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Ilenv pabomer — W3YUYUTb METOAbI OTOOPAKCHUS JBHKCHUS
JIEMEHTOB CHCTEM U IMPOIECCOB C TTOMOIIBIO CPEJICTB KOMITBIOTEPHOM
agnManuu Proof Animation.

B Xojie BBINOIHEHUS IPAKTUYECKOM padoOThl, OO0ydYaroIiyuecs
TOJDKHBI U3YUHTh IMPHHITUIIEI aHUMAITHOHHOT'O OTOOpaKCHUS TUHAMMU-
KA CHCTEM W TPOIECCOB MpW momom si3bika Proof Animation wu
HAYIUTHCS IPUMEHSTH Pa3IMYHbIC CIIOCOOBI OTOOPaKCHUS ABIKCHUS
OOBEKTOB.

1. OCHOBHBIE TEOPETUYECKHUE ITOJOXEHUA

1.1. SI3pIk koMnIbIOTEpPHOI anuManuu Proof Animation

AHuMaIus — 3TO0 OTOOpaKeHUE NUHAMUKHK pabOThl 000pyI0Ba-
HUS Ha KOMIBIOTEPHONM MHEMOCXEME TEXHOJOTHMYECKOro IpoIlecca,
dbopMupyemMoe UMUTAITMOHHON MOJIETBIO TIpoLIecca.

S3p1k KOMITbIOTepHOM anmMaruu Proof Animation moxxer pado-
TaTb B KOMIUIEKCE ¢ YyHUBepcaibHbIMU si3bikamu BASIC, C++,
FORTRAN, PASCAL wunu criemmanu3upoBaHHbIME si3bikamMu GPSS,
SIMAN, SIMPLE, SIMSCRIPT, SLAM, co3maromuMu CTaHIapTHHIE
ASCII-gaitner. Proof Animation sBIsieTcss yHHBEpPCATBHBIM IPO-
rPaMMHBIM OO€CHEYEHUEM CHUCTEMbl aHUMAIUU ISl MEPCOHAIBHBIX
KOMIIBIOTEPOB, TMO3BOJISIONIMM MPOCKTUPOBIIHUKY CO37aBaTh JIOOBIC
IIBETHBIX JBYXMEpDHbIC M HM30METPUUYECKUE PHUCYHKH, (POpMHUPOBATH
Ha0Op KOMaH] JJIsl JIBKEHUSI 3JIEMEHTOB PHUCYHKA, PEAAKTUPOBATH
MOCJIE0BATEIBHOCTD JBHKCHUM.

IIpuMeHeHre KOMITBIOTEPHON aHUMALIUU JAE€T BO3MOKHOCTH:

® IIPOBEPUTH AJICKBATHOCTh MOJIENIM OOBEKTY B JACTAJISAX U B Iie-
JIOM U BBIABUTH TPYJHOYJIOBUMBIC OITUOKH UMUTAITMOHHOTO MOJICIIH-
POBaHUS;

® JJOKa3aTh 3aKa34UKy MPaBUIbHOCTH PabOThl UMUTAIMOHHOMN
MOJIENH;

® IIPOUTPHIBATH PA3TUYHBIC CUTYAIIMU U aHAIU3UPOBATH PE3YJib-
TaThl MOJICTUPOBAHUS HEIPOTPAMMHUPYIOIIEMY MTOJIb30BATENIO;

e BecTH OOyUYeHHE Ha MOJIEIH.

[TpocTeie mHCTpYKIMH si3b1Ka Proof Animation cBoasTcs K 3aja-
HUIO BPEMEHU U KOHEYHBIX TOYEK MEePEMENICHUS] HAPUCOBAHHBIX 00b-
eKkToB. M300paxkeHne mpoiiecca CTPOST U3 CTATUYECKUX U TUHAMUYE-
CKHX 2JIeMeHTOB. CTaTHYECKUMHU DJIEMEHTAMHU MOTYT SIBISTHCS Cep-
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BEp, JUHHUU TEpellaud JIaHHBIX, KOHTYpbl Yy4YacTKa II€Xa, CTaHKH,
HaKOIUTEIU U T.J. IX pUCYIOT C MOMOIIBIO JTUHUH, TYyT, OIPAMOYTOIb-
HHUKOB, OKPY>KHOCTEH, UMEIOIINXCS B MEHIO IMporpaMmbl. Bo3MoKHBI
BBIOOD IIBETA, IMTUPUHBI M THIA JMHUW, POCMOTP Pa3MEPOB B OpPHUCH-
TallMu 00BEKTa JI0 €r0 BBOJA B PHCYHOK; M300paK€eHHe KPHUBOH JIFO-
0oi1 popmel myTeMm mepenBrkeHus "MbIn'. CTaTUYECKUMM DJIEMEH-
TaMH MOTYT OBITh MOSCHUTEIbHBIC HAAUCH M TAOIHUIBI I 0TOOpa-
KECHMS TOKa3aresel mnpoiecca. JJuHaMuyecKue 3JIE€MEHThl HAaKJIA/Ibl-
BAIOTCS Ha CTaTUYECKUM (hOH, MEHsISI CBOM pa3Mephl, GopMy, LIBET WU
MOJIOKEHHE B Mpoliecce MoAeanpoBanus. [Ipn aHuManuu pa3anyHbIX
CHUCTEM K JUHAMUYECKHM 3JIEMEHTAM MO>KHO OTHECTH NEepe/laBaeMble
JaHHBIC, 3arOTOBKH, TPAHCIIOPTHBIC CPEJCTBA, UCIOJIHUTEIBHBIC Op-
TaHBbl.

AnnManuonHas o6omouka Student Proof Animation o6pa0atsi-
BACT IISITh THIIOB BXOJHBIX (PaiiJIoB M IIECTh BBIXOJAHBIX. JJ1s1 aHMMa-
IIUM TIPOCTHIX CUCTEM JOCTATOYHO MCIIOJb30BaTh JIBA TUIIA BXOAHBIX U
TPH THIIA BBIXOIHBIX (haitioB (puc. 1).

Layout Animation
File Trace File

i

PROOF
Animation

Layout Animation Special
File Log File Trace File

Pucynok 1. Bxognbie u Beixoansie ¢aidibl B Student Proof Animation

Bxoonwvie gatinwi.

e LayoutFile — ¢aiin pasmerku. CoaepKUT ONMKMCAHKE BCEX CTa-
TUYECKUX W JUHAMHUYECKHX OOBEKTOB: (DOHOBBIH TEKCT, TAaOJMIIHI,
KOHTYPBI IOMEIIEHUI, HAKOTIUTEH, 000pYyI0BaHUE, JTIOJCH U T.1.

e TraceFile — ¢aiin ynpaBnenus aHuManueld win ¢ain Tpaccu-
poBku. Bximouaer komanasl Student Proof Animation, mocpeacteom
KOTOPBIX IIEPEMEIIAIOTCS THHAMUYSCKUE OOBEKTHI.

Buvixoonvie gaiinwi:

o LayoutFile — ¢aitr pasmerku cozmaetcs st COXpaHSHUS HapH-
COBaHHBIX Tpauyecknx o0BEeKTOB. BrixomgHOM (haitn pa3MeTku Mojo-
oen BxomHomy. Ilocie pemakTupoBaHus TpapUUIECKUX AIEMEHTOB Te-
KyIee n300pakeHre coxpaHsaeTcs Kak aiii ¢ pacmuperueM .lay.
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e LogFile — ¢aiin peructpamuu omuo6ok. S3bik Proof Animation
oTOOpakaeT Ha PKpaHe MPEeAYNPEKIASHHUS WM COOOIIeHUsS 00 OIIno-
kax. MHbopMalus 06 onmOKkax aBTOMaTHYECKU 3aluchiBaeTcs B (aii-
ne peructpanuu omunook (LogFile) ¢ pacmupenuewm .log.

e SpecialTraceFile — ¢aiin ynpasieHuss anumanuei. YnpapiseT
JIBUKEHUEM JTUHAMHYECKUX 00BEKTOB (paboyux OpraHoB, TPAHCIOPT-
HBIX CPEJICTB, feTajnei). ITOT (ailsl MOKET FreHEPUPOBATHCA CUCTEMOM
MMUTAMOHHOrO MojaearnpoBanus GPSS.

Onuuu menio Proof Animation

[Tocne 3amycka mporpammbl anuManuu Proof Animation, myrem
3arpy3ku (aiina sp4.exe, Ha dKpaHe MOSBUTCS oOpaMiICHUE aHMMAaIlu1
(puc. 2) ¢ akTuBHBIMH crnyckarommmucs Mmenro: File (daiin), Mode
(pexxum), View (Bua), Run (3amyck).

File Mode  Wiew  Bun Class Path Setup Help

0.0051Hz 0%

Pucynok 2. Bunx o6omouku Proof Animation

Onums File npennasnaueHa s CIeAYIOMUX ONepalui ¢ ¢ai-
JaMu:

OpenLayout&Trace — oTKpbITh (aiiiabl TpapuuecKux dIeMeH-

TOB W yNPaBJICHUS aHUMAITUCH;

OpenlLayoutonly — oTkpeITe TONBKO (hakiim rpadudeckux sie-

MEHTOB;

SavelLayout — coxpanuts Qaiin rpaduuecKux 3JIeMEHTOB;

ChangeDirectory — u3aMeHUTh TEKYIIUN KaTaJIOT;

ChangeDisk — u3aMeHUTb TeKYIINH JTUCK.

Omuusi Mode npenra3HadeHa it BEIOOpa OJHOTO U3 CIICIYIO-
X PEKUMOB aHUMAITUU:

RunMode — ympaBiieHHEe CKOPOCTBIO M TEKYIIMM BpEMEHEM
aHUMAIIHH;

DebugMode — BeImosHeHe aHUMAIIMK TI0 maram (aiiia yrpas-
nenus (E-Step) wim cucremuoro Bpemenu (T-Step);

DrawMode — pucoBanue U peIakKTHPOBAHUE CTATUICCKUX dJIe-
MEHTOB aHMMaIlUH;

PathMode — onpenenenue myreid, Mo KOTOPBIM OYAYyT ABUTATh-
c IMHAMHUYECKHE OOBEKTEIL,

ClassMode — pucoBanume W peIakKTHPOBAHWE TUHAMHUYCCKUX
00BEKTOB aHMMAIIHH,




PresentationMode — ynpaBieHue 3aJaHHBIM CIICHApPHEM IIpe-
3CHTAIlNH;

SetupMode — n3meHeHne KOHPUTYpAIMK (TUIIA U I[BETA MTaJTUT-
Pbl, CKOPOCTH MBIIIH U T.[T).

Omnuusi_View npegHazHadyeHa JUIS YIPABICHUS pa3MepoM, pac-
MOJIOKEHWEM M OPUEHTAIINCH OKHA aHUMAIIUH C TIOMOIIBI0 KOMaH/T;

SelectView — BbIOOp OKHA aHMMAIMH (AHUMALKSI MOXKET COAEP-
’KaTh HECKOJIbKO OKOH CO CBOMM PAaCMOJIOKEHUEM, Pa3MEPOM U OpH-
CHTAaIUeH);

DefineView — u3MmeHsieT BUI OKHA aHUMAalUK;

Pan — casuraer okHo npocMotpa Ha 25% BueBo (Left 25%),
BrpaBo (Right 25%), BBepx (Up 25%) unu Bau3 (Down 25%) 6e3 u3-
MEHEHHMs MaciTaba mpocMoTpa;

Z00m — u3MEeHsIeT MaclITad OKHA MPOCMOTPA;

Z00mBOX — u3meHseT pa3mep BIOpaHHOM yacTu OKHa (110 ITOU
KOMAaHJI€ TOSABJISETCS MPSAMOYTOJBHHUK, pa3Mepbl KOTOPOTO PETyiu-
PYIOTCSI MBILIBIO);

Zoom-to-fit — aBromarryeckuii BEIOOp MaciuTada Jjisi 0ToOpa-
KEHUA BCeX rpauuecKux dJIEMEHTOB aHUMAIIUU;

Out+Back — mepemeinaer meHTp BpalieHHS OKHAa IPOCMOTpa
aHUMAIIWH;

Rotate — Bpamaer OkHO MPOCMOTpPa BOKPYT LIEHTpa Ha 3aJaH-
HbIM onuen "Degrees"” yroo;

Grid — oToOpakaeT MacIITaOHYIO CETKY;

Refresh — perenepupyer nzoopaxeHue.

Onuusa Time npegHaszHayeHa AJis1 OTOOpaXEHUsI TEKYIIEro Bpe-
MEHU aHMMAIIUHd W TIEPEMEIICHUS BO BPEMEHH 10 Tporeccy (s n3-
MEHEHHs TEKYIIEro BPEMEHHM HEOOXOJMMO IICJIKHYTh JIEBOW KIIaBU-
e MBIIIK 10 TEKYIIEMY BPEMEHH, TIPH 3TOM B HIDKHEHW 4acTH dKpa-
Ha mosiBUTCS Haamuch Pleaseentertimetojumpto (BBenute HOBOE Bpe-
Ms), a 3aTEM BBECTH HOBOE TEKYIIIEE BpEMSI);

Onuus_Speed npenHa3HaueHa sl OTOOpaXKEHUS U U3MEHEHUS
CKOPOCTH aHUMAIIMH, KOTOPasi U3MEPSIETCSI OTHOIICHUEM K PealbHOMY
BpEeMEHHU (151 U3MEHEHHSI CKOPOCTH IIEJIKHUTE MBIIIBIO TI0 TeKYIIEH
ckopoctu. Ha 3ampoc B HWKHEW yacTu skpaHa: Pleaseentersimulion:
viewingtimeratio BBEAUTE HOBBIM KO3(P(OUIIMEHT CKOPOCTH);

Onuwms +Faster/- Slower npenHazHaueHa I YBEIHYCHUS WU
YMEHBIIEHUS TEKYIIEH CKOPOCTH aHnuMaluu maramu o 10%;




Onuus Pause npegHazHavyeHa 1yl BPEMEHHOM OCTAHOBKW aHU-
MaIlnu,

Onuusa_Go npenHa3zHadyeHa I Hadyajla Wil OPOJOIKCHUS BbI-
IIOJTHCHHUS aHUMAIIUH.

1.2. TlocTpoeHHe CTATUYECKMX U AMHAMUYECKHMX 00BEKTOB
B Proof Animation
Jlns co3pmaHus cratudeckux o0bekToB B Proof Animation wmc-
nose3yoT pexxum DrawMode. Tlanens uacTtpymenToB B DrawMode
UMeeT ciaeayronuit pua (puc. 3):

Box Edit [Trin | [Snar & View & [File & [Hode +

Line & |Poluline & |Arc & |Fillet & |Text & |Message & |Object & |Bar & |Plot & [Fill &

Pucynok 3. [1anens nucrpymentoB DrawMode

JIJ1st co3manmsl TMHAMUYECKUX OOBEKTOB — KIJIACCOB HCITOIB3YIOT
pexuMm Class, B KOTOpOM MMEETCS TOUYHO Takas e MaHelb UHCTPY-
MEHTAJIbHBIX CPEJICTB, KaKk U B pexkume Draw. Otimnuue pexxuma Class
or pexkuma Draw B ToMm, uto Maciutad skpaHa B pexume Class
yMeHnbIieH B 10 pa3, a Touka ¢ koopaunatamu (0;0) HaxoauTCA B LIEH-
TpE DKpaHa.

Line — Jlobasnenue aunuu

Komanay Line uCmonb3yloT ¢ COOTBETCTBYIOIIMM KOMILJIEKTOM

WHCTPpYMEHTaNbHBIX cpenctB (puc. 4). Iloctpoenune IMHUU TPOU3BO-
JAT YKa3aHUSIMU IIETYKaMU MBIIIY €€ HaYaJbHOW U KOHEYHOU TOYKH.

Start X- 25 .88

Start ¥ 45 .88
Ewnd s 25 .88
Ewnd Y 45 .88
Length -+ B.8a
Ang le -+ @.88

Pucynok 4. KoMIIeKT THCTpYMEHTaIbHBIX cpeACcTB Line

Start X — X — 3mauenne oTMeTKH Hadaia Line.
Start Y — y — 3HaueHne oTMeTKH Havaja Line.
End X — X — 3HaucHUEe KOHEUHOM OTMETKH Line.
End Y — y — 3HaueHne KoOHEUHOM OTMETKH Line.
Length — o6mas quHa Line.

Angle — yroun, Ha KoTOpHIH Line BEIBOTUTCS.
7



PenakTupoBanue JTMHUU OCYIIECTBIAIOT TaKXKe C IMOMOIIBIO KO-
manapl Line. Ilpu pegakTupoBaHUU KOHEYHBIC TOYKU JTUHUH BBICBCUM-
BalOTCS KPacCHBIMU INPSMOYTOJIbHUKAMH, a ITOSBHUBIIEECS MEHIO KOM-
IJICKTa MHCTPYMEHTAIBHBIX CPEACTB Line OTpa3uT TEKyIUe CBOMCTBA
JUHUN (KOOPAWHATHI X U Y, NIMHY U T.J.). YTOOBI N3BMEHUTH JUTUHY WIIH
yTOoJ HaKJIOHA JIMHUU, HCOOXOAMMO IEIKHYTh MBIIIBIO IO OJHOM W3
BBICBEUCHHBIX KOHEUHBIX TOUEK M 3aT€M IIEPEMECTUTh €€ B HOBOE TIO-
joxxeHue. [ m3MEHEHUs TOJIOKEHUsI JTUHUM Ha JKpaHe yKazaTelb
MBIIIM YCTAaHABIIMBAIOT IIOCEPEANHE JUHUHM U IIEPETaCKHUBAIOT €€ B
JPYyroe MecTo.

Jlns u3MeHeHus 1BeTa JUHHWHM CHadaja BBIOMPAIOT B IIBETOBOM
nanutpe (ColorPalette) HyXHBII 1IBET, a 3aT€M IIEITUKOM MBIIIU yKa-
3BIBAIOT JINHHIO.

Polyline — 0obasrenue romanon aunuu

Ommms Polyline maeT BO3MOXHOCTh BBIBECTH Ha dKpPaH COCIH-
HEHHbIE cerMeHThl Line mo6oit ¢opmbl. Polyline nmMmeeTr KOMIUIEKT
WHCTPYMEHTAIBHBIX CPEJCTB, UASHTUYHBIN TOMY, KOTOPBIA OBLI OMH-
caH B pazaene Line. DTOT KOMIUIEKT OTpa)KaeT CBOMCTBA TOJIBKO TOU
JUHUHW, KOTOpas B HACTOSIIEE BPEMs BBIBOJAUTCS KaK 4acTh ONEpaIiuu
Polyline.

Arc — dobasnenue dyeu

[Ipu wucnonp3oBaHMM Arc, KOMIUIGKT HWHCTPYMEHTAIBHBIX
CPEJICTB 3aJIaeT CJICAYIONIME apaMeTphl IyTH (puc. 5):

R

Centexr X3 Z5 .3l
Centexr ¥ 43 . 3R
Start X - Z7 .88
Start % - 43 .88
Ewnd X - Z656 .88
End % - 44 .38
Radius = 1.8
Start o - B.88
Ewvd A 9E . a8
Full Circle

Direction #+ CCH
Rotate +98

Track ¢ Location

Pucynok 5. KOMIUIEKT HHCTPYMEHTAIbHBIX CPEACTB ATC

Center X — 3HaueHue 1o X LeHTpa Arc.
Center Y — 3HaueHue 1o y 1meHrpa Arc.
Start X — 3HaueHue no X Ha4aJIbHOM OTMETKH.
Start Y — 3HaueHue no y Ha4aJIbHOM OTMETKH.
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End X — 3HayeHME MO X KOHEYHON OTMETKH.
End Y — 3HaucHME 110 Y KOHCUHON OTMETKH.
Radius — nuna paaguyca Arec.
Start — yros ot neHTtpa A0 Hadajga OTMETKH.

e End — yrox ot nieHTpa 10 KOHEYHOW OTMETKH.

e FullCircle — onmus s mpeobpa3oBaHus TeKyIeH Arc B HOJI-
HBIU KPYT.

e Direction — nampasyienne yriia Arc (1o 4acoBOH CTPEIIKE HIIH
MIPOTHUB YaCOBOM CTPEJIKH).

e Rotate + 90 — uncTpymeHT, KoTOpHIi Bpaiaetr Arc Ha 90 rpa-
JIyCOB — I10 YaCOBOU CTPEJIKE.

e Track — arpu0yt Arc (Location (Pacmonoxenue), Radius (Pa-
nuyc), unu Angles (Y1Ibl) — MOTYT YNIPaBISATHCS MBIIIBIO).

Fill — 3anoanenue konmypa yeemom

Fill mo3Bosiser 3amOJIHUTh OTPAHUYCHHYIO O00JIACTH TEKYIIHM
nepseBbIM 11BeTOM. OTpaHnueHHas 00JacTb MOXKET OBITh 3a/laHa JIfo-
ooii komOunarmen Lines u Arcs. O6nacTh JA0MKHA OBITH 3aMKHYTA,
WHa4e 3aIll0JTHUTCS BCE HEOTPAHUYCHHOE MPOCTPAHCTBO. (s m3meHe-
HUS TEKyIIero IBeTa OOJacTH BBIOMPAIOT HEOOXOAUMBINA IIBET B
ColorPalette n yka3pIBarOT IMIETYKOM MBIIIA OOJACTh 3arOTHEHUS.
JI71st oTMEHBI yKa3aHHbBIX AecTBUN nenoab3yioT Undo ninm Unfill.

BoxEdit — pedaxmuposanue neckoibkux snemennos

BoxEdit — 5T0 MOIIHBI WHCTPYMEHT I pPEIaKTHPOBAHUS
TPYIIIBI 2JIeMEHTOB. UTOOBI BRIOpATh AJIIEMEHTHI, KOTOPHIE HYKHO OT-
PEIaKTUPOBATh, OOBEIUTE ITH JIEMEHTHI paMKOU OJIOKa.

[Tpu ucnonwzoBanun BoxEdit (pegakTupoBanue 010Ka) MOSBUT-
Csi CHeAyloliee MEHI0 KOMIUICKTa HWHCTPYMEHTAJIbHBIX CpPEJICTB

(puc. 6):

Box Edit

A Cut

= Copy to Paste
Hames F Antomatic

Delta X -+ &8 .88
Delta ¥ -+ &8 .88
Scale =k 1.88
Rotation-—* B .88

Vertical Flip
Horizontal Flip

Pucynok 6. KoMmriekt nHCTpyMeHTAIBHBIX cpeacTB BoxXEdit




e Cut — ynmanser BbIOpaHHBIE AJEMEHTHI, IIOCE 3TOr0 OHHU JO-
CTYIHBI JJ1s1 BCTaBKHU.

e Paste — BcTaBKka BBIpPE3aHHBIX WJIM CKOIMPOBAHHBIX AJIEMEH-
TOB.

e Name — onpexnenur, kak 00pabOTaTh UMEHOBAHHBIE PJIEMEHTHI
IIPY BCTABKE MHOT'OKPATHBIX KOTIHIA.

e Delta X — oTHOCUTENBHOE CMEILIEHHUE T10 OCH X.

e Delta Y — oTHOCHTEIBHOE CMEIICHHUE 10 OCH Y.

e Scale — macmTao.

e Rotation — oTHOCUTEIBHBIN yroJI BpalieHusI.

e VerticalRip — WHBEpTUPYET 3JIEMEHTBI «BEPXHSAS YACTh K
HIDKHEW 4acTh.

e HorizontalFlip — maBepTHpyET 2JIeMEHTHI “ciieBa HAIpaBo .

b0k 3aar0T menmykaMuy MbIIIA CHavYajaa OJHOTO, a 3aTeM JIPYro-
ro MPOTUBOIOJOXKHOTO IO OuaroHanu yrioB. Crieayer oOpaTUTh
BHHMaHue Ha TO, 9To BoxEdit MOXHO HCIOIB30BaTh IS TIEpEMeEIIIe-
HUs TeoMeTrpuueckux anemeHToB B DrawMode u ClassMode, u3 pe-
KHMa B pexxuM, u3 ¢aitsia B ¢aiis (u3mensist daiibl pasmenieHus o6e3
BbIxoza u3 Proof Animation).

Co3nanme kaaccoB B ProofAnimation

[Ipu co3znanuu oObekTa B ¢aiiyie aHuMaIiu He0OX0UMO Oompe-
nemuth ero ObjectClass (kmacc oOBekTa), KOTOPHIH yCTaHABIUBACT
dbopMy U Ipyrvue HadajdbHbIE CBOMCTBA OOBEKTA.

Ecnu B KOMIBIOTEpHOW aHUMAIMM TPUMEHSIETCS MHOMXKECTBO
MoA0OHBIX OOBEKTOB, TO MOKHO 33/1aTh OJMH WUJIM HECKOJIBKO KJIACCOB
00bekTOB. (CBoOiicTBAa 00BEKTa KOMUPYIOT C '"poOAUTEIbCKOTO"
ObjectClass, xorga oOBEKT CO37aH, HO JII00as MPUHAJICKHOCTh K
KJIACCY MOKET ObITh OTMEHEHA JIJIS JIIDOOT0 JAHHOTO OOBEKTA.

Onpenenenre Kiaacca MoJoOHO PUCYHKY (POHOBOTO pEKHUMa CO
CIEAYIONTMMH UCKITFOUCHUSIMU:

e Kiaccel MeHblIIIe, YeM (POHOBBIN PUCYHOK;

e Kunaccel umeroT "ropsiuyro” v "ThUIbHYIO" TOUKH;

e Kitacchl HE MOTYT COJIepKaTh rpauKku U AUArpamMMBl.

ClassMode

ITanens nacTpyMenToB B ClassMode nmeer ciienyromuii BUa

(puc. 7).
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New Class Select Class [Delete Class View & [File & [Mode ¢

Box Edit |Trin | |S'nap & | |Cl355: detal | |Renane| :
Bt ive = [Folyline & larc & [Fillet &  [Text & |Message &  |Fill &
4 Nnn—Diréctiunal . |

Fore Clr + .00

Aft Clr 4 0.00|

RGP Offset + 9.00|

Speed + 0.00|

=

Pucynok 7. ITanens unctpymentoB B ClassMode

NewClass (Hoewiti xracc)

NewClass ucnonb3ytoT Jisi onpeaesieHus HoBoro kiacca. [locne
3aganus NewClass Proof Animation BbIaeT mojcKa3Ky Ui BBOJA
MMEHH HOBOTO Kjlacca. MIMeHa KJIacCOB UyBCTBHUTEIIBHBI K PETHCTPY H
MOTyT ObITh IiuHOW 10 16 cumBosoB. Hanpumep, ums "FULLAGV"
oTnn4aercs oT umenu "FullAGV".

Ecnm dopma u cBO¥icTBa HOBOTO KJIacca OmpeiesieHbl, TO MOKHO
MPOJIOJKATh JCHUCTBHS, T.K. KJIaCC aBTOMATUYECKH BKJIIOYAETCA B
cxemy. OHaKO HOBBIC KJIACCHl HE COXPAHSAIOTCSA Ha JUCKE, MOKa HE
OyzneT 3agaHa komanaa Savel.ayout u3 mexro File.

SelectClass (Bwibop knacca)

Ommms SelectClass 1mo3BosieT peaakKTUPOBATh TE€OMETPHIECCKHE dIIe-
MEHTBI WM CBA3M cyliecTBytomero kiacca. [Ipu Beidope SelectClass
B IICHTPE dKpaHa MOSBHUTCS CITUCOK BCEX CYIICCTBYIOMINUX KJIACCOB IS
TEKyIIeTo pa3MenieHns. BeIOpaHHBIA KJIAaCC CTAHOBUTCS TEKYIIHM.

DeleteClass (Voanenue knacca)
Komanga DeleteClass ynanser ¢ moaTBepkacHUEM IEUCTBUU TEKY-
U KJacc u3 cXeMbl. YTOOBI OTMEHHTH yAaJCHHUE Kilacca HaJI0 BHOBb
OTKPBITh TIPEIBAPHUTEIIFHO COXPAaHEHHYIO KOIMHWIO Bamiero ¢aiina, He
COXpaHss IMPU ATOM TOCJICTHHE H3MCHECHHUSI.

Onpene/ieHue CBOMCTB KJIacca

[Tocne 3amaHusi IMEHU Kilacca B BEpXHEM JIEBOM YIIIy SKpaHa
MOSBIIACTCSI  MEHIO  KOMIUICKTa  MHCTPYMCHTAJIBHBIX  CPEJICTB
Properties (cBoiictBa). C IMOMOIIBIO 3TOT0 MEHIO MOT'YT OBITH OIIpe-
JCIICHBl  CIICAYIOIMEe 4YeThipe CcBoicTBa Kiacca: directionality
(Hanpasnenue), clearance (Oucnemuepckoe paspewenue) RGP offset
(cmewenue) u speed (ckopocmv). YKa3zaHHBIE CBOMCTBA MOT'YT OBITh
OIpeJIeTICHbI KakK JI0, TaK M IOCJIE CO3JaHus PUCYHKA.
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HotPoint (I'opsuas ommemxa)

B ClassMode Proof Animation paccmarpuBaet, nepeMernaeT u
BpalaeT 00bEKTHI, CO3JaHHbIC U3 KJIacca, OTHOCUTEILHO TOpsYei OT-
metku. [opsituast ormetka ObjectClass umeer koopaunatsl (0,0).
JI1st u3MEeHEeHus1 KOOpAUHAT Topsiyeil OTMETKHU UCToib3yroT BoxEdit
(penakTupoBaHue 0J10Ka).

Directionality and Orientation (Hanpasaenue u opuenmauus)

ObjectClass MoxeT ObITh 3aJ]aH KaK HaIlPaBJICHHBIA WJIM KaK He-
HanpaBieHHBIN. [lepBas onmuus B MeHto Properties 3amaer pesxuMbl
Non-Directional (nenanpasnennsiii) u Directional (HampasieHHBIH).
[To ymomyanuto ycranaBnuBaetcss Non-Directional. Eciu ycraHoB-
JICH KJIacC C HaNpaBJICHHBIMH OOBEKTaMH, TO YKa3bIBAIOT HaIpaBJe-
HUA TepeMelieHuss 00bekToB. Ecnu kiacc ¢ HeHanpaBlIeHHBIMUA 00b-
€KTaMH, TO 0OBEKTHI MEPEMEIIAIOT M0 dKPaHy B OJTHOM HaIlpaBJICHUHU.
JIJ1s yka3aHus HalpaBJIeHUS MOXKHO HCITOJIb30BaTh koMany BoxEdit,
KOTOpasi O3BOJISIET BpaliaTh TEOMETPHIO Kilacca.

Clearance (/lucnemuepckoe paspeuenie)

JIi1st Toro 4T00BI OOBEKTHI, BRICTPOSHHBIE B JIMHUIO, HE CTaJIKH-
BaJIMCh Ha MyTH, HEOOXOIUMO OMPEECTUTh 3HaUCHHUE " AUCTIETYEPCKO-
ro paspemieHus". JucneTyepckoe pas3pelieHue HaciaeayeTcss OObeK-
TOM U3 KJiacca.

JlucneTyepckoe pasperieHrue OnpenaeseTcs B JTUHEUHBIX €IH-
HUIax (MO yMOJIYaHUIO — HOJB). VIMeroTcs 1Ba 3HAYEHUS TUCIIeTYep-
ckoro paspemienus: "fore" (mepen) u "aft" (mocne). 3HaueHus AUCIET-
YEPCKOTO pa3pelieHus] CO3AaHHBIX 0OBEKTOB MOTYT OBITh M3MEHEHBI
komanoi Object...Clearance (o6bexT Habopa ... Clearance).

RGP Offset (RGP cmewenue)

RGP cmenienne mo3BoJiIET omnpeaessaTh (HaKyJIbTaTUBHYIO
TBUIBHYIO OTMETKY JIJIs TeKyIiero kimacca. RGP nelictByer kak Bropas
OTMETKa MPHUCOSTUHCHHS, KOT/Ia HAlPaBICHHbBIC OOBEKTHI ABUTAIOTCS
no yTu. RGP cMmemienus 1okeH ObITh YCTAaHOBIICH KaK OTPHUIATEb-
HOE 4MCII0, TOCKOIbKY oTMeTKa RGP Bcerga HaxoauTcs mo3agu ropsi-
Yel OTMETKH.

Speed (Cxopocmyb)

Bce 00BeKTh mepeMeIarTesl ¢ ONPEeNIeICHHON CKOPOCThIO MO
nyTu. CKOPOCTh MOKET OBITh 33/1aHa JUIsl 00bEKTa UM Kjacca 00bEK-
ToB. CKOpPOCTh Kjacca OyAeT IMOJIe3Ha TOJBKO B TEX CIydasx, Koriaa
CKOPOCTH HECXOJIHBIX OOBEKTOB Ha IyTH 3aBUCAT OT KJIACCOB OOBEK-
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TOB, HAIlpUMEp I TPAHCIOPTHBIX CPEJCTB, MEPEMEIIAIOIINXCS TIO
CKOPOCTHOM JOPOTE.

Color (Ilsem)

IIBeT — cobcTBeHHOCTH Kiacca. Kaxkapiii 0OBbEKT Kjlacca MOKET
UMETh JI00YI0 KOMOMHAIIMIO IIBETOB. JJIsT M3MEHEHMS [BETa dJIEMEHTA
KJIacca CHayaja ISITYKOM MBI YKa3bIBAIOT JIEMEHT, a 3aTeM IIBET.
Jlns 3aMeHBI LIBETa Kjlacca CHadasla BBIJICISIOT OJIOK BOKPYT 3TOTO
kiacca komanaor BoxEdit, a 3arem ycTraHaBIMBarOT BET U3 IIBETO-
BOM MAaJIUTPHI.

1.3. IBm:xenne B Proof Animation

BOonBIIMHCTBO BHIOB JIBMXKCHHUSI MOYKHO TPEJICTaBUTh KakK Tepe-
MEIIEHNE TI0 33JJaHHOMY TyTH. 3aJlaHie JIBMXKCHUS IO OTMpeeTICHHO-
My TIyTH — OJHa wu3 Haubojee BaxXHBIX ocoOeHHOCcTel Proof
Animation. ITyTs 3agaercs mo smausM (Lines) u gyram (Arcs) u siBIs-
€TCSl HEBUJIUMBIM JIEMEHTOM.

PathMode (Peorxcum nymu)

Proof Animation oOecreunBacT CIEUHAIbHBIA PEXUM OIpEe-
JICHHUS IyTH, KOTOPBIH MOXXHO BbIOMpaTh u3 MeHI0O Mode (pexum).
[TyTu nmoka3piBaroTCs B 11BEeTE. Jpyrue 3JeMeHThl 0TOOpaKaroTCs uep-
HBIM IIBETOM Ha cepoM oHe. B OOJIBIIMHCTBE CIydyaeB MyTH MOKa3bI-
BalOTCS CHUHUM IBeTOM. [lyThb, KOTOpBIH HEOOXOAMMO HCIPABUTH
(Repairs), moka3piBaeTcs OE€IbIM LIBETOM. Y TEKYLIEr0 BHIOPAHHOTO
IyTH 1IBET >KCJITHINA, a Y BEIOPAHHOTO CErMEHTAa ITyTH I[BET KPaCHBIM.
Mento PathMode umeet crienyrommuii Bug (puc. 8):

Mew Path & Select Path & [Delete Path | view & [File &  |Mode %
Length 8.98) [Path: au | [Renane | )

Speed -+ e.ed oo e
Tine -+ B.88

b Hon—Circular
b Hon—Accum

MYalidation ¢ OM

First Segment
Last Segmnent
Hext Segment
Prev Seamnent .
tnsert arter |
Insert Before :
Delete Segment
Reverse Segment
Traverse Path

Pucynok 8. ITanens uactpymentoB B PathMode
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ITonoca mento PathMode (pexum myTH) pacrosokeHa B BEpXHEi
yacTu sKkpaHa. OHa conepkuT cieayromue omuuu: NewPath (HoBbIi
nyth), SelectPath (BeiOpats myTh), DeletePath (ymamute 1myTh),
Repairs (ucripaButh), U yxxe 3Hakombie View (Bun), File (daiur) u omn-
i Mode (pexxum).

Komanga DeletePath moctymHa ToONbKO mOCHE TOro, Kak IyTh
OBLT 3a7aH WM BBIOpaH i penaktupoBanus. Komanma Repairs mo-
CTYIIHA, €CJIM U3MEHEHHUSI, cieslanHbie B DrawMode (BBIBECTH pexuM),
UCIIOPTHJIM CETMEHTBI OHOTO WM 00JIee My TeH.

[locne BbIOOpa komanasl NewPath(noBeii myTh) Proof
Animation MpOCUT BBECTH YHUKAIbHOE UMs TyTH. VIMsI TyTH MOXKET
COJIepKaTh CUMBOJIBI BEPXHETO U HIYKHETO PETUCTPOB, U(WIIH) UG PHI.
WMst TOJKHO HAYMHATHCS C CUMBOJIA M MOKET BKJIIOYATh 0 16 cum-
BOJIOB.

[Tocie BBOAA UMEHH ITYyTH MOKHO HaYHWHATH CTPOHTH CXEMY IY-
TH TTyTeM J00aBJICHUS CETMEHTOB.

PathProperties (Csoticmea nymu)

BepxHeeMeHIOKOMIUIEKTAUHCTPYMEHTAIIbHBIXCPEICTBOTOOPA-
KAETHECKOJIbKOCBONUCTBITYTH:

Length(muny),

Speed(ckopocTsb),

Time(Bpems),

Circularity(nupkymsiuto),

Accumulation(nakomienue),

LagTime(3ana3apiBanue)

Validation(mposepky).

Length(Tnuna)

Proof Animation aBTOMaTHYeCKH OIpEICIsSCT JJIUHY IyTH B
CBOUX €JIMHUIIAX W3MEpeHHs. J[TMHa MyTH paccMaTpuUBaIOT Kak pac-
CTOSIHUE TI0 MYTH OT HayaJia MepBOro CErMeHTa A0 KOHIIa TTOCIETHETO.

Speed (Cxopocmb)

Speed 3amaeT CKOPOCTh JBHUTAIOMIUXCS IO TYyTH OOBEKTOB.
[Tocne ompeneneHuss CKOPOCTH HAa KOMIUICKTE HWHCTPYMEHTAJIbHBIX
CPEICTB TMOSBUTCA MeETKa, cienyromas 3a Speed. B stom ciydae
BpPEMs BBIUMCIISCTCS M OTOOpaKaeTCcs aBTOMAaTHYECKH M OCHOBBIBACT-
CsA Ha ONPEJICIICHHON CKOPOCTH U pacueTHOM JiuHe. Hampumep, ecimn
JUIMHA MYTH U CKOPOCTh PaBHBI COOTBETCTBEHHO 75,0 M 5, TO Bpems
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paBHoO 15,0. 3agaHHasi CKOPOCTh OCTAETCS TAKOM K€ JJIsSI KaXKJI0ro Mo-
CJIEIYIOIIETO MYyTH, MOKa CKOPOCTh WJIM BpEeMs HE OYIyT U3BMEHEHBI.

Time (Bpewst)

Komanpnoii Time 3amaeTcsi BpeMs MNPOXOXKIECHHUS OOBEKTa OT
Hayaja MepBOro CErMeHTa 0 KOHIa nocieaHero. Ecinu Bpems ompe-
JIEJIEHO, TO HAa KOMIUIEKTE UHCTPYMEHTAJIbHBIX CPEACTB MOSBUTCS Ma-
JeHbKas MeTKa, cieayrolmias 3a cioBoMm Time. B stom cimydae cko-
POCTh BBIUMCIIIETCS U OTOOPaKAETCSI aBTOMATUYECKH, U OCHOBBIBACT-
Csi Ha ONpPEACICHHOM 3HAYEHWM BPEMEHM U PACUCTHOU JJTUHE.
Hanpumep, ecim mimmnHa pasaa 75,0, a BpeMst paBHo 150, To ckopocThb
oynet pasHa 0,5.

Accumulation (Haxonaenue)

Texymas ycranoBka Accumulation MEepeHOCHTCS Ha KaXKIbIHA
NOCHEAYIOIUN ONpeNeNsieMbld MyTh. 3HAYEHUE IO YMOJIYAHUIO B
PathMode — "Non — Accum" (HeHakoruiseMblii). Hakomisemplii yTh
OTJINYAETCSI OT HEHAKOIUIAEMOTO0 00pabOTKON OOBEKTOB, KOTOPHIE J10-
CTHUIJIM KOHIIA MTyTH.

Ecnu nmyTh HakomsieMblid, TO OOBEKT ABUXKETCS K KOHILY 3TOIO
MyTH, YTOOBI " HAKOMUTHCA' MO3aqU APYrUX OOBEKTOB, YKE JIOCTHUT-
IMX KOHIa 3Toro nyTtu. Korjia nepBbiii 00BEKT yAaleH U3 HaKaIrliu-
BAa€MOTO MYTH, APYrUe 00BEKTHhI OYIyT JBUTAThCS BIIEpE]l aBTOMATH-
yecku. HakoruisieMblid yTh HE MOXKET OBITh KPYTOBBIM.

Circularity (Hupxyrayus)

VY kpyroBoro mytu HeT KoHIAa. OOBEKTHI, KOTOPHIE JOCTUTAIOT
KOHIIA MyTH, TEPEXOASIT HEMOCPEACTBEHHO K Hayaiy, Jaxe €CH Ko-
HEIl HE COEUMHEH ¢ HadalioM. KpyroBoi myTh HE MOXKET ObITh HaKam-
auBaeMbIM. J[7s1 KpyroBhIX MyTeW yCTaHOBKA 3HAYEHUs O ymoJIda-
Huo — “Off” (BoikitoueH). Tekymias ycTaHOBKa MEPEHOCUTCS K Kax-
JIOMY TIOCJIEAYIOIIEMY OIpeIesiIeMOMY Ty TH.

Validation (IIposepxa npasuivrocmu)

Validation Beimaer npeaynpexiaenue Leapfrog, ecin 0OBEKT
yAaJleH W3  HaKOIUIIeMOro  MyTH, WIM  TpeaynpexacHue
Encroachment, eciu 00BbeKThl HA HAKOILIIEMOM IyTH CTAJIKUBAIOTCS
apyr ¢ gapyrom. Omnmuito Validation MOXKHO MNEpEeKIIOYUTH Ha
Validation * ON (Bxmroueno) niau Validation * OFF (BeikiaoucHo).

PathSegments (Ceemenmur nymu )

[Tytu B Proof Animation MOryT COCTOSITh U3 OJJHOTO WJIK OoJiee
cerMeHTOB. CerMeHT MOXXET OTHOCUThCS KO Bced Line (muHuUM) Wiu
Arc (myre) nmbo k ux dyactsaM. CerMeHTbl MYTH YHOPSIOYEHBI.
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B kax10oMm myTu MMEETCs TEPBbIM U MOCICIHUN CerMEHThI. Kaabii
CErMEHT UMeeT HampapiieHue. HampaBineHnus cerMeHTOB 0003Ha4YCHBI
Ha DKpaHE CTPEJKOM B KOHIIE KaXKJOTO CErMEHTa. JTH CTPEIKU HE
BUJIHBI B pexkumax DrawMode u RunMode. Konen cermenTa He map-
KHPOBaH.

KOoMILIEKT  MHCTPYMEHTAJBHBIX _ CPEJACTB _ CO3JAHUA W
PEIAKTHPOBAHUS CETMEHTOB NYTH

B HWXHEM MEHIO KOMIUIEKTa MHCTPYMEHTAIBHBIX CPEJICTB €CTh
onIuu 100aBJICHUS U yJaJdeHusl cCerMeHTOB. [[1s1 1o0aBieHuUs: CerMeH-
TOB K IyTH UCHOJb3YIOT onuuio InsertAfte (BcraBka nocite). Kaxxaprii
HOBBIA CETMEHT HAYMHAETCA C KOHIA MPEAIIECTBYIOIIErO CErMEHTA,
COCAMHEHHOTO C HAYaJIOM CTPEJIKH, U YKa3bIBAETCS IICITYKOM MBIIIIH.
[Ipu 3amannu Havana HOBOro myTH omnius InsertAfter BeI3biBaeTCs aB-
ToMaTU4ecku. [ ucmpaBieHus OMIMOOK MOCTPOSHUS MYyTH U3 CET-
MEHTOB HCIOJIb3YIOT KJaBuiu <Backspace (Bo3BpaT Ha OJMH CUM-
Bo) > win <Delete (yaanuts)>.

InsertBefore (Bcmaexa nepeo), InsertAfter (Bcmaska nocre)

Ecnu cermeHT BbIOpaH, TO B MyTh MOKHO BCTaBJATh OJUH MU
OoJiee cerMeHTOB Tepeql HuM, HaxxumMmas InsertBefore (BctaBka nepen),
WM Toclie Hero, Haxkumas InsertAfter (BcraBka nocne). [ns HOBoro
cermMeHTa nytH InsertAfter BEIOMpaeTcs aBTOMaTUUECKHU.

DeleteSegment (Yoarums ceemenm)

DeleteSegment no3BosisieT yaanuTh BbIOpaHHbIil cermeHt. [locne
TOr0 KaK CETMEHT yJajieH, BBIOMpPACTCS MPEAbIIYIIUNA CErMeHT. Y 1a-
JSITh CETMEHTHI MOKHO HEOJJHOKPATHO, BIUIOTh /10 JOCTHKEHUS Hava-
na nytd. Ecnu npenplaynmii CerMeHT OTCYTCTBYET, TO BBIOMpAETCs
CIeAYIOUMNA cerMeHT. MOXXHO YJaliATh BBIOpAHHBIE CEIMEHTHI, HC-
nonb3ys knaBuin <Backspace> nnu <Delete>.

ReverseSegment (Hanpasumuv cecmenm)

ReverseSegment mo3BoJsieT 3aaBaTh HaIpaBiICHUE BHIOPAHHOTO
cermMeHTa. ReverseSegment mojie3eH B TOM cilydae, €CJIM CErMEHT,
0COOEHHO TIEPBBIM CETMEHT IyTH, HAIlpaBJICH HEMPAaBUIbHO, U HEOO-
XOJIMMO TIOBTOPHO BBIOpaTh cerMeHT. /{711 m100aBieHus CErMEHTOB I0-
CcJie X U3MEHEHUsI He0OX0IMMO CHavaia Haxath InsertAfter.

TraversePath (leucamvcs no nymu)

TraversePath mo3BossieT MpPOCMOTPETh MOCIEIOBATEILHO BEChH
nyTe 1o cermeHtram. Jlis Beixoma u3 TraversePath wucnonssyror
<Esc>,
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1.4. ®aiin ynpasjeHuss aHumanuei (Gpaia TpacCUPOBKH)

Yupapinenre auHaMU4YecKuMu oObekTamu B Proof Animation
OCYILIECTBIsIETCS TocpeacTBOM (aiinia TpaccupoBkd (TraceFile). daiin
TPACCUPOBKU — COAEPKUT YHOPSAOUYEHHYIO MOCIEA0BATEIBHOCTh KO-
MaHJI, B COOTBETCTBHH C KOTOpPHIMH Proof Animation BBITOJHSET
OIIPEACIICHHBIE ACWCTBUE B aHMMALIMOHHOW Mojeyu. s HanmrcaHus
daiina ynpaBieHHUs BPYYHYIO MOKHO HCIIOJIb30BaTh TEKCTOBBIA pe-
JTAKTOp co3aarouuii He (GopMaTupyeMble TEKCTOBbIE (aiiibl (Hampu-
Mep, BcTpoeHHbIN pemaktop NC). Jlanee paccMoTpuM OCHOBHBIE KO-
MaH/Ibl (aiisa TPaCCUPOBKH.

Bpemsa komnvromepnou anumayuu

Komanna TIME sBasercs ocHOBHOM KOMaHAO# (aiina Tpaccu-
POBKM KOMIbIOTEpHON aHuManuu B Proof Animation. CuHTakcuc ko-
manasl TIME:

TIME <sHayeHue BpeMeHU>

Komanay TIME wucnons3yroT s TOro, 4yTroObl 3ajaTh ydacam
KOMIIBIOTEPHON aHUMalMM HOBOe 3HadyeHue. Proof Animation mpo-
JOJDKAeT OTOOpaXkKaTh aHUMAITUIO 10 TE€X IOp, MOKa BpeMmsi, ompee-
nennoe B komanae TIME, we Oynmer mocturnyrto. Ilocnme »sToro
ProofAnimation untaeT u 00pabaThIBaeT CACAYIONIYIO CTPOKY B (paii-
Jie cieaa KOMIBIOTEPHOM aHUMAITUH.

Co30aHue obvexkma

OCHOBHBIM 3JIEMEHTOM B KOMIBIOTEPHON aHUMAIUU SIBIISIETCS
Object (00bekT). OOBEKT — 3TO JTUHAMHUYCCKHHA DJIEMEHT, KOTOPHIM
MOXET MepeMeniaTbes Ha 3KkpaHe. Hajx 00bEeKTOM BBIIOIHSIIOT CIEAY-
IOIIME JACHUCTBUS: CO3JaHUE, YHHUTOKECHHUE, MOMEIICHUE B KOOP.IH-
HAaTHYIO TOUYKY, UI3MEHEHHUE 1IBETa, U3MEHEHUE (DOPMBI, TTepeMeIeHre
10 MyTH, MEPEMEIICHUE OT OJHOM OTMETKH JO0 APYrod, U3MEHEHUE
OBICTPOJICHCTBYS, BpaIllCHHUE.

[Ipu co3gannu 00BEKTa BBOAMTCS €r0 CHEHUpUKAIMSI — KJIacc
O0OBEKTOB. ITO YyAOOHO, MOCKOJBbKY OOBEKT MOXKET HacleloBaTh
CBOMCTBA KJlacca.

Hns umen ObjectClass ycTaHaBIMBaIOT HEKOTOPbHIE MPOCTHIC
npaBuia. BepxHue u CTpOUHBIE CHUMBOJIBI OYKB 00padaThIBAIOT Kak
yHUKaJIbHBIE CHUMBOJIBI B HMeEHax wuiaeHTudukaropa. Kaxmoe wums
JOJDKHO HadaThCs ¢ OyKBEHHOTO cuMBoJia (A-Z unu a-z). Umena mo-
r'yT ObITh JIJIMHOW HE 00Jiee MEeCTHAAIIATH CUMBOJIOB.
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[lepen Tem KaK 0OBEKT MOSBUTCS HA IKPaHE, €T0 CHavayia HyKHO
co3zath B ¢aiiie cieaa aHUMaIldu, ISl TOTO MCIOIB3YIOT KOMaHIy
Create.

Cunrakcuc koman bl Create:

CREATE <ums kaacca><Homep o0beKTa>

Hanpumep: CREATE Car 20

Nms knacca 0JDKHO COAEpkKaTh UM Kilacca 00BEKTOB, KOTOPBIN
coxpaHeH B (aiine pasmenicHus (*.lay daiin). Homep oObekTa sABIs-
eTcs HoMepoM uiau umenem Object (oObekTa). HoMep U uMsi JOJIKHBI
OBITh YHUKAIHHBIMU.

Pasvewenue obvekma na sxpane

Proof Animation uMeeT HECKOJIbKO KOMaH/I, KOTOPhIC 3aCTaBJIs-
10T Object mosBnATHCS Ha 3KpaHe. OCHOBHOM SIBJISCTCS KOMaH]1a TUIIA
- PLACE ... AT .

Cunrakcuc PLACE ... AT:
PLACE <uomep o0bekTa> AT X y
Hampumep: PLACE 52 AT 12.5 25

PLACE ... AT 3acraBasier Object NOSIBASTBCS B CUCTEME KOOP-
muHat Proof Animation, Ho He 3aCTaBIISIET €r0 ABUTATHCA.

Yoanenue obvekma

VYnaneHne OOBEKTOB C DJKpaHa OCYIIECTBIISIETCS KOMAaHIOM
DESTROY. Ilpu »ToM 00BEKT yaaisieTcs TOJIBKO C 3KpaHa, a Ha
KJIacC 0OBEKTOB JIaHHAsI KOMaH/1a HE BO3JICUCTBYET.

Cunarakcuc g11 DESTROY:

DESTROY <ums# o0beKkTa>

Ycemanoeka u uzmenenue yeema 00vexkma

Ecnu 00BeKT yke BUAUM Ha dKpaHe, MOKHO U3MEHHUTH €T0 I[BET
npu nmomoiu komanasl SET COLOR B daiine ciena.

Cunurakcuc komauasl SET COLOR:

SET <ums o0bekTta> COLOR
B Proof Animation ncrosb3yroTcs 11BeTa IBYyX THIIOB:
o I[eema ¢hona:

BACKDROP (Black)
LAYOUT (Lay)
o Ileema akmuenozo cnosn:
BLUE nmm F1
RED - F2
WHITE — F3
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YELLOW - F4
PINK — F5
TAN - F6
GREEN - F7

JIns onpeneneHust BETa, UCMOJb3YyETCd COOTBETCTBYIOIIUM HO-
Mep ¢ OykBoil F unu anrnuiickoe HazBaHue 1Beta. Hanpumep,
SET 3 COLORF2
SET BOX COLOR RED

OOBeKThl (POHOBBIX IIBETOB JIBUTAIOTCS 0€3 MHTEpPEpPEHIINH Ye-
pe3 npyrue o0bekThl. Ecim 1Ba 00BbeKTa I[BeTa aKTUBHOTO CJIOSI CO-
MPUKOCHYTHCA APYT C APYroM, TO OOJACTh MEPEKPHITUS OYyJET MOKa-
3aHa B TPEThEM OTJIMYHOM IIBeTE. EC/IM MPOU30MAEeT HAJIOKEHHUE JIBYX
OJIMHAKOBBIX OOBEKTOB OJIHOTO AKTHMBHOI'O LIBETA, TO MOSIBUTCS ILIBET
camoro HuxHero ciosi BACKDROP (00beKThI CTaHYT HEBUIAUMBI).

llepemewernue 00vexkmos no nymu

Ecian Object momemien Ha Path u OvicTpoaeiicTBue Path-u wnm
Object-a Gosbiie yeM HOJb, Object aBTOMaTHYSCKU OyAET JABUTATHCS
no Path-u, moka He MOCTUTHET KOHIIA, €CIUM HEKOTOpas Apyras Ko-
MaHfa (aitia  crmena  KOMIMBIOTEPHOM — aHUMaIuu  (Hampumep,
DESTROY unu END) He nipepBeT IBUKEHHE.

Komanpna nns ucnons3oBanust Paths — PLACE ... ON. Cunrak-
cuc st PLACE ... ON:
PLACE <nomep o0bexTa> ON <ums nmyTu>
Hamnpumep: PLACE Box ON Conveyor

Bpawenue Ob6vexmos

Ecnu 00beKkT momenieH Ha 3KpaH, ero MOKHO Bpaiath. [Ipuuem
ATO BpAIllCHUE, HE 3aBUCHUT OT JICMCTBUI HaJl OObEKTaMHu, T.€. BO Bpe-
Ms BpaIllEHUSI MOKHO U3MEHSTh IIBET 00BEKTa, NMEepeMeniaTh €ro Ko-
mangoii MOVE unu nomemats Ha nyTh. Jjisi BpauieHus OOBEKTOB
ucrnoas3yercs komanaa ROTATE.
CHUHTaKCHC KOMaH/IbL:
ROTATE <ums oobexta> [TO] <yros>TIME<Bpemsa><mar>
ROTATE <ums o6bekta> TO <yroa>SPEED<ckopocTb><mar>

VYros moBOpoTa U 1Iar U3MEPSIIOTCS B TPaaycax, NpoJoJKUTEb-
HOCTh TIOBOpOTa B eAuHUIax BpemMeHu Proof Animation, ckopocTb
MOBOPOTA B rpajycax Ha eIUHUITY BpeMeHH. [1010KUuTEeIbHBIN yroi —
IIPOTUB YACOBOM CTPEJIKHU, @ OTPULIATENILHBIN — 110 YacoBOW. Eciu 3a-
JaTh yroJl, HO He 3a/1aBaTh MPOJOHKUTEILHOCTh U CKOPOCThH TTOBOPO-
Ta, TO BpAaIllCHUE MPOU3O0MIECT MITHOBEHHO. Ecin omnpenenurs CKO-
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pPOCTh MOBOPOTA, HO HE OMPEIEIATH YTOJ, TO 00BbEKT OYI€T BpalllaThCsl
C JTOW CKOPOCTBIO, MO BbINONHEHUA Apyror komaHasl ROTATE
WA 10 OTMEHBI 3ToM KoMmaHbl. Mcnons3oBanue ROTATE co ckopo-
cThio 0, ocTaHOBUT BpanieHue. [[1aBHOCTh BpalllaTebHOTO JBHKEHUS
ynpasisieTcs BenuunHoW miara. Ilo ymomuanuio Proof Animation
BpalaeT 00beKT ¢ npupaiieHuem 30 rpagycos.

Bpaiienne MoxeT ObITh aOCOJIIOTHBIM M OTHOCUTEIBHBIM. [Ipu
abcomoTHoM BpanieHuu B komangae ROTATE nepen yriom cTaBUTHCS
ornuus «TO». Ecnu onyctuts onmuto «TO» B komanae ROTATE, to
BpaleHue 0y1eT OTHOCUTEIbHBIM.

IIpuMep a0COJIOTHOTO BPAIIIEHNS:

ROTATE 1 TO 90
... MTHOBEHHO Bpamaer o0bekT 1 Ha yroa 90 rpagycoB OpoTHB 4aco-
BOU CTPEJIKH.

X X

PLACE AT ROTATE TO %0 ROTATE TO 120

Pucynoxk 9. HpI/IMeii) aOCOJIFOTHOT'O BpaIlCHUS

ROTATE 1 120

. MTHOBEHHO BpaiaeT o0bekT 1 Ha 120 rpamycoB mpoTHB 4acOBOM
CTPEJKU OTHOCUTEJIBHO MOJIOXKEHUSA, B KOTOPOE €r0 MOMECTUIIU KO-
mangoit PLACE ... ON (puc. 9).

IIpuMep OTHOCUTEIbHOI0 BPALLICHUSA
ROTATE 1 90
... MTHOBEHHO BpamiaeT o0bekT 1 Ha yroa 90 rpagycoB mpoTHUB 4aco-
Bo# crpenku (puc. 10). ” “

X X

PLACE AT ROTATE % ROTATE 120
Pucynoxk 10. [Ipumep OTHOCHTETHLHOTO BpAIICHHUS

ROTATE 1120

. MTHOBEHHO Bpaiaetr o0bekT 1 Ha 120 rpaaycoB MpoOTHB 4acOBOM
CTPEJKU OTHOCUTEIBHO TEKYIIECH MTO3UIIHH.

20



Hpyrue npumepsl komaunasl ROTATE:

ROTATE 1 SPEED -90

... HETIPEPBIBHO BpalaeT 00bEKT 1 MO 4acOBOM CTPENIKE OTHOCUTEIHHO

ropsueii Toukun Ha 360 rpagycoB (YEThIpE E€IUHUIBI BpPEMEHU

ProofAnimation). JIpyras komanga ROTATE c onpenencHHBIM yriioMm

OCTaHOBUT HEMPEPHIBHOE BPAIIICHUE.

ROTATE 1 90 TIME 10

ROTATE 1 90 SPEED 9

... DKBUBAJICHTHBIE KOMaH Ibl BpaillatoT 0ObeKT | B Tpu 1miara (m.x. no

ymonuanuro 30 epadycos) 3a 10 emununr Bpemenu ProofAnimation.

Bpaienue 3akanumBaeTcs, Korjaa oObekT noBepHerca Ha 90 rpaaycos

MPOTHUB YaCOBOM CTPEJIKU OTHOCHUTEIBHO TEKYILEH OPUEHTAIWH.

ROTATE 190 TIME 10 STEP 5

... TO e, 9TO ¥ MPEABIAYIIEeM IIpuMepe, HO 00BeKT OyaeT aemaTh 18

II1aroB BMECTO TpeX, M7 moBopoTa Ha 90 rpamycoB (3/1eCh OTMEHSIET-

Csl 3aJIaHHBIM 110 YMOJIYaHuUI0 pazMep mara — 30 rpaaycos).
Uzmenenue codepoicanusi coobuienus

[Ipexae yem BBIBECTH AUHAMUYECKOE COOOIICHHE, HEOOXOAMMO
€ro co37aTh M OINPEACINTh €ro MpoTOTUIl B BeTe Backdrop pexume
DrawMode o komange Message. M3aMeHUTh cOOOIIICHHE (€TI0 IBET U
coaepxkanue) MoxkHo no komanje WRITE.

Cuurakcuc komagasl WRITE:
WRITE<ume coo0mieHuI><TEKCT CO00IeHuT>
Hanpumep, nokomane:
WRITE linel Control of robocar
- B uHMIO linel (1omkHa OBITH ONpejielicHa B pa3METKE) IMTOMEIIAeTCs
Haamuck "Controlofrobocar" (Ynpasienne pobokapom).
3aseputenue anumayuu

daitn cinega o0g3aTeNbHO MOJDKEH 3aKaHYMBATHCSI KOMAHIOM
END.

Cuurakcuc koMagasl END:
END.

2. IPUMEP AHUMALHUOHHOI'O MOIAEJINPOBAHUSA

[Ipouenypy co3naHusi aHMMAIlMOHHOW MOJEIM TOKaXeM Ha
IMpUMEPEC N3roTOBJICHUA )ICTaJIeﬁ pa3HbIMH THUIIAMH CTAHKOB.
3aroToBKa IMOCIEI0BATEIILHO 00pabaThIBaeTCsl ABYMsI THUIAMU

ctaHkoB (TunoM A u B). I'pynna ctaHkoB A BKJIIOYAeT JBa CTaHKA.
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B navasie nporecca 3arotoBka B Te4eHUe 15 enuHuI BpEMEHU TPaHC-
MOPTUPYETCS 10 CTAHKOB THMAa A OTKyJa MOCTyIMaeT Ha 00paboTKy Ha
MEPBbIA CTAHOK TPYMIIbL. 37€Ch MPOUCXOAUT €€ 00paboTKa B TEUEHUE
10 egunun Bpemenu. [locne sroro, nmonydabpukar, B TeUeHHE S5 eau-
HUIl BpEMEHH, MOCTyIaeT Ha 00paboTKy Ha ctaHok Tuna B. OxoHua-
TelbHasi o0paboTka neranu 3aHuMaeT 20 enuHull BpeMeHu. ['oToBas
JeTanb TPAHCIIOPTUPYETCS, B TEUCHUH 5 €JUHUIl B HaKomuTesb. [1o-
CJIE ATOTO K CTaHKaM TpyMNimbl A MOCTyHaeT BTOpas 3aroTOBKa U MPO-
IIECC TTOBTOPSIETCS 32 MCKIIFOYEHHUEM TOTO, YTO B TPYIIIIe A 3aroToBKa
oOpabarpiBaeTCS BTOPBHIM CTaHKOM. HeoOxoamMo co3maTth aHUMAIlH-
OHHYIO MOJI€JIb TEXHOJIOTHYECKOTO MpoIecca.

MeToa moCTpOEHU MOIEIH

Boiinem B Student Proof Animation myTtem 3arpy3ku (aiina
spa.exe. BrioepeM B BepxHeM MeHro nmyHKT Mode, a B HeM pexum
DrawMode. C nomompio Habopa xomanna Student Proof Animation
HApPUCYEeM CTAaTUYECKHE DHJIIEMEHTHI TEXHOJOTHH CTaHKH, TPACKTOPUH
JBYOKCHHS JeTaielt (B HeBuauMoM IBete Backdrop) n HeoOxoaumebrii
TekcT (puc.11).

Box Eait N [unda [Snap & [Vieu & [File & [Mode ©
Line & [Poluline & [Are & [Fillet & [Text & [Message & | [Bar & [Plot & [Fill &
=58. .. ... ......... E){AMPLE.&NIMATIDN ......... .........
TIP!A?
AB - - - e e e I
[| 5T 1: |
I | : :
| | CTIRPBY
7 - S e i e
S |
________ = — — — — — - SN N A
| |
o . 1 | e
| sT2; | : : : ;
. | . : : :
| |
i 1 - R |_ ———— | D D D
10 F1 rz EENEZENFS B | 70
Student Proof Animation™

Pucynok 11. Cratndeckue 3JIeMEHTHI TEXHOJIOTHUH (IIyHKTHPOM
NOKA3aHbl TPACKTOPUH ABWKECHUS JUHAMUYECKUX JJIEMEHTOB,
B pexxume Draw oHM He BUJIUMBI)

B pexume ClassMode Beioepem ommuro «Newclassy n HapucyeM
TUHAMUYECKU 00beKT (Kiacc) — netanb (mog umeHem det) (puc. 12).
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New Class [select class [pelete class view & [File & [Mode ¢

Box Edit .|Trin | |Snap ; ||Cla55:ldet ||ﬁenane|
Bl ine - [Folyline & |Arc & |[Fillet & |[Text & |Message & |Fill &

} Non—Directional

Fore Clr + a.88

Aft  Clr + @.6868

RGP Dffset -+ @.aa

Speed + B.6868

B

=L

S

ERENr: r & =

Student Proof Animation™

Pucynok 12. JluramMmudecKkuii 00BEKT TEXHOJIOTHH

B pexume PathMode BeiOepem omiuio «NewPath» u co3maaum
yTH HA OCHOBE y»€ HapuCOBaHHBIX (B pexxume Draw) tpaexrtopuii
JBIDKCHHS JleTalield M Ha3oBeM ux pl, p2 u p3. BeibepeM B MeHIO OII-
uto «Time» u BuIeM BpeMs ABMXKEHHUSI TIO TTyTH, paBHOEe 15 nis pl
u 5 s p2 u p3 (puc. 13).

Mew Path & [Select Path & [Delete Path | [View & [File & [Mode &

Length 2Z.88| [Path: p1 | [Rename |

51?\‘-.‘\‘—."1.1.'?. e .47 L EXAMPLE S ANIMATION - L

P Hon—Circular
 Hon—Accumn

TIFYA?

Validation ¢ ON ST 1:

Last Segment
Mext Segment | . | - [
Prev Segment : | . | :

Insert Aafter : | : | :

Insert Before : | : |p2 : P3

o
First Segment : |
|

CTIPE?

Delete Segnment . |
Reverse Segmnent : =T =- |

FWEAr: r+ Elirc B

Student FProof Animation™

Pucynoxk 13. Ilytu nBmkeHus: ITMHAMHYECKUX OOBEKTOB

CoxpanuM (aitn pasmeTku kak primera.lay u Beriinem u3 Proof
Animation.
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[Ipu momomu texkctoBoro pemaktopa (Far, NC, VC, bnoknor,
WordPad u T.11.), hopmupyromero ASCII ¢aiinbl, HConb3yss KOMaH-
ael Student Proof Animation mjs ynpaBieHHS JUHAMHUYCCKUMU 00b-
eKTaMH, co3faauM (aisl TPaCCUPOBKU C TEM >K€ Ha3BaHHEM, YTO U
daitur pasmetku (*.lay daiin), HO ¢ pacmmpenuem *.atf — primera.atf.
JluctuHr Qaiina TpacCUPOBKU MPUBEJCH HIXKE:

TIME O

CREATE det 1
PLACE 1 ON p1
TIME 15

PLACE 12915
TIME 25

SET 1 COLOR YELLOW
PLACE 1 ON p2
TIME 30

PLACE 155 25
TIME 50

SET 1 COLOR RED
PLACE 1 ON p3
TIME 55

CREATE det 2
PLACE 2 ON p1
TIME 70

PLACE 2 29 35
TIME 80

SET 2 COLOR YELLOW
PLACE 2 ON p2
TIME 85

PLACE 2 55 25
TIME 105

SET 2 COLOR RED
PLACE 2 ONp3
TIME 110

END

CoxpaHum 3TOT (aiisl B TOU Ke TUPEKTOPUH, 4TO U (aiin pas-
METKH.

[Tociie coxpaneHus ¢aiina ynpasienus (kak primera.atf) samy-
CTUM aHUMallMIO, BbIOpaB ¢aiin Spa.exe m HaxaB kiaBuiry <Enter>,
BriBeieM Ha 3KpaH aHUMAIMOHHYIO MOJIENIb TEXHOJIOTHU ITyTEM BXO-
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Ja C MOMOIbI0 MbIK B NMyHKT “File” BepXxHEro ropm3oHTaILHOTO
MeHI0, MOAMyHKT “OpenLayout&Trace”. B nmosBuBLIeMCcsa BEpTUKAJIb-
HOM MEHIO BbIOEpEM ITyHKT Primera myTeM Ha)kaTHsl Ha HEM KJIaBUIIN
Mmbi. B pexnme "RUN" komannon "Go" 3amyctum nporpammy Ha
BBITIOJIHEHUE.

Ha puc. 14 npeacrapieH GparMeHT aHUMALMM TEXHOJIOTHH W3-
TOTOBJICHUS JETAJIEH.

Time: 50.0@ [Speed: 6.9@ [+Faster |-Slower [Pause |Go [View Z|File i[Mode 3

EXAMPLE ANIMATION
TIF® A?

r——— —

NERE |

I o I

| | TIP'E?

' |

' | O

' |

ez [

' |

' |

[L———

Student Proof Animation™

Pucynok 14. ®parmMeHT aHUMaIMK TEXHOJIOTUH U3TOTOBJICHHUS JIeTajei

3. 3AJAHUE 1 ITOPAJOK BbIIIOJIHEHUA
INPAKTUYECKOTI'O 3AHATHUA

Ha (puc.15) npencraBiena nHpopMalliOHHas CUCTEMa, T7I€ KOM-
neroTepbl 1 1 2 mocnenoBaTeIbHO 00padaThIBalOT JaHHbBIC MPUXOIs-
e oT cepeepa 3 mo kabemo 4. [lociae 00pabOTKM HA KOMITBIOTEPE
1 naHHBIE MepeaaroTcs 4epe3 Kabeiab 5 Ha BTOPOUW KOMIIBIOTEp, TIe
MIPOUCXOJAUT JaibHeWImas ux odpadotka. [locne oOpaboTaHHbIe aH-
HbIE YXOIST 00paTHO Ha cepBep 110 Kaberto 6.
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L —

7 2
Pucynok 15. CxemMa nHhopMalimoOHHON CUCTEMBI

1. Boiiaure B Student Proof Animation myrem 3arpy3ku (aiiia
sp4.exe.

2. Bribepure B BepxHeM MeHIO MyHKT MOde, a B HEM pexum
DrawMode.

3. C nomoripio Habopa komany Student Proof Animation Hapwu-
cyiiTe B MaciTade mpoiecc oOMeHa U 00paOOTKH JaHHBIX B KOMIIbIO-
Te€pax B COOTBETCTBUU C pHC. 3-1.

4. Brioepure B MeHro Mode pexxum Path. Onpeaenure oanHou-
HBII MTyTh, HAYMHAIOIIMICS ¥ 3aKaHYMBAIOIINICSA HA CEpBEpE. 3aqanTe
BpeMs IepeMeInIeHUs] 00beKTOB 110 myTH 20 ¢IuHUII.

5. B Ttom ke meHro BeiOeputTe pexkum ClassMode m cosnatite
00BEKT — MPSIMOYTOJILHUK (3asBKa) ¢ BepmmHamu (-1,-1), (2,-1), (2,1)
u (-1,1) B xoopaunarax StudentProofAnimation.

6. Ilpu momommu nro6oro pemakropa, dopmupyromero ASCII
daiinel, ucmoas3ys komauasl StudentProofAnimation ans ympasiie-
HUS TMHAMUYECKUMH OOBEKTaMH, co3aaiiTe ¢aily ympaBieHUsS aHU-
Mmarue (daiin .atf), B koTopoMm, dyepes Kaxable S eIMHUIl BpEMEHH CO-
3/aeTcst 00BbEKT, B oTMeTKe «CTapTy, MOMEeaeTcs Ha MyTh, JBUKETCS
10 OTMETKH «DUHHII» W YHHUYTOXKACTCA. AHUMAIMS JTOJDKHA 3aBep-
IIIUTCSI B MOMCHT, KOTrJia OyIyT YHHYTOXEHBI 5 00BEKTOB.

/. 3amycTuTe aHUMAIIUIO.
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4. TPEBOBAHUS K OTUETY

OTtuyet 0 paboTe NOTKEH COACPKATD:

1. 3amanue ¥ UCXOIHBIE JAHHBIC IO JaOOPaTOPHOU padoTe.
2. JIBa (hbaiiyia cTaTUYECKUX U TUHAMUYECKUX AJIEMEHTOB. lay.
3. JIBa (aiina ynmpaBiieHUS] JMHAMUYECKUMU 00bEeKTaMu. atf.

5. KOHTPOJIBHBIE BOITPOCBHI

1. Inga 4yero ucCHoJib3yeTrcsi KOMIbIOTEpHAs aHUMAalUs U SI3bIK
Proof Animation?

2. KakoBo Ha3naueHue MeHI0 pexuMoB (Mode) B Proof
Animation?

3. Kak nu3MeHuTh Macirad u CKOPOCTbh aHUMAIUU?

4. Kakue BUIbBI JBUXEHUS OOBEKTOB HCIOIL3YIOTCS B Proof
Animation?

5. Uro HeoOXomamMO cAeliaTh IS CO3JaHUS JTHHAMHYSCKOIO
o0bekTa B Proof Animation?

6. Kakoe MuHMManabHOE KOJIMUYECTBO (DailIOB HEOOXOIUMO IS
3amycka anuManuu B Proof Animation?

27



