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VK 681.3
Cocrasutens Iletpos B.B.
Cucrema T-flex CAD. Co3nanue napamMeTpudeckoi TpexMmepHoi Mozenu. JlabopaTopHas padota

Ne5 o puctmmunne «lapamerpudeckoe 3D monenupoBanue KOHCTpYKIUi POC» st 6akanaBpoB 1o
HanpasieHuio nmoarotoBku 211000.62 - KoHcTpynpoBaHUE U TEXHOJIOTHS JIEKTPOHHBIX CPEACTBY.

[Pnextponnstii pecypc]/Coct. B.B. ITerpos. — HI'TY, xad. KTTIII. H.Hosropox, 2014.— 16c.

B nanno# mabopaTopHoit paboTe CTYACHTHI MOTYYalOT MPAKTUYECKHE HABBIKU TI0 CO3/IaHUIO TIa-
paMeTPUYECKUX TPEXMEPHBIX MOJEJIEH NeTajael MOBBIIICHHOW CIIOKHOCTH. 3HAKOMSTCS C MPHUHIMIIA-
MU CO3/IaHUS MPOEKIIMOHHBIX YePTEKEW Ha OCHOBE TPEXMEPHBIX MOJIEIICH.

Kommbrorepnsiit Habop u BepcTka — [Ierpos B.B.

©OHITY, 2014
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LEJIb PABOTbI

MMony4yeHne npakTU4eCcKUX HaBbIKOB MO CO34aHUIO MapaMeTPUYECKUX TPEXMeEepPHbIX

mogenen getanen. O3HaKkoMIieHNe C cCo3gaHMEM NPOEKUNOHHbIX YEPTEXEN HA OCHO-
Be TPEXMEPHbIX MOAENeN.

OBLUME CBEOEHUA O TPEXMEPHbIX MOOENAX

[lepBoe 3HAKOMCTBO C TPEXMEPHBIM MOJEIHPOBAHHWEM OBLIO MPH BHINOJIHEHUHU JIAOOPATOPHOU
paboTsr Ne4.

B nannoii pabote Mbl OyzeM co3/1aBaTh Tella Cpa3y B TpeXMEpHOM mpocTpaHcTse. [Ipu coznanun
HOBoro (aiina mo xomanne mernto Paiisi/Hoasi 3D momenn, B 3D crene cpasy mpucyTcTByeT TpU
paboyre MI0CKOCTH.

Komanna kontekcTtHOro mMeHio YepTtuTh Ha pado-
Uepruts Ha paboueii naockocT# Yell MJIOCKOCTH ITO3BOJISIET NIEPEUTH K TIIOCKOMY 4Yepye-
HUIO Ha BEIOpaHHOM paboueil MI0CKOCTH.

Ecnu mpu BbI30Be MeHIO Obuia BhIOpaHa pabouas
IUIOCKOCTB, TO IPOM30UET MEPEX0/] Ha HEe, €CIIM HUYETro
BbIOpaHO HEe OBLIO, OTKPOETCS JUajor BbIOOpa paboueit
TUIOCKOCTH.

Kaxxnolt pabodeil mIOCKOCTH COOTBETCTBYET CTPaHHUIIA JOKyMEHTA. UTOOBI YBHIETh 3TH CTPaHH-
Ibl, HAJI0 pa3pelnTh UX oToOpakeHue B komanae Ctpanmubl nmaHenu Bua (310 Hamo aenats mpu
pabote B 2D okHe).

OIHOBpEMEHHO C aKTHMBHU3alMEH pa-
Ooueli mockoctTd B IJIaBHO# maHe u
MOSIBJISIETCS CIEIMAJIbHbIE KHOMKU YIpaB-
1 2 % 4% % % T § nenue. HazHaueHue 3TUX KHOMOK OMHCAHO

HUXKeE!

1 — oxOHYaHME YEpUYCHUSI Ha aKTHBHON paboueil TUIOCKOCTH M BO3BpAT K TPEXMEPHOMY TpeCTaBiIe-
HUto. CrucTeMa mbITaeTCsl Ha OCHOBE CO3/ITaHHBIX M300paxkeHni co3nath 3D nmpoduu;

2 —BO3BpAT B TPEXMEPHOE TIpeacTaBieHue 6e3 mocrpoeHus: 3D npodunei;

3 —BBI30B KOMaH/IbI IIOCTPOCHUS MTPOEKIIUH TPEXMEPHBIX 00BEKTOB Ha PabOUYIO IIIOCKOCTh. [Tpoek-
IIUF MO’KHO MCIIOJIB30BATh ISl IPUBSI3KHU MIOCTPOCHUH K CYIIECTBYIOIIUM 3JIEMEHTaM;

4 —mnoctpoenue 2D y3na, kak mpoekiuu 3D y3na;

5 —BKIIIOYEHHE pekruMa BparieHuss 3D CIieHbl, YTO MOKET MOTPeOOBaThCs, HAPUMED, TIPH BHIOOpE
AJIEMEHTOB JIJISl IIPOCIIUPOBAHHS;

6 —TIOBOPOT aKTUBHOM pabouell MIOCKOCTH MapaljIeIbHO IKPaHY;

7 —OTKpBITHE JIBYXMEPHOTO OKHA, COOTBETCTBYIOIIETO aKTUBHOM paboueil MI0CKOCTH;

8 — coBMeIIeHHE TUTOCKOCTH 00PE3KH ¢ pabodeil MIOCKOCThIO (MJIOCKOCTh OOPE3KH MO3BOJISIET BH3Y-
abHO pas3pesath Tena 3D creHsr).

Ha axTuBHO# paboyeil MI0CKOCTH MOYKHO CO3/1aBaTh N300paKeHHE, UCTIONB3YS paHee U3yUeHHBIE
UHCTPYMEHTHI MapaMeTPUIECKOT0 HIIM 3CKM3HOTO YePUCHHS.

Ecnu Ha akTuBHOM paOoueil mIockocTH OyAeT co3JaH 3aMKHYTBIH KOHTYpP W3 JMHUN M300paxe-
HUSL (MJIM HECKOJIBKO HelepeceKalIuXcsi), TO IPH BO3BPATEe B TPEXMEPHOE MPOCTPAHCTBO aBTOMATH-
yecku Oynet moctpoeH 3D mpoduis, nexanuii Ha 3Toi pabouell MIOCKOCTU (€CIU KOHTYPOB ObLIO
HECKOJIBKO, 3T0 OyzeT oquH 3D npoduiis U3 HECKOIBKHX 00JacTei).

® Obpamume sHUMaHUe Ha mo, Ymo cucmema Moxem co3dame nNpPogusib U U3 pa-

30MKHymou J5uHUU, HoO amo 6ydem He riockul, a fnuHeu4Yamsil rpogurib, Herpu-
200HbIU 01 co30aHusi mer.




[Tpu nanuuuu B 3D cueHe Ten, MOXKHO UCTIOIB30BATH KOMAaHy KOHTEKCTHOTO MeHIO YUepTUTDH Ha
rpaHu, KOTopas co3iaeT pabouyro MIOCKOCTh, CBI3aHHYIO C BBIOPAaHHOW IPaHbIO, IPOCHUPYET HA ITY
IUIOCKOCTh TPaHUIBl I'PAaHU U OTKPBIBAET CO3JAHHYIO IJIOCKOCTh AJI1 4epueHus. ['paHunel rpaHu
MO’KHO HMCIIOJIb30BaTh JUJIsl IPUBS3KU BBIIOJIHAEMBIX IIOCTPOEHUH.

® lpu kaxx0om ebi3oee komaHObl Yepmumb Ha 2paHu 0519 0OHOU U MOU Xe 2paHu,
co3daemcsi Hogasi paboyasi nnockocmb. Ecnu eam Hado pedakmuposamb paHee
co3daHHoe u3o0bpaxeHue, Hado 8bl3gamb coomeemcmaywyo paboyyto Ioc-
Kocmb Yepe3 komaHOy Yepmumb Ha pabo4eli niiockocmu.

[lepBoHauaIbHO TPEXMEpPHBIEC TeNa MOJIYYAIOT MepeMelieHueM B npoctpancTse 3D mpoduis no
3aJaHHOU TpaekTopuu (Omepaluu: BeITAIKMBAHKUE, BPALIICHUE, TEJIO N0 TPACKTOPHH, crupais). [lanee
CO3JJaHHBIC TeJla MOTYT OBITh MOAM(UIMPOBAHBI (ONEpaluy: CrIIa)XUBaHHE, OTCEYCHUE, YKIIOH, 000-
nouka). Ha HEeCKOMBKUMH TeJlaMU BO3MOJKHO BBITIOJIHEHHE OYyJIEeBBIX orepanuil (CloKEeHUe, BhIYHTA-
HHe, nepeceyeHue). Kpome Toro, mmeercs: psii onepaunuil Ui MOJy4YeHUs] OJUHOYHBIX KOIMHH M HX
MacCUBOB.

Cucrema no3BOJISET HA OCHOBE CO3/IaHHOM TPEXMEPHOW MOJEIN aBTOMAaTHUECKH CT€HEPUPOBATh
IIPOCKLMOHHBIM 4epTex ¢ 3aJaHHbIMH BUAamu. llocie ykazaHus Ha HTOM uYepTeXe JIMHUM paspes3a
MOYKHO TIOJTY4UTh TpeOyeMble CeUeHHs U Pa3pesbl.

IIpOoeKIMOHHBIE YEPTEXKH, CO3JAaHHBIE HA OCHOBE TPEXMEPHOM MOJEIN COXPAHSIOT CBA3b C IIO-
CIIeHEH, ¥ OYAYyT U3MEHATHCS MPH €€ PeAAKTUPOBAHUH.

Jlnst obneryenus: BEIOOpa TPEXMEPHBIX HJIEMEHTOB,

-
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IMoJCKa3KaM.




3AO0AHUE

B xone paGoThl CTyJEHTOM CO3JAIOTCS MapaMEeTpHUECKUEe TPEXMEpHbIE MOAETH JAeTallel, Ipea-

JIOXKCHHBIX MPCIOaaBaTCIICM.

Bo BTOpOIi yacTh paboThl Ha OCHOBE CO3/IaHHBIX MOJIENIEH MOTYyYalOT MPOCKIIMOHHBIC YEPTEKHU C

HEOOXOMMBIMU BUAAMU U pa3pe3aMu.

[Tpu BBIMOIHEHNU PAOOTHI CIELyeT NPUICPKUBATHCS U3TI0KEHHON HMYKE METOAUKH PEIICHUS TH-

IIOBOH 3aJa4yHu.

PELUEHWE TUNMOBOW 3ALIAYM

B 3710i1 pabote cozmaauM TpeXMEpHYIO MapaMeTPUUECKyI0 MOJIENb KapKaca KaTyIIKU UHIYKTHB-
HOCTH, BHEIIHMM BHUJ KOTOPOW IpeicTaBieH Ha puc. 1. OKOHUATENbHBIN BUJ YepTeKa MOKa3aH Ha

puc. 2.

Puc. 1. Kapkac kaTylKku HHIYKTUBHOCTH.
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Co3pfaHue TpexmepHoOU Moaenu

Cosmaiite HOBBIN (aitn koMmaumoii meHio Maiin/HoBas 3D moaensn. [Ipu 3TOM Oyaer OTKPBIT
nportotun (aiina, coaepKaluil yxe MocTpOeHHbIE TPU CTaHAapTHBIE paboUYne MIOCKOCTH.

[Tockonbky 4epTuTh MBI OyieM B Macmtade 1:1,a neramu UMEIOT Masible pa3Mephl, OTOOpaKeHHe
OJIN3KO PacCHOJIOKEHHBIX OCHOBHBIX JIMHUW peanbHOM IUpPHHBI OyAyT ciauBaThes. Js ycTpaHeHus
sTOoro Hemocrarka B MeHio Hacrpoiika/Craryce Ha 3akmanke IIpopucoBka B moie OTodpakarh

TOJIIMHY JUHUH BeIOepeM BapuanT — He GoJjiee Tpex mukceJieii.

[TepemenHbIe, HCTIONB3YEMbIE TIPU CO3IaHUHM MOJIEIM KapKaca, MPUBEICHbI Ha PUCYHKE BHH3Y.
OHu 00BEIMHEHBI B TPYIIBl B COOTBETCTBHHM C TOPSIAKOM IOCTPOCHHsI Mojenu. MOXXHO co3aaTh
CIIMCOK TIEPEMEHHBIX 3apaHee, JIM00 BBOAUTH MX B X0JI¢ BHITIOJHEHHS paOOTHl B CBOMCTBAX CO3/1aBae-

MBbIX 3JICMCHTOB.
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W3 KOHTEKCTHOTO MEHIO, BbI3BaHHOTO B 3D okHe, BbIOe- .
pute nyHKT YepTuTh Ha padoyeil MIIOCKOCTH U B JUAJIOTO- HepTite na pabouelt naockocTn
BOM OKHe nomersTe Bua cieBa. B pesynbrare BbIIOIHEHUS
9THX JCHCTBHM MBI TIONAIEM B PEKUM YepUEHUS Ha BHIOpaH-
HOU paboyeil MI0CKOCTH.

b cnesa

1
.- I cnepegH

Ha Be1OpanHO# paboyveii MITOCKOCTH BBITIOJHUTE MIOCTPOCHUS, HCOOXOAMMBIC JJIT HAHECCHHS KOH-
Typa OCHOBaHHMS KapKaca.

XOTs 3TO M HE 00s3aTeNBHO, HO I yI00CTBa JanbHEH-
nieii paboThl PEKOMEHAYETCSl MPHUBA3aTh 0a30BBIC JIMHUU K
Havay T7100aIbHOM CHCTEMBI KOOPIMHAT.

KpacHbIM 1IBETOM BBIJICIICHBI HAHOCUMbBIC JIMHHH H30-
Opaxenus. OcTaabHbIC JIMHUW TOJIyYEHBI ITyTEM KOITMPOBa-
HUSL.

ITocne CO3MaHMs  HM300paKEHUs, IO  KHOIKE

A y3asepunte  posppamaemcss B 3D okHO. TaM OIDKEH ,
nosiBuThest 3D npodus.
C MOMOIIBIO OTEpAINy BBHITATKUBAHUS (HOPMHUPYEM OC- r ¥

s Hauano rnobanbHoOX

HOBAaHMWE, 3a/1aB JUIMHY BBITAJIKMBaHUA IepeMeHHon to. B i
N CUCTEMBI KOOPAMHAT

rnapaMmeTpax ornepaunu 3a1anTe MaTepuan AeTanu. ,

BriOpaB npotuBononoxuyo 3D npoduiiio rpaHs noiy-
YEHHOTO TeJja, [0 KOMaHAEe KOHTEKCTHOIO MEHIO UepTHTL Ha
rPaHM, MEepPEexXoauM Ha pabouyio IUIOCKOCTh, KOoTopas Oyaer
cO3/1aHa aBTOMAaTHYECKH M CBsi3aHa C BRIOpaHHOM rpanbio. Ha Pafoan nisacTe | Mpeofpacenrus

] MapameTpe patio-ed NAOCEICTH

HOBYIO IJIOCKOCTh OYAyT CIIPOCIIMPOBAHBI IPAHUIIBI TPAHU. T Cnait; Ocxnmwal
BbI3BaB OKHO mapameTpoB paboueill MIOCKOCTH, Tepe- Mecuras: Wacratyca | Ueer: NN ~ 38
umenyiite ee B «PI1 Hauano 1umnHapa», 4ToObI IPH HEOOXO- Ypoeerer () ; “"“

JUMOCTH 3Ty IUIOCKOCTH JIETKO OBLJIO HAaWTH Cpeau IPYrux
paboYmXx MIOCKOCTEH.

PazMeTHB LEHTp JeTaiau, CO3IaJAUM OKPYKHOCTb, COOT-
BETCTBYIOIIYIO BIAJMHAM MEXIy IIEYKaMH Kapkaca (IHy
KaHaBKH).

W3 nmonmy4yenHoro npu Bo3BpameHuu B 3D oxHO npodu-
JIs1, TIyTeM BBITAJIKMBAaHUSA Ha JuHY t1, co3aaaum MUIuHApH-
yeckoe Teno. OO0paTuTe BHUMaHKUE HA TO, YTOOBI BCTPOCHHAS

OyneBa oneparis Obljia OTKJI0UeHa (KHOMKA @ HCAKTHBHA).

AHanoru4yHo, HO yXe Ha 0a3e Topla CO3JaHHOTO IIH-
JUHJIpA, BHIMOTHIETCS IIeYKa Kapkaca. B mporecce BbITAIKH-

BaHUA HaJO BKIKOYHUTH 6yJIGBy OICpanurIo CIOKCHUA @, aB

KauecTBE BTOPOIO ONEpaHAa, IMOC]Ie HakaTus KHOIKU ,
BBIOPATh MEPBBINA IMIAH/P.
Taxum o6pa3oM, OyAeT mosrydeHa ojiHa CEKIHsl KapKaca.




OcrasibHbIE CEKIMH 11eTIeCO00pa3HO CO3/1aTh, HCIOIb3Ys
komany Onepanusi/Maccu/JIuHeiHBII.

@ B ceoticmeax onepauyuu OormxkeH bbimb 6bibpaH
Maccue onepayudl.

Bri6paB co31aHHYIO CEKIMIO KapKaca, Ul 3aJaHUs BEK-
TOpa KONHPOBaHHS, BbIOEpETe KpyroBble pedpa 1 u 2 (upu
9TOM cHUCTeMa OyIIeT UCIIOJIb30BAaTh TOUYKH B HX IICHTPE).

[Tocne oxkoHYaHMA ONEpalyy MOJTYYUM BCE CEKIMH Kap-
Kaca.

@ Obpamume sHUMaHUe Ha mo, Ymo pe3yribma-
MOM KornupoeaHus sieriiemcsi eOUHOe mersio.

HOCKOHBKy BCPpXHAA MICUKA UMCCT TOJIIUHY, 6OJ'IBI.HYIO,
YCM OCTAJIBHBIC, HAPACTHUM €€, UCITIOJIb30BAHUC BBITAJIKUBAHUC

rpaHu. |£_7L ¥« BriBupars Bce
I[J-Iﬂ 3TOI'0 B KOMAaHA€ BbITAJIKHMBAaHUA, BMCCTO 3D npo- Limecn
¢uns, BeIOUpaeTcs TpaHb Tena. Eciu BMecTo rpaHu BeIOUpa- Pespo
OTCS IPYTHE THIIBI 3JIEMEHTOB (HArpuMep, pedpa), IpoBephb- ] -
paHe
Te mapaMeTphl BbIOOpa 1o KHomke |4 BbIGop KoHTYpa. %‘,

Mpanuuel rpadmn

[lpu BBIIOTHEHUH BBI-
TAJIKUBAaHHUS JIOJDKHA OBITh
BKJIIOYEHa OyneBa ONeparys
cloxeHus (BTopoe Telo —
MacCHB CEKIIHi KapKaca).

v
[+]
Onepauymna (NoBepxHOCTE)
MpaHuuel cnepauyun (Noee
MyTe

30 Npodune

paHuuEl npoduna

7
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CrnenyrommmM 3JIEMEHTOM KapKaca SIBJISETCS
BEePXHSST UWJIMHAPUYECKAs YacTh, KOTOPYIO
nosydyuM BbITakuBaHueM 3D mpodwmis, coznan-
HOT'O Ha TPaHU BEPXHEH CEKIMU KapKaca.

UToOBl HE BBIYHCIATH JJIUHY 3TOTO IMIAH/-
pa (Ha 4epTeKe HET TAKOTO pa3Mepa), BBHITAIKU-
BaHUE MTPOU3BOJIUTCS HE HA 33JJaHHYIO IITUHY, KaK
MBI JIeJIaii pasblie, a OT 6a3bl.

B xadectBe 0a3nl MOKHO 3a1aTh JIFOOOW DJIEMEHT HAa HWKHEH
MIOBEPXHOCTH OCHOBaHMs Kapkaca (Ha pHCyHKe BHIOpaHa BEPILIUHA).
[Tapamerp OTcTyn 3amaiiTe, BBens nepeMeHHyo L — rabaputHyio
JUTMHY KapKaca.

@ BenuyuHy omemyna 3adasatime riocrie ebibopa b6assbl.

He 3a0ynpTe clioXuTh HOBOE TEJIO C CEKITUSIMHU KapKaca.




Teneps Hag0 OOBEAWHUTH OCHOBAaHHME M IHJIMHIPUYECKYIO
YacTh Kapkaca B €IWHOE TeJO, JUIS Yero HCIHOJb3YeTCsl OIS
Cnoxenne komanasl Omepauus/ByneBa. [To ymonuanwuto, arpu-
OyTel OepyTcsi ¢ mepBoro omepanaa. [losTomy, eciu Mbl XOTHM,
YTOOBI OJTYYEHHOE TEJIO OBbUIO U3 MaTepualia OCHOBaHMs, BbIOEpeM
€ro MEePBBIM.

Hacrano BpeMsi mpocBepiiuTh OTBEpCTHE B Kapkace. s aToro Hano BbIOpaTh komanay Onepa-
|

wns/OTBepCTHE, B ABTOMEHIO YCTAHOBHTE OMIHIO |44 11 ¢iienaTh HacTPOIKH, OKA3aHHBIE HA PHCYH-
ke. LleHTp oTBepcTHs 3a7aeTcsi BLIOOPOM KPYyroBoro pedpa Ha BEpXHEeM LMJIMHIPE KapKaca.

[Mocre 3aBepuIeHUs MPEABIIYIICH ONEpaluy, B BEPXHEH YacTH OTBEpPCTHUs co3uaercs pe3nba (Ko-
maHga Onepanus/Pe3n6a). Mbllbio BEIOMpaeTCs NWIMHAPHYECKAs TPaHb, HA KOTOPYIO HEOOXOIUMO
HaHecTH pe3p0y. Cuctema cama JOJDKHA ONPECTUTh MOIXOSIININ O/ IUaMETp OTBEPCTHS AUAMETP
pe3b0bl. Takxke ycTaHaBIMBACTCS OCHOBHOM LT ISl JAHHOTO JIMaMETpa.

[TockonbkKy, pe3bba 3aHMMaeT HE BCIO JUIMHY OTBEPCTHS, YCTAHOBUM II0JIOKEHUE KOHIA pe3bObl
Ha paccTossHUH NI 0T Havasa UIMHIPUIECKOW TpaHu (3a Ha4ajao CHCTEMOM MPUHUMAETCS Ta CTOPOHA
rpaHd, K KOTOPO# OBLT OJIMKE yKa3aTelb MBI B MOMEHT BBIOODA).

= MNapameTpul oTEEpCTMA
e TTO8 KOHLEN YCTaROE0UHB BAH
Mo e QX B

fﬁ MNapametpri peswbel

[Pesbﬁa METpMUeckan Mo{

CTopora: m
AduameTp: 5

Lar: 0.8 v
BeacoTa: '_'I.-i_:'_.'lv

Knacc: -
| AeTonoabop

|| CHpsIBaTE KOHHEKTOPSI

DTHEFCTHE' Nog KpenexHee jeTany

il

Mucno saxonoe: g

NesocTopoHHAR
Dbossadgerme: | (5
Ha4ano — Ot Hauana v]
Ha 0 = en -
g —
ons e D )

Teneps ocTanoCh BBITOTHUTL HEOOJBITHE TOPAOOTKH
CO3JJaHHOTO KapKaca.

Chayvasia BBINIOJIHMM Ta3bl B II€YKax Kapkaca. /[ storo,
0 KOMaHJ¢ KOHTEKCTHOro McHIO UepTHTh Ha rpaHu (BbI-
OpaHHas rpaHb IIOKa3aHa Ha PHUCYHKE CIpaBa), BBITOJHUM
MOKa3aHHbIC HAa PUCYHKE HIKE MOCTPOCHUE M HAHECEM H30-
OpaxeHHe, BBIJICIICHHOE CHPEHEBBIM I[BETOM.
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OOparuTe BHUMaHUE Ha TO, YTO NPU HAHECEHUU KOHTYypa
1a3a HaJl0 HAHOCUTBH NyTH, a HE OTPE3KHU IPSIMBIX, COCIUHSIIO-
LI1E TOYKHU HA OKPYKHOCTH.

@,ﬂnﬂ HaHeceHusi Oye Halo rnocmpoume 08€ OK-
py>XHOCmu, coomeemcmeyruwue fTUHUSM MPOEK-
yuu. lNpowe ececo amo coenamsb, 8blbupasi Kpy-
208ble JIUHUU MPoeKyuU 8 KoMmaHOe rnocmpoeHus
npsameix (Kak 6bl rblimasicb nocmpoums Kaca-
merbHyt0). [lpu amom cucmema asmomamu4e-
CKU MOCmpoum OKpPY>XHOCMb, C8SI3aHHY0 C Jlu-
HUl npoekyuu. Om OanbHelweza0 MOCMPOEHUs
KacamersibHOU mernepb MOXHO OmKa3amaCS.

[To oxoHuaHuio yepyeHHs Ha padboueld uiockoctd B 3D
Mojenu nosBuTCs HOBbIM 3D mpoduis, cocrosmuii U3 ABYX
obuacreil.

BrITankuBanue 3Toro npoduiis ¢ BEBIMUTaHUEM U3 KapKaca
oOpa3zyer mas3el B mieukax. Omepanus aHAJOrHYHO CO3JAHMIO
BepxHe dacTu Kapkaca. OrpaHuuYUBaIOIIas IOBEPXHOCTb
noka3aHa Ha pucyHke. OTIMYHEe COCTOMT B TOM, YTO BMECTO

CJIO’KEHUS HaJ0 BEIOpaTh BolunTanue IE

= OcHOBHBIE NAPAMETDBI

Mepsas rpaHnua

bl 0 NOBEDXHOCT
*

PesynpraroM  BBITIONIHEHUsS oOmepamuu  OyIeT Telo,
MOKa3aHHOE HA PUCYHKE.

Vcrnonp3yeM BHEIIHIOI T'paHb OCHOBAHMSA JJISI YEPUEHUS
3D npodwuns. BeimoaHIM HEOOXOIUMBIE TOCTPOSHUS U HaHE-
ceM M300pakeHUE OTBEPCTHSI MTOJ1 BBIBOJ.

Kpowme Toro, 3nech e nocrpoum 3D y31bl B TOUKax, Mo-
Ka3aHHBIX cTpenkamMud. OHM TOTpeOyloTCs TpU  CO3JAaHUH
MacCHBa KOMUU.

[Tocne sTOro BO3BpPATUMCS K TPEXMEPHOMY IpejcTaBIie-
HUIO.

-11-




Omnepanvs BBITATKUBAHUS MO3BOJISIET CO3/1aTh HAa OCHOBE
nonyuyeHHoro 3D npoduiis oTBepcTHE B OCHOBAaHUH. BhITamku-
BaHUE OyJeT mpou3BOAWTHCS Ha anuHy to. [Ipu HeoOXxommmo-
CTH, CMEHHUTE HAINpaBJICHHE BHITAIKUBAHWUS U, HE 3a0yabTe
BKIIIOUUTH OYyJIeBY OmNepalnio BerauTaHus. [lockombKy B clieHe,
KpOME CO3[1aBaeéMOT0, MMEETCs BCEro OJHO TeJO, BHIOMpATh
BTOpOU orepan]] OyJeBoi onepanuu He TpedyeTcs.

OcranbHble OTBEPCTHS CO37al0TCs MO Komaniae Omnepa-
uust/Maccus/JIuneiinbiii. [ToCKOIBKY HAg0 KOMUPOBATh HE
Tela, a UX OTCYTCTBHE, B CBOMCTBaX KOMaHbl HAaJO BHIOPATH
BUJI KOMTUPYEeMBIX 00heKTOB — MaccuB rpaneii. BeiOupaercs
IIHHIPUYECKas: TpaHb OTBEpCTUs 1, a 3aTeM, Mmocie HaxaTHsl

KHOIKHU , 3ajaiiTe aBa BeKTOpa KomupoBaHus 2 u 3 (Kax-
Il W3 HUX 3amaercss peopom orBepctus u 3D ysmom). Oc-
TaJbHBIC HACTPOMKH KOMaH/IbI ITOKa3aHbl HA PUCYHKE CIIpaBa.

Jlnst co3naHus mas3a B OCHOBaHMM KapKaca B KOMaHJe KOH-
TEKCTHOTO MeHI0O UepTHTH HA IPaHM, HAHECUTE BCETO OJHY
JTUHUIO n300pakeHus. Hukakux moctpoenuil He Tpedyercs —
JMHUS TPUBS3BIBACTCS K TOUKAM MPOEKIIMU TPaHH.

[Tocnie Bo3Bpata B 3D OKHO cucTeMa CO3/1acT Ha OCHOBE
9TOro oTpe3ka nuHeiuarsiii 3D mpodunb, HENPUTrOIHBIA AT
¢dopmupoBanus Tena. YUToOBI MpPEBpaTUTh €ro B IUIOCKHIA
npoduiIb, HAIO0 MPUIATH €My TOJIIUHY (BBI3BaTH OKHO CBOWCTB
¥ BBITIOJIHUTH NIOKAa3aHHbBIC HA PUCYHKE HACTPOUKN).

BrrtankuBanue 3toro npoduis Ha AnuHy HPO ¢ BeuMTa-
HHEM M3 KapKaca CO3acT 11a3 B OCHOBaHUU.

7 TNepeoe nanpaenenwne (Crpok...

[Knmuecruo KON 14 LWar ']
Koruaia: @ 5 [313
LWar: ] : v

= Bropoe wanpaenenne (Cronb...

[Komuecruommiihuur v]

&3

Kormii: =

m
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OfipafoTra IaMKHYThIN KOHT yDos: MNpveaaTe Tonukey

Ucnone3yss xomanay Omepaunus/CriaaxuBanue/Pedep
CO3laiiTe CKPYIJICHHs Ha OCHOBAaHUHU KapKaca. YKakKuTe
MOCIIEN0BATENbHO BCe pedpa, UMEIOLIME OAMHAKOBBIM paanyc
CKpYIJIEHUs, 3alaiiTeé 3TOT paAuyC B MapamMeTpax oIlepanuu 1

NOATBCPAUTC €C BBLIIIOJIHCHUC.

To ke camoe BBIIOJHUTE ISl pedep ¢ IPYrUM pagrnycoM

ckpyriieHus (paauychl Ha peOpax ma3a OCHOBAHUS).

MonyyeHne NPoOEKLMOHHOro YepTexa

Hcnone3yss myHkT MmeHio Oxno/Pa3menutrs mo
BepTHKaIN (WM HAXKaB MAJCHBKYIO KHOIIOYKY B JICBOM
HIDKHEM YTy pabodyero OKHA) CO3maiiTe OKHO M
YyepTexka Kapkaca (B IMOSBUBILEMCS JHAJIOre yCTAHOBHUTE
nepexioyarens B nonoxenne 2D OkHo).

Hactpoiite pasmep mucra (A3) u macmrad gepre-
xa (4:1).

Be3BaB komangy rnaBHoro MeHro Yeprex/2D
IIpoexnus BbiOepuTe B ABTOMEHIO OIIIHIO i Cos-

AaTh Ha00p CTAaHAAPTHBIX BUAOB. B 1uanoroBom okHe
YKaXHUTE TpeOyeMbIe MPOCKITHH.

@ Bud cHusy nompebyemcs 0Ons co30aHus
8bIHOCHO20 8uda no cmpesike b.

-

Coznate okHD

@ 2D Cwrio (7 30 Owro

rvl:mwnu:npu:nl.lu _..:.. ‘.—_E
|7 Crepen
|| Crnasmy

ClCrepene FCnesa  |Caanm | HCpaea [TCnepean
[T Coepeey

Pasmectute B HY>XHOM MCCTC 2D oxna paMKHU CO3aaBaCMbIX HpOGKHHﬁ. I[J'ISI nepeMeuICHud OT-

JENbHON NPOEKLHH BBIACIUTE €€ paMKy M, HaKaB KHOIIKY i ABTOMEHI0, NIEPEMECTUTE PAMKY
(mepemenieHue BO3MOXKHO TOJIBKO C COXPaHCHHEM NPOCKIMOHHBIX cBs3eit). [locie pasmerieHus

3aBCPUIUTC OIICPALIUIO.
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[IpounTaiiTe TEKCT MOSIBUBLIETOCS HA
u 9KpaHe MPENYNPEeKICHUS U  HaXXKMUTE
kHonky OK maHHOrO OKHa.

I: ™ % | NMpegynpesaeHse EH_

(i“x 20 MpOSKLME, COSRAHSEE HE OCHOBE BOEK SNSMEHTOE
‘u_'} 3D cuerl B NEcREaOWEM He MoXET B6iTh HCNOMLI0OAM
ANA CO383HAR PRI MNOCKOCTER MK N0 GsD: GoyTHE
TPEXMEDHEX INEMEHTOE

Ecru b momame wcnaneaosans 20 npoesiaoe ana
mansHedwaro coanaHaR 30 Mogeny, wenone3yiTme
20 rpoeripa, £0 ASRKEULINE KOSHPETHRIE DNERSLIM,
roand M pedpa

Ecnu BBl HE yIOBIETBOPEHBI Pa3MEILIEHUEM ITPOEK-
LUK, TTOOKOPPEKTUPYUTE €ro, IIEIKHYB IPaBOM KHOII- ;%E
KO MBIIIK Ha 1000 M3 MPOEKIMA U BHIOpaB IMyHKT
KoHTeKcTHOro  MeHto  Ilpoekuusi/PenaxkrupoBatn T
NMPOEeKNHI0 (IPU OTCYTCTBHU TAKOTO ITyHKTA, BHIOMpANi-
Te nyHKT HW3meHuTh). Jlajee MOXKHO MEPEMECTUTH
TpeOyeMyl0 MpOEKIMIO, KaK BBl JIENadd B KOMaHJE
CO3J1aHUs IPOCKLIUMN.

Hcnonb3ys komanay YUeprex/O6o3HaueHne BUa,
HaHecuTe OOO3HAuUEHHE pa3zpe3a Ha BUJ CIEpEIu.
OOpaTuTe BHUMaHHE Ha TO, YTO 0003HAYCHHE JIOJKHO
OBITH IPUBSI3aHO K XaPAKTEPHBIM TOYKAM MPOCKIUH.

® [Nleped HaHeceHuem 00603Ha4YeHus1 pa3pesa

8bIMoIHUME OO0rOIHUMESbHbIE OCMPOEHUS
ons npuesisku. O6o3HayeHue paspesa, He
rnpuesisaHHoe K y3nam, He obecrieyusaem
C85s13U C rpoekyuel, 4mo rnposseumcs rnpu re-
pemMeweHuUU npoeKkyuu Ha Hogoe Mecmo.

Jlnst co3maHus paspesa BbIOEpUTE B MEHIO MYHKT

Yeprex/2D Ilpoexkuusi ¥ B ABTOMEHIO OIIINIO

Co3narb paspes.... [lanree B ABTOMEHI0O HaXMUTE — - —T - —
+

KHONKY "% M yKaKHT€ TOJBKO 4TO CO3JaHHOE 0003Ha- '—% |

YeHHe pa3pesa.
Pa3mecture npoekiuio Ha noje yeprexa. YToObl ee MOXKHO ObUIO MEPEMECTUTH B IPOU3BOILHOE

"
Ini:]

MECTO, HAKMHUTE KHOIIKY ABTOMeHI0 *  Pa3opBaTh NPOeKINOHHYIO CBS3b.

CrnenyromuM maroM OyAeT CO3[JaHHWE BBIHOCHOTO

Buia no crpenke b (komannma Yepremx/UYepreskHblii

n
BHMJ OIS a Co3naTth BBIHOCHOI BMA...). Jlis
CO3/IaHUSl YEPTEKHOIO BUAA HMCHOJIb3YyHTEe Buia cHusy,
KOTOPBI MBI PACIIOJIOKUIIN 3a IPAHULEN JIMCTA YepTe- <
xa. bonee mogpoOHO O BBINMOJIHEHUH JTAHHONH KOMAaH[bI .
MOXHO IIPOYMTAaTh B METOAUYECKUX YKa3aHUAX K
naboparopHoii padore Ne2.

Ilocne cozmaHust 4EpTEKHOTO BHUIA, IO KOMAaHAE KOHTEKCTHOIO MEHIO AKTHMBH3MPOBATh 4ep-
TEeKHBIM BUJ BOUIUTE B PEKUM PEIAKTUPOBAHUS U JOIIOJHUTE €ro JUHUAMU pa3pblBa U pa3MepaMu.

[TockonbKy MpUBSI3aTh HOBbIE JTUHUHM M300pa)XXeHUs K OOPBIBY JIMHUN BBHIHOCHOTO BHJA HEIb34,
[IPEABAPUTEIILHO ITOCTPOUTE IIPSMBIE BIOJIb ITUX JIMHUMN.

JIJ1 BO3BpaTa B UEpPTEkK CIYKUT KOMaHAa KOHTEKCTHOTO MEHIO 3aKPBITh YePTe:KHbII BUA.
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@ [TonyyeHHble npoekyuu cesidaHbl ¢ 3D mMoldersbio u byOym usMeHsIMbCS rpu ee Mo-

oucpukayuu. bydem nu obHosneHue rnpoucxodums agmomMamuyecku, unu nompeby-
em Bawezo emewamernscmaa, onpedensiemcs 8bibopom 3HadyeHuUs1 8 rosne O6Hoe-

nsmb Ha 3aknadke O6buwue OKHa napamempos rpoeKyuu.
. o
Ofrosnats:

By 1 Nk NONHOM NEpeckeTe MOAsnK

|

s TonkKD BOYNHYH

[MpuHydumernbHoe o06Ho8/IEeHUE MPoeKyuU ocyuecmersissemcsi o coomeemcmeayto-
wemy nyHKmy KOHMEeKCMHO20 MEHIO.

OdopmneHue yeprexa

P

CamocmosimernibHO HaHecume pasmepbl U 3rieMeHmMbl 0hopMeHUss Yepmexa. B

cllydae 3ampyOHeHuUl 80cCrofib3yimecb MemoOuYecKUMU yKalaHusMmu K rabopa-
mopHoU pabome Ne2.

Jlnst TOro 4To0bl, IpU CO3JaHUKU COOPOYHOTO YepTexka B CIEeAyIOLIeH 1abopaTopHoil pabore, Mbl
UMEJH BO3MOXKHOCTh aBTOMAaTHYECKH CO37aTh crienu(uKamio, 00s3aTenbHO 3aM0IHATE OIS OCHOB-
HOM HAJAMKUCH, MOKa3aHHbIE HA PUCYHKE.

QcHoBHaA HaaMWcE | A ononHUTensHEIE NapaMeTpsl |

Twn poKkymeHTa +  HawmeHosanwe nonc‘_.'MEH -

-
D
= i -
‘ Kapicac , M. Macca |Macwrad
Wam.  |Twet [ N2 gokym. Mogn. Hama 14r
Paspai. Metpos - 150212 = Y w - - 4:1 -
Mposep. Cvaopos  ~ 160212 ~ fi '
T. KoHTP. . - - et 1 MucTos
Cornacosar « - » TMonucmpon | HITY kas. KTMN
s = [ &
[] MHorocTpouHoe obosHayeHue MaTepana Konmposan = Popmar A4 i

KOHTPOJIbHbIE BOMPOCHI

wn e

©ooNo O

UYro takoe paboune miuockoctu? Kakue Tumsl pabounx miockocTeil Bol 3HaeTe?

Coznanue 3D npoduiis ¢ UCIIOIB30BaHUEM IITPUXOBKH.

Omnepanuu BpauieHus U BoITankuBaHus. Co3laHUE Tell ¢ MCIOJB30BAaHHEM 3TUX OIEpalui,
CBOMCTBA OIEPALU.

Kakwue Bugpl oneparnuii no coznanuto 3D ten Bei 3Haere?

ByneBsl onepanuu HaJ TETaMHU.

OnemenTts! 3D creHbl. YnpaBieHne 0ToOpaXXeHHEM TPEXMEPHBIX 00BEKTOB.
JononHuTtensHble paboune mIockocT. X mocTpoeHne u UCroyib30BaHue.

CriernanpHble pabovne TIOCKOCTH: IMIMHIpHUYECKas, cheprudeckas, TOpOuaaIbHas.
Brimonnenue 3D oneparuii ¢ HCTIONb30BaHUEM CO3aHHBIX paHEe Tell.

10 Bo3mosxnbie ommbku nepecuera 3D Moaenn u ciocoObl MX yCTpaHEHHUS.

-15-
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