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BeedeHue

MpoekTnpoBaHne fetaneh u cOOPOK 3a4acTylo MpeacTaBnsieT coboM MCNonb30BaHME
rOTOBbIX PELleHNA, C HEKOTOPOM UX MoaudMKaumen Noa KOHKPETHbIe ycnoBus. MHorne
KOHCTPYKUUWN SBMSIOTCS  HOPMAsiM30BaHHbIMKU, MHOIME KOHCTPYKUMW U OTAEeNbHble
AETaNN pPErnamMeHTMpPYOTCS CTaHZApTaMM pa3HblX YPOBHEW — OT MeXAYyHapOoAHbIX, A0
CTaHAAPTOB YPOBHSA NPeanpuUsaTUS.

MpuUMeHeHMe CTaHAApPTU30BaHHbIX, MOBTOPSIOWMXCA B TOM WAM MHOW dopme
AeTanen, KOHCTPYKUMI U peLleHnn NO3BONSIET 3HAUNUTENBHO MHTEHCMDULMPOBATL TPyA
NPOeKTUPOBLLMKA.

MNpucytcTeyowmne Ha pbiHke CAMP cucteMbl NPOEKTUPOBAHWUA CTUMYIUPYIOT
ONpeaeneHHbIn  CTUNb  KOHCTPYMPOBAHUSl, KOTOPbIA  MOOLWPSIET  MCMOJSIb30BaHWe
CyLLEeCTBYIOLMX HapaboTOK M B 3HauMTeNbHOM Mepe obneryaer wx agantauuio K
M3MEHMBLUMMCS YC/TOBUSIM 3@ CYET napameTpu3auum BCeX pa3MepoB Moaenen. Takum
0o6pa3oM, MOXHO CKa3aTb, UYTO coBpeMeHHble CAIMP XOpOLWO COYeTaloTCs C CUCTEMOW
CTaHZApPTOB, HOPManerh M CNOXMBLUMXCS LWABMOHHBIX MPUEMOB PELUEHMSI MPOEKTHbIX
3a/la4y, XapakTepHbIX A5 MAWMHOCTPOUTENbHOrO NPOM3BOACTBA.

[lanee, HeCKONbKO OTCTyrnasi OT MNPUHSATOW TepMUHONOrMKM, GyaeM HasbiBaTb
AeTanb, pa3Mepbl KOTOPOM pernaMeHTUpoBaHbl TEM WM  MHbIM  CNOcoboM  —
CTaHAApPTU30BaHHOM AETasblo, @ UCTOMHMK CBEAEHWI O ee pa3Mepax — CTaHAApPTOM.

Mpn co3pgaHum moaenen B CAMP, c yka3aHHOM TOYKM 3peHUs, NPeacTaBNSOTCS
Ba)XHbIMK cneaytowmne npobnemsi:

Kak co3gaTe Mogenb, KoTopas peanv3oBbiBana 6bl TpeboBaHus cTaHaapTa?

Kak cBs3aTb ee ¢ AaHHbIMU, NPUBEAEHHbLIMU B CTaHAApTE?

Kak ncnonb3oBaTh Takylo AeTanb B NPOEKTUPOBAHUMN?

B HacTosweM nocobmm nsnaraeTcs oaMH M3 BO3MOXXHbLIX NMyTeN NPOEeKTUPOBaHMSA
— co34aHve mMoaenen, ynpaensemblx Tabnmuammn napamMeTpos.



Hexkomopbie ceedeHusi 0 mpexmepHOM meepoomesibHOM
napamempu4ecKoM ModesiupoeaHuu

CoBpemeHHble CAlP, kak npaBuno, peanu3yloT TpexMepHoe TBepaoTenbHoe
napameTpuyeckoe MoaenuposaHue. MoapobHO 3T BONPOCk! U3N0XeHbl, HAanpuMep, B []
N u3yvyanucb CTygeHTamm 5-ro kypca MM® B kypce "CAIP". Tem He MeHee, Ans
[AaNbHENWIEro M3/IOKEHMSI BaXKHO HAMOMHWUTb HEKOTOpbleE OCHOBHbIE  MOHSTUS,
CBSi3aHHbIE C OCHOBAMMW KOMIMbIOTEPHOrO NPOEKTUPOBAHMS.

TpexmepHoe MogenuposBaHue MO3BOMISET MPOEKTUPoBaTb AeTann  MMEHHO
TaKUMW, KaKUMWN UX BUOUT KOHCTPYKTOP.

TepMnH "TBepAaoTesibHble", O3HayaeT, 4YTo Moaenu, ucnonbdyemble CAIMP (B
YaCTHOCTM — paccmaTpueaeMbiMn fanee Solid Works ¢dupmbl Dassault Systemes u
Inventor ¢pupmbl AutoDesk) npeactaBnsitoT cobor Moaenu TBepabix Ten (B oTanumne ot
KapKacHbIX U NMOBEPXHOCTHbLIX Moaenen).

MoHATME '"napameTpuyeckue" O3HadaeT, 4YTO KOHKpPEeTHble pa3Mepbl MoAenwu
onpeaensiloTca  pasMmepamu-napameTpaMu. [pu nocnegoBaTenbHOM peanu3aumMn B
NpOrpaMMHOM MpoAYKTe 3TO MO3BOMSET YNpaBnsaTb NO6bIM pa3MepoM, MeHss C ero
NMOMOLLbIO pa3Mepbl KOHCTPYKUNWN NOA KOHKPETHYIO MPOEKTHYIO CUTYaLMIO.

Mogenb npeactaBnsieT coboM KOMOMHaAUMIO COCTaBNSIOWMX ee O0ObEMHbIX
aneMeHToB. OHM MOryT COYEeTaTbCs Mexay CoboM, MCMonb3ys Nornyeckue onepauum
(obbeanHeHue, BblUMTaAHME UK NepeceyeHune).

ObbeMHble 3neMeHTbl  NOoMyyarTcs nyTeM npeobpa3oBaHMs OAHOrO  Unn
HECKOMBbKNX M/TIOCKMX 3CKM30B. DCKM3bl HA MIOCKOCTM CyXaT 6a3oM ans cnegylowmx
onepaumi: BbITArMBaHWe, MOBOPOT, CABUI BAOJIb TPAEKTOPUM, CLUMBKA MO CEYEHMSM.

Onepaums co3faHuns obbema O06bl4HO 3ajaeTcs  pa3MepoM-NapaMeTpoM
(aucTaHuma cagura WM Bbipesa, Yrosa noBopoTa...) WM OrpaHU4YMBalOLLUMM YCITOBUEM
(BbITAHYTb 3CKM3 4O Creaylowen MoBepPXHOCTU MW Bbipe3aTb Npodwuib Yepes BCHo
mMogensb...).

DCKNU3bl COCTOAT U3 reOMETPUYECKUX MPUMUTUBOB (TOYKA, NMPSMas. OKPY>XXHOCTb,
Ayra, CniaanH U HEeKOTOpble APYrune) CBsA3aHHbIX, C OAHOM CTOPOHbI — reOMETPUYECKUMM
B3aMMOCBA3SMUN (TAaKUMWN KaK rOPU30HTasIbHOCTb, KOSJIMHEAPHOCTb, KacaTeslbHOCTb...), a
C ApYrou — ynpaensiowmMmn pasmepamm (pasmepamum-napaMeTpamm).

M3MeHeHVe HOMWHana pa3mepa BefeT K nepecyeTy 3CKM3a, B KOTOPOM OH 6bin
3afaH, 0bbeMHOro anemMeHtTa Ha 6ase 3TOro 3ckM3a M Mogenn B UenoM. Pasmepbl
MOXHO paccMaTpuBaTb Kak nepeMeHHble. Toraa OTAENbHbIA 3CKM3 — 3TO CuUCTeMa
ypaBHEHMI M3 pa3MepoB NapaMeTpoB, C HANOXEHHbIMM Ha HUX OrpaHUYEHUsIMU B BUAE
reoMeTpuyeckmx B3amMMocBsa3eW. Mogenb B LEOM, B TaKOM Cllydae — 3TO cucTeMa
CUCTEM YPaBHEHWUN.

DCKU3, KaK CUCTEMA YpPaBHEHWUW, MOXET UMETb OAHO pelueHne (Torga roBopsiT O
NOJSTHOCTbIO OMpedenieHHOM 3CKM3e), HW OAHOro (3CKU3 COAEPXWUT C/IUWIKOM MHOro
B3aMMOCBSI3eMN, TO eCTb NepeonpeaeneH) i MHOXeCTBO (OTAENbHbIE 3N1EMEHTbI 3CKM3a
nnn aaxe BCe MOryT U3MEHUTb CBOE MOJSIOXKEHNE).

PekoMeHAyeTCs UCMNOMb30BaTb HY)XHO TOSIbKO MOJSIHOCTBIO  ONpefenieHHble
3CKU3bI.

UHgpopmayuoHHass cmpykmypa modesnu

MoaBoAs UTOMM CKa3aHHOMY Bbille MOXHO MPEACTaBUTb CeayioLlyto MHHOPMALIMOHHYHO
CTPYKTYpPY OTAESbHON MOAENM C TOYKWN 3PEHMSI NMPOEKTUPOBLLMKA:
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Pucynok 1

C TOYKM 3peHUsi, MHTEPECYIOLLEN HAc B HacTosWen paboTe, MOXHO CUMTaTb, YTO
reoMeTpuss Mogenu (ecnu  MCNoMb3YKTCS  MOSMIHOCTbIO — OMNpefeneHHble  3CKM3bl)
npeacTaBnsieT cobon yCOBHO NOCTOSIHHYHO YaCTb NPOEKTa. YNpaBnsiowWwme xe pasmepsl
(BKNOYas coja M MapaMeTpbl 06beMHbIX OMepaumii) NpeacTaBnstoT CoboW YCNOBHO
MepeMeHHyI0 YacTb MpoekTa (CBOEro poaa PYKOATKM YMNpPaBeHWs), MeHss KOTopble
MOXHO MOMy4YyaTb reoMeTpuyeckn noaocbHble (B LUMPOKOM CMbIC/E C10Ba) (HOpMbl
MoAenen, OAHaKO 3HAYMTEeNbHO OTJMYaloWMecs Mo CBOMM pa3MepaM WU UX
COOTHOLLUEHMIO.

Takum 06pa3oM, MOXXHO BblAENUTb:

ynpaB/isieMyto YacTb Moaenu (ee reoMeTpuyeckyto hopmy);
yNpaB/siloLLy0 YacTb Moaenu (ynpasnsitolime pa3Mepbl 3CKUM30B M NapaMeTpbl
06BbEMHbIX Npeobpa3oBaHuin).

JlononHWTENbHO, K yNpaBnsiowmnM napaMmeTpaM MOXXHO OTHECTH:

COCTOSIHME 06BEMHOIO 3/1IEMEHTa (BK/HOYEH — MOralleH);
4MCO NOBTOPOB 3/IEMEHTA B MAaCCUBE.



Moaenbs

J L

. .
— Ynpaensemas 4acTb — Ynpaenawwas YacTe
MeomeTpra Ynpaenswwmne pasmepsl 3CKN30B
MeomeTpr4eckne BIaMMOCBA3N MapameTpel 0bbeMHLIX Npectpa3oBaHni
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PucyHnok 2

MpuBeaeHHas Bbille CTPYKTypa BeCbMa CXOXa C MPUHATOM B CTaHAapTax
CUCTEMOM OpraHusaumMm AaHHbix. CTaHAapT TakXke COAEPXMT YCIOBHO MOCTOSIHHYIO
YacTb — YepTex 0606LEeHHON AeTanu, Ha KOTOPYH 3afaHbl yrpasBnsilolme pa3mepbl-
napaMeTpbl.

KOHKpeTHble 3HaYeHns napaMeTpoB NpUBOASATCS B Tabnuuax, NpuyeM OHU HOCAT
XapaKTep, KakK YMCNOBbIX 3HAYEHMIN, TaK M BbIpaXXEHUI ANsl pacyeTa.

BblpaxkeHns ana pacyeTta napaMeTpoB MMeloT xopouwyto aHanorunio B CAlNP — 310
ypaBHeEHMUS Ha ynpasnsowmne pasmepbl. Bmecte ¢ TeM, B coBpeMeHHbix CAIP
CYLLECTBYIO M crneunduyeckme MexaHu3Mbl AN XpaHeHUs AaHHbIX U UX CBA3bIBaHUKU C
napametpamm  Mogenun. Haubonee  oOTpaboTaHHbIM  MEXaHW3MOM  XpaHeHus
CTPYKTYpPUPOBaHHOM MHMOpMaumn saBnstoTcs 6a3bl AaHHbIX (KpaTkas MHdopMauust o
HUX NpuBeAEeHa HNXE).

Ana  3hdeKTMBHOrO uX nNpUMeHeHUs HeobxoaMMO COMOCTaBUTb  MOHATUS,
xapakTtepHble ans CAIMP B NOHATUS, yAobHble Ans peanu3aumu B BuAe 3neMeHToB 6a3
[aHHbIX.

Byaem paccmaTpuBaTb KaXablid pa3Mep-napaMeTp B BUAe napbl "MMs pa3mepa’’ —
"3HayeHue".

Torga oTAeNbHbIA TUMOPA3Mep MOAENM — 3TO COBOKYMHOCTb KOHKPETHbIX
3HauyeHMn napameTpoB. Bcerga BblbpaH (peanu3oBaH) XOTd 6bl OAMH TMNOpa3Mep
(TEKyLWMN Mnn akTMBHbIN). CyMMa BCEX TMUMOPa3MepoB (@ BO3MOXXHO W WCMOSHEHWUN)
MoAenn — 3TO eauMHasi COBOKYMHOCTb [AaHHblX, obpasylowas MHOXeCTBO BCeX
BO3MOXXHbIX BapnaHTOB MoAenu.
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Pucynok 3

XpaHeHne uHdopMaumun, TeM 6onee 3(PpheKTUBHOE XpaHeHUMEe — AO0CTAaTOYHO
CNoXHas 3adaya. [MoCKONbKy HacTosillee MeToaMveckoe Mocobue paccuMTaHo Ha
CTYOEHTOB-MEXAHWUKOB, Aanee NPUBOASTCA KpaTkue cBeAeHusl 0 6a3ax AaHHbIX

Kpamkuli 0630p mexHosio2uli xpaHeHusi 0aHHbIX

Moa 6a3oM AaHHbIX MOHWMMAOT COBOKYMHOCTb COXPAHEHHbIX AaHHbIX. WHdopMaums
XpaHUTCS Ha HocuTensx B cneumduyeckom gopmate. Ans ynpaeneHust 6a3oiM AaHHbIX
HeobxoAMMO cneuunanbHoe nporpamMMHoe obecneveHne, KOTOpoe MPUHSATO Ha3blBaTb
CYb/[ — cuctema ynpasneHust 6asammn AaHHbIX,

Hanbonee pacnpoctpaHeHbl pensumoHHble 6a3bl AaHHbIX. B HMX WHbOpMauus
XpaHUTCS B Buae Tabnuy (Kak NpaBUO — HECKONbKWX) M B3amMMocBsi3en (relation —
OTHOLLEHME, B3aMMOCBSI3b) MexAay 3TuMu Tabnuuamu.
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COBOKYNMHOCTb Tabnul, M WX B3aUMOCBSI3eM Ha3blBaeTCs CTPYKTypon 6asbl
AaHHbIX. PeanbHO 1cnonb3yemble 6a3bl AaHHbIX UMEIOT BECbMA CITOXHYIO CTPYKTYpY.

Tabnuua

Tabnuya

Tabnuua

TaGnuua

Pucynok 4

Kaxxgas Tabnuua npeactaenseTr cobon Habop cTpok u cTtonbuoB. B oTaenbHoM
cronbue XpaHWUTCa MHGpOPMauMs O04HOro BuAaa (HanpuMmep, MMeHa pa3MepoB, WK KX
3HAYEHMS1, UM 3HAYEHMS] KOHKPETHOrO pa3Mepa Ansl pasHblX TUMOPAa3MePOB U3aenns).

Ctonbubl Tabnuubl 6a3bl AaHHbLIX Ha3biBalOT NOAAMM. COBOKYMHOCTb MONen B
Tabnuue obpasyeT CTpyKTypy Tabnumubl.

OTpenbHas CTpoka B Tabnuue CoAepXXUT COBOKYMHOCTb 3HAYeHMIM Mnonew,
KOTOpbl€ OTHOCSATCS K eAMHOMY MO CMbICNy Cy4aro M 06pas3yloT 3anucb B Tabnuue
6a3bl AaHHbIX. NS MaeHTMdMKaLMM 3anncei NCNonb3yTcs KNoYmn (KoyeBbie nons),
a Ans ynopsaouvMBaHus — MHAEKCHI.

— = —— —— =

1
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e e N e
| SHaMeHHE JHaveHHe JraserHe
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Pucynok 5



[aHHble XpaHsATCS Ha Aucke B Buae awioB — OAHOrO WM  HECKOJSIbKMX.
CoBpeMeHHble  cucTeMbl  ynpaeneHnss  6a3amMym  AaHHbIX  NPEUMyLLEeCcTBEHHO
oaHodannossble.

®opmaT, B KOTOpoM 6a3a AaHHbIX 3anucaHa Ha AMCKe, HasblBaeTcs (opMaToM
6a3bl AaHHbIX. B HacToswee BpeMs eanHbii hopMaT 6a3 AaHHbIX OTCYTCTBYET, TEM He
MeHee, MOXXHO OTMETUTb HeKoTopble Hanbonee pacnpocTpaHeHHble hopMaThbl:

- txt — TeKCTOBbIN (hann — MH(OpMaLMS 3anucaHa B BUAE TEKCTOBbLIX CTPOK;

dbf — danbl CYB[] dBase n ee KNOHOB — (hOpMaT AaHHbIX MEpPCOHaNbHOM
CYB/[l, pacnpocTpaHeHHOM B KOHUe 80-x rogoB Ha IBM COBMECTUMbIX
nepcoHasnbHbIX IBM;

mdb — dopmMat 6a3bl AaHHbIX MS Access — CYB[, Bxopasiien B cocTaB
ogumcHoro naketa Microsoft.

HaHHble B dopmaTte dbf xpaHAT MHGOPMaLMIO MO KaXkaon Tabnuue B 0TAENbHOM
danne. ®ann CYB[, Access COAEpXXUT AaHHbIE U BCIO MHGPOPMaLMIO, HEOBX0AMMYIO ANst
(pyHKUMOHMpPOBaHMS 6a3bl AaHHbIX, B €4MHOM haiine.

CoBpeMeHHble CAIMP MoryT ncnonb3oBaTb pasfnyHble UCTOYHUKM MHGOpMaunn.
KOHKpeTHbIM ux BblIbOp onpeaensieTcs ypoBHeM cnoxHoctu CAIMP 1 KOHKpeTHOM
opraHusauuen npoektTupoBaHus. Hanpumep, B Tsxxenbix CAlMNP (ypoBHS npeanpustust)
NCMoNb3YyOTCA  LEeHTpanu3oBaHHble 6a3bl  AaHHbIX  MPUMEHSIEMbIX  MaTepuasnos,
CTaHOYHOro napka u T.A.

Hanpumep, rpynna pa3paboTyuvMkoB €4MHOro MpoekTa MMeeT AOCTYN K eAuHON
6a3e AaHHbIX KpenexHbIX uM3genvn. B cBoto oyepeab, pa3paboTaHHble TakoW rpynmnou
mMoaenu obpasyloT pacnpeaeneHHyto 6a3y AaHHbIX Mogenen u cbopok NpoekTa.

BHelwHMe TekcTOBbIE hannbl

MpocTenwmnin cnocob xpaHeHUst MHOpMaLUK — B BUAE TEKCTOBbLIX CTPOK, 3aMUCaHHbIX B
TEKCTOBOM channe.

MpenMylecTBo 3Toro crnocoba — NPOCTOTa W AOCTYMHOCTb, MOCKOMbKY HET
HeobxoAMMOCTM B [AOMOSIHUTENbHOM MNPOrpaMMHOM obecrnevyeHun ans paboTbl C
AaHHBIMW.

HepoctaTku: NpakTMYeckn HEBO3MOXXHO NMPOU3BOAUTENBHO paboTaTb C XpaHMMOM
B TEKCTOBOM BMAe MHdopMaumel. 3aTpyaHEH MOUCK M yrnopsaoYMBaHne MHdopMaLun.
Takxke BeCbMa TSXKENO XPaHUTb HECKONBbKO Tabnumuy C B3aMMOCBSI3aHHLIMU A@aHHBIMM.

TekcToBble ainbl UCMONb3YOTC NGB0 B OYEHb NPOCTbIX Ciy4asx (He6onbLION
06beM AaHHbIX M MpocTasl CTpyKTypa Tabnuubl), nMbo ans nepefayv MHpopMaumm
Mexay 6a3amu AaHHbIX pa3nMyHbIX (OpPMaTOoB.

OpHononb3oBaTtenbckme CYB[] u anekTpoHHble Tabnuubl

XpaHeHve W  ynpaBneHue  wuHdopMaumen, HeobxoaMMOW AN OTAENbHOro
NPOEKTUPOBLUMKA, OCYLLECTBASAIOT OAHOMOJIb30BaTeNIbCKME CUCTEMbl  YnpaBieHus
6azamMu gaHHbIX. [peanonaraeTcsl, YTO AOCTYN K AaHHbIM (YTEHWe, peaakTMpoBaHue,
yOaneHne, W3MEeHEeHWe  CTPYKTYpbl)  OCYLUeCTBNSIETCS  OAHOBPEMEHHO  OAHWUM
Nnosib30BaTeNeM.

OpHononb3oBaTenbckne CYB nNo3BONSIOT XpaHUTb 3HauUTENbHblE O06BEMBI
JaHHbIX CIOXXHOW CTPYKTYpPbl, OCYLLECTBNSATb 3 EKTUBHOE YNpaBeHNEe Kak AaHHbIMU B
6a3e, Tak U ee CTPYKTYypOM.

BMmecTe C TeM, CyLeCcTBYIOT Cepbe3Hble OrpaHMYeHns Ha MCMofb30BaHME TaKuX
6a3 [aHHbIX OAHOBPEMEHHO HECKONbKMMWM MONb30BaTENSMU. IDTU  OrpaHUYEHuUs,
4YaCTUYHO, MOXXHO NPeoAONETb NPOrPpaMMHbIM CMOCO6OM.
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B kauyecTtBe 0OAHOMNONb30BATENbCKMX 6a3 AaHHbIX Yalle BCero MpUMEHSIIOTCS
KNOoHbI dBase, B TOM uncne n FoxPro nnn MS Access, ¢ annamm ¢opmata mdb m dbf.

BAN3KNMMM BO3MOXHOCTSAMM MO XPAHEHWIO AAHHbLIX pacnofiaratloT 31EKTPOHHbIE
Tabnuubl, Takme Kak Excel oT pupmbl Microsoft. InekTpoHHble Tabnunubl He NO3BONAIOT
XpaHuTb B OAHOM nucte 6onblie oaHoM Tabnuubl AaHHbIX. C ApPYroM CTOPOHbI, OHW
obnagaloT  yaobHbIM  MHTEpdencoM, MOLWHbIMK  CpeacTBaMM  pacdeTa. BaxxHow
0COBEHHOCTBIO 3/1EKTPOHHBIX Tabnuuy Excel aBASeTCsS NerkocTb NporpaMmMHOro A0CTyna
K A@HHbIM.

SQL cepBepa u pacnpeneneHHble 6a3bl AaHHbIX

PassuTue M3BM B HacTosllee BpeMs XapaKTepusyeTCd He TOSIbKO B3PbliBHbIM POCTOM
pPecypcoB OTAENbHO B3STOrO KOMMbIOTEPA, HO W  WHTErpauvMerd nepcoHanbHOro
KOMMNblOTEpPa B KOMMbIOTEPHblE CEeTU, Kak rnobanbHble (MHTEpHET), Tak WU NOKasbHbIe
(UHTpaHeT).

LLinpokoe pacnpocTpaHeHMEe KOMMbIOTEPHbIX CETEW W CETEBLIX TEXHOOMUN
O3HA4aeT, YTo UHbOPMaLMS, PacnonoXXeHHas Ha OTAENbHOM KOMMbOTepe MOXET 6bITb
AOCTYMNHOM U ApPYrM NONb30BaTeNsM CeTW.

OaHoBpeMeHHoe ucrnonb3oBaHMe obwmx 6a3 fAaHHbIX — 3TO ecTecTBeHHas
TexHonorns paboTbl ANs CMCTeM aBToMaTtusauum macwTtaba npeanpusaTtus. Mpu 3ToM
ABa unu 6onee nonb3oBaTenied OQHOBPEMEHHO MOMYT 4MTaTb, PeaakTUpPOBaTb WM
YAANATb OAHW WU Te Xe AaHHble. [Tpyu 3TOM BO3HMKAKOT pa3HoobpasHble npobnemsbl.
CBSi3aHHbIE C BUAMMOCTBIO [AaHHbIX, UX AOCTYMHOCTbIO PasfiMyHbIM MOJSIb30BaTEeNAM U
T.A.

KpynHble 6a3bl AaHHbIX (PU3MYECKM 3a4acTylo pacronaralTcsl Ha HEeCKOSbKUX
KoMnbloTepax. Pa3HeceHHble TakuM 06pa3oM 6a3bl Ha3blBaOTCA pacrnpeaeneHHbIMU.

Ana ynpaenenns 6onbwnMM obbeMaMn AaHHbIX M paspelleHust npobnem,
CBSI3aHHbIX C MHOroOrnosib30BaTesIbCKUM AOCTYNOM K HUM MCMONb3YeTCs cneumanbHoe
nporpamMmHoe obecnedeHne — cepsepbl 6a3 AaHHbIX. OAHUMM K3 Haubonee M3BECTHbIX
CepBepoB, BCTPOEHHbIX B HOBEMWLLUME BEPCUM OMepauMoHHbIX CUCTEM OT Microsoft
aBnseTca Microsoft SQL Server. MowHble WHGMOPMALUMOHHbIE CUCTEMbI WCMOMbL3YIOT
foporocrosilune cepsepa, Takme kak Oracle nnu DB. CylecTByeT psa MeHee MOLUHbIX,
HO 6ecnnaTHbIX cepBepoB, HanpuMep Firebird.

Kpamkuti 0630p mexHosio2uli o6mMeHa OaHHbIMU

Beuay oOrpoMHoOro pasHoobpasusi cdopMaToB 6a3 [aHHbIX, CEpBEPOB W CrocoboB
OpraHv3aumMn MHGOPMALMOHHBIX CUCTEM, KpaTKO PaCCMOTPEHHbIX BbilE, K/OYEBOE
3Ha4YeHMe NpUobpeTaeT TEXHOMOMMA AOCTYMNa K AaHHbIM. B 3ToM Bonpoce HabntogaeTcs
HECKOMbKO 60Mbluasi cTeneHb YHUPUKALIMN.

SQL

MpakTnyeckn Bce coBpeMeHHble CYB/[] npeaoctaBnsoT eamMHoobpasHbin crnocob paboThl
¢ 6a30/ AaHHbIX, @ MMEHHO — CreuMann3MpoBaHHbIM A3bik 3anpocoB (SQL — structured
guery language).

SQL npepocTaBnsieT cpeactsa ANns co3gaHust CTpykTypbl 6a3bl AaHHbIX (DDL —
data definition language — £3blk onpeaeneHns AaHHbIX). 3Ta rpynna onepaTtopos
Mo3BONSET, HanpuMep, Co34aTb WAM OTpeAakTMpoBaTb Tabnuuy, AobaBuTb B Hee
onpeaeneHHble MNons, co3daTb K4, uMHAeKcbl u T.4. CTpyktypa 6a3bl AaHHbIX
onpegensieTca nNpodeccnMoHanbHbiM - pa3paboTumkoM 6a3  AaHHbIX U SBASIETCS
OTHOCUTENBbHO MOCTOSIHHOMW.
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BTopas YacTb A3blka — 3TO CpeaAcTBa MaHUNyNAauumM CO6CTBEHHO AaHHbIMK 6a3bl
(DML - data manipulation language). B otnnumne oT pacnpocTpaHeHHbIX npoLueaypHbIX
A3bIKOB MPOrpaMMMpOBaHNS, KOTOPble AAlOT KOMMbIOTEPY NOLAaroBble WHCTPYKUUKM MO
[AOCTWKEHMIO XXenaeMoro pesynbtaTa, SQL SBNgeTcs AeKnapaTUBHbBIM SA3bIKOM.

3TO O3HA4aeT, YTo MONb30BaTeNb YKa3blBaeT XenaemMoe NOAMHOXECTBO [AaHHbIX,
C KOTOpPbIM HeobXxoAMMO BbIMOMHWUTL Ty WAM MHYIO onepaumio. Kak umMeHHO 6yaeT
Bbl6pPaHO 3TO NOAMHOXECTBO, 3aBUCUT OT KOHKpeTHou CYB/.

SQL no3BOnSET BbIMNONHUTL Ceayowmne onepaumm Hag AaHHbIMUI:

Taoauna 1

Onepauuns Ha3HayeHue

Select OT60p 3anuncen 13 oaHOM UM HECKOJTbKMX
Tabnuu, Kak NpaBunio, YAOBIETBOPSHOLLMX
onpeaeneHHoMy Kputeputo otbopa

Insert BcTtaBka 3anucen

Update O6HOBMEHME MHOXECTBA 3anucen, Kak
npasuno, YOOBNETBOPSIOLLMX
onpeaeneHHoMy Kputeputo otbopa

Delete YnaneHne MHOXEeCTBa 3arnucemn

Yawe Bcero ncnonb3yercs onepaumst BbIBOPKU AaHHbIX, KOTOpasi MOXET UMETb
cneayowmmn CMHTaKene (BO3MOXXHbI BapyaHTbl):
select HazBanusi nonevi Tabnmubl (Tabnuny) from HazBaHus TabnnL M3 KOTOPbIX
rnpoucxoanT Bblbopka where ycr1oBus otéopa

3a KIO4YEBbIM C/IOBOM select cneaytoT Ha3BaHUS MONEW, KOTOpble AOMKHbI
MPUCYTCTBOBaTb B PE3Y/bTUPYIOLLEN BbibOpKe. 3TW nons BbibupaloTcs u3 Tabnuubl
(Tabnuu), MMeHa KOTOpbIX CNeayloT 3a KI4veBbiM cfoBoM from. llocne Kno4yeBoro
cnoBa where cneayeT NlorMyeckoe BbipaXXeHne — KpuTepuit oTbopa AaHHbIX M3 Tabnuu
6a3bl.

SA3blk SQL MMeeT HeKoTopble OTIMYMS B 3aBUCMMOCTM OT WCMOSb3YHOWEN ero
CYB/ (Tak Ha3biBaeMble AnanekTbl SQL), 0aHAKO 3TO O6LENPUHSTBLIA cnocob paboTbl C
CYB/. BMmecTe c TeM, AaHHble, NosydeHHble Yepes 3anpoc SQL, Hago ele u nepedaTb B
Ty MNporpaMMy, KOTOPOM OHWM HYXHbl. TakuM 06pa3oM, BaXXHO HE TONbKO XpaHWUTb
[aHHbIE, HO M BblbUpaTh MX, a TakXKe NPeaoCcTaBNsATb AOCTYN K 3TUM MHGPOPMALMOHHBLIM
pecypcam.

ODBC n BDE

Ansa  eanHoobpasHoro noAktodeHuss K 6a3aM  [aHHbIX  pa3fnuHblX  HOpMaToB
pa3paboTaHbl 06LIME TEXHONOrMM MOAKIOYEHUs. Hambonee pacnpocTpaHeHbl Tak
Ha3blBaeMble engine — "ABuratenu” ans paboTbl ¢ 6a3amMu AaHHbIX.
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Pucynok 6

Monb3oBaTtenb, paboTalowmii ¢ 6a3aMn AaHHbIX, UCMOMb3YEeT Tak Ha3blBaeMble
COeAMHEHUS — MNOAK/IOYEHNS K AOCTYMHbIM MCTOYHWKAM AaHHbIX. Bce coeamHeHus
no3eonsaT paboTtaTe C 6azaMM [aHHbIX M3 Pa3/IMYHBIX WMCTOYHWKOB OAMHAKOBbLIM
06pas3oM, He yunTbiBasi 0CO6eHHOCTM KOHKpeTHoM CYB/.

CoeanHeHunsi obpallaloTcs He K camon 6a3e AaHHbIX, @ K "ABuraTento”, KoTopbii
YyUMTbIBAaeT  crieunmdnKy KOHKPeTHOW 6a3bl  AaHHbIX — onpeaeneHHon  (pupMbl-
Npou3BOANTENS, UCMONb3YS APauBepbl 6a3 AaHHbIX.

MpumeHeHne “aBuratenen”, C OAHOM CTOPOHbI ynpowaetr paboty cC
pa3HOO6pa3HbIMM UCTOYHMKAMU AaHHbIX, C APYroM CTOPOHbl — Hannyue nporpammbl
ABUraTens YCOXHSET CUCTEMY M He MO3BONSIET B MOSIHOM Mepe BOCMONb30BaTbCA
npeMMyLLecTBaMmn KOHKPETHOWN CUCTEMbI ynpaBneHns 6azamun aaHHbIX unm SQL cepsepa.

Hanbonblee pacnpoctpaHeHne nonyuunu Borland database engine (BDE) ot
¢dvpmbl Borland 1 Open Database Connectivity (ODBC) ¢upMbl Microsoft.

ADO

[Ans cOBpeMeHHbIX MH(OPMaLMNOHHBLIX CUCTEM XapaKTEPHO UX WUCMOMb30BaHWE B cpeae
KOMMbIOTEPHBLIX CEeTel, YTO O3Ha4YaeT pacrnpeaeneHne 6a3 AaHHbIX MO Pas3fMYHbIM
KOMMbOTEPaM B CETM M OAHOBPEMEHHYIO PaboTy ¢ 6a3amMm HECKOSbKMX MOSIb30BaTENEN.

OcobeHHOCTM pacnpefeneHHbIX MHOronosib30BaTeNlbCKUX  cped  NpuBenn K
pa3paboTke pelleHnn, peanusylowmnx uaeto "information on fingertips" (MHdopmMaums
Ha KOH4YMKax nanbueB) (b. MenTc).

OcHoBon 3TOM TexHonorun siBnsetcas COM — OCHOBHasi WMHMOPMaLMOHHAS
TexHonorusi, npumeHsemass B cpege Windows. COM npefocTaBnsieT YHMBEPCasbHbIN
cnocob B3anMMoAencTBus mMoaynewu NH(OpPMaLMOHHON cpefbl, KoTOpble
pacCMaTpPMBAIOTCS C 3TOM TOYKM 3PEHMSI KaK KOMMOHEHTbI.

ActiveX Data Objects (ADO) no3BonsitoT pabotatb € 6aszamMu  AaHHbIX
eMHoobpa3HbiM 06pa3oM, 6e3 MCnonb30BaHUS CneunanbHbIX MporpaMM-ABuraTenen.
Nx dyHkumMmn 6epeT Ha cebsi BCTPOEHHbIE B OMepaLMOHHYI0 CUCTEMY C/ION (CUCTEMHbIE
6ubnuotekn wn nporpamMMHble cpeactBa) ADO (C  KOTOPbIM  B3aMMOAEWCTBYET
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nosb3oBaTesib) U ero cuctemMHass ocHosa (OLE DB BMecCTe CO cpeacTBaMu A0OCTyna K
KOHKPETHbIM 6a3aM AaHHbIX — NpoBakaepamMm).

OcHoBHble npeumywectBa ADO — OTHOCUTENbHas MpocToTa, OTCyTCTBUE
cneumanbHbIX AOMOMHUTENbHBIX MPOrpamMM, BO3MOXHOCTb paboTbl B CETEBOW cpeae,
WHTerpauns ¢ ApyrumMmn ceTeBbiMMU TEXHOOMMSAMU OT pupMbl Microsoft.

OLE — ActiveX

OnepaumoHHaa cucteMa Windows npeaocTaBnsieT Takke BO3MOXHOCTb (OCHOBaHHYHO
Ha TexHonormn COM) cBsi3biBaTb Mexay cobon otaenbHble KOoMMnoHeHTbl (linking) m
BHEApATb OANH KOMMOHEHT B COCTaB Apyroro (embedding). 3Ta TexHonorus nony4dvna
Ha3BaHue OLE (Object linked embed) — ActiveX.

B pe3ynbTaTe nony4yaloTCs Tak Ha3blBaeMble COCTaBHble [OKYMEHTbl, COCTaBHbIE
YacTK KOTOPbIX CNOCO6HLI, B TOM Ynce 1 06MeHNBaTLCS AaHHBIMU MeXay COBOW.

HecMoTps Ha onpeaeneHHble HeAoCTaTKKU, 3TOT Cnocob No3BONSET COeaAnHUTL B
OOHO Lenoe pa3HopoAHble NMporpaMMHble NPOAYKTLI, TOUHee — pe3ynbTaTbl UX paboTbl.
B uyacTHOCTW, MOXHO BHeapuTb B aln MOAENM MCTOYHWUK AaHHbIX, UHGOpMauus u3
KOTOPOro MUCNosb3yeTcs Npu NPOeKTUPOBAHUN.

FICTOHHME
+ JaHHEL
OIEMEH J AHHEIRL
B Hell pEHHSIA
T 1 0Ky MEHT
3 B HEA pEHVE 1
CEA3bIESHHE
DICHOBHOA
J 0Ky NEHT
Pucynok 7

CxemaTtnyeckm B3aMMOAENCTBME KOMMNOHEHTOB COCTaBHOro OOKYMEHTAa
npeacraBneHo Ha PucyHok 7. B OCHOBHOWM OOKYMEHT — MOA€NIb u3aennd, BCTPOEH
MCTOYHUK AaHHbIX, NMpU4yeM OpraHn3oBaH obMeH AaHHbIMK Mexay MoAaenbo U 6a3oM.

Modenu, ynpaensiembie mabnuyamu napamempoe e Solid Works

B Solid Works B npegenax OAHOro AOKyMeHTa — COOpkM wunan MoOAenn — MOXKHO
co3faBaTb pasfinyHble BapyaHTbl yKa3aHHbIX KOMMOHEHTOB. DTN BapuaHTbl Ha3blBAlOTCH
KOHpUrypaumamm.
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Bcerna umeetca xoTa 6bl ogHa KOHduWrypauuss — no yMmosivaHuio. Ecnu
KOH(Urypaumi HECKONbKO, TO OAHa M3 HUX $SIBNSeTCS BblbpaHHOM — AKTUBHOM
KOHbUrypaumen.

MpuMeHeHne KoHdUrypaumi pasHoobpasHo, B YaCTHOCTY:

- B pokyMeHTax Mogenen KoHgurypauum no3BonsioT co3aaBaTb psa AeTanew
Pa3/IMYHbIX pa3MepoB, C pa3HbIMKM 31EMEHTAMM W CBOMCTBaMW, BKJOYas
CBOWCTBA NOSIb30BATENS.

B AokyMeHTax c6opok KOHpUrypaumnm no3sonsioT co3aaBaTh:

§ yMpoLWeHHble BapuaHTbl MpoekTa MyTeM MOraweHnss WAn  CKpbITUS
KOMMOHEHTOB;

§ pagbl  cOOpOK €  pasNUYHLIMKM  KOHPUrypaumsiMM  KOMMOHEHTOB,
pa3fMyHbIMM  NapaMeTpamMm AN 31eMeHTOB  CHOpOK,  pas/IMyHbIMU
pasMepamm  MAM  CBOWCTBAMW  MONb30BaTeNsi, OTHOCAWMMUCH K
KOH(Urypauum;

§ C6OpKM C pa3HECEHHbIMM B NPOCTPAHCTBE KOMMOHEHTaMM.

Ana paboTbl ¢ KOHpUrypauusMm ucnonb3yeTcs BKNagka bpaysepa "MeHemxep

KOHUrypaummn":
|E |5e]>

am e b dd
S |7 |1 || E [«

Mpobka MNP

.. 4= MaTepHan <Ne ykasaH:
b k] WIETOMHME CBE
s

@ MnockocTe1

=
L& MnockocTeE

LEEL L]

a)

Pucynok 8

a) — IepeB0 KOHCTPYHPOBAHHS

1 - BrJIaIKa MeHeIKepa KoHUrypaumii
0) — MeHeKep KOHPUTypauuii

1 - BKiIanKa MeHedKepa

2 — koHGUTrypanus 1o yMoJTYaHHIO

OYyeBMAHO, YTO C TOYKM 3PEHUS PacCMAaTPMBAEMOM TeMbl MOHSATUE
"KOH(Urypaumss" aHanormyHo 3anucn B 6aze AaHHbIX. Bxoaswme B KOHpUrypauumio
napameTpbl 06pa3yloT nons 6a3bl AaHHbIX. B LENoOM MHOXEeCTBO KOHMMrypauun
KOMMOHeHTa  obpasyeTr Tabnuuy  6a3bl  AaHHbIX. Kniouom  (YHUKanNbHbIM
NAEHTU(PUKATOPOM) 3anncen-KoHMUrypaumm SBnstoTcs UX UMeHa.

Mpy MCNonb30BaHMM KOHMUIypauMn B MPOEKTUPOBAHMM HEOO6XOAMMO PEeLInTb
cneayowme npobnemsi:

+ KaKuMe UCTOYHMKW AaHHbIX MOXHO MCronb3oBaThb B Solid Works;

KaK co34aTb UCTOYHUK AaHHbIX;

KaK onpeaenvTb CTPYKTYPY MCTOYHMKA AaHHbIX MO KOHKPETHOW MOAENw;
Kak 06beanHNTL 6a3y AaHHbIX U AOKYMEHTOM MOAENN;

KaK BblbpaTb MHTEpECYHOLYIO Nosib3oBaTens nHgopmaumio n3 6asbl.
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McToYHUKM AaHHbIX, ucnosnb3yemblie B Solid Works

Solid Works no3BonseTr Wcnonb30BaTb B KadecTBe MWCTOYMHMKA MWHQopMauum o
reoMeTpum Moaenun unm cbopke:

- BHELUHUIN TEKCTOBbLIN hain;

BHELLHIOK 3MEeKTPOHHYIO Tabnuuy Excel;

BHEAPEHHYIO B AOKYMeHT Tabnuuy Excel;

NCTOYHKUK AaHHbIX ADO 4epe3 Makpoc Ha VBA (Visual Basic for Application —
cpeany nporpamMMmpoBaHus, BCTPOeHHYIo B Solid Works);

MCTOYHMK AaHHbIX ADO 4yepe3 aononHeHve (Noakat4vaembii mogynb — Add
In).

BHewHne TekcToBble alnbl MCNOMb3YIOTCA B Cly4dae, eCM Ha KOMMbloTepe
nonb3oBaTens OTCYTCTBYET 3/1eKTPOHHble Tabnuubl Excel.

[oCTyn K UCTOYHMKaM AaHHbIX Yepe3 Makpocbl VBA MW NOAKII0YaeMble MOAYIN,
xoTa K obecneumBaer (TeOpeTUYECKM) [OCTYN K MPOM3BOSBHOW WHGOpMauum
[AOCTaTOYHO CJ/IOXKEH MO OpraHu3auuu.

OCHOBHbIM CPeACTBOM AN1S1 XpaHeHMs MHOPMaLMK O reoMeTpun siBnseTcs hann
3NEKTPOHHbIX Tabnuuy. HeoocTaTkoM 3TOr0 NoAxoda MOXHO CYMTaTb OrpaHUYeHHble
BO3MOXXHOCTM 3/1EKTPOHHOM Tabnuubl no pabote ¢ 6a3amMu AaHHbIX, HEO6XOAMMOCTb
MOKYMKN M MHCTa/NIAUMM HA KOMMblOTEpe MOsb30BaTesNs YKa3aHHOro MnporpamMMHOro
npoaykTa (NakeT 3NeKTPOHHbIX Tabnuy MS Excel, HaunHaa ¢ Bepcum 1997 roga). C
APYro CTOPOHbl — 3MEKTPOHHble Tabnuubl BecbMa 3(M@MEKTUBHBI NpU NPOBEAEHMU
3M1EKTPOHHbIX PACYETOB U XpaHeHUM TabnMUYHON MHGOpPMaLUK.

MoaknoyeHne BHewHen Tabnuubl AaHHbIX TpebyeT hOpMMPOBaHMS B PY4YHOM
peXxXuMe onpeaeneHHON CTPYKTYPbl 3NEKTPOHHON Tabnuubl, YTO TPYAOEMKO M 4YpeBaTo
owmnbkamun. MoatoMy Kak dupmon-paspabotumkom Solid Works, Tak U B HacTosLlen
paboTe pekoMeHayeTcs paboTaTb C BHEAPEHHOM B AOKYMEHT Tabnmuen napameTpos.
B 3aBMCcMMOCTM OT HacTpoek, pabota ¢ Tabnuuen napaMeTpoB MOXET MPOUCXOAUTb
nmbo B okHe Solid Works, nnbo B oTaenbHOM OKHe Microsoft Excel. [anee
npegnonaraeTcd, YTo peaakTnposaHme nponcxoamt B okHe CATIP.

Ho6aBneHue n pegakTupoBaHue Tabnuubl NapameTpoB K ¢panny mogenu

OCHOBHbIMM OonepaumsamMm  npu  pabote C TabnuuamMym NapaMeTpPoB  SABASIKOTCS:
fobaBneHne, peaakTMpoBaHue 1 yaaneHue (0TcoeanHeHne) Tabnumubl.

Ons po6aBneHns HeobxoanMo BblbpaTb KOMaHAy MeHio BcraBka\Tabnuua
napaMeTpoB, KakK Noka3aHO Ha PUCYHKe:
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Pucynok 9

1 — pa3zaes MeHI0 BCTaBKa
2 —xoMaH/a " 100aBUTH TAOJIMIly TapaMeTpPoB"

MNocne BbINOJIHEHUA KOMaH[bl OTKPOETCA CO3daHHad Tabnuua and
peaakTMpoBaHWs. DKpaH NporpamMMbl B 3TOM C/lydae MOXET BbIrNsaeTb Tak:
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Pucynok 10
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1 —»saexTpoHHas Tabdanua
2 —mnoJie yepTeka

Mocne pepakTMpoBaHus Tabnuubl (CM. Aanee) HeobxoaMMO 3aBepluMTb paboTy.
ANS 3TOr0 HY)XXHO LWENKHYTb MbIWbiO BHE 3/1EKTPOHHOM Tabnuupl (B none yepTexa).
Mocne 3toro Kk danny Mmoaenu 6yaet nobaeneHa Tabnuua napameTpos.

Tabnuua 6yaer gobasneHa gaxke B TOM C/y4vae, eciv B Hee He aobaBneHo
HUKakoM uHcpopmaumn. Ecnn dann yxe cogepxut Tabnuuy (Nyckaln u NycTyto),
KOMaHAa BCTaBku 6yaer HepoctynHa. CyuwecTsylowyto Tabnuuy MoxHO nmbo
oTpeaakTpoBaThb, MO0 yaanuTh.

Hanunuune tabnuupbl napameTpoB oTobpa)kaeTcs B bpay3epe, Kak NnokasaHo Janee:

S |7 |12 B2 [ e
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Pucynok 11

1 —-»saemeHT " TabIMa napaMeTpoB” B Opay3epe
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[Ana peaakTMpoBaHWs UCNoNb3yloTcs NMbo koMaHabl MeHo MpaBka\Tabnuua
napameTpoB, /iMb60 KOHTEKCTHOE MeHo (NpaBasi KHOMKa MblK) 35eMeHTa bpay3epa.

Oba BaBMaHTfJ\ NpUBEAEHLI Ha BMczHKe HUXE:

IﬂpaBKa Bug BrcTaeka MHCTpyMeHTE!  Animator  Cw'-Tooling  PhotoWWorks  CAMuar

&3 Hefbsd OTiEHHTE CErl+Z _‘} a | == | t’b? - Ty | 7 HJ [
0l Henbsa MoETapHTE o
EEREO SR [
éﬁ Beipesare (a5
B HOnMpoEaTE G+
E AL Ehil SolidWorks Office
2 Y AanTE Bel
o SQ|M

MoracHTE 4

BEICEETHTE 4 1
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Pucynok 12

1 — penakTHpOBaHHeE B TEKYIIEM OKHe
2 —peAaKTHPOBaHME B OTAEJLHOM OKHe
3 —ynajieHue Ta0JIMIBI IAPAMETPOB

HacTpokika meHm /
L] ”
3

PenakTnpoBaHMe AaHHbIX B Tabnuue He oTandaeTcs oT 0bblvHOM paboTbl ¢ Excel
N B HacTosilLen paboTe He paccMaTpuBaEeTCs.
[danee paccMoTpuM npoueaypy co3aaHuns Tabnuvubl NapaMeTpoB, ee CTPYKTYpY U
ocobeHHoCTU B3anMoaencTeus ¢ Solid Works.

CTpyKkTypa Tabnuubl napameTpoB
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1,2 — moJio:keHHe M HA3BaHME STYEH KN HAYAJIA IAHHBIX 0 KOH(Urypamusax
3 —3aroJioBOK Ta0JHIbI

4 —Ha3BaHMe MePBOii co3TaHHOI KOHpUTrypaluu

5 —Ha3BaHu# ynpaB/SIOIIKX NapPaMeTPOB Ta0IULbI

6 — KoJIOHKA /TSI 100aBJIeHUsI HA3BaHUI KOHpUTYpauuii

7 —3HaYeHUs YNPABJIAIOLIUX MAPAMeTPOB KOH(PUTYpauu

MpuMep anekTpoHHOM Tabnuubl NpuBeaeH Ha PucyHok 13.

Tabnuua napaMeTpoB HauMHaeTcs C 3aronoBka (3) KOTOPbIA  HOCUT
MHMOPMALMOHHBIA XapakTep. ABTOMATUYECKM CO3AAETCS A4velika C uMeHeM Family
(1,2). Cuctema pacnonaraet MHGOPMaLMIO BHU3 M BNPaBO OT 3TOM A4Yelku. MOXHO
fobaBnsATb  CTpOKM W ctonbubl BNEeBO W BBepX, OAHAKO 3Ta WHQOpMauMs He
yuntbiBaeTcs Solid Works. Ecnn Takue ctonbubl U CTpokM He aobaBneHbl, TO aapec
6a30BoM sUenkn — A2.

Kak oTMeyvanocb Bbllle, OTAENbHYI0 KOH(MUIypaumio MOXHO paccMaTpuBaTb Kak
3anncb B 6a3e AaHHbIX. HasBaHus KOH@Urypauuin pacnonaratloTcs BHWU3 OT SYENKK
Family, B ToM e ctonbue (6). Ha3BaHMS He AOMKHbI CoAepXaTb HEKOTOopble
crneuunanbHble cumeonbl (M/", "@"). lNepBas co3gaHHas aBTOMATUYECKM KOHMUrypauus
nonyyaet uma "lMNo ymonuaHuo" ("default™) (4).

BnpaBo oOT suyenkm Family, B TOM >e CTpoOKe, pacrnonaratoTcs Ha3BaHUA
napaMeTpoB, yrnpasnswoowmnx mogensto (5). TMMM napameTpaMu ABMASIOTCA. npexae
BCEro, HasBaHWA pa3MepoB — YMpaBisSloOWMX pa3MepoB 3CKU30B, pPa3MepHbIX
napamMeTpoB npeobpa3oBaHnin 06bEMHbIX Ten, a B cbopkax — pasMepsbl,
XapaKkTepusytoLmne B3avMHOE pacnosioXXeHne KOMMOHEHTOB. BMecTe ¢ TeM, MoryT 6biTb
Co3AaHbl 1 KONOHKK (Nons), coaepxalumne creayowyo nHhopMaumio:

Ta6auua 2
CuHTakcuc napaMertpa (sueika | [lonyctuMblie 3Ha4vyeHus | 3HaueHue no
3aroJioBKa) (ocHOBHas fiuenkKa) YMO/TYaHUIO, ecnu
3Ha4yeHue He
yKa3aHo
ToNbKO AeTanm
$configuration@part_name NMS KOHUrypaumm He onpeaeneHo
($KOHMDVrypauns@umsi_aetanm)
$configuration@<feature_name> NUM$ KOHUrypaumm He onpeaeneHo
($KOHDUrypaunss@vmsi_anemeHTa)
Aetanun n c6opkm
$comment ($3ameTKa) ntobast CTpoka Tekcra nycroe
$partnumber ($0603HayeHme) ntobast CTpoka Tekcra NMs KOHUrypaumm
$state@feature_name Suppressed (IMoraweH), S | Unsuppressed  (He
($cocTosAHe@UMSA_3n1emMeHTa) Unsuppressed (He | norawueH)
noraweH), U
dimension@feature noboe AOMycTUMOe | He ornpeaeneHo
(pa3Mep@351eMEHT) AeCATUYHOE 3HayeHune
$parent ($poanTenn) nms pOAUTENBLCKOM | CBOMCTBO He
KOHMbUrypaumm onpeaeneHo
$prp@property ($prp@cBoncTBo) | Ntobast CTpoka TeKcTa CBOWMCTBO He
onpeaeneHo
$state@equation_number@equatio | Suppressed (MoraweH), S | Unsuppressed  (He
ns Unsuppressed (He | norawueH)
($cocTossHne@HOMep_ypaBHeHMA@ | norawleH), U
ypaBHEHUSA)
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CuHTakcuc napaMertpa (sueika | [lonyctuMblie 3HauvyeHus | 3HaueHue no
3aroJioBKa) (ocHOBHas fiuenkKa) YMO/TYaHUIO, ecnu
3HayeHue He
yKa3aHo
$state@lighting_name Suppressed (IMoraweH), S | Unsuppressed (He
($cocTosHMe@Ha3BaHWe_ocseweH | Unsuppressed (He | norawueH)
ns) noraweH), U
$state@sketch relation@sketch | Suppressed ([NoraweH), S | Unsuppressed  (He
name ($cocTosiHMe@B3anMocBA3b | Unsuppressed (He | norawueH)
3CKM3a@WM4 3CKM3a) norawet), U
$user_notes ntobas cTpoka Tekcra He ornpeaeneHo
($3amMeTKM_nonb3osaTens)
$color ($uBeT) 32-6MTHOE Lenoe 4ucno, | HoMb (YepHbIN)
onpeaensioLlee ugeta
RGB (KpacHbI, 3eneHbl,
CUHUI).
Tonbko c60pku
$SHOW@component<instance> Yes (Ja), Y No (Het), N
$SHOW @KOMMOHEHT<3K3eMmnnsap No (Hert)
designtimesp=6480>
$STATE@component<instance> Resolved (PelueH), R, Resolved (PelueH)
($COCTOAHNE@KOoMMNOHEeHT<3k3e | Suppressed ([MoraweH), S
Mnaap designtimesp=6492>)
$CONFIGURATION@component<in | UMS KOHUrypauum "Texkywasa" nnm
stance> nocneaHsas
($KOHOUTYPALIMA@KOMMNOHEHT<3 COXpaHeHHas
Kk3emnnap designtimesp=6504>) KOH(Urypaums
KOMIMOHeHTa

[Onsa pobaBneHnsi HasBaHus pa3MEPHOro rnapaMeTpa B COOTBETCTBYIOLLEE MNONE

3MEKTPOHHON Tabnumubl

MOXHO /Mbo HaneyaTaTb €ro HasBaHue (4TO upeBaToO

owmnbkammn), NM6O MokasaTb COOTBETCTBYIOLWMIA pasMep Ha paboyeM none v BbiGpaTb

€ro rnpu noMoLun MblLln.

[ns otobpaxkeHns pasmepa HeobxoaAMMO BbIbpaTb COOTBETCTBYHOLMNIA OOBEMHbIN
aneMeHT B 6pay3epe. lMpu 3TOoM Solid Works pobaBnsetr B Tabnuuy napameTpoB
napaMeTp COCTOSIHMSA 3neMeHTa (noraweH — He noraweH). COOTBETCTBYIOLME KOJTOHKM
fanee MOXHO yaanuTb, Mbo ocTaBuTb B Tabnuue.

Mpu BblbOpe pasMepa, KpoOMe €ero HasBaHusl, B CTPOKE KOHdUrypauum no
YMOJTYaHMIO MOSBNSIOTCA 3HAYEHUSI MAapaMeTPOB B CNPOEKTUPOBAHHOMW AeTanu.
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Pucynox 14

1 — Ha3BaHue mapameTpa (COCTOSIHUE MOBEPHYTOr0 BOKPYT OCH 3JIeMEHTA)

2 —Ha3BaHWe pa3MepPHOro napamMerpa

3 —s1yeiika 1J151 BBOAA HA3BAHUSA CJIEAYIOIIET0 apaMeTpa

4 —3HaveHue NapaMeTpa COCTOSIHUSA (IIEMEHT He MOrallieH, TO eCTh BUJIEH B MOJI€JIH)
5 — Tekyiee 3HaUYeHUe pa3Mepa

Ha npvBeaeHHOM Bbile PUCYHKE K KOHMUrypaumu no ymondaHuio aobasneHbl
napamMeTp COCTOsSHMS 3neMeHTa (1,4) Moaenu W pasMepHbii  napameTp(2,5).
Cnepytowmii napameTp 6yaet agobaBneH B s4elKy, BblAeNeHHY paMKou (3).

Mocne pobaBneHnss Bcex HeobXoAUMbIX MNApaMeTpoB MOAYYUM  KOPPEKTHO
COOPMUPOBAHHYID  INEKTPOHHYID Tabnuuy napaMeTpoB M KOHdUrypaumio no
YMONYaHUIo.

[ns co3maHus crnegylowend KoHdUrypaumm AOCTaTOMHO CKOMMPOBAaTb CTPOKY C
KOHUrypaumen no yMOMYaHUIO, CMEHWUTb Ha3BaHME KOHMWUrypauuv M BBECTU HOBble
3HaYeHns napameTpoB.

MOXHO [aTb HeKOTopble AOMOSHUTESNbHbIE pekoMeHAauMuM no OgOpPMIEHUIO
3N1EeKTPOHHON Tabnuubl.

1. Excel no3BonsieT coxpaHaTb B (awne 31eKTpoHHOM Tabnuubl rpaduky. Takum

06pa3oM, MOXXHO f06aBNSATb BCMOMOraTesibHble YepTeXu, 3CKU3bl U T.4.

2. PekoMeHayeTCs TakxXe BbINOMAHATL QopMaTMpoBaHMe Tabnuubl MnapamMeTpoB

(HanpwuMep, npu noMowm cpeacTea "asTodopmat™).

3. Hap cTpokoi c Ha3BaHMsSIMM MapaMeTpoB, MOJy4YeHHbIX M3 darna Solid Works,

KOTOpble Henb3s Ha3BaTb M3nuLWHe MHMOPMATUBHBIMU, MOXHO A06aBUTb CTPOKY,
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B KOTOpPOW NPMBOASTCA "rOBOPSILLME" — OCMbIC/IEHHbIE — HA3BaHWS MapaMeTpoB
mMoenn (CM. PUCYHOK HUXe).

4. Excel no3BonsieT MCnonb3oBaTb B suveikax (opMynbl. TakuMm 06pa3oM, MOXHO
3a4aTb YpaBHEHMS CBSI3WM MexAy OTAeNbHbIMW napameTpamu mogenun. B dann
Solid Works 6yayT cunTaHbl pe3ynbTaTbl pacyeToB.

5. ®ann 2neKTPOHHOM Tabnuubl MOXET CAYXWTb MOLHbIM  KanbKynsiTOPOM U
XPaHUTb BCMOMoOraTesibHble pacyeTbl, pe3ysibTaTbl KOTOPbIX MOryT BAUSATb Ha
napameTpbl Mogenu. TakuM 06pa3oM, MOXHO peanu3oBaTb aNbTepHATUBY He
oyeHb 6oraTtbiM BO3MOXHOCTSIM MO pacyeTy YypaBHeHunm B Solid Works.
Hanpumep, nuct Excel MOXeT xpaHuTb Tabnuuy pacuyeTta 3ybuyaTon nepegayv no
nepegaBaeMoMy KpyTsLEMYy MOMeEHTY, a Tabnuua napamMeTpoB - MCNOMb30BaTb
3T pe3ynbTaThl AN pacyeTa reoMeTpun 3ybuyatoro Koneca.

6. ®opMynbl MOryT 6blTb MCMONb30BaHbl AN aBTOMaTU4eCcKoro (opMMpoBaHUs
Ha3BaHWA KOHdUrypaumn. Hanpumep, ecnn Tabnuua COAEPXWT AaHHble O
AnameTpe pesbbbl 6onta "M" n anvHe pesbboBon yactm “L", To dopmyna ans
¢dopMMpoBaHNSA Ha3BaHUA MOXET BblirngageTb Tak: ="bont_"&M&"*"&L, a
pe3ynbTaT: "bont_10*25". 3HaK = 0603Ha4yaeT Ha4ano opMysnbl, BMECTO M 1 L
Heobx0AMMO NOACTaBWTbL agpeca siyeek C napaMeTpaMu, a 3HaK & O3HayaeT
coeanHeHne CTpok. 3a 6onee noapobHbIMM  cBeAeHUsSMM  HeobXxoanumo
06paTnTbCS K AOKYMEHTaLUWUW MO 3N1EeKTPOHHbIM TabnmuaMm Excel.

| Ebomcd | [ 1 b | [~ I - | 1 | et

| |TaBnuua napametp
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Pucynok 15

1 - ¢popmaTupoBanHasi TA0AMIA
2 —pacumpoBKa NapaMeTpoB
3 —rpaduka

Ha pucyHke Bblile npuBeaeH YCJ'IOBHbIﬁ npumep Tabnuubl napamMeTpoB, B
KOTOpOﬁ BbINOMIHEHO (hopMaTUpoBaHue, aobaBneHa CTpoka paclmM@poBKM NapaMeTpoB
7 I’pa(DW—IeCKMﬁ MaTepuan.

Mpumepbl NnpoekTMpoBaHUs

PaccMOTpUM MpuMep NPOEKTUMPOBaHMSI Mofenelt U c6opok, ynpasnsieMblx Tabnuuamu
napamMeTpoB. B KauecTBe npuMepa CMpPOEKTUPYEM [NaAKUM Kanubp-npobky ans
OTBEPCTUI B AManasoHe AvaMeTpoB 3-50 MM. Pasmepbl kannbpoB perniaMeHTUpOBaHbI
MOCT 14807-69 — I'OCT 14827-69.
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AHaJIN3 KOHCTPYKIUH

Kannbp-npobka npeactaBnsetr cobon pykostky (FTOCT 14748-69), B KOTOpYIO
3anpeccoBaHbl ABe BCTaBkM — npoxogHast (o6o3HaueHue MMP) u HenpoxogHas (HE).
[MaMeTpbl BCTaBOK paCCYMTHIBAOTCS TaK, 4YTO MpOXoAHasi Mpobka MOXET BOWTM B
rogHoe OTBepCTME, a HENPOXOAHas — HeT.

Cbopka COCTOMT M3 Tpex OTAENbHbIX AeTanel, KOTopble HaJo CNpOeKTUpPOBaTb
KaK oTAeNbHble Moaenu.

BctaBkM npeactaBnsioT cobor Tena BpaleHMsi C LEHTPOBbIMM OTBEPCTUSMM,
ackamm  wn  rantenbto. Teno BpaweHus COCTOMT M3 LMIMHAPUYECKOM 4YacTu
(COBCTBEHHO M3MEPUTENIbHON MOBEPXHOCTN) WM KOHyCa ANs 3ajenkum B PYKOSATKY.
KoHycHoCTb 3agaHa napameTpoM 1:50. B Solid Works Takon cnocob 3agaHus KOHyca
OTCYTCTBYET, TakmMm 06pa3oM, AN MOCTPOEHUs KOHyca noTpebyeTcs ypaBHEHWE.
CTaHaapToOM pernamMeHTUpOBaH AnaMeTp 3a4esflKu BCTaBKM B PYKOSTKY M pacCcTosiHUE OT
TOpUua PYKOATKM A0 Topua BCTaBkM (CM. YepTeXx Janiee), 4YTO Takxe cosjaeT
onpeaeneHHble TPyAHOCTU MpU MoAEeNUPOBaHUMN.

PykosiTka npeactaBnsieT cobon uMnnHAP C SIbICKOM (JOMYyCKaeTcsl ABE JIbICKM,
N0 NpaBW/bHBIN LWECTUIPAHHUK), CO CKBO3HbIM OTBEPCTMEM MO OCU ANSl 3aAenKu
BCTaBOK. 10 KpasiM OTBEPCTUS MMEIOTCA Y4aCTKM C KOHWMYECKOW 4YacTblo MOA KOHYC
BCTaBoK. Co CTOpOHbl BCTaBku [P BbIMNONMHEHO paaunanbHoe oTBepcTue. PykosATka
NMOKpbITa CeTYaTbiM pUdeHneM.

PykosiTka CO BCTaBkamMuM B cbope WMeeT periaMeHTUpPOBaHHbIM rabapuTHbIN
JTMHENHBIN pa3mep.

Takum ob6pa3oM, B coctaB cOOpKM BXOAAT Tpu AeTanu, pasMmepbl KOTOPbIX
pernamMeHTUpoBaHbl CTaHAAPTOM. ITU AeTanu ABNSATCA eCTeCTBEHHbIMWU KaHAMAaTaMu
ANS co34aHns yrnpasnsiowmx Tabnuu,.

CHavana crnpoekTupyem npoxoaHyto BcTasky [P, aanee moauduunpyem ee ans
nonyyeHuns BctaBkn HE. MNocne 3TOro cnpoekTupyeM pyKosiTKY M cOOpKY PYyKOSITKM CO
BCTaBKaMMU.

IIpoexTupoBanue BctaBku [P
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Pucynok 16

HasHayeHne napamMeTpoB  OYEBMAHO U3  MpUBEAEHHOM  cxembl. [lpu
NMPOEKTUPOBaHUM 3CKM3a CHayana co3gafuM Teno BpalwleHus, notoM fobasum dacku,
rantenb u LeHTpoBble oTBepcTUS. MapameTpsbl, npuBeaeHHbie B FTOCT HeyaobHbl Ans
NCNONb30BaHUA B KayecTBe MMeH pa3MepHbiX napameTpoB B Solid Works. [1oaTtomy B
Tabnuue napamMeTpoB CO3A43AMM MOSICHSIOLWYIO Ha3Ha4yeHWMe napaMeTpoB CTPOKY W
Ao6aByM NpyBeAEHHbBIN Bhille PUCYHOK B Ka4eCcTBE WMIOCTPaLUN.

PaccMOTpuM NpoLecc NpoekTUpoBaHMS NoLaroBso.
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Bynem npoektvpoBaTb BCTaBky [P ana Aauametpa 50, 4T0O6bl MOAYYUTb
KOPPEKTHYI0 KOH(UrypaLmio No yMONYaHuIO.
Co3aanM 3CKU3 U 33aAMM €ro pasMepsbl, Kak NMoKasaHo Ha PUCYHKE:
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Pucynox 17

1 — HOMHHAJTBHBIH TUAMETP

2 —raGapuTHas JJIHHA

3 — IVIMHA BCTABKH

4 — nunus 3a1ejKku (M0 KOTOPOii 3a1aH THAMETP MO PYKOSITKY)

5 — paccTosiHue 0T TOPIA BCTABKH JI0 TOPUA PYKOATKH

6 — quamMeTp B 3a/1eJ1Ke

7 — pa3mep, onpeaesIOMil KOHYCHOCTD (CM. Aajiee 3aaHie YPABHEHHS ).

Nocne noBOpOTa 3CKM3a BOKPYr OCUM MONYYMM Teno BpaleHus — 6a30BbIN
SJ1IEMEHT BCTaBKU, KaK NOKa3aHO HUXE:
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Pucynok 18

[Ans 3agaHns KOHYCHOCTM HOXKW 3aaauM pa3mep, MokasaHHbIM Bbiwe (PUCYHOK
17 7) 4vepe3 ypaBHeHue. KOHycHOCTb 1:50 COOTBETCTBYET YMEHbLUEHMIO AMaMeTpa B
nponopumMn 1/50 MM Ha 1 MM, 4YTO W OTpaxaeT ypaBHeHue ("D5@3IckmM3l" =
"l 1@2ckun31"/100). KoadhduumeHT 1/100 COOTBETCTBYET paananbHOMy pa3smepy.

Ana ynpolweHns 6a3npoBaHuns BCTaBkuM B cHopke yaobHO 3adaTb MANOCKOCTb,
napannenbHyro Topuy Ha pacctosHuu 11 (CM. Bbiwe PUCYHOK 16 1 pUCYHOK aanee).

Pucynok 19

1 — miockocTh 1151 COOPKHU
2 — pa3mep-napametp
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3HayeHne pasMepa-paccTosaHua A0 nnockoctn (PucyHok 19 2) cBsA3aH C
pa3MepoM [0 MNJI0CKOCTU 3afeNiKn Ha 3cku3e (PUcyHok 17 5).

[obaBuM ackn, CKpyrneHuss M LUEeHTpOoBble OTBEepCTUs C MnapameTpamu,
COOTBETCTBYIOWNMM  CTAHAAPTY. IJTU onepauuMn He TpebyloT AONOHUTENbHbIX
nosicHeHn. Moaenb NpuobpeTaeT cneayownii BUA:

Pucynok 20

[lo6aBUM K co3daHHOM Moaenu Tabnuuy napaMeTpoB (CM. MaTepuan BbilUE).

BHOBb co3aaHHas Tabnumua NnapaMeETpOB BbIMNMAANT CneaYOWLNUM o6pa30M:
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Pucynok 21

Co3gaHa KOHdWrypaumss Mo YMOMYaHWIO, K KOTOpoM Hago paobasuTb
ynpaensiiowme napamMetpbl. [obaBuM uX B Mopsiake, KOTOPbLIA  COOTBETCTBYET
npvBeaeHHoMy B OCT (HOMWHaNbHbIA AMAMETP, A/IMHA U T.4.) MO NPUBEAEHHON Bbille
cxeme: BblbOp anemMeHTa B 6paysepe, Bblbop pasMepa-napaMeTtpa.... [OAHOCTbIO
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cchopMupoBaHHasi Tabnuua MMeeT BUA, NPUBEAEHHbIN Ha PUCYHKE Aanee (HeKoTopble
napameTpbl BbIXOASAT 32 rPaHULIbl 3KpaHa U He NMoKasaHbl):
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Pucynok 22

[lo6aBNM Bbile CTPOKM C Ha3BaHMSIMM MApaMeTpoB (AN Yero HeobxoAuMMo
BbIAENUTb CTPOKY C Ha3BaHWSIMU, LLENKHYB MbILLIbLIO MO HOMEPY CTPOKM CIIEBA, LENKHYTb
NpaBoi KHOMKOM MbIlM MO HOMEPY BbIAENEHHOW CTPOKM M M3 KOHTEKCTHOrO MEHI0
BbI6paTb MYHKT "A06aBUTb SYEMKM™) KX pacluMdpoBKYy, CaMy CTPOKY C Ha3BaHMSIMU
CKpOeM (KOHTEKCTHOE MEHIO CTPOKM C COOTBETCTBYHOLEN MHDOPMaLMEN — "CKpbITL"), a
NOJTYYEHHYI0 B pe3ynbTaTte Tabnuuy oTchopMaTUpyeM.

YKkasaHHble MaHuMynsumMn TpebyloT HEKOTOpbIX 3HaHWIA O paboTe B cpeae
3NEKTPOHHbIX Tabnuu Excel, cnpaBka MO HUM MOXET ObiTb MosnydyeHa nv6o B
crneuunanbHon nuTepaType, 6o B CNPaBOYHOM CUCTEME 3TOW NPOrpaMMbl. MonyyYeHHbI

pe3yNibTaT NpeACTaBJ/IEH HUXKE!
pzz

A | 8B [ef] o [ E | F [ 6] H [ 1] J ] K 3T
1 | Tabnuua napaMeTpos AanA: MNpo6ka MNP
HomMuHaNEHEIA AuameTp |OuameTtp |Ouavetp  [AnwH  (AndMHa o

2 AMameTp An1Ha [3adenk |CEepna  |pacceepd. |NpabkM (Topua Packa |l anTens

4 Mo yMonYaHui 20 28 21 3,15 15 25 10 04 3

a bt
B

7 1

B

g

10 -
M 4 r M\ MkeTl Ik | >|J_‘

ST

Pucynok 23

Ansa ¢dopMupoBaHUs Ha3BaHUSA KOHMWUrypauun BBeAeM B COOTBETCTBYHOLLYIO
aueniky cdopmyny: ="lNpobka MP "&B4&"TOCT 14810-69", a Haa Tabnuuen NOMecTUM

CXeMy, NpUBEAEHHY10 Bbille (PUCYHOK 16). Pe3ynbTaT NpMBEAEH Ha PUCYHKE HUXKE:
1 .’___',,,.-r ="Mpobra MNP "&B4&" TOCT 14810-69"

«» A B i D E F G H | J
—||4 1 |Tabnuua napameTpoB onA: MNMpo6ka MNP
5 HorMWHaNEHEIA DuameTp|AnameTp |Ouametp  |Anvd (OnwHa ao
— |/ 2 OMaMETp AnuHa [3afenkM |CBEpna  |pacceepn. |npobku [Topua Packa|[anTens
. |[poBka MNP 50
4 [FOCT 14810-69 a0 54 21 3,15 15 25 10 0.4 ]
5
B
Pucynok 24
1—-¢opmyaa

2 - pe3yJbTaTt

CKOnMpyeM CTPOKY C KOHdwurypauven BHM3, W U3MEHUM [aHHble B
CKOMMPOBaHHbIX CTPOKax MO [AaHHbIM CTaHAapTa. [lonydyeHHass Tabnuua npuBeaeHa
nanee:
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Tadmauua 3

3 [/ E=150
] 7
r :i.: .
i ;:.'7-1 ;ﬂ“
| FEBY 2
Y 77 .
l‘fw I %
: 1.7
| " d
E 2 - -
Tabnuua napameTtpos anAa; MNMpobka MNP
HomMKHaNEHBIA Ouametp |Oduametp |Ouwametp  |Onuea [Onuda oo
JHameTp HnuHa |zapenkd |ceepna  [pacceepn. |npobku |Topua Dacka |[[anTens
Mpobka MNP 50
FOCT 14810-69 a0 59 21 3,15 15 25 10/ 04 3
[Mpobka NP 40
FOCT 14810-69 a0 a0 18 2 15 20 9] 04 3
[Npobka MNP 30
FOCT 14810-69 30 43 15 2 2 16 8] 04 2
Mpobka MNP 24
FOCT 14810-69 24 35 11 2 2 12 7| 04 2
Mpobka MNP 18
FOCT 14810-H9 18 33 & 1h 158 12 B 0.4 16
Mpobka MNP 14
FOCT 145810-69 14 29 B 1,25 1,26 10 5 04 1
Mpobka MNP 10
FOCT 14810-69 10 26 4 04 05 10 4] 04 05
Mpobka MNP 5
FOCT 14810-69 5 235 25 05 05 g 4] 02 05
Co3gaHHble B Tabnuue napamMeTpoB KoHdUrypaumm, nonaydeHHble Solid Works,

0To6pa>|<ar0Tc9| B ANasIOroOBOM OKHE:

SolidWorks b

i)

Mpotka NP 50 FOCT 14810-69

Mpofka NP 40 FOCT 14510-69
MpoGra NP 30 FOCT 14810-69
Mpofka NP 24 TOCT 14810-69
Mpobka MNP 15 FOCT 14510-69
Mpotka NP 14 FOCT 14810-639
Mpofka NP 10 FOCT 14810-69
Mpobka NP S FCOCT 145310-69

Mo TahnHUE NapaMeTRoE CosAaHb! CREAYHILHE KoHHrY paLLHH:

x|

Pucynok 25

B MeHemkepe KOHMbUrypauuii nosBsTcs A06aBNeHHbIE KOHGUrypauuu, oaHa 13
KOTOPbIX SIBNSIETCS B AaHHbI MOMEHT aKTUBHOM, UTO OTMEYEHO Ha PUCYHKE Aanee.
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i

?C BAE[= 5 =

EI% Mpotka MNP KoHgrrypauualk) (Mo

|58 Mo yrongadyr [ Npobka NP
2¢ Mpobka NP 10 FOCT 14810-69
28 Mpobka MNP 14 TOCT 14810-69
2 Mpobika NP 18 MOCT 14810-69
B¢ Mpobikca NP 24 TOCT 14810-69
3¢ Mpobica NP 30 FOCT 14810-69
‘. BE Mpobka MNP 40 MOCT 14510-69
' Mpofika NP 5 FOCT 14610-69

2 Mpofka NP 50 MOCT 14810-69

Pucynok 26

1 —meHeqep KoHUTypanmii
2 —akTuBHas (BbIOpaHHasi) KoHGUTYypauus
3 —pocTynHbie KOHGUrypauuu

[lanee npuBeaeHbl B CPaBHMMOM MacluTabe npobku MP 10,24 v 50, co3daHHble
Mo KOHPUrypaumaM B Tabnuue napameTpos?.

Pucynok 27

! [leHTpOBBIE OTBEPCTHS HE OTOOPAKEHBL.
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AHANOrM4YHO CNpPOEKTUPYEM U HEMpOXOAHYH NPo6ky. B AaHHOM ciyyae MOXHO
ncnonb3oBaTb NPo6Ky MNP B KayecTBe NpoToTMNa, BHECS B (hann Mmoaenu Heobxoammble
n3MeHeHus. MogpobHO 3TOT Mpouecc He paccMaTpUMBAETCs, TaK KakK MOMHOCTbIO
aHanornyeH npoekTMpoBaHuno Npobkm MP.

Ona npoektnpoBaHus pykossTkm no [OCT 14748-69 — [OCT 14752-69
NCMoNb3yeM CNeAyOWMN NpueM: co3daamMM cbopky co BcTaBkamm [P m HE n
CNpoOeKTUpyeM B KOHTeKCTe cOopku pykosaTKy. [anee 3agagnM Heobxoaumble Mo
CTaHAapTy pa3Mepbl C MOMOLLbIO Tabnuubl NapaMeTpos.

Mpn MCNONb30BaHUN KOMMOHEHTOB, MMelWKnX KoHdurypauun, Solid Works
npeanaraet BblbpaTb 0AHY U3 HUX Ansg paboTbl. HanpuMmep, Npu BCTaBKe KOMMOHEHTA B
cbopky n3 danna (CM. pUCYHOK HUXKE) MMEETCS BO3MOXHOCTb BblbpaTb KOH(Urypauuto
B AManoroBOM OKHe.

OTKPLITE

1 2%

Hanka: In"_'? Metod2 j = I‘j‘ , — MNpege. npoctioTp

| m&Mpofka HE.SLDPRT
| ~&Mpofika MP.SLOPRT
! Mpobia HE.SLDPRT.
& Mpofika MP.SLDPRT

Hmn daira: |I'Ip06|@ HE SLDNRT | CrvpuTe I' |
; e r— F.oH®DMrypamm
BSS eror. ot s =1\ [EaEE| (<] Npotka HE 3070CT 1481069
e intn e Mpotika HE 40 FOCT 14810469
: i Mpofika HE BTOCT 14810-69
Mpeae. C i Cobinkd.. | - Mpofika HE B0 TOCT 1481069
. v e [ Donan. [T Corpauentsm i
. 1 /
Cetesne nana
2

Pucynok 28
1 — BbIOpaHHbIii (aiin
2 — nocTynHble KOHpUTypauuu

CHavana B dann cbopkn pobaensem aBe BctaBkn — [P u HE, Bblbupaem
KOH(Urypaumio ans HoMMHanbHoro pasmepa 50. [lobaBnsieM B3anMOCBSA3b «COOCHOCTb»
n pacctosiHue mexay Topuamum no FOCT. MNonyyeHHas B pe3ynbTate cbopka UMeeT Bua,
KaK MOKa3aHO Ha CneayoLlemM pUCyHKe:
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Pucynok 29

1 —BcraBka ITP
2 —BcraBka HE
3 — B3aUMOCBS3b <PACCTOSIHHE MEKIY TOPHAMU»

MpOoeKTUPYEM B KOHTEKCTE COOPKM PYKOATKY.

Pucynoxk 30
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PykosiTka COOTBETCTBYET MCMOMHEHMO 1 (Kpyrnas C ogHOM nbickon). HakaTka
UMUTMPOBaHa cpeacTBamu Solid Works, no3BonsiiowmMMmK 3aaatb ONTUYECKME CBOMCTBA
NMOBEPXHOCTW.

OTkpoeM havin pyKosATKM OTAeNbHO, Aob6aBuM Tabnuuy NapaMeTpoB U
HeobxoauMble ynpaBnsiowme pasMepbl 3To Tabnuubl, @ UMEHHO:

HaPY>XHbIN AMAMETP PYKOSATKM;

pa3mMep NbICKY;

pa3mMepbl (acok;

AVAMETP pajmnanbHOro OTBEPCTUS;
paccTosiHue A0 paavanbHOro OTBEPCTUS.

MocTpoeHne Tabnuupbl 66110 NOAPOBHO PaAcCMOTPEHO Bbille, MO3TOMY Aanee He
NpVBOAUTCS.

[na cornacoBaHus pa3MepoB BCTABOK U PYKOSITKM HeobxoanMo Takxke A06aBUTb
Tabnuuy napametpoB B cbopky. KoHdurypauum 3710 Tabnuubl COOTBETCTBYIOT
HOMWHANbHOMY AuaMmeTpy npobku. [Mons Tabnuubl COOTBETCTBYIOT KOHMUIypauusm
BCTaBOK W PYKOSITKM ANS 3a4aHHOr0 AMaMeTpa, a TakKe 334aloT HEKOTOpble pasMmepsl
KOMMOHEHTOB COOpPKM B €e KOHTEKCTe.

Mpumep Tabnuubl NapameTpoB Ans cbopku npuseaeH Hwxe. Tabnuua, Kpome
yXXe U3BECTHbIX KO/IOHOK ANsl pa3MepoB COAEPXMUT crieumduyeckne ans cbopok nons,
nossonswowme BblbpaTb KOHMUrypaumio KOMMOHeHTa. HanpuMmep, npu HOMWHANBLHOM
Anametpe 50, Heobxoammo BblbpaTb oOnpedeneHHbIi MO CTaHAApTy rabapuTHbIN
pa3mep, BctaBkn NP n HE HoMmHanoM 50 M pyKkosITKY MOA BCTaBKM YKA3aHHOrO

ANaMETpPa.

Taoauna 4
Ta6bnuua napametpoB gns: Coopkal
KoHdpurypauums [KoHurypaums [KoHpurypaums pykosaTkm
% |ectakm MNP |BcTaBkm HE
T
=
=
E g
| R
N
i
V.
] ] Q
|_
o o >
C C a
® ® ®
o |=E N N
7 AN AN AN
= 0 0 0
T < < <
= a a a
o > > >
(&) L [ (.
3] N = =
S S A S A ©
I < I I
© 24 2 2
] B C BT B
Mo 161(Mpobka NP 50 (Mpobka HE 50 ([Onsa ¢50
YMOMN4YaHuo FOCT 14810-69 |FOCT 14810-
69
50 161(Mpobka NP 50 |(Mpobka HE 50 (Ona ¢50
FOCT 14810-69 |FOCT 14810-
69
40 140|Mpobka NP 40  (Mpobka HE 40 (Onsa ¢p40
FOCT 14810-69 |FOCT 14810-
69
30 132|Mpobka NP 30 |Mpobka HE 30 |Onsa ¢p30
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FOCT 14810-69 |FOCT 14810-
69
24 114{Mpobka NP 24  (Mpobka HE 24 (Ona 24
FOCT 14810-69 |FOCT 14810-
69
18 102(Mpobka NP 18 ([Mpobka HE 18 ([na ¢18
FOCT 14810-69 |FOCT 14810-
69
14 86|Mpobka NP 14 |MNpobka HE 14 |Ons ¢p14
FOCT 14810-69 |FOCT 14810-
69
10 76|MNpobka NP 10 |MNpobka HE 10 |Ons ¢10
FOCT 14810-69 |FOCT 14810-
69
5 66|Mpobka MNP 5 Mpobka HE 5 |Ons d5
FOCT 14810-69 |FOCT 14810-
69

[Jlanee B CpaBHMMOM MacliTabe npuBeaeHbl Kanubpbl-NPo6KM HOMUHANbHbIM
AvaMeTpoM 50, 24 M 5 MM. Mopgenu creHepupoBaHbl aBTOMATUUECKM, TOMbKO MO
KOHUrypauusm 6e3 kakol 6bl TO HU 6b110 KOPPEKTUPOBKMY.

Pucynok 31

MpeumyllecTBa  UCMONMb30BaHUA  Tabnuu  NapaMeTpoB  OYEBUAHbI U3
PACCMOTPEHHbIX MPUMEPOB B TOM C/nydyae, Koraa W3OeMe MMEET HECKOSbKO
Pa3HOBUAHOCTEN WU 06pa3yeT pa3MepHblt psf, KOTOPbIM He CBOAMTCS K MPOCTOMY
nepecyeTy ypaBHEHMSIMU npUMeHeHne Tabnuu napaMeTpoB MW JeTanen c
KOHUrypaumusamm BecbMa 3ddekTMBHO. OCOBEHHO YAAYHO YKas3aHHbIA WHCTPYMEHT
NPUMEHSIETCS ANS CTAHAAPTU30BaHHbIX AETanen u cbopok.

MocTponM Ha 6a3e ykazaHHON c60pkM yepTeXx. OCHOBHbIE BOMPOCHI, CBS3aHHbIE
C TNOCTPOeHMEM W OMOPMSIEHNEM YepTeXelN paccMaTpuBalOTCs B Apyron paborte,
OfHAKO ceiyac Hac WHTepecyeT creunduka MOoCTPOEHUSI YepTexein uspenuin ¢
Tabnuuamm napameTpos.
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YepTex CTpouTcs Ha KOHMUrypaumm no ymMonyaHuio. Mi3MeHeHne pa3mMepoB mnu
Tekywen KOHGUrypauum npv HACTPOMKax cpeabl MO YMOMYaHWUIO — HE U3MeHsieT
yepTeXx. ITO C OAHOM CTOPOHbI — HenpmBblYHO Ans Solid Works, B KOTOpOM BecCbMa
nocnefoBaTeNbHO peannsoBaHa maes o6 accoumaTMBHOCTM, C APYroM — MO3BONsEeT
NMPOEKTUPOBLUUKY pa3paboTaTb KaYeCTBEHHbIN YePTEeX KOHMUrypaLumm no YMOMYAHMIO U
He 6eCcnoKoMTbCS 0 BO3MOXHbIX NEPECTpoMKax YepTexa.

MpuMep yepTexa NpuBeaeH HUXe:
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Pucynok 32

K yepTexy MoXHO A06aBMTb Tabnmuy napaMeTpoB (BblAENEHO HA PUCYHKE), UTO
3HAUYUTESIbHO MOBbILIAET MHGOPMATUBHYIO LIEHHOCTb YepTexa.

Modenu, ynpaensiembie mabnuyamu napamempoes 8 AutoDesk
Inventor

B cpaBHeHun ¢ Solid Works, peannsoBaHHble B Inventor BO3MOXHOCTU MO CBA3M CO
BHEWHMMM 6a3aMM [aHHbIX M B YacTHOCTM C 3MEeKTPOHHbIMM Tabnuuamn Excel
NPeACTaBNSIOTCA HECKOSIbKO MeHee rubkumn. [nsi 0bbluHbIX Aetaneh u  cbopok
npenocTaBnsaeTcd BO3MOXHOCTb cBsA3aTb (link) unuM BCTpouTb (embed) 31EKTPOHHYIO
Tabnuuy ¢ obwuMK napaMeTpamMu Ans HECKONbKMX (hanoB npoekTta. Tabnvua MoxeT
coaepxaTb CNpaBOoYHble AaHHbIE, HAYMHAsH C MPOM3BOJIbHOM SUYENKN U B MPOU3BOSIbHOM
HanpasneHun (No CTpokaMm wunun ctonbuam). [aHHble B Tabnuue A0MKHbI coaepXaTb B
obs3aTenbHOM Nopsiake: MMsS MapaMeTpa M ero 3HayeHue, a Takxke MOryT coaepKaTtb:
€AVHWLbI U3MEPEHNS U KOMMeHTapui. [10 M3BECTHOM CTEneHn Takoe OrpaHuyeHue
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onpaedaHo 6onee ypobHoW opraHu3aumen paboTbl C MapaMeTpaMm U MPOCTOTOW
CO34aHNsa B3aMMOCBSI3eN MexXay OTAENbHLIMU pa3MepaMy.

C ppyromn ctopoHbl, B AutoDesk Inventor, B cpaBHeHun ¢ Solid Works, 3agaya
co3gaHMa  AeTane € KOHUrypauusmyv npuvHUMNManNbHO OTAeneHa OT npouecca
NpOEeKTUPOBaHUSI 0ObIYHbIX AeTanei. IDTOT Moaxo4 A0 M3BECTHOM CTeneHu CHWKaeT
TMOKOCTb  MPOEKTMPOBaHUS,  KOTOpoe  AOCTUraeTCs  LWMPOKUM  MPUMEHEHWEM
KoHurypaumi B Solid Works, ogHako npeactaBnsercs 6onee  NOMMYHbIM - C
KOHUEeNTyanbHON TOUKK 3peHns.

Inventor onepupyeT MNOHATUEM «iPart», TO eCTb «WHTeNNeKTyasbHag AeTanb»,
aHanoroM TepMMHA «KOHdUrypauus» B Solid Works, sBnsieTcd TepMUH «BepCusi».
dakTnyeckn nog iPart NOHMMaeTcs:

6a3oBas Mogenb C AaHHbIMK, HeobXoAMMbIMM  ANns  MOCTPOEHUS BCEX ee
KOHUrypaumm (Bepcui) — NpoToTun;

KOHKPETHbIA 3K3eMNAsp NpOTOTUMA, pPeann30BaHHbIM B AAHHOM KOHKPETHOM
npoeKxTe.

CxemaTnyeckn pas3paboTKy M MCNOAb30BaHME [AeTanen MNpoTOTUMOB MOXHO
NPeACTaBUTb Ha CNeayroLeM pUCYHKe:

MpoekT petanu

MoaroToeka K
NpeobpasoBaHUIo
E NpOTOTHN

Standart iPart

iPart factory
(cbabpuka petanen)

Custom iPart

MpumeHeHne
akeMnnaApa
NEOTOTUNG

Pucynok 33

MepBbiM lWaroM B pa3paboTke NpoTOTUMA SBNSETCS pa3paboTka KOHKPETHOM
mMoaenu wgenus. [anee pa3paboTumk AOSKEH ONpeaenvTb MOCTOSIHHbIE MapaMeTpbl,
HEM3MEHHbIE BO BCEX KOHGUrypauusx, W nepeMeHHble. [pynna nepeMeHHbIX
napameTpoB fdanee 6yaeT BK/IOYeHa B Tabnuuy Bepcuii (KOHGUrypauuit), nostomy
PEKOMEHAYETCA 3aAaTb «TOBOPSLUNE» (OCMBIC/IEHHLIE) WMEHA COOTBETCTBYIOLUM
napameTpamM. [0 3aBeplUEHUMM YKa3aHHOM MOArOTOBKM WCMONb3YeTCs CreunasbHbIi
WHCTPYMEHT — «Create iPart» (Co3AaHWe AETanu-npoToTUna), KOTopblii (opMupyeT
HeobxoanMyto Tabnuuy ¢ KOHUrypaumsmu.
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Mpumepbl NpoeKTUpoBaHUs

PaccMOTpUM npuMep NpPOEKTUPOBaHus. [lycTb TpebyeTcs CrnpoeKkTUpoBaTb MAUTY
NPSIMOYrOfIbHOrO CEYEHUS! C LUNUHAPUYECKUMU OTBEPCTUSMU MOA BUHT U WITUGT, Kak
MOKa3aHO Ha pUCYHKe (C HeobxoanMMbIMK hackaMu):

Pucynok 34

B AaHHOM cny4yae, nepeMeHHbIMM NapameTpamu byayT:

pa3Mepbl NANUTHI;

ANaMeTp 0TBEPCTMM NoA WTUGT;

ANaMeTp OTBEPCTMI NOA BUHT;

KOOpAMHaTHbIE pa3Mepbl OTBEPCTUN;

pa3Mepbl acok.

3agagnMM HeobxoauMble ypaBHEHWUSI CBSI3M WM MOHSATHbIE MMeHa My6nnKyeMbiM
napametpaMm. [locne BbiNoHEHMA KoMaHAabl “Tools\Create iPart”, Inventor
aBTOMaTU4YeCKM BbIAENUT BCE pa3Mepbl, Ha KOTOpble 3a/laHbl «HeCTaHAapTHble» UMeHa,
Kak WMeHa nonerM 6asbl  AaHHbIX  KOHMUrypauun. [ns  CO34aHHOW  MAWTI
COOTBETCTBYIOLLEE AMANIOrOBOE OKHO MOXET BbIMSAAETb Tak, Kak Moka3aHo Ha PUCYHOK
35.

Lindbpammn otmMeyeHb!:

1-7 BK/IaAKWM CBOMCTB, KOTOPble MOryT ObiTb MEHSITbCS OT BEPCUMU K BEPCUU U
TpebyoT HAaCTPOMKN MpU CO3A4aHMM KOHKPETHOro ak3emnnsipa Aetanun (1 — pa3MepHble
napaMeTpbl, 2 — CBOMCTBa MOAENN, TaKMe Kak MaTepuvan, aBTop U T.4... 3 — COCTOsSIHNE
OTAENbHbIX 3/IEMEHTOB MoAenu, HanpuMmep — A06aBUTb UK NOracuMTb AOMOMHUTENbHOE
pe3bboBOe OTBEpCTUE K MnuTe, 4 — UHTeNNeKTyanbHble C6OpOYHbIE COMPSKEHUS, 5 —
BCMOMOraTesibHasi reoMeTpus, HanpuMep — OCW, MNOCKOCTU.. 6 — pe3bba, 7 -—
CBOWCTBAMM  3/1IEMEHTHI, [AOMOSIHUTENbHO 3afaHHble MPOEKTUPOBLUMKOM). Kaxaast
BKaZKa OpraHu3oBaHa aHanormyHo, MO3TOMYy pPacCMOTPUM TONbKO BKNAaKy C
pa3MepHbIMM NapameTpamu (1).

B cnncke cnesa npuBeaeHbl BCe pa3Mepbl MO KaXKAOMY 06beMHOMY 3n1eMeHTy (8).
CnpaBa — 3KCMopTMpOBaHHble B Tabnuuy napamMeTpoB pa3Mepbl U UX MMeHa (9), npuyem
MMeHa MapaMeTpoB, M3MEHEHHbIX MPOEKTUPOBLUMKOM aBTOMATUYECKN MepeHeceHbl B
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obnactb 3kcropta. [And MaHuNynsumMuM BblAENEHHbIMU 3f1eMEHTaMM 3TUX  CMIUCKOB
npegHasHa4veHbl KHonku (10).

Mons Tabnuubl NapamMeTpoB, CPOPMMUPOBAHHLIE HA OCHOBaHUM BCEX OTOBPaHHbIX
3/1IEMEHTOB Ha BCEX BK/Iafax, NPVBEAEHbl B HWXKHEM 4acTWM AManoroBoro okHa (11).
CcdopMmpoBaHHas Bepcusi, COOTBETCTBYIOWAS TeKylen KoHdurypaumm nnautbl (12)
OTMeYyeHa CBET/I0 3efleHblM LBETOM. JTa KOHUrypaums BblbMpaeTcs No yMOAYaHuIo,
MPUYEM MOXHO M3MEHUTb KaK MOpPSAOK CNefoBaHUS BEpPCUA, TakK W BEPCUMIO MO
YMONYaHUIo.

1. 2 3 4 5 6 7
=]

@ Partl = JJ | Mame | e
=-f&]l Extrusion1 % nnuma

-3z AnuHa [60 mm] 14 C | " wepuHa
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= e O TR 2l A orns

-z d3 [0 deg] 8 e I'Il:u; BMHT
-5 i & T
H Extrusion2 B, Moa_wridT —
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e i | . acKa_nog_BMHT d|
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,f:u-ﬂa|n|pu|a| TONUHHE| 0'r_xpim| Mon_suuTt| Mo wrwhT| Packa mn_mrr| tacua_mn_m.&ﬂ
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Pucynok 35

Cancel |

Mocne co3gaHusi HECKONbKUX KOHMUIypauuit M COXPaHEHWUS MpOTOTUMNA, B
6pay3epe NosIBNSIETCSA AONOMHUTENbHBIN 3NIEMEHT — Tabnuua napamMeTpoB usgenus. Ans
paccMaTpuBaeMoro rpumMepa bblM co3aaHbl elle ABe KoHdUrypaumm.
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Model ~ 2]
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) MnuTa.ipt
EI—E Table

|7 % anuHa = 60 mm 1
&, AnMHa = 50 w
= - 2
B
B 4. TonwmHa = 18
4. OT _kpas =&
B . MNog_BWHT = &,4 mm
B4 MNoa_wrugT =5
EI—:;, Packa_nod_BWHT = 1
5. dacka_nog_wrkdT = 0,5
L .y Material = Ctans 45

(= Origin

—[j_i:] ¥Z Plane
—[fi] XZ Plane
—[f] XY Plane
—L % Axis

— oL Axis

—[:] 7 Axis

.- Center Point

) Extrusion

Pucynok 36

1 —Tabauua napamMeTpoB
2 — xondurypauuu
3 —napameTpsl 0TAeJIbHOI KOHGUTrypauuu

Co3paHHas TakuMm obpa3oM AeTanb Npu ee MCnonb3oBaHMKU (BCTaBke B COOPKY)
He pobaBnseTcas B Hee cama, a co3gaer (MpouM3BOAWT) 3K3eMMNsp, KOTOPbIM
XapaKTepu3yeTcs KOHKPETHbIMU 3HAYEHUSMU NapaMeTpoB U3 Tabnumupbl.

Mpu BCTaBke npeanaraeTcs BblbpaTb KOHMUrypauuo, KOTOpyl Heobxoanmo
peanu3oBaTb. PaccMOTpMM npouecc BCTaBKM KOMMOHEHTa B COOpKY Lar 3a LaroM.
MpeaBapuTenbHO co3daHa cbopka. Cnepylowmi 3Tan — BCTaBKa KOMMOHeHTa. [ns
BCT@BKW HaZAO0 BbIMOMHWUTL OAHO M3 CNeayowWwmnx AeUCTBUNA:

BbibpaTb KOMaHay MeHto Insert/Place component (PucyHok 37, 1);

BbibpaTb KHOMKY Ha naHenun uHcTpyMeHToB Assembly panel (PucyHok 37, 2)

HaxkaTb KnaBuwy 6bICTporo aoctyna K komaHae P (Place).

|In5ert Format Tools Applicatio B File Edit View Inser
&1 Place Component.., P O~ = B | Ny
- @' create Component... N e

(/)
EF EonRstrant, -\ | i:? 98 aa
— 1 =
Chiject... qF‘Iace Component {F)

Import... "ﬁ] {} . [:Ef]

R = N S| Y

(!

L R |

Pucynok 37
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[anee B OManoroBoM OKHe Bbl60pa KOMMNOHEHTA A9 BCTaBKW HAAO YKa3adTb

KOMMNOHEHT, B AaHHOM CJlydae -— TpeABapUTESIbHO CMNPOEKTUPOBAHHYIO T[UJINTY C
Ta6J'IMLI,el71 NMapaMeETPOB, KaK NOKa3aHO Ha CNeEAYIIOWEM PUCYHKE:
1 3 2 4 & 5

2] %

Tana: I._}CAI\V \"_I 4= £ FH-
kspace \Cinnura ’

\_)0ldversions
@ iMnuTa.ipt
[P PartLipt
[T Part2.ipt

[ Use iMate Wmr oaitra: Ii Mrtaipt OripaTe |
@l Tun @aimoe: IComponent Files {ipt; *iam) ﬂ Ormera | Find ... . Opfions... !
Pucynok 38

1 — o01ue TMPEKTOPUM MPOEKTA

2 — BbIOpaHHAs ManKa

3 —mocrynHble (aiiab

4 — BpIGPAHHBIH KOMIOHEHT (MJIUTA)

5 —npeaBapuTeNBHBIH MPOCMOTP BHEIIHET0 BU/AA KOMIIOHEHTA
6 — KHOIKa OTKPBITHA U BCTABKH (aiijia

Mocne BblIbOpa KOMMOHEHTa M BCTaBKW ero B COOPKYy OTKPbIBAETCS AUanoroBoe
OKHO, KOTOpOe MOo3BOASIET BblIbpaTh HY>KHYIO KOH(MUrypaLmnio KOMNOHEHTA U NPOBEPUTL
TeKyLuMe 3Ha4YeHUsi NapaMeTPOB B BbIOpaHHON KOH(UIrypauuu.

OKHO cooepXUT TpW BKaaKu, nepBas M3 KOTOPbIX OTPaXKaeT 3HayeHus
napaMeTpoB BblbpaHHOM KOH(Urypauum (Bknaaka «Keys»), nocneaywoowme ase —
Nno3BoNSOT BblbpaTb  KOHpUrypaumio, npuyeM Bknagka «Tree» oTobpaxaeT
KOHdUrypaumm B Buae APEBOBUAHON CTPYKTYpbl, @ NocneaHss — B 6onee npuBbIYHOM
Buae Tabnuubl (Bknagka «Table»). Bce Tpu BapvaHTa NpeaoCcTaBnsitoT BO3MOXHOCTb
BblbpaTb Xenaemyr KoHburypauuto. Ha cnepyiloweMm pfanee pucyHKe npuBeaeHbl
TONbKO NepBast U nocneaHss Bknaaku (1 u 2). Pa3bepeM aneMeHTbl KaXaowh U3 3TUx
BK1a4OK noapobHee.

Ha Bknagke «Keys» (OHa OTKpPbIBAaeTCSd MO YMOJSYaHUIO), KOHMUrypauus
npeactaBfieHa B BMAe MNap «Ha3BaHWe napaMeTpa» - «3HadeHue» (la — 1b). Beibop
ogHoro u3 napameTtpoB (1c) no3BonsieT BblibpaTb W3 BbiMagawowero okHa (1d)
noaxoasiliee 3HayeHve napaMeTpa, @ BMeCcTe C HUM — W KOHMUrypaumio, KOTOPOM
COOTBETCTBYET 3TO 3HayeHue napameTpa. Ha pucyHke BblibpaHa KoHbUrypaums, y
KOTOpPOW MapaMeTp «ANuHa» paBeH 60 MM. HeobxoaMMO OTMETUTb, YTO Mpw Bblibope
3HaAYeHMs1 OAHOro pa3Mepa M3MEHSAIOTCS B COOTBETCTBUM C BbIbpaHHOM KOHMUIrypaumen
N 3HaYeHMs OCTaNbHbIX NapamMeTpoB.

Bknagka «Table» npeactaBnsieT A4OCTYMNHbIE KOHPUIrypauum B BUAE 3N1EKTPOHHON
Tabnuubl. 3aronoBku ee cTtonbuos (2a) — MMeHa NapaMeTpoB, CTPOKK coaepkaT Habop
3Ha4YeHMN NapaMeTpoB AN AOCTYMHbIX KOHdUrypaumi (2b). BeibpaHHas KoHdurypaums
(2c) BbligeneHa UBETOM.

Mocne BbIbOpa KOHGUrypauuMnm pans BCTaBKM KOMIMOHEHTA B  BblbpaHHOM
KOHUrypaumm Hago HaxaTtb KHorky OK. [locre 3Toro MOXHO BCTaBWUTb HECKOSbKO
9K3eMM/IAPOB KOMMOHEHTA, MpUYEM B Pa3/IMYHbIX KOHPUrypaumusax. Ha npuBeaeHHOM
HWXe npumMepe c6opkn AobaBneHo ABa sK3eMnnspa NAnTbl ANnHON 60 n 120 MM.
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B npouecce BCTaBKM MOXHO MCMOMb30BaTb MpoLeaypy aBTOMAaTMUYECKOro
COMpPSDKEHUS1 KOMMOHEHTOB (CM. CrpaBKy K nporpamme). [o6aBneHHble 3K3eMnasiphl
MOXHO pefakTMpoBaTb, W MW3MeHATb KOHdUrypaumio, onpeaensiollyo pasmepsbl
KOHKPETHOr0 3K3eMnnsipa KOMIMOHEHTA B cOOpPKE. ST BOMPOChl BbIXOAAT 32 pPaMKu

HacTosALLen paboTbl M NOAPOBGHO HE PAcCMATPUBAIOTCS.
Place Standard iPart : illnnra.ipt ) =] x|

| Mame | Value /[

ANKHA 60 mm

WHPMHE 40 mim

TONWMHHS 10 mm

O7_rpas 6 mm

Mog_BWHT 6,4 mm

Moa_wrudT 4mm

Dacka_noa_BWMHT 0,5 mm

Macka_noa_wtkudT 0,2 mm

Material \ Crans 45 b
o) N a ok | conct |

50 36 8 5 5eh 13 0,5 mm A 0,2 mm Crane 45 :

3 120 30 18 3 6,4 mm i5 1 0,5 Crane 45 ¢

@l 0K | Cancel I

Pucynok 39

MpuMep COOpPKM C [ABYMSI 3K3EMMASpaMuM MAuTbl B Pa3HbiX KOHMUrypaumsix
NPUBEAEH HUXKE:
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Pucynok 40

1 — xondurypaumst «imHa = 60»
2 — kondurypauus «yiuHa = 120»

3aknro4yeHue

Co3faHue aeTanen, ynpasisieMbiX TabnvuamMu napameTpoB — oauH U3 3dEKTUBHBIX
MHCTPYMEHTOB pa3paboTku MOBTOPHO WCMOSIb3YEMbIX KOMMOHEHTOB. HecMOTps Ha
ornpefeneHHble TPYAHOCTM, BbITEKAOLWME U3 HEOBXOAMMOCTM MOAK/YATb MUCTOYHUK
AaHHbIX K pa3pabaTbiBaeMblM KOMIMOHEHTaM, peanu3aumsi yKasaHHOW BO3MOXHOCTU
BECbMa HarnsiAaHa 1 nocne HebosbLION TPEHMPOBKM HE BbI3bIBAET HUKAKMX TPYAHOCTEN
Y NPOEKTMPOBLLMKA.

OCHOBHasi 06nacTb MPUMEHEHWUSI MAPaMETPU30BAHHBLIX KOMMOHEHTOB — 3TO
CTaHAAPTM30BaHHble [JeTanu. be3ycnoBHO, co3gaHue Tabnuy napaMeTpoB — 3TO
AOMONHUTENbHLIA TPYA, KOTOpbIA, K TOMy >e, TpebyeT onpeaeneHHOW CTporoct B
NPOEKTUPOBaHNM. TeM He MeHee, KaK MoKasblBaeT MpaKTWKa, 3HauuUTeNbHasi 4acTb
paboTbl MPOEKTUPOBLLIMKA 3ak/lo4vaeTcs B Ay6NMpOBaHUMM  yXe  CyLLECTBYHOLUX
pelleHnit. KOHKPETHOe MHOXECTBO MOBTOPSIOLLMXCS KOMMOHEHTOB 3aBUCUT OT 0611acTy
paboTbl MPOEKTUPOBLLMKA, OAHAKO MOXHO AaTb CNeAylolyl0 PEKOMEHAALMIO: eCcsin Bbl
MCMNOJIb30BanM KOMMOHEHT B Pa3HbIX UCMOMHEHNUSX UK pa3HbIX TUMOPA3MEPOB ABaXAbI,
TO MMEET CMbICN CAENaTb €ro NapaMeTpu3oBaHHbIM.

B paborte aBTopa [4] paccMaTpuBanocb A06GaBNEeHME YpaBHEHU CBA3M Ha
pa3MepHble napaMeTpbl. YKasaHHbIM  WMHCTPYMEHT XOpOLWO [JOMOMHSAET Tabnuupl
napameTpoB. CpaBHMBasi BO3MOXHOCTM YpPaBHEHUA M Tabnul, MOXHO OTMETUTb, YTO
OCHOBHOE Ha3HaY€HWe YpaBHEHUI — 3TO 3afaHWEe COOTHOLUEHUIA MeXAy OTAESbHbIMU
pa3MepaMu NapaMeTpamu, Harnpumep — [ANMHa HanpaBAsoLWEN YacTU KOHAYKTOPHOM
BTY/IKM paBHa 2-3 AMaMeTpaM cBeprieHus. [JobaBneHue YpaBHEHWI CPaBHUTENIbHO
npocTo.

Tabnuubl >Xe NO3BONSOT XPaHUTb 3HAYEHUS MapaMEeTPOB, He CBSA3aHHbIE
(YHKLMOHANBbHO U AOMONHUTENbHBIN TPYA MO UX CO3AAHUI0 OMpaBAaH /inlb B ClyYae,
Korga KOMMOHEHTbI 6yayT UCMOJIb30BaThCS MOBTOPHO M HE OAWH pa3, C OAHOW CTOPOHBI,
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a C ApYrov — ec/iv MOXHO OrpaHUYMTb MHOXECTBO COYETaHUA pa3MepOB KOMMOHEHTOB
Pa3yMHbIM KOIMYECTBOM KOH(UIypaumn.

CpaBHuBas BO3MOXHOCTM Solid Works n AutoDesk Inventor, MOXXHO OTMETWUTb,
yto B Solid Works OCHOBHOM ynop caenaH Ha KOHdWrypaumm, KOTopble MCMOMb3YHTCS
He TONMbKO Kak o06nactm AN  XpaHeHWs 3Ha4YeHu napamMeTpoB pa3MepoB.
KoHdurypaumm no3sonsioT, HanpuMmep, co3gaBaTb BEPCUM OAHOMO KOMMOHEHTa — OT
3CKM3HOr0 nNpoeKkTa A0 roTOBOro M3genust Mnu cosfaBaTb COOPKM C pasHECeHHbIMU
KoMnoHeHTamu. C Apyron CTOpOHbl, B paboTe MCMonb3yercs cam KOMMOHEHT U ero
KOHKpeTHasi KoH(Urypauus, Toraa kak B Inventor npu co3gaHumn Tabnuubl napameTpoB
co3aaeTcsa npousBoasLLas 0bobuweHHas aetanb («pabpuka»). B cbopkax ncnonbaytorcs
3K3eMnnspbl, co3aaHHble habpukon. C KOHLENTyanbHOM M NPaKTUYECKON TOYEK 3pEHUS]
3TOT noaxopn 6onee ynobeH. Bmecte C TeM, OTCYTCTBME KOH(Urypauun OTAEbHOrO
KOMMOHEHTa B Inventor HECKOMBbKO 3aTpyAHSET paboTy C HUM. TeM He MeHee, B3auMHas
KOHKYpeHuns (n B3aumHoe BnusiHne) CAIP pa3nuuyHbiX NpOM3BOAUTENEN MOBbILLAET
yAo6cTBO paboTbl C 3TMMM NPOrpaMMHbLIMU NPOAYKTaMM ANSt KOHEYHbIX MOSIb30BaTENEN.
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