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1. METOANYECKHUE MATEPHUAJIBI 110 BBIIIOJIHEHUIO JIABOPATOPHBIX PA-
BOT
1.1 JIaGopaTopHas padora Nel (2 gyaca).
Tema: «llonp3zoBarensckuii maTEpPeiic rpaduueckoit cpeast AUTOCAD»
1.1.1 Ieap padorbl: O3HAKOMHUTBHCS C MOJIB30BATENILCKUM HMHTEpdEiicoM rpaduuecKoit
cpenst AUTOCAD
1.1.2 3apaum padoThI:
1. I3yunth mosnw3oBarenbckuit maTepdeiic rpaduueckoii cpeast AUTOCAD
1.1.3 Ilepeyens NpuOOPOB, MATEPHAJIOB, HCIIOJIb3yEeMBbIX B J1a0OpaTOpHOil padoTe:
1. ITepconanpusiif kommbiotep (1K)
1.1.4 Onucanue (xoa) padboThI:
AutoCAD 2002 — noBeimasi Bepcuss HanbOosiee MOIMYJSIPHOW CHCTEMbl aBTOMAaTH3UPOBAHHOTO
POCKTUPOBAHUS, KOTOpask MpEeAiaraeT caMble COBEpIICHHBIE CPEACTBA JBYXMEPHOI'O MPOEKTH-
poBaHus ¥ 0OpMIICHHUS YepTEKeH, a TakKe yI0OHbIE HHCTPYMEHTHI TBEPAOTEILHOTO MOJEINU-
poBanwus. Hoseiime TeXHONIOTHH, 3aJI0)KEHHBIC B 3TON crcTeMe, 00ecreunBaoT 3 (HEKTUBHYIO
KOJUIEKTUBHYIO pa0OTy HaJl IPOEKTOM C YYE€TOM CTaHAApTOB MPEANPUATUS U PA3TUUYHBIX METO-
JIOB IIPOEKTUPOBAHHUS.
®opmar nanabix AutoCAD (DWG, DXF, DWF) cran obmenpu3HaHHBIM MHUPOBBIM CTaHIAPTOM
oOMeHa rpaduueckoil nHpopmanuen 1 ee XpaHeHusl.
AutoCAD 2002 — rpaduueckas cpeia, MO3BOJISIIONIAS CTPOUTH JBYXMEPHBIE U TPEXMEPHBIC Ipa-
¢uueckue 00bEKTHI, pa3padbaThIBaTh TEXHUUECKUE MPOEKTHI, COOPOUHBIE YEPTEKU B COOTBETCT-
Bun co ctangaproM ECKJI (Equnas cucteMa KOHCTPYKTOPCKOM TOKYMEHTAIINHN ).
ECK/I — koMIUIeKC TOCYAapCTBEHHBIX CTAHAAPTOB, YCTAHABIMBAIOUINX €IUHBIC, B3aMOCBSI3aH-
HBIE MTPaBUJIa U TIOJIOKEHUS TI0 COCTABIECHUIO U O(POPMIIEHUIO KOHCTPYKTOPCKON JOKYMEHTAIIHH.
3amyck AutoCAD ocymecTBisieTcst AByMs crioco0amu:
1. Ilyck > IIporpammer > AutoCAD 2002
2. JIBoiinoii memdok no nukrorpamme AutoCAD Ha paGoyem croie.
3aBepmienne padotel B AutoCAD ocymiectBisieTcst 2 criocobamu:
1. BwiOpars komanay u3 meHto File (Daitn) > Exit (Beixon)
2. Ilenyok Mo KHONKE yNpaBJieHHs] OKHOM B BEPXHEM IPAaBOM YTy
Ecnu pucyHOK HE COXpaHEH, TO MPHU 3aBEPIICHUH PAaOOTHI MOSIBUTCS MPEIIOKEHUE COXPAHHUTD
u3MeHeHus. Eciiu Bce M3MEHEHHs COXpaHEHbI, PU BBIXOJE HE MOSBUTCA HUKAKUX JIOTIOJIHH-
TETBHBIX COOOIICHHIA.
1. DnemenTsl Pabouyero crona AutoCAD
Pabounii cTon rpadpuyeckoro nmakera AutoCAD cocTOUT U3 CIIEAYIONIMX 3JeMEeHTOB (puc.l.):
e caMas BEpPXHsIS CTPOKa - MEHIO;
e BTOpas CTPOKA - CTAaHJAPTHAs TaHEeIb HHCTPYMEHTOB;
e TPEThS CTPOKA - MTaHENIb CBONCTB OOBHEKTOB;
e HWKHAA CTPOKA - CTPOKA COCTOSIHUS;
e TIEpej CTPOKON COCTOSTHUS - KOMaHAHOE OKHO;
e ocranbHas yacTh Pabouero cromna - rpaguueckoe moie.
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Puc 1. Unrepdetic AutoCAD

Ctpoka MEHIO 10 YMOJIYAHUIO COJIEPIKUT CIIETYIOIINE TyHKTHI:

File (®aiin) — komanapl paboThl C (aillamMu: OTKPBITh, COXPAHUTh, TIEYaTh, MPEABAPH-
TEJIbHBIA IPOCMOTP, 3KCTIOPT (ailyioB B qpyroii opmat u ap. ;

Edit (PegaktupoBanue, [IpaBka) — KOMaHIbl peaKTHPOBAHMS: KOMMUPOBATh, BCTABUTh U
Ap.

View (IIpocMOTp) — KOMaHIbI yNpaBICHUS IKPaHOM, MaHOPAMUPOBAHUSA, YCTAaHOBKH
TOYKHU 3pEHUs, YAaJCHU HEBUIUMBIX JIMHUM, 3aKpacKy, TOHUPOBAHUS, YCTAHOBKU HEOO-
XOJIUMBIX TIaHeJIelt THCTPYMEHTOB U JIp. ;

Insert (BcraBka) — KOMaHABI BCTaBKH OJOKOB, BHEIIHUX OOBEKTOB, OOBEKTOB OPYTUX
MPUIIOKEHUHN U JIP. ;

Format (®opmar) — koMaHABI pabOTHI CO CIIOSIMH, [IBETOM, TUIIAMU JIMHUH, YIpaBIeHUE
CTHJIEM TEKCTa, pa3MEPOB, CTUJIEM MYJIBTUIMHUY, YCTAHOBKA €IUHUL] U3MEPEHUS U JP.;
Tools (UucTpymenTsl, CepBrC) — KOMaHIbl YIPABICHHUS CUCTEMOM, SKpaHOM I10JIb30Ba-
TeJsl, YCTAHOBKH [apaMeTpPOB YEPUECHUS M IPUBSI30K, YCTAHOBKH MOJIb30BaTEILCKON CHC-
TEMBI KOOPJIUHAT U JIp. ;

Draw (PucoBanue) — koMaHAbl PUCOBAHUS;

Dimension (Pa3mepHOCTh) — KOMaH/Ibl IPOCTAHOBKH pa3MEpOB, YCTAHOBKA MapaMETpPOB
pa3Mepos;

Modify (Moaudukarys) — KOMaHIbl PEJAKTHPOBAHUS DIIEMEHTOB UYEPTEXKa;

Window (OkHO) — koMaH 161 00ecTIeueHrsI MHOTOOKOHHOTO peXuMa PabOThI C YEPTEIKOM;
Help (ITomors) — moickaska, HTOMOIIIb.

2. ITa"enb CBOMCTB 00BEKTOB
[Tanens cBONCTB 00BEKTOB (puc.2.)obseryaer paboTy co CIOSAMHU M TUIIAMU JTMHUH.
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Puc 2. ITanens cBOIiCTB 00BEKTA

B Hee BXoAaT cneayronme HHCTPYMEHTHI:

- Make Object’s Layer Current (CnenaTh clioii 00beKTa TEKYIIMM) — YCTAaHOBKA Te-
KYILIETO CJIOSI B COOTBETCTBUU CO CJIOEM BHIOPAHHOTO TIPUMHUTHBA;

=
.= - Layers (Ciioun) — BBI30B THAJOTOBOTO OKHA YCTAaHOBKH MapamMeTpoB ciioeB Jlucmer-
yep coiicTB cioeB (Layer Properties Manager);

I("_‘hJ e S00 [ B Layer (Cmoit) — pacKpBIBAIOIIUKCS CIMCOK YIPaBICHUS
cnosimu. Kaxmass cTpoka COAEpKHUT MUKTOTPAMMBI YIPABIICHUS CBOMCTBAMH CIIOSI WU
OTOOpaXeHUsI €T0 CBOMCTB, a TAK)KE €ro UMsl.

I ByColar

" (v
J- Color Control (IlBeta) — pacKkpbIBarOIIUICS CIIMCOK YCTAHOBKHU Te-
KYIIIETO [IBETa, a TAK)KE N3MEHEHHS [[BETa BRHIOPAHHBIX 00BHEKTOB;

I —  Contimudous

[ B Linetype Control (Tun nuHMHM) - pacKpBHIBAIOMIUNACS CITHCOK
YCTAaHOBKU TCKYLICIO THUIIA JIMHUU, 4 TAKKC M3MCHCHHA THUIIA JIMHUU JIA BBIGpaHHBIX
00BEKTOB;

- . . (v
I J- Lineweight (Bec nuHUHM) - pacKphIBAIOIIMICS CIIUCOK YCTaHOBKH
TEKYIIETO Beca JIMHUY, a TAK)Ke N3MEHECHHUS Beca JIMHHUU JIJISl BRIOPAaHHBIX 00BEKTOB.

0.09 ¥rire

3. CTpoka cocTosiHus

Crpoxa cocrostHus (puc.3.)— camast HIKHSAS CTPOKaA - COJIEPKHUT TEKyIIHe KOOPAUHATHI Kypcopa
U KHOIIKHM BKJIIOUEHHSI / BBIKJIIOUECHHUSI PEKUMOB YepueHus (B CKOOKax yKa3aHbl ()YHKIMOHAJb-
HBIC WM TOPSYNE KIIABHIIH, TIO3BOJISIOIINE YIIPABIATH PEKUMOM):

Snap (mar) — Snap Mode (IllaroBasi mpuBsi3Ka) — BKJIIOYCHHE/BBIKIIOUEHUE IIarOBOU
MIPUBS3KU Kypcopa. (F9 WIn Ctrl+B).
[laroBast mpuUBs3Ka — 3TOT PEXKHUM OIpeNeNsIeT TUCKPETHOE MepeMelleHne Kypcopa o
3KpaHy, MO y3JIaM HEKOTOpOW HeBUAMMOMN ceTkH. LllaroBwlii pexxuM mpeaHa3HAyYeH s
MOBBIIICHUS TOYHOCTHU TIOCTPOSHUH.

Grid (cetka) — Grid Display (OTobpakeHrne CETKH) — BKIFOYCHHUE/BBHIKIIIOUCHUE CETKH.
(F7 17R107 1 Ctrl+G).
Pexum Cerka co3gaer Ha »HKpaHe BHAMMYIO CETKYy s ynoOcTBa paloOThI.
Cerka — 9T0 ymopsAOYeHHAs MMOCIEIOBATEIFHOCTh TOYEK, MOKPHIBAIOIAS 00JIACTh PHU-
CYHKa.

Ortho (Opto) — Ortho Mode (Pexxum «OpTo») - BKITIOYSHHE/BBIKIIFOUEHUE OPTOTOHAIb-
HOTO pexuma. ( F8 WIu Ctrl+L).
Opto — pexumM, 00eCTIeUnBAIOIINN OPTOTOHATBHBIE MOCTPOCHHS. EClii pexuM BKITIOUEH,
TO CTPOSITCS CTPOr0 FOPU3OHTANIBHBIE UM BEPTUKAJIbHBIE JTUHUH, €CIH OTKIIOYEH, TO -
JUHHH MO/ IPOU3BOJIBHBIM YTIIOM.

Polar (Orc-momsip) — Polar Tracking (ITomsipHoe oTcliexnBanue) - BKIIOUYCHHUE / BBIKITIO-
YeHue pexuma IIOJISIPHOTO OTCJIC)KUBAHMSL. (F10).
Knomnka Polar (Otc-momnsip) siBnsiercst pacmmpenuem pexkuma OPTO (ORTHO) va yrisl ¢
HEKOTOPBIM HACTpPaMBaeMbIM IIAaroM (B 3aBUCUMOCTH OT TOTO, YTO OJIMKE K JaHHBIM
noJib3oBarens). KHomka BKITIOUAET MU BBIKJIIOUAET PEXKUM MOISPHOTO OTCIICKUBAHUS.
Osnap (ITpussizka) — Object Snap (OO0beKkTHas MPUBS3KA) - BKIIOUCHUE / BBIKIIFOUCHUE
PEXKUMOB 00BEKTHOM TIPUBS3KH. (F3 WIn Ctrl+F).
IIpu yxazanuu Touku Ha 0ObekTe, cucremMa AutoCAD BBIYMCISIET COOTBETCTBYIOLIYIO
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(GYyHKLNIO OOBEKTHOW MPUBSI3KU K ITOMY O0BEKTY (T. €. KOHECUHYIO WIIU CPEIHIOI0 TOUKY
U T. IL.).

e Otrack (Otc-ipuB) — Object Snap Tracking (OTcnexxuBanue npu 0ObEKTHON MPUBSIZKE) —
BKJIFOUCHHE / BBIKIIOUCHHUE PEKMMa OTCICKUBAaHUS Npu oObekTHOW mpussizke. (F11).
[Ipu BKITIOYEHNHU peXHMMa OTCIEKUBAHUS IPU 00bEeKTHOMH npuBsizke AutoCAD no3BossieT
UCIIOJIb30BaTh MOJISIPHOE OTCIEKHUBAHUE OT IMPOMEKYTOUHOM TOYKH, yKa3blBAEMOM ¢
pPUMEHEHHEM OOBEKTHOM MPUBSI3KU.

[213.9715, §3.7201, 0.0000 | SMAP| GRID| DRTHO|[POLAR [OSNAF [OTRACK. L'wT|[MODEL

Puc. 3. Ctpoxka cocrosiHus

Kpowme Toro, ctpoka COCTOSIHUS COAEPIKUT:

e Model / Paper (Mopen / Jluct) - Model or Paper space (IIpocTpancTBO MOAETH MU JIKC-

Ta) — MePEeKIII0YEHUE U3 MPOCTPAHCTBA MOJIENIN B TPOCTPAHCTBO JIUCTA.
e LWT (Bec) — Show / Hide Lineweight (OtoOpaskeHue TUHUN B COOTBETCTBUH C BECAaMH
(ToMmMHAMM).

Knonka LWT (Bec) BKIO4aeT WM BBIKIIOYACT PEKUM OTOOPAKEHHS BECOB AJIIEMEHTOB YepTe-
xKa.
Bec nuHUM — 3TO mMIUpUHA TUHHH.
4. KomanaHoe 0KHO
KomaniHO€ OKHO PacioioKeHO HaJl CTPOKOW COCTOSIHUS U CITYKHUT JUIS BBOJA KOMaH]I U BBIBO/IA
nojcka3zok u coobmeHuit AutoCAD (puc. 5.). Pasmepsl 0kHa MOKHO U3MEHSTH C TIOMOIIBIO pa3-
JeTUTEeNbHON TIOJIOCHl MEX/Ty KOMaH/IHBIM OKHOM U TpaduuecKuM mnosieM. s nepemMenienus mno
SKpaHy UCIOJb3YeTCs MOJI0ca MPOKPYTKU WK KiaBuum , 7, ®, —, PgUp, PgDn. Coaepxumoe
OKHa MpeJHa3HaueHO TOJIBKO I YTEHHS U He MOKET OBITh U3MEHEHO
5. Cnoco0nI BBO1a KOMAaH/
1 cnoco6. Komania BeIOMpaeTcst U3 COOTBETCTBYIOIIETO BBINAAAIONIETO MEHIO
Hampumep: 1u1st BEIIOJIHEHHS] KOMaHTbl 3yMUPOBAHUS CIIEyeT OTKphITh MeHIO View (Bun, [1po-
CMOTp), BBIOpaTh koMaHay Zoom (3ymupoanue, [Ipubnmxenune) > Realtime (B peansaom Bpe-
MeHHU) (puc 4.), Tocie Yero HavYHEeTCsl BBITIOJIHEHHE KOMaHAbl. MOYKHO BBIOpATh IPYrol pexum
BBITTOJIHEHUS] KOMaHAbI (MIPEabIAYIINHA, OKHO, TWHAMHYECKHH, MaciiTabupoBaHUe, MO LIEHTPY,
BHYTPb, HAPY)KY, BCE, CTEIICHN).
2 cnoco0. HaGop koMaH/1bl B KOMaH/IHOM OKHE.
Hanpumep: A BHINOTHEHUS TOM K€ KOMaH[bl 3yMUPOBaHHUs B JTUAJIOIOBOM OKHE CleAyeT Ha-
OpaTh UM KOMaH/IbI (zoom WM Zoom UM _zoom win _Zoom). B kBazpaTHbIX CKOOKax yka3aH
CIIMCOK [apaMeTpoB, KOTOPbIE MOXHO MCIOJIb30BaTh MPHU HUCIIOJIB30BAHUN KOMAH/Ibl, B KPYTJIbIX
- MapaMeTp MO YMOIYAHHUIO.
st BeIOOpa mapameTrpa M3 KBaJPaTHBIX CKOOOK ClIeyeT HaOpaTh COKpAIleHHOE Ha3BaHHE Ta-
pameTpa, KOTOpBI BbIJeNIeH IponucHoi OykBoit B HazBanuu (Hanpuwmep: Center — C, Scale — S)
JUTsL TIPOJIOJKEHUST BBHITTOJTHEHUSI KOMaHbl HaXaTh KiaBuily Enter, ans BeiOopa mapamerpa 1o
YMOJIYaHHMIO - CIIEAYeT HakaTh KiaBuiny Enter.

MpocnoTp

OBHOBNEHHE
PereHepauna
PereHepauna scero

MpHBaHeHHe B peansHoM BpemeHi

MaHopara 3

m -
Aerial Yiew pEAEAYWHA

CKHO

OBAAcTH NPOCMOTPa » AHHAMAYSCKHIA
MPOMMEHDBAHHEIE BHAEL .. MacwTabHpoEaHHE
30-BHALI 3 Mo ueHTpY

30-opbuTa
EHyTPE

CKPBIBaHHE Hapysey
JaTeHEHHE 3
Boccosaaqme 3

Ece

CTEneH

SKpaH 3
TM&HENH HHCTRYHEHTOE.

Puc 4. Mento komanasl View (ITpocmoTtp)
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1.2 JlaGoparopHas padora Ne2 (1yac).
Tema: «Pabota ¢ npumuTuBaMu. [TocTpoeHue yepTexein».

1.2.1 Hean padorbi: PaboTa ¢ npuMuTHBaMu nocTpoeHue yeprexeit. [locrpoenune nmpumu-
THBOB C IOMOIIBIO 3JIEMEHTAapHBIX KoMaHJ B rpaduueckoit cpene AUTOCAD. Meroasr no-
CTPOEHHUS YIJIOB.

1.1.2 3apaum padoTbI:

1. U3y4uTh NpUMHUTHUBBI

2. 3yuuTh METO/BI MOCTPOEHUS YIIIOB

1.2.3 Ilepeyens NpuOOPOB, MATEPHAJIOB, HCIIOJIb3yEeMBbIX B J1a0OpaTOpHOil padoTe:
1. ITepconanpusiif kommbiotep (1K)

1.2.4 Onucanue (xoa) padboThI:

Yeprexx B AutoCAD mpexacraBmsier co0oil HE MPOCTO M300paKEHHUE, COCTOSIIEE U3 OT-
JIeNBbHBIX TOYEK (KaK PUCYHKH B penakrope Paint mnm Ha nucre Gymaru), a cBoeoOpasHyio 6a3y
naHHbIX. MHpOopMaIus o KaxXI0M 3JIeMEHTE YepTeka XpaHuTcs B dailsie u, 111 TOro 4YToobl dJ1e-
MEHT ObUI BUJIeH Ha 3kpaHe, AutoCAD cuuThIBaeT mapamMeTpsl 3JIeMEHTa U3 06a3bl U PUCYET €ro.

Hampumep, o661 AutoCAD mocTpouns oTpe30K, eMy HYXHbl KOOPJIMHATHI Hadajga U KOH-
I1a OTpe3Ka, M03TOMY B 06a3e JaHHBIX YepTerka XPaHUTCS He JTMHU, 00pa3yrolas OTpe3oK, a Bce-
rO JIIIb KOOPJIMHATHI €ro KOHIOB. Bee anemMeHThl ueprexka xpaHsrcs B 0a3e B BUAE KOOpAUHAT
UX XapaKTEePHBIX TOUEK U HEKOTOPOHl ciykeOHOH MH(OpManuu (TUI W TOJIIWHA JUHUH, TPH-
HA/JICKHOCTh CJIOI0 U Jp.). B KaXKaplii MOMEHT, KOTJja TOT UM UHOM OOBEKT JOJHKEH MOSBUTHCS
Ha 3kpane, AutoCAD obparaeTrcst K COOTBETCTBYIOIIEH 3anucu B 0a3e JaHHBIX U CTPOUT ero. B
YaCTHOCTH, IIPU 3arpy3Ke uepTeka CUUTHIBAIOTCS U CTPOATCS Bce 00BEeKThl. ba3za pacnonaraercs
B TOM K€ (aiisie, YTO U caM YepTex.

Takoe (MaTemMaTHYECKOE) MPEACTABICHUE JAHHBIX COCTABIISIET OCHOBY JF00OOTO BEKTOPHO-
ro rpaMuecKoro perakropa, K yuciy Kotopbix oTHocsT Bce CAD/CAM-nporpammsr, AutoCAD,
CorelDRAW. Jlpyrue rpaduyeckne peaakTopbl, B KOTOPHIX PUCYHOK — 3TO TPyIa TOYEK, Ha-
3BIBAIOT pacTpoBbIMH. Hanbosnee n3BecTHBIMU Cpeid HUX MOXHO Ha3BaTh Paint u Photoshop.

Marematuueckoe IpeCTaBICHHUE IeTaeT BO3MOKHBIMH TaKHe ONEpaluy peAaKTUPOBAHUS
00BEKTOB, KOTOPbIE B MPUHIIUIIE HEBO3MOXKHBI B PACTPOBOM DPEIAKTOPE WMJIM MPHU BBINOJIHECHUH
nocTpoeHuii Ha Oymare. Hanpumep, B AutoCAD MOXXHO KOMHMPOBATh U MepeMeniaTh 0ObEKTHI,
3epKaJbHO OTpa)kaTh WJIM MAcIITaOUPOBATh X, TOBOPAUYMBATH, PA3MHOXKATh, Pa3phIBATh U MHO-
roe Apyroe.

Ueprex B AutoCAD coctouT u3 6a30BbIX TpUMHUTHUBOB. Kak cioBa, obnamaromme paznnd-
HBIM CMBICJIOM, COCTOSIT U3 KOHKPETHBIX OyKB, KOTOPBIX B PYCCKOM si3bIK€ 33, Tak M YepTEeKHU
coCcToAT U3 rpadudeckux NpuMUTHBOB. B AutoCAD M0OHO BBLIEIUTH BOCEMb 0a30BBIX MPUMHU-
THUBOB, KOTOPbIE HCIIONB3YIOT B X0JI¢ padOThl HAJl IBYMEPHBIMU MPOEKTaMU — TOYKA, OTPE30K,
MHOT'OYTI'OJIbHUK, IPSIMOYTOJIBHUK, OKPY’KHOCTb, yra, 3JUIMIIC, CIUTaiiH. OHU 130T BO3MOXHOCTb
BBIPA3UTh HA YEPTEXKE JTH00YI0 HHKEHEPHYIO MBICTIb.

2. IlocTpoenue 6a30BbIX MPUMHUTHBOB

[TomuMo BocbMH 0a30BBIX MPUMHUTHBOB €CTh eIe u mpousBoanbie. Mx AutoCAD dbopmu-
pyeT aBTOMaTHUYECKH Ha ocHOBe 0a30BbIX. Hampumep, Takue npuMutuBsl kak Texct winu HlTpu-
XOBKa, porpamMma pUcyeT cama ¢ OMOIIbIO0 OTPE3KOB U JYT.

BonpmIMHCTBO NPUMUTUBOB, KOTOPBIE MOYKHO MCIIONB30BaThb B JIBYMEPHBIX IPOEKTax
AutoCAD cocpenoToyeHbl Ha MaHEIN HHCTPYMEHTOB UepueHnue, mokazaHHou Ha puc. 1.6 B Tek-
cte naboparopHoit padoTsl Nel. [t TOro 4ToObI BOCIIONB30BATHCS KAKUM-THOO U3 HUX, HYKHO
HIETKHYTh MBIIIKOW MO COOTBETCTBYIOILIEH KHOIKE Ha MaHEeIH W Jlajee OTBeYaTh Ha 3alpOChl,
BeiBoAMMbIe AutoCAD. Kpome 3Toro MoxHo HaOpaTh COOTBETCTBYIOIIYIO KOMAHy C KJIaBHATY-
pbl ¥ HaxaTh Enter.

2.1.PaboTa ¢ KOMaHJIHOU CTPOKOI

B Hwxknel yactu pabouero skpana AutoCAD pacmoyioeHO HIMPOKOE OKHO, B KOTOpPOE
MOKHO BBOJUTbH TEKCT IIPHU IOMOIIM KJIABUATYpbl. JTO OKHO HA3bIBAETCSI KOMAHJIHOM CTPOKOM.
Ecnu menkHyTh M0 OKHY MBIIIKOH, TO B HEM 3aMUTAET Kypcop.
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Korna nonp3oBarens HabupaeT B OkHE KoMaHy U HaxkumaeT Enter, AutoCAD BeimonHsieT
COOTBETCTBYIOIIEE AelcTBUE. BONBIIMHCTBO KOMaHA, KOTOPbIE Mbl OTJAEM IIETYKAMH MBIIIKON
110 TTAHEJISIM MHCTPYMEHTOB MJIM Pa3IMYHBIM MEHIO, 1yOIMPYIOTCS B KOMaHHON CTPOKE.

B Tex ciywasix, korga mporpamMMe HeoOXoauMa JIOTIOJHUTENbHAs MH(pOopMaIUs s BbI-
NIOJTHEHUs ICHCTBUSA, OHA BBIBOJUT 3alIPOC B KOMAaHAHYIO CTPOKY. TakuM 00pa3oM OCYIIEeCTBIIs-
€TCsI KOMaHIHbBIN nuajor moib3oBareist U AutoCAD.

OdeHb Ba)XHO yMETh ITIOHMMAaTh COJEpXaHHUE 3ampoca U ero crpykrypy. Coaep:kaHue 3a-
mpoca ONpeAeIsieTCsl KOMaHI0M, C KOTOpO# paboTaeT Mmoyib30BaTe b B IAHHBI MOMEHT, a CTPYK-
Typa OJMHAKOBa JUIsl BCEX KOMaHJ. 3ampoc MOXKET COCTOSATh U3 Tpex dacteil. Hampumep, nocie
BBOJIa KOMaH/ bl Limits (pa3mepsl yepteka), AutoCAD BeIBeEeT CTPOKY:

[IpuBeneHHBIH 3apOC COCTOUT U3 TpeX OJIOKOB.

1.Texcr 6e3 ckoOOK — 3TO coJep)KaHue 3ampoca, T.€. TO, YTO MPOrpaMMa XO4YeT OT Hac
y3Hatb. B mpumepeSecify lower left corner nmepeBoautcs kak “BBeaure KOOpAMHATHI JIEBOTO
HIKHETO yTila yepTexa’.

2. TekcT B KBaJIpaTHBIX CKOOKaxX — 3TO MapaMeTphl JaHHOW KOMaHAbl. sl TOro 4ToObl
BbIOpaTh TOT WM MHOW MapaMmeTp, Hy)KHO HaOpaTh ero Ha3BaHUE C KJIaBUATyphl U HaxkaTh Enter.
Ecnu mapamerp 3anucan CTpOYHBIMU OyKBaMH, a OJIHA WM JBE U3 HUX 3arjaBHbIE, TO JOCTATOY-
HO BBECTH TOJIbKO 3aryiaBHble. B 4acTHOCTH, mpu OTPUCOBKE OTpe3ka Ha 3ampoc “Specify next
point or [Close/Undo]” mys BeiOOpa mapamerpa MOKHO BBOAUTH TONbKO “C” umu “U”.

3.TekcT B yrJIoBBIX CKOOKax — 3HaUeHue, KoTopoe BocnpumeT AutoCAD ecnu HUYEro He
BBOJIUTH, a MpOCTO HaxaThb Enter. Eciu B paccMaTprBaeMoOM mpumepe, HUUEro He Habupas ¢
KJIaBHaTyphl, HaKaTh Enter, To AutoCAD Oyner cuutarh, 4To TpeOyeMble KOOPJIUHATHI PaBHBI
(0.0000,0.0000). Kax npaBuiio, B yriioBbIX CKOOKaX BBIBOJMTCS 3Hau€HHE, KOTOPOE OBLIO BBEE-
HO B OTBET Ha JAHHBIN 3aMpocC MOCIETHUN pa3.

2.2.0TpuCOBKA TOUYKHU

Touka — 3T0 onuH U3 0a30BbIX rpaduyeckux TpUMUTHBOB AutoCAD, Takoi ke Kak Ju-
HUS WIA OKPYKHOCTb.

Br16op BHe1IHEro BUuAa TOUKU

[To ymomuanuto snemeHT “Touka” BBIBOAUTCS Ha 3KpaH OOBIYHOM TOYKOI, HUYEM HE OT-
JUYAIOIEHCS OT y3JIa CETKH. ITO He Bceraa ynooHo. [l Toro 4To0bl Touka oToOpaxanack 00-
Jee 3aMETHBIM 3HAaKOM, HYKHO €ro BbIOpaTb. JTO MOXKHO CJIeNaTh M3 HUCIAJAIOIIEro MEHIO
®dopmar, 3anyctuB komaHay Ctuiabs Toukd. Ha skpaHe MOsSBHUTCS JUATOTOBOE OKHO, H300paKeH-
HoOe Ha puc. 1.

o > 4 I o
o o l# Ir o
o o & =2 o

Pesanaeg ToskM E =
¥ YoTaHoEMTE pIMSR OTFOCHTENEHD 2 KpaHE

1 HeTaHoeMTE pa3MED B A0COMOT K SlsHALAK

ok | Orvazrs | Crmeens |

Puc. 1. JlnamoroBoe okHO CTHIIb TOYKH.

Jly1s BEIOOpA TOTO WJIM MHOTO 3HaKa, 0003HAYAIOIIEr0 TOUKY, HYKHO HIEIIKHYTh IO HEMY
MBIIIKOH, a 3areM HaxaTb OK. B MeHI0 mpeaycMoTpeHa BO3MOXKHOCTb CaMOCTOSITENbHO 3a/1a-
BaTh pa3Mephl 3Haka. [locie BpiOOpa 3HaKa M3MEHUTCS BHEIIHUI BUJT BCEX TOUEK Ha YEPTEKE.



BeiBog Touku Ha KpaH. J{Js MOCTpOEHHs] TOYKU HY)KHO BbIOpaTh MHCTpyMEHT Touka

u3 manenu YepueHue win HaOpath komaHay Point, a 3aTeM BBeCTH KOOpPJIHWHATHI OOBEKTA
JTHOOBIM CITOCOOOM.
2.3. Iloctpoenue oTpe3ka
Bxon B pexuM pHCOBaHUS OTpE3Ka OCYLIECTBISETCS BHIOOPOM HMHCTpyMeHTa JInHus

<" B manenu Uepuenue, BBOJIOM KoMaH bl Line B koMaHiHYI0 cTpoKy AutoCAD wnu u3 Hucmna-
Jaruiero MeHto Yepuenue 3anyckoM KomaHbl Touxka.

[Tocne 3amycka komanael AutoCAD 3anmpocut koopauHaThI epBoid Touku (Specify first
point), 3aTem KoopauHaThl caenyromeil (Specify next point) U T.4. BIBOAA Ha SKpaH JOMaHYIO.
[Tocne Tpex BBeIEHHBIX TOUEK(2-XOTPE3KOB) B OUEPEHOM 3aIipoce OyIyT MOABIATHCA MMapameT-
pot Close nUndo. Eciu BBectuClose, To mporpaMma aBTOMaTHYECKH COCIUHHUT ITOCIIEAHIONO
BBEJICHHYIO TOUKY C MEpBOM — 3aMKHeET JiomaHyto. [lapamerpUndo ymanser mocieaHiOw BBe-
JICHHYIO TOUKY. ECITM BBECTH €ro HECKOJBKO pa3 MOApPS, TO MOXHO OTMEHHUTH (yJAJIUTh) BCIO
JIOMaHyo.

2.4. IlocTpoeHue MHOTOyTOJIbHUKA

st Toro uto6b1 AutoCAD mocTpomsi MHOTOYTOJIBHUK HYKHO YKa3aTh KOJIHMYECTBO
CTOPOH, KOOPAMHATHI LIEHTPAa U PAJUyC OKPY>KHOCTH, OTHOCUTEIBHO KOTOPOM MHOIOYrOJIbHHUK
BIIMCAH WM onucaH. ECTh BO3MOXXKHOCTh IOCTPOEHUS 10 LIEHTPY U KOOpPAMHATaM Hayaia U KOH-
11a OJJHOU M3 CTOPOH. [JIMHBI BceX CTOPOH MHOTOYTOJIbHMKA paBHBL. B paboTe ¢ 3TUM NpUMUTH-
BOM HYXKHO BHUMATEJIbHO YUTATh COOOIIEHHUS U 3aIIPOCHI, BEIBOJIMMBIE B KOMaHHYIO CTPOKY.

Br100op HHCTpYMEHTA OCYIIECTBATCS MIETYKOM 110 KHOTIKE

MHOTroyroiabHUK ' B manenn Uepuenue, BBogoM KoMmaHael Polygon mnm u3 Hucma-
JIAFOIIETO MEHI0 YepueHwne 3aIrycKoM KOMaHIbl MHOTOYTOJIEHUK.

Specify radius of circle: — ykaxure pagnyc OKpy>KHOCTH. 37€Ch MOXHO MBIILIKOH I10-
BEPHYTh MHOTOYTOJILHUK Ha JF000# YroJ ¥ pacTSHYTh 0 TpeOyeMoro pazMepa.

Ecnu BeiOpan nmapamerp Edge, To OyayT BbIAaHBI 3a1IpOCHL:

Specify first endpoint of edge: — ykaxxurte rnepByro TOYKY CTOPOHBI.

Specify second endpoint of edge: — ykakute KOHEYHYIO TOUKY CTOPOHBI. 371€Ch MOXKHO
MBIIIKOW TOBEPHYTh U PACTSIHYTh MHOTOYTOJIBHHUK MJIM BBECTH JUTHHY CTOPOHBI C KIIABHATYPHI.

2.5. IlocTpoeHue npsMOYyrojJbHUKA

Br160op MHCTpYMEHTA OCYIIECTBATCS MIETYKOM 110 KHOTIKE

IIpssMOyronbHUK L Ha mamenn UYepuenue BBOAOM KOoMaHAbl Rectang wim u3 Hucna-
Jaroniero MeHro Yepdenue, 3ammyckomM KoMas bl [IpsaMOyroiapHuK.

[IpAMOYTONBHUK CTPOUTCS MO JABYM TOYKAM, JIEKAIIMM HAa OJHOW M3 €r0 JUArOHaJIeH,
T.€. I10 KOOPAMHATAM JIBYX IPOTHBOIIOJIOKHBIX YIJIOB.

2.6. ITocTpoeHue KOHCTPYKIIMOHHOM JIMHUU

KoHCTpyKIIMOHHAs WM BCIIOMOTATENIbHAS JTUHUS — 3TO HpsiMasi, KOTOpas MepeceKaeT
BECh 9KpaH IMPH JI0O0M YBEJINYCHUU.

Bb100p MHCTpYMEHTA OCYIIECTBIISAIOT IIETYKOM 110 KHOIKE

Konctpykuuonnas auHus ¥ Ha manenm Yepuenue, BBOJIOM KOMaHIbl Xline uimu w3
HUCIAIA0IIero MeHI0 YepueHue 3amyckoM KoMaH 1bl KOHCTpYKITMOHHAS JIMHHUSL.

1.2 JladopaTopHnas padora Ne2 ( 1 yac).
Tema: «[locTpoeHne IPUMUTHBOB C IIOMOIIBIO HIEMEHTAPHBIX KOMaH/ B rpadudeckoii cpe-
ne AUTOCAD. Metoabl TOCTPOSHUS YIIIOBY.

1.2.1 Heas padorei: [locTpoeHre NPUMUTHUBOB C TOMOIIBIO 3JIEMEHTAPHBIX KOMaH]I B Irpa-
¢duueckoii cpene AUTOCAD. Mertonbl MOCTpOEHUS YTIIOB

1.2.2 3apauu padoThI:



1. U3yunTh METOBI MOCTPOCHHUS YTIIOB

1.2.3 Ilepeyenb npudOPOB, MATEPUAJIOB, HCI0JIb3yeMbIX B JIA00OPaTOPHOIi padore:
1. Ilepconanpubiit kommbroTep (I1K)

1.2.4 Onucanue (xox) padoThi:

I'padpuuecknii npumutu Point(Touka).

Ha nmanenu mHCTpYMEHTOB BbIOepHTE KOMaHay Point(Touka).

ToYKHM MOKHO CTaBUTh, IIPOCTO HAXKMUMAs JIEBOK KHOIKOM MBIIIU B HY?’KHOM MECTE JKpaHa.
[ToctaBpTe TakuM 00pa30M HECKOJBKO TOYEK TaK, YTOOBI OHU BBIMJISACIU BEPIIMHAMU MPSMO-
YrOJIbHUKA. DTO HETOYHBIN CIIOCO0 3a/IlaHUs TOUKH.

Jnst ynoGcTBa MOMEHSNUTE COCO0 OTOOpaXKeHUs TOYKHU. [[1s1 3TOTO BOCTONIB3YHTECh KO-
mauaou Format (Dopmart) > Point Style...(CTib TOUKH. ..). B mosBUBIIEMCS TMaTIOTOBOM OKHE
BBIOCpUTE Hanbosiee yA0OHbBIN BapHaHT OTOOPAKEHUS TOUKH.

Teneps MOCTPOTE TOUKY APYTUM CIIOCOOOM — C TIOMOIIBIO BBOJA KOOPAUHAT B KOMAH]I-
HYIO CTPOKY. JI7s1 3TOro Ha maHenW WHCTPYMEHTOB BbIOepuTe KomaHay Point(Touka) u B KO-
MaH/THO# CTPOKE YKKUTE KOOPWHATHI TOYKH 110 OCSIM X H ).

I'padpuyecknii npumutus Line (JIlunus). <

PucoBanue nuHuM Mano 4yeM OTIMYaeTcs OT pucoBaHUs TOUKU. Hapucyiite oTpe3ok rpy-
ObIM criocoOoMm. J1Jist 3TOro BEIOEpUTE HA MaHETW HHCTPYMEHTOB KoMaHay Line(Jlunwus), u men-
KaiiTe JIEBOM KHOIKOM MBIIIM HAa MECTe, I/1e OyayT HaXOJUThCS HA4ajlI0, IPOMEKYTOUHBIE TOUKU
Y KOHEIl JIUHUU.

UYToObl OTMEHHTD MOCIEAHIO BBEACHHYIO TOUKY, BO BpeMsI BBOJIA TOUCK JTMHUU HAKMUTE
MpaByIO KHOIIKY MBITIIKU U BeIOepuTe onuo Undo.

UToObl OCTaBUTH JHHUIO PA3OMKHYTOW, BEIOEPUTE B TOM ke crucke omnuuto Enter (BBon)
unu Cancel (Otmena).

Hapucyiite enie onHy JIMHHIO, HO HA 3TOT pa3 3aMKHYTYIO. /[ 9TOro B CIIMCKE, BbI3bIBAC-
MOM TIPaBOM KHOTIKOM MBIIIKH BeIOepuTe omiuio Close.

Hapucyiite n1MHMIO ¢ MOMOLIBIO 3aJaHUs KOOPAMHAT B KOMAaHJIHOM CTpOKe. BimomHute
koMaHny Line (JIunawus).

BBoauTe Ha 3anpocsl IpOrpaMMBL:

First point— KOOpIMHATHI HaYaJIa JTUHUH;

Next point— cieyoas TouKka JMHUH.

UYToOBl OTMEHUTH BBEJCHHYIO TOUKY Yepe3 KOMaHIHYIO CTPOoKy, BBeauTe OykBy U (Undo).

UroObl 3aMKHYTh JIMHUIO, BBEAUTE B KOMaH/HYIO cTpoKy OykBy C (Close). UToOs! ocra-
BUTH JIMHUIO Pa30MKHYTOW, HAXXMUTE Ha KiaBuarype Enter (BBopn).

I'papuuecknii npumutus Circle (OkpyKHOCTB).

[TocTpoiiTe OKpY>KHOCTH 1O KOOpAMHATAM IIEHTpa U Pajauycy, Kak MOKa3aHO Ha PUCYHKE
l,a. st atoro BeiOepute komanay Circle(OKpyXHOCTh) U UCHOJB3YHUTE KIIIOY, KOTOPBIA CTOUT
0 YMOJT4aHUI0. B KOMaHIHOM cTpOKe Ha 3alpoChl BBEAUTE CIIEYIOIIEE:

circle Specify center point for circle or [3P/2P/Ttr (tan tan radius)] : 100,100 (uentp);

Specify radius of circle or [Diameter]:50 (paguyc).

Jist Toro, uTOoOBI 3a1aTh 3HAUECHUE AUAMETPa, HEOOX0IMMO B KOMAaH/IHOM CTPOKE HamKcaTh
OykBy d, WiM IIEJIKHYB NpaBOM KIABUIIEH MBIIIKM B MPOCTPAHCTBE YepTexka, BHIOPAThH
napamerpDiameter. Toraa mporpaMmma 3ampoCUT BBECTH 3HAUCHUE THAMETPA.

[TocTpoiiTe OKPY>KHOCTH 10 IBYM TOYKaM Ha auameTpe (pucyHok 1,0). st aToro BeiOepu-
te komaunay Circle(OkpyxHOCTh) U ucnionb3yiTe kito4 2P. Coneprkanne KOMaHAHOM CTPOKU:

circle Specify center point for circle or [3P/2P/Ttr (tan tan radius)]: 2P (xmou);

Specify first end point of circle's diameter: x1,y1 (nepBast Touka);

Specify second end point of circle's diameter: X2,y2 (BTOpast TOuka).

X,Y— 3HaueHue koopauHaT. VMIX BBemuTe Mpou3BOIbHO. JIMOO BMECTO 3HAUECHUN KOOPIH-
HaT, MOXKHO IIETKHYTh Ha YepTeKe JICBOM KIIaBUIIECH MBIIIH.
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[TocTpoiite oOKpyKHOCTh TO TpeM ToukaMm (pucyHok 1,B). ConepxaHue KOMaHIHOM
CTPOKH:
circle Specify center point for circle or [3P/2P/Ttr (tan tan radius)]: 3P (xnrou);
Specify first point on circle: : x1,yl (nepBast Touka);
Specify second point on circle: x2,y2 (BTopas Touka);
Specify third point on circle: : x3,y3 (TpeTbs TOUKa).
2 1

Pucynok 1 — Iloctpoenue okpyxHoCTH

[TocTpoiiTe OKPY>KHOCTB, KacaTeJIbHYIO K JABYM MPUMUTUBAM (pUCYHOK 2,0,B). UTOOBI BBI-
NOJTHUTH 3Ty KOMaHAy HYXHO MPOBECTH JOMOJHHUTEIbHBIC MMOCTPOCHUS: MPEIBAPUTEIBHO I10-
CTPOITE TUHUIO U OKPY>KHOCTh KaK Ha PUCYHKE 2,a.

Jlnst mosmydeHust pucyHKa 2,0 UCTIONB3YHTE CISAYIONINE 3HAUCHUS:

circle Specify center point for circle or [3P/2P/Ttr (tan tan radius)]: T (x1r04);

Specify point on object for first tangent of circle: (yKaXXuTe OKPY>KHOCTb);

Specify point on object for second tangent of circle: (ykaxxute JTHHHIO);

Specify radius of circle <>: (coriacurech ¢ paauycom, HaxxaB Enter).

Jliist mostydeHus pucyHka 1.2,B UCTIONB3YHTE CIEAYIONTNE 3HAYCHHUS

circle Specify center point for circle or [3P/2P/Ttr (tan tan radius)]: T (xmou);

Specify point on object for first tangent of circle: (ykaxxure JMHHIO);

Specify point on object for second tangent of circle: (yKaxxute OKpy>KHOCTb);

Specify radius of circle <>: (cormacurecs ¢ pagumycom, Haxas Enter).

YR &

Pucynok 2 — IloctpoeHne OKpy>KHOCTH, KacaTeJIbHOM K IByM MPUMHUTHBAM

I'padpuuecknii npumutuB Arc (yra). & |

[TocTpotiTe ayry mo TpeM Toukam. Jlis aToro Beioepute Arc(/lyra) Ha maHeau HHCTPYMEH-
TOB ¥ BBITIOJIHUTE CIEAYIONIYI0 KOMAaH/TY:

arc Specify start point of arc or [Center]: — (3a1aiiTe HaYaIbHYIO TOUKY);

Specify second point of arc or [Center/End]: — (3amaiiTe BTOPYIO TOUKY);

Specify end point of arc: — (3agaiiTe KOHEYHYIO TOUKY).

[ocTpoiiTe nyry mo KOOpAMHATAM TOYKH IIEHTpa U JABYM To4kaMm. [t 3Toro mocie BbIOO-
pa xomannwl ([{yra) BBenute B komanaHyto ctpoky OykBy C(Center). ConepxaHue KOMaHIHOMN
CTPOKH CJIeyIOIIee:

arc Specify start point of arc or [Center]: C — (BbIOpaTh 3ajaHUE IIEHTPA);

Specify center point of arc: — (3a7aTh HEHT);
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Specify start point of arc: — (3a1aTh HAYAIILHYIO TOUYKY);

Specify end point of arc or [Angle/chord Length]: — (3anath KOHEYHYIO

TOUKY).

CaMOCTOSITETLHO MOCTPOUTE AYTY MO KOOPJAMHATAM LIEHTpa, HaYalbHOW Touke U yriny 30°,
UCHoJb3ys napamerpAngle.

CaMOCTOSITENTbHO MOCTPONTE YTy MO KOOPAWHATAM IIEHTpA, HAYaJbHOW TOYKE W JJIMHE
xopas! 300 MM, ucnions3yst napametp Chord Length.

/Jlyza no ymonuanuro cmpoumsca RPOMUE 4acoeoii CmpeaKu Om Ha4aabHol MmouKuU.

Ho nanGonee mpoctoii crocod BBIOpaTh CHOCOO MOCTPOSHHS AYTH — BOCIIOJIB30BATHCS
BEepXHEH cTpokoil MeHto. BeiOupaercs mapamerp «PucoBanue», «J/lyra» u crmoco0 ee mocrpoe-
HUS:

I'padpmyecknii (PUMHUTUB NMOJIUIUHUSA. —

[MonmunuHus — MOCNEN0BaTENLHOCTh MPSIMOIUHEHHBIX M JYTOBBIX CETMEHTOB C BO3MOXK-
HBIM YKa3aHHUEM IIHPHUHBIL.

BrruepuuBaercs Tax ke, Kak ¥ JUHUM, HO B OTJIMYHME OT HUX SBJISIETCS €IUHBIM OOBEKTOM.

Kntouu ona usmenenua wiupunvl ROJTUAUHUU:

Half-width— monymmpuna — mo3BoJsSeT 3aaTh MONYIIUPUHY — PACCTOSIHUE OT IIUPOKOM
JMHUM CETMEHTa JI0 Kpasl.

Width— mumpuna — mo3BoseT 3a1aTh MWUPUHY MOCenyomero cermenra. Ilporpamma 3a-
MpalluBaeT HAYaIbHYIO U KOHEUHYIO IIUPUHY.

Knrwouu ona cozoanus npamoiuHennblx cez2mMenmog (0mpe3Kos):

Arc- n1yra — nepexo B peKuM JyT.

Close— 3aMKHHU — 3aMKHYTb OTPE3KOM.

Length— nnuna — 3amaeTcs AauMHA CerMEHTa, KaK MPOAODKEHHE MPEIbIIyILIEro, B TOM e
HaIlpaBJICHUH.

Pucoganwe PazsmepHocte  Moguoukauua  OkHo  [lomowk

' 1 e Q@

! Myy

- THHMA KOHCTRYKLMN I EyLayer j” EniColor
M HOr oCTpOYHEIE

— 1
m

NardaHan AUHKA
Naraanan 30-AKHHA

M HOMOYroAEHME,
[pArdoyroeHuE,
Oyra 3 3 TOMEM
K.pyr »
Hauano, ueHTp, koHew
Koneuo
. Hauano, weHrp, yron
Crnafii H
a4aN0, LeHTR, 4AHHA
Annunc 3 R
Hauano, koHew, yron
B nok k 4
Hauano, koHew, HanpaeneHWe
Touka »
Hauano, koHew, pagmyc
WrpHxoBka...
LleHrp. Havano, koHew
[paHuua...
LLeHTp. Hauano, yron
Oanacte
Lerrp. Havano, aauHa
Tekct »
Mpogon#eHue

Knrouu 6 pesrcume oye:

Angle— yron — neHTpasibHBIA yrod. [lo ymMon4aHuio ayra OTpHCOBBIBACTCS IPOTHUB Yaco-
BOil cTpenku. Ecinu TpeGyercst OTpUCOBKA AyTH MO YaCOBOU CTPENKE, HEOOXOUMO 3a1aTh OTPH-
LaTEIbHOE 3HAUEHHUE YIJIa.
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Center— LieHTp — LIEHTP IYyTH.

Close— 3aMKHH — 3aMKHYTh JTYTOH.

Direction— HanpaBneHne. AHaJIOTHYHOATC.

Line— otpesok. Ilepexon B pesxum oTpe3Ka.

Radius— pagmnyc nyru.

Secondpoint(Btopas Touka) — BTopasi TOYKa IyrH 1Mo TpeM ToukaM. Eciu nyra He sBisieTcst
MEPBBIM CETMEHTOM TOJWIMHUAN, TO OHA HAYMHAETCS] B KOHEUHOM TOYKE MPEIbIIYIIEro CerMeHTa
U TI0 YMOJTYAHUIO MTPOBOJUTHCS 110 KAacaTeIbHOM K HEMY.

I'paduyecknii npuMuTHB JINHUA KOHCTPYKIMH.

C noMonib0 JaHHOTO TPUMHUTUBA MOXKHO ITOCTPOUTH MHOKECTBO IPSIMBIX.
Knrouu:

Hor— noctpoenue ropu3oHTanbHON MPSAMOM, MPOXOASIIEH Yepe3 3aJaHHYIO TOUKY.
Ver- nocTpoeHUe BEPTUKAIBHOMN IIPSIMOU, POXOIAIICH Yepe3 3aJaHHYI0 TOUKY.
Ang— yroin - NOCTpOEHUE NPSIMOM IO TOUKE U YTITy.

Bisect— 1o Touke U MOJIOBUHE yTIia, 33JJaHHOTO TPEMs TOUKaMH.

Offset— cMmerieHne — 1o CMEEHNno 0T 0a30BOH JIMHUH.

IHocTpoenue mmnca

[TapameTp BeIUEpUMBAHUS ILIUIICA 110 YMOTYAHHIO MPEATOIaraeT 3aaHue KOHEYHBIX TO-
yek Oombinoi ocu. CriepBa 3aaeTcsl HauaabHas TOYKA, 3aT€M KOHEYHAasl TOYKa OCH. 3aTeM 3aj1a-
€TCs JUIMHA MaJIOM OCH — PacCTOSTHUE OT OOJBIION OCH IO KOHTYpa DILIUIICA MO MEPIeHIUKYIIS-
py. BmecTo 3ananus niuHBI Majoi ocH, MOKHO 3a7aTh yroi moBopota (rmapamerp Rotation) Bo-
o0pakaeMoro Kpyra OTHOCHUTENHHO IUIOCKOCTH MOCTPOCHHsI. YTOI MOBOPOTAa BHIOMPAETCS paB-
HEIM OT 0 1o 90°.

MosxkHO HauaTh MOCTpOEHHUE C LieHTpa 3sumnca (napamerp Center). 3aTeM yKa3bIBaeTCs
KOHEYHas TOYKa OOJIbIION OCH — MOJyoCh. Jlanbllle MOCTpOeHHE aHAJIOTMYHO paHee OMHUCAaHHO-
My.

Ecnu BeiOpan mapametp Arc, TO MPOU3BOIUTHCS MMOCTPOSHUE AJUTMIITUYECKOM TYTH.

DM THYECKHE TYTH '::"

[lepBast ctagusi BelYEpUMBAHUS IUTUNTHYECKON JYTU MOJHOCTBHIO COBMAJAET C BBHIYEPUHU-
BaHUEM TOJHOTO 3JUIUIICA.

Bropast cranus HaunmHaeTcsi 3ampocoM «3ajaiiTe HadaubHbI yros win [Ilapamerp]».
(Specify start angle or [Parameter]). /lanee ciemyeT BOCIONB30BATHCS HUKE MEPEUUCICHHBIMU
napaMeTpamH :

e Havano nyru. [Tapamerp mo ymomvanuto. Heo6xoauMo 3aath HadaabHBIN yroJ
IYTH, KOTOPBIA 0mcyumuléaemcs om 21a8Hol 0CUNONH020 2aunca(oT EepBOi 3aJaHHON
ToukH). Jlamee mporpamMma MpeIIOKUAT BHIOpATh M3 CIUCKA MapaMeTpPoB «3adaiTe Ko-
HeuHbIH yron win [[lapamerp/nieHTpanbHbIi yrou|».

e Konenr nyru. Hy)xHO ykaszaTh KOHEYHBIA yroJ IyTH U Tporecc (popMUpOBaHUS
AIUTMIITUYECKOH Tyru OyIeT OKOHYEH.

e [lenTpasibHBIN yron. MoXHO yKa3aTh 3HAYEHUE IIEHTPAIBLHOIO YyIja, TEM CAMbIM
3aKOHYHUB MPOIECC POPMUPOBAHUS TYTH.

e [Tapamerp. DTO Te *e YIJibl, HO BBIPRXKEHHbIE HE B TpaJycax, a B 4acTAX JJIUHBI
KPUBOI MOTHOTO 3JutnIica. B oTBET Ha BBHIOOp 3TOr0 mapaMeTpa mporpamma 3armpocuT 3a-
JlaTh HAYaJbHBIA TMapaMeTp Wik [YToJ] , a 3aTeM 3aJaTh KOHEYHBIM TMapaMeTp WIH
[Yron/Llentpanpablit yron]. B orBeT HE0OXOAMMO BBECTH COOTBETCTBYIOIIEE OTHOCH-
TeIbHOE 3HAUYEHHUE YIJIOB, BBIpAXKEHHOE B mMpoleHTax. [lapamerpsl, yka3aHHbIE B KBaj-
paTHBIX CKOOKAaX, MO3BOJISIOT BEINTH B OOBIYHBIN PEXKHUM 3a/IaHUs 3HAUYCHUS YTIIOB.

MHOroyroJbHuKH G |
[TporpaMmma co3aeT MPUMUTUB — MPABHIbHBIII MHOTOYTOJBHUK — 3aMKHYTBHIM KOHTYp C
pebpamu, paBHOU IIUHBL J{0IycTUMOE KOJMYECTBO CTOPOH — OT 3 g0 1024.
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CHauaJyia TOSIBIISIETCST 3aIPOC O KOJMYECTBE CTOPOH, 3aT€M MpeJiaractcsi yKazaTh IICHTP
okpyxkHocTu win [CtopoHna]. B mporpamme npeaiaraeTcsi Ha BBIOOpP OJMH U3 TPEX CIIOCOOOB TO-
CTPOCHUA MHOT'OYT'OJIbHUKA!:

e Cropona (Edge) — 3amatoTcst AB€ TOUKH, KOTOPBIE OMPEEISIOT MOJI0KEHUE JTH000-
ro u3 pedbep MHOTOYTOJIHHHKA.
» Bimcannsrii B okpyxHocTh (Inscribedincircle). [Toce Bei6opa 3Toro mapamerpa
CIIEYET 3aJ1aTh painyc OKPYKHOCTH, B KOTOPYIO OyeT BIUCaH (OPMHUPYEMbIii MHOTO-
yrosibHUK. T.e. 3a1aeTcsl paccTOsIHUE OT LIEHTpa JI0 JII000H BepIIMHBI MHOTOYT OJIbHHKA.

e Onucannpiit Bokpyr kpyra (Circumscribedaboutcircle). Tlocne Bei6opa sToro ma-
pamerpa clemyeT 3a/aTh Paguyc OKPY)KHOCTH, BOKPYT KOTOpOW OyneT omucaH popmH-
pyeMbIii MHOTOYTONBHUK. T.e. 3aaeTcsi pacCTOSHHE OT IICHTpa J0 CEpeIUHBI JTHOOO0TO
pebpa MHOTOYTOJIbHHKA.

Cnnaiin
CmutaiiH - 3TO raaakas KpuBas, KOTOpasi CTPOMTHCS HA OCHOBE HEKOTOPOI'0 MHOKECTBA TO-
yek. [lo ymonmuaHuio 3Ta riajgkas KpuBas 10JKHA IIPOXOJAUTh YEpe3 BCE 3aJaHHbIE M0JIb30BaTE-
nem Touku. CHawama 3a7aeTcs NepBas TOYKa CIUlaiiHa. 3aTeM 3amaeTcs clieayromast (BTopas)
Touka crutaiiHa. Ilocie BpIOOpa IBYX MepBBIX TOYEK OYAET JaH pacHIMPEHHBIH 3ampoc «3anaiTe
cienyromyo Touky win [3amkHH/omyck]<YKaxXuTe KacaTeabHYIO>».HW)KE MPHUBEACHBI pac-
mUPPOBKH JAaHHBIX TAPAMETPOB:
e 3amkHHu (Close). 3aMbIKaeT CIUTaifH, COSTUHSSI HEMPEPHIBHON KPUBOW MTOCIIECTHIOO
TOYKY C IIEpBOM.
e Jlonmyck (Tolerance). C momoImpi0 3TOr0 mapameTpa YKa3bIBaeTCs Ha CKOJIBKO
ONMM3KO K yKa3aHHBIM TOYKaM OyzeT mpoBejeH crutaiiH. [lo ymomyanuio naHHBIN mapa-
MeTp paseH (. B 3TOM cilydae CIIaliH IPOBOJNUTHCS HEMOCPEACTBEHHO Y€pe3 TOUKHU.
e YKaXXUTe KacaTeJlbHYI0 K HaudanbHOW Touke (Starttangent). Ilocne 3aBepiueHus
BbIOOpA TOYEK, yKa3bIBaeTCsl HAIpaBlieHUE KacaTelbHOW B HayalbHOMW, a 3aT€M M B KO-
HeuHOU Touke. [t BbIOOpa MPUHATHIX 10 YMOJIYaHUIO HAINIPaBICHH, HAa 00a Mpuriaie-
HUSI KOMaHJIHOM CTpOKHU HaxkumaetcsEnter.
PenaktupoBaHue cnjiaiiHOB.
Jlnst u3MeHeHus CrulaiiHa BBIOMpAeTcss KOMaH/Ia U3 OCHOBHOTO MEHIO PenmakTupoBanme —
O6wexT — Crunaiin. JIubo BIACTUTE CIUIAiH, U yJAepKHUBas MPaBYIO KJIABHUILY MBIIIN BHIOEPHUTE
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napameTp «pelaKTUpOBaTh CIUIaH». [l penakTUpOBaHUsI B KOMaHJIHOM CTPOKE IMpeJiaraeTcs
pSI mapaMeTpoB, PUBEICHHBIX HIUKE!

Touku Ha xpuBoii (Fitdata) Beibuparorcs TOUku, KOTOphIE HEOOXOAMMO OTPEIAKTUPOBATE.
[Tocne BbIOOpa 1aHHOI KOMaHBI B CBOIO O4epeb OyIeT MPeIoKeH Pl HUXKE MEPEUUCICHHBIX
napamMeTpoB:

Ho6aBp (Add). C momoIipio 3TOr0 mapaMmerpa MOXHO J00aBUTh JOMOIHUTEIBHBIC Y3II0-
BbIe TOUKH. By crutaifHa OyJeT MEHSThCS B IIPOIIECCE BRIOOpA TOUYEK CPasy Ke.

Pazomknu/3amkau (Open/Close). [To3BossieT pa3oMKHYTh/3aMKHYTh CIJIAWH-KPUBYIO, HC-
MOJIb3Ysl y3JIOBBIE TOUKH.

Vnamu (Delete). Y nanser BoIOpaHHYIO Y3JI0BYIO TOUKY.

[Tepenecu (Move). IlepeHocHT y3710BYIO TOUKY.

Vo6epu (Purge). Y nanser nadopmaruio 06 y3m0Boil TOUKE.

Kacarenbnas (Tangents). [Io3BossieT yka3zaTh HaKJIOH KacaTeNbHON B HA4aJbHOW M KOHEY-
HOM TOYKaX OTKPBITOTO CILIaiiHa, JIMOO HAKJIOH OJTHOM KacaTeIbHOM JJIsl 3aKPHITOTO CIUIaifHa.

Honyck (toLerance). [To3BomnsieT yka3aTh ¢ KakUM JOMYCKOM OyJIeT MPOBEAEH CIUIaiH de-
pe3 y3JI0BbIE TOUKH.

Brixon (exit). Komanna 3aBepiieHust paboThl ¢ JaHHBIM HA0OPOM MapaMeTpOB.

e Pazomknu/3amknau (Open/Close). Ecnu crumaiftH-kpuBas He 3aMKHYTa, ¢ TTIOMOIIBIO
JAHHOM KOMaH[IbI MOKHO €€ 3aMKHYThb. 3aMbIKA€TCsl CIUIAH, COEIUHSAS HEMPEpPhIBHOMN
KPHUBOH MOCJEIHIO TOYKY ¢ MepBOod. Eciu crijaliH 3aMKHYT, €r0 MOKHO Pa3OMKHYTb,
yAQIIsAs CBSA3b MEXKAY IIEPBOM U IMOCIEAHEN Y3JI0BOM TOUKOM.

e [Iepenecu Bepmmny (MoveVertex). C moMoIIbp0 3TOM KOMaH/bl YKa3bIBACTCS PEAAKTH-
pyemMas Touka, a 3aTeM OIIPEAEIIAETCS €€ HOBOE MECTOPACIIONIOKEHHUE.

e smenu (Refine). C momomipto 3TOro mapamerpa MOXKHO OTKOPPEKTHPOBATH
CIUIaliH-KPUBYIO TpeMs crioco0amH.

» [lobasums Ho8ble KOHmMpONbHble MoyKu. B 11enoM crjailH He W3MEHUTHCSA, HO YMEHb-
HIUTHCS MHTEPBAJI MEXY COCETHUMHU KOHTPOJIbHBIMU TOUKAMH.

- Tosviuenue nopsaoka cnaatina.Bo BceM cruraifHe OyneT yBEIMYEHO KOJUYECTBO
KOHTPOJIBHBIX TOYEK, OJTHAKO MOCIIE 3TOTO MOPSAAOK CIJIaifHa Y)Ke Helb3s OYJeT YMEHBIIIHTD.

» lI3MeHeHre Beca MpOU3BOJbHON KOHTPOJbHOU TOUkH. [Ipu yBennueHnn Beca KOHTPOJIb-
HOW TOYKH, KpuBas OyneT mpuOIMKaTbcs K NaHHOW Touke. T.e. Kak Obl yBENTMYMBACTCS CHIIA
MPUTSHKEHUS.

e Pesepc (rEverse). 3mensieTcss HanpaBiieHHe CIjlaiiHa, T.€. HauajdbHas TOYKA CTAHOBUTb-
Cs1 KOHEYHOM, 1 HA00OPOT.

e Ormenu (Undo). OTMeHsieTcst TocneAHss onepanus peJaKTHPOBAHHUS.

1.3 JIaGoparopHas padora Ne3 ( 2 yaca).
Tema: «OcHOBHBIE CpeICTBa BIMOTHEHUS n300pakeHus B mpoctpanctee AUTOCAD».

1.3.1 Heapb padoTbi: 3yuynuTh OCHOBHBIC CPECTBA BHIMIOJHEHUS N300paKEHHS B TIPOCTPaAH-
ctee AUTOCAD

1.3.2 3apauu padoTsI:
1. I3yunTh OCHOBHBIE CPE/ICTBA BHITIOIHEHUS N300pakeHust B mpoctpancTBe AUTOCAD
1.3.3 Ilepeyens NpuOOPOB, MATEPHAJIOB, HCIIOJIb3yEeMBbIX B JIa0OpaTOpHOii padoTe:
1. ITepconanpusiil kommsiotep (1K)
1.3.4 Onucanue (xoa) padboThI:
IIpocTpaHcTBO M KOMIIOHOBKA YepTexKa
®opmupoBanue B AutoCAD monenu o0beKkTa, B TOM YHCIIE TPEXMEPHOH, OOBIYHO HE
ABJISIETCSA CAMOLIEIIbI0. DTO AeNaeTcs Ui JajdbHEHUIIEero UCIoIb30BaHU TaKOW MOJEIN B CUCTe-
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MaxX MPOYHOCTHBIX PACYETOB M KMHEMAaTHUYECKOTO MOJEIMPOBAHUS, MPU MOITYYEHUH MPOCKTHO-
KOHCTPYKTOPCKOM JTOKyMeHTaIuu, (oTorpaduuecku TOCTOBEPHOTO M300paKEHHUSI TOTOBOTO U3-
JIeNUs 10 ero MPOU3BOACTBA, MPHU IKCIOPTE TPEXMEPHBIX MOJENEH B JPyrue MporpaMMbl KOM-
nbIOTEpHON Tpaduku u T. 1. Bo Bcex ciydasx mpuMeHEHUs MOJIENN HEOOXO0IMMO €€ 0ToOpaXke-
HUe 100 Ha SKpaHe MOHHUTOPA, TUOO0 B BUJIE TBEPION KOIHUH.

B nanHoif rimaBe OyAyT pacCMOTpPEHBI BO3MOKHOCTH OTOOpa)K€HUS U PEIaKTHPOBAHUS
MoJielIe B BYX IPOCTpaHCTBax — mpocrtpaHcTBe mozaenu Model Space n nmpocTpaHcTBe HcTa
Paper Space, ucnonp3yembiX NMpu CO3AaHUU YepTexa. BaxkHO MOHMMAaTh, KaK U KOTJla CIEayeT
NOJIb30BAThCSl POCTPAHCTBOM JIMCTa MM Mojenu. OBiaseB 3TUM MHCTPYMEHTOM, MOXKHO 3Ha-
YUTENbHO YCKOPUTD Pa3pabOTKy U3/EIHs U MOBBICUTH TPOU3BOIUTEIBHOCTD.

OOBIYHO B MPOCTPAHCTBE MOJENN CO3JAIOTCS M PENAaKTUPYIOTCS MOJEIH pa3padarbl-
BaeMOTo 00BEKTa, a B MPOCTPAHCTBE JUCTA (POPMUPYETCS 0TOOpaKEHHE ITOTO 0OBEKTa Ha TIJI0C-
KOCTH, TO €CTh YePTeX C HEOOXOJUMBIMH IrpapuuecKuMU N300paKEHUSIMH, PAMKON YepPTEKHOTO
JIUCTA, HAIMMUCSIMU U IpyTroi rpadudeckoil nHpopManueit, HeoOXOAMMOM ISl BBIBOJIA HA TUIOT-
tep. Korna monp3oBaTenh HaXOAWUTCS B MPOCTPAHCTBE JIMCTA, JOIMYCKACTCS CO3JaHHE IIaBaro-
HIMX BUAOBBIX 3KPAHOB, Ha KOTOPBIX pa3MelIatoTcs pa3jyHble BUIBI pUCYHKA. B 3aBucumoctu
OT CUTYaIlMM MO’XHO BBIYEPTHUTH COAEPKUMOE OJHOTO MM HECKOJBKHX BUIOBBIX PKPAHOB, 3a-
JaTh AJIEMEHTHI YepTeKa, BHIBOAUMBIE Ha IIOTTEP, BHIOPATh CIOCOO KOMIOHOBKH M300pakeHUs
Ha yiucte Oymaru. [Ipu 3TOM He 3arpoMOKJIaeTcs PUCYHOK MPOCTPAHCTBA MOJAEIH, YTO YCKOPSIET
1 obJierdyaeT peIaKkTHpoBaHue pa3pabaThiBaeMOro 00hEKTA.

Ha ueprexe B mpocTpaHCTBE JHMCTa, KaK IMPaBWIO, MPEACTABIECHBl OPTOTOHAJILHBIE
(MpsAMOYTOJIbHBIE) MPOEKIUU OOBEKTA C Pa3IMUYHBIX TOYEK 3PEHUSI HAa TPEXMEPHYIO MOJENb, a
MHOI'/Ia M €e aKCOHOMETpHUecKoe n3o0pakeHune. Bee n300paxeHns JOKHBI HAXOAUTHCS B CO-
OTBETCTBYIOIIUX 00sacTAx nmpocmoTpa. Co3gaHue OKOH MPOCMOTPA, BHIOOp ¥ MOAM(UKAIINS BH-
JIOB, MTOKA3bIBAEMBIX Yepe3 ITH OKHA, HEOOXOAUMBI KaK MpU (pOPMUPOBAHUH TPEXMEPHBIX MOJIe-
Jei, Tak u npu ux moaudukanuu. KagectBeHHOe 0TOOpakeHHE TPEXMEPHBIX 0OBEKTOB MO3BO-
JSIET CYIIECTBEHHO YIPOCTUTH paboTy ¢ MOJEIBIO.

B AutoCAD o0kHO pucyHKa pa3iesieHO Ha 3aKJIaJKH; Ha OJHOM M3 HUX PaCIOJ0XKEHa
MO/IEITb, & OCTAJIbHBIE (MX MOXKET ObITh HECKOJIBKO) MPEACTABISAIOT COO0I aHaJIOru JTUCTOB Oyma-
ru. J[ns mepexoma B MpOCTpaHCTBO MOJEIN HEOOXO0auMO 00 BBIOpaTh 3akiaaky Model, mu6o
c/enaTh TEKYIIUM IUIABAIONIMKA BUOBOM 3KpaH Ha nucte. imenHo Ha 3aknanke Model paboraer
MOJIb30BaTENb, CO3/1aBas U pelakTupys oObekT. Eciu oHa akTHBHA, 3TO BCEr/la O3HAYaeT, YTO
paboTta Bemercss B MpoCTpaHCTBE MojeH. 3akinaaka Model Moxxer ObITh pa3zeneHa Ha Hemepe-
KPBIBAIOIINECS BUIOBBIC SKPaHbl, KOTOPbIE MPECTABISAIOT Pa3INUHbIe BUIbI MOJCIH.

IIpocTpaHcTBO MOAE/IN ¥ IPOCTPAHCTBO JIHCTA

Ilpocmpancmeo modenu (Model Space) — ato nmpoctpanctBo AutoCAD, rie dopmupy-
IOTCSI MOJIeTM OOBEKTOB KaK MPH JBYMEPHOM, TaK M IMPU TPEXMEPHOM MojenupoBaHuu. O Tom,
410 B OKHE AutoCAD Ha Tekynuii MOMEHT yCTaHOBJIEHO MPOCTPAHCTBO MOJEIHU, TOBOPST COOT-
BeTcTBYyIommas nukrorpamma [ICK B pabouem mose yeprexka, HHIUKAIMSA KHOOK Model B HUX-
Hel yvactu pabouero mosst (puc. 1) m MODEL B crpoke cocrosausa. Ecnu monws3oBartens
AutoCAD paGotaeT TONbKO ¢ IByMEPHBIMH 00BEKTaMH, €My HET 0CO00H HE0OX0AUMOCTH Tepe-
XOJIUTH B MIPOCTPAHCTBO JIMCTA: BCE U300pakeHUsI 00BEKTa, a TaKKe JONOJHUTENbHAsS HHPOpMa-
s (pamka opmara, pasmMepbl, OCHOBHAsI HAAMKCh U TP.) MOTYT ()OPMUPOBATHCS B MPOCTPaH-
CTBE MOJIEJIH.
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Puc. 1. [IuxktorpamMmma nosjab30BaTeabCKON CUCTEMBI KOOPJUHAT MPOCTPAHCTBA MOJETU

PaGota B mpocTpaHCcTBE MOJENN MPOU3BOIUTCS Ha Henepekpbléaouuxcs BUIOBBIX K-
paHax (OKHax); TaM CO3/1aeTCsi OCHOBHOM PUCYHOK MJIM MoJieNb. Eciau B OKHE MporpaMMmsbl Ipu-
CYTCTBYET HECKOJBbKO BHJIOBBIX 3KPAHOB, TO PEeJaKTUPOBAHKE, MPOU3BOAUMOE B OJHOM M3 HUX,
OKa3bIBaeT JICHCTBHE Ha Bce OcTajbHbIC. HecMOTpst Ha 3TO, 3HAYECHUSI SKPAHHOTO YBEIMUYCHHS,
TOYKH 3PEHHUS, MHTEPBaJia CETKH M IIara Jiylsl Ka)JI0ro BUJOBOIO SKpaHa MOTYT YCTaHABIMBATHCSA
OTJIENBHO.

Ilpocmpancmeo nucma (Paper Space) — 3to mpoctpanctBo AutoCAD, HeoOxomumoe
Ui OTOOpakeHUs: 00beKTa, CPOPMHUPOBAHHOTO B MIPOCTPAHCTBE MOJAECIH, HA NEPEKPbIBAIOUUXCSL
(nyaBaromux) BUAOBBIX dKpaHaX. [IpocTpaHCcTBO NncTa o0jeryaer mojaydyeHue TBEPIbIX KOMUMN
PUCYHKOB M 4YepTexel, pa3pab0TaHHBIX aBTOMATU3UPOBAHHBIM myTeM. Eciu Obl mpOCTpaHCTBO
JUCTa HE MCMOJIb30BAIOCh, MPUILIOCH Obl 3arpPOMOXAATh MPOCTPAHCTBO MOJENH TpaduiecKon
uH(popMalrelt, HeoOXOAUMON JHIIb Ui GOPMUPOBAHUS YEPTEKHBIX JTUCTOB. Benp Takue 3e-
MEHTBI, KaK paMKa 4epTeXHOIr0 JIMCTAa, OCHOBHAs HAJIUCh U JIpyras rpapuyeckas 1 TEeKCTOBas
uH(pOpMaIIKs, HE UMEIOT OTHOIICHHS K peaTbHONU MOJICH U TPEOYIOTCS TOIBKO B pacriedaTke.

Jlucmom HazpiBaeTcs KOMIOHEHT cpenbl AutoCAD, uMmuTHpYOmUNA JTUCT Oymaru u
XpaHsmui B cebe Habop yCTaHOBOK, MCIIONB3YEMbIX MPH BBIBOJE Ha miioTTep. Ha nucre MoxkHO
pa3MeniaTh BUJIOBBIE DKPaHbI, a TAKKE CTPOUTh T€OMETPUUYECKUE 0OBEKTHI (HalpUMep, dJIeMeH-
Thl OCHOBHOW HaANUCH). PUCYHOK MOXET co/iepkaTh HECKOJIBKO JIUCTOB C Pa3HBIMU BHJIAMH MO-
JeNU; JUTsl KaXKJIOTO JINCTa aBTOHOMHO 33/1al0TCsl 3HAUeHUs MaciiTada mevyatu U pa3MepoB CTO-
poH. M300pakeHue JIMcTa BHITISAUT HAa SKpaHe TOYHO TaK K€, KaK ¥ BRIUEPUCHHBIN Ha MJIOTTEpE
JIUCT.

Buooeoii sxpan (viewport) mpeacTasisieT codoil yyacTok rpauueckoro 3KkpaHa, Ha Ko-
TOPOM OTOOpa)kaeTcsi HEKOTOpasi 4aCTh MPOCTPAHCTBA MOJEIIN PUCYHKA.

[TpocTpaHCTBO JHCTa CTPOrO IBYMEPHO, U BHJETh €r0 MOKHO TOJBKO C TOYKH 3PEHUS,
MEePHIEeHANKYIISIPHOMN TocKocTH Jincta. O ToM, yTo B AutoCAD Ha TeKyluii MOMEHT yCTaHOB-
JICHO TPOCTPAHCTBO JIUCTA, TOBOPAT COOTBETCTBYIoMIas mukrorpamma [ICK u mHaukamnusi KHON-
ku PAPER B cTpoke cocTosinust BHM3y padouero crona AutoCAD (puc. 2).
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Rescoring cached viewports - Regenerating layour.

Command 2

Puc. 2. PabGouuii cTon B IpoCTpaHCTBE JTUCTA

B mpocrpanctse nucra nuktorpamma [ICK umeer TpeyronpHyto Gopmy; pacmonaraercs
OHa BCET/Ia B JIEBOM HIKHEM YTy 00JIaCTH PUCYHKA.

[Tocne co3ganwst TUTABAIOIINUX BUOBBIX YKPAHOB BHOCUTH U3MEHEHUS B MOJIENIb MOXKHO,
nepexonis ¢ 3akianku Layout Ha 3aknmaaky Model. Ha nucte B mo6oe Bpems gommyckaeTcst u3me-
HEHUE TmapaMeTpoB, HampuMep Gopmara OyMmaru wiv Maciitada neyaTH.

UtoObI cnenaTh Tekymieid 3akianky Model, HeoOX0aUMO IMIETKHYTh Ha HEH KHOIIKOU
Mbimu uan BBecTH MSPACE B koMmaHgHOU cTpoke. UTOOBI TIEpelTH U3 ATOW 3aKIaIKH B MPO-
CTPAHCTBO JINCTA, TOCTATOYHO IIETKHYTh Ha OJJHOW u3 3akiaaok Layout mwim BBectu LAYOUT B
KOMaH/IHOU CTPOKE.

OTKpBIB JTUCT, MOKHO paboOTaTh JMOO B MPOCTPAHCTBE JINCTA, JUOO B MPOCTPAHCTBE
MOJIeTH (B MOCJIEIHEM CIIydae HY>KHO CIeNaTh TEKYIUM KaKoW-IT100 W3 BUAOBBIX SKpaHOB). s
TOTO YTOOBI ClleNaTh BUAOBOM SKpaH TEKYIIMM, JOCTaTOYHO YCTAaHOBUTH Ha HETO yKa3aTellb
MBI U JBAX/bI METKHYTh €€ JIEBOH KHOMKON. UTOOBI TEKYIIMM CTaI0 MPOCTPAHCTBO JIUCTA,
ClIeyeT JABaK/Jbl IIETKHYTh KHOMKON MBIIIM HA TOM MECTE, TJIe¢ HET HU OJIHOTO BHUJIOBOTO IKpa-
Ha. [lepeximouaThCsi MEKIy MPOCTPAHCTBAMU MOJIETH M JIUCTa MOXKHO TaKXKe C TIOMOMIbIO KHO-
ok MODEL/PAPER B ctpoke cocrosiaus. [Ipu TakoM crmoco6e mepekrodeHust B MpOCTPAHCTBO
MOJIETIU TEKYIIIUM CTAHOBUTCS BUIOBOM dKPaH, KOTOPBINA OBLIT aKTHUBEH MOCIICTHUM.

[IpocTpaHcTBO NHCTa — 3TO aHAJIOT JIUCTAa OyMaru, Ha KOTOPOM MPOU3BOJIUTCS KOMIIO-
HOBKa 4epTeka Iepell ero BeIBOJOM Ha mioTTep. B AutoCAD mmeeTcss HECKOIBKO 3aKIIago0K
Layout, 6marogapst ueMy OJiHa M Ta € MOJIEJIb MOKET OBbITh IMpe/CTaBieHa Ha YepTexe B pas-
JUYHBIX BapuaHTaxX. KaXAplil JUCT pUCYHKA MOXXHO CUUTATh OTICIBHON €IMHUIIEH KOMIUIEKTa
MIPOEKTHOM AokyMeHTaluu. [locie co3maHus HOBOTO JIMCTa Ha HEM pa3MeNIaroTCs IUIaBaolne
BUJIOBBIE KPAaHBI, KOTOPBIC MPEICTABISIIOT MOJAEIb B Pa3lUYHBIX BHAaX. KaxxaoMy BHIOBOMY
9KpaHy MOTYT OBITh MPUCBOEHBI OT/ENIbHBIE 3HaU€HNE MaclTaba U COCTOSIHUE BUIUMOCTHU CIIO-
€B.

[Tocne memyka KHONMKOW MbImM Ha 3akianke Layout AutoCAD mepexoaut B cpemy
MIPOCTPAHCTBA JUCTA (CM. puC. 2). IIpAMOYTOJIbHUK C TEHBIO COOTBETCTBYET HA dKpaHe Gopmary
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Oymaru, Ha KOTOpBI HACTPOCHO YCTPOWCTBO medaTH. I'paHuIlbl 001acTH MevyaTtd 0003HAUYEHBI
HITPUXOBBIMH JTUHHSIMH.

JlJs co3manust HOBOTO JINCTa HEOOXOIUMO HIETKHYTh MPAaBOil KHOMKON MBIIIN Ha SPIIbI-
Ke 3aKianku Layout ¥ B OTKpBIBIIEMCS KOHTEKCTHOM MeHIO BbIOpaTh myHKT New layout. s
NepeuMEHOBaHMs 3aKiajgku Layout cienyer BbI3BaTh KOHTEKCTHOE MEHIO M BOCIIOJIB30BATHCA
MyHKTOM Rename.

Pa6ora ¢ aucramu

[Tocne TOro Kak MoJb30BaTE b 3aBEPIIMII CO3JAaHUE MOJICIH, OH OOBIYHO IEPEXOIUT Ha
3akyaaky Layout 1 HauMHAeT KOMIIOHOBATh JIUCT yepTexa. [lpu nmepBom oOpalieHnu K JUCTy Ha
HEM CO3/1aeTCsl OJIMH BUJIOBOW SKPaH; M300pakKEHUE JINCTA C TEHBHIO M BBHIIOJHEHHBIA IMITPUXO-
BBIMU JIMHUSIMH TPSIMOYTOJBHUK CUMBOJIHM3UPYIOT TEKYLIHH (opMat JIMCTa U TPAHUIBI 00JIACTH
€ro revyary.

Jucneruep HabopoB mapamerpoB nucToB Page Setup Manager, conepxxaniuii cBeeHus
O BBIJICJICHHOM Ha0Ope MapaMeTpoB, OTKPBIBAETCS MPH MEPBOM OOpaIIeHUU K JHUCTY JIHOO U3
KOHTEKCTHOTO MEHIO, KOTOPOE€ BBI3BIBACTCS HICTYKOM IPABONH KHONKM MBIIIM Ha 3aKIaJKe
Layout (puc. 3). ucneruep HaOOpOB MapaMeTPOB JUCTOB IMpEAJiaracT HaCTPOUTH CIICIYIONINE
napameTpsl (puc. 4):
* Device name: — UMs yCTPOICTBA;
* Plotter: — miortep;
* Plot size: — ¢opmar neyaru;
* Where: — noxkiiodenue;
* Description: — mosicHeHUE;
* Display when creating a new layout — ycTraHoBKa JaHHOTO IapaMeTpa o0ecredrBaeT OTKPBITHE
JucrnieTuepa HabOpoB mapameTpoB JmcToB Page Setup npu cozmaHuu HOBOTO JIUCTA.

Select All Layouts

Activate Previous Layouk
Activate Model Tab

1
© o
|
€3 s
~ |
< o
e .Nelw ia'f.nu.t .
Q'?\j From template. ..
= Delete
Rename
]ﬁ Move or Copy...
=
[
|
A
Al

Plat. ..

Import Layout as Sheet,., PR
Export Layout ko Model, .. p—— o e —— =}

Hide Lavout and Madel tabs _

Layair - Capoute g Capoita 7
Cortostid : <awitching to: Layoutl:s>
Pestoring cached wiewports — Regenerating layout.

Command :

Puc. 3. KonTtekcTHOe MeHIo 3akianku Layout
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[ §Page 5etup Manager E

I

)

‘ Current lavouk; Layoutl
DWG |

i

Learn about the
Page Setup manager

~Page setups
Current page setup:  =MNone:=

*Lavoukl*
*Lavouks*

Sek Current

Mew, ., |

[Tt |

Irnpork...

rSelected page setup details

Device narme: Samsung ML-1200 Seties

Plakter: Samsung ML-1200 Seties

Flat size: 209.97 x 296,93 mm {Landscape)
Where: LPT1:

Description: Samsung ML-1210/ML-1220M

[~ Display when creating a new layout Close

| Help

Puc. 4. lucnierdep nmapameTpoB JIUCTa

JInst Toro 9ToOBl OTPENAKTUPOBATH MapaMeTphl JIUCTA, CIETyeT B JAMAIOTOBOM OKHE
Page Setup Manager menkHyTh Ha kHonike Modify..., mpu 3TOM 3arpyskaeTcs IUaioroBoe OKHO

Page Setup (puc. 5).

IExtents VI

Scale: |1:1 'l

w 000

o |00

r—Plat offset {origin set ko printable area)

I 1 i
I 1 urit

[ Scale lineweights

-

mm I~ Center the plot

mn

Page setup rPlot skyle table (pen assignments) ——
el Y
I
Mame: <honex .E;.J INone _vj bl
r—Printer /plotter
Iame: I@ Samzung kL-1200 Series LI Properties |
—Shaded viewpart options
Flotter: Samsung ML-1200 Series - Windows Swstem Driver ... —d 20 MM f— Shade plot I'qs displaved vl
where: LPT1: £
Ira} Quality INormaI hd l
Description:  Samsung ML-1210/ML-1220M ~
=
i DPI 300
~Paper size r~Plot options
Ip,4 (210 % 257 MM} | [V Plot object ineweights
[~ Plak with plot skyles
rFlat area r~Plot scale
V¥ Plot paperspace last
Wihat to plat: I~ Fit to paper

™ Hide papetspace objects

Drawing orientation
 Partrait

¥ Landscape

[~ Plat upside-down

Preview. .. |

o]

Cancel I Help

Puc. 5. /IlnanoroBoe OKHO OIIpEAEIICHUs IApaMETPOB JINCTA

* B ob6nactu Page setup coobmaercs ums Habopa mapamerpoB jircta. 3Hadok DWG crnpasa 03-
HAyaeT, YTO TUAIOrOBOe OKHO Page Setup oTKpBITO U3 JIMCTA. 3HAYOK BHINIAAUT HHAYE, €CIIU 3TO

AUaJIOroBOC OKHO OTKPBITO U3 I[chequpa IIOAIINBOK.
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* B o6nactu Printer/plotter onpeaenstoTcst mapameTpbl CKOHQUTYPUPOBAHHOTO YCTPOHCTBA Iie-
YyaTH JIsl UCTIOJIb30BAaHMSI IIPH pacnedarke (MyOIuKauu) JUCTOB YepTeka UITU MOIIUBKH.
* B obnactu Paper size mpuBelieH CIIMCOK CTAaHAAPTHBIX (OPMATOB, Pa3pELICHHBIX AJS MPHUMe-
HEHUS B BHIOPAHHOM yCTpoiicTBe mevatu. Eciu miorTep emie He BbIOpaH, B CIIUCKE MEpeyuciie-
HBI BCce MojaepxKuBaeMble ¢popmartsl 1uctoB. OONacTh nevaTH, onpeaesieHHast B COOTBETCTBUU C
TUIIOM TeYaTaloIero yCTporucTBa U (hopMaToM JIHCTa, BBIACTSETCS B JUCTE IUTPUXOBOU JTUHHUEH.
[Ipu BeIBOZE B pacTpoBelii ¢opmar (Hampumep, B BMP— umu TIFF-¢aiin) pasmepsr ueprexa
OTOOpaXarOTCs HE B JIOWMAaX/MIJTUMETPax, a B MUKCENax.
* B o6nactu Plot area onpenensercs BBIBOANMAs Ha ME€YaTh YacTh YepTekKa.
* B ob6mactu Plot offset (origin set to printable area) onpeaensercst cMeleHne 00IacTH MmevaTu
OTHOCHTEJIBHO JIEBOTO HMIKHETO YIJa Me4aTaeMoi CTPaHMLbI WK Kpas Oymaru, B 3aBUCUMOCTHU
oT yctaHOBKH mapameTtpa Specify plot offset relative to quanorosoro oxna Options, Bkiaaka Plot
and Publish.
* B o6mactu Plot scale ycranaBnmuBaeTcst Macitab e AMHUI] YePTEKa, BEHIBOAUMBIX Ha medath. [1o
yMosr4aHuIo Juist aucta Layout ycranaBnuBaercst macirad 1:1. s 3aknanku Model — 3Hauenue
MmacmTaba Fit to paper.
* B o6mactu Plot style table (pen assignments) ycraHaBiIMBaeTCsl TEKyIasi TabJna CTUIICH Tie-
yaTh (Ha3HAYeHHE MEPHEB), PEIAKTUPYIOTCA UMEIOLIUECS U CO3AI0TCSl HOBbIE TAaOJIUIbI CTUIICH
neyaTH.
* B o6actu Shaded viewport options 3amaeTcst cmoco0 BbIBO/IA Ha MeYaTh PaCKpaIieHHbIX U TO-
HUPOBAHHBIX BUIOBBIX SKPAHOB M OMPEACISAIOTCS WX YPOBHM Pa3peIICHUS H KOJIMYECTBO TOUEK
Ha JIOUM (T/II0HM).
* B o6nactu Plot options ycTaHaBIUBaIOTCs MapaMeTphl eYaTH.
* B o6mactu Drawing orientation 3aaeTcst OpueHTalUs YepTeka Ha JIUCTE IS TIOTTEPOB, MO/-
JEPKUBAIOIIUX €€ KHIDKHBIA U aIbOOMHBIN BapUAHTHI.
* Knomnka Preview... mpenHazHaueHa s IpeJBapUTEIHLHOTO MPOCMOTpPA YepTeka Ha SKpaHe B
TaKOM BHJIE, B KAKOM OH IOSIBUTCA Ha Oymare. [l BbIX0/1a U3 peKuMa MpeaBapUTEeIbHOTO MPo-
CMOTpa HE0OX0oauMO Hakath Esc mnm Enter.
Ecnu He Hy)HO, 4T00BI 1HanoroBoe okHo Page Setup Manager oTKkpbIBajioch NpH Hayase pado-
THI C KaXJbIM HOBBIM JIUCTOM, cieayeT yoparb ¢uiakok Show Page Setup Manager for new
layouts Ha Bknagke Display auanoroBoro okna Options. J{ist Toro yto6s! nporpamma AutoCAD
HE cO3/]aBajla aBTOMAaTHYECKH BHUJIOBOM 3KpaH Ha Ka)XIOM HOBOM JIHCTE, MOTpeOyeTcs OTKIIO-
yuTh TaM ke pyakiuio Create viewport in new layouts.
Hmeronyecs: B pUCyHKE JIMCTHI MOKHO YJANsITh, IEPEUMEHOBBIBATh, MIEPECTABISATh MECTAMU U
KOIUPOBATh. [[7151 3TOro 1OCTaTOYHO LIEIKHYTh IIPAaBOM KHOIIKOM MBIIIU HA SIPJIBIKE JIUCTA, a 3a-
TeM BBIOpaTh HY)KHBIN MYHKT U3 KOHTEKCTHOTO MEHIO.
Ecnu npucBouts umsi Habopy mapaMmeTpoB, YCTAHOBJICHHBIX Ui JIMCTA, M COXPAHUTh JTOT Ha-
00p, ero paspemiaercsi BIOCIEACTBUU MPUMEHATh K IPYIUM JHcTaM. Mcnonb3ys i 1ucTa pas-
JUYHBIE HA0OPHI MMapaMeTPOB, MOKHO BBIBOAMTH €TI0 HA TeUaTh B pPa3HBIX BapHaHTaX, HE 3aTpa-
YHBas Ha 9TO 3HAUYUTEIbHBIX YCHIIUH.

Buaosbie 3kpaHbl
Buooeoti sxkpan (viewport) npeacTaBisieT co00i ydacTok rpaduaeckoro sKkpaHa, TJie 0ToOpaxka-
€TCs HEKOTOpasi 4aCTh MPOCTPAHCTBA MOJIEIIM PUCYHKA.
Cy1iecTBYIOT 1Ba TUIA BUIOBBIX DKPAaHOB — HEMEPEKPHIBAIOIINECS U MEepeKpbIBatomuecs (puc.
6). Henepexpuigarowuecsi BUAOBBIE SKPAaHbI PacloyiaraloTcs Ha 3KpaHe MOHUTOpPA MOJ00HO Ka-
¢denbHbIM TUIUTKaM Ha cTeHe. OHU MOJHOCTHIO 3aMONHSIOT TpaduuecKylo 30Hy U HE MOTYT Ha-
KJIabIBaThCs IpYT Ha Apyra. Ha muioTrep HemepeKphIBArOIIMECs BUIOBBIE YKPAHbBI BHIBOASTCS
TOJIBKO MOOJAWHOUKE. [lepekpvisarowuecs BUAOBBIE YKpPaHbl MOAOOHBI MPSAMOYTOJIbHBIM OKHAM,
KOTOpbIE pacrojiaratoTcs Ha SKpaHe U MEepeMeIIaloTcsi 0 HEMY MPOU3BOJIBHBIM 00pa3oM. DTu
BUJIOBBIE DKPAaHbl MOT'YT HAKJIaJAbIBATHCS APYT HA Ipyra U BHIYEPUUBATHCS OJTHOBPEMEHHO.
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Puc. 6. I[Ipumepsl HeNEepeKPHIBAIOIIUXCSI U IEPEKPHIBAIOLINXCS BUIOBBIX 3KPaHOB

HenepexppiBaomuecsi BUA0BbIe IKPaHbI
I'padpraeckyro 06acTb B MPOCTPAHCTBE MOJECIH MOKHO pa3OWTh Ha HECKOJIBKO HEMEPEKPHI-
BaIOIUXCSI BUJOBBIX DKPAHOB, a B MPOCTPAHCTBE JIUCTA CO3/JaTh NEPEKphIBAIOIIHECs (TLIaBai0-
II1e) BUAOBBIC SKPAHBI.
OO6b19HO paboTa C HOBBIM PUCYHKOM B IIPOCTPAHCTBE MOJETH BHAYaJIe MPOU3BOIUTCS HA OJTHOM
BUJIOBOM 3KpaHe, 3aHHMAIOIIEM BCIO TpaduiecKyto 06JacTh. DTOT BUIOBOM 3KpaH MOXKHO pa3-
JIEIUTh Ha HECKOJIBKO, BHIBO/ISI HA HUX OJIHOBPEMEHHO PA3JIMYHBIC BH]IBI: HAIPUMED, HA OJTHOM —
o0muii BU, a Ha APYroM — BHJT Kakoro-nmuoo snemenTa. [Ipu sTom ynoOHO HabOm01aTh, Kak pe-
JAKTUPOBAHUE TAHHOTO AJIEMEHTA OTPAXKaeTCsl Ha PUCYHKE B LIEJIOM.
Ha nenepekpriBaromuxcsi BUAOBBIX SKpaHaX JOMyCKaeTCs:
* IPOU3BOUTH TAHOPAMUPOBAHUE U 3yMUPOBAHKE, HACTPANBATh PEKUMBI CETKH, IIIArOBOU TIPHU-
BSI3KH 1 n300paxkeHus: mukrorpammsl [1CK;
* 337]aBaTh CUCTEMY KOOpJIWHAT M BOCCTAHABIMBATH BUIBI JUJISI KAXKAOTO OTACIHLHOTO BUIOBOTO
JKpaHa;
* MEPEKIII0YAThCs C OJHOIO BHIOBOTO HKpaHa Ha APYroil B XOJe BBINOJIHEHUs KOMaH] pUCOBa-
HUS;
* COXpaHSTh MMEHOBAHHYI) KOH(UTYpaIMi0 BHIIOBBIX SKPAaHOB B MPOCTPAHCTBE MOJEIH WU
MPUMEHSTH €€ B IPOCTPAHCTBE JIUCTA.
[Tpu paboTe ¢ TpeXMEPHBIMU MOJEISAMU OOBIYHO TpeOyeTcsi Ha3HAUEHUE PA3TUYHBIX CUCTEM KO-
OpIMHAT JIsl OTAEIBHBIX BUAOBBIX SKPAHOB.
B mporiecce pricoBanus Bce M3MEHEHHsI, TPOU3BOIMMBIC Ha OHOM M3 BHIOBBIX 3KPaHOB, HEMEI-
JICHHO OTpa)kaloTCsl Ha OCTalbHBIX. [lepexitouenne ¢ 0JHOro BUJIOBOTO 3KpaHa Ha IPYrol MOXK-
HO IIPOU3BOJIUTH B JIIOOOH MOMEHT, J1a)Ke B XOJ€ BHIMOJIHEHUS KOMaH/IbI.
Co3naHne HeCKOJbKMX BUI0BBIX JKPAHOB
Konduryparmm HenmepekphIBarOIUXCS BUOBBIX 3KPAaHOB MOTYT OBITH Pa3IUYHBIMU. Bo3MOXKHO-
CTH pa3MeIIeHUs BUAOBBIX IKPAHOB 3aBUCST OT UX KOJIMYECTBA U PA3MEPOB.
Komanna VPORTS otkprsiBaeT nuanoroBoe okHo Viewports — puc. 7. C mOMOIIbI0 3TOI KOMaH-
Ibl TpadUYecKuil SKpaH pas3zenseTcss Ha HECKOJIbKO HEMepeKphIBAIOIIUXCS YacTel, Kaxaas u3
KOTOPBIX MOXKET COAepKaTh OTAeNbHbIN BuJ pucyHka. Komanna VPORTS BbI3biBaeTcs u3 na-
naromero MeHio View > Viewports > New Viewports... n1u00 IIEIYKOM Ha THKTOTPaMMe
Display Viewports Dialog Ha niaBatoriei maHean HHCTPYMEHTOB Viewports.
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[} ¥iewports E

New Wiewports | Wamed Viewportsl

Mew name: I

Standard viewports: - Preview

“Active Model Configuration”

Single

Two: Vertical Views “Cument®

Two: Horizontal
:Three: Hight
Thres: Left

Thres: Above _ .
Thres: Below Wiew: "Current

Three: Vertical Wizual stuler 20 Wireframe

Visual style: 20 “Wireframe

Three: Harizantal
Four: Equal ]
Four: Right igw: "Cument”

Four Left Wizual style: 20 wWireframe

Apply to: Setup: LChange view to: Wigual Style:

Dizplay j |2D j I"Eunent“ j |2D Wireframe _ﬂ

(] 4 I Cancel | Help |

Puc. 7. lnanoroBoe OKHO CO3JJaHUs BUJIOBBIX DKPAHOB

ITi1aBaronue BHIOBbIE IKPAHBI
Korna nmonb3oBatens BepBble NEPEKIIOYAETCS B IPOCTPAHCTBO JIUCTA, TpadUUeCKUil SKpaH IIyCT
U TIPEJCTABISCT COOOM «UHCTBIA JUCT», TAE OyHeT KOMIIOHOBAThCS 4depTex. B mpocTpaHcTBe
JMCTa CO3/IAl0TCS MepeKphIBAIONIecs (IUIaBaIOIIIe) BUJOBBIE SKPaHBbl, COJIEPKAIIUE PA3ITUYHbIC
BU/IBI MOJIENH. 3/1€Ch 3TH BHIOBBIC 3KPaHbl PACCMaTPHBAIOTCS KaK OTAEIbHBIE OOBEKTHI, KOTO-
pbIe MOKHO TepeMelaTb U MaclITabupoBaTh, YTOOBI MOAXOAALUIMM 00pa30M PACIONIOXKUTh UX
Ha JMCTE YepTexa. B oTimune OT HemepeKphIBaIOMNXCsl BUIOBBIX YKPAaHOB, HET OTPaHUYCHHH,
paspeuamux BbIBOJ Ha IJIOTTEpP TOJBKO OJHOTO BHJIAa MPOCTpaHCTBAa MoaenH. JlomyckaeTcs
BBIYEPUMBATh Ha Oymare J00yl0 KOMOWMHAIMIO IIIABAIOMIMX BHIOBBIX 9KpaHOB. Kpome Toro,
Pa3IMYHOrO pojia 0OBEKTHI (HalpuMep, OCHOBHYIO HAJIMKUCh WM IPUMEUaHHs) MOYKHO CO3/1aBaTh
¥ HETIIOCPE/ICTBEHHO B IIPOCTPAHCTBE JIMCTA, HE 3aTPAaruBasi MOJIEIb.
[TockonbKy MIIaBaroIMe BUAOBBIE KPaHbl TPAKTYIOTCS KaK CAMOCTOSITENIbHBIE OOBEKTHI, peaak-
THPOBATh MOJIENIb B TIPOCTPAHCTBE JIMCTa HENb3s. JI1 modydeHus JOCTyna K Hel Ha IIaBaloIieM
BUIOBOM 9KpaHe HEOOXOAUMO MEPEKIIOYUTHCS U3 IPOCTPAHCTBA JIUCTA B IPOCTPAHCTBO MOCIIH.
PenakTupoBanue mpyu 3TOM MPOU3BOJUTCS B MpEesaX OJHOTO U3 IUIABAIOIIMX BUIOBBIX JKpa-
HOB. Ha pucyHke omnpenennTs, Kako U3 BUAOBBIX 3KPAHOB SIBJISETCS TEKYIIMM, MOXHO IO Ha-
XOAAIIEMYcsl BHYTPH €ro nepekpectbio. Kpome Toro, o pabore B IpoCcTpaHCTBE MOJIEIN TOBOPUT
cootBercTByomas ¢opma nukrorpammbl [ICK. B pesynbraTe mosiBiseTcsi BO3MOXKHOCTD IPH
paboTe ¢ MOZIENbIO BUIETh 1 CKOMIIOHOBAHHBIH JINCT.
Kak yka3pIBajoch BbIIIIE, TPOCTPAHCTBO MOJIEIH MOXHO YBHAETh U3 MPOCTPAHCTBA JIUCTA Uepes3
OKHa BHJIOBBIX 3KpaHOB. Buj0oBBIC 9KpaHBI B MPOCTPAHCTBE JIMCTa — 3TO MPSMOYTOIBHUKH, T1IE
0TOOpaXkaroTCsl ONpeeICHHbIE YaCTH M BHJIbI MOJIENH, COPMHUPOBAHHOM B IPOCTPAHCTBE MOJIE-
JH.
Bo3MoxHOCTH peakTHPOBAHUS U CMEHBI BUJIA TIABAIOIIMX BUIOBBIX SKPAHOB MOYTH T€ K€, YTO
U HemnepekpbiBaonmxcs. OIHaKO B MEPBOM Cllydae MMeeTCsl OOJIbIle CPEeJACTB YNpaBICHUS OT-
NenbHBIMU BHJIaMH. Hampumep, Ha HEKOTOPBIX BUAOBBIX dKpaHaX MOKHO 3aMOPO3HTH JIMOO OT-
KJIIOUUTH OTJENbHBIE CJIOM 0e3 BO3AEHCTBHS Ha JIpyrue 3KkpaHbl. Kpome TOro, mpemaycMoTpeHo
BKJIIOYEHHE U OTKIIIOYEHUE TEX WJIM MHBIX BHJIOBBIX PKPaHOB. ECTh BO3MOXXHOCTH BHIPAaBHHBATD
BHJI HA OJTHOM BHJIOBOM 9KPaHE OTHOCHTEJIFHO BUJIA HA IPYTOM, a TAaKXKE MacIITaOMPOBATh BUIBI
OTHOCHTEJIHO MacITada JIMcTa B LIEJIOM.
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[InaBaromye BUIOBBIE JKpaHbl CO3MAIOTCS U ynpasisitorcss koManaon MVIEW. Hekoropeie
CTaHJapTHbIE KOH(UTYpaluu (BKJIIOYas CTaHAAPTHYIO KOHCTPYKTOPCKYIO C pazIUYHBIMU BUa-
MU Ha KaXJIOM BUJOBOM 3KpaHE) BbI3BIBAIOTCS ¢ ToMoIIbio koMan il MVSETUP.

BHOBb co3naBaeMble IUIaBaoIIME BUAOBBIE SKPaHbl MOXKHO PACHOJIOKUTH B JIIOOOM MecTe 00-
nactu pucyHka. Kak u B ciydae ¢ HenmepeKphIBaIOIMMHUCS BUIOBBIMU SKpaHaAMU, JUJISl HUX JI0-
MyCTUM BBIOOD OJTHOH M3 CTAaHJAPTHBIX KOH(MUTYpaAIIHA.

1.4 JladopaTopHnas padora Ned (2 yaca).
Tema: «Iloctpoenue cexropa. Opranuzanus padotsl B AUTOCAD.

1.4.1 Heas padothl: [locTtpoenue cexkropa. Opranuzanus pa6otst B AUTOCAD

1.4.2 3agaum padoThI:

1. U3yuuts opranmzanuto paborsl B AUTOCAD

1.4.3 Tlepeyens NpuOOPOB, MATEPHAJIOB, HCIIOJIb3YEeMBbIX B J1a0OpaTOpHOii padoTe:
1. ITepconanpusiif kommsioTep (1K)

1.4.4 Onucanue (xoa) padboThI:

HocTpoenue nyru B AutoCAD.

B AutoCAD umeercs HECKOJIBKO METOJJOB TOCTPOCHUS AYTH:

IyTa 1o TpeM TOYKaM;

Jlyra 1o TOYKaM Havalia, [IEeHTpa U KOHLIA;

Jlyra 1o HA4aJbHOM TOUKE, LEHTPY U BHYTPEHHEMY YTIIY;

Jlyra 1o Ha4aJbHOM TOUKe, LIEHTPY U IJIMHE XOPIbL;

Jlyra 10 HA4aJbHOM TOUKE, KOHEUHON TOYKE U BHYTPEHHEMY YTIIY;

Jlyra 1o Ha4aJbHOM TOUKE, KOHEUHON TOYKE U HANpPaBJICHHUIO KacaTeJIbHOM B HAYAIbHON TOYKE;
Jlyra 10 Ha4aJbHOM TOUKe, KOHEYHON TOYKE U Paguycy;

JlyTa 10 HEeHTPaIbHOM TOUKe, KOHEUYHOH TOUKE U TPEThe TOUKE, OMPEEIAIONIeH MOJ0KEeHEe KOHEUHON
TOYKH;

IyTa 1Mo UEHTPAIFHON TOUKe, KOHEYHO! TOUKE W BHYTPEHHEMY YTITY;

e  yra o HEHTPAIFHOU TOUKE, KOHEUYHON TOUKE U JTHHE XOPIH;

e  yra KacaTelbHas K IOoCJieTHEMY HApUCOBAaHHOMY OTPE3KY WIIH AyTe.

B n1aHHOM ypoKe pacCMOTPUM HEKOTOPHIE U3 HUX.
Jlyeca no mpem moukam.

Jlna noctpoenust Ha Bkiiaake "I'imaBHasa" B nanenu ""PucoBanme' OTKpbIBacéM pacKphlBaro-
muiics cnmcok " Jlyra'', u3 cniucka BeiOupaem komauay "' 3 Touku''.
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= Yeprex1.dwg LR Ol Sl 7 )

AnnoTaupe - MNapaseTpuzalus - Bug o YnpaEneswe g

'jl .,a, g@‘ A

@ E L
¢ 3 TOMEW
MOCTROSHKE J¥TH NO TPEM TOHKAN

OTpesok

Pucosan

| Hanpumep:
—
e
3
¥
1...«1 at AVTA

14 4]k [Py | Hassute F1 QN8 nONy4eHHA GONONHHTENGHON CNDaBKM

Komanna: copybase EaZopad Toura: <[pMEAZKRA OTEA> <[[pHMEASKA BRIO> -
oTRA> <llpHBASKa OTRI>
HepepHaa Touka. -

EazoBas TOUES: A0 ] »

e | e bt e 4| B M0 DENE|ELID -1 i

MOHO B KOMaHIHOW CTpoKe HaOpath komaHay (_arc), Haxkumaem Enter. [Iporpamma monpocur
yKa3aTh HAYaJbHYIO TOYKY IyTH WK (LIEHTP).
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R = e e Yeprexi.dwa L

Dann Npagka Bag, Boraska  @opeeat Capenc PHcoB Ak

Passepst  Pepaktmposate  TMepemetpusaupa OxdHo Cnpasks

BeraBea  AHHOTELMM MapaseTprzaLMa Bug  ¥YnpaEneswe

Habupaem
KoMaHgy _arc

VYka3bIBaeM MOCJIEI0BATEIBHO IPU MOMOLIM Kypcopa IepBYI0, BTOPYIO U TPEThi0 TOUkU. Kaxkaas
TOYKa (PUKCUPYETCS IIEITUYKOM JICBOW KIaBHIIHU MbIIIH. /[yra mocrpoeHa.
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Yeptem L.dwg

Damn Moaska (=] Boranka Dopmat

A - THROEATE

Betasxa - AHHOTALMH NapameTpeaaima Bug

1-7 TouKE

Eropaa Toura oyvou uwax [LesTp/ KoHen] :

KoHeuHSA TOMES OVIDH:

,Zlyza no mo4ykam Ha4aJaa, yeHmpa u KoHya.

Ha Bxnanke "I'maBuas", B nanenu ""PucoBanme", oTKpbIBaeM packpbiBaromiuiics cnucok " Jy-
ra'". U3 cnucka BeioupaeM komanay "Hauamo, meHTp, KoHen'" .
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Tnasqan JM: g ; ap : Beas -
| ]
OTpesok f 3 TONKM wotalwM| Enok | Ceodctea | YrunuTa |
s /‘ Hesano, usHTp, Koney = - - - -
-]

K/‘.a Haug
+ B Hauano, yeHTp, Koney
MGCTROSHNE JYTH MO TONKAM HEWANA, USHTDA M KOHUA
Heug
......... ® | Paccrosmme MEHZY HEHANEH0N TOMKON M LEKTROM onpegenseT
/ﬂ pagnyt. KOHEYHAR TOUXE ONPESENAETCR NHHWER M3 LIEHTDS,
e

", Haud npump,ﬁupﬁ HEPES TPETHH TONKY.
[yra BLErQA CTROWTCA NDOTHWE YBCOBOR CTPEMKM OT HaYBNLHOA TOHKH
[ e

=
l—a i Uert ;

.'L 3

4 4F M . - {é%\ ki
Koramr /"-+ Uew \"J
o

KoraHy )

1}

= A
+« Tpoy L
Haxmute F1 gna nonyy4érMs ononHHTENbHON CIPABKN

Wnu B komanaHOM cTpoke HabpaTh koMaHay (_arc), Haxumaem Enter. [l{emukom npaBoii kia-
BUILIY MBIIIH BBI3BIBAEM KOHTEKCTHOE MEHIO, B TIOSIBUBILIEMCSI OKHE HA)KUMAEM KHOIIKY
"IHenTp" (B anrnos3pruHbIX Bepeusx "'Center').
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Yeprew1.dwg

daian Moabka Eiag, Betabka DaApMAT Cepiue Puconarie
SRR PepakTHpoEaTE i e Tj A1 { Crpasks

B Tanxa AHHOTHLEA Mapams TR B Ynpasnesmwe Biasag,

Beog

OTMEHR

MNocnegHei BBog ¥
A HHEHHECERN B B0 L4

MepeonpegeneHEE MpME 330K r

50 NascpanaposaHie
QY dymamosarme

Mogens { et () Wirypsans:

Po_arc

[TocnenoBarenbHO MPU MOMOILU KypCcOpa YKa3bIBa€M TOUYKY, B KOTOPO HAXOAUTCS LEHTP AYTH
OKPY’KHOCTHU M TOUKH Hayana u KoHua nayru. Kaxnaas Touka pukcupyercs 1meadykoM JIEBOH KJia-
BuIIM MbIH. Jlyra moctpoena. OGpatuTe BHUMaHKE, YTO IIPHU ITOM CIIOCOOE Jyra BCeria cTpo-
WTCSl IPOTUB YaCOBOM CTPEIIKH, a KOHEUHasl TOUKa HaXOJUTCS Ha IIepecedyeHn  IyTu U BooOpa-

YKaeMOoro J1y4a, IPOBEIEHHOT0 OT IIEHTPa Yepe3 BTOPYIO U3 YKa3aHHBIX TO4eK. [pyrumu ciosa-
MH, Iyra He 0053aTeIbHO JOJKHA MPOXOIUTh Yepe3 caMy KOHEUHYIO TOUKY.
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PopmaT CepBnC PucobaHme

BTRHISUMA C
FnagHas BeTABES AHHOTALMW MapaMeTM:a A Bun YnpagmeHee

eI

Crpesox SlM)l=] Pegekmwpo| Cnow |Amsotsuwm| Gnok | Ceoicres
p e BaHRE

PHCOBSHWE

-

Yiazbinaem Touky
LeHTpa Ayru
A" OKDYNHOCTH |,

[ Koreran roaa aymums ]
Magene / Mwerl J Auct2 [/
Bropaa Toura oyru wmx [Oestp/Komen]: o Iewtp Oyrm:

KoHeyHasa Toudka OVrH uam [Yroa/ IamAs xXopoe] @

/Jlyza no Haya/1bHOIl moyke, YeHmMpy u 6HympeHHeMy y2y.

Ha Bxnanke "I'maBuas", B nanenu ""PucoBanme", oTKpbIBaeM packpbiBaromiuiics cnucok " Jy-
ra'". 13 cnucka BeiOupaem komanay '"Hauvasio, meHTp, yroa'. Taxke MOKHO B KOMaHHON
CcTpoke HabpaTh KoMaHay (_arc), ¥ Mocie HaKaThs KIaBuIM Enter BEI3BaTh KOHTEKCTHOE MEHIO
LIETYKOM MPaBON KJIABHUILIU MBIIHU. B nmosBuBmeMcs okne HaxkumaeM kHonky "'Llentp". Ilpu
MIOMOIIY Kypcopa yKa3bIBaeM TOUKY LEHTPa AYT'M OKPYKHOCTH U Ha4aJlbHYIO TOUKY 1yru. [lo-
BTOPHO BBI3BIBAEM KOHTEKCTHOE MEHIO, HAKMMAeM KHOTIKY "YroJ1" (B aHTJIOS3BIYHBIX BEPCUAX
"Angle").
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e =2 UE T ATTET Yeprewl.dwg
aidn Moapka B, BoTanka POpMAaT Cepanc Pucon aree
Pepaktvpoeate  MapameTpwaauma

Boraska AHHOTALMA Mapame Tprm A Bug ¥npanneree Biumag

L
s & & | A
®@- 0. -
OTpesoK Pegakmepo| Cnow  |Ansotauwn| Gnox | Ceoficea | Yrunute | Bycpep

& - E EBHKE
PucoBanne

Beog
OTnesHa

sz nefHWA & Bog,

T neana XOpfE

MepeonpegenaHAe NpME 330K

Mogens { uerl [ Auer2 /50 Nasopsasiposanie
HetanmbHesa TOURe DYDH: Q 3ynmpoE aHUE -

@ Lirypeans

BeicTpKanex

KoHeunaa Touka OVDH MIM [¥1

Teneps BBOAMM 3HaueHue yria (Hanpumep, 70°) Haxxumaem Enter, nyra nocrpoena. Kak u B
MPEeABIYIIEeM IIPUMeEpe, AyTra CTPOUTCS IPOTUB YaCOBOM CcTpenku. Eciiu BBeCTH oTpUIIaTeNIbHOE
3HAYCHHE YyIJIa Oy/IeT MOCTPOCHA yra OOJIbIICH JTHHBI.
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dain  Moaska  Bug Berasska dopmart  Cepeuc  Pucobarme

Pazmepe PegakTvpoBaTte Mapsame TEMIaUM A Cwko Cripapks

CraBHaR BeTaska  AHHOTALMM MapameTPMELIMA YnpasneHe BiaBag

% | A '@'m

Paaakmapa CnoM | AHHOTALIAM BEnox CBOWCTBA | YTMNWTE

2. ¥xazwisaem
HauansHyo

H—*‘muxy A¥rH

LisHTpeankHisd Y rom

1. ¥kaszwiBaem

LEHTD AYTH
OKDYXHOCTH

i’_.*w.

4 40k Ml Megese { Muerl J Auer2 /

3. BoguM 3HaYEHHE
¥Irina © KnasHaTypsl

-

KoHeunasa TOUKA DY0HM uaM [FYron/ [auxa xopaowm] @ ¥ =
HeHTpanE A ¥Nom: N { b il
SVaRaY, 00 £ DO B P R EY R T e ]

Jlyza no Haya/1bHOIl moyke, YeHmMpy u dauHe Xopobl.

B manenu "PucoBanue', oTkpbiBaeM packpeiBatomuiics ciiricok ""Jlyra'. U3 ciimcka BeiOupaem
komaHny ""Hauano, ueHtp, Anuna'". Takke MOKHO B KOMaHIHON CTpOKe HaOpaTh KOMaHy
(_arc), u nocne Haxatus kiaBuiy Enter, BbI3BaTh KOHTEKCTHOE MEHIO IETYKOM MPABOM Kjla-
BUIIK MbIIH. B nosiBuBLIeMcst okHe HaxkuMaeM kKHOTIKY ''LlenTp''. [Ipu nomomu kypcopa yka-
3bIBa€M TOYKY IIEHTpa AYTH OKPYKHOCTU U HayalIbHYIO TOUKY AyTrd. [IoBTOPHO BBI3bIBAEM KOH-
TEKCTHOE MEHIO, HaskuMaeM KHOMKY "'JlnmHa xopabl'" (B aHrnos3buHbIX Bepeusx ''chord
Length").
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Blsg, BETABKS POpPMAT CESBHE PrcOBaHHE

K THROESTE MNapsEme TEMISUM A QMO Cnpal

Fnaskan Borasen  AHHOTHLMM MNapaseTpraagma Brg Ynpannere Brumog,

% A

Cnow | ARmOTALMK

—A
=D

Bnox Ceosictea | Yrunume | Bydep
ofweHa

Orpesok i EEF&,q,ampn
- H EBHME
I

Pucosatue « =

B R e T

Mepaonpens NEHWE APsB 330K ]

l 50 MasHopEmMpoE aHme
* Q SYMHPOB AHLE
4] 4]k | M\ Mogens ¢ Mucrl { Muer2 (&) Wrypsans
HedanpHaA TOUKa OVDHM: i i
BescTpKanek >
Koneunas Toums IyDM MK [Yrox/ Loude XOrmeTT " 4

Teneps BBOAMM 3Ha4YeHUE JUTMHBI (Hanpumep, 1500) naxxumaem Enter, nyra noctpoena.
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dain Mpaska Bhap, Berasxa DopasaT CepeMc Pucopamie

".-"ﬁpa EMEHWE Breog

!-"mnmu Eydep
l ofumeHa

2. ¥xaseinaeMm
Ha4yaneHywo
TOWYKY A rH

3. BrogMM IHAYEHHE
AHHBl X0pAa6

. 1. YkasuiBaeM TOYKY
I ufHTpa AYTH OKPYXHOCTH
{41 4[> [+ Mogens { Muerl f Muct2 /

KoHeuyHaAa ToWEa OVDM Ik [¥pon/InmHa xopou] @ I

ﬁnuﬂa KOPOH:

Heo0XxoauMo MOMHUTE, YTO Ha OKPY)KHOCTHU CYIIECTBYET JBE XOP/Ibl 33JaHHOHN UTHHBL. YTOOBI
MOCTPOUTH YTy IO BTOPOH XOPJIe, 331a€TCsl OTPHUIIATEIbHOE 3HAYCHHE JJTHHBI, B HAIIIEM MTPUMe-
pe (-1500), B aTom ciyuae OyaeT mocTpoeHa OombImast yra Tou ke OKpykHOcTH. He 3a0biBaiiTe,
a0COJIFOTHOE 3HAYCHHE JUTMHBI XOPIbl HE MOKET MPEBBIIIATH TUAMETP OKPYKHOCTH.

Jyeza no Haya/1bHOIl MoyYke, KOHeYHOUl Mo4Ke U BHYMpPEeHHeMY yay.

Jlnst moctpoenus Ha Bkianake ""I'iaBuas' B manenu ""PucoBanue' oTKpbIBaeM pacKpbIBaro-
mmiics ciucok "'Jlyra", u3 cnucka BeiOupaem komanny '"Havano, konen, yroa'.
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Haa, fr'rlp.gr_l_ne_-um:

]
_—_
f 3 o

//" Havana, uenTp, KoHeY
+ L]

/fa Hawano, uentp, yrom
* Ll

i ﬁ Hauang, LesTp, gauma
E -]

4

1 ’

I ﬂ Hauano, xonew, yron

dHAD, KOMELL Yron

Hauans, kaneu, nanpas MoCTpoeHwe QyTi NG HBUAALHON TOUKE, KOHEYHOR TOWKE K

+

BHYTPEHHEAY YEAY
/I Haqano, noneu, pageye |
+

| Lienmpansmbii Y708 MEXEY KOHEYHEMK TOHKAMN GYTH
| ONPEAEARET LEHTE M PRAAYE SYTH.

b | M} Mogens i Mwerl E A0

= WSCURRENT &

Hosoe 3HaweHMe WSCURRENT {"ﬁ -
B Komamnoa: ;M A r .
| : |'- Hamoamre F1 gnn noayuerna gonoAHHTENEH0A CNPABKH :. |

EETET T

e

VYka3pIBaeM Ha4aJbHYIO M KOHEYHYIO TOUKY JyTH.
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Ynpagaerne B3

Anvoraume - Tapaserpwzaums - Bug

£ % A 2 @ =0
Orpezox © Caow  |Ammorauw| Baox | Csodcrsa | Yrwawma | Bygep
x - [ | oEMEHE
Pucosanue - - | - ‘
e (& = I:
HavaneHasn
TOHK2 QYT
KoHeyHas
TOYKa 4y
T a
| Monspuas: 10.6501 < 270.00*
X : i
[14] 4> (WY Mogenw { Tiwerl / 4 e *
™ Bropas Towma Zyre wme [UesTp/Komen] : I - -
Oexrp ayre o [¥ron/Hanpasneswe/Pamayc]: _a Hemrpamesemt | _LT
yron: 4] v

CucTtema monmpocuT BBECTH 3HAUYCHHE YTIIa, BBEIEeM, K mpumepy, 90° Haxxumaem kinasuiry Enter.
Kaxk Bunute ueHTp, 1 paguyc 1yru OnpeAeIninch aBTOMaTHYeCKu. Jlyra cTpoutcst mpoTUB Ya-
COBOM CTpenkH. Eciii HYy’)KHO MOCTPOUTH YTy C HAMPABJIECHUEM MO YaCOBOM CTPEJIKE, BBOJUM
oTpulaTesibHOE 3HaueHue yria (-90°).
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AutoCAD 2010
Annotrauun  DNapasmetpuzayma ¥npasnexne M

% AP @ =D

Pepactwpol Caow | Amnotawe| Baox |Crsnﬁrrmi ¥nanutet | Bydep

EaMute | obmena

Pucosanme » - | | | - ‘ -

3HayeHue yrna

KoneuHaR TOURE OVIM:
MeHTp OyTe Wod [Vron/Hanpasnewwe,/FPamdyc]: _a [eHTpaAfbHEE Yrom: -90

,Zlyza Nno HA4Ya/1LHOIl MoYKe, KOHEYHOll moyYKe U Hanpaes/ieHUn Kacame/ibHOoll 8 HAYA/ILHOII MoYKe.

Ha Bknagke "I'maBnas", B nanenu ""PucoBanme', OTKpbpIBaeM packpbiBaromuiics cnucok " Jly-
ra". U3 criucka Beioupaem komanay "'Havano, koHen, HanmpaBJieHue' .

37



Ceowcrea | Yruawmmol | Bygep

obmena

| Pucosa /-'
| . Havans, uentp, Koney

= %
f Havane, WeHTp, yroa
L

47 Hauans, ueHTp, SaKHa
* L

.f.//a Hauang, koHeu, yroa
L

/’u Hawang, KoHew, HanpasneHe
Hauano, KoHel, nanpasasnme
/I Haual

MocTpoene gYTA NG HAYANEHON TOUKE, KOMEUHOH ToUKE U
HAMPABAEHWI0 KACATAABHOR B HAHAABHON TOLKE

+ Hanpaﬂﬂfhﬂt KBCATENLHOR MOMHE 338Th € NOMOLLGID
yKazamiaA TowK Ha Tpebyemod racarens ol Aumee o

£ LenT| nosmouwsro 3a8aH1a yraa. MoxHO ONpEAENHTE, KAKBA KOHELHAR
ToOHKE YTIPABARET KCATENBHON, HIMEHWE NOPAKOK, 33JaHHBIA
u'EH'l' ANA QEYE KOHSYHDIK TOYEK.

T AYTA
Haxasire F1 Ans nofyueHHa AONGAHWTEALHOR CNPABKH

[Ipu momMomu Kypcopa yka3biBaeM HaualbHYIO U KOHEUHYIO TOUKY Ayru. Cucrema mornpocut
yKa3aTh HalpaBJeHHUE KacaTeabHOM.
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¥ paBacHae M

Napamerpusaums - Bug

% A D@ =

Chowt | Anrotaum| Baox ;CBDﬁ:TBﬂi Yruaema | Bydep
" | | ofmena
Pucoeanme = | - = = o | =

KoMauHan
TOUKA AV

{ Nonapras: 24.0999 < 180.00° | \Ha vaneHasn
TOuKa qyrd

_| [

4 4[» [M} Mogers | Mcrl /

BTopas Touka OyrM e [Hentp/Konen]: e

Oentp myru wme [Yron/Hanpamnewme/Pamsyc]: _
KacaTenbHOW OF HavyaNbHOM TOuUXM OYTM:

IIocne BLIGOpa HarpapJICHUA OCJIACM IICITYOK JIEBOM KJIaBHILIEH MBIIIH, JyTra IOCTPOCHA.
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AD 2010

Borasxa AHHOTAUMWMW I lapaueTprIaLma

colb (G| A D] @ =| B

EPe,qal:mpo? Chou .ﬁ.HHDTEI.l,HE Bmok | Ceod#ictea | }'mnurui Bydep
Eni~ | BaHue | | | ofmera

PucoBamue =+ | -

5' N lexrp oyrs e [¥ron/Hanpasnewmme/Fameyc] i _d Hanpasnemme KACATSNLHON =
| HayanLHoN TOUKM OYDH:

Keomaqnma:

Jyza no Haya1bHOIl moyke, KOHeYHOll mo4kKe U paduycy.

Ha Bxnanke "I'maBuas", B nanenu ""PucoBanme", oTKpbIBaeM packpbiBaromiuiics cnucok " Jy-
ra". 13 cnucka BeiOupaem komanay '""Hauvauio, konen, paguyc'.
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Bua ¥npaoncnwe M

!f'Tlr'mﬂTblé Bydep
| ofmeHa

oTawm| Brok CeolicTea

i /"‘" Hauano, uentp, xoney
+ =]

=@ 2 2
//‘D Hasano, yestp, yroa 3
o

/ Havano, yesTp, anvma
o

K"n Havang, koHey, yron
+

V" Hawano, komey, manpasassue
+

/I Hauano, koHew, paguyc 1

no, KOHEL, paguyc

f Liewtp, Mauang, xoney | TIOCTROSHME AT MO HEHSAEHOR TOUKE, KOHEUHDR TOUKE K
i paguycy J

¥ ﬁ LiesTp, mawans, wosew : JYTA

Hamoawre F1 gna nony4enma AON0OANATENLHOE CTIPABKA
f Uentp, nayans, anvma
y +

-

IR 1 - 4
3 ) MNpogonsms .
Qenrp fPamdyc]: _d HanpaBnmeHME KAECATENLHOH -
MaWATLMOM TOWKM O TH:

Komampma:

[Tpu momMommu Kypcopa yka3piBaeM HauadbHYIO0 U KOHEUHYIO Touku nyru. OOpaTuTe BHUMaHUE,
MTOPSIJIOK 33JJaHKsI KOHEYHBIX TOYCK, ONPEIC/IsSCT HallpaBIeHHe poruoda ayru (ecinu Bel XoTuTe
MIOCTPOUTH YTy B IPYTOM HAIMPaBIICHUH, TIPOCTO 3aJaBaiiTe KOHEYHBIC TOUYKH B JPYTOH mOcCIe-
JIOBATEIILHOCTH).
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FAasraa Beraska J'-'l.H-1 OTALMM 4-|_1.|'_'\1.u|--'r!:t..-'|<.-:||J.|«"': E|.'|p. 'l"|||:|..1.|:'l11~|1..11- L =

/ £ J 4 % A
Orpesok g Pmmwp@. Chaowm ﬂ-nnu'raw Aok 'Cmuﬂﬂ| !-"m.nmm bydep
2 | “ | | ocBmewa
Pucosatme -
= ¢
5 i
HavaneHas
TOYKa qyrH
Paguyc ayrix
KoHeuras
: / TOYKA AYIrH i
¥
3naveHmne paguyca
X BBOAWM 3AeCk o
i = [T
& Bropas Touma n;mc: unm [Henrp/HKonen]: e -
“DHE‘I’.H.&E TOoOWKa OyrM: L

r Pamavc myoM:

B lexrp oyror sam [Ernnfﬂanpunemfﬂamyc]

BBoaum 3HadueHue paanyca, HaxumaeM Enter , nyra nocrpoesa.
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AN -'.1':|'1
Anvoraupw  Napamerpuzaups  Buag  Ynpassenwe M &2

a2 4 [ 5 @ = h

Orpezox @' = Pegakmapo| Caouw Ceofictea | ¥nunuma | Bydep
@D - B earme | ofimeHa

Pucosamee ~ -

Alyra nocrpoeHa

M Ak [M]\ Momene J Muwer? A [xed
C:\Users\nx\appdatailocalitemph\Ueprexl 1 33 6334.av§ ...
Komanna:

/Jlyea no yeHmpa/ibHOU Moy4Ke, KOHeYHOU mo4Ke U mpembueil moyke, onpede.isiioujell no/10x4ceHue Ko-
HeYHOoll MoYKuU.

B manenu "PucoBanue', oTkpbiBaeM packpeiBatomuiics circok ""Jlyra'. U3 ciiicka BeiOupaem
komanay "LleHTp, HavaJ0, KoHen'' .
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NMapamerpusaywa Bug  Ynpasaenwe M 2
|
D@ |=| B
Orpesox 'rmué baok | CeoRcrea YruanTel | Bydep
........................................ no | - obmena
Prcosd /‘q HAuaAs, LEHTP, KOHEY b
IR L o
o @ E -
7 Hauano, ueHTp, yrom |

- o

% Hauang, ueHTp, AnMHa

*

/C;‘ Hauano, konewy, yron

*

V‘" Hawano, koxey, Hanpasnexme

/‘I Havano, woHew, pagmyc

+*

U'EH'IP. HAYAA0, KOHEL
+* d
HTPR: HAYAND, KOHEL
¥ /f"-“ LienTp, Havano, kotey MocTpoeHWe ZYTH NG UEHTPARBHOR TOUKE, HAYAREHOW TOuKE 1
TP'E'ThE: TOHKE, DF‘IPEAEMIﬂLuEﬁ NOADKEHWE KOHEYHOR TOSKK
UexTp, Havaso, gnuHa
A s - AYTA
LRI Hammamre F1 gna nonyuenna gononsmrensH0m cnpasie
3 ! TNpopomeme
Komamumn | -

[TocnenoBarenbHO P MOMOIIM Kypcopa yKa3bIBaeM KOOPAMHATHI IEHTPA U Ha4aJbHOM TOUKH
IyTH, Jlajiee YKa3bIBaeM I0JI0KEHUE TPEThel BCIIOMOTaTeIbHOM TOUKH (KOOPAMHATHI TOYEK
MO>KHO BBOJUTH B KOMaHAHOU cTpoke). KoHeuHas Touka nyru OyJeT onpeeneHa JMHUEH mpo-

BEJICHHOW U3 LIEHTpPA Yepe3 YKa3aHHYI0 HaMH TPEThIO TOUKY.
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FELAEE Boraska  Annotauus - Mapamerpusauws  Bug

+ (%A D @ =D

/ £l
@ - 0 -
Orpesox (Pegarrmpe) Crow | AdnoTaus| Baox | Ceodcrea | YrwawTol | Bydep
m obuena

o EaMKe

Pucogarue = | - - -
MonoxeHue = @B
TPEThaH E
BCROMOraTensHon

TOUKH \
.16

Touka
yeHTpa
AyrH
HavansHas
TOUKS
L AyTH KoopauHaTel KoHeYHoH
TOUKH ONpenetaioTes

JBTOMITHYSCHKH

'] |:| [}

Komanna: arc HavanbHAs TOdMKA OyTH wod [OenTp]: o HeHTp myTe:
Hawapmeuag TouXa HOVDH:
Komeyuang TowEa OyrM uwm [Yron/Onuza xopoe]:

; | & =1 < a7

[yra Bcerga CTpoOUTCs IPOTUB 4acOBOM CTpesikU. Ecim BaMm M3BECTHBI EHTPAIBHBIN YOI WU
JUIMHA XOp/bI, ITOCJI€ BBOAA HAa4YalbHON TOUKH MOYKHO BbI3BaTh KOHTEKCTHOE MEHIO U BBIOPATh

HY)KHYIO KOMaHay.

/Jlyza no yenmpaavHoll mouke, HQ4A/A6HOI MO4YKe U 8HYMPEHHEeMY y2y.

s moctpoenus Ha Bkiaake ""I'iaBuas' B manenu '"PucoBanue' oTKpbIBaeM pacKpbIBaro-
uruiics cricok " Jlyra", u3 crincka BeiOupaem komanny ''LlenTp, HavyaJo, yroa'.
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I'Fd-:'rp-o-eﬂne AYTH NG WEHTPAALHOW TOUKE, HIUARADHOR TOUKE M
BHYTPEHHEY YTAY

PaccToRHME MENY HAHAABHOE TOUKDA M LENTPOM ONPEAENRET
pagsyc. Apyrof KoHEW AyTH CNPEASARETCR C NOMOWED 2343HHMA
UEHTPAARHOND YrAl, B KOTOPOM B KA4ECTEE BEpLWMHb
HCnDﬂh%ﬂETCH LI|EHTP ,ﬂ':.'TH.

Lyta Beerfh CTPOMTER NPOTHE YACOBOR CTPEAKM OF HAYAABHOR
TOMEA.

= /-4 Hauano, ueHTp, KoH
- Ll

//A Hawang, uenTtp, yrod

o

VHE.H!.I‘ID_. LEMTD, AR
o

ﬁ/:n Hadang, xoHew, yros
I/" Hauans, KoHEL, Han D i
/I Hauane, konew, pag|

]
i /7 Uewtp, Hauano, komey
Uewtp, mavano, gauma
+
}. _ -
4] 4]» M| ﬂ Mpoaoascws 1 =L
KoMas e -

Komauma: _arc HavaneHad Toywa ayrM wmnm [leurp]: *Npepsaso~

Eam: _ ] | ¥

Caauana 3aj1aeM TOYKH IIEHTpa M Havaja JyT'H, Kak 0ObIYHO, 3HaYEeHUE KOOPIMHAT MOKHO 3a/1a-
BaTh B KOMaHHOM CTPOKE MJIM YKa3bIBATh IPU ITOMOIIH Kypcopa.
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witoCAD 2010 epTea]  chwt
ﬂi:a;;a_ Bug  Bcramea -Enpua_t tépuuc Pucosanme
Pegaxtmposats Mapamerpuzaumn  Owxmo  Cnpaexa

AHHOTALMA MapameTprsauma Bug Ynpasaenne Bunitson,

A ==

AnmoTaum| Brox Ceoiictea | Ynuaume

wenme IO B

aven HIOVEL
’ \ oyen \ ¥
|iiL'_t Monspxas: 259476 < 0.00° |

™

&

Koxeunas Touxa oyru win [Yron/Qiea xopas]: _a lexcpansssd - x
YDon:

] ¥

CucTtema monmpocuT BBECTH 3HAUYCHHE YTIIa, BBEIEeM, K puMepy, 120° Ha)xuMaeM KIIaBHIILY
Enter, koHe4YHast TOYKA MPU STOM OMPEACIUTCS aBTOMATUYECKH.
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“®ain I'fpan:a Bua  Berasea Doprar  Cepenc  Pucoeanmne

Pazsepel Pegaxtvpoeats NapameTprzauns Oxmo Cnpaexa

Berasxa AHHOTALMA F!.jpjuq_ﬂpu SALMA Biag fl'r1|;;-.;|t:_.1r_-|-w-.r_- Brigog

SR B AP @ =

O'rpesur: Pmmupc Crow  |AnnoTaum| Baok |Eﬁow¢m Yrunutol | Bydep
4 EaMue M obuensa

Pucosanwe = - | - | | -

A\

Snavenue yaia
¥ MOMCHD GE0OH
Tech "
l—« ¥ -
el lorhk e
Tl ] b fasa ¢
auantuan Touxa oyre wm [Oestp]: _c Lewtp myru: -

TOoWKA OyTH W [Yron/OInuma xopom]: _a e TDas s MEDE

yra Bcerga CTpOUTCS MPOTUB YaCOBOM CTpesIKU. ECu Hy»KHO TOCTPOUTH AYTY C HAIIPaBJICHUEM
10 4YaCOBOM CTpeJIKE, BBOAUM OTpHUIIaTeIbHOE 3HaueHue yria (-120°).
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Bcraeka _;i'upua'r_ C-E_F:'H-'It “Puconanme

|'|pi|5|-:a “Bua
PesacTwpoearte INapameTprzayma Ohero Cnpasea

Berasxa — AxHOTALAM Napamerpusaums Bug  Ynpassenwe  Bobog

- CEAEINEICIE

Orpesox iF*e.nK'rr:p-u Chow AHnnmquﬂ Bnok Cnni‘ncrul Yrwawro | Bydep
@ T panue | | ofmena

Pucosanne « -

Ecau nyxcno nocmpounts
Oyey ¢ nanpasientem no

¥ HACOBOI CIMPEIKe, ga00UM
L OMPUHAMENbHOE
H FHavenue yana =
M 4]k (M} Mogens J Mwctl / 4 \ =L

HawaneHalm TowEa OyoM:

Koneyuana Touyxa Oyrd M [Yron/Omaue xopom]: _a Hesrpanssesy }rr

Komamna: 1 3 4

e, -

ITocmpoeHue dy2u no yeHmpa/ibHolU Mo4ke, HA4A1bHOIU Moyke u d1uHe Xopabsl.

Ha Bxnanke "I'maBuas", B nanenu ""PucoBanme", oTKpbIBaeM packpbiBaromiuiics cnucok " Jy-
ra'". 13 cnucka BeiOupaem komanay ""LlenTp, Hayamno, qjauHa' .
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o E
Tann Mpaexa Bh.u. Beraexa Dopat Cepenc Pucosanne

Pazmepe: Pesakmmposate  Mapamerpuzayms Oxwmo Cnpaexa

{ FaccToRMME MedDy HAYANEHOW TOMKDH ¥ LIEHTPOM ONpegenReT

PrcoR /"‘ i qE"‘ pagenyc. Qpyron KoHey Ayrd ONPegenfeTch ¢ NoMOWEID 3353HWA
ey AfiHbl XORAL WENEY HEUSALHOR W KOHEUHIMA TOUKAMN AT,
Myra sceria CTPOWTCA NPOTVE SACOBO0A CTPEAKH OT HAHANBHOHA
(f‘,n Hasano, yes Tou.
o

| ﬂ Hauana, uer !
[/T' Hasans, koHi
Vﬂ Hasana, kani
[I Hasang, ko

[ 1

IR umwnawa.mnua 4 =F

/‘n Mpogoncwme -
o (3 "

]

[Ipu momMomu Kypcopa 3aj1aeM TOUYKHU IIEHTpa U Hayana qyru. CuctemMa MonpocuT yKa3aTh JUIHHY
XOP/JIbI.
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Baa Beraska  Gopmar | Cepenc  Pucosanme

Pasmeprs  Pegaxrwposare  MMapamerpusaumna Okrio Crnpagia

BcraBea AmHOTaUMM MNapamerpizayma Bug  ¥npasaenwe  Bueop

| A b

Pegasmwpol Caow |Axnotaus| Bnox | Csodfictea | Ymunume | Bydep
B3HME obueta

—
===

=

:J.s::m:(ZJ
COrpe =3

Pucogatme + -

Hay bR

MOYKQ
oven \
wenmp

o
J»zu\ [Havansran rousa ayre | [EEGE |[<2137°
A

L

KoMaHos :
Koramna: _arc Havanmmas Touxa oyre Wi [[ewmtp]: c Hewtp oyrm:

Hayansuan TOYKE IVIM:

VYkaxeM, kK npuMmepy, aiauny 150 mm, Haxxumaem kinasuiny Enter.
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AutoCAD 2010 Yeprewl.dwg

[ oan Mpasca . Bug  Bcraska  @opmar  Cepenc Pacoeanme ] 5

Pazmeph PeaaxTupoeate Mapamerpuzayma Okno Cnpaexa
Beraska  AxHoTaimMM MNapasetpusauwn Buag  Ynpassenwe  Boisog

N

Bnox | Ceofcrea | ¥munwma | Bydep
ofimena

Crow | AMHOTEUM
W

Orpesox Pegaxmipo
E Banpe

- - - - -

Pucosanme -

30ech yRaibleaem
Y dAuny Xopost

K
M 4» W]\ Mogens {Tecrl / i ™ L
Komanma: _arc Havanenam vowra nyrw wm [Hewrpl: _c Hewwp myrwm:
Hawanuias TOWRS ZYTH:

Komeusman Touxa oyre wm [Vroon/lmasa xopm) @

1 mma xopms: ™ HC
5 N (S eV@) ]

CrnenyeT MOMHUTB, YTO MOKET OBITh OCTPOEHA MEHbIIIast UK Oonbiuas ayra. [Ipu nmonoxu-
TEJIbHOM 3HAYEHUU JUTMHBI XOPJIbl, CTPOUTCSI MEHBIIIAs! 1yTra MPOTUB YaCOBOM CTPENKHU, TP OT-
pHULIATEIbHOM 3HAYEHUU, CTPOUTCS OOJIbIIAs 1yra OMSTh K€ IPOTHUB YaCOBOU CTPEINKH.
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TRET=TarE =T TeChD 20

" maiin I'Ipasnl Bwa  Brraeka fl-'upuar : “Pucosarme

Pazmepei Pejactupogate MapameTpuzayma Chero Cnpasxa

Berasxa AHHOTALAM MNapamerpus auma Bea Ynpasnenwe Buobog

-Penamwp-u Chow AHnnwum brok | Ceoicrea | Yrwawro | bBydep

H Eanie

-

obmena

H |
¥ |
Mpu ompunameisnom
¥ FHAYentn AHb XOpObl '
i oyoem nocmpoena
dobias dyaa
[T 4[» [M]\ Mogen | Twer1 / ™| 3=

Hawameuam TOWKA OyTMI
Koneyuana Toyxa oyre M [Yrom/Omasa xopma]: 1 Gmaqa xopoud -70

KomMamna: 1 :| [
A ERE:T T [l v e @] ] |

Jyeza kacameivbHas K noci1edHeMy HAPUCOBAHHOMY 0Mpe3Ky, dy2e uau NOAUJAUHUU.

Ha Bxnanke "I'maBuas", B nanenu ""PucoBanme", oTKpbIBaeM packpbiBaromiuiics cnucok " Jy-
ra'". 13 cnucka BeiOupaem komanay ""Ilpoaonxuts'.
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CAD 010

Baiin Mpasxa Bug  Berasxa Dopuar  Cepenc Pucosanue

Pasmepon Pegaxtmpoeats Mapamerpusauss Qero Cnpaexa

MnasHan kraska  AnnoTauMm Mapa HL‘TFH saumn  Bwg  Ynpasnenwe  Busog =

:l_ = E§§||0 EI

Orpesok 3 ToMKw Bydep

DifeeHa

NpogonsaTe

ﬂocrpn-en A2 AWTH, KACATEARMON K MOCASQHENY HADMOOEIHHOMY

Pucoed /.ﬂ Hauang | STPE3KY nAM ayre
£ 8 J

/.u CPEB-]" ME NOCAE COZAAHMA AMHAK AW AYTHA MOEHD NOCTROKTE

% Hauano, AYTY, EACATEARHYIO & KOHEUHOH Touke. [lna sToro swsoenTe

konargy AYTA 1 naxaume knasawy ENTER B oreer Ha 3anpoc
Hauang,| "HauansHas Touka®. OT NOALI0OEATENA B A3HHOM CNyMae

| TREGYETCR ToALH0 38A8Th KOHEUHYHD TOURY AyTi.

™|

J'ul ]

& || E 4 4| B !_ql-_.] I-?F.] &)

Cpasy nocie co3anusi 0Tpe3Ka Wi JyT' MOKHO MOCTPOUTH AYT'y KacaTeIbHYIO K €ro KOHEYHOM
Touke. J[aBaiiTe MOCTpOMM MPOU3BOJIBHBINA OTPE30K U BbI30BeM kKoMmaHay "'[Ipoxoskuts". Cuc-
TeMa MOMPOCUT YKa3aTh KOHEYHYIO TOUKY, CIIJIaeM 3TO MPH MTOMOIIHU Kypcopa.
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" Paiin

Mpaoxa Eng

Bcramxa DPopmar

Cepeic

Pucosanme
Pazmepes PegaxTtupoeate MapameTpuzaymn Okno Cnpasxa
Beraeea  Anvotauymw  NMapasmerpszauma  Bua  Ynpasaewwe

BrEos

| A

Cnow

|

o
Pepaxmipo

f:‘.-“ o E‘ Banue i
Pucoganmue v - -

Aupotaum| Bnox | CeodcTea

Yrwnwme | Bydep
ofmeHa

E| [
b
I—o ® -
4] 4[¥ [M}, Mogene { Mctl / : = r
Komawmma :

Koranna: _arc Havanumag Touxa oyrd wmm [lewrp):
KoxeuHaas TOUKA OVIHM:

Hyra noctpoeHa.
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MR e = - e

Lt CAD 20
Trann

Beraska
PejakTuposars MapaneTpuzayma

anE.I:-I. Bua fl-'upuar “Pucosarme
Pazmepei

Berasxa

fo|l.D

Chero Cnpasxa
AHHOTALAMN Napamerpusaums Bug  Ynpasasenwe  Busog

* |

2 A|D @@= B
|PegakTiupa|  Caow AHnnwuu'f Euwnok

D - ! Banpe |

Bydep
Pucosanne « -

Ceoncrea | Yrwanrol

obmena

¥ |
¥

4] 4] M)\ Mopena { Mwctl /

Fi =l Fo
Hemepmar 2D Touxa. -
KonewHan Touxa OVIM: .
Komamna : ol ™
[+ 0 NE NS QIEHE-

DTUM crioco6oM yI00HO CTPOUTH IYTy MEXKAY ABYMS KOHEYHBIMU TOYKAMHU OTPE3KOB, KaK MOKa-
3aHO Ha PUCYHKE HIXKE.
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AuteCAD 2010
Mpaexka  Bug  Bcrassa Topuar  Cepawc Pucoranme
Passaepni PeaakTHposats n.ip.ir.wl'pnmunh OeHo Cnpassa

Bcraska AMHOTALIAW I"Ial:laucrpﬂmuun 18 H'IFIEEI ACHAE DHEIEIJJ.

EREINEICEE

D'rpemn: F'e,qanupu Chnow Auuma.qu Bmox anﬁma ¥rnumel
M BaHKE n-ﬁ:ueﬂa

Pucoganue = -

N FKoranna :
Komamna: arc HauvansMag TOWUNA OYTH I {IIE:FT]:]

KQH.E‘I"‘J.&.FI TOYEKE OYIM:

OT0 OBUIM TOCTIEIHUE TPU crIoco0a MOCTPOEHUS Ayru B autocad, B clieAyIOIeM ypoke pa3depem
MOCTPOEHUE MOJIUITUHUI

1.5 JlaGoparopHas padora NeS (2 yaca).
Tema: «[lommumanr. MHOT0O0Opa3ne MOJMINHUAN. Y.

1.5.1 Heas padoTbi: MeTo1bl TOCTPOEHUS MOJUITUHHAN

1.5.2 3apaun padoThI:
1. U3yunTh METOBI MOCTPOCHHUSI MTOTUITHHUI
1.5.3 [lepeyeHb NpuOOPOB, MATEPUAJIOB, HCIOJIb3YEeMbIX B JIa0opaTopHOii padoTe:
1. Ilepconanbuslii kommnsioTep (1K)
1.5.4 Onucanue (xoa) padéoThI:
OO0mme npaBuJjIa NOCTPOEHUS MOJIHJIMHHUIA.

IloaunuHus — 3TO CI0XKHBIH MNpUMUTHUB, COCTOSIIUN U3 OOHOIO MIIM HECKOJIBKHUX CBSI3aHHBIX ME-
Koy coboit HpSIMOJ'IPIHCfIHLIX " OJyroBbIX CCIMCHTOB. Bce 3T cermeHThI NpeaACTaBJIAIOT co0oit

€IUHBIA 00BEKT.

Jlnst moctpoeHust moyminHuy Ha Bkiaake "I'maBuas' B nmanenu ""PucoBanme' BEIOMpaeM Ko-
Mauay "Tomnaunus". Eciu Bam Gosnbliie HpaBUTCS MOJIBb30BaTHCSI KOMAHIHOM CTPOKOM, TO
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HYy>kHO HaOpatb B Hell komany IINIMHMS (U1t aHTTI0A3BIYHBIX Bepcuil mporpammel _pline) u
Haxarb Enter.

Bua  Bomamxa  Qopmar  Cepenc PucoBanmne

P EAAXTMPORATE r'l;\r.-.:m ETPUIALMA Chemo

Anvotraymun  MNapaserpasawen

Nonwnuuwma

-
EE‘ET]JI:!EHrE ABYMEDHLIX MOAMAMHWA
Pucosarme +
2D nonwarnna npeacrasareT coboll caRsarmo =
NOCASADEATENEHOLTE CEMIeHTOE NPAMBIX AWHWA, | _‘I
NPEACTABARMRLME COBOR SanHBIA NACCKAR obweT. MNoansiHnn
J.lﬂ-:"'."l' COCTORTE W3 AMMSEMBIL M1 A"'.'FDHHI CEMAEHTOE, & TACKE 1Y
POl X COVETAMMR
1 2
3 4
w i
L]
>
6 3
Y
I—D X - (UIMHIR M
4] 4/ » | M]} Mogen| Hamsswre F1 gna nosyuenns oNoAHMTEABHON CNpaBKW =
Komasnga: -
Komanoa: _.erase Haineno: 1 2
plinas .

[TepBBIM fe510M 3aa€M Ha4allbHYIO TOUKY IPU TIOMOIIM Kypcopa, Wi YKa3bIBaeM e€ KOOpAUHA-
Thl. Eciii Tenepb MbI OyieM mociieI0BaTeNbHO YKa3hIBATh pa3HbIe TOYKU HA MIIOCKOCTH, TO TO-
JYYUM MOJWINHUIO, KOTOpasi COCTOUT U3 MPSMBIX 0Tpe3koB. K mpumepy, naBaiite mocTpoum
MIPOU3BOJIBHBII MHOTOYT'OJIbHUK.
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=AD 201 OB eprewl char
= L

Mpaexa _B-*‘A Beraska  @opmar  Cepenc Pucosanme

Pazmepm  Pegawtuposare  Mapametpusayma Oxno Cnpasea

AMHOTALIA I‘apdr.n"Tpvuqu Beg  Ynpasnmenwe  Busog

'F"e.nampu Crnow |Anmvorauyw| Baok | Ceodcrsa | Yrumwm | Bydep
obueHa

Inauenus Koopounam

| L MOHER MONCHO GEOOUND
% / 2decs 1

] 4[» ¥\ Mogens (Terl / ' ==

C.mtn:.-man TOMKA BTH [ﬂyrv =1 1% Thfﬂnrymmmufmﬂmfﬂmtmnﬂhmnnn]* =

L Fr

I‘.‘nemaa TOYNA MM
IJIyra.-" Samyrhfnwmmmn!mmammmrwmn] ]

a0l kg |4 e BE EEtG

YToObI 3aMKHYTb Halll MHOTOYTOJIBHUK, IETYKOM ITPABOI KHOIKU MBIIIN BbI3bIBAEM KOHTEKCT-
HOE MEHIO U BbIOMpaeM KoMaHay ""3aMKHYTh'' (B aHIIIOSA3bIUHBIX BepcHsx close). 3aMKHYTh
KOHTYpP MO’KHO, IIPOCTO YKa3aB KOHEUHYIO TOUKY KypCOPOM, HO COIJIaCUTECh yJ00HEE ITO Clie-
JaTh aBTOMaTHYECKH.
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®ain  [pascs  Bwa  Bcrasea  Gopwar | Cepenc  Pucosanme

Pazmepes Pegaxmmpoeats Mapamerpuiaums Oxmo Cnpaeka

LY

Ynpasnenwe  Bueog

@h—-{

Cwﬁr:raa Yruauta | Bydep
obmens

[FEECEEE Boraska AHHOTALpAW Mapamerpuzaumn  Bua

/02 S| A | D

Crrp-em: Pea.amp:: Chnowm  |AmHoTaum| Baox
BaHME

Pucosanwe ~ - - -

: Esog
i . Otmena
Mocneguni esoy ]

Jhyra

Conre )

MomywnprHs

anlna

Ormemus T == I

Wapuna fmmmfmﬂuufﬂm:mefmnpmn} -
mnpiusa}

Mepecnpeaenenue NpHERZCK L

5 Nanopamwpoearme
P e e =

Ecnu ceifuac caenarh memdok Ha JIF0OOW U3 CTOPOH IMOCTPOCHHON (DUTYPHI, OHA BBIJCITUTCS IS
pPEAaKTUPOBAHUS KaK €IUHBIA OOBEKT.

Teneps gaBaiite pazdepeMcs ¢ ONMIUAMU, KOTOpbIe BhI yke, HaBepHOe, 3aMETHIIH, BBI3bIBAs KOH-
TEKCTHOE MEHIO IIETYKOM IMTPaBoil KjaBUIIX MbIIH. OmsTh HaxkumaeM KHOKy "' Tloauaunus",

YKa3bIBA€M HAYAJIbHYIO TOYKY U BbI3bIBACM KOHTCKCTHOC MCHIO.

[TepBoii B criucke crout omnus " dyra".
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Mpaeka B Bcrasxka  Gopmar | Cepewc  Pucosamue ¥

Pesacrmponats Mapamerpusayms Orro Crnpaeka

ArHoTaLMKY Mapamerprzaupn Bupg  ¥Ynpasnenwe Bueos L]
|« |
| D= |
SR INNEIC I
Orpesok |Pegacmpol Cnow  |Annotaus| BGnaox | Ceoficrea | ¥runume | Bydep
[ |

D= B eanme " oBMeHa
Pucosamwe ¥ | = = = v | -
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7 1788 OTmEHa '
MecnegHni seog ¥
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oTYLUIMP R o
ankina ]
OTREHNTS
X Wwpura
I Y Mepeonpegenerne npreasox k
___________________ 53 Mawopamuposanue ™ S
HayaneHas TOUKA: Q Jymuposane a
Cnenyvemas ToO¥Na MM @& Wrypsanm
| [Ovra/lomymdpKHa/ aniiHa /O THeHy

OTa KOMaH/1a IepeBOIUT HAC B PEKUM MOCTPOECHUS AYTOBBIX CETMEHTOB noymiuHuu. Co3naaum
HOBYIO (PUTYpY, BOCIIOJIb30BaBIIMCh KHOMKOH "' Jlyra".
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4] 4]k [M]\ Mogens { Mot [ [ =
Haj:

[¥ron/Uenrp/Samruyre/Hanpasneune/ onymuprna/ Mt efindy/ Pamaye/
Bropas/OrMeduTh/ IMpuna) :

fd

R REECE

3aBeplIaeM IOCTPOEHHE HAXKaTUEM KHOIIKH '"3aMKHYTB''.

Paccmotpum ermie ogHy onmuo u3 KoHTeKCTHOTO MeHIo "' [lupuna'.
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""®afin  Mpaexka Bwg Bcreeks  Gopmar  Cepsuc  Pucosanme

Pazmepe Pegaxmvposate MapameTprisayma COrno Cnpaoka
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Soath|R|A D@ =

O'rpe:m: Pe.a.aﬂnpu Chom ﬁ.nnmauw | Ceoicrea | ¥rumwarel
- EaHHNE

Pucosanme -

il P

Otmena

Mocneanui sgog 3

Dyra

Momywnpuna
Aanllua ¥ |
OrmernTe

LWnprna )

Mepeonpegencnne Nnprealox L
K

i e %)  Manopammposare
4 4]k (M) Mopem { Iwctl !

q IyYMHpOEaHHE

Havanznan Touxa: @

&

-
Y

- Wrypeans:
Crnegyomas TOoWNa MM

[Oyra/Momymapnaa,/ank [Z

BoicTpKanek

JlaHHas KOMaH/a MO3BOJISIET 33JaBaTh TOJIIMHY JIMHUAMU IS K&KIO0TO MOCIEAYIOIET0 CerMEHTa.
[Tpu mocTpoeHNH cUcTeMa MpeajiaraeT 3aJaBaTh HAYaJIbHYI0 ¥ KOHEYHYIO TOJIIHHY, YTO TT03BO-
JSIET CO3/IaBaTh CYXKAIOIINECs] U pacIIupsIoNIrecs cerMeHThl. Koraa Hy)kHa MOCTOSIHHAS TOJIIIN-
Ha 33/Ial0TCs OJJMHAKOBBIC 3HAUCHUS Havasla v KoHIa. /s mpumepa mocrpoum crpenky. Haxm-
MaeM kHonKy "Ilonununaus", yka3piBaeM Ha4allbHYIO TOYKY U BBI3BIBAEM KOHTEKCTHOE MEHIO,
BbeIOMpaem komaHay " [llupuna'. Ileppomy cerMeHTy 3a1aiuM HadaaIbHYIO TOJIIWHY PaBHOU
HYJI10, KoHe4YHYI0 10 MM (TIOCcie BBOJa KaXKIOTO U3 3HAUCHUI HaKMMaeM KiaBuiry Enter).
[TpocThIM pacTSTUBaHHEM yCTAaHABIMBAEM JUTHHY CTPEIIKH.
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Daiin I;Ipaalca . E‘u,a_ Boraeka Pucoeanue

Pazmepis Pegaxmnpoeate +JIET, . Cnpagxa

e

K @ & E|mep¢:l Crow | AnmoTauu | Bydep
23 L l EamHME

Pucosanuwe = - - - - - -

Boraska  Annotaumme Bug Ynpooaenwe Buwmog

Orpeso

[ Koneurnan wmpyma <0.0000>: |10 |

Inaueniin Koneunoi E
OB TN
¥ FaAeM 30ech
l—p 4 / — "
] 1 | N % C' i
Creogyeoan Touxa MnM [Oyvra/lo a/onMsa/OrmernTs/Hypmaa) : O &
Hauanwsas mapesa <10.0000>: 2
CH ™

Koneynan mmpuua <0.0000%:

[ToBTOpHO BHI3BIBacM KomaHay "'IllupuHa" ¥ BBOAMM 3HaUEHUS HAYAIbHON U KOHEYHOU TOJI-
LIMHBI 3 MM, PacTATMBAaEM Ha HYXKHYIO JJIUHY. 3aBeplIaeM NOCTPOCHUE HaKaTHEM KIIaBHILU
ESC.
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CMain Mpaeka  Bwa  Boraska  @opmar  Cepsuc Pucosanue

Pazmephi Pejactupogate INapameTprzayma Chero Cnpasxa

Berasxa AHHOTALAMN MNapaseTpusaywa Bea Ynpasnserme BriBog

/24 R A B @] =

Orpesox |Pesaktupol Caow  |Annotaus| Baok | Ceoicrea | Yrwmwero
" B sanwe |

Pucosanne « | -

T

] 4[> M\ Mogsne { Mwerl / . =
{ Cneqyomam Towxa wm [Oyra/Samesyrs/Nomymepsea/ mni=a/ Orremers /Mvpesa |
Cregyeoman Touxa M [Oyra/lameuyes/Nomymepuna/oniaa/Orxemors /Eypuna) :

Komamuna:

Onuus "Ionymupuna" noxoxka Ha onuuto " [lupuna', ¢ Toi nuus pazHuLe, 4To 3a1aeT mno-
JIOBUHHBIE pa3Mephl HAYaIbHOW U KOHEUYHOMN TOJIITUHBI TTOJMITHHIH.

[Ipu nomomu onmuu " {mua' MOXHO TOYHO 33/1aBaTh JJIMHY CJIEIYIOLIEr0 CErMEHTA MOJIUITU-
HUU.

65



rasin Mpaexa Bug  Bcrasxa Dopmar

Pazmepb Pegaxtmpoeats Mapamerpusaums

Beramca  Annotaumn  (Mapamerpesauma Bug

Lz -:" H?m %l A EE;
G}' EIF"em:I:mpn Cnow |Amnotaum| Baox

| Ompesox |
C» - E{ BaHHE

Pucosanue ~ - - | - -

Cepeuc

OeHo

| Cooficrea

Cnpaexa

Ynpaonenwe

@ =

Beopg,
OmacHa

Mocnegnni seog

Oyra
Moaywmpuna

( ankiHa

CrmmaeHuTe
g wpmra

Mepecnpeenexite NPUERZOK

%) Mamopamuposanue

M4k M\ Mopens 4 Mikwetl Q 3ymuposanme

HauaneMas TOWUKA: @ 1

Creoyesan TOYRA MAM
[Dvra/Oomymapisa

[E Bwectpkans:

CJ'ICJ:[YCT HUMCTb BBUY, UTO JIMHUA GYI[CT IOCTPOCHA B TOM K€ HAIIPABJICHUU, UTO U IMPCABIAY-
ras. HpHMep INPUBOJUTH HC 6YHCM, TOCKOJIBKY IMOCTPOCHUA HCCIIOKHBIC, HOBKCHepHMCHTHPYﬁ-

T€ CaMOCTOATCIBHO.

[Tocne BriOOpa Ha Briaake ""T'1aBHas' B manenu ""PucoBanue' xomanas! " [oauaunus"
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Yeprem.dwg HHs e S S (7 )

CeTepoe monenwpoBatwe  Buoyamscauwn Booeka  AHBOTALM b

MocTpoete SEYMEPHED NOTHIMEMR

a 2D nONUMMHIA NPEACTAENAET CODOMA CERZAHHYMD NOOMENCEAT ENEHOCTE
CErMEMTOR MPRMLIX NMHIEA, NpeacTasnmeouln coDoR enmbIl NLNOCKMI
ofberT. MoNIUNMHEK HOTYT COCTORTL W3 NMHERHLO: M AYTOBbO
CErMEMTOR, 3 TRIONE K3 MoDesc M CoMETAHMI,

1 2
. —E
|
] 4
- X
I—-x
4L 4T0 W], Mogens / Tiwerl { Muct x x
CrnegyvomaR Towxa e [0y
Komanga:
Komanma: .erase zafinen :mu"m

Komanna:

HasuMure F1 gna nonyyeHs QoNoAHHTENLHOR CNPaBKK
et N S e e L el B == F Rl

BBI3BIBAEM IIEITYKOM MIPABOM KJIABUIIM MBIIIH KOHTEKCTHOE MEHIO, U aKTUBU3UPYEM B HEM
kHomKy "'Jlyra" (B aHIIOS3BIYHBIX BepcHsX mporpammsl ""Arce'). B koMaHIHOM CTpOKE MOSBUT-
cs Haanuch: KoHeuHast Touka Ayru win
[YroallenTp3amknyrr’Hanpasienne/dlonymmpuna/JlnneiinsiivPagnyco/Bropas/
Ormenutw/lllupunal:. J{ns anrnosssiunsix Bepeuid: Specify endpoint of arc or [An-
gle/CEnter/CLose/Direction/Halgwidth/Line/Radius'Second pt/Undo/Width]:
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Yepreml.dwe T }

CeTenoe mogemnMpoBarse Bvsyamasanma Bcraexa AHMOTALIM

@J/C@%

| Penarmipo | Pucosanne | Penakmupo | Ceuenme
|BaHIwe Tena | | BaHue ‘
-

i sson
O1mera

/’( e —
IMemrgxon TpaBoH KHOIEH

MEIIH ERREEEICM KOHTEECTHOS antHa

MEHI0 H aKTHEHIHPYEM B HEM
EHOoOKY «][yran

4 4]k [M] Mogene { Mwerl / Mwcr2 [
Korauga: plinpe
Hauanpuan Touxa:
Cnepymmas ToWRa MM
[Oyra/domvopuuaf anbea/ OTHEHKMTE /

JlaBaiiTe MoCTpONM MOJTMINHUIO U3 HECKOIBKUX IYT M 3aBEPIIUM MOCTPOCHHUE KOMaH/I0H, U3
KOHTEKCTHOTO MeHIo "3aMkHyTh" (s anrnos3eraabix 'Close'™).
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Cerenpe mogermpoeate  Buoyamzauwa Boaexa AHHOTILMM b 2

JABEPIIAEM IOCTPOEHHE
EOMAHTOH H2 KOHTEKCTHOTD

MEHI0 «3aMEHYTE»

LTl
[

L

|4 4]¥ [ M\ Mogerm { Muc

[¥ron/lenTp/ SamMky { unernent/ Pamayc/Bropa. A
Bal:
[Yron/Oeurp/Samey { remeiunss / Pas
wyc/Bropar/OTneny

Ecnu nocne Haxkatus kHonku " lyra", akTMBUpOBaTh IPaBOi KHOIIKOM MBIIIM KOHTEKCTHOE Me-
HIO, TO MBI YBUJMM CIIEIYIOLIEE:
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CeTenoe HOgenMpoBatme Bvzyamnuzayma Bcraexa AHHOTILIM b

D@@J/C@Q[‘J@

Mogenvpos| CeTo PenakTHpo | Prcosatne | Penakmipo | CeusHme Eva  |MoaoBuext| Gydep
SHHE B3HWE Tans | B3MHe

Bsog
OTHeEHa
Mochen i BESA

EciH nocie HakarHd KHOIKH
«]lyra)» aKTHBHPOBATE IIPaBOH

KHOIIKOH MEIITH KOHTEKCTHOE _Jpr Yron
B IS O Uerp
Ce 3TH OIIJHH NPEIHAZHATCHEL
Ina BEI0Opa cocoba TOCTpoeHAR i el
_ [IyTH HIH 33JaHHA €€ OapaMeTpoB Monywstpiea

TMeHeiiHgp

Paguyc

BTopans
— OTHEHHTE
Texyoad OMpMHa NOoNMMNIMEMM pasHa 0.1
Chnemyomaa Touxa wiM [Ovra/Domymap LW i

[¥ron/QenTp/Hanpasnerme/ [ToJTymmIpeHi

MEpEONPEaEHEHAE ADUBETOK k
A/ Orree e /Ipuaa ] ¢ g

Al | & © nanoparposarme
Q SYHUpOEaHIeE
@ LWiTypsans

EicTEH A=

Mps1 BuIuM psii onwid. Bee oHM MpeiHa3HaueHsl U BBIOOpA crioco0a MoCTPOSHUs AYTH UITH
3a/laHus ee MapaMeTpoB.

e VYroua (Angle) - 3a1aeT BHYTpEHHUI yroj IyroBOro CerMeHTa.

e IenTp (CEnter) - 3aa€T HEHTpP IYTOBOI'O CErMEHTA.

e 3amkHyTb (CLoSse) - CTpoUT qyroBOil CETMEHT, 3aMBIKAIOIINN TTOTHIINHUIO.

o Hanpasaenue (Direction) - 1o yMom4aHuIO Ayra CTPOUTCS TAKMM 00pa3oM, 4TOOBI pe-
JBITYIINI CETMEHT ObLIT €€ KacaTelbHOW. JlaHHas OmIIus O3BOJISET 3a7aTh HHYIO Kaca-
TEJbHYIO.

e Paaumyc (Radius) - 3amaet paanyc 1yroBoro cerMeHTa.

e Bropasn (Second pt) - mo3BOJSET 33/1aTh BTOPYIO TOYKY AYTOBOTO CETMEHTA JIJIsl T10-
CTPOEHHUS €T0 MO TPEM TOUKAM.

e TMoaymmpuna (Halfwidth), lllupuna (Width), Ormenuts (Undo) - HI€HTUYHBI OJTHO-
MMEHHBIM OMIIUAM ISl IMHEWHOTO CerMeHTa.

Kpome Toro ects emie ogna onuus "JIuneitnsiit" win '"Line", oHa Bo3Bpaliaer cucremy B pe-
YKUM JINHEWHBIX TOCTPOEHUN CETMEHTOB MOJIUINHUH.
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Cerenoe MOQEMHPOBaHIE Bamyamsaums Boramka — AmmoTaumm W &3

D@@\_D\/\C@Q W B

Mopenwpos! Ceto | PenakTvpo | PucoBarine | PenaxTwpo | Ce-m-me Bua | Noaoboexr | E--.tmep

aHHe BAHNE TEI'IE-| ' EaHME

M Mogens { Mwer! { Muci2 /
[¥oon/lewrp/Samexyre,/Hagpasnesps / Tomymapisa f Thaseinads/ Pamosc/Bropa. &
ual: N
Creoymmas TOWXa MM HTE/ EHEE ¥
[Dyra/SaMEnyTee/ 1l mrm{pnra.f MH“ﬂfDTHEHHbeW‘[D‘HHEJ

L e[ 0]& ]

OcranbHble ONIMK MOIPOOHO paccMaTpUBaTh HE OyAEM, IOCKOJIBKY OHU pa30HpalIuch paHee B
paszenax mocTpOeHUs YT OKPYKHOCTH, U Bbl 63 Tpyna pazdeperech caMOCTOSTENBHO.

B 3akmrouenue I[aBafITe OTMETUM OCOOEHHOCTH ITOJIUJIMHUH 10 CpaBHCHHIO C IPOCTBIMU ITPHUMHU-
THUBaMU.

e  MOJWINHUSA SBISAETCS €AUHBIM OOBEKTOM, UTO yO00HO 1JIs ONepaluil yiajaeHus Win pe-
JAKTUPOBAHUS;

e IOJWINHUA y10OHA /ISl pUCOBAHUS JKUPHBIX JIMHUM YepTexa,;

e TEpEeMEHHAas NIMPUHA CETMEHTOB MOJIMIMHUMA MOXKET OBITh MCIIOJIb30BaHa ISl Tpaduye-
ckux 3 PeKToB (MOCTPOSHUS CTPEIIOK U T. 11.).

o IIpu pa6ore B AutoCAD ¢ NOMMIMHUSIMHU, YaCTO BO3HUKAET HEOOXOIMMOCTh IPeodpazo-
BaTh €€ B IPYIILY OTPE3KOB U AYT, U3 KOTOPBIX OHA COCTABJIECHA. J{JIsl 3TOrO CIIyKUT KO-
manaa PACYJIEHUTD (_explode), paccMoTpuM gaHHyto komanay. CHavana mocTpouM
IIPY TIOMOILY TTOJIMIMHUY IIPOU3BOJIBHYIO (PUTYPY.
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AHHOTALIAM NapameTpuzauna

e

< Ii| ?

Cneoyoman Towxa M [Ovra/Samesyre/lomymepusa/ anilsa/ Oreesnre Thp 2
Creoyeman Todxa M [Jyvra/SaMxsyTes/lonymepuua/onkua/0rMe sMTs/ IMpH: i

KomaHnna:

L] i > = s |47 4
o Teneps Ha Bkianke "I'1aBHast' B maHenn "PeIlaKTI/IPOBaHI/IH" BBI6I/IpaeM KOMaH,I[y

"PacuieHnTh' . DTy ONLIKIO MOKHO BBI3bIBATh U3 BEPXHETO MEHIO Ha BKiajke '"Penak-
TUpoBaHue', 160 B komanaHou ctpoke Habpate PACUJIEHUTD (_explode).
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AHHOTALMK

Yeprewl.dwe TR - 0O'X

L. [BOR B
SLA& M -
@8 -
%— s -'"- PacunennTs

MapameTpusaums I YipanneHmwe Baumog =
AHHOTALMK

Enok

j—t

MepeHscTi

e L + EXA CNGHHOM COLEKTA H3 COCTEENAIWME 2o ohbeKTsl

L PacunessHne COCTABHON OFbEKTA AMNA HIHMEHEHUA OTAENbHbI
KOMNOHEHTOE ofberTa, Moxeo pacineHsTs niodee olvexTe,
Bcmoqan Gnckm, nomanisHeK M obnacT,

.arr: ::‘\ @ q

| |

| Mt |

1 I 1

il :

| T |
# T | |
: i | I I
A 41k M1 Mogens i Muctl § Muct2 1 [ | |

I Cemgyomas Touxa wms [Ovoa/ I l':"\i J | O
Crenymman Towxa wm [Oyra/ i, *’/; v !(_

|

Kowanga:
i [ i PACUNEHMTE
Hammaute F1 gna nonyyeHdns AonoAHATEALHOR TIPABKK

T
o

[Tpu momo1u Kypcopa yka3blBaeM MOJIHINHHIO, KOTOPYIO HaM HE00X0AUMO ITpeodpaszo-
BaTh, HA’KMMaeM KiaBuily Enter. Bot Mbl 1 100mIMCh HY>)KHOTO pe3yibTara, Halla Mo-

JIMJIIMHUA TCIICPb COCTOUT U3 OTACIILHBIX OTPE3KOB U AYT.
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AHHOTALMM MapaMeTpU=aUmHA Bua Ynpaeneswe — Beaeon =

[pr noMOINH KYPCOpa YKaIEEBaeM
IOTHITHHHK, KOTOPVEC HaM HeoOXOmHMO
e e

Tenepb COCTOHT H3
OTAENEHEIX OTPE3KOE H OyT

Mogere { Mucrl { Mnci2 /

Komauns:
Komauga:

Komauga:

e (Crnenmyer MOMHHUTBH, YTO TIPH BBHITIOJHEHUH ONEPAIMH PACUWICHEHUS TepsieTcs nHpopmanus
0 IIUPUHE, TTOCKOJIBKY MOITYYaroIIuecs OTPE3KH U Ty He MOT'YT UMETh HEHYJIEBOH IIU-
pussbl. [locTpoum ABE OJIMHAKOBBIX MOJIUIWHUU.

(=1 GIDWEih < | @ [ MonEns|
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Boraesa AxmoTaws  MapaMeTpHEauma 2
- L
AR EINEICIRE
@ =l !
K Pepakmpo| Cnow | AHHOTSUMM CeoiicTea | Y7o Eydep
e ke BAHME abpasa
P'I-'IEDBB-PWIE 5 - - - - - - -
TMocTporM aBe o@n £
OIHHAKOBEIX MOTHITHHHHA
b
II—«M‘{ pod
4| 4lp ¥\ Mogere ¢ Mwcrl f Muer2 / < |
B settings\temp\Ueprexl 1 1 8082.sv5 ... A
Komanna:
b
[ KOMAHTA I < >

e Pacunenum oaHy U3 HUX, HaanMep Ty, YTO pacnonomeHa cnpaBa l'IOJ'Iy‘-IeHHBII/I pe3yib-
TaT Bbl BUIMTE HA PUCYHKE HUXKE.
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Berasxa — AHHOTALMA MapasETprEaura

f'**%*”lA@@"‘"@

@‘ D_P&nampa AnvoTaums|  Bnox CeocTea | YTHAMTH

Pacunensms ofEy B3 DOMEIREHG,
HATPAMED Ty, 9T0 PacToIoHeHa

cmpasa \\

L
[}

[ .,

W
141 41% [¥]y Mogens { Muerl [ Mucr2 / ¢ |
[Ipi DACUMEMEMM: 3TOH DOMAMMHMM OOTADAMM CESOSMIE O IIMpMHE.
Mx MOoEHO BOCCTaHOEMTE KoMaumgol OTMEHHIE.

b

< >
. 4 [EE Je [Ol2]]]+] e lvoens B[O
e Tak xe B cucTeMe eCTh BO3MOKHOCTh OObETUHUTD B MOJIMIMHHUIO paHee CO3/IaHHBIC, CBS-
3aHHBIE MKy CO00M, oTpe3ku u nyru. st atoro cioyxkut komanaa [IOJIPE]L (_pedit),
paccMoTpuM JaHHYI0 KoMaHy. CHadana mocTpouM OOBEKT, CO3JJaHHBIN U3 HECKOJIBKIX
IPUMHUTHUBOB — OTPE3KOB U JIYT.

KomaHma:
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Mnasxaa Beraeka AHHOTALMEH MNapaMeTpHEaLmMA Bwa YnpaBneHwe Btamnn

W

[ 41 v}, Mogens (et T2 / < &

Komauns :

Komaxga: -

Komamnna: AT 5 =
< iDLé&lEI'h'w B | |MODENG |k )

Teneps Ha Bkianke "I'1aBHas" B manenu "PegakTupoBanus'' BeIOMpacM KOMaHIy
"PeqakTHPOBATH MOJMJIHHHIO'" . DTy OO MOXXHO BBI3BIBATH U3 BEPXHETO MEHIO Ha
Bkiagke ""PenakrupoBanue', 1160 B komanHoi ctpoke HaOpats IIOJIPE/] (_pedit).
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Bsn  ¥npasnewwe — Buemon

b BORB Sy
I'lmmemE]

&b +-

. PegaktmposaTs MOAMMHHMND
L PeaasTwposarme nomwmsHei v 30D nonwrosansHs caTed

Kak npaemno, komamga MONPEL wononezyeros and oieenuseHis 20
NoAKAMERE, NPpecDPas0eaHMA OTPE3X0Ss i ayr & 2D nonwnusl n ana
nNpeoipasosaHtA NONWMHMA B KDHBLE, KCNOMbTYEMDE ANS
ANNPOKCHMALMH B-Crinafitce (CrnaseHHED CNaRHAMK NOATHHAR ).

. e NONPER
Hamaute F1 gne noayYeHns JoNoNHHTENEHOR TPaBKH

e

w
Mogere { Tucrl [ Tucr2 / < -

— —————

Komauga: #
Komauga: =
T .l_ =

<
MEEPAEEEE CEr )

e Ilocae BeI30Ba KOMaHIBI CUCTEMA MOIMPOCUTD BBI6paTB TOJIMJIMHHUIO UJIN HECKOJIBKO.
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Pucoganme | Pegakivpo | Cnow mmumuun
EaHHE

ITocoe BEIZOBA
HOMAHIOEI CHCTEMA
TNONPOCHTE BEIOPATE
IIOJITHITHHHEY
TOTHTHEHHA
5 Fd
Y | Beifiepure nomumeno w2
I——4-x ~
4| 4]» [¥]\ Mogers { Mucrl [ Mucr2 / < >
B Kowmamga: s
Komauna: 3
Bl KoManna: pedit BufepdTe NomMAMMHEME MMM [HecrombRo] @ |l >

Je[Dl2]ez[ [+]e o= [{OJE]

Korma Me1 ipu moMoru Kypcopa YKa)XeM MEePBbI 00BEKT, MosBUTCS 3ampoc ""Caenarb
ero noauauHuei ?</[>". Haxxumaem Ha xnaBumry wiu BBeaum /1 (Y), Haxxumaem Enter,
TOTJ]a BBIOPAHHBIN OTPE30K mpeodpa3yeTcs B MOJUINHHUIO U3 OJTHOTO CETMEHTA U OyIeT
rOTOB MPUCOEIUHUTD K cebe Ipyrue oTpe3ku win Ayru. Jlanee mociaenyeT 3anpoc:
3anaiTe napameTp

[BamxnyTr/lo6aBuTrlInpuna/Bepunna/Claaaury/Cllnaiin’y 6paTs criaxuba-
Hue/TunauwOTMeHNnTD|:

JI1s1 aHTI0SI3BIYHBIX BEPCU IPOTPaAMMBI:

Enter an option [CloseJoin/'WidflEdit vertexFit’Spline/Decurve/lLlype gen/Undo]:
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MaparMeTpraLHa Bua ¥Ynpanneswe ¢ £

| @

Anmﬁamu Bnos CeoncTea

B
mp €TCHA B TIOHTHEHED

H2 OTHOTO CETMEHTA

H OyIeT roTOE NPHCOSTHHHTE

E cebe OpyTHE OTPe3EH HITH JyTH

- [
1

L

%

Monens | Muer! { Muer2 [ <

' BufepuTe ofbexTH: Hakoemo: 1, mcero: 5
BufepuTe ofmexT: HaKoeso: 1, scero: &

[

BufepurTe ofbexTH:

I EEEEEET B
Ecnu Heo6xomumo 106aBUTE OTPE30K WIIM AYTY, BEIOUpaeM "I[oﬁaBnTb" uinu BBoguM /I
(J). Tenepp npu MoMoOIIH Kypcopa BIOMpaeM 00BEKThI, KOTOPHIE HY>KHO BKJIFOUUTH B CO-
CTaB MOJWJINHUY, Ha)kuMaeM kiasuily Enter. AutoCAD noBTopurt 3anpoc 3anaiite na-
pametp [3amknyTr/[00aBuTYIInpuna/Bepunna/Cl naguty/Cllnaiin/yoparts criaa-
skuBHUE/ TUNIMHOTMEHUTD|:
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Bua  Ynpaanenwe

CeoiicTEa

[ 3anaiire napamerp

3aHKHYTh

Oodasnms

Lhpieia

BEpuuim-a

Crnaavts

CNnaiin

YOpaTE T NEKHSEHIE

T
obpaTiTE
THEHITE
w
A C— L
SanafTe NapAMETD -
[Samxry T/ Iofarpts/Muplee / Bepmana / CTnamaes / Cllnatu / YB5p o
ATE CchnaxHBadmKe/THUMHE/ oBpaTHTR/ OTMEHMTE] ¢

& B e []£ L= [3]e JJwa T

. .
o Jlyis 3aBeplieHHs IOCTPOEHUS elle pa3 HaxkuMmaeM kiaBuiny Enter. B utore mMbl nonyuu-
JIM HYKHBIN pe3ysbTaT, Hallll IPUMHUTHBBI O0BEAUHWIUCH U CTAJIH MOTHINHUCH.

81



AutoCAD 2010 Yepresm1.dwg
AHHOTALM MapamMeTpHIaLmMa Bua ¥Ynpasnesue
A | D@ E
=l h—*l
| / + ]
| PcoeaHme Penakmvpo | Cnow AHHOTSLIMM ok CeoHCTER | YTHNMTH Eydep
[ BaHKe ofimera
o@R 2
Moeannrima
Liger Il Nocnoso
Cnosd 0
Twn awsml  Mocnoss
I—o h »
4] 4 [\ Mogere {Mwcrl [ Twe2 £ ¥
N settings\cemp\Uspreaxl 1 1 8083.sv5 ... ~
Komasna:
M
Komanoa: o] 2=

1.6 JladopaTopnas padora Ne6 (2 yaca).
Tema: «Iloctpoenue conpspkenuii B rpadguueckoii cpeae AUTOCAD».

1.6.1 Leas padotsei: [TocTpoenue conpsixenuit B rpaduueckoit cpene AUTOCAD

1.6.2 3axauu padoThI:
1. U3yunthb moctpoenue conpsikeHuit B rpaduaeckoit cpene AUTOCAD

1.6.3 Ilepeuens NpuOOPOB, MATEPHAJIOB, HCIIOJIb3yEeMBbIX B J1a0OopaTOpHOii padoTe:
1. IlepcoHanbHBI KOMIIBIOTED

1.6.4 Onucanue (xoa) padboThI:

CeroHsIIHUI YPOK I XOUy MOCBITHUTH OJJHOM BeChbMa MHTEPECHOU TEME - MOCTPOEHUM
conpspkenuit B mporpamme AutoCAD.

Ha niepBblIit B3rJ1511 3TA TEMa KaKETCS IOBOJILHO MPOCTOM, HO HAa CAMOM JIeJi€ 311€Ch €CTh
OYEHb MHOTO "TIOJIBOJTHBIX KaMHEH'", 0 KOTOPHIX HE 3HAIOT JIa)Ke MHOTHE ONBITHBIC TPOdeccHo-
HaJIbl.

Nrak, uto xe Takoe conpspkenne? ComnpsiKeHUe - 3TO IUIaBHBIA TIEPEX0 ] OT OJHOMU JIH-
HUU B Jipyryto. [Ipumep conpsixeHus: Bol MoXkeTe MOCMOTPETh HAa pPUCYHKE HIKE.
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Conpsi>xeHune

[Ipormie roBopsi, CONpsKEHUE - ATO CKPYTIIEHUE YT, 00Pa30BaHHOTO JBYMS MPSIMBIMU
orpeskamu. ComnpspKeHHe MPEeCTaBIsgeT coO00M Oyry OKpPYKHOCTH, a OTPE3KH, 00pa3yIolue uc-
XOJIHBIN YTOJI, SIBJIAFOTCSI KacaTeJIbHBIMU K 3TOM OKPYXHOCTH.

B npocreiimem cimydae, Kora HaMm 3aaHbl 2 OTPe3Ka, UMEIOIIHE OOy HadaIbHYIO
TOYKY U 00pa3yroIIre ONpeeIEHHbBIN Yroll, COMPSHKEHUE CTPOUTCS dJIeMeHTapHo. J[i1s aToro Ha
naHeau MHCTPYMEHTOB "pemaktupoBanue” ("modify") ecTh cnernuanpHas KHOIKA, KOTOpas Tak
u Ha3biBaercs "fillet".

DTa KHOTKA BHITIIAIUT CICAYIOMUM 00pa3oMm:

[Tanens HHCTPYMEHTOB "penakTHpoBaHKUE" OOBIYHO PACIIONIaraeTcsl B MPaBOW 4acTH pa-
6ouero okHa AutoCAD.
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R &R PP DD -, F| L LA RERaal B | T B =1 ¥ Y
Pmmarps: e r B | = A A KR @60 AL R - AR AANRYARER
=1 i By | ([ B soeede w50 e B | Sded w B St il
[ Mo - Mamons '\-' Mecmow:. N T e R A g Tl L
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22550 SN, S 1S, O OO B CEFRA OFTO j0CnOnse |IDPveR e OPCOETERT OO0 S8H BEC Dl SE Sk Maceral wrngst 11> f f * |_1\' -
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Haxarue no xHonke "ConpsieHue" BbI30BET KOMaHy IOCTPOEHUS CONPSKEHUS. DTy KOMaHIy
MOXXHO TaK)K€ 3allyCTUTh BBEAS C KJIaBHATyphl B KOMaHIHYIO CTpoKy cienmyromee: " fillet" u
Ha)kaB Kkiasumy "Enter".
B xomaHaHOM CTpOKE BBICKOYET CIEAYIOIIEE COOOIICHHE:
Texywue nacmpoiixu: Pescum = C OBPE3KOH, Paouyc conpssicenus = 0.0000
Buibepume nepeuiii oovexkm unu [oTmenumu/ Honununus / pa/luyc/ Obpeska/ Heckonvko] :
Craenyer oOpaTuTh BHUMaHKUE HA TO 3HAUYEHHE, KOTOPOE MPUHUMAET 110 YMOJIYAHHUIO PAINyC CO-
npsbkeHus. B komanmHoW cTpoke HamucaHo: "Paduyc conpsocenus = 0.0000". Uto 310 3HAUHAT?
OTO 03HAYAET, YTO €CIIM MBI YKaXKEeM OTPE3KH, 00pa3yIoIIue Yroi, TO Y HaC MOCTPOUTCS COMps-
JKEHHE, T.. CKpyIJeHHE B BUJE IYTU C HYJIEBBIM paguycoM. A 1yra ¢ HyJE€BbIM PaglyCcoM - 3TO
BOOOIIIE HUYTO, YCTOE MecTO. T.e., €ClIi Mbl OCTaBUM PAJNYC CONPSIKEHUE PABHBIM HYIIIO Y HAC
BOOOIIE comnpsbkeHne He MoCcTPOouTcsl. COOTBETCTBEHHO HAM HY)KHO MTOMEHSITh PAUyC COMpshKeE-
HudA. g 3TOro moABOJUM Kypcop K 4EPHOMY JKPAHUMKY IPOCTPAHCTBA MOJEIM U INEIKAEM
MpaBoil KHONKOM MbIIH. [TosIBIsSI€TCS CIIUCOK.

Enter

OTHEHE

OTHEHMTE

nanknKuH1A

paflHyc
CApeska

Heckoneko

4 NaHopaMHMpoEaHHE

';E IYMHPOBaHHE

E BeicTpi.anet

B sTom cniricke BeiOMpaeM MyHKT "paguyc”. B KOMaHIHOW CTpOKE y HAC 3alpaminBaceTCs HOBOE
3HaueHue paauyca. Beogum, Hanpumep, 3Hauenue "10" u Haxumaem kinasuunty "Enter”. Teneps
HaM HYKHO TIOJIBECTH KypCOp, KOTOPbIN MpHUHsIT (opMy KBaapaTHKa, CHadajaa K epBOMY OTpe3-
Ky U HaXaTbh JIEBYIO KHOIIKY MBI, 3aT€M - K TIPAaBOMY U TOXE HAXKaTh JIEBYIO KHOMKY MBIIIIH.
VYronodek ckpyrautcs. OTpe3ku u conpsbKeHue (yra) mpeoOpa3yroTes B €IUHYIO MOJHINHUIO.
ConpspkeHne NOCTPOEHO.

bruto Tak:
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Cramo Tak:

Curyanusi cienyromnas: y Hac €cTh 2 OKPY)KHOCTHU: ofHa moOouibiie, Apyras moMeHblne. Pagny-
CBl OKPY)KHOCTEH B3SITHI MPOU3BOJIBHO. PacrookeHne 3THX OKPYKHOCTEH - TaKkKe MPOU3BOIIb-
HOE.



3azaya COCTOMT B CIIEAYIOIIEM: HYXHO IOCTPOUTH 2 MPSAMBIX OTpPE3Ka. DTH OTPE3KH TOJIKHBI
OBITH KacaTeIbHBIMU OJTHOBPEMEHHO K KaXKJI0M U3 ABYX OKpykHOCTell. T.e. HauaabHbIe U KOHEY-
HbIE TOYKH 00EMX OTPE3KOB JOJDKHBI OBITh TOYKAMH KAaCaHUS K OKPY)KHOCTSAM. 3aTeM HYXHO
JUIIHKE (PparMeHThl OKPY>KHOCTH 00pe3aTh U MOJYUYUTh Ha BBIXOJE 3aMKHYTHIN KOHTYp C IBYMS
COTIPSIKEHUSIMH.

Bot uTto Y HaC JOJIPKHO MMOJIYYUTLCA B UTOTC:

Jlst TOrO, YTOOBI MMOCTPOUTH TAKOE COMPSDKEHNE HYKHO YMETh padoTaTh C PEKUMOM OOBEKTHO-
ro OTCICKHMBAaHUA "KacaTenbHas'".

Jlns Havyasia HaM HY)KHO BKJIIOUUTH 3TO pekuM. [lemaercst 3To crneayronum odpasom. CHavama
noaBoauM Kypcop Mbiu K kHonke "OTC-OBBEKT" unu k knonke "I[IPUBA3KA" Ha crpoke
cocrostaus. HyxxHo npocnenuts, uro0sl kHOnKH "TIPUBA3KA" u "OTC-OBBEKT" 6b1111 BiaB-
neHHbIMU. [I[€nkaeM MpaBoil KHOIIKOW MBIIIN I10 OAHOW U3 3TUX KHOIIOK.
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Bri6upaem u3 crimcka myHKT "HacTpoiika'.

OTER

HacTpofka. .. ;
A R e H B b o DEE

WMBAIKA |OTC-OFER

OTKpBIBaeTCs MAJIOTOBOE OKHO HACTPOWKH PEKUMOB uepueHwus (pucoBanwusi). CripaBoil cTopo-
Hbl HAXOOUTCA CIIUCOK PCKUMOB OGB@KTHOFO orciexuBanus. Ham HYXHO IMOCTABUTH I'aJIOYKy
PAIOM C PEKUMOM YepueHHs "KacarenbHasa" U HaxaTh KHONKY "OK".

War W ceTkal| OTcaskueaHie | DEBEEKTHAA NPHEAZKA | TIHANMUYECKIA BEOL

D &eekTHan npueaska Brn [F3) QfeekTHoE oTCnexeanue Brn (F11)

Pkl OfbEKTHOM NPUEAZKMH

O KoHrouka 04 [ Tecraekm BLifipate BCe

s CepeauHa b [JHopmane [M‘
] Uerrp o] K.acarensHan

= Hzen B M aiiaA

<o KeanpaHT [ Kamyweeca nepeceyeHye

b MepeceusHis 2o [ NapannensHo

MpoaomkeHue

Urofkl HA4STE OTCNERMESHME, S80EPHMTE KYPCOR HAL TOUKOMH NPHEASKH,
Mp AansHERWEH NEDEMEL EHHM NOREHTCA AHHMA OTCASKMESHMA, LA

CraBuM "ranouky’ imowo

=

HacTpoika... q‘ K. ]II OTmeHa H Cnpaexa
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Tenepbs MBI MO’KEM MOCTPOUTH OTPE30K MX KAKOH-TUOO TOUKU OTPE30K TaKUM 00pa3zoM, 4TOOBI
€ro KOHEYHasl TOUKa COBIaJajla C TOUYKOM KacaHHs K OKPY)KHOCTH.

[TycTh y Hac umeercs Kakas-HUOYIb OKPYKHOCTh ITPOU3BOJILHOTO paanyca. [Toctpoum orpesok,
KacaTeNbHbIA K OKpY)XHOCTH. HakMéM Ha maHenu MHCTPYMEHTOB "pUCOBaHME' KHONKY "OTpe-

n

30K".
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3amyckaeTcsi KOMaHJa IOCTPOEHUsS NPSIMOTO OTpe3Ka. YKaXeM HadallbHYI0 TOUKY OTpe3Ka
IIEJTKHYB B IIPOM3BOJIBHOM TOUYKE Ha "4€pHOM 3KpaHuuke' mpocTpaHcTBa Mojenu. [locne storo
HaM HY>KHO yKa3aTh BTOPYIO TOUKY, KOTOpas SIBJISIETCA TOYKON KacaHUsI K OKPYKHOCTH.

[ToxBenéM Kypcop MBIIIHN K OKPYKHOCTH, TPUOITH3UTEILHO K TOMY MECTY, TJIe JOJDKHA pacmoia-
raThCs TOYKa KacaHus. [[oSIBUTHCS KENTHINM 3HAYOK B BUJIE MAJICHBKOTO KPYKOUKa, HAJT KOTOPBIM
HaXOJIUTCA TOPU3OHTAIIbHAS MOJI0CKa. Takxke MOsIBUTCS HAJUCh € MOICKa3Koi "kacatenbHas'.
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OTO 03HAYaeT O3HAYAeT, YTO cpaboTal pexHM OOBEKTHOrO OTCIeKHMBaHUS "kKacaTenpHas'". Te-
neph HY)KHO HaXKaTh JIEBYIO KHOIIKY MBIIIH, 3aTeM kiaBuiny "Enter" 6o "Esc" mist Beixoma u3
KOMaH/bl.

Sl Wirt 0 O - b o 1 thoeg]
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[TocTpoenune kacaTenbHOM 3aBEPILICHO.

Bepuémcs k Hamieit 3aga4ye 0 MOCTPOCHUU COMPSIKEHUS BYX OKPYKHOCTEH. MBI 3HaeM Kak Mmpo-
BECTH KacaTelbHYIO0 K OKpyKHOCTH. HO /1 Toro uroOsl HaMm €€ MpOBECTH, HYKHO 3HATh /€ Yy
Hac OyJeT pacroJsiaratbCsi HadalbHas TOYKA KacaTeabHOIro oTpe3ka. BoT TyT u HaumHaeTcs re-
MOpOH... Benp HayanbHas TOYKA 3TOr0 OTPE3Ka SIBIAETCS TOYKOW KaCaHUsI KO BTOPOM OKPYXKHO-
CTH. A 5Ta TOYKa HAM HEU3BECTHA.

HadanbHasa To4ukKa
KacaTelbHOro oTpeska

KoHeuHasa Touyka
CaTenbHoOro oTpesKa

Touyka KacaHWs Touyka KacaHus

CKOJBKO s HE KCIEPUMEHTHPOBAI C OOBEKTHBIMU NMPHUBSI3KAMHU U PEKUMAMU OOBEKTHOIO OT-
CIIE)KMBaHUs, - TAK Y MEHS M HE MOJIY4YHJIOCh CONPAYb JIBE OKpYKHOCTH cpenctBamMu AutoCAD.
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[Ipumnocs MHE OKONATHCS B CHELMAIBHOM JUTEpaType MO HauyepTaTeabHOM reomerpuu. Cre-
mry Bac oOpanoBatsk, perieHus st Hameén.

Nrak, pacCMOTpUM aJITOPUTM ITIOCTPOCHHUSI COIPSIKEHUS JBYX OKPYKHOCTEH.

1) [IpoBouM M3 IEHTpa KaXX0W OKPYKHOCTH BEPTUKAIbHbBIE OTPE3KH 10 NEPECEUECHUs C HUXK-
HUMH TOUYKAaMH 3TUX OKPY)KHOCTEH. J[JIs1 MOCTpOEHUSI HaM HY)KHO BKJIIOUUTH OOBEKTHBIC MTPUBS3-
KM "HeHTp" 1 "KBagpaHT" U peKUM OT CIIOJISIP.
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Crpoum rae-HuOyIb B CTOPOHKE CTPOr0 TOPU3OHTAIBHBIN OTPE30K MPOU3BOIBHOTO pa3Mepa.

BB AussCAD 00 - [ ot o). ] EEE
B dain Mpascs Bu Bosses SopaT DOm POBSSS Paweel PRASCTAOORNT [aests Onw  Cnoases B U W A K
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[IepenocuM 2 MOCTPOEHHBIX BEPTUKAIBHBIX OTPE3Ka COOTBETCTBEHHO B HAYAJIBHYIO U KOHEYHYIO
TOYKHU TOPU30HTAIBLHOIO OTPE3Ka.
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il AutaCaD 2008 . [4epresd dwg]

T8 batn Mposes Bes Dormmcs Sopeut Oipmes Puossers Fasspe FPeasngoams Dgess Oom Orpascy T W ®
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0 - ML e [
= 2 0 12 1= 3]

Nepemememue’ ! BTODAA TOMES HEN {CHUNTATE NEPENCHERNEN BEDEVE TOUKY
TPEZ A, 1M, A0000 | mal CETEA OO fDrCnonAR [nPwsRacs [OTCOSREET D0 Do BEC [MOREM: Macarad seramin 11 o

Br13biBaeM KOMaHy MOCTPOEHHS OKpPY>KHOCTHU. Jlanee yka3blBaeM IIEHTP OKPYKHOCTH CIIEAYIO-
muM oOpazom. HakaTeiBaeMCsl Ha BEpXHIOI0 TOUKY MajOro BEpTHKAIBHOTO OTPE3Ka M OTBOIMM
MBIIIbF HEMHOTO BIIPaBO CTPOTO BIOJb FOPU3OHTAIBHON OCU (MPOCIEAUTE YTOOBI ObUT BKIIIOUEH

pexum "OTC-IIOJIAP"). Iénkaem n1eBOM KHOMKOM MBIIIH.

FREE ¥ =

TS oate Mpigsn Brik BCTabch SubekT oDl Prifidiees Pt Prissepssts Desd (o) Crossc
= T 4 TR A F o (e X RO NE 8 b e =4 i
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fromanen: "
.[.".:l:m:-.: _rirele Dentp mpyra mex [1T/IT/EEF (mac rac paseys]]:
5% %71, MASHT OO0 AT CETes 0PTofarernnie v [0TC0RKT DN mue EEC (oo [ p——r & .

Jlanee Hy>KHO 3a1aTh paJuyC OKPYKHOCTH. JlJI1 3TOr0 HAKaThIBAEMCsl HAa BEPXHIOIO TOYKY, IIE-
pemeIaeM Kypcop TOPU30HTAIBHO BIIPAaBO BIOJb FOPU30HTAIBHOM IIYHKTHPHOW JIMHUM A0 Ile-
pecedeHuss ¢ BEPTUKAIbHOM IIYHKTUPHOW JIMHUEH, T.€. YKAa3blBa€M KPAWHIOI0 BEPXHIOI TOYKY

okpyxHOCTH. [I[€nKkaem JIeBO KHOMKON MBIIIH.

92



AUAGCAD 200S - [Yogre vl dwe]
M dsn Mpascs Bea Boveses Sopeat Ceps Pricessss Pavsiges Pakwrosste Dgdess Onow Onpssss & F % 5 x

IR EH AR Y DD S teE AERhauE @ B0 =R o1&
BE |~ U= Q80 Ls8 AN AN RFLEEE
a - - E | >
b i e L Mg

AREER HE AE| MY FH OP2PA NMEFHI P @Ee A LR -

T O 20U

r £7

2RI 0

»HPHE -

R (lac1l | Mectd

Fernrp rpyra nam [3T/ZT/EEP (rac mac pamwyc)]:
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BeiienseM TOIbKO 4TO MOCTPOEHHYIO OKPY>KHOCTb.

Br3piBaeM komaHy "nepemenienue’, yka3siBaeM 0a30ByI0 TOUKY (3a uto 6epém). bazoBoii Tou-
KOI y Hac OyJeT CIyKUTb LIEHTpP MOCIEIHEN OKPYKHOCTH. YKa3blBaéM KOHEUHYIO TOUKY Iepe-
MmereHus (Kyna craBuMm). KoHeuHo#l Toukoil OyzneT ciayXuTb OyHeT CIyXHUTb IEHTp OOJbIIeH
OKPY’KHOCTH.
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Tenepb HaM HY)XKHO MOCTPOUTH KacaTEJIbHYIO K MEPEMENIEHHOW OKPYKHOCTH M3 IEeHTpa 1-oit
MaJICHbKOU OKPY’KHOCTH.
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W et Mpatecs Bl Brsees Sopear  Cepeer  Peinpdews  Fawsped  Pedas w T ok ¥ X

=0 N =" k1. =kE 1

d = AR % DG » g e

Jlanee ctpouM u3 mEHTpa 3-€il OKPYXKHOCTH (KOTOPYIO MBI TMEpEeMEIaan) OTPE30K, KOHEUHAs
TOYKa KOTOPOI'O COBIAJAET C KOHEYHOU TOYKOM TOJIBKO YTO NMPOBEAEHHON KAaCaTEIbHOMU.
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VkaxeM rpaHu4HbIe KPOMKH. {71 3TOro mEITKHEM JIEBOM KHOMKOW MBIIIH TTO UCXOJHON OKPYXK-
HOCTH OOJIBIIETO qUaMeTpa. 3aTeM HakuMaeM kiasunry "Enter”.
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1.7 JladopaTopnas padora Ne7 (2 yaca).
Tema: «Muoroo6pazue npumMuTuBoB rpaduyeckoit cpeasl AUTOCAD ux npumMeHeHue B
qepTeKax».

1.7.1 Heas padorbl: OnpenenuTb MHOTO0Opa3ue NPUMHTHBOB TrpadUyuecKoOd Cpebl
AUTOCAD ux npuMeHeHHUE B UepTekax

1.7.2 3apauu padoThI:

1. U3yunthb BuaBI TpUMUTUBOB rpadudeckoit cpeast AUTOCAD

1.7.3 Ilepeyens NpuOOPOB, MATEPHAJIOB, HCIIOJIb3yEeMBbIX B J1a0opaTOpHOil padoTe:
1. IlepcoHanbHBI KOMIBIOTED

1.7.4 Onucanue (xoa) padboThI:

1. IlocTpoenne 0Tpe3KOB, METOIbI Bbl/IeJIeHUSI 00bEKTOB

OTtpe3ok (Line) |-/

1.

Co3paiiTe HOBBIN JOKYMEHT (popMaToM A4, BKIIOUUTE CETKY @B CTPOKE COCTOSIHUS,
ocTaJIbHbIe KHOTIKH, KpoMeModel1oKHBI OBITh BBIKITIOUCHBI.

Ucnonw3ys npumutuB OTPE30K, IOCTPOUTE TOMaHYIO JIMHUIO. J[JI1 3TOTO BBIMOJIHUTE
CIEAYyIOUIME JECHCTBUA.

BHIOEPUTE MPUMHUTUB OTPE30K HA MTAHEIH HHCTPYMEHTOB;

menkauTe JIKM B mpou3BOJIBHOM MECTE PacIiooKeHHUs MEPBOro KOHIIA OTPE3Ka;
nepeMenaiTe Mblllb, 32 yKa3aTeJIeM MBIIIH MOTsHeTcs "pe3nHoBas nuHus" (puc. 1, a).
[lenkuute JIKM. [TepBbiil OTpE30K MOCTPOEH;

CHOBA IIepEMEILANTE MbIIIb, 3a YKa3aTeJIEM MBILIN CHOBA NOTSHETCA "pe3UMHOBas JTMHUS"
(puc. 1, 6). llenkuute JIKM. BTopoii 0Tpe30Kk MOCTPOEH U Tak Jajee;

IIOCTPOWTE €111€ HECKOJIBKO OTPE3KOB JINHUMY;

ab
Puc. 1
o0paTuTe BHUMaHKE, YTO B KOMaHIHOW CTPOKE HAXOAUTCS 3alMCh, MOSACHSIOIIAs 1ajlb-
HelMe Bo3MoXkHbIe felicTBus Specify next point or [Undo], 4To B nepeBoje ¢ aHIIINM-
ckoro o3HaudaeT CJienyrwinasi TOUKka uin (puc. 2).

FKomanna: line Ileppad TOWRA!
CHIeqvIElad TOuEa MIM [OTHEeHHTE] :
CIegvilad TOUuEs MIM [OTHeHHTE] :

CIedvilad TOWEa MIH [ SaMEHYTR, OTMEeHMTE] :
Puc. 2
Jlnst okoOHYaHUS TOCTPOCHUA TMHUK HaxMuTe kinaBuiry Enter. Y Bac nomken mosy-
YUTHCA MPOU3BOJIBHBIN YepTEeX (ITOKA TOYHBIE KOOPAUHATHI HA 33/1a€M, PUCYEM MPOU3-
BOJILHO, YTOOBI TIOHSTH, KaK padOTAaIOT HHCTPYMEHTHI) (puc. 3, a). [{ns Toro, uToOs! Tipe-
KpaTUTh IOCTPOEHUE OTPE3KOB, HY)kHO HakaTbEnter. KomannyEnter (BBoa)MoxHO
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Tak)Ke BBIOpAaTh U3 KOHTEKCTHOTO MeHIo, menkHyB [IKM moce mocieqHero mocTpoeH-
HOTO oTpe3ka (puc. 3, 0)

OTHEHS & A
MocneAHHA BE0A ko
SAMEHY TR

OTHEHHMTE

Mepeonpe eneHHe NPHEASOE r

5 MaHopaMHpOESHHE
':l SYMMPOEaHHE
@ LTypEans

BeIcTpF.ane:

ab
Puc. 3
4. Jlnsg toro, 94ToOBI MOCTPOUTH 3AMKHYTYIO (DUTYPY, HY>)KHO HaOpaTh B KOMaHIHON CTPOKE
pycckyto OykBy 3 u HaxkaTb Enter (puc. 4, a), wim u3 KoHTeKCTHOTo MeHro nox [TKM
BeIOpaTh KoManayClose (3aMkHyTB)(puc. 4, 0). [TocTpoiiTe MpoN3BOIBLHBINH MHOTO-
YTOJIBHUK 000MMH CTIOCOOaMHU.
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E=Cnenymmaﬂ
Cnenyiinasa
Cnenyiinasa
Cnenyiinasa

Crnenyimaa

TOURS
TOURS
TOURS
TOURS

TOHRS

MM
MM
MM
MM

HIIH

[OTHMeHMTE] &

[ BaMEHYTE OTMEHMTE] &
[ BaMEHYTE OTMEHMTE] &
[ BaMEHYTE OTMEHMTE] &

[ SamesEyTE,S OTMEeHHTE] @ =

.. QinHpDBaHne
. @ LTypEant

: OTHEHHTE Eg

®

Beoga
OTMEeHa

Mocne AHHA BEOA, k

Mepeonpe AeneHHe NpHEAZO0K r

MaHOpAMHMPOEaHHE

ErlcTpRK.anex

a0
Puc. 4

5. Ecnu Bac He ycTpauBaeT ¢popMa MHOTOYTOJIBHUKA IEWCTBUS MOKHO OTMEHSTh, BRIOUPAst
13 KoHTekcTHOro MeH1o noa [IKM komanny Undo (Otmenuts). [locTpoiiTe mpon3Bosib-
HBII MHOTOYTOJIBHUK U, He HaxxuMasEnter, BeiOepuTe HecKosbko pa3 komanxyUndo
(OTMeHNTB) U3 KOHTEKCTHOTO MeHI0. Bee Bamm aeiicTBust OyayT mociaeaoBaTeIbHO OT-

MEHSThCS (pHC. 5).

SaMEHYTE

T

Beoga
OTHMEHA

Mocne AHHA BE0 A, 4

Mepeonpe AENEHHE NPHEASOK s

| 5] MaHopaMHpOEaHHE
Q IYMHPOEIHHE
. @ LTypEans!

BricTpk.ankk

Puc. 5

6. B xoHTekcTHOM MeHIO ecTh enle ABe komaHael Pan (IlanopamupoBanue)uZoom (3y-
MupoBaHue).PaccMoTpuM HX:

e TIOCTPOMTE HECKOJIBKO MPOU3BOJIBHBIX MHOTOYTOJIbHUKOB Ha (hopmaTe — 5-6 T,

o menkHute [IKM no ueprexy u Beibepute komanay IlanopamupoBanue. B pezynbsrare
dbopMa Kypcopa CTaHeT B BUIE «PYKU» (puc. 6, a), 3TO Tak Ha3bIBAEMbIH«npO3paAUHbLIL
pexcum»,B KOTOpoM Bbl MOXkeTe TOIbKO nepememath yeprex. 3axmure JIKM u neuraii-
T€ YEePTEK B Pa3HbIC CTOPOHHI JIO TEX MOP, MIOKA HE MMOYYBCTBYETE, KaK paboTaeT 3Ta KO-

MaH/1a;
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e 4T0OBI BBITH U3 pexxuma Pan, Haxxmute [IKM 1 13 KOHTEKCTHOTO MEHIO BBIOEpHUTE
koMmannyExit (Beixom)(puc. 6, 6) 1 Bbl cHOBa mepeiiier B peXuM MOCTPOSHUST 00BEKTOB,

IIpU 5TOM CHOBA IMMOABUTCA CCTKA,

v MaHopaMHpoBaHHE
3¥MHpOEaHE
30 opbKTa

MNoKazaTe pamkoi
MCx0AHEIR BMA
MoKazaTe A0 FpaHHL

ab
Puc. 6

o menkuauTe [IKM no ueprexy u BeiOepute komanay 3ymupoBanue. B pesynbrate hopma
Kypcopa CTaHET B BHJIE JIYIIBI C IUTFOCOM CITpaBa U ¢ MUHYCOM clieBa (puc. 7, a), 3TO 03-
HAuaeT, 4To MpH ABMKeHUH 3axatoi JIKM BmpaBo ueprex OyAeT yBeITHUnBaThCs, a IPU
JBUKEHHUH BJIEBO — yMeHbIIAThCs. [lopaboTaiiTe HHCTPYMEHTOM A0 TeX IMOop, MOKa He
IIO4YBCTBYETE €r0;

e  YTOOBI BHIUTH U3 pexxuMa 3ymupoBanue, HoxkMuTe [IKM 1 13 KOHTEKCTHOTO MEHIO BBI-
oepute komarnyExit (Berxom)(puc. 7, 6) u Bel cHOBa mepeiiiere B pexuM MOCTPOSHUS

00BEKTOB, IMPU TOM CHOBA MOSBUTCS CETKA;

MaHoOpaMHpoOBaHHE
O+ W SYMHMpOBaHHE
30 opfAHTa

MokazaTe paMKkon
A0 AHEIA BMA,
MoKE3aTE A0 FPaHHL,

ab
Puc. 7
7. 'V Bac Ha uepTexe J0KHO ObITh HECKOIBKO MOCTPOSHHBIX MTPOU3BOIBHBIX MTPSMOYTOJIb-
HUKOB. UTOOBI OYHCTUTH YEPTEK OT HEHY>KHBIX AJIEMEHTOB, X MOXKHO cTepeTh. JlJis 3TO-
ro:

e ybOenurech, uTo (hopma Kypcopa UMeEeT BUJ MEPEKpecTHs - - - - , a B KOMaHAHOU
CTpoke mpucyTcTByeT ciioBoKomanaa:(pexum, Koraa KOMIbIOTEp 0xkuaaeT ot Bac Ho-
BOW KOMaH/IbI);

e  BBIJCIIUTE HECKOJIBKO OTPE3KOB, IIETKHYB 10 HUM KypCOPOM, OTPE3KHU MOJICBETATCS, Y
HUX TMOSBATCS MapKepbl. 3alIOMHUTE, YTO 3TU MapKephbl HA3bIBAIOTCS PYyUKAMU. DTOT
TEPMHUH YacTO BCTpEYaeTcs B IuTeparype (puc. 8, a);

e 4TOOBI CHATH BhIJIETICHHE, HAXMUTE KiaBuiny Esc;

e CHOBA BBIJICIIUTE HECKOJIBKO OOBEKTOB;

e 3arem HaxxmuTte Kinapuinry Delete, oTpe3ku OynyT ynanensl (puc. 8, 6);
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ao
Puc. 8

e YTOOBI BEpHYTh OTpe3kH, mpuMeHuTe HHCTpyMeHT Undo (OT™MeHa) € Ha nanenn uner-
pymentoBCranaapraas (Standard Toolbox). Mcnonb3ys 3ToT nHCTpYMEHT, Bbl MOXKe-

T€ MHOTOKPAaTHO OTMEHSATH CBOU AeiicTBusl. KHOIKa, KOTOpas HaXOAUTCS PSIIOM R
Redo (IloBTOPHUTH), 103BOJISAET BEPHYTh OTMEHEHHOE AclicTBHE. Mcnonp3yiiTe aTn
KHOIIKH, KOTJIa IIPY TOCTPOEHUH YepPTEeKel BOZHUKAIOT HETOYHOCTH U OIIHUOKH.
MeTtoanl BeIgeIeHNs 006beKTOB B AutoCAD
I memoo — nocnedosamenvrnoe gvidenenue
OTOT METOA MBI TOJIBKO YTO paccMoTpenu. OH 3aKkiIro4aeTcs B TOM, 4To B pexume Komanna: u
npu ¢hopme Kypcopa B BHE nepekpectusi Bel mocnenoBatenbHo mienkaete oauH pas JIKM mo
oObekTaM. [Ipu ’TOM 0OBEKTHI «TIOJICBEUMBAIOTCS», Y HUX MOSBISIOTCS pydku. [locne Toro, kak
00BEKTHI BBIJENIEHBI, C HIMH MOXHO MTPOU3BOIUTH KaKue-I100 IeHCTBUS.
IImemoo — o6viunan pamka evioopa
Ecnu nepemeniats Kypcop cjieBa HANPaBO (CHU3Y 88ePX UIU C8EPXY 6HU3),TO TIPH 3TOM OyJieT
OTPHCOBBIBATHCAO00BIYHAS paMKa BbIOOpa(roryooro 118eta). Bce 00bEKThI, KOTOPbIE MOMATYT
BHYTPb PaMKH, OKaXXYTCsl BbleeHHbIMU. Ha puc. 9,a Tonbko 0Tpe3kn11u21moaHOCTRIO MONaIn
BOOBIUHYIO PAMKY 8b100paA, TIO3TOMY OHH OyIyT BBIJCIIECHBI, KOT/1a Oy/eT 3aKOHUEHA OTPHUCOBKA
pamku (puc. 9, 6). Orpe3ku3, 4, SHe Monaay MOJHOCTHIO B paMKy BBIOOpA, TOATOMY OHH OCTa-
JUCHh HEBBIJENEHHBIMH (pHC. 9, 0).

IIImemo0 — cekywan pamka evioopa

Ecnu nepeMeriate Kypcop cipaBa HaJleBO(CHU3Y 66€pX Ul C6EPXYy 6HU3)OT YKa3aHHOU TOUYKH,
MOSIBUTCSICEKYIasi paMKa BbIOOpa (3eeHoro mnBeTa). Bce 00beKThI, KOTOPBIC MOMAIYT B 30HY
paMKH U Te, KOTOPBIE IepeceueTcexkywas pamka evioopa (puc. 10, a), OKaxyTcs BbIACTICHHBIMU
(puc. 10, 6). Ha puc. 10,a orpe3kul,2 monanu B 30Hy paMKH, a OTpe3Ku3, StiepecedeHbicexyujet
pamxoli 8b100pa, TO3TOMY BCE YEThIpe OTpe3Ka OyayT BBIACICHBI, KOT/1a OyIeT 3aKOHYEHA OTPH-
coBka pamk# (puc. 10, 6). OTpezok4He monan B 30Hy U HE ObLT IEPECEUCHCeKYuell PAMKOU 8bl-
bopa, TOATOMY OH OCTaJCsl HeBBbIENeHHBIM. (puc. 10, 0).
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ab
Puc. 10
8. Ha cBoem uepTtexke, rie ecTb HECKOIbKO MPOU3BOJILHBIX MHOTOYTOJIBHUKOB, OTpaboTaiiTe
BCE METO/IbI BblIeTIeHUS 00bekToB. He 3a0biBaiiTe, UTO CHATH BbIACIEHUE MOXKHO KJIaBU-
et Esc.
9. Oumnctute YepTeXK OT Bcex 00beKTOB. /{7151 aTOro BRimomHuTe KomMaunay Edit (Ilpas-
ka)—Select All (BoiopaThb Bce).Bce 00BEKThI JOMKHBI OBITH BBIICICHBI (IOACBEUCHBI).
[Tocne sToro Haxxkmute kiasuiny Delete.
2. PucoBanne npuMUTHBOB
Pucynku B AutoCAD crtpositcst u3 Habopa rpadpuyeckux NPUMUTHBOB, 1101 KOTOPHIM IMOHHU-
MaeTcsl OJIEMEHT YepTexa, 00padaThIBaeMblil CHCTEMOM KaK IIeII0e.
Komanp! BeluepunBaHus WM PUCOBAHUS CO3JAI0T rpauyecKue MPUMUTHUBBIN COJEPKATCS B
nanaromeM MmeHioDraw (PucoBanue)(puc. 11, a),
Te myHkTHI MeHIO «PucoBaHMe», Yy KOTOPBIX €CTh TPEYTOJIbHUK, HAIIPAaBJIEHHBIN BIIPaBO, UMEIOT
JOTIOTHUTETTbHBIC BO3MOKHOCTH — PA3JIMYHBIC METOIBI TOCTPOCHHSI TAHHOTO MIPUMHUTHBA (PHC.
11, 0)
Te ’xe UHCTPYMEHTBI PUCOBAHUSI PACIIOJIOAKEHBI TAKKE HA COOTBETCTBYIOIIEH MaHeJIH HHCTPY-
MeHTOB(puc. 12).
Bb1 MOkeTe caMOCTOATENBHO C TOMOLIBIO KypCOPA-CTPENIKU «IIPOTYISATHCS» M0 BCEM KacKajam
MEHIO, 3HaKOMSCh C €r0 OOIIHUPHBIM COJIEPKaHUEM.

PucoBaHKue PazmMepkl H

PucoBaHKe Pazmepel PenakTMpoBaTE OrHo Crpaeka

J Moneniposatie ' II MoaeniposaHie 4 E| ﬁ [N E-?‘Eji (7] aé St
| |
!/ QTpesor W / OTpesok v | & ‘g %
7 s 7 v
./’}. Opsamas f [paman
Sw MymeTHnMHIAA e MynbTUAMHMA
ot MonaniHug oo} TIOMMAMHIE.
.'%‘. 30 monMaMHuA & 3D NOAMAMHKS
\:.- MHoroyronsHK \:. MHOr oY OnEHMK
[T Mpsmoyranerik [T Mpamoyronstik
% Crvpans % Crupans
fyra 4 Oyra 3
Kpyr L4 (& Lenrp, pamye
@ Konpuo @ Konbuo @ LleHTp, gnameTp
/‘J‘ Cnnait Ir"/ Cnnait O R
Innunc L4 Snmunc 4 Q ;roqm
Enok 4 Bnok L4 -
&} 2 Toun kacara, pagnyc
E Tabrvua. .. E Tabmua... c:+ 3 vt KacaHIS
Touka 4 Touka 4
LUTpixosKa. .. LLITpMXOBKa. .
EE paaueHT... E{ MpaaweHT...
I kavmyp... T Kowmyp. .
[Z oBnacs [©4 ofnacts
4 Mackuposka [ Macwposxa
E:) OBnako E:) Obnako
Texcr » TekcT 4

a0
Puc. 11. MeH10 HHCTPYMEHTOB PUCOBaHHE
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HORNINCR TR

[
-

>HPEE - D 02

Puc. 12. ITanens uHCTpyMEHTOB «PHcoBaHuE)
PaccMmoTpuM HekoTOpBIe HanbosIee YacTo NpUMEHsIeMble rpaduyecKue NPUMHUTHBBI.
Tabmuua 1. I'paduyeckre npuMUTHBBI
ITukrorpamma Onucanne
I'paduaeckuii MPUMUTUB OTPE30KBBITOTHACTCS
koma"10 LINE (OTPE30OK).Heo6xoaumo ykas3are Ha-
4aJio ¥ KOHEIl OTpe3Ka, IEJIKHYB Ha 10JI€ WIX BBEs KOOp-
JUHATBl TOYEK B KOMaHAHOM CTPOKE.

.

I'paduaeckuii MpUMUTHB MPSIMASABBITIOTHSICTCS
o koMaHAOUXLINE (ITPAMAS$ )1 cTpouT MHOXKECTBO Ipsi-
MBIX.

I'paduueckuii IPUMHUTUB MYJIbTHIMHUSABBITIOIHICTCS
komMaHJOMMLINE (MJIMHUSA)u cTpouT COBOKYITHOCTh
[apaJuIeIbHbIX JJOMAHBIX JINHUHM, HA3bIBAEMBIX JIEMEHTA-
MHU.

Sow !

I'padmyeckuit IPUMUTUB MOJMIUHUSABBIIONHACTCS
koMman1oM PLINE (IIJIMHUS)u cTtpout noclieqoBaTeb-
HOCTb MPSMOJIMHENHHBIX U TYyTOBBIX CETMEHTOB C BO3MOXK-
HBIM yKa3aHHEM IIUPHUHBI.

I'padmyeckuit NpUMUTUB NPAMOYTO0JbHUKBBITOIHAETCS
(| koMaHTOMRECTANGLE (ITPAMOYT'OJIbBHUK)u
CTPOUT NMPSMOYTOJIbHHUK MO IBYM YIJIaM.

I'paduueckuii NPUMHUTUB TYTaBbITOIHIETCS

s koMaHIOMARC (AYT'A)u cTpouT ayru no pazandHbIM
napaMeTpam.
I'paduueckuii NpUMHUTHUB KPYIBBITIOTHICTCS

(=) koMaHJONCIRCLE (KPYT')u cTpouT pa3iuyHbIe OKPYK-
HOCTH.
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I'paduueckuii NPUMHUTUB CNJIAHBBIOIHICTCS
P koMaunouSPLINE (Cl'[.JIAﬁH)H CTPOWT TIIAJIKAE KPHU-
BbIE, IPOXOIALIUE YEPE3 3aJAHHBIE TOUKH.
I'paduaeckuii MPUMUTHB IJLJIUTICBBITIONHICTCS
koMaHOHELLIPSE (QJIJIMIIC)u cTpouT 3JUIUIIC KaK
3aMKHYTYIO TOJIMJIMHUIO, COCTOSIIIYIO U3 KOPOTKUX JIyTO-
BBIX CETMEHTOB, UJIU KaK 3JUIUIIC
st paboTsl ¢ mporpammoit AutoCADuUCONb3yr0TCS KOMaH Ibl, BBOJUTH KOTOPHIE MOKHO pa3-
JUYHBIMH CIIOCO0aMU:

e HabOpamdv Ha K1aguamype,

e gblOpamd u3 memio,

*  WEIKHYMb COOMEEN CMEYIOUYI0 RUKMOZPAMMY HA NAHEIU UHCMPYMEHM08.
Komana MoxeT ObITh BBEJIEHA TOIHKO B TOT MOMEHT, KOTJ[a B OKHE KOMaH/IHBIX CTPOK BBICBE-
yuBaercs nojckazka Command: (Komanaa:).

Touxka (Point) *

Touka — camblii TPOCTON 00BEKT, XapaKTepU3YIOIIUICS TpeMs KoopauHaTaMu. Ha skpane Tou-
Ka MOKET 0TOOpa)kaThbCsi HE TOJBKO CBETJIBIM HJIM TEMHBIM MSATHOM, HO U PAa3JIMYHBIMU 3HAYKa-
MU (ux okojo 20). BynsTe BHUMATENbHBI: B HA00pE 3TUX 3HAKOB €CTh 3HAK, KOTOPHI HUKAK HE
otoOpaxaet Touky. OH BBeICH JUIsl OTKJIIOYEHHS TOUEK Ha SKpaHe 0e3 UX CTUpaHUsl.

He nmyraiite TOUKy ¢ MapKkepoM: TOUKA — CAMOCTOSTEIbHBIN IPUMUTUB WIH DJIEMEHT F€OMETPU-
YECKOM MOJIEIIN, @ MapKep — JKpaHHasl BCIIOMOraTelIbHAsl METKA, UCUYE3ar01las IpU MIEPBOH Ke
MIEPEPUCOBKE; K TOUKE MOKHO MPUBS3ATHCS, KaK K 00BEKTY (PEKUM 0O0BEKTHOM MPUBSZKU
Node(V3en) — ata pyHKIIHS OyAET paCCMOTPEHA HIKE); C HEH MOXKHO MPOU3BOIUTH OTICPAIINH
peIaKTUPOBAHUS.

Juanor npu paboTe ¢ TOUKOU MPOCT: Ha 3alpoc O BBOJE TOUKH HEOOXOAUMO YKa3aTh €€ MECTO-
MOJIOKEHUE WM 337aTh 3 KOOPAUHATHI TOUKH.

Cmunp mouku

B monHsiTHE CTUIIS TOYKK BXOJUT HACTPOUKA TEKYIIETO COCTOSIHUS OTOOPaKEHUSI TOYKU Ha dKpa-
He. CroJ1a OTHOCUTCS BBIOOD rpadpueckoro 3Haka v 3aJjaHUe €ro BETUYUHBI JINOO0 OTHOCUTEIBHO
9KpaHa B MPOIIEHTAaX, TUOO B YCIOBHBIX CIUHUIIAX.

Jl1s u3MeHeHust 0TOOpaXKeHUsI TOUKU HaJ10 BOCTIONIb30BATHCS IMaJIOTOBBIM OKHOM, BBI3IBAEMbBIM
koMaH 104 Format—Point Style (Popmar—Otolpaxkenue Touek)(puc. 13)

+ [
Ol ¢
] |5
O] &

i

olEliEe]

=) (=) =) | X
eliEliE

Pasmep ourse: | 5.0000 A

(#) DTHoouTEnMBHO SKpaHa

(") B aBConoTHEX eAMHALEX

[ QK H Ctmeqa ” Crpaswa l

Puc. 13
1. B muanoroBom okHe Format—Point Style (Popmar— Dopmar—OTOo0pakeHue T0-
YeK) YCTaHOBUTE CTUJIb TOUKH, KaK [MOKa3aHo Ha puc. 14, a
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2. PaccraBbTe MPOU3BOJILHBIM 00PAa30M TOUYKH HAa CBOEM UEPTEXKE, UCIIONIb3YSI HHCTPYMEHT

Point (Touka) * . Jlnsa Toro, uro6stAutoCADBEIIIEN U3 peKuMa CO3/IaHus TOYEK, HAI0
HaxaTh KnaBuiryEsc.OToOpaxkeHnue Touek JOKHO OBITh Kak Ha puc. 14, 6.

[} Orobpaxenne Touek &l

OO
Hin
she

1

}g: . .
Pasmep Tours: | 5.0000 e . ) :{E{
(%) OTHoonTeNEHO 3KpaHa L ﬁ .
(") B aBConoTHHEX e0MHMUAX .
I oK ] [ OTMeHa ] [ Cnpaeka ] ) :&

a6
Puc. 14

3. HM3meHuTe CTUIIH TOYKH, KaK TTOKa3aHo Ha puc. 15, a, Haxxmure OK. OOpaTuTe BHUMaHME,
KaK U3MEHWIOCh OTOOpakeHHE TOUeK Ha yepTexe (puc. 15, 0).

Y Orob pameHHe Touek ﬁl

X4
elEliE

OO
O] | O] | &
onle

X
Pasmep Tours: | 5.0000 % - >< o _
© Omoarreno e L
) B aBoonoTHEX e OMHMLEX | ><
[ OK H OTtMeHa ” Crpaeka ] ><
ao
Puc. 15

4. H3meHute CTHIb TOYKH, KaK ITOKa3aHO Ha puc. 16, a, Haxxmute OK, OTKIIIOUUTE CETKY
Touku efBa 3aMETHBI Ha uepTexe (puc. 16, 0).
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[ | OtobpameHHe Touer

X)

olmlie)]
B | ] X
clEIE

8|5 5|+

O
[]
o

Pazmep towar: | 5.0000

(#) DTHoCMTENEHO 3KpaHa
() B afconoTHeEX eaMHULER

I QK H Citmena ][ Cnpaewa ]

ab
Puc. 16
5. Ecnu Bl BeIOEpeTe CTHIIb TOYKH, KaK MOKa3aHO Ha puc. 17, To Touek coBceM He OyzeT
BHJIHO Ha DKPAaHE, HO OHHU HE UCYE3JIA, OHU IPUCYTCTBYIOT B YEPTEXKE 10 TEX IOP, TOKA
Br1 ux camu He ypanure.

[y Orobpasenue Touek &|

L ]

EQl
o] o] 4] ][0
O] 0] (8] [X] [0
O] [o] @] (=] @]

Pasmep Touw: | 2.0000

(2) OTHOCMTENEHO 3KpaHa

() B afconoTHEX e0MHALEX

[ 0K H Ctmena ” Crpaeka ]

Puc. 17
6. Ynamurte Bce 00BEKTHI C uepTeka. MbI MEPEXOAUM K TOCTPOSHHUIO IPYTUX TPHUMHUTHBOB.

IMocTpoeHne NPpMMHUTHBOB € UCNIOJIb30BAHUEM NAaHeIH HHCTPYMEHTOB
Draw(PucoBanue)

1. HWcnonb3ys 3HaHUS, OJyYECHHBIE U3 TEMBI 2 U3MEHUTE JIUMUTHI UepTexa ¢ popmara A4
1o ¢popmara A3 ¥ YCTaHOBHTE IIAT CETKH, PABHBIA 5 MM.

2. Hcnonn3ys TONBKO MaHedh HHCTpyMeHTOB Draw (PucoBaHme),moctpoiite Ha (hoopMate
MPUMHUTHUBBI, KaK 3TO MOKa3aHo Ha puc.18. Ecnu y Bac Bo3HUKIIM 3aTpyIHEHUS MTPU T10-
CTpoeHuu ¢Guryp, ooparurech K Tadbnure 2.
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\ basose |
ol NPUMUTUBDE - |-
"~ AutoCAD |

Ta6muma 2. [ToctpoeHne TPUMUTHBOB

HNHCcTpyMeHTBI, pe:KMMbl, AJITOPUTM

o Oo0pazse
JeHCcTBUA pazen

Pamky nucra (puc. 19) crpoiite, ucrnonsb-

3ys nHCTpyMeHT Line (OTpe3ok) < u pe-

xuMCETKA i} "

Puc. 19
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UToObI MOCTPOUTH BEPTUKAIBHYIO OECKO-
HEYHYIO MPAMYIO, IIEIKHUTE 110 KHOIKE

Construction Line (ITpsimast) " 3arem:

e Illenkuute JIKM B nepBo# TOUKE,
UCIIOJIb3Ys] METKH CETKHU

e IllenkHuTe BO BTOPOIl TOUKE TaK,
4TOOBI TIpsiMasi ObLIIa CTPOTO BEP-
TUKAaJIbHA.

o Illenkuute ITKM, 4TOOBI 3aKOH-
YUTh NOCTPOCHHUE MPSIMOM.

o Taxum obpazom nmocrpoiire Tpu
BEPTUKAIbHBIX U TPU TOPU30H-
TaTbHBIX OECKOHEUHBIX MPSIMBIX.

e JIns mocTpoeHus «Beepa» u3 mnps-
MbIX, mesakauTe JIKM mst mo-
CTPOCHHUSI IEPBOU TOYKH (B HEH
Oyzer o01mast TOYKa y MHOKECTBa
MPSIMBIX ).

e IIpomomxkaiite menkats JIKM, ka-
JKIIBIN pa3 nepemeniasi Kypcop
npasee.

e Ur0o0OBI 3aKOHYUTH TOCTPOCHHE
npsimblx, menkaure [IKM (puc.

20).

Touxku cTpoiite, ucnoJib3ys KHONKY Point
(Touka) - .

I’ITOGBI U3MCHUTDH CTHUJIb TOYKH, BOCIIOJIb-
3yrtech komanaoil Format— Point Style
(PopmaT— Popmar—OTOOpaKEHHE
To4ek) (puc. 21).

I'pynmy oTpe3koB CTpONTE, UCIIOJIB3Ys
nHCTpyMeHT Line (OTpe30K)u pexuM-
AT (puc. 22)
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TpeyroapHHUK CTPONTE C TOMOLIBIO UHCT-
pyMenta Multiline (MyabTHiInHus)

e

Jnist 3aMbIKaHus QUTYPBI HCHIOTIB3YHTE
komaHay Close (3aKpbITb)U3 KOHTEKCT-
Horo MeHto o [TKM (puc. 23),

JI11 MOCTpOEHMSI MHOTOYTOJIBHUKOB HC-
nosb3yiite kHonKy Polygon (MHoro-

yro.nbnmc)l & (puc. 24).

CHayasa HeTKHUTE MO KHOIIKE .

B xomMaHIHOM CTPOKE MOSBUTCSA
3aI1poc 0 KOJUYECTBE CTOPOH MHO-
rOyrojibHUKa, BBEJIUTE, HAIIPUMED,
6, maxxmuteEnter.

3areMm meakuuTe JIKM Ha moie,
YTOOBI yKa3aTh HEHTP MHOTO-

YT OJIbHUKA.

3aTeM B KOMaH/IHOM CTPOKE MOsI-
BUTCS 3aIIPOC O TOM PaJNYC BIIH-
CaHOW WJIM OMHUCAHON OKPY>KHOCTH
HaJ0 yKa3aTh. OCTaBbTE 3HAUCHHUE
[0 YMOJYaHHUIO, T.€. HAKMUTE
Enter.

AutoCADHa4yHET CTPOUTH MHOTO-
yrosbHUK. llenkaure JIKM, uto-
OBI 3aBEPIIUTH MIOCTPOCHHE.

[IpsAMOYTOIBHUK CTPOUTCS C IIOMOIIBIO
kHonkH Rectangle (IIpsimoyrojibHuK)

ID| IHO ABYM IIPOTHUBOIIOJIOXXHBIM YTJIAM.

CHauaJjia HIEJIKHHUTE 10 KHOIIKE .
3ateMm memukoM JIKM 3anaiite
MEPBBIN YroJl IPsIMOYTOJIbHUKA.
Bropeim memukom JIKM 3apgaiite
BTOPOH yroJ NpsAMOYTOJIbHUKA
(puc. 25).
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J1st HOCTpOEHUS IPOU3BOIBLHON (UTYPHI,
ucnop3yiite nuHcTpyMeHt Polyline (ITo-

JII/IJII/IHI/IH)| - I

JIuHMUsA CTPpOUTCS OMHOYHBIMU LIEITYKAMU
JIKM.

UToObI epelTH B pEKUM PUCOBAHUS JIYT,
HaJI0 B IIPOIIECCE PUCOBAHUSI BHIOPATh KO-
MaHay Arc (Jyra)us KOHTEKCTHOTO MEHIO
nox ITKM.

UToObl BEpPHYTHCSI B PEKUM PUCOBAHUS
PSIMOJIMHEHHBIX OTPE3KOB, HAJI0 BEIOpATh
koMany Line (JInHus1)13 KOHTEKCTHOTO
mento o [TKM (puc. 27),

J1st mocTpoeHus AYr UCIOJIB3YUTE HHCT-

pymeHT Are ([Ayra) ': . B ntaHHOM Ci1y-
yae Jyra CTPOUTCS 110 TPEM TOUYKaM.

e (CHauana IIETKHUTE MO KHOIKE

e Illenkuute JIKM B Tpex mecTax

yeprexa (puc. 28).

B mento PucoBanueHnaiure 1pyrue crno-
co0bI octpoenus ayr. Co3maiite nyru
Pa3IMYHBIMU CIIOCOOAMHU.

st mocTpoeHust OKpY>KHOCTEM UCIIONb-

3yiTe uHctpymeHt Circle (I(pyr)'GiI .
Kpyr B 1aHHOM ciiydae CTPOUTCS 1O LEH-
TPy U pajnycy.
o (CHavana IETKHUTE 110 KHOIIKE .
e 3arem JIKM ykaxure MecTonosuo-
JKEHHE LIEHTpa OKPYKHOCTH Ha
JIUCTE.
e Bropsim memukom JIKM 3apaiite
MIPOU3BOJIBHBIN payc OKPY>KHO-
ctu (puc. 29).
B menro PucoBanmeHnaiiiure apyrue cro-
co0bI moCcTpoeHUs OKpykHOCTeH. Co3/maii-
T€ OKPY>KHOCTH Pa3IMYHBIMU CTIOCOOAMHU.

[TocTpoiiTe MpOU3BOJIBHBIN CIJIAlH, HUC-

nosib3ys KHonky Spline (Cruiaiin) |I,Nf .
o (CHauana ENKHUTE 10 KHOIKE
e 3arem wemnukamu JIKM no oucty
CTpOMTE CIJIalH.
e Ur0o0BI 3aKOHYUTH MOCTPOCHHE
Haxxmute Entertpu paza (puc. 30).
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J1s1 MOCTpOEHUS HILTUIICOB UCIIONB3YITE

kHonky Ellipse (Juuunc) < B nanHOM
ciIydae Ui MOCTPOEHMSI DJUIAIICA HA/l0
3aJaTh MEPBYIO TOUYKY MEPBOI OCH, 3aTEM
BTOPYIO TOUKY IIEPBOI OCH 3JUIMIICA, 3a-
TEM 3aJaTh MOJIOBUHY BTOPON OCH AJLITUII-
ca.

o (CHauana HEeNKHUTE 10 KHOIKE

e 3arem wemnukoM JIKM ykaxkure
MEPBYIO TOUKY MEPBOM OCH.

e 3arem BrOpbIM 1IeTYKoM JIKM
YKOKHUTE BTOPYIO TOUKY MEPBOM
ocu. C 3TOro MOMEHTAa HaYHET
CTPOUTHCS IUIHIIC.

e Tperbum memnukom JIKM 3anaiite
MOJIOBUHY BTOPOIl OCH 3JUIHIICA
(puc. 31).

Puc. 31

Jnst co3panus Hagnuceit ucnonb3yerca kHonka Multiline Text (MHOrocTpo4HbIii TEKCT) A .
e (Cuauaia menkgute JIKM mo KkHoONke .

o 3arem menkaure JIKM Ha mosne nucta, 4To0bl Ha4aTh IIOCTPOCHUE YCIIOBHON paMKH (30HBI)

BHYTPH KOTOPOI OYyIET pacroyio’KeH TeKCT.
o PacrdarusaiiTe paMKy ciieBa HalpaBo CBepXy BHU3 (puc. 32).

3

B

Puc. 32
o Illemuxom JIKM B mpaBoM HUKHEM YIJy 3aKOHUUTE MOCTPOEHUE PAMKH, CPa3y MOSIBUTCS
JINAJIOTOBOE OKHO ¢ MUTAIOIIUM KypCOpOM JUTsl BBOJa TeKcTa (puc. 33).

Standard | || T Aval via 28 ~EEY H«w s B (Hhoco v [mm| 0K @&
#£- [

I=-| i=-| B4 | Aa aA | @~ | J7joooon | 4)|| an[100m0 |4 oftoooo |2

ol o ol

A

O CIEEEEEEETETT e

&

e Bgenure Tekct (puc. 34)

Puc. 33
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Standard T Avial via[25 ~EEYHE o b W ||m| oK
£v =

®
Bl- § EE=2 % [=- =- B saa @ Wooo 3| anioow 3 oo 3
‘EYIII|III|III|III|III|IIIIlllllﬂl:}‘
BasoBble npuMUTHELI Auto CAD
5]
i
Puc. 34
e Brigenure TexcT u u3meHuTe Boicoty mpudTa 1o 10 (puc. 35)
dopMaT TEKCTa _
| Standand v || F Aval viall ~EKKYH- L || OK | @
2- - | ES =S =] i=-| B Aaaa| @-| oo 3] abjr0o00 3| oftoo0 3
|I| ||||||||||||||||||||||||||||||l-=:]|‘_:=—
AV
1
A
e Haxmvure OK.

1.8 JladopaTopnasi padora Ne8 (2 yaca)
Tema: «O0BeKTHI - cchUIKH. Co3qaHne U BcTaBKa 0710K0B. Daiisl

— MIa0JIOHBI.
1.8.1 Ilean padoTsi:. Co3manue u BCTaBKa 0JI0KOB. Daiiibl

m1a0J10HbL. OOBEKTHI - CCHUIKH.
1.8.2 3agaum padorsI:

1. U3yunTh co3/1aHne U BCTaBKY OJIOKOB.
2. Hayuutbcs pabotath ¢ daitnamu— madioHaMu

1.8.3 Ilepeyens NpuOOPOB, MATEPHAJIOB, HCIIOJIb3YEeMBbIX B J1a0opaToOpHOil padoTe:
1. IlepcoHanbHBI KOMIBIOTED
1.8.4 Onucanue (xoa) padboThI:

Byoku B ABTOKajie 5TO HEOThEMJIEMbIH (DYHKIIMOHAJ IPOTrpaMMBbl, KOTOPBIH yIpoliaer u, ca-
MoOe TJIaBHOE, ycKopsieT paboty B autocade. [IpakTiuecku Be3zae, HE 3aBUCUMO, YTO Mbl YEPTHM

5 b
€CTh OJJMHAKOBBIE IEMEHTHI. K nmpumepy, 1BepH, OKHa, CTYINbsl, JUBaHBbI U T.11. M smydiero Bcero

115



JJId HUX CO31aTh 0JIOK ¢ COOTBCTCTBYIOIIIUM MMCHCM, 3a/1aTh OIMMOPHYIO TOYKY U AAJIBUIC IIPOCTO

BCTaBJIAThH €TO0.
Kak co3gath 0J10Kk B ABTOKAaje

B aT0ii cepun ypokoB mpo GJI0KH MBI pACCMOTPHUM KaK €031aTh 010K B ABTOKA/le HECKOJIbKH-
MH CII0CO0aMH, YCTaHOBUM OIOPHYIO TOUKY, HAYYUMCS pEIaKTHPOBaTh OJIOK U pa3OMBaTh €ro.

»

Cosgate
_ -
Bnok

Jlnst Havana oTkpoeM BKJIaAKy BeraBka Ha sieHTe, HakMeM Ha Co3aath 010K
Hamu okHO Omnpenenenue 6110ka. Paccmotpum ero GyHKIIMOHAT TOIpoOHEe.

U Tiepe

' .
A Onpegenenve Baoka lﬁ
nan:
-

Eazoean Touka OfvekTsl MNoeeneHue

[T] ¥iazam Ha skpare [7] Yiazams Ha skpane [T] AsHoTamveHEm

@ | Yikazam H Bribpate OpweHTawn Gnoks

0B bEKThI A0 MACTY
¥ 0 ) DeTaBuTs [7] OmvakossR MacwTa6
. (@ MpeoBpasoeats & Gnok -
L 2 [¥] PaspewumTs pacunenenues
) Yoamute
Zi
& Df ek Thl He BbifipaHsb!

HacTpaoiiii CncaHwe

EmaHiusl Gnoka: =

| MunnumeTpel - |

| [Mnepcchinka. . I -

[T Ompeime B penakTope Gnokos [ oK ] | Crmaexa | | Cnpaska |
. :*

e Jlro06oii 6JIOK UMEeT CBOC YHUKAJIBHOE MMS M JUIA €ro Ha3HAUCHUs CIYXKHUT mojie Mwms.
JInGo MoxeM BBIOpATh M3 CIIMCKA yXe CYIIECTBYIOUIMX OJIOKOB U MEPEONpPEeACIUTh €ro.
CrapaiiTech Ha3HaYaTh COOTBETCTBYIONIME UMEHA OJIOKaM, YTOOBI ITOTOM OBLIO Cpasy sic-
HO, YTO B HeM Haxoautbes. K mpumepy, nBepu o0bryHO oOo3HauatoT JIB1, rne uudpa
CILY’)KHT €r0 HOMEPOM.

e bazosas mouka, €e TakKe HA3bIBAIOT OIIOPHOM TOUYKOM, CIIy’)KMT TOYKOW BCTaBKW. Eciu
0oJiee MPOCTHIM SI3BIKOM, TO 3Ta TOYKa, KOTOpas OyIeT MpuBsA3bIBaThCA K Bamemy kyp-
copy, Koryia 0yzeM BCTaBiATh 06J10K. O0s3aTeIBHO MO MPAKTUKYEMCS C STHM.

e Obvexmsl — IpeTHA3HAYEH /I BBIOOpA DIIEMEHTOB M3 YepTekKa, KOTOpbie OyayT popmu-
poBath Hai OJ0K B OyayIIeM.

o [loseoenue — onpenensier Oyner 1 OJOK aHHOTATUBHBIM. JIMYHO S MPaKTUYECKH HE HC-
MOJIB3YI0 ATOT MapaMeTp, HO Mbl 0053aTEIBHO €r0 PACCMOTPUM HUXKE.

C teopueit MbI pa3o0Opauch, IEPEXoauM K npaktuke. [ mpumepa s co3gam Mmebernb, a UMEHHO
oucHslii cTyin. [Ipouecc co3nanust Mbl TPOITYCTHM, BEAb MBI XOTUM CJeNIaTh OJI0K )
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[Tepexoqum B maHenb Bcmaska -> Cozdams 010Kk WIM B KOMaHIHOW cTpoke numeM "B'" u
xmeM Enter. [IpuBbikaiiTe K COKpAICHUSM U TOPSYMM KJIaBHILIAM, 3TO YCKOpHUT Barry pabory,
KOJuIeTH OyayT 3aBUIOBaTh, @ BBl MOXKETE€ TpeOOBaTh OT pabOTOMATENs MOBHIIIICHUS 3apIUIATHI,
Be/lb BBl ObICTpee OCTANbHBIX)

l.
2.

HasoBewm Hamm 610k — 0OMCHBINA CTVII.

@ Yikazame
BribepeM 0a30Byr0 TOUKY — HAKUMAEM Ha Y YKa3bIBa€M TOUKY IpPUBs3KU. B
JaTbHEHIIIEM TIPU BCTaBKe 0JI0Ka, OH Oy/leT MpHuBs3aH K Kypcopy UMEHHO 3TON TOYKOM.
Tak 4TO mepen ykazaHueM NOAyMalTe KaKylo TOUKY yKa3aTb. Belb UMEHHO 3TO U YyIpo-
HI1aeT B JaJIbHEHIIIEM PACCTaHOBKY OJIOKOB Ha YEpTEXKeE.
- | Bolfipats

oBbeKTEI
Janbiie HeoOxoauMo BeIOpaTh 00BEKTHI. J[J1s 9TO jXxMeM Ha B nojie O0bek-
Thl. OKHO Onpedenenue 010Kka CKPOETCS U Kypcop MPHUMET BUJ KBaJpaTuka. Beibupaem
Hai ctyn v sxkmeM [TKM.
B mone Ilosedenue octaBisiem rajoukd Ha MpoTuB Odunaxosewviii macuimab u Paspe-
wumo pacuneHenue. Bropoe paspemaer HaM B JalIbHEHIIEM pa30uTh OJOK KHOMKOW —

, KOTOPBIM HAaXOMUTCSI BO BKIaaKe | TaBHas Ha maHenu PenaktupoBaHue. ITO ymoo-
HO, €CJIM B XOJI€ MPOCKTUPOBAHUS BBl BAPYT MOHSUIH, YTO HEOOXOIUM HOBBIN CTYJ, KOTO-
pbIii COBCEM HEMHOT'O OTJIMYAETCS OT CO3AaHHOTO. J[J1s1 3TOTO HE HaZ0 MO HOBOM YEPTHUT,
a IPoCTO pasdousaeme konuio 010ka OgucHolll cmy1, KOPPEKTHPYETE U CO3aeTe HOBBII
0JIOK.

Ecnu mocTaBUTh HAPOTUB AHHOMAMUBHBIN TATKY, TO OJIOK OyIeT MEHITh CBOM MaciiTad

& A v~
B 3aBUCHMOCTH OT BBIOpAaHHOT'O MaciiTada

mu Pexumuble kHOnkH. B 99% ciyuaes s 3T0 He HCHOJIB3YIO.
U nocnenuuii MOMEHT, Ha KOTOPBIN ClieyeT 0OpaTUTh BHUMAaHUE MPEX/E YeM HAXKUMATh
3aBeTHYI0 KHONIKY OK, ipoBepbTe HACTPOUKHU — eduHuybl usmeperus o1oka. Ecnm Heoo-
XOJIMIMO Ccpa3y OTpelaKTHPOBATh OJIOK MOCJIE CO3/IaHUs — CTaBUM TaJIKy HanpotuB Om-
Kpblmb 8 pedakmope 010K08

Ilepen Tem, kak pa3depeM Kak €ro BCTaBJIATh, PEIAKTUPOBAaTh U pa3OUBaTh, JaBaiiTe

, PacIlOJIOKEHHBIN Ha IaHe-

paszbepeM BTOpoii criocod coznanust 6;10k0oB. OH Oosee OBICTPHINA, HO €CTh OJIMH HIOAHC, KOTOPBII
MHC HC HPABUTCA.

Co3manum Ha 3TOT pa3 MPOCTOM MPAMOYTroJIbHUK. BeiOepem ero u ckonupyeM, HaxkaB KOMOWHA-
muto ctrl+C. Ecniu Mpl Tenmepbp BCTaBHM €ro, HO TOJIBKO Yepe3 KOMOWMHAIWIO KITABHII
ctrl+shift+V, To npssMoyronpHUK BCTaBUTCA yKe 0110k0M. OTIOPHYIO TOUKY OH OTPENETISET CaM,
10 ra6apHTaM. MI/IHYC B TaKOM CHOCO6€ — UM OH Ha3HA4YacCT CaM U BBINTISIIUT OHO KaK KpaKo-

3s10pa.
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Tak ke MOKHO JIeNIaTh TOXKE caMoe, HO Ha3Ha4yaTh ONMOPHYIO0 TOUKY camoMy. Bee oueHb mpocTo —
KOIMUPYUTE 00BEKT ¢ TOMOIIbI0 KoMOuHaruu ctrl+shift+C. B komangHOM cTpoKe yBUACTH, UTO
HE00X0/IMMO Ha3HAYUTh ONMOPHYIO TOUKY. Tenepsb npu BctaBku 610ka (ctrl+shift+V) 6ok Oy-
IyT TIPUBSI3aH K TOYKE, KOTOPYIO BbI ykazanu.

CeroaHst MBI pacCMOTpPEIH KaK CO3/aBaTh OJIOK, HO 3TO AAJIEKO HE BCE, YTO HYXKHO 3HATH MPO
Os1oku. JlanbIe Mpl 3aTpOHEM TaKHe TeMbl Kak Pedakmuposarue 610Kka, uzmeHnerue umeru 6o-
Ka ¥ yoanenue 6J10Kka, HO CHaYaIa MONPAaKTHUKYUTECh C CO3/1aHneM cBouX 0J10KkoB. He 3a0biBacM
nUcaTh B KOMMEHTAPHUSIX CBOM BOTIPOCKI, TOXKEJIAHUS HITH ITPOCTO JOOpBIE CIIOBA)

Co3ganue madJI0HOB
OcCHOBHBIM Ha3HAYCHHEM ITA0JIOHA SBISETCS XpaHEHHE BCEX HACTPOEK, KOTOPHIE OyIyT UCIIONb-
30BaThCs B Mocienyromux yeprexax. [llabmon oTBevaeT 3a HACTPONKH €TMHUIL U3MEPEHHUS, CIIO-
€B, TEKCTOBBIX CTUJICH, pa3MEpHBIX cThiel, MacTad tuma auauid u cam JIMCT (pa3meps nuc-
Ta, BUJIOBBIC SKPaHbI, IEPBOHAYATLHYIO I'Ppa UKy, TapaMeTPhl IIEYaTH ) KOTOPHIC HACTPAUBAIOTCS
MOJIb30BATEIIEM .
Cawm nporiecc co3aaHust MabI0HOB TPOU3BOAUTCS CICTYIOIIIM 00pa3oM.

1. Crauana co3zaeTcst HOBBIH (aiin Ha ocHOBe madioHa Autocad o ymonuanuto. s 3Toro

HY)XHO Ha)kaTh «C03/1aTh» B JICBOM BEpXHEM YTJIy IMAHEIN MPOTPAMMBbI

Cozganwne aycTorc Gaina yepTeska

‘=9 BCOZNATH

Haxcmmre F1 gna nonyuerna
AONONHATENLHON CNPAEKK

2. 3areM U3 MOSBUBIIETOCS OKHA HEOOXOAUMO BBIOPATH MIA0JIOH-OCHOBAHUE TSl OYAYIIETO
mabJioHa, Mocye Yero Heo0XoauMo HaxaTh «OTKPBITHY.

Manka: [ . Template: v] W E.} @. b4 E:',_ Bug Cepeuc

Firnsn Jar. MoocmoTo

.. PTWTernplates 08l

i SheetSets 091
[ acad -Named Plot Styles 13.0
[ acad -Named Plot Styles3D 13.0
[ acad 1340
o acad3p 130
@acadISO -Marned Plot Styles 130
@acadISO—Named Plot Styles3D 130
@ acadiso 150
[ 2cadiso3D 13240
[l Tutorial-idrch 17.0
[m Tuterial-iMfg 17.0
[ Tutorial-mArch 130
[ Tutorial-miifg 130

Mmn raina:

Twun darna: lliaGnoHs yepremed (" dwt)

118



Taxoke mo00ii co3naBaemblit paitn DWG co3naercst Ha ocHoBe (aitna-madnona. AutoCAD uc-
MOJIB3YET JIJIS 3TOM 1eNIM OJIUH U3 CTaHIapTHBIX (hailIoB-11a0JI0HOB:

e acad.dwt — nyis OpUTAHCKOM CHCTEMBI H3MEPEHUN (B II0MMaXx);

e acadiso.dwt — 1yt METPUIECKOM CUCTEMBI (B MIJIJTUMETPAX )
Takum 0bpazom, 603MOHCHO CO30aHUe WAOTOHA U U3 ABMOMAMUYECKU 3A2PYHCAEMO20 OKHA.
3. [Tocne 3amanus Bcex HEOOXOIMMBIX TapaMeTPOB OyayIIero madaoHa: THI U TOYHOCTH Mpe-
CTaBJICHUS €IMHUL, OCHOBHbBIC HAJIIMCH, PAMKH U JIOTOTUIIBI, UMEHA CJIOEB, 3HAUCHUS ITapaMeT-
poB «Illary, «Cetka» u «OpTOY», rpaHUIIBI CETKH, CTHJIM aHHOTalUK (pa3Mep, TEKCT, Tabiauia u
MYJIBTUBBIHOCKA), THITBI JIMHUN CTPOUTCS caM OJIOK I1aboHa.
Buumanmue! Hactpoiika mapameTpoB 1mabjioHa ©MEET BaXHOE 3HAYCHUE, TaK KaK B OyyIiemM
MOTYT BO3HUKHYTH ITPOOJIEMBI C HUMH.
4. TTocne 3aBepiieHUs CO3/IaHNs MaKeTa 11adjaoHa oH coxpansercs «Paim» — «CoxpaHUTh Kaky»
3agaercs ums maobiaoHa Autocad u B crpoke «Tun daiinay Beioupaercs «I1labnon ueprexa
Autocad (*.dwt)». [11aGi0HBI cOXpaHsIOTCS B CHEIUMaIbHYO nanky «Template» mo ymoirdaaHuro.
Buumanue! Ecnu coxpanuts ma6ioH B Bepcun Autocad2013, To B Autocad2009 ero ucrnonb3o-
BaTh HE MOJXy4YUTCcs. i ero ucnoab30BaHusl HEOOXOAUMO EPECOXPAaHUTH IA0JIOH.
Co3nanne madJ0HAa pAMKHM OCHOBHOM HaJAIIMCH
CylecTByeT HECKOJIBKO CTAaHAAPTHBIX BUAOB pamMku ocHOBHOM Haanucu o 'OCT 2.104-2006
ECKZ. OcHoBuble Haamucu. Mx kinaccuukanus mpoucxoauT 0 HOMEpY JIUCTa:

e OcHOBHasi HAAMUCH U AOMOJHUTENbHBIE Tpadbl I 3arIaBHOTO JIUCTAa TEKCTOBOW TEXHU-

YECKOU JOKyMEHTalUuU
e OcHOBHas HAAMUCH U AOMOJHUTENbHbIE Tpadbl Ui MOCIEAYIOIUX JTUCTOB TEKCTOBOM
TEXHUYECKON JTOKYMEHTAlUU

Jlnsg co3nanus mabiioHa paMKyd OCHOBHOM HaJUCH HEOOXOAUMO BBINTOJHUTH CIENyIOIINE Aei-
CTBUS:
1. OTKpBITH HOBBIA TOKYMEHT ¥ TIPOBECTH BCE HEOOXOIUMBIC HACTPOUKH JJII HETO WIIU OTKPHITh
CYIIECTBYIOIINUN HACTpOeHHBIN m1abnoH (Hanpumep acadiso.dwt).
2. IIpopucoBath HEOOXOIUMBIA KOHTYp paMKH M BBecTH TekcT. LlIpudTer TekcTa ycTanaBmvBa-
forcst GOST type A— u sasustorcss [OCTupoBanHbIME (cKauaTh MIPUQPT MOXKHO MO CCHUIKE:
[pudter gyepréxnupie mo 'OCT 2.304-81).
3. HactpouThs HEOOXOIUMYIO TONIIUHY JIMHUH
4. O0BeUHUTD B OJIOK TTOCTPOCHHBIC AJIEMEHTHI
5. CoxpaHuTh TOKyMEHT KakK Ia0JIOH.
Taxxe, mocie co3aanus madaoHa CyIECTBYET BOBMOXKHOCTh €r0 UCIOIb30BaHUS 110 yMOJI4ya-
HUIO IPH OTKpBITHU. J{71s1 3TOrO Ha [lanenu «MeH10» Heo6xoauMo BbiOpath «IlapameTpsbi».
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I'ne pasBopauuBaem y3en «llapameTpsl 11aba0HOBY, B KOTOPOM BhIOMpaeM BeTky «I11abioH mo

|
D CozgaTe L4
; : b :
(== onpen YEPTEXK.DWG

b 2. dwit
E COoXpaHnTL

@li G)'_j MocnegHme GOKYMEHTEL

bl At

[ 1wt

CoxpaHnTe & Addwe
E Kak : E :

f 974520758611 d844. dwd

=p 3kenopt P Rt 4335306408a166ce.dwg

F r_oo0520640872a355. dwg

FS £ 927520d07 cfe75d5.dwg

Mo ynopagoueHHOMY CRACKY v| [Ejil
ol b

T

| Napametpol | | Bemog vz AutolZAD 2013 |

ymonyanuto aist komanibl BCO3JATbh» u kiukaem Ha «Hety.

Tercywwit npodns;  <<Tpodine Ges umerins> 8 Teryuumii veprex:

Yeprex2.dwg

Paiinet | Jkpan | Omepermas/Caxpareniis | Navams/Nybmakaums | Cuctems | Monssosateneckie | Mocpostus | 30 mopsnuposanie | Beibop | Moo | Mkrapakmisnsin e

TlyTH QOCTYTIA, MMEHE PEANCE ¥ NEMKK:

] Vmena @aitna neuami, nporpamMel BoHOBGH nevaTH 1 pasASNa Nponora

i 0] My & BenomoraTensHem dainam nevam

() Manka ana paina asTocaxparerin

- B M mna ansomos useTos

[ Monokervre neTourikos aaHken

& [y Mapamerpe watnoHos

- Tanka ans waBnowa uspTexa
- ) Marica ank daiina wabnona fogumeiw
] Wianow no ymonuarie ana komarosl BCOZMATL
- WaBnoH no YMONUaHWO ANA CO3AAHIA NAGTOE M NEPSONPESNEHIA HaBOPOE NANAMSTDOR

fel- () Mankt C $afnaMit MHCTDYMEHTANbHEE NEMATD

§E) Manku daiinos nanuTps! sapraLui

[ Pacnonoxerve datina xyprana

] Mapamempe: pexopaspa onspawan

() Manxa ana waiina sypHana nevama/nySnkaLn

(&) Manka nna epemenen daiinos

Ofizop.
Doasims |
[ Beapc |
Bris:

Vetanosims

IlosBaseTCS OKHO BBI60pa, rac HGO6XOI[I/IMO BLI6paTB UM UHTCPECCYIOIICTO ma0JIoHa U OTKPBITh
€ro.

) (o | [Fomens [ G | |
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 BoiGop daiina

) ===
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s paiina: A4

Manka: | Template

@ | Wiz 7 Latz uzmeHeHus
= PTWTemplates 09.10.2013 16:13
SheetSets 09.10.2013 16:13
r= 1 1210.2013 14:28
i b fmi2 1210.2003 14:31
_ Ad 13102012 19:23
. @ acad -Mamed Plot Styles 13.03.2012 11:26
E @ acad -Named Plot Styles3D 13.03.201211:26
g} acad 13.02.201211:26
[} scadzp 13.03.201211:26
gy @ acadIS0 -Mamed Plot Styles 13.03.2012 11:26
[} scadIS @ -Mamed Plot Styles3D 13.03.201211:26
i acadiso 13.03.2012 11:26
@& @acadlsuSD 13.03.201211:26

Tutcrial—iArch 17.01.2012 5:06

@ Tutorial-iMfg 17,01.2012 5:09
E Tutorial—mAr(h 13.03.201211:26
@ Tuterial-mbifg 13.03.201211:26

Tun Moocmoto
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aén
LaBn
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LWaGn
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LWaGa
Waéa
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» | OTepbims a

| Tun oaiina I FPaiin wabnoHa (".dwi}

> ] [j!_ Otepeite -'m

3aTem )XKMeM MPUMEHHUTh U MOKHO paboTaTh!

1.9 JIaGoparopHnas padora Ne9 (2 gyaca).
Tema: «uaTepdeiic. Tumnbl o0bekToB. Hapuramus B 3Dy.

1.9.1 Hean padorbl: HayunThes monb3oBaThes nHTEpdEiicoM n HaBuranuei B 3D

1.9.2 3agaum padoThI:
1. U3yuuts untepdeiic u HaBuramuio B 3D
1.9.3 Ilepeyenb npudOPOB, MATEPUAJIOB, HCI0JIb3yeMbIX B JIA00OPaTOPHOIi padore:
1. IlepcoHanbHbBIN KOMIBIOTED
1.9.4 Onucanme (xoa) padoThi:

Hacrpoiika unatepdeiica 3d AutoCAD.
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Buo oxna AutoCAD 2007 ¢ kraccuyeckum unmepgheticom.
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Mps1 Haunem HacTpoiiky okHa AutoCAD c 3akpeitust Bcex manutp (Jucneruep [loammok (Sheet
Set Manager) u Bce [Tanutpsr (Tool Palettes)). ITanmutpst (palette), koTopbie B CipaBOYHO# CHC-
TEeMe TaK)Ke 4acTO Ha3bIBalOTCs 3akperiaMbiMu okHamu (docked window) nim manensimu (pane),
— 3TO moJe3Hble HHCTpyMeHTHl AutoCAD, ogHako 0€3 MHOTMX M3 HUX MOXHO 00oiftucsk. Ilo-
STOMY IIETKHUTE HAa KHOMKAaX 3aKpBITUA MaJUTP, KOTOPbIE HAXOISATCS B MPaBOM BEPXHEM YTy
K10 MaJIMTPbI, KaK U y OOBIYHOTO OKHA WMJIH IIIABAIOLIECH MaHeTd WHCTPYMEHTOB. Te maaut-
PBI, KOTOpPbIE HAM TOHAIOO0SATCS MO X0y pabOThl, MBI OyJeM BKJIIOYATh MO MEpPEe HEOOXOIUMO-
cti. C ocTalbHBIMU NAJIUTPAMHU Bbl CMOXKETE€ O3HAKOMUTBCS BIIOCIIEIACTBUM CAMOCTOSATEIBHO,
3aBEpIIMB pabOTy ¢ TAaHHOW KHUTOW. 3aTeM IISIKHUTE TPABOM KHOMKON MBIIIH 10 JIF000# 13 ma-
HeJIel UWHCTPYMEHTOB. Ha »JKpaHe MOSBUTCS MUIMHHBIA CIUCOK IIaHEJIEH HWHCTPYMEHTOB
AutoCAD, mogoOHbBI TOMY, KOTOPBIH MPEACTABICH Ha pUCYHKe Bkitouas W BBIKIIIOYAsl OTO-
OpaxeHue MaHeneil HHCTPYMEHTOB, no0eiiTech, uToObl OKHO AutoCAD BbITISAET0 MPUMEPHO
TakK, KaK MOKa3aHO Ha PUCYHKE.

Crenyromuii 3Tan HacTporkH kitaccuueckoro natepgeiica AutoCAD BBITIOTHSETCS € TOMOIIBIO
nuanoroBoro okHa Hactpoiika (Options):

T Lkt &rAGad T OGS A" COTea DT OO ACONS APRA e ETCORNCT I fRe W2 SArv— T -

Broueno omobpasicenue neobxooumvlx namenell UHCMPYMeHMO8

1. Bribepute u3 mento komanny Cepsuc => Hactpoiika (Tools => Options) win BBeIuTe B KO-
mangHOM okHe HACTPOUKA (OPTIONS) nnu mpocto HA (OP). OTkpoercs 1uanoroBoe OKHO
Hacrpoiika (Options), mokazaHHOE Ha PHCYHKE, KOTOPOE COAEPIKUT JIECATh BKIIAIOK.

2. Ilepeiinute B okHe Hactpoiika (Options) Ha Bkianky OxpaH (Display) — pucynke. Eciou B
rpymie DnemenTsl okHa (Window Elements) (HaxoauTcst B IeBOM BEpXHEM YTy BKJIAIKU) yC-
taHoBJeH (axok [Tomocel mpokpyTtku (Display scroll bars in drawing window), mienkHuTe 1o
HeMy IS ero cOpoca M OTKIIIOYEHUS] COOTBETCTBYIOIIETO PEXKHUMA.

3. Haiinure B JIeBOM HIDKHEM YTITy BKJIQJKU CTPOKY BBoAa Pasmep mepekpectbst (Crosshair size).
Ecnu BB X0THTE, uTOOBI 5KpaH Bamero I1K mpu u3ydeHnu 3TOH KHUTH BBITJISAET TOYHO TakK XKe,
kak u 3kpaH [1K aBTropa, BBenute B 310 cTpoke 3HaueHue 100 (wiam mpocTo nepemectute Oery-
HOK IIPaBO 70 KOHIA). B aTOM ciyyae nuHUUM nepekpecTus OynyT yXOOUTh 3a TPAHUIBI KpaHa.
Mmuorwue onbiTHBIE TIOSIB30BaTend AutoCAD (B TOM 4HCIIe U aBTOP) CYMTAIOT, YTO TAK C yKaszare-
JeM-niepekpectueM paboTarh ynoOHee, YeM NpU pa3Mepe, YCTAaHOBJICHHBIM IO YMOIYaHHMIO.
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Tesuuuig rpoguare: <<MDoTMAE Ges Hrer> iR Terwusivepres:  Meprexl.dwg
0 Skpart Orwpearue L MNesare Ty, ] Crcrema | n

we [ocTpoerss 3 4 ¥

I'Iu'mnmuncl, MAEHE DERNOE H NaEM
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= BB ok nowecra pafiowss scnomorsTensHsi Sainos
4 B Nure gocryna k apadisepan ycTpofcTs
. Myre aocTyna K Patdnam npoextos
) Pabines nacTpotini
] D Mimerma dainas cnpaskM u aoyrie dainos
1 1) Mimens dainns TercTosoro peaskropa, CAOSSES 1 WIMPTOS
D Miviers $aing nesama, nperpantbl SOHOSO0 IENATE H DANEMS IR0 CrS

u Myt K BCNotOr ATENEHSM PAAIAA NEHSTH
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] E MNarws ana aretomos weeTos

- By Monowenie werowrimce danmex
D MM apaeaeT P WaSAaHN
E MNanes o SEANErH HECTRUMBHT 35 HSK NaMATR
B8, Mo @afingm nanTos BapHswm

4

B-&®

® =

T
aENOE HACTPORRH, NOLF. MOGENER, HeE TR BCTABEH, THIIOE MHHAA 1
RUAENCHOE IWTREMOB M, KOTODSE OTCUTCTEAROT B TERYL A nanke,

Brnaoka @aiinv (Files) ouanozosoeo oxkna Hacmpoiika (Options)

Terud npodsns; < <TIpOEIG fes ueerad > i@ Texgusiveprens  Heprend dwg
| Pafn) drp | Onipemie/Conpanerve | MesamuiMudansaudn Cuerensa Memsceararsckioe | Nactpestan| X 4 *

AnEMERTE M Arpaseas paspEnSHHE
[ Mamee: neoxgyren ﬁ 1000 MnzsHocTe ayr v By oB
[ Ak parne mero ¥ =
[T Kpyntibie kHane a0 nansnsh saaa ¢ ] (9 | Hueno cormesros & ngrak nomnuHu
Mg e i 05 MNSEHOCTE TOHMEOB 3HHE D OSLEKTOR
[#] E.omtieaue kossian & nogerascax s

i 4 Uncno ofpasyois 6 NOBEQSHOCTAX

laeta...

[

| (oo

e FlpoHssnaur ensHncTE OTOODAREHHA

p: B -“ " l'|-||-| "
[#] Mpammus nevarasta ofnacTu
[5] Mo rooansrs sorsasesi @opmar

m Mar3ya c pacTp. usoSoamermers: 1 JLE
[#] Noncesaears Tomswo rpasuwes pacTps
(B [ Norasepars sapacky

TeHb BORY TRaeL
[T Dueneruep nepaeTnos Ana HoeEs: MUETOR
[¥] Coonamars, s nmse 5 pa H HOBbIE NHOT%

._;a D Tonesro rparssls: TEECTOR

ﬁ E BHM‘D%WWE CHALSTE! AMA TEA L4
NOBEDHHOCTERA

Fasmep nepenfscTes EAT R (DI PELARTHEORENHH CobiT08

: J - J
[ 0K I[ Oirera ][Hmmm][&pﬂaﬂa]

Brxnaoxa Sxpan (Display) ouanozoeoeo okna Hacmpoiixa (Options)

4. Tenepsr menkuute 1o kHomke [[Bera (Colors), pacronoxeHHONW B HWKHEH YacTH TPYIIIBI
Onements! okHa (Window Elements). B oTkpsiBIIeMcst auanoroBom okHe L[BeToBas raMma okHa
yeprexka (Drawing Window Colors) BeiOepute B cnucke Konrtekct (Context) smement IlIpo-
ctpanctBo 2D monenu (2D model space), a B ciucke Dnement unrepdeiica (Interface Element)
—anemeHnT OxgHopoanbiid ol (Uniform background). 3arem packpoiite cniucok Lsera (Colors),
U BeIOepHUTE U3 Hero uBeT benwiii (White).

HasnaupTe Taroke snementy Mapkep aBrompuBssku (Autosnap marker) nBer Kpacusriii (Red),
anementy Iloackaska npu npouepunBanuu (Drafting tool tip) — nser Yepnsriii (Black), a snemen-
Ty ®on noxckasku (Drafting tool tip background) — snement Xenroiit (Yellow). O61acts npo-
cmotpa OOpasern (Preview) okna I[BeroBas ramma okHa ueptexka (Drawing Window Colors)
NPUMET BH/I, IOKA3aHHBIA HAa PHCYHKE.
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HomTercT: SineveT HHTEpeCa: UeeT:
Mpacrpancre 2D woaern JOagooaresidon __ PllWlcenii &
INHeT MeperpecTee

TTHOK AR X, Y, 7

Z0 Nap ANNSNEHEA MDOSKLNS B TOp SETOOTCNSEMESHA

30 NEPCNEK THEHAR NPOEKLMA | MaDKep aETONDHERIKH
Peaaxtop Bokos MOACKE33 NEH NPCMER4HBEHHA
KonanaHan cTpoKa ToH NOACKAEKH

MpoEHATR REUATH IETOUHARM CBETE -
— Mm METHD [BDU:TmHTB TERYUWHA 3 EeHT ]
CNag GCEEIEHHOCTH
Heznerest rpeaen [Buor_rmamp TREFWHA RDH'I!KE'I]
KioHesHe6 npeaen

LeeT ofiosHaustii Kamen
YreusrHan Kkarena | IAOCKOCTE voesets | BoCCTan0ENTE B8 ROMTERCTE! ]

Ofipazen

7mm

Juanozosoe oxHo [[eemosas 2camma
okna wepmedica (Drawing Window Colors)

|_ MpHHATE I[ OTHEHa J[ Crnpaeta ]

5. Hlenkuaute no kHomke [Ipunare (Apply & Close) mist 3akpeiTrs okHa [[BeToBas ramma okHa
yeprexa (Drawing Window Colors), a 3arem — mo kHonke OK muanoroBoro oxxna Hactpoiika
(Options).

Teneps 1BeT obOmactu uepueHusi okHa AutoCAD wm3meHwics Ha Oenblif, a 1BET yKa3aTels-
nepekpectusi — Ha dyepHbid (AutoCAD aBTOMaThuyeckn moa0upaeT I[BET yKas3aTessl TakK, 4TOObI
OH OBUT XOpOIIO BUJEH Ha ()OHE IBETa, BBIOPAHHOTO IOJIH30BATENIEM JIsi OOJIACTH YEPUCHHUS).
Kpowme Toro, eciu Bbl yCTaHOBHJIM MaKCHUMAJIbHBIN pa3mep JUIsl yKa3aTens-epeKpecTus, 3T U3-
MEHEHUS BBl TAKXKE JIETKO 3aMETHTE.

Pa3mecture maBaromye maHeNd WHCTPYMEHTOB, TOKa3aHHBIC HA PUCYHKE, TaK, YTOOBI OHH aB-
TOMAaTHYE€CKH MPUCTHIKOBAIUCH K TpaHullaM okHa AutoCAD.

Jlyist momy4eHus pacroioKEHUs MaHele HHCTPYMEHTOB, MPEACTaBIEHHOTO Ha PUCYHKE, HEO0O-
x0auMo, 4ToO0bI B Windows ObLT ycTaHOBIIEH pexkuM dkpaHa 1024x768 Todek ¢ riryOnHOM 11BeTa
MUHUMYM 24 6uT (Jtyumie 32 OuT), a TaKKe BKIIOUEH PEXHM aBTOMATUYECKOTO COKPBITHS MaHe-
au 3a1a4. Ecnu mo kakuM-To MpUYMHAM BBl HE MOXETE TOr0 C/eNaTh, Pa3MECTUTE MaHeNlnu HH-
CTPYMEHTOB IO-IpyroMy (HampuMmep, B TPH psifa B BEPXHEH YaCTH dKpaHa WIH B TPH CTOJIOIA TIO
KpasiM 9KpaHa).
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Bosmoorcnwiii eapuarm pacnojlodNCerus nawneneii UHCMPYMEHN OB

Ecnu na Bamem I1K cucrema AutoCAD 2007 Obiia ycTaHOBJICHA HEaBHO, HA SKpaHE BpPEMs OT
BpeMeHHU OyneT mosBIsAThbes coobmenne Kommynukannonusii meHTp (Communication Center).
[TockonpKy 1Is1 pelieHus: CTOSINIMX Mepesl HaMH 3a7ad COOTBETCTBYomMe cpencrea AutoCAD
2007 He HYXXHBI, JIy4IlIe UX OTKIIOYUTh, YTOOBI OHM HE OTBJIEKaIU Bac oT paboTel. Ho cHavana
nasaiite orkimtounM kHonku-uHaAuKatopsl ATICK (DUCS) u IUH (DYN), koTOpble HAXOIATCS B
ctpoke coctossHus Mexay kHonmkamu-uHaukatopamu OTC-OBBEKT (OTRACK) um BEC
(LWT). Hcnons3oBaHue pe:KUMOB, BKIIOYAEMBIX 3THUMU KHOIKAMHU, MTO3BOJIIET HEMHOTO YIIPO-
ctuth padbory ¢ AutoCAD, ogHako, ¢ Ipyroi CTOPOHBI, TIOBOJIHHO 3HAYUTEIILHO BIUSET HA JIOTH-
Ky paboThl ¢ moib30BaTeabckuM uHTepdeiicom AutoCAD. [TosToMy, Kak U mpoynue HOBOBBEIE-
Hust AutoCAD 2007, 3T KHOIIKH JIy4Ille BKIIOUUTH MO3HEE, KOTJIa Bbl B JOCTATOYHOW CTEIEHU
OBJIAJICETE HaBBIKAMU TpeXMEPHOro uepueHus B AutoCAD.

1. Ecnmu knonku-unaukaropsr AIICK (DUCS) u (wm) JJUH (DYN) HaxonsTcs B HaKaToOM TIO-
JIOKEHUH, IENKHUTE 110 HAM, YTOOBI BEIKITIOYHTH COOTBETCTBYIOIINE PEKUMBI.

2. lllenkHUTE MO KHOMKE PACKPHITHSI MEHIO CTPOKU COCTOSTHUS, KOTOpasi HaXOAUTCS B 3TOM CTpo-
Ke mpaBee 00JIacTH yBeJoMJIeHUNH. MojkeTe TakKe IIEIKHYTh IPaBOi KHOMKOW MBIIIHU B JII0OOM
MEeCTe  CTPOKM  COCTOSHMS,  HE  3aHATOM  KHONKaMM  WJIM  NHKTOTPAMMaMHU.
3. Bribepure u3 mento anemeHT Junamuueckas [ICK (F6) (Dynamic UCS (F6)). AutoCAD 3a-
KpoeT MeHIo U, oTkirounB oToOpakenue kHonku JIIICK (DUCS), mepepucyer cTpoKy cOCTOs-
HUSL.

4. CHOBa OTKpPOMTE MEHIO CTPOKH COCTOSIHUS U MPOJENanTe aHAJOTUYHYIO ONEPAIlUIO C JIEMEH-
TOM JunaMuueckuit BBO/I (F12) (Dynamic Input (F12)).
5. Tenepp naBaiiTe 3aliMeMCs OTKJIIOYEHHEM MHUKTOrpaMMbl KOMMYHUKAallMOHHBIA IIEHTP
(Communication Center). Bmecte ¢ Heil Mbl OTKIIOUUM U MUKTOTPaMMy C M300paKEHHEM OT-
KPBITOTO 3aMKa. JTa MUKTOrpaMMma MpeaHa3HaueHa JIjs 0ToOpakeHus pekuma OJOKMPOBKH Ma-
HeJelW MHCTPYMEHTOB M manuTp. [IoCKONbKY pekuM OJOKUPOBKH HAM TaK)Ke HE MOHAI00HTCS,
MBI OTKJIIOYMM BBIBOJ U 3TON MUKTOTpaMMbl. CHOBa OTKPOWTE MEHIO CTPOKH COCTOSIHUSI U BbIOE-
puTe U3 Hero HWXKHUHM >neMeHT Hactpoiika obnactu yBenomnenuii (Tray Settings).

v KoopanHaTe! Kypcopa

v War (F9)
v CeTea (F7)
v Opto (F3)
v MonapHoe oTcnexusaHme (F10)
v 06beKTHaA npHEAska (F3)
v ObbexkTHoe oTcnexueaqme (F11)
v AuHamuqeckas NCK (F6)
I v AvHaMuuecknA sB0a (F12)
| v HaChILEHHOCTE MHHMI
M w NMuctMogens
i v OYMCTHTE 3KpaH (Ckrl+0)

<

o5

HacTpokika 00AacTH yEeA0MNEHKMA. ..

Menio cmpoxu cocmosnus

6. B otkpeiBmiemcs okHe Hacrtpoiika oGmactu yBemomuieHuit (Tray Settings) cOpocbTe Bce
baaxku, a 3aTeM LIETKHUTE no KHOTIKE OK.
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Q HacTpoHKa 06 NacTH YER A0MIE HHIH g

[ Now.aseimare s oy

(o ) [ooee] [owen)

HHuanocosoe oxno Hacmpotiika obaracmu ygedomaeHutl
(Tray Settings) c omk0UeHHbIMU NAPAMEMPAMU

7. YoeauTech B TOM, 4TO BCE MUKTOTPAMMBI B 00JIACTH YBEIOMJICHUH, PACIIOI0KEHHON B MMPaBOH
YaCTH CTPOKH COCTOSIHHS, OTKIIOUYHINCH. CripaBa B CTPOKE COCTOSHUS JOJDKHA OCTATHCS JIHIIb
kHonka B Ouuctuthk 3kxpan (Clear Screen), mpenHa3sHayeHHas IS MIEPEKIIOYCHUS B TTOJTHOIK-
paHHbII peXUM paboThI.
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Oxzo AutoCAD nocne HacTpolKu apaMeTpOB Ha YPOBHE MPHIIOKEHHUS

Tunsi 3D-O0bexToB B AutoCAD

Jlro60#1 TpexMepHbIii 00BbeKT, co3ganHblii B AutoCAD, oTinyaercss OT ABYXMEPHOTO
HaJUYHEM TPETheH KOOPAMHATHI, IPUAAIOIICH JeTan 00beM M peaTucTHIHOCTh. CriocoObI c03-
nauusi 3D-00beKTOB MOTYT OBITH Pa3UYHBIMU U 3aBUCST, B MEPBYIO OUepellb, OT MOCTAHOBKH
3amaun. Bcero AutoCAD pacnonaraer tpemsi tunamu 3D-00beKTOB: Kapkacekl (wireframes),
TpexXMepHbIe TOBEpXHOCTH (surfaces) u TBepaoTenbHBIE 00bEKTHI (solids).

Kapkacer npeacTaBistor cob0i TpeXMepHbIE CKEJIETHBIE MOJIETHU JeTaliel, CO3TaHHbIC
MyTeM WHAUBHIYAJILHOTO MMOCTPOCHHSI TOUEK, MPSMBIX U KPUBBIX JIMHUHN, (popMHUpYyIOIIHUX pedpa
3D-00nekToB. Kakmas Touka Takoro kKapkaca OMUChIBaeTCs TpeMs koopauHaTamu — X, Y u Z.
Jnst moCTpOEHUsl CKEJIETHBIX MOJIENEH HCIONb3YIOT pa3fiMyHble MPUEMBI: MOCTPOCHUE COBME-
1ieHHbIX 20-00bEKTOB B OPTOTOHANIBHBIX CUCTEMaX KOOPJMHAT, 100aBlIeHne KOOPAUHATHI Z, OIl-
penenstowieit IICK nns minockoctn XY, ¢ MCNIONBb30BaHUEM TPEXMEPHBIX MOJIWIMHUN U CIUIAM-
HOB ¥ T.1. ClelyeT 3aMeTHTh, YTO KapKACHbIE MOJIENIN CUUTAIOTCS CAMBIMU TPYAOEMKUMH, OT-
HUMAIOIIUMHU HauOOJIbIIee KOJUYECTBO BPEMEHH, U MPH 3TOM HAa HUX HE PACIPOCTPAHSIOTCS
CcrocoObl BHU3yallM3allud, TMPUCYIIME JPYyrUM TUNaM o00bekTOB. OmHako nmaHHbId Tunm 3D-
MoOJIeJIel UMEeeT MPaBO Ha CYIIECTBOBAHHE U B HEKOTOPBIX CIy4asX MO3BOJSIET JOOUTHCS OBICT-
poro pe3ynbTara.

TpexMmepHbIe TOBEPXHOCTH MPEACTABISAIOT CO00M 00BEKTHI, KOTOPHIE TOMUMO €IHMHOTO
Kapkaca UMeIOT rpanu (puc. 1a). XoTs 3TH 00bEKTHI U HE 00J1a7a10T (U3UUYECKUMHU CBOMCTBAMU
CIUTONIHBIX TEJ, 3aTO yxke Ooyiee peaabHO (B CPABHEHHH C KaPKACHBIMH MOJEJISIMHU) MO3BOJISIOT
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MPEJICTaBUTh JETalb B MPOCTpaHCTBE. /(€0 B TOM, YTO MOBEPXHOCTH MMEIOT CBOWCTBO 3aKphI-
BaTh O0OBEKTHI 33JJHETO TUIaHA U OTOpachIBaTh TEHb MPU pacKpallliBaHUU U TOHHUpOBaHUM. Takxke
HYXXHO OTMETUTh, uT0 AutoCAD pacrmonaraer BCTpOCHHOM OMOIMOTEKOM MOBEPXHOCTHBIX MO-
neneit (Harpumep: cdepa, MUIUHIP, KOHYC, TPU3Ma, TOP U T.1.), IPU MOMOIITH KOTOPOH MOYKHO
OBICTPO CO3[aTh YEPTEXK, 33J]aB OCHOBHBIC MapaMeTphl Mojaeiau. Kpome TOro, Halu4ue Crelu-
aIbHBIX KOMaH/ (HarpuMep, KOMaH/Ibl TOCTPOCHUSI TOBEPXHOCTH 00BEKTa MyTeM BpallleHus: 00-
pasyloleii) mo3BOJIUT BaM 0€3 Tpy/ia CO3/1aBaTh COOCTBEHHBIE MTOBEPXHOCTHBIE 3D-00BEKTHI.

YacTHbIM cilydaeM MOBEPXHOCTEW MPHUHITO CUYUTATH CETKU — TPEXMEPHbIE MOJEIH,
OTpe/ieIieHHbIE HA OCHOBE MHOTOYTOJIBHBIX TUIOCKUX HJIM alIPOKCHMHPOBAHHBIX KPUBBIMH CE-
ToK (puc. 1 6). Jlnsa moctpoenus 3tux o0bekToB AutoCAD Taxke pacrionaraet MHUPOKUMHU HH-
CTPYMEHTAILHBIMH BO3MOXKHOCTSIMHU, TTO3BOJISTFOIIIMMU OBICTPO CO3/1aBaTh caMble pa3HOOOpa3HbIC
0 CJIO’KHOCTH MOBEPXHOCTHBIE MOJIETH.

Hakowner, camble cI0XKHBIE U HanOOJIEe PEATMCTUIECKHE — 3TO TBEPJOTEIbHBIE 00BEK-
ThI wiin Tena (puc. 1B). Takue 0OBEKTHI MPEACTABISIIOT COOOM MOJHBIA MU(PPOBONM BapHaHT pe-
QIBHBIX JIeTajel, 00IagaronX TaKUMH GU3NYECKUMHU JaHHBIMU, KaK 00beM, Macca, HHEPIIUOH-
HBbIE XapaKTepUCTUKHU U T.A. Vcronb3ys criennaabHble HHCTPYMEHTHI ISl TAKUX 00BEKTOB, MOXK-
HO TOJIYYUTh JTFOOBIE TIPOEKIIUHU, Pa3pe3bl UM OTCEUCHHSI.

1.10 JladopaTopHasi padora Nel0 (2 gaca).
Tema: «PaboTa ¢ BUByaTbHBIMH CTHIISIMI.

1.10.1 Heab padoTbi: Hayunthcs paboTaTh C BU3YaTbHBIMHU CTHIISIMU

1.10.2 3agaum padoThI:

1. 3yunth paboTy ¢ BU3YAILHBIMU CTHIISIMU

1.10.3 Ilepeyens npudOPOB, MAaTEPUAJIOB, HCII0JIb3yEeMbIX B JIa0OpaTOPHOI padore:
1. IlepcoHanbHbBIN KOMIBIOTED

1.10.4 Onucanmue (xoa) padoThbI:

B ABTokaj BU3yalbHBIC CTWIIHM TO3BOJISIIOT YHPABISATh BHEIIHUM BHIOM TPEXMEPHBIX
00bekToB. OHH OTBEYAIOT 3a OTOOpakeHHWE KPOMOK, 3a OCBElIeHHWe U TeHH. [IpaBuibHOE HC-
MIOJIb30BAaHNE TOTO WJIM WHOTO CTHIJISI B KOHKPETHOW CHUTYaIlMM MOXET CYIIECTBEHHO YCKOPHTH
nporecc co3mpanus 3d monenu AutoCAD. [ToaTomy, BaKHO 3HATh 32 KaKOe BU3YalIbHOE IMPEJ-
CTaBJICHHE OTBEYAIOT ATH CTHJIA B ABTOKAJIE.
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BuszyasbHele
cmuau B AutnEAd
nozfBonsiom
ynpabinamb
omodpaxXeHueM
KpPOMOK,
ocBeuweHua u
meHeld Ha
Budofiom 3akpaHe

AutoCAD — ctunu, orBeyaronye 3a BHEIIHUM BUJ 3D clieHbl

TpexmepHoe moneaunpoBanne B AutoCAD c/i0)KHBIX 00bEKTOB He MOKeT ObITh
KOPPEKTHBIM, €CJIU He NMepeKJIIYaTcs Me:K1y BU3YaJbHbIMU CTWISAMHU. CHeNaTh 3TO MOXKHO
Pa3HBIMH CIIOCOOAMHM, HO CaMbIil OBICTPBIN — ATO MEPEKITI0YATCs] MEXY HUMHU B JIEBOM BEPXHEM
yriy pabodero mpocTpaHcTBa. B KkBagpaTHBIX CKOOKax cHayaia uieT [YIpaBjieHHE BUIAMHU], a
CJeyIolllee CIOBO OTBEYAeT 3a [ YIpaBlieHUuEe BU3YyaJbHBIMU CTHISIMU |, HanpuMep [CB u3zomer-
pus| [KoHuentyanpHBIH |, Kak TTOKa3aHO HA PHC.

L R e (5130 vogennposanne Autodesk AutoCAD 2014
Gurypa  [lNoeepxrocte  Cete Busyanusauwa  [Mapametpuzaumn  Boraeka  Axg

) @ @ @& @98 LB BESEB~
Awmk  BeigasuTe 0 | Tnagwuii @ @ |2 @ = o] 2 | | B &0 LA
) i obwext @ em- (O o- & AR &S

Cete 3 | PegakTupoBaHue Tena ~ PegaktuposaHne v

Mogenvposarne =

Pucosanwe ~

[-NICB ymomerpns]| ]

[MontzoeaTensckne BHSYanbHBIE CTUAK L3

2D-kapkac
v KeHuenTyansHsiii BuiyascHele cmuau

CrpeiTne nuHWit AutoCAD

PeanunctuyHbii
ToHWpoBaHHbIR
TOHMPOBAHHEIR C KPOMKEMI
CTTenkn ceporo

eI R

Kaprac -

MpoceeunBanune :a

JWCneTHED BNSYabHBIX CTWIEN...

autocad-specialist.ru

AutoCAD Bu3yanbHbIC CTHIIN — MEPEKITIOYCHUE B paO0YEeM MPOCTPAHCTBE
IIporpamma AutoCAD 3d Tak e MO3BOJISET U3MEHSATh BU3YaJbHBIA CTHIb HA COOTBETCTBYIO-
el Braaake «Buny, nanens «BusyanbHble cTUINY. 31€Ch, TOMUMO 10 pa3IuyHBIX CTHIICH, TaK
K€ MOXHO YIPaBISATh 0TOOpaKEHHUE TEHEH, BHEIITHUM BUAOM KPOMOK U T.J. (CM. pHC.).
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== = {é}SD-m,qennpoaaHHe Autodesk AutoCAD 2014

[naexan Turypa [Moeepxrocte Cete  Buzyanuzauwn Mapamerpuzauymws  Boraex

@ ¢ 0 &
LIJTypEanm Buae ﬂnanqup L‘ I—~ IL‘ E L @ @ u"' @ - g Q
yc:_ = : EMADE - | [ Ceepxy ~| &)
Hasurauwna Buab! KoopanHaTs!

autocad-specialist.ru

[Tanens AutoCAD «Bu3syasbHbIE CTUIN

Hoapoonass uaopmauuss nNpo BU3yaJbHbIe CTHJIM €CTh B CIpaBKe ABTOKajaa (ropsiyas
kjaapuma F1) (cm. puc.), ogHako HaMHOTO 3P peKTHBHEE OYAET PaCCMOTPETh BCE ATU BAPHAHTHI
Ha MPaKTHKE.

« “20 woprac” Ofuekte 0T0ADEXEMITCA B BNAS OTPEIE0E || KPUESD, RENAIILINCA NPSACTAENEHNEM KIHTYPOB

s S

= Kol anbHBM". Ditekm 0To00pasasToA © NCNONE3GEIHIEA TOHMPOBEHIA C NNEEHEMA HE@e0dam 1 C YUeTon cTunR rpadet no Mywy, Dne couns
rpakai no [ yuy XapasTepds Nepencb MEKAY XONOGHLIMN i TENMLIMA, 3 HE MERZY TEMHEBIMIN i CEATNLME OTTEHRAMH UBETOR 3T0T 3ddarT MaHea
PEANIBCTHMEN, HD OH Myvwe oTobpaxaer noapobkacty Mogenn

= “Crprmde nmuA™) Obsenms orofipasxanrcs 8 dapeackom npegoTagnaqiat, orpessal weofpasasoljde 380H1S rpaHI, HE Bl HL.

+ "Peanucrayibit” ) Obuermn orobpasaaren & MENONRSOSAMIEN TOHIPIBEINA € ANGSHMMIA NEPEXATIME 1 ¢ YUETOM MaTEpANOE

- “Tnn.munnlmi"t Ofipokre oTofpanaeoTca ¢ HCNHNLIOBAHKS: TONHDOBAMIER C NNEEHEM HEDEC0]Fu

* "ToHHPOBAMHGLIA C pebpamn” | Ofeerms 0T0dpawasiTcn © MCRINEI0EIHMEN TIHUDOBSHIA © NNEEHEMA TEDENGLEMI. C BENEMMEMA pafpaus

« “Ovresin caporo. Dokanme oTofparainTcs o WeNoNsI0BEHAEM TORIPOEAHUA OTTEHKAMM DIHOTO UBETA (CEPIND) © MNEBHEMN M8pen Ak
= "HERAHBIA" | Oh ekt arofipioasaten ¢ ddarTon pHCOBAHHA 0T By ¢ YeaTos Morndakatapol pefiep “Yominemd mdei” o “Ipasans”
= "HHEHI:"I Ofparte oTolpasarTcn B BALE OTPEIN0R I IKEWELX, RENAKLW,ICA TPEACTARNENHEN KONTYOR
» “"Mpocesvinsanne”, Divexrt orobpasaiomcr SacTneHD npaapasHpImn.

B cnpaBke AutoCAD
(ropavasa kHonka F1)
MOM¥HO AeTanbHO
NpPoYUTaTh NPO
KaxabIn
BU3yanbHBIW CTUNB

ANEKCEW
‘ MEPKYNOB

Cnpaska AutoCAD

Takum 00pa3om, MO BaM COBET: IMOCTPOWTE HECKOJIBKO OOBEMHBIX TEJ, UCIOJb3ysS CTaHAAPT-
Hbl€ IIPUMUTHBBI, U IPUMEHUTE K HUM pa3IMYHbIC BU3yalbHbIE CTUIH, 4YTO O HA COOCTBEHHOM
OMBITE MOHATH KAaKHE€ MPEUMYILECTBA U HEJOCTATKHU €CTh Y KaKI0T0 U3 3TuX cTmiei. Hamocne-
JIOK, X04y OTMETHUTH, YTO CaMbl¢ PACIPOCTPAHEHHbIE BU3yaJIbHbIe CTHJIH — 3T0 2D Kapkac,
KonuenrtyanbHblii 1 PeanuctudHbIii.

1.11 JladopatopHasi padora Nell (2 gaca).
Tema: «IIpeobpazoBanue MIOCKHX 00bEKTOB B 3D».

1.11.1 Heawb padotsei: [IpeoOpazoBanue miockux 00bekToB B 3D

1.11.2 3agaum paéoThbI:
1. HayuuThcst ipeoOpazoBhIBaTh MIIOCKHUE OOBEKTHI B 3D
1.11.3 Ilepeyens npuOOPOB, MATEPUAJIOB, HCII0JIb3yEeMbIX B JIa0OpaTOPHOIl padore:
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1. IlepcoHanbHbBIN KOMIBIOTED
1.11.4 Onucaunmue (xoa) padoThbI:

PegakTupoBaHue TpexMepHbIX 00bEeKTOB

Komanzpsl penrakTipoBaHus B JBYMEPHOM IMPOCTPAHCTBE, HAPUMEP KOMaH bl IEpeHoca
MOVE, xomupoBanusi COPY, moBopora ROTATE, 3epkansnHoro oroOpaxenus MIRROR u
pa3MHO)keHus: MaccuBoM ARRAY, MoOryr ucnosb30BaTbCsi U B TPEXMEPHOM IPOCTPAHCTBE.
Kpome Toro, cymecTByloT KOMaH/bl pEAaKTUPOBAHUS, MPUMEHSIEMbIE TOJBKO B TPEXMEPHOM
POCTPAHCTBE, KaK TO: KOMaH/bl IOBOPOTA, CO3JJaHMsI MacCUBa 0OBEKTOB, 3€pKaIbHOr0 0TOOpa-
KEHHUS, CHATUS (PaCKH, CKPYTIICHHSL.

Komanzpsl penakTupoBaHus TpeXMEPHBIX OOBEKTOB 3aIlyCKalOTCA U3 MaJal0IIero MEHIO
Modify > 3D Operations niu ¢ maBatomieil naneian nHcTpymeHToB Modeling (puc. 14.1).

ITepenoc

Komanga 3DMOVE nepemewjaem o0beKTh Ha YKa3aHHOE PacCTOSHUE B 3aJJaHHOM Ha-
MPaBJIEHUH, [IPH ATOM OTOOpa)kaeT MHCTPYMEHT PYUYKHU MEepPEMEIICHUs B TPEXMEPHOM BHe. Bri-
3bIBaeTCs KoMaHaa u3 nagawomero MmeHo Modify > 3D Operations > 3D Move win meadkoM Ha
nuktorpamme 3D Move Ha ma"enu uacTpymMeHTOB Modeling.

3anpocel komauasl 3DMOVE:

Select objects: — BEIOpaTh 0OBEKTHI 7151 TIEPEHOCA

Select objects: — HaxkaTh kiaBuIry Enter nms 3aBepiienus Bbioopa 00bEKTOB

Specify base point or [Displacement] <Displacement>: — yka3aTs 6a30ByI0 TOUKY

Specify second point or <use first point as displacement: — yka3aTb BTOpYyIO TOYKY HIJIN
CUMTATh NEPEMEUICHHEM MEPBYIO TOUKY

Filz [ 7] Break _.‘_J

Edit ++ Jin

View ﬂ Chamfer

Insert (] Eillet

Fomat ' 3D Operations

Tooks @ 3D Move § =

i ) 30 Botate CATINAY SN BIORE
Dimension li-|;|| align g ‘/:: @ ﬁ:} @D a ,a .
dgelsi; > [ 3Dalign = i =
Window 06 3D Mirror @O @D @ @ [% %
Help 5 3D Array
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@ Interference Checking
Data View

. E& Slice

&2 Thicken

% Convert to Solid
Fﬁ] Convert to Surface

@ Extract Edges

('})_j Recent Documents Solid Editing
Open Documents 5 Change Space
(‘}')‘ Recent Actions (51 Explode =

IOphcms (')Ertﬁum&ii

Puc. 1. UHCTpyMeHTHI 7151 peIaKTUPOBAHUS TPEXMEPHBIX 0OBEKTOB

WHCTpYMEHT pYUKH NepeMelleHus: 0ToOpaxaercsl B 3aJaHHOI 6a30Boit Touke. [[ns or-
paHUYEHHUS JBUKECHHS IIEPEMEILIEHUEM 110 OCSIM HEOOXOAUMO HaXKaTh PYUKY OCH.

IToBopoT BOKpYr ocu

Komanna 3ADROTATE spawaem o0bekThl BOKpYT 0a30BOM TOYKH, ITPU 3TOM Ha TPEX-
MEpHOM BHUJE OTOOpa)kaeT PY4YKy MHOBOpOTa. BBI3bIBaeTCS KOMaHIA M3 IaJaloIlero MEHIO
Modify > 3D Operations > 3D Rotate niu memukom Ha nuktorpamme 3D Rotate Ha manenu wH-
ctpymenToB Modeling.

3amnpocsl komanibl 3DROTATE:
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Current positive angle in UCS: ANGDIR=counterclockwise ANGBASE=0 — Texymue
ycTaHoBKHU oTcuera yrioB B [ICK

Select objects: — BEIOpaTh OOBEKTHI IS IOBOPOTA

Select objects: — HaxkaTh knaBumry Enter niis okoHYaHuUs1 BEIOOpa 00BEKTOB

Specify base point: — yka3zaTh 6a30ByI0 TOUKY

Pick a rotation axis: — yka3zaTb OCh BpalieHus

Specify angle start point: — yka3aTb TOUKy Ha IIEpBOM JIy4e yria

Specify angle end point: — yka3aTs TOUKy Ha BTOPOM JIyde yriia

Komanga ROTATE3D ocymiecTBisieT n08opom 00BEKTOB B TPEXMEPHOM MPOCTPAHCT-
BE BOKPYT 3aJJaHHOM OCH.

3anpocel komauasl ROTATE3D:

Current positive angle: ANGDIR=counterclockwise ANGBASE=0 — texymue ycra-
HOBKHU OTCYETA YTJIOB

Select objects: — BEIOpaTh 0OBEKTHI

Select objects: — HaxkaTh Ki1aBuIry Enter 1 okoHUaHUS BEIOOpa 00BEKTOB

Specify first point on axis or define axis by [Ob-
ject/Last/View/Xaxis/Yaxis/Zaxis/2points]: — ykazaTb IepBYyIO TOUKY OCH

Specify second point on axis: — yka3aTb BTOPYIO TOUKY OCH

Specify rotation angle or [Reference]: — ykazars yros moBopora

Kiroun komagasl ROTATE3D:

Object — TOBOPOT BOKPYT BEIOPAHHOTO OOBEKTA;

Last — moBOpOT BOKPYT OCH, UCIIOJIB30BABIICHCS B MPEIBIAYIIEH KOMaH /1€ MOBOPOTA;

View — MOBOPOT BOKPYT OCH, BHIPOBHEHHOU BJOJIb HAMIPABIICHUS BHJIa TEKYIIETO BUIO-
BOT'O DKpaHa U MPOXOsIeH yepe3 3aJaHHYI0 TOUKY;

Xaxis, Yaxis, Zaxis — IIOBOPOT BOKpPYT OCH, BHIPOBHEHHOI COOTBETCTBEHHO BJIOJIb Ha-
npaByieHust ocu X, Y Wi Z u poXodIlei yepe3 3aIaHHyI0 TOUKY;

2point — TOBOPOT BOKPYT OCH, IPOXOJIAIIEH Yepe3 BE 3a1aHHbIC TOUKH.

3epkajibHOE 0TOOpaKeHHE OTHOCUTEIbHO MJIOCKOCTH

Komanga MIRROR3D, ocymiecTBasitomnas 3epraivHoe omodpasiceHue 00bEKTOB OTHO-
CUTEJIFHO 3aJJaHHOM TUIOCKOCTH, BBI3bIBaeTCA M3 majatomero Merro Modify > 3D Operations >
3D Mirror.

3anpocsl komanibl MIRROR3D:

Select objects: — BEIOpaTh 0OBEKTHI

Select objects: — HaxkaTh knaBumry Enter niis okoHYaHUsT BEIOOpa 0OBEKTOB

Specify first point of  mirror plane 3 points) or [Ob-
ject/Last/Zaxis/View/XY/YZ/ZX/3points] <3points>: — yKka3aTh MEPBYIO TOUYKY IJIOCKOCTH OT-
pakeHus

Specify second point on mirror plane: — yka3aTb BTOPYIO TOUKY TUIOCKOCTH OTPaKCHHS

Specify third point on mirror plane: — yka3aTb TpeTbIO TOUKY IUIOCKOCTH OTPaXKECHHUS

Delete source objects? [Yes/No] <N>: — ynanarh JI1 UCXOIHbIE OOBEKTHI

Kimtoun komanast MIRROR3D:

Object — oToOpakeHHE OTHOCUTEIHHO BHIOPAHHOTO IIJIOCKOTO OOBEKTa: OTpe3Ka, OK-
PY>KHOCTH, AYTH WM CETMEHTA IBYMEPHOH TOJTWINHUY;

Last — oToOpaxkeHHe OTHOCHUTEIBHO IIJIOCKOCTH, WCIIOJIB30BaBIICUCS B TPEABITYIICH
KOMaHJIe OTOOpaKEeHUS;

Zaxis — 0TOOpaxeHHe OTHOCUTENbHO TUIOCKOCTH, 3aJaHHON IBYMsI TOUKAMH, TiepBas U3
KOTOPBIX JIGKUT Ha IJIOCKOCTH, a BTOpast OMPEeIisieT BEKTOP HOPMAaJH K TUIOCKOCTH;

View — IJI0CKOCTh OTPaXXEHHUsI OPUEHTUPYETCS COTIIACHO TIOCKOCTH B3TJISAA TEKYIIETO
BUIOBOT'0 SKpaHa, MPOXOIAIIEH Yepe3 YKa3aHHYIO TOUKY;

XY, YZ, ZX — mIOCKOCTh OTPAKEHUSI OPUEHTUPYETCS BAOJb OJHOM M3 CTaHIAPTHBIX
miockocteit (XY, YZ unu ZX), npoxoasiuei yepe3 yKka3aHHYIO TOUKY;
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3points — oToOpakeHHe OTHOCHUTENBHO TUIOCKOCTH, MPOXOISIICH depe3 TpU 3aJaHHbIC
TOUKH.

[TnockocTh OTOOpaKEHUS] MOXKET IMPENCTAaBIATh COOOW: IMIOCKOCTh MOCTPOEHUS JABY-
MEpPHOTO O0BEKTa; MIOCKOCTh, MapAICIBHYIO OJHOW W3 IJIOCKOCTEH koopawHat (XY, YZ win
XZ) texymeit IICK n npoxoasiiyro yepe3 3alaHHyI0 TOYKY; INIOCKOCTb, ONPEACIAEMYIO TpEMs
YKa3aHHBIMH TOYKaMHU.

Pa3mHoKeHHe TpeXMepHbIM MAaCCHBOM

Komanga 3DARRAY mno3Bonsier co3gaBaTh NPSMOYTOJBHBIA M KPYTOBOM Maccugul
00BEKTOB B TPEXMEpPHOM IpocTpaHcTBe. OTIHYME OT aHAJOTUYHOM KOMaH/bI, IPUMEHSEMON B
JBYMEPHOM MOJIEIIMPOBAHUH, COCTOUT B TOM, YTO MIPH CO3JIaHUH MPSIMOYTOJIbHOTO MaccuBa 00b-
€KTOB KpOME KOJINYECTBA CTOJOOB M CTPOK 3alpalnBaeTcs (3a1aeTcs B0 HAlpaBJIEHUS OCH
Z) KOJIMYECTBO YpPOBHEH, a MpU CO3JaHUU KPYrOBOIO MAacCHMBa BMECTO IIEHTpa BpAalLEHUS HC-
MOJIb3YETCSl OCh BpAICHUs, HaYaJbHasg U KOHEYHAs TOUKH KOTOPOH CleyeT yKa3aTh B OTBET Ha
3anpockl. Komanga 3DARRAY BeieiBaeTcs u3 magatomero merto Modify > 3D Operations >
3D Array. 3anpocsl koManasl 3DARRAY:

Select objects: — BEIOpaTh 0OBEKTHI

Select objects: — HaxkaTh Ki1aBuILy Enter 1 okoHUaHUS BEIOOpa 00BEKTOB

Enter the type of array [Rectangular/Polar] <R>: — yka3ate Tum maccuBa

Enter the number of rows (— ) <I>: — yka3arb 4HCIIO pSAIOB

Enter the number of columns (J||) <1>: — yka3zats uncio cToaomoB

Enter the number of levels (...) <1>: — yka3ath 4ucio ypoBHE

Specify the distance between rows (— ): — yka3aTb pacCTOSIHUE MEXIY PsAaMHU

Specify the distance between columns (J||): — yka3ath paccTosiHuE MEXIY CTOJIOIIAMHU

Specify the distance between levels (...): — yka3aTh paccTOssHHE MEXIY YPOBHSIMHU

Jlnst popMHpOBaHUsL KPYTOBOTO MaccuBa ciefyeT BeIOpaTh kitou Polar. ITpu aTom ko-
MaH/ia BBIAAET CIIEYIOIINE 3apOChl:

Select objects: — BEIOpaTh 0OBEKTHI

Select objects: — HaxkaTh knaBumTy Enter niis okoHYaHUs1 BEIOOpa 00BEKTOB

Enter the type of array [Rectangular/Polar] <R>: R — Bb1Opath KpyroBoii Tumn maccuBa

Enter the number of items in the array: — yka3aTh KOTHYECTBO 3JIEMEHTOB B MAaCCUBE

Specify the angle to fi Il (+=ccw, -=cw) <360>: — yka3aTh yroi 3amoJiHeHUs

Rotate arrayed objects? [Yes/No] <Y>: — yka3aTb, TOBOpauMBaTh JI1 OOBEKTHI MaCCHBA

Specify center point of array: — yka3aTh LEHTPaJIbHYIO TOUKY MaccHUBa

Specify second point on axis of rotation: — yka3zaTb BTOPYIO TOUYKY OCH TTIOBOPOTa

OO0pe3ka u yAiIMHeHHe TPeXMePHBIX 00bEKTOB

JIro0o# TpexMepHBIH 00BEKT MOXKHO 00pe3aTh MO0 yIJIMHUTE JI0 APYroro o0beKkTa He-
3aBHCUMO OT TOTO, JISKAT JIM OHH 00a B OJHOHN IUIOCKOCTH M KaKUM KPOMKaM MapajiieIbHbl —
PEXYIIUM WM TPaHUIHBIM. UTOOBI Tpon3BecTH 00pe3Ky (yATUHEHHE), C TTIOMOIIBIO CHCTEMHBIX
nepemeHHblXx PROJMODE u EXTEDGE cnenyer BbiOpath OfHY U3 TpeX MPOEKUUMN: MIIOCKOCTD
XY texymeit [ICK, mIockoCTh TEKYIETO BUIa WA PEATbHOE TPEXMEPHOE MPOCTPAHCTBO.

YroObl JaHHBIE ONEpalii ObUIA BBIIIOJHEHBI YCIIEIIHO, OOBEKTHI JOJKHBI TIepeceKaTh-
Csl C TPaHUYHBIMU KPOMKaMH B NIPOCTPAHCTBE, MHAYe B pe3ybTaTe 00pe3ku (yIIMHEHHS ) C MPO-
errpoBaHueM Ha ockocTh XY Tekyuieit IICK HoBbIe rpaHUIBI 0OBEKTOB MOTYT HE COOTBETCT-
BOBaTh YKa3aHHBIM KPOMKaM B IIPOCTPAHCTBE.

ITpu Be130Be komMana TRIM u EXTEND, nepBasi u3 KOTOpPbIX BBINIOIHIET 00OpE3Ky dac-
TH 00BbEKTa MO 33/IaHHOM TpaHHIle, a BTOpasi OCYIIECTBIISET BHITSITUBAHUE 10 I'PAaHULBI B TpeX-
MEpHOM TPOCTPAHCTBE, HCIOIB3YETCs K04 Project, KOTOpBIA ONpenessieT pekuM OTcede-
HUS/BBITSATUBAHUS.

ConpsiskeHne TpexMepHbIX 00bEKTOB

B AutoCAD Mo0xHO compsrath Jr00bie 00BEKTHI, PACIIOJIOKEHHBIE B OJHON TIOCKOCTH
Y MMEIOIINE HANPaBJIECHUS BBbIIABIMBaHUs, He napauiensHble ocu Z Tekymen IICK. Hamnpasne-
HUE BBIJABIMBAHUS COMPSTaloLe TPEXMEPHO IyTu onpeaenseTcs cleAyomuM o0pa3om:
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eciii 00BEKTHI PACIIOIOKEHBI B OJTHOM TJIOCKOCTH M UMEIOT OJTHO HAIlpaBJICHUE BBIJAB-
JUBaHUs, IEPIEHANKYIISIPHOE €H, CONPATaromas ayra JeKNUT B TOU K€ TNIOCKOCTH U UMEET TO KE
HaIpaBJICHUE BbIJaBIMBaHUS;

€clIi 00BEKTHI PacloOKEHbl B OHOM IJIOCKOCTH, HO UMEIOT MPOTUBOINOJIOKHBIE WIH
BOOOIIIE pa3IMyYHbIe HATIPABJICHUS BBIIABIMBAHUS, CONPATAIOIIAs yTra pacloyiaraeTcsi B 3TOH e
iockocTy. HanpasieHue ee BbAABIUBaHMS NEPIEHANKYISPHO MIOCKOCTH NOCTPOEHUS 00BbEK-
TOB; U3 IBYX MEPIECHIUKYIISIPOB BeIOMpaeTcs Ommkaimumii k ocu Z tekymeit [ICK.

IocTpoenue ceyeHuii

Komanga SECTION ocyuiecTBisieT MOCTPOEHHE MONEPEYHOTO ceueHuss Tella B BUJIE
001acTH WM HEeMMEeHOBaHHOro Oisoka. [lonepedHoe cedeHne — 3TO mepeceueHue MIOCKOCTH U
BbIOpaHHOTO Tena (puc. 2).

Puc. 2. ®opmupoBanue ceueHust

3anpocsl komanibl SECTION:

Select objects: — BEIOpaTh 0OBEKTHI

Select objects: — Haxkath kinaBuiry Enter niist 3aBepiienus Bbioopa 00HEKTOB

Specify first point on Section plane by [Object/Zaxis/View/XY/YZ/ZX/3points]
<3points>: — yka3aTh MEPBYIO0 TOUKY Ha CEKYIIEH MIOCKOCTH WM OJIMH U3 KITFOYEH

Specify second point on plane: — yka3aTb BTOpYI0 TOUKY Ha IUIOCKOCTH

Specify third point on plane: — yka3aTe TPeThIO TOUKY Ha IJIOCKOCTH

Kitoun xomanast SECTION:

Object — BrIpaBHMBaHUE CEKYIEH MIOCKOCTH C CETMEHTOM Kpyra, 3JUIHIICA, KPYyroBOi
VI 3JUIMNTUYECKON AYT'H, IBYMEPHOIO CIUIAiHA WIKA JBYMEPHOU IOJIUIVNHNMY;

Zaxis — ompeneneHne CeKyIleld TUIOCKOCTH TOCPEICTBOM 3aJaHus JBYX TOYEK ITOU
IUIOCKOCTH, OJIHA U3 KOTOPBIX PACIIONOkKEHA HA OCH Z;

View — IpOBOAUT CEKYIIYIO INIOCKOCTh MapauIeIbHO MIIOCKOCTH BUIA HAa TEKYIIEM BU-
JIOBOM 3KpaHe. Pacrnonoxkenue cexyliuen INIOCKOCTH ONPEIEsAeTCsl yKa3aHHOU TOYKOM;

XY — BbIpaBHUBaHUE CEKYIIEH MIIOCKOCTHU ¢ MIocKocThio XY Tekymen [ICK;

YZ — BbIpaBHUBaHUE CEKYILEH IIIOCKOCTH MapajlienbHOo IockocT YZ tekymen [1ICK;

ZX — BbIpaBHMBAHME CEKYIIEH MIOCKOCTHU MapasuienbHo miockoctu ZX tekymieit [1CK;

3points — 3a7aHKe CeKyIIeH TIOCKOCTH IO TPEM TOUYKaAM.

[To ymon4anuto cexkynias MIO0CKOCTh 3aJaETCsl MyTEM YKa3aHUs TPEX TOYEK.

[Hoayyenue pa3pe3oB

Komanga SLICE ocyiiecTBisieT MOCTPOCHUE HOBOTO Tejla MYyTEM pa3pe3aHus KaKoro-
1100 CyIIECTBYIOIIETO Teja IIOCKoCThio (puc. 3). Komanaa BeI3bIBAaETCA M3 MaJAIONIETO0 MEHIO
Modify > 3D Operations > Slice.
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Puc. 3. ®opmupoBanue pazpesa

3anpocsl koman bl SLICE:

Select objects to slice: — BBIOpaTh 0OBEKTHI

Select objects to slice: — HaxaTh knaBuiry Enter st 3aBepiieHust Beioopa 00bEKTOB

Specify start point of slicing plane or [planar Ob-
ject/Surface/Zaxis/View/XY/YZ/ZX/3points] <3points>: — yka3aTh IEPBYIO TOUKY Ha PEKYIICH
TUIOCKOCTH

Specify second point on plane: — yka3zaTb BTOPYIO TOUKY Ha MIJIOCKOCTH

Specify a point on desired side or [keep Both sides] <Both>: — yka3aTs TOuKy ¢ HyXKHOU
CTOPOHBI OT TIOCKOCTH

Kitoun komanast SLICE:

Object — 3aaeT MIOCKOCTh C TTOMOIIBIO BRIOPAHHOTO IIJIOCKOTO O0BEKTA: OTpe3Ka, OK-
PY>KHOCTH, AYTH, DJIIUIICA, HJUTUNTHYECKON JYTH, ABYyMEPHOTO CIUTAHA WJIM CETMEHTa JAByMeEp-
HO TOJIMINHHUH;

Zaxis — 3aJ1aeT TIOCKOCTh JIByMsI TOUKaMH, TIEpBasi ©3 KOTOPBIX JIGKUT HA HEH, a BTOpas
orpezenseT BEKTOp HOpMaJH K TIOCKOCTH;

View — 3a71aeT MI0CKOCTb, BHIPOBHEHHYIO C IJIOCKOCTHIO BUAA TEKYIIETO BUIOBOTO JK-
paHa 1 MPOXOJAIIYI0 Yepe3 3aJaHHYIO TOUKY;

XY, YZ, ZX — 3a1a10T III0CKOCTh, BBIPOBHEHHYIO COOTBETCTBEHHO C IIOCKOCTBIO X7V,
YZ vnu ZX v npoxoAsuryro yepes3 3aJJaHHYI0 TOUKY;

3points — onpenenser MIOCKOCTh, MPOXOASAIIYIO Yepe3 TPH 3a/1aHHbIEC TOUKH;

keep Both sides — ocTaBnsieT 00e yacTu pa3pe3aHHOTO Tena.

IIpeoOpa3oBanue B TeJ10

Komarnma CONVTOSOLID npeoGpa3yeT B TpexMepHBIC TeJla MOJUIMHIN U OKPY)KHO-
CTH, JJI1 KOTOPBIX 3ajaHa BbicoTa. KoMaHaa BbI3bIBaeTcs U3 manatomiero menro Modify > 3D
Operations > Convert to Solid.

B BbIaBIIeHHBIE TPEXMEPHBIE TEJIa MOKHO MPeoOpa3oBaTh CIEAYIONINE OOHEKTHI:

MOJUJIMHUN C PABHOMEPHOUN NIMPUHOMN, UMEIOIIUE BBICOTY;

3aMKHYThIC TOJIMIIMHUY C HYJIEBOH MIUPUHON, IMEIOIIHNE BHICOTY,

OKpPY’KHOCTH, 00JIaJJatolI1e BHICOTOM.

Cuctemnas nepemennas DELOBJ omnpenenser, Oynyt a1 BbIOpaHHBIE MOJIb30BaTEIEM
00BEKTHI yAaJeHbI MTOCIIE CO3/IaHU Tela WM OyJeT BblaHa MOoJCKa3Ka Ha yAaleHuEe 00bEKTOB.

IIpeoOpa3oBanue B NOBEPXHOCTH

Komarma CONVTOSURFACE npeoOpa3yetr 00beKTH B MoBepxHocTH. KomaHma BbI-
3pIBaeTcs u3 nanatomniero Mmerro Modify > 3D Operations > Convert to Surface.

B moBepxHOCTH MOXHO INpeoOpa3oBaTh CIenyIoIne OOBEKTHI: BYMEpHBIE (DUTYDHI,
o0JacTu; pa30MKHYThIE MOJMIUHUYN C HYJIEBOW IIMPUHON, UMEIOIUE BBICOTY; OTPE3KU, UMEIO-
M€ BBICOTY; IYTH, UMEIOIINE BHICOTY; TUIOCKHE TPEXMEPHBIE TPAHU.

CusiTue pacok HA rpaHsIX

Komanna CHAMEFER ocymiectBisier cHATHE ¢hacok (CKalllMBaHUE) HA MEPECEUCHUSAX
CMEXHBIX TpaHel Tel, Kak U B JByMEpHOM MpocTpaHcTBe. KomaHaa BhI3bIBAETCS U3 MaalOLIEro
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mento Modify > Chamfer nnu memukom Ha nukrorpamMe Chamfer Ha maHenu WHCTPYMEHTOB
Modity. Ilpu ucnons3oBaHuM KOMaHABl HEOOXOAMMO BHaUaje BhIOpaTh 0a30BYIO MMOBEPXHOCTD,
3aTeM BBECTHU pa3Mepbl packu U BEIOpaTh pedpa (puc. 4).
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Puc. 4. [Ipumep cusaTus dacku ¢ tena

3anpocel komanasl CHAMFER:

(TRIM mode) Current chamfer Dist1 = 10.0000, Dist2 = 10.0000 — mapameTpsI packu

Select first line or [Undo/Polyline/Distance/Angle/Trim/mEthod/Multiple]: — BbiOpathb
TIEPBBIA OTPE30K WU OJHMH U3 KIHOUEH

Base surface selection... — BeiOupaercst 6a30Bast MOBEPXHOCTb

Enter surface selection option [Next/OK (current)] <OK>: — naxxate knaBumny Enter,
€CITU TO/ICBEYCHA HYXKHAasl TOBEPXHOCTb.

Ecnu tpebyercst npyrast mOBEpXHOCTb, CleAyeT BBeCTU N, AJis TOrO YTOObI MOJICBETUTH
CMEXHYIO TOBEPXHOCTD, a 3aTEM HAXKaTh KJIaBuIly Enter

Specify base surface chamfer distance <10.0000>: — yka3zaTs qyuHy hacku 11t 6a30B0Oi
MOBEPXHOCTHU

Specify other surface chamfer distance <10.0000>: — yka3atb nauHy Gacku s Ipyroi
MOBEPXHOCTHU

Select an edge or [Loop]: — BEIOpath pedpo

Select an edge or [Loop]: — BIOpath pedpo

Kimroun komagasl CHAMFER:

Undo — oTMeHsIeT npeabIIyLyto ONepaiuio B KOMaH/Ie;

Polyline — moctpoenue hacok Ba0Ib BCel MONMMIMHNM,

Distance — 3aganue yuH (acok, TO €CTh PaCCTOSIHUNA OT BBIOPAHHOTO MEpeceueHust 10
KOHIIOB JTUHUU (haCKH;

Angle — 3amanne B kauecTBe mapamMeTpoB (HacKu OJHOUN U3 ee UTHH U BeJTUYMHBI YTIIa;

Trim — onpenensier, 00pe3aroTcs JIn BHIOpaHHBIE TPAHK 10 KOHEYHBIM TOYKaM (acku;

mEthod — onpenensier, HCTIONB3YIOTCS U A7l TOCTPOCHUS (DaCKU 3HAYECHUS ABYX JUIMH
WM 3HaUEHUE JJIUHBI U BEJIMYUHBI YTIIa;

Multiple — cozmaet acku a1 KpOMOK HECKOJIBKUX HAOOPOB OOBEKTOB.

ConpsizkeHne rpaHeit

Komanna FILLET ocymiecTBisieT miaBHOe conpsiceHue (CKpyTriieHHEe) TpaHei, Kak U B
JBYMEPHOM MOAeNupoBaHuu (puc. 5). J{is ckpyrieHus: Tel MOKHO BOCIIOJIb30BAaThCsS HECKOJb-
KUMU criocobaMu. Bo-mepBeIX, Tak ke, Kak M IS TNIOCKHX 00BEKTOB, MOXKHO 33JaTh PAINycC U
3aTeM ykasaTb pedpa. Bropoii myTh — yka3aTk paauyc CKpyrieHus s Kaxaoro pedpa. 1 Hako-
HEll, elle OJUH CIOCO0 — CKPYTJIIATh MOCIE0BATEIbHOCTD KacaTeNbHbIX pedep. Komana BbI3bI-
BaeTcsa u3 nafgaroniero Menro Modify > Fillet wim memukom Ha nmukrtorpamme Fillet Ha manenu
uHCcTpyMeHToB Modify.

3anpocsl komanbl FILLET:

Current settings: Mode = TRIM, Radius = 10.0000 — Texy1iie HaCTpOUKH

Select first object or [Undo/Polyline/Radius/Trim/Multiple]: — Bb1OpaTh nepBbIii 00BEKT
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Enter fillet radius <10.0000>: — yka3atb paguyc CONpsHKEHHS
Select an edge or [Chain/Radius]: — Be1Opath pedpo
Select an edge or [Chain/Radius]:

Select an edge or [Chain/Radius]: — Haxxats kimaBumry Enter mmst 3aBeprieHus: padoThl
KOMaHIbl

Puc. 5. HpHMep CKpyTJICHUs Tela

Kimroun komanner FILLET:
Undo — oTMEHSIET MpeIbIIYIIYIO OTIEpallUi0 B KOMaH/IE;

Polyline — cTpout ayru conmpspKeHUs: BO BCEX TOUKAX MEPECEUCHUs JIMHEWHBIX CEeTMEH-
TOB IByMEPHOH MMOJINIMHUY;

Radius — 3amanue paguyca conpsraroei 1yru;

Trim — ompenensiet, 0Ope3ar0Tcs I BHIOpAHHBIE KPOMKH 1O KOHEYHBIM TOUYKAM IyTH
COTIPSIKCHHS;

Multiple — ckpyryieHHE YTIJIOB Y HECKOJIBKHX HA0OpOB 0OBEKTOB.

1.12 JlabopaTopHasi padora Nel3 (2 yaca).
Tema: «Komauns! co3ganusa 3D 00OBEKTOBY.

1.12.1 Heanb padoThl: HayuuThcst moap30BaThCs KOMaHaaMu co3fanusi 3D 00beKTOB

1.12.2 3agaun padoTsI:

1. U3yunth komanapl co3ganus 3D o0beKTOB

1.12.3 Ilepevyensb npu60OpPoOB, MaTEPHAJIOB, HCIOJIb3YyeMbIX B J1a00paTopHOi padoTe:
1. IlepcoHanbHBI KOMIIBIOTED

1.12.4 Onucanue (xox) padoTsl:

Jnis moctpoenus HOoBo 3D neranu HEOOXOAMMO CO3/1aTh HOBBIN TOKYMEHT N U BBI-
Opatb myHKT Part (metans).
OcHoBHbIe IpHEeMBbI pa0d0ThI P CO3JAHUH J1eTaJiei
Bnucneruepe komaH HAXOIATCS KHOTIKU YIIPABICHUS PEXKUMaMU PabOTHI.

L

N b

*IIOCTPOEHHUE JIBYMEPHBIX F€OMETPUUECKUX OOBEKTOB, ICKH30B.

S3NeHeHTEl ¥

sniony4yerre 3D 00beKTOB
Ot BBIOOpA pekuMa 3aBUCUT COCTaB JOCTYIHBIX MUKTOTPAMM JJIsi TOCTPOCHUS AJIEMEHTOB.
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O6BI‘-IHO CO3aHuC TCJIa WJIHW €T0 AOMOJHUTCIBHOI'O KOHCTPYKTHUBHOI'O 3JICMCHTA HAUYMHAIOT C
CO3/aHHUSI TIJIOCKOTO ACKU3A.

ITocTpoeHue 3cKku3a OCHOBAHUSA

BHUMAHMUE ! Dckn3 MOXHO MOCTPOUTH Ha BRIOPAHHOM IUIOCKOCTH WJIM HA OJHOM W3 MOBEPX-
HOCTEH paHee CO3JaHHOM JETAIIN.

[

S0nH3 b
'BBI6paTB PEXKUM IMOCTPOCHUSA SCKH3a:

*B nepeBe noctpoeHuii BEIOPATh MIOCKOCTH «CBEpXy»

& v 1 BBIOpATh BU]T

*B nanenn nHCTpyMEHTOB «BHI» OTKPBITH KOMaHIbl CTAHAAPTHBIX BUAOB
CBEPXY.

*[Iepemerars B dKpaHa B INIOCKOCTU MOKHO KHOIIKOM -

BpexxnMe 3ckn3a JOCTYITHBI CIIEYIOLUE TPYIIIbl KOMaH/!

*JIA CO3aHUS TCOMETPUICCKUX DJIEMCHTOB!

AoBapnte OTobpas..,

*JJ1s1 paOOTHI CO CBSI3SIMH MEXKTY OOBCKTaMM; SHHHt:: BRamst. .

il ) K, %
Jepraneko Mpeobpa... Cewemse  OTceqe
oTpasHT... ObbexTon ofberToe  oBveKThI

% 07 R

x

* U151 IpeoOpa3oBaHus 00BHEKTOB:

©®
Existng Relebons &
H

ﬂ HenoonpeoensH

= |1n|:|.:|u i’
*Co3znaiite 3CKu3 IPsIMOYTOJbHUKA, TPUBSA3aB €r0 HAYAJIbHYIO TOUKY K Hauaiay KoopauHat. Tou-
HOCTh TIOCTPOEHUST MOXKHO HE COOJII01aTh.

Beucteme SolidWorks reomerpust Mozienu BBIBOJUTCS Ha OCHOBE pa3MepoB. [Ipu m3MmeHeHUH
pa3mMepoB u3MeHseTcst popma Moienu. PazMepsl MOXKHO CBSA3aTh MEXIY COOOM B ypaBHEHHSX.

L’

| Betona Ha
*BbIlTH U3 peKrMa 3CKU3a KHONKOM: | ki

*Coxpanute ¢aiin B nanke «Kopnyc» nox nazsanuem «KOPITYCO001». Ha3zanue neramu oto-
Opaszutcs BrepeBe kKoHcTpyupoBanus. ([lepuonanuecku coxpaHsiTe aeranb!).

*/I3MeHuTe Ha3zBaHHE €IUHCTBEHHOTO 3CKM3a Ha «OcHOBaHME» (MCIOJIb3YeTCsl IBOWHOU C 3a-
JEP>KKOH IIeTYOK Ha Ha3BaHUN).

Cocmoanue zeomempuu IcKu3a

['eomeTpus 3ckM3a MOKET HAXOAUTHCS B OTHOM U3 CIECAYIOIIUX COCTOSTHUM:

[TomHOCTBIO OmpeneneH - yepHbld UBET. Pa3Mepbl U B3aMMOCBSI3H OIMCAHBI MOJHOCTHIO U IIpa-
BUJIBHO.

Henoomnpenenen - cunuii ner. PasmMeps! 1 B3aMMOCBSI3U HE ONpEAEIICHbI a/IeKBaTHBIM 00pa3oM,
Y JIMHUU MOTYT HEOXKUJAHHO MEPEMEIAThCS UM U3MEHATHCS B pa3Mepe.
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IIepeonpenenen - kpacHbIM 1BET. JlaHHAs T€OMETPUS COAEPKUT CIUIIKOM MHOTO OrpaHU4YCHUI
B BU/JIE pa3MEPOB U/UJIN B3aUMOCBSA3EH.

[TonBenieHHbIEe - KOPUYHEBBIA 1[BET, IITPUXOBBIE TUHUUA. OTHOCUTCS TOJIBKO K OOBEKTY 3CKH3a,
KOTOpBI ObLI 100aBJIEH B 3CKU3 aBTOMAaTHYECKH B IOCIEIHEE W3BECTHOE IMOJOXKEHHUE IMOJBe-
LICHHOM I'€OMETPUHU MOJEIIH.

He pemmeno - po3oBsiii 1iBeT. [looxeHnne 1aHHONW reOMETPUH HE MOXKET OBITh OMPEEICHO C T0-
MOILBIO CYIIECTBYIOIIMUX OIPaHUYEHUN.

Henonyctrumplii - %&enThIi LBET. JJaHHAs reOMETPUM TIPU PACUETE OKAXKETCS T€OMETPUUYECKHU He-
JIOITYCTUMOM.

Peoaxmupoeanue rckusa

MenemKep CBOMCTB

* BriGpath uMs 3cKu3a B iepeBe KOHCTPYHUPOBAHUSI.

* B KOHTEKCTHOM MEHIO (TIpaB.KH.MBbIIIN) BEIOPATh KOMaHy PeIaKTHPOBAHMUS.

* BoiOpath 17151 peakTUpOBaHUS Yroi MPsIMOYTOJIbHUKA, TPOTUBONOIOKHBIM HA4aaIbHOM TOUKE.
OTKpoeTcs OKHO pelaKTUPOBAHHS MapaMETPOB B PEXHME COOOIICHUH JepeBa KOHCTPYHpOBa-
HUS.

* Beeaure napamerpsl 1uia koopauHat yriaa 200, 100.

* [TogTBepauTe U3MEHEHUS ¥

6

Pazmep 6 3ckuze unu cocmoanue e3aumocenseil

Pa3mMeps! unmm B3auMOCBSI3M 3CKU3a MOTYT HaXOJUTHCS B OJTHOM U3 CIECAYIOIIUX COCTOSTHUM:

Y oBneTBOpeH - yepHbIA 1BET. [I0JTHOCTHIO U COOTBETCTBYIOIIMM 00pPa30M OIPEACIICHHBINA pa3-
Mep.

Ilepeonpenenenublii - KpacHbIM 1BET. Mcronb3yeTca pa3Mep WM B3aUMOCBS3b, U3JIUIIHE OIpe-
JISTISFOUINE OJTUH MM HECKOJIBKO OOBEKTOB.

[TonBemnieHHbIC - KOPUYHEBBIA IBET, IITPUXOBBIC JUHUHU. Pa3mep, KOTOphI Oojiee HE MOXKET
OBITH pelleH (HampuMmep, 3TO pa3Mep 0 YAAJICHHOTO 00bEKTa).

He pemeno - po3oBsliii iBeT. Pa3zmep miam B3aMMOCBSI3b IIPU pacueTax HE MOTYT ONPENEIUTh 0-
JI0KEHUE OJJTHOTO MJIM HECKOJIBKMX 00BbEKTOB 3CKU3A.

YrpaBisieMblii - CEphIil IBET. 3HAYCHHUE pa3Mepa 3aJaeTCA MPU pacueTe dCKU3a.

Heiicmeusn Hao 08yMePHBIMU 2eOMeMPUUECKUMU 00beKmamu

*YnaneHue - IpeJoCTaBIsSeT MOJb30BaTENI0 BO3MOKHOCTD YAAJIEHUSI PaHEee MOCTPOCHHBIX 00b-
€KTOB C DKpaHa, JUIsl 3TOr0 HE0OXOAUMO BBIICIUTh O0BEKT I ynanenus u Haxarb DEL Ha kia-
BUATYpeE.

*KonupoBanue - NpegoCTaBIsSET MOJIB30BATEN0 BO3MOKHOCTh KOIMPOBAHUS PaHEE MOCTPOEH-
HBIX 00BEKTOB, KOIMMMPOBAHUE MPOUCXOIUT depe3 Oydep oomeHna. Heobxoaumo BeIIETUTH 00B-
eKT, 3aiitu B MmeHroPenaktupoBanue (Edit) — Konuposats (Copy) — BceraButs (Paste). Baxxno
OTMETHUTH, YTO TPEXMEPHBIC 0OBEKTHI HEJIb3s1 KOMMUPOBATh Yepe3 Oydep oOMeHa.

*3epkaio it - MPEAOCTABIISICT MOJIH30BATEII0 BO3MOXKHOCTh 3€PKATLHOTO OTOOPAKEHUSI paHee
MOCTPOEHHOTO 00BhekTa. HeoOXommMo yka3aTh OOBEKTHI ISl 36pPKAIBHOTO OTOOPaKEHUSI U KO-
HEYHYIO TOYKY.

[IepeHoc - mpeIOCTaBIISET MOJB30BATEII0 BO3MOKHOCTh JIBUTATh TOCTPOCHHBIC 00BEKTHI. J{is
3TOr0 HEOOXOAUMO BBIJICIUTH OOBEKT U, yACpXKHBas HaKaTOW JIEBYIO KHOIIKY MBIIIH, TepeTa-
IIMTHh OOBEKT 32 CEPEeINHY B HY)KHOE MECTO.

*[IoBOPOT - MPEemOCTaBISIET MOJIH30BATENI0 BO3MOKHOCTh MOBOPAYMBATH paHee MOCTPOCHHBIE
00bekThI. Takke Kak W MEPEHOC, TOJBKO MEePeTaCKUBaTh HEOOXOAMMO 3a OJIMH W3 KOHIIOB 00b-

eKTa.
*O0pe3ka o - TPEJOCTaBISIET MOJIB30BATEII0 BO3MOKHOCTh MOTU(MUKAIIMYA KPUBBIX HECKOJIb-
KAMH CIIOCOOaMU:
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l.oguH KOHeI[ — 00pe3Ka KOHIIa KPUBOM Mo 3aJaHHOW TpaHuIe. s oOpe3ku HeoOX0auMO yKa-
3aTh TPAHUIY(IPYTYIO KPUBYIO WIIH TOYKY), CTOPOHY OOpE3KH U 00pe3aeMble KpUBbIC.

2.1Ba KOHIIa — 00pe3Ka KOHIIOB KPUBOM MO JIBYM TpaHHUIaM. B 3ToM ciiydae HeoOX0oauMo yka-
3aTh JIBE TPAHUIIBI M 00pe3aeMble OOBEKTHI.

3.cepenrHa — oOpe3Ka cepeIMHbl KPUBOW. YKA3bIBAIOTCS JIBE TPAHUIIBI U OOBEKTHI MOJICKAIINE
obpe3ke.

VY utnHeHue T
BOH.

- aBTOMAaTHUYeCKO€ Y/UIMHEHHE N0 ONMMKaillero rnepeceyeHus: ¢ Ipyroi Kpu-

SnemeHTE

SE
B BuTAHYTH

& & L &
BoATAHY. | BEITAHY Mosepiee .. [loeeppy, . Bomay
G Eopes  DoOblG.:,  Eefes  GOORD

IE |Ha saasuHoe paccTo: ¥

“ 1

i .
BoimanyTan Gobbiuka; ocHOBaHWe
BeTAMES 3023 M BI0paHHLL
KOHTYPOR 3CKM3E B O4HOM Wik AEYK
HEMPAENEHAAX ANA CO33EHA
TESOADTEMEHOND JNEMEHTA.

Moo lqn.umm ZI
I =
r Diectonz > |

Selected Contours 7 |

ocTpoenue 3D ocHOBaHUA eTaIH

[Iepeiitu B pexxum coznanus 3D 00bEeKTOB.

*[I[pUMEHUTH ONepalnuio BBITATMBAHUSA 3CKH3A
*Bri0path criocob BeITATMBaHMS - Ha 3aanHOe paccTosTHUE.
*3anaTh napameTp BblaBauBaHug 40 MM.

*IToATBEPIUTH TIOCTPOEHHE |
*I[IpucBouts Teny ums «Smuk». Ilpunars xenaeMsblil LBET.

[Ipunats BuA mpocMoTpa 00bEeKTa

IlocTpoeHue 3cku3a HA TPaHM TBEPAOIO TeJia

*BeiOparh yka3zaTeneM MBI BEPXHIOI TPaHb MPSMOYTOJIbHOTO Tena. BeiOpaHHas rpaHb MOJ-
CBETHUTCS.

L

N b

*BrIOpaTh pekUM MOCTPOCHHUS ICKH3A:

139



@ |
Oﬁp‘rﬂd
'BBI6paTB IIPUMUTHUB OKPYKHOCTH

*I{eHTp OKpPYKHOCTH 33/JaTh OTCIICKHBAHHUEM OT CEPEIUHHBIX TOYEK CMEXKHBIX pedep SIuKa.
OTcnexxuBaHue MOICBEYMBAETCS ITYHKTUPOM.
*Panmyc noctaBuTh NpuOIM3UTENBHO. 3aTeM yKazath ero napametp 40 M.

*[logTBEpAUTH MOCTPOCHUE
IMocTpoenue 3D NUIMHAPUYECKON YACTH JeTATH

)

o SneHeHTEl
’HepeI/ITI/I B PCIKUM CO3JaHUSA 3D O6’BCKTOB

*[IpuMeHUTH OmMepanyio BEITATHBAHUS SCKH3a ®
*3aaTh pacCTOSTHUE BHITSTUBaHUSA 50 MM

’HOJ:[TBepL[I/ITL MMOCTPOCHUC m

*IlepermenoBath Bee TBepoe Teno B «Kopiyc» B epeBe KOHCTPYHPOBAHUS.
La| i @

Q .
twna facka Pebpo _Oﬁmnm

CHpYrneHn e

CO345HWE 33KD YT NEHHON BHELHEA
WK BHYTPEHHEN MRaHI BROM:
OAHCE 1iMis HECKOMERI KPOMOK &
TEEPACTENLHOM 3NEMEHTE MW
IMBMEHTE NOBEMNHICTIA,

_ ‘ it ) =
& Orofipas.. | 3epransno Mpeobpa... |Cewenre
. B3aMMOC,., | OTpasMT... ofrexTon

afberTon

CreeHye 0B beKTOB
OnfaeneHue obwexToe 300Ea

| rymer crewseHita rpaded, qoomo,
FPMBLIE M O bEKTOR 3058 Ha
3AAEHHOE PAICTOAHKE,

|

W Reverse
I | Eelectchain
[ Bi-directional

3
4
—9eULEHHE
MNOC. | OTUEIMG e w108 OGBEKTOR

3 ;] S A2
Orceys  Bomomor. . (Mepenec, ., T(eseer,
ofibesTe  recweTReR ) Stk

| BENDMOTATE ABHAA TEDMETWA

| Mepesrendesias ofseTa 308
MEZNAY ECTIOMOrSTENEHOM

H| recmeTmeE 1 CoEIMHOE

| reomerpeei s,

Oo0pa3oBaHue CKpPYIJIeHUIl TBEPAOro Teja

)

SNEHEHTEl ™
*Pexxum co3ganus 3D 00BEKTOB

*Bri0pats onepanunio CKpyriieHHs.
*YKazarh napaMeTp paanyca CKpyrieHHs 5 MM.
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*YKazaTh KPOMKH, MOJUICKAIINE CKPYTIICHHUIO.
|

*[ToATBEPAUTH TIOCTPOEHHE | "
BuITAruBanue BLIPE30B HA PHUMepe OTBepCTHii
Pazmemka zpanu HUMCHEZ0 OCHOGAHUA

*Bri6path Bu1 «CHU3YY.

L5

SCEHI
'BBI6paTB PEXKUM IMOCTPOCHU 3CKU3A:

*BrIOpaTh HMKHIOKO TPaHb I CO3aHMs dCKM3a.

*BrIOpaTh PEXUM CKU3a — HAXKATh 2o

*Bri0pars KOMaHTy CO3JaHNS SKBHUCTAHTHBIX 00BEKTOB 7
*3aznare napamerp cMerieHus 20 MM, MOCTaBUB (har Ha peBepc.

1

’HOI[TBCPI[I/ITL MMOCTPOCHUC - i
‘B ACPEBC MMOCTPOCHUA UBMCHUTDH UM 3CKH3a HA «Pa3MeTka OCHOBaHHUSY.

Mlgm
*BbIiITH U3 pexXuMa 3CKH3a 982
*Br10OpaTh nMs 3cku3a «Pa3MeTka OCHOBaHUS» B IEpEBE KOHCTPYHUPOBAHUS.
*B KOHTEKCTHOM MEHIO (TIPaB.KH.MBIIIN) BEIOpATh KOMaHY PelaKTUPOBAHHUS.
*BriOpath Tpebyemyio rpaHsb.
*Br1OpaTh TUHUM pa3METKH.

*[loMecTuTh BEIOpAHHBIC JIMHUU B Pa3psii BCIIOMOTaTeNbHON reoMeTpuu. s 3Toro pa3BepHyTh
JIOTIOJTHUTEIBHBIC KHOMKM MUKTOrpauuecKuX KOMaH ] U BEIOpaTh KHOMKY R

)

*[logTBEpANTE U3MEHEHUS | =

*BbIiTH U3 3CKU3a.

CEEEY

T Bupei-BhTanyTed
COE0)

Direction 1

@ I'—Iepes ECE :I
"
_ ™ Flip sideto cut.
B |
||||

(™ Direction2 .
P

Zaleclod Dc-mnutn -
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Co3zoanue om(;epcmuﬁ GblMACUBAHUECM 6blpe3a

@

SneHeHTEl T
*Pexxum co3ganus 3D 00bEKTOB

*3a/1aTh KOMaH/y BBITATHBAHUS BbIpE3a Py
*YKa3arb IpaHb JUIsl 3CKU30B CEYCHUN OYyAyIIUX OTBEPCTUH.

*Co3zath 1o o4epenu 4 OKpYKHOCTHU C LIEHTPaMH B TOUKaX pa3METKH U paguycoM 10 Mm.
*[lonTBepauTh co3anue 3cku3a. BIMTH U3 3cKM3a.

*PenakTupoBaTh XapaKTepUCTUKH BBITSATMBaHU BbIpe3a, ycTaHoBUB «HEPE3 BCE».

[lonTBEpaUTE U3MEHEHUS | )

*B nepeBe nocTpoeHus: U3BMEHNUTE UMS BBITATMBAHUS BbIpe3a HA «4 OTBEPCTUS.

Ogopmnenue yenmpanvro2o cmynenuamoz0 omeepcmus

*Y1006HO pacnoNI0XKUTh TENIO B IPOCTPAHCTBE, UCTIONb3ys 3D BpaeHue.

*cnonb3ysl BEpXHIOIO I'paHb HWIMHAPUYECKOW OOOBIIKH, CO31aTh LUIMHIAPUYECKOE yriyoie-
Hue paanycom 30 MM Ha riryOuHy 10 MM.

*3aTeM co3/1aTh CKBO3HOE OTBEPCTHE PaguycoM 15 mm.

i Er e
Bl prves= 4
1 N I j

-ﬁamﬁ.ﬁ@m :
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Co3nanne na3a BoITATHBAHHEM BbIpe3a

‘qTO6BI CO34aThb 3CKU3 CCUYCHU A BBITATNBACMOI'O BbIPC3a HYXKHA JOIIOJHUTCIIbHAA MJIIOCKOCTD.
*BriOupaem KHOIIKY cripaBo4Hasi reomeTpusi. Co3AaTh MIOCKOCTb.

eIIimockocTh 3a4acTCd Pa3JIMYHbIMA BapyuaHTaAMU.

*lcnonp30BaTh BapuaHT MOCTpOEHHUs Mo coBmamaromied rpanu (On Surface). Ykazate mepen-
HIOIO TPaH OCHOBAHUS KOpIyca.

*Ha HOBOI MJIOCKOCTH CO3/1aTh 3CKU3 MPSAMOYTOJIbHHKA.

*3areMm BBITAHYTBH BBIPC3 C TIOMOIIBIO 5CKU3a JaHHOT'0 NPAMOYT'OJIbHUKA.

¢ AHaAJIOTMYHO CO3JalTe elle OOUH I1a3.

[IpumenuTe Gacku K BEpXHUM KPOMKaM LMJIMHAPUIECKOHN YacTu Kopiyca.

[TpucBoeHue 11BeTa U TEKCTYp MaTepuaia Jilsl IeTall MOXKHO

BBIMOJIHUTH C TOMOUIBIO0 KHOIIOK =y MeHe/Kepa CBOUCTB.

ITIpumepHbIil OKOHYATEIBLHBI BU/ 1€TAJIN

11

HexoTtopbie npuemMsbl noaydeHust 3D 00beKTOB U3 ICKM3a CeUYEHUS

3adanue men epauieHuem ceueHus 60Kpy2 3a0aHHOIl OCU.

Co3znaeM Ha MIOCKOCTH CEUEHUE M OCh, BOKPYT KOTOPOU Oy/ieM BpamaTh ceueHue. Beioupaem

KOMaHJy BpallaTh " |I/I noiay4yaeM 3D monens. [t mocTpoeHus eme 0HOro 00beKTa Ha yxKe
CYIIECTBYIOIEM HEOOXOAMMO HaXKaTh NMPaBON KHOIKOM MBIIIM Ha IOBEPXHOCTHU YK€ CO3JaHHO-
0, ¥ U3 MOSIBUBILETOCS MEHIO BeIOpaTh Insert Sketch.

3amanue Tes TOMIIUHON

Cospmaem ceueHne (KOHTYp JOJDKEH OBITh 3aMKHYT). BeiOupaeM 0OBEKT, 3aT€M BHI3HIBAEM

®

KOMaHAY BBIIABUTH | . , TAKXKe HEOOXOIMMO 3alOIHUTh HEKOTOPbIE MOJIS: BHICOTA BbIAABINBA-
HUS, YTOJI CY)KeHUs (TIpU HEOOXOIUMOCTH), TOJIIIIMHA CTEHOK (ecim 00beKT moubii). [Tomyuaem
3D oOnexr.

Jlng Hauana coznaem cedeHue (OKpYKHOCTB), 3aTEM U3 HETrO MOJIy4aeM KPUBYIO C TIOMOIIBIO Me-
Hio BeraBka (Insert) —Kpusas (Curve) —Cnupans (Helix/Spiral), oHa OyaeT iy KUTh Hampas-
nsrommen s moaydenus 3D monenu. Co3maem cedeHue, KOTOpoe OyaeM BbLIABIMBATH, OHO
TOJKHO TIepeceKaThbes ¢ KpUBOil. BeiOMpaeM cedeHne U KPUBYIO U C TIOMOIIBIO KOMaH IbI

pa3BepTKa & nosiydaeM OOBEKT. BpluMTaHuWe MpPOM3BOAMTCS TaKUM K€ CIOCOO0M, HO TP
9TOM OJIH OOBEKT BBIPE3AETCSI U3 JPYTOTo.

3a0anue men monwunol om KOHMypa K KOHmMypy no mpaexmopuu.

Crpoum ceuenue B [lmane 1, 3arem konmpyem ero B 0ydep oomena. Cozmaem

IOIOJIHATENLHEIN [1nan & (c momoIIBI0 MacTepa) OTCTOSIINN OT M3HAYAIBLHOTO Ha HEOOXO-
numyto Bennuuny. U3 Oydepa BcTaBisiem ceueHue B noiayuusiieiics [Inan (mpu
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HEO0OXOUMOCTH MOKHO TOBEPHYTh OJHO U3 CEUYEHMIl), 3aTeM BbI3bIBAEM KOMaHIYy JOPT .,
BBIOMpPAEM IEpPBOE U BTOPOE CEUEHUS U MOodydaeM 00beKT. [Ipr HeoOX0ANMOCTH MOXKHO 33JaTh
HECKOJIBKO CEYEHUM.

Tonyuenue 3D ob6vekma ¢ nomoubio maccusa.

Crtpoum ceuenne, co3zgaeM 3D 00bekT. CymecTByeT BO3MOKHOCTh CO37[aHUsI KPYrOBOTO U TPS-
MOYTOJIbHOTO MaccuBa. PaccmoTpum coznanue kpyrosoro. Ilpu cozganuu ceuenus

&

HE00XO0/IMMO 33aJaTh YIIIOBOM pa3Mep C MOMOIIBIO TPOCTAHOBKU pa3MEpOB . Iocne

'."
coznanus 3D o0bekTa BHIOUpaeM KOMaHy KPyrOBOW MacCHB ', BBIAENSEM OOBEKT U YroJl, U

yKa3bIBa€M KOJMYECTBO COCTABIIAIONIUX, YIOJI TOBOPOTA KaKION COCTABIIAIOLIEH.
3aodanue men moawuHoU U 8blyUMAanUe 800.1b 3a0AHHOU KPUBOU.
Co3naeM ceueHue, BbIJAaBINBAEM €r0, 3aTEM CTPOUM Ha MOIy4HBLIEMCS O0OBEKTE €IIe OJTHO

ceueHue. BriOnpaem mosyduBIIeeCs] CEUEHUE U BBI3bIBAEM KOMAHAY BBIYECTb ) Ha olpeje-
JeHHY10 ri1youny. Ilpn He0OX0IMMOCTH YKa3bIBaEM yrojl CY)KEHUSI.

1.13 JlabGopaTopHnasi padora Nel3 (1 gac).
Tema: «Komanzp! OyneBbIX onepanuii».

1.14.1 Hdeap padoTsl: Hayuntbes moap30BaThCs KOMaHAaMU OYJIEBBIX ONepanuit

1.14.2 3agaun padoTsI:

1. I3yunTth KOMaHABI OYJIEBBIX ONEpaIiuii

1.14.3 Ilepevyens npudOpPoOB, MaTEPHAJIOB, HCIOJIb3yeMbIX B J1a00paTopHOi padoTe:
1. IlepcoHanbHBI KOMIBIOTED

1.14.4 Onucanue (xox) padoTsbl:

Co3nanue 00beKTOB CJI0KHOI (PopMBl.

Jnst moctpoenust 3D 00BbEKTOB, CO3/JaHHBIX KOMAaHAAMHU BBITATHBAHUS U BPAIIEHUs, CO
CJIO’KHBIM CEUYCHHEM MPUOETaloT K CO3aHMI0 00IacTeil.

O0aacTh — Henpo3pauHblil 00BEKT, KOTOPBIH MPEACTaBIAET OO0 YacTh MIIOCKOCTH
OTPaHUYEHHYIO 3aMKHYTBIM KOHTYpOoM. OHa MOXET UMETh OTBEPCTHS, 00pa30BaHHbIE IPYTUMHU
00BEKTaMHU, KOTOPBIE IPEACTABISIIOT CO00M 3aMKHYTBII KOHTYP U HaXOAATCS BHYTPU OOJIACTH.
OpnHa 00J1aCTh MOXKET COCTOSITh U3 HECKOJIBKMX O0BEKTOB, HE MEPECEKAIOTCS.

OO6nacTu UCTIONB3YIOT ISl CO3aHUSI OOBEKTOB CIOXKHON (OPMBI.

OOBEKT MOKHO MPEBPATUTH B 00JIACTh, €CITM OH MPEACTABISIET COOOM 3aMKHYTHIN KOH-
Typ. [IpMepoM Takux 0OBEKTOB MOXKET OBITh KPYT, 3AMKHYTAsl MOJWJIMHUS U T.]I.

B T0 ke Bpemst 00beKT, peICTaBICHHBIN Ha PUCYHKE HIKE HE MPEACTABIISAET €AUHOTO
3aMKHYTOT'O KOHTYpa, /Ui IpeoOpa3oBaHus B 00JaCTh €ro HY>KHO IPeIBapUTEIBHO 00pe3aTh.
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[Ipeobpasyrores 00bekTH B 00macts komanaoi REGION (O6aacts). Komanna no-
3BOJISIET CO3JIaTh OJIHY WJIM HECKOJIBKO 00JacTei.
Obaacts REGION
Crnoco0ObI BBOJa KOMAHIBI:
. HaGparts ¢ xnaBuatypsl komanay Region.
. Bri3oB mento: Draw\ Region.

. KHonka Ha naHenu HHCTPYMEHTOB. [©
Brens xomany, BRIOEpUTE OOBEKTHI UCIIOJIB3YSI KypCOp. 3aBEPIIUTh BEIOOP MOKHO
HakatueM kiaBuiy Enter. OObeKThI, KOTOpBIE UMEIOT 3aMKHYTBI KOHTYp CHCTeMa IIpeodpasy-
€T B 00JIaCTH U BBIIACT COOTBETCTBYIOIIEE COOOIIECHHE.
Jlnasnor OyJeT BhITJISIIETh:

Command: region Komannma O6nacTs.

Select objects: 1 found BriOpatb 00BEKT.

Select objects: 1 found, 2 total Bri6path 00beKT nin HaxaTh Enter.
Select objects: Bribepure 00bekT nnm HaxxaTh Enter.
2 loops extracted.2 Regions created. JIBe obmactu co3maHo.

ByneBbl onepamum.

C obpazoBanHbIX oOmacrelt, ucronb3ys koManasl UNION (O0beaunenue),
SUBTRACT (Beruutanue), INTERSECT (IlepeceueHue), MOXHO CO3/1aTh OOBEKTHI CIIOXK-
HOU (hOPMBI.

Komanga UNION (O0beaAMHUTD)

Cnoco0bI BBOIa KOMAaH/IbI:

. HaGpats ¢ knaBuatypsl komanay Union.
. Br1zoB mento: Modify\ Solid editing \ Union.

. Knonka na nanenu nuuctpymentoB 3D Tools.
[Tocne BBO/Ia KOMaHABI CUCTEMA TIPEAJIOKHUT BBIOpATh 00sacTu 11t o0beauaeHus. O0-
JJaCTHu OGBGI{I/IHHIOTCSI KaK IINIOCKMEC MHOKCCTBA. HOCJIG BBITTOJIHCHU S OHGpaI_II/II/I HOHy‘II/IM cau-
HBIN 00BEKT, JaXke eCli 00bEINHSIINCH 00JIaCTH, HE TIEPECEKAIOTCS.
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Komanna SUBTRACT (Bbruectb)
Cnoco0ObI BBOJa KOMAHIBI:
. HaGparts ¢ knaBuatypsl komanay Subtract.
. BrizoB mento: Modify\ Solid editing \ Subtract.

. Knonka na nanenu nuactpymenToB 3D Tools. o
[Tocne BBOIa KOMaHABI HEOOXOAUMO CHauYaja BEIOpATh 00J1aCTh, U3 KOTOPOM BBIYHUTATH,
u Haxkath Enter. Jlanee cucrema BBIIACT 3aIpOC HA BEIOOP oOsiacTell, BerunTaroTcs. Ha pucynke
MPEJICTaBJICH Pe3yJIbTaT pab0Thl KOMAHIbI ISl YETHIPEXYTOIbHON 001aCTH, C KOTOPOH OTHSIU
CEeMUYTOJIbHYIO 0071aCTh U 00JIaCTh B BUJIE KpyTa.

Komanna INTERSECT (Ilepeceyenue)

Cnoco0bI BBOIa KOMAaH/IbI:
. Ha6pats ¢ knaBuatypsl komanay INTERSECT.
. Br1zoB mento: Modify\ Solid editing \ Intersect.

. Knonka Ha nanenu nuacrpymentos 3D Tools. ®
B pe3ynbrare BHIIOIHEHUS ONEPALIUU IEPECEUEHU OTYyIUM OOIIYIO AJIs Bcex obuiac-
Teil yacThb riockoctu. Ecin o6nacT He mepecekaroTes, TO MOIYYUM ITYCTYIO 001acTh.
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1.13 JlabGopaTopHnasi padora Nel3 (1 gac).
Tema: «llonb30BaTenbckas cucremMa KOOPAUHATY.

1.13.1 Hean padorsi: [Tonb30oBaTenbckas cucteMa KOOpAUHAT

1.13.2 3agaun padoTsI:
1. U3yuuTh MoJIb30BaTEIbCKYIO CUCTEMY KOOPAUHAT
1.13.3 Ilepevyens npu6OpoOB, MaTEPHAJIOB, HCIOJIb3YyeMbIX B J1a00paToOpHO padoTe:
1. IlepcoHanbHBI KOMIIBIOTED
1.13.4 Onucanue (xox) padoTsbIi:
BBox koopauHaTt
Korna nporpamma AutoCAD 3amnpaiinBaer TOUKy, KOMaH/1a 0’)KUJIAeT BBOAA KOOPINHAT
KaKoi-mn00 Touku Tekymiero pucynka. B AutoCAD moxeT ObITh BKIIFOYEH KOHTPOJIh JIUMUTOB
pucyHka, ocymectpisgembid komanao LIMITS. B stom ciydae, eciiu BBeZeHHAsi TOUYKA BBIXO-
IUT 3a nipezensl pucyHka, AutoCAD Beimaet cooOmieHue:
** Outside limits — BHE TMMUTOB U OTBEPraeT BBEJCHHYIO TOUKY.
B npencraBnenun pucyHka BO BHYTpeHHEW rpaduyeckoil 0a3ze JaHHBIX KOOPAMHATHI
KQ)KIO0W TOYKH 33JIAal0TCS C TOYHOCTBIO HEe MeHee 14 3Hauammx udp.
Bron koopauaaTt B AutoCAD MOXXET OCYIIEeCTBISITBCS ABYMS CIIOCOOaMU:
* HEMOCPEACTBEHHO C KJIaBUATYPhl, MyTeM YKa3aHUs YMCICHHBIX 3HAUCHU;
* C HCIIOJIB30BaHUEM Tpaduaeckoro Mapkepa (Kypcopa), KOTOPBIA ABUKETCS 0 SKpaHy
C IOMOIIBIO YCTPOMCTBA YKa3aHus. BBOA KOOpIMHAT OCYLIECTBIISIETCS WIETYKOM JIEBOM KHOIKH
MBIILIH.
Kak crnencrsue, B CTpoke COCTOSIHUS, pAacCHOIOKEHHOM BHU3Y pabodero croia, Mpouc-
XOJIUT OTOOpakeHUE TEKYIIMX 3Ha4eHHW KoopauHat. CyIIEeCTBYEeT TpU PEKUMa OTOOpasKeHUs
KOOpPJIMHAT:
* QuHamuyecKuil, IpU KOTOPOM OOHOBIICHHE KOOPAMHAT MPOUCXOIHUT ITOCTOSIHHO TI0 Me-
pe nepemMerieHus yKazaTess MbIIIH;
* cmamuyecKuil, TP KOTOPOM KOOPAMHATHI OOHOBIISIOTCS TOJIBKO MOCTE YKa3aHUs TOY-
KH;
* pedcuM OMHOCUMENbHBIX Koopounam, (popMaT «paccmoanue<yeony, IpU KOTOPOM
OOHOBJICHHE 3HAUEHUU NMPOUCXOIUT MO MEpe MepeMelleHusl yKa3aTessl MBI BO BpeMsl pUCOBa-
HUS 00BEKTA, COAEPIKAIIEro O0JIee OHON TOUYKH.
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Jiis ompeneneHuss KOOPAWHAT TOUEK CYIIECTBYIOIIUX OOBEKTOB (HAIPUMEp, TOUKH Iie-
pecedeHus WM CepeHBI OTPE3Ka) MOXKHO BOCIIOJIB30BaThCs komanaou ID. Ilpu atom criemyet
MPUMEHSTh OOBEKTHYIO MIPHUBS3KY, MHAYE TOTyUYEeHHBIE KOOPAUHATHI MOTYT OKAa3aThCsl HETOUHBI-
MU.

Jlnis ompeneneHusi KOOPAMHAT CPazy BCEX XapaKTEPHBIX TOUEK OO0BEKTa yMO0OHO uc-
noibs3oBaTh koManay LIST. Enie ogun MeTon mostydyeHus KOOPJUHAT XapaKTEPHBIX TOYEK — BbI-
00op 00BEKTa C MOMOIIBIO PYyYeK. Pydku mpeactaBisitoT coO0i MalleHbKHE MPSIMOYTOJbHUKH,
pacrojaraomnmecs: B XapakTepHbIX TOUKax 0ObEKTOB, HAIPUMEDP B KOHEYHBIX TOUKAaX U CEpeIu-
He oTpe3ka. [Ipu mpuBsizke Kypcopa K OJHOHN W3 pydyeK B MOJI€ KOOPAUHAT CTPOKU COCTOSHUS
0TOOpaxaroTcsi €€ KOOPAUHATHI.

Jnis yno6cTBa BBOJJa KOOPAMHAT MOKHO HCIIOJIB30BATh:

* OPMO2OHANLHBIU PedHCUM, KOT1A U3BMEHEHHE KOOPAMHAT MPOUCXOIUT TOJIBKO MO OCH X
wid Y. OpTOroHanbHbIA peXUM BKIIOYAETCA JIMOO HaxaTueM (DyHKIMOHAIbHOW KiaBumM F§,
00 IIETYKOM Ha KHOIIKE

b

Ortho Mode B cTpoke cocTosiHuS;
* NPUBA3ZKY K V31aM HEBUIUMOMW CETKH, OMPEACIICHHON C HEKOTOPHIM Iarom mno X u Y.
Takyio maroByto MPUBSA3KY MOKHO YCTaHOBUTbH, JINOO HaxaB (yHKIMOHAJIbHYIO KiaBuiry F9,
100 MIETKHYB Ha KHOIIKE
i

Snap Mode B ctpoke coctosiHusl. Ecii BKITFOUEH mIar MpUBS3KH, TO TIPH MIEPEMEIICHUN
MBIIIU TIEPEKPECThE OYIET «IIePENPHITUBATHY C OJHOTO y3J1a HEBUIUMOW CETKH Ha JAPYTOM.

3HaueHus: KOOpAMHAT HE3aBHCHMO OT crocoba BBOJAa BCEr/a CBSI3aHbl C HEKOTOPOil
cucremoit koopauHar. [lo ymomyanuio B AutoCAD ncnonb3yercst Tak Ha3bIBaeMasi MUpo8asicu-
cmemakoopounam, MCK — World Coordinate System (WCS). Ona onpenenena tak, uto ocb OX
HaIpaBJieHa ClIeBa HaMpaBo, ochb OY — cHU3Y BBepX, 0ch OZ — MEPIEHIUKYISIPHO 3KpaHy, BOBHE.
Kak npaBuiio, 111 BBIMOJIHEHNUS] KOHKPETHOTO MPOEKTa y100HEee ONPECNIUTD 1016308AMENbCK)IO
cucmemy xoopounam, IICK — User Coordinate System (UCS), KOTOpyI0O MOKHO CMECTHTH OTHO-
CUTEIIbHO MUPOBOHM W/WIM MOBEPHYTH MOJA JIIOOBIM yriioM. JlomyckaeTcsl CyllecTBOBaHHE He-
CKOJIBKHX TI0JIb30BaTENICKUX CUCTEM KOOPAHMHAT, M B JIIOOOH MOMEHT BO3MOXKEH IEpeXo OT Of-
HOM K IPYTOM.

Hukaxue n3menennss MCK He nonyckarorcs. AutoCAD 1o3BossIET 0THOBPEMEHHO HC-
MOJIB30BaTh U KOOpAMHATHI, cBsizaHHbIe ¢ Tekyuied [ICK, u xoopaunatel, cBsizanubie ¢ MCK.
[Ipu sTom mis MCK mipu BBOE ¢ KIaBHATYphl 3HAYCHHUIO KOOPIWHAT OJIKESH MPEAIIeCTBOBATh
CHUMBOJI «3Be3109Kay (*).

JAuHamMu4yecKkuid BBOJ KOOPAUHAT

C nomo1pio GyHKIMHA TUHAMUYECKOTO BBOJIa 3HAYEHUSI KOOPAUMHAT MOKHO BBOJUTH HE
B KOMaHIHOU CTPOKE, a B I10JIE BCIUIBIBAIOLICH MOACKA3KH, KOTOpasi 0TOOpa)xaeTcst psioM € Kyp-
COpOM U JMHAMHYECKH OOHOBIISIETCS 110 Mepe nepeMenieHus Kypcopa. OyHKIus TMHAMHUYECKOTO
BBO/Ia BKJIFOYAETCS U OTKITIOYAETCS B CTPOKE COCTOSIHUS KHOIIKOM

d=

Dynamic Input.

CymecTByeT /1Ba TUIIAa IMHAMUYECKOTO BBOJIA!

* BBO/JI 3HAYCHHI KOOPIUHAT C MMOMOIILIO MBIIIIH;

* BBOJI pa3MepOB JJIsl IMHEWHBIX U YIJIOBBIX 3HAYCHUH.

Hacrtpolika AMHaMU4eCKOTo BBOJA OCYIIECTBIIAECTCS B TUAIIOTOBOM OKHE PEXHMOB pU-
coanus Drafting Settings, Bkinaaka Dynamic Input (puc. 1), KoTopoe BbI3bIBae€TCS U3 MMaIa0IIIe-
ro meHio Tools > Drafting Settings... WM U3 KOHTEKCTHOTO MEHIO IIETYKOM IPaBOM KHOIKH
MBIIIIA B CTPOKE COCTOSIHUS Ha KHOTMKe Dynamic Input u BeiOopoM myHKTa Settings. ...
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[ §Drafting Settings

Shap and Eril:ll Pualar Trackingl Object Snap  Denamic [hput |I:!ui|:k F'rl:upertiesl

¥ Enable Pointer |npu ¥ Enable Dimension Input where possible

— Painter lnput — Dimengian [nput

Settings... Settings...

— Dipnamic Prompts
¥ Show command prompting and
command input near the crozshairs

I a dynamic prompt, press the
ot Down Arrow key bo access
optiong.

Fy first paint:

Dirafting Tooltip Appearance... |

Options. .. | k. I Cancel Help

Puc. 1. JIluanoroBoe okHO HACTPONKH TMHAMHYECKOTO BBOJAA

3/1ech HACTPAUBAIOTCS CIEIYIOIIUE MTapaMeTpbl TMHAMHYECKOTO BBOJIA.

* Enable Pointer Input — BKITFOUNTH BBOJI C TTIOMOIIIBIO MBIIIIH.

* Enable Dimension Input where possible — BK11o4nTh BBOJI pa3MepoB, Ii€ BO3MOXKHO.

* B ob6mactu Pointer Input kHOomKOM Settings... 3arpyxaercsi guanoropoe okHo Pointer
Input Settings, mo3BostOIIEe HACTPOUTH MMAPAMETPHI BBOJIA C TIOMOIIBIO MBIIIIH.

* B o6mactu Dimension Input kHOmKO# Settings... 3arpykaeTcsi AUAJIOTOBOE OKHO Ha-
CTPOMKH MapaMeTpoB BBoja pazmepoB Dimension Input Settings, mo3Bosnsioniee yCTaHOBUTH BH-
JUMOCTb IIPH PACTSKKE pyUeK.

* B o6nactu Dynamic Prompts MO>XKHO HaCTpOHUTh AMHAMHYECKUE TTOACKA3KH.

* Knomka Drafting Tooltip Appearance... 3arpyxaer auaioropoe okHo Tooltip
Appearance, M03BOJIAIONIEE HACTPOUTH BHEIIHUM BUJ MTOACKA30K HA YEPTEXKE.

ITpu ucnonb30BaHUM BBOJA C MMOMOILBIO MBIIIM B O0JIACTH PUCOBaHMs IIPU IIepeMele-
HUH Kypcopa OyayT 0ToOpakaThCsl 3HAUEHUSI KOOPJIMHAT, JUI1 BBOAA KOTOPHIX HEOOXOIUMO CHa-
yaja BBECTH 3HAYEHHE, 3aTEM JIJIA Nepexoia K CIeayIOen moacKka3ke HaxaTh kiaBuiy TAB u
II0CJI€ ATOTO BBECTH 3HAYCHME CIICAYIOUIeH KoopauHaThl. [Ipu ompeneneHun TOYKU mepBasi Ko-
OpAMHATa sBJIAETCS a0COMIOTHOM, (popMaT BTOPOM M CIEIYIOIUX TOYEK — OTHOCUTENIBHBIE I0-
JsipHBIe KoopauHathl. Ecnu TpeGyercst BBecTr aOCOMIOTHOE 3HaUEHHE, HEOOXOIUMO Tepesl HUM
BBECTH 3HAK #.

JlekapTOBBI M MOJISIPHbIE KOOPAMHATHI

B nBymepHOM npocTpaHCTBE TOUKA ONpENENsIeTcs B IIOCKOCTU XY, KOTopasi Ha3bIBaeT-
Csl TaKXKe IUIOCKOCTBIO MOCTPOeHUH. BBOI KOOpAMHAT ¢ KiIaBUAaTyphl BO3MOXKEH B BUaE a0bco-
JIOTHBIX U OTHOCUTEJIbHBIX KOOPANHAT.

BBoj abGCOMOTHRIX KOOPAUHAT MIPOU3BOIUTCS B CIEAYIOUINX (opMarTax:

* dexapmosbl (IPSAMOYTOJIbHbIE) KOOpAUHATHL. [Ipn 3TOM 11 onpeneneHns JByMEpHbIX
U TPEXMEPHBIX KOOPJAMHAT IPUMEHSIOTCS TPU B3aUMHO NEpHEHAUKYIApHbIE ocu: X, Y u Z. Jlna
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BBOJIa KOOPAMHAT YKa3bIBa€TCsl PACCTOSIHUE OT TOYKHU JI0 Hayaja KOOPAMHAT 110 KaKIOW M3 ITHX
oceil, a Takke HanpasieHue (+ wi -). [Ipu Havame HOBOTO pUCYHKA TEKYIEH CUCTEMON BCeraa
sBnsieTcss MupoBasi cuctema koopaunat World Coordinate System (WCS), cinenoBarenbHO, OCh
X HarpaBJieHa TOPU30HTAIBHO, OCh Y — BEPTUKAIBHO, & OCh Z NMEPIECHANKYISIPHA IITOCKOCTH XY

* noApHvle KOopAuHaThl. [Ipu BBOJE KOOPAMHAT yKa3bIBAETCSI pACCTOSIHUE, HA KOTOPOM
pacrojaraercsi Touka OT Hadajla KOOpJMHAT, a TaKKe BeJIMYMHA YyIiia, 00pa30BaHHOTO MOJISPHOI
OCBI0 M OTPE3KOM, MBICIIEHHO IIPOBEJCHHBIM Y€pe3 JaHHYIO TOUKY M HAadyajlo KOOpAMHAT. YToi
3aJjaeTcsl B rpajaycax HNpOTHB 4acoBOM cTpenku. 3HadeHne 0 COOTBETCTBYET IMOJIOKHUTEILHOMY
HanpasiyieHuto ocu OX.

OmnocumenvHvle KOOPAWHATHI 33J1al0T CMEILEHUE OT IOCJeTHEH BBEJACHHON TOYKH.
[Ipu BBOZIE TOUEK B OTHOCHTEIBHBIX KOOPAMHATAX MOYKHO MCIOJIB30BATh JTI000H Gopmar 3anucu
B a0COJIIOTHBIX KoopauHatax: @dx,dy — ayist mekapToBhIX, (Wr<A — IJIs IOJIAPHBIX.

OTHOCHTENbHBIE IEKaPTOBBl KOOPAMHATHI yIOOHO MPUMEHSATh B TOM CIIydae, €CH H3-
BECTHO CMEIICHHE TOUYKH OTHOCUTEIBHO MPEIbITyIIEH.

®opMHpPOBaHHE TOYECK METOAOM «HAIPaBJICHHE — PACCTOSTHHE)

Bmecto BBOJa KOOpIMHAT JOIMYCKACTCSl UCIOJIB30BAHUE NPAMOU 3aNUCU PACCMOAHUA,
YTO 0COOCHHO yOOHO AJisi OBICTPOTO BBOAA JJIUHBI TUHUH. Takoi BBOA MOXET MPOU3BOIUTHCS
BO BCEX KOMaHJaX, KpOME TeX, KOTOpbIe MPEIIoJaraloT ykKazaHHE MPOCTO AECWCTBUTEIHHOTO
3HaueHus, HanpuMep B komaHaax nocrpoenus maccusa ARRAY, pasmetku MEASURE u nene-
Husa oowrekta DIVIDE. Ilpu ucnonp3oBaHnM NMpsSMON 3alMCH PACCTOSIHHSI B OTBET Ha 3aIpoc
TOYKH JIOCTAaTOYHO NIEPEMECTUTH MBIIIb B HY?)KHOM HAIIPABJIEHUU U BBECTU YHMCIIOBOE 3HAUYCHUE B
KOMaHAHOM cTpoke. Hampumep, eciu TakuM criocoOoM 3a/1aeTcsi OTPE30K, TO OH CTPOUTCS ITyTEM
YKa3aHHs YUCIIOBOIO 3HAYEHUs UIMHBI U HAIIpaBJICHUS NOJ ONpeAeiaeHHbIM yriioM. Ilpu Bxitto-
YEeHHOM OpPTOTOHAJILHOM PEKHUME 3THM CIOCOOOM OY€Hb YJOOHO PHCOBATH MEPIEHIUKYIISIPHBIC
OTpE3KHU.

Onpenenenne TpexMepHbIX KOOPAUHAT

TpexmepHble KOOpAMHATHI 33Jal0TCSl aHAJIOTUYHO ABYMEPHBIM, HO K IBYM COCTaBIISIIO-
oM 110 ocsiMm X 1 ¥ mo0aBisieTcst TpeThs BEIMUMHA — 1O OCH Z. B TpexMepHOM IpOCTpaHCTBE
AQHAJIOTUYHO JIBYMEPHOMY MOJIECIMPOBAHUIO MOKHO HCIIOJIB30BaTh a0COTIOTHBIE U OTHOCHTEIb-
HbI€ KOOPJMHATHI, a TAKXKE YUIUHOpUueckue U cgepuieckue, KOTOPbIE CX0XKH C MOJSIPHBIMU B
JIBYMEPHOM IIPOCTPAHCTBE.

3HaueHusi KOOpIMHAT HE3aBHCHUMO OT crocoba BBOJa BCEr/a CBSI3aHbI C HEKOTOPOil
cucreMoi koopauHar. [Ipu paboTte B TpeXMEpHOM IMPOCTPAHCTBE 3HAUEHUS X, } ¥ Z YKa3bIBAIOT
nu60 B mupoBoii cucteme koopauHat World Coordinate System (WCS), nu6o B moyib30BaTeb-
ckoit User Coordinate System (UCS).

IIpaBuio nmpaBoii pyku

[Tpu pabGote B TpexmepHOM mpocTpancTBe B AutoCAD Bce cuctembl KoopauHat (op-
MUPYIOTCS 10 npasuny npasoti pyku. OHO ONpeneNseT MOJIOXKUTEIbHOE HamlpaBlieHue ocu Z
TPEXMEPHON CUCTEMBI KOOPAUHAT IIPU U3BECTHBIX HAINIPABICHUAX OCed X U Y, a TakKe IOJIOKHU-
TeIbHOE HAIpaBJIEHUE BPALCHUS BOKPYT JIO00N U3 OCceil TpeXMEPHBIX KOOPIHUHAT.

Jlnst ompeneneHns MOJIOKUTENbHBIX HalpaBlIeHU oceil He0OX0IUMO TOJAHECTH ThUIb-
HYIO CTOPOHY KHCTU TpPaBOM PYKH K dKpaHy MOHUTOpA M HANpaBUTh OOJBIION Masiel mapai-
JIENBHO OCH X, a yKasaTelbHbIM — 10 ocu Y. Eciu COrHyTh CpeHul najel NepreHIuKyIspHO
JaJI0HH, KaK TTOKa3aHO Ha puc. 2 CIpaBa, TO OH OYJET yKa3bIBaTh MOJIOKUTEIHHOE HaIllpaBJICHUE
ocu Z.
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Puc. 2. [IpaBuiio npaBoit pyku

Jlns onpeneneHus MOJI0KUTEIBHOTO HAMPABIEHUS BPALLEHUS CIETYET OPUEHTHPOBATH
OOJIBIION TaNIell MPaBOM PYKHU B MOJTOXKUTEILHOM HAMPABICHUH OCH U COTHYTh OCTAJIbHBIC MAJTh-
Ibl, KaK MOKa3aHO Ha puc. 2 ciesa. [lonoxuTenbHoe HanpaBiIeHWE BPALICHHUs COBIAAAET C Ha-
MpaBJICHUEM, YKA3bIBAEMbIM COTHYTHIMU NaJIbIIaMHU.

BBoa TpexMepHBIX AeKapPTOBbIX KOOPAHHAT

TpexmepHbIe [eKapTOBBI KOOPAWHATHI (X, ), ) BBOASTCS aHAJIOTUYHO ABYMEPHBIM (X, V).
JlomoHUTEIFHO K KOOpAMHATAM 10 ocsiM X 1 ¥ He0OXO0IMMO BBECTH €IIIe M 3HAYCHHE 10 OCH Z.
Ha camom gene B8 AutoCAD He cyiiecTByeT 1ByMEPHBIX KOOPJUHAT, U €CJIM BBEJCHBI 3HAUCHUS
TOJIBKO X U y, 3TO O3HAYAET, YTO OTCYTCTBYIOIAasi KOOpAMHATA z OepeTcsl 0 YMOTYaHHUIO PaBHOU
Hymo. [Ipu ykazaHuu JeKapTOBBIX TPEXMEPHBIX KOOPAMHAT C KJIAaBUATYpPbl BBOASTCS TPU YUCIIA
yepes 3aIsTyr0, HalpuMep:

3,5,2

B TpexMepHOM IpOCTpaHCTBE, TaK K€ KAK U B ABYMEPHOM, IIMPOKO MCHOJB3YIOTCS U
a0COIOTHBIC KOOPJMHATHI (OTCUUTHIBAEMbIE OT Hadalla KOOPAWHAT), 1 OTHOCUTEIbHBIC (OTCUH-
ThIBa€MbI€ OT MOCTEAHEN YKa3aHHOU TOUKH). [I[pU3HaK OTHOCUTENBHBIX KOOPAUHAT — CUMBOI (@)
nepes KOOpauHaTaMH BBOJMMOM TOYKH, KOTOpas B 3TOM cliydae Oepercss OTHOCHUTENIBHO TO-
clenHed BBEIEHHON TOYKU.

OmnpenesieHne N0Jb30BATENbCKOM CHCTEMbI KOOPAHUHAT

Kak Op110 ckazano Bbiie, B AutoCAD cymecTByrOT: MUPOBas CHCTeMa KOOPIMHAT
World Coordinate System, WCS, u monb3oBarenbckas cucrtema koopaumHat User Coordinate
System, UCS. Ocb X MUpOBOH CHUCTEMBbI KOOPAMHAT HAIMpPaBJI€HA TOPU3OHTAIBHO, OChY— BEpTHU-
KaJIbHO, & OCb Z NPOXOIUT NEPIEHAMKYIAPHO IUI0cKocTH XY. Hagyao KoopanHAT — 3TO TOYKA
nepecedeHust ocel X u Y, mo yMOT4aHUIO OHA COBMEIIAETCA C JIEBBIM HUXKHHUM YIJIOM PHUCYHKA.
B n1060i1 Tekymuii MOMEHT aKTHBHA TOJBKO OJIHA CHCTEMa KOOPAMHAT, KOTOPYIO MPHUHATO Ha-
3bIBaTh meKyuetl. B Helt KOOpAMHATHI ONPENESIOTCS JTIOOBIM TOCTYITHBIM CIIOCOOOM.

OcCHOBHOE OTJIMYHE MUPOBOM CHCTEMBbI KOOPJIUHAT OT MOJIb30BATEIBLCKOM 3aKII0YAETCS
B TOM, YTO MUPOBAsL CUCTEMA KOOPOUHAM MOKET OBITh TOJILKO O/HA (AJIs1 KaXKJO0TO MPOCTPAHCT-
Ba MOJIENU U JIUCTA) ¥ OHA HenoABWkHa. [IpuMeHeHue noavszoeamenvckoli cucmemvl KOOpOUHAmM
HE MMeeT MPaKTUYECKH HUKAKUX orpaHudeHuil. OHa MOXeT ObITh pacrnosokeHa B JI000il Touke
MPOCTPAHCTBA O] JIOOBIM YITIOM K MHUPOBOU CHUCTeMe KOOpAHMHAT. Pa3pemiaeTcst ompenensrs,
COXpaHATh M BOCCTaHaBIUBaTh HeorpaHnueHHoe kojnuecTBO [ICK. IIpoiiie BEIpOBHATH CUCTEMY
KOOPJMHAT C CYIIECTBYIOLIUM T'€OMETPUUYECKUM OOBEKTOM, YeM OMpPENENSITh TOYHOE pa3Mellie-
Hue TpexmepHoi Touku. [ICK oObr4HO Hcmonb3yeTcs 11t paboThl ¢ HECMEKHBIMU (hparMeHTaMu
pucynka. Ilosopot IICK ympomiaer ykazaHue TOYEK Ha TPEXMEPHBIX WJIM MOBEPHYTHIX BUJIAX.
V3510BBIE TOUKH U 0a30BbIC HAPABJICHHUSI, OTIPEACIISIEMbIC PEKUMaMH IaroBoi nMpuBsi3ku SNAP,
cetku GRID u oproronansHoro pexxuma ORTHO, noBopauunsatorcs Bmecte ¢ [ICK.

[Tpu pabore B [ICK momyckaercs moBopayMBaTh €€ MJIOCKOCTh XY M cMelaTh Havaio
KOOpAMHAT. Bce OHM IpU BBOAE OTCUMTHIBAKOTCA OTHOCUTEIBHO TEKYILEH IOJIb30BaTEIbCKON
cucteMbl KoopauHaT. COOTBETCTBYIOIIAs MUKTOIPAMMa JAET BO3MOYKHOCTh CYIUTh O IOJIOXKE-
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Huu U opueHtauuu Texkyuiei [ICK, momoras Bu3yainsupoBaTh 3Ty OPUEHTALUIO OTHOCUTEIBHO
MUPOBOI CHCTEMbI KOOPJIMHAT, a TAK’KE€ OTHOCUTEILHO 00BEKTOB, COJEPKAIINXCS B PUCYHKE.

[Mukrorpamma IICK Bcerna nzobpaxkaercs B miuockoctu XY tekymeit IICK u ykassiBaeT
MOJIOKUTENBHOE HampaBiaeHue oceil X u Y. Cama nmukrorpaMMa MOXET pacroJiaratbCsi Kak B Ha-
yaJie 110JIb30BaTEIbCKOI CUCTEMBI KOOPAMHAT, TaK U B IPYTOM MECTE. DTy MO3ULUIO PETYIUPYET
KoMaHJa yrpasiieHus: nukrorpaMmmoit cucremsl koopauHat UCSICON. C nomonibio TOH ke KO-
MaH/Ibl MO’KHO BBIOpaTh OJTHY U3 MMUKTOTPAMM, pa3Mep, IIBET, TUI CTPEIOK OCEH U TOJIIIHHBI JIH-
HUW KOTOPBIX MOKHO U3MEHHTH (puc. 3).

Y 7 z
= X
% X
Puc. 3. BapyaHTbl TUKTOrpaMM CUCTEMBI KOOPJUHAT

[TosiBnieHne cuMBoONa «UTIOC» (+) B HMJKHEM JIEBOM YIJIy MUKTOIPAaMMBbl YKa3bIBaeT Ha
ee pacnonoxenue B Hauaie [ICK. Ilonp3oBarenbckasi cucTeMa KOOPJAMHAT UCIHOJIB3YETCS st
nepeMenIeHHs Hauyajia CUCTEeMbl KOOPIAUHAT W/WIM U3MEHEHHS] OPUEHTAIIMH OCel CUCTEMBI KOOP-
JTUHAT B IPOCTPAHCTBE, YTO 3HAUYUTEIHHO YIIPOINAET MPOIIECC CO3MAHMS U PEIAKTUPOBAHUS 00h-
ekToB. [Ipu co3ganum 00bekTa y100HO TOMECTUTh Ha4al0 CHCTEMbI KOOPAUHAT B 0A30BYIO TOY-
Ky 00BEKTOB, OCOOECHHO €CJIH B JaHHOU TOYKe (OpPMHUPYETCS MHOTO OOBEKTOB.

[Tuktorpamma ¢ M300pak€HHEM CIOMAHHOTO KapaHJalla TOBOPUT O TOM, YTO ILJIOC-
KOCTb XY mpakTU4ecKu mapasuielibHa HalpaBJICHUIO B3MUIsAa. B 3ToM citydae mpu yka3aHUM 3Ha-
YEHHUI KOOpJMHAT C MOMOUIBIO MBIIIM IPOUCXOAUT BBIOOP TOUEK C HYJIEBBIMU KOOPAUHATAMH Z,
4TO OOBIYHO HE COOTBETCTBYET JKEJIaHHIO MOJb30BaTelNs. [lepes BBOJOM TOYEK WU PEAAKTHUPO-
BaHHMEM MOJIEIH 1O BUAY MUKTOTPAMMBI CJIEAYET OLEHUTh YIOJl MEXAY HallpaBJICHUEM B3IUIS1A U
nukTorpammoit IICK: eciau 3TOT yron mas, TOYHBIH BBIOOP TOYEK C TOMOLIBIO MBIIIN UIIH JPY-
roro MaHUNyJIATOpa 3aTPYAHUTEIIEH.

Br100p m0J1b30BaTEIBCKON CHCTEMbI KOOPIAMHAT B IPOCTPAHCTBE

st m3amenenwnst mojoxxkenus [ICK npumenstoTes cineayromnme crocoobl:

* YKa3aHUE HOBOM IUIOCKOCTU XY MM HOBOU OCH Z;

* BBOJI HOBOI'O Hayaja KOOPJAUHAT;

* copmenienne IICK ¢ umerommmes 00beKTOM;

* comennenue [ICK ¢ rpanbio Tena;

* copmenienne [ICK ¢ nanpasnenuem B3risiaa;

 noBopot [ICK Bokpyr onHoOM U3 ee ocel;

* pacnionoxenue miaockoctu XY TICK neprnieHauKyasspHO BEIOpAaHHOMY B Ka4e€CTBE OCH
Z HamnpaBJICHHUIO;

* BoccTaHoBiieHue paHee coxpaneHHoi [ICK mia coBmemenus ¢ MCK;

» npumenenue umeromeics [ICK k moboMy BUIOBOMY SKpaHy;

* Bo3Bpar k npeapiaymei [ICK.

Pa3memenue, nepemMerienue, BpalieHne U 0ToOpaskeHUe MOJIb30BATEIbCKUX CUCTEM KO-
OpJIMHAT MPOU3BOAUTCA ¢ moMousio kKoManasl UCS. Bbi3BaTh 3Ty KOMaHAy WM BapUAHTHI €€
WCITOJTHEHHUSI MOYKHO M3 KOMaHJIHOM CTPOKM WM U3 manaromero MeHto Tools > New UCS. Hau-
Oosee ynoOHBIM IIPECTABISETCS BHI30OB C MIIaBaroIeil manenu nHCTpymeHToB UCS — puc. 4.

lLLeriBEL 25 1R 5]

Puc. 4. ITanens nunctpymentos UCS
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L.
UCS — onpenenenre HOBOM MOJIb30BATENbCKON CUCTEMBI KOOPAMHAT. 3alpOC KOMaHIbI
UCS:
Current ucs name: *WORLD* — texymas [ICK
Specify origin of UCS or [Face/NAmed/OBject/Previous/View/World/X/Y/Z/ZAxis]
<World>: — 3agatp kio4
@
World — mepexo kK MUPOBO#A crcTeMe KOOPIMHAT.
=
UCS Previous — Boccranosinenne npenpiaymieit [ICK. Ilpu sTom coxpansiercss necsartb
nocneanux onpeaeneHHbix 1ICK.

2

Face UCS — ompeneneHue mosiab30BaTeNbCKONW CUCTEMBI KOOPAMHAT IYTEM IPOCTOTO
yKa3aHUs Ha I'paHb.

L2

Object — BeIpaBHHBAaHKE CHCTEMBI KOOPJIMHAT IO CYIIECTBYIOIIEMY OOBEKTY.

=

View — BbIpaBHHBaHHE CHUCTEMBI KOOPJIMHAT B HAMPABICHUU TEKYIIETO BUIA, TO €CTh
onpeAesieHue HOBOM CUCTEMBI KOOPJMHAT € MIIOCKOCTHIO XY, MEpIEeHAUKYISIPHON HApaBIECHUIO
BUJIa (MHAYE TOBOPSI, MAPAUICIbHO YKPaHY).

L,

Origin — pa3menienue [ICK B Hauane koopauHarT.
[
Z Axis Vector — onpeniesieHne HOBOTO MOJIOKHUTEIIPHOTO HAMPABIICHUSI OCH.
12
3 Point — onpenieneHne HOBOTO Haydala KOOPJMHAT U HANpaBJIeHU oceil X u Y 1o Tpem
TOYKaM.
%
X — ITOBOPOT CUCTEMBI KOOPAUHAT BOKPYT OCH X.
5,
Y — noBOpOT CUCTEMBI KOOPAMHAT BOKPYT OCH Y.
1%
Z — 1I0BOPOT CUCTEMBI KOOPJIAUHAT BOKPYT OCH Z.
3

Apply — npumenenue Texymien [ICK k BeIOpaHHOMY BHIOBOMY DKpaHy.

L=

VYnpapneHue cucTeMaMl KOOPAUHAT OCYHIECTBIISIETCSE ¢ momolbio koManasl DDUCS,
BbI3bIBacMON W3 mangaromiero MeHto Tools > Named UCS... unm menykoM Ha MHKTOTpPaMMe
Named UCS... na nanenu uactpymenToB UCSII. Ha Bximanke Named UCSs nuamoroBoro okHa
UCS MOXHO IPUCBOUTS JII000H MOJIB30BaTEIBCKON CHCTEME KOOPAMHAT YHUKAIBHOE UMSI.

B nanbpueiimeM, oTkpeiB Bkinaaky umeHoBaHHBIX [ICK Named UCSs auanoroBoro oxHa
UCS, MOXHO 10 paHee 3aJaHHOMY UMEHU BOCCTAHOBUTH IOJIB30BATEIBCKYI0 CHCTEMY KOOPIH-
Hat. Ha puc. 5 moka3ana Bkiagka Named UCSs 3Toro okHa ¢ paHee CO3JaHHBIMHU ITOJIh30Ba-
TEIHCKUMHU CUCTEMaMH KoopAuHAT. UTOOBI clienaTh cucTeMy KOOPAWHAT TEKYIIeH, HE00X0uMO
HABECTH yKa3aTellb MBIIIHA Ha €€ UM U IIEJIKHYTh Ha KHomke Set Current.
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Mamed UCSs | Orthographic UESSI Settingsl

Current UCS: Unnamed

g~ Lnn

i Set Curent |
& World
€ Previous Details |

MpoekT 1
Mpoexr 2

Ok I Cancel | Help |

Puc. 5. lnanoroBoe okHO yrnpaBieHuss uMeHoBaHHbIMU [ICK

UtoObI 100aBUTHh HOBYIO IOJIB30BATEIbCKYIO CHUCTEMY KOOPAMHAT, HEOOXOIUMO TPH-
cBouth Tekymeil I[ICK co cranmaptaeiM umeHem Unnamed yHukanbHOe Ha3BaHue. [y aToro
JIOCTaTOYHO MIeNKHYTh Ha uMeHu Tekymen [ICK u HaGpaTh HOBOE C KJIaBHATYPhI B MTOSBUBIIIEM-
cs mone. Jpyrue crannaptaeie Ha3BaHus — World u Previous — 3ape3epBUpOBaHbI 1J1 MUPOBOM
CUCTEMbI KOOPJMHAT U JIJIsl TOW, KOTOpasi UCIOJIb30BaNach nepea Tekyuieil. iMeHoBaHHbIE MOJb-
30BaTeNIbCKUE CUCTEMbl KOOPAMHAT MPUMEHSIOTCS B Cily4asix, korjaa ycranosiienHas [1CK, ¢ ko-
TOPOW HEOJHOKPATHO MpHUIETCs paboTaTh B JaJIbHEHIIIEM, HE COBMAAaeT co craHmapTHou. Eciu
MOJIb30BATEIHCKUE CUCTEMBI KOOPAWHAT OBLTH OMpPENEICHBl KaKk MMEHOBAaHHBIC, UX JIETKO BOC-
cTa”HoBUTH B nuanorosoM okHe UCS na Briraake Named UCSs.

Jliis ynaneHus mojib30BaTebCKON CHCTEMBI HEOOXOIMMO HABECTH HA €€ UMS yKazaTelb
MBIIIY U Ha)KaTh KiaBuiry Delete.

Padora ¢ IICK Ha BHI0OBBIX 3KpaHax

Ha BumoBble skpaHbl BRIBOJSATCS paziuyHble BUAbI Moaenu. Hampumep, unorna tpedy-
€TCsl CO3/1aTh YEThIPE BUAOBBIX HKpaHa JyIsl TTOKa3a MOJEIN CBEpXY, CIIpaBa, ciaeBa u cHu3ly. Uto-
OBl MOBBICUTH y0OCTBO pabOTHI, AJSl KaXKJIOTO BHJIOBOTO AKpaHa MOKHO 3a/laTh M COXPAHUTH
oraenbuyto [ICK. B 3ToM cnydae npu nepexsitoueHu MeXy BUIOBBIMH 3KpaHAMHU HE MPOUC-
xoaut notepu uHpopmanmu o [ICK kaxmoro u3 Hux.

Brmangka Settings nuanoroBoro okHa UCS mo3BoisieT ycTaHaBIUBATh pa3lInYHBbIC pe-
)KuMbI oToOpakenus: mukrorpammbel [ICK. Tlpuuem mapamerpsl 0TOOpa)keHHsT MOYKHO 3a]1aBaTh
a100 OTIENBHO ISl TEKYIIETO0 BHJIOBOTO dKpaHa, TUO0 cpasy JJs BCEX aKTUBHBIX BHUIOBBIX JK-
PaHOB TEKYIIET0 PUCYHKA. 37€Ch € MOXHO yKa3aTh, CIEAYET JIU COXPAaHITh CUCTEMY KOOpIH-
HAT BMECTE C BUJIOBBIM 3KPAHOM, a KpOME TOTr0, HYXKHO JIM Ha BUJIOBOM 3KpaHE BCET/a MOKAa3bl-
BaTh BUJ MOJIEJIU B IUIaHE.

Bb100op cTaHaapTHOI MO/IB30BaTENIbCKOM CHCTEMbI KOOPAUHAT

Opuenranuto Tekymieid [ICK B 3aBUCHMOCTH OT MUPOBOM CHCTEMBI KOOPAUHAT, MPEIbI-
nymed TICK unm TICK, ycTaHOBIEHHON ISl TEKYIIETro BUJAd, MOKHO M3MEHUTHh B JUAJIOTOBOM
okHe UCS, na Bknaake Orthographic UCSs, moka3zannoi Ha puc. 6. [Ipu 5ToM 10CTaTOYHO BBI-

OpaTh 00BEKT M BHIMONHUTH KoManaxy DDUCSP, BeI3bIBacMylo H3 majgaromero mMerio Tools >
Named UCS....
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iyos ___________________________E

MNamed UCSs {|

: I Settings i

Current UCS: Mpoexr 2

I ame: Set Current I
Battom Detalls |

ﬂ Front
g Back
1 Lett

P Right

4 | i

Relative to:

| @ wod |

ok I Cancel | Help I

Puc. 6. [lnanorosoe oxHo cranaapTHeIX [ICK

C noMomnibIo JaHHON KOMaH/bl MOYKHO OTPEJEIUTh HOBYIO TOJIb30BATEIbCKYIO CUCTEMY
KOOPJMHAT TIO0 OTHOIICHUIO JTUOO K MHUPOBOM, JMOO K TEKYIIEH, BHIOpAB COOTBETCTBYIOUIUIN
crnaiia B guanorosom okHe. Komanay DDUCSP ucnonbs3ytoT B OCHOBHOM JiJisl TIEPEHOCa MOJIb30-
BATEJIbCKOW CUCTEMBI KOOPAMHAT U3 OJTHOW OPTOTOHAJIIBHOM MPOEKIUH B APYTYIO.

B AutoCAD wumeroTcst mects craHaapTHbiX oproroHanbHbIX [ICK: BepxHss, HUXKH:A,
nepenHss, 3aaHss, jeBad u npasasd. [lo ymonuanuto napamerpsl oproroHanbHbeix [ICK paccun-
ThIBatoTCst oTHOCUTENbHO MCK.

CranmapTHOM CUCTEMOM KOOPAMHAT YA00OHO MOIB30BATHCS MIPH TIEPEXOE OT OJTHOM Op-
TOTOHAJILHOM MPOEKIIUU TPEXMEPHOTO 00BeKTa K Apyroid. OOBIYHO 3TU MPOSKIIMH PACTIONATaAI0T-
Cs B COCEIHUX OKHAaxX, M Mpu3HakoM mpaBuiabHOM ycTaHoBku [ICK cunrtaercs otroOpakeHHe B
HY>KHOM OKHE MPaBWJIBHON MUKTOTPaMMbI CUCTEMBI KOOpAUHAT (0ch X HampaBjeHa BIIPABO, OCh
Y — BBepx). Tak kak HabOp CTaHAAPTHBIX CUCTEM KOOPJIMWHAT OTPaHUYEH, ONTUMAIbHBIM SIBIISET-
st TAaOJMYHBIN cTTIOCO0 X OMpPE/IEIICHUS.

1.14 JladopatopHasi padora Nel4 (2 yaca).
Tema: «Komannapel penaktupoBanust 3D 00bexkToB. KOMaH bl peTakTHPOBaHUS TEJIay.

1.14.1 lean padoTbl: Hayunthcs moap30BaThCsi KOMaHAAMH pefakTupoBanus 3D oObekTa-
MU U T€Jla

1.14.2 3agaun padoTsI:

1. U3yunTth koMaHabl penakTupoBadus 3D 00BEKTOB U Tena

1.14.3 Ilepeyens npudOPOB, MATEPUAJIOB, HCII0JIb3yEeMbIX B JIa0OpaTOPHOIl padore:
1. IlepcoHanbHbBIN KOMIBIOTED

1.14.4 Onucanme (xoa) padoThI:

PenakTupoBanue TpexMepHbIX 00bEKTOB

KoManzpsl pefakTupoBaHus B IBYMEPHOM IPOCTPAHCTBE, HAPUMEP KOMaH bl IEpEHOCA
MOVE, xomnupoBanus COPY, moBopora ROTATE, 3epkanbroro oroOpaxenuss MIRROR u
pa3smHoxkenust maccuBoM ARRAY, Moryr ucnonb3oBaTtbcsi U B TPEXMEPHOM IMPOCTPAHCTBE.
Kpome TOro, cymecTByloT KOMaHIbl peJaKTUPOBAHUS, MPUMEHSIEMbIE TOJIBKO B TPEXMEPHOM
MPOCTPAHCTBE, KaK-TO: KOMAH/IbI TOBOPOTA, CO3JJaHUSI MaCCUBA OOBEKTOB, 3€PKAIBHOTO 0TOOpa-
KEHUS, CHATUS (DaCKU, CKPYTIICHHUSL.
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KoMaHnapl peakTHpOBaHUs TPEXMEPHBIX O0OBEKTOB 3aIyCKAIOTCS U3 TAIAI0IIEr0 MEHIO
Modify > 3D Operations unu ¢ ruraBatromieii nanean nHCTpymeHToB Modeling (puc. 1).

Search menu

File [ 7] Break ;!
Edit ++ Join
View ﬂ Chamfer
Insert (] Eillet
Format 4 3D Operations
Toals (2 3D Move - =
Draw @ 30 Rotate L0 LDB 0
Dimension w5 Align Eg| 0% T
Modi > i
_.rfv [2, 3D lign @@ &6 R @
Window £ 3D Mirror
Help g;i 3D Array
SILEES 5 Interference Checking
Data View
E}g Slice
@ Thicken

G Convert to Solid
uf‘ﬁ] Convert to Surface

[ Extract Edges

@'_j Recent Documents I Solid Editing
= Open Doguments W Change Space
@' Recent Actions (&0 Explode =

() Exit AutoCAD

Puc. 1. UHCTpyMeHTHI 7151 peIaKTUPOBAHUS TPEXMEPHBIX 0OBEKTOB

Ilepenoc

&

Komanna 3DMOVE nepemewaem o0beKThI HAa YKa3aHHOE PACCTOSIHUE B 33JITaHHOM Ha-
MPABIICHUH, IIPH ATOM OTOOPaKaeT MHCTPYMEHT PYUYKHU MEPEMENICHUS B TPEXMEPHOM BHUIE. BbI-
3pIBaeTCS KoMaHa u3 nagaromniero mearo Modify > 3D Operations > 3D Move win mienuykoM Ha
nukrorpamme 3D Move Ha nanenu uacTpyMeHToB Modeling.

3anpocsl koManasl 3DMOVE:

Select objects: — BEIOpaTh OOBEKTHI TSI IEPEHOCA

Select objects: — HaxkaTh knaBuiry Enter niist 3aBepiienus Bbioopa 00HEKTOB

Specify base point or [Displacement] <Displacement>: — yka3atrb 6a30ByI0 TOUKY

Specify second point or <use first point as displacement>: — yka3aTb BTOPYIO TOUKY WU
CUHMTATh IEPEMEIICHHEM MEPBYIO TOUKY

HNHCTpyMEHT pydKH TIepeMeIeHns] 0TOOpaXkaeTcsl B 3alaHHON 0a30BoM Touke. [l or-
paHUYCHUS JBUKCHHSI IEPEMEIIEHUEM TI0 OCSIM HEOOXOIUMO HAKATh PYUKY OCH.

IToBopoT BOKpYT oCcH

B nBymepnom mpoctpancte komanna ROTATE npousBoaut moBopoT 00bEKTa BOKPYT
YKa3aHHOM TOYKH; IPU STOM HarpasieHue nmosopora onpeaensercs Texymieit [ICK. I[Ipu padore
B TPEXMEPHOM IPOCTPAHCTBE OOBEKT MOBOPAYMBACTCS BOKPYT OCH. OCh MOXKET ONpeAesaThCS
yKa3aHUEM JIBYX TOYEK, 00BEKTa, OJHOM M3 oceil koopauHat (X, Y wiu Z) wim TeKylero Ha-
mpaBlieHUs B3TsAa. J{71s MOBOpPOTa TPEXMEPHBIX OOBEKTOB MOKHO MCIOIH30BaTh KaK KOMaHIY
ROTATE, Tak u ee TpeXMepHbIN aHAJIOT.

&

Komanna 3D ROTATE spawaem o0BbeKkThl BOKpYT 6a30BOM TOYKH, IIPH ITOM Ha TPEX-
MEPHOM BHJE OTOOpaKaeT pPydYKy MOBOpOTa. BEI3bIBaeTCS KOMaHIa M3 MAJAIOIIET0 MEHIO
Modify > 3D Operations > 3D Rotate unu menukom Ha nuktorpamme 3D Rotate Ha manenu wH-
ctpymenToB Modeling.

3anpocsl koman bl 3DROTATE:
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Current positive angle in UCS: ANGDIR=counterclockwise ANGBASE=0 — Texymue
ycTaHoBKHU oTcuera yrioB B [ICK

Select objects: — BEIOpaTh OOBEKTHI IS IOBOPOTA

Select objects: — HaxkaTh knaBumry Enter niis okoHYaHuUs1 BEIOOpa 00BEKTOB

Specify base point: — yka3zaTh 6a30ByI0 TOUKY

Pick a rotation axis: — yka3zaTb OCh BpalieHus

Specify angle start point: — yka3aTb TOUKy Ha IIEpBOM JIy4e yria

Specify angle end point: — yka3aTs TOUKy Ha BTOPOM JIyde yriia

Komanga ROTATE3D ocymiecTBisieT n08opom 00BEKTOB B TPEXMEPHOM MPOCTPAHCT-
BE BOKPYT 3aJJaHHOM OCH.

3anpocel komauasl ROTATE3D:

Current positive angle: ANGDIR=counterclockwise ANGBASE=0 — texymue ycra-
HOBKH OTCUETa yTJIOB

Select objects: — BEIOpaTh 0OBEKTHI

Select objects: — HaxkaTh Ki1aBuIry Enter 1 okoHUaHUS BEIOOpa 00BEKTOB

Specify first point on axis or defi ne axis by [Ob-
ject/Last/View/Xaxis/Yaxis/Zaxis/2points]: — ykazaTb IepBYyIO TOUKY OCH

Specify second point on axis: — yka3aTb BTOPYIO TOUKY OCH

Specify rotation angle or [Reference]: — ykazars yros moBopora

Kiroun komagasl ROTATE3D:

* Object — mOBOPOT BOKPYT BBIOPAHHOTO 00beKTa. TakuMu 0ObEKTaMH MOTYT OBITH OT-
PE30K, OKPY>KHOCTb, JIyTra WIH CETMEHT JBYMEPHOU MOTUINHUMY;

* Last — MOBOPOT BOKPYT' OCH, UCIIOJI30BABILIEHCSA B IIPEABIAYIICH KOMaHE II0OBOPOTA;

* View — IOBOPOT BOKPYT' OCH, BEIPOBHEHHOW BJIOJIb HANPABJICHMS BHUJIa TEKYIIETO BH-
JIOBOTO KpaHa U MPOXOIAIIed uepe3 3alaHHyI0 TOUKY;

* Xaxis, Yaxis, Zaxis — TOBOPOT BOKPYT OCH, BBIPOBHCHHOW COOTBETCTBEHHO BJIOJIb Ha-
npasiieHUs ocu X, ¥ uim Z v npoxoAsuien yepe3 3a1aHHyI0 TOUKY;

* 2point — TOBOPOT BOKPYT OCH, MMPOXOIAIICH Yepe3 JIBE 3aJaHHBIC TOUKH.

BripaBHUBaHUE 00bEKTOB

=]

Komanna ALIGN ocymiecTBIsIET 6bipasHusanue 00bEKTOB OTHOCUTEILHO JIPYTUX 00b-
€KTOB B IBYMEPHOM U TPEXMEPHOM IPOCTpaHCTBE. BhI3bIBaeTCsl KOMaHaa U3 MaaloIero MEHIO
Modify > 3D Operations > Align.

3anpocs! komaHabl ALIGN:

Select objects: — BEIOpaTh 0OBEKTHI

Select objects: — HaxkaTh Ki1aBuIry Enter s okoHUaHUS BEIOOpa 00BEKTOB

Specify first source point: — yka3aTh EpBYIO UCXOJIHYIO TOUKY

Specify first destination point: — yka3aTb nepByIo IEJIEBYIO TOUKY

Specify second source point: — yka3zaTb BTOPYIO HCXOJHYIO TOUKY

Specify second destination point: — yka3aTe BTOPYIO LEJIEBYIO TOUKY

Specify third source point or <continue>: — yka3aTh TPETbIO UCXOJHYIO TOUKY HJIH IIPO-
JOJKHUTh

Specify third destination point or [eXit] <X>: — yka3aTh TPETHIO IIEIEBYIO TOUKY

[Tpu ykazaHuM TOTBKO OJHOM MAphl UCXOAHBIX U IENEBBIX TOYCK BBIOPAHHBIE OOBEKTHI
NepeMenatoTcs Ha MJI0CKOCTH WM B MIPOCTPAHCTBE HA PACCTOSIHUE, 3aJaHHOE TOUKAMH.

[Tpu yka3anuu IBYX Map UCXOIHBIX U IEJIEBBIX TOUEK BEIOpAaHHBIC 0OBEKTHI MOTYT OBITh
nepeMenieHbl, MOBEPHYTHI U MacITabUpOBaHbl Ha MJIOCKOCTH WM B NpocTpaHcTse. [lepsas mapa
TOYEK 3a/1aeT 0a30BYIO TOUKY BBIPABHHUBAHMS, BTOPAs IMapa TOUYEK — OMUCHIBAET YroJl MOBOPOTA.
[Toce BBoga BTOPOIA Tapbl TOYEK OTOOpayKaeTCs 3alpoc 0 MacITabupoBaHuM o0ObeKTa. B kade-
CTBE OMOPHOMU JUIMHBI JUI MAacCIITaOMPOBaHUs OepeTcs pacCTOSIHUE MEX1y IIEpBOM 1 BTOPOH Iie-
JeBBIMU TOYKaMU. MacitabupoBaHue JOCTYIHO TOJBKO MPHU BHIPABHUBAHUH C TIOMOIIBIO IBYX
nap TOYeK.
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[Tpu yka3aHuu Tpex map UCXOAHBIX U IENEBBIX TOYCK BHIOPAHHBIE O0BEKTHI MOTYT OBITh
MepeMEIICHBI ¥ TTIOBEPHYTHI B IMIPOCTpaHCTBE. BHavane 00bEeKThI MEPEMEIIaOTCs BAOIb BEKTOPA,
MPOBEJICHHOTO M3 MCXOJHON TOYKU K IIENIEBOM, 3aTE€M HCXOJIHBIN OOBEKT TTOBOPAUYNBACTCS, BBI-
PaBHHBASICh C IIEIEBBIM 00BEKTOM. Jlasiee MCXOMHBINH OOBEKT MOBOPAYMBACTCS €I pa3, BhIPaB-
HUBAsCh C IICIIEBBIM 00BEKTOM.

=

Komanna 3D ALIGN ocymiecTBasieT guipagHusanue 0ObEKTOB OTHOCUTEIBHO IPYTHX
00BEKTOB B TPEXMEPHOM IpOCTpaHCTBE. BrI3biBaeTcss KoMaHaa U3 majatomero mento Modify >
3D Operations > 3D Align unu memykom Ha nuktorpamme 3D Align Ha maHenn HHCTPYMEHTOB
Modeling.

3anpocsl koman bl 3DALIGN:

Select objects: — BEIOpaTh 0OBEKTHI

Select objects: — HaxkaTh kinaBumry Enter niis okoHYaHUs1 BEIOOpa 00BEKTOB

Specify source plane and orientation ... — UCXOAHAS MJIOCKOCTh U OPUECHTALIHS

Specify base point or [Copy]: — ykazath 6a30ByI0 TOUKY HJIM KOTUPOBATh

Specify second point or [Continue] <C>: — yka3aTh BTOPYIO TOUKY HJIU MPOJOKUTH

Specify third point or [Continue] <C>: — yka3aTh TPEThIO TOUKY WU TIPOJOJKUTH

Specify destination plane and orientation ... — 1ieneBast INIOCKOCTh ¥ OPHEHTAIUS

Specify first destination point: — yka3aTh IEpPBYIO IIEICBYIO TOUKY

Specify second destination point or [eXit] <X>: — yka3aTb BTOPYIO LIEJIEBYIO TOUKY

Specify third destination point or [eXit] <X>: — yka3aTh TPETHIO IIEIEBYIO TOUKY

J7is1 icXOMHOTO 00BEKTa MOKHO YKa3aTh OJHY, BE WU TPU TOYKHU. 3aT€M MOXKHO YyKa-
3aTh OJHY, JIB€ WJIM TPU TOUKHU JUIsI MecTa Ha3HaueHUs. BriOpaHHbII 00BEKT mepemeraercs u
MOBOPAYMBAETCS TaK, YTO COBIAJAIOT 0A30BbIe TOUKH U OCH X U Y MCXOJHOTO 0OBEKTa U MecTa
Ha3HAYCHHs BBIPABHUBAIOTCSA B TpexmepHoM mpocTpancTBe. Komanma 3DALIGN pabotaet ¢
muHamuaeckoit [ICK, Tak 4To MOXHO TWHAMUYECKH NIEPETaCKUBATh BRIOPAHHBIE OOBEKTHI U BhI-
pPaBHUBATH UX C TPAHBIO TBEPIOTEILHOTO OOBEKTA.

3epkanbHOe 0TOOPAKEeHHE OTHOCUTEIBHO MJIOCKOCTH

76

Komanga MIRROR3D, ocymiecTBasitonas 3epraibHoe omoopasiceHue 00bEKTOB OTHO-
CUTEJIBHO 3aJJaHHOM TUIOCKOCTH, BBI3bIBaeTCA M3 manatomero Merro Modify > 3D Operations >
3D Mirror.

3anpocsl koman bl MIRROR3D:

Select objects: — BEIOpaTh 0OBEKTHI

Select objects: — HaxkaTh knaBumry Enter niis okoHYaHUsT BEIOOpa 00BEKTOB

Specify first point of  mirror plane 3 points) or [Ob-
ject/Last/Zaxis/View/XY/YZ/ZX/3points] <3points>: — yKa3aTh MEPBYIO TOUYKY IJIOCKOCTH OT-
pakeHus

Specify second point on mirror plane: — yka3aTb BTOPYIO TOUKY TUIOCKOCTH OTPaKCHHS

Specify third point on mirror plane: — yka3aTb TpeTbIO TOUKY IUIOCKOCTH OTPaXKECHHUS

Delete source objects? [Yes/No] <N>: — ynanarh 1 UCXOIHbIE OOBEKTHI

Kimtoun komanast MIRROR3D:

* Object — oTOOpakeHUE OTHOCUTEIHHO BHIOPAHHOTO TIJIOCKOTO 0OBEKTa: OTpE3Ka, OK-
PY>KHOCTH, AYTH WU CETMEHTA IBYMEPHOH TOJWINHUY;

» Last — oTroOpakeHre OTHOCHUTEIBHO IIOCKOCTH, MCIIOIH30BaBIICHCS B MPEIbLTYIICH
KOMaHJIe OTOOpaKeHUS;

 Zaxis — oTOOpa)keHHe OTHOCUTENBHO IJIOCKOCTH, 33JaHHON ABYMS TOYKaMH, IepBas
U3 KOTOPBIX JISKUT Ha MJIOCKOCTH, a BTOPast OTMPEIeIiieT BEKTOP HOPMaJH K TUIOCKOCTH;

* View — IJI0CKOCTh OTPa)KEHUSI OPUEHTUPYETCSI COTIIACHO TUIOCKOCTH B3IJIsI/Ia TEKYIIe-
T'0 BUI0BOTO SKpaHa, MPOXOJAIel uepe3 yKazaHHYIO TOUKY;

* XY, YZ, ZX — 110CKOCTh OTpaXEHUS OPUEHTUPYETCS BIIOJIb OJHOM U3 CTAHIAPTHBIX
wiockocteit (XY, YZ unu ZX), npoxosiiet uepe3 yKkazaHHYIO TOUKY;
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* 3points — oToOpaXkKeHHE OTHOCUTEIBHO TUIOCKOCTH, MPOXOJIAIICH Yepe3 TpH 3aJaHHbIC
TOYKH.

[TnockocTh 0TOOPAXKEHHU MOXKET MPEACTABIATH COOOI:

* IUIOCKOCTb IIOCTPOEHHUS ABYMEPHOTO 00BEKTAa;

* IUIOCKOCTb, MapajlIeIbHYI0 OJTHOW M3 IJI0cKocTel koopauHat (XY, YZ unu XZ) Teky-
et [ICK u mpoxozsinyto uepes 3aJaHHyI0 TOUKY;

* IJIOCKOCTbh, ONIPEAEIAEMYIO TPEMS YKa3aHHBIMU TOUKAMH.

Pa3mHoKeHHe TPeXMepPHbIM MaCCHBOM

&

Komanga 3D ARRAY mno3BossieT co3gaBaTh NPSAMOYTOJBHBI M KPYroBOW Maccugvl
00BEKTOB B TPEXMEPHOM IpocTpaHcTBe. OTiaNYKMe OT aHAJIOTUYHONW KOMaHbl, IPUMEHSIEMON B
JIByMEPHOM MOJAETUPOBAHUU, COCTOUT B TOM, YTO IIPU CO3/IaHUH NMPSMOYTOJILHOTO MAacCCHBA 00b-
€KTOB KpOME KOJHMUYECTBA CTOJIOIIOB M CTPOK 3alpaliuBaeTcs (3aJaeTcsl BAOIb HAMIPaBICHUS OCH
Z) KOIUYECTBO YPOBHEH, a MpHU CO3JaHWU KPYroBOI'O MAacCHMBAa BMECTO IIEHTpa BpallleHHs HC-
MOJIb3YETCsl OCh BpallleHUs, Ha4albHAsi 1 KOHEYHAsi TOUYKU KOTOPOM clieAyeT yKa3aTh B OTBET Ha
3arpocel. Komanga 3D ARRAY BebiBaetcsa u3 naaatouiero MmeHro Modify > 3D Operations >
3D Array.

3anpocel komauasl 3D ARRAY:

Select objects: — BEIOpaTh 0OBEKTHI

Select objects: — HaxkaTh Ki1aBuILy Enter 1 okoHUaHUS BEIOOpAa 00BEKTOB

Enter the type of array [Rectangular/Polar] <R>: — yka3ate Tum maccuBa

Enter the number of rows (—) <1>: — ykazaTh 4uCIIO PSIOB

Enter the number of columns (J||) <1>: — yka3zats uncno cToaomoB

Enter the number of levels (...) <I>: — ykazarp 9ucio ypoBHen

Specify the distance between rows (—): — ykazaTrb pacCTOSTHUE MEXAY pPsAAaMU

Specify the distance between columns (J||): — yka3ath paccTosiHuE MEXIY CTOJIOIIAMHI

Specify the distance between levels (...): — ykazath paccTossHuE MEXIy YPOBHSIMU

Jlnst popMHpOBaHUsT KPYTOBOTO MaccuBa ciefyeT BeIOpaTh kitou Polar. ITpu 3Tom ko-
MaH/ia BBIAAET CIIEYIOIINE 3apOChl:

Select objects: — BEIOpaTh 0OBEKTHI

Select objects: — HaxkaTh knaBumry Enter niis okoHYaHUs! BBIOOpa 0OBEKTOB

Enter the type of array [Rectangular/Polar] <R>: R — Bb1Opath KpyroBoii Tun maccusa

Enter the number of items in the array: — yka3aTh KOTHYECTBO 3JIEMEHTOB B MAaCCUBE

Specify the angle to fi Il (+=ccw, -=cw) <360>: — yka3aTh yroi 3amoJHeHUs

Rotate arrayed objects? [Yes/No] <Y>: — yka3aTb, TOBOpauMBaTh JI1 OOBEKTHI MaCCUBA

Specify center point of array: — yka3aTh LHEHTPaJIbHYIO TOUKY MaccHuBa

Specify second point on axis of rotation: — yka3zaTb BTOPYIO TOUKY OCH TIOBOPOTa

OO0pe3ka u yAiIMHeHHe TPeXMePHBIX 00bEKTOB

JIro0o# TpexMepHBIH 00BEKT MOXKHO 00pe3aTh MO0 yIJITMHUTH JI0 APYroro o0beKkTa He-
3aBHCUMO OT TOT'O, JIEXKAT JIM OHU 00a B OJHON IJIOCKOCTU U KaKUM KPOMKaM HapajiesbHbL: pe-
KYLTUM WM TPAaHUYHBIM.

YroObl JaHHBIE ONEpaii ObUIA BBIIIOJHEHBI YCIIEIIHO, OOBEKTHI JOJIKHBI TIepeceKaThb-
Csl C TPaHUYHBIMU KPOMKaMH B IIPOCTPAHCTBE, MHAYE B pe3yJbTaTe 00pe3ku (yIIMHEHHS) C MPO-
errpoBanueM Ha mockocth XY Tekymieit IICK HoBbIe rpaHUIBI 0OBEKTOB MOTYT HE COOTBETCT-
BOBaTh YKa3aHHBIM KPOMKaM B IIPOCTPAHCTBE.

[Tpu Be130Be komMana TRIM u EXTEND, nepBasi u3 KOTOpPBIX BBINOJHAET 00Ope3Ky dac-
TH 00BbEKTa MO 33/JIaHHOI TpaHMIle, a BTOpasi OCYIIECTBIISET BHITSITMBAHUE 10 I'PAaHULBI B TpeX-
MEpHOM TPOCTPAHCTBE, MCIONB3YeTCs K04 Project, KOTOpBI ONpenessieT pekuM OTcede-
HUS/BBITSATUBAHHUS.

ConpsiskeHne TpexMepHbIX 00bEKTOB

B AutoCAD Mo0xHO compsrath Jr00bie 00BEKTHI, PACIIOJIOKEHHBIE B OJHON TIOCKOCTH
Y UMEIOIIME HallpaBJICHUs BbIIaBIMBaHus, He nMapaenbHble ocu Z Texymei 1ICK.
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HampaBnenue BbIIaBIMBaHUS COIPATAIOIIEH TPEXMEPHOM AYI'H OIPENENSETCS Clle-
JYIOIITUM 00pazoM:

* eciM OOBEKTHI PACIHOJI0KEHbI B OJHOW IJIOCKOCTH U UMEIOT OJHO HAIpaBJICHUE BbI-
JIABJIMBAHMS, IEPIICHIUKYIISIPHOE €1, CONPSTAroNIas Ayra JIEKUT B TOH 7K€ MNIOCKOCTU U UMEET TO
K€ HaIpaBJICHUE BbIIaBIIMBAHUS;

* eclii 0OBEKTHI PACIOIOKEHBI B OJTHOM IIIOCKOCTH, HO UMEIOT MPOTUBOIIOJIOKHBIE UITH
BOOOIIIE pa3IMyYHbIe HATIPABJICHUS BBIIABIMBAHUS, CONPATAIOIIAs yTra pacloyiaraeTcsi B 3TOH ke
iockocTy. Hampasiienue ee BbIIaBIUMBaHUs NEPIEHIUKYISIPHO TUIOCKOCTH MOCTPOCHUS 00bEK-
TOB; U3 IBYX MEPIECHIUKYIISIPOB BeIOMpaeTcs Ommkaimmii k ocu Z tekymeit [ICK.

[Ipeanonoxum, HarpuMep, YTO B OJJHOM IIOCKOCTH TPEXMEPHOTO MPOCTPAHCTBA HAXO-
nsTcs aBe 1yru — A u B. BekTopbl HanpaBieHus BRIAABIUBAHUS AyT mpoTuBononoxHsl: (0, 0.5,
0.8) u (0, -0.5, -0.8) orHocuTenpHO Tekymiei [ICK. Torma nis conpsratomeid Ayru OyaeT npu-
HsATO HanpasieHue BeiasiuBanus (0, 0.5, 0.8).

IocTpoenue ceyeHumii

Komanna SECTION ocyiiecTBisieT MOCTPOCHUE MOMEPEYHOTO ceueHusi Tena B BUJIE
oOnacTu WM HeMMeHoBaHHoOro Ojoka. IlomepeuHoe ceueHue — 3TO MepeceueHue MIOCKOCTH U
BbIOpaHHOTO Tena (puc. 2).

ke ol
=i Efy !W L

)

Puc. 2. Tloctpoenue ceuenus

3anpocsl komanasl SECTION:

Select objects: — BEIOpaTh 0OBEKTHI

Select objects: — HaxkaTh kiaBuIry Enter nis 3aBepiienus Bbioopa 00bEKTOB

Specify first point on Section plane by [Object/Zaxis/View/XY/YZ/ZX/3points]
<3points>: — ykazaTh NEepBYIO TOUKY Ha CEKYIIEH MIOCKOCTU WIIM OJUH U3 KIH0Uen

Specify second point on plane: — yka3zaTb BTOPYIO TOUKY Ha MIJIOCKOCTH

Specify third point on plane: — yka3aTbh TpeTbi0 TOUKY Ha MJIOCKOCTH

Kiroun komagner SECTION:

* Object — BbIpaBHUBaHHE CEKYILEH TIOCKOCTH C CETMEHTOM KpYTa, 3JUIMIICA, KPYTOBOU
WJIY 3JUTMNTAYECKON AYTH, IBYMEPHOIO CIUIaitHA UK JBYMEPHOMW MOJUIINHNM;

 Zaxis — onpesielieHne CeKyIell MIOCKOCTH MOCPEICTBOM 3a/aHusl JBYX TOYEK ITOU
IJIOCKOCTH, OJIHA U3 KOTOPBIX PAcIookKeHa Ha OcH Z;

* View — MpOBOJUT CEKYIIYIO MJIOCKOCTh MapajliebHO MJIOCKOCTH BHJA Ha TEKYIIEM
BHJIOBOM 3KpaHe. PacnosniokeHune cekyien miocKOCTH ONpeAesieTcs YKa3aHHON TOUKOM;

* XY — BoIpaBHMBaHUE CEKYIIEHN MIIOCKOCTHU ¢ TuIocKocThio XY Tekymieit IICK;

* YZ — BbIpaBHMBAHME CEKYIIEH IJIOCKOCTH MapaJyIeIbHO IUIOCKOCTH YZ TeKylleu
IICK;

* ZX — BBIpaBHMBaHHE CEKYIIECH MJIOCKOCTH MapauieNbHO IJIOCKOCTH ZX TeKyleu
IICK;

* 3points — 3a/1aHKUE CEKYIIEH IIIOCKOCTH 10 TPEM TOUKAM.
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Ilo ymonuaHuio cexyas IUIOCKOCTb 33JaeTcsl yTeM yka3aHus Tpex Toyek. [Ipu wmc-
MOJIb30BAHUU JIPYTMX METOJOB OHAa OMpEeNeiseTcsl INIOCKOCThIO MOCTPOSHUS APYroro o0beKTa,
TUTOCKOCTBIO TEKYILEro BUJA, OChI0 Z WM OJHOW U3 IMIOCKocTel koopauHat (XY, YZ umm XZ).
AutoCAD nomeniaeT CeKyIyr mIOCKOCTh Ha TEKYIIUH CIOM.

[ToriepeuHoe ceueHue MpeacTaBisgeT co00i 0071acTh WM HEMMEHOBaHHBIN OJOK, (op-
MUpYEMBbI€ Ha TEKYIIEM CJIO€, a HE Ha CJI0e, IJIe HaXOIUTCsl 00bEMHOE TeNOo, MONEPEYHOe ceue-
HUE KOTOPOI'0 CO3/1aeTCH.

IMoayyenue pa3pe3oB

2r

Komanna SLICE ocyiiecTBiisieT NOCTPOSHUE HOBOTO Tela MYTEM pa3pe3aHus KaKoro-
00 CYIIECTBYIOIIETO Tela MI0CKOCThIO (puc. 3). Komanma BbI3pIBaE€TCS M3 MAAONIETO MEHIO
Modify > 3D Operations > Slice.

ST
= LEpy ifnﬂh &
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Puc. 3. ®opmupoBanue pazpesa

3amnpocsl koman bl SLICE:

Select objects to slice: — BBIOpaTh 0OBEKTHI

Select objects to slice: — HaxaTh knaBumry Enter st 3aBepiierust Bbioopa 00bEKTOB

Specify start point of slicing plane or [planar Ob-
ject/Surface/Zaxis/View/XY/YZ/ZX/3points] <3points>: — yka3aTh IEPBYIO TOUKY Ha PEKYIICH
TUTOCKOCTH

Specify second point on plane: — yka3zaTb BTOPYIO TOUKY Ha MIJIOCKOCTH

Specify a point on desired side or [keep Both sides] <Both>: — yka3aTe TOuKy C HyKHOU
CTOPOHBI OT TUNIOCKOCTH

[ToydeHHBbIE YaCTH MOYKHO OCTaBUTh Ha PUCYHKE WIIM XKe YIAIUTh OJHY U3 HUX. Pa3pe-
3aHHbIE TeJa HACJIEIyIOT CJIOM M I[BET MCXOIHOTO Teja, HO SBIIAIOTCS HOBBIMU COCTABHBIMH Te-
namu. [lpu paspe3anun Mo yMOTUaHUIO TPEeMs TOYKAMU 337aeTCs PEKYIas MIOCKOCTh, a 3aTeM
YKa3bIBaeTCsl, Kakas 4acTh (WM 00€) JoJDKHA OBITh cOXpaHeHa. [Ipu MCIonb30BaHUM JIPYTUX
CIOoCcO00B PEXYIIAst TNIOCKOCTh MOXKET OMPENSIATHCS APYTUM 00BEKTOM, TNIOCKOCTHIO TEKYIIETO
BH/JIa, OChIO Z WJTU OJTHOM M3 KOOPJAMHATHBIX TuIocKocTel (XY, YZ nmu XZ).

Kitoun komanast SLICE:

* Object — 3a7aeT MIOCKOCTH C TTOMOIIBIO BRIOPAHHOTO TIOCKOTO 00BEKTA: OTPE3Ka, OK-
PY>KHOCTH, AYTH, DJIIUIICA, HJUTUNTHYCCKON TYTH, ABYyMEPHOTO CIUTAHA WJIM CETMEHTa JAByMeEp-
HO TOJIMINHHUH;

e Zaxis — 3a/1a€T IJIOCKOCTh JIBYMSI TOUYKAMH, TIepBasi U3 KOTOPHIX JICXKHUT Ha HE, a BTO-
past ornpezensieT BEeKTOp HOPMaJH K IIIOCKOCTH;

* View — 3a/1aeT MIOCKOCTh, BRIPOBHEHHYIO C TUIOCKOCTBIO BHJA TEKYIIETO BHUIOBOTO
9KpaHa U MPOXOAIIYI0 Yepe3 3aJaHHYI0 TOUKY;

* XY, YZ, ZX — 3a71a10T IJIOCKOCTh, BRIPOBHEHHYIO COOTBETCTBEHHO C IIOCKOCTHIO X7,
YZ vnu ZX v npoxoAsuryto yepes3 3aJJaHHYI0 TOUKY;
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* 3points — onpeaesseT IIOCKOCTh, MPOXOISIIYI0 Yepe3 TP 3aJaHHbIC TOUKH;
* keep Both sides — ocTaBnser 006e yacTu pa3pe3aHHOTO Tea.
IIpeoOpa3oBanue B TeJ10

&

Komarnma CONVTOSOLID npeoGpa3yeT B TpexMepHBIC TeJla MOJUIMHIN U OKPY>KHO-
CTH, JJI1 KOTOPBIX 3ajaHa BbicoTa. KomaHga BeI3bIBaeTCs W3 magaromero merro Modify > 3D
Operations > Convert to Solid.

B BbIaBIIeHHBIE TPEXMEPHBIE TEJIa MOKHO MPeoOpa3oBaTh CASAYIONINE OOHEKTHI:

* MOJIMJIMHUY C PABHOMEPHOH IIMPHUHOM, UMEIOIIIUE BBICOTY;

* 3aMKHYTHIE MOJIMIMHUYU C HYJIEBOW MIMPUHON, UMEIOIIUE BBICOTY;

* OKPY>KHOCTH, HMEIOIIHE BHICOTY.

IIpeoGpa3oBaHue B NOBEPXHOCTH

(o

Komanga CONVTOSURFACE npeoOpa3yer 00bekThl B moBepxHOCTH. KomaHa BbI-
3pIBaeTcs U3 nazgaroniero MeHro Modify > 3D Operations > Convert to Sufrace.

B noBepxHOCTH MOKHO TIpeoOpa3oBaTh CIEAYIONMNE OOBEKTHI:

* IByMEpHBIC (QUTYPHI,

* o0acTu;

* Pa30MKHYTEHIC MTOJIMJIMHUY C HYJICBOH IIUPUHOM, IMEIOIIUE BBICOTY;

* OTPE3KH, IMEIOIINE BHICOTY;

* IyT'H, UMCIOIIIUE BBICOTY;

* IJIOCKUE TPEXMEPHBIC TPaHHU.

1.15 JlabGopaTopHasi padora NelS (2 yaca).
Tema: «IIpuknanusie 6ubnmoreku AUTOCAD».

1.15.1 deap padorsi: Hayuntbes nonp3oBatbes npukiaaabiMu oubmmorekamu AUTOCAD

1.15.2 3agaun padoTsI:

1. U3yunts npukiaguasie 6udauoreku AUTOCAD

1.15.3 Ilepevyens npu6OpPoOB, MaTEPHAJIOB, HCIOJIb3YyeMbIX B J1a00paToOpHOI padoTe:
1. IlepcoHanbHBI KOMIIBIOTED

1.15.4 Onucanue (xox) padoThbI:

1. Bemosnuts koManny IlocTpoeHne Moieny, B pe3yJibTaTe 4ero Ha 9KpaHe MOSBUTCS UaIOrOBOE OKHO,
paszeneHHoe Ha JIBE YacTH: B BepXHel OyJeT 0ToOpakaThCsl MPOLecC MOCTPOSHHS BHELIHNX CTyIIEHEH Teja Bpalle-
HUS, B HIDKHEH — BHYTpEHHHX cTymneHell (To ects nonoctei). Haxvure xHonky HoBast Moznens

2. Haxxmute kHONKY [IpocThle cTyneHn Ha MaHeIu HHCTPYMEHTOB B JIEBOW YacTH IJIABHOTO OKHA OMOIIHO-
TeKH. B0o31e KHOIIKM pacKpoeTcs MEHIO CO CIMCKOM BO3MOJKHBIX BAPHAHTOB ITOCTPOCHUS CTyIEeHeH. Bribepute
nyHKT Lunmnagpuyaeckas CTyneHs.

3. ITostBUTCS OKHO C TTapaMeTpaMy MIIMHIPUIECKOH CTYNIECHH , B KOTOPOM KPOME [UTMHBI U THaMETpa CTY-
MIEHU MOJKHO 3aJaTh MapaMeTPhl Pa3INUHbIX KOHCTPYKTHBHBIX 3JIEMEHTOB Ha KpasX CTyNeHH ((pacKku UM TaITeNn).
YcraHOBUTE JUIMHY W TUAMETP CTYIICHH, 3a7aiTe (hacKy C KaTeToM U yriiom, rantend. Haxwmure kaonky OK, gTto-
OBI TOCTPOUTH CTYIICHb

4. CaMOCTOSTEIILHO ITOCTPONTE €Ille HECKOJIBKO CTYIEHEH Baja, IPOM3BOIEHO BEIOMPAs MX pa3Mephl.

5. C moMouIpr0 KOMaH I TPYIITEI MEHIO J{OTIOHUTEBHBIE 3JIEMEHTHI CTyIIEHeH 100aBbTE Ha Pa3iIMYHbIC
CTYIEHH TE WJIN MHBIE KOHCTPYKTHBHBIE 1eMeHTHI. [1opsok no6aBieHus ciie 1y ONHi:

1) BBLAEINTE B IepeBe MOJIEIH (B OKHE OMOIMOTEKN) HYXKHYIO CTYIICHb;

2) BBIIOJIHUTE KOMaHy Onbnrorexu (Harpumep, JlonmoHUTEIBHBIE JJIEMEHTHI cTyneneii — KanaBku —
KanaBka noz ctonopHoe KosbLo iy JlonosHUTeNbHBIE 2JIeMeHTHI cTyneneit — lllnonouynsie nasst — [lox npus-
Matuaeckyto mmonky 'OCT 23360—78);

3) B MOSIBUBILIEMCS] OKHE HACTPOMTE MapaMeTpbl KOHCTPYKTUBHOTO JIEMEHTA;

4) co3maiiTe JIEMEHT.

6. ITo mocTpoeHHOMY YepTexy TeJa BPaleHUs CO3/1aTh TPEXMEPHYIO MOJeNb. [l 3TOro npeaHa3HadeHa
crieruagbHasi KOMaHaa J{omoIHUTETbHBIE TOCTPOCHUS — | eHepalus TBEpAOTENbHON MOJIENN
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1.16 Jladoparopnasi padora Nel6 (2 yaca).
Tema: «IlocTpoeHue TpeXMEPHOU MOAENN OJHOCTYIIEHYATOIO HUIMHIPUYECKOTO PEAYKTO-
pa».

1.16.1 Hdeapb padorbi: Hayunthcs CTPOUTH TPEXMEPHYIO MOJEIH OJHOCTYIIEHYATOTO IU-
JMHAPUYECKOTO PENYKTOPa

1.16.2 3agaun padoTsI:

1. ITocTpouTh TPEXMEPHYIO MOJIENIb OJHOCTYIIEHYATOrO LIMJIMHAPHUYECKOTO PeIyKTOpa
1.16.3 Ilepevyennb npu6OpPoOB, MaTEPHAJIOB, HCIOJIb3YyeMbIX B J1a00paToOpHOIi padoTe:
1. IlepcoHanbHbBI KOMIBIOTED

1.16.4 Onucanue (xox) padoTsbl:

Jis Havana HECKOIBKO CIIOB O TOM, YTO MBI OyZeM YepTHTh. Pedykmop — 3TO MaITHHOCTPOUTEIHHBIN MEXaHN3M,
TIpeIHa3HaYSHHBIN IS COTJIACOBAHUS pab0odnX MMapaMeTpOB IEKTPOABUTaTEN H paboyero oprana MaInHb! (Haco-
ca, KOHBeiepa, IeOeKu | T. 11.). Pabodre mapamMeTpsl — 3TO BpaniaTeIbHbI MOMEHT U 9acTOTa BpalieHus Bayia. B
penyKTOope, Kak MpaBmWIo, HAET OHIKEHIE YaCTOTHI BPAIICHHS U, COOTBETCTBEHHO, IIOBBIIICHNE BETMINHEBI TIepe-
JTaBA€MOT0 MOMEHTA (B MIPOTHBHOM CJIy4ae 3TO YK€ OyIeT He PeIyKTop, a MyIbTHILIHKAaTOp). HeobxoaumocTs co-
[JIACOBAHUS MapaMeTPOB BO3HHKIIA M3-32 TOTO, YTO ACHHXPOHHBIC JJICKTPOJABUIATEIH UMCIOT CTPOTO OIPEACICHHYIO
YaCcTOTY BPAICHUS U BBIJABACMYIO MOIIHOCTh, & HA BXOJTHOM BaJly pabouero arperara CHJIOBBIC apaMeTPhI ONpe-
JICISAIOTCS TPeOOBAHUAMMU MMOJIb30BaTENCH (HaIpUMep, KOJIMYECTBO BOJIBI, IOJABAEMOI HACOCOM, 33Ja€T YaCTOTY
BpAILICHHSI €r0 BaJia) WM yCIOBUSIMH pabOTHI arperara (HampuMmep, CKOPOCThIO MoabeMa rpysa). [1o atoii npudnne
MapaMeTphl JBUraTels IOYTH HUKOTIAa HE COBIIAIAIOT C TEMH, KOTOPBIC HEOOXOAUMBI B PEATbHOM MIPOU3BOJICTBE.
Tpancdopmanus pabodnx mapaMeTpoB OCYIIESCTBIICTCS MPH MOMOIIN MEXaHWYECKHX IIepead 3alerieHus. B pe-
IYKTOpPaxX MCIOJIB3YIOTCS MPEUMYIIECTBCHHO 3y0UaThle NUIHHAPUIECKAE, 3y0uaThie KOHNIECKHE FITH YepBIIHBIC
MEeXaHWYeCKHe Tepenadyn. Bo3MoXHO KOMOMHNPOBaHHE HECKOIBKIX Tepenad (OJHOTO HITH pa3HBIX THIIOB) B OJHOM
penyKTOpe, HaIIpuMep PeIyKTOp HIINHAPHIECKO-IEPBIIHBIN WIIN KOHHIECKO-IIMITHHApuIeckuid. Ecim B pexykrope
HIET NOHIKEHUE CHIIOBBIX ITAPAMETPOB C MPUMEHEHHEM OJHOIM MEeXaHW4eCKOoi repeaadu, TO OH Ha3bIBAETCS OTHO-
CTyIeHUYaTHIM (pHc. 2.79), eciu ¢ UCTIOIb30BaHIEM JIBYX MOCIIEI0OBATENBHO Pa3MEIIeHHbIX TIepeiad — IBYXCTYIICH-
YaThIM, €CIIU TPEX — TPEXCTYIICHYATBIM.

R

163



Puc. 2.79. OgHocTyneHYaThIi IMIMHAPUIECKAN IEBPOHHBINA peTyKTOp (KOPIyC B pa3pese)
HMcxonHele naHHBIE

JommycTtium, Hy)KHO CIIPOEKTHPOBATh PEIYKTOP UCXOS M3 TAKUX JaHHBIX:

* THII PeIyKTOpa — MWIHHIPHIESCKUNA OJTHOCTYIIEHYATHIH KOCO3YObIH;

* Bpallarouii MOMEHT Ha pabodeM Bally MaIllMHbI (Ha BEIXOJAHOM Bary pexykropa) — 1200 H-m;

* HeOOX0IMMas 9acToTa BpamieHus Bayia — 15 pan/c;

* PEIKUM 3arpy»KCHHOCTH arperara — CpeIHui.

JlomoTHUTEIbHBIC JAHHBIC, KOTOPBIC OBLTH YYTECHBI BO BPEMsI IPOCKTHUPOBAHUS (COMIACHO PEKOMEHIAIMSIM CTaH-
JAPTOB WX APYTOW TEXHHYCCKOMU JIUTEPATYPhI), BKIFOYAIOT:

* K03(h(HPULMEHT TT0JIE3HOTO JEHCTBUS IMIMHAPHYECKOro Koco3yboro 3anernienus — 0,97;

* IepeAATOYHOE YUCIIO0 peayKropa u — 3, 55;

* k03(uureHT WUpUHEI 3yd4aroro BeHua ?,, — 0,6;

* YUCJIO 3yObEB MIECTEPHU Zz,,, — 20 IT.;

* YTOJI HaKJIOHA JTWHUU 3y0a 7 — 15°;

* MaTepHall IecTepHu — cTanb 40, HOpMaIH3aIns;

* MaTepHal Kojieca — ctanb 50, HopMaTH3ays.

B pe3ynpTaTe mpoeKTHBIX pacdeToB OBUTH IOJTyYEHBI TAKHE XapaKTePHUCTUKH IPOCKTHPYEMOTO arperaTa:
* Bpallarouii MOMEHT Ha BXOJIHOM (BeayIeM) Bary peaykropa — 352 H-wm;

* YIJIOBasi CKOPOCTH BeAylero Bana — 53, 25 paz/c;

* gyuCIo 3yObeB KoJieca z, — 71 mrT.;

* CTaHAAPTHBII HOPMAaIBHBIH MOIYJIb 3yObeB m — 5, 5 MM;

* MEKOCEBOE PACCTOSTHUE Mepeaayu a, — 259 mMm;

* ICMUTENBHBIN Tuametp koneca d, — 404 mMM;

* IETTUTEIBHBIA JUaMeTp IIecTepHu dy, — 104 MmM;

* mupuHAa Kojeca b, — 155 mm.

Bce mapameTpsl, BRIYHCICHHBIE TIPU IPOSKTHPOBAHHH, TIOATBEPKICHEI POBEPOYHBIMU PACIETaMH.
PesynbTaT pacdera BajoB nai ciemyromire 3HadeHus (puc. 2.80):

* pa3Mepsl Beaymiero Bana: di; = 45 MM, di, = 50 MM, di3 =55 MM, d14, = 63 MM u d5s =71 MmM;

* pa3Mepsl BeIOMOT0 Baja: dy; = 71 MM, dyy = 75 MM, dp; = 80 MM, dby = 85 MM U dhs = 90 MM.
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Puc. 2.80. Cxema Bayia pemyKkropa

B npuHATHIX MHIEKCAX THaMETPOB Bajia mepBas 1udpa o3HadaeT Homep Bana (1 — Beaymiuii, 2 — BEIOMBIN), a BTO-
pas — HoMep ydJacTKa Baja, 9To oTBedaeT cxeme Ha puc. 2.80 (1 — yJ4acTOK 1Mo IKUB HITH KOJIECO, 2 — IEPEXOTHOM
YYacToK, 3 — JraMeTp BaJia IO MOIIIAITHIKY, 4 — I0CaI0YHBIN Y9acTOK MO/ KOJIECO MIIH IIECTEPHIO, 5 — THaMeTp
YIIOPHOTO OYPTHKA).

3HaueHMs TMaMETPOB BCEX YUaCTKOB 00OMX BaJIOB NPUBENICHBI K CTaHAapTHOMY psay Ra40.

OTHX JaHHBIX JOCTATOYHO ISl TOTO, YTOOBI HAYaTh MOCTPOEHHE. B mpoecce BHINONHEHHS YepTeKa OTACIbHbIC
TeOMETPUYECKHE M KOMITOHOBOYHBIC XapaKTEPUCTUKU OYIyT YTOUHSTHCS, a 3aTEM BOILIOIIATHCS Ha YEPTEXKeE.

Bun csepxy

[ocTpoeHue uepTeka HMIMHAPUIECKOTO pelyKTopa NPUHATO HaYMHATh C BUJa cBepXy. Ha aToM BuIe peayKTop
n3o0paxkaercs B pazpese, YTo Haubouree IMOTHO PacKpHIBaeT BHyTPEHHEE CTpoeHne Mexann3Ma. Kpome Toro, 3aTem
3HAYUTEIBHO JIETYE PHCOBATH APYTHe BUIBI (TJIABHBIA BUJI, BUJ CIIEBa), HA KOTOPHIX, KaK IPAaBUIIO, HE CITUIIKOM
MHOT'O BBIPE30B U Pa3pe30B.

Cosnatite HOBBIH mokymMmeHT KOMITAC-UYeprex. M3menure ero gopmar Ha A2, a OpHEHTAIIUIO OCTaBhTE BEPTH-
KaJbHOH (TaK KaK Ha YepPTeX e MBI INTAaHUpyeM N300pa3uTh TOJBKO IBa BHIA: TJIABHBIN M CBEPXY).

IIpumeuanue

[Ipu mocTpoeHnM ITOTO YepTeXa, Kak M ISl BCEX MOCIeIyIONIUX TPUMEPOB, TPEIOoJaracTcsl, YTo CHCTeMa Ha-
CTPOCHA CIICAYIOIUM 00pa3oM: CTHIIb 0hopMIiIeHHUs Beex ueprexeid — Ueprexx koHeTp. [eprorit muct. TOCT
2.104—2006; Bce aneMeHTHI 0popMIICHHS, KpOME IITaMIla OCHOBHOM HaaIMMCH U rpadsl 26, yaaleHsl, a cama oc-
HOBHasl HaJIIHMCh OCTaBieHa 0e3 n3meHeHnid. Kpome Toro, nmpu BBosie rpadmueckux 00bEKTOB AEHCTBYIOT YETHIPE
riobanbHbIe TpUBS3KK: biarxaiimas Touka, [lepeceuenue, BripaBuuBanue u Touka Ha KpUBOH.

Co3snaiite B ToKyMeHTe HOBBIH Bua (kHOTKa Co3/1aTh HOBBII BU Ha MaHENN ACCOIMAaTHBHBIE BHJIBI HIIM KOMaH/1a
MeHto BeraBka > Bu). Hactpoiite mapamerpsl Buna: uMms Buga — Buj cBepxy, Macmrad Buaa — 1:2, Touka Hagaia
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KOOPJHMHAT — pa3MellleHa OJIMKe K JISBOMY HIDKHEMY YTy JiucTa (IpHOIN3UTEIbHO TaK, KaK II0Ka3aHo Ha PHC.
2.81). Pacyer macmtaba BHIa OCHOBBIBAJICS HAa MEKOCEBOM PACCTOSIHUH, HO Ja)Ke €CIIH BBl OITUOETECh, CAMOCTOSI-
TENILHO CO3/1aBasi YePTEXKHU B OyAylleM, He oTdanBaiiTech. Maciural, Kak U Jpyrie napaMeTpbl BUIa, JIETKO H3Me-
HUTb.

Puc. 2.81. Pazmerenue Touky Hadaga KOOpAUHAT BUJA CBEPXY
YroObl HACTPOUTH MAPAMETPHI CYNISCTBYIOIIETO BUIa, HEOOXOAMMO B JICPEBE MOCTPOCHHS YSPTEKa BBIICTUTD HYXK-
HBII BU] ¥ BBI3BATh JIJIs1 HETO KOMAaHy KOHTEKCTHOro MeHto [lapamerpsl Buaa. [1pu sToM Ha maHenu CBOMCTB OTO-
OpassTcs AIEMEHTHI YIIPaBICHHUS, TOCTYITHBIC TIPY CO3IaHIK HOBOTO BHJAa Ha YepTexke. BHecs kakue-nmubo u3MeHe-
HU, He 3a0yIbTe HaXkaTh KHONKY Co31aTh 00BEKT. ECITH BBI XOTUTE MPOCTO M3MEHUTH MACIITA0, MOXKETE UCTIONb-
30BaTh CIIEIHATBHYIO TPYITy KoMaH MacmTad B KOHTEKCTHOM MEHIO (3TO CITMCOK CTaHIApTHHIX MacuITa0oB,
MPEICTaBICHHBIA KaK IPYIIa MEHIO, H3 KOTOPOTO BBl MOXKETE B JIFOOOH MOMEHT BBHIOMPATh MTOAXOSAIINI BaM).
Teneps NPUCTYNIAM K TIOCTPOCHHUIO.
Hauats cnemyer ¢ HaHECEHNST OCEBBIX JIMHUN — MBI OyZIeM OPHCHTHUPOBATHCS Ha HUX IPU IOCTPOCHUH BCEX JeTajei
pexykTopa.
CosnaiiTe 1Mo ouepeny TpY OCEBBIX: OAHY TOPU3OHTAIBHYIO (OCh CHMMETPHH BCETO H300paKEHUS BUIA), IPOXOIS-
LIyI0 Yepe3 Hayallo KOOPAMHAT, U JIB€ BEPTUKAIbHBIX (MEpBasi U3 HUX Takke JOJKHA MPOXOAUTH Yepe3 Hayallo Ko-
OpJMHAT, a BTOpas — yajeHa OT Hee Ha pacCTosiHUE a; (259 MM) BIpaBo 10 ropu3oHTanu). TOYHO onpeaensiTh AMu-
HY U MOJIOKECHUE XapaKTEPHBIX TOYCK ITUX JIMHUHN cedac HeT HeoOxomumocTH. [1o3xke, Mo Mepe 1mo Mepe BeIYepUH-
BaHUsI U300pakeHUsI, MOKHO OyzeT 00Jiee TOUHO BBHIPOBHATH KPasi OCEBBIX.
Co3znaTh 0ceBble MOXHO MPU MOMOIIY KoMaH Ikl OTpe30K, B HACTPOMKaxX KOTOPOM Ha MaHENIM CBOMCTB CIeyeT Bbl-
Opath cTiiik naIKE OceBast, HO JIy4Ie BOCIIOIBb30BaThCst KHOMKOW OceBast JIMHUS 110 IBYM Toukam maHenu O0o3Ha-
geHus. Tak OyneT 3HaYUTEHLHO YA00HEee BRIPABHUBATH OCEBYIO JIMHHUIO IO KPasiM ke chopMUpoBaHHOTO H300pa-
JKEHHS, TIOCKOJIBKY XapaKTepHBIE TOUKH TaKOW 0CEBOM pa3MeIIeHBI He Ha KOHIIAX OTpe3ka, a Ha HEKOTOPOM pac-
CTOSIHUH OT Kpasl.
IIpu BBOZIE KaK[10¥ JIMHUH MPHUBSI3KY e1le He OyayT paboTaTh (MOCKONBKY MOKa HE K YeMY MPHUBS3BIBATHCS), TIOITO-
My IS TOYHOTO Pa3MemIeHHsT He0OX0IMMO BPYYHYIO BBECTH KOOPIMHATHI B COOTBETCTBYIOIIHE MO TAHEIN
cBoiicTB. Hampumep, Asist TOpU30HTaIBLHONW OCEBOM MPH BBOJE HYXKHO 33aTh OPAMHATY HayalbHON TOYKU paBHOU
HYJI0 (a0CIUCCY OCTAaBUTh MPOM3BOJIBHOM, HO OTPHUIIATENILHO). [ocie 3TOro nepeiiTi B OKHO TOKYMCHTA U, PaBHSI-
SICh TI0 TOPU30HTAIM HA MEPBYIO TOUKY, 3a(pUKCUPOBATH KOHCUHYIO TOUKY (ee adcIcca JoKHA OBITh MOJI0KUTEITh-
HoI1). BBl monyunTe rOpu30HTANBHBIN OTPE30K, BBINOIHEHHBIN cTriieM OceBasi M MPOXOIAIIUI yepe3 TOUKy Hayaia
KOOpJAWHAT. AHAJIOTHYHO CIICAYET MMOCTYMUTH IS IBYX BEPTHKAIBHBIX OCEBBIX, 0003HAYAOIIIX OCCBBIC JINHUH
BaJIOB peaykTopa. s mepBoii HEOOXOMMO YKa3aTh aOCIFCCY HAaYaabHOM TOUKH paBHOW HYJIIO, a JIIsl BTOPOH —
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PaBHYIO 0 BEJIMYHHE MEKOCEBOMY PACCTOSIHUIO, TO €CTh 259 MM. Y Bac JIOJKHO MOJIYYUTHCS H300paXKeHUe, I0X0-
JKee Ha puc. 2.82.

Puc. 2.82. OceBble JIMHUYN YepTeKa

Tenepp BeraepTHM 3y0uaToe 3aenieHne. JT0, HABEPHOE, BTOPOH 10 Ba)KHOCTH MOMEHT NPH IPOEKTHPOBAHHUH pe-
JIyKTOpa T0Cjie KOMITOHOBKH MOIIIMITHUKOBEIX y3710B. B KOMIITAC 310 cenath He Tak y»Ke U CII0KHO.

1. CozpaiiTe B BHJIE CBEpXY HOBBIH ClIoW ¢ Ha3BaHUEeM 3y0OuaToe Koseco. Y 0eanuTech, YTo CIIOH ClIeNaH TeKYIIUM.
2. lepeiiaure Ha BkIaaky ['eoMeTpust KOMIAKTHOM MaHENU U B TPYMIE KOMaHA NOCTPOSHUS BCIOMOraTeIbHbBIX

TPSIMBIX HaXXMHUTE KHOTIKY [lapamtenbHast npsiMast <« Ha manemn CBOWCTB B TPyIITIEe KHOMTOK PeXUM IIETKHUTE Ha
kHomnke OfHa npsiMasi, YTOOBI MIEPEUTH B PEKUM IIOCTPOCHUS TOJILKO OJHOM BCIIOMOTATEIILHOW IPSAMOW BMECTO
JIByX CHMMETPUYHBIX (YTO 33/1aHO MO YMOIYAHHUIO).

3. [Ipu momoIy 3TOH KOMaHIbI IOCTPONTE JBE BCIIOMOTATEILHBIX MPSIMBIX. [IepByI0 — MapasuieIbHO BEPTUKATIBHOMN
0CEBOI1 BeJIOMOT0 Bajia, CMECIICHHYIO BIIPaBo Ha paccrossaue 202 MM (TO €CTh Ha BEIMYHMHY JICIUTEIBLHOTO Payca
3aneruieHus ). Bropyio — mapasiensHO TOPU30HTAIBHON 0CEBON JINHUH, YAAIICHHYIO OT Hee Ha MOJIOBUHY IITHPUHEI
koneca (b,/2, To ectb 77, 5 MM). JIJIs MOCTPOCHHSI dTUX MPSIMBIX TIOOYEPETHO YKa3bIBaiiTe Oa30BbIC MPSIMBIE U 3313~
BaliTe BEIMUMHY CMELICHHSI OTHOCUTENBHO KaX10M U3 HUX B oJyie PaccTosHue Ha naHenu cBoMcCTB. s co3aanus
Ka)XIO¥ BCIIOMOTATEFHON MPAMON HEOOXOIMMO HaKMMAaTh KHONIKY Co3/aTh 0OBEKT Ha MaHEIH CTIEHAIbHOTO
yIpaBlIeHUs] WA UCTIONL30BaTh couetanue kiasum Ctrl+Enter.

4. He BeIxoas n3 koMaHs! [lapamiensHas mpsiMasi, IIOCTPOUTE €IIe BE BCIIOMOTaTeNIbHBIE TIPSMBIC, ITapaluIeIbHbIC
BCIIOMOTATEILHOM JIMHUH, 0003HAYAOMICH NETUTEIBHBIN paJnyC 3aleIUICHIs. DTU MPsMbIe OyIyT UCIIOIBE30BaThCS
JUISL PUCOBAHUS TTaphl 3yObeB, HAXOSIIUXCS B 3alleiuicHuu. [lepBast u3 HUX JOJKHA OBITh CMEIIICHA BIIPABO OT 0a-
30BO¥1 MPSIMO# HA BETUYKHY BBICOTHI TOJIOBKH 3y0a (pPaBHYIO MOJYJIIO 3alCIICHUS /71, TO €CTh 5, 5 MM), BTOpas —
BJICBO, HA BEJIMYMHY BBICOTHI HOXKKH 3y0a (1,25 - m).

Ilepen TeM Kak MPOIOIKUTH TIOCTPOCHUE, HEOOXOIUMO ONPEIIEIUTh HEKOTOPBIC TOMOTHUTEIBHBIC TCOMETPUUCCKUE
mapameTpsI 3y0garoro koseca. Micxoas U3 M3BECTHBIX M3 Kypca JeTalel MallliH U OCHOB KOHCTPYHUPOBAHHS 3aBH-
CHUMOCTEH, MPUHUMAEM CIIeTyIoIIee:

* TOJMIUHY 00012 KoJeca ?, = 20 MM;

* TOJMIIUHY CTYIHIB 7. = 34 MM (OTCIOJ]a, YIUTHIBAS, YTO TUAMETP yJacTKa Baja Mo KOJIeCo paBeH 85 MM, ciemy-
€T, YTO TUAMETP CTYIIUIILI paBHAETCS d ., = 153 MM);

- IIUPUHY CTYIHIHI /., IPHHAMAEM paBHOH IIMPUHE Koyieca (3TO HE OMHCAHO B JINTEpaAType, HO IS JAHHOTO BapH-
aHTa peyKTopa Tak OyAeT Jydllle BCEro);

- TOJIIIMHA TUCKA ¢ = 54 MM.

5. Ilpomomxkaem paboTathk ¢ komaunoii [lapannensHas npsimas. [locTpoiite eie YeThIpe BCIIOMOTATEIbHBIX PSIMBIX:
1) oHy mapauieIbHO OCEBOW BEJIOMOTO Balla, HA PACCTOSHUH dhy/2 (42,5 MM) BIIPaBO (3Ta JTMHUSA 0003HAYAET KOH-
Typ YYacTKa BaJia IO/ KOJIECO);

2) OTTAJIKUBASICh OT TOJBKO YTO MOCTPOSCHHON BCIIOMOTaTEIbHOM MPSIMOMA, CO3/1aiiTe ellle OJHY, CMELUICHHYIO Ha

?.: (34 MMm) BrIpaBo;

3) TpeThs mpsiMast JOJDKHA OBITH MMapajuiebHa TOPU30HTAIBHOW OCEBOI U BHIIIE €€ Ha TOJIOBUHY TOJIINHEI THUCKa —
c/2 (27 Mmm);

4) yeTBepTas mpsaMasi 10JDKHA OBITh CMeIleHa Ha BEeTUYHHY ?, (20 MM) BIIEBO OT JIMHWH, 0003HAYAIONIEH THaMeTp
3amaanH 3yObeB KoJieca, TO €CTh OT JJMHHH, KOTOpas JISKUT JieBee Ha 1,25 - m oT MuHUH 3anerieHus (cM. 11. 4).
IIpumeuanue

OTH Ke BCIIOMOTaTENbHBIC IPSIMbIC BBl MOTJIX CO3/IaTh, IPUMEHSISI M IPYTHe KOMaH bl | OpU30HTANBHAS MpsMas,
BeprukansHas npsiMast i Benomorarenbras npsimasi. OHako npu momontu [apannensHas npsiMas Bce oCcTpoe-
HHUE MOKHO BBITIOJTHUTb, HE BBIXOIA U3 OJHOI KoMaHIbL. K TOMy e, Ha MO¥i B3IJIs]l, OHA HAMHOTO YIOOHEe.
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ITociie MOATOTOBUTENLHBIX ACHCTBHI Bce TOTOBO K BRIYEpUMBAHUIO Koyieca. [locTpoenne n3obpaxkeHus OyaeT opra-
HH30BaHO CJIEIYIONTNM 00pa3oM: CHavyasla Mbl CO31a{iM KOHTYp OJHOW YeTBEPTH KoJIeca, TIOCIIEe Yero 3epKaJIbHO
0TOOpa3uM ero.

6. Haxxmute kHOTIKY HenpephIBHBIN BBOI 0OBEKTOB Ha TTAHEN HHCTPYMEHTOB [ 'eOMeTpHs, IepelIuTe B PEKUM
BBOJIa OTPE3Ka W MOCTPOHTE KOHTYP 3y0UaTOro Kojieca, MpUBS3EIBAsICH K TOUKaM IEPECEICHUS BCIIOMOTaTeIbHBIX
npsaMbIX (puc. 2.83). JIuauto 3arerieHus: 0003HaYbTe 0CEBOM 10 JBYM TOUKaM (KHOIKa OceBas JTMHHS 110 IBYM

TOYKaM Ha MaHEH HHCTPYMEHTOB O603H8HCHI/I5[) .

Puc. 2.83. Hagamo mocTpoeHus KOHTypa 3y04aToro Kojeca

7. IlpuOnu3UTENEHO OCPEANHE ANCKA, COSTUHSIONIETO CTYIHITYy ¢ 000/10M, 0003Ha4YbTE OTBEpCTHE B pa3pese. Ero
JMaMeTp U pa3MelleHUe ONPEESIOTCS U3 KOHCTPYKTUBHBIX COOOPaKEHUIH.

8. Ynanute Bce BcrioMoraTenbHbIe JIMHUN U3 Bujaa (KoManaa MeHto Penakrop > Y nanuts > BeromorarenbHble KpH-
Bble U TOUKH > B Texymem Buze). [Ipu nomomu komanasl dacka naHenu HHCTpyMeHTOB ['eomeTpust co3paiite Tpu
(acku (umHOI 2,5 MM 1 yriom 45°) Ha TopLax KoJjieca 1, UCIob3yst koManay CKpyriieHHe 3TOH JKe MaHeH, Bbl-
HOJIHUTE JIBA CKPYTJIeHUs (pagnycoM 4 MM) B MECTax IepeceueHus Iucka ¢ 000,10M u crynuuei. [Ipumenns xo-
maHay OTpe3ok, 700aBbTE HEJOCTAIOIINE JTUHUH, HCXOAAIIue u3 Gacok. B pe3ynpraTe momydunace 4eTBEpTh H30-
OpaxxeHus koJieca (puc. 2.84). DTOT 3Tam NocTpoeHuUs conepkutcs B ¢aiine Llar 2.cdw, KOTOpEI HAXOTUTCS HA
nmpriaraeMoM KoMmnakT-aucke B nanke Examples\['maBa 2\Pexykrop LII/IIIPII-Il,I[pI/I‘{CCKPlﬁ.

b
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Puc. 2.84. YetBepTh n300paxkeHus 3y04aToro Koyeca

9. Beimenute Bce M300paKeHUE CIIOS, 32 MCKIIOYCHNEM JIBYX OCEBBIX. Il 3TOT0 BBIIENINATE BCE OOBEKTHI C TIOMO-
IIBIO PAMKH, a 3aTeM, yAepKuBas Haxkatoil knaBumry Ctrl, menkanTe Ha 0CEBBIX, YTOOBI CHATH C HUX BBIJICIICHUE.
Ilepeiinure Ha manens PenakTupoBanue u HaxMHUTe KHONIKY CuMMeTpusi. OToOpasnuTe BhIIEICHHBIE 00BEKTHI OTHO-
CUTENFHO TOPU30HTAILHOM OCEBOM, yKa3aB Ha HEW JBE MPOM3BOJIbHBIX TOUKU. [locie 3aBepienus co3nanus 3ep-
KaJbHOTO M300pakeHUs OTPEAAKTUPYITE MOJIOKEHNE KOHEYHBIX TOYEK OCEBOIT OTBEPCTHA B AUCKE U OCEBOH, 000-
3HAYAKOIICH JIMHUIO 3alCTUICHHS.

10. Haxxmure knonky LlITprxoBka Ha nanenu ['eomerpust. IIpoBepbTe, 4T0OBI ObUT BHIOPAH CTHIIb INTPUXOBKU —
Merann, a yron — 45°. OctanbHble HACTPOHKU OCTaBbTE 3aJaHHBIMHU 10 YMoJI4aHuto. [llenkHuTe KHOMKOM MBIIIH B
711000 TOUKE B CepeluHe KOHTYpa CTYIHIIbL, a 3aTeM — B JI000i Touke 00oxa. Ha n3o0paxeHnun yeprexa J0IKHO
MOSIBUTHCS (paHTOMHOE 0TOOpakeHue mTpuxoBku. Haxkmure kHonky Co31aTh OOBEKT.

IIpumeuanune

Ecmu cucrema oTKa3BIBacTCS CO3/4aBaTh IITPUXOBKY, 3HAUHT, B KOHTYpPE KOJieca I/Ie-TO €CTh pa3phiB. MokeTe 1mo-
TPAaTUTH BPEMsI U TIOMBITATHCA OTHICKATh €T0, YBEIUINBAs MAacIITa0 MPEICTaBICHIS JO aCTPOHOMHIECKOTO, 8 MOYXKe-
T€ MPOCTO BPYYHYIO YKa3aTh TPAHHUIIBI INTPUXOBKH, HA’KaB KHONIKY PydHOE pricoBaHME TpaHUII.

11. TTomoBuHA n300paxkeHus 3y04aToro Kojeca rotosa (puc. 2.85). BeigenuTe Bce 00bEKTHI B CIIOE W 3epKATBLHO
0TOOpasuTe ux (IMpu MoMoIy KoMan 16l CUMMETPHS), TOJIBKO TENEPh OTHOCHTEIBHO BEPTUKAILHOM OCEBOM, TTPOXO0-
JiIIen yepe3 Hayaio KOOpAUHAT.
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Puc. 2.85. ITonoBuna nzobpaxeHus 3y04aToro Koyeca

CrneayromuM HaIllM IIIaroM B IIOCTPOEHUH YepTeka peaykTopa OyaeT co3aannue 3y0uaToi mecTepHu. DTa onepa-
IIMsl BO MHOTOM HAaIlOMHHAET BBIITOJTHEHHE YepTeka KoJreca.

1. Co3naiiTe HOBBIH cloii B TekymieM Bune. HazoBute ero 3y0uaras mecTepHs U CISIANTe TEKYIINM.

2. Ucnonb3ys komauay [apamiensHas npsMas nanenu ['eoMeTpus, TOCTPOWTE B HOBOM CJIO€ TaKHUE BCIIOMOTATE b~
HBIC JINHUH:

1) aBe mpsAMBIe, KOTOPBIC apAIDICIHHEI IMHIH 3alleTUICHIS: OHY, CMEIICHHYIO Ha BEJIMYHHY BBICOTHI TOJIOBKH 3y0a
BJIEBO, & BTOPYIO — Ha BBICOTY HOXKH BIIPaBo (3T0 OyaeT 3y0 mecTepHn);

2) npsMyI0, NapajuleJIbHYI0 TOPHU30HTAILHOM 0CEBOH, CMEIIEHHON OTHOCHTEIHHO Hee Ha MOJOBHHY HIMPHHBI IIeC-
tepHH. [lIuprHa mectepHn Ha 3—5 MM OoJIbLIE IMPUHEL KOJIECA, IOITOMY IIPHMEM JUIsl HAIlIero peaykropa by, — 160
MM.

3. HaxaB kHonky HenpepbIBHEINM BBOZ 00BEKTOB, CO31aliTe KOHTYP YE€TBEPTH M300paXKeHNUs! IIECTEPHHU, TPUBS3bIBA-
ACh K TOYKaM I€pEeCeUeHHs] BCIIOMOTATENbHBIX JIMHUN. Y 1anTe BCIOMOTaTeIbHYI0 T€OMETPHIO C YepTeka U co3-
nante packy (nHCTpyMeHT Packa Ha maHenu ['eomeTpust) ¢ kKateToM 2,5 MM 1 yriioM 45° Ha TOpIle MECTePHHU.

4. Beimenure Bce N300pakeHHE Ha CJIOE W TPU HHCTpyMeHTe CHMMeTpus Maneau PenaktupoBaHue 0TOOpa3uTe ero
OTHOCHTEIIbHO TOPU30HTAIILHON OCEBOM.

JlanpHeHIHi mporecc MOCTPOCHUS MIeCTepHHU OyaeT HEMHOTO OTJIMYAThCs OT CO3/IaHus Koeca. J[ero B ToM, 94To
IIECTEPHIO PEAKO MOKAa3bIBAIOT B pa3pese. Kak mpasmiio, Ha ee M300paxXeHNsI HAHOCST JIMHUH, 0003HAYAIOIINE YT O
HaKJIOHA 3yObeB (HAITOMHIO, YTO MBI CO3/1aeM KOCO3yOBIl PEIYKTOD).

5. Boirenute Bce M300pakeHKE 3a UCKIIOUEHHEM JIMHNH, 0003HAavYaronel BIIaJHbl 3yObeB MIECTEPHHU, U CUMMET-
PUYHO OTOOpA3HTE €ro OTHOCUTEIBHO OCEBOM JIMHUM Beayero Bana. [locTpoiite Takxke oceByIO JIMHUIO, 0003Ha-
YaoUIyIo IETUTENBHBIN THaMeTp MIECTEPHH CIIpaBa OT OCEBOH.

6. Haxxmute kHOnKy KpuBas besbe Ha manenu nactpymentoB ['eomerpust. Ha manenu cBoicTB BEIOEpHUTE CTHITB
mvauH {71t TMHUK 00pBIBa M CO3aliTe TPON3BOJILHYIO KPUBYIO 10 BCEH IIMPUHE IIECTEPHH, OTCEKash H300payKeHue
3y0a IecTepHu, KOTOPHIi OyaeT MmoKa3aH B 3aleruieHnH. [loMecTuTe mMTPUXOBKY (Co cTHieM MeTat i yriioM Ha-
kiona —45°) B Co:T;[aHHoﬁ 3aMKHYTOH 00actu. Bel monmyunte n3oOpaxenue Beipe3a 3yba mecrepan (puc. 2.86).

o~ T
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Puc. 2.86. IToryuennas 3yduaTas mectepHs (CJI0i ¢ n300pakeHueM 3y09aToro Kojeca MoraiieH)

7. HaneceM KoChIe JIMHUH, 0TOOpaKaroIIKe YIoJI HAKJIOHA 3yObeB MISCTEpHU U Koyieca. CHavasa mocTpoiTe BCIO-
MOTaTEIbHYIO TPSAMYIO MOJT YIJIOM 75° K TOPU30HTAJH, TIEPECEKAONIYI0 N300paKeHIE MIECTEPHU B IFOOOM MecTe
crpaBa oT oceBoi. [[ist aToro moaxoaut komaHaa BemoMorarensHas npsiMast nanenu ['eoMeTpust. YKakuTe TH00YI0
TOYKY TaK, YTOOBI IIpsiMasi epeceKaia MIECTEPHIO, a MOTOM BPYYHYIO 3a/1aliTe 3HaucHHe yria. [lanee, mpu oMo
OJIHOMMEHHON KOMaH/bI CO3/IaliTe OTPE30K, MPUBS3AB €r0 KOHEYHYIO U HAaYaJIbHYIO TOYKHU K MEPECeUeHUsIM OCTPO-
€HHOM BCITOMOTATEJILHOM MPsSIMOI 1 OOKOBBIX MIOBEPXHOCTEH miecTepHU. [lepen BBOIOM oTpe3Ka He 3a0yabTe n3Me-
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HUTH CTHJIL JIMHUK Ha OCcHOBHA (TI0cTe BBOJIa KpUBOU be3be B crivicke ocTaics BeIOpaH CTHIb JIJist THHUHA 0OpBIBA).
VY nanuTe BCIIOMOTATENbHYIO MPSIMYIO U BhIIENUTE OTpe3oK. [lepeiianTe Ha maHenb PegakTupoBaHue KOMITAKTHOM
TIaHeJH U IIeNKHUTe Ha KHonKe Kommst mo kpuBoi. Co3naiiTe Tpy KOIMK HAKIIOHHOTO OTPE3Ka, paBHOYIATCHHBIX
OIlHa OT JpYyToi 1o ropu3oHTamH Ha 10 MM (B KauecTBE HANIPABIAIONICH IS KOITMPOBAHHS MOXKETE yKa3aTh OTpe-
30K, KOTOPBI H300pakaeT OOKOBYIO TIOBEPXHOCTH IIECTEPHH).

8. 3yObs Ha yepTexe M300paKaroTCs B 3aleINICHUH, U KOT/Ia OJIWH 3y0 (HampuMmep, Kojieca) CBepXy, TO OH 3aKphbIBa-
eT 3y0 mecrepHu. [1o 3ToM NpuYKHE YacTh 3y0a IECTePHH, KOTOPasi HEPEKPBIBACTCS KOJIECOM, HYKHO N300pa3uTh
MYHKTUPHOM JMHKEH, 0003Hauas1, YTo OHA HeBUAMMA. Ha Hamem yepTexe 3T0 Kak pa3 BEpTHKAIBHBIN OTPE30K Me-
Ky nByms (hackamu (TOYHEe, IBa OTPE3Ka, TaK KaK BTOPOM MBI MOJy4miid KonupoBaHueM). [llenkHure Ha HUX
JIBOK]IBI ¥ B MTOSIBUBILICMCSI CITUCKE CTHIICH JIMHUI Ha MAHEIU CBOMCTB BBIOCPUTE MyHKTHPHYIO. J[11s 3aBepuieHus
peaakTupoBaHus HAXMUTE KHONIKY Co31ath 006ekT. Kpome Toro, 100aBbTe 1Ba OTpe3ka, 0003HaYarmux Gacky B
BUIUMOI (He pa3pe3aHHOil) YacTH LIeCTEPHHU.

Emie oaun aTan mocTpoeHUs OKOHYEH: 3y0uaToe Koco3y0oe 3amerieHne rotoo (puc. 2.87).

i

Puc. 2.87. 3ybuaroe koco3yOoe 3alerieHue

[Mocne popmupoBanus 3y04aToOro 3aLemsieHus B PEAYKTOpe CIeLyeT NPUCTYNaTh K KOMIOHOBKE €r0 ITOAMINITHUKO-
BBIX y3710B. OJIHaKO Mepe]] 3TUM KeJIaTeIbHO BRIYEPTUTh KOHTYp BHYTPEHHEH CTEHKH KopIyca peaykropa. Pac-
CTOSIHHE OT BHYTPCHHEH CTEHKHU KOpITyca pellyKTopa 10 Toplia Bpalaroleiics neraiu npuMeM pasasm (1,0...1,2) -
7., Te 7, — TOJNIIMHA CTEeHKH KopITyca penykropa. B Hamem cinydae ?, = 8 MM (3HaUYe€HHE OTIpEACIICHO 10 Pe3yibTa-
TaM pacdeTa KOpIryca Ha IPOYHOCTh), I03TOMY IPHHAMAEM MUHHMAIIBHBIH 3a30p MEX/Iy IIECTEPHEH U KOPILYCOM
paBHBIM 8§ MM.

Jnst co3aHusl KOHTYpa CTCHKH PEAYKTOPA BHINOIHHUTE CIEAYIOIIEE.

1. BeraBbre emie oauH ciioi ¢ Ha3BaHueM Kopryc u cienaite ero TeKymuM.

2. ITocTpoiiTe YeThIpe BCIOMOTaTeIbHbIX MPSIMBIX, UCTIOJB3Ys KoMaHy [lapannenbHas npsimas. Tpu U3 yeTsipex
HPSIMBIX (CBEPXY, CHU3Y U CIIEBA) JIOJDKHBI OBITH MOCTPOSHBI HA PACCTOSHUU § MM OT TOpLIa BpaILlAtoIeHCsl IeTann
(cBepxy u CHHM3Y — 3TO OOKOBasi HOBEPXHOCTh LIECTEPHH, ITOCKOJILKY OHa LIMpE KoJleca, CiieBa — TOpel 3y0uaroro
koneca). [locnenusist npsimast (JieBast BHyTPEHHSISI CTEHKa peIyKTopa) A0JDKHA OBITH yalieHa BIIPaBo OT TOpLaA HIec-
TEpHH Ha PAacCTOSIHUE HAMHOTO OoJiblee, yeM 8 MM. B Hamrem cirydae — niesbix 45 MM. OTO CBS3aHO C TEM, YTO
KpBIIIKa OBICTPOXOIHOTO MO/IIUITHUKA, KaK IIPaBHII0, OOJIBIIIE BHEIIHETO AUaMETpa IECTEPHH, YTO BaYKHO YUUTHI-
BaTh IIPH ONIPEIEICHUH 3a30pa MEXIy KopIycoM H mmectepHeil. Kpome Toro, B kopiryce 1mo 60kaM OT KPBIIIKH
TTOIIITUITHIKA OYAyT pa3MemaThcsi O0OBITIIKH TI0]] KpeTesKHbIe 00JThI. Bee 3TO CyImecTBEHHO BIUAET Ha KOH(pHUTYpa-
M0 KOPITYCHBIX AeTaneil peaykropa. OqHO3HAYHBIX PEKOMEHAALNH 10 OIPEIEIICHHIO 3TOTO 3a30pa HET, OH 3aBH-
CHT OT THUIOpa3Mepa MOIIMITHIKOB OBICTPOXOIHOTO Bajla, BBIOPAHHOTO TUIA KPBIIIKH (Ha BUHTaX WM BPE3HBIC), a
Take OT pa3MepoB 600bImek. Eciay BBl BiepBbIe IPOEKTHPYETE PEAYKTOP, MOKETE HE 00paliaTh BHUMAHUS Ha 3TH
napaMeTpsl. Biocienctsum, npu AeTanbHON MpopaboTKe MIAaBHOTO BUAA (B YACTHOCTH, KPBIIIKH PEAYKTOPa) ITOT
pasmep MoXHO OyzeT jierko otkoppekTupoBats. KOMITAC-I'paduk mpeanaraer [uist 3TOT0 yAadHbIE CPEJICTBA.
Ceituac ke (MOXXeTe MMOBEPUTH MHE Ha CJIOBO) BEIWYMHA 3a30pa MIMEHHO TaKasl, KaKk HyKHO.

3. IIpu nomouy uHCTpyMeHTa [IpsIMOYroabHUK MOCTPOITE KOHTYp BHYTPEHHEH CTEHKH KOpIIyca, TI0 OYepean yKa-
3aB JIB€ IIPOTHBOIIOJIOXKHEIE BEPIIMHBI TPSIMOYTOJIbHUKA (Ha MepEeCeYeHNH BCIIOMOTATEIbHBIX MPSMBIX).

4. Haxxmute kHOTIKY CKpYTJICHHE Ha yriiaXx 00beKTa, KOTopasi HaXOAUTCs B TOH ke rpymie, 94to n CKpyriieHne Ha
nanesu ['eomerpus. B rpynme kHonok Pexxum Ha manenu cBOWCTB Ha)KMHTE KHONIKY Ha Becex yriax KoHTypa, 4To
TI03BOJIMT CPa3y BBHIIIOIHUTD CKPYTJICHHS HA BCEX yIJIaX YKa3aHHOIo KOHTypa. lIleNKHUTE KHOIKOH MBIIIX Ha CO3-
JAHHOM TIPSIMOYTOJIbHUKE (HAIIOMHIO, YTO KOMaHAa [IpsIMOYTrOJIbHUK CO3JaeT eUHBIN 00BEKT — 3aMKHYTBIH KOH-
Typ, @ HE TPYIIIY OTPE3KOB), ITOCTIE YETO 3aBEPIINTE BRINIOTHEHNE KOMaH bl Pagnyc ckpyrieHuil onpeensercs
KOHCTPYKTHUBHO, IPUMEM €r0 paBHbIM 10 MM.

5. Ynanute BCIO BCIIOMOTATENbHYIO T€OMETPHIO U3 CIIOSI.

[Ipuctynum K KOMITOHOBKE MOJIIMITHIKOBBIX y3JI0B. B pe3ynbrare pacyera ObuIM BHIOpAaHBI IIAPUKOTOAITHITHUKH
CIEAYIOMNX TUIIOPa3MEPOB:

* Ha BexymeM Bamy — Ne311 (cpennsis cepus);

* Ha BetoMoM Bairy — Ne216 (Jierkast cepust).

JJ1 KOMITIOHOBKY MOJIINITHUKOBBIX Y3JIOB CAENalTe CIeaAyIoIlee.

1. Co3paiite HOBBIH c1OH, npucBoiiTe eMy ums [loamunuuKoBsIe y31bl. CrenaiTe STOT CIOH TEKYIIUM.
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2. CHoBa Bocnonb3yemcs komannoit [Tapannenpras npsimast. [locTpoliTe ¢ ee TOMOIIBIO ABE MPSAMBIX, TTapajlieih-
HBIX OCEBBIM JIMHUSAM BEJIOMOTO U BEAYIIETO BAJIOB, CMEIIIEHHBIX OTHOCHTEIHHO UX Ha BETHUUHY dy3/2 (40 MM)

u dy3/2 (27, 5 MM) COOTBETCTBEHHO (TO €CTh Ha BEJIMYMHY PAJANYCOB YIaCTKOB KaXKJOT0 BaJia TOJ] TIOIIUITHUK). He
3a0bIBaliTe MPOBEPATH, BKIIOUEH JIU PEKUM CO3JIaHHUS OJTHOM MPSAMOM.

3. Ans obecniedeHUsl HOpMaIbHOW pabOTH peAyKTOpa OYeHb BaKHA CMa3Ka ITOIIIMITHUKOBEIX y31I0B. JlomycTim, B
pPenyKTOpe KOHCHCTEHTHAs CMa3Ka MOAIIUITHIKOB. DTO O3HAYAET, UYTO IS IIPEIOTBPAIIECHHUS TPOTEKaHU KOHCH-
CTCHTHOT'0 Maciia B KOPITyC PeIyKTOpa HEOOXOMMO MPEIyCMOTPETh MaCIOyAep KUBatoIIre Konbiia. OHU yCTaHaB-
JIMBAIOTCS B OTBEPCTHUE KOPITyca, OTACISAS KaMepy HOIIUITHIKA OT BHYTPEHHEH moyioctu peaykropa. OQHoi ctopo-
HOW OHH YIHUPAIOTCs B OYPTHK Baia (Kak MPaBUIIO, 3TO CIEAYIOIIAs CTYIICHb Bajia OOJIBIIETO JUaMETpa), a IPyroi —
BO BHYTPCHHEE KOJIBIIO MOANIUITHAKA. PexoMeHayeMas ToIIuHa Koel — 8—12 MM.

JIJIs TOCTPOCHUS MaCIOyICPKUBAFOIIUX KOJICI] M TOYHOTO MTO3UITHOHUPOBAHHUS O IIUITHIKOB HEOOXOTUMO CO3/IaTh
€Ille OJTHY BCIIOMOTaTeIbHYIO MPSMYI0, TApAIUICIbHYIO BHYTPEHHEH CTCHKE PEIyKTOpa M CMEIICHHYIO BBEPX OT HEe
Ha 9 MM (TIpUHSATas TOJIIMHA KOJIEIT).

4. Teneps Bce TOTOBO TSI BCTABKH MOAMHUITHUKOB. [Tprdaem 310 Oymet mMeHHO BcTaBka! Bam He mpuaeTcs TpaTuTh
BpeMs Ha TO, YTOOBI HCKATh B CIIPAaBOYHUKAX BCE pa3Mephl BRIOPAHHBIX IMOANIHITHUKOB, ITOCIIE YeTO PHCOBATh UX
Bpyuny0. KOMITAC-I'paduk pacmonaraeT ya00HBIMH CPEICTBAMH JIJISI aBTOMATHIECKOTO pa3MEIIeHHUS IO IITHII-
HUKOB (M IPYTHX DJIEMEHTOB) Ha YepTekax. Berzopure MeHemkep OMOIHOTEK, TSl 4eTO BOCIIONB3YyHTECh OJTHO-
MMEHHOM KHOTIKOW Ha maHesn nHCTpyMeHToB CrannaptHas. CieBa B OKHE MEHeKepa IIeJIKHATE Ha cTpoke Ma-
IIMHOCTPOCHHME, a B IOSIBUBIIEMCS CITHCKE CIPaBa JBAX/IbI MICITKHUTE HA myHKTe KOHCTpyKTOpCKas OuOIuoTeka
(puc. 2.88). OTkporoTcst ocTynHble QyHKINHU, KOTOPBIE COJEPKUT BeIOpaHHas Oubimoreka. IlepelianTe B pasaen
TIOAIINITHUKUA > TTIOAIIHUITHUK HTAPUKOBBIE u aBaxas! menkaure Ha 3nemente [Hogmmmuavku [OCT
8338—75. B nosiBuBIIEMCS OKHE M3 pacKpbiBatolierocs cnucka uamerp d BeiOepure quaMeTp Baja Juist HOALIHII-
HUKOB (HAIIOMHIO, JJIs1 BeIOMOro Basia — 80 MM, Jutst BeAymiero — 55 mm). UToOb! onpeieuTh CEPUIO IMOAIIUITHUKA,
BbIOEpUTE M3 crincka lnameTp D BHenHMIA quaMeTp (U1 BEAOMOTO BaJia U JIETKOU cepuu — 140 MM, 17151 BEAyIIero
Bajna u cpenneii cepun — 120 mm). [To odepenu pasmMecTrTe MO OJTHOMY TOJIIMITHAKY Ha KaXKIOM Baly, GUKCUPYS
UX B TOUKE [IEPECEUYCHHUs OCH Bajla C BCIIOMOTATEIbHOM JTMHHUEH, OTPAaHWINBAIOIIEH MacIOyAeP KUBAIOIIHNE KOJIbIIA.
IToce BcTaBKHM H300paykeHHUs TIOIIIAITHUKOB YEPTEX TOJDKEH BBITJISIICTh Kak Ha puc. 2.89.

MeHeaxep BubnvoTek x
23 BonThl 23 mPYHMHBI [P KpenewHei anemenT
7 BWHTI (27 TENA BPALLEHMA [*= WrnnnHT rocT 397-79
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BONTHI OTEWAHE |7 samnEMIM 23 wakek!
BOMTBICNOATS /P TRy TMBHBIE SMEMEHTEL (2] LMK
Egﬂx: E 28::5: (] MAHMWETHI 3 WnaHKm
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Puc. 2.88. Konctpykropckast 6udimoTexa
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Puc. 2.89. BcraBka u pazMenieHne moAITHITHIKOB

IIpumeuanue

Ha camom nene B KOMITAC-3D ecthb 60siee MOIIIHOE PHITOKEHHUE TSI pAOOTHI CO CTaHAAPTHBIMH U3IETHSIMH —
6ubmuorexka Cranmaptable m3aenus. KoncTpykTopckas 6ubarnoreka — 6osiee mpocTast o GyHKITHOHATY — HCITOJTb-
30Bajack JI0 TOTO, Kak BEIILIM B cBeT CtaHmapTHble m3aenus. OQHaKko OHa 70 CHX HOpP BeChMa ITHPOKO IPUMEHSET-
Csl M3-3a CBOEH NMPOCTOTHI, YHUBEPCAILHOCTH, a TIIaBHOE, HEOOJIBIION [IECHEI.

5. ITocTpoiiTe MOJIOBHHY CEUCHUS MACIOYAEPKHUBAILIETO KOJIbI[A U 3aTpuxyire ero (puc. 2.90). s nocrpoenns
JKEJIaTeJIbHO MCI0JIb30BaTh KoMaH y JIomaHasi, ociie 4ero BHIOJIHUTH CKPYIJICHHE B JIEBOM HIDKHEM YIITy H300pa-
JKEHUsI KoubIla. KoHEeYHO, BBI MOXETE CO311aTh TO e N300pakeHHe MK OMOIIN HHCTpyMeHTa HenpephIBHbIH BBOJ
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00BEKTOB, a 3aTeM OOBEIUHNUTH €TI0 B KOHTYP, HCIIONIB3ys koMaHay CoOpath KOHTYp manenu ['eomerpus. Mmest
M300pakeHHe KOJIbLa B BU/IE KOHTYpa, BaM 3HAYUTENBHO Jierde OyeT ero BhIICISTh U KOIIMPOBATh.

Puc. 2.90. Konbmo macioyaepsxuBaroniee (II0JIOBUHA CEUCHUS)

6. Co3maiiTe 3epKalbHYIO KOITUIO BEIYEPUCHHON TTOJIOBUHEI KoJbIa. Ilepen HaxkaTieM KHOTKH CHMMETpHS TaHeIn
PenaxtupoBanue He 3a0yAbTE BMECTE C KOHTYPOM BEIICIHTE M IITPUXOBKY. [IpH cO3MaHNN IITPUXOBKH JKEIATEIEHO
YMEHBIINTH TIar (Ha puc. 2.90 mpuHATO 3HAYEHUE 2 MM), TaK KaK TUIONIA b, OTpaHUICHHAS KOHTYPOM, HEOOIbIIas.
7. IToBTOpUTE NEHCTBUS, ONMCAHHBIC B ITyHKTaX 5 U 6, IS BEIYIIETO Baja.

8. BeigenuTe Bce m300pakeHUE CII0s (32 HCKIFOUEHUEM BCIIOMOTATEIbHBIX MPSAMBIX) 1 CHMMETPHYHO OTOOpa3nuTe
€ro OTHOCHUTEJIBHO TOPU30OHTAILHOW OCEBO BUJIA CBEPXY.

IIponomKuM mocTpoeHHEe MO IIMITHIKOBEIX y3JI0B. BHENIHNE KObIIAa TOIIUITHIKOB JJIs IIPSAOTBPAIICHUS OCEBBIX
Y paJIMaNbHBIX CMEUICHUN (PUKCHPYIOTCS TOPLOM KPBIIIECK ITOIIMITHUKOB. KPBIIKY MOIIMITHUKOB HE SIBIISIOTCS
CTaHJAPTHBIMH, TOPTOMY BEIUEPUUBATH UX MPUICTCS CAMOCTOSTEIBHO, 3aTO €CTh YUCTKUEC PCKOMEHIAIUH 10 UX Xa-
pakTepHBIM pa3Mepam. Pa3mMephl KaxI0i KPBIIKH ONPEACISIOTCS B 3aBUCUMOCTH OT BHEIIHETO TUAMETpPa MO IIUTI-
HUKa, KOTOPBIA OHH (PUKCUPYIOT. J[Jisl THXOXOIHOTO BaJia, BHEIIHUN JUAMETP TOIIIHITHUKOB KOTOpOTo 140 MM,
pa3Mephl KPBIIIKH MTOIIIAITHIKA CIIeTyTOIIHE:

* BHEITHUH AraMeTp KpbIKu — 200 MMm;

* TUaMETp pa3MelieHust BHHTOB — 170 Mwm;

* TUaMeTp BUHTOB — M 12;

* KOJIMYECTBO BUHTOB — 6 IIIT.;

* ToNMUHA (PIAHIEB KPBIIIKK — 12 MM.

Ha ObicTpoxoaHOM Bajy (IUaMeTp BHEIIHETO KOJbIIa MOAmUIHIKA 120 MM) mapaMeTphl KPBIIICK:

* BHEIIHUHN JUaMeTp KPBIIKU — 175 Mym;

* TUaMeTp pa3MelleHust BUHTOB — 150 Mwm;

* TUaMeTp BUHTOB — M 12;

* KOJIMYECTBO BUHTOB — 6 IIIT.;

* ToJTIMHA (JIAHIIEB KPBIITKHA — 12 MM.

Jis pukcanyy KphIieK MOJIIAITHIKOB Ha KOPITyCe U KPBIIIKE PEIyKTOpa IealoT CIelHalbHbBIEe BEICTYIIH B (hopMe
YCEYCHHBIX KOHYCOB, KOTOPBIC Ha3BIBAIOT MECTAMH KPETUICHHUS KPHIIIEK MOMIMHUITHIKOB. OHI HEMHOTO BBICTYIAIOT
3a mpenens! (IaHIeB KOpITyca H3-3a Haluaus 000bIIeK o OOMNTHI, CTATUBAIOIINX KPBIIIKY U Kopmyc. PaccTosHue
OT Hapy>KHOH CTEHKH PeAyKTOpa 10 IUIOCKOCTH KPEIUICHHUS KPBIIIEK ONpeeseTcss KOHCTPYKTUBHO. | TaBHBIN KpH-
Tepuit — 9TOOBI HOPMATIFHO «ITOMECTIITUCHY O0OBIIIKN 1 OBLIO MECTO IS IMPOXO0Jja TA€YHOT0 KITI0Ya IIPH 3aKpydH-
BaHUM 00TOB Ha 000bIIKaxX. [TpuMeM 3T0 paccrosiHue paBHBIM 40 MM (IT03KE €r0 MOKHO OYAET OTPEIaKTHPO-
BaTh). DTO 3HAYHUT, YTO C YUCTOM TONIIHHEI CTCHKH KOPITyCca PEIyKTOpa PacCTOSHUE OT BHYTPCHHEH MOBEPXHOCTH
CTCHKH JI0 TUTOCKOCTH KPETUICHHSI KPBIIICK COCTABUT 48 MM.

KphIniky moANIMITHAKOB OBIBAIOT ABYX THIIOB: CKBO3HBIC U TTyxue. CKBO3HBIC KPBIIIKH UMCIOT OTBEPCTHE JIJIS BHI-
X0JIa YU4aCTKa Bajia O]l IIKKUB WJIH 3BE3MIOYKY [ICMHOM mepenavn. [TyXue KphIIKA HAMEPTBO (PMKCHPYIOT U 3aKPhI-
BAIOT ITOALIMITHUKOBHIN y3eJ1. B CKBO3HBIX KpBIIIKaxX 0053aTENFHO NPeAyCMAaTPUBAIOT YITIOTHEHNE JISI TPEIOTBPaA-
IIEHHUS BBIXO/a Maciia U3 KaMephl IOAIINITHAKA Yepe3 3a30p MEX/y BPaIIAIOMIAMCS BaJIOM U OTBEPCTHEM B KPBIIII-
Ke. YIUIOTHEHHUS OBIBAIOT PA3IMYHBIX THIIOB: MAH)KETHBIE, TaOMPUHTHEIEC, BOMJIOYHBIE U TIp. B OoMbmIMHCTBE Cityda-
€B Ha YepTeke OHI 0003HAYAIOTCS YCIOBHO.

[IpucTynuM K BEIYEPUYUBAHUIO H300paKeHUS KPBIIIKH.

1. CoznaiiTe BCIOMOTATEIbHYIO MPAMYIO, MApAIIICIIEHYIO BHYTPEHHEH CTeHKE peayKTopa, Bhime ee Ha 48 mM. T1o-
CJIe 3TOTO IMOCTPOMTE eIlle JABE MPsSMbIC, TapaJUIeIbHBIC OCH BEJOMOTO Baja: IepBasi Ha PacCTOSHUM day/2 (37, 5 Mm),
BTOpasi — Ha PaCCTOSHUH, PABHOM IOJIOBUHE BHEIIHETO JUAMETPA KPBIIIKHU IMOAIIMITHAKA BegoMoro Bana (100 mm).
2. Kak s y>ke rOBOpHII, OCTaNBHBIC Pa3Mephl KPBIIIKA OMPECIIICTE BBl CaMU, KOHCTPYKTUBHO. [10 3T0# mpuynHe
MOMBITARTECh CAMOCTOSTEIFHO CO3/1aTh U300pakeHNe, TOI00HOE MOKa3aHHOMY Ha pHc. 2.91 (I0DKHBI OBITH TOYHO
3aJlaHbl TOJILKO TUAMETP KPBIIIKY U ToNuHA (ranna). B kauecTBe rpaHUIpl H300paKeHUS UCTIONIB3YHTE BCIIOMO-
raTeibHYIO JIMHUIO, 0003HAYAIOIIYIO PAINyC yYacTKa Baja, BXOASIICTO B OTBEPCTUC KPBIIIKH.
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Puc. 2.91. BoruepunBanue CKBO3HON KPBIIIKH MOIIIUITHUKA BEAOMOTO BaJia

3. Co3naiiTe mMTPUXOBKY KPBIIKHU (CTHIb — MeTaut, mar — 2 MM, yToJI HaklloHa — —45°). YIUTIOTHeHHEe KPBIIIKH 000-
3HAYbTE TAKXKE MITPUXOBKOW CO CIISAYIOMNMH TapaMeTpaMu: CTUiIb — HemeTamn, mar — 1 M, yros paBeH —45°.
I'panume! I IITPUXOBKY YINIOTHEHNUS NPUACTCS YKa3bIBAaTh BPYUHYIO, I YETO BOCIIONB3YiHTEeCh KHOMKOI Pydnoe
pHICOBaHME TPAHMI] HA TTAHETH CIICIAIHLHOTO YIPaBICHHUS.

4. Beimenure n300pakeHre MOJIOBUHBI KPBIIIKK 1, HAkKaB KHONKY CHMMETpPHS, 0TOOPa3UTe €ro OTHOCHUTEIILHO OCH
THXOXOJIHOTO BaJa.

5. Ha ObICTpOXOJHOM Bally € 3TOM € CTOPOHBI peAyKTOopa OyJIeT yCTaHOBIICHA Tiyxast Kpbiika. [Tonmararo, co3aa-
HUE ee M300paKeHHUs He BBI30OBET 0c000r0 Tpyaa. Kak yxe roBOPHIIOCH BBIIIE, pPa3Mepsl sl KPBIIICK ITOIIIHITHHU-
KOB BEIyIIETO Bajia: BHEIIHUHN TUAMETpP KPBIIIKU — 175 MM (TO €cTh CMEUIaTh BCIIOMOTATEIbHYIO JINHHIO OTHOCH-
TEJILHO OCH Hy>XHO Ha 87, 5 MM), TonmuHa ¢iannes — 12 Mm. [Tociie Bcero nposaenaHHoro 4epTex JA0JDKEH MPUHSTH
cienyromuii Bup (puc. 2.92).

[t Y

/1]
Puc. 2.92. TToAmMmHUKOBBIE Y31l BEIOMOTO M BEIYIIETO BajoOB
6. K coxanenuto, Ternepb yKe Helb3s1 BOCIOIb30BATHCSA OOBIYHBIM KOIHMPOBAHUEM, TOCKOJIBKY KPBIIIKA TOIIIHAITHH-
KOBBIX Y3JI0B HCCHMMETPHYHBL. BaM mpumeTcs HOBTOPUTH BCE ONMUCAHHBIC ACUCTBUS C YYETOM TOTO, UYTO HA OBICT-
POXOTHOM Bally HEOOXOJAUMO CO3/IaTh CKBO3HYIO KPBIIIKY, @ HA TAXOXOJHOM — TyXyto. [Ipu moctpoeHnu nzoopa-
JKCHHSI CKBO3HOM KPBIIIKK TPAHULICH TOJDKHA CIYKUTh MpsMasi, YIaJCHHAs Ha 25 MM OT OCH BEIyIIEro Bana (3To
paanyc yyacTKa Baja, BXOJASIICTO B KPBIMIKY). [ TyXyro KpBIMIKY co3laBaiiTe, Kak ¥ Ui OBICTPOXOHOTO Baa,
TOJIBKO IO pa3MepaM KPBIIIKHA THXOXOIHOTO.
7. Y nanute BcioMorarenbHble tuann (PegakTop > VY namuth > BecnoMorarenbHble KPUBBIE U TOYKH > B Tekyriem
BHJIE) M IOCMOTPHTE Ha CO3aHHBIN YepTex (puc. 2.93).
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Puc. 2.93. T'oToBoe n300paxkeHne MOAMTUITHIKOBBIX Y3JI0B

IIpumeuanue

He cniemmre pa3meniate Ha KpBIIIKaX H300pakeHUsT GUKCUPYIOMUX 00JTOB. VX 3HAYUTENHHO MpoIie OyAeT co3-
JIaTh TIOCJIC BEIUCPYMBAHUS TTIABHOTO BHJIA, TPUBSI3BIBAsCH K HeMY. KpoMme Toro, He 3a0bIBaliTe, YTO HA TPAMOTHO
BBIITOJTHEHHOM YEPTEKE BCE BHJIBI JTOJDKHBI HAXOJUTHCS CTPOTO B IPOCKIIMOHHOM CBsA3U. VIMEHHO mo3TOMY M300pa-
JKCHHS OOJITOB Jierde OYJET BBIMOIHUTD MOCIE UX Pa3MELICHHS Ha TIaBHOM BHUJIC.

Iocne mopa®OTKH KPBIIIECK ITOINIMITHUKOB MOKHO BEPHYTHCS K BRIYCPUYHBAHUIO Kopiyca peaykropa. CoOCTBEHHO
TOBODSI, HAa BUJIC CBEPXY Oy/CT BUJICH JIUIIb ()IIaHEI] KOPITyCca U CEYCHHUS OOJITOB, COCAMHSIONINX €TO C TAKUM KE
(nanuem kpeimky. [upuHa ¢aHa 3aBUCUT OT JUaMETpa OOJITOB U ONIPECIISIETCS ¢ YIETOM TOTO, YTO MEXKITY
CTEHKOU KPBIIIKH B TOJIOBKOH 00JITa T0JDKHA CBOOOHO MPOMTH Jama raeqHoro kiroda. [Ipu pacdere penykropa Ha
MPOYHOCTH OBIIO OTIPENIENICHO CIIEAYIOMIee:

* 0OJITHI, CTATHBAIOIIVE KOPITYC 1 KPBIIIKY Y 600bIIeK, — M 14, KomudecTBo — § miT.;

* OOJITBI, CTATHBAIOIIHE (DIAHITBI KOPITYCca M KPbIKH, — M 10, KoTraecTBo — 6 mIT.

Jst 6ontoB M 10 MuHNMaIBHO HeoOX0oquMas muprHa (GiaHIa cocTapisier 28 MM. ITO 03HAYAET, YTO PACCTOSHHE
OT BHYTPCHHECH MOBEPXHOCTH CTEHKU KOpIyca peayKTopa o Kpas (ianma OyaeT paBHATHCS 36 MM (C YIETOM TOJI-
IIMHBI CTCHKH KOPITyCca).

Iopsinok co3nanust n300pakeHust (HIaHIEB TAKOB.

1. ITpu moMoIIH pacKpBIBAIOMIETOCS CIUCKA Ha MaHen TeKyIiee COCTOSHIE CACTaiTe TEKYIIUM CIIONW C Ha3BaHUEM
Kopmnye.

2. Haxxmure kHonky [apannensHas npsimMas Ha MaHEIW HHCTPYMEHTOB ['€OMETpHs U TIOCIIEIOBATEIFHO MOCTPOITE
YeThIpe BCIIOMOTaTeNbHBIX NMPpsAMBIX. Kaxmas npsmast JokHa OBITh CMEIIEHA Ha PAcCTOSHUE 36 MM OT COOTBETCT-
BYIOIIEH el TMHUH, 0003HaYAIONIeii BHYTPEHHIOIO IOBEPXHOCTH CTCHKH PEAYKTOpa. DTH BCIIOMOTATEIbHEIC MPSIMbIC
1 OyayT KOHTYpoM (hiaHIa Kopmyca.

3. Jlanee ciemyeT co3aaTh H300paKeHUE paccedeHHOro 00JTa, coequHstonero 600Ky, [{eHTp oTBepCTHS O
0ONT HEOOXOIUMO Pa3MECTUTH CIIEAYIOMHUM 00pa3zoM. [1o BepTHKau PpUOIH3UTENHLHO MOCEPEIUHE IMUPUHBI (ITaH-
1a (Harpumep, Ha paccTossHAn 13, 5 MM OT Kpas ¢J1aHIa), a mo TOPU30HTAIH — HEMHOTO CMEIIEHHBIM BIITyOb OT
Kpasi KPBIIIKY MOANIMITHUKA (B HalreM nmpumepe 90 MM OT ocH 11t O0OBIIICK BEIOMOTO Bajia i 84 MM OT OCH JIJIs
6008bIIIeK Beayero). Jpyrumu ciioBamu, pa3MeIeHne OONTOB ClIeTyeT ONpenelisiTh KOHCTPYKTHBHO, OCHOBBIBASICh
Ha PCKOMEHAANUAX CICIHANTM3UPOBAHHON JINTEPATYPhI HIIH UCXOS U3 COOCTBEHHOTO ombiTa. CaMo H300pakeHue
MOJKHO BBIYCPTHUTH BPYUHYIO, TOCICIOBATEIBHO CO3aBast OKPYKHOCTh M IYTY, H300pakatonlyIo pe3b0y, HO MOXKHO
npudernyTh k xurpocti. B KOMITAC-I"paduk ectb cnenuanbHas NpUKiIaHas OnbarnoTeka Uit aBTOMaTHIECKOTO
MTOCTPOCHUS N300paKeHMI pe3b00BBIX oTBepcTHil. OHa HaxoauTcs B pazaene [Ipoune u HaswiBaeTes [Ipukinagnas
oubmuoreka KOMITAC. C nomomipio anemenTa HapyskHas pe3n6a n3 pasnena Pe3p00oBbIe OTBEPCTHS BBl MOXKETE
I00aBUTh B YePTEX M300paKEHUE OTBEPCTHS C HAPYKHOU Pe3n00H C TMaMeTPOM, paBHBIM TUaMeTpy O0ITOB Ha
600bmmkax (To ecth 14 MM). Co31aB MITPUXOBKY B 3TOM OTBEPCTHH, BBI MOJYUINUTE N300pakeHHEe, HUIEeM He OTJIH-
YaroIeecs OT MOMEePEYHOro CeUeHus OoITa.

[TockoapKy OONTH HE BBHHYMBAIOTCS, a BCTABIIAIOTCS B KOPILYC, OTBEPCTHE B KOPIYCE OJHKHO OBITH HECKOJIBKO
Oonbme quamerpa 6onra. Ha deprexe ero HeoOX0AMMO 0003HAYUTH OKPYKHOCTBIO (MHCTpYMEHT OKPYKHOCTB Ta-
Henu ['eomeTpusi) ¢ quamerpom 15 MM (TO €cTh Ha TAHEHM CBOWCTB TOCIE BBI30BA KOMAaHIBI HY)KHO OYJET yKa3aTh
panuyc 7, 5 mm). Cedenue 60JITa, IIOCTPOSHHOE MPH OMOIIN OMOIHOTEKH 1 3aIl0JTHEHHOE ITPUXOBKOU (mmar — 1,5
MM), TIOKa3aHO Ha puc. 2.94. BcnoMoratenbHas npsiMasi, He TPOXO/IAIIas Yepe3 HEHTP OTBEPCTHSI, — 3TO M €CTh Ipa-
HUIa (1aHa Kopryca (MMEHHO OT Hee MBI OTKJIAABIBAIN BHU3 13, 5 MM P MOCTPOCHUH BCIIOMOTATEIbHBIX JIMHUH
JUTsL 0003HAYCHHUS IICHTpa 00ITa B OOOBIIIKE).
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Puc. 2.94. N300paxxeHue ceueHus O6onra

4. Tenepp NPUCTYNUM K CO3JJAHUIO N300paKCHHUS OCHOBAHUS OOOBIIIKH, BRICTYIIAIOIIETO 3a KPBIIIKY U TUIABHO Tic-
pexozsiero Bo ¢uraner. J{is 3Toro ucnonb3yite HHCTpyMeHT J{yra Ha manenu ['eomeTpus. Ta KOMaHIa CTPOUT
IyTy TIO ee IEHTPY U IBYM TodkaM. [1oye3ysich MpHUBSI3KaMu, B KA4eCTBE IIEHTPA IyTH YKaXXHUTE IIEHTP TOIBKO ITO
MMOCTPOCHHOTO ceueHus 60nTa. HagamsHOM TouKOW AYTH OyAeT JIeBBIH HIDKHUAN yroJI CEYeHUs KphIkH. KoHeuHyI0
TOYKY Pa3MECTHTE Ha BCIIOMOTATEeILHOM MPsAMOid, 0003HavaroNIel Kpai ¢uraHia, IJis 9ero BOCIOIb3YHTECh TIPUBS3-
kot [Tepecedenue (puc. 2.95). 3aBepIunTe BHITIOTHECHHE KOMaH/IbI.

11
Hronl -38.9149
Yros2 148 4652
Ezch 258118
Fs
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Puc. 2.95. ITocTpoenue 1yru — ocHOBaHUS OOOBIIIKK KOpITyca

5. Beigenute nyry u Bce m3o0pakeHue ceueHus 601ra. CHMMETPUIHO 0TOOpa3uTe ero OTHOCUTEIBHO OCEBOM JIH-
HHUH BEZJIOMOTO Baja. 3aTeM eIle pa3 0TOOpa3uTe OTHOCUTEIHFHO TOPU30HTAIBHOM OCEBOI BCETO BHIA OTYICHHBIN
PHUCYHOK (BMECTE C TOJIBKO YTO CO3IaHHBIM 3epKATLHBIM H300pakeHrueM). TakuM 00pa3om, BBl TIOTyIUTE H300pa-
JKEHHS BCEX YeThIpeX OOOBIIIEK B KOPITyCe I BEAOMOTO Baa.

6. [ToBTopuTe mir. 3—5 st Bemymiero Bana. [{eHTp oTBepcTHst Mo 60AT B OOOBIIIKE TOJDKEH JIeXKaTh Ha TOU JKe To-
PU30HTAIBLHOMN JIMHKY, YTO U JUISl BEAYIIEro Baja, HO HAaXOJUTHCSI HEMHOTO Oirke K ocu Bana (84 MM) 3a cuer Toro,
YTO JUaMeTp KPBIIIKH MOIINITHAKA MeHbIIe. OcHOBaHHE OOOBIIIKN BBITIOJIHUTE ITOJHOCTHIO aHAIOTHYHO.

7. CnocoboM, aHaJIOTHYHBIM OITUCAaHHOMY B II. 3, CO3JaliTe elle 0HO M300pakeHne 0oira, HO yxke nuameTpoM 10
MM Ha paccTosiHuH 13, 5 MM 1o ocu X oT jieBoro kpast uanna u 44, 5 MM BBEpX 10 OCH Y OT OCEBOH JIMHUU PEIYK-
Topa. [Tocine aToro coznaiTe eie 0HO TaKoe )K€ OTBEPCTHE, Pa3MEILICHHOE Ha OJHOM YPOBHE 110 BEPTUKAJIH C OT-
BEPCTHEM 110J] 60T B OOOBINIKE, a 110 TOPU3OHTAIM — POBHO ITOCPEMHE MEXKIY MPEIbITYIIIM OTBEPCTHEM U BCE
TEM XK€ OTBEpCTHEM B 000bImIKe. ONpenenuTh cepeIuHy MEeKAY ABYMsI IPSIMBIMH, IPOXOIAIINMH Yepe3 HEeHTPHI
oTBepcTHs BO (uaHIie ¥ B 00OBIIIKE, MOKHO TIPY TTOMOIIH HHCTpYMEHTa PaccTosiHre Mex Tty 2 KpUBBIMU TTaHEITH
M3mepenns (2D). 3aTeM BBl MOKETE TIOCTPOUTS €I1I€ OJHY BCIIOMOTATEIbHYIO JIUHUIO, YIAICHHYIO Ha TIOJIOBUHY
JAHHOTO PACcCTOSIHUSA OT JIFOOOH 13 MPSIMBIX, TPOXOAIIINX depe3 IeHTp orBepcTrii. Co3aaTh caMo OTBEPCTHE MOXKHO
¢ momonisio nHCTpyMeHTa Konmposanue manenu PenaktupoBanue. [ 3Toro cHavana cieayeT BEIICTUTE 00BEKT
JUTS KOIIMPOBAHUS, a 3aTeM, Ha)kaB KHONIKY KommpoBanwue, ykazats 6a30BYI0 TOUKY — IEHTP OTBEpCTHS. Teneps BBl
MOXETE CO3/1aBaTh CKOJIb YTOJTHO MHOT'O KOITHH BBIIEIEHHOTO 00BEKTa B Mpe/ieNaxX TEKyIIEro BUa, MPOCTO IIesIKas
KHOITKOW MBIIIH B OKHE JOKyMeHTa (cM. puc. 2.37). 3adukcupyiite KONHIO B HEOOX0AMMOM MecTe. 1 HakoHer, co3-
JlalTe CUMMETPHYHYIO KOIIHIO ABYX MOCJIETHUX OTBEPCTHH, a TAKXKe MOCTPOMTE ellle ABa TAKKX ke (quamerpom 10
MM) Ha IIpaBoif CTOpOHE (IIaHIa.

8. Haxxmure kHonKy HernpepriBHBINM BBOJI 0OBEKTOB M 00BEANTE KOHTYp (uaHIeB Kopiryca (puc. 2.96). Y namure
BCIO BCIIOMOT'aTeNILHYIO TEOMETpPHIO ¢ yepTexa. Vicronbs3ys komanny CkpyrieHue, co3aaiiTe 4eTbIpe CKpYTIICHUS
pagmycom 16 MM 1o yriam ¢uranneB. OTpenakTHPYHTE TOJ0KEHUE TOPU30HTATBHON 0CEBOH, BRIPOBHSB €€ Xapak-
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TEpHBIE TOYKH IT0 KpasM (IaHIeB Kopiryca penykropa. He 3a0ynpTe 100aBUTH TakKe OTPE3KH, OIPEACTISIONINE
Ipeessl KaMep NOAIINITHUKOB (CIeBa U CTIpaBa OT KayKI0TO MOMIIMITHIKA ¥ MaclIOyACP/KUBAIOMINX KOJIEII).
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Puc. 2.96. 3aBepmaromuii 3Tan pucoBaHus Kopiyca

OcCTanock BRIYEPTHUTH H300paKeHUs BAIOB. MOXKHO, KaKk OOBIYHO, CO3/IaTh CETKY BCIIOMOTATEILHBIX JIMHUHN U IO
HHUM MTOCTPOUTH KOHTYp Bajia. OHAKO IMOCKONBKY y’Ke ITOUTH Bce N300paKeHHE BUAa COPMHUPOBAHO, IOCTPOUTH
o0a Basla MO>KHO, TIPOCTO MPHUBSI3BIBASICH K XapaKTEPHBIM TOYKAM CYIIECTBYIOIINX OOBEKTOB.

JJ1s BRITTOSTHEHUS YepPTEeXka BaJIOB HEOOXOIMMO ClIeIaTh CIeayIoIee.

1. IIpu moMomu MeHeIKepa JOKyMEHTa CO3/JaiiTe HOBBIM CJIOW ¢ Ha3BaHWEM Baibl 1 Ha3HAYBTE €T0 TEKYIINM.

2. Ucnonb3ys komanay HempepsIBHBIN BBO 0OBEKTOB HIIH ITOCIIEIOBATEIBHBIN BBOJ HECKOIBKUX OTACIBHBIX OT-
pe3KoB, chopMHUpYHTE Ha clloe N300paXkeHHe, ToKa3anHoe Ha puc. 2.97. Hanerock, y Bac He BO3HUKHET HUKAKHUX
TPYAHOCTEH, TaK KaK TOYHBIX MAPaMETPOB WIIH Pa3MEPOB MPHU BBOJIC TCOMETPUIESCKAX OOBEKTOB 33a71aBaTh HE HYXK-
HO. Bce moctpoenune ocyniecTBIsieTest TOJIBKO IPH ITOMOIIM NPUBSI30K. EMMHCTBEHHAs BecrioMoraTenbHast npsmast
CITY>KUT JUIst (PUKCUPOBAHUS TPaHUIIBI YIacTKa Balia Mo yiioTHeHrne. OHa yAaneHa OT Kpast BEICTYIA KPBIIIKH
MOJIIMITHIKA HA 5 MM (3TO TOCTaTOYHOE PACCTOSIHUE, YTOOBI IIIKUB MITH 3BE370YKa, HACAKCHHAST Ha BEIXOTHOU KO-
HEIl Bajia, He KaCaJIMCh TOJIOBKU (PUKCHUPYIOIIUX KPBIIIKY BUHTOB).
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Puc. 2.97. BriuepunBaHue BeTOMOTo Baa (BCe CIIOU, KPOME CUCTEMHOTO M TEKYIIETO, IEPEBEACHBI B (DOHOBBIH pe-
JKUM)

3. CozpnaiiTe 0Tpe30K, 0003HadatoMui OypTUK Ha Bally, B KOTOPBIA YITHUPAETCS KOJIECO MPH 3alpeccoBKe Ha Bar. Jlis
3TOT0 MOCTPOUTE BCIIOMOTATEIbHYIO HPSIMYIO, MapauIeIbHYI0 OCH BaJla M CMEIICHHYIO BIIPABO OT Hee Ha BEJIHYH-
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HY dps/2 (TO ecTb 45 MM). Hauano oTpeska pasmMecTiTe Ha BHYTPEHHEH MMOBEPXHOCTH CTEHKH PEIYKTOpa, a KOHEIl —
Ha O0KOBOI MoBepxHOCTH KoJieca. C Apyroi CTOpOHBI 3y0uaToe Kojieco (PMKCHPYETCs Ha BATY CIICIHAIHHBIM pac-
MOPHBIM KOJIBLIOM, Pa3MeLIaeMbIM MEXIY KOJIECOM U MaCJIOYACPKHUBAIOIIUM KOJIIIOM. PacropHoe KoJblio nMeet
MPOM3BOJIbHBIE pa3Mepsbl. [IpuMem ero tomiuny paBHoi 8 MM. He 3a0y/bTe cpasy 3alITpuxoBaTth €ro, BEIOpaB Kak
MOXHO 00JIee MEITKUI 11ar H.ITp‘I//IXOBKI/I ¥ YCTaHOBHUB yroi paBHBIM —45° (puc. 2.98).

My

1

Puc. 2.98. PaciopHOE KONBIIO ISt OCEBON (pUKCAIMK 3y09aToro Koieca

4. lopucyeM BBIXOJHOHM KOHeI] Baja. Ero muaMeTrp W3BecTeH, a JUTMHA ONpeAeseTcs 100 PeKOMEHIAISIMHA B JIH-
Teparype, JTHO0 UCXO/I M3 KOHKPETHBIX PA3MEPOB CTYIHIIBI IIKMBA WM 3BE3/I0YKHU, KOTOPBIC OYIyT HACAXKCHBI HA
BaJI (KOHEYHO, €CJIM 3TU pa3Mepsl H3BecTHBI). [IpumeM umHy aToro ydacrka Basa papaoi 100 mm. /s ee mo-
CTPOCHUS HAKMUTE KHOTIKY JIMHYS Ha MaHEM HHCTPYMEHTOB ['eoMeTpus, yOeAUTECh, UYTO BKIIFOUCH PEKUM BBOJIA
otpeska. Bpyunyto 3amaiite abciuccy nepBoit Touku (d,1/2 = 35, 5 MM), a opaMHATY 3aQHUKCHPYHTE MISTYKOM Ha
yeprexke. Bemute mnHy coznaBaemoro otpeska (100 MM) B COOTBETCTBYIOIIEE TOJIEC HA aHeTu cBoicTB. []emu-
KOM KHOTIKOHM MBIIIH 3apukcupyiite orpe3ok. Ciexyromuii OTpe30K IMOCTPOUTE MEePIEeHANKYIAPHO IIEPBOMY, BEI-
POBHSHTE €ro KOHEYHYIO TOUKY II0 OCEBOU JIMHUM Baja (abciicca 10mKHa OBITh paBHa HyIi0). O0s3aTenbHO co3-
Jaire m300paxenus pacok (ImHa — 2,5 MM, yron — 45°) Ha Kpasx Bajia M [IPpH KeJTaHW! T00aBbTe CKPYTIICHHUS Me-
KTy CTYTICHSMH Bajia (AnameTpoM 1-2 MM). Y ainuTe BCIO BCIIOMOTATENFHYIO TEOMETPHIO — OHA OOJIbIIIe HE TOHA-
moowurcs.

5. Beimenute Bce n300pakeHNE B CII0€, BKJIIOYAs paCTIOPHOE KOJIBI0. PaMKy BBIIEIEHUS I 3TOTO HCIOIB30BATh
HEyI00HO, TaK KaK OHa 005A3aTEIILHO 3aXBATHT OOBEKTHI C IPYTHX cI0eB. UTOOBI HE BBIICIATH BCE COCTABIISIONIIEC

3JIEMEHTHI BaJla IO OTAEIBHOCTHU, BOCIIONb3YyUTECh KHONIKOM BhlenuTh cinoil ykazaHuem £ naHenu Beigenenue.
Iocrne ee BBI30Ba TOCTATOYHO IICIKHYTH HA JIFOOOM IeOMETPUIECKOM OOBEKTE HYKHOTO CJIOS, U CHCTEMa BBIJICITHT
BCE OOBEKTHI, BXOAIINE B HETO. BhInenuB TakuM 00pa3oM Bce U300paskeHHe, CO3aiTe ero 3epKaTbHYI0 KOITHIO
(maCcTpyMeHT Cummerpus nanenu PenaktupoBanue). Tenepb, HAKOHEI], MOKHO OTPEIAKTHPOBATH IMTOJIOKECHUE Xa-
PAKTEpHBIX TOYCK OCEBOW JIMHUU BEIOMOTO Baja.

6. Octanock 100aBUTH N300paKeHUS MIITOHOK. MOKHO CO31aTh MX COOCTBEHHOPYYHO HJIHM UCIIOIB30BATh IS TOTO
craapapTHeie cpenctBa KOMITAC. 3amycTute MeHepkep ONOIMOTEK M packpoite B HeM pazjaen [Ipoune. JIBaskapl
menkHuTe Ha cTpoke [Tpukmannas 6ubnroreka KOMITAC B npaBoit uactu MeHekepa, neperiaute B pazaen [ EO-
METPUYECKHUE ®UT'YPHI 1 aBoWHBIM meTdYKOM BEIOepuTe deMenT [1a3, Bun cBepxy. B mosBuBIemMcs okae
3a/IaliTe JIMHY W MHUPUHY Ta3a, 3aTeM Haxkmute kHonky OK u pazmecTture ma3 Ha yeptexe (puc. 2.99). Pazmepsl
IITIOHKH Ha BBIXOJAHOM y4acTke Baja (b ? h ? t) — 90 ? 20 ? 12 mm. Coszpnaiite ere oHO N300pakKeHHe MIMOHKHA Ha
9TOM K€ BTy JIJIsl COSTUHEHHS €T0 ¢ 3y0uaThiM KojiecoM. Ee pazmepsr — 110 ? 22 ? 14, PazMepsl IIMTOHOK MpUBEIe-

HBI K CTAHJAPTHBIM U ONIPEEIICHBI B PE3yJbTaTe pacuera mmonounbix coecnnHEHUNN.
) Ma:
: a3, EMO CEEPXY

LnuHa naza L

WmpuHa naza B B.00

N

I 1
Puc. 2.99. IToctpoenne n300paxxeHus MIMOHKH (IIMOHOYHOTO Na3a) cpeactBamu KOMITAC
7. Ilepea Ha4aIOM MOCTPOCHUS BEIYIIETO Baia HEOOXOIUMO ONPEIEIIUTh CIIOCO0 €ro HCIOMHECHUS: OTACIBHO HITH
BMeCTe ¢ 3yOuaToi mectepHeir. OCHOBHOM XapaKTEPUCTHKOW IPU STOM SBJISICTCS OTHOIICHUE TUAMETpPa 3anajuH
3yObeB IIECTCPHU K TUAMETPY ydacTKa Baya 1o mecrtepHeit. Ecnu 3to oTHOmEHUE 6osbiie 0,6, TO € IENBIO KO-

176



HOMHH METaJUIa BaJl U3TOTABIMBAETCS OTAENBHO OT HIECTEPHU M COSANHSIETCS C HEH IIMOHKOM, co3aaBas cOopou-
HYIO €IUHUITY. B IpOTHBHOM ciTydyae Ball M IIECTEPHS CO3/AI0TCS BMECTE, IIPEICTaBIIsisA co00i oaHy Aerans. O3Ha-
KOMHBIINCH C PE3YIbTaTaMH MPOEKTHOTO pacdeTa 3y09aToro 3aleIuICHUs M BaJIOB MITH IIPOCTO U3MEPHB COOTBETCT-
BYIOIINE PACCTOSHHS HAa YEPTEXE, BBl MOXKETE yOSTUTHCS, UTO B HAIIEM PEIYKTOPE BaJl M MIECTEPHS HCIONHIIOTCS
BMecTe. Micxons u3 aToro, OyaemM 9epTUTh BEIYIIUH Bal.

IMocTpoiiTe ABE BCIOMOTaTENbHBIE IPSMBIE, TAPAJUICIBHBIC OCH BEIYLIET0 Bajla U yAaJICHHBIE OT HEE Ha PACCTOsI-
Hust d11/2 (22,5) u d14/2 (31,5) cootBeTcTBeHHO. [101IB3YSCh MPHUBSI3KAMH K BCIIOMOTaTEILHBIM JIMHUSAM H 3JICMCHTAM
yIKe CyHIECTBYIOIIMX OOBEKTOB, CO3/IaiiTe KOHTYpP BeAyIllero Bana. JIMHy BEIXOAHOTO y4acTKa NPUMEM paBHOi 63
MM.

8. O0s13aTesIbHO BBIOJIHKUTE JBE (acKK Ha KOHLAX Baja (JuuHa — 2,5 MM, yron — 45°). Mosxere Takxke co31aTh
CKpYIJICHHS B MECTaX MEepexoja Baja B IIECTEPHIO, a TAKXKE BO BCEX OCTAIbHBIX MEPEX0AAX MEXKIY CTYNEHSIMH Ba-
Ja-1ecTepHu. Beinenure n oToOpasure CMMMETPHYHO BCe M300paskeHUe Bajla OTHOCHTENbHO ocH. OTpenakTupyiire
TMIOJIO’KEHHE OCEBOM JIMHUM M CO3[aliTe N300pakeHNE IMIOHKH, KaK 3TO OBIJIO ONMKCAHO B M. 6. Pa3Meps! MMOHKN
Beymero Bama — 56 ? 14 7 9 mwm.

Baumanue!

B sTOoM citydae (mepen BrINONHEHHEM KOMaHAbl CHMMETPHS [UIs BEAYIIETrO Bala) BBl HE MOXKETE HCIIOJIb30BATh
KHOIIKY BeIIenuTs cioit ykazaHueM nanenu BeineneHne, MoCKOIbKY B TEKYIIIEM CIIO€ COAEPKUTCS TAKKE U H30-
OpakeHne BegoMoro Bana. Eciu Bbl IpUMEHNUTE TaHHBIH HHCTPYMEHT, OHO Taxke OyzeT BoineneHo! Jlyume caenars
BCE CJIOM ()OHOBBIMH MIJIM HEBUAMMBIMHU Y BBIJICTUTH HY>KHBIH (pparMeHT n300pakeHust IpU MOMOLIHM PaMKH (CEKy-
e U OOBIYHOM).

W3o0pakeHne NHIMHAPHIECKOro KOCO3yOoro peayKTopa (a TouHee ero BUJ] CBEPXY B pa3pese) NPakTUIeCKH FOTOBO
(puc. 2.100). OcTanoch TOIBKO PacloI0KUTh HY)KHBIM 00pa3oM (pUKCHPYIOIINE BUHTHI Ha KPBIIIKAX HOALIHITHH-
KOB. DT0 OyJeT cliesiaHo Mo3Ke, Ha OJTHOM W3 3TaloB pa3paboTKyu IIIaBHOTO BHA.
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Puc. 2.100. Yeprex peaykropa: BUJ CBEPXY

I'maBHEBIN BUI

ITocTpouTh rNIaBHBINA BUJI 3HAYHUTEIILHO MPOIIE, HEXKETH BUJ cBepXy. [[pudyrH ToMy MHOTO. Bo-niepBhIX, pu prco-
BaHUM W300paKCHUS TJIABHOTO BU/Ia BBI MOXKETE MPUBS3BIBATHCA K 00BEKTaM BU/IAa CBEPXY, B YACTHOCTH, IPUMCHSS
BCIIOMOTATEIbHBIC MPSIMBIC. DTO CYIIECTBEHHO COKOHOMHUT BPEMs, TaK KaK OTIAJACT HEOOXOJMMOCTb KaX bl pa3
BO3BPAIIATHCSA K PACUCTHBIM JTaHHBIM B IMOMCKAX HYKHOTO 3HAYCHHUS pa3Mepa U BBOJWUTH €T0O B HEKOE IMOJIC Ha TTaHe-
JIM CBOMCTB. BO-BTOPHIX, HA COOPOUHBIX YepTeKaxX NUIHHAPUIESCKUX PEIyKTOPOB IIIaBHBIA BU MIPUHATO BBITIOJ-
HATH NIPAKTHICCKH 0€3 pa3pe30B, MOKA3bIBast BHEITHUH Bl MEXaHU3Ma U CTPOEHHE €T0 KOPITyCHBIX Aetanei. Camo
n300pakeHne moxydaeTcss HamHoro npoute. [IpaBaa, 3To yTBepKAeHHE CIIPAaBETMBO TOIBKO I OJHOCTYIECHYATHIX
KOHMYECKHX ¥ HIIHHAPHIECKUX PEIYKTOPOB.
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Haunewm ¢ cozmanus HOBOTO BHa Ha YepTexke, B KOTOPOM OyJIET pa3MeIeHo Bce H300pakeHUe TIIaBHOTO BHIA Pe-
nykTopa. CHauana He0OXOIMMO BBIITOJIHATE BCIIOMOTATENLHYIO PSMYIO, 9TOOBI TOYHO TPUBS3aTh TOUKY Hadaa
KOOpPJMHAT HOBOTO BHJIA.

1. Haxxmute kHOTIKY BepTrukanbpHast psiMasi Ha MTaHeId HHCTPYMEHTOB [ 'eoMeTpus, OBENTE yKa3aTelbh K TOUKE
Havajla KOOPJAWHAT BUJa CBEpXY H, Koraa cpaboTaeT npuBs3Ka bivokaiias Touka, 3adukcupyire ero. B pesynbra-
Te OyIeT co3aHa BepTUKaJIbHas BCIIOMOTaTeIbHAs TIpsMast, POXOAsIIas Yepe3 TOUKy Hadajia KOOPJAUHAT BUIA
CBEpXY.

2. Ilepeiiaure Ha naHenb ACCOLMATUBHBIE BUJIbI KOMIIAKTHON MaHe U U HakxMuTe KHONKY Co3naTh HOBBIM Bua. Ha
MAHEJM CBOICTB 3a]aliTe co3/jaBaeMOMY BHUILy UMs [ J1aBHBINH Bu, MacmTabd — 1:2, a Bce OCTaJIbHBIC HACTPOUKH OC-
TaBbTE YCTAHOBJICHHBIMU 10 yMOIuaHuto. [loaBeauTe ykazareab MbILIIM K IOCTPOEHHOM BCIIOMOTaTeNIbHOM MPSMOiA.
Beimonnure komanay [Tpussizka > Touka Ha KprBO# KOHTEKCTHOTO MeHIO (puc. 2.101). IllenkHnuTe KHONMKOW MBIIIH
BO3JIC BCIIOMOTATEIbHOH MPSIMOM, MPUOIU3UTEIEHO MOCPEINHE MEXKTy BEPXHUM KpPacM JIMCTA U BEPXHEH TOYKOM
Braa cBepxy. CpaboTaeT JoKabHAs MPUBA3KA, U TOYKA HavYalla KOOPAMHAT HOBOTO BHJa OyIeT pa3MelieHa TOUHO
Ha BEPTUKAJIBHOU MPSMOM, TO €CTh HA OJHOM JINHUM C HaYaJIOM KOOPJIWHAT BUJA CBEPXY.

Y

=
+ MosTopHTh: BEpTHKaNbEHaA NpAman
MocneaHKE KoMaHasl 3
| MprEAsKka >| | BAMwanWan Todea
% CepearHa
MpepEaTe KOMaHAY
}o{ [epeceHqeHme
Mo ceTke
BEIpaEHHEaHHE

¥r0BaA NPHEAZKa

@ b i

LleHTp

|/ Touka Ha KpHEOH

Puc. 2.101. Pazmenienne Toukn Ha9asia KOOPAMHAT HOBOTO BHJIA

3. Ilpu nomomu KoMaHas! BepTukansHas npsmMas HOCTPONTE HECKOIBKO BCIIOMOTATENbHBIX MPSIMBIX, IIPUBSI3bIBASICH
K XapaKTepHbIM TOYKaM MM 00BbEKTaM BHa CBEpXy. BcromorarenbHble NpsMBIE JOKHBI IPOXOANUTH YEPE3 IMHUIO
3aLeIUICHUs, XapaKTepHble TOUKH TITyXOH KPBIIIKKA BEAOMOTO U CKBO3HOM KPBIIIKH BEAYIIETO BalOB, a TAKXKE Yepe3
CTYIIEHU YaCTH BEAYLIETO BaJa, BLIxozlsuueM u3 peaykropa (puc. 2.102).
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Puc. 2.102. Pa3menieHrne BepTHKAIBHBIX BCIIOMOTaTENIbHBIX MPSIMBIX

Tenepb MOXXHO NPHUCTYNATh K BEIYCPUMBAHUIO H300payKEHUs TJIaBHOTO BUJIA.

1. Ucnonb3ys komanay OceBast JIMHMSA 110 JBYM Toukam naHenn O003HaueHHMs, TIOCTPOUTE OCEBYIO Ha TJIABHOM BH-
Jie, COBIAJAIONIYIO C BEPTUKAIBHON JIMHKEH, KOTOpas HPOXOANT Yepe3 OCEBYIO JIMHUIO Beaymiero Bana. Co3znaiite
TaK)ke TOPU30HTAIBHYIO OCEBYIO JTMHUIO, IPOXOAAIIYIO Yepe3 TOUKy Hadaa KOOPAWHAT TJIaBHOTO BHA.

2. [Tepeitnute Ha manenb ['eomeTpus u HaxXMuUTE KHONIKY OKpY>KHOCTB. B packpsiBaromemMcs criucke CTUIIb HA Ta-
HEJIN CBOMCTB BhIOepuTe cTHib muHuK OceBas. [locTpoiiTe o ouepean ABe OKPY>KHOCTH, 0003HAYAIOIINE JETH-
TENbHBIE AUAMETPBI KOJIeca U MIECTEPHH: LICHTP MEPBO OKPYKHOCTH JOJDKEH COBIAATh C TOYKOH Hadana KOOpAH-
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HAaT, IEHTP BTOPOH — JIeXaTh HA IEPECEUCHNH JBYX OCEBBIX, CO3AaHHBIX NIPH BHINONHEHHN 1I. 1. OOpatuTe BHUMa-
HHE Ha TO, YTO BaM HE HYXXHO BPYYHYIO BBOJUTH TOUHOE 3HAUCHHE JEIUTEIBbHBIX AuameTpoB! IIpu noctpoeHnn
00enX OKPYXKHOCTEH JOCTATOYHO «PACTSIHYThH)» UX PaAnyC, IPUBSI3BIBAsICH K BCIIOMOTATENbHON JIMHUH, TIPOXOASAIIEH
Yyepe3 JIMHUIO 3alETIICHUSL.

IIpumeuanue

IToce mocTpoeHuUs OCEBBIX JTMHUM BBl MOXKETE Cpa3y yJalsiTh UCIOIb30BAaHHBIC IS 3TOTO BCIIOMOTATEIbHBIC MPSI-
Mbl€, 4TOOBI HE 3acopsATh YepTek. OHM OOJIbIIE HE HYKHBI, TOCKOJIbKY IPH AaJbHEHIIEM BBIIIOJIHEHUN YepTexkKa Bbl
CMOXKETe IPUBSA3BIBATHCA K Y’KE CYILECTBYIOIIMM OCEBbIM JHHUSM.

3. CozpaiiTe B TI1aBHOM BHJIE HOBBIN CJIOH ¢ Ha3BaHMeM Kpsiku u caenaiite ero TekymuM. ChopMupyiite B HeM
M300paKEHHMs KPBILIEK IJIaBHOTO BUJIA, A TAK)XKe ()parMeHT BEYIIETO Baja, TOPUYAIUH U3 OTBEPCTHUS CKBO3HOM
KPBIIKK. DTO COBCEM HE CJI0XKHO: MPOCTO CTPONTE MO OUEPe OKPY>KHOCTH, IPUBSI3bIBas UX PAAUyChl K BCIIOMOTa-
TEeJIbHBIM NPSMBIM, IPOXOJAIUM Uepe3 XapaKTepHble TOUKH Bua cBepxy (puc. 2.103). Ilepen Hauanom BBOAA OK-
py’kHOCTEH HE 3a0yIbT€ M3MEHHUTh CTHIIb TMHUU HAa OCHOBHAS.

Panuyc 87 50

MepeceyeHue

Puc. 2.103. IIporiecc mOCTpOCHUS KPHIIIEK MOAMIUITHAKOB M BBIXOTHOTO KOHIIA BEAYIIETO Basia

4. He BBIXOAS M3 peXMMa CO3IaHIS OKPYKHOCTH, BepHHUTECH K cTimo JuHAN OceBast. Co3nmaiite OKpy>KHOCTH B Ka-
KON KPBINTKe, 0003HAYAOMIEH AHaMeTp pa3MeteHus pukcupyromux BUHTOB (170 1 150 MM cOOTBETCTBEHHO).

5. Tenepb HE0OX0IUMO TOOABUTH PHCYHOK TOJIOBKH (PUKCHpYIOIIero BUHTA. ETo n3o0pakeHne, Kak 1 PUCYHKH
JIPYTUX CTAaHAAPTHU30BAHHBIX KPEMEKHBIX AIEMEHTOB, COACPKUTCS B KOHCTPYKTOPCKOW OHOINOTEKE CHCTEMBI
KOMIIAC-T'paduk. Otkpoiite MeHemkep Ondianorex, BpiOepuTe nanky MalrHOCTPOSHHE U 3aIlyCTUTE HaXOs-
IIYIOCS B HEH KOHCTPYKTOPCKyto oubimoreky. [epeiinure B pazgen BOJITHI > BOJITbl HOPMAJIBHBIE u nax-
1l menkauTe Ha cTpoke bont TOCT 7798—70. IlosBUTCS HaIoroBoe OKHO HACTPOMKH MapaMeTpoB OMOIHOTEY-
HOTo 251eMeHTa. M3 packpbiBaronierocs cnucka J[uamerp BoiOepure 3HaueHue 12 (HarmoMHIo, 9To 3TO JUaMeTp (PUK-
CHPYIOIINX KPBIIIKY BUHTOB), YCTAHOBUTE MEPEKIIIOYATENh B OJIOKeHNEe Buy cBepxy n cHnmure diaaxok Ock pu-
cosatb (puc. 2.104). [Tocne storo Haxkxmute kHonky OK ¥ BcTaBbTe n300pakeHHE TOJOBKH BUHTA B TOUKY Iepece-
YeHUS BEPTUKAIHLHOW OCEBOW KPBIIIKKM BEIOMOTO BaJla M OCEBOM JTMHUH, 0003HAYAIONICH OKPYKHOCTh pa3MeIIeHH
BHUHTOB. [lociie hukcanuu TOYKM BCTaBKH MOBEpHUTE M300pakeHne Ha 90°.
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Puc. 2.104. TTapametpsl co3aaBaeMoro dosra

6. Beiienute co3aaHHY0 TOJIOBKY BHHTA M HA)KMUTE Ha MaHenu PenaktupoBanue KHonKy Komus o okpyxHocTH. B
Ka4yecTBe [ICHTPa KOIMPOBAHUS YKaXHUTE TOUKY Hayana koopausar (0;0), u3 packpeiBaromierocs crucka Komnuecr-
BO KOTIHH BbIOEpHTE 3HaYCHHE 6, a B TPpyIIIe KHOMOK PexkxnM HaxxmMuTe KHONIKY Bions Beeit okpykHOCTH (pHC.
2.105). 3aBepmmnte hopMHEpOBaHUE KOMHH, Ha)kaB KHOMKY Co31aTh OOBEKT.

Puc. 2.105. Beinonnenue komanael Konuposanue 1no oKpyx’HOCTH

7. IloBTOpuTe NEUCTBUS, ONUCAHHbIE B MII. 5 U 6, A KPBIIIKY BEIYLIETO Baja.

Henanounro npepseM paboty HaJ rinaBHBIM BuoM. Ecin BBl He 3a0BUTH, MBI €1Ie HE COBCEM 3aKOHUMIIM BUJI CBEPXY.
Co3znaiite n300pa)keHUsI BUHTOB KPBIIIEK ITOAIINITHUKOB Ha BHE CBEPXY CJICIYIOLIMM 00pa3oM.

1. Beibepure u3 crimcka CocTosiHEE BHOB Ha MTAHEIM HHCTPYMEHTOB TeKyIliee cOCTOSIHIE B 10T HOMEPOM 1
(Bun cBepxy), B KOTOpoM caenaiite TekymuM ciioi [ToqImnumHIKOBEIE y3Ibl.

2. HaxxmuTte KHOTIKY BepTukaipHas npsmas Ha TaHe I ['eOMeTpHs U CO3IaiTe 4eThIpe MpsSMBIe, IIPOXOSIINE Yepes3
LICHTPHI IAM0YEeK BUHTOB Ha TTIABHOM BHUJIE, OCh KOTOPBIX HE COBIAAAET C OCBIO UX KPBIIIKH (OCBIO Baja) Ha BUAE
CBEpXY.

3. CHOBa OTKpOWTE KOHCTPYKTOPCKYyIo Onbnmotexy u nepeiinute B pasnen bOJITHI > BOJITbl HOPMAIJIBHBIE, B
KOTOpOM JABaXabI menkHuTe Ha crpoke bont TOCT 7798—70. YcranoBute nuamerp BuHTa — 12 MM, nHy — 14
MM (HaMMEHBIIYIO BO3MOXKHYIO, TaK KaK Hape3HYIO 4acTh 00JITa BCe PaBHO MPHIETCS YAAIATH C YepTeka), yCTaHO-
BUTE TIEpEKIIIouaTeb B noyioxkenue Bun u diaxok Ock pucoBats. BeraBbre n3o0paxenue 60iTa B UepTek, 3aduK-
CHPOBAB €r0 B TOYKE MePECEYEeHHsI OJTHOM N3 BCIIOMOTATEIbHBIX NPSAMBIX (HalpUMep, JUIs BeIyLIEero Baja) U JIMHAN
Hapy>KHOW MOBEPXHOCTH KPBIIIKH MMOIIUITHUKA (puc. 2.106, ). Mcnonb3yst ”HCTpyMEHT Y cedb KPUBYIO TTaHEIN
PenaktupoBaHue, ynanuTe 0 O4epeay HEHYKHBIC JIMHUU ¢ U300pakeHNsI BUHTA, OCTaBUB TOJIBKO IIAIIOUKY (pHC.
2.106, 6). HarmomHt0, uTO 1711 yaneHns: KpUBOH MTPH TIOMOIIM KOMaHABI Y cedb KPUBYIO HEOOXOANMO ITOIBECTH
yKa3arelsb K KpUBOH 1, KOTJa OHA MTOJCBETUTCS KPACHBIM IIBETOM, HIECTIKHYTh Ha HEH KHOIKOI MBIIIH.
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Puc. 2.106. ®opmupoBanue n300pakeHns: pUKCUPYIOIEro BUHTA: BCTaBKa BUHTA U3 KOHCTPYKTOPCKOW OnOIMOTEKN
(a), ynanenne TUIIHUX JAHUI (6)
4. Beimenure nosrydeHHOE H300paxkeHre. HecMOTpst Ha TO YUTO MBI U3PSAIHO €T0 «00pe3ann», 00T Bce paBHO SIBIIS-
eTcs TpaUIeCKMM MaKpoOOBEKTOM H ero 0e3 Mpo0dJeM MOYKHO BOCCTAHOBHUTD WJIM OTPEIAKTHPOBATH CPEINCTBAMHU
oubmmorexkn. Haxkmure kHonky KonmpoBanme nanenu PenakTipoBanue u co3aiiTe ABe KOUH B0 HAPYKHOM
MOBEPXHOCTH KPBIIIKK: OJHY Ha OCH BaJla, a APYTYIO — HA CHAMMETPUIHON OTHOCHTEIEHO OCH BCIIOMOTATEIFHON
MPSIMOH.
5. AHAJOrMYHO ONMMCAHHOMY B MII. 3 U 4 BBINIOJHUTE €IIE JBa BUHTA HA CKBO3HOM KPBIIIKE 3TOTO K€ Bajia (TpeTui
CO3/1aBaTh HE HYXHO, TaK KaK OH Oy/IET HEBUJICH 3a BBICTYIIAIOIICH YacThi0 Bajna). [Ipu yaancHUH HEBHIUMBIX JIH-
HHH TIPUJIETCS YCeUb U YacTh FOJIOBKM BUHTA, KOTOpasi OyAET 3aKpbiTa BBICTYIIOM KpbIIKHU (puc. 2.107).
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Puc. 2.107. ®ukcupyronuil BHHT CKBO3HOM KPBIIIIKH BEIYIIETO Bajla

6. IloBTOpUTE NEiCTBYS, OMICAHHBIE B M. 3—5 ATt BEAOMOTO BaJla, MOCJIE YETO yAAIUTE BCIO BCIIOMOTATENbHYIO
reomerputo. Ecim y Bac BO3HUKIN KakHe-JIMOO TPYIHOCTH (B YACTHOCTH, C MOCTPOSHUEM BCIIOMOTATENbHBIX JIMHUI.
[IpomomxumM paboTy HaA ITABHEIM BHJOM — HAYHEM YEPTUTH KPBIIIKY PEAYKTOPA.

1. Co3pmaiiTe B TJIaBHOM BHJI€ HOBBIH CII0ii, Ha30BHUTE eTo KpHIKa peayKTopa U CAeIaiTe TeKYIIM.

2. Kak 00b14HO, nIepe]t MocTpoeHueM chopMUpPYEM CETKY BCIIOMOTaTesIbHbIX JIMHUHN. Vicrionb3ys komanay Bepru-
KaJbHas IpsiMast, IOCTPOITE JIBE MPSMBbIE, IPOXOISIINE Yepe3 Kpasi JIeBOTo (h1aHIla Ha BHJIE CBEPXY, a IIPH TIOMOIIN
komanasl [lapamrensHas npsiMast — OJTHY NPSIMYIO, Ha paCCTOSIHUM 7, 5 MM (TOJIIMHA CTCHKU KPBIIIKHA PEAYKTOPA)
OT BHYTPEHHEW OBepXHOCTH Kopiryca (puc. 2.108). Dtu muHuM 0603HaYaT Havaso (JiaHla U CTEHKH KPBIILIKH pe-
IyKTOpa Ha Bune cBepxy. Co3zaiite Takue e TpH JUMHUM Ha (h1aHIle co CTOPOHHI miecTepHH. Emme oxHy npsmyto
MOCTPOWTE MapauIeIbHO TOPU30HTAILHON OCEBOH TJIaBHOTO BH/A, BBIIIE €€ Ha BEJIMYMHY TOJIIIMHBI ()JIaHLA KPBILI-
ku. OHa ompeaersieTCs! U pacueTe KOPITyCHBIX AeTalel peAyKTopa Ha MPOYHOCTb, B HAIlIEM cirydae paBHsercs 10
MM.
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Puc. 2.108. BciomorarensHbIe TMHAU JJI1 TOCTPOCHUS KOPITyca peayKTopa

IIpumeuanue

Bce nmuHuM ciexyer cTpoUTh Ha TEKYIIEM CIIO€ TIIABHOTO BUIA, TPOCTO TPH MX IMTIOCTPOSHUH HEOOXOIUMO MIPUBS3HI-

BaThCSI K TEOMETPUUECKUM OOBEKTaM Ha BHIIE CBEPXY.

Crnenyromee n3o00pakeHre MOKHO ObLTO ObI cPOPMHUPOBATH C TOMOIIBIO PA3IMYHBIX KOMAH] JJISI PUCOBAaHUS Tpa-
(uuecKux MPUMHUTUBOB, [TOCJIE YEro yIAIUTh HEHYXKHbIe ()parMeHThl IyT Win oTpe3koB. OIHAKO s peiarai cHa-
Yaja co31aTh KaK MOXHO OOJIbIIIC BCIIOMOTATEIbHBIX JIMHUI, IO HUM MOCTPOUTH TPEOYEMBIH KOHTYP, a 3aTeM OJTHOM

KOMaHZ[Oﬁ YAQJIUTH BCHO BCIIOMOT'aTCJIbHYIO I'COMCTPUIO.

1. Haxxmute kHonky Jlyra Ha naHenu ['eomeTpusi, Ha MMaHeIU CBOWCTB YCTaHOBUTE JJIsl HEE€ CTWIIb TUHUM BenoMora-
tenbHas. Co3faiite Be AyTrH: NEPBYIO C IICHTPOM B Havalie KOOPJMHAT (LEHTP 3y0UaToro Kojeca), BTOPYIO — B IICH-
Tpe mecTepHu. Paanycel Ayr 3afaiiTe paBHBIMU paJinycaM KpUBU3HBI HAPYKHON MOBEPXHOCTU CTEHKH KPBIIIKH HaJl
KOJIECOM U IIIeCTEPHEH COOTBETCTBEHHO. PaCCUMTHIBATE M BBOJIUTH ATH PAINYCHI BPYYHYIO HET HEOOXOIMMOCTH.
IIpocTo Tpu MOCTPOCHUH AYT paCTATHBAWTE UX PaANyC IO TOUEK IIepecedeHMs TOPU30HTAIFHON OCH peayKTOpa ¢
BCIIOMOTATEIHHOH TMHUEH, 0003HAYAIOMIeH HAadaI0 CTEHKH KPBIIIKU peayKTopa (3TO Ta JINHUS, KOTOPYIO MBI CMe-
maiy Ha 7, 5 MM OT BHYTpeHHEH MOBEPXHOCTH KOPITyca), CO CTOPOHBI KOJIEca WM CO CTOPOHHI IecTepHH. Jlanee
HaXMUTE KHOTIKY OTpe30K, KacaTeNIbHBIN K 2 KPUBBIM Ha TaHeTH ['eOMeTpHs U 110 OYepen MENKHUTE Ha 00enX
nyrax (ocTaBbTe UISI HUX CTHIIb TUHUK BenomMoraTensHast). CrcTeMa IMOCTPOUT OTPE30K, KacaTeNbHBIN K IBYM yKa-

3aHHBIM Jyram okpyskHocteit (puc. 2.109).

. | . :
Puc. 2.109. CeTka BcioMOTraTenbHBIX JIMHUHT JJIs1 TOCTPOSHUS KPBIIIKA PEIyKTOpa

2. Haxxmute kHOTIKY HenpephiBHBIN BBOI 00BEKTOB Ha maHenu ['eomerpus. Ha maHean cBOWCTB BRIOSPUTE CTHIIH
muanr OcHoBHasA. ChopMHUpYyHTE KOHTYP KPBIIIKH peayKTopa (BKII0UYas (hJIaHIb), MepeKIovas Mpyu HEOOXO MO~
CTH PEKUM BBOA C OTPE3Ka Ha YTy W TMPUBA3BIBASICH K TOUKAM ITEPECEUCHUS BCIIOMOTaTENbHBIX 00bekToB. [Tomy-

YeHHBIA KOHTYp MpecTaBiieH Ha puc. 2.110.
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Puc. 2.110. ITocTpoeHue KOHTYpa KPBIIIKH KOpITyca

3. ChopmupyiiTe n3o0pakeHne O0OBIIKN (HAYHUTE C JICBOW OOOBIIITKA THXOXOTHOTO Baja). BeicoTy 00OBIIIKH
MPUMHTE TIPUOTU3UTEILHO paBHOH 2/3 OT pamnyca KPBIIIKH IMOAIUITHIKA BeoMoro Baia. [llupuHa BepxHEH 1m1o-
113Ky OOOBIIIKY ONPEACIACTCS UCXO/IS 3 TOTO, YTO HA HEW JOJKHA MOMECTHTHCS TOJIOBKA 0OJTa, BCTABJICHHOTO B
otBepctue 000wk, [lopucyiiTe n300paxeHue QraHIa KPBIIIKH PEIyKTOPa, BXOAAIIETO B 00OBIIKY. Pasmepsl
(hraHIEB ONPEICNAIOTCS B OCHOBHOM KOHCTPYKTHBHO, IO3TOMY HUYETO CTPAIIHOTO, €CITH Y Bac Ha YSPTEKE OHU
MOJIy4aTCsi HEMHOI'O HE TaK, KaK Mmoka3zaHo Ha puc. 2.111.
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Puc. 2.111. Co3nanue O0OBIIIKY 1 €€ MPUBSI3KA K BUIY CBEPXY

4. Beigenure mocTpoeHHOE n300pakeHne OOOBIIIKNA 1 CHMMETPHYHO 0TOOpa3UTe ero OTHOCUTEIILHO BEPTUKAIBLHOMN
ocH BeZloMoro Baina. ToYHO Takue >ke OOOBIIIKY TOCTPOWTE [UISl KPBILIKK Bexyliero Baia. Jlopucyiite dnanen mo
BCEH JITMHE KPBIIIKK PEIyKTOpa, a TAKKe YAAINTE HEHY)KHbIE JIMHUH (CKPYTJICHUE HaJl ecTepHel ), KOTopble OyayT
3aKPBITHI TPABOH OOOBINTKOM BEAYIIETO Baja.

IIpumeuanue

HecMoTpst Ha TO 9TO KpBIIIKa MOANIMITHIKOB BEAYIIET0 Baja, KaK MPaBUIO, UIMEET MEHBIIUHI AUAMETp, UM KPBIIIKa
BEJIOMOT0, BHICOTa OOOBINIEK MPUHUMAETCS OJMHAKOBOM 1T 00€MX KpHIIIeK. DTO oderdaet 00padoTKy KOPITyCHOH
JIETaJIU 1I0CTIE €€ BHITUIABKH.

5. Y ganure BCIO BCIIOMOTATENbHYIO TEOMETPHIO C YEPTEXKa. 3aBEPIINTE BHIMOTHEHUE YePTEXkKa KPBIIIKH PEAYKTOPa,
JUISL 4ETO JTOPUCYHTE CIIEIYIOIINE HIIEMEHTHI (BCE OHU BBIMOJHSIOTCSI KOHCTPYKTHUBHO):

1) co3pmaiite ckpyrieHue paguycom 4 MM Ha Kpasx (raHies;

2) nobGaBbTe ¢ GOKOB KPBIIIKK pedpa ¢ OTBEPCTUSIMHU JUISI KPAHOBBIX KPIOKOB, NPEJHA3HAUYCHHBIX Ul TPAHCIIOPTH-
POBKH KpBIILIKY; pailyc OTBEPCTUI MpUHUMaliTe B peaenax 10-20 mwm;
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3) mocTpoiite pedpa )KeCTKOCTH HaJl MECTaAMH KPETUICHUS KPBIIIEK MOAITUITHUKOB BEJOMOTO BaJia, TOJIIIHUHY pedep
PEKOMEHAYeTCs MPUHUMATh PABHOM TOJIIUHE CTEHKH KPBILIKU peayKTopa. [Ipi NoCTpoeHHH H300paxeH s yITHUTE,
41O pebpa, Kak ¥ MecTa KPEIJICHHUS! KPBIIIEK, HEMHOTO PACIIHPSIOTCS NP NPUOIMIKEHHH K HAPYKHON CTCHKE
KPBILIKH PEIYKTOPA;

4) B 3TOM K€ CJIoe MOXKeTe chopMUpOBaTH N300paKEHNE KPBIIITKA CMOTPOBOTO OTBEPCTHS. B HEKOTOPBIX KHUTAX BBI
MOXETe BCTPETUTh PEKOMEH/IyeMbIE pa3Mepbl ISl 3JIEMEHTOB 3TOH KPBILIKH (COOCTBEHHO KPBILIKH, BAHTOB H Py4-
KAOTIyIuHbI). OTHAKO, TOCKOJIBKY KPBIIIKA CMOTPOBOTO OTBEPCTHS SBISICTCS MAJIOBAKHON C KOHCTPYKTOPCKOM
TOYKH 3PCHUS YACTBIO PEIYKTOPA, BBl MOXKETE TAK)KE BBIIIOJHHUTD €€ MPOU3BOJILHO (0€3 KaKuX-TH00 MPUBSI30K K
TOYHBIM pazMepam). i yCHemHOro NOCTPOCHHUS KPBIIIKA CMOTPOBOTO OTBEPCTHUS CHaYaja aydiie chopMUpOBATh
CETKY BCIIOMOTATEIbHBIX JIMHU, OTTAIIKUBASCH OT MPSMOJIHHCHHOTO Y4acTKa KOHTYpa KPBIIIKA (PEKOMEHAYIO HC-
MoJIb30BaTh KOMaHAbI [lapamiensaas npsMas u [leprieHaAuKynspHast mpsimMast).

[Ipu pricoBaHUM OCTABIIUXCS JICMEHTOB KPBIIIKU PEAYKTOPA U KPBIIIKA CMOTPOBOI'O OTBEPCTHUS OPUCHTHPYHUTECH
Ha puc. 2.112.

Puc. 2.112. 3aBepiieHne BHIMOTHEHHS YePTEkKa KPBIIIKH peIyKTOpa

Teneps NpUCTYNIUM K CO3TaHUIO KOpITyca peaykropa. CI0XKHOCTEH C BEITIOTHEHHEM YepTerka STOU AeTand He
JIOJDKHO OBITh, 32 UCKITFOUCHUEM U300paXKCHHS MaclIOyKa3aTebHOTO ke3lia. KpoMe Toro, Mbl CMOKEM BOCTIONB30-
BaThCsI HEKOTOPHIMH T€OMETPHYCCKIMHU dIIEMEHTAMH, TOCTPOCHHBIMHE TIPU pab0OTe HaJ KPBIIKOU peaykropa. Hau-
HEM PHCOBaHHE KOPITyca, KaKk OOBIYHO, C CO3JJaHUS HOBOTO CJOSI.

1. BrzoBure Menemxep JOKYMEHTA, B €T0 JIEBOM YacTH BbIAeNUTe MyHKT [ aBHbIM Bua. [1pu momMoiy KHOTKU
Co3nath croii Ha MaHeIN HHCTPYMEHTOB MeHeKepa chopMUpYHTe HOBBIH cliol ¢ Ha3BanueM Kopryc u caenaiite
€ro TeKYILLUM.

2. ChopmupyiiTe clieayronye BCIOMOTaTeIbHbIC IMHAN Ha YePTEKe:

- IBe BEpTUKAIbHBIC TIPSIMBIC, ITapajlIeIbHbIC BHYTPEHHEH CTEHKE KOpITyca peayKTopa U yIaJeHHbIe OT HUX Ha Be-
JMYUHY TONIIMHEI CTCHKH peayKTopa (8 MM). DTH mpsiMbIe HY>KHO CO3/1aTh C MCIIOJIb30BaHHEM KoMaHAb! [lapa-
JenbHAs IpsIMast, TPUBS3BIBAACH K JIMHUSAM BHYTPEHHEH CTEHKH Ha BHE CBEPXY (10 aHAJIOTHH K BCIIOMOTaTeIbHBIM
TPSAMBIM IIPH TIOCTPOCHUH KPBIIIKH, TOJBFKO TOTAAa MBI CMEIANN UX Ha 7, 5 MM);

- IB€ IYTH OKPY>KHOCTEH, BHITTOJHEHHBIX CTUIIEM JHHUK BenomorarensHas, ¢ neHrpoM B Toukax (0;0) u (0; a?)
COOTBETCTBCHHO (HATIOMHIO, 4TO a? — 259 MMm). Pamuycel kKaxIoi U3 IyT HEOOXOIUMO OMPEICIUTh MIPH MOCTPOEC-
HUU, PACTATUBAsI UX 10 TOUYEK NepecedeHUsl IOCTPOCHHBIX BCIIOMOTATEIbHBIX MPSMBIX U TOPU30HTAIBHOMN 0CeBOit
TJIABHOTO BUJIA;

- JIBe TOPU3OHTANBHEIC MpsiMbIe. [lepBas ToMmKHA OBITh pa3MeIlcHa HIKE TOPU3OHTANIBHOM OCEBOI BHIa HA 262 MM
(3TO 3HaYeHHE MOJIYUYEHO MPHU pacyeTe FTeOMETPUUECKHUX apaMeTpOB KOPIyca peayKTopa), a BTopasi — BbIIIE IEPBOi
Ha 17 MM (ToymIuHA onopHOTo (bilaHIa Kopiyca);

- IB€ BepTUKaJIbHBIC IpsiMble. [lepBast MomKHA OBITH TOCTPOCHA JIEBee BEPTUKAIBLHOM 0CeBOM Koseca Ha 130 MM,
BTOpas — MpaBee oceBoi mectepan Ha 13, 5 mm. [locienHnue aBe MpsMbIe YKa3bIBAIOT TPAHUIIBI OTIOPHBIX JIAIl pe-
IYKTOpa. DTH BEIUYHMHBI OTIPEACIAIOTCA KOHCTPYKTUBHO, Tpy00 TOBOPS, «HA ri1a3y. Heobxoammo cienuTs, 9To0bI
OTIOpHAs IJIOMIAaIKa He ObLIa CIMIIKOM KOPOTKOH, MHAYEe MOXKET YBEINIHUTHCS HAMIPSDKEHHE B (yHIAMEHTHBIX 00JI-
TaX, COEANHSIOMINX KOPITYC PEIYKTOpa C paMOH FIIH ToJjio3KamMu. JlomyckaeTcs AeaTh KOPITyC ¢ BEPTUKAIBHBIMA
CTCHKaMU (TIPH 3TOM ILTONIAlb OMMOPHOM TUIONIAIKA NTPUOTU3UTEIHFHO paBHA IUIONIA U CEYCHHUS TIOJOCTH PEIYKTO-
pa), OTHAKO TaKasi KOHCTPYKIIHS KOPITyca 3HAYUTEIHFHO YBEIHMYUBACT 00hEM Maciia, 3aJJMBaeMOT0 B KapTep IUIs
CMa3KH 3y04aToro 3alerieHus U, KpOME TOTO, OHA BBITJISIUT HE OYCHD KPACHBO.

3. OCHOBBIBasICh Ha YETHIPEX BCIIOMOTATEIbHBIX MPSMBIX, CO3AAHHBIX MOCIEIHUMH, TOCTPONTE MPSIMOYTOJIBHHUK
TIPY TIOMOIIM OJTHOMMEHHOM KoMaHabl. Vcnonb3ys nacTpyMeHT CKpyTIIeHHE Ha yriiaX 0o0beKTa manenu ['eomerpus,
chopmupyiiTe ABa CKPYTIECHUS paguycoM 6 MM Ha BEpXHHUX yIiiax mpsMoyroyibHuka (puc. 2.113). TToctpous omop-
HBIN (IIaHeIl, OTPEeIaKTHPYNUTE IOJIOKEHIE XapaKTePHBIX TOUEK IBYX BEPTUKAIBHBIX OCEBBIX: BEPXHUE TOYKH II0
KOHTYPY KPBIIIKH PEAYKTOPA, HIDKHUE TOYKU — TI0 HIDKHEH I'paHHIle OTIOPHOTO (hIIaHIa.
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Puc. 2.113. OnopHslii dranen Kopimyca peaykTopa

4. BBIOIHNTE KOHTYP KOPITyca PeayKTOpa, OTTAIIKUBASICh OT TOUYEK MEPECEUECHHUs BCIOMOTaTeIbHOM T€OMETPHH.
[Ipn mocTpoeHNH KOHTYpa CTEHKH PEyKTOpa PEKOMEHIYIO BOCIIOIb30BaThCSI HHCTpyMeHTOM KacarenbHblil oTpe-
30K Uepe3 BHEIIHIO TOUKY rmaHenu ['eomerpust (puc. 2.114). B xadecTBe KpHuBO# 71 KacaHUS YKOKUTE BCIIOMOTa-
TENBHYIO YTy, @ Ha4aJlo 9TOTr0 OTpe3Ka JOJDKHO COBNAlaTh C HauyallbHOM (HIKHEI) TOUKOM AyTH CKPYTJICHUS U30-
Opakenns onopHoro ¢aanna. OcranbHoe n300pakeHHe KOHTYpa KOpITyca MO>KHO JIOPHCOBATH, OOYEPETHO TPH-
MEHsIsI HHCTpYMEHTHI J{yra u OTpe3qK WM OTHOM KoMaHo#1 HenpepbIBHEIH BBOJ OOBEKTOB.

\“\ N

I

Huna 1730571
ron 1148683

EAH#aRwan Touka

Puc. 2.114. TlocTpoeHue kacaTeIbHOTO OTpE3Ka

5. Co3nmats O0OBIIIKK M pedpa KECTKOCTH Ha KOPITyce HAMHOTO TIPOIIE, 9eM Ha KPBIIIKe. Beimennute ykazaHHbie
TCOMETPUYECKUE OOBEKTHI Ha KPBIIIKE PEAYKTOPa (71 3TOTO HE 0053aTEIEHO MEPEXOAUTh Ha CIIOH ¢ M300paKCHH-
€M KPBIIIKH), HAKMUTE KHOTIKY CHMMETpHsI Ha TTaHeH PeakTupoBaHue U BBITIOJHUTE OTOOPaKCHUE OTHOCUTEIIh-
HO TOPH30HTAIBLHOM oceBoi. Kak BbI 3aMeTmin, 0TOOpakeHHOE N300paskeHHE OCTAIOCh Ha TOM XK€ CIIOE, YTO U €T0
TIPOTOTHIL. B mpuHIHIIE, B 3TOM HET HIUYETO CTpanrHoro. OQHAKO eCITH BBl XOTUTE, YTOOBI OOOBIIIKH KOpITyca pac-
MOJIATAIUCH Ha TOM K€ CIIO€, YTO U CaM KOPITYC, BaM CJICAYET BBLICIHUTH BCE OTOOpaKEHHBIC 0OBEKTHI, BBIPE3aTh UX
¢ uepTexxa (komaHna MeHio Penaktop > Beipe3ats win coderanue knasuin Ctrl+X), mocite 4ero BCTaBUTh Ha CIIOH,
Ha KOTOPOM M300paxkeH kopmyc (komaHna MeHio Penakrop > BeraButh win couetanue knapum Ctrl+V). Obs3a-
TENBHO MPOCIIEIUTE, YTOOBI NP yIaJIeHUHU (BbIPE3aHUH) OOBEKTOB YepTexkKa U MPU MX BCTABKE BBl YKa3allu B Kade-
cTBe 0a30BOH OJIHY M Ty XK€ TOUKY Buna. CHMMETpHIHOE N300pakeHNe HeOOX0IUMO OyIeT HEMHOTO OTPEIaKTHPO-
BaTh U3-3a TOTO, YTO TONIIHMHA ()JIaHIa KOPITyca MPEBbIIIAeT TOMIIUHY (IaHIa KPBILKK peaykropa. Bam Takke
NPUIETCS BPYYHYIO JOPUCOBATh PeOpO )KECTKOCTH MO KPBILIKOI BEAyIero Bajia. 3aBepIinB pelaKTHPOBAHHUE,
yJIaJIUTE BCIIOMOTATEIbHYIO TEOMETPHIO ¢ yepTexa (puc. 2.115).
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Puc. 2.115. UepTex kopmyca peryKTopa

OnmHako 9TO ele He Bce H300paxkeHne Kopiyca penykropa. YToOsl MOKHO OBLIO ONIpeNessaTh YPOBEHb Macia 0e3
OCTaHOBKH U Pa300pKH PEAYKTOPA, KOPITYC TOJDKEH COACPKaTh Pa3IMYHbIC MTOKa3bIBAIONIUE IpucrnocoOneHus. [
HAIlIeTO peAyKTopa IPUMEM B KaUeCTBE YPOBHEMEPA MACI0yKa3aTEIbHBIN 5Ke3J (LIyI), KOTOPHIA BCTABIAETCA B
CIEIHATIbHYIO HUIIY B KOpIyce peaykropa. Ha ueprexe 3Ta HHIIA U caM »Ke31 MOKa3bIBalOTCs B paspese. VIMeHHo ¢
BBIPE3a MBI M HAYHEM HX CO3JaHUE.

1. TToctpoiiTe Tpu MPSAMBIX: EPBYIO ApAILIEIHHO MEPEIHEN CTEHKE PeIyKTOpa, CMEIIEHHON OT Hee BHYTPh KOPITY-
ca Ha 8 MM, JIBe IIOCJIeIyIOLINE Napaie]bHO HIDKHEH IpaHuLe OOPHOro (JiaHIa, CMEIEHHbIE COOTBETCTBEHHO Ha
4 u 12 MM BBEpX OT Hee.

2. I1o mocTpOEHHBIM BCIIOMOTaTENbHBIM PSAMBIM HAUHUTE CO3JaHKE BhIpe3a (puc. 2.116): ropucyiite BHyTPEHHIOO
MOBEPXHOCTh CTEHKH KOPITyCa, yIaUTe HEHY)KHBIC IyT'H U JIMHUH (TIPH HOMOIIM KOMaH bl Y ceub KPUBYIO) U CO3-
JaiiTe TMHUIO-TPaHUIy paspe3a (komanaa — Kusas besbe, cTuib nuuum — J1s muHuE 0OpHIBA).

Puc. 2.116. Hauano noctpoeHus Bblpe3a B KOpIyce

3. Temeps HYXKHO CO311aTh H300pakeHIEe MacIOyKa3aTeIbHOTO ke3a. Eciin BB IMeeTe TOUHBIE pa3Mephl 3TOH Je-
Tanu (OHHU MIPUBOASITCS B CTICIIHATILHOMN TUTEPAType), MOKETE BEITIOIHUTH €€ Ha YepTexe camocTosTensHo. Ha ca-
MOM JIeJIe ITYT, KaK U KPBIIIKa CMOTPOBOTO OTBEPCTHS, HE SBIIETCS OYCHb BAXKHOM JETAIBIO B PEIYyKTOPE, IIO3TOMY
€r0 3a9aCTyIO BBIIIOJHSIOT MTPOM3BOJIFHO (B pEabHBIX YCIOBHAX HA IIPOU3BOICTBE €r0 HHOTAA BOOOIIE 3aMEHSIOT
KYCKOM TIPOBOJIOKH WJIH KAKUM-JTHOO APYTUM TOTOOHBIM mipeameToM). [ToaToMy st m30aBiTto Bac OT HEOOXOIUMOCTH
TPaTUTh BpeMsI Ha pUCOBAaHUE STOTO dJIeMeHTa. BBl MOKeTe MPOCTO BCTABUTH MACIOyKa3aTeIbHBIHN jKe31 U3 TOTOBO-
ro ¢parmenTa B ¢aiine ILlyn.frw (HaxoauTcst Ha puiIaraeMoM K KHUT'e KOMITakT-aucke B nanke Examples\I'aBa
2\PenykTop OMIMHAPHUYECKHN ), IS YETO CIIEAYeT BBIIIOJIHUTh KOMaHly KOHTEKCTHOTO MEHIO BeTaBuTh BHEITHUN
¢parmenr. [TosiBuTcs okHO BeIOOpa daiina Gpparmenra. Ykasza ¢aiia, onpenesMTe TOUKY BCTaBkH (pukcannn uzo-
Opakenus). [Tocie 3aBepiieHNs BBIOIHEHHS KOMaH/Ibl OTPEIAKTUPYHTE YTroJl IOBOPOTA BCTABJIEHHOTO (hparMeHTa
OTHOCHTEJIFHO JIpYTUX OOBEKTOB YepTexka (II0BOpaYNBaHNE OCYIIECTBISICTCS IIPHU MMOMOIIH XapaKTEPHbBIX TOUYCK).
Pasmepsl HUIIN 715 pa3MENIeHHUS Ke3J1a MPUHIMAIOTCS KOHCTPYKTHUBHO (KeJIaTeIbHO, 4TOOKI JKe31 Ha 2/3 morpy-
JKaJICsl B MacJIo, 3aJIUTOE B KOPITyC peaykTopa). BeraBienHoe n300paxkeHne jke37a U BCTIOMOTaTeIbHAs T€OMETPHS
JUTS IOCTPOCHNS HUIITH TTOKa3aHbl Ha puc. 2.117. BcnomMorarenbHbIe THHUAN HYKHO CO3/1aBaTh YK€ TIOCIIEe BCTABKHU H
MIOBOPOTA N300paKeHUA Ke3Ja.
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MoETOpHTE: BCTAEWTE dparMeHT

MocneaHHe KoMaHAb! b ™

R BoraewTs Shift+Insert

AEpeED NOCTPOEHHS

Co3AaTE NOKaNEHEIR dhparMeHT

BCT3EBHTE BHEWHKA GparteHT —

[apareTpel TEKYIWEMD YSPTEXA. ..

MzMeEpHTE 3

Puc. 2.117. BeraBneHHOe H300paKeHUE MacI0yKa3aTeJIbHOTO Ke3ia

IIpumeuanue

BceraBuTh BHEIIHAN (parMeHT MOKHO TpeMs criocodamu: B3sTh B JokyMeHT (M300pakeHrne ()parMeHTa COCTaBIsCT
€IMHOE 1IEJI0e, HO HE COJCPKUT CChUIKH Ha (a1 ICTOYHHK), BHEIIHEH CChUIKON (TIOMEIICHHBIN ()PArMEHT IO~
JIep>KUBAET CcBA3b C (aityiom, n3 KOTOpOro ObLT BCTABJIEH, M H3MEHSETCS, €CiM 3TOT (ails Ob11 n3MeHeH) u Paccbl-
naTh (()parMeHT MOMEINACTCs Kak HAa00p OOBIYHBIX TEOMETPHYCCKUX IPUMHUTUBOB). BbIOOp crioco6a BCTaBKHU OCY-
MIECTBILIETCS TP TIOMOIIH KHOTIOKIIEpEKITIoUaTesNeii Ha ITaHeIn CBOUCTB Wit moaMeHi0 CTIoco0 BCTaBKA KOHTEKCT-
HOTO MeHIO. PexoMeHIyro Bceria UCTI0Ib30BaTh BTOPOH CITOCOO MPeayCMaTPHUBAIOIIHMA CBSI3b C (PailyloM, TOCKOJIBKY
BBI BCETIa MOXKETE Pa3pyIInTh (pparMeHT Ha COCTABIIONINE, TEM CAMBIM Pa30pBaB CBS3b C (aiIOM-HCTOUHIKOM.
IIpu mepBBIX ABYX crioco0ax BCTaBKH (pparMeHTHI HE MOTYT OBITh OTpedakTHpoBaHsI cpeacTBamMu KOMITAC-
I'paduk Ge3 nmpeaBapuUTENHHOTO Pa3pYIICHNUS.

4. 1511 3aBepIIcHUs BRIYCPUUBAHUS pa3pes3a JOPUCYHTe HULTY, YAAJIUTE HeHY)KHBIC JIMHUH B pa3pese, co3aaiire
MITPUXOBKY KOpITyca ¥ 0003HAYBTE YTy JIMHUYU BEPIIUH 3yObeB Kojeca (quaMerp 415 MMm), KOTopast BUIUMa B pas-

pese (puc. 2.118).

Puc. 2.118. Macnoyka3aTenbHBIH XKe37

5. 3aBepIIaroIUM MITPUXOM CO3JaHusl ciost KopIyc siBJseTCsl BBIOJIHEHHE H300payKeHUS] MaCIIOCIIMBHOMN MTPOOKH.
Yarie Bcero ee pa3MelaroT B HIDKHEW YacTh 3aHell CTeHKH PeyKTopa, a Ha TIIaBHOM BHJIE MOKa3bIBAIOT B pa3pese,
no700HO MacioyKasaTeabHoMY xe3ny. [loarato, B HallleM mpuUMepe ellie OJUH pa3pe3 OYAET JUITHUM, TIO3TOMY
MOCTPOUM H300pakeHHe MPOOKH B OOKOBOH CTEHKE peayKTOpa 0e3 pa3pe3os.

Ecnu cefiuac BHUMATENBEHO TIOCMOTPETh HA BBITIOJIHEHHBIN YEPTEk INIABHOTO BUJIA, TO, TAXKe HE UMest OOJIBIIOTO
OTbITA B KOHCTPYHUPOBAHUH, MOYKHO OIIYTUTh, YTO YETr0-TO HE XBaTaeT. ECiM MOCie 3TOTo BbI ellle BHUMATEIbHEE
paccMoOTpUTe BHI CBEPXY, TO 0€3 Tpy/a MoiMeTe, 4ero UMEHHO: Ha (iaHIax U 600ObIIIKaX KOPIyca U KPBIIIKH He-
JIOCTAET KPEIIEHKHBIX IIEMEHTOR.
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Jis mpepoTBpaIieHus OTBUHYMBAHHSA OOJITOB, COSTUHSIONINX KOPITYC C KPBIIIKOW, TIPH YAAPHBIX WM BUOPAIIHOH-
HBIX Harpy3Kax Ha peAayKTop IO TaiKy mepes 3aKpydnBaHUEM yCTaHABIMBACTCS yIpyras maida. M3o0paxenns
CTaHIAPTHHIX MIali0, Kak 1 O0JITOB M rack, MO>KHO BCTaBUTh W3 KOHCTPpYKTOpCcKo# 6ubmmoTtekn cuctemsl KOMITAC-
I'padux. OgHAKO HE CHIEIINTE TOMEMIATH B UEPTEX MO OTACIBHOCTH BCE DJIEMEHTHI, (POPMUPYIOITIE O0ITOBOE CO-
eanHeHue (KPemeKHBIH AJIeMeHT). B Toif ke KOHCTPYKTOPCKO# OMONMnoTeke eCTh CrienraibHas KoMaHa (He BXO-
IImast Hu B ogHy U3 rpymnn) — Kpenexnsiit anemenT. [Tocie ee BIOOpa MOSBUTCS THAIOTOBOE OKHO, TIO3BOJIIONIEE
HACTPOMTH BHEIIHUH BUJI M XapaKTEPUCTUKH CO3/IaBaEMOr0o KperexxHoro aneMenTa (puc. 2.119). Ha Bkiaake Bee
9JIEMEHTHI BBl MOXKETE BHIOMPATH JIIOOBIE CTaHAAPTHBIE JIIEMEHTHI KPEIexka, I10cje Yero Mpy MoMoIy KHonku JJo-

6asuts ™ (WM TIPOCTHIM TIEpEeTaCKUBAHUEM ) JOOABIISITh UX B COCTaB CBOTO KPETICKHOTO dJIeMEHTa. 3aaiiTe Takue
HACTPOWKH KpenexHoro 3nementa: 6oat mo 'OCT 7798—70, maiioa no TOCT 6402—70 u raiika mo 'OCT
5915—70. Obparure BHUMaHUe, YTO 1Iai0a U raiika pa3MenieHbl B HIKHEM CITHCKE, YTO yKa3bIBAET CUCTEME Ha
HEOOXOAMMOCTb Pa3MEILCHHUS 3TUX SJIEMEHTOB BHHU3Y 00JITa, a HE y €ro TOJIOBKH. Y CTAHOBUTE TIEPEKIII0OUaTelb B
nojioxeHue [ naBHbIHM Bua, a B ob6nacti PucoBats yuactok caumure naxok Cpeanuii. Ecim aToT dhiaxok ycras-
JICH, 3HAYUT, B U300paKCHUH KPETIS)KHOT0 3IeMeHTa 00T OyIeT OTPUCOBaH OT OCHOBAHUS FOJIOBKH JI0 IIAHOBI.
[TockopKy Ha TJIaBHOM BHIE€ BCE KPENEeKHBIE 3JIEMEHTHI OyIyT H300paskeHbI 06e3 pa3pesa, To HaM 3Ta 9acTh U30-
OpakeHUs He HyXHa (ee BCe paBHO NPHUIIIIOCH OB yIAIATh BpydHYI0). CHSIB TaHHBIN (r1akOK, BBl aBTOMATHIECKH
n30aBUTECH OT YaCTH N300pakeHHs 00JITa, HEBUIAMMOH 3a (hpIaHIaMM KPBIIIKH B KOPITyca.

JL1s TOCTpOCHNS KPEIIe)KHBIX 3JIEMEHTOB C/ICTANTe CIIeIyIoIee.

1. Co3pmaiiTe HOBBIH cIOH, Ha30BUTE ero Kpenex u caenaiite TeKyIuM.

2. Haxxmute kHOnKy BepTukanbHas npsimMas Ha nanenu ['eometpust. [TocTpoiite BepTHKANIBHBIC IPSIMBIE, TIPOXO/Is-
LIMe Yyepe3 LEHTPHI BCeX KPENEeKHBIX 3JIEMEHTOB (X Ce4eHH) Ha BUAE CBEPXY. TaKuX MPSIMBIX IOJDKHO OBITH CEMb,
4eThIpe st 00ITOB HAa OOOBIIKAX U TPH JJsl O0NTOB Ha (hIaHIAX.

3. Bribepure B KOHCTpYKTOPCKO# 6nbimroTeke 00bekT KpenexxHblit anemenT. ITosBUTCS 11a10roBoe OKHO (CM. pHC.
2.119).
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Puc. 2.119. luanorosoe okHO KpenexHbIii a1eMeHT

4. Beibepure u3 packpbiBatomierocs cnrcka Juamerp d 3naduenne 10 (muametp 60JITOB, COSTUHSIIOMUX (IIAHIIB),
OCTalbHBIC TApaMETPBl HACTPOITE, KaK OBUTO OMMCAHO BHIIIE.

5. Haxxmute OK, 9T00bI HawaTh BCTaBKY. [Ipy 3TOM HOMeImaeMblii KpenesKHBINA JIEMEHT CBOOOIHO ITepEeMeIaeTCst
10 YepTeXy U OTPHUCOBBIBAETCA (haHTOMOM (HAIIOMHIO, PAaHTOM — 3TO BpeMEHHOE H300pakeHne 00beKTa TOHKIMH
JUHUSAMH B cepbIX TOHaX). [[[eTKHUTE KHOTKOW MBIIIN Ha TOYKE TIEpECeUCHNs KpaltHel IeBO BCTIOMOTaTeIhHOU
MIPSIMOI ¥ BEpXHEW TpaHMIIBI (hIaHIa KPBIIKK peaykropa. [Tocie dhukcanmm ronoBky 605Ta KpENeKHOTO TaKeTa
OTpEryJIUpyHTe ero IIMHY (OHa CBOOOAHO M3MEHSETCs), 3a(MKCHPOBAB BTOPYIO TOUYKY Ha TO e BepTHKaJIbHOU
TIpSIMOH, HO Ha HIDKHEH rpanune ¢ianna kopmyca (puc. 2.120, a). O6pature BHIMaHHE: HECMOTPS Ha TO YTO B
(haHTOME KpETIeKHOTO 3IeMeHTa 00T OBIII OTPUCOBAH MOJHOCTHIO, IT0CJIE OKOHYATENILHON (PUKcanuy nakera B 4ep-
TEXe CPEIHNH yJacTOK ero npormaznaeT (He n3o0pakaercs), Kak u ObLIO yKa3aHO B OKHE HACTPOeK OMOIMoTexu (puc.
2.120, 6).
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Puc. 2.120. KpenexxHblit a11eMeHT: pa3MelieHne Gpantoma Ha yeprexe (@), 3ahuKCUpOBaHHBIN 31eMeHT (6)
6. He BBIXO1151 M3 OMOIMOTEYHOM KOMaH 1Bl (TO €CTh HE TPEphIBasi IPOLIECC BCTABKM), HIOCTPOMTE €lle ABa TAKUX Ke
KpemeXHbIX 2eMenTa. [locie nepeiinnte Kk popMupoBaHHIo Kperexxa Ha 600bimkax. [Io coctaBy oH HUYEM HE OT-
JMYaeTCs OT KPEIEXKHOro NaKeTa, COSANHSIONEro (IaHIbl KOPITyca U KPBIIIKH, TOJIBKO JHaMeTp COSANHECHUS
(mmameTp pe3bOBI O0NTa, FaliKK M AMaMeETp MIaii0bl) HeCKOJIbKO Oosbuie — 14 Mm. Jlist 3TO# e Bocnob3yiTech
KOMaHJI0H MEHIO TeKyliel onepaunu 6uonuoreku — [Tapamerpsl. Ecii BB He 3aBepIIMIIM BBITOJHEHUE TEKYIIEH
OMOMMOTEYHOI onepalyy, TO MEHIO OYAET AOCTYIHO B JICBOM BEPXHEM YTITy TIIABHOTO OKHA MTPOTPaMMEI (pHC.
2.121). JIBaxnsI menKkHyB Ha ImyHKTE [lapameTpsl, BBl BHOBb BBI30BETE OKHO KpemeKHbIi 31eMeHT, B KOTOpOM
MOXHO HACTPOMTH NapaMETPhl HOBBIX KPETIE)KHBIX ITAKETOB U MPOJOJDKUTH X BBOA. B Hamewm ciygae HeoOxonmumo
JWIIb U3MEHUTB ANaMETp, BEIOPaB U3 packpbiBaronierocs cnucka sHadenue 14. Haxxmmre OK n npopomkute pas-
MEIEHUE KpeTexa Ha yepTexe (YOeAUTeCh, YTO JUAMETP BCEX COCTABIIAIOIINX KPEMEKHOTO MTAaKeTa N3MEHUIICA U
cTain paBeH 14 MM). AHAJIOTHYHO CO3aHHIO COSAMHEHUH Ha (h1aHIax, HOCTPOIMTE YEThIpEe KPEMEKHBIX AJIEMEHTa Ha
000BIIIKax INIABHOTO BU/A. Y JaINTE YacTh KOHTYPa KPBIIIKH U KOPITyca, KOTopas ObuIa MepeKphITa H300paKeHuEM
OouiTa KpaliHel MpaBoil GOOBIIIKH.

KpenekHblH 30 e HT E”§| E|

MpHEAzES N0 TOPLY

Puc. 2.121. MeHro onepanuy BCTaBKH KPETEKHOTO dJIEMEHTa U3 OMOIMOTEKH

Coser

Bo3MoskHO, BBl 00pamiagy BHUIMaHKE, YTO OKHO, IOXO0XKee Ha TIOKa3aHHOE Ha puc. 2.121, HOSBIAIOCH TP BBITION-
HCHHU Pa3IUYHBIX OHOTHOTCUHBIX kKoMaHI. COBETYIO Yallle MMOJIb30BaThCS MPUCYTCTBYIONIMMH B HEM KOMaHIaMH.
Hanpumep, npu BcTaBke OJJUHOYHOTO OONTA WIIM TaHKH B TAKOM MEHIO TIPUCYTCTBYIOT KOMAaH/BI IS JMHAMHUYCCKO-
TO MEPEKITFOUCHISI TUIIA 0TOOpaXkeHUs (BUA COOKY, BUM CBEPXY U T. I1.), YTO TO3BOJIET BCTABUTH B YSPTEIK HECKOIb-
KO BHJIOB OJTHOTO U TOTO K¢ 00BbekTa 0e3 BhI30Ba JIUATOTOBOTO OKHA HACTPOCK dlIeMeHTa. KoMaHIbI MeHIO pa3iu-
YaIOTCS IS KaXKI0H KOHKPETHOH OMOIHOTEKH.

7. Y nanure BCe BCIOMOTaTEIbHBIE IIPSIMBIE.

Wuorpa, cormacHo TpeOOBaHUSAM BBHIIOTHEHUS M 0POPMIICHHUS COOPOYHBIX YepTeKeH, OMH MM HECKOJIBKO Kpe-
MIEKHBIX 3JIEMEHTOB HEOOXOIMMO TIOKa3hIBaTh B pa3pese. Brl MoxeTe BpydHYIO JOPHCOBATh OTBEPCTHE 0ONTA, O1-
Hako cucteMa KOMITAC-I'paduk npemiaraet 6oJiee U3SANTHOE PEIICHUE.

JomyctuM, He00X0IUMO TIOKA3aTh «OTKPHITEIMY MEPBBIN clieBa OONT, COSAMHSIONINI (HIaHIBI KOPITyCca U KPBIIIKH.
JIBaXK/pl IIEIKHATE HAa HEM, YTOOBI 3aITyCTUTh €r0 peAakTHpPOBaHue. [I0CKOIBKY 3TOT KPETIeKHBIH MAKET SBIIICTCS
OHMOJIMOTEYHBIM JIEMEHTOM, TO IIPH ABOHHOM IIEITYKE Ha HEM OyJeT BhI3BaHA OHONHOTEYHAss KOMaH/a, IPH TIOMO-
LM KOTOPOH 3TOT 3JIEMEHT CO3J1aBaJiCsl, TO €CTh JUAJIOroBoe OKHO KpermexkHbIi aeMeHT. B 3TOM OKHE ycTaHOBHTE
(maxok Cpennuii B 0061actu PucoBaTh yuacTok u duakoxk OTBepcTre (0H 00eCICUUT CO3TaHUC THHUN OTBEPCTHS B
KoTopoe Becramisercs 6ont). Haxkmute kaonky OK u mocMoTpuTe Ha YepTexk: OOJBIIYIO YacTh U3 TOTO, YTO HE0O-
XOJFIMO JUTSI BBIpe3a, cucTeMa c(opMHIpoBaja caMocToaTebHo! Bam ocTaercs Tonpko 100aBUTH KpuBYIO besbe
(BBITIOTHEHHYIO CTHJIEM JIMHUM J1J1s1 TMHUHA 00pBIBa), OTPAHUMYMBAIONIYIO BBIPE3, M CO3JaTh MITPUXOBKY (puc. 2.122).
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Puc. 2.122. KpenexxHblii 21eMeHT (TI0Ka3aH B BEIPE3e)

MBI yCHenHO 3aBEPIINIIN PUCOBAHUE N300paXKeHUs riaBHOro Buna (puc. 2.123), a 3HA4YMT, ¥ BCETO TOCTATOYHO
CJIOYKHOTO COOPOYHOTO YepTeka MAIIMHOCTPOUTENIbHOTO penykropa B cucteMe KOMITAC-T'paduxk. [Tepen namu Ha
mucte popmarta A2 pa3MeIeHBI B2 OPTOTOHATIBHBIX MMPOSKIIMOHHBIX BUJIA, CBSI3aHHBIX MEXKIY COOOH M TIOCTPOCH-
HBIX TOYHO T10 pa3MepaM, MOJy4EHHBIM B pe3yiibTaTe IMPOEKTHOro pacueTra. OHAKO 3TO €IIe HE YePTEXk, a BCETro
JMIIb PUCYHOK. UTOOBI cO31aHHOE N300pakeHHE CTAJI0 HACTOSIINM YEPTEKOM, HE XBAaTaeT pa3MepOB, TOYHO OIIpe-
JETSIOLIMX TEOMETPUIO M B3AaUMHOE TI0JIOKEHHUE JIeTaNIeH peyKTOpa, a TAK)KE NPOHYMEPOBAHHBIX O3UIINH, KOTO-

PbIC TO3KE 6y[[yT CBA3aHbI C COOTBCTCTBYIOIIUMHU CTPOKAMU B CHCHI/I(I)I/IKaHI/II/I, OIMMCBIBAIOIINMU TY WJIN UHYIO JI€-
Tallb.

Puc. 2.123. Yeprex pemykropa (TiaBHBIN BU)

[IpocraBnenne pa3smMepoB U HO3ULIHI

Ha yepTexax peayKTopoB, Kak IpaBHiIo, NPOCTABISIOTCS TAKUE OCHOBHBIC TUIIBI Pa3MEPOB:

* rabapuTHBIE;

* IPUCOEIMHUTEIbHBIC (C YKa3aHHEM KBaJUTETOB, AOIYCKOB H MOCAI0K, IIe HEOOX0IUMO);

* MEKOCEBOE PACCTOSHHE;

* pa3Mephl U pa3MenieHre GyHIaMeHTHBIX 00JITOB (B MPUMEPE HE CO3/TAI0TCS).

WHora Ha yepTexax pa3MellaioT U Apyrue pa3Mephbl, HalprUMep AUaMeTPbl KPENe:KHbIX 3JIEMEHTOB HIIK 3y04aThix
KOJIEC, XOTSI ATO HeXeIaTebHO. [[epeHachIIeHHOCTh YepTeka pa3MepaMu TOJIbKO YCIOKHSET €ro YTeHHE U OHU-
Mmanue. BooOr1ie, Ha cO0pOYHOM YepTexe TOIDKHBI OBITh TOJIBKO T€ pa3Mephl, KOTOpbIe HEOOXOIUMBI TIPH COOpKE
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MeXaHU3Ma, a TAKKe MOHTaXXe PeIyKTOpa Ha paMe, a pa3Mepsl AJIsl TOYHOTO W3TOTOBJICHHSA JeTalel POCTaBIAIOTCS
Ha JICTAJIMPOBOYHBIX YEPTEXKAX.

Haunewm ¢ HaHeceHUs Tpex rabapUTHBIX pa3MepOB: HANOOIBIINE Ta0apuTHI IO JJIHHE, BEICOTE M IIUPHHE PEIYKTOpPA.
YT0OBI KaK-TMOO0 OTIEIUTH Pa3Mephl OT OCTATLHOTO H300paKEHHs, CO3IaliTe HA TJIABHOM BHJIE HOBBIH cioil Pa3me-
pHI (3TO TIOCTIEAHAMN CIIOH, KOTOPBIH MBI co3aannuM). HaxkmuTe kHONKY JIMHEHHBIN pa3Mep Ha maHenu Pazmepsl.
VkaxuTe 1o ouepen KpaiHIo JIEBYIO M KpalHIOKO MPaByIo TOYKHW TiaBHOTO BUAa (puc. 2.124). Ha nanenu

CBOWCTB B TpyIIe KHOMOK THIT HAXKMUTE KHOTIKY [ OpU30HTaNbHBIN | IlepemecTrTe yka3aTeab MBI BBEPX U
3a(pUKCHPYHTE TPETHIO TOUKY, ONPEICIIIONIYIO ITOJIOKEHIE pa3MepHO IMHIH. 3HaUeHUE pa3Mmepa OyneT ompene-
JICHO aBTOMATHUYECKH (pa3yMeeTcsl, C YIeTOM MaciTada TeKyIIEro BH/A).

N AW EA TOYkS

[(TTT1 (TTT1
VI |
Puc. 2.124. Yxa3anue To4eK Uil HAHECEHHsI TabapUTHOrO pazMepa
Baumanue!

Bcerna pasmemaiite pa3Mepsl, 3Ha4C€HHE KOTOPBIX yCTAHABINBACTCS 110 yMOIYaHHUIO, B TOM K€ BUAE, UTO U OOBEKT,
JUISL KOTOPOTO OHU pa3MematoTcs! B mpoTuBHOM citydae Bbl PUCKyETE MOIyYUTh HEBEPHOE 3HAUCHHE HOMUHAA B
pa3MepHON HaINNCH, €M MacIuTal BUAa N300pakeHHsl M MaclITad BUA, TJE IPOCTaBJICHBI pa3Mepbl, HE COBIA-
JafoT.

[To ananoruu nocTpoiTe rabapuTHBIN pa3Mep 10 BBICOTE petyKTopa (MeXy caMol BBICIIEH TOUKOM KPBILIKH pe-
JYKTOpa ¥ OIOPHOI! TUIOCKOCTBIO JIarbl Kopiyca). B aToM ciryyae HeoOX0IMMO co3/1aBaTh BEPTUKAIBHBII pa3Mep.
3auKcHpoBaTh pa3MEpHYIO JIMHUIO JKEJIaTeIbHO CIIPaBa, I/Ie-TO 3a MpeJesiaMu H300paXKeHUsL.

YrtoObl co3naTh TpeTuii rabapuTHBIN pa3Mep (10 MIMpHHE), IEpeiiIuTe B BUJ CBEPXY U CO3AaiTe B HEM HOBBIH CIIOH
Takke ¢ HazBaHueM Paszmepsl. Chenaiite 3TOT cioif TekymuM. C moMoIblo HHCTpyMeHTa JInHeHbIN pa3mep mo-
CTPOMTE BEPTHKAJIBHBIN pa3Mep MEXAY KpaliHUMU TOYKAMH THXOXOIHOTO M OBICTPOXOAHOTO BaJoB (puc. 2.125).
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Puc. 2.125. 'abGapuTHblii pa3mep 10 LIMPHHE

Teneps pacctaBUM NpHUCOEANHUTENBHBIE pa3Mepbl. OHM BKIIIOYAIOT IMAMETPBI COIIPSATaEMbIX YYaCTKOB BaJIOB (C
yKa3aHUEM JIOIyCKOB M KBAIUTETOB), JUTMHY BBIXOJHBIX CTYNECHEH 000MX BaJIOB, a TAK)KE JUAMETPHI U IPUBSI3KH
LIEHTPOB OTBEPCTHH 1OJ1 pyHIaMEHTHBIE OONTHI B JIaNax peayKTopa (3TH pasMephl B IIPUMEPE MPOITYILCHEI).
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He Be1xX0ms co ciost Pazmeps! B Bue cBepXy, OMATh UCIONB3YHTE HHCTpYMEHT JInHeliHbIi pasmep. Co3maiTe Bep-
THUKAIBHBIA pa3Mep, 0003HAYAIOMNI THaMeTp CTYTIEHH 101 HOAIIUITHUK BEJOMOTO Baja, HO HE CICIINTE 3aaBaTh
TPETHIO TOUKY AJIS PUKCANU pa3zMepHOH HaamucH. Kak BBl MOHUMaeTe, [UISI TOTO pa3Mepa 00sS3aTeTbHO HYKHO
yKa3aTh KBAIUTET. UTOOBI HACTPOUTH pa3MEpHYIO HAIINCh, IEIKHATE HA TIoJie TeKCcT maHeIn CBOICTB, B pe3yIbTa-
T€ Yero MOSBUTCS JTHATIOTOBOE OKHO 3aJaHue pa3MepHOi HaamucH (cM. puc. 2.47). B 5TOM OKHe yCTaHOBHTE Tiepe-
kirogatesis CumBoa B monoskerue JK. [loce 3Toro B moe nmpeaBapuTeIs-HOTO IPOCMOTPa B HIDKHEH 4acTH OKHA
nepeJ 3Ha4YeHHEeM HOMMHAJIa JJOJDKEH 0TOOPasuThCsl COOTBETCTBYIOIINI 3Ha4OK. B mone pa3mepa HOMUHAIIA JTOTKHO
OBITH peasibHOE 3HaUeHHe pazmepa — 80 MM, a (iakok ABTO J0JKEH OBITh yCTAHOBIICH.

Hlenkuute Ha kHONKe KBanureT /u1s BbI30Ba OKHA BbIOOpa KBasuTeTa (puc. 2.126). YcraHoBUTE epeKItouaTesb
[TokasaTb KBaJIMTETHI JJIs B IOJIOKeHUe Bana. B cnucke [IpennoururensHple BeIOepuTe 3HaUeHue K6 1 menkHuTe
Ha kHotke OK. B okne 3aanue pa3sMepHoi HaqnuCH ycTaHOBUTE (Di1a)KOK BKIIOYHMTE cripaBa OT MOJIS CO 3HAYEHU-

€M KBAJIUTECTA U HAJKMUTEC OK HOCHC 3TOI'0 BbI MOXKCETC 33(1)I/IKCI/Ip0BaTI> IIOJIOKCHUC pa3MepH0171 HaAIlnucu (pI/IC.
2.127).
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Puc. 2.126. luanorosoe okHo Beibop kBanutera
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Puc. 2.127. PazaMep ¢ KBAIMTETOM CTYIICHH Baja IO/ MOAIATHUK

Co3naBast npeAbI YNl pa3Mep, Mbl BEIOHpAITH KBAJIUTET TOJBKO IS Bajla, TOCKOJIbKY KBaJIUTET OTBEPCTHUS Haca-
JKEHHOTO Ha HEeTO TOIIUITHAKA He YKa3bIBaeTCs (MTOAIIUITHUK — CTaHAapTHAs netanb). OmxHako, GopMupys pazmep
JUISL CTYTICHH BaJia, COIPSDKEHHOM ¢ 3y04YaThiM KOJIECOM, KBaJIHUTET HY)KHO OyIeT yKa3bIBaTh H ISl KOJieca, U JUIs
Basia. K coxkaseHuo, B 3TOM cilydae pasMepHYIO HAJIHUCh PUACTCS AOTONHITh HY)KHON HH(pOpMAIHEeil BpY4HYIO.
CoenuHeHne 3y04aToro KoJjieca ¢ BaoM, Kak MPaBIJIO, BRIOIHSETCS 1Mo mocaake H7/p6. s nodaBneHus Takon
HAJIITUCH TOCTIC 3HAYCHUS HOMUHAJIA HE0OX0AMMO B OKHE 3aJlaHue Pa3MEPHOI HAAIMKUCH YCTAHOBUTH KypCOp B MOJIE
TekcT mocie, Aajnee BHIMOIHUTh KOMaHy MEHIO TAHHOTO OKHA BceTaBuTh > JIpo0Ob > CpemHeld BBICOTHI M BPYYHYIO
HAOpaTh B YHCIIUTEIIC KBAIUTET OTBEPCTUS B Kojiece H7, a B 3HaMeHaTene — KBamuTeT Bana p6. He 3a0yapTe BbI-
Opath 3Ha4OK AuamMeTpa. [locne gukcanum pasMepHON HaIITUCH BbI MOJTYYUTE CICAYIOIIee H300pakeHUe pa3zMepa
Ha gepTexe (puc. 2.128).
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Puc. 2.128. PazMep mocaaku KoJieca Ha Bajl

[Tono6HO pa3MeleHHIo pa3Mepa Ha yJacTKe Bajla MO NOALIMITHUK, IPOCTABbTE JUaMETPhI BCEX OCTAIBHBIX CTYIIe-
Hell BaJia, a TaKkKe JUIMHY rociieqHero ydactka (puc. 2.129). Coznaiite Takoii ke Habop pazMepoB AJIsl BEAYLIETO
BaJa.
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Puc. 2.129. Pazmepsl cTymieHel Be1oMOTO Baia

Teneps Hy>KHO IPOCTaBUTH MEXKOCEBOE PACCTOSHIE. DTOT pa3Mep JydIle BCEro pa3MECTHTh Ha TJIABHOM BHUAE, IS
Yero nepeuuTe B 3TOT BUJ, ClIeTaiTe TEKYIIUM ciIoi PazMepsl 1 mocTpoiTe ropu30HTAIBHBIA pa3Mep MEXKIY JIBY-
M$ BEpTHKIEHBIMU OCEBBIMHU.

MBI OJOIITH K 3aBEpIIAIONIEMY 3TaIy CO3MaHHUs COOpPOYHOTOo depTeka peaykTopa. OCcTanoch JUIb IPOCTAaBUTh
0003HaYCHHS TIO3HIIUI KO BCEM JICTAJSIM, BXOISIIUM B PEIyKTOp. B 3TOM HET HUYEro CII0KHOT0, OCOOCHHO I10
CPaBHEHHIO C TOW paboTOoi, KOTOpYIO MBI yxke npoaenand. B KOMITAC-I'paduk pa3MecTuTh BCe MO3ULIH MOXKHO
3a OJIMH BBI30B KOMaH/1bl O003HAYCHUE MO3UIIHI (€€ KHOIKA HaX0oaAuTcs Ha manenn O003HauYCHUS ).

Iepeliaute B CUCTEMHBIH BU YepTeka (OH UMEET HyJIeBOW HOMep). MaciuTad Buia 37eCh HE UMEET 3HAUYCHUS, 110-
CKOJIbKY MTO3ULMOHHBIE JINHUU-BBIHOCKU JIMIIB YKA3bIBAIOT Ha JIETallb, HO HE ONPEACISIOT €€ TeOMETPUUECKUE Pa3-
Mepbl. Haxkmure kHonky O603HaYeHHe TO3UIHH. )11 pa3MenieHnsl MO3UINOHHON JIMHUY JOCTATOYHO YKa3aTh BCe-
TO JBE TOYKH Ha YEPTEXKe: IepBas — TOUKA, B KOTOPYIO YITUPAETCs TMHUSA-BBIHOCKA (TO €CTh 100ast TouKa Ha U30-
OpakeHUH JeTajH, KOTOPOil OTBeYaeT TeKyIast MO3UIHS), BTOpasi — OTIOpHAs TOYKa JJIs pa3MeEIIeHHs [TOJIKU C HO-
MepoM ro3unuu. [locne 3amaHus BTOPOH TOYKH HHOTAA €IIe IPUXOANTCS PEIaKTUPOBATh Pa3MENICHHUE TTIOIKH —
CJIeBa WJIU CIIPaBa OT yKa3aHHOM TOYKHU. [IJIT 3TOTO CYImIECTBYIOT IBE KHOIIKH-IIEPEKITIOUaTeNs Ha TAaHETIN CBOMCTB.
B mpunmune, 3to Bce. CnequTh 3a IpaBIIIHOCTHIO0 HyMEpaIiy MO3HINH He Hato (CHcTeMa OTCISKUBALT 3TO aBTO-
MaTHYECKH), [IO3TOMY BaM HE HY)KHO OyJIeT BBOJUTH KaKUe-THOO 3HAYCHUS BPYUHYFO. 11 OObEIMHCHUS TO3UIIHIA
(Tak MHOT/Ia TOCTYHAIOT P 0003HAYCHUH KPETIEKHOTO 3JICMEHTA, COCTOSIIECTO U3 HECKOIBKUX CTAaHAAPTHBIX JICTa-
JIei, 9TOOBI HE MEPEHACHIIIATH YEPTEXK JTMHUIMHU-BEIHOCKAMH) BBl MOXKETE 3alIOJHUThH HAITUCh MO3UIIMOHHON THHUN
BBIHOCKH B OKHe BBenute TekcT (puc. 2.130). 3To OKHO BBI3BIBACTCS IICITYKOM KHOTIKHM MBIITH Ha 1oyie TekcT nane-
JI1 CBOMCTB.
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Puc. 2.130. O0beqriHEHUE HECKOIBKUX MO3UIUN

IIpocTaBuB Bce MO3UIUY [T CTAHAAPTHBIX M YHUKAIBHBIX JIETajleH (BCEro B peAYKTOPE UX TOJDKHO OBITH 31), BBI
MOJKETE BEIPOBHSTH TOJOKCHHUE MOJIOK, HCIIOTB3ysT KOMAaHIbI CHCTEMHOTO MEeHIO HCTpYMEHTHI > BBIpOBHSTE 1O-
3HIUH TI0 TOPU30HTANN U IHCTpYMEHTHI > BBIPOBHATH MO3UIMHU 110 BEPTUKAIN W KHOTIKK BBIPOBHSTH TO3ULINU
10 TOPU3OHTAIH ¥ BBIPOBHSTH MO3UIIMH TI0 BEPTHUKAIH, HAXOAAIINECS B OJHOU rpyIne ¢ KHomkoi O0o3HaueHne
MO3HIHMI Ha manenu M3Mepenus. [Jist 5TOro BhIIEIUTE TO3UIINH, KOTOPbIE COOMpaeTech BBIPABHUBATH, BBIIOJIHUTE
COOTBETCTBYIOIIYIO KOMaH/Iy U YKQKUTE TOUKY, [I0 KOTOPOIl CHCTEeMa BHIPOBHSIET MOJKH C HOMEPaMH MO3UIIHH.
UepTek OOHOCTYHEHYATOTO NIIHHIPUIECKOTO PEAYKTOPa MOTHOCTHIO roToB (puc. 2.131).
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Puc. 2.131. ummaapudeckuii OQHOCTYIEHIATEIH PEIYKTOP

195

475




