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JlanHoe mocoOue NpeAHa3HAa4YeHO Ui MPOBEACHHUS MPAKTHUYECKUX PAOOT MpH H3YyUYCHHH
ABTOMATU3MPOBAHHOTO KOHCTPYHUPOBaHUs u3aenuii MamuHocTpoeHus B cpeae CAIIP MicroStation
U COACPKUT ONMHUCAHWE LMKIa JabopaTopHbIX pabor. IlocoOue MOArOTOBICHO K Ie4yaTu B
COOTBETCTBHUH C TUIAHOM H3JIaHMs ydeOHO-MeToandeckoi murepatypbl B MI'TY um. H.O. baymana.

[Mukn nabopaTopHbIX paboOT MO aBTOMATH3UPOBAHHOMY KOHCTPYHUPOBAHUIO H3CIUN
MAIIMHOCTPOEHUsI U TpUOOpOCTpoeHUs ObUT pa3paboTaH B yueOHO-HaydHOM IeHTpe MITV-
bentin, Ha Oa3ze wMHorosieTHero ombiTa wucnoib3oBaHusi CAIIP B ywyebHOoM mporecce u
MPOrpaMMHBIX MPOAYyKTOB ¢GupMbl bentnn Cucremc. JlabopaTOpHBIA HHKI MpeAHA3HAUEH IS
ucronb3oBanuss B ydeOHOM Kypce “OcHoBbl CAIIP” m ydeOHBIX KypcaxX, CBS3aHHBIX C
MEXaHUYECKUM KOHCTPYHPOBAHUEM H3/ETIHI MAIIMHOCTPOSHHS U IPUOOPOCTPOCHUS.

Kypc oxBaTbiBaeT OCHOBHBIE 3Tallbl KOHCTPYUPOBAHUSA MEXAaHUUECKUX W3JIEIHA U BKIIOYAET
CIIEAYIOIINE TATh Ja00paTOPHBIX PadoT:

1. OcHOBBI UCTIOJIB30BaHUs rpadudeckoit cuctembl MicroStation;

2. Ilapamerpuueckoe KOHCTPYMPOBAHHUE Ha IJIOCKOCTH;

3. TBepmoTenbHOE KOHCTPYUPOBAHHE MEXAHUUECKUX JETaJCH;

4.  TeepnoreiabHOE KOHCTPYHPOBAHUE MEXAaHUYECKHX COOPOK;

5. ABTOMaTtM3UpOBaHHAs F€HEpALMs YEPTEKEH MEXaHUUYECKUX JIETaJICH.

JlaGoparopHble pabOTHI, BXOASIIME B COCTaB IMKIA, B TEUYCHHE psAga JET YCHEIIHO
ucronb3ytorces B ydeOHoMm mpouecce kadpeap CAIIP u JluteitHoe mpomsBoacTtBo MITY wum.
H.2.baymana.

JlaGopaTopHbIil MK HEMPEpPhIBHO Pa3BUBACTCA W pacllIupsieTcs, IIaHUpyeTcs pa3paboTka
1a00opaTOpHBIX pabOT MO CIEAYIOIIMM HAINpaBICHUSM: paClpeielIeHHOe KOHCTPYHPOBAHUE B
Internet, WH)XEHEpHBII aHaNIW3 B MEXaHUKE, TEXHOJOTMYECKas IOJArOTOBKAa IPOU3BOJICTBA,
WHXXEHEPHBIN 1u3aiiH, yripaBieHUuEe TPOECKTHBIMU TaHHBIMU.

TpeGoBaHus K TEXHHYECKHM U MPOrPAMMHBIM CPeICTBaM:

IBM PC: oneparuBHas mamsTh — HE MeHee 8§ MOaT, eMKOCTh KECTKOTO JIUCKa — HE MEHEe
150 Mobaiit, npoueccop — He Hmxke Intel 386, oneparronnas cucrema — MS DOS, Windows 3.x,
Windows 95, Windows NT, Linux, OS/2 (mns MS DOS u Windows aboparopabie paboThl MOTYT
BBITIONTHATHCS Ha pyCU(DUIIMPOBAHHBIX BEPCUSAX MPOAYKTOB beHTN);

DEC Alpha/Windows NT; Power PC/NT; Power Mac/MacOS; Sun UltraSparc/Solaris u
SunOS; SGI 02 u Octain/Irix u NT;HP WS/HP-UX; IBM R6000/AIX.

[IporpammHubie cpeacTtBa ¢upMbl beHTIIM, HEOOXOIMMBIE U TPOBEACHUS J1a00paTOPHBIX
pabot, Bkmouaror MicroStation 95 u MicroStation Modeler u Bxomst B coctaB Mechanical
Engineering Academic Suite CD, pacnipoctpansemoro maptaepamu bentinu B Poccun.
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OCHOBHBIE TOJIOKEHUSA.

MicroStation - 5to nonnomacmrabHas 2D/3D rpadudeckas cucrtema Jiisi aBTOMAaTU3UPOBAHHOTO
KOHCTPYUPOBAHHS W MPOSKTUPOBAHHUS B MAIIMHOCTPOCHHUH, TPUOOPOCTPOCHUH, ApXHTEKTYypE,
CTPOUTENBCTBE, Teoe3un u kaprorpaduu. Bes paborta monp3oBarens B MicroStation BenmeTcst B
pamkax (aitma mpoekra (design file). daiin mpoekra co3maercs Kak 'CBS3aHHBIM CIUCOK"
TEOMETPUUYECKUX U YIPABISAIOMIUX JJIEMEHTOB. ['eoMeTpuueckue 5>IEeMEHThl - 3TO 0a30BbIC
reomerpuueckue dneMeHTs (BI'D), W3 KOTOpPBIX COCTOUT COOCTBEHHO MPOEKT. Y PaBISIOIIMMHU
JJIEMEHTaMHU  SIBJSIIOTCA  MapaMeTphbl  (Qaiijla MpoeKTa, KOTOpbIe OTBEYAIOT 3a pa3MelleHue,
MacITaOupOBaHKUE  OTOOPAKEHNE TEOMETPUUCCKUX AIIEMEHTOB.

Pa3pabotka npoekToB B MicroStation, B OCHOBHOM, BBITIONHSIETCS C IIOMOIIBIO 9KpaHa MOHHTOPA
Y MBIIIIH.

Hcnoab3oBaHue IKpaHa MOHMTOpA.

B MicroStation peann3oBaH MHOTOOKOHHBIA Tpaduueckuii matepdeiic B crune Windows wumu
Motif. Huxe npuBeieHbl Ha3BaHUs OCHOBHBIX JIEMEHTOB rpaduaeckoro natepdeiica.

n s - Eﬂe B ] / R R T r—————— _
[ 5en || 5 mardat dgr |30) - Wi Bl - R
1 - évinaoarowgue mento 5 — pabouee okno éuoa
2 - nanenv nukmozpamm Ocnoenaa (Main) 6 - ouanozoeoe okno ycmanoexku
3 - duanozoeoe okHo nocmpoenus napamempog
2e0MempuuecKkozo nemenma 7 - cmpoka cocmoanusn

4 — gvlnaoaruiee NOOMeHIO



Hcnoan3oBanue MBI,

B MicroStation mpenronaraercs UCIONIb30BaHUE TPEXKIABUIITHOW MbIH. Eciau mcnonb3yercs
MBIIIIb C ABYMsI KIaBumiamu, Tuma Microsoft, To HaxkaTue cpelHel KIABUIIM MOJCIHPYETCS
HaXaTHeM JABYX OJHOBpPEMEHHO. Pa3nuyaroT TpU OCHOBHBIX CHOC00a BBOJA MPH HCIOIb30BAHUU
MbImy B MicroStation:

- BBOA uHghopmayuonnou mouxu (Data Point), KoopIuHATBI KOTOPOW MEpeaaloTcs B CUCTEMY U
CITy’KaT JIJIsl BBOJIa KOOPAMHAT, BEIOOpA 3JIEMEHTOB B (haiiyie MPOEKTa, MyHKTOB MEHIO, IIUKTOTPaMM,
JIMAIOTOBBIX OKOH U T.II. §

- BBOJ npodnoti mouku (Tentative Point), koTopast pukcupyercs Ha SKpaHe B BUJE MEPEKPECTHUS,
HO e¢ KOOpIMHATHl HE TIEPeAaloTCsi B CHCTEMy, IOKa He OyneT BBelIeHa B JIIOOOM MecTe
nH(pOpPMAIMOHHAS TOYKA, ITOCIIE YET0 B CUCTEMY OyIyT Iepeaanbl KOOPAUHATHI IPOOHOM TOUYKH;

- BBOJ komanowl "Copoc” nmu "Ommena" (Reset).

Hitxe IMPUBCACHBI Ha3BaAHUA KJIIaBUII U KaK UX HAXKHUMATh!:

Knasuwa oannsix (Data Point) JleBas kinaBumIa MbIIN
Knasuwa copoca (Reset) [IpaBas KJ1aBHIlIa MBIIITH
Ilpoonasn knasuwma (Tentative Point) Cpenusis Ki1aBuiia MbIu (WK

OJTHOBPEMEHHO TIpaBas v JIEBasl IS
JBYXKJIaBUIITHOM MBIIIIHN)

st Toro 4To0BI "MpoTamUTh" Kypcop Ha 9KpaHe, HaJlo HaXkaTh KJIABHINY JaHHBIX Mbimu (Data
Point) u mepeMecTHTh MBbIIIb, YAEP)KUBas KIABUINY Ha)KaTOW. DTOT PEKUM HCIOIb3yeTcs NpU
TepeMEIIeHUN OKOH Ha KpaHe B yA00HOE I pabOThl MECTO, BBIOOPE MPSMOYTOIBHBIX 00IacTe 1
T.II.

IIpumeyanue:

Ilpu evibope 1060l nUKMOSPAMMbL  3a0epicume Ha Hel Kypcop Mbuludid U PAOOM C
NUKMO2PAMMOU NOABUMCS HA36AHUE NUKINOSPAMMbL U COOMBEMCMEYIOUe20 UHCPYMEHMATbHO20
cpeocmea. Coomeemcmeayowyas NOOCKA3KA NOAGUMCA U 8 CMPOKe COCMOAHUSL.

I'eomeTpuueckne 3jieMeHTHI.

B MicroStation onpeneneHsl ciaeayromue TUIB TeoMeTpudeckux 2D anementoB: aunuu (lines);
nomansle (line strings); MHOroyroiapHUKH (poligons); okpyxkHocTH/>murck (circles/ellipses); nyru
(arcs); ckpyrinenus (fillets); B-crumaitHoBeie kpubie (B-splines); aktuBHBIE TOYKH (active points)
(mox TOYKOM TOHMMAeTCs TOYEYHBIH DSJIEMEHT, H300paXeHUE KOTOPOro OmpeaessieTcs
ynpasistomuM napamerpoM Tun touku (Point Type) B mommento AxktruBHas Touka (Active Point),
TOYCUHBIA 3JEMEHT MOXET ObITh: JuHUed HyneBoil mmuHbl (Element), T.e. kiaccumueckoi
HeMacImTadupyeMol To4ko#; Macmradupyemorr OykBoit (Character); macmTabupyeMbIM
rpaduueckum pparmentom (cell).

I'eomerpuueckue 3D smeMeHTHI JensaTcs Ha MpocThie W cioxHble. Konye, chepa, numuugp -
MPUMEPHl TPEXMEPHBIX MPOCTHIX 3JIEMEHTOB-NIPUMUTHBOB. CyIIECTBYeT TpPH OCHOBHBIX THIIA
CIIOKHBIX TeoMeTpudeckux 3D 371eMEeHTOB: MOBEPXHOCTH BBITSTHBAHUS; TTOBEPXHOCTH BpAIllEHUS;
B-crmaitnoBeie NURBS moBepxHOCTH IPOM3BOJIBHON (POPMBI.



Ynpagasiionue napamMmeTpbl.

Pesynmprar neiicTBUi Hal TEOMETPHYSCKHMMH JJIEMEHTAMHU OIPEACISICTCS YIPaBIISIONIMHA
napaMeTpamu, KOHKPETHbIC 3HAYCHHUS KOTOPHIX BO BpEMS BBHIMIOJHEHHS JCWCTBUS HA3bIBAIOTCS
aKTUBHBIMHM TlapameTpamu (active parameters). [lpu pa3menieHnn, MOCTPOCHUH WU CO3JIaHUU
TEOMETPUUYECKUX DIIEMEHTOB HCIIONB3YIOTCS CIEAYIONIME OCHOBHBIC YIPABISIONINE MapaMeTphI:
akTUBHBIA cioi (active level); aktuBHBIN 1BeT (active color); akTuBHBIA THN JMHUKA (active line
style); akTuBHas TommuHa nuHUE (active weight); aktuBHBIA yrom (active angle); aKTUBHBII
MaciTaOHbIA K03 duuueHT (active scale factor).

I'eomeTrpuueckoe moaenuposanue B MicroStation.

JIto0yr0 TeOMETPUYECKYI0 MOJIelNh pPeambHOro OO0OBEKTa MOXKHO TMOJTYYHTh Ha OCHOBE
orpanndyeHHoro Habopa BI'D. Jlms kaxmoro BI'D MOXXHO BBIIEIWTH TPU OCHOBHBIX 0Oa30BBIX
JEUCTBUA:

-noctpoeHue (pasmenieHue (placement) wnm co3manue (construction)) bI'D B aiine mpoekra
TIPY 33/IaHHBIX YIPABJISIONINX MapaMeTpax;

-monudukanus (modification) yrmpaBisOmKX MapaMeTPOB;

-MaHMITYJIUPOBaHKE dneMeHTaMu: ynanenue (delete), mepememenue (move), mOBOpOT (rotate),
KOoMupoBaHue (Copy) u Jp.

Pesynmbrar BCEX [EHCTBUM BU3YAIU3UPYETCS Cpa3sy IO OKOHYAaHUM [JEHUCTBUs, a IpH
pa3MelieHuH WM CO3JAaHUM BHU3yaJU3UPYETCS AMHAMMYECKH B XOJE BBINIOJHEHUS ICHCTBUSL.
[Ipexxae, 4eM MaHHUITYIUPOBATh T€OMETPUYECCKUMH JJIEMEHTAMU WM YAAISATh UX, HE0OXOIUMO
KaKUM-JIN00 00pa3oM BBIACIUTH ITH 3JIEMEHTHI.

Bp10op reoMmeTpuYeCKUX 3JIEMEHTOB.

MaHunyniupoBanue reoMeTpudeckuM(m) meMeHToM(amu) B MicroStation MOXKHO BBITIOJHSTH
JBYMsI CTIOCOOaMU:

#& manlab.dgn (3D) - Micr 1. Beibepure MOIXOOAIIee CpEeACTBO

Pain  PenakTuposadke 3 MaHUMYJIUPOBAHUS U YKAXKUTE DJIEMEHT KypCOpOM B
. |1—| a | OTBET Ha 3ampoc, TMOABJISIOMIMICA B CTPOKE
- -
= COCTOSIHHS.

2. CHavama yKaxuTe dJeMeHT(bl), BBIOUpas
nukrorpamMmmy Brei6op snementa (Element Selection)
B BHJE€ CTPEJIKA U3 KpaillHEH JIeBOM MaHeNIn

I

| Brifiop 3 nereHTa

F BF .
7| o nukrorpamm OcHoBHas (Main), a 3aTemM BbIOEpUTE
Al
ty| CPEICTBO MAaHUITYJIMPOBAHHUS.

A

[Tpy ucmonp30BaHMM BTOPOTO CHOCO0A CYMIECTBYET BO3MOXKHOCTH YKa3aHHs OJHOBPEMEHHO
HECKOJIbKUX 3JIEMEHTOB JIJI1 MAaHUIYJIMPOBaHUs JIMOO Aepka Haxkatoi kmasumry Ctrl, mubo nepxa
Ha)KaToM JIeByIO KiIaBHIIy MbIi. Habop BEIOpaHHBIX 3JIEMEHTOB MOJKET BKJIFOUATh B Ce0s IMPOCTHIE
U CIIOKHBIE DJIEMEHTHI B JII000W KoMOuHaiu. Bee BeIOpaHHBIE 3JIeMEHTH B HAOOpe MOMevaroTcs
HeOOJIBIIMMH KBaJpaTamMu - MeTkamu Bbioopa (handles).

Ecnu BriOpana nukrorpamma Beibop snementa (Element Selection) B manenu OcHoBHast (Main),
Kypcop Ha JKpaHe NMPHHUMAET BHJ CTPEJIKH, MOJZOOHOW TOH, 4TO M300pa)keHa Ha MHKTOTpaMMe
Bri6op snemenTa (Element Selection), HO ¢ Kpy>KKOM BbIOOpa Ha KOHIIE, ONPEACIISIONIMM 00JIacTb,
B TIepe/eniax KOTopoi IeficTByeT KOMaH/[a BEIOOpa KaKoro-JIndo 31eMeHTa.



/lna evibopa eOuHcmeennozo nemenma:

1. Beibepute nukTorpammy Beibop snementa (Element Selection), eciiu oHa yxe He BEIOpaHa.

2. YKaxxuTe KypcopoM HEOOXOAUMBIHN 3JIEMEHT U HAXMUTE KJIABUINY JAHHBIX MBIIIH.

/na evloopa 00H020 unu cpazy HeCKOIbKUX I1eMEHMOG:

1. Beibepute nukrorpammy Bei6op snementa (Element Selection), ecniu oHa yke He BEIOpaHa.

2. PacTaHuTE BOKPYT BBIOMPAEMBIX JIEMEHTOB JWHAMHUECKUIl ("'pe3UHOBBIN") MPSIMOYTOIbHUK,
yAepKHUBasi KJIaBUILY JaHHBIX MBIIIK. B KadecTBe BBHIOpAaHHBIX OYIyT OTMEUEHBI BCE 3JIEMEHTHI,
MIOJIHOCTBIO JISXKAIINE BHYTPH MPSIMOYTOJIBHIKA K MOMEHTY OTITyCKaHUS KJIaBUIIN MbIu. OgHAKO,
€CITM B MOMEHT OTITyCKaHMs KJIABUIIM MBIIN OyJeT yAepKUBAaThCS HakaToW kimaBuina <Shift>
KJIaBUATyphl, OyIqyT BbIOpaHbl BCE DJIEMEHTHI, IOJHOCTHIO M YACTUYHO JIeXKallue BHYTPU
MPSIMOYTOJTbHHKA.

/lna evibopa eécex r1emenmoe (6K104aA U me, YUMo HeGUOUMbBL HA IKPAHE):

N3 mento Penaktuposanwne (Edit) Beibepute moamento Beidpats Bee (Select All);

unu:

Beenure ¢ knaBuaTypsl KomOuHanuio kinasui <Ctrl-A>.

Byayun BbIOpaHHBIMH, 3a(UKCUPOBAHHBIE AJIEMEHTHI OTMEUAIOTCS Ha SKpaHE MOHUKEHHOU

SAPKOCTBIO WX UBMCHCHHUCM IBCTA.

Ynajaenue djieMeHTA.

I[HSI yAaJdC€HUud TCOMCTPHUYCCKUX JJICMCHTOB MHCIIOJNB3YCTCA IIHMKTOrpamMmMa KpaCHOTO IIBCTa
Vnanenue snementa (Delete Element) u3 unctpymentanbaoit nanenu OcHoBHas (Main).

Paiin  PenakTHpoEaHHe Jlna yoanenusa 3nemenma:

1. BeiOpaTh ynansieMblii 2JIEMEHT.
2. BeiOpare mnukTOrpammy Ynanenue osnemeHta (Delete

\ :':'_" Element) nnu naxkats kiaBunry Backspace.
+, \?_ unu:
7| o 1. BwiOpats mnukTorpammy VYpamenue osaementa (Delete
] M Element).
A Oh 2. Yka3arb yJansieMblid JIEMEHT.
E@ A 3. Haxxatp KJIaBUITy JTaHHBIX MBIIIIH.

[ L4
Lg ;@t Jyis Toro, 4TOOBl BOCCTAHOBHUTH YIAJIGHHBIM 3IIeMEHT(BI),
+ +| p HE0OXO0IMMO BLI6paT§ noameHto OtmeHuTs. .. (Undo...) u3 MeHro
| — PenaxtupoBanue (Edit).

E manlab_dgn [3D] - MicroStation 95

Fain PR RN dneteHTe  HoTasoek  MHCTpumeHTE
QT HaEHITE EHHE NP romeHHEE Chiled

I [

- =] THEEHR bl
ﬂ_ HeraHoeuTe rMeTky

s

EH=
=

HoaneHue 3 nemeHTa

HNcnonb3oBanue NpoOHOM TOUYKH.

Bron npo6noii Touku (Tentative Point) - oquH 3 BaxkHEHIIMX c1TOCOO0B TOYHOTO TpadhuueCcKOro
BBOJaAa, Tp66y€MLIﬁ BO MHOTI'MX I€OMCTPHUYCCKUX IOCTPOCHUIAX. HNmeercda BO3MOKHOCTD 3aKpCIUTDh
MpOoOHYI0 TOYKY Ha CYIIECTBYIOIIEM dJeMeHTe (yKa3aB ee MpsMO Ha JJIEMEHTE), MPU TOM IIBET
3aXBaYEHHOI'O AJIEMEHTAa HM3MEHUTCS. 3aKperuieHHash MpoOHas TOYKa MOMOTaeT KOHCTPYHMPOBATH
HOBBIC DJIEMEHTHI, COOJIOfas TOYHBIC 3HAYCHHS PACCTOSHUH ©  YIJIOB OTHOCHUTEIHHO

7



CYLIECTBYIOIIUX 37ieMeHTOB. Ecnu npoOHas Touka BbIOpaHa HEBEPHO, TO HAAO MPOCTO MOBTOPUTH
BBOJ] MPOOHOM TOYKHU B APYrOM MECTE IKpaHa.

3akperuieHue (3aXBaT, MPHUBsI3Ka) MPOOHOW TOUYKM pabOTaeT MpU BKIOYEHHOM (UKCATOPE
3axBara (Snap Lock) u3 muanorooro okaa ®uxcaropsl (Locks), KoTopoe BBI3BIBAETCS U3 MEHIO
VYcranoBku (Settings), moamento @uxcatopsr (Locks), moagmento Juamor (Full).

I Cerxa [ Texcrossiysen Ecmn  ¢ukcarop Bweixmouen (Off), to
™ Coon [T Tpaduueckas rpynna 3axBara dJIEMEHTa He mNpoucxoauT. Ecin
% Ocesan muHuA ™ Maockocte BCE. BitoyeH (On), TO OpU HaXKaTUU HpO6HOI71
e et Wl ey -| KJIaBUILW, PE3YJbTAaT 3aBUCHUT OT OIIIUU
B T— Pexum (Mode), Hanpumep:
% 3asgar - ecnmu B moisie 3axBar (Snap) MeHIO
Pesare  LlerTp - | ommii Pexxum (Mode) ycranoBneHo B
Demrens: [2 bmwxkaiimas touka (Nearest), To mpoOHas
¥ ACCOUMATMBHOCTE TOYKA 3aXBaTbIBaeTCs Ha OImKaiien
[T BnonockoctwBCE [ CouGuna TOYKE DJIEMCHTA,
- OcH KoopauHaT - ecnmu B moie 3axBar (Snap) MEHIO
[T Ocw omuuii Pexxum (Mode) ycranoBieHo B
HavansHeit yrom | 0° Hentp (Center), TO mnpoOHas ToOYKa
Mprpawenme: | 307 3aXBaTBIBAETCS B IIEHTPE 2IEMEHTA;
- Eaunmnus - ecu B mone 3axBar (Snap) MeHIO
I EauHiuel wstepenia ommuit  Pexxum (Mode) ycraHoBIeHO B
e 10100 KiroueBas Touka (Keypoint), To mnpoGHas
- Msomerpun TOYKA 3aXBaThIBacTCs Ha OJrKaWIeH
[T Wsomerpua KJIIOUEBOI TOYKeE DIICMEHTA.
MnockocTe WaomeTpud: _BeprHan vI

Kuarouesrbie Toukn d1ementa (KeyPoints).

Nmeetcs, mo kpaiiHel Mepe, BE KIIOUEBbIE TOYKH JUIsI JTIOOOTO T€OMETPHUYECKOTO dIIeMEHTa-
MPUMHUTHBA - €r0 Hadyajo U KoHel. KoaudecTBO KIIIOUEBBIX TOYEK HAa Ka)XXJAOM CETMEHTE JH00ro
JJIeMEHTAa-TIPUMUTHBA (JIMHHMS, JIOMaHast, KOHTYp) Ha OJHY OOJbIIE, YeM YKa3aHO B CIICHHUATHLHOM
nosie Jlemurens (Divisor) B auanoroom okHe dukcatopsr (Locks).

Ecnn pgenutens paBeH 1 (110 yMOJ4aHMIO), TO KIIFOUEBBIE TOUKH JIEMEHTOB PACIOJIOKEHBI TakK,
KaK 3TO TOKa3aHO Ha COOTBETCTBYIOIIMX PHUCYHKax Hrbke. 3HaueHue mosst [emutens (Divisor)
MOXXHO MEHSATHh M, TakuM 0O0pa3oM, H3MEHSTHh KOJHYECTBO KIIOUEBBIX TOUYEK I KaXKIOTrO
aneMeHTa-npuMutuBa. st gyru 6omee 90 rpaaycoB UMEIOTCS JAOMOJHUTENBHBIE KIIIOUEBbIE TOUKU
B LIGHTpPE Oyru U uyepe3 Kaxiabie 90 rpaaycoB BIOJIb IyTH OT €€ Haudaja K KOHIy. CpemHssi Touka
JIUHUHU MOKET OBITh KIIFOUEBOM, TOJIBKO €CIIU JIEUTENh PaBeH WM KpaTeH 2. JIJi TeKcTa KiroueBas
TOYKA OIPE/EIICHA CIIEBA BBEPXY.
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KpuBas Kontyp umnce Texer
PaGora B TpeXMepHOM NPOCTPAHCTBE.
IS Kyo6 npoexma
Ty >,
. S Y Ky6 mpoekTa npeacraBiseT MaKCUMaIbHO BO3MOKHBIN 00beM
N, BB (aiina mpoexra 3D. Touku B (aitnax mpoekra 3D onpenenstoTcs
" 1 X-, Y- 1 Z 3HaUeHUSIMH Ui KoopauHatamu. PDaiiisl npoekra 3D
— r BRI COCTOAT M3 Kyba mpoekTa, B KOoTopoM Bbr paboraere. Touku
R " MO>KHO pa3MeIiaTh B JII0OOM MecTe BHYTPH KyOa MpOEKTa U OHU
W T b .
L HE OTpaHUYEHBI OJTHOM IIIOCKOCTHIO.
o i Koopaunatsl Ky0a npoekrta BeIpaxaroTcs B hopme (X, Y, Z).

e " I'mobanpHOE Havanmo koopauHaT B (daitmax mporortuna 3D,
' obecrieunBaeMbix MicroStation, pacroyio)keHO TOYHO B LIEHTpE
, - KyOa npoekrta u umeeT koopauHats (0,0,0). JIrobas Touka mepes

r100aNbHBIM  HAa4YajJOM KOOPAMHAT HWMEET IOJIOKUTEIIbHOE
3HAa4YCHHUE Z, a JII00asi TOYKa 1033y HEr0 MMEET OTPHIIATEIIbHOE

Kyé npoexima u 2D SHAYCHIIC 7.

RAACKACHTE RPoekiid,

@aiin npoekra 3D conmepxkut 4,294,967,296 TOUeKk MO3UIMOHHPOBAHUS B KyOe IMpOEKTa WU
no3unoHHbX eauHul] (UORS) B X, y M z HampaBieHHUsAX, IMOCKOJbKY BCE BBIYMCICHHUS B
MicroStation BBITIOJTHSIOTCS C KOOpAWHATAMHM Kak IIENBIMH YHCIaMH THNa long, 3HAYUTEITHHO
CHIDKAs MPHU 3TOM TpeOOBaHMsI K 3aTpaTaM MaMsATH M BpeMeHu DBM nis CloXHBIX MPOEKTOB, 1O
CPaBHEHHUIO C JPYTHMH TpadUUYeCKUMH CHUCTEMaMH, B KOTOPBIX BBIYUCIICHUS BBIMOTHIIOTCS C
KOOPJAMHATAMH KaK YMCIIaMU ¢ TuTaBaromei Toukoit Tuma double
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omceuenus euod.

CymecTByeT 1Ba CIEIHATbHBIX THUIA TOYEK A paboTHl B TPEXMEpHOM MpocTpaHcTse, 3D
uHpOpMaIMOHHBIe TOYKH W 3D mpoOHBIE TOYKH, KOTOPHIE BBOAATCS HA YKa3bIBaeMOH TiIyOuHe
BHYTpPH Ky0a BHJa BMECTO BBOJA Ha akTHBHOM riayouHe. UtoObl BBecTn 3D mMH(}OpMaMoHHYIO
TOYKY, PAacIOJIOKNUTE Kypcop B TOUKE C TpeOyeMbIMH KOOpAMHATaMU X M Y M HOKMHUTE KIABUILIY
JAHHBIX NIPU HakaTol kiaBuine <Alt>. [TosBsATCS BcrioMorarenbHble MyHKTUPHBIC TMHUNA Ha BUJE,
KOTOpBI He mapauieneH Tekymemy Buay. (Ecim 3Tm auHUM He OTOOpaXaroTcs, W3MEHHTE

Oovem euoa

O0wvem BHIa (MHOT/AA Ha3bIBAEMBIH OTOOpa’KaeMbIM
o0beMoM) - 3TO 00BeM, TOKazaHHBIM B Buae 3D. B
OOJIBIIMHCTBE CIIy4aeB, TOJBKO YacThb Ky0a MpOeKTa
MIOKA3bIBACTCSI B BUJIC.

JIroOble 3MeMEHTHl WJIM 4YacTH DJIEMEHTOB, HE
comepkamecss B oObeMe BHAA, HE ITOKAa3bIBAIOTCSA B
Bume. OObeM BHAa OrpaHUYeH oOOJACTBIO OKHA W
rI1yOuHON M300paKeHHsI BUA.

I'nyouna euzyanuzayuu euoa

Paccrosinue ot mepennero kpas Buaa 3D 110 3agHero
Kpast Ha3bIBAETCs TUIYOMHOW BHU3Yyaau3alllK BUA, KOTOpas
OrpaHUYeHa MIOCKOCTIMH OTCEUCHHUSI.

* Ilepenusisa MIOCKOCTh OTCEUYCHUS - caMast OJIM3Kast
IJIOCKOCTH JJIs1 TPOCMOTpA.

*  3aaHsA IUIOCKOCTh OTCEYEHUS - camasl yJajeHHast
IJIOCKOCTH JJIs1 TPOCMOTpA.

DJIEeMEHTHI TIepe]] MepeaHed TIOCKOCThIO OTCEYEHUS
WIM 103aAd  3adHCH IUIOCKOCTH  OTCCUCHUS  HE
MOKa3bIBAIOTCS B BUJIE, TAKE €CJIM OHU HAXOIATCA BHYTPHU
o01acTd MPOCMOTpa, HE3aBUCUMO OT TOTO, KaK CHUIIBHO
BU] YBEJIMYUBACTCS.

AKTHUBHasi TIyOMHA - 3TO IUIOCKOCTh, MapaiieibHas
JKpaHy B BHJE, HA KOTOPOM HH(OPMAIIMOHHBIE TOYKH
BBOJMTCS IO  yMOJYaHUIO. AKTUBHas  IJIyOMHa
MEPICHINKYISIPHA K DKPaHy U U3MEPSIETCS 110 OCU Z BUJA.
HMMeHHO MOATOMY OHA MHOTI'/IA Ha3bIBAETCS KaK "aKTHUBHAs
z-rnyouna". CeTka TakKe JIC)KUT Ha 3TOU TUIOCKOCTH.

AKTHUBHasi TJIyOMHa YCTaHaBIMBAE€TCS C TOMOILBIO
cpeacTBa YCTaHOBKAa aKTHBHOM TiayOuHbl (Set Active
Depth). Ber MmoxeTe Takke U3MEHSATh aKTUBHYIO TITyOHHY,
WCIONIb3YSl MHCTPYMEHTHl MaHUIYJIHPOBAHUS BUIOM, -
HarpuMmep, cpenctBa Ilopopor Buma (Rotate View),
BrmceiBanue Buaa (Fit View), MI3MeHeHNe mepcreKTHBEI
Buna (View Perspective), [lanopamupoBanue Buga (Pan
View).

AKTHUBHasi TJIyOMHAa BCerja HaXOIUTCS BHYTPH
napamertpa [ 1yOuHa BU3yain3aluu BUa. XOTs aKTUBHAs
MIyOMHA - 3TO OYEHb MOITHOE CpeacTBO, MicroStation
MMeEeT TaK)Ke CpelCTBa Ji1 BBOJA TOYEK BHE aKTHUBHOM
TJTYOUHBI.
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KOH(UTYpAIMIO BUIOB TaK, YTOOBI KaKOH-IMOO APYrod BHUI MUMEN Obl OPUEHTAIIMIO, OTJIMYHYIO OT
OpHEHTAIIMK TEKYyIIero BUJa, WM BBIPOBHHUTE BHIBI KoMmaHmol allign). 3aBepmuTe BBOA TOYKH
pacIoJIOKEHHEM Kypcopa Ha OJHOW W3 BCIIOMOTATENbHBIX JUHUW M TOBTOPHBIM Ha)XaTHEM
KIJIABUIITN JAaHHBIX MPH HaxkaTtol kiaBuiie <Alt>. Beox 3D npoOHBIX ToYek aHamorudeH BBoay 3D
MH(POPMAIMOHHBIX TOYEK 3a UCKIIOYEHHEM TOTro, 4To Bbl HakmmaeTe MpOOHYIO KIIABHUIIY MBIIIH.
Ecnu Touku BBOAsATCS 6€3 Haxkaroi kinaBumm <Alt>, To OHM pacmojararoTcs Ha aKTUBHOW TITyOHHE
o ocH Z BUIA.

Cmanoapmmnoie 6uowt

Ecnu BUI NOBEPHYT K CTaHJAPTHON OpUEHTALIMM, TO 3Ta OPUEHTALIMS MOKA3bIBAETCS C IOMOILBIO
HOMEpa BUJa B HA3BaHUU OKHA BHJIA.

B 2D mtockocTh mpoeKTa mapajiesibHa 3KpaHy, HO3TOMY BblI BHIUTE MPOEKT Kak Obl CBEPXY.
By nmo ymomyanuto (He moBepHyTHIi BU) B 2D - 3T0 Bua cBepxy co ciemyromiei opueHTaIueH:

*  Ocb X - NOJOXKUTENIbHA CJIEBA HAIIPABO (TOPU30HTAIBHO).

*  Ocs y BepTHKaJIbHA U MOJIOKUTEIbHA CHU3Y BBEPX (BEPTUKAIIBHO).

B mpoexkte 2D Bbl noBopauMBaeTe BHJA OTHOCUTEIBHO MHHUMOH OCH Z, KOTOpas
neprneHAnKyiIsipHa 3kpany. HezaBucumo ot Toro, kak Bwl moBopauuBaere Bua B 2D, Bwl Bcerma
BUJIUTE €TO TOJIBKO CBEPXY.

OpToroHajibHbIE BUIBI:

B 3D, tak kak Bbl MoxeTe noBopauMBaTh BHUABI BOKPYI TpEX OCEHW, HMEIOTCA IIECThb
OPTOTOHAJIbHBIX OPUEHTALMM, KaXJIO0M W3 KOTOPBIX COOTBETCTBYET CTaHIApTHHIM BUA: CBepxy,
CHuzy, Cnesa, Cnpasa, Cniepenu nnu C3anu.

Bup ceepxy:

Bun cBepxy nokasblBaeT IPOEKT CBEPXY:

* Xy INTOCKOCTh NapayuieiabHa Bamemy skpany (kak B mpoekte 2D).

* X MOJIOXKUTEIIbHA CJIEBA HANPaBO (TOPU30HTANIBHO).

* Y TIOJIOKHUTENIbHA CHU3Y BBEPX (BEPTUKAIBHO).

*  Z IIOJOXKUTENbHA K BaM 1 neprneHukyisapHa 3KpaHy.

Bup cnepenu:

Bun cnepeny nokaselBaeT MPOEKT CIIEPEIN:

*  XZ IUIOCKOCTH MapajuiesibHa Bamemy skpany.

* X [OJIOKUTEJIbHA CJIEBA HANPaBO (TOPU30HTANIBHO).

*  Z MOJIOKUTEIbHA CHU3Y BBEPX (BEPTHKAIBHO).

* Yy IIOJIOKHUTEIbHA OT Bac v nepneHauKyssipHa SKpaHy.

Bup cnpasa:

Ha Bune cripaBa Brl BuanTe Ky0 npoekra crpasa:

*  yZ IUVIOCKOCTH MapajuiejibHa BallleMy dKpaHy.

* Yy IIOJIOKMUTEJIbHA CJIEBA HANPaBO (TOPU30HTANIBHO).

*  Z MOJIOKUTEIbHA CHU3Y BBEPX (BEPTHKAIBHO).

* X [IOJIOXKUTENBHA K BaM U nepneHauKyaspHa SKpaHy.

H3omerpus:

Nmerorcss ABa Opyrux CTaHAApPTHBIX BHMJA - W30METPUsS W IpaBas H30METpUs. OTU BUIbI
MOBEPHYTHl TaK, YTO TPU TpaHU KyOa, KOTOpble OBLJIM OpPTOTOHAIBHBI OCSIM Ky0Oa MpOeKTa,
OJIMHAKOBO HAKJIOHEHBI K SKPAaHHOW MTOBEPXHOCTH.

Koopaunatsl Buja:

Korna Bua moBopaumBaeTcs, ocu (aiia mpoekra BpamaroTcs BMmecte ¢ HUM. Ocu BHIa, C
JIPYrol CTOPOHBI, PACHOJArarOTCs OTHOCUTEIBHO BHJAA, M  BCEr/Ia IMPUMEHSIOTCS CIEAYIONINe
MpaBuia;

*  Ocb X TOPU30HTAJIbHA U MIOJIOXKUTENbHA CJIEBA HAIIPABO.

*  Ocsb y BepTHKaJIbHA U MOJIOKUTEIbHA CHU3Y BBEPX.

*  Ocpb z nepneHAUKYISIPHA K BUILY (PKpaHy) U MOJ0XKUTENIbHOE HallpaBieHue Ha Bac.

- Tomnbko Ha BUAE CBEpXy CHCTEMBI oceil i KyOa MpoeKTa M Uil BUAA BBIPABHUBAIOTCS
COrJIaCOBaHO U TOYHO.
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IloaroroBKa K BLINOJHEHUIO 3aHATHIA.

MicroStation - »3T0 mporpamMmHas cucTeMa, paloTaromas MNpPaKTHUYECKH Ha  BCeX
BBIYMCIHTENBHBIX TIaThopmax: mox DOS, Windows 3.1/3.11/95, Windows NT, OS/2 nHa
nporeccopax Intel; mogq Windows NT ma DEC Alpha; monx UNIX Ha paboumx craHmmsx Sun
SparcStation, HP RISC, Silicon Graphics, Intergraph Clipper, IBM RS/6000, IBM Power PC; nox
System7 Ha Macintosh, mox System 7.5 na Power Macintosh. B cBsizu ¢ 3TuM nocne10BaTeIbHOCTh
nercTBuid I 3amycka MicroStation miam MicroStation Modeler cymiecTBeHHO 3aBHUCHUT OT
KOMITBIOTEpA U OTEPAIIMOHHOM Cpe/bl, Ha KOTOPHIX MHCTAJNIMPOBAHBI ATH MPOTPAMMHBIC CHCTEMBI.
Opnnako mocne 3amycka MicroStation pabora ¢ cucTeMO aOCONIOTHO OJMHAKOBAa ISl JTFOOOM
BBIYUCTUTENbHON TuaTdhopMbl. Hibke mpuBeeHa THIIOBAasi MOCIIEIOBATEIBHOCTh NEHCTBUN IS
MOATOTOBKH K BBITIOJTHEHUIO MPAKTHYECKUX 3aHATHH 1ocsie 3amycka MicroStation.

1. Tlocne 3amycka MicroStation oOTKpbIBaeTCs auanioroBoe OkHO MicroStation Manager.
YcranoBute B MeHIO oniuii 3toro okHa: Pabouas Cpena (Workspace) — deafault qns 1 u 2
pabotrel u Modeler misi ocrambnbix paboT; Ilpoekt (Project) - default (mo ymomuanuio);
Nurepdeiic (Interface) - default (mo ymomuanuto); Ctunb (Style) - Ctpoka cocrostaus (Status
Bar).

2. U3 mento ®@aiin (File) BeiOepure moamenro Cozmath (New). OTKpoeTcs AHATOTOBOE OKHO
Coznanme daitna npoekra (Create Design File).

3. B mone ®aiin npototuna (Seed File) oTkpbIBIIErocs AMAIOroBOr0 OKHA HAXMUTE SKPAHHYIO
kiasuiry Beiopate (Select). Otkpoercss amamoroBoe okHO Bribop daiina mportoruma (Select
Seed File).

4. B none ®aiiner (Files) oxkna Breibop ¢aiinma mporotumna (Select Seed File) BwiGepute daiin
MPOTOTHIIA JJII METPUIECKOr cucTeMbl equauIl “2dm.dgn” mist 1 u 2 pabots u “3dm.dgn” mns
OCTAJIbHBIX pa0OT M HAKMHTE dKpaHHYIo KiaBuiry OK.

5. B nmone @aiiner (Files) oxna Cozpmanme ¢aitna npoexra (Create Design File) BBemure ¢

KJIaBuaTypsl name.dgn, rae name - Bame ums. Haxmute knaBumry OK.

B oxne MicroStation Manager naxxmute knasuiry OK. Otkpoercs Bamr ¢aiin npoekra.

7. N3 menro PenaktupoBanue (Edit) BeiOepute mogmento Beiopats Bee (Select All). Bee anemenTsr
B (haiiie mpoekTa OyAyT MOMEYEHB METKaMH BBHIOOPA, a SJIEMEHTHI U3MEHST LIBET. Y IaJUTE BCE
3JIEMEHTHI C TTOMOIIBIO BBIOOpA KpacHOW muKTOrpaMMbl Y nanenue siementa (Delete Element)
13 neBoit manenu nukrorpamm OcHoBHast (Main).

8. U3 mento Muctpymentsl (Tools) BbiOepuTe moaMeHI0 3aKpbITh HHCTPYMEHTAIbHBIC MaHEIH
(Close Tool Boxes). OTkpoeTcs AUAIOTOBOE OKHO 3aKpbITh MHCTpyMeHTanbHbIe TaHenu (Close
Tool Boxes). B aTom okHe BKIIFOUHTH 00a niepexirouaTens 1 Haxatb OK.

9. U3 mento Uuctpymentsl (Tools) Beibepute nmoamento bazomas (Primary), u3 MeHO YTHIUTHI
(Utilities) BeiOepuTe moamenio Broa ¢ kimaBuarypsl (Key-in) U JOKUpYHTE COOTBETCTBYIOIIYIO
MaHeNlbh BHHU3Y CJIEBA, M3 BHINAAIONIETO BBEPX MEHIO PEKMMOB 3aXBaTa B CTPOKE COCTOSHUS
BbIOepHTEe MyHKT Psn xHomok (Button Bar) m gokupyliTe COOTBETCTBYIOIIYIO IMAaHENb CIpaBa
BBEPXY.

10. s 3d ¢aitnoB u3 menro OxHo (Window) BeiOepuTe moameHto Mo3zauka (Tile). Bece paboune
okHa: (1 - Bux cBepxy (Top View), 2 - U3omerpus (Isometric View), 3 — Bun cnepean (Front
View), 4 — Bun cripaBa (Right View)) OyayT ymopsiioueHsl Ha SKpaHe.

11. U3 mento @aiin (File), Beioepute Coxpanuth ycraHoBKH (Save Settings).

a
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JlaGoparopHasi padora Nel
OcHoBBI HCNIOJIB30BaHNs rpadguueckoii cucrteMbl MicroStation.

MicroStation - >TO TIporpaMMHasi CUCTEMa JIJIsl BBITIOJIHEHHS Pa3JIMUHBIX IpapuiIecKux padoT B
pa3NUYHBIX  OOJIACTSIX ~ YEJIOBEUECKOM  JEATENbHOCTH M B TEPBYIO  ouepenp Ul
aBTOMATHU3HPOBAHHOTO  IMPOEKTHPOBAaHUS M  KOHCTPYMPOBAHHMS B  MAIIMHOCTPOCHUHU,
pUOOPOCTPOCHUH, APXUTEKTYpE, CTPOMTENBCTBE, I'eoAe3nH, kKaprorpadhuu u 1p. MicroStation
oOecrieunBaeT TMONHBIA HA0Op WHCTPYMEHTAIbHBIX cpeAcTB mist 2D/3D  reomerpuueckoro
MOJICTTUPOBAHUS, YePUCHUS, YIIPABICHUS MPOCKTHHIMU JAHHBIMU M BH3yaTH3alliu.

B sroii mabGopaTopHoii pabore Bbl cMOkeTe OCBOWTH MCIOJIB30BAaHUE CIEAYIOIIMX OCHOBHBIX
CpeZACTB U MpUeMoB paboTsl B MicroStation 95:

* OTKpBITHE U cO3/1aHHe (DAIOB MPOEKTa

* PaGouas cpena MicroStation 95

* [Inockocts nmpoekra

* Bupaossie onepanuu

* ATpuOyThI rpadIECKOTO AIEMEHTA

* Coznanue rpadudecKux N300pKCHUA U YePTEeKEH
* MaHunynupoBaHue JIeMEHTaMu

* MoauduipoBaHue 3J€MEHTOB

13



OTkpbiTHE U co31aHMe (GAHIOB MIPOEKTA.

ITpu Bxonme B MicroStation 95 otkpsiBaercsi okHO MicroStation Manager, oHO MpenHa3HAuYEHO
JUTSL BBITIOJTHEHUSI aIMUHHUCTPATUBHBIX (GYHKIMA B cpene MicroStation 95. Oxkno MicroStation
Manager ucmonb3yeTcst A CO3JaHUS HOBBIX (DaAilIOB TpPOEKTa, a TakkKe Ui OTKPBITHS,
NeperMEHOBAHNS, YAAICHUS, O0bEIMHEHHS U CXKATHS CYIIECTBYIOMNX (hailloB MpOEKTa.

Micro5Station Manager
Paan Karanor
P afie; K.aranoriu:
| langlat. dan o hwindZapphustn3ardgnhdefaulth | ok I
bearexpl.dgn = [ o B
bikefrme. dgn — [ win32app
brake.dgn [ Lzt
chstrn, dgn [ dgn
detail.dgr e default
flowtagz. dan
hougzpatt.dgn
([lonalat. dan
aldhatel. dgn
plan.dan +
Tun dalinoe: YeTpalicTEa:
P alinel npoekTa MicroStation [*.dgn] ‘"’I -Ci- v|

[T OTkpbTE ®ain ToNbKD 407 STeHHA

Patioyan cpepa:  default 7 |
NpoekT:  defaulk il
MHrepdeliic:  default il
Crmne:  CTpoka cocToaHKA v|

1. Ilepen co3manueM HOBOTO (aiiia mpoekTa He0OX0IMMO OTMETHUTH, uTO B MicroStation r060i
HOBBIN (hailm mpoekTa co3maercs Ha ocHoBe (paia mpororuna (Seed file). Hanwume daiina
MPOTOTHUIA CBA3aHO C TEM, YTO (ailyl MPOEKTa JODKEH UMETh ONpPENEeICHHYIO CTPYKTYPY H B HEM
JIOJKHBI COXPAHATHCS MHOTOYHUCIIEHHBIE MTapaMeTphl, oNpeaessioniue pabouyio cpeny, natepdeiic
U BBINOJIHAEMBIN TIpoeKT. MIMetorcs ¢aitnel nporotuna ans coznanus 2D u 3D ¢aiinoB mpoekra,
JUISL MAlIMHOCTPOCHHUS, apXUTEKTYpbl, CTPOUTENILCTBA, KapTorpaduu u T.m. s co3gaHus HOBOTO
¢aitna npoexta HeoOxomumo B MeHto @aiin (File) BoiOpars myHkT Co3mate (New) u B
OTKpBIBIIEMCsI OKHE BBIOpaTh (aitnm mporotumna (Seed File) B Merpuyeckoit cucreme 3amaHus
KoopauHaT «2dm.dgn» unu B qr0iiMOBOM cucteme 3amaHus KoopauHaT «seed2d.dgn» ¢ momornkio
kHonku BriOparts (Select). 3arem BBecTn nMms daitna B mose Paiine (Files), nms ¢aiina nHabupaercs
0e3 pacmmpenus, Tak kak MicroStation cama fqo00aBiseT K UMeHHU (Qaiina pacmupenue «.dgn» -
CTaHJapTHOE pacmmpenue s ¢aina npoekrta MicroStation. 3aTeM OTKPBITH CO3/IaHHBIN (ailn
MIPOEKTa, BEIOpaB ero nMs B moJje crnucka (aitnoB u HaxkaB kHonky OK. Mcnonb3ys mento Paiin
(File), MO>XHO BBITIOTHATH pa3IMyHbIC orepaiuu ¢ (aitmamu npoekta. [l BeiOopa daiina mpoekTa,
HAXOJSIIETOCsS B IPYTOM KaTajore, MOXHO BOCIOJIb30BaThess okHOM Katanoru (Directories), a Ha
JIPYTOM YCTPOMCTBE - KHOMKOM Y cTpoiicTBa (Drives).

OOpaTtuTe BHUMaHKE Ha BO3MOXKHOCTh HacTporku MicroStation 1o CieIyronmmM acreKTam:

Pabouas cpena (workspace - st mabopatopHoit paboTsl: default);

[TpoexT (project - s mabopaTopHoit paboTsr: default);

I'paduueckuii nuarepdeiic monp3oBatens (interface - nist mabopatopHoit padboTsl: default);

Ctuib BeIBOZIA cOOOICHMH (Style - muist mabopaTtopHoii padoThl - CTpOKa COCTOSTHUA).

Crnenyer TakXke OTMETHTh BO3MOXKHOCTb OTKPBITHS (haillIoB MpoeKkTa APYrux rpaduyeckux
CHCTEM U PAacTPOBBIX (haitioB. DopMaT OTKpPHIBAEMOTO (haiisia TPOEKTa OMPEALISIETCS C TTOMOIIBIO
KHOTIKH BBIOOpa TUMa (haiina.
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Pabouas cpena MicroStation.

[Tocne BeIOOpa (haiina mpoekTa OTKPBIBAETCS OCHOBHOE pabouee okHO MicroStation.

B thabinh dge 100 - WassSianon 95
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Pabouas cpena MicroStation coctout u3 pabodei 30HbI, B KOTOPOW pa3MEIIaloTCs BUIOBBIE OKHA
(Bcero Ux MOXKeT OBITh 10 8) M I'PaHUYHON 30HBI, CBEPXY, CIeBa U CHU3Y OOpamiIsiioniel padbouyro
30Hy. B BepxHell YacTM TpaHUYHOM 30HBI PA3MEIIAECTCS TJIABHOE MEHIO U Pa3JIMYHbIC
MHCTpyMEeHTalbHble TaHenu (oObruHo CranpgapTHas u ba3oBas), B HW)KHEH 4YacTH - CTpOKa
COCTOSIHMSI, CJI€Ba PACIIONAraloTCcsl pa3InyHble HHCTpYMEHTalIbHbIe naHenu (00sryHO OcHoBHas). B
CBOIO OYepeb Kak[J0€ OKHO BHJIa MMEET 3arojIOBOK, ITOJIOCHI IPOKPYTKH BHJIA U MAaHEIb BUIOBBIX
ornepanuu.

IlnockocTh MpoekTa

ITocne oTKpeITUS WK cO3MaHMs (aiiyia MpoeKkTa HeoOXOAUMO OIPENENIUTh MapaMeTphl 00IACTH,
B KOTOpO# co3maeTcsi mpoekT. Jlyis 1uiockoro mpoekta pabdodas obiacteh MicroStation sBisieTcst
MPSIMOYTOJIBHOM, YKBUBAJICHTHA YEPTEKHOMY JIUCTY U Ha3bIBACTCS MJIOCKOCTHIO MpoeKkTa. Kaxmas
TOUYKa B IUIOCKOCTH MPOEKTa XapaKkTepu3yercs ee koopAuHataMu X U Y B MPSIMOYTOJIbHOM CUCTEME
KOOpPJUHAT, KOTOPHIE 3aMUCHIBAIOTCS CIEIYIOIIUM 00pa3oM - (X,y). [1obanbHOe Hadano CHCTEMBI
koopauHat (0,0) OOBIYHO pacmojiaraeTcsi B IEHTPE IUIOCKOCTH TpoekTa. Eciu HeoOxomumo,
MOJIO’KEHHE TTI00AILHOTO Havana KOOPAUHAT MOXKHO U3MEHUTH ¢ TOMOIIbI0 KoMaH sl GO=.

[Ipu BBOAE TOUKHM B TUIOCKOCTH TpoekTa MicroStation 3amoMuHaeT e€e KOOpAWHATHI Kak 32-
paspsnHoe 1enoe uuciao. COOTBETCTBEHHO, CHUCTEMa IO3BOJSIET MPEICTaBUTh MAaKCHMAaJbHYIO
KOOPJHMHATY B JIFOOOM HaIpaBJIEHUHU Kak Iiesioe uncio, paBHoe 4 294 967 296 (2 B crenenu 32). A
MUHHMAaJIbHOE pACCTOSHUE, pa3nuuuMoe MicroStation, cOCTaBisieT OJHY, TaK Ha3bIBAEMYIO,
MO3UIMOHHHYIO €AUHUIYy. B aHrnuiickoil TEpMUHOJIOTUMU MO3UIMOHHAS €IUHUIIA Ha3bIBaeTcs
enuHULIeH paspenieHus cucteMsl - Unit of Resolution (UOR wumu PU).

Opnako B mpoiiecce MPOeKTUPOBAHUS IPUHATO UCTOIb30BaTh Apyrue, 6osnee ya00HbIEe SIMHHIIbI
M3MEpEHUs] JUTMHBI. OJTU EIUHUIBI M3MEPEHUs HA3bIBAIOTCS PadoyuMu equmHHIamMu. Pabourne
€IMHULIBI B CBOIO OYE€peb MOTYT ObITh MpEICTaBlIeHbl Kak OocHOBHbIe eauHulbl (Master Units -
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MU) usmepenust pacctosiHuss W mpousBoAHbie eauHuUIbl (Sub Units - SU). Hanpumep, meTpbl u
caHTHMETphl. KOIM4ecTBO TO3UIIMOHHBIX €IUHUI], YKJIQJBIBAIONIEeCs] B OJHY MPOHU3BOIHYIO
€IMHUILY, Ha3bIBaeTCsl pa004UM pa3pelieHneM.

[Ipu ucnonp3oBaHuK PabOUUX €IUHUI] PACCTOSHUE B CHCTEME BBIpAXKAeTCs B BHJIE TPEX UYUCEN,
pazaenennbix apoerounem: MU:SU:PU. Hanpumep, 3:4:100 o3Hayaer 3 OCHOBHBIX €AWHUILIBI, 4
MPOU3BOIHBIX eAUHUIBI U 100 MO3ULIMOHHBIX €TUHUILI.

PaGouee paspemnienue onpeaenseT TOUHOCTb, C KOTOPOU M300pa)kaloTCs 3JIEMEHTHl U pabodyio
001acTh TUIOCKOCTH MPOEKTUpOBaHus. Pabodas 00macTh - 3TO pasMep MIOCKOCTH MPOSKTUPOBAHUS
B pabouMx eIWHMIIAX; pa3Mep MPOEKTa HE MOJDKEH IPEBBINIATh pa3Mepbl pabodell 00sacTH.
[Tockonpky pabouast 00acTh - KBaapaT, CYIIECTBYET OOpaTHas 3aBHCHMOCTh MEXIY pa3Mepamu
paboueii 0671acT U TOYHOCTBIO MIPECTABICHUS KOOPANUHAT.

Pabourie enuHUIIBI yCTAaHABIMBAIOTCS CICIYIOITUM 00pa3oM:

1. B menio YcranoBku (Settings) BeiOpats nmyHkT @aiin npoekra (Design File).

2. B oTkppIBIIEMCS TMAIOTOBOM OKHE BBIOpaTh KaTeroputo Paboune enunaniisl (Working Units).

3. B COOTBETCTBYIOINMX TMOJSIX YCTAaHOBUTH TpeOyemble paboune enauHuIbl u pabouee
paspelieHue.

4. Haxxatp kHonky OK.

YcTtaHoBrkH drafina npoekta
K.areropua W zriEHEHIME NAPaMETPOE PAG0YMY EOMHILL
& THEHBIA Yron ~ Hazganua eauHMl
AKTHEHBIN MacLTa DCHOB BAMHMLLE I—mu
ATRHEYTE 3 A2tEHT
Buzyanzauma
4 " — PaspemeHue
B biEon, KoopaMHaT
BrlnensHHan ofnacTe 10 FU Ha L
Dururanuzaumra 1000 Moz, egMHHL Ha s
Jangar
WzormeTpuna — Pabovana ofnacte
Qu
[Patioune egmHMuE: 423436 mu - kEanpar
CeTra
P HECaATOpE
Ueer

QnucaHue TEEYWErD N0nA

BrIS0p KATEroplAM 008 NPOCMOTRAE NapatETpoE. ’7

B 3TOM jX€ IuamoroBoM OKHE ClEQyeT YCTaHOBHTH M (opMaTr BbIBOJA KOOpAMHAT. [y 3TOTO
HeoOXoauMo BBIOpaTh Kareropuio BeBom koopmunar (Coordinate Readout) m ycraHoBHUTH
TpeOyemblii OpMAaT U TOUHOCTH BHIBOAA KOOPAMHAT.
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YcTraHoBrkH drafina npoekta Eq

Kareropua W ardEHEHIME NAPAMETPOE ERIEOLA KODQIMHAT
Ak THEHBIE Yron K.ooOpAHHATH
AETHEHBIN MacwTad Popmar: | Tpouss eauHmLb] |
ATRHEYTE 3 A2tEHT i - 1AE = |
Haganuaauun Yrntt
Brig0n koopouHaT
BrlneneHHan ofnacTe Poprar:  DD.DDDD
Dururanizauma Pesira; OSWeENpHHATEIR
Sansar TouHooTe:  0.1234
W zoreTpun
Du
Fatoume eqlHMLE!
CeTra
P HECaATOpE
Ueer

QnMcaHue TekYWEro oA

YCTaHoBK A NECATMYHON TOYHOCTM 00 4 SHEYALLMYE WP Ml
gpoaHol TosHooTH & 142, 144, 148, 1416, 1/32 1nm 1764,

Jyis obneryeHuss TOYHOTO Pa3MEIIEHUsI DJIEMEHTOB U BBHIMOJHEHHS PA3UYHBIX MOCTPOCHUIN B
MIPOEKTE MOYKHO HCITOJIb30BaTh CeTKY. [lapaMeTphl CETKM yCTaHABIUBAIOTCS B TOM )K€ JHAJIOTOBOM
okHe mpu BeIOope kareropun Cetka (Grid). [lar cetku 3agaercs B OCHOBHBIX €IWHUIAX. Tam ke
MOXKHO BKIIIOYUTH WJIH BBIKIIOYUTH (UKCAaTOp ceTkH. [Ipu BKIIFOUEHHOM (PUKCATOpE BCE TOYKH,
pa3MeniaemMple B IMPOEKTE, MOTYT HAXOIUTHCS TOJBKO B y3JlaX CETKH, YTO IO3BOJSET TOYHO
MO3UITMOHUPOBATH TOYKH M JICMEHTHI B IPOCKTE 0€3 UCITOJIb30BAHUS JOTIOTHUTEIBHBIX CPECTB.

YcTtaHoBrkH drafina npoekta [ <]
Kareropua W ardEHEHIME NAPAMETPOE CETKM
KTUEHEIN MacLLTa
War cerkuw | 0.1
ATRHEYTE 3 A2tEHT T lmi
. OYEE CETKM Ormena

Buzyanusauma F.onturypaumwa  DproroHansr ™

B biEon, KoopaMHaT

BrineneHHan oonacte OrHoweHWe waros | 1.0000
AurvranHsaumHa

Jaxear

W zoreTpun

Oicu

FPatoune eaMHKLE!
_eTka

P HECaATOpE
L eeT

QnucaHue TEEYWErD N0nA

BrIS0p KATEroplAM 008 NPOCMOTRAE NapatETpoE.

3adanue:
s evinonnenus 1abopamoproii pabomsi HeOOX0OUMO YCMAHOBUMb.
OcHogHble eOunHuybl - MULTUMEMPDL,
[Ipou3800Hbie eOuHUYbL - MUKDOMEMPDL,
Pabouee pazpewenue - 1000 nozuyuonnvix edunuy na 1 mukpomemp,
Dopmam 8v1600a KOOPOUHAM - NPOU3BOOHBIE OUHULDL;
Tounocmy 6vl800a koopounam - 0,1;
lae cemxu - 1,0 mm;
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Touex mexncdy yznamu cemxu - 10;
Konguaypayus cemku - opmozonanvhas.
Bxnrouums ghuxcamop cemxu.

[Tocne BBIMOJMIHEHMS 3a/laHUsI COXPAHUTh YCTAHOBKH ¢ moMolbio MeHio @aitn (File) moamento
CoxpanuTh ycTaHoBKH (Save Settings).

Buaossbie onepauuun

BunoBsie onepanuu HCMIONb3YIOTCS AJIE MAHUITYJIMPOBaHUS BUIOM. BuA - 3TO YacTh mpoekTa,
oToOpakaemasi B OKHE BUJA. BOJBIIMHCTBO BUAOBBIX OINEpalMi HAXOMATCS B MAHENIN BHUJIOBBIX
oreparuii, KoTopas pacroyiaraercs B HKHEH 4aCcTH OKHa Ka)KJ0ro BH/IA.

Lﬁl -|-| —|E|ﬂr}‘| @I “"I “"I

BunoBple omepamuu MOXHO BBI3bIBATH B IPOIIECCE BBIMOJHEHUS JIFOOOW TpaduyuecKkon
onepauuu. Ilocne 3aBepmieHust BUIOBOW omepanuu MicroStation Bo3BpamiaeTcst K BbIIOJIHEHUIO
MpepBaHHOM TpadUUecKol onepariy mocie HaxaTHsl TPaBO KHOTTKHA MBIIIIH.

Haubonee none3HbIMH SBISIOTCS CIEIYIONINE BUIOBBIE OTIEpAIHH:

&l O6nosrenue 6uda obecredrBaeT MOBTOPHOE OTOOPAXKCHHE M300paXKEHMs Ha SKpaHe. JTa
orepalus MoJe3Ha, €ClAM Ha dKpaHe MPUCYTCTBYIOT OCTAaTKW YAAJICHHBIX 3JIEMEHTOB WJIU KaKue-
100 HETIOHATHBIC U300PAKCHHS.

8 O6nacmo oxna ucnonesyercs s 0TOOpaskeHUs B OKHE BHIa IPOU3BOJILHOMN MPAMOYTOJIBHOI
00J1aCTH TIPOEKTA.

| Bnucvleanue 6uda NCTIONB3yeTCs IS BIMCHIBAHUS BCETO MPOEKTA B OKHO BHJIA.

#  [losopom euda WCTONB3yeTCs U TMOBOPOTA COAEPKUMOTO BHAA B CTaHIAPTHYIO
OPUEHTALINIO WM Ha MPOU3BOJBHBIN YTroJl.

2| ITpeowvioywuii 6ud ncnonb3yeTcs 1J1s OTMEHBI MPEAIIECTBYIOIEH BHIOBOH ONepaIiHy.

B nomnonHeHue k nepedrcIeHHbIM BUAOBBIM ONEPALldsiM YacTO MCIOJIb3YIOTCS TaKXkKe Oomnepaluu
Veenuuenue uzobpasicenus m Ymenvuienue uzobpadiceHus, 00O3HAYCHHbIE B MAHEIH BUIOBBIX
omepanuil 3HaKaMH «t» U «-», IS MacluTabupoBaHHs u300pakeHuss Ha Odkpane. Jlus
MaHOPaMUPOBAHUS N300paKEHUS HA SKpaHE OOBIYHO UCTIONB3YIOTCS TIOJIOCHI MPOKPYTKH.

3aoanue:
Buinonnume onepayuu ymenvuienus u yeeauuenus uzoopadiceHusi, QUKcUpys nosieieHue u
UCUe3sHO8eHUe U300pPAdICeHUss MOYEeK CeMKU HA IKPAaHe.

ATpuOyTBI rpadu4ecKoro 3jieMeHTa

Kaxxnpiii rpadndeckuii 27IeMEHT IIOMUMO TIOJI0KEHHUS B INIOCKOCTH MIPOEKTA U Psijia apaMeTpoB,
OIMCHIBAIOLINX TE€OMETPUYECKHE CBOWCTBA JJIEMEHTA, OIUCHIBAaeTCA psaoMm aTpudyTtoB. K
aTpuOyTaM 3JIEMEHTa OTHOCATCS CICAYIOIIUE CBOMCTBA AJIEMEHTA: CJIOH, I[BET, TOJIIWHA JIUHHH,
CTWUJIb JIMHUM, TUI U LBET 3alOJHEHUs (1S 3aMKHYTHIX 3JeMeHToB). Ilog cuMBoMKO# 3nemMeHTa
MOJIPa3yMeBAETCsl COBOKYITHOCTh aTPUOYTOB TpadUIeCcKOro IeMEHTa, UCKITF0Yas CIIOM.

ATpuOyTHI 3J€MEHTa yCTAaHABIMBAIOTCS B YCTAaHOBOYHOM OKHe ATpuOyThl 31emenTa (Element
Attributes), koTopoe BBI3BIBaeTCS MpU BBIOOpE MyHKTa ATpuOyTHI (Attributes) B MEHIO DJIE€MEHTHI
(Element), wiu B nanenu bazosas (Primary).

75 ATpUGYTH 3 nemMenTa
Cno: || 1 vI Easosan x|
Uger: [2 | |20 ~] 0wl 0wl ®||§|
Crune: |0 —_—

TonwHHE: |EI —_—
Enace: | OcHoEHOMR "’|
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ATpHOYTBI 3JIEMEHTa OINPECISIOTCS 3HAYCHUSAMH YCTAHOBOYHBIX MapaMeTpOB, MCHCTBYIOIIMMU
B MOMEHT CO3JIaHHSI DJIEMCHTA WJIU SIBIISIONIMXCS AKTHBHBIMHM B 3TOT MOMEHT. [Ipu u3aMeHeHHU
KaKOro-JIM00 YCTaHOBOYHOT'O MapamMeTpa aTpUOyThl UMEIOIIMXCS JIEMEHTOB HE U3MEHSIFOTCS, HOBOEC
3HAYCHUE TMapaMeTpa OmpeaeiseT aTpuOyThl SJICMEHTOB, CO3[aBaCMbIX IIOCIC H3MCHCHUS
napametpa. [y 3aMeHbl aTpUOYTOB 3JIEMEHTA Ha aKTUBHBIC YCTAHOBOYHBIC MapaMeTPbl MOXKHO
WCIIOJIb30BaTh CPEACTBO HM3menenue ampubymos snemenma (Change Element Attributes) B nanenu
OcnoBHas (Main) unu cpenctBo Madopmanms o snemente (Analyze Element) B manenu bazoBas
(Primary Tools).

3aoanue:
Yemanosumu cnedyrowue 3nauenuss akmuHbuIX YCMAHOBOYHBIX HAPAMEMPOS:
Cnou — 1;
L[sem — 3enenviii (2);
Tonwuna runuu — 2;
Cmune aunuu — cnaownas (0).

Co3nanme rpadpuyecKkux U300paskeHN U YepTexen

JIro00¥ MPOEKT B OCHOBHOM COCTOUT W3 MPOCTHIX TPapUUECKHX SJIEMEHTOB: JTUHHH, JIOMaHbBIX,
MHOTOYTOJILHUKOB, YT, OKPY)KHOCTEH M KPHUBBIX, HA3BIBAEMBIX TPAPUUCCKUMH TPUMUATHBAMH WIIN
0azoBbiMU Tpaduyeckumu dneMeHTamu (BI'D). B MicroStation Gosbiias 9acTh CPEACTB CO3AHUS
0a30BbIX rpaUIECKUX DIEMEHTOB COCPEIOTOUYCHA B HHCTpyMEHTaabHOM nanenn OcHoBHas (Main).

K|

Ilanens JInneiHbIe DJIEMEHTHI

+, \_{?’ (Linear Elements)
-
| ITanenns MHOTOYTOJIBHUKH
— (Polveons)
/ ’ | [Manens Dmurcer (Ellipses)
do A Masens Jlyrn (Arcs)
N A anens lyru (Arcs

- Vnanenune anementa (Delete Element)

@[3
O |

K cpencrBam co3ganust 0a30BbIX rpadyecKuX 3JI€MEHTOB OTHOCSTCS CIEAYIOLIHE:

Ilocmpoenue nunuu (Place Line) (JIuneiinbie sneMeHTsl), [locmpoernue npsamoyeonvhuxa (Place
Block) w [locmpoenue npasunvrnoco mnoeoyeonvuuxa (Place Regular Polygon) (MHOTOYTOIBHUKH),
Ilocmpoenue oyeu (Place Arc) (Ayrn), Ilocmpoenue oxpyscnocmu (Place Circle) u Ilocmpoenue
annunca (Place Ellipse) (nnuncsr).

Jiis koppekTHOro u 3(PQPEKTUBHOTO HUCHOIB30BAaHUS HHCTPYMEHTAIBHBIX CPEACTB CIETyeT
YYHUTBIBATh CIEIYIONTHE 0cOOeHHOCTH MicroStation:

- BoNBIIMHCTBO MHCTPYMEHTANBHBIX CPEJACTB SBISIOTCS MHOTO(PYHKIIMOHATHHBIMU H UMEIOT
Pl  mapaMeTpoB, OIpPEAETSIONMX pealn3yeMylo GYHKIUI0O U ee ucnojHeHue. Jlis
YCTAaHOBKM W W3MEHEHHUS MapaMeTPOB HCIIOJIB3YeTCS OKHO YCTAaHOBOYHBIX I1apaMETPOB,
KOTOpOE OTKpbIBaeTCsl MpH BbIOOpe HHCTpyMEHTanbHOro cpeactBa. CoxaepikaHue OKHa
YCTAaHOBOYHBIX IapaMETPOB SBISETCS KOHTEKCTHO-3aBHCHMBIM, TO €CTh 3aBUCHUT OT
BbIOpaHHOTO cpeicTBa. lIpexae yeM BOCIONIB30BAThCS KAKUM-THMOO HWHCTPYMEHTAJIbHBIM
CPEICTBOM CIIEAYEeT H3yYUTh OKHO MapaMeTPOB U MPU BOSHUKHOBEHUH BOIIPOCOB OOPATUTHCS
K CTaThe CIPaBKH, IOCBSIICHHON BEIOPAHHOMY CPEJICTBY.
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- B #mwxkHEe#l yacTu ocHOBHOTO OKHa MicroStation HaXOIUTCS CTPOKa COCTOSIHHS, B KOTOPOH
BBIBOJISITCA pa3jMyHble COOOIIEHHS M oOIlepaThBHas HH(GOpPMAIMs O peXUMax padOThI
cucteMbl. Ocoboe BHUMaHHE CIEIyeT oOOpamaTh Ha COOOIIEHUS, BBIBOJUMEBIC IPH
UCTOJIb30BAHUU WHCTPYMEHTAJIBHOTO CPEJICTBA M HANPABJISAIOMINE ICHCTBUS MOJIb30BATEIS.
Coo01eHns, HayMHAIOUIMECS C CUMBOJA <«>», IOACKA3bIBAIOT OuepeqHOe JelcTBUE
MOJIb30BATENs, OXKUJAEMOE BBIOPAHHBIM HHCTPYMEHTAJIbHBIM cpencTBoM. CooOuieHus,
HAUMHAIOIIMECS C CHUMBOJA «:», YKa3bIBAlOT Ha BO3HMKaromue npoOiemsl. Ilpexne dem
BBINOJIHUTH KaK0e-I100 JeiicTBUE, HEOOXOAMMO BHUMATEIILHO MTPOYUTATh COOTBETCTBYIOIIEE
cooOmieHne B CTpoke cocTosiHuA. [lpu monydeHMH Ha SKpaHe HEOKUAAHHBIX MU
HETOHATHBIX PE3YJIbTAaTOB CIEAYET TaKXKe MPOYUTaTh COOOLIEHUs B CTPOKE cOCTOsHUSA. s
UCTPABJICHUsl OIIMOOYHBIX AeWCTBUIl Hanbosee 3((EeKTUBHBIM SIBISETCS HCIOJIH30BaHUE
¢byakuun Otmena npenpiaymiero aeiictsus (Undo).

- Eciu ucnonpzoBaHne 0TMEHBI MPEABIIYIIETO JEHCTBUS HEYIOOHO WM HE JaeT TpedyemMoro
pe3ynabTarta, TO Uil yJAJIEHUS D3JIEMEHTOB MOXKHO HCIOJIb30BaTh CPEACTBO Yoaneuue
anemenma (Delete Element) B uncTpyMeHTansHOM manenn OcHoBHas (Main).

IIpy mocTpoeHHH pasInYHBIX M300paKEHUH YacTO BO3HHMKAET HEOOXOAMMOCTb B TOYHOM
MO3UIIMOHUPOBAHUU HWH(POPMALIMOHHBIX TOUYEK M 3aXBaT€ XapaKTePHBIX TOYEK pPa3IMYHbIX
JIeMEHTOB. [ peleHns 3THX 3aJad HCIOJIb3YETCsl BBOJ, TaK HA3bIBAEMbIX, NMPOOHBIX TOYeEK
(tentative point) u BBHIOOP COOTBETCTBYIOLIETO peXnMMa 3axBara. [IpoOHbIE TOUYKH SBIAIOTCS
BCIIOMOTATENIbHBIMU M HCIHOJB3YIOTCA TOJBKO Ui BBOAA HH(MOPMAILMOHHBIX TOYEK, KOTOpBIE
BBOJATCSL TOJIBKO MOCJE TMOATBEPIKICHHS JIEBOM KHOMKOW MBIIIM MPABUIBHOCTH PACHOJIOKECHHUS
poOHOM Touku. BBoA poOHON TOYKM MPOMCXOIUT NMPU OJHOBPEMEHHOM HAXXKaTUU 00EUX KHOIOK
MBIIIM M PACIOJIOKEHUH Kypcopa MOOJM30CTH OT TpeOyeMoro 3jeMeHTa B COOTBETCTBHM C
YCTaHOBJICHHBIM PEXHMOM 3axBarta. PexxuM 3axBaTta yctaHaBiuBaeTcs B okHe Pukcaropsl (Locks),
KOTOpOE BBI3BIBACTCS MpH BhIOOpe B MeHIO YcTaHOBKHM (Settings) myHkTa Pukcaropsr>/luanor

(Locks>Full).

gqﬁ'uncmupu
| Coma I Texcrossii ysen DTOT peXUM MOXHO YCTAaHOBUTH TaKXe B
™ Cooii W rga_q:uqecman p— nmaHenu MUKTOorpamMM Pexxum 3axBata (Snap

™ Ocesaa purua I Mnocrocts BCK Mode), xoropas  BbI3BIBAa€TCA  BBHIOOPOM
noameHto Psg  kHomok (Button Bar) wu3

BrigenenHaa ofinacte:  Bryrpu v|
3 BBIMTAIAIOIICT0 MCHIO C pCXKUMaMH 3axBaTa B
— 3axear
CTPOKE COCTOSHMUS:
[® Zaxear
Pesun:  Knnodesad Touka "l

Jenvrent: I 2

% AccouMaTHEHOCTE
[T EBnaockocTiBCE. T CoyGuHa

— DcH KoopaMHaT

[ Oew
HayaneHe yro: | 0.0000° JIEHCTBYIOIIMI B JAHHBI MOMEHT PEKUM
Mpupawenue: | 30,0000 3axBaTa OTOOpaXaeTcsi B COOTBETCTBYIOIEM
- Eaunvub 0JIC CTPOKU COCTOSHUSI.
[T EgMHHUEI HSMEREHWA |
” =
Paceroanue: | 0.1000 = (|| R k E"
~ Haomerpun
[ Wzomerpun
MnockocTe MsaMeETpMY: _BepxHas vI
3aoanue:

Hcnonvzys uncmpymenmanvhvle cpeocmea uz naveau Ocnosnas (Main), nonyuume yepmedic
oemanu, NpueOeHHvlll HA PUCYHKE 6 KOHYe OAHHO20 PYKOB0OCMEd, ¢ COON0OeHUeM 3a0aHHbIX
pasmepos.
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ManunyiupoBaHue 3J1eMeHTAMH

[Mon MaHMITyTUpOBAaHHEM DIIEMEHTaMH TIOHUMAIOTCS — OIEpaIiu
KOIMMPOBAHUS, NIEPEMEIIEHUS, OTPAKEHUS, MACIITAOUPOBAHUS U BPAIICHUS
aneMeHTOB. (OCHOBHBIE OIEpallid  MaHUIYJIUPOBAaHUS  dJIEMEHTaMHU
HaxoJsATcs B manenu Manumynsiiuu (Manipulate).

b aHMNYnALAA

[Ipy BHINOTHEHWHM pPa3IMYHBIX OMNEpalUid C DJIIEMEHTAMH BO3MOXHBI JIBA BapHaHTa
OCIEN0BATEILHOCTH NEUCTBHUI:

*  «IIIEMEHT-OIepaIys» - BHAauUaje BBIOMpAETCS DJIEMEHT, YYacTBYIOIIMK B OIMEpalfu, a 3aTeM

BBIOMPAETCSI CPEICTBO, BBIMOTHSIONIECE OTIEPAIUIO;

*  «omepanus-dJIeMEHT» - BHayalle BBIOMpAECTCS CPEICTBO, peau3yIollee OIlepaluio, a 3aTeM

BBIOMpAETCS 3JIEMEHT, YUYaCTBYIOIIMI B ONIEpallnu.

Br160p 251eMEHTOB OCYIIECTBIISIETCS C TIOMOIIBIO CpelicTBa Buibop snemenma (Select Element) B
WHCTpyMeHTaIbHOU maHenu OcHoBHas (Main). C moMOIIbI0 Omepanuu BBIOOpa TaKKe MOXKHO
BBITIONTHSATE PA3IMYHbIC MAHUITYJISIIIUHA C BEIOPAHHBIMU dJIeMEHTaMH. JIJis BBITIOTHEHHS Pa3TUYHBIX
NEHCTBUI € TpymnmaMy OHIIEMEHTOB MCIONb3YIOTCS Pa3HOOOpasHble CpPEACTBA TI'PYIIUPOBAHUS
3JIEMEHTOB COBMECTHO C COOTBETCTBYIOIIMMH CPEICTBAMU OTICPUPOBAHUS DIIEMEHTaAMHU.

3aoanue:

Yeenuuumo macuumab yepmedsica Ha sxpare 8 2 paza u nosepuyms yepmedxc na 90 epadycos
NPOMUE 4aCo80U CMPENKU.

MoaudpuuupoBaHue 3JIeMEHTOB

Onepanuu MonudUUIMpPOBaHHUS dJIEMEHTOB B MicroStation

b ogHPULMpOEaHIE

E NN TO3BOJISIOT U3MEHATH KakK TEOMETPHIO DJIEMEHTA TaK M Pas3iindHbIe
) P P s mapameTpbl  JIEMEHTa,  BKIoYas ~ aTpubyTel.  OCHOBHBIE
m o ] Bl e o MHCTPYMEHTAIbHBIE  CPEACTBA,  MO3BOJSIONIME  HU3MEHATH

TCOMCTPHUIO IIJIOCKHUX 3JICMCHTOB, HaxXoOiaTCA B IIaHCIN
Moaudunmpoanue (Modify).
Hawnbonee yacTo HCIONB3YIOTCS CIIEAYIONTNE CPEACTBA U3 ATOM HHCTPYMEHTAIBHOM IMaHEIIN

Moouguxayus snemenma — Hanboyee MOIIHOE CPEICTBO, MO3BOJISIONIEE BBIIOIHATH
6osbI0K HAOOp oneparuii MOAN(UITMPOBAHUS HIIEMEHTOB.

R Co3z0anue @acku — CpPEACTBO, HCIOJb3YyeMOE Il TOCTpoeHus (acok B
MalIMHOCTPOUTCIIbHBIX YCPTCIKAX.

1 Cosoanue CKpy2leHusi — CPeJICTBO, UCIIOJIb3YEMOE ISl TIOCTPOEHUS CONPSIKEHUI TyraMu

Pa3IUYHBIX AJIEMEHTOB U CKPYTJICHHS YTJIOB.

3aodanue:
Buinonnume paznuunvie moouguxayuu cooanHoz2o yepmedicd, HAOMOO0As pe3yibmam Kaxicoou
onepayuu.
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Yeprex AeTau, KOTOPbIA HAI0 MOJYYUTH B IaHHOH padoTe:
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JlaGopaTtopHasi padora Ne 2
[TapameTpuYecKkoe KOHCTPYHPOBaHHE HA MJIOCKOCTH
Konuenuuu u TepMuHoOJI0TUS

Hapamempuueckuit ¢ppazmenm (dimension-driven cell) B nanpHelieM KkoHcmpyKkuusa oCHOBaH
Ha MOHSTHU TTApaMETPHUYECKUH (WM pa3MEepHO-YIIPABISIEMbIN) KOHTYP U CIYKHT KakK IIa0JIOH IS
cemelicTBa (pparMeHTOB (KOHTYpPOB), KOTOPBhIE MOTYT OBITh TOJIYY€HBI W3 3TOTO Ia0JIOHA, T.e.
MOCTPOCHBI ISl ONpEeNIeHHOro Habopa 3HadeHWil pa3mepoB. OrpaHUYeHUs W DJICMEHTHI
KOHCTPYKIIMU TPEICTABISIOT OCHOBY CTPYKTYPHI IMapaMeTpudeckoro ¢parmenta. [1pon3BomHbIi
dbparment (derived cell) - 3To ¢parmenT B daiine mpoekTa, KOTOPBINH MOJydaeTcs Ha OCHOBE
napamMeTpuIeckoro pparmenra.

CJ'ICI[YIOHII/IC TEPMHHBI ABJIAIOTCA BAXXHBIMHA JJISI IOHUMaHUA IMTPOLECCA CO3JaHNA KOHCTPYKIIUU:

Ozpanuuenue - 370 TeomMeTprudeckas HHQopMaIys, KOTopas OrpaHUYUBACT WU YIPABIISET
KaKUM-JIHOO 3JIEMEHTOM KOHCTPYKLIHUU.

dnemenmupl KOHCMpPYKUUu - 3TO DJIEMEHTHl (TOUKa, OECKOHEUHas JUHUS, OKPYKHOCTD,
AIIUIC, WK B-crinaiiHoBast KpuBasi), KOTOpbIE JAIOT BO3MOXXHOCTh OTFPAHUYEHHSIM JIOKAJIN30BaTh
MECTO PaCIOJIOKEHHUS, OTPAaHUYUTh WIN YHOPSAOYUTH ApPYyrue 3eMeHThl. Hanpumep, nunus, xak
AIIEMEHT KOHCTPYKIUH, MOKET ObITh OCEBOM JIMHUEH ISl KAKOTO-THO0 CUMMETPUYHOTO MPOEKTA.

Onpeodenennaa Koncmpykyusa - HaOOp >JIEMEHTOB KOHCTPYKIMH, KOTOPBIE IOJHOCTHIO
OTpEACNAIOTCS OTPAaHUYEHUSMU WJIM  SBJSIOTCS TOCTOSIHHBIMH M HE HUMEIOT HUKaKHX
JOTIOHUTENBHBIX orpanudyeHuid. [Ipum 3TOM, BO3MOXHO HMeeTcs Oojiee OJAHOTO peann3yeMoro
pelieHus A1 Habopa AJIEeMEHTOB KOHCTPYKIIMH, KOTOPBIE MOJHOCTBIO ONpPEAENIeHbl, HO YKEeJIaeMblii
BBIOOp OOBIYHO SICEH.

He ooonpedenennan KOHCmpyKyusa- HaOOp PJIEMEHTOB KOHCTPYKITUH, KOTOPBIN TTOJTHOCTHIO
HE ONpEJENICH OTPAaHUYEHUSIMHU U HE ABJISETCS MOCTOSHHBIM. DJIEMEHT KOHCTPYKIUHU, KOTOPbI He
JIOOTIPEICIIEH, UMEET MHOTO BO3MOKHBIX "penieHuil" 1 HeOTHO3HAYEH.

H30btmounoe ozpanuuenue - OrpaHUYCHUE, KOTOPOE NMPUMEHSAETCS K HAOOpy AJIEMEHTOB
KOHCTPYKIIUH, KOTOPBIH yKe sIBJIsieTcs onpeeneHHbIM. 30bITouHOEe OrpaHndeHre MOKET ObITh, a
MOJKET U He OBITh B IPOTUBOPEUHH C APYTUMH OTPaHUUYEHUSIMU, HO B JIIOOOM Ciy4ae, OHO HEe HECeT
HUKaKOH MOJIE3HON MH(GOpMAITUH.

Cmenenu c600600bt - 4YUCIO, KOTOPOE TIIOKA3bIBA€T CTEMEHb HEOIHO3HAYHOCTH (HE
JIOOTIPEICTICHHOCTH ) TTapaMeTPUIECKOro parMeHTa.
Oobnoenenue ocpanuyenuii — pelnieHUe anreOpaMyecKux YpaBHEHUU, OIMCHIBAIOIINX

KOHCTPYKITHIO JIJISl 33JIaHHOT0 Ha0Opa OrpaHNUYCHHUI M TIOKa3 cTerneHn cBo0oasl KoHCTpyKiuu (DOF
— Degree of freedom) u Bo3MOXHBIE MeCTa JJIsI €€ TTOJTHOTO ONPEICIICHHS.

- Cumeonbl ozpanuyeHuil - 3TO 3JIEMEHTBI, KOTOpble OTHOCATCSA K kiaccy [loctpoenus u
UMEIOT CIeluaibHOe H300pakeHrWe [UIsl KaKJOoro THIAa OTpaHUYEHUN, pa3Mep CHMBOJIOB
OTpaHHYEHUH YIPaBIIAETCS B yCTAHOBKAX pa3Mepa TEeKCTa.
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OrpanuyveHus

OrpanuyeHusi yKas3blBalOT Ha TO, KaKW€ XapaKTEPUCTHKU [OJKEH HMETh NapaMeTpUuYecKuit
¢dbparMeHT, HO HE Kak MOJYyYUTh €ro B MPOEKTE C ITUMHU XapakTepucTukamu. Kak BBIYHCIUTH
KOHKpETHbIE T€OMETPUYECKUE MapaMeTpbl B CBETE 3TUX OIPAHUYCHHM - 3TO 3a7aya OOHOBJICHHUSA
OTpaHUYEHUN KOHCTPYKIUH.

BonbImMHCTBO CBs3el OTpaHWYEHUST OTHOCHUTCS K OCHOBHOW YacTH WJIM K OOIIEH CTPYKType
napaMeTpruecKkoro npoekra. /letanu npoekrta pacnojararotcs U GOPMUPYIOTCS B 3TOU CTPYKTYpe.
Hanpumep, ecnu napaMerpuueckuil pparMeHT sSBIISETCS CUMMETPUYHBIM, TO OH UMEET 3JIEMEHTHI
KOHCTPYKIIMU W OTPAaHUYEHHUS, KOTOpPble HEKOTOPBIM CIIOCOOOM CBSI3BIBAIOT 3JIEMEHTHI C OCEBOU
JIMHUEMN.

OrpaHuyeHusi HaKJIAJbIBAIOTCS C HCIIOJIB30BAHUEM HHCTPYMEHTAJIBHBIX CPEJICTB, KOTOpHIE
COJIEP’KUT UHCTPYMEHTaJIbHas naHeab OrpaHu4eHUs.

MOXHO c03/1aTh CJIEAYIOIINE TUITBI OTPAHUYCHUM:

. Pacnonoscenun - orpaHuueHue, KOTOPOE YCTAHABIUBAET PACIIOIOKEHUE HEKOTOPON TOUKHU
B IUIOCKOCTH MPOEKTA.

. I'eomempuueckoe - orpaHudeHue, KOTOPOE YIPABISET IMOJIOKEHUEM WM OpHUEHTaluei
JBYX WJIH 00Jiee 3JIEMEHTOB OTHOCUTENIBHO APYT JIpyra.

. Pazmepnoe - orpaHnveHne, KOTOPOE YIPABISIETCS Pa3MEPOM.

. Anzebpauueckoe - ypaBHEHHE, KOTOPOE BBIPAXKAET CBSI3b MEX]y IEPEMEHHBIMHU.

Korna kakoe-nn0o orpaHnuueHue A00aBiseTcs, W3MEHSETCAd WM yAalseTcs, TO MOJENb
pelaeTcsi 3aHOBO, T.€. JIeJaeTcs IOMbITKa BOCCTAHOBJIEHUS MapaMeTpUdecKoro (parMeHra Tak,
4yTOOBI HOBOE WJIM M3MEHSEMOE OIpaHUYCHHE, TAaKXKEe KaK BCE CYILECTBYIOIINE OTpaHUYEHUS, ObLIO
ynoBieTBopeHo. Ecnu kakoe-nmu0Oo penieHHe HaWIeHO, TO COOTBETCTBYIOLIUE HW3MEHSEMbIE
AIIEMEHTHl OOHOBISIOTCA W MOBTOPHO TMOKa3biBaloTcs. [lonmydeHHOe  pelieHre  MOXKET
BO3/ICIICTBOBATH HA 3JIEMEHTHI, KOTOPBIE HE CBSI3aHBI C HOBBIM OTPaHHUUYEHUEM OUYEBHUIHBIM 00pa30oM
WM JTIOKAJIBHO.

Ecnu pemenne HeBO3MOXKHO, TO BBIBOAUTCSA COOOIIEHHE O HEBBIIOJIHEHUN JAHHOMN OINEpaluy u
uHOrJa rpaduyecKkue yKazaTeld Ha MECTO BO3HHUKHOBEHMsI MpoOsieMbl. ['eomeTpus mpoekTa He
0OHOBIIIETCS, HO 3TO OTpaHUYCHUE TPUHUMAETCs B JTroOoM cirydae. Ecu MicroStation cooOGraeT o
HEBBIMOJIHEHUH KaKOW-T1M00 Onepannu, 1axe el HOBOE OTpaHHuYEHUE HE SBISETCS M30BITOYHBIM
u Bbl yBepeHsbl, uTo penieHrne (GakTUuecKd BO3MOXKHO, TO rpaduyecKkue yka3aTelld MOTYT IOMOYb
MEPECTPOUTh TEOMETPUI0 MOJAENU HauOosiee ONU3KO K MPEANoIaraéMoMy pEHICHHIO U 3aTeM
BBIMIOJHUTH PELICHHE 3aHOBO.

JloGaBieHre HOBOTO OrpaHUYEHUS YMEHbBIIAET HEOJHO3HAYHOCTh IapaMeTPHUUECKOro
¢dbparmenTa. (Y ganeHue OrpaHUYCHUsI 1ae€T MTPOTHBOTOIOXKHBIN A (PEKT.)

OrpanndyeHre MOXKET MPUMEHSITHCS TOJIBKO K 3JIEMEHTy KoHcTpykuuu. Korma orpanuuenue
MIPUMEHSIETCA K KaKOMY-THOO0 3JeMeHTy (aiiyia mpoekTa, To OH mpeodpa3yercss B IKBUBAJICHTHBIN
AIIEMEHT KOHCTPYKIHH.

Ha3panusi HEKOTOpBIX OrpaHMYEHUN MOTYT TMpeArnoiaraTb OJHOCTOPOHHIOI 3aBHUCHUMOCTH
OJIHOTO 3JIeMEHTa OT JApyroro. MakTUYECKH K€ BCE OrpPaHUYEHMs YCTaHABIUBAIOT JBYXCTOPOHHUE
CBSI3M MEXKIY DJIEMEHTAMU.

BonbminHCTBO OrpaHMyYeHUil PACMONOKEHHUs] U T€OMETPUUYECKUX OTpaHMYEeHUN Ha3HauyaeTcsl B
Kkiacce ayeMeHToB - [loctpoenns. Kpome TOro, MOXHO ONpEnessTh CIOH M KIAacC pa3MEPHBIX
OTpaHWYEHUHN, OTPAaHUYCHUN PACIIOJIOKEHUS U anreOpandecKkux orpaHudeHuii. B Oymymem Oyaer
no0aBieHa BO3MOXKHOCTb OIPEAENATh CJIOH, CUMBOJIMKY M KJAcC JJIi BCEX OrPAaHUYECHUH H
AIIEMEHTOB KOHCTPYKIIHH.
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OmnpeneneHue HEOJHO3ZHAYHOTO MAPAMETPHIECKOT0 (pparMenTa

CuMBOJIMKa 3JIEMEHTOB C OTPaHUYEHUSIMHU, a TaKKe COOCTBEHHO OrpaHWYEHHMH U pa3MEpPHBIX
AIIEMEHTOB, HEMOCPEICTBEHHO MpeAynpexaaeT 00 OmacHOCTH MOSIBICHHUS HEOAHO3HAYHOCTEH U
HECOOTBETCTBUI B TPOEKTE.

. Ecnu snemMeHT KOHCTPYKIMHM WM NEpEeMEHHas MOJHOCTHIO OIpeAeseHbl OrpaHuYeHUSIMU
WM SIBJIIOTCS IOCTOSIHHBIMH, TO OHU OYAYT Ha3bIBaThCS ONPEACIEHHBIMU U MTOKA3bIBATHCS OEIbIMU
HENPEPHIBHBIMU JIMHUSMH.

. Ecnu sneMeHT KOHCTPYKIMU WM TTepEMEHHast IOJTHOCTHIO HE OMPE/IeNIEHbl OrPaHUYCHHUSIMH,
TO OHU Ha3bIBAIOTCS HEIOOIPEAEICHHBIMU U TIOKA3bIBAIOTCS JKEATHIMU MYHKTUPHBIMU JTUHUSIMHU.
. Ecnu orpanuuenue mnpuMeHsieTcs K KakoMy-THMOO HaOoOpy »3JEMEHTOB KOHCTPYKIIHUH,

KOTOpBIE YK€ ONpEJENICHbl, TO OHO Ha3bIBAaeTCSI M30BITOUHBIM M IOKAa3bIBACTCS MYHKTUPHBIMU
KpPacCHBIMU JIMHUSIMH.
JlomycTrMble OrpaHUYeHUs TOKa3bIBAIOTCA CIIEAYIOINUM 00pa3oMm:

OrpannyeHne MTOKA3bIBACTCS TYHKTHPHBIMU JINHUSIMH
Pazmepbl CIUTONITHBIMU O€JTBIMH

YpaBHeHHS OenbIMu

Jlpyrue reoMeTpruuecKue orpaHnIeHHsI CIUTONITHBIMU TOJTYOBIMH JTUHHSIMA

Ocraromasics HEOJHO3HAYHOCTh B  TAPAMETPHUYECKOM IPOEKTE OTPAXKACTCS  YHCIIOM,
Ha3bIBaeMbIM cTerneHbio cB00Oabl (DOF). Kaknbrii HOBBIM 3JI€MEHT KOHCTPYKIIUH JTOOABIISICT
CTENEHU CBOOOIBI CJICTYIOIIMM 00pa3oM:

JloGaBisieMbIe CTETICHU
DNeMEHT KOHCTPYKLUU
CcBOOOIBI
Touka 2
JInaus 2
OKpyXHOCTb 3
DJurnc 5

Kaxaoe gomycTuMoe orpaHuYeHHe YMEHBIAeT CTEIICHH CBOOOIBI.

OnpeneneHHas KOHCTPYKIUS HMMEET HYJIEBYIO CTEICHb CBOOOABI M HE HMMEET HHUKaKHX
W30BITOYHBIX ~ OTpaHWuYeHUH. Bce 2MeMeHTB  KOHCTPYKIIMH  SIBIIAIOTCS — ONPEACIICHHBIMU
(TTOKa3bIBAIOTCS OCITBIM IIBETOM).

Eciu crenenn cBoOOJbI HE paBHBI HYJIIO, TO YaCTH NMPOEKTA SIBJISIFOTCS HE JOOIMPEIACICHHBIMU
(TTOKa3BIBAIOTCS JKEIITHIM IIBETOM).

Korma nmo0GaBnseTcss Kakoe-TMOO OrpaHWYCHHE, TO TIOKA3bIBAIOTCS OCTAMOIIMECS CTEICHU
cBOOONBI Bcien 3a  cooOmieHneM "M30BITOYHEIN", €cau HMMEIOTCS Kakue-JIMO0O H30BITOYHBIE
OTpaHUYCHUS.
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CHMHTaKCHUC YpAaBHEHHM I

B ypaBHeHUWSAX JOMYCTHUMBI TIOCTOSHHBIC BBIpOKEHHUS. [lOCTOSIHHOE BBIpAXCHHE - 3TO
anreOpanvecKoe BhIpaXEHUE, BKIIIOYAOIIee B ceOs uncia, orepaTopbl ¥ BCTPOSHHBIE QYHKITHAH.

B anreOpanueckux BBIPOKEHUSAX JOMYCTUMBI JPOOHBIC 3JIeMEHTHI. JIpOOHBIH 3JIEMEHT HMEeT
CIICTYIOIYI0 TPAMMATHKY:

‘#' integer integer /' integer "#' (manpumep: #2 1/2#)

B sieMeHTax BBIpaOKEHUS C YUCIIAMH, PACCTOSHHUS U KOOPJHHATHI MOTYT OBITH BBIPAXKCHBI B
pabounx equaunax (MU: SU: PU), B Buze AeCATUYHOTO YKCIIa WK B BUE APOOH.

Omneparop yMmMHOXeHUST * He pekoMmeHmyercs. I[Ipommyck Kakoro-aubo omeparopa SIBISEeTCS
rpaMMaTHYECKON OIMTUOKOMH.

EnuHCcTBEHHBIE NOMYCTUMBIE OTPAHUYUTEIH 1T KOMMeHTapueB - "/ * " u “*/',

R = B.9778
@
10.5743
05743 -
13 = 10.5743 3
o ,.
N 11
o d = 6.4480
T (1D 25,3009
e 84 6::}, 2 = 25.3029
ST wE & 7
el |9 g
- ﬁ n = \ f%
=
E 1"
=
I7.6515 i
Il="17.65I5 72.5894 P
L = 72.5894 “%
ro= 3020

Iapamempuueckuii KOHmMYp, KOMOPbIll 00IHCEH ObIMb CO30aH HA IMOM 3AHAMUU

Jns  co3maHusl TMapaMeTpUYecKux KOHTypoB B MicroStation wucnosib3yercs Habop
uHCcTpyMeHTOB [lapamerpuueckoe npoektuposanue (DD Design).

Ha stom 3ansT BaM HE00X0MMO OCBOHTH CIEIYyIOIIIEE:

e DCKH3HBIE IOCTPOCHUS 3JIEMEHTOB KOHCTPYKIIUH;

*  HanoxeHue reoMETPUYECKUX OIPAaHMYCHUI Ha 3JIEMEHTHI KOHCTPYKIINY;

*  OTpucoBKa KOHTYpa;

*  OOpa3MepuBaHUE KOHTYPA;

*  MaremMaTHyecKHe BHIPAKECHUSI OTHOCUTEILHO IIEPEMEHHBIX, ACCOIIMMPOBAHHBIX C pa3MepaMu;
*  H3mMmeHeHue pa3mMepos.

MMPUMEYAHUE: Buibop 6cex mouex u s1emenmos KOHCMpYyKyuu ciedyem 8blnoJiHAmb,
UCnoavb3ysa npuem npoonot moyku. Eciu 6 00Hom mecme HAxX0OUmMCcs HeCKOIbKO dIeMeHMOo8, Mo
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cnedyem NOBMOPHO HANCUMAMb KIABUULY NPOOHOL MOUKU, NPU IMOM 0YOym 8blOUPAMbCS
noCe0068amenbHO dNeMeHMbl, KOMOPble HAX00SMCS 8 OAHHOU MOYKe.

JCKHU3HbIE MOCTPOEHUSI 3J1eMEHTOB KOHCTPYKIMH.
3aJaHHbId KOHTYp, IMOKAa3aHHBIM BBIIIE, COCTOUT M3 OTPE3KOB MPSMBIX JIMHUWA, OyT H

OKPY>KHOCTEH.
Caayana Bam He00X0quMO cO31aTh CAEAYIOIINE SCKU3HbIE TOCTPOCHHUS:

| 3

11

10
17

IIpumeuanue: Ha pucymke 66edeHa yclosHas Hymepayus 31eMeHmos OJisl OalbHetuux
NOSICHEeHUI.
Jlunuu 7 u 8 aenaomes 6cnomocamenvHbiMU J1eMeHmMAaMU ICKUSHO20 NOCMPOEHUSL.

YCcTaHOBUTH CTUIIb U TONIIMHY JUHUHN B 0 ¥ LIBET JIMHUN — 3€JICHBIM.
N3 wmento Jluneitawie snemenThl (Linear Element) BbIOpaTh CpencTBO MOCTPOCHUS JIMHHH.
VYcranoButh u 3adukcuponats onuun JmuHa (Length) 80 u Yron (Angle) 0.3aTtem pa3zmecTuTh
MEPBYIO JIUHHIO, 0003HAUYEHHYIO Ha PUCYHKE - 1.
3. Hcnonp3ys mHCTpyMeHTanbHBIe cpenactBa I[loctpoenne nuuum (Place Line) m Iloctpoenue

okpyxHocTu (Place Circle) co3narh mpuOIU3UTEIFHO HEOOXOIUMBIC 3CKHU3HBIC MOCTPOCHUS,

AQHAJIOTMYHO MOKAa3aHHBIM Ha PUCYHKE.

i i HTEI
o AV =]

| MOCTPOSHHE AHHKM|

N —

*

B | +

ff
H
!
-

Y,
0

HaJuoxeHnue reoMmeTpu4ecKux OrpaHMYeHUii HA 3J1eMEeHTbl KOHCTPYKIHH

B pesynbrare HanOXKEeHHS TEOMETPUYECKHMX OrpaHUYeHH Bbl MOKHBI MOJYYHTH
CJIETYIOIYI0O KOHCTPYKIIHIO:
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1. W3 mento Uuctpymentsl (Tools), BeiOpaTs noamento [Tapamerpudeckoe npoektupoBanue (DD
Design). OTkpoeTtcst ocHOBHasi maHenb nukTorpamm Ilapamerpudeckoe npoektupoBanue (DD
Design).

2. W3 manenmu mumkrorpamm Orpanudenusi (Constraint) BeIOpaTh MHUKTOTpaMMy OrpaHUYeHHE
®ukcarus opuenranuu (Constrain Angle).

rpaHuyeHHA
2.0 | @ a]= & @] & |1 1| =]
.£7'| OrpaHyyeHHe P HKkCcanm|a DDHEHTEILLHHi
a *

-

[

[98)

Bri6pars nmunmio 1.

Haxatp ki1aBUIly JaHHBIX JUISI IOATBEPKACHHUS.

5. W3 Toli ke maHenu MUKTOTrpaMM BBIOpaTh mukTorpammy OrpaHudeHue Touka mepecedeHus
(Constrain Point At).

e

OrpaHs4eHIHs

288 | 1] el BB o] o ]| =|
£ | '
- 27; | Drpatiyenmie Todka nepecedeHia

6. BriOpars nuHu0 4 1 TUHUO 1.

7.  YcTaHOBUTH Kypcop BHE BBIOPAHHBIX 3JIEMEHTOB M Ha)KaTh KJIABUIIY JAHHBIX, TOCIE YETro, A
MOATBEPKICHUS HaXKaTh Kiapuiry “Copoc”.

8. BrpiOpare mnukrorpammy Orpanudenue IlepnengukymnspHocts d3iemMeHToB  (Constrain
Perpendicular).

6 @ &[] k| =

OrpaHuqeHIe [epneHEY NAPHOCT b 3 NEMEHT O |
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9. BeiOparh muHMIO 4 U TUHUIO 1.
10. HaxaTp Ki1aBuIly TaHHBIX JJIs1 TOJTBEPKICHHUS.
11. Bei6pars nukrtorpammy Orpannuenune OukcupoBannas Touka (Fix Point).

InllSIEIE R lOBARIE] -~ Pl

| OrpaHiyeHe P UK CHPOBAHHAA TO4Ka

12. BpiOparh TOUKy nepeceueHus TUHUU 4 ¥ TUHAH 1.
13. HaxaTp KJIaBUIy TaHHBIX JJI51 MOJTBEPKICHHUS.
14. Bri6pars nuktorpammy Orpannuenue [lapannensnocTs amemenToB (Constrain Parallel).

Mapar.. F
28| KD - e 4] o] |1 x| =]

_.-‘ﬁ‘f || OrpanHuyerme [NapaniensHOCTE 3 NeMEHTOE |
e * * I

15. Boei6pars nunuio 3 u auHUO 1.

16. HaxaTp KiIaBUIy TaHHBIX JJIs1 TOJTBEPKICHHUS.

17. AHamornuHbIM 00pa3oM 3a7aTh MaPAUICTLHOCTD JUIs TUHUHN 5,7 U 8§ OTHOCUTENBHO JTUHUH 1, a
TaK K¢ JIMHUU 6 OTHOCHTEIIFHO JIMHHUU 4.

18. AnanoruuHo nm 5-7 3a1aTh TOUKH nepecedeHust TMHui 4 u 5,5 u 6, 6 u 3.

HiE & ||| @-2]-¢] o & || | =]

OrpaHuyeHmHe T aHMEHUMANEHOCTE 3 NEMEHTOE|
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19. Bri6pars nukrorpammy Orpannuenue TaHreHITMaANbHOCTH 351ieMeHTOB (Constrain Tangent).

20. BriGpats okpyxHOCTH 11 1 munMIO 3.

21. HaxaTp K1aBUIly JaHHBIX JJISI OATBEPKACHUSA.

22. AHanoru4Ho 3a7aTh KacaHWe OKPYKHOCTH 11 u nuHMM 2, OKpyKHOCTH 12 w nunuil 1 u 2,
okpyxHocTeH 9, 10 u nuHum 7.
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23. BwiOpats nuktorpammy Orpannuenue Touka Ha smeMmenTe (Constrain Point On).
24. BrwiOpaTh OKpYXHOCTH 9 U THHUIO 8.
25. HaxaTp KiaBUIlly JaHHBIX JJIS OATBEPKACHUS.

IIpumeuanue: [lpu 6vibope OKpYI*CHOCMU ABMOMAMUYECKU 3AX8AMbIGACMCS ee YEHMP.
Takum obpazom, OaHHOe 02paHuyeHue 03Hayaem, 4mo yeump okpyscHocmu 9 Haxooumcs Ha TuHUU
8.

26. AHanoru4HO 3a7aTh OrpaHUYEHUE JIJIs1 LEHTpa OKpyx HOocTH 10.

IIpumeuanue: Imom npuem, ko2oa 6600Amcs 08e OONOIHUMENbHbIE NAPAJlleNbHble TUHUU,
00HA U3 KOMOPBIX KACAMENbHA OKPYHCHOCMAM, A OPY2ds COOEPHCUM YeHMPbl IMUX OKPYI*HCHOCMEL,
N0360JI5lem  2e0MempU4ecKUMU O02PAHUYeHUAMU 3a0amb OOUHAKOBbIU pAOUyc U OOUHAKOBOE
paccmosnue om YeHmpos OKPYHCHOCMel 00 HeKOMOPOU TUHUU.

D
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[TonydyeHHass KOHCTPYKIIMS JOKHA WMeTh 11 cremeHed CcBOOOABI, YTO MOXKHO
MIPOKOHTPOIMPOBATH C MOMOIIBI0 HHCTpyMeHTa OOHOBIeHNe orpanndeHnit (Re-solve Constraints)
n3 ma"enu nukrtorpaMMm Mogenb (Model). Tlocine mcnonb30BaHUs 3TOTO MHCTPYMEHTA B CTPOKE
MOJICKA3KH JOJDKHO MOSBUTHCA coobmenune “Creneneit ceodoasr: 11”7 (DOF=11).

A 0 AHOENEHME OFpaHHYEHLEA

- ] I

OTpucoBKa KOHTYpAa.

B pe3ynbpTaTe 0TpuCcOBKHM KOHTYpa BbI JOMKHBI TOTYYUTH CIEAYIOIIEE:

3

1

Y CcTaHOBUTH TEKYILYIO TOJIIUHY JUHUM PABHYIO 3.

1. W3 ocHoBHOrO MeHI0 nukTorpamMm Ilapamerpudeckoe npoektupoBanue (DD Design) BeIOpaTh
noamento [Toakmrouenue anemenToB (Attach Element).

2. Bwiopars nukrorpammy IoakmroueHue Kk Moaenu JoMaHoi win KoHtypa (Attach Line).

Mapard... B |l MogkaiodeHue 3 nemeHt os
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3. VYkazaTh NepBYIO TOYKY - TOUKY KacaHUs JJUHUMU 3 ¥ OKPY>KHOCTH 11, 3aTeM mociaeaoBaTeIbHO
TOYKH niepecedeHus JUHUM 3 m 6, 6 u 5, S u 4, 4 u 1. [locnennss Touka - TOUKa KacaHUS JIMHUU
1 u okpyxxHOCTH 12.

4. Haxarp knaBunry “COpoc” 115 3aBepIICHUS.

AHaJIOTHYHO T00aBUTH OTPE30K, COSTUHSIONINI TOUKY KacaHUs MPSAMOM 2 U OKpyx HocTer 11

ul2.

6. BriOpars nukrorpammy [lonkmrouenue k moaenu ayru (Attach Arc).

9]
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Mapard... B |l MogkaiodeHue 3 nemeHTos

2| @l . ”E@Wl)l/‘f"

YkazaTh OKpy>XHOCTH 11, 3aTeM TOUKM KacaHusi OKpyKHOCTH 11 u nuHuii 2 u 3.
Ipumeuanue: /[yeu scecoa nposoodamesa npomus 4acoou cmpeiku, nodmomy om nopsaoka
B800UMbLX MOYEK 3A8UCUM MA YACMb OKPYHCHOCU, Komopas Oy0em npuxsama 6 kavecmae 0y2u.
7. AHaAJIOTMYHO MPUCOEIUHUTH AYTy HA OKPY>KHOCTH 12.
8. BriOpate nukTorpammy [loakmouenue k monenu auurica (Attach Ellipse).

MNapard... B |l MogkaiodeHue 3 nemeHt os =]

Pl CEIed

Mogk MoOYEHKHE K MOLENH 3 AIHMNGA

9. VYkazaTh OKpyXHOCTb 9.
10. HaxaTp Ki1aBuIy TaHHBIX JJIs MOTBEPKICHHUS.
11. AHanoru4Ho NPUCOECTUHUTH OKPYKHOCTH 10.

Oo0pa3mepuBaHue KOHTypa

KonnuecTBo creneneit cBo00Abl B MOJYICHHOW KOHCTPYKIMU paBHO 11. Jlnsa Toro, 4to ObI
MOJTHOCTBIO OTPEACIIUTh KOHCTPYKIIUIO — clienaTh ee xopoino onpeneneHHoit (Well-constrained),
HE00X0IUMO 10OUThCS HyNIeBOHM cTerneHu cBo0obl. [IoCKONBbKY BCe BO3MOXHBIE F€OMETPHUECKHE
OTpaHWYEHUS HAJIOKEHBI, HEOOX0MMO BBeCTH 11 pa3MepHBIX OTpaHUYCHUH.

Mpumeuanue: /[1a moeo, umobwvl pazmep A6IANCA OSPAHUYEHUEM, HEOOX00UMO, Ymobbl OH
ObLL accoyuuposan ¢ NeMeHmMAMU KOHCMPYKyuu. [[isi TUHEUHbIX U Y2N08bIX pPA3MEPO8 MO
npoucxooum asmomamuydecku: MicroStation camocmosmenbHo HAX00UM HeOOX0OUMble INeMEHMbl
U KOHepmupyem pasmep 6 0cpaHuueHue Ha dmane NPoCMAHOSKU pasmepd (npu 3mom pasmep
O0yoem uzobpadcen Oenvim ysemom). g  paouanvHulx pazmepos (paouycel, ouamempol)
mpebyemcsi 8 16HOM 8UOe 0amb KOMAHOY OJis1 MAKOU KOH8ePMAYUlL.

C KaXAbIM pa3MEpPHBIM OTPaHUYCHUEM CBSI3bIBACTCS HEKOTOpas MEepeMeHHasl, C TTOMOIIHIO
KOTOPOH MOKHO YIPAaBJISITh YUCIICHHBIM 3HAYCHHEM pa3Mepa, a TakKe BKII0YATh 3Ty IMePEMEHHYIO
B pa3JIMYHbIC YPaBHEHUS U BhIpakeHUs. MIMs mepeMeHHOM 3ampaimBaeTcsi B MOMEHT KOHBEpPTAIUU
pa3mepa B pa3MepHOe OrpaHnYeHue. Eciau uMst He BBOJUTCS MOJIb30BATENIEM, TO OHO TEHEPUPYETCs
aBTOMaTHUYECKHU. VIMeHa epeMeHHbBIX YYBCTBUTEIBHBI K PETHCTPY.

JIuHeiiHbIe pa3MepHbIe OrPAHUYEHMS.
1. W3 mento YcranoBku (Settings), mogmeHto Pexxum 3axBara (Snaps) BeIOpaTh moameHio Psg

kHomok (Button Bar). Otkpoercs nanens kHomok Pexxum 3axBata (Snap Mode). JIBoitHBIM
HIETYKOM 3a(pUKCHPOBATH PEIKUM 3aXBaTa KOHIIA JINHHH.

2. M3 ocHOBHOTO MEHIO MHUKTOrpaMM BbIOpaTh moameHto Paszmepsr (Dimension). OTtkpoercs
naHens nuktorpamm Pasmepsr (Dimension).
3. BriOpare nukTorpamMmmy JIuneiHsIN pazmep co crpeinkamu (Dimension Size with Arrows).
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4.

5.

'g NuHefHwi pasmMep co CTPEAKaMH
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B nuanoroBom okue JIuneitHslit pa3mep co crpenkamu (Dimension Size with Arrow) u3 MeHro
onuuit Opuenranus (Alignment) Beiopats [To Bugy (View).
Brutounts onmmio @ukcatop accormatuBHocTy (Association Lock).

3axBaTHUTD JIEBbIM HUKHUNA yroJ OTPUCOBAHHOT'O KOHTYpA, UCHOJb3Yys IPUeM NMPOOHON TOUYKH.

6.
7.

10.

11.

Haxatp Kj1aBUIly JAHHBIX IS IOATBEPKACHHUS.
OTCTynuTh OT BBEICHHOW TOUYKM HECKOJIBKO HMIKE€ U KJIaBUIUIEH JaHHBIX BBECTH
UHPOPMALIMOHHYIO TOUKY, KOTOpasi ONpPEIeIUT MECTO, Iie poiineT pazmepHas nuHus. [locne
ATOTO pa3MepHast JIMHUS OyJaeT TUHAMUYECKH 0TOOpakaThCsl MPH MEePEMEIIEHUH Kypcopa.
B munanoroBom okue Jlunelnsid pasmep co ctpenkamu (Dimension Size with Arrow) B moine
[Tapametp (Constraint) BBeCTH UMs IIepeMEeHHOM L, KoTopas OyAeT cBsizaHa ¢ 3TUM pa3MepoM.
B manenu nepkiouateneit Pexxum 3axBata (Snap Mode) qBOWHBIM MIeTYKOM 3aUKCUPOBATH
PEKMM 3axXBara LEHTpA.
3axBaTUTh LIEHTP AYI'M OTPUCOBAHHOI'O KOHTYpa, JeXaleil Ha okpyxkHocTtd 12. Ilpu sTom
UCTIOJIb30BATh IPUEM NPOOHON TOUKH.
Haxarp Ki1aBUIly JAHHBIX ISl IOATBEPKACHHUS.

Ilpumevanue: Eciu juHelinvlll uiu yenoou pasmep 66e0eH NpASUlbHO, MO OH

ABMOMAMUYECKU KOHBEPMUPYEMCS 6 pPA3MEPHOe O2paHuYeHue, Bbloelsiemcs: OenvblM Yeemom,
npoucxooum nepecuem Mooenu U 6 CmpoxKe NOOCKA3KU NOAGIAEMCs COOOueHue O KOIuvecmee
cmenenell c60000bl. B oannom ciayuae "Cmeneneil c60600vi: 10", m.e. pazmeproe ozpanuuenue
YMenvbuaem Koauuecmeo cmeneneti c600600vl Ha 1. B cnyuae owubku 6 cmpoke noOCKasKu
ROSIBUMCSL COOMBEeMCmayioujee coodueHue.

12.

(98]

AHAJIOTUYHO, UCMOJb3ysd HEOOXOOMMBIN THI 3axBaTa, - HaHENIb Mepekiovareneid Pexum
3axBata (Snap Mode), U ucnonb3ys mpueM MPOOHON TOYKH, MPOCTABUTH BCE OCTAJIbHBIC
nuHeiHble pa3mepst: 11, 12,13, H, hl, h2 (cmotpu pucyHok B Hadasne paOboOThI).

Yrii0BbIe pa3MepHbIe OTPAHUYCHUS.

W3 manenu mnukrorpamm Pasmepst (Dimension) BeIOpaTh MUKTOrpaMMy YTIOBOWM pa3mep
mexy muHusMEu (Dimension Angle Between).

B oTkpbIBIIEMCSI TMAIOTOBOM OKHE YTJIOBOHM pa3mep Mexay aByMms JuHusiMu (Angle Between
Lines) ormmust @ukcarop acconnatuBHOCTH (Association Lock) momkHa ObITH BKITFOUCHA.

'g Urnoeof pazmep mexgy ABYMA AHHHAMH
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|Hraceoi pastep Meskay AHHEARM
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Hcnonb3ys npueM npoOHOM TOUKH, yKa3aTh y4acTOK KOHTYPA, JIEXKALUHA HA JIMHUH 2.
HaxxaTp Kj1aBUIlly TaHHBIX IS TOATBEPKICHUS.
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B nmamoroBoM okHe YTioBOo#l pazmep mMexay aByms nuHusMmH (Dimension Angle Between
Lines) B mose [Tapametp (Constraint) BBecT umsi mepeMeHHon Alpha.
Hcnons3ys npriemM mpoOHOM TOYKH, yKa3aTh Y9aCTOK KOHTYpa, JIeKAIIHi Ha JIUHUH 1.
Haxatp kiaBuIlly JaHHBIX AJs oATBepxkaeHus. [locie 3Toro o603HaueHue yrioBoro pamepa
OyaeT oToOpakaThCsl TMHAMUYECKH TIPH TTEPEMEIICHUN Kypcopa.
Bri6parh moaxosiee pacnoyioxkeHHe 0003HaUEHUs YTII0OBOTO pa3Mepa U 3aUKCUpPOBATH €ro
KJIaBUIIIEH JaHHBIX.

[Tocne mpocTaHOBKHM BCEX JIMHEWHBIX U YTJIOBOTO pa3MEPOB KOJUYECTBO CTEIEHEH CBOOOIBI

B JAaHHOM KOHTYpE JOJIKHO PAaBHITHCS 3.

PaguanbHble pasMepHble OTPAHUYEHUS.

Kak 0bU10 cka3aHO BbINE, pagualbHbIE pa3Mepbl HE KOHBEPTHUPYIOTCS aBTOMATUYECKU B

pa3MepHble OTpaHUYEHHUS, MOITOMY CHauyanaa HEeOoOXOJMMO MPOCTaBUTh paauajibHbIE pa3Mephl, a
3aTeM KOHBEPTUPOBATh UX B Pa3MEpPHbIE OrPaHUYCHHUS.

1.

2.

N3 manenu nuktorpamm Pasmepst (Dimension) BeIOpaTh MUKTOTpaMMy PaauanibHbie pazMepbl
(Dimension Radial).

B otkpeiBmemcst quanoroBom okHe Paamanpnbiii pasmep (Dimension Radial), B meHto omnmmii
Pexxum (Mode) BwiOpats JIuamerp c BoiHOCKOM (Diameter Extended). B menro ommmii
Opuentanusa (Alignment) BeiOpath [lo Bumy (View). Onmus ®duxcaTtop accoluaTuBHOCTH
(Association Lock) momkHa ObITh BKIIIOUCHA.

Opuerraumsa; Mo Bxay 'l
[* P HECATOR ACCOUMATHEHOCTH

el

bl =R AR o

| PagmansHeii pasmep
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Vkazate okpyxHocTth 9. Ilocme »Toro o6o3HaueHue pasMepa OyAeT aBTOMATHYECKH
0TOOpaxaThCsl MPU MepEeMEIICHUN Kypcopa.

Bri6parh moaxopsiiee pacnoiiokeHrue 0003HaueHHs pa3Mepa U 3aUKCHPOBATh €T0 KIIABHUIIICH
JAHHBIX.

B muanoroBom oxkne Pagmanphbiii pazmep (Dimension Radial) B Menro onmmmii Pexxum (Mode)
BBIOpaTh Pagmyc (Radius). OcranbHble OMIIMU OCTaBUThH O€3 N3MEHEHUH.

Vkazare Ayry, pacmoJIOKeHHYI0 Ha okpyxHoctn 11. OO6o3HaueHue pasmepa Oyaer
JUHAMHYECKH 0TOOpaXKaThCs MPHU MEPEMELICHUH Kypcopa.

Br16pars moaxopsiiee pacnoiokeHrue 0003HaueHHsI pa3Mepa U 3aUKCHPOBATh €T0 KIIABHUIIICH
JAHHBIX.

AHaJOrMYHO MPOCTABUTH Pa3Mep panyca Ayrd, pacroiaoKeHHON Ha OKPY>KHOCTH 12.

KonBepTanusi paguajabHbIX pa3MepoB B pa3MepHble OTPAaHUYeHHUs].
N3 manenu muktorpamm Orpannyenus (Constraint) BeiOpaTh nmukTorpammy IIpeoOpa3zoBanue
pasmepa B orpannuenue (Convert Dimension To Constraint).

B otkpeiBmiemcst auanoroBom okHe IIpeoOpasoBanue pasmepa B orpanundeHue (Convert
Dimension to Constraint) B mosie [lepemennas (Variable) BBectr nMs mepeMeHHOH d.
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'g [NpeofpasoeaHue pasMepa B OrpaHHUEHHE

Neperernan: (| |

MNapard... B || OrpadyseH9a
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3. VYkazath Ha oO03HaueHHE AuameTpa okpyxHocTH 10. J[7s moaTBEepKACHUS HAXKATh KIIABHIIY
naHHbIX. Pazmep OyneT KOHBepTUPOBaH B OrpaHMYEHHUE U BbIAENEH OenbiM 1BeToM. B cTpoke
MOJICKa3Ku MmosiBUTCs coodOtienue "Creneneit ceodosl: 2" (DOF=2).

4. AHaIOrMYHO KOHBEPTHPOBATH pa3MEpbl paaAMYCOB Ayr Ha OKpyxHocTax 11 wu 12,
aCCOLIMMPOBAB C HUMHU NEPEMEHHbIE COOTBETCTBEHHO R 1 1.

[locne koHBepTalMM TMOCIEIHEr0 pa3Mepa B CTPOKE IMOACKA3KU JIOJKHO TOSBUTHCS
coobmenue "Creneneit cBooobl: 0" (DOF=0), TO eCTh KOHCTPYKITUS TTOJHOCTHIO ONPEICIICHA.

MaTteMaTH4YecKHe BbIPAKEeHHs OTHOCUTEILHO TepeMEeHHBIX, ACCOHHUPOBAHHBIX €
pa3Mepamu

B Tex ciydasx, xorja HEKOTOpbIE pa3Mepbl JOKHBI OBITh CBSI3aHBI OMPEEIEHHBIMU
COOTHOILLIEHUSIMU, HEOOXOAUMO [100aBUTh MaTEMaTHUECKHUE BBIPAXKEHMsI, OMMCHIBAIOIIUE 3TU
COoOTHOIIEHUs. BO3MOXKHO /1Ba BUJa BBIPAKEHUI:

*  PaBeHcTBO;
*  Hepasencrao.

IIpumeuanue: Heobxooumo ommemums, 4mMo pageHCcmMBo onpeodeinsiem KOHKPEemHoe
3HaueHue O/l NepeMeHHOU U C8sA3bleaem 00H)y cmeneHb c80000vl. Hepasencmeo ne onpedensiem
KOHKpemHoe 3HaueHue NepemMeHHOl U He CeA3vleaem cmeneHb c80000bl. Hepasencmeo
ocpaHudusaem OuanaszoH OONYCMUMbBIX 3HAYEeHUll NepeMeHHOU, Ymo Modicem Obimb NPOOUKMOBAHO
ecmecmeeHHbIMU MpedOBAHUAMU COXPAHEHUS (hOPMbL, 83AUMHO20 DACHONIOHNCEHUS JTIeMEeHMOo8 Ulu
KOHCMPYKMOPCKO - MEXHOL02ULeCKUMU NPULUHAMU.

JloGaBieHne BbIpaK€HUI OTHOCUTEIBLHO NMEPEMEHHBIX BBITIOIHSAETCS B IBa dTamna:

*  Heo0xoaumble BBIpaXXEHUS B BUJIE TEKCTa IIOMEIIAIOTCS HA MOJIe YePTExKa;
*  BBenéunble BhIpaXXEHUS JJOTUYECKH CBSI3bIBAIOTCS C IEPEMEHHBIMHU.
Jlo6aBum ciemyroree BhIpaKeHUE OTHOCUTEILHO TiepeMeHHBIX 11 1 12:
11=12/2.0+5.0
B monydeHHOW KOHCTPYKIIMM KOJWUYECTBO CTEMEHelW CBOOOIBI pPaBHO HYJIO, a PaBEHCTBO
CBSI3BIBACT OJIHY CTENEHb CBOOO/BI, TOATOMY CHavyaia HE0OXOAUMO YyOpaTh OJIHY CTETIEHb CBOOOIHI,
yAQINB Pa3MEPHOE OTPaHUYECHHE OTHOCUTENBHO 11.
1. W3 manenu muktorpamm Tekct (Text) BbiOpaTh muktorpammy PemaktupoBanme Tekcra (Edit
Text).
2. VYkazarb Ha pa3MepHOe orpaHuyeHue |l=<umcreHHoe 3HaYeHHWE Ha uepTexe> Haxarp
KJIABUIIY JaHHBIX JUIsi moarBepkaeHus. [losBurcs nuanoroBoe OKHO TeKCTOBBIM penakTop
(Text Editor), B pabodem mosie KOTOporo OyaeT HaXOIUThCS YKa3aHHasK CTPOKa.

3. HcmpaBuTh CTPOKY, OCTaBMB B HEH TOJBKO Ha3BaHUE TIepeMeHHOM 11.
4. Haxarp kHOTIKY Beimomuauth (Apply) B 3TOM e AHATIOTOBOM OKHE.
5. W3 manemu mukrorpamm Tekct (Text) BoiOparh mukrorpammy Pasmemnienue Ttekcra (Place

Text).
6. B mmanorosom oxue Texcroserii penaktop (Text Editor) BBectn Beipaxenue 11=12/2.0+5.0
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BBenénnoe BbIpakeHHE OyneT AMHAMHYECKH OTOOpa)KaThCS NPHU IMEpPEMENIEHUH Kypcopa.
PazmecTuth TEKCT Ha CBOOOAHOM MeECT€ 4YepTeX)a M HAXKATh KIABUINY JAaHHBIX IS

HOJTBEPXKICHUS, 3aTeM KinaBuiry COpoc A 3aBepIICHHUS.
N3 manenun nukrorpamMm Orpanudenus (Constraint) BeIOpaTh nukrorpamMmy OrpenerneHue

ypaBHeHus (Assign Equation).

'g OnpegeneHMe YypasHEHHA Ed |

MNapard... B || OrpanuyeH9a
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| JnpeneneHue YypaBHEHKA

VYkazare Ha cTpoky Tekcra 11=12/2.0+5.0
VYkazare Ha nepeMeHHyto 11 B panee BBeIEHHOM CTPOKE.
VYka3aTb Ha CTPOKY |2=<uucieHHOe 3HaueHHE pa3Mepa Ha YEPTEkKE™.
[TomecTuTh Kypcop Ha CBOOOAHOE MECTO dYepTeka W HaxaTb KIABUIIY JaHHBIX IS
MOJTBEPXKIEHUs, 3aTeM KinaBuiry COpoc A 3aBepIICHHUS.
Bripaxkenue OyaeT KOHBEPTHPOBAHO B Pa3MEPHOE OTPAaHMYCHHE M B CTPOKE IOACKA3KH

nosiBuTCs coodmienne "KomnuectBo creneneit ceobosr: 0" (DOF=0). Pasmep 11 Oyzner BeIUUCIEH,
COTJIACTHO BBEACHHOMY YPaBHEHHUIO.

HN3MmeHeHue pazmepoB

I[JISI HU3MCHCHUA PasMCpoOB HCOGXOI[I/IMO U3MCHUTh 4YUCICHHBIC 3HA4YCHHUA U CACJIATh

O0OHOBJICHHE OTPAHUYCHUH.

1.

2.

(98]

N3 nanenu nukrorpamMm Tekct (Text) BoiOpath nukrorpammy PenaktupoBanue Tekcra (Edit
Text).

VYkazare Ha M1000€ pazMepHOe OrpaHHuCHHE <HUMs_MEPEeMEHHON>=<4HCIEHHOE 3HAauYeHUE Ha
yepTexxe> HakaTh KIaBUIIy NaHHBIX JUIsI TMOATBEpKIAeHUA. [losBUTCS AMAIOroBOE OKHO
TexcroBbiii penakrop (Text Editor), B pabodem mosie KOTOporo OyneT HaXOAUTHCS YKa3aHHAS
CTpOKa.

M3MeHHUTh YHCICHHOE 3HaUYCHHE IEPEMEHHOM Ha HOBOE.

Haxartp xHonky Brimomuuts (Apply) B 3TOM e auanoroBoM OkHe. M3 MEHI0 MUKTOrpaMm
[Tapamerpuueckoe npoextupoBanue (DD Design) BeiOpats noamento Mogaens (Model).
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5. W3 manmenu mukrorpamMm Mogenbs (Model) BeiOpaTh mukTorpammy OOHOBHTH OTpaHHYCHUS
(Re-solve Constraints).

6. VYkazaTh Ha KOHCTPYKIIHIO U HAXKATh KIIABUIITY JAHHBIX JJIS1 TIOATBEPIKICHHS.

[Tocne OOHOBJICHUST OTpaHMUYCHHUI KOHCTPYKIIHSI U3MEHHUTCS B COOTBETCTBHH C YCTaHOBJICHHBIMHU

3HAYCHUSMHU Pa3MEpPOB.

3ananue 1J151 CAMOCTOAITEIbHOIN MPOPadOTKM.

Co3paTh mapamMeTpu4eCcKrii KOHTYP MO CIECAYIOIIEMY ICKU3Y:

B

20

Ipumeuanue: [locie HanodxiceHus 2e0MeMPULECKUX OSPAHUYEHUT YUCTO CmeneHell c860000bl
0010icHO  Obimb  pasHo wemvipém. Ocmasuiuecsi cmenenu c80000bl OQ0JJCHbL ObIMb  CEA3AHDbL
PA3BMEPHLIMU 02PAHUYEHUAMU. B OaHHOM clyuae HeobX00uMO 2eoMempuyecKumMu 0epanudeHusmu
000UMbCsL 0CEBOU CUMMEMPUU.
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JlaGoparopuasi padora Ne 3
TBepaoTebHOE KOHCTPYUPOBAHME MEXaHUYECKUX JeTajei

TBepaoTebHOe MOAeTUPOBaHUeE.

TBeproTenbHOE MOJETUPOBAHUE BBIMOIHSAETCS C MOMOIIBIO CIEHUATBHOTO MPHIOKEHUS IS
nakera MicroStation: MicroStation Modeler, koTopoe ©6a3upyercs Ha TtexHonoruu ACIS -
TEXHOJIOTUU TBEPAOTEIHHOIO MOJIEIUPOBAHUS, OCHOBAaHHON Ha (QyHKIUsAX C++ U MOCTaBlIIeMOil B
Busie onbnuorexku ¢pynkumii pupmont Spatial Technology Inc. Texnonorus ACIS nognepxuBaercs
6onee yem 200 xomMmepueckumu ¢upmamu-paspadborunkamu maketoB CAD/CAM/CAE. B
MicroStation Modeler o6ubmnoreka ACIS cBsa3piBaeTcss ¢ Microstation. O4yeHb BaKHBI UL
MMOHUMaHHUS TBEPJIOTEIHFHOTO MOJICTUPOBAaHUS Cienyroniue TepMuabsl MicroStation Modeler:

e Ilapamemp - 3HaueHue, PABEHCTBO WM YCIOBHE, KOTOPOE CHEHU(PHUIUPYET aCHEKT
MOCTPOCHHUS MapaMEeTPUUECKOr0 TBEPIOTO Tella MIIM KOHCTPYKTUBHOTO 3JIEMEHTA.

o Ilapamempuueckoe meepooe meno - TBEPIOTCIbHBIA T'C€OMETPUUYECKUA  OOBEKT,
OCHOBaHHBIM Ha MapameTpax, KOTOPbIMU OH ompezesieH. OAHO MapamMeTpuyeckoe TBEPAOE TEeJ0
MOJKET COJIep’KaTh HECKOJIbKO »5JeMeHTOB Microstation. [lapamerpuueckoe TBepaoe Telo B
JaNbHENIIEM Ha3bIBAETCS IPOCTO - TBEPJOE TEIO.

*  Koncmpykmuenwtit 3nemenm (K3) - cuenuaibHOE T€OMETPUUYECKOE MOCTPOEHUE, KOTOPOE
OCHOBaHO Ha MapaMeTpax, KOTOpbIE €ro ONpPeAesIoT.

B komOunanuu, tBepabie Tena U KD wucmnonb3yrorcs Uisi TBEpAOTEIBHOIO MOAEIUPOBAHUS.
Tepapie Tena u KD pemakTupyroTcs myTeM H3MEHEHHS IMapaMeTpPOB W TMPEIOCTABISIIOT Oosee
HIMPOKHUE BO3MOXKHOCTU JMJII TE€OMETPUYECKOTO MOJETUPOBAHUS, YEM OINUCaHUE OOBEMHBIX
00BEKTOB T€OMETPUUECKIMH MOBEpXHOCTIMU. Hanpumep:

* OrtBepcTHe, ONMpeleleHHOe KaK CKBO3HOE, OCTAaHETCS CKBO3HBIM IPHU JHOOBIX U3MEHEHUSX
TOJILIUHBI TBEPJIOTO TENa.

e [lpu MaHUNyTUPOBAHUU KYOOM, KOTOPBIM CO3/1aH MOBEPXHOCTSIMH, HE XBaTaeT MHPOPMAIIUU
JUTSL OIIPEJICIEHUS TOTO, SIBJIIETCS KyO MOJIBIM UJTH TBEPBIM TEJIOM.

Edit Hole

‘Hole T_I,Ipe:f Counterzink, ™

Ol Through hl
Huole Diameter: |2EI.EIEIEIEI
Hale Depth: | 10.0000
Diraft Angle: | 07

[ Thread Diam.: I'I.EEIEIEI

Czink. End:  First Face v|
Csink. Diameter: | 25.0000
Cazink. Angle: | 807

| oK l |QTMEH::|I

IHapannenenuned - smo napamempuueckoe meepooe meino. Omeepcmue u gacka - smo KO,
Komopule accoyuupylomes ¢ napainenenunedom. Ilapamempuyeckue meepovie mena u KO3
Mooughuyupyromes uepes 0uaio2080e OKHo.
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I[TapameTpuyeckne TBepable TeJa.

3D mpumutuBel B MicroStation Modeler - 3To mapamnenenunensl, cepbl, KOHYCBI, TOPHI,
KIUHbs. OHU CO3JAI0TCS CTAaHIAPTHBIMU CpeAcTBaMU Microstation ImyTeM HCIIOJIb30BaHUS TTaHEIN
Parametric Solids (ITapamerpuueckue TBepapie Tena). [Ipu pabore ¢ MpUMHUTHBAMU TTOBCEMECTHO
WCITOJIB3YETCS TIPUEM MPOOHOM TOUKM 0€3 HaXKaThs KIaBUIIN <Alt>.

P0G

B MicroStation Modeler MoHO co371aBaTh KOMILIEKCHBIC TBEPJbBIE TeJla C MOMOIILI0 KOMAaH/I
TBepaoTenbHOro  moaenupoBanus: Construct  Solids (Co3mamme Tsepmpix T1enm) Union
(O6benunennem), Intersection (Ilepeceuenuem) nnu Difference (Beruuranuem).

KoHcTpyKTHBHBIE 3J1eMEHTBI.

Komanner MicroStation Modeler misi co3maHus KOHCTPYKTHBHBIX JJIEMEHTOB TIO3BOJISIOT
CO37aBaTh CKPYIJICHHS, (PacKku, OTBEPCTHA, IWIMHAPUYECKHE BBICTYIIBI, BBIPE3bI, MPOQUILHBIC
BBICTYIIBI B TapaMETPUYECKUX TBEPIBIX TEJax, a TakKXKe CO3/JaBaTh TOHKOCTEHHYIO O00O0JIOUKY.
Bripesbl u mpoduiibHBIE BBICTYITHI MTO3BOJIIOT MCIIOIB30BaTh B Ka4eCTBE MPouiieH, Kak OObIYHBIC
AJIEMEHTBI, TaK U MapaMeTPUIECKHEe, Pa3MEPHO-YIPABIIEMbIE TECOMETPUUCCKUE FTICMEHTHI.

Hcnonp3oBanne mapaMeTpUYECKUX KOHCTPYKTHUBHBIX AJIEMEHTOB IMO3BOJISIET OBICTPO CKPYTJISATH
MIPUMHUTHUBBI U JT00ABJIATH B HUX OTBEPCTHS, BBIPE3bl, BRICTYIHI U T.A. [locne cozmanus KO MoxHO
BEpPHYTHCS Ha3aJl U OTPEIAKTUPOBATh J1000i KD, He 3aTparnBast npuMHUTHBEI U 1pyrue KD

TBepaoTenbHbIE MOJIENM MEXaHUUYECKHX neraneit B MicroStation Modeler co3parorcst mogo6HO
TOMY KaK MEXaHWYECKHE Je€Tajlyd H3TOTOBISIIOTCS M3 3aroTroBok. B kawecTBe ‘3aroToBOK”
WCITOJTB3YIOTCS OJIMH WJIM HECKOJBKO MPUMHUTHUBOB, K KOTOPBIM MOXHO J100aBIATH pasnudnHbie KD.
[Tpu HeoOxoammMocTH Kakux-mu6o moaudukamnuit MicroStation Modeler mo3BosisieT petakTUpoBaTh
Kak “3aroToBKH”’, TaK U Jo0aBieHHbIE KD.

B Microstation Modeler pa6ora Haunnaercs ¢ co3ganus 3D npUMUTHBOB M J00aBICHUS K HUM
KOHCTPYKTHUBHBIX 3JICMEHTOB.

Ha »Tom 3ansaTun Bam HE0OX0AMMO OCBOUTH CIIEIYIOIIICE:

* Coznanue 3D npuMHUTHUBOB

* OOBbeauHEeHNE TPUMHUTHBOB B OJTHO TBEPJIOE TEIIO
* JloGaBiieHHE KOHCTPYKTUBHBIX DJIECMEHTOB

* MoaudunupoBaHue KOHCTPYKTUBHBIX 2JIEMEHTOB
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Mooenw, komopas 0onxcna dblmsb cO30aHaA HA IMOM 3AHAMUU

Co3nanne 3D npuMUTHBOB.

3agaHHas MOJENb, T[OKa3aHHAs BbINIE, COCTOMT H3 Tpex 3D NOpUMUTHBOB: TpeX

napaiCiICruIca0B.

Nk wbd

o0

Co3o0anue nepgoz2o napannenenuneoa:

# Place Slab
Type:  Parametric Solid bl
f.gi.i.;-:-i_s.:_i Drawing £ hd
% Orthogonal
[% Length: 100.0000
% width: 100.0000
[% Height: 10.0000

. Beibepute mnukrorpammy Place Slab (Pasmectuts mnapannenenwnen) u3 OCHOBHOW TMaHENIH

nuktorpamMm  Modeler.  Otkpoercst  amamoroBoe okHo Place Slab  (Pa3memenue
napajuieienuneaa).

N3 mento onmuii - Type (Tum) Beibepute Parametric Solid (ITapamerpudeckue TBepbIe Tea).
N3 mento onmuii - Axis (Ocu) BeiOepute Drawing Z (Ilpoexra Z).

Brmtounte onmum - Length (J{nmuna), Weight (ILupuna), Height (BsicoTa).

B mone Length ([lnuna) u Weight (Ilupuna) nadepure - 100.

B mone Height (Beicora) nabepute 10.

Ha Bunme Bun ceepxy (Top View) BBeauTe B Jr0O0M MecTe (TapameTphbl MapajuiesieIuIe/ia
3aJ]aHbl B TUAJIOTOBOM OKHE) TPH WH()OPMAIIHOHHBIE TOYKH.

. B mo6om npyrom Buze - BBeAUTE B TI0OOM MecTe HH(GOPMALMOHHYIO TOUKY, TIOJTBEPKIAIOIIYIO

BBICOTY.

. Bnumure mnapamienenunen B BUJ, BbIOpaB MUKTOrpamMMy BruchiBaHue BHIa B MaJIeHbKOU

HIKHEH FOpHSOHTﬂJ’IBHOﬁ MaHCIN IMUKTOTpaMM YIIPABJICHUS BUAOM B Ka’XJ10M BHUC.
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W

2 OkHo 2-MsomeTpus _[Of x
L+

| =] 5| st ] 2] ] ] 2 [#] ] *

Co30annblil nepulil napaiieienuneo

Co3oanue emopozo napannenenuneoa:
CHoBga BeiOepute nukTorpammy Place Slab (Pasmectuts nmapamienenumnen).

. U3 mento omuuit - Beioepure Drawing X (Yeprexx X), OCTaBMB OCTalbHbIE HACTpOKu 0e3

U3MECHEHUMN.

Ha Bune Isometric View (M3omerpusi) 3axBaTuTe B BEpXHEW YacTH BUAA HUKHIOIO YTJIOBYIO
TOYKY IMapajulesenuIiesia, UCTIONb3ysl IpueM NpoOHOM Touku. OJHO M3 MPHIIETAIONUX K TOYKE
pebep MOKHO U3MEHHTD IIBET.

HaxxmuTe KJ1aBUIly JaHHBIX JJ1s1 IOATBEPIKICHHS.

. B Hmxneit yactu Buaa Isometric View (M3ometpus) BBeauTe J1t00yi0 HHPOPMALUOHHYIO TOUKY

JUISL OTIPENIEJICHUS ITTUHBI.
B Bepxneit yactu Buna Isometric View (M3omerpus) BBeauTe M100YI0 HHOPMAIIMOHHYIO TOUKY
JUISL OTIPENICJICHUS! IIUPHUHBI.

B neBoii wactu Buaa Isometric View (M3ometpus) BBeaute 00y WH(GOPMAIMOHHYIO TOUKY
JUISL OTIPE/ICICHNUS BBICOTBI.

. Brmmmmurte smeMeHThI B BH/BI.

# Oxno 2-WsomeTpun - |0] x

/
&
[

KAV

\_/

|| =] 55| ] o] 2] o | | ]
Cosz0anue emopoeo napanienenuneod
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Co3oanue nocneonezo napanienenuneoa:

1. Cuoa BeiOepute nukrorpammy Place Slab (Pasmectuts napamienenunen).

2. U3 wmeno omnmwmii - Axis (Ocu) BbiOepute Drawing Y (Yeprtexx Y), OCTaBUB OCTaJIbHBIC
HACTPOIKHU 0e3 N3MEHEHUH.

3. Ha Buge Isometric View (M3omeTpusi) 3axBaTUTe KPalHIOI CIeBa HUKHIOI YITIOBYIO TOUKY
NEPBOTO MapajuIeenueia, UCIob3ysl IPHUeM IPOOHOM TOUKH.

4. HaxxmuTe KJIaBUILly JaHHBIX JJIs1 IOATBEPKICHUS.

5. B BepxHei#t yactu Buza Isometric View (M3oMeTpusi) BBEAUTE TOUKY JAHHBIX JUIS ONPEEICHUS
JUIAHBIL.

6. B mpaBoii yactu Buga Isometric View (M3omeTpusi) BBeIuTe TOUKY AAHHBIX JJISI ONPENEICHUS
[IUPHUHBIL.

7. B HmxHeil yacti Buaa Isometric View (M3omeTpust) BBeAUTE TOUKY JAHHBIX JUIS ONpEEICHUs
BBICOTHI.

# Oxno 2-WsomeTpun - |0] x

[0
AN
Y

|| =] 55| ] o] 2] o | | ] [

Cos0anue nociednezo napaiienrenuneoq

b

OO0bennHeHNe IPUMUTHBOB B OIHO TBEP/A0€ TeJI0.

Kaxaplii mapannenenunesn - 3T0 OTAENbHOE TBEpAOEe Teno. Bam mpeAacTouT oObeIMHUTH UX B
OJIHO.
Bpawienue euoa Isometric View (H3omempus) 01a 1iyduieco omooparxcenus mooenu:

£ Nosopor Buna
Y,
e - | 6
Q@] =]z mlhlmﬂlﬁl‘ X
. +
Z _
Crana: |_[NponssoasHe I War: |2I:I.EIEIEI
B il

‘BHINOAHMTE -
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. I3 menro Tools (MucTpyMeHTanbHBIE cpencTBa), moameHto 3D, Beibepute moamento 3D View

Control (Ympaenenue 3D Bumom). Otkpoercs maHenp nukrorpamMm 3D View Control
(Yaupasnenne 3D Bumom). B mosBuBmIeiics manenu BeiOepuTe nukTorpammy Change View
Rotation (M3menenue moBopora Buaa). OTkpoetcs: auaigoroBoe okHo View Rotation (IToBopot
BHJIA).

B ommusax Axis (Ocu) Beioepute Drawing (Ueprex).

B ommusax View (Bun) Beioepure - 2 (Iso - U3omeTpust)

. Step (Illar) yctanoBuTe paBHbIM 20 TpaaycoB.
. [IlenkHUTE OAWH pa3 Ha 3HAKE
. Haxxmure sxpannyto kiapuiry Apply (BeimoaHuTS).

€ 9

OKOJIO OYKBBI Z.

Oo0vedunenue napaiieienunedos 6 00HO meepooe meno:

. BeiGepute u3 neBoil maHenu nukrorpaMM Main (OCHOBHasl) MUKTOrpaMMy B BHUJE CTPEIIKU

Element selection (Bbibop »smementoB) wu, yaepxkuBas kiasumry Ctrl, Bbiaenure
MOCJIEIOBATEIbHO BCE MOJyYEHHBIE TpU Mapajuienenunena. Kaxiapli napamienenumnes 10KeH
OBITH OTMEUYEH METKaMHU BBIOODA.

. Beibepute mmkTorpammy Construct Solids Union (Co3manue TBepAbIX Tel OOBEAMHEHUEM) U3

na"enu Modeler. [Tapannenenuneast 6yayT 00beJMHEHBI.

. Brmmmmurte syeMeHThI B BH/BI.

tadeler B Feez  H[E]
- .+

| Congtruct Salids L niu:un|

#£ Construct Solids Union

7
h-E\-E 3 1
- * o | u
ol

. L

P

e _ i i
-Keep Oniginal:  Mone "I Ao Claln 1 lifs] | |ﬂ

Tpu napannenenuneda 06veOUHAIOMC 8 0OHO MENLO

Jlo0aBienne KOHCTPYKTHBHBIX 3JIEMEHTOB.

Co3znaB 0CHOBHOE Telo, 100aBbTe KOHCTPYKTUBHbBIE JIEMEHTHI - CKPYTJIeHHE BHYTPEHHUX YTJIOB

U BHEIIHUX pedep, OTBEPCTUE U BBIPE3.

1.

CKkpyznenue y2noevix peoep:
#£ Round Edge or Vertex

Bound: Edge ™
[® Smooth Sequence
Start Radius: | 25.0000 |

|H|:uunu:| Edge I:Ir"»-"erte:-:i | End Radius: m&

N3 mento Tools (MucTpyMeHTanbHbIE cpeacTBa), moaMmeno Modeler, Beioepure moamento Create
Feature (Coznmanne KoHCTpyKTHBHBIX ayeMeHTOB). OTkKpoercs maHenb nukrorpamm Create
Feature (Co3nanne KOHCTpYKTHBHBIX 2JIEMEHTOB).

2. Bwibepute nukrorpammy Round Edge or Vertex (Ckpyrienue pedbep Win BEpPIINH), OTKPOETCS

COOTBETCTBYIOLIICE JUATOIOBOC OKHO.
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[98)

N3 mento onmuii Round (Ckpyrnenne) Beioepure Edge (Pe6po).

4. Start Radius (HagansHbIil paguyc) ycTaHOBUTE paBHBIM 25. Eciu 3aMOK paBeHCTBa 3aKphIT, TO
End Radius (Koneunsrit pangnyc) ycTaHOBUTCS B aHAJIOTHYHOE 3HAYCHHE.

5. Ha Bugme 2, BeiOepute BepxHee JieBoe peOpo W HaxmuTe KiaaBumry “COpoc” 1isi BBIMOJTHEHUS
CKPYTJICHHUSI, KOTOPOE TUHAMUYECKH OTOOpa3UTCS.

6. Haxwmmure KIaBHITY TaHHBIX JUIS TTOJITBEPKICHUS CKPYTIICHUSI.

S o

Ckpyanenue nepeozo pebpa
8. [ToBTOpUTE mIaru 5 - 6 I IPYrUX ABYX pedep.

T _[O] x

g;b L+

/a—'-"’
|| =] 55| ] o] 2] o | | ] [ *
Ilocne ckpyenenus ecex mpex pebep

)

CKpyenenue 6HympenHnezo y2na u peoep:
E Round Edge or Yertex

Radiuz: | 10.0000
Setback: | 10.0000

|Fh:|un|:| Edge Or ‘v’erte:-:i | Bulge: [ 0.0000

1. Cnoa BeiOepute nukrorpammy Round Edge or Vertex (Ckpyrinenue peGep Win BEpIINH).
2. U3 menro onmmii Round (Ckpyrienue) Beioepure Vertex (Bepimna).

3. 3nauenus Radius (Paguyca) u Setback (Otcrymn) ycranosure paBHbiM 10.

4. 3nayenue Bulge (I'opna) yctanoBute paBHbIM 0.
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5. Ucnonw3ys pueM NMpoOHOW TOYKH, YKAXKUTE BHYTPEHHHH yroy Mojeiau. B 3ToM yriy momkHa
MOSIBUTHCSI METKA BBIOOpA.

6. Haxxmure kimapunry “COpoc” 1yisi OSIBJICHUS CKPYTIICHUS.

7. HaxxmuTe KJIaBUITY JaHHBIX JUIS TOATBEPKACHUS CKPYTJICHHUS.

Bowoz B2 ]

gl
< ! </ﬂ §§ f

| ] =] ]t | 2] 2| | [*] I | =| 55| at] | 2] 2| o] ]

Ckpyenenue nympenne2o yena u npuie2aroujux peoep

Ckpyznenue nepeonux peoep:

#£ Round Edge or Vertex

Lreate Feature x Bound: Edge ™
K | @l@l@l@l | % Smooth Sequence
Start Radiuz: | 5.0000 |

|H|:uunu:| Edge I:Ir"»-"erte:-:i | End Radius: @

1. Cnoga BeiOepuTe muktorpammy Round Edge or Vertex (Ckpyrienue pedep iy BEpIIUH).

2. U3 mento onumii Round (Cxpyrienue) Beidoepute Edge (Pebpo).

3. Bxmounte kHOmky Smooth Sequence (CkpyriieHue moOCienoBaTeIbHOCTH pedep), eciu 3Ta
KHOIIKA HE BKJIIOYCHA.

4. Start Radius (HauanpHbIil paanyc) ycTaHOBUTE paBHBIM 5. Ecim 3aMOK paBEHCTBA 3aKpBIT, TO
End Radius (Koneunsrit pangnyc) ycTaHOBUTCS B aHAJIOTHYHOE 3HAYCHHE.

5. BriGepute moboe u3 nepeaHux pedep, 0ToOpa3suTCst BECh CKPYTIIsSIEMbIN KOHTYP.

Haxxmute knaBumry “COopoc”, CKpyriieHuEe TMHAMHUYECKH OTOOPa3UTCA.

7. HaxkmuTe KJIaBUITY JaHHBIX JUIS TIOATBEPKACHUS CKPYTJICHHUS.

o
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XN W

9.

T | =] 5] at] ete] 2] o | o | [ ]]

Ckpyenenue nepedHux epameti

Co3oanue omeepcmusn Ha HAJXICHEll CMeHKe:

# Create Hole

-Hale T_I,Ipe:E Caunterzink,

-
Dll: + Through bl
Direction:  Face Mormal ™

reate Feature x| Hole Diameter: | 20.0000
SE] &|en| || 6| o .
raft Angle;

| Create Hole | | ”
[T Thread Diam.: |'I.5EIEIEI
Czink. End:  First Face "I
LCairk. Diameter: |25.EIEIEIEI

Czink. Angle: | 807

. 3 mento Tools (MHCTpyMeHTaNBbHBIE CpencTBa), moamMeHo Modeler, BeiOepute moamento Create

Feature (Cozmanue KoHCTpyKTHMBHBIX 3meMeHTOB). OTkpoercs maHenb nukrorpamm Create
Feature (Co3nanne KOHCTpYKTHBHBIX 2JIEMEHTOB).

N3 stoit manenu BeiOepute mukTtorpammy Create Hole (Coszmanme OtBepctusi). OTkpoercs
COOTBETCTBYIOIIEE TNATOIOBOE OKHO.

Hole Type (Tum otBepcTust) ycranosute B Countersink (OtBectue ¢ hackoii).

Drill (Tun mpocepnuBanumsi) - Through (CxBo3Hoe).

Direction (OpuenTtanus orBepctus) - Face Normal (HopMansHoe K TUIIEBOI TOBEPXHOCTH).
Hole Diameter (/Iluametp orBepcTHsi) ycTaHOBUTE paBHBIM 20).

Draft Angle (YT01 cTOpOH OTBEpPCTHS 1O OTHOIIEHUIO K OCH) YCTAHOBUTE PaBHBIM ().
Brikmrounte kHonky Thread Diam. (JImametp pe3b0sr).

Csink. End (Mecto ¢ackn) - First Face (Ot nepBoii moBepXHOCTH).

10. Csink. Diameter (HauanbHbIii quameTp Gacku) ycTaHOBUTE PaBHBIM 25.
11. Csink. Angle (Yron dacku) yctaHoBUTE paBHBIM 80.
12. 13 mento Settings (YcranoBku), nogmenro Locks (dukcaropsl) BeiOeputTe moameHto Full

(ITomaocThI0). OTKpOETCs auanoroBoe okHO Locks (Pukcartopsr). U3 mento onmumiit Snap mode
(Pexxum 3axBara) Beioepute “Center” (ITo meHTpy).

13.Ucnionw3ys meTon MpoOHOM TOUKH, 3axBaTuTe Ha BUie Top (CBepxy) IEHTP JICBOM HIDKHEH TyTH

ckpyriienus. Kypcop B Buj nepekpectust 10JeH ObITh B LIEHTPE JIyTH.
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14 . HaxxmMuTe KJIaBHIIY TaHHBIX IS MOATBEPKICHUS BHIOODA.
15.13 menro Utilities (YTunmutsl) BeiOepute noaMmeno Key-in (Broa ¢ kmaBuarypsl). OTKpoeTcs

nuanoroBoe okHO Key-in (BBon ¢ kimaBuatypsbl) 1j1st BBoJIa KOMaH/I C KJIaBUATYPHI.

16.B stom oxue BBenmute (6e3 mpobenoB) komanay DX=20,20 u HaXMUTE SKPAHHYIO KJIABHIIY

Key-in. OTBepcTre 0TOOpa3UTCsT TUHAMUYECKH.

17.IlepeBenuTe Kypcop BHE Tela U HAXXKMHTE KJIABUIITY JAHHBIX JUIS TIOATBEPKACHUS OTBEPCTHUS.

(98]

E[IKHD 1-Bun ceepxy =[O =
[ ]
I *
| =] 5| st e[ 2] = ] 2 [#] ] Ld
HOﬂyquue omeepcmus Ha HUDICHEU CIeHKe
Konupoeanue omeéepcmusn Ha J1eeyro CMmeHKy:
b amipLilate & Move Feature

A
Maowe Feature

. U3 meno Tools (MHCcTpymMeHTalbHBIE cpeAcTBa), moaMeHio Modeler, BbIOEpUTE TOIMEHIO

Manipulate Feature (Manunynupoanue KoHcTpyKTHBHBIME DneMeHTaMu). OTKpOETCs MaHelb
nukTorpamMm Manipulate Feature (ManunynupoBanue KoHCTpyKTUBHBIME DJIEMEHTaMH ).

. B atoii manenu Beioepute Move Feature (Ilepemernienrie KoHCTpyKTHBHOTO DeMeHTa).
. Bkmounre sxpannyto knonky Make Copy (Co3aars Konmio).
. 3 menro Settings (YcranoBku), mogmerio Locks (®Pukcatopsr) BeiOepute mommento Full

(ITomrocThIO). OTKpOeTcs nuanoroBoe okHO Locks (Dukcaropsl). M3 menro onmumii Snap mode
(PexxuMm 3axBata) Beioepute “Center” (ITo nenTpy).

. Ha Buge Top (CBepxy) - ykaxure oTBepcTHe. BriOpaHHOEe OTBepCTHE M3MEHHUT LBET U HOBOE

oTBepcTHe OyleT NpuBsA3aHO K Kypcopy. llpum mepememieHun Kypcopa, oTBepcTue Oyner
ABTOMATHUYECKH IEPECTPANBATHCS MEPICHIUKYIISIPHO OJIMKaNIel MOBEPXHOCTH.

. Ha Buzme 3 Front View (Cnepenu), 3axBaTure IEHTP BEpXHEH JICBOW Jyrd, HaKaB MPOOHYIO

KJIaBUIIy (HE HAKMMAaNTE KJIaBUILy JaHHBIX Uil noaTBepkaeHus!). Kypcop B Buze nepekpecrus
YCTaHOBUTCS HA LIEHTP IyTH.

. B oxne komann BBenute (0e3 mpoGenoB) komanny DX=20,-20 u Ha)XMHUTE SKPaHHYIO KIIABHUILY

Key-in. OTBepcTre CKOUPYETCs Ha JIEBYIO CTEHKY.

. HepeBem/ITe KypCOp BHC TCJIa U HAZKMHUTC KIIABUITY JAHHBIX TSI IOATBCPIKIACHUSA OTBCPCTHUH.
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Konupoeanue omsepcmus na negyo cmeHky

Konupoeanue omeepcmusn na npagyio cmeHky:

. Ha Bune Top (CBepxy) - yKa)KuTe OTBEpCTHE, €CIIH OHO HE NMPHUBSI3aHO K Kypcopy.

. Ha Bune 2, 3axBaTuTe LIEHTp BEpXHEH crmpaBa AyrW, HaXaB Ha HEW MpPOOHYIO KIaBUNIY (HE
HOKMMaWTe KIIABUITY JAaHHBIX Ui moATBepxkAcHus!). Kypcop B BUe mepeKkpecTusi yCTAaHOBUTCS
Ha IICHTP TPaBOM JyTH.

. B oxne xomann BBemute (0e3 mpobenoB) komaHay DL=0,20,-20 u HaXMHUTE SKpaHHYIO
knaBuiry Key-in. OTBepcTie CKOMUpyeTcs: Ha MPaByIO CTCHKY.

. IlepeBenure Kypcop BHE Tella M HAKMUTE KIABUINY JAHHBIX JJIsl IOITBEPKICHUS OTBEPCTHSL.

T _[O] x
4]
]
b

|| =] 55| ] o] 2] o | | ] [ *

Konuposanue omeepcmus na npagyro cmenky

Ilonyuenue gvipezarouiezo npoguna:

. I3 menro Tools (MucTpyMeHTanmbHBIE cpeacTBa), moaMmeHro Main (OCHOBHBIC), BBIOEpHTE
noamento Polygons (IToctpoenune mHOroyroasHUKOB). OTKpoeTcs maHenb muKTorpamMm Polygons
(IToctpoenne mHOroyrompHukoB). B aToit manenu BeiOepuTe Place Block (IToctpoenue
MIPSIMOYTOJIbHHKA).

. Ha Bune Top (CBepxy) 3axBaTHTE EHTP OTBEPCTHS C (PacKoi, HA)KaB MPOOHYIO KJIaBUIIY (HE

Ha)XKMMaiiTe KJIaBUIY TaHHBIX Uid noATBepxkaeHus!). Kypcop B Buae nepekpectusi yCTaHOBUTCS
Ha IIEHTP OTBEPCTHSI.
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3. B okne xomann BBeaute (0e3 mpoOenoB) komanay DX=-5 u HaxMuTe 3KpaHHyto KiaBuiry Key-
n.

4. B okne komana BBenute (0e3 nmpodenoB) komanay DX=10,-50 1 Ha)XxMUTE 3KpaHHYIO KJIABHUIITY
Key-in. [IpssMmoyroasHUK OyA€T MMOCTPOCH.

EUKHD 1-Bun ceepxy O] =
| [ N o
]
! T
; *
| | =] 55| aa] 8] | | ] [ *
Tonyuenue svipesaroueco npoghuis
Ilonyuenue evipesa:
E Create Cut

- i:l.ilecticun: B oth hl
Through: Al Faces bl
Diztance: |'I.EIEIEIEI

Back Through: Al Faces "I
Back Diztance: |'|.I:I|:IEIEI

Diraft Angle: I o
Diraft Tope: ﬂu

Wall Thickness: | 0.0000
™ Celt [MODLERDOOC

[T Keep Prafile

1. U3 mento Tools (MHCTpyMeHTaNBbHBIE CpencTBa), moameHo Modeler, Beioepute nmoamento Create
Feature (Coznmanue KoHCTpyKTHMBHBIX 3meMeHTOB). OTkKpoercs maHenb nukrorpamm Create
Feature (Co3manue KoOHCTpyKTHBHBIX 351eMeHTOB). BriOepute mnumkrorpammy Construct Cut
(Coznmanue Bripesa).

2. Bxurtounte skpanHyto KHOTKY Inside (BayTpwn).

. B mento onmuit Direction (Hanpasnenue) Beioepute Both (B o6oux).

4. B menro ommuii Through (CxBo3noe) m Back Through (O6parnoe CkBo3Hoe) BeiOepuTe All
Faces (Bce rpann).

5. Draft Angle (Yron cTopoH BbIpe3a 1o OTHOIIEHHUIO K OcH) 3aaaite paBHbIM 0, Draft Type (Tum
MIPOEKITMU CTOPOH BhIpe3a) 3anaiite Simple (IIpocToii).

6. Ommms Wall Thickness (Tommmuna cteHok) momkHa ObiTh paBHa 0, a kHomku Cell (OparMeHT) u
Keep Profile (Coxpanenue mnpodusist) BEIKIIOUCHBI.
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7. Unentudumupyiite moiydeHHOE paHee TBEpIoe Teso. Teo H3MEHHUT IIBET.

8. Unentudunupyiite npsMoyroiabHuK. [IpsMOyroipbHUK W3MEHUT IIBET W BBHIPE3 JHUHAMUYCCKHU
0TOOpa3uTCA.

9. HaxxmuTe KIIaBUIIY JaHHBIX JUIS TOATBEPIKICHUS BbIpE3a.

T
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Ilonyuenue svipesa

Ha stoMm stamne 3akaHuMBaeTCs MOCTPOCHUC 3aJJaHHOM TBGpl[OTGJIBHOfI MOACIIN.

MopundnunpoBanne KoHCTPYKTHBHBIX 3JIEMEHTOB.

B TBepaoTenbHOM MOAETUPOBAHUHN Tela MOJUPUIUPYIOTCS ITyTEM U3MEHEHUS UX MapaMeTpPOoB.
OTO0 3HAYUTENHHO OJMKE K pealbHOMY MTPOEKTUPOBAHUIO, YEM M3MEHEHHE KOOPIMHAT TOUEK JIMHUN
U TIOBEPXHOCTEH B MpocTpaHCTBe. lcmonb30BaHME MapaMEeTpoB JenaeT MoIuUIMpOBaHNE

TBEPJOTEIBHBIX MOJICNICH MPOCTOW M HATJISAIHOMN MPOIEAYPOH B OTINYUE OT OOBIYHBIX TPEXMEPHBIX
monenen CAIIP.

Ilpeoopazoeanue Omeepcmus c gpackoii 6 Omeepcmue ¢ pacceepiueanuem:

1. Ha Buzme 2 BbIIEINTE OTBEPCTUE HAa HIDKHEW CTEHKE, MCIONB3ys mukrorpammy Window Area
(OGsacTh OKHa) B MAJIEHBKOM HI)KHEH TOPH3OHTAIBHOM MaHETH MUKTOTPAMM YIIPABICHUS
BHUJIOM M yKa3blBas Ha HVWKHMI JICBBIM, a 3aT€M BEPXHHUU NPaBbIA YIVIBI OKHA IS BBIICICHUS
OTBEPCTHSI.

2. U3 menwo Tools (MuHcTpymMeHTalbHBIE cpeAcTBa), moaMmeHio Modeler, BbIOepUTE TOIMEHIO
Modify Feature (Moaudukanns KoHCTpYKTUBHBIX 351eMeHTOB). OTKpOETCS MaHeNb MUKTOTPaMM
Modify Feature (Moaudukanus KoHCTpYyKTHBHBIX 5JeMeHTOB). BriOepure mNHMKTOrpamMmy
Modify Solid or Feature (MoauduurpoBanue TBepabIX Tea Wi KOHCTPYKTUBHBIX JIEMEHTOB).

. Ha Bune 2 unentuduuupyiire orsepcrue. OTBEpCcTHE U3MEHUT IIBET.

4. HaxMuTe KIaBUILNY JAaHHBIX Ul TOATBEpPKIEHHUsS BbIOOpa oTBepcTHs. OTKpOETCs AUAIOroBOe

okHo Edit Hole (PenakTupoBanue orBepcTus).

(98]
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Edit Hole

‘Hole T_I,Ipe:f Counterbore ™

odify Feature %] Dl Through -
m r:.l | B ﬂl D[]l :r{ Huole Diameter: |2EI.EIEIEIEI

Hale Depth: | 10.0000

[Modity Solid Or Featurs| Draft Angle: [07
& Modify Paratili ” tre [ ThieadDiam: [ 1.5000
[ -Edit Solids &bout ID Paint: Chare. End: ~ First Face v|

Chore. Diameter: | 25.0000

Chore. Depth: | 5.0000

| oK l |QTMEH::|I

OxHo, nokazwvisaroujee napamempovl MOOUPUKAYUU.

5. U3 mento onmuii Hole Type (Tum otBepcTust) Beidepute Counterbore (C paccBepiarBaHuEM).

6. IIposeprTe ommuu Hole Diameter ([Imamerp otBepctusi) = 20, u Cbore. Diameter (duametp
paccBepiuBanus) = 25 u mento ommuii Cbore. End (Mecto paccBepnuBanus) - First Face (Ot
niepBoit moBepxHoctu), Cbore. Depth (I'myOuna paccBepnuBanus) = 5.

7. Haxxmute “OK”

8. Jlis okoHuaHus MoAuUKaIuy HaxxMuTe kiasuiry Copoc.

T

|| =] 55| ] o] 2] o | | ] [ *

Omeepcmue nocie moouguxayuu

H3menenue paouyca sHympennux peoep:

1. BoummTe Bce ayeMeHTHI T Buja 2, BeIOpaB nmukTorpammy Fit View (Brucath Bce 3J1€MEHTHI B
BU/) B MaJICHbKOI HIKHEN TOPU30HTAILHOM MaHEe N MUKTOTPAMM YIIPABJICHHS BUIOM.

2. CuoBa BbeIOepuTe mukTorpammy Modify Parametric Solid or Feature (MoaudunupoBanmue
TBEpAbIX Ted Ui KOHCTPYKTUBHBIX 3JIEMEHTOB).

3. Ha Buzae 2 ykaxuTe OJHO W3 BHYTPEHHHMX CKpyrJieHHWH. Bce Tpu BHYTpEHHHE CKpPYIJICHUS
W3MEHAT IBET, T.K. OHW OBUIM co3maHbl ¢ momombio MeTona Round Vertex (Ckpyrienue
BEPIIIHH).

4. HaxxmuTe KIaBWINY JaHHBIX I TOATBEpXAcHUs BbIOOpa. [losiBuTcst mmamoroBoe okHo Edit
Rounded Vertex (PenakTupoBanue CKpyrJIeHHOW BEPIITUHBI).
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5. Radius (Paguyc) u Setback (Otctym) yctanoBute = 20.

6. Haxxmure “OK”.

7. HaxxMuTe KIIaBUIIly TaHHBIX IS MTOATBEPKICHUS MO (DUKAIIAH.

T

=10

|| =] 55| ] o] 2] o | | ]

Buympennue pebpa nocie moougpuxayuu
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3ana}me JUISI CAMOCTOSITEILHOM HpOpﬁﬁOTKH.

Co3nath mapaMeTPHUYECKYIO MOJICITb CIICTYOIICH JTeTau:
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JlabopaTopnas pa6ora N 4

“TBepaoresbHOE KOHCTPYMPOBAaHUE MEeXaHUYeCKHX cOOpoOK”

B MicroStation Modeler umerorcst cpeacTBa ajsi co3ianust COOPOYHBIX SIUHULL U MaHUITY-
JTUPOBAHUE SIIEMEHTAMH COOPKH (COCTUHEHUSIMHU. )

CoOopka — COBOKYITHOCTbh CO€IMHEHHBIX JIeTaJeH.

JleTtanp — reomMeTpuyecKas MapaMeTpH30BaHHAS TBEPAOTENbHAS MOJENb, KOTOpas MOXET
COCTOSITh U3 COTEH F€OMETPHUECKUX IIEMEHTOB.

OTnenbHbIE OETaal MOTYT CO3/1aBaThCsl B OTACIBHBIX (paiijax MpoeKkTa JUIsl YMEHbLICHHUS
pa3mepa daiina npoekra COOpKH.

B cOopke MOryT HCIOJIb30BaThCs paszeisieMble (parMeHThl, HE UMerIue OuOIMoTeKH
(parMeHTOB, IOCKOJIbKY OHH SIBJISIIOTCA (hOopMOH (pparMeHTa-CUpOTHI (IIPOU3BOIHOTO (hparMeHra,
HE MMEIOLIETO CBS3U C (PparMEeHTOM-POIUTENIEM U HH(POPMALIUU O €r0 MECTOHAXOXKIICHHH ).

B MicroStation Modeler:

* TBepaoe Teno — pparmeHT-CUPOTA.

* Jletanb cOOpKH — PparMeHT-CUPOTA, UMEIOIUI UM U OIIpeIeIICHHE.

OOb1uHO opueHTanus pparMeHTa U BUa ONpeAessaioT Kak (parMeHT pazMemaeTcs B MpOeK-
Te. UToObI 1eTasib pa3Menaiach B IPOEKTE B MPABUIBLHON OPUEHTALMN OTHOCUTEIBHO APYIHX Je-
tasieli, B MicroStation Modeler ucnone3yercst cuctema onpeaeseHuid coeMHeHni aeraneil. On-
peneneHne coeqMHeHUsl (COWICHEHHs) A€TalCH SBISIETCS KOHCTPYKTHBHBIM dyieMeHToM (feature)
TBepaoro tena. Jleranu, B CBOIO odepelb, MOJKIIOYAIOTCS K OMPEACTICHUSM COCIUHEHUH. DTO
MO3BOJISIET TIEpeMeNaTh JAETalld B Mpeeax OrpaHHYeHH, COOTBETCTBYIOIINX MapaMeTpam orpe-
neneHuid coequHeHuil. [Ipu 3TOM MOXKHO KCIIONIB30BaTh cpencTBO Manipulate Joint mnst momenu-
pOBaHuUs pabOTHI COCAMHEHUS.

[TockonbKy eTanu — 3To pasjenseMble (parMeHThl, UX HENb3s1 H3MEHSTh HEIOCPEICTBEHHO.
MOHO peaKTHpOBAaTh MEPBOHAYATIBHYIO TBEPAOTEIBHYIO MOJIENb, UCIIOIB3YyEMYIO ITPH CO3JJaHUU
JIeTaiu, U3MEHEHHUS 3aTEM IIPOUCXOAAT BO BCEX IK3EMIUISIpaxX JETalH.

Bo3moxHBI BapuaHTHI CO37aHMs COOPOK: CBepPXy-BHU3, CHU3Y-BBEPX U UX Pa3INYHBIC KOM-
OMHaIuu.

Oo0mas npoueaypa co3xaHusi cOOpoK
1. Co3nanue HEOOXOAUMBIX JIeTalei.
2. OObenuHeHHe aetaneil B cOOpKy ¢ momolibio cpenctsa Attach Part.

Co3ganue nerajei
1. Co3panue TBEpAOTEIHHON MOJIEIH AECTAIIN.
2. Cozpanue nerany U3 TBEpAOTENbHON MOJIEIH ¢ ToMolIbio cpeacTBa Create Part.

OpuenTanus

[Ipu cozmanuu AeTanu OnpeaesieTcs ee OpueHTanus U 6a3oBasi IOBEPXHOCTh. OpUeHTAIS UII-
JIOCTPUPYETCS TPUAZOM OCel KOOPIUHAT, KOTOPYIO MOXHO MEePEMEIATh, UCIOJIb3Ys CPEICTBO
Move Feature.

XpaneHue aeraJjiei

1. Jleranu MOTYT COXpaHAThCSA B aKTUBHOM (haiisie MpoeKTa, KaK 3K3eMIULIp pa3AesieMoro gpar-
MEHTA; UCXO/HAs JeTallb JOJDKHA OCTaBAThCSA B AaKTUBHOM IIPOEKTE.
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2. Jletamu MOTYT COXpaHATHCA BO BHEUIHEM (hailyie MpOeKTa, MOAKIIOUEHHOM KaK acCOIIMMPOBaH-
HBIN (ailsn Ans yKazaHus MyTH U1 pa3aesisieMblX pparMeHToB. MOKHO COXpaHSTh BCE JIETalll
cOOpKHM KaK B OJIHOM BHEIIIHEM (aiiie MpoeKTa, Tak U KaXyIo JAeTalb B COOCTBEHHOM (haiie.

Coennnenns

B MicroStation Modeler coeaunenue siBisieTcst KOHCTPYKTUBHBIM JIEMEHTOM MJIH CBOMCT-
BOM JIETAJIH, C IOMOIIbIO KOTOPOT'O BBINIOJIHAETCS MOJKIIOYEHHE JETAIN K TBEPAOTEIBHON MoJie-
1. CoeIlMHEHUE OINPENEISIET PACOI0KEHUE MOJKIIOUEHHS 1€TaIl, OPUEHTALUIO U CTENIEHU CBO-
001 JUTSI MAHUITYJIMPOBAHUS IETATIBIO.

B 3aBucumocTn ot Tuna coenunenus (Joint Type) coenuHeHre MOXKET JOMYCKaTh IepeMe-
1ieHre uiy BpamieHue. CreneHu cBoOO0/Ibl, JOMYCTHUMbIE B 3aBUCUMOCTH OT TUIIA COSIMHEHHUS, OTI-
PEAEIAIOT KAK JI€TalIM, CBA3aHHbIE 3TUM COEIMHEHUEM, MOT'YT IBUTAaThCSI OTHOCUTEIBHO IPYT ApY-
ra. CoequHeHNE cO3aeTCs PHU MOJKIIOYEHUH JETAIN K TBEPAOMY TeIly ¢ IOMOULIbIO CPEACTBA
Attach Part.

Tunbl coeTuHEeHnIT
BosmoxHbI crienyrontue tumbl coequHennit (Joint Type):

Tun coeguHeHu: JomycTuMble IBHKECHUS: DOF
(cTreneneii cB00OABI):
Fixed (DukcupoBaHHOE) Her (:kectkoe).
Prismatic (Ckonp3siiee) [lepemenienue Baoib ocu X CO- 1
€IMHEHHUS
Revolute (Lununaapuueckuit | Bpamenue Bokpyr ocu Z co- 1
LIapHUP) CAVHECHUS
Screw (BunTtooe) Bpaiuenue Bokpyr ocu Z co- 1172

€IUHEHHS C OTHOBPEMEHHBIM
OIPAHUYEHHBIM [TEPEMEILICHUEM
BJIOJIb OCH Z

Cylindrical (Llununapuuec- | [lepemerienue Boab UK Bpa- 2
KO€) IIEHUE BOKPYT OCH Z COETUHE-
HUS
Spherical (Cdepuueckuit Bpamenune Bokpyr oceit X, Y u 3
LIapHUP) Z COeIMHEHUS
Planar (ITnockoe) Bpamienue Bokpyr ocu Z u ne- 3
peMeleHue Baoyib ocet X 1 'Y
COCIIMHEHUS
Custom (ITpouszBonbHOE) [lepemenienue BoJIb U Bpaliie- 1o 6
Hue BOKpyr oceit X, Y u Z co-
eIMHEHUS
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Tunel coequuennii. CTpeIKH MOKa3bIBAIOT BO3MOXKHBIC JBWKEHUS JIJIs1 JAHHOTO THIIA CO-

€IUHEHHUS.

ATpuOyTHI COeIMHEHUSI

fleariey

LIS

Clinddrical

ATpuOYTHI COeTMHEHH YKa3bIBAIOT HANPABIICHUS BOSMOXKHBIX JIBIYKCHHI 1 MHHUMAJIBHOE U
MaKCUMAaJIbHOE 3HAYCHUE U 3HAYCHUE TIPUPALCHUS IPY ABMKSHUH B JAHHOM HampasJieHuu. [1a-
paMeTpsl COeIMHEHUs yCTaHaBIMBalOTCs B okHe Modeler Joint Settings, KoTopoe OTKphIBaeTCS

npu BeIOOpe myHkTa Modeler Joints B Mento Element.

E Modeler Joint Settings

Joint Type:  Custom "l EE|3$€I$I:$:I)$‘(IEII$I

Freedam kinirmLim b axirnLinm Increment

% Ik s-amis | -1.0000 | 1.0000 0.0000

™ Iny-asis 0.0000 0.0000 0.0000

™ Inz-asis 0.0000 0.0000 0.0000

% About s-axis; | -190.0000° 30.0000° 0.0000°

I} &bout p-aziss | 0.0000° 0.0000° 0.0000°

[} &bout z-a=is | 0.0000° 0.00oo* 0.00oo*
Thread Pitek: | 0.0000

ATpuOYTHI COSTUHEHUH MOXXHO U3MEHATH C moMoIbio cpeactB Modify Parametric Solid
nnu Feature nuactpymenTanbpHoi manenu Modify Feature.

ManunyJiupoBaHue AeTajJsiMU B cOOpKe
JI1st MaHUTTY TUPOBAHUS JETAISIMHE B COCTaBe COOPKHU MCIIONB3yeTCs cpeacTBo Manipulate
Joint B uHCTpyMeHTaNIBHOM MTanenu Assembly. Tun coenunenus (Joint Type) u ero mapameTpbl

(Joint Attributes) onpeaensiroT Kak MOTYT JIBUTAThCS OTHOCUTEIBHO JPYT Ipyra JeTaliv, CBA3aH-
HBIC ITUM COCJMHECHUEM.

CpenctBa Modify Parametric Solid nnu Feature B mHCTpyMeHTanbHOM manenu Modify

Feature MoryT ucmonap30BaThCs A1 U3MEHEHHUS CTETICHEH CBOOOBI COSTMHEHUS TTOCIIEC CO3/TaHUS
COEIUHEHHUS.

- Henb3st 100aBiATh COeIMHEHNE K CYIIECTBYIOIIEMY ONPEICICHHUIO JCTANIH.
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JluHaMu4eckoe 0ToOpakeHHe CoeMHEeHN I

[Tpu MaHUTTYTUPOBAHUM COCIMHEHUEM TUHAMUYECKOE OTOOpaKeHHE TOKa3bIBaeT ocu X, Y
U Z COEMHEHUS, a TAK)KEe CIEAYIOIINE ero aTpuOyThI:

* Ctpenku n300paXkaroTcst Ha 00erX KOHIIAX JII000# OCH, BIOJIb KOTOPO MOKET repemMe-
aThesl JeTallb, HOJKIIOUEHHAs K COEAUHEHHUIO. TeXHUYECKH 3TO 03HAYAET, YTO COEAUHEHUE UME-
eT cB00O 1y IepeMeIeH s BIOJIb OCH.

JUIMHa TMHUM [TOKa3bIBAET PACCTOSHUE NIEPEMELIEHHS, 3 OTMETKH HA JIMHUU OKA3bIBAIOT
TMCKPETHOCTH MepeMelieHus, eciu npupaiienue (Increment) crerneHu cBo60AbI HE PaBHO HYJIIO.

* Jlyru n3o0paxaroTcs MepreHauKyIsIpHO K 1I000# 0cH, BOKPYT KOTOPOI MOKET BpamaThCs
JeTallb, IOJKIIOUEHHAs! K COEAMHEHNIO. TeXHMUECKH 3TO 03HA4YaeT, YTO COEUHEHNE HMEET CBO-
0011y BpaleHus: BOKPYT OCH.

VYroa 1yru oTpaskaeT Auara3oH BpallleHusl BOKPYT OCH, & OTMETKH Ha Ayre OKa3bIBAIOT
JMCKPETHOCTH MepeMeIIeHus, eciu npupaienue (Increment) crerneHu cBOOOABI HE PABHO HYJIIO .

s coenuuenuit 6e3 creneneil cB000bI (HapuMep AJIs )KECTKOU CBS3M) HE N300pakaroTCst
CTPEJIKU U JINHUU C OTMETKaMU. J[J11 BUHTOBOI'O COEIMHEHUS CIIUPAIIb BOKPYT OCH Z COECIUHEHUS
MOKa3bIBAET HAIIPABJICHUE PE3bOBI U ee MIar.

HNucTpymenTanbHas nadeab Assembly (Coopka)
CpencTBa, UCTIONIb3yEMBIE JUTSI CO3/aHUsI COOPOK M MAaHUITYTUPOBAHUS JETATSIMU COOPKH,
COCPEOTOYCHBI B MHCTpyMEHTalbHOU nanenu Assembly (COopka).

Tl Bo|len | | Be| 1 |

xr 1
Create Part

Yro0bI: BoiOpaTh B nanesnm Assembly:
CoxpaHHTh TEJIO KaK AeTaldb C HA3HAYEHHBIM Create Part

HMEHEM.

[ToaknounTh HeTallb U3 AKTUBHOTO WUJIA JIPYTO- Attach Part

ro (Qaiisa mpoeKTa K TBEPAOMY TeIy B aKTHBHOM
(haiine mpoekTa.

MaHumynmupoBaTh JeTanblo B JOMYCTUMOM(BIX) Manipulate Joint
HaIpaBJICHUHU(SX) ¥ Ha TOMYCTUMYIO BEIMUHNHY
B COOTBETCTBUH CO CTEIICHSIMU CBOOO/TBI.

YcTaHOBUTH pa3/ieNICHHBIN BUJ COOPKH. Explode Part or Joint
[IpoBepka KOH(IUKTOB AETAIN C APYTUMH JI€- Check Part

TaJIsIMUA COOPKH.

OTKIIIOUHTH I€TATh OT COOPKH. Detach Part

B atoit mabopatopHoii paboTe Bam Haz0 0CBOMTH CieayrONIUe ATanbl CO3/IaHUs COOPKH :
* CoznmaHue OTJEIBHBIX Y3JI0B.

*  OObenuHEHHE Y3JI0B B OJHY MOJIEIb (COOPKY).

e MaHuyTupoBaHUE COCTMHECHUSIMHU.

*  OmnpeneneHre KOHQIUKTOB MEKIY NETATSIMH.
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Co3nanne coopku ¢ nomomb MicroStation Modeler
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Jlnst cozmanust cOOpKHU Mcmosib3yercs nanenb Assembly (COopka), BeI3bIBacMasi 13 OCHOB-
HOM maHenu nukTorpamMM Modeler. DTy maHenb Takke MOXHO BbI3BaTh M3 MEHIO MHCTpyMEHTHI
(Tools) moamento Modeler/Assembly.

TouyHoe coenrHEeHNE UCXOHBIX KOMIIOHEHTOB B COOPOYHYIO €JMHUILY C MOCTOSHHBIM KOH-
TPOJIEM B3aUMOPACIIONIOKEHUS KAKIOW JNeTald COOPKU JOCTUTAETCS C MOMOUIBIO OMpPEeIEHHBIX
WHCTPYMEHTAJIbHBIX CPEJICTB, MO3BOJISIONMINX CO3/1aBaTh 0a3oByto nerans (Create Part), 1o6aBiaTh
netanu B coopky (Attach Part), ManumynupoBate neransimu B coenuHeHun (Manipulate Joint),
KOHTPOJIMPOBATh pactionoxenue naeraneit B coopke (Check Part), pazbupate neramu uimu coeau-
nenus (Explode Part or Joint) u, Hakoner, paznocuts Aetanu (Detach Part).

3aoanue Ha 1ad6opamopuyro padonty
Hcnons3ys 3apaHee co3gaHHBIC IeTalH (JIBE MOIYIETIN U 0Ch), COOepUTEe ABEPHYIO METIIO,
3aTeM MPOBEIUTE C HEW BO3MOKHbBIE MAHUITYJISALIUH.

Hcxoonvie oannoie.
Ucnonw3yiite  Qaitnpl, mocTaBiasiemMbie BMecTe ¢ MicroStation Modeler B karasnore
win32app/ustation/dgn/modeler/:

e - '"hingel.dgn" comepXuT Tpu AeTaNH, U3 KOTOPHIX Oy/IEeT coCTaBieHa cOOpKa.

e - "assembl .dgn", B koTopom BrI coequnuTe BCe neTanu B COOPKY.

MHNPUMEYAHMUE: [locre omxpuimus ¢ghavinia obsazamenbHo cozoatime HA €20 OCHO8e C8Ol cOOCM-
6eHHbIL hatin ¢ nomowbio noomento Coxpanums Kax uz menro Paiin.

Co3oanue oemaneil.
[Tepen Havyamom cOOpPKH HEOOXOIUMO COXPAHHUTH TEJIa B KAYECTBE JICTAJICH.

Iloozomoexa K co3oanuro oemaneit.

1. Ortkpoiite ceoti daiin "hingel.dgn"

2. U3 menro Window (Okno) BeiOepute moamento Tile (Mo3auka). Bece okHa (ueThipe Buaa) 0y-
IyT YIOPSiA0YEHBI Ha SKpaHe. B HUX MoKka3aHbl 1B MOJIYNETIH U OCh, IpeIHa3HAuYEHHBIE IS
COOpKH.
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3. Bnoummute MOCTPOCHUA B KaKIAOM BHUJIC.

Gaiin «hingel.dgny

Co3nanne nepBoii 1eTajau ABepPHON NeT/IH

1. Beibepute nuktorpammy Create Part (Co3manue neranu) U3 maHenw HHKTorpamm Asembly

Design ¥
Destnation: _Ackve Design Fle ¥

(Coopxka), koTopas OTKpPBIBAETCS TpU
BeIOOpe B MeHo Modeler myHkTa
Assembly. OTKpoeTcst T1aoroBoe OKHO
Create Part.

. I3 mento ommuii - Orientation (Opuen-

tarusi) BeiOepute Design (UepTex).

. U3 mento ommwmii - Destination (Hazna-

yenue) BbIOepuTe Active Design File
(AxTUBHBIH (aiin mpoekTa).

. B mento Ytumurer (Utility) BeiOepute

nonMeHto Beox ¢ knaBuatypsl (Key-In).
OTKpoeTcs TuaioroBoe OKHO JUIsl BBOJIA
KOMaH/I ¢ KJIaBUATYPBHI.

5. Ha Buge 1 3axBarute neHTp Onmxaiiiero k Bam oTBepcTus, HCIONB3Ys IPUEM ITPOOHON TOUKH
(momkeH OBITH ycTaHOBIIEH pexuM 3axBaTa «[lo menTpy») HakmuTe KiIaBUINYy AaHHBIX A7
noaTBepxaAeHus. [letans OyAeT BelaeeHa SPKUM IIBETOM.

6. B muanoroBom okHe Bron ¢ knaBuatypsl BBequte DL=0,0,0 (BennurHa CMEIICHUS) U HAXKMHUTE
Enter. Jlannast Touka Oyzer 6a3oBoi 1t epBoii aeranu. OTkpoeTcst AuaigoroBoe okHo Create

Part (Co3nanue neranm).
7. B none umenu Beeaure "hingea".
8. Haxxmurte OK.
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Jemanv «HINGEA»

Co3oanue emopoit 0demanu 06epHOll nemiu

1.

(O8]

Ha Bune 2 3axBatute neHTp Onmkaiiiiero k Bam oTBepcTust 1 OCH, HCIIONB3YS MPUEM TIPO0-
HOM ToYkW. HaxkmMuTe KIaBUIIY JAaHHBIX JUISI IOATBEPKACHHS. Teno OyAeT BBIACIEHO SPKUM
LIBETOM.

. B muanorosom okue BBox ¢ knaBuatypsl (Key-In) BBegute DL = 0,0,0 (BenuunHa cMeleHUs )

u Haxxmute Enter. /lannas Touka Oyaer 6a30Bo# ais BTOpoi netanu. OTKpOETCS AUAIOr0BOE
okHo Create Part (Co3nanue neranm).
B none umenu Beenure "hingeb".

. Haxxmure OK..

Buo 2. Jlemane HINGEB

Co3oanue mpemoeii demanu 06epHoil nemau — (0Cb)

1.

[98)

Ha Buze 3 3axBarture IIEHTP LUIANKH OCH, UCIONB3Ys MpHeM MpoOHO# Touku. Haxmure Kia-
BUIIIY JAHHBIX JJIs1 TOATBEPKACHHS. Teno OyeT BBIACTICHO SIPKUM I[BETOM.

. B nnanorosom oxHe BBox ¢ knaBuatypsl BBeaute DL=0,0,0 (BennunHa cMELIEHNS) U HAKMUTE

Enter. Jlannas touka Oyzmer 0azoBoi ansi BeIOpaHHOW aeranu. OTKpPOETCS IUAIOrOBOE OKHO
Create Part (Co3ganue neranm).
B none umenu BBenure "pin'.

. Haxxmute OK.
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Buo 3. Jlemanv PIN

Coopka, y3noe.

Bam nipencrout coznmate cOOpKy U3 nerajneit, kotopeie Bol onpeaenunu. st cOOpKH UCTIONB3YeT-
cs (aiin "assembl.dgn"

Kaxxnas merans MOKET XpaHHUTHCS B OT/ACIBHOM (haiise.

Iloozomoexa k co3oanuro coopxu

1.
2.

3.
4.
5.

OTtkpoiite ceoti daiin "assembl .dgn".

B mento Oxno (Window) BeiGepute moamento Mo3zauka (Tile). Bce okna (ueTwipe Buma) Oymyt
YIIOPSIIOYCHBI Ha DKPaHe.

B mento Unctpymentsl (Tool), mogmento Modeler Beibepute mynkT Modeler.

Brimmmre mocTpoeHus Ha BceX BUIaX. B KaxoM OKHE 0TOOpa3uTCs Mapasuieenue].

B mento ®@aiin (File) Beioepute Coxpanuth yctaHOBKH (Save Settings).

Buvioop nepeoii 0oemanu ona coopxu nemnu.

1.

Nl

B nmanenu nukrorpamm Assembly (Coopka) BwiOepute mukTorpammy Attach Part (ITpucoenu-
HUTH JIeTalib). OTKpOETCs OJTHOMMEHHOE JIUATOTOBOE OKHO.

. Haxxmute kHomky Select (Bribop) B 3TOM OKHe.
. B mosBuBmemcst okae Open File (OtkpriTh ¢aiin) B meHto File (Paitn) Beidepute Open (OT-

KPBITh).

Bri6epute ¢aiin "hingel.dgn".

Haxxmute OK. Oxno Open File (OTkpbITh (haiin meraneit) 3akpoeTcst 1 MosIBUTCS OKHO Select
Part (Be16op aetanm), comepskaiiee CIiucoK JIeTajaeii, KOTOpbIe HaXOATCS B 3TOM daiiie.

. Y3 mosiBuBIIerocs crnricka Beioepure nerains "HINGEA".
. Haxxmute kaonky OK. OxHO BbIOOpa 3akpoercs u B nojie Part Name (Mmst neranum) nuamoro-

Boro okHa Attach Part (IIpucoenuauts aeranp) nosisurcs "HINGEA".
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Ilpucoeounenue nepeoii oemanu “HINGEA”

1. B muanoroBom okHe Attach Part (ITpucoenuauts nerans) uz menro onuuii Attachment (ITpuco-
enuanTh) BeIOepuTe To Point (K Touke ), a u3 menro Orientation (OpueHTanus) BeIOEpUTE

Design (OTHOCUTENBHO YepTEKa).
2. YcranoBure Rotation (IToBoport) Bokpyr oceit X, Y, Z = 0.

[98)

. U3 mento Joint Type (Tun coenunenus) Beibepute Fixed (OPukcupoBaHHOE) .
4. Ha Buze Top (CBepxy) 3axBaTUTE JIEBBIA yroJl mapajienenuneaa (BbIACJICHHbIA Ha MPUBEICH-
HOM HIKE PUCYHKE), UCTIONB3YS MIPHEeM MPOOHOH Touku. HaxkMuTe KIIaBUITy TAHHBIX JUIS TIOJI-

TBepkaAeHus. [losBuTCs nuHaMudecku - otoopaxaemas netans "HINGEA".

5. B auanoroBom oxHe BBop ¢ xnaBuarypsl (Key-In) BBeaure DL=25,-1,5 u HaxmuTe KiIaBuIly

Enter nns norsepxnenus. Jlerans "HINGEA" npucoenuHuTcs K napauieaenuneny.
6. Brinmmre nocTpoeHus B BUABIL.

TP
A
'ﬁE._ 1;ﬁ
N
=

Jlemanv "HINGA" 6 coopke ¢ napannerenunedom

Buvioop emopoit oemanu 0aa coopku nemu,
1. B manenmu nuktorpamm Assembly (Coopka) BweiOepute cpenctBo Attach Part (ITpucoe-

JTUHUTH J1eTanb). OTKpOeTCcss OTHOMMEHHOE UaJIOTOBOE OKHO.
2. Haxxmute kHomKy Select (Beibop) B 3TOM OKHe.

3. B nosBuBmemcst okae Open File (otkpoiTs (aitin) B mento File (Paiin) Beioepure Open (Ot-

KPBITH)

4. Beibepute ¢aiin "hingel.dgn".
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5. Haxwmure OK. Okno Open File (OTkprITh (haiin netaneii) 3akpoercs U MOsSBUTCS OKHO Select
Part (BsiGop meranm) comepikaliee ClucoK AeTamneil, KOTOpble HaXOIATCs B ATOM (haiiie.
6. U3 nosBuBmIerocs cnucka Beidoepure nerans "HINGEB'".

7. Haxwmmure kHonky OK. OkHO BbIOOpa 3akpoercs u B moiie Part Name (MM neranu) mosiBuTcs -
"HINGEB".

Hacmpouka ycmanoeok oaa oemanu "HINGEB"

E.ﬁl!.u:h Pt

Eist M awivei: |HIHI:.Z-H

Etackrnest  ToPonk ™
Cyesrkstiore [ -
% FiobaSore | OLLOUDT

¥ Fotators [O000T
2 Botatore | 1000000

T |
SEEIEREIETEIED

1. B nmmanoroBom okuHe Attach Part (IlpucoenuuuTth naeTanb) OCTaBbTE€ YCTAHOBKH OIIIHI
Atachment (ITpucoenunuts), Orientation (Opuenranusi) u Rotation (IToBopot) Bokpyr X, Y, Z
0e3 U3MEeHEeHUs.

2. Tun coenunenust ycranoBute Custom (IIpon3BosibHOE) WM HAXMUTE JEBYIO HUKHIOIO

kHonky Modeler Joint Setting (Hactpoiika coenunenuit).

. Haxxmure kaomky Settings (Y cranoBku). OTkpoercst okHo Modeler Joint Setting

Ecnu HeobxonumMo, 0OHyNIUTE BCe 3HAUCHUS, HAkaB Ha KHOTIKY Clear (O4ucTuTh) .

. Bxurrounre oo In x-axis (ITo ocu X) u B kononkax "Minimum" u "Maximum" ycTaHOBH-

Te 3Ha4eHus -1.0 1 1.0 cOOTBETCTBEHHO.
6. Brmounte ommuio About x-axis (Bokpyr ocu X) um B komonkax "Minimum" u
"Maximum" ycranoBure 3HaueHus -180 u 90 coorBeTcTBEHHO.

Eﬂud-l:h:l dimrd 5 eblings

Fresssiom Hirdmum mamrrami Irszperremnk
W Iris-gas 1, 0000 | 1.0000 0.0mon
r :
r L e e e e e i B e
W bt pams: [ -1 000000 900000 0000
I ALE
r |

[(ew |

Ilpucoeounenue oemanu "HINGEB"

I. Ha Bune Isometric (M3omeTpus) yBennubTe MECTO IPUCOCTUHEHUSI BTOPOH TOJTYTIETIIH .

2. Cpemaiite cpeactBo Attach Part (IlpucoennHeHue nerann) akTUBHBIM.

3. Ha Bune 2 Isometric (M3omerpust) 3axBarute neHTp orBepctusi Ha netand "HINGEA" (cmotpu
PHUCYHOK), UCHOJB3YS MpUEM MPOOHOM Touku. HakmMuTe KIIaBHIly JAHHBIX Ui MOTBEPXKJE-
Hus. [TosButcs nuHamMu4ecku-otoOpakaemas aerains "HINGEB'".

4. B muamoroBoe okHO BBoj ¢ knaBuarypsl (Key-In) BBenure komanny DL=1 u Haxxmute Enter
JUTSL TIOTBEPKICHHUSL.

5. Bropas 4acTh moayneTau mprUCOSIUHUTCS K COOPKE.
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6. BrnimmmuTe nocTpoeHust BO BCEX OKHAX BUJA.

e . g -
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Ipussazka oemanu "HINGEB". Jlse oemanu coopxu

Buvioop oemanu "PIN"

I B manenu Assembly (C6opka) Beioepute cpenctBo Attach Part (IlpucoenuHenue neranu) u Ha-
*)MuUTe KHOTIKY Select (Brioop).

2. BeibepuTe ¢aiin "hingel.dgn".

3. Haxxmute OK. OknHo Open File (OTkpbITh (haiin netaneit) 3aKkpoeTcst U MOsIBUTCA OKHO Select
Part (Be16op aetanu) comepxkaliuii CIUCOK AeTalleld, KOTOPbIe HaXOIATCs B 3TOM (haiise.

4. VI3 mosiBuBIIIETOCS CIIMCKa BeIOepuTe merains "PIN".

5. Haxxmute kHonky OK.
Oxkno BbIOOpa 3akpoercs U B okHe Attach Part (Ilpucoenunenune neranm) B mosie Part Name

(Ums netanm) mosiButes - "PIN".

Hacmpoka ycmanoeok oaa oemanu "PIN"

1 B okne Attach Part (mpucoenunenue neranu) octaBbTe ycTtaHOBKH Attachment (ITpucoenu-
HuTh), Orientation (Opuentanus) u Rotation (IToopoT) Bokpyr X, Y, Z 6e3 u3MEeHEHHS.

2. Tun coequuenus (Joint Type) ycranoBute Prismatic (Ilpusmarudeckuii).

3. Haxxmute kHOmKy Settings (YcranoBku). Otkpoetcst okHo Modeler Joint Settings (HacTtpotika
COCIUHECHHUM ).

4. Ecniu HeoOxoaumMo 0OHYIUTE BCe 3HaUCHUsI, HakaB Ha kKHOTIKY Clear (O4uCTHTS).

5. Brmounte onmuto In x-axis (ITo ocu X) u B kosmonke "Minimum" ycraHoBuTe 3Ha4YeHHE -50).

6. 3aKpoilTe OKHO HaCTPOEK COCTMHEHUM.

Ilpucoeounenue oemanu "PIN"

1. Ha Buge "M3omeTpus" yBeIUubTe MECTO COCAMHEHHUS TTOITYIIETENb.

2. Cnenaiite cpenctBo Attach Part (Ilpucoennnenne nerann) akTHBHBIM.

3. 3axsarute 1neHTp oTBepcTHs Ha neranu "HINGEA', ucnonb3ys mpueM npoOHo# Touku. Ha-
AKMUTE KIaBUILY TaHHBIX Ui MOATBepkAeHUs. Ha skpaHe mosSBUTCS THHAMUYECKH OTOOpaxa-
eMas netaib "PIN".

4. B nmanoroBoMm okHe BBon ¢ knaBuatypsl (Key-In) BBenute komanay DL=-1 u naxxmute Enter
Ui ToTBepkAeHus. Och MPUCOSAMHUTCS K COOpKe.

5. Brnumure moctpoenus B okHO Buaa. [TocTpoenne cOopku OyaeT 3aKOHUEHO.
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IIpusszka oemanu "PIN " * Bce deman coopke

Manunynupoeanue coeounenuamu

1. B manenu nukrorpamm Assembly (Coopka) BeiOepute cpenctBo Manipulate Joint (Manumy-
JIMPOBaHUE COETUHEHUAMM). OTKPOETCS OTHOMMEHHOE JUAIOTOBOE OKHO.

2. KiaBuieil JaHHbBIX YKaKUTE Ha BTOPYIO MOJYNETIIO - NOABWXKHYIO Aetans"HINGEB". Tlocne
3TOrO HAXXMHUTE Ha dKpaHHyIo KiaBuiry Next Mode (Cnenyromuii pexxum) B AMAaJIOrOBOM OKHE
Manipulate Joint. Manipulate Mode (Pexxum MaHMIynupOBaHHsS) TOJKEH YCTAaHOBHUTHCS B
Rotate (Bpamenwne). Bropas momynerns OyneT BpamaThCsi BOKPYT OCH BCJIEI 3a JBIKEHUEM
Kypcopa.

3. BrnummTe nocTpoeHus B OKHA BUJIOB.

-~ . ., e
.- - - 1
. - e
T -, o
- A Ol )
[ - i e -
- - l .
Coopxka. Buo cnpasa Coopra. Hzomempus

Ilpogepka Konghauxmoe mercoy oemanamu
25 Cheeh Pai

(el =

e [T
= —

whaaght [ 17 - — |

-

1. B manenu nukrorpamm Assembly (Coopka) Beibepute cpenctBo Check Part (ITpoBepka nera-
neit). OTkpoeTcs OTHOMMEHHOE AUAIOTOBOE OKHO.
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2. B muanoroBom okHe Check Part (ITpoBepka nmeraseii) ¢ TOMOIIBIO SKPAHHBIX MEHIO YCTAaHOBHUTE
Color (IIset), Style (Ctuns), Weight (TonmuHa) nuHIM, KOTOpast OyJIeT MOKa3bIBaTh 00JIACTh
nepeceueHus eTaneii cOopKu.

3. B cOOTBETCTBUM C yKa3aHUSMHU B KOMaHJHOW CTPOKE, KJIAaBUILIEH JaHHBIX YKQXKHUTE CHayala Ha
BTOPYIO (ITOJABMXKHYIO) MOJYIETII0, 3aTeM Ha JBepb (mapawienenunen). Ha skpane aBromaru-
yecku OyneT ykazaHa oOnacTe nepecedeHus aetanedd. (s oueHb OONBIIMX YIJIOB MOBOPOTA
00J1aCTh MepeceyeHrs MOKET HE BBIYMCIUTHCS, TOTa HAJJ0O YMEHBIIUTh yroJl MOBOPOTA METIIH).
Onpenenure HaMMEHBIINN YroJl, TP KOTOPOM IOSIBIISIETCS IEPECEUEHUE.

4. BrnumuTe nocTpoeHus: B OKHA BUIOB.

Ilepeceuenue oemaneu. Buo cnpasa
3anaHue AJ51 CAaMOCTOSITEJIbHOM MPOPa0OTKH.

CoOpatb nmupamMuay U3 TPEX pa3HOLBETHBIX KOJIEIl Pa3HOIo I[BETA U IUaMeTpa, KOTOPhIC B3SATh U3
¢aiina labzad4.dgn. [TonyunTs doropeanuctuyeckoe N300paKeHNE MOTYIEHHONW COOPKH.
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JlabopaTopHasi paGora Ne S

ABTOMATH3UPOBAHHAA IeHePaLMs YepTexer MeXaHHYeCKUX JAeTajleH.

B nanHo#t naboparopHoil paboTe paccMmaTpuBaroTCs cpeinctBa MicroStation  uis
aBTOMATHU3MPOBAaHHOW TEHEpalMM uYepTeXeil Ha OCHOBE HMEIIMXCA TreomeTpudeckux 3D
MOJIETIEH.

IIpu cozpanum ueprexa 3D wMoaenu oOTAEAbHBIE BUIBI MOJEIM pa3MELIAlOTCS B
aCCOIIMMPOBAHHBIX (CBsI3aHHBIX) (paiigax, KOTOpbIE MOJAKIIOYAIOTCS K (ailry mpoekra. B olmem
cllyyae, BH/I0BOe OKHO YepPTEeKHOI0 JIMCTA — CIEHUAIbHBIM BUJ, K KOTOPOMY MHOJKJIIOYAKOTCS
KapKacHble BUbI MojeJeii, ¢Gaiiibl BUIAMMBIX pedep 1/unu ceveHuii, daiin pamku. Kaxsiit
MOJIKJTIOYEHHBIA BHUJI SIBJISETCSI CAMOIIOIKIIIOYEHHBIM aCCOLIMMPOBAHHBIM (ailioM. DTO MO3BOJISET
HCIOJIb30BAaTh ACCOLMATHBHYIO IPOCTAHOBKY pa3MepOB, UYTO HEBO3MOKHO IIPH HCIOJb30BaHUU
BHEIIHUX ACCOLMHPOBAHHBIX (aiinoB. IIpu accounaTHBHON NPOCTAHOBKE pPa3MEPOB CO3JACTCS
JBYHAIIpaBJICHHAsl AacCOLMaTHBHAs CBsI3b MEXKIY BCEMM BHJIAMU TI'€OMETPUYECKONM MOJEIH,
BKJIIOYasi BUIOBOE OKHO YEpTeka. BUAOBOE OKHO YEpPTEKHOIO JIMCTa IMPOCMATpUBAaeTCs U
BBIBOJIUTCS HA M1€YaTh.

BunoBoe 0KHO 4€pPTEKHOIO JIMCTA - DJICKTPOHHBIN YEPTEKHBIN JIUCT.

KapkacHble BUABI Mojeseil - HUCIONB3YIOTCS A HAaCTPOWKHM BHJIOB, TPEOYyEeMBIX IS
yepTexa.

Buaumble pedpa - Mokas3pIBalOT IpaHUyYHbIe peOpa, BuauMble B 3D Bujae (¢ yaaleHHbIMU
HEBUJUMBIMU peOpaMu).

®aijil paMKH — COJEPKUT, B COOTBETCTBUM CO CTAHIAApTOM, PaMKy Ul BBIBOAMMOIO Ha
IUIOTTEP YepTexka.

Ceuenme - T1IOKa3plBacT BHYTpPEHHee cozepxkaHue 3D Monenu, KOTOpPO€ CIOKHO
paccMOTpPETh MPU KapKacCHOM IIPEJICTaBICHUH MOJEIH.

OO0mas npoueaypa co31aHus Yeprexeii mo reomerpuueckoii 3D moaenu.

Cosnate 3D mopaens aeranu (CMOTPH NMpeabIIyIIHe 1a00paTopHble PadOTHI).
CoxpaHuTh HEOOXOAUMbIE BUJIBI.

Co3narp, eciau 3TO HE0OX0AUMO, CEUCHHS ICTAIIH.

Hcnonb3oBats cpenctBo KomnoHoBka yepTexa i MOATOTOBKH YEPTEKHOTO JIUCTA.
Co3narp 110T-(hailyibl Ha OCHOBE YEPTEKHOTO JIUCTA.

[IpocmoTpeTs ¥ MPOBEPUTH (aiiil MPOEKTa, COJIEpKAIIUN BUAOBOE OKHO YEPTEKHOTO
JucTa

AR e

Co3aanue ceYeHuii.

Ceuenust oTOOpa)kalOT BHYTPEHHEE cojepikaHue reomerpuyeckoi 3D mopenu, KoTopoe
CJIOKHO PACCMOTPETH IPU €€ KAPKACHOM IIPEICTABICHHH.

MicroStation mo3BoJIIeT CTPOUTH CEUECHHUS CICAYIOINMH CIIOCOOAMHU:

1. Ceuenmne 3;1eMeHTOM. Vcnionb3yeTcst 11 IOCTPOECHUS CEYEHMSI BCEX DJIEMEHTOB MOJEIIH,
MIEPECEKAIOIINX 3aMKHYTBIM IUIOCKUNA 3JEMEHT (KOHTYp, SJUIMIIC WM CIOXHBIA KOHTYp) wiu 3D
3JIEMEHT (KOHYC, IOBEPXHOCTb, TENO WIN B-Cr1aiiHOBYIO IOBEPXHOCTH).

2. CeueHne BbIIeJeHHOH o00/acTblo. lcnonb3yeTrcss Uil HOCTPOEHUS CEYEHHUs BCEX
JJIEMEHTOB MOJENH, IEPEeCeKaeMbIX BbIIEIEHHOW 007acThIO, WM COACpXKAIIMXCS B HEW.
Hcnonp3yeTcst u1sl cO31aHus BBIPBIBOB.
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3. Ceuenne mJI0CKOCTBbIO. Vcrnonb3yeTcst s TOCTPOEHUSI CEYEHHS BCEX DIIEMEHTOB
MOJIEIHU, TIEPECEKAEMBIX INIOCKOCTHIO, OTNPEACTICHHON TpeMs HHPOPMALIMOHHBIMH TOUKaMHU.

4. Ceuyenne nmpoenqupoBaHMeM JjieMeHTAa. lcronb3yercs A NOCTPOEHHUS CEYEHHs BCEX
3JIEMEHTOB MOJIEIH, IIEPECEKAEMBIX ITPU IPOCLIUPOBAHUHA T€OMETPUUECKOIO DJIEMEHTA 110 OCU Z.

5. Ceyenue mpoenMpoBaHHMeM JIOMaHOM. lcrnonb3yercs U1l IOCTPOEHHUS CEUEHMS BCEX
3JIEMEHTOB MOJENIHN, IEPECEKAEMBIX ITPH NMPOECLIMPOBAHUM JIOMAHOM BIOJb OCH Z.

6. CeyeHne MJIOCKOCTHIO BHAA - TOPU3OHTAIBHOM, BEPTHUKAILHON, Ha 3a/laHHON TITyOHHE.
I'opuzoHTanpHass WAM BEpPTUKAIbHAs IUIOCKOCTH IEPHNEHAMKYISIPHBI IUIOCKOCTH 3KpaHa.
[TnockocTe Ha 3aJaHHON TIyOMHE MapajieNbHa IUIOCKOCTH dKpaHa. Bce MIIOCKOCTH MpOXOnsT
4yepes 3aJaHHYI0 TOUKY.

I'eomeTpust ceyeHHUsI COCTOUT U3 MPSMOJIMHEHHBIX CETMEHTOB, KOTOPBIE MOYKHO OOBEIHHATH
B KOHTYpa. [lo yMomyanuio cedeHus: CTposTca B akTUBHOM (aitnie mpoekta. [lomyyeHHble cedeHus
MO>KHO XPaHHUTb B OTJENBHBIX (paiijiax U 3arpykaTh U3 HUX.

KomnoHnoBka yepre:xa.

KomnoHoBKa depTexa aBTOMATU3UPYET CO3JaHHE YEPTEXEH, IPUYeM BMECTO TOTO, YTOOBI
BBIUEPYMBATH T€OMETPHIO MOJICIH B KaKJOM BHUJE, HAJ0 MPOCTO MOAKIIOYUTH BUBI MOJETH KaK
accollMMpOBaHHbIE (ailyibl (Takue BUIBI B AajbHeWeM OyIyT Ha3bIBaThCs MOJAKIIOYCHHBIMU). B
MicroStation cymiecTByeT cnenuaibHoe cpeacTBo KoMIOHOBKa yepTeka, KOTOPOe 3HAYUTEIHHO
o0yerdyaer 3TOT mporecc.

T.k. Bce BUABI MOJIENH SIBJISIFOTCSI aCCOLIMUPOBAHHBIMHU, TO JIIOObIE M3MeHeHHs B 3D Monenu
OyIlyT aBTOMaTHU4YECKH OTOOPAKaThCs HA DIIEKTPOHHOM YEPTEKHOM JIUCTE.

[MonkmoyeHHBI B OKHE YEpPTEXKHOTO JIUCTa BHJ MOXET OBbITh JIIOOBIM CTaHIAPTHBIM
(Cepxy, Cuuzy, CmpaBa, CneBa, Cnepenu, C3aau, M3omerpus wnu IlpaBas muzomerpusi) uiu
COXpPaHEHHBIM BHJIOM MOJEIH. Bua Mozenu MoxeT ObITh MOAKIIOUEH B JIIOOOM IOJIOXEHUH U B
mobom Macmrabe. CBsi3aHHBIC MOJIKIIOYEHHBIE BHABI MOTYT OBITH CTPYNIUpPOBaHbL. [pymiy
MOJIKIIOYEHHBIX BUJI0B MOXHO NepeMeIaTh, MacIITaOUpPOBaTh MM OTKIIOYATh KaK OIHO IIEeJIOE.
Buasl MOHO 00aBIISATh B IPYIITY WIHM YAAIATh U3 Hee. HOBBIM BHI MOXKET OBITh MOAKIIIOYEH KaK
MPOEKIUS YK€ MOJKIIOUYEHHOIO0 BHJA OTHOCHTEIBHO OPTOrOHAJIBHOW OCH WIM JIUHHH,
OTpeNieIeHHOW 10 JByM ToukaM. [Ipoerupyemblii BHJ aBTOMAaTHYECKH BBIPABHHUBACTCS U
TPYIIUPYETCS C TEM BUJOM, 10 KOTOPOMY CO3AAETCs 3T MPOEKIIUS.

KomnonoBka ueprexa IMO3BOJIIET MOJKIIOUUTh K UYEPTEKHOMY JHUCTY (aill pamMKud B
coorBercTBuM ¢ ECKJ/I, 3amatomuii rpanumsl obmactu deprexa. Ha depTexxHOM HcTE MOXKHO
pa3MmernaTh TEKCT U pa3Mepbl, KOTOphle He OyayT oToOpa)kaTbcs B IPYTUX BHJIOBBIX OKHax. Jlms
3TOTO HCIIOJIb3YIOTCS CHEIMATIbHBIE CIIOU.

[MonkmtoueHne BUIOB MOXKET OBITh BBIMOJHEHO C YAaJCHHWEM HEBUAMMBIX JHUHHUNA. OJHAKO
JeNaTh 3TO HE PEKOMEHAYeTCs, T.K. 00pab0oTKa HEBUAUMBIX JIMHUHN JUIS CJIOXKHBIX MOJAETCH MOXET
noTpeOoBaTh 3HAUYUTENBLHOTO BpeMeHH. [103TOMy peXxHM yAajdeHHs HEBUIUMBIX JIMHUH JIydlie
BCETO BKJIIOUUTH IOCIIE OKOHYAHUS TIOCTPOCHUH.

[Ipu BbIMONHEHUH JAOOPAaTOPHOM  pPabOTHl  MCHOJNB3YIOTCS, CIENYIOLIHEe 3apaHee
MOJITOTOBJICHHBIE (DAMIIBI :

«Detal.dgn» - ¢aitn ¢ reomerpuueckoir 3D Mopenbo AeTand, Ui KOTOpod Oyxaer
CO3JIaBaThCs YEPTEK;

«Al_hl.dgn» - aiin ¢ pamkoii yepTexa.
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Omkpvimue ¢haiina ¢ 3D mooenvio.

1. 3amyctute MicroStation. OTKpoeTcst [uac

2. U3 mento @aiin (File) BriOepuTe MyHKT
okHO OTKphITHE (aiina npoekTa.

3. B none @aiinsl BeiOepure (aitn «Detal.c
¢aiin ¢ 3D mozenbio.

4. Obs3arenbHO coxpaHHTe (ailn moa aApyru
Kak u3 MeHto Qaiin. 3to Oyner Baw daitn npoekra.

5. C nomourpto MeHI0 OkHO noaMeH0 OTKpb
PAacIIoNIOKUTE UX BCE Ha 9KpaHe (moaMeHto Mo3auk:

# Drawing Composition M= E
File Toolz Settings
~ Sheet Parameters
Sheet Location:  Sheet View vI
Sheet Dimenzion Level | B3
Sheet Annotation Level: Iﬁ
- Wiew Parameters
Scale [SheetModel): |1.0000 . |1.0000
Margin %] (|
[% Attach Mested Reference Files
Hidden Line Remowal:  MWone hd
Static Hidden Line Method: ~ Brictpreiii ™

[T Include Hidden Lines

- Attachment Parameters

™ Save Full Eath
Logical Mame: |

Description: |

DBOC

UTCA

HUTb

1 1

Iloozomoeka k npo
1. U3 memio @: (]
OTKpoeTCst OIHOMMEHE A
2. U3 meH10 omnn
(Sheet View).
3. B none Croii " (
OyzyT oToOpaXxkaTbes p \

4. B mone Cnor
cioe OymyT oToOpaxat
5. Ycranosure !

3TO OTHOIIEHHUE Pa3MEPOB MOJIEIH U €€ U300PAKEHUS Ha YEPTEKE.
6. B mone Ions (%) (Margin (%)) ycranoBute 70 (a He 50 kak Ha pHUCYHKE). 371eCh
YKa3bIBAECTCS pa3Mep MOJsl JUisi IPOCTAHOBKH Pa3MEpPOB B MPOILEHTaX OT Pa3MEpOB KaKJIOTrO

BHUAA.

(Drawing Composition).
>ute BumoBoe OKHO JIHCTa
ranoBute 63. B sToMm cioe
1) ycranoBute 62. B sTOM

t : Model)) 3nauenue 1:1 -

7. Bxmtounte omnuuio IlonkmiodeHue BIIOKEHHBIX acCOILMMPOBAHHBIX (aitnoB (Attach
Nested Reference File). Onuus Y nanenune nepunumbix Juauid (Hidden Line Removal) nomkna

OBITH BBIKJIFOYCHA (None).

= 3

gkumnuunsxa yepTexa
Paiin MHcTpyMeHTH YoTaHOBKM

Bugos0e okHo nMcTa ¥
CAoil aHHOTaWMA Buaa; | B3

Cnofi aHHOTAWME YepTema; | E2

~ NapameTpu nHCcTa
[MonoHEHHE AHETE:

- NapaMeTpH NOAKMOYEHHA BEHAA

Macwr. [MucT:Mogene]: |1.DDEID : |1.EIDEID
Mana [Z]: 0

[¥ MogkmoMerUe BATHERHE ACC. Babinos
[~ YganeHe HEBMaHMbI% NMHIE

MeTon unaneara _BeicTpe vI

I- Brnodme HEEMAHMEIE MHHI

- NapameTpu nogk moveHHA

[ CoppaHaTs NoAHeIR nuTs
Mo, was; |

Ormcanae: |
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Omkpblmue 610068020 OKHA UEePMmMENCHO20 Jiucma u HOOKNI0YeHUe pamKu uepmedica.

1. U3 mento MuctpymenTts (Tools ) auamoroBoro okHa KoMmoHOBKa yepTexka BEIOSPUTE
noameH0 OTKpeITh BuAoBoe okHO nucta (Open Sheet View). B oTkpwIBIIeMCS MEHIO
nepekitovareneil Bkmounte By 8. T.e. BocbMO# BUI OyJeT MCIOIb30BaThCS Il IOCTPOCHHUS
yepTexa.

2. TlosiBUTCS nUanoroBoe OKHO C BOMPOCOM : “BbIKIouaTh M CIOM aHHOTAIUN U
pa3mepoB ueptexka ( 62 u 63 ) B octanbHbIX Buaax” . Haxxmure “/la”. B Bunax 1-4 ciou 62 u 63
OynyT oTkitoueHsl. Ha mecte Buna 4 otkpoercs Buf 8.

3. Pa3BepHute Buj 8 Ha BECh dKpaH.

4. U3 menro Muctpyments! (Tools) nuanoroBoro okHa KomMmoHoBKa depTexa BhIOSpUTE
noamenro [Toaxmounts pamky/Bnucannoe nzobpaxenue (Attache Border/Fitted).

5. B oTkpbIBIIEMCS 1MaOroBoM okHe BbiOepute daiin «Al_hl.dgn» u naxxmute OK.

6. Pa3zmectute paMKy B BUJ€ 8§ M HOKMUTE KJIABUILYy JaHHBIX. Bnuiunre paMKy B BUA.
Y 1= -]

=

&= S | 2| =] 2l | #
Bu()oeoe OKHO 4epmediCHOoco ucma CpaMKOIZ uepmeoaica

Paszmewienue ocnoenozo euda oOemanu u €20 NPOEKUUil 8 6UO0BOM OKHE YEPMEHCHO20
aucma.

1. U3 mento MuacTpymenTst (Tools) nuamoroBoro okna KommnoHoBKa depTexa BbIOEpUTE
noameHto Iloaxmounts crangapTHeii Bua (Attach Standard). B oTkpeiBmiemcs moameHro
BbIOOpa Bua Beioepute Bua Crepenn (Front). OToT Bu OyJeT OCHOBHBIM.

2. Tlpum mepememeHnn Kypcopa o dKpaHy 00JacTh, B KOTOpPOW OH OyAeT HaXOIUThCH,
IUHAMHYECKH OToOpakaeTcsl. Buja  BBIMIAOUT Kak MEpPEUYepKHYThI  MPSIMOYTOJIbHUK.
[IpsimoyrosibHast 001acTh BOKPYT HETO - 30HA pa3MelIeHUus pa3MmepoB. [lomecTuTe OCHOBHOM
BHUJ MOJICJIA B JIEBBbIM BEPXHUN yroa -HKpaHa M HAXMUTE KJIaBUINY NaHHBIX. OCHOBHOW BHJ
MOJIETH - BUJ crepeau OyaeT MOoCTpoeH. YepTeKHBIH JUCT ¢ MPOEKIUAMH JIeTalu IPUBEIEH B
KOHIIE CJIETYIOLIETO pa3jiena.

3. U3 mento UnactpymenTtsl (Tools) nuanoroBoro okHa KommoHoBKa depTexa BbIOEpUTE
noamento [ToakmounTts npoekuuio/OpTroronansHyo (Attach Folded/Ortogonal).

4. YkaxuTe KJIaBUIIEH TaHHBIX HA OCHOBHOW BHJ Mojeld. BOKpyr OCHOBHOro BHIA
MOSIBUTCS MIPSMOYTOJIbHUK.
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5. g IOCTPOEHHUs BHJA CBEPXY YKAXKUTE KIIABUILIEH NAHHBIX HA BEPXHIOK CTOPOHY
npsiMOyrosibHuKa. IIpoekuus B BuIe MPSIMOYroJbHHUKA OyAeT AMHAMHYECKH IepeMelaTbes
BHU3 BClIe] 3a KypcopoM. KiaBuiiei NaHHBIX pa3MeCTUTE IMPOEKLHI0O HM)KE OCHOBHOI'O BHJA.
OOparuTe BHUMaHUE, YTO MPOEKIMA HAXOAUTCS CTPOTO TOJ] OCHOBHBIM BUIOM.

6. AHallorM4HO pazMectutTe Ha jucte Buj ciesa (Ilomectute ero cmpaBa OT OCHOBHOTO
Buja). [loctpoeHHsle Tpu BUaa BXOAST B OAHY IPYIITY.

PaaMemeHue OCHOBHO020 8U0A HA JIUCMeE

Ilooxknrouenue uzomempuueckoz2o euoa

1. B amamoroBom oxkHe KommonoBka ueptexxa B mosie Macmr. (JIuct : Moaens) (Scale
(Sheet : Model)) ycranoBute 1 : 1.25 .

2. W3 mento UactpymenTs (Tools) nuamoroBoro okHa KoMmoHoBka dyepTexka BeIOEpUTE
noameHto Iloaxmounts crangaptHeii Bua (Attach Standard). B oTkpeiBmiemcs moameHro
BbIOOpa Bua BeiOepute Bua M3ometpus (Izometric). IToT Bu OyaeT OCHOBHBIM.

3. Pa3mecTuTe M30METPUYECKUH BHJ B MPABOM HUXKHEM YINIy YEPTEKHOTO JINCTA U
Ha)XMHTE KJIABUIITY JAHHBIX.
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4. Ecnu ectb HEOOXOIUMOCTh U3MEHUTH PACTIOIOKEHNE BHJIOB HA YEPTEXE, TO MOKHO
UCTOJb30BaTh B JuanoroBoM okHe KommonoBka ueprexxa menHto Huctpymentst (Tools)
noameHto Ilepemectuts (Move). [lepememiate MoxHO Tpyniy Bunos - I'pynmna (Group) umnm
onuH BuA - OnuH (Single). s nepemenieHus KIaBUIIeH TaHHBIX YKaXXHUTE HA OTJACIbHBIA BH]
WM BUJ, BXOJSLINM B IPYIILy, a 3aT€EM C €€ IOMOUIBIO 33JaliTe€ HOBOE MOJIOKEHUE BUJIOB.

Pa3Meu;eHue npoem;uﬂ demanu Ha UepmesiCHoOM aucme

IIpocTanoBka pa3mepoB

'g PaguanbHuif pasmep E3

Opuedrauma; Mo Buay 'l
R PUKCATOP ACCOUMATMEHOCTIA

o Il e [l el

FaguansHeii pasmep

'g NuHeAHbIf pasMep co CTPEAKaMM

[¥ $ukcaTop aCCOUMATHEHODTH

Paztepkl

x|
) e =R 2] Al o] W

|J'IHHeﬁHb|ﬁ PASMED £O CTPEKANH|

1. U3 mento YcranoBku (Settings) moameHto Pexwum 3axBara (Snaps) BbIOpaTh moameHio P
kHomok (Button Bar), ecnmu oHo yxxe He BbIOpaHO panee. OTKpoeTcs NaHedb KHONOK Pexum
3axBata (Snap Mode). /IBOMHBIM HIeTYKOM 3a(h)UKCUPOBATH PEKUM 3aXBaTa KOHIIA JIMHUH.
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2. VI3 OoCHOBHOTO MEHIO MHUKTOrpamMM BbIOpaTh moameHio Pasmepwr (Dimensions). OTkpoercs

OJTHOMMEHHAs MMaHeNb MUKTorpamMM. BeiOpaTh nukTtorpamMmmy JIMHEHHBINH pa3Mep CO CTpeIKaMu

(Dimension Size Witch Arrow). OTKpoeTcsi OTHOMMEHHOE TUAJIOTOBOE OKHO. B HEM u3 MeHIo

ormmuii Opuenranus (Alignment) BeiOpath [lo Bugy (View). O0s3aTebHO BKIIOYHUTH OIIIHIO

®dukcarop acconuaruBHocTH (Association Lock).

. B BUIOBOM OKHE 4epTEKHOro JIMCTa PAacCTaBbTE pa3Mepbl, IMpHUBEIEHHbIE HAa pucyHke. [Ipu

MPOCTAHOBKE JIMHEHMHBIX pa3MepOB JCUCTBYUTE B CIAEAYIOIIEM MOPSIKE :

e Hcrnonp3ys mpueM MpoOHOMW TOYKH, 3aXBATHTE TOUYKY, OT KOTOPOH OYAET CTPOUTHLCS pa3Mep.

*  HaxxmuTe KIaBHUIly JaHHBIX JJIS1 OITBEPKIACHUS.

e KnaBuieil 1aHHBIX 3aJalT€ IJIMHY BBIHOCHOM JIMHHM.

* Hcrmonp3yst mpueM NpoOHOW TOYKH, 3aXBaTUTE KOHEYHYIO TOUKY pasmepa. Haxwmure
KJIaBUIIY JaHHBIX JUIsl MOATBEpkAeHUs. Pasmep moctpoeH.

e Jlng MOCTpPOCHHS CIEIYIOIIETO pa3Mepa OT TOH ke 0a3pl HaxxkmuTe KiaBuiry COpoc u
3a7aiTe JUIMHY BBIHOCHOM JuHUM. Eciu pasmep CTpOUTCS OT APYrol TOYKH, KIIABUILY
COpoc Ha/10 HAKUMATh JABAXK[IBL.

e Ecnm pa3mep CTaBUTCSI OTHOCUTEIBHO LIEHTPa OKPYKHOCTH, TO JUIsl €r0 3aXBaTa B IMaHETU
KHOMOK Pexum 3axBata 0JHUM LIETYKOM BBIOEPUTE PEKUM 3aXBaTa LIEHTPa OKPYKHOCTH.

. 3 manenmn mukrorpamm Pasmepst (Dimension) BbIOpaTh MUKTOTpaMMy PaauanbHbI pazmep

(Dimension Radial) OTkpoeTrcsi oqHOMMEHHOE IHMAJIOTOBOE OKHO. B HeM W3 MeHI0 omiuit

Pexxum (Mode) BeiOpate [umamerp c¢ BbiHOCKOW (Diameter Extended), w3 menro oniuid

Opuentamnus (Alignment) - [To Bugy (View). Bxmouuts onmuio @ukcatop acCOlMaTHBHOCTH

(Association Lock). Yka3zate otrBepctme, 3aTeM 3aUKCHUPOBATH MOIXOJIAIIEE PACIIOIONKEHUE

pa3Mepa KJIaBuIIeH TaHHbBIX.

TE

127

B4

132

Yepmeoic ¢ npocmasieHHbIMU pasmepamu
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Yianenue HeBUAMMBIX JHHHIA

1. U3 mento Uuctpymentsl (Tools) nuanoroBoro okna KommoHoBka depTeka BEIOSPUTE
noamento Hesunumeie muann/Oana (Modify Hidden Line/Single).

2. KnaBuieil naHHBIX yKakUTe Ha M30MeTpuueckuil Bua. OH m3MeHuT 1seT. IloBTopHO
HOKMUTE 3Ty KIaBUIITY JUIs TOATBEPKACHUS BBIOOpA.

3. OTkpoercsi IMaIoroBoe OKHO YCTaHOBKH 00pabOTKM HEBUAMMBIX JUHHUH (Attachment
Hidden Line Setting).

4. B 3TOM 1ManoroBoM OKHE BKJIIOUHUTE IEPEKIIIOYaTeNb Y ajleHUEe HEBUJUMBIX JIMHUM.
Meron ynanenus ycraHoBUTe beICTpbiil. Brimrounte nepexiatoyaresnb BKIIOYMTH HEBUAMMBIC
nuaud (Include Hidden Line). Ecinu 3T0T nepekitodarens BHIKIIOYECH, TO HEBUAUMBIE JIMHUU HE
PHUCYIOTCS, €CITH BKJIIOUEH, TO HEBUAUMBIC JTMHUU OTOOPAXKAIOTCS MMyHKTUPOM.

5. Haxwmure OK. HeBuanmeie muHUN OyIyT yAaJICHBI.

6. AHaJNOTMYHO YAAIUTE HEBUAMMBIE JIMHUM Ha OCHOBHOM BHJIE M €ro npoekuusx. s
3TOrO BOCHOJNb3ylTech noaMeHto Hesunumsie nmuuaun/I"pynna (Modify Hidden Line/Group).

7. Haxxmute OK 1t monrBepkaenus. HeBuaumele TuHUM OyAyT yoaneHbI.

;

127

G4

152

’{epmeofc C yaaﬂeHHblMM HeBUOUMBIMU TUHUAMU
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MoaupuuupoBanne 3D moaenu

' iy Siobd Dr Festurs

& Modily Parametio Solid or Festurs E
™ Gt Sokde Aboud ID o,

Edit Slab Edit Chamfer
Length: Method:  Distances hd
Wwidth: . Distance 1: | 50.0000 |
Height: [50.0000 Distance 2: || 50{0000

[ Beverse Chamfer

| 1] l |QTM&HaI

| OK | |QTMEHaI

1. Ucionb3yss mnukrorpamMmy Windows, BOCCTaHOBHTE pa3Mep BHAOBOTO OKHaA
yepTexxkHoro yucta. Ha skpane pazmecture Buabl 1-3 u 8 (ueprexusiii muct). U3 menio Tools
(MucTpymenTanbhbie cpenctBa) moamenio Modeler BweiOepure mommento Modify Feature
(Monu¢ukanus KOHCTPYKTUBHBIX 3JIEMEHTOB). OTKpPOETCSI OJJHOMMEHHAS TTaHENIb MUKTOTPaMM.
Bribepure nukTorpammy MoauduiupoBaHue TBEPABbIX TN WM KOHCTPYKTUBHBIX 3JIEMEHTOB
(Modify Parametric Solid or Feature.)

2. Ha Buzme 2 (M3omerpus) KiaBHILEH MaHHBIX HICHTU(UIUPYHTE TeOMETPHUYECKYIO
MOJIENb (HE yKa3blBaliTe HAa CKPYIJIEHUS M HAKJIOHHYIO rpaHb). Jletans u3MeHuT 1ser. Haxxmure
KJIABUIIY JAaHHBIX JUId NOATBEpKAEHMs. OTKpoeTcss IOualloroBoe OKHO PepakTupoBaHue
napamenenunena (Edit Slab).

3. Usmenure 3nauenue [[nmuna (Lenght) — 140 , u Bricora (Height) — 80. Haxxmute “OK”.

4. Ananorudno Moau(puUIUpPYyHTE HAKIIOHHYIO rpaHb Mozenu. Paccrosuus 1 u 2 (Distance
1, 2) ycranoBute paBHbIMH 50.

5. Jlns okoHyanus MoauduKaun HaxmMuTe Kiasuury Copoc.

6. OOparuTe BHUMAaHHE, YTO OJHOBPEMEHHO C H3MeHeHHeM 3D Mozpenu M3MEHEHHUs
aBTOMATUYECKHM NPOM3OMAYT M B BHUIOBOM OKHE UEPTEKHOro JnucTa. M3meHsaTcs u
acCOLMaTUBHBIE pa3Mepbl. DTO IPUMEP ACUCTBUS aCCOLIMATUBHBIX CBSI3EH.

7. AHaJIOTMYHO HW3MEHssS 3HAYCHHE pa3MepOB, MOXKHO JOOWUTHCS H3MEHEHHS CaMo
reOMETPUYECKON MOJIEIIH.

K mosiyueHHBIM NIpOEKLMSM B BUIOBOM OKHE YEPTENKHOIO JIMCTA CaMOCTOSITEIBHO
BBEJIUTE TEKCTHI B IITAMIIE PAMKH U MOSICHUTEIbHBIE HAIIIUCH HA YEPTEKE C MOMOILBIO TAHETU
MUKTOTpaMM TeKCT M3 OCHOBHOTO MeHIO. ['0ToBoe M300pa)keHHE MOXKHO BBIBECTH Ha
OyMa)XHBIH HOCHTEJb C IOMOIBIO IPUHTEPA WU IpadonocTpounTes.

Moougpuyuposannasn 3D modenv demanu
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Buoosoe oxno uepmesicnozo aucma ¢ gudamu usmenernnou 3D moodenu.
3anaHue AJ151 CAaMOCTOSITEJIbHOM MPOPadOTKH.
[Tomy4uTs yepTex 1Mo TpeXMEPHOM MOJIENN AETaNIN, CO3JaHHOH B 3 mabopaTopHOii paboTe.

Ucnone3ys moamento Iloctpoenne ceuenuit (Generate Section) wu3 menro Ytunutel (Utilities),
MOJIyYUTh CEUEHUSI MOJICITH CIIOCO0aMU, ONMTMCAaHHBIMU BO BBEICHUU K JaHHOU paboTe.
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