a(UKCUPOBATH MOJIOKEHUE Pa3MEPHON JTMHUU HA YEPTEKeE.

N )
— panuyc, CTPOUT paguyc OKPY>KHOCTH WM Jyru. PaboTa ¢ KoMaH 101 aHAJIOTUYHO

NPEABbIAYIIEH.

ﬁ — yrioBo# pasmep. [Ipu mpocTaHOBKE YIrIIOBOTO pazMepa TEKCT MO YMOJIYAHUIO
3aKaH4YMBaeTCs 3HaKoM rpajayca (). Korna yromn o6pasyercst AByMsl HenapajjieIbHbIMU
NPSIMBIMH, pa3MepHasi Ayra CTATHBACT YroJl Mexay HuMu. Pabota ¢ komaHmo0i:

e JICBOH KJIaBUIIICH MBIIIN yKa3aTh OJHY CTOPOHY OOMEpsieMOro yria,

e JICBOH KJIaBUIIICH MBIIIN yKa3aTh BTOPYIO CTOPOHY yTJIa;

® JICBOM KJIaBHINEH MBIIHN 3apUKCHPOBATH IMOJIOKCHHWE DPa3MEPHOW JTHMHUHM Ha
YepTexKe.

+ )

 — Mapkep LEHTpa, ONPEAEISAeT IEHTP 000 OKPYKHOCTH WK Ayru. Padorta ¢

KOMaH/JI0M:
e JIEBOH KJIABUIICH MBIIIN yKa3aTh OKPY>KHOCTh HITU IYTY.
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3 TpexmepHas rpadguka B cucreme AutoCAD

3D rpaduka — 3T0 co3gaHWe OOBEMHOW MOAEIW TPU TIOMOINM CHEIHATbHBIX
KOMIIBIOTEPHBIX TporpamMM. Ha ocHOBe depTekeil, pUCYHKOB, TOJPOOHBIX ONMUCAHUMN
WK 1000 Apyroi rpaguueckuil Wik TEeKCTOBOM MHPOpPMALUU CO3/1aeTCd 00bEMHOE
M300paKeHuUE.

TpexmepHOe MOIETMPOBAHUE CETOTHS MPUMEHSETCS B OYeHb MHOTUX cepax. B
cllyuae BO3HHKHOBEHHS MMOKapa WM YPE3BBIYAMHON CHUTYaIlMU TpeXMepHash MOJeib
oObekTa (moMeleHus, OOOpYAOBaHMS) MO3BOJISET OBICTPO COPUEHTHPOBATHCA Ha
MECTHOCTH, MPHHITH MPABWIbHBIC PEIICHUS IO TYIICHWIO, CIACCHHUIO JIOACH |
UMYIIECTBA, COKOHOMHMB JIParolieHHOE BpeMsl.

TpexmepHass MOAeNb MO3BOJSIET M MPOCTO MPOMOJCIUPOBATH HYPE3BBIYANHYIO
CUTYaINIO, IPOpadoTaB 3apaHee BapUaHThI IPUHSITHS PEIICHUN.

[IperMyIiecTB y TpPEXMEpPHOTO MOJIEIMPOBAHMS TEpe] IPYTHMH CIocoOaMu
BU3YQJIM3AIMH JOBOJILHO MHOT0. TpexMepHOe MOAETUPOBAHUE JACT OYCHb TOYHYIO
MOJIeJIb, MAaKCUMAJIBHO TNPUOMIKEHHYIO K peanbHOCTH. COBpeMEHHBIE MPOrPaMMBbI
MOMOTAlOT JOCTUYh BBICOKOW NeTanu3anud. [Ipu 3TOM 3HAYUTENHHO YBEIMYUBACTCS
HATJISTHOCTh TPOCKTA.

[Mupoko ncnonezyercs At 3D monenupoBanus 1 AutoCAD.

B AutoCAD MOXXHO co3aBaTh TPU THIIA TPEXMEPHBIX MOJENEH: KapKacHBIC,
MOBEPXHOCTHBIC U O0BEMHBIE.

* KapkacHvle modenu, Kak cielyeT U3 Ha3BaHUs, OTOOpakaloTCcs B Buae pedep u
HEe UMeIoT o0bema. Hanpumep, THHMS, HauepUeHHas! B TPEXMEPHOM MPOCTPAHCTBE, yiKe
MOJKET CUUTATHCS KapKaCHOU MOJIEIBIO.

s [logepxnocmuvle Mmoodenu, B OTAMYME OT KapKacHbIX, COJepXkar ele
MH(OPMAIUIO O TOBEPXHOCTIX, (GOPMHUPYIOUIUX O0OBEKT, IOITOMY OHM 00ECIeUnBaIOT
0oJiee TOYHOE OMUCaHNE 0OBEKTOB.

* TeepoomenvHble Mmodenu TPEACTABISAIOT COOOW TOYHBIE KONMUHM pEaTbHbIX
O0OBEKTOB, TaKk KaK, KpOME BCEro IMpouero, coaepxar HHpopmanuio o0 oObeme,
3aHHMAaeMOM 3TUMHU OOBEKTaMHU.

3.1. MeToabl co31aHNs TPEXMEPHBIX TBEPAOTEJbHBIX MO/eJIel

Metoabl CO34aHMsT TPEXMEPHBIX TBEPAOTEIBHBIX MOJEIIEU IOAPA3ACIISIOTCS Ha
J[Ba KJj1acca:

- Merox xoHcTpykTuBHOro npezactanieHus (C-Rep);

- Meroa rpanuunoro npeactasnenus (B-Rep).

MeToa KOHCTPYKTHBHOI'O NPEeACTABJICHUS.

Mertox  KOHCTPYKTMBHOI'O  NPEACTABICHUS  3AKIIOYAeTCsl B IIOCTPOCHUHU
TBEPAOTEIBHBIX MOJeNel, K3 0a30BBIX COCTABIAIONIMX 3JIEMEHTOB, Ha3bIBAEMBIX
TBEPAOTEIbHBIMU TPUMHUTHBAMU M OIpeAeNsieMblXx (OpMOH, pa3MepamH, TOUKOU
IIPUBSI3KU U OPUEHTALIUE.

Mopenb KOHCTPYKTUBHOW TE€OMETPUM  MpPEACTaBISeT Cco00l  OuHApHBIN
IpEeBOBUIIHBIN Tpad, e MHOXKECTBO BEpIIMH — O0a30Bble 3JEMEHTHI (POpPMBI —
MPUMHUTHUBBI, U3 KOTOPBIX KOHCTPYUPYETCS OOBEKT, a MHOXKECTBO pedep 0003HayaroT
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TEOPETUKO-MHOKECTBEHHBIE ~OINEpallii, BBINOJHAEMbIE HAJl COOTBETCTBYIOIIUMHU
0a30BBIMU 3JIEMEHTaMU (DOPMBI.

Kaxnplii npuMUTHB MOJENIM 3aJaH MHOXECTBOM aTpuOyTOB, TaKUX Kak
KOOPAWHAThl TOYKU NPUBA3KHU JIOKAIBHOM CHCTEMBI KOOPAWHAT K CHUCTEME LEJIOro
00BEKTa; YIJibl IOBOPOTA, METPUUECKHUE MTapaMeTPbl OOBEKTA.

ByneBbl onepanuu siBISIOTCSA CyIIECTBYOIIUM HHCTPYMEHTAPUEM JJIS1 IOCTPOCHUS
MOJIEH C-rep MPHU ONPEIEICHUHN B3aUMOOTHOIIEHU MEK1y COCETHUMU IPUMUTHUBAMMU.
byneBsl omnepaiuu 06a3upyroTcsi Ha MOHATHUSAX AIreOpanyeckod TEOPUM MHOMXKECTB U
MMEIOT OOBIYHBIN CMBICII, KOT/1a PUMEHSIOTCS K TBEp0TeNIbHBIM 00bekTaM. Hanbosnee
4acTo CIAEAYIOLIUE ONEpalMU: [IepeceueHue, 00bEINHEHUE U PA3HOCTb.

MGTO[[ I'PAHUYIHOIO IMpEaACTAaBJICHUA.

FpaHHque NpeaAcCTaBjICHUC — OIIMCAHUC TPaAHUIL 00BbEKTa WJIHM TOYHOI'O
AHAJIIUTHYCCKOI'O 3aJaHuAd FpaHeﬁ, OIMIMCBIBAIOIINX TCJIO. 910 CHHHCTBeHHBIﬁ MCTOA,
HOSBOJIHIOH_II/Iﬁ CO34aTb TOYHOC, a HC HpI/I6JII/I}K€HHO€ MpeaACTABICHUC I'COMECTPHUICCKOTO
TBEpAOro TcClia. HpI/I TaKOM ITOAXOAC OT IIOJIB30BATCIIA Tpe6yeTC$I 3aIaHUC KOHTYPOB
HJIA TPpaHHUI] O6’BCKTa, BUI0OB O6B€KTOB, YKa3aHUC JIMHUM CBs3eH MCKAY 5TUMHU BUAAMU,
YTOOBI MOKHO OBLIIO YCTAaHOBUTDH B3AUMHOC COOTBCTCTBHUC.

s noctpoenus 3D mMozaenu B MeHo «llepekitouenune pabodero npocTpaHCTBa»
BbIOEepUTE MYHKT «3D MoaenupoBaHue».

K tpexmepnbiM npumuTrBaM B cuctemMe AutoCAD oTHOCATCS chaeayrouue: Tena,
MOBEPXHOCTH, CETH (ITOJIUTOHAIbHBIE, MHOTOTPAHHBIE U TJIAJIKKE), a TAKXKE TPEXMEPHbIE
CIIUpaJH, NOJUJIMHUN U CIUIalHBI.

OTo0paxxkeHue moaeu

B AutoCAD 2010 mpuMeHsieTCss TaKOW MOAXOJ K OTOOpaKeHUI0 MOJEseH, npu
KOTOPOM MOXHO HCHOJB30BaTh Buzyanvuvie cmuau. [lopg cruiieM BH3yanu3aluu
MOHUMAETCS] COXpaHEHHBI Ha0Op MapaMeTpPOB BHEIIHETO BUAA MOJIEIH, BKIIOYAIOIIUN
B ce0s BUJI rpaHeil U pedep mMojenu, UBeT (oHA, CBETOBbIE OJUKU U MHOTOE€ JIPYTOe€.
[ToaTOMy, MOXXHO OJHAXKIbl HACTPOUTH OTOOpaKEHHE MOJEIU U COXPAaHUThb 3THU
HACTPOMKHU B BUJE CTUJIS BU3yaJIU3allMU, YTOOBI 3aT€M IMPU HEOOXOAUMOCTU OBICTPO
BO3BpAIIATHCS K HY)KHOMY OTOOPaXEHUIO MOJCIIH.

W3MeHuTh BHEIIHUN BUJ 00BEKTa MOXKHO, BHIOPAB OJMH U3 MYHKTOB B MOJAMEHIO
«Bun» — «BusyanbHble CTUIN», JUOO MICIKHYB Ha OJHOM M3 3HAUYKOB B CITHCKE,
KOTOPBIM PAacHoJIOKEH B rpynne «BusyaibHble CTUIN» Ha BKIAJAKe «Busyanuzanus»
JIEHTHI, 1100 Ha MaHe I UHCTPYMEeHTOB «Bum» — «Busyanbubie ctunm» (puc. 3.1).
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30 ckprimoid KoduenTtyan...

PeanucTuyHbIN

CoxpaHWTe K&K HOERIH EMIYENbHEIR CTHAE...

,ﬂ,b’ CNETHEPD BMZyanbHEBIN CTHNE ...

PucyHnok 3.1 — PackpeITblii CIHCOK KHONIKM «Bu3yanbHble CTHIN

[To ymouaHHIO B MPOTpaMMe UMEIOTCS MATh PAa3IMYHBIX CTUJIEH BU3yaIU3alliu.

* 2D kapkac — 0OBEKThl OTOOPaKAIOTCA B BUJAEC OTPE3KOB U KPHUBBIX, C yU4ETOM
TUIIOB M BECOB JIMHUN. OTOT PEXKHUM OOBIYHO HCIOJB3YETCS IS TPECTaBICHUS
JIBYXMEPHBIX 0OBEKTOB.

* 3D kapkac — 00BEKTHI TaKKe OTOOPaXKaroTCs B BUE OTPE3KOB M KPUBBIX, HO O€3
ydeTa TUIIOB W BeCOB JUHUN. J[aHHBIN pexuM Haubosee yJ00HO UCIIOIb30BaTh MPH
peIaKTUPOBAHUH, TaK KaK BUIHBI BCE peOpa MOJICIIH.

*3D CKpBITBIA — KaK W B MPEABIAYIIEM Cilydae, MOJelb OToOpa)kaeTcs B
KapKacHOM BHJI€, OJIHAKO T'PaHH, CKPBIThIC MMOBEPXHOCTSIMH, MOKA3bIBATLCA HE OYIYT.
JIaHHBIN PEXKUM MOMXKHO CUMTATh SKBUBAJIEHTOM BBITIOJHEHNUS KOMaHAbl HIDE.

* PeanucTuyHblil — 00BEKTHI paCKPAIIMBAIOTCS ¢ YYETOM MIPUCBOCHHOI'O UM IIBETA
WJIU TUTIA MaTepuara.

» KonnenrtyaiabHbIi — 00OBEKTHI TaK)Ke 3aJIMBAIOTCS C YYETOM MPUCBOCHHOTO UM
[[BeTa WM TUNa MaTtepuana. Kpome TOoro, B 3TOM cCiyyae pEaIMCTUYHOCTh BHJA
JIOCTUTAETCS 32 CUET CTJIAXKEHHOCTU MTOBEPXHOCTEHN M TUIABHOCTH IIBETOBBIX MEPEXOI0B.

KaxxnoMmy BUJI0BOMY SKpaHy MOXET ObITh Ha3HAYEH CBOM CTUIIb BU3yIM3AIIHH.

[Ipu BBIOOpE OJHOTO M3 YETHIPEX MOCIACTHUX BU3YAIbHBIX CTWICH B IMpPaBOM
BEPXHEM YTy Ipaueckoro sKkpaHa NosiBisieTcs maHelsb pexkuma «Opoutay (puc. 3.2).

_ X Pexum «OpOuTta» CiayXuT Uil MOpOCMOTpa
MOJENIM W  yCTAaHOBKM TOYKH 3peHus. I[lpm
: UCTIOJIb30BaHUM JIAHHOT'O MHCTPYMEHTA I0JIb30BATEIb
; Kak Obl Bpamaercs BOKPYI IMPOCTPAHCTBEHHOMN
MOJICNT, 4YTO TO3BOJISIET PAacCMOTPETh €€ TI0J
30| Bepx | /B paznuuHbiMH yriaamu. B pexume OpOuta Hemb3s
= UCTIOJIb30BaTh JAPYrue KOMaHIbI ISl peAaKTHPOBAHUS

{0 MOJICITIH.

Pucynoxk 3 .2 — Pexum «Opbura»
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Co3naHue NPOCTHIX TPEXMEPHBIX 00HEKTOB

HauGomnee ymoTpeOUTEIbHBIC WHCTPYMEHTHI CO3JaHHMS TPEXMEPHBIX OOBEKTOB
COCpPEeIOTOYCHBl B TMOAMEHI0 «MoaenupoBaHue» W B TAHEIH WHCTPYMEHTOB
«MopaenupoBanue» (puc. 3.3).

JIJIst co3MaHusl TPEXMEPHBIX TEJI MPEIHA3HAUCHBI CJICTYIONINE KHOTKH: «SIIIHK,
«Humuanpy, «Konycy, «Ilapy, «[Tupamugay, «Kmua», «Top» (puc. 3.3).

| REEEEETIN  Ceresos mMogsampodanie

D (_j -[J MNaantens

| B Rt

|_' T £} Burarmesnne
![j s ENMPOEaHNE
| L_J Lsawemap
[| (L Ko

£
| k ) Wap
| .-_i;'_'-. Mepansa
Il
| *n Kmam
| OcHoBaHMe
[1{O) Tep EHTP ALLMKE
|\ ALMKE LenTp AW
I

Pucynok 3.3 — Co3nanue TpexMepHbBIX MOJIeei Pucynox 3.4 — Sk
«HAuwuxy

SAmuk (puc. 3.4) sBusieTcss OgHOM M3 (PUTYpP, KOTOpPbIE HPUXOAUTCS CTPOUTH
HauOoJee yacTo. YToObl MPUCTYIUTh K €T0 CO3/1aHHI0, BBI3OBUTE KOMaHAY «SIIIUK».

Jlanee HeoOXOaUMO yKa3aTh KOOPJIMHATHI OJHOM M3 BEpPUIMH OCHOBAHUSA
napajjiesienunea, 3aTeM €ro MPOTHUBOIMOJOXKHYIO TOouky. Ecnu BeIOpaTh mapameTp
Center, TO mporpamMMa MONPOCUT 3aAaTh LEHTP Mapajuienenunena. B orBeT Ha
MOCJIETHUH 3apoCc HEOOXOUMO 3a]aTh BBICOTY NapaJijiesIenuIe 1a.

«Konyc»

Komanna «KoHyc» 1MO3BOJISET MOCTPOUTH MPSAMON KOHYC C OKPY)KHOCTBIO HIIH
DIITUTICOM B OCHOBaHMHU. JlaHHAss KOMaHJa TaKXKe J1aeT BO3MOXKHOCTHh CO3[aBaTh HE
TOJIBKO TIOJTHBIM, HO U YCE€YEHHBIN KOHYC (puc. 3.5).

BepxHee ocHoBaHWe

BricoTa KoHyCa

flL
T
]
Paguyc ocHoBaHWs LleHTp oCHOBAHWA YceyeHHbIR KoHyc ¢ anauncom
KOHYC B OCHOBaHWMK

Pucynok 3.5 — Konyc
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YToOBbl MPUCTYNHUTH K MOCTPOCHUIO KOHYCa, BBIMOJIHUTE KoMmaHAy «Konycy.
VYKaxxuTe KOOpJIMHATHI IIEHTPaJIbHON TOYKH OCHOBAaHHUS KOHYCA WM BHIOEPUTE OJIUH U3
napamMeTpoB, 4TOOBl 3a/aTh KOHQUIYpalUIO OCHOBaHUS KaKUM-IHOO JIPYyruM
cnocobom. ITapameTpsl Takue e, Kak U B Cllydae ¢ OCTPOCHUEM LIUIUHAPA.

Ecnu Bel He BbIOMpanu JOMOJHUTENbHBIA MapaMeTp, a TMpOCTO YyKa3alu
LEHTPAJIbHYI0 TOUYKY OCHOBAaHMSI, HEOOXOAMMO BBECTH PaJNyC WJIM, BHIOpaB mapaMmeTp
«/Inametpy, onpenenuTb 1MaMeTp Kpyra B OCHOBaHHM KOHYyca. 3aTeM 3aJjaiiTe BHICOTY
KOHYyca.

[Ipy moCTpOEHUU YCEYEHHOr0 KOHyca HEOOXOJMMO BBECTH 3HAUEHHUE paauyca
BepxHero ocHoBanus. Ecnu Haxats kiaBuiny «Entery», BEIOpaB TeM caMbIM 3HaUY€HUE
«0», yCTaHOBJIEHHOE 0 YMOJIYaHHIO, TO OYJET MOCTPOEH HE YCEUECHHBIN, a MOJIHBIN
KOHYC.

«lununop»

Eme oxpnoit TumoBoW ¢urypoil sBisieTcs )
uunusap (puc. 3.6). Kak u B ciiyyae ¢ KOHycOM, ol ™
OCHOBaHMEM LMJIMHIpAa MOXET OBITh Kak L
OKPYXHOCTb, TaK U 3JUIHIIC. | | Buicora winunapa

[TocTpoenue HUIMHIpa HAYUHAETCS C BBI30BA !
koMaubl «{unuaapy». BHemHe nuuianHap moxox q et ocHosans
Ha KOHYC, II0O3TOMY TIpU €ro MOCTPOCHUU ~L

HEOOXOIUMO  3aJaTh MPAKTHYECKU Te€  IKe Paanyc ocHosahns

rnmapaMeTpsl.
Pucynok 3.6 — Hunuumap

[Tocrie BpI30Ba KOMaH/Ibl YKaXXUTE KOOPJIWHATHI IEHTPAIBHOW TOYKHA OCHOBAHUS
MWIMHApPA WIH BBIOCPUTE OJWH W3 IapaMeTpPoB, YTOOBI 3aJaTh KOH(HTypaImuio
OCHOBaHUS KaKUM-JIMOO JPYTUM CTIOCOOOM.

* Beibepute mapamerp 3T, droOBl 3amaTh OCHOBaHWE IIWIIMHApPA IyTeM
OTIPEICIICHHS TPEX TOYEK OKPY)KHOCTH.

* [Tapametp 2T mo3BOJIAET ONPEACITUTH Pa3MEpPbl OCHOBAHHUS, YKa3aB KOOPIMHATHI
JBYX JUAMETPATIBHO TIPOTHUBOIOJIOKHBIX TOYECK OKPYKHOCTH.

* [lapamerp KKP mpemocraBisieT BO3MOXHOCTH CO3[aTh KPYIioe OCHOBaHWE
MWIMHPA ITyTeM yYKa3aHHs ABYX KacaTeJbHBIX K OKPY)KHOCTH U 3HAUCHHUS €€ pajinyca.
KacarenbHble JWHWM JO/DKHBI CYIIECTBOBATh HAa YEPTEXKE JO BbI30BA KOMAaHBI
CO3JIaHUs [IWIHHIPA.

* BeiOpaB mapamerp «DJUIMNTHYECKHI», BbI CMOXKETE CO3/1aTh B KadeCTBE
OCHOBaHMs d3JumHIC. B 3TOM ciiydae HEOOXOAMMO 3ajaTh OONBIIYI0 W Myl OCH
AIUTUTICA, A TIPH JKEJaHUHU TaKXKE YKa3aTh EHTP SJUTHITHYESCKOTO OCHOBAHUA.

Ecnmm BBl He BBIOpaIM JOTOJHUTCIBHBIA IMapaMeTp, a TMPOCTO YyKa3alu
IEHTPAJIBHYI0O TOYKY OCHOBaHHWs, TO BBEAWTE paguyCc WU, BBIOpaB mapameTp
«dmameTtpy, onpeaenuTe AMaMeTp Kpyra B OCHOBaHUH IMIIMHIPA.

[TosiBUTCS TOCNemHMIA 3ampoc: Bbl MOKeTe yka3aThb BBICOTY WIJIM OIPEACIUTH
HAKJIOH IWJIMHIPA, BEIOPAB OJIMH U3 CISAYIOIIMX TapaMeTpPOB.

* [Ipu BeIOOpE mapamerpa 2Touku BeICOTA OYACT paBHA PACCTOSTHUIO MEXKTY ABYMS
yKa3aHHBIMUA TOYKaMH, a OCHOBaHHE IUJIMHPA — MAapPAIICIBHO IIIOCKOCTH X Y.
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* Beibepute mapamerp «KoHeuHass Toyka ocu», 4TOOBI YyKa3aTh KOOPIWHATHI
LEHTPAJIbHON TOYKH BEPXHETO OCHOBAHMSA. TaK MOKHO MOCTPOUTH LIWIIUHAP, KOTOPBIN
OyJeT HaKJIOHEH K TJII0CKOCTH XY.

«apy»

[Toctpoenune mmapa (puc.3.7) BBINOJHIECTCS
OYeHb TPOCTO, TaK KaK HEOOXOJUMO YyKa3aTh
MHUHHMMAaJIbHOE KOJIMYECTBO TapaMeTPOB.

UtoObl MpPUCTYNUTh K TIOCTPOCHMIO IIapa,
BBITIOJIHUTE KOMaHIy «Hap». Ykaxure
LHEHTPAJIbHYIO TOYKY IIapa WIA BbIOEPUTE OJIUH W3
apaMeTpoB.

* BribpaB mapamerp 3T, MoxHO co37aTh MIap,
yKazaB JIOOble TpU TOYKH, JIeXKalllue Ha €ro Pucynok 3.7 — lap
MTOBEPXHOCTH.

* [TapameTp 2T no3BoSET ONPEAETUTD Pa3MeEPHI 1IApa, YKa3aB KOOPAWHATHI IBYX
JMaMETPaJIbHO IPOTHBOMNOJIOKHBIX TOYEK.

* [Tapamerp KKP mnpenocrtaBissieT BO3MOKXHOCTh CO3/aTh IIAp MYTEM YKAa3aHUS
IBYX KacaTeJIbHbIX K HEMY U 3HaueHus paaunyca. KacatenpHble JOJKHBI CYIlIECTBOBATH
Ha YEPTEKE 10 BbI30BA KOMAaH/Ibl CO3/IaHMs 11apa.

VYkaxurte paguyc wind BeiOepute napametp «luamerp», yToObl 3a1aTh AMAMETP
niapa.

«Ilupamuoa»

Komanpa «IIupamuzaay mo3BoJSIET CO34aBaTh MUPAMUIAIBHBIE TENAa Pa3TUYHOU
koHpurypanuu (puc. 3.8). OcHOBaHMEM MHUPAMHIBl  CIYXHUT  TPaBWILHBIN
MHOTOYTOJIbHUK.

BEDXHEE OCHOBaHWe ‘,I'CE‘-IEHHOI:'i nMupamMngbl

41T Pafuyc oKpyxHOCTH —\[ >~ - =7
I; HwxHee ocHoBaHWe nNupamuabl —f L= [ g

OKpY*HOCTb, BNUCAHHanA OKpY*XHOCTb, ONWCaHHAR
B OCHOBAHWE MHOMOYrOMbHUKA OKONO OCHOBAHWA MHOMOYro/bHIKA

Pucynoxk 3.8 — Ilupamua

[Ipuctynas k co3gaHu0 OUpamMuibl, menkHuTe KHomKy «Ilmpammmay. Ilocie
3alyCcKa KOMaHJbl BBEIUTE KOOPAWHATHI LIEHTPAIBHON TOYKH OCHOBAaHWS NUPaMUIbI
WM BBIOEPUTE OJIMH U3 MMapaMeTPOB.

Mo>xHO omnpeneauTh KOH(UTYypaluio OCHOBaHUS MUPAMUbI, 3a/1aB KOOPAUHATHI
JBYX COCETHUX YTJIOBBIX TOUEK MHOT'OYTI'OJIbHUKA.
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3agaiTe KOJIMYECTBO CTOPOH MHOI'OYIOJIbHMKAa B OCHOBaHMM nupamuibl. llo
YMOJIYAHHUIO CO3JaeTCsl MUpamMuia C KBaJApPAaTOM B OCHOBAHUHU, TO €CTh JTAHHOMY
rapaMeTpy IpUCBOEHO 3HAYCHHUE 4.

Ecnu Ha mpenpiaymiemM srtane Bbl yKa3ald LEHTP MUPAMUIbI, TO HEOOXOAUMO
yKa3aTh PaINyC OKPYKHOCTH, BIIUCAHHON B MHOT'OYTOJIBHUK, TO €CTh OKPY’KHOCTH, JJIs
KOTOpPO} BCE CTOPOHBI MHOTOYTOJIbHUKA OYAYT SIBISATHCSA KacaTeIbHBIMU.

Janee 3amaiiTe BBICOTY MUPaMUIbl MM BRIOEPUTE OJIUH U3 MAPAMETPOB.

* 2Toukn — BbICOTA OYIET PaBHOW PACCTOSHHUIO MEXIY JABYMS YKa3aHHBIMU
ToukaMu. [Ipn 3TOM OCHOBaHHME NMHPAMHUABI PACIOIOKUTCS MapAILIEIBHO TUIOCKOCTH
XY.

* Bribepute mapamerp «KoHeuHass TOYka OCU», YTOOBI yKa3aTb KOOPAMHATHI
BEPXHEN TOUYKU MUPAMHUIBI.

* Beenure 3HaueHue paguyca BEPXHETO OCHOBAaHMS JJISI IOCTPOEHUSI YCEUEHHOMU
MAPAMHU/IBI.

Co3panne TpexMepHBIX 00bEKTOB CI0KHOH GOpMBbI
KoMannpl it co3maHusi  CIOXKHBIX 1O (opMe TpeXMEpHBIX OOBEKTOB
pacnonoxeHsl Ha BKiajake «Moaenupoanue» (puc. 3.9).

{] Nomurenss
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./_l
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iy
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Pucynok 3.9 — Co3nanne TpexMepHBIX 00BEKTOB CJI0KHON (DOPMBI

«Bovroasumu»

Jliist mosrydeHuss OObEMHBIX TEJl IyTEM BBIJIABIMBAHUS PA3JIMYHBIX JIBYXMEPHBIX
00BEKTOB MpPUMEHsECTCS KoMaHaa «BeimaBuTh». JlaHHYIO OTIEpAIMIO YacTO HA3bIBAIOT
akcmpysueti. VICXomgHBIMH OOBEKTaMH B JAaHHOM CJIy4ac MOTYT OBITh IOJHJIWHUH,
OKPYXXKHOCTH, JJUIMIICHI, AYTH, SJUTMNTHYCCKUE IyTH, KOJbIA, OOJACTH, CIUIAHHBI,
JUHUH, TUIOCKHE TPeXMEpHBIC TTOBEPXHOCTH, TIIOCKKE rpaHu Tei. [Ipu 3Tom pe3ynbrart
OKCTPY3UHU 3aBUCHUT OT TOTO, SBISICTCS MCXOMHBIA OOBEKT 3aMKHYTHIM WM HET. Eciu
dbopma 3aMKHyTas, TO WUTOTOM BbIAaBIMBaHMs Oyaer Teno (puc. 3.10); eciu xe
MIPUMEHSETCS HE3aMKHYTBIA MPOQUIIb, TO TOTYUUTCS TOBEPXHOCTHBIN O0OBEKT.

Br1zoBute koMaHy «BeimaButhy. IlocneqoBaTeIbHO YKAKUTE O0BEKTHI, KOTOPHIC
MOCITY)KaT JIS BBIJIABJIMBAHHUSA. 3a OJHMH IPHUEM MOXKHO BBIMOJHUTE JKCTPY3HUIO
HECKOJIBKHX 00BEKTOB, KaK 3aMKHYTBIX, TaK 1 HE3aMKHYTHIX. [ TaBHOE, YTOOBI TIPH 3TOM
MPUMEHSUIUCh OJIMHAKOBBIC TapaMeTpbl. TakuMm oOpa3oM, 3a OJHY ONEPAIHI0 MOXKHO
MOJIYYMTh OJTHOBPEMEHHO U TeJa, H MIOBEPXHOCTH. BhIieieHne 00beKTOB 3aBepIIaeTCs
HakaTheM KiaaBumu «Entery». Ciemyromnuii mar: 3a/1ath BEICOTY SKCTPY3HUH.
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Pucynoxk 3.10 — Tesno, noydeHHOE BbIIaBIUBAHUEM MPSIMOYTOJbHUKA

«Bpawamo)

C nomomnipto komauabl «BpaiaTe» MOXHO co3AaTh TpeXMepHbIe 00BEKTHI IyTEM
BpalieHus: o0pa3ylouieil KpuBoil BOKpYr 3agaHHOM ocu. Kak M B cilydae 3KCTpy3uu
00BEKTOB, B KauecTBe 00pa3yrouiell KpUBOM UCIIONB3YIOTCS MOJMIMHUU, OKPY>KHOCTH,
AIUTUTICHI, YT, SJUTMNTUYECKUE AYTH, KOJblA, 00JacTH, CIUIAlHBI, JIUHHUH, MJIOCKUE
TpeXMepHbIe TTOBEPXHOCTH, MIIOCKUE TrpaHu Teu. I[Ipu 3TOM UTOrOBBIM OOBEKT — TEIO
WM TOBEPXHOCTh — 3aBUCUT OT TOT0, OyIET JIM UCXOJHBI OOBEKT COOTBETCTBEHHO
3aMKHYTBIM WJIM Pa30MKHYTBIM.

Ha pucynke 3.11 mnoka3an 0OBEKT, TOJY4YEHHBIH IyTEM  IOBOPOTA
MNpsIMOYTOJIbHUKA BOKPYT BepTHKadbHOM ocu. OOpature BHUMAHUE, 4YTO TeEJO
MOJIYYMJIOCh HE3aMKHYTBIM, TaK KakK ObLI yKa3aH yroj BpalleHus MeHblie 360°.

|
apauerina. T Ock BpaLLeHUs
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Pucynoxk 3.11 — Teno BpaieHus

UtoObI co3/aTh 00BEMHOE TEJIO BpallleHUs], IICJIKHUTE Ha KHONKe «Bpamarsy.
Ilocne  3amycka  KOMaHIbl  HEOOXOAMMO  BBIOpaTh  HMCXOJIHBIE  OOBEKTHI,
npeaHa3HaYeHHBIC ISl CO3/aHus Ten BpaiieHus. Haxxmure knaBuiny «Enter», mocie
TOTO KaK 3aBEpIIUTE BHIOOP OOBEKTOB.

YkaxuTe MepByl0 — HavyallbHYIO, a 3aT€M U BTOPYIO — KOHEUHYIO — TOUYKH OCH
BpaleHus. 3ajaiTe yroyl BpalleHus WM HAOKMHUTE KiIaBuiny «Entery, 4To0bl NPUHATH
3Ha4YeHHE 1o yMoiadaHuto 360°, co3naB 3aMKHYThIN OOBEKT.

«Cosuzy

Komanaa «Cnur» ucnofib3yeTcst IJis CO3JAaHus HOBOTO Teja WM MOBEPXHOCTU
MOCPEACTBOM CABUTA PA30MKHYTON MJIM 3aMKHYTOM TIJIOCKON KpUBOM (TTpodusist) BIOJIb
pa3oMKHyTOM Wiau 3aMkHyTOM 2D mmu 3D tpaektopun. Komanma BbeIYepunBaeT Tei0
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WIM TIOBEPXHOCTh 3aJIaHHOTO MpOoQuisl BIOJb YKa3aHHOM Tpaekropuu. Komanmy
«CaBUT» MOKHO HCTIOJB30BATH CPa3y JJIsl HECKOJILKUX 0ObEKTOB MPH YCIOBHH, YTO BCE
OHM HaXOJSATCS B OJJHOM MIIOCKOCTH.
[Ipu BBIOOpE 00BEKTA JUIsl CABUTA BBIMOIHIETCS aBTOMATHUYECKOE BhIpaBHUBAHUE
3TOro o0beKTa M0 0OBEKTY, UCIOJIBb3YEMOMY B KauecTBe TpacKkTopuu (puc. 3.12).
lenxuure Ha kHOMKE «CaBury. [locne 3amycka kKoMaH bl BbIOEpUTE 00BEKTHI JIs
casura. Ilocie BeIOepUTE TPAEKTOPUIO CABUTA.
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Pucynoxk 3.12 — Co3ianue npy>kKuHbl py TOMOIIHM KOMaH/bl CABUT

!
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3.2. O0mme NPUHUUNBI PEJAKTHPOBAHMS TPEXMEPHBIX 00bEKTOB

TpexmepHble 0OBEKTBHI, KaK U JABYXMEPHBIC, MOXHO JIETKO BHUIOU3MEHATH C
MOMOIIBIO KOMaH/| pefakTupoBaHusi. Bce koMaHibl pefakTUPOBaHUS, TPUMEHSIEMbIE Ha
MJIOCKOCTH, TaK UJIM UHAYE MOTYT ObITh UCIIOJIb30BaHbl U B TPEXMEPHOM IIPOCTPAHCTBE
(puc. 3.13). Onu pacnonaratorcs Ha Bkiajike «PegakrupoBanuey. s peqakrupoBaHus

TpCXMCpHBIX O6’BCKTOB CCThb TAKKC KOMAHAbI IMAaHCIIN ((PeI[aKTI/IpOBaHI/Ie TCIIa» (pI/IC
3.14).
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Pucynoxk 3.13 — [lanens «PepaktupoBanue»  Pucynok 3.14 — I[lanens «PenaktupoBanue tenay

I/IHOI‘IIa 3D MOICIIb (I)OpMI/IpyeTCSI N3 HCCKOJBbKHUX «IIPUMHUTHUBOB)», HO TYT C€CTb
CBOU ITIOABOAHBIC KaMHU: B YACTHOCTH, HJId HAJIOXKCHUA TCKCTYP OUCHDL KCJIATCIIBHO,
YTOOBI y TaKou MOJACIIN HC OBILI0 HCBUINMBIX, «BHYTPCHHUX rpaHep”I (I/IJ'II/I JaXKE UX
(I)paFMeHTOB), a IIpU CTBIKOBKC HECKOJIBKUX IIPUMHUTHUBOB HOJIO6HOC — HC PCIAKOCTh.

I[JISI HUCKIIIOUCHHUA BHYTPCHHUX rpaHeﬁ MMPUMCHSATOTCS 6y.IICBBI onicpanuu:
O6’BCI[I/IHCHI/IC, BBIYUTAHUC. OHepaHI/IH O6’BCI[I/IHCHI/ISI MMO3BOJISICT COCTABUTHL M3 ABYX
COIMPpUKACAIOMIHNXCA HUIIN ITCPCCCKAOIINXCA 00BEKTOB OJMH, YbiJ IMMOBCPXHOCTH COCTOUT
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U3 CYMMBI IOBEPXHOCTEH HCXOIHBIX OOBEKTOB, 3a BBIUETOM Te€X oO0JacTeil, rie
IIPOUCXOJUT NIEPECEUEHNE.

Yro kacaercsa nedopmanuil B mpolecce TPEXMEPHOTO MOJIETUPOBAHUS, TO 3/1€Ch
KJIFOUEBBIMU MOYKHO Ha3BaTh JKCTPYAMPOBAHUE OTAENBHBIX 3JIEMEHTOB — BEpIIMH,
pébep w/wnu rpaHeil, pas3jiesieHue, Mpu KOTOpoM pedpo WM rpaHb pa30uBaercs Ha
HECKOJIBKO PaBHBIX YaCTEW, U IEPEMEILICHUE U BPallleHUE OTAEIbHBIX JIEMEHTOB. boiee
CJIOKHBIE TIPUEMBI — «Pa3pe3aHnue» OJHOW WIM HECKOJIBKUX IpaHel (WM OJHOTO WIH
HECKOJIBbKHUX pEOEP) B MPOU3BOJBHBIX MECTAX.
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Bonpocel 1151 cCaMOKOHTP OIS

1. Kaxoit popmar umeror daitner AutoCAD?

2. MoxHO 1 OTKpBITh H300pakeHue, cozganHoe B AutoCAD 2021 B Oonee
paHHEW BEPCUU IPOrpamMMBbl?

3. Kakue Buabpl KOOpAUHAT NPUMEHSIOTCS B pefaktope AutoCAD?

4. Ha3zoBuTe OCHOBHBIE IPUMUTUBBI, UcNIONb3yeMble B AutoCAD.

5. Macmrabupyetcs v Bec JTUHUU NpU €€ yBETUUYeHUN?

6. Kakoe xoIM4ecTBO CTOPOH MOTYT UMETh MHOTOYTOJIbHUKH, (pOpMUpYEMbIE B
AutoCAD?

7. Hns gero npeaHa3HadeHbl OOBEKTHBIC PUBSI3KU?

8. JI1s 4ero ucnoap3yercs NpUBsA3Ka «CepeauHa»?

9. [lns yero ucnoab3yeTcs NpUBS3KA «UEHTP»?

10. Kak BKIIFOUUTH PEKUM IPUBA3OK?

11. Ucnonb3yeTcss n MeXaHU3M OOBEKTHBIX MPUBSA30K IMPU PEJAKTUPOBAHUU
00BEKTOB?

12. Ypoansgercs 7aM  UCXOAHBIH OOBEKT TMPU  HUCIOJB30BAHUU  KOMAaHbI
«OTpaxeHue»?

13. Yto HeoOX0auMO 3a1aTh IPHU UCTOIb30BaHUM KOMaH bl «Dackan?

14. Yto o0sA3aTeNbHO 3a/1a€TCs MPU UCIIOJIBb30BaHUU KOMaH bl «ConpshkeHue»?

15. M0>XHO 11 HAHECTH IUTPUXOBKY Ha HE3aMKHYTYI0 00JIaCTh uepTexa?

16. ImeeT nu ITpUXOBKA TaKUE CBOMCTBA KaK BEC JIUHUU U LIBET?

17. Kakue Buabpl MmaccuBoB, ucnoyibzyemble B AutoCAD, Bel 3Haere?

18. Uro Takoe maccuB nporpaMmbl AutoCAD?

19. MoxHO 11 IpUMEHUTh KoMaHay «O0pe3ka» K HU4eM HE OrpaHUYEHHOMY (HE
nepecekaeMoMy IPYTUMHU 3J€MEHTaMU YepTexa) OTpe3Ky?

20. Kakue BuzbpI pazmMepoB Bl 3Haere?

21. Kakum 006pa3zomM MOKHO OTPEJAKTUPOBAThH Pa3MEPHBIN TEKCT?

22. Yto Takoe TpexMmepHas rpaduka?

23. Kakue BHJIbI TPEXMEPHBIX MOJENEN MOKHO co3aaBath B AutoCAD?

24. Kakue BHJIbI TPEXMEPHBIX KOOPAUHAT UCIIONIb3YIOTCS B AutoCAD?

25. Kakue BHUIbI TBEPAOTENIBHBIX IPUMHUTUBOB Bl 3HaeTe?

26. Kakue cranmapTHble BU3yaJbHbIE CTWIM ISl OTOOpakeHUs Monaenu Bwi
3HaeTe?

27. MOXHO 1 CO371aTh CBOM COOCTBEHHBIN BU3yaJIbHBIA CTHIIH?

28. Ucnonb3yeTcss M MEXaHU3M OOBEKTHBIX MPUBA30K MPU TPEXMEPHOM
MOJEIUPOBAHUU ?

29. Ilepeuncnute komaHabl, puMeHsiemble B AutoCAD 1151 co3aaHus CIOKHBIX
TPEXMEPHBIX MOJIEIIEH.

30. HazoBuTe KOMaH/Ibl peJaKTUPOBAHUS TPEXMEPHBIX OOBHEKTOB.
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