ABTOMATU3ALIUSA PEHIEHUSA 3AJIAY CTATUKU HA BA3E AutoCAD.
Pageenxo E./I., bororosa M.I'.

Cuctema aBToMaTH3UpoBaHHOTO mpoektupoBanus AUtOCAD - 310 mpexne Bcero
IPEKPACHOE CPEJICTBO VIS BHINOJIHEHUS INIOCKON IByMEpHOU IpadMKy, a TaKkxke Ui pa3paboTKu
3D 00BeKTOB B 001aCTH MALTMHOCTPOCHUS M CTPOUTENBCTBA. BOBIIMM JOCTOMHCTBOM SIBIISIETCS
1o, yro AUtOCAD mnpenocraBisieT BO3MOXHOCTh CO3/1aBaTh I0Jb30BaTENIIM COOCTBEHHbBIE
NPUJIIOKEHUS. ¥ CTPOUTH HOBBIE CUCTEMbI aBTOMAaTHU3MPOBAHHOTO MpoekTupoBanus. B AutoCAD
uMeeTcsi cpeaa paspaboTku mpuioxkenunin Ha s3pike  AUtOLISP  (Visual LISP) u cpena
paspaborku Ha si3pike VBA (Visual Basic for Applications). Kpome Toro, oraenbHo OT
AutoCAD pacnpocrpansiercst  maker ODbjeCtARX, KOTOpBIi  COIEPKUT HEOOXOIMMEBIC
OuOIMOTEKH I MporpaMMHUpoBaHus Ha si3bike C++. Bo3moxHO Takke ucnospzoBanue Delphi
IUTst pa3paboTKu npuioxkeHui, pyHkunonupyromux B cpeae AutoCAD.

SA3pik nporpammupoBanust AULOLISP sBnsercs pacmmpenuem sizbika LISP. D10 si3bI1K
BBICOKOT'O YPOBHsI, ODUEHTUPOBAaHHBIN Ha 00paboTKy criuckoB. OH BbIOpaH B KayecTBe 6a30BOTO,
NOTOMY 4YTO Tpaduyeckue NMPUMUTHBBI (HaYMHAS C TOYKH), OJIOKH, HaOOpbl MPUMHTHBOB U
6nokoB npexacrasistores B AULOCAD B Buge cruckoB. CIUCKA MOTYT UMETh MPOU3BOJIBHYIO
JUITMHY ¥ BKJIFOYATh 3JIEMEHTHI Pa3HOTO TUNA (YHCIa, TEKCTOBBIE CTPOKH U T.I1.).

B cocraBe cucrembr AUtoCAD mnoctaBnsercs uHTepmperatop sizbika AUtOLISP. On
3arpyXaercss B ONEPATHBHYIO MaMsATh BMecTe ¢ 3arpy3koi AUtOCAD m nmocTyrneH B TedeHHE
Bcero ceanca pabotel. Takum oOpaszom, rpaduueckuii penakrop AUtOCAD um mHTEpmperaTop
AUtOLISP mpencraBnstor coboii equnyto cucremy. Jlrobas ¢ynakmms AUtOLISP moxxer ObITh
BbI3BaHa U3 Ipa)uuecKoro peaakTopa u Jirodas KOMaHJa peJakTopa MOXKET ObITh HCIOJIb30BaHA
B mporpamme Ha AUtOLISP. Hambomee xapakrepHsie Kimaccel mnpumeneHuii AutoLISP
CJIeAYIOIINE:

1. IlporpammupoBaHue dYepTekel TUNOBBIX JeTaned c¢ mnapamerpuszanueit. Coznaercs
nporpaMmMa, MO3BOJISIOIIAs NMPH KaXIOM oOpalieHud K Hel (opMHpoBaTh HOBBIM 4YepTex,
OTJIMYAOIINAKCS OT YEpPTEKEW, IMOCTPOCHHBIX JTOM JK€ IPOrpaMMOM, pasMepamu, a TakKkKe
ToroJsiorueil. Bpems mosyueHus yepreka ¢ MOMOIIbIO TaKOW MPOrpaMMBbl 3HAUUTENILHO MEHBbIIIE
BpPEMEHH, HE0OXOAMMOTO [T ero co3faanus ¢ momoripio AUtoCAD Bpyunyio.

2. CozaHue M BesleHUe Tpaduueckux 0a3 JaHHBIX U3 MPHJIOKEHUH, HanmucaHHbIX Ha AUtoLISP.
[Tporpammbr Ha AUtOLISP, B coueTannu ¢ MOIB30BATEIHCKUMU MEHIO, MOTYT OpTaHHW30BHIBATH
IPOCMOTP, MIOUCK, BBIOOP U BCTaBKY HEOOXOJIMMBIX YEPTEKEH.

3. Anamu3 u (uam) aBTOMaTHYecKoe mpeoOpasoBaHue rpaduueckoir 0aszbl ganHbix AUutoCAD.
[Tporpamma MokeT OBICTPO OCYIIECTBUTH NpPEoOpazoBaHHE YepTeka, HaANpUMep 3aMEHHUTHb
OJIOKM YepTe)ka Ha JpYyrue, MEPEHECTH BBIICICHHBIE OOBEKTHI CO CJIOS Ha CJOW; 0ToOpaTth
00BEKTHI OMpeAeTICHHOro ThIa U Moauduuuposats ux. [Iporpamma Ha AutoLISP moxert Taxoke
pemarh Takue 3a/1a49u, Kak 0OHapy)KEHUE TePeCeUCHU MIEKTPHUECKUX U IPYTUX MarkucTpalei B
IPOM3BOJICTBE; MOJICUET CYMMAapHOH JUIMHBI Tpacc, pacueT IUIOIIajZied CIOXKHBIX oOnacTeid,
[IEHTpPa MacC ¥ MOMEHTOB WHEPITUH U APYyTHE.

4. Pacummpenue cuctembl komaH rpagudeckoro penakropa AutoCAD u moctpoenue Ha 6ase
AutoCAD cnienmamusupoBanuabix CATIP.

PaccMoTpuM BO3MOXKHBIE CITOCOOBI UCIIONB30BaHUs TporpamMM Ha AutoLISP.

1. HemocpecTBeHHBINH BBOJ ¢ KiaBHAaTypbl. B oTBeT Ha mpuriamenne Command: (komanna:)
HaOWpalOTCs KOMAaHABI $3bIKA W TIOCJEA0BATEIbHO BBIMONHAIOTCA. OIHAKO Takod crnocod
HEYI00CH, TaK KaK IMPH KakJIOM ITOBTOPHOM BBITTOJTHEHUH MPOTPAMMY HYKHO BHOBB TTOJTHOCTBIO
Habupatb. OH MOXKET UCIOIB30BATHCS IS OTJIATKU (PPAarMEHTOB MTPOTPaMM.

2. 3ammch MporpaMMbl B BHJE TEKCTOBOro daina ¢ pacmupenueM .LSP ¢ mocnenmyromeit
3arpy3koii B AUutoCAD. 3arpy3ka ¢aiia mporpaMmbl BBITOJHSAETCS C TOMOIIBIO KOMAaH]IbI
AutoCAD “LOAD”. JIro6ast pyHKIMS 3arpy>KEHHOW MPOTPaMMBbI BBI3BIBACTCS MYTEM YKa3aHUS



€e IMEHU U, BO3MOXKHO, TapaMeTpoB (PYHKIIMH, 3aKITIOUEHHBIX X B CKOOKH, HarpuMep (myprog
"ITpuBet™).

3. Odopmiienne nporpammsl kKak roToBoil komanasl AUtOCAD. TlporpaMmy MOXHO OGOPMHTH
Tak, 4yToObl Mocie 3arpy3ku ¢aiina ¢ 3Toil mporpaMmoii ee MOXHO ObUIO BBI3bIBAaTh MO UMEHU
TOYHO TaK K€, KaKk BbI3bIBatOTCs KoMaH 16l AUTOCAD (T.e. 6€3 cKOOOK).

4. ABrtomarmueckas 3arpy3ka mnporpamm. I[Iporpammbr Ha AULOLISP Oynyt 3arpyxkarbes
aBToMaTnuecku mnpu 3arpyske AUtOCAD, ecnu ux nomectuth B (aili mojx Ha3BaHHEM
ACAD.LSP.

5. ABroMartmueckuii 3amyck mnporpammbel Ha AULOLISP. Moxuno odopmuths mporpammy Ha
AUtOLISP Tak, 4ToOBI OHa aBTOMAaTHYECKH BBHIIONH:IACH mmocie Bxoga B AUtOCAD. Jlns storo
ee HyxHO BKIt0unTh B (paitt ACAD.LSP nox nmenem S::STARTUP.

B nanHO#l cTaThe paccMaTpUBAIOTCS BOMPOCHI pa3pabOTKU MPUIOKEHHUsS] Ha S3bIKE
AUtoLISP (c ucnionszoBanuem Qynkuuii, HanucanHbix Ha Delphi), mo3Bossitoniero B HekoTopoi
CTETNeHH aBTOMAaTU3MPOBATh PEUICHHE 3a7ad CTAaTUKU. DTO MPHIOKEHUE MOXKET OBbITh MOJE3HO
TEM, KTO H3y4aeT KypC TEOPETHYECKONH MEXaHHUKH.

Jnis  nemoHcTpanuu paOOThl MPUIOKEHHS pAcCMOTPUM 3a7ady Ha paBHOBECHE
IPOM3BOJILHON TMPOCTPAHCTBEHHON CHUCTEMBI CHMJI M3 COOpPHMKA 33aJaHHMi JJISi KypCOBBIX padOT
nox pea. S16monckoro A.A.: onpeaenuTh peakuy NOANATHUKA A, MOAIINIHUKA B 1 HaTshkeHne
HUTH, TPUKpETUIEHHON B Touke C KOHCTPYKIMH, TIOKa3aHHOW Ha pHC. |, MpH 3alaHHBIX CHIaxX

T =2t=40H, G =30 H.

K o
A

e

w N
15

o
N\ —i
U\

e

o /?}
is
e

Puc.1

[Ipexne Bcero HEOOXOOMMO TOCTPOHWTH KapKaCHYIO MOJETh JaHHOW KOHCTPYKIIMHU B
AutoCAD, TouHo coOmofas 3aJaHHBIE pa3Mephl, HCIONb3Yysl CTaHAApPTHBIE CPEICTBa
TPEXMEPHOTO MOJECITUPOBaHHS. Takke B CTPOTOM COOTBETCTBHUHU C YCJIOBHEM 3a/1a4d JIOJDKHBI

OBITHh HAPUCOBAHBI BEKTOPHI 33JaHHBIX cwi. Hampumep, ans uzobpaxkenus cunsl G mocTpoen
OTPE30K C HayajoM B Touke A, mmmHOW 30 cM, HampaBlieHHbIH BIoJib ocu Z. Iloctpoenue
TPEXMEPHOU T€OMETPUUYECKON MOJENTH caMo MO ceOe SBISETCS MOJE3HBIM, TaK KaK MOMOTaeT
Jy4llle YSICHUTH YCIIOBUE 3aJauu.



B 3amaue paccmarpuBaeTcs paBHOBECHE KOHCTpYKUMM. [lpumeHss npuHLIMI
0CBOOO’KJa€MOCTH OT CBSI3€i, 3aMETUM, UTO B MOJAMATHUKE A cHJa PEaKIUU UMEET HEU3BECTHOE
HANpaBJICHUe B MPOCTPAHCTBE. IIpn pemenun 3agaud OHA pacKiIajbplBacTCd Ha TpU

COCTAaBIISIIOIINE Xa, Ya, Za B nmoamunuuke B cuna peakuuu pacrono’keHa B IIJIOCKOCTH,
napanneanon KoopauHaTHOH TutockocT XAY, OHa pacKiaabIBacTCs Ha JBE COCTABJISIOIIME

X b, Y b. CHJIa HATSHKEHHUS HUTH S B Touke C HanpaBneHa BJOJIb HUTH. Ona napajajacjibHa OCH

AX. Takum 00pa3oM, UMeeM MIECTh HEM3BECTHBIX CHJI Xa, Ya, Za, Xb, Yb, S. Hamnpasnenus
9TUX CHJI TOHAAoO0sATCS B mpouecce pacuera. [loaTomy Ha pHCYHKE cleqyeT MOCTPOUTh
COOTBETCTBYIOIIME OTPE3KHU 33JJaHHOTO HAIIPaBJICHUS, HO MPOU3BOJILHON IJIUHBI (CM. pucC. 1).
[Tocne co3nanus reoMeTpUYECKO MOJENN JJi PEelIeHUs 3aJ]a4i BbI3bIBaeTCs (QyHKIUS
nojb3oBaresst Reactions 6e3 mapamerpoB B Buae (Reactions). B mporecce BBIOJHEHHUS
GYHKIIMM TOJB30BaTENI0 HEOOXOAMMO BBECTH KOJIMYECTBO H3BECTHBIX cuil (puc. 2). 3arem
3aJaI0TCSI MPOEKIIMM M MOMEHTBI KaKJAOW HM3BECTHOM CHJIbl. J[JIg KaXXI0Ml CHUJIbl MOSIBISETCS
muanoroBoe okHO «3amanHas cuna Ny (puc. 3). Ilocne HakaTusi Ha KHONKY «YKa3aTb<» 3TO
OKHO CBOPAYMBACTCS M TOJH30BaTEIb HMEET BO3MOXKHOCTh yKa3aTh HAYaJI0 U KOHEI] OTPE3KOB,
0003HAYAIOIIUX M3BECTHBIC CHJIBI, TMPUYEM CJIEAYET HCIONb30BaTh CPEACTBA OOBEKTHOM
npus3ku AUtOCAD OTRACK. B stom ciydae npoekuu FX, Fy, FZ cuibel Ha KoopauHaTHBIE
ocu U MoMeHThl MX, My, Mz cumnbl OTHOCHUTENBHO KOOPIMHATHBIX OCEHl BBIYHMCISIOTCS
ABTOMATHYECKH. MOXKHO CaMOCTOSITETbHO HAWTH OSTH BEJIMYMHBI M BPYYHYIO 3arlOJHUTH
COOTBETCTBYIOIIIME TEKCTOBBIC MOJIA. B OKHE, peIcTaBIeHHOM Ha pHC. 3, paCCUMTAHbl 3HAYCHUS

JUIA CUIIBI T .

JanaHHbIe cnbl Xl
BEIEJJ.HTE KOMNMYECTEOD 3803HHEIX CHN:

Puc. 2. BBog koimmuecTBa 3aIaHHBIX CHJI
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Puc. 3. BBog mpoekiuii 1 MOMEHTOB U3BECTHBIX CHII

Jlanee BBOJUTCS KOJIMUYECTBO HEM3BECTHBIX CUII (B JaHHOM citydae 6), U uHpopmMalus 1o
KaX/10i1 Hem3BecTHOH cuie. B nuanoroBom okHe «HeunssectHas cuna N» (puc.4) mocie HaxkaTHs
Ha KHOMKY «YKa3aThb<» MOJb30BaTeNIb yKa3blBaeT HAayall0 U HAIpPaBJIEHUE HEU3BECTHOW CHIIbI
(T.e. KOHeIl OTpe3Ka, MOCTPOEHHOIO JJIsi 0003HAYEHHUsI TOM CHIIBI), TIOCIIE YEero aBTOMAaTUYEeCKH
PaCcCUUTHIBAKOTCS HAIIPABIISIIOIINE KOCUHYCHI COSX, COSY, COSZ M IIJIEYU 3TOM CHUJIBI OTHOCUTEIBLHO
KOOPJMHATHBIX OCed. DTHW BEIMYMHBI TAKXKE MOTYT OBITh HaiJeHbl CaMOCTOATENBHO U
COOTBETCTBYIOIIME TEKCTOBBIE TIOJISl 3aII0JIHEHBI BPYYHYIO.

Korna Bce HeoOXoaMMBbIe TaHHBIC BBEACHBI, (PYHKINS PACCUUTHIBACT HEU3BECTHBIEC CUIIBI
U BBIBOAMT YMCIIEHHbIE pe3yabTaThl pacueTa (puc.S). Cuibl NepedncnsoTcs B TOM HOpPsIKE, B
KOTOPOM OHHM BBOAMWIUCH. IIpn HEOOXOIMMOCTH Ha OTAEIBHOM CJIOE€ MOTYT OBITh HMOCTPOECHBI
BEKTOPBI HICKOMBIX CUJI (pHUC.6).
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Puc.4 Beon nndopmarum mo HEeM3BECTHBIM CHJIAM
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Cunel peakuME, H

MOCTPOMTE BEKTOPE CHN PEBKLMA

Puc. 5 PeBynBTaTLI pacyucTa: YUuCJIOBBIC 3HAUCHNUA UCKOMBIX BCIIMYHNH
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Puc. 6 Pe3y.]'IBTaTBI pacucTa: MOCTPOCHHBIC HA OTACIIBHOM CJIOC CHJIBL peaKLII/Iﬁ

PaccmoTpenHast monb3oBarenbekas GyHkius Reactions namucana Ha sizbike AutoLISP.
Jns  pemieHuss CHCTEMBI JIMHEWHBIX — aireOpanueckux ypaBHEHUUM MeTtojgoMm [ aycca
ucnonb3oBaiack ¢ynknus GAUSS, peanusoannas Ha s3bike Delphi. Beuto cosmano Delphi-
npuioxenne B Buge COM-cepepa. dynkius Reactions oGparaercss Kk 3ToMy cepBepy Uis
BBITOJIHEHHS] HEOOXOIMMBIX BBIYHCIICHUN.

Takum 00pa3om, B CTaThe PACCMOTPEH OJWH M3 BAapHAaHTOB aBTOMATHU3AllMU DPEIICHUS
3amad  craTukd. [lpuBeneHHas  ¢QyHknus  Reactions MoKeT  HUCMONb30BaThCs — Kak
BCIIOMOTATEIIFHOE CPEICTBO MPH U3YYECHUH Kypca TEOPETUICCKON MEXaHUKH.
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THE AUTOMATION OF STATIC TASKS SOLVING ON AUTOCAD BASIS
AutoCAD system can be supplemented with user needed modulus. For these purposes
different programming languages such as AutoLISP, VBA, C++, Delphi are used. The questions
of development of applications that work under AutoCAD running are considered. The

possibilities of function designed for the calculating of reactions of solid body are shown.



