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WHAVUBUAYANbHbIE 3ALAHUS

Pazpen «3CKN3»

TpebyeTcs BbINOMHUTL 3CKU3 NMPUBEAEHHBIX HWXE aAeTanei (Ba-
pVaHT BblIOMpaeTCcs B COOTBETCTBUM C HOMEPOM MO CMUCKY).
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Paspen «BAJT»

TpebyeTcsi BbINOMHUTL MOAENb MPUBEAEHHBLIX HUXE AeTanen
(BapvaHT BbIGMpaeTCs B COOTBETCTBMM C HOMEPOM MO Cnucky). [o-
CTpOeHWe creyeT OCyWwecTBUTb TpeMsi cnocobamu, OMnMCaHHbIMK B
nocobun: BpalleHWEM BOKPYr BblIGpaHHONM OCW, BbITATMBAHUEM U OOb-
€AVHEHUSIMU MPOCTLIX TN, MMEKLWMXCS B Habope koMaHA NporpaMmmbl.

BapuaHT 1,2 BapuaHTt3,4




BapwaHT 7,8
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B npouecce co3paHust Nto60N CNOXHOW COOPKM COCTOSAILLEN U3
€IMHNYHBIX AeTanei u cOOpPOoYHbIX eANHULL KaXXabli NMPOEKTUPOBLLMK,
KOHCTPYKTOP WIN WUHXEHep BbIGUpaeT Hambonee ynobHbI ans cebs
cnocob. Jlioboe Teno, BO3MOXHO, CO3A4aTb pa3fM4YHbIMK Criocobamum.
Mepen HavanoMm paboTbl MPOEKTUPOBLUMK MPOBOAMT aHaiu3 reoMeT-
puM Tena u BbIBUpaeT cnocob NocTpoeHusi, Haubonee yaobHbIN Ans
cebs1. [Ans Toro Yto 66l NOHMMATb U OLEHUTb TPYAOEMKOCTb W 3aTpaThbl
BPEMEHM Ha CO3AaHuWe moaeneln u cOopoK BO3MOXHbIMW BapuUaHTaMm
HeobXxoMMO MOHMMaTb OCOBEHHOCTU MOCTPOEHUS UX. PaccmMoTpuMm
NnocTpoeHuns Tena Bana. Co3gaamMm Moaesnb pasMyHbIMU cnocobamu.

OCHOBHblE KOMaHAbl MOAyNs MOAENMPOBaHUS MpUBEAEHbI B
MpunoxeHun 1

1.1.1 Co3paHne Bana MeToAi0M BpalleHus

[na co3gaHuns Tena TBepaoro Tena cnocobom BpalleHusl 3a-
MKHYTOrO KOHTYpa BOKpYF BbiOpaHHOM Oocu, HeO6XoAMMO co3aaTb 3C-
KM3 3aMKHYTOro KOHTypa, KOTOPbI Npy BpaLLEHNM BOKPYr BblGpaHHOM
OCK AacCt TENO BpalleHUA, KOTOPOE U 6yp,eT ABNATbLCA BaJIOM.

[na Hayana paboTbl MO CO3AaHMIO 3aMKHYTOrO KOHTypa, Heob-
XOAMMO Ha rNaBHOM MaHenu nporpaMmbl BeI6paTh KoMaHay «ICKU3»

(puc.2).
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Puc.2 naBHas naHenb NporpaMmbl

Mpwn BbIGOpe 3TOro MyHKTa MNOSIBAISIETCS OKHO, B KOTOPOM MpoO-
rpaMma npegnaraet BblbpaTb MIOCKOCTb ANs1 CO3AaHus 3ckm3a (puc.3)
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OpwerTaian scxusa

Ccoinka Topw30HT.
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CMeHuMTb HanpasieHue
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Puc.3 OkHO BbibOpa MNAOCKOCTM AN CO3[4aHMS 3CKU3a

MporpaMMa fdaeT BO3MOXHOCTb BblbpaTb Kak CyllecTBylolme
M0CKOCTU, T.e. nnockoctn XY, XZ nnn YZ, Tak U NNoCKOCTb CO34aH-
HYIO nonb3oBaTteneM. B gaHHOM ciiyyae, T.K He MpeabsiBAsioTCA Ka-
kne-nnmbo cneumanbHble TpeboBaHMs, BblIGMpaeM CyLLECTBYHOLLYIO
NIOCKOCTb C FOPU30HTasIbHOW OpUEHTaLMEN.

[ns panbHenwero obneryeHnsi paboTbl MO CO3A4aHUIO OrpaHu-
YeHuI ackmnza, cneayet BoibupaTb koMaHay «MPOOUIb» (puc.4)
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Puc.4 OkHo Bbibopa koMaHabl «[MPOOUJIb»

3cKu3 [OJIKeH ObITb MOMHOCTbLIO OrpaHnyeH, T.€. A0JIKHbI BbITb
YKa3aHbl BCe JIMHENHbIE pa3Mepbl, a TaK Xe AO0/DKHbl CYLEeCTBOBATb
NPUBSI3KN K 0CAM KoopAMHaT. OrpaHMYeHMsl 3CKM3a, a TaKKe 3aAaHue
BCEX JIMHENHbIX pa3MepOoB MO3BO/UT B [a/ibHENLIEM COPUEHTUPOBATbL
TEeNo B MPOCTPAHCTBE, @ TakXke AACT BO3MOXHOCTb MpY CO34aHMK
CNOXHbIX COOpOK, M3bexaTb CMELLEHUS 3MEMEHTOB, 06pa3syowmx
reoMeTpuio Tena.
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Puc.5 N'eomeTpus ackunsa



Korga Bcs reomeTpusi ackmsa onpegeneHa (puc.5) 3akaHumBaem
paboTy Had co3AaHMEM 3CKM3a, HaXaTMeM Ha MKOHKY «3AKOHYUTb
2CKN3»
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Puc.6 aBHOE OKHO MOAySS MOAENUMpPOBaHUS

MNocne 3aBepLueHMs 3CKM3a Nonajaem B rf1aBHOE OKHO Moayns
MoaenupoBaHus. [ns co3gaHusl Bana BbibupaeM KoMaHay
«BPALLIEHME» (puc.6). JaHHas koMaHAa MO3BOASET co3faBaTb Tena
BpaLleHus. BpalleHre ocyllecTBnseTcs BOKPYr BblGpaHHOW ocu, 3a-
MKHYTOrO KOHTypa Ha /1060l npou3BosibHbIN yron ao 360°. Mpu Bbi-
6ope komaHapl «BPALLEHWE» nosBnseTcs OkHO koMmaHabl (puc.7). B
NosIBUBLUEMCS OKHE KOMaHAbl MOXHO BblbpaTb MapameTpbl Ans no-
CTPOeHWs TBepAoro Tena:

- ceyeHue. [laHHbI MYHKT MEHI0 KOMaHAbl AAeT BO3MOXHOCTb
BblbpaTb KpMBYIO ANns 0bpa3oBaHusa Tena, Wan 3NeMeHT Ans nocTpoe-
HUS Tena BpalleHus;

- ocb. Mo3BonsieT BbIGpaTb HanpaBneHne OCK BpalleHus, a Tak
)Ke caMy 0Cb BOKPYr KOTOPOW 6yAeT OCyWeCcTBNSTLCA BpalleHUE;

- orpaHuyeHus. [aHHblli pasgen komaHabl «BPALLEHWUSA» 3apa-
€T NnapaMeTpbl BpaLleHUs, TakKne Kak HayanbHbll rpaflyC U KOHEUHbIN
rpasyc NoOBOPOTa CEYEHWSI BOKPYF BblGpaHHOM OCM, B HALIEM Ciyyae
oT 0° po 360°, T.e. Teno BpaLleHUsl C NOSIHbIM paanycoM;

- byneBble. TOT pa3aen No3BossET BbIbpaTb Bynesbin onepa-
TOp 06bEAMHSIIOWMIA, BbIYMTAIOWMI Tena MM NPoCTo Co3faHue Tena
npu Bbibope 6yNneBoi yHKLMN <HET»;

- HacTpolka. [JaeT BO3MOXHOCTb BbibpaTh TUM Tena (Teno wnu



0605104Ka), a TaK Xe 3a4aTb AOMYCK Ha pasMep CO3A4aBaeMoro Tena.
Mpu BbIGOpPE BCEX TPEOYEMbIX NAPAaMETPOB HAXMMAEM KHOMKY
«MPUMEHUTL» 1 3aKPbIBAEM OKHO KOMaHbl (puc.7).
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Puc.7 OkHo komaHabl «BPALLLEHUNE»

[na nocTpoeHust AONOSHUTESNIbHLIX KOHCTPYKTUBHBIX 3J1EMEH-
TOB, Takux kak cackun u ckpyrneHns B NX ectb Habop koMaHA.

dackM — KOHCTPYKTUBHbLIE 3MIEMEHTHI, BLIMOSIHAEMbIE Ha AeTa-
NsIX Npu MexaHudeckon obpaboTke. dacka CyXWUT ANS ynpoweHus
npouecca cbopky cO6O0pPOYHON eanHULbI, @ TaK Xe AN YMeHbLUeHUs
OMacHOCTW paHeHui ocTpbiMKU yriamu. dacka — 3TO KOHM4Yeckasi ro-
BEPXHOCTb, Cpe3alollasi KpOMKY, 06pa30BaHHY0 TOPLEBOM MOBEPXHO-
CTbIO W UWAMHAPUYECKON MOBEPXHOCTHIO CaMoro Tena. Yron dacku
Yyalle BCEro yCTaHaB/MBalOT paBHbIM 45°. B HEKOTOpbIX C/lyyasx yron
W pacCTosiHWE 3a4aloTCa MHANBUAYAsLHO.



Dacky Ha OCTPbIX YINaX MEXAy rpaHaMU.

Puc.8 Mpumep BbinonHeHUs koMaHabl «GACKA»

Ons BbinonHeHust ackm B NX BblbpaeM komaHay «®ACKA»
(pnc.8).

Bbibupaem pebpo Tena ans nocrtpoeHus gacku (puc.9). B no-
SABUBLUEMCS OKHE KOMaHAbl BblbMpaeM «CMMMeTpu4HO» (rpu Bbibope
CMMMETPUYHOM acku nporpaMMa aBTOMAaTUUECKU BblIGMpaEeT yron
dackn 45°). B okowke «PaccTosiHMe» yKa3blBaEM YMC/IOBOE 3Hauye-
Hue.

Puc.9 OkHo komaHAabl «PACKA»



[na nocTpoeHnsi O0aMHaKoBbIX (DacoK Ha HECKOMbkMX pebpax
BblbpaeM Bce pebpa, Ha KOTOpbIX TpebyeTcs noctpouTb dacku. Mo-
cne Bblbopa Bcex MapaMeTpPoB U BCEX FPaHEN HAaXMMAEM KHOMKY
«lMpUMEHNTbL» 1 3aKpbIBAaEM OKHO KOMaHZbl.

[ns NOCTpOeHMs WNOHOYHOro Masa Ha Basy, CTPOMM «ACCoUM-
aTuBHyto CK»,

AccoumatuHas CK (accoumaTvMBHas cucteMa KOOpAUHAT) — 3TO
CUCTEMA KOOpAMHAT C HayasnoM B Jo6oi TOUYKe MPOCTPaHCTBA, TOYKeE
npuHaanexadien noboit NoBEPXHOCTU, Pebpy, NIMHUM, OKPY>XXHOCTU U
T.O. B0 C 3afaHHbIMK KOOpAMHATaMU OTHOCMTENIbHO abCOMOTHOMN
CUCTEMbI KOOPAMNHAT.
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Puc.10 MocTtpoeHune «AccoumatuBHon CK»

[ns noctpoeHust «AccoumatmBHoi CK» BblGMpaeM KoMaHay Ha
rMaBHON NaHenM okHa MoAaysnst MOAENMPOBaHNS. B NosBUBLUEMCS OKHE
koMaHabl (puc.10) B okowke Tun BblbpaeM «[WHaMUKa», LWenKaeM
NEBOM KHOMKOMN MBILWKK B TOYKE, MPUHMMAEMONM 3@ Hayano KoopAMHAT
(Npu BbIOOpPE KOHKPETHOM TOYKM MpOrpaMMa CaMa OnpeaenuT Koop-
avHatbl X;Y;Z, ecnn TpebyeTca onpeaenutb TOYKY BCTaBKM accouma-
TBHOM CK C MOMOLLbIO CUCTEMbI KOOpPAMHAT, TO BBOAMM 3HAYeHus!
KOOpPAVHAT BPYYHYIO, yKa3aB KOOPAMHATbLI B COOTBETCTBYIOLLEM OKOLL-
ke. Mpu noctpoeHun accoumatmBHoi CK nydwe BblibMpaTb OMOPHblE
TOUYKM (CpeaHue TOUKM MPSIMOMN, TOUKU Ha OKPYXXHOCTU, LEHTP OKPYX-
HOCTM U T.4.). Takol cnocob npuesizk CK No3BoAMT B AasibHEMLLEM,
npu co3daHne CNoXHbIX COOpPOK M B Crlyyae pedakumu 31eMeHTOB
BXOASLWMX B 3Ty cO6OpKy, n3bexarb CMELEeHNsS 311EMEHTOB reoOMeETpUM
Tena, a TaKk e BCEX 3/IEMEHTOB NpPMBS3aHHbIX K 06pa3oBaHHo CK.
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Puc.11 Mpumep BbIGOpa NAOCKOCTM ANS MOCTPOEHWS CKM3a

B nonyuenHol CK BbibrMpaeM NAoCKOCTb, NPUHAANEXaLUYHO 3TOM
CK ans noctpoeHus ackmnza (puc.11). Belbupaem komaHay «9CKU3» Ha
rNaBHOWM MaHenu nporpaMmbl. B nNosiBUBLUEMCS OKHE BbIGMPAEM MyHKT
«CYLLECTBYIOLIAA MMOCKOCTb>». LLlenkaemM npaBoi KiaBuULIEA MbllUK Ha
MIOCKOCTU KacaTesIbHOM K MOBEPXHOCTY Bana.
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b BoiBepute us crucka... e
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& Oonouxa
B Vomernmms...

& TMpeoGpagosarme ...
Hosas rpynna...

7, [obasuTs orpaHHueHIR
4. AeTo orparimenvs._.

% Ynanums sce orparmserma
5 [obasum pasveps!

W

By Konsposare Mpeo6pasyet sbI6paHHbIe KPUBLIE 3CK13a
X Yaanam VIV pa3sMepbl 3CKN3a U3 aKTUBHOTO B
CCbINOYHBIA MY Ha060pPOT. OYHKUUM
vcnonb3syrowve nx (Hanpumep
BbiTAMMBaHVE) He UCMIONb3YHOT CCLINOUHBIE
KpVIBbIE 1 CCbINOUHbIE Pa3Mepbl He

| ynpasnstoT reometpuied sckusa.

Puc.12 MocTpoeHune 3aMKHYTOro KoHTypa npoduns
LUMOHOYHOro nasa

& Wswerms oTobpaxerve...

€| Coodictea

B OKHe 3cKM3a CTPOMM 3aMKHYTbIN KOHTYP MPOcuIs WNOHOYHO-
ro nasa (puc.12). B gaHHOM cny4dae A4ns no3vuMoHnpoBaHus npoduns

nasa B OCAX KOOpAMHAT NpuBA- 3blBa€EM I'IpOd)VIJ'Ib K cpe,u,Heﬁ nn-
24



HAN (JIMHANM CUMMETPUM). JIMHMIO CUMMETPUM MEPEHOCUM B CCbINoY-
Hbli Habop (puc.12). [Ans 3TOro LienKaeM MpaBoOi KnaBULLEN MbILUN
Ha SIMHUM M B BbiMaBEM Crnucke BblbMpaeM «npeobpa3oBaTb B/uU3
CCbiiky». CCbINOYHBIN HAabop UCMONb3YETCH B KayeCTBe AOMOMHUTENb-
HbIX MOCTPOEHNI. JINHNM Ha CCbIFIOYHOM Habope He yYMTbIBalOTCS Mpw
NOCTPOEHUN TBEPAbIX TES.

MOCTPOEHHbIM 3CKM3 [O/MKEH ObiTb MOJIHOCTBLIO OMnpeaeseH
(pnc.13). T.e. po/mkHbI 6bITb yKasaHbl BCe pa3Mepbl U OnpeaeneHo
NOSIOXKEHNE KaXAOro 3/1eEMeHTa B MPOCTPaHCTBE, 3TO Heo6xoaMMo Ans
COXpaHeHMEe reoMeTpuM Tesla Npu co3aaHum cOOpOK B KOTOpbIE BXO-
AT MOCTPOEHHOe Teno. Koraa 3CKM3 MOMHOCTbIO OnpeaeneH, 3akaH-
4YMBAEM 3CKM3 U NOMNAZAEM B OKHO MOAYNS MOAENMPOBAHMSI.

3cKM3 NONHOCTLIO oNpeaeneH

pES=100,0 2

Puc.13 OnpeneneHne NOCTPOEHHOIO 3CKM3a

Ana  nNOCTpoeHus WMNOHOYHOrO Masa BblbupaeM KoMmaHay
«BbIAENEHUE» (puc.14) Ha rnaBHOM MaHenu Mozyns MoAenvpoBa-
Hus.

25
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Puc.14 MNocTpoeHne WNoHOYHOro nasa

B nosiBuBlIEMCS OKHE KOMaHAabl (puc.15), wenkaem Ha npodwu-
Ne WNOHOYHOrO Masa, B pasfene OorpaHWYeHUst 3a4aeMcsl HavanoM U
KOHLIOM Tesla BbITArMBaHusl, B HaweM cnydae 0 u 15 cooTBETCTBEHHO.
Ha)kuMaeM KHOMKY MPUMEHUTb M 3aKpblBaeM OKHO KoMaHabl. Mocne
MOCTPOEHUS LLUMOHOYHOIO Masa reoMeTpust Basia NOMHOCTbI0 MOCTpoe-
Ha. [lns ganbHelwwen paboTbl C TeNnoM Bana (co3aaHus cbopok B KO-
TOpbIX YYacTBYeT Basl) HE06X0AMMO BCE AOMOMHUTENbHbLIE MOCTPOEHNS
nepeHecT Ha CNoM M OTKIIOYMTb UX OTobpaxkeHne Ha mopenn. Wc-
KJIlOUYEHME CNOEB AOMOJSTHUTENbHBIX MOCTPOEHMI (CI0OEB 3CKM30B, KO-
OpAMHATHBIX MNJIOCKOCTEN, KOOPAMHATHBIX OCEW U T.A4.) AeNaeT Moaesb
6onee HarnsgHOM M B AanbHeMleM Aenaet BuAa COOPKM MeHee «3a-
rPOMOXKAEHHOW».

26
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Puc.15 Pa3gen orpaHuyeHue rnpu nocTpOeHUU LWNOHOYHOMOo
nasa

[ns OTK/IIOUEHMS] C/IOEB  [AOMOSHUTENbHBIX MOCTPOEHUA WX
HeobXxoaMMO MNepeHecTn Ha OTAENbHbIM Cnoi. [ns 3Toro BblAensiem
JIMHUM 3CKM3a W LIENKAeM MpaBoOM K/ABWILEN MbIlUM Ha BblAENIEHHbIX
anemMeHTax. [osIBNSAETCA OKHO KOMaHAbl «M3MEHUTb OToBpaXkeHue»
(pnc.16 n puc.17).

CKM3bl NepeHocMM Ha cnoit Homep 10 (Homep crost MOXeT Bbl-
6VpaTbCs NPOM3BOJIbHO. UHXeHep npu paboTe B NporpaMme camocTo-
ATENbHO BbIGUpPAeT HoOMep cosi. HO Mpu 3TOM HYXXHO y4MTbIBaTb YTO
Mpu CO3AaHMM CNOXHBLIX CO0POK U Mpu paboTe rpynnbl UHXXEHEPOB,
HOMepa CJI0eB A0/MKHbI 06513aTeNbHO COBMAAATh C MPUHSATLIMU B rpynne
paboTalolmMX HaJl AaHHON COOPKOI), KOOPAMHATHbLIE 3N1EMEHTbIHA C/IOW
Homep 15.
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Baxpawenioe oTobpaxeme A

TpospauHocTs

[[) Yactnu. sakpacka

[) Asianus rparied

KapracHoe oroSpaxerme v
@acemoe teno v

Hacpoian v

Hacneposato

l

MoacseTTb 06beKTH!

l

BoibepHTe HOBbIE 0BBEKTS!

[0k~ [ Npumennms |[  Ormera |

J

Prc.16 OKHO KOMaHAbl «M3MEHUTb N306paxxeHne»

[lns nepeHoca 3CKM3HbIX 3/IEMEHTOB Ha oy HoMep 10 B okoLLKke
«cno» nponucbiBaeM 10 M HaXMMaeM KHOMKY MPUMEHUTb.
AHAIOrM4YHO NOCTYNaeM C KOOPAMHATHLIMU 3/IEMEHTaMM, NEPEHOCUM KX
Ha cnov Homep 15 (puc.17). HaxuMaeM KHOMKY MpUMEHUTb U 3a-

KpblBA€M OKHO KOMaHAbl.

Puc.17 MepeHoc 3CKU3HBIX 3/TEMEHTOB Ha CNOK

A
Croit 15
User I
Wipusa &
3axpawetHoe oToGpaxeHme A
MpospautocTs
70
0
o
0 100
[] Yactvu. sakpacka
[[] Avanus rpaneit
Kapxactioe n':‘pmm VV
“Pacemoe Teno v
Hactpoiias A

F Hacnegosars

]

MoacseTnTb 06veKTsI

1

BuibepuTe HOBble OBbEKT!

l

[0k [ Nonmennrs | [ Omvena

[na n3meHeHus otobpaxkeHust cnoes 10 n 15 (cnoes ackusa u
KOOPAMHATHBIX 3/1IEMEHTOB) Ha rMaBHOM MaHeNu MoAyssl MOAENMPOoBa-
HMS Bbibupaem Bkiagaky «dop- mat» (puc.18) n pasgen «Buau-
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Mble B HEBMAMMbIE». B BbiMaBlweM OKHe KOoMaHabl (puc.19) cHumaem
rasiouku Bosne Homepos cnoes 10 u 15, oTknouvas MX BUAMMOCTb.
HakumMaeM KHOMKY NPUMEHWUTb U 3aKpblBAEM OKHO KOMaHApbl.

Bectasute %pma-r] WHetpymentel  CHopkw  MHmopmauwa  Axane B ~ Yeranonxa cnon | 5= x|
I B = Cn a CtrlsL E Mowck cnos no oBbexTy A
ol | £ Cron v HacTpoiikn. .. +| =]
.1 |
I % Bupmee s sane . CUrl+Cvewenve+V/ - S @
JI !.3 Crnow v gaTeropui___ @ cnoi »
H1E Vicne Patounii cnoi
. [lepemecTMTE Ha cnoi._ .
Cnon A
e =
Q E % Konwposats Ha cnod 'ZF ‘ Select Layer By Range/Category :]
PCK v [] Ovo6pasxetivie kateropuy
me MB3 - Category Filter &3
Cewinoyrble HaBopel ... j— W - Tonsko sua... | KomwecTso ofvex
22 1(Work) 2
» ~0O10 a 27
_— [pyna ’ M5 [m] 16
Ipynna snemeHTos. ..
— ===
-
Puc.18 Bknagka «dopmat»
< | 1 | 3
Mokasate Cnon c oB6bekTamn @
Bce kateropum
‘ Vnpasneswe cnosm v
Hactpoitas v
Puc.19 Pa3gen «Buaumble u
HeBUANMbIE»

Mocne BbINOAHEHUS AAHHOM KOMaHAbl MOSTyYaeM FOTOBYIO MO-
fAenb Bana (puc.20).
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1.1.2

Puc.20 l'otoBas moaenb Bana

Teno Bana JIMWEHO BCEX [AOMOSHUTENbHbLIX MOCTPOEHUU U -
HWUI 4YTO AenaeT oTobpaxxaemyto Modenb 6oriee HarnsiAHoOM Ansi BOC-
NpusiTUS NoSb30BaTeNsl. B aanbHeWILEM MOAENN, CO3AaHHbIE B MOAY-
e MOAENMPOBaHWSI, UCMOSb3YIOTCS ANS CO34aHNsA paboumnx YepTexen.

MocTpoeHue Bana METOAOM BbITArMBaHUA

Mporpamma NX obnagaeTt pa3HoobpasHbIMK MHCTPYMEHTaMu Ans
CO3[aHNs pasniM4YHbIX Ten.Tak BO3MOXHO CO3AaHMe TBEpAOro Te- na
HECKOSIbKMMM MeTofaMu. Kaxablii nofib3oBaTesNb BbiGUpaeT Hanbonee
ONTUManbHbIN criocob ans cebsa. [Ans Toro 4Yto 6bl  OLEHUTb
BO3MOXHOCTW KaXkIoro MeToAa W BblbpaTb OMNTMMasbHbIA, HEO6X0AM-
MO 3HaTb M MOHWMAaTb OCOBEHHOCTU pasfiMYHbLIX CrOCOBOB M KOMaHA.
[ns 03HaKOMNEHUS C pa3fiMyHbIMK criocobamu NOCTPOEHUst Ten, Mo-
CTpOMM Teno Bajia ApyrMM cnocoboMm, a MMEHHO BbITArMBaHMeM. B
OCHOBE CO3[aHusl Tefla AaHHbIM CrocoboM TaK e NIEXWT co3daHune
3cku3a. Pa3Huua nuwb B TOM YTO Mbl CO3A4aeM He npodwnb ans no-
crieaytowero BpalleHns BOKpYr ocu, a npodwnb (B HaweM cryyae —
OKPY>XHOCTb) ANS BbITArMBAHWUS.

Hy>KHO noHMMaTb, YTO ANS CO3AaHMs TBEPAOrO Tena BO3MOXHO
NCMonb3oBaHWe pasfinyHbiXx HabopoB KoMaHA, nporpaMmMa MnogobHbIX
orpaHuyeHuii He coaepxut. Co3gaHuMe TeNn OrpaHMYMBaETCS NULLb
HaBblKaMW MOJIb30BATENSA U €ro 3HaHUSIMU.
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Fonaes nosmoC T rpe e

Pnc.21 MocTpoeHne oKpYy)XHOCTU 3aaHHOMo AnaMeTpa

Ons co3gaHusa Tena Bana nepeingem B Moaynb «3CKU3». MMo-
CTPOMM OKPY>XHOCTb 3afaHHOro auvaMetpa (puc.21). OrpaHuunm >c-
Kun3. 3a4aamMM OrpaHUYEHUS, NPUBSXKEM LIEHTP OKPYXXHOCTU K KOOpAM-
HaTHbIM 0CsIM (Hayany KoopauHaT). YkaxkeM 3ajaHHbIv pagmyc. Koraa
3CKU3 MOMHOCTbIO OMpeaeneH, HaXXMMaeM Ha MKOHKY «3aKOHYUTb 3C-
K13» 1 NepexoanMm B MoAy/lb MOAENNPOBaHuS.

B mozyne mozenvpoBaHus BbibMpaeM Ha raBHOM MaHenu Ko-
MaHay «BbIAEJIEHUE» (puc.22). Bolaensem npoduib OKpY>XXHOCTU. B
NosIBUBLLIEMCS OKHE KOMaHabl (p1c.23) BBOAMM 3HayeHus Havana — 0
W 3HadeHne koHua — 120 BbITArMBaemoro Tena. Bo3MOXHO, Takke
NOCTPOEHNE LUMAMHAPA NPOCTO NOTSHYB 3a CTPesiky BeKTopa Hamnpas-
NeHVs1 UMMHAPA NoKa B OKHE KOMaHAbl (Mof, CTPEenKon) He NosiBUTCS
Tpebyemoe undpoBoe 3HaYEHME.
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o 0 @ e

Beigenerute Ofvepmeme Koopa, nnockocts — Vinow ('-7 = é
Buigenenne T %N T e &
CO3.3€T MEMEHT BLITATMBAHHEM CRUeHMS (onekre S i Qe
B0/ BEKTOPA. K zoessess Z

[ — -
) Hauano [3ravewe o)
Paccronnme 0 mm
e & . Koweu Snaverve =
Ha - ‘ £ Paccronrme 120 ]
< N 3 [ A
Puc.22 KomaHpa «BbIAEJTEHUE» \[ B
B MoAyne MoaennpoBaHus [P A
= C—
Crmrirren A
T r—
1 rpovman A
TunTena Tero
fonyex 0.0254]

==
Puc.23 OkHo koMaHabl «BbIAEJTEHUE»

JocturHys Tpe6yeMoro 3Ha4YeHU4, HaXXnMMaem KHOMKY
NMPUMEHUTb U 3aKpPbiBAEM OKHO KOMaHAbl.

PN\ [Coananme scxuza |9 | — | X B3

Tun A

[ 2 Mo nockocn

MnockocTs sckmsa A

Onuus naockocTv CywecTsyrowan nnocHiv

@?ﬁ =
¥ BulbepyTe M/10CKYH0 PaHb MM M/I0CKOCTS |
CMeHuTb HanpasneHue

Opwetitamn scxmusa A
Cebinka TopuizonT. E
' Buibepure ccbinky (1)

CMeHWTb HanpaBeHve

o[ omena ]

Puc.24 lMone «onuns NNOCKOCTM»
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[ns NoCTpoeHus cneayolen UMIMHAPUYECKOW YacTu Bana
TpebyeTcs BbibpaTh NIOCKOCTb ANS MOCTPOEHUS 3CKM3a. DCKU3 CTPOUM
Ha TOPLEBOIN MOBEPXHOCTU UnnHApa (puc.24.). HaxxmMaeMHa UKOHKY
«2CKN3». B okHe Moaynsa «3CKW3», B none «onuust naoCKOCTU»
BblibMpaeM — CylecTBylOWasl MJOCKOCTb Mocie Bblbopa LienKaem
MbllUbIO Ha TOpLEBOM MOBEPXHOCTU UWMAMHAPA BblbpaHon Ans
NPOAOHKEHMS MOCTPOEHNS LMAMHAPA.

Mpy BLINMOMHEHMM BCeX TpeboBaHWM MpOrpaMMbl, @ WMMEHHO
NpaBuSIbHOM Bblbope BCEX MYHKTOB OrpaHWYEHUst NO3ULMOHUPOBaHUS
3CKM3a B NPOCTPaHCTBE, MONAAEM B MOAYNb CO3AaHMS ICKU30B.

+ 4 ot |« RSN - |

owa Kowreccrme | Orpmaness  foTo orpmenewe  Moxassn oos 11
pasaese orpmamena

e
¥ Bubepure xpusyr (1)
nomocTo onpeasnes T

A
I~

A

+ 3azams sextop (1) Qe
)

A

=

Cuennts Hanpasaenme

Orpaarerae

Hauano [3mauenme

By | Paccronnme [0 mm
Koweu p— 17|

Paccronmme |5 mm ‘a

[— A

Bynesvie @ Obveannenme

¥ Bubepwre Teno (1)

Cueuenme [er
e

Tun reaa |Teno

Bonvex [ 0.0254
[ ok [“ripumesars | [ Orvena

Puc.25 VIV'IOCTpoeHme Puc.26 OkHo koMaHAapbl «BblIAENTEHUE>»
OKPY>XHOCTH C
OrpaHNYEeHUsIMU

CTpOMM OKPYXXHOCTb C OFpaHUYEHUSIMU — LIEHTPbl OKPY>XHOCTEN
CoBMajatoT M ykasbiBaeM guameTp (puc. 25). Korga acku3 NOAHOCTbIO
onpefesieH, 3aKaHuMBaeM 3CKU3 U nepexoanM B MOAyNb MoAenMpoBa-
HKS.

Bblbpaem koMaHay «BbIAEJIEHUE» Ha rnaBHOM naHenn moay-
na MofenupoBaHus. MosiBnsieTcs OKHO kKoMaHAbl (puc.26) wenkaem Ha
OKPY>XHOCTW, MOCTPOEHHOM paHee, 3aJaeMcsl 3HaYeHWsIMM KOHLA U
Hayana Tena-nocTpoeHus, B 6yneBbiX GYHKUMSX BblbMpaeM — 06b-
efnHeHne (Npu Bblbope O6beauHEHWS WKW BblUMTaHUS, NpOrpamMa
noacBeuMBaeT Tena KOTOpble BO3MOXHO 06beauHUTb C  TenoM-
NMOCTPOEHUSI OPaHXEBLIM LIBETOM, TaK XX€ KaK W Tesio U3 KOTOpOoro
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MOXXHO BbIYECTb TEM0-NMOCTPOEHUs). HaXMMaeM KHOMKY MPUMEHWUTb W
3aKpbIBAEM OKHO KOMaHAbI.

B ~ [Accoumarmarian CK |9 | — | X

Tun

A

2 l[’é{ﬂwnamwxa E
MNpuenska CK A

e

Cebinka PCK

Marmnynsirop w
l ;V 3apars opvienTauvio @

Puc.27 AccoumatuBHasa CK

[na co3paHusa cnegytowero 3cku3a npeasapuTeNibHO co34aamM
accoumatmBHyto CK, c HayanoMm, B LEHTPe OKPY>XHOCTU Nexallen B
OCHOBaHMWM UMANHAPUYECKOW YacTu Bana (puc.27). Ans 3Toro Bbl6u-
paeM komaHgy «AccoumaTtmBHass CK». B okHe KOoMaHAbl B pasgene
«TUM>» BblIOMPaeM «anHaMMKa» U BbibMpaeM Touky BcTaBku CK, Touka
BCTaBKM, 3TO Hayano accoumatmBHoi CK, T.e. LEHTP OKPY>XXHOCTU B
OCHOBaHWW UMNMHApaA.
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| 3ckms nomocTo onpenenen

Be%.
s N O
| 3aKoHumT 3cKN3 P

o
W

BolAan M3 cpeipl CO34aHMA 3CKM3a.

(Ctrl+Q)

L
Puc.28a Moaynb moaenvpoBaHus

Pnc.286 MNocTpoeHne oKpy>XHOCTH

[ns co3gaHus cnepyowero 3CkM3a MUCMosib3yeM MOCTPOEHHYHO
accoumnatusHyto CK. B moayne «3CKU3» CTpOMM OKpPY>XHOCTb, 3aJaeM
OorpaHu4yeHunsl — coBnaatolime LeHTPbl, yKa3biBaeM paamyC OKpPY>XHO-

cTn. Korga 3cku3 MosIHOCTbIO OMpefeneH nepexoanMm B Moay/b Moae-
nuposaHus (puc.28a, puc.286).

35



| < R Bbu]eneuue‘\)“ X B3

Ceuerme e |
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+ 3anars sextop (1)

CMeHuTL HanpasaeHne

Orparametmn

Hauano 3Hauerve
Paccrosrue
Koreu 3Hauerve

PaccrosHue

Bynesvie

Bynesuie #® O6veanHeHmne

+ Buibepure Teno (1)

l YknoH et

/ Cmeuerme
) {Cmemewe et

Hacpoia

Tun tena Teno
Donvek 0.0254]

[ oK ”—Hpuneﬂmb—” OtMmeHa ]7

]4> > >E<l>"'= &),
n

Puc.29 MoctpoeHne umnuHapa ¢ obbeanHeHneM Ten

Ha rnaBHOli naHenu Moayns MOAENMpOBaHWs BblGMpaem Ko-
MaHay «BbIAENEHUE» (puc.29). CTpouM creayowmin ULMAMHAP C 06b-
€AVHEHVEM TeN, NPY NoMoLLM 6yneBbIX hyHKLNNA.

MpopomkaeM NOCTpoeHMe Tena Ao TeX Mop MoKa He MonyyuMm
Teno Bana (puc.30).

Puc.30 Teno Bana

[nsi NOCTPOeHUs1 TEXHONIOMMYECKMX 3NEMEHTOB (hacok 1 CKpyr-
NEHUNIA) HeobxoamMMo, YTo Bbl TeNo 6bINo eanHbIM LenbIM. s TOrouTo
6bl MpOBEpPUTb SIBNSIETCS NN TENO LEebiM, AOCTaTOYHO LenK-

36



HyTb Ha Ntoboi YacTu, B C/lydae eciv Teslo NpPeacTaBseT eavHoe
uenoe, Teno BbIAENNUTCS LEIMKOM U NOACBETUTCS OPaHXXEBbIM LIBETOM.
Ecnn Teno coctouT M3 pasHblX YacTei, TO creayeT ux 06beanHUTBb,
BblbpaB komaHay «BYJIEBBIE».

| F-ripwmenars.| [ Orvena |

Puc.31 MNocTtpoeHune dacok

Ctpoum chackn (pnc.31) n WNOHOYHbIM na3 (puc.32 u puc.33)
cnocobamun onucaHHbLIMK paHee.

Sons et e

Pnc.32 MocTpoeHne
LLMNOHOYHOro Na3a

« .0254
[ Npwwerrs| [ Omvena

Puc.33 3agaHue napaMeTpoB LINOHOYHOrO nasa

Mocne 3aBeplieHUs MOCTPOeHUS Tena Bana HeobxoauMo
nepeHecT BCe AOMOSHUTENbHbIE MOCTPOEHUS Ha C/IoM, KOTOpble B
JanbHeiileM 6yayT UCKITOUYEHbI U3 0TOBpaXKaeMbIX.

Kak paHee roBopunocb, CyLeCTBYET BO3MOXHOCTb BblAeNeHUs
KaXkoro afieMeHTa, HO 3Ta npoueaypa (koraa 31eMeHTOB MHOMO)
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[JOCTaToYHa TpyAoeMka. A TaK e (HanpuMmep, 3CKW3bl) 3/1EMEHTbI
MOCTPOEHUS MOMYT OKa3blBAaTCA BHYTPU Tena-noCTPOeHUs, Toraa
Bblfle/IeHWe CTAHOBUTCS HEBO3MOXHO. [O3TOMY paccMOTpuM Apyrou
cnocob.

9 Homearop mossae

s ——

©

NLICAE IR EL |

v /
¥

Puc.34 BKnva,QKa «HABUTATOP MOJEN»

CneBa B [NlaBHOM OKHe nporpamMmbl  oTobpaxkaeTcs
«HABUIATOP MOZEJ/IN» (puc.34). B HaBuratope otobpa)aetcs Bcs
UCTOPUS NOCTPOEHNS MOZENW U AEUCTBUIA NOMb30BaTenNs, C ONMcaHueM
3TUX AeWCTBMI. B HaBuratope BbibMpaeM BCe 3CKM3bl B Mpouecce
co3faHua Moaenu Bana. 3axumaeMm kHorky CRTL Ha knaBuatype
BblbpaeM BCe MyHKTbl B HaBWUraTtope CBsi3aHble C 3Cku3amu. Korga
3MeMeHTbl BblOpaHbl, LiefikaeM MNpaBOW KHOMKOM MbIlM Ha CaMux
anemeHTa. B packpbiBlieMcs cnucke (puc.34) BblbMpaeM NyHKT
«MN3MEHEHUE OTOBPAXEHUSA» 1 3agaem Homep cnosi — 10. Tak xe
NOCTynaeM C KOOPAUHATHLIMW 3NeMeHTaMu. 3afjiaeM HOMep Cnos Asis
KOOpPAMHATHbIX 311eMeHToB — 15. [lanee Kak rnokasaHo Ha pucyHkax 18
1 19 oTkr04YaeM BUANMOCTb CI0EB.
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Puc.35 Teno Bana coOOTBETCTBYtOLLEE 3aaHHON reoMeTpun
B pesynbTarte nony4vaem Teno Bana (pmc.35) NoMHOCTbIO COOTBET-
CTBYIOLLEE 3aZlaHHOW reOMETPUN.

1.1.3 NocrpoeHne Bana nocpeacTsoM 06 begnHEHNs CTaH-
AapTHbIX Ten

B 3TOM nyHKTe paccMOTpUM Co3faHve Moaenu Bana 6e3 cosaa-
HMS 3CKM3a.

Mporpamma NX coaep>xuT Habop kOMaHa Ans CO3[aHus TBep-
AbIX 3M1eMeHTapHbIX Ten (uunuHap, cdepa, KOHYC, NPYXWHa, Ky6).
PaccMoTpuM cospgaHue mModenu Bana npu nomowm Habopa anemeH-
TapHbIX Ten.

w3 Hactpomkn Oxno  [omows

IO Ls - ©& -8 6. L7

= "~ Ay &
| CrpyrneHwa Packa Crinaiy T Mpoetwpos:
pefpa - KpUBOH
w T } . j =" Hn D T
3 E o
T [‘ J \zﬂ:

Uunuuap

Co3aaeT uMAMHAP 33AaHMEM PacnoNoXeHna
OCK W pPa3Mepos.

Puvc.36 Beibop komaHabl «LIWTUHOP>»
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Ona  cospaHvMa  Mogenu  Bana  UCMNOSb3yeM  KOMaHAay
«UWMTMHAP». B okHe Moaynsi MOAeNUpOBaHUS BblibMpaeM KoMaHay
«UWTMHAP>» (pnc.36). B BbiNnaBlIEM OKHE KOMaHAbl 3a4aeM napamMeT-
pbl uMnuHapa: avametp — 85 MM, Bbicota — 120 MM. [Npu co3gaHum
unmHapa (Tak e Kak 1 ntoboro Apyroro Tesa) nporpamMMa o yMmos-
YaHWUIO UCMOSIb3YET 3a Hayano abcontoTHyO cnctemy koopauHaTt (CK),
a VIMEHHO KOOPAMHATbI LIEHTpa OKPYXHOCTWU umnuHapa 6yayt umeTb
koopanHatbl z=0, x=0, y=0. Mocne 3agaHns BCEX NapaMeTpoB HaXu-
MaeM KHOMKY «[MpUMEeHUTb>» U 3aKpblBaeM OKHO KOMaHAbl.

Tun Al
[ti Ocb, AvameTp 1 BbICOTa La
Ocs Al
‘ « 3apatb sexTop (1) f*:'] I7 e
CMeHUTb HanpasneHue &]
+ 3apaiite Touky (1) @@
Pasmepot A
[uametp 7 mm
Bynesoie Al
Bynesble 0 Het ;v;
TMpocmoTp v ‘
[7 oK ] [ Mpumernuts [ OtMeHa ]

Punc.37 3agaHue napaMeTpoB

Ana cospaHus cneaylowero uunuvHapa HeobxoauMmo BblbpaTb
OMOPHYIO MOBEPXHOCTb A5 MOCTPOEHUS UMAWHAPA, @ TaK >Xe BEKTOp
HanpaeneHus Tena uunuHapa (puc.38). B MeHI0 KoMaHbl
«UMNUHOP» BbibMpaeM MNyHKT «3agaiiTe TOYKy» M YyKa3blBAeM Ha
KOHTYP OKPYXXHOCTW B OCHOBaHUW LIMIMHAPA, OKPY>XHOCTU BbiGpaHHON
3a onopHyto. MNocne Bbibopa OKPYXHOCTM NOSIBUTCA CTpesika BEKTopa
HanpasneHus Tena umnuHapa (puc.38). Ecnn HanpasneHune TpebyeTcs
CMEHWTb HanpasfeHMe BeKTOpa, HaXXMMaeM Ha MKOHKY CMeHbl BEKTO-

pa.
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1< >

Tin A
\ rﬂ Ocb, AaMeTp ¥ BbICOTa Q
Oce A
+ 3apgats sextop (1)
CMeHUTb Hanpasnexne X
+ 3apaiite Touky (1)
Pasmepet A
Quametp mm W]
Buicota 120 mm
Eynestie A
MpocmoTp v
[ oK ] [—kuemm,—l [ Otmena ]

Puc.38 Bbibop 0MopHOI NOBEPXHOCTU 1M BEKTOPA HaMpaB/IEHNs Tena
unnMHapa

3apgaeM napameTtpa uvMnuHgpa. Auametp — 80 MM 1 BbicoTa — 8
MM (pnc.39). HaxxmmaeM KHOMKY <«MNPUMEHWTb» W 3aKpblBaeM OKHO
KOMaHZb!.

1< > -
- : < e >
¥4 Ocw, avawerp 1 svicora =] } Tun A
o '*‘ I [‘d Ock, aWameTp W BoicoTa a
 3agate sexiop (1) s )
| Oce A
Cuenuto nanpasaenwe |
 Jagadre Touxy (1) @f_’: | + 3apare sextop (1)
D &l CMeHMTL HanpaeneHne
S |m o ‘ + 3agante Touky (1) %=
Beicota |8 mm |
[ A Pasmepe: A
- ]
o o [
[ ok | Fipwmensms] [ Orvena |
y Byneste A
Puc.39 3aagaHve anameTpa v BbICOTbI Byneasie
pun P Beluetarne
@ Mepeceuetive

<a MMokasaTb AP/bLIKA

Pnc.40 «Ob6begnHeHne» B
6yneBbix napameTtpax
KOMaHzbl
Ana cos3gaHus nocneaylowmx LMAMHAPOB MOCTyNnaeM Tak Xe
KaK OMnMcaHo paHee. 3aaeM AMaMeTp M BbICOTY UMAMHAPOB, a Tak Xe
Bblbrpaem «obbeanHeHne» B 6yneBbix NnapamMeTpax komaHgbl (puc.40).
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| Petpo
¥ Bubepure pespo 2) =)
Omesuermns A
Ceuerme CramseTpruso a

Paccrommme[2 mm

Puc.41 Tpebyemas reomeTpus mogeny Bana

Mocne BbINOMHEHUST BCEX MOCTPOEHWI MnonyvaeM Tpebyemyto
reomeTputo Mogenu Bana (puc.41), ctpouM acku v LINOHOYHLIN Na3
(aHanornyHbIM cnocobom, onucaHHbIM paHee) (puc.42).

=

B ~ [Bevenenve [0 [-x B
Ceuerme Al
[ + BoibepuTe kpusyto (4) (7
Hanpasnesme A
+ 3aparb sekTop (1)
CMeHuTb HanpasneHve
Orparusern A
PaccrosHme
Koreu
PaccrosHue 32 mm =
EBynestie A
Bynessie @
 BuiGepure Teno (1) [
Yicnon A
YknoH Her
Cwewerme A
. | Cmewenne Her
Hacpodk Al
Tun Tena m
Donvek [ 0.0254ll~
[ OK } ! ] [ Ormera l

Puc.42 MoctpoeHne dhackm v WNOHOYHOro Mnasa

Pe3ynbTaToOM HawuWx MOCTPOEHWI SBNSETCS Modenb Bana
MOSTHOCTbIO COOTBETCBYIOLIAS FEOMETPUYECKMM U KOHCTPYKUMOHHBIM
TpeboBaHuaM K aeTanu Bana(puc.43).
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Puc.43 Mogenb Bana COOTBETCTBYHOLLASA KOHCTPYKUMOHHBIM
TpeboBaHUsIM

MocTpoeHus Moaenei noaobHbIM 06pa3oM MpolLle, YeM MoCTpo-
€HWUS Mofenen Ha OCHOBE 3CKM3a, HO JaHHbIM MeToAd MMEET HeaocTa-
TOK, JOCTaTOYHO CYLUECTBEHHbIA. pM CO34aHMKU CNOXHBLIX COOPOK C
yyaCTMEM CO3[aHHbIX MNOAO6HbLIM 06pa3oM Moaenen, [A0CTaTOYHO
C/IOXXHO OCYLUECTBNATb peAaKTupoBaHue 3Tux Ten. B cnydae Heobxo-
OMMOCTU U3MEHEHMWSI He TOJIbKO Pa3MepoB MOAENN, HO U U3MEHEHUS
CaMoi reoMeTpUN MoAenun, Ans NosydyeHust HeobXoAMMbIX MapaMerT-
poB COOPOYHON eAuHMLbI, OCYLLECTBUTb peaaKTMpOBaHWE He npef-
CTaB/SIeTC BO3MOXHbIM. JTO OYEHb YacTO BCTpeYaeTcs Mpu paspa-
60TKe HOBbIX, paHee He M3roTaB/IMBAEMbLIX 3/1EMEHTOB. o3ToMy Mpwu
KaXkyLLeMCs MPOCTOTE, BO3HMKAKOT TPYyAHOCTW Apyroro nopsiaka. Ho
HY)KHO MOHMMaTb, UYTO KaXAbl MONb30BaTENb BbLIOMpaeT ans cebs
Hanbonee yaobHbI cnocob paboTbl Npu co3gaHuMM Moaenen u c6o-
POYHBIX eanHUL,.

43



2. MOAY/1b WAVE. CO3AAHUE AETANEN CO
CBA3bHO

Moayns WAVE no3BonsieT ocyLwecTBAsATb accoLMaTUBHOE KOMu-
pOBaHMe reoMeTpu4eckmx o6bEeKTOB, CO3A4aBast aCCoUMATMBHBIE CBA3M
Mexay o6bekTamMu mMoaenmpoBaHus. O6bEKT, CO3AaHHbI MOAO6HbIM
06pa3oM MOSIHOCTbIO MAEHTUYEH MOAENW CO34aHHOW B npouecce Mo-
LENNPOBaHMS, HO He coaepXuT B cebe MCTopuio MocTpoeHus. leo-
METpUSl, CO3[laHHasi TakMM CrnocoboM, HasbiBaeTcsi cBsa3aHHol [linked
geometry].

DfeMeHT, Ha OCHOBE KOTOpOro co3faHa accouMaTMBHas Mo-
[enb, MPUHSATO Ha3blBaTb — «poanTenem»,

OcHoBHble (PyHKLUMK, peann3oBaHHble B Moayne WAVE:

e BO3MOXXHOCTb accoumMaTMBHOrO KONUpPOBaHWS reoMeTpumn us
OAHOMN YacTv B Apyryto (06bIYHO BHYTPU COOPKH).

o BO3MOXHOCTb 3aA€pXXKW OBHOBMEHWS CBSA3aHHOW reoMeTpum
BO BCEX W OTAENbHbIX YacTsX.

e BO3MOXXHOCTb BbINOJIHUTL 3anpoc U NosyYnTb MHGOpMaLmio o
CBA3AX MeXAY YacTaMu.

Mpu MoaAMdUKALIMM UCXOAHON FrEOMETPUM CBA3AHHAs FEOMETPUSI
6ynet 0bHOBNSTLCS, OAHAKO Onepaumn CO CBSA3AHHOW reoMeTpuen He
TpebyloT 06513aTeNbHOr0 NPUCYTCTBUSI MCXOAHOM FrEOMETPUN.

MMeHa cBsA3aHHbIX YacTel 0BbIYHO COOTBETCTBYIOT UMEHaM UC-
XOAHbIX YacTel (Takoe corfalleHue AeNCTBYET ANa YacTeill B ynpaBs-
NsiloLWEN CTPYKTYpPE NpU CO34aHUM CBA3AHHON FreOMETPUN).

PaccMOTpMM cO34aHME acCouMaTMBHOM MOAeNM Ha npuMepe
Kopnyca.

[nsa Bbl30Ba MeHIO B HaBuraTope cbopkn HeobxoanMo Luenk-
HYTb NPaBOM KJIaBULWWEWA MbIlW. B BbiNaBWEM CMMCKE MOCTaBWUTL ra-
NOYKyY BO3Me NyHKTa «pexxum WAVE>» (puc.44). MNMocne Toro kak pe- >kum
BK/IOYEH Ha4yHeM paboTy ¢ Moaenbio Kopnyca.
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M NX 6 - Modeling - [korpus.prt]

g—Eann MWsmerwe Bua Borasume  Popmar  Mhcpymentel  Clopkn  Whdopmawa Az
Qrwa- [ S W+ @ X0 g (]
= » + .

i m @ 0 4

3okns Beige Ofvea " Koopa. nnockocts Vi

[HET @UnLTPa Beifiopa a IBCS{ copka m m E' - D %

BoiGepurte obbextol M Haxemte MB3 mmm asaxam ykaxure Moaukod Ha obbekte

4 Haswratop cGoprn

Onuca: - = = B 104HGIA
Ceuet |if Brktouas NoAaBneHHbIe KOMMOHEHTbI

LEa |7 BKAHUMTL HE rEOMETPHUUECKME KOMMOHEHTHI
|7 BKAKUMTE TONBKO CCHINOUHBIE KOMMOHEHTHI
P Pexcim WAVE
"’_ BKAUMTL OrpaHMUeHKA
|v— BKAKOUMTL ceUueHWs

MokasaTb rpynnbl KOMMNOHEHT

OUALTP KOMMOHEHT

DOUALTP OrpaHUUeHMA

"%, TOMCK BbIGPAHHBIX KOMMOHEHT
", Mowck paBouen getanu

 Cseprys Bce

i1 PackpuiTh Bce

% PacKpbiTh A0 BLIBPaHHOMO

% PackpsiTe 40 BMAVMMOTO

% PackpbiTs a0 pabouedi geTanm
% PacKphiTh BCE 3arpymxeHHsIe
% YnakosaTs Bce

[# Pacnakoeats BCE

" 3kcnopT B Gpayzep
JKCMOPT B 3NEKTPOHHYID TabauLy

Konoxku 4
Pas6noKkvpoBaTh KONOHKY
< | Ceovictea 3
MpocmoTp v
3asucumocTi v

Puc.44 OkHo Bbibopa pexuMa WAVE

B Hasuratope cbopke B none «OnucaTenbHoe UMS AeTanu»
LesikaeM MpaBoi KnaBuLel MblW. B nosiBuBLUEMCS cnincke BblGUpa-
eM nyHKT «WAVE», nanee nyHKT «Co3[aHuWe f[eTaniv CO CBSA3bHO»
(pnc.45).
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; ol petpa o KpuBo

[ Her qunea seibopa £ [Ben csopea MR F-e %™ -9

BuSepure obbexm u Haxmure MB3 wnu asaxms: ykaxure Moaukoi Ha obbexte

| < > |

H  Hasuratop cGopku ‘

Onwcarensioe uMn aeramt M. [T.]C.[N.] Kon-so | Connowe |

(7 Cevermn | |

@ I — L

WAVE 4 Co3aaHne HOBOTO YPOBHA

@ Ceoictsa KonuposaTtb reoMeTpuio B KOMMNOHEHT

Konvposats reomMeTpuio & AeTans
KonvposaTts reoMeTpuio B HOBYHO AeTanb

CosfaHve AeTanu co CBA3bio

|
3aMopo3uTh B ceccnmn

3aMOPO3¥TL NOCTOAHHO
PaspelumTb COCTOAHME 06HOBNEHWA

Puc.45 Co3naHue aetanu co cBsA3blo

MosBNSAETCS OKHO B KOTOPOM NpOrpaMMa npeasiaraet 3aaaTb UMS
accoumaTvBHol mogenu (puc.46).
anHHTO Ha3blBaTb aCCoUuMaTUBHYIO AeTanb MMEHEM

COOTBETCTBYIOLLEMY MMEHU WUCXOOHOM 4acTu (poautens). 3agafvm vma
AeTann  p_korpus UM coxpaHum mogenb (o6A3aTenbHbIM ABAAETCA
MCNO0/b30BaHUE TONbKO IATUHCKMX CUMBO/10B M apabckux uudp B HasBaHUKU
M NyTu K ¢aiina).
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pefipa

Her mureTe evibops v [ [Bea ctops R @®@%N Ui
BeeMTe HOBOE MMA [ETamM U SafAiTe MCNONBLSYEMbEY CCHINOYHLEE HaBop
< O3hAHME ASTANN CO CBASLIO >
B ﬂ S ‘ Wma getanm
Onucatensroe uma aeTanm M_ T |C N | Kenso Coeinouneit
B G I l
M i korpus (=] [ - |

L J

WcTouHwmK cceinouHoro Habopa

MODEL
FACET

Hasaa OtmeHa

B

Puc.46 3apaHne umsa aetanm

lNocne coxpaHeHus MOAENN B «HaBUraTope MOAENn» B UCTOPUU
Cco3aaHNMM  MOAENN OTpaXaloTCA TOJZIbKO accoumaTuBHblE CBA3U C

mMogZenbio — poautenem (puc.47).

& Hasuratop Moaena

Mmn &

KaorameH Tapmii

&8 History Mode
; @ Buoel mogenm
; ' [Eh Kamepe:

i Mctopwa moge
- @%{1 CeRzanHoe
@E& CeRzaHHENA
@.ag CBR3aHHaEA.

Punc.47 Uctopus co3gaHus Mogenm
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3. CO3AAHUE PABOYMNX YEPTE)XE. MOAY/Ib
YEPYEHMUE

Moaynb 4YepuyeHus MpefHasHayeH Ans MOAroTOBKM paboyel
[AOKYMeHTaunn. Moaynb CywecTBeHHO obneryaeT paboTy KOHCTPYKTO-
pa, MPOEKTUPOBLUMKA WKW TexHonora. Mogynb coaepuTt 6oratblii
Habop (YHKUMIA Ans CcO34aHUS BCEro KOMMekTa TEXHUYECKON AOKY-
MEHTauuW, OT YepTexa Moaenu o paboumx yepTexen CHOpOYHbIX
€OVHUL, M MalUMHbI B LIENIOM,

Onsa ypobcrBa paboTtsl ¢ yeptexamm B NX ans cosgaHus pabo-
Yero yepTexa cnegyeT UCnosib3oBaThb cBsidaHHble Mogenu (linked).

OTkpbiBaeM aiin ceasaHHou Mogenwu p_val (p1c.48).

l— Paitn Mamenus Bua Bcrasume  Popmat  MHcTpymentor CBopku  MHgpopmawma  AHagms  Hac

@ Hauyano ~ ﬁ‘/ u _ ) x % O‘V ol ;—' E (i,\
T &b A o [ ki + “a o e |

]jé L;?J ’]E V/F [ij 'ft" \‘.‘jj* v ‘ bS D 7 \,/ @ J o, [\f k

ALE M.

Het PUNbTPE Bblﬁoga E [“Bc}u CGOPKB B [ E' o %% 0

sbepute 06bexThi u Haxvmre MB3 unn asaxmm yxaxute Mbaukoit Ha o6bexTe

LB

- I-hsrarqpoﬁoplm ‘

0=

OnucatenbHoe WMA aeTanu Woooalich-ol o

Ceuenna

Miup_Vval_l W H

Puc.48 ®ann cea3aHHOW Moaenu
[ns nepexoaa B Moaynb «YepuyeHue» B FMaBHOM MeHIO Mpo-

rpaMMbl HaXXMMaeM Ha MKOHKY «Hayano». B Bbinaslem Crnvcke Bbl6u-
paeM nyHKT «YepueHue» (Puc.49).
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il & Yepuerme .. Ctrl+Cmewerme+D
af‘ PacwwmpenrHan cumynauma . E 2 =
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B 1 COXPaHEHWA UepTexen MOAenn NpoeKTa.
7| /P Basossit moyns...
2 A |
Tex ycnosus el
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I :1 ‘

Puc.49 TnaBHOe MeHio Bbibopa nyHKTa «4YepyeHne»

Mpu BbibOpe NyHKTa «YepyeHwe» nporpaMMa aBTOMATUYECKM
npeanaraet BbibpaTb opmaT NnCTa Ansa co3gaHusl paboyero vyeprexa
(Pwnc. 50).

KaXxabli1 KOHCTPYKTOP MM MPOEKTUPOBLLMK [O/MKEH NMOHUMaTb
WM MMETb MPEACTaB/EHNE O TOM Kak OyAeT BbirNsaeTb Gyaylimi
yepTex, B 3aBUCMMOCTM OT MpeAcTaBleHW BbibupatoTcs dhopMaThl
JIMCTOB U pa3MelleHMe BMAOB Ha NNCTe yepTexa. B cooTBeTcTBUM C
3TUM U BblbMpaem TpebyeMbiit hopmar.
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HaBWraTop COOPKM |

G ™ | lNoeepxHOCTh FR
@ Pasmep A

() Wcnonb30BaTh WabnoH
(® CrangapTHbIA pasmep
() 3apaHblil pasmep

Pasmep [a0-841x1189 ¥
Macuaé A4 - 210 x 297

A3 - 297 x 420
Wean A2 - 420 x 594 2
NucTol B uepTexe Al-594x841

AO - 841 x 1189

Wma ancra UepTexa
Sheet 1 l

Hactpoiia A

Emanags
® MunnumeTpbl '
) Arodmer

dolod

M Komaraa asTo 3anycka 6a3080r0 BMAa

— I oK H MpumennTs H OtmeHa ]

Puc.50 Boibop cdhopMaTta ans co3gaHus yepTexa

B cnyyae ecnn nporpamMMa MMeeT noAarpyeHHble napameTpbl
nuctoB B cooTBeTcTBUMU ¢ ECK (EanHas CucteMa KOHCTPYKTOPCKOM
JokymeHTaumn — cbopHuk [OCToB coaepxawmii TpeboBaHusl K
0hOPMIIEHUNIO BCEX TEXHUYECKOM AOKYMEHTaLUMM, HauuMHas oT ¢opMa-
TOB /INCTOB, 3aKaHuMBasi TPebOBaHMAMM MpeabsBAsSEMbIM K y3KOCne-
LUMann3MPOBaHHON TEXHWUYECKOW AOKYMEHTAUMW) MpUHATas Ha Tep-
putopum PO (Puc.50), To BbibrupaeM nnctol B cootBeTcTBUM € FOC- ToM.
Ecnu HeT, To Bbibrpaem nuctbl B cooteeTcTBMM € ISO. Mporpam- ma NX
B 6@30BOI KOMMMEKTaLMM adanTUpoBaHa K eBPONENCKNM CTaH-AapTaM,
nmMetowmM pag otamumii ot FOCToB PO.
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o ™ | ®@opmar ECKI v.2.01 |?
3
@ || OcHosHble napameTpel b=

Pasmep n pacnonoxenme nucTa

Pasmep mucta OcHoBHas HagNUCHL

) Al (841x594) ® fuct 1

() A2 (594x420) O Nuer2

@ A3 (420x297) [] BeptukansHo
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) MamenuTL pasmep 2 =

M 3anonHuTE Wram

Dbosnauerme

w1~ 1 [000.000.0000 |
HavmeHosaHwme

Baua

[ oK ” MpuMeHnTE H OtMena ]

| [
Pnc.51 OkHo BbibOpa HaMMEHOBaHUS AeTanu

Mpun Bblbope dopmaToB B cooTBeTcTBMM ¢ ECK/, 3anonHsem B
okowke «O603HaveHe» MapkMpoBKY nucTta. Ob6blyHas npuHaTas
MapKMpOBKa YepTeXen COCTOMT M3 Fpynnbl YMcen pasfefieHHbIX Tou-
koW, Hanpumep, 000.000.0000 — rae nepBble Tpu UMdPbLI HOMEpP OC-
HOBHOI CO0POYHON eanHULbI, Creaylolme Tpu — HoOMep noac6opou-
HOW eAMHMUbI U nocneaHue Lm@pbl 3TO NOPSAKOBbLIA HOMEp AeTasnu.
Tak xe B okowke «HanMeHOBaHWe» BBOAWMM MMS Hallen AeTanu — Bar
(pnc.51). Haxkumaem «nprMeHUTb» 1 3aKpblBaeM OKHO KOMaHAbl.
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[lns NOCTPOEHUst OCHOBHLIX BUAOB Tena NMOCTPOEHHOro B MOAY-
Ne MOAENMPOBaHUS, HaXXMMaeM KHOMKY «b6a3oBbii BUA» (puc.52) Ha
rMaBHON NAHENN MOAYNS YEPUEHMS.

B nosiBuBLIEMCSI OKHE KOMaHAbl BbibpaeM BUA, KOTOPbIN XOTUM

pa3MecTuTb Ha nucte yeptexa (Puc.53). B nyHkTte «Bug mogenun»
Bbl6MpaeM BUA, NPUHNUMAEMbBIA OCHOBHbIM.
B pasmene «MacluTtab» ykasbiBaeM TpebyeMmbit Macwtab Buaa (npo-
rpaMma npeanaraeT BblbpaTb OAWH U3 CTaHAAPTHLIX MacwTabos). Mpu
BblbOpe BCeX MYHKTOB Ha 3KpaHe BUAEH BMA TeNa U ero pa3MelleHne
Ha NInCTe YepTexa.

™ | Bazosuin ana [ST=1% I
Herams, v
Hauano eusa A
¥4 Specify Location

Pacnonozms A

MeToa & Hacnen. Ev:!

| Toacomonca v
Bua Mogenv A
Model View to Use BACK e
VIHCTDYMEHT OpUeHTaLLAM BU1a
Macuirat A
Macwraé 12 i
Hacrporrm A
Ctvnb BrAa )

He paccexaemessi v

Puc.53 3apaHuve Buaa moagenm

Ecnn reomeTpus Tena TpebyeT [AOMONMHWUTENbHbIX BWAOB, TO
CTPOVM [JOMOJSIHUTENbHbIE BUbl, HE BbiXOAA M3 KOMaHAabl. Mpu no-
CTPOEHWUM [IOMOSNHUTENbHBLIX BWOB, MPOrpaMMa MOKa3biBaeT CBs3b
AOMOSTHUTENbBHbBIX BUAOB C OCHOBHbIM BUAOM MOZENM Ha NIUCTE yepTe-
Xa. Mpu co3gaHnm paboyero yeprexa CTOMT MOHWMaTb, YTO BWUAOB
AOJDKHO 6bITb CTONBbKO, CKOJIbKO HEO6XOAMMO M AOCTAaTOYHO ANSt Mo-
HOrO OTOBPAXXEHUA BCEW reoMeTpun AeTanu.

M pa3mellaeM mx Ha cBOGOAHOM Mone YepTexa. B Hawem cny-
Yae AOMOJIHUTESNbHBIX BUAOB HE TpebyeTcs, No3TOMY 3aKpblIBaeM OKHO
KOMaHAbl.
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Puc.54 Bbibop Buaa ceyeHus

[ns nocTpoeHus ceveHus Tena BbIOMpAeM OAHY M3 KOMaHA ce-
yeHus (Puc.54). MNpn BbIGOpEe KOMaHAbl «Bua ceuyeHus» MnosiBNsSiETCS
OKHO koMaHgapl (Puc.55).

T Bua ceuenmna

Puc.55 OkHO KoMaHabl «Bua ceueHuns»

[na nocTpoeHusi ceuyeHns BbIBUpaeM BUA CEYEHWE, C KOTOPOro
TpebyeTcs NocTpouTb, A4S 3TOr0 HaXMMaeM Ha BuAe, PaCrONOXKEeH-
HOM Ha 4yepTexe. BblbupaeM TouKky yepe3 KOTOpYD MpOMAET NUHMUS
cevyeHus. MosSIBUTCS NUMHWA, YKasbliBalollas, rae npouaeT cevyeHue U
CTpenka yKasblBalowwas Harnpas/ieHne cevyeHus. BoIHOCMM nonyyeHHoe
ceyeHue Ha ceobogHoe none nucta yYeptexa (Puc.56)
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Pnc.56 BbIHOC NOly4eHHOro CeYEeHMs Ha YepTex

[lnsi NOCTpOeHMsi MECTHOIO BMAa BbiGMpaeM KoMaHay «MecTHbI
BMO» Ha rMaBHOM NaHenu mMoayns yepdenns (Puc.57).

£% Pamn Vsvewwms Ban Boraswme  Popvar Mectoyments  Coopkn  Mwgopmaws £
Wjtoare [ 5 kel of Ba @ X 0 O B Y
B aLe Y E " do -k A
| N Lw| | Bon chiopka WE]@ Bl e &

MecTHbIii BUg,

CoszaaeT VA, KOTOPBIA COAepXHT
aed DACLUMPEHHYHD YacTb BMAa YepTexa.

OmucaTensHoe MMA AeTani M. |T.|(

| ¥ Ceuetna
— & —n r

Punc.57 MocTpoeHne MecTHOro BMaa
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B nosiBuBwemMcs okHe komaHapbl (Pnc.58) Beibnpaem Tvn mMapke-
pa BMAa, KOTOPLI NOSIBUTCA Ha 4YepTexe (Yalle BCEro NpUMEHSIIOT TUM
— OKPYXXHOCTb). [pn 3agaHmm TOUKM LiEHTPa A1 NOCTPOEHNSI MECTHOMO
BWZa, WESIKaeEM KHOMKOW MbILIKM Ha OCHOBHOM BWAE YepTe- Xa. Tak xe
BblibMpaeM MacwTab Ans NOCTpOeHMs MeCTHOro Buaa (4awe Bcero
NPUMEHSIIOTCA MacwTabbl yBenuuyeHusl, ans Toro 4to 6bl nokasaTtb
MEJIKME 3/1EMEHTBI, O6bIYHO 3TO TEXHONOIMYECKME SNEMEHTLIAETANN).
BolHOCMM Bce TpebyeMble MeCTHble BuAbl Ha CBOBGOAHOE MOo- fe
yepTexa.

N[Mocrrionn o [3]=[X

Tun A

[@ OKpy*HOCTE
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4 3apate Touky UeHTpa (1)
4 3apate Touky rpaHuus (1)
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Hauano

¥ Specify Location

——

SECTION A -

MeTtoa [E Hacnea.
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BRI

Macwrab [2:1
10:1
51
MeTtka 21

MeTka Ha pogarene

Hactpoii

1:2
15

1:10
| |Koa¢¢mumem
| |Boipaxenne

Pnc.58 Bbibop Tvna Mapkepa Buaa
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[ns yBenuyeHust MacluTaba, USMEHEHUS! TUMNA JIMHWI, TOMLWHBI
NMHWUIA Unn Nobbix 0TOBPaXkaeMbIX 3N1EMEHTOB l060ro U3 BMAOB, MO-
CTPOEHHbIX Ha 4YepTexe, HeobX0aAMMO Ha KOHType Buaa (TOHKas nu-
HUS, oToBpaXkaemasi Mpy NMOCTPOEHUN, BOKPYT BMAa) NPaBoOWi KHOMKOM
Mbiwm (Pnc.59), B BbinaBeM crnvcke BblibrpaeM NyHKT «CTuib».

orTad 8 aFran 1
SeaLE i1 SEALE 11 SEALE 11
s N
\.-" -$- Brifiepute us cnucka. .

I.-"ISMEHMTb
6.1 Dfrosnms M3meHaeT cTMnb Bblf)paHHOrO BH,ﬂ,a

> MpaHuua Buoa. S Iy =

a EHD.OSEBHCHMOE W3MEHEHWE __

5 Bua akmBHoro scrkusa

=~ Boipesam

% Konumposam
X Ygammm

PECLLMDHTb 3InemMeHT BLaa

@ | Ceoitctea

—

Puc.59 Beibop ctuns

B BbinaBlweM okHe (Puc.60) Ha Bknagke «O6LIMIN» U3MEHSIEM
MacwTtab BbibpaHHOrO BMAa. Ha BKiagke «BMAMMbIE UHUWM», KHEBWU-
AMMble NIMHUW», «MnaBHble pebpa» BO3MOXHO, M3MeHWUTb OTobpaxe-
HWE 3TUX TUMOB JINHUN.

Ans Toro 4to 6bl BbICTaBUTL TpebyeMble pa3mepbl B NporpaMme
NX nMeeTcs Habop CTaHAapTHbIX KoMaHAa. Kaxxablii nosib3oBaTesb Bbl-
6upaeT Hanbonee yao6HbIN aAns cebst cnocob paboThbl B NporpaMme, 3To
OTHOCKTCS U K CNocoby HaHeCceHMs pa3MepoB Ha YepTex.
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Pnc.60 MN3meHeHne MaclwiTaba BbIbpaHHOMO BMAa
Wcnonb3yeM koMaHay «KoHTekcTHbI» (Puc.61) (npu
Bbl6ope AaHHOW KOMaHAbl, 6yAeT NOCTPOeH OMTUMASbHLIA Jin-

HelHbIA pa3mep). BblibpaB kOMaHay, YyKa3blBaeM BCE NIMHENHblE pas3-
Mepbl Ha YepTexe.

Wea- () Yl AFARBX DTy DEQEQCONH
P ALe LB RR Y @, AL A eSS S

[

@ [Bcn cBopka h U7 3 RS e . Wl 5 T N 2 P2 2l
KoHTeKCcTHBIN.
l' N Cosaaet pasmep, Hacaeaya TN pasMepa,
OCHOBaHHbIM Ha BbIBpaHHbIX O6beKTax v
@ Hasurartop ctopxu ‘
| Mosuumy kypcopa.
l OnucaTtensHoe uMA aeTanu n T | 4 v ]
I 1 I |

Puc.61 MocTpoeHne onTMManbHOro IMHEHOro pa3Mepa
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Ans HaHeceHus UWIMHAPUYECKMX Pa3MepoB, KOTOpbIE MOryT
MOHUMATbLCA MPOrpaMMON N Kak JIMHENHbIE, UCTONb3YEM KOMaHay
«Unnunapuueckuins (Puc.62). BoibpaB kOMaH/y, YKkasblBaeM Bce Tpe-
6yeMble guameTpbl.

&” Havano~ = ) ’“/ u of B x ) x _@5 Va - B3 1 (1'\ (L] @ :! )’U} 3
. T I J 7
‘JD@v@O‘\O@-&Zf&J-"“"“‘d. PS5 020
[ Lq [Bcﬂ cBopka @ ¢ bl - ) @ s Y.-.i Ml 33 l ”*\@OE
BuiG 06bexTH pite MB3, um asoiroe naxame u LiWavHapnueckuii e
1 > Co3aaeT UMAMHAPWYECKUY pasMep, KOTOPbIN e
= Tl o coni ‘ ABNAETCA NMMHENHBIM PACCTORHUEM MEXAY
ABYyMS O6BEKTAMM WAV MO3ULMAMM, ANS
Dmcaieitios ina acTam Moo | T- | 3a/laHuA pasMepa UMAVHADPaE Ha Bue
Ceuerns npoouas.
Mo p_vall b M| — T

Punc.62 HaHeceHue LmMnmMHapUyecknx pasmepos

MpY NOCTPOEHUN CEYEHUI U BbIHOCHBIX BUAOB HE OTOBpaXatoT-
€S OCEBbIE NMMHWW. [N HAHECEHWS! OCEBbIX NIMHWI BbIGUPAEM KOMaHAay
«MeTtka ueHTpa» (Puc.63). 3Ta KOMaHZa MO3BOMSET HAHECTU OCEBble
JIMHUN Ha OKPYXHOCTW, UWMAMHAPUYECKME MOBEPXHOCTM, oTobpakae-
Mble KaK MpsSIMOYroflbHWK W T.4., B HalleMm ciyyae JaHHas KoMaHAaa
MCNOJIb3YETCA ANA YKa3aHUA OCEBbIX JIMHUI Ha cevyeHnn Bana..

02 G =R.ALDE ARG
NSO 0. Ma b
f@; ’

It MeTka ueHTpa

lLCr::3,e:|,am MapKep LIEHTPa. =

| .
()

Puc.63 HaHeceHne oceBbIX NNMHUA

ANs NOCTPOEHMSt OCEBbLIX JIMHUI BbIGBMPAEM OKPYXXHOCTb, ANS
KOTOpOW TpebyeTcs yka3aTb OCEBblE JIMHWW, B OKHE KOMaHAbl B pas-
pene «BbibepuTe 06beKT», cnegyeT BblbpaTb NYHKT TOUKa LEHTPA.
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Punc.64 Pegakums pa3mepoB Bana

[ns pepakumm ykasaHHbIX pa3mMepoB Basa, Ha BbibpaHHOM pas-
Mepe LLENKaeM MpaBoii KMaBULIEN MbIlW, B BbINABLLEM CMUCKE BbIOU-
paeM NyHKT «Ctunb» (Pnc.64).

CTouT OTMETUTb, YTO pedaKTUpPOBaHUE NObbIX pa3MepoB HaHe-
CEHHbIX Ha YepTeXx KpaWHe He enaTeslbHo, 3TO MOXET MPUBECTU K
TOMY YTO, NpU JanbHENLWEM pefakTUpOBaHWM Tena B Moayne «Moge-
NNPOBaHNA» He ByayT U3MEHATbLCS HaHECEHHbIE pa3Mepbl NpU 06HOB-
NEHUUN BMAOB.
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Puc.65 OkHO komMaHAabl «CTunp»

Mpu BbIGOpE NyHKTa «CTU/b» MNOSIBUTCS OKHO KOMaHAabl(Puc.65).
B 3TOM OKHe, BO3MOXHO, 3aAaTb TO, Kak 6yAeT 0Tobpa)aTb-Ca pa3Mep,

T.€. BUWA CTPENOK, BeEC J'IVIHVII‘/JI,

pacnonoXxeHune TEKCTOBOW 4acTu,

[06aBUTb TEKCTOBYIO COCTaB/ISIOLLYIO Pa3Mepa A0 M MOC/eTeKCTa, Tak
€ 3aAaTh [OMYyCKU, TOYHOCTb Pa3MepoB M T.A.
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Pnc.66 O603HauYeHNs LLIEPOXOBATOCTH

[ns BBIHOCKM Ha YepTex LIepoXoBaTOCTe NOBEPXHOCTEW npu-
MeHsieM koMaHay «O6o03HaueHue wepoxoBatocTei» (Puc.66). B no-
SIBUBLUEMCS1 OKHe BblbMpaeM K/lacC LepoxoBaToCcTu M BbibvMpaem no-
BEPXHOCTb AJ151 HAHECEHNS BblGpaHHbIX 3HauveHui (Puc.67).
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S =SS o> ©
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Puc.67 Bb|6op I'IOBerHOCTEVI ONS HaHeCeHUs LLepoxoBaToCTyn

[ns DOMOMHUTENbHBIX MPUMEYAHUIN, TEKCTOBLIX 3/IEMEHTOB B
nporpamMMe BblOMPAlOT KOMaHAY «3aMeydaHus», B OKHE KOMaHAbl nu-
LUEM TEKCT W BblbMpaeM MeCcTo BCTaBKM.

B pe3ynbTate pabotbl B Moayne «YepueHue» nonyyvaem pabo-
yni yepTex Bana (Puc.68)
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Puc.68 Pabouuit yepTexx Bana
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4. PABOTA CO CBOPKAMU

Assemblies — 310 uHTerpmpoBaHHoe B CAD/CAM NX npunoxe-
Hue. Moaynb Assemblies npegHasHayeH Ans KOHCTpyupoBaHusi c6o-
POYHbIX eanHuL, (Y3/10B), MOAENMPOBaHWSI OTAENbHbIX AeTaNell B KOH-
TekcTte cbopku u GopMmpoBaHust cneumduKkaumm cOOpoYHbIX YepTe-
Xen.

Bbl MOXeTe yCTaHOBUTb accoumaThBHbIE CBA3M COOPKM C ee KOM-
MOHEHTaMM AN YMpOLIEHMs] NpoLecca MNPOBEAEHUSI W3MEHEHMI Ha
Pa3fIMYHbIX YPOBHAX onucaHusa mnagenus. OCobeHHOCTb MCNoNb30BaHMA
c60pKM 3aK/OYAETCS B TOM, YTO KOHCTPYKTOPCKME M3MEHEHUSI OAHOW
JeTanu oTpaXkaloTcs Ha Bcex cbopkax, NCMOoNb3yoWmX 3Ty AeTasb.

B npouecce noctpoeHusi cOOpkM He HYXHO 3aboTUTbCA O reo-
mMeTpun. CucteMa co3gaeT accoumaTBHbIE CBA3M COOpPKM C ee KOMMOo-
HeHTaMu, KOTOopble obecneunBaloT aBTOMATUYeCKOe OTCIeXMBaHNe
n3MeHeHun reomeTpum. CyLLECTBYIOT pasfiMyHble Cnocobbl MOCTPOEHMSI
CcH0pKK, KOTOpbIE MNO3BOMSIKOT COEANHATL AeTanu u/unu noacbopkmapyr
c apyroM. Kpome ToOro, B0o3MOXHO ccdhopmmpoBaTb cneundmkaumio
c60pKM Ha OCHOBE NMpeABapUTENBHO NMPUCBOEHHLIX aTPUOYTOB YacTei.

PaccmoTpuM co3pgaHue cbopku Ha npumepe cbopku rmapoum-
nuHapa.

C6opka ruapounnuHapa

[Ona Hadana pabotbl B npunoxeHnn NX «Céopkun» Heobxoammo
co3zaTh HOBbIN hain c6opku. MonHbIN NyTb K haliny U HaMMeHoBaHWe
camoro ¢aina AOMKHbI COAepXaTb TONbKO JIATUHCKME CUMBOSbI U
undpsbl, HazoBeM ¢aiin Sb_gc (puc.70). Ana yaobctea paboThl ¢ daii-
namu NX cnepyet onpeaenuTb eavHbl TUN Ha3saHus dainos. Hanpu-
Mep, daiinbl c6opkM HasbiBaTb Sb_umsa daina, ans daitnos WAVE
HasblBaTb p_nMs danna.
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Detans AnA cobinkw A
[ QK H Otmena
Puc.70 HaumeHoBaHuWe daiina
Korpa cosaaH dain c6opkm NpUCTYnaeM K co3aaHnto c6opoYHoi
eAVHUUbI UK y3na, COCTOSILEro M3 COOpOYHbIX eauHuu. [ns 3Toro
BblbMpaeM Ha naHenu moaynst «C6opku» koMaHay «[Jo6aBuTb KOMMO-
HeHT» (puc.71). B NosBMBLIEMCS OKHE KOMaHAbl BUAEH CMMCOK BCEX
OTKpPbITbIX 3@ CeaHCc paboTbl Mozenen, BbibMpaeM Tpebyembiit caiin
MoAenn u3 3Toro cnucka. B CJlyda€e eCcn 3JIEMEHT He 6bin OTKPbIT pa-
Hee, HaXKMMaeM MKOHKY, CripaBa OT Haanucu Belibepute aeTasnb (puc.75).
o+ 3 o N 3 e
Jofaents Cospate Hosoro MepemecTiTs Conprxetna Mokasatm w JanomHuTE 3eprancHan Wamernme
KOMMOHEHT poauTEnA KOMMOHEHT chopkn CKPbITE YCTIOBUA clopka COCTORHWE

Puc.71 JobaBka KOMMOHeHTa cbopku



Mpwn BbIGOpE AeTanu B paboyeM nose NosiBUTCS OKHO C oTobpa-
)KeHueM BblbpaHHON aeTanu (puc.72). B nosiBMBLLUEMCS OKHE, BO3MOXX-
HO, NMpocMaTpuBaTb AeTasb C Ntoboi CTOpoHbl. s Bbibopa Hanbonee
rpaHu, pebpa v T.4., NPOKPY4YMBaEM TeNo TakK, YTo 6bl BLIGOP OMOPHbIX
anemeHToB 6b11 Hambonee yaobeH.
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Derams A
' Boibepute aetans (1) ”
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p_zad krishka.prt -
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Puc.72 OkHo ¢ oTobpaxxeHneM BbIGpaHHON feTanu

Mpn npuBs3ke Tena K abCcoMOTHBIM KOOpAMHATaM BbibvMpaeM B
pa3gene «Mo3numoHMpoBaHMe» - «ABCOMIOTHOE Hayano» (puc.72). B
HaleM cryyae, T.K. Mbl JobaBnseM nepsBylo AeTanb, 0cobbix TpeboBa-
HUI K ee NO3VMLUMOHMPOBAHUIO B MPOCTPAHCTBE HET, BblbupaeM «A6CO-
JIIOTHOE Ha4ano».

Bbl6paB AaHHbIN MYHKT, HAXKMMaeM KHOMKY «[MpUMeHUTb>», Halwa
[eTanb OKa3blBAaeTCS B OCHOBHOM OkHe Mozyns «CHopku», coBMmeluas
abcontoTHble KOOpAMHaTBI NPOCTPAHCTBa Nons cbopkn M abContoTHble
KoOpAMHaThl BbIBpaHHON AeTanu.
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Puc.73 JobaeneHue crneayowen getanm

[Ans Toro uto 66l £06aBUTL CneayloLy0 AeTalb — NOpLUEHb, No-

CTyrMaeM aHanornyHo, BbiIbMpaeM MoAeslb MOCTPOEHHYKD paHee, HO B
OT/IMYMK OT NepBoV AeTanu cbopku B pasgene «Mo3nuMoHUpoBaHue»
BblbupaeM nyHKT «Mo ceszam» (puc.73). HaxxumaeM KHonky «Mpume-

HUTb>».

&4 Omo npocmarpa
1] IpOCMOTP KOMNOHENT 8 A3BHOM Oie

[ ok [Frpmenms] [ Omena |

Pvc.74 OnpeneneHune nonoxeHue aeTanein OTHOCUTENbHO ApYr Apyra



Co3paHus c60poYHbIX eauHNL, TpebyeTcs onpeaenvTb Mosoxe-
HWE AeTaneil B NpOCTPaHCTBE OTHOCMTENbHO APYr Apyra Win CUCTEMbI
KoopauHarT.

Opuentauma { % Npeanc:

¥ Buibepute asa obvexta (1)
CuseniTh NOCAEANES OFPaNHIEHME
Hacrpomes

oocsor

2 0o npocmorpa

ok | [-hpwmerre-| |

uTHTEALHO

1 1IDOCMOTP KOMNOHENT B FABBHOM OKNe

Ormena

Puc.75 Ha3HaueHWe orpaHuyeHui

[ns onpepeneHnss OpueHTauuM 31eMeHTOB COOpKM, HYXHO
onpeaenuTb Kakue Yactu Mogenei (noBepxHOCTU, pebpa, rpaHn wuT.a.)
6yayT BCTynaTb B COMpPsDKEHMsI Mexay coboi. lNoa conpsbkeHus- Mu
cneayeT MNOHUMaTb OMNpeaeneHHbId Habop BapvaHTOB CBsi3el 3ne-
MeHTOB. B BbinaBlieM okHe «ConpspkeHust coopkn» (puc.74) B OKOLLKE
KOMaHAbl BblbMpaeM BapuaHT conpsbkeHus. MepBbiM BbIGUpaeM NyHKT
«KOHLEHTPUYHOCTb» M YKa3blBaeM MOBEPXHOCTU Ten, KoTopble 6yayT
ABNSATLCS KOHLUEHTPUYHbIMK (3TO MOXET OblTb Kak BHYTPEHHWE Mo-
BEPXHOCTU MOPLUHS, TaK U BHELWIHWE MOBEPXHOCTW, pebpa nopLuHs). B
HalleM Cflydyae Ha LUTOKE YKa3blBaeM BHYTpeHHee pebpo MopLiHa u
MOBEPXHOCTb Ha LUTOKE, Ha LUTOKe cneayeT BblbpaTb MMEHHO Ty Mo-
BEPXHOCTb, Ha KOTOPOW CriefyeT yCTaHOBUTL MnoplueHb. WTtak, ans co-
3[aHUS CONpsDKEHUIA Ten cHayana BbibMpaeM OMOpHble 3M1EMEHTHI Ha
fobaBnseMoM 3neMeHTe, 3aTeM Ha 3fIEMEHTE YXe YCTaHOBSIEHHOM B
cbopke.

Yawe Bcero Ans opveHTauuu 31emMeHToB cbopku B MpOCTpaH-
CTBE OAHOMO COMPSHKEHUS HE JOCTAaTOYHO, T.K. OAHO COMpshKEHWE 3a-
[AET OrpaHMYeHne NnLWb B OAHOM MAOCKOCTY NPOCTPaHCTBa, ClefoBa-
TenbHO, HeobxoAMMO 3aJaTb Kak MMHUMYM elle OAHO OrpaHU4YeHue B
[pYrovi NiocKoCTU NPOCTPaHCTBa.
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Puc.76 dnemeHT cbopKM

MosToMy 3ajaem ewle ogHO orpaHuyeHune (puc. 75). Bbibupaem
NyHKT «BblpaBHMBaHMe/kacaHne», BblbMpaeM rpaHW Ha MopLHE |
LUTOKE KOTOpble, BXOASAT B KOHTAKT, @ UMEHHO MOBEPXHOCTb MOPLUHSA U
60pTMK Ha LUTOKE B KOTOPbIM MOpLUEHb AOSIKEH YNMPATbLCS.

Ha puc.76 B1AMM NOMYUMBLLMIACS 3N1EMEHT COOPKMY.
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Pvc.77 HasHauyeHue paboueit aetanu



Mpn NOCTPOEHWUN paHee He M3roTaB/IMBAEMBIX Y3/10B, 4YacTO BO3-
HMKAIOT TPYAHOCTU C JIMHEWHBIMW pa3MepaMun AeTanen (ecnu msagenve
paHee M3roTaBNMBanOCb, Ha BXOASLIEE B €ro COCTaB y3/bl M AeTanu
paHee 6bina pa3paboTaHbl TEXHMYECKas AOKYMEHTauusl, JIMHENHblE
pa3Mepbl U3BECTHbI 3apaHee), a TaKkke ANS UCKIOYEHUS OWMOKM Npu
NpPOEKTUPOBAHMKN, BO3MOXHO, MPOBEPUTb OLWMOKM B COMpsXKeHun ae-
Tanemn.

[ns pefakTMpoBaHWS 3N1EMEHTOB BXOASLMX B COOpPOYHbIE eaun-
HMUbl HeobxoaMMO Tenlo, pedaKTupoBaHMe KOTOporo TpebyeTtcs ocy-
LeCTBUTb, caenaTb paboyeli AeTasblo, T.e. MOAESb KOTOPYIO BO3MOX-
HO peaakTMpoBaTb. MpU 3TOM OCTasbHble 3MeMeHTbl COOpKM TaK xe
6yayT oTobpaXkaTbCsl Ha 3KpaHe, Ho paboTa C HUMKU HE BO3MOXXHA.

1 il

Puc.78 Haeuratop mogenu

[Ons Toro yto 6bl Mogenb CTana pabouyel LenkaeM npaBoK
KHOMKOWM MbIlUM Ha 3TOM Tesnie (TaK ke BO3MOXHO LLESIKHYTb NpaBo
KHOMKOW Ha TpebyeMol aeTanu B HaBuraTope c60pkn, 0TO6paxaemMoMm
CrpaBa Ha 3KpaHe), B BbiNaBLUEM CMWCKe BblbMpaeM nyHKT «CaenaTb
fAeTtanb pabouein» (puc.77).

OTKkpbIB HaBuratop Mogenu (puc.78) BO3MOXHO OCYLLECTBUTb
pefakTUpoBaHWe Ntoboro 3sfeMeHTa, BblbpaB ero B MEHIO MOAEN U
LenkKHYB [Ba pa3a Ha Bbl6paHHOM MyHKTE. B HalleM criyyae npowv3Bo-
MM pefakTMpoBaHWE 3cku3a. B HaBuratope Modeny BblIGUpaeM MyHKT
3CKM3 W LUENKaeM [Ba pasa Ha 3TOM MyHKTe. BblbpaB 3cku3, NponsBo-
OMM pefakTUpOBaHWE 3CKM3a MoAeNM, Tak yYTo 6bl KOHEYHas! pefakums
yOOBNETBOps/Ia TPEGOBAHUAM NPEabsBISEMbIMU K Hallel cOopKe.

Mpn BbINOTHEHUM peaakTUPOBaHMS U AaNibHEMLIEM Mepexoae B
cOOpKy aneMeHTa BCe COnpsie- HUSI OCTalOTCSsl, KpOMe COmpshxe-



HNA 3NEMEHTOB KOTOpPbIE nmbo yAaneHsbl, Mb0 3aMeHeHbI.
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Puc.79 UsMeHeHne npo3payHoCcTu Moaenu

Tak e B c/lyyae ecnim 3To TpebyeTcs, OCyLeCTBNSEM peaakTu-
poBaHWe MopLUHA. BbinonHseM Bce Tpebyemble onepauun peaakTupo-
BaHMs, YTO 6bl C6OpPOYHAsA eaMHMLA MOMHOCTLI0 COOTBETCTBOBANa Tpe-
60BaHMAM, NPeabsABNSEMbIM K JaHHOMY Y311y.

[1ns TOro 4to 6bl BUAETb BCE BHYTPEHHWE COMPSXKEHNUS M MOJO-
XKEHWSI 3MIEMEHTOB OTHOCWUTENbHO APYr Apyra, MporpaMMa [AaeT BO3-
MOXXHOCTb M3MEHUTb MpOo3padyHoCcTb Mogdenu (puc. 79). [ns 3Toro Ha
aetany (Mnu B HaBuraTope C60pKM) LeNKaeM NpaBoi KNaBULLEN U Bbl-
6MpaeM MYHKT M3MEHUTb OTOBpa)keHue. B BbiNaBlUEM OKHE KOMaHAbl
MOXXHO M3MEHUTb LBET AETanM M Npo3padHocTb (puc. 79).
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Pnc.80 JobasneHne Moaenu koprnyca
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[obasnsem B cbopky mogenb kopnyca (pwuc.80). B pasgene

«PacnonoxuTb» Tak xe BblibupaeM «[o cBa3aM».

vil

Pmc 81 Bbibop conpsi>keHnsi 1 ONOPHbIX 3/IEMEHTOB

B kauectBe conpsbkeHnss cbopku BblbMpaeM KOHLEHTPUYHOCTb
(pnc.81). B KauecTBe OMOPHbLIX 3M1EMEHTOB BblbMpaeM pebpo BHYTpU
Kopnyca n pebpo nopuHs. OgHako cneayeT NOHMMaTb YTO B KayecTse
OMOPHBbIX 3/IEMEHTOB CreayeT BbibupaTb Ntobble 3MeMEHTbI, KOTOpble
NPOEKTUPOBLLMK, KOHCTPYKTOp cyMTaeT Hanbonee yaobHbIMK.
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Puc.82 PegakTmpoBaHue Kopryca umMamMHapa

B cnyyae HeobxoAMMOCTU AOCTUMXKEHUSI TpeByeMbIX COMPSHKEHMI
N MOMOXEHUS 3/IEMEHTOB OTHOCUTENbHO ApYr Apyra, Npou3BoAnM pe-
JaKTUpoBaHuWe kopnyca rugpouunuHapa (puc.82). Tak ke Kak onuchbl-
Bafiocb paHee, fenaeM Aetanb pabouyeli, nepexoaMM B HaBuraTope
MoZenun 1 BblIbupaeM 3cKu3.

N3MeHsieM oTobpa)keHne aeTanu ans 6onee HarnsigHoOro oTob-
paxkeHus c6opku (puc.83).

[obaBnsieM ocTanbHble KOMMOHEHTbI COOPKN. HaXKMMaeM MKOHKY
«[]06aBUTb KOMMOHEHTLI» (pUc.84).
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Puc.83 HarnsaHoe otobpaxeHue cbopku

[obaBnsem 3agHIO KpbIWKYy rugpoumnuHapa (puc.85). B pas-
fJene «Pacnonoxutb» Bblbupaem Tak xe «[lo cBA3dAM». B kauectse
ConpskeHuii  BblbMpaeM  «KOHLEHTPUYHOCTb» U «BblpaBHMBa-
Hue/KacaHue».
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Pnc.84 [JobaBneHne KOMNOHEHTOB COOpKM
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Puc.85 [lobaBneHne 3aAHeN KpbILWKK

AHanorMyHbiM  cnocoboM  J06aBNSIEM  MEPEAHIO  KPbILLKY
(Puc.86), pacrnofioxxeHWe — Mo CBS3SIM, COMPSKEHUS] — KOHLEHTPUY-
HOCTb W BblpaBHMBaHWE/KacaHve.
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Prc.86 [lobaBneHue nepeaHei KpbilLku

[ns Toro 4yto 661 NPOBEPUTL MpaBUIbLHOCTL cOopkM B NX cylie-
CcTByeT Habop KOMaHA MO3BOMISIIOWMX KOHCTPYKTOPY MM noboMmy apy-
roMy Mosib30BaTesto MpOorpaMMbl OLEHUTb KayecTBO COOpKM 3ane-



MeHTa. OAMH M3 TakuX CNoCco60B NPUMEHEHWE CEKYLLEN NIOCKOCTY.
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Punc.87 MocTpoeHmne cekyLLel NIocKoCTU

[ns noctpoeHns cekyllen nnockocty (Pvc.87) B rMaBHOM MeHIO
nporpammel BbibrpaeM nyHKT «Bug» — «Onepauumn» — «pabouee ce-

YeHune 3axkuma».

B BbiMaBLIEM OKHe KOMaHAbl B pa3aene «Tun» BblbMpaem «ogHa
nnockoctb» (Puc.88). LLlenkaem Ha Hawen cbopke. Ha skpaHe nosiBuT-
c ceyeHne cbopku. Mcnonb3ys KoopaMHaTHbIE NIOCKOCTU, MO3MLUMO-
HMPYEM MSIOCKOCTb CeYeHus. B nonyyeHHOM CeYeHuM BMAHO, YTO ne-
peaHsisl Kpbllka TpebyeT peaakTMpoBaHus.
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Pnc.88 OkHO kKoMaHAabl «Tun»

[ns 3TOro AenaeM NepeaHio KpbllWKY LunnuHapa pabodueid ae-
Tanblo. B HaBuratope Mopenu BblbMpaeM 3Cku3, Tpebylowmin penak-
umn. Mepexoanm B OCHOBHYHO COOpKY. B pesynbTate peaakTMpoBaHMs

nonyyaem cHOpKy, yAOBNETBOPSIOLLYIO NpeabsBieHHbIM TpeboBaHWAM
(Puc. 89).
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Pnc.89 Cbopka
[nsi NpoBepkX MNPaBWIbHOCTM BbIMOJIHEHHBIX peaakTUPOBaHMI
TaK e NPUMEHUM KOMaHAy CEKYLUEN MiockocTh. Ons NoCTpoeHus ce-
KyLLEWM MIOCKOCTW INaBHOM MEHIO NMpOrpaMMbl BbiGMpPaeM MyHKT «Bug»
— «Onepaunn» — «pabouvee cedeHne 3axnma» (Pnc.90). MNMonyyeHHoe
ceyeHne oTobpaxaeT nony4veHHyro cOopky B paspese. CeyeHue COOT-
BETCTBYET TpeboBaHNSAM NpeabsBiseMbiM K cOopke.
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Pu1c.90 MocTpoeHune cekyLuein nnockoCTy



