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BBEAEHUE

MpoekTMpoBaHMe OOBLEKTOB CTPOUTENLCTBA CETOAHA YXXE HEMbICIUMO 6e3 NpUMEHEHUS CUCTEM
aBTOMaTu3NpoBaHHOrO npoekTupoBaHus (CAIMP). CrnoXHOCTb NPOeKTMPYEeMbIX OOBLEKTOB, XECTKuE
TpeboBaHWA K CpokaM U KavyecTBy BbIMOMHEHWS MPOEKTHbIX pPaBoT U MNMOTHas KOHKYpEeHUMs B
CTpouTenbHOM Bu3Hece nNOOYXXAaloT MPOEKTMPOBLLMKA K MOUCKY HOBLIX, BCE Gornee 3ddeKTBHbIX
MHCTPYMEHTOB Ha CamMOM OCTpUE Hay4HO-TEXHMUYEeCKoro nporpecca [1].

C ogHoW CTOPOHLI, MOCTOSIHHO COBEpLUEHCTBYETCS annapatHoe obecneyernve CAIP. KomnbroTepbl
CTaHoBAATC BCE 6Oonee npousBoguTenbHbiMU. C  OpPYron CTOPOHbI, HEMPEPLIBHO pa3BMBaeTCs
nporpammHoe obecneveHne. [losBNSAIOTCA HOBble MporpaMMbl, NPeaoCTaBnslWME MNOMbL30BaTENtO
HOBble BO3MOXXHOCTU. EcTecTBeHHO, Ans ahpeKTUBHOIO NPMMEHEHMS NPOrpamMmmbl, HEOOXOAMMO BNageTb
WHpopmaLmen o e€ BO3MOXHOCTAX U METOAMKOWN NCMOMNb30BaHUSA B pa3fiMyHbIX NMPOEKTHbIX cuTyauunax [3].

OTa KHUra npusBaHa MOMOYb YUTATEMNO O3HAKOMUTLCA C BO3MOXHOCTAMU nporpaMmmbl CAMOUP u
OCBOUTb NPUEMbI €€ UCMONb30BaHUS A1si NMPOEeKTMPOBaHNSi 0ObEKTOB CTPOUTENBLCTBA.

HassaHne CAIMN®UNP o3HayaeT Cuctema ApxutektypHoro [poekTnpoBaHusi, PdopmoobpasoBaHus U
PacuyétoB. Yxe w©3 HasBaHUS MporpaMMbl MOHATHO €€ OCHOBHOE Ha3HayeHue: apXUMTEKTypHoe
npoekTupoBaHue. [lpu 3TOM nporpamMma npenocTaBnseT Monb3oBaTentd BO3MOXHOCTM CBOGOAHOrO
dopmoobpa3zoBaHus B TPEXMEPHOM npocTpaHcTBe. OCOGEHHOCTb Nporpammbl, BelaensoLwas eé n3 psaga
nporpamm nogoGHOM HanpaBneHHOCTU, — 3TO TEeCHasA CBsA3b C nporpammHbiMu komnnekcamu (MK) ons
aHanmsa HanpsXXéHHo-0eopMMPOBAHHOIO COCTOSHUS TBEPAOIO Tena M NPOYHOCTHBLIX PACYETOB 34aHUN
n coopyxenun: MK JIMPA-CATP un MK MUPAX.

Mporpamma CAIMN®UP noctpoeHa MO MNpuHUMNEM OTKPbLITOM apXUTEKTYpbl. OTO 3Ha4MT, 4YTO nobon
pa3paboTymk nporpaMMHOrO obecrneveHns MOXET MOoNyyYnTb AOCTYn K obbektam sgpa nporpammbl U
paspabaTbiBaTb CBOWU CLUEHapun, paclumpsoLmne yHKUMOHaNbHOCTb KOMMeKca.

OnemMeHTbl Mogenu, kotopbiMu onepupyeT CAINOUP, asnsaoTca napameTpuieckumm NpocTpaHCTBEHHbIMU
obbekTaMu, MMELWNMN YETKYIO NPUKIagHYI0 OPUEHTaUMIO: CTeHa, KOMOHHA, MnepekpbiTve u T.n. WX
NOPOXAEHVE N peaakTMPOBaHNE BbIMOMHAETCA UHTEPAKTUBHBIMU rpacpuyeckMm MeTogaMmm nocpeacTBOM
n306pakeHun  Modenu Ha  NPOMU3BOMbHbLIX  MPOEKUMSX  (OPTOroHanbHble, aKCOHOMETPUYECKHUE,
nepcrnekTuea).

KHura coctout mn3 pgecatn mas. [lepBas rmaBa Qaé€T npeacrtaeBneHMe o6 anemeHTax WHTepdenica
nporpammbl. BTopas rmaBa 3HAKOMWUT uuTaTenst C OCHOBHbIMW MPUEMAaMM, UCMONb3yeMbIMU Ha pasHbIX
aTanax paboTbl Hag NPOEKTOM Ha nMpumepe MPOEKTMPOBaHMS HebomnblIoro 3gaHus. B TpeTben rmaee
paccMaTpuBaloTCs BCE TWMbl 3MIEMEHTOB MOAENU, Cnocobbl UX co3daHusi, obCyXxaalTcs napamMmeTpsl,
BAMsiOWME Ha OPMY U OpyrMe CBOWCTBaA OObekToB. YeTBEpTas rnaBa MOBECTBYET O BCEBO3MOXHbIX
onuuax paboTbl NporpaMmmbl U cnocobax Mx HacTpomku. [aTasi rmaBa MOCBSILLLEHA 3KCMOPTY/MMNOPTY
OaHHbIX, B TOM 4ucne, NS CBS3W C pacyHETHbIMU KOMMIekcamu. B LwecTon maee onvcaHa CTpykTypa
npoekta. CegbMas rnaBa COAEPXKWUT CBEOEHVSI O pedakTMpPOBaHUM MoOZEenu, Mo3BOMSIOWME OCBOUTb
apekTuBHble cnocobbl ncnonb3oBaHus nporpammbl CAMNOUP. BocbMasi maBa ocBeLlaeT BOMPOChHI
co3faHMsa aHanuTu4eckon mopenu n eé pepaktnpoBaHusa B pexume KOHCTPYKUWWN. [Oessitas rmaea
COOEPXUT MHCDOPMALIMIO O TUMaX ANIEMEHTOB aHaNMTUYECKON MOAENU M ONMcaHne NapaMeTpoB KaXZoro
TMNa oanemeHTa. [lecsaTas rnaea paccuuTaHa, Mpexae BCero, Ha paspaboTyMkoB MNPOrpamMMHOro
obecneveHusi. B Hel paccmaTtpuBaloTcsl BONPOCh! pa3paboTkn U NOAKMOYEHNUST BHELLHWUX OOMOMHEHUA K
NpPOrpamMmMHOMY KOMIMSEKCY, PaCLUMPSIOLLNX €ro pyHKLMOHANbHbIE BO3MOXHOCTH.
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1 HayanbHble cBeaeHuUA
1.1 3anyck nporpamMmmbl

YT06bI 3anycTuTh Ha BbinonHeHve nporpammy CAN®UP, Bocnonb3yiitech kHonkon Myck.
Bbibepute meHio Bece nporpammbl / SAPFIR / CAMT®UP 2018.
3anyck nporpamMmmbl MOXET 3aHSITb HECKOIbKO CEKyHA.

Monb3oBatenbckuin MHTepdpec CAMNMPUP odopmneH B cTtune «neHtay. MiMeetcsi HECKONMbKO BKMagok, Ha
KaXkdoW M3 HUX HECKONbKO naHenen ¢ komaHgamu. Cpasy nog NeHTOW KoMaHg pacnornaraetcs naHenb
CBOWICTB aKTMBHOro WMHCTpyMeHTa (cMm. puc. 1.1). [JocTynHO Takke OMUMOHHOE WCMONb30BaHUE MEHI0
KOMaHA COBMECTHO C «J1EHTONY.

WHTepdeic nporpamMmbl BKMHOYAET TakkKe HECKOMNbKO CryXeBHbIX OKOH C APeBOBUAHLIMU CrUCKamu,
rpaduyeckoe OKHO NpeaBapUTENbLHOM NPOCMOTPA M OKHO PedaKTUPOBaHNUA CBOWCTB OGLEKTOB.
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BaenvTe TOuKM OCEBOA AVHMM

Puc.1.1 O6wunin Bug nHtepgenca nporpammsl CANPUP

Onsa Bbibopa TOW MM MHOWM KOMaHAbl CriedyeT WCMoMb30BaTb COOTBETCTBYHOLLME MUKTOrPaMMbl WIN
MYHKTbI MEHIO: YKaXWUTE HYXXHBIA MYHKT MEHI WNX MWKTOrpamMmmy MNpv MOMOLLM Kypcopa MbIK U
BbIMOMHUTE LLENYOK NeBON KHomkow. UHTepdenc B ctune «rneHTa» npegycMaTpyMBaeT TemMaTudeckyro
rpynnupoBKY KOMaHA Mo BKMagkam W NaHensim. Bknagku neHTbl pacrnonoXeHbl B Mopsiake,
COOTBETCTBYIOLLEM TEXHOMOMMM UCMONb3oBaHMSA nporpammbl. CHavana «CosgaHue» (ons cosgaHust
MoZenv 30anHns), 3atem «AHanuTuka» (4ns nonyYyeHns pacdETHOM Cxembl), nocne «ApmmpoBaHuey» (ans
koHcTpyupoBaHus YXXBK anemeHToB KOHCTPYKLMK C YY4ETOM pe3ynbTaTtoB pacyéTta), 3ateM «AHHOTauum»
(ans nogrotoBkM Kommnekta pabodert OOKyMeHTauuun: deptexen u cneumdukauumn). OcTanbHble
KOoMaHAabl cobpaHbl Ha BKknagkax «Buabl» n «PegaktupoBaHue».

1.2 0630p uHTepdenca: okHa, Ananoru, MeHo.
Ona ynpaenenus nporpammon CAMNOUP npegycmoTpeH rpaduyeckuin Nonb3oBaTeNbCKUn UHTEpdENC,
COOTBETCTBYIOLLMI CTaHgAapTaMm 4118 NPUKNagHbIX nporpaMm, npumeHsemsiv B OC Windows.

OcHoBHas naesi NOCTPOEHUsI UHTepderica COCTOUT B TOM, YTO CpeacTBaMy NporpaMmMbl MOXKHO OTKPbITb
HEeCKONbKO [OKYMEHTOB M HalbMogaTb COXEPXKMMOE KaXOoro W3 HWMX B HECKONMbKMX BUAax,
COOTBETCTBEHHO O(POPMITEHHBIX B BUE OKOH Ha 3KpaHe KoMMbloTepa.
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OGLMiA BMO NPUINOXEHUS, CTUMNb BU3yanbHOrO oOpPMIIEHNS ero uHTepdelica MOXeT OblTb BbiOpaH U
HacTpoOeH C MOMOLLbI KOMaHAbl [MaBHoro MeHiw Bua/CTunb uHTepdenca. 3gech e MOXHO
NepeKIoYnTL NporpamMmMy K3 KNacCUYEeCcKoro CTUNSA UHTepdieiica Ha BapuaHT B CTUNe «feHTa». YTobbl
NepeKmnioYnTb CTUMb UHTepdEca N3 «INEHTbI» B «KMacCuKy», UCNOMb3ynTe KHOMKy-meHio «CTunby. Mo
HaXKaTUI0 3TON KHOMKM OTKPbLIBAETCA MEHIO yNpaBneHust ctunemM uHtepdeiica. C ero nomoLlLbo MOXHO
BbIKIIOYNTb NEHTY, BKMHOUYUTb MEHIO UM OQHOBPEMEHHO BKIOUUTL U TO, U ApYyroe.

MoxxHo pa3smMecCTnUTb SANEeMeHTbI MHTepcbelhca, nepemMeLlaa CoOOTBETCTBYHOLLMNE OKHa N UBMEHAA NUX pa3Mep.
Ons nepemMelleHna OKHa crnenyet ykKal3aTb ero 3arofioBoK KypCopOM MbIlK, HaXaTb J1eBYKO KHOMKY U
Ha4yaTtb nepemMellieHne, oTnyCcTtuTb J1eBYO KHOMKY NMpun AOCTUXKEHUN Tpe6yeM0ro NONoXXeHnA.

BONbLIMHCTBO OKOH MOXHO «MapkoBaTb» Ha Kpasix FMaBHOMO OKHA NPUMOXEHWS U(UNW) CTbIKOBaTb APYr C
APYrom.

[ns HeKoTOpbLIX OKOH, HaNpUMep, ANS OKOH C APEBOBUAHLIMU CNCKamu, NpedyCcMOTpeHa BO3MOXHOCTb
cobupaTb X B rpynnbl ¢ 3aknagkamu. Ha 3aknagkax npefcTaBneHbl HasBaHWs OkoH. UTobbl BeiGpaTh
HY>XHOE OKHO, CrieflyeT BbIMOMHUTDL LLENYOK NEBOM KHOMKOM MbILUM Ha COOTBETCTBYHOLLEN 3aknaake. Ecnu
3arosioBoK CryeBHOro okHa CKpbIT, ANS1 NePEMELLEHMS MOXHO UCMONb30BaTh 3aKNaakKy.

pacbmyeckme okHa aBTOMaTU4YeCKU FPYMNNUPYOTCA M cHabxaroTcs 3aknagkamn. MoxHO pasgenuvTb
rpaduyeckne OkHa Ha HECKONbKO TPynmn, OpraHn3oBaTb WX BEPTMKANbHO MMM FOPU3OHTanbHO. MoXHO
ncnonb3oBaTb TPaAULMOHHYIO opraHM3aumio rpadduyecknx OkoH. [Ins aToro criegyeTt OTKIHOYMTb MYHKT
3aknaaku B meHto OKHa.

OaHo 13 rpadnyecKknx OKOH SIBNAETCA akTMBHbIM. BbIOOp akTMBHOMO OKHa MPOM3BOAUTCA NPU MOMOLLM
MbIWN. Hy>XHO HaBeCcTM Kypcop Ha 3arofioBOK OKHA (MMM Ha COOTBETCTBYHOLLYIO 3aKNagKy) U BbIMOMHUTD
OOVHApPHbIA LLEeNYoK NEeBOW KHOMKOM Mblwn. [paduyecknin BBOA, CBA3AHHbLIA C MNOCTPOEHWEM WU
pefakTMpoBaHMEM MOENW NPOEKTa, OCYLLECTBISAETCA NOCPEACTBOM aKTUBHOTO rpadpnyeckoro okHa.

Mpadhnueckoe npeacraBrneHne NpoekTa JOMNOMHSAETCA OTOOpaXKEHNEM €ro CTPYKTYPbl B CIY>KEOHbIX OKHaX:
CtpykTtypa, Bugsbl, Jlluctbl.

CnyxebHoe okHO CTpyKTypa [OEMOHCTPUPYET CTPYKTYpY MOAENW NpPOeKTa, MNpPeacTaBneHHyl no
33/aHHOMY MNPWHUMNY: NO TUMaMm SreMeHTOB, MO MaTtepuanam, Nno sTaxam, KOMOMHaLMM NpPU3HAKOB.
CtpykTtypa mogenu otobpaxkaetca B dhopme gpesoBugHoro cnmcka. OkHo CTpykTypa npenoctaBnser
OONOMHUTENbHBIA cnocob BbIOpaTb W BblIOENWTL ONpPedenéHHbIE 3NEMEHTbl KOHCTPYKUUM, MOMnyYnTb
OOCTYM K UX CBOWCTBaM. YKasbiBanTe OOBLEKTbl B APEBOBMAHOM CMMCKE C MOMOLLbIO Kypcopa MbILLW.
[1BOIHONM LLENYOK NEBOM KHOMKOW MO3BOMSIET BbIAENUTb YKa3aHHbIA aremeHT. Lllenyok npaBon KHOMKOM
obecneunBaeT OOCTYN K KOHTEKCTHOMY MEHI, B KOTOPOM coOpaHbl KOMaHAbl, akTyarnbHble Ans
YKa3aHHOro anemeHTa.

CnyxebHoe okHO Buabl cooepxuT OpeBOBMAHBLIN CMIUCOK BUOOB, OnpegenéHHbiX B npoekte. [1BOMHON
LLIEMYOK NIEBOM KHOMKOW MbilK 06ecneymBaeT Nepexo K Buay, ykasaHHOMy B crnincke. Mo wenyky npaBom
KHOMKOWM OTKPbIBAETCS1 KOHTEKCTHOE MEHIO KOMaHZ, OTHOCSLLUXCS K YKa3aHHOMY BUAY.

CnyxebHoe OkHO JIMCTbl COQEPXKMUT CMUCOK JNIMCTOB YEpPTEXEN, BXOASLMX B COCTaB npoekta. [BonHoOM
LLIEMYOK NEBOM KHOMKOW MbILIWN MO3BOMSIET YBUAETb BblOPaHHbIA NIUCT B rpacdpnyeckoM okHe. o wenyky
NPaBOW KHOMKOWM OTKPLIBAETCS KOHTEKCTHOE MEHI0 KOMaHZ, OTHOCSALLMXCS K yKasaHHOMY FUCTY.

CnyxebHoe okHo CeoncTtBa obecnevmBaeT 4OCTYN K NapameTpam M CBOWCTBaM OOBLEKTOB, BblOEMEHHbIX
ana  pepaktupoBanus. [pu Bbibope ob6bekta nwbbiM cnocobom: rpaduyeckuM  ykasbiBaHUEM,
nocpeacTBOM crmcka unu B xoge paboTbl dounbTpa BblOEMNeHUsl — CBOWCTBA BblOENEHHbIX 0ObeKToB
oTobpaxatoTcsi B okHe CBoncTBa. MOXHO OTpeaakTMpoBaTh NapamMeTpbl U 3aBepLUUTL peaakTupoBaHue
knaesuwen Enter. Ons npuMeHeHNsi U3MEHEHHbIX 3HAYEHUI HEKOTOPbIX NMapamMeTpoB K Modenu obbekTa
crnegyet HaxaTb KkHomky [MpuMeHUTb. HekoTopble CcBoWCTBa OOBLEKTOB, HEAOCTYMHble Ans
penakTMpoBaHUs, NPUBOASTCS ANS ClpPaBK.

CnyxebHoe okHO Bbubnunotekn cnyxut gns Beilbopa oObekToB 13 6ubnmotekn. bubnuoteyHble 06bLEKTHI
npencTaBneHbl MO Ha3BaHUAM B BUOE CMMCKa C OPEBOBUOHOW MepapxM4eckon cTpykTypon. CTpykTypa
crmcka oTpaxaeT CTPYKTypy KatanoroB 6ubnvotekn. HassaHusa 6ubnuoteyHbix 0OBbEKTOB, Kak MpaBuIio,
ABMSAIOTCA UMeHaMu (pannioB COOTBETCTBYHOLLMX Mogenen. Ytobbl noMecTutb BMBNMOTEYHBIN OOBLEKT B
TEKYLLMI NPOEKT, YKaXKMUTE Ha3BaHWE B CMUCKE KYPCOPOM, HAXMUTE NEBYH KHOMKY MbIWIW W, YOEPKUBas
€€ HaxaTton, nepeHecuTe oObeKT B rpadmyeckoe okHO. OTNycTUTE NeByo KHOMKy. B rpaduyeckom okHe
OyoeT npedctaBneHo wu3obpaxeHue pasmellaemoro obbekta. Bbibepute ero  nonoxewve u
3a(hMKCMPYNTE OOMHAPHBLIM LLEMYKOM FIEBOW KHOMKM Mbiwn. [Npn HeobxogmMmMocTu pasMecTuTb noapsg
HECKONbKO 3K3EMMNSAPOB BbIOPAHHOMO GMONMOTEYHOrO OOBLEKTA HaXMUTE U YAEpXKMBaWTE B HaXKaTOM
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nonoxeHun knaeuwy Shift. Pasmellaemblii 9k3eMnnap 6MGNMOTEYHOro 0GbekTa MOXHO MOBOpaYMBaTh
BOKpPYr ocu, napannernbHoi rmoGansHol ocu Z, npoxoasilien Yepes 6asoByto ToYKy obbekTa. [ns aTtoro
UCMOMb3yNTe KYyPCOPHbIE KNaBuLLIM CO CTPerikamu Breso/Brpaso:

0o

CnyxebHoe okHO [lpeaBapuTenbHbIA MNPOCMOTP CNYXWT AN KOHTPOMSA YKal3aHHbIX OOBLEKTOB MU
npenBapuTENbHOrO MpocMoTpa OOLEKTOB, BblbMpaembix M3 Oubnmnotekn. Mpu ykasbiBaHUM OOBLEKTOB
nocneqHUn BblgeneHHbI 00bEKT OoTOGpaXkaeTcs B OKHe npenBapuTenbHoro npocmMotpa. Mpu Bbibope
OObEKTOB U3 BGUONMOTEKM B OKHE NpenBapUTENbHOINO MPOCMOTPa OTOOpaXkaeTcs TeKyLiMiA BblOpaHHbIN
ONBNMOTEYHbIN OOBLEKT.

1.3 Bbi60p npoekuun. OcMoTp mogenu ¢ pasHbIX paKypcoB

B npenenax okHa npunoxenus CAMN®UP moxeT ObiTb NpeacTaBneHo O4HO UMK HECKOMNbKO rpadhmuyeckmx
OKOH. B kaxgom rpaduyeckom OkHe npegcTaBneHa Mofefb Npoekta B TOW WM MHOW NPOEKuUmn, Kak
pesynesraT NpoeLnpoBaHns BUPTYarbHOro NPOCTpaHCTBa MOAENM Ha KPaHHYHO MITOCKOCTb.

Ona noHMMaHusA, Kak ynpaBnsaTe annapaTtoM MNpoeuvpoBaHusl, yAoGHO WCMonb3oBaTb MeTadopy
«kamepa». B npocTpaHcTBe MopenvpyeMoro oGbekTa HaxoauTcs BUpTyanbHas Kamepa, KoTopas
nepenaéT n3obpaxkeHve Ha akpaH, B OKHO rpadonyeckoro Buaa.

MoXHO MeHsTb npoekuun, nonyvaTtb n3obpakeHue c Tpebyemoro pakypca, ocmarpumsaTb MoOAenb,
nepemellas BUPTYarbHyl0 Kamepy B MpPOCTPaHCTBE MOZenu npoekTupyemoro obbekTta. Wcnonbsynte
MaHUNynATOP «MbllWb» ANS ynpasneHus kamepon. [lepemelieHns Mbiwn B rpaddMHeckoMm OKHE C
HaxxaTon cpedHen KHomkown obecnevymBaloT naHopammupoBaHue. NepemelLeHns MbIn ¢ HaXaTon npaBou
KHOMKon obGecrneymBaloT NoBOPOT Kamepsbl. [1pokpydnBaHue Konécuka MeHsieT Maclitab mnsobpaxeHus
(dbokycHOe paccTosiHue Kamepsbl).

CywecTsytoT cnegytowine tunbl BuaoB: 3D-Buabl, NnaHbl aTaxen, oacaabl, paspesbl, YEPTEXKN.

3D-Buabl NpegoCcTaBnsloT MOMHy cBobodY NepeMeLLeHNs Kamepbl, OOMyCKalT €€ BpalleHue BOKpyr
mogenu. [ins opyrmx BMOOB 4OMNYCKAETCS TONbKO NapasnsienbHbii NepeHoc kaMmepsbl (MaHopamupoBaHue) u
n3meHeHne wmacwTaba wu3obpaxeHus. [na  rpaduyeckoro OkHa, B KOTOPOM MNpeacTaBneHo
MepCrnekTMBHOE  M300paxeHne (UeHTparibHas Mpoekuus) AOMOMHWUTENbHO  OOCTYMHbl  KOMaHAbl
nepeMeLLEeHUs1 KaMepbl MO HAXAaTUIO KINaBULLL:

W — nepemecTuTb Brepén,

S — nepemMecTuTb Hasag,

A — noBepHyTb Haneso,

D — noBepHyTb Hanpaso,
Shift+W — nepemecTtuTb BBEpPX,
Shift+S - nepemMecTnTb BHUS,
Shift+A — nepemecTuTb BNEBO,
Shift+D — nepemecTutb Bnpaeo.

[na ycTaHOBKM MpenonpedenéHHbiX MPOEeKUMA, WUCMOMb3yloTCs KOMaHabl MaHenM WHCTPYMEHTOB
Mpoekunn u Buabl (cM. puc. 1.2). KomaHabl yCTaHOBKM OPTOrOHasbHbIX NPOEKLMIA MO3BOMSAOT NOMYyYUTb
BUI CBEpXy, BuA crniepeaw, creea v T.4. Ecnu BeiGpaTth komaHay Bupa cBepXy, NpeaBapuTeribHO HaXKae U
yOepKuBasi B HakaToM cocTosiHuy knasuwy Shift, To Bug cBepxy «UKCUpyeTCsi»: CryyaiHble
BO3OEWCTBUS C MOMOLLbIO MbILLKW, HampaBreHHble Ha BpalleHne Kamepbl, byayT pe-UHTepnpeTupoBaHbI
Kak naHopaMupoBaHue, B pe3ynbTaTte, HarnpasreHe NpPoeLmMpoBaHusi COXPaHUTCS.
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OproronanbHble YBenuuuUTbL Mo pamke

MPOEKINHU
— / MokasaTb BCé
npDEKqHH H BUAEI
&
M3omeTtpus
BepHyTb  kamepy B
NPEXHIO no3numio
MepcniekTuea (NpeaLuecTBytOLLMA BUA)

Puc.1.2 NaHenb nHcTpymeHTtos Mpoekuun n Buabl

Komanga MSOMeTpMﬂ npnuBOoOUT KamMepy B NONOXeHne Ana nonyvyeHuna I/I3OMeTpI/I‘-IeCKOI7I npoekunn CueHbl
(MCI'IOJ'Ib3yeTC$| napannenbHoe I'IpOGLLI/IpOBaHI/Ie).

MukTorpamma lMMepcnekTnBa CNyXuUT Ans ynpaeneHus LeHTpanbHou npoekunen. OgHoKpaTHoe Haxartue
NMPUBOAMUT K BKITHOHYEHUIO/BLIKITIOYEHNIO peXUMa LeHTpansHOro npoeuuposaHusa. Ecnu BeibpaTte kKomaHay,
nNpeaBapuUTENbHO HaXXaB U yaep)KuBas B HaXaTOM COCTosiHMM knaeuwy Shift, To npeanaraetca guanor,
MO3BOMSAIOLLMIA OTPEAAKTMPOBATL BEMNUYMHY Yria nNpu BEPLUMHE NUpaMuabl BUAUMOCTH.

KomaHga MokasaTb BCE no3sonseT yBMaeTb Mogenb uenvkom. MNuktorpamma lMpeawecTByowmMn Bua
MOMOXXET BO3BPATUTLCA K NPeAbiayLiemMy Buay. OTM KoMaHabl NpoaybnnpoBaHbl B MeHio Bua,.

OAnHOYHBIE LWEenyKkn NpaBon KHOMKOM MbIn 6e3 nepemeLleHns criyxart ans Bbl30Ba KOHTEKCTHOIO MEHH0
B Pa3nMYHbIX MPOEKTHBIX CUTyaLMsaX B PasfMYHbIX OKHaX.

JleBas kHOMKa MbIWKN UCNOMb3YEeTCA AN YKa3blBaHUs U pedakTupoBaHus obbekToB. Llenyok nesown
KHOMKOM MPUBOAWT K BBOAY TOYKM B TEKYLLEM MOSIOKEHMU Kypcopa Mbiwun. lMepemelleHre Mbilum C
Ha)aToW JIEBOWN KHOMKOW MPUBOAUT K Hayany nepeHoca peaaktmpyeMbix OObEKTOB.

1.4 Mcnonb3oBaHue nokatopa B 3D ansa BBoAa Touek U ANs yKasbiBaHUsSI 0OBLEKTOB

B 3aBMCMMOCTU OT MPOEKTHOM CUTyaLuUM Mblllb MOXET MUCMONb30BaTbCs AMs YKasblBaHWs 0O6BHEKTOB Unu
Aans Beofa Todek. COOTBETCTBEHHO MEHSIETCS KYPCOp MbILWN W yrpaBnsieMblid MM JloKkaTop.

Kypcop Mbiln nepemeLLaeTcs Mo aKpaHy, creays ABWKEHUSIM MaHUNynsaTopa «Mbilwb». OH Ucnonb3yeTcs
ANA yKkasblBaHWUsS 06bEKTOB.

JlokaTop nepemelyaetca B npoctpaHcTBe modenun. OH Cryxut ana sBBoga koopauHat Todek. OB6blYHO
nokaTtop nepemeLlaeTcs B HEKOTOPOW MIIOCKOCTM MPOCTpPaHCTBa MOAENW, WCMonb3yemon ans
reOMETPUYECKMX MOCTPOEHUA B TEKyLEN MPOEKTHOM cuTyauun. JlokaTop ABWraeTcsi, OTCrexXuBasi
nepemMeLLeHnst Kypcopa Mbiwn. Mpu 3TOM MONOXEHWEe rokatopa M3MEHSIETCSl C 3afaHHbIM Liarom, a
Takke C YYETOM MPMBSA30OK K XapaKTEPHbIM TOYKAM W JIMHMAM, KOHTPOSbHBIM TOYKaMW, JIMHMSM
NMOCTPOeHus1. Takoe ABWXEHMEe NokaTopa MOXET BbIMMAAeTb HennaBHbIM. OH OyAaTo «npununaet» K
HEKOTOPbIM MO3NUMSAM, a 3aTeM, «OTPbIBAETCA» OT HMX NpPW OanbHEMLEM MepeMeLleHnn Kypcopa.
JNlokaTop nNpuTArMBaEeTCa K TOMKaM MO3MUMOHUPOBAHMSA. [py He3HaUUTESNbHBLIX MEePEMELLEHUSAX Kypcopa
BONM3N MPOEKUMM TOYKM MO3ULMOHMPOBAHMUS Ha SKPaHHYI MIIOCKOCTb JlokaTop HenoaBwkeH. OH
COXpaHsIET CBOE MNPOCTPAHCTBEHHOE MOSIOXKEHME. JTO MOMOraeT BBOAWUTbL TOYHbIE MO3ULMKM, TOYKU C
OKPYMEHHbIMU KOoOpAMHaTaMK, TOYKWU, Nexalime Ha onpedenéHHbIX NMHUSX, TOYKW, coBhafarolime C
HEKOTOPbIMM APYTMMU, paHee 3afaHHbIMW TOYKaMMW.

dn  Vcnonbayiite nuktorpammy 3KpaHHOe NpUTSArMBaHue, 4To6bl BKMIOYATL/BBLIKMIOYATL PEXUM
aBTOMAaTU4ECKOro MNO3MLIMOHUPOBAHUS JTOKaTopa Ha CYLLECTBYIOLLME TOYKU MOAENN.

Mcnonb3ayiiTe nukTorpaMMy QKpaHHOE NPUTArMBaHUE Ha 3Taxe, YTOObl BKIOYATh/BbIKIOYaTb

{1 pexuMm Mo3vNLMOHMPOBAaHMS JloKatopa TOMbKO Ha TOYKM 3MIEMEHTOB, NMpvHaOfexallux Tekyllemy

pedakTMpyemMoMy aTaxy. Ecrnv BKIHOYEH STOT pexum, TO yKasaTb rpadduyecky MOXHO TONbKO Te
3MeMeHTbI 30aHus, KOTopble NMpUHaAnexar TEKYLLEMY aTaxy.
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JTioboe aBTOMaTM4YeECKOE No3NUMNOHNpPOBaAHUE JNoKaTopa NMpPpoucxoauT TOJSIbKO B peXunme BBOOA TOYEK. B
peXunme yKasbiBaHUA KypCcop nepemMellaeTca niaBHo, obecne4yrBasi BO3MOXHOCTb YKa3blBaTb OObEKTDI.

B peXume ykas3blBaHUA, YTOObI BbIAENUTL TOT UMK NMHOW OOBLEKT, HaBeauTe Ha HEro KypCOp ¥ BbINOJTHUTE
LLIEMYOK NTEBOM KHOMKOW MbILUW. BblaeneHHbI 00beKT 0T06pa>|<aeTc;| Ha 3KpaHe LIBETOM BblAeNeHns. Mo
YMOIn4aHuio B Ka4eCTBe LBeTa BblelNeHnAa yCtaHOBIEeH CUHWUI LBET.

Mpn HeobXooMMOCTM BbIAEMNUTb HECKONbKO OOBLEKTOB, YKaXuTe WX MNOcrnegoBaTenbHO, yaepXuBas
HaxaToun knasuwy Shift.

UToObl OTMEHUTL BbiderneHne 00beKTa, YKaXuTe ero, NpeaBapuTENbHO HaXaB U yaepXuBas HaxKaTow
knasuwy Ctrl.

UToObl OTMEHWUTL BbldeneHne BCceX OGLEKTOB, MUCMONb3yiTe coveTaHue knaeuw Ctrl+R. 3To coyetaHue
KNnaBuWLL COOTBETCTBYET KOMaHAe MeHio PegakTtop / OTMEHUTL BbigeneHue.

Ecnn Tpe6yeTc;| BblAENMnNTb 00OBEKT, paCI'IOJ'IOM(eHHbII;I nosagn Apyrmx Q3arnemMeHToB 30aHuA, MOXHO
((,El06paTbC$|)) 00 Hero, nocnegoBateribHO Bblaenda4 Bce 0OBbEKTHI, cTodume Ha nyTu, a 3atem, JOCTUTHyB
Tpe6yeM0ro, nocnegoBaTeribHO OTMEHUTb BblaeNeHne nNnHnX.

AnbTepHaTVBHbIA  BapuvaHT. MOXHO NepekniouYnTe  pexum  Budyanusauuu, BbiGpaB KapkacHoe
n3obpaxeHue, a 3aTeM BbiAenUTb TpebyeMmbll OGbLEKT, ykasae oGyl €ero nvHUIO, BUOMMYIO B
NPOMEXYTKE CPEAM NMUHUIA, 3aCNOHSIOLLUX ero 0GHLEKTOB.

Ipynny o6bEKTOB MOXHO BbIAENUTb PaMKOW, pacTArMBaemMon npy nomoLuu nokaropa. [Ansi atoro cneayer
HaXXaTb NEBY KHOMKY MbILUW U, YAEpXuUBasi €€ HaXaTol, Ha4yaTb ABUXKEHUE MbILLK, BCNEL 3a KOTOPbIM Ha
9KpaHe pacTarMBaeTcsd pamka BblaeneHus. CrnegyeT OxXBaTUTb PaMKOM HyXHble OOBEKTbI U OTMYCTUTb
NEBYH KHONMKY.

15 Bbi160p uHCcTpyMeHTOB. lNaHenb CBONCTB MHCTPYMEHTOB

Pe,anTmpOBaHme Moaenn ocyuwlecTBndeTcda npu nomMowin ynpaenAawLwWwnX 3aNemMeHTOoB, C06paHHbIX Ha
naHenn CBOWCTB TEKyLLEro BbIOpaHHOrO WMHCTPyMeHTa. [laHenb CBOWCTB MHCTPYMEHTa pacnofaraercs,
Kak npaBuro, B BEPXHEW YaCTW OKHA MPUNOXEHUs. BblIOOp Tekyllero MHCTPYMEHTa B KacCU4eCKOM
BapuaHTe NPOM3BOAMUTCS MPU NOMOLLM KHOMOK B OkHE MHCTPYMeHTbI (06bIMHO pacronoXXeHo No NeBoMy
Kpal OKHa npurnoxeHus). B BapumaHTe uHTEpdenca «neHta» BblOOp MHCTPYMEHTOB MPOMCXOAUT C
MOMOLLIbIO MUKTOrpaMM Ha BKMagkax neHTbl. B knaccuyeckom BapuaHTe nMaHenb CBOWCTB MHCTPyMeEHTa
COAEPXUT KHOMKM U OKHa pedaKkTMpOBaHMS BaXKHbIX CBOMCTB B 2-3 CTPOKW. B BapmaHTe «ieHTa» TONbKo
CaMble HYXXHbIE 3NIEMEHTbl MHCTPYMEHTa CKOMMaHOBaHbl B OOHY CTPOKy. [IoCTyn ke KO BCEM CBOWCTBaM
co3gaBaemMoro Unn pegakTupyemoro obbekrta npou3BoauTcst yYepes auanor «CBoncTBa», KOTOPLIN B
pexume NocTpoeHnss 06 LEKTOB OTOOpaXXaeT CBOMCTBA BHOBL CO3faBaemMoro oobekra. iIMeHHO B guarnore
«CBOICTBa» MOXHO 3a4aTb Martepuarn CTeHbl, CINOW, K KOTOpoMy BydeT OTHECEHa cOo3aBaemMas KOroHHa
nnu G6anka, LUBET NAUTbI MEPEKPBITUS UMM NOBEPXHOCTM BpaLLEHWs U T.4.

MHCTpYMeHTbI No Ha3BaHUsIM 1 MO CBOEN CYTU COOTBETCTBYIOT TUNAM 35IeMEHTOB MofAesu, 13 KOTOPbIX
dopMMpyeTCHA NPOEKT.

Habop OoCTYNHbIX MHCTPYMEHTOB 3aBMCUT OT TuMa BbibpaHHoro Buaa: ons 3D B1MOoB Moaenu OOCTYMHbI
OHW MHCTPYMEHThI, AN aHaNUTUYECKOro peaakTUpoBaHus — apyrue, AN KOHCTPYMpOBaHWS apmaTypbl
— TpeTbu, ANna BMAOB NMCTA YepTexa AOCTYMHbI TONbKO MHCTPYMEHTbI, COOTBETCTBYIOLLNE LBYMEPHBLIM
YEepTEXHLIM OOBbEKTaM.

Kaxgbii UHCTPYMEHT mMeeT mHAuBMAOyanbHbI Habop cBoncTB u napameTpoB. OHWM BbiGMpaloTca 1
HasHayalrTCA NPy MOMOLLUM Pa3fNUYHbIX YNPaBNAlLWUX 3MEMEHTOB: NUKTorpacmyeckme KHOMKW, MEHHO,
OKHa pefaKTUPOBAHUSA YUCMOBbLIX W TEKCTOBbIX 3HAYEHWA. HekoTopble B3aMMOWCKIOYaloLne Onuun
npencTaBneHbl B BUAE TPYMN KHOMOK, U3 KOTOPbIX MOXET ObiTb HaxaTa TOnbKO ofgHa. Tekywwui Bbibop
WHANLMPYETCS KHOMKOW B HAXXaTOM COCTOSIHUW. YTOObI NEPEKITIOUNTD, YKaXXUTE KypCOPOM APYryH0 KHOMKY
M BbINOMHUTE LLENYOK JEBON KHOMKOW Mbiwn. [ns BBOAA YUCMNOBLIX UMW TEKCTOBLIX 3HAYEHWUN
nepeknoynTe oKyc BBOAA Ha COOTBETCTBYIOLLEE OKHO PefaKkTMpOBaHNs (yYKa3aB ero C MOMOLLbI MbILN,
Unu ucnonb3ys knaevwy Tab) M BbINONHWTE BBOA MNPV MOMOLLM KnaBuaTypbl. BBegeHHoe 3HaveHue
NPUMEHSIETCA K BblOENEHHOMY 3MEMEHTY MOAENU MO UCTEYEHMM HeOOonbLIOro MPOMEXYTKa BpeEMEHM
(oKkoro gByx CekyHA) Unu cpasy no HaxaTuio knaeuwu Enter.

1 ©2018 OO0 «COPOC». Bece npasa 3aujuuyeHb!



1.6 YHMBepcaﬂbele rpynnbl 3rfieMeHTOB yrnpaBrieHus

Pan naHenen cBONCTB NpUKagHbIX MHCTPYMEHTOB coepXXaT CXOOHbIe rpynnbl yrpaBnsoLmnx af1ieMeHTOB,
npeaHasHavYeHHbIX ANS pelleHnst CXOOHbIX 3adad. Takue rpynnbl 3NeMeHTOB YHUBepcanusnpoBaHbl. B
pesynsrate B Pas3NU4HbIX MPOEKTHbIX CUTyaLMSX MOXHO MOMb30BaTbCsl OOHOW M TOW Xe JIOrMKom
ynpasneHus, OOCTUraeMon OOHUMWU U TeMU Xe nocnegosaTenbHOCTAMU onepauunin [4]. BonblWKMHCTBO
3TUX FPynn UCMOMNb3yeTCs TOMbKO B KIAacCU4YeckoM WMHTepdpence, B «NeHTe» ynpaeneHue ewé bonee
YHUPMLMPOBAHO, 1 BCE 3TU (PYHKLIMM OCYLLIECTBIAOTCSA NOCPEACTBOM Ananora « CBOMUCTBay.

Tak, AnNs MHOMMX 3neMeHToB TpebyeTcs HasHauuTb WX NPUHAOMEXHOCTb K HEKOTOPOMY  Crlo
MoOenupoBaHusi, BelbpaTb Matepuan unu 3agatb Cnocob MOCTpoeHusi. AT onepauun BbIMOMHSATCA
OAMHaKOBbIMM crnocobamu Ons pasnuyHbIX 3MemMeHToB. [lanee pacCMOTPUM HEKOTOpble K3  HUX
nogpobHee.

PackpbiBatoLymiics -

& KHonka Bbl3oBa Auarnor:
CMNUCOK CNOEB OrnkKa Bbl30Ba Auanora

Cnou moaenupoBaHusa

Znof

KOHCTPYETHE b

Puc.1.3 'pynna anemeHTOB Cnow

pynna anemeHToB Cnon (puc. 1.3) npegHasHadeHa Ans Bblbopa Crios MOAENMPOBaHMSA U Has3Ha4yeHus
ero Tekylemy co3gaBaeMoOMy WM pedakTpyeMoMy 3fneMeHTy mogenu. PackpbiBalowmics Cnucok
No3BONSET OCYLLECTBUTL ObICTPbIN BbIGOP TPebyemMoro cnos M3 ymcra SOCTYMHbIX B AAHHOM MPOEKTE.
Ecnun TpebyeTca co3gath HOBbIM CIOM UMK BbINOMHUTL peaakTMpoBaHMe CNoEB, criegyeT UCNonb30BaThb
KHOMKY Bbl30Ba guanora Cnou mogenupoBaHus.

PackpbiBatoLymiicst
CMUCOK MaTepunanos KHonka Bbi3oBa guanora
Matepumansbi
MaTepHan\
| |

FHpned M7S

Puc.1.4 ['pynna anemeHtoB MaTtepunan

lpynna anemeHToB Matepman npegHasHadeHa Ans Bblbopa martepuana u HasHaydeHusl ero Tekyluemy
co3qaBaemMoMy WU pedakTUpyemMoMy SreMeHTy Mogenum (CTeHe, KOmnoHHe, OGanke wu  T.n.).
PackpbiBatoLLMiACa CNUCOK NO3BOMSET OCYLLECTBUTL ObICTPLIN BbIOOpP Tpebyemoro marepuana m3 yucna
TEX, KOTOPblE AONYCTUMbI AN ANEMEHTOB AaHHoro Tuna. Ecnn TpebyeTtcs cosnaTth HOBbIM MaTtepuan unm
BbIMOMHWUTL PenaKkTUpOBaHWE CBOWCTB MaTtepuaroB, criegyeT UCMonb3oBaTb KHOMKY Bbl3oBa Auarnora
Martepuansi (cM. puc. 1.4).

MogenupoBaHne 9feMEHTOB MHOMMX TWUMOB GasupyeTcs Ha rpadnyeckoM MOCTPOEHUU  JIMHWUK.
Mpadhmueckn NOCTPOEHHas NMHWUS MOXET MCMOfb30BaTbCA B KayecTBe OCEBOW JIMHUM OJ1S SNIEMEHTOB
TMNa cTeHa unu Ganka U Kak NMHWS KOHTypa ONS Takux 9rIeMEHTOB, Kak MiuTa NepekpbiTus, NMPoéM,
npusma, nomelleHve, WTpUxoBka 1 ap. Kpome TOro, NIMHMKM MOryT CyLLECTBOBaTb NMPOCTO KaK 3MeMEeHT
Mogenu.

©2018 OO0 «COPOC». Bece npasa 3aujuwyeHbl



ANeMeHTa CBA3aHHbIX CETMEHTOB

|_|OJ'Iy‘-IVITb rOTOBYKO JIMHUKO U3 Llenoyka - nocTtpoeHue
YKa3aHHOro paHee Co3gaHHOro nocnenoBaresibHOCTU

Znocof NoCTposHA

\
|/ ] 2| 0 m| & B,

TpeboBaHne noOCTPOUTL
3aMKHYTYHO FTIUHUIO

Pwuc.1.5 pynna anemeHToB CNoco6 nocTpoeHus

[N TakMx anemeHToB, Kak CTeHa unu Banka B ogHWX Cryyasix [OCTaToYHO 3adaTb O4MH OTPEe30K MIW,
Hanpumep, Oyry, a B ApYrux crydasx ygobHO NOCTpouTb Cpasy HECKOSbKO CErMEHTOB, CBA3aHHbIX B
uenoyky. WHorga TpebyetcsA, 4TOGLI Lenodyka CerMeHToB Obina 3amkHyTa. [Mpy NMOCTPOEHUM NUHUW,
“cnonb3yemMoii B kayecTse KOHTypa, Bcerga npuMeHsieTca TpebosaHve 3amkHyTocTy. Onumm Lienoyka u
3aMbIKaTb BbIGMpaoTCsS NPU NOMOLLM OAHOMMEHHbIX (hriaxkoB B rpynne Cnoco6 nocTpoeHus.

MocTpoeHme NUHUKM NpoUCXoanUT NYTEM MOCreqoBaTeNnbHOrO BBOA4A TOMEK C MOMOLLBIO fokaTopa. Mexay
npeablayLien 1 nocneayoLLlen TOUKOM BbINOMHAETCS NOCTPOEHNE OTpe3Ka NPsIMON, OYyrn OKPY>KHOCTU MUIx
NIMHUM MHOTO TMNa B 3aBUCMMOCTU OT peXuma, YCTaHOBMNEHHOro B rpynne Cnocob nocTpoeHus.

MukTorpammel B rpynne No3BonsOT BblOpaTh cneayolime cnocobbl NOCTPOEHWS:

u MocTpoeHne 06bLEKTOB, ANst KOTOPbIX TPEOyeTCH BBOA KOOPAMHAT OTAENbHbIX TOYEK.
MocTpoeHWe NMHUK, COCTOSLLEN U3 OQHOIO MUIN HECKOMBbKMX OTPE3KOB MPSIMbIX.

MocTpoeHne cermMeHTa NUHUW, MPEOCTaBMSIOWEro Ayry OKPY)XHOCTW, 3adaHHyl Mo Tpém
TOYKaM MOCrenoBaTENbHO.

MocTpoeHne Oyrv OKPY)XHOCTW, Hayano M KOHEL, KOTOpOW onpefeneHbl NepBbiMU ABYMs
TOYKaMK, a MPOMEXKYTOYHasi TouKa BBOAWUTCS TPETHEN.

MocTpoeHne cnnavHa. NocneqoBaTenbHbIA BBOA, TOYEK, Yepe3 KOTOpble MPOXOAWUT MnaBHas
KpvBas NuHKUA. [Ina nocTpoeHnsa cnnanHa cnegyet BKIYMUTL onumio Llenouyka.

KpuBass besbe. [na kaxgoro cermeHTa TpebyeTcsi BBECTU 4YeTblpe TO4YkU. [Be M3 HuKX
(rpaHnYHbIE) OMpenensloT Hayano W KoHel yyacTka. [1Be Apyrme onpeaensitoT 4YacTHble
NPOWN3BOAHbIE B FPAHNYHbIX TOYKaX.

b U U (AN

MocTpoeHmne okpyxHOCTU. [epBas BBeAEeHHAA ToYKa 3adaéT LIEHTP OKPY>KHOCTU. BTopas Touka
onpeaensieT paguyc.

MoctpoeHne annunca. lNepBas Touka — ueHTp. BTopasi Touka 3agaé€Tt nepsbii paguyc wu
HanpasneHue ocu. TpeTbsa TOYKa onpeaenseT BTOpon paguyc.

MocTpoeHne NpsSMOYrofibHMKA YacTHOrO MONOXeHWs. BBog AByX Todek MO AuaroHanu
onpenensieT rabapuTt NPsSIMOYrornbHUKA.

lMocTpoeHne NpsAMOyronbHMKa, OPUEHTALMS KOTOPOro M AfMHA OOHOW U3 CTOPOH onpenerneHbl
nepBbIMX ABYMS TOYKaMU, a AfIMHA OPYro CTOPOHbI — TPETbEN TOYKON.

H 00 o

NuHMA NocTpoeHUst 3aMMCTBYETCH OT YKa3aHHOTO OGbEKTa M3 unucra paHee co3naHHbIX.
CnegyeT ykasaTb CyLLECTBYHOLLUA OBBEKT KypcCOpOM, B pe3ynkTate roryyYvMm ero OCEBYH Unu
KOHTYPHYIO NUHUIO (B 3aBMCMMOCTM OT Tuna obbekTa). MNpu ykasbiBaHWU CTEHbI, CNY yKasaTb
MMAOCKOCTb CTEHbl, Oy4EeT MOMyYeHa FUHUA COOTBETCTBYIOLLETO KOHTypa (BHELUHEro wunu
BHYTPEHHEN0), ECN yKa3aTb BEPXHUI TOpeL, ByaeT nonyyeHa oceBast NNHUS.

JInHna NOCTPOEHNA (*)OpMVIpyeTCFI N3 OTOENbHbIX CEerMEHTOB NUHUKN paHee Co30aHHbIX
OOBbEKTOB. Cnep,yeT yKa3atb KypCOpOM nocrnieaoBarternibHoO Tpe6yeMb|e CEerMeHTbl
CyuleCcTByrOLNX 0ObEKTOB, MX KOHTYPHbIE WUITN OCeBble JTNMHUU (B 3aBNCNMOCTUN OT TI/II'Ia)
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BKITHOHAKTCA B PE3YINbTUPYHIOLLYHO JIMHUKO NOCTPOEHUA.

HekoTopble cnocobbl NOCTPOEHUss cobpaHbl Mog OAHOW MUKTorpadouyeckon KHOMKOW. KHomMku, KoTopble
npepocTaBnsaloT 6onee ogHoro crnocoba NOCTPOEHWsl, OTMeYeHbl n3obpakeHneM CTPENoYKkM B MpaBoOM
HWKHeM yrny. Ecnu HaxaTb Takyto KHOMNKY nNpy MOMOLLM MbILLINX 1 NOAEpXKaTh HEKOTOPOE BPEMS B HAXKaTOM
COCTOSIHMM, TO pacKpbIBAeTCs MEHK LOMOMHUTENbHLIX cnocoboB. Bwibepute cnocob nM3 MeH, OH
CTAHOBUTCH TEKYLLUMM, NMPEeACTaBNEHHbIM Ha MUKTOrpaMme, U3obpaKEHHOM Ha KHorke. YToObl packpbITb
MEHIO0 JOMONMHUTENBHBLIX CNOCO60B 0e3 3a4epPXKKM, HY>KHO HaXKaTb Ha CTPENOYKY B MPaBOM HWDKHEM Yy
KHOMKWN.

Ons  anemeHTOB, wu300paxaeMbIX MUHUSAMM, TakuMX, Kak, COOCTBEHHO, JWHUK, LUTPUXOBKM U
KOOpAUHaUMOHHbBIE ocK TpebyeTcsa 3adaBaTb BUA NUHWW. Bua nvHum onpenensieTcst TMNoMm, TOMNWUHON 1
uBeToM. [Ins HaCTPOMKM STUX NapamMeTpoB CRYXXUT rpynna Bua nuHum (puc. 1.6).

KHonka Bblbopa Tuna

KHonka BbiOopa LBeTa
NUHUK

NNHUN
BHA nHHKK

£

N

Puc.1.6 pynna anemeHToB Buag nuHun

KHonka BbIGopa TOMWWHBLI INHWK

Tvn NYHUK GbiBaET: CRMOLIHAas, WTPUXOBas, LITPUX-MYHKTUPHAS, LUTPUX-NMYHKTUPHAsS C OBYMSI TOYKaMMW.
TonwuHa nuHWA GbIBaeT: TOHKasi, OCHOBHas, yTonwéHHasi, ocobad. Npeanonaraetcs Mcnonb3oBaHWe
OCHOBHOW IMHMW ANS M300paKeHUst BUAUMbBIX KOHTYPOB OOBLEKTOB. TOHKME NUHUM UCNONb3YHTCS B
KayecTBe BbIHOCHbIX W pasMEpHbIX JWHWA. YTOMNWEHHAs JNUHUSA NPUMEHSIETCA ANA  HaHEeCeHusi
Pa3OMKHYTOM NMMHMM, ODO3HAYatOLLIEN Creq CEeKyLLLeN MNOCKOCTM pa3pesa UM CeYeHnsa Ha n3obpakeHnn B
nnaHe. JInHun ocobon TOMLUHBI MOTYT MCNOMNb30BaTLCA AN NPOU3BOSIbHBIX M306pasnTenbHbIX LEenen.
HacTtpoiika TonwwmH nuHnii npounssogutcsa B ananore Hactponkn CAN®UP / CtaHgapThbl.

IOna wHctpymeHTa LUTpMxoBka rpynna anemeHToB Bwua nuHuMmM npegcraBneHa B OKHE CBOWCTB
WHCTPYMEHTAa ABaxabl: ANsl yrNpaBrneHusi BUAOM SIMHWA LUTPUXOB M BUAOM JIMHWMM BHELLUHEro KOHTypa
LUTPUXOBKW.
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2 Mpumep npoekTMpoBaHUA 3gaHnA

B aToli rmaBe Mbl Bygem 3HakoMUTbCS C paboTol NporpamMmbl Ha NpakTUieckoMm npuMepe. B npouecce
NPOEKTUPOBaHMSA HEDOmMbLIOTO 34aHUA MOXHO OCBOWUTb OCHOBHbIE MPUEMLI paboTbl C MpPOrpaMMmon U
nyylle 03HaKOMUTBLCA C NMPUHATON TEPMUHOMOTMEN.

2.1 Co3pnaém HOBLIN AOKYMEHT, 3a4aHue, aTax

Cpasy nocrie 3anycka nporpaMmma aBTOMaTMYecKuM CcO30aéT HOBbIM MyCTOM AOKYMEHT. Bam moxer
notpeboBaTbCA CO34aBaTb HOBble AOKYMEHTbl M B OPYrMX CUTyauusx, NMO3TOMy nydlle 3HaTb OOLui
cnocob co3gaHns HOBOrO JOKYMEHTA: UCMorb3oBaHue koMaHabl MeHio ®ann / HoBbin.

Mo aToi KOMaHOe Mporpamma Cco3daéT HOBbIM [OKYMEHT M OTKpbIBaeT AN Hero rpaduyeckoe OKHO
TpEéXMepHoro Buaa.

AHanornyHoro acppekta MOXXHO JOCTMYb U C NOMOLLbIO NUKTOrpaMMbl HOBbIN AOKYMEHT.

B rpadmyeckoMm OKHe MOXHO HabnoaaTb MNPOEKUMI0 HEKOTOpoW 06rnacTv  TPEXMEPHOro
npoctpaHcTBa. O6nacTb TPEXMEPHOro MpPOCTPaHCTBa, B KOTOPOA MPOUCXOOWUT MOAENVpoBaHue, B
KOMMbIOTEPHOW rpaduke MPUHATO HasbiBaTb CLEHOW. Mbl MOXeM BuOeTb B rpaduyeckoMm OKHe
METPUYECKYIO CEeTKY M TPOWKY OCell B Hadyane cucTemMbl koopauHar. [pyrmx oGbekToB Ha CLieHe Moka He
BMOHO.

YTtobbl co3gaTb Kakue-rnmbo 0ObekTbl, MCMonb3ynTe koMaHabl MeHtio Co3paTtb MM NMKTOrpaMmbl Ha
Bknagke CosgaHue nHTepdenica B cTune «mneHta» . Npu co3gaHMm HOBOrO JOKYMEHTA B HEro cpasy Xe
& nobaBrneHo HOBOe 3haHMe, a B HOBoe 3aaHue pobaeneH astax. CyuectByeT BO3MOXHOCTb

NOCTPOUTbL HECKONbKO 3[4aHMM B OQHOM AOKYMEHTE: Komanga meHio Cospatb / 3paHue... nnu
nukTorpamma 3gaHue B cepBUCHOM OkHe CTpykTypa npoekta. OgHako, B Hallem nepBoM Mpumepe Mbl
3Ty BO3MOXXHOCTb MCMNOSb30BaTh He Oyaem 1 orpaHM4YMMcs MOgenMpoBaHMEM O4HOMO OTAENbHO CTOSILLErO
3gaHus.

= Kaxkgoe 3gaHve opraHvM3auMoHHO NoapasgensieTcsi Ha HECKONbKo aTaxen. [1o6aBnTb HOBbIM aTax
= MOXHO, MCMOmnb3ys koMaHay MeHi CospaTtb / TaX..., UM N0 HaXaTU MUKTOrpamMMbl dTax B
cepBMCHOM OkHe CTpyKTypa npoekta. B Hawem npumepe nosxe Mbl Mccregyem 3Ty BO3MOXHOCTb, a
MoKa OrpaHNYUMCS OOHMM 3TaXOM, CO30aHHbIM MO-YMOMYaHWIO.

MpumeyaHue. Mpu co3gaHMM HOBOIMO 3[a@HWS B MPOEKTE OMUMOHHO CO3AalTCsl YeTbipe Buaa
OOKYMEHTUPOBaHUSA, npeacTaenswowmx ero dacagbl. OT0 MOXeT ObiTb yaobHO npu 4yacTtom
co3faHmMn HebomnblUMX MPOEKTOB, MOCKOMNbKY M30aBnseT oT HeobxoaMmocTu 3agaBaTtb hacagbl.
OpHako, aTa onuusi MoXeT OblTb OTKMHOYEeHa C  MCMONb30BaHMEM  KOMaHObl  MEHI0
HacTtpouku / Hactpoiiku CAM®UP... Mo aton komaHOe npegnaraetcss Ouanor HacTpoek, B
KOTOpOoM creayeT BblOpaTb cTpaHuuy PegakTupoBaHuMe, Ha KOTOpPOW MNpeAcTaBrieHa onuums
dacagbl No ymonyaHuw. 3HadeHne onumn «a» npegnonaraeT co3gaHne dacagoB, 3HaYEeHne
«HeT» oTknovaeT co3paHne gpacagoB Npy Co3naHUM HOBOTO 3daHusl. 34echb XKe npeacTaBrneHa
onuna HoBbIM JOKyMeHT. OTa onuust onpegenset, 6yaeT nuM co3gaBaTbCsl HOBbIN AOKYMEHT
Kagbln pa3 npu ctapte npunoxeHnsi. Ecnu obbivHbIM Npodmnb Bawen paboTbl npeanonaraet
ONUTENbHYIO pPaboTy Hag OAHUM U TEM Xe MPOEKTOM B TEYEHWEe MHOIMMX CeaHCoB, TO yAOOHO
YyCTaHOBUTb Anis onuuv HoBbI AOKYMeHT 3HaveHue «Het». Torga, kaxgbli pa3 npu crapTe
nporpammbl He OyAeT co3gaBaTbCsl HOBbIA NYCTON JOKYMEHT, KOTOPbIA NOTpebyeTcs 3akpbiBaThb U
3aTeM OTKpbIiBaTb [AOKYMEHT, paboTy Hapg KOTopbiM Bbl cobupaetecb NpogormkuTb. MoXHO,
KOHEYHO, U He 3aKpblBaTb MYCTOW AOKYMEHT, Of4HAaKo, crieayeT WUMeTb B BuAY, YTO Kaxkpoe
OTKPbITOE rpadonyecKkoe OKHO OTBIEKAET 3HAYMTENbHbIE PECYPCHI BbIYUCIUTENBHOW CUCTEMbI, YTO
MOXXET NPUBECTU K CHKEHMIO 3¢PEKTUBHOCTM paboTbl Ha BalLMM OCHOBHbLIM MPOEKTOM.

2.2 KoopanHaunoHHble ocu

Wcnonbayiite komaHgy Ocu... Ha Bknagke CospgaHuMe ONnNs CO34aHUSA MNapameTpUYeckon CETKU
KOOpANHALMOHHbIX OCEMN.
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Mo aTon komaHae oTkpbiBaeTcs Ananor KoopaMHaunoHHble ocu (cM. puc. 2.1).

Ovanor npegHasHayeH ONdA ynpasneHus napameTpaMmy CEeTKU KOOPAWHALMUOHHBIX CTPOUTEMbHbLIX OCEN.
Cetka MOXeT OblTb COCTaBfeHa TOMbKO MPAMbIMUA MVMHUAMW UMW ewé 1 OyraMmu OKPY>XHOCTEW, ecnu
BblOpaH ons Heé Tun «PaguanbHas».
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Puc. 2.1 nanor KoopaMHaunoHHbIe ocH

B okHe Owanora npepgcrtaBneHbl YyNpaensitioOLLME 3MEMEHTbl, KOTopble cobpaHbl B HECKOrnbko rpynn. B
rpynne UHTepBanbl npeacTaBneHsl ABe Tabnuubl, B KOTOPbIX NPUBEAEHbI 3HAYEHUS MHTEPBAIIOB MEXOY
OCSIMM M MO3ULMM OCEWN, PacnoNOXeEHHbIX B ABYX HanpasneHusax. Mo3vumm ocen 3aBUCAT OT 3adaHHbIX
MHTEpBanoB M HaobopoT. lNpu 3agaHMn 3HAYEHMs MHTepBana Mexgy OCAMU MOo3ULMK MOCIeayLnX
ocen koppekTupytotea. Npn 3agaHnmM NO3NLUK HEKOTOPOW OCK NMpeabiayLLMn UHTepBarn KOppeKkTupyeTcs 1
KOPPEKTUPYIOTCS MO3uUMK nocrieaylowmx ocen. B tabnvue MoOXHO 3agatb NPOU3BOSIbHbIE KOMOMHALMM
uncp 1 GykB 4N MapPKMPOBKU OCEWN.

Wcnonb3aysa ynpaensiowue anemeHTbl ananora KoopanHauMoHHbIe OCU, MOXHO HAacTpoUTb NapameTpbl
ceTkn oceil. Bblbupaem Tvn ceTkn MpsiMoyronbHas. BbibupaeM B KayecTBe TOYKM MPUBSA3KA NEBbIN
HWKHWIA yron ceTkn. Beoaum koopamHaTel 0.0 mo X u no Y. BbiGupaem UBET oceit M UBET nuTep.
Haxunmaem kHonky OK. [luanor 3aBepLuaetcsl, nporpaMmma co3gaéT ceTky KOOPAMHALMOHHBIX OCEe.
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Mbl MoXXem HabnoaaTbe Modernb CETKU B rpad)l/l‘-IeCKOM OKHe.

CeTka KOOpAMHaALUMNOHHbIX ocen Moxet CNyXnUTb HEe TONbkKO AOnA Od)OpMJ'IeHI/Iﬂ yepTexa, HO U

obecneunBatb OCHOBY I'IOCTpOGHVIVI npun MoaenmpoBaHMM 3ANEMEHTOB KOHCTPYKUUW 30aHUA, KaK Mbl
yBMOuUM 3TO faree.

AnbTepHATVBHBIA BapuaHT CO34aHUS CETKM — ceTka Mo NpsSMOYrofibHUKy. MoXHO 3aaaTb 3HadYeHus
VHTEPBaroB Mexay LUdpoBbIMU 1 Mexay GYKBEHHbIMU OCAIMU, 3aTeM 3afaTb rpaduyecky rabaput ceTku.
Ocw ¢ 3agaHHbIMK MHTEpBanaMu GyayT co3naHbl aBTOMATUYECKU B COOTBETCTBYHIOLLEM KONUYECTBE.

2.3 Co3paém anemMeHTbl KOHCTPYKLUN

Ons NOCTPOEHNA KaxXaoro cneuwbwquKoro aNneMeHTa KOHCTPyKUuun npeaHa3Ha4veH CBOW 0COO6bIV
MHCTPYMEHT. BbizoB MHCTPYMEHTOB OCYLLECTBINAETCA C UCNONMb30OBaHMEM KHOIMOK Ha BKIragke Co3paHue.
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Puc. 2.2 NHcTpymeHT CTeHa

>

BbisbiBaem nHcTpymeHT CTeHa Haxatnem kHonku CteHa. B pesynbrate B BepxHen

YyacTM OKHA NPUIIOKEHUsl, cpady Mod JIeHTOW,

MHCcTpymeHTa CTeHa.
Bbibepute cnocob noctpoeHns oceson nMHuM OTpe3kn npsmbix, Llenoyka (cMm. puc. 2.2).

B cnyxebHom okHe «CBowcTBa» UCMONb3yWTe pacKkpbiBawwWmics cnvcok Martepmnan wu Bbibepute
MaTepuan cTeHbl Kupnuy kepammyeckun.

3apanTe TonwmHy cteHbl 510 MM, HaknoH O rpagycos.

nosABNAEeTCSA NaHeNb CBOWCTB

Mcnonb3ys TpEXMEepHbI fToKaTop, YNpaBnsieMblii MaHUMyNATOPOM «Mbillby», NOCIeOoBaTeNbHO BBEAUTE
HECKOJIbKO TOYEK OCEBOM NMHMM, KaK NMOKa3aHO Ha PUCYHKE.

Ecnun Haeectn JTOKaTop Ha |/|306pa>KeH|/|e KOOpﬂVIHaLLVIOHHOVI OCh N 3apgepXatb Ha HEKOTOPOE BpeEMA,
noacBeyvynBarOTCA TOYKM MnepeceveHndA ocel. ITO MOMOraeT BbIMOMHATbL TOYHbIE NOCTPOEHUA No ya3nam
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CETKM OCEMN: J1oKaTop, FIpI/I6J'II/I)KaF|Cb K y3ny, NpUtarmBaeTcAa 1, Kak 6yﬂ,T0, npunnnaeTt, npegocraBndaa
BO3MOXHOCTb TO4YHOIO NO3NLIMOHNPOBAHUA.

3aBepliaeM NOCTPOEHWE OCEBOM NNHWUM YYacTKa CTEeHbl MOBTOPHLIM BBOAOM TOYKU B TOM Xe MecTe.
CyLecTByIOT criefytoLme crnocobbl 3aBepLUMTL MOCTPOEHNE OCEBON NUHMK OObekTa:

. [MoBTOPHLIN BBOA, TOYKN B TOM XX€ MECTe, rAe BBeAeHa NOoCrnenHas Touka yvacTka.

° Mcnonb3oBaHve komaHabl Co3paTb KOHTEKCTHOrO MEHK, OOCTYMHOMo MO HaxaTuio npaBou
KHOMKWN MbILLK B NpoLiecce BBOAA TOYEK.

. HaxaTune knaesuwmn Enter Ha knaBumaTtype.

. 3amMblkaHue NMHUK NyTéM BBOAA NOcregHen TOYKM, CoBNagatoLLLEN C MEPBON TOUKOM LIEMOYKH.

Moka NOCTpOEeHne OCEBOW NNHMM OObEKTa He 3aBepLieHo, BHOBb co3gaBaembli 06bLEKT |/1306pa)l(aeTCF| B
BMOe KapKacCHbIX nuHun. Mo 3aBepleHnn BBOOaA HOBbI/ OObEKT |/|306pa>|<aeTc;| C 3anuBKow rpaHe|71
LBETOM B COOTBETCTBMN C YCTAHOBITEHHbIM PEXNMOM BU3yann3aunmn CLUEHbI.

B npouecce nocTpoeHWs OCEBOM NUHMM MOXHO MNepekrnovaTtb Crnocob MOCTPOEHUSA: OTPE3KU
__,g’ NpsMbIX / Ay OKPYXHOCTER (CM. puc. 2.3).

YT10Obl NOCTPOMTL AYroobpasHbin
y4yacToK, B npoLiecce BBOAA TOYEK
0OCeBOM NUHWMK cnegyeT BblbpaTb
cnocob nNocTpoeHus

Mo gyre okpy>xHOCTU

Puc. 2.3 lNocTpoeHne cermeHToB CTEH MO OTPE3KY MPSIMOM U MO Ayre OKPY>KHOCTH

Ha nonoxeHue cTeHbl OTHOCUTENBHO OCEBOW JIMHUWN BINSIIOT napamMmeTpbl NPUBA3KN.

UTtobbl oTpedakTupoBaTbh CO34aHHbIe MOOENU CTEH, MEPEKIoYaem nporpaMmy B pexuMm YKasbiBaHue
npy NOMOLLNX COOTBETCTBYIOLLEN KHOMKM Ha naHenu UHcTpymMeHTbl. B naHenb CBOWCTB WMHCTpyMeHTa
3arpyxarTcs CBOWCTBa WHCTpPyMeHTa YkasbiBaHue. JlokaTtop BBOOa TOYeK 3aMellaeTcsi Kypcopow,
ncnornb3dyembiM Ans yKasbiBaHs. C NMOMOLLBbI Kypcopa YKaXWuTe CTEHY W BbIMOMIHUTE LLENYOK JIEBON
KHOMKOWM MbILK. YKa3aHHasi CTeHa OTMeYaeTcs LBETOM BblgeneHus (CMm. puc. 2.4), e€ KOHTPONbHbIE TOYKU
noacBeYnBatloTCS.
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YkasaHHas CTeHa
OoTMe4eHa LBeToM
BblaeneHnst o0bekToB

KOHTpOﬂbeIe TOYKA
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Puc. 2.4 PepaktnpoBaHue CTeH

YTtobbl OTpegakTMpoBaTh KOHTYP CTEHbI, Bbibepute pexvm MNepeHoc Tovek. YKaxnTe KOHTPOMbHYHO TOYKY
C MOMOLLI0 Kypcopa, HaXKMUTE NEBYIO KHOMKY MbILUWM U HaYHWUTE ABWXKeHue. Tovka coBUHETCs C MecTa.
Tenepb MOXHO OTMYCTUTbL NEBYIO KHOMKY, TOYKa NepemMeLLaeTcs BMECTE C NTIOKaTopOM BBOAA TOYEK.

Mepemellasn nokaTtop ¢ NOMOLLbLIO MbIlW, BbIGEPUTE HOBOE MOMOXeHWe ToYkM. Ecnv nomectuts kypcop
Ha Wn300paxeHne Kakoro-nmbo obbekTa M 3agepkaTb Ha HEKOTOpOe Bpemsi, TO MNOACBEYMBANOTCSH
KOHTPOIbHbIE TOYKM W XapakTepHble IMHWM O0ObeKTa, Ha KOTOpble MNPOUCXOAWUT MO3ULMOHUPOBaHME
rnokatopa. OTO NOMOraeT TOYHO 3afaTb HOBOE MOMOXEHME KOHTPOSbHOW TOuYkW. 3admKCUpynTe HOBOE
MONOXEHNE TOYKN OANHAPHBIM LLIENYKOM NIEBOW KHOMKOW MbILLW.

YUTtobbl oTpegakTupoBaTtb CNocob CTbIKOBKM CTEH MexXay CODON, YKaXuTe BTOPYIO CTEHY, NpeaBapuTenbHO
HaXkaB M yaepxuBas Haxkarton knaeuwy Shift. Mpu 3TomM Ha naHenu CBOMCTB MHCTPyMEHTa YKa3biBaHUA
CTaHyT OOCTYMHbLIMW NMUKTOrpamMmMbl KOMaHzg, obecrnevnBatoLLmx nNogpesky un CTbiKoBKy. Bbibupaem cnocob
B3aMMHOW NOOPE3KN CTEH, HAXXMMas COOTBETCTBYHOLLYHO NMUKTOrpamMMy Ha naHenu (Cm. puc. 2.5).

MpumeyaHue. MoXHO nNepenTn B pexmnm ykasbiBaHWsl, OTKa3aBLUMCb OT JHOObLIX MOCTPOEHWUHN,
Haxxumas knaeuwy Esc. Ecnv BbINOMHAETCS MOCTPOEHWE HEKOTOPOro 3nemeHTa, Hanpumep,
CTEHbl, OOHOKpATHOE HaxaThe knaeuwy Esc npuBoaWT K OTMEHE BCEX BBEAEHHBLIX TOYEK.
MoBTopHOe HaxaTne Esc obecneuvBaeT 3aBeplUeHVWE MpoLecca MOCTPOEHUS M MEepPexod K
YKa3blBaHWIO 31IEMEHTOB, NMOCTPOEHHbIX PaHee.

Takoe noBefgeHWe MporpaMMmbl SIBASETCS OMNUUOHHBIM, perynupyetcda B Awuanore Hactpouku
CAN®UP, Ha Bknagke PepaktupoBaHue. Onums «Esc=YkasbiBaHWe», 3Ha4EHNE MO YMONMYaHWIO:
«Ja».

[nanor HacTponkx onuui 4OCTYNeH No kKomaHae HacTtpomnku Ha Bknagke neHTsl Bugebl.
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YKa3aHHble CTeHbI
OTMEYEHbl LBETOM
BblaeneHus
Moapeska cTEH K NHHKA . 06bekToB
-3 2 12 | & °
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Bbibupaem crnocob [~ BblGpaHHbLIM
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Puc. 2.5 lNogpeska 1 CcTbiKoBKa hparMeHTOB CTEH

Bbibupaem uHCTpymeHT OKHO. Ha naHenn CBOWCTB WHCTPYMEHTA W B OKHE

[ oxro CeoiicTBa 0TOOpaXaloTCs CBOWCTBA OKHa, KoTopoe Oyaet cosmaHo. Pasmepbl

npoéma, rmybuHa pasmelleHns OkHa (pacCTosiHMEe OT MMOCKOCTU CTeHbl A0

MJTOCKOCTU YCTaHOBKU OKHa), YpOBE€Hb OTHOCWUTEINIbHO norfa MOoryT ObITb 3afaHbl B COOTBETCTBYHOLLUX

OKHax pedakTMpoBaHus. PasmelleHne npoéMOB Ha CTeHax MPOMCXOAWUT MNPU MOMOLM TPEXMEPHOro

nokaropa. Jlokatop onpeaenser nonoxeHne 6a30BON TOYKM NPOEMA BOOSMb CTEHbl. [Ipoém MOXeET ObITb

npuMBa3aH OTHOCUTENbHO cBOer 6a3oBOM TOYKM OOHMM U3 TPEX CrnocoboB: TOovka Ccneea, ToOdKa

nocepeauHe, Todka crnpasa. Cnocob NpuBS3KM MEpPeKrnoyaeTcsl MUKTorpaMMaMu Ha MaHenu CBOWCTB

nHcTpyMmeHTa OKHo. [NprBa3ka OKOHHOrO MpPoémMa Mo BbICOTE OCYLLECTBSETCA napaMeTpom YpPOBEHb,
onpegensLw M ypoBeHb NOgOKOHHWKA OTHOCUTENBHO YPOBHS Mona araxa.

v
CozgaHune AHanKTUKA ApMUpoBaHUe AHHOTALMK Buaw PepakTupoBaHmue

= o =9 T r . »
e 0 0 olgswrs § 0z 2 200 00
Crena [nvma Konowna Banka Cean Qepma CTeik 2 £AH  laxia Nectimua  Oan Nunma KC Kpeiwa 3D

L] L] v v v Tena”

VIHCTpyMEHTRI NOCTPO_HMA | MoeepxHo

[ napametpel D 3anonHeHne e == 58 ats Q 800 [E]| 1200 TayGuna ; 50 (.| 800

Puc. 2.6 NHcTpymeHT OKHO

UTtobbl BbIOpaTb TN Mpoéma, cnocob 3anorHeHusi, HacTPOUTb YETBEPTM U T.A., HAXKMUTE KHOMKY
MapameTpbl. [0 HaXXaTUO 3TOWM KHOMKM OTKPbIBAETCSt OKHO Ananora BubnumorevHble 06beKTbI. B neeon
yacTn okHa (cMm. puc. 2.7) pacnonoXxeH APEBOBWAHBLIA CMMCOK TUMOB OKOH. Bbibepute 13 cnucka npwu
nomown Mbilwn TMN npoéma lMpsimoyronbHbie, TMn okHa OKHO napametpuyeckoe. Mogenb OkHa
BblOpaHHOrO TuMnNa C OOO3HaYeHWe €ero napameTpoB [OEMOHCTPUPYETCA B OKHE NpedBapuUTEnbHOro
npocmoTpa.

B Tabnuue napameTpoB npuBedeHbl TeKywimMe 3HadyeHuss napametpoB. OTkponte pasgen O6wme
napameTpbl / Pama. Buibepute napameTtp Yucno ctBopok. Beeaute 3HadeHne 3. B pasgene Pasmepsbl
npoéma BBeauTe 3HadeHusi paamepoB 1500 x 1200 mm.

3aBepLunte amanor no kHorike OK.
Vicnonb3yiTe nokaTtop Ans pa3MeLleHns HECKOMNbKUX NMPOEMOB Ha pacage 3gaHuvs. [ng atoro nomectute

Kypcop Ha u30bpaXxeHue CTeHbl, Mepemellasl Mbillb, YNpaBnawWTe noKatopoMm, Hamaute Tpebyemoe
nonoxeHue, 3aMKCUpPynTe NPOEM OOHOKPATHBLIM LLEITYKOM FIEBOW KHOMKWN MbILLN.

KHonka 3anonHeHue obecrneynBaeT BbI3OB [Auanora AN NapaMeTpu4ecKoro
EI napansTRel | KOHCTPYMPOBaHMWS 3arofiHeHWs1 OKOHHOTo Npoéma. MoXHO onpeaenvTb KONMYecTBo U
pa3Mepbl CTBOPOK, 3a4aTb UMMNOCTbI, (DOPTOYKM, FOpPObINbKM 1 hpamMyri.
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JEEpE

BbibepuTe MHCTpyMeHT OBepb, HaxmuTe kHonky [MapameTpbl, BbiGepute TN

NPOEKTNpyemMoro 3gaHuA.
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Tabnuua napameTpoB OkHa

M GubanoTe yHbIE 06bEeKThI
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G-TH ¥ronBEHbIE
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Ny X0B0OE OKHO
TpeyroneHEH

OBEPU W HacTpolTe napameTpbl ABepHoro npoéma. 3aTteM C MOMOLLbO
TPEXMEPHOro Jokatopa pasMecTuTe [ABEepHOM nNpoéM B npedenax CTeHbl
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/ L3
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Mo J oKOHHWK
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w
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I Ok l [ CTMEHA ]

Puc. 2.7 Hactpoika napameTpoB OkHa B anarnore bubnuoreyHbie 06bEKTbI

Ncnonb3ynte

komaHgy [lepekpbiTMe, 4TOObI Bbi3BaTb COOTBETCTBYHOLLMN
WHCTPYMEHT. 3aganTe TOmNWMHy NAnThl NePeKpbITUS, BbibepuTe maTtepuman. 3atem ¢

NMOMOLLIbIO TPEXMEPHOro fokaTopa BBoAUTE Todkum (cm. puc. 2.8). B npouecce
BBOAA TOYEK MOXHO Nepekmnoyatb crocobd NOCTPoeHWsi, YTOObl YepedoBaTb NPsiMble UM paguycCHble
yyacTku KOHTypa. Pexumbl Lilenoyvka n 3ambikaTb ANs MOCTPOEHUS KOHTYpPa MNEPEKPbITUS BKIHOYEHBI MO
YMOMYaHMWIO, U OTKIOYUTb UX HENb3s, NMOCKOMbKY AN MOCTPOEHMs 3Toro obbekTa TpebyeTcs 3aMKHYThIN
KOHTYP.
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Puc. 2.8 NHcTpymeHT MNMepekpbiTne

[lna HacTpoVkn NPUBA3KM NEPEKPLITUS MO BbICOTE UCMONb3YATE YNpaBnsloLmMe reMeHTbI, cobpaHHbie B
rpynny YpoBeHb. YpOBeHb 3a0aéTcsa Asl BEPXHEN NITOCKOCTU NNTbl. YPOBEHb MOXET OTCUUTLIBATLCSA OT
YPOBHS Nomna ataxa unm OT OTMETKM BbICOTbI aTaxa (CM. puc. 2.9).

Ecnu npu cosgaHun nnuTbl NEPEKpbITUST BKIMOYEHA KHOMKa PUKcaumnsa YPOBHSA, TO HE3ABMCUMO OT
E TOro, Ha KaKkoW BbICOTE BBOOSATCA TOYKM KOHTYpa, MOCTPOEHME NAWTbI BbINOMHSAETCA Ha YPOBHE,

3agaHHOM UMdpOoN B OKHE pedakTMpoBaHus. Ecnn oTkniounTb mKcaumio YpOoBHS (OTXKaTb KHOMKY
duKcauums ypoBHSl), TO BbICOTHAsl OTMETKa BEpPXHEN MIIOCKOCTU MEPEKPbITUS ONpeaensietcs TeKyLum
NnosrioXXeHnem TPEXMEPHOro rokartopa. Jlokatop, nepemeliasicb B MNPOCTPaAHCTBE, 3aJaéT YPOBEHb
nepekpbiTsa. Mcnonb3dynte kombuHaumo knaemw Shif+Z, 4Tobbl BKMOUNTL ABMXKEHNE NO BEPTMKANM Unm
HaXXMUTE U yaepxuBanTe HaxaTton knasuwy Ctrl, nepemelyanTe Mblilb, YTOObI M3BMEHUTL Z-KOOpAMHaTYy.

CospgaBass nnuTy, yOooGHO cpasy e 3adaTb BefMYMHbI Harpy3ok: OSIUTENbHO [EUCTBYIOLLYIO U
KpaTkoBpeMeHHyto. OMuMOHHO, ANWUTENbHO AeNCTByHWaAsi Harpy3ka MOXeT ObiTb MpPoCyMMMpOBaHa C
cobCcTBEHHbIM BECOM MNNUTbl. B MpOTMBHOM criydae oHa MOXET WMMUTUPOBATb ANUTENbHYID 4YacTb
SKCMIyaTauMOHHON Harpy3kd. [OnuTenbHO OEUCTBYOWAS W KPaTKOBPEMEHHAs Harpysku Ha MnuTy

MOMELLIAIOTCH COOTBETCTBEHHO B PasHble 3arpykeHusi, YTo MNO3BOSISIET 3aTeM, KOMOUHUPYS, OpMMPOBaTbL
C HAMM pasfnnyHble pacYETHbIE COMETaHUSI.
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Puc. 2.9 YpoBeHb nnuTbl NepekpbITUs

24

[anbHenwmne nocTpoeHus MU pefakTMpoBaHWe MOAENW NPOAOMKMM Ha nnaHe. B cepBMCHOM OkHe
CtpykTtypa oTOOpaxaeTcs [pPEBOBMAHBLIN CMUCOK SNEMEHTOB MpOeKTa. JMEMEHTbl Cnucka MOXHO
yKasblBaTb C MOMOLLbIO MblLW. [INa ykazaHHOrO 0ObeKTa B OKHE CBOWCTB MPUBOASITCS €ro CBOMCTBA.

o
o

MnaH aTaxa

Ecnu okHo Cmpykmypa omcymcmeyem Ha 9KpaHe, MOXHO 6K/oHYUmb €20, UCMOMb3ysi KOMaHOy MEHHO:
Bud / NMaxenu uHcmpymeHmos / Cmpykmypa.

Bbibepute B gpeBoBMaHOM cnucke obbekT atax 0. BbinonHuTe wWenyok npaBoOM KHOMKOW MbILLWN.
MosiBnsieTcst KOHTEKCTHOE MeHI0. Bbibepute komaHay meHio MokasaTb nnaH aTaxa.

Bbibupaem n3 cnvcka
06bekT atax 0

3aronoBok OKHa
CTpykTypa npoekta

CTRYETYRa

& - & Z e db
= “i% Sapfirl.spf
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= "ﬂ SaaHme 1 (3)

Mo wenyky npaBou

[peBoBNOHbBIA CNNCOK
0ObeKkTOB B cocTaBe

=
#-{$ Crena OTHETHTE KHOMKN MbILLU
+-1% Nepexpo
#- 1% Okne EEOETTD BO3HUKaET
+-1% Aeepe

+- 1% OcH koopamH
+-1% Paszpes/tacad

BbIOPaHHOTO B CrMCcKe

¥AanHTE

KOHTEKCTHOE MEHI0

n pOeKTa By || e :’3CTDY- . il Hafth v norasate

CEOMCTES. ..

CKPEITE
3aknagka OKHa

MokazaTe
CTpykTypa npoekTa

Ea”[ﬂeHDBaH”e ETa)'f g 4, CosaaTb HOBOE 3AaHHE...
oM oM
W, MM 0.00 | £ Comaate Hoseli aTak... Bibupaem KomaH/y
o bICOTa aTaa, e 3000.0 HasHauMTE 3TaM Tel T I_IOKa3aTb nJfiaH 3Taxka

B OKHe CBOMCTBa BenomorateneHeit  Her | = |
ﬂpeﬂCTaBﬂeHbl OKaZaTe NNaH 3Ta%a Q
cBoicTBa  0BbekTa, e e 1 Cosprrms 3Tt

MokazbEaTE B Ka4eCTES dJDHa

OTKAHYHTE OH MnaHa

Puc. 2.10 OkHo CTpyKTypa npoekTa

B KOTOpOM

OEMOHCTPUPYyETCA ninaH Bbl6paHHOFO ataxa. Kaxgoe rpacbl/lqul(oe OKHO CHab)aeTcsa 3aknagkom
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(cm. puc. 2.11), C MOMOLLBIO KOTOPOW €ro MOXHO BblOpaTb. 3aknagka nomeyveHa MUKTOrPaMMon,
cxemartuyeckn obosHavatowen TMn Buaa: TPEXMEPHbIA BMA, MnaH 1 T.0. TekCcT Ha 3aknagke coobliaert
Ha3BaHWe JOKyMeHTa (chaiina npoekTa B Lenom) 1 (nocne ABOETOUUSI) Ha3BaHWe Buaa.

Hanpumep: MpoekTt1.spf: MnaH atax 0.

|/|C|'|Oﬂb3y9| COOTBETCTBYHOLLYIO 3aKrnaaky AernaemMm OKHO Buaa akKTuBHbIM U nofydaemM BO3MOXHOCTb
OCYyLLEeCTBIMATb panbHenwne NOCTPOEHNA Ha ITOM BUOE. Mo komaHge lMokasaTb nnaH 3Taxa BHOBb
CO3[aHHbIN NNaH aBTOMaTUYECKN CTAHOBUTCS aKTUBHbIM. npOﬂ,O.I'I)KMM pa60Ty Ha[ NPOEeKTOM Ha niaHe.

Bbibepute nHctpymeHT KonoHHa, HasHausTe matepuan Beton B30 1 pasmectute HECKOMBKO KOMOHH Ha
nnaHe ataxa. PasmelleHne BbINONHAETCA MpM MOMOLLM nokaTopa BBoAa Toyek. JlokaTtop nepemeLyaercs
C 3aJaHHbIM LlaroM, NO3uLIMOHUPYETCA Ha nepecevyeHns KOOpAMHALMOHHBIX OCeN U MpUTArMBaeTcs K
BCMomoraTtenbHbIM NNHUAM. TeKylumMe KoopauHaThbl flokatopa MHOMLMPYIOTCS B CrleumnanbHOM OKHe (CM.
puc. 2.11).

YTtobbl 3apatbh onpedenéHHble 3HadeHUsl KOOpAMHaT, B MNpoLecce pasMelleHuss obbekTa HaxmuTe
knasuwy X, Y vnu Z. lNpn 3TOM aKTUBMPYETCS CTPOYHbIA PEenakTop COOTBETCTBYHOLLEN KOOpPAWHATHLI B
OKHEe pefaKkTUpOBaHus KoopauHart. [epexoantbe OT peaakTMpOBaHUSA OOHOW KOOPAUHATLI K APYro MOXHO
no knaeuwe Tab, B obpaTtHoM HanpaBneHun — Shift+Tab. MoxHO Takke Mcnonb3oBaTb KNasBuWKM CO
cTpenkamu BBepx 1 BHU3. BBOA TOUKM B 3a4aHHOM NO3MUUK NPOUCXOAUT MO HaXxaTuio knaesuwmn Enter.

BbiGupaem matepuan
KOMOHHbI

| 3aknagkm gnsi Boldopa
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BBOAA koopauHaT

Morowe no F1 5439.70 2439.70 0.00

Puc. 2.11 Pa3smelleHne KONMoHH Ha nnaHe ataxa

25 TupaxupoBaHue 3Taxen

MpegcraBum, 4yto TpebyeTcs coenatb HECKONbKO OOHOTUMHBLIX  3Taxen. [Ona  aroro  yaobHo
BOCMO/b30BaTbCs BO3MOXXHOCTBIO KOMMPOBaHUS MoAderner Npu co3gaHnm HOBOMO aTaxa.

Bbibepute 3gaHne B okHe CTpyKTypa NpoOeKTa, BbI30BUTE KOHTEKCTHOE MEHI0 U BblibepuTe KOMaHgy
Co3aatb HOBbIN 3TaX.... [1py 3TOM MHMLMUPYETCA OOHOMMEHHBIN Ananor. B none KonuyecTBo 3agavite
3. Pa3amelLeHne HOBOrO aTaxa — BEepxXHWM aTax. Bknounte onumio KonupoBaTb 3fieMeHTbl (CM. puCc.
2.12).

HacTtporite ¢unbtp konvpyembix OObeKTOB. [N 3TOro HaXMuTe KHOMKY ®Punbrp.
@ EHeTp OTtkpoetcs avanor ®unbTp ob6bLekToB. B guanore nepedncneHbl TUMbl OOBLEKTOB,
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KOTOPbIMWU onepupyeT nporpamMmma. Cnep,yeT Bbl6paTb C NMOMOLLbIO (bﬂa)KKOB Te Tunbl 06HLEKTOB, KOTOpble
HY>XHO NMOBTOPUTb Ha BHOBb CO3aBaeMblX 3TaXKaxX. Bbikntounte (bﬂa)KKI/I TeX TUNoB, OObEKTHI KOTOPbIX HE
AOOIXHbl KONMMPOBAaTbCA.

B okHe CTpykTypa npoekTta BbibepuTte 3naHue.
Ha ctpoke 3paHve npaBoi KHOMKOW MbILLIN [ c i E s ith
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Puc. 2.12 TupaxumpoBaHme Mogenen ataxemn

Onums HasHaunTb B KavecTBe aKTMBHOro B guanore Cosgartb HOBBLIM 3TaX (MO YMOMYaHWUIO
BkrtoyeHa). OHa O3HavaeT, YTO BHOBb CO3[aHHbI 3TaX OygeT TeKywMM akTUBHbIM 3TaXom. BHOBb
co3faBaemMble MOAENUN KOHCTPYKTUBHLIX 3f1EMEHTOB O006aBnAOTCA B TEKYLLUMA aKkTUBHbLIN 3Tax. lMoka B
Hawem npoekTe Obll TOMbKO OAMH 3Ta)X, Mbl MOMMW He 3adyMbiBaTbCs, KakoMy 3Taxy Oyaet
npuvHagnexatb cosgaBaemMasl HamMy CTeHa, NnuTa WNM KornoHHa. B xoge npoekTupoBaHUS 3OaHus,
COCTOSILLLErO M3 HECKONbKNX 3TaXKen, nporpaMmma JormkHa Nony4vmTb YETKNE yKa3aHUs, KOTOPbIA U3 STaxewn
CuYMTaTb aKTMBHbIM. HasHaunTb TEKYLLMIN aKTUBHbIA 3TaX MOXHO CneayloLmmmn cnocobamm:

Bocnonb3oBatbc koMaHaon Ha3HauMTb TeKylWMM aKTUBHbIM U3 KOHTEKCTHOrO MEHK B OKHE
CTpyKTypa npoekra.

BbINOMHWUTE OBOVHOW LLLEMYOK NEBOM KHOMKOW MbILIM HA Ha3BaHMM 3Taxa B PEBOBUOHOM CMUCKE B OKHE
CTpykTypa npoekTa.

Vcnonbays 3aknagky rpadpmyeckoro okHa, BelbpaTtb B Ka4eCTBE aKTUBHOTO BMAA NITaH HYXHOIO aTaxa.

B rpadmyeckom oOkHE TPEXMEPHOro BuMAa MeTpuYeckas CceTka M3obpaxkaeTcsi Ha YpOBHE TeKyLiero
aKTMBHOIO aTaxa. [lpy nepekntoYeHUn akTMBHOIO 3TaXa MOXHO HabnogaTb W3MEHeHWe no3numm
mMeTpuyeckon cetkm B 3D.

Vicnonb3ys ApeBOBUAHBLIN CMCOK B OKHe CTpyKTypa MpoeKTa, MOXHO MOnyyYnTb LOCTYN KO BCEM

o6bekTamM B COCTaBe MNpoeKTa W OTpedaKTUpOoBaTb CBOWCTBA KaXOoro M3 HuX. Hanpumep, MoOxHO
OTPEeOaKTMpOBaTb BbICOTY HEKOTOPbIX aTaxeWl. [ns 3Toro ykaxute 3Tax B crucke. B okHe CBoucTBa

HabrnoganTe CBOMCTBA YKa3aHHOTO aTaxa.

C nomouwbio Kypcopa BblibepuTe cBOWCTBO BbicoTa aTtaxa, BBeguTte 3HaveHue 4500 mm, 3aBepLumte
penakTMpoBaHMeE HaxaTmem Knasuwwim Enter, 4Tobbl NpUMEHWTBL AaHHbIE K Mogenu (cM. puc. 2.13).
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Puc. 2.13 PegaktupoBaHue CBONCTB OOBbEKTOB

2.6 [lokymeHTMpOBaHMe U BbIBOA Ha NevyaTb

. Bbibepute MHCTpymMeHT OOO3Ha4YeHne n HaHecuTe 0603HaYeHNss pasMepoB Ha nnaH

'fjﬁ. OfosHayeHe | 9Taka. Pasmepbl, HAaHOCUMbIE Ha NnaHax, dacagax v paspesax, He oTobpaxaroTcs B

3D, a B1aHbI TONbLKO Ha TeX BMAax, Ha KOTOPbIX Bblnn HaHeceHbl. HanpoTtus, pasmepsl

co3gaHHble B 3D, BuaHbl Ha nnaHe. B 3D Buae Mbl pabotaem HenocpeacTBEHHO C CXOAHON TPEXMEpPHOW

mogenbto. [pyrue BuAbl, npegHasHavyeHHble, npexae Bcero, ANns AOKYMEHTUPOBaHWsS, MHOAUBMAOYaNbHO
XPaHAT AONOMNHUTENbHbIE 0OBEKTLI (pasmMepbl, IMHUK, LWITPUXOBKW, HAAMNNCK) AN BbIBOAA Ha YEPTEXMN.

Bbibepute TMn pasmepa Bbibepute ocb
nMHeﬁHb”}] THN padyepa zmepeHHe Terer [ V|3MepeHV|ﬂ
£r ooy 75 @) <N || R (B

P
G napaneTpil HaseaHue : | Pasmep

MHETRY,., w B X e SapFirl.spF:OGu.mﬁBM,u./[E:l Sapfirl.spfMnan atan 0 Xl

b, ¥Ka3BIBAHHE

NocnepoBatenbHO BBOAUTE | —
napamu TOYKW, pasmep Mexay
KOTOpbIMK crieqyeT 0603Ha4nTb Ha [Pome
yepTexe, U TPETbIO TOYKY - TOMKY @
NMPUBS3KN pa3MepHON NUHUK.

[NocTpoeHne Kaxaoro FUHENHOro
pa3svepa NPONCXOQMUT, Korga

3adaHbl BCe TPU TOYKW.
—_ Hua
q Kpoena @

Puc. 2.14 HaHeceHne pa3MepoB Ha nnaHe aTaxa

Mpocnegute, 4tobObl aKTMBHBIM ObINO rpaduyeckoe OKHO, B KOTOPOM MpeacTaBneH nfaH aTaxa.
OTtkpoinTte cepBucHOe OkHO JIucTbl. BbibepuTe 3aronoBok YepTexu 1 BbINOMHUTE HA HEM LLIENTYOK NpaBon
KHOMKOWM MBIV, YTO NPUBELET K BbI30OBY KOHTEKCTHOIO MeHI0. Buibepute komaHay meHio Co3pgaTb nucr.
Mo aTon komaHae OTKpbIBAeTCs OKHO Anarnora Co3aaTtb HOBbIM NIUCT YepTexa (cMm. puc. 2.15).

Bbibepute dopmatr nucta A4, BepTuKanbHash opueHTauusi. BknioumTe onumMM nokasaTb BHOBb
CO34aHHbIN NUCT 1 CHAbAUTbL pamMkoi. BbibepuTe TN ocHoBHOM Haanucn @opma 3. Brnounte onuumio
MomecTtuTb Ha nuct BuA «MnaH atax 0». HaxmuTe kHonky OK.
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Puc.2.15 CosnaHne 4epTExHOro nucrta

B pesynbrate npogenaHHbIX MaHUMynauMin nonyvyaeTcs Mogenb YepTEXHOro nucTa, Ha KOTOPOM
n3obpaxéH nnaH ataxa. Bbibepute komaHgy meHio ®awun/lpocmMoTp neyatn, 4Tobbl YyBUAETH, Kak
YepTéx OyaeT BbirnageTb NPy NeyYaTu, u 3aTeM, Npu XenaHum, BeIBECTU ero Ha neyatb.

Ons BbiBOAa Ha B cnucke NUCTOB NepeyvmncrieHbl YepTexu
neyatb HaxmuTe N pa3MeLLEHHblE HA HWX BMabI.
kHonky Neyatb

Q Sapfirl.spf:iepTénc 001 X re Sapfirl,spfiOBWHA Bna ] THeTel v ax
@I‘Ieuaﬂ: " 1) & Sl SakpeiTe o
= A || B L MucTen
i =-{ 7 HepTemn
5 =[] Hepréx 001
HassaHve n macwrtab - o [nabrax(0
g penakTupyemble CBOMCTBA
5 7 2
I_ a a eua O" B BriNel | MHoTE :/ECTDVKTVDB
p HUL, ne4yaTHou § CBodcT v ax
obnactu ;% =
[EES A
A ~
3000 ! 3g00 | 3000 ! 3000 | HazeaHue Mnanatan 0
PaMKa cpopMaTa Macwrat vepresa M 1:100 w
i 7 3 ‘ 5
OcHoBHasi Hagnucb
\,rl‘r.r.-?xr-r. @amuaur | Hedn, |§amd Mpeass; :: é51 a0 x
Cma dus| Auem s . :
P& z:om
:|:i v L: 25110
< s B B8.45°

Puc.2.16 NMpocMoTp nevaTtu 1 BbIBOA Ha NevaTtb

B okne mpocMoOTpa 1neyatu MOKHO Ha6J'IIOI[aTB COOTHOIIICHHUE TOIIIUH JTUHUN OIIM3KOE K TOMY,
KOTOPOC 6y,Z[CT MOJIYYCHO Ha pacricyaTaHHOM I/1306pa)l(eHI/II/I.
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3 AnemMeHTbl apXUTEKTYPHOMU MoAenu
3.1 KoopauHauuoHHbIe ocu

CornacHo MOCT 21.101-97 Ha nsobpakeHusix 34aHui U COOPYXEHUI yKasbiBalOT KOOPAUHALMOHHbIE OCU.

KoopavHaumoHHble ocy 1300paxaroT TOHKAMM LUTPUXMYHKTUPHBIMWA MMHUSIMK, ODOO03Ha4alT apabckumu
undpamm 1 nponucHbIMy BykBamm pycckoro andasuTa B Kpyxkax guametrpom 6 - 12 mm. Lndppamu, kak
npasuno, obo3HayalT KOOPAMHALMOHHBbIE OCW MO CTOPOHE 3[4aHWs M COOpYXeHus cC Bonblum
KONMM4ecTBOM OceMn [2].

MocnepoBaTtenbHOCTb LUMPOBbLIX U ByKBEHHbIX 0003HA4YEHWUIA KOOPAMHALMOHHBIX OCEN MPUHMMAIOT Mo
nnaHy crneea HanpaBo M CHM3y BBepx. OBO3HauYeHne KOOpAMHALIMOHHBbIX OCEW HAHOCAT MO NeBON U
HWXHEN CTopoHaM nnaHa 3fgaHus u coopyxenus [8]. OgHako, B CATN®UP npegycMOTpeHo OnuuoHHoe
0603Ha4YeHne KOOPAMHALMOHHBIX OCel Takke MO NpaBoOA WM BePxXHeM CTopoHaMm (BKIoYaercs
COOTBETCTBYIOLL MMM (priaxkkamun Ans Kaxgoro HanpasneHus ocen).

B nporpamme CAIMN®UP, 4ytobbl co3aaTb KOOPOMHALMOHHBIE OCW, BblOepuTe MyHKT MeHiwo Cosgatb/
KoopAanHaunoHHbIe ocu....

Mo aTon kKoMaHae OTKpbIBAETCA OKHO Amanora (cM. puc. 3.1), B KOTOPOM criegyerT:

BblOpaThb TWM CETKN OCEN: NPSIMOYronbHas, paguarnbHasi;

BbIOpaThb TOYKY NMPUBS3KN: OOUH U3 YETLIPEX YITOB CETKY;

3apaTb KOOPAUHATBI TOUYKU MPUBA3KY;

BBECTW NNHENHbIE U (ONA paguanbHON CETKN) YINoBble MHTEPBarbl MeXay OCaAMU;
BblOpaTh cnocob MapknpoBkx ocen (Lmdpbl, ByKBbI, MpoYee) Mo KaXKAOMY HanpaBreHuto;
BblOpaTh LUBET NMNHUIA OCen U BYKBEHHbLIX 0B03HaYEeHWN;

3aBepLwunTb gmanor Haxkatnem kHonku OK.

VVVYYYY

Mpu aTom nporpamma co3naéT obbekT Tuna «KoopOuHaLMOHHLIE OCM» W MOMelLaeT ero B MOAEnb
NPOEKTUPYEMOTO 30aHUS UINN COOPYXKEHUS.

KoopaHHAUMOHHBIE OCH
Tun ceTkmn
lHTepEaNE!
gi gé\g% BEpTHKANEHEIE MHHAM CETHK TOPHEOHTANEHEIR MHHKH CETEH
Mapkupoeka |1,2,3... b 1 AEE... w Ha4YMHATEC | A&
To4Ea NPMEASKH
o—1+—1+0 Otio.. | Whrepean  Mosuuuwa Ofio... Werepean | Mosuuma
' ! 1 e 0.00 B == .0
| | 3000.00 3000.00 Tabnuua
| | 2 3000.00 b o000 | MHTepBanoB
O—+——710 3000.00 3000.00 P
3 - £000.00 B - sooo.0o | MEXKAY OCAMU
¥, | 0.00 3000.00 3000.00
4 ooo 000,00 r coo 000,00
¥, e | 0.00 3000.00 3000,00
L ==o 12000,00 n c== 12000,00
6 BHEWHHI paaryC 6 3000.00 1500000 3000.00 -
00aBUTb . ' - '
ﬁHTe san R, it _ 3000.00 LiBeT nuHMn n
soo 15000, 00, 0.00
P LBeT nutep
MpoaneHHe ocex MapKVIpOBKVI
D, mM | 2000,00
Ana [ Ok l [ CITMEHE
Ynanutb
MHTEepBan

Punc.3.1 OkHo gmanora KoopanHaunoHHbIe ocu

WHTepdenc B ctune «neHta» Ha Bknagke CosgaHue npeanaraeT HECKONbKO BapWaHTOB CO3OaHUS
KOOPAMHALUMOHHBIX OCEN: rpadmyeckn, 3agaBasd MOMOXEHWE CETKM Ha TeKkyllem Buae; rpaduyecku,
3aflaBas B AUHAMUKE MOMOXEHUEe N pasMep CeTKU NPSIMOYrorbHOW paMKoW; rpauyecku no ogHou ocu;
napamMeTpu4eckn NoCpeaCcTBOM OMNMCAHHOIO BhILLE Auanora.
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Puc.3.2 MeHio komaHg Ocum Ha Bknagke neHTbl Co3gaHue.

UTtobbl oTpepakTupoBaTb 06beKT «KoopaAvHaUWOHHBLIE OCKY», MEPEeKoYMTe MnporpaMmy B PexunMm
yKa3blBaHUs OObEKTOB, ykaxute obbekT «CeTka ocen» npu nNoMoLu Kypcopa Mbiwu (B Mobylo nNnHMI0
ocu unu eé€ obosHayeHre) N BLIMNONHUTE LENYOK feBOM KHOMKOW Mblwwn. [pyn 39TOM ykasaHHasa ceTka
NnoaceBeyYnBaeTCs LBETOM BblaeneHus. Tenepb MOXHO pedakTMpoBaTb CBOWCTBA BblOENEHHON Takum
obpasom ceTku. Ecnn ceTky BblAeNUTb HE yAanock, NpoBepbTe HAaCTPOVKN UnbTpa yKasblBaHUS.

B npoekTe MoxeT 6bITb HECKONBbKO CETOK KOOPAMHALMOHHBIX OCEN, Kaxgasi Co CBOMMM napamerpamu. Ha
dacagax u paspesax aBTOMaTU4eCckM 0OO03HAYalTCsl KOOPOMHALMOHHBIE OCK, MNepneHAUKYNspHble
nnockoctn chacaga(paspesa).

MpumeyaHue. Npy HeOOGXOAMMOCTU UCNOMb30BaTb AOMOSNHUTENbHBIE OCU B HanpaBeHUsX,
OTNIMYHBIX OT HampaBEHUS CETKW, MOXHO BOCMOMb30BaTbCsl MHCTPyMeHTOM O6GO3HauyeHue U
BbluepTUTb 0603Ha4YeHne Tuna Ocb KoopAMHAUMOHHAA. Takue OCu, ecriv BbliepyeHbl Ha nnaxe,
He OOO3HayalTCA aBTOMaTU4eckn Ha pacagax(paspesax). Mcnonb3ys STOT XE WMHCTPYMEHT,
MOXHO BbI4EPTUTb OTAENbHbIE JOMNOMHUTENbHbIE OCK Ha hacaae(pa3spese).

MapameTpuyeckne CeTKM OCen TaK Xe, Kak U oTAerbHble OCW, MOryT ObiTb NPMBA3aHbl K OQHOMY WM
HECKOMNbKUM 3TakaMm 34aHus unvM ko BceM atakam. OHM MOryT BU3yanmampoBaTbCA Cpa3y Ha BCeX
OOCTYMHbIX 3Taxax nNubo TonbKO Ha OgHOM, BbIOpaHHOM B KavyecTBe TEeKyLlero akTMBHOrO aTaxa Ans
nocTpoeHuin. Perynupyetca napametpoMm ocu «[lpuBaska ocen» u napameTpom «Pexum OTpucoBku
ocen» B ananore «lMapameTpbl NpoekTa». Bo3aMoXxHbIe 3Ha4YeHMs nocrneaHero napametpa: «Ha aktmBHoM
aTaxe», «Ha Bcex ataxax». B pexume oTpmncoBku ocen «Ha Bcex aTaxax» kaxagasa ceTka usobpaxaercsi
MHOFOKPAaTHO: CTOMbKO pa3, K CKONMbKMM 3Ta)kam OHa npuBs3aHa CBOMM CBOWCTBOM «[1puBsa3ka oceny.

3.2

YUTtobbl co3gaTe Mopenb CTeHbl, BbibepuTe nyHKT MeHio CospaTtb/CTeHa unv HaxkMuTe NUKTorpammy
CrteHa Ha naHenu UHcTpymeHTbI nnn Ha Bknagke Cosganue. [pyn 3ToM B 06nacTy naHenen CBOWCTB
NnosiBMNsieTCA NaHenb CBOWCTB WHCTpymeHTa CteHa (cM. puc. 3.2). B rpadwuyeckom OKHe nokaTtop
NnepexoanT B peXxuMM BBoAda TodeK. Takum obpas3om, BCE roTOBO K MOCTPOEHUIO Moaernen creH. Beogute
nocnenoBaTenbHO TOYKW, OMpedensiolne OCEBYH JIMHWUIO CTeHbl, B rpacmyeckoMm okHe. [Mporpamma
BbIMOIMHSAET MOCTPOEHME CTEH C TEKYLUMMMW 3adaHHbIMKM napameTpamu. [lapaMeTpbl MOXHO MEHATb Ha
naHenu cBoNCTB MHCTpyMeHTa CTeHa unu B okHe CBoMCTBA.

B ctune «neHTta» MOXHO cpa3sy BbibpaTh komaHay Hecywas crteHa nnu MNMeperopoaka, onpegensoLLyo
MOATMMN CO34aBaemoro arieMeHTa. B 3aBMCMMOCTM OT 3TOrO co3gaBaeMbll 3ANEMEHT nonydaer Habop
NpenyCcTaBHOBIEHHBIX CBONCTB, XapaKTEePHbIX ANns BbIOpaHHOro nogtuna. HactpouTb npeycTaHOBMNEHHbIE
CBOWCTBaA ANA TMNOB M NoaTuMnoB MoxHo B amanore Hactpomku CAM®UP Ha ctpaHuue MapameTpsbl
311eMEeHTOB MO YMONM4YaHUIo.

CTteHa
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MocTpoeHune no OkHO pepakTMpoBaHust
npeaBapuTenbHO yrna HakrnoHa CTeHbl
YKa3aHHOMY KOHTYpY OT BepTMKanm

Puc. 3.3 Bbi3oB nHcTpymeHTa CTeHa 1 ero naHenb CBONCTB

Wcnonb3aysa ynpaensitoLme aneMeHTbl naHeny CBOWCTB MHCTPYMeHTa CTeHa, MOXHO:

. BblOpaTh cnocob MOCTPOEHUA OCEBON NMUHUM CTEHLI (MO MPSMON, MO Ayre, No NPAMOYroNbHUKY U
T.N.);
. 3agaTb NPUBA3KY CTEHbl OTHOCUTENbHO oceBon nuHuM [9] (cneea, cnpaBa, Mo OCWU, MO OCK

HecyLLero crosl) 1 HanpasrieHne NMLEBOW CTOPOHbI;

. BBECTW TOMNWMHY CTEHbl, 3HAYEHNE OTMETKM BEPXHEro Kpas (OTHOCWUTENbHO YPOBHSA Morna Wmu
YPOBHSI BbICOTbI 3TaKa), OTMETKY HM3a OCHOBAHWUS U YTOJ HAKIOHA;
. BblOpaTb MaTepurarn CTeHbl U CIOW MOAENMPOBAHUS.

Mpn BbIGOpPE crnocoba MOCTPOEHMS B pexnMe Lienoyvka BbIMOSHAETCA nocrnenoBaTtenbHoe NocTpoeHune
HECKOIMbKUX COEAMHEHHbIX Y4acTKOB CTEH C OAMHaKoBbIMM napameTpamu. [MocnegHas Todka Kakgoro
ydacTka CnyXuT nepBon TOUKOW CrieqyoLLero.

M Tak 0o Tex nop, noka rnocTpoeHne He ByaeT 3aBepLUEHO OQHMM U3 HIDKE NepeyncrieHHbIX crnocoboB:

. BBEAWTE B KayecTBe MOCNEOHeN TOYKM OYepefHOro y4yacTka MepByH0 TOUKYy MEepBOro y4vactka
(3amKkHMTE LEenoYky) - ByaeT NOCTpoeHa CTEHA C 3aMKHYTOW OCEBOW JIMHUEN;

. BBeAWTE eLLE OfHY TOYKY B TOM Xe MecCTe, [ie BBeJeHa NocneaHss To4ka o4epeiHoro yyacTka -
OyaeT NOCTpoeHa CTeHa, B KOTOPOW TEKYLLMIA y4aCTOK CTAHET NOCIEeHNM;

. HaxxmuTe knasuwy Enter Ha knaBuatype;

. BbINOMHUTE LUENYOK MPaBON KHOMKOW MbILIW, BO3HWUKHET KOHTEKCTHOE MEHI0, BbiGepuTe MyHKT

mMeHto Co3paTthb.
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Ecnn pexnm Heno4vkKka OTKITH4YEH, NOCTpOEeHNnEe MOoAern BbINONMHAETCA, KaK TOJIbKO BBe€OEHbI BCE TOYKU,
onpegendroumne oceByro NIMHUKO: OAnd I'IpFlMO.I'II/IHeIZHbIX CTEeH - OB€e TO4KW, And ,u,yroo6pa3Hb|x - TpWn.

Mpu BbIGOPE cnocoba NOCTPOeHUs B pexnMe 3amblKaTb Lienovka y4acTKOB OCEBOW NMHMKN Ha KaXKaoMm
Luare JOMNOMHSAETCA 3aMbIKalOLLIMM Y4aCTKOM.

Mpn HeobxoanMMOCTM OTPeAaKTUPOBAaTb MoroXeHne unn napameTpbl obbekTa Tnna CteHa, nepeknioynTe
nporpaMmmy B pexum YkasbiBaHWe, UCMOMb3ys OOAHOMMEHHYK KHOMKy Ha naHenun WUHcTpymeHTbl. B
rpadPn4eckoM OKHE FlIoKaTOp MEePexoamuT B PEXMM ykasbiBaHUs 06bekToB. C MOMOLLb MaHunynsTopa
«MbILLUb» YKAXKUTE KYpCOPOM U300paXKeHMe CTeHbI, nogriexalle peqakTMpoBaHuio, U BbIMOSHUTE LLENYOK
NEeBON KHOMKON MbILLW.

B 3aBMCUMMOCTM OT MpPOEKTHOM cuTyauuu (co3gaHue HOBOW CTeHbl, pefakTUpoBaHWe YKa3aHHOW) U oT
CBOWICTB CTEHbI MOTYT ObITb AOCTYMHbI UM HEAOCTYMHbI HEKOTOPbIE KOMaHAbI. MMKTOrpaMmmbl SOCTYMHbLIX
KOMaHf, Kak npaBuro, n3obpaxeHbl B LUBeTe. [MKTorpaMMbl HEAOCTYMHbIX KOMaHA, U306paeHbl B CepbIX
TOHax, NpuralleHsbl.

. KomaHpa Pa3nenuTb Ha cermMeHTbl MNO3BOMSET pasaenuTb Modenb CTeHbl, oceBas NnuHUA
5 KOTOpon nocTpoeHa B pexume Lienouka, Ha OTAenbHbIE CErMeHTbl, OCEBble JIMHUU KOTOPbIX
npeacTaBnsoT cOOON OTPE3KN NPSIMbIX U(MIK) OYTN OKPY>KHOCTEW.

Ecnu 3atem n0Tpe6yeTc;| coeHUTb OTAeNbHblE CerMeHTbl B eUHYI0 MOoAerb, BOCI'IOJ'IbSyVITGCb
MHCTPYMEHTOM YKa3biBaHMe, BLIOENUTE TE€ HECKONbKO CErmMeHTOB, KOTOpPbIE OOIKHbI ObITb
06'be,ElMHeHbI, npuMeHnTe KomaHay O6beguHUTL.

gﬁ‘ KomaHaa Ymanutb TopueByl noapes3Ky MO3BOMSET yaanuTb MNOAPEe3Ky YKasaHHoro Topua

mMogenu crteHbl. KomaHga [oCTynHa, ecniv BbigeneHa cTeHa C nogpeskon. Mo aTon komaHae
nporpaMma npegnaraeT ykasaTb TOpeL, CTeHbl, C KOTOporo Tpebyercs cHATb noapesky. Topeu 6e3
nogpeskn neprneHamuKynsapeH ocu CTEHbI.

é KomaHga MMoctpouTb JoOCTynHa, ecnu  nNpenBapuTernbHO  BbiEMNEH SMeMeHT  Mogdenu,

COAEpPXaLLMIN OCEBYIO UMM KOHTYPHYIO NIMHUIO UAN CaMm ABMAOLWNACA nNuHMen. Mo aTton komaHae
BbINOMHAETCS NMOCTPOEHME CTEHbI C TEKYLLUMMU 3adaHHbIMK NapameTpamu. Npy 3ToM B kKayecTBe 0CEBOM
AVHUN CTEeHbl UCNOMb3yeTCd NUHWSA, MNpegoCcTaBneHHas npeaBapuTeNbHO BblOEMNEHHBIM 3NIEMEHTOM.
Vcnonb3ys 9Ty KOMaHZy, MOXHO, Harpumep, BbINOMHWTb MNOCTPOEHWE CTeHbl MO KOHTYpY NNuThl
nepekpbITMs. [na atoro crnegyet npeaBapuTenbHO BbiAeNuTb MOgenb NAWUTbl NEPEKpbITUS, yKkasaB eé B
pexvMe ykasblBaHus, 3aTeM BKIMOYUTb UHCTPYMeHT CTeHa, HacTpouTb napameTpbl U Bbi3BaTb KOMaH4y
MocTpounTtsb.

Cpean napametpoB obbekta CTteHa umeerca napameTp UHTepnpetaumsa. 3HavyeHne STOro napametpa
onpefensieT, Kak [OOMKEeH WHTEepPnpeTMpoBaTbCsl AaHHbIA 3MEMEHT MpU MPOYHOCTHOM pacyéte U
nocrnegywLweMm aHanuse HanpsikEHHO-AeOPMUPOBAHHOIO COCTOSIHUSI  KOHCTPYKUMK.  BO3MOXHble
3Ha4yeHns napameTpa MHTepnpeTauusa 1 Nx CMbICh:

UrHopupoBaTb — 3TOT BapuaHT MHTepnpeTauMu npeanonaraeT, YTO AaHHasi CTeHa He nonagéTt B
aHanUTUYecKyto Mogenb 1 ByaeT NnpourHopupoBaHa Npu NPOYHOCTHOM pacyéTe.

Hecywuit KOHCTpPYKTMB — VHTepnpeTauusi B Ka4ecTBe HECYLLEero KOHCTPYKTMBA Mpegnonaraet, Yto
cTeHa OyneT npeacTaeneHa B aHanWTUYECKONM MOAENM KOHCTPYKUMM B BMOE OLHOM MIN HECKOSbKUX
NAacTWH, NPUONKEHHO MOBTOPSIOWMX POPMY CTeHbl. TOMWMHA MAacTvH U maTepuasnt COOTBETCTBYIOT
TOMLLMHE U MaTepuarny UCXOAHOW CTEHbI.

Harpyska — /IHTepnpeTaumsi CTeHbl B Ka4eCTBe Harpysky obecrneynmBaer NOCTPOEHNE MOAENN NUHENHO
pacnpenenéHHon Harpysku BAOSMb OCEBOW NNMHUWU CTeHbl. BennumMHa Harpysku BblMUCASIETCH, Ucxoasa w3
obbEMa cTeHbl M OOBLEMHOrO Beca HasHavyeHHoro en marepuana. [Mpoémbl (OKOHHbIE M OBEpHbIE) B
CTEHaxX OTpULATENbHO BMNUSIOT Ha PaCYETHbIN OOBEM W, COOTBETCTBEHHO, MPMBOASIT K CHWDKEHMIO
BENUYMHbI Harpy3ku. Harpyska ycpegHsieTcs no Bcel gnuHe anemeHta CteHa. [Mostomy, cneayet
ucnonb3oBaTb komaHaoy PaspenuTb Ha cerMeHTbl, ecnum TpebyeTcs WHAMBMAOYanbHO paccyuTaTtb
Harpysky B npefernax Kaxxaoro cermeHTa.

3.3 KonoHHa

UTtobbl co3gatb MoAenb KOMOHHbI, UCNOMb3ynTte MHCTpyMeHT KomoHHa. BeiGepute
m KaonoHHa nyHKT MeHo Co3paTtb / KonoHHa unu Haxmute nuktorpammy KornmoHHa Ha naHenm
MHcTpyMmeHTbl unu Ha Bkragke neHtel Cospanue. MNpu atom B obnactu naHenewn
CBOWICTB MOSIBNSAETCS MaHernb CBOMCTB MHCTpyMeHTa KonoHHa. B rpaduyeckom okHe nokatop nepexogut
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B peXnM BBOAA TOYEK, NPU 3TOM BCIi€q 3a JIOKaTOpOM nepemMellaeTCAa KapkacHoe M306pa>|<eHme moaenun
KOJNMOHHbI C TeKylWM MU 3aaHHbIMU NapaMeTpamMmun. Beegute TOYKY, onpenenAarLyo no3nuno KOINOHHbI.
I'Iporpamma BbIMOJTHAET NMOCTPOEHNE KOJ1IOHHbLI B 3a4aHHON No3nLuNn.

CyLIJ,eCTByeT BO3MOXXHOCTb NMOCTPOEHNA rpynrbl KOJTOHH B y3J1axX CEeTKM KOOPpANHAUNOHHbIX ocen.

[na atoro BknounTe peXumMm rpynnoBoro nOoCTpoeHnA KONMOHHbI U C NMOMOLLbH MbILLN OXBaTtute

npﬂmoyroanon paMKOVI obnactb, B KOTOpOIZ Tpe6yr0Tc;| KOMOHHbI. BOo3MOXHbIE no3nunn

KOJTOHH B MeCTax nepece4vyeHuns ocel noaceevnBaroTCs KPYNHbIMU CUHUMW TOYKaMW. Mo3nuun,
OXBa4yeHHble paMKOVI, noacee4vYnBaloTCA KpaCHbIMU TOYKaMMW. SachchpyﬁTe BTOpOﬁ yromn pamMku Wenykom
NEeBON KHOMKM MbIlWN — W B 3TUX NO3NLMUNAX 6yﬂ,yT CO3daHbl KOJTOHHbI C TeKywuMn 3afaHHbIMU
napamMmeTpamun.

CnocoB nocTpoeHia BEpXHAR OTHETKE MM MaTepuan Cnoit ApMIpOBaHIE
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|/|CI'IOJ'Ib3y$| ynpaensawowine aneMeHTbl NnaHenu CBOWCTB MHCTPYMEHTa KonoHHa, MoXHo:

. BblGpaTh CNowv MOAEeNUpPoBaHUS 1 MaTepuan KONOHHbI;

. BblbpaTb KOHTYp NpPOodUNA CEeYEeHUS KOMOHHbI, €ro npuBA3Ky K ©0a3oBoM Todke W, npu
HeobxoauMOCTH, CUMMETPUPOBaTh;

. BBECTWU 3Ha4YeHWe OTMETKM OCHOBAaHWS KONMOHHbI OTHOCUTENbHO YPOBHS Mona aTaxa, KOTopomy
NPUHaONEXNT KONMOHHa;

. BBECTU 3HA4YeHWe OTMETKM BEpXHEero Kpas (OTHOCWUTEMbHO YPOBHS MOfla UMW YPOBHSA BbICOThI
aTaxa);

. BBECTU 3HAYeHUe yrna noBopoTa KOMOHHbLI BOKPYr 6a30BOM TOYKM KOHTYpa CevYeHus.

[na npocmoTpa napameTpoB B TabnnyHonm oopMe M UX HACTPOMKM Ucnonb3ynte okHo CBomcTBa. [ns
BblOOpa TMNa CeYeHMs] U HaCTPOMKM NapameTpoB KOHTypa Haxmute kHonky CeuveHue. [Mpn sTOM
OTKpbIBAETCS OKHO Ananora bubnuorteyHble 06beKTLI. Vicnonb3ynTe ero anga Bbibopa Tvna KoHTypa U
BBOAA NapaMeTpoB, ONpeaensoLmnx ero opmy.

KonoHHa onumMoHHO MOXET ObiTb CHabXeHa KanuTenbko M NOAKONOHHMKOM. [Ans HaCTpOWKM napameTpoB
ncnonb3ynTe cooTBeTCTBYOWME KHONKM KanuTenb 1 MoaKonoHHUK.

MpuBA3Kka KOMOHHbI MO BbICOTE PErynMpyeTcsi napaMeTpoM OCHOBaHMe U rpynnoli BepxHas oTMeTka.
3HayeHMe napameTpa OCHOBaHMWE onpeaensieT BbICOTY OCHOBaHMS KONTOHHbI OTHOCUTENbHO YPOBHS Mosa
aTaxka, KOTOPOMY KOJNOHHa NMpuUHaanexuT. B rpynne BepXHAA oTMeTKa npegnaraeTcsi packpblBaroLUIACs
CMWUCOK BapuaHTOB 3afaHus BbICOTHOIO MONOXEHUS BEPXHEro Topua KoroHHbl. OTMeTka MOoXeT OblTb
3afaHa OTHOCUTESIbHO Mnora aTaxa NMbo OTHOCUTENBHO Bepxa 3Taxa, OnpeaensieMoro ero BbiCOTol (CM.
puc. 3.4). OnemeHTbl, BbiCOTa KOTOPbIX OMpeferieHa OTHOCMTENIbHO BbICOTbl 3Ta)ka, aBTOMAaTUYecKu
MEHSIIOT CBOIO BbICOTY MW pedakTMpoBaHUM napameTpa sTaxka BbicoTa aTtaxa.
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Puc. 3.5 MNpuBAska KONOHHBI MO BbICOTE

®naxok Mo ocu oGecrnedvBaeT BKIIIOYEHWE/BLIKIIOYEHNE peXxuma y4yéTa yrma OCEBOW IUHWUM MNpu
MOCTPOEHMNMN KOMOHHLI. B KauyecTBe UCTOYHMKA OCEBOW NTIMHUM MOTYT CIYXXUTb KOOPAUHALMOHHbLIE OCU, Ha
NnepeceyYeHnn KOTOpbIX CO3AAETCA KOMOHHA, WM ApyrMe OGbekTbl, Hanpumep, CTeHbl UK JIUHWK
MOCTPOEHUS.

Ecnn cbnamox BKIMO4YEeH, npu nNo3UUMOHMPOBAHUK JOKatopa B Yy3esl CETKUM KOOopAUHaALMOHHbIX ocen
KOJTOHHa aBTOMaTtn4yecknm noBopavymBaeTcAa C y‘-IéTOM HanpaBleHna OcCWU. BBeﬂeHHbIVI yron noBopoTa
Ce4YeHUd KOINOHHbI CKnaabiBaeTcA C Yriom KOOpﬂMHaLLMOHHOVI ocn. AHanorm4yHo Ha yron nosopoTa
KOJMOHHbI BNMUAIOT BCnoMorarteribHble JTIMHUW, Ha KOTOpble NO3NLUMOHUPYETCA JTOKaTop B XoAe pa3MelleHnda
KOJTOHH.

Korma TpEXMEpHLIN noKaTop, WCNONb3yeMbld AN  pasMelLeHnss BHOBb CO34aBaEeMbIX  KOFIOHH,
nNpuobnmkaeTcsa K BCMNOMOraTeNbHOM fMHUW, MPOUCXOAUT €ro Mo3ULMOHMPOBAHUE M COOTBETCTBYHOLLASA
koppekums yrna. Ecnu nokatop cnos3vumoHWpoBaH Ha Tpebyemyl NWHUIO U pasMellaemasi KOnoHHa
npuobperna HyXHbIN yron, MOXHO HaxaTtb knaBuwy Shift n 3aTem npogomkarte OBWXKEHME rokaTopa,
yaepxuas knasvwy Shift Haxaton. [Npn aTom nokatop crnegyeTt BAofb BbIOpaHHOM BCNOMOraTeribHOM
NINHWK, COXPaHASA NPpMOBpPETEHHLIN yron. [lpyrne BcnoMoratesibHble NMHUK, pacnonoXeHHble Nobnmn3ocTwy,
Mpn 3TOM UrHOPUPYHOTCS.

3.4 MepekpbiTue

UTtobbl co3gatb Mogenb NnuTbl NepekpbiTusi, Bbloepute nNyHKT MeHwo Cospatb = [lepekpbiTe Unu
HaxxmuTe nukTorpammy MepekpbiTne B NnaHen MHCTpyMeHTbl 1 Ha Bknagke neHTbl Cosganue. Npu
3TOM B obnacTu naHenem CBOWCTB MOSIBNSETCS MaHernb CBOWCTB MHCTpymeHTa [epekpbitne. B
rpacpmM4yeckoM OKHE BKIHYAETCH JIOKaTop BBOAA TOYEK MMM FIOKATOp YKasblBaHWsl, B 3aBUCUMOCTU OT
BblGpaHHOro cnocoba NOCTPOEHNS KOHTYpa MnTbl NEPEKPbITUS.

KOHTYp mAuTbl - 3TO 3aMKHyTas JIMHWUS, KOTOpasi MOXET COCTOSATb M3 FIMHUIA pasHbIX TUMOB: OTPE3KM
NpsaMbIX, OYrM OKPYXHOCTEW, cnnaHbl, KpuBble Besbe n ap. [Ona nepekrnoyeHWs Tekywero Tuna
CO34aBaemMon NIMHMM UCMONb3yNTe MUKTOrpaMmbl U3 rpynnsl Cnoco6 nocTpoeHUsA Ha naHenu CBOWCTB
NWHcTpyMeHTa MNMepekpbiTue.

[nsi NOCTPOEHUS NIMHUM KOHTYpPa MiUTbI NEPEKPLITUS TaKKe MOXET OKasaTbCsl YAO0OHLIM UCMOoNb3oBaHWe
OCEBbIX NUHUIA (UNN KX hparMeHTOB) paHee co3daHHbIX OOBLEKTOB, MPUCYTCTBYHOWMX B Mogenu. lMpu
Bblibope cnocoba noctpoeHuss OceBasi OKaToOp BKMOYAETCA B PEXWM YKa3biBaHWS, NpeBpallasch B
Kypcop. C nomoLLblo Kypcopa crefyet ykasblBaTb OOLEKTbI, FIMHUM KOTOPLIX OOMKHbI MCMONb30BaTLCS
ONst GOPMMPOBaHUST KOHTYpa NAUTLI NepekpbITUs. Ecnu ykasbiBaTb Hapy»KHble MOBEPXHOCTU CTEH, OyaeT
Mcrnonb3oBaHa NWHUS, MPOXoasias Mo Hapy)XHOMY KOHTypy. Ecnu ykasblBaTb CTE€Hbl C BHYTPEHHEMN
CTOPOHbLI, ByaeT nocTpoeHa NUHMS, NPoxoasilias No BHYTPEHHEN MOBEPXHOCTU CTeH. Ecnu ykasbiBaTb
BEPXHWI TopeL,, ByaeT ucnonb3oBaHa 0ceBast IMHUS CTEHbI.
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Puc. 3.5 lNaHenb cBoncTB MHCTpyMeHTa lMNepekpbiTue

[ns co3gaHus HOBOrO MepekpbITUS, CredyeT ¢ NMOMOLLBIO YNPaBnsoLWMX SNIEMEHTOB Ha NaHeny CBONCTB
UHcTpymeHTa MepekpbiThe 3aaaTb TOMWMHY MINTLI, BBICOTHYIO NMPUBA3KY OTHOCUTENBHO YPOBHS aTaxa
(rpynna YpoBeHb), MaTepuan W Ccrioli MOAENUPOBaHUA. 3aTemM C MOMOLLbI0 JlokaTopa BBECTU B
rpadyM4eckoM OKHE TOYKU, ONPEenensoLLne KOHTYP NiuTh.

Mpynna ynpaBnsiowmx anemMeHToB YPOBeHb CIYXUT ONs onpeaerieHns NnosiokeHUs NnuTbl NepekpbiTus
no BbICOTE. YpOBEHb MOXET GbiTb MO0 cBOGOAHBIM (ONpenensieTcs BbICOTHOW OTMETKOW nocrepHeit
BBELEHHON TOYKM KOHTypa), NGO TNpPUBA3aHHLIM MO BLICOTE K YPOBHI 3TaXa CO CMELLEeHUEM,
3aaBaeMbiM B YMCINOBOW hopme. YpoBEeHb NNWTbI MEPEKpbITUS ONpenensieT BbICOTHYI0 OTMETKY eé
BEPXHEW NITOCKOCTY.

IOna aBtomaTtusaumm cbopa Harpy3ok npu nocregylowenn obpabotke mogenu B pexume CAMNMPUP-
KOHCTpyKUUM Ha dTane co3gaHud U pefakTUPOBaHWSA MOAENen MAUT MNepekpbiTUS MOXKHO sagarb
3HaYEHWe pacnpenen&HHoi Harpysku Ha MIUTY. 3HaueHne pacrpenenéHHON Harpysku BBOAUTCS B TC/MP.

PenkatupoBaHue 3Ha4YeHWs] MOXHO OCYLLECTBMATb MPU MOMOLLM COOTBETCTBYHOLLUMX OKOH Ha MaHenwu
CBOWNCTB NpUKNagHoro MWHCTpyMeHTa I'IeperblTMe nnn B OUanNoroBbiX OKHaxX peaakTtnpoBaHUA
napameTpoB Kak 3HauyeHue napameTtpa Harpyska Ha nnuty n KpaTkoBpeMeHHas Harpy3ka Ha nnuTy.
WHTepnpeTauns nnvTbl NEPEKPbITUA NpU NPOYHOCTHOM pacyé€Te obblYHO OnpenensieTca Kak HecyLuui
KOHCTpykTMB. [lpM  aBTOMatusMpoBaHHOM cbope Harpy3ok 3afdaHHble 3Ha4YeHUs  Harpysku
npuknanbiBaeTcAa B npeaenax BHeWHero KOHTypa ninTbl NepekpbiTua B COOTBETCTBYOLLNX 3arpy>XeHuax.

OnuMoHHO ONUTENBbHO AENCTBYHOLWAA Harpy3ka MOXeET ObiTb NPOCYyMMMpOBaHa C COBCTBEHHbIM BECOM
NANTbI.

3.5 Banka

YTtobbl co3gatb mogenb 6anku, Bolbepute NyHKT MeHio Cospatb = Banka nnv Haxmute nukTorpammy
banka Ha naHenu UHCTpyMmeHTbl unu Ha Bknagke neHtbl Cospanue. [pu aTom B obnactn naHenem
CBOWNCTB MOSIBNSAETCS NaHernb CBOMCTB MHCTpyMeHTa Banka. B rpaduyeckom okHe BKOYaeTcsa nokarop
ONsi BBOAA TOYEK.
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Puc. 3.6 NaHenb cBoncTtB nHcTpymeHTa Banka

Cnoid
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C nomoLbto ynpaensiioLwmx 31eMEeHTOB Ha NaHenu CBOMCTB MHCTpyMeHTa Banka nnu B cnyxebHomM okHe
CeoicTBa 3aganTe marepuan M crnon mogenupoBaHusi. [nsa Bblbopa ceyeHus Gankm ucnonb3ymrte
ananor bubnuorteyHble O6GBLEKTbI, AOCTYMHbLIA MO HaxaTuio KHonkM CeyeHue. 3arem, UCMONb3ys
nokaTtop, BBeAMTe B rpadh4eCckoM OKHE TOUKW, ONPEAENSIIOLLNE OCEBYHO NIMHUIO Barku.

OceBas nuHUS 6ankv MOXeT ObITb MpedcTaBneHa LEnoYKOM YYacTKOB FMHUA PasHbiX TUMOB (OTPesku
NpsMbIX, OYTM OKPY>XHOCTEN) WM €OUMHCTBEHHbIM yyacTkom. OceBas nuHua Ganku moxeT 6biTb Kak
3aMKHYTOW, TaKk U He3aMKHyToW. [Ans nepeknioveHus Tekyllero Tuna co3gaBaeMoun NUHWUK, pexuma
Llenoyka n cBoricTBa 3aMbiKkaTb MCNOMb3yWTe MMKTOrPaMmMbl U conaxku B rpynne Cnocob nocTpoeHus
Ha naHernv cBONCTB MHCTpyMeHTa Banka.

Yron noeopoTa ceveHusi Ganku BOKpYyr eé ocu n3MepsieTcsl B rpadycax, UCYMCTISIETCS B HanpaBneHum no
4YacoBOW CTPErKe, ecrvi CMOTPETL B HanpaereHUn 13 Hadana Ganku B CTOPOHY e€ KoHLa.

Mpynna ynpaensiowmx aremMeHToB YPOBeHb CNYXWUT Ans onpeaeneHnst NonoxeHus 6anky no BbiCOTE.
YpoBeHb MOXET ObITb MO0 cBOGOAHBLIM (ONpenensderTcsl BbICOTHbIMW OTMETKaMM TOYEK OCEBOW JIMHWM),
nMbo NpMBA3aHHLIM MO BbICOTE K YPOBHIO 3TaXa CO CMELLEHWEM, 3adaBaemMbiM B uucrioBo copme. B
pexume (UKCMPOBAHHOTO YPOBHS MOAENUPYIOTCS FOpu3oHTanbHble Ganku. B pexume cBobogHoro
YPOBHSI MOXET BbINOMHATLCS MOAENMPOBAHNE HAKIOHHBIX CTEPXKHEBbBIX 3NTEMEHTOB KOHCTPYKLIMU.

i CBoGoaHbIN pexuM onpedeneHust ypoBHs. [puBsAska Ganku no BbICOTE onpenensieTcs
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KoopanHaTtaMun To4eEK OCEBOM NUHUK. Pexxnum no3sonsiet mMoaennpoBatb HakINoHHbIE Oanku.

w& Pexum ¢ dumkcnpoBaHHOM NPUBSA3KON OTHOCUTENBHO HWMXKHEW UMW BEPXHEN OTMETKM 3Taxa.
MpuBs3ka 3agaétcs B ymcnoBon popme. ObecnevmBaeTcs ropn3oHTanbHoOe NonoXeHne darnku.

3.6 OBepb

YTtoO6hI ModennpoBaTtb ABEPb, HAXMUTE MUKTOrpamMmmy ,D,Bepb B NaHemnu MHCprMeHTbI nnnm Ha BKnaagke
nenTbl CosgaHume. I'IpM 3TOM B 0OMacTu naHernen CBONCTB MOSIBMSETCA NaHenb CBOWCTB MHCTPYMEHTa
,U,Bepb. B Fpa(bM‘-IeCKOM OKHE BKITHOHaeTCaA NNOKaTop And BBOAA TOYEK.

Bbibop cnocoba npuBsi3ku Pasmepbl asepHoro
npoéma OTHOCUTENBHO npoéma
6a30BoN TOYKU

MNpHEAzKA CpHEeHTaumHAa
T
H . (m (= 1= [JRRT E::l LWHprkHa: | 900,00 BricoTa: | 2100,00
NapaMeETpEl FayBkHa: | 50,00 Mozpuma: | 5755.24 ¥poEeHs: | 0.00
BbI30B Ananora HaCTpoOrku YpoBeHb NoO BbICOTE ANS
napameTpoB npoéma u pasmMeLleHns npoéma
3anonHeHns OTHOCUTESNbHO nosia ataxa

Puc. 3.7 NaHenb CBONCTB MHCTPYMeHTa [iBepb

C nomoLLblo yNpaBnsioWMX SIIEMEHTOB Ha MaHenuM CBOMCTB WMHCTpPyMeHTa [Bepb 3aganite LUMPUHY W
BbICOTY ABEPHOro Npoéma u rmyOGuHy YCTaHOBKWU ABEPU (PAcCTOSIHWE OT MIIOCKOCTU CTEHbI 4O MIOCKOCTM
ycTaHoBKM nBepu). [Ona Bbibopa Tuna ABepu wucnonb3ynte puanor BubnuoteyHble O0O6GBLEKTHI,
OOCTYMHbLIN MO HaxaTtuto kHonku Mapametpbl. 3atem, mncnonb3yss 3D nokatop B rpadpuyeckoM OKHeE,
onpegenuTe NosnoXeHWe ABEPHOTo NPOEMa OTHOCUTENBHO CTEHbI.

[lBepHON Npo€m MOXeT BbITb MO-pa3HOMYy NPUBS3aH OTHOCUMTENBHO 3agaBaemMon 6a3oBOM TOYKK: CrieBa,
cnpasa, no LeHTpy. [Ins nepeknioveHns TEKYLLEro pexvmMa NpUBsSi3KM NPpoéma UCMomnb3ynTe NUKTorpamMmmbl
B rpynne MNMpuBsa3ka Ha naHenu CBOWCTB MHCTPyMeHTa [iBepb.

Mogenb aBepu MoXeT 6bITb OPUEHTUPOBAHA OTHOCUTENBHO NMLEBOM UMW TbINIbHOM CTOPOHbI CTEHbI. [ns
HECMMMETPUYHBIX OBEPE BO3MOXHA 3epKarnbHas opueHTauus. [epekntoyanTe pexum C MOMOLLbIO
nuktorpamm B rpynne OpueHTtauusa. [ukTorpamMmbl B rpynne OpueHTaumMsa BAWAIOT Takke Ha
HanpaeneHne OTKPbIBaHUS OBEPW.

3.7 OkHO

UTo6bl MCMONHUTL MOAESNb OKHA, HaXMuUTe nNukTorpammy OKHO B naHenu MHCTPYMEeHTbI Unu Ha BKragke
neHTtbl CospanHme. lMNMpu 3TOM B 06MacTM NaHenen CBOWCTB MOSIBNSAETCS NaHefb CBOMCTB MHCTPYMEHTa
OkHo. B rpachnyeckom OKHe BKIoYaeTCs fokaTop 4S9 BBOAA TOYEK.

©2018 OO0 «COPOC». Bece npasa 3aujuwyeHbl



MpuBa3ka npoéma K OpuieHTauus OKHa Pa3mMepbl OKOHHOIO

©a3oBoW To4ke OTHOCMUTENBHO CTEHBbI npoéma
MNpHEAzKa CPHEHT ALLM:
1.C1[3 £ TR @; LWkpuAa: | 1200.00 BricoTa: | 1400.00
lm napamMeTpbl I AaybuHa: | 50,00 Mozkuma: | 9428.57 ¥poeeHe: | S00.00
Bbi3oB Ananora HacTPOMKM YpoBeHb OKHa — BbICOTa
napamMmeTpoB OKOHHOro npoéma NMOAOOKOHHMKa OT nona
1 ero 3anonHeHua aTaxa

Puc. 3.8 NaHenb cBONCTB MHCTpyMeHTa OKHO

C nomoLLbio YNpaBnsowWwmx 3MeMEeHTOB Ha NaHenu CBOWCTB WHCTpyMeHTa OKHO 3afjavTe LUMPUHY U
BbICOTY OKOHHOrO Mpoéma u rmybuHy ycTaHoBKM OkHa. [ns Bbibopa Tvna OkHa Mcnonb3yhTe Auanor
BubnuoteyHble 06BLEKTbI, AOCTYMHbLIN MO HaxaTtuo kHorku [Mapametpbl. 3atem, wcnonb3ys 3D
nokatop B rpacpmyeckomM okHe, onpedenuTe NonoXeHne OKOHHOIO NPOEMa OTHOCUTENbHO CTEHBI.

OKOHHbI NMPOEM MOXET ObITb NpMBA3aH MNO-pa3HOMY OTHOCUTENLHO 3aJaBaeMOoV flokaTopom 6as3oBon
TOYKM: CNeBa, cnpaea, Nno UeHTpy. [na nepekntoyeHns TEKYLLEro pexmnma npuBasky Nnpoéma nucnonb3ymrte
nukTorpammel B rpynne MpuBaska Ha naHenun cBONCTB UHCTpYyMeHTa OKHO.

Mogenb okHa MOXET OblTb OpMEHTUPOBaHa MO JIMUEBOW UMM MO ThiTbHOW CTOPOHE CTeHbl. [na
HECUMMETPUYHBIX OKOHHbIX OflOKOB BO3MOXHA 3epkanbHas opueHTauus. [lepekntovanTe pexum C
NMOMOLLIbIO NUKTOrpamMm B rpynne OpueHTauus.

3.8 Mpoém

B HEKOTOpPbIX arieMeHTax Moaesnn, Takmx Kak: CTeHa, nepeKkpbiThe, KPoBNA - MOXHO BbINOINMHUTb I'IpOéMbI.

UTto6bl co3gaTtb NPoém, Haxmute nuktorpammy poém B naHen MHCTPYMEHTbI 1 Ha BKNagke NeHThbI
CozpaHue. [pu aToM B 06nacTu naHenen CBOMCTB MOSBNSAETCA NaHenb CBOWCTB MHCTpyMeHTa [poém. B
rpacdomMyeckom OKHE MOSIBMSIETCSA KypCop, MO3BOMSANLWMA BbINOMHATL yKasbiBaHWe 00bekToB. C NOMOLLbHO
Kypcopa YKaxuTe OOBLEKT, B KOTOPOM TpebyeTcsa BbINOMHWUTL NPOoEM. [Mpu 3TOM nokaTtop nepexoauT B
peXum BBOAA TOYEK, @ MIOCKOCTb MOCTPOEHUS OPUEHTUPYETCA napannenbHO yKasaHHOW MNIOCKOCTU
obbekTa.

MyTém nocnemoBaTenbHOrO BBOAA To4vek € nomollbto 3D nokatopa copmMmpynte KOHTYp npoéma.
Mpoém OyneT BbINOMHEH, Kak TOMbKO OygeT 3aBeplleHo opMupoBaHMe KoHTypa. KoHTyp npoéma
npeacTaenser cobon 3amMKHYTYHO JNIMHMIO, COCTOSILLYIO M3 OTPE3KOB MPSMbIX U(Mn) gyr oKpyXHocTen. [ns
NEepEeKITOYEHNsT TEKYLLero Tuna co3daBaeMOoM JIMHMM MCMOMb3ynTe MNUKTorpamMmmbl M3 rpynnbl Cnoco®
MOCTPOEHMS Ha NaHenNn CBOMCTB MHCTpymeHTa Mpoém.

Beibop  cnocobos MepekntodeHne
MOCTPOEHUST TNHWU opueHTaumm  ansd
KOHTypa npoéma T HECMMMETPUYHBIX

! KOHTYPOB NPOEMOB
s/ JJ o=l gl A
#

| MapameTpel | |-||:ID|:IE-'3EITS

BbizoB pguanora Bbibopa KomaHpa [lpopesaTb nossonset
napamMeTpu4eckux KOHTypoB BbIMOMHWUTL MPOEM MO 3apaHee
NpoéMOoB 13 Gubnmotekn NMOCTPOEHHOMY KOHTYpPY

Puc. 3.9 lNaHenb cBoncTB MHCTpyMeHTa Mpoém
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AnbTepHaTMBHbLIN cnocob co3gaHus npoéma: Bocnonb3oBaTbcd koMaHaow [MMpopesatb. KomaHaa
OOCTyMHa, ecnv nepeq Bbi30BOM WHCTpyMeHTa Mpoém npenBapuTenbHO BbIAENUTL JIMHUKO KOHTYpa U
00beKT. JInHMA KOHTYpa AormkHa BbiTe 3aMKHYTOW. Ecnn NUHUS He HaxoguTCA B NMITOCKOCTM NMOBEPXHOCTU
0bbekTa, TO OHa OydeT cnpoeuMpoBaHa Ha Heé, U NMPoEM OyaeT BhIMOMHEH MO KOHTYPY, ONpeaensemMomy
npoekumnen.

Mpn nocTpoeHun KOHTypa Mpoéma ObiBaeT ygoOHO MNO3MLMOHMPOBATL JIOKATOP C MCMOMb30BaHMEM
aHanuMTU4ecKoro npeacTasneHns mogenu. [ns aToro BKIYUTE PeXuMM Bu3yanusauun AHanuTtu4eckas
MoAersib C NOMOLLBI0 COOTBETCTBYHOLLEN MUKTOrPaMMbl Ha NaHenu NHCTpyMeHToB Busyanusauus.

|
i
B atom pexnme 00BbEMHbIE MoOenu CcTeH 6yﬂ,yT 3aMeHEHbI |/|306pa>KeHv|eM NNOCKMX NNacTuH,

0003Ha4aLWmX UX CepeanHHble NIOCKOCTU. pyM MOCTPOEHUSIX WUCMONb3yhTe MPUBSA3KY K BEpLUMHAM
nnacTuH nNo Knasuwe F2.

3.9 JlecTHMua

YTtobbl BHECTM B NPOEKT MOAENb NECTHULbI, BbibepuTe NyHKT MeHo Cospartb/JlecTHULA U HAXMUTE
nuktorpammy JlectHuua B naHenu UHCTpyMeHTbl unu Ha Bknagke neHtol Cospganue. [Npu atom B
obnacTn naHenen CBOWCTB MOSIBMSIETCA MaHenb CBOMCTB UHCTpyMeHTa JlecTHMua. B rpacdmyeckom okHe
BKIMOYAETCS NOKaTop ANs BBOAA TOYEK.

MHuaunkaums
BblIBpaHHOro
TMNa NecTHUUbI

BbisoB pguanoros  ans
HaCTPOMKM  napameTpoB
ANeMeHTOB J1eCTHULbI
ETgnéHH ,ﬂ,J‘IMHEIIi [=ERIEE] ,7 ﬂDBDDDTIi
arpaxxaeHye NecTHWUE 25 no x u BOKPYT £ L
OCHOBAHWE BbIEDTali Moz A ,7
MoKpLITHE  NeCTHMUE 15 noy u
UJMDMHEIIi MozumA ,7
NECTHMLE 1.2 no < u

~__

BbizoB guanora Bbibopa OcHOBHblE pa3mepbl 1

TUNa necTHULbI no3vumMi  NecTHUUbI
MOXHO 3agaTb B OKHax
penakTMpoBaHus

Puc. 3.10 NaHenb cBOMCTB MHCTpYMeHTa JlecTHuua

B okHe cBOMCTB MHCTPyMeHTa JlecTHML A MOXHO 3adaTb NapameTpbl NecTHUUbIl. Bo-nepBbix, Tpebyetca
BblbpaTb TN necTtHuubl. Bo-BTOpbIX, crnegyeT onpeaenutb OCHOBHble pasMepbl. [anee, MOXHO
onpegenuTb Apyrne napameTpbl U KOHCTPYKTMBHBIE OCOOEHHOCTW.

[na HacTpoiikM napaMeTpoB OTAENbHbIX 3MEMEHTOB NECTHUUbI MCMOSb3ynTe KomaHabl: CTyneHwm,
OrpaxpeHue, OcHoBaHue, MokpbiTne. Kaxxaas 13 aTux kKomaHag NpUBOAUT K BbI3OBY Auarnora HacTponku
napamMeTpOB COOTBETCTBYHOLLENO 3rIEMEHTa NECTHULbI.

C nomoLlublo nokatopa B rpacmyeckoM okHe BBeauTe 6asoByt0 Touky. [MOCTpoeHWe Mopenu necTHULbI
OCYLLIECTBISAETCA HEMOCPEACTBEHHO Nocre BBoda 6a30BOM TOYKM C YH4ETOM €€ KOOpAMHAT.

Mogaenb necTHULbI OTHOCUTCS K TEKYLLEMY 3Taxy.

[na necTtHWUbl MOXHO 3adaTb MNapaMeTpbl TeHepuUpOBaHWS aHanMTUYecKoi Modenu, rae ykasaTb
Harpysky Ha Kaxabli mMapw W Ha nrowagky: OJIUTENbHYI0 M KPaTKOBPEMEHHYI0 COCTaBnsiowue; u
YCMOBUSI ONVPaHWs: LUApPHUPbI, XXECTKYIO 3adernky W OTCYTCTBME ONUpaHUs MeXAy KpasMu Maplien u
CTeHaMM NIeCTHUYHOrO KoroAua.
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3.10 Kpbiwa

YUTtoObl MogenupoBaThb Kpblily, Bbibepute nyHKT MeHio Co3patbh / Kpblwa nnv Haxmute nUKTorpammy
Kpbiwa B naHenn UHCTpymeHTbl unu Ha Bknagke neHtbl Co3paHwme. Npu atom B obnactv naHenewn
CBOWICTB NOSIBNSAETCH NaHenb cBOMCTB MHCTpyMeHTa Kpbliwa. B rpadhnyeckom okHe nokatop NepexoauT B
pPEeXUM BBOAA TOYEK.

Bbibop cnocobos OnpegeneHne ypoBHSsI
NOCTPOEHNA NUHUN OCHOBaHUA KpoBnun
KOHTYypa KpoBnu (6e3 y4yéta cecos)

Cnocob MocTpoeHHA YpoEEHE MaTepHan Cnof

V4 __,f d @ =] & ?::;::ib i | 000 2 |0H£LW'IHH v|[é§ |CnoHCP.I'Ichf|P v| @

u NapaMETRE! H . Baneroean - ] %\YI'DH CEATS | TaonwHHa : CEec :

Bbibop TMna MoBopoT mMogenu OTMEeHUTb
reoMeTpumn KpoBMnn KpoBnu noapesKy Kposnu

Puc. 3.11 NaHenb cBoncTB MHCTpyMeHTa KpoBnsi

[ns cosgaHnsa mMopenu Kpbiwu, criedyeT BblbpaTb Twn, 3adaTh Yron ckarta, TOSLWUHY, BEMUYMHY CBeca,
BbICOTHYHO MPUBA3KY OTHOCUTENBHO YPOBHS 3Taxa (rpynna YpoBeHb), MaTepuan 1 Cloi MogenmpoBaHus.
3atem ¢ nomoulbto 3D nokaTopa BBECTU B rpaddUHECKOM OKHE TOYKM, OMNpedensitoLmne KOHTYp OCHOBaHUS
Kpblm 6e3 yyéTta ceeca.

KOHTYp OCHOBaHWs KpOBMM - 3TO 3aMKHyTas fIMHUS, KOTOpas MOXET COCTOSATb M3 NIUHUIA pasHbIX TUMOB:
OTPEe3KN MpsMbIX, AYrM OKPYXHOCTEW. [Ns nepekniodeHus TeKyllero Tuna Cco3gaBaeMol NUHUM
UCNOmnb3ynTe NUKTOrpaMmMbl U3 rpynnbl Cnoco6 NOCTPOeHUs Ha NaHenu CBOWCTB MHCTpyMeHTa KpoBns.
MocTpoeHne Mogenu KpoBMM BbIMOMHSAETCA Ha OCHOBE BBEOEHHOTO KOHTYpa KpbILWKW C YY4ETOM 3a4aHHOrOo
cBeca (cMm. puc. 3.12).
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lMocTpoeHue nWHWM KOHTypa
OCHOBaHus Kpbiwy (6e3 yuéta
CBeCOB)

CBecC KkpbllLUM 3adaH B x
NPOEKLMM Ha nnaH Yron ckaTta KpbiLum

/ OTmeTKa ypoBHSA

TonLmHa KpbILLIK ‘}; s

KOHTYp  Kpbilwn
C y4€TOM cBeca

Puc. 3.12 lNocTpoeHre mogenu Kpbiwu

Mpn BKNIOYEHHON KHOMKe PUKcaLMA YPOBHA OTMETKA YPOBHS OCHOBAHMWS KPbIKN MOXET ObITb

3agaHa B BMae (PMKCUPOBAHHOIO YMCMa OTHOCUTENBHO YPOBHA aTaxa. [1py OTKNHOYEHHOW KHOMKe

®dukcaums ypoBHA OTMETKA YPOBHA ONpPedensieTCs BbICOTHOM OTMETKOW MOCMEedHEeN TOYKM
KOHTypa, BBOAMMOW Npu NOMOLLM NnokaTopa.

[na BKMOYEHUS/BBLIKMIOYEHNST peXMMa [OBWKEHUS fokatopa BAonb ocu Z (TOMbKO MO BbICOTE)
ncnonb3ynte kKomomHauuo knasumw Shift + Z.

Ha ocHOBaHWM BBEAEHHOW MNMHUM KOHTYpa KPbIWKW MOryT OblTb MOCTPOEHbI MOAENMW KpbIl PasnnyYHbIX
TmnoB (cm. puc. 3.13).

BanbmoBas

LLnnuosas

MonyBanbmoBasi LLlaTpoBas

Puc. 3.13 lNpumepbl TUMNOB KPbILL

3.11 TMpoctpaHCcTBO

VHCTpyMeHT npegHasHadeH Ond obo3HayeHust NMpOCTPaHCTB M MOAENUPOBaHMSA MNoOMeLeHnin. YTobbl
co3gatb Mogenb nomelleHus, BbibepuTe NyHKT MeHio Cospgatb / [poOCTpPaHCTBO WM HaXmuTe
nukTorpammy lNpocTpaHcTBO Ha naHenyu MHCTpyMeHTbl unu Ha Bknagke neHtsl Cospanme. NMpu atom B
obnacTtun naHenen CBOMCTB NOSBNSAETCA NaHeNnb CBOWCTB MHCTpyMeHTa lMpoctpaHcTBo. B rpaduryeckom
OKHE ITOKaTop NEPEXOAUT B PEXUM BBOOA TOYEK.
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Cnoco6 ortcuéra u
3HaveHune BEpPXHeW
OTMETKM NOMELLEHNS

Bbibop crnoco6boB
NMoCTPOEeHUst NHKK
KOHTYpa nomeLLeHust

Cnoin MogenupoBaHus
ANS noMeLLeHuns!

Znochd nocTposHMA BepxHAA 0THETKE Cnof

/ j ._A) O I=] & g::;:::b 0.00 \‘;& MoMewwEHHA v @

‘] NapaMaTRE! Hm«y YpoEeHE § | 0,00 \Hassame: B1aoEan Teppaca K-eHT nnowagam: | 0.5

Homep nomMeLeHna ypOBeHb nomMeLlleHna no BbiCOTE
Ana aKkcnnmkauun OTHOCUTENbHO NMora 3Ttaxa

Puc. 3.14 lNaHenb cBonCTB MHCTPYMeHTa MpocTpaHCcTBO

C nomouubto ynpaenarwwWmx 3rneMeHTOB Ha naHenu CBOWCTB MHCTPYMEHTAa npOCTpaHCTBO 3apganTte
HOMep nomMeulleHuA, ero HasBaHue, BbICOTHble pPaMKM B MPUBA3KE K YPOBHK 3TaXa, KOS(*)(*)I/ILI,I/IeHT
nnowanu, Bbl6epMTe cnon mMoagennpoBaHuA.

3atem c nomowbto 3D nokatopa BeBeguTe B rpacddMYeckoM OKHE TOYKW, OMNPEenensiolne KOHTYp
nomeLLeHus.

KOHTYp nomeLLeHns - 3T0 3aMKHyTas fNHUSA, KOTOpasi MOXET COCTOATb U3 OTPE3KOB MPAMbIX n(unu) gyr
OKpyXHOCTen. [N nepeknodeHns Tekywero Tuna co3gaBaemMon MWHUKU UCMOMNb3yNTe MUKTOrpaMmbl U3
rpynnbl Cnoco6 nocTpoeHuns Ha NnaHenun cBONCTB MHCTpyMeHTa MpocTpaHceTBo.

MocTpoeHne moaeny NpoMcxoguT No 3aBepLUeHU BBOAA JIMHUM KOHTYpa.
Mogenb nomeLleHns noMeLlaeTcs Ha TEKYLUN pegakTupyembli aTax.

Cpeoun napameTpoB NOMELLEHUS, B YaCTHOCTW, NpeacTaBneHbl napaMmeTpbl UHTepnpeTaumns 1 Harpyska.
MapameTtp UHTepnpeTauma ans oobekToB TMna MpPocTpaHCTBO MOXET NpUHUMATL 3HavYeHus: Hazpy3ka
unn UeHopuposams. Ecnn napameTp MHTEpnpetaumsi yCTaHOBIMEH B 3HayeHwe Hazpyska, To npwu
OpMMPOBaHMM 3arpy>XeHni MOXeT ObiTb co3gaHa Mofenb pacnpedenéHHOM Mo Nnoladn Harpysku,
COOTBETCTBYIOLLIEN 3TOMYy MoMelleHuio. 3HavyeHMe napameTpa Harpyska onpegenser BenuuuHy
SKCMyaTauMOHHOW Harpyskd, NpOM3BOAMMON B Mpegenax MoMeLleHusl. YUuTbiBalOTCH ANUTENBHO
OENCTBYIOLLAs U KpaTKOBPEMEHHAS COCTaBMAOLLME.

LLUAXTA

OnemeHT Tuna «lpocTpaHCTBO» MOXET UCMONb30BaTbCS ANA NONyYeHWs MPOEMOB B MNMTax NEPEKpbITUS
Cpa3y Ha HeCKOmnbKuMX aTaxax. [nsi aToro cosgamTte Ha nobom aTaxe MoMeleHue, Has3oBuTe ero,
HanpuMMmep, NECTHUYHBLIM KOMOALEM UMK NUTOBOW LIAXTOM UK BEHTKAHaNoM 1 T. n. 3atem Bblgenute Te
NAUTbl  MEX3TaXHbIX MEPEKPbITUA, B KOTOPbIX TPebylTcss OTBEpCTMSl, W BbIAENUTE MOMELLEHUE.
Bocnonb3yntech komaHgon «lllaxtay» Ha Bknagke «CosgaHvey. B pedynbrarte B yKasaHHbIX NnvTax OyayT
co3faHbl NPOEMbI, aCCOLMMPOBAHHbIE C KOHTYPOM BbIOpaHHOrO NMomeLlleHus. PeqaktupoBaHue KOHTypa
nomMeLleHus 6yoeT NpMBOaUTL K aBTOMaTUYECKO MOoAUMUKaLMM NPOEMOB BO BCEX CBSI3aHHbLIX NAUTax Ha
BCEX dTaXKaX.

3.12 Teno

MomnMo 0GLEKTOB, NPEACTaBMsLWMX cOBO0M ONpPeaenéHHbIE KOHCTPYKTUBHbIE SNIEMEHTbI 3aaHusl, MOXHO
MOAENMPOoBaTh HEKOTOPbIE abCTPaKTHbIE TENa 1 NOBEPXHOCTU. [Nt 3TOro MCMOoNb3yiTe NHCTPYMEHT Tero.

VHTepdenc B cTune «neHTa» npeanaraeT MEHIO pasnnyHbiX 0ObEKTOB Nnog 3arorioBkoMm 3D-Tena.

B «knaccuke», 4tobbl Co3aaTh Teno, BOCMNonb3ynTech koMaHgon meHio Cospartb / Teno / Mpuama (unu
Cdrepa, vnuv gpyroe) nnm HaxxmuTe nuktorpammy Terno B naHenu UHcTpymeHThl. [pyn atom B obnactu
naHenen CBOWCTB MOSIBNSETCA MNaHerb CBOWUCTB WHCTpyMeHTa Teno. B rpaduyeckom okHe rokatop
NepexoanT B PEXUM BBOAA TOYEK.
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Puc. 3.15 3D Tena B «IeHTe» U1 NaHenb CBOMCTB MHCTpyMeHTa Teno

B naHenn cBoncTB WHCTpymMeHTa Teno BbiDepuTe Tun Tena WM MOBEPXHOCTU: MNpu3Ma, KOHYC,
NoBEPXHOCTb BpalleHusi, cdepa, runepbonuyeckun napabonoua. Beibepute crnon mogenupoBaHus, K
KOTOPOMY [0SKHa ObITb OTHECEHA MOAENb.

Ona nocTtpoeHus npuambl, KOHyca W MNOBEPXHOCTU BpaleHus Tpebyerca obpasyowas nuHuS.
OO6pasyowasa nuHNS MOXEeT NMpeacTaBnATb COOOW 3aMKHYTYHO WITM HE3aMKHYTYHO LeNOYKYy CErmMeHTOB:
OTPEe3KoB MpPAMbIX, AYr OKPY>XHOCTEW, CNManHOBbIX KpMBLIX W T.M. Llenoyka cermeHToB hopmupyetcs
nyTéM MOCneoBaTeNbHOIO BBOAA TOYEK C MOMOLLBIO JloKaTtopa B OKHe rpadudeckoro Buga. [Ons
nepekrnioyYeHns TeKyLLero Tuna cosgaBaeMon nuHum (npamas, gyra v T.4.) UCNOMNb3ynTe NUKTOrpaMMbl U3
rpynnsl Cnoco6 nocTpoeHns Ha naHenn CBONCTB MHCTpymeHTa Teno.

[nsa noctpoeHvs NpU3Mbl crieqyeT 3agatb 0OpasyoLwyo NUHWIO, NPEACTaBMSOWY0 CODOV 3aMKHYTYHO
LenoYKy cermMeHToB. 3atem, TpebyeTcs 3agatb BbICOTY MpU3Mbl NyTEM rpachmyeckoro BBoga ABYX TOYEK
nnbo B YMcrioBon hopme B OKHe BBOAA KOOPAMHAT.

[nsa nocTpoeHus KoHyca cnegyeT 3agaTb 00pasytoLLy0 NNHWIO, a 3aTEM BBECTU TOUKY — BEPLLMHY KOHYCa.
MocTpoeHne obpa3sylowen Ons NOBEPXHOCTU BpaLieHUs NnpeaBapsaercd 3agaHveM MOMOoXKeHUs ocu
BpaweHusa. [nockocTb, B KOTOPOW NEXWUT OCb BpalleHus, ornpefenseTcs Tekywen MnnocKoCTbio
noctpoenus. MNMepeknodeHne TeKyLLEN NNOCKOCTU NMOCTPOEHUSA MPOUCXOONUT NO HaxaTuio Knaeuw Alt+X,
Alt+Y. NukTtorpammel rpynnsl Cnoco6 NOCTPOeHUs He BNYSIOT Ha 3aaHne OCK BPaLLLEHMS.
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2. BbinonHsem noctpoeHune
obpasytoLen 3. 3aBepLuaeM NocTpoeHve

Puc. 3.16 NocTpoeHre NnoBepxHOCTM BpaLLeHUs

3apanTe nornoxeHwe ocu BpalleHWUst B MIIOCKOCTU MOCTPOEHUs MpW MOMOLM TPEXMEPHOro rokatopa
BBOOA TOYEK. 3arem MCMonb3ynTe nokaTtop Ansa BBoga To4Yek NnuHumM obpasytowwen. MNMpocneante, 4TobbI
obpasytowas Obina 3agaHa B MMOCKOCTU MOCTPOEHMs. 3aBeplunte MNOCTPOEHWE NUHWM OOHUM U3
M3BECTHbIX CnocoboB (I'IOBTOprII7I BBOA TO4YKW, 3aMblkaHuWe TJMHUKN, KOMaHAa KOHTEeKCTHONo MeHKo
Co3patb).

Onsi noctpoeHns cdepbl JOCTAaTOMHO BBECTM KOOPAWMHATHI TOYKWU, OMpEeadenstowen noroXeHne LeHTpa
cepbl, U KOOpPAUHATLI BTOPOW TOYKM, onpedenstowen paguyc cdepbl.

MocTpoeHne runep6onuyeckoro napabononaa BLINOMHAETCA NOCPEACTBOM MOCNEN0BaTENbHOIO BBOAA
YeTbipéX TOYEeK npu nomowm nokatopa. [ukrorpammbl rpynnbl Cnoco6 NOCTPOEHUs He BIMSIOT.
®parmeHT NoBepxHOCTU runepbonuyeckoro napabonovga orpaHMYeH YeTbipbMsi OTPE3KaMU MPSMbIX,
COEAVHSOLWMX YeTbipe BBEeAEHHble TOukW. B kadectBe napameTpoB runepbonuyeckoro napabonouaa
MOXET ObITb HACTPOEHO KONMUYECTBO pasbueHnit Ha nnactuHbl No U 1 no V HanpaeneHuaMm, pa3buska Ha
TPEYronbHUKN (PEKOMEHOYETCS OS5 OTCEKOB C OOMbLLION KPUBU3HOW) U TOMLLMHA NMacTyH (Mo BepTMKanm).

JTto6oe Teno nnmn NnoBepxHOCTb MOXET BbITb OTHECEHO K ONpeaenéHHOMY Crno MogenupoBaHuda. Moaenb
Tena(noBepxHOCTN) OyaeT npMHagnexaTb TEKYLLEMY aKTUBHOMY 3Taxy.

[ononHuTenbHble pa3HOBUOHOCTM NMOBEPXHOCTEN U NUHWUIA MOTYT ObITb MOMYy4Y€Hbl MPU NMOMOLLN cepBuca
JNInHMM n noBepxHOCTU, AOCTynNHoro B MeHwo CepBuc. CepBMUC NOCTPOEHUSI NIMHUA U NMOBEPXHOCTEN
npefocTaBnseT BO3MOXHOCTb 3adaTb (QOPMyny, OMNpeaensitowyto MNPOCTPAHCTBEHHYIO JIMHUIO UMK
NPOCTPAHCTBEHHYKD MOBEPXHOCTb. [1OCTpOEHME OCYLLEeCTBNSAETCA C AUCKpeTusaumen (pa3dbueHnem) Ha
3aJaHHOE KOMNMMYECTBO Y4YaCTKOB.

HesaBucumo oT cnocoba MOCTPOeHWUs:: napameTpuyeckasi MOBEPXHOCTb, 3afdaHHas rpaduyeckn wunm
aHanuTM4eckasi MOBEPXHOCTb, Mony4YeHHasi No dopmyre, - NOBEPXHOCTU MOryT OblTb MCMONb30BaHbI B
KayecTBe UCTOYHMKa NPOCTPaHCTBEHHOM POPMbI A4S MOCTPOEHUS aHaNUTUYECKOA MOLENU KOHCTPYKLMN.
Mpn 3TOM KaXOOMy OTCEKY MOBEPXHOCTM OyaeT COOTBETCTBOBATb MnacTvHa B aHaNMTUYECKON MOAEnW.
Ecnn oTcek NOBEPXHOCTU 3afaH YETbIPbMSI TOMKaMU, HE NeXaliMMu B O4HOWM MIOCKOCTKU, TO Takon OTcek
annpoKCUMMPYETCS NAPON TPEYIOMbHBLIX MNACTUH.

B pexume CAMNOUNP-KOHCTPYKUWW npun novcke nepeceveHun nnacTvH, MOMYyYEHHbIX M3 OTCEKOB
MOBEPXHOCTEN, PEKOMEHAYETCSA OTKNIOUUTL onuuio JoTaruBatb. JTO yckopsieT onepauuto (0Co6eHHO,
npu 60nbLIOM KONMMYeCTBE OTCEKOB) U NPEAOTBPaLLAET HexxenaTelbHoe CMeLLEHME KOHTYPOB OTCEKOB.
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3.13 3D-noBepxHOCTU

OtoenbHbIA  KNacc co3gaBaeMblX OOBLEKTOB — NOBEPXHOCTH, YynpaBndemMble JTUMHUAMN. Cnocob
nHTEpNpeTaunn ynpaenAarowmnx NNHWIA BbI6VIpaeTCF| nocpeacrteoOM MEHKO Ha naHenu nOBerHOCTVI BO
BKnaake neHtol Co3gaHue.

AHHOTALMK Euasl PeaakTHpOEaHKME

1 @ D Asepe y gtﬂ é |] D % Q i—é:ﬁ lﬂl 1 é \U'Jj 1_ @; @3,&,3%&

Llaxta I:ngHo NectHuya Qow JlHKWA Kpeiwa 3D 30 no {]é MpocrpadcTeo [T @ MocTpouTe % STam GCBoﬁcrsanpoeKTa
S S < Tenav |[AMHUKN™ =

TROEHWA Mosepx ABTOMATHHECKOE CO34aHNE Mpoekt
1 TpaekTopuAa 1 oBpasywowan

= 1
poekt L:06WWA BUA X ¢Q2 1 TpaekTopua 2 oBpasyiowme

2
,[{IETpaerrophnloapasymuJ,an %

2TpaskTopuk 2 06ff 5 Co3gaHne NOBEPXHOCTH NO 2 TPAEKTOPWMAM 1 1 06pasyroued

1 YKasblBaKTCR AMHUK TPAEKTORUK
W AMHWA 06pasyiouei. Mopsgok
YKASBIEAHMA MMEET SHAYEHUE,
MepEoi yKkasHBIETCR
TRAEKTOP A,

Puc. 3.16 NocTpoeHne noBEpXHOCTH, yNpaBnsieMon JIMHUAMU

UToOBI HOCTPOUTH TAKYIO IOBEPXHOCTD, HY)KHO 3apaHee IMOCTPOUTH YIPABIISAIOIINE JTHHHH,
KOTOpbIe OyIyT UrpaTh poJib 00pa3yrolux U Hanpasisonux. [loBepxHocts opMupyercs kak
MIPOCTPAHCTBEHHBIN ClIe/] IBMXKEHHS 00pa3ylolel BJoJIb HanpaBJstoniel (Tpackropun). B
cllydae MCIOJIb30BaHUs ABYX TPACKTOPU 00pa3yromiast MOXKeT Ae(pOpPMHPOBATHCS TAKUM
00pa3oM, 4TOObI ClIe0BATh OJHOBPEMEHHO TI0 ABYM TPAEKTOPHUSM.

[TocTpoeHue BBINMONHSETCS B TPH dTana:

1. CtpouM MpoCTpaHCTBEHHBIE JINHUU.
2. VYka3bIiBaeM CHayalla TMHUH-TPACKTOPHH, 3aTEM JIMHUU-00Pa3yIoNIHe.
3. Brinupaem koMaHIy IOCTPOEHUS IOBEPXHOCTH U MOJIy4aeM pe3ylbTar.

B 3aBucuMOCTH OT KOJIMYeCTBa BBI6paHHBIX JIMHUH AOCTYIIHBI TC UJIM UHBIC KOMAaH/IbI
MOCTPOCHUS TTOBEpXHOCTEH. JIJIs MOCTpOEHUsI MPOCTOM KMHEMAaTHYECKON TTOBEPXHOCTH (O/IHA
TpaCKTOpHA, OAHA 06pa3y10ma;1) J0CTAaTOYHO IPEABAPUTCIbHO BLIACINTL ABC JIMHHUU. I[J'I}I
MOCTPOCHUS TOBEPXHOCTHU 1O ABYM TPACKTOPUAM C IBYMSL O6pa3y10H_II/IMI/I HYXHO
NpEABAPUTCIIBHO ITOCTPOUTL U 3aTEM BBIACIIUTL YCTHIPC JINHUH. B sTom CJIydyac repBas
o6pa3y10maﬂ 6y,HeT, IJIaBHO NIEPETCKasd, MpEBpaAIATLCA B APYI'YIO 06]333}’1011.[}7}0, nepemMenasacb
OOAHOBPEMCHHO 11O ABYM IIPOCTPAHCTBCHHLIM TPACKTOPHAM.
Takue MOBCPXHOCTU MOTYT UCIIOJIB30BATLCA, HAIIPUMCED, I TCHECPUPOBAHUSA CIIOKHBIX (bOpM
HOKpLITHfI, MPOCTPAHCTBCHHBIX KOMMYHI/IKaI_II/Iﬁ HJIN TaHOYCOB.
Z[JIH MOACIIUPOBAHHUA HpOCTCfII.HCFO nma"nayca y2[06H0 HCTIOJIB30BATh IIOBCPXHOCTH I1O O,[[HOfI
TpacKTOPUHU C IBYMS 06p33y10LLII/IMI/I I[J'Iﬂ CO3JaHUs IMOBCPXHOCTU MMAHAYCA BBIACIIATE CHAYaJIa
©2018 OO0 «COPOC». Bece npasa 3aujuwyeHbl




Tpaekropuro (1), 3aTeM TMHUM Bbe3a Ha naHayc (2) u Bbie3na ¢ nanayca (3), 3ajaHHble B
Pa3HBIX YPOBHSIX.

||
———— s |

Cy1ecTByeT BO3MOXHOCTb TIOCTPOCHUS MOBEPXHOCTEH, oTpeenisieMbIX popmynamu. J{iist 3Toro
Ha Bkiazake JeHTsl Co3nanue / IloBepxHocTH BhIOEpUTE KOMaHAy JIMHUM ¥ MOBEPXHOCTH.
AKTHBHPYETCS TUAJIOT, C TOMOIIBIO KOTOPOTO MOYKHO BBIOMPATh Pa3IMUHbIC THIbI TMHUHN U
MOBEPXHOCTEH, FTCHEPUPYEMbIX HA OCHOBAHUHU aHATUTUYCCKON 3aBHCUMOCTH MTPOCTPAHCTBEHHBIX
koopauHat Z=f(X,y) uiu Bcex TpEX KOOPAUHAT OT HEKOTOPBIX MapaMeTpoB (U,V).

-{i‘;— JIHKE ¥ NCEEPXHOCTH I&
THKA TIMHMA MoeepxHOCT MNoeepxHOCTE
y=H(x} x=f(t), y=Ht), z=f(t) z=f(x,y) x=f{u,v), y=f(u,v), z=f{u,v)

| S0HTHMYHEA NOBEPXHOCTLL

x=F(u,v) | pow(u,0.5)*{({R+ry*cos(v)-r'cos((n-1)*v));
y=F(u,v) | pow(u,0.5)*((R+r)*sin{v)-r*sin{(n-1)*v});
z=f{u,\r)| h*(1-u);

ﬂepEMeHHble|

+ X a
NapameTpsi| h=48; n=6; =3; R=15;

u  min= 0 max= 1 n= 48
v  min= 0 max= 2Pl n= 128
+ >< a Bh|ﬁpaTb| MNapamMeTpsl

v
Coznats MpUMEHMTE IﬂDEIBpXHDL‘I’b 1~ .;:.. E H ) X

Puc. 3.17 lNocTpoeHne NoBepxHOCTU, onpeaensemon opmynamm

Ownanor no3sonsieT 3agatb (GOPMyIbl 3aBUCUMOCTEN, ONpeaennTb Ananas3oHbl USMEHEHWS NAapaMeTpPOB U
KONMYECTBO LUAroB ANCKPETM3aLIMM.

B napametpuyeckon Oubnuoteke cogepKaTcs HECKOMNbKO MOMNyNSPHbIX JIMHWA U NOBEPXHOCTEN.
Bubnvoteky MOXHO paclwmnpsATb, MOCKOMbKY BBeAEHHble (POpMynbl U Habopbl MapameTpoB MOXHO
COXpaHATb B KA4eCTBE MONb30BaTENbCKNX MOBEPXHOCTEN.

3.14 0OO6o3HauyeHue

O6bl4HO ObiBaeT HeobxooMMO 0003HAYUTL BbLICOTHbIE OTMETKM, KOOpAMHAUNOHHbIE OCH, YyKa3aTb
pa3mMepbl MPOEKTUPYEMbIX 30aHUA n coopy>KeHvu7|, a Takke UX OTAErNbHbIX YacTen U 3fIEMEHTOB, HAHECTHN
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TEKCTOBble 00O03HAYEeHUS. Ons peweHuna 3TON 3agaun CINYXUT WHCTPYMEHT O6o3HauveHne. B neHte
COOTBETCTBYOLME KOMaHObl NOMELLEHbl Ha Knaagke AHHOTaUuK.

MHcTpymeHT O6G0o3Ha4eHmne JOCTyneH no komaHae MeHio Cospatb/O603HaveHune/JlMHeNHbIV_pa3mep
(PaguycHbIi_pa3mep, BbicoTHasi_oTmeTka 1 T.4.). Vicnonb3yiiTe Takke nukTtorpaMMmy O603HaveHue Ha
naHenu WHcTpyMmeHTbl. [Mpn 3TomM B o6GnacTy naHene CBOWCTB MOSIBMNSIETCA MaHenb CBOWCTB
nHcTpymeHTa O603HauYeHue. B rpadhmyeckom okHe BKIOYaETCS NokaTop BBOAA TOYEK.

Bboibop TMnoB  0603HaveHUN, Bbibop HanpaBneHus
pasmMepoB, MapKepoB, BbIHOCOK n3MepeHnsa pasmepos
TN of03HaYEHHA]pastMepa HanpasneH1e TekcT Cnod
\l/_z H’i fif“{ 7% @ {{!_' ‘“{\ ‘%r: (;) B ll I 123 DB03HAYEHHA v
'1__”{5 NapaMETPE! HazgaHme @ | Pasmep
HasBaHve obbekTa TekcToBasi MHdOpMALWS, Cnon mogenupoBaHus
accouumpyemas c ANs obbekTa
0603HaueHneM O6o3HaueHue

Puc. 3.17 MNaHenb cBoncTB MHCTpyMeHTa O603Ha4vyeHmne

Bbibepute TMn 0603HaYEHUSA C MOMOLLBIO NMUKTOrpaMmMbl B rpynne Tun pasmepa/ob6o3HayveHus. KHonka ¢
nUKTOrpamMmmon, obo3HavaroLen TeKyLMn BbIBpaHHbIN TUN 0603HaYeHns, n30bpaxkaeTcs HaXKaTomn.

[nsa HekoTOpbIX TUMOB pa3MepoB (Hanpumep, AN NIMHENHoro pasmepa) TpebyeTcsa BolbpaTb 3MepeHus.
VMcnonbayite nuktorpammbl M3 rpynnel U3mepeHune, 4Tobbl onpegenntb, B KakMX M B CKOIbKMX
n3MepeHnsx OOrmKeH paboTtatb pasMep: TornbkKo BAONb X, TONbKO BAOMNb Y, NO AuaroHanu, no BbICOTE,
apyrme KombuHaumn.

pynna TekcT npegHasHayeHa Ans Beoga Tekcta. dPnaxok TeKCT 03Ha4vaeT, YTO BMECTO BbIYMCIIEHHOMO
3HayeHMs1 pasmepa Ha uJepTexe oToOpakaeTcsi TEeKCT, BBEAEHHbI MNofb3oBaTefleM B  OKHe
penakTMpoBaHus.

[na o6o3HayeHns TMna BbIHOCKa TeKCTOBas BCerga otobpaxkaeTcs BBEAEHHbIN TEKCT.

TekcT MoXeT ObITb MHOroCTpoYHbIM. [N nepexoga K HOBOW CTPOKE B OKHE PEedaKTMPOBaHMS TeKcTa
HaxmuTe Ctrl+Enter.

O6o03HayeHMe pasmMepa UM TekcToBas BblHOCKA MOMELLATCsi B MOAerb, Korga BbINOMHEH BBOO BCEX
XapaKTepHbIX To4ek. [1na pasHbiX TUNOB 0003HAYeHUn pa3mepoB Tpebyercs pasHOe KONMYECTBO TOYEK:
AN HaHeCeHWsi TOYEeYHOro Mapkepa - ofHa, Ans NUHEeNHoro pasmepa - TpU U T.A4. 3aBeplunTb BBOA
MOXHO [BOVHbIM LUENYKOM JIeBOM KHOMKM MbIWKW, €CNU yXe BBeOAeHO [O0CTaTOMHO To4Yek Ans
onpegeneHnsa obo3HadeHus. [ononHUTeNbHbIE TOYKM MOMyT OOOonpenenTb 0Cob6eHHOCTM 0603HaYeHUsI
Takue, Kak, Hanpumep, MOMOXeHWe WM HanpaBneHne Morku AN BbICOTHOM OTMETKM Ha dhacage: CHuay,
CBepXy, BNeBO, BNpaeo.

IOna noctpoeHnss pasmepa Tuna Llemouka cHauyana BBeauTe ABe TOYKW, 3afawowme MoroXeHue
pasMepHOM Lenodkn. 3artem BBOAWUTE TOYKW, pa3Mepbl MeXZy KOTOpbIMW cregyeT O0O03HauuTh.
3aBepLlUnNTb NOCTPOEHMNE LEMNOYKN Pa3MepPOB MOXHO OABOVHbLIM LLEITYKOM JNTEBOW KHOMKN UITA MOBTOPHbIM
BBOZOM MOCNeOHen TOYKU B TOM XKe MOo3nLun.

EanHuubl nsmepeHus, B KOTopbix 0603HavaeTcs pasmep (Kpome TekcTa, BBEAEHHOro norb3oBateniem),
onpedensitoTcs  HacTpoWkamu, 3adaHHbIMM B Auanore, [[OCTYMHOM  MOCPEACTBOM — MEHHO:
HacTtponku/Hactpomku_CAIMNPUP/CtaHgapTbl/EQMHULLI U3MEpPEHUs Ha YepTexax.

3.15 TekcT

Yacto Tpebyercs npeactaBuTb B NPOEKTE HEKOTOPYH TEKCTOBYHO MHAOPMaUMIO: HAOMUCK Ha YepTexax,
Hagnucy Ha nnaHax u paspesax, Hagnucu B 3D. [ns pelleHus 3Tux 3agay MCMONb3yeTCs MHCTPYMEHT
TekcT. VIHCTPyMEHT MOXHO BbI3BaTb MNOCPEACTBOM OAHOMMEHHOW MMKTOTpaMMbl  Ha MaHenu
UHCTPYMEHTHI.

Mpn atom B obractu naHenem CBOWCTB MOSBMNSETCA MNaHeNb CBOWCTB WHCTpymeHTa Tekct. B
rpacdon4eckom OKHe BKINOYaETCs nokaTop AJ1si BBOAA TOYEK.
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Bbibop uBeta Pasvep Tekcra, Cnow ans

nutep TekcTa MM YepTexa Mofenu Tekcta
TekcT /| MnaH THNOBOrD 3Ta%a Bicotayf ryvrE CnoF
LgeT : M 1:200 5.00 3D OBo3HaYEHHA e @
Tt NapamMeTpEl HaknoH cTpak 0.0o=
OkHO BBOAJA M pedakTMpoBaHUA MepekntodeHne B 3D
TekcTa. [ns nepeBoga CTPOKK pexnMm (OObLEMHbIE NUTEpHI
HaxwmuTte Ctrl+Enter C 3agaHHou rmybuHoI)

Puc. 3.18 NaHenb cBONCTB MHCTPYMeHTa TekeT

Beeaute TekcT. TeKCT MOXeT ObiTb MHOTOCTPOYHbIM. [AnA nepexoga K HOBOW CTPOKE B OKHe
pefakTMpoBaHua TekcTa HaxumanTe Ctrl+Enter.

BbiGepuTe LBET TEKCTA, 3afanTe BbICOTy nutep, a Ans 3D TekcTa - ewé n rmybuHy nurtep.

Bbicota nutep Ans obbl4HOMO TekcTa BBOAUTCA B MUMMMMETPaX YepTexa ¢ Y4€TOM Tekyllero macwtaba
nnaHa aTtaxa, BblbpaHHOro And npoekta. Beicota nutep ans 3D Tekcta u rmybuHa BBOOATCH B
KoopAanHaTax Moaernu.

MapameTp HaknoH cTpokM onpefenseT yron HakroHa CTPOKM TekcTa B rpagycax. Yron oTcyMThiBaeTcs
OT rOPU30HTanNM NPOTUB YaCOBOWN CTPENKW.

MmybuHa nutep
3D TekcTa

Pasvep 3D Tekcta, B ¢ '
eavHuuax  uU3MepeHus L W .
KoopauHaT Mogenu 3
) HaknoH cTpokm
BasoBas Touka

Puc. 3.19 MNapameTpbl TekcTa B 3D

UTob6bl NMOMECTUTb TEKCT B Mogenb, ncnonbdynte 3D nokatop, ynpasnseMbli MaHUNynsTopoM Mbiwb. C
MOMOLLIbIO STOKaTopa BBEAWTE TOUKY NPUBA3KM TekcTa. Bropas Touka 3agaét yron HaknoHa CTPOKM TekcTa.
Ecnn BBeCcTn BTOPYIO TOYKY Ha MecCTe MepBOW WUNu OTKasaTbCs OT BBOAA BTOPOMW TOYKW, HaXaB NpaBylo
KHOMKY MbIlWn 1 BblibpaB MyHKT MeHo Cospatb, To OyAeT MCnonb3oBaTbCHA Yrof HakroHa CTPOKM,
BBEAEHHbIN Kak napameTp HaknoH cTpoku.

TpEXMEpPHBIN TEKCT pacnonaraercs B TEKyLlen MIOCKOCTM MOCTpoeHus. YTobbl pasMecTutb TEKCT Ha
HaKIMOHHOW MOBEPXHOCTM OOLLEro MONoXeHUs, COBMECTUTE C HeW MIOCKOCTb MOCTpoeHus. [nda aToro
NMOMECTUTE NTIOKaTop Ha M306paKeHNE NMITOCKOCTU, BLIMOMHUTE LLLENYOK NpaBon KHOMKOW MblLW, Bbibepute
B KOHTEKCTHOM MeHio komaHay JICK Ha obbekt. B pesynbrate nokanbHasi cuctema KoopauHat
MOBEPHETCA M MEepemMecTUTCs B MPOCTPaHCTBE MOAENW OO0 COBMELLUEHUSA MITOCKOCTM MOCTPOEHUsI C
YyKa3aHHOW MIOCKOCTbI0 OObekTa. UTOObI BO3BpaTUTL CUCTEMY KOOPOMHAT B WUCXOOHOE MOSIOXKEHUe,
ncnonb3ynTe KoMaHabl koHTekcTHoro meHto JICK B 0,0,0 nnun JICK B a6c¢. 0,0,0.
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3.16 JlnHuna

MocTpoeHus B 3D 4acTo cBsA3aHbl C HEOOXOAMMOCTLIO MpenBapuTENbHOrO hOPMUPOBAHUS HEKOTOPbIX
BCMoMoraTenbHbIX NUHWIA. Hanpumep, TpaekTopum M obpasylolme Ons NoBEepPXHOCTEN, yrpaBrsieMbixX
nuHuaMK. WViHorga TpebyeTcsi HaHecTM IMHWM B KadecTBe HEeKOTOopbiX 0603HayYeHun, Hanpumep:
«KpacHasi» NMHUS 3aCTPOWKN, FPaHuLIbl 3EMENbHOIO y4acTKa, KOHTYPbl COCEAHUX 34aHUN U COOPYXKEHUIA Y
T.N. B HekoTopbIX cry4vasx TpebyeTcsa gopucoBaTh NIMHMM Ha CXEME apMUPOBaHUS UMW Ha U306paXkeHun
3D mogenu unm npocTo M306pasnTb HEYTO B NNHUSX. BCE 3TO MOXHO caenatb Npy NOMOLLM UHCTPYMEHTa
JInHm4.

Hactpoiika Buga B
Bbibop  cnocoba AWHUK: TUN, BEC, Cnoit ans
NOCTPOEHNA NMUHUU uBeT nHUK
Cnocof NoCTpOeHKA B nfiHKE T
Leno4ka -
s/ A 2| O G| P F samaars E croricarove Bl IR
| !__".-" napaMeTpEl : HazgeaHmre : | KpacHaA nHHKWA

HasBaHune ob6bekTa

Puc. 3.20 MNaHenb cBoWCTB MHCTpyMeHTa JluHna

UTto6bl BbI3BaTb WHCTPYMEHT JluHuA, BbiGepute nyHKT MeHo Cosgatb [/ JIMHMA unu HaxmuTe
nuktorpammy JlnHua B naHenn UHcTpymeHTbl. [pu 3ToM B obnactu naHenewm CBOWCTB NOSBMASETCH
naHenb CBOWCTB MHCTpyMeHTa JInHma. B rpadmyeckom okHe NnokaTop NepexoanT B PEXUM BBOAA TOYEK.
HacTponTte TMn nuHUM, BEC NIMHUN® U LBET NIMHUM C NMOMOLLIbIO YNPaBnsoLWMX SrEMEHTOB B rpynne Bug
nuHuKn. Beibepute cnon MogennpoBaHunsi, K KOTOPOMY AOMKHbI OblTb OTHECEHbI CO34aBaemble NHUKU. B
okHe HasBaHuMe MOXHO BBECTU Ha3BaHue NuHUKM, Hanpuvep: MpaHuua yyacTka.

Tunbl NIMHUI onNpeaensitoT cnocodbl €€ HadepTaHUs, HanpUMep: LITPUXoBasi, NYHKTUPHAasi, BONHUCTas, C
nsnomamu, ¢ 6ykson -B-, cBapHOW LLOB NPepbIBUCTbIN 3aBOACKON U T.1.

JINHMA MOXeT ObITb MOCTPOEHA B BMOE HEMPEPBLIBHOM LIEMOYKM CETMEHTOB: OTPE3KOB MPSAMbIX W Oyr
OKPY>KHOCTEN. JIMHUA MOXET ObiTb 3aMKHYTOM UIM HE3aMKHYTOW. Mcnonb3yinTe NUKTOrpaMmmbl U3 rpynnbl
Cnoco6 nocTpoeHus Ans ynpasrieHnst TUNOM CEerMeHTa, HEMPEPbLIBHOCTLIO, 3aMblKaHWEM.

JNInHUK, NocTpoeHne KOTOpbIX BbiMonHseTcss Ha 3D BUAe BKIYAOTCA B MOAEMb TEKYLLEro aKTUBHOMO
aTaxa. Takve nuHWMM ByayT BMAHbI Ha BCEX MpPoeKuusix. JIMHUK, MOCTPOEHME KOTOPbLIX BbINOMHAETCS B
BMAEe OOKyMeHTMpoBaHus (nnaH, dacag, paspes), OyoyT BuOAUMbBbI TOMbKO HA TOM BuOE, Ha KOTOPOM
NMOCTPOEHLI. DTO OTHOCUTCA M K onepauuamM konuposaHua Ctrl+C, Ctrl+V. JluHum, oTHocsAwWwmecsa K Buay
[OKYMEHTUPOBAHWUS, MOTYT NepeKpbiBaTb M300PaKeHUs Opyrux 0ObEKTOB UK, HaoGopPOT, B 3aBUCMMOCTU
OT npuoputeTa (cm. n.7.9).
*TIpumevanue. TommuHa n300pakaeMoOM JIMHUU 3aBUCUT OT MaciTada n300paKeHus 1
OT Ha3HaueHHOTO el Beca. B ¢aitne SAPFIR.Iwt B TekcTOBOM BHUEC XpaHUTCS TaOJIMIIA
WHTEpIPETAIlMU Beca JIMHUK TOJIIMHOW B 3aBUCUMOCTH OT MaciTada Buaa. ToJIUHBI B
TabnuIie yka3aHbl B MILTUMETpax. UToObl OTpeakTUPOBATh TAOIHILY, UCIIONB3YIHTE
7r000# TEKCTOBBIN penakTop, Harmpumep, Notepad.exe. ®aitn SAPFIR.Iwt MoXxHO HalTH,
Hanpumep, B karasiore: C:\Users\Public\Documents\SAPFIR\Sapfir 2018\Initial.
B stom xe karanore Haxoaarcs SAPFIR.lin — c¢aiin onucanust moap30BaTeIbCKUX TUIIOB
muani 1 SAPFIR.shp — daiin onucanus ¢hopM Ui Moab30BaTEIbCKUX THIIOB JTUHUH.

3.17 LTtpuxoBKa

WHcTpymeHT LTprxoBka nossonsieT BHecTu B 3D mMogenb WM HaHecTm Ha eé€ um3obpaxeHne
3aLUTPUXOBAHHBIN MOJIMIOH C 3anofiHeHMeM oHa unu 6e3 TakoBoro. Ecrnv MHCTPYMEHT ncnonb3yercsi B
rpadouyeckom TpEXMEPHOM Buae, arneMeHT Tuna LUrpuxoBka nonagaeT B Mogenb MNPOEKTMPYEMOro
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obbekta. Ecnn NPUMEHNTb UHCTPYMEHT Ha Buae AOKYMEHTUPOBaHUA: Ha NilaHe 3Taxa, d)acap,e nnum
pa3pese, TO ArneMeHT NnomMeLlaeTcd noBepx |/|306pa>|<eH|/|;| Moaenn B B4 OOKYMEHTUPOBAHNUA. |/|Cﬂ0]'|b3yﬂ
MHCTPYMEHT, MOXXHO TakKXXe Cco3fjaBaTb 3alUTPUXOBaHHbIE obnacTtu Ha nucTax qepTemePl.

UTobbI BbI3BaTh MHCTPYMeHT LLUTpuxoBKa, Haxxmute nuktorpammy LLITpuxoBka B naHen MHCTPYMEHTbI.
Mpn aTom B obnactu naHernen CBOWCTB MOSBMSETCA MNaHenb CBOWCTB WHCTpyMeHTa LUtpuxoBka. B
rpacomyeckom OKHe floKaTop NepexoauT B PEXMUM BBOAA TOYEK.

BbiGop cnocoba HacTpoiika AVHWIA HacTpoiika Buaa nuHwii
NOCTPOEHUS NYHUK LUTPUXOBKU: Hamnu4ue, KOHTYypa: Tun, TOMLnHa,
KOHTYpa LUTPUXOBKA 7N, TONLWwMHa, uBeT LIBET, HAann4vune
Cnocob nodrposHHa — TNkHKFKH LLITDHXDBKPI—| TNMkHKFA KDHT‘y’Da noi
{J_J_J_J I— ||: ;l::;:gib ’7 . V —‘ ’7 | - ” —” “I‘Ioﬂsemaq YacTE I

’//{/ napaMeTpbl HazEaHHe : ILIJTpnxoBKa LWar: |2.DD ¥ron |45.DD° SENONHEHHE: |-| | 3acel %

HassaHune obbekTa LiBeT 3anonHeHus oHa

Cnon pnsa
OkHo BbIGOpa pacTpoBOro 3anoriHeHns goHa LUTPUXOBKM

Puc. 3.21 lNaHenb cBoncTB MHCTpyMeHTa LLITpuxoBka

HacTtpowTte Tvn, TOMWWHY U LUBET JIMHUWA LUTPUXOBKU C MOMOLLBIO YMPaBsloWmMX 3reMEHTOB B rpynne
NMMvHum wTpuxoBKU. AHaANOMMYHO MOXHO HACTPOUTb BMA NUHWMM KOHTYpa 3allTpuMXOBaHHOW obGnacTu.
Mcnonbays nakki, MOXKHO BKMOYATL/BbIKNOYATb MIMHUN LUTPUXOB U MIMHUIO KOHTYpa.

3apgawnTe yron v war wrpuxoeku. LLlar BBogntca B MyunnumeTpax Yeprexa ¢ y4ETOM TekyLero maclitaba.
Bbibepute crno mogennpoBaHunsi, K KOTOPOMY OOMMKHA ObiTb OTHECEHA co3daBaemMast LUTpMXoBka. B okHe
HasBaHue MOXHO BBECTM Ha3BaHME LUTPUXOBKM, Hanpumep: «[a3oH», «[lapkoBka», «3enéHasa 3oHa» u
T.N.

MapameTp 3anosnHeHue CnyxuT, YTobbl BKITHYNUTL/BLIKIIOYMTL 3arofTHEHNE LUTPUXOBKM LIBETOM (hoHa u
BblOpaTh uUBeT oHa. CywecTByeT BO3MOXHOCTb PAaCTPOBOrO 3arnoSfIHEHUA (OOHa 3aLITPUXOBAHHOM
obnacTu ¢ NCnonb30BaHWEM TEKCTYP U3 TEKyLLEN NanuTpbl.

LLTpnxoBka orpaHuMdeHa nuHMEN KOHTypa. JIMHMA MOXET OblTb NOCTPOEHa B BMAE 3aMKHYTOWM LIEMOYKM
CErMeHTOB: OTPE3KOB MpPsSIMbIX U OYr OKpPYyXHOCTen. Mcnonb3dynTe nuktorpammbl M3 rpynnsl Cnoco6
NOCTPOEHMUA Ans yrnpaBieHnss TUMOM CEerMeHTa.

Ecnun BbINOMHATL NOCTpOEHME WTPUXOBKKN B okHe 3D Bunaa, To Mogenb LTPUXoBKM ByaeT nomewyeHa B 3D
Modenb MpoekTupyemoro obbekTa U, criegoBaTenbHo, BygeT BuOHA BO BCEX BuOax W Ha BCEX APYrnx
npoekumsx mogenu. Ecnu co3gaBath LUTPUXOBKY B BUAAX AOKYMEHTUPOBaHUSA, Takux Kak, nnaH, dacag,
pa3pes, TO MoZesnb LUTPUXOBKM ByAeT npuHaanexarb TONbKO TOMY BuAy, B KOTOPOM cO3faHa, Ha apyrux
BMOax otobpaxatbcs He ByaeT. Takas Mogenb yaansietcs BMecTe C BUAOM, KOTOPOMY MPUHAAMEXMNT.

é) lpu HaHeceHuu Limpuxoeku & sude OOKYMeHMUPOBaHUS OHa pa3mewaemcsi Ha rnepedHeMm nnaHe. LLmpuxoska,
A rocmpoeHHas rno3xe, bydem nepekpbigamb npedbidywyto. MoxHo nepeHecmu obbekmbl Ha 3adHuli nnaH e sude

= N\ OOKyMeHmupo8aHUsi Uriu CKOppekmuposams UX fpuopumemsi Opy2 OomHocumernbsHO Opyaa, ucrosb3ysi KoMaHObl
>
- ynpaeneHusi npuopumemamu 8 pexxume Yka3sbigaHue (cM. 1.7.9).
(&3 lNpu Ha3Ha4YeHUU pacmposo20 3arofHeHUs anemMeHmy muna LUmpuxoeka, Harpumep, nymém HaHeCeHUsi meKcmypbl
Ay u3z 6ubnuomeku (cm. n.7.10) cywecmeeHHoe 3HadyeHue umeem napamemp MacwmabupoeaHue. Bo3moxHble
:/-}L_ 3HayeHus: Ecmb, Hem. Napamemp onpedensem, 6ydem nu npuMeHsimbcs macwmab peanibHO20 pasMepa meKcmypbl

N 0na usobpaxeHusi daHHO20 2paghudecKo20 arieMeHma.
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3.18 dacapn / Paspes

NHcTpymMeHT dacan /Paspes CnyxuT AN 3adaHus CekyLUMX MMOoCKOCTel W HanpasneHus B3msaaa Ans
MOCTPOEHUA pa3pe3os 1 hacanos MOAENU NPOEKTUPYEMOrO 34aHuUs.

UTtobbl BhbI3BaTb MHCTPyMeHT ®acapg / Paspes3, Haxmute nuktorpammy ®Pacap/ Paspe3 B naHenu
MHCTpyMeHTbl unu Ha Bknagke neHtol Buagbl. MNpyn aTom B obnactv naHenen CBOWCTB MOSIBMSETCS
naHenb CBOWCTB UHCTpymMeHTa Pacap / Pa3pe3. B rpaduyeckoMm OKHe rokaTop NepexoauT B pexunm
BBOAA TOYEK.

Bbibop Tuna: dpacag, MepekntoyeHue: Jlutepa pgns
pa3pes pa3pes / cedeHue MapK1pOBKK
= pa3pesa
T il | MapkHpoEKa | A

L:-* 7&prl
HacTpoiika napameTpos

Puc. 3.22 lNaHenb cBoncTB MHCTpyMeHTa Pacan / Paspes

Bbibepute Tun: dacag, paspes. Besegute mapkupoBky dacaga vwnu paspesa B okHe MapkupoBka. [Ons
MapKMPOBKM pa3pe3oB M CEYeHUn criedyeT BBECTU OfHy nutepy, Hanpumep: A. B pesynbtate paspes
Oyoet obosHaueH: A-A. [Ina mapkupoBKM hacaga MOXHO BBECTU MPOU3BOMbHYHD CTPOKY CUMBOIIOB,
Hanpumep: ®acag xHbIA. OTa cTpoka ByaeT oTtobpaxaTbca Ha nnaHe. BBegute ¢ NOMOLLBIO fiokaTopa
ABe TOYKM, onpedensiomne creq BepTuKanbHON NITOCKOCTN CEYEHUS B FOPU3OHTaNbHOM NIOCKOCTH.

Mogenu paspesoB 1 hacagoB NOMELLATCA B NPOEKT 34aHusa B pasgen Paspes / ®acaa. Vicnonbaynte
OkHO CTpyKTypa Ans JocTyna K 3TUM anemMeHTaMm npoekTa. 1o HaxaTuio npaBovi KHOMKU MbILN B OKHE
CTpyKTypa OOCTYMHO KOHTEKCTHOE MeHHK. VcnonbayinTte nyHKT MeHo lNMoka3saTtb pa3pes, 4Tobbl yBUOETb
pa3pe3 Mogenu 3afaHHoOM NIOCKOCThIO.

C wmogensmu ¢hacagoB UM pa3pe3oB CBA3aHbl COOTBETCTBYIOLUME BUAObI AOKYMEHTUpoOBaHUS. Bugbl
JOKYMEHTUPOBAaHUSA MOTYT HacbILATLCA AOMNOMHUTENBHBIMU rPadUyYecKUMn arieMeHTaMm.

3.19 OcBelyeHue

MHcTpymeHT OcBelleHne CryxuT Ans yrnpasBneHus ocsellleHnem cueHbl. C ero MoMoLLb0 MOXHO
co3faBaTb U peaakTMpoBaTb MOAENN UCTOYHUKOB CBETa B NPOCTPAHCTBE NPOEKTUPYEMOro oObekTa.

UTtobbl BbI3BaTh MHCTPYMEHT OcBeLleHne, HaxxmuTe nuktorpammy OcBelleHue B naHen MHCTPYMEeHThI.
Mpn aTtom B obBnacTM naHenew CBOWCTB MOSIBASIETCA MaHenb CBOWCTB MHCTpyMeHTa OcBeweHue. B
rpadPnyeckom OKHE OTODOpakatoTCs YCIOBHbIE MOLENN CYLLECTBYHOLLMX UCTOMHMKOB CBETA, €CIM TaKoBble
paHee Co3faHbl.
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Bbl60p TMNna YHpaBneHme WHTEHCUBHOCTbLIO

MCTOYHMKa CBETAa MUCTOYHUKa CBEeTa
THN MCTOYHKES MHTEHCHEHOCTE UeeT
EEIE Y
i napaveTpel HazgaHue ; MCTOqHKE CBETa F-eHT 3QTwxaH«a | 0,000

LiBeT cBeveHusi
HasBaHue nctovHuka UCTOYHMKA

Puc. 3.23 lNaHenb cBoncTB MHCTpyMeHTa OcBeLleHue

nOKaTOp nepexoant B pPeXuM BBOAA TOYEK. Bcnen 3a nepemMelleHnamMmmn rnokartopa nepemMellaeTca
yCnoBHaa mMoaesib BHOBb CO34aBaeMoro MCToYHMKa Bbl6paHHOFO TMna.

[NaHenb cBoNCTB MHCTPYMEHTa OcBelueHue npegoctaBnAeT BO3SMOXHOCTU:

BbiGpaTb TMN UCTOYHWMKA cBeTa: OecKOHeYHO yaanéHHbin («ComHue»), TOYEYHbI HeHanpaBreHHbIN,
TOYEYHbIV HanpaBneHHbIn. [Ing aToro cnyXar nukTorpammbl rpynnbsl TUN NCTOYHMKA.

HacTponTb MHTEHCMBHOCTb MCTOYHUKA CBETA C NMOMOLLIbIO ABWKKA MHTE@HCUBHOCTL.
BbibpaTb LBET CBETA, UCMYCKAEMOIO MCTOYHUKOM.

3apaTtb Ha3BaHME UCTOMHMKA CBeTa.

BBecTun KO3 DULMEHT 3aTyXaHus.

Mo3unumio, HanpaBsneHne 1 TenecHbI Yron CBETOBOrO NOTOKa CreayeT 3aaath rpadpuyecku nyTém eBsoda
COOTBETCTBYHOLLMX KOHTPOMbHbIX TOYEK MPU MOMOLLM FloKaTopa.

[nsi penakTMpoBaHWsi CBOWCTB, NEpeMeLLeHust W yoaneHust paHee CO3OaHHbIX WCTOYHMKOB CBETa
NCNONb3ynTe UHCTPYMEHT YKasbiBaHue. [1pu ykasaHuM KypCcOpoOM YCMOBHOM MOLENM UCTOYHMKA CBeTa
aBTOMAaTU4ECKM NOSBMSETCA (ecnu BKITHOYEH NaXKoK aBTO) NaHenb CBOMCTB MHCTpyMeHTa OcBelleHune.
CocTosiHMe ynpaBrnsioLWnX 3aNemMeHToB oTobpaXkaeT Tekyliue CBOMCTBA yKa3aHHOMo MUCTOYHMKa cBeTa. B
rpacpmM4yeckoM OkHe MOACBEYMBAIOTCH YMNPaBNSAOLLME TOUKN YKa3aHHOTO MCTOYHMKA cBeTa. VX nonoxeHue
onpegensieT NonoXeHWe WCTOMHUKA, €ro HanpaeBneHve W TeNecHbI Yron pacrnpocTpaHeHust ceeTa.
YkasblBanTe ynpaBnstoLme TO4KM KYpCOpOM U UCMOMb3yTe NOKaTop As X NepeMeLLeHuns.

YCnoBHble M306paXeHnss UCTOYHMKOB CBeTa OObIMHO He nokasaHbl. YTobbl caenatb WX BUAMMbIMMU,
BblOepuTe MHCTpyMeHT OcBeleHune. [locrne 3Toro MOXHO NEperTu K pedakTUPOBAHUIO CyLLIECTBYHOLLMX
WCTOYHMKOB CBETa B pexume YKasbiBaHMe. YCrOBHblE N300paxxeHus ByayT BUAUMbI 4O TEX Mop, Noka He
OyaeT BblOpaH MHCTPYMEHT Apyroro Tuna.

51 ©2018 OO0 «COPOC». Bece npasa 3aujuuyeHbl



4 HacTpounku
4.1 HacTtpouku Busyanusauumm

B xome paboTbl Hag NpPOEKTOM MPOEKTUPOBLLMKY MNPUXOAUTCA HabnogaTe COCTOSHWE  MOAEnu
nocpencteoM e€ u3obpaxeHun B rpadudeckux okHax. YTobObl MpoLecc MpOEKTUPOBaHWS Gbin
3hPEKTUBHBIM B Pa3nUYHbIX MPOEKTHBIX CUTyaLUsaX, NMPUXOOMTCA NepeknodaTb crocobbl 0ToGpakeHus
Mogernu, NPou3BoANTL HACTPOWKM NapaMeTpoB rpacpuyeckol BU3yanusauum.

D,J'Iﬂ 6b|CTpOFO nepekn4veHuna cnoco6oB I/1306pa)KeHI/19| mMoaenu I/ICI'IOJ'Ib3yIZTe npenycraHoBl1€HHbIe
PeXnMbl, KOTOPbl€ OOCTYMHbI N0 HAXXaTUK NMUKTOrpamMmm Ha naHesnn MHCTPYMEHTOB Bmayanmsau,m (CM. puc.
4.1).

Buzyanuzauma w X

DDOBREG WMma 0 QE Qo

Puc. 4.1 MNaHenb nHcTpymeHTOB Busyanusauus

KomaHga ycTaHOBKM pexuma Bu3yanmsauuMm B BuOE KapkacHonW mogenu. B atom pexume

@ NMOBEPXHOCTM MOAENW He 3anorHATCA UBeTOM. 3006paxaloTcs TONbKO NIMHUM KOHTYPOB rpaHewn
mogdenu. [Npn ykasbiBaHWM 3neMeHTOB Modenu, YToObl BblAenuTb OOLEKT, cneayeT HaBoAUTb
KypCOp MbILUW Ha NNHUIO n300pakatoLLyto pebpo anemeHTa.

KomaH,qa YCTaHOBKM  peXunuma MOHOXpOMHOVI BM3yann3aumm CO CKpblITMEM HEeBUOUMbIX
|f[] noBepxHOCTEN. B 3TOM M B OpyrMx pexumax Bu3yanu3auum C 3anvBKOW paHen ykasbliBaHWe
3MEMEHTOB MOAENM KYPCOPOM NPOM3BOAUTCS Ha U30OPaXKEHNN MOBEPXHOCTW.

KomaHOa yCTaHOBKM pexuma Bu3yanu3auum C 3anofiHEHWEM rpaHer B CryXeOHbIX LBeTax.
MpenycmatpuBaeT yaaneHne HEBUOMMbIX MOBEPXHOCTEN U OOBOAKY KOHTYPOB FPaHen NIMHUAMMU.

|

& KomaHaa ycTaHOBKM pexxvMa BU3yanusaumm ¢ TekcTypamu matepuanoB. JIMHWM KOHTYPOB rpaHen
noAaBnsitoTCs.

KomaHnaa BKMOYEHUs pexunma Bu3yanu3auum aHanuMTU4eckon mogenu. AHanuTundeckasi Mogernb
CNYXXWUT OCHOBOW [Ns1 MOCTPOEHUSA PaCYETHOM CXEMbl KOHCTPYKUMW. ITOT PEeXuMMm ynpoLiaeT
MOCTPOEHME SNEMEHTOB, aHaANMUTUYECKME MOLENM KOTOPbIX AOMKHbI CTLIKOBATLCA: Kpasi NNacTuH u
Kpasik NPOEMOB B MnacTuMHax, KOHUbl CTepXHEM u T. M. Pexum Takke obneryaet nouck wu
yCTpaHeHWe MNOoTEeHUMAanbHbIX HEKOPPEKTHOCTEN, YTO CMOCOOCTBYET MOBLILEHUO 3AEKBATHOCTU
pac4YETHON CXEMBbI.

=

Komanga CKprTb BblaeseHHble No3BoNndeT caenartb BblaerneHHble 3rieMeHTbl Moaenn BpeMeHHO
HeBMOANMbIMW.

Moka3aTb TONbKO BblAerneHHble 00bekThl. KomaHaa no3sonsaer CKpbITb BCe 00beKTDI, KpomMme TexX,
KOTOpble BblAeNeHbl ANnda peaaktnpoBaHUA.

MNoka3aTb aKTUBHLIM 3Tax. KomaHaa NO3BOMSIET CKPbITb BCE 3MEMEHTbI, KPOME TEX, KOTopble
OTHOCSITCS! K TEKYLLIEMY aKTUBHOMY STaxy.

Komanaa MokasaTb Bce 3aneMeHTbl [JeraeT BUAMMBbIMU BCe OOBLEKTbI, KOTOpble paHee Obinu
BPEMEHHO CKPbITbl MOCPEACTBOM UCMOMb30BaHWUA kKoMaHabl CKPbITh 06LEKTLI.

(ko @ B ©

KomaHgoa [MMokasaTb apmatypy [JenaeT BMOAUMMOW apMmatypy TeX SMeMeHTOB, AN KOTOPbIX
paspelleHa Busyanusauus apmarypbl B 3D. Ecniv B MOMEHT BbI30Ba 3TOM KOMaHAbl B MOAENU
NMEIOTCS BbIJENEHHbIE ANTEMEHTI, TO SIS HUX BKIOYAeTCH paspeLleHne nokasa apmarypsl B 3D.

KomaHga Cnowu MogenupoBaHuUa nNO3BOJNIAET BbIi3BaTtb Auaror Cnou mMogenupoBaHua,
cpeacrtBamum KOTOpOIro MO>XXHO ynpaenAaTb BMONMOCTbIO 00BLEKTOB, npuHaanexatwimx
OﬂpeﬂeﬂéHHblM Ccroam.

iy
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KomaHga BKoYaeT/BbIKIOYaeT pexnm 3KpaHHoe nputdarnBaHue, KOTOprIZ BInnAeT Ha
nepemMelleHne ynokatopa BBOAaA TOYEK B MPOCTpPaHCTBE MOOENN. Ecnu PeXnM BKITHOYEH, TO NpU

|i'| OBWXEHUN TJoKaTtopa OH aBTOMAaTU4eCKU NpUutdarmBaeTcA K TO4YKaM MOoJeNn, onwxkanwmm B
9KpPpaHHbIX KOopAuHatax K ero TEKyLLI,eIZ nosuumn. Ecnu pexnm OTKIK4YEeH, TO TakKoe
NO3MLNOHMPOBAHNE MPON3BOOMUTCS TOMBKO MO HaXaTuio Krnasuwn F2.

KomaHga BkntovaeT/BbIknovaeT pexum SKpaHHoe nputArmBaHue Ha J3Taxe, KOTOprIZ BInMNAET Ha

nepemMeLleHne nokartopa BeBoAa TOYMEK B NMPOCTpaHCTBE MOoerin. Ecnu PeXnmM BKITHOYEH, TO MNMpun
n OBWXEHUN NoKaTtopa OH aBTOMaTU4YeCKU MNMPUTArnBaeTca K onwkanwmm B 9KpaHHbIX KOoopaunHaTax
— TO4YKaM Moaenen anemMeHToB, NpuHaanexawmnx TekywemMy akTMBHOMY 3Taxy.

B atom pexmnme nonck OnMKanLnX ToYek U I/ILI,eHTI/Id.)I/IKaLI,MFl 00OBLEKTOB B npouecce ykasblBaHUA
npon3BoONUTCA TOINbKO B npenenax Tekylwero aktTMuBHOro ataxa, Bbl6paHHOF0 ana peaaktmpoBaHUA.

Ona Gonee TOHKMX HACTpOEK MapamMeTpoB BU3yanusauuu Bbl3oBUTe Auanor HacTpoiiku
Bu3yanusauuu. [vanor [ocTyneH MNOCPeacTBOM — koMaHabl  MeHio  HacTponku o
BuayanusauusA... WM Mo HaxaTuio COOTBETCTBYIOLLEN NUKTOrpaMMbl Ha NaHeny MHCTPYMEHTOB

&7

Busyanusauus.
-
Hactpoixw Buzyanusaumm I,&J
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AHENMTNHECKEA MOLEN: UseT ceTiar : |
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CeueHne :
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. BelasneHme ¢ _
YUUTLIBETD BEC NMHWA
DOHOBLIM MNaH :
HMruTawa TyMaHa
P ncK =
&nep V| AucnineiHele crincka OpenGL
Moackasky B 30 BUAE V| Mcn. accum, buffer OpenGL OI'ILlVIVI OpenGL
Maogenu cynepaneMeHTos Copoc OpenGL akcenspaTopa
YMPOLLEHWA B AMHAMHKE
I
Ol'lLWlVl [ MogTsepanTs ] | OTMeHa |
BU3yanu3auun L

Puc. 4.2 OkHo gnanora Hactpownku Bu3yanusauum

Onanor Hactporku Bu3yanusaumm (CM. puc. 4.2) No3BonsieT HaCTpPOUTb cregylolmne napaMmeTphbl:

3anonHeHne rpaHen — onuusa Bu3yanu3auuu, perynupyemas dnaxkom. Ecnu dnaxok ycTaHOBMeEH,
rpaHn mogenu usobpaxarTcs C 3anonHeHuem. MHaye — 3anonHeHWe rpaHen He BbIMOSHAETCS,
nony4yaeTcs Tak Ha3blBaeMbI «KapKaCHbIN» UMK «MPOBOMOYHbIN» BUA,.

KoHTypbl rpaHer — onuusi Busyanusauuu, perynupyemas gnaxkoM. Ecnv dnaxok ycTaHOBMEH,
KOHTYpbI rpaHen mogenun nsobpaxatTtcs (06BogaTcs) nuHusaMK. Ecnu donaxok He yCTaHOBMEH, KOHTYPbI
rpaHen He o6BoasaTcd. Ecnv BbikMounTb 3anonHeHue rpaHen u KOHTypbl rpaHen TO rpaHy Mogenu
oTobpaxaTbcs He OyayT: NPOEKTUPYEMBIN OOBEKT HE OyAeT BUAEH B rpaddUHECKOM OKHE.

TekcTypbl MaTepuanioB — OfieMeHTbl MOAENMU OTOBpaXKalTCcsl C UMUTaLUMER TeKCTypbl, y4YuTbiBatoLen
HasHaYyeHHble anemeHTaM MaTepuansl. Pexum npeaHasHayeH Ansa HarmaaHoro npeacTaBneHns Moaenu.
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OGpaTHble rpaHu — paHM 0O6BLEKTOB B TPEXMEPHOM MPOCTPAHCTBE UMEIOT opueHTauuo. CumTaeTcs, YTo
Mbl CMOTPMM Ha rpaHb C NULIEBOI CTOPOHbLI, ecni HabnoaaemMoe HanpaeneHve obxoda KOHTypa rpaHu
NPOUCXOAMT MPOTUB 4acoBOW CTpenku. MpaHu, obpalléHHble K Kamepe TbiNbHOW CTOPOHOW, cuuTaem
o6paTHbIMW. JlLeBble rpaHM MOAENV BU3YyanuaunpyoTcs, Kak NpaBuno, Bcerga, a obpaTHble — ONUUOHHO,
npu HeobxoamMmocTu. Onums perynmpyeTtcs doraxkom.

HekoHTypHble pé6pa — MpaHu 06bekToB, 0COBEHHO C OTBEPCTUSIMU, MOTYT UMETb JOCTAaTOMHO COXHYHO
koHcurypaumio. B npolecce BuayanusauMm OHM aBTOMAaTUYeckU pasGuBaloTCA Ha TPEeYronbHUKU U
BbINYKIIble YeTbIPEXYToNbHUKA. B pesynbtate B Mogenu nosiBnsiloTcA AononHutencHble pébpa. Ecniu
Takve pébpa He nexar Ha KOHTYpe UCXOLHOW rpaHu, TO OHW CYUTAOTCA «HEKOHTYPHbIMUY. Takue pébpa
BU3yanun3upyoTcs ONUMOHHO, ECNU BKITOYEH (ONaXOK.

Cny)Ke6|-||=.|e rpaHn — Mopgenu HEKOTOpPbIX 00BLEKTOB, TakMX Kak I'IpOéMbI, MOryT OblTb CHabXeHbl Tak
Ha3blBaeMbIMU ((CJ'Iy>Ke6HbIMI/1 rpaHAMn». OObI4HO 3K rpaHn He3pumMo MNpUCYyTCTBYHOT B MOAENN,
MCNOJb3YHTCA pPa3fiM4HbiMU BaXXHbIMU anropUutMamMu ana reomeTpn4eckmx TecCtoB. OaHako, npu XenaHuu,
MX MOXHO yBUOETb. [ns atoro cnenyet BKIMIOYNTb COOTBeTCTBy}OLLI,I/II;I (bna>|<0|<.

AHanutnyeckas mogenb — OO6blYHO B npouecce apXMUTEKTYpPHOro npoeKkTUpoBaHUA Mbl Ha6mo,qaeM
APXUTEKTYPHYIO MOAeNb B eé pa3nnyHbIX NpoABNEHUAX. OaHako, npn noarotoBke AaHHbIX O5A
MNPOYHOCTHbIX paC‘-IéTOB OblBaeT O4YeHb MOMNe3Ho yBUOETb aHannTU4ecKyro mModernb. AHanutnyeckas
MoAenb Crnyxut OCHOBOW AnNs NOCTPOEHUA paC‘-IéTHOIZ CXeMbl. Ha6mo,u,a;| aHannMTN4eCKkyro moaernb,
MOXHO MNPOrH03npoBaTb HETOYHOCTU paC‘-IéTHOﬁ CXeMbl U YCTPaHATb WX, LI,O6I/IBaF|Cb MaKkCUManbHOM
aJeKBaTHOCTW.

Monynpo3pa4yHOCTb 3nemMeHTOB — BknioveHMe 3TOro pexunma obecnevvMBaeT BU3yanusauuio
NoBePXHOCTEN hmM3mMyeckon Moaenu B nonynpospavyHoM Buae. bnarogaps 3TOMy CTaHOBATCA BUAHbI
CKPbITbIE 3IeMeHTbl BHYTPEHHEW CTPYKTYPbl, Hanpumep, apMaTypHble CTEPXHU B Tonwie 6eToHa 6anok,
KONMOHH unun amnadparM xécTtkoctn. CTeneHb NPo3payHOCTM perynumpyeTcs B HEKOTOpbIX mpegenax npu
NOMOLLM OBWXKKA.

Umutauma  npospayHocty — Onums  Bu3yanusauuu, obecnedmBalollas  MoOOENUPOBaHUE
CBETOMpPO3payHbIX MaTepmanoB. Ecnn oTkNoYMTb 3Ty ONuuio, NPo3payvHbIe reMeHTbl Mogenu He byayT
BUOMMBI.

YuynTtbiBaTb BeC NIMHUM — onuusa obecnevymBaeT BM3yanusaumio ¢ Y4ETOM Beca JIMHUIN, Ha3HAYEHHOro
KaxgoMy senemeHTy mogenu. [pu OTKMHYEHHOM OMNUMM KOHTYPbl FPaHEn SrEeMEHTOB OTOoOpaXkaroTcs
TOHKUMW JIUHUAMUA,

UmuTtauma tymaHa — BkrrodeHve onumm obecnedmBaeT MmMuTauuio atMocepHOM ObIMKA UK TymaHa.
YnanéHHble 00beKTbI CLEHbI 3aTyMaHMBatoTCsl, 06pasyeTcs 9dEKT «BO3AYLLHON NEPCNEKTUBBIY.

Penep JICK — B rpaduyeckmx OkHax onumMoHanbHO M300pakaeTcsi Tpolka B3aMMHO OPTOroHasbHbIX
BEKTOPOB, CUMBOJM3MPYIOLLMX OCK NOKarnbHOM CUCTEMbI KoopauHart. LiBeta ocen: 3enéHas - X, cnHas - Y,
KpacHas - Z. LiBeta aHanornyHbl NpuHATLIM 415 M300paXkeHNsi COOTBETCTBYIOLLMX KOOPANHATHBIX OCEN B
MK NIUPA [10].

Moackasku B 3D Buae — Ecnu kypcop Mbllwn 3agepatb B rpadpuiyeckoM OKHE Ha M306paXkeHnn Kakoro-
nmMbo anemMeHTa Mogenu, Yepe3 HeOOMbLLOW NPOMEXYTOK BPEMEHM BbIBOAUTCA NOACKa3sKa: HasBaHue, Tvn
anemMeHTa, Matepvan u gpyroe. 3Ta onuusi ynpaensieTcs naxkom.

Mogenu cynepanemeHToB — Onunsa adpekTnBHaA TONbKO, €CNU BMU3yanmnsmMpyeTcs pacyéTHas cxema B
hopme KOHEYHO-3MIEMEHTHOM Mofdenu, cogepxallas cynepanemeHTsl [1, 10]. Ecnv onums BIKMOYEHa, TO
CynepanemMeHTbl OTObpaXaloTCs TPeyrofibHMKamu, MOCTPOEHHbBIMM MO penepHbIM cynepyanam. Ecnn
ONuUs BKIOYEHA, TO OTOOpaXatTCA BCE KOHEYHbIE 3NIEMEHTbI, BXOASLINE B COCTaB CyNeparieMeHTOB.

YnpoweHns B AuHamuke — [ns yCKOPeHWs Bu3yanusauuy CIOXKHbIX MOAENel MOXHO OMUMOHHO
NMPUMEHSATb YNPOLLEHUA MPU OAVHAMUYHBLIX MPOPUCOBKAX, HampuMep, NMpy NaHopaMMpOBaHUWU UMW MpU
BpalleHNM Kamepbl C MOMOLLbIO MbiwW. Torga nNpoOMeXyTouyHble Kagpbl OyaoyT MNpPOpPUCOBaHbl C
ynpolieHvsiMu. HegocTalowme anemeHTbl ByayT BbiBeAeHbl AOMONMHUTENbBHO MO 3aBepLUEHNN AVHaMUKN.

U3o6paxatb ceTKy — Onums BKMOYAET/BLIKITOYAET BU3yanu3aunio METPUHECKON CETKN.

Tonbko B 1-oM KBagpaHTe — [lpy BKMHOYEHHOW ONUUM COBMECTHO C onuven OTobpaxaTb CeTKy
oTOOpakeHWe METPUYECKON CETKM MNPOMCXOAWUT TOMbKO B 00MacT HeoTpuuaTtenbHbIX  3HAYEeHUn
koopauHat X, Y. [pun OTKITOMEeHNM ONUMK CeTKa NMPOCTMPAETCsl BO BCe CTOPOHbI OT penepa JICK.

KonunuyectBo siueek — [NapameTp METPUYECKOW CETKM, COBMECTHO C Pa3MEPOM SYENKM ONpenensitoni
€€ NMPOTSKEHHOCTD.
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War cetkn — NapamMeTp MeTPUYECKOW CETKW, onpeaensowmn pasmep a4enkun. NMockonbKy MeTpuyeckas
ceTka CNyXuT Ang no3vUMOHMPOBAHUSA NoKaTopa, Luar CEeTKM OKasblBaeT BNUAHWE Ha rpaduyeckue
noctpoenus. Lar ceTkn 3agaH B Maclutabe MUPOBLIX KOOPAUHAT MOAENUMPYEMOro obbekTa.

LWar Ha yepTexax — Pasmep A4eek MeTpMHeCKOVI CEeTKMH, 0To6pa>|<aeM017| Ha 4YepTexax. LLar ceTkn Ha
YepTeXax 3aaH B HatypalibHOM MacLiTabe ‘-IepTé)KHOFO nncTa.

OpoGneHue siueek — napameTp, onpeaensaoLnii Ha CKONMbKO YacTell pasaenseTca Kaxkaas adveiika npu
PacCMOTPEHMN MoAEN KPYMHbIM MNaHoM.

LiBeT ceTku — [MapameTp, onpeaensiowmin, Kakum LBETOM M300paxKatoTcst IMHUN METPUYECKOW CETKU B
rpacomyecknx okHax Tekylero Tuna. CrnegyeT codeTatb TOT NapameTp ¢ napameTpomMm, onpeaensolmm
LBeT dhoHa rpadhnU4ecKoro okHa.

®PoH OKHa — I'IapameTp, onpe,qenmou.l,wh, KakmM LBETOM 3arnoJiHAEeTCA d.)OH B rpaq)mqecmx OKHax
TeKyLiero Tuna.

CeueHue — I'IapameTp, onpe,qenmou.mﬁ LBET OTPUCOBKU ceyeHun B rpa(bwqecmx OKHaXx TeKyulero tuna.

BbigeneHune — lMapameTp, onpeaensowmnii UBET BU3yanbHOTO OTOBpaxeHUs BbloeneHHbIX 0OBbeKToB B
rpadonyeckmnx oKHax.

®PoHOBLIN NNaH - I'IapameTp, onpe,qenmou.mﬁ LBeT, KOTOPbIM I/1306pa>KaIOTCF| NVUHNN (*)OHOBOFO nrnaHa,
npun ncnonb3oBaHM Kakoro-nnbo aTaxa B Ka4ecTse NOANOXKW.

OucnnenHble cnuckn OpenGL — CyuiecTtByeT TEXHOMNOMMsi YCKOPEHUS1 BuU3yanusauun, HasblBaemasi
«ducnnerHble cnmckny. OMNUMOHHO MOXHO OTKMKOYUTb  WUCMOMb30BaHME 3TOW TEeXHOMOornnM, ecnu
BO3HMKaOT NOJO3PEHNS, UTO STO CMY>KUT MPUYNHON HEKOPPEKTHOCTEN Ha M3obpaxeHun. o ymonyaHumio
OonuMsa BKMKOYEHA, MNOCKOMbKY OObIMHO MO3BOMSAET CYLIECTBEHHO YCKOPUTb MNPOLECC pereHepauun
n3obpaxeHunsa 6e3 notepun kadecTea.

Ucnonb3soBatb accum.buffer OpenGL - Cneuudukauma OpenGL npegycmartpuBaeT noggepxKy
TexHorormn  “Accumulation  buffer”. OpgHako, HekoTOpble NpOrpaMMHoO-annapatHble peanunsaumu,
OCOBEHHO MNpu HebOonbLIOM KONMMYeCTBE BMOEOMaMATW, OTNIMYAKTCA HU3KOW NPOU3BOAMTENLHOCTLIO B
atom pexume. OTkNoYMTE 3Ty ONUUIO, €Cnn Noao3peBaeTe, YTO €€ MCMOoNb3oBaHNEM Bbi3BaHa HU3Kasd
CKOpPOCTb BM3yanusawuu.

N3meHeHus1 3TOM ONuUMU HE UMMNEMEHTUPYIOTCS MIHOBEHHO. OHUM MOBMUSIIOT TOMBbKO MPU Nocreayowem
OTKPbITUM FpacthHeCcKoro OKHa Takoro e Tuna.

Copoc OpenGL akcenepatopa — B cBs3n ¢ MHoroobpasnem peanusauun rpacdpmyeckoro nHtepgenca
OpenGL Ha HekoTopbIX KOMBUHaALMSX KOHurypaumi obopygoBaHus, gpansepos, MO n HacTpoek OC
BO3MOXXHO MPOSIBNEHNE HEKOPPEKTHOCTEN Ha M3obpaxeHun. B cnyyae vMx BO3HUKHOBEHUS MOXET ObiTb
MonesHor 3Ta onuusl, KOTOpas O4YMLLAET OTAernbHble Yy4YacTkM namaTv rpaduyeckoro agantepa,
BbinonHsowero doyHkumn OpenGL akcenepatopa. Ecnu BeiGpath 3Ty onumto, cbpoc nponsonaéTt nocne
3aBeplleHnst guanora no Haxatuio kHorku MopaTBepanTb. Mpu cOpoce aBTOMATUYECKM OTKIOYaEeTCs
onuusa AucnnenHble cnucku. CrieqyeT NOBTOPHO BbI3BaTh AMarnor nocre copoca v BKIIKYNUTb 3Ty ONuMIo,
€Cnu eé NCNonb30BaHME XKenaTenbHO.

4.2 HacTtpouku CAMOUP

Ona HacTpovkn napameTpoB (yHKLMOHMpoBaHUs nporpammbl CAMNPUP cnyxut gmnanor Hactpoukm
CAINM®UP, koTopbii MOXHO Bbi3BaTb KomaHaon MmeHio Hactpowku / Hactponkn CAMNPUP....

B nHTepdpeinice B cTune «neHTa» BbIXOB Auarnora NpousBOAUTCSA MO KOMaHae
- HacTtpowku Ha Bknagke Bugbl/Hactponkn.
)&‘ Hacrpowukw P A A P 5
OkHO pgumarnora pasgeneHo Ha aBe 4actu. B neBor 4yactv npuBedeH CnMCOK
rpynn HacTpoek. B npaBon Yactu gnanora pacnonoxeHa Tabnvua napaMmeTpos.
Bbibepute rpynny HacTtpoek. [MapameTpbl B Tabnuue nepesarpyxatTcsi B COOTBETCTBUM BbIOpaHHON
rpynne HacTpOeK.
JocTynHbl cnegytoLme rpynnbl HACTPOEK:
ABTOCOXpaHeHue — [pynna, o6beauHsIoLWas HaCTPOVKK, onpedensiolwme napameTpbl aBTOMaTn4ecKoro
COXpaHeHWs1 MoAEenNu.
PasmelleHue AaHHbIX — [pynna HacTpoek, HasHa4yalLwux Katanoru (nankv) Ans pasMmelleHms dannos
[aHHbIX onpeaenéHHbIX TUMOB.
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CraHpapTtbl — pynna HacTpoek, onpeaensiolimx CTaHAapTbl NMOATOTOBKM U OChOPMIIEHMS YepTEXHOM
[OKYMEeHTaLMW.

Busyanwsauuﬂ - prnna HaCTpOeEK, onpeaenarwmnx napamMmeTpbl Bu3yanunsadmn.
Pe,anTVIPOBaHVIe - prnna HaCTpPOeEK, onpeaendarLnx napamMmeTpbl 1 onunun pegakTnpoBaHna Mmoaenn.

PacuéTtHasa mMopenb — [pynna HacTpoek, onpeaensllMx napaMeTpbl 06paGoTKM aHanMTUYeCcKoWn
Moaenun oopMMPOBaHMS PacYETHOW CXeMbl, HarpuUMep, anropuTM W Lar TpUaHrynaumu.

ApmupoBaHue — pynna HacTpoek, onpenensioliMx napameTpbl KOHCTPYMPOBAHMSA Kene3oBeTOHHbIX
3NeMeHTOB Ha OCHOBE Pe3yrbTaToB NMPOYHOCTHOrO pacyéra 1 noabopa apMmarypebl.

SA3bIKN — BbIGOp A3bIKOB, Ha KOTOPbIX (DYHKLIMOHUPYET.

ﬂapameprl 31eMeHTOB no YyMOon4YaHUK— prnna HaCTpOeK, onpenendwwmnx napameTpbl MNo
yMmon4yaHuio, HasHa4aeMble BHOBb CO3aBaeMbIM arnemMeHTam Moaernu.

AkcnopT/MmnopT — Mpynna HacTpoek, ONpPeaensiioLmMX HEKOTOPbIE acnekTbl NpPeobpasoBaHns AaHHbIX
npwy 3KCnopTe 1 UMMopTe Modeneil.

r |
§ ' Hacrpoiika CATOUP =
ﬁl ABTOCOXPAHEHHEIE C\Users\Public\Document...

PasMeLLeHIe AaHHBIX ABTOCOXpEAHEHME Ja

CraHaapTel Nepuaod, MrH 20

@ Buzyanuzauma Yueno KoMaHg 5

li# Penaktuposaie aine Unda CiUsers\Oleg\AppData'L...

@ ParyeTHas Mogens =] PesepBHoe KOMWPOBaHHeE
ﬁi— ApMUpOBaHIHE

([} MapaMeTPl 3NENEHTOR MO YHONUEHIO
& 3wcnopr Mrnopt

ﬁ‘ BEET

TeHEPALNA PEsepEHEX GainoE Ja
Koauyecreo konui 3
Cydrmkc _Backup

Cyddurc
Cyddukc Kk nmeHn peseperoro gaina, (Backuplame)

[ Ok ” OTMEHE || TpUMEHUT

%

Puc. 4.3 OkHo gnanora Hactponkn CAMN®PUP /| ABToCcOXpaHeHUue
Ipynna HacTpoek ABTOCOXpaHeHWe COLEPXUT crieaytoLlne napameTphbi:

ABTOCOXpaHéHHble — [lapameTp onpegenseTr katanor (nanky), Kyda COXPaHSATCS aBTOMaTU4eCKM
COXpaHEHHbIe channbl.

ABTOCOXpaHeHne — Onuus, No3BonsoWas BKMHOYUTL WUN OTKITHOYNTL aBTOMaTU4EeCKOe COXpaHeHue
Mopaenen.

Mepuoa, MuH — MNapameTp, onpefensalLWnin BpeMeHHON nepuo ¢ MOMeEHTa npeablayLero coxpaHeHus,
MO MCTEYEHNM KOTOPOro MPON3BOAUTCH aBTOMaTUYECKOE COXPaHEHME TEKYLLIEro COCTOSHUSE MOGEMNMW.
Yucno komaHp — [NapameTp, onpenensoLnin Korm4yecTBO KOMaHg ¢ MOMEHTA NOCeqHEero CoXpaHeHus,
nocrne NCMONHEHNS KOTOPbIX MPON3BOAUTCH aBTOMaTUYECKOe COXPaHEHUE TEKYLLIEro COCTOSHUS MOAENMN.

®annbl Undo — NapameTp onpegensier karanor (narky), kyga coxpaHsatTcsa dannbl, obecnednsaroLmne
OTMEHY OENCTBUM No KoMaHae meHio Pepaktop = OTMEHUTD.

PesepBHOe KonMuMpoBaHMe — [pynna oOnNuMin W NapameTpoB, OMNPenensiowmnx BO3MOXHOCTU
hopMMpOBaHMS pe3EPBHBIX KOMUIA JOKYMEHTOB MNP COXPaHEHWN.
FeHepauus pesepBHbIX dpainos — Onuus, no3BonsoWaAs NPV COXpPaHEHUWM MoAenu caenatb

pe3epBHYIO KOMUIO MpeablgyLlero coctosHus Mogenu. PesepBHasi Konus 3anucbiBaeTca B dann ¢
3aflaHHbIM Cy(PUKCOM.
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Konun4yectBo konumn — MapameTp, onpenensownii, CKobKO pe3epBHbIX KOMWUIA NpeablayLLmMX COCTOSHUNA
mMogenu byaeT coxpaHeHo B Buae channoB. Mpy KaxgoM coxpaHeHum Bce MMeHa haiinoB pe3epBHbIX
Konum cauratotTca. HammeHee akTyanbHbIN hann yTpaynsaeTcs.

Cyddmkc — lMapameTtp, onpepensowni cyddukc, aobaensembii K UMeHW canna npu cosgaHum
pe3epBHOM konuu. Ecnn 3agaHo HeHyneBoe KOnuMyecTBO KOMWA, TO K cyddumkcy gobaensieTca Homep
konmn. CamMblM CBEXUM ABMSIETCS pe3epBHbIN dainn, nocne cyddukca B UMEHU KOTOPOro O3HaYeH
MWUHUMarbHbIA HOMEP.

Hanpumep. Npét pabota Hag npoektom Hom.spf. [pu coxpaHeHUM OOKyMeEHTa TeKyllee COCTOsHUue
npoekta 6ynet 3anucaHo B cdavn fom.spf, a npegbigyulee coctosiHne OyaoeT coxpaHeHo B Buae
pe3epBHOM konun B hain ¢ nmeHem Jom_Backup1.spf. A cocTosiHue, KoTopoe 6bino o Toro, byger
ckonupoBaHo B avin [Jom_Backup2.spf. A ewé Oonee paHHee COCTOSIHME MOXHO HanTu B chaine ¢
nveHem Jom_Backup3.spf. Ecnin moryT notpe6oBartbeca elé Gonee paHHUE COCTOSHUS MOEnu, TO
Hago ycTaHOBUTbL Oonbluee 3HadYeHne napameTpa KonnyectBo konun, Hanpumep, 4 nnu Gonee.

i " Hacrposixy CAMIOWP e |

EJ ABTOCOXPEHEHME HacTpoikn Chlsers\PublicDocuments\SAPFIRVSAPFIR 201...
CepEMcEl C:\Users\Public\Documents\SAPFIR\SAPFIR 201...
CTaHaapTel BrBnnoTera ChUsers\PublicDocuments\ SAPFIRVSAPFIR 201...
@ Busyanusauma WpudTe C\Program Files [x8a) \LIRA SAPRAVLIRA SAPR 201...

[i#* PepakTposaHMeE

@ Pacd4eTHEA MOJEN:

f'ﬁ— ApDMWpOBaHWE

[5j= M&paMETpbl 3NEMEHTOE MO YMONYEHWD
LH] SkcnopT MunopT

-ﬁ' H3blkK

614 H OTMeHa H MpUMEHKTE

Puc. 4.4 OkHo gnanora Hactponkn CAMN®PUP / PasmelueHne gaHHbIX

lpynna HacTpoek Pa3MelueHne AaHHbIX COOEPXKUT CreayoLmMe napameTpbi:

CepBucbl — [lapameTp onpegensieT karanor (nanky), e pacronoXeHbl CueHapuu, B TOM 4uchne
nonb3oBaTtenbckne, obecneynBaoWwmne QyHKUMOHANbHbIE paclUMPEHUs MpOorpaMmbl  Takue, Kak:
NMOCTPOEHME NapaMETPUHECKUX KOHTYPOB CEYEHUN U NMPOEMOB, MOCTPOEHME NMapaMeTpUYeCcKux Mogenemn
OKOH, ABEPEN N NTECTHUL,

TekcTypbl — [MapameTp onpegenseT karanor, B KOTOPOM pacnonoXeHbl annsl TEKCTYP, UCMONb3yeMble
ONS BU3yanusauum TEKCTYPHbIX Marepuaros.

Manutpbl — [NapameTp onpedendeT Kartarnor, B KOTOPOM XpaHAaTcs dannbl onucaHus nanutp LBETOB,
MaTepuarnos, LBETOB 31IEMEHTOB MO YMOMYaHUIO.

Wpudtbl — NMapameTp onpeaenseT Katanor, B KOTOPOM XPaHATCS WPUPTbI, UCMONb3yeMble NporpaMmmon
OISl HAaHeCeHns Hagnucen Ha nsobpaxeHusx B 3D 1 Ha yepTexax.

HacTtpownku — [MapameTp onpegensieT kataror, B KOTOPOM XpaHATCS (oainbl HavarbHbIX HacTpoek
nporpammei.
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Bubnuotekn mopenen -— rpynna napamMeTpoB, onpenendawwmnx Kartanorn, B KOTOPbIX XpaHATCA
OMBnMoTeYHble Moaenu OﬂpeﬂeﬂéHHbIX TUNOB.

OGbekTbl - MMapameTp onpedenseT Kartanor, B KOTOPOM XpaHATcA dainbl GMONmnoTedHbIx Moaenein
pPa3nnYHbIX OGHLEKTOB.

ABepw - [NapaMeTp onpenensieT katarnor, B KOTOPOM XpaHsTca hannbl GnbnmnoTtekn mogenen aBepen.
OkHa - [NapameTp onpenenseT Katanor, B KOTOPOM XpaHATCS doansbl OMGNMOTEKN MOAENEN OKOH.
KonoHHbI - [apameTp onpegensiet katanor, B KOTOPOM XpaHsiTcs doannbl GMBNMoTekn Mogernen KOnoHH.
Banku - MapameTp onpeaensieT katanor, B KOTOPOM XpaHATCA dannbl Gubnmotekn mogenen 6anok.

NecTHuubl - MapameTp onpefensieT Katanor, B KOTOPOM XpaHsATcA ainbl Gubnuotekn Mopenen
3MEMEHTOB NECTHUL, (OrpaXkaeHUs, cevyeHus nepun v T.n.).

darinbl TEKCTYp M OMONUOTEYHbIX MOAENen XpaHATCA B nankax, no-ymMonyaHui pasMellaembiX B
npouecce MHCTaNNAUUM NPUNOXeHUsa TaMm xe, rae pasmellaeTcs nanka ¢ dpavnamv mogenen npuMepos.
PasmellieHne 3TUX Nanok MOXET 3aBUCETb OT BEPCUMM UCTONb3yeMON onepaumoHHON cuctemMsl. Hantm atu
hawinbl MOXHO, ucnornb3yst MeHio MNMyck=Bce nporpammbi=SAPFIR=SAPFIR2.0=®ainbl npumepos.

B Hacrpoiics CATIOMP 3

E} ABTOCOXPAHEHHE PasmMep pasMepHOro wpHpTa, MM 3.5 ~
@ PasmelEHHE AaHHBL LWpmchT ISOCPEUR
Q CTaHAapTh = ToMUyHHBLI AHHAA, MM
|:_'E? LiEaTa anemeHTOE ICHOBHEA MHHHA 0.600000
' SecnopT/MmnopT TOHKEA NHHHA 0.200000
E 0,900000
AnnHa cTpenoqet;, MM 4.00
Pazmep zaceHek, mM 2.00
AraMeTp oCeERIX MADKEPOE, MM 5.00
AMEMETP MADKEDOE NOMELLEHKA, MM 12.00
= ERMHHLLEI H3MEPEHWA Ha YEpTeNax
BEICOTHEIE OTHMETKM M
EAMHHUEI Pas3HEROE MM
= OdopMAEHHE NEYATH TEKYLWLEMD EWALA
Parka HeT
KpaH ofnacTk neuaTk EcTl lNosicHeHue cymn
TEKCTOBEI 3aronosaK tTE penakTnpyemoro
PazoMKHYTan rlapameTpa
MHHHK 0B03HEHEHHA NNOCKOCTH CEHEHHA
I Ok ] [ OTrEHa ] l MpHMEHKHTE ]

Puc. 4.5 OkHo gnanora Hactponkn CAMN®PUP /| CtanpapTbl

Mpynna HacTpoek CTaHAAPTbI COAEPXKUT CrieaytoLlne napameTpsbil:

Paswmep pasmepHoro wpudta — [NapameTp, onpegensawowmin pasmep wpudTa, UCNonb3yemMoro Ans
0b03Ha4YeHun pa3amepoB Ha YepTexe. CnegyeT 3agath xenaembli pasmep B Maclutabe yeptexa. Pasmep
Wwpudgta B TPEXMEPHOW Mogenu M B BuAax OOKYMEHTUpoBaHus OyoeT BblYMCIIEH aBTOMaTU4Yeckn B
COOTBETCTBUM C 3a4aHHbIM AN AOKYMeHTa Macwtabom nnaHa ataxa unm ¢ y4ETOM YCTaHOBIEHHOTO
mMacwTaba Buaa (4N BUOOB LOKYMEHTUPOBAHNS).

WpudT — MapameTp onpegenser wWpndT, NCNONb3yEMbIA B NporpaMMme Ansi HaHeceHus 0603HavYeHn,
HaanMcen n NPoCTaHOBKU pa3MepoB.

TonuwwuHbl NMHMK — [pynna napamMmeTpoB, ONPEAENSOLWNX TOMWMUHBLI JIMHAA pasHbIX TUMOB MpU BbIBOAE
yepTexen Ha nevatb.

AnuHa cTtpenouek — MapameTp onpeaensieT ANUHY CTpenoYvek B 0603HaYEHMsIX pagmycoB, AUaMeTpoB U
NMHENHBbIX Pa3MepoB, €Cnn Ansl HUMX BblbpaH CTUMb CO CTpenodkamu. OnuHa cTpenoyek 3agaércst B
MacLwiTabe 4YepTEXHOro nmcra.

Pasmep 3aceuek — [lapameTp onpegensieT OnvHy 3acedek Ha 0BO03HAYEHMSIX OOUHOYHBIX JMHENHbIX
pa3MepoB U Lienoyek pasmepos. [InvHa onpeaensieTcs B maclutabe niucra YyepTtexa.
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OnameTp oceBbiX MapkepoB — OB03HA4YEeHUSA CTPOUTENbHbBIX KOOPAMHALMOHHBLIX ocert no FOCT 21.101-
97 HaHOCAT Ha YepTexax B KpyXkax guameTpom 6 - 12 mm [2, 5]. nameTp Kpy>KKOB, UCMOMb3yeMbIX ANd
MapKMPOBKM OCEN, onpeaensieTcst 3TMM napameTpoM B MacluTabe yeprexa.

OuameTp mMapkepoB nomelleHMA — MapkupoBKa MOMELLEHUA HA MNnaHax BKMYaeT HoMep Mo
3KCMMMKaLMmM 1 nnoLladb. [vameTtp Kpyxka, CoaepKallero MapkMpoBKy NoMeLlLeHVs, onpeaenseTcs aTum
napameTpoM B MaclUTabe YepTexa.

EanHuubl U3MepeHUsa Ha uYepTexax -— rpynna napameTpoB, onpeaendmmnx, B KakmxX eanHuuax
n3amMmepeHuna OOJIKHbI ObITb 0603HAYEHbI pa3Mepbl Ha YepTexax.

BbicoTHble OTMeTKM — [lapameTp onpefenser, B Kakux eguHULAX W3MepeHus [OMmKHbl GbiTb
0603HaYeHbl Ha 4YepTexax BbICOTHble OTMETKWU. [0 yMonyaHuio, BbICOTHblE OTMETKM 0GOo3HadarTcs B
MeTpax.

NnHenHbIE pa3mMepbl - I'IapameTp onpenensdet, B KakKnux eanHuuax naMmepeHusa OOJNKHbI ObITb YKa3aHbl
NUHENHbIe pa3mMepbl Ha 4YepTexax. Mo yMOn4yaHuio, NUHENHble pa3mMepbl Ha 4YepTexax YyKa3blBalOTCA B
mMunnnveTpax.

OdopMneHune neyaTu TekyLlero Buga — rpynna napamMeTpos.

npoekmupyemoeo 30aHusi, 3amem ornpedensiomcsi 8udbl OOKYMeHmMupo8aHusi (rnaHbl, paspesbl), 3ameMm 6udbl

~ 55 TexHonoeusi ucrnonb3oeaHusi npoepammbl CAMTOUP npednonazaem, Ymo cHa4ana co30aémcsi mpéxmepHasi Mooesb
“f‘} OoKyMeHmUpOo8aHUS pasMelwjarmces Ha iucmax yepmexel, 3amem fIUCmbl Yyepmesxel 8bI800iMCs Ha rnevame.

MimeeTca BO3MOXHOCTb pacnedartaTb nobon Tekywmin Bug Ha nobon ctagum npoekTnpoBanus. [JaHHas
rpynna napamMeTpoB ornpegensier, kak OyaeT odopmreHa pacneyatka Tekywero Buga u3 noboro
rpacomMyeckoro okHa.

Pamka — onuus, onpegensiiowas, AormkHa N pacneyartka Tekylero Buaa bbiTb CHabxeHa paMKon.

Kpan obnactu neyatm — onuusi onpegensiet, 4OMmKeH N BblTb OTMEYEH Ha pacnedvaTke Kpan obnactu
nevartm.

TeKCcTOBbIN 3arofloBOK — ONuus, KOTopas MO3BOMSET BbIBECTM Ha pacneyatky Tekywero Buaa
OOMOSMHUTENBHYIO TEKCTOBYIO MHAOPMALIMIO O MPOEKTUPYEMOM ObbEKTe.

M Hactpojiks CATIOHP

@ ABTOCOXPAHEHHE = Moaens HEONpeAenEHHOrD THNa A
@ PazMeLLEHHe 4aHHEL: SanonHeHHe D c3b496
@ CTaHAapTEI FaHTypb . 6e645a
ey LieTa anetepTos =l Crena
27 SrcnopT MyhopT 3anonHeHie [ eadabz -
KoHTvpbI . 516455
= OxHo
SanonHeHHE alc9ds
Bbl6V|paeM rpynny KoHTvpEI . 3528
HaCTpoOeK U'BeTa = MMepekpbiTHe
3rIeMeHToB 3anonHeHHE [ fofoen LlBeTa 3anoriHeHund
KokTypel W55 | rpapeit M KOHTYPHbIX
= Kononna o
3anonHeHne [C] Farara nvHnn SremMeHToB
KaHTY PRI [ 708080 | PA3JTUMYHBIX TUNOB
= banka
SanonHeHHe [] edfoen ha

3anonHeHqe
LIBET 3an0NHEHKA 3nemeHTa CTEHA

[ 0] 4 ” OTHEHA H MpHMEHHTE

Puc. 4.6 OkHo gmanora Hactpoukn CAMN®PUP / LiBeTa anemeHTOB

lpynna HacTpoek LlBeTa anemMeHTOB npedHasHayeHa [N Has3Ha4YeHUsi CryXeOHbIX LBETOB,
UCMOMb3yeMbIX MO YMOMYaHUIO ANt BHOBb CO3[aBaeMbIX 31IEMEHTOB MOAENM MPOEKTUPYEMOro 3OaHus.
[n§a kaxgoro Tuna areMeHToB NpuBedeHa OAHOMMEHHAs rpynna, coaepallasi crieqylolime napameTpsbi:

3anonHeHue — MapameTp, onpeaensoLMiA LBET 3anofnHeHWs rpaHeit Mofeny anemMeHTa JaHHoro Tuna B
pexuMe BU3yanusaumm B crnykebHbiX LBeTax C 3arofHEHNEM rpaHei.
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KOHTypr - I'IapameTp, OI'IpGﬂGJ'IﬂPOLLI,VIVI LBET NNHUN, KOTOpPbIMWN |/|306pa>|<a}0Tc;| KOHTYPbI rpaHeVl moaenun
AnemMeHTa 4aHHOro Tuna B pexnme Busyarnmsauum c Bmsyanmsau,weﬁ KOHTYpPOB.

BblaeneHHble anemeHTbl Mogenu obBOOATCS KOHTypamu UBeTa BblgeneHus. Mo ymonyaHuio, UBeT
BblJENEHUS 3eMNEHBLIN.

Bl Hactpokiku CATIOMP

@y ABToCOxpaHEHNE =l ®opmaT 3D5
% PazMelLEHHE daHHE MacwTah 3kcnopTa 1000
CTaHAIPTE! = dopmat DEF
|:_'r:'f LigeTa anemeHTOB MacwTaf skcnopTa 100o
7' 3kenopT{kiMnopT MNanktpa DF E:\SAPFIR\SAPFIR _Datalp.....
= ®opmaT ¥CO
¥CEOpEHHOE 49TeHne npogmos  EcTe
Bblbnpaem
ManuTpa DXF
rpynny HaCTpoeK MyTe K dhafny nanMTpel ueeTos DXF
|‘ [ Ok ] [ OTHEHS ] [ MpHMEHMTE

Puc. 4.7 OkHo guanora Hactpouku CAMN®PUP / Akcnopt / AMnopTt

pynna HacTpoek kcnopT / UMNOPT CoaepXnT creayoLne napameTpsbi:
®dopmat 3DS — pynna napameTpoB, CBA3aHHbLIX C AKCNOPTOM / MMNopTom dainnos B popmarte 3DS.

MacwTtab akcnopta — [lapameTtp, onpegensiowmin kKoadduUMeHT mMacwTabupoBaHns KoopguHaT npu
akcnopte B dann dopmata 3DS. [pu wmnopte dannoB wucnonb3dyetca obpatHas BenuuvMHa
KoadppuumeHTa.

®opmat DXF — [pynna napameTpoB, CBSA3aHHbIX C SKCMOPTOM / nmnoptom dhannos B oopmate DXF.

MacwTtab akcnopta — [lapameTp, onpegensoowmin koadpdnumeHT macwTabmpoBaHmMs KOOpAMHAT npwm
akcnopte B ban cdopmara DXF. [pu mmnopte cannoB K koopauHatam npuMeHsieTcs obpaTtHas
BENMMYMHA Ko3hbpurLmeHTa.

Manutpa DXF - [lapametp, onpegensiowun nyTb K danny nanutpbl, obecnednBatoLLemn
nepekogupoBaHue LBETOB, NpeacTaBreHHbix B nporpamme CAMNOUP B uBeToBble MHAEKCHI nanuTpbl DXF.
®opmat VCO — pynna napaMeTpoB, CBA3aHHbLIX C MMnopToM dannos B oopmate VCO.

YckopeHHoe YTeHue npoémoB — Onuusi, NO3BONSAIOLWAs CYLLECTBEHHO YCKOPUTL YTEHME HOBbLIX (halnoB
B bopmare VCO. lNpn yTeHnn ctapbix dannoB MOryT Bo3HMKaTb OWNOKK. [na 4yTeHuss ctapbix dannos
dopmaTa VCO pekoMeHOYeTCs OTKMOUNTD 3TY OMUMIO.

4.3 HacTtpoiku cnoés mogenupoBaHuA

[nsi HacCTPoOWKN CNOEB MOAENUPOBaHUS CRYXUT ananor Cnon MogenupoBaHusi, KOTOPbIA MOXHO BbI3BaTb
KomaHgon meHio Hactponkn = Cnoun mogenupoBaHuA....

©2018 OO0 «COPOC». Bece npasa 3aujuwyeHbl



CRov MOAERMPOBaHHA

Hatop cioée
3D MoaenyposaHHe
MnaH
Pazpes

% 5
CNENCH

MpuaHak

BMONMOCTU CIosA

£

b

Ok, ||[ OTHEHA ]

S DEHEBEER

HazeaHue cnoq

20 Cnod CANDIAP
CEpPEITEIR
MecTHOCTE
F.OHCTPYK.THE
QBopy A0BaHHE
CB03HAYEHHA
MoMelweHH1A
AHTYpam

6.6,6.6,6,8.4,6,

—

&

PacwupeHue

OkHO Ounanora pasgeneHo Ha gBe vactu. B neBon yactu pacnonoxeHa Tabnuvua HabopoB Crioés, B
KOTOpoW nepeyncrieHbl Habopbl Croés no HassaHuAM. B npaBon yactu gnanora pacnonoxeHa Tabnuua
CNOEB, B KOTOPOW MO Ha3BaHWsIM NepevncneHbl cnon mogenuposaHus. Ytobbl 4o6aBUTL HOBBIM CROW UK
Habop CNoés unu yganuTb MMEKLLMIACS, WUCNOMb3ynTe KOMaHAbl KOHTEKCTHOMO MEHI0, AOCTYMHOro Mo
HaxaTuio npaBon kHomku Mblwn. Cnon «Cnown CAMNOUP» yganute Henb3s. K Hemy no ymonyaHuto

MpusHak
BrnokupoBsku cros

Puc. 4.8 OkHo gnanora Cnouv moaenupoBaHus

OTHOCATCA BCe BHOBb CO3aBaeMbie 006bEKTbI U 0OBLEKTLI, MULLIAEMbIE CMOS.

Ona kaxpgoro cnosi obosHavyeHbl ero cBoncTBa (BMAUMMOCTb WM OnokupoBka) B Tekywiem Habope,

BblOpaHHOM B Tabnuue Habopos.

[na kaxxgoro Habopa 0603HAaYEHO COCTOSIHME CBONCTB TEKYLLEro Cros, BbldpaHHoro B Tabrnvue croés.
MoxHO ynpaBnaTb BUOMMOCTLIO WM ONOKMPOBKOW KaXXAOro Crosi B Tekywem BblOpaHHOM Habope,

nepeknoyasi CoOoTBETCTBYHOLLME MUKTOrPaMMbl C MOMOLLBHO MbILLIM.
Kaxkgbii aneMeHT MoAerny MOXET ObITb OTHECEH TONMbKO K OAHOMY Cr10H0.
Kaxkgomy rpachmyeckomy BUay MOXET ObiTb Ha3Ha4YeH TONbKO OAnH Habop Cnoés.

JTtobon anemeHT GygeT BUOUM B HEKOTOPOM rpadhuyeckoM OKHe, ecrnv B Habope Cnoés, Ha3Ha4YeHHOM
BMAY, M300paXEHHOMY B 3TOM OKHE, YCTaHOBIEH MPU3HaK BUAMMOCTM A4S CrOosl, KOTOPOMY NPUHAANEXUT

OTOT AIEMEHT.

3ateM HaxmuTe

4] B &

Hatop cnoée
M _LCORMEI

HazeaHue QAW ME Bl
KHOMKY Hatop cnoée 30 Mopenvpoeadue
MpumeHnTb Macwras enna M 1:100

LeeT poma i

UeeT ceTku ] a=bsbb

Y
[ KHonka BbI3blBaeT guanor
Cnou MOZENnMpoBaHus
ans Bblbopa  HabGopa
= CIoés, HasHa4yaemoro
AaHHOMY BUay

Puc. 4.9 OkHo gnanora CBoncTBa, B KOTOPOM NpeacTaBeHbl CBOMCTBA Buaa

Hanpumep, co3gaH anemeHT JlMHua 1. 3TOT anemMeHT OTHecéH Kk crnowo O6o3HaveHusa. Cnoto
O603Ha4YeHNsA yCTaHOBIEH NPU3HAK BUANUMOCTM B Habope crioés lMnaH, n OTKMYeH NpU3Hak BUOUMOCTH
B Habope cnoés 3D mogenupoBaHue. [lanee co3gaH Bua MnaH ataxa. 3toMy BMAy Ha3HadeH Habop
cnoés MnaH. Co3gaH Bug O6wWmMKM BuA, emy HasHadyeH Habop cnoés 3D mopgenupoBaHue. Tenepb
anemeHT JluHma 1 MoXHO BUAETb B rpadpu4eckoM OkHe, B KOTOpom oTobpaxkéH Bua MnaH aTaxa B TO

BpeMA KaK B OKHE BUOa O6wWwmM BUA 3TOT 3NEMEHT CKpPbIT.
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4.4 HacTtponku nanuTpbl LBeTOB

[na HacTpoViKM LUBETOB, UCMONb3yeMbIX MpW BU3yanusauuy Moaenen, cnyxut auanor Manutpa, KoTopsbiit
MOXHO BbI3BaTb KOMaHAon MeHio HacTpoiku = ManuTpa LUBETOB....

M [Nanurpa

HE ONpeAsnéH
MpocTeie ueera
=) TekcTypbl

Cepbif KMprkd
KpacHLIF KHpiHY
KHpnmy oBnHLo0E0YHER
EeTon

OHAYAMH

Pbi¥an HepenHua
KpacHoe aepeso
CocHa

AEpeBAHHEIE Nepronk!
Aockn

HopKWHpCkMii kavete ML 0716 HazgaHwe uEeTa Knprnd cBnnuass... A

5 Wi FOCT 2.406.660 /__ Tabnuua  napameTpos
B uBETDBblE KOMMOHEHTBI

OkHO npepnBapuUTENbHOrO
npocmMoTpa uBeta c
TeKyLLMMU  HacTporkamu
€ro CBOICTB

LWTprx=oBKa
KamMeHs eCTecTEEHHLIA OkpywatoLian [ cocchf U'BeTa’ I'I03BOJ'IFHOIJ.‘L’aﬂ
Eeran TR - NPOM3BECT  HACTPOIiKY
Crank npoceqHan s ] s o
M&TEpMANK! ANA KNSAKH KEDaMHIECK) SPKANLHEA ero CBouUCTB, B|/|3yaj'|be|X
CTEKND H APYrHE CRETONPOIPEYHEIE b Hampzenan Il ooooco
HeHETaNMHHECKHE, BONOKHMCTHIE, np| —TomeHe Bnecka 2.000000 XapaKTepMCTMK
ApeseciHa E TekcTypupoBaHde
3ackinka TercTypa EcTe
MeTann, ene3oBEToH W AP .KOMMOSH' CrnasBaHHe EcTt
HHAKOCTH YeTpaHerme pati EcTe

WTprxoEKa Het

= Pasmepbl, MM

Pazmep X 570.00
Pazmep i 300,00
CHMCOK LlBeTOB ] Benkii don Ecte |
e My/T MosicHeHnss no  cyTu
AnbiysHan napameTpa, OoTMe4YeHHOoro
UgeT anddysHo oTpakasHora ceeTa
B Tabnuue
‘ >

Puc. 4.10 OkHo guanora Manutpa

B okHe gmanora Manutpa cnesa pacnofioX)eH CNMCoK LBeToB. Bce LBeTa B CNMCKE YCNOBHO pasaeneHbl
Ha TpW rpynnbl: NpocTblie LBeTa, TeKkcTypbl, wTpuxoBkn no NOCT 2.306-68. Bbibop uBeTa B cnucke
OCYLLECTBAAETCS NPU NOMOLLM MbILLM UK KYPCOPHBIMW KIaBuLwamu.

B npaBon 4actTm OkHa Auarniora pacnofioXeHO OKHO MpegBapuUTeNbHOro npocmoTpa u  Tabnuua
napameTpoB BblbpaHHOro uBeTa. Mpn peaakTMpoBaHUM BU3YyaribHbIX XapaKTePUCTMK MOXHO Habniogatb
NX NPOsIBNEHNE B OKHE NPeaBapUTENbLHOrO NPOCMOTpa Ha nNpuMmepe obbekTa-obpasua. OcmoTtp obpasua
C PasHbIX PaKypCOB MOXHO OCYLLECTBUTb MNPV MOMOLLM MAHWUMYNATOpa «Mbillby: MOMECTUTE Kypcop
MbILLN B OKHO MPOCMOTPA, HaXXMUTE MPaByl0 KHOMKY MbILUW U, YOEPXUBasd €€ HaaTon, nepemMeLyante
MbILLb A0 SOCTUKEHMS XKENaemoro pakypca.

Ceolicmea usema:.

Ha3BaHue uBeTa — NnapameTp onpegensier, nog Kakum umeHeM LBeT byaeT domrypnpoBaTb B MporpaMme.
GUID — MmobankHo yHuKanbHbIn ngeHTudunkatop. ObecneunBaeT 0gHO3HAYHY0 MOEHTMdMKAUUIO LBETAa,
MO3BONSET OCYLLECTBNATb AOCTYMN K HYXKHOMY LIBETY U3 BHELLIHUX CLIEHAPWEB.

UpeHTudukaTop — BpeMEHHbIN NOEHTUMUKATOP, UCMOMNb3yeMbli BHYTPU NporpamMmel.

LiBeTOBble KOMMNOHEHTbI — rpynna NapameTpoB, ONpenensoWnx 6asoBy0 BU3yarbHYI0 XapakTePUCTUKY
uBeTa.

Okpyxarouwasa — [NapameTp, xapakTepumayroLniA LBET KOMMOHEHTbI OKPYXatoLEero cBeTa, pacCeAaHHOro B
NpOCTpaHCTBe.

OudbcpysHan — NMapameTp, xapakTepusyoLunn LBET KOMMOHEHTbI AN dY3HO OTPaXKEHHOTO CBETA.
3epkanbHas — [MapameTp, onpedensiowmin 3epkanbHy COCTaBNSOLLYIO LBETA, XapaKTepusyoLwuin uBeT
3epKaribHO OTPaKEHHON KOMMOHEHTBI.
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Msnyqaemaﬂ — KOMIMNOHEHTa, onpenendrLiasa uBeT cBeTa, narny4aemMmoro 0OBLEKTOM.

CteneHb ©Onecka — [lapameTp, onpegensalwuin OKYCUPOBKY 3epkanbHoro 6nvka. Bo3amoxHble
3HayeHusa ot 0 go 127. MeHbluMe 3Ha4YeHUs1 COOTBETCTBYHOT pasmbiToMy Onuky. Bornblune 3HayeHus —
6onee okycnpoBaHHOMY. OBbIYHO UCMOMNb3YOTCH 3HaYeHns ot 1 go 12.

~— /&é) 3HayeHue napamempa cmeneHb 6r1ecka UCMOMb3Yemcsl Kak rokasamefb CMmeneHu, 8 Komopylo e03600umcsi
2N KOCUHYC yara MexQy eeKmopoM OMPaXxeHusi ceema U 8eKmopoM HabmodeHusl Mpu eblYUCIeHUU UHMeHCU8HOCMU
>~ 3epkanbHoli cocmaensiouwell 0ceewEHHoCMU.

TekcTypupoBaHWe — rpynna napamMeTpoB, ONpefensiowmnx BudyasibHble CBOMCTBA TEKCTYPHOMO LIBETa,
cnocob MCMosb30BaHWS TEKCTYPbI.

TeKCTypa — onuua, onpependwlada, ABndeTcAa N UBeT TEKCTYPHbIM. TeKCTyprIe LUBETa NO3BONAKT
M306pa)|(aTb NOBEPXHOCTU 00BLEKTOB C Bblpa>X€HHbIM PUCYHKOM — TeKCTypOIZ. TeKCTypa Ha NMOBEpPXHOCTU
obbekTa nomoraet nepenartb BU3yarbHYO cneu,mchKy OTAENIOYHbIX 1 OPpYrnx Mmarepuanos: KUpnn-, OEeTOoH,
HaTypaﬂbeIVI KaMeHb, opeBecuHa n 1.n.

CrnaxuBaHue — onuus, No3eossoLlas ynyyuwnTb M306pa>|<eH|/1e TEeKCTYPHbIX I'IOBerHOCTeIZ KPYynHbIM
nnaHoMm.

@ BkrioueHue — onyuu  obecriedueaem  UHMeEProfsyulo  ugema  mekcenell  (mekcmypHbIX  rukcenel)  npu
~ Ay MacwmabuposaHuu meKkcmypbl 8 xode HanoxeHus eé Ha rnoeepxHocmb obbekma. B pesynbmame mekcmypa
= . u3obpaxaemcsi 8u3yarnbHO canaxeHHoU, 0OHaKO PUCYHOK MeKCmypbl MOXem 8bi2fisidems pasmbimbiM, 0COBEHHO npu

" 3HaYUMesIbHOM yeesiuyeHUU.

YcTpaHeHue psabu — onuus, NO3BoNSOWas ynydwuTb U300paxeHne TEeKCTyp B MenkoM maclitabe,
0CcoB€eHHO, B AUHaAMUKE.

LWTpuxoBKa — Npu3HaK LBETa, ABMASETCS N OH LITPUXOBKOW. lpoymne TekcTypbl He OToBpaxarTcs B
pexvMme Bu3dyanusauum B cnyxebHbix uBeTax. OOHaKo TEKCTypbl, MOMEYEHHble KaK LUTPUXOBKY,
oTobpaxatoTCcsa Ha cedeHnsIX OOBHEKTOB.

PaspelueHne — CBOWCTBO TEKCTYpbl, Xapakrtepuaywuwiee nogpobHOCTb €€ pucyHka. TekcTypa
npeacTaenser cobon ABYMEpPHbLIN MacCUB TEKCENEN — pacTpoBoe nsobpaxeHue. Pa3pelueHne BblpaxaeT
4YMCNO TeKcenew Mo ropu3oHTanM M No BepTUkanu. Yem Bbille paspelleHne TeKCTypbl, Tem Gonblue
TpebyeTcs BbIMMCNUTENbHBIX PECYPCOB OS5 €€ XpaHeHUs 1 06paboTku.

Pasvepbl — TekcTypa 3agaHa parMeHTOM pacTpoBOro u3obpaxeHus. 31O um3obpaxeHue
HaknagblBaeTcs Ha NOBEPXHOCTM OOLEKTOB B onpeaenéHHoM macwitabe, nepvoanyeckn NOBTOPSSIChb.
MacwTtab ans HanoxeHusi TEKCTypbl BbIYMCMSIETCH aBTOMATUYECKM B 3aBMCUMOCTM OT 3afaHHbIX
pa3mepoB. Pasmepbl onpegeneHbl B eOuMHULAX W3MepeHust Tekywen wmogenn. OHu nokasbiBaloT
peanbHbIl pa3mep 06beKTa, COOTBETCTBYIOLLNIN 3ad4aHHOMY pparMeHTy TEKCTYpbI.

Pa3swmep X — Paamep 3agaHHOro dpparmeHTa TEKCTYpbl B KOOpAMHaTax MO4Eenu no ropusoHTanm.
Paswmep Y — Pa3smep 3agaHHOro pparmeHTa TEKCTYpbl B KOOpAMHaATax MOgEenu no BepTuKanm.

Benbin ¢poH — Onuusa, no3BonsawoLLLAa UCKMTUNTL BNMsiHME 6A30BOro LBETa Ha M300paXKeHne TEKCTYpbI,
COXpaHMB 3a TEKCTYPOI BO3MOXXHOCTU MMUTALUN OCBELLEHHOCTW.

Pexxunm — NapameTp, onpegensowmin pexmm MHTeprnpeTaumm TeKCTypbl. BO3MOXHbIE 3HaYeHUs pexnma:

Moaynauma — pexum, obecrneyvBalolMii MOZENMPOBaHME TEKCTypbl C Y4YETOoM 6asoBOro LBeTa U
OCBELLEHHOCTU NMOBEPXHOCTU UCTOYHUKAMU CBETA, B T.4. LIBETHLIMMU.
OTOT PeXMM pekoMeHIyeTCs MCMosb30BaTh ANl OObIYHbIX TEKCTYPHbLIX LIBETOB.

OdeKkonb — pexum, B KOTOPOM TEKCTypa BCErda BbIMSAMT OOMHAKOBO, COXpaHssl LBET TEKcereWn, BHe
3aBMCUMOCTU OT 6a30BOTO LiBETA U OT OCBELLIEHHOCTU NOBEPXHOCTMU.
OTOT peXxmm pekoMeHayeTcsl ANs LBETOB, UCMOMb3YEeMbIX B KAYECTBE LUTPUXOBOK B CEYEHUSIX.

MenaHX — mMexay LBETOM TEKCTYPbl U BbIYMCIIEHHBIM B 3aBUCUMOCTU OT OCBELLEHHOCTU MOBEPXHOCTU
BbIMOMHAETCA nornyeckas onepaums ucknrodatowero UNA.

JocTyn K AOMOfHUTENbHBIM BO3MOXHOCTSIM MO YMPaBEHUIO ManUTPON OTKPbIBAETCS MNOCPEACTBOM
KOHTEKCTHOIO MEHI0, BbI3bIBAEMOrO LLEMYKOM MPaBOi KHOMKU MbILLK. YKaXXUTe Ha3BaHue LiBeTa B Crncke
KYPCOPOM MbILLKX, @ 3aTeM BbIMOMHATE LUENMYOK MPaBoOi KHOMKOW. B KOHTEKCTHOM MEHH OOCTYMHbI
criegyrowie KomaHabil:

[do6aBuTtb uBeT — o 3TOM kOMaHAe NporpaMMa Co3daéT HOBbI LBET W MOMELLaeT ero B NanuTpy.
HoBbii1 LIBET MO YMONUYaHUIO He UMEET TEKCTYpPbI, MO3TOMY pacrnonaraeTcs B rpynne MpocTbie uBeTa.
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Ay6nupoBaTb uLBeT — KomMaHga co30aéT KOMuio ykasaHHoro uBeTa. Konusi momyyaeT Bce CBOWCTBA
NCXOOHOrO LUBeTa, BKNoYas TekcTypy. Konum upeta npucsameBaeTca HOBbIM UAEeHTUdUKaTop.

Yoanutb uBet — o aTon KomaHae yKa3aHHbIl7I LBET yaanaeTca n3 nannTpbl.

TeKCTypa — OTa KomaHga packpbiBaeT NogMeH, B KOTOPOM npeacraBneH pdaa KoMaHa, CBA3aHHbIX C
ynpaslneHnem TeKCTypOVI YKa3aHHOro uBeTta. KomaHgpbl ynpaeneHuda TeKCTypOIZZ

MMnopT TekcTypbl... — [0 3TOl KOMaHae MHUUMUpYeTcs avanor Bel6op n3obpaxeHusi, cpeacTBaMu
KOTOPOTrO MOXXHO HalTW, BblbpaTb M OTKPbITL haiin, copepXawiuii u3obpaxkeHve, KoTopoe OymeT
NCMOSb30BaHO B KAYeCTBE TEKCTYPbI.

MmnopT macku axypa... — [lo 3Toi KomaHae WHuuuMupyeTcs auanor BbiGop wusobpaxeHus,
cpefcTBaMM KOTOPOTrO MOXHO HaiTuv, BbIOpaTh M OTKPbITb (hair, codepxaliuii nsobpaxeHue, KoTopoe
OyaeT MCronb30BaHO B Ka4eCTBE Macku axypa ans TEKCTYpbI.

UN306paxeHne AN MCMOMb30BaHWSA B KavyecTBe Macku axypa AOMKHO ObiTb NMOAFOTOBIEHO OCOObLIM
obpa3oM: Te y4yacTku, KOTOpble AOMKHbI ObiTb MPo3payHbIiMK, Cregyet U3o6pasuTe YEPHLIM LIBETOM.
OcrTanbHble y4acTkin MoryT GbiTb N0GOro LBeTa.

Wcnonb3oBaHMe TEKCTYp C Mackoil axypa NOo3BOMsieT MOAENMPOBaTh BU3yarbHble 3hdeKTbl aXypHbIX
3NEMEHTOB apXUTEKTYPHOrO Aekopa: KoBaHble PelléTku, nepronbl 1 T.n.

MMnopT macku npospayHocTu... — Mo aTol KoMaHae uHULuMpyeTca avanor BoiGop u3obpaxeHust,
cpefcTBaMM KOTOPOTrO MOXHO HaiTu, BbIOpaTe M OTKPbITL (Dain, codepXalumii nsobpaxeHue, KOTopoe
GyaeT MCronb30BaHO B Ka4ECTBE Macku NPo3paYyHOCTU AJ1S1 TEKCTYpbI.

M3obpaxeHne [ns MCNonb3oBaHWS B KayecTBE MackvM MPO3PaYHOCTU [AOIMKHO OblTb MOQrOTOBMEHO
0cobbIM 06pa3oM. YyacTku, KOTOpble AOMKHbI ObiTb Bornee npo3payHbiMK, crieqyeT n3obpasutb B bonee
TEMHbIX TOHax. Y4yacTkam c 6onee nMOTHbIM LBETOM [AOMKHbI COOTBETCTBOBATb Oonee CBETMble
hparMeHTbl n30bpaxeHnss macku. Y€pHble yyacTku OygyT NMOMHOCTLIO Mpo3padvHbiMu. Benble ydacTtku
OyayT NOMHOCTBLIO HENPO3PaYHbIMU.

Vcnonb3oBaHne TEKCTYpP C MAackOW MpO3payHOCTU MO3BOMSIET MOAENUPOBATb, Hanpumep, 3anofiHeHue
OKOHHbIX MPOEMOB C MHOTOLIBETHBIMY BUTPaXamu.

Ypanutb TekcTypy — KomaHga oTMEHSIET TEKCTYPY MOMHOCTLIO, hmn3mdeckn ygansasa e€ nsobpaxeHue m3
onucaHus ugera. LiBet ctaHoBUTCS NPOCTbIM.

OTMeHUTb Npo3payHOCTb — KomaHaa oTMeHsIeT nobyo Npo3padHOCTb U axyp. TekcTypa CTaHOBMUTCSA

MOSIHOCTBbIO Henpo3payHon. [nsa Toro, 4toObl caoenatb TEKCTypy NpPO3padHOM CHOBA, MCMONb3ynTe
komaHabl UMnopT macku axypa unv AMnopT Macku npo3pavHoOCTy.

4.5 HacTtpoiku matepumanoB

[nsi HacTpoWikn MaTepmnanos, UCMOMNb3yeEMbIX NPU MOAENMPOBAHUN KOHCTPYKTUBHBIX SMTEMEHTOB 34aHWUI 1
COOpPYXeHWI, cnyxuT guanor MaTepuanbl, KOTOPLIN MOXHO Bbi3BaTb kOMaHAoOW MeHio HacTtpomnku =
Matepumansi....
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--BeToH B20

--BeToH B25

--BeToH B30

--BeToH B4

- KIPMIAY CHIMKETHEIA

- KMPMAY KEPSMMHECKMA

- KP4 KEpamMUYeckuii oBnuuosoqHsl|
- Tng

- epeniua

- OHAYAMH

- CTEKND

- [|PEBECHHE

- [PEBECHHE XBOMHBIX Nopoa

- [IEDEBAHHER DEWETKS

--Bpyc nepeBAHHBIR oBpesHoil ans cTex
- ATKOMUHMEBLIR CTNEE Wnpp

-+ CTaNbHbIE KOHCTPYKLMN B Lisera nosepxnocreit

--TeHonnacT NCE-25 Nuyesoit BeToH

- BO3AYWHOE NPOCTPEHCTEO TeiNEHOI HET LEETa
- CTaNk 8DMATYDHERA Bok, Topew, Cephlii 7

- AenesoeToH KonoHH LWTpux0oBKa CeYeHKA BetaH

-~ HenesobeToH cTeH LUTpUx0EKE NOEEPXHOCTI HET LEETa
- HenesobeToH Banok CyokebHEN [ cccebfif
- HenesobeToH nauT MpuopuTer 10

- #enesobeToH d naMT Mogaynae tOnra, T/m® 3060000
- #enesobeToH B25 A400 ofonoqka Kosd. Myaccona 0.2

E- Muorocnofinsie OFBEMHEIA B2C, Kr/M 25000
- Bnoku BETOHHBIE, 50 MSONAA
H LleHa 199.0

- 380 BETOH, 50 MSONALMS, 120 KMprnY
KETEI’ODMQ MmaTepuana HenezoBeToH

[l |PacueTHble XapaKTEpUCTHKIA
= CM&3.13330.2012
OBWMe XapaKTepUCTHEN (SiCTenaCBonoqka (M3rné, Cratre/PacTax.,
BeToH [1jBepTB25 |
ApmaTypa [1)BepTA400.4400.4240
WHTepnpeTauma Hecywmit KOHCTPYKTUE

HasgaHue matepuana KenesoBeToH cTeH -
GUID matepuana ab7d2fa2-df44 4d5f-8d46-71b7fbI19bde
WNaeHTuduratop 24

m

PacyeTHbIE XapaKTEPUCTUKIA
PacyeTHEIE XaPAKTEPUCTUEN MaTepuana (M_MATCALCDATA_GRO}

4| 1 3 QK H SanncaTb H OTMeHa

Puc. 4.11 OkHo ananora Matepuanbl

B okHe amanora Martepwmanbl crieBa pacnornioXeH CNUCOK MartepuanoB. Bce maTtepmanbl B cnucke
pasgeneHbl Ha NPOCTble MaTepuanbl M MHOTMOCIOMHbIE KOHCTPYKUMW. Bblbop matepuana w3 cnucka
OCYLLECTBASAETCS NPW MOMOLLM MbILLW UMK KYPCOPHBLIMW KnaBuLwamm.

B npaBon 4actm OkHa Auarnora pacrnofioXeHO OKHO NpenBapuTenbHOroO npocmoTpa M Tabnuua
napameTpoB BblOpaHHOrO Mmartepuana. Mpu pegakTMpoBaHWM BU3yanbHbIX XapaKTEPUCTUK maTtepuana
MOXXHO HabnogaTb UX NPOSsIBIEHME B OKHE NpeaBapUTENbHOMO NPOCMOTPa Ha Npumepe obbekTa-obpasua.
Bbibop TuMna oObekTa-obpasua (CTeHa, nnuTa, KOMOHHA) MNpPOMCXOOAUT MpU MOMOLLM KHOMOK C
COOTBETCTBYHOLLUMMM NUKTOrPAaMMaMM, PACMONOXEHHbIX CpaBa OT OKHa NpeaBapUTENbHOMO MPOCMOTpPa.

B Tabnuue napameTpoB martepuana npegcrasneHbl CriegytoLme CBOMCTBaA:

Ha3BaHue maTtepuana — onpegenseT Ms, Nog KOTopbiM Matepuan urypmpyeT B pasfnyHbIX ClMCKax u
cneundurKaumsx.

GUID - [nobanbHO yHuKanbHbIi umaeHTudmkatop. ObecrnevmBaeT OOHO3HAYHYH WOEHTUUKALUIO
mMatepuana, no3sonseT obpalarbCcsa K Marepuany u3 BHELLHUX CLLEeHapueEB.

UpeHTudUukaTop — BpEMEHHLIN NOEHTUUKATOP, UCMOMNb3yeMbIid BHYTPU NPOrpaMmel.

LiBeTa noBepxHOCTeN — rpynna napameTpoB, ONpeaensiiolmxX Bu3yasnbHble XapakTepUCTUKN MaTepuana
TakvMe, Kak LBeTa, KOTOPbIMU M300pakatoTCsl MOBEPXHOCTU OOBEKTOB M3 AaHHOro matepuwana. Moryt
pasnuyaTbCs LBeTa NMLUEBON, ThiNTbHOM 1 BOKOBOWM/TOPLIOBOM MOBEPXHOCTEN. Takke OTAENbHO 3adaéTtcs
LBET LUTPMXOBKM B CEYEHUM U LUTPUXOBKM MOBEPXHOCTU. Kpome Toro, matepmany MOXeT ObiTb Ha3Ha4eH
HEKOTOPbIN CMYXeOHbIN LIBET.

Mpuoputer — lNMapameTp, BbIpaXKeHHbIN YMcriom B MHTepBane or 0 go 63, onpeaensieT o4yepéaHOCTb
nepeceYeHns CrioéB Npu CTbIKOBKE CTEH U3 PasfMYHbIX MaTtepuarnos.

Mogynbe KOHra — msmko-mexaHnyYeckas xapakTepucTuka martepuvana, Mcnosnb3dyemasi Npyu NPOYHOCTHBIX
pacyéTax.
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KoadppuumeHT lMyaccoHa — huU3MKO-MexaHW4ecKkas xapakTepuctvka maTtepuana, ucrnorbdyemas npu
NMPOYHOCTHbIX pacyéTax.
O6GBLEMHBIN Bec — hu3nyeckas xapakrepucTka matepuana, Ucrnornb3yemas npu NpOYHOCTHbBIX U APYIKX
pacyéTtax onga onpegerneHvs Beca KOHCTPYKUMIA B 3aBUCMMOCTM OT ux o6bEMa. He nytatb € NNOTHOCTbLIO,
MOCKOIbKY 06 bEMHbIV BEC — 3TO YCPeAHEHHAsA XapaKTePUCTVKA, YYNTbIBAIOLLASA MOPbl 1 NYCTOThbI.
LleHa — xapakrepucTuka Matepuana, wcrofibdyemasi nNpuM pacyé€rax CTOMMOCTW KOHCTPYKUMIA. 3TO
yCpeaHEHHas LieHa 3a eamHnLy o6bEmMa KOHCTPYKLIMK.
XBK — napameTp, KOTOpblA YyKasblBaeT, OTHOCATCA 5N 3MNeMeHTbl W3 [aHHOro Matepuana K
Keneso0eTOHHbIM KOHCTPYKUMsM. MoxeT npuHumath 3HadeHusa «da» unn «Het». 3HaveHne napametpa
NPUHUMAETCA BO BHUMaHWE MpuM BU3yanusauuMn pesynstatoB pacyéta nnowagn apmatypbl B
anadpparmax >xéctkoctn. CTteHbl, oTHecéHHble kK XXBK, paccmaTtpumBaioTca B kadectBe Aumadparm
XECTKOCTW, ANS HWUX BbLIMOMHAETCH BU3yanusauusa LBETHOW Mo3avkn apmupoBaHusa. [Odpyrne XKBK
3MNeMeHTbl (KOMOHHbI, MNMAWUTLI NEepeKkpbITUS) MNOKa3blBAOTCA B KapKacHOM MpeAcTaBrneHun (TOMbKo
KOHTYpbl). [poune anemMeHTbl KOHCTPYKLUMM He MOoKa3biBalTCS MpU  OTOOPaXeHWU pesynbrartoB
apMupoBaHus.
UHTepnpeTauusa — napameTp, onpeaenstowmii, Kak 4OmMKHbI MHTEPNPETUPOBATLCS ANEeMEHTbl U3 AaHHOMo
MaTtepuana npu aHanuse HanpsXKEHHO-4edOPMUPOBAHHONO COCTOSIHUS KOHCTPYKUMKM. BoO3MOXHbIe
3Ha4yeHus napamerpa:
UrHopupoBatb — BbiGop 3TOM onuMmn 03Ha4aeT, TO NeMeHTbl M3 AaHHOro Matepuarna AOmKHbI
UrHOPUPOBATBLCS NPY MPOYHOCTHLIX pacyéTax.
Harpyska — Bbibop 3tOM onumuM oO3Ha4yaeT, TO 9MeMeHTbl U3 AaHHOro Marepuana npu
MPOYHOCTHbIX pacyéTax AOMKHbl MHTEPNPETMPOBATLCA KaK Harpyska.
Hecywmin KoHCTPYKTUB — BbiGOp 3TON ONuum o3HavaeT, YTo aNeMeHTbl U3 JaHHOro martepuvana
MPY NPOYHOCTHBIX pacyé€Tax AOMKHbI MHTEPMNPETUPOBATLCHA KaK HECYLLME SMEeMEHTbI KOHCTPYKLNN.
CoOTBETCTBEHHO, OHM OOMMKHblI BKMOYATbCA B PacYETHYIO CXeMy W noasepratbCs aHanusy
HanpsXXéHHO-0edPOPMUPOBAHHOIO COCTOSHUS.
[na MHOrocrnomHbIX KOHCTPYKUMA B Tabnuue npuMBoaMTCA MHOM cnvMcok napameTtpoB. OH, B
YacTHOCTK, BkmtovaeT rpynnel Cnon 1, Cnon 2 1 T.4. NO KONMUYECTBY CIIOEB B KOHCTPYKLMUMW.
Kaxxgasi rpynna onvcbiBaeT CBONCTBA onpeaenéHHoro crnosi. B rpynne cogepkarcsi cBoncTea:

MaTtepuan cnosi — CBOWCTBO OMNpenensieT, M3 Kakoro matepuarna W3rotTaBnuMBaeTCs AaHHbIA Crow
MHOTOCITOMHOW KOHCTPYKLMK.

TonwmHa cnosi — CBOMCTBO onpeaensaeT TOMWMHY AaHHOMO Crosl.

B cnvcke matepuanoB OOCTYMHO KOHTEKCTHOE MEHHO. BbI30B MEHI0 OCYLLECTBNAETCA NO HAXaTUIO NpaBom
KHOMKWN MbIK. MeHI0O cogepxuT crieqytolume komaHabil:

Jo6aButb martepuan — [lo 3TON KOMaHAEe CO34AETCA HOBLIM MPOCTOM MaTepuan u gobaensaeTcs B
CMUCOK NPOCTbIX MaTepuaros.

[ o6aBUTb MHOroCsIoONHbIN MaTepuan — 1o 310 kKoMaHAe co34aéTCsl HOBbIN MHOTOCITOMHbIA MaTepuarn
n 0obaBnsieTcsa B CMIMCOK MHOTOCIOMHbIX KOHCTPYKLIUNA.

[dy6nupoBaTtb matepuan — Mcnonb3ynte aTy KOMaHAy, YToObl CO34aTh KOMUIO MaTepuana, ykasaHHoro B
crnucke matepuanos. Konus nony4vaeTr Bce CBOWCTBa opurMHana, Kpome uaeHTudukatopoB. HoBble
MOEHTUUKATOPbI FEHEPUPYIOTCA aBTOMAaTUYECKN.

Ypanutb matepuan — KomaHga npegHasHavyeHa ans yoaneHus Matepuarna, ykasaHHOro B CrMCKe.
[na penakTMpoBaHWs MHOTOCIOMHBIX KOHCTPYKLMIA AOCTYMHbI AOMOMHUTENbHbIE KOMaHbl, Bbl3blBaeMble
MocpeACTBOM KHOMOK C COOTBETCTBYHOLLUMM MUKTOrpamMmmamMu.

KomaHpa [Jo6aBuTb crnom obecrneynmBaeT BO3MOXHOCTb BHECTW [OMOSMHUTENbHbLIA CIOA B
qR MHOFOCIIOMHY0 KOHCTPYKUMto. [locne pobGaBneHuMst HOBOrO Criosi criegyeT OnpenenvTb ero
- mMaTtepuvan v 3agaTb TOMLWMHY Crosi.

KomaHga YpanuTtb crnow Mno3BOMsiET yaanuTb yKasaHHbIM CrIOM M3 COCTaBa MHOIMOCIIONMHON
KOHCTPYKLMW.

KomaHga MepemecTUTb CROW HapyXy npedHasHayeHa, 4YToObl CKOPPEKTMPOBaTb MOPSiAOoK
‘.‘ CrefloBaHusl CIIOEB B MHOTOCITOWHOMN KOHCTPYKUMM NMYyTEM NepeMelleHUsl yKa3aHHOMo Crosi Ha
OAVH War Brnke K Hapy>KHOW CTOPOHE.
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KomaHga MNMepemecTuTb crnow BriyOb npegHasHaveHa, YTobbl U3MEHUTL NOPSAOK CrefoBaHus
CMNOEB B MHOTFOCITOMHOW KOHCTPYKLMK NYTEM NEPEMELLEHMS YKA3aHHOMO Crosi Ha OOMH Liar oT

HapY>KHOW CTOPOHbI K BHYTPEHHEN.

PacuéTHble XapaKTepuCTUKM — CBOICTBO OMpefenseT, Kak OOMKEH BbIMOMHATLCS nogbop apmartypsbl
ANs 3NeMEHTOB M3 AaHHOrO MaTtepuana. [ns kaxkgoro HOpMaTMBHOTO JOKYMEHTa MOXET ObiTb 3afaH
CBOW Habop pacYETHbIX XapaKTePUCTVK.

— M
B | Marepuane gna pacuerta X/B koHcTpykumi — _ ™ @

PACHETHBIE XAPAKTEPHMCTUKIA

CMN63.13330.2012

# Hassarue Bua pacd... Cumm... Hws({... Bepx... Bok(.. Ilmpe... Mpoa... Henp... LWar(... 3naue... AmuH... Pacd... Ly HassaHuwe

1 KonoHHa KonoHHa ... C 3.00 3.00 3.00 + 0.30 0.40 a 18 0.00 KPL 1.00 Bept

2 Banka Banka H 3.00 5.00 5.00 + 0.30 0.40 a 16 0.00 KPO 1.00
Knacc GeTosa B25 -
Bua BeTona [T;wenmﬁ v]

2000

KosdduuenTel yonosmit padoTel

* HaseaHwe Bua pacyeTa  Bya.Mo... HusX{u.. BepxX(.. Hw3Y(w.. Bepx¥(.. 1ks.M. .. IInpea.... Mpogon... Hempoa... LU 7!12 1 1” 0.85 Ths 1
3 MnwTa Obonouxa - 3.00 3.00 - - + + 0.30 0.40 w

4 DyHA NAMTa Ofonoyra - 5.00 7.00 - - + + 0.30 0.40 w OTHOCUTENbHAR BNEHHOCTE BO3AYXA, 80
5 CrenHa Obonoura + 3.50 3.50 2.00 2.00 + + 0.30 0.40 1]

Auarpamma HanpsweHne-gedopralms

2-% NUHERHEA OMErPaMMa COCTOAHMA OKaT 7

4| I F

CnyqaliHbie SKOLEHTPHUCUTETEI
(@ XAPAKTEPUCTMKM BETOHA

Mo BuicoTe ceveHwA EY 0 ™
#  HasBaHue Knacc . Rbn, .. Rbtn, ... Eb,MNa Buah.. Mapka.. [AwarpaM... Gb2.. Gb.. Gb.. OrtHoc.. SEY.. SEZ Mo umpnHe ceverms EZ - 0 ™
-__EE-IE'_-'IEEEIIE
2 Topus 15.0 1.4 27500... TsKEn.. 2000 2-X NKHe, 1.00 1.00 1.00 80.00 0.00
4| [ k

XAPAKTEPUCTHKIA APMATYPGI

= HassaHue RXMp... Rs,MMa Rsw,.. RYMp... Rs,MMa Rsw,.. RTMo.. Rs,MMa Rsw,.. 51,K.. 52 K.. Dm. Kon.
1 Bept A400... 350.0 230.0 A400... 350.0 230.0 A240... 210.0 170.0 1.00 1.00 32 1
2 Mopuz A400... 350.0 280.0 A400... 350.0 280.0 A240... 210.0 170.0 100 100 28 1
4| ([} +

Zx| # % %X 5 «BQ 3 @& «
PacuéTHble XapakTePUCTUKM ONpeaensitoTca TpunneToM: 6eToH, apmaTtypa, obwme. B obuwmx pacyéTHbIX
XapakTepuctmkax 3agaétca cneumdmrka paboTbl apMUPyeMoro arieMeHTa KOHCTPYKLUN.

4.6 HacTponku cepBucoB

Mporpamma CAM®UP nossonsetr nogkniovaTb BHELHWE CEPBUCHBIE MporpamMmmbl O51s1 BbIMNOMHEHUSI
PasnnYHbIX AOMNOMHUTENbHBLIX MPOEKTHLIX OnepaLmi.

UToObl NOAKMIOUMTL BHELLHIOK CEPBUCHYI0 nporpaMmmy k nporpamme CAMNOUP, BeinonHuTe cnegyrowine
JencTeus.

[MomecTuTe Kypcop MbIWM Ha CBOOOQHOE OT MUKTOrpaMM MECTO Ha NaHenv UHCTPYMEHTOB W BbIMOMHUTE
LLLeNYoK NpaBoW KHOMKOW. B pesynbraTte packpbiBaeTCsi MEHIO, U3 KOTOPOro crneayet BbibpaTb KoMaHay
Hactpoutb.... o komaHge HacTtpouTb... Bbi3biBaeTca auanor HacTtpomka (cm. puc. 4.12),
npegHasHayYeHHbIN ONA HACTPOWKM MHTepderica (BbIGOp KOMaHA, Has3HayeHWe COoYeTaHWn KraBwLl,
hopMMpPOBaHUE MaHenemn MHCTPYMEHTOB U T.N.). MNepekntounTe guanor Ha ctpaHuly CepBuc.
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x
araHaE | l.naguarypa | [NaHE A MHCTPYHEHTOR
Mero cepeve | Tl e Haxmute KHOIMKY
LocTas reH: ™A & ¥ HOBI:IVI, ‘-ITO6I:1I
Arcanueaued b Moa akenadkauua 1 ,D,O6aBV|Tb HOBbIN
Jkenaukaupm b Moa skcnaueaiua 2 MYHKT B MEHIO
IkeNgUHELMA b MoA 3kcnankaumra 3
CepBUCOB.
Cnuncok komaHA,
MEHIO CePB"C KomaHaa: I$[PIugInF‘ath]MyEleication.dll 3 | |
ARrYMEHT B |$f[8 tartFunction] j Bb|60p (ba|7|na.
Wexon Helii Ka‘ranor:l $[ProjectPath) \&I\__
HacTtporika
CoxpaHuTE |
aprymeHToB.
Sakpere |

Puc. 4.12 OkHo gnanora Hactpowka

Ha cTtpaHuue CepBuC npeactaBneH CnNMcok komaHg B meHio CepBuc. Utobbl 406aBUTL HOBbLIN MYHKT B
MeHI0, HaxmuTe kHonky HoBbIW. B cnvcke nosiBnsieTca HoBasi CTpoka. B aTton cTpoke cnepyet 3agatb
Ha3BaHWe KomaHAbl. MOXXHO MCNONBb30BaTb KOCYH YEPTY, Kak NoKa3aHo Ha PUCYHKEe, YTOObl OpraHn3oBaTb
nepapxuyeckoe MeH NPoOn3BOSTbHON BIIOXKEHHOCTW.

B okHe pepakTnpoBaHus KomaHaa crieqyer 3apgaTtb KOMaH4y, acCOUMUPYEMYHO C MYHKTOM MeH. [Ons
3TOr0 MOXHO BOCMOMb30BaTbCA Auanorom Bbibopa davna. B kadectBe pavina komaHabl MOXET
ncnonb3oBaTbCcs UcnonHumbin moaynb (EXE), auHamuyeckn cesasbiBaemas bubnmoteka (DLL), dannbl
cueHapueB (JS), dannbl rmnepTekcToBbIX cTpaHuy (HTML) n gpyrve 3apernctpmpoBaHHbie B Windows
TUNbI hannos.

B okHe AprymeHTbl MOXHO 3a4aTb CMUCOK apryMeHTOB, WUCMOMb3yeMbIX MPW 3anycke CEepBUCHOMO
NPUNOXeHns, unu BbibpaTb BapuaHT StartFunction, KOTOpbIA O3HA4YaeT, YTO CEPBUC UHULUMPYETCS
nyTém 3anycka yHKUMM C MMeHeM StartFunction u3 guHammyeckn cBs3biBAaeMon GMOBNUOTEKN, NyTb K
KoTopow nponucbiBaeTcs B okHe KomaHpa. MoxxHO 3anyckatb fnobyto gpyryto 3KCNopTMpyeMyo yHKLNKO
n3 DLL, nmsa koTopon Hago nponucaTtb BpyYHYO NMPU HAaCcTpoKMKe cepBuca. dTa PyHKUMS MONYYnT Ha BXOA
B kadecTBe napametpa IDispatch npunoxeHnuna Sapfir (cm. npumepsl B npoekte TestPlugln).

B okHe UcxopHbIn KaTanor MOXHO 3adaTb UCXOOHbIV KaTaror Ans ctapta CepBUCHON npouenypbl.

Mocne 3akpbiTss okHa Aguanora Hactpomka B MeHi0 CepBUCbI CTaHOBATCA OOCTYMHbIMWA HOBblE
OONOMHUTENbHbIE KOMaHAbI.

Oxkna Hactpoikw | CepBucel | CnpaBka

- @ .@} ,@? _ CpaBHEHWE AO0KYMEHTOB E+:+ VI e A

*

1011|383Ka CTEH H NHHKA | IKCNAMKALWA NOMELL,EHMWA

Bnow
L|1 CneywbrKalmra MaTepHanos @ | TDEJ' Eﬂ

IKCNAVMKALLMA 3 Mo#a akcnavkayma 1

D6wMA Bug X E_I MoA 3IKCNAKKaLMa 2

Mo#a 3KcnaMKau4a 3

Puc. 4.14 lNpumep
MeHio CepBUCHI C JOMONMHUTENBHBIMW KOMaHAaMu
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HasBaHuss KomMaHg B MEH MOryT ObiTb LOMOMHEHbI MUKTOrpammamu. [nsi 3Toro cregyer cosgaTb
cooTBeTcTBYOWME BMP chbannbl 1 nomectTutb UX B TOM Xe KaTanore, rge Haxoautcs dpann KoMaHabl
(EXE, DLL, HTML u T.n.). ®annbl nukTorpamMmmbl 1 KOMaHabl JOMKHbI ObITb OO4HOMMEHHBIMMU.

B komnnekt nporpammbl CAMN®UP Bxogut npoekt TestPlugin gns MS VisualStudio 2008. OH
OEMOHCTPUPYET pasfnuyHble BapuaHTbl CO34aHWA MoAenen M3 BHELUHero cepBucHOro moayns. lMpoekT
BkItovaeTr B cebs 6mbnuoteky SpPlugin.dll. 3ta Gmbnuoteka npegocTaBnseT LOCTYN K (PYHKUMAM
CATl®UP Ha yposHe npuknagHoro nporpammucta. lNpoekt TestPlugin MOXeT ncnonb3oBaTbCs B Ka4ecTse
npumepa ans paspaboTky BHELLIHUX CEPBUCHbBIX MOAYNEN.
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5 AkcnopT / AMNOpPT AaHHBbIX

Mporpamma CAMPUP npegHasHavyeHa Ans QYHKUMOHWPOBAHUSA B pamMKax TEXHONMOMMYECKOW LIEMOYKM,
OCYLLIECTBAIOLLEN CKBO3HYIO NIMHUIO NPOEKTUPOBaHNsSt 0bbeKTa CTPOUTENbLCTBA. s CBA3M C pacyETHbIM
komnnekcom JIMPA-CATMP unu  MUPAX npegycmoTpeH  akcnopTupyembin  ¢dopmatr  STL  w
nMnopTmupyembln gopmat ASP.

B dopmate STL npencraeneHa pacyéTHas cxema 34aHus UMM COOPYXEHWUs, MOgennpyemMoro B
CAMOUP. dopmar obecneunBaeT nepegady WMHMOPMaUUM O CETKE KOHEYHbIX 3NEMEHTOB
(reomeTpusi 1 TOMOMOrUSA), XECTKOCTAX KOHEYHbIX 3MEeMEHTOB, YCMOBUSX 3akpernrneHus u
onupaHns (rpaHNYHbIE YCNOBUS), Harpyskax, 3arpyXXeHusix 1 ctagusx MoHTaxa.

B cdopmate ASP pacyéTHbin komnrnekc Bosspaiiaetr B CAIMNPUP nHdopmaumio o pesynsratax
nopn6opa apMaTypbl B KOHEYHbIX ANIEMEHTaX.

Mporpamma CAMN®PUP npeaHasHavyeHa Ang pelleHns MHOrMX, HO He BCEX 3aay NPOEKTUPOBaHUA 30aHWUIA
N COoOpyXeHun. [ins pelleHns uHbIX 3apgadv notpebyetcst Npogomkntb paboTy Hag NPOEKTOM, UCTONb3ys
apyrve nporpammbl. UToGbl B ApyrMx nporpaMmax He MpULLINOoCh 3aHOBO (POPMMPOBAaTL MOZENb
npoekTMpyemoro obbekTa, npegycMoTpeHbl YHKLUM SKCnopTa AaHHbLIX B doopmaTax ApYyrux NpUnoXeHWUn.

Takke BO3MOXHbI CUTyaLuM, KOrga MOAENVPOBaHWE Kakux-NUGO 3SMEeMEHTOB MPOEKTa BbIMOMHEHO C
UCMONb30BaHWEM ApYrux nporpamm. YTobbl UCnonb3oBaTb Takue MOAENWU, NPemyCMOTPeHbl yHKUMK
“MropTa AaHHbIX 13 hopMaToB APYrvX NPUIOXKEHWIA.

51 JKCnopT pacy€THOM cxeMbl S2L ans npoyHocTHoro pacuéTta B K JINPA-CAIP

SkcnopT B hopmaTte S2L — 3T0 pekoMeHAyeMbIn cnocob nepegayn pacHétHon cxemol ns MK CAMOUP B
MK JIMPA-CAMP unu MK MUPAXX ansa ocyliecTBneHnss NpoOYHOCTHOIO pacyéTta, aHanmsa HanpsiKEHHO-
0edopMUpPOBaHHOIO COCTOSHUSA KOHCTPYKUMK 1 nogbopa apmatypbl B XKb anemeHTax.

OkenopT pacyétHom cxembl n3 CAMNOUP ocyllecTenserca B pexxume pabotbl KoHcTpynpoBaHue. YTo0bI
yHKUMSA akcnopTa B popmaTe S2L Obina gocTynHa, AomkHa BbiTb NOAroToBNeHa pacyéTHas cxema, To
€CTb, MpoONAEeHbl TakMe aTanbl, Kak ngeanusauusi, MOUCK NepeceyeHnn u TpuaHrynaums. MiHade rosops,
KaKk MUHUMYM, OOmkHa ObiTb nonyyeHa B CAINPUP cetka KOHeYHbIX anemeHToB. Korga Bbl Habnogaete
Ha 9KpaHe CETKy KOHEYHbIX 3NIEMEHTOB, PACYETHYK CXEMYy MOXHO 3KCnopTupoBaTtb B daumn. [nsa atoro
Bocnonb3ynTecb komangon meHio ®amn / Akcnopt B MK JIMPA-CAINP. Boibepute chopmat dhanna S2L,
3aganTe nyTb U nvs ganna.

AHanorn4HbIN pesynsTat MOXeT BbiTb MoMyyYeH, ecrnv BOCnosb30BaTbes kKomaHaon CoxpaHuTb

l.I'IFI_'I‘ aHaNMTUYeCKyld Mopelfb... Ha NaHenM WHCTpyMeHTa YKasbiBaHMe B  pexume

KoHcTpyupoBaHue. NMpn 3TOM nMeeTcsi BO3MOXHOCTb COXpaHuUTb Takke dann B opmarte TXT,
ogHako, BapuaHT S2L obecneymBaeT Hanbonee NonHy MHopmaLuto.

Ecnn pacuétHaa cxema He cdhopmMumpoBaHa, WNn nporpammMa HaxoauTCsl B pexume ApXUTekTypa, Mo
komaHge ®amn / Akcnopt B MK JIMPA-CANP He 6yayT npeanoxeHbl popmatbl S2L, TXT. Bmecto Hux
Bbl HanWgéte pacwwupeHuss LiraKM n IFC. Otn cdopmatbl ToXe npurogHbl AN nepegadn OaHHbIX B
pacyéTHble KOMMMEKCbl, OOHAKO WX WHEOPMAaTMBHOCTb, PaBHO KakK W CTEMEeHb MOATOTOBMEHHOCTU
pac4YETHOM CXEMbI, FOpa3ao HUXe.

5.2 MmnopT pe3synbtatoB nogbopa apmaTypbl U3 dpanna ASP

YUTtobbl MMNopTUpOBaTh pesynbraTtel Nogdopa apMaTypbl, UCMONb3yMTe komaHay meHto ®ann/Umnopr...,
BblbepuTe dopmar davna c pacwupeHneM ASP. Pesynbratbl pacyéTa apmartypbl HyXXHbl Ans
dyHKumMonnpoBaHusa nogcuctembl CAMNPUP-XKBK 1 obecneyeHns pabotbl B pexvme ApmupoBaHue.
dann ASP cogepxut nHdopmaumio o6 apmartype, nogobpaHHon B K JIMPA-CAMP (MUPAX) ons
Ka)XZoro KOHEYHOro arieMeHTa.

MpumeyaHue. MNpy UMNOPTE KOHEYHbIE 3MEMEHTbI FTEOMETPUYECKM COOTHOCATCSI C KOHCTPYKTUBHBIMM
areMeHTamMn, MOAENN KOTOpbIX MPeAcTaBneHbl B Tekywem npoekte. [MosToMy BaxHo, 4ToOblI mocne
3KCMopTa B pacYETHbIA KOMMMEKC PacYETHOW CXEMbl 3[aHWe W €ero anemMeHTbl He nogBepranucb
reomMeTpu4eckuMm npeobpasoBaHUsiM: NEPEHOC, NOBOPOT, CUMMETPUS. AHANOMMYHO, KOHEYHbIE 3NTEMEHTHI
B pamMKax pacyéTHOro KOMMMEeKca He [OMKHbl MogBepratbCsl reoMeTpuyeckuM npeobpa3oBaHUsIM
(nepeHoc, NOBOPOT cxembl). MHade nNpu nmnopTe pesynsratoB pacyéTta Mx Henb3s OyaeT conocTaBuTb B
NPOCTPaHCTBE C KOHCTPYKTUBHBLIMW 311IEMEHTaMMW.
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HaI'IpOTVIB, TOMONOMNMA KOHCTPYKUNN MOXKET ObITb U3MEHEHa: MOXHO pa3fenntb CTEHbl HA CErMEHTLI UK,
HaO60pOT, 00bEeANHNTL OTAENbHbIE CETMEHTLI B CTEeHy. OTO He NOBMNUSET Ha MHTEPNpPEeTaumnto pe3ynbraTtoB
npu nocneagywwem nMmnoprte.

53 AkcnopT aHanuTMyeckon mogenu B chopmate JIMPA-KM gns npoyHocTHOro
pacuyéTta B cucteme JIUPA

[na ocywecTBNeHnsa NPOYHOCTHLIX PacY4éTOB U aHanu3a HanpsixkEHHo-4edopMMPOBaAHHOIMO COCTOSAHUS
TBEPOOro Tena mcnonb3dyetcs nporpamMHbi komnnekc JTIMPA. TIK JIMPA paboTtaeT ¢ pacyéTHOM CXxeMoun,
OCHOBaHHOM Ha MOZENN KOHCTPYKLUW, NpeacTaBneHHOW B Buae Habopa KoHeYHbIX anemMeHToB [10].

Mo npoekTy 3maHwsa, BbinonHeHHoMmy cpeactBamu CAMN®UP, mogenb KOHCTpyKumm, Heobxogumas ans
MPOYHOCTHBIX PacYETOB, MOXET ObITb MoMyyeHa aBToMaTuMyecku. Mcnonb3ynte komanay meHiwo Pann
=3kecnopt B K JIUPA.... Tlo aToii KOMaHge OTKpbIBaeTcs OKHO Amanora (cM. puc. 5.1), cpegctBamm
KOTOpOro crnenyet BblbpaTh katanor Ansg coxpaHeHus davina mogenu u 3agatb ums danna Mogenu.

Bbibepute kartanor gns
3anucu ganna mogenu

ucnopr B MK /IMPA

Marka | ) LData w ¢ ¥ £ m-
y |® ) canstr_tz.Lirakm
)
Henasrue \
LOKYMEHTE]
L% Cnuncok cyuwiecTsytomx ¢annos

Pafioudi cTon

B BblIBpaHHOM KaTanore

o
tou gokuMeHTEl
Beeaute nma danna mogenu i
® Korga caenaxbl
kevnosrep HaCTPOMKK, HaXMUTE
@) o 3 KHorky CoxpaHuUTb
.

Ceresoe Tun daina KonerpykTuenaa Mogene MK NTHPA [7 LirakKm

Puc. 5.1 OkHo gnanora dkcnoprt B MK JIMPA

Mo kHonke CoxpaHUTb 3anyckaeTcs npouecc ¢opmmpoBaHus hanna aHanuTudeckon mogenu. B
cTtatycHon cTpoke nporpammbl CAMN®PUP otobpaxaetca mHdopmaums o nporpecce onepauun. [lo
OKOHYaHWK BbIBOAATCS AAHHbIE O KONMYECTBE 3KCMOPTUPOBAHHBLIX S11EMEHTOB.

He ons Bcex anemMeHTOB apXUTEKTYpHOW Moaenu opMUpPYeTCs MX aHanuTU4eckoe npeacTaBneHue.
YacTb 3neMeHTOB MOXET ObiTb OMUMOHHO MponylieHa npu akcnopte. Ha otbop anemeHToB BRMsieT
3a0aHHbIN NS KaXKAoro M3 HUMX crlocob MHTepnpeTaumn npy aHanmae HanpsikEHHO-0edopMUPOBaHHOIO
COCTOSsIHMS TBEPAOrO Tena.

Cnocob mHTepnpeTauun anemeHTa OnpenensieTcs marepuarniomM, KOTOPblA Ha3HadeH 3TOMY SIIEMEHTY.
Cpenu cBoncTB maTtepuana nmeercs ceoncteo UHTepnpetauma. [py HasHavyeHn mateprana afemMmeHTy
3TO CBOWCTBO NepexoauT OT mMartepuana anemeHTy. Kaxabii aneMeHT MMeeT OgHOMMEHHOE CBOWMCTBO.
OHO MOXeT ObITb M3MEHEHO BpPY4YHYHO, BHE 3aBMCMMOCTM OT MaTtepuana, NyTéM pedakTupoBaHus B
Tabnuue cBONCTB.

OCHOBOI TMOCTPOEHUSI KOHEYHO-3NIEMEHTHON PACYETHOM CXEMbl CIYXXUT aHanuTuyeckasi Moperb.
AHanuTnyeckass Moaenb NpefacTaBneHa MioCKUMM OTCekamy - MnacTUHaMK, fexallMmn, Kak npaBurio B
OCEBOM MITOCKOCTN HECYLLIETO CIOSi KOHCTPYKTMBHbIX 31IEMEHTOB, U CTEPXKHSAMM C 3a4aHHbIM CEYEHVEM.

. Wcnonb3ynte cneumanbHbI pexum Busyanusaumm AN KOHTPONSA afeKkBaTHOCTM aHanuMTU4ecKown
W Moaenn. Pexum BKIOYaeTcs U BbIKMOYAETCA KHOMKOM AHanuMTUYeckast mMogernb Ha naHenu
Busyanusauusa. Ecnv BKNOYEH pexnMm AHanuTM4Yeckas Mopenb, TO AfS HECYLUMX KOHCTPYKTMBHbIX
3MEMEHTOB M300paxalTcsa WX aHanutndeckme mogenu. [pu ykasbiBaHWWM BbIOENEHHBIN  3reMEeHT
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M306pa>|<aeTc;| NIMHNAMWM KOHTYpa ero apXMTeKTypHOVI moaenn. Takum 06pa30M, MOXHO HabntogaTb
OAHOBPEMEHHO aHaINMMMTUYECKYH0 N apXUTEKTYPHYH MOOENN SITEMEHTOB.

OnemMeHTbl, He MHTEPNpeTnpyemMmblie B KadeCTBe HeCyLMUX IrNeMEeHTOB KOHCTPYKUWMW, CTaHOBATCA
HEeBUONMbIMU MNMPU NepeKkrninYeHnn B pexum sBnudyanmsaymm aHanuTU4eCcKon Moaenu.

5.4 dkcnopt mogenu B chopmate IFC

CywiecTByeT cTaHOapT NpeacTaBneHnst KOMMbIOTEPHbIX MOAENen apXUTEKTYPHbIX OOBbEKTOB, UMEHYEMbI
Industrial Foundation Classes (ISO 16739:2013). O6bekTbl, npoektupyemble B CA®UP, moryT ObiTb
onncaHbl A3bIKOBbIMW CPEACTBAMM, PEKOMEHAYEMbIMU 3TUM CTaHAapPTOM.

YTto6bl monyuutb chann mopenu B cTaHgapTe npeactasneHus IFC, Bocnonb3yWTecb KOMaHAOW MEH
Pann = IKenopr.... [1o aTon KomaHae OTKpbIBAeTCS OKHO Auanora (cM. puc. 5.2), cpegcteamMm KOTOPOro
cnegyet B cnucke lManka BbIOpaTb KaTamnor Ans akcrniopta mogenu, B cnucke Tun canna BbiGpaTh
dopwmart IFC, B cTpoke Uma darna seectn nva canna.

Bbibepute katanor gns
3anucu ganna mogenu

File export

Manka: | =) IFC A ¢ ¥ - @
|ﬂ Constr_12.ifc
|_3 @rama_L.ti
HepaeHue Iﬁsl.\fc
aokymentel ||)s1 Lifc ¥
. [#sz.e Cnmncok yxe CyLecTBYIOLUX B
Beibepute  dpopmar | LN kaTarnore ¢aitroB BbIGpaHHOMO
danna mogenu IFC cdopmara
L
Il o1 goKkYMEHTE!
Beeawute nms canna mogenu — | Korga HaCTPOWKM
e caenaHbl, HaxXmMmute
KOMMBKTER
_ KHONKy CoxpaHuTb
‘&) M alina: b CoxpaHuts
Cerepo | T afina IFC 243 (e v

Puc. 5.2 OkHo guanora JkcnopT ¢anna

Mo HaxaTtuio kHomkn CoxpaHUTb MHUUMupyetca ananor dkcnopt B IFC. BbibepuTte BapmaHT akcnoprta
mogenu un Haxmute OK.

BoamoxHble BapuaHTbl 3KCNopTa OMpeaensitoT MNOAMHOXECTBO SA3blKOBbIX CpPeacTB M3 yucna
npeanaraeMbix CTaHOapToOM, KOTopoe byaeT Mcrnonb3oBaHo NpyM OPMUPOBAHUM MOLESN.
akcnopt AnAa pacuyéta B MK JIMPA — BapmaHT akcriopTta npegnonaralwun ganbHenwee
ncnonb3oBaHMe MOAENM ANisi MPOYHOCTHOro pacyéTta. B aTom BapuaHTe npu onncaHum moaenen
KOHCTPYKTMBHbIX 311IEMEHTOB OTAAETCH NpeanoyTeHne MHCTPYKUMAM Buda SweptSolid.

3KCNOPT MoAenu obwero Buaga — BapuaHT 3KCnopTa npeanonaratoLwmin nepegadvy BM3dyanbHOro
npenctaBneHnss obLliero Bmaa KOHCTPYKUMM. B STOM BapuaHTe LWMPOKO UCMONb3yHTCA
nHcTpyKuum IFC Tuna Brep.
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MonHbIM NyTb K co3gaBaeMoMy
daviny mogenu B popmarte IFC

JkcnopT B IFC

B ———— BbiGop BapuaHTa MCMONb3oBaHWS

BapHaHTEl 3KCNORTa MoAEnH A3bIKOBbIX CpeAcTB CTaHOapTa
AN 9KcropTa  Moaened B

pa3NUYHbIX UHTEPRpeTaLMsX

@ IKCNOPT ANA pacdETa & MK NPA

() 3kEnopT MoAENK obILErD BHAS

Industrial Foundation Classes,
‘Version 2, revision 3. nO.ElTBep,D.I/ITe
Bbl60p HaXatunem
Kpatkas XapakrepucTtuka kHonkn OK

¢dopmaTta unu BelbMpaemoro [

BapuaHTa aKcnopTa ok | [ concel |

Puc. 5.3 OkHo gmanora dkcnopt B IFC

5.5 UmnopT pacyéTHom cxemMbl B popmMaTe KOHEYHO-3IeMEHTHOW MoAenu

Mporpammubin  komnnekc JIMPA [10] dopmupyeT annbl pacy€THbIX CXeM C paclmpeHnem  txt.
Mporpamma CAIM®UP MoOXeT ocywecTBUTb WMMMOPT Takoro davina M BbiNOMHUTL BU3yanu3auuio
PacYETHON CXEMbl COBMECTHO C apXUTEKTYPHOW UMM aHanNMTUYECKON MO4ENbIO.

UToObl MMMOPTUPOBATL PACYETHYIO MOAENb, UCMONb3yNTE NyHKT MeHio Pann = UMnoprT.... Buibepute B
cnucke Tun cphannoB Tnn panna Pacyémmuas cxema JIUPA (*.txt).

5.6 OKCNoOpT pacTpPoOBbLIX U300paXKeHUN ANs U3roToBNeHus unncTpaumn

[na n3rotoBneHns nnntocTpauni K NpoekTy MoryT notpeboBatbcs M3006pakeHnsa Mogenu B pacTpoBOM
dopmate. [lporpamma CAMNPUP no3BonsieT BLINOMHUTL 3KCMOPT U300paxeHusi, Habnogaemoro B
TEKYLLEM aKTMBHOM rpacdhnyeckom OkHe, B dpopmate BMP C NOBbILLEHHBIM pa3peLLeHem, HeobXxoanMbIM
ONs1 KaYeCTBEHHON neyaTw.

[lna akcnopTa pacTpoBOro n3obpaxkeHust NCnornb3ynTe koMaHay MeHio @ann = JKenopr.... BoibepuTe B
cnucke Tun charnoB Tvn chana Pacmpoeoe usobpaxeHue (*.bmp).

Mpu aKcmopTe pacTpoBOro M306paxeHuss npednaraeTcs OWarnor, NMo3BOMsSOWMIA NPOKOHTPONMPOBaTL U
HaCTPOMUTL paspeLLleHne pacTpa B COOTBETCTBUM C NOTPEBHOCTAMM Nonb3oBaTerns.

5.7 lNMpouyune BapuaHTblI MMMNOPTa U 3KCNOpPTa MoAenewn

MomMnmMo OCHOBHbIX BapuvaHTOB MpeacTaeneHnss mogenen, nporpamma CAlMNOUP  nogpepxuBaet
Heckonbko Opyrux. B obwem cryyae, ona akcnopta Mogenen Mcnonb3ymTe komaHay meHwo dann =
OKcnopT..., ANs MMnopTa Mogenen Ucnonb3ynte komaHgy meHiwo ®awn = Umnopr.... [ns sbibopa
XKernaemoro BapuaHTa npegcTaBreHnss Modenu ucnomnb3ynte cnucok Tun dannosB B guarnore OTKPbITUA
danna.

B yacTHOCTK, MOTyT UCNOMNb30BaTbCA Takne popmarhbi:

3DS — dopmaT npeacTaBneHns MOAENNU, B KOTOPOM MOXET ObITb 3KCMOPTMPOBaHa TPEXMEpPHas Moaenb
npoekTMpyemoro obbekTa, oTpaxarwlias ero BHewHue ¢dopmbl. B atom dopmare moryT ObiTb
UMMNOPTUPOBaHbI MOAENN OTAENbHbIX ANIEMEHTOB, aKCECCYapoB UITN OKPY>KAKOLLEN 3aCTPOVKH.

DXF — chopmaT npeacraBneHns Moaenu, B KOTOPOM MOXET ObITb 3KCMOPTUPOBaHa TPEXMEpHash Moaenb
NpoeKTMpyemMoro obbekTa W(unu) noaTaxHble nnaHbl (onuuoHHo). B atom dopmarte MoxeT ObiTb
MMNOPTMPOBaH YePTEX ANs UCNONb30BaHWSA B KA4ECTBE NOANOXKKU NPY MPOEKTUPOBAHMN.

HenocpencrteeHHo npu akcnopte dannoB B ¢opmatre DXF npepnaraetca guanor (cm. puc. 5.4),
MO3BOMSOLLMIA HAaCTPOUTb OMuUMK 3KcnopTa mogenu. B yactHocTu, koadpdmumeHT mactabrpoBaHus,
NMPYMEHSIEMbIA K KOOpAMHaTaM B Xxode akcropTta. KoopauHatbl MpOCTPaHCTBEHHbIX OOBLEKTOB BO
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BHYTpeHHeM npeacTasnennm nporpammbl CAMNMPUP namepstotca B meTpax. Ecnu Heobxogumo nony4umTb
DXF ann, B KOTOPOM KOOpAMHATbl BblpaXeHbl B MUMNMMETpax, crnegyer YCTaHOBUTbH 3HayeHue
koadppuumerTa "1000”.

MyTb K hanny

Jxcnopr B DXE

i\ ExamplesiliConstr 12.dxF

MacWTaGHEIA MHOMHTENE KOOPAHHAT | 1ooo

/ — | MacwTtab skcnopTa
Onumm akcnopTa |~

MOﬂeﬂM IKENOPTHPOEATE 30 MOAENH KOHCTRYKTHEHEIX 3NEMEHTOR

SKEMOPTHROBATE MNAHK! 3Ta%ER

NPHMEHATE NONHMOHANEHEIE CETKH

v <
pacnpeA&nHTE 06 BEKTE! ND AW HaCTpOI/IKI/I
pacnpeneneHuna
hOpMHPOEATE CNOH N 3Ta%am 00BEKTOB MO CNosM

NOPOX¥AATE CNOK N0 THNEM obbeKToE

noAGHpaTE BNHsKME UBETA M3 NanHTREl DXF /_ HaCTpOMKM
nogbopa ugeTa

E:\SAPFIR\SAPFIR_DatalPalettelacad_palette, E] 'f:ﬁlﬂ

[ a8 ][ OTHEHA ]

Puc. 5.4 OkHo gnanora dkcnopt B DXF

LiBeta obbekToB npeacrtaeneHbl B nporpamme CAMNOUP B BMae coBOKynHOCTM cocTasnswowmnx RGB,
Kaxkgas U3 KOTopbix onpegerneHa vncnom B guanasoHe 0...255. Mpu dopmupoBaHun DXF BblumcneHne
MHOEeKca LBeTa NPOM3BOAMTCSA HA OCHOBaHWM MpenBapuTErNbHO 3a4aHHON NanuTpbl, YyCTaHaBMMBatoLlen
COOTBETCTBME Mexay 3HadeHusiMm RGB u nHaekcamu. Mpu HeoBXoaMMOCTM MOXHO MOMYyYUTb AOCTYN K
dhanny nanuTpbl N OTPeaaKTMpoBaTb €ro.

O6bekTbl MOryT 6bITb aBTOMATUYECKU pacnpegeneHbl Mo CrosiM C Yy4ETOM 3TaXeW, K KOTOPbIM OHM
OTHOCATCSA, U(MNK) C Y4ETOM TUMA KOHCTPYKTUBHOTO 3f1IeMeHTa (CTeHa, KoroHHa, 6anka v T.n.).

DWG — dhopmart charina, B KOTOPOM MOXKET OblTb MMMNOPTUPOBaHA ABYMepHasi (Nfiockas) unmn TpéxmepHasi
(MpocTpaHCTBEHHAs) apXUTEKTYpHas MOANOXKa, Ha 0a3e KOTOPOM MOXET BbIMOMHATLCA MOCTPOEHUE
apXUTEKTYPHOW W aHanutudeckon mogenn cpepgcteamm CAMNOUP Tpu umnopte DWG-daiinos
npeanaraeTcs guanor, Mo3BonsiWwmMi BbibpaTb Havano koopauHaTt, MacwTtabd npuBeneHust eguHuL,
N3mMepeHus, crnocob NHTEepnpeTaumm NONUINHNIA " ©nokos.
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6 CTpykTypa npoekTa
6.1 O6Lwun 0630p CTPYKTYpPbI Mogenu

Mporpamma CAIMN®UP nossonseTr pabotatb OQHOBPEMEHHO C HECKONBbKMMW OOKYMEHTamMu B
TEPMUHOINOMMK, MPUHATON ANS NPUIoXeHun, pabotawowmx nog ynpaeneHmem OC Windows. Kaxgbin
OOKYMEHT MOXeT OblTb MpeAcTaBneH B HECKOMbKMX BuAax, Ans KOTOPbIX MOryT ObiTb OTKPbITbl OKHA.
OokymeHT nporpammel CAN®UP coxpaHseTcs B otaensHoM danne.

OokymeHT nporpammbl CAMNOUP B Hawen TepMUHONMOMMW — 3TO MPOEKT. [MpPoeKT UMEET CrOXHYI0
nepapxmyeckyto CTpykTypy (cM. puc. 6.1). Takum oBpasom, MOXHO TFOBOPUTb O HEKOTOPbIX YPOBHSX
nepapxmn mopenu. NpoekT MOXeT BkMoyaTb B ceba Mogenu OAHOro UMM HECKOMbKMX 34aHui, Habop
BMOOB U HAOOP YEepPTEXKHbIX NTUCTOB.

NMPOEKT I
| |
Mogenw 3gadun Habop enpose Habop 4eprexei
_— 3nanue 1 _— Bun 1 _— Muct 1
_— 3nanue 2 _— Bun 2 _— NMuet 2
_— 3nadve N ] Bug N _— NMuct N
_— IT1ax 1 — JnemeHT 1 | CHINKA Ha By 1
]
— JTax 2 — JnemeHT 2 ,f | CHINKA Ha BUO 2
[/
_— Jtam N _— ZnemeHT N M _|| 3nemeHT 1
al
|
— JnemeHT 1 I P _Ihl JnemeHT 2
suda II."I

doKyMEeH M- |' i
- JnemeHT 2 I posaHuA i JnemeHt N
|
I
()

— InemeHT N I

SnesMeHms!
ogopMieHus
KoHcmpykmusHle UepImExHo20
3MeMeHML! & _— JnemeHT 1 nucma
cocmase amaxa
STeMeHms!
Ha ypoeHe
| 3NEMEHT N 30aHUR

Pu.6.1. CTpykTypa npoekta

Mopgenb kaxgoro 3gaHus OopraHm3oBaHa B BMAe COBOKYIMNHOCTU MoAenen ataxem u mogenenm BUOOB
OOKYMEHTUPOBaHUA: MiaHoB, cbacap,os, pa3pe3oB u CGOpO‘-IHbIX Yy3I0B. Kpome TOro, Moaenb 340aHuA
MOXET cogepXaTb B cebe KoopaAnHaUuMOHHbIE OCU U UCTOYHUKK CBETa.
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Mogenb Kaxgoro ataxa MOXeT OblTb HarnorHeHa MHOXEeCTBOM Mopenemn KOHCTPYKTUBHbIX 3J1EMEHTOB,
0003Ha4YeHUn u Npo4unx OObEKTOB. KOHCprKTl/IBHbIe ANEeMEHTbl — 3TO CTeHbl, KOJMOHHbI, MNUTbl U T.A4.
O0603Ha4eHusa — aTo KOopaAnHaUuunoOHHbIe OCK, pa3Mepbl, HAAMNCKU, BbICOTHbIE OTMETKKN, TOYEeYHbIE MapKepbl.
I'Ipoql/le 00BbEKTbI — 3TO NPOnN3BOIibHbIE Tpéxmeprle N NNockue Moaenu co cBoOOOHON CeMaHTUYEeCcKom
VIHTepI'IpeTaLI,VIeVI, HanpuMmep: pacTteHnd, TpaHCNOPTHbIE CPenCTBa, AN1IeMEeHTbl MHTepbepa U aHTypaXa. B
MoAenun MoryT npucyTCTBOBaTb TakXe NIMHUN U LUTPUXOBKN.

CeTku KOOpAMHaLMOHHBIX OCEN, pa3MelLEHHble Ha YPOBHE 34aHus, paboTatloT Ans Bcex ero ataxen. Ocy,
XpaHuMble Ha YpOBHE 3Taxa — AN OTAeNbHOro aTaxa.

MoMMMO oOpraHM3auMoHHON MYHKLUMM XpaHUMULLA SMNEMEHTOB, 3TaX HECET Takke reoMeTpuyeckme
XapaKTePUCTUKN: YPOBEHb 1 BbICOTY. OBBbEKThI, XpaHMMble B COCTaBe dTaxa, NpUBA3bIBAlOTCA MO BbICOTE
K 3Taxy. YpoBeHb U BblCOTa OOBEKTOB MOryT ObiTb 3adaHbl OTHOCUMTENBHO YPOBHA 3Taxa wunu
OTHOCUTENBHO BbICOThI 3Taxa (CM. n.3.3).

3nemMeHTbl Mogenu MoryT OblTb o6befuHeHbl B Groku. Bnok MoxeT ykasbiBaTbCs Kak Lernoe u
nopBepratbca onepauusiM nepemMeLleHnss M noeopota. Bnok MoxeT obbeauHATb kak oTAernbHble
aneMeHTbl, Tak W Apyrve 6noku. YnpasneHue Onokamu (rpynnupoBka W pasgeneHne OGLEeKTOB)
NPOU3BOAMTCS NPU NMOMOLLM COOTBETCTBYIOLLUX KOMaHA, B pexxume YKkasbiBaHue.

~ )@ Henb3s 06beduHums 8 00uH 610K 3r1eMeHMbl, OMHOCAULUECS K PasfuYyHbIM 3maxam.
XN Henb3s 06be0uHUMb 8 00UH 610K KOHCMPYKMUBHbIE 371€MEHMbI, OMHOCAUUECS K MoOenu 30aHusi u epagudeckue
> a;meMeHMbl, OMHOCAUUECS K 6UAY AOKYMEHMUPOBAHUSI.

KOHCTpYKTUBHbIE 3MEMEHTbI (CTEHbI, Banku, KOMOHHbI M T.N.) MOryT NPUHaAANexaTb TOMbKO K 3Taxawm,
COCTaBnAwLWUM Mogenb 3paHus. [paduyeckne anemeHTbl (IMHUK, LUTPUXOBKW, OBO3HAYEHMUS, TEKCT)
MOryT NpuHagnexaTb Unn K aTaxam, COCTaBNSALLMM MoAenb, Un K Bugam AOKYMEHTUPOBaHus. B Buagax
OOKYMEHTUpOBaHUA (nnaH, pacag, paspes) rpadpuyeckne areMeHTbl MOryT HaxoguTbCs MO0 Ha 3agHeM,
nnbo Ha nepegHem nnaHe (cm. n.n. 6.2 un 7.9).

CrteHam, Gankam, nnutam U APYTMM KOHCTPYKTUBHBLIM 3MeMeHTaM MOXET GbiTb HasHaveH martepuarn.
MaTtepuan MoxeT ObiTb MPOCTbIM UMW, ONS TaKUX SNEMEHTOB KaK CTeHbl W MMUTbl, MHOTOCIONHBIM.
MaTepuan onpenensiet TMN MHTeEpPNpeTauum arieMeHTa Npy NPOYHOCTHbLIX pacyéTax.

‘“)é&) Mamepuan, 8 yacmHocmu, xapakmepusyemcsi HabopoM Leemos, KOmopbIMU OH U30bpaxaemcsi Ha Mo8epPXHOCMSIX
:f} 06bekmos u 8 cedeHuu. Ligema 6bi8arom npocmeiMu (21adKUMU) U MeKCmypHbIMU (C PUCYHKOM, 8 M.Y., WIMPUXO0BKU).

6.2 Habop BuaoB

MpoekT BkMtoyaeT B cebs Habop Buaos. Kaxabin BuAO xapakTepudyeTcs OnpeaernéHHbIM MofioKeHNeM
Kamepbl, HacTpolKamMu annapara npoeunpoBaHns, HAbOPOM BUAMMbIX CIOEB MOAENMUPOBaHWS.

MockomnbKy BUAbI CRyXaT OCHOBOW MOMyYeHUs] YEepPTEXHbIX LOKYMEHTOB, MpPegycMOTpeHa BO3MOXKHOCTb
MOMECTUTb HEMOCPEeACTBEHHO B BWO HEKOTOPble [AOMOSHUTESNbHbIE 3MEMEHTbl, Heobxoaumble Ha
yepTexax. Tak, HanpuMep, Ha paspe3e MOXHO 0603HaUMTb BbICOTHblE OTMETKWM, HAHECTU pa3mepsbl,
Bbl4EPTUTb [JOMOMHUTENbHbIE JIMHUM W LUTPUXOBKW. B pesynbrate copmupyetcs mogens Buaa,
ncnonb3yemasi Ansi 4OKYMEeHTUPOBaHUSI.

Bce pononHuTtenbHble rpaduyeckne anemMeHTbl CBA3LIBAIOTCA C BUOOM, B KOTOPLIA AoGaeneHbl. OHM He
urypupytoT Ha apyrvx Bugax. MNpv yaaneHuM coOOTBETCTBYIOLLEIO BuAa OHU TaKKe yaanstoTCs.

[ononHutenbHble rpacuyeckne 3MemeHTbl, CBSI3aHHble C BWMOOM [OOKYMEHTUMPOBAHWUS, MOTyT
UCnonb3oBaTbCs MO0 B KaYecTBe 3agHero nnaHa Ans M3obpakeHust Mogenu, NMMbo HaHOCUTLCS NMOBEPX
nsobpaxeHuss Mmogenu. [MpvHagnNexHOCTb 3reMeHTa K rpynne MnepegHero Wnu  3agHero nnada
perynupyetcs NyTéM pegakTMpoBaHus B pexume YKasbiBaHue. Tak e perynupyeTcss NpMopUTETHOCTb
[AOTMONHUTENbHBIX rPadUYECKNX 3NTIEMEHTOB MO OTHOLLEHMWIO APYT K APYTY.

Buabl xpaHaTcA He3aBUCMMO OT rpaduyeckux OKOH. To eCTb, OTKPbITO OKHO BMAa WM HET, BCE paBHO
BMAbl 3anuceiBaioTcs B ¢bann npoekta (gokymeHT CAIMNOUP) BmecTte cO BCEMM AOMOMHUTENbHBIMU
00beKkTaMM U TaK ke NPOYMTLIBAIOTCA MPW MOCHEeayloLWweM OTKPbITUM OOKYMeHTa B ApyroMm pabouem
ceaHce.

Mo>HO MpocMaTpuBaTb CMCOK BUAOB, COAEPKALLMXCS B MPOEKTEe, BblGUpaTh MtoboI U3 HUX U OTKpbIBaTb
B rpadpyyeckomM OKHe. 3akpbiTue OKHa He MpuUBOAWUT K yaaneHwio Buaa. Bbl MoxeTe ogHOBpEMeHHO
OTKPbITb HECKONbKO rpadpuyeckux OKOH, B KaXOOM W3 KOTOpbIX OyaeT npencTaBrneH cBoi Bua. Ons
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npocMOTpa CnnUcKka BMAOB CITy>KUT CEPBUCHOE OKHO Buabl. B okHe cnuvcka BuaoB LOOCTYNHO KOHTEKCTHOE
MEHIO, Bbi3blIBaeMoe LLENMTYKOM npaBon KHOMKN MbILLN.

Bua MoXeT GblTb pasmelLéH Ha HEKOTOpPOM 4YepTéxHoM nucte. Onsa atoro: 1) cnegyet yb6eauTbes, YTO
aKTMBHO rpadyeckoe OKHO, B KOTOPOM M306paxEH NNCT YepTexa; 2) crieayeT ykasaTb Tpebyemelii BUA B
CEPBUCHOM OkHe Buabl Kypcopom Mbilwu; 3) HaxaTb NEeByl0 KHOMKY MbIIW W, YOEPXMBas eé HaxaToWu,
HayaTb NnepemelleHne Kypcopa B rpadpuyeckoe OKHO NucTa; 4) OTNyCTUTL NeByo KHOMKY U, nepemMeLlas
Mbllb, BbIOpaTb MoONoxeHne BuAa (M300paxkaeTcs NWMHUSIMU UBETa BblgerneHusl) Ha nucrte; 5)
3adoMKCUpOBaTh MOSIOKEHWE BMAa Ha NIUCTE OAMHAPHBIM LLLENYKOM NEBOI KHOMKN MbILLI.

Ons pasmelleHns Buaa Ha NUcTe YepTexa MOXHO MCNoNb30BaTh ansTepHaTuBHbIM cnocob: 1) ybeautbes,
YTO aKTMBHO rpadmyeckoe OKHO, B KOTOPOM U300PaKEH HYXHbIN NUCT YepTexa; 2) ykasaTb TpebyeMmbln
BMO B OkHe Bwuabl; 3) BbINOMHUTL OOWHAPHLIA LLEMYOK MPaBOW KHOMKOW MbllW, YTOObI pacKpbiTb
KOHTEKCTHOE MeH!I0; 4) BblIbpaTb KOMaHay KOHTEKCTHOro MeHto MomecTuTb Ha YepTéx. [pu pasmeLleHun
anbTepHaTMBHBIM ~ cnocoboMm  BWA — pacrnonaraeTcss  nocepeavHe  YepTéxHoro nucra.  MoxHo
CKOppPEKTUPOBaTb NOMOXEHNE BUAa Ha NUCTe B pexrmMe YKasbiBaHUe.

e
=l | Buakl
=I-{.5F MnaHe! 3Ta%eR | Mo wenyky npaBo KHOMKK
% MnaH 3Tf MbILLN AOCTYIMHO
- Pacaakl KOHTEeKCTHOoe MEHHO,
£ thacaa cesspHen KOMaHAabl KOTOPOro
B OKHe Buapbl ﬂ Macaa BoCTO4HEIA no3BonsT OTKpbIBaTb
NpeacTaBneH Crnmcok 'E[ dacaa wesHeIR BuObl B rpadmnyeckmx
BWOOB B COCTaBe 1 Macaa sanasHen OKHaXx, 3aKpbIBaThb,
npoekta. Bwugbl B =i Paspeznl yoansatb, peaakTMpoBaTb
cnucke Paspes A- 4 CBOIACTBA.
CrpynnupoBaHbl Mo = 3D-Brael
TNam. 1) oM Bra
=l F HepTemm
E] Yeprew 003

Puc. 6.2 OkHo Bugbl

Takue Buabl, kak dacag u paspes, UMEKT CBOE NpencraBneHne B MOAENM 3naHusa: mogens dacaga unm
paspesa npeacTaBrieHa 3NeMeHTOM COOTBETCTBYylWero Tuna. Korga akTMBeH COOTBETCTBYHOLLIMIA
WHCTPYMEHT, 3TW MOAENW BU3yanuaupyroTcs U MoryT ObiTb yKasaHbl U OTpeaakTUpoBaHbl rpadmuyeckmmm
cpeactBamu. [ocTyn kK mModensiM dpacadoB U paspe3oB MOXHO MOMyYMTb MOCPEACTBOM APEBOBUOHOIO
cnucka B okHe CTPyKTypa npoekTa.

6.3 Habop 4epTéXHbIX NMUCTOB

MpoekT BKMO4YaeT B ceba Habop 4YEepTEXHbIX JNIMCTOB WK, MpPOLLE roBopsi, YepTexen. Kaxabii nuct
yepTexa xapakrepuayeTtcs dopmatom (pasmep, OpueHTauus), HanmineM paMku U OCHOBHOW HaaMucH,
onpegenéHHon opMOo OCHOBHOW HaAMMUCHK.

Ha ueptexxe moryT ObiTb pasMelleHbl BuAbl. Mockonbky Anst BMAoa onpenenéH macwtab, Buaumble
00bEeKTbI MOZENU MpPOEKTMPYEMOro obbekTa NpeacTaBneHbl Ha IUCTe 4YepTexa B COOTBETCTBUM C
mMacliTabom Buaa. Ha ogHOM nmMcTe YepTexka MOryT NpUMCYTCTBOBaATb HECKOSbKO BMAOB: KaXAbii B CBOEM
MacLuTabe.

[na npocMoTpa crnucka YepTEXHbIX JIMCTOB U pa3MeLLEHHbIX Ha NMCTax BUAOB CIYXWUT CEPBUCHOE OKHO
INncTol. B okHe cnncka 4OCTYMHO KOHTEKCTHOE MEHIO, Bbi3bIBAEMOE LLENMYKOM NPaBoV KHOMKU MbILLW.

Mpu pegakTMpoBaHUM TPEXMEPHOM MOAENV MpoeKkTupyemMoro obbekta Buabl OOHOBRSAKTCA B
COOTBETCTBUM C TEKYLLIMM COCTOSIHMEM Mofenn. COOTBETCTBEHHO OGHOBISIOTCS YEPTEXKHbIE NNCTLI.

Mopenb YepTEXHOro NMcTa MOXeT BKMoYaTb B cebs Takke AOMNONHUTENbHBIE SNEeMeHTbI: NMUHUK, Haanucu,
LUTPUXOBKU. DTN 06BbEKTDI, Oyayun gobaBrneHb! BPYYHYH, HE 3aBUCST HU OT BUAA, HU OT MOAENU.

YTo6bl NTOMEeCTUTb OnNpeaenéxHbIN BUO Ha YEPTEXHbINA JTNCT:
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caenaiiTe B aKTUBHBLIM, YKa3aB ero OKHO UMK 3aKnafky OKHa Npuv NOMOLLM MbILLV;

BblGepuTe YepTEXHbLIN NNUCT, yKkasas ero B crnucke B okHe JINCTbI;

BbI30BUTE KOHTEKCTHOE MEHIO LLENYKOM NPaBoil KHOMKX MblliM U BbiGepute komaHay PasmecTuTb
BUA.

L
=l | MWCTBI
= HepTexH

Mo wenyky npaBol KHOMKU

/ = [£] Yeprew 001
@ CRLLKHA BK

B OKHe Nuetbl MbILLIn AOCTYNHO

npeacTasneH Chvcok = KOHTEKCTHOE MEHI0, KOMaH bl
UEPTEXHBIX NNCTOB B _fih Mnan 3aw 0 KOTOpPOro No3BONSIOT
cocTaBe MnpoekTa. = (] Yeprew 003 OTKpbIBaTb NUCTBI B

Pazpes A - A rpaduyeckmx OKHaXx,
/ 3aKpbIBaTh, yoanstb,
penakTupoBartb CBOWCTBa,

nepexoamntb K UCXOOQHOMY
BMAOYy OOKYMEHTUPOBAHNA.

[na kaxgoro nucrta
nepeYncrieHbl

BUAbI, KOTOpble Ha
HEM npeacTaBreHbl

Puc. 6.3 OkHo Jlnctbl

KomaHga Pa3mectutb BMA AOCTyNHa B KOHTEKCTHOM MEHKO YEpPTEXHOro nucrta, ecnu BblOpaH BuA,
noaxodswmi Ang pasmelleHus Ha deptexe. KomaHoa HemocTynHa, eCnu akTUBEH Bug, B KOTOPOM
oTOBpaXaeTcsl YHePTEXKHbIN NUCT.

MomecTuTb BUA Ha YEPTEXHBIA NMNCT MOXHO APYrMM CNocoboMm:

>
>
>

>

caenanTte akTMBHbIM rpacomnyeckoe OKHO, B KOTOPOM M300PaXXEH HYXXHbIN FINCT YepTexa;

OTKpOKTE OKHO BuAbl, BoibepnTe B CNUCKE HY>XHbIV BMA, NPU MOMOLLM KypCcopa MbILLK;

H2XXMUTE IEBYI0 KHOMKY MbIWW W, yaepXxuBasi €€ HaXaToOW, Ha’yHUTe MNepeHOoCUTb BUA Ha nMCT
yepTexa;

BMA M300paxaeTcs Ha (PpoHe NnUcTa NUHMAMW LBETA BbIAEMNEHNS, criedysi 3a KypCopoM Mbiwu. Mpu
OOCTKEHUN TpebyeMoro nonoXXeHnst 3adoUKCUpynTe ero oanHapHbLIM LLENMYKOM JIEBOW KHOMKM MbILLN.

MomMumo BMAOB, Ha NUCTE YepTexa MOryT OblTb HAHECEHbl JIMHWM, LUTPUXOBKM, TEKCTbl W Apyrue
obo3HaveHus, a Takke crneumdukauun. Cneuundmkaumm popMmnpyoTcss B aBTOMaTtM3MpoBaHHOM pexume
crneumanbHbIMU OYHKUMAMW, AOCTYMHbIMU B MeHo CepBuc. Habop foCTynHbIX hopM M cneumdukaunm
onpegensieTcss coctaBoM B6UGNMOTEKM, NOMOMHEHNE KOTOPOA MOXET NMPOUCXOAUTb, B TOM YKCHE, CUamm
nonb3oBarensi.
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7 PepaktnpoBaHue mogenu

Pabota Hag npoekTom B nporpamme CAIM®UP no cytn cBoautcst K peaakTMpoBaHUI0 CBOWCTB U (hopMbl
3NEeMEHTOB U KOPPEKL MU UX B3aUMHOIO pacrnornoXeHus B NPOCTPaHCTBE.

OcHoBy hOpMbl aremeHTa, Kak NpaBuro, 3a4aéT Kakasa-nmbo nNuHus. 3To MoxeT ObiTb oceBas NMHUSA
(cTeHbl unu Banku), NMHUA KOHTypa (MAUTbl NEPEKPbITUS, KPOBMAW, MOMELLEHUS U T.N.), IMHUS KOHTypa
ceveHunst (KONOHHbI) U oTBepcTUs (Npoéma).

Ha ocHoBe ogHOM M TOW Xe NUHUX AONs 3rnemMeHTa onpep,enéHHoro TMna MOXeT ObITb NOCTPOEHO
MHOXECTBO pa3sinyHbIX mMoOenen 3a Cuér BapbnpoOBaHUA 3Ha4YeHUn napameTpos. B «kadecTtBe
napamMmeTpoB onpeaeneHbl npuBA3ka OTHOCUTENbHO OCEBOWM NWUHUKM, TOMLUUHA, reomeTpuyeckmne
napamMeTpbl KOHTYpa ce4vYeHund, npmBdA3Ka K ypoBHIO NO BbICOTE, Yron HaKMoHa u gpyrue.

N HaoGopoT, He MeHsis ApyrMx napameTpoB, MOXHO OECKOHEYHO BULOOWM3MEHSTb 3MEMEHT NyTEM
pefakTMpPOBaHUSA NTMHUM, NeXallei B ero OCHOBE.

Kpome TOro, cyuwecTtBeHHOe BnuAaHMe Ha CbOpMy ANNeMEeHTOB OKa3blBaloT Apyrne aremMeHTbl, eClnu
onpeneneHbl COOTBETCTBYOLWME B3aMMOOENCTBUS. Hanpmmep, noapeska oaHMX CTeH OpPpYyruMu CTeHamuy,
nogpeska CTeH KpbllaMuy, noapeska OAHWMX Kpbliw APpYyrMMn Kpblllamun, nogpeska NoBbIX 3MNeMeHToB
NNOCKOCTbIO o6u.|.ero nonoxeHus. B atumx cny4yasax q)opma ANleMeHTa 3aBUCUT OT ero pacnoiioXeHuna B
NPOCTPaHCTBE OTHOCUTENbHO AOPYrnX 311eMEHTOB.

Takum o6pasom, ANS YCreLHoro ynpaeneHus opMoii NpoekTUpyemMoro oGbekTa HeobxoaMmo:

. KOPPEKTMPOBaTb MNPOCTPAHCTBEHHOE TOMOXEHWEe 3MNeMeHTOB: Mnepemellarb, MoBopadYnBaTh,
oTpaxaTb CUMMETPUYHO;

. pefakTMpoBaTh NPOCTPAHCTBEHHYIO NTIMHUIO, HA KOTOPOI OCHOBaHa hopma aMeMeHTa;

. pefakTMpoBaTh NapamMeTpbl SMeMeHTa, BNMSIOLLME Ha ero reoOMeTpuio;

. onpenensTs B3aMMHOE BMUSIHNE 3MEMEHTOB B Napax.

7.1 YKa3biBaHUe 3fIeMeHTOB

UToObl BbLINONHWTL PEAaKTUpPOBaHWE JfieMEHTOB, credyeT BblbpaTb afeMeHTbl, nogfexaiine
pefakTMpoBaHUIO, MHaYe roBOpsi, BblOEnUTb UX. Bce AanbHellune onepauuv penakTvpoBaHus GyoyT
MPOM3BOAUTLCS Haf BblAENEHHbIMY fieMeHTaMMU.

CambIi NPOCTON M €CTECTBEHHLIN CNOCODb BbIAENUTbL OObEKTbl — 3TO yKal3aTb WX
B veassisarme n306paxeHnss B rpaduMyeckoM OKHe NpW MOMOLUM MbIN. Takas BO3MOXHOCTb
NPenocTaBnseTcss  MHCTPYMEHTOM  YKasbiBaHue. VIHCTpymMeHT  YKa3sbiBaHue

BKJTIOYAETCA HAXXaTUEM COOTBETCTBYHOLLEN KHOMKM Ha NaHeny MHCTPYMEeHTbI.

Mpn BbIOOpPE WHCTpyMEHTa YKa3bliBaHMe Jl0KaTtop, YMNpaBsieMbll MbilblO, MEPEXOOAUT B PEXMM
yKasblBaHUs 0ObEKTOB. YKa3sbiBanTe 06beKkTbl NPU MOMOLLM MbILIK, BbINOMHSNTE BbIOOP LLENTYKOM F1EBON
KHoMnkn. B pexume Budyanusauum Kapkac crnegyeT HaBOAWUTL flokaTtop Ha pebpo obbekta. B pexumax
BM3yanusaumm C 3anvMBKOW [paHel [OCTaTovHO nonactb B by 4vacTb u3obpaxeHust obbekTa
(3nemeHTa) B rpadmMyeckom OKHe.

BbibpaHHble 06bekmbl ommedaromcsi ueemom 8bidernieHus. 1o ymonyaHuto, 8 Kayecmee useema 6blOeneHusi

— /&(S) ycmaHoereH 3enéHbil. Lieem ebideneHusi Hacmpausaemcsi 8 Ouario2080M OkHe HacTpowuku Bu3yanusauum.

2N BbideneHHble 06bekmbi nodceeyusaomesi yeemom 8bi0esieHuUs C nonynpospaqyHol 3anuekol ux nosepxHocmeu nubo

“'//\* morsibKo Mo KoHmMypam epaHel. dmo onpedensiemcs onyuell BbideneHue ¢ 3anuekol Ha cmpaHuuye Busyanusayus
- 8 duanozoeom okHe Hacmpoliku CATNTOUP.

Ecnu TpebyeTcs BblAeNWUTb HECKOINMbKO OOBEKTOB, yKasblBalTe UX, NPeABapUTENbHO HaXaB U yoepXunsas
B HaxaToMm nonoxeHun knaeuwy Shift. YToObl CHATb NpM3HaK BbIOENEHUS, YKaXuTe OObEKT,
npeaBapuTeNlbHO HaXaB 1 yOepXKunBasl B HAXXaToOM MNonoxeHun knasuwy Ctrl.

Ecnun Heckonbko anemeHTOB obbeanHeHbl B ONoOK, TO Npu ykasbiBaHUU U30OpakeHnst nioboro us atmx
3NEeMeHTOB, BeCb OIoK BblAenaeTcs Kak Lernoe.

OKHO CBOWCTB MHCTpYMEHTa YKa3biBaHUe COAepXuT drnaxok aBTo. Ecnn dnaxok aBTo MOAHSAT, TO npu
BblOEMEHMN HEKOTOPOro OAWHOYHOIO OObEKTa aBTOMATMYECKM NpeanaraeTcs NPUKIagHOW WHCTPYMEHT
COOTBETCTBYIOLLErO TUNa Ans pedakTUpOoBaHUS CBOWCTB yKaszaHHOro obbekta. Tak, Hampumep, ecnu
yKa3aH anemeHT Tuna «CTeHay», TO MaHemnb CBOWCTB MHCTPYMEHTa YKa3biBaHWe 3aMeLlaeTcs naHenbko
CBOWCTB MHCTpyMeHTa CteHa. [locpencTBOM YMpaBrisiiOLMX 3NIEMEHTOB, PACMOMOXEHHBIX HA MaHenu
CBOWICTB MPUKNAOHOrO MHCTPYMEHTA, MOXHO OTpedaKTUpOBaTb CBOWCTBA €0MHCTBEHHOIO BbIOENEHHOIO
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00bekTa, COOTBETCTBYHOLLEro Tmna. Ecnun BblgenuTb ABa unu 6onee arnemMeHToB, TO CHOBA npeanaraeTcd
naHenbL CBONCTB MHCTPYMEHTa Yka3biBaHue, KOTOpaA CcoaepXUT KHOMKU TakKnxX KOMaHAd pegakTtnpoBaHUA
Moaenu, Kak: nogpeska CteH, nogpe3ka CTeH U KpblLl, BblAereHne nieTtn CteH nnn ,D,Ma(bpaFM nT.n

Ecnn (bﬂa)KOK aBTO He Bbl6paH, TO nNnpun BblaeneHnn oagMHOYHOro J3rnemMeHTa He npouncxoanT
nepekrnyeHmne naHenmn CBOWCTB NPUKNagHoOro MHCTpyMeHTa. I'Io-npe>KHemy ocTaéTtcs ,U,OCTyﬂHOI‘/'I naHesb
CBOWCTB MHCTPYMEHTa YkasbiBaHuMe. YToObl Bbi3BaTb MNaHeNb CBOWCTB NPUKNagHoOro MUHCTPyMEeHTa,
COOTBETCTBYOLLEro Tuny yka3aHHoOro 00bekTa, HaXXMUTE Ha NaHenu CBONCTB MHCTPYMEHTa YkasbiBaHue
KHOMKY Pe,anTVIpOBaTb .

v
Mpw BblAENEHUN OAHOTO UM HECKOMNbKUX 31IEMEHTOB MOAENN, HE3ABMCMMO OT COCTOSIHMSA donaxkka aBTo,
CBOWICTBa 3reMeHTa, yKasaHHOro nocriegHum, otobpaxatoTcs B crnyxebHoMm okHe CBomctBa. B atom
OKHE MOXHO TMPOKOHTPONMPOBaTb CBOWCTBA O0OObekTa W 3HA4YeHUss nNapaMeTpoB, BbINOMHUTL
penakTMpoBaHWE 3HAYEHU NapamMeTpoB U NMPUMEHUTb WX HOBblE 3HAYEHMSI K SMEMEHTY, YKasaHHOMY

nocrnegHuMm. [IpUMEHEHMEe HOBbIX 3HAYEHWA MPOUCXOAUT MO HaxaTuio kHoMku [MpuMeHUTb Ha
WHCTPYMEHTarbHOM naHenu cryxebHoro okHa CBoMcTBa

o

UNK No 3aBepLUeHUM pefakTMpoBaHNs NnapaMeTpa HaxaTtuem knaeuwmn Enter.

Ecnn xe HeobxogMmo OTpedakTMpoBaTb 3HAYEHUS OOQHOrO WM HECKOSNbKMX NapameTpoB cpasy BCeX
BblENEHHbIX 3NIEMEHTOB, BOCNOMNb3yNTECH KHOMKoW MapameTpbl Ha NnaHenun MHCTpyMeHTa YKa3biBaHUe.

Qa NapaMeTpel

Mo HaxaTuIo 3TON KHOMKWM npednaraeTcs OQHOMMEHHbBIN Ananor pegakTupoBaHusa napameTpoB. B atom
Awnanore npeactaBneHbl CBOMCTBA BCEX BblaeneHHbIX 06bekToB. Mocne BHeCEHNS N3MEHEHMIN TOMNbKO Te
CBOWNCTBA, KOTOpble ObinMM OTpenakTMpoBaHbl, OyayT HasHayYeHbl BCEM BblaeneHHbiM obbektam. [lpu
penakTMpoBaHUM TakUM CNOCOBOM CBOMCTB rpymnnbl 3NEMEHTOB HECKOMbKNX Pas3nuyHbIX TUNOB creayeT C
BHMMaHMEM OTHECTUCb K BOMpocy OO WHTeprnpeTauum Kaxgoro pegakTMpyemoro napameTrpa KaxabiM
npuknagHeiM OOBEKTOM, B 3aBUCUMOCTM OT ero Tuna. Hanpumep, ecnu BblAenUTb CTEHbI, KOMOHHbI 1
NNAUTblI NEPEKPLITUS, TO MOXHO FErko U3MeHMTb mMaTepuan, UBeT Win Cron MOAEeNupoBaHWSA Ansi BCEN
rpynnbl. OgHaKo, C OCTOPOXXHOCTbBIO CrieayeT OTHECTUCH MPU KOPPEKLMU BbICOTHOW MPUBS3KM.

[na pemaktMpoBaHUS MoAener MHOTO3TaXHbIX 34aHWA Ha MaHenu WHCTPYMeHTa YKasbiBaHUe
npegycMoTpeHbl KOMaHAbl BblAeNeHus rpynn 3NemMeHToB, NpuHagnexawimx pasHbIM 3Takam, OA4HaKo
pacnonoXeHHbIX Ha OQHOW BepTuKanu. OTW KOMaHAbl MO3BOMSAOT, HanpMMep, BblAeNuTb MNeTb KOMOHH
unu nnetb cteH. OHM cobpaHbl B rpynny MneTtb (cm. puc. 7.1).

@r | Bt

Puc. 7.1 I'pynna komaHg MneTtb

HI/IKTorpaMMa KoMaH bl BblaeauTh BCe, ITPEACTABIICHHAsA B I'PYIIIIE ILners,
@‘{ obecreunBaeT BBIACJICHUC BCCX JJICMCHTOB, PACIIOJIOKCHHBIX Ha OJIHOM BCPTHKAJIHU C
YK€ BBIACIICHHBIMH. OTta KOMaHJa IIO3BOJIACT, B YaCTHOCTH, BBIJACIIUTD IIJICTh KOJIOHH.

L KOMaH,[[a Boiaeaurts BHM3, ITO3BOJIACT BBIACIIUTE BCE DJIEMCHTBI MOJIEIIN, KOTOPBIC
PACIIOJIOKECHBI Ha OJTHOM BEPTUKAJIN BHU3 OT YK€ BBIACIICHHBIX.

@T KOMaH,[[a Boiaeaurts BBEpPX, oOecrieuynBaeT BBIJICIICHHUE BCCX 3JICMCHTOB MOJICIIN,
PAaCIIOJIOKCHHBIX Ha OJTHOM BCPTUKAJIN C YK€ BBIACICHHBIMHA, OJHAKO BBIIIC UX: HA
BBIIICJICKAIIIUX 3Ta»Kax.
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|/|CI'IOJ'Ib3yF| 3TW KOMaHAbl MOXHO BbIAENSATb HE TONbKO TakMe 0ObEeKThl, KaK CTEHbI, KONIOHHbI, MECTHULbI 1
T.N., HO N I'IpOéMbIZ OKHa, ABEPU n I'IpOéMbI B NnunTax nepekpbiTusa.

7.2 MepemelleHne anemMeHTOB

CHavyana HeoOXooMMO BbIAENMUTbL 3MNEMEHTHI, KOTOpbIe Tpe6yeTc;| nepeHecTn. [Ona BbloeneHus
ANeMeHTOB crneayeTt Bbl6paTb MHCTPYMEHT Yka3biBaHue.

Korga ykasaH OgWH UM HECKONbKO OOBLEKTOB, CTAHOBUTCSA AOCTYMNHOM nuktorpamma lMepeHoc

+';‘.;'.|.. Ha WHCTpyMeHTanbHOM naHenu PepaktupoBaHue. Wcnonb3ynte nuktorpammy [FlepeHoc,
* YTOObI BKMIOYUTbL PEXUM Fpadnyeckoro nepeHoca OObLEKTOB. Tenepb MOXHO MNEPEHOCUTb

BbleMNeHHble 00bEKTbI B NPOCTPAHCTBE MOAENM C NMOMOLLbIO floKaTopa, YNpaBisieMoro Mbillbio.

UTobbl Ha4yaTb NepeHoc, criefyeT HaXaTb JeBY0 KHOMKY MbILUK U, YAEPXKUBas €€ B HaXaTOM COCTOSHWM,
HayaTb OBWKeHVe. Takm o6pa3oM, BbioeneHHble 3MeMeHThl, kak Obl «OTpbiBaloTCA» OT MecTa WX
ncxogHon Aaucriokauun. KapkacHoe u3oGpakeHue BbIAENEHHbIX 3M1EeMEHTOB HauMHaeT [OBWKEHVE B
NpOCTpaHCTBE MoAENu, criegys 3a noKaTtopoM. Ternepb MOXHO OTMYCTUTb JIEBYID KHOMKY MbILLUMW.
BbigeneHHble aneMeHTbl No-NMpexXHeMY NepeMeLLlarTcs, ynpaenseMble MaHunynaTopoM. BeinonHsetcs
MOWCK HOBOIO NOSoXeHUst 06bekToB. KoopanHaThl 0ToGpaXaoTCs B OKHE KOOpAMHAT.

Ecnn Tpebyetcs M3MeHWUTb pakypc, HaXkMuTe MpaByl0 KHOMKY MbIliM W, yOepXuBasi €€ HaxaTow,
nepemMellanTe Mblllb ONS Noucka HOBOro pakypca. OTnycTUTe nNpaByld KHOMKY NpU AOCTUXKEHWUM
Tpebyemoro pakypca nsobpaxeHus Mmogenu.

MpogomkanTe NOWCK HOBOrO MOMOXEHUS OOBLEKTOB. Kcnonb3ynte BO3MOXHOCTW MO3MLUOHMPOBAHWSA
nokatopa. [lpn pocTwkeHun Tpebyemoro nOMoXeHUs nepemMeLllaemMblX 3dfeMEHTOB  BbINOMHUTE
OLMHAPHbIN LLENYOK NEBOW KHOMKON MbILLIW.

[na TOYHOro B3aMMHOIO pasMelleHMs 3feMeHTOB HeobXOoOAMMO HauuHaTb nepemelleHue nokatopa us
XapakTepHoun Touku. [1oaToMy Mcnonb3ynTe BO3MOXKHOCTM MO3NLIMOHMPOBaHUS AN BbiIbopa xapakTepHowm
TOYKM, N3 KOTOPOM HayaTb NepemMeLleHne. ATo MOXET OblTb BEPLUMHA rpaHn, TOMKa Ha pebpe unu Ha ocu
WNM KOHTPOSbHasa Tovka obbeKTa.

Ecnn HavanbHas Toyka BblbpaHa HeydavyHo W He [OaéT BO3MOXHOCTM BbIMONHWUTL MpaBuUribHOE
pa3meLLeHne, MOXHO npepBaTb nepemMelleHne 06beKToB OQHOKpaTHBIM HaxaTueM knasuwm Esc, nocne
Yero NOBTOPUTL NOMbITKY BbIGOPa HaYanNbHOW TOYKN 1 3aHOBO HayaTb nepemeLleHmne.

MoBTOpHOE HaaTne knasuwn ESC npvBeA&T K OTMEHe onepauuv 1 NUWWUT BCE paHee BblAeneHHble
06bEeKTbI NPU3HaKa BblAeNeHus.

CueHapuli Ha4yana onepayuu epaghu4ecKoeo rnepeHoca 3agucum om cocmosiHUsi onyuu AemonepeHoc, ynpasnsgemol

(&3 0OHOUMEHHBIM Ghr1aXKKOM 8 KOHMEKCMHOM MeHI, 00CMYMHOM 110 rpasoll KHorMKe 8 epagudeckom gude. Ecnu gprnaxok

ok AemonepeHocC 8K/I4YeH, MO 8 Kadecmee HadanbHOU MOYKU rfepeHoca eblbupaemcss ma moyka, 8 Komopou

= Haxo0usicsl Jlokamop 8 MOMEeHM UHuyuayuu nepeHoca. Ecnu ¢pnaxok AemornepeHocC 8biK/IHHYEH, MO HadYaribHasi
" moyka nepeHoca 3anpawiueaemcsi AONONHUMEIBbHO yXe Mocie UHUYUauuu onepayuu nepeHoca.

CylecTByeT Takke MHOM cnocob BbIMNOMHUTL NepemelleHne obbekToB. MOXHO 3agaTb npupaleHue
KoopauHaT BblAeNeHHbIX O0OBLEKTOB B 4MCoBOM copme. [nsi 3TOro BOCNOMb3YyMTECH KOMAHOOW MEHHO
Pepaktop = lMepemelyeHue.... [1o aTon komaHge nHuummnpyetcsa ananor NepemeweHne o6bLEKTOB (CM.
puc. 7.2).
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OkHa pedakTUpoBaHus
npvpaLleHuss koopguHat

MNepeMeueHve o bLeKToE [ nepeHoca 06LeKToB

MpHpaweHKe =, [

MpHpaweHre ¥, M1

MpHpaWweHHe £, Mu

CAENATE KOMMHD OB bEKTOR | | KomnyectBo  noBTOpeHWN
onepaumu KonupoBaHus

Al nEETeRE L ob6bekToB, ecnu Tpebyetcs

[Bbll‘IDHHHTb l [ BeIHTH ]

Korga cpenaHbl  HAcTpOMKW,
HaXKMUTE KHOMKY BbINONHUTL

Puc. 7.2 OkHo gunanora MNepemelieHne o6bEKTOB

VMcnonb3ys ynpaensitoLine areMeHTbl B OKHe fuarnora, BBeauTe NpupalleHusl KOOpAMHAT B MPUHATBLIX
eanH1Lax n3mMepeHusl.

Mpn nepemelleHMn OBBLEKTOB C MCNOMb3OBaHMEM Auanora MMEeTCs AOMNOMHUTErNbHas BO3MOXHOCTbL -
konupoBaHue 06bekToB. YTOOLI BOCNONL30BaTLCS €10, BKNIOYMTE (hnaxok caenaTtb KOnui o6bekToB. B
pesynbraTte, UCXOAHbIA OOBLEKT OCTAETCs Ha MpEeXHeM MeCTe, CO30aéTCsA KOMMs MUCXOQHOro obbekTa,
Konus obbekTa nepemMeLlaeTcs ¢ y4ETOM 3afaHHbIX 3HAYEHU NpUpaLLeHns KoopanHar.

B okHe penakTMpoBaHuMs YMCNO NOBTOPEHUM MOXHO 3adaTb KOMUMYECTBO MOBTOPEHUN onepaumm
KONupoBaHMA U nepemelleHnss obbekToB. Takum obpa3om, MOXKHO MOMyyYUTb 3adaHHOE KONMUYecTBO
KOMU UCXOAHBIX O6BLEKTOB C 3ad4aHHbIM LLAaroM B MPOCTPaHCTBE MOEMNMW.

7.3 MoBopoOT anemMeHTOB

CHavyana HeobGXoOMMO BbIAENWUTb SMEMEHTbI, KOTOpble TpebyeTcsi NoBEpHYTb. TexXHMKA BblaeneHus
0ObEKTOB Ans MOBOPOTa He OTNMYaEeTcs OT TOW, YTO UCMONb3yeTCcs MpU BblaeneHnn oObEKToB Anst X
nepemMeLLeHus.

Korga ykasaH oguH MM HECKONbKO OOBbEKTOB, CTAHOBUTCS OOCTYMNHOM nukTorpamma MoBopoT B
{%_‘:. WHCTPyMeHTanbHon naHenn PepaktupoBaHue. Vicnonb3ynte nukrorpammy MoBopoT, 4TOGbI

BKIMIOUUTb PEXMM rpadpnyeckoro noBopota ob6bekToB. B aTOM pexume MOXHO MOBopaymBaTb
BblAeneHHble OObeKkTbl B MNPOCTPAHCTBE MOAENW MOCPEACTBOM Jiokatopa B rpadMyeckoM OKHe,
yNpaBnsemMoro nNpy NOMOoLLM MaHUNynaTopa «MbIlbY.

YUTto6bl Ha4aTb NOBOPOT, HY>KHO NPEABAPUTENBLHO 3adaTb LEHTP BpalleHus. [ns 3Toro nocraBbTe flokaTop
B XapaKTEPHYI TOYKY. TO MOXET OblTb BepLUMHA rpaHu, Touka Ha pebpe nnmn Ha oCu UM KOHTPOSbHast
Touka OObekTa. ATO MOXET ObITh Ntobas TOYKka NPOCTPaHCTBA, U 3adaTb €€ MOXHO Kak yrogHo rpybo,
€CI1 He BakHa TOYHOCTb. Tenepb HaXMWUTE NEBYHO KHOMKY MbIWN W, YAEPXKMBasS €€ HaXaTow, Ha4yHuTe
aswkeHne. OT TOYKM B HaMpaBneHMM JiokaTopa Ha4uMHaeT BblYepumBaThCs NMUHUSA. OTa NMHMA onpenensieT
HayanbHbI paguyc-BekTop. MoxeTe OTnyCcTUTb NEBYK KHOMKY MblWwn. Paguyc-BekTop Mo-npexHemy
«crneguT»  3a nokatopoMm. Mcnomb3yinTe nNo3MUMOHMPOBaHWE rokatopa W 3ajanTe HanpasreHue
NCXOQHOro paguyc-BekTopa. 3adumkcupynte ero OANMHOYHbBIM LLEMYKOM JTIEBON KHOMKM MbILLN.
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Pexwvm NMosopoT
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BpaLLeHus OBbIV pPaanyc-BEKTOP

JlokaTtop

Puc. 7.3 NoBopoT 06beKkToB

Celyac, Korga UCXogHbIM paguyc-BekTop 3adMKCMPOBaH, M3 LieHTpa BpaLLeHUs K TeKyLLEeMY NOMOXeHWUo
rfiokaTopa NpoKnaabiBaeTcsl HOBbIN paguyc-BekTop (cM. puc. 7.3). [1Ba paguyc-BekTopa onpegenstoT yron
noBopoTa 06bEKTOB. B rpadymyeckom okHEe AUHAMUYECKM N300paXKaroTCcs BblAeNeHHbIE 0ObEKTbI B HOBOM
MONOXEHUN C y4ETOM TEKYLLIEro yrrna, 3a4aHHoro Bektopamu. VicnonessynTe No3nUMOHNPOBaHUE nokaTopa,
4YTOObI TOMHO 3aA4aTb NOMOXEHNEe HOBOTO paanyc-BeKTopa.

3admKcmpyTe NoNoXKeHne HOBOro paguyCc-BeKTopa OANHOYHbBIM LLENTYKOM NTEBON KHOMKMU MbILLIN.

Ecnun TpebyeTca 3agartb yron noBopoTa B YMCOBOW hopme, BbINOMHUTE BBOA C KnaBuaTypbl. BBogumble
yucna otobpakaloTCsl B OKHE pegakTupoBaHums yrna nosoporta. o kHonke OK yron 6yaet npuMeHEH.

lMosopom o6bexkmog mnpoucxodum 8 mekyweli nnockocmu nocmpoeHus. OCb epauwjeHusi neprneHOUKyspHa

@ nnockocmu nocmpoeHusi. Paduyc-eekmopbl 3adarom y20/1 nosopoma € MpoeKkyuu Ha Ma0CKOCMb MOCMPOEHUS.

Ay MepekmodeHue naAOCKOCMU MOCMPOEHUS Ipoucxodum [0 Haxamui Kom6uHauyull knaguw Alt+X, Alt+Y.

:/> Onpedenumsb mekyujee MOAOKeHUE MIOCKOCMU MOCMPOEHUSI MOXHO M0 U306paxeHuo mMempudyeckoli cemku e

~ epagpuyeckom okHe. [lpu MepekoYeHuU MI0CKOCMU MOCMPOEHUSI Mempuyeckas cemka u3obpaxaemcsi 6
MI0CKOCMU TOCMPOEHUS.

(‘}Q ®naxok AemornepeHoc 8 KOHMEKCMHOM MeHH, OOCMYNHOM 0 WedKy npagoll KHOMKU MbIWU 8 2paghuyecKoM OKHE,

Ay enusem Ha cueHapull 6bIMofHeHusl 2paguyeckoeo nogopoma o6bekmos. OnucaHHbIl ebiwe cueHapul
:/> coomeemcmeyem 6K/IYEHHOMY COCMOSIHUKD (briaxka AemornepeHoc. Ecriu ¢hriaxoKk 6bIK/YeH, modka ueHmpa
N epaueHus 3anpawugaemcsi O0noMHUMENbHO Mocse UHUYUayuu onepayuu rnosopoma o6Lekmos.

B nto6oii MOMEHT B X0fe BbINOITHEHNS MTOBOPOTA UMEETCS BO3MOXHOCTb M3MEHUTb Pakypc M3obpaxeHust
mogenu. [ns 3Toro HaXMWTe MpaByld KHOMKY MbllM W, YyOEpXkuBas €€ B HakaTOM COCTOSHWM,
nepemeLlaniTe Mbib. OTNYCTUTE NPaByo KHOMKY NMpu AOCTUXKEHUN TpebyemMoro pakypca.

Ecnun ueHTp BpalleHWs MNu UCXOOHbIN paauyc-BEeKTOp BblOpaHbl HEYAa4YHO W He AaloT BO3MOXHOCTU
BbIMOMHWUTL TPEByeMblil MOBOPOT, MOXHO NpepBaTb NOBOPOT O6BLEKTOB OAHOKPATHLIM HaXXaTUeM KraBuLLN
Esc, nocne yero noBTOpWTb 3adaHWe LEHTpa BpalleHWs U MOMOXEHUs UCXOOQHOro paauyc-BekTopa.
lMoBTOpHOE HaxaTtue knasuwn ESC npvBed&T Kk OTMEHe onepauuy 1 NUWWUT BCE paHee BblAeneHHble
06bEeKTbI NPU3HaKa BblAeNeHus.

MOXXHO BbINOMHWUTL MNOBOPOT OOBLEKTOB, Ucnonb3ys gvanor NMoBopoT o6bLekToB (CM. puc. 7.4). Ouanor
AoCTyneH no komaHge meHio Pepgaktop = lMoBopoT.... BBegute yron noBopoTa BblAeNeHHbIX 0ObeKToB
B 4McroBsomn goopme.

83 ©2018 OO0 «COPOC». Bee npasa 3aujuuyeHbl



OkHO  pedakTUpoBaHUS
yrrna noBopoTa 00bEKTOB

MoeopoT 0O LEKTOB

¥ron noBopoTa 0|

CAEBNATE KOMHHD DEBEKTDE/_ KonunyectBo  noBTOpeHMiA

onepauunn KonmnpoBsaHusa

HHCno NoETOREHMA | 1 obbekToB, ecnu Tpebyerca

[BbylnnHHTb ] [ BrIATH ]

Korma caenaHbl  HacTpoWiKM,
HaXKMUTE KHOMKY BbINONHUTL

Puc. 7.4 OkHo gunanora MoBopoT 06beKToB

Mpn noBopoTe OOLEKTOB C WUCMONb3OBaHWEM [Auariora MMeeTcs AOMNonHUTErNbHas BO3MOXHOCTb -
konupoBaHue 06bekToB. YTOObLI BOCNONb30BaTLCS €10, BKNIOYMTE naxok caenartb Konuiw o6bekToB. B
pesyneraTte, UCXOAHbIM OOBLEKT OCTaETCsl Ha MPEeXHEM MeCTe, CO30aéTCA KOMUSA UCXOOHOro obbekTa,
Konus oGbekTa NoBOpaYMBaETCA Ha 3a4aHHbIN Yror.

B okHe penakTMpoBaHuMs 4YMCNO NOBTOPEHMM MOXHO 3adaTb KOMMYECTBO MOBTOPEHUN onepaumm
KOMMpoBaHMS M MOBOPOTa OOBLEKTOB. TakMm 06pasoM, MOXHO MOMYyYUTb 3af4aHHOE KOMMYECTBO KOMuin
NCXOAHBbIX OOBEKTOB, MOBEPHYTLIX C 3a4aHHbBIM YITOBbLIM LLAroM B NPOCTPAHCTBE MOAENM.

MoBOpPOT 06LEKTOB C MCNOMb30BaHWEM COOTBETCTBYHOLLLENO AManora BbINOMHAETCA BOKPYr BepTUKaNbHOM
ocu, npoxogsien Yepesd Hayano JICK. [na nonyyeHus onpemenéHHbIX pesynbraTtoB crnefyer 3apaHee
BbINONHUTE MNo3uumoHupoBaHne JICK B COOTBETCTBYIWOLLENM TOYKE npoOCTpaHcTBa mogenwu. [ns
nosuumoHmpoBaHus JICK ncnonb3ynte koMaHAabl KOHTEKCTHOMO MEHI0, AOCTYMNHOrO B rpadpnyeckoM OKHe
MO LLEMYKY NPaBOM KHOMKM MbILLW.

7.4 CumMmeTpuA 3anemMeHTOB

Onepaunst CUMMETPUYHOTO OTPaXXEHWS BbIMOMNHAETCS Ha BbiAeNeHHbIMU aneMeHTammn mogenu. Mostomy
HeobXoOuUMO CcHayana BblAEnuTb SMNeMeHTbl, noanexaiwiue CUMMETPUYHOMY OTpaXKeHuo. TexHuka
BblOeneHns o6bEKTOB AN CUMMETPUMN HEe OTIMYaEeTCa OT TOW, YTO Mbl MCMOMb30Banu Npu BbloeneHnm
0ObEKTOB AN UX NepeMeLLeHus.

KomaHga meHio Pepgaktop = CuMMeTpUA...MHUUunpyeT guanor Cummetpusa o6beKToB. Vicnonbayiite
nukTorpacpmyeckne KHOMKM B OKHE fguanora ansi Bblbopa MMOCKOCTU CUMMETPUYHOTO OTPaXKEHUS.
MnockoCcTb CMMMETPUM MPOXOAUT Yepe3 Hayano JoKarbHOW CUCTEMbl KOOpPAMHAT, OTMEYEHHOW B
rpacdomnyeckom OKHe TPOMKOW pa3HOLBETHbIX BEKTOPOB, MHOMLMPYOLWMX HanpaBrieHns ocen.

Mpn CMMMETPUYHOM OTpaXeHMM OOBLEKTOB MMEETCS BO3MOXHOCTb cAenaTtb KOMUpOBaHME OOBLEKTOB.
UTto6bl BOCMOMNBb30BaTLCA €10, BKIIOUMTE (hraXoKk caenaTb KONMui obbekToB. B pesynbrate, MCXoaHbIN
OOBLEKT OCTaéTca Ha nNpexHeM MecTe, CO30aéTcd KonmmMsi UcxogHoro obbekTa, Konus oObekTa
noaBepraeTcs Npeodpa3oBaHMO CUMMETPUM OTHOCUTENBHO BbIGPAHHOW MITOCKOCTMW.
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CvMMeTpHA 0D BEKTOB Bbl6op NIIOCKOCTU

CUMMETPUYHOIO
MNOCKOCTE CHMMETPHM OTpaKeHVs
2 2 2
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L
dnaxok
CAENATE KOMHH 0B bekTOE KonuposaHnA
06bekToB  Ons
CUMMETPUYHOIo
jbIHDHHHTb l[ BeIATH ] OoTpaxeHus
UT06bl MHMLMMPOBaTL |~ |

onepauuio, HaXMuTe
KHOMKY BbIinonHuTtb

Puc. 7.5 OkHo gnanora CuMmeTpusi 06 bLEKTOB

CummeTpupoBaHue NPOUCXOoaMT OMNUMOHANbHO: OTHOCUMTENbHO nnockoct YOZ unu XOZ. B kavectBe
Toukm O NpUMEHAETCA Havano TeKyllen mnoKanbHOW cucTeMbl koopauHat. [Ona pasmeweHus JICK
TpebyeMbiM 06pa3oM MCMONb3ynTe KOMaHAbl KOHTEKCTHOMO MEHIO, AOCTYMHOrO B rpadpuyeckomMm Buae no
HaXaTuIO MPaBON KHOMKW MbILLW.

7.5 PepaktupoBaHue npocTpaHCTBEHHOW NIUHUMN

MocTpoeHne MHOrMX TUMNOB 3MIEMEHTOB OCHOBAHO Ha NUHUSAX. JIMHMA MOXET MCMNONMb30BaThCS B KA4ecTBe
OCEBOWN NUHUM UNK B Ka4eCTBE NUHUMN KOHTYpa. PemakTupoBaHWe nvHWM, Ha KOTOPON OCHOBaH OOBEKT,
NPUBOAMUT K U3MEHEHUIO ero opmbl. To eCcTb, NUHNA ynpasndeT hopmon obbekTa. No3aToMy Mbl FOBOPUM
00 ynpaenstoLLen NMHMM obbekTa.

JIHMA moxeT ObiTb NpeacTaBneHa OOHWM WIU HECKOMNbKMMMW CEerMeHTamu: OTpeskamu npsMbiX u(unwm)
ayramu OKpy>xHocTel. CermMeHTbl OrpaHuMyeHbl Toukamu. [MOoNoxeHWe rpaHUYHbIX TOYEK OfHO3HAYHO
onpegenseT NPAMONMHENHbIN OTpe3okK. [lyroobpasHble cermeHTbl A400NpeaenstoTcs LLEHTPOM OKPY>XHOCTMU
N TOYKOM Ha ayre. PegaktupoBaHue MOMOXEHUs TOYEK MPUBOAUT K M3MEHEHWU0 hopMbl NIMHUKU. TOYKM
ynpaensoT GopMor NMHUIA. [103TOMy Mbl rOBOpUM 06 ynpaBnsitoLLMX TOYKaX.

YKaXute anemMeHT MOAEnu, MOCTPOEHHbI Ha OCHOBE NUHWUW. YKasaHHbI OObEKT OTMEeYaeTcs LBETOM
BblaeneHus. Ha ero m3obpakeHnn oTMevarTcs ynpaBnsitolime Tovku (KpynHble cuHue). Nepemeluas
ynpaBnsowme TOYKM, MOXHO penaKkTUpOBaTb YMNpPaBnstoLLY0 NMHUIO U, TEM caMbiM, U3MeEHATb hopmy
OCHOBAaHHOIO Ha NMHUKN 0bbeKTa.

Korga ykasaH OObeKT, OCHOBaHHbIA Ha IMHUM, CTaHOBATCS OOCTYMHbIMU PEXMMbI, MepekrYaemble
KHOMKamu Ha MHCTpyMeHTanbHol naHenu PegakTupoBaHue.
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[MepeHecTn BEPLUMHY — PEXUM pefakTUPOBaHUS, B KOTOPOM MOXHO MEPEHOCUTL ynpasrsioLne
| TOMKM, ABMSIOLIMECS BEPLUMHAMN YNpaBnstoLLEen NTMHUK,

HaBeaute nokatop Ha ynpaBnsloLyld TOuKy. HaxmuTe neBylo KHOMKY MbIlUWM U HayHUTE
nepemelleHne. Jlokatop nepexoguT B pexum BBoga Todek. OTnycTMTe neByl KHOMKY MbILLN.
MepemelyanTte nokatop, Habnopgas naMeHeHve opmbl pegakTupyemoro anemeHTa. [pu OCTMKeHUM
Tpebyemoli hopMbl 3addUKCUPYINTE €€ OANHAPHBLIM LLENYKOM JIEBON KHOMKU MbILLW.

BcTaBuTh BEPLUNHY — PEXUM PELAKTUPOBAHUA, B KOTOPOM MOXHO BCTaBNATb HOBblE BEPLUMHbI B

?:,.-" YNPaBnsioLLyo NuHKIO. Ipy 3TOM CErMeHT NUHUKM, B KOTOPbLIA BCTaBNeHa BepLUMHA, pa3buBaeTcs

Ha OBa CermMeHTa.

HaeeguTe nokaTop Ha CErMeHT, KOTOPbIN cnefyeT pasnenuTb Ha ABa HOBOW BePLUMHOW. Haxxmunte nesyto
KHOMKY MbILIW U HayHUTE ABWXeHue. JlokaTtop nepexoauT B pexum BeBoga Todek. OTnycTuTe neBylo
KHOMKY MbllK. 3aganTe nornoxeHne BHOBb CO3A4aBaeMON BepLUUHBI C MOMOLLbIO SlokaTopa BBOAA Toyek. B
pesynbraTe cerMeHT pa3buBaeTcs Ha ABa cerMmeHTa (cM. puc. 7.6).

BbiGupaem pexumM pefakTupoBaHus

Ba R[]0 N Ga RPN

YKka3biBaeM CermeHT Beogum TOYKY C MOMOLLbIO JTOKaTopa

Puc. 7.6 Pexxum pegaktmpoBaHus BctaBuTb BepLUMHY

BcTtaBute Oyry — pexuM peaakTUpoBaHUS, B KOTOPOM MOXHO Mpeobpas3oBaTb yKa3aHHLIN
f_:? CErMeHT YNpaBnsioLwen MMHUN B AYry OKPY>KHOCTMU.

HaBegute nokatop Ha CerMeHT, KOTopbli cnegyet npeobpasoBatb B Ayry. Haxmute ne.yto
KHOMKY MbIWM W HayHUTE AOBWKeHue. JlokaTop nepexoguT B pexum BBoga Todek. OTnyctute neByto
KHOMKy Mblwn. MNepemelwante nokatop Ansa nonyveHus Tpebyemon copmbl AyroobpasHOro cermeHTa.
3adukcrpyinTte opmy cermeHTa OAHOKPaTHbIM LLLENTYKOM NIEBOWM KHOMKM.
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BblGVpaem pexum peaakTMpoBaHus
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Yka3blBaem cermeHT BBoavM TOUKY C MOMOLLBIO fIoKaTopa

yﬂpaBHﬂIOU.laﬂ TOYKa Ha rpaHuue cermeHToB OTMe4eHHOro obbekTa

Puc. 7.7 Pexum pegaktuposaHusa BetaButb ayry

7.6 Moppe3ska cTeH

CHavana HeobxogMMO BblgenuTb anemeHTbl Tuna «CTeHay, Mexgy KOTOpbIMU
B vkasbisaHue TpebyeTca BbINOMHUTL noapesky. [ns 3sToro BkNUMTE pexum  YKasbiBaHUe
HaXaTueM OOHOMMEHHOW KHOMKM Ha naHenu WMHcTpymeHTbl. JlokaTtop
MEepeKkmnioyaeTcss B PEeXUM YKa3biBaHUS OOBEKTOB. YKaXuTe cHadana nepByld CTeHy. 3artem,
npeaBapuUTENbHO HaXaB M yaepXuBas Haxarton knaeuwy Shift | ykaxuTe BTOpyl0 CTeHy. YKasaHHble
CTEHbI NOACBEYMBAIOTCSA LIBETOM BbideneHust (CM. puc. 7.9).

MepBas cTeHa

/— Btopas cteHa

Puc. 7.9 OnemeHTbl TNa CTeHa BbiOpaHbl AN NOAPE3KM

B nmaHenu cBOWCTB MHCTPYMeHTa YKa3biBaHWe CTaHOBATCH OOCTYMHbIMU KHOMKM B rpynne lMoapeska
CTeH 1 NHUN. Kaxxgas KHoMka MHULMUPYET OnpeaenéxHHyo onepauuio nogpesku.
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7.7

Mogpeska nepBol CTeEHbl NO ONWXKHENW nnockocTu BTopon. B pesynbrare
0OBLEMbI CTEH HE NMEPEKPLIBAIOTCS B MPOCTPAHCTBE.

Mogpeska nepBoW CTeHbl MO JanbHen MrnockocTn BTopon. B pesynbrare
06BbEMBI CTEH ByayT NepekpbIBaTbCA B NMPOCTPaHCTBE B MECTE CThIKa.

Pa3spesaHne nepBon CTeHbl BTOpOW CTeHOW. [epBas cTeHa pasgensercs Ha
OBa bparMeHTa, Kaxabli M3 KOTOPbIX MOXHO HE3aBMCUMO pedakTMpoBaTb B
JanbHenwem.

OB6bEMbI CTEH HE MepeKpbIBalOTCA B NPOCTPaHCTBE.

Mogpeska obenx cTeH nNo BuccekTpuce yrna mexay HuMu. [ns cTeH pasHomn
TOMWMHbI NIIOCKOCTb MOAPE3KN OTKIOHSAETCH B Ty WM WHYH CTOPOHY OT
OunccekTpuchl 4Nnd NonyyYeHns crbika 6e3 ycTynos.

O6bEMbI CTEH NOCNe NOAPE3KM HEe NEPEKPLIBAKOTCSA B MPOCTPAHCTBE.

Mogpeska ¢ NpuMbIKaHMEM MEPBOW CTEHbI KO BTOPOW. YcekatoTca 06e CTeHbI.
Yron nogpesku onpegensdercd B3aMMHbIM MONoXeHuem cTeH. [epBas cTeHa
ynupaeTcs B ONWXKHIOW MIIOCKOCTb BTOPON. BTopasa cTeHa oTrcekaercs no
AanbHen ninocKkocT NEPBOMN.

O6bEMbI CTEH NOCNe Noape3kM He NePEKPLIBAKOTCA B MPOCTPaHCTBE.

Mogpeska ¢ MpuMMbIKAHMEM BTOPOW CTEHbI K MEepBON. YcekatoTcss 00e CTeHbI.
BTopasi cTeHa oTcekaeTca ONWXKHEW MNNOCKOCTbI0 nepBoi. [lepBas cTeHa
OTCEKaeTCcs AanbHen MNMOCKOCTb0 BTOPOW. Yronm nogpesku onpegensiercs
B3aUMHbIM MOSIOXKEHUEM CTEH.

O6bEMbI CTEH NOCcne Noape3kn He NepeKPbIBAKOTCA B MPOCTPAHCTBE.

Moppeska cTeH U Kpbiw
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CHa4ana Heobxogumo BbIAENUTL AreMeHTbl Tuna «CTeHa» u(unu) anemeHTbl Tuna
By vkasbeadme «Kpbiway, mexay koTopbiMun TpebyeTcs BbINOMHUTL nogpesky. [ns aToro BKOYMTE
pexvM YKa3biBaHMe HaXaTMeM OOHOMMEHHOW KHOMKM Ha naHenn UHCTPYMeHTbI.
JlokaTop nepeknoyaeTcs B peXXMM yKasbiBaHUS 0OBLEKTOB. YKaxute B f0OOM Mopsigke CTEHY M KPOBIO
unu, B criydyae B3auUMHOM Nodpes3ku Kpbiw, OBa obbekTa Tvna «Kpbiwa». BTopon o6bekT cnegyet
yKa3blBaTb, NPeLBapUTENbLHO HaXkaB U yaoepXkuBasi B HaKaToM COCTOSIHMM knaeuwly Shift . YkasaHHble
00ObeKTbl NOACBEYMBAIOTCS LIBETOM BblAENeHus.

B naHenu cBOWCTB MHCTpPyMeHTa YKa3blBaHME CTaHOBATCS AOCTYMHbIMU KHOMKM B rpynne Moapeska
CTeH M Kpbiw. Kaxxgas KHoMmka UHULMUPYET onpedenéHHyto onepauuio nogpesku (cMm. puc. 7.10).

Mpopesatb CTEHY unu
NnepByto KPOBMO MO KOHTYpY
nepeceyeHnss CcO BTOPOM

N KpOBMeil.

OTMEHUTb nogpesku,
BbIMNOMHEHHbLIE MO  KPOBMAM
ANst  OTMEYEHHbIX CTEH W
KpbiLL.

Moppeska cTeHbl Nog, KpbiLLy.
OcTaétca  HWKHAA  YacTb [1DAPE3KE CTEH H Kp

CTEHbI. /L\I. A

O6pe3ka CTEHbl KpbILLEW.
OcTtaétca  BepxHAs  YacTb
CTE€Hbl UNN KpPOBI1K, KOTOpas
Oblna ykasaHa nepBow.

Puc. 7.10 pynna komaHA NMoapeska CTeH U KpbiLl

Moapeska CTeHbl No4 Kpblwy OObIMHO BbIMOMHAETCA Ansa creH (cMm. puc. 7.11). OgHako, ata onepauumsi
MOXeT BOblTb BbIMOMHEHa M AN o6bekToB Tna «Kpbiwax». B aToM cnyyae nogpeska BbINOMHSETCA Ans
obbekta «Kpblwa», ykaszaHHoro nepsbiM. [logpe3ka MOXET ObITb OCYLIECTBrEHa, ecnn OObLEeKThbI
nepecekarTcs MO BbicoTe. Ecnn cTeHa Hwke, TO OHa He HapaliMBaEeTCH A0 BbICOTbl KpbIlK. [MoaTomy,
4TOObI HE ObINO 3a30POB, HAa4YarnbHYK BbICOTY CTEHbI 3ad4aBainTe C 3anacom.

CocTosiHme wmopenu
A0 noApesKu.

CTteHa nepecekaetcs
C KpblILLEN C 3anacom

lNogpeska cTeHbl Nog KpbiLl
no BbicoTe. AP A Kpbilly

Puc. 7.11 lNoagpeska CTeHbl Kpbillen

Korga BbINOMHAETCS Noapeska Mexay PasHOTUMHbIMK OObekTaMu, NMopsiooK WX YKasbiBaHUS HE UMeeT
3HauyeHus. Ecniv BbinonHsaeTca nogpeska Mexay AByMs aneMeHTamu Tuna «Kpbila», Nopsiiok, B KOTOPOM
yKasaHbl 06BbeKTbl, onpeaensieT HanpaBneHHOCTb AeicTBus (CM. puc. 7.12).
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/ McxogHoe cocTtosiHne moadenu

MepBasa kpoBnsa npopesaHa MepBas kpoBrnsi obpesaHa
Mo KOHTYpPY BTOPOW. no MNOCKOCTU BTOPOWA

Puc. 7.12 B3avmHble nogpesku KpbiLl

Moapeskn accouunpytotca ¢ obbektamu. Nogpeska onpeaensieT napy B3aMMOAENCTBYHOLLMX SNTEMEHTOB,
dhopma OfHOro N3 KOTOPbLIX HAXOAMTCHA Nog BUsiHueM apyroro. MNMpu peaakTMpoBaHUM MOAENW 3fIEMEHTA,
BXOASILLLErO B TaKyto napy, nogpeska BbIMOMHSAETCS aBTOMaTUYeckn B AMHaAMUKE. DTO NPOMCXOQUT A0 Tex
nop, noka nogpeska He ByneTr oTMeHeHa. YTobbl OTMEHUTL NOAPE3KY, HEOOXOAUMO BbISENUTE 3NEMEHTHI,
a 3atem ucnonb3oBaTb KoMaHay OTMeHUTb NogpPe3Ky.

7.8 PepaktupoBaHue napameTpoB

Ha dopmy anemeHTa BAMAIOT 3HAYEHUS, YCTAHOBMNEHHbIE pAayY ero crneumMduyHbIX NapaMeTpoB. Y O4HMX
TUMOB 3MEMEHTOB 3TV MapaMeTpbl CXOXM, Y APYrMX MOryT pasnuyaTbCsl, OOHAKO, AN BCEX OOBLEKTOB
napameTpbl peaakTMpYyTCa CXOOHbIM CMOCOBOM.

Mepekntounte nporpammy B pexuMm YKasbiBaHWe HaXXaTUEM OOHOWMEHHOW KHOMKM
B veasbeadme Ha naHenn UHCTpyMeHTbI. JlokaTop nepexoauTt B peXxyM yKasbiBaHWS OOBbEKTOB.
UTtobbl ykasaTb OObEKT, HaBeaute Ha ero usobpaxeHue Kypcop W BbINOMHUTE
OLMHAPHbIN LLEMYOK NEeBOM KHOMKOW MbILIN. YKa3aHHble 00BEKTbI OTMEYaTCA LIBETOM BblaeneHus. Ecnu
BblENeH €OUHCTBEHHBIA 3MIEMEHT, MOXET OblTb aBTOMAaTUYECKU 3arpykeHa MaHernb WHCTPYMEHTA,
COOTBETCTBYIOLLIErO TUMNY anemeHTa. [na aTtoro Ha naHenu YKasbiBaHMe OO/MKEH ObiTb NOAHAT hriakok
aBTo. ECnu BblgeneHbl HECKOMBbKO 31EMEHTOB, UNU hraXKok aBTO HE BKIHOYEH, TO nepesarpyska naHernm
WHCTPYMEHTa HE NPOUCXOAMT.

?| B atom cnyyae, 4TOGbl BbI3BaTb NaHerb CBOWCTB MHCTPYMEHTA, COOTBETCTBYIOLLErO TUMY

YKa3aHHOro anemMeHTta, HaXMute KHOMKY PepaktupoBatb. Ecnn BblgeneHbl HeCKOMbKo
3NIEMEHTOB, TO MO HaXaTuio KHOMKM PepakTupoBaTb Ha MaHenM CBOWCTB MHCTPYMEHTa
OTO6pa)KaIOTCFI CBOMCTBA 3fIEMEHTA, YKa3aHHOro nocnegHum.

MoXHO OTpedakTMpoBaTb CBOMCTBA BbIAENIEHHOIO OOBLEKTA, MCMOSb3ys YMNpaBnsiowne remMeHThbl,
NpeacTaBneHHble Ha NMaHenu CBOWCTB MHCTPYMEHTa, COOTBETCTBYoLWero no tvny. Mpy pegakTpoBaHum
YUCMNOBBLIX MapamMeTpoB OHW MPUMEHSIOTCA K MOAENU Mo HakaTuio KnaBulivM Enter unm no mcreveHuu
HeGOonbLLIOro NPOMEXKYTKa BPEMEHMU.

MoxxHO pemakTupoBaTb MapamMeTpbl OQHOTO WM HECKOSbKUX BblOENEHHbIX 3rIEMEHTOB, He npuberas K
cneynanmsanpoBaHHOW NaHenn CBOUCTB.

Ecnn oTkpbITbl cepBucHble okHa CTpyKTypa npoekta v CBOWMCTBA, TO NPW yKasblBaHUM O4YepeHOro
obbekTa OH BblAeNnsaeTca B [OPEBOBWAHOM CrNUCKe OOBLEKTOB MpoekTa, a ero napamMeTtpbl
AEMOHCTpUpytoTcs B Tabnuue avanora CeorcTBa. MOXHO pedakTMpoBaTb 3HAYeHWsi napameTpoB B
Tabnuue. 3aBepluaiiTe BBOA 3HaYeHUI knasulen Enter. MNpumeHeHWe K Moaeny NpoUCXoauT Mo KHOMKe
MpuMeHUTL K Mogenu.
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Ecnn Heobxogumo OoTpenakTnpoBatb NMapamMeTpunieckmne cBOWCTBa Cpagy BCeX BblOENIeHHbIX 3rIeMEHTOB,

BOCI'IOJ'Ib3yl7ITer KHOMKOM I'Iapameprl Ha naHenn MHCTPpyMeHTa YkasbiBaHue.

Qa NapaMeTpbl

Mo HaxaTuno 3TON KHOMKK npegnaraeTcqd OOHOMMEHHbLIX amanor penakTtnpoBaHna napameTpos. B atom
avnanore npeactaBleHbl CBOWCTBA BCEX BblOeneHHbiX 00bekToB. Ecnu 3HayeHus napamMmeTpos
oTnn4anuncb y pasfnnyHbIX 3K3eMMIAPOB BblAEJIeHHbIX 3NIEMEHTOB, TO B Tabnuue npnBoguUTCA 3Ha4YeHue
ana anemMeHTa, yKa3aHHOro nocrnegHum. Ecnu 3aTto 3HayeHne He penakTtnpoBaTtb, TO OHO NPUMEHATLCA HE
6y/:|,eT. lNocne BHeceHUst M3MEHEHUI TONbKO Te CBOWCTBA, KOTOpbIe Obinu oTpenakTUpoBaHhbl, 6y,D,yT
Ha3Ha4YeHbl BblAENEHHbIM obbekTam, OnA KOTOpbIX AaHHble CBOWCTBA UMEIOT CMbICHI.

OTpenakTMpoBaHHOE 3Ha4YeHWe MPUMEHSIETCH K MOAENsAM BblAeNeHHbIX 3NeMEeHTOB MNpu 3aBepLUeHnn
Avanora no kHorke OK. pu peaakTMpoBaHMM Takum CnocoboM CBOWCTB FPYNMbl 9NIEMEHTOB HECKOIbKUX
pasnuyHbIX TWMOB cregyeT C BHMMaHWEM OTHECTUCb K Borpocy 06 wuHTepnperaumm Kaxaoro
penakTypyemoro napamMerpa KaxabiM NpuknagHbeiM o6bekToMm, B 3aBUCMMOCTU OT ero tuna. Hanpuwmep,
€CInu BblAENUTb CTEHbI, KOMOHHbLI U MUTbI NEPEKPBLITUS, TO MOXHO MEerko M3MeHUTb MaTtepuan, UBeT unu
cnou moaenupoBaHns ans Bceu rpynnbl. OgHako, ¢ OCTOPOXHOCTLIO CriedyeT OTHECTUCh MPU KoppeKumm
BbICOTHOMN MpMBA3KW. JTO K& KacaeTcsd MepeHoca napameTpoB OT OAHOro obbekta Apyromy C
ucnornb3oBaHmem komaHg MonyunTtb / YeTaHOBUTBL, cObpaHHble B rpynne MapameTpbl (CM. HUXe).

ﬂKomaHAa MonyunTb NO3BOMSET MNOMyYUTb MNapaMeTpbl Yka3aHHOro obbekTa. Bbibepute aty
KOMaHAy, JrioKkaTop MepeKknoYaeTcs B pPeXuMM yKasblBaHUsl, NpU YEM Kypcop COMpOBOXAaeTcs
n3obpaxeHnem nuneTkn. HaBeguTe nepekpecTne Kypcopa Ha u3obpaxeHue oObekTa, OT KOTOPOro
cnegyet nonyynMTb NapamMeTpbl. BbINonHUTE OAMHApHbBIA LLENMYOK JIEBOW KHOMKOW MbIWW. YKa3aHHbIN
OObEKT KpaTKOBPEMEHHO NOACBEYMBAETCHA U CHOBA racHeT. OTO O3HAYaeT, Yo ero napameTpbl NoMyYeHbl.
Habop nony4yeHHbIX NapaMeTpoB M UX 3HAYEHMS oTobpakaroTcs B cnyxebHom okHe CBoOMCTBA.

f KomaHaa YcTaHOBUTb NO3BONSIET YCTaHABNMBAThL paHee Noy4YeHHbIE NapamMeTpbl B ykasbiBaemble
obbekTbl. [pexge Bocnonb3yntecb koMaHgon lMonyyumTb, kak onucaHo Bbiwe. 3atem, BblbepuTte
komaHgy YctaHoBuTb. Kypcop conpoBoxagaetcsa w3obpaxeHuem wnpuua. HaBeoute Kypcop Ha
n3obpaxeHne oObekTa, KOTOpOMy TpebyeTcsl yCTaHOBUTb NapaMeTpbl, U BbINOIHUTE O4MHAPHbIN LLENYoK
NeBOW KHOMKOWN MbIwKn. N3MeHeHnsa oTobparkatoTca AnHammyeckn. Ecnv nepegaHHble napamMmeTpbl BIUAIOT
Ha BHELIHWI BUO OObekTa, 3TO oToOpaxaeTcsa cpasy xe. [NMpogomkante ykasbiBaTb 06beKkTbl U HAZenaTb
NX HOBbIMW 3HaYEeHUSIMW MapaMeTpoB. 3aBepLunTe MCMONb3OBaHME KOMaHAbl HaaTuem knasuwu Esc
nnum BblIOOPOM ApYron KoMaHabl.

Z[I/IaJ'IOl" MapameTpbl BLI3BIBACTCS 10 HAXKATUIO O,Z[HOPIMéHHOfI KHOIIKH Ha ITaHelM YkasbiBaHue. B
Ta6J'II/II_[e, HpCHOCTaBHHeMOﬁ B OKHE nuasiora NMapameTpbl, C06paHH ImapaMeTphbl BCEX
BBIACIICHHBIX 3JICMCHTOB.

7.9 PepaktupoBaHue npuoputeTa rpadpmyecknx aneMeHToB

Buabl OokymeHTMpoBaHus (Mnadbl, dacagbl, paspesbl) MOryT OblTb HaCbIWEHbI OOMONHUTENbHBIMU
rpadouyeckuMm ariemeHTamMu. [ns Kakgoro Buaa OONONHUTENbHbIE aNeMeHTbl cobupatoTes B ABE rpynnbi.
lpynna anemMeHTOB 3afHEro nraHa CriyXuT OOHOM ANt U300PaKEHUST MOAENN NMPOEKTUPYEMOTO 34aHUS.
lpynna nepegHero nnaHa COAEPXWUT 3NEMEeHTbl, U300paXKeHNs1 KOTOPbIX MepeKpbiBaloT M3obpaxkeHue
NPOeKTUpyemMoro 3faHvsl. B npegenax Kaxgow rpynnbl M3oOpakeHUs areMeHTOB MOryT MepeKpbiBaTb
APYr Apyra B 3aBUCMMOCTM OT NpuoputeTa.

[na ynpaBneHusi NpyHaaneXHOCTbI0 ANIEMEHTOB K rpynne nepeaHero W 3agHero nraHa, a Takke Ans
yNpaBneHusi NPYopUTETOM 3M1IeMEHTOB B paMkax rpynnbl UCMonb3ynTe pexum YKasbiBaHue. dnaxok
ABTO [omkeH OblTb OTKMIOYEH. YKaxute o060bekTbl (OOWH WM HECKONbKO), MPUOPUTETOM UM
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NPUHAANEXHOCTLIO K rpynmne KOTOpbIX criedyeT ynpasnsaTb, a 3aTeM BbloepuTe KoMaHay npu NoMoLu
COOTBETCTBYHOLLEW NMUKTOrPaMMbl.

[MoHn3nTL NPUoOpUTET AOMOJTHUTEINTBHOIO rpaq)wquKoro anemMeHTa 0 MUHUMalibHOro 3Ha4eHun4a
B npenenax rpynnbl, KOTOpOIZ OH NPUHaAANEXUT.

[MoHn3nTL NPUOPUTET ArNeMeHTa Ha OAuH Luar.
MNoBbicUTb NpUOpPUTET ANemMeHTa Ha OAuH Luar.
MNoBbicUTb NPUOPUTET ANemMeHTa 4O MaKCMMalibHOIro 3Ha4yeHuna B npeaenax rpynnbol.

OTHEeCTM anNeMeHT K 3agHeMy nnaHy OTHOCUTENIbHO M3o6pa>|<eH|/1;| NPOEeKTnpyemMoro 3gaHua.

EEEEE B

OTHeCTM aneMeHT K nepegHemy ninaHy OTHOCUTENbHO M3o6pa>|<eH|/1;| NPOEeKTnpyemMoro 3gaHusa.

BHOBb co3gaBaemMble, B TOM 4uUcrie, C MOMOLLBbI KOMaHL KOI'II/IpOBaTb/BCTaBI/ITb, AononHuTenbHbIe
rpad)mqecme ANneMeHTbl NoMelarTCca B rpynny nepegHero niaHa ¢ MakCMMalribHbIM NPUOPUTETOM. x
M306pa>KeHme nepekpbiBaeT M306pa)KeHM$| Opyrmx sasnemeHToB u M306pa)KeHMe NpoeKTnpyemMoro 3gaHusa.

an NOoBbIWEHUN NMpUopnTEeTa ArNneMeHTa OH MeHAEeTCA MeCTaMh C nocnenyrowmm, npu NnOHMXeHnn — C
npegLwecTByOLNM.

7.10 YnpaBneHue LLBETOM U TEKCTYPOM 3NIEMEHTOB Moaenu

Busyanusauus mogenu npoekTnpyeMoro obbekta MOoXeT NpoucXoanTb B pasnnyHbIX pexumax (cm. n.4.1).
LiBeT nosBepxHOCTeWN anemMeHTOB B pexume CryxebHble uBeTa onpegensieTca CBOMCTBOM 3feMeHTa
LiBer rpaHen. [Ina poctyna K 3TOMy CBOWCTBY MWCMOMb3ynTte guanoroBoe okHo CBomcTBa. YTOObI
CBOWCTBa 9ariemMeHTa oTobpasvnunce B oOkHe CBOWMCTBa, cregyer BbliAENUTb 3ANEMEHT B pexume
Yka3sbiBaHMe, unu BbibpaTb €ro no Has3BaHMIO B ApeBoBuMaHOM crnimcke CTpykTypa. B kavectBe
cnyxeOHbIX LIBETOB rpaHen MOryT UCMONb30BaTbCA LBETA, 3a4aHHble B TepMuHax RGBA.

CnyxebHble LBeTa, M3HadanbHO MpUCBaVBaeMble 3rieMeHTaMm NpW WX CO30aHWM, HacTpavBalTcs B
awanore Hactponkn CAMN®UP Ha cTpaHuue LiBeTa aneMeHTOB.

B pexume Buayanusaummn TeKCTypbl MOBEPXHOCTU 31IEMEHTOB M306paXKatoTCsi C UCMONb30BaHWEM LIBETOB
mMaTepuarnoB, HasHa4YeHHbIX 3TUM ariemeHTaMm. Kaxgbli matepuan XxapakTepusyetcsl LiBETOM MLIEBOW
MOBEPXHOCTU, LIBETOM TbINIbHOM MOBEPXHOCTU M LBETOM TOPLIEBOW MOBepxHocTU. LiBeTa martepuana
Ha3Ha4alTCs COOTBETCTBYIOLLMM MOBEPXHOCTSM 3r1eMeHTOB. B kauecTBe LBETOB MOBEPXHOCTEN MOryT
NCMoMb30BaTbCH TEKCTYPbI.

HacTpoiika cOOTBETCTBUSI LIBETOB MOBEPXHOCTAM nNpom3Boautca B auanore Martepuanbl (cm. n.4.5).
HacTpovka UBETOB M TEKCTyp, Ha3Ha4aeMblX MOBEPXHOCTAM 3f1EMEHTOB, MPOU3BOAUTCA B Auanore
Manutpa (cm. n.4.4).

CyuiecTByeT BO3MOXHOCTb MCMOMb30BaTb TEKCTYPbl ANS BMU3yanu3aumu NOBEPXHOCTEN 3NEMEHTOB BHe
CBA3N ¢ Matepuanamu. [nsg aToro Cny>XuT CBOWCTBO ariemeHTa LiBeT noBepxHocTU. /3HavyanbHO emy
MPUCBOEHO 3Ha4YeHWe «HeT uBeTa». B atom cnyyae ucnomnb3yercsd UBET, OonpeaensemMbiii Matepyasnom.
Ecnun matepuan He 3agaH, Ucnonb3yeTcs Cny>KebOHbIN LBET.

[nsi onepaTMBHOrO BbIGOPA M MPOCTOrO0 HAaHECEHWUSI TEKCTYP Ha MOBEPXHOCTU 3MEMEHTOB MCMOMNb3ynTe
cnyxebHoe okHO BubnuoTtekn. B pasgene 6ubnmotekn TekcTypbl NpeacraBneHbl dannbsl TekcTyp. MNpu
BblIGOpEe TOro unu MHOro GubNMoTeYHOro hanna ero cogepXnMoe OEMOHCTPUPYETCS B CNy>XeOHOM OKHe
MpeaBapuTenbHbIA NpocMoTp. Ecnv npu 3ToM B rpadhnyeckom OKHE BblAeneH OAWH WIM HECKOMbKO
9MEMEHTOB, CTaHOBUTCA [OOCTYMHOMW KoManda HaHecTu TekcTypy. Bbi3oB KOMaHAbl MpPOU3BOAUTCS
Ha)xaTMeM COOTBETCTBYIOLLEN NUKTOrPaMMbl B CrykebHOM okHe Bubnuoteku.

UTobbl OTMEHMTb HamnoXeHue TEKCTypbl, BblgeNWTe 3nemeHT, B OkHe CBoWcTBa nepengute K
penakTMpoBaHuio cBolcTBa LiBet noBepxHocTtu. bygeTr nHuuumposaH guanor Manutpa. Beibepute B
NpenfioKeHHOM CMUCKE LIBETOB M TEKCTYP CTPOKY «HE OonpenenéHy».

YUTtobbl HacTpouTb MacTab u apyrMe CBOMCTBA TEKCTYpPbI, UCMONb3yWTe cpeactea gvanora Manutpa.
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8 Pep,aKTVIpOBaHI/Ie aHanuTU4YecKon Moaenm

MpoekT B Nnporpamme CATOUP moxeT cogepkaTb KOHCTPYKTOPCKYIO YacTb, MPeaCcTaBNeHHYH OOHON UIu
HECKOMbKUMM  BapuvaHTamMu aHanuUTUYeCKUX MoAdenen KOHCTPYKUUW  3[4aHUS UM COOPYXEHUS.
AHanuTnyeckass mMogenb — 3TO Mofenb, coaepXallasi HecyllmMe KOHCTPYKTMBHbIE 3reMeEHTbl, NPUYEM
KOINMOHHLI 1 Ganku npencTaBneHbl B HEM B BUAE OQHOMEPHbIX 3MIEMEHTOB (CTEPXKHEN), @ CTEHbIl, MNUTbI U
00ONoYkM — B BUAE [OBYMEPHbLIX 3MEeMEHTOB (MnacTuH). AHanuTMdeckasi Mogenb KOHCTPYKLMK
aBTOMaTu4eckn opMupyeTca MO Mepe CO3[4aHUs apXUTEKTYpHOW mogenu. B aHanuTtuyeckyio moaenb
BXOOAT TOMbKO 3MEeMEeHTbl 30aHUA U COOPYXEHWsl, MOMEYEHHble KaK «HecCyline KOHCTPYKTUBHbIE
3MneMeHTbI». YTOoObl MOMETUTL MOOON 3NEMEHT apXUTEKTYPHOW MOLENU Kak HECYLUUA KOHCTPYKTUBHbI
3M1IEMEHT, HeobXxo4UMO YCTaHOBUTL NapamMeTp «HTepnpeTauusa» 3TOro anemeHTa B 3HadeHne «Hecywmn
KOHCTpyKkTMB» (CM. pa3a. 7.8 «PepakTtupoBaHuve napameTpoB»). BudyanusmposaTb aHanuTUYecKyto
MOLENb MOXHO C nNoMOLWblo dnaxka AHanuTMyeckas mogenb B Auanore HacTtpomnku
BU3yanusauum unu KHONkov AHanutuyeckasi mogesb, HaxoadWencss B NnaHenn UHCTPYMEHTOB
Busyanusauus.

Crpssea
POITXS QDN ®, OGO Ve < B sl

AP a5 ¥ =W o

SeawTe CERRTIN] 318 peAMTUROBIHIA How

Puc. 8.1 ApxutektypHas n aHanutuieckasi Mogesnb 34aHus

Kak BugHo, B aHanuTM4ecKyo Mogernb BXOAAT He BCE areMeHThbl, Hanpumep, Ha puc. 8.1 B Hee He BOLLNK
Hapy>XHble CTEHbI. YTOObI 311EMEHT apXUTEKTYPHON MOAENM UMEN aHanUTUYECKy0 Moaenb, Heobxogmumo,
4YTOObI OH ObirT OOBbSIBNEH HECYLLIMM SI1EMEHTOM KOHCTPYKUMK. [1na aToro ero napameTtpy UHTepnpetaums
Hado YCTaHOBUTb 3HadeHMe Hecywmin KOHCTPYKTMB. JNeMeHTbl, KOTOpble He crnegyeT BKNo4vaTbh B
aHanUTU4YeCKyo Moaernb, HeobXxoanmMo 0b6bABMTE HEHECYLLMMUW, MPUCBOMB UM 3HavyeHne UrHopupoBaTthb.
M3mMeHuTb napameTpbl 06beKkTa MOXHO, BbldENUB €ro B pexunMe YKasblBaHWE W HaKaB Ha KHOMKY
MapameTtpbl nnu nbsiM Apyrmm cnocobom, onncaHHbiM B pasgene 90«». Kpome napameTtpa Hecywmn
KOHCTPYKTUB, KOTOPbIN, KaKk yXe ObINo cka3aHo, onpenenseT, BKoYaTe N BooOLe OaHHbIN 31IEMEHT B
aHanUTU4YeCKyl0 MoAeNnb, €CTb €lle HEKOTOpble MapameTpbl, KOTOpble BIMSAOT Ha CO34aHue
aHanNUTM4eCKOW MOAENM 3eMeHTOB. OTO napamMeTp ANNPOKCUMaLUS, KOTOPbI UMEET 3HAaYEHNE TOSbKO
ON19 9rEMEHTOB, aHanuMTU4ecKass Mofernb KOTOPbIX COAEPXKUT KPUBLIE JIMHUW UMK KPUBbIE MOBEPXHOCTU U
napametrp CepeavHHasA NNOCKOCTb, KOTOPbLI MMEET 3HA4YEeHUEe TOMbKO Ansi nepekpbiTun. KocHemcs
oboux aTnx napameTpoB. AHanutndeckasa mogens CAMNOUP, Byayun npubnmkeHHOM K pac4HeTHON cxeme
MK JIMPA, He cogepXuUT KPUBOMUHENHbLIX 3N1EMEHTOB, MO3TOMY KPWMBbIE NUHUM U MOBEPXHOCTU B 3TOMU
MOZENM  annpoOKCUMUPYIOTCA K MPSMbIM  CTEPXKHAM M MIMOCKAM  MiiacTUHaM. TOYHOCTb  Takow
annpoKcMMaLumMm 3aBMCUT OT napameTpa nof HassaHvem Annpokcumaums. [Napamerp Annpokcumaums
SIBMSIETCA OTHOCUTENBbHOW Oe3pa3mMepHON BEMMYUHON, KOTopasi naMmeHsietcs B npomexxyTtke ot 0,1 go 10.
YBenunyeHve napameTpa AnnpoKcuMauusi nNpuBoaMT K Ooree TOYHOMY MpeAcCTaBMEHMIO KPUBbLIX, a
yMeHbLUEHNE — K Bonee rpybomy. BrivsiHne pasHbix 3Ha4eHUn napameTpa ANNpoKcUMauus Ha co3gaHve
aHanNUTM4YeCKOW MOLENM Moka3aHo Ha puc. 8.2. Annpokcumaumsi KpvBbIX BCErda BbIMOMHSETCS Mo
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BMMCaHHOMN TpaeKkTopun, To eCTb B nNpmuMmepe, npmnsegeHHoOM Ha puc. 8.2 onameTp konbua Dy gocTturaercs
B aHaNMUTMYECKON MOOENM TOMbKO B TOYKaX M3noma.

[5] Geitac e yaserca orobpaamrs prcpor.

Puc. 8.2 KonbLeBas cTeHa 1 ee aHanutuyeckas Mmoaenb
npu 3Ha4deHMn napameTpa Annpokcumauus, pasHomy 2 — B ueHTpe 1 0,1 — cnpasa

,D,perM napamMmeTpom, BInnALWLMM Ha co3faHne aHanuUTU4ecKon Moaenu SBnsaeTcs napameTp I'IeperbITI/II7I
Cepep.MHHaﬂ NJIOCKOCTb. ECnun 3HayeHne aToro napameTpa HeTt — 3710 3Ha4eHne no yMOn4yaHu, — 10
aHanutTndyeckada mogerb co3faeTcAa Ha YpOBHE BepXHero cpes3a nepekpbitua, puc. 8.3.

Puc. 8.3 lNonoxeHne aHanUTUYECKON MOAENMN NepekpbITUA
npw 3HadeHMn napametpa CepeanHHasa NNOCKOCTb, paBHOMY HeT — cniesa n [la — cnpaga

B wucnonb3oBaHun napameTpa CepeaMHHaA NMOCKOCTb B 3HadeHuyM [la eCcTb HIaHC, a WMEHHO:
MOCKOIMbKY CTEHbl CO34alTCA ANSl KaXOOoro sTaxa, TO BMECTO O4HOMo CTblka Ha NepeceyeHun CTeH u
nepekpbITUS obpasyeTcs ABa: Ha NepecevYeHnn CTEH U Ha nepeceveHnn nepekpbitns. OgHako aTK aBe
NMHUM CTbIKa NErko CNMBalTCA B OOHY Ha 3Tane peaakTMpOBaHUS aHanMTUYECKOW Mogenu onepaumven
aBTOMAaTMYECKOro AOTAMMBaHUSI U NEPECEYEHMS.

Ecnn nonoxeHne aHanuTUYecKkon MOAENW NepPeKpbITUS 3aBUCUT OT 3HaveHus napametpa CepeauHHas
NNOCKOCTb, TO Y CTEHbl aHanUTU4Yeckas MoAeNb BCErga MpoXoamT Mo LEeHTPY Hecyllero crnosi. Ha puc.
8.3 BMAOHO, YTO aHanuTM4eckasi MOAENb CTEHbl HE MPOXOAUT MO ee LEeHTpY. AHanuTudeckasi Mogerb
0anoK M KOMOHH CO3L4aéTCsl Ha WX [MaBHOW LEHTPanbHOW OCKM, KpbIW — MO WX HWXKHEW MOBEPXHOCTW.
AHanuTtnyeckas mogenb 6anok n CTepXXHeEN CTPOUTCS Ha UX MMaBHOM LEHTpanbHOM ocu. AHanuTuyeckas
Moaenb ob6bekToB npoymx oObEKToB coBnagaeTr ¢ camuMm obbektoM. B CAINPUPE ecTb Takke Takue
00bEKTBI KaK NMHUS, OCb, LUTPUXOBKA U APYr1e, KOTOpble HE MOTYT UMETb aHanNUTUYeckon mogenn. Tem
He MeHee Mo hopMe 3TUX OOBHLEKTOB Takke MOryT ObiTb MOCTPOEHbI aHANUTUYECKMEe MOAENM Ha aTane
penakTMpoBaHWsl aHaNUTUYECKON MOAENM, O KOTOPOM pedb NOMAET B CRNeayowmx nogpasgenax.

ABTOMaTUyeckn copMMpOBaHHaAs aHanuTuyeckas Mofenb, Takas kKak Ha puc. 8.1, mMoxeT ObiTb
nepegara B K JINPA HenocpenctBeHHo, ucnomnb3ys komaHay ®awnn / dkcnopt B MK JIUPA, kak yxe
ObIno oceelleHo B pasgene 71 «». Torga B MmomeHT oTkpbiTust B MK JIMPA aHanutudeckaa mogens byaer
npeobpasoBaHa K KOHEYHO-3NEeMEHTHOW Mogenu. [ns npocTbiX KOHCTPYKUMI TakonW MeTog nepedadv
MOoZ€enu 30aHns B NporpaMmmy Ansi NPOYHOCTHOTO pacyeTa sIBAsieTCs BronHe npyemrniembiM. OgHako ecnu
KOHCTPYKUMS 30aHUsi [OOCTaTO4MHO CrIOXHas, WM Modenb 3daHus Obina nomyyYyeHa w3  Opyrom
MoZenupytoLLlen nporpaMmmbl, Hanpumep, U3 Moaenu, copgepxaslenca B (pavne IFC, aHanutuyeckas
MoZenb 4O ee nepedayun B nporpammy Afis NPOYHOCTHOMO pacdeTa MoXeT TpeboBaTb 4opaboTkv. Takum
obpa3oM, aHanuMTuyeckas Mogernb 3aHUMaeT MPOMEXYTOYHOE MOSIOXKEHNE MEXOY apXUTEKTYPHOW W
pacyeTHon mogensamu (cM. puc. 8.4).

Ona gopaboTkn aHanNnUTUYECKON MOAENW KOHCTPYKLUMM 30aHUSI UITM COOPYXXEHUS Mepen nepefaven ee B
NMPOYHOCTHOW pacyeT NpeaHa3HayYeH cneyunanbHbIn pexknm pabotsl nporpammbl CAINOUP nog HasBaHveM
CAMOUNP-KOHCTPYKUMWN.  Pexum  CATMNOUP-KOHCTPYKUWMW  nosBonsieT peaakTMpoBaTb
aHanNUTUYeCKyl0 MOAENb, Co3haBasi B HEW OMNOMHUTENbHbLIE 3NIEMEHTbI U KOPPEKTMPYS CyLLEeCTBYHOLLNE
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ANeMeHTbl, HaHOCUTb Ha J3NeMeHTbl KOHEYHO-3NIeMEeHTHble CeTU, CO34aBaTb HArpy3ku, BbIMONMHATb
ONarHOCTUKY WU T. 4., Takum 06pasoM noaroToBmB  ropasgo Gonee NONMHYKO «” Gonee roToByHO K
NPOYHOCTHOMY pacyeTy MoAelb 34aHunA UM COOPYXEHUA. Bo BpeMA peaaktupoBaHUA aHannTNU4ecKomn
MoAenn apxXmnTekTypHaa 4acTb MPOeKTa OCTaeTCAd HEU3MEHHOW, B KaXKabli MOMEHT BpeMeEHN MO3BOSIAA
CBEPUTb pacrofnoxXeHne 3rnemMeHToB aHanuTU4eckon modenu ¢ pacnonoxXeHnemMm apxXmUTeKTypHbIX
ANEMEHTOB. PeﬂaKTMDOBaHMe aHanuTU4Yeckon Moaenu 3gaHus unn COOpYyXeHuda B pexnve KOHCTPYKLIMM
npoucxoguTt, Ha4dynHaa OT HEeKOTOpPOro COCTOAHUA aBTOMaTU4eCKu Cq)OpMI/IpOBaHHOﬁ aHanuTN4ecKomn
mogenn. B MomeHT nepexoga B pexunm KOHCTPYKLIMVI TeKyllee COCTosAHue aHanuTU4yeckon moaenmu
OTBETBNAETCA W, OTBETBIIEHHOE, N COXpaHAEeTCA B OTAESIbHOM pasfene npoekra. HanbHenwee
penakTtnpoBaHue aHanuTu4yeckon mopenmu npoucxoanut Hapg 3TON OTBETBMEHHON aHanNUTUYECKON
Moenblo, a USMeHeHUA, caenaHHble B peXxXnme ApqueKTypa, Oonbllie He BNUSIOT Ha Hee.

[x] Cefto ne yacercn oroepaanms pryror.

Puc. 8.4 MecTto aHanuTM4yeckon Moaenu B npoLecce aBToMaTu3npoBaHHOIO NPOEKTUPOBaHNS

[na Toro, 4Tobbl HayaTb pegakTMpOBaHME aHANUTUYECKOM MOLENW 34aHusl, HeobxoaMmo nepenTn B
pexum KoHcTpykuuu. lNepekniodeHre nporpammbl B pexum KOHCTPYKUMM NPOM3BOAUTCA HaKaTUeEM
OOHOWMEHHOW KHOMKWM Ha naHenn UHcTpymeHTbI (cM. Tabn. 8.1).

Ta6n. 8.1.

MukTorpamma Ha naHenu WMHCTPyMeHTbI, npeaHasHa4YeHHas Ans  BKIOYEHUs  pexuma
NPOeKTUpoBaHUst ApxuTekTypa. B pexxuve ApXuTekTypa A0CTYrNHbl MHCTPYMEHTbI, MO3BONSOLME
co3naBaTtb WM peaakTMpoBaTb KOHCTPYKTMBHbLIE 3MEeMEHTbI, COCTaBMSIOLME apXUTEKTYPHYIO YacTb
npoekTa.

MukTorpamma Ha naHenu WMHCTPyMeHTbI, npegHasHa4YeHHas Ans  BKIOYEHUs  pexuma
npoektupoBaHusi KoHcTpykuumn. B pexvme KOHCTpyKUMM npeanaraloTcs WHCTPYMEHTbl Ans
co30aHusi U pedaKkTUPOBaHUS aHanNMTUYEeCKOM Mopenu, npedHasHauYeHHoW ANns MOoCneqyoLwero
pacyéTa no MeTody KOHEYHbIX 3IeMEHTOB W aHanm3a HanpsikEHHO-A4edOpPMUPOBaHHOMO COCTOSIHUS
KOHCTPYKLIMW.

B oTOM pexume [OCTYMHbI Cheuuduyeckne WHCTPYMEHTHI, He NpeacTaBMeHHble Ha naHenm
WHCTPYMEHTOB B pexnme Apxutektypa. B 4acTHocTu, JOCTYMHbI MHCTPYyMEHTbl CTepkeHb, MnacTtuHa,
Touka/OTpe3ok, OTBepcTUe, Harpyska, MomeHT, npeaHa3Ha4YeHHble A1 co3naHnsl U pegakTupoBaHUs
0OBLEKTOB COOTBETCTBYHOLLMX TUMOB.

WHCTpyMeHT Yka3sbiBaHue B pexume KOHCTpykuumu npeanaraet Habop KomaHg, npegHasHadeHHbI ans
penakTUpOBaHUS aHANMUTUYECKON Moaenu.

8.1 Co3paHme HOBOW aHanNnUTUYeckom moaenu

Ecnun B Tekyllem npoekTe aHanMTU4eckne MOZENW eLé He co3daBanucb, TO MpW MOMNbITKE NEPEnTU B
pexvMm KoHcTpykuum nossutca guanor CospgaTtb HOBYHO aHanMTU4ecKyko mogenb (cm. puc. 8.5). Mo
HaxaTtnio kHonku OK aToro gmanora B cocTaBe NpoekTa, B pasgene nog HassaHvem KoHcTpykuum
npoekta byaeT co3gaHa HoBas aHanuTudeckas mogenbe (cm. puc. 8.6). B pasgene KoHcTpyKuum moxer
ObITb HECKOIMbKO aHaNUTUYEeCKUX Mogenen, Kaxaas U3 KOTOPbIX MOXET XapakTepu3oBaTb HEKUA acnekT
paboTbl KOHCTPYKLMKU, MOSTOMY aHaNUTUYECKME MOLENN MOMy4valoT UMEHa «BapuaHT 1», «BapuaHT 2» 1
T. 4. MNpeanonoxum, B aHanUTU4Yeckon mogenu BapuaHtTa 1 npousBoguTcs obLWMA pacyeT 3gaHust ¢
LEenblo OnpeaerneHnsl rnonepeyHbiX CEYEHUN CTEPXXHEN WM TOMWWMHBI NNacTuH, a B BapuaHTe 2 6Gonee
nogpobHO paccmaTpuBaeTcst, TO eCTb MMeET boree rycTyto pasbuBKy, NNuUTa NEPEKPbLITUS NEPBOrO aTaxa
3gaHusa. Co3gaTb HOBbIM BapyaHT aHanNUTUYeCKon Mogenn 3aaHnst MOXHO B Ntobo MOMEHT, BbiOpaB 13
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mMeHio Co3pgaTb MyHKT AHanuTM4Yeckassh Mogenb WM BOCMOMb30BaBLUMCL KHoMkonW CospaTb
aHanuMTU4ecKyro mogenb B okHe CTpyKkTypa (cM. puc. 8.6).

Co3aaTth HOBYIO AHANHTHYECKYHD MOE il =] Comes e vmrer st
HazgaHue: AHANMTHYECKEA MOAENE BApHEHT 1

rMaeanMsauma moaenm

|7 BKNHO4MTE B HOBYHD MOAENE MASENM3MPOBAHHBIE MOQEMHM. ..

Puc. 8.6 AHanuTn4eckasi moaerb B cocTaBe
+BCEX 3A8HWA NPOEKTa npoekTa

e aroSpasTs ey

2

+ BLEX ITEAKEA TEKYILErD 30aHHA

o TONEKD TEKYLLEND SKTHEHOMD 3TaHa

b D

o TONERD BEIAENEHHEE INEMERTOE

V¥ cofipaTh SKCMNYETALMOHHEIE HAMDY3KM C Y4ETOM NOMELLEHWI
¥ noKasaTh HOBYHD MOAEML ¥ B HoBoM oKHE

F NOK333Tb B aHANWMTHYECKOM NPEACTIBNEHMH

OK I OTHena

Puc. 8.5 [lnanor Co3patb HOBYIO Puc. 8.7 [NaHenb MHCTPYMEHTOB B pexume
aHanMTU4ecKyr moaenb KoHcTpykuum

PaccmoTtpum 6onee nogpobHO BO3MOXHOCTM 3TOro guanora. C noMOL b 3TOro guanora MOXHO Co3aaTb
aHanuUTUYecKyo Mofernb, COAepKalllyto KON MaeanuaMpoBaHHbIX MoAene apXMTeKTYPHbIX 3fIEMEHTOB.
OTO Te caMble Mogenu, KoTopble (QOPMUPYIOTCA aBTOMATUYECKU NO Mepe MOCTPOEHMSI apXUTEKTYPHOM
MOZENM W MOBTOPSIIOT KOHAUIypauulo apXUTEKTYPHbIX 3NeMEeHTOB, MokasaHHble Ha puc. 8.1, cnpaea.
CnoBo «uaeanuanpoBaHHble» B JaHHOM CIlydae UMEET TO Ke 3Ha4YeHue, YTO U «aHanutudeckme». To
€CTb, C TMOMOLIbID 3TOr0 Auariora MOXHO cAenatb Kak ©Obl MOMEHTarnbHbIl CHUMOK COCTOSIHUS
aBTOMaTU4eckn OpMUPYEMON aHANUTUYECKON MOAENU N COXPaHWUTb ero Ans AanbHenLen «peTyLny,
TO eCTb, PEAAKTUPOBaHUS.

Kpome cTepxHen un nnactuH, CKONMMPOBAHHBLIX M3 aBTOMAaTMYECKN (DOPMUPYEMON aHANUTUYECKON MOodENN,
B HOBYIO Mogernb MOryT OblTb BKIIOYEHbI TakkKe HarpyskM OT NMOMeLLeHuA. BCnomMHMM, 4TO nomeLleHust
cospgatotca B CAMNOPUP, 4TtoObl BbIAENUTL HEKyld o0b6nacTb MPOCTPaHCTBA W MPUCBOUTL €N
byHKUMOHANbHOE HAa3Ha4YeHWe; ANs UX CO3OaHusl MpegHasHaveH CrneuvanvanpoBaHHbIA UHCTPYMEHT,
onucaHHbI B pasgene 40 «». Tak, ecnv B NPOEKTe eCTb NOMELLEHMS], TO U3 HUX MOXHO aBTOMAaTU4ecKu
co3faTb Harpysky — Ans 3TOr0 B AMAnioroBOM OKHE NPeayCMOTPEH CheumanbHbid naxok cobpartb
3KCNyaTaLlMOHHbIEe Harpy3kM ¢ y4eToMm nomeLueHuin. Ytobbl BOCnonb3oBaThCs 3TUM (ONaXkoM, Hago
COOMOCTN HEKOTOpble YCMOBUS, @ WMEHHO: YCTaHOBWTb, YTO AN aHanuTUYEeCKOW MOAENW [aHHoe
noMeLLeHne ABMSIETCS Harpyskon M 3agaTb YWUCIEHHOE 3HaveHue 3ToW Harpysku. M nepsoe, u BTopoe
BbIMOSTHAETCA YCTaHOBKOW 3Ha4YeHU COOTBETCTBYHOLLMX napamMeTpoB obbekta MomelueHue: 4TOOLI
3afaTb, YTO NMOMELLEHME SIBMSETCS Harpy3kon, HaJo0 YCTaHOBUTL NapameTp nomelleHus UHTepnpetauus
B nonoxeHue Harpyska, a Takke 3agaTb BENMYMHY Harpysku B none Harpyska.

A yTO Mpowusongert, ecnu oba drara: BknouuTb B HOBYKO Mofenb uaeanu3vMpoBaHHble mMoaenuv v
cobpaTb 3KkcnnyaTauMOHHbIE Harpy3kM C y4eTom nomeweHun OyaoyT He ycTaHoBMneHbl? Haxartue
kHomnkn OK B aTOM criyyae npvBeOeT K ToMy, 4YTo OyaeT co3gaHa nycrasi MoAernb, KOTOPYH BNOCHEACTBUM
NPUAETCA HaMnomnHATb BpyYHyo. B mobon MOMEHT BpemeHu K3 aBTomatudecku opmMupyemon
aHanNUTM4YEeCKON MOOENU B HOBYK MOXHO MepedaTb aHanuMTUYeCcKne MOAENW CTEPXHEW U MIacTuH npu
nomouum onepauum NMocTpouTb CTEPXKHU U NIIACTUHBI U3 aHaNMUTUYEeCKON Moaernu, Kotopasi JOCTyMnHa
B PEeXUME yKa3blBaHWs W MPaKTUYECKU MOBTOPSIET AencTBune dnaxka Bkniountb B HOBYH mMopenb
maeann3MpoBaHHble MOAENU ANAroroBOro OKHa Co3aaHusa HOBOWM aHaNUTUYECKOW MOAenn. AHanornmyHo,
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B MHCTPYMEHTE CO34aHnA Harpy3ok MMeeTCd cneynarnbHaa KHOMKa OT nomelueHun, KOTOpad nobasnsiet
B aHallMTU4eCKYy0 MOoAerlb Harpy3ky OT OTMEYEeHHbIX NoMeLLEHNA, TO eCTb Aenaet NPaKTU4ECKN TO XKe
camoe, 41O U” Cbﬂa)KOK COﬁpaTb JKCcnnyaTauuoHHble Harpy3ku C y4eTomMm noMeLLeHUn B 3TOM
OunanoroBoM okHe. Takum o6pasoM, Oaxe cosaas NnyCcTyro aHalmnMTu4eCckyro Mmogerib MOXXHO BnocrneacTtsmm
J1ErKO ee HanoIHUTb Tak Xe, KakK 3TO NO3BOJ1AEeT AManoroBoe OKHO Cco3aaHuA Mmoaenn.

[ns co3naHusi aNeMeHTOB aHanUTUYeCKON MOAENU 3naHusa npeaHasHadYeHbl creumanbHble MHCTPYMEHTHI,
OOCTYMNHbIE B PEXMME KOHCTPYKLUU — 3TO U300paxeHHble Ha puc. 8.7 MHCTPYMEHTbI CO30aHusl CTEPXKHEN,
NAacTUH, Harpy3ok U MoOMeHTOB. OHM He TONbKO MO3BOSAT CO34aBaTb HOBbIE 3MEMEHTbl, HO U
[OCTaToO4HO YMHbI, YTOObI MCMOMb3OBaTb B KayecTBe LabnoHa ANs WX CO34aHUS MpPOU3BONbHbIE
reomeTpuyeckue opmbi.

8.2 MHcTpyMeHT YKa3biBaHUue B pexxnme KoHCTpyKLuK

Kak u B pexxume ApxutekTypa, B pexume KOHCTpyKUMU MHCTpYMeHT YKasbiBaHue npegHasHadeH ans
pefakTMpOBaHWs, O4HaKO Ha 3TOT pa3 He apXMTEKTYPHOW, a aHanuTU4eckon Moaenu 3ganHus. Kakve xe
3a4a4v peluaeT pexrM peaakTMpoBaHWs aHanMTUYeckon moaenu?

BeiGop obekToE 1188 8NHEMPOEAHHEIS MOAENH AMarHocTHIES
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Puc. 8.8 IHCTpyMeHT Yka3biBaHue B pexnme KoHCTpyKumm

Pesynbsrat paboTbl MO penakTMPOBaHWMIO aHanUTUYECKOW MOAEeNuM — 3TO aHanuTudeckas Mopenb,
MakcuMMarnbHO Onmakasi K KOHEYHO-3NIEMEHTHOW pacyeTHOM CXxeMe 34aHus. Takasa aHanuTuyeckas Mogenb
OOMKHa cofdepXaTb BbICOKOKAYECTBEHHbIE KOHEYHO-3NIEMEHTHbIE CETM U CNneauTb 3a COBMECTHOCTBIO
3TUX CETEeN, NO3BOMATb CO3AaBaTh KaK YMNPOLEHHble, ONs1 NPUKMAOYHbIX pacvyeToB, Tak M Haubonee
NnoapobHbIE KOHEYHO-3NTIEMEHTHbIE MOAENW OAHOr0 U TOro Xe 3gaHusa. Ecnn aHanuTtudeckass mogenb
NOCTpPOEHa M3 BM3yanun3aLMOHHOW MOAENW, OHa OOSMKHA JIerko U ObICTPO YCTpaHSATb reoMeTpudeckme n
OpYyrve HETOYHOCTM, KOTOPbIE B BU3yanu3auMOHHbIX MOLENSX HEPEAKM.

VIMeHHO Takve uenu W npecnegyetr penaktupoBaHne B pexuMe  KOoHCTpykuuu: npocTbiMu
WHCTPYMEHTaMM UCMNpPaBUTb BO3MOXHbIE HETOMHOCTW, AOBECTU aHaNUTUYECKY0 Mogenb A0 Tpebyemoro
YPOBHS AeTanu3aumMn u co3faTb BbICOKOKAYECTBEHHbIE KOHEYHO-3MIEMEHTHbIE CeTW. [Ans LOCTUXEHWS
3TuUX uenen B pexume KOHCTPyKUMM mmeeTcs psg MHCTpymMeHToB (puc. 8.8). Bkpartue onuwem 3Tu
WHCTPYMEHTHI, @ 3aTEM NMOrOBOPMM O KaXAOM MHCTPYMEHTE nonogpobHee.

BbloeneHune anemeHTOB Ans NOCNeayoLLero peaakTupoBaHns

y‘ [+]a&TO lMokas n nameHeHne napamMeTpoB BbiAeNeHHbIX 3l1IeMeHTOB

CosgaHue vnu nepecosfaHne aHanuMTUYecKUX Moaenein areMeHToB
M3 TEeKyLlero COCTOSIHUSI apxXWUTekTypHoi mogenu. lMoneseH, korga
Hago OOHOBMTb —aHanWTUYecKylo Modenb W3  U3MEHMBLLENCS

apXUTEeKTypHOW
?IJ-__| 'sﬁ:' lMepeceyeHne — WHCTPYMEHTbI Ansi obecrneyeHus COBMECTHOCTU
: KOHEYHO-3ITEMEHTHbIX CETOK
TpyaHrynauma — MHCTPYMEHTbI A1 aBTOMaTUYeCcKoro HaHeceHus1 Ha

3ANIEMEHTbI aHaNMUTUYECKON MOOENN KOHEYHO-3IEMEHTHbIX CETOK

PaccbinaTtb-CKnenTb — MHCTPYMEHTBI, NPV MOMOLLU KOTOPbIX MOXHO
BB pa3gpobutb arnemMeHTbl Ha Gornee Menkue U CrpynnMpoBaTb WX Mo-
HOBOMY, HanpuMep, YToObl Ha3HAYMTb YaCTU NNUTbI APYrYIO TONLMUHY

MHCTDYMGHTbI BblpaBHMBAHUNA 3rEMEHTOB aHanunTN4eCcKon mogenu

[varHocTka — npoBepKka KayecTBa KOHEYHO-3NIEMEHTHbIX CETOK,
KOMMu3ni 1 gpyrue npoBepku

3anucb aHanuTudeckon moaenu ans pacdeta B INK JINPA
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Kpome 3TMX WHCTPYMEHTOB, OOCTYMHbIX B pexume YKasbiBaHWe, €CTb €lle WHCTPYMEHTbl OpYrux
pexnMmoB CTepxeHb, MnactuHa, Mpoem, Toukn/OTpe3ku, Harpyska, MomeHT (cm. puc. 8.7), koTopble
TOXE MOXXHO OTHECTU K UHCTPYMEHTaM pedakTUpOBaHMS.

lMocne Takoro KOpPOTKOro onucaHus 6OonbwnHcTBO Bo3amoxkHocTen CAMPUP-KOHCTPYKUMW no
PELAKTUPOBAHNIO aHaNMUTUYECKOW MOLENU CTAHOBUTCS MOHSITHBIM: MOXHO co3daBaTb U 00beauHATb
KOHEYHO-3NeMeHTHble CETU, L0OMBaTLCA UX COBMECTHOW paboTbl, Co3gaBaTh HELOCTAOLME CTEPXKHU U
nnactyHbl ¢ npoeMamu. Ho 4tOo pgenaer B pedakTUPOBaHUKM aHanuMTUYEeCKOW MOAENU WMHCTPYMEHT
co3gaHns To4Yek M oTpe3koB? YUToOblI OTBETUTL Ha 3TOT BOMPOC, BHadyane obpaTuMm BHMMaHue, 4To B
CAMoNP-KOHCTPYKUMW  HaHeceHMe KOHEYHO-3NEMEHTHbIX CeTer SBMsSeTcd  aBToOMaTUYeCKUM.
M3MeHNTb aBTOMaTUYECKN CreHEPMPOBAHHYIO CETKY HEMb3s, a MOXHO TOMbKO CTepeTb ee BCO U HaHEeCTU
HOBYlO, C HOBbIMW napameTpamn. BmelwaTtbcs B npouecc Co3daHusi CeTU  MOXHO  TOMbKO
OMNOCPELCTBOBAHHO: OMpEeAernvMB HOBble MapaMeTpbl TPUAHTYNALUUMKW, U U3MEHUB BHELUHWE KOHTYpbI
nnactuH. Ho 4to ecnn YacTb CeTUM BCe paBHO OCTaéTcs nnoxom? Torga Hago HacWbHO 3acTaBUTb
npoueaypy TpuaHrynsumm pasbuBaTb «MNOXOM» Y4acCTOK Kak cregyet, M WUMEHHO ans 3Toro U
npegHasHayeH MHCTPYMEHT co3fdaHusi Todek u oTpeskoB. Ha puc. 8.9 umsobpaxeHo gBa BapuaHTta
pa3bMBKN: aBTOMATMYECKN U C MPUHYOAUTENbHLIMU OTPEe3KaMy — OHW oToOpakatTcs Gonee XUpHbIMU
nHuAMKU. Takve NpUHYAUTENbHbIE TOYKM M OTPE3KM TPUAHTyNsUMM HasbiBalOTCA LOMNOMHUTENbHLIMK
OMNOPHbLIMKU TOYKaAMW LS TPUAHrynauun. IMeHHo aAns HaHeceHust 3TUX LOMNOMHUTENbHBLIX OMOPHLIX TOYEK
N OTPE3KOB Ha NMacTUHbI CATYXXUT UHCTPYMEHT Toukn/OTpesku.

Tenepb nepengem k 6onee NogpobHOMY OnNUCaHMIO Kaxaon U3 OYHKLUNNA.

KHonkn rpynnbl BbiGop o6bekToB Mo BMAY M AEWCTBUIO NOBTOPSIOT TaKMe K€ KHOMKW, AOCTYMHble B
WHCTpyMeHTe YKa3sbiBaHUWe pexnma ApxuTekTypa. [1osTomy B 3TOM pasgene onuwem ux KpaTko, a 3a
B6onee nogpo6HbLIM ONUCaHNEM MOXXHO 0BpaTUTLCS K pasaeny 79 «».

Pexxum OAMNHOYHOrIo yKasblBaHUA

“h Pexvm ykasblBaHVS pamkon

§7] PunbTp ykasbiBaHWs
Kpome M3BECTHbIX TPEX KHOMOK K PEXIMY YKasblBaHWsi OTHOCUTCS TakKe U HoBast KHOMKa:

*/ PenakTupoBaHUe AOMNONHUTENbHbBIX OMOPHBIX TOUEK/OTPE3KOB A1t TPUAHTYMALIMN.

OTa KHOMKa npegHas3HavyeHa Ans NEPEeKioYeHUs Mexay PeXrMOM pedakTUPOBaHWUsi KOHTYPOB MNACTUH
WM KOHLIOB CTEPXHSI M penakTUPOBAHWEM [OMOMHUTENbHBIX OMOPHBIX TOYEK TPUAHTYNSALUK, WK
NPUHYAMTENBHBIX TOYEK, Kak Mbl WX Has3Banu paHblie. MoXeT okasaTbCsi TaK, YTO OMOPHbIE TOYKM
COBMafalT C BEPLUMHAMU KOHTYpa UM KOHL @MW CTEPXHS. Torga CTaHOBUTCS HEMOHATHLIM, Haf, Kakon 13
COBMagamoLLNX TO4YeK: TOYKOM KOHTypa WM OMOpPHOM ToykoM OyaeT npovsBedeHa onepauus
penakTupoBaHusl. KHonka PepakTupoBaHue AOMONMHUTENbHbLIX OMOPHbIX TO4Yek/OTPe3KoB AN
TPUAHrynsauUN NO3BOMAET NEPEKITIOYNTLCA U3 peaakTUPOBaHUS KOHTYpa K PELaKTUPOBAHWUIO OMOPHbIX
Tovek. Ha puc. 8.10 cnea nporpamma HaxoguTcsl B OObIMHOM pexuMme: NMpu BbiOeneHuu Bbigenusncs
KOHTYp C €ro BepLUMHaMMK, a OMOpPHblE TOYKM OTMETUIIUCH KPECTUKaMW, KOTOpblE MOKAa3bIBalOT, YTO WX
pegaktTupoBaHue 3anpeweHo. Ha puc. 8.10, cnpaea, nporpammMa HaxoguTcs B peXnMe penakTupoBaHust
Toyek. 3gecb, HAaobOPOT, BEPLUMHBLI KOHTYpPA HE OTMETUINCH, KOHLbl CTEPXKHS OTMEYEHbI KPeCcTUKamu,
4YTOObI NOKa3aTb, YTO WX HEmb3si PeakTUPOBaTb, @ OMOPHblE TOYKM OTMEYEHbl Kak AOCTYMHble Ans
penakTUpoBaHMS.
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Puc. 8.9 ABTomMaTnyeckas TpMaHrynsaums — crnesa
W TPUaHrynsumsi ¢ HaHeCeHMeM AOMNOSTHUTENbHbIX OTPE3KOB — cripasa

Puc. 8.10 BoigeneHune B 06bIMHOM peXMME — CreBa U Bbl4eNEeHNE B PEXMME peaakTMpoBaHus
OONOMHUTENBHBIX OMOPHbIX TOYEK ANst TPUAHIyNsaumMmn — cnpasa.
OKpyXHOCTSIMU N300paxkeHbl OMOPHbIE TOYKM

Cnepyrownin Habop KHOMOK MOYTM MOIMHOCTbI MOBTOPSIET OAHOUMEHHbLIE WHCTPYMEHTbI B peXume
ApxutekTtypa:

B napaverpe | [lapPameTpbl — BbI30OB OKHA PEAAKTMPOBaHWS NapameTpoB BblAENeHHbIX 0ObLEKTOB.

;’/ PepakTupoBaTb — 3aMellaeT TeKyLLyl naHernb CBOUCTB MHCTPYMeHTa YKa3sblBaHUe Ha
naHenb CBOWCTB NOCMEeQHEro ykasaHHOro oobekTa.

Qb aBTO — 3ameLlaTb NaHenb CBOWCTB MO yKa3aHHOMY 00beKTy aBTOMaTUYECKM.
He6onblwnM OTnnuYMemM OT pexuma ApPXUTEKTypa SBMSIETCS TO, YTO (oNaXoK aBTO MO YMOIYaHWIo

BbIKMIOYEH, @ MPW OTCYTCTBUM BblOEMNeHUs BbIBOAATCS B OKHO MapameTpoB BbIBOOSATCA NapameTpbl
TeKyLen aHannTnyeckon mogenu.

Cnieaylolasi napa KHOMOK MO3BONSIET OOHOBUTL PEdaKTUPYEMYH aHanuTUYecKyld MOAEenb U3 TEKyLero
COCTOSIHUSI apXUTEKTYPHOIN Moaenu:

i TMocTpouTb CTePXXHU U NNacTUHbLI U3 aHaNMTUYeCKon Moaenu
s¢5 PacnosHaBas nonepeyHble Ce4eHUs1 CTepXXHen

HaxaTtne Ha KHOMKY nOCTpOVITb CTepPXHU N NNacTuHbl U3 aHanuTU4ecKom mMogenu npmBOAUT K TOMY,
4YTO wnageann3npoBaHHble MOAErn BblOENEHHbIX 3rIeMEeHTOB apXMTeKTypHOIZ MoLernn KonmpyrwTcAa B
AKTUBHYIO aHalIMTU4eCKyro Moaerb. Ecnu aHanutudeckaa mogenb yXe cogepxana naearnn3npoBaHHble
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MOAENN KOMUPYEMbIX 3MEMEHTOB, TO CTapble uaeanuanpoBaHHble MoAenu yaoanslTca U 3aMeLlarTcs
HOBbIMW. Tak MOXHO 3aMEHWUTb yCTapeBLUME 3MEeMEHTbl aHanMTUYecKo Modenu, ecrnu aHanuTudeckas
Mogenb ycTapena rno CpaBHEHWUIO C apXUTEKTYPHON.

KHonka Pacno3HaBasi nonepeyHble ce4eHUsi CTEPKHEN SBNAETCA onumen Ans npeabiayLieni KoMaHabl
MocTpouTb CTEPXHM U NNACTUHBbI U3 aHaNUTU4YeCKOW moAenun. Pacno3HaBaHve NonepeyHoro ceveHns
CTEPXHS COCTOUT B MOMbITKE MPUBEOEHNS NPOU3BOSIBEHOMO MOMEPEYHOro CeYEeHUs K OOHOMY U3 CeveHUn,
pacyeT M KOHCTpyupoBaHue KoTopblx Bo3MoxHO B [K JIMPA. HepacnosHaHHble nonepeyHble ceyeHust
nepegatotca B K JINPA kak umucneHHoe onucaHue, TO eCTb KaK CeYeHUs Hen3BECTHOW (HOopMbl.
PacnosHaBaHve nonepeyHbIX CeYEeHUIN BbIMOMHAETCA He BCerga, a TONbKo Korda Korga CTEPXHU UMeoT
nonepeyHoe ceveHune, CcHOPMUPOBAHHOE W3 MPOU3BOSLHOMO KOHTYpa. [lonepeyHoe ceveHue w3
NPOWN3BONBHOMO KOHTYpa MOXET BO3HUKHYTb Yy CTEPXKHEN, HaNpUMep, ecrim apxutekTypHas mogens bbina
nMmnopTtuposaHa u3 garina IFC, unun nonepevHoe ceveHne ObINO CO3AaHO BPYUHYH, U3 NATHA LLUTPUXOBKW.
B cnyyae ecnu 6anke unm KonoHHe, naeannanMpoBaHHas MOAENb KOTOPOW Cernvac KONMpyeTcs B TEKYLLYHO
aHanUTU4eCKylo Mofernb 30aHWs, U Tak NPUCBOEHO OAHO M3 CTAHAAPTHbLIX UMW CTanbHbIX NONEpPeYHbIX
CeveHun, pacrnos3HaBaHue He NPOU3BOAMTCS, a NonepeyHoe ceveHne NPUHUMaeTCsl TOYHO TaKoe Xe, Kak B
nucxogHo 6Ganke unu KomnoHHe. Takum ob6pas3om, kHonka Pacno3HaBasi nonepeyHble ce4veHusi
CTepXHeW [eNCTByeT TONbKO Npu HeobxoauMOCTW, He OTOWMpas AOMONHUTENbHbIX BbIYUCIUTENbBHbIX
pecypcoB, NOITOMY PEKOMEHAYETCH AepXKaTb €€ B HaXXaTOM COCTOSIHWUM NMOCTOSHHO.

f

f

Puc. 8.11 MNepeceyeHne aHanUTUYECKMX Momenen. Puc. 8.12 Mpumepbl 4OTArMBAHUSA: KOHTYP
Cnesa — crneabl nepeceveHnin CoBrnaaatoT. nnacTuHbl AOTsrMBatoTCs Jo 6anku, kotopas
CnpaBa — criefjbl OT NepecevYeHnin He CoOBNagatoT. npoxoauT BOGMM3Kn 3TOro KOHTypa

Cnepgywowan dyHKUMA npeaHasHadyeHa AOnsa HaxOoXOEHWs NepeceyvyeHuin 3f1EMEHTOB aHanmuTUYeCcKom
mogenu. B pesynbrate paboTbl 3ToN QYHKUMM OBpasytoTCs TOYKM U OTPE3KU MepecedeHunsi, KoTopble
cunTalTcs obwMMKM  Ons nepecekalwuxcsl areMeHToB. TakMe TO4YKM U OTpesku obecneynsatoT
COBMECTHOCTb KOHEYHO-3NEMEHTHbIX CETEN.

<= HanTi nepeceyeHus BblaeneHHbIX CTEPXHeW U NNacTuH

Hantn nepeceyeHne — 3HaunT HaWTU cneqj opgHOro anemeHta Ha gpyrom. CAMNOUP-KOHCTPYKUKMA
crnocobeH HaxoauTb NepeceyeHnst ANEMEHTOB HE TOMNbKO B Cryvae, ecnin ocn OOBbEKTOB MepecekaroTcs,
HO M KOrga OHWM AocTaTodHO 6rimaku. [Npu Kakoom nepecevyeHun ULLIETCA OBa crneda: NepBoro afieMeHTa
Ha BTOPOM W BTOPOrO 3rieMEHTa Ha MEepBOM. TOYKU-MEpPECEeYEeHUss M300paKaloTCs OKPY>KHOCTbI, a
NnepeceyvYeHns-oTpe3kn JNMHUAMU TOSMWIMHOM B 2 TOYKM, HA CTEPXHSAX — CUHUMM, Ha MNnacTnHax -—
duonetoBbiMn. B aHanutuuyeckon wmogenn  CAIMNOUP  HeT cneumanuanpoBaHHOrO obbekTa
«rnepeceyeHne», Kaxkaoe MnepecedeHne BblpaXaeTcs criegamu nepecekarolmxcss oobekToB. To ecTb,
€CNnn cnHMe N (PUoNeToBbIE TOYKU UIMN OTPE3KM €CTb, TO U NepecevyeHne ecTb, a ecrnn TOYEK HET, TO U
nepeceyeHnsi HeT. YToObl O0Opa3oBaTb MepeceyeHne, HyXHbl MO MEHbLUEN Mepe ABe TOYKM unn gBa
OTpesKka, Mo O4HOMY Ha KaXX[AOM M3 nepecekarolmxcs anemeHtoB. Ha puc. 8.11 nokasaHbl ABa criyvas
nepecevyeHns: crieBa — B Crlydae, ecrim OCEBblE CTEPKHEN M MIacTUH MepecekarnTcs, a cnpaBa — ecnu
OHM BNKU3KK, HO He NepeceKkaroTCs.

WTak, TOUKM M OTPE3KU MepeceyeHusi criykaT Ol OpraHu3auuMn COBMECTHOCTUM KOHEYHO-3ITEMEHTHbIX
cetel. MNosicHum 3TOT Mpouecc Gonee nogpoGHO. HemMHOro Bbille Mbl Kacanuch BBEAEHUS B KOHEYHO-
3reMEeHTHble ceTn 0bsA3aTeNbHbIX TOYEK M OTPE3KOB (CM. puc. 8.9). TOUYKM U OTPE3KM NepeceveHmnst TaKkke
ABNSAOTCA OOMNOMHUTENBbHLIMM OMOPHLIMM TOYKaMK AN TPUAHTYNALMM M TaK e, Kak TOYKM U OTPEesKy,
AoGaBnsiemble BpyyHylo B pexume Touku/OTpesku, nocrne TpUaHrynsiuuMy CTaHOBATCA yanamu U
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pebpamMun KOHEYHO-3NEMEHTHON CeTU. TaK ke Kak 1 BBeAEHHblE BPYYHYK TOYKW/OTPE3KN, TOYKU/OTPE3KM
nepeceyeHNUn MOXHO pefakTUpoBaTb, Harnpumep, nepeasuratb B pexume PepaktupoBaHue
[ONONHNUTESNbHbLIX OMOPHbLIX ToYek/OoTpe3koB Ans TpuaHrynsuum (cm. puc. 8.10). OTnnune mexay
CO34aHHbIMU BPYYHYIO TOYKaMu/oTpeskamu U ToYKamu/oTpeskamm, KOTopble SBMAOTCA NepecedeHnsamu,
nposiBNsSIeTCs BO BpeM4 3anvcu carna anga pacyeta B K JIMPA. Touku, sengowmecs cnegamm ogHoro m
TOro e nepeceyvyeHnsi, B KOHEYHO-3MEMEHTHON CXEMe CTaHOBSATCS OAHWM y3nom. Ecnu aTu Touykm B
NPOCTPaHCTBE 3aHMMalOT pas3HOoe MOMOXEHNE, TO OHW COEAMHANTCA Mexay cobon C MOMOLLbIO
abcontoTHO >xecTkoro Tena (AXKT), To ecTb Temna, pacCTosiHME MeXAy y3rnamm KOTOpPOro He U3MEHSIETCS
npv LENCTBUM HA HEro NObIX Cun.

/ol wiw
/ #\i/ — N

a) 6) B)

Puc. 8.13 CornacoBaHue CETOK KOHEYHbIX ANEMEHTOB
a) CTepXKHeln Npu CoBNageHnn ToYek nepecedeHmnst; 6) CTepkHeN, TOYKM NepecevyeHns He CoBNaaaloT;
B) NNacTWH, OTPE3KN nepeceyeHns He coBnagatoT

AT

Ha puc. 8.13 npuBegeHbl NpumMepbl COrmacoBaHUs KOHEYHO-3NeMeHTHbIX ceTok. Ha puc. 8.13(a) u (6)
nokasaHbl criyyan nepecedeHuss AByX CTepxHeW. B cnyyae (a) cneg BepTUKanbHOMO CTEPXKHSA Ha
HaKNMoOHHOM W cref HaKMOHHOTO Ha BePTMKarbHOM COBMaAatoT, MO3TOMY B KOHEYHO-3NIEMEHTHOW MOLEenu
nepeceyeHne aTUX OBYX CTepxHen OyaeT npeacTtaBneHo ogHum obwmm yanom. B cnyyae (6) cneabl
CTEpXHEN Opyr Ha Apyre He COBMagalT B MPOCTPAHCTBE, MNO3TOMY 4TOOblI COrmacoBaTb KOHEYHO-
3NEeMEHTHbIE CETKU MUCNonb3yeTcs abContoTHO XECTKOe Tero, B KOTOpPoe BXoauT Aga yana. Ha puc. 8.13(B)
MoKa3aHO COrfacoBaHMe KOHEYHO-3MIEMEHTHbIX CETOK MMacTWH, KOTOPble XOTS W He MepecekarTcs B
CBOWX CEePEAMHHBIX MIIOCKOCTSX, HO MO KAKOW-TO NPUYMUHE — HAanpuMep, OHW BXOOSAT B OOHY U Ty XXe CTEHy
Mexay HUMKU — uxX criegyet cuuTatb nepecekawowmmuca. OTpeskm nepecedeHus npu TpyaHrynsaumm
nepexogsat B pebpa KOHEYHO-IMEMEHTHOM CETKM, COOTBETCTBYIOLUME Y3bl KOTOPbIX AOMXKHbI ObiTb
obbeaunHeHbl. Ecniv 6bl COOTBETCTBYIOLLME Y3Mbl OKasanucb B OAMHAKOBbLIX TOYKax MPOCTpPaHCTBa, TO
obpasoBarcsa 6bl 0OaAnH y3en BMECTO Kakaow napbl y3rnos, Kak Ha puc. 8.13(a), Ho B Hawem crny4vae (B)
Y3Inbl OKa3anucb B pa3HbIX ToYkax 1 OyayT o6beanHeHbl B aGCOMTHO XECTKNE Tena, B KaXaoMm Terne no 2
y3na.

Ecnn CAMNOUP-KOHCTPYKUMN moxeT HaxoamTb nepecedveHns OGrnmskux, HO He nepecekarLmxcs
3M1eMEHTOB, TO HEeMb3s 1 BMECTO TOro, YTOObI co3haBaTb B MeCTax afieMeHTOB abCOMOTHO XXeCcTKMe Tena,
NpoCTO OOTAHYTb OAMH anemMeHT o apyroro? [a, moxHo! bonee Toro, gotarmBaHue BbINOSHAETCS
BMECTE C NnepecevyeHneM n napameTp aHanutndeckon mogenv JortarueBartb: Oa BkrtoueH B CAIMNOUP-
KOHCTPYKUWMW no ymonuanuio. Opyrumu cnoBamum, nepeq nepecevyeHnemM BbINONHAETCA A0TArMBaHue, a
NMHUKN NepeceYeHnst HaXOOATCH yXKe Mexay OOTAHYTbIMM obbekTamu. Ha puc. 8.12 npuBegeHbl npyuMepsl
OOTAMMBaHMSA KOHTypa nnactuHbl o ©Oankv. Ecnm otknounte napametrp  OotarmBatb: HOa, 10
JoTarnBaHve He OyLeT BbINONHATLCA. TakuM 06pa3om, MOXHO B KaXK4oW KOHKPETHOW CUTyauun Belbmparhb:
crnegyeT OOTAHYTb 3MEMEHT OO Ofnopbl UMW WKW OCTaBWUTb €ro Kak eCTb, YTODbl y4ecTb yMEHbLUEHNe
npornetra 3a CYeT LWMPWMHbLI OMopbl, — 006e 3T BO3MOXHOCTM nerko peanusytotcd B CAMNONP-
KOHCTPYKUNW.

Tenepb, MO3HAKOMMBLUUCH C MOHATUSIMU NEepeceYeHns n 4oTarnBaHus, 6onee nogpobHO paccMoTpum
npaswuia v HaCTPOMKK, BAUSIIOLLME HA 3TY KOMaHAy.

Mpaewuno 1: MapannenbHble NNAaCTUHbI HE AOTAMMBAKTCA. OTO BbI3BAHO TEM, YTO HENb3s yKasaTb, Kakow
3MeMeHT crieyeT OOTArMBaTh 4o Apyroro. [oTarmBaHne napanenbHbIX NNacTMH Heobxoanmo
BbIMOMMHATD, PEOAKTUPYS KOHTYP MIIAcTUHbI BPYYHYIO, KaK Yka3aHo B pasgene «PemaktnposaHue
NPOCTPAHCTBEHHOW SIUHUNY.

MpaBuno 2: [JotTarMBaHne NpoUCXOAnUT TONbKO €Crn MPoeKUMst A0TArMBaeMOro afieMeHTa HaxoauTcs Ha
Tene gpyroro. Ecnu npoekumnsa gotarMBaeMoro afieMeHTa He nonagaeT Ha APYrov, 4OTArMBaHUs He
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nponcxoaunT.

I'IpaBMno 3: Ecnn koHew CTepPXHA A0TArmBaeTCA K HECKOJIbKUM 3reMeHTaM, OKOH4YaTerbHO CTEPXXEHb
[oTtarMeaetcs kK Hanbornee yAoaneHHoMYy AreMeHTy.

HaCTpOVIKM nepecevyeHnda ABnAarTCA napameTpamn TeKyLLl,eﬁ aHanuTuyeckon mogenun. HanomHum, 4To
Onst Toro, YtoObl UBMEHUTL UX, MOXHO, HanpuMmep, HaXatb Ha KHOMKY napameprl, Koraa BblerneHne B
OKHE aHannTU4ecKomn Moaenmu OTCYTCTBYET.

£
TUn 0B BbEKTE AHANMTHYECKAA ;I
HaumeHoEaHKME PacuétHaa ccema l
Cnoi Cnoil CANDUP
B Tounocos

MoKcka NepecedeHni, Mm 1.00
¥rnogas 2.00°
JoTarveanua 30.00
Annpokcumagma 1.000000
COEN3AAEHNE, MM 10.00
DEBEAMHEHNA, MM 50,00

B Nowck nepeceyennii
Aa .
MepeceyeHne oceBbx
MepecedeHne 0B BEMOE ,Cl,a
Yo, yanuHeHwe crepxHa, My 500,00

ToawwHa no ymondaduo, mm | 10,00 _I
-

2 S aeres

Jotarneats
JOTArMEATE KPaa 3NeMEHTOE 40 HaHAEHHEIK

i ﬂ g‘d OK I OTMEHA I

Puc. 8.14 MNapameTtpbl nepeceyeHns 1 4OTArMBaHUSA

K HacTporkam nepecedeHuss M [OOTSArMBaHWs OTHOCATCA napamMeTpbl rpynnbl ToyHocTb: [Moucka
nepeceyeHun, YrnoBas, JoTtaruBaHua, CoBnageHuss v napameTpbl rpynnbl MoMCK nepeceyeHui:
DotaruBatb, NMepeceyeHune oceBbliX, [epeceyeHne oobemoB, Ycn. yanuHeHue ctepxHsa. [Napamertp
TouyHocTb Moucka nepecevyeHUn onpeadenseT, cynTaTb S NepecekaroMMICa CTEPXKHMU U NIacTUHbI,
paccTosiHue Mexgy Tenamu KOTOpbIX MeHblle 3TOoro napametpa. Ecnu pacctosiHue mexay Tenamu He
fonblle, TO 3ANeMeHTbl CYMTAKTCHA MNepecekalWwuMncd, M And HWUX BbINOMHAETCS AOTArMBaHMe U
nepeceyeHne. YCTaHOBMB 3TOMY MapameTpy Oonblioe 3HavyeHne, MOXHO 3acTaBuUTb Mepeceybes
[OBOMbHO yaarneHHble 0bbekThl. [MapameTp TouHOCTL YrnmoBasa onpedensieT, KakMe nnacTuHbl cyuTaTb
napanneneHbiMW. [nacTuHbl, yron Mexgy KOoTOpbiMWM MeHbLle [aHHOro napamerpa, CyYMTatoTCs
napanneneHbiMW. [oTArMBaHvMe napannenbHbIX MAacTMH He BbINOMHAETCS, a €cnv napannenbHble
NNacTWHbl AOCTATOMHO BrM3KW, TO MEXOy HUMW MOXET HaWTUCb NnowagHoe nepeceyeHve. MnowaaHoe
nepeceyeHne — 310 MepeceveHne, B KOTOPOM Crnedom OOHOW MracTuHbl Ha Apyron siensietca durypa
HeHyneson nnowaawn. lNnowagHoe nepecevyeHne CBUAETENLCTBYET O BEPOSATHOWM owwmnbke. Hanpumep,
nnowagHoe rnepecevyeHne MOXET yKasbiBaTb Ha 30HY, B KOTOPOW, TOMLWMHA MAacTUHbI paBHa CymMme
TOMWMH nepecekalwmxcsa nnactuH. B atom cnyvyae Heobxogumo OTpegakTupoBaTb  KOHTYPbI
nepecekawLwmxcs nnacTuH, a BMECTO 30Hbl MepecevyeHnss co3gaTb MNacTUHY [ABOWHOM TOMLLMHBI.
MapameTp ToyHOCTb YrnoBasi onpefensieT, B Kakux criydasax criegyer AoTArmBaTb Kpaw nnacTuHbl 4O
HenapannenbHoro emy pebpa. Ha puc. 8.12 yrmom o 00O03HadeH yron mexagy Kpaem MnacTuHbl U
bnusnexawen Gankon. Ecnv atoT yron MeHblle ykasaHHOro B napameTpe TO4HOCTb YrnmoBas, TO
JotarneBaHve GyaeT BbinonHeHo. Ecnu xe yron a 6onbLie atoro napamerpa, To pebpo, B JaHHOM cryvae
banka, OygeT cuMTaTbCsl HE KpaeBOW OMOPOW, a MPOCTO BXOASILLEN B TEMO NMACTWHbI, U AOTAMMBaHME HE
OyneT npousseaeHo. Napametrp ToyHocTb CoBnageHus BAWSET TOMbKO Ha ONepauuvio OOTSAIMBaHUS U
3a0a€eT, MpU Kaknx YCIoBMSAX OBE TOYKM KOHTypa OyayT cuutaTtbca coBnagawowumu. ITOT napameTp
JencTeByeT npu nobon onepauun peaakTUpOBaHMS 3MIEMEHTOB aHanMTUYEeCKoW mogenu. Ecnv Toukm
KOHTypa OKa3blBalOTCA Ha PaCCTOSHWMM MEHbLUE 3TOT0 NapaMeTpa, OHW CKIEMBAKTCA B OOHY TOYKY,
KOOpAMHATLlI KOTOPOW SBMASKOTCA CPEeOHUM apuMeTMHECcKUM KoopauHaT Onmuskmx Todek. [lapameTpol
rpynnbl Mouck [MMepeceveHnn: [otarmBatb, [lepeceyeHne oceBbix, [lepeceyeHne ob6BLemoB
onpegensieT, Kakne onepauum OyoyT Npou3BOAUTBLCA MPU HaXaTum Ha kKHonmky HanwTm nepece4veHms

BblAeJNIeHHbIX CTep)KHEVI n NnacTtuH J Ecnu napameTp boTtarneBatb YCTaHOBJIT1EH B MNOJI0OXKEeHUN Her,
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TO JOTAMMBaHWE He npoussoanTcs. Haobopot, ecnun napameTp JoTArMBaTb YCTaHOBUTL B nonoxeHue Aa,
a napameTpbl [MepeceyeHne oceBbix U [lepecedyeHne obvemoB — B nonoxeHne Her, Oyner
npoun3BedeHo TONMbKO AoTsarMBaHuMe, ©0e3 co3daHus nepeceveHun. Ecnn Bce Tpu aTM napameTtpa
nepeBectn B mnonoxeHve HeT, TO HM [OTArMBaHUS, HU NepeceveHnsi OOLEKTOB Mexay cobon
npou3Boautbca He OyaeT. Tem He MeHee, JaXe ecnu BCe TPU 3TWM nMapaMeTpa BbIKMOYeHbl, OyaeT
NpOoM3BOANTLCS NMOUCK NEpPeceYeHmnini ONOpPHbIX TOYEK U OTPE3KOB Mexay cobol N ¢ KOHTypaMu OOBHEKTOB.
MocnegHun napameTtp, Ycn. yanuHeHue CTEPXHSA, BNUSET Tonbko Ha AotsarmBaHve. OH onpeenser,
paccTosiHue OT KOHLA CTePXHS BOOMb ero ocu, obbekTbl B npedernax KOTOpOro CYMTatoTCs
nepecekawLwmmMmm anemeHT. Ecnu Tako obObekTbl HangeH, KOHEL, CTepXHSA OyaeT npogfieH 4o Hero, a
€CMNN HET — KOHeL, CTEePXXHSA OCTaHeTCA Ha npexHem mecTe. [pyrum napaMeTpoM, KOTOPbIA BNUSET Ha
YHKUMIO OOTArMBaHUS CTEPXKHEN, ABMSETCA napamerp CTepxHst JoTtarnBaTtb. OTOT nNapameTp MOXeT
npuHumatb 3HavyeHus Havano u koHeu, KoHeu, Hayano u He potarueatb. 1o ymonuaHuio ang
CTEepXXHel 3TOT napameTp yCTaHaBnuMBaeTcsi B nonoxeHne Hayano v KoHew, paspeluasi Takum obpasom
JotarneaHMe 060Mx KOHLIOB CTEPXKHSI.

Cneayouas pyHKUMUA CRYXUT ONS yaaneHus nepecevyeHuii BblaeneHHbIX 3N1IeMeHTOB.
%= YbpaTb nepeceyeHns BblAeNeHHbIX CTepPXXHeW N NNacTuH

OTa dyHKUNA yaansieT nepecedeHns BbiAeNeHHbIX anemMeHToB. Ecnn kpome nepeceyeHuss mexay cobon
y 9reMeHTOB eCTb Apyrne nepecedyeHusl, yoansTca TOMbKO Te, KOTOpble OTHOCATCSA K BblAENeHHbLIM
afnemMmeHTamMm, a gpyrue octalTcsa 6e3 nsmeHeHns. CoOOTBETCTBEHHO, €CNU BbiAENEH TONbKO OAUH 3MEMEHT,
aTa pyHKUMA He cpabartbiBaeT. [pyrum crnocobom yaanutb nepeceyeHunss SBnsSeTcd yaaneHue Todek
nepecevyeHni B pexume PepakTupoBaHue AONOMHUTENbLHLIX OMOPHbLIX ToYek/OoTpe3KoB Ans
TpuaHrynsauum (cMm. puc. 8.10), Tak Kak C TOYKM 3peHNst pefakTMpoBaHnsa nepecedyeHmns ABAsTCS TOYHO
TakMMK e obbeKkTamu, Kak 1 ONopHbIE TOYKW/OTpeskn, AobaBNeHHbIE BPYYHYIO.

Cnepywouwan Tporka KHOMOK nNpeaHasHavyeHa pAfi1 HaHEeCEeHUSs] Ha CTEPXHM W MNacTUHbl KOHEYHO-
3NEeMEHTHOMN CETKU:

@ HacTtponka napameTpoB TpuaHrynsuum

@ TpuaHrynupoBaTtb BbiAefieHHble CTePXKHU U NITacTUHbI

Ll

i@ MepeTpuaHrynuposaTb BblaeneHHble NNacTUHbI MO CYLWEeCTBYIOWMM TOYKaM
KomaHga @ HacTtporka napamMeTpoB TpUaHrynsauMM OTKPbIBAET [MANoroBoe OKHO, KOTopoe
Nno3BonsieT HaCTPOMTb MNapaMeTpbl  FEHEPUPYEMbIX  KOHEYHO-3MIeMEeHTHbIX  ceTok.  CAlOUNP-
KOHCTPYKUWUN unmeeT Tpu reHepaTopa KOHEYHO-INTIEMEHTHbIX CETOK: OAWH TPEYronbHbIi U OBa
YyeTblpexyronbHbix. Oba YeTbIPeXyronbHbIX reHepaTopa MOryT KPOME YETbIPEXYTONbHBIX 3NIEMEHTOB CETOK
reHepupoBaTb M TPEYrofibHblE 3NEMEHThI. Pa3nuune mexay OBYMSI YeTbIPEXYrOfbHLIMW reHepaTopamMm
3aKIIOYaeTCs B TOM, Kak OHW BedyT cebsa y onop u B cepefuHe nponeta. CeTku, creHepupoBaHHbIE
YeTbIPEXYTONbHBIM FEHEPATOPOM, SIBMSOTCA PErynspHbIMA B MPOSIETHLIX 30HaX, a B afanTMBHOM
YeTbIPeXYrofibHOM CETKU NMOBTOPSAIOT ovepTaHus onop (puc. 8.15).
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. a /4 HAHP AR PRI RSP A O A
Puc. 8.15 Hactponku TpuaHrynsaumm u pesynstat reHepauum pasnmnyHblX CETOK: TPEYronbHOW,
YeTbIPEXYronbHOW M aaanTUBHOW YETbIPEXYTONbHOWN.

OcCHOBHbIM NapaMeTpoOM reHepauum ceTok nnactuH aensietca LWar, koTopbii  onpegenser,
MaKcuMmarbHylo AnvHy pebpa TpeyronbHWKa UNM 4YeTbipexyronbHuka cetkn. Kpome aToro napametpa,
nonesHoiM siBNseTca napametp [o6aBnATb HOBbIe TOYKWU, KOTOpbIA B nonoxeHun Het nossonser
€o30aTb KOHEYHO-3NEMEHTHYI CeTb COeAMHAS TOMNbKO CyLLECTBYHOLIME OMOPHbIE TOYKM U OTPE3KM.
PasymeeTcs, 3TO Te ke camble OMOPHbIE TOYKM, KOTOPbIE CO34alTCs MHCTPYMEHTOM To4vku/OTpesku u
NPy HaxoXaeHUN nepeceyeHunn.

[lna reHepaLmm CETOK CTEPXHEN NPEAYCMOTPEH TONbKO OAMH napameTp: Pa3buBka cTtep)xHen no AnvHe,
onpegenslmMi MakCUManbHYH ANWHY CTEPXXHEBOIO KOHEYHOrO 9reMeHTa, Ha KoTopble [pobutcs
CTEPXEHD.

Kaxxgomy CTEpXHIO M MnacTvHe aHanuTUYecKon MoAenu MoryT ObiTb MPUCBOEHbI MHAWMBUAYalbHbIE
HacCTPOMKM TpuaHrynsauun. NpocMOTPeTb, Kakne HaCTPOMKM B HACTOSILLEE BPEMSI MPUCBOEHbLI 3MEMEHTY
pacyeTHON CXeMbl MOXHO B MapaMeTpax anemeHta — B naHenun CeomncrtBa wnu MapameTpbl. HacTponkm
TPUAHIYNALUM XPaHATCSA B MracTuHax B napameTpe TpuaHrynauusa, a cTepxHsx — B napametpe LUar
pa3buBKu cTepxHa (puc. 8.16).

2 4l

B Tpuanryasuun

Crepmrer, m 10.00

T,

\llar pastierH creprsrs, v [OI]
< a) 0)
Touanryasuus War pas6ueky crephs. M TNnactun

HaCTpoiu TpHaRranALMA nnacTHHsL <o War pastiuekm cremxs, ECAMTO cHaverie pasno METaa 1 HECTRONKM TRMHT WAL MRSCTHA
AMDN4EHLHD) = HCNDMBSOBATE HACTROH HYI0, TO B KaNECTEE WAT'a MPHHHMAETCR GHaleHe IM_FEA_MESH_SHELLOPTS)
SHAMMTUHECKD MOENH, EOLEPHAEN AZHHUID U3 AMAN0ra <HACTPOHKU TPUAHT UAALMLS
nactiny (M_FEA_MESH_SHELLOPTS) [M_FEA MESH_BARDIV]

a) 6) B)
Puc. 8.16 Hactponkun TpuaHrynsumm B napameTpax
a) nnacTuH 0) CTep>XHeW B) aHaNMTUYECKON Moaenu

Pwuc. 8.17 TpnaHrynaums B nopsigke
a) OT MeHbLLEro wara K dbonblemy
©) ot GonbLuero wara K MeHbLLEMY

Ecnn y napametpa TpuaHrynauma ycraHosneHo 3HadeHue <lo ymonuyaHuio> vnun napametpy Llar
pa3buMBKKN CTepPXHA — 3Ha4YeHne 0, 3TO 3HAUUT, YTO JaHHOMY IMIEMEHTY He NMPUCBOEHbI MHOUBUAYaNbHbIE
HacTpomkn TpuaHrynaumn. Ecnn  snemeHTy He npuCBOeHbl WHAMBMAYanbHble HAacTPOWKM, TO
TpWaHrynmpoBaTbCs OH OydeT, MCNomnb3ys HAacTPOMKU TpUaHrynsauMu COAepKallen ero aHanmMTU4eckon
mMoaenw.

Komanga @Tpuaurynuposaﬂa BblAerneHHble CTepPXHU U NNacTUHbI NPOM3BOAUT TpUaHrynauuto, To
€CTb HaHOCUT Ha 3NneMeHT KOHEYHO-3JIEMEHTHYI CeTb. TpVIaHFyJ'IﬂLI,VIﬂ BHa4varne pa36MBaeT cornacHo
wary TpuaHrynaumm oTpesku-nepecedyeHunsd, cosgaHHble KomaHgon Hantwm nepece4yeHusa BblAeNieHHbIX
CTep)KHEﬁ U NNacTuH, 1 OOMNONMHUTENbHbIE OMNOPHbIE OTPE3KU TpUuaHrynauumn, co3gaHHble MHCTPYMEHTOM
TO‘-IKVI/OTPSSKVI, a 3areM BbINOMHAET TPUaHrynAauuo Kakgown nnactuHbl. Ecnun OTpE3OK-NnepeceveHne
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coeunHAeT nNiacTuHbl C pa3HbIM LWWAromMm TpunaHryndauumm, ana ero pa36VIBKVI BbI6VIpaeTCF| HaUMEHbLUWIA Lar.
TpVIaHFyJ'IVIpOBaTb MOXHO KaK BCH aHaliMTU4eCKyro MoAerb Ccpasy, TaK U J'II'06yI'0 BblENTEeHHYI0 €€ 4acCTb.
OaHako TPpUaHrynmpyda moaernb FIO(bparMeHTHO, Haao genartb 3TO B nNopAgke OT HauMeHbLlero wiara K
Haw6onbmemy, MHa4ye KOHEYHO-3NEMEHTHbIE CETKU OKaXyTCA HecornacoBaHHbIMU. [MNoacHuM 3TO.
I'Ipep,nonox(MM, Yy HaC eCTb [Be nepeceKkarwmxca Mexny cobor nnacTuHbl C Pa3HbIM LLAarom
TpuaHrynauun. Ecnu mbl OTTpuaHrynmpyem BHa4dane nnactuHy ¢ MeHbLlM Larom, a notom C oonbLnMm,
TO UX KOHEYHO-3INMEMEHTHbIE CEeTU OKaXXyTCA COBMECTHbIMU, a €CIin BHavarne nnactuHy C OOonbLUMM LLarom,
a NnoTomM C MeHbLUMM, TO HET. Pe3yanaT obeunx nocrnegoBaTenbHOCTEN TpuaHrynaumm nokasaH Ha puc.
8.17.

Ecnu nnacTtuHebl yxXe Obinin OTTpUaHrynmposaHbl, 1 Bce, 41O Tpe6yeTC$| — 3TO nepeTpunaHrynmpoBatb OgHY
U HECKOJ1bKO NiacTuH, He 3aTparnBad NnMHUmM nepecevyeHusd, To eCTtb He paspyLlad COBMECTHOCTU Yyxe
CreHepunpoOBaHHbIX KOHEYHO-3NMEeMEeHTHbIX CETOK, cnefyeT BOCMNONb30BaTbCA KomMaHaown nepeTpuaHrynM-

seee

poBaTb BblAeneHHble NacTUHbI NO CYLIEeCTBYIOLWUM TOUYKaM &0 |,

3akaH4MBas NOSICHEHWS O TPMaHrynaLMmM, HeobxoamMMo caenaThb eLle ABa 3aMmevaHus. Bo-nepsbix, nobas
KOMaHaa, KoTopasi BrieyeT 3a coboM M3MEHEHME KOHTYpa MracTuHbl MW OMOPHbLIX TOYEK MMM OTPE3KOB,
yAansieT HaHEeCEHHYI0 KOHEYHO-3NEMEHTHYH CeTKy. BO-BTOpLIX, BbINOMHEHWE TPUAHrynsaummM Ha camom
aene He gaBnsietcd abcontoTHO obs3aTenbHbiM AeNCTBUEM. AHanuTUyeckass Mogenb MOXeT ObiTb
nepegara B K JIMPA 1 MuHya TpuaHrynsauuio. B atom crnyyae ons nocTpoeHust KOHEYHO-3NeMEHTHOM
mMogenu ByayT NCNonNb30BaHbl TPEYrofNbHUKK, Ha KOTopble pa3buTa mogens AN Bu3yanusauun.

CnepytoLuei rpynnon UHCTPYMEHTOB ABNSATCS UHCTPYMEHTbI PacChinaTb-CKNENTb.

% PaccbinaTtb — pas3nennTtb BblaeneHHble NNacTUHbl Ha TPEeYrofibHUKN, a CTEePXXHU Ha OTPEe3Kn
o
5] Ckneutb — O6'be,lJ,I/IHI/ITb BblAeneHHble NNaCTUHbl UM CTEPXHU

WHcTpymMeHT Paccbinath pa3genseT BblOeneHHble arneMeHTbl. Ecnu anemeHT 6bin TpuaHrynupoBaH, TO
pasgerneHne MpPOUCXOQUT Ha SAYEerKnm CEeTW, TO €eCTb Kaxaasl A4venka CeTU CTaHOBWUTCHA OTAESbHOM
NIacTMHOM unu ctepxHemM. Ecnu anemeHT He Obin TpuaHrynmpoBaH, TO OH paccCbiNaeTcsi COrfacHo
TPEYronbHMKOB, Ha KOTOpbIE pasdensieTca nnactuHa gns Busyanusaumn. MHorga paccbinatb 3nemMeHT
Henb3s. OTO MPOMCXOAUT, KOrda OMOPHbIE TOYKN HE NEXUT B BEPLUMHAX CETU UIM OMOPHbIE OTPE3KM He
nexar Ha ee pebpax. Torga nepeq BbIMOITHEHUMEM KOMaHObl HEOOXOAMMO BbIMOSHWUTL TPUAHTYMSLMIO,
KOTopasi Co34acT CETb, NPOXOASALLYIO Yepes3 OMOPHbIE TOYKN N OTPESKMU.

WHcTpymeHT CknenTb NbiTaetcs oO6beauHUTL BbIAENEHHbIE MMACTMHbI UMW CTEPXHW. JTa KOMaHaa
00beaMHSET NNacTUHbI, KOTOPbIE NeXaT B OAHOW NNMOCKOCTU U NepeceKkalTcs U CTEPXKHU, KOTopble nexar
Ha OQHOM NPSIMON U NepekpbiBatoTcA. He 0b6beanHATCA NNacTUHbI U CTEPXKHU, KOTOPbIE MMEIKOT pasHoe
nonepevyHoe CeyeHne unu marepuan. 3Ta KoMaHOa MOXET OKal3aTbCsl MOSie3Hon, YToObl 06beguMHUTL
3MEMEHTbI OAHOWM MNMOCKOCTU, KOTOpbIE MO KakoW-TO MPUYMHE OKasanucb pasferneHbl, HanpumMmep CTeHbl,
pacnonoXeHHble ofHa Ha OpYyron.

C ucnonb3oBaHuem komaHg Ckneutb-Paccbinartb MOXHO «MEPEKPOUTb» KOHTYP NNacTWHbI, Hanpumep,
YTOObI Ha3HaYUTb €€ YacTu Opyryto TonwmHy. Cepus pucyHKoB Ha puc. 8.18 nokasbIBaEeT, kak 370 caenarb.

L~ -

1) 2} 3) 4) 5) &)
Puc. 8.18 PaszgeneHne nnacTuHbl Npy NoMoLLmM koMaHa Paccbinate — CkneunTb

1), 2) Ha nnacTtuHy npv nomoLum MHCTpyMeHTa Toukn/OTpe3Kkn HaHOCUTCH CEKYLLIUIA OTPE3OK.

3) lMnacTtuHa TPUAHIynmpyeTca C KpynHbiIM LWarom npu nomMowm KOMaH4bl TpMaHryﬂMpOBaTb
BblAeJrieHHble CTepPXXHU N NNaCTUHLI.
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4) YpansTca nNUWHNe dparMeHTbl CEKYLLEro oTpeska B peXvMMe pedakTUPOBaHUS OMOPHbLIX TOYEK U
oTpe3koB (cMm. puc. 8.10).

5) BeinonHsieTcs komaHga Paccbinathb.

6) Yactu nnacTuHbl Bbille CeKyLero oTpeska W HKe CeKyLlero OoTpe3ka COEAMHSIIOTCS KOMaHOow
CknenTb.

AHanorn4HbIim o6pasoM MOXHO pa3aennTtb CTePXXEHb B I'IpOVISBOJ'IbHOVI TOYKEe ero ocu.
prnna KOMaH[, CBA3aHHbIX C BbipaBHMBaeEM, BKITHOHaET NATb KOMaH4:

! CpenarTb ropusoHTanbHbIMUA. JTa onepauus NpPoeunpyeT Kaxayl BblOENEHHYIO MNacTuHy unu

*~~ CTepXeHb Ha rOPU3OHTAmNbHYI MIOCKOCTb, KOTOpas MPOXOAMT Yepes LIeHTP 3TOM NNacTUHbI N
CTEPXXHS, U NEePeHOCUT UX B HaigeHHY npoekuuio. [Ons KaX4oro M3 arnemMeHTOB MMoCKOCTb CBOS.
Mocne 3aToi onepauuy nrowagb MNacTWHbl paBHa NMOWaAM ee MNPOeKUMU Ha ropM3OHTaNbHYH
MMOCKOCTb, a ANNHA CTePXHS — ATIMHE ero NPOEKUMM Ha rOPU3OHTaNbHYIO MIOCKOCTb.

"L Cpenatb BepPTUKalNbHbIMU. OTta onepauna npoeumpyeT Kaxayr BblAENEeHHYH NNnacTtuHy wunn
CTepXeHb Ha BepTUKalribHyk MJIOCKOCTb, KOTOpad MnpoxoauT 4Yepe3 UEeHTP 3TOM nnacTuHbl Unn
CTEPXHA, N NepeHoCUT ux B HaI;Ip.eHHyPO npoeKuunto. [ns kaxgoro 13 anemMeHToB MNOCKOCTb CBOSI.
Mocne aton onepauun nnowadb nnacTuHbl paBHa nnowagn ee npoekummnm Ha BepTUKalribHYyro
NITOCKOCTb, a AfinHa CTepPXXHA — AJNTMHe ero npoekunn Ha BepTukarbHYH NNOCKOCTb.

—=*| YcpeaHuUTb. Bbluncnser CpeaHo MrOCKOCTb NNACTUH UMM CTEPXHEN U NPOeuMpyeT B Ha Hee.
Ecnn 6binu BbigeneHbl NNacTUHbI, TO MIIOCKOCTb MPOXOAUT Yepes LEeHTp nnowagen nnactuH, a
€Cnn TONMbKO CTEPXXHU — TO Yepe3 LEeHTp ANUH cTepxHen. o nnowanblo nnacTuHbl B AaHHOM
cryyae nogpasymeBaeTcsl Cpe3 MNacTuHbl MO ee CepeduHHON MITOCKOCTW, a Nof CTEepXKHEM —
y4acCTOK OCU CTepXH4A B npeaenax ero AnuvHbl, ApyruMy crioBamMiu, npu HaxoxXgeHun nonoXeHuaA
cpenqHen MNOCKOCTU WrHOPUPYeTCsl TornuwMHa anemeHToB. [locne atom onepauun nnowagb
NNacTuHbl paBHa Nnowaan ee NPOEKUUM Ha CPELHIOK MNIOCKOCTb, @ ANMHA CTEPXHSA — AJIMHE ero
NPOEKLUMM HA CPEAHIOK NITOCKOCTb.

O6pasey BblpaBHMBaHuA. [lenaeT BbigeneHne obpasuoMm gns komMaHabl BbipaBHATHL no
o6pasuy. Npn 3TOM LBeTa 06BHLEKTOB, Ha3HAYEHHbIX 06pa3L oM, MHBEpPTUPYETCS, a kHonka ObpaseL
BblpaBHMBAHUSI CTAHOBUTCS HaxaToW. YToObl BEpHYyTb 3f€MEHTaM WCXOAHbIA LBET, HaXMuUTe
kHonky ObpaseL, BbipaBHUBaAHUSA eLlle paas.

4 BblpaBHATL no ob6pasuy. BblpaBHATL Bbl4EreHHble MacTMHbl U CTePXHM No  obpasuy,
~ yKkasaHHOMy KomaHgon OOpasel BblpaBHMBaHMA. JTa KOoMaHga npefHasHadeHa Ans
NpoeLMpPOBaHNsl OQHOMO 3NieMeHTa Ha MocKoCTb gpyroro. Puc. 8.19 nnntoctpupyer ee gencraue.

[N

MycTb Ham HeobxogMMO CripoeLnpoBaTh KPUBOIMHENHBIV 3fIEMEHT Ha nockocThb (puc. 8.19, a).

8)

O
Puc. 8.19 Vcnonb3oBaHue komaHabl BbipaBHATL No o6pa3uy

Bblgensiem anemeHT, nexalumi Ha NiToCKOCTM M Ha3Ha4YaeM Sr1EMEHT, Nnexallni Ha NIToCKOCTM 0bpasLom
0N BblpaBHMBaHUS, HaXaB Ha kHomnky Obpaseun BbipaBHUBaHuA. [1pu atom y obpa3ua MHBEPTMPYETCS
uBeT. [Janee BblgensieM KpuBOMUHENHbIM obpasey (puc. 8.19, 6). [danee, HaxmMmMaem Ha KHOMKY
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BbipaBHATbL Mo obpa3suy. KpuBonuHerHbid obpasel, Obin cnpoeuypoBaH Ha MAOCKOCTb U MEPEHECEH B
cBoto npoekuuto (puc. 8.19, B). OTxmmaem kHonky OBpasel BbipaBHMBaHUSA, YTOObI BEPHYTL 0OpasLy
BblpaBHMBAHNSA UCXOOHbIN LBET.

06pa3LI,OM BblpaBHMBaAHUA MOXET ObITb TaKkke MU Henmnockas NOBEPXHOCTb. Pe3yanaT paGOTbI KOMaHAbl
BblpaBHﬂTb no o6pasu,y 3aBUCUT OT TOro, MOXHO JIN LEHTP Kaxkaomn rpaHn BbipaBHMBAEMOIo obbekTa
cnpoeuupoBatb Ha nnowanb KaKOIZ-HI/I6y,D,b rpaHun o6pasu,a BblpaBHMBaAHUA. Ecnn pa, To BCe rpaHun
BblpaBHMBaeMOVI NOBEPXHOCTU NPOEeUMPYTCA Ha Te rpaHu noaerHocm-o6pa3u,a, Kyda nonan UeHTp.
Ecnu Het, TO on4a I'IOBerHOCTI/I-06pa3LI,a BblHYMCNAETCA HeKada ycpeaHeHHaA NNOCKOCTb, U BblpaBHMBaA-
eMad NoBepXHOCTb NPOCTO NpoeunpyeTca Ha Hee.

Cﬂeﬂ,leLLl,aﬂ roynna KkoMaHa, npegHasHadeHa ana OuarHoCTUKM LUeNOoCTHOCTU aHanuTU4ecKkom mMoaenmu
3AaHnA.

% HaCTpOﬁKa napamMmeTpoB ANarHOCTUKU LUEeNMOCTHOCTHU aHanuTMyYeckon moaenu
‘@) BbinonHuTtb ANarHOCTUKy UesioCTHOCTHU aHanuTU4yeckom moaenu

KoHeuHO, nporpamma He MOXET 3aMeHWUTb 4enoBeka W OonpeaenuTb, NPaBUMNbHO N MOCTPOeHa
aHanuTuyeckasi Mogenb U BCe, YTO OHa MOXET — yKasaTb Ha NOA03pUTENbHbLIE C €€ TOYKN 3pPEHUsT MecTa.
YT1obbl onpeaenvTb TakMe MecTa, UCMOoNb3YTCs Crieumann3vpoBaHHble NpoLeaypbl, KOTopble B 4aHHOM
KOHTEKCTE Ha3blBalOTCA NMpoBepku. Ecnn aHanutMyeckas mMofdenb YOoBMEeTBOpPSieT NPOBEpPKe, NpoBepka
«MOSYNT», a ECIM HET — TO Bbl4aeT TEKCTOBOE AMarHocTu4eckoe cooblieHne B 3aknagky OwwMOKM OkHa
CnyxebHaa uHdopmaumsa kak Ha puc. 8.20. [IBONHOM LLENYOK Ha CTPOKE COOBLLEHUSA NPUBOOMUT K TOMY,
YTO Ha CXeMe BblOensaAeTcs MeCTO, KOTopoe npuBeno K owubke. Kakve xe npoBepku BbIMOMHAET
CAMONP-KOHCTPYKLUMNWN? Habop aona guarHOCTUKM BKIoMaeT ©oree AecATM MPOBEpPOK, Kaxayr M3
KOTOPbIX MOXHO BKIHOYMTb, OTKIHOYMTb, @ OJI HEKOTOPbIX Takke HacTpoUTb MapameTpbl. BknioveHue,
OTKMIOYEHME M HaCTpoOKMKa napameTpoB NPOBEPOK OCYLLECTBASIETCA U3 guanoroBoro okHa Hactponku
aunarHoctukm (puc. 8.21), KOTOpoe BbI3bIBaeTCA KOoTopoe komaHaou Hactpomka napamerpoB

AWNAarHOCTUKM LIeNTOCTHOCTU aHaNMUTUYECKOMN Moaenu .4 .

HacTpoiiy aMarHocTHIEH @

Mpoeepka Mapametp
MpoBepka reoMeTPUM JNEMEHTA NNACTHHE N0 OTHOWEHKWKD PagUycoE R/T 75.00
TMoN0XEHNE JONOAHUTEARHE TOHEK MM OTPEIKOE OTHOCUTEAEHD KOHTYPA 100,000 MM
TMpoEepka BAMI0CTH NAPANNENEHEX CTEPHHEN []

MNpoEepka HENEPECEYEHWUA NAPANNENEHER N3 THH

MpoBepka BAMIOCTH NAPANAENEHEX NASCTUH
MpoBepka PAcCTOAHNA MEXAY KOHTYPAMK 06BeKTa | 100.000 mm
CTepeHs UMEET NONEPEYHOE CEUEHME MO YMONYEHUIO
MpoBepka TOAWWHE NAACTHHE | 100.000 mm
MpoBepka LEnoTHOCTH NAACTUHEI

MpoBepka NOADKEHUA AHATUTUYECKOH MOJEAN BPXMTEKTYPHOMO 3NEMEHTA

FEEEEEORE

MpoBepka NPUAGKEHNS HArPY3KN

ZnyswebHanA vhdoprauma v o X
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OTHOWEHWE pagHyca ONMCaHHOE OKPYKHOCTM K BAMCAHHOMY NDEBEILAET Sa0aHH0E SHaueHue 10,00,
OTHOWEHWE PAIHYCS ONMCAHHOM OKPYAHOCTH K BNMCEHHOMY NDEBEILAET S41aHH0E 3HaveHwe 10,00,
OTHOWEHWE PATHYES ONMCAHHOM OKPYAHOCTH K BNMCAHHOMY NDEBLILAET SalaHHoe sHaveHwe 10,00,
OTHOWEHHE PAAHYSE OMMCEHHON OKPYKHOCTH K BNHCEHHOMY NPEEEILAST 3a0aHHoe sHaueHue 10,00, I

|I'Iapanﬂeﬂmee MAGCTUHEL HE MOTYT 06PA30ELIEATE NEP ECEHEHUA N0 NAOWAAM

. 0K ] [ OTMEHA ]
OTHOWEHWE PANHYSA DMMCAHHOM OKPYKHOCTH K BIMCAHHOMY NPEERILAST 3a0aHH0E SHaqeHwe 10.00.

M4 4 » M % Mpouecc A OGbénel b Cwmdkm

Puc. 8.20 BbineneHne MecTa, COOTBETCTBYIOLLIETO Puc. 8.21 [inanorosoe ok+o HacTpoitku
[VArHOCTUYECKOMY COOBLLEHMIO ANarHocTuku

BbI6OpoYHO nNpongemM rno BaKHENLLMM NpoBepKam, YTobbl onncaTtb X BO3MOXHOCTU. [NepBasi npoBepka —
npoBepKa reoMeTpumn aremMeHTa NnacTuHbl MO OTHOLIEHUO pagmycoB R/r. 3To ogHa u3 cambix 6a30BbIx
NMPOBEPOK, KOTOpas 3aKYaeTcsl B HAaXOXOEHWM COOTHOLUEHUS paduyCcoB OMUCAHHOM R M BNMCaHHOW r
okpyxHocten. MK JIMPA He obpabatbiBaeT anemeHTbl, ecnn R/r > 50. [dpyrme npoBepks — NpOBEPKU
Onu3ocTn napannenbHbiX NNacTMH U napanmnenibHbIX CTEMKHEN — WLLYT 3MeMEHTbl aHanuTU4EeCKOn
MOZEenu, KOTopble 3aHMMAKT OOHO U TO e MOMOXEHNe B NMPOCTPaHCTBE. TpeTbs MpoBepKa — NpoBepKa
NPUNOXEHNsT Harpy3kn — onpegensier, He ocTanack Ny Harpyska WM ee 4acTb HEMPUIOXEHHON, OPYTMHA
cnoBaMu, Hallencsa Nu Nod Kaxaown Harpyskon 3reMeHT pacyeTHOW CXEMbl, KOTOpbIN ee BOCMPUHUMAET.
Ewe ogHa npoBepka — MpoBepKa MOMOXEHUS aHANUTUYECKON MOAENV apXUTEKTYPHOTO 3reMeHTa —
ONPEeLENSET, NEXUT NN XOTs Obl YacTb aHaNUTMYECKON MOAENM 3reMeHTa B 0O6beme apXMTEKTYPHOro
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ANneMeHTa, U3 KOTOpOro oHa Obina cospaHa. [na noxoxen uenu CNyxuiT ewle ogHa KoMmaHAa u3 rpynnbl
ANarHoCTUKA:

+ [lOoKaszaTb UCXOAHbIe 3feMeHTbl, U3 KOTOPbIX Obinun NMOCTPOEHbLI BblAeJieHHble 3JJNIeMEeHTbI

B ananuTMueckoW moaenu

OTa KomaHga npAa4veT BCe 3r1€MEeHTbI apXI/ITeKTypHOIZ MoAdeNn " NoKa3bliBaET TOJIbKO T€ 3NeMEeHTbl, U3
KOTOpPbIX Obinu NOCTPOEHDbI BblAENIeHHbIE 3JN1IEMEHTDI aHanuTnyeckon mogenu. Ecnn B MOMEHT Haxartus
3TOW KHOMKM OKHO aHanuUTU4eCKOW MOAenu Haxoaunoch B pexunme AHanuTtu4yeckas mopgenb (KHOI'IKa Ha
naHenn NHCTpyMeHTOoB Bug Ha>|<aTa), nponucxoguT OTKMKOYEHME ITOro pexxmma.

MocnenHas komaH4a pexuMma yKasblBaHUs 3anucbiBaeT CPOPMMPOBAHHYIO aHanMTUYecKyto Mogenb ans
MK JINPA:

ﬂ CoxpaHuTtb aHanuTu4eckyto moaens ans MK JIMPA

CoxpaHeHne aHanuTuyeckon moaenu kak pacyetHon cxembl MK JIMPA. Ota komaHga cosgaeT yanbl U
3MNeMeHTbl KOHEYHO-3NeMeHTHoN moaenu. Kpome ysnoB U 3reMEeHTOB KOHEYHO-3NEeMEHTHOW Mogenu
Tekywas Bepcua CAMNPUP nepepaet Tawke Harpyskn. Ecnn anemeHTbl pacyeTHOM CXeMbl UMERT
nepecevenns (cMm. puc. 8.11, komaHga Hantn nepecevyeHusi BblaeneHHbIX CTEPXKHEN U NMACTUH), TO B
MecTax nepecevyeHun obecrneuymBaeTcsl COBMECTHOCTb KOHEYHO-3NIEMEHTHbIX CETOK, HaHECEHHbIX Ha
3MNeMeHTbl aHanuTU4ecKon Mogenu C MOMOLLBbIO KOMaHg TpuaHrynauun. Kak yxe oTmedanocb npwu
onucaHuM KOMaHf MepeceyeHus, ecnu BCe Credbl OQHOrO MepecedeHus coBnagalT, TO B MecTe
nepeceyeHns nepecekarLMecs arNeMeHTbl pacyeTHON cxembl ByaeT nmeTb obLwmi y3en. Ecnu xe cnegpl
OOHOrO rnepecedyeHMs He COBMagjalT B MNPOCTPaHCTBE, TO MeXOy COOTBETCTBYHOLLMMU Y3namu
nepecekawLmxcs anemeHToB OyayT cosgaHbl abcontoTHo xecTkne Tena (AXKT). Beibop B nonbay
cosganua AXKT npoucxoguT ecnv paccTosiHue Mexay ysnamu, KOoTopble AOMmKHbl 0Bpa3oBbiBaTb
nepecevyeHune, bonble, yem napameTp TOYHOCTb OGbeAuHEeHUA OObekTa aHanuTM4eckas Moaerb.
Ecnn pacctosHve mexay y3namu, obpasyllwmMuM nepeceyeHue, MeHblle napameTpa TO4HOCTb
06beaAnHEHUA, Torga BMECTO HECKOMbKUX y3MnoB, coeauHeHHbIX B AXKT, obpasyetca oanH obLiui ysen ¢
KoopauHaTamn, paBHbIMU cpeqHEMY apudMETUYEeCKOMY Yy3noB, oOpasyrolmnx nepeceveHne, puc.8.22.
Mpn 3TOM MOrYT HECKOIBKO UCKa3UTbCH KOHEYHO-3NIEMEHTHbIE CETKM.

Viasl
nepeceeHHs!

8 Haumerosatne AHANMTUMECKAR MOAEND BAPHAHT 1

[aeess ChenE LA R

B 1 yvien

O6begnHens, M
HavMeHBLEE PACCTOAHNE MEXKAY 0ELEAMHAEHEIMU YINAMH (B MECTL

nepeceyeHa) KOHEYHO-3NEMEHTHBIX CETOK Pa3HLIX 3NEMEHTOE,
MEHbLUIE KOTOPOro TOMKN CKNEMEaIoTeR B ogHy (M_FEA_TOL EL)

Puc. 8.22 PacuetHas cxema [NK JIMPA Ha nepeceyeHun nniacTuH

Harpy3km M MOMEHTbl, 3afaHHble B aHanuMTU4eckon Mofenu, MNepenalTcs B PacCyYETHYID CXemy
COCPenoTO4EHHBIMM CUNaMn U COCPEaOTOYEHHBIMU MOMEHTaMMU.
1. CocpenoToyeHHbIe Harpy3ku ¥ MOMEHTbI MEPealoTcsl B pacyeTHYH0 cXxeMy 663 U3MeHeHWI.

2. JlnHna kaxgon wms pacnpeneneHHbiX no JNIMHUKM Harpy3ok Ui MOMEHTOB pasfendAeTca Ha y4acTKu
ONMHOW He Bornblue wWara ONCKpeTnsauunm, n B paCH4eTHYO CXemMy nepenaetca paBHO,EleVICTByPOU.laFI 3TOMY
y4acTKy cocpenoTo4eHHaA Harpy3ka nim MOMEHT.
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3. PacnpegeneHHble No nnollagn Harpyskv pasbuBaloTCsl Ha Yy4acTKU CETKOM C MpeuMyLLIeCTBEHHO
KBagpaTHbIMU sYeiikaMu U pasmepoM pebpa syeilku He Gonblie Liara AUCKpeTusauun. B pacyeTHyto
CXeMy NMepenaeTcs CoCpenoToOYeHHas cuna — paBHOAENCTBYHOLLAA KaKaoro yyacTka.

Harpy3KV| N MOMEHTbI B aHanNUTU4Yeckon moaenu 3apatotcst 6es NMPUBA3KN K MOoAenAam, K KOTOpbIM OHU
NPUIOXeHbI. I'IoaTomy B MOMEHT 3anumcu pacquHoﬁ CXeMbl Tpe6yeTC;| HaWTW KOHEYHblE ANEMEHTHI, K
KOTOPbIM NMpUnoXxeHbl COCpeaO0TOYEHHbIE CUITbl U MOMEHTbI, NoNy4YeHHble Nnocne ANCKPpeTU3aumnm Harpy3ok
pacquHon cxembl. Bo BpeMA MNOUCKa KOHEYHbIX 3NeMEeHTOB, K KOTOPbIM MNPUITOXEeHbl Harpysku,
MCNnonb3yeTcda AOBa napametTpa noucka: L noucka n R noucka. Ecnun Harpys3ka BbIXOOAWUT 3a npenenbl
KOHEYHbIX J3reMeHTOB, OHa 6y/:|,eT noMelleHa Ha KOHEYHbI 3NeMEHT, ecnu paccTtoAaHne OT TOYKU
NPUNOXEHNA Harpy3km 40 KOHEYHOro anemMeHTa He npesbillaeT R nowucka B nobom HanpaerieHnn nnn He
oonblwe L noucka BOoonb wunu NPOTUBONONIOXKHO  HanpaBneHua nencTeus BEKTOpa Harpysku.
HanpaBneHMe BEKTOpa MOMEeHTa onpenendetrcda no npasuny 6ypaB'~||/||<a. I'IapameTp L noucka MOXHO
Ha3Ha4YUTb Kaxaoomn Harpyske aHanuTudeckon mogenn. Ecnun napameTp L noucka He HasHayeH B
napamMeTpax Harpy3ku, T.€. B napamMmeTpax Harpy3ku 3agaHo L noucka = 0, To ans nomcka npuHUMaeTcAa
3Ha4yeHne no ymon4yaHuw, 3agaHHoe B OAHOMMEHHOM napaMeTpe TeKyLLLeI7I aHanuTU4eckom mopaenwu.
I'IapameTp noucka R noncka 3agaeTcs TONbKO B napameTpax TeKyLLI,eIZ aHanuTn4eckon mopenu.

Mpumepbl nepeaayn Harpy3ok n3obpaxeHsl Ha puc. 8.23.

R

Puc. 8.23 Harpysku 8 CAMTONP-KOHCTPYKLUWNU —

CBEPXY — 1 U3 npenctasneHme s MK NAPA — chnay Puc. 8.24 lNounck anemeHToB, Ha KOTOpbIe

OMMpatoTCs HarpysKu

Harpy3kn n MOMeHTbl B aHanuMTU4eckon Mogenu 3agarTtca 6e3 npuBA3KM K MOAensM, K KOTOpPbIM OHU
npunoxeHol. MOSTOMYy B MOMEHT 3anucu pacyeTHOM CxeMbl TpebyeTcs HaMTW KOHEYHble 3NTIEMEHTbI, K
KOTOPbIM NPUMOXEHbI COCPEAOTOYEHHbIE CUMbl U MOMEHTbI, NMOyYeHHbIe NOCHe AUCKPETU3aL MmN Harpy3oK
pacyeTHOM cxeMbl. Bo Bpems noucka KOHEYHbIX 3MEMEHTOB, K KOTOPbIM MPUNOXEHbI Harpysku,
ucnonb3yeTrca ABa napameTtpa noucka: L noucka n R noucka. Ecnu Harpyska BbixoguT 3a npegensl
KOHEYHbIX 9NeMeHTOB, OHa OydeT MoMelleHa Ha KOHEYHbI 3NEeMEHT, €CriM pacCTosiHue OT TOYKM
NPUNOXEHNs Harpy3kn 40 KOHEYHOro anemeHTa He npesbiaeT R noucka B ntobom HanpaeneHun unu He
bonbwe L mnoucka BOOMb WU MPOTMBOMOMOXHO HaMpaBreHUs AeWCTBUS BeKTopa Harpysku.
HanpaBneHve BekTOopa MOMEHTa onpefensieTcs no npasuny Oypasyuka. [NapameTp L moucka MOXHO
Ha3HauYUTb KaxdoW Harpyske aHanutuyeckon mogenu. Ecnu napametrp L noucka He HasHayeH B
napameTpax Harpysku, T.€. B napameTpax Harpy3ku 3agaHo L noucka = 0, To Ans nomcka npuHMMaeTcs
3Ha4yeHVe MO YMOMNYaHu, 3aJaHHOE B OOHOMMEHHOM MapaMeTpe TeKyLlew aHanuTU4YecKon moaenu.
MapameTp nomncka R noucka 3agaetcs TONbKO B NapamMeTpax TeKyLlen aHanMTn4eckon Mogenu.

Ecnun Harpy3km He Obinn 3agaHbl, B dhann 3anucbiBaeTCsl OgHa Harpyska HyneBOW BENWYUHbI AN
cobntogeHus popmara danna, socripuHumaemoro MK JIMPA.

dann ¢ coxpaHeHHoW aHanuTudeckon moaenbio oTkpbiBaeTcst B MK JIMPA, roe ero pepaktupoBaHue
npogormkaeTcs: [00aBNsATCA CBA3W, LUAPHUPBI, AUHAMUYECKME Harpy3ku 1 T.n.
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9 AnemMeHTbI aHaNUTU4YecKon moaenu

B npegbigyliem pasgene, Bce BpeMs HaxoAsiCb B Npefenax NHCTpyMeHTa YKa3biBaHue, Mbl
NPOKOMMEHTMPOBANN BCIO LIEMOYKY Oonepauuin, HaymHas oT Hayana pegakTupoBaHuUs aHanuTn4eckom
mogenuv n go nepegaym ee B MK JINPA. [Janee Ham npugeTcs BEPHYTLCA HEMHOMO Ha3ag M BCMOMHUTL 00
WHCTPYMEHTaXx, NpeAHa3HayYeHHbIX AN co3gaHus 3NeMeHTOB aHannTU4YeCckon Moaenu, AOCTYMHbIX B
pexvMme KOHCTPYKUMK, O KOTOPbIX Mbl TOMBKO BCKOMb3b ynomuHanu: CtepxeHb, NnacTuHa,
Touku/OTpe3ku, NMpoem, Harpyska, MomeHT (cMm. puc. 8.7).

Kak y>xe ynomuHanock B npeablayLiemM pasaene noj HassaHWem «», aHanutmieckas Mogenb
6onbLlUIMHCTBA OOBLEKTOB CTPOUTCH aBTOMaTM4ECKA, BMECTE C CO30aHMEM OObEKTa B apXUTEKTYPHON
moaenu. OgHako ecTb U Takue 0ObEeKTbI, aHANUTUYECKON MOAENM Y KOTOPbIX HET, HanpuMep, ecrnv oObekT
npeacraensieT cobow NPOM3BONbHYIO reoMeTpUYECKyto hopmy. AHaANUTUYECKY0 MoAerb Takoro obbekTa
HeobxoQuMOo co3faBaTh BPYYHYO. VIMEHHO ANs 9TOro NpMrogaTcs MHCTPYMEHTbI Co3aaHus
aHanutudeckon mogenu CrepxkeHb, MnactuHa, NMpoem. NHCTpymeHThl Harpyska u MomeHT
npegHasHayYeHbl AN CoO3AaHns Harpy3ok, a MHCTpyMeHT Toukn/OTpe3ku npegHasHayveH Ans
yrnpaBrneHneMm Ka4ecTBOM TPUaHIynaLnn.

9.1 CTtepxeHb

UTtobbl co3paTb CTepkeHb, Bbibepute B MeHo Co3gaTth NyHKT CTepxeHb UNu HaxXMuTe NUKTorpaMmmy
CrepxxeHb B naHenu VIHCTpyMEHTbI.

Cnocaf NocTpagHkHA IMaTepHan Znaof

[ Uenouka . .
_/ {J; ___fu C:}i C[H :::7, ] Zatikate HE onpegensH hd % Cnon CAMDAP hd @
Irl-‘/' napaMeTpEl T_L[ CeqeHHe é edu ¥ron:| 0.00@

Puc. 9.1 CosgaHne cTepxHs aHannMTM4eckon Mogenu

Mpn 3TOM B rpacdhnyeckoM OKHE BKIHOYAETCA NOKaTop Afsl BBOAA TOYEK, a B 0brnactn naHenem cBOMUCTB
NOSABSIETCS NaHErNb CBONCTB MHCTPYMeHTa CTepxeHb (puc. 9.1). PaccmoTpum ee snemeHTbI.

pynna anemeHTOB ynpaeneHns Cnoco6 nocTtpoeHusa, a Takke Marepuman n Cnom — 310 yxe
M3BECTHbIE HaM YHMBEpCarnbHblE SMEMEHTbI YNPaBneHusl, O KOTOpbIX ObINO paccka3aHo paHee, B
pasa. 1.6. KHonka [MapameTpbl OTKpbIBAET OMArioroBOe OKHO, MO3BONANLWEE WU3MEHUTb MNapaMeTpbl
co3faBaeMblX CTepHen, CevyeHMe — UX MonepeyvyHoe cedeHue, Yrom — yrosl noBopoTa NonepeqHoro
ceveHusi. Bce aTu aneMeHTbl ynpaBneHms BCTPEYanucb Ham U paHblLUe, Hanpumep B peXxmnMax cosnaHus
Oankn M KOMOHHbl. EOWHCTBEHHBIM OTNMYMEM C MOCTPOEHWEM, cKaxem, Oanku, Oymer cosgaHue
CTEPXXHENM MO KpuBbIM OCEBbIM NuHMAM. Ecnn cTepkeHb co3gaetca No  KPUMBOW, TO KpuvBast
npeaBapuTeNbHO annpPOKCUMUPYETCS Ha NPSIMOMMHENHbIE YYaCTKKU, @ MOTOM M3 KaXKOO0ro Takoro yvacTka
CO37aeTcsA CTepXeHb. TOYHOCTb annpokcUMauun 3agaeTcs napameTpoM AnnpoKcUMauus TekyLuen
aHanuTuyeckon mogenun. O napameTpe AnnpoKcumauums pedb Lna B pasgene «» (cMm. puc. 8.2),
NMosToMy B 3TOM pasaerne OyayT NpOKOMMEHTUPOBaHbI TONMbKO ABa OCTaBLUMXCSI SrEMeHTa yrnpaBneHuns:

é MocTpoutb

PacnosHaBas nonepe4yHble ceYeHus

Ecnv B MOMEHT nepekntoyeHusi B pexum CTeplkeHb Ha 3KpaHe OblfiM OTMEYEHHbIE 371eMEHTbI, MOXHO
MOCTPOUTb CTEPXKHU U3 OTMEYEHHbIX aremMeHToB. KHomka MocTpouTb kak pas U CTPOWUT CTEPXKHU U3
TEKyLLero BblAeneHns. PeaynbtaT 3ToM onepauuv 3aBUCUT OT MOSIOKEHUS KHOMKM PacnosHaBas
nonepeyHble ceveHus.

Ecnu kHonka Pacno3HaBasi nonepeyHble CeYeHUsl HaxoOWUTCsl B OTXKATOM COCTOSIHUM, pacro3HaBaHue
NpoM3BOAUTLCA He OydeT, MonepeyHble CeYeHusl co3gaBaeMmblx CTepXkHel OyaoyT MPUHSITBI COrnacHo
TEKYLLMX MapamMeTpoB, a OCeBble NMHUM CO3daBaeMbIX CTEpXHeW OyayT NOCTPoeHbl No hopMe JUHUIA 1
pebep BblOENeHHbIX 3reMeHToB. Hanpumep, Ha puc. 9.2, CTepXHW aHanuMTMYeckoi mogenu Obinu
MOCTPOEHbI Mo pebpam TpeyronbHUKOB UCXOAHOro rinepbonunyeckoro napabonovaa.
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Puc. 9.2 Co3naHne ceTku cTepkHeln n3 runepbonunyeckoro napabononga npy noMoLLn KoMmaHgbl
MocTpouTtb B pexxume CTepxeHb

Ecnu e npu BbinonHeHun koMaHdbl MocTpouTb kHomka Pacno3HaBas mnonepeyHble ce4veHus
HaxoQuTCs, HaNpPOTMB, B HaXaTOM COCTOSIHUW, TO BynoeT npeanpuHATa NonbiTka BOCCTAHOBUTbL OCEBblE
NVHUX N NonepeYHble CeYeHUs CTepXHen Nno popme BblOENeHHbIX anemMeHToB. [peanonoxum, 4To
KONMOHHa OWMOOYHO 3afaHa KaK y4acTOK CTeHbl. Bbigensem ee m npu HaxaToOM MONOXEHWUM KHOMKM
Pacno3HaBas nonepeyHble ceyeHusi Haxunmaem kHorky MocTpoutb. 1o popme BbigeneHHON CTeHbl
CO3[aeTCA CTepXeHb, MOoMnepeyHoe CeyveHne KOTOPOro MOMHOCTLIO MOBTOPSIET MOMEpevyHoe ceyeHne
KONOHHbI. Puc. 9.3 geMoHCTpupyeT NpuMeHeHne aTon OyHKLNN.
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Puc. 9.3 PacnosHaBaHue CTEpXHSI U3 y4acTKa CTEHbI Npu
nomoLun komaHabl MoctponTb B pexxume CTepXeHb Puc. 9.4 HacTpowikn pacno3HaBaHus

WTtak, ecnu kHonka PacnosHaBasi nonepeyvHble CeYeHUSsl HaXOAWUTCA B HaXaToOM COCTOSIHWMM, TO
MoaKnoYaeTcs npouedypa pacro3HaBaHusi, koTopas no ¢opmMe BbloerneHHoro obbekTa nbiTaercs
BOCCTaHOBUTb €ro OCEBYHO NUHUIO U MornepeYyHoe cevyeHne. Hago 3ameTuTb, YTO NOCne TOro, Kak KHomnka
PacnosHaBasi nonepeyvHble ce4vyeHUsi Oblna omkaTa, MOBTOPHOE HaXaTWe Ha Hee npuBOAUT K
MosIBNIEHMIO Ha 3KpaHe OuanoroBoro okHa HacTpoMku pacno3HaBaHWUSA, B KOTOPOM Hago BbIOpaTh,
pacno3HaBaTb N MOMNepeYHble CEeYEHUs] CTEPXKHEN KaK cTarbHble WM HeT. YTobbl BKMHOYUTL PEXUM
pacno3HaBaHus, Heobxoanmo B ananore Hactponku pacnosHaBaHusa Haxatb OK. Hago 3ametutb, 4TO
B OTNMYME OT pexuma YKasblBaHMe, B KOTOPOM TOXe eCcTb kHonka Pacno3HaBas nonepeuHble
ceyeHus, npolieagypa pacno3HaBaHWs BbINOMHSET Gonee CNoXHylo 3agady. B pexume YkasbiBaHue
pacno3HaBaHMWEe yXXe 3HAET OCEBYHO JIMHMIO CTEPXKHS, U EMY OCTaETCsi TONMbKO pacno3HaTb HECTAHAAPTHOE
nonepeyHoe ceyeHue, Torga Kak B Crlydyae MOCTPOEHUS] CTEPXKHSI OCb CTEPXHS HEOOXOAMMO Takke
BOCCTaHOBUTb. [loaToMy pacno3HaBaHWe He Bcerga ObiBaeT ycnewHbiM. Ecnu  npouenypa
pacno3HaBaHUs He CMorna OnpedenuTb OCb M MOMNEPEYHOE CEYEHUE CTEPXKHS, MOXHO OTKIOUUTL 3Ty
onuuMio 1 BOCMONb3oBaTbcs komaHaon MocTpouTb Ge3 pacnosHaBaHUsSI MOMEPEeYHbIX CEYEeHWI, yaanue
MOTOM JIULLHWE SFIEMEHTbI, a NONePeYHOEe CEYEHNE UM HA3HAYMB UM BPYUHYHO.

111 ©2018 OO0 «COPOC». Bece npasa 3aujuuyeHb!



9.2 MnactuHa

OTOT pexvMm npefHasHayeH AN co3haHusa NNacTUH aHanMTUYeckow Mogenu 3aaHus. Ytobbl cospaTtb
nnactuHy, Bbibepute B MeHio Cosmartb nyHkT lMnacTuHa wvnu HaxmuTe nukTorpammy lMnactuHa B
naHenu UHctpymeHTbl. OH OTnM4aeTcs oT npeabigyllero pexuma «CTepkHU» TONbKO TEM, YTO BMECTO
kHomnkn «CeveHre» B HeM ecTb none TonwmHa, B KOTOPoe MOXHO BBECTU TOMLUHY NNKTbLI, a none BeBoAa
«Yron» otcyTcTByeT (puc. 9.5).

Cnocod NocTpoeHkA MaTepran Znof

/ f“{ OH E}H ]:[i Q ;l':::::::b HE ONpEAENEH L l% Cnof CAMDAP L @

L7 napaverper é @35 Tonwwda: | 100.00
Puc. 9.5 Co3sgaHne nnacTtuHbl aHanUTUYecKkon mMoaenu

VIHCTpyMEHT co3gaHust nnacTMH  O4eHb MOXOX Ha  WHCTPYMEHT  CO34aHus  NepeKpbITUN.
B otnunume ot mHcTpymeHTa MepekpbiTne MHCTPyMeHT MnacTtuHa no3BonsieT BbINOMHATL MNOCTPOEHUe
NNacTyH He TOMbKO B FOPU3OHTarlbHOW MAIOCKOCTWU, HO W B NOOOW ApYyrow, KOTOPYH MOXHO BblOpaThb,
ucnonb3ys komaHabl ynpaeneHus JICK. Kpome Ttoro, HCTpymeHT MnacTtuHa npeaocTaBnseT OnuMOHHbIN
pexuMm komaHabl MocTpouTb, obecneynBatoLnii NOCTPOEHNE MMACTMH C pacno3HaBaHWEM MOMNePEeYHbIX
CEYEHUN BblAENEHHbIX ANEMEHTOB.

é Moctpoutb

PacnosHaBas nonepeyHble cevyeHUs

KomaH,qa ﬂocrpovm: BbINONTHAET NOCTpOEeHue NnacTtuH U3 BblaeneHus. Ecnu B MOMEHT nepekrn4yeHna B
pexum MnactuHa Ha 9KpaHe ObIIN  OTMEYEHHble anemMeHTbl, C MNOMOLLbIO 3TOMN KOMaHAbl MOXHO
MOCTPOUTb MAACTUHbI U3 OTMEYEHHbIX 3aNeMeHToB. Pesynerat pabotbl komaHabl MocTpouTb 3aBUCUT OT
MONOXEHNs1 KHOMKM Pacno3HaBasi nonepeyHble ceveHusi. Ecnu npu BbinonHeHun koManabl MocTpouTtb
kHornka Pacno3HaBas nonepe4Hble ceMeHUsA HaXxOaWUTCA B HaXaToOM COCTOSIHMK, TO ByayT npeanpuHsTa
MonbiTKa BOCCTAHOBUTL CEPEAMHHBIE MITOCKOCTU U TOMLLUMHY NNAcTUH No (oOpMe BblaeNeHHbIX 311EMEHTOB.
Hanpumep, y KpenocTHOM CTeHbl, Ha puc. 9.6, yaanocb HaWTW CEpPEeaUHHYH MITOCKOCTb M MonepedHoe
ceyeHne. OgHaKO HaWTU CEpPenMHHYK MOBEPXHOCTb YAAEeTCsl He Bcerga, Nno3ToMy Havmbonee MOLLHbIN
WHCTPYMEHT pacno3HaBaHusi Nony4aeTcs ecnv OTKMYMTb onumio Pacno3HaBasi nonepeyvHble ceveHus.
Ecnn kHonka Pacno3HaBasi nonepeyHble CeYEeHUsi HaxoguTcsl B OTXKaTtOM COCTOSIHUM, pacno3HaBaHue
npousBoauTbCcs He OyaeT, TonwuHa nnactuH OyayT npuHsATa cormacHo nonsi TornWwuHA, a KOHTYpb
co3faBaemblX NnactuH OyoyT MOCTPOEeHbl No ¢hopme rpaHer BblOeNeHHbIX 3NeMeHTOB. Takon noaxop,
Nno3BonseT nomny4yaTb aHanUTUYeckyro Mogenb OykBanbHO M3 4dero yrogHo. Hanpumep, Ha puc. 9.6
WCTOYHMKOM aHanuTU4Yecko Mogenu bbina waxmaTHas gocka.

e
<}

Puc. 9.6 lNocTpoeHne nnacTnH n3 Npon3BOosibHbIX FEOMETPUYECKMX (POPM C pacrno3HaBaHMEM
cepeavHHOWM NOBEPXHOCTU — crneBa n 6e3 — cnpasa

KoHe4Ho, Yy TakKoro noaxoda eCTb W HedoCTaTKu: NpuxoaunTcAa 3HaYUTENbHYKO 4acCTb rpaHeVl yaanaTtb
BPy4HYHO, a OCTaBLUMeCd casuratb Ha NONTONLWMHBI obbekTa, 4TOobbI pasmMecTnuTb naeann3npoBaHHyr
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Moaenb B npaBuUiibHOM MecCTe. Hanpwmep, B Crny4ae LaxMaTHOWM OOCKN npnaeTcAa HMXHIOK ” OoKoBbIE
rpaHn OOCKU yaannTb, a BEPXHKOK COABUHYTb BHU3 Ha NMOMOBUHY BbICOTbI GokoBor rpaHun.

9.3 Touku | OTpesku

3TOT pexumM npegHasHaveH Ans co3naHus OOMOMHUTENBHBIX OMOPHBLIX TOYEK U OTPE3KOB A1t HAHECEH S
MO HWM KOHEYHO-3NIEMEHTHOW ceTkn. O [OMOMHUTENbHBIX OMOPHBIX TOYKaxX YXKe YNOMUHanochb B
npeablayLiem pasgene «». [JononHuTernbHbIe ONOPHLIE TOYKU 1 OTPE3KW NpeaHasHaveHbl Ans yryyleHns
KayecTBa KOHEYHO-3MIEMEHTHbIX ceTeil. B cny4yae, ecnu aBTOMaTM4YeckuM CreHepupoBaHHasi ceTka
OKa3bIBAaETCA HEeOOCTaTOYHO KayeCTBEHHAasi, MOXHO «3acTaBUTb» €e MPOWTW Yepe3 TOYKUM U OTPesKu,
KOTOpblE CO3daloTCsl B 3TOM peXume. Y3rbl KOHEYHO-3MTEMEHTHOW CETKM 06sA3aTenbHO NporayT Yepes
TOukM, a pebpa — Yepe3 oTpesku. Opyrumn oGsi3aTenbHbLIMU TOYKaMK M OTpeskamMu A TPUaHrynsaumm
ABMNAOTCA TOYKM M OTPE3KU, MOMyYEHHbIE NPV NEPECEYEHUN AMEMEHTOB aHaNMTUYECKO Mogenu.

YT06bI NPUCTYNNUTL K CO30aHMI0 AOMOMNMHUTENbHBIX OMOPHbLIX TOYEK UMM OTPE3KOB, HAXXMUTE NMUKTOrpaMmy
Toukn / OTpeskn B naHenn NHCTpyMeHTol (cM. puc. 8.7). [pu aTom B rpadoM4eCcKoM OKHE BKINOYaeTcs
nokaTtop Ans BBoAa Touek, a B 0bnactv naHernen CBOMCTB NOSBNSETCSA NaHeNb CBONCTB MHCTPYMEHTa
Touku / OTpe3ku (puc. 9.7).

Cnocof NocTpoeHHA THn
LlenoHka +
® -/ /'J:. Ou C:}:u I:[u Q [ 3amMbikaTh /
=
7 naparMeTpel f‘,}
Puc. 9.7 CozgaHne OONONHUTENbHbBIX OMOPHbIX TOYEK M OTPE3KOB ANSA TPUAHIynsaumm

Ecnn BO Bpemsa nepekntoyeHua B pexum Toukn | OTpe3Ku He Obifio BblgEeNeHHOW nnacTUHbl Unm
CTEPXHA, TO B CTPOKE COCTOAHUA BbiBEOETCA COOGLIJ,eHI/IeZ «YKkaxuTe CTepXeHb Unun nnacTtuHy, B KOTOpOI7I
TpebyeTca OobGaBUTb TOYKM MM OTpe3km». Heobxogumo HaBECTM NOKaTtop Ha OOBLEKT WM BbINOMHUTL
LLEeNYOK JIEBOM KHOMKOW MbIlN, YTOOblI yKasaTb CTEpPXXeHb unu nnacTtuHy. [locrne aToro nporpamma
nepexoanT B PeXUM OXnagaHus Beoga.

Ha cTepXHax aHanMTuyeckon Mogenu MoryT BbiTb Co3daHbl TONMBKO TOYKU, @ Ha MIacTUHaxX — U TOYKU U
oTpesku. [NepeknioveHne mexay BBOOOM TOYKE M OTPE3KOB MPOM3BOAMTCS rpynnon kHonok Tun. KopoTko
NPOKOMMEHTUPYEM 3IIEMEHTbI YNpPaBeHNs NaHenn CBOUCTB MHCTPyMeHTa Touku / OTpesku.

Cnoco6 nocTpoeHust — yHMBepcarnbHasi rpynna MHCTPYMEHTOB A1l BBoAa TOYEK, U NIMHUIA, onncaHHas
B pasaene «YHuBepcarnbHble rpynbl 3f1IEMEHTOB YMPaBNeHUs ».

Tun — nepekniovaTens BBOAA

+ TouKkM — Ha BblAENEHHOM CTEPXXHE MUINK NnacTuHe OyayT co3gaBaThCs TOYKM
/ OTpe3Ku — Ha BbiAENEeHHON NnacTuHe GyayT co3gaBaTbCsl OTPE3KM

Y/ nepaverper | [1apaAMeTPbI — BbIBOAMT 4MANIOTOBOE OKHO C NapamMeTpamu TeKyLen pac4eTHON CXEMb

g MocTpouTb — CTPOUT OOMONHUTENbHBIE TOYKM / OTPE3KM M3 3apaHee CO3faHHbIX U
BblAEMEHHbIX NINHUNA.

Ecnv TpebyeTca ykasaTb Apyryto NnacTUHy U CTEPXKEHb, HY)KHO HakaTb Ha krnaeuaType knasuwy Esc,
YTO MpVBEOET K OTMEHE BbIAENEHNS U BbINOMHUTL OQUHAPHBIV LLIETYOK JTIEBOV KHOMKOW MbILLW Ha APYroW
nnacTuHe Unu cTepxxHe, YToObl BbIAENUTD ee.

Korga B pexxume To4uku / OTpe3Kn ykasbiBaeTCs HOBbIV CTEPXKEHb UM NMNacTuHa, TeKyllas cuctema
KoopauHaT N3MeHSIeETCS TakuM 00pa3oM, 4ToObl ee nnockocTb XO0Y coBnagana ¢ NiloCKOCTLIO 3IIEMEHTA,
a Ha4arno NPOXOAMWIIO Yepes OOHY M3 BEPLUMH CTEPXKHSA UK nnacTuHbl. B cnyyae, ecnu 6bin ykasaH
cTepXeHb, ocb 0X TeKyLen cuctembl kKoopanHaTt OyaeT coBnagaTh C OCblO CTEPXKHSA. Ecnu B MOMEHT
nepekntoyeHns B pexum Touku /| OTpeskun yxe bbina BbligeneHHasi NnacTuHa U CTePXKeHb, TO
N3MEHEHWI B TEKYLLIEA CUCTEME KOOPAMHAT HE MPOUCXOOMUT.
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Mocne Toro, Kak NnacTuHa Unn cTepXXeHb, Ha KOTOpPoW ByayT NOCTPOEHbI ONMOPHbIE TOYKM U OTPE3KX, Obina
yKa3saHa, B CTPOKE COCTOSIHUSI OTOOpakaeTcs npurnawleHne "3agante TO4KM UM oTpeskn”.
MepekntounTbcs Mexay BBOAOM TOYEK M OTPE3KOB MOXHO Mpu noMoLUu rpynnel Tun. Beog Touek
BO3MOXEH Kak npu nomoLum cnocoba noctpoeHns Touka , Tak 1 nodoro cnocoba NocTpoeHust NMHWA. B
nocrnegHeM criydae Touku OyayT co3gaHbl B BEPLUMHAX 3TUX NMUHUIA. BBOA MOXET BbINOMHATLCS NPU Kak
NPSAMbIX, TaK U KpUBbLIX NUHWIA. B criyyae BBOAa KpMBbLIX JIMHUIA BBEAEHHAs KpMBasi HeMeaneHHo
annpoKCUMNPYETCH NPAMONUHENHBIMU OTPEe3KaMu COrfacHO 3aaHHOro B aHanMTU4eckon Mogenu
napametpa annpokcumMmaLmn. YTobbl HacTPoUTb NapamMeTp anmnpoKCMMaLun, BOCMONb3YATECH KHOMKON
MapameTpsil.

YTto6bI BOCMONb30BaThCA MHCTPYMEHTOM [MoCcTponUTb, HEOOXOAUMO 3apaHee, 40 NEePEKITIYEHUS B
pexuMm Toukn/OTpe3Kkn, co3gaTb JIMHUK, U3 KOTOPbIX OyayT BNOCNenCTBUM NOCTPOEHbI AOMNONMHUTENbHbIE
OnopHble TOYKM U OTpe3kn. OCHOBHbLIM CMOCOBOM CO34aHUsS NMMHUIA SIBMSIETCS UCMONb30BaHUe
UHcTpyMeHTa JInHma, onncanHoro B pasgene 29 «». Co3aaHHbIe NIMHUK, a TaKkKe NNacTUHY unm
CTepXXeHb, Ha KOTOPOM HEOBXOAUMO MOCTPOUTL U3 STUX NIUHWIA JONONTHUTENbHbLIE ONMOPHbIE TOYKM U
OTpe3KM, criegyeT BblopaTb C MOMOLLbIO MHCTPYMeHTa YKasbiBaHue. Ecniv u nuHWKM, n nnactuHa unu
CTEPXXEHb BblAeNeHbl B MOMEHT NepekntodeHnst B pexxum Touku/OTpe3Ku, To CTaHOBUTCSA JOCTYMNHA
kHorka MocTpounTb, a B CTPOKE COCTOSIHUA BMECTO "3afanTe TOUKM U OTpe3kn" oTobpakaeTcs
npurnaweHune "Haxmumte KHonky MocTponTb Anst CO30aHUsA TOMEK/OTPE3KOB U3 OTMEYEHHbIX". MHCTpyMeHT
MocTpounTb annpoKCUMUPYET KPUBbIE TOYHO TaK Xe, Kak U NpU HEMNOCPEACTBEHHOM BBOAE TOYEK, TO €CTb
ncnonb3ysi napameTp annpokKCUMauumn aHanmTUYeCcKon Mogenu.

Pe,anTVIpOBaHI/Ie CO34aHHbIX B 3TOM peXnme ToHeK N OTPEe3KOB OCYLLECTBNAETCA C NOMOLLbIO
MHCTPYMEHTAa Yka3biBaHue, Koraa BKITHOHEH peXunm Pe,anTVIpOBaHVIe AONONMTHUTENbHbLIX ONOPHbIX

=
TOuYek/OTPe3KOB ANsi TPUAHTYNALUK 7.

9.4 Mpoem

[encTaune aToro MHCTPYMEHTA LIENNKOM UOEHTUYHO OOHOUMEHHOMY MHCTPYMEHTY pexuma ApXUTeKTypa,
3a TEM WCKIIIOYEHNEM TOrO, YTO MPOEMbl B AAHHOM CIlydae CO3[atoTCs B MMACTMHAX aHanuTUYeCKOW
mogenu. OnucaHue nHctpymeHTa lMpoem gaHo B pasgene «».

9.5 Harpyz3ka

OTOT WHCTPYMEHT npefHasHayeH [Ansi BBOOA Harpy3ok B aHaNUTMYECKYD MOAeNb 34aHus unu
COOpYyXeHusi. BBegeHHble HarpyskuM BMOCMEACTBMM MepedalTcsl B PaCYETHYH CXeMy 34aHus Ans
npoyHocTHoro pacyeta no MK JINPA.

Cnocof nocTpoeHa Tvn SHaYEHHUE Harpy3kKM Cnoit
( / A ool owl |F e, { U & Brasane: [0.500 ﬁ——'” 1=
B KoHLE: I 1,500
?(ﬂ'. NapaMeTpel 3arpymeHme: I33rpy’>o(er-me1 ﬂ I m CobpaTth 0T ofbekTos |E

Puc. 9.8 CsorictBa HcTpymeHTa Harpyska

UTtobbl co3patb Harpysky, Beibepute B MeHo Co3aaTb NyHKT Harpyska unu HaxmmTte NMKTorpaMmmy
Harpyska B naHenu MHcTpymMeHTbI. [1pn aToM B rpadpMy4eckoM OKHe BKITHYaeTCs nokaTop Ans Beoja
TO4ek, a B obnacTtv naHenen cCBOMCTB NOSBMNSAETCS NaHenb CBOWCTB MHCTpyMeHTa Harpyska (puc. 9.8).

MaHenb CBOMCTB MHCTPYMeHTa Harpyska cogepxut criegytoLine ynpasnsowme arieMeHTb:

Cnocob Habop nukTorpamm ansi Bbibopa cnocoba NOCTPOEHUs] NIMHUM UNN 3adaHnsl TOYKM

nocTpoeHus NPUNOXeEHNa Harpysku. [ns Harpysku, pacnpenenéHHon no nroliaam, BbiNonHSeTcs
MOCTPOEHWE 3aMKHYTOTO KOHTypa, OrpaHWYMBAIOLLErO YYacTOK, Ha KOTOPOM
NpunNoXeHa pacnpenenéHHas Harpyska.

Tun "pynna nukTorpamm, NO3BONSAIOLLMX NEPEKIIOHYUTE TUM CO34aBaAEMON HArpy3Ku:
. cocpefoToYeHHas cuna
. NVUHEenHo-pacnpenenéHHas
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. pacnpenenéHHasa no nnowagun

3HauyeHue pynna OKOH pefakTUpoBaHUS, B KOTOPbIX MOXHO 3aJaTb 3Ha4YeHWs Harpysok:
€0VWHCTBEHHOE - [Ons COCPEeLOTOMEHHOW Cunbl, Napy 3HadyeHun - Ang
pacnpefenéHHblX Harpy3ok. Ecnu gnsa pacnpegenéHHon Harpysku 3ajaHa napa
pasnUyHbIX 3Ha4YeHUN (B Ha4YarnbHOM U KOHEYHOWN ToYKax), TO OCTanbHble 3HAYEHUS! Ha
NPOTS>KEHUN 3aJaHHOrO yyacTKka onpeaensatTcs NyTEM NMMHENHON UHTEPNOoNALMK.

Cnon prnna ynpasnarwwmx anemMeHToB Ond Bbl60pa Cnoa MopenunpoesaHusa, K KOTopomy
[OoMmKHa ObITb OTHECEHA MOAENb Harpys3ku.

ﬂapameprl KHonka Bbi3oBa gnarnora penakTmpoBaHna napamMmeTpos.

3arpy)|(eHMe prnna ynpasnarowmnx ANEeMEHTOB, npeaHa3Ha4YeHHbIX anda ynpaeneHua

3arpyKeHVsIMK, KaxJoe W3 KOTOPbIX MOXET OObeauHsiTb HECKONbKO Harpysok.
PackpbiBatoLLMACS CNMCOK COOQEPXKUT Ha3BaHUA BCEX 3arpy>XeHui, npegycMOTPEHHbIX
TEKyLLe aHanMTMYeckon Moaenbto. Ero Tekyllasi cTpoka MHAMUMPYET 3arpyxeHue, K
KOTOPOMY OTHOCUTCS TeKylllasi Harpyska: BHOBb CO3[jaBaemasi Unu BblAerneHHas ans
pepaktupoBaHusi. KHomka MO3BOMSET BbI3BaTb AManor Ans CO34aHUs HOBbIX
3arpykeHUin 1 penakTMpoBaHUS HasBaHUMA Yxe uMetowmxcs. KHonka ®unbtp
obecrnieunBaeT BU3yarnbHyl0 UILTPAUMIO TOMbKO HarpysoKk, nNpuHagfexalmx
TeKyLLeMy BbIGpaHHOMY 3arpyKeHuio.

Co6paTtb KomaHpa obecneunsaeT cbop Harpysok, NpPOM3BOAMMbLIX CTEHaMM, Neperopogkamu,
OT 06beKTOB noMeLLeHnsaMn, npuamamu, a Takke Harpysok, NPUNOXKEHHbIX Ha NNUTbI NEePeKPbITUSA.
BHOBb co3naBaemMble Harpy3km OTHOCATCA K TEKyLLeMY BbIOpaHHOMY 3arpy>KeHuto.

B kayecTtBe MCTOYHMKA Harpys3km paccmatpuBaroTCcAa TOJ1bKO O6'beKTbI, ponyckaemble
UnLTPOM MO TUNam OO BHEKTOB.

HOunanor HacTporknm dunbTpa N0 TuNaMm OObEKTOB BbI3LIBAETCA HaXaTUeM
cneumanbHOW KHOMKN Ha NaHenn CBOMCTB UHCTPYMEHTA.

T

KomaHga obecneumBaeTt Takke cOOp SKCMfyaTauMOHHbIX Harpy3oK B MOMELLEHMSX,
NpeayCcMOTPEHHbIX NPOEKTOM. YTo6bI Mogenb NMomeLLieHMS Obina
NPOUHTEPNPETMPOBaHa B KA4eCTBE Harpy3ku, HeobxoaMMo 3aaTb COOTBETCTBYHOLLME
3HayeHMs napameTpoB obbekta «[llomeweHne». B 4yacTHocTn, napameTp
UHTepnpeTauma HyXHO YCTaHOBUTb B 3HaveHue Hazpyska. NapameTp Harpyska
[OMKEeH ObITb HagenéH 3HayYeHWeM Harpysku, pacrnpegenéHHon no nrowagu
NMOMELLIEHNS!, BbIPAXXEHHON B TC/M?.

Harpyska Ha nnuTy nepekpbiTUsi NMpuKnagbiBaeTcs B npederiax BHELUHEro KOHTypa
nauTbl. B KayecTBe 3HaYEHWs Harpysku NpUCBaMBaEeTCs 3HayeHue napamMeTpa
Harpyska Ha nnuTy 3k3emnnsipa Mogenu nnuTbl nepekpbitus. Mpu aToM Tvn
WHTEepnpeTauumn NnTbl He BIUSET.

9.6 MomeHT

OTOT MHCTPYMEHT NpefHas3HavyeH Ofis BBOAA MOMEHTOB CUJT B aHaNUTUYECKYD MOAENb 34aHusA unm
coopyxeHusi. BBedeHHble MOMEHTbI BMOCNEACTBUM MepedalTcs B PACYHETHYK CXeMy 34aHvsa Ans
npo4vHocTHoro pacyeta B MK JIPA.

YUT06bI co3aaTb Harpysky, BbibepuTe B MeHo Cosgartb NyHKT MOMEHT unu HaXXmute nUKTorpaMmmy
MowmeHT B naHenun VHCTpymeHThl. [pn 3TOM B rpachnyeckom OKHe BKIIOYaeTCs nokaTop Ar1s BBOAA TOYeEK,
a B obnacTu naHenen cBONCTB NOSIBMNSETCS NaHenb CBOWCTB MHCTpyMeHTa Harpyska (puvc. 9.9).

[NaHenb cBONCTB MHCTPYMEHTa MomeHT CoAOepXuT crnegyowme ynpasndowme arnemMeHTbl:
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Puc. 9.9 CeoncrtBa MHCTpyMeHTa MomeHT

Ipynna nukTorpamm, NO3BONSIOLLMX BbIOpaTb TUM CO34aBaeMOro MOMEHTa Cun:
. COCPEeAOTOYEHHbIN MOMEHT
. nnHenHo-pacnpeaenéHHbIi MOMEHT

prnna OKOH pefakTupoBaHuA, no3BonAwWKMX 3adate €OUHCTBEeHHOE 3HadeHue aOnsa
CoCpeaoTO4EeHHOro MOMeEHTa cun unu napy 3Ha4YeHun ans J'II/lHeI;IHO-paCI'IpeﬂeJ'IéHHbIX
MOMEHTOB.

Mpynna ynpaBnsiowWmMx 3rMeMeHTOB [Ans Bblbopa Cros MOAENUPOBaHUS, K KOTOPOMY
[AOIMkHa BbITe OTHECEHA MOpENb.

pynna ynpaensioWmx aneMeHToB, NpeaHasHadYeHHbIX ANS ynpaBneHus 3arpyXeHusmu,
Kaxgoe 13 KOTOpbIX MOXET ObObeduHATb HECKOMNbKO Harpy3ok W MOMEHTOB.
PackpbiBaloLMNCA CMMCOK COOEPXWUT Ha3BaHUA BCEX 3arpyXeHwun, npegycMOTPEHHbIX
TeKyllen aHanuTudeckon mogenbto. Ero Tekywias cTpoka uHAWUMPYET 3arpyxeHue, K
KOTOPOMY OTHOCUTCH TEKYyLUMA MOMEHT: BHOBb CO34aBaeMbli UMW BblOEMNEeHHbIW Ans
pedakTupoBaHus. KHorka no3BonseT Bbi3BaTb AManor Ans co3gaHus HOBbIX 3arpyXeHui
N pedakTMpoBaHMS HasBaHUM yxe wumerowmxcs. KHonka ®unbTp obecnednBaet
BM3yanbHY (UNLETPALMIO TOMbKO HArpy3oKk M MOMEHTOB, MpUHaAnexawmx Tekyliemy
BbIOpaHHOMY 3arpyXeHuio.

KHomnka Bbl30oBa gnanora pefakTypoBaHus napamMeTpoB.
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10 Pa3sButue NK CAMNPO®UP Ha ocHoBe COM TexHomnormm

Mporpamma CAIMN®UP nopaoepxmeaetr TexHornormio COM UM sABRsieTcA CepBepoM aBToMaTusaumm
(automation servers). Cepsep aBTomatmsauum CAMNPUP npepoctaensieT Habop 06LEKTOB
aBTOMaTtuM3auumn, NocpeacTBOM KOTOPbIX OTKpbIBAET AOCTYN APYrMM nporpammam K CBOUM BHYTPEHHUM
dyHkumam. [Hoctyn k obbektam atomaTtusaumm CAMPUP Bo3MOXEH W3 CKpUNTOBbIX s13bIkOB Visual
Basic Script (VBScript) u Java Script (JScript), nnu w13 nporpaMmMm, HanMCaHHbIX Ha $A3blKax,
nogaepuBaroLLnx oObeKkTHoe nporpammupoBaHue, Takux kak: VB, C++, Delphi (Object Pascal) v gp.
Mpun paspaboTke NPUNOXEHUIA Ha KOMNUNMPYyeMbIX A3blkax, ANs AOCTyna B oObekTam aBTomaTtusaumm
CAIMOUP ynobHo ncnonb3oBatb 6ubnunoteky tunos CAMOPUP — dan SAPFIR.tlb. B takmx cpepax
pa3paboTk1 kak Microsoft Visual Studio unu Borland Builder c++ ecTb npoueaypbl N0 UMMOPTY B MPOEKT
6ubnuotekn tvnos. Ona .NET npunoxeHui, Hanpumep, nporpamma «CmeTtbl O6bembl 1 HopmaTtuvBbly,
ans poctyna kK obbektam astomatusaumm CAMPUP MoXHO ucnonb3oBaTb COOpPKY B3aMMOLENCTBUS
SapfirLib.dll. Coopky B3aumogencTeusi MOxHo nonyumtb 3 danna SAPFIR.ilb npu nomowu nporpammbl
nmnopta 6mubnuotekm Tunos Tlbimp.exe.

Haunbonee npoctor cnoco® ucnonb3oBaHus 0ObEKTOB aBToMaTtusauum nporpammbl CAMOUP — aTo
TekcTtoBble ¢hannesl js, vbe, unu html co BcTpoeHHbIMK cueHapuammn Ha Jscript unun VBScript. OcHoBHOe
NpenMyLLecTBO Takux aninoB — 3TO BO3MOXHOCTb CO3[aHMs UX B NOOOM TEKCTOBOM pedakTope,
Hanpumep, «BbnokHoT» M3 ctaHgapTHon noctaBku Windows. ®annbl html  MOXHO uMcnonb3oBaTh B
KayecTBe Nonb3oBaTeNnbCKUX Ananorobix naHenen. B nporpamme CAMNOUP Takue dainnbl MCnonb3yoTcs
ONA co3gaHus napaMeTpuyecKuX NEeCTHUL, OKOH, ABEpeun, CEYEHUN KOMOHH, (POPMMPOBAHUSA OCHOBHbIX
Haanucen, cneumdukaLnn n B page apyrvx cnydaes.

Mpumepamn ncnonb3oBaHus obbekToB aBTomMatusaumn CAMNOUP moryT cnyxutb, Takke, yHKUMM
umnopta dannos copmaros DWG, IFC, OBJ, MSH, MESH un VCK, peanusoBaHHble B (annax
Dwglmport.dll, Ifcimport.dll, Meshimport.dll n Elfimport.dil, pacnonoxeHHbix B nanke «C:\Program Files
(x86)\SAPFIR\Sapfir 2018\x64\Plugin» n npegctaenawowmx cobon MFC DLL npoekTbl co3gaHHble B
cpene Microsoft Visual Studio. Bce oHu ucnonb3sytot 6mbnuoteky SpPlugin, pacnonoxeHHyto B narke
«C:\Users\Public\Documents\SAPFIR\Sapfir 2018\SDK Plugin». B gaHHoi ©ubnuoteke, coctosien us
dannos SpPlugin.dll, SpPlugin.lib, n *.h, cogepxatca knaccel obnerdatowme goctyn k COM-ob6bekTam
CAlM®UP 1 psg [ononHUTENBbHBLIX KITAcCoB.

B kayectBe npumepa ansa paspabotku «nnarnHoBy» kK nporpamme CAIMNOUP, B KomnnekTte nocraeBku, B
nanke «C:\Users\Public\Documents\SAPFIR\Sapfir 2018\SDK Plugin\TestPlugin» Haxogutca TecToBbIV
MPOEKT, B KOTOPOM COAEPXKUTCS OrPOMHOE YMUCIIO MPUMEPOB MCMONb30BaHMSA OOBEKTOB aBTOMaTU3aLMM
CAMOUP. [aHHbIN NPOEKT MOXHO MCMOMNb30BaTb B KayeCTBE OCHOBbI AN HanucaHus COBCTBEHHbIX
nnarnHoB B cpege Microsoft Visual Studio 2008 ¢ ucnons3osaHmem 6mubnuotekn SpPlugin.lib.

10.1 TMoaknioyeHMe BHELWHUX Moaynen
Mporpamma CATI®UP nossonseT nogknodatb B MeH0 «CepBUCHI» pasfMyHble MCMONHAEMble dannbi:
exe, dll, js, vbe, htm(html)-dpannbl n cTpaHMykM B MHTEPHETE.

Ona npvmepa MOXHO nogknounTe TecToBbii npumep TestPlugin.dll, koTopbii HaxoguTca B namnke
«C:\Users\Public\Documents\SAPFIR\Sapfir 2018\SDK Plugin\TestPlugin\Release».
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Hactpoitkn | Cepencel | Cnpaexa
Q| L CpaEHEHME 4OKYMEHTOE (Eia )
BKCNAMKALNA NOMELEHMA

CneyudrEaLMA MaTEpHanos

EI CHHOBHEIE HAAMKMIK
i) cHun

Cneundgurraumm —

MapkWpoEKa
TecToBeli NAarkH

&  Tecrosuii gnanor

Ons atoro HeobxoamMmo B cBOGOAHOM 30HEe MeHo nporpaMmmbl CAMNOUP HaxaTb npaByto KHOMKY MbILLN 1
BbIMOMNHWUTL KOMaHay «HacTtpouTb...». B OTKpbiBlleMcs amanore «HacTporka» BblOpaTb 3aknagky
«CepBucChI».

Hacrpoiixa |
[ Kowarigsi | Koasuanypa [ Mavemwicpmenos |
Merio Cepsuc MapameTpe
CocTas Metio: mmmm

Criewdmicaium

Maprarposa e

£

TecToseil manor -
Komaripa: ${PluglnPath)TestPlugin dil E]D
AprymexTol: Sf(StartFunction) D
WexoaHenit kaTanor: B

Zakpeite

Hanee HaxaTtb kHOMKy «Co3gaTtb(Insert)» u B OTKPbIBLUEMCS CTPOMHOM PeAakTope BBECTU MMSI KOMaHAbl
KoTopasi byaeTt otobpaxaTbcsi B MeHio «CepBuChbl», Hanpumep, «TeCTOBbIN nnarMHy. 3aTtem B CTPOKe
«KomaHpa» HaxaTb camyto npaByko KHOMKy . B oTkpbiBwemcsa gmnanore Bbibopa danna Heobxoammo
npy nomoLum kHonkm «KcnonHaembin danny» BblbpaTb HeobxoguMmoe paclumpeHne davna (B AaHHOM
cnyyae dll), 3atrem Bblbpatb nanky «C:\Users\Public\Documents\SAPFIR\Sapfir 2018\SDK

Plugin\TestPlugin\Release» n ykasatb dann TestPlugin.dll. B cTpoke «ApryMeHTbI» HaXaTb KHOMKY

n BbidbpaTb CTpoOKy «StartFunction» - 3TO HasBaHue yHKUMKM KOoTopasi OyadeT Bbi3BaHa U3

E] TestPlugin.dll npn ncnonHeHnn komaHabl MEHIO « TeCTOBLIN MnarvH». 3ateM HaaTb KHOMKY

«CoxpaHnTb» M 3akpbiTb Auanor «Hactponka». Npu packpbiTum MeHio «CepBUCbI» MOXHO YBUAOETb
HOBYIO KOMaHAy «TecToBbli nnarvHy». MNocne ncnonHeHnsa ator komaHabl B nporpamme CAMNOUP byget
co3gaH HOBbI [OKYMEHT, B KOTOpOM OydeT Cco30aHO MHOXECTBO  pPas3nnyHbiX  OOBEKTOB,
OEMOHCTPUPYIOLLIMX BO3MOXHOCTU (PYHKLMIN dhopmMooOpas3oBaHms.
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Takum xe cnocobom MOXHO noakmntoyatb kK nporpamme CAMNOUP nobon ncnonHaemsin arin, Hanpumep,
nporpammy NotePad.exe unu Calc.exe, MOXHO NogkMouMTb Nobyo web cTpaHuuky. [1nst 9Toro B CTpoke
«KomaHpa» 3apgaTb COOTBETCTBYHOLLEE Ha3BaHME MpOorpaMmbl UM CCbiNKy Ha canT: «NotePad.exe” ,
“Calc.exe”, www.liraland.com. CTpoky «ApryMeHTbI» HY>XHO OCTaBWUTb NycTol. Ecnn B «KomaHnge» 3agaH
¢dann HTML unu ccbifika Ha canT, TO MOXHO B Mofie aprymMeHTbl 3agaTb HayarnbHbI pa3mep OKHa B
KoTopom Byaet otobpaxaTbcs ananor. [Insg atoro HeobxoaMMOo B CTPOKE «ApPryMeHTbl»  HaKaTb KHOMKY
 BbiOpaTb koMaHay «Pa3mep ol [i», mocne vero B cTpoke nosiutcs 3anmck «$WinSize(X,Y)». BmecTo X
n'Y HeobxogMMo 3aaTb HEOOXOOMMbIN pa3Mep OKHa B NMUKCENsX.

10.2 TMpumep co3pgaHMA NoNb30BaTeNbLCKOro guanora

Cospgagum npoctom guanor Ha fA3blke html, B kotopom ©OygeT ogHa kHomka. Wcnomb3ysi mMexaHusm
BCTPOEHHbIX CLieHapueB Ha A3bike JScript Hanuwem dyHKUMIO0, KoTopad byaeT BblIBOAUTbL COOGLLEHMe
obpawasch k 0bbekTy aBTomatmaaum «lMpunoxenne CAMNOUP» (Sapfir.Application.7.0).

Hwke npuBegeH TekcT cdhavna «TestUserDIg.htmy», koTopein MOXHO HabpaTb B nobom nogxogsiiem
TEKCTOBOM pedaktope, Hanpumep, «bnokHoT». [oOTOBbIN halyi  MOXHO HaWTM B narnke
«C:\ProgramData\SapfinSapfir 2018\Service\Users».

<HTML>

<HEAD>

<meta http-equiv="Content-Type" content="text/html; charset=windows-1251">
<title>TecroBsiil nnanor</title>

<SCRIPT LANGUAGE-=javascript src="../const_model.jsh"></SCRIPT>
<SCRIPT ID=clientEventHandlersJS LANGUAGE=javascript>

<I--

function OnOutMsg() {
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https://www.liraland.com/

var SapfirApp = new ActiveXObject("Sapfir.Application.7.0"); // Tlonyuaem npunoxenne CAITOUP
SapfirApp.AfxMessage("ITpuser CAIIOUP!!!", 0); // Beisogum cooOiiieHne UCTONb3Ys (QYHKITUIO TTPUIT0KEHUSI
}
/-->
</script>
</head>
<BODY>
<br><input type=button value="Bsisectr coobterne” onClick="OnOutMsg()" >
</BODY>
</HTML>

Ona nogknioyeHuss aToro Amanora B MeHIo  «CepBUCHbI»  HY)XHO — BOCMONb30BaTbLCS
nocrnefoBaTenbHOCTLIO AEACTBWIA, KOTOpbIA npuBeneH B nyHkTe [ModksrovyeHue eHewHux nodysed.
HasBaHue nyHKTa MEHI MOXHO 3afjaTtb, Hanpumep, «TecToBbli guanor». [lpyu NOMOLM KHOMKK
«AcnonHsgembin  cpann» BbIOpaTb pacwupeHue  dainna htm u©  ykasatb  pann
«C:\ProgramData\Sapfir\Sapfir 2018\Service\Users\TextUserDIg.htm». B cTpoke «ApryMeHTbl» HWYero
BBOOMTb HE HYXHO, 3aTeM HaxaTb KHOMKY «CoxpaHuUTb» M 3aKkpbiTb Auanor «HacTtponkax». [locne aTmx
nenctsui B MeHio «CepBuCbl» NOSABUTCHA kKOMaHaa «TecToBbl ananor». ocne ucnonHeHnst koMmaHabl
NOsIBUTCS crieqytoLLiee OKHO C Anarnorom.

BrieecT cooBueHme

Mpn Haxatm kHomkn «BbiBecTn coobuieHne» Oyger BbinonHeHa dyHkuma OutMsg() n Ha akpaHe

MOSABUTCSA CrieaytoLee OKHO
SAPFIR 1.3 e

I h Mpueer CANTAP!!

MOXHO YCROXHUTb MporpaMmy W caenatb Auanor 6onee yHKUMOHanbHbIM. [Jo6aBvm KHOMKY, Mo
HaXaTMlo KOTOPOM B TeKywem 3Taxe OydeT cosgaHa cTeHa. [nd 3Toro BHOCUM B UCXOOHBIA KOO
crnepywLne N3MeHeHus:

function OnCreateWall()

var SapfirApp = new ActiveXObject("Sapfir.Application.7.0"); //Tlonyaaem npunoxkerne CATIOUP
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var SapfirDoc = SapfirApp.GetActiveDoc(); // Tlomy4aeM aKTHBHBIN JTOKYMEHT
var ActiveStorey = SapfirDoc.GetActiveStorey(); // ITonydaem Tekymmit aTax
var Wall = ActiveStorey.NewModel(TM_WALL); // B Texyiiem sTaxe co3naem 00bEKT CTCHA

Wall.Parameter("M_THICKNESS") = 0.51; // Bamaem TomnmuHy CTeHBI B [M]
var PL = Wall.GetAxisLine(); // Tlomy4aem 00beKT — OceBasi JIMHUS CTEHBI
var ParamObj = new Array(); //Co3maeM MaccuB B KOTOPOM OyzieM 3aJ1aBaTh KOOPAWHATHI TOYEK OCEBOM

//3anaem xoopauHaTh! iepBoit Touku pl(0,0,0)
ParamObj[0] = 0; // p1.x
ParamObj[1] = 0; // pl.y
ParamObj[2] = 0; // pl.z

//3amaem koopaMHATHI IepBoit ToukH p2(3.5,0,0)
ParamObj[3] = 3.5; // p2.x

ParamObj[4] = 0; // p2.y

ParamObj[5] = 0; // p2.z

//3amaemM KoopauHATHI TIepBoi Touku p3(3.5,2.5,0)
ParamObj[6] = 3.5; // p3.x
ParamObj[7] = 2.5; // p3.y
ParamObj[8] = 0; // p3.z
PL.SetPoints(ParamObj); // 3anocum TOYKH B JIMHUIO
SapfirDoc.DrawModel(0); / Pucyem Bcro mojiens
}
-->
</script>
<BODY>
<input type=button value="BsiBectn coobmienue" onClick="0OnOutMsg()">
<input type=button value="Cosnats ctery" onClick="OnCreateWall()">
</BODY>

Tenepb, €cnu BbINOMHUTL KOMaHOy «TecToBbli Auanor», To Mbl YBUOMM B Ouanore elle odHy KHOTMKY

«Cosgatb cTeHy». [locrne HaxaTusi 3TOW KHOMKM B TEKYLLIEM 3TaXe NOSABUTCH CTEHa.

10.3 Mpwumepsbl cozgaHna obbektoB CAMNPUP

B nanke «C:\ProgramData\Sapfir\Sapfir 2018\Service\Users» ecTb Heckonbko ¢annos C npumepamu
co3ganusa opyrmx o6bekToB fOCTyMHbIX B nporpamme CAMNMOUP. 3Tu dpainbl MOXHO NOAKIHOHYUTE B MEHIO
«CepBucbi» Mo BbilLIE NPUBEOEHHON METOOMKE.

daiin «TestStorey.htm» coaepxut npMmMepbl CO34aHUS CTEH, NEPEKPBITUIA, KPbILLIW, YCTaHOBKW NMPOEMOB 1
KapHu3a.
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B dpanine «TestModels.htm» - Heckonbko NPUMEPOB MO CO34aHUKD apXUTEKTYPHbLIX 00NOMOB, KapHU30B,

KOJTOHH U NeCTHUL,.

B danne «TestSpecMat.htm» nokasaH npumep bopMMpoBaHMsa TECTOBOK cneumdukauum maTepmarnos.

87 TestModels. ===

CozpaHue mopenei

KornoHHa
OCHOBaHME KOMOHHbI
Kanutens
ApXUTEKTYpHele 0GNoMb!
KapHuzsl
TecThnya 1
JecTHua 2

YnannTb 06bekThl 3Taxa
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Cneundukauna

7
OObekT Matepuan Anunam] Kon-go[wr])
Banka CTanbHbIE KOHCTPYKUMK 3 12

- Banka CTanbHbIE KOHCTPYKUMK 8.561 1 a
Banka CTanbHbIE KOHCTPYKUMK 6.403 1 |
Banka CTanbHbIE KOHCTPYKUMK 6.881 1 I \

fl Banka CTanbHbIE KOHCTPYKUMK 9.062 1

/ Banka CTanbHbIE KOHCTPYKUMK 1.352 1

= Banka CTanbHbIE KOHCTPYKUMK 0.852 177 L
Banka CTanbHbIE KOHCTPYKUMK 1.865 12 3
Banka CTanbHbIE KOHCTPYKUMK 0.375 1

CyMmapHbIA pacxon

| O6LekT \ WMarepuan \ Anunal] | Kon-eo[ur] \
Banka | CTanbHbIe KOHCTRYKUMM [ 241.772 | 207 |

Beixon

10.4 PekomeHpgauum nNo otnagke cueHapueB

[ns oTnagku cueHapyeB MOXHO MCMONb30BaTh pasfuyHble OTNagymMkn: BCTPOEHHbINM OTnagyuk B Internet
Explorer 8, Microsoft Script Debugger, Microsoft Visual Studio, Script Debugger IDE, Microsoft Script
Editor n gp. ObasarenbHO HeobxoaMmo B cBoncTBax Internet Explorer paspelwmnTs 0TNagky cueHapues u
BKITOUUTD oTnagky ans Just-in-time-debugger (onums B peecTpe
[HKEY_CURRENT_USER\Software\Microsoft\ Windows Script\Settings] "JITDebug"=dword:00000001).
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