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BBEAEHIIIE 

IJ paKTHKYM no KOMObiOTepHOH rpaqmKe - MeTOJ],11 Y:eCKOe py­

KOBOJ],CTBO K BblflOJ!HeHJ-110 npai<T11"1.JeCK11X 3a.ll,aH11H B CUCTeMe 

aaTmtaTH3upoaaHHoro npoeKTHpoBaHHR: AutoCAD KopnopaUHH 

Autodesk. Ilpe.ll,Ba3Hal.JeH JJ.JJH cTyJJ.eHTOB 11H)f(eHepHo-TeXHHl.Jec­

KHX cneuwaJJbHOCTei1. B .ll,aHHbi MeTOJl.H'-leCKI1X yKa3aHHHX Ha 

I1pHMepe KOHKpeTHblX rpacpw-teCK11X 3aJ],aliHH OTIHCaHbl cpe.ll,CTBa 11 

COOC06bJ p a60Tbl B cpe.ll,e aBTOMaTH311pOBaHHOrO npoeKTHpOBaHHR 

AutoCAD 2006 . O co6oe BHHMaHHe yJJ.eJJeHo oco6eHHOCTHM Ha­

CTpOHK11 nap aMeTpOB KOMaH.ll, A utoCAD , I103BOJJR:IOIQHX npH6JIH-

3UTb rpacpHl.JeCKOe ocpopMJietme Y:epTe)f(a K Tpe6oBaHH.R.M fOCT 

2.301-2 .307-68 . 
I1paKTHl.JeCKJ.1e pa60Tbi CO.ll,ep )f(aT: 3aJ],aHHR:; I1pHMepbi BblOOJI­

HeHMR: ; OOMCaHHe UCI10Jib3yeMbiX npH I10CTpoemU1 YepTe)f(a KO­

M3H.ll,; peKOMeHJ],aUHH 11 I10.ll,p06Hbie l1HCTpyKUHH. 

I1 paKTHKYM ITO KOMilbiOTepHOH rpacpHKe COCTOMT 113 BOCbMH 

npaKTHl.JeCKHX 3a.ll,aHI1H. UeJib Ka)f(J],oro 3a.ll,aHH.R. - oana.ll,eTb 

onpe,D,eJielmo:H rpynno:H rrpaKTHl.JeCKHX yMeHHH npoeKTHpoaamr.R. B 

c pe.ll,e AutoCAD . 

B rrpm.(ecce BblrJOJIHeH11R: npai<TWiecKHX 3a.ll,aH11i1, npe.ll,JIO)f(eH­

HbiX B ,L(aHHhiX r-1eToAH lJecKMx yKa3aH11R:x, Bbi no3HaKOM11Tecb c 

11HTepcpei1coM nporpaMMbi AutoCAD , Hay'-IHTecb Bbli10JIHRTb Ha­

CTpOHKY pa6ol.Jei1 cpe.ll,bi , H3)'l.JMTe ocHOBHbie KOM3HJJ.bi noCTpoeHM.R. 

11 pe.ll,aKTHpOBaHHR: l.JepTe)f(eH, a TaK)f(e KOMaH.ll,bi ynpaBJieHHR: 

3KpaHHbiM 11306pa)f(eHHeM. aTH HaBblKM R:BJI.R.IOTC.R. 6a30BbiM11 J],JI.R. 

.ll,aJibHei1mero , 6oJiee r JJy6oKoro H3yl.feHH.R. rpacp11qecKoro pe.ll,aKTO­

pa AutoCAD . 
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nPAKTI!1~ECKA51 PA60TA 1 

TeMa: HacTpoiiiKa ltlHTepcpeillca nporpaMMbl 1t1 pa6oiieill cpeAbl. 
Pe>tU1Mbl npocMoTpa 'lepTe>Ka ZOOM 1t1 PAN . 

Bbt6op 1t1 yAaneH~t~e o6beKTOB !iepTe>Ka 

1.1. 3anycK nporpaMMbi AutoCAD. 
EcJIH Ha pa6o'IeM CTOJie Windows CCTb 51pJibiK )lJIH nporpaMMbi 

AutoCAD, TO npouecc 3anycKa nporpaMMbi ynpomaeTCH . lloCTa­
TO'IHO npoCTO BbiHOJIHHTb )lBOJiJmJ:i IUCJI'IOK MbllllM no 5IpJlbiKY 

AutoCAD (HJIH BbiHOJJHMTb OJlMHapHbiJ:illl,eJP:IOK MbtlllH no HpJibi­

KY AutoCAD 11 Ha)KaTb KJJaBMlllY Enter Ha KJiaBMaType). 

3arpy3Ka nporpaMMhl 3aMMCT HCKOTOpoe BpCM5f, nO)lO)K)lMTe. 

flocJie 3anyci<a Ha 3KpaHe MOHHTOpa fiO.HBMTC5f r JiaBHOC OKHO 

AutoCAD (pHc . 1.1). 

-fpcop 

Puc. 1. 1. r JiaBHOe OKHO nporpaMMbl AutoCAD 
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1. 2. Hacrpoit:Ka nOJib30BaTeJibCKoro HHTep<J>eit:ca. 

IlepeA HaiJaJioM pa6oTbi IIY)KHO BbinOJIHHTb ueo6xoAHMbie na­

CTpowKH TIOJib30BaTeJibCI<OfO HHTepcpewca . 

3aMAI1TC B aKpamme MCHIO (B BepXHCM IJaCTH 3Kpana), nyHKT 

Tools (Ceps~c)- Options (Hacrpoli!Ka) (p11c . 1.2). 

o > o I 

·-- ---- ------ -----~-

CAD ~tandards ~ 

Ta.R.Iet ~ 

Customize ~ 

0 tions ... 

Puc. 1. 2. HacTpoii:Ka 

B oTKpbiBllleMc>I AMaJioronoM oKue Options (Hacrpoli!Ka) Bbi6e­

pHTe CJICAYIOII{Me OTIUMM: 

B K.TiaAKa Display (3KpaH) - Colors ... (l...lser ... ) - Color 
(LIBeT): Bbi6epHTC I~BCT 06J1aCTH '!CpTC)Ka, Ha KOTOpoi;J 6yAeT 

sbmoJIH.HTbc>I pHcyHoK White (6enblll1) HJIH Biack (l..JepHbllil), 
3aTeM Ifa)KMHTe Apply&Ciose (np~MeH~Tb) {pnc . 1.3). 

BKJiaAKa Drafting (l..Jep4eH~e) - AutoSnap Marker color: 
Bbi6epHTe uneT MapKepa Magenta ( <!>HoJieTOBbiM). 3ToT useT 

xoporno BHACH KaK na qepHoM, TaK 11 Ha 6eJIOM cpoHe . .l{aJiee na 

3TOM )KC BKJiaAKC HaCTpOMTC pa3Mep Mapr<epa Ha cpeAHIOIO BCJIH-

1JI1HY n onun.Hx AutoS nap Marker Size (Pa3Mep MapKepa np~Bs:I3-
K~) 11 Aperture Size (MapKep) . 

Br<Jia,Z(I<a Selection (Bbl6op)- Pickbox Size (Pa3Mep np~l..4e­
na) u Grip Size (Pa3Mep MapKepos py4eK) : Bbi6epHTe 6JIH3KHM K 

MHHHMaJibHOMY pa3Mep. 

1.3. 8biHCCHTC Ha 3KpaH DaHCJIH HHCTpyM:eHTOB, HC06XO~H­
MbiC ~JIH BbiDOJIHCHHH H pe~aKTHpOB3HHH '1CpTC3<CH. 

JlaHeJib HHCTpyMeHTOB - 3TO Ha6op KHOTIOI< C DHKTOrpaMMaMH, 

npeAcTaBJI.HIOII{HMH pa3JIHIJHhie KOMaHAbi A utoCAD. 
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File Edit File Edit 

+ [±] 
Model T~ M o CI•I Layout1 J 

Co~ucl: C o r.a.anc:l: 

~mow E Iemen!: 

Puc. 1.3. H3MeHeHHe uaeTa 3KpaHa 

EcJIH Bbi pa6oTaeTe B AutoCAD 2000, 3aMAHTe B KoMaHAY 

3KpaHHoro MeHio View (BillA) - Toolbars (naHefllll). 0TKpoeTc51 

,llHaJIOrOBOe OKHO Bbi6opa naHeJieM HHCTpyMeHTOB . 

EcJIH Bbi pa6oTaeTe B AutoCAD 2006, meJJKHHTe npaBoH 

KHOTIKOM MbiUJH B mo6oM MecTe ceporo noJIH Ha Cmmtaapmnou 
naueAU HJI11 JII060M ApyroH naHeJIH HHCTpyMeHTOB. 0TKpOeTC51 

CTIHCOK ,llOCTYTIHbiX naHeJieM HHCTpyMeHTOB (pHC. 1.4). 
3.l{eCb nepe"HICJieHbl BCe OCHOBHbie naHeJIH HHCTpyMeHTOB 

AutoCAD 11 OTMe"'eHbl Te H3 HHX, KOTOpbie 3aKpenJieHbl B 

OCHOBHOM OKHe AutoCAD (T. e. OTpa)f(aJOTC51 Ha 3KpaHe). 

Bbi6epHTe cJieAyiOmHe naHeJIH HHcTpyMeHToB: Dimension (PaJ­
Mepbl) , Draw (PIIIcoeaHI.IIe), Modify (PeAaKTIIIpoeaHIIIe) , Modify2 
(PeAaKT1!1poeaHIIIe2), Object Properties (Ceot1cTea o6beKToe}, 
Object Snap (06beKTHas:J npiABs:JJKa}, Standard Toolbar (CTaH­
AapTHas:J naHeilb), Object Properties (CsmllcTsa o6beKTOB) . 
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CAD Standards 
o,~ Dimension 
o,~ Draw 
o,~ Draw Order 

Inquiry 
Insert 

o,~ Layers 
Layouts 

o,~ Modify 
Modify II 

o,~ Object Snap 
o,~ Properties 

Refedit 
Reference 
Render 
Shade 
Solids 
Soiids Editina 

· -,~ Standard 

Puc. 1.4. HaCTpoll:Ka naHeJieif HHCTpyMeHTOB 

Jlpu.?.te'laHUJI. 1. 3l(eCb yKa3aHbl TOJlbKO Te IIaHeJI:Ii HHCTpyMeHTOB, KOTOpb!e 

Heo6xol(HMbi Ha~r l(.IHI BbiiTOJIHeHHH naHHbiX Jia6opaTopnbiX pa6oT. B .l(pyrn:x 

CJIY'l3HX Ha6op l!HCTpyMeHTOB MOJKeT OTJ!l!'l3TbCH. 

2. HaCTpoii:KH rrapaMeTpoa pa6oqeif cpe.l(bi AutoCAD, BbiiiOJIHeHHbie a 

rrrr . 1.2 H 1.3, coxpanHJOTCH rrpH nocJie.l(yJOmHx sarrycKax nporpaMMbi .l(aHHbiM 

IIOJlb30BaTeJieM. 
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1.4. Pa3MCCTHTe naHCJIH HHCTJ>YMCHTOB Ha 9KpaHe TaK, KaK 

llOKa3aHO Ha pHC. 1.1. 
IlaHeJTh MHCTpyMeHTOB MO:>KHO pa3MeCTIITb B JII06oif 06JiaCTM 

9KpaHa, nepeTaCKHBa5I ee TipH Ha:>KaTOM JieBOH KHOTIKe MblliiH. 
1.5. CoxpaHHTC <f>aitJI qepTexta c HOBbiM HMCHeM. 

no YMOJI1Iamuo npH sanycKe AutoCAD aBTOMaTW:IeCKH C03tJ;a­
eTC$l HOBbiH qepTe:>K c HMeHeM Drawingt. 

LJ:JI$1 C03tJ;aHH$! co6cTBeHHOfO cpa:ifJia pHCYHKa Bhi6epHTe KOMaH­
AY sKpaHHoro Memo File (<Pallln)- Save As (CoxpaHIIITb KaK). Ha 
3KpaHe TIO$IBHTCH tJ;Hanorosoe oKHo Save Drawing As (CoxpaHe­
HI!Ie pliiCYHKa) (pHc. 1.5). 

Bhi6epHTe nanKy, HanpHMep, Student files (CTy,[\eHYeCKI!1e 
cpaii!Ilbl). IlpHCBOMTe cpaifJiy HOBOe HM$1. J1MR cpaifJia C TeKyrn.eif 
na6opaTopHo-npaKTII'IecKoif pa6oTbi tJ;OJI:>KHo co.n;ep:>KaTb rpynny, 
Baiiiy cpaMHJIHIO n HOMep na6opaTopHoif pa6oTbi 6es npo6enoB, 
TO'IeK H THpe (HanpHMep C112Komo61, r.n;e C112 - HOMep 
yqe6Hofi rpynnhi, Komo6 - - cpaMHJIHR cry.n;eHTa, BbiTIOJIHHBmero 
pa6oTy, f - HOMep TeKyiiieif npaKTH'IeCKOH pa60Tbi). 

Ha:>KMHTe Ha KHOnKy COXPAHI1Tb. 

Puc. 1.5. 0KHO CoxpaHeHHe qepTe:lKa 

1. 6. HaqepTHTe HCCKOJIIJKO npoH3BOJIIJHhiX JIHHHii. 

HaqepTHTe HeCKOJibKO npoH3BOJibHbiX oTpe3KOB c noMoiiibiO 
KOMaH.l(hi LINE (0Tpe30K) (pHc. 1.9). l.JTo6bi HaqepTHTb OTpesoK, 
MO:>KHo: BBecTH c KJrasHaryphi KOMaH.l(y LINE (0Tpe3o~) B KOMaH­
.n;Hoif CTpoKe (pHc. 1.6); Bbr6paTb nyHKT 3KpaHHoro Memo DRAW 
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(P~~tcoaaH!t1e) - LINE (OTpesoK) (pnc. 1. 7) HJIM meJIKHYTb rro 

KHOIIKe C COOTBeTCTBYIOllJ.eH IIHKTOrpaMMOH (pH c . 1.8). 
B rrpou:ecce Bhr'!ep'IHBaHIUI orpesKoB rropa6ora.Hre c Ka)K,n;o.H 

KHOIIKOH cmp01cu cocmo.aJ-twz B ,n;Byx rroJio)KeHHHX ON (BKJIIO'leHo) 

n OFF (BbiKJIIO'IeHp). 

ommand: LINE 

Puc. 1.6. KoMaH.QHa.H cTpoKa . KoMaHna LINE (0Tpe3oK) 

. . . . 
Puc. 1. 7. OcHOBHOe 3KpaHHOe MeHJO, 

IIYHKT LINE 
Puc. 1.8. KHorrKa LINE 

(Orpe3oK) 

1. 7. fioCTpoihe OTpe30K C HCllOJih30BaHHeM pemHMa npHBH30K. 

Y6e,n;HTecb, 'ITO B CTpOI<e COCT05IHH.H BKJIIO'IeH pe)KHM nPIIIB 
(OS NAP). Bbi30BMTe rroBTopno KoMan.n;y Bbi'Iep'IHBannH oTpesKOB 

LINE (OTpesoK) H rrot (Be,n;nre Kypcop (ne U:{eJIKa5I MbiiiibiO) K 

JII060H M3 paHee Ha'lep'IeHHbiX .'IMHMH. TipH ,ll;BH)KeHHM Kypcopa 

B,ll;OJib JIHHMH ,ZJ;OJI)KHbi saropaTbCH MapKephi rrpHB5I3Kl1. Kor.n;a 

Kypcop OKa)KeTC.$1 6JIH3KO K KOHI.J:Y JIHHHH, 3aropHTC5I MapKep B 

¢opMe U:BeTHOrO KBa,n;paTHKa, llJ.CJIKHHTe JieBOH KHOIIKOH MbiiiiH B 

Herrocpe,n;CTBeHHOH 6JIH3ocrn or MapKepa (eM. puc. 1 . 9). B pe3y Jib­

rare rrepBa.H TO'IKa HOBOrO 0Tpe3Ka COBTia,n;eT C TO'lKOH , OTMC'leHHOM 

MapKepoM. 

Puc. 1.9. IlpHMep qepTe)!(a K rr . 1.6 
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IIo,nBetuiTe Kypcop K Jno6o:H ,npyro:H JIMHHM, M, Kor.z(a 3aropMTC.H 
O,niiH H3 .MapKepOB, yKa)KHTe KOHeU: HOBOfO 0Tpe3Ka lll,eJiqKOM 
MblillH (pHC. 1.10). 

Puc. 1.10. Ilpu7>tep -wpmeJKa K n. 1.7 

1.8. Bhi6epnTe KOMcPOPTHhlii pe:>KHM npocMOTpa uao6pa:>Ke­
HHH c noMOIU;hiO KOMaH.l{ ZOOM (IIpu6JIH3HTh) H PAN (IIaHo­
par.mpouaTh), 

Bbi3BaTh KOMaH,nbi ynpaBJieHH.H 3KpamihiM H3o6pa)KeHMeM MO)KHO 

'!epe3 cmaHoapmHyJO naHeJtb UHcmpyflteHmoo KHOIIKOH Zoom 
Realtime (Ysem'lYeHII'le B peanbHOM speMeHII'l) c H3o6pa)KeHneM 

JIYIIbi (pnc. 1. 11). ITocJre aKTMBau:nn KOMaH,nhr ,nlm)KeHne Kypcopa 
B IIOJie 'IepTe)Ka IIpM Ha)KaTOH JieBOH KHOUKe MbiillH 3a_naeT 

rrpn6JIM)KeHMe HJIM yll.aJieHne '!epTe)Ka. 

,ll.pyro:H: cnoco6 - aKTHBaU:MH KHOIIKM Zoom Window (noKa-
38Tb PaMKa) (pH c. 1.12) . IIo3BOJIHeT yBeJIII'IHTb o6neKT, Bbi,l(e­

JieHHbr:H pa.MKOII. PaMKY <PopMHpyeM nocJie aKTnBau:n:n KOMaH,l(bi 
,nBH)KeHHeM MbiiiiH rrpn Ha)KaTo:H JieBo:H KHonKe. By,neT yBeJin'IeHo 

Bee, 'ITO rrorraJio B paMKy. 

l1epeMeCTHTb B rrpe,l(eJiaX 3KpaHa BHpTyaJibHbiH JIHCT 'IepTe)Ka 
MO)KHo KoMaH.no:H: PAN (naHopaMII'lposaTb) (pMc . 1.14). 

BepHyTh H306pa)KeHMe K HCXO,l(HOMY pe)KMMY IIpOCMOTpa MO)K­
HO KHOIIKOM Previous (I1pe,nbl.l(Ylll.MM) (pnc. 1.13) JIH6o KHOIIKa.MH 
OTMeHbi ,l(eMCTBH.H (pnc. 1.15). 

Puc. 1.11. 
Zoom Realtime 
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Puc. 1. 12. 
Zoom Window 

Puc. 1. 13. Puc. 1. 14. 
Previous PAN 



Tiopa6oTaihe c peiKHMaMH ynpaBJJeHHJI aKpaHHbiM H3o6pa1Ke­
HHeM, .n;o6eifTeCb HaH60Jiee KOM<!JopTHOro peiKHMa npOCMOTpa 
-qepTeiKa. 

f. 9. Y ,ll;aJIHTe HeKOTOpbie lUeMeHTbl 'lepTe:>Ka. 

Y .n;aJieHUe o6neKTOB "!epTeiKa MOIKHO BblTIOJIHHTb KOMaHJJ:OH 
Erase (CTepeTb). 

Puc. 1. 15. KHOIIKH OTMeHbi .n:eiicTBIDI Puc. 1.16. K HorrKa Erase (CTepeTb) 

Bhi3BaTb KoMaH.n:y Erase (CTepeTb) MmKHo KHonKo:H (pHc. 
1.16) HJIH -qepe3 nyHKT aKpaHHoro Memo Modify (Pe.QaKTV1posa­
Hlt1e)- Erase (CTepeTb), JIII6o BBecTu c KJiaBuaTyphi B KoMaHt~:­
Hoii CTpoKe. ilpii o6paru.eHIIH K 3TOH KOMaH.n;e 06bJqHoe li306pa1Ke­
HJie Kypcopa II3MeiDieTcJI Ha MaJieHbi<HH KBa.n:paT, Ha3bJBaeMbiH 
npu:o;eJioM (pick box) . 

ilOCJie Bbl30Ba KOMaHJJ:bl B KOMaff.ll:HOH CTpOI<e IIOJIBJIJieTCJI 
no.n:cKa3Ka: Select objects (8bt6ept-1Te o6beKTbt). Bhr6epHTe y.n:a­
JIJieMbie o6neKTbl, o.n;}m HJIH HeCKOJibKO, II no OKOWiaHJIH Bbi6opa 
naJI<MHTe KJiaBmny Enter. 

Bbt6op o6oeK.m06 6 AutoCAD .M.O)f(.em ocyw,ecm6.MlmbCR 6 a6yX . 
pe)KU.M.ax: 

1) ;JH6o Bbi6HpaeM o6neKTbi o.n:nn 3a .n:pyrHM :w:eJil:JKOM JieBOII 
KHonKH MbiiiiH no o6nei<ry, rronaniiieMy B npH:o;eJI Kypcopa 
(pHc. 1.17); 

Puc. 1. 17. Bbr6op o6beKTOB !IIeJI'!KOM Mbi iiiH 

2) JIH6o Bbi6HpaeM cpa3y rpynrry o6neKTOB npHMoyroJibHOH 
paMI<oi1:, 3a.n;a13aeMoi1: ABHJI<enHeM MbiiiiH (pHc . 1.18). EcJIH paMKa 

c¢opMMpoBaJ1<;t ABHIKenneM Kypcopa crrpaBa HaJieBo - 6y AYT 

11 



Bbi6paHbl 6CC o6beKTbi, IlOilaBinHe B paMKY ~eJHIKOM HJIH'IaCTM'I­

HO; CJieBa HarrpaBO - 6y.l(yT Bbi6paHbl mOJlb1W o6beKTbi, IlOITaB­

illHe B paMKY ~eJIHKOM. 

------------------------· I 1 

Gl-. I I 

- - - ' - : EJ· - - - - - EJ - ' -a: 
[3 _ _ ...... -=.:--=a: ... -----.,-- ' . 

: .. ::::)-.:~ 
G---~-- -s I 

•-- -- -----~------------ --

Puc. 1. 18. Bbr6op o6oeKTOB paMKOH 

Bot6op ocyw,ecm6JlC'H., ecJI11 Bbi611paeMbiH o6beKT rro.l(cBeT11JICR 

(Bbi.l(eJieH Ilym<T11pHOH JIHH11eH). 

Om.llte'H.umo eotaeJle'H.ue 1W1wzo-Jlu6o o6"beKma MmKHO rroBTop­

HbiM W,CJltt'KOM MbtutU + 5 hi ft. 
Om""tte'H.umo 6otaeJte'H.ue cpaay 6cex o6"beKmoe MO.>KHo Ha.>KaTHeM 

KJJaBumu Esc. 

nPAKTHYECKASI PA60TA 2 

TeMa: Cnoco6bl yKa3aHHSI TO'fKI!t B AutoCAD 
YKa3aTb MeC'ro pacrroJio.>KeHIDI TO'IK11 Ha 'IepTe.>Ke B AutoCAD 

Mo)frno HeCKOJibK11MH crroco6aMH. Hn.>Ke orrncaHbr ocHOBHbie 113 IDIX. 

Crroco6 1. 
Mo.>KHo yKa3aTb noJio.>KeHne TO'IK11 m,eJI'IKOM MhimH B pa6olJeM 

rroJie 'IepTe:>Ka, 

Cnoco6 2. 
Mo:>Kno 3a,l(aTb rroJio.>Kemre TO'IKM ee a6colt1om1tatMu Koopau1ta­

maMu.. B KOMaH,l(HOH CTpOKe BBO,l($IT 3Ha.qeH11$1 a6coJIIOTHbiX KOOp­

.l(Hl:IaT TO'IK11, OTC'I11TbiBaeMbie B M11JIJIHMeTpax OT ny JieBOH T01IKH 

B,l(OJib KOOp.l(HHaTHbiX ocen ox 11 OY. Ocb ox HanpaBJieHa 

BrrpaBo no ropH30HTaJIH. Ocb OY HanpaBJieHa BBepx. Koop.l(MHa­

Tbi BBO.l($ITC$l 'IHCJIOM 11 OT,l(eJIRIOTC$1 .l(pyr OT .l(pyra 3all.HTOJ1. 

llp11Mep BBO,l(a a6COJIIOTHbiX KOOp.l(HHaT : 30 120. 
Cnoco6 3. 
Mo:>KHo 3a.l(aTb noJio:>KeHne TO'IKII B om1tocumello'H.btx Koopau.­

'H.amax. B KOMaH.l(HOH CTpOKe BBO.l($IT C11MBOJI @ 11. BeJilllJIIHY 

CMe~eHHH B,l(OJ1b ocen ox HOY OTHOC11TeJibHO ll3BeCTHOH TO'IKH 
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qepTe)Ka. TioJimKIITeJibHblM CLJ:I1TaeTc.H cr-..terr{eHJre nrrpaso 11 BBepx, 

OTpl-IUaTeJibHbiM - BJieBO H BHl-13 . fipHMep BBO,Ua OTHOCHTeJibHb!X 

KOOp,Ul-IHaT: @40 ,35. 
Crroco6 4. 
Mo)KHO 3a,naTb TIOJ10)f{etme TOY.I<l1 Ha LJ:epTc)f{ e cnoco6oM Ha­

npaeJteHue-paccmo.R.Hue ( 1tenocpeacm6e1t1-l'blU eeoa pa3l>1.ep06). B 
ITOJie LJ:epTe)f(a KypcopOM (KypcopHOH Hl1TbiO) ITOKa3biBaiOT H.a­

npaBJieHHe CMell{eHH.H OTHOCI-ITeJibHO rrpe,Ubi.Uy W eH TIOCTpOeHJiOH 

TO'fKl-1, a 'fl1CJieHHOe 3Ha'leHI1e CMell{eHI15l BBO,UHT B KOMaliJ{HOH 

CTpOKe C KJiaBHaTypbl (pflC . 2. 1). rJ p1-1Mep BBO,Ua 3HaLJ:eH."Hl CMeme­

HH.H B KOMaH,llHOH CTpOKe: 40 . 
Cnoco6 S. 

Puc. 2.1. Cnoco6 uanpaBneuue-pacc.ToJ~HI1e 

Mo)KifO 3a,naTb noJio)f(emre TO'-IKH no.ll.R.pubL~u K.oopauuama.M.u. 

B KOMaH,UHOH CTpOKe C KJiaBHaTypbi BBO,U.HT CHMBOJI @, ,UJ111Hy, 

CHMBOJI < H BeJIH'!HH)' yrJia HaKJIOHa OTHOCHTCJibHO OCI1 OX. 
TioJIO)f(HTeJiblibiM CLJ:WTaeTc.H yroJI, OTCLJ:HTbJBaeMbiM n ponm qaco­

BOH CTpeJIKH. fipHMep 3a!THCl1, BBO,UHMOM B KOMaii,UHOH CTpOKe: 

@40<30. 
C o .a: e p )K a H w e n p a K T w q e c K o i-1. p a 6 o T bi 2. 
2.1 . Co3,naihe cj:> ai1:.TI 'IepTe)Ka c HMeHeM, CO.l:(Cp)KaJUnM HOMep 

rpynnbi , cpaMWJIHIO 11 Hm.tep npaKTHLJ:CCIWH pa60TbT .J\i'Q 2 

(HanpMM.ep: C112KoTOs2). 

2.2. 11cnoJib3Y.H cnoco6 a6coJIIOTHbiX Koop,nwnaT, c noMOIUbiO 

np11MHTMBa Line ( 0Tpe3oK) BbT'lepTHTe KOHTYPHYIO JIWHWIO ,UJI.H 

cj:>opMaTa A3 (p11c. 2.2). 
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Puc. 2.2. llepTe:IK K npaKTI!'ieCKOH pa6oTe 2 

llpHMep .l{H:aJiora B KOMaHJJ;HOH CTpOKe. 
Command(KoMaH~a): _line 
Specify first point (YKa>KIIITe nepey10 T04Ky) : 0 ,0 Enter 
Specify next point (YKa>KI!ITe cne~y101.4Y10 T04Ky) : 420,0 Enter 
Specify next point (YKa>KI/ITe CileAYIOIJ.lYIO T04KY): 420 ,297 

Enter 
Specify next point or [Close/Undo] : caMocTo.HTeJibHo 

2.3 . HcnoJib3YH crroco6 HarrpasJieHHc-pacCTomme, c rroMOTUbJO 

rrpHMH:Tasa Line (Orpe30K) BbrqepTH:Te KOHTYP ocHosuoi.f paMKH 
qepTe)f(a . 

floJio)Kemre rrepsoi.f ToqKa 3a,aai.f.Te c KJiaBwaTypbi B a6coJIIOT­

HbiX Koop.armaTax, see rrocJren.yrornHe ToqKH yKa3bJBai.f.Te cnoco-

6oM HarrpaBJieHH:e-paCCTOHHHe. 

Tip111-1ep IJ.HaJIOra B KOMaHIJ.HOH CTpOKe. 

Command (KoMaHAa): _line (orpe3oK) 
Specify first point (YKa>KI/ITe nepey10 T04Ky): 20,5 -Enter 
Specify next point or [Undo] (YKa>t<111re cne~yiOIJ.lYIO T04Ky) : 

395 Enter 
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Specify next point or [Undo] : ca.Mocmoarne!l'bH.o 
Jlpwtet<aHUe. ilpH Bbi'!ep'!HBaHJiiH rop1130HTa.JibHblX R BepTHKaJibHblX JIHHHH 

antM cnoco6oM aoJDKeR 6biTb BKJJIO'Ie H pe)ICHM ORTO (OPTO) ( KHOnKa BK.HIO­

'leHIDI paCilOJIO)KeHa B CTpOKe COCTO.l!Hti.R) . 

2.4. Bhr'Iepnne npHMoyroJibHMK JJJ!H o cHOBHOH Ha.anwcw. Pa3-

Mep OCHOBHOH Ha,lliiHCM 55x 185 MM. 

2 . 5 . J1CITOJib3)'5I CITOC06 OTHOCI1TeJI bHbiX KOOp,llHHaT , Bbi'IepTHTe 

<DH:ryp y 1, 11306pa:>KeHH)'IO Ha pMC . 2.2 . 

Ha'IHHTe cTOYJ<H B. A6coJIIOTHbie I<ooptumaTbiTOY:J<H B(60 ,40) . 

Pa3Mepbl cpHrypbi yKa3aHbi B Ta6JI . 2.1 . 

Bbl30BMTe KOMaH.lly LINE (Orpe30K) . YI<a:>KMTe a6coJIIOTHbre 

Koop,n:wHaTbi rrepsoH: TO'IKH. Bee ocTaJibHbie T04KH y Ka3biBaHTe 

OTHOCMTeJibHblMH KOOp.ll~fHaTa!IUf. 

TipHMep ,llHaJIOra B KOMaH,llHOH CTpOKe . 

Command (KoMaH,Aa): _line 
Specify first point (YKa)I(VITe nepsyta T04Ky) : 60 ,40 Enter 
Specify next point (YKa)I(VITe c.ne,AytOI..I.IYIO T04Ky) : @120,0 

Enter 
Specify next point or [Undo] : caMocTOHTeJibHo 

2.6. J1ciiOJib3Y5I CIIOC06 IIOJI5IpHblX KOOp,llJifHaT, Bbl'i epTHTe 

<DHrypy 2, H3o6pa:>KeHtryiO na p11c . 2 .2 . H a YHMTe c TOYKH A . 

A6coJIIOTHbie Koop.n:vmaTbi TOtfKH A(350 ,250). P a3Mepbi <Dwrypbi 

2 no sapwaHTaM rrp v.me,lleHbi s Ta6JI. 2.1 . 
Bbi30BHTe KOMaH.ay LINE (OrpeJOK) . YI<a)KMTe a6coJIIOTHbre 

Koop.amraTbi rreps o.H T04KI1 . B ee nocJie.a;yromrre T04KH 3a.aar1Te 

IIOJU!pHbTMM I<OOp.ll;viHaTat-111. 

TipMMep JJ;HaJiora B KOMaHJJ;HOH CTpOKe . 

Command (KoMaH,Aa) : _line 
Specify first point (YKa>KVITe nepsy10 T04Ky) : 350,250 Enter 
Specify next point or [Undo](YKa)I(VITe KOOp,AVIHaTbl cne,AytO-

I..I.Ielil T04KIII): @55< - 60 Enter .n:a.nee caMOCTOHTeJibHO 

2.7 . Tipe.ll'bHBMTe cpaHJI lfepTe)Ka rrperroJJ;aBaTeJJIO ,llJIH nposep­

KH . 3aTeM yJJ;aJJHTe BCe JJHHHH 4epTe)Ka 3a HCKJII04eHHeM paMKH H 

ocHOBHOH Ha.llnHcM. CoxpaHHTe H3MeHeHMH . 
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Ta6Jiuu,a 2.1 

BapHaHTbl 3aAaHHM AJ151 npaKTH~ecKoiil pa6oTbl 2 
Pa3Mep Bapl-laHT 

1 2 3 4 5 6 7 8 9 10 

a , MM 190 200 220 180 190 185 200 195 210 200 

b, MM 45 40 65 30 35 45 55 55 60 20 

C, MM 90 100 110 120 130 95 105 115 125 135 

d,MM 73 80 85 90 95 75 83 95 98 105 

Yron a, rpa,o. 74 75 78 78 80 74 75 78 75 80 

e, MM 36 40 42 45 40 35 40 45 42 45 

Yronp, rpa,o. 34 35 38 38 45 35 35 40 40 45 

nPAKH1~ECKA5J PA60TA 3 

TeMa: C03AaHr.-te pa3MepHbiX CTr.-tneill . npocTaHOBKa pa3MepoB 
Ha YepTe)l(e 

3 .1. llepewMeHyiiTe <P ai1:JI, co.LI.ep)KamuH: rrpe.LJ.bi.lJ.YlllYIO Jia6opa­

TOPHYIO pa6oTy, rrpwcsows eMy c.rre.LJ.yiOIIHI:H rropH/(KOBbiH HOMep, 

3aTeM OTKpOHTe ero . ,l(JI5£ rrepeHMeHOBaHJUI meJIKHHTe npaBOH 

KHOII!WH MbllllH no MMeHH qJaHJia M Bbi6epHTe nyHKT ~ilepeMMeHO­

BaTb~. 

YIJIU C03,lJ.akre HOBbiM <PaMJI '!epTe)Ka C MMeHeM, CO,li.ep)KalllHM 

HOMep rpyrrrrbi, <PaMHJIMIO M HOMep 11paKTM'!eCKOH pa60Tbl M HOMep 

(rrpMMep : C 112KoTOs3) . Ho so BTopoM cJiy'Iae BaM npM.LI.eTcH 

3aHOBO CTpOMTb paMKY H OCHOBH)'IO Ha,lJ.ITHCb. 

3 .2. Co3.LJ.aitre IT5£Tb pa3MepHbiX CTMJJeH: . Ha3BaHMH H rrapaMeT­

pbi pa3.MepHbiX CTMJieM ITO BapMaHTaM llpHBf:',lJ.eHbl B Ta6JI. 3.1. 

,l(JUI C03,li.aHW! HOBOro pa3MepHOrO CTHJIH o6paTMTCCb K rryHKTY 

ocnosHoro 3Kpannoro MeHIO FORMAT (<l>OPMAT)- DIMENSION 
STYLE (PA3MEPHbl~ CTIIIJlb) . 0 TKpoeTCH .LJ.Ma.rwrosoe · oKHO 

Dimension Style Manager (A~cner4ep pa3MepHbiX cr~nel4). 

)lJIH C03,li.amrn HOBOrD pa3MepHoro CTMJi.H. QleJIKHMTe no KHOriKe 

New (HOBbll4) . lloHBMTc.H. .LI.MaJioroaoe oKHo Create New Dimension 
Style (C03A8H~e HOBOro pa3MepHoro CT~J1~) . 

B rroJie New Style Name (VIM~ Hoeoro cr~nR) sse.LJ.me MMH 

CTMJI5£. 

B noJie Start With (Ha OCHOBe) BbJ6epme CTMJib, KOTOpbiM 

6JIM)Ke scero no rrapaMeTpaM K BHOBb co3.LI.aBaeMoMy (IS02S) . B 
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no.lle Use for (111cnonb30BaTb ,QJls:!) BbJ6MpaeM All dimension (Bee 
pa3Mepbl) . Ha.>KMMaeM KHonKy Continue (npo,Qon>Kii1Tb). 

0TKpOeTCH )J.HaJIOrOBOe OKHO yCTaHOBKH napaMeTpOB )J.JIH HOBO­

ro pa3MepHoro cTHJIH New Dimension Style (HOBbllii pa3MepHbiiA 
Cn111b): M35. B ::>TOM OKHe co)J.ep.>KMTCH HeCKOJibKO BI<Jia)J.OK. 

IJepeXO)J. C O,l(HOJ:f BKJia)J.KH Ha tJ.pyryiO ocymecTB.JIHCTCH l.I{CJflJKOM 

MbiiiiH. BbrcTaBbTe napaMeTpbr, cooTBeTCTBymmne C03tJ.aBaeMoMy 

pa3MepHOMY CUIJIIO, OCHOBHbie napaMeTpbi CTliJIC}I nepe~mcJieHbi B 

Ta6JI . 3.1 . no OKOH"':!aHHH Ha)I{MHTe KHOTIKY OK. 
T a6Auu,a 3. 1 

napaMerp ii1M<I CH11l<l 

M35 M5 M7 C5 C7 

OrpaHH~Hrenh paJMepHo~ llHHH~<~ crpenKa crpenKa crpenKa 38CE!'lKa Jace~Ka 

.D,Il~;~Ha orpaH~;~~v:ren<~ 3.5 4 5 2 2 

Orcryn BbiHOCHO~ n"'H"'~;~ or o6beKra 0 0 0 0 7 

War s 6a30BbiX pa3Mepax, MM 6 8 10 8 10 

Bblcora reKcra, MM 3.5 5 7 5 7 

CreneHb cll<ar"'<~ reKcra 1.0 1.0 1.0 1 0.8 

To~HOCTb 1;13MepeHV~<I 0.00 0 0.0 0 0 

Macwra6Hbl~ KOJ<!><I>"'u"'eHT 2 1 0.5 100 50 

3.3. BhiiiOJIHHTe qepTe)l{, noi<a3aHHbiM Ha puc. 3.10. BytJ.hTe 

BHHMaTeJibHbi, H306pa.>KeHHH BbiTIOJIHCHbl B pa3HOM MaCUJTa6e, 

yqHTbJBa}i:Te MaCIUTa6HblM KO::>cpcpHI.:(HeHT npH TIOCTpOeHHH H306pa­

)KCHHM . HeL(oCTaromHe pa3Mepbr no BapHaHTaM yr<a3aHbi B Ta6JJ. 

3.2. Pa3Mepbi cpaca)J.a 3tJ.aHHH npot13BOJihHbie. 

Ta6;LUu,a 3.2 
Pa3Mep, MM Bap.,aHr 

1 2 3 4 5 6 7 8 9 10 ,. 
15 25 a 20 5 10 20 25 30 20 10 

b 15 20 25 30 35 40 15 20 25 30 

c 55 60 65 70 65 60 55 60 65 70 

3.4. TipocTaBbTe pa3Mephi Ha YepTe)l{e TaK, I<ai< noi<a3aHo Ha 

pHC. 3.11: 
a. ,l{.IJH npOCTaHOBKM pa3MepoB <l>Hrypbl 1 l1CI10Jib3YMTe pa3-

MepHbiM CTHJih M5. 
b. ,l{JI>I npocTaHOBI<H pa3MepOB <l>Hrypbl 3 11 <l>Hrypbl 5 HCTIOJib-

3YMTC pa3MepHbiM CTHJib M35. 
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C. ,ll,JHI npoCTaHOBKM pa3MepOB ¢Mrypbl 4 11 ¢Mrypb1 6 MCTIOJib-

3yihe pa3MepHI>n1 CTMJih M7. 
d. ,ll,m1 npoCTaHo.BKM pa3Mepos ¢Mrypbi 2 ( ¢aca.u 3.UaHM>I) 

MCT!OJib3yi-he OL{MH 113 pa3MepHhiX CTMJICH L{JJ5l. CTpOMTCJibCTBa C5 
Hlll1 C7 . 

,ll,JI.Sl. TlpOCTaHOBKi1 pa3MepOB HC06XOL{H!I10 npe.[{BapHTC.IJbHO 
Bbi6paTb pa3MepHblM CTMJib. ,ll,AA ::noro BHOBb OTKpOHTe OKHO 

Dimension Style Manager. B nolle Bbi6epHTe pa3MepHhiH cTMJih . 

3aTeM lllCJIKHMTe no KHonKe Set Current (YcTaHOBL!lTb) . 

.l.l:mi npocTaHOBKM pa3MepoB na qepTe)l{e HCTIOJib3YCTC5l rraHeJib 

MHCTpyMeHTOB Dimension (Pa3Mepb1) (pHc. 3.1). Ec.IJH TaKoH 

naHeJIH Ha 3KpaHe HCT, HaH,AMTe 11 3aKpemne ee B OCHOBHOM OKHC 

AutoCAD . CM. n . 1.3 ,AaHHhix MeTO.Uif'.JecKHx yKa3aHMH. 

Puc. 3. f . nanellb liHCTpyMeHTOB Dimension (PailMepbr) 

,ll,JI.R HaHeCeHH>I 3HaKOB L{MaMeTpOB ( 0) Ha JIHHCHHbiX pa3Mepax 

Heo6XOL{HMO IIOCJie npocTaHOBKM pa3Mepa Bbi3BaTb KOMaii,Ay pe­

L{aKTMpOBaHJiHI TeKcTa. AKTH:BHpyeTc>I ona KnonKoi1 Text Edit 

(PeAaKTL!lpOBaHL!le TeKCTa) (pHC. 3.2) JIM60 qepe3 nyHKT 3KpaHHO­

ro Memo Modify (PeAaKTL!lposaHL!le)- 06beKT (Object)- Text 

(TeKCT) . 

Puc.3.2. 
YI3MeHHTb 

TeKCT 

Puc. 3. 3. Puc. 3. 4. 
Eaaoshlli Uenb 

Puc. 3.5. 
BbrnocKa 

Puc. 3. 6. Puc. 3. 7. 
MeTKa Yron 
ueHTpa 

IlocJie aKTMBai.J.MM KOMaH,Ahi Text Edit (PeAaKTL!lposaHV!e TeK­

CTa) Kypcop H:3MeHMT BM,A Ha Ma.TieHbKH:H KBa,ApaTMK. lUeJIKJ-IMTC TlO 

pa3MepHOMY 1·1HCJIY MJIM Ha,ATIHCH, TlOL{JIC)KalllCM pe.[{aKTMpoBaHJHO. 
0TKpoeTcJI .UMaJioronoe oKHo Text Formating (PeAaKT111posaH&.1e 

TeKcTa) (pHc. 3.8). lUeJIKHMTe no KHonKe Symbol (CIIIMB011) (Ha 
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neJ1 H306p(l)f(eUa lUIKTOrpaMMa C CHMBOJIOM @) 11 Bbi6epi1Te B 

pacKpb!BaiOLUeMC.H CIUfCKe 3HaK ,li.HaMeTpa - %%C (pHC. 3.8). 

Puc. 3.8. Pe,llaKntposaHne pa3Mepa 

)lnH HaHecemm pa3Mepos 6a30BbiM H.JIH uerro<re<tHbiM MeTO.lJ.OM 

~-tc t toJib3YJOT KHonKH Baseline (6aJOBbl~) (pi-~:c . 3.3) 11 Continue 
(L_\enb) (pHc. 3 .4). BHHManHe! llepBbiH pa3Mep noCTaBbTe c 

ITOMOWbiO KOMaH!lbl Linear (Jl1!1He~Hb1L1) , 3aTeM aKTHBHpyi1Te OJJ.ffY 

H3 KHOTIOK ( ~ 5a30Bbt H: 5> 111111 ~ U errb 5>) H rrpoJJ.omKHTe npocTaHoBKY 

pa3Mepos. 

)lJIH rrpocTaHOBKI1 HOMepoB IT03111UfH l1 BbiCOTHblX OTMeTOK Ha 

¢aca.n.e 3.ll.aHHH 11CITOJib3yeTcH t<OMaH.n.a Quick Leader (6biCTpaR 
BbiHOCKa) (pHC . 3.5). 

,l{JI.H HaCTpOHKI1 napaMeTpOB BbiHOCKI1 UleJlKHHTe ITO KHOITKe 

Quick Leader (6biCTpaR BbiH OCKa) ( eM. p11c . 3.5) 11 H(l)f(MHTe 

Knas:mny Enter 111m Bbi6epHTe onuHIO Settings (napaMeTpbl) s 

KoMan.n.noH: cTpoKe . lloHBHTCH .n.»anorosoe oKHo Leader Settings 
(napaMeTpbl BbiHOCK1!1) . Bbi6epHTe HY)I<HYIO BaM ¢opMy cTp eJtKH 

11 yE<aJJ<HTe, ~ITO pa3MepHb!H TeKCT ,li.OJl)l(eH pacrronaraTbCH Ha,ll. 

Jli1Hl1eH (pHC. 3.9) . 

Puc. 3.9. ITaHeJJb HaCTpoHKH nap;umTpoa BbJHocKH 
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IlpHMep LJ:Ha.JTOra B KOMafl,lXHOM CTpOKe I1pH HaHeCeHHM Bb!COT­

HbiX orMeroK H HOMepos rro3MUI1M. KoMafl,lXa Quick Leader (Bbt­
HOCKa). 

Command: _qleader 
Specify first leader point , or [Settings]: yK(l)f(I1Te HaY:aJibHYIO 

TO'IKY 

Specify next point: yK(i)f(I1Te TOlJ:KY ~rreperH6a~ 

Specify next point: YKiDK}rre KoHeqeyro rolfKY 

Specify text Width (yKa>KL'!Te Wt.1pli!HY TeKCTa) <0>: BBel(MTe 0 
Enter first line of annotation text (nepeas:~ crpoKa reKcra) 

<Mtext>: +4,200 
Enter next line of annotation text (cne,D,yiOlJ.Ias:l crpoKa reK­

cra): Enter 
,l(JIJJ HaHeCeHI1JJ UeHTpOBbiX JIHHI1M O!xpy)KHOCTM l1CI10Jlb3yeTC5f 

KHorrKa Center Mark (WeHrpailbHas:~ MeTKa) (pHc. 3.6) . I]leJIKJm­

re no KHOITI<e UeHTpa.JTbHaR MeTKa, 3aTeM no KOHTypHOH JIHHHH 

0Kpy>KHOCTI1. 

M1 :2 M2: 1 

~ ~ '>tr-.--<l>-~..;.yp_a_s_. __ '~-/-· ryp_a_B2_o_re_.0_1_5-t 
<P11rypa 3 <l>~o~rypa 4 

Puc. 3. 10. lJ:epTe)f( K npaKTWiecKoH pa6oTe 3 
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L(.IDI rrpoeTaHOBKH BeJiwmH yrJioB HenoJib3Y11Te KHOnKy Angle 
(Yro11) (pHe. 3.7). 

L(JI.SI HaHeeeHH.SI Ha.n:nHeefi nma ~ 20TB . 015~ HenOJib3YHTe KO­

MaH.n:y Text Edit (Pe.QaKT1!1poeaHII1e TeKcTa) (eM. p11e. 3.2). 

3.5. llpe.n:n.SIBHTe <PatiJI qepTe)J(a npeno,a:anaTeJIIo ,a:JI.SI rrpoBep­

KH . 3aTeM y.n:amne nee J01HHJ1 qepTe>Ka 3a HeKJIIOlJCHHCM paMKH J1 
ocHODHm':i: Ha,a:nHeH. CoxpaHHTe H3MeHeHH.SI. 

nPAKTII1'-lECKAS1 PA60TA 4 

TeMa: PeAaKT~~tposaHI!Ie YepTe>Ka 

4.1. lleperiMeHyH.Te <PafiJI, eo.n:ep)J(am:HH. npe,n:bi,a:ym:yiO na6opa­

TopHyiO pa6m·y, IlpHeBOHB eMy CJIC.l!YIOlll:HH nop.SI.ll:KOBbiH HOMep , 
3aTeM OTI<pOHTe ero. L(JI.SI rrepe11MCHOBaHH.Sl lUCJIKHHTe npaBOM 
KHOnKOH MbiiiJH no HMCHH cpa:i1:Jia J1 BbJ6epwre nyHKT <<llepeHMeHO­

BaTh~ . l1 .1JH eo3.n:al1Te IJOBbiH <PaH.n qepTe)J(a e HMeHeM, eo.n:ep)J(a­

Il.{HM HOMep rpyrrnbi, cpaMHJIHIO H HOMep npaKTl11JeeKOM pa60Tbi 
(npHMep : C112KoTon4). Ho BO BTopoM enyqae BaM rrpM.n:eTeH 

3aHOBO eTpOHTb pa!11KY I1 OeHOBHyiO Ha,a:nHeb. 

4. 2. Haqepnne Cl>11rypy 1, npe,a:cTaBJieHHYIO Ha pH e. 4. 2. 
Ha'IHHTe e TO'IKH A(350 ,210). Pa3Mepbi cpn:rypbi no Ba.pHaHTaM 

rrpe.n:eTaBJICHbi B Ta6JI . 4. 1 . 
4.3 . CKorrupy.HTe ct>Hrypy 1 H noMeenne KonHIO na 230 MM 

JICBCC HeXO.ll:HOH Cl>Hrypbi 1. 
Bhr3oBHTe KoMaH.Zw Copy (Kon111poaar b) KHonKo.H: Ha naHeJIH 

HHeTpyMeHToB Modify (Pe.QaKT111poeaH1!1e) (pHe. 4.1 ) JIH6o qepe3 

nyHKT aKpaHHoro Memo Modify (Pe.QaKT1!1posaH111e)- Copy (Ko­
m1posarb) . 

ll pHMep ,a:HaJiora B KOMaHAHOM eTpOKe 
Command (KoMaH.Qa): _copy 
Select objects (Bb16ep111re o6beKTbl): Bbi6MpaeM ct>Hrypy 1 

paMKOH , Bbi6paHHbiC JIHHHH 6y ,a:yT rro,a:eBclJCHbl 

Select objects (8b16ep111re o6beKTbl) : Enter 
Specify base point or displacement, or (YKa>K111Te 6aJOBYIO 

TOYKY 11111111 nepeMeLI.IeH111e, 11111111) Multiple (HecK011bKO)]: yKa3biBa­
eM 6a3onyiO TO'IKY - TO'IKY A IIJCJI'IK0/11 Mblllil1 Ha qepTe)J(e 

Specify second point of displacement (yKa>KII1Te Hosoe no11o-
>KeHI!1e 6aJOBOill TOYK1!1): / yKa3biBaeM KypeopHOM HHTbiO HarrpaB-
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JieJrne B noJie l.fepre)f(a (y6et(HTecb, l.fTo pe)f(HM ORTO BKJIIOl.feH) 

H BBOAHM paccTO.SIHHe 230 MM c K JianHarypbi / 230 Enter. 

Copy (KonHpooaTb ) Mirror (3epKa.~o) Offset (I1ono611e) Move ( Ilepeuoc) 

Rotate ( IJooopoT) Scale (MacmTa6) Chamfer ( <l>acKa) Fillet 
(Conpfl lKeuue) 

Puc. 4. 1. KHOIIKH naHeJIH HHCTpyMeHTOB Modify (Pe.QaKTHposaHHe) 

4.4. ITonepHHTe I<OTIHIO <l>Hrypbi 1 Ha yro JI 90° npoTHB 'facoso:H 

c-rpeJIKH OTHOCHTCJibHO TOl.JKH A (eM. pHC . 4.2). 
ITosopoT ocymecTBJI.SleTc.SI c rrmwm:hiO KoMaH.ll.bi Rotate (no­

aepHyTb) . 
Bbi3BaTb ee MO)f(HO KHom<o:H Ha naHeJIH HHcrpyMeHTOB (eM. 

p11c. 4.1) JIH6o qepe3 nyHKT aKpaHHoro MeHio Modify (PeAaKTII!po­
aaHiile) - Rotate (noaepHyrb). 

llpHMCp t(HaJiora B KOMaHt(HOH CTpOKe . 

Command (KoMaHAa): _rotate 
Select objects (8b16ep111re o6beKT): Bhi6HpaeM o6oei<Thi paMKoH 

Select objects (8bi6epll!re o6beKT): Enter 
Specify base point (YKa>KIIITe 6a3oay10 TO"lKy): yKa3bisaeM 

6a3osyro TO'-IKY - TO'-IKY A m:eJil.fKOM MbiiiiH Ha 'iepTe)f(e 

Specify rotation angle or [Reference] (YKa>KI!'ITe yron nosopo­
ra): 90 

4.5 . ITepeMCCTHTe KOIIHIO <l>Hrypbl 1 BepniKaJibHO BHI13 Ha 

pacCTO.SIHHe 100 MM (eM . pHC . 4 .2) . 
llepeMem:eHHe BbiiiOJIH.SieTc.SI c noMoill,biO KoMaHt(bJ Move (ne­

peHoc). Bbi3BaTb KOMaHAY MO)f(HO KHOIIKOll kM. pHC . 4.1) JII160 

qepe3 rryHKT aKpaHHoro MeHIO Modify (PeAaKTiilpoaaHIIIe)- Move 
(nepeHoc) . 
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ITpHMep .n.HaJiora B KOMaHAHOH CTpoKe . 

Command (KoMaHAa): _move 



Select objects (Bb16ep111re o6beKT): Bbi6npaeM o6beKTbi paMKo"H 

Select objects (Bbl6epl!lre o6beKr) : Ente r 
Specify base point or displacement (YKa>KI!ITe 6a30BYIO T04KY 

lilnl-1 nepeMel.J..IeHI!le) : yKa3bi BaeM 6a30BYIO TOl.JKY J.ne.IP:IKOM MblllUl 

Ha ·qepTe:>Ke 

Specify second point of d isplacement (YKa>KI!ITe Hosoe nono­
>KeHI!le 6a30BOLi1 T04Kii1) : B l10Jie lfepTe:>Ka yKa3biBaeM Kyp eopHOH 

HYITbiO HarrpaBJieHUe nep eMemeH.I15l. .11 BBO.l{HM paeeTOJII-I:He 1 00 MM / 

100 Enter 
4.6 . C os.n:a"HTe sep KaJibHO paerrOJ10:>KeHHyio KOnHIO, KOMaH,n:oH: 

Mirror (3epKano) ( eM. pHe. 4.2). 
KoMaH,n:a Mirror (3epKano) nosBoJIJJ.eT cos.n:aBaTb K01111IO o6beK­

Ta, p aerrOJIO:>KeHHYIO 3epKaJibHO OTHOe.I1TeJlbHO OeH (JII060H 11p51-

MOH JIUHJm) . 

Ko:r-mH,n:a MO:>KeT 6biTb aKTMBnpoBaHa KHorrKoH (eM. p He. 4 .1) 
Jiu6o lfepes rryHJ<T aKpaHHor o MeHIO Modify (PeAaKTI!lposaHI!le)­
Mirror (3epKano). 

c r n.4.8 

..0 

r-

1 
; 

L 

Puc. 4.2. l.lepTe)f( K npaKnrqecKoii pa6oTe 4 
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TipMMep ~MaJiora B KOMaH~HOH eTpOKe. 
Command (l<oMaHAa) : _mirror 
Select objects (Bbl5epvne o5beKT) : n rro;re '!epTe:>Ka Bbi6MpaeM 

o6beKThi, Koropbie HY:>KHO oTpa3MTh 
Select objects (8b16ep111Te o6beKT) : Enter 
Specify first point of mirror line (YKa>KIIITe nepsy10 TOYKY oc111 

OTpa>t<eHIIIs:t) : meJIKHMTe no Bepllnnie MHoroyroJihHMKa, na l.JepTe­

:>Ke IlOHB:t-ITeH KOHTpOJibHOe M306pa:>Kem'!e, T. e. TO , 'ITO ~OJI:>KHO 
IIOJlYl!MTbeH IIOeJie BbliiOJIHeHM.fT KOMaH~bl 

Specify second point of mirror line (YKa>t<&.ne BTopyiO TOYKY 
OCIII 0Tpa>KeH1115!): yKa3biBaeM BTOpyiO BepUIMHY MHOroyroJibHHKa. 
KoHTpOJibHOe nao6pa:>Kemie Me'!e3HeT. 

Delete source objects (YAans:~Tb IIICXOAHbllil o6beKT)? [Yes 
(,lJ,a)INo (HeT)] <N>: Enter 

4. 7. BbiTIOJIHMTe l.JeTbJpe eorrpH:>KeHH.H pa~MyeoM 8 MM ~JI.H 
O~HOH M3 KOIII1H <DHrypbi 1 (eM. pHe. 4 .2) . 

Corrp.H:>KeHMe JIMHHH ~yroi1 oKpy:>KnoeTH BhliiOJIHHeTe.si e noMo­
IllbiO KOMaH~bi Fillet (Conps:~>t<eHIIIe). 

KoMan~a MmKeT 6biTh aKTHBHpoBana KHOIIKOH (eM . pMe. 4.1) 
JIM6o qepe3 rryHKT aKpannoro MeHIO Modify (PeAaKTIIIposaHIIIe)­
Fillet (Conps:~>t<eHIIIe). 

Pa6oTa e KOMaH.'(o:fi rroeTpoeHH.H eorrp.H:>KeHJ1H ~eJIHTe.H na ~Ba 
aT ana: 

1) Ha3Hal.JeHHe rrapaMeTpOB II pe:>KHJI10B; 
2) rroeTpoeHHe eonp.H:>KeHni1. 
TipnMep .'(HaJiora B KOMaH~HOH eTpOKe. 

ihan 1 
Command (KoMaHAa) : _fillet 
Current settings (TeKY1.1..1111e HaCTpoliiKIII): Mode (Pe>t<IIIM) =Trim 

(C o5pe3Kolil), Radius (PaAIIIYC) = 10 
B :::noi1 eTpoKe eoo6IlleHHH yKaaaHbJ rrpe~bl.'(YlllHe 3Hal.JeHH5l 

rrapaMeTpoB , HaM HY:>KHhi ApyrHe . .li:J'UI eMeHbi rrapaMerpoB HY)KHO 
BBeeTH HM51 H3MeH.HeMOrO rrapaMeTpa B KOMaHJ(HOH eTpOKe. 

Select first object or (Bbl5ep111Te nepBbli71 o5beKT 111n111) [Polyline 
(nonlllniiiH1115!) I Radius (PaAIIIYC) I Trim (06pe3Ka)]: )lJIH -113Mene­
HH5J 3Ha'!eHJ15J pa~H.yea eorrp.H:>KeHH51 BBe~HTe e KJiaBHarypbi 6yKBY 
R, eeJIH AutoCAD na anrJIHHeKoM H3biKe, MJIH 6yKBY .LJ:. eeJIH na 
pyeeKOM. 
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Specify fillet radius (YKa>t<~He paA~YC conp5!>t<eH~~) < ... >: 8 
::han 2 
IloBTopHo aKTMBHpyeM I<OMaHtJ:Y Fillet (Conps:~>t<eH~e) . 

Command (KoMaHAa): _fillet 
B cTpoKe coo6meH11W no.RB11TC>I c.rietJ:yiOma>I 11H¢apMa~11W 

Current settings (TeKy1.4~e HacrpoliiK~ ): Mode (Pe>t<~M) =Trim 
(C o6pe3Kolil) 1 Radius (PaA~yc) = 8.0000 

Select first object or (Bbl6ep~ne nepBbllil o6beKr Vlll ~) : yi<a)K11-

re meJrlfKOM MhiiHH nepByiO 113 tJ:Byx conpMaeMbiX JIHHH~L 
Select second object (Bbl6ep~re sropolil o6beKr) : yKa)K11Te 

meJI"l!KOM Mhilii11 BTopyiO conpHraeMyiO JI11H11IO . 

4.8. BhmoJIHHeM 4 ¢acK11 tJ:JI>I nepxHe:i1 cp11rypb1. Pa3Mepbi 

KaTeTOB 7 MM (eM. pHC. 4.2 ). 
KoMaHtJ:a MO>KeT 6biTh aKT11B11poBaHa KHanKo:i1 Modify (PeAaK­

r~posaH~e) (eM. p11c. 4. 1) 11116o lfepe3 nyHKT 3Kpamwro MeHIO 

Modify (PeAaKr~poaaH~e)- Chamfer (<t>ac l<a). 
Pa6ora c KoMaHtJ:OM nocrpoeHH>I cpacoK )]:eJI11TC>I ua .n.Ba ::nana: 

1) BbJ6ap napaMeTpOB 11 pe)J<HMOB; 

2) nocrpoeHHe q}acoK. 

llop>I.ll.OK tJ:ei1cTBHM ananorw-IeH n . 4 _ 7 . ToJihKO BMecTo pa.n.wyca 

corrpH)KeHmi yKa3biBaeM tJ:JIHHY KaTeTOB Dist1 (Jlm-n-Ia 1) H Dist2 

()lJIHHa2) I paBHYIO 7 MM. 

Ilp11rv1ep )]:HaJiora B KO~"I aH.lJ.HOM CTpOKe. 

Command (KoMaHAa): _chamfer 
Trim mode (Pe>t<~M c o6pe3Kolil). Current chamfer (TeKy1.4~e 

napaMerpbl cpacoK) Dist1 (,[l,n~Ha1) = .. . I Dist2 (,[l,n~Ha2) = .. . 
Select first line or (Bb16ep111re nepsy10 n~H~IO ~n~) [Polyline 

(non~n~H~5!) I Distance (,lJ,niiiHa) I Angle (Yron) I Trim (06pe3Ka) 
I Method (Cnoco6)] : AJI5J H3MeHeH11H AJIHHJ>I KaTeToB ¢acK11 

BBe.l{11Te 6yKBY 0 (,[l,) B KOMaH.l{HOM CTpOKe. Enter 
Specify first chamfer distance (YKa>t<111re nepBbllil Karer) < ... >: 

7 Enter 
Specify next chamfer distance (YKa>t<111re sropolil Karer) < ... >: 

7 Enter 

IloBTOpHo aKT11Bwpyihe KoMaH.n.y Chamfer (<t>acKa). 
BhmOJIHHTe nocrpoeHHe ¢ acoK. 
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Select objects (Bbl6ep~ne o6beKr) : yKa3biBaeM nepByio H3 

ABYX JIHIDfH 

Select objects (Bb16ep~re o6beKr): yKa3bJBaeM BTopyiO H3 

ABYX JIHHHH 

4.9. YMeHblliHTe HCXOJ(HYJO <l>urypy1 B t~;Ba p a3a (eM . puc. 4.2). 
KoMaHt~:a Scale (Macwra6) npHMemreTC5l AJIH nponopl.{HOHaJib­

Horo H3MeHeHH5I p a3MepoB Bcero 'IepTe)Ka HJIH OTt~;eJibHbiX o6beK­

TOB. B 3aBHCHMOCTH oT MacuHa6Horo Ko3cpcpHI.{HeJna o6beKTbi 

yBeJIH'IHBaJOTC5I (MaCIJITa6HbJH K03cpcpHUHeHT 6oJibllie et~;HHHI.{bi) 
HJIH yMeHbiJiaJOTC5I (MaCIJITa6HbiH K03cpcpHI.{HeHT MeHbiJie et~;Hlllfl.{bl) . 

KoMaHJ(a MO)KeT 6biTb aKTHBHponaHa KHOTIKOH (eM . pwc . 4.1) 
nu6o 'Iepe3 nyHKT 3KpaHHoro MeHJO Modify (PeAaKn1poeaH~e)­
Scale (Macwra6). 

llpHMep t~;HaJiora B KOMaHt~;HOH CTpOKe. 

Command (KoMaHAa): _scale 
Select objects (Bb16ep111re o6beKT): Bbr6upaeM paMKo:ii <l>Hrypy 1 

Select objects (Bbl6ep~re o6beKr) : Enter 
Specify base point (YKa>KHTe 6a30BYIO TOYKy): yKa3biBaeM 

Tl.leJI'IKOM MbllliH 6a30BYJO TO'IKY - · JIJ06yJO TO'IKY qepTe)Ka 

Specify scale factor or (YKa>KI!1Te Macwra6Hbl~ Koacp¢~1..!~­
eHT) [Reference]: 0 .5 Enter 

4. 10 . 11 pet~;MJ.BHTe cpa:iiJI qepTe)Ka npenot~;aBaTeJIJO AJI5I npoBep­

KH. 3aTeM yt~;aJIHTe BCe JIHHHH 'IepTe)Ka 3a HCKJIJO'ICHHeM paMKH H 

ocHOBHOH HaATIHCH. CoxpaHHTe H3MeHeHH5l. 

Ta6Auu,a 4. 1 
Pa3Mep, MM Bap~-!3HT 

1 2 3 4 5 6 7 8 9 10 

a 80 90 100 . 80 85 70 75 80 85 90 

b 30 20 2Q 25 25 30 35 30 25 25 

c 20 20 30 25 20 15 25 25 20 30 

d 50 45 40 45 50 55 50 50 60 50 

e 40 35 30 40 35 30 35 35 20 30 

f 70 80 70 65 70 65 70 65 75 75 
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nPAKH1'-lECKA5I PAEOTA 5 

TeMa: PeAaKTHposaHHe -.epTe>t<a 

5.1. I1epeHMeHyi1:Te ¢aiiJI, co,D,ep>Kau~Hi1 npe,D,bi,ZJ,Y~YIO Jia6opa­
TOPHYIO pa6oTy, npHCBOHB eMy cJie,ZJ,ym~Hii nopH,D,KOBbiH HoMep, 

JaTeM OTKpoihe ero. I1JIH co3,ZJ,aiiTe HOBhiH ¢ai1JI 'IepTe)l(a c 

HMeHeM, CO,D,ep)l(aiUHM HOMep rpyTITibl, <f:>aMHJTHIO 11 HOMep npaKTM­
'feCKOH pa6oTbi (npHMep: C112KoTOn5). 

5 .2 . l1ocTpOHTe KBa,D,paT CO CTOpOHOH C 11 BeplllHHOH B TO':!Ke A. 
Koop,D,MHaTbi TO'IKH A. (300, 170). LI.mma cTopoHbi KBa,D,paTa C 
yKa3aHa B Ta6JI. 5. 1 no sapMaHTaM. PacnoJTo)l(eHHe KBa,D,p aTa 

TIOKa3aHO Ha pHC. 5.11. 

5.3. Coe,ZJ,HHHTe oTpe3KaMH nonapHo cepe,D,HHbi CTopoH KBa,D,pa­
Ta (pHc. 5.2). 

llpn.~otettmme. ITaHeJrh HHCTpyMeRTOB o6beKTHoa npuBH3KH npHBet~eHa Ha 
pHc . 5 .1. EcJIH y Bac B OKHe AutoCAD TaKaH naHeJib oTcyTcTsyeT, BbTHeCMTe ee 
Ha 3KpaH H JaKpenHTe B OCHOBHOM OKHe AutoCAD (eM. TI. 1.3 t(aHHb!X 

MeTO.l{H'feCKHX y Ka3aHHH). 

5.4 . l1ocTpoiiTe oKpy):KHOCTb a pa,D,HycoM Ra (pnc. 5.3115.1 1 ). 

UeHTp oKpy)I(HOCT11 yKa)I(MTe B nepece<JeHHH ,ZJ,Byx JIHHMM . 

Cos,ZJ,aiiTe no,ZJ,o6He ,ZJ,JIH oTpe3KOB, HBJIHIOil.(HXCH cTopoHaMH 
KBa,D,paTa c noMOlilhio KoMaH,ZJ,hi Offset (nop,o6111e, CMell(eH111e) 
(pHC. 5.5). PacnoJIO)I(HTe KOTIHH JI.HHHH, TIOJiy'feHHhJe C TIOMO~biO 
KoMaH,ZJ,hi Offset (nop,o6111e, CMell(eH1!1e), na paccToHHHH 10 MM 

,D,pyr OT ,llpyra (pHC. 5.4). 

Puc. 5. 1. ITaHeJih MHCTPY~1eHToB 06beKTHaH npHBSI3Ka 

A 

Puc. 5.2. Cpe,'lHHHbie 
Jl!iHIHI 

Puc. 5.3. PacnoJIO.)KeHH·e 

OKPY.)KHOCTH 
Puc. 5.4. IToao6He 
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[~] 
Puc. 5.5. KHDIJKa Offset (llo~o6ae) 

ilpHMep ,ll,HaJiora B KOMaH,ll,HOH CTpOKe. 

Command (KoMaHAa): _offset 
Specify offset distance or (YKa>KI.1Te sen w-11.1 HY cMe~eH1.151) 

[Through] <15.0000>: 10 Enter 
Select object to offset or (Bbl6ep1.1Te o6beKT) <exit> : II(eJIKaeM 

no cTopoHe KBa,ll,paTa 

Specify point on side to offset (YKa>KI.1Te cTopoHy Ails:! pa3Me­
~eHI.151 nOA06111s:!) : II(e.II'IKOM MbllliM yKa3bJBaeM, C KaKOH CTOpOHbl 

OT 06beKra ,ll;OJI)KeH pacnoJiara1bC51 ITO,il,OOHbiH (npH 3TOM y6e,li;J1TeCb, 

l.JTO pe)J{HM 06beKTHOH npHB513KJ1 B CTpoKe COCT051HJ151 OTKJIIO'IeH) . 

flpuxettmme. EcJJH HY)KKO co3.1{aTb eme HecKOJ!bKO IJo~o6KbiX o6oeKTOB na 

TOM )Ke paccroHmn! apyr oT Jlpyra, meJJKaeM o6oeKT, 3aTeM yKa3biBaeM cTopoHy 

6e3 flOBTOpHOfO Bbi30Ba KOMaHll.bl. 

5.5. JlocTpOHTb oKpy)J{HOCTb b pa,ll,HycoM Rb c u;eHTpoM TO'!Ke 

A (pHC. 5.6) . 
5. 6. Co3.n;a:HTe no.n;o611e oKpy)J{HOCTM b c noMOII(biO KoMaH.n;bi 

Offset ( noA06111e). P acnoJIO)KJ1Te KOITJ111 0Kpy:>KHOCTJ1 b' ITOJI)'l.J:eH­

Hble C ITOMOII(biO KOMaHJ.(bl J1o.n;o6He C MHTepBaJIOM 15 MM (pHC. 5. 7) . 
Y AJIMHHTb cTopoHhi Ksa,ll,paTa 1 11 MX KOITMH .n;o nepecel.J:eHM51 c 

oKpy)J{HOCTbiO b, KaK noKa3aHo Ha p11c. 5.8 c noMOII(biO KoMaH,ll,bi 

p e.n;aKTHposaHM51 Extend (YA111.1HIIITb) . 

Puc. 5.6. J1JJ. K II. 5.6 Puc. 5. 7. l1JJ. K n. 5. 7 Puc. 5.8. v!Jr. K n. 5.8 . 
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Puc. 5.9. Trim (06pe33Tb) Puc. 5. 10. Extend (Y.l!:JIHHHTb) 

AKTHBHposaTb KoMaH.n:y Extend (YA11111 Hif1Tb) MO)J(HO 'Iepe3 

nyHKT Modify (PeAaKTlllpoeaHllle) ocHoBHoro aKpaHHoro Memo 

11flH KHOTIKOH (pHC. 5.1 0) . 
KoMaH.n:a pe.n:aKTHposaHIDI Extend (YA11liiHI!1Tb) no3BOJU!eT yn.­

.nHirnTb JlH111111 Jl:O yKa3aHHO~I rpaHHUbl. fi p11 pa6oTe C 3TOH 

KOMaH~'{OH CHatta.na 3a.n:aiOTC5f rpaHWUbl, ,[(0 KOTOpblX Ha)lO ITp0113-

BeCTI1 y .n:.nHHeHHe. J1 TOflbKO 3aTeM yKa3biBaiOTC.H .ni1HUH, I<OTOpbie 

HY)J(HO Y.J.JlHH.HTb. 

5. 7. 06pe3aTb c noMOll.lbiO KoMaH)lbi penaKTHpoBaHIDI Trim 
(06pe3aTb) Bee JIHHHH, pacno.nmKeHHbre: 

a) Me/K,[{y .ni06biM» .n:syM.H no.n:o6H.HMH OKpy)J(HOCHf b ( eM. 

pHC. 5.11); 
6) Me)KJl:Y oKpy)J(HOCTbio a M KBa.n:paToM ( eM. p11c. 5. 11). 

: 
I I 

i 
l 

! rt-I I I 

..c: I I 

I 
' 
j I 0 

"' 
I 

10 ~~~rypal 
23 15 ,--

165 

Puc. 5. 11 . q epTe:>K K rrpaKTH'!ecKOH pa6oTe 5 

(.) 

0 

Ro 
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KoMaHL(a pe.a.aKTHponamrn Trim (06pe3aTb) no3BoJT.HeT yna­

JII1Tb qaeTb o6'beKTa, BbleTynaromyro 3a yKa3aHHbie rpaHHUbi .11116o 

HaXOJl.HlllyiOe.H Me:>KJlY yKa3aHHbiMH rpaHHUaMH. 

AKTHBHposaTb KoMaHny Trim (06pe3arb) MO)!<HO qepe3 rryHKT 

Modify (Pe,D,aKn1pOBaH~e) OCHOBHOro 3KpaHHOrO MeHIO HJTH I<HOIT­

KOH (pHe. 5.9) . 
IlpHMep JlHa.Jiora B KOMaHL(HOH CTpOKe. 

Command (KoMaH,o,a): _trim 
Select cutting edges (8bt6ep~re pe>Ky~~e KpOMK~) : s rro11e 

qepTe:>Ka m eJI'iKOM MbiiiiH ey:>KHO yKa3aTb JTM.mm, KOTOpble 6ynyT 

.HBJI.HTbe.si pe:>KyillM.MH KpoMKaMH. HaM Hano y.ua.~mTb <racTH JT HHM.H 

Me:>KJlY JII06b!MH llBYM.si ITOJl06H.HMH OKpy)!<HOeTM. b. Y Ka3biBaeM HX 

nooqepenHo meJI'!KaMM. MbiUJH. Pe:>KyiiVIe KpOMKH 4rroneneT.siTe5U> 

ITYHKTHpOM. 

Select objects (Bbl6ep~re o6oeKr) : Enter 
Select object to trim or (Bbl6ep~re o6pe3aeMbl~ o6oeKr) 

[Project I Edge I Undo): Hano yKa3aTb JTHHHM, KoTopbTe nonJTe:>KaT 

o6pe3aHM.IO . YKa3biBaeM meJI'IKOM Mbi!IIM Ha qepTe)Ke nooqepe.a.Ho 

Te qaeTM ;lHHHH, KOTOpbie oKa3a.JIM.eb Me:>KJlY oKpy:>KHOeT.siMM. H 

noJI:>KHbi 6biTb y naJTeHbi. 

5.8. Y]la.JIH'fe JTM.HHH, p aenoJIO:>KeHHbie Me:>K.a.y OI<PY)KROeTblO a 

H KBanpaTOM , eaMOeTO.siTeJTbHO (eM. pHC. 5.11) . 
5.9 . Ca~toeT051TeJTbHO , ITpM.MeH.si.H JTJ06ble MeTO,ll,bl ITOeTpOeHH.H 

JIM.HMH H pe]laKTMpOBaHH.H 'iepTe:>Ka, Ha'iepTI1Te C!>~rrypy 2 (eM. 

pM.e. 5 .11). P a3Mepbi no napM.aHTaM npuneneHbi B Ta6JT. 5 .1. 
Ta6Auu,a 5. 1 

Baplo1aHTbl aap,aHio111t K npaKnt~ecKolil pa6oTe 5 
PaaMep, MM Bap>~aHT 

1 2 3 4 5 6 7 B 9 10 

c BO 90 100 90 85 95 BO 90 100 85 

R 25 30 35 40 33 25 22.5 23 25 20 

R 70 75 BO 65 70 85 70 85 90 75 

H 100 120 110 115 130 100 105 90 115 120 

h BO 100 BO 70 90 85 85 40 60 60 

L 100 100 110 110 100 106 100 110 110 100 

R 20 20 30 30 20 23 20 30 30 20 

5 .10. CaMoeTO.siTeJJbHO, rrpwMeH.si.si JII06bre MeTOJlbi rroeTpoeHH.H 

JIHHHH H p e]laKTHpoBaHH.H 'iepTe:>Ka, Bbl'iepnne OeHOBHYIO Ha]l­

ITHeb (eM. pwe. 5.11) . 
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5.11 . npe,n:bm3J.1Te cpaHJI '-lepTe)f{a npeno,n:aBaTeJIIO ,lJ:JIJI OpOBep­

KJ.1 . 3aTeM y ,n:arune BCe JIJ.1HJ.1J.1 'IepTe)f{a 3a MCKJT10YeHJ.1CM paMKM J.1 

OCHOBHOH Ha,n:nMCH . CoxpaHHTe J.13MeHeHHJI . 

nPAKTIII'-IECKA~ PA60TA 6 

TeMa: TO'iKIII. C03AaHIIIe MaCCI.1BOB. nocTpOeHIIIe npaBIIIIlbHbiX 

MHoroyronbHIIIKOB , npSIMoyronbHIIIKOB , Kp~-tebiX 11111HIIIr:1111 

nOilllllliiiHIIIH 

6 . 1. I1epeMMeHy .i1Te ¢ai1:JI, co,n:ep)J{au.u111 npe,n:bltJ:YiliYIO Jia6opa­

TOpHyJO pa601·y, rrpMCBOHB eMy CJie,n:yiOiliMH OOpSI,n:KOBbiH HOMep, 

aaTeM OTKpoH:Te ero. MJIM coa.!{aHTe HOBhTH cpat'lJI t.IepTe)f{a c 

HMeHeM, co,n:ep)f{ailiMM HO.Mep rpynnhi , cpaMv.JIMIO 11 HOMep npaKni­

'!eCKOM pa6oTbi (npHMep: C112KoTos6). 

BHHMaHHe! He y,~aJUI:HTe qepTe)f{ JuecTOH npaKnPieCI<OM pa6oTbi 

OOCJ!e ero BbinOJIHeHMH. 

6.2 . I1ocTpoi1Te TOl.JKY A no Koop,n:HHaTaM (Koop,n:»HaTbT TOl.JeK 

no sapMa.HTaM npwse,n:cHbi B Ta6JI. 6.1). 

ITpe,n:sapwTeJihiJO Heo6xo,n:HMO npoH3secnt uacrpoH:Ky CTMJie.i1. 

TO':IKM (CTH.Tib TO':II<M onpe,n:eJIHeT rpacplf\feCKOC 0603Ha•JeHHe, KOTO­

pbiM TOl:fKa 6y,n:eT OT06pa)f{aTbCJI Ha '-ICpTe)f{e). 

MeHIO Format {<l>opMaT) - Point Style (0To6pa>KeH~~te TOY­

Kill). Bbr6ep11Te JII06oi1: TMO TOYKM (p11c. 6 .1) 11 yCTaHOBMTe cpJia)f{OK 

Ha nyHKTe ~B a6comoTHbJX e,n:HHMuax~. OK. 

@] Po;nt Style r X I 

DDC±J II ~ 
[QJ[QJ~[MJ@] 

PointSize: @--~-~-=:J Unh 

0 Set Size Aefa(ive to Screen 

®Set Size il~olute Unit$ 
I OK ll ~ ]( H~ 

Puc. 6. f . 0KHO liaCTpOfiKH OT06pa)K HHH TO'iKH 
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CrpoHM TO'iKY A . KoMaH,na nocrpoeHHR TOl..JeK Point (To4Ka) 
MO:»<CT 6b!Tb BbJ3BaHa qepe3 ITYHKT OCHOBHOfO 3KpaHHOfO MCHIO 

Draw (P111cosaH111e) HJIM KHonKoil: Point (Tol.IKa) (pHc . 6.2) . flocJie 

aKTMBaJJ;MM KOMaH,Qbl AutoCAD npOCMT yKa3aTb MCCTO l10JIO:»<CHH51 

TO'iCK . 8BO,QH?>I KOOp.QHHaTbi TO'ieK B KOMaH)J,HOI1: CTpOKC C I<JiaBH­

aTypbi . 

0 ~ . ~ 
Point (To'lKa) Array (Maccus) Rectangle (IIpHMoyroJibHUK) 

~ ~ B ~ . . 

Quadrant Polygon Spline Polyline 
(Ksa.apaHr) (MHoroyroJibHUK) (CnJiaiiH) ( I1 O.lf11JfHHIUI) 

Puc. 6.2. KHOIIKH rraHeJIH P11cosanue 

6.3. floCTpOMTC rrpRMoyroJibHbiH MaCCHB, HCXOL(HbiM i:WCMCH­

TOM Koroporo RBJIRCTCR TO'l:Ka A (pHc. 6.3). Macc»B l(OJI:>KeH 

cocTORTb »3 n1 p51.LJ.OB no n2 croJI6u;oB . PaccroRirn e Me:»<,ny p51,naM» 

a1 H paCCT051HMC MC:>KAY CTOJI6UaMH a2 ('iMCJIO pRAOB, CTOJI6UOB H 

paCCT051HH51 MC)KAY HHMH CM . COfJiaCHO napHaHTY B Ta6JI . 6.1). 
KoMaHAa Array (Macclils) MO:>KeT 6brrh Bhi3BaHa qepe3 nyHKT 

ocHOBHoro aKpaHHoro Memo Modify (PeAaKTI!IposaHII1e} HJIH KHon­

Km1: Array (Macc111B) (eM. p»c . 6 .2). 
6.4. flocrpoil:Te TO'l:KY B no KoopA imaTaM (KoopAimaTbi TO'ieK 

no BapHaHTaM npl1BC,QCHbi B Ta6JI. 6. 1 ) . 
6.5. flocTpOMTC npRMoyro.JibHb!H MaCCHB , HCXOAHhiM 3JICMCH­

TOM Koroporo .R.BJIRCTCR TO'iKa 8 (pHc. 6.3) . MaccHB AOJI:>KeH 

cocT051Tb H3 n 3 pRAOB 11 n4 CTOJI6UOB . Paccro51HHe Me:>KAY p51AaMM 

a3 l1 paCCTORHHC MC:>KAY CTOJI6I(aMH a4 ( l..Jl1CJIO pRAOB, CTOJI6UOB l1 

paCCTOHHl151 MC:>KAY HHMH CM . cor JiaCHO BapHaHTY B ra6JI. 6. 1). 
6.6. flocTpOHTe <DHryp y 1 - npRr-10yroJibHHK (eM . pHC. 6.3) . 

KoMaH,na rrocrpoemHI Rectangle (np~MoyronbH111K) . 8bi3BaTb ee 

MO:>KHO KnonKoii (eM. puc. 6.2) HJIH qepe3 Memo Draw (P111cosa­
Hiile)- Rectangle (npSIMoyronbHIIIK). 
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Puc. 6.3. l{epTe:>K K npaKnr-IeCKOM pa6oTe 6 

BeplllMHbi rrp>rMoyroJibHMKa yKa3biBaeM llleJP·IKOM Mbl iDM rro 

TO'H<aM Macnma. TiepetJ. nocTpoeHHeM rrp>rMoyroJ1bHl1Ka y 6 etJ.H­

Tecb, <fTO B HaCTpOM:KaX pe)f(HMa ITOCTO>IHHOH o6oeKTHOH rrpMB>I3KH 

onteqen <f>Jia)l{KOM rryHKT «(Poi nt) Y 3eJI$>. 

6. i. l1oCTpOHTb <l>nrypy 2 - 11p5IMOYf OJibHHK CO CJ\OllleHHbiMH 

yrJTaMH (pHc. 6.3). TiocJie Bbr3osa KoMaHtJ.bi Rectangle (nps:~Moy­
ronbHVIK) Bbt6epwre s rwMaHtJ.HOH cTpoKe OIIl\HIO Chamfer (ct>acKa). 

DpaMep 11.11aJiora B KOMaHtJ.HOH cTpoKe 

Command: _rectang 
Specify first point or [Chamfer/Elevation/Fillet/Width]: Chamfer 

Enter 
YKa)KHTe pa3Mepbl r<areTOB cpacKH 8 MM . 3areM yKa)KHTe 

BepUlHHbJ np>IMOyrOJibHHKa rueJT'fKaMH Mb!IIIH flO TO'fKaM MaCCHBa. 

6.8. l1ocrpoi1re <l>Hrypy 3 - np>rMoyroJibHHK c 3aKpyr J1eHHbi­

MH yriiaMH (eM . p11C. 6.3). ,llm1. 3TOI'O ITOCJie Bbl30Ba KOMaHtJ.bl 

Rectangle (nps:~MoyrOflbHIIIK) BbJ6epHTe B KOMaH.lJ.HOM CTpOKe 

omlHIO Fillet (ConpsnKeHI!Ie). YKa)KI-rre patJ.eyc corrp5DKeHH>I 10 MM. 

ITpnMep tJ.HaJiora B KOMaHtJ.HOM cTpoKe 
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Command: _rectang 
Specify first point or [Chamfer/Eievation/Fi let/Width]: Fillet 

Enter 
6.9. HoeTpoiiTe <DMrypy 4 - rrpHMoyroJiblii1K, KOHTYPHM 

JJHfU1H KOTOporo HMeeT orrpe.a.eJieHHYID TOJIJ:nHffY . l!JIH 3TOfO IIOeJie 
Bbi30Ba KOMaH,ll,bl Rectangle (np~MOYfOITbHIIIK) Bbi6paTb B KOMaH­

,!lHO~I eTpoKe omvno Width (W111p111Ha 1!1fllll Bee) 11 Ha3Ha'frrrb ero 5 e,ll,. 
flpUMe~mtue . 3Ha<JeJuUJ, 3a.QaHHbJe nna napa."'eTpoa <:t>acKa, Conpamea.11e H 

Bee, 3aTIOMI!HaJOTCJ!. EcJJH OHH 6oJibUJe He ncn oJib 3YJOTca , HX H)')J<IIO npe.t:~aapH­

TeJibHO 406Hy JIHTb :!'. 

6.10 . IIoc-rpoiiTe <DMrypy 5 - TaKOH )f(e np.SIMoyroJibHHK , KaK 

B n. 6.6. 
6.11. IloeTpoiiTe TO<IKY C (Koop,n:ImaTbr n Ta6JI . 6.1) . 
6.12. IloCTpome 0Kpy)f(HOeTb 1 pa.zu.ryeoM R 1 e ueHTpoM s 

TO'!Ke C. 
6.13. HaHenrre TO<IKY F, paerroJio)f(eHHYIO s sepxHei1 tJ.HaMeTpaJib­

Hoif TQqKe 0Kpy)T<HOCTH 1 (pHe. 6.3) . J1eiiOJib3yme pe)f(MM BpeMeH­

HOH o6oeKTHOH npMB.H3KM Quadrant (KBaApaHr) (eM . pne. 6.2) . 
6. 14 . IIoeTpoif:re KpyrosoM: MaeeMB 113 n KOIIMH TO'IKH F, 

paBHOMepno paenoJJO)f(eHHbiX no KOHTYPY 0Kpy)f(uoeTH 1. 
Co3,n:aeM MaeeHB TaK )f(e, KaK B n . 6.3, no yKa3biBaeM nm 

MaeeHsa Polar (Kpyroso~) . 

6.15. IToeTpoiiTe fpynrry tPHrYP 6 (eM . p11e. 6.3) . MnoroyroJib­

HHKH e II.SiTb!O, rneeTb!O, eeMbiO, BOebMb!O rpaiDIMH, AJI.H T<OTOpblX 
uenTpbl OIIHeaHHbiX OKPY)f(fiOCTeH paenoJIO)f(eHbl Ha ,ll;I1aMeTpaJib­

HbiX TO'!KaX 0Kpy)f(HOeTH 1, a p<lll,H)'eb! OIIHCaHHbiX OKpy)f(HOCTCH 

paBHhi R 2 • 

CTpOHM MHoroyro.TibHHKH c noMOillbiD KoMaHAbi Polygon (MHo­
royronbHIIIK} . Bbi3BaTb ee MO)f(HO KHonT<ofi (eM . p11c . 6.2) MJIH 
qepe3 MeHJO Draw (P111cosaH111e) - Polygon (MHoroyronbHIIIK). 
I1ocJie Bbi3osa KoMaH,ll,bi AutoCAD 3arrpaumsaeT: 

• KOJIH'IeCTBO CTOpOH MHOroyrOJibHHKa ; 

• MeeTO paenOJIO)f(eHH.H UeHTpa MHOroyroJibHHKa (HCIIOJlb3Y~ITe 
pe)f(HM speMeHHOH o6'beKTHOH npHB.H3KH Quadrant (KBaApaHT) 
(eM. p11e. 6.2)); 

• crroeo6 nocTpoenHH (snHeaHHbiH B oKpy)f(HOeTb); 

• paAHyc senoMoraTeJibHOH oKpy)f(HOCTH (R2). 
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T rz6Auu,a 6. 1 

BapMaHTbl 3aAaHM~ K npaKTMI.IecKo~ pa6oTe 6 

Pa3Mep, MM Bap11rurr 

1 2 3 4 5 6 7 B 9 10 

K oopttHHaThiTO'llil! A X 40 35 25 40 25 30 35 30 40 25 
y 240 220 230 200 200 200 190 220 200 200 

K oop;HHilln .. t TO'!KH 8 X 240 280 220 200 225 lBO 230 250 240 225 
y 65 70 75 so 65 70 75 so 65 70 

Koop..:~ •maThTTO'llil! c X 110 130 100 90 100 so 105 115 110 100 
y 60 110 115 100 100 100 95 110 100 100 

K oop.l t HaThi roq1<11 D X 240 270 200 200 225 180 230 250 240 225 
y 180 170 180 165 160 170 160 170 160 160 

KoopJtiiHaThr TO'llil! E X 250 215 240 230 260 210 260 280 270 255 
y 180 170 l BO 165 160 170 160 170 160 160 

K OII-80 pl!ttOB n 2 5 3 3 4 5 6 4 4 3 

P aa..'TOl\HHe MeJKD.y ps!Jl3MH a
1

, 

~~IM 30 10 15 20 18 12 12 15 20 25 

K OII-80 CTOJI6[(0B n, 10 12 16 10 12 10 12 14 16 10 

PaccrMuHe M~ CTOJI6u:;~~m 
a, , ~L'! 35 25 20 30 28 32 30 25 22 30 

KM-80 pR.DOB n
1 4 5 4 4 5 6 4 5 6 4 

P a<X."l'!»! lllie Mf'JKD..\' psr.naMn 11
3

, 

~~~I 40 25 35 25 25 20 25 25 20 30 

K 011-so CTOJI6u;on n 6 5 7 8 5 10 6 4 5 6 

p accroR HHC MCJI<Icy CTOJI6IJ;a~UI 

<2,, MM 25 18 22 22 40 20 25 35 30 25 

Ko.~-90 :JJICMCJITOB s KpyroBOM 

MaCCHBe 1l. 10 14 7 6 5 6 5 8 10 6 

Pa;ucyc oKpy JKHocrn R , MM 70 80 55 50 55 50 so 65 65 so 
P a.nuyc onHcaHHoo oKpyli<HOCTH 
R,, MM 20 25 15 15 15 10 20 15 20 15 

)l;nm a CTOpOKbi KBa.l{p aTa b , MM 20 25 18 15 15 10 20 20 22 20 

YroJI HaKnoaa CTOpOHbl KBa.D.paTa 
KOCH OX a 15 20 20 35 15 30 15 20 15 22 

.llmm a CTopoHbi TpeyroJlblfiiK.a 

b,. '\fM 20 15 20 15 20 15 20 15 20 15 

Yroll HaKJIOHa CTOp OBbl 

TpeyrOJlbHI!Ka K OCH OX IJ 7 10 13 15 20 25 10 15 20 15 
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6.16 . Hocrpottre TpeyroJibHHK B QeHTpe 0Kpy)!{HOeTH 1, e 

p a,a:uyeoM orm:eaHJtOM oKpy)!{Hoem R 2 (eM. pHe. 6.3). 
6.1 7 . IloeTpoihe <D11ry py 7 - KBa.n;paT (eM . pHe. 6.3 ) . 

B ocnoJJb3ytheeb KoMaHJJ:oii Polygon (MHoroyrollb H ~ K) . BepiiiHHbi 

KBatJ;paTa yKa)l(HTe IUeJJ'l.KOM MbiiiiH Ha tJ;HaMeTpaJJbHbiX TO'l.I<aX 

oKpy)!{HOeTH(HcnoJJb3YMTe pe)!{HM npeMetmoH: o6oeKTHOH npHBR3-

KH Quadrant (Kea,a,paHr) (eM. pHc. 6 .2)) . 
6.18. 11 ocrpoiiTe <DHrypy 8 - KBa.n;paT co cropoHoii bl' pacrroJJO­

)!{eHHOH BOll. yrJJOM Q rpatJ;yeoB K ropH30HTaJJM (c:M . pMC. 6.3). 
B naHnoM cnyqae MHoroyroJJbHMK eTpOMTC.H no H3BeCTHoi1' 

eTOpOHe. l {Jl5I noCTpoeHIDI KBa.n;paTa no Oli.HOH M3 CTOpOH aKTMBH­

pyeM KOMaHli.Y Polygon (MHoroyrOilbHIIIK) . 3aTeM B KOMaHJJ:HOH 

CTpoKe Bbr6HpaeM onuMJO Edge (CropoHa) . 3aTeM B none qepTe)l(a 

yKa3biBaeM nepnyro TO'IKY ( TOI.{Ka D). 3aTeM c KJJaB Harypbr , 

HCnOJJb3Y.H MeTOA IlOJJ5IpHbiX KOOplJ.HHaT, BDO,li;HM li.JBIHY M HanpaB­

JJeHMe CTOpOHbi KBatJ;paTa. 

6. 19. floCTpOHTb <DMrypy 9 - TpeyroJJbHMK ( eM. p11e. 6.3) . 
CTopoHa TpeyroJJbHMKa panHa b2 H paenoJJo)!{eHa non yrnoM ~ 

rpa.n;ycon K ropH3oHTy. 

6.20. floeTpOHTb <DMrypy 10 - CITJJaHH (erJ!a)f<eHHaH KpHBaH 

JJHHH.st:) ( eM . pHe. 6.3). 
fl OeTpOeHJ.Ie BbiiTOJJH.HeTC5I C HOMOIUb!O KOMaHAbl $ pfi ne 

(CnnaiAH) . Bbi3BaTb ee MO)l(HO KHOITKoii (eM . pHe. 6 .2) 1-tJJH qepe3 

nyHKr MeHJO Draw (P~coeaH~e)- Spline (Cnna~H). floCTpoerme 

BbiiTOJJH.HeTc.sr yKa3aHMeM Y3JJOBbiX TO'IeK errJJaiiHa Ill:eJJ'IKOM MbiiiiH 

Ha '!epTe)!{e . floeJJe yKa3aHM.H IIOeJJe,li;HeH TO'fi<M HatJ;O TpH)!{tl;bl 

Ha)!{aTb KJianwrny Enter. 
6.21. flocrpOHTb <DMrypy 11 - fiOJJHJJMHJffi (eJJO)!{H<UJ JJHHH.st:, 

eOCTO.HIUa.H 113 IlpHMOJJHHeHHbJX H KpMBOJJHHeiffihrx y'laeTKOB pa3JJ I!l'l­

HOHTOJJIUMHbi) ( eM. pwe. 6.3) . flepBbrnyqacrm< - np5IMaJI nepeMeH­

HOH TOJJIUMHbi (or 20 MM .a:o 10 MM) . Bropoii yqaeToK - .n:yra 

oKpy)f<HOCTH nepeMeHHoii TOJIIIIHHbl ( OT 10 MM .n:o 5 MM) . TperMH: YlJ:3CTOK 

- ll.yra OKp)')!{HOCTH rrepeMeHHOH TOJJIUHHbl (oT 5 MM AO 0 111M) . 

floc:rpoerme BbiiiOJJI-I.HeTe5I c noMOIUbiO KoMaH.n;br Polyl ine (no-
11~11~H~fl). AKTHBI-~pyeM KHOIIKOH (ell! . pHc. 6 .2 ) HJTH qepe3 Memo 

Draw (P~cosaH~e) - Polyl ine (non~n~H~fl). 

fJOCJie Bbi30Ba KOMaHtJ;bl yKa3biBaeM nepByJO TO'IKY noJUfJJHH!Hl. 

3 aTeM B KOMaHtJ;HOM eTpOKe Bbi6HpaeM napaMeTp Width (W~p~Ha) 
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M yKa3biBaeM TO.'Illl.MHY HaqaJia J1 I<OHUa ,llaHHOfO y<~aCTKa J!MHMM 

(20 MM , 10 MM) 3aTeM yKa3biBaeM KOHeqHyiO TOqKy ,l{aHHOfO 

yqacTKa IIOJ!MJ!MHHM . 

3aTeM (He npepblBaR KOMaH,llbi - IIO.'IM.IIJ1HM>I) B KOMaH,l{HOH 

cTpoKe Bbi6MpaeM napaMeTp Arc (,Qyra), Bbi6HpaeM napaMeTp 

Wigth (W111p1!1Ha), yKa3biBaeM TOJ!ll.J.11HY Ha1·IaJla M KOHUa .llYrM c 

K JiaBI-taTypbi ( 10 MM M 5 MM), y Ka3bll:laCM KOHeqHy iO TOqKy .llYrM 

memKoM MbiiDM Ha qepTe:>Ke . 

3aTeM (He npepb!Ba>I KOMaH,l{bl - IIO.'IMJIUHH >I) B I<OMaH,l{HOM 

cTpoKe Bbi6HpaeM napaMeTp Arc (,Qyra) , Bhi6HpaeM napaMeTp 

Wigth (W111 p111 Ha) , yKa3biBae?>t TOJilll.HHY Haqa.'Ia 11 KoHua .uyrM 

(5 MM M 0 MM), yKa3biBaeM KOHeqeyJO TOqKy .llYfM. 

llpe,llb>IBMTe qepTe:>K nperro.uaBaTeJIIO .UJI51 npoBepKH. CoxpaHM­

Te qepTe:>K Ha ,li,HCKeTe MHM .upyroM HOCUTeHe . OH Heo6xo,l{MM .UH>I 

BbiiiOHHeHM>I CJle,llyiOJ.QeH Jla6opaTOpHOH p a6oTbi. 

nPAKH1YECKA~ PA60TA 7 

TeMa: PeAaKTIIIposaHIIIe py~KSMIII 

7. 1. I1epenMeHyi1Te cpai1Jl , co.uep»<amuH: n pe,llbin;ymyro Jia6opa­

TOpHyio pa6oTy, IIpHCBOMB eMy CJ!C.llYIOli.lMH IIOp>I,llKOBbiH HOMep, 

3 aTeM OTKpOHTe ero. 

7 .2. PacT>IfMBaHMe / c:>KHMaHMe o6beKTOB c noMOII(biO py<~eK. 

Pe»<MM Stretch (PaCHIHyTb) . · 
YMeHbiDMTe paw1yc 0Kpy:>KHOCTH t .n:o 40 MM (pHc . 7.6) . 
L{H>I i:lTOfO lll.C.'IKHHTC HO OKpy:>KHOCTH HeBOH KHOIIKOH MbiiiiH . 

JIHHH>I oKpy»<HOCT.H -%IIO.llCBeTHTC>I» , 11 B y3HOBbiX ToqKax II051B>IT­

c>I CHHMe MapKHpoBoqHbie KBa,n;paTHKH - py<!KH. Bbr6epHTe 

.riro6yro H3 py<!CK H lll.eJlKHHTC ITO Heti HeBOH KHOIIKOM !VIbJlliH . l1 pH 

.3TOM pyY"Ka ,ZJ;O.'I:>KHa IIOMeH>ITb QBeT Ha KpaCHblH - CTaTh aKTHBHOH 

(TaKJile py<!KM Ha3biBaiOT fOp}lqHMH) , a B CTpOKe IIO,ZJ;CKa3KH 

rro>IBMTC>I coo6memte o pe»<MMax pe.uaKTMpoBaHM>I pyqKaMH. Hac 

HHTepecyeT pe»<HM Stretch (PacT~HYTb) . 3a.uaH:Te MbiiUbiO Ha­

npaBHeHHe rrepeMemeHH>I py<!KH BOBHYTPh oKpy»<HOCTM no ropH-

30HTaJIH JVIM BepTHKami (pe:>KHM OPTO BKJlJOqeH) (pMc. 7.1) H 

BBe,UHTe c KHaBMaTypbi HOBhiH pa.uuyc oKpy»<HOCTH 40 MM. Enter. 
PacniHMTe TpeyroHbHHK BBepx TaK, qTo6bi ero Bepnnma coBrra­

Ha C BeplllHHOH KBa,llpaTa ( eM. pHC. 7.6) . 
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Puc 7. 1. Pe.llaKrnpoBaHHe 
OKpJiKHOCT){ B peiKHMe 

Stretch (Pacnmyrb) 

o-----Q 

' I' ' 

· · ~ ·· ·· ···· ·· · · · ··· ~~----~====~ 

dl It! 
' I' 

' I' 

'1:3----EJ' 
Puc 7.2. Pe.llaKrnpoaaHne oKpy iKHocrn 

a peiKHMe Move (Tieper-IeCTHTb) 

PeKoMeHAaunH: npM peAaKTMpoBaHMM TpeyroJibHMKa pyqKaMM 

McnOJib3YHTe o6oeKTHyiO npMB}I3KY. 

PacT}IHMTe TpeyroJibHMK BHM3, McnoJib3Y}I ABe aKTMBHbie py'1KM 

OAHOBpeMeHHO . 

.ll:JI}I Toro '1T06bi aKTHBMponaTb cpa3y ABe py'1KM, Ha:lKMMTe M 

yAep:lKMBaihe KJiaBHIIIY Shift . lUeJIKHMTe no oqepeAM ABe HH:lKHJJe 

py'1KM c OAHOBpeMeHHbiM yAep:lKaHMeM KJiaBMliiM Shift. 3aTeM 

yKa:lKMTe 6a30BYIO T0'1KY (cepeAHHa HM:lKHeH CTOpOHbi) M 3aAaHTe 

Han paBJieHMe nepeMeiUeHM}I. 

7 .3. llepeMellleHHe o6oeKTOB c noMOIUbiO pyqeK. Pe:lKMM Move 
(nepeMecn.nb) . 

llepeMeCTMTb BOCbMMYfOJlbHMK Ha 40 MM BnpaBO (eM. pMC. 7.6 
M 7.2). 

llopHAOK AeHCTBMH TOT :lKe: Bbi6HpaeM o6beKT, Bbi6MpaeM 

aKTMBHYIO PY'JKY. 

3aTeM Ha:lKHMaeM KJiaBHliiY llpo6eJI Ha KJiaBMarype AO Tex nop, 

noKa B CTpOKe nbACKa3KM He IIO}IBHTC}I KOMaHtJ:a Move (nepeMeC­
TIIITb). YKa3biBaeM HanpaBJieHHe nepeMeiUeHH.H MbllllbiO M BBOAMM 

AJIMHY nepeMeiUCHHH C KJiaBHaTypbi. 

fiepeMeCTHTe BOCbMMYfOJibHMK BHH3 Ha 30 MM, COXpaHHB 

HCXOAHbiH (eM . pMC . 7 .6). 
llocJie aKTMBaUHM JII06o:H pyqKM B pe:lKHMe Move (nepeMec­

TIIITb) Bbi6epMTe B KOMaHAHOH CTpOKe H3 npeAJIO:lKeHHOro CTIMCKa 

onuHIO Copy (Kon111~) . 

B cTpoKe noAcKa3KH IIO}IBHTCH coo6IUeHHe o6 aKTHB'!JlMM pe:lKH­

Ma Move (multiple). 
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YKa3biBaeM MbiillbiO HanpanneHI1e 11 BBO.U11M paeeT051HI1e nepe­
MeUieHI151 e KJiaBI1aTypbi. 

IJepeMeeTI1Te O,UHOBpeMeHHO n51TI1yroJibHI1K 11 eeMI1yrOJibHI1K 
nJieno Ha 70 MM (eM. p11e. 7.6). 

PeKOMeH,uau1111: Bbr6ep11Te ,une qmrypbi, nooqepe,uHo rueJIKHYB 

MbiillbiO no KOHTYPY Ka)I(,UOM 113 HI1X, aKTI1n11pyi1Te o.uny (niD6yiO) 
113 py'-!eK . .lJ:aJJee ,UeMeTnyeM KaK 06bi'-IHO. 

7. 4. MaeUITa611ponaHI1e o6beKTon e noMOIUhiO pytieK. Pe)I(I1M 
Scale (MacwTa6). 

YMeHbiiii1Te <D11rypy 10 (CnnaiiH) n ,una pa3a (eM. p11e . 7.6). 
Bhr6epnTe <D11rypy 10, aKTHn11pyi1Te eaMyiO nepxHIOIO py'IKy. 

Y eTaHoni1Te pe)I(I1M Scale (MacwTa6) n eTpoKe eoo6rueHI1M (npo~ 
JII1eTbiBaMTe 11MeiOIUI1ee51 pe)I(HMbl Ha)l(aTHeM KJiaBI1Illl1 IJpo6eJJ). 
Bne,u11Te e KJianuaryphi MaeUITa6HbiM Koa<P<P11U11eHT 0,5. 

YMeHbiiiHTe n .una pa3a <Dnrypy 9 e noMOlUhiO pyqeK (eM. 
p11e. 7.6). 

YMeHbiiiHTe e noMOIUhiO pyqeK o,unonpeMeHHO BeiO rpynny 
<Pnryp 1-5 n .una pa3a (pne. 7 .3). . 

Luom'? _.,. ... ]1 @---GQ • r:=~~ D D 
• • 12 '0 m · • 

: : 6. ·'"'"~ a, : : _) ~----B----£---~ "a-- -oiL .,_ ___ __ _ ~ . 

Puc. 7.3. PenaKTHpoBaHHe B pe:lKHMe Scale (Macnna6) 

Ll:JI51 aToro Bbi6epnTe nx nee, nooqepe,uno UieJIKHYB MbJIIIhiO no 
KOHTYPY Ka)l(,uoii 113 nux, 3aTeM aKTI1Bnpyi1Te o,uHy · KpaMHIOIO 
JJenyiO pyqKy. 

l13MeHHTe pa3Mep <D11rypbi 8 TaK, 'IT06bi eTopoHa KBa,UpaTa 
eraJia panna 42 MM. 

Ll:JI51 ::noro aKTHBnpyiiTe pyqKy, ycraHonnTe pe)I(HM Scale 
(MaCWTa6), yKa)I(HTe OTIUHIO Reference (OnopHbti/1} B KOMaH,uHOH 
CTpoKe, Enter. YKa)I(I1Te men'IKOM MbiiiiH natiaJJo n Koneu n106o:H 
CTOpOHbi KBa,upaTa - STO 6y,ueT HCXO,l{Ha51 ,l{JIHHa, 3aTeM BBe,UMTe 
HOBYIO ,UJI11HY CTOpOHbl KBa,upaTa - 42. 

7.5. IlonopoT o6beKTOB c noMOIUbiO pyqeK. Pe)I(HM Rotate 
(nosepHYTb). 

IJonepHHTe C noMOIUbiO py~reK <Dnrypy 10 OTHOCUTeJibHO ee 
BepxHeH TO'IKI1 . 
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IToBepmne <l>Hrypy 8 ,l.{O ropH30HTaJibHoro rroJio)KeHH.R:, coxpa­
HHB OpHnmaJI (pHC. 7 .4). 

· EcJIH HaqaJibHhiH y roJI noBopoTa o6beKTa He H3BecreH, MO)KHO 
HcrroJib3oBaTb rrapaMeTp Reference (OnopHbl ill ), BBOAHMbiH B 
KoMaH.l.{Hoii cTpoKe rrocJie aKTHBa~HH pe)KHMa Rotate (nosopoT) . 

p._ 
I ~ .._ . ~~ 

I '• . . .. ,. .... .... ILl 
: 

/ 
/ 
' 

Puc. 7.4. Pe.naKTHpoBaHHe B peJKHMe 

Rotate (IloaopoT) 

Puc. 7. 5. Pe,ll;aKTHpoaaHHe B pelKHMe 
Mirror (3epKaJio) 

IToBepHHTe <l>Hrypy 9 Ha 15 rpa.l.{ycoB no qacoBOH crpeJIKe (eM. 
pHc . 7.6 ) . 

X X X X X X X X X X 

X X ~ 
.Pwy p. 8 --· 
gJ; ~ 

X X X 

X X 

Puc. 7. 6. qepTeJK K rrpaKTHqecKOH pa6oTe 7 
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7 .6. 0 Tpa)KeHHe o6bei<TOB e IIOMOII(hiO pyqeK. Pe)KHM Mirror 
(3epKano). 

Co3.n;aMTe e IIOMOII(biO pyqei< 3epKaJibHYIO KOIIHIO tJ:.TI5J ¢wry ­

phi 10, eoxpanHB opHrwuaJI. J1CIIoJib3YMTe OIIQlfiO Copy (Kom1R) . 
Co3.n;aM:Te e noMOII(biO pyqei< 3epi<aJibHOe oTpa)KeHHe .n;;m <DM­

ryphi 11 (pMe. 7.5) . TipH YJ<a3aHHH OeH OTpa)KeHJ15I .n;ep)KHTe 

ua)KaToM: KJiaBMlliY Shift. 

nPAKT~~ECKA~PA60TA8 

TeMa: Co3AaHIIIe cnoes . WTplllxosKa 

8.1. Co3.n;aM:Te cpaM:JI .n;JI5J IIpaKTHqeeKOH pa6oTbi 8. I1M.H cpaHJJa 

tJ:OJI)KHO eo.n;ep)KaTb HOMep rpyiiiibi, cpaMHJIHIO H HOMep IIpaKTHqee­

KOM pa6oTbi. 
8.2. Co3.n;aM:Te e.riOH e oiipe.n;eJieHHbiMH eBoMeTBaMH (oHM IIpe.n;­

eTaBJieHbi na p11e . 8. 2). 
Co3.n;aJme eJioeB rrponexo.n;MT qepe3 .n;waJioroBoe OKHO Layer 

Properties Manager (,Q111cneTYep csoltlcTB cnoR) (eM. p11e. 8.2). 
Bbi3BaTb 3TO OKHO MO)KHO qepe3 OeHOBHOe 3KpaHHOe MeHIO 

Format (ct>opMaT) IIYHKT Layer (Cno1.1) MJIH KHonKoM (pwe. 8.1) . 

Puc. 8. f. KHOIIKa Bbl30Ba OKHa 

,llHCIIeT'!ep CBOHCTB CJ!OH 

Puc. 8. 3. KHorrKa co3,aaHHH 

HOBOfO CJ!OH 

B oKne Layer Properties Manager (,Qit1cneTYep cso~cTB cnoR) 
IIepeq:neJieHbi Bee eJIOM TeKyli(ero qepTe)Ka H HX xapaKTepHCTHKH 
(eeJIH H:e .BHOeHJIHeb H3MeHeHM5J, y Bae 6y.n;eT TOJibKO o.n;MH 

eTaH,i:{apTHbiM e HMeHeM - ~Q~ MJIH .n;Ba eJI05J MMeHaMM «0~ H 

DefPoints B 3aBMeMMoeTH oT Bepew:n AutoCAD, B KoTopoM: Bbi 
pa60TaeTe) . Jli06yiO xapaKTepHeTHKY MO)KHO H3MeHMTb, II(eJIKHYB 

IIo ee IIHKTorpaMMe HJIH na3BaHHIO JieBoM: KHOITKOM MbilliH. EeJIH 

.n;uarra3on 3naqenuii: .D:JI5J xapaKTepueTHKH 6oJibllle .n;Byx (naiipH­
Mep : QBeT = 256 3HaqeHHM), IIOHBHTeH tJ:HaJIOfOBOe OKHO tJ:JI5J 
Bbi6opa 3Haqenu5I. 
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Al<THBHbiH C.TIOH OTMeqeH raJIOqKOH H nponHcaH B BepXHeH 

qaCTH OKHa - 3TO CJIOH, Ha KOTOpOM BbiTIO.IIH.HeTC.H llOCTpOeHHe 

06'beKTOB B TeKyll{ee BpeMH. 

B oKHe Layer Properties Manager (.D,111cneT~ep csoi:1cTB enos:~) 
MO)f{HO: 

• Ha3HaqHTb HoBoe HM.H CJIO.H (rpa4>a NAME); 
• Bbi6paTb pe)f{HMbi BK.JI10qeHo ·<!J· / BbiKJIIoqeHo f (rpa4>a ON) ; 

• 3aMopo3HTh * I pa3Mopo3HTb ~ (rpa¢a Freeze); 

• MO)f{HO 3a6JIOKHpOBaTb Q HJIH pa36JIOKHpOBaTb rJI CJIOH 

(rpa4>a Lock) ; 

• Ha3HaqHTb uBeT cJioJI ll9 (rpa4>a Color) ; 

• THn JIHHUH (rpa4>a Linetype); 
• TOJII.I{HHY (Bee) JIHHHH (rpa¢a Lineweight) - HanpHMep, 

- 0.60mm; 
• Bbi6paTb cTHJib neqaTH (Plot Style) ; 
• OTKJIIO'IHTb ~ HJIH BKJIJOqHTb ~ BbiBO,l{ CJIOH Ha ne'laTb. 

,llAA C03,UaHHH HOBbiX CJIOeB HCllOJib3yeTCH KHOnKa NeW (Ho-
BbiH} (pHc . 8.3). 

--~-- -~~~-~-~- ----~--- ~- ------- ~-~ 
:;;:~ La er Pro erties Mana er - DEJ 

• white Cootinuoos 
• 160 ContifliJOUS 
• 90 ACA-100 
0 white CENTER 
• 10 Continuous 
0 while Conlmuous 

~?-~~-~~~7-~-~-~l'!~------------mmm --om m___________ OooOOoOOOOoOOOmOoo•O•-•••m•O-mmOOOOOO•O 

~Applytolaye~•toollar I OK I ! Cancel I ! Apply I CHeii:>] 

Puc. 8.2. OKHo ,llacrrert~ep caoiicra cJio.H 
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IloCJie aKTHBaUM11 KHOTIK11 New (HOBblii!) TIO.HB11TC.H HOBbiM 

cJio:H - CTpoKa , Bbi,ll.eJieHHaJJ uneTOM (eM . p11c . 8.2). ITo yMoJiqa­

HHIO HOBoMy c JIOIO np11csansaeTc51 mm Layer1 , ue.'lecoo6pa3HO era 

3aMeH11Tb Ha HM.H, KOTOpoe 6 yiJ:eT OTpa)KaTb Ha3Ha'IeHJ1e CJI051. 

B 6eJioM noJie B rpa<f:>e VIMs:! (Name) c KJiaB11aTypbi BBO,ll.HM 

Ha3BaHHe cJio.H . lUeJI'IKOM Mbiiii11 no KBa,ll.paT11KY lEI B rpa<f:>e Color 

(User) Bbi6ep11Te mo6ou UBeT ua Baiiie ycMOTpeH11e. 

lUeJI'IKOM Mbiiii11 B rpa<f:>e Linetype (T~i~n Ili'IHIIIIII) BbJ6epHTe 1'1111 

JIHHHM, ecJI11 B cnHc Ke no.HBHBIIIeroc.H ,ll.11aJioroBoro oKHa Select 
Linetype (8bi60p n1na Ili'IHI'II'I) HeT TIO,ll.XO,ll.51Il(ero, aKTJ1B11py:i1:Te 

KHOTIKY Load (3arpy311Tb) 11 Bbi6epHTe 113 cn11cKa o,ll.HY 11JIH 

HeCKOJibKO Jimm:H uy )KHOro TMna (pwc. 8. 4) . HaJKMHTe KHOIIKY 0 K 
B oKHe 3arpy3Kl1. Bbi6paHHbie JIHHH11 no51B.HTC.si B oKHe Select 
Linetype (8b16op Tlllna IliiiHIIIIII) . Bbi6epMTe m:eJI'IKOM Mbiiii11 T11TI 

JI11H1111 . Ha)KM11Te OK B OKHe Bbr6opa. 

lUeJI'IKOM MbiiiiH B rpa<f:>e Lineweight (Bee Ili'IHIIIIII) ,ll.HaJiorono­

ro oKHa Layer Properties Manager (,0.11cner4ep csoiilcrs enos:~) 
Bbi6eptiTe TOJIIl(11HY JIJ1HJ1l1. 

I1 B rpa<f:>e Plot (ne4aTb) yKa)KMTe Ha,ll.o JIM neqaTaTh ,ll.aHHbiH cJioif . 

Puc. 8.4. 3arpyaKa mrros JIHHHH 
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8.3. Bbr<Iepn1Te B rrpaBon qacTH cpopMaTa HeCKOJibKO oTpe3KOB 

iJ:pOH3BOJibHOH ,ll,JIHHbl, paciiOJIO)KeHHbiX Ha pa3HbiX CJI05IX (pHc. 

8.5). 

Puc. 8.5. IlpHMep qepTe)l(a K n. 8.3 

,l(JI5I Bbi6opa CJI05I II(eJIKHHTe ITO MaJieHbKOMY TpeyroJibHHKY Ha 

naHeJIH Layers (Cno111). 0TKpoeTc5I crrncoK cJioen ,naHHoro qepre­

)Ka (HM5I CJI05I H HeKOTOpbie ero xapaKTepHCTHKH) . 

IIooqepe.n;Ho c,n,eJranTe aKTHBHbiM Ka)K,ll,biH H3 cJioeB, Ha'lepTHTe 

Ha Ka)K,ll,OM H3 HHX ITO 0Tpe3KY. 

,l(JI5I npocMoTpa TOJIII(HHbi JIHHHH aKTHBnpyi1Te pe)KJ-IM Lwt 
(Bee) B CTpOKe COCT05IHH5I. 

8.4. l13MeHHTe MacmTa6 JIHHHH. KoMaH,n,a H3MeHeHH5I ,ll,JII1Hbi 

mTpnxoB / npo6e.-rroB - LtScale (nMacwTa6). BBe.n;nTe ee B 

KOMaH,ll,HOH CTpOKe C KJiaBJ-IaTypbL YKa)KJ-ITe MaCIIITa6HbiH K03cp­

cpH~HeHT - 4 e,n,. 06paTHTe BHHMaHne, KaK H3MeHHJIOCb Ha'lepTa­

HJ-Ie nyHKTHpHbiX H IIITpHXIIYfiKTHpHbiX JIHHHH Ha qepTe)Ke. 

8.5. l13MeHHTe MacmTa6 JIHHHH Ha nepBoHa'laJibHbiH . 

IIoBTopHo BBO,ll,HM KoMaH,ny LtScale (nMacwTa6). YKa3biBaeM 

K03cpcpH~HeHT . 
8.6. Co3.n;anTe CJIOH c na3BaHHeM PaMKa . OcHOBHbie xapaKTepn­

CTHKH cJio5I Pal\ma TaKne )Ke, KaK CJIO.>I ToJICTbie. IIepeHeCHTe 

JIHHHH paMKH qepTe)Ka 11 JIHHHH ocHoBHOH Ha,nrmcH Ha CJIOH PaMKa. 

,l(JI5I 3TOfO Bbi6epnTe Bee yKa3aHHbie JIHHHJI Ha qepTe)Ke (II(eJI­

'IKOM MhiiDJI HJIH ,n,pyrHM CllOC060M). 3aTeM Ha naHeJIH CBOtiCTB 

06beKTOB OTKpOHTe pacKphiBaiOII(HllC5I CIIHCOK H Bbi6epHTe CJIOH 

PaMKa IIIeJI'IKOM "Mhrmn no Ha3Bamno cJioJI. Enter. 
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3a6JIOKHpyihe i cJio:ti: PaMKa. 

8. 7. ilepe-qeprHTe nraBHbiH BI1.ll. 11 BI1tl: cBepxy aera.TII1, rrpe,a:craB-
JICHHOH Ha pHC. 8.4, COrJiaCHO BapnaHry . 

8.8 . ilocrpo:ti:re BHtJ: cJieBa. 
8.9. BbmoJIHHTe ¢poHraJthHhiH 11 rrpo<f>nJihHhiH paapesbi. 
8. 10. BnmoJIHJITe niTpHXOBKY paspe3oB. 
C,a:eJiaiire aKTHBHhiM cJiol'I IIIrpHXOBKa. 

Puc. 8.6. KoMaHaa Hatch (llhpHXOBKa) 

Bhr3narn KoMaH,a:y Hatch (WTpVIXOBKa) MO>KHo -qepea sKpaHHoe 
Memo Draw (PlilcoBaHIIIe) - Hatch (WTplllxosKa) HJIH KHorrKo:ti: 
(eM . pnc. 8.5). 

Ha3Ha'fbTe TMII rnrpHXOBKH. IlJ,eJIKHMTe no KHonKe Add: Pick 
point (,D,o6aBVITb Bbr6op: YKa3aH!IIeM TOl.feK) . 0KHO npocMorpa 
MC'fe3Her, 11 Bhr cMo>Kere yKaaarb Ha '-Iepre>Ke rnrpnxyeMyro 
o6.Tiacrh . Enter. 3areM aKrHBnpyeM KHOIIKY Preview (npeAsapii1-
TenbHbllil npocMOTp). Esc. Ilpn Heo6xo,a:MMocr n KoppeKrnpyeM 

Puc. 8.6. lllTpHXOBKa 
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napaMeTpbi nnpHXOBKH. EcJIH KoppeKUHJI He Tpe6yeTC5i, Ha:>KHMa­

eM KHOIIKY O K. 
8.11 . 0 TKJIIO'il1Te CJIOH BcnoMoraTeJlbHhre . 
8.12 . C,neJia:HTe cJio:H Pa3Mepbr aKTHBHbiM. HaHeCHTe pa3Mepbr. 

8.13. ilpe,nb5IBHTe pa6oTy npeno,naBaTeJIIO .lJ,JIJI nponepKH . 3a-
TeM y .lJ,aJIMTe Bee JIHHHH 'lepTe:>Ka 3a HCKJIIO'!eHHeM paMKM 11 
ocHOBHOH Ha,nnHcH. Coxpamne. 

70 
<l>1-1rypal 

Puc. 8. 7. l.JepTe)f( K rrpaKTH'iecKoii pa6ore 8 

6H6mtorpaqU.1'-IeCKHH CnHCOK 
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HHn AutoCAD: CrrpaB.: Tiep . c aHrJl. M.: Pa.l(Ho 11 CBH3b, 1989. 256 c. 

2. Eo11.6am 0.5., A~-tap10utUHa T.B. , l16aHo6 P.C . MamHHHa» rpa<j:mKa. 
fpaq>HqecKifii pe.QaKrop AutoCAD: Yqe6 .-MeTO.Q. noco6He. Hoaoca6HpcK: 

M3.Q-BO CfYTICa, 2004. 96 c. 
3. 5opKo6cKuil A.5. AarJlo-pyccKHH c,1oBapb no rrporpa~JMHpoaaHHIO H 

HHcpopMaTHKe (c TOJJKOBaHHHMH). M .: PyccK. H3 ., 1990. 335 c. 
4. BacUII.be6a JJ. C. fpaqJH'ieCKHe cpe.llcTBa TI9BM . Arcbicad: Y'ie6. noco-

6He . Hoaoc11611pcK: M3.ll-BO CfYTICa, 2002. 120 c. 
5.11WKeHepHa.H rpacpaKa: Yqe6 . I Tio.ll pe.ll. B .r. Bypoaa, H .r. MaaHUHBcKoii . 

Hoaoc11611pcK: MM-BO HITY , 2001. 230 c. 
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P.C. Mapoaoaa, IJ..A. llirrKHH8, A .A. llyayxoB. M.: BlaiCW. WK., 2004. 355 c. 

8. 6acu H. H., 3y6KOB B. H., COAO#IWie.R.IO. Cnpaao'laoepYJCOBO.IlCTBO DO 
cHCTeMe Dpoex111po&aHWI ABTOKAIJ.: MetoJl. YJC83. Hoaoca6apcK: l13.A·BO 
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