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IOpnanuyeckaa nHpopmauna

© 1995-2019, Dassault Systémes SolidWorks Corporation, a Dassault Systémes SE company,
175 Wyman Street, Waltham, Mass. 02451 USA. Bce npaBa 3awuiieHbl.

VHdopmauma 1 nporpaMmmHoe obecriedeHne, onrcbiBaeMoe B HACTOALLEM AOKYMEHTE, MOTYT U3MeHATbCA 6e3
npeasapuUTeNbHOro yBeOMAEHUsA CO CTOpoHbl Kopnopauun Dassault Systémes SolidWorks Corporation
(DS SolidWorks).

Hvkakaa yacTb HaCTOALEro AOKYMEHTA HU B KaKUX LIENAX HE MOXET OblTb BOCMPOMU3BEAEHA UK NepeaenaHa
B Kakom Obl TO HU 6bino dopme 1 Kakmmuy 6bl TO HM ObINO cpefcTBamMK, Oyfb TO SNEKTPOHHBIMU UK
MeXxaHuyeckumm, 6e3 nucbMeHHoro paspelueHuna DS SolidWorks.

OnucbiBaeMoe B HACTOALWEM JOKYMEHTE NPOrpaMMHoe obecrnedeHne NMocTaBiAeTCs Mo ANLEH3UN N MOXKET
NCMOJb30BaTbCA TONbKO B COOTBETCTBUW C YC/IOBMAMU U MOJSIOKEHVAMN LAaHHON NvueH3umn. Bce rapaHtun,
npepocrasnaemble DS SolidWorks, kak Ha nporpamMmmHoe obecrneueHne, Tak U OKYMEHTaLMIo,
chopMyNMpPOBaHbl B JINLIEH3MOHHOM COrMALLEHNN, U HUKAKME 3aMeYaHUsA B COLePXaHUN JaHHOrO AOKYMEHTa,
KaK AIBHble, TaK 1 NOAPa3yMeBaeMble, He MOryT PAacCMATPUBATLCA WM CHATATLCA MOMPABKOMN YKasaHHbIX
MONIOKEHNI, B TOM UYNC/IE TapaHTUil, JaHHOTO JIMLIEH3VOHHOIO COrnalleHus.

MaTeHTDbI

MporpammHoe obecrieuenne SOLIDWORKS® gns TpexmepHOro aBToMaTM3MpOBaHHOTO MPOEKTUPOBaHNA
(CAD) B mexaHuike 1 MaluHocTpoeHun u/vnm Simulation sawmuwero natentamu CLUA 6611725, 6844877,
6898560, 6906712, 7079990, 7477262, 7558705, 7571079, 7590497, 7643027, 7672822,
7688318, 7694238, 7853940, 8305376, 8581902, 8817028, 8910078, 9129083, 9153072,
9262863, 9465894, 9646412, 9870436, 10055083, 10073600, 10235493 v vHOCTpaHHbIMM
nateHtamu (Hanpumep, EP 1116190 B1 un JP 3517643).

MporpammHoe obecneuerne eDrawings® sawmuero natentamn CLIA 7184044; 7502027 v nateHToM
Kanagbl 2318706.

3aaBKkn Ha naTteHTbl CLLUA n MHOCTpaHHbIE MaTeHTHI.

ToBapHbie 3HaKN 1 MeHa NPOAYKTOB ANA NPOAYKTOB N CNy»X6
SOLIDWORKS

SOLIDWORKS, 3D ContentCentral, 3D PartStream.NET, eDrawings un norotun eDrawings sensiotca
3aperncTprpoBaHHbIMK ToBapHbiMM 3Hakamn DS SolidWorks, a FeatureManager — tosapHbiM 3Hakom,
HaxopAawmMca B coBmecTHom BnageHun ¢ DS SolidWorks.

CircuitWorks, FloXpress, PhotoView 360 un TolAnalyst asnswotca ToBapHbimm 3Hakamm DS SolidWorks.

FeatureWorks sBnaetcs sapeructpupoaHHbiM ToBapHbiM 3Hakom Komnavum HCL Technologies Ltd.

SOLIDWORKS 2020, SOLIDWORKS Standard, SOLIDWORKS Professional, SOLIDWORKS
Premium, SOLIDWORKS PDM Professional, SOLIDWORKS PDM Standard, SOLIDWORKS
Simulation Standard, SOLIDWORKS Simulation Professional, SOLIDWORKS Simulation Premium,
SOLIDWORKS Flow Simulation, eDrawings Viewer, eDrawings Professional, SOLIDWORKS
Sustainability, SOLIDWORKS Plastics, SOLIDWORKS Electrical Schematic Standard,
SOLIDWORKS Electrical Schematic Professional, SOLIDWORKS Electrical 3D, SOLIDWORKS
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IOpuanyeckas nipopmauns

Electrical Professional, CircuitWorks, SOLIDWORKS Composer, SOLIDWORKS Inspection,
SOLIDWORKS MBD, SOLIDWORKS PCB Ha nnatdpopme Altium, SOLIDWORKS PCB Connector Ha
nnatdopme Altium n SOLIDWORKS Visualize — Ha3saHus npogyktos DS SolidWorks.

OcTanbHble TOProBble MApKX 1 Ha3BAHUSA MPOAYKTOB ABNAOTCA TOBAPHBIMY 3HAKAMU U 3apPermcTPUPOBAHHbIMY
TOBaPHbIMW 3HaKaMu, NPUHAANEXAWMN VX BlagenbLam.

KOMMEPYECKOE MPOrPAMMHOE OBECIMEYEHWE — MPABO COBCTBEHHOCTU

MporpammHoe ObecneyeHre ABNAETCA "KOMMepueckum npeametom”, Kak onpepeneHo 8 48 C.F.R. 2.101
(OCT 1995), cocToAwmm M3 KOMMePUYECKOro NPOrpamMmmMHOro obecneyeHus 1 KOMMepPUYeCKon JOKYMeHTaumu,
Kak onpegeneHo B 48 C.F.R. 12.212 (SEPT 1995) u npegoctaensetca MNpasutenbctey CLIA ans (a)
NOKYMNKW FPaX4aHCKMMWN areHTCTBaMMN B COOTBETCTBUM C npaBusiamu, onucadHbivn B 48 C.F.R. 12.212; vnn
(6) nokynku otaenamm MuHuctepctBa o6opoHbl CLUA B cOOTBETCTBUM C MpaBuiamu, OMnucaHHbiMK B 48

C.FR. 227.7202-1 (JUN 1995) n 227.7202-4 (JUN 1995)

Mpw nonyyeHun ot nioboro areHTcTBa Mpasutenbcrea CLUA 3anpoca Ha npefgoctasneHve [NporpaMmHoro
obecneyeHnsa C NpaBamMu, OTIMYHLIMM OT BbllLEYKa3aHHbIX, HEOOXOAMMO HaMPaBUTb OMMUCAHME TaKOro
TpebosaHus komnaHum DS SolidWorks, a komnanus DS SolidWorks B teuenue natn (5) pabounx gHei
AO/MKHA MPUHATD UAN OTKSIOHMTb 3TOT 3anpoc Mo CO6CTBEHHOMY YCMOTpeHuo. Mogpaaunk/Mpounssogutenb:
Dassault Systemes SolidWorks Corporation, 175 Wyman Street, Waltham, Massachusetts
02451 USA.

YBepgomneHunsa o6 aBTopcknx npasax Ha npoayKkrtbl SOLIDWORKS Standard,
Premium, Professional n Education

OTgenbHble YacTy gaHHOro nporpammHoro obecneuveHnsa © 1986-2018 Siemens Product Lifecycle
Management Software Inc. Bce npasa 3awuuieHbl.

JTa paboTa BKUYaeT B cebs crieaylollee nporpammHoe obecneyeHne, npuHagnexauwee Siemens Industry
Software Limited:

D-Cubed® 2D DCM © 2019. Siemens Industry Software Limited. Bce npaBa 3awuiyeHbi.
D-Cubed® 3D DCM © 2019. Siemens Industry Software Limited. Bce npaBa 3awwuiyeHb.
D-Cubed® PGM © 2019. Siemens Industry Software Limited. Bce npaBa 3awpmiieHbi.

D-Cubed® CDM © 2019. Siemens Industry Software Limited. Bce npaBa 3awwuiLeHbi.

D-Cubed® AEM © 2019. Siemens Industry Software Limited. Bce npaBa 3awuiieHbl.

OTaenbHble YacTu AaHHOro nporpammHoro obecneveHuna © 1998-2019 HCL Technologies Ltd.
OTfenbHble YacTu 3TOro NPOrpaMMHoro obecneyenus ncnonb3ylotr PhysX™ komnanum NVIDIA, 2006-2010.

OTgenbHble YacTy gaHHOro nporpammHoro obecneuennsa © 2001-2019 Luxology, LLC. Bce npasa
3aWmLLeHbl, NaTeHTbI OXMAATCA.

OTaenbHble YacTy AaHHOro nporpammHoro obecneveHuna © 2007-2019 DriveWorks Ltd.
© Microsoft Corporation, 2012. Bce npaBa 3aliuieHbl.
BkniouaeT TexHonoruio Adobe® PDF Library.

Adobe Systems Inc. u ee nuuensnapbl, 1984-2016. Bce npasa 3awyweHbl. 3awmuweHo nateHtamm CLIA
6563502; 6639593; 6754382; 3anBKM Ha NaTeHTbl PacCMATPUBAIOTCA.



IOpuanyeckas nipopmauns

Adobe, norotun Adobe, Acrobat, norotun Adobe PDF, Distiller n Reader asnsiorca
3apErncTpUPOBaHHBIMU TOBAPHbIMYM 3HaKamu Ui ToBapHbIMU 3Hakamm Adobe Systems Inc. s CLUA u apyrux
CTpaHax.

MoapobHee 06 aBTopckmx npasax DS SolidWorks cm. B pasgene Cnpaeka > O SOLIDWORKS.

YBepomneHunsa 06 aBTopckux npasax Ha npoayktbl SOLIDWORKS Simulation

OTaenbHble YacTu 3Toro nporpammHoro obecneueHuns © 2008 Solversoft Corporation.

PCGLSS © Computational Applications and System Integration, Inc., 1992—2017. Bce npaea
3alMLLeHbl.

YBegomneHnsa o6 aBTopckux npaBax Ha npogaykt SOLIDWORKS PDM
Professional
Outside In® Viewer Technology, © Oracle, 1992-2012 rr.

© Microsoft Corporation, 2012. Bce npaBa 3awuieHbl.

ABTOpCKMe npaBa Ha npogykKTbl eDrawings

OtaenbHble YacTu 3Toro nporpammHoro obecneuerHns © 2000-2014 Tech Soft 3D.
YactnuHoe aBTopckoe npaso © 1995-1998 Jean-Loup Gailly and Mark Adler.
OTaenbHble YacTu 3TOro nporpammHoro obecneuveruns © 1998-2001 3Dconnexion.

OtgenbHble YacTy 3Toro nporpammHoro obecnevennsa © Open Design Alliance, 1998-2017. Bce npasa
3aWmLeHbl.

MporpammHoe obecneuerne eDrawings® ana Windows® yactuuHo ocHoBaHo Ha paboTax He3aBUCUMOI
rpynnel JPEG.

AsTopckue npasa Ha yactu eDrawings® ana iPad® npunaagnexar © Silicon Graphics Systems, Inc.,
1996-1999 rr.

AsTopckue npasa Ha yactn eDrawings® ana iPad® npunagnexar © 2003 — 2005 Apple Computer Inc.

YBepomneHusa o6 aBTopckux npaBax Ha npogayktbl SOLIDWORKS PCB

OTaenbHble YacTu 3Toro nporpammHoro obecneuexmns © 2017-2018 Priware Limited.

YBegomneHnsa o6 aBTopckux npasax gns npogaykros SOLIDWORKS Visualize

NVIDIA GameWorks™ Technology npenoctasnsetca B pamkax nuuensun NVIDIA Corporation. AsTtopckue
npaea © 2002-2015 NVIDIA Corporation. Bce npaBa 3awuueHbi.



BBepeHume

Mporpamma SOLIDWORKS

CAMP SOLIDWORKS® — 570 npunoeHue ans aBTOMaTU3MPOBAHHOMO MPOEKTNPOBaHWA, NO3BoALLee
KOHCTPYKTOpam 6bICTPO HabpacblBaTb 3CKMU3bl MAEN, SKCMEPUMEHTUPOBATb C SMIEMEHTaMN U pasMepamu U
co3fjaBaTb MOAEeNu U NOAPOGHbIE YepTEXN.

B gaHHOM AOKyMeHTe 06CyXKAATCA KOHLUENUMU U TEPMUHONIOTUSA, UCMOMb3yeMble MO BCEMY MPUIOXKEHWIO
SOLIDWORKS. B Hell MOXXHO O3HAaKOMUTbLCS C Hanbosnee YacTo UCMONb3yeMbIMU QYHKLMAMU MPOrpaMmbl
SOLIDWORKS.

LleneBas ayautopus

[JaHHbIN NOKYMEHT npeaHa3HayeH Ana Hoebix nosb3oBateneit SOLIDWORKS. B stom gokymeHTe ans
NpeacTaBieHNA MOHATUI U NPOLIECCOB MPOEKTMPOBAHNA UCMOMb3YeTCA MHOMOYPOBHEBbIN noaxosd. Mowarosbii
YPOK npepncraBnset cobon yaobHbili yuebHMK, KOTOPbIA NpOoBeAeT Bac Mo BCEM dTanaM MpoLecca 1 noKaxet
pesynbTaThl.

CnpaBka SOLIDWORKS copeput nosiHbii Habop yuebHbIX Nocobuil, KoTopble cofep»aTt MnoLlaroBble
WHCTPYKLUK MO 1cnosnib3oBaHuio MHormx dyHkumin SOLIDWORKS. lMocne 3aBeplueHns nowdeo8020 ypoka
B [JaHHOM [OKyMeHTe nepenaute K ypokam 1, 2 n 3 B yuebHbix nocobuax no SOLIDWORKS.

CuctemHble TpeboBaHMA

TpeboBaHus K cucTteme n rpaduyeckonn Kapte cm. Ha Beb-cannte SOLIDWORKS:

e http://www.solidworks.com/sw/support/SystemRequirements.html
e http://www.solidworks.com/sw/support/videocardtesting.html

CTpyKTypa fOKYMeHTa

CTpyKTypa AaHHOrO AOKYMEHTa OTpakaeT nopafok paboTbl ¢ nporpammHbim obecneveHnem SOLIDWORKS.
OHa OCHOBbIBAETCA HA OMMCAHUK OCHOBHbIX TUNoB gokymeHToB SOLIDWORKS: pneTanein, c60pok v yepTexei.
Hanpumep, cHauana co3gaetca geTanb, a NoTom cbopka.

B KauecTBe nprMepa B ONUCaHUAX PA3UYHBIX UHCTPYMEHTOB U GYHKLMI NPOrpaMMbl Ha MNPOTAXKEHUUN BCEro
OOKYMEHTa NCMONb3yeTCs YMbIBAJIbHUK A BaHHOW KOMHaTbl (cocToAwmin U3 wkada, KPbIWKK, KpaHa 1 Tpy6):


http://www.solidworks.com/sw/support/SystemRequirements.html
http://www.solidworks.com/sw/support/videocardtesting.html

BBepeHune

FnaBa EELETITIS PaccmaTpuBaemblie Tembl

2 OCHOBHble NMPUHLKMNbI O6BACHAIOTCA NPUHLMMNbBI NPOEKTNPOBaHNA, TEPMUHONOTUA
SOLIDWORKS 1 ocHOBHble BO3MOXHOCTU MONYyYEHUs
NoMoLLK.

3 Detanu [leMOHCTPUPYIOTCA MeToAbl NPOEKTUPOBAHUA, UHCTPYMEHTbI

1 GyHKUMM, OObIYHO MCMONb3yeMble A CO3[aHNA AeTanen.

4 C6opkn MNMoka3biBaeTcA, Kak cnefyeT f06aBNATbL AeTanm B COOpPKYy,
yKa3blBaTb B3aMMOCBA3M U UCMONIb30BaTb KOHTEKCTHbIE
MeTObl NPOEKTNPOBaHNA.

5 YepTrexu O6cyxpatoTcs dopmatbl NNCTOB YEPTEXEN, BUAbI, Pa3Mepbl,
npumevaHms 1 cneundukauum.

6 3afaun No KOHCTpynpoBaHuio [MpoBepKa JOMOMHUTENbHbBIX MPUAOKEHWUA, YTUIIUT U OPYrnX
pecypcoB Ans BbINOIHEHUA C/IOXKHbIX 3afaud.

7 lMowaroBsbiin ypoK MpeaocTaBnAeTca NOWaroBas MHCTPYKLUMA MO BbIMOAHEHWIO
OCHOBHbIX 33jau.

8 YnpaxkHeHun MpepocTaBnieHbl NpUMepbl YNpaXKHEHUIA 4N1A MPaKTUYECKOro
OCBOEHVA MaTepuana.
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OcHOBHbIe NPUHUNNDI
SOLIDWORKS

B aTOM rnaBe onucbiBalOTCA CregytoLmne Tembl:

e  OCHOBHble MOHATUA

e TepmuHonorusa

e WHTrepdodeiic nonb3oBarens
e [lpouecc npoeKTupoBaHNA
e 3ambicen npoekTa

e Cnoco6 nNpoeKTUpoBaHusA

®  DCKM3bI

®  DnemeHTbI

e C60pKM

e Yeprexn

e PepaktupoBaHue mopenu

OCHOBHbI@ NOHATUA

JeTann ABNAOTCA OCHOBHBIMW CTaHZAPTHbIMK 610KaMu nporpammHoro obecneuenns SOLIDWORKS.
CO0pKK copepaT Aetanu unu apyrme cGopKu, HasbiBaeMble y3namu.

Mopgens SOLIDWORKS coctout 13 TpexmepHOIn reomeTprmn, KoTopasi onpefenseT ee KPOMKU, rpaHm
1 noepxHoctu. Mporpamma SOLIDWORKS noseonsieT 6bICTPO U TOYHO MPOEKTUPOBATb MOAENN.
Mogenn SOLIDWORKS:

e  OnpegensanTca TPEXMEPHbIM MPOEKTUPOBAHVEM
e OCHOBbIBAlOTCA Ha KOMMOHEHTAX

TpexmepHoe NnpoeKTupoBaHue

B nporpamme SOLIDWORKS wucnonbsyetca TpexmepHbii MOAX0A K NPOEKTUPOoBaHuio. Mpu
NPOEKTUPOBAHNM AeTanu OT NEePBOHAYANIbHOMO 3CKM3a A0 KOHEUYHOTO pe3ysibTaTa CO34aeTcA TpexmepHas
mopenb. Ha ocHOBe 3TON MOAENIM MOXKHO CO3[aBaTb 2-MepPHbIE YePTEXMN UAN CONPAraTb KOMMOHEHTDI,
cocToAWme U3 AeTanein Unn y3nos, AnA co3faHna 3-mepHbIX cbopoK. MoXHO Takke co3faBaTb
LBYXMEPHbIe YepTeXxun TpexmepHbIX COOpPOK.
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OcHoBHble npuHyunbl SOLIDWORKS

TpexmepHasa aetans SOLIDWORKS TpexmepHasa cbopka SOLIDWORKS

a1 2)

IHETALL TAEKETE
FRICR TO

BAGUHTIHG FAUCE
ASEEMBLY TO EIHE

XCRRN

0* ROTATIOHN =
FOR FULL OPEM == 1

n OF WALWES |.—17-E—|—t—
}
}

LT

FALICET agEpbly [0

s TR
I F

OByxmepHblii ueptexxk SOLIDWORKS, nonyueHHbIi 13 TpexmepHoi mMoaenm

Ha ocHoOBe KOMMNOHEHTOB

OpHol u3 Hanbonee yaobHbix ocobeHHocTen npunoxeHns SOLIDWORKS saenseTca oTpaxeHue nobbix
N3MEHEHWI, BbIMOJSIHAEMbIX B ieTaNl, BO BCEX CBA3AHHbIX YepTexax Win cbopkax.
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OcHoBHble npuHyunbl SOLIDWORKS
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1 Jetanb

2 Cb6opka

3  Yeprex

B paHHOM pasgene ana mogenein UCNonb3yeTcs chefylowan TePMUHONOMUA:
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OcHoBHble npuHyunbl SOLIDWORKS

1 KpaHn

2 OcHoBaHMWe KpaHa

3 CrepxeHb KpaHa

4 Pyuka KpaHa

5 CnueHas Tpyba

TepmuHonoruns

Cnegyrowme anemeHTbl BcTpeyatotca no Bcein nporpamme SOLIDWORKS v pokymeHTauuu.

1 BepLIJVIHa Tqua, B KOTOpOI;I nepeceKkarTca ABe UWIN HECKOJIbKO NIVHUA unn KPOMOK.
BepLIJI/IHbI MOXHO BbI6VIpaTb, Hanpumep, onAa co3gaHnAa 3CKM3a 1N pa3MepoB.

2 Kpomka MecTo, rge aBe unm HeCKONbKO rpaHen nepeceKkalTca U COeQUHAIOTCA.
KpoMK/ MOXHO BblOMpaTb, Hanpumep, Ans CO34aHUA 3CKM3a U Pa3MepoB.

3 WcxomHasa Touka OTob6paxaeTcs B BUAe ABYX CTpenok cuHero ugeta u npeacrasnset (0,0,0)
KoopamnHaTy mogenu. Korga aCKus CTaHOBWTCA aKTVBHbBIM, MCXOAHAs TOUKa
3CKM3a oTobpakaeTca KpacHbiM uBeTom 1 npeactasnset (0,0,0) koopavHaty
3CKM3a. Pa3mepbl U B3aMMOCBA3M MOTYT 6biTb AO6aBNEHBI K UCXOLHOW TOUKe
MOAENN MOOesIU, HO He 3CKK3a.

4 TnockocTb Mnockas BCcnomoratenbHas reomeTpus. MoXHO MCNONb30BaTh MIOCKOCTY,
Hanpvimep, Ana Ao6aBneHVsa LBYXMEPHOro 3CKM3a, ANA pa3pesa Mogenu, a
TaKXKe B KayecTBe HENTPaNbHOM MIOCKOCTY ANA YKNOHa.
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OcHoBHble npuHyunbl SOLIDWORKS

5 TIpaHb paHWLbI, KOTOpPble MO3BONAIOT onpeaenuTs GopMy MOZENN UK NOBEPXHOCTY.
lpaHb — 3To obnacTb Moaenu unu noeepxHocTn (MOCKasa UK Hemnockas),
KOTOpPYIO MOXHO BblbpaTb. Hanpumep, npsAmMoyronbHas TBepLoTeNbHas geTallb
MMeEET WWeCTb rpaHen.

6 Ocb MpAMasa NMHUA, KOTOpas UCMOMb3yeTca A CO34aHUS reoMeTpUn MOAENu,
3/1IEMEHTOB UK WabnoHoB. OCb MOXKHO CO34aTb PA3fIMUHbIMK CNOCo6amu,
BKJItoUas nepeceueHune gByx nnockoctein. MNpunoxenne SOLIDWORKS
HeABHO CO3[aeT BPeMeHHble OCY 1A KaXKAoW KOHUYECKON unu
UWAVHAPUYECKON FpaHn Mopdenu.

UHTepdeinc nonb3oBaTens

Mpunoxernne SOLIDWORKS BkntouyaeT MHCTPYMeHTbI nHTepdeiica nonb3oBaTenst u GyHKUMM, KoTopble
No3BoNAT SPEKTMBHO CO3AaBaTb U PedaKTMPOBaTb MOAENN, BKIIOYAnA:

QOyHkunn Windows

Mpunoxenne SOLIDWORKS npegocrasnset Takve 3Hakomble ¢yHKuUmm cuctembl Windows, kak
nepeTackMBaHne 1 U3MeHeHve pasmepoB okoH. B npunoxeHnn SOLIDWORKS wncnonbsyetcs MHOXecTBO
TakuX ke 3HaukoB, uto 1 B Windows, Hanpumep, Ans neuyatu, OTKPbITUA, COXPAHEHUA, Bbipe3aHna 1
BCTaBKM.

OkHa pokymeHToB SOLIDWORKS

OkHa fokymeHToB SOLIDWORKS cofepat aBe naHenu. JleBas naHesib, UNKN NaHeslb MeHeLXepa,
COMEPXKNT:

DepeBo KoHcTpynpoBaHua OTobpaxkaeT CTPYKTYpy AeTanun, CGopKu unu yeptexa. BoibepuTte snemeHT

FeatureManager® B epeBe KoHcTpyupoBaHusa FeatureManager, utobbl, Hanpumep,
oTpefaKTMpoBaTbh 6a30BbIf 3CKU3, OTPEAAKTMPOBATb JMIEMEHT, a TaKkxe
MOraCcUTb SNEMEHT WM KOMMOHEHT AW OTMEHUTb WX MOoralleHue.
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OcHoBHble npuHyunbl SOLIDWORKS

SHEIRIE IR
¥
€8 cabinet_bath (Default) ->
History
Sensors
4 Annutations
EE Material <not specified=
||| Front
[l Top
[.| Right
L Origin
’ ﬁD Base-Extrude
> ﬁD Boss-Extrude2
4 ﬁﬂ Boss-Extrude3
v @ Cut-Extrudel
L [EI] Cut-Extrude? -=

PropertyManager MpepocTaBnAeT HaCTPOMKMN AN MHOTMX GYHKUMIA, TaKUX KaK 3CKU3bI,
3M1eMeHTbl CKPYrNeHWUid U conpsiXeHns cOopoK.

G ER|&|&

ﬁﬂ Boss-Extrude @

v X W

From ~
| Sketch Plane -

Direction 1 ~

|Blind -
1

25 10.00mm 2

Merge result

L113

Draft outward

ConfigurationManager Cnyxut gna cosgaHus, Bbl6opa ¥ MPOCMOTPA MHOFOUMCIEHHbIX
KOHUrypaumnin getanein n cbopok B JOKyMeHTe. KoHdurypauum
npeacTaBaAloT coboi BapuaLnmn geTanu unu cbopKkmn B OAHOM [OKYMEHTE.
Hanpumep, ¢ nomouyblo KOHGUrypauuin 601Ta MOXKHO YKazaTb PasfinyHble
3HAYEHUA QNINHBI U gMameTpa
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OcHoBHble npuHyunbl SOLIDWORKS

G BR[| &

Configurations

hd (gj melding Configuration(s) (long)
Ikﬂ # long [ melding ]
%" short [ malding |

JleByto NaHenb MOXHO Pa3fAenuUTb 41 OGHOBPEMEHHOIO OTOBPaXKeHUA HECKONbKUX BKNagok. Hanpumep,
JepeBo KOHCTpympoBaHua FeatureManager moxHo oTo6pa3nTb B BEPXHEN YacTu SKpaHa, a BKIaaKy
PropertyManager (MeHemepa CBOMCTB) AnA 3/eMeHTa, KOTOpbI TpebyeTca peannsosatb, B
HUXXHEN YacTu.

MpaBas naHenb npeacTaBaset coboi rpaduueckyto 061acTb, B KOTOPOW BbIMOSHAIOTCA PasfnyHble
onepauun Hag AeTanbio, C6OPKOM UNN YEPTEXKOM.

[ per— . . . B w5 e

HeET=n

T s WA M

1 Jleas naHenb oTobpakaeT AepeBo KOHCTpynpoBaHus FeatureManager

2 [paduyeckas obnactb

3  Mogenb

Bbi6op PyHKLMM N peaKkumAa nporpamMmmbl

MpunoxeHne SOLIDWORKS nossonseT BbIMOAHATL 33fjaun MHOXKeCTBOM crnoco6os. OHo </Z1>Takxe
</Z2>pearupyet </Z3>cootBeTcTBYlOWUM </Z4>06pa3om </Z5>Bo </Z6>Bpemsa
</Z7>BbinonHenuns </Z8>takux </Z9>3apau, </Z10>kak </Z11>co3paHne </Z12>3cKku3za
</Z13>06bekta </Z14>unn </Z15>uncnonbsoBanune </Z16>3nemenHta.</Z17> K npumepam
peakummn OTHOCATCA yKasaTenu, MMHUM GOpMMPOBaHUA 1 NpeaBapuTeNibHbIE BUAbI.
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OcHoBHble npuHyunbl SOLIDWORKS

MeH10

Ko Bcem komaHgam npunoxeHna SOLIDWORKS moxHo nonyuntb fJOCTyn € nomMoLbio MeHio. B mMeHio
SOLIDWORKS wucnonb3sytotcsa cornawenms Windows, Bkouas BNOXKEHHbIe MeHI0 U GnaxKu,
YKa3blBalowMe Ha aKTMBHOCTb MYyHKTa. TakXe MOMHO MCMNONb30BaTb KOHTEKCTHbIE MEHI0, AOCTYMHbIe MO
LEenyKy npaBov KHOMKOW MbILN.

| File Edit View Tools window Hep A | (- -EH-& -
1
| @ - Ilru - | Boss/Base 3 ‘ﬁﬂ Extrude... I |

1 by
| Cut 4 Revolve...
@ A &
E} _1 Features 3 ,ﬁ Sweep...
| - &
Pattern/Mirror 3
e Fastening Feature »
Face 4 Customize Menu
Default>_Display Stat UL '
Reference Geometry »
Sheet Metal 3
Weldments 4
i specified>
Molds 3

MaHenn NUHCTPYMEHTOB

Joctyn k dyHkuuam SOLIDWORKS mMoxHO nonyumTb ¢ nomollbio naHenen NHCTpymeHToB. MaHenwn
VHCTPYMEHTOB OpraH130BaHbl N0 CBOMM GyHKLMAM, Hanprmep, NaHenb UHCTPYMeHTOB Jcku3 unu Coopka.
Kaxpgas naHenb VHCTPYMEHTOB COAEPXKMUT OTAENbHble 3HauKkK, obo3HauaLwye onpeaeneHHble
WHCTPYMEHTbI, HanpumMep Bpawatb Bug, KpyroBoii maccuB 1 OKpYXKHOCTb.

MaHenn MHCTPYMEHTOB MOXHO OTOGpaXaTb M CKpbiBaTb, pacrofaraTb No BCEM YeTblIPeM CTOPOHAM OKHa
SOLIDWORKS wunu nepemetatb no Bcemy akpaHy. B SOLIDWORKS cocrosiHne naHenei MHCTPYMEHTOB
COXpaHsAeTCA OT ceaHca K ceaHcy. Kpome Toro, MoXHo A06aBnATb UK yRanaTb MHCTPYMEHTbI Ans
HaCTPOMKM NaHenen MHCTPYMeHTOB. Mpu HaBeAeHUW yKa3aTensa Ha KakAblil 3HaYOK OTobpakatloTcA
BCM/IbIBAIOLLME MOACKA3KM.

- Ly
Extruded Boss/Base
Extrudes a sketch or selected sketch
contours in one or two directions to

create a solid feature.

-

ERDRES

CommandManager

CommandManager (gucnetuep KOMaHa) - 3TO KOHTEKCTHAs MaHesb MHCTPYMEHTOB, KOTOpas
06HOBNAETCA aBTOMATNYECKM B 3aBUCMMOCTM OT TWMa aKTUBHOMO [OKYMEHTa.
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OcHoBHble npuHyunbl SOLIDWORKS

Mpun HaxkaTun Ha BKnagky nog CommandManager oHa obHoBnAeTCA Ana oTobpa)keHus
COOTBETCTBYIOLUX UHCTPYMEHTOB. Kaxkgomy Tuny JOKYMEHTa, Hanpumep geTanu, cbopke nnm YepTexy,
COOTBETCTBYIOT pa3Hble BKNaAKu, onpefeneHHble ana ero 3agady. Copepxrumoe BKIaAoK MOXHO
HacTpanBaTb, NOLOOHO MaHeNAM UHCTPYMEHTOB. Hanpumep, npw Boibope BKNAAKN dnemeHT
OTOBPAXKAOTCA MHCTPYMEHTbI, CBA3aHHble C anemeHTamn. Kpome Toro, MoXxHo fo6aBnaTb Unu yaansatb
MHCTPYMeHTbI ana HacTpoiku CommandManager. Mpu HaBegeHUN yKasaTena Ha KaxKabl 3HAaYOK
oTObOpaxaloTcA BCNUbIBAOWME NOACKA3KMU.

ﬁD @ @ Swept Boss/Base

Extruded | Revolved Lofted Boss/Base
Boss/Base | Boss/Base

@ﬁﬂ Boundary Boss/Base =

[ | |
Fez Extruded Boss/Base
Extrudes a sketch or selected sketch
contours in one or two directions to
. >
create a solid feature.

rt

MaHenun meHI0

HaCTpaI/IBaEMbIe NnaHeNn MeHK0 NO3BONIAKT CO3AaBaTb COOCTBEHHbIE Ha6opy KOMaHA OnA pexuma getanu,
C60pKVI, yepTexa N 3CKn3a. Ona AOCTyNa K NMaHenAaAm cneanyeTt HaXKaTb onpeaeneHHy noJib3oBaTtenem
KnaBuwy wnn nx coyetaHme - no ymoJZil4aHUIO KnaBuily S.

k- @-8-2-6-@

KoHTeKcTHble naHenun NMHCTPYMEHTOB

KOHTeKCTHble MaHenn MHCTPYMEHTOB OTOBpaXKatoTca npu Bbibope 31eMeHTOB B rpaduyeckon obnactu
uny B fepeBe KOHCTpynpoBaHua FeatureManager. OHu npefocTaBnAT AOCTYN K YacTO BbIMOSHAEMbIM
HGVICTBVIHM ANA COOTBETCTBYHOLWEro KOHTEKCTA. KoHTeKcTHble naHenun MHCTPYMEHTOB AOCTYMNHbI AnA
netanen, cOOpPoOK 1 3CKU30B.

|EL -]

B & N » 1" 8§ &§ E
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@ BR[OS

7.

|E| Top

@ casting (Part_1<Display State-1>)
History
Sensors

L Annoctations

|E| Front

[l Right

LOrigin
v @ () Wheeld—
P%MIESUFp@d @\@ 1@%&
v @ () Axlex<l

v (-) Bushin & @ -

E v

—=FT ]

v | Top_plate<1>->7 (EL<<E1> Displ
4 % (-} Bushing=2> (C1<<Cl>_Displa
v & Aule Support<2> (D1<<D1>_Appe
4 @@ MateGroupl

KHONKu mbiwin

KHonkn mbllwm paboTaloT creayowmym obpasom:

CneBa

CnpaBa

Mo
cepepuHe

ABmKeHunna
MbILWbIO

Mo3BonseT BbIOUPATb 3NIEMEHTbI MEHI0, OOBEKTLI B rpaduyeckor 0651acTu, a Takke OOBbeKTbI
B epeBe KoHCTpyupoBaHusa FeatureManager.

MNo3sonsaet OTO6pa)KaTb KOHTEKCTHbIE MEHIO.

MNo3Bonaer Bpallatb, nepemellatb, a TakkKe N3IMEHATb MaclTab aetann nnn C60pKVI, a
TaKXKe nepemMellatbCA B vepTexe.

[lnA BbINONHEHUs KOMaHZbl MOXHO MCMONb30BaTb ABVXKEHME MbILUbIO, BbICTyMNaloLlee B
ponn ropaunx KnasuLl. 3aroMHUB, C KaKMMU »KeCTamy COMOCTaBNAETCA Ta UW MHas
KOMaHfa, MOXHO AOOMTbCA OYeHb ObICTPOro BbINMOAHEHUA TaKUX KOMaHZ.

YT100bI aKTMBMPOBATb ABUKEHNE MbILbIO, B rpadryeckoi 0611acTy HaXKMMTe NPaBo KHOMKOW
MbILUW W BbINOSTHUTE MepeTackMBaHWe B HarnpaBieHNN, KOTOPOEe COOTBETCTBYeT Tpebyemon
KOMaHze.

Mpn Ha)kaTuM NPaBOM KHOMKOW MbllUK U MepeTackMBaHUN NOABNAETCA CreynanbHbii
yKa3aTeslb, B KOTOPOM OTOOPaXKaloTCA KOMaHfbl, COMOCTaBNEHHble C HanpaBieHUAMN
OBVKEHUN.
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2 R
YKa3artenb AnA 3CKM30B C BOCEMbIO YKa3artenb anAa qepTemelh C BOCemMblo
ABUXeHNAMN ABUXKEeHNAMN

oToT YKa3aTesib BbiICBE€YMBAET KOMaHAy, KOTOpaA Bbl CO6VIpaETECb Bbl6paTb.

Hactpoiika nHtepdeiica nonb3oBartens

Mo»xHo HaCTpanBaTb NaHeENN NHCTPYMEHTOB, MEHI0, COYETAHNA KNaBuLW U OpPYyrne 3neMeHTbI MHTep¢e|7|ca
nonb3oBaTenAa.

Ypok no HacTporike nHtepdeica nonb3osatena SOLIDWORKS cm. B yuebHom nocobun Hacmpolika
SOLIDWORKS.

Mapkepbl

PropertyManager moxHo ncnosnb3oBaTtb AJiA 3afaHUA TaKNX 3HAYEHWI, KaK ryOuHa BbITSKKN. MOXHO
TaKXKe UCMoNb30BaThb rpaduyeckne MapKepbl 4S8 AUHAMUYECKOTO NEPETACKMBAHUA U 3afaHVsA NapamMeTpoB
6e3 nokugaHus rpadpuueckon obnactu.
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MpeaBapuTtenbHbie BUAbI

Ans 60NbWMHCTBA BUAOB 31EMEHTOB B rpaduyeckoin o6iactn otobpakaetca npeasapuTenbHblii BUA
CO3[1aBaeMoro snemMeHTa. lNpeaBapuTenbHble BUAbI OTOOPAXKaloTCA A1 TaKMX DIEMEHTOB, Kak
OCHOBAHME-BbITAHYTb UNN 606bILLKA-BbITAHYTb, BblpPe3-BbITAHYTb, "No Tpaektopumn", "no ceueHusam",
MacCuBbl 1 NMOBEPXHOCTH.

Ha cnegyrowem pucyHke npeacraBneH npegsapuTesbHblii MPOCMOTP 3/1EMEHTOB MO CEUEHUAM.

]

N3meHeHne popmbl ykasaTens

B npunoxernn SOLIDWORKS Kypcop mMeHseT Bug AnA oTO6paxkeHus Tuna o6bekTa, Hanpumep
BEPLUVHbI, KPOMKU 1AW rpaHn. B ackmsax dopma ykasatens AMHAMUUECKU U3MEHSETCA, NpefoCTaBsas
nHboOpMaLMIO O TNe OObEKTA ICKM3a Y O MOJSIOKEHWUW YKa3aTesA Mo OTHOLIEHUIO K APYrUM OObeKTam
3cKuza. Hanpumep:

§ O603HauyaeT YeTblPeXYroNbHbIA 3CKK3.

"?t% O603HavaeT CpefHiol0 TOUKY JIMHUW 3CKM3a UK KPOMKM. YTOGbI BbIGpaTh CpeaHIon TOUKY,

Va4 MPaBON KHOMKOW MbILWV LESIKHWTE JIMHUIO U KPOMKY 1 BblbeprTe BbiGpaTb cpepHiolo
TOUKY.
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OunbTp BbIGOpPaA

®yHKUMA BbIbOpa 3N1emMeHTOB NO3BONAET BblOpaTh onpeAesnieHHbIR TUM 3/1IeMeHTa, 1, TaknMm obpasom,
NCKNIOUNTb BbI6OP 06BEKTOB APYrvX TUMOB B rpaduyeckor obnactu. Hanprumep, ecin Tpebyetcs BbibpaTb
KPOMKY B CJIOXKHOW AeTanu unm cbopke, Bbibepnute @uabTp ANA KPOMOK, YTOObI NCKIIOUNTL OCTasIbHblE
06beKThl.

OunbTpbl HEe OrPaHNYMBAOTCA TaKUMM OGBbEKTaMU, KaK rpaHun, NOBEPXHOCTU UM ocn. OUabTpbl MOXKHO
TaKXXe MCMNonb30BaTb AN1A OnpefeneHHbIX NPUMEYaHUiA K YepTexam, Hanpumep 3aMeToK v No3nuun,
0603HayYeHNi CBAPHOrO LUIBA U FreOMETPUYECKMX LOMYCKOB.

Kpome Toro, ¢ nomoubto GpuibTPOB MOXKHO BblOpaTb HECKONbKO 06bekToB. Hanpumep, uTobbl
MCMOJIb30BaTb CKPYINIEHWE, S/IEMEHT, KOTOPbIV CKPYFISET KPOMKU, MOXHO BblOpaTb KOHTYP, COCTOALLMIA
N3 HECKONbKMX CMEXHbIX KPOMOK.

[na nonyyeHUs AONONHUTENbHOW MHPOPMaLUK 06 NCMoNb30BaHUM GUABTPOB CM. pasgen Beibop
3/7leMeHmo8 B CMpaBKe.

Bbi6bpaTb apyron

MHcTpymeHT BbiGpaTb APYroi UCnofb3yeTca Afis Bblbopa 06beKTOB, BM3YallbHO 3aKPbITbIX APYrUMM
sneMeHTaMu. VIHCTPYMEHT CKpbIBaeT 3aKpbiBaloLyie 06bEKTbI UV NO3BOAET BblI6PaTb U3 CMMCKA 3aKPbITbIX.

lNpouecc npoeKTnpoBaHnA

I'Ipou,ecc NPOEKTUPOBAHUA 06bIYHO BKIIOUYAET B CebA cnefywouwme warn:

e VpgeHTudukauma TpeboBaHUN mMoaenu.

e (Co3pgaHue KoHUEenuuy MoAen Ha OCHOBe ornpefesieHHbIX NoTpebHoCTeN.
e Pa3paboTka Mofenu Ha OCHOBE 3TOM KOHLenuuu.

e AHanus3 moaenu.

e (Co3pgaHue npoToTMna Mogenu.

e KoHcTpynpoBaHve mogenu.

® /IameHeHMe mogenn npu HeobXoaMMOoCTH.

3amblicen npoeKTa

3ambicen NPOEKTa NO3BONAET onpeaennTb cnoco6 pearnpoBaHnA Mmoaenn Ha N3IMeHEHNA, KOTopble
HEO6X0}J,VIMO B Hen caenatb.

Hanpumep, ecnu co3sgaetcs 606bilika ¢ OTBEPCTMEM BHYTPU, OTBEPCTME AOMKHO MepemelLaTbcs npu
nepemeLleHnn 600bIWKN:
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WcxopHasa petanb 3amMbicen NpoeKTa COXpaHAeTcA | 3ambicen NpoekTa He CoxpaHsAeTcA
npu nepemeLyeHun 606bILKN npu nepemelleHn 606bILWKN

3ambicen MpoeKTa Npexae BCero OTHOCUTCA K MyaHupoBaHuio. Cnocob cosgaHvs mogenu onpegensert,
KakK M3MeHeHUA BAWAIOT Ha Hee. Yem Gnvke peanv3aumsa KOHCTPYKUMM K NepBOHaYanbHOMY 3amblCiy
npoekTa, TeM LEeNoCTHee MOAeSb.

Ha npouecc npoeKkTnpoBaHNA BAUAIOT MHOTOYMCIEHHbIe daKTopbl. K HUM OTHOCATCA:
Tekywme HyXpabl MoHUMaHue uenu momdenu ana ee 3GpHEKTUBHOIO NPOEKTUPOBAHUS.

Byaywume coob6pakeHus OxunpaHvie noTeHUManbHbix TPeGOBaHNUI ANA MUHUMU3ALMMN YCUANIA
npvi NOBTOPHOM MPOEKTUPOBAHMM.

Cnoco6 npoeKkTnpoBaHus

Mepen dakTUUECKMM NPOEKTMPOBAHMEM MOAENM MOJSIe3HO 3aMaHMPOBaTb CNoco6, KOTOPbIM OHa GyaeTt
co3aaHa.

Mocne Toro, Kak Bbl onpefenuiv NoTpebHOCT 1 BbIAENNIN COOTBETCTBYIOLME KOHLEMUUN, MOXKHO
HauaTb pa3paboTKy mopgenu:

3CKun3bl Co3paliTe 3CKM3bl U onpeaennTe Cnocob HaHeceHWs pasmMepoB N MecTa
B3aMMOCBA3EN.
SnemeHTbI BbibepuTe COOTBETCTBYIOWMNE SNEMEHTbI, HaNpPUMepP BbITAXKKM U CKPYrNeHus,

onpenennTe Hamny4ywne 3J1eMeHTbl 4719 UCNO/Ib30BaHNA U pPEWNTE, B KaKOM
nopAagke NpMMeHATb 3T 3J1EMEHTbI.

C6opkM BbibepriTe KOMMOHEHTbI A1 COMPSXKEHUA U NPUMEHAEMbIE TUMbl COMPAXEHWUN.

Mogenb nouTy BCcerga BKAOYAET OAUH WM HECKOMbKO 3CKM30B, a TaKKe OAWH WM HECKOSIbKO
anemeHToB. OfIHAKO He BCe MOAENV BKITHOUAOT CHOPKU.

JCKUN3bl

DCKU3 ABNAETCA OCHOBOMW ANA 60NbLUIMHCTBA TpeEXMEPHbIX mogenen.

Co3pgaHune Moaenu obblYHO HAUMHAETCS C 3CKM3a. B 3CKM3e MOXHO co3[aTb 3N1eMeHTbl. [ns co3gaHuA
JeTann MOXXHO UCMOJb30BaTb OAWH UM HECKONBKO 351IeMeHTOoB. [lanee MOXHO 06beIHUTb U BbIMOMHUTb
COMpsKeHMe COOTBETCTBYIOLWUX AeTanel ANA co3gaHus cbopok. 3aTem 13 JOKYMEHTOB AeTanen unu
CO0OPOK MOXKHO CO3[aTb YepTEXN.

24



OcHoBHble npuHyunbl SOLIDWORKS

CKM3 - 3TO ABYXMEPHbBIN Npodunb NamM nonepeyHoe ceyeHve. [na co3gaHnsa ABYXMEPHOrO 3CKK3a
MOXHO WCMOMb30BaTbh MIOCKOCTb MM MAOCKYIO rpaHb. Kpome ABYXMEpPHbIX 3CKU30B, MOXKHO TaKXKe
CO34aBaTb TPEXMePHble 3CKM3bl C 0cblo Z, a Takke ¢ ocamm X u Y.

CyulecTBYeT HECKOJIbKO CMOCOGOB CO3AaHMs 3CKM3a. Bce acKu3bl cofepkaTt cepytowme 3neMeHThbl

UcxopgHasa Touka

Bo mHormx cnyydanax 3CKM3 HaYMHaeTCA B 1cxogHom TOUYKe, KOTOpaA CnyXUT AKOpemM ONA 3CKM3a.

B aiefyrlem 3CKM3e TakKe MMeeTca oceBad JIMHUA. OceBas nuHuA npoxoanT vYepes NCXOAHYH TOYKY
N ncnonb3yeTca AnAa Cco3faHuA snemMeHTa BpalleHnA.

1—|

1 OceBas nuHuA

2 lVcxopgHas Touka

HecmoTpA Ha TO, UTO OCeBas NNHUA HE BCErAa HyXHa B 3CKM3e, OHa Mo3BosisfeT obecrneunTb
CMMeTpUIo. Kpome TOro, MOXXHO MCMOfb30BaTb OCEBYIO NVHUIO ANA UCMOJIb30BaHNA B3aVIMOCBA3M
"3epKanbHO", a TakKe Ana obecneyeHnss PaBHbIX Y CUMMETPUYHBIX B3aVIMOCBA3el MeXay 06beKkTamm
acKm3a. CUMMETPUA — 3TO BaXKHbIii MHCTPYMEHT, MOMOratoLuii 6biCTpee Co3aaBaTb 0CECUMMETPUYHbIE
Mogenu.

Mnockoctn

MOXHO CO3haTb NIOCKOCTY B AOKYMEHTaxX AeTanei unm coopok. MoXHO co3aBaTh 3CKM3bl HA NNOCKOCTAX
C MOMOLLbIO TaKUX MHCTPYMEHTOB 3CKM3a, Kak JIuHuA nnv NMpaMoyronbHUK, a Takke Co3AaBaTb CeueHus
mogenu. B HeKoTopbIx MOAENAX NNOCKOCTb 3CKM3a BAUAET TOSIbKO Ha CNOCO6 OTOGpaXKeHNAa Mogenu B
CTaHAapTHOM n3omeTpuyeckom Brge (3-mepHom). OHa He BAMSET Ha 3aMblceNl MpoeKkTa. Ans apyrux
Mogernei Bbibop NpaBUiIbHON HayanbHOWN MIOCKOCTW, Ha KOTOpOW OyAeT co3gaBaTbCA 3CKU3, NMO3BONAET
co3paTb 6onee 3¢pdeKTMBHYIO MOAENb.
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Bb|6ep|/|Te NNOCKOCTb ANA 3CKN3a. CTaHJJ,apTHbIMVI NNOCKOCTAMU ABNAKOTCA NepeaHAA, BepXHAA U NpaBad
opueHTaynn. MoxHo Takke ,D,O6aBJ'IF|Tb N NO3MUNOHNMPOBATb NNOCKOCTN MO Mepe HEO6XO,EI,VIMOCTI/I. B
OAaHHOM npumMepe NCnosib3yeTcA BEPXHAA MIIOCKOCTb.

[nsa nonyyeHUs AONOSNHUTENIbHOW MHPOPMaLUK CM. pa3fen cnpaBku [0e HAYame co30dHUe 3CKU3d.

Pasmepbl

MOo>HO yKa3zaTb pa3mepbl MeXAy dMeMeHTaMu, HanpuUMep AAUHbI U paguychl. Mpy M3MeHeHUN pa3MepoB
n3meHsaeTca pasmep 1 dopma getanun. B 3aBMcMMOCTU OT cnocoba ykasaHuA pa3mepa AeTanyi MOXHO
COXPaHUTb 3amblicen npoekta. CmM. 3ambicen npoekTa.

B nporpamme NCNonb3yeTcAa ABa TuNa pa3sMepoB: ynpasaAwowme 1 ynpasniaemMble.

Ynpasnawuwue pasmepbl

Ynpasnsiowme pasmepbl CO3[AOTCA C MOMOLLbIO MHCTPYMeHTa ABTOMaTUYecKoe HaHeceHne pa3mepos.
Ynpasnswowme pasmMepbl U3MEHAT pa3Mep MOAENN NPY N3MEHEHWUU UX 3HayeHuid. Hanpumep, B pyyke
KpaHa MOXHO M3MeHUTb BbiCOTY pyukn ¢ 40 mm go 55 mm.

3T0 MeHsAeT GopMy MOBEPHYTOWN AeTanu, Tak Kak Ha CM/laiH He HaHeceHbl pa3mepbl. YTOObl COXPaHUTb
dopmy, co3paHHylo CnnaiHOM, HEOOXOAMMO YKas3aTb pa3Mep criariHa.
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oA

1

13.30

Jo: ynpaensawowmin pasmep=40 MM, Ha CNnalH He HaHECEHbl pPa3mepsbl

55

o

13.30

Mocne: ynpasnaowmnin pasmep=>55 mm
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25
55

13.30

Mocne: ynpaBnsAwowmin paamep=>55 mMm, Ha cnnaiiH HaHeceHbl pa3mepbl

Ynpasnaemblie pasmepbl

HekoTopble pa3mepsbl, CBA3aHHbIE C MOAENbIO, ABMAIOTCA YNpaB/semMbiM/. YNPABAsSeMblE UK CNPaBOYHble
pa3Mepbl MOXHO CO3AaBaTb B MHGOPMALMOHHBIX LiefAaX C MOMOLLbI0 MHCTPYMEHTa ABTOMaTM4YecKoe
HaHeceHNe pa3mMepoB. 3HaUYeHUe YNpaBiAeMbIX Pa3MEPOB MEHAETCA MPU U3MEHEHMN YNpPaBRsAoLWwnxX
pa3MepoB UM B3aUMOCBSA3ell B mogenu. 3meHnTb ynpasrsiemble pa3mepbl HEMOCPEACTBEHHO Hesb3s,
€CNIN TONbKO He npeobpa3oBaTh VX B yrnpaBasiowme.

Ecnn B pyuke KpaHa ykasaHa o6uias BblcOTa pyykn KpaHa 40 MM, BepTvKaNbHas 4yacTb nof CrialHoOM
7 MM, a CermMeHT cnnaiHa 25 mMm, To BepTMKanbHbIN CErMEHT Haj CraiHoOM BbluncriAetca B 8 mm (Kak
MOKa3aHo yMpaB/igeMbiM PasmMepom).

PasmelLeHvie ynpassiowyx pa3smepoB 1 B3avMOCBA3EN B TOM UM HOM MECTE MO3BOJIAET KOHTPONMPOBaTb
3amblcen npoekTa. Hanprmep, ecnu ykasatb obwyto Bbicoty 40 MM 1 co3gaTb B3aMocBA3b "paBeHcTBO"
MeXJy BEPXHVUM M HUKHUM BEPTMKaNbHBIMU CErMEHTaMU, BEPXHUI CErMEHT CTaHeT B pa3mepe 7 MM.
BepTuKanbHbIii pasmep 25 MM KOHGNUKTYET C apyrmy pasmepamn 1 B3anmocsasammn (Tak Kak
40-7-7=26, a He 25). 3meHeHne pa3mepa 25 MM Ha ynpasnsemblil YCTpaHAET KOHGAUKT 1
MoKasblBaeT, UTO A/IMHA CraliHa JokHa OblTb paBHa 26 mm.

MoppobHee cm. B pasgesne BsaumoceaAszu.
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=

13.30|__ 13.30 _

1 Ynpasnaemblin pasmep

2 Bsaumoces3sb "paBeHCTBO" Mexay ABYMS BEpTUKanbHbIMK cermeHTamu (7 mm)

OnpepeneHnsa 3CKN30B

DCKN3bI mMoryT ObITb MONTHOCTbIO onpepneneHHbiMn, HegoonpeaeneHHbIMMN N nepeonpeneneHHbIMN.

NMonHocTbIO OonpeaeneHHble 3CKN3bl

B nonHocTtblO onpefeneHHbIX 3CKM3ax BCe JINHUN N KPpUBbIE 3CKM3a, a TaKXKe UX pacnonoxeHune
OnncbIiBalOTCA pasMepamn nnnm B3aMOCBA3AMU, N1 N TeM N oPYrMM OQHOBPEMEHHO. He HY>KHO
MOJIHOCTbIO onpeaenATb 3CKMU3bl nepean nx NCnosib3oBaHMEM ANA CO34aHNA 2NIEMEHTOB. O}J,HaKO caienyer
NOJIHOCTbIO onpefennTb 3CK1U3bl ANnA nogaepaHnAa 3amMmbliCiia NpoeKTa.

MonHocTblo onpeneneHHble 3CKN3bl 0T06pa)KaIOTCﬂ YepHbIM LBETOM.
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HepoonpeneneHHble 3CKN3bl

HYTEM OTO6pa)KEHI/IF| HeagoonpeaeseHHbIX 06BEKTOB 3CKM3a MOXHO onpenennTtb, Kakne pasmepbl Nin
B3aMMOCBA3N HeO6XOﬂI/IMO ,EI,O6aBI/ITb, YTOObI MONTHOCTbIO onpenenntb 3CK13. MoHO ncnonb3oBaTb
LUBETHbIE METKWN, yTOoObI onpenenntb, ABNAETCA NN 3CKN3 HegoonpeneneHHbIM.

HepnoonpeneneHHble 3CKMU3bl 0603HAYEHbI CYHVIM LIBETOM.

MoMrMO UBETHbIX METOK, 06bEKTbl B HEfOOMPeAeNeHHbIX 3CKU3ax He 3apUKCMPOBaHbl, U UX MOXKHO
nepeTackneaThb.

MepeonpepeneHHble 3CKN3bI

MepeonpeaeneHHble 3CKM3bl CogepKaT U36bITOUHbIE Pa3mepbl Y B3aVIMOCBA3M, KOTOPbIE HAXOAATCA B
KoHdnukTe. MepeonpeneneHHble pa3mepbl Y B3aMIMOCBA3M MOXHO YOanuTb, HO MX HeNlb3A U3MEHUTb.

MepeonpeaeneHHble 3CKM3bl 0603HAUEHbI KENTbIM LIBETOM.

T

.

A -—

JTOT 3CKM3 NepeonpeneneH, Tak Kak yKasaHbl pa3mepbl 06enx BepTUKabHbIX JIMHWIA NPAMOYrofbHUKA.
MpsAMoyronbHKK No onpegeneHuio obnagaeT ABYMsA Napamy paBHbIX CTOPOH. Mo3ToMYy HEO6X0AUM TONBbKO
oAvH pasmep 35 mm.

BsanmocBa3sun

B3arMOCBA3M YCTaHABMBAOT reOMETPUYECKME OTHOLIEHUS, HAMPUMEpP PaBEHCTBO MW KacaHUe, Mexay
obbekTamy 3cKu3a. HanprmMep, MOXHO YCTaHOBUTb PAaBEHCTBO MeXay AByMsA ropusoHTanbHoimyi 100
MM Ob6beKTamu HmKe. MOXHO OTAeNbHO yKasaTb pa3Mep KaX[oro ropr3oHTanbHOro obbekTa, ofHaKo,
€C/IN YCTaHOBUTb B3aUMOCBA3b "paBeHCTBO" MeXy HUMK, TO NoTpebyeTcs OGHOBAATb TONbKO OAUH
pa3mep Npu U3MEHEHUW ANUHbI.

3eneHble 0603HaueHua B YKa3blBalOT Ha OTHOWIEHMEe paBeHCTBA MeXAY FOPU3OHTaIbHbIMU NINHUAMWN
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OcHoBHble npuHyunbl SOLIDWORKS

100

S

S
B3aMMOCBA3UN COXPAHAIOTCA BMECTe C 3CKM30M. B3aMmMocCBA3M MOXHO MCMNONb30BaTh Cledylowmmm
crnocobamu:
CBAsb HekoTopble B3aMOCBA3M CO30al0TCA Ha OCHOBE CBA3W. Hanpumep, nNpu co3gaHny 3ckr3a

ABYX FTOPMN30HTaNbHbIX 00bEKTOB anAa co3faHuA 3N1eMeHTa "OCHOBaHI/IE‘BbITﬂH)/Tb" anAa
OCHOBaHMA KpaHa, ropn3oHTaJibHbi€ U NapannesibHbleé B3aMMOCBA3N CO34al0TCA Ha OCHOBE
CBA3N.

100

I

B sToM npumepe nokasaHa KoHuenuusa B3anmocsasei. Mpunoxenne SOLIDWORKS
COLEPXKUT UHCTPYMEHT NPOPE3MN 3CKU3a AN1A JIETKOro COo3AaHuA 3Tol GpopMmbl, a TakxKe
ApYyrux TMNoB nNpopesen.

[Jo6aButb  Kpome TOro, MOXHO UCMOMIb30BaTb UHCTPYMeHT Jlo6aBuTb B3ammocBaA3u. Hanpumep,
B3aMMOCBA3N UYTOObI CO3AaTb CTEPXKHU KpaHa, HEOOXOAUMO HapKCOBaTb Napy AYr AnA KaXgoro CTepHs.

YTo6bl PacrnonoXuTb CTEPXKHU, HEO6XOAMMO [106aBUTb B3aMMOCBA3b "KacaTesibHOCTb"
MEeX[Y HapYXHbIMW Jyramui U BepxXHel BCMIOMOraTeNbHOW FOpPU30HTaNbHON NMHMEN
(oTobparkaeTca Kak NpepbIBACTas NMUHUA). [NA KaXOoro CTepXXHA HeOBXOANMO TaKKe
[06aBUTb B3aMOCBA3b "KOHLEHTPUUYHOCTL" MeXay BHYTPEHHUMU U HapYXXHbIMU JyramMu.

1 2

1 BsaumocBasb "KacaTesbHOCTb" Mexay Ayrov U BepxHei BCMOMOraTesibHON NnHWeN
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OcHoBHble npuHyunbl SOLIDWORKS

2 BcnomoraTtenbHble NUHUN

3 B3ammocBA3b "KOHLEHTPUYHOCTL"

CnoXXHOCTb 3CKM3a

MpoCTON 3CKM3 NPOCT B CO3faHun 1 obHoBNeHUK. OH 6bicTpee nepecTpamBaeTcs.

OpHVM 13 CNocoboB YNPOLLEHNA 3CKM3a ABNAETCA MPYMEHEHVE B3aMOCBA3EN NO Mepe ero co3paHus.
Kpome TOro, MOXHO BOCMONb30BaTbCA CBOMCTBOM MOBTOPEHUA U CUMMETPUU. Hanpumep, CTep>KHW
KpaHa Ha OCHOBaHWUM KpaHa BK/OYAOT MOBTOPAOLLMECA ICKN3bl OKPY>KHOCTEN

L e

Bot ognH u3 CI'IOCO6OB, KOTOPbIM MOX>HO CO3aaTb TaKOW 3CKU3:

1. TMoctponTte oceBylo NMHUIO Yepe3 NCXOOHY TOUKy. OceBble IMHUU MOMOraloT CO3aBaTb
CUMMETPUYHbIe OOBEKTbI ICKM3a.

!
|
|

- —_——

OTa oceBaA NMHUA CUNTAETCA BCMOMOraTe/ibHOM reoMeTpuen, Kotopasa OTINYaAeTCA OT peasibHOMN
reomeTpun, UCNonb3yemon Npu cosfdaHuu getanu. BcnomoraTtenbHasa reomeTpusa UCNonb3yeTca
TOJIbKO AJ1A NOMOLM B CO3AaHUN OOBEKTOB 3CKM3a U FreoOMeTpumM, KOTopble B UTOre BHeApAlTCA B
fetanb.

2. Bocnonb3yiiTecb MHCTPYMeHTOM [iIMHAMMNYecKoe 3epKanbHoe OTpaXKeHue A/1 0603HaueHNs OCEBON
JIMHWN KaK 06beKTa, OTHOCUTENBHO KOTOPOro GYAYT OTPaXKeHbl SCKM3bl OKPYXKHOCTEN.

32



OcHoBHble npuHyunbl SOLIDWORKS

3.

npl/l ncnonb3oBaHN ANHAMNYeCKOro 3epKajibHOro oTpaKeHuA C 0CeBOW NINHNEN BCe, YTO COo3aeTcA
C ofHOWM CTOPOHDI, OTO6pa)KaETCFI C JJ,perI7I CTOPOHDbI 0OCEeBOW NINHUN. OKp)/)KHOCTVI CO3[al0TCA CneBa
N 3epKasibHO OTPaxakTCA CnpaBa OT 0CEeBOW JINHUMN.

4. Onpepgenute pa3smepbl 1 406aBbTe B3aUMOCBA3b "KOHLEHTPUYHOCTL" MEXOY OQHOW 13 OKPY>KHOCTEN
N BHeWHeN Ayroil OCHOBaHMA, 3aTeM MPUMEHUTE CUMMETPUIO K OPYroii OKPY»KHOCTU.
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OcHoBHble npuHyunbl SOLIDWORKS
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DNeMeHTbl

Mocne 3aBepLUeHNs CO3AaHNA 3CKM3a MOXHO CO3AaTb TPEXMEPHYIO MOLESb C MOMOLLbIO TaKUX S/IEMEHTOB,
Kak "BbITAHYTb" (ocHOBaHMe KpaHa) unun "nosepHyTb" (pyuka KpaHa).

1. Co3painte ackms. 2. HaHecuTe pasmepbl B 3cKu3e.

3. BbiTaHuTe 3cku3 Ha 10 mm.

~

HekoTopble 3nemMeHTbl Ha OCHOBEe 3CKM3a NPeACTaBnAaloT cobol dopmbl, Hanprmep H606BIWKK, BbIPe3bl
1 oTBepCTMA. [lpyrne 3nemeHTbl Ha OCHOBE 3CKK3a, HanpumMep, "No ceyeHnam" 1 BbITAXKKN, UCNONb3YIOT
npodwunb No TpaekTopum.

Jpyroi Tun 3nemMeHTa Ha3bIBAETCA MPUKIALHbIM 3JIEMEHTOM, KOTOPbIV He TpebyeT 3ckm3a. K npuknagHbiM
3/1IeMeHTaM OTHOCATCA CKpyrieHna, dackm u 060104k, OHM Ha3bIBAOTCA KMPUKIALHBIMU», TaK Kak
NPUMEHAIOTCA K CyLLeCTBYIOLWeN reoMeTpun € NCMNOoNb30BaHWEM Pa3MepoB 1 APYrUX XapaKTepucTUK ana
CO3JaHnNA 3nemeHTa.

O6bIYHO AeTanu Co3JalTCA NyTeM BKIOUYEHUWS 3JIEMEHTOB Ha OCHOBE 3CKM3a, Hanpumep 6006biweK U
OTBEpPCTUI. 3aTeM A06aBNSAIOTCA NPUKIAAHbIE SJTIEMEHTHI.
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OcHoBHble npuHyunbl SOLIDWORKS

Bo3moXxHo co3gatb getanb 6e3 371IeMeHTOB Ha OCHOBE 3CKM3a. Hanpmmep, MOXHO MMMNOPTNPOBATb
TENO WIN NCMONb30BaTb I'IpOVI3BOAHOl7I SCKM3. yﬂpa)KHEHVIﬂ B AdHHOM OOKYMEHTE AEMOHCTPUPYIOT
2J1eMeHTbl Ha OCHOBE 3CKM3a.

JnemeHTbl Ha OCHoBe 3ckm3a: OcHoBaHMe no TpaekTopun onAa CIIMBHON pr6bl

MpuknagHoi snemeHT: CKpyrneHus AnA OKPYreHUs KPOMOK

Ha Bbl6op MCMoNb3yemblxX 3IEMEHTOB BMAIOT HECKONIbKO GpakTOpoB. Hampumep, MOXHO JOCTUYD
O[VHAKOBbIX PEe3y/IbTaTOB MOCPEACTBOM Bbi6Opa MeXAy PasHbIMU dfIeMeHTaMuM, TaKUMU KaK 3/1EMEHTDI
MO CEUEHUAM WMV SNIEMEHTbI MO TPAEKTOPUN, a TaKKe MOXHO [00aBNATb 3/IeMEHTbl B MOJe/lb B TOM
UM HOM nopagKke. [NA nNosyyeHUs AOMNONHUTENIbHOW MHPOpMaLUK 06 seMeHTax cM. Jertanu.

C6opKun

Mo>HO co3gaTb HECKOJbKO AeTaniel, KoTopble cobupatoTca B COOPKN.

O6beaVHUTL AeTann B COOPKY MOXHO C MOMOLLbIO TaKNX cONpsKeHul, Kak KOHUeHTpUYHOCTb 1
CoBnageHue. ConpskeHnsa onpenensoT paspelleHHoe HanpasneHne aBMKEHNS KOMMNOHEHTOB. B cbopke
KpaHa OCHOBaHWe 1 PYyYKM KpaHa UMET KOHLEHTPUUECKOE W COBMAAAIOLLEE COMPSXKEHUS.
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OcHoBHble npuHyunbl SOLIDWORKS

C nomoublo TaKUX MHCTPYMEHTOB, Kak MepemecTMTb KOMMOHEHT 1/ BpawaTb KOMMOHEHT MOXHO
NPOCMOTPETb CNOCO6 GYHKUMOHNPOBAHUE feTanein COOPKM B TPEXMEPHON KOHTEKCTE.

Y1o6bl 06ecneunTb NpPaBUAbHOCTL PaboTbl COOPKM, MOXHO UCMONb30BaTb TakMe MHCTPYMEHTbI, Kak
OnpepgeneHne KOHGNMKTOB. OnpegeneHne KOHGNANKTOB MNO3BOMAET HaXOAUTb KOHGUKTLI C APYFMU
KOMMOHEHTaMM Mpun NepemMeLleHn Ux BPALLEHUN KOMMOHEHTA.

Cbopka KpaHa ¢ OnpepeneHnem KOHGNUKTOB, KOrga akTMBM3MPOBaH napameTp OCTaHOBUTH Npu
KOH}NuKTe

Yeptexn

YepTexn co3paloTcs U3 mMopenein getanun unu cbopku.

YepTexkn AOCTYMHbI B PasfinuHbIX BUAAx, Hanpumep B Bugax "CrangaptHblie 3" n "MsomeTpunueckne”
(3D). MoXHO MMMNOPTMPOBATb pasmMepbl U3 JOKYMEHTa MoAesin 1 fobasnaTb NpPUMeYaHns, Hanpumep
0603HaueHnA 6a3sbl.
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SL.OwF Ak b aw

e F

1 Bwuabl "CrangaptHbie 3"

2 i3omeTpuueckuin Bua

PepaktunpoBaHue mopgenu

Wcnonb3ya pepeBo KoHcTpympoBaHua FeatureManager npunoxenna SOLIDWORKS u
PropertyManager (MeHegep CBOWCTB), MOXHO PEAAKTVPOBATb 3CKU3bI, YePTEXM, AeTann U COopKu.
Take MOXHO pefakTMpPOBaTb 3MEeMeHTbl U 3CKM3bl, BbIOMPas NX HEMOCPEACTBEHHO M3 rpaduyeckoi
0651acTn. JTOT BM3YaNbHbI NOAXOH YCTPAHAET HEOOXOAMMOCTb 3HATb UMA NIEMEHTa.

BO3MOXHOCTM pefaKkTUpoBaHWA BKIIOYAIOT criegytollee:

PepakTtupoBaHue
3CKu3a

PepaktupoBaHue
3nemMeHTa.

Mo>xHo BbIOpaTb 3CKU3 B iepeBe KOHCTpynpoBaHua FeatureManager n otpegaktupoBatb
ero. Hanpumep, MOXHO pefakTMpoBaTb OOBEKTbI 3CKU3a, U3MEHATb pa3Mepbl,

npocMaTpvBaTb UK yaansaTb CyLecTBYOLME B3aMOCBA3U, J06aBNATb HOBblE B3aUMOCBS3M
MeXay o6beKTamy 3CKM3a, a TakKe U3MEHATb BeNIMUMHY OTOOpaXKaembix pa3MepoB. Takxke
MOXHO BbIOPATb 3N1EMEHT ANst pefakTUPOBaHNA HEMOCPEACTBEHHO U3 rpaduyeckon obnactu.

Mocne co3paHnA 3nemeHTa MOXKHO M3MEHUTb GOMBIUMHCTBO ero 3HaveHun. QyHKuun
PepakTupoBaTb 3/1IeMeHT No3BOJIAeT 0TOOPa3nTb COOTBETCTBYIOLLEE OKHO
PropertyManager. Hanpumep, ecnv gna KpomMKu MCMoNb3yeTcs CKpyrneHue ¢
NOCTOAHHBbIM pagnycom, oTobpaxaetca okHo PropertyManager CkpyrneHue, B KOTOPOM
MOXKHO M3MEHUTb Paguyc. TakKe MOXHO OTPefaKTUPOBaTb Pa3Mepbl, ABaKAbl HaXaB Ha
3NeMeHT U 3CKN3 B rpaduueckonn obnactn, 4tobbl 0TOOPasnTb pa3Mepbl, a 3aTem
N3MEHUTb UX Ha MecTe.
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OcHoBHble npuHyunbl SOLIDWORKS

CKpbITb 1
oto6pasuntb

Moracutb n
BbICBETUTb

OTKar

Be3 anemeHTa CKpyrneHus Ha CkpyrneHuve: 12 mm CkpyrneHve: 18 mm
BMATVHE UK KPOMKMU
KPbILIKM

AnA onpepaeneHHON reomMeTpum, HanprUMepP HECKOIbKMX TeST MOBEPXHOCTEN B OfHOM Moaenu,
MOXHO CKpbITb MM OTOBPa3nTb OAHO WU HECKOJIbKO Tef NoBepXHOCTe. MOXHO CKpbITb
Uy oTo6PasnNTb 3CKM3bI, NIOCKOCTY 1 OCK BO BCEX AOKYMEHTaX, a Takke BUAbl, MHUN 1
KOMMOHEHTbI B YepTexax.

Mo>Ho BbIGpaTh 1I060I 3EeMEHT B AepeBe KOHCTpyupoBaHua FeatureManager v noracutb
ero Ans npocmotpa mogaenu 6e3 3Toro snemeHTa. Korga sieMeHT rorailieH, OH BPeMeHHO
ncknodaetca 3 mogeny (HO He yaansercs). DNemMeHT ncyesaeTt 13 Buaa mMofenu. 3atem
MOHO OTMEHWTb MOralIeHue 3/IEMEHTa, YTO6bl BEPHYTb MOAESb K MCXOAHOMY COCTOSAHMUIO.
Kpome TOro, MoXHO noraluath 35eMeHTbl B c6opKax U OTMEHATb KX noraweHve (cm.
MeTtoabl npoeKkTupoBaHuA c60pKn).

Mpwn paboTe ¢ MOLENbIO C HECKONBbKUMYM 3NIEMEHTAMI MOXKHO BbIMOJIHUTL OTKaT JepeBa
KoHcTpymposaHua FeatureManager k npegpigywemy coctosHuio. Mpw nepemeLteHnn
Mosiocbl OTKaTa BCe d/IeMEHTbl B Mofenu 6yayT oTobpaxaTbcA B COCTOAHUM OTKaTa, MokKa
AepeBo KoHCTpynpoBaHus FeatureManager He 6yneT Bo3BpaLleHO K UCXOAHOMY
coctoAHmio. OTKaT NnoneseH Ans BCTaBKW 3/IEMEHTOB Nepeq ApYruMu 3femeHTamu,
YCKOPEHVA BPeMeHN NepecTpoeHns MOLENN BO BPEMS ee PeAakTUPOBaHWSA, a Takke anis
M3yyeHNsa TOro, Kak mMogenb 6bina nocTpoeHa.

’fgj Partd (Default<<Default>_Display State1=)
’ History

Sensors
4 Annotations

EE Material <not specified>

|,"I Front Plane

|,"I Top Plane

[1] Right Plane

L Origin
4 @ Boss-Extrudel =N
* If]| Boss-Extrude?
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Oetanun

B aTOM rnaBe onucbiBalOTCA CregytoLmne Tembl:

e Kpbiwka

e KpaH

¢ Pyuka KpaHa

e [iBepua wKada
e Peiikn

e lllapHup

[leTtanu agnsoTca ctaHpgapTHbIMK 6nokamu mogenu SOLIDWORKS. Bce co3maBaemble C60pKM 1 yepTexu
COCTOAT U3 gertanen
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Oetanun

B 3TOoM pa3pfene Bbl y3HaeTe O CTaHAAPTHbIX MHCTPYMEHTaxX AnA Cco3faHuA AeTanei B mporpamme
SOLIDWORKS. 3Tu MHCTpYMEHTbI NCNOSMb3YIOTCA AN MHOTUX [eTaneil, No3ToMy OHW MOLPO6HO OnmUcaHbl
TONbKO MPU NEPBOM YNOMUHAHWW.

Kaxabl pasgen HaumHaeTca C NoAxoda K MPOeKTMPOBAHMIO KaxdoW AeTann, BK0YasA BbICOKOYPOBHEBbLIN
0630p MHCTPYMEHTOB, C MOMOLLbIO KOTOPbIX co3aaeTca aetanb. O630p paeT oblee npefcrasneHve 06
3nemMeHTax, No3TOMy MOXHO He paccmMaTpuBaTbh AeTanbHO MHGOPMALUIO O TeX 3N1eMeHTaX, B OTHOLIEHUN
KOTOPbIX UMEeTCA ACHOCTb.

B sTOoM pasgene He paccMaTpuBaeTca WKad, CIMBHaA 1 NnogBoasAwme Tpyobl, UCMONb3yemble ANs
YMbIBAJIbHVKA, MOTOMY UYTO MPUMEHSAEMble AN HUX UHCTPYMEHTbI YXKe Obin NpeacTaBneHbl. ITW AeTanm
6yayT NpeAcTaB/ieHbl B MOCNEAYOWMX pasgenax.

KpbiwkKa

KprI.IJKa — 3TO eAuHaA AeTasb, COCToAlWaA N3 PaKOBUHbI N CTONELWHNLbI. CHavana co3paeTtcAa KpbllWKa,
d 3aTEM pPakKOBUHa.

B 3TOI KpbllWKe UCMONb3yeTca HECKONbKO cTaHAapTHbIX MHcTpymeHToB SOLIDWORKS, Bkniovas
BbITSKKW, S/IEMEHT MO TPAeKTOpUM, 060NTIOUKY M CKPYrieHus.

Moaxopa K NpoeKTUpPOBaHUIO

1. BoiTaxka 2. BbiTsxKa 3. Bblpe3-BbITAHYTb 4. Mo ceyeHusm

5. O6onouka 6. Yrnosom
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Oetanun

Co3faHne OCHOBaHMA C MOMOLLbIO MHCTPYMEHTa BbITAHYTb

Mepen co3paHmem BbITSXKKM HEOOXOAUMO CO3LaTb 3CKM3. Hanpumep, 3TOT 3CKU3 NPAMOYTofbHMKA MeeT
pasmepbl 600 mm X 580 mm.

[ }

095

S00

DCKM3 HauMHaeTca B UCxofgHom Touke ¢ koopauHatamm (0,0) aByxmepHoro ackmusa. Ha pucyHke Bbilwe
NCXOAHaA TouKa NpefcTaB/ieHa KPacHbIMY OCEBbIMY CTPEIKAMU B BEPXHEM JIEBOM YIly.

McxopHas Touka — mosfiesHas CrpaBoYHas TOUKa B 3CKM3ax. ECAv 3CKM3 HauMHaeTCA B MCXOAHOWN TOUKe,
MoJSIoXKeHMe 3CKM3a ByaeT ycTaHoBneHo. MNocne fobasneHns pasMepoB 1 B3aUMOCBSI3e/ B 3CKN3 OH
CTAHOBUTCA MOJNHOCTbIO OMNPeAeneHHbIM.

HapuicoBas npAMOYronbHUK, UCMOb3YNTe MHCTPYMEHT BbITAHYTb, UTOGbI CO34aTb TPEXMEPHOE OCHOBAHNE.
JCKn3 BbITArMBaeTca Ha 34 MM NepneHAVKYIAPHO MAOCKOCTY 3CKM3a. JTa Mofenb oTobpakaetcs B
N30METPUYECKOM BMAE, NOSTOMY BUAHA CTPYKTYpa MOAENN.

[nAa NpoeKTMPOBaHMA TPEXMEPHOWN MOAENN co3fdariTe CHavana ABYXMEPHbIA 3CKM3, a 3aTeM TpeXMepHbI
3NeMeHT.

[lo6aBneHne BbITAXKKN K OCHOBaHUIO

BTOpaﬂ BbITAXKa }J,O6aBJ'IHET mMaTtepuan B fe€Tanb, pa3Mellad ero Ha OCHOBaHUN. B aTOom npmnmepe
BbITATMBAOTCA ABE KPOMKU KpblIlLEK.

CHavana co3faeTca 3CKU3 A1 BbITAKKU C MOMOLLbIO NHCTPYMEHTa ﬂpeoGpaaoBaume 00bEeKTOB.

MHctpymeHT MpeobpasoBaHme 06beKTOB M0O3BONAET CO34aTb SCKM3 MyTeM MPOoeKumn Habopa KPOMOK
Ha MJIOCKOCTb 3CKM3a. B gaHHOM npuiMepe NpoeumpyloTca fieBas U BEPXHAA KPOMKa.
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Oetanun

3atem ncnonb3yeTca MHCTPYMEHT BbITﬂHYTb, yTOObI CO30aTb KPOMKU KpPbILWEK.

YpaneHne matepunana € NOMoOLbiO MHCTPYMEHTa
Bbipe3-BbITAHYTD

MHCprMEHT BblpeS'BblTﬂHyTb NMOXOX Ha BbITAXKKY 3a NCKIOYEHNEM TOlFo, YTO BMECTO ,ElO6aBJ19HI/IFI OH
ypandaeT Mmatepuan U3 mogenu.

CHavana co3faeTcs AByXMEpHbIil 3CKI3, 3aTeM BbIMOHAETCA onepauys "Bblipe3-BbiTAHYTL". B 3Tom
npumepe Ans CO3haHUsA MPOJONrOBaTONO CKM3a UCMOMb3YeTCA UHCTPYMEHT danunc.

Mocne BbinonHeHnA onepauynn "Bblpe3'BbITﬂHyTb" B KpbllKe NOABUTCA OTBepCTME ANA PaKOBUHbI.
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Oetanun

YPOK Mo BbITAXKKE 3N1EMEHTOB CM. B yyebHOM nocobuun YnpaxHeHue 1 - [Jemanu.

Ucnonb3oBaHMe 351ieMeHTa Nno CeYeHUAM ANnA co3aaHunA
TBEpAOTEJIbHOIO 3J1IeMeHTa

MNocne co3paHnA anemeHTa Bbipe3-BbITAHYTb C MOMOLLbIO MHCTPYMEHTa D/IEMEHT MO CeYeHNAM co3faeTcA
paKkoBMHA. DNEMEHT MO CeYEHUAM CO3[AeTCA MyTEM BbIMOSIHEHWA NMEPEXOAOB MEXAY ABYMA Wv
HeCKObK1MU NpodunamMn 3CK13a.

Mpu co3aaHnM semMeHTa MO CeYeHUAM NPOGUIN 3CKM3a AOSKHbI HAXOAUTBCA HA Pa3HbIX MIOCKOCTAX
(Mnn nNnockux rpaHsx).

B sTom nprmMmepe 3J1IeMeHT No Ce4YeHNAM CO34aeT PaKOBUHY, COeANHAA 3CKN3 Snmnnca mn prl’OBOVI MaccuB.

CHauana cosfanTte 3CKM3 3AIMMNca Ha HUXKHEIN YacTU KPbILWKK C MOMOLLbI0 MHCTpyMeHTa NMpeo6pa3oBaHue
06beKTOB. 3TOT MHCTPYMEHT CO3LaeT 3CKU3 MyTem NPOEeKLUMM CYLLeCTBYIOLEro 3/IMMNca U3 3eMeHTa
Bbipe3-BbITAHYTb Ha HVXHIOK YaCTb KPbILKM.

3aTem co3panTe HOBYIO MJIOCKOCTb nﬂOCKOCTbl, cmecTmB ee oT BerHeﬁ nnockoctn. Mnockoctbl
napannenbHa BerHeﬁ NNOCKOCTN.

3atem I/ICI'IOJ'Ib3yl7|Te NHCTPYMEHT OKPY)KHOCTI:, YTOObI HapKncoBaTb OKPY>KHOCTb Ha 3/1eMEHTE Mnockoctbl.
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Oetanun

Plane1

—

Tenepb, Korga umetoTcs Ba NPoduUA 3CKU30B, COEAVHUTE VX C MOMOLLbIO MHCTPYMEHTa DieMeHT no
ceyeHMAM. YToObl NoKaszaTb, Kak OyaeT BbIMAAETb MOZesb, NpeXae Yem aneMeHT 6yaeT NpuHAT, B
nporpamme SOLIDWORKS ncnonb3yiotca npepBapuTeNibHble U306paXeHus B pexknume 3akpacuTb.

NHbopmaLmio 06 snemeHTax MO CEYEHUAM CM. B y4eHBHOM Nocobumn SnemeHmsl No ceveHUAaM.

Co3paHme 060n0uKN getanm

TaK KaK C MOMOLLbIO 3/IEMEHTa MO CeYEHMAM CO34AETCA TBEPLOTENbHbIN 3IEMEHT, HeoOX0AVMO Bbipe3aTh
MaTepwuan, 4tobbl co3aatb PakoBrHY. MHCTpymeHT O60M0ouKa co3faeT NnonocTb ANs PaKOBVHbI U yaanseT

BEPXHIOI0 NOBEePXHOCTb. Mpun cozgaHun obonoukn getanu B nporpamme SOLIDWORKS BbibpaHHble
rpaHn yOoanawTca, a AfiA OCTaNIbHbIX YacTell AeTanun UCMONb3YTCA TOHKUE TpaHu.

YpoK no o60504kam cM. B y4eb6HOM nocobumn YnpaxHeHue 1 - [Jemanu.
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MpupaHne OKPYrnocTn ocTpbiMm KPOMKaM C MOMOLLbIO
CKpyrneHmm

[InA 3aBeplueHNsa KPbIWKKU cleflyeT 3akpyruTb OCTpble KPOMKK, 06aBUB B MOAESb 3NeMeHTbI CKPYreHUs.
Mpu co3gaHnn CKpyrneHusa yCTaHaBNMBAeTCA paguyc, onpeaensolmMin rnagkocTb KPOMOK.

ﬂyLILue COXPaHATb KOCMeTNYeCKne CKpyrieHna Ha nociegHem stane, nodie Toro, Kak 6yJJ,ET onpepeneHa
BCA reomMeTpua. I'IepeCTpoeHme MoZenen BbIMONHAETCA 6bICTpee, eqin CKpyrneHmna BbIMOJIHAIOTCA B
KOHLE nMpouecca NpPoOEKTUPOBAHUA.

CKpyrneHus ABNSIOTCA MPUKNAAHBIMUA 3NIEMEHTaMU, a HE dJIeMEHTaMKM 3CKM3a. JTO O3HauaeT, uTo Ans
CKpYyrneHuii He TpebyeTcs co3faBaTb 3CKM3bl. BMECTO 3TOro BbIGMPAIOTCA KPOMKHM CYLLECTBYIOLLEro
anemMeHTa, KoTopble HE06XOANMO CKPYIUTb, YCTaHaBIMBAETCA paAnycC CKPYINeHns 1 co3paeTca
cKpyrneHue. Mpu yBennyeHUn papmyca KPOMKW WIIM TPaHU CTAaHOBATCA Gosiee OKPYribiMU.

YpOK Mo CKPYrieHUsam cM. B yyeOHOM nocobumn CkpyenieHus.

KpaH

B 6onblmHcTBE JeTanen NMeTCA BbITAXKA U CKpyrneHwus. B KpaHe, B JOMOJIHEHNE K 3JIEMEHTY MO
TPAEKTOPUN, TaKKe NCNONb3YKTCA 3TN UHCTPYMEHTDI. B caiepgywuem npuMmepe ¢ NoOMoLbio 3J1eMeHTa no
TPaeKTopunn Co3naeTca U3NmMB KpaHa.
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NMoaxopa K NpoeKTUpoBaHNIo

1. BoiTsxka 2. BbiTAxKa 3. Mo TpaekTopun 4. [lononHUTeNbHbIE BbITSXKA U
CKpyrneHus

Co3paHve 351emMeHTa Mo TpaeKTopum

OcHoBaHMe KpaHa CO3[aeTcA M3 [ABYX BbITAHYTbIX 3/IEMEHTOB. [locne co3gaHna BYX BbITSXEK MOAENb
npumeT BUA, NPEACTaBNEHHbIN Ha PUCYHKe.

Bocnonb3yiitecb MHCTpyMeHTOM Mo TpaeKkTopuu, utobbl CO3AaTh KOHeL TPy6bl, CrpoeumpoBas Nnpoduib
no TpaekTopuu. B faHHOM Npumepe Npoduib — 3TO KPYroBo MacCKB, a TPAEKTOPUS — HapUCOBaHHas
[lyra 1 KacatesibHas BepTuKa/bHas MHKA. KpyroBoit npodusb OCTaeTca B TON e GopMe 1 TOM Xe
AMameTpe Mo BCEN TpaekTopuw.
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PathiSketch3)

Prafie(Sketchd]

Mpw cozgaHum 3ckr3a Npoduna 1 HanpaseHNa ybeauTecb, YTO HavasibHas TOUKa HaMpaBAeHUA NEXNUT
Ha OfHOW MJIOCKOCTM C npodunem.

MNMocne co3gaHnA HECKONbKNX OOMOMHUTENbHbBIX BbITAXEK U CprrJ'IEHVIVI Ha KOHUaX Tp)/6bl n BOKpyr
OCHOBaHMA, CO30aHME KpaHa 3aBepLlUeHo.

Pyuyka KpaHa

Pyuka KpaHa CTPOUTCA C MOMOLLbIO ABYX 3/IEMEHTOB-NOBEPHYTb. [NA PyUKM MCMOMb3yeTcs NPOCTON
MOAXOA K NMPOEKTUPOBAHUIO, XOTA AfA NMOBOPOTOB TPebytoTcA NogpobHble 3cKu3bl. C MOMOLLbIo
UHcTpymeHTa MoBepHYTb NPOodUIb 3CKK3a MOBOPAUMBAETCS BOKPYT OCEBOW NIMHWM HA YKA3aHHbIW rpagyc.
B cnepytowem npumepe yribl noBopoTa cocTaensT 360°.

47



Oetanun

Mopxopa K NpoeKTUpPOBaHUIO

1. NosepHyTb 2. MNoBepHyTb 3. CkpyrneHus

NMoBOpoOT 3CKM3a

Co3paHune nepBoro noBOopoOTa
C nomoublo 3nemMeHTa-MOBEPHYTb CO3[aeTcA OCHOBaHME PYYKU 1 3aBepLuaeTca Co3faHve NepBoro
3NIEMEHTA PYYKM KpaHa.

CHauana ¢ nomoublo MHCTpYMeHTOB JInHMA 1 CnnaiH co3faeTca 3CKM3. B HEKOTOPbIX Clyyasax MOMHO
[06aB1Tb OCb BpaLleHUs C MNOMOLLbI0 UHCTPyMeHTa OceBas nuHMA. OceBas NMHUA CO34aeT OCb,
ABNAIOLWYIOCA BCNoMoraTenbHom reometpuenn. OHa He BCTpamBaeTca B dfIeMeHT.

1 —

1 Ocesas nunusa (Heobs3aTenbHO)

2 CnnanH

3  JlvHuA

3atem ncnonb3lyeTca MHCTPYMEHT nOBepHYTb ANA NMOBOPOTAa 3CKM3a N CO3[aHNA TBEPAOTENbHOIO
oNieMeHTa.

48



Oetanun

Co3paHue BTOpPOro noBopoTa

BTopoli anemeHT NOBOpOTa CO3AAETCA AnA AobaBNeHNA Pyykn KpaHa.

CHoBa onepaynAa Ha4MHaeTCA C CO34aHNA 3CKM3a, KakK NoKa3aHO Ha PUCYyHKe, a 3aTeM C NOMOLLbIO

MHcTpymeHTa "MoBepHyTb" co3paeTca TpexmepHoe TBepLoe Teno. B 3Tom 3cKu3e Mcnonb3yoTcs
NHCTpymeHTbl JInHnAa, KacaTenbHas payra v CnnaiH.

1

L 4
I
- L
s
|
|
1 CnnaiiH
2  JnHna

3  Ocesas nuHna (Heobs3aTenbHO)

4  KacaTenbHan ayra

MHCprMEHT HOBePHYTb noBoOpayvymMBaeT 3CKMN3 ANA CO34aHuA TBEpPAOro Tena.

MNocne AO6aBHEHI/IF| KOCMEeTNYeCKnNX CKPYFHEHI/IVI CO3jaHne pPy4yKkn KpaHa 6yAET 3aBepLueHo.
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YpOK No MoBOpOTaM 3N1EMEHTOB CM. B y4ebHOM nocobun losepHymele 3n1emMeHmeol U 371eMeHmsbl No
mpaekmopuu.

ABepua wKada

,D,J'Iﬂ CcOo3[aHnNA feTtanein BHeLWHero Od)OpMJ'IEHI/IFl KPbILWKN UJKad)a Ncnonb3yrTCA NHCTPYMEHTbI BbITAHYTb
N BblpP€3-BbITAHYTb.

NMoaxoa K NpoOeKTUpPoOBaHUIO

1. BoiTaxka 2. Bblpe3-BbiTAHYTb 3. dacka

Co3aHMe CKOLEHHbIX KPOMOK € MOMOLLbIO MHCTPYMEHTa
dackn

C nomoubto nHcTpymeHTa Dacka co3aloTCs cKoweHHble Kpomkn. Packa, Kak 1 CKpyrieHue, ABIAeTCcs
NPUKMAAHbIM SIEMEHTOM, W ANA CO3AAHUA dNeMEeHTa He TpebyeTca co3gaHue 3CKu3a.

B sTtom npumMmepe rpaHb C BbITAHYTbIM BbIPe€30OM MMEET KPOMKIN C d)aCKaMI/I.
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[na nonyyeHna gononHuUTesIbHOW MHPopmMaLmm o dackax cm. pasgen Packa B Cnpaske.

Penkn

[na peeKk BOOSb KPOMOK fIBEPLbl UCMONb3YIOTCA BbITAHYTbIA 3CKN3, BbITAHYTLIN BbIpe3 U 3epKalibHOe
oTpaXkeHue. XoTA Ha ABEPLE UMEIOTCA YeTbipe pPelkun, CO3[aeTca TONbKO OauH dain aetanu. Mcnonb3ys
KOH}Urypaumm, MOXHO Ans OOHOW AeTanu CO3LaTb PenKn PasfiuYyHON LJIHDI.

NMoaxopa K NpoeKTUpoBaHuio

1. BoiTaxka 2. Bbipe3-BbiTAHYTb
3. 3epKanbHO OTpa3UTb 4. KoHdurypauunu
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npOEKTI/IPOBaHIIIe BbITAXKN ﬂpOME)KYTO‘-IHOﬁI NMnMOCKOCTU

B acKkm3e penkun ncnonb3yeTca BbITArMBaHWE MPOMEXYTOUYHOW MIOCKOCTM. BMecTo BbITArMBaHMA 3CKM3a
B OQHOM HarpaBneHn NMPUMEHSETCS PAaBHOMEPHOE BbITATMBaHWE 3CKM3a B 000MX HanpaB/ieHUsX
neprneHanKynApHO NNOCKOCTW 3CKM3a.

XoTAa ncnonb3oBaHve BbITArMBaHUA I'IpOMe)KyTO‘-IHOIZ MJIOCKOCTN H906ﬂ3aTeJ'IbHO, OHO obecneumBaeT
Hannune oANHAKOBOM AJINHbI MaTepKnalia Ha 0b6eunx CTOpPOHaXx 3CKu3a.

PucoBaHune npodunsa pna snemeHTta Bbipes-BbITAHYTb

3aTem peiikn obpesatotca nog yrinom 45°. Obpeska nog yrnom 45° obecneunsaet TOUHOCTb COBMELLEHUA
uacTel peek Apyr C APYrom.

o
v

Mpu pucoBaHun Npodunsa ona obpesKu caenanTe 3cku3 6onblie, Yem MoAeNb, YTOObl MOXHO Obl10
co3paTb YeTKUI 0bpe3 uepes BCIO PeNKy.

3epKanbHoe OTpaXkeHune Bbipesa

HakoHeu, O6pe>KbTe mopenb noA Tem ke yriiom c I'IpOTI/IBOI'IOﬂO)KHOVI CTOPOHDbI, NCNONb3yA NHCTPYMEHT
3epKaanoe OoTpa>xeHune, YyTOOBI 3€pPKaJibHO OTpPa3nTb MNCXOAHbIN o6pe3 OTHOCUTENbHO MJIOCKOCTU
CMMMETpUn.
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WUcnonb3oBaHne KoHpurypaumin petanm

KoHdurypaumm no3BonsaoT co34aTe HECKONIbKO BAPMAHTOB AeTanv B ofgHOM daiine getanu.

Mpwu npoekTupoBaHun getanu nporpamma SOLIDWORKS aBTomatunueckn cozgaet kKoHdpurypauuio Mo
yMmonuaHuio. [lns co3gaHHON penky KoHbUrypaums no ymosnyaHuio COOTBETCTBYET [JIMiHE KOPOTKOM
CTOPOHbI fBepubl. A ynpolieHns pacno3HaBaHUA KOHGUrypauum nepemmeHyiiTe KoHurypaumo no
ymonuaHuio B short.

B 3TOM e AOKyMeHTe COo3faeTca Apyras KoHpurypaums ¢ umeHem long (nsmHHas) . B sToi
KOHOUrypaumm gfiviHa yBeSIMumMBaeTcA B COOTBETCTBUM C AJIMHHOWM CTOPOHOWN ABEpLbl.

B SOLIDWORKS ConfigurationManager oto6paxaloTca aBe KOHGUrypaumm B OGHOM 1 TOM Xe
nokymeHTe. [Mpy ABOMHOM Ha)KaTuW Ha MMA KOHbUrypauum oHa otobpasntca B rpadpuueckon obnacru.
Janee pasHble KOHUrypauuy ogHOW 1 TOW e AeTanu GyayT BCTaBneHbl B COOPKY.

SHEIERE K]

Configurations

- Q] maolding Configuration(s) (long)
[%@ " long [ molding ]
% short [ molding ]

YpoK No 3epKanbHOMY OTPaXkeHUIO 1 KOHUrypauusam cM. B y4ebHOM nocobuu JonosHumernesHole
MexHoI02uU NPOEKMUPOBAHUS.

WapHup

WapHup, coegmHaowmin aBepuy Kopoba C yMblBanbHUKOM, MpeacTaBnseT coboi geTanb M3 IUCTOBOMO
meTanna. Mo onpeaeneHuo, feTany U3 AUCTOBOrO MeTaa CO3AalOTCA OAHOW TOMWMHbBI U MMEeoT
YKa3aHHbIN paguyc cruba.

Mpy NpoekTpoBaHunM paetanu us metanna B nporpamme SOLIDWORKS gna cospgaHua ocHoBaHuA
AeTanu ucrnosblyetcA 6a3oBas KPOMKa, a He BbITAXKKa. ba3oBas KpomKa fABAAeTCA NepBbiM 37IEMEHTOM
AeTanu 13 NINCTOBOro MeTasia U 03Ha4aeT, YTo fAeTallb M3roTOBJMIEHA M3 IMCTOBOrO MeTanna.

B SOLIDWORKS unmeeTca HeCKONbKO UHCTPYMEHTOB, CMeuuanbHO npeaHa3HauyeHHbIX 4iA JINCTOBOro
MeTasnna, BKoUaa BbICTYN U KaeMKY, KOTOPble UCMOMb3YOTCA MPU MPOEKTMPOBaHNY WapHUpa.
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Mopxopa K NpoeKTUpPOBaHUIO

1. ba3oBasa Kpomka 2. Boictyn

3. JInHelnHbIN Mmaccus 4. Kaemka

Co3paHume getanm N3 NNCTOBOro meTtasnna c 6asosom
KpomKon

Kak 1 B cnyvae ¢ gpyrummn 6a3oBbiMy S1eMeHTaMK, CHavana Co3daeTcsa 3CKM3. B wapHmpe 3ckus cospaetca
C NMOMOLLbI0 UHCTPYMeHTa MPAMOYrobHUK.

OcHoBaHue lWapHUpa ABNAeTcA Nnpumepom, B KOTOpPOmM I'IpOCTOVI 3CKM3 ynpouwlaeT co3gaHne moaenu.

3aTem C NOMOLLbIO NHCTPYMEHTa basoBas KpOMKa/BbICTyn aBTOMaTU4veCK Cco3faeTcAa Aetanb u3
JINCTOBOro meTtasnna.

Co3aaHue BbicTyna

I'Ipm MNCNONIb30BaHNN NHCTPYMEHTA BblCTyn B A€TaJlb U3 NNCTOBOIro MeTaja ﬂO6aBJ’IﬂeTCﬂ BbICTYyM.
Fny6|/|Ha BbICTyMNa aBTOMaTU4YeCKN yCTaHaB/IMBaeTCA paBHOIZ TOJILUMHE AeTann 13 NNCTOBOro metanna.
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HanpaBneHme I'J'I)/6I/1Hbl aBTOMaTU4eCK coBnagaeT C AeTasbio U3 NINCTOBOIro MeTasisla BO nsbexxaHue
noABneHne pasbegnMHEHHOro Tena.

Mpu co3pgaHny 3CKK3a AJiA BbICTYNa OH PUCYETCA Ha TOW FpaHn, HAa KOTOPOW JOJKEH NMOABUTLCA BbICTY.
ITOT 3CKM3 PUCYeTCs Ha MepefHen rpaHy ¢ MOMOLLbI0 MHCTpyMeHTa MpAMoyronbHuUK.

Co3pas 3CKN3, ,D,O6aBbTe BbICTYN C NOMOLUbIO MHCTPYMEHTaA basoBan KpOMKa/BbICTyﬂ.

[nAa nonyyeHns [ONOMHUTENbHOW MHGOPMaLUM O BbICTyMax CM. pasfen Bbicmynel u3 ucmogozo
Memasnia B Cnpaeke.

Co3paHne nMHEenNHOro maccmBa

Yto6bl co3aaTh BbICTYMbI, KOTOPble pa3MeLlanTca Mo BCEN ANMHE LWAPHMPA, UCMOMb3yhTe UHCTPYMEHT
JINHeNHbIN MaccMB 1 CKONMPYWNTE UCXOAHBIN BbICTYN YKa3aHHOe KonmuyecTBo pas. [pu ncnonb3oBaHum
NMHENHOrO MaccuMBa BAOMb JIMHEMHOIO HanpaBfieHNA CO3[aeTCA HECKONbKO 3K3eMMaApoB BblI6paHHOro
anemeHTa.

Mpy Cco34aHUN NMHENHOrO MACCUBa YKA3blBAaeTCA KONMMUYECTBO IK3EMMIAPOB U PACCTOAHME MeXay
BbICTyNamun. B wapHupe nmeetca 13 BbicTynoB Ha pacctosiHuy 50 mm gpyr ot gpyra.

Direction 1

Spacing  [20.00mm
Instances:; [13

370 nepBas feTasnb WapHUpa. MNpu co3gaHny BTOPOW AeTann MeCTOMOSIOXKEHNUA BbICTYNOB MEHSIOTCA
Tak, u4ToObl 0be AeTann COBMECTUNNCH.
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Ona nony4vyeHuA JONONHUTENbHON I/IH(I)OpMaLI,VII/I CM. pa3sgen JluHeliHble maccugbl B cnpaBkKe.

[No6aBneHne Kaemkun

Kaemka — 3TO IMCTOBOWN MeTafNIMYECKNA MHCTPYMEHT, KOTOPbIN CrmbaeT Kpal AeTann U UCMOoNb3yeT
TaKylo e TOMNLUHY MOAenu, uyto 1 6a3oBbi dnaHel.

B stom npumepe, yTOObI 3aBEepPHYTb NCT MeTalyla NCNOJIb3YeTCA 3akKaTaHHAA KaeMKa.

YpoK no n1cToBomy MeTanny cM. B ydebHOM mocobum Jlucmosoli memasn.

AnbTepHaTUBHDbIN NOAXO0A K NPOEKTNPOBaHNIO

Jpyrum cnocobom NpoeKTUPOBaHKA LapHUpa ABNAETCA NOCTPOEHNe ero 3aKaTaHHOWM CeKLMn Kak 4YacTu
6a30BOW KPOMKK. B gaHHOM nprimepe Bam He NOHagobuUTca MHCTPymeHT Kaemka.

Bo-nepsbix, ¢ nomoLblo UHCTPYMeHTOB JInHnA n KacatenbHaa gyra co3gaeTca 3CKU3.

BO‘BTOprX, 3CKWN3 BbITArMBaeTCA C NOMOLUbIO I/IHCprMEHTasa3OBa$I KpPpOMKa.

3aTeM C nomoublo BbITAHYTOrO Bblp€3a CO3[aeTcA I'IepBbIVI BbICTYn.
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v

HaKOHELl,, C NOMOLLbIO NHCTPYMEHTAa JInHeMHbIN MaCcCUB CO3JaeTCA HECKONMbKO Bblpe30B.

Wcnonb3oBaHne WHCTPYMEHTa Kaemka obecneuviBaet 6OJ'IbLIJYIO FI/I6KOCTb, ecnn HEO6XO,D,I/IMO N3MEHUTb
pagnyc, TUN KaeMKn U MNMooXKeHne.
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B aTOM rnaBe onucbiBalOTCA CregytoLmne Tembl:

e OnpepeneHve c60pKu

e MeToabl NPOEKTPOBaHUA COOPKM
e lMoaroroBKka c60pKu

e ConpsaxeHuna

e KOHTeKCTHOe NnpoeKTnpoBaHue

e 3arpy3ka c6opku

e [lpocmoTtp c60pKM

B 3ToM pa3gene getanu wkada yMbiBasibHIIKA, ONCaHHbIE 1 CO3AaHHble B [leTanu, NCnonb3ylTca As co34aHus
TaKMX y3/10B, KakK KOHeL, TpyObl 1 pyukn KpaHOB. 3aTem y3Jibl 00beAUHAIOTCA B COOPKY — YMbIBASIbHUK.

OnpepeneHne co6opKn

C6opKa - 3To Habop CBA3aHHbIX AeTanei, CoOXpaHeHHbIi B ogHoM daiine gokymeHta SOLIDWORKS c
pacwmpeHvem .sldasm .

C6opKN:
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® coaepXxat oT ABYyX OO 6ornee TbicAUM KOMMNOHEHTOB, KOTOPbIE MOTYT ObITb AetTanAaMmn nn opyrummn
C60pKaMI/I, Ha3bIBalOWMMUNCA Y31laMIn C60pOK

L4 OTO6pa)KEHI/Ie OBVKEHMA CBA3aHHbIX geTanen B npegenax oonyCcrtnmbixX cTeneHemn CBO60,D,bI

B3anMoCBA3M MeXay KOMMOHEHTaMUN B COOPKE OMPERenstoTcA C MOMOLLbIO COMPSXKEHNUN COOPKM.
KOMMOHEeHTbI CHOPKM CKPEMIAOTCA C MOMOLLbIO Pa3fIMUHbIX TUMOB COMPSXKEHUI, Hanpumep "coBnageHune",
"koHLEeHTpUYHOCTL", a Takke "paccTosHue". Hanpumep, KOMMOHEHTbI PYYKM KpaHa COMPAratoTca C
KOMMOHEHTaMM OCHOBaHMWA KpaHa C MOMOLLbI0 COMPSXeHnn "KoHueHTpuuHocTh" 1 "coBnapeHune".
ConpsXeHHble KOMMOHEHTbI CO3AatoT y3e M3NnBa. B fanbHeliwem 3TOT y3en 6yaeT BKIOUYEH B MABHYIO
c60pKy YMblBaNbHMKA, 1 COMPSXKEH C APYTIMI KOMMOHEHTaMK B c6OpKe yMbIBaSibHIKA.

MeToAbl NPOEKTUPOBaHNA COOPKM

CO0OpPKM CO3[al0TCA C MOMOLLbIO ABYX OCHOBHbIX CMOCOGOB: MPOEKTUPOBAHUE CHU3Y BBEPX U CBEPXY
BHU3.

MOoXHO Takxe Mcrnosb3oBaTtb 06a crnocoba. C NomMoLbio N060ro 13 3TVX CNOCOOBOB MOXHO COMpPAraTb
KOMMOHEeHTbI AnA co3faHua cbopkmn munm y3na (cMm. ConpsikeHus).

NMpoekTnpoBaHne CHN3y BBEpPX

Mpu NpoeKkTMpoBaHUN CHU3Y BBEPX CHauasa co3faloTcA AeTanu, 3aTeM OHUW BCTaBAAIOTCA B COOPKY U
COMPAraloTCA cornacHo TpebosaHMAM npoekTa. MpoeKTupoBaHMe CHU3Y BBEPX - 6Gonee NpefnouTUTENIbHO
NPy UCMONb30BaHUMN 3apaHee CKOHCTPYMPOBAHHbBIX, FOTOBbIX AeTane.

MpenmyLLecTBO NPOEKTUPOBAHNA CHU3Y BBEPX COCTOUT B TOM, UTO KOMMOHEHTbI NPOEKTUPYOTCA
He3aBMCMMO, MO3TOMY MX B3aMMOCBA3M U MOBTOPHAA reHepaLumsa npolie, Yem npu NpoeKkTUpoBaHUN
cBepxy BHM3. MeTog NpoeKTMPOBaHUA CH3Y BBEPX MO3BOJIAET COCPEfOTOUNTHLCA Ha OTAENbHbIX AeTanax.
OH xopol B TOM Cllyyae, Korga He Hy)KHO co3faBaTb CCbIIKM, ynpasnalowme pasmepom 1 ¢opmon
JeTanen OTHOCMTENbHO ApYyr Apyra.

Mpu cozgaHmm 6OMbWINHCTBA KOPOOOB YMbIBASIbHUKOB UCMOJIb3YeTCA NMPOEKTMPOBAHME CHU3Y BBEPX.
Takue KOMMOHEHTbI, Kak pakoBMHa U M3NMB, CO3AAIOTCA B OTAENbHbIX OKHaxX AieTanen. 3aTemM OTKpbIBaeTcA
[OKYMEHT cO0pKM, B Hee [06aBNAOTCA KOMMOHEHTbI U Pa3finyHble COMPAMEHUA.

MNpoeKkTupoBaHne cBepxy BHU3

Mpy NPOEKTUPOBaHUN CBEPXY BHM3 paboTa HauMHaeTcA B cbopke. MOXHO MCNONb30BaTb FEOMETPUIO
OfHOV AeTanu ona onpefeneHust Apyrux AeTanei, Ans Co3gaHus 3EMEHTOB, KOTOpble BAWAIOT Ha
HeCKONbKO AeTanen, uin ans co3naHna o6paboTaHHbIX 3/IEMEHTOB, KOTOpble A00aBAAIOTCA TOJIbKO Moc/e
cbopkm feTaneir. Hanprmep, MOXXHO HauaTb C KOMMOHOBOYHOMO 3CKM3a UK onpeaenvTb MeCTOMNONOXKeHMS
3adMKCUPOBAHHBIX AeTanen, 3aTem CNpOeKTUPOBaTh AeTaNn B COOTBETCTBUM C STUMU ONpefeneHnamMu.

npOEKTVIpOBaHVIe CBEPXY BHU3 TaKXKe€ Ha3blBA€TCA KOHTEKCTHbIM MPOEKTUPOBaHUNEM.

Hanpumep, MOXXHO BCTaBWTb feTajlb B COOPKY, 3aTeEM Ha OCHOBE 3TOW feTanu Co3AaTb XOMYT.
MpoeKTUpOoBaHME CBEPXY BHU3 U CO3AaHME XOMYTa B KOHTEKCTE MO3BOMISET CO3AaBaTb CCbIKM Ha
reomMeTpuio MoZenn, TeM CaMbiM MOXHO YMNPaBNsATb pPa3MepamMmn XoMyTa MyTeM CO3LaHUA FreOMETPUNYECKUX
B3aVMOCBA3el C UCXOAHON feTanblo. Takum 06pa3om, ecnn U3MEeHAETCA pasmep AeTanu, XOoMyT
OOHOBNIAETCA aBTOMATUUECKU.
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Kpome Toro, ana cosgaHns wkadpa ymbiBasbHUKA MCMOSb3YeTCA NPOEKTUPOoBaHMe CBepPXy BHU3. B
KOHTEKCTe CO0PKU CO3faloTcs ABe noABoAsLiMe TpyObl. 3aTemM CO3[alOTCS CCbUIKM Ha pa3mep U
pacnonoxeHvie y3na KpaHa 1 Wwkada ymbiBasbHUKa ANA onpefeneHns noaBoaawmx Tpyo.

MoaroroBka c60pKn

I'Iepep, nocTpoeHnem C60pKI/I HEO6XOJJ,I/IMO noaroToBnUTb €€ KOMMNOHEHTbDI.

B sTom pasnene ncnonb3yrTca aeTann LI.IKad)a YMbiBaJibHVKa, CO3aHHblE B [etann. YMbIBanbHUK
BK/lOYaeT B cebs cnepytowne ysnbl.

e KpaH 1 pyykun KpaHoB
e [lBepua 1 penkn
® Y3en ggepubl, WwKadp v WapHMp
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\

KpaH n pyykn KpaHOB [Bepua n penku

Y3en asepupl, WKad v WapHUp

Ona kaxxgoro OOKyMeHTa y3/a C60pKI/I BbINONTHAKOTCA Cieayowne JencTena go COMpPAKEHNA KOMMOHEHTOB:

e 3arpyska U NpuBA3Ka NEPBOro KOMMOHEHTa K NCXOOHOW TOUKe cOopKU

L4 3arpy3Ka AONONMHUTENbHbIX KOMMOHEHTOB
L4 HQDEMELLI,GHVIE N pacnonoXeHmne KOMMOHEHTOB

ConpsaxeHus

ConpsaxeHra NO3BOJIAIOT TOYHO PACMONOXKUTL KOMMNOHEHTbI B COOPKe OTHOCKUTENbHO ApYr Apyra.
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PacnonoeHne KOMMOHEHTOB OnpeaensieT cnocob vx nepemeLlieHrs 1 BPaLeHns No OTHOLEHNIO APYr
K apyry. ConpskeHne CO3AaeT reoMeTprUecKre B3aUMOCBA3M, TakMe KaK CoBMageHune,
nepreHAnKYNSAPHOCTb, KacaTenbHOCTb U T.4. Kaxpgoe conpskeHve AeNCTBUTENbHO AN ONpeaeneHHbIX
COYETaHUI reomeTpryeckrx Gopm, HanprMep KOHYCOB, LWIVHAPOB, MIIOCKOCTEN U BbITSXKeK. Hanprimep,
eC/I KOHYC COMPAraeTca C APYrMM KOHYCOM, OeNCTBUTESbHbIE TUMbl COMPSKEHUIA, KOTOPbIE MOMHO
MCNonb30BaTh, BKNoYatoT "coBnageHue", "KoHueHTpuuHocTb" 1 "pacctoaHune" (cm. ConpskeHue
CoBnageHue).

Y3en KpaHa

B 3aBMCMOCTM OT CNOXHOCTU C6OpKM (KONMUYEeCTBa OTAENbHBIX KOMMOHEHTOB) MOXHO OTKPbITb OAWH
WY BCE KOMMOHEHTbI. B nprimepe KpaHa umeloTcs 4Ba KOMMoHeHTa (KpaH 1 pyyka), MoSTOMY MOMHO
OTKpPbITb [1Ba OKHa AOKYMeHTOB. [locnie oTKpbITUA KOMMOHEHTOB HEOOXOAMMO OTKPbITb HOBbIV JOKYMEHT
cO6OpKM, B KOTOPLIV NMOMELLAIOTCA KOMMOHEHTbI.
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1 HoBblil fOKYMeHT c60pKM

2 KomnoHeHT "kpaH"

3  KomnoHeHT "pyuka"

B c6opKy MOHO ,E|,O6aBI/ITb HECKOJIbKO 2K3eMMJ1IApoB opHon pgetanu. He HY>KHO CO3[aBaTb YHUKaJ1bHYIO
AeTanb AnAa KaXaoro KOMrMoHeHTa B c6opKe.

TpebyeTcs pasmMecTTb HUXKHIOK YacTb KOMMOHeHTa "pyuka" Ha NOCKOM OCHOBaHUM KOMMOHEHTA "KpaH",
uTo6bl PyUKa pacrofaranacb Ha KpaHe. Kpome TOro, Hy»KHO OTLIEHTPOBaTb KOMMOHEHTbI "pyuka” Ha
CTEPXKHAX KpaHa, uyTo6bl MPaBUIbHO PACMONOXKNUTDL UX. LA NO3NLMOHNPOBAHNS KOMMOHEHTOB
MCNosb3yoTca conpskeHns "cornageHmne” n "KOHLEHTPUYHOCTL".
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3arpysKa nepBoro KOMNoOHeHTa c6opKu

Mpw co3aaHnmM COOPKM HAUHMTE C KOMMOHEHTA, KOTOPbIV ABMAETCA HEMOABVXKHBIM OTHOCUTENIbHO APYrUX
KOMMOHEHTOB. JTO KOMMOHEHT, KOTOPbIV MPUBA3LIBAETCA WIN GUKCUPYETCS B UCXOAHON TOUKe COOpPKM.
B npumepe y3na KpaHa NpuBA3bIBAETCA KOMMOHEHT "KpaH".

anIBFl3KOIz nepBoro KOMMOHEHTa obecneunBaeTcs BblpaBH/BaHNE niockocTen B 06oumx OOKYMeHTaXx.

BBeanTe nepBblii KOMMNOHEHT B AOKYMeHT . sldasm cnepyowyim obpasom:

e BbibepuTe umMa KOMMOHeHTa B AepeBe KOHCTpyuposaHus FeatureManager pokymeHTta .sldprt
1 nepetawuTe ero B AOKYMeHT . sldasm.

¢ YT06bl PaCMoNoXnTb NEPBbI KOMMOHEHT B UCXOAHOW TOUKe JOKYMeHTa . sldasm, nepeTawure ero
Ha MCXOAHYI0 TOUKY B rpaduyeckori o0bnacTv unm B Kakoe-nmbo mMecTo fepeBa KOHCTPYUPOBAHMS
FeatureManager. lMNepeTackmBaHue ero B fepeBe KOHCTpyupoBaHusa FeatureManager tpebyert
MeHee TOUYHOTO ABUXKEHUA MbILbIO Y aBTOMATUYECKMN BbIPOBHAET NCXOAHYIO TOUKY AeTanu U UCXOQHYI0
TOUKYy CcHopKMU.

Mo mMepe NpeacTaBieHVsA KaXKOoro KOMMOHEHTA B JOKyMeHTe .sldasm, KOMMNOHEHT NoABMAeTCA B
fepeBe KoHCTpyupoBaHusa FeatureManager.

3arpy3Ka AONOJIHNTEe/NIbHbIX KOMIMOHEHTOB

3arpyska gpyrvmx KOMMNOHEHTOB COHOPKM OCyWEeCTBAAETCA NyTem Bbibopa KOMMOHEHTa B gepese
KoHcTpympoBaHua FeatureManager gokymeHTta . sldprt u nepetackmBaHus KOMMOHEHTa B
rpaduueckyto obnactb fokymeHTa . sldasm. B npumepe y3na KpaHa nepeTackMBaloTCa [Ba dK3emmnisapa

pyuKHu.

MepBbIi fO6GaBNAEMbIi B COOPKY KOMMOHEHT GUKCUPYETCA B MPOCTPAHCTBE MO YMOMYaHWIO, YTO
MOMe3HO AN COMPSKEHUA KOMMOHEHTOB. O6bIYHO BbIOMPAETCS KOMMOHEHT, KOTOPbIV HYXXHO
3apVKCMPOBATb; OAHAKO B AasIbHEMLLIEM MOXHO U3MEHUTb GUKCUPYEMbI KOMMOHEHT.

63



C6opKu

KomnoneHT "kpaH" ¢ ncxogHom toukon (ncxoaHas MepBbit 4OGABNEHHDbIN KOMMOHEHT "pyuKa"
TOUKa COOPKM 1 UCXOAHAA TOUKA KOMMOHEHTa)

Bropoi pobasneHHbli KOMMNOHeHT "pyuka”

Pacnono)xeHune fOMNONMHNTENbHbIX KOMMNOHEHTOB

Mpu BHeCeHUN [OMONHUTENIbHBIX KOMMOHEHTOB B COOPKY MX MOXHO PacrofoXuTb B lo6oM mecte
rpadunueckori 06macTu. 3aTeM MOXHO NepeTalMTb KOMMIOHEHT NIeBOM KHOMKOW MbIliK H6nuvKe K nepsomy,
npuBA3aHHOMY KOMMOHEeHTY. C MOMOLLbIO MPaBOW KHOMKU MbILIV MOXHO BpallaTb KOMMNOHEHT, NpuiaBas
€My HY>KHYI0 OpueHTauuio.

OcCTaBbTe HEKOTOPOE PACCTOSHME MEXAY KOMMOHEHTaMM, YTo6bl BUAETb COOTBETCTBYIOLME UM OBNacTu.
MN3MEHUTb OPMEHTALMIO KOMMOHEHTOB MOXHO C/IegyloWnmy cnocobamu:

e (CpepHsA KHOMKa MbIWW: BpaLlaeT BCE KOMMOHEHTHI.
e CpenHss KHoMKa Mblum npu Haxkaton kKnasuwe Ctrl: nepemeulaet Bce KOMMOHEHTDI.
e Koneco Mbilwn: yBeMUYMBAET UM YMeHbLUAeT MacluTab BCEX KOMMOHEHTOB.
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otn (I)yHKLI,I/II/I MbIlLI MOMOratT Bbl6|/lpaTb KPOMKU’, TpaHW 1 gpyrue 061:>EKTbI, HEO6XO,D,VIMbIe anAa
npuMeHeHuA COI'Ipﬂ)KEHI/IIZ.

ConpsxeHune CoBnageHue

YTobbl co3patb conpskeHne "coBrnageHme" mexgy komnoHeHTamu "pyuka" n "kpaH", npucoeguHute
HVKHME MJIOCKME TPAaHN PyYeKk K BEPXHeW MiOCKOW rpaHu KpaHa.

BepxHAs niockas rpaHb KOMMOHEHTa "ocHOBaHne
HuXHAA Nnockas rpaHb pyyek KpaHa KpaHa"

B pe3synbTaTe NprMeHeHMs cOMpsikeHusa "coBnageHne" KOMMNOHEHT "pyuka" nepemelyaerca 6amxe K
KoMMoHeHTy "kpaH". O6paTute BHMMaHWe, YTO Bbl BCE €eLie MOXKeTe CABUHYTb PYUKY B N060OM
HanpaeneHn BOO/b BEPXHEN rpaHu KpaHa, MepeTawmB ero JIeBON KHOMKOW MbIWK, YTO YKa3blBaeT Ha
Heo6X0AMMOCTb BTOPOro COMPSXKEHUA ANA AaSbHENWEro onpeaeneHs NooXeHNa 4ByX KOMMOHEHTOB.

ConpsxeHve Tuna KOHLEHTPUUYHOCTb

BbiGepuiTe nobyo LMANHAPVYECKYIO TPpaHb Ha pyuyke KpaHa. 3atem BbiGepuTe LUIVHAPUYECKYIO rPaHb
CTEPKHA KpaHa (4YacTb KOMMOHEHTa, KOTOpas BCTAB/AETCA B KPbILWKY W COEAUHAETCA C NOABOAALLEN
Tpy6oi1).
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LunmHpprueckasn rpaHb Ha pyyke KpaHa LunuHaprueckasn rpaHb Ha CTEpXKHe KpaHa

Mocne NpYMeHeHMA COMpPsKeHUA "KOHLEHTPUYHOCTL" Mexay KOMNoHeHTamm "pyuka kpaHa" u "kpan",
GyfeT yXKe HEBO3MOXHO NepemelyaTb PYYKy KpaHa BAOJSb BEPXHEN rpaHn KpaHa, YTobbl M3MEHUTb ee
nonoxeHve. OAHAaKO MOXHO BOCMOJIb30BaTbCA JIEBOW KHOMKOWM MbILWW AJIA NEPETACKUBAHWA PYUKM KpaHa
no ee ocu.

YpokK no conpskeHnsam cObopKkm cMm. B yuebHom nocobuun ConpsaxeHus 8 cbopkax.

Y3en KpaHa - anbTepHaTVBHbIN NOAXO0A K NPOEKTUPOBaHNIO

Apyrvm noaxonom K COMPSKEHMI0 KOMMOHeHTOB "KpaH" n "pyuka" sanaeTtcsa ncnonb3osaHue
ABTO-conpskeHuin. Mpun Ncnonb3oBaHUn ABTO-COMPSKEHUI CMCTEMA aBTOMATMYECKIN CO3AaeT HEKOTOpble
conpsxeHus. ABTO-COMPAXKEHUA OCHOBaHbl Ha 0ObeKTe, KOTOPbLIN UCMONb3yeTCsa ANIA NepeTackuBaHms
KOMMOHeHTa.

Mpy NepeTackuBaHWM KOMMNOHEHTOB B COOPKM COMPSAXKEHUS CO3LAOTCA HAa OCHOBE FreOMeTpuK
CYLLECTBYIOLNX KOMMOHEHTOB. ABTO-COMNPSXeHNA aBTOMAaTUYECKN GOPMUPYIOT YUaCTHUKOB CONPSKEHNA
W yCTPaHAIT HeOOXOAMMOCTb B UCMOSb30BaHNM MeHemkepa ceolicTe (PropertyManager) ConpsxeHue.

CyuwlecTByIOT pasnunyHble Tunbl ABTO-conpskeHnin. MOoXXHO MCNonb30BaTb aBTO-COMPAXKEHNA Ha OCHOBE
reomMeTpum AnA co3haHuA COBMAZAOLLMX CONPAXKEHNI MEXAY MIOCKUMW FPaHAMM, HaNnpuUMep BbleNIeHHbIMA
Ha cnepyiollen nancTpauun. Hanpumep, ncnonb3yiite ABTO-CONPsXeHNA, YTOObI CO34aTb COMpsKeHne
"coBnageHne" mexay KoMnoHeHToM "KpaH" 1 Kaxgow U3 pyyek KpaHa. [epeTackMBaHUEM HUXKHEN
rpaHn pyuykmn ¢ Haxkatol Knasuwen Alt moxHo cospatb conpskeHve "coBrnageHne" mexay pyukoin u
KpaHoM.
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Mo»KHO ncnonb3oBaTb ,u,pyr0|7| T™Mn ABTO'COI'IpFI)KEHI/IIZ Ha OCHOBe reomeTpun, yTOO6bI co3aaTb conpAXeHwne
"KOHU,eHTpVILIHOCTb" mMexay AByMA UMNNHOPUYECKUMU TpaHAMN ONnA NOJIHOro onpepeneHna y3na KpaHa.

CywecTBYIOT Apyrue Tunbl ABTO-COMPAXKEHWI, BKNloUYasa ABTO-COMPSXKEHNA HAa OCHOBE 3/IEMEHTOB 1
ABTO-CONPSXKEHNA HAa OCHOBE MACCUBOB. [NA NOnyyeHUs JOMOSIHUTENbHON MHPOpMaLMK CM. pa3gen
Asmo-conpsxeHus - O630p B cripaBke.

Y3en aBepubl

Ona aeepubl WKada NCronb3yoTca conpspkeHuna "conageHmne” mexay KoMnoHeHToM "agepua” n yeTbipbma
KomnoHeHTamu "peiika". C Uenblo COKpalLEeHVsA BPEMEHMN Ha NPOEKTUPOBaHME I Hee TaKkKe
NCMOJb3YIOTCA KOHGUIypauumn peek.

KoHdurypauum no3BonaoT co3gaTb HECKONbKO BapuUaHTOB AeTanu unm cOopku B OAHOM AOKYMEHTE.
MO>HO MCMoMb30BaTb KOHPUIypaLym, UToObl yNPaBAaTb MOGENAMY C Pa3HbIMU pPa3mMepamii, KOMMOHEHTaMU
iy gpyrummn napametpamu (cm. pasgen Mcnonb3osaHue KoHburypaumin getanu).

Kak YKa3blBaJIOCb paHee, OAHY U Ty XKe AeTajlb MOXHO UCNOJIb30BaTb B c6opKe HECKOJIbKO pas. Kpome
TOro, B KaXaoM 3K3emMmmiAape aetajin Moryt ncnoib3oBaTtbCA pa3Hble KOHd)VII'ypaLI,VIVI.

B y3ne aBepubl ncrnonb3yoTca KoHourypauumn. VimeeTcs yetbipe sK3emnisipa KoMroHeHTa "peika". [ns
ABYX 3K3eMniApoB ncrnonb3yerca koHourypauvsa short (kopotkas), n oHn pacnonaraiorcs Bgonb
KOPOTKMX CTOPOH ABepubl. [na ABYX APYr1X SK3eMMApoB ucnosnbsyetca koHdpurypaums long (anvHHan).
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Y3en c60pKy C KOMMOHEHTaMK peek

Y3en wkada

B y3ne wkada MCnonb3yoTca ConpsixXeHns Tina "KoHUeHTpudHocTb" 1 "coBnageHue". [na Hero Takxe
ncnosb3yerca conpsikeHne "paccrosHre" mexay WKadpom v OgHUM U3 KOMMOHEHTOB "wapHup".

ConpsaxeHune Tnna PacctoaHune

Onsa conpsxeHua "pacctosaHmne" MCNonb3yeTcs 3HayYeHne, YKasaHHoe 1A pasfeneHns 4BYX OObeKTOB.

B wkady ymbiBasibHMKa C MOMOLLbIO COMpPKeHMa "paccTosHme" WwapHUp pacrofiaraeTca HauayyLm
o6pazom, uTobbl obecneunTb ero HopManbHOe GpYHKUMOHMPOBaHVe. MpaBunbHOE conpskeHne
"paccTosHue" onpepenseTca ¢ NOMOLbIO MHCTPYMeHTa UsmepuTb.

YKa3aB paccTosHus A 06beKTa, COCTOALIEro M3 PasHbIX KOMMOHEHTOB, MOXHO OMPEAeNuUTb, B KaKoM
MecTe PacnonoXmTb WAPHMUP, YTOObI OH He 3acTpeBas MNPV OTKPbITUW ABepLbl KOPO6a. 3HaA TONWWHY
[BEPHOro NPoeMa 1 WMPKHY WAPHMPA, MOXKHO PACMONOKUTb WAPHUP C UCMONb30BaHNEM COMPAKEHMUA
"paccrosiHue".
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M3mepbTe WNPUHY BHYTPEHHEN Y4acTu ABEPHOro npoema

N3mepbTe WMPWHY WapHMPaA, NPUKPENAAEMOro K BHYTPEHHEN YacTy ABEPHOrO Npoema.

MpumeHUTe conpsikeHue "paccTosHne” Ha OCHOBe M3MepeHui Kopoba U WapHUpa.

KOHTeKCTHOe nNpoeKTnpoBaHue

MOHO co34aTb HOBYIO A€Tasib BHYTPU AOKYMeHTa C6OpKM (B KOHTEKCTE CHOPKHM).

Kpome co3gaHua nnv pefakTMpoBaHMs KOMMNOHEHTOB B OTAENbHbIX OKHaxX AeTaneii, nporpamma
SOLIDWORKS no3sBonset co3paBatb Uiy pefakTipoBaTb KOMMOHEHTbI B OKHe cbopKu. MpenmyLlecTtBom
</Z1>sasnaetca </Z2>710, </Z3>ut0 </Z4>MOXHO </Z5>co3patb </Z6>ccbinky </Z7>Ha
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</Z8>reometpuio </Z9>opHoro </Z10>komnoHeHTa, </Z11>ut06bl </Z12>C03aaTb </Z13>1nN
</Z14>un3menntb </Z15>ppyroin </Z16>komnoHeHT.</Z17> CozpaHune </Z1>ccbinkn </Z2>Ha
</Z3>reometpuio </Z4>ppyroro </Z5>komnoHeHTa </Z6>o06ecneunBaet </Z7>npaBunbHoCTb
</Z8>cosmewennsa </Z9>vacren </Z10>peek </Z11>ppyr </Z12>c </Z13>ppyrom.</Z14>
JTOT MeToA MPOEKTUPOBAHNA HA3blBAETCA MPOEKTMPOBAHNEM CBEPXY BHU3 UM KOHTEKCTHBIM
MPOEKTUPOBAHNEM, TaK KaK paboTbl BbIMOMHAETCA B KOHTEKCTE CHOPKM.

B c6opKe ymblBanbHMKA UMeETCA [Ba NPVMEPa KOHTEKCTHOMO MPOEKTUpoBaHua. OguH npumep - 3To
AMameTp KOMMOHeHTa "nogpoadAwan Tpy6a" 1 KomnoHeHTa "cnivBHas Tpy6a". Oba KomnoHeHTa "Tpy6a"
ABMAOTCA HOBbIMYM AETaNAMM, CO3AAHHBIMU B KOHTEKCTE COOPKNM. [pyroi nprumep - Bbipes 4/ OTBEPCTMi
B 3a[HEN 4YacTU WKada yMbIBabHIKa. KOpob yMblBasibHMKa - 3TO CyLLECTBYIOWAA AeTajb, KOTOpas
penakTUpyeTcs B KOHTEKCTe CO0PKM. ITU NpUMepbl 06CyKaaloTca B Cledylowmx ABYX pasgenax.

Mo Mepe Co3haHMA OeTann B KOHTEKCTe NMporpamMma BKIKOYAET YC/NIOBHbIE 3HAKWN U MapamMeTpbl C
I/IHd)OpMaLlVIeVI O B3aMMOCBA3AX B 3/1EMEHTaX.

[lnsa nonyyeHnsa [OMOMAHUTENIbHOW MHPOPMALIM O CO3JAHNM KOHTEKCTHbIX KOMMOHEHTOB CM. pa3gen
Co30aHue demarnu 8 cbopKe B CripaBKe.

Co3flaHMe KOMMNOHEHTa CO0PKM B KOHTEKCTe

OunameTp KomnoHeHTa "noasoadALLas Tpy6a" 3aBUCUT OT AMAMETPa CTEPXKHA KpaHa. MKenatesibHo co3faTb
KOMMOHeHT "noasopsaiasn Tpyba" B c6opke, UTo6bl MOXKHO GbII0 CO3AaTb CCbIIKY Ha FEOMETPUIIO CTEPXKHS
KpaHa. [na co3paHuA CCbiIKM Ha FeOMETPUI0 CTPEXKHA KPaHa Mpu CO34aHNM 3CKMU3a B KOMMOHEHTe
"nopeopAwan Tpy6a" ncnonbsyoTcs napameTtpbl Mpeo6pasoBaHne 06bekToB 1 CMelteHne 06beKToB.
3Ta Ccbifika rapaHTUPYeT, UTo pasMep NoasoasLle TPYObl M3MEHWUTCA NPV U3MEHEHUN Pa3Mepa CTePXKHS
KpaHa. JTOT MeTo[ MOXHO UCMOJb30BaThb A/A CO34aHMA KOMMOHEHTa "cimBHas Tpy6a", KOTopbIi 3aBUCKT
OT AVaMeTPa BbIXOAHOrO CTEPXKHA Ha HUKHEN CTOPOHE pesepByapa.
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WNcnonb3yiite napametpbl NMpeo6pa3soBaHne BbITAHWTE 3CKM3, UTOObI CO34aTb MydpTy mMexay
06beKToB 11 CMeLleHne 06beKTOB /1A CO3aHNA CTep)KHEM KpaHa v noppogsLlen Tpyoou.
MydTbl MEXOY CTEPXKHEM KpaHa U NogsopsLlei
Tpybori

M3meHeHne KOHTEKCTHOW AeTanun cOopKm

PacnonoxeHne oTBepCTUIi B 3aAHEN YacTy KOPOo6a YMbIBasIbHUKA 3aBUCUT OT AIMHbI KOMMOHEHTOB
"nogsopgawan Tpy6a" n "cnimeHaa Tpy6a". MenatenibHO OTPeAAKTMPOBATb KOMMOHEHT "Kopob
yMbiBafibHMKA" B c6opKe, UTOBbl MOXHO ObIIO CO3AaTb CCbIIKY Ha FreOMeTPuUio NOABOAALLMX W CIMBHON
Tpy6. [ CO3aaHMA CCbIIKM Ha reoMeTpuio TPpy6 AnA 3CKM3a Bbipe3a B KOMMOHeHTe "KOpo6 yMblBasibHMKA"
NCMONb3YEeTCA UHCTPYMEHT 3CKn3a CmelyeHne o6 beKToB. JTa CCbifIKa FrapaHTMPYeT, UTO MOJNOXKEHME 1
pasmep OTBEPCTUIA U3MEHWTCA MPU U3MEHEHNW MOSIOKEHVA 1 Pa3Mepa MOABOAAWMX U CIIMBHON TPY6.

71




C6opKu

MopBoasawme u cnnBHas TPy6bl nepeq MopBopsAwme u cnuBHas TPYObl NOC/E KOHTEKCTHOTO
KOHTEKCTHbIM Bblpe30M Bblpesa

3arpysKa c6opkm

Mo»Ho cywiecTBeHHO NOoBbICUTb CKOPOCTb 06pa6OTKVI 6oNbLUMX C60pOK 3a CYET NCnoJib3oBaHNA
COKpalweHHbIX KOMMOHEHTOB.

Mocne co3gaHna C60pKl/| €€ MOXHO 3arpy3nTb C NOJIHOCTbIO peLleHHbIMN I COKPaLLeHHbIMN aKTUBHbIMA
KOMMOHEHTaMW.

e Korga KOMMOHEHT MOMIHOCTbIO peweH, B NaMATb 3arpy»atoTca BCe AaHHble ero moaenu.

e Korga KOMMOHEHT ABNAeTcA COKpalleHHbIM, B MaMATb 3arpyxaeTca TOJIbKO HEKOTOpPaA 4YaCTb AaHHbIX
ero mogenn. OcTaBwMeca gaHHble MOgenun 3arpy»atTtca no mepe HEO6XO,EU/IMOCTI/I.

3arpy3Ka C60pKI/I C COKpaWEeHHbIMA KOMMNOHEHTAMWM BbINONMHAETCA 6bICTpee, 4Yem 3arpyska TOM Xe C60pKVI
C NONMHOCTbIO pPeLUeHHbIMN KOMMOHEHTaMW.

COKpaLLLEHHbIe KOMMOHEHTbI ABNAIOTCA 3¢¢QKTVIBHbIMVI, MNOCKOJIbKY NOJiHble AaHHblE MOoAenn onA
KOMMOHEHTOB 3arpyatTcA, TONIbKO Korga 31O HeO6XO,D,I/IMO.

I'IepeCTp0|7|Ka C60pOK C COKpaWweHHbIMN KOMMNOHEHTaMW BbINOJIHAETCA 6bICTpee, NOCKOJIbKY OLEHNBAETCA
MeHbLuee yncno getanen. OgHako conpAXeHnA Ha COKpaLeHHbIX KOMMOHEHTaX peleHbl, 1 cyuwecTeyowne
conpAXeHnAa MOXXHO pedaKkTupoBaTb.

Llkad ymblBanbHUKa ABNAETCA OTHOCMTENbHO MPOCTON COOPKON, MO3TOMY BbIMIPbILW B ObicTpogencTaum
NPy MCNONb30BaHUWN COKPALLEHHbIX KOMMOHEHTOB OyAeT He3HaunTeNbHbIM.

MpocmoTp c60pKn

B nporpamme SOLIDWORKS wumetotca paszfimuHble MHCTPYMEHTbI 4fid CBOPOK, C MOMOLLbI0 KOTOPbIX
MOHO OTOOpaXKaTb, TECTUPOBATb U YKa3blBaTb Pa3Mepbl AN KOMMOHEHTOB COOPKU Nocsie NpUMeHeHNs
COMpPSAXeHUN.

HEKOTOpre NHCTPYMEHTDI C60pOK BK/O4aloT.
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CkpbiBaHMe 1 OTOGpaXkeHNe KOMNOHEHTOB

MOXHO CKpbITb MM 0TO6Pa3NTb KOMMOHEHTHI B Fpaduyeckon obnactu. CKpbiBaHNME KOMMNOHEHTOB YacTo
no3sonAeT BblbpaTb KOMMNOHEHTbI NPK A06aBEHNN COMPAXKEHNIN UNN CO3AaHNUN KOHTEKCTHbIX AeTanen.
Hanpumep, uto6bl BbIGpaTh BHYTPEHHWI 1 HApPYXHbBIN AUAaMeTpbl CTEPXKHEN KpaHa, MOXHO CKpbITb BCe
KOMMOHEHTbI, KpOMe y3/1a KpaHa, a 3aTeM YBeNnunTb, NMOBEPHYTb WM U3MEHUTb BUf, Kak TpebyeTcs.

CKpoliTe BCe KOMMOHEHTbI, KPOME OfHOTO, YBenuubTe, NoBepHUTe 1 U3MeHUTe BUg (ecnu
KOTOpPbIi HeobxoaMM HeobxoanMMo), UToObl BbIGPATL 3MeMeHT

MHCprMeHTbI CKprTb KOMMOHEHTbI 1 0T06pa3lllTb KOMMOHEHTbI He BJINAIOT Ha COMPAXEHNA Mexay
KOMMoHeHTaMu. OHKM BAMAIOT TONbKO Ha 0T06pa)KEHI/Ie.

Pa3sHeceHune c60pKM

B BuAe C pa3HECEHHBIMM YacTAMN KOMMOHEHTbI B COOpKe OTOBPaXKaloTca Ha paccToAHMM ApYr OT Apyra,
4yTOObI 06NErynTH NPOCMOTP. B BUAE C pPasHECEHHbIMM YacTAMU MMEETCA MHOTrO MapaMeTpoB,
onpeaensaLx, HaNnpUMep, Kakme KOMMOHEHTbl BKITIOUNTb, Kakue pPacCTOAHMA UCMNOJIb30BaTh U B KAKOM
Hanpae/ieHN OTOOpaKaTb Pa3HEeCEeHHble KOMMOHEHTbI. Bup ¢ pasHeCeHHbIMU YacTAMM COXPaHAETCA C
KoHdUrypauven coopku nnm ysna.
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OnpepeneHne KOHPANKTOB MeXXAy KOMMNOHEeHTaMM

MoxHo onpefennTb KOHGNMKTbI C APYTUMI KOMMOHEHTaMM NMpK nepemMeLieHn Uv BpaLleHnm
KomnoHeHTa. Mporpamma SOLIDWORKS moxeT onpeaenntb KOHGAWKTbI CO BCell C60pKoi Um ¢
BbIOPaHHOW rPynmno KOMMOHEHTOB, KOTOPble NMepPeMELLATCA B pe3ysibTaTe COMPSXEHWUN.

B y3ne KpaHa 06paTnTe BHUMaHME Ha TO, KaK PY4KM KpaHa COMPUKACcalTCA C KpaHOM. MOXHO YCTaHOBUTb
napametp OCTaHOBUTb NPU KOHPANKTE, YTOObI ONPeAenvTb Hanume KOHGIMKTOB MEXOY KOMMOHEHTaMN.

74



C6opKu

OnpepeneHne KOHPAUKTOB 63 aKTVBHOMO
napametpa OcraHOBUTb Npu KOH$nukKTe. Obpatute
BHVYMaHVe Ha TO, UTO PYuYKMN NMPOXOAAT CKBO3b KpaH.

OnpepeneHne KOHPANKTOB C aKTUBHbIM NMapaMeTpoM OcTaHOBMTb Npu KOHPnuKre. ObpaTnTe
BHUMaHWE Ha TO, YTO PYYKM HE MOTYT MPONTW CKBO3b KpaH.
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B 31Ol rnaBe onucbiBalOTCA Cnegylolwme Temb

® YepTexHble JOKYMEHTbI

e Jluct yepTexka Kopoba ymbiBanbHMKa
e Jluct yepTexka c60pKM KpaHa

e Jlnct yepTexKa c60pKMN yMbIBaNIbHMKA
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l‘|epTE)KI/I ABNAOTCA ABYXMEPHbIMU AOKYMEHTaMW OANA BHEAPEHUA NPOEKTa B NPOM3BOACTBO.

LlepTE)KH blé JOKYMEHTDbI

YepTexn Cco3[aloTcA Ha OCHOBE LIAbNOHOB YepTeXeln. B JOKYMeHTe uepTeXka MMEKTCA INCTbl YepTexa,
cofepallme yepTexHble BUabl. JINCTbl YepTexeln umeloT 6a3oBblit popmar.
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LabnoHbl yepTexein 1 GopmaTbl IMCTOB — pPa3Hble KOMMOHEHTbI. [IporpaMma 1M3HavYanbHO COfepPXKnT
OAVH WABMOH YepTexa U Habop popmMaToB NUCTOB (B aHMNACKUX N METPUYECKNX eAVHMLIAX U3MEPEHNS).
Mpy co3maHuM HOBOrO YepTeXka Ha OCHOBE LIAGMIOHA YepTexa Mo YMOMUYaHMI0 pa3sMep YepTexa He
onpegeneH. MNporpamma npegnaraeT Bbi6pate popmat nucta. GopmaT NnUCTa ynpaBiseT cleayownm:

e Pa3smep nucta yepTexa
e [paHuubl YyepTexa

e bnok 3aronoBka

e MacwTab nucra

LLla6noHbl yepTexen

YTo6bl CO3AaTb AOKYMEHT uepTexa, HeobXxoanumMo OTKPbITh WabnoH yepTexa. LLabnoHbl yepTexeit
CopepKaT OCHOBHble CBeAeHUA O JOKyMeHTe. Heobxoaumo BbiGpaTh OfLMH U3 WAGNOHOB, UMEKOLMUXCA
B nporpamme SOLIDWORKS 1 cogepaliyix MCTbl YepTeXel Mo YMOMUYaHWIO, WIN CAMOCTOATENIbHO
HaCTPOEHHBIX WabnoHOB. MOXHO CO3AaBaTb NONb30BaTENIbCKME LWIABMOHbI YepTexel C NobbiMn 13
CNeayoLWmnX XapakTepucTuK:

e Pasmep nucrta ueptexa (Hanpumep, A, B nnn C)

e YeprexHbiii ctaHgapT (Hanpumep, ISO nnn ANSI)

e EavHuubl n3mepeHusa (Hanpvumep, MUIIMMETPbI UK AIOVMbI)

e HasBaHve 1 NOroTUn KOMMaHuWW, UMs aBTopa ¥ Apyras nHdopmaums

Jinctbl yepTexa

NS uepTeXKei yMbIBaNbHNKA NMOAXOAUT WabnoH YepTexa ¢ pasmepom nvcta C 1 anb6omHol opueHTaumei.
CraHfapTHble popmMaThbl IMCTOB YepTeXel cogepaT PaMKn U OCHOBHbIE HAaAMNUCK Ans anbboMHOro
¢dopmaTa pasmepa C:
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ZC OMPANT NARE:
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JlOKyMEHT yepTexa A/1sl yMbIBaJIbHMKA COCTOUT U3 TPEX JIMCTOB. [JOKYMEHT YepTexka MOXET cofepaTtb
noboe KONMYECTBO JINCTOB YepTeKa, aHaJIOTMUYHO Habopy yepTexkein, HaYePUEHHOMY OT PyKu. JIncTbl
MO>KHO [106aBNATb B Ntob60e Bpems, UCronb3ya noboi dopmaT, He3aBUCMMO OT popmMaTa ApYrux NMCTOB
B [JOKYMeHTe. B HMXHel yacTu rpaduueckoin obnact otobpakaloTca ApMblKA C Ha3BaHWUAMU SINCTOB.

OcCHOBHbIe HapgnNnucn

B HWXHeM npaBoMm yrny OCHOBHOW Hagnucy no YMONYaHUIO COAEPHKUTCA 6/10K 3aronoBKa.

Mocne n3meHeHnsa macwTaba nvcta, Ao6aBNeHWA ABYX JINCTOB U U3MEHeHMA 1 [obOaBneHna 3amMeToK
610K 3aronioBKa 6yfeT BbIrNAfeTb Tak, Kak NoKa3aHo Ha pucyHke. MacwTab n HoMepa CTpaHUL, CBA3aHbI
C CMCTEMHBIMU MapameTpammn U OBHOBAAIOTCA aBTOMAaTMYECKM.

OcHoBHasA Hagnucb obpasyeTt Ga3y AnsA NucTa YepTexka U obocobneHa oT nNucta yepTtexka. OcHOBHasA
HaAnMCb N3MEHAETCA OTAENbHO OT NINCTa YepTexka. OCHOBHbIE HAAMMCK MOTYT COlepPXKaTb Takne IEMEHTbI,
KaK NIMHUW, TEKCT 3aMeTOK, B1UTOBble N306paXKeHUa 1 TouKa NprBA3KK cneuudukaummn. MoxHo ycTaHOBUTb
CBA3b MEXAY 3aMeTKaMUu U CUCTEMHbIMU, A TaKXKe HacTPavBaeMbIMU CBOMCTBAMU.

SolidWorks Corp.

TITLE:

SIZE | WG, NO. REW

C 8112159

SCALE: 1:8 |WEIGHT:  [SHEET1 OF 3
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YepTexHble BUADI

UepTeXkHble BMAbI PA3MELLAIOTCA HA JINCTaX YepTexei U copep»kaT n3obparkeHUs Mofenen, a Takxke
pasmepbl U NPUMeYaHus.

Co3pgaHne t-IepTE)KEVI Ha4YMHaeTCA C NCNONb30BaHNA CTaHAaPTHbLIX BUAOB. M3 3TX BUOOB MOXHO nony4nTb
apyrme Tunbl BUAOB, Hanpumep, FlpOEKLLI/IOHHbIVI Bua, pa3pe3 n MECTHbIN BUA.
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YTo6bl 03HAKOMUTLCA C TEM, KaK PaboTaTh C JOKYMEHTaMU YepTexkeln, BCTaBSATb CTaHZAPTHbIE BUADbI
1 po6aBnATb pa3Mepbl B YEPTEXU, CM. yuebHoe nocobue Ypok 3 - Yepmexu.

Ona nony4dyeHuA JOMNONTHUTENbHON I/IH(I)OpMaLWII/I 0 wabnoHax OOKYMEHTOB, JINCTax ‘-IepTE)KEVI n
YepTeEXKHbIX BUAax CM. CnpaBKy.

JInct yepTexka Kopob6a ymbiBanbHMKA

Jlnct kopoba ymbiBanbHMKA COQEPXKUT CTaHZapTHble 3 BMAA U MMEHOBaHHbIE BMAbI, CO3[aBaemble 13
netanu. Buabl oTobpaxKaloTca B PasfiMUHbIX PEXMMAX U codepKaT pasMepbl U NpUMedaHus.

CraHpapTHble BUADbI

Co3paHue uepTexein 06blUHO HAUMHAETCA C 3 CTaHOAPTHbLIX BUAOB WAV OLHOTO U3 TUMOB MMEHOBAHHOMO
Buga (Hanpumep, nepefHero, BePXHeEro, N30METPUYECKOrO UK C Pa3HECEHHBIMU YacTaMK). DTU BUIb
MOXHO BCTaBNATb U3 OTKPLITOrO JOKYMEHTa AeTafnn unm c6opku, n3 daina unm ms gpyrux BUAOB,
UMEIOLLNXCS B STOM Ke JOKYMEeHTe yepTexa.

3 cTaHQApPTHDbIX BUAA

3 CTaHOapTHbIX BUAA, KaK 3TO U YKa3aHO B MIMEHM, NPeacTaBnsaioT coboi Tpu Braa: cnepean, CBEPXY
1 crnpaBa (NpoeKkuusa No TpeTbemy yriy) Wiy cnepean, cBepxy u ciesa (npoekumus no nepsomy yriy).
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B npoekumn no TpeTtbemy yrny Buj cnepefm no ymonyaHuio otobpaxaeTca cnesa BHU3Y. B npoekunn
Mo nepeoMy yriy BuUfg cnepeau oTobpaxkaetca cieBa BBepxy. [poekunsa no nepsomy yriy o6blYHO
ucnionb3yetca B EBpone. Mpoekuus no Tpetbemy yriy obbluHo ucnonbyetcs B CLUA. B kauecTBe nprimepa
B JAaHHOM pa3fesie UCMONb3yeTcA NPoeKuusa No TpeTbemy yriy.

[ns nonyyeHvs JONONHUTENbHOW MHGOPMALUM O NPOEKLMU NEPBOrO 1 TPETLEro yrina CM. pasgen
cnpaBku [Ipoekyus no nepgomy yaay u no mpemeemy yesy.

3 CTaHAAPTHbIX BMAa LIJKa(I)a YMbIBaJibHMKa — MepBble BAbl, MOMeLWEHHbIE Ha 3TOT JINCT.

==

Ralid o Lorp .

WANEY casmer |0

ST
T Tt
L]

1 Bwupa cBepxy

2 Bug cnepean

3 Bwp cnpaga

MmeHOBaHHbIE BUADI

WmeHa nprcBavBaloTca BUAaM B JOKyMeHTax mogenei. K MMeHOBaHHbIM BUAAM OTHOCATCA':

e (CraHAapTHble opveHTauun, Hanpumep BuUA crepeamn, BUA CBEPXy M U3OMETPUYECKU BUA
e Tekywui Bug mogenu
e HacTpoeHHble NMeHOBaHHblE BUAbI

3atem no6aBbTe U3OMETpUUECKM B WKada (MMeHOBaHHbIN BUA) B uepTexHbIi nucT (NpaBas cTOpoHa
NACTa Ha JAaHHOM PUCYHKE).
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npOEKLI,I/IOHHbIe BUADbI ABNAKTCA OPTOroHasbHbIMM NpOoeKUnAMM CylecTByrownx snaoB.

C 3apHel CTOPOHbI YMbIBa/lbHMKA UMEIOTCA AeTanu, KOTopble HY>KHO 0TOOpasuTb. YTobbl co3paTth BUA
C3afu, CnNpoeumpyinTe BUA CripaBa 1 pa3MecTuTe ero crnpasa (B NMpaBoOW HUXHE YacTu NncTa, Kak
MOKa3aHO Ha CeayloLem PUCYHKe).
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OTo6pakeHne n BbipaBHNBaHNE Buga

[ns yepTeXXHbIX BUOOB MOXHO BblOpaTb PasfnyHble peXnmbl 0ToOpaxKeHus. Ha nucte wkada
YMblBasbHIKA :
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Bupapbi Pexunm oto6paxeHunsn

CrangaptHble 3 (B neBoii yact imcta)  HeBuauMmble nuHUM oTo6paxkatotca. (Ha skpaHe
HeBUAVIMbIE NIVHUM OTOOPAXKAITCA CEepblM LIBETOM, a NpK

pacrneuatke — MYHKTUPOM. )

M3omeTpuueckre (B BepxHel MpaBoi YacTi 3aKpacuTb € KPOMKaMu
nncTa)

3agHve (B NpaBoi HUXKHeN yactn nucta) CKpbITb HEBUAUMbIE ANHUN
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HekoTopble BMAbl BbIpaBHMBAIOTCA aBTOMATUYECKN, HO BblpaBHUBaHVE MOXHO HAapPYLWNTb. 3 CTaHAAPTHbIX
BMJa BblpaBHMBAIOTCA TakMM 0OPa3oMm, YTo Mpw nepetackuBaHuy Buga Cnepegy OLHOBPEMEHHO C HUM
nepemewatotca n Bug Ceepxy, u Bug Cnpaea. Bug CnpaBa MOXeT He3aBUCKMO MepeMeLlaTbCs Mo
ropu3oHTanu, HO He Mo BepTUKanu. Brug CBepxy MOXeT He3aBMCMMO NepemellaTbCa Mo BepTMKanu, HO
He Mo ropu3oHTanu.

Pa3pe3b|, NpPOoeKUMOHHbIE BUAbl N BCNOMOraTe/ibHble BUAbl aBTOMaTU4Ye€CKN BblpaBHUBAKOTCA B HanpaBieHUN
CTpenokK snaa. Mo yMmon4yaHuto MecTHble BUAbI He BblpaBHNBAIOTCA.

MO>HO BbIPOBHATb BMAbI, KOTOpPble He Oblfv BbIPOBHEHbI aBTOMaTnuyeckn. Hanpumep, Bug C3agn ans
WwKada BbIPaBHMBAETCA MO ropu3oHTanu ¢ Bugom Cnpasa, KOTOPbLIA MO YMOMYAHMIO BbIPOBHEH C BULOM
Cnepegu.

,uﬂﬂ nony4vyeHuA JOMNONIHUTENbHOM I/IH(I)OpMaLI,VII/I 06 0T06pa)KEHI/II/I, CKpbITUX N BblpaBHNBaHUIO BUOOB
CM. pa3gen cnpaBku Om06pa)l<eHue U eblpdsHuUsaHue 4epmexHo2o 8uod.

Pasmepbl

Pasmepsbl Ha uepTexxe SOLIDWORKS cBazaHbl ¢ mogenbio. M3ameHenua </Z1>mopenu
</Z2>otpaxaiotca </Z3>Ha </Z4>uepTexe </Z5>n </Z6>Haobopor.</Z7>
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O6bIYHO pa3mepbl CO3[alTCA NO MepPe CO3[aHUA KaXXAoro 3fieMeHTa eTanu, 3aTeM OHW BCTaBnATCA B
yepTexXHble BUAbI. MNpu N3MeHeHUN pa3mMepa B MOAENN YepTex OOHOBIAETCA, a NMpY N3MEHEHUN pa3mepa
MOJeNu B YyepTee M3MeHAEeTCA MoAesb.

MoXHO Takxe [06aBNATb pa3mepbl B JOKYMEHT UepPTEXa, HO 3T pasmepbl ABMSAITCA CNPABOYHbIMU 1
yrpaBnsiemMbIMn; HeNb3A PefakTUpPOoBaTb 3HaUYeHMe CrPaBOYHbIX PAa3MEPOB AJIA M3MEHEHUsA Moaenu.
3HauyeHUA CNpPaBOYHbIX Pa3MepPOB M3MEHSAIOTCA, KOrAa N3MEHSAIOTCA pa3Mepbl MOAeNN.

MoXHo 3afaTb eAuHMLbI U3MepeHUA (Hanpumep, MUITMMETPbI UK GIOMMbI) Y YepTeXHbI CTaHaapT
(Hanpumep, ISO unu ANSI) B napametpax getanusauuu. [Ana ymbiBanbHMKa BbiGpaHbl MUITUMETPDI
n crangapt ISO.

[na nonyyeHna AOMONHUTENIbHOW MHPOPMALIMM O eiHULAX U3MEPEHNA B YepTeXkax CM. pasfen
cnpaBku Pasmepoi-0630p.

BcTaBKa 3/1IeMeHTOB mogenu

WHcTpymeHT BcTaBUTb 3nemMeHTbl Mogenn — 3T0 YAOOHbIN cnocob BCTaBUTb pa3mMepbl CyLLeCTBYOLeN
MoAenn B yepTex WKada. MOXHO BCTaBUTb S1EMEHTbI B BblIOPAHHbIV 3N1EMEHT, KOMMOHEHT COOpPKU,
OOVH YepTeXHbIA BUS UM BO BCE BUADbI.
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Mpw BCTaBKe BO BCe BUAbl (Kak B 3TOM npriMepe) pasmepbl 1 NprMeyaHns 0TOOPaXKaloTCcA B CaMOM
noaxogalem suge. Pasmepbl 3/1eMEHTOB, MOABAAIOWMXCA B YaCTUYHbIX BUAAX, TakMX Kak MecTHbI BUg
unu Paspes, ykasbiBalOTCA CHauyafa B 3TMX BuAaX.

Mocne BCTaBKU pa3MepPOB VMU MOXHO MaHWMYNMPOBaTb. Hanpumep, MOXHO NepeTawnTb UX HA MECTo
Unn B Apyruve BuAbl, CKPbITb NX WUV OTPEeAAKTUPOBATb NX CBOMCTBA.

Ecnn mogenb cofepXunT nNpriMeyaHusi, C MOMOLLbIO 3TOI »Ke npoLeaypbl MOXXHO BCTaBUTb NpUMeYaHus
B UepTexu.
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CnpaBou4Hble pa3mepbl

Ha nucre "lWkad ymbiBanbHMKa" nmeeTca Bug cagm, Utobbl 0TOO6Pa3UTb pasmMepbl OTBEPCTUN B LWKady,
npefgHa3sHauyeHHble AnA MNOABOAAWMX U CIMBHbLIX TPY6.

|

270

30

CnpaBoyYHble pa3mepbl MOMOraloT ONpPefenuTb PACcnoioKeHNE OTBEPCTMIA. MOXXHO yKa3aTb, 3aKiiovaTb
NN aBTOMATUYECKM CMPABOYHbIE Pa3mepbl B CKOOKM.

K Apyrvm Tvnam CrpaBoYHbIX Pa3MepoB OTHOCATCA pa3Mepbl 6A30BOI NMHKN 1 Pa3Mepbl MO BePTVKaIbHOM
ocn. Hanpumep, MoXHO A06aBUTb pa3mepbl MO BEPTUKANbHOM OCK B BUA criepeau AnA WwkKada, Kak
MOKa3aHO Ha PUCYHKEe HUXe.
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Mo»HO A06aBUTb pa3mepbl AN KPOMOK, BEPLIVH 1 Ayr. Bo n3bexxaHve nepekpbiTua pasMepsbl
aBTOMaTMyeckn crmbatotca. MoXxHO 0To6pasnTb pasmepbl Mo BepTMKanbHON ock 6e3 Lenodkn (cTpenok
MeXay NMHUAMKN NPOANEHNA 4N1A Pa3mMepoB).

L e e e
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YcnoBHble 0603HaYeHNA OTBepPCTUIA

MoHO yKa3aTb 0603HauYeHVss OTBEPCTUI NPV CO3AaHMU OTBEPCTUI B MOAESIAX C MOMOLLbIO MacTepa
"OtBepctue nop kpenex". Mactep "OtBepcTue nop Kpenex" coszgaeT v pasmellaeT onpeaensaemble
BaMN OTBEPCTUA [ANA TAKMX KPENEKen, Kak BUHTbI C LIEKOBKOW U 3€HKOBKON M OTBEPCTMA MOA METUUK.

84



Yeprexn

HaHHble NPOEKTNPOBAHNA, TaKNe KaK AnamMeTp, ITI)/6I/1Ha N LeKOBKa, CTaHOBATCA 4aCTblo 0603HayeHus
OoTBEPCTNA aBTOMATUYECKNU.

O603HaueHNA OTBEPCTUIA NOMOTYT yKa3aTb pa3mep W rnybuHy otBepcTuii B wKady. O603HaueHus
OTBEPCTUI NPeLCTaBNAIT COB0 NPUMEYaHUs, KOTOPbIE TaKXKe ABAAITCA pa3MepamMu. T 0603HaUYeHNs
pa3mMepoB pacrnonaraloTca B BuAe C3aau.

@55 THRU

XO,

@20 THRU

NMpumeyaHuna

MNMoMrMO pa3mepoB, B MOAENN U YEPTEXM MOXKHO [00aBATb ApYyrve TUMbl NPUMeYaHnin Afid CooOLeHUs
NPOV3BOACTBEHHON UHOPMaLUN':

® 3ameTKu

e (0603HauyeHNs OTKIIOHEHUsI GOPMbI

e 0O603HayeHVe 6a30BOW NOBEPXHOCTU

® YKasaTenu ueHTtpa

e (O603HaueHMe LWepOXOBaTOCTM NMOBEPXHOCTU

e O603HauyeHNA ocHoBaHMA 6a3bl

e (O0603HaueHUsa CcBapKmn

e [lo3vunn 1 rpynnbl NO3ULMNA

e bBnokn

e MHOXECTBEHHbIE U30THYTbIE IMHUW YKa3aTesnei
e |lTpuxosKn

e (O603HauyeHuA wWTndTa

BONbLMHCTBO NPUMEYAHUIA MOXKHO A06aBNATb B AOKYMEHTbI AeTanun 1 COOPKM 1 aBTOMaTUYECKW BCTaBNATb
B UEPTEXN TaKUM e 0Opa3oM, Kak pa3mepbl BCTABMAITCA B YepTexu. HekoTopble nprmMedyaHus
(ykasaTenu ueHTpa, HECKONIbKO M3OTHYTbIX IMHMIA yKa3aTesen, 0603HaueHNA OTBEPCTUIA, LTPUXOBKA W
0603HauYeHVsa WTUHTOB) AONYCTUMbI TONIbKO B YepTexax.

[na nonyyeHUs AONONHUTENbHOW MHPOPMALUK O NMPYMEYaHMAX CM. pa3fden CnpaBKu
MpumeyaHua-0630p.
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O603Ha4YeHNA OTKNOHEHNN ¢popMbl 1 6@30BON NOBEPXHOCTHU

O603HaueHNA OTKNOHEHMsI GOpPMbl OTOOPAXKAIOT PasfMUHbIE NPOV3BOACTBEHHbIE TPEOOBaHMUS, YacTo
BMecTe C 0603HaueHMAMN 6a30BOI MOBEPXHOCTM, KaK MOKa3aHO B AaHHOM NpumMepe. 3T 0603HaUYeHus
MOHO BCTaBUTb B 3CKM3bl U B AOKYMEHTHI feTaniell, COOPOK N YepTexeN.

Ha Buge cnpaBa anAa LUKad)a C NMOMOLLbIO 00603HayeHNs OTKSIOHEHUS d)OprI YKa3aHO, 4YTO 3aHAA KPOMKa
AOJKHa 6bITb napannenbHa nepe,u,Hel7| KPOMKe C OTKNOHEHNEM He 6onee 10 mm.

A /i) A

YKasaTenu yeHTpa

YKazaTenn LeHTpa ABNAIOTCA NPYMEYaHVAMU, KOTOPbIE YKa3blBaKOT LEEHTPbI OKPYXKHOCTEN Unu gyr u
OMKUCHIBAIOT PAa3Mep reoMeTPUM Ha uepTexe.

B paHHOM nprmMmepe ykasatenum UeHTpa ,EI,O6aBJ'IﬂIOTCF| K OTBEPCTUAM B BMAe u.||<a¢a c3agn. MoXxHo HaHecTn
yKa3aTtenn ueHTpa anAa Opr)KHOCTeI7I mnn oyr. YKka3zatenu LEHTPA MOXHO MUCMONIb30BaTb B Ka4yeCTBe
CMpPaBOYHbIX TOYEK OA/1d HaHeCeHNA pPa3MepOB.

«Ds

MoxHo NOBEPHYTb yKa3aTesin UEHTPAa, YKa3aTb UX pa3Mepbl, a TaKXKe yKa3aTb, 6y,EI,yT n OTO6pa)KaTbCF|
YONNHEHHbIE OCeBblE€ NNNHUWN.

YTto6bl y3HATb, Kak A00aBATb MPOU3BOAHbIE BUAbl, MPYMEYaHUs U BUAbl C Pa3HECEHHbIMM YacTAMMU
B UepTexu, CM. yuyebHoe nocobue JJonosiHumesbHble 803MOXHOCMU NO CO30dHUIO Yepmexel.

Huxe nprvBefeH 3aBepLlUEHHbIN NUCT YepTexa WKada yMblBanbHUKa.
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JInct yepTexa cOOpPKM KpaHa

Ha nucrte yeptexa c6OpKM KpaHa OTOBpaXKaeTcA HECKONbKO MPOU3BOLHbIX BUAOB M MPUMEYAHUIA.

JInHnm pna pasHeceHus

CHopKa KpaHa MOKa3blBAETCA B PAa3HECEHHOW KOHQUrypauuy B N30METPUYECKOM UMEHOBAHHOM BuAe.
JIVHUK pa3HeceHUa oTOGPaXKaloT B3aNMOCBA3V MeXAY KOMMOHEHTaMn COOpPKU.

JINHUN pa3HeceHusi [O6GaBNAIOTCA B JOKYMEHT COOPKU B 3CKM3E C NIMHUAMUK pa3HeceHus. Mpu
Heob6XoANMOCTM IHUU MOXHO M30THYTb. 117 UX OTOOPAXKeHVA NCNOMb3YIOTCA WTPUXMYHKTUPHbBIE IMHNN
C ABYMA TOUYKaMMU.
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MpousBogHble BUADI

MpownsBoaHble BUAbI CO30A0TCA U3 CTaHAAPTHbIX BUAOB. ECnn B uepTexe nmeroTcs 3 CTaHAAPTHbIX BrAa
WM UMEHOBaHHbBIN BUf, TO ApYyrie BuAbl MOXHO CO3[aBaTb, He BO3BPaLLasnCb K MOZenu.

Paspesbl

MoXHO co3gaTb pa3pes B uepTexe, 06pe3aB poAUTeNbCKUM BUA MO JIMHUU CeYEHNS.

Ha paspese KpaHa Ha yepTexxe c6OPKM KpaHa NMOKasaHbl CTEHKMN 1 COUNIeHeHMst TPYOKM KpaHa. B gaHHOM
npumepe BCTaBMAETCA BUL CBEpXY COOPKM KpaHa B KauecTBe OCHOBbI /1A pa3pesa.

i S

'I
A
— Ao (102

CyulecTBYIOT Apyrue TWMbl pa3pe3oB, HaNpPUMep BbIPOBHEHHbIE U BbiHYTble pa3pesbl.

Pa3pe3aHHble KOMMOHEHTbI aBTOMATUUYECKN OTOBPaXKaloTCa CO WTPUXOBKON. MOXHO OTpeaakTipoBaTh
cBOWCTBa WTpUxoBKK (y30p, MacwTad u yron).

MecTHble BuAbI

MecTHble BMAbl MPEeACTaBAAT YacT OPTOrOHANIbHOrO BUAA, TPEXMEPHOro BuAa WK paspesa, o06bluHO
C yBeIMYEHHbIM MacliTabom.

CouneHeHne KpaHa npeactaBneHO Ha MeCTHOM BUae. Pogutenbcknin Bng nmeetca Ha pa3pese.
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A-B (1 :2)

JononHntenbHble yepTexHblie Buabl

Hano»xeHHble BUAbI OTO6pa)KaPOT ABa NN HECKOJIbKO nepeKpbliBatloWmnxca NOSIOXKEHUN Ha OJHOM Buae,
4acCTo AnAa npencrtaBneHnA npenenos nepemMelleHna KOMNOHeEHTa C60pKI/I. HanoxkeHHble BMabI
OTO6pa)KaIOTCF| B UepTexe WTPUXNYHKTUPHbIMUA NTNHUAMW C ABYMA TOYKaMW.

Pyukn KpaHOB MoKasaHbl Ha ICTE COOPKM KpaHa Ha HaNoXeHHOM BUAE, I ANA HUX NPeacTaBieH 4ManasoH
MoBOpOTa.

]
&
VimeloTca Takxke crieqyolme YepTexkHble BUbl:

BcnomoraTenbHblit BUA Mpoekuwns, nepneHANKYNspHas CNPaBoOYHON KPOMKe
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KagpupoBaHue Buga Ypansaercsa Bce, UTO HAaXOAUTCA 3a NMpefenamy HaprCOBAHHOTO
npoouns
BbIHYTbIl pa3pe3 Martepuan BHyTpu npodunsa yganseTcsa, ytobbl NokasaTb

BHYTpPEHHWE AeTann

PazbegnHeHHbIN BUpA YpanseTca 4yacTb ANMHHOWN AeTanu, UMelolen paBHOMepHoe
rorepeyHoe ceyeHune

[na nonyyeHus [ONOMHUTENbHOW MHGOPMALMM O YepTEXHbIX BuAax CM. pasgen [Ipou3gooHsie
yepmexHvle sudsbl B CnpaBKe.

3ameTKkn n apyrmne npnmeydaHumA

3amMeTKN N BbIHOCKM C N3O0rHyTbiMN yKa3satenamm

HanoeHHbIln BUA COAEPXUT 3aMETKY C CMMBOJIOM rpajayca. B Pa3HeCeHHOM BMAe KpaHa 3aMeTKa
ncnonb3yeT BbIHOCKY C M3OTHYTbIMU yKa3aTenAMN.

3ameTKa B JOKYMEHTEe MOXEeT pacnonaratbCsi IM60 B MPOM3BONIbHOM MecTe, Kak B MepBOM MpuMepe,
nn6o yKasblBaTb Ha 3nemMeHT (rpaHb, KPOMKY WM BEPLUVHY) B JOKYMEHTE, Kak BO BTOPOM Mpumepe.

&

Q0° ROTATION IMSTALL GASKETS

FOR FULL OPEN FRICR T pADUMTING
OF WALWES FALICET ASSEMBLY

O603HauYeHNe WepoXoBaTOCTN NOBEPXHOCTU

MoXHO [06aBNATb 0603HAUYEHUS LIEPOXOBATOCTY MOBEPXHOCTM B AOKYMEHTbI AeTann, cOOpKM unm
yepTexka. MOXXHO BCTaBNATb HECKOJIbKO Pa3/IMUHbIX 0O03HAUEHWIA U HECKOJIbKO KOMWIA OQHOTO U TOro
»Ke 0603HayeHus.

K XapPaKTeEPUCTNKaM, KOTOpPbl€ MOXHO YyKa3biBaTb AJ1A 0603HayeHuns LIepOX0oBaTOCTN NOBEPXHOCTHU,
OTHOCATCA: TUN 0603Ha‘4€HI/IFI, HanpaBneHne O6pa6OTKVI, LLIepOX0BaTOCTb, METOA NPON3BOACTBA, yaaneHne
MaTtepunana n BpalieHune.
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O603HaueHmne LLI€POX0BaTOCTN NMOBEPXHOCTN, NMPUKPEMJIEHHOE K pyYKe KpaHa, yKa3biBaeT o6pa60TKy no
OKPYXHOCTU N MaKCUMaJIbHYIO LLIEPOXOBATOCTb MOBEPXHOCTHA.

a2
C

Hwxe npuBeaeH 3aBepLUEHHbIN NTUCT YepTexa COOPKN KpaHa.

%
HETALL CAEKETS "'\
o

FRICR TO i
BACUHTIHG FAUCET I
ASEEMELY TO SIHE

#0* R OTATION
Fi& FULL OFEH
n OF WVALVES

CE LTI

T
] reacer agsemiy [0

= '—-.HI-.;U! s

] ' L] * L]

JInct yepTeka cOOPKM yMmbiBaNlbHMKaA

ITOT NIUCT YepTeXa COAEPXKUT Pa3HECEHHbIN B, creunduKaLmio 1 no3uuum.

Pa3HeceHHble BUAabl

Bugbl ¢ pa3HeCEHHbIMU YacTMU ABAAIOTCA PAa3HOBUAHOCTAMY UMEHOBaHHbIX BUAOB, onpefenseMbiMi B
KOHPUrypaumax B JOKYMeHTe COOPKU. DTOT YEPTEX COAEPKUT Pa3HECEHHbIN BUA COOPKM YMbIBaNbHMKA.

YepTex TakKe CONePKUT N30METPUUECKUNI A MMEHOBAHHbIN BU NofHo c6opku (HepasHeceHHON) B neBomn
HUXKHEN YacTu.
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Gabinet bathb

Cneuyndunkauns

Cneunduikauma (BOM) npeacraBnset coboi Tabnumuy co CrcKoM KOMMOHEHTOB CO0PKM 1 MHbOopMaLmeN,
Heo6XoAVMOI AN MpoLecca NPov3BOACTBa. MMpy U3MeHeHUK CGOPKU Ui ee KOMMOHEHTOB creludrKaLms
6ynet oOHOBJIEHA C YUETOM U3MEHEHMIA.

[TEM NO FAET MUMEBER DESCRIFTION Y
] cobinet both Cabinet
2 hinge_cssy Hinge cssemibly
hinge_1 Sheet metal hinge 1
hinge_2 Sheet metal hinge 1
Din Hinge pin 1
3 coor Door assembly 1
door Door 1
rmolding Molding, londg 2
rmiolding Kolding, short 2
4 woste piping Ploe, waste 1
5 sUpply_piping Fipe, supply Z
& ctriop Counterfop |
7 foucet Faucet gssemibly ]
foucet Faucet, long 1
foucet handle Stondard handle Z

Mpw BCTaBKe crneundrKaLumm MOXXHO BblOpaTb OAMH U3 HECKONIbKUX MMEIOLMXCA WabnoHoB cneundukaumm,
B KOTOPbIX UMEIOTCA pasnnyHble CToN6LbI AN1A AaHHbIX, HanNpUMep, HOMeP 3N1EMEHTA, KOIMYECTBO, HOMEP
[eTanu, onncaHne, MaTepuras, pasmMep 3anaca, Homep MocTaBLWMKa 1 BeC. MOXHO TaKke OTpeaaKTMpoBaTh
N COXPaHUTb HACTPOEHHbIV WabnoH cneyudrkaumm.
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Mporpamma SOLIDWORKS aBTomatuuyeckn 3anonHseT cTonbubl HOMepa 3neMeHTa, KonnyecTsa v
HoMepa AeTanu. DNemMeHTbl HYMepyloTCA B TOM MopsAaKe, B KOTOPOM OHU BCTaBASIOTCA Mpu cbopke

mogaenu.

Touka npunBA3KN AnA CI'IELI,I/Id)VIKaLWII/I yCTaHaBMBaE€TCA B OCHOBHOW Hagnucnm vyepTtexxa.

[na nonyyeHna pononHuUTeNbHOW MHPopMaL MK cM. pasfen cnpasku Cneyugpukayusa-063op.

Mo3nuynn n rpynnbl no3nuymin

Mo3Munm MOXHO BCTaBNATb B JJOKYMEHTbl COOPOK 1 yepTexen. MoXHO YCTaHOBWTb CTUb, pa3mep u
T™MN HPopMaL MM ana no3nunii. B gaHHOM NprMepe No3nUumn oTobpa)akoTca B Kpy»KKaxX B COOTBETCTBUM
C HOMEpaMK 3/1IEMEHTOB crieundrKaLmm.

Pa3HeceHHaa c6opKa yMbIBaJIbHVKA COAEPXKUT MO3MLUNA 1 TPYNIbl NO3UUMIA AN KaXKAOr0 KOMMOHEHTA.
Homepa anemeHTOB aBTOMaTUUYECKN MOABATCA B MO3ULUSX.

prnna nosuumnm nmeet OHY BbIHOCKY AN1A HECKOJIbKUX nosuumin. MoxHo nomewaTtb NO3Mymun OHY Ha
APYryto No BepTUKann nnm ropmnsoHTanu.

YpokK no cneuudukaumam n nos3muusm cM. B yuebHoOm nocobum JonosiHumesbHble 803MOXHOCMU NO
C030aHuto Yyepmexxel.

Huxe npuneeneH 3aBepLIJEHHbIl7| JINCT YepTeXKa C60pKVI YMbIBaJIbH/Ka.
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3afaum Mo KOHCTPYMNPOBaHUIO

B aTOM rnaBe onucbiBalOTCA CregytoLmne Tembl:

¢ [locTpoeHue HecKONbKUX KoHuUrypauun getanen
e ABTOMaTumueckoe o6HOBneHue mogenen

e  Wmnopt n 3Kkcnopt ¢ainos

e BbinonHeHue aHaNN3a HanpsXKeHUN

e Hacrtpoitka SOLIDWORKS

e CoBMmecTHOe ncnosb3oBaHMe mopenen

e Co3paHue ¢poTopeanncTUUHbIX N306paKeHUn mogenen
e  AHumauyma c60pokK

e YnpaeneHue ¢aiinamu SOLIDWORKS

e [Jloctyn K 6ubnuoTteke cTaHAapTHbIX geTanen

e [lpoBepKa u pepakTupoBaHue reomeTpun mogenu

Mporpamma SOLIDWORKS cogepXuT HECKONBbKO MHCTPYMEHTOB, MOMOraloLUX BaM BbIMOAHATD Takue 3agaun
No KOHCTPYMPOBaHUIO, Kak CO3faHne BapMaHTOB AeTanen u umnoptupoBaHme dannos n3 ctapbix CAIP B
mopenn SOLIDWORKS.

Mporpamma SOLIDWORKS goctynHa B Bbinyckax SOLIDWORKS Standard, SOLIDWORKS Professional
n SOLIDWORKS Premium. [na nonyyeHus JONONHUTENbHbIX CBEAEHNI 006 MHCTPYMEHTax, AOCTYMHbIX B
TeX UNW MHbIX NakeTax, cM. MaTpuuy npoayKkToB
(https://www.solidworks.com/product/solidworks-3d-cad).

MocTpoeHne HeCKONbKNX KOHpUrypayum
peranen

Tabnuubl NapameTpoB NMO3BOMIAIOT CO3aTb HECKONIbKO Pa3fiUHbIX KOHOUrypauun getany nytem
NOACTaHOBKYM 3HAaYeHW 13 Tabnuubl B pa3mepbl AeTanu.

B pa3gene [letanu nokasaHo, Kak MOXHO MCMONb30BaTb KOHGUIypauum Ana co3faHnsa ABYX peek
pasnnyHoON ANnHbI B ogHOM daiine getanu. Cneayowmin Npymep WINOCTPUPYET, Kak Tabnuvubl NapaMeTpoB
NMOMOraloT OpPraHM30BaTb HECKOJSIbKO KOHGUrypaLuii.

Hanpumep, </Z1>Bo3moxHo, </Z2>notpebyetca </Z3>co3patb </Z4>HeCKoNbKo
</Z5>«koHdurypaunin </Z6>maxouka </Z7>kpaHa.</Z8> Begb </Z1>He </Z2>Bcem
</Z3>xnueHtam </Z4>Tpebyiotca </Z5>opnHakoBble </Z6>maxoBukn.</Z7> B nporpamme
SOLIDWORKS MoXHO co3faTb pas3finuHble TUMbl pydek B ogHOM ¢aiine aetanu, ucnonb3ya tabnuuy
napameTpoB.
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3apaum No KOHCTPYNPOBaHMIO

B aToii Tabnvue napameTpoB NpeACcTaBfieHbl NapaMeTpbl, NCMOJb3yemble ANA CO34aHNA PasfNUHbIX
BapMaHTOB pPyyYeK KpaHa:

A B|C|D|E|F
1 DesignTable for: faucet_handle

l

|

Dl@sketchl
D2@sketchl
D3@Sketchl

2
M——I—\
3 | standard_handle

4 'wide handle
5 | tall_handle

i
[
- o - Dl@Sketch2

C v C SSTATE@Filletd

= ha e
R =R>
U
=R
=

=R

1 HaumeHoBaHus pa3mepoB

2  MmeHa KoHbUrypauwmi

3 CocrosHuMe noraieHus

4  3HauyeHus pasMepoB X MoralieHui

B nepsom cTtonbue nepeyncieHbl UMeHa KoHGUrypaumin, Tm umeHa KOHOUIypauuii onmncbiBaioT TUM
PYYKM, CreHepurpoBaHHbI U3 Tabnnubl NapameTpoB.

MpucBoiiTe Kaxkgo KOHGUrypaumnym 3HaUYMMOE MMsi, YTOObl YMEHbLINTb MyTaHULY B CJIOXKHbBIX AeTasAX
1 cbopKax 1 MOMOUYb TEM, KTO MCMOMb3yeT MOZENN.

B veTblpex cnepytowwmx ctonbuax npeacTaBieHbl HAMMEHOBAHNA Y 3HaYeHUA pa3mepos. Mpu n3ameHeHUK
3HayeHVA pa3mepa B Tabnvue NapaMeTpoB yKasaHHOe 3HayeHue OyAeT Ncnonb3oBaHO AJSiA O6GHOBNEHNA
KoHdurypaumu.

B nocnepHem ctonbue nokasaHo COCTOAHVE MOraleHns CKpyrieHus. Kpome naMeHeHus 3HaueHuin
pasmepoB, B Tabnuue NapameTpoOB MOXKHO TaKKe U3MEHMTb COCTOAHME MOralleHns. DNIEMEHT MOXEeT
6biTb noraweH (S) vnu He norawenH (U).

3HayeHNA 1 COCTOAHMA NoraweHns onpenenArnT Kaxayr KOHd)I/IrypaLI,VIIO.

Uma KoHurypauvn Bug mopgenn

standard_handle
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Nma KoHurypauyum Bup mogenu

wide_handle

tall_handle

YT06bl 03HaKOMUTBCA € MHGOPMaLel O TabnvLax NapameTpoB, cM. yuyebHoe nocobue Tabnuysl
napamempos.

ABTOMaTNYecKoe o6HOBNEeHVe mogenei

Mpy nsmeHeHnn pasmepa mogenm niobon gokymeHT SOLIDWORKS, ansa kotoporo sta mofenb
MCNOMb3yeTca Kak CrpaBoyHas, Takxke byneT obHoBneH. Hanpumep, </Z1>ecnn </Z2>un3meHsertca
</Z3>pnnHa </Z4>Bbitaxkn </Z5>8 </Z6>mogenn, </Z7>cooteeTcTBylolwme </Z8>cbopka
</Z9>n </Z10>uveptex </Z11>Takke </Z12>6yayT </Z13>un3meHeHbl.</Z14>

Bonee KOHKpeTHO: 6bln CNpoeKTMpoBaH KpaH ¢ AnvHon 100 MM gna KpbilWKKU TyaneTHOro CTonuka.
OpfHako KnueHTy TpebyeTca 6onee AfIMHHbBIA KpaH, YTOObl Pa3MecTUTb PakoBUHY. MOXHO M3MEHUTb
pa3mep KpaHa Tak, 4YTobbl OH MMeN HYXXHYl0 ANMHY. [py 3TOM COOTBETCTBYOLWME COOPKa 1 YepTex
Takxe OyayT OO6HOBJEHDI.
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McxogHbin KpaH N3meHeHHbIN KpaH

N3meHeHHaa cbopka N3meHeHHbIN yepTex

3arpy3Ka nocneaHnx moagenen

MO>HO OOHOBMWTb JOKYMEHTbI, UCMOJIb3yeMble COBMECTHO, UTODObI 3arpy3utb Mx NOC/IEAHION BEPCUIO,
BKJIIOYAIOLLYIO M3MEHEHMS, BHECEHHbIE APYTMMU MONIb30BATENAMU.

Mpegnonoxum, npu pabote ¢ gokymeHTom cbopku SOLIDWORKS Baw konnera o6HoBUN oguH 13
KOMMOHEHTOB CO0PKM. MOXHO nepesarpy3unTb M3MEHEHHDBI KOMMNOHeHT, 1 nporpamma SOLIDWORKS
aBTOMaTMyeckn o6HOBUT cOOpKy. Meperpyska nerye, 4em 3akpbiTrie 1 MOBTOPHOE OTKPbITEe COOPKM C
V3MEHEHHOW fAeTanblo.
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3ameHa cn PaBO4YHbIX mopenen

Mo>HO 13 NHOro MecTa CeTM 3aMEHUTb COOTBETCTBYIOWUIN JOKYMEHT APYTUM AOKYMEHTOM.

Mpegnonoxum, Hanpumep, uto Bbl paboTaeTe ¢ y3nom KpaHa. B 3To Bpemsa gpyroii uHxeHep,
paboTalownii B rpynne, npoekTmpyeT 6onee fewweByo pyyKy KpaHa. MoXHo rnobanbHO 3ameHUTb
MMeloLmMeca pyyYkn Ha HOBble, MPK 3TOM HeT HeoOXOAMMOCTY YAaNATb U 3aMEHATb KaXXAylo PyUKy Mo
oTAeNbHOCTU.

Tekywun ysen Hosasa pyuka HoBbin y3en

Korpa 3ameHseTcA KOMMOHEHT, TO TaM, rage BO3MOXHO, ANA HOBOW JeTanu NPUMEHAIOTCA CconpAXKeHuA,
KOTOpPbIE NCNONb30BaNCb B MCXOOHOW AeTanu.

YT06bl COXPaHWTD COMPSAXEHWA, N3MEHUTE MMEHa COOTBETCTBYIOLIMX KPOMOK M FpaHei B AeTanu
3aMeHbl, YTOObl OHM COOTBETCTBOBASIN MMEHaM KPOMOK M FPaHel B MCXOOQHOW AeTanu.

UmnopT n akcnopT damnnos

Mo»Ho nmnopTrposatb B nporpammy SOLIDWORKS u skcnopTrpoBaTh 13 Hee HeCKOSbKO PasfiuHbIX
¢dopmaToB ¢alifioB, UTO MO3BOJNIAET OOMEHMBATLCA dalyiaMm C LIMPOKON 6a3oi Nosib3oBaTENEN.

Mpeanonoxum, </Z1>Bawa </Z2>komnaHnusa </Z3>pabotaer </Z4>c </Z5>nocTaBwuyKkom,
</Z6>ucnonbayowmm </Z7>ppyryto </Z8>cuctemy </Z9>CAMNP.</Z10> C nomowpbio GyHKLMiA
umnopta u 3kcnopta SOLIDWORKS moxHO o6meHMBaTbCA danamu mexay KOMNaHWAMMK, 4YTo
obecneurBaeT 6onblle TMOKOCTU B NpoLecce NPOEKTUPOBaHUA.

YpOK Mo MMMopTy 1 3KCnopTy GaiioB cm. B yuyebHoM nocobun Mmnopm/Skcnopm.

Pacno3HaBaHMe 3/1eMeHTOB B AieTaNAX, CO3A4aHHbIX 3a
npegenamn SOLIDWORKS

FeatureWorks® - 310 npunoxeHue, KOTopoe pacro3HaeT 3NIeMeHTbl Ha UMMOPTUPYEMOM TBEPAOTENbHOM
snemeHTe B fokymeHTe aetanun SOLIDWORKS.
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Pacno3HaHHble 3n1eMeHTbl PAaCCMaTPUBAIOTCA Tak e, KaK 1 dNeMeHTbl, CO3AaHHble B Mporpamme
SOLIDWORKS. [na n3meHeHMs napamMeTpoB Pacno3HaHHbIX /IEMEHTOB MOXHO PefaKTUpoBaTb UX
onpegeneHvie. [Ina 5nemMeHTOB, OCHOBAHHbIX Ha 3CKU3axX, MOXKHO PeAaKTUPOBaTb 3CKM3bl, U3MeHAA
reomeTpuio anemeHToB. Mporpamma FeatureWorks npegHasHaueHa rnasHbIM 06pa3oM A MEXaHUYeCKu
obpabaTbiBaeMbIx JeTanei, a Takxe AnA AeTaneil U3 NUCTOBOro MeTanna.

MpeanonoXxnm, uto B Ballein KoMMaHuy umetoTca Gpaibl . step npeablayLwyx Bepcuin n Tpebyerca ux
ucnonb3osatb B nporpamme SOLIDWORKS. MoxHo ucnonb3osatb nporpammy FeatureWorks ans
pacrno3HaBaHUA Kaxgoro snemeHTa Kak anemeHta SOLIDWORKS. Takum obpasom, He npuaertcs
N3MEeHATb MofieNb OAHON 1 Toi xe aetanu B npunoxednn SOLIDWORKS.

YT06bl 03HaKOMMTbLCA ¢ Nporpammori FeatureWorks, cm. yuebHoe nocobue 0630p FeatureWorks.

BboinosiHeHNe aHaNn3a HanpsXXeHnn

B SOLIDWORKS SimulationXpress nmeetca npoctoii B UCMOb30BaHNM HOBbI MHCTPYMEHT aHanmsa
HanpskeHmin ana getanen SOLIDWORKS.

SimulationXpress nomoraer ymeHbLWNTb BPpeEMA MPOLABMKEHWS Ha PbIHOK MyTeM TECTUPOBaHKA Bawvix
NPOEKTOB Ha KOMMbloTepe,BMECTO [OPOroCTOALMX U AONTUX UCMbITAHWI B YCIIOBUAX SKCMJyaTauum.

Hanpumep, MoOXHO NpoBepuTb BAKSAHME CU, BO3AENCTBYIOWMX Ha KpaH. SimulationXpress cumynupyert
3beKT cunbl U NPefoCTaBNAeT pPe3ybTaTbl CMELLEHNA U HANPSXKEHUA. TakKe OTOBPAXKaeT KpUtuieckue
BaXKHble 06/1aCTN 1 YPOBHY 6e30MacHOCTY B PasHbix 06/1acTAX KpaHa C MomoLlbio LBeToB (Kak NoKasaHo
CrpaBa Ha cegytolem puUcyHKke). Ha ocHoBe 3TUX pe3ysibTaTOB MOXHO YKPEnuUTb HEMPOYHble YUYacTKu
W yOanuTb matepuran B 0611acTaX € U3IMWHUM 3anacoM MPOYHOCTH.

1 Kputuueckne obnactu

2 Cuna

3 KpenneHus

N

NcxopHaa ¢opma

Ypok no SimulationXpress cm. B yue6Hom nocobun SOLIDWORKS SimulationXpress.
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HacTtponka SOLIDWORKS

WuTepdenc nporpammmposanus npunoxennin (API) SOLIDWORKS — 1o nporpammHbii
OLE-uHTepdeiic nporpammel SOLIDWORKS.

NHTepdeinc API comepxuT Toicaunm GpyHKUMIA, KoTopble MoryT BbisbiBaTbcA M3 C#, C++, VB.NET u
VBA (Hanpumep, n Microsoft ®) unu daitnos makpocos SOLIDWORKS. 311 dyHKLmN
NpefoCTaBAAT MOMb30BaTeNO NPAMON A0CTYN K GyHKUMOHanbHbIM Bo3moxHoctam SOLIDWORKS.

C nomouybto API-unTepdeinca moxHo HactpouTb nporpammy SOLIDWORKS, uto6bl cokpaTuTh Bpems
NPOEKTUPOBaHUA. Hanpumep, MOXHO BbIMOMHATb rPYNMoBble OonepaLumn, aBToMaTMyeckn f4o6aBNATb
BUIbI MoZenel Uy pasmepbl B JOKYMEHTbI YepTexeil 1 co3aaBaTb co6CTBeHHble okHa PropertyManager.

Hanpumep, npv ncnonb3oBaHMM Kakoro-nnbo NporpaMMHOro NPUNOXeHWs, MOXHO 3afaTb NapamMeTpbl
cucTembl, 4To6bl HacTpouTb pabouyio cpeay. B nporpamme SOLIDWORKS K Takum napametpam
OTHOCATCA CUCTEMHblE LiBETa, WAOMOHbI MO YMOMYaHUIO U NAapameTpbl 3KcnayaTaumm. C noMoLblo
API-nHTepdelica MOXHO 3apaTb NAapameTpbl CUCTEMbl 6€3 HEOOXOAUMOCTY YCTaHABNMBATL KaXKabIl
napameTp no otaenbHoctu. Hanpotue, API-uHtepdeic ncnonbsyertca ana aBToMaTMUeCKON YCTaHOBKM
napameTpoB. lNporpaMmrpoBaHne HaCTPOEK MO3BONSAET CIKOHOMUTb BpeMs.

[JononHutenbHble cBegeHua cM. B Cnpaske no API nnn Ha cTpaHuue cny»x6bl nogaepku no
API-uHTepdeiicam Ha Be6-canite SOLIDWORKS
(www.solidworks.com/sw/support/apisupport.htm).

Ypoku no API cm. B yuebHOM nocobumn yuebHeix nocobusx no SOLIDWORKS API.

CoBMecCTHOe ncnonb3oBaHMe moaenen

eDrawings © yctpaHsioT 6apbepbl 061LEHUA, C KOTOPbIMI eXeHEBHO CTaNKMBAIOTCA NPOEKTUPOBLLMKM
1 nHxeHepbl. Mannbl eDrawings MoXxHO co3aaTb 13 JOKYMEHTOB AeTanu, COOpKU Unm yepTexa, 3aTem
OTNPaBUTb UX MO 3NIEKTPOHHON MOUTe APYrMM NMLam AN HEMeLJIeHHOro NPOCMOTpPa.

Hanpumep, npu paboTe ¢ KIMEHTOM, HaXOAAWMMCA B 4PYrOM MecTe, BO3MOXHO, NMoTpebyeTca oTnpaBuTb
emy mopenb Ansa yreepxaeHua. OueHb </Z1>vyacto </Z2>pasmep </Z3>daina </Z4>cnvwkom
</Z5>6onbwoin, </Z6>ut0bbl </Z7>o0Ttnpasnatb </Z8>ero </Z9>no </Z10>3neKTpoHHOM
</Z11>noute.</Z12> OpHako, ecnn mogenb SOLIDWORKS coxpaHeHa kak ¢aiin eDrawings,
KJIMEHTY MOXHO OTMPaBUTb Bepcuto dalina MeHbLIero pasmepa.

Mpocmatpuatb daiinbl eDrawings moxHo ¢ nomolbio nporpammbl eDrawings Viewer, koTopas
6ecnnaTHo 3arpyxaetca ¢ Be6-canta SOLIDWORKS, nnu xe moxHo BHegputb nporpammy eDrawings
Viewer B ¢ainn eDrawings.

®annbl eDrawings obnagatoT cnegyrowyMm CBONCTBAMM

CBepXKOMNaKTHble Maiinbl eDrawings MoXHO OTMPaBNATb MO 3EKTPOHHON MoUTe. DNeKTPOHHbIe

dannbi uepTtexxn eDrawings HamHOro meHblue No pasmepy Mo CPABHEHMIO C
opurvHanbHbiMy dalinamu, 4To NO3BONAET Nepecbiatb Gpalsbl No
SNEKTPOHHON MoYTe, AaXke MPU HU3KOM CKOPOCTU CBA3W.

BcTpoeHHasn Qannbl eDrawings mMoXHO NpoCMaTprBaTh CPasy Ke. INEKTPOHHbIE UepTeXM
nporpamma npocmoTtpa €Drawings moxeT npocMaTprBaTh 060N Nosib3oBaTeNb, pPaboTalowwmii Ha
komnblotepe B cpege Windows unn Macintosh. He tpebyetcs
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[OMONHUTENbHOro NporpaMmmHoro obecneyveHuns CAMP. MNpu oTnpaske ¢arina
eDrawings moxHo BnoxuTb B coobLieHre nporpammy eDrawings Viewer.

®ainnbl eDrawings 3HaumTenbHo npolye Ansa NOHWMaHWUA, YeM CTaHZapTHblE ABYXMEpPHbIE UepTexu.
Cnegyowme GyHKLUM NOMOraloT NPeofoNieTb OObluHble MPENATCTBUA, 3aTpygHAlWMe d3GdeKTUBHYIO
nepenavy ABYXMEPHbIX YepTexein:

PacnonoxeHnsa

CospaHme runepccbuiok

3D YkasaTtenb

AHumauna

JaHHble
SOLIDWORKS
Simulation

OTKpbITUE OTAENbHbIX BUAOB Ha YepTeXe M PACrofiOKEHNE VX KeraeMblM
06pa3om, HE3aBUCUMO OT TOFO, KaK OHU Oblfivi PACcroNioXKeHbl B MCXOAHOM
uepTexe. KOMMNOHOBKYM MO3BOJIAIOT MOMYUATENIO 1IEKTPOHHBIX YepTexeil

eDrawing pacneuatbiBaTb 1 3KCNOPTMPOBaTh Noboi nofHabop yepTexa.

ABTOMaTUYeCKas HaBuUrauvs no BuaaM, yCTpaHAoLWasa Nouck BULOB Nnn
MECTHbIX BMAOB. HaKmMnTe Ha NMpumeuyaHue BUZa, v paspes UM MeCTHbI
BUI Cpasy e J06aBUTCA B KOMMOHOBKY.

OnpeneneHVle N YCTaHOBKa COOTBETCTBUA MeXay reomeTpmeﬁ Ha HECKONbKNX
BMaax. 3D YKa3aTteslb NO3BONAET OPUEHTUPOBATLCA NMPU NPOBEPKE 3/1EMEHTOB
B HECKOJIbKMUX BuAax.

Co3faHve aHMMaLMOHHbBIX nociegoBaTenbHocTeln BrgoB eDrawings.

OtobpaxeHre gaHHbix SOLIDWORKS Simulation n SOLIDWORKS
SimulationXpress, ecnn oHn gocTynHbl, B Gpainax getany unm cbopku
eDrawings.

B mononnutenbHon sepcun eDrawings Professional nossunuch cnegyiowme paciwumpeHHble

BO3MOXHOCTW .

nonepelmble ceyeHuA

PeueH3npoBaHune

N3mepuTb

MepemeuieHune
KOMMNOHEHTOB

Co3gaHue BMAOB nonepeyHbIX CceyeHM C MOMOLLbIO MHOFOUNCIIEHHbIX
NJOCKOCTEN ANA NMOJSIHOro n3yvyeHmna mopenn.

PeueH3npoBaHue ¢aiinoB ¢ NoMoLlbio 061akoB, TEKCTa UK
reoMeTpPUUYECKNX SNEMEHTOB. DNeMEeHTbl PeLeH3NPOBaHNA BCTABNAIOTCS
B dalin Kak 3amMeTKMU.

N3mepeHne paccToaHnA Mexay SnemMeHTaMu Unn U3MepeHre pasmepos
B [JOKYMEeHTax feTanu, cOopKn uam yepTtexa.

MepemelleHrie KOMMOHEHTOB B ¢alifie COOPKU N YepTexa.

Bbisog SOLIDWORKS MpocMoTpuTe aHWMaLWK, co3aaHHble ¢ nomolyblo SOLIDWORKS®

Animator

KoHdurypauyunm

Pa3HeceHHble BuAbl

Animator, n npoHabniogante B peasibHOM BpeMeHU 3a
B3aMMOAENCTBMEM ABWXKYLUMXCA AeTasei Kak AencTBUTENbHbIX TBEPAbIX
Ten.

CoxpaHeHune paHHbix KoHdurypauun SOLIDWORKS u npocmotp
KoHourypaumin B eDrawings Viewer.

CoxpaHeHve nHGoOpMaLMM O BMAAX C PasHECEHHBIMY YaCTAMM
SOLIDWORKS 1 npocmMoTp BUAOB C pa3HECEHHbIMU YacTAMM B
eDrawings Viewer.
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vanity_sssembly SLOBSM

]

BVI,q nonepeyvyHoro ceyeHMA ymbiBaJjibHMKa C pa3dmMepamMinm 1N 3aMeTKaMu

YTo6bl 03HaKoMUTbCA € nporpammori eDrawings, cm. yuebHoe nocobue eDrawings.

CospgaHune poTopeanncTnUyHbIX N3oO6pakeHNN
mopenen

PhotoView 360 nossonsiet cosgaBatb GpoOTOpPEanCTUUHbIE BU3YaNN3MPOBaHHbIE N306paxeHus
HenocpeacTeeHHo n3 mogenen SOLIDWORKS.

B nporpamme SOLIDWORKS ykasbiBatoTca BHELWHUE BUAbI MOAENUN, CLEHbl U OCBELLEHUNE. 3aTem
ucnonb3yetca PhotoView 360 pna Busyanusauun mogenu.

Mpumepbl Mogenen, BusyanmsnposaHHbix B PhotoView 360:
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Onsa nonyuyeHusa fononHuTenbHoln uHoopmaumm o PhotoView 360 cm. pasgen cnpaBku Ompucoska
8 PhotoView 360.

AHnmauma c6opok

MOo>HO CO3[aBaTb aHVMMPOBaHHbIE UCCNIEAOBAHUA ABUXEHUA ANA 3axBaTa ABUXeHUA c6OpoK
SOLIDWORKS B dainbl .avi .

BHegpasa "BHewHne Bugbl" n "Tpaduky RealView", moxHo co3paBaTb GpOTOpEanucTMuHyo aHMaumio.

Mpegnonoxum, Bala 1 KOHKypUpytoLas KOMNaHWM HaxoaAaTcs B OAMHAKOBbLIX YC/IOBUAX. YTOGDI

BbIZENNTLCA Ha GOHE APYr1X KOHKYPEHTOB, MOXHO co3aaTb daiinbl . avi ¢ aHMmauueld Bawen npogykumm.
Takum obpa3om, Bawm KnveHTbl yBUAAT OTKPbITUE 1 3aKpbITUE ABEPLbI YMbIBa/IbHUKA, UM NepeMeLleHne
pyuYeK KpaHa. AHMMauua nomMoraet Bawmm KnvmeHTam npepncraBuTb cebe mogesnb B peasibHoWN cUTyaumu.

MO>HO CO3[aBaTb MOBEPHYTYIO aHMMALMIO, aHNMALMIO Pa3HECEHHOTO BMAA WK CBEPHYTOro BUAA. Takxke
MOXHO MMMOPTMPOBATb ABWXKEHWe C6OPOK M3 APYrMX TUMOB UCCIefOBaHNIN ABUXKEHUA.

ypOK Nno aHMMNPOBAHHbIM NCCNEOOBAHUAM OBUXKEHNA CM. B yqe6HOM noco6umu AHumayus.

YnpaBsnenue ¢pamnamn SOLIDWORKS

SOLIDWORKS Explorer - 310 uHcTpymeHT ynpasneHus ¢ainnamu, pa3paboTaHHbIi 4 MOMOLM B
BbIMOSIHEHUN TaKMX 3afjay, Kak NnepenuMeHoBaHve, 3amMmeHa 1 KonupoaHne gokymeHtos SOLIDWORKS.

SOLIDWORKS Explorer nossonser:

e [lpocmaTpuBaTb CBA3W [AOKYMEHTOB ANA YepTexen, AeTaneit n cOOpoK, NCNoNb3ya APEBOBUAHYIO
CTPYKTYpY.

e KonvpoBaTb, NepenMeHOBbIBaTb WM 3aMeHATb COOTBETCTBYIOWME AOKYMEHTbl. ECTb BO3MOXHOCTb
HaxoAuTb 1 OOHOBAATb CCbUTKN Ha OOKYMEHTbI.

e [lpocmaTpuBaTb AaHHble 1 NpeABapuUTeibHblE N306PaXeHUA U BBOAUTb AaHHbIe, B COOTBETCTBUM
C aKTMBHOMN QyHKLMEN.

Mpeanonomum, YTo Bbl XOTUTE 3aMEHUTb MMA AeTanun KpbllwKn countertop.sldprt Ha umAa
countertop with sink.sldprt. Ecim nepeummeHoBatb aetanb B:

MpoBoaHuK Hukakoin gokymeHT SOLIDWORKS, copepawuii ccbiniky Ha dann
Windows countertop.sldprt (Hanpumep, c6OpKa yMbIBasIbHMKA), HE PACMO3HaET,
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uTo UMA aeTanu nsmeHunocob. CnegosatenbHo, nporpamma SOLIDWORKS He
CMOXEeT HalTU NeperMeHOBaHHYI0 [leTallb, U OHa He NoABUTCA B COOpKe.

SOLIDWORKS Mporpamma SOLIDWORKS pacnosHaet, uto ums feTanu 6bi1o M3MeHeHO.

Explorer TMobon </Z1>pokyment, </Z2>copepxawmin </Z3>ccbinky </Z4>Ha
</Z5>31y </Z6>petanb, </Z7>6ypetr </Z8>06HOoBNEH
</Z9>cootBetcTByOoWmnM </Z10>06pasom </Z11>un </Z12>6ypet
</Z13>copepxatb </Z14>HoBoe </Z15>uma.</Z16>

AocTyn K 6ubnnoreke craHpapTHbIX AeTanemn

SOLIDWORKS Toolbox copepxut 6ubnnoteky ctaHgapTHbIX AeTanei, NosHOCTbIO UHTErPUPOBAHHBIX
B nporpammy SOLIDWORKS. Bbibepute </Z1>cTangapt </Z2>wn </Z3>tun </Z4>petanm,
</Z5>kotopyio </Z6>Heobxogumo </Z7>BctaButb, </Z8>3atem </Z9>nepetawute
</Z10>komnoHeHT </Z11>B </Z12>cbopky.</Z13>

Hanpumep, npv NpuKpenieHnn wapHnpa K wKkadpy yMmblBasibHUKA UK NMPUCOEAVHEHNN CIMBHON TPYOGbi
K pakoBMHE MOXHO MCMOMb30BaTb CTaHAAPTHbIe BUHTbI U Walbbl, nmetowmecs 8 SOLIDWORKS
Toolbox. Takum </Z1>o06pazom, </Z2>npu </Z3>usrotosneHun </Z4>c6opku
</Z5>ymbiBanbHuka </Z6>He </Z7>npupetca </Z8>co3paBatb </Z9>pononHutenbHble
</Z210>petann.</Z11>

Mo»Ho HacTpouTb 6ubnmnoteky SOLIDWORKS Toolbox takim o6pasom, utobbl OHa BKIIOYaa getanu,
COOTBETCTBYIOLME CTaHAAPTaM, MPUMEHAEMbIM B KOMMaHWUM, UM Hanbonee 4acTo Mcnosnb3yemble Ans
ccbinkn. MoxHo Takxke ckonmposatb aetanu SOLIDWORKS Toolbox, a 3atem oTpegaktuposathb ux,
KaK TpebyeTcs.

SolidWorks Toolbox nopgaepxunBaet HeCKONbKO MeXayHapOAHbIX cTaHgapTos, BKmodyaa ANSI, BSI,
CISC, DIN, ISO u JIS.

Kpome Ttoro, 8 SOLIDWORKS Toolbox nmeertca HeCKonbKo KOHCTPYKLMOHHbBIX WHCTPYMEHTOB:

Pacuet 6ankun BbiNoNHEeHNe pacyeToB OTKIOHEHUA 1 HAMPAXEHMWA ONA NOMNepPeYHbIX CeYeHnI
feTanein 13 KOHCTPYKUMOHHON cTanu.

Pacuert BbinonHeHWe pacyeToB NOAWWMHUKOB A1l ONPEAENeHUs 3HaUEHUN Harpysku 1
noALWNNHNKOB obuiero cTpoka cny»obl.
Kynaukn Co3paHre KynaykoB C MOJIHOCTbIO ONpefeneHHbIMY TPAeKTOPUAMU ABMKEHUA

M TUNamu Tonkatenei. Kynayok MoxeT ObiTb KPYroBbiM UM NMHelHbIM ¢ 14
TUNAaMU ABUXKEHUA Ha BbIbop. MOXHO TakKe 3afaTb, Kak Bblpe3aeTcs
HanpaBnALWan ANA TONKaTeNA: Kak ryxol Bblpe3 Unn Kak Bblpe3 yepes BecCb
Kynayok.

KaHaBku CoszfaHve CcTaHAapTHbIX KaHaBok O-06pa3HOro 1 CTOMOPHOro Kosblia B
LUUAVHAPUYECKON Modenu.

KoHcTpykumoHHaa  [lNepeHoc </Z1>3cku3a </Z2>nonepeyHoro </Z3>ceueHunna </Z4>6anku

cTanb </Z5>u3 </Z6>KoHcTpyKunoHHon </Z7>ctann </Z8>8
</Z9>petanb.</Z10> Ha </Z1>3ckuze </Z2>pa3mepbl </Z3>HaHOCATCA
</Z4>nonHoctblo </Z5>pna </Z6>cootBetctBua </Z7>pasmepam
</Z8>npombliwneHHoro </Z9>cranpgapta.</Z10> MoXHO BbITAHYTb 3CKU3
B nporpamme SOLIDWORKS pans cosgaHus 6anku.
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Ypok no SOLIDWORKS Toolbox cm. B yue6Hom nocobumn Toolbox.

MpoBepKa n peagakTupoBaHne reomeTpun

moaenu

Yrunutel SOLIDWORKS - 310 Habop MHCTPYMEHTOB, MO3BOMAIOWMX U3YUnTb U OTPEedaKTUPOBaTb
oTaenbHble feTanu, a TakKe CPABHWUTb SNEeMEHTbI I FeOMeTPMIO TBEPAbIX Ten nap Aertasnen.

Hanpumep, ecnu Bbl C Konnerol cCNpoeKkTUpoBasm 1Ba MOXOXMX TUMa PyyYeK KPaHOB, MOXHO MCMOMb30BaTb
yTnuty CpaBHUTb 3NeMeHTbl, YTOObl CPaBHUTL AeTanu. JTa yTunuTa onpeaensaeT yHUKanbHbIe SN1eMeHTbI
ob6eunx fgetanei, n Bol cMoXeTe B pe3ynbTaTe COBMECTHONM PaboTbl onpefenuTb Havbonee noaxoaslme
METOZbl NMPOEKTUPOBAHMA. 3aTeM MOXHO onpefenuTb Hanbonee 3$¢PeKTUBHbIE NMPOEKTbl U 00BbEeANHUTD
UX B OQHY MOpAesb.

SOLIDWORKS Utilities Bkniouaet B cebsa cnegyowme MHCTPYMEHTbI

CpaBHUTL *

KonuposBatb

CpaBHUTb AOKYMeHTbl. CpaBHeHVe cBOWCTBa ABYX fokymeHToB SOLIDWORKS (Bkntovas
ABe KOHPUrypaumm ogHoi mogenun). MoxXHO cpaBHVBaTb Ba AOKYMEHTa C pa3HbIMU
MMEHaMU UM Tnamu. Hanpumep, AaHHas yTunuTa UAeHTUOULUPYET pa3nnums B
cBolcTBax GalifoB 1 JOKYMEHTOB.

CpaBerb 3JiIeMeHTbl. CpaBHeHme 2J1IEMEHTOB OBYX JeTtanenm n nNouck NAEHTUYHDbIX,
M3MEHEHHDbIX N YHUKaNbHbIX 3N1€MEHTOB.

CpaBHUTb reomeTpuio. CpaBHeHMe ABYX feTanel Ans Noucka reoMeTpryeckux pasnuumi.
3Ta yTunnTa onpegenser U3MeHEHHbIe U YHMKaJIbHbIE NMOBEPXHOCTU B 0b6enx AeTansx.
OHa Takxe paccumnTbiBaeT obwmin obbem AByx AeTanei (M c6opok) n obbem
J006aBNEHHOro 1 yaaneHHOro mMaTepuana.

CpaBHUTb cneundukaummn. CpasHMBaeT cneyndrKkauum AByX AOKYMEHTOB COOPKN MM
yeptexxa SOLIDWORKS. Mo pe3ynbTatam cpaBHEHUA COCTABIAETCA CMINCOK HEAOCTAOLLMNX
CTONGLOB N CTPOK, NINWHUX CTONOLOB U CTPOK, a TaKKe CTPOK C OLMBKamu.

anemeHT  KonupoBaHve nMapameTpoB OAHOro sniemeHTa (Hanpumep, rayouHbl 1
pa3mepa) v UX NpUMEHeHVe Ana APYrux BbiOPaHHbIX IEMEHTOB.

Hantn v 3ameHunTb Haxo,qm N 3aMeHAET TEKCT Pa3/iMyHbIX TUNOB npvlmeanvu?l B AJOKYMEHTaX

npumMmeyYyaHus

aetanu, cOopKM unm yepTtexa.
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Hantn/UzmeHntb

Ananus reometTpun

PacwmpeHHbin BbiGOp

Mel-lemKep oT4yeToB

YnpoueHune
MpoBepka cummeTpun

AHanus TonwmHbI

BbinonHAeT nonck Habopa 3NeMEHTOB [eTaNv, YAOBNETBOPAIOLMX YCIIOBUAM
YKa3aHHbIX MapamMeTpoB, UTOObl MOXKHO OblT0 OTPEAAKTUPOBATbL UX B PEXUMe
nakeTHon 06pPaboTKN.

MNo3BonseT BbIABNATL reOMETPUUECKME SNIEMEHTBI eTaNlM, KOTOpas MOXET
BbI3bIBATb TPYAHOCTU NPU 06paboTKe APYrUMU MPUIOKEHUAMN, HANpUMep,
NS MOAENMPOBaHUA N3 KOHEYHbIX 3/IEMEHTOB UM aBTOMATU3UPOBAHHOM
06paboTKK. ITa yTUNUTa onpeaenseT cleaylowme KaTeropum reoMeTpudeckmx
3/1eEMEHTOB: MOBEPXHOCTU Cpe3a, Masble NMOBEPXHOCTU, KOPOTKME KPOMKU,
OCTPble KPOMKW M BEPLUMHBI, @ TaKXKe NPepPbIBUCTbIE KPOMKU U FPpaHu.

BbiGrpaeT Bce 06beKTbl (KPOMKU, METAN, FPaHN UK SNeMeHTbl) B AeTanu,
KOTOpas COOTBETCTBYET 3aflaHHbIM Bamu Kputepusam. MoxHo 3apaTtb
KpUTEpUN ANs BbINYKNOCTM KPOMOK, Yrfa KPOMOK, LiBETa rpaHu, LiBeTa
3/1eMeHTa, UMeHW 3NeMeHTa 1 TuMna NOBEPXHOCTU.

YnpaBnaeT otyetamn, co3gaHHbiMu yTunutamu NMpoBepKa reomertpun,
CpaBHeHune reomerpun, CpaBHeHne anemeHToB, CpaBHEeHNE [JOKYMEHTOB,
CpaBHeHue cneundpukauyum, NMpoBepka cummeTpun 1 AHaNN3 TONLMHDI.

Co3paeT ynpoLlleHHble KOHOGUrypaumn getany unm cbopku ans aHanusa.
MpoBepseT AeTann HA HaNUuMe reoMeTPUYECKN CUMMETPUYUHBIX FPaHei.

OnpepensieT ToNCTble N TOHKME obnacti B getann. OHa Takke onpegenseT
TONWMHY fleTann B paMKax YKa3aHHOro AuanasoHa 3HauyeHui.

Ypok no SOLIDWORKS Utilities cm. B yue6Hom nocobun Ymunumer SOLIDWORKS.
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MowaroBbin ypokK

B aTon rnaee onucbiBatoTCA cegyloume Tembl:

e [loarotoBKa K ypoKy

e Co3paHue KOPOGKM

e Co3paHue KpbIWKU Ans KOpo6Kku

e O6beanHeHMEe KOPOOKMN 1N KPbILWKN
e Co3paHue yepTexa

B sTom YPOKe CO3[aloTCA ABe AeTanu - KOpO6Ka 1 KpblWKa, nocne 4yero oHn O6'benVIHFIIOTCFI B c6opKy nB
nTore cospaetca 2'MeprIVI yeprtex.

NoarotoBKa K YpPOKY

Mepen Hauanom 3TOro ypoKa MOMe3HO 3HaTb, Kak MOSyYnTb [OCTYMN K MHCTPYMEHTam Mporpammbl
SOLIDWORKS.

D,OCTyﬂ KO MHOIMM M3 NCNONb3yeMbIX MHCTPYMEHTOB MOXKHO NMONYy4YUTb TpeMA cnocobamu:

e MeHio

e [laHenu UHCTPYMeHTOB

e [lucnetyep KomaHpg

TN NHCTPYMEHTbI 3aBUCAT OT KOHTEKCTa, TO eCTb B CJlyyae HefJOCTYMHOCTU TeX U UHbIX MHCTPYMEHTOB
ONA TeKylen 3ajaun COOTBETCTBYIOLME MYHKTbl MEHIO CTAHOBATCA HeaKTUBHbIMU. VIHOrAa MHCTPYMEHTDI

He oTobpaxaloTca BoobLie, MNO3TOMY MOSIE3HO 3HaTb, Kakas MaHeNb VHCTPYMEHTOB MCMOMb3yeTcsa AfiA
[OCTyna K HUM.
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Mowarosbifi ypok

Ona nony4vyeHusA JONONHUTENbHON I/IH(I)OpMaLWII/I CM. pa3pen crnpaesku MeHio.

B cnepyiowwen Tabnue nepeuncieHbl MHCTPYMEHTbI, UCMOMb3yemMble B YPOKe, U X PacrnosioxeHne B
MeHI0, Ha maHenax uHcTpymeHtoB 1 8 CommandManager.

UHcTpymeHT 3Hauok MeHi0 MaHenb AuncneTtyep KOMaHp,
MHCTPYMEHTOB

Co3patb D ®ainn > Co3paTb CraHgapt CTpoka meHto
CoxpaHuTtb =l Gann > CoxpaHuTb CraHgapt Ctpoka MeHo
MapameTpbi {5} CepBuc > Mapametpbl CraHgapT CTpoka meHto
3cKus E BcraBKa > 3cKus JcKm3 JCKu3
ABTOMaTMueckoe {N CepBuc > Pasmepbl > Dcku3 ScKn3
HaHeceHue ABTO
pasmeposB
MpamoyronbHMK —i CepBuc > O6beKTbl ScKn3 ScKkn3

3CKM3a >

MpAamoyronbHuK
BbiTAHyTaA BcraBka > SnemeHTbI dnemeHTbl
606bILKa/ OcHoBaHVe Bbo6biwka/OcHoBaHn >

e BbiTAHYTb
O6onouka @ BcraBka > dnemeHTbl > JnemeHTbl JnemeHTbl

' O6onouka

BcraButb i BcraBka > KomnoHeHT C6Hopka C6opka
KOMMOHEHTDI > CyuwecrByioujas

aetanb/ C6opka
ConpsixeHne Q BcraBka > ConpsxxeHue C6Hopka C6opka

CospaHne KopobKn

MepBasA co3gaBaemasn AeTanb NpeacTaBiseT cobon KopobKy.
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Mowarosbifi ypok

OTKpbITVIE HOBON AeTann

[lleTanb ABNAETCA OCHOBHbIM CTpouTeNnbHbIM 610kom B nporpamme SOLIDWORKS. B stoin npoueaype
Mbl OTKPOEM HOBBI JOKYMEHT AeTanu, B KOTOPOM Oyfiem CTPOUTb MOAESb.

1. Haxmute Co3zpatb O (naHenb MHcTpymenToB "CrangaptHaa") wnn daiin > Co3path.

2. B gmanorosom okHe Hosblii gokymeHT SOLIDWORKS Bbibepute YepTex 1 Haxmute KHonky OK.

OTKpOETCFl HOBbIN AOKYMEHT AeTann.

O% SOLIDWORKE.  fe i wem b v we o | N-P-@-8B-M-G-BEE- e T-_30

LY ol

meRDe:s

]

W Wodel | X0 Waen | Wb Sy |

YCTaHOBKA YepTeXKHOro CTaHAapTa U egUHNL N3MepeHus

Mepepn Hauanom MoAenMpoBaHMA cliefyeT 3afaTb YEPTEXHbIA CTaHAAPT U efVHULY M3MepeHusa ans

netanu.

1. Bbibepute MapameTpbl & (naHenb nHcTpymeHToB CTtaHpapTHaa) unu Cepeuc > MapameTpbl.
2. B pmanoroBom okHe Hactpoiiku nonb3oBatens - O6wue BbibepuTe BKNagKy CBOWCTBA AOKYMEHTA.
3. B none O6wmin YepTexHbIli cTaHaapT Bbibepute ISO.

4. Ha neBol naHenu Bblibepute EgUHMLbI N3MepeHuns.
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Mowarosbifi ypok

5. B none Cucrema epguHuny nsmepenuns Bbioepnute MMIC, uTo6bl 3a4aTh eAVHMLAMU U3MEPEHWSA
MWIIMMETP, TPamMm, CEKYHAY.

6. Haxmute kHonky OK.

PucoBaHune npAmMmoyrosibHuKa

Ona NOoCTPOEeHUNA 6a30B0ro KOHTYpa AeTaln NCNonb3yeTcAa 3CKU3. DCKu3 ABnaeTcA 2'MeprIM. B
ﬂaﬂbHEMUJEM, NPn BbITAXKKE 3CKMN3a, OH CTaHET 3'MepHOVI mMoaenblto.

1. Haxmute MpaAmoyronbHuK U3 yrna | (naHenb MHCTPyMeHTOB DcKu3) unm Bbibepute CepBuc >
O6beKTbl 3cKn3a > MpAMOYronbHUK.

e [lporpamma BOMAET B pPeXunMm 3CKM3a.
e CraHyt Bugnmbimu MepepHasa, BepxHaa n MpaBaa nnockocTu.

e (neBa otkpoetca PropertyManager v npegnoxut BbibpaTe MIOCKOCTb, HAa KOTOpoOW byaeT
CO3aH 3CKM3 MPAMOYrofbHMKA.

O
e (Dopma yKasaTens UMeHNTCA Ha Wl , yKasblBas, YTO MOXHO BbIGPaTh MIOCKOCTb.

5 sou we 2 O--@B-8-"-L-dB&- et P -
B ¢ /-@-n- i ~ B
= BT - @ - " -

Vastarm | Swarch | St W | Demapan N . b
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o
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2. Bbibepute nnockoctob MepegHas.

(Dopma yKa3aTtena MamMeHUTCA Ha %, YKa3blBaA Ha TO, YTO TeENepb MOXXHO HapMCOBaTb
NPAMOYTrONbHUK.

3. Hauae B niob6oi TOYKE, HaXMUTE, a 3aTeEM NnepeTalnTe yKasaTesb A1 CoO34aHNA NPAMOYrosibHUKa.
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Mowarosbifi ypok

4.

Haxmute gna 3aBepleHna NnoCcTpoeHnAa NPAMOYroJibHUKa. He nmeet 3HayeHnA, Kakoro pasmepa
Bbl CO30ann NPAMOYrofibHUK,; €ro pasmepbl MOXXHO 3a[laTb MNO3Xe.
O

u]

MoHo yBuaeTb yetbipe cumsona: Il B Ml B, 3tu cumBosnbl Ha3biBaloTCA B3aIMOCBA3AMM 3CKM3a.

B ackmze NPAMOYTrOJibHNKa OHW YKa3blBalOT, Kakune JIMHUN ABNAKTCA BEPTUKallbHbIMU ., a Kakune
ropr3oHTaNIbHbIMUA =

Tekywmin Bug ABNAETCA M30METPUYECKNM, U3-3a YEro NPSMOYrOJIbHVK BbIFISAUT CKOLIEHHbIM.
Y106bl yBUAETL NPAMOYrOSIbHUK B HOPpMasibHOM Buge (Mpsamo), HakmuTe npoben. B ananorosom
okHe OpuieHTauus aBaxkabl HaxmuTe MepneHANKynsipHo.

BmecTo BbIxoga u3 peXnma 3CKMn3a OCTaBbTe 3CKN3 OTKPbITbIM, YTOObI MOXHO 6bIS10 3afaTb pa3Mepbl
npPAMOYTrojibHVKa B CJ'Ie,D,yIOLU,EVI cepun waros.

HaHeceHne pa3mepoB Ha 3CKU3

Tenepb, Korga y Hac ecTb 3CKM3 NPAMOYrofibHMKa, HeobxoanMo fo06aBUTb AN HEro Hagnexalyue
pa3mepbl. [nA 3agaHuA pa3mepoB NPAMOYrofibHMKa MOXXHO BOCMONIb30BaTbCA UHCTPYMEHTOM
ABTOMaTu4yecKkoe yKasaHue pa3mepoB. ECiiv Bbl BbILAN 13 pexrMa 3CKM3a B NpeablayLien npoueaype,
Heob6X04MMO BEPHYTbCS B 3TOT PEXUM AN1A 3alaHUA Pa3MepoB dCKU3a.

1.

HaxmunTe ABTOMaTUuYecKoe yKa3aHne pa3smepoB (naHesb MHCTPpymeHToB "Pa3mepbl/B3anmoceasun™)
unn Bblbepute CepBuc > Pasmepbl > ABTO.

N

YKasaTteNib NPUMET CNieayioLWnin BUA: (N

BbIGEpI/ITe BEPXHIOKO FOPU30HTAJIbHYIO NNHUIO B NPAMOYIrOJibHUKE.

MosasuTCcA pasmep.

HEPETaLLI,VITe Pa3mep BBEPX N HaXMUTE, yTOObI pPa3mecTnTb €ro.
B ananorosom okHe M3meHuTb BBeguTe 3HaueHre 100 n Haxmute v .

&
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Mowarosbifi ypok

5. MoeTopwuTe wary ¢ 2 no 4 gna NpaBoi BepTVKaNbHON NVHUM NPAMOYTObHYKA.

100
. 1
. L i
m
= ! |

6. B npaBom BepxHeMm Yriy okHa, B Yriy NOATBEPXKAEHUA HaXKMUTE 3HAYOK 3CKU3a c , UTO6bI
BbINTU 13 PeXrMa 3CKu3a.

BbiTArnBaHune 3cknsa

Mocne 3agaHnA pasmepoB 2-MePHOrO 3CKM3a MOXHO BbITAHYTb €ro, UTobObl cAenatTb 3-MepHyto
TBEPAOTENbHYIO MOAESb.

1. HaxmwuTe BbITAHyTasa 606biwKa/ OcHOBaHue @) (naHenb MHcTpyMeHTOB "InemeHTsl") unu BeraBKa
> Bbob6biwkKa/OcHOBaHNe > BbITAHYTD.

e Ecnm BbibpaH 3ckn3, oTobpaxkaetcs PropertyManager bobbiwka-BbITAHYTb, 1 NOSABASETCA
NpefBapUTENbHbIA BUA BbITSXKKM.

e Ecnn 3ckm3 He BbibpaH, oTobpaxaetca PropertyManager BoiTaHyTb, ykasbiBasi, UTO HEOOXOAUMO
BbIOpaTb 3CKM3.
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Mowarosbifi ypok

2. Ecnm otobpaxaetca PropertyManager BoitaHyTb, BblOepuiTe 3CKK3, HaXaB Ha KaKylo-mbo NnHuo
B KBagpaTe. B npoTvBHOM Cfiyyae nepeignte K ciepylowemy Liary.

MoABUTCA NpeaBapUTENbHBIA BU, BbITSKKM.

‘ﬂ%ﬁ

e

i

3. B PropertyManager:

a) [na napametpa Mny6uHa G 3aganTte 3HauyeHne 100.

b) Haxmute ¥ .

[ByxmepHbIt 3ckn3 ctaHoButca 3D-mopenbio.

Co3pgaHme nonon mogenn

B aToi mpoueaype MCNonb3yeTcs MHCTPYMeHT O60onoUKa 41 CO34aHMA Moo KOPObKuU.

1. Haxmute O6onouKa (NaHesb UHCTPYMEHTOB JNieMeHTbl) unu Bblibepute BcTaBKa > dnemeHTbl >
O6onouka.

2. B PropertyManager O6onouka B pasgene MapameTtpbl 3agaiite ana napametpa TonwmHa G
3HauyeHue 5.
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Mowarosbifi ypok

3. BblbepuTe rpaHb B rpaduueckon 061acTv, Kak NoKasaHo Ha PUCYHKe:

Face<1> oto6paxaetca B pasgene PropertyManager YpanuTtb rpaHm @

4. Haxmute ¥ .

Kopobka cTaHeT nosioi co CTeHKaMn TONWMHON 5 Mm.

Kopobka rotoea.

CoxpaHeHue getanmu

1. Bbibepute CoxpaHuTb & (naHenb nHcTpymerToB "CranpaptHas") v ®aitn > CoxXpaHuTb.
B avanorosom okHe COxpaHWTb Kak BbINOAHUTE Crieaylolme AeNCTBUA.
a) MepenauTe B Nanky, roe HEO6XOOUMO COXPaHWUTb JOKYMEHT.
b) B none Uma ¢aina seegnTte box.
C) Haxmute CoxpaHUTb.

[Letanb GyneT coxpaHeHa nop MMeHem box.sldprt.

3. OctaBbTe feTasnb OTKPbITON.

Co3paHume KpbIWKN gNa KOPooKn

Bbl cozganu nepsylo Aetanb - KOpobKy. Tenepb HEOBXOAUMO CO3LaTb BTOPYIO AeTasib, YTobbl cenatb
INA KOPOOKMN KPbILKY.
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OTKpbITVE HOBON AeTann

1. Haxmute Cozgatb O (naHenb nHcTpymenToB "CrangaptHaa") wnv daiin > Co3path.
2. B pgunanoroeom okHe HoBbili gokymeHT SOLIDWORKS BbibepunTe YepTex 1 Haxkmute KHonky OK.

OTKpoeTCcA HOBbI JOKYMEHT AeTanu.

_-;;S:ul.v-_ 5 : T - -B-@-m- G- B8 Aa v =M

meRDies

YcTraHOBKa YEepTeXXHOro CctaHaapTa n eganHNL namepeHunAa

Mepepn Hayanom MOAENMPOBAHMA CliefyeT 33afaTb YEPTEXHbBIN CTaHAAPT U eAVHULY U3MepeHus anis
aetanu.

Bbibepute MapameTtpbl & (naHenb MHcTpymeHToB CTaHaapTHasa) win CepBuc > MapameTpbl.
B nuanoroeom okHe Hactpoiiku nonb3osatens - O6wme BbibepuTe BKNaaky CBOWCTBa JOKYMEHTa.
B none O6wumin yepTexxHbiil ctaHgapT Bbibepute ISO.

Ha neBoin naHenn BblbepnTe EAMHMLBI N3MepeHus.

iAW e

B none Cucrema eguHuy nsmepenuna sbibepute MMIC, utobbl 3a4aTh eAVHULIAMN U3MEPEHNA
MUNIVMETP, TPaMM, CeKyHAY.

6. Haxmute kHonky OK.

PucoBaHue npAamMmoyrosnbHuKa

Kpblwka ans Kopobku nmeeT KBagpaTHyto dopmy. B aToln npouenype byaeTt HaprcoBaH NPAMOYrofibHYK.
Janee emy moxHo 6yfeT 3ajaTb pa3mepbl, COOTBETCTBYIOLME KOPOOKE.
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1. Haxmute MpAmMoyronbHUK U3 yrna | (naHenb MHCTpyMeHTOB JcKn3) mnu BbibeprTe CepBUC >
06beKTbl 3cKn3a > MpAMOYronbHUK.

PropertyManager npegnoxut BbibpaTb MIOCKOCTb, Ha KOTOPOW CrliefyeT HapucoBaTb
NPAMOYrONbHUK.

2. BbibepuTe nnockocTb MepepHas.

w

HaxmuTe n nepetawnTe ykasatesb AsA co3gaHnA nNpAMOoyrosibHMKa.

4. HaxmuTe gna 3aBeplUeHUs NOCTPOEHNA NPAMOYroSibHUKA.
=}

HaHeceHne pa3dMmepoB Ha 3CKN3

Tenepb, KOorfa y HacC eCTb 3CKM3 NpPAMOYrojibHMKa, HeO6XO,D,I/IMO 3adaTb ANnA Hero Hagnexatlime pasmepbl.

1. Haxmute ABTOMaTn4ecKoe yKasaHue pa3mepoB (naHesnb MHCTPyMeHTOB "Pa3mepbl/B3anmocsaAsn™)
unn Bblibepute CepBuc > Pasmepbl > ABTO.

N

YKasatenb npumeT cnegyowmin Bua: f\

2. BbibepuTte BEPXHIOIO FOPU3OHTANbHYIO IMHWIO B NPAMOYTONbHUKE.

MNosasutca pasmep.
3. [lepeTawmte pasmep BBEPX U HaXXMUTE, YTOBbI Pa3mMecTUTb ero.
4. B gnanoroBoM OkHe M3ameHuUTb BBeauTe 3HaueHne 100 1 HaxmuTe v,

c]
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5. MoeTopwuTe wary ¢ 2 no 4 gna NpaBoi BepTVKaNbHON NVHUM NPAMOYTObHYKA.

100
. 1
. L i
m
= ! |

6. B BepxHem MpaBOM Yriy OKHa B Yrfly MOATBEPXKAEHUS HAXKMWTE Ha 3HAUOK 3CKM3a ¢ .

Pexxknum 3cknsa 6y,qu BbIKJTIOYEH.

BbiTArnBaHune 3cknsa

Mocne 3agaHnA pPasmepoB 2-MePHOrO 3CKM3a MOXHO BbITAHYTb €ro, UTobObl cAenatb 3-MepHYto
TBEPAOTENbHYIO MOAESb.

1. HaxmwuTe BbITAHyTasa 606biwKa/ OcHOBaHue @) (naHenb MHcTpyMeHTOB "InemeHTsl") unu BeraBKa
> Bbob6biwkKa/OcHOBaHNe > BbITAHYTD.
B 3aBUCMMOCTU OT TOrO, UTO BbIGPAHO B rpaduueckon obnactv, NPOUCXOAUT cregytoulee:

e Ecnm BbibpaH 3ckn3, oTobpaxaetcs PropertyManager bobbiwka-BbITAHYTb, 1 NOABNSAETCA
NpefBapUTENbHbIA BUA BbITSXKU.

e Ecnn 3ckm3 He BbibpaH, oTobpaxaetca PropertyManager BoitaHyTb, yka3biBasi, UTO HEOOXOAUMO
BblOpaTb 3CKM3.
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2. Ecnm otobpaxaetca PropertyManager BoitaHyTb, BblOepuiTe 3CKK3, HaXaB Ha KaKylo-mbo NnHuo
B KBagpaTe. B npoTvBHOM Cfiyyae nepeignte K ciepylowemy Liary.

MoABUTCA NpeaBapUTENbHBIA BU, BbITSKKM.

100.0q

3. B rpaduueckoi obnacty HaxmuTe Ha mapkep (CTpenky) n nepetackuBanTe ee 4o Tex Mop, rMoka

Ha WKane He 6yaeT fOCTUrHyTa oTMeTKa 10, 3aTem Haxmute ¥ B PropertyManager.

100

OByxmepHbIi 3ckn3 ctaHeT 3D-mogenbio.
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Co3paHune BbiCTyna Ha KpbillKe

Yto6bl yOeauTbCca B TOM, UTO KpblllKa MIOTHO AEPXKNUTCA Ha KOPOOKe, Mbl CO3AaZiMM BbICTYMN Ha KPbILLIKE,
NCMOJb3yA elle OfHY BbITAXKY.

1. Haxmute Knasuwy npobena wnu Bbibepute Bug > UsmeHnTb > OpueHTauma.
2. B avanorosom okHe OpueHTauus aBaxabl Haxkmute Ha *Cnepeam.

Kpblwka 6yaeT noBepHyTa TaK, u4ToObl NepefHss CTOPOHa CTana BUAVMOW.

3. Haxmute MpamoyronbHUK 13 yrna ] (nanenb MHcTpyMeHTOB JcKn3) mnu Boibeprte CepBUC >
O6beKTbl 3cKn3a > MpAMOYronbHUK.

4. BblbepuTe rpaHb B rpadryeckon ob6nactu, Kak nokasaHo Ha PUCYHKE:

120
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5. Hapmcy|7|Te 3CKM3 NPAMOYTro/ibHMKa Ha 3TON rpaHn. He nwveer 3Ha4YeHnA, Kakoro pasmMmepa Bbl co3fanu
NPAMOYroJibHUK,; €ro pasmepbl MOXXHO 3a[laTb MNO3Xe.

HaHeceHne pa3mepoB Ha 3CKuU3

HEO6XOJJ,VIMO 3afaTtb AnA NpPAMOYroJibHMKa HyXHble pa3mepbl.

1. Haxmute ABTOMaTMUYeCKOe yKasaHne pa3mepoB (naHesb MHCTpyMeHToB "Pa3mepsbl/B3anmocsasn™)
nnn CepBuc > Pasmepbl > ABTO.

N

YKka3zaTenb NpUMeT criefyowmii BUa: @

2. B rpaduyeckoin obnactu:

a) Bblbepute BEpPXHIO FOPU3OHTANIbHYIO JIMHWIO B NPAMOYTOSIbHUKE.
b) BbibepnTe BEPXHIOW KPOMKY BbITAXKMN.

MosBuTCcA pasmep.

3. MepeTawuTe pasmep BBEPX M HAXKMUTE, UTOObI Pa3mMecTUTb ero.
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4. B [ManoroBom okHe V3MeHWUTb BBEAUTE 3HaueHue 2 u Haxmute ¥ .

N
[

5. MNoetopute waru ¢ 2 no 4 ana ocTtanbHON YacTU 3CKMU3a:

2 N
i i

c\@T T2

6. B BepxHem MpaBOM Yriy OKHa B Yrfly MOATBEPXAEHUS HAXKMWTE Ha 3HAUOK 3CKM3a ¢ .

Pexxknum 3cknsa 6y,qu BbIKJTIOYEH.

BbiTArnBaHune 3cknsa

Mocne 3ajlaHnA pa3mepos Z'MepHOFO 3CKM3a MOXHO BbITAHYTb €ro, yTOoObI caenatb BbICTyN AJ1A KPbILWKW.

1. Haxmute knaBuwy npobena unu Bbibepute Bug > UsmeHntb > OpueHTauus.
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2. B gvanorosom okHe OpuieHTauus asaxabl Haxmute *Usometpwma.

Kpblwka 6yaeT nosepHyTa.

3. HaxmuTe BbiTAHyTas 606biwKa/ OcHOBaHMe @) (naHenb MHCTPyMeHTOB "dnemeHTbl") uny BcraBKa
> Bbob6biwka/OcHoBaHne > BbITAHYTD.

4. B rpaduyeckoin ob6nactu BbiGepuTe 3CKU3, HaXkaB Ha Nobyo NMHUIO B KBagpaTe.
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5. B rpaduueckoin obnactn HaxmmTe Ha mapkep (CTpenky) u nepetackvpaite ee go Tex Nop, rnoka

Ha WKane He 6yfeT AOCTUrHYTa oTMeTKa 5, 3aTem Haxmute ¥ B PropertyManager.

2-MepHbIi 3CKN3 CTaHET 3-MepHbIM.

Kpblwka rotosa.

CoxpaHeHune getanm

1. Bblbepute CoxpaHutb & (naHenb nHcTpymeHToB "CranpaptHas") v ®aitn > CoxXpaHuTb.
B avanorosom okHe COXpaHWUTb KaKk BbIMOSHUTE Clegytowme AeicTBrA.
a) [Mepengute B nanky, rae HeO6XOAVMO COXPAHUTL JOKYMEHT.
b) B none Uma ¢aina seegnte 1id.
C) Haxmute CoxpaHUTDb.

[letanb 6yneT coxpaHeHa nopg mMmeHem 1id.sldprt.

3. OcraBbTe feTanb OTKPbITON.

O6beanHeHNne KOPOOKMN N KPbILLKN

Cbopka — 3TO Habop AOKYMEHTOB feTanei. [JokyMeHTbl feTaneii B COOpKe CTaHOBATCA KOMMOHEHTaMy —
B AAHHOM Crlyyae KOpobKa 1 KpblILKa.
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OTKpbITHIE HOBOI COOPKMN

B 31O npoueaype Mbl OTKPOEM HOBbIV AOKYMEHT COOpKM, Kyfa BCTaBMM MOAENN KOPOOKU 1 KPbILLKK.

1. Haxmute Cozpatb O (naHenb uHcTpymenToB "CrangaptHaa") vnu daiin > Co3path.
B nnanorosom okHe HoBbiit sokymeHT SOLIDWORKS Bbibepute C60pKa 1 HaxxmumTe KHonKy OK.

OTKpoeTCca HOBbLIN AOKYMEHT cOOpKM 1 nosBuTcA okHo PropertyManager Hauatb cOopky.

5 SO It ' -

Bamrsthy | Lugot | Serkch | Dosbuais | SOUDWORKS MID
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BcTtaBKa petanen B cOOpKy

Cbopka - 3To Habop AeTanei. B 3Ton npoueaype mMbl BCTaBYM KOPOOKY M KPbILWKY B COOPKY, rae OHM
CTaHYT KOMIMOHEHTaMu cOopKU.

1. B PropertyManager Hauatb c6opky B none [letanb/c6opKka AnAa BCTaBKN BbiGEpUTE MYHKT
Kopob6Ka.

s

JeTanb nosBuTca B rpaduueckon obnactv, a ykasartesib U3mMeHUT GopMy Ha %
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2. Haxmute B rpaduyeckoin ob6nacti, 4ytobbl NOMECTUTbL JeTalib B COOPKY.

[JeTanb nepemellaerca K LUeHTPY rpaduyeckoin obnactu.

3. Haxmute BcTaBuTb KOMNOHeHTbI (NaHenb MHCTpymeHToB C60pKa) mnm BbibepriTe BetaBka >
KomnoHeHT > CyuecTBymowan aetanb/C6opka.

4. B PropertyManager BcraButb KoMnoHeHT B rone JeTtanb/c60pKa ansa BCTaBKU Bbibepute
KpbILUKY.

5. Haxmute B rpadmueckonn 06nactu, 4tobbl NOMECTUTb AeTanb B COOPKY.

JeTanb nossuTca B rpaduyeckoit obnactn. Ecnv getanu nepekpbiBaloTCA, 3TO HOPMaNbHO.

NepemeljeHne KOMNOHEHTa

I'IpV| BCTaBKE KOMIMOHEHTOB B c6opKy MOXeT I'IOHaJJ,OGI/ITbCﬂ nepemMectuTb NX Tak, YTOObl OHU He
nepeKkpbiBainCb. ﬂepememeHme KOMIMOHEHTOB NO3BOJIAET Jierye Bbl6|/|paTb X npun conpakeHumn.

1. Haxmute MepemecTTb KOMMOHEHT 2 (naHenb nHcTpymenTos "C6opka") nnn CepBuc >
KomnoHeHT > lNepemectutb.

'

Oto6pasnTca okHo PropertyManager MNepemecTutb KOMMOHEHT, a yKa3aTeslb NpumeT Buj .
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2. T[epeTawmre KOMMOHEHT KPbILWKN BMNPaBO OT KOPOOKM. ECiM nonbiTaThca nepetawytb KOMMNOHEHT
Kopobku, ByaeT BblAaHO NpenynpexaeHne, YTo KOMMNOHEHT 3adUKCMPOBaH 1 He MOXET ObiTb
nepemelleH. Mo ymonuaHuio nepsas feTanb B cOopke GpUKCUPYeTCa Ha MecTe.

v .

3. Haxmure

BpalyjeHne KOMNOHEHTA

Y1060l BbIPOBHATb KOMMOHEHTbI Nepen nx conpaxeHnem, MOXHO NMOBEPHYTb X, NpuAaB HYXKHYIO
opueHTayuto. BblpaBHVIBaHVIe KOMMOHEHTOB obrneryaet Bbl60p rpaHe|7| B npouecce conpAaKeHus.

1. Haxmute Ha packpbliBaloWwminca cnncok NMepemecTTb KOMNOHEHT 2 (naHenb MHCTPymMeHTOB

"Céopka") n HaxmuTe BpawaTb KOMMNOHEHT @ unn Cepeuc > KomnoHeHT > BpawaTb.

Otobpasuntca okHo PropertyManager Bpawatb KOMMNOHEHT, a yKa3aTeslb NPUMET BUf
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2. Haxmute Ha BbICTYN 1 NOBEPHMUTE ero NMPUMEPHO TaK, KaK MoKasaHO Ha pucyHKe. BbicTyn gomkeH
6bITb C3agu.

MNepen BpalweHnem MNocne BpaweHua

3. Haxmure ¥ .

C6opka oToOpaxaeTcA, Kak NMoKa3aHO Ha pUCYHKe:

ConpsXeHne KOMNOHEHTOB

COI'Ipﬂ)KeHVIFI CO34al0T reoMeTpnyeckme B3anMOCBA3N MexXAy KOMMOHEHTaMU. Mo mepe ﬂO6aBJ’IEHI/IFI
COI'IpFI)KEHVIVI onpepenAaeTca paspeweHHoe nepemMmelieHne KOMNOHEHTOB.

1. Haxmute ConpsxeHue N\ (nanenb nHcTpymenToB "C6opka") nnv BecraBka > ConpsxKeHue.

MosisuTcA ananorosoe okHo ConpsixkeHne PropertyManager (MeHepxepa CBOUCTB).
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2. Bb|6ep|/|Te BblAeJSIEHHbIE TPAaHWN Ha KaXAOM KOMMOHEHTE. Haxkmute yBeJ'IIII'-II/ITb/yMeHblI.IIIITb BUg

1 (naHenb nHcTpymenToB "OTo6paXkeHre nosepx okHa Buga") wiv Bug > UsmeHnutp >
YBennuntb/ ymeHbWwnTb BUA, 4To6bl 6bI10 Npolye BbibpaTh FpaHu.

Mocne BbiGOpa BTOPON FpaHn:

® Haunbonee nornyHoe COMpsXKeHne NPUMEHAETCA K rpaHaM. B 3Tom cnyuyae nporpamma genaet
rpaHy CoBMagaloWnmMm.

* B okHe PropertyManager B pasgene CtaHgapTHble conps»eHUA BbiOpaH snemeHT CoBnageHne

o [loABWTCA BCMbIBalOWAnA NnaHesb MHCTpymeHToB "ConpsikeHne" ¢ BbI6paHHbIM 3/1eMEHTOM

CoBnageHune /{

Mepen conpskeHviem Mocne conpskeHus

3. Haxmure ¥ .

ConpsikeHre nprumeHeHo, Ho PropertyManager octaetca oTKpbITbIM, UTOObI MOXHO 6bl0 A06ABUTDL
JOMOSHUTENbHbIE COMPSXEHNA.
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4. BblbepuTte BblAeNneHHbIE FPaHN Ha KaXaoM KOMMOHeHTe. Bocrnonb3yintecs ¢pyHKuUvel Bpawatb Bug

ﬁ". Haxxmute Bupg > UsmeHntb > Bpawartb, utobbl 66110 NpoLue BbIOpaTh 3a4HI00 rpaHb BbICTyNa
Ha 1id.sldprt:

MNepegHana rpaHb box.sldprt 3agHAA rpaHb BbicTyna Ha 1id.sldprt

K rpaHam npuimensietca conpsixkeHune "CosnageHue".

Mepen conpsikeHvem Mocne conpskeHns

5. Haxmure ¥ .
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6. Bb|6ep|/|Te BbICBEYEHHbIE TPaHN Ha KaXXJOM KOMMOHEHTE:

K rpaHam npumeHsieTca conpsixkeHue "coBnafeHune", v KpbllKa NOArOHAETCA K KOpobkKe.

7. HaxmuTe 3Hauok ¥ gBaxabl.

CoxpaHeHune co6opKm

1. Bbibepute CoxpaHuTb & (naHenb nHcTpymerToB "CranpaptHas") v ®aitn > CoxXpaHuTb.
B AvanoroBom OKHe BbIMOMHUTE clegylolye aeicTBrA
a) MMepenauTe B Nanky, roe HEO6XOOUMO COXPaHUTb JOKYMEHT.
b) B none Uma daiina Beeante box with 1id.
C) Haxmute CoxpaHuTb.

Cbopka Gynet coxpaHeHa noa umeHem box with lid.sldasm.

3. OcTaBbTe COOPKY OTKPbITON.

Co3paHune yepTtexa

[Ina npoeKTnpyemMbix TpexMepHbIX fAeTanell 1 c6OPOK MOXHO co3[aBaTb ABYXMepHble yepTexu. [letann,
COOPKM 1 YepTexmn ABMAIOTCA CBA3AHHBIMU AOKYMEHTaMW; NPWU BHECEHUW JIIOObIX M3MEHEHWIA B AeTanu
nUnu cbopKM JOKYMEHT YepTexa TakKe U3MeHAeTcA.
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OTKpbITVE@ HOBOro YepTexa

4.

Haxmute Cozpatb O (naHenb nHcTpymenToB "CrangaptHaa") wnn ®aiin > Co3path.
B nnanoroeom okHe HoBblii gokymeHT SOLIDWORKS Bbibepurte YepTex 1 Haxxkmute KHonky OK.

OTkpoeTca ananorosoe okHo OCHOBHasA Haanucb/pasmep, rae MOXHO 334aTb NapPaMeTPbl YePTEKHOIO
nncra.

Boibepute B cnvcke dpopmat A3 (ISO) n Haxmute kHomky OK.
OTKpoeTCcA HOBbI JOKYMEHT yepTexa.

5 301D . | D-E-@-a-0 G

view Ligout | watrbon | stmcn | Dosiams | gt roemar 3 rEwy : Y T i IR EN NN T |

—msEDe:

Ecnu oTkpoeTca okHo PropertyManager Bug mogenu, Haxmute %, 4Tobbl 3aKpbITh €ro.

YCTaHOBKa YepTeXKHOro cTaHgapTa U egUHMNL, U3MepeHunna

Mepepn Hauyanom yepyeHuUs cnefyeT 3aflaTb YePTEXKHbIN CTaHZAPT U eAVHULY U3MePeHUs Ana AOKYMeHTa.

1.

BbibepuTe MapameTpbl & (naHenb nHcTpymeHToB CTtaHpapTHaa) unu Cepeuc > MapameTpbl.
B avanoroBom okHe Bblbepute BKnagky CBOMCTBa AOKYMEHTa.

B guanoroesom okHe CBOWNCTBA AOKYMeHTa - YepTeXkHblll cTaHZApPT B nosie O6LWMiA YyepTeXKHbIi
cTaHaapT Bbibepute ISO.

Ha neBoin naHenn BblbeprTe EAMHMLLI N3MepeHus.

B ananorosom okHe CBoWCTBa AOKyMeHTa - EguHuubl nsmepeHna B none Cnucrema eguiHuny,
nsmepeHus Bbibeprte MMIC, uTo6bl 3afaTb eAVHMLAMU N3MEPEHUA MUITIUMETP, TPaMM, CEKYHAY.

Haxmute kKHonky OK.
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BcTtaBKa 3 cTaHAapTHbIX BUAOB

MHCprMEHT 3 CTaHAAPTHbIX BAaa Cco3faeT TPU CBA3aHHbIX OPTOroHaNbHbIX BAa AeTanan nnn C60pKI/I.

1.

2.

o
Haxmute 3 cTaHpapTHbIX Bupa Ci# (naHenb nHCTpymeHToB "YepTex") unn sbibepute BeraBka >
YepTeXHblil BUA > 3 cTaHAApPTHbIX BMAA.

B PropertyManager 3 craHaapTHbix Braa B none fletanb/ c6opKa ana BcraBkm Bbibepute box.

Haxmurte ¥ .

B uepTexe nosaeaTca 3 cTaHJapTHbIX Braa AnAa box.sldprt. B BUgax ncnonb3yotca nepeqHss,
BEPXHAA 1N NleBaA opueHTauummn.

BcTaBKa n3someTpuyeckoro suga mogenm

anI BCTaBKe BMAa MoAenn MOXHO Bbl6paTb opuneHTaunio Bnaa, KOTopyto cieayet OTO6paSI/ITb. JTa
npouenypa no3BOJIAET BCTaBUTb BUA VI3OMeTpI/NeCKOI7I mopenn C60pKI/I.

1.

2.

Haxmute Bug mogenu (naHenb uHcTpymenToB "YepTex") unu BetaBka > YepTexHblil BUA
> Mogpenb.

B PropertyManager Bug mogenu B none fletanb/c60opka ana BCTaBKM Bbibepute
box_with_lid.

Haxmute &,
Bup uepTexa NpuKpenuTca K yKasaTesnlo, HO elle He byfeT pa3mMeLleH.
B PropertyManager:

a) B pasgene OpueHtauyusa ebibepute *UsomeTpus @

b) B pasgene Tun oTto6paxkeHus BbibepriTe 3aKPacUTb C KPOMKamMm ﬁ
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5. B I'pad)W—leCKOl;l 0651acTN HaxXMnTe B NpPaBOM HWXHEM yriny nncTta, yTOb6bI MOMECTUTL Tyha BUA
yepTexa.

6. Haxmute ¥ .

HaHeceHne pa3smepoB Ha yepTex

B aTonm npouenype anA )J,O6aBJ'IEHV|ﬂ pa3mepoB B BUA YepTeXa NCnojib3yeTca aBTOHaHeCeHe pa3mMepoB.

1. Haxmute ABTOMaTMuYecKoe yKasaHue pa3smepoB & (naHenb MHCTpymeHTOB
"Pasmepbl/B3anmocensn”) unn Cepsuc > Pasmepbl > ABTO.

2. B PropertyManager Pa3wmep :
a) Bobibepute BKnagky ABTO-HaHeCeHMe Pa3mepos.
b) B pasgene O6bekTbl ANA HaHeCeHUA pa3MepoB HaKMuTe BbiGpaHHbIe 3/1eMeHTbl.
C) B pasgene NopusoHTanbHble pasmepbl BhibepuiTe Bblwe Buga.
d) B pasgene BepTukanbHble pasmepbl Bbibepute CneBa oT BuAa.
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3. B rpaduueckoin obnactv B Buae Cnepean HaxmuTe mexay rpaHvuen suga yeptexa (NyHKTMpHON
NNHWEN) 1 BUAOM YepTexa, Kak MoKa3aHO Ha PUCYHKe:

R

B Buge yepTexa KpallHAsA NeBas BepTMKaibHasA KPOMKa CTaHET PO30BOW, @ HWKHASA KPOMKa —
¢duroneToBol. ITM LiBETAa COOTBETCTBYIOT LIBETaM B pasfenax PropertyManager lopusoHTanbHble
pa3mepbl 1 BepTukanbHble pasmepbl:
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4. B PropertyManager Haxmvute ¥ .

Ons Bupa yeptexa 6ynyT 3afaHbl pa3mepbl. MepeTawute pasmep, UTOObI NePeMeCTUTb €ro.

100
75
5

100
5
5

YepTexx oTobparkaetca B ciefyiolem Buge:
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YnpaXHeHus

B 31Ol rnaBe onucbiBalOTCA Cnegylolwme Temb

e bBaHKa c KpbIwWKon
e bont, wanba un ranka

Cnepytowye ynpaxHeHu1st MOMOTYT BaM OCBOUTb Ha MpaKTuKe pasnuuHble noHaTua SOLIDWORKS v o3HakomaT
BaC C Nporpammon.

[inAa 3TMX ynpaKHeHWI HeT nolarosbix Npoueayp. OfHaKo BaM AOCTYMHbI FOTOBbIE AeTanun, COOPKMN 1 YepTexn
B nanke install dir\samples\introsw.

baHKa ¢ KpbILWKOW

10 ynpa*xHeHne NOMOXeT B NCNO/b30BaHUN OCHOBHbIX NHCTPYMEHTOB U NMOHATUN nyTem Co3fgaHuA
6aHKI/I, KPbIWKN N YepTeXa.

C nomoulbto 3afjaHHON UHbopPMaumMmn GyayT co3faHbl AeTanu, cbopKa 1 YepTex.
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Detann

&

110

&

baHka

R5 - paguyc ckpyrneHus.

Kpbliwka

C6opka

YepTtex

e [lBa BMAA MOAENW KPbILWKM
e OauH BMA MOZENU LMAnHApa
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[10]

oo B0

—
& o
_—

bonT, wanba n ranka

ITO ynpaxkHeHVe MOMOXET B UCMONb30BaHNMN OCHOBHbIX MHCTPYMEHTOB U MOHATUIA NyTeM CO3AaHuA
6onTa, Wanbbl, raiky u YyepTexa.

C nomoLlbto 3ajaHHON UHbOPMauMKM GyayT co3faHbl AeTanu, cbopKa 1 YepTex.
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Detann

Llan6a

lanka

C6opkKa
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