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[lenb 3TUX METOOUYECKUX YKA3aHUU - TO3HAKOMUTH CTYAECHTOB C SI3IKOM
nporpammupoBanust AutoLISP, Ha koTopom ObUIM HalMCaHbl MHOTHWE BCTPOCH-
Hele QyHkimu AutoCAD. 3agada - o0y4yuTh NPOrpaMMHpPOBAHUIO Ha HOBOM
A3bIKE B CKAThIE CPOKU. B METOIMYECKUX yKa3aHUAX MPHUCYTCTBYET OMUCAHUE
HECKOJIbKMX TPEHUPOBOYHBIX 33JaHHI, KOTOPBIE JOHKHBI IOMOYb IPHOOPECTH

OIIBIT IIPOTPAMMUPOBAHU.

1. HaznayeHue ¥ BO3MOKHOCTH si3bIka AutoLISP

AUtOLISP — »3T0 s3BIK mpOrpaMMHUpPOBaHHS, CIIOCOOHBIN CYIECTBEHHO
MOBBICUTH MPOU3BOJAUTEIHHOCTh MPOCKTUPOBAHUS OOBEKTOB 32 CUET aBTOMATH-
3aI[MU YaCTO MCIOJIb3YEMbIX WM MOBTOpsAronmxcs 3anad. AutoLISP no3Bosser
B3IJISIHYTh Ha padoTy AutoCAD HM3HYTPU M MOXKET CIY)KUTh OTJIMYHBIM Cpe[I-
CTBOM ISl M3YYECHHUS CaMbIX COBPEMEHHBIX METOAOB aBTOMartuzainuu. IIpo-
rpamMbl AutoLISP oGecrieunBaroT MOJIHBIN KOHTPOJIb HaJl pabOTOW M B3aUMO-
JICUCTBUEM C II0JIb30BATCIIEM.

Kaxymasics cinoxknocts AutoLISP Heo60CHOBaHHO OTIYTHMBaeT MHOTHUX
noas3oBaresieit AutoCAD. OpgHako Bpewmsi, 3aTpay€HHOE Ha H3YyUYE€HHUE STOrO
S3bIKa, OKYIIA€TCsl TEMU MPEUMYIIECTBaMU, KOTOPBIE JIa€T €r0 UCIIOJIH30BAHUE.

B cocraBe cucrtembl AutoCAD mnocTaBisieTcss HHTEPIPETATOP SI3bIKa
AutoLISP. Ecnu npu renepaunu AutoCADa unrepriperatop AutoLISPa Obun
MOJIKJTFOYEH, TO OH 3arpy’kaeTcsl B ONEPAaTUBHYIO AMATh TOCIe 3amycka rpadu-
geckoro pemaktopa ACAD u gocTyneH B TEUEHHME BCEro ceaHca padoThI ¢
ACAD. Takum o6paszom, rpaduueckuii pemaktop ACAD u uHTepmperaTtop
s3pika AutoLISP mpencraBnsioT coboil enuHyro cuctemy: mro0as (yHKIMS
AutoLISPa moxeT ObITh BbI3BaHa W3 TrpadHUUecKoro peaakTopa, U Jrodas Ko-
MaHJa peJlakTopa MOKET OBbITh UCIIOIb30BaHa B mporpamme Ha AutoLISPe.

Haunbonee xapakTepHbl ClIeIyIONINE KIACChl TPUMEHEHH: TPOrpaMMuUpo-
BaHME YEPTEKEH C mapameTpusaliueii, Co31IaHle 1 UCIOIb30BaHUE TPpaPUUECKUX

0a3 TaHHBIX, aHAJIN3 U (W) aBTOMATHYECKOE MTPeoOpa3oBaHne U300PaKECHHI.



o Ilpocpammuposanue uepmedsiceii ¢ napamempusayuen. Co3naéTcs npo-
rpaMMa, TMO3BOJISIONIAs MPU KaXI0M OOpalieHuH K Hel (opMUPOBaTh HOBBIN
4epTEXK, OTIMYAKIIUNACS OT MPEIbIAYIINX YEPTEKEH, MOCTPOCHHBIX ATOM ke
MIPOTrPaMMOi, pa3MepaMu, a TAKKe, BO3MOMXKHO, U TOIIOJIOTHEN: MOTYT MOSBUTHCS
HOBBIE AJIEMEHTHI, CEYEHU S, U3BMEHUTHLCSA TEKCTOBAsI 4YacTh YepTexa u T.4. Bpems
MOJIYYeHHS YepTexka C MOMOIIBIO TaKOH MPOrpaMMbl MOKET OBITh B JECSATKU pa3
MEHBIIE BPEMEHH, HEOOXOJUMOTO ISl €ro CO3/JaHMs C MOMOIIBIO PEJaKTopa
ACAD, u, 4T0 He MEHEe BaXKHO, MOJIYYUTh YEPTEK CMOXKET JIt0OON KOHCTPYK-
TOP, AaXe MaJIo 3HaKOMbIN ¢ komaHnaamu ACAD.

o Co30anue u ucnonvszoeanue cpaguueckux d6a3z oannvix. Eciau HaKoruie-
HO OO0JIBIIIOE KOJIMYECTBO YepTEXHBIX (haiioB, mporpamm Ha AutoLISPe, cooT-
BETCTBYIOLIUX YEPTEKHBIM (PparMeHTaMm, AeTalsiM, y3j1aM, TO UX MOXXKHO B HEKO-
TOPOM CMBbICIE cuuTaTh rpaduueckoil ©Oa3zoi naHHbIX. [Iporpammbl  Ha
AutoLISPe B coyeTanuu C Mojap30BaTEIbCKUMU MEHIO MOTYT OpTraHHU30BBIBATH
MPOCMOTP, MOUCK, MOAKIIOUEHUE K 00BbEKTaM MX 4YacTed W T.N. XpaHEHHUE Ipa-
dbuyeckux aHHBIX B BUje Habopa nporpamMm Ha AutoLISPe naér Bo3MOXXHOCTH
B JICCATKH U COTHHU Pa3 COKPATUTh TpeOyeMyl0 MaMsTh [0 CPABHEHUIO C MaMsi-
ThIO, HEOOXOJMMOM JUIsl XpaHeHus 4depTé&xHbix (aitmoB ACAD, Tak kak, BO-
MEPBbIX, OJIHA MPOrpamMMa MO3BOJISIET MOJIYYUTh HE OJIUH, 3 MHOKECTBO YepTe-
JKE€W, BO-BTOPBIX, TEKCT mporpammbl Ha AutoLISPe 3anumaer Ha mnopsmok
MEHbIIIE TaMATH, YeM (a1, KOTOPBIM MOXKET OBITH MOJTYYEH B PE3ysbTaTe pado-
TBI 3TOM MPOrPaMMBI.

e Ananuz u (unu) asmomamuyeckoe npeoopazosanue U30OPaAI3ceHUIL.
[Iporpamma Ha AutoLISPe MoxkeT BocnpHHUMATh 4EPTEXK HA IKpaHE, MOCTPO-
€HHBIN C TTOMOIIIBIO TPaUUECKOro pelakTopa U 0OCUUTHIBATH ero. [IporpamMmma
TaK)Ke MOXET OBICTPO OCYILECTBUTH MPE0Opa3oBaHUE N300paKEHUs1, HA KOTOPOE
npu pabore B rpadudecKOM peaKTOpe MPUILIOCH Obl 3aTPATUTh 3HAUYUTEIHLHOE
BpeMsi. Harpumep: 3aMEHUTh BCE BCTABKH OJIHOT'O THIA Ha BCTABKHU JIPYroro TH-

na U3 Kakoro-1mbo 4epTERHOTO (aiina; IePeHeCTH BCe OOBEKTHI C OJHOTO CIIOS



Ha JpPYroi; MOBEpHYTh BCE OJIOKU HA 3aJaHHBIA yroy - KaXAbli OTHOCUTEIBHO
CBOCi 6a30BOI TOUKH U T.I.

AutoLISP obecrnieunBaeT BO3MOXKHOCTb (POPMUPOBAHUS YEPTEkKA 32 CUM-
TaHHbIE MUHYTBHl. C €ro MOMOIIBI0 MOYKHO PaCIIMPUTh CUCTEMbI KOMaH] rpa-
¢uueckoro penakropa ACAD u cTpouTh Ha OCHOBE YHUBEPCAIBHOTO PEeIaKTOpa
cneruanu3upoBanHbsie CAIIP, umeroiue ropasao 0osiee mpoCcTOl M €CTECTBEH-
HBIM U1 TIOJIB30BATENICH SI3bIK, OPUCHTUPOBAHHBINM HA KOHKPETHYIO IMPEIMET-
HYIO 00J1aCTb.

Haszsanue LISP oOpa3oBano ot LISt Processing, uto B nepeBojie 03Hava-
eT "00padoTKa CNUCKOB', a MOHATHE CIUCKOB SIBJISETCS 0a30BBIM IJIsl MPO-
I'PaMMHPOBaHHUS HA 3TOM SI3bIKE.

Kaxk npasuno, nporpamma AutoLISP onpenensieT uMs KoOMaH[Ibl, KOTOPYIO
3aT€M MOYKHO BBECTHM B KOMAaHJIOM CTpOKE, YTOOBI BBIOJIHUTH MporpamMmmy. He-
KOTOpBIE ITPOrPaMMBbI COIEpKAT TUAIOTOBbIE OKHA, 00JIeryaromiye BbIOOp OMIIHii

¥ TapaMeTPOB.

2. OcHOBHBIE 3Tanbl NPpOorpaMMupoBanus Ha AutoLISP

Hanucanue nporpammsel Ha AutoLISP TpeOyeT BbhInmogHEHUs psjla OCHOB-
HBIX JICUCTBUI: 4eTKOW (OPMYIUPOBKHU (ITOCTAHOBKU) 3a7a4H; BBISIBJICHHUE OC-
HOBHBIX OCOOCHHOCTEH; B3aMMOCBSI3€M M KOJUYECTBEHHBIX 3aKOHOMEPHOCTEH;
dbopmupoBanue rpadudecKoro u3o00pakeHus: 00beKTa; pazpaboTka MPOrpaMMBbl;
peanuzaius NporpaMmabl.

Ilocmanoeka 3a0auu. Ha >ToMm 3Tane omnpeaendarcs: rpapuueckuii o0b-
€KT, KOTOPbIH MOXKET (OPMHPOBATHCA MPOTPAMMOM TPHU PA3TUYHON BXOJTHOU
nH(popMaIu, BXOJIHbIC JaHHBIC, BBIXOJHbIE JaHHBIC (YKa3aHHsS pa3MepOB, TEK-
CTOBBIE MOSICHEHU S, MECTOMOJIOKEHHE 00bEKTA HA YEPTEKE U T.1I.).

Buvisasnenue ocnoenvix ocobennocmeii, 63aumoceans3eil u KoauvecmaeeH-
HbIX 3aKOHOMepHocmeit. Ha 3ToM »Tane yCTaHaBIMBAIOTCA B3aMMOCBSI3U O0b-

€KTOB YepTexa C TOUYKHU 3peHust 3P (HEKTUBHOTO UX MOCTPOSHUS, OMPEACISIOTCS



MOCTOSIHHBIE U [TIEPEMEHHBIE TapaMeTpbl, GOPMUPYIOTCS 3aMPOCHl U COOOIICHMS,
IPOrPaMMHO BBIAaBAaEMbIE KOHCTPYKTOpPY. ONpenenstoTcss cnocoObl MocTpoe-
HUS OT/ENbHBIX 3JIEMEHTOB rpaduyecKkoro 00ObeKTa U YCIOBUS, KOTOPhIC BIIHS-
I0T Ha BBIOOP Crioco0a MOCTPOSHUS JIEMEHTA.

Pa3zpadbomka nocnedosamenvhocmu 0elucmeuil co30anusn pagpuuecko-
20 uzoopaxcenusn odvekma. Ha >ToM sTane moapoOHO H3jararoTcs Bce Jei-
CTBUSI, CBA3AHHBIE C MOCTPOECHUEM TIpaUuecKoro M300pakeHUs] 00bEKTa, BO3-
MO>KHOCTb HUCIIOIb30BAHUS IUKIMYECKUX MPOLIEAYD.

Pazpabomka npozpammer (¢pynxyuir) AuUtoLISP. OcnoBHolt 3Tamn, koTto-
pBIN BKITIOYAET B c€0s1 HEMOCPEACTBEHHO HAMKMCAHNE IPOTPAMMBI U €€ OTIAIKy B
UHTErpUpOBaHHOM cpeje pa3padbotku Visual LISP

Buvinonnenue npozpammot na AUtOLISP. 3akmrounTeNbHBIN dTan peaiu-

3alMK pa3paboTaHHOU MporpamMmel Ha DBM.

3. Uurepnperatop AutoLISP

B AutoCAD Bxoaut unteprnperatop AutoLISP, Haunnaromuii paborars,
€CJIM Bbl B KOMAHJHOM CTPOKE B OTBET HA CTAaHJAPTHYIO MOJCKAa3Ky ABTOKaJa
Komanpa: (Command:) BBenere oTkpbiBaroilyto ckoOky (. B »ToT MoMeHT
AutoCAD HactpauBaeTcs Ha MIpUEM U BbluucieHue BoipaxeHus AutoLISP, ko-
TOPOE OJKHO UMETh (POPMY CIIUCKA, T. €. HAYUHAMbCA OMKPbLEAIOUiell CKOO-
KOl U 3aKAHYUEAMbCA 3AKPbLEAIOWw|ell, a INEeMEeHMbl CRUCKA O0HCHbL Omoe-
aamsca opyz om opyza npooenamu. Hanpumep, 1Uisl OTYyUYEHUSI CYMMBbI TPEX
YyuCel Bbl MOXKETE BBECTH:

(+ 224.75 16.002 89.899)

Kaxk ToyIbKO BBI 3aBEpIIUTE BBOJ CBOECTO BHIPAKCHUS HAXKATUEM KJIABUIITU
<Enter>, AutoCAD BBIYMCINT yKa3aHHOE BBIPAXKEHHWE W BBIAACT PE3YJIbTaT
(puc. 1): 329.651 (mecsTuuHasi TOYKa B BEIECTBEHHBIX YHUCIaX UIPAET POJIb

pa3AeIUTEIIs MEXKIY LIeJION U APOOHOMN YaCTsIMH).
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Puc. 1. Ucnonp30BaHue BBIYMCIUTENS BbIpaxkeHU nHTEpnperatopa AutoLISP

3.1 Beeaenue B Visual LISP
Visual LISP (VLISP) npencraBnsger co00ii MHTErPHPOBAHHYIO CPEIy
pazpabotku (integrated development environment — IDE), obecneuunBarorryto
yIOOHBIM ¥ MPOCTOM B MCIOJIB30BAaHUU MHTEpdENC, KOTOPHIN TOMOTaeT cOo3/1a-
BaTh KOJI, OTJIQXKUBATh €r0 U TECTUPOBATH MPOTPAMMBEI.
K uncny none3nsix Bo3moxkHocTedl Visual LISP M0oXHO OoTHecTH ciefny-
IOIIHUE:
> cpedcmeo nposepku cunmakcuca Syntax Checker u BeIeeHre CHHTaKCHYC-
CKHMX OIIMOOK, 00JIeTYarolIee UX UCTIPABJICHUE;
> xomnunsmop File Compilation, obecnieunBaroruii 0osiee OBICTPOE BBIMOIHE-
HUE TIPOTPaAMM;
> omaaouux, TOIJACPKUBAIOIINI TIOIIArOBOE BBHIMIOJHEHUE MPOTPaAMMBI C I1e-
JIBIO JIOKAJIM3AIUH OIITHOOK;
> okna Inspect u Watch, B KOTOPBIX MOXKHO MPOCMaTpUBATh 3HAYCHHS TEpe-
MEHHBIX B IPOIIECCE BHIMOTHEHUS TPOTPAMMBI;

> KOHTCKCTHO-3aBUCUMas CnpaesKa,



3.2 OrkpsbiTHe Visual LISP
Yro6sl 3amyctuth Visual LISP nyxHoO:

e 100 BBecTH B KoMaHHOU cTpoke AutoCAD komanny VLIDE,

e b0 BeIOpaTh B mamaromeM MmeHio Tools = Application (1n-
ctpyMeHTbl =>[Ipunoxxenue) BoiOpaTh myHKT Dailn u 3arpy3uTh
dbaiin VLIDE.ARX, KOTOPBIN HaXOJIUTCS B Tanke
AutoCAD_R14\ Vlisp.

C moMoIIbI0 OJTHOTO M3 3TUX METOJIOB MOYKHO TEPEKIIOUHThCS B Visual

LISP B mo6oit MmomeHT Bpemenu. Ha puc. 2 moka3ano okno Visual LISP.

Manenb mHcTpymeHToe Debug
CraHpapTHaa naHelk MHCTPYMEHToB  [aHenks MHCTpyMeHToR View
Maxens MHCTpymMeHToR Search  NaHenb MHCTpyMeHTOB Tools

@l Visual LISP for AutoCAD <Drawingl . dwg>

File dit Sdfarch Yiew Project Debug  Taols  'efedoss
L4 =
BAEF S ¥ @ o o

isual LISP Conzole

. Wisual LISP conscle windows

Puc. 2. Oxno Visual LISP



OtkpsiTHe U 3arpy3ka ¢paiiia AutoLISP ¢ nomombio Visual LISP

Boiias B cpeny Visual LISP, moxxno co3nars HOBbIH (haiin AutoLISP nm
OTKPBITh YK€ CYIIECTBYIOIIUH.

YtoOb1 omKpeims Hogwtit Bhaiin 6 pedakmope mexcma Visual LISP:

1. Bsioepure u3 merro Visual LISP komanay File=New file (daiin—=HoBsrIit).

2. JInbo menkaute Ha kHomke New (Homsri). Visual LISP oTkpoeT HOBBII
(aiin B OTJICIEHOM OKHE.
UroObl ompedaxmupoeams Wi TPOCMOTPETh (ailll B pelaakTope TEeKCTa

Visual LISP, BeimoHATE IPUBEICHHBIC HIKE ICHCTBHS.
1. Beibepure u3 menro Visual LISP komanny File=0pen (®aiin=OTKpsbITh).

2. B nmuanorosom oxkue Open File to Edit/View (OtkpeiTre daiina mis pe-
JTAKTUPOBAHUS ) HAUIUTE U BBIOCpUTE (aiil, KOTOPBIH XOTUTE OTKPHITh.

3. lenkuute Ha kHOTIKe Open (OtkpeiTh). Visual LISP oTtkpoeT BBIOpaHHEIIH

BaMH (baﬁﬂ B OTACJIbHOM OKHC, KaK ITOKa3aHO Ha pHC. 3.

,_L_:_'-ﬁ:u-.-ll LISF lor AasbollZaD < Diaveanol o

Fic Edt Scoch Yew Propct Ocbug Took Wirdow Heb
AS & ECE oo # [
oy -2 |den | |4 286e 0] =20 P4

e ab34-a lzp
(defun chg?red [(selected_object)
[command © chprop” selelted object

(defun c:chgcolor (/ selected)
[terpri)
rsel:q salected (entsel "Select any abject ta change ta red:"))
[chg2red selected)

r-jl:[m o cucled klp EHE
| Editt H:/ab34-alkep " MiswalLISP) L0002 CooE

Puc 3. ®aiin AutoLISP, oTkpbIThIil B oTACIbHOM OKHE Visual LISP



[Tocme oTkpeiTus (haiia B CTPOKE 3arojioBKa €ro OKHAa OTOOpa)kaeTcs
NUKTOTpamMma ¢ U300pakeHHeM YHUCTOTO JUCTa OyMaru, CBUIACTENbCTBYIOMIAS O
TOM, 4TO (haii) emie He ObLT U3MEHEH. Eciu B (aiiin BHeCTH Kakue-Iu00 n3MeHe-
HUS, TO K MUKTOTpaMMe T00aBUTCS U300paKeHUE KapaH iaia, 03Ha4aroIIee, 9To
daiin ObLT HU3MEHEH.

B Visual LISP M0HO OTKpBITh J1H000€ KOJMYECTBO (hpaiiiioB.

3.3 Ucnoab3oBanue narepgeiica Visual LISP

B okne Visual LISP conepxutcsi MHOXECTBO CpPEICTB, OOJErdaroIinx
IPOLECC MPOTrPAMMHUPOBAHUSL. DTU CPEICTBA U 00ECIIEUUBAIOT PA3UTEIBHOE OT-
au4re MexIy co3ianveM koaa AutoLISP B HOBo#l u Oojee paHHUX BEPCHSIX
AutoCAD. Ecnu panbimie xon AutoLISP npuxonunoch BBOAUTH B OOBIYHOM
TEKCTOBOM PEIAKTOPE, TO TEHEPh CIIEHHAIBHBIE CPEACTBA PEAAKTOPA IMOMOTYT
BaM OT(OpMaTHPOBATh U CO31aTh KOJ. Huke nepeuncieHsl Hanboiee nojie3Hble

uHctpyMeHnTthbl Visual LISP.

Format Edit Window (®opmaTupoBarh COAEpKUMOE OKHA PEIAKTHPOBAHMS)

dopmaTtupoBanue nporpammsbl. lllenkHure Ha nDUKTOrpamme

naHenu UHCTpyMeHToB Tools (1iu BeiOepUTE B MEHIO pefakTopa kKomaHay Tools
= Format Code (CepBuc=>®PopmMatupoBaTh KOJ)), YTOObl CTPYKTYpHpPOBATH
KOJ (M KOMMEHTapuu), ciesaB ero oosee JIerkuM Juist Bocnpusatus. CTpyKTypu-
POBaHHBIN KOJI TO3BOJISIET SICHEE YBUIETh YPOBHU BIIOKEHHOCTH CKOOOK. Ko-
HEYHO K€, CTPYKTYpHUPOBATh KOJI MOYXXHO ¥ BPYYHYIO, HO BO3MOXHOCTh aBTOMa-

TUYECKOTO CTPYKTYpPHUPOBaHUS OLEHUIIN Bce mporpamMmMuctsl AutoLISP.

El

= @opmaTupoBaHUE BbIAEJCHHOI0 (pparMeHTa nporpamMmsbl. Bei-

nenute GparMeHT Kojaa, KOTOPBIA BbI XOTUTE OTHOPMATUPOBATH. 3aTeM IIENIK-
HUTe Ha nukTorpamme Format Selection (PopmaT BblzieIeHHOTO (hparMeHTa)

naHenu MHCTpyMeHToB Tools (nau BeiOepuTe komanay Tools=Format Code in

10



Selection (CepBuc=>®opMaTtupoBaTh KOJ BBIICIECHHOTO (parMeHTa)), 4ToObI

CTPYKTYPHUPOBATH TOJIHKO BBIJICTICHHBIN (parMeHT Koja.

N

nuktorpamme Check Edit Window (IIpoBeputh conepkumoe OKHa peqakTUpO-

CHUHTaKCHMYEeCKHI KOHTPOJIb TeKCTAa nporpamMmsel. [llenkHure Ha

BaHUS) MAHENTN HWHCTpyMeHTOB Tools (uiam BeIOEepHTE B pelakTope KOMaHIY
Tools=Check Text (CepBuc=IIpoBepHuTb TEKCT)), YTOOBI BHIIOJIHUTH TPE/IBa-
pUTENBHYIO TIPOBEPKY (aiina a0 ero 3arpy3ku Visual LISP. B mpomecce 31oit
IPOBEPKH B (hailyic MOXKHO BBIIBUTH HECOOTBETCTBUE CKOOOK, HEKOPPEKTHBIC
ornpeneneHuss (QyHKIMKA (TMOMBITKA TEPEONPECIUTh BCTPOCHHBIC WM 3alllH-
HIeHHBIe (PYHKINH), & TAK)KE€ MHOXKECTBO JAPYTHX TUIMHYHBIX OMIMOOK. Pe3ynbra-

Tl poBepku Visual LISP oroOpasut B okae Build Output.

nporpamMmbl. Beigenure (parmMeHT Konaa, KOTOPBIA Bbl XOTUTE IPOBEPUTH.

CuHTaKCH4YeCKMid KOHTPOJb BbIICJICHHOI0 ()parMeHTa TEKCTA

[llenxuute Ha nukrtorpamme Check Selection (IIpoBepka BwimeneHHOro dpar-
MEHTa) MaHeJn UHCTpyMEHTOB Tools (wiu BwIOepuUTE B peakTope KOMaHIY
Tools=Check Selection (Cepeuc=IIpoBepuTh BbIICICHHBII (PparMeHT)), 4To-
OBl BBITIOJIHATH TPEIBAPUTEIBHYIO MPOBEPKY JIUIITL BBEIOPAHHOTO (PparMeHTa
kozna. Pesynbrarsl mpoBepku Visual LISP oto6pa3ut B okne Build Output.
IHounck nmapHoii cko0ku. Hanbosnee TunnyHOM omMOKON NpyU HATUCAHUU
nporpamm AutoLISP sBnsiercs HempaBWIBHOE COOTBETCTBHE CKOOOK. Visual
LISP mo3BossieT mepeMemarbcsi MeKIy COOTBETCTBYIOIIUMH APYT APYTYy CKOO-
KaMH ¥ OBICTPO MPOBEPATH TEKYIINH YPOBEHb BIOKEHHOCTH CKOOOK B MpOIIecCe
pa3pabOTKH TPWIOKEHUS. [[1s BBIIOJHEHHS] TOW OMepalud MOYKHO TMOJB30-
BaThCsA KomaHmamu MeHio Edit = Parentheses Match-ingoMatch Forward
(ITpaBka = CootBetcTBHE ck0OOK = Bmiepen) u Edit = Parentheses Matching
— Match Backward (IIpaBka=CooTBeTcTBUE ckoO0k—=>Hazan). Oxnako ropas-

10 ynoOHee HCIOIb30BaTh KIIABHUIIM YCKOPEHHOTO JOCTYIA, YTOOBI HE OTpPbBI-
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BaThCS OT KOJa, C KOTOPHIM BBl paboraere. UTOOBI HalTH COOTBETCTBYIOIIYIO
3aKpBIBAIONIYI0 CKOOKY, HakMHTe KoMOnHaIuio kinasum <Ctrl+]>. [l Haxox-
JICHUSI COOTBETCTBYIOIIECH OTKPBIBAIOIICH CKOOKH HCIOIB3YHTE KOMOWHAITHIO
knaBuin <Ctrl+[>.
Brl MokeTe BBIZIETUTH BeCh (PparMeHT KO0J1a, PACIIOIOKEHHBI B COOTBET-
CTBYIOIINX CKOOKaxX. UTOOBI BBIACIUTH BeCh (parMeHT cJ1eBa HANPaBo,
MTOMECTHUTE yYKa3aTellb MBIIITU PAJIOM C OTKPBHIBAIOMIEH CKOOKOW M HAKMU-
Te KoMOuHanuo kiaapuin <Ctrl+Shift+]> wnm npocto ABakabI MICIKHUTE
MBIITBI0. UTOOBI BBIETUTH (PparMeHT cmpaBa HalleBo (B oOpaTHOM
HaIpaBJICHUH), TMOMECTUTE Kypcop IIOCJE 3aKpblBalOled CKOOKH U
HaxxmuTe komOuHanuio knaBum <Ctrl+Shift+[> wnm nBaXxapl MIEIKHATE

MBIIIBIO.

E!E

YK€ 3HACTC, KAK 3arpy3uThb KOJ B aKTUBHOC OKHO. Ho moxHO Takxke 3arpy3uTb

3arpy3ka BblIeJeHHOro ¢parMeHTa TeKCTa NMPorpamMmbl. Bbl

BbIJIEJICHHBIA ()parMeHT Koja. lJig 3TOro BBIIEIUTE HYKHBIM ()parMeHT Koja U
niesikHuTe Ha nukrorpamme Load Selection (3arpy3ka BelieneHHOro (parmMeH-
Ta) TaHenu WUHCTpyMeHTOB Tools wumm BweiOeputre komanay ToolsoLoad

Selection.

-\.-|

IIpeodpa3zoBanue 0J10Kka mporpaMmMbl B KoMMeHTapuii. Visual
LISP nmoanep:xuBaeT HECKOIBbKO cTuield kommeHTapueB. B Visual LISP 3naun-
TEJIBHO YIPOCTUJICS MPOIECC T00ABICHUS KOMMEHTAPHS C TPOUHBIM CHMBOJIOM
"rouka c 3amaror" (;). UToObl co3gaTh TaKOH KOMMEHTApHM, BBIJEIUTE TEKCT,
KOTOPBIH JTOJDKEH CIIY’)KUTh KOMMEHTapUeM U IIEJIKHUTE HAa MHUKTOIPaMMe

Comment Block (3akommeHTHpOBaTH 0J10K) MaHeIn HHCTPYMEHTOB Tools.

Iﬂ

=

IIpeoOpa3oBanue KoMMeHTapusi B 0JIOK mporpaMmbl. UToObI

YAQINTh KOMMEHTApUW, OTMEUYEHHBIM TPOMHBIM CHMBOJIOM '"TOYKa C 3amsTou",
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nienkaute Ha mukrorpamme Uncomment Block (PackommeHTHpoBaTh 0OJI0K)
naHeJd HHCTpyMeHTOB Tools.

Eme ogaum npeumymiectBom Visual LISP sBasercs okno Console. OHo
OOBIYHO pacrojiaraeTcsi B HWKHeH yactu okHa Visual LISP u manomunaer ko-
MaHJIHYy10 cTpoky AutoCAD. [Togo6Ho Tomy, kak BeipaxkeHuss AutoLISP BBo-
JITCS B KOMaHIHOM CTpOKe (3Ta omnepalus OyaeT onrcaHa HUXKe B 3TOMU riase),
X MOXHO BBOJWUTH U B oKHE Console, 4ToOb HAOMIOMATh PE3YIHTAT BBHITOTHE-
HUs. B Kaxmoit CTpOoKe OKHA COIEPKUTCS MpUTIIameHie .

3ameuarenbHoe CBOMCTBO okHa Console 3akitoyaeTcss B ToM, yTo Visual
LISP noMHUT Bce BBe[ICHHBIC BaMH BhIpakeHUs. Haxkumas knasuiry <Tab> Ber
MOKET€ MOBTOPUTH UX IOCJIEI0BATEILHOCTh, a C MOMOIIbI0 KOMOWHAIIUU KJa-

Buil <Shift+Tab> moxxHO Bocpon3BecTH UX B 0OpaTHOM MOPSIIKE.

3.4 3akpsbiTHe ¢aiiaa u Visual LISP

UrtoO6ns1 3akpeITh (paiia B Visual LISP, menkuure Ha nuktorpamme Close.
(it 5TOro MOXKHO TakKXe BOCIIOJIB30BAaThCS KOMOMHAIIMEH  KJIABHIII
<Ctrl+F4>))

UroOw! 3aBepmiuth padoty Visual LISP, menkuurte na kaonke Close ca-
MOTO TIPUJIOKCHUS WIM HOKMUTE KomOuHanuio kiaBui <Alt+F4>. Kak u pu
BbIxojie 3 AutoCAD, Bam Oyner mpeaiokKeHO COXpaHUTh BCE BHECEHHBIE W3-

MCHCHUA.

3.5 IManenu uncrpymentoB Visual Lisp

BbiBecTr Ha 9KpaH MaHEd MHCTPYMEHTOB MOYKHO C ITOMOIIBIO MyHKTA
Toolbars (ITanenun uHcTpymMeHnToB) nagaromiero mearo View (Ilpocmotp). C ero
MOMOIIBI0 HAa JKpaHE OTOOPaXAITCSA CJCAYIONIME IaHEed HHCTPYMCHTOB:
Standard (Cranmaprtaas), Search (ITouck), Tools (Muctpymentsi), Debug
(Otnanka), View (ITpocmotp).
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IManean» HHCTPYMEHTOB MpocMoTpa: View.

I=EIEr TR

[TaHenp HHCTPYMEHTOB MPOCMOTPA BKITFOUAET BOCEMb OCHOBHBIX KHOIIOK:
‘E‘E Activate AutoCAD (AxrtususupoBats cuctemy AutoCAD).

' Select Windows (Bb10Opath OKHO).

@ LISP console (BeiOopath koHCOIH AUtoLisp).

0 Inspect (IIpoBepuTts).

** Trace (TpaccupoBka OmHOKH).

. Symbol service (O0cayuTh CHMBOJIBI).

Apropos (Haiitu cioBo 1o ¢parMeHry).

% \Watch windows (OTKpBITh OKHO HAOTIOACHUN).

IManean nacTpymMeHnToB T00IS (MHCTpYMEHTHI)

[Tanenp nHCTpYMEHTOB TOOIS BKIIFOYaeT JAEBATH OCHOBHBIX KHOIIOK:

[0 PUHE =23

|[:1|' Load activate edit windows — 3arpy3uts IporpaMmy U3 aKTHBHOTO

OKHa PeIaKTHPOBAHHS.
T Load selection — 3arpy3uTh BBIICIICHHOE BBIPAXKCHHE.

W Check edit windows — [TpoBepUTHh CHHTAKCHC TIPOTPAMMBI B aKTHB-

HOM OKHE PeJaKTHPOBAHHS.
¥ Check selection — [TpoBepUTh CHHTAKCHC BBIICICHHOTO.

4 Format edit windows — OTtdopMaTupoBaTh MPOTrPaMMy B aKTHBHOM

OKHEC pCOAaKTHUPOBAHMUS.

d Format selection — OTtdopMaTUpOBATH BBIICICHHBIN (parMeHT.
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Comment block — 3akomMmmenTHpPOBATH OJIOK.

Uncomment block — PaskommeHTHpOBaTh OJIOK.

IManean nHCTPYMEeHTOB oTJaaku Debug

0Ty ac8 Oar®

10

[Tanens HHCTPYMCHTOB OTJIAAKH BKJIIOYACT ACBATH OCHOBHBLIX KHOIIOK H

OJIMH WHIUKATOP B BUC KHOTKHU:
@ Step into — [llarayTh BHYTPb BHIPAXKCHHUSI.
o Step over — llarnyTh ¢ 06X010M.
D) Step out — [llarHyTh BHE BBIpAKCHHS.
Continue — IIpog0KUTE OTIAJKY.

'&' - ~
= Quit — BeriiTe U3 TeKyIIero ypoBHs OTJIAIKH.

113

| Reset — BepHyThbCsl Ha BEpXHHI1 YPOBEHbD.
O Toggle breakpoint — YcranoBuTh (y1aauTh) TOUKY IPEPHIBAHMS).

6" Add watch — JloGasuts BBIPKECHUE TSI IPOCMOTPA.

)

Last break — ITocneanee nmpepbiBaHHeE.

|I{]| Step indicator (Muaukarop miara). Ha uHaukaTope oToOpaskaroTcs
KPYTJIbIe CKOOKH M TOJIOKEHHE Kypcopa, MOKa3bIBAIOIIETO, YTO MPOIIECC OTJal-

KH OCTAaHOBJICH IICPC/ WK ITOCJIC BBIPAKCHU.

IMaHeab HHCTPYMEHTOB MOUCKA Search
[TaHenp WHCTPYMEHTOB TOMCKA BKJIIOYAET CEMb OCHOBHBIX KHOIOK M

PACKPBIBAIOLINICS CITUCOK:

27 |car j!ﬁ A% %%
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|'M Find — Haittu.

a7
% Replace — 3ameHUTS.

car - V)
J - PaCKpLIBaIOHII/II/ICH CIIMCOK C TCKCTOBBLIM IIOJICM
Ml IMIOUCKa CHUMBOJIOB B dKTHBHOM OKHC TCKCTOBOI'O PCAAKTOPAa MU B OKHC

KOHCOJTH.
# rind toolbars string — Haiitu cTpoKy TEKCTOBOTO TOJIS.
A Toggle bookmark — Ycranouth (ynaanTh) 3aKJIaIKy.
% Next bookmark —IlepeliTi K CleIyrOIICH 3aKTajIKe.
% Previous bookmark —Ilepeiit k mpeapiayIei 3aKIaake.

% Clear all bookmark —Y nanurte Bce 3aKknanku.

3.6 Ortaaaka mporpamm B cpeae Visual LISP
Otnagka — Kak MpaBwio, HauOoJiee TPyJIOeMKas CTaaus B pa3pabOTKe
nr000it mporpammel.  Visual LISP BrirrouaeT MOIIHBIA OTJIA YUK, KOTOPBIN MO3-
BOJISIET:
® 3amyCTUTh Iporpammy [ race (TpaccupoBKa MPOrpamMMBbl);
® OTCICKHUBATh 3HAYCHUS TMEPEMEHHBIX BO BPEMS BBITIOJHEHHS MPO-
IpaMMBbI;
® TIPOCMOTPETH TMOCJEIOBATEIILHOCTh 3HAYCHHUU BBITIONHSIEMBIX BBIpa-
aKeHul (pyHKUui);
® 3aIlyCTUTh IPOrPaMMy NPEPbIBAHUN;
® TIPOU3BOAUTH MOIIATOBOE BHIMOJIHEHUE TPOIPAMMBI;
® TIPOCMOTPETH COACPHKUMOE CTEKA.
Jliis pemrenus >tux 3a1a4d Visual LISP umeer cnenyroriue cpencTsa:
e Break loop mode (PexxuM mpepbiBaHHi B IIUKJIE), KOTOPBIH MMO3BOJIIET

OCTAHOBHUTL BBIIIOJIHCHUC IIPOIrpaMMBl B OIIPCACIICHHBIX TOYKax, IIPO-
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CMaTpUBaTh W W3MEHSATHh 3HAYCHHs OOBEKTOB (IIEPEMEHHBIX, CUMBOJIOB,

(GYHKIMI 1 BBIpa)KEHUI) BO BpeMsl PEPHIBAHUS;

e Inspectors (MuacnekTopa) — MO3BOJSIOT MOTy4YaTh JETATU30BAaHHYIO WH-
dbopmaruio 00 o0bekTax B okae Inspector dialog Windows (/Iuamorosoe
OKHO ITPOCMOTpA);

e Watch Window (Oxuo HaOJI0ACHHMIT) — [TO3BOJISIET HAOIIOAaTh 3HAYCHHUS
MIEPEMEHHBIX BO BpeMsl BHITIOJTHEHHS IporpaMMel. ComepikaHne OKHA MO-
TUQPUITUPYETCS] aBTOMATUICCKH,

e Trace Stack Facility (CpeactBo TpacCHpPOBKH CTEKa) — IMO3BOJISICT MPO-
CcMaTpuBaTh (PYHKITMOHAJIBHBIA CTEK BBI30BOB — MEXaHW3M, C ITOMOIIBIO
kotoporo Visual LISP 3amuchiBacT MOCIeIOBATSIIBHOCTh BBIMTOJTHCHHUS
byHKIMH;

e Trace Facility (CpenctBo TpacCHpOBKH) — MO3BOJISICT PETHCTPUPOBATH
oOpallleHUs] ¥ 3HAYCHHUS OTCIICKUBAEMBIX (DYHKIIHH B CICIIHAIBHOM OKHE
Trace (TpaccupoBka).

OTiaquuK MOKET MPUOCTAHOBUTH BBITIOJHEHHUE MPOTPAMMBI JI0 HWIIH TIO-
CJIC BBITIOJTHCHHMS JIIOOOTO BHIPAKEHUS.

HaubGonee pacnpocTpaHeHHBIH CHOCOO OTIANKU — YCHMAHOGKA HLOUeK
npepuvleanus. PaccMOTpUM TIPOIECC YCTAHOBKU TOYKH MPEPHIBAHUS U OTJIAJIKH
IpPOrpaMMbl Ha TPHUMEPE BBIMOJIHEHUS TEPBOH TECTOBOWM 3aJladMl B TEKCTOBOM
OKHE penaktopa (puc. 4). OTta mporpamma IO3BOJISIET IEPEMEHHOW ¢ UMEHEM
IMY MPUCBOUTH UM, BBEJICHHOE ¢ KJIaBHATypbl. Ha3HAYUThL CTHJIb BHIBOJIMMOIO
TEKCTa, BHIBECTH Ha dKpaH 3aJaHHBIA TEKCT M MPOBECTH OTPE30K, HCIIONB3Ys B
Ka4yeCTBE KOHIIOB OTpPe3Ka TOYKY, BBEJCHHYIO C KJIABHATYPBI, U TOYKY, IOJY-
YCHHYIO 3aJlaHHEeM OTHOCHTEJIBHBIX KOOPJAMHAT. B mporpamMme HCIONb3YIOTCS
7B mepeMeHHbIe — Pt (11 KOOPAMHATHOM Mapbl TOUYKKA KOHIIA OTpe3Ka) H imy.
[Tepemennas pt onrcana Kak JJOKajabHas IEPEMEHHAs, TTI0O3TOMY OHA YIAJIUTCS U3
aMATH cpa3y IOCJIC BBIMOJHEHUS IPOTrpaMMbl, a IEpPeMEHHAst IMY OCTaHeTCs B

naMsATH.
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TekcT mporpaMmel:

(defun i (/ pt)
(command " _undo" " _back" " y")
(setq imy (getstring "\n Bawe nma? "))
(command "_style" " "™ "6Q" "3" "™ """ ")
(command "_text" "3,300" "10" "obpo noxanosaTb B Visual LISP")
(command "_text" "20,150" "0" (strcat "Joporon " imy "!1I"))
(command " _text" "250,50" "0" "Ycnexa Bam "

~zoom"" a")

(princ "Input Point:")

(setq pt (getpoint))

(command "_line" pt "@843,210" ")

)
#LINE3_LSP I[=] E3
{defun 1i (7 pt) -
{(command *_undo* *_back™ “'_uy") |
(setq imy (getstring “%n Bauwe wnma? "))
{(command *'_style®™ " o UA@T g o ooy
(command *_text" "3,3008" “18" “floépo noxasoeath B Uisual LISP"

{command *'_text" "28,158" 8" (strcat “foporod * imy "1t7))
[icommand **_text" "258,58" 8" “UYcnexa Bam 11"
Y _zoom™ "_a")
{princ “Input Point:")
{setq pt (getpoint})
{command "rline" pt "E843,218" "¢ )]
} -

A aw

Puc. 4. OkHO TEKCTOBOIO pelakTopa

JUist yCTaHOBKHM TOYKHM TpPEpbIBAHUS HEOOXOAMMO YCTAaHOBUTH KypcoOp B

HY)KHYIO TIO3UIIMIO OTKPBIBAIOMIEHCS KPYTJIOW CKOOKM M HICIKHYTh MO KHOIIKE

U Toggle breakpoint (YcranoBuTh/ yaanuTh TOUKy npepbiBanus). Ha skpane
HOSIBUTCSI TOUKA MpepbIBaHUs (KpacHbIN NPSIMOYTOJIbHUK), €CJIU €€ TaM He ObLIO.
Touka npepbIBaHMs YCTAaHABIUBAETCS U YOUpaeTcsl OAHOW M TOM K€ KJIaBUIIEH.

Kypcop He MOKeT HaxOIUThCS BHYTPU KPYTJIBIX CKOOOK.

|E1L lenkuuTe mo xuonke Load active edit window (3arpy3uTh TekCT ak-

TUBHOTO OKHa penaktupoBanusi). [losButcst okno koucou Visual LISP (puc. 5).
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2% Visual LISP Console M=] E3
=

|
Al AW

Puc. 5. Oxno xoucoym Visual LISP

B oxHe koHCONM MOsSIBUTCS cooOIIeHue o 3arpy3ke Qaitna. [locne storo

€ro HaJ0 BBINOJHUTb — HAOPAMb UMA 3A2PYHCEHHOU (QYHKUUU 6 KpPY2blX

ckookax — (I1). Ecnu ¢yHKIMs onrcaHa kKak KoMaHaa ABTOKaja, TO pu padoTte

N3 OKHa KOHCOJIM B HMA HCO6XOI[I/IMO BKIIIOUUTH U HpC(I)HKC CZ, HAIIpUMCP

(C:L1). Pe3ynbrat paboThl GyHKIIMHU TOKA3aH Ha puc. 6.

MR

4l AutoCAD - [Drawing]
Patn [lpaska Bua Bcraska DPopmatr Cepeuwc Pucosanue Pasmepn Pegakr Bonus [Momowps Odgopmnenue

D|=|a| S|y & [w(@|st] o] o % o= | ] |8 g|al®] 2]

MR e

Mocnow

| ||Q;§;&‘iﬁ.g Jlll‘lncnom j Jil

IR

] 2l olelo] L=l | Azx] o] alalalal @] als]| HI‘»I ]| ®I®Iﬂl

ot e oo ) P PN

-
Ls)

T

%'@«

\/“él_ﬂ‘:}_th

- I@I:%I@lEI@I"aIDIoI:;I%I\I\
Gl o)ole | ssle |

=

PuteCan =]

Pan
MPABKA
BHLI1
EMI 2
ECTABRA
POPMAT
CEFEMC1
CEFEMC 2
PUCYIA 1 _I
FUCHA 2
P IMEPE]
PELAKT 1
FELAKT 2

MOMOWE

THasume noAHOS UMA WPUdmMa WAL uMA $adaa <txt>: Beocoma <0.0000>: 60 CmeneHs
Ckanua-pacmakerHua <1 0000 3

Uzoa Haxaowa <0 Cnpaka HaasBo? <H: [lepePeprynei? <(H> Bepmuraapmeii? <H:»
HoBnl mexcmoBnd cmuab: STANDARD.

Komangs: _text BrpsfHubanus-Cnuaes<HawaabpHaa mouxa s
Y=o noBopoma <0x: 10

Terxcm: JoSpo noxaacBans B Wisual LISP

Komanga  _text BepaPHufadue/Cnuaes<Hauatenas moaxas
Yzoa noBopoma <100 0

Tercm: Jopozol nawsalll

Komaxga: _text BrpafHuBaHus-Cnuqaes<Hauaaexwan mouxna>
Uzoa noBopoma <0>:

Tercm: Yocnemxa Bam |11

Komanga: _zoom
BcesUeunp-TuHanura- Tpamuue - lpegegyyui-Hacunas (XXl ) Pamra «PeaapHos BpeMar: _a

3.300

20,150

250,50

»
=

FeozeHspupyn DUCTHOK . _I
Komangs: Input Point:_line Om moyxu:

E nowke: @843 210

K moure LI
Komanga 4 | | _‘I

[1169.0200 -1 76.5696,0.0000 [WAF [CETEA [0FTD [IFWEASKE [MOOER [HEMEPEKR

Puc. 6. PaGouee okno AUtoCAD mnocjie BBIMOJHEHUSA MOJIb30BATEIBCKOMN

dbynkiuu LI
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Ecnu pabotath He U3 OKHA KOHCOJIM, & U3 TEKCTOBOTO OKHA ABTOKAJIa, TO
(GYHKIUIO JTydIlle OMHUCaTh KaK KOMaHAy ABTOKaja, T.e. mepea MMeHeM (yHK-
UK J00aBUTh ¢:, B HAIllEM cly4ae IepBas CTPOKa OyAeT BBIMVIAACT Kak
(defun c:li (/ pt), a BbI30B U3 KOMaHIHOM CTPOKH ABTOKaJa HEOOXOAMMO IIPO-
U3BOJUTH 0€3 KPYTJIBIX CKOOOK.

[Ipu oTiagke mporpaMMbl MOXKHO MOJIB30BAaThCsl KOMaHaaMu MeHio De-

bug (Otnanka) | “ G o | ~ 28 | O & ¢ 0l ‘ IIpu momaroBoi OTJIaIKe OC-

wow

HOBHOM KOMAaHJIOW SIBJISFOTCA - Step into (IllarHyTh BHYTpPbH BBIpaxe-

Hus), Step over (Illaruyts ¢ 06xomom), Step out (IllarHyTs BHE BBIpa)Ke€HUs).

[lpu mpocMaTpuBaHUUM MPOrpaMMbl IO IIaraM KHOIKa |IU| - Step indicator
(MnaukaTtop 1mara) akTUBHA.

Bo BpCM:I MOIIIaroBoi OTJIIAAKH MOXXHO OTCJICAUTD 3HAUYCHUS KaXIA0TI'O

BbIpaKeHUd. {11 3TOro MOKHO WIECIKHYTh IO KHOIIKE 6 Add watch (Hoba-
BUTh BBIPAKECHHUE NIJII MIPOCMOTPA) U B MOSIBUBIIEMCS OKHE BBECTH UM Mepe-

MEHHOH. MOXHO TpOCTO OTKPHITh OKHO HaOmonenuii View—=Watch Window

(ITpocMoTp=OKHO HaOMIOAEHUIN) WM LIEIKHYTh HA KJIaBUIIE & | Pesynbrar

MOKa3aH Ha puc. 7.

# LINE3.LSP

{defun 1i {/ pt) o
(command "_undo™ "_back" "_y"} UL Watch E
60" (] 2400

{setq imy (getstring "\n Bawe uma? "})
ECDITIITIHI'I[I "_Sty].E" oo "ﬁﬂ" ..3.. o o o ||||) . "LﬁST'\J’ALLIE":QE‘]ESEM‘]‘IE}‘] D[l]
{(command "_text" "3,380" "108" "[doepo noxadoeate B Uisual LISP") |PT =|28159541.161 0.0)
{command '_text" “28,158" "@" (strcat "foporod " imy "f1tU)) Irdefl"nama"

d " text" "25@,58" """y Bamq t11" =
(command ”_tex crexa Ban SETO = H<SUBR @03766320 SETO>

" _zoom™ _a")
(prine “Input Point:") ]
{command "_line" pt "'@843,218™ " )

)

4

Puc. 7. IlomaroBas otnaaka mporpamMmbl LI B TexcTtoBom okue Visual
LISP ¢ nmpocMoTpoM 3HaUYeHUH TTIEPEMEHHBIX B OKHE HAOIFOCHUN
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Knasmma = Continue (IIpomoKuTh OTIaAKy) TO3BOJIAET BHIIOTHHUTS

nporpamMmy Iao cnezxy}omeﬁ TOYKH IIPCPBIBAHHA, a4 CCJIM €C HCT, TO JO KOHIIA.

s
=

Knaguiira Quit current level (BpritTi U3 TekyIiiero ypoBHs OTJIaaKH) 3a-

BCPHIACT IIPCPBIBAHHC H BO3BpAIIACT HA OJHWH YPOBCHBb BBCPX, 4 KJIaBHIIA

2| Reset to the top level (BepHyThbcst Ha BepXHHIA YPOBEHB) 3aBEpIlIacT IMpe-
pBhIBaHUE U BO3BpAIACT Ha CAMblii BEpXHUI YPOBEHb.

Kpome sroro B magaromem meHro Debug (Orinanka) MOXHO yCTaHOBUTH
CIIEYIOIINE PEKUMBI YIPABICHUS BBIMOJTHEHUEM IPOrPAMMBI:

e Stop Once (OcTtaHoBKa cpa3y) — 3aCTaBIsIET OCTAHOBUTHCS MPU BBI-
TIOJTHCHUH TIEPBOTO BBEIPAKCHHS,

¢ Break on error (IlpeppiBanue 1o OMIMOKE) — aKTHBU3UPYET aBTOMa-
TUYECKOE TpEephIBaHUE KAXKIbIM pa3, Korja BO BpeMsl MpPEphIBAaHUS BO3HUKAECT
OITNOKa;

e Animate (OXHuBIATH) MpEANoIaracT HEOJHOKPATHOE HCIOJb30Ba-
Hue KomaHael Step into (LllarHyTe BHYTpPh BBIpaKEHHs) C OMNPEACICHHOMN 3a-
nepxkoit. OKHO peakTopa B peskume Animate otoOpakaeT BBITOJIHSICMbIC BbI-
paxkenus, a okHo Watch (OxHo HaOMrOACHUI) TOCTOSIHHO MOIU(MHUIIUPYET 3HA-
YEHUS IEPEMEHHBIX.

UYToOBI OMYYUTHh BO3MOKHOCTH MPOCMATPUBATh 3HAYCHUS MEPEMEHHBIX,
Heo0XoauMo 100aBUTh nepeMennyro B okHo Watch (OxHo nabOmonenuit). Ko-
r1a Kypcop HaXOJWTCS Ha UMEHU MEPEMEHHOMW, JIBOWHBIM IETYKOM MBIIIKA
HEOOXOIMMO BBIJICIUTh €ro W IenkHyTh Ha kHomke Add Watch ([oGaButh
HaOmroieHne). MosxHo Takke BbiOpath myHkT Add Watch u3 koHTeKCTHOTO Me-
HIO T10 MPaBOW KJIaBWIlIe MBIIMK (Kypcop Ha MMeHHM nepeMeHHoi). Ha skpane
HOSIBUTCS ThajoroBoe okHo Enter expression to watch (Bseaute BoIpakeHue
JUTs HaOJTIO/ICHHIA) ¢ BBEJICHHBIM UMeHeM nepeMenHon. Eciu okno Watch yxe
aKTUBHO, TO MOXHO JO0aBUTH TOMOJHUTENIBHBIC IEPEMEHHBIE K CITUCKY, IISNIKAasI

10 KHOITKE C OYKaMK Ha MHCTPYMEHTAaIbHOM nanenu B okue Watch.
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4. JneMeHTHI A3bIKa AutoLISP

4.1 BoruncJjisiemble BbIpaKeHUS

dopma BBIYHUCIISIEMBIX BBIpAKEHUH s13bIKa AutoLISP:

(<pynkmusi> [<aprymenTtl> [<apryment2> ... [<aprymenTN>]...]])

3neck <QyHKIUS> - 3TO UM QYHKIUH, <apryMeHT|>, <aprymeHt2>, ...,
<apryMeHTN> - apryMeHThl (yHKIUH, pa3AeisieMble, 10 KpallHeW Mepe, OTHUM
npobenom. KBanpaTtHbie cKOOKM B MPHUBEACHHON (popme yKa3bIBAalOT HA BO3-
MOKHOE OTCYTCTBUE HaXOJSIIUXCS MEXIy HUMHU apryMeHToB. KomuuecTBo ap-
TYMEHTOB 3aBUCUT OT CUHTakcuca QyHKIuU. CylecTBYIOT (YyHKIUH, KOTOPbIE
BBI3BIBAIOTCS 0€3 apryMEHTOB.

C Touku 3penust AutoLISP Bce, uTo 3aKiI04€HO B KPYTJbIX CKOOKAaX, sSIB-
JISI€TCS CIIMCKOM, KOTOPBIH ciielyeT 00paboTaTh KaK BbIUMUCISIEMOE BBIPAKEHNUE.

OcHoBHoe npaBuiio AutoLISP - 6ananc ckoOOK, T. €. KOJUYECTBO OTKPBI-
BAIOLIUX CKOOOK JOJKHO OBITh PABHO KOJUYECTBY 3aKpbIBaroluX. IHaue
AutoCAD, o6HapyxuB aucOanaHc (HampuMmep, €Cliv MoJb30BaTelb 3a0bl1 BBE-

CTH KOHEYHYIO0 CKOOKY), BBIIACT 00 3TOM COOOIIICHHE.

4.2 Kunaccudpuxanus pyHkuuii a3pika AutoLISP

B s3pike AutoLISP onpenenensr 6onee 150 paznuyHbix ornepaiuii, KOTo-
pbI€ Ha3bIBAIOTCSI BCTPOCHHBIMU (DYHKIUAMU. [0 Ha3HAYEHUIO UX MOKHO TO/I-
pa3zeauTh Ha QYHKIUU:

e 0711 pabGOmMbl ¢ YUCI06BIMU OAHHBIMU, PCAUTH3YIONINE apU(PMETHICCKHEC
orepalnu, a TaKkKe HanboJiee 4acTo UCIOJIb3yeMble MaTeMaTUIeCKue PyHKIIUH.
OTH QYHKIIUU TTO3BOJISIOT BBIYUCIIATH KOOPIMHATHI TPUMUTHBOB, PACCUUTHIBATH
JUTUHBI, TUTOIIAAN U T.1.

e Onepayuu cpasHeHus s POBEPKU BBIMOJHEHUS PA3IUYHBIX YCIOBHM,

"

oynesckue ¢ynkuuu ("u", "unu", "He") U Ap., a TakkKe (PYHKIUU, OPTaHU3YIO-
IIMe BETBJICHUS 10 yciaoBUAM. C OMOIIBI0 3TUX (QYHKIUHA MOKHO, HarpuMmep,

MIOJIy4aTh PA3JIMYHbIE YEPTEKU U3 OAHOM ITPOTPAMMBL.
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o 01121 pabomul co cmpokamu mexcma: HOpMUPOBAHUE, CUEIUVICHUE, CPaB-
HEHHUE CTPOK, BBIJICIICHUE CUMBOJIOB U3 CTPOKU U T.I. DTH (PYHKIIMU MTO3BOJISIOT,
Harpumep, GopMUpoOBaTh TEXHUYECKHE TPEOOBAHUS HA YEepTEXKE MyTEM COBMeE-
LICHUS [IEPEMEHHON U IIOCTOSIHHOW YaCTEN.

e 0711 6600a ¢ Ki1asuamypwvl YCTPOWCTB YKA3aHUS, U BBIBOJA HA JKpaH U
MIPUHTEP, C IOMOUIBIO KOTOPBIX PEATU3yEeTCs IUAJIOT MOJIb30BaTENS C MPOTrpam-
MOi1. BbIBOJ| Ha MPUHTEP MO3BOJISET MMOIYYaTh U3 IPOrpaMMbl TEKCTOBBIE JTOKY-
MEHTBI, HalpUMeEp, CICHU(PUKALNIO IO COOPOYHOMY YEPTEKY.

o 0711 CO30AHUA U YMEHUsA MmeKCmoewix ¢haiinoe, 6iaronaps yemy odec-
NIEYMBAETCS BO3MOYKHOCTD CBSI3U IO JAHHBIM MEXKIY Pa3IMYHBIMU IPOrpaMma-
mu Ha AutoLISPe.

 XapaKTEpHbIE ISl BCEX SI3BIKOB NMPOTPAMMHUPOBAHUS U 00ECIIEUNBAIOIINE
KOMIIAaKTHOE OIHMCAaHUE JEWCTBUM B IPOTrpaMMeE 3a CYET TAKMX KOHCTPYKLIHM,
KAK YUKIbL U ROONPOZPAMMDL,;

 XapakTepHbIC A S3bIKOB TUIAa LISP: cozoanue, ananuz u npeoopasoea-
Hue cnuckog. I1ockonbpKy NaHHblE O rpapUUecKuX OOBEKTaX-MPUMHUTHBAX U
OJI0KaxX MpPEeJICTaBISAIOTCS B BUJIE CIIUCKOB, TO 3TU (PYHKIIMH HCIIONb3YIOTCS IS
00pabOTKHU BHYTPUIIPOTPAMMHBIX ONMUCAHUN rpaduuecKuXx OOBHEKTOB.

Crneunduxky si3pika AutoLISP onpenensitor ¢hyHKIMM, CBSI3aHHBIE C 2pa-
duxoit u pabomoit ¢ cpede cpaguueckozo peoaxmopa ACAD:

o Il BHYTPUIIPOTPAMMHBIX T€OMETPUUECKUX MOCTPOCHUM, BaXKHEMIas U3
3TUX (QYHKUUN - onpedenenue mouku, 3aJJaHHOW depe3 APYTyl TOUYKY, yrodi
Jdy4a U paccrosinue no jgydy. C moMoIplo 3To GyHKIHUKA MOKHO (hOPMHUPOBATH
13 IpOrpaMMbl ONIOPHbIE TOYKH MIPUMUTUBOB YEpPTEkKA, 3a7aBas UX MapaMeTphI C
MOMOILBIO IEPEMEHHBIX.

o JUISl RpUEMA 2eoMempuiecKux OaAHHbIX, T.€. JaHHBIX, KOTOPbIE MOTYT 3a-
JABaThCsl IEPEMEILIEHUEM Kypcopa Ha 3KpaHe: TOYKH, yIJla, paCCTOSHHUS;

o JUISl 6blOC/ICHUA NPUMUMUEOE TIOCTPOCHHOTO HA JSKpaHE YepTexa MU

Ha60pOB IIPUMHUTHUBOB, BBIACIICHUA U U3MCHCHUA XaPAKTCPUCTHUK IIPUMHUTUBOB U
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OJIOKOB, aHaJIN3a U U3MEHEHUS! CUCTEMHBIX MEPEMEHHBIX U COJAEPKUMOr0 CHM-
BobHBIX Tabmu ACAD;

o JIIS BKJIFOUEHHUS B mporpammy Joooi komanovt ACAD. Tlpuuém apry-
MEHTBI U OIIIMU KOMaH/Ibl MOT'YT OBITh 3aJIaHbl HE TOJIBKO U3 IPOrPaMMBbl, HO U B
pexuMe TpaguIecKoro Auanora B TOYHOCTH TaK, KaK €CIU ObI 3Ta KOMaHa BbI-

MOJHSIIACh TTpocTo B penaktope ACAD.

4.3 Oco0eHHOCTH A3BIKA

Cko0KH - OCHOBHOW ymnpaBistomnii cuMBod a3bika LISP. Tak kak si3bIk
0o0pabaThIBaeT CIUCKHU, TO CKOOOK TaM O€CUMCIIEHHOE€ MHOXEeCTBO, U 50% o1u-
00K IPOrpaMMUCTOB CBSA3aHO C MOJICYETOM U HEBEPHBIM KOJUYECTBOM CKOOOK B
MporpamMMme.

XapakTepHasi yepTa sA3blka - TO, 4YTO BbIipaxeHus: AutoLISP crpositcs To-
K€ KaK CIUCKHU. DTO O3HAYAET, YTO CHAYAIA TTUIIETCA Oelicmaue, a IOTOM - ap-
2YMEHM bl IMO20 OeUCMEUSL.

CBoiicTBa BbIpa:KeHNH

« Kaxxnas oTkpreiBaroias Kpyrias CKoOKa OJKHA UMETh 3aKPBIBAIOITYIO.

« Cpa3zy nociyie OTKpbIBaroIel Kpyryiol CKOOKHU JOJKEH UIATH UoeHmughu-
kamop onepauuu (PyHKIIUU), BBITIOJHAEMOW TPHU BBHIYMCICHUM BBIPAKECHUS
(umst GyHKLIMHN).

o Crienyronue 3a UMEHeM (PYHKIIMU apryMEHThl (PYHKIIUU JOJKHBI OBITh
OTIIEJICHbl OT MUMEHM (PYHKIIMM U JIpyr OT Apyra mo KpaHell mepe OIHUM
npooenom (IOTNOJHUTENIbHBIC MPOOENBl U MEPEBOJIBI CTPOK UTHOPUPYIOTCS, TaK
yTO BbIpakeHrue AutoLISP Mo’keT 3aHMMaTh HECKOJIbKO CTPOK, YTO B JICMCTBU-
TEJILHOCTU U MPOUCXOJINT).

o Kaxxnoe BbIpakeHue BBIYHUCISETCS (BBIMOJIHSCTCS) U pe3yibmam 603-
sépawaemca. Pe3ynbtaToM MOXKET ObITh HYJb (nil) wiin pe3ynbTaT BEIYUCICHUS

MMOCJICAHETO IMOABBIPAKCHMA.
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o C noruyeckoil TOUYKU 3peHUsl JTH000€ BO3BpallaeMoe 3HaueHue JIM0o uc-
TUHHO, 00 JT0’kHO. Ecnu 3HaueHne BhIpakKeHHS BHIYUCIICHO OBITH HE MOXKET U
BO3BpALAETCs HYJIb, TO OHO CUUTAETCS JIOXKHBIM. ECiii BbIpa)K€HUE BBIUUACIIACT-
Cs1, TO OHO CUMTAETCS UCTUHHBIM - He-HYJIb (non-nil).

Bripaxxenne AutoLISP nmeer Bu:

(pynknuss aprymenrl aprymeHt2. ..aprymeHTtN)

@ynukyus - iMs oniepanuu (B TOM YHCIE U apu(PMETHIECKOM), KOTOpas
JOJKHA OBITH BhITIOJIHEHA. Yucno apzymenmoe MoXeT ObIThH OoJibliie 3.

[TpousBenenue Tpex uncen: (* 2 3 4)

Bnoxxennsie Beipakenus: (* 4.4 (-4.3 (+3.21.1)))

Bripaxkenne ananuzupyercs AutoLISP cnesa nanpaso, noka ne BCTpe-
TUTCA cKoOKa. Eciin BcTpeuaercs 3akpbiBarolias cKoOKa, TO 3aBEpLIaeTCsl aHa-
JIU3 BBIPAXKEHUSI, BBITIOTHACTCS (PYHKIIUSI U BBIYMCIICHHOE 3HAYEHUE TePeaeTCs
Ha OoJsee crapimii ypoBeHb BloskeHHOCTH Wi B AutoCAD. Ecnu ke BcTpeua-
eTCsl OTKpbIBaroiascs ckobka, AutoLISP nepexonut xk aHanu3y BbIpakeHus 00-
Jiee MJIQJUIEr0 YPOBHS BJIIOKEHHOCTH U, MOKAa HE 3aBEPIIUT €r0 aHallu3, HE Ie-
pelzieT K AalbHEHIIEMY aHalu3y BBIPAKEHUS mpeasiayuiero ypoBHs. [Ipenen

BJIO’KEHHOCTH BhIpaxkenwuii - 100.

4.4 Tunbl JTaHHBIX

. Cmpoxoevle nepemenHble - COBOKYITHOCTH OYKB M KOHCTaHT, 3a-
KJIFOUCHHBIX B KaBBIYKHU.

. Ilenvie nepemennsvle - TONOKUTEIBHBIC WIIM OTPHUIATEIBHBIC IIC-
abie uncina (06e3 apobeit u aecsaTuaHON TOoukM). Llenbie yncia npeacTaBieHbl B
MaIllluHE ABYMs OaliTaMu M TTOATOMY HE MOTYT BBIXOJUTH 3a auara3oH (-32 768,
32 767).

. JleiicmeumenvHble nepemeHHble - TIOJOKUTEIbHBIC WM OTpHUIlA-

TEIbHBIC YUCIIA C IECATUIHOM TOouKoM. OCOOEHHOCTR: €CJIM 3HAaUYeHHE MEHbIIE 1,
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TO HY)XHO SIBHO yKa3biBaTh () mepej MeCATHUYHOW TOYKOM, MHa4ye OyAeT BbIa-
BaThCs COOOIIEHNE 00 OIINOKE.

[TepeMeHHbIC JTFOOOTO M3 MPOCTHIX THIIOB Ha3bIBalOT aToMaMH. CIIMCKOM
Ha3bIBaeTCs HAOOp pa3ClICHHBIX MpOOEIaMH aTOMOB W/WJIM CITMCKOB, 3aKIIIO-
YEHHBIX B KPYTJIbIE CKOOKH.

KomMmenTapuu o6o3navarores ;" B Hauasne cTpoku. Bee mocnenyrommue

BBIPAKEHU HA TAHHOW CTPOKE MHTEPIPETATOPOM UTHOPUPYIOTCSL.

4.5 ApudmMetrnueckue onepaTopbl
(+ 4mciaol 4muciaol...)
Boszepawyaem cymmy Bcex aprymeHToB. Eciiu Bce 4ymcna 1ienble, TO pe3ybTar
TOKe OyJeT LEJbIM; €CITU e XOTs Obl OJJHO YMCJIO BEIIECTBEHHOE, BCE YMCIa
OyayT nmpeoOpa3oBaHbl B JCHCTBUTEIBHBIC U PE3YIbTAT OYACT BEIICCTBEHHBIM.
(+12) BO3BpaIaeT 3
(+ 1 2 345) Bo3Bpamiaer 10.500000
(+ 123 40) Bo3Bpamaer 10.000000
(- uumcaol [4yumeao? ...])
Bviuumaem uucnol u3 yucna2, ecnu OoJjiee JByX apryMEHTOB, TO M3 MEPBOTO
apryMEHTa BEIYMTACTCS CyMMa BCEX OCTANBHBIX, €CITH 3aJlaH OJWH apTyMEHT, TO

OH BBIYUTAETCS M3 HYJIS (MHBEPTHPYETCS €T0 3HAK).

(- 50 40) BO3BpalliactT 10
(- 50 40.0 2) Bo3sBparmiaer 8.000000
(- 50 40.0 2.5) Bo3sBparmiaer 7.500000
(- 8) BO3BpaIaeT -8

(* yncaol [uucio.. |)

Bo3sBpaiaer npouszeedenue Bcex uncen. Ecinm 3a1aHO TOJIBKO OJHO YKCIIO, OHO

YMHOXaeTcs Ha 1 1 Bo3Bpalaercs pe3yJibrar.

* 2 3) BO3BpalaeT 6
(* 2 340 BO3BpalaeT 24.000000
(* 3 -45) BO3Bpalliaet -13.500000
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(/ uncaol [qucao? ...])
JMenum wucnol Ha wucno2, a ecaum apryMEHTOB 0oJiee ABYX, TO MEPBOE YKCIIO

ACIINUTCA Ha ITPOU3BCACHUC BCCX OCTAJIbHBIX.

(/ 100 2) BO3Bpalliaet 50

(/ 100 2.0) BO3BpalllaetT 50.000000
(/ 100 20 2.0) Bo3Bpaiaer 2.500000
(/ 100 20.0 2) Bo3Bpamaer 2.500000
(/ 100 20 2) Bo3Bpamaer 2

(/ 135 360) BO3Bpalliaet 0

(/ 135 360.0) Bo3Bpaiaer 0.375000
/ 4) BO3BpaIaeT 4

(1+ umc0)
Yeenuuenue nenoro nnm NeWCTBUTEILHOTO apryMEHTa Ha CAMHHUILY.

1+ 5 BO3BpaIaeT 6
1+ -17.5) BO3BpaIaeT -16.500000

(1-  umcao)
Ymenvmenue 1enoro Wi qeiiCTBUTEIBHOTO apryMEHTA HA CTUHHMILY.

(1- 5) BO3BpaIaeT 4
(1- -17.5) BO3BpaIaeT -18.500000

(abs 4mci0)
BoruriciieHue adcoiiommuozo 3nauenus NeCTBUTEILHOTO HITH [IEJIOTO YKCIIa.

(abs 100) BO3BpaIaeT 100
(abs -100) BO3BpalliactT 100
(abs -99.25) BO3BpalliactT 99.250000

(angle Tukl TuK2)
Hannas QyHkuus Bo3Bpamiaer yrosa (B paauaHax), oOpa3oBaHHBIN JIy4OM,
HaIpPaBJICHHBIM U3 TOYKHU muk] B TOUKY muk2, U OCbIO0 X, MPUYEM YToJI U3Mepsi-

€TCsl IPOTUB YaCOBOM CTPEJIKHU.

(angle ‘(1.0 1.0) (1.0 4.0)) BO3Bpallaer 1.570796
(angle ‘(5.0 1.33) ‘(2.4 1.33)) Bo3Bpamaer 3.141593
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(angtos yroa [mpeacraBieHHe]| [TOYHOCTH])

HNannast pyHKIUsS 6epeT yeo1 (BEIIECTBEHHOE YUCIO B paJlaHax) U BO3BpaIllaeT
€ro npeodpa306aHHbIM 6 CHMPOKOBYI0 KOHCHMAHHLY B COOTBETCTBUM C Hpeo-
cmasneHuemM, MoYHOCMbl0 U 3HAYEHHEM CHUCTEMHOM MEepeMEeHHOM ABTOKajaa
DIMZIN. ApryMeHT mouHocmb — 1IETI0€ YUCIT0, YKA3bIBAIOIIEe YUCIIO0 MUQP Mo-
clie 3amATol. ApryMeHT npedcmasienue — 1ienoe uucio: 0 — rpaaycel, 1 — rpa-

TyChI/MUHYTBI/ CEKYHIBI, 2 — rpajibl, 3 — paguansl, 4 — TonorpadguyecKkue eau-

HHUIIBL.
(setq ptl (5.0 1.33))
(setq pt2 ‘(2.4 1.33))
(setq a (angle ptl pt2))

TOT/1a
(angtos a 0 0) BO3BpaIaer “180”
(angtos a 0 4) BO3BpaIaer “180.0000”
(angtos a 1 4) BO3BpaIaer “180d0°0” >

(atan 4ucaol [4uciol])
JlanHast QyHKIMS BBIYHCISACT @pKmaHzeHC TIEPEMEHHOW uucnol B pajauaHax,

€CJIM HE 3aJlaHO yucno2, yuciol MOXKET ObITh OTPUIIATENILHBIM; 00JIACTh JOMY-

CTUMBIX 3HaUYCHHH OT -71/2 110 +7/2 pajauaH.

(atan 0.5) BO3BpalliactT 0.463647
(atan 1.0) BO3BpalliactT 0.785398
(atan -1.0) BO3BpalliactT -0.785398
(angtos (atan -1.0) O 4) Bo3sBparmiaer “315.0000”

Ecnin 3amanbl 006a uuciaa, TO BO3BpalllaéT AapKTaHMEHC IEPEMEHHOM uwMc-
nol/aucno2 B paguanax. Ecimu 4uciio? - Hyb, TO B 3aBUCUMOCTH OT 3HaKa Iie-

peMeHHoM unciiol Bo3Bpamaercsa + unu - 1.570796 paaunan

(atan 2.0 3.0) BO3Bpaliaer 0.588003
(angtos (atan 2.0 3.0) O 4) Bo3sBparaet “33.6901”

(cos  umco)
BosBpaliiaeT 3HaUCHUE KOCUHYCa y2id, 3aJaHHOTO apryMEHTOM B pafiaHax.

(cos 0) BO3BpalliaetT 1.0
(cos pi) BO3BpalllaeT -1.0
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(exp umciI0)
Briuucrnser 3HaueHUE IKCHOHEHYUAIbHOU (PYHKUUU ¢ OCHOBAHUEM € B CTEIle-

HH 4uc/io 1 BO3BpaAlaCT BCIICCTBCHHOC YNCJIO.

(exp 1.0) BO3Bpalliaet 2.718282
(exp 2.2) BO3BpalllaetT 9.025013
(exp -0.4) BO3BpallaetT 0.670320

(expt oCHOBaHHE CTeIEHb)
Beruucisier 3nauenue 3KCHOHEHUUANbHOU QYHKUUU C YKA3AHHBIM OCHOBAHU-
em U cmenenvio. Ecin 00a aprymeHTa Lenble — pe3ynbTar Lenblid, B JTH000M
JIPYTOM CIIy4ae — BEIIECTBEHHBIN.

(exp 2 4) BO3BpaIaeT 16
(exp 3.0 2.0) Bo3sBpamiaer 9.000000

(ged umcaol 4mca02)
Bo3sBpaiaer HanOonbIInii 0duquii denumens yucial U yucna2, KOTOPbIE JOIK-
HBI OBITH LEJIBIMH.

(ged 81 57) BO3BpalaeT 3
(gcd 12 20) BO3BpaIaeT 4

(log  umcao)
Bo3sBpauiaer namypanvhulil 102apughm yucia Kak BeIIECTBEHHOE YUCIIO.

(log 4.5) BO3BpalliactT 1.504077
(log 1.22) BO3BpaIaeT 0.198850

(max 4ywucgaol ymceao?...)

Bo3sBparaer naubonvuiee 3 3ananubiX yucen. Kaxmoe 4uciio MOXeT OBITh Be-
IIICCTBEHHBIM WJIM IEBbIM. ECITi BCe apryMEHTHI IIeNbIe — pe3yiabTaT IEbIi, B
JI000M JIPYyroM Cliydae — BEIIECTBEHHBIN.

(max 4.07 -144) BO3BpaIaer 4.07
(max -88 19 5 2) Bo3sBpamacr 19
(max 2.1 4 8) BO3BpaIaer 8.0
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(min yucaol yucio? ...)
Bo3Bpariaer Haumenvuiee 3 3aiaHHbIX yucen. Kaxmoe 4ucio MOXKET ObITh
BEIECTBEHHBIM MITH IIeJBIM. ECiii Bce apryMeHTHI 1ielible — Pe3yJIbTaT IEIblid, B

J1000M JIPYyroM cilydae — BEeIleCTBEHHBIN.

(min 4.07 -144) BO3BpAIIACT -144.00
(min -88 19 5 2) Bo3Bpamaer -88
(min 2.1 4 8) BO3BpAIIACT 2.1

(minusp unciaol)
Bosspamaer T, ecnu yucnol OTpuULATENbHOE ACHCTBUTENBHOE WM LIEJIOE, B

IPOTHBHOM citydae — Nil.

(minusp -1) BO3BpAIACT T
(minusp -4.293) BO3BpAIIACT T
(minusp 830.2) BO3BpaIaer nil

(rem 4ucaol uymcao?...)

Jlannas QyHKIMSA AenUT wucrol Ha yucno2 M BO3BPALAET OCMAMOK Om Oefle-

Hus.
(rem 42 12) BO3BpAIaCT 6
(rem 12.0 16) BO3BpaIaer 12.0
(rem 60 3) BO3BpaIaer 0

(sin  yroua)
Bo3Bpalnaer 3HaueHUE CUHYca yena KaK BEUECTBEHHOE YUCIIO, TJI€ YToJl BbIpa-

JKEH B paJInaHax.

(sin 1.0) BO3BpaIaeT 0.841471
(sin 0.0) BO3BpalliactT 0.0
(sqrt  4uci0)
BosBpaiaeT keadpammutit KOpeHs yucia KaK BEIIECTBCHHOE YHCIIO.

(sqrt 4) BO3BpaIlacT 2.0
(sqrt 2.0) BO3BpaIaeT 1.414214
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4.6 Onepartopbl NIpUCBAMBAHMS

(setq <mepemennasil><pbIpa:keHnel> [<nmepeMeHHasi2> <BbIpakeHHE2>]...)
Jannas QyHKIMs ycmanaeaugeaem B cumeonl 3HAUCHUE @bipadiceHusl, B cum-
60712 3HAUEHUE 8blpaMCeHUs2 U T. 1.

3anuck B=200 >KkBUBaJICHTHA CJICAYIOIIECH:

(setg B 200)

(setqg a 5.0) BO3BpAIAET 5.0 u npucBaMBaeT 3HAYCHUE
5.0 nepemennoit A. Korja 661 HU HCTIOJIB30BaJIOCh A, OHO OYy/I€T paBHBIM Bellle-
CTBEHHOMY uuciy 5.0.

(setg b 10 ;TIPUCBOEHUE NepeMeHHo# B 3Hauenus 10

c “ABG” ; mpucBoeHne C TekcToBoM koHcTaHTH “ABG”
D (COS 0.6)); npucoenue D 3nauenus (COS 0.6)

OyHKIMS Setq MOXKET UCIOIb30BaThCS C JIOOBIM KOJIUYECTBOM apryMeH-
TOB, KOTOPOE JI0JKHO OBITh 00513aTEILHO YETHBIM U HE MEHEE JIBYX.

OyHKIMA setq - OCHOBHOE CPEACTBO ISl COXPAHEHHs 3HAYECHUI, BO3Bpa-
[IAEMBIX APYTUMH BBIPAKECHUSMHU.

[Ipumep:

(setq myd (- (+ 56.022 78.11) (+ 124.77 78.0)))

3HavyeHue BhIpakeHus OyAeT COXpaHEHO B mepeMeHHoM myd.

B nanbHeiiiieM npoyuTaTh 3HaUCHUE MEPEeMEHHOW myd MOXKHO C TIOMO-
b0 omeparnuu ! (BOCKJIMIIATENbHBIM 3HAK). Ecin B KOMaHIHOW CTpOKe
AutoCAD B otBeT Ha cranaapTHyio nojickasky Komanaa: (Command:) BBecTH

'myd, To AutoCAD BbIgacT TeKyIiiee 3HaUeHHUEe rnepeMeHHoi myd.
(set <’cuMBO> <BbIpa:KeHHE> )

Jannas GyHKIMS npuceausaem cumeoty ¢ anocTpoHoM 3HAUCHUES 8bIPANCEHUS.

(set ‘B 200) mnpucauBaeT cuMBody ‘B 3nauenue 200
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4.7 Oneparopbl BBOJA JaHHBIX PA3JIMYHOI0 THIIA

JIisi monmydeHusl MaHHBIX C YCTPOWCTB BBOJA CO3JaHBI CIICIIHAIBHBIC
dbyukiuu psaa GET. VX cTpykTypa THIWYHA, CHavalla UJeT caM oIeparop, 3a-
TEM C BapUaLUSIMH - TEKCT BOMPOCA-TIOJICKA3KU. DTOT TEKCT OyAET BHIBOAUTHCS
B KOMaHJHYIO CTPOKY ISl TOTO, YTOOBI IMOJIK30BaTEIh MIOHUMAJ, YTO €My He0O-

XO0AHMMO BBCCTH B IIaHHLIﬁ MOMCHT.

(getangle [Touka] [TekcCT 3ampoca-moOACKAa3KM])

Jannas QyHKIMS co3jaeT may3y JUIsl TOro, 4TOObI MOJIH30BATENb 66€1 Y201, 1
BO3BpalaeT 3HAaYEHHE ATOr0 yIiia B pajiiaHax. YToJd MEXKY 3aJaHHbIM MOJIb30-
BaTEJIEM BEKTOPOM M IOJIOKUTEIbHBIM HAMpPaBICHUEM OCU X, YCTAHOBJICHHBIM
B cuctemHon nepemenHoit ANGBASE, u mpoTuB 4acoBoil cTpenku (B MOJIb30-
BaTEJIbCKOM cucTeMe KoopauHar). Beerna B paananax, u3MepeHue yria mpouc-
XOJUT OTHOCUTEJILHO TEKYILIETO HAPaBJICHUS U3MEPEHUS YTJIOB.

(setq ang (getangle “B xakom HampaBiieHUu? ”))

(getcorner TOYKa [TeKCT 3ampoca-moaACKa3Ku])
B600 koopounam. Bo3Bpamaer KOOpJIMHATHl YKa3aHHOW TOJb30BATEIIEM TOUKHU

Y CTPOUT «PE3UHOBBIN» MPSIMOYTOJIBHUK OT MOYKY O PACIOIOKEHUS Kypcopa.

(getdist [Touka] [TekcT 3ampoca-moacKasKul)

BBona paccmoanusa mesxncdy moukamu. Jlannas QyHKIMS co3qaeT may3y s TO-
ro, 4TOOBI MOJIL30BATEIIb BBEJI PACCTOSIHUE, 00HY Uiy 06e mouxku. OyHKIMS BCe-
I/1a BO3BpAIllaeT BEIIECTBEHHOE YUCII0, KOTOPOE SIBJISICTCS PACCTOSHUEM MEXITY
JIBYMSI TOUKaMU. MOXHO yKa3aTh JBE TOYKH Ha dKpaHE, MOXKHO TMEPBYIO TOUYKY
yKazaTh BHYTPH (PYHKIUU (akyabTaTUBHO. [Ipu MOOBIX TEKYIIMX €IUHHUIIAX
U3MepeHust 3Ta (PYHKIIHS BCET/Ia BO3BPAIACT JECHCTBUTEILHOE YHCIIO.

(setq dist (getdist ))
(setq dist (getdist (1.0 3.5)))
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(setq dist (getdist «Kak magexo?» ))

(setq dist (getdist ‘(1.0 3.5) «Kak mamexko?» ))
(getenv UMsI mepeMEeHHOM)
g P

BOSBpElHIaCT CTPOKOBOC 3HAYCHHC, IIPUCBOCHHOC nepemeunoﬁ CpeObl

AutoCAD.

(getint [TekcT 3ampoca-noacKa3Ku|)
BBon yenozo yucna. Tonpko ¢ Kl1aBUATYPBHI.

(setg num (getint))

(setg num (getint «BBemuTe YKCI0»))
(getkword [moacka3skal)
JlanHas GyHKIHS 3alpaniuBaeT y MOJIb30BaTeNsl KIIFOUEBOE CIOBO U 6038paAuid-
em KIII0UEBOE CIIOBO KAK CMpPOoKogylo KoHcmanmy. CIIMCOK WMEIOIINX CMBICIT
KITFOUEBBIX CJIOB 3ajaeTcs ¢ moMoiibio pynkiuu INITGET no BeizoBa GyHKIMH
GETKWORD. Ecnu BBeneHHOE CIOBO HE SIBISIETCI OJHUM U3 3aaHbBIX KIIFOYeE-
BBIX CJIOB, ABTOKaJ] TOBTOPHUT 3aIIpoC.

(initget 1 “/la Her”)

(setg x (getkword «Bsi yBepenni? (/la unmu Her) » ))
(getorient [Touka] [TekcT 3ampoca-moACKa3Ku])
To »xe camoe, uto 1 GETANGLE, 3a uckimodeHneM TOTo, 4TO 3HAYeHUe y2id,
kotopoe BosBpamiaeT GyHkius GETORIENT, ne 3aBucuT OT 3HaUYeHUM cu-
cremubix niepeMeHHbIXx ANGBASE 1 ANGDIR. ®ynkius GETORIENT uzme-
pSIET YTJIBI OT HYJIEBOTO HAIPaBJICHUS BIPABO (BOCTOK), M YTIJIbl YBEITUIHBAIOTCS

B HAIIPaBJICHUU MPOTHUB YaCOBOU CTPEJIKU. BrIpaxaer yron B paguaHax.

(getpoint [Touka] [TeKCT 3ampoca-mMoOACKA3KH])

[To3BonsieT 66ecmu mouky, nMmerolnyo koopauaatsl Texyuent [ICK.

(setg p (getpoint))
(setq p (getpoint “T'me?”))
(setq p (getpoint ‘(1.5 2.0) «Bropas Touka» ))
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(getreal [TekcT 3ampoca-noacKa3Ku|)

[To3BOonsCT BBOUTE OelicmeumenbrHoe Yucao. ToJIbKO C KJIaBHUATYPHI.

(setq p (getreal))
(setq p (getreal «MacmrabHbIli KOIPPUIHEHT: »))

(getstring [duar npodesia] [TeKkcT 3anmpoca-nmoACKa3KM])

3anpamuBaeT BBO mekcmosoi koncmanmul. Ecnu diar npoberna yka3aH U He
pPaBEH HYJIIO, TO CTPOKOBAs KOHCTaHTa MOXKET COJEpPkKaTh MPOOEIbI, U 3aBepIlie-
HHEM BBOJIa cunTaercs Haxartune kiaBuii ENTER, B mpoTuBHOM ciydae cTpo-
Ka HE MOXET coJepkarb npooeinbl v kinaBuma [IPOBEJI paboraer kak cumMBOI
BBOJA.

(setq s (getstring «Baie ums?»))
(setq s (getstring T «Bame umsa u dhamMuausa?»))

(getpvar ums nepeMeHHOM)

Bo3sBpaiaer 3nauenue cucmemnoit nepemennoit AUtoOCAD.

4.8 Pabora co ctpokamu
(strcase <crpoka> [<npu3HaK>])
JlanHas pyHKIusi OEpeT CTPOKOBYIO KOHCTAHTY, YKa3aHHYIO apTyMEHTOM CHpo-
Ka Y BO3BpaILlaeT €€ KOMUIO, nepeseon ece cumeoivt andaBuTa ¢ 6epXHULL Ulu
HUMCHUIL pezucmp B 3aBUCUMOCTH OT aprymMeHTa npusHax. Ecnu npusHak omy-
IIEH WJIK paBeH nil, To Bce CUMBOJIBI andaBuTa B CTPOKE OYIyT MEpEeBEICHBI B
HKHUU PETUCTP.
(strcase “TIpumep”) BO3BpallaeT «[TPUMEP»
(strcase “TIpumep” T) BO3BpAIIAET «IIpUMEpP»
(strcat <ctpokal> <cTpoka2>...)
Ota QyHKIMS BO3BpAIIaeT CTPOKY, KOTOpas SBISETCS PE3yJIbTaTOM CUEnJ1eHUs
cmpokul, cmpoxu M T.1.

(strcat «c»  «I0BO®) BO3BpaIaeT «CJIOBO»
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(strcat «a» «0O» «BY») BO3BpaIaeT «a0B»
(strcat «a» «» «BY») BO3BpaIaeT «aB»
(strlen <cTpoka>)
Ota QyHKIUS BO3BpAIIACT OJIUHY 6 CUMB0J1AX CTPOKOBOW KOHCTAHTBI CHIPOKA

KaK OCJIyrO BEJINYNHY.

(strlen  «cmoBoy) BO3Bpalllaer 5
(strlen «omuH» «aBa» «TpW»)  BO3BpAIIACT 10
(strlen  «») BO3Bpalllaer 0

4.9 Cnucku

IIpocthie cnMcku
(list (<31emeHnT1> [<3/1eMeHT2> ... [<3j1eMeHTN>] ... | ] )
®ynxius list — 310 ocHOBHAs (QYHKIHS, TIO3BOJISIONIAS CO30amb CHUCOK.
Jannas ¢yHkuus Oepet J1r000€e YuCiIo BhIPAKEHUN U OPraHU3yeT U3 HUX CTPO-
Ky, BO3Bpalias ciiucok. B kadecTBe apryMeHTOB 2.iemeHmuyl, U3 KOTOPHIX o0pa-
3yeTcsi CIIMCOK, MOTYT BBICTYNATh JIIOObIE OOBEKTHI, KOTOPHIMU ONEPUPYET
AutoLISP. Camblii pacripoCTpaHEHHBIN CIIUCOK — 3TO CIUCOK U3 ABYX WA TPEX
BEILIECTBEHHBIX YUCEI, IIPEACTABIAIOIMT TOUKY. B KauecTBe 2J1EMEHTOB CIIMCKa

MOT'YT BBICTYIIATh APYTUC CIIMCKH WUJIW TOYCYHBIC IIapPhbI.

(list ‘a ‘b ‘c) BO3BpaIaer (A B C)
(list ‘a “(b d) ‘c) BO3BpaIaer (A (B D) C)
(list 3.9 6.7) 6038pawiaem napy 39 6.7

Orta QyHKIMS YacTO UCTOIB3YeTCs IS ONpENeCHUs] 3HaAueHUll KOOopOuHam
JIBY- WJIM TPEXMEPHBIX moyeK (CIHUCOK U3 JBYX WM TPEX BEIIECTBEHHBIX UH-
cen).

Hanpumep: Onpenenum 3HaueHUs KOOPAUHAT IJI ABYX TOYEK U UCIOJb-
3yeM MX JJIs OTPUCOBKH OTpe3ka komaHaou ABTokana LINE.
3agaem koopauHAThl X U Y TOUYEK:
(SETQ X1 (- S H 20)

Y1 (- L 40)
(SETQ X2 (+ H H L)
Y2 (- L H)
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IIpucBauBaem nepemeHHbIM T1 1 T2 3HauEHUS KOOPJIMHAT TOYEK:
(SETQ T1 (LIST X1 Y1)
T2 (LIST X2 Y2)
O6pamaemcs k komanae OTPE3OK
(COMMAND “LINE*“ T1 T2 )

ACCOIIMATUBHBIE CIIUCKH
OyHKIMSA aSSOC MPUMEHSIETCSI K CIHCKY, B KOTOPOM 3JIEMEHTaMH SIBIISIOTCS
CIIUCKU WJIM TOUYCYHBIE MMapbl, U 8blOUpaem 13 3TUX DJIEMEHTOB TOT, Y KOTOPOIO
MIEPBBIN 2JIEMEHT UMEET 3A0aHHOe 3HaAYeHUE:.

(assoc  <kom> <CHHCOK>)

Ecnu B aprymeHTe cnucox MMEeTCsi HECKOJBKO 3JIEMEHTOB, YAOBJIETBO-
pAOIMX TpeOyeMOMy YCIOBHIO, TO B KAUECTBE BO3BPAIAEMOT0 3HAYEHUS BbI-
OupaeTcs nepBbld U3 HUX. OYHKIMS aSSOC — OCHOBHOW MHCTPYMEHT B OIlepa-
IUSX BBIOOPKH M3 CHHCKA ¢ Xapakrepuctukamu npumutuBa AutoCAD Toro
AJIIEMEHTA, KOTOPBIA COAEPKUT TOUYEUHYIO Mapy ¢ HyxkHbIM DXF-komom cBou-
cTBa (1IBETA, TUIA JUHUH, Beca U T. II.).

Jomnyctum, uto “al” onpeneneH kak

((name box) (width 3) (size 4.7263) (depth 5))
TOrIa
(assoc ‘size al) BO3BpAIaCT (SIZE 4.7363)
(assoc ‘weight al) BO3BpAIIACT nil
Pabora co cnuckamMu
AutoCAD mnpencrasnsieT manHple 00 00BEKTE B BUJIEC CIMCKA, KOTOPBIN
COJICPIKUT MHOTO JPYTHMX CIMCKOB MEHBIIIETO pa3Mepa. XOTs Ha IEePBBIN B3IJISI

Takasi CTPyKTypa BBITJISIAUT CJIOKHOM (a MpaBWIbHEE CKa3aTh — HEMPUBBIYHON),

00paboTKa CIHMCKOB MPESIbHO IIPOCTa U MOHSTHA.
(append [<cmucokl> [<cmucok2>.. . [<cmMcOKN>]...]])
CIUAHUE CNUCKO8 B OJIVH.

(append ‘(a b) ‘(¢ d)) BO3BpAIIaeT (A B C D)
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(append “((a) (b)) “((c) (d)))  BosBpamaer ((A) (B) (C) (D)

(nth <Homep> <cCHHCOK>)
u3ejleyeHue u3 CHUCKA SJIEMEHTA 10 TOPSIKOBOMY HoMmepy (Hymepanus dJe-
MEHTOB CITMCKA BBITIOJTHICTCS CJIEBA HAIPABO W HAYMHAETCS C HYJIA).

(nth 3 ‘(@b cde) BO3Bpalllaer D

(nth 0 “(abc de) BO3Bpalllaer A
(reverse  <cmmcok>)
nepegopom cnucka; BO3BPAIAET CIIMCOK C €T0 AJIEMEHTaMH, PACCTaBICHHBIMU
B 00paTHOM TOPSIZIKE.

(reverse  ‘((a) b ¢)) BO3BpaIacT (C B (A)

(length <cmucok>)

ONlUHA cnucka, BO3BpaliacT LCJI0C YHCIIO, O3HAYAIOMICC YHCIO0 3JICMCHTOB B

CITHCKE.
(length “(a b c d)) BO3BpalacT 4
(length “(a b (c d))) BO3BpaIaer 3
Touxku

CnHcok U3 Tpex BEIIECTBEHHBIX BEJIMYUH SIBISETCS TOYKOIO. Mcmomb3o-
BAHME TAaKOro cnucka B komaHaax AutoCAD mo3BoJisIeT yKa3blBaTh TOYKH JJIS

OTOOpa’KEHUS PUMUTHBOB.

IIpumMeHeHMe CIMCKOB VISl 32/1aHUSI KOOPAUHAT

Crncox Bceraa 3akiitoyaeTcsi B Kpyrible ckoOku. OJlHa U3 MPOCTEUIIUX U
mmpoko npuMeHsieMbix B AUIOCAD criucouHBIX CTPYKTYp — HaOOp KOOpIWHAT
TOYKH, HAIIPUMED:

(1.0 3.5 2.0)

DOTOT CHUCOK 3aJaeT TO4Ky ¢ koopauHatamu 1.0,3.5,2.0 B mpsmo-
yroibHOM cucteme koopauHat X,Y,Z. Tak Kak CIHCOK MpEICTaBiIsIeT cOOOM

rpymniy 3JIEMCHTOB, MOKCT HOTpC6OBaTBC$I HU3BJICYb U3 HCT'O OAWH HUJIN HCCKOJIb-
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KO 2JIeMEeHTOB. B Tabnuile npuBeneH nepedeHb (QYHKIUNA U3BICYEHUS JIEMEH-
TOB Ha npumMepe cnucka (1.0,3.5,2.0).

Jlnst GosibIiet THOKOCTH MOXHO HCIOIb30BaTh PpyHkIMio NTH, koTopas
MO3BOJIAET MOJYYUTh AOCTYI K IPOU3BOJIBHOMY BJIEMEHTY CIIMCKA M U3BJICKAET
AJIEMEHT YKAa3aHHOI'O CIHUCKA C HYKHBIM HOMEpPOM. JIJ1s1 3TOro €M Hy»KHO Iepe-
JaTh JIBa apryMEHTA: MEPBbIM 3aJaeT HOMEp AJIEMEHTa CIUCKa (3aMETHM, UTO
HyMepalHs 3JEMEHTOB crnucka HaunHaerca ¢ 0), a BTOpOM yKa3bIBaeT Ha cam

CIIMCOK.

OcHoBHbBIE (l)yHKHHH H3BJICYCHHUSA 3JIEMECHTOB CIIMCKA

OyHKIMA Pesynbrar Ormcanne
CAR 1.0 Bo3Bpainaet nepeblit 3MeMEHT Cricka
CDR (3.5 2.0) Bo3Bpariaer Bce 3MEMEHTHI CIICKa, KPOME TIEPBOTO
CADR 3.5 Bosspainaet BTopoil 3MeMEHT Crcka
CADDR 2.0 Bo3Bparmaer TpeTuii 31eMeHT Crucka

Kax mpaBuiio, uMs cnucka— mnepeMeHHasi, 3HaUeHHe KOTOpPOM MpUCBau-

BaeTcs onepatopom Setq, Hanpumep:
(setq corner (list 1.0 3.5 2.0))
(nth O corner)

B atom nmpumepe dynkmus (nth O corner) Bo3spamiaer 3nauenue 1.0,
Tak Kak 1.0 siBasieTCs mepBbIM 3JIEMEHTOM CITHCKa COIrner.

Crucok cosmaercs dynknuedr LIST. Ecou snemMeHTH criicka sSBISTFOTCS
KOHCcmanmamu (a He nepemeHHvimu), 17151 €ro (POpMUPOBAHUS MOKHO UCIIONb-
3oBath QyHkiuo QUOTE. Jlnsa yckopenHoro BbizoBa Gpynkimnu QUOTE moxHo
HCITI0JIH30BaTh OJMHOYHYIO KaBbIUKY (') (OHA 3amaeTcs TOW ke KJIaBUILCH, YTO U
anoctpod). Cnenyromue n8e GyHKINNA SKBUBAJICHTHBI:

(setq corner (list 1.0 3.5 2.0))

(setq corner (1.0 3.5 2.0))
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4.10 YciaoBus u JIOTHYeCKHE ONEePaAllUU

Heo0xoauMoCTh BBIMOJHUTH KaKyHO-T1U0O0 MPOUEAypY NMPU HATUYUU HE-
KOTOPBIX YCJIOBUN BO3HHMKAET JIOBOJBHO YACTO. Y CIIOBHOE BBIPAKEHUE IPOIIE
BCEro co3/aTh mpu momoiu omnepartopa IF, KoTopblil BBINOMHIET OAHO JACH-
CTBHUE, €CJIM BhIPAXKEHUE-ONEPAH] UICTUHHO, U JPYrOe, €CIU OHO JIOXKHO. THbIMU

CJI0BaMH, pE3yJibTaT OIICpAllMH 3daBUCHUT OT UCTHUHHOCTH HCKOTOPOI'O BBIPAKC-

HUSL.
DOYyHKIMU NPOBEPKH BbITIOJHEHUS YCJI0BHI
DYHKIIUMA MPOBEPKU BBIMIOJHEHHUS YCIOBUHN 3alIMCHIBAIOTCS TaK K€, KaK U
apudpMeTUUYECKUE ONepaluu. 3HAKUA YCIIOBHI: > < =, >= <= [=

(> a b);>skBUBaJIEHTHO 3anucH a>b
Jlornyeckuii oneparop - 3To GYHKIHS, CpaBHUBAIOIIAS MEXTy COOOH 1Ba
wim Oosiee apryMeHToB. Pesynbrar mMoxeT ObITh MO0 mctuHa (non-nil), mudo

noxb (Nil).

(and BbIpakenuel BoIpakenue2)
Bo3BpariiaeT pe3ysbTaT BBIIOIHEHUS J102uecko20 M Hal CIIMCKOM BhIpaKEHHI.
Ecnu mo6oe u3 BeipakeHuit uMeeT 3HaueHue Nil, To Bo3sparaercs nil, B po-

TUBHOM cityyae — T.

Ilyctb
(setq a 103) (setqg b nil) (setq c “ctpoka”)
Toraa
(and 14 a ¢ BO3BpalliactT T
(and 14 a b ¢ BO3BpalliactT nil

(not aprymenr )

BosBpaiaer pe3ynpTar BeINOIHEHUS Jlo2uueckozo HE Han CBOUM apryMEHTOM.

IlycTh

(setq a 123) (setq b “crpoka”) (setq c nil)
TOT]Ia

(not a) BO3BpaIlacT nil

(not b) BO3BpaIlacT nil
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(not c¢) BO3Bpalllaer T

(not () BO3Bpalllaer T
(or BbIpakennel BbIpaxkeHue? )
Bo3sBpamaer pe3yapTar BBINOJIHEHUS Jozudeckozo MJIU wan cnivcKoMm BbIpa-
xenuid. OR omeHnBaeT BhIpaXKeHHS ClIeBa HANPaBO JO TEX IMOp, TTOKa HE BCTPE-
TUT BhIpAXKECHUE, PE3yJIbTaTOM KoToporo He sBisercs Nil. Ecnu Takoe HaiiieHo,
OR mpekpaniaeT maapHEUITy0 OINEHKY W Bo3BpamiaeT T. Ecnu Bce BeIpakeHUs
pasusl Nil, OR Bo3pamaer nil.

(OR nil 45 <)) BO3BpalliaetT T

(OR nil “()) BO3BpalaeT nil
(= arTom artom)
Jannas dyHkius sBiasiercs GyHKIUEH cpaBHEHUS! pasno. Eciu Bce aTOMBI K-
BUBAJICHTHBI, Bo3Bpamaercss T, B mpotuBHOM ciiydae — Nil. B kagecTBe apry-
MEHTa MOTYT UCITOJIb30BAThCS KaK YMCIIA, TAK U CTPOKOBBIE KOHCTAHTHI.

= 4 4.0) BO3BpaIaeT T
= 20 388) BO3BpallacT nil
= 24 24 24) BO3BpaIaeT T
= 499 499 500) BO3BpaIaeT nil

({4

= “qa” “qa7) BO3BpAILAECT T

({4

= “q” “r1p1” BO3BpaIlacT nil

(/= arom artom)
Jannas GyHKius aBisieTcs QyHKIUEH cpaBHEHUs He pasno. Eciu epBbIiii aToM
HE SKBHBAJICHTEH BTOPOMY aTOMYy, Bo3Bpainaercsi T, B IpOTHBHOM ciiydae — Nil.

OyHKIMS HE OTpeiesIeHa I Yucia apryMeHTOB 0oJjiee ABYX.

(/= 10 20) BO3BpalliactT T
(/= 5.43 5.44) BO3BpalliactT T
(/= “ter” “TBI” BO3BpalaeT nil

(< arom artom)
Jannas Qyukmus sBisiercs QyHKIMEH CpaBHEHUSI MeHbute yem. Eciu niepBbIit

aToOM MEHBIIIE, YeM BTOPOW, Bo3Bpamaercs T, B mpotuBHOM ciydae — Nil. Tlpu
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Haiuuu OoJiee ABYX aTOMOB, €CJIU Kﬂ)KIII)Iﬁ HpCI[BI,HYHII/Iﬁ 4dTOM MCHBIIC I10-

CIEAYIOIIETO, Bo3Bparaercs T.

(< 10 20) BO3BpalllaetT T
(< “b” “c”) BO3BpalliaetT T
(< 2 3 88 BO3BpaIaeT T
(< 2 3 4 4 BO3BpaIaeT nil

(<= artom arTom)

Jlannas QyHkmus sBiaseTcs QYHKIWEH CpaBHCHUS MeHbuie uau pasno. Ecmu
MEpPBbIA aTOM MEHBIIE WIM pPaBEeH BTOPOMY, BO3BpaiaeTcs T, B MPOTUBHOM
ciyuae — Nil. Tlpu Hamuuuu Gojiee ABYX aTOMOB, €CIIM KaXKABIA MPEABLAYIIHI

aTOM MEHBIIIE UM PABEH MOCIEAYIOIIEro, Bo3Bpamiaercs T.

(<= 10 20) BO3BpaIaeT T
(<= “b” “b”) BO3BpaIaeT T
(<= 2 3 1) BO3BpalaeT nil
(<= 2 3 4 4) BO3BpaIaeT T

(> arom artom)

JanHas ¢pyHkums sBusiercss GyHKUKMeH cpaBHeHUs foavute. Ecnu niepBbiii aToM
Oosbilie BTOpPOro, Bo3Bpamaetcss T, B mpoTuBHOM ciaydae — Nil. ITpu Hanmmuuu
OoJee JBYX aTOMOB, €CITU KaXKIbIH MPEABIAYIUNA aTOM OO0JIbIIIE MOCIEAYIOIIETO,

BO3Bpauaercs T.

(> 120 20) BO3BpaIaeT T
(< “b” “c”) BO3BpaIaeT nil
(< 7 4 2 BO3BpaIaeT T
(< 77 4 4) BO3BpaIaeT nil

(>= arom arom)

Jannas QyHkuus sapigercss GyHKUHUEW CpaBHEHUS Oo.ibuie unu pagno. Eciu
NepBbIi aTOM OOJIBIIIE UM PaBEH BTOPOMY, BO3BpaiaeTcs T, B IPOTUBHOM CITy-
yae — Nil. [Ipu Hanuyuu Oosiee IBYX aTOMOB, €CIIM KaXK/IbIA MPEABIAYIIANA aTOM
OoJIbIIIC WK PaBEH MOCeayolero, Bo3spamaercs T.

(>= 120 20) BO3BpAILACT T
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(<= “b” “b”) BO3BpaIIaeT T
(>= 77 4 9 BO3BpallaeT nil
(>= 77 4 4) BO3BpalliaetT T

Yci0BHOE BeTBJIeHHE POrpaMMm

VY CcI0BHBIC BBIPAXKEHUS TO3BOJISIIOT YIPABIATH XOJOM BBITIOJIHCHHS TIPO-
rpaMMbl Ha OCHOBE aHalli3a HEKOTOPBIX JAHHBIX. Pe3yabTaToM YCIOBHOIO BHI-
paxenus oynet 6o T (uctuna), mu6o nil (;1oxs). Hampumep, nis oneparopa

(< 3 5) AutoLISP Bo3Bpatut T (McTHHA), ITOCKOJIBKY 3 MEHBIIIE, Y4eM 5.
Jns oneparopa

(> 3 5) AutoLISP Bo3BpaTut nil (JI03Kb), TOCKOJBKY 3 HE OOJIbIIIE 5.

Kaxxnas mporpamma mMmeeT CBOIO JIOTHUECKYIO CTPYKTypy. BeTBiieHue -
3TO CMOCOO YMpaBJIEHUS XOJIOM BBIMOJHEHUS! POrPaMMbl. Y CIIOBHBIE OIEepaTo-
PBI - CPEICTBO YIIPABJICHUS BETBICHUEM MPOTPaMM. Y CJIOBHBIC KOHCTPYKITUH H

CCJICKTHUBHBIC ITO3BOJIAIOT YIIPABJIATH BETBJICHUCM IIPOI'paMMBI:

(IF Tecr-BBIpa:keHMe BbIPa’KeHHe-TOT/Ia [BbIpasKeHHe-MHAYeE] )
JlanHass QyHKIUS UCIIONHSET BBIPAKEHUE MO YCIOBHIO. EciiM TecT-BhIpaxxeHue
He Nil, To WCIOMHSIETCS BBIPAXKCHUE-TOT/IA, B IPOTUBHOM CIIydac HCIIOIHSETCS

BBIp@XEHHE-NHAYE, IPUUEM, MIOCIIEIHEE HE 00S3aTENBHO.

(IF (=1 3) “HA!" “HET...”) BO3BpAIacT HET...
(IF =2 (+1 1) “OA!""” “HET...”)  Bo3BpaImiaer JAN!
(IF (=2 (+ 3 4))“OAN!™) BO3BpAIaeT nil

NHuornma mo ycimoButo TpeOyeTcs BBITOHUTHh HE OJHO, @ HECKOJBKO BhIpa-
xenuid. Jnsa storo ucnons3ytotr Gynkiuio PROGN. TlocnenoBaTenbHOCTD BbI-

paxenult, oobeanHeHHbIX GpyHKuuern PROGN, cuutaeTcss 0oIHUM BbIpaKEHUEM.

(if(=ab) (progn
(setq a (+ a 10))
(setq b (- b 10)
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[Ipeanonoxum, TpeOyeTcs: BhIOpaTh OKPYKHOCTU C PagUycoOM MEHbIIE
0.25. Bot npumep oneparopa IF, B koropom radius — nepemMeHHas ¢ IpUCBOCH-
HBIM paHee 3HAUCHUEM:

(if (< radius .25)

(princ "Paanyc menbie .25")

(princ "Paguyc He MeHbIe .25") )

31ech UCIOIB3YeTCs yCIOBHOE BhIpakeHue (< radius . 25). Breipaxenue-
Ecimu True — »10 (princ "Paguyc menbine . 25"), a Beipaxkenriem Eciau False—
(princ "Paauyc He MeHblIe .25"). DTOT yCIOBHBIN ONEpaTop SKBUBAJICHTEH Clie-
IyIOlIeMy yTBepxkaeHuI0: Ecimn paanyc mMeHsblie, yeM .25, nedarath '"Paamyc
MeHblie .25", ecnu HeT— "Pannyc He MeHbIIe (25",

Bripaxenne Eciu_False moxnao omyctuth. Torma AutoLISP BemmomHUT
BbIpaskeHne Ecnu_True, eciiu yCIOBHOE BBIPAKEHUE UCTUHHO, @ €CJIU OHO JIOXK-
HO, Cpa3y NEPEHAET K BBINOJHEHHIO OCTaJIbHOM 4acTH ImporpaMmsl. B cienyro-
IIeM YIIPaXXHEHUU Bbl BCTpeTUTE 00a THIa oneparopos IF.

(defun c:prim (/ entered_num)
(setg entered_num (getint "\nBeeaure unco:"))
(if (< entered_num 3)
(princ "\nBeenennoe uucio MeHbIme 3")
(if (= entered_num 3)
(princ "\nBeenennoe uucio paBHo 3")
(princ "\nBBexennoe umciio 6osbie 3")

)
)
(princ)
)

OO6bruno ynkuus IF npu yciioBUM HCTUHHOCTHU JIOTUYECKOTO BBIPAKEHHUS
BBITNOJHAET OAUH oneparop. OIHAKO BaM MOXKET TOHAJOOUTHCS TIPU BBITIOJTHEHUT
3TOrO YCIIOBHUS OCYIIECTBUTH HECKOJIBKO Omepanui. Eciu yCIoBHBIN OIlepaTop
cocrouT u3 AByX 4yacteit — Eciu_True u Ecu_False, To Hy»HO kakuM-T0 00pa-
30M OTAEJUThH 3TU TPYIIIBI ONEPATOPOB BBHIMOIHEHUS (DYHKUMU APYT OT ApYra.

Jlns aToro MoxkHO ucnoib3oBaTh QyHkmuio PROGN. AutoLISP, BctpetuB sty
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KOMaHJly, OyJieT paccMaTpuBaTh Bce, 4yTO BKItOUeHO B xoncmpykyuio PROGN,
KakK OJIMH OrepaTop.

B cnenyromem npumepe BeI yBUANTE yCIOBHBIE oniepaTopsl [F. Bo BTopom
oIepaTope, ecii BBEJCHO YKCIIOo 3, OyAeT BhIBEJCHA HE OJHA, & JIBE CTPOKU. DTO
JOCTUTaeTcs OOBETUHEHWEM COOTBETCTBYIOIIMX CTPOK KOJia OMepaTopoM
PROGN.

(defun c:priml (/ entered_num)
(setq entered_num (getint "\nBeeauTe uncio: "))
(if (<entered_num 3)
(princ "\nBBeaeHHOE uKciio MeHbIIE 3.")
(if (= entered_num 3)

(progn
(princ "\n BeenenHoe urcio paBHo 3.") (terpri)
(princ "\n2to U ecTh pe3yNbTAT IKCIIEPUMEHTA."")

)

(princ "\n Beeaennoe urcio OosbIe 3.")

)
)
(princ)

4.11 CejieKTHUBHBbIE KOHCTPYKIIUU
(cond (Tecrl pe3yasrarl...)...)
Bocrnpunumaer B kauecTBe apryMeHTOB JIF000€ 4uCiIo cruckoB. OleHUBaeT 1o
ouepeIr MepBbIC AJEMEHTHI CITUCKOB, TTOKA HE BCTPETUTCS AJIEMEHT, OTINYHBIM
ot nil. 3aTeM BBIUUCTSAETCS TO BBIPAXKEHHE, KOTOPOE CIEIYET 3a TECTOM, U BO3-
BpalaeTcs 3HaUeHUE MOCIEAHEr0 BhIpakeHus B cyocnucke. Ecnu B cyOcmucke
TOJILKO OJIHO BhIpaKEHHUE (HampUMep, pe3yiabTaT OTCYTCTBYET), TO BO3BpaIllacT-
Csl 3HAUEHUE BBIPAKEHUS TECT.

[Tpumep: Ucnonb3oBanue pynkuun COND miis Beiuncnenust abcositoTHO-

I'0 3Ha4YCHMUA YHCJia:

(COND ( ( minusp a) ( - a))
(t a)
)
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Ecnu B «a» O6bU10 ycTaHoBNeHO 3HaueHue —10, Oyaet Bo3BparieHo 10. Kak Buj-
HOo, COND wmoxer ucnons3oBatbes kak ¢ynkius tuma “CASE” (B ciydae...).
[IpuHATO B KauecTBe MOCaeAHEro (10 YMOJYAHHIO) BRIPAKECHHS TECT HUCIIOIb30-
BaTh cuMBOJI T.

[Tpumep: IlpucBauBas OTBET MOJB30BATENS MEPEMEHHON “‘S”, (yHKIUS

COND mpoBepsieT ero u Bo3BpamaeT 1, eciu oTBeT “y”, mubo 0, maaue nil, eciu

OTBET “N”.
(COND ( (= s “y7) 1)
((= s ) 0)
(t nil)
)

4.12 IukiauyecKkne KOHCTPYKIMH
B mro06oM si3bIke TporpaMMHUpPOBAHUS OJHOM M3 BaXKHEHINUX YIPaBIISIOIIUX
CTPYKTYp SBJISIIOTCS IIUKJIBI, KOTOPHIC IMO3BOJISIIOT MOBTOPSATH OMPEACICHHYIO
MPOIICAYPY HECKOJIBKO pa3, MOKa OHAa He OyJeT BBINOJIHEHA HaJl BCEMU OO0BEK-
TaMH WU 3JeMeHTamMu. OnepaTop IUKJIa YCTaHABIMBACT YCJIOBUS Hadalla BbI-
MOJTHEHUS OIepaliii, KOJIMYECTBO OOBEKTOB, HaJ KOTOPHIMH BBITIOJHSIOTCS

orrcpanuru, 1 yCJIOBHA BbIXO/Jd U3 IHUKIIA.

(repeat uncJsio Boipakenuel Boipaxkenue? ... )

DyHKIMSA TOBTOPSIET KAXJ0€ BRIPAKEHUE YKA3aHHOE YUCJIO pa3 U BO3BpaIllaeT
3HAQYEHHUE MOCJEIHET0 BhIpakeHUs. B 7Tol (yHKIMU 4YKUCIIO MpeAcTaBiseTCs
JIF000H MOJIOKUTEIIFHOM 1IEJI0N BETUYNHOMN.

Ilycth
(setg a 10)
(setq b 100)
TOT1a
(REPEAT 4
(setq a (+ a 10))
(setg b (+ b 100))
)

ycranaBiauBaeT A B 50, B B 500 u Bo3Bpamaer 500.
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(while TecT-BBIpaiKeHHE BbIPaKEeHHE)
BbIXon M3 IHMKJIa OCYHIECTBISIETCS 1O yCIOBHIO. JlaHHAs (QYHKIHS BBIYHCIISCT
TECT-BBIPAXXCHUE U, €CIIM OHO HE paBHO Nil, BEIUMCIIAET Apyrue BhIpaKEHHUS, 3a-
TEM BHOBb IPOBEPSIET TECT-BBIPAKEHHE. DTO MPOJOJIKAETCS J0 TeX IMOp, MOKa
TecT-BbIpakeHne He ctaner paBHbIM Nil. 3atem WHILE Bo3sBpamiaer camoe
NO03/IHEE 3HAYCHHE MOCTIETHETO BHIPAKCHHUS.

Ilycth
(setg a 1)
TOrza
(while (= a 10)
(some-func a)
(setq a (1+ a))
)

Oynet Bei3BaHa (yHkuus noiaszoBarenss SOME-FUNC necsath pa3 ¢ A paBHBIM
ot 1 go 10. [Tocne atoro Oymet Bo3BpaiieHo 11, 4To ABISIETCS 3HAYECHUEM I10-

CJICAHCTO BBIPAKCHUA.

(foreach  umsa CIIUCOK BbIPa’KeHHe)

Orta (QyHKIMSA, TPOXOMS MO CIHCKY, MPUCBAMBACT KAKIOMY JJEMEHTY UMS U
BBIYHCIIICT KXKI0€ BBIpAKEHUE JJIS KaXJIOTO DJIEMEHTa CIUCKa. MOXET OBbITh
3amano mro0oe yucio BeipaxxeHuid. FOREACH BwiaeT pesynbpTaT MoCiIeaHETOo
BBIYHCIICHHOTO BBIPKCHHUS.

(foreach n ‘(a b c¢) (print n)
HKBUBAJICHTHO
(print a) (print b) (print c)

3a uckiouenreM Toro, uto FOREACH Bo3BparmiaeT pe3ynbrar TOJbKO TOCIIE -

HCT'O BBIYUCIICHHOI'O BBIPAXKCHHU .

OO6mumii MoAXo/ K YCTAHOBKE YCJIOBUH COCTOMT BO BKJIIOUYEHUHU CUETUHKA
B oniepatop WHILE. CueTunk moACYMTHIBAET KOJIMYECTBO BBIITOJHEHHBIX OIE-
pauui. YCIOBHEM BBIXOJA U3 LIMKJIA MOXET CIIYXKUTb JOCTHKEHUE CUECTYUKOM
HEKOTOpOro 3HaueHust. UToObl chOpMHUPOBATH CUETUUK, IPUCBOUTE MTEPEMEHHOI

3HAYCHUC, C KOTOPOI'O BbI XOTHUTC HAYATh BBIIIOJHCHHUC OIICPAllUU. 3areM HaIu-
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mmMTe Koa (ToYHee, ero pparMeHT) sl OJHOTO Tpoxoaa. [locie 3Toro yBennib-
Te 3HAYCHHE CYCTUMKA, UCTIOJIB3Ys BRIpaKeHHE TUNa (setq counter (+ 1 counter))

[Tporpamma OyzieT HOBTOPSATH BBIMOJHEHUE OINEPAIlUHU JI0 TEX IMOp, MOKa
cueT4rK (MepeMeHHas counter) He IOCTUTHET YCTAHOBJIGHHOTO BaMH 3HAYCHUS.
Bot npocToit mpumep:

(defun c:process (/ counter)
(setqg counter 1)
(while (< counter 6)
(princ "Homep umkiaa oOpadotkum ")
(princ counter)

(terpri)
(setq counter (+ 1 counter))

) )

B stom mpumepe ¢dynkmmss PROCESS nmpucBanBaet nepemenHoi counter
3HayeHue 1. 3arem nHauuHaetcsa nukia WHILE, ycioBuem BbimonHeHus: KOToporo
SIBJISIETCSI TO, YTO 3HAUEHHUE MEPEMEHHON COuNter 1oymkHO ObITh MeHble 6. BHyT-
pu onieparopa WHILE nedaraercs ctpoka "Homep nukia o0padoTku " u 3ateM
3HaueHue rnepeMeHHoi counter. dynkuus (terpri) obecrneynBaeT nevaTh Kax-
JIOM CIIEYIOLIEN CTPOKOBOW KOHCTAaHTBI C HOBOM CTPOKH. 3aTE€M IS IEPEMEHHOMN
counter BerYMCIsIETCS: HOBOE, Oombinee 3HaueHue. Kaxxapiii pa3 mociie BBIMoHe-
HUS OIIepaTOpOB TeJla LMKJIA 3HaueHHe cueTyrka yBenuuuBaercs Ha 1. be3 mpu-
paleHus 3Ha4eHUsI TIPEMEHHOM counter ycloBUe B CTpoke 3 Bcerna OyneT BO3-
Bpawarh T U UK HUKOT/IA HE 3aKOHYUTCS.

Ecnu BbI ciyyaiiHO co3iaiy MporpaMMy C TaKMM OECKOHEYHBIM LUKJIOM,
TO MOXeTe npepeams evinoaneHue AUOLISP-nmporpammer, HaxkaB <Esc>,
<Ctrl+Break> wumm BwIOpaB B MeH0 Visual LISP komanmy DebugoAbort
Evaluation.

B npusenennom npumepe nuki WHILE nipomoimkxaercs 1o tex mop, noka
nepeMeHHas counter menblie 6. Korja 3HadeHue cueTdyMKa CTaHET PaBHBIM O,
nporpamma ocrtaHoButcsa. Oneparop WHILE Bo3Bpamaer nocnenHee 3HaueHHE

nporpammsl, Tak yTo AutoCAD B nocneaHeil cTpoke BhIBEIET 0.
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4.13 Pabora ¢ paitsiamu
( open ums(aiiia pexum )

OTKpbITH (aiis - 3HAYUT MOJATOTOBUTH JIECKpUNTOP (haiiia K HUCIOJIb30Ba-
Huto ero gynkmusimu AutoLISP. TTosTomy Bo3Bpariaemoe (yHKIMEH open 3Ha-
YEHHE JOJDKHO MPUCBAUBATHCS HEKOTOPOW CUMBOJIBHOM IEPEMEHHOM.

(setq a (open "file.ext" "r"))

3neck a - neckpunTop daiina file.ext, OTKPHITOTO IJIs1 ATSHUSI.

(close neckpunrop ¢aiiia )

3akpeITHe (aiiia.

(read-line neckpunrop ¢aiisia )
CYMTBIBaCT CTPOKY CHMBOJIOB C KJIABHATYPhl HJIH M3 OTKPBHITOro (haiina.

Bo3Bpa1uaeTc;1 CUHUTBIBACMasd CTPOKaA.

(write-line crpoka neckpunTop daiiia )
3anmuchiBaeT CTPOKOBYIO KOHCTAHTY CTPOKAa Ha dKpPaH WJIM B OTKPBITHIH
daiin. Bo3Bparaer CTpoKy, B3ITYIO B KaBbIUKH, U OIyCKAeT KaBbIUKH IIPH 3aIACH

B (haii.

4.14 Pabora ¢ yepre:xxoM, 10cTyn K komanaam AutoCAD
(command aprymenT1 apryment2 ...)

AprymeHThl - 3170 KOMaHIbl AutoCAD u unx onuuu. Kaxknaelii aprymeHT
BBIYMCIIIETCS U MOChUIAETCA B ABTOKAJ KaK OTBET HA COOTBETCTBYIOIIUH 3ampoc.
MMeHna KOMaHJ BOCIPHUHMMAIOTCS ABTOKaJOM TOJBKO Iocie moackasku «Ko-
MaHJa:».

(setq ptl “(1.45 3.23))

(setq pt2 (getpoint «BBeaute TOUKY»))
(command “OTPE30OK” ptl pt2)
(command ‘)
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OTH BBIpaKEHUSI YCTAHABIMBAIOT 3HAYEHUS JJI1 TOUKH ptl, 3ampammBaror
TOUKy pt2 u BoIONHIIOT KoMaHay ABTokaga OTPE3OK mo nByM 3amaHHBIM
toukam. AprymeHTsl PyHkirmu COMMAND MoryT ObITh CTPOKOBBIMU KOHCTaH-
TaMu, ACUCTBUTEIbHBIMU YUCIIAMHU, LIEJBIMUA YMCIAMH, TOYKAMHU, T.€. TAKUMH, Ka-
KUMH OKHJIA€T UX IMOJYYUTh BHIMIOJIHAEMas KOMaH/la B OTBET Ha ee 3arpochl. [1y-

(155

crasi cTpoka (“’) paBHOCHJIbHA HAa)KaTUIO KJIABHIIH TpoOesia Ha KiIaBuaType. Boi-
30B COMMAND 06e3 aprymMeHTOB paBHOCWJIEH HaxkaTuio kinaBum <CTRL>/<C>

Ha KJIIaBHATYPC U IIPCPBIBACT OOJIBIITUHCTBO KOMaH/ ABTOKaI[a.

4.15 OmnpenesieHue noANPOrpaMm U GyHKUMn

(defun <cuMBOI> <CIHCOK APTYMEHTOB>  <BbIPA’KEHUE™>...)

DEFUN - onpeodenaem ¢hynkuuro c vimenem <cumBosr>. 3a (pyHKIuei
CIIEYeT CIIMCOK apryMEHTOB (BO3MOXKHO IIYCTOM), 3a KOTOPBIM ciienyer ((hakyib-
TaTUBHO) Kocas uepTa (slach) u umena onHoro mnm 6osee JIOKaTbHBIX MEPEMEH-
HBIX QyHKIMH. Kocas yepTa 10JKHA OTCTOSTh OT MEPBOTO JIOKATBHON MepeMeH-
HOM U MOCJIETHETr0 apryMeHTa XoTs Obl Ha oiuH npoOen. Eciu HeT apryMeHToB u
JIOKQJIbHBIX CUMBOJIOB, KOTOPBIE CIEYET OOBSBIATh, 32 UMEHEM (DYHKIIUH CIIEAy-
€T IOCTaBUTh ITyCThIE CKOOKU.

Hcnonb3oBanue ¢GyHKuuil Bcerga HauumHaetcss ¢ oneparopa DEFUN.
Mo3kHO ompeIe T TPU OCHOBHBIX THMA (DYHKITHIA:

K nepBomy THmy oOTHOCATCS (DYHKIUM, OIpeneiseMble OlepaTopoM
DEFUN, umenam kotopbix npeamectByeT C:. ITO MO3BOISET UCIOJIB30BaTh UMS
bynkiun B koMaHaHou ctpoke AutoCAD. Takyro (QyHKIHIO MOXHO HCIOJIB30-
BaTh, Kak 100yt koMan1y AutoCAD u oOpamarbcest K Heil 0e3 KpyTJIbIX CKOOOK.

Omnpenenenve GyHKIMU MOXHO (GopMupoBaTh u 0e3 npedukca C:. DToT
TUN PyHKIUI Haubosee yao0eH, eciau GpyHKIMs BbI3biBaeTcs 1pyrumMu AutoLISP-
BbIpaKeHUsIMU. J[1s1 oOpalieHus K Hell U3 KOMaHJIHOM CTPOKHM HEOOXOJIUMO 3a-

KJIFOYUTh UMsI (PYHKIIUH B KPYTJIbIE CKOOKH.
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Tperuit tun ¢ynkuui— S::STARTUP. Ecnu ¢yHkuus onpeneneHa
¢ umeHeM S: : STARTUP (00b14HO MMEHHO TaKOE OIPENETICHUE Bbl BCTPETUTE B
daiinax acad-doc.lsp), oHa OyjeT aBTOMAaTHYECKH BBHITIOJIHEHA MPU MHHUIMAIA3A-
LMY HOBOTO uepTexa uim 3amycke AutoCAD.

(defun myfunc (x y) ... ) ;(yHkIms 6Gepet nBa aprymeHTa)

(defun myfunc (/ a d) ... ) ; (byHKIIUS UMEET ABE JIOKATHHBIX IEPEMEHHBIX )
(defun myfunc (x / temp) ... ); (OZIMH apTyMEHT U OJIHA JIOKAJIbHAS IIepeMeHast )
(defun myfunc () ... ) ;(6e3 apryMeHTOB ¥ JIOKAIbHBIX TTEPEMECHHBIX )

3a CIMCKOM apryMEHTOB M JIOKAJIbHBIX CUMBOJIOB CJIEAYET OJJHO WM OoJiee
BBIpaXXEHUH, cocTaBistonux Teno ¢hyHkiuu. Korna ¢yHkims, onpeneneHHas Ta-
KUM 00pa3oM BBI3bIBAETCS, €€ apryMEHThI BBIYUCIIAIOTCS M CBSI3bIBAIOTCS B CIU-
COK apryMEHTOB.

JIoKasIbHBIE TIEPEMEHHBIE: 3TO IIEPEMEHHBIE, KOTOPBIE HCIOJB3YHOTCS
BHYTPH JaHHON (PYHKIMK O0€3 M3MEHEHMS MX CBA3M Ha BHEIIHMX ypoBHsX. [lo
YMOJTYaHHIO BCE TIEPEMEHHBIE - IT100aIbHBIE.

BosBpanienue 3HaueHus: GpyHKIUs OyAeT BO3BpaIlaTh PE3yJbTaT MOCIEA-
HEro BBIYMCIEHHOTO BbIpakeHUs. Bce mpeapiayiiye BbIpakeHUs OyIyT UMETh

TOJIBKO TTOOOYHBIN d(hPEKT.

(defun add10 (x)
(+ 10 x); Bo3Bpamaetr ADDI10
(add105) ; BO3Bpariaer 15
(add10 -7.4) ; Bo3Bpariaer 3.60000
(defun dots (x y / temp)
(setq temp (strcat x "..."))
(strcat temp y)
); Bo3Bpairaer DOTS
(dots "a" "b") BO3Bpamiaer "a...nb"
(dots "from" "to") Bo3Bpamaer "from...to"

Hukorga He ucnonb3yiTe MMEHA BCTPOEHHBIX (QYHKUUNA B KayecTBE Ie-
PEMEHHBIX, TaK KaK 3TO ClIeJaeT HEAOCTYITHBIMU BCTPOCHHBIE (DYHKITHH.
[Ipu pa3zpaboTke GyHKUHUA MOXXHO HCIOJB30BaTh METOJ, PEKYpPCUH, TO

€CTh TIpH OomnpeaeNieHnn QYHKIMK 3Ta QYHKIIHS MOXKET 6bI3b16ANLb CAMY CEO1.
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Hanpumep: Beruncnum nokazaTeabHy0 (YHKIIUIO C HEJIBIM MOJIOXKUTEb-
abIM ko3ddummentom — Y (A,N) = AV,
(DEFUN POC (A N) ; OHPEJEJIEHUE ITOKA3ATEJIbHOW ®YHKIIMU
(IF=N1) A
(*A (POC A (- N 1))))
)
Br13oB ¢pyrakiuu (POC 5 4).
Pesynprar 625.

JlokanbHble U 17100a/1bHbIE IEPeMEHHbIe

UM IEpEeMEHHOM — 3TO CHMBOJI, KOTOPBIM MOKHO OTIEPUPOBATh B JTaH-
HOU mporpamme. BakHBIM CBOWCTBOM TNEPEMEHHBIX SIBJISETCS BO3MOXKHOCTh
npucBanBaTh UM 3HaueHUs. CyIIECTBYET JiBa THUIA MEPEMEHHBIX — TJI00AJbHBIC
Y JIOKAJIbHBIC.

I'nobanvhas nepemennasa nocrymnta BceM pynkuusim AUtoLISP, kotopsie
3arpyeHbl B uepTek. K Helt MOKHO OOpaTUTHCS M TTOJIYIUTh COXPAHCHHOE 3Ha-
YeHHE U TOCJe 3aBepIIeHUs] padOThl MPOrpaMMbl, B KOTOPOW OHA OIpeelieHa.
['mobGasibHBIE TIEpEMEHHBIE CIIEIyeT UCIOIB30BaTh B TOM Clly4ae, €Clu UX 3Ha-
YEHUs JOJDKHBI OBITH JOCTYITHBI HE TOJIBKO BO BPEMs BBITIOJHEHUS (YHKITHH,
HO M B IpoIlecce BCEro ceanca padoThl HaJ MpoekToM. OHU MOTYT XpaHUTH
(bUKCHUpPOBaHHOE 3HAYCHHE, 3HAYCHUE, NCITOJIB3YEMOE Pa3IMIHBIMU (DYHKIIHSIMH,
WM TIPOMEKYTOYHOE 3HAYCHHUE, HEOOXOAMMOe IS OTJIATKHA TPOrpaMMmbl. JIro-
0as nepemenHas, KOMopas CREeYUAIbHO He ONpedeleHa KaK J10KaabHas, A6-
anemcsa 2100a1bHOu.

Jlokanvnasn nepemennana MOXCT IIpUHUMATb HCKOTOPOC 3HAYCHHUC TOJIb-

KO B Tipoiiecce BoimoaHeHus ¢GyHKuu. Kak Tonbko dhyHKIHS 3aBepiiaeT paboTy,

3HAQUYCHHUE JIOKAJIbHOM HCDGMCHHOﬁ CTAHOBUTCA HCAOCTYITHBIM H IIaMATh, 3aHUMAC-

Masi_ 3TOW TMEPEeMEHHON, 0cBOOOXkaeTcs. JIOKalbHbIe TIEPEMEHHBIE CIETyeT HC-

IMOJIb30BATh JIMIIb B TOM CJIy4dac, €CJIM Bbl TBEPAO YBECPCHBI, YTO UX 3HAYCHUA HC
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noHa00sATCs B Apyrux (QyHKIusaX. JIokajgpHbIe TIepeMEeHHBIE 00JIETJaloT MPOIece
OTJIaJK{ TPOTPAMMBbI, TIOCKOJIBKY WX JIEHCTBHUE PacIpPOCTPAHSCTCS JIMIITh HA TEJO
camoit ¢yHkIn. Kak mpaBuiio, OONBIIMHCTBO MEPEMEHHBIX JTOJDKHBI OBITh JIOKAJh-
HbIMH. JIOKaIbHBIC MIEpEMEHHBIC CO3/IAI0TCs U 00BsBIsIIOTCS B onepatope DEFUN
TOCIIe KOCOM dYepThl, Kak IOKazaHo B ciemyroreM mpumepe: (defun list-
objects ( / counter sset)...

['moGasbHBIC TIEpEMEHHBIE MOTYT MPETIOTHOCUTH HEOXKUIAHHBIC CIOPIIPHU3HI.
OHM MOTYT BBI3BaTh COOM B pabOTE MPOrpaMMEbI, MMOCKOJIBKY WX 3HAUCHUS CYIIE-
CTBYIOT IIOCTOSTHHO, HO WX TIOMCK, a 3HAYHT, M OTJIaJKa YacTO OBIBAIOT 3aTPy/THCHBI.
HmeHa rio0abHBIX IEPEMEHHBIX ITPUHATO OTMEYATh CJICBA U CIIpaBa 3BE3I09YKAMH,
Hanpumep: *aGlobal*. Eciu npunepkuBaTbest TAaKOTO CHHTAKCHCA, TO TI100aIb-

HBIE TIEPEMEHHBIE OYJIET JIETKO OOHAPYKUThH B TEJIC POTPaMMBbI.

S. Ilpumep BbINOJHEHHS MPOTPaMMbI MApaMeTPUYECKOT0 H300paKe-
HUSI MHOTOCTYIIEHYATOr0 00beKTa B IMAJIOTOBOM PeKNMe.

1. Ortkpoitte AutoCAD u co3naiiTe HOBBII YepPTEX, UCIIOJIb3YS OMITUIO
Start from Scratch (be3 ma6iona).

2. 3amycture Visual LISP, HabpaB B komaHmHOU cTpoke komaHny VLIDE.
OTkpoliTe y»Ke CO3/IaHHbIN (PailyT UK cCo3/1aliTe HOBYIO IPOTpaMMy, HAIIpuUMeED,
TECTOBYIO 3aJ1a4y 2.

;(PYHKUMSA cO30aHMs napamMeTpruyeckoro n3obpaxeHns
;MHOroCTyneH4yaToro o6bekTa B ANanoroBoM pexmve
(defunc:mn ()  ;Ha4ano cosgaHus pyHKUUK
; (setvar "_blipmode" 0) ;oTknoueHne nsobpaxeHna mapkepa
; YCTaHOBKA rpaHnL, YepTexa v rpaHul, oTobpaxkeHus
(command "_limits" "0,0" "297,210" " _zoom""_A")
; (textscr)
(setg N (getint "\n BBeguTe yucno cryneHen N="
xt (getreal "\n BeeauTte koopaguHaty X 6a3oBon Toukm XT=")
yt (getreal "\n Beegnte koopauHaty y 6a3oBon Todkm YT=")
BT (LIST XT YT))
(REPEAT N
(SETQ D (GETREAL "\n BBegute gnameTtp ctynenun D=")
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L (GETREAL "\n Beegute anvHy ctynenmn L="

R (* D 0.5))
; onpeaeneHne xapakTepHblX TOYEK CTyneHn obbekTa
(SETQ T1 (POLAR BT (/ PI 2) R)

T2 (POLART10L)

T4 (POLAR BT (* 1.5 PI) R)

T3 (POLART40L))
(COMMAND " PLINE"BT" W"11T1T2T3T4" C"
(SETQ BT (POLAR BT 0 L)))

)

3. W Coxpannre cosmannyio mporpammy Ha mucke C: B CTYICHYECKOM

paszzene, B manke cBoeit rpynmsl B (paite ¢ umenem MNOG.LSP.

4, |[:1|' [lenkaure Ha nukrorpamme Load Active Edit Window nanenu
uHcTpymeHToB. B okHe Console (Koncoup) Visual LISP Ber yBuaute noarsep-
xaenue 3arpysku daitna MNOG.LSP:

- 1 form loaded from #<editor "E:/LISP/MNOG.LSP">
$

5 El lenkaute Ha nrkrorpamme Activate AutoCAD (AKTHBU3UpPOBATH
AutoCAD) nanemu uactpymenToB View (ITpocmotp) Visual LISP, u BbI cHOBa Tie-
peiinere B AUtOCAD.

6. Tenepsp, mocine 3arpy3Ku MporpaMMbl HEOOXOAWMO BBIIOTHUTH (PYHK-
U0, JJI YETO BBEUTE B KOMaHAHYIO CTpoKy nMs pyukmmu MN.

Co3nanHy0 (YHKIIUIO MOXKHO BBINIOJHHUTH HE MOKWaas pemakrop Visual
LISP. Jlns sToro Heobxonumo nepeidtu B okHO KoHconu u HabpaTh umsi pyHK-
IIUU B KPYTJBIX cCKOOKax. Ecnu umenu ¢yHkiuu npeamectoBai npedukc C:, To
ero TaKkKe HaA0 BKIIOYHTH. [Ipu HEOOXOAMMOCTH pETaKTOp caM TMepenacT
ynpasienue B AUtOCAD u Bepret Bac oopatao B Visual LISP. Ha puc. 8 moka-
3aH 3aIyCK co3/laHHoN (pyHKIMU u3 okHa KoHcouu.

7. B oTtBeT Ha npurnamenue Benute uucio cryneHed N=, KOJIWYECTBO
CTyIEHEeH c03/1aBaeMoro 00bEeKTa, KOOPAMHATHI 0a30BOM TOUKH U MO KaXIOi
CTYIIEHU TUaMeETp CcTyneHu D= u qinuHy crynenu L=.

8. Ha skpane nmosiBUTCS MHOTOCTYTIEHYATHIN Baj (puc. 9).
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(] visual LISP for AutoCAD Release 14
File Edit Search Yiew Project Debug Tools Window

Help

= ES

L«

LB @ 3B@ oo e [[# ]

M4
- E e TR EE

| 2= B2y UJ|

& MNDG LSP _To[=]~

SOYHKUMA CO3ZAAHMA NAPAMETPHYECKOr0 M30GPAXEHHA
SMHOrOCTYNEHYATOr0 O6LEKTA B NMAAOFOBOM pexdme
{defun czmn (} 5HAYAAD CO3AAHMA OYHKLHH

; (setvar “_blipmode™ @) ;0TKANYEHHE W30GPAXEHAS MapKeEpa

; YCTAHOBKA IPaHML YepTexa M rpaHuu OTOGpaxe
{command "_limits" e, "297,216" "_zoom" *
; (textscr)

HHA
A

(setq N {getint "\n BeenuTe uwcao cTynexed H= ")

xt (getreal "\n BeepuTe koopnawHaty ¥ 6a30BOW Touku XT=

=y

yt (getreal "\n BeeguTe KOOPAMHATY Y 6A30BOH Touku YT= ")

BT (LIST XT ¥T))
(REPEAT H

(SETQ D (GETREAL "\n BeepMTe pWamerp crtynedw D= "}

L (GETREAL “\n BEEOMTE NAWHY CTYNEHM
R (*x D 0.5))

: DNpenedeHHE XApaKTEpPHWE TO4Yek CTYMEHH DEbEKTA

(SETQ T1 (POLAR BT (/ PI 2) R)
T2 (POLAR T1 8 L)
T4 (POLAR BT (* 1.5 PI) R)
T3 (POLAR T4 B L) )

(COMMAND “_PLIMNE™ BT “_W" 1 1 T1 T2 T3 T4 “_C")

(SETQ BT (POLAR BT 8 L)))

)
K

L=

")

AR

&% ¥isual LISP Console =] E3
-

? 1 form loaded from #<editor “E:/LISP/HHOG.LSP
3 (c:mm)

I

"y

Puc. 8. 3anyck coznannoit pynkiuu MN u3 okna Konconu

1] AutaCAD - [Drawing]
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Puc. 9. Pesynbrar pabotsl pynxuuu MN.
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