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BBEJIEHUE

CoBpeMeHHbIE IPOOJIEMBI, CBA3aHHBIE C OOecrneYeHHeM Oe30MacCHOCTH,
00yCIIOBJIEHBI, MIPEXJIE BCEro, 00OCTPEHUEM MPOTUBOPEUUS MEXKAY MOTPEOHOCTIMHU
YeJIOBEKA U BO3MOXKHOCTSAMM OKPYKAKOLIEH CPeIbl 110 UX YAOBJIETBOPEHUIO.

ObecrieueHne 0O€30MAaCHOCTH IIEPCOHANA, HACEJIEHHU M OKpYKAIoIIeH
OPUPOJTHOM cCpenbl SIBISIETCS OCHOBHBIM TpeOOBaHMEM IpU IPOEKTUPOBAHUU
OMAaCHBIX MPOU3BOJACTBEHHBIX OOBEKTOB, K KOTOpPBIM corjacHo - DeaepalibHOro
3akoHa “O NpOMBIIIEHHON 0€30MaCHOCTH ONACHBIX MPOU3BOACTBEHHBIX OOBEKTOB”
OTHOCSTCS NPeANPUATUS HEPTETa30BOro KOMIUIEKCA.

B nHacTosiee Bpems yke TpyAHO NPUCTABUTh PabOTy HaJ MPOEKTOM OOBEKTOB
HedTera3oBoro Komiuiekca 0e3 MPUMEHEHHS CHCTeM aBTOMAaTU3HPOBAHHOTO
npoektupoBanusi (CAIIP), mockonbKy mporecc MPOEeKTUPOBAHUS MMEET TOBOJBHO
CIOKHBI WTEPAllMOHHBIA XapakTep W €My CBOWCTBEHHO HEOJHOKPAaTHO
BO3BpAILATHCS K HaYaly [IPOEKTA.

CucTtembl aBTOMaTU3alMK POEKTUPOBAHUS B HACTOSIIIEE BPEMsI MOTYUMIH CTOJb
IIMPOKOE PaCIPOCTPAHEHHE, YTO CTAJIM HE3AMEHUMBIM HHCTPYMEHTOM [P POBEICHUH
NPOEKTHBIX paboT B OOJBIIMHCTBE OTpaciiell MPOMBILUIEHHOCTH. B cBs3u ¢
MIOCTOSIHHBIM PA3BUTHUEM MPOTPAMMHBIX MNPOAYKTOB, POCTOM HX (PYHKUMOHAIBHBIX
BO3MOKHOCTEH M pAacCUIMPEHHEM BO3MOXKHBIX 00JacTeil NpUMEHEHUs], BO3HUKAET
aKkTyajgbHas 3ajjaya CO3JaHHUs  CHELUAIbHBIX  Y4YEeOHO-METOJUYECKUX  KYpPCOB,
OIMHMCHIBAIOMIUX  (PYHKIIMOHAJBHBIE BO3MOXKHOCTH MPOTPAMMHBIX  MPOAYKTOB B
NPUIOKEHUH K OTpaciieBol crienupuke NpearnpusTuil HeprerazoBoro KOMILIEKCa U UX
npoduibHbIX By30B.

C mnosiBIE€HHMEM COBPEMEHHBIX CHUCTEM TBEPIOTEIBHOIO W HOBEPXHOCTHOIO
[IapaMETPUYECKOr0  MOJEJIMPOBAHUSA  HECKOJIBKO  M3MEHWICS  NOAXOA K
IPOEKTUPOBAHUIO OINACHBIX MMPOM3BOACTBEHHBIX OOBEKTOB Kak TakoBOM. Ecnu panee
UH)XeHep padoTai B IByMEPHOM IPOCTPAHCTBE M BBIHYXKJEH ObLI BOIUIOIIATH CBOU
U7eu B IUIOCKUX YepTexkax, TO TeNepb y HEro MOSBUIACh BO3MOXHOCTb TBOPHUTH B

peaIbHOM TPEXMEPHOM 00BEME, HE 3aJyMbIBAsACh HAJ TE€M, KaK BBIYEPTUTH Ty WIH
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UHYI0 TpoeKlHio o0bekTa. To ecTh MpOoeKTUpOBaHUE HIET HE OT YepTexa K
TpEXMEPHOMY OOIMKY OOBEKTa, a B 00paTHOM HaMNpaBJIEHUU - OT IPOCTPAHCTBEHHOM,
TPEXMEPHOU MOJIENIN K aBTOMAaTUYECKU CTEHEPUPOBAHHBIM YepTexkaM. Takou moaxon
K MPOEKTUPOBAHUIO YIO0OEH €lE U TeM, YTO CO3JaHHas TpEXMEpHas TeOMETpHUs
00BbeKTa MOXKET OBITh IepefaHa B JIIOOYI0 pPACUETHYIO MpOrpaMMy [UIsl aHajau3a
TEXHOJIOTHYECKHUX, IPOYHOCTHBIX WM JIPyTHX CBOWCTB, a TakK Xe JJIA
MOJIEJIMPOBAHUS IIPOLIecca U3TOTOBICHUS 000PYAOBaHUS.

K konmy 80-x roxoB MNpoULIOro ThHICSYETIETHS MHUPOBOW DPBIHOK CHCTEM
aBTOMATU3UPOBAHHOTO MPOCKTUPOBAHUS MOXHO OBUIO YCJIOBHO pa3/iejUTh Ha JBa
cermeHTa: CAIIP HM)KHEro M BEpPXHEro YpOBHS. JTO JeleHue ObLIO 00YyCIOBIEHO
(YHKIIMOHAJIBHOCTHIO, CTOMMOCTBIO U, KaK CJIEICTBHE, PaCPOCTPAHEHHOCTbIO ITHX
cucteM. CHCTeMbl HMKHETO YpOBHS - 3JeKTpoHHble KylbManbl U AUtOCAD-
1o/100HbBIE CHCTEMBI, pabOTall Ha MEPCOHATBHBIX KOMITBIOTEpPaX U OBLIU JOCTATOYHO
JIEHIEBBI, YTO U OMPEAEIISII0O UX pacnpocTpaHeHHOCTh. CUCTEMBI BEPXHETO YPOBHS -
"tsokenbie”  kommiekchl  (Unigraphics, CATIA  w  T1.1.), H3HAYaIbHO
OpPUEHTHUPOBAaHHBIE Ha JIOpOrue Tpaduueckue padoure cranmu moa UniX camu Toxe
ObUIM JTIOpOTME M CJIOKHBI B M3yueHUU. lcronb3oBanuch OHHU, Kak MPaBUJIO, B
POEKTUPOBAHUH aBTOMOOMIIEH, CAMOJIETOB U T.II.

B nawane 90-x mosBWIICS HOBBIM Kjacc NMporpaMMHBIX mnpoayktoB - CAD-
CHUCTEMBI CPEJTHET0 YPOBHSI, KOTOPbIE TIEPEHSIIN Y "TSHKENBIX CUCTEM BO3MOXKHOCTH
TBEPJIOTEIBLHOIO U MOBEPXHOCTHOIO MOJEIUPOBAHUSA, @ Y '"JErKUX - OTKPBITOCTH
uHTepdeiica (BO3SMOKHOCTh HAITUCAHUS MPUKIIAJHBIX MPOTPaMM) U JOCTYITHYIO LICHY.

Ha nannbeiii momenT peiHOK CAIIP «cpemHero» ypoBHs NMPEACTABICH LEIbIM
pSAOM  MPOTrpaMMHBIX  MPOJAYKTOB, KOTOpble paboOTalOT Ha MEPCOHAIBHOM
koMmmproTepe B cpeae Windows, MMEOT OTKPBITBIA HHTEp(Ec M CKBO3HYIO
napameTpuszanuio. OIHaKO 1ajJeKo HE BCE MPOrpaMMHBIE KOMIUIEKCHI B IIOJHOW Mepe
MOKPBIBAIOT MOTPEOHOCTH OTEUYECTBEHHBIX HWHMKEHEPOB, KakK B  MOIJICPKKE
POCCHICKHX CTaHAAPTOB, TaK U (YHKLIHUOHAIBHOCTH U MPOCTOTE UHTEpPeiica.

Ucnons3oBanue CAIIP mno3Bonsier Ha 3Tane pabo4yero MPOEKTUPOBAHUS

OLCHUTDH 06’L€MHO-HJIaHI/Ip0BO‘IHBI€ peUICHUs, BbLIIIOJIHUTL IIPOBCPKY B3aUMHOM



yBSI3KH 000pYIOBaHUS HA TaIe MPOSKTUPOBAHUS, BOZMOKHOCTH OBICTPOTO BHECEHHS
WU3MEHEHHUH B CYIIECTBYIOLIUH MPOEKT, a TAK)KE COKPATUTH BPEMS IPOCKTUPOBAHUS U
NPaKTUYECKH JI0 HYJISI YMEHBIIUTH KOJUYECTBO OIMMOOK, KOTOPHIE paHee BISBIISIINCH
TOJILKO Ha CTAIUH WU3roTOBJIEHUS. OrPOMHBIM IUTFOCOM TaKXKe SBJISIETCS HaJU4ue He
TOJILKO YEPTEkKEH, HO U BHJIOB B M30METPHUH, YTO YIPOIIaeT paboTy, MpeaCTaBICHHS
U3IeNUsl B IEJIOM, YIpom@as MOHTaX M KOMIIOHOBKY. OTH BO3MOXXHOCTH
coppemenneix ~ CAD  (computer-aided design -  aBTOMaTM3MpPOBAaHHOE
NPOCKTUPOBAHUE) [AKETOB IPH MPOCKTHPOBAHUH OMACHBIX MPOU3BOJICTBCHHBIX
00BEKTOB, YTO B CBOIO O4Yepe/b MPUBOIUT K MOBBIIMICHUIO HAJICKHOCTH ¥ CHUKECHUIO
ABapuHHOCTM Ha NPEANpUATHAX OOBbEeKTaX HePpTerazoBoil cdepsl 3a CYeT
o0ecrieyeHns Ka4yecTBa MPOSKTHPOBAHUSI.

O/HaKO HAJIMYKE JIaXKe CAMOTO COBEPIICHHOTO MPOIYKTA CIIe HE TapaHTUPYET
ycrexa. Hacrama owepenp, MoXkamyid, caMOro Ba)XHOTO W OTBETCTBEHHOT'O JTara
paboThI ¢ MPOrPaMMHBIM 00eCTieYeHuEM — BHEIPEHUSI.

Msbr  mpemmaraem Bam  Hadate  ocBoeHwe  cucrembl  SolidWorks
C MPOCKTUPOBAHUS  TEXHOJIOTUYECKHX  TPYyOOINpPOBOJIOB, Kak  HaumOoiee
pacrpocTpaHeHHBIX OOBEKTOB MPEANPHUIATUNH HEPTEra30BOro KOMILIEKCA, MIOCKOIBKY
OHM WJIICAUTHHO TMOIXOIST JIsi TPUOOPETEHHs] HABBIKOB PAa0OOTHI C MPOTPAMMHBIM

MPOTYKTOM.



1 OCHOBHBIE NPUHIMUIIbBI U DTAIIbI TBEPAOTEJIBHOI'O
IMPOEKTUPOBAHMUS B SOLIDWORKS

B nacrosmiee Bpems maker SolidWorks 3aBoeBbiBaeT mpouyHbIe MO3HMIMK Ha
NPOMBIIIICHHBIX MpeAnpusTusx Poccuu. J[aHHBIA MPOIYKT MpPEACTaBICH (BUPMOW
SolidWorks Corp. (mompasneneHue wu3BeCTHOH (paHniry3ckoir ¢upmbl Dassault
Systems — mpoussoautens CATAI), npeacrasiser cobol cucTeMy 3-X MEPHOTO
TBEPJOTEIIBHOTO MApaMETPUYECKOTO MPOCKTUPOBAHHUS MEXaHHUYECKUX Y3JIOB H
KOHCTPYKIIUH, pazpabotanHyto crerpanbHo aist Windows,

IlepBast Bepcuss cucrembl  SolidWorks, paspaboraHHass Ha  OCHOBE
reomerpudeckoro sjapa Parasolid, Bemmia B 1995 romy, ¢ oktsaops 1998 r.
SolidWorks yxe mo3Bossser OoQOpMIISITH KOHCTPYKTOPCKYHO JIOKYMEHTAIMIO B
cootBercTBUM ¢ ECK/I.

SolidWorks - sBusercs  momHoueHHBIM  Windows-mipunoxeHuem,
pa3paboTaHHBIM CHCIHAIBLHO TSI HCTIOJIB30BAHMSI HAa TIEPCOHAIBHOM KOMIIBIOTEPE.

ITpouecc koHcTpyupoBanus ¢ mnomoinpo SOlIdWOrks ne 3akandwBaeTcs Ha
pa3paboTke OOBEMHBIX JIeTalieii M cOOpouHBIX enuHuIl. [IporpamMma mo3BOJISET
ABTOMATHYECKHU CO3/IaBaTh YSPTEKHU IO 3aJaHHON TBEPAOTEIBLHON MOJICIH, UCKITIOYast
OmMMOKH TPOEKTaHTa, HEW30€)KHO BO3HUKAIONIME TIPH HAYEPTAHUH MPOCKIIHIA
u3zenus BpyuHyto. Muctpymentapuii SolidWorks mo3somut BaM 0e3 Kakux-iaubo
3aTPyAHCHUH BbIUECPUYMBATH CCUCHHS M MPOCKIIMU PA3IMYHBIX BUJIOB, CTPOUTH pa3pes
1o pa3pe3y, BBIOMpATh CIOCOOBI TPEACTABICHHUS MAHHBIX, JTOMYCKH W TOCAJIKH,
pa3MepHbIe JIMHUHU, CIPABOYHBIC HAAMUCH M T.I., & TaKXKe YIPaBJISATh pa3MepamH,
mpuPTaMu, TOJIMUHAMH JTHUHHHA, TOYHOCTHIO OKPYIJICHMH M, YTO BeChMa BaXXHO,
ABTOMATHUYECKU CO3[aBaTh CHEIU(PHUKAIMIO MAaTEPUAIOB ISl COOPOYHOTO HYepTexka.
Taxum obpaszom, mpu paspadorke SOlidWOrks moMuMo yHHUKaIbHBIX BO3MOKHOCTEH
TBEPOTEIHHOTO MOJICIIMPOBAHUS OBLIN MTPEyCMOTPEHBI BCE CPEICTBA ISl CO3AHMS

ACTAJIBHOI'O YCPTCIKA.



SolidWorks mo3Bonsier co3mgaBaTh JETAIBHBIE, COCTOSIIME M3 HECKOJIBKUX
(opMaTOK MPOM3BOJICTBEHHBIC YEPTEKHU HA 0a3e y»Ke rOTOBOM TPEXMEPHOU MOJICITH.
Yeprexkd MOT'YT BKJIIOYATh B ce0s pa3iudyHbIC YECPTEKHBIC BHJBI C aBTOMATHYCCKOMN
IIPOCTAaHOBKOW pa3MepoB, pa3udHbIC MpUMeYaHus U noaepxuBaoT momumo ECKJ]
OOJIBIIMHCTBO MEKIYHAPOJIHBIX CTAaHIAPTOB. B JOMOJHEHHWE K 3TOMY, YEPTECIKHU
neraneii SOlIAWOrks siBastioTCSl MOTHOCTBIO acCOIMATUBHBIMU C (halijaaMu AeTalieH,
Ha 0a3e KOTOPBIX OHM OBLIH MOTy4YeHbI (BKIHOYas BCE pa3MEpPHBIC COOTHOIICHHS).

SolidWorks nonnepskuBaet yepréxnbie ctangaptel ECKJ], ANSI, SO, DIN,
JISu BSl u naér BO3MOXHOCTh CO3/1aBaTh TaKUE DJIEMEHTHI YepTeka, KaK CJIOKHBIE
(momaHbI€) pa3pe3sl U CEYCHHMsI, MECTHBIC BUABI M T.JI. A 3TO U €CTh TO, YTO OOBIYHO
TpeOyeTCs U CO3/IaHUs IMOJTHOIICHHOTO MPOMBIIIJICHHOTO YepTeKa.

YroO6pl  MakcUMU3HpPOBaTh  3(P(PEKTUBHOCTH  KOJUIEKTUBHOM  paloOTHI,
SolidWorks no3BousieT co3naBaTh CETeBbI€ B3aMMOCBSI3U (B TOM YHCIIE — C BBIXOJIOM
B UHurepuer) B mobom ¢aiine SolidWorks, Bkimrouas yeprexu. EcrecTBeHHO, 9TO
JAr00ble  TPUMEYaHWs, OTHOCSIIMECS K  TPEXMEPHOH  MOJENM,  BKJIOYas
TCOMETPUYCCKHE COOTHOIICHUS, IIEPOXOBATOCTH IIOBEPXHOCTEH, 0003HAUCHHUS
CBapHBIX COCJAMHEHHH W TPOYME CHMBOJIBI, a TaKXe CETEeBbIC B3aMMOCBS3H,
ABTOMATHYECKU MOTYT OBITH OTPaKEHBI Ha yepTexe. Ita BosMokHOCTh SOlidWorks
YHHKAaJIbHA.

CuctemHbIe TpeOoBaHus K Moayny npoekrupoBanust SolidWorks:

[TopnepxuBaeMble onepanronHbie cuctembl Microsoft® Windows®

SolidWorks 2004 SolidWorks 2005 SolidWor ks 2006
XP Professional (32-bit)  XP Professional (32-bit)  XP Professiona (32-bit)
2000 Professional 2000 Professional 2000 Professional

XP Professional (64-bit)  XP Professional (64-bit)
TpeboBanus K KOMIBIOTEPY U MIPOrPAMMHOMY 00€CTICUCHHIO!
OnepaTtuBHasi - Munumym: 512MB RAM, mis neraneit < 200 351eMeHTOB U
namMsATh coopku < 1000 KOMIOHEHTOB
Pexomenayercsi: 1GB wunu 6ombine Jeranu > 200 aiemMeHTOB

-1 coopku > 1000 KOMITOHEHTOB
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Buneo - Munumym: IIporectupoBaHHbIe TpapuUUecKHe KapThl IS
pabounx CTaHLIUM c MOAICPIKKOM OpenGL u
MPOTECTUPOBAHHBIC IPABEPHI K HUM.
Pexomenayercsi: CeprudunupoBanabie TpaduuecKkue KapThl
-t paboumx craHmuid ¢ momaepxkkor  OpenGL  wm
MPOTECTUPOBAHHBIC JIPAaliBEPHI K HUM.
Ipoueccop - Intel® Pentium™, Intel® Xeon™, Intel® EM64T, AMD®
Athlon™ pnu AMD® Opteron™
Jl1st MakcuMaibHO ya00HOU U 3P PeKTUBHON pabOTHI CO CI0KHBIMH COOpPKaMH,
COCTOSIIIMMHU U3 COTEH DJIEMEHTOB PEKOMEHTyEeTCs, YTOOBI BUPTyaJIbHASI TAMSTH B 2 U

OoJiee pasza mpeBbllana OnepaTUBHYIO.

1.1 3anyck nmporpamMmmbl

3armyck MporpaMMbl OCYIIECTBIISICTCS IICITIKOM TIO SIPJIBIKY Ha paboueM
crone wiu [TYCK—ITPOI'PAMMbI— SolidWorks.

Cpa3y mnocne 3amycka SolidWorks otkpoercst uHTepdeiic, rae BBl CMOXKeTe
m6o OTKpBITL & cymecTByromue (Gainbl aeraneil, cOOPOK WM YepTeKeH WiIu

Co3nate U HOBEIE haiinel neTaneil, COOPOK U UepTEKEH.

=
Dafin  Bua  MHCTpYMEHTE! ¢
IDEHES 2R Y- - AR | BER-NEB-82

1.2 Ctpykrypa cpeant SolidWorks

OCHOBHBIE BUJIbI BBITIOJHSIEMBIX paboT B cpeae Solidworks.

OKHO HaYaJIbHOM 3arpy3KH MO3BOJISIET BEIOPATh OAUH U3 PEKUMOB PaOOTHI.
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Hosbid gokymedT SolidWorks

% TpexmMEpHOE NPEACTABNEHHE 0AHOMD KOMIOHEHT A,
DeTans

&

Chopka

=B

YepTem

TpEXMEpHOE PACNONOXEHHE ABTANEA 0 ADYTHx cOopo.

ﬂonnnnnrenbhblﬁl Ok |

ABYXHEDHEI TEXHHYECKHA YepTen, 0BbIHHO ASTanK M cOopiH,

OTreHa |

H2 %» OO6plyHO paboOTy HAYUHAIOT C

CO3/1aHUSA JI€TaJEH.

» COOpKy MOXXHO C€O31aTh W3 YKe
paHee CO3MaHHBIX JIeTaJICH.

» UYepTexu MOXKHO co3JaTh Ha 0ase
paHee CO3IaHHBIX JIeTajlel WIIH

Cnpaeka | C60p0K-

Bce o0bexTel SOlidWorks, co3manubie B pasHBIX peXHMax HMEIOT MEXIy

co6oii Bzanmabic ACCOLIMATUBHBIE CBSI3U!

Crpykrypa padoueii cpenbl SolidWorks npeicrasieHa Hike Ha pUCYHKE.

i
Ty daiin Mpaska B Brraska MHCTpymedTel FeatureWorks MechSoft Okwo 7 =& x|
[DPHER RR[9-C-Rnes HE D -NE 2220 S AQAe@-
|@[d ¢ B K- |BONS@R)a ) i+ LEb | ADTH % 2] 0886
LY B
@ Aetansz [Tanenu MHCTPYMEHTOB

=

[A] Mprrevatig
¥ @ CEA3L NPORKTOE
MaTepHan <He ykasaH =
[+ ﬂ QLEEWEHHE
%y Cnepeam

& Ceepy

Q Cnpasa

I_, McxoaHan Toqka

JlepeBo KOHCTpYUpPOBaHUS

-

NEl

CHCTEMA FOTOES

2|

e

i}
“

O6nacTe HocTpOeHUs

=

<«

A8

|5-"r0n: 90.00rpaaycos /|He,ﬂoonpeﬂen9H |_|PenaKTMpyech:,ﬂ,eTanb |_|_ ? i

Ctpoka coCcTOsIHUS

CrpykTtypa paboueii cpeibl

CocTaB TJIaBHOTO MEHIO:

1. ®aiia (File) — BeimonHenue onepanuii ¢ dainamu.

2. IIpaBka (Edit) — BemmosnHeHUe onepanuii ¢ 00bEKTaMH.
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3. Buxa (View) — u3meneHue crocoba oToOpakeHHs 00bEKTOB.

4. BeraBka (I nsert) — BcraBka 00BEKTOB U3 APYTUX MPOTPaAMM.

5. HucrpymenTbl (TOOlS) —HACTpOMKH CHUCTEMbI, HHCTPYMEHTBI JIs
TIOCTPOCHHUHI.

6. OKHO — TIepex01 MEK Ty OKHAMH, H3MEHEHHE PACTIONOKESHHSI OKOH.

7. ? IloMomb — MOJTy4eHUE CIPABKU O MPOrpPaMMe.

JEPEBO KOHCTPYHWPOBAHUA — cnyxuT [ peaakTUPOBAHUS YiKe
MIOCTPOCHHBIX OOBEKTOB, B JII0OOH MOMEHT BPEMEHH MOYKHO KOPPEKTHPOBATH JIFO00EC
MIOCTPOCHUE, CeTIaHHOE KOT/1a-To paHee. MI3MeHeHe paHHETO TOCTPOCHUS MTOBIIHSICT
Ha CBS3aHHBIC XapPAKTEPUCTUKHU MOCICTYIONTUX MTOCTPOCHUM.

ITepen Tem kak npucTynuTh K pabore B SolidWorks, senatenbHO HaCTPOUTH
MIOJIB30BATEIIbCKUN HHTEp(DEHC — 3TO MO3BOMUT Oosee 3(h(PEKTUBHO HCIIOIH30BAThH
Bo3MOHOCTH anHON CAD-cuctemsr.

s HACTPOMKH uHrepdeiica HEO0OX0IUMO OTKPBITh
UHTCTPYMEHTBI-HACTPOUKA Bkiaaka Ila”Heab WHCTPYMEHTOB, TE
yCTaHABIWBasg WIA YyOupas TaJOYKM Ha COOTBETCTBYIOIIUX TAHEISIX, MOXKHO

BKIIFOYUTDH UJIN OTKIIFOYUTDL ITAHCIIN HAa DKPAHC.

Hactpoina

MaHek HHCTRYMEHTOE l K.otdaHae! | MeHio | KnaBMa‘rgpa] MapatieTpi |

1~ NaHens MHCTpYrEHTOE
[~ 2Ds3D I Bbifiop 3anemeHToR
I BhIpOBHATE v nucToEiE MeTann
[~ npHMeyaHHa [ cumynaumMA
™ chopka ™ ackus
¥ BramuTe amcneTyep komang | pasmeper/BsaumocEAsH
[ rkpuesie I Salidworks Office
[~ ueprex [ MHCTPYMEHTE cinaiina
[~ anemeHTel ¥ craHgaprHan

I wpwgr [~ GTaHIAPTHEIE EWdbl
I~ o v noeepsHOCTH
[ doprar AuHuM [ WHCTPYrMeHTEl
™ makpoc ¥ Bug
MHETPUMEHTEI A0 AWTERHOR [~ Solidworks & MHTepHeTe
$Popbl
[ enpasounan reometpua [™ ceapHas aeTans
I PasHectu
I KpynHble sHaqku
v OTofpasuTe BCNABIBAWME NOACKAZKK
V¥ HcnonesosaTe KpYMHES NOACKESKH

,Tl OTtiena | i |
[MPUMEYAHMUE. Bonpmmum turocom uHTepdeiica SolidWorks — to gro on

COACPKUT KHOIIKHM-KOMAaHABI — KOTOPBIC 3aMCHANO LCJIbIC IIAHCIIM HHCTPYMCHTOB,
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KOTOpbIE MPUXOIUTCS HCIOJb30BaTh OYEHb pEIKO, HO 0e3 HuX He OOOWTHUCH
e o
(Harmpumep — Komanowl uncmpymenmoe = °, Komanowl cnpaeouroii 2eomempuu

& Komanow CMAaHOAPMHBIX U008 - ).

Jlns moGaBiieHUsT OTICNBHBIX KOMaH TepeiauTe Ha BKIaAKy KomaHabl, BbI
CMOXeTe J00aBUTh WIM yOpaTh OT/AENbHbIE 3HaYuKH Ha 3KpaHe. g yaoOcTBa Bce
3HAYKU-KOMaHIbl pa3ouTel mo kateropusm (Hampumep - Cmanoapmnuas, Coopka,

Cnpasounas ceomempust, Pazmepwil Bzaumocessu).

Hactpoiua @@

MaHens uHcTpymerTos  KomMaHas! |MEHIO] KnaBua’rgpa] I'Iapame’rpbll

K.areropuu;
P KHonku

[118BaH0WME NAHENM MHCTRYMEHT OB

o+
o o+

2De3D ~
Solidworks Office a

ARG
Bua 25 e Bl | I¥| B
Dbl

Brifiop 3 netieHToE
BLIpOEHATE (a| &
WHCTpUMEHTBI

HHETPYMEHT I ANA AWTEAHOM $Opibl
WHETpYMEHTE CinaliHa

Kpuesie

NucTosol MeTann CranpapTHbie BUAbl
Marpoc v KioMaHab! CTaHASPTHEL BHACE

K|& kY

BEIGEpHTE KATEMDPWID W HEKMUWTE HA KHONKY, YTOGE! YEMLETE ONHCAHHE.
[MepeTawpTe KHOMKY B MOGY0 NaHEE WHCTPYMEHTOE.

OnucaHue
F.omaHab! CTaHAAETHEIR BHLOE

oK. I OTiieHa ‘ ? |

YroObl 700ABUTH 3HAUOK HA MaHEb HHCTPYMEHTOB, HEOOXOIMMO HAWTH €ro B
COOTBETCTBYIOIIEH Kateropuu (mas HOBHYKOB BO BKiIagke Onucanue naercs
KpaTKoe ONMHCAaHWE KOMaHbI), a 3aTeM, HaBes Kypcop MBI, HaXKaTh JICBYIO
KHOIIKY M yAepKuBasl €€, meperauuTe 3HA4OK B ynoOHOe g paboThl MECTO Ha
’KpaHe, U OTIyCTUTE KHONKY. /locTaBieHHbIN 3Ha4Y0K 0TOOPa3UThCS Ha dKpaHe.

UToOBl yIanuTh KHONKY-KOMaHIy HEOOXOJIUMO «CXBAaTHUTH» 3HAYOK Ha DKpaHe
U TepeTaliuTh ero B OKHO HacTpoek. llocie Toro, kak KHONKa MBI Oynaer

OTIIYHOICHA, 3HAYOK YAAJIHUTBCA C 3KPaHa.

1.3 IlocTpoenue 00bEMHON MOeTH

Bocnonb3yemcs knomkoit Co3aarh O, BbIOEpeM 1mabsioH " Jlerauab” . Bel

YBUAUTE TOJb30Bareibckuii mHTEpdeiic SolidWorks, kak u Bo Bcex Window —
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PWIOKCHUAX. B BepXHeH 4acTh HaXOJIUThCS MEHIO, Yepe3 KOTOPOES MOKHO BBI3BATh
MHOYKECTBO KOMAaH/I.

[Iporecc co3manus MoJieId HAYMHACTCS C TIOCTPOSHUS ICKH3a, a MOCTPOSHUE
ACKHM3a HAYMHACTCS C BHIOOpa 0a30BOH IIOCKOCTH, B KOTOPOH OYACT MPOMCXOIMTH
MIOCTPOCHUE IBYXMEPHOTO ICKH3A.

[Tocne Bcex MaHUMy AU ¢ KHOMKaMu Haxkmute OK .

[Tpuctynum k co3ganuto netanu — MaaHen.

Jns MIPOEKTUPOBAHUSA JAHHOU JeTanu MOKHO

HCIIOJIB30BATBCA HCCKOJIBKO IIPUCMOB. K BalliIcMy BHHMAaHHIO

npeaoCTaBIACTCA OJHUH U3 IIPUCMOB.

1. BriGepete 6a30ByI0 IMIOCKOCTH & (LenKHYB MO HEH JIeBOM KHOMKOM

MBIIIN) U HAXKMHUTE KHOIIKY € ICKHM3, MOCIIC YEeT0 B MPABOM YaCTU aKTUBU3UPYETCS

aHEb JCKM3.

[DEpEEe 2Q|9-¢-[RREs|iEH n-HE-02 | ee |slaaqacsBd - gO0@IIN |
|@-[H ¢-8 kK- [Eo\NOORDeNiv* LELG ADIELL 2[4 880060 0@
e
4 e
3Ha4Y0K U Ha)Xarasd HKOHKa CBUACTCILCTBYET O TOM, 4YTO MEI

HaxOJMMCS B PEKUME CO3AaHUA ICKU3A.

[TPUMEYAHMUE. B kaxapiii MOMEHT BPEMEHHU Ha SKpaHE MOSIBIAIOTCS TOJIBKO
T€ UHCTPYMEHTHI, KOTOPbIE HEOOXOJIMMBI B TOM WJIM MHOM pexkume padoThl. Takoii
Croco0 opraHu3aluy MO3BOJISET U30€KaTh YpEe3MEPHOU MEPETPYKEHHOCTH SKPaHa.

2. Co3magnM dCKHU3.

[IpucTynuM K MOCTPOEHUIO KOMIIOHOBOYHOTO 3CKM3a. KOMIIOHOBOYHBIN 3CKU3

COACPKUT BAKHBIC OOBEKTHI U Pa3MEPbBl B OTHOM 5CKH3C.

[NPUMEYAHMUE. KenarenpHO HAYMHAThH MOCTPOEHUE OT 0A30BOM TOUKU ‘j** -
3TO TOYKA HayaJla 0TCYETa KOOPANHAT.
[TocTpoenne »ckM3a HAuYHEM C OTpe3Ka, BbBIOEPEM KOMaHAY  JMHUS U3

MHCTPYMEHTAJIIBHOM NAHEIM IYTEM HABEICHUS Kypcopa MBIIIM HAa UKOHKY N

Ha)KaTHs JICBOM KHOIKH MBIIIIH.
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I[Ipu »>TOM Kypcop mpHOOpeTaeT BHI
KapaHjaiiia ¢ oKpy»HocTbto. [TogBenure Kypcop k
TOMY MECTY, T/Ie Bbl IUIAHUPYETE PaACIOJI0XKUTh

HaYaJIbHYHO TOYKY OTpPC3Ka, MU HAXMHUTC JICBYIO

KHONKY MbIU. [locime yero mepemecture Kypcop

K KOHEYHOM TOYKM OTpE3Ka U LICJIIKHUTE JIEBOU ,

KHOIKOM Mbln. [lpu mpoBeneHuu Kypcopa oOT
HAayaJIbHOM TOYKU TEKyllas JJIMHA OTOOpakaeTcs
paoM ¢ KypcopoM. Tak HaHECHTE BCE OTPE3KHU
TakuM  o0pa3oM, 4TOObl  KOHTYp  CEUCHHS ’(L@ ''''''''''''' L
HAIIOMHUHAJI ceUeHHE (IIaHIa.

B OKHE, rI1e Oyner
MPOU3BOJIUTHCS  MOCTPOCHUE ICKHU3A,

MacuratHan ceTka

HOJb30BaTe€Nh  MOXKET  YCTAaHOBUTH S LR D L
v MyHETHpORM

v AgTo-macwrad

CETKY, HaXaB UKOHKY

Wlar mMeay ocHOEHEIMU I—_|

AMHHAR CETEM: 10.000 2254
MacwmradHas cerka. OTKpOeTCs OKHO, e senovaraTeneHen TepRaE (1]

MEKAY MAAEHBIMH AHHHANM, E
rac cCiaeaye€r YCTaHOBUTL TIaJlOYKy B

MNpueazare

M g f

Jul037000%07%1 0m06pa3umb Macmma6Hy;o [ mpnuﬁspﬂas}:;:amnbm LAl aC e e TS

v TpHBAZaTE MO YZnam CeTku

Yuzno Touek NpHBASEM ’?

FABAOY MHMANMM PELWETE M L z

CCTKHU U YCTaHOBI/ITB HpI/IBHSKy 10 y3HaM [~ MpMeasate no g ’W

CCTKH. ITocne YCTaHOBKH BCCX

cemky. MOXHO 3a1aTh mNapameTpbl

napameTpoB Haxxmute OK.

[TapameTpsl MacITaOHOM CETKH MOYKHO BBI3BIBAThH B JIF00O MOMEHT.

[TPUMEYAHHME. Cetka naetr mojab30BaTENO0 BU3yallbHOE MPEACTABICHUE O
pa3Mepax | yriiax, TeM caMbIM 00Jierdasi IelCTBUS TOJIb30BaTEIIs.

[TPUMEYAHUME. TIlpu mnocTpoeHHH OCKU30B  HET  HEOOXOIUMOCTH
UCIIOJIB30BaTh «TOYHOE YEpPUYEHUE», JIOCTaTOYHO COOJI0IaTh KOH(PUTYpaALUIO
Oyayuiero sckuza. [locie 4ero KOHCTPYKTOpP MOXKET M3MEHUTh 3HaYeHHE JIH0O0ro

pa3Mepa, HAJTIOKUTD CBA3HU U OI'PpaAHUYCHHA.
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I[anee n3 0a30BOM TOYKH T MMpOBCANUTEC OCCBYIO JIMHHUIO C IIOMOIOBIO

KOMAH/IbI ——.

[TPUMEYAHUE. 3nauku ~— , % u JpyTye TPOSBIIAIONIME BO3JIE OOBEKTOB

(oTpe3koB, OKPYKHOCTEH U T.JI.) — O3HAYACT HAJIOKEHUE B3aUMOCBSI3H Ha 00BEKT, TaK

3HaYOK '~ - O3HAYAeT, YTO OTPE3Ky MPHCBOCHA B3aWMOCBS3h TOPU30HTAILHOCTH H
T.4. [Ipy mocTpoeHuu 3JIEMEHTOB 3CKH3a, HE CTapalTech YEPTUTH C TpeOyeMbIMHU
B3auMocBs3siMu (Hampumep, i TUHUKM — 3TO BEPTHKAIBHOCThH, TOPU30HTAIBHOCTD,
KacaTeJIbHOCTh; I OKPYKHOCTH — 3TO KOHIICHTPUYHOCTbD H T.1.), JaJIe€ MbI YBUIHNM,

KaK 5TOI0 MOXXHO ,Z[O6I/IT]E>C5I 0e3 Kakux-1uoo pr,Z[HOCTeI‘/’I.

Jlanee wucmosnb3yeM KOMaHIy 3epKajbHOe OTOOpakeHHe OOBEKTOB @ TUTST
yACepKUBas JIEBYIO KHOMKY MBIIIN BBIIETISEM OOBEKTHI, KOTOPHIE XOTUM 3€PKaIbHO
otobpa3uth. OceBasg NUHUA — SBISETCA JUHUEH, OTHOCUTEIBHO KOTOpOW Oynaer
0TOOpaXaTbCsi OOBEKTHI.

Jlanee mpucTymnmaeM K HAaHECCHHIO Pa3MEpOB

- s
U Tpd  HEOOXOJUMOCTHU MOXKHO  HAJOXHUTh :
1
HeO00XO0IUMBIE B3aMOCBS3H. = |
| \_“
I[TPUMEYAHMUE. Ilpu HaHeceHnn pa3MepoB . i
‘ -
B MOSBHBIIUMCS OKHE V3MEHHTh — CIIEIYIOT R
. vix|al=[F
BBICTABIISITh HYKHBIM pa3Mep TMOCIE YEero 3CKHU3 ) s
e = om
ABTOMATHYECKU  IepecTpanBacTCs. Oo6patute
BHUMaHHE TIpU HaHeceHUH pa3mMepoB OOBEKTHI
!
W3MEHSIOT IBET C CHHEr0 Ha 4YepHBIM. ITO ™
v 32 =
O3HAYaeT, 4YTO JaHHBIH OOBEKT CTAaHOBUTHCS
(UKCHUPOBAHHBIM B TIPOCTPAHCTBE.
- s
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o HeaponpeaeneH

ApBaBHTE B3MMOCEASH &
= TOpH3TOHANEHEI

| BepTHKaNEHEIR

,-"‘ KonMHEapHEIR

L Nepnengvkynapubi
\\ MapannensHeA

= | PaeeHCTEO

%] SabHECHPOBaHHEIA

ITPUMEYAHUE. [Ins HaHeCEeHUs] B3aUMOCBS3EH

HE0OX0IMMO BBIOpAaTh KOMaHIy L , Jajiee yKa3blBaeM
00BEKTHI, U B MCHIO yKa3bIBaeM THN B3aumocszu. J[is

PECAaKTUPOBAHUA 501041 YAaJICHUA Bzaumocss3u

BbIOMpaeM KOMaH]y %
[TPUMEYAHHME. PenaktupoBanue  3cku3a
MOXXET TPOM3BECTUCHh HA JIFOOOW MOMEHT pabdOoThl C

MOJENBI0. DCKHU3 C pa3MEpaMu IPUBEICH HUXKE.
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1.4 Cnioco0bI co31aHue 00HLEMHBIX MOeJIeH

Kak B 60BIIMHCTBE COBPEMEHHBIX CUCTEM I€OMETPUIECKOTO MOJICTUPOBAHUS,
tak u B cucreme SolidWorks, mpoiecc mocTpoeHHE TBEPAOTEILHON MOJEIH
OCHOBBIBACTCSI Ha CO3JaHUU DJJIEMEHTapHbIX 3D - IPUMHUTHBOB W BBITOJIHCHUS

Pa3JINYHBIX onepam/lﬁ MCKAY HUMMU.

w@- L BEesaEd QOB Hda e

Kaxnpiit 3D — npuMUTHB CTPOUTHCS, B CBOIO Oouepeb, Ha ocHOBe 2D — acku3a
win dcknu3oB. SOlidWorks no3Bosisier co3maBaTh CIIOKHBIC 3CKH3bI, KOTOPBIE MOTYT
OBITh OTPETAKTUPOBAHBI B JIFOOOM MOMEHT M HCIIOJIB30BaHBI IS CO3JaHUS
00BEMHOTO TeJIa.

CoBokynHocts 2D u 3D —npumMuTtuBoB

3alMChIBACTCS B BHUAE JAPEBOBUIHOW CTPYKTYpHI, | |ﬁ’||?%|

OTpaxaromie  Hepapxui0  OOBEKTHOH  MOJenH,

LA Annotations
¥ @ CEASE NPOSKTOE
3= aIs1 304
BO3MOXHOCTBHO MMePCynopAaI09YnBaHuA u + ﬁl Lighting
_E | ¥pasHeHHA
PECAAKTUPOBAHUA OTACIBbHBIX IMPUMHUTUBOB. Takum 3 _| Teepable Tenal(l)

YUYUTBIBAIOLIEN TMOCIENOBATEIILHOCTh OINEpalui ¢

o Z*} Front Plane
o0pa3oM,  CO3JaHUE  TBEPHOTEILHOM  MOJENH % Top Plane
@ Right Plane
IMO3BOJIAIET KOHCTPYKTOPY pa6OTaTB B BHUPTYyaJIbHOM I-: ok
rigin
3D - mpocTpaHCTBE, dYTO TMO3BOJSET HA CaMOM @ F SRR AR EMETROS
+-6F MoeepHYTEL
BBICOKOM YPOBHE HpI/I6J'II/ISI/ITB KOMIIBIOTEPHYTO +'\.+ Okl
¥ Brlpez-BeITAHYTEL
MOJACIIb K 06JII/IKy 6YI[yIH€FO N34CJI1sA, NCKII0Yas OTall EE} Kpyroeoi maccke 1

MaKCTUPOBAHUA.

I[.TIH CO3aHuA M3 IIOJYYCHHOI'O 3CKH3a q)naHua — TPCXMCPHYIO MOJICIIb,

HeoOX0aUMO BHIOpaTh KomaHdy IloepryTs . B Mmenio IloBepHyTh cremyer
yKazaTh MapamMeTpsl KomaHay. JIuHus — 3T0 oceBas JTuHUA, Bpamienne B maHHOM
cinydae Oyner Ha 360 rpamycoB. B paGouem mosie BBl CMOXXETe YBHIETH (paHTOM

TPEXMEPHON MOJENU OT JAHHOW KOMAH/IbI.
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nasew npemapech TOCT 12821-80 * =10] x|
WeTpeimy FranseWorks Mechoft Gom 7 LIk

[DrHE®&E(9-¢-(vwEd @ o M@ -0@essaaracs@: "
|@ ¢ - k- [Ee[\NOORDaN M+ | LEiF - ADI%ERS 2|4 @08 *
% ﬁ nl L} %o;mrmmrocnz... V j

]

X

Ll
(]
i«

| 1 e 4

$230

@158
i

L

v
Bealiepne Ty, Smoli: yASATE YTON (OB | :e7im  21680m O Orpeasmen | Peascivercedoont || F L

Jns  moATBepKACHUS — KOMaHAY
cleAyeT HaXaTh KHOIIKY -), TUTST

OTMCHLI KOMaH/JIbl HaXaTb KHOIIKY ‘-’) .

B pesynbprare BBINOJHEHUS KOMAaHJbI

MOBEPHYTh MBI TMOJIy4aeM CIEAYIONIYIO
MOJIETTb.

[IpuctynmuM K TOCTPOCHHIO OTBEPCTUI
st Kpenexka.  Jlmg 3TOro  BBIAEGNIHMM
NOBEpXHOCTh, Ha KOTOPOM OyJeM BecTH
IIOCTPOEHUS ICKU3A.

[IPUMEYAHUE. Ilocie BeineneHue

IMOBCPXHOCTHU OHA U3MCHAT LIBCT.
@ n

3areM BbIOMpaEM KOMaHy

MPUCTYIAaeM K MOCTPOCHHUIO OKPY>KHOCTH, JIJISl 3TOrO BBIOMpPAeM KOMaHIy @ :
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ITocne  HaHeceHus  HEOOXOAMMBIX
pa3mMepoB € u B3aumocss3eil L , BEIOMpaem

KOMaHAy BBITSHYTHIN BeIpE3 @

B MeH0O KOMaHABL. B CTpOKE
HaIIpaBJICHUE — MOXKHO YKa3aTb 4epe3 BCeE.
Takum o00pa3oMm, Mbl THOJYyYHUM KpenexHOe
OTBEPCTHUE B JIECTAIIN.

Tak kak KpemekKHbIX OTBEPCTHH 6 mIT.

INPpUCTYIIUM K CO3JaHHUIO KPYTOBOI'O MACCHBA,
HO mI€pea 3THUM IIOCTPOHMM BCIIOMOT'aTCJIbHYIO

0Ch, KOTOpasi Oy/IeT OChI0 KPYTOBOTO MacCHBA.

§W SolidWorks 2005 - [3cius2 ot dnaney npueapHoA TOCT 12821-80 *] =10l x|
% ®afin Mpaska Baa Brraska MHcTpymedTol Featureworks MechSoft Owko 7 == x|
[PeHE®|2R|9 - - khwEl BH -5 B0 |ee]sanqacs”
|@-2-¢- @8- k- R I\NOORDaN i+ LEG- ADDERG Z|ID”
W Onael MpHBRHO MOCT 12.., W =
= x °
a
2R INT) @
o = [«
MnockocTe AnA sckn T
D
B rrr—|
2
i
MepecTaenTE
CTOROHY ANA ELIpEs
=
I | Yinom Hapysy.
s
L _>l;I L
BrifepHTE MapKep, HTORb! H3MEHHT HACTPORKK 235.05m 947 O [Onpeaenen | Peaactipyercasconz | (8 7 v
I[JIH BbI30OBa KOMaHZABI  BCIIOMOI'aTCJIbHAsA  OCb
HEOOXOMMO  BBIOpaTh B CKPBITOM  MaHend  —
}3\? - | 23%* o Q MnockocTe
BcmomorarensHbie OOBEKTBI , KOMaHTy e

J—v CHCTEMA KOOPAHHAT

. BoiOupaem munmHapuyecKyro # Tous

fﬂ" CChINKaE Ha COMPAMEHHE

"\ Otk
BCIIoMorareJjibHas OCbhb <

INOBCPXHOCTD, IIOCJIC q€ro IIOABHUTCA (1)aHTOM

BCIIOMOTI'aTEJIbHOM OCH. I[anee HaXXNMacM KOMaH/1y —) .
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KOMaHTy @ :
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[locne cozganue BcnoMoraTeabHOM OcH, BEIOMpaeM KOMaHIy KpyroBOW MacCHB .
B wMeHro kpyroBoro maccuBa ykassiBaeM Ocbh KpyroBoro maccuBa (3To Oynuer
BCIIOMOTaTeNIbHAsl OCh), KOJIWYECTBO OOBEKTOB B MAaCCHBE, a TaKXkKe TallouKy
HaIpoOTUB HaANMCH PaBHBIA mIar, mocjae 4ero Kypcop MBIIIM HAaBOAWM Ha IIOJIE
KomupoBaTh 3JIeMEHTHI, IIETKAeM JI€BOM KHOMKOH MBI (OHO CTaHOBHTHCS
AKTUBHBIM) M KypCOPOM MBIIIN yKa3bIBaeM CYIIECTBYIOIIECE OTBEPCTHUE, MOCIE YETO

nosiBUTbCA  (paHTOM pe3ynbTata KomaHabl KpyroBoit maccuB. Jlamee Hakumaem

=1olx|
=181x

2||wuslaaqacsed-g "

@ #-e & k- |GBERDEL @AHER

soewls- v |4 IAEHFIDOD "

=

4|

il
0
L4

i

[rr

22

wyerongeram | [ 7] &

B pe3ynbrate TaHHBIX TOCTPOSHUI MbI IOTY4YMIIM JeTas DrnaHer.



s ynoocTBa padotsl B iporpamme SolidWorks umerorcst OpicTphle KITaBHIITH

(rabmuua 1.1).
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Ta6muna 1.1 - CrangapTHbIe OBICTPBIC KIABUIIN

HeiictBue

CoueTranue KJIaBUII

Buasl moaen

Bpamare mozaens:

T'OPHU30OHTAJIbHO UJIN BCPTUKAJILHO

KinaBumu co crpejikamMu

TOPU30OHTAJIbHO UJIM BEPTUKAJIBHO C

mrarom 90 rpamycos

Shift+ kiaBumm co crpeakamu

110 4aCOBOU CTPCJIKC WJIHU IIPOTUB

YaCOBOM CTPEJIKU

Alt+ K1aBUIIM CO CTPeIKAMu

BJICBO WJIX BIIPAaBO

[lepememats MOIEITB

Ctrl+ ky1aBuImm co cTpejKkamMu

OpuenTauus Buaa

Menro Opuenranus Buaa IIpoGen
Crnepenu Ctrl+1
C3anu Ctrl+2
CneBa Ctrl+3
CrmpaBa Ctrl+4
CBepxy Ctrl+5
CHuzy Ctrl+6
N3ometpust Ctrl+7
JieMeHThI MeHI0 DaiiJ
Hosgsrit noxkyment SolidWorks Ctrl+N
OTKpBITh JOKYMEHT Ctrl+O
OtkpsiTh n3 Web nanku Ctrl+W
Co3nath 4epTex U3 JAeTalu Ctrl+D
Co3znmatb cOOpKY M3 IeTaan Ctrl+A
CoxpaHuTh Ctrl+S
[Teuats Ctrl+P
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[Tponomxenue Tabmuub 1.1.

JonosHuTEe IbHBIE OBICTPBIE KJIABHIIH

JlocTym K OnepaTUBHOM CIIpaBKe W3
PropertyManager (MeHemkepa CBONCTB) WK F1
JIMAJIOTOBOTO OKHA
[TepernMeHOBaHUE 3JIEMEHTA B JIEPEBE
KOHCTpyupoBaHus FeatureM anager F2
(me#icTByeT a1 OOJIBIIIMHCTBA DJIEMEHTOB)
ITepecTpouts MOJCITHL Ctrl+B
BrI3BaTh MepecTpoeHue MOJICH U BCEX €€
Ctrl+Q

3JICMEHTOB
OOGHOBHTH 3KpaH Ctrl+R
[TepekT0YrThC MEXIY JOKYMEHTaMHU

Ctrl+Tab
SolidWorks
JIvunus B nyry/myra B IUHUIO (PEKUM ICKH32) A
OTMEHHUTH Ctrl+z
Bripesats Ctrl+ x
Konupoatb Ctrl+c
BcraButhb Ctri+v
VYV nanure Delete
Crnenyroriee OKHO Ctrl+F6
3aKpBITH OKHO Ctrl+F4

Kpome 3Toro, Mo>kHO BBIITOJIHUTH COOCTBEHHYIO HACTPOMKY OBICTPBIX KJIaBHUIII,
COOTBETCTBYIOILYIO OIpPENEICHHOMY CTHIIIO paboThl. s 3TOro, Korma JTOKYMEHT
OTKpBIT, BeIOepuTe MHcTpymMenThl, HacTpoiika. Otkpolite Bkiaaky KiaaBuarypa u

co3aiiTe COOCTBEHHYIO HaCTPOUKY.
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1.5 3ananue AJ151 caMOCTOSITEILHOM PadoThI

B  HmwKe  INEPEUYMCICHHBIX  3aJaHUSAX  MONPOOYHTE  BOCIPOU3BECTH
TBEPAOTEIbHBIC MOJICTH JeTalIel 0€3 TOYHOTO 3aJJaHus Pa3MEpPOB, TO €CTh TOCTPOMTE

dbopMy AeTalieii, BHEITHE MTOX0KUX Ha MpejiaraeMble B 3aJaHUSX.

3amanue Ne 1. 3amanue Ne 2.
JHerainb - 3araymka Herans - OTBOA
3amanue Ne 3. 3amanue Ne 4.
Hetans - @aanen Hetans - TpotHuK
3amanue Ne 5 3amanue Ne 6.
Heranpe — Ilepexon Heranp — [lepexoa KOHIHEHTPUYECKUH

&
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2 CO3JAHUE TAPAMETPUYECKHNX TPEXMEPHBIX MOJEJIEH

B nannom paznene paccMOTpPUM dTambl CO3AAHUS MMAPAMETPUUECKUX MOZENEN
TpyOOTIPOBOHOM apMaTypbl HCIOJIB3YeMOW MPH CO3MaHUHM TPEXMEPHBIX MOJENEH
00BEKTOB HEPTETra30BOr0 KOMILIEKCA.

[Iporpamma SolidWorks uMeeT BO3MO>XHOCTh CO3/1aBaTh
KOH®OUT'YPAIIUMU neraneit u cOOPOK.

KOH®UI'YPALIMN — 1o3BOJAIOT CO3[1aThb HECKOJIBKO KOHCTPYKTHMBHBIX
BapUAHTOB MOJIEH JAE€TAIM WJIH COOPKHU B OJTHOM JOKYMEHTE.

[IpumeHuTenbHO K JeTald KOH(QUIypaluu TIO3BOJSIOT CO3/1aBaTh Psiibl
MOJIEJIEN C Pa3IMYHBIMU pa3MeEpPaMu, ¢ Pa3HbIMU JIEMEHTAMH U CBOMCTBaMU. MOXKHO
UCIOJIb30BaTh KOH(PUTypalluu, YTOOl YIPaBISATh MOJCIISIMU C PAa3HBIMHU pa3Mepami,

KOMITOHCHTaAMHU WJIU APYTHMH IMIapaMCTpaMU.

7 Solkdworkcs 2005 - [OToaa FOCT 17375-2001 *]

. alelx
T owin MGaees Ban BCTaech Wt FasireWorks Mahiolt Oom T =8l x

D kl@E® &R P RRES ODE n-H @2 |l ey $AQGAo+@-§00I30 + IHEIIF *
-2 G-k GRERE0 OOHERE HOW - V- HED EFERE BEE 50 0 &

%[BT R |

N B R T — £

5 fut 1 &

b rasm— KOH(UTYparus e

B e

2 xoHpHTYypanus

3 KoHpuUTrypauus

| »

Framuaneicndeiam. T
Bny| i I DD O S a | i meramen ) o -, | 2] Pt ooder 1.3 [ | 2 Pt meoder 13- .. | [F mes_ T cadmotoran., | @7 [« EAKE o

KOH®UT'YPALIUUN nmapamerpudeckoit Moaenn aerann«Oroa»mno 'OCT 17375-2001
[TpumeHuTEILHO K COOpKaM KOH(PUTYpAIIUU BUIOB MO3BOJISIOT:

CO31aTh YIIPOIICHHBIC BAPHUAHTLI IIPOCKTA ITYyTEM IIOTallICHUA WUIHW CKPBITUA

KOMIIOHEHTOB,
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— psagel  cOOpPOK C  Pa3IMYHBIMA  KOH(PUTYpAIUsIMA  KOMIIOHEHTOB,
pa3NMYHBIMM ~ TIApaMeTpaMH JJig  DJIEMEHTOB COOpOK, pa3Iu4yHbIMU
pa3MepaMyd  WJIM  CBOWCTBAMM  IOJIb30BaTENs, OTHOCSIIMMHUCS K
KOH(pUTyparuu.

KOHO®OUI'YPALIMM MoxHO co31aBaTh BPYYHYHO, a I CO3JAHUsA
OJTHOBPEMEHHO HECKOJIbKUX KOH(QUTypaluii MOXHO HCIOJIb30BaTh  TaOIHILY
apaMeTpoB.

Tabnuipl  mapaMeTpoB — MO3BOJISIIOT — co3/laBaTh M oOpabaThiBaTh
KOHOUT'YPAIINU B ipocToii Tabiuiie.

Tabnuipl napamMeTpoB MOKHO KCIIONIB30BaTh B JOKYMEHTAaX Kak JeTanei, Tak u
cOOpOK; KpOME TOT0, MOXKHO 0TOOpakaTh TaOJUIBI TAPAMETPOB B UEPTEXKAX.

CBolicTBa MoOJIb30BaTeNsA, CO3/IaHHbIE B Ta0IUIAX MapaMeTPOB, aBTOMATUYECKU
no6asstores Ha BKIaJIKy «OtHocuTcs K KOHO®UT'YPALIMU» B 1uaioroBoM OKHE
«CymmapHasi ”HpOpMaIus».

B SolidWorks ucrnionb3yercs Tabauiia B popmare Excel.

Jlia mapameTpu3alMi CO3JaHHOTO OOBEeKTa co3daercs Tabmuma. Tabnuia
COCTOUT U3 CTPOK M CTOJOIIOB, B KOTOPHIX 3alMChIBAETC HEOOX0oauMas nHpopManus
no oO0BeKTy: Mmudp, Ha3BaHUSA COCTABJISIOMIMX OOBEKTa, YUCIOBOE BBIPAKECHHE
pa3MepoB OOBEKTA.

Mexnay Tabnuiueid U OOBEKTOM CYUIECTBYET B3aMMOCBA3b, T.€. MPU BbIOOpPE
OTIpeIEIEHHOTO HOMepa O0BEeKTa MporpaMMa oOpamiaeTcss K Tabnuile U BbIAAET
W3MEHEHHbI BUJI B 3aBUCUMOCTHU OT T€X JIaHHBIX, KOTOPHIE 3alliCaHbl B KOHKPETHOMN

STYEUKE.

2.1 HOHFOTOBKa ACTaJINn

Cozganum aerans «OTBOA». M7 3TOr0 HEOOXOIMMO CO3JAaTh JBA CKHU3a B
pasubix 1wiockocTsax: Hampumep Dcku3l B miockoctu — Top Plane, Dckusz 2 B
mwiockoct — Front Plane. Ilpu mocTpoeHMH 3CKU30B HEOOXOIUMO IMPOCTABHUTH

pasMepsl.
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2.2 MeHex:kep KOHpUTypanun
Menemxep kondurypauuu (ConfigurationManager) E B JIEBOI CTOpOHE
okHa SolidWorks sBisieTcss cpencTBOM Ui CO37aHMs, BbIOOpa M MPOCMOTpA
HECKOJIbKHUX KOH(pUTypaluii f1etaneil 1 cOOpoK B TOKYMEHTE.
» Moxno pazaenuts ConfigurationManager (Meunemkep koHbUrypamnun) u
CKOMOWHHPOBATH €T0 C JepeBOM KOHCTpyHpoBaHus FeatureM anager.
» Kaxngas KOHOUI'YPAILIMSA mnokassiBaeTcs OTACIBHO. 3HAYKH B
ConfigurationManager (Menemkepe KOHpUTypaluu) 03HAYAOT:

—KoH(purypamus Obula co3/1aHa BPY4HYIO;

H—H —KOH(uUrypaius Obljia Co3/1aHa C MOMOIIBIO TAOJIHIIBI TAPAMETPOB.

MoxHO 0TOOpa3uTh MpeaBapuTeIbHOEe M300pakeHue KOH(MUTYpaluu J1eTaau
win cOopku B okHe PropertyManager (Menemkepa cBoiictB). s mpocMoTpa
KOHUTypaluu ee He TpeOyeTCsl OTKPHIBATh.

DTO SKOHOMHUT BpeMsl MpH paboTe CO CIOXKHBIMU JETAIsIMU M COOpKaMH.
UtoObl  OTOOpa3uTh  MPEABAPUTENbHBIA  MOPOCMOTP  KOHQUIYpalMh  OKHE
PropertyManager (MeHemkepa CBOMCTB) E

1. B ConfigurationManager (MeHemkepe KOH(Urypaluu) HaXKMUTE PaBOi
KHOTIKOM MBI Ha KOHPUTYpALMIO, TNpEeABAPUTEIBHOE H300paKeHHEe KOTOPOU
HE00X0MMMO 0TOOpa3uTh, U BeibepuTe [IpeaBapuTenbHbIN TPOCMOTD.

[TPUMEYAHUME. Ecnu npensaputeinbHOEC H300pakKeHHE HE OTOOpa3uTcs,
OTKpOHTE KaXAyl0 KOH(UTypalmui0o U COXpaHUTE JOKYMEHT B  KaXIOU
koH(purypammu. Korna IlpenBapurensHbiil mpocMoTp OyneT BbIOpaH B CIEAYIOIIMIA
pas, mpeaBapUTesIbHOE U300pakeHne 0TOOpa3UTCH.

2. Bo Bpems oToOpakeHHs TPEABAPUTEIHHOTO HM300pPAKEHUS HAXMUTE Ha
aro0yo  apyryro  kondurypamuu B okHe ConfigurationManager (Menemkepa
KOH(HTYpaIuii), 4T00bl 0OHOBUTH TPEABAPUTEIHLHOE N300pAKCHHE.

3. Haxmure B mo0om wMecte rpadudeckoil 007acTd, YTOOBI CKPBITH

peIBapUTebHOE N300paKeHNE.
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2.3 Co3nanue KOH(PpUTYPaAUMU BPYUHYIO

UYto6bl co3aaTh KOHPUTypallIio BpyUHYIO, YKaKUTE €€ UMsl, CBOMCTBA, 3aTeM
U3MEHHUTE MOJIENb JIJIsl CO3JJaHusl BAPUAHTOB B HOBOM KOH(UTYpaLUU.

[Topsinok cozmanuss KOHOUT'YPALIUU Bpyunyto:

1. B 1okymMeHTe pAeTanu WU %7 R |
— B Y0 o OCT |
Q‘ : Aetans (Oteon FIOCT 17375-2001)
A OTE
COOpPKHM HaXMHUTE Ha APJIBIK —— YTOObI e o7 ST e,
Lo e JameTka 3
HepeﬁTH B Confi gurati onM anager 3 Ot b :
Le# CiTE A0A3EMTE KOHGHMYPaLHID
(MeHEIDKep KOH(l)I/Il"ypaIII/IH). La¢ Ot CEONCTEA AOKYMEHTA...
Fd OTE : PefakTHPOBATL AOCTYN K PasHeEpy
2. B ConfigurationManager Breusi e :
o La¢ (17E : Q WEENMYMTE BEIGPaHHENR 3NEMEHT
(MeHemkepe KOH(pUTypamum) IpaBoi
: HacTpiokka MeHm
e

KHOIIKOM MBIIIY HA)KMHUTE HAa UMsI 1€TaJIH
wim cOopku u BeiOeputTe J{00aBUTH
KOH(DUTYpAIHIO.

[TosButrcss aumanoroBoe OKHO - JloOGaBUTH

V) X) 2] KOH(UTYPALHIO.

MapameTpel KoHgHE VkazaTe umsa

MR KoHDMYpEUHH

I CBOWCTBA UIA HOBOU KOHMpUrypanuu. MoXHO yKa3aThb
Onncathe: Vkazars onrcanue (1) M y

r IBET JIsl KOHPUTYpaIIUH.

FAMETHH:
I Jatb 3aMeTKy

7 4, Haxmure 44 JUIA  CO3JaHUsS HOBOMU
MapameTpbl CNBUHBHKSUA &
OTobpakaemoe 0B03HIHEHHE NPK KOHCDI/IFVPALIHH

HENONE30ESHAN B EI'IELLHdJHKaLLHH:

3. BBeautre ums KoHMUrypallud U YKaKHUTE

[orena roct 77 201 5. HoBble XapakTepuCTMKM JUI1  KaKJOH

[rm ackymenTa = KOH®UIT'YPAILIMU MoxHO 3a7aTh ITO31HEE.

AononHHTENEHEIE NAPaMETPEl

2.4 HactpanBaeMble 3J1eMeHThI JJI4 JeTajiei

Mo0>XHO M3MEHUTh KOH(GUTYpaLIUU JETAIH CIEAYIOIMIUM 00pa3oMm:
— H3MEHEHHUE Pa3MepoOB JIEMEHTA,;

— TMOTaleHHE dJIEMEHTOB, YPABHEHUN U TPAHUYHBIX YCIOBUH;
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— HCIOJIb30BAaHUE PA3JIMUHBIX IUIOCKOCTEM 3CKU3a, B3aMMOCBSI3E€M 3CKU3a U
BHEIIIHUX B3aMMOCBSI3EH ICKU3a;

— 3aJjJaHUe UHIWBUIYaTbHBIX IBETOB I'PaHEH;

— ympaBlieHHe KoHpUrypanuen 6a3oBoil neranu;

— KOHTPOJIb YIIPABIIAIOUIETO COCTOSIHUS pa3MepPOB 3CKU30B;

— CO3/laHHe MTPOU3BOAHON KOHPUTYpaInH,

— OIpeJeeHrue CBOMCTB OTACIbHON KOH(MUTYpaIuy;

2.5 PenakTupoBanue KOH(QUIypauuu, CO31aHHOH BPYYHYIO

1. AXTHUBM3UPOBATh HYKHYIO KOH(PUIYpaLUIO ] !
@- K.oHbHrypauma @
MO’KHO JIBOMHBIM HIETYKOM 110 KOH(PUTYPALIUH. & :

2. IlepexitounThCs B A€pEBO KOHCTpyHupoBanus FeatureM anager ® I
3. 3MeHuTh MOJenb KelnaeMbIM 00pa3oM Ui CO3JaHMsI KOHCTPYKTHBHBIX
BapUAHTOB.
Brnumanue. Ilpu e6necenuu usmeHeHuil 6 KOHQDUIypauuio He0OX00UMO
c1e0ums 3a 6b100pPOM HAZHAYEHUA ORUUU.
— TMPUMEHUTH BO JAHHOU KOH(UTypaLuH;
— MPUMEHUTH BO BCEX KOHPUTYpaALUSX;
— TPUMEHHUTH B BEIOpaHHBIX KOH(PUTYpaIUsiX.
B n1aHHOM ciyyae BBINOJIHUTD CIIEAYIOIINE U3MEHEHUS], IPUMEHHUB UX TOJBKO B
JAHHOUM KOH(pUTYpaluu:
— Ha 3CKHU3€ OCHOBaHHS JE€Tall H3MEHUTH

pasMep Mallol OKpY>KHOCTH, Ha3HAYUB

300 mm
— PEmaKTUPOBATH ONPEACIICHUE OlEepaALIUU
o X
«BBITAHYTb - TOHKOCTEHHBIN 3JIEMEHT, =4
W3MEHUThH PACCTOSIHUE BBITATUBAHUS, Jra sonrrpaunn =
v|X| 8 |22[

Hamnpasneaune 1 — 150 MM,
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Hamnpasnenune 1 — 150 MM,

TOHKOCTEHHBIN dJ1eEMEHT — 61 MM.

4, CoxXpaHHUTh MOJICIIb.

Hcxoanas konpurypauus

Pyuynas koHpurypanus

InJ'IDEKDETb AnA 3CKH "I

HanpagneH+e 1 -

<t [ 150.00mm j
g =
A |

™| ¥knoH Hapy sy

[~ Hanpaenerme 2 - |

e IB 0AHOM Hal‘lpaBJ‘IEHj

2 [&1.00mm :II

[ Topuesas npobika )

o e e SO
FoHdme -

{* 373 KOHBHrypalHe—
™ Bre KoHGHrypaumH

A4

¥KazaTe
KOHDHMYPALLHH

2.6 Co3nanue KoH(pUrypauui ¢ moMoubi0 Ta0JUIbI NAPAMETPOB

Tabnuia mapaMeTpoB MO3BOJAET Co3aaBaTh Heckonbko KOHOUTYPAIN

JeTajei uiau cOOpOK MyTeM 3aJaHus MapaMeTpoOB BO BCTPOeHHOM Tabmiwuie Microsoft

Tabnuiia mapaMeTpoB COXpaHsSeTCsl B JOKYMEHTE MOJIETH, U MPU 3TOM y HeEe

OTCYTCTBYET CBSI3b C HCXOMHBIM (aiiiom Excel. BHocumblie B MOJIe)Ib U3MEHEHUS HE

OTpakaroTcs B ucxoiHOM (aiine Excel.

Opnnako, ecid HEOOXOAMMO, MOXKHO CBsI3aTh JOKYMEHT Mojelu ¢ ¢aiaom
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HpI/IMCHI/ITGHBHO K A€TaJIM MOXXHO YIIPABJIATH CJICAYHONIMMU 3JICMCHTaMU.

pa3mMepaMu U COCTOSIHUEM TOTaIlICHUS JIEMEHTOB;
napaMeTpaMu KOH(QUrypauuu, BKjiro4yas 0003HaueHUE B crienu(puKauu,
MIPOU3BOIHBIC KOH(PUTYpAIlMU, YPaBHEHUS, B3aUMOOTHOIIECHHUS JCKHU3Q,

3aMETKH M CBOMCTBA MOJIb30BATEII.

[IpuMeHuTENBHO K COOPKE MOKHO KOHTPOJIIMPOBATH CIEAYIOLINE TapaMeTPBhI:

KOMITOHEHTBI - COCTOSIHME IOTall€HUs, BUAMMOCTb, aCCOLMMPOBAHHAs
KOH(Uryparus,

AJIEMEHTBI COOPKH - pa3Mephl, COCTOSIHUE MOTalIeHHUS,

CONPSKEHUA - pa3Mephl I COMNpPSDKEHUM 'paccTosgHue” W '"yroma',
COCTOSIHUE TOTalleHUS,

CBOMCTBa KOHpUIypauuu - O0OO3HauYeHHWE U OTOOpakeHHEe B
cnenupukanmu (OpU  WCIOJNB30BAaHUM B KadecTBE y37a COOpPKH),
NPOU3BOJHbIE KOH(Urypaluu, ypaBHEHUs, B3aUMOOTHOLIEHHs ICKHU3a,

3aMETKH M CBOMCTBA MOJb30BATEA.

[Tepen TabauuHOM MapameTpu3anuend TpeOyTCs MpeABAPUTEIIHbHBIC PEIICHUS .

— Ha3HAYMTh UMEeHa KOHPUTYpaInid, KOTOpbIe TpeOyeTCs CO3/1aTh,
— YCTaHOBUTH KaKHe MapaMeTpsl Oy yT KOHTPOIUPOBATHCS,

— MpoayMaTh KaKue 3HaY€HUs 3TU apaMmeTpbl OyyT NPUHUMATb.

Mo’XHO BCTaBUTh YAaCTHYHO 3aIllOJIHEHHYIO TaOJMIly, 3aTE€M OTPEIaKTUPOBAThH

ee Ui J100aBJEHUS JPYruX KOHQUTypaluil, yOpaBJIeHHUs JOMOJHUTEIbHBIMU

napaMeTpaMu I OOHOBJIEHUS 3HAYEHUM.

2.7 Cnioco0bI co31aHusl TA0JIUIBI TAPAMETPOB

Cy1iecTByeT HECKOJIBKO CIIOCOOOB BCTaBKU TaOIUIIBI TAPAMETPOB.

BreiOpats koManay menio: BeraBka / Taoauma i - 0 Vaneprme
ey [Q SAPAKTEQMCTHEM CEHEHHA
= &3 CTATHCTHIS
HapaMeTpOB NN YKa?)aTB COOTBeTCTBYIOH_[yI'O KHOHKy S
— " " i% TafnHUa NApaMeETpOE
% Ha IIaHCJIn HHCTPYMGHTOB I/IHCprMeHTLI . ﬁ COSMOSKpress Analysis Wizard

[TosiButcst oxkno  Tabmuma  mapameTrpoB B MeHemkepe  CBOWMCTB

(PropertyManager).



HUcroynuk. % [T |2

» Ilycroii. BcraBka mycToil TabaUIlEI TapamMeTpoB, B = Tal

] 2
KOTOPYIO OyIyT BHOCUTHCS TapaMeTphl v)X) 2
Mevoumae .
» ABTO0-c031aTh. ABTOMAaTUYECKOE CO3JaHHE HOBOU  Mycroi
+ ppTo-cosAaTh
TaONMUIBI ~ MapaMeTpoB W 3arpy3ka  BceX { il i
CKOH(UTYpHUPOBAHHBIX MMAPAMETPOB U CBSA3AHHBIX C
HUMU 3HAUYEHUN U3 ACTaInu UIIN C60pKI/I. [T Cemsars o darinon
> U3 ¢aiina. Ccpuika Ha Tabmuy Microsoft Excel. ool ~
o PaBDELLIHTb H3MEHEHKA
Haxxmute xHomky O030p, 4yToOBl HAWTH TaOUILY. s MOAETH, KaTapbie

EMNHAHIT Ha Tabnmuwy
NapatETpoE

He pazpewaTte
M3IMEHEHHA MOAEMH,

MoxHO Takke BbIOpaTh NapaMmeTp CBs3aTh C

daiinom. Ilpu sTOM Oyner ycTaHOBIE€HA CBA3b sl

Tabauuel ¢ Mozenbpto. Korga tabnuua napaMeTpos Mapavetper . -
A00&ENTE HOBRIE

OyIeT CBA3aHHOM, JIIO0bIe U3MCHEHNUSI, BHOCHMBIC B | Foasirondus e rabnuy

. ¥ HoBble HacTpofikn
tabmuiyy u3 apyrux mnporpamm (e SolidWorks), 5 i

¥ Hoeble konbHrypaunm

OyIyT OTOOpa)kaThCsi B TaOJUIE BHYTPU MOJIEITH MpeayrpeanTs npn

v oBHOENEHMH TaBnHuE

NapamMeTpos

SolidWorks u Hao60porT.

PepakrupoBars ynpasieHue.

» Pa3zpemmts U3MEHEHHS MOJIENH, KOTOPBIE BIHUAIOT HA TaOIHILy TTapaMeTpOB.
[Ipy w3MeHeHuMm Mozenu TabnMua mHapaMeTpoB OyAeT OOHOBIATHCA B
COOTBETCTBHH C 3TUMU U3MEHEHUSIMU.

» brnokupoBath W3MEHEHUSI MOJEIH, KOTOpPBIE BIHUSIOT Ha TaOIHUILy
napameTpoB. He nomyckaeTcss M3MEHEHUE MOJENH, €CIU TU H3MEHEHUs
BBI30OBYT OOHOBJIEHUE TaOIUIbI TAPAMETPOB.

[NIPUMEYAHUE. Ilpu BeiOOpe mapameTpa B Tpynmne YOpaBieHHE
peIaKTUPOBAaHUEM YCTAHABJIMBAECTCS YpPOBEHb JBYCTOPOHHEIO YMpaBlICeHUS IS
TaOJIUIBI TAPAMETPOB.

ITapameTpsl.

J106aBUTh HOBBIC PsIBI/CTONOIBI B TAOIHILY TAPAMETPOB JIJISI.

» HoBble mapametrpbl. /[00aBiieHHE HOBBIX CTPOK M CTOJIOLIOB B TaOJIHILY

mapaMcCTpOB IIpH ,Z[O6aBJICHI/II/I B MOJCJIb HOBOI'O ITapaMeTpa.
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> HosBble konurypauuu. J[o6aBieHre HOBBIX CTPOK U CTOJOIOB B TaOJIHITY
napameTpoB P A00aBJIECHUHU B MOJI€NIb HOBOM KOH(UTYpaLUU.

> Ilpenynpenutn 00 00HOBJIEHUH TA0JIHLBI napaMeTposB.
[Ipeaynpexnaenre o ToM, 4To Tabiula mapaMeTpoB OyAeT U3MEHEHa Ha
OCHOBE MapaMeTPOB, OOHOBJIEHHBIX B MOJICIIH.

Cnoco6 1. BcraBka Tabnulisl mapaMeTpoB aBTOMATHYECKHU.

B oksne rpynnsl McTouHuk BeiOEpUTE ABTO-CO31ATh.

L-"'r’ 1
YcTaHOBUTE Apyrue HacTporuku. COryIacuThCA <48
B oxHe nosiBUTCSt BCTpOeHHAst TAONHIIA, TTOSIBSTCS TIAHE UHCTPYMeHTOB EXCdl.
Cnoco6 2. BcraBka mycToit TaOIHIb TapaMeTpoB:

B pasnene Hcrounuk Beibepute mapametp Ilycroii.

VYcraHoBuUTh Apyrue HacTporku. CoriiacuThes Li/

B okHe mosiBUTCSI BCTpOCHHAs TAOJIHIIA, TIOABATCS MaHe I HHCTpyMeHToB EXcdl.

OTKpoOETCS IMATOTOBOE OKHO BHECEHUS MTapamMeTpoB. BriOpaTh HyKHBIE.

Cnoco6 3. BcraBka BHemHero (aiiina Microsoft Excel B kauecTBe TaOIHUIIbI
apamMeTpoB.

Beibepurte u3 daiina, 3areM HaxmuTe KHONKY O030p, uT0ObI HaiTH (aiin Excel.

UroObl yCTAaHOBUTH CBSI3b TAOJIHIIBI ITAPAMETPOB C MOJICITBIO, BRIOCPHTE IapamMeTp.

Ces3aTh C (aitiom. AcconuupoBaHHas TaOnauIla MapaMETPOB CUHUTHIBACT
JTaHHBIC U3 BHeIlIHero (aiina Excel.

[TPUMEYAHUE. Ecnu acconmupoBanHas Tabyiuia napameTpoB 0OHOBIISIETCS
B niporpamme Microsoft Excel, a 3arem orkpeiBaetcst moaens SolidWorks, moxHO
OOHOBHUTH MOJIC]Ib, HCIIOJNIB3YSl 3HAYCHUS TaOJMIBI TApaMeTPOB WM TaOJIHUILy
apaMeTpOB, UCITOJIB3Ys 3HAYCHUS MOJICIIH.

MoskHO 3a1aTh napameTpbl oOHOBJIEHUs, BbIOpaB HcTpymenTsl, [1apameTpsr,
Hactpoitku mnonb3oBarens, BHemHue Cccbulkd. YCTaHOBUTE Uil MapaMeTpa
OOHOBUTH CTapble acCOIMUPOBAHHBIC TAONHIIBI TTAPAMETPOB Ha 3HadeHUE Mojenb,

@aiin Excel unu Cripocurs.
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L’,.-' 1
VYcraHoBuTh Apyrue HacTporku. CoriiacuThes 4

B OKHE TTOSIBUTCS A [elc[plE] F | G
| 1 |Tabnuua napametpoe ana: Oteog MOCT 17375-2001 -
(&)
o
BCTPOCHHAs Ta0IULA, IOABATCSA 2
5
=
HaHe M HHCTpyMeHToB EXcdl. = &
™
5| 2|28 3
Ilocne CcO3/1aHus - S & 8 F *
o @ @ C pls
@ = T @ o
E x| D =)
penaktupoBath Tabmuiyy (oM. 42 oz ~a =2
5 [Cteon 45,69 X5 5 TOCT 172752001 169120 45 55 §C  Dyad
|4 [O7B0a 45114 % 5,5 TOCT 173752001 114180 45 55  $C  Dyld0
nanee). | 5 |Oreon 45133 X 5,5 [OCT 17375-2001 133190 45 55 $C | Dyl
| 6 |Ome0g 45159 X 5,5 FOCT 173752001 159 225 45 55 SC | Dyls0
7 |Oteon 45219 X 5,5 FOCT 17375-2001 213300 45 55 $C | Dy200
JUia  3aKkpbITUS  TaOIMLIBI | 8 |Ome0a 45-273 % 5,5 TOCT 17375-2001 273 375 45 55 $C | Dy2s0
| 5 |Ome0a B0-89 X 5 5 [OCT 17375-2001 89120 60 55 §C | DyAD
| 10 | Ome0a B0-114 % 5,5 TOCT 17375-2001 114150/ 60 55 $C | Dyld0
[1apaMCTPOB  MICJIKHYTb MBIIIBIO 470 0 e 133 s rocT 173782001 133190 B0 55 $C Dyl
| 12 | OTe0g 60159 X 5,5 FOCT 173752001 159225 B0 55 $C | Dyls0
B JIO0OM MeECTE 3a IPEIEIIAMH 7 13 Oteon 60-213 X55 [OCT 173752001 218300 B0 55 $C | Dy200
| 14 | Omeog 60-273 X 5,5 FOCT 173752001 273375 B0 55 $C | Dy2E0
15 | Oteog, 9068 X 5 5 [OCT 17375-2001 89120 90 55 §C  DyAD
TaOJIUIIBI (HO B NpCACIax 716 |0mwon 90-114 ¥ 55 FOCT 17375-2001 114150 90 55 §C | Dyl00
| 17 | Ome0a 90-133 % 5,5 TOCT 173752001 133190 90 55 $C | Dyl
o 18 | Ote0a 80-158 % 5,5 [OCT 17375-2001 159225 90 55 $C  Dyla0
rpajuyeckoi 00nacT). 19 | Oreon 90-219 5,5 FOCT 173752001 219300 90 55 §C  Dy200
| 20 | Ome0g 90-273 X 5,5 FOCT 173752001 273375 90 55 §C | Dy250
21 |Oveog, 135-89 X 5,5 FOCT 173752001 89120 135 55 §C | DyAD
22 |Oreon 135-114 X 5.5 FOCT 17375-2001 1141500135 55 §c | Dyl00

Tabmuma mapameTpoB OyaeT BCTaBlieHa B MoOJelb, M B  JIepeBe
KOHCcTpyupoBaHust FeatureManager mosiButcst snement Design Table (Tabmuma

apaMeTpoB).

2.8 IlpaBuia co3gaHus U PeJIaKTUPOBAHUS TA0JIMIBI IAPAMETPOB

Sueiika Al onpenensier Tabauny kak Ta0nauna napameTpoB ISl HMS_MOAeJIH
(B manHOM cirydae: OtBog 'OCT 17375-2001).

SAdgeiika A2 1o ymMoJlYaHHMIO pe3epBHpyeTcs B KaudecTBe siuciiku CemeiicTBO.
JlanHast sA4elika ompejenser, OTKyJa HAaYMHAIOTCA JIaHHbIE [apaMeTpoB H
koH(purypamnuu. Sueitika CeMeWCTBO HE COJEPKHUT TEKCTa, OAHAKO, B MPOTpaMMe
Excel B suetike [Tosre umenu otodpakaercs: CeMercTBO.

OcraBbTe siueiiky A2 nycToi.

OO6paTtuTe BHUMaHUE Ha TO, 4TO suelika B2 akTuBHa.

B crpoke 2 BBOISITC HMeHAa TMapaMeTpPoOB, KOTOpbIE HEOOXOIUMO
KOHTPOJIUPOBAT.

MoOXHO Takke BBECTH MapaMEeTPhl, ABAXIbl HA)KAB HA DJIEMEHT WJIU pa3Mep B
rpaduueckoil obiacTh WM B JepeBe KoHcTpyupoBanusa FeatureManager. Ilpu
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JBOMHOM Ha)KaTUM Ha JIEMEHT WJIM pa3Mep CBSI3aHHOE C HUM 3HAUYCHUE TMOSBIISETCS B
cTpoke IlepBbIi dK3eMILISP.

Hwms pazmepa umeem credyrowuii UO0:.

Pasmep@DnemenT miu Pazmep @Ickuz<n>
Hanpumep, nonnoe umst ona 2nyounvl 6bimsnymozo snemenma 6yoem cieoyrouum:
D1@Busimsanymsl

MO0>XHO MCIOIB30BATh JJI1 Ha3HAYEHUS pa3MepaM 3HAUYMMBbIX Ha3BaHUMU.

[IpucBouth pasmMepaM HMEHAa MOXHO BBLICIUB pa3Mep U HCIOIb30BaB
KOHTEKCTHYIO KOMaH/1y «CBOMCTBa».

B cron6ue A (suciiku A3, A4 u 1.1.) BBoaaTcest nmena KOHOUTYPAIIUMN,
KOoTOpble Tpelyercs co3aarh. lmeHa MoryT BKJIOYaThb LU(DPB, HO HEIb3s
UCIIOJIB30BaTh CUMBOJIBI Kocoit 4epThl (/) wim @.

Bo3moxHo, sueiika A3 COIEpKUT HMs MO YMOJYAHUIO IS NEPBOM HOBOM
KOH®UI'YPAIIUMU - [lepBriii sk3eMIuIsAp. MOKHO U3MEHUTh TaHHOE WM.

Bo3mokHO, Ta0nauma COOEPXKHUT CTPOKHM C XapakTEPUCTHUKAMU paHee
cosnanHbIX Bpyunylo KOHOUTYPAIIUNA,

» €CII CTPOKH YIaIUTh: TOTIa KOH(PHUTYPAIUU OCTaHYTCS MO-TIPEKHEMY PYyUYHBIE.

» ©CJIH CTPOKH OCTAaBHTB: TOT/Ia KOHPHUTYpAIH CTAHYT TAOIUIHBIMH.

BBenure 3HaueHMs mapamMeTpoB B siU€KaX TaOIUIBI.

B oCHOBHBIX Auelikax TaOIMIIbl BBEIUTE 3HAUCHUE IS pa3Mepa.

Ecnu 3HaueHue B sg4elike HE yKa3aHO, MCIOJIb3YETCS pa3Mep, UMEBIIUNCS Ha
MomeHT co3anus KOHOUTYPAIIUMN.

[lycras siueiika B cTos0Ole MMEH KOHPUrypaluili 03Ha4aeT OKOHYaHUe TaOJUIbI
napaMeTpoB.

3akpbiThe TAOMUIBI TOCJE 3aMOJHEHUS — IIETYKOM MBIIIM 3a MpeAesiaMu
TaOJIHIIBl, HO B pabouei 00acTy.

OTtobpa3urcs coobIIeHne CO CITUCKOM CO3JaHHBIX KOH(DUTYpaIIHii.

JlanHble TaONUIBI MOKHO M3MEHSATH, JJI1 3TOr0 HEOOXOAMMO 3alWTH B MEHIO

Penaxktuposanue (Edit) u Beiopats Edit Design Table.
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2.9 IIpocmoTp KoHUrypanmii

B nepeBo kondurypamuii 6ynyT 1006aBiIeHBI CO3aHHbIE KOH(PUTYpaIIUH.

Jlnst mpocMoTpa BHUa KOH(UTrypauuu

HEO0OXO0IMMO HIEJIKHYTh Ha €€ MUKTOIrPAMME.

YtoOb1 0TOOpa3UTh
IIpeIBapUTEILHBIN IPOCMOTP
koH(purypanuu  okHe  PropertyManager
(MeHemxepa CBOMCTB).

B ConfigurationM anager
(Menemxkepe KOH(MUIypaluu)  HAKMHUTE

MpaBOM KHOIKOW MBIIIK Ha KOH(UTYpPAITUIO,
peIBapUTeIbHOE HN300paKeHne KOTOPOU
HEOOXO0IMMO OTOOpa3uTh, M BBIOEpUTE
[IpenBapuTenbHbIN IPOCMOTP.

Ecnu npenBapurensHoe n300paskeHue
HEe  oToOpasuTcs,

OTKPOMTE  KAXKIYIO

KOH(UTYpaIMI0 U COXPAHUTE IOKYMEHT B

KaKI01 KOH(UTypalUu. Korna
[IpenBapurenbHbIi MIPOCMOTP Oyner
BBIOpaH B [ (14101117078 pas,
npeaBapUTesbHOE n300pakeHue
0TOOpa3UTCH.

ey

=] % OTeoa MOCT 17375-2001 Kondmrypaunalk) (OTeoa 135 |
3% OTEOA 135-114 % 5,5 MOCT 17375-2001

1

8% OTBOA 135-159 X 5,5 MOCT 17375-2001
-8 OTEOA 135-219 ¥ 5,5 MOCT 17375-2001
e OTEOA 135-273 ¥ 5,5 MOCT 17375-2001
i OTEOA 135-89 % 5,5 TOCT 17375-2001
88 OTEOA 180-114 ¥ 5,5 MOCT 17375-2001
88 OTEOA 180-133 X 5,5 MOCT 17375-2001
8% OTEOA 180-159 X 5,5 MOCT 17375-2001
i OTEOA 180-219 ¥ 5,5 MOCT 17375-2001
B8 OTEOA 180-273 X 5,5 MOCT 17375-2001
8% OTEOA 180-89 % 5,5 TOCT 17375-2001
88 OTEOA 45-114 ¥ 5,5 MOCT 17375-2001
B8 OTEOA 45-133 % 5,5 TOCT 17375-2001
8% OTEOA 45-159 % 5,5 TOCT 17375-2001
8 OTEOA 45-219 % 5,5 TOCT 17375-2001
8% OTEOA 45-273 X 5,5 MOCT 17375-2001
8% OTEOA 45-325 % 5,5 TOCT 17375-2001
i OTEOA 45-377 5 5,5 MOCT 17375-2001
{t8$ OTEOA 45-89 ¥ 5,5 TOCT 17375-2001
8% OTEOA 60-114 % 5,5 TOCT 17375-2001
8 OTEOA 60-133 5 5,5 MOCT 17375-2001
8% OTEOA 60-159 % 5,5 TOCT 17375-2001
88 OTEOA 60-219 % 5,5 MOCT 17375-2001
b8 OTEOA 60-273 % 5,5 TOCT 17375-2001
8% OTEOA 60-325 % 5,5 TOCT 17375-2001
88 OTEOA 60-377 1 5,5 MOCT 17375-2001
a8 OTEOA B0-89 X 5,5 MOCT 17375-2001
8% OTEOA 90-114 % 5,5 TOCT 17375-2001
8 OTEOA 20-133 % 5,5 MOCT 17375-2001
88 OTEOA 90-159 % 5,5 TOCT 17375-2001
8% OTEOA 90-219 % 5,5 TOCT 17375-2001
8 OTEOA 20-273 X 5,5 MOCT 17375-2001
88 OTEOA 90-325 k5,5 MOCT 17375-2001
8% OTEOA 90-377 % 5,5 TOCT 17375-2001

.

JlepeBo KoHUrypauii neranu

Bo Bpems oToOpakeHHs MpeaBapUTEIBLHOTO H300paKEHUS HAXKMUTE Ha

o0y apyryto konburypammu B okHe ConfigurationManager (Menemkepa

KOH(HTyparuii), 4T00bl 0OHOBUTH MPEABAPUTEIHLHOE H300PAKECHHE.
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Oreon 135-114 X 55TOCT 17375-2001 OtBoa 45-273 X 5,5T'OCT 17375-2001

" 4

OtBox 90-219 X 5,5T'OCT 17375-2001  OrBox 60-377 X 5,5TOCT 17375-2001

2.10 CoxpaHeHnue Ta0/uIl MapaMeTpPOB

Tabnuipl mapamMeTpoB MOKHO COXPaHATh HEMOCPEACTBEHHO B MPOrpaMMme
SolidWorks wiu B otaenbHOM daitie.

UTOOBI COXpaHUTH TAOIHITY MTaPaMETPOB:

1. BeiGepure Tadauma mnapaMeTpoB B JCpeBEe KOHCTPYHUPOBaHUS
FeatureM anager, 3ateM BoiOepuTe Daiin, CoxpaHUTh Kak.

- WIA -



2. Haxxmute mpaBod KHOIMKOM

MBIIITHA HaA IIEMEHT Tabauna

napameTpoB B 7epeBe
KoHCTpyupoBaHusi FeatureManager u
BEIOCpUTE

CoxpaHutp  TabAULYy.

[HosiBuTCs JTUAJIOTOBOE OKHO:!

CoxpaHuTh TaOIUIy TapaMETPOB.
Beenure Wmsa aiina, 3arem

HaxkMuTe KHONKY COXpaHUTbD.
Tabnuna rnapaMeTpoB

coxpansiercs B ¢aiie Excel (*.xIs).

@5 OTEoA TOCT 17375-2001 (OTBOA 60-377 ¥ 5,5 MOCT 1

1

I+1....[5]

-[A] Annotations

]@ CEAzE NpOeETOE

-.3= aIsI 304
|- |s%] Lighting

- @8] Teepake Tenall)

..... %

Top Plane

Front Plane

Right Plane

FeaakTHPOEATE ONpEdEneHHE
PeaakTHPOEATE TabnHuy

PeaakTHpOEATE TEIEJ'IHLI.';.-' E HOEOM OKHE

CoxpaHuTE TabnHuy. ..

¥aanMTe

® | X

CEOHCTES 3MNEMEHTA

HakTH. ..

CO3AaTh MYCTYHY Nanky

HacTpofika MeHHD

2.11 3aganue AJ151 CAMOCTOSITEILHOM PadoThI

B Hmwke mnepeuncieHHBIX 3aJaHUSAX MONPOOYHTE CO3/1aTh TBEPAOTEIbHBIC

napaMeTpuuecKre Mojieu aetanei (pasmepsl aetanei B3saTh u3 'OCToB).

3amanue Ne 1.

Hetanp —3araymka OCT 17379-2001

3ananue Ne 2.

Jletans - OrBog 'OCT 17375-2001
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3amanue Ne 3. 3ananue Ne 4.
Hetans — @aanen F'OCT 12820-80  [lerans - Tpoiinuk 'OCT 17376-2001

O ¥

3amanue Ne 5 3ananue Ne 6.

Herans — Ilepexon 'OCT 22826-83 Herans — [lepexoa KOHIEHTPpUYECKH i

-

I'OCT 17378-2001

42



3 CO3JAHUME CBOPOK

[Tporpamma SolidWOrks mo3BosisieT cTpOUTh CIIOXKHBIE COOPKH, COCTOSIINE U3
MHO)XECTBAa KOMIOHEHTOB. KOMMIOHEHTHI COOpPKM MOTYT BKJIIOYAaTh B Ce0S Kak
OTIIeTIbHBIC JIETAJIM, TaK U APyrue cOOpPKU, Ha3bIBaeMbIe y3J1aMHu COOpKHU. [JOKyMEeHThI
cOOpKH UMEIOT paciiupenue .Sldasm.

COOpKy MOXHO C€O3/1aBaTh, HWCIOJIb3ysl TMPOCKTUPOBAHHE CHHU3Y BBEpX,
MPOEKTUPOBAHUE CBEPXY BHU3 MM KOMOMHAIIMIO ATUX JIBYX METOJIOB.

1 metoa. Coopka «CHU3Y — BBEPX»

Meron NpPOEKTUPOBAHUS CHU3Y BBEpX SIBISIETCS TPaaAULMOHHBIM. [lpu
NPOEKTUPOBAHUY CHHU3Y BBEPX CHayalla CO3/al0TCA JETalld, 3aTeM OHH BCTaBISIOTCS
B COOpPKY U CONPSITAOTCSl COTIACHO TpeOoBaHUSAM MpoekTa. [IpoekTrupoBaHrue CHU3Y
BBepx 0oJiee MPEINOYTUTENHHO MPU UCIOIb30BAaHUM 3apaHee CKOHCTPYUPOBAHHBIX,
TOTOBBIX JECTAJICH.

[IpeumymiecTBO MPOEKTUPOBAHUS CHU3Y BBEPX COCTOMT B TOM, UTO
KOMITOHEHTBI TIPOSKTHPYIOTCS HE3aBHCHUMO, TIOOTOMY MX B3aMMOCBSI3H M TTOBTOpPHAS
TeHepaIysl MPoIIe, YeM MPHU MPOCKTUPOBAHUH CBEPXY BHU3. MeToa MPOCKTUPOBAHUS
CHHU3Y BBEPX IMO3BOJSIET COCPEAOTOUUTHCS HA OTAENbHBIX AeTalax. OH XOpoll B TOM
clly4ae, KOrja He HYXKHO CO3/1aBaTh CCBUIKH, YMPABJISIONINE pa3zMepoM Hu (popmoi
JeTanel OTHOCUTENIBHO JAPYT IpyTa.

2 metoa. Coopka «<CBEPXY — BHU3»

[TpoekTupoBaHue CBEPXy BHU3 OTIUYACTCS TEM, UYTO MPHU €0 MCIOIH30BAHHUH
paboTa HaYMHAETCS HEMOCPEACTBEHHO B cOOpKe. MOXXHO HCIONIB30BaTh TEOMETPHUIO
OJIHOM JeTanu AJis ONpejesieHus: APYTuxX AeTaliel Wiy co3laHusi oOpabaThIiBaeMbIX
AJIEMEHTOB, KOTOPBIC TOOABISIOTCS TOJIBKO MOCie COOpKH aeTaneil. MOKHO HadaTh C
KOMIIOHOBOYHOT'O  9CKHM3a, ONpPEIETUTh MECTOMOJIOKEHUS 3aUKCHUPOBAHHBIX
JeTaJIeH, TNTIOCKOCTEH U T.J., 3aTEM CIIPOCKTUPOBATH JICTATU B COOTBETCTBUU C STUMH

OIPEICIICHUSIMH.



3.1 IlocTpoenue coopku «TpybonpoBogHasi 00BA3KA»

[Ipu mocTpoeHun naHHON COOpKH OyJeM HCIONb30BaTh METOJ 1 MeTo.
Coopka «CHU3Y — BBEPX», nmo3atoMy HE0OXOIMMO CO37aTh BCE HEOOXOJUMBIC

JIeTaJIA, KOTOPBIE OYIyT UCTOIB30BaThCs B COOPKE.

B HalicMm cJIyyac MBI 6 JAEM HUCIIOJIB30BATH 0
y y @ 7|2

napameTpuueckue geranu. Tpyda T'OCT 3262-75, "

3araymka I'OCT 17379-2001, OtBoa I'OCT 17375- @ g/,. ?/J ﬂgj

2001, ®aanen 'OCT 12820-80, Ilepexoa I'OCT 22826- Coofiuere -
BelfepHTE AETaNE HAH

83, Iepexon konuentpuueckuii FOCT 17378-2001. il el

KOMOOHEHT B rpad:unijecmﬁ
HpI/I pa60Te CcO C60pKOI/I OCHOBHOHU [IIaHCJIBHO oGnacTH, McnonesyiTe
IEHOMEH, 4TO0R BCTAEHTE
HECKONEED KOMHA 0AHoM
HHCTPYMCHTOB — CﬁopKl/I . HIMK PAZHBEIX KOMOOHEHTOE,

HasmrTe KHONKY Ok 4nA
BCTEEKH KOMNOHEHTS B
MCXOAHOH TOYKE,

@ 225 BILIFF I H @ B

L AeTaneicbopica Ana
BCTaEKH

CTKPRITE ACKYHEHTEL:

Iar 1 — Co3naem Hogeiit nokyment Coopka.

B oxne BcTraBUTh KOMINOHEHT JIEBBIM IIEJTYKOM

o6wop.. | BeIOUpaeM JleTans. — Win

9
— Ha’XaTHUCM Ha KOMaHI[y [ BCTaBI/ITB KOMIIOHCHT. !

mn 1
HOCTpOeHI/Ie HaI_IHeM C HeTaﬂI/I 3al"']1ymKa rOCT & apaMEprl ............................ ‘

Hau4aneHaa KoMaHAa
¥ npH cozaaHHK HOBOE

17379-2001 (Dy100). L

v Mpea. npocroTp

MBIIIX ITO KHOIIKC [

Hnst aToro B okHe OTKPBITH yKaxkeM Ha ¢ain

rpafHE0E

naHHoW neranu u B okHe Koudurypamum — BbiOepem
koHpurypanmioo. B namem ciyusae Kondurypamus Dy100.

Haxumaem kHONIKY OTKPBITS.



oo i L

Manka: |’\"'_=}Mem.uuqr<a j ¢ il

Mpeas, NpocMoTH

] Bft Tpybal-1
i ¢ 3arnylwka MOCT 17379-2001 7~ Tpyhal-2
i Knanan {%‘a TpyGal-3
@' i}%KnanaH oBpaTHE %prﬁal-‘i
] «- knanaH ofpaTHer Dy100 = TpyBal-s
EUEEAN |08 oo MoCT 17375-2001 & Tpyhal-6
B Mepexoa MOCT 22826-63 = Tpyhal-7
b Mepexof KOHULEHTpHYeCkHA TOCT 17378-2001 '_g;ff"prﬁal-B

lai TPoAHME MOCT 17376-2001 4 Tpeeha Dya0 MOCT 3262-75

3 1oyt & Tpyba D100 TOCT 3262-7

4| | ~ KoHbMrypaume

|
Mms dafina: I3arngmn<a IOCT 17373-2001 OTEpETE I - |
SCTO MCNOLSYENY

= Tun eraiinos: IﬂeTanb[“.plt;".sldprt] =l OTmeHa
- description:  <Het>
Mpeae,
o4 MpOCHOTP I™ Aonon. CCBIMKH. .. |

[T CokpatueHHs

A4

B o6nactu noctpoenys NOsSBUTHCS (POHTOM J€TalIM 3arJIyliKa, [ocjie 4ero HyKHO
JIEBOI KHOMKOM MBIIIIM YCTAHOBUTH OOBEKT B 00JIACTH TTOCTPOEHHUS.

B nepeBe moOCTpOCHHSI TIOSBHUTHCS OOBEKT

JcTalin. Hepe,u HNMCHEM JACTaJIu MBI BUIUM 6YKBy ((l)) i) i I|%I
Chopkal

- O3TO O3HauaeM, 4YTOo OOBEKT 3aUKCUPOBaH B @@ A—

E]--@‘ CEASE NPOEKTOE
IMPOCTPAHCTBC. [ 3] Dceewenme

..... @ Cnepeam

Janee B COOpkKy 100aBuM  jgeTamd | - g i

..... > Cnpaga

(kommonenter):  Tpy6a TOCT 3262-75, OtBop f— & o owe e )
’ ! NG W&y (th) Jarmywiea MOCT 17379-2001 <1 > (Dy100

FOCT 17375-2001, Tpy6éa I'OCT 3262-75 Terome

(dmuabl  TpYO 3alloKeHBI B MapaMETPUYCCKHE
y e

MoJenu 3Tux aertaneit). Mcmonbsyem komanmy =
BcraBUTH KOMIIOHEHT.

JIns ynaneHusi KOMIIOHEHTa U3 COOPKH:

1 Haxmure Ha KOMIIOHEHT B Tpaduueckoit ob6mactu wim B JlepeBe
KoncrpyupoBanus.

2 Haxxmure wiaBumry Delete, eidepute I[lpaBka, Yaanuth WM HaXMUTE Ha

NPaByI0 KHOKY MBIIIH U BbIOEpUTE Y TATTUTb.

3 Haxxmute OK 171 moATBEp KACHUS yIATICHHS.
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HOJ'IY‘II/IM CJIICOYIOLIYTIO CﬁOpKy, rac BCC ACTAIIM HaXOIATCs 0e3 OpHUCHTAIlU

OTHOCHUTEJIBHO JPYT JIpyTa.
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Coxpannm Coopky. [Ipu coxpaneHur cOOpKH MyTh U UM KaXJI0T0 KOMITOHEHTa
CO CCBUIKOM COXpaHSIIOTCS B TOKYMEHTE COOPKH.

[TPUMEYAHUE. TIlo osroii mpuumHe HEoOXOAMMO Bcerga coOlroaaTh
OCTOPOYKHOCTb MPU COXPAHEHUHU WJIM IEPEMMEHOBAHUM JIOKYMEHTA KOMIIOHEHTA, a TAKXKe

IIPY NIEPEMELICHNN €TO B APYTYIO MAIIKY.

PacnosnokeHnne KoMNnoHeHTOB. Kak TOJIBKO KOMIIOHEHT pPasMCUICH B c6opKe,
€ro0 MOXHO II€pEeMCIIaThb [@, BpaliaTb g 150041 (bHKCHpOBaTB ero moyoxenue. C

IIOMOIIBKO KOMaHI £ " g 3aJaauM HalllMM KOMIIOHCHTAaM, HpI/I6HI/I3HTeJII)HOG

PaCIIOJIOKCHUC B c60p1<e.
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Conpﬂme}me B cﬁoplcax. COHp}DKeHI/ISI CO3Iar0T TCOMECTPHUICCKUC B3aMMOCBA3U

MCKOY KOMIIOHCHTaMH C60pKI/I. Br13oB KOMaHbI COIIPSKCHUA - HAKaTHUEM Ha KHOIIKY B

naHesu HHCTpyMEHTOB COOPKH - Y CJI0BHS CONPSAKEHUSA S,

IIpu noOaBieHUM COMNPSLKEHUM CIIEAYyeT ONPENENIUTh JIOMYCTUMbIC HarpaBJIeHUs
JMHEWHOTO WM BpAILATeJIbHOTO JBMKEHUS KOMIIOHEHTOB. MOKHO TniepeMeniarhb
KOMIIOHEHT B TIpeJieiaX ero creneHe cBo0o b, HabIroaast 32 MOBEJCHUEM COOPKH.

[TPUMEYAHUE. HaknageBate compsbkeHHsT B COOpKax pPEKOMEHIyeTCs
OTHOCHUTEJIbHO (PUKCUPOBAHHBIX JIeTAJICH.

Paccmorpum  Hanoxenue comnpsokeHuid  KoHumeHTpM4HOCTBH, Ui ynoOCTBa
HEOOXOMMO MPUOIM3UTH COMpPATaeMble AJIEMEHTBI, HCIONb3ysl KOMaHIY Q , Tocie

4YCro BbI3BATb KOMAHIY — YcaoBus COIIPHKCHUA % M yKa3aTb C IIOMOIIbIO JICBOM

KHOTIKY MBIIIY HWIMHAPUYECKUE MOBEPXHOCTHU JCTAIN 3arjymka u aetainu Tpyoa.
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Orefiganite
Toyta ByIOO PO 3627815 Fammpreritoea |0 T

VYOequtbcsi B NPaBWIBHOCTH  BBIOPAHHOTO  COMPSDKEHUS]  MPENIOKEHHOU

MIPOrPaMMOM M HAXKaTh KHOMKY + 3

[TPUMEYAHUE. Bo BpeMs co3qaHUs COOPSHKEHUM MOJIb30BATENb MOXKET

iy
nepemMeuarb ‘-I-' , BpalllaTb  n HCII0JIB30BAaTh KOMAaH/IbI ITAHCIIN HHCTPYMCHTOB BI/II(

f 1 .
Q Q Q Q KOMIIOHCHTHI, AJIA y,)106CTBa YKa3aHuA COMNpATACMbIX ITOBCPXHOCTCU U

rpaHell KOMIIOHEHTOB.
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Hanoxum COIIPAKCHUC COBHaHeHI/Ie HOBerHOCTeﬁ JACTalIn 3ar.11y1mca u

neranu Tpyo0a, pe3ysbTaT CONpsKEHUs MOKa3aH Ha PUCYHKE.
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CrcTena ravoss [ Iy y

[Tocne nanoxenus conpsixkeHuil Konunenrpuynocrs 1 CoBmnajeHue aeTaib
Tpybda MoxeT BpaniaTbCs OTHOCUTENIBHO AeTalH 3arjymka 1no cBoeil ocu. [loaromy
HEOOXOJMMO HAJOXHUTh TPEThE CONPSKEHUE, KOTOpoe oO0ecrneuutr “TBepaoe
3aKpeIJieHre’ B IIPOCTPAHCTBE JAHHBIE JETATU OTHOCUTENIBHO IPYT JIpyTa.

B nmaHHOM ciydae compsraeMbiMH diieMeHTamu Oyayt Top Plane stux
neranmed. Jlna ykasamms Top Plane geraau  HyXHO OTOOpasHTh JIEPEBO

KOHCTPYMPOBAHHS ~ COMpSIraeMoil  JeTajid  HakaTheM  Ha  3Hak  (+)

fb) 3armanea FOCT 173,
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Hanoxum HeoOXxoauMble COMPSKEHUs I OCTaJbHBIX KOMIIOHEHTOB COOpPKH.
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[TPUMEYAHMUE. Ilpu Beibope

PUALTP ANA rpaHei
PazpelleHke BEIDOpa TONBKO FpaHeH.

CONPATacMbIX IOBEPXHOCTEN, TpaHEN

y,Z[O6HO HCIIOJBb30BAaTh KOMaH/bI ITaHCJIN

Bb100op 3j71eMeHTOB.
Bce conpsikeHust cOOpKH 0TOOpaXaroTCsl B IEPEBE OCTPOCHMS, 3aKJIaKa

Conpsizkennst (0TOOpaXkaeTCst BUJ CONPSDHKCHHUS 1 HAMMEHOBaHNUE KOMITOHEHTOB)

@Iﬁ |
@ T

_| MpHMeE4aHMA

+ (} CEAZE NPOSKTOE
+ ﬁ] CrBeeHe

& Cnepeaw

Q Ceepxy

<>\ Cnpaea

1, Mexoanaa Touka
+ % () Sarmywwea MOCT 17379-2001 <1= (Dy100)
+ @ Tpyfia Dy100 FOCT 3262-75<1 > (1000)
+ % OTeoA MOCT 17375-2001 1> (OTE0A 45-114 X 5,5 MOCT 17375-2001)
+ % TpyGa Dy100 MOCT 3262-75<2 > (15000
= mlml Conpase
OHUEHTPMUECKMAZ (3arnywka TOCT 17379-2001 < 1>, Tpy6a Dy 100 MOCT 3262-75<1%
& W oenaseHnel (Sarnywka FOCT 17 =
% Coenanenwed (OTBA MOCT 17375-2001<1 3, prﬁa Dy100 MOCT 3262-75<25)
%y CoenaaenweS (OTeoa MOCT 17375-2001 <1 >, Tpy6a Dy100 MOCT 3262-75<23)
% CoenaaeHnet (TpyBa D100 MOCT 3262-75<1 =, 0Te0a MOCT 17375-2001 <1 )

% CoenaaeHne? (TpyBa D100 MOCT 3262-75<1 =, 07604 MOCT 17375-2001 <1 3)
CoenaaeHued (Sarnywka MOCT 17379-2001 <1, Tpyha Dy 100 MOCT 3262-75<1 =)
) £ (OTB0A MOCT 17375-2001 <137, Tpyfa Dy100 TOCT 3262-75<22

[IPUMEYAHUE. CoOopka nomkHa OBITh MOJHOCTBIO —OMpeeseHa

B

MPOCTPAHCTBE, T.. HY)KHO HAJOXXUTh BCE HEOOXOIUMMEBIE compsbkeHus. BuzyanbHoe

IMOATBECPIKACHHUC 00 ONpCACICHHOCTH KOMIIOHCHTA C60pKI/I — OTO OTCYTCTBHC 3HAYKa

(-) oxoyo MMeHN KOMITOHEHTa B /lepeBe MOCTPOEHHUsI.

@ |7 7% EIEEY
rrmes @ Chiopral

A NpHreqaHis LA MpHresaHHA
+ (} CBASL NPOEKTOE ¥ CEA3E NpoeKTaE
+| k| DCEELWEHHE +|- 3| OrBEEHHE

5y Cnepean %y Cnepean

& CEepy ¥ Ceepxy

¥ Cnpasa &y Crpasa

1, Woxoanaa Touka J» Mcxoanan Touka

A Gar mywka MOCT 17379-2001 <13 (Dy100) +- W (b) 3armyuca FOCT 17378-2001 <12 (Dy100)
+ % Tpy6a Dy100 FOCT 3262-75<1> (1000)

+ %8 OTE0A MOCT 17375-2001 <1 > (O7e0a 45-114 X
@ Tpy6a Dy100 MOCT 3262-75 <2 (1500)
w0 (ilfj) Conpaerma

NG Dy100 FOCT 3262-75<1 = (1000)
Boa FOCT 17375-2001 <1 = (OTB04 45-11¢

o [ [ [

COopka ormpejienieHa He TTOJTHOCTBIO Cbopka IOIHOCTBIO OIpe/ieNeHa
[Tocne HamoxeHUsT HEOOXOJIUMBIX COMNPSHKEHUN — MojdydaeM cOOpKy

KOTOPOM BCE JAETaIM ONPEJIETECHbI B IPOCTPAHCTBE.
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OOBSI3KU U MOJy4aTh 00JIee CI0KHBIE COOPKH.
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[TPUMEYAHUE. SolidWorks  wmmeer  Momynb — TPOCKTHPOBAHHUS

TpyOOIIPOBOIOB M OMOIMOTEeKa cTaHAapTHRIX u3nenuid SolidWorks Routing.
Wcnonb3ys pacHIMPeHHbIE BO3MOXHOCTH HOBEWIIEH BEPCHUM  MOIYJIS
SolidWorks Routing — nonb3oBarenmu SolidWorks teneps MoOryT mpoeKTHpOBaTh
rHyTbIe U THOKHe TpyOompoBobl. SOlidWorKs He ToIbKO aBTOMATUYECKH BBIYMCIUT
JUTUHY Ka)JIOTO TaKOTO CerMEHTa, HO U aBTOMATUYECKU CO3/1aCT TaOJuIly THOOB ISt
nepemadyn ee Ha TpyOormOouHbI cTaHOK. Kak wu 1moObie Japyrue OOBEKTHI
SolidWorks, Bce oTueTHble TaOJMIIBI, CO3/aBacMble B MOJYJIC MPOCKTHPOBAHHUS
TpyOOMPOBOIOB, ACCOIIMATHBHO CBSI3aHBI C PEATbHBIM TPEXMEPHBIM IMPOCKTOM H

ABTOMATUYECKU KOPPEKTUPYIOTCS MPU KAXKJIOM BHECEHUWU WM3MEHEHMil. Pazymeercs,
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BCC OTYETHBbIC TAOJMIIBI MOTYT OBITh OTOOpPaXKEHbI Ha YepTEeke TPyOOIpPOBOJA.
Hcnonb3yst faHHbIe (PYHKIIMOHATBLHBIC BO3MOXKHOCTH, MMOJB30BATENIN CHCTEMBI MOTYT
MOJICTTMPOBAaTh HE TOJBKO METAJUTMUECKHE THYThIe TPYOOIpPOBOJBI — HAMpUMep,
3MEEBUKH CUCTEM OXJIAXKJCHHUS, — HO U Pa3HOTO poJia THOKUE IUIAHTH — HAIPUMeED,
MOJIBOJIHBIC IIJTAHTM THIPABIMYSCKUX M MHEBMATHUECKHX cucTeM. HoBbie (yHKIUU
JeTIal0T MPOSKTUPOBAHUE TPYOOIPOBOIOB C UCIOIB30BAHUEM TAKHX THUIIOB HAMHOT'O
0oJiee MPOCTHIM, YAOOHBIM U OBICTPBIM, YeM IPHU HCIOJIB30BAHUU TPATUITHOHHBIX
METOJIOB MIOCTPOSHHS TPYO MPOU3BOJILHON (POPMBI C UCTIOIL30BAHUEM 3JICMEHTOB 10
TPaeKTOPUU (M3BECTHBIX TAKIKE B MEHEE PYCCKOS3BIUHBIX CHCTEMAX KaK «CBHITBD»).

Emte oxro HoBmrectBo Moyt SolidWor ks Routing kacaercst ncnosib30BaHus
OuOIMOTEeK CTaHIAPTHON TPYyOONPOBOIHOM apMaTypsl. M3aenus Takue, Kak MpaBuio,
CTaHIapTU30BAHBI, M TOJIb30BATEIM CHCTEM aBTOMATH3UPOBAHHOTO MPOSKTHPOBAHUS
TpyOONPOBOJAOB OOBIYHO MCHOJB3YIOT B MPOEKTE YHPOLICHHbIE MOJAEINA 3TUX
JeTajeid, He JeTalu3MpPOBaHHBIC MOAPOOHO. M moka pedb HAET 00 YroJbHUKAX,
TPOWHHWKAX, KiIalmaHax M JaKe BCHTWIAX HUKAKUX MpoOJeM, Kak MpaBWIIO, HE
Bo3HHKaeT. OJHAKO ObIBaeT HEOOXOJMMO IMPEIOCTABUTH OINPEICIICHHYIO CTEIeHb
CBOOOBI OTICIBHBIM JETASIM, BXOIIAM B COCTaB KaKUX-TO TOKYITHBIX H3/CITHil
WK TeX K€ BEHTHIICH — HampuMep, MPpH HEOOXOJUMOCTH MPOBEPKH BO3MOXKHOCTH
BO3HHUKHOBEHUS B COOpKE KOH(DIMKTOB MPH pabOTe YCTPOUCTB.

N co3maremn moxyns SolidWorks Routing mocrapanuck ydecte H 3Ty
HOTPEOHOCTh TMOJIB30BATENCH — TEeMepb BBl MOXKETE CO3/[aBaTh MOJCIU HE TOJBKO
CTaHJAPTHBIX JETalel, HO W CTAaHJAApPTHBIX COOPOK. MOJENu 3TH COXPAHSIOT BCE
BO3MOXKHOCTH CTaHAAPTHBIX JeTalleii — WX MOXHO J00aBJisITh B TPYOOMPOBOJ
NpOCTHIM TepeTackuBaHueM mpsimo u3 Oubarotexku SolidWorks FeaturePalette,
1py 100aBJIEHUH B MapIIpyT TPyOONPOBOIa OHH aBTOMATHYECKH OPUEHTUPYIOTCS I10
MECTy COIIACHO MMEIOIUMCS B Tpacce TpyOam, B HUX MOJJCPKUBACTCS MEXaHH3M
koHdpuryparwmii SOlidWorks, oHr MOTyT ocTaBaThCs MOJABHKHBIMHU Ha JIFOOOM YPOBHE
BJIOKEHUs B uepapxuu coopku SolidWorks u tak nanee.

bnaromaps wucnoas3zoBanuo SolidWorks Routing MoxHO —CyIIeCTBEHHO

COKpPATHUTDL BPCMs ITPOCKTUPOBAHUA.
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3ameHa koMnoHeHTa B cOopke. B mpoliecce 1uKIIa MpOoeKTUPOBAHUS cOOpKa
U €€ KOMIIOHEHTHI MOTYT MOJIBEpraTrbCsi MHOXKECTBY HM3MEHEHUH. DTO OCOOEHHO
XapakTepHO [JIi MHOTOIOJIb30BATEIIbCKOM  Cpelbl, B KOTOPOHM HECKOJIBKO
M0JIb30BaTeNIie MOTyT paboTaTh Haj OTACJIbHBIMU JETajlsiMU M y3JaMU. 3aMeHa
KOMITOHEHTOB TIpU HEOOXoauMocTh - Oe3omacHbi U 3PPEKTHBHBIA CIIOCO0
0OHOBIIEHUSI COOPKH.

I[J'ISI 3aMCHBI OJJHOT'O UJIM HECKOJIBKMX KOMIIOHCHTOB.

Hasvure 3aMeHHTh KOMIOHEHTBI P Ha mameny uHCcTpyMeHTOB "COopka”
(ecnm maHHas KOMaHJa HE MPHUCYTCTBYET JA00aBbTe €€ CM riaBy 1), -HIU- BEIOCpUTE
daiis, 3aMeHUTh -UIK- HAOKMUTE ITPAaBOM KHOMKOM HAa KOMIIOHEHT U B MOSIBUBIIEMCS
MEHIO BBIOEpUTE 3aMeHUTh KOMIIOHEHTHI.

IlosBuTcT  OKHO  3aMEHHUTh PropertyM anager
(Menemxkepa CBOWCTB).

?
BrbiGeprTe KOMIOHEHT ISl 3aMEHBI B 10JI€ 3aMeHHMTh @ ‘g/’ 5

KOMMOHEHT(bI) .. Bri6epute napametp Bee IK3eMIISIPbI  SaterHTe KarnaHeHT(b):
", [Tey6a Dy100 TOCT 326

HJIA 3aMCHBI BCEX OK3CMINISIPOB B BBI6paHHOM KOMIIOHCHTC.

Haxmure kHomky O630p :;'_'!-, 4TOOBl  HANTH < i ©

[ Bre skzemnnApel

KOMIIOHCHT JId 3aMCHBI, KOTOpLIﬁ 6y,ZICT YKa3aH B IIOJIC
SITHM:

DTUM. ::s, IC:'I,D-:u:uments and et
B okne Kondurypanus seibepure MMs coBmagaer. |
OTO [JaeT BO3MOXKHOCTb [POrPaMMHOMY —OOecriedeHuro — Mapawerpel |
FoHbHrypauma
COTIOCTAaBUTh WMMsI KOH(UTYpAIlMU CTapOro KOMITIOHEHTAa C ol A ———

o " Brifop BpydHyo
KoH(pUTrypalei B KOMIIOHEHTE [Jisi 3aMeHbl. BriOepure

. o _HOEA MNPHEPEMMTE
BriGop  BpyuHyro s BbIOOpa  COOTBETCTBYIOLIEH COnpAMEHHA
KOH(UTYpaIMi B KOMIIOHEHTE JIJIs1 3aMEHBI.
Bri6eprute CHOBa NPUKPENUTH CONMPSI:KEHMsI, YTOOBI MMO3BOJUTH MPOrpamMme

IMOBTOPHO IMPUKPCIINTL CYHMICCTBYIOINNE COIPSIKCHHA B KOMIIOHCHTC IJI 3aMCHBI.

j v
Haxxmure &f}/ .
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Jlns mpumepa mel 3ameHmH aetasib Tpyoa Dy100 na Dy200. PesynbraTsl

oriepanru 3aMCHBI IPEACTABIICHBI HA PUCYHKC HUIKC.

§W solidworks 2005 - [Tpy6ia *] =10l =]
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Q Cnepeaw
; Q CEEpxy
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I Wexoaran Touka
* % (b} 3arnywra MOCT 17379-2001 <15 (D100
+] % Tpyfa Dy200 FOCT 3262-75<1 > (1000)
+ % (-] OTBOA MOCT 17375-2001 <1 = (OTE0A 45
+ % (-} TpeyBa Dy100 MOCT 3262-75<2 = (1500)
+ [jIj Conpaxerma

2| 0| & Ex

o 000000 | 9L | | _*lJ
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| | | Peasktupyerca:Coopka || 7 _ﬁ

NuTepdepeHuuss KOMIIOHEHTOB.

B cnoxHo# cOopke MHOTZIa TPYJIHO 3PUTEIBHO ONPECIIUTh, I71€ KOMIOHECHTHI

nepecekatorcst apyr ¢ apyrom. C mnomombsio IIpoBepku wuHTEeppepeHuNH

KOMIIOHCHTOB (HepecequHe KOMHOHGHTOB) MOZKHO BBITIOJIHUTH CICAYIOMICEC:

OTIpeAETUTh UHTEPHEPEHIINIO MEKIY KOMIIOHEHTaMU,;

0TOOpa)kaTh UCTUHHBIN 00BEM UHTEPPEPEHIINH KaK 3aKpaIIeHHbIH 00beM;
WU3MEHSATH napaMeTpbl oToOpakeHus KOHQIUKTYIOIINAX U
HEKOH(QIMKTYIOIMX  KOMIIOHEHTOB,  4YTOOBI  JIy4llle  PacCMOTPETh
uHTEep(DepeHIuIo;

UTHOPHUPOBATh WHTEPPEPEHIINN, KOTOphIe TpeOyeTCsl UCKIIOUUTh, HAIpUMep
npeccoBas mocajka, MHTep(epeHInn pe3bOOBbIX KpeneKei U T.1.

CUHMTATh y3€JI COOPKH OJJHUM KOMIIOHEHTOM, YTOOBI HHTEP(HEPEHITUN MEKITY
KOMIIOHEHTaMHU y3Jia COOPKH HE OTOOPaKaIHCh;

OTJIMYaTh COBMNAAAIONINe UHTep(EpEeHIUH OT CTAaHIAPTHBIX.
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YroOsl mnpoBepuTh UHTEphEpeHIMH Mexay KomrnoHeHTamu B CoOopke

Haxmute IlpoBepuTh HMHTep(depeHIHI0 KOMIOHEHTOB B 42 manenn
uHcTpymeHTtoB  "CoOopka"  wiu  BeiOeputre  MHcTpymentwl,  IIpoBeputh

UHTEep(HEePEHIINI0 KOMIIOHEHTOB.

3.2 IlpaBujia npu padore ¢ «00JbIIUMH COOPKAMU

«bonpmmMu cO0pKaMu» - Ha3bIBAIOTCS COOPKHU C KOJUYECTBOM KOMIIOHEHTOB
cepimie  100. Ilpm mpoekTHpoBaHMHM OOBEKTOB HE(TETa30BOr0 KOMILIEKCA COOPKH
noy4qatorcsi mopsinka 10000 KOMIOHEHTOB, HaJMYUE TAKOTO YHCIa KOMIIOHEHTOB
NPUBOJIUT K PE3KOMY CHIDKEHHIO TMPOU3BOJUTENFHOCTH, YBEIMYEHUIO BpPEMEHH

IIEPECTPOCHUS, B CBS3HU C HEXBATKOU PECYPCOB IEPCOHAIBHBIX KOMIIBIOTEPOB.

[IpuBenem mpaBuna obierdaroniye padboTy ¢ «Oonpmumu cOopkamu». OHU
JOCTATOYHO MPOCTHI U JIOTHYHBI '
— 1pu paboTe ¢ «OOJBIIMMHU COOpPKaMHU» U 4YepTekamMu «OOJIbIIUX COOPOK»
MCIIOJIb30BaTh MEXaHU3M JIETKOBECHOCTH;
— CcleayeT co3JaBaTh pPa3InYHbIC UCIIOJHEHUS AETaIM Il COOPKHU U YepTexa,
yropolnas BHEUTHUN 0OMWK KOH(UTypaluu, TPUMEHEHHOH B cOopke. JTo,

KOHCYHO, CJICTKa YCJIOXHACT MOACIIMPOBAHUC U OIICPUPOBAHHC JICTAJTIBIO B
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cOOpke, HO TO3BOJISIET H30aBUTHCS OT HECYLIECTBEHHBIX MapamMeTpoOB
neranu Ha ueprexxe (omHo m3 Tpebomanuit ['OCT), a Takke yckopser
pereHepanuo cOopKH,

0 BO3MOXHOCTH CIIEyeT pacrojiarath JieTajb B TOM IJIOCKOCTH, B KaKOM
OHa MPEUMYIIECTBEHHO OyeT HAXOAUTHCS MPU OTOOPAKCHUH HA YEPTEIKE U
B MOJICJIH;

CTPEMHTHCS  3apaHee, OpPUEHTUPOBATh MOJACIUPYEMYIO JeTalb B
MIPOCTPAHCTBE BBITOIHEUIITUM 00pa3oM, YTOOBI 3aTE€M HE TPATUTh BPEMCHH
U PECypcoB Ha TOHCK HeoOXoaumoro mojiokeHus. OcoOeHHO 3TO
aKTyalbHO TMpu OGOPMIIEHUM YepTeka CIIOKHOW JleTaau WIM y3ia, T.K.
COKpAIaeTcs KOJMYECTBO BCIIOMOTATENIbHBIX BHUJOB W TOJOKCHUHA W,
COOTBETCTBEHHO, YCKOPSIETCS MPOIECC CO3/IaHUs M pPereHepaluy uyepTexa,
YTO HEMAJIOBXKHO MPU HAIMYHUU OOJIBIIOT0 KOJUYECTBA BUIOB, Pa3pe30B H
CEYEHUI Ha OJHOM JIUCTE;

M0 BO3MOXXHOCTH CJEAyeT CTPEMHUTBhCS K TMPOCTOM KOH(MUTypaIuH
«0a30BOro» AJIEMEHTa JIeTalu,

MHHUMHU3UPOBATH KOJIMYECTBO UCIIOJTHEHUI OJTHOM AETaJU U Y314,
CO3/1aBaTh HAUMEHbIIIEE KOJTUYECTBO JOMOJHUTEIbHBIX MIOCKOCTEN U OCEH;
WHOTJIa TIpU CO3JAaHUM COOpPKHU OOJIBIION KOHCTPYKIIMH  BBITOIHO
HapUCOBaTh MPOCTPAHCTBEHHBIM DCKU3 PACIOJOXKEHHS OOBEKTOB U
NPHUBS3bIBaTh MOJICNN (a HHOTIa ¥ pa3Mephl) JIeTaleii IMEHHO K HEMY,
HayMHATh COOPKY y3Jla ¢ TOM JeTalau, KOTOpasl ONpeNesieT pacnoloKeHue
y3jia B MPOCTPAHCTBE (€CNIM y3€N pacroyiaracTcs Ha OCHOBAaHHMH — TO C
HIOKHETO JIMCTA, 3apaHee COPUEHTUPOBAHHOTO TIO TIPUHSITHIM OCAM
KOOpIHHAT);

CTapaTtbCsi MO MUHUMYMY HCHOJB30BaTh NPOEKTHPOBAHHWE B KOHTEKCTE
coopku. JInbo mociie OKOHYaHUsI NPOEKTHUPOBAHUS B KOHTEKCTE pa3Bs3aTh
CIIPOCKTUPOBAHHYIO JIETaIb OTHOCUTEIIBHO 00IIei COOpKH;

CTapaTbCs OIPAaHUYUTHh TNPUMECHEHHE CBOOOIHBIX CBs3ed (CBOOOTHBIX
KoHurypanwii). [Ipy HaTMUUU HECKOTBKUX CBOOOTHBIX KOH(HTYyparuii B
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OJIHOM cOOpKe BpeMsl pereHepanuyd y3jia B IEJIOM MOXET pPe3Ko
YBEITUYHBATHCS,

— MIMPOKO  WCTOJB30BaTh  MACCHUBBI C  TNPUMCHCHHEM  Pa3JTHMYHBIX
KOH(UTYpaluii U31eNusl, BXOIAIIEr0 B MACCHB,

— CTPEeMUThCS MHUHUMHU3UPOBATH KOJUYECTBO HAKIIAJbIBAEMBIX CBA3CH.
[Ipyuem Ba)XHO HE KOJMYECTBO HAJIIOKEHHBIX CBS3EH, a KOJIUYECTBO
OTHMMAaeMbIX UMU CTENIEHEH CBOOO/IHI;

— ymopouiaTh CTPYKTYpY y37a, co3aaBasi MojAcOOpKH, MHOTJAa UCKYCCTBEHHBIE,
Jake eCciau OHM He OyAyT COOTBETCTBOBATh COCTaBy, IPHUHSATOMY B
JOKYMEHTAIlMU. JTO YIPOIIAeT HE TOJBKO COOpKY, HO M oOierdaer u
YCKOpSET MPOIECC HAXOXKACHUS OITUOOK;

— MIUPOKO TIONH30BATHCA MYJSDKAMH  CIOKHBIX  3aKOHYEHHBIX  y3JIOB,
(GYyHKIMOHATBPHO HE CBSI3aHHBIX C  OCTAJIBHBIMU  JJieMeHTamMu. B
WCKITIOUYUTEIBHBIX CITyYasiX CICAYeT WATH JAJIbIIC U CIICIHATbHO CO3/1aBaTh
MYJISDK 3aKOHYEHHOTO Y3Jia JUIsl TIOCHEAYIOIIET0 HCIOJb30BaHUS €ro B
«OO0JIBIIION COOPKE» BMECTO HACTOAIIET0, pabovero y3na.

Takum 00pa3om, 04eHBb BaXXHO YMETh JIETKO OPUEHTUPOBATHCS B CTPYKTYpE U
PaCIONIOKEHUH OTAEIBHBIX 3JIEMEHTOB KOHCTPYKIIMH. J[J1s1 9TOTO HaIe Bcero mpocTo
HEOOXOMMO Ha Ha4yaJlbHOM JTale MOJICIMPOBAHUS ONPEIACIUTh W pPa3AC/IUTh
(GYHKIIMOHATHHO KOHCTPYKIIMIO M HA3HAYEHWE Y3JIOB M MEXaHU3MOB, TOCTapaThCs
UCIIOJIb30BaTh KaK MOXKHO MEHbIIE CBOEOOpa3HbIX  JeTajed, HCHOIb3ys
3aMMCTBOBaHUs M KOH(pUTrypanuu. Ha Takyro MOATOTOBKY YXOJIWUT IOMOJHUTEIHLHOEC
BpeMsi, HO TpHU JaNbHEHIe padoTe, HECOMHEHHO, MOAOOHAs TAaKTHKAa MPUHOCHUT
ycnex. Ho, camoe BakHOE, 3TO aKKypaTHasl «IUCTas» padoTa Mo MOJCITHUPOBAHUIO H
cOOpKe Ha J000M 3Tare MOJAECIUPOBAHUSA.

3.3 Yupouienue c60pok

B SolidWorks cyiectByer BO3MOXKHOCTH YIIPOCTHTBH CIIOXKHYHO COOPKY IyTeM
MIEPEKITIOUCHAUST BUIUMOCTH KOMIIOHCHTOB ¥ WM3MEHEHHSI COCTOSIHUS —ITOTAIlICHUS

KOMIIOHCHTOB.
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Pexxum 001b1I0H COOPKH - 3TO KOMIUIEKT MapaMeTpOB CHUCTEMBbI, KOTOpPbIE
yiydmarT 3(pGeKTUBHOCTh COOpPOK. PexumM 0oJbiioi COOpPKHM MOXKHO BKIIIOUHUTH B
noboe Bpems. Kpome TOro, MOXXHO YCTAaHOBUTH OIPaHMYEHHE KOJUYECTBA
KOMIIOHEHTOB, MpU JOCTHKEHUU KOTOPOro peXuM Ooibliod cOopku Oyaer
BKJIFOUATHCSl aBTOMAaTUYECKHU.

[Ipumeyanust o coxpaHeHUU COOPKH B peKUME OOJIbIIOI COOPKHU:

» Ecimu Bwl coxpansiere cOopky B pexkume Oombinoit coopku, SolidWorks
UTHOpUPYET mapaMeTp ABTOMATHYECKH aKTUBU3UPOBATH PEKUM OOJBIION
coopku  (mpu  BeIOOpe  WHcTpymentwl, [lapamerpni, Hactpoiiku
nojb3oBareis, PexxuM OO0NbIION COOpPKH) TpU CIEAYIONIEM OTKPBITHH
coopku. COOpKa OTKPHIBAECTCS B peKUME OOJIBIIOI COOPKHU.

» Ecim Bel coxpansiere cOOpKy C y3JaMH B PEKAME OOJBIIONH COOpKH,
SolidWorks He coxpasser y3ibl B peXuMe OONbIIOW CcOOpKH. YTOOBI
COXpaHUTH y3€l B pekuMe OOJbIIoi cOOpKH, BBl JOKHBI OTKPBITH y3€l B
OT/ICIbHOM OKHE, aKTUBH3UPOBATH PEXKUM OOJTBIIION COOPKH M COXPAHUTh Y3ell.

[TapameTpsl pexrMa OOJBIION COOpKU yxke 3amaHbl B mporpamme SOlidWorks,
OJTHAKO TPY HEOOXOJMMOCTH UX MOKHO HACTPOUTb.

YroObl BKIIOYUTH PpexuM Ooabmoi coopku: Haxmure kHonky Pexum

00/1bIIOH  COOpPKH ®  ya nanemw uHcTpyMeHTOB "COopka" wuiaM  BblOepuTe
HNucTpymenTsl, Pexum 00516111011 COOPKHU.

IlepexiioueHue BUIAUMOCTH. Mo:xHO MEPCKIIH0OYATh OT06pa}K€HI/IC KOMIIOHCHTOB

C60pKI/I. MO>XKHO TIOJHOCTBIO YAAJIUTb KOMIIOHCHT H3 BH/A % Wwin caciaarb €ro

npo3payHbiM Ha /5% E [Ipu oTkIOYEHUH OTOOpaXKEHHUsT KOMIIOHEHT BPEMEHHO
yOupaercst ¢ BUJIa, YTO MO3BOJISIET paboTaTh C KOMIIOHEHTaMH, PACIOJIOKEHHBIMHU O/
HUM.

CkpbITHE U 0TOOpa)KEHNE KOMIIOHEHTA BIMSET TOJBKO Ha BUAMMOCTb KOMIIOHEHTA.
JIOCTYIIHOCTB CKpBITBIX KOMIIOHEHTOB M KX ITOBEACHHE HE OTIMYAETCS OT BUAWMBIX

KOMITOHCHTOB B TOM K€ COCTOSHHUH ITOT'allICHUA.
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Jnist oroOpaxeHns: KOMIIOHEHTa HEe0OX0AUMO BbIOPATh CKPBITHIN WU MPO3pPAuHBINA
KOMIIOHEHT H Ha/KaTh COOTBETCTREHHO o it 2 :

B  nepeBe  KOHCTpYyHpOBaHHS  CKPBITBIM ~ KOMIIOHEHT

oToOpaxkaercs
T —— | %y Tpyfa Dy100 FOCT 3262-75<3> {1000

§V solidWorks 2005 - [Tpy6a *] B -1of =]
@waﬁn Mpaeka Bwa Bcraeka MHCTRYMEHTRl OkHO Y

=18] %]
DPHES(2R(Y-¢-Rres BER-H @ J2|ersaaqacs *|a”

[®- %222 U PICIFHF I/ BH G B 4 2885066 9D
B [7[m] B
@prﬁa

LA | MpHMEqEHa

at

- &
+-f,# CEASH NPOEKTOE 7
=

+ 3] Oceewenme
Q Cnepean
& CEepxy

<£>: Crpaca [Tpo3pauHsbIil kKoMIOHEHT 3¢
lCcxoAHaA TodKa

F 100

Try6a Dy 100 FOCT 3262-75<3 (1000)
+ @ OTe0R g TEOA 45-11
¥ % TpyBa D100 MOCT 3262-75<2= {1500)
+ ml@ ConpAmeHHa

A~ 4

CKpBITBIHf KOMIIOHEHT 5%

W
Lx «

< | 3 | IR _flJ i
|—|—|— PeaakTHpyeTcA: CoopKa ” ? &

IIpuocTtaHoBKa aBTOMATHYECKOT0 NMepecTpanBaHus. [[1s1 5KOHOMHUU PECYPCOB
npd paboTe C TPEXMEPHBIMH MOJETSIMH MOXKHO OTJIOKUTh OOHOBIIEHHE COOpOK.

OTJ10KUB 06HOBJ'ICHI/IC, MOKHO BHCCTHU pPaA3JIMYHBIC HU3MCHCHUA, 3aTCM IICPCCTPOUTH

coopky. Ilpm HeoOxomumocTH cOOpKa TMEepecTpauBaeTCsl aBTOMATUYECKH ISt

BBITOJTHEHNSI BHYTPEHHUX OOHOBJICHUN M COXPAHEHUS 1IEJIOCTHOCTH MO/IEIIH.
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YToObI OTJIOKUTH OOHOBJICHHE COOPOK:

Haxxmure mnpaBoM KHONKOW MBIIKA Ha HUMS
cOOpKHM B BEpXHEW YacTU JepeBa KOHCTPYHUPOBAHMS
FeatureManager u  BwIOepute IIpHOCTAHOBUTH
aBTOMATH4YecKoe NepecTpauBaHMe.

B crpoke cocTosHMS TOSBUTCA HaJIKCh

(ITepecTpoeHmEe OTJIOKEHO).

|_ |_ |_ |F'E.ﬂ.-E|KTH|:I‘;.-'ETI:F|:C5I:I|:IKa (MepecTpoEHHE OTNOMEHD) |_ |_

UYroObl BBIIOTHUTH OOHOBIIEHWE Bpy4YHY0 B pexkume [IpuMocTaHOBUTH

aBTOMAaTH4YecKoe nepecTpauBaHue, Boioepute napamerp I[lepecrpouts

UHCTpyMeHTOB ' CTaHAapTHAs .

YroOBbl OTKITIOUUTH 3TOT MapaMeTp, HAKMUTE MPABOM KHOMKOW MBI HA WMS

cOOpKM B BepXHEH uacTH JepeBa KOHCTpyupoBanusi FeatureManager u oTkirouuTe

Ha#th...

> Bepxnas chopka (Tpy6a
Ga B8 pxa (Tpyba)

JameTra

OTofpasHTE AEpeE

MopAAK CO34aHMA CHOPKK N0 AETANAM W Y3nam
CAENATE BCE ASTANH COKPALLEHHEIMA
OToBpazHTE AEpHaTENH ANA 0OHOENEHHA
BCTaBMTE HOBEI y3En

MPHOCTAHOEMTE AETOMATHHECKOE NEpEeCTPAHEIHHE

CEOMCTES AOKYMEHTA. ..
BHELLHMI EWAL

AoBaENTE KOHBHMYPaLHH

CO3AaTE MYCTYHO NAanky

Q Y¥EBENMYMTE BEIOPaHHEIR 3NEMEHT

u
1]

napamMmeTp le/IOCTaHOBI/ITb ABTOMAaTHYIECCKOC NEpeCcTpanuBaHHUeC.

nFIHI:II:TEIHI:IEIHTI:- AETOMATHHECKOE NEQECTRAHMEIHHE

[Tapamerp HEOOXOIMMO 3a/1aBaTh KaXKIbIi pa3 MpH 3arpy3Ke JOKyMEHTa COOPKH.
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3.4 3ananue 111 CAaMOCTOATENbHOI PadoThI

B Hmxe mepeyucNeHHBIX ~3aJaHUSAX ~ NOMpoOyWTe co3aaTh  COOPKH
“TpyOonpoBogHoii 00BSI3KM U3 JeTaleil TBEPAOTENbHbIX MapaMeTPUYECKUX
moneneit. IlocnemoBaTenbHOCTH 5SIEMEHTOB YyKa3aHa B 3alaHusix. Jluametp
TpyOOINpoBOAOB BBHIOMpaTh 000N B coorBercTBUU ¢ ['OCT 3262-75. COopka

“TpyOonpoBoaHOI 00BA3KH" J0KHA OBITH OJHOCTBIO ONPEIEICHA.

3aganme Ne 1.
Zarnymka ['OCT 17379-2001
Tpy6a 'OCT 3262-75 (L=1 m)
OtBox I'OCT 17375-2001
Tpy6a TOCT 3262-75 (L=1,5m)
[Tepexon I'OCT 22826-83
Tpy6a TOCT 3262-75 (L=1 m)
Tpoitauk 'OCT 17376-2001
Tpy6a 'OCT 3262-75 (L=3 m)
OtBox I'OCT 17375-2001
Tpyo6a 'OCT 3262-75 (L=1 m)
OtBox I'OCT 17375-2001
Tpy6a 'OCT 3262-75 (L=1,5 m)
3armymka ['OCT 17379-2001

3aganme Ne 2.
3arnymka ['OCT 17379-2001
Tpyoa 'OCT 3262-75 (L=3 m)
Tpoitauk 'OCT 17376-2001
ITepexon konuentpuueckuii I'OCT
17378-2001
Tpy06a 'OCT 3262-75 (L=1 m)
®nanen 'OCT 12820-80
®nanen 'OCT 12820-80
Tpy6a T'OCT 3262-75 (L=5 m)
®nanerr 'OCT 12820-80
@nanern; 'OCT 12820-80
Tpy6a 'OCT 3262-75 (L=3 m)
3arnymka I'OCT 17379-2001
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3aganue Ne 3.
Zarnymka ['OCT 17379-2001
Tpy6a Dy100 I'OCT 3262-75 (L=2 m)
OtBox I'OCT 17375-2001
Tpy6a TOCT 3262-75 (L=1 m)
ITepexon konuentpuueckui I'OCT
17378-2001
Tpy6a TOCT 3262-75 (L=2 m)
Tpoitauk 'OCT 17376-2001
Tpy6a TOCT 3262-75 (L=1 m)
OtBox I'OCT 17375-2001
Tpyo6a TOCT 3262-75 (L=4 m)
OtBox I'OCT 17375-2001
Tpy6a 'OCT 3262-75 (L=1 m)
3arnymka 'OCT 17379-2001
3aganme Ne 5.
3armymka ['OCT 17379-2001
Tpy6a Dy100 'OCT 3262-75 (L=1 m)
ITepexon konuentpuueckuii I'OCT
17378-2001
Tpy6a 'OCT 3262-75 (L=4 m)
OtBox I'OCT 17375-2001
Tpy6a TOCT 3262-75 (L=1 m)
Tporinuk 'OCT 17376-2001
Tpy6a TOCT 3262-75 (L=3 m)
OtBox I'OCT 17375-2001
Tpy6a 'OCT 3262-75 (L=1 m)
OtBox I'OCT 17375-2001
Tpyba T'OCT 3262-75 (L=2 m)
Zarmymka ['OCT 17379-2001

3aganue Ne 4.
3arnymka 'OCT 17379-2001
Tpy6a T'OCT 3262-75 (L=1 m)
Tpoitauk 'OCT 17376-2001
Ilepexon konuentpuueckun ['OCT
17378-2001
Tpy6a I'OCT 3262-75 (L=2 m)
®nagen 'OCT 12820-80
®nanerr 'OCT 12820-80
Tpy6a 'OCT 3262-75 (L=4 m)
[Tepexon 'OCT 22826-83
OtBox 'OCT 17375-2001
Tpy6a T'OCT 3262-75 (L=1 m)
3arnymka ['OCT 17379-2001

3aganue Ne 6.
3arnymka I'OCT 17379-2001
Tpyo6a T'OCT 3262-75 (L=1,5 m)
OtBox I'OCT 17375-2001
Tpy0oa 'OCT 3262-75 (L=1 m)
[Tepexon I'OCT 22826-83
Tpyoa 'OCT 3262-75 (L=3wm)
Tpoitnuk 'OCT 17376-2001
Tpy6a T'OCT 3262-75 (L=2 m)
OtBog 'OCT 17375-2001
Tpy6a T'OCT 3262-75 (L=1 m)
ITepexon konuentpudyeckuii 'OCT
17378-2001
Tpy6a TOCT 3262-75 (L=1,5 m)
3arnymka 'OCT 17379-2001

61



CIITMCOK NCITOJIb30BAHHBIX HCTOYHHUKOB

1.
2.

www.solidworks.ru — Odunmanehsrii caiit komnaanu SolidWorks Russia
@denepanbubiii  3akoH ‘O TPOMBINUIGHHONW 0€30MacHOCTH  OMACHBIX
IPOU3BOACTBEHHBIX O00BEKTOB". — M. l'ocymapcTBEHHOE MpEeANpUATHUE
HTL[ no 6e3omacHocTH B mpoMbllieHHOCTH ['ocroprexnaazopa Poccun,
2000 .

CononosurkoB A.B. Icronp3oBaHuEe TBEPAOTEIBHOIO IAPAMETPUUYECKOIO
MOJEIUPOBAHUSA pu IIPOEKTUPOBAHUH O00BEKTOB

HedTenepepadaThIBAIOIITUX npeanpustuii.//Hedrerazosoe JIEJ0,
http://www.ogbus.ru/authors/ Solodovnikov/Solodovnikov_1.pdf

3D-nu3aitH w1 ruOpuUgHOE TapamMeTpUYecKoe MOJEIUpoBaHue ABEbsSH
A.B./I CATIP u rpaduka Ne 10 2003 r. C.41-43.

Oneir ucronb3oBanuss CAITP SolidWorks B pabGore ¢ «Oonbmiumu
cOopkamMm» TpH TPOCKTUPOBAHUU TOPHO-IIAXTHOTO  00OPYAOBaHHMS
['op6auesa O.10.// CAIIP u rpaduxa Ne 8 2004 r. C.23-26.

Kouanos C., ABenbssn A, ManoB M.SolidWorks Piping na cioyx6e y
OTEYECTBEHHBIX YHEPTCTUKOB http://www.solidworks.ru/downl oads/
publications/2003/2003.09- September. pdf

62



