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JIABOPATOPHAS PABOTA Nel
Coznanue yeprexeit B CAIIP KOMITIAC-3D

|. {EJIb U 3AZJIAYUN PABOTHI

3nakomctBO co cpenoit KOMIIAC-3D u  wu3ydyeHHEe OCHOBHBIX
Bo3MOXHOCTe  pemaktopa  ueprexed  KOMIIAC-I'padpux.  ITlomyuenue
IPaKTUYECKUX HABBIKOB CO3JaHUsl KOHCTpPYKTOpckux ueprexed B CAIIP
KOMIIAC.

II. TEOPETUYECKUE CBEJJEHU A

OcunoBubie kommnoHeHTHl CAITP KOMIIAC-3D: omHOMMEHHas cucTema
TPEXMEPHOTO  TBEPAOTEIBHOTO  MOJICIMPOBAHUSA,  YEPTEHKHO-TpaAUUSCKUMA
penakrop KOMIIAC-T'padpuk, cuctemMa NPOSKTHPOBAHUS CHCHU(PUKANNA W
TEKCTOBBI peAakTop. Bce MOAynu TECHO HMHTErPUPOBAHBI JIPYr C JAPYTOM.
CrpaBOYHUKUA M TPUKIAAHbIE OMOIMOTEKH MOAKIIOYAIOTCS K CHCTEME 10 Mepe
HEOOXOMMOCTH.

KOMITAC-T'papuk — »3TO mnporpamMma Hjisi ONEPANMOHHON CHCTEMBI
Windows. IlosToMy ee OKHO MMEET T€ K€ IJIEMEHTHI YIPABJICHUS, YTO U JPYrUe
Windows-nipunoxkenus (puc.1).
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Puc.1. I'naBaoe okno CAITP KOMITAC-T"padux.



3aroyI0oBOK pacrnojokeH B camMOl BEpXHEM 4YacTM OKHAa. B Hewm
oTOOpakaeTcs Ha3BaHWE MPOTpaMMbl, HOMEP €€ BEPCUUM M UMS TEKYLIETO
JIOKYMEHTA.

I's1aBHOE MEHI0 pacIioNOKEHO B BEPXHEN YaCTH IPOrPAMMHOIO OKHA, Cpa3y
IIOJ1 3ar0JIOBKOM. B HEM pacrionoeHbl Bce OCHOBHBIE MEHIO CUCTEMBI. B Kaxiom
13 MEHIO XPAHATCS CBSI3aHHBIE C HUM KOMaH/BbI.

CrangapTHasi aHEIb PACMOJIOKEHA B BEPXHEH YaCTU OKHA CUCTEMBI MO/
['maBHbIM MeHIO. Ha 3TOM maHenu pacmoioK€Hbl KHONKH BBI30Ba CTAHIAPTHBIX
KOMaH]I orepanuii ¢ ¢aisaMu 1 00beKTaMH.
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Ha nanenu BI/III PAacCIIOJIOKCHBI KHOIIKH, KOTOPBIC IIO3BOJIAIOT YIIPABIIATDH
I/I306pa}KCHHCMZ M3MEHSITH MacITad u nepeMeuaTb I/I306pa)K€HI/IG.
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[Tanens Texkyuiee cocTOsTHME HAXOAMUTCS B BEPXHEH 4aCTH OKHA cpasy Haj
OKHOM JaokyMeHTa. CocTaB MaHENIU ONpENeNsieTcs PEeKUMOM pabOThl CHUCTEMBI.
Hanpumep, B pexume pabOThl C UEpPTEKOM WIM (PparMEeHTOM Ha Hel
PacIoIOkKEHbI CPEACTBA YIIPABIEHUS KYPCOPOM, CIIOSIMHU, IPUBSI3KAMU U T.1I.
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B paGoueii o0sacTH pacnojiaraloTcsi OKHAa OTKPBITBIX JOKYMEHTOB:
yepTexei, cnenudukanuii, pparMeHToB U T.J.

KoMnakTHas nmaHeJ b HaXOAUTCS B JIEBOW YaCTH OKHA CUCTEMBI U COCTOUT
n3 llaHenu nepeknoYeHns U MHCTPYMEHTANbHBIX NaHenend. Kaxaoil KHONke Ha
[lanenu nepexItoueHns COOTBETCTBYET OJHOMMEHHAS! MHCTPYMEHTAIbHAS MTaHETb.
NHcTpyMeHTaANIbHBIE TAHETU COAEpX AT HAa0Op KHOIOK, CrPYMNIHUPOBAHHBIX II0
GbyHKUHOHATBRHOMY TMpu3HaKy. CocTaB TaHEIW 3aBHUCUT OT THUIA AKTHUBHOIO
JIOKyMEHTA.

WHcTpyMeHTanbbHas naHens
MaHene nepexroYeHun MeomeTpusn
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leomerpun .~ Orpesok
AKTUBU3MPOBETD MHCTPRYMEHTANBHYIO OTpesok
naxent =

Ilanenb CBOMCTB CIYXUT Il YOPaBICHUS MPOLIECCOM BBIMOJIHEHUS
koMaHAel. Ha Hel pacmonokeHbl OJHA WM HECKOJbKO BKIaAoK U Ilanenn
CNEeNHUATBHOTO YIIPABJICHHUS.

CTtpoka co0o01meHni pacroiaaracTcsi B HUKHEN 4aCTH NMPOrPAMMHOTO OKHA.
B Hell mosBISAIOTCS pa3auyHbIE COOOIIEHUSI M 3alpOChl CHUCTEMBI. DTO MOXKET




ObITh: KpaTkas WHGpOpPMAIMS O TOM DJIEMEHTE JKpaHa, K KOTOPOMY IOJBEICH
Kypcop; COOOIllEHHe O TOM, BBOJIa KaKuUX JaHHBIX OXKHUJIA€T CHUCTEMa B JaHHBIN
MOMEHT; KpaTkas wuHGOpMalUs IO TEKYyIIeMy JEHUCTBUIO, BBITIOJHICMOMY
CHUCTEMOM.

Manenb cneuuansHoro yrnpaeneHus l— Maxnens ceoicTe

TOMKY OTPE3Ka MK BECAUTE €€ KOOpAMHaTLI

A

- CTpoKa coobuweHunn

KonTtekcTHasi manesb 0TOOpakaeTcsl Ha 3KpaHe MPH BbIACICHUH 00bEKTOB
JIOKyMEHTa U COJIEP>KUT KHONKH BbI30Ba HAMOOJIEE YACTO HUCIONIb3YEMbIX KOMAH]I
penaktupoBaHus. Habop KOMaHJ Ha MaHEIW 3aBUCUT OT THUIIA BBIIEIECHHOTO
00BbEeKTa U THUIA JOKYMEHTA.
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KoHTekcTHOE MEHI0 — MEHIO, COCTaB KOMAaHJ B KOTOPOM 3aBHUCHUT OT
COBEPILIAEMOI0 IIOJIb30BATEIEM JEUCTBUS. B HeM Haxomarcsa Te€ KOMaHBbI,
BBIIIOJIHEHHE KOTOPBIX BO3MOYKHO B JAHHBIM MOMEHT. BBI30B KOHTEKCTHOTO MEHIO
OCYLIECTBIISIETCS IIETYKOM NPAaBOM KHOMKHK MBIIIM HA MOJE TOKYMEHTa, 3JIEMEHTE
MOJIeNIM WM UHTep(deiica cucTeMbl B 1000 MOMEHT pabOThI.

Komnaxmnas nanenv u 0CHO8HbIE UHCIMPYMEHMbL CUCTHEMDbL

Ianeas TI'eomerpusi. Ilpu pabore c rpaduueckuMu JOKYMEHTaMU Ha
[laHenu mepexyIIoUYeHHs M0 YMOJIYAaHHUIO aKTMBHA KHOIKA ['eoMeTpHst U OTKphITa
OJIHOMMEHHAss HWHCTpYMEHTaJbHas mNaHenb. Ha 3ToW mnaHenu pacrnojioKeHbI
KOMaH/1bl, C TOMOUIbI0 KOTOPBIX MOXKHO CO37aBaTh rpaduueckue 0ObEKThl: TOUKH,
BCIIOMOT'aTEJIbHBIE NPSMBIE, OTPE3KU, OKPYKHOCTH U T.[.
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leomerpun

AKTHBM3MDOBATE MHCTPYMEHTANBHYHD
naHene

IManear Pasmepnl. Ha manenu Pa3Mmepsl pacnonoxeHbl KOMaHIbI, C
MOMOIIIBIO KOTOPBIX B TrpaUYECKUX JTOKYMEHTaX MOKHO MPOCTABJISATH Pa3MEpHI:
JIMHENHBIE, IUaMeTPaIbHbIC, PaIUAIbHBIE U T.1.
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Pasmepbi

AKTHEBMEHDOBATE MHCTPYMEHTINbHYH
naxens

IManear O0o3nauenus. Ha nmanenun OO603HAUEHUS PACIOIOKEHBI KHOMKU
KOMaH/I, MO3BOJIIONINX O(QOPMUTH IrpadUUecKuii JOKYMEHT: ClielaTh TEKCTOBBIC
HAJIMUCH, CO37aTh TAOJUIBI, TPOCTABUTh 3HAKHU IIEPOXOBATOCTH IMOBEPXHOCTEH,
o0o3HaueHnus 0a3 u T.1.
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0603nauenun

AKTHBMIMPOBATH HHCTRYMEHTANBHYH)
naHene

IHanear PepakrtupoBanme. Komanasl HMHCTPYMEHTAJIbHOM  IAHEIU
PenaktrpoBaHue mo3BOMSIOT U3MEHSTH rpaduyeckoe n300pakeHue: nepeMerarh,
BpaIllaTh, KOMUPOBATh, AEJIATh 3€PKAIbHBIE KONIUU U T.1.
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AKTHBMENPOBATE MHCTRYMEHTANbHYIO
naHene

IHaneas Ilapamerpusanmsi. KoMaHIbl HHCTPYMEHTAJIBHOM  ITaHENN
[TapameTpu3anys UCHIOJIB3YIOTCS B TAPAMETPUYECKOM PEKUME YEPUCHHUS.
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AKTHEMIMDOBATH MHCTDYMEHT aNbHYH
naHens

Haneas U3mepenns (2D). Komanas nanenu M3mepenus (2D) BBINOIHAIOT
pa3iinyHble CEpPBUCHBIE (YHKIMH: H3MEPSAIOT KOOPAMHATBHI TOYEK, PACCTOSHHUS
MEK]ly TOUKaMH, yTJIbl HAKJIIOHA OTPE3KOB, TUIOIIAAN, IEPUMETPHI U T.1.
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Wizmepenun (2D)

AKTHBHIMPOBATL HHCTPYMEHTANBHYH)
naHene

Ilaneas Boigesenue. B cucreme KOMIIAC-I'paduk  neiicTtByeT
clelylollee IMPaBUJIO: TPEXKIE 4YEM BBIIIOJHUTh Ha OOBEKTOM OIEPALHIO
penakTupoBaHus (yIaduTh, IEPEMECTUTh U T.J.), €T0 HEOOXOIUMO BbIACIUTh. Ha
naHeu Beigenenne mpeacTaBiIeHbl pa3IndHbIe KOMaH/IbI BBIJICICHHS O0BEKTOB.
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Boipenenve

AKTHBMIMPOBATE MHCTDYMEHTANBHYHO
naxens

ITaneap AccomuaTuBHble BUAbI. KomManasl maHenn AccCOIMaTUBHBIC BUIBI
WCMOJIB3YIOTCSA ISl aBTOMATHYECKOTO CO3JAaHHUSI YEPTEKEW TMpu HAJIUYUU
TpexMepHol monenu. [Ipu co3gaHum yepreka B PyYHOM PEXUME IO3BOJSIOT
co3/1aBaTh HOBBIE (ITyCThIE) BUJBI, CO3/IaBaTh Pa3pbiBbl BUJIOB, TPOCMATPUBATH U
MEHATH MMapaMeTPhl CYIIECTBYIOIIUX BUJIOB.
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Accoymarnenbie Buabl

AKTHMBU3UPOBATH MHCTPYMEHTanbHYI0
naHene

ITanean Cnenudpuxanus. Komangsl MaHeJIn Crenuduxanus
HCIIOJIB3YIOTCS B PEKUME CO3JaHUs CIICIIU(UKAIIAN.
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AKTHEN3NPOBATL MHCTPYMEHTANbHYHO
naHene

Maneab Otuerbl. Komanasl nanenn OTYETHI UCMIOIB3YIOTCS JISI CO3/IaHUS
M HaCTPOWKM OTYETOB — CIHEHHAIBHBIX TaOJUIl, COACPXKAIMUX 3HAYCHUS
OTIPE/ICJICHHBIX CBOMCTB OOBEKTOB, COCTABJISIONIUX JTOKYMEHT.
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AKTHBM3HDOBATE MHCTPYMEHT anbHYH
naHene

IManear BceraBku u MakpodiemeHTbl. Komannpl manenu BceraBku u
MAKpPOAJIEMEHTHI MO3BOJSIOT BCTABIATH B JOKYMEHT BHJIBI C JIPYTHMX YEPTEKEH,
BHeITHKE (parMeHThl, CO3/1aBaTh B JOKYMEHTE JIOKAJbHbIE (PparMEeHTHI U MaKpO
AJIEMEHTHI, @ TAKXKE BHITIOJHUTD PA3IUIHbBIC ACHCTBUS HAJl STUMH OOBEKTAMH.
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Bcrasku v MaKkpo3aneMeHTobl

AKTHBU3HMPOBATH HHCTPYMEHTANBHYHD
naHene

I11. ObOPYJIOBAHUE
[IepcoHanbHBIN KOMITBIOTED.

IV.3AJAHUE HA PABOTY
Beinonaute B nporpamme KOMITAC-T'paduk yeptéx, n300pa’keHHbIN Ha
PHUCYHKE 2.
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V. [IOPAJIOK BBITIOJIEHMA PABOTBI
1. 3anyctute nporpammy KOMITAC-3D.
2. CoznaiiTe HOBBIM YEPTEK U 3aJANTE €ro MapaMeTPBI.
3. HauepTute neranb, n300paxeHHy0 Ha puc. 2.
4. PaccTaBbTe pa3Mephbl U BCIIOMOTaTebHbIE 0003HAYEHUSI.
5. 3anmoiHUTE mTaMII YEPTEXKa.
6. CoxpaHUTE YEPTEK.

V1. YKA3AHUA 110 OOOPMIJIEHUIO OTUHETA
OTuer MHOKEH COJEep’KaTh KpaTKoe ONMCAHUE IIOCIEN0BATEIBHOCTH
BBIIIOJIHEHHBIX IPH POEKTUPOBAHUY JECUCTBUIM U pacliedyaTaHHBINA YEPTEXK.

VII. KOHTPOJIBHBIE BOITPOCHI
1. Kakoii kommoneHT cuctembl KOMITAC-3D npennaznaueH asis paboThI €
yepTexxamu?
2. C xakumu Tunamu gokyMeHtoB paboraer CAIIP KOMITIAC-3D?
3. Yem oTam4aroTcst TUIBI TOKyMEHTOB «DparmeHT U «HepTéxn?

VIII. CITUCOK JIMTEPATYPbI
1. AzOyka KOMIITAC-TI"paduxk [31EKTPOHHBIN pecypc]. URL:
http://kompas.ru/source/info_materials/kompas_v15/Tut_2D.pdf
2. B.II. bompmakoB, B.T. To3uk, A.B. Uarmna. MmxeHepHas W KOMITBIOTEpHAs
rpaduka: yaeOonuk mais By3oB. — CI16.: BXB-Ilerepoypr, 2012.
3. Berpoennas cnpaska KOMITAC-3D.



JIABOPATOPHAS PABOTA Ne2
PadoTa ¢ TpexMepHbIMU TBepaoTeJdbHbIMHE MoAeasivu B CAITP KOMITIAC-3D

|. {EJIb U 3AZJIAYUN PABOTHI
N3yuutes ocHoBHble Bo3MoxkHOCTH CAIIP KOMIIAC-3D mno paborte c
TPEXMEPHBIMHU TBEPIOTEITLHBIMHA MOJICTISIMHU.

Il. TEOPETUYECKUE CBEJJEHUA

B cucreme KOMIIAC-3D TpexMepHyr0O MOAEIb MOYKHO IOCTPOUTH C
UCIIOJB30BAaHUEM  Pa3JIMUHBIX TEXHOJOTMM W Meroauk. WX coBMecTHOE
UCIIOJIb30BaHUE TIO3BOJISIET pEIIaTh camble Pa3HOOOpa3Hble KOHCTPYKTOPCKHE
3aJ1au.

TeepoomenvHoe mooenuposamue

[TocTpoeHue TpexmMepHOW TBEPAOTEIBHOW MOJIENM  3aKJIO4YaeTcsl B
MOCJICIOBATEILHOM ~ BBIMIOJIHEHUW — ONEpalii  OObeJMHEHUS, BBIYUTAHUS U
NepecevyeHns] HaJl MPOCTHIMA OOBEMHBIMH 3JEMEHTaMHU (TPU3MBI, MHJIUHJPHI,
nUpamMubl U T.J.), U3 KOTOPBIX U COCTOUT OOJILITMHCTBO MEXAHUUYECKHUX JCTAJICH.
MHOTOKpaTHO BBIMOJIHSS 3TH MPOCTHIE OINEpaluu HaJl Pa3jIuYHbIMA OOBEMHBIMU
AIIEMEHTAMH, MOKHO ITOCTPOUTH CIOKHYIO MOJIEIIb.

Mooenuposanue nogepxnocmeti

TexHonoruss MOBEPXHOCTHOTO MOJEIMPOBAHUS  TO3BOJISIET CO3JaBaTh
U3JIeTUs CIIOXKHOU (popMbI. [I0BEpXHOCTH MOXHO CO37aBaTh Pa3HbIMHU CIIOCOOAMHU.
OmHy  y4acTKM TIOBEPXHOCTEH MOTYT OBITh TOCTPOEHBI BBIJABIMBAHUEM,
BpaIllECHUEM U JPYTUMH OIEpalusMu, APyrue — MpeACcTaBiIiaTh CO00M JUHEYaThie
MOBEPXHOCTH, TOBEPXHOCTH COCIUHEHUS, TTOBEPXHOCTH 1O CETH KPUBBIX U T.1. B
IIpoLEecce MOCTPOCHUsI TOBEPXHOCTH CONPATAIOTCS APYT C JAPYTOM U CIIMBAOTCH,
o0pa3ys eIUHYIO CJI0KHYIO TOBEPXHOCTb.

[ToBepXHOCTHOM MOJI€IM MOXHO NpUAATh TOJIIMHY, NPEBpPaTUB €€ B
TBEPAOTENbHYI0 MOZENIb. B TakoM ciyyae MHPHUHITO TOBOPUTH O 2UOPUOHOM
MOOENUPOBAHULUL.

Cnaaiinosvie nogepxHocmu

B KOMITAC-3D M0HO c03/1aBaTh HE TOJIBKO KJIACCUUYECKHUE MMOBEPXHOCTH,
HO W TOBEPXHOCTU CBOOOAHON Gopmbl. s ATOro rpaHu TBEpPABIX TEA WIH
MOBEPXHOCTEH cieayeT MpeoOpa3oBaTh B CIUIAMHOBYIO MOBEPXHOCTh. [Ipu 3TOM Ha
rpaHb aBTOMAaTHUYECKH HAKJIabIBACTCS CETKA U30MapaMeTPUIECKUX KpUBhIX. CeTka
oOpa3oBaHa psagamMu Touek — TnomocoB. Dopma CIHIIAHHOBOM MOBEPXHOCTH
OTNpEJENSIETCS  PACIOJIOKEHUEM TOJIIOCOB B MpocTpaHcTBe. [loBepxHOCTH,
MOCTPOEHHBIE TIO TOJI0caM, 00Jadar0T CBOWCTBOM JIOKAJIbHOM Jedopmaiuu: npu
W3MEHEHUHU TIOJIOKEHHSI OJTHOTO TIOJIFoca MeEHsAeTcs (QopMa TOJBKO YacTh
NOBEPXHOCTH BOJM3M OSTOr0 TOJIOCA, a HE BCA TOBEPXHOCTb. IJTO JaeT
BO3MOKHOCTh TIPOM3BOJIEHO W3MEHSTH (OpPMY TpaHH, MepeMerias pa3IudHbIMU
crioco0aMu OTAENbHBIE TIOJIIOCHI, PSbI MOTIOCOB U UX KOMOWHAIUUA. DTOT METOJ
MO3BOJISIET YIPOCTUTH CO3/aHKE U3NIETUI CO CIOKHOU (opMmoii. BmecTo co3znanus
HOBBIX TOBEPXHOCTEH, MOCTPOCHUS MEXKJY HSTUMH TMOBEPXHOCTSIMHU IUIaBHBIX



COMPSDKEHUM C TOCIEAYyIOIed CIIMBKOW, MOXHO TMPOCTO HM3MEHUTH (opmy
CYLIECTBYIOLIEN  IIOBEPXHOCTH, IIepeMellas €€  IIOJIIOChl.  YIIPaBJICHHUE
CIUTAHOBBIMH MOBEPXHOCTSAMU HAallOMHUHAET padOTy CKYJIbOTOPa, pabOTAIOIIETO C
IIJJACTUYHBIM MaTEpUAIIOM.

IIpoexmuposanue uzoenuii

TpexMepHble COOpPKH Y3JI0B M M3JEIUM NPENCTaBIAIOT COOOM MOZIENH,
BKIIFOUAIONTME B ceOsl merand, MoAcOOpkM U craHmapTHbie wuznenus. COopku
MOJKHO CO3/1aBaTh CIIOCOOAMU «CHHU3Y BBEPX» M «CBEpXY BHH3». B mepBom ciydae
BHaJaJie CO3MAr0TCSl OTHENbHbIE jaeTaiu. [0TOBbIe neTanu OOBEOUHSIOTCS B
noacoopku. M3 neraneit u moacOopok cobupaercs (puHadbHas cOOpKa H3IEIUs.
KoMnoHeHThI cOOPOK MO3MIIMOHUPYIOTCS APYT OTHOCHTEIBHO JIpyra C TMOMOIIBIO
comnpsbkeHui. Bo BTopom ciydae KOMIOHEHTHI Cpa3y CO3/1al0TCs B HY>)KHOM MECTe
B KOHTEKCTE COOPKH.

Co3z0anue komniekma KOHCMPYKMOPCKOU 0OKyMeHmayuu

CO6opouHble U paboyue YEPTEXKHU CO3JAIOTCS C MOMOLIBI0 MOIYJISl IIIOCKOTO
yepueHusi KOMIIACI'papuk Ha oOCHOBE CHpPOEKTUPOBAHHBIX TPEXMEPHBIX
mozeneil. Ilpu sTomM oTmagaer HEOOXOIUMOCTh B PYYHOM YEPUEHUU — BHU/IBI,
pa3pe3bl U CEUEHUs CO3/1al0TCs aBTOMATUYECKU. Bce M3MEHEHMs], BBINIOJIHEHHBIE B
MOJIeH, 0ToOpakaroTcs Ha yepTeke. KOMIUIEKT cnenudukanuii Mo>XKHO MOJTyYUTh
C TIOMOIIBIO MOJYJS HPOEKTUPOBAaHMS crenupukanuid. Mexay NOKyMeHTaMu
KOMIUIEKTa MOTYT OBITh CQOPMHpPOBAHBI CBSI3U, 33 CUET KOTOPBIX W3MEHEHUS,
BHECEHHbIE B OJWH JIOKyMEHT, OyIyT aBTOMAaTHYECKH IE€pEeAaBaThbCcsl B ApPYTue
NokyMeHThl. Hanpumep, 0003HaueHe 1 HaMMEHOBAHUE JETANIN U3 €€ TPEXMEPHOU
MOJIEJIM MO>KHO aBTOMAaTHMYECKM IEpelaBaThb B OCHOBHYIO HAJIUCh YepTEka U B
crienuuKaImio.



OcHogHble mepMuHbl MoOOenu
TpexMepHass TBepAOTelIbHAs MOJEIb COCTOUT M3 OTICIbHBIX OOBEMHBIX
9JIEMEHTOB, KOTOPBIC 00pa3yroT B HEH rpaHu, peOdpa U BEPIIUHBI.

rAS

l]’eﬁpa BepwuHe! [MnockocTtH

Ocw .
I'panb — rmagkas (HeoOs3aTENBHO TUIOCKAs) 4acTh MOBEPXHOCTH JIETANIH.

['magkast MOBEpXHOCTD JI€TAIU MOYKET COCTOATH U3 HECKOJIBKUX IPaHEN.

PeOpo — npsimas wim KpuBasi, pa3Aesironias 1B€ CMEXXHbBIE TPaHU.

Bepmmmuaa — touka Ha KoHue pedpa. Kpome TOro, B Momenu OOBIYHO
INPUCYTCTBYIOT Pa3HOOOpa3HbIE JOMOJHHUTEIBHBIE 3JIEMEHTBHI: CHMBOJIBI Haudaja
CUCTEM KOOpPJIMHAT, CHUCTEMHbIE M BCIOMOTaTElIbHBIE IUIOCKOCTH, OCH,
IPOCTPAHCTBEHHBIE KPUBBIE, TOUKHU, pa3Mepbl, 0003HAUYECHUS U T.J.

IDcKu3vl, KOHMYpPsl U Onepayuu

Jist co3naHuss OOBEMHBIX AJIEMEHTOB M CaMbIX MPOCTBIX MOBEPXHOCTEH
UCIIOJIB3YETCsl IepeMENeHHEe IOCKUX Guryp B npocrpaHcTse. [lnockas ¢urypa, B
pe3ysbTaTe nepeMereHus: KOTopoi 00paszyeTcsi 00beMHOE TEJIO WM MOBEPXHOCTD,
Ha3bIBAETCS 3CKU30M, a CAMO NIEPEMELICHUE — ONepaleH.

JCKH3 MOXKET pacroyiaratbCss Ha OJHOM W3 CTaHJAPTHBIX IUIOCKOCTEN
IpOEKLUH, Ha TJIOCKOM T'paHM CO3JaHHOIO paHee dJeMeHTa (WM MOBEPXHOCTH)
WIM Ha BCHOMOTATENbHOW IUIOCKOCTH. DCKHM3bl CO3JAIOTCS CPENCTBAMHU MOIYJIS
MJIOCKOTO YEPUYEHHS U COCTOSIT U3 OJTHOTO MUJIM HECKOJIBKUX KOHTYPOB.

KonTyp — OIHO W3 OCHOBHBIX MOHATHM INpPHU OMUCAHMM JcKu3a. [lpm
MOCTPOCHUM 3CKH3a MOJ KOHTYPOM MOHUMaeTcsl rpaduueckuii 00beKT (OTpe3oK,
nyra, CIUIaiH, MPSMOYTOJbHUK M T.A.) WIA COBOKYNMHOCTb MOCIEIOBATEIbHO
COEMHEHHBIX TpauuecKux 0ObEKTOB.

Onepayuu

Cucrema KOMIIAC-3D pacnonaraet pa3sHOOOpa3HBIMH ONEPAUSIMU IS
MOCTPOCHUSI OOBEMHBIX JJIIEMEHTOB M TIOBEPXHOCTEH, YEThIpE U3 KOTOPBIX
CUMTAIOTCA 0a30BBIMHU.



Onepauysi BbIIABJIMBAHUA —
BbIJIABJINBAHUE ACKH3a
MEPIEHIUKYJISIPHO €ro MIOCKOCTH.

SnemMeHT
BblAaBfnBaHuA

KoHTyp \

|

BoigasnuBaHue

Onepauus BpallleHUs —
BpalllCHUE  3CKU3a  BOKPYTr  OCH,
JIEXKAILEN B €r0 MJIOCKOCTH.

OCKM3 Tejla BpalleHUs COCTOUT
U3 OJHOT0 WJIM HECKOJbKUX KOHTYPOB
co ctuineM JuHuUM (OCHOBHAs U OCHU
BpallleHUsI B BHUJIE OTpe3Ka CO CTHIIEM
muann OceBasi. Hu oquH U3 KOHTYpOB
HE JIOJDKEH TepeceKaTh OCh BPAILICHHS
WJIU €€ TIPOJI0JKEHUE.

OneMeHT
BpalleHuns

BpaweHune 't~ j




KuHemaTu4eckuin

3NeMeHT

KunemaTrudeckasi omnepanusi —
MepeMEIICHUE dCKH3a BJIOJIb
HANPABJISIOLICH.

TpaekTopua

MepemeweHne

3nemMeHT
Mo ceyeHunam

Onepanuss mo ceyeHUSIM —

IIOCTPOCHUE 00BEMHOI0 DJIEMEHTA WIA f
INIOCKOCTH II0 HECKOJBKHMM JCKH3aM 3CKun3bI
(cedeHusm). (ceverns)

Onepanuu  UMEIOT JIOMOJIHUTEIbHBIE BO3MOXHOCTH (OMIMH), KOTOPHIE
MO3BOJISIOT U3MEHATh WJIM YTOYHSATH MPaBWJIA TIOCTPOCHHSI 0OBEMHOTO DJIEMEHTA.
Hampumep, ecnu B onepauuy BbIIABIUBAHUS MPSMOYTOJbHUKA JOMOJIHUTEIHHO
3a/1aTh BEJIMYMHY W HANpaBJICHHE YKJIOHA, TO BMECTO MPHU3MbI OyAeT MOCTpOEHa
yCeueHHasi MUpaMH/Ia.

1. OBOPYIOBAHHME
[TepcoHanbHbBIA KOMITBIOTED.

IV.3AJAHUE HA PABOTY
C nomompto cucrembl KOMITAC-3D mnoctpoiite TpEXMEpHYI0 MOJAEIb
JeTaIH, N300paKCHHON HA PUCYHKE:




1.

2.

3.

-

-

V. I[IOPAJIOK BBITIOJIEHMA PABOTHI
1. 3amycture KOMITAC-3D.
2. Co3paiite HOBBIM JOKYMEHT T «/JleTanby.
3. ITocTpoiiTe TpEXMEPHYIO MOJIEIb 38JAaHHOM JAETaJH.
4. CoxpaHuTte pe3yyibTaThl B (haill.

VI. YKA3AHUA 110 OOOPMJIEHUIO OTUETA
OTuer JOKEH COJEepXKaTh KpaTKOE OIKUCAHWE TMOCJIEA0BATEIbHOCTH
BBITIOJIHEHHBIX TIPU TMPOEKTUPOBAHUU JICUCTBUH M H300pakKeHHE CO3/IaHHOMN
JETAIN B HECKOJIBKUX MTPOEKIUAX.

VII. KOHTPOJIBHBIE BOITPOCHI
1. B yem 3akirouaercsi HOCTPOECHHUE TBEPAOTEIbHOW TPEXMEPHON MOAEIH?
2. Yto Takoe acku3 B KOMITAC-3D?
3. Kakue 0a3oBbIe omnepanyy Ha 3CKHU3aMH MO3BOJISIET BBINOJHATH CUCTEMA
KOMITAC-3D mist mocTpoeHusi 00beMHBIX AJIEMEHTOB U MMOBEPXHOCTEN?

VIII. CIIMCOK JIMTEPATYPhI
A30Oyka KOMIITAC-3D [27EKTPOHHBIN pecypc]. URL:
http://kompas.ru/source/info_materials/kompas_v15/Tut_3D.pdf
B.Il. bonsmakos, B.T. To3uk, A.B. Yaruna. MuxeHepHas U KOMIbIOTEpHAas
rpaduka: yueOHuk 11 By30B. — CI10.: BXB-IlerepOypr, 2012.
Bcerpoennas cnpaska KOMITAC-3D.



JIABOPATOPHAS PABOTA Ne3
Ocnosbl pa6orel B CAIIP SolidWorks

|. {EJIb U 3AZJIAYUN PABOTHI
3HaKOMCTBO C OCHOBHBIMU D3JIEMEHTAMU U TIOJYyYEHHE MPAKTHUYECKUX
HaBBIKOB paboThl ¢ TpéxmepHbiMu MojensiMu CAIIP SolidWorks.

Il. TEOPETUYECKUWE CBEJIEHU A

SolidWorks — mporpammusiii komruieke CAIIP mins aBToMatusanuu padoT
IIPOMBIIIJICHHOTO TPEIIPHUITHS Ha 3TAlax KOHCTPYKTOPCKOW M TEXHOJIOTHUCCKOMH
MOATOTOBKHM Mpou3BoAcTBa. O0ecmeunBaeT pa3pabOTKy U3IETUi 0001 CTEneHU
CIIO)KHOCTH ¥ HA3HAYCHHUS. OTO JIETKOE B OCBOCHHH CPEICTBO TO3BOJISET
WH)XKCHEPaM-TIPOCKTUPOBIIMKAM OBICTPO OTOOpakaTb CBOM HJACH B 3CKH3E,
OKCIIEPUMEHTHPOBATh C AJIEMEHTaMHU U pa3MepaMH, a TaKKe CO37[aBaTh MOJICIH U
OIPOOHBIE YEPTEHKHU.

C nomompto SolidWorks MOXHO co3/iaBaTh TpexMepHble MOAeIH, a HE
TOJILKO JIBYXMEPHBIC UEPTECKU. DTH TPEXMEpPHBIC JCTAd MOXKHO HCITOJIb30BaTh
JUIS CO3IaHus JBYXMEPHBIX UepTexei u TpexmepHbix coopok. SolidWorks — ato
cucTema, padoTaromias 1Mo MPHUHIINAITY 33JaHusl pa3MepoB. MOXKHO 3a1aTh pa3Mepbl
¥ TEOMETPHUYECKUE B3aUMOCBS3H MEXIY dJIeMeHTaMu. [Ipyu M3MEHEHUU pa3MepoB
U3MEHSIOTCS pa3Mep U popma JAeTann, HO COXPaHsIETCs OOUIHIA 3aMbICET MMPOCKTA.

Tpexmepnas mogenb SolidWorks coctour wu3 pgerasei, cOOpoKk w
yepre:xkeid. [leranu, cOOpKM U YEPTEIKU OTOOPAXKAIOT OJIHY M Ty K€ MOJETh B
pa3MyHbIX JTOKyMeHTaX. JIroOble M3MEHEHUs, KOTOpbIE BHOCSTCS B MOJEIbh B
OJTHOM JIOKYMEHTE, PaclpOCTPaHSIOTCS Ha JAPYTHe JOKYMEHTBI, COJEpIKaIIUue ITY
MO/IEb.

TSU e Ll [ ERA X B ELCEIN L3 1 .

Oetann -

Cb6opka




Obwenpunsimoie mepmuHbl 8 MOOESX
McxogHas Touka BepwuHa Kpomka

Ceepry

lNnockocTtb

JUis mocTpoeHus: OONBIIMHCTBA 3JEMEHTOB HCHOJB3YIOTCS 3CKU3. s
CO3JaHUsI 3JEMEHTOB A3CKHU3bl MOTYT OBITh BBITSHYTBI, HOBEPHYTBI, PAaCCEUYECHBI
CIIOXHBIM 00pa3oM HJIM CMEIIEHBI MO KOHTYpPY. ODCKH3 SIBJIAECTCS Ba)KHEHIIUM
nonstueM  SolidWorks wu  mpencraBiser co00ll  OCHOBY  co3dgaBaeMoi
TBEPAOTEJIbHON MOJENH JAEeTalId. OCKH3 SBISIETCS JBYMEPHBIM HaOpPOCKOM,
cCoJlepKalllUM BHayaje JHIIb MPUMEPHbIE pasMepbl U (opmy, MIpeaBapsrolive
CO3JaHUE TPEXMEPHOU JeTanu. Ba)kHOCTh 3CKH3a B KOHCTPYMPOBAHUU JIETAIH (U
COOpPKHM B LEJIOM) COCTOMT B TOM, YTO OH COJEPKHT HE CTOJBKO TIE€OMETPHUIO
JeTalld, CKOJbKO MPHUHIMI ee mocTpoeHus. Pa3mepsl, omnpexaenstomue Gopmy
JeTaid, B JOOOH MOMEHT MOTYT OBbITh M3MEHEHBI, HO IpPU 3TOM B3aUMOCBS3H
(KacaTenpbHOCTb, NAapauIEIbHOCTh, COBIMAJCHUE, KOHIEHTPUYHOCTH U Jp.)
COXpaHAIOTCs. VMI3MeHeHue pa3MepoB MPUBOAUT K W3MEHEHHUIO (GOPMBI — B HTOM
CYILLECTBO IAPaMETPUUYECKOTO METOAa IOCTpoeHus mojeneil. B ciydae ecnam
BHECEHHbIE M3MEHEHHUs MOPOXKAAIOT OUIMOKH, BCErja CYyIIECTBYET BO3MOKHOCTH
oTkara (T.e. BO3BpaTa Ha HEKOTOPHIM paHHUMI ATal CO3MaHUsS JeTanu). Takum
00pa3oM, 3CKU3 — TO UAes MOCTPOCHHUS, KOTOpasi, BIPOUYEM, MOKET YTOUHSITHCS B
npoiiecce pa3padoTKH.
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3cku3 3cKu3, BbITAHYThIN Ha 10 Mm



IlosiHasi ompeae/ieHHOCTb 3CKH3a CBs3aHA C 3aMKHYTOCTHIO pa3MepHOU
Henyd. OTO 3HAYUT, YTO i OOBEKTOB ACKHM3a JOJDKHBI OBITh YCTAHOBJIEHBI
pasMmepbl, E€AUHCTBEHHBIM oOpa3oM ompexaenstonme ¢opmy aeranu. Jlus
pa3zpabaThiBa€MOM I€Taly MOJHOCTHIO ONPEACIISIIONMMU €€ pa3MepaMHu SIBIISIOTCS
CJIEIYIOUIUE: PACCTOSTHUE MEXKIY IEHTPaMH JBYX OKPYKHOCTEH U HMX PaIUyChl.
VYcranaBiauBaeM 3TH pa3Mepbl, BEIOpaB HHCTpYMEHT Pasmep. UepHbli 11BeT IMHUN
ACKHU3a CBUJETENIBCTBYET O €ro MOJIHOM omnpeneneHHocTU. JloGaBieHue Apyrux
pa3MepoB CAENaeT OCKHU3 TMEPEOoNpeieCHHbIM, U OyIeT COIMNPOBOXAATHCA
coobmieHneM 00 omubke (MpuU 3TOM JTUHUM OOBEKTHI 3CKHM3a OKPAIIWBAIOTCS
KpacHbIM 1BeTOM). [lepeornpeneneHHOCTh 3CKM3a TOBOPUT O HEOJAHO3HAYHOCTHU
pa3MepHOH IeNH U CYIECTBOBAaHUH 3aBUCUMBIX Pa3MEPOB.

OTmeTHM, 4TO HEIOOMpPEAENEHHOCTh 3CKM3a OIMOKON He sBnsercs. Eme
pa3 HAMOMHUM, YTO 3CKHA3 — 3TO MPHUHIMUIBI MOCTpoeHHs Aetanu. [Ipucymias
SolidWorks mnapamerpuzanus mO3BOJISI€T B JIO0OW MOMEHT WJIH YCTaHOBUTH
pa3Mephbl, WM U3MEHUTh YCTaHOBJICHHBIC paHee.

JUis  TOCTpoeHHsl JAeTajell  HMCHOJb3YIOTCS  Pa3IU4YHble  3JIEeMEHTHI.
DOnemeHTaMud MOTYT ObITh (OpMbI (OOOBIIIKH, BBIPE3bl, OTBEPCTUS) U OIEpaIuu
(ckpyrienusi, ¢acku, OOOJOYKM U T.I.), KOTOpPbIE KOMOWHHUPYIOTCA JUJISt
NOCTPOEHUS AeTaJeH.

Bobbiwk
OcHoBaHue =, =

Ckpyrnexue

1. OGOPYIOBAHUE
IlepcoHanbHbBIN KOMIBIOTED.

IV. 3AIAHUE HA PABOTY
C nomompto CAIIP SolidWorks noctpoiite TpéXmMepHyl0 MOAEINb AeTalH,
M300paKEHHOW Ha PUCYHKE:



V. ITOPAIOK BBITIOJIEHM S PABOTHI
1. 3amyctute SolidWorks.
2. CoznaiiTe HOBBIM TOKYMEHT TUI «/JleTaby.
3. ITocTpoiiTe TPEXMEPHYIO MO/IEJIb 3aJTAaHHOM JCTaIH.
4. CoxpaHuTe pe3yabTaThl B (aiii.

V1. YKA3AHUA 11O OOOPMJIEHUIO OTYETA
OTr4er [OMKEH COAEpKAaTh KpPAaTKOE OIMCAaHUE IIOCIIENOBATEIBHOCTU
BBINIOJIHEHHBIX MPU MNPOEKTUPOBAHUU JEUCTBUU M H300pakeHHE CO3/1aHHON
JIETaJI B HECKOJIBKHUX MTPOEKLIMSIX.

VII. KOHTPOJIBHBIE BOITPOCBI
1. Yro morumaeTtcs nox scku3om B SolidWorks?
2. YTo Takoe MOJHOCThIO ONPEIeIEHHBIN ACKU3?
3.Ilepeuncnure ocHOBHBIE (POPMBI U omeparuu, goctynHbie B SolidWorks,
JUJISL TIOCTPOCHUS JIeTaiei?

VIIl. CIIUCOK JIMTEPATYPHI
1. dynapesa H.IO., 3araiiko C.A. SolidWorks 2009 B nmpumepax. — CIIG.:
BXB-IletepOypr, 2009.
2. Kammyn C.A., Xoaskoa T.®., lllexkun N.B. SolidWorks.Odopmnenue
uyeptexeit mo ECKJI. — M.: SolidWorks Russia, 2009.
3. Berpoennas cnpaBounast cuctema SolidWorks.



JJABOPATOPHAS PABOTA N4
Co3nanme yepre:keid Ha ocHoBe Mmoaesin B CAIIP SolidWorks

|. {EJIb U 3AZJIAYUN PABOTHI
[Tonyyenue HaBBIKOB O(OpMIIEHHUS] KOHCTpYKTOpckux ueprtexkeid B CAIIP
SolidWorks.

Il. TEOPETUYECKUE CBEJJEHUA

CpencTBa aBTOMaTHU3allMU NPOCKTHPOBAHUS, BKJIIOYAIOUINE BO3MOXKHOCTH OOBEMHOTO
apaMeTpUUecKOro MOJEIMPOBAHUSA M CO3/aHusl KOHCTpyKTopckod nokymenrauuu (KJI), Bce
aKTHBHEE BXOJST B Hallly [TOBCEJHEBHYIO kU3Hb. Korjga-to, Ha 3ape aBToMaTu3aliu, CUnTanoch
OOJIBIINM TOCTHXKEHHUEM HAUEPTUTDh YEPTeX Ha KoMmIbioTepe (B 2D-cucreMe — Ha 3JIeKTPOHHOM
KYJIbMaHE€) — 3TO 00ECHEeUNBAJIO COKpAIIEHHE CPOKOB BHECEHUS MU3MEHEHHMH B JJOKYMEHTALUIO.
Opnako ceiiyac HEOOXOAMMOCTh BhIUEpUMBaHUS Mpoekiuil u ceueHnit B CAD-cucteme MOXKHO
OTHECTH, CKOPEE, K €€ HEeJ0CTaTKaM, IOCKOJIbKY IMPOrpecc HIarHyJs JajieKo BIEPE] U YEPTExHU
Tenepb  co3maroTcsi Ha  ocHoBe  3D-mojenedl, aBTOMaTHYecKH  OOpa3MEpUBAIOTCH,
MacITabUPYIOTCS 0 JIUCTY U OOHOBIISIOTCS IIPH U3MEHEHHH MCXOIHOM MOJICIIH.

YepmeoicHole 610bl

Bpemennbie ocu. OueHb 4acTO JUHUM CEUEHUS JOJIKHBI MPOXOJIUTH TOYHO IO LIEHTPY
OTBEpCTUS WM Tel BpalieHus. Her HeoOXxoauMocTu co3/laBaTh JOMOJIHUTEIBHYIO T€OMETPUIO.
[IpocTto mnpuBs3bIBaiiTeCh NpU MOCTPOEHUH JMHUM CEUEHUS K BpPEMEHHBIM oOcsiIM (ocsiM
OTBEPCTUH U APYrHX 3JEMEHTOB BpalleHus). s 3Toro HeOOXOIUMO BKIIOUUTH UMX. B MeHto
Buo Beibepute Bpemenuvie ocu 1 0TOOpa3UTE UX.

CxpsoiTHe kpoMok. [Ipu oroOpaxenun cryneHdarbix paspe3oB no ['OCTy kpomkw,
JeKallie Ha T'paHHIle CeKYHIMX IUIOCKOCTEeH, MOJMKHBI ObITh CKPBITBHL. Il 3TOro, yaepKuBas
Hakaroi knasuiny Ctrl, BeIOepUTe KPOMKH, KOTOPBIC HY)KHO CKPBITh, 3aT€M Ha)XMHUTE MPABYIO
KJIQBHIL'Y MBILIH U B KOHTEKCTHOM MEHIO BbiOepute CKpbimb KPOMKY.

Co3nanme BHAA, TepHEeHAUKYJSIPHOro  Kpomke. [lng  cozmanus  Buja,
HNEPIEHIUKYIIIPHOTO KPOMKE, BBIOEPHTE KPOMKY Kak IIOKa3aHO Ha puc. | a W HaxMUTe
Bcnomozamenvhulii 6u0 maHenu UHCTpyMEHTOB Yepmeowc. Bun, nepneHIUKYISIPHBIN KpPOMKe,
CTpenKa U MeTka Buaa «b» co3narorcd aBToMaTH4ecKkH. Eciau npu 3TOM yaepKUBaTh HaKaToN
kiaBunry Ctrl, To HOBBIN BUI MOXKHO Cpa3y K€ pa3MECTUTh B MPOU3BOJILHOM MECTE YepTekKa.
s Toro uroObl OBEpHYTh BUA «b», BbIOEpUTE Ha HEM KPOMKY LMJIMHAPUUECKOM OOOBIIIKK
(puc. 16), 3arem BwIOepuUTE HUHCmMpymenmwvr => Paccmanosxka 6uoos uepmedca => Ilo
eepmukanu. Bun nosepuercs (puc. 1 6).

ToHkue JUHUM, OTpAaHUYMBaAIOIIMe BbIPbIB. KpOMKHM, OrpaHHYMBAIOIINE BHIPHIB, B
cootBercTBUM ¢ [[OCToOM 10KHBI OBITH OTOOPAKEHBI TOHKUMH JTUHUSIMU. Y Iep’KUBasi HAKaToH
kiaBuiry Ctrl, BeiOepute 1menovky KpoMoK, HaKMUTE KHONKY Toawuna auHuu WHCTPYMEHTOB
Dopmam aunuu M cieNaiTe TMHUA TOHKUMH (S/2...S/3).

KacarenbHble KpoMKH. /{1151 0TOOpaxkeHHs KacaTeNbHBIX KPOMOK (KPOMOK CKpPYTJICHHI)
TOHKMMHU JUHUAMH 110 ['OCTy BblenuTe BUA, HAOKMUTE MPaBYIO KJIABHUILY MBIIIN U BHIOEPHUTE
Kacamenvnas kpomxa => Jlunuu nepexooa no cmanoapmy.

OcBo060sKneHHe BH/1a, BBIDOBHEHHOT0 OTHOCHTEJIBHO POAMTEIbCKOro. [Tpu co3nanun
HOBOTO BHUjIa yepkuBaiTe Haxxatoi kinasuiny Ctrl. Ecimu Buz yske co3iaH, BBIISIUTE €ro JIHCT B
JiepeBe, HaXMHUTE IMPaByl KIAaBUINY MbIIM W BblOepute Buiposuams => (0c6ob600umv
nepemeujenue U008.
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BoiGepure b BbiGepure
KPOMKY | Y KDOMKY
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Puc. 1. Coznanne noBepHyTOro Biia: a — BBIOOP KPOMKH Ha UCXOIHOM BHJIE; O —
MOJI'OTOBKA CO3JITAHHOTO BU/IA K BHIPABHUBAHUIO 110 BEPTHKAIIN; B — PE3yJIbTAT ONEPaLuH

Caou. C noMouIp0 CI0€B MOXHO YHPAaBIATh BUJUMOCTbIO OOBEKTOB, LIBETOM, THIIOM
JUHUM M TOJIIMHON JMHUH, CO3JaHHbIX Ha uepreke. CloM NPUMEHSIOTCA JUISl CKPBITUS
UMIIOPTUPOBAHHBIX, HO HEHUCIOJb3YEMBIX pa3MEpPOB, pPa3MEpOB, HCIHOJIb3YEMBIX A
[IapaMEeTPUYECKON CBSI3M, a TaK)K€ BCIIOMOraTellbHOW reomerpun. Kpome TOro, mBer cios
HACJIeyIOT KOMIIOHEHTBbI COOpKM, NEepeHEeceHHble Ha 3TOT cioil. [lns M3MEeHeHus Tuma u
TOJILIMHBI JMHUM HA YEPTEXKE OTAEIIbHBIX KOMIIOHEHTOB COOPKH BBIJIEJIUTE B J€PEBE KOMIIOHEHT,
HOXKMUTE MpaBylO KIABUIIY MbIIW U BbelOepute Tonwuna nunuu komnonenma. CHUMUTE
(uaxok ¢ myHkTa Mcnonvzoeams napamempuvl nO YMOJIUAHUIO, & 3aTEM Ha3HAYbTE HEOOXOIUMbIE
apaMeTpsl.

Pasmepo

SolidWorks — cucrema mapaMeTpruecKoro MOJCIMPOBAHUS, MOITOMY BCE MOJACTH U
4YepTeXkH B Hel ynpasisitoTcs pasmepamu. CyliecTByeT Ba TUIIA pa3MEpOB:

* YOpaBISIONIME pa3Mepbl, WM pPa3Mepsl, MO KOTOPHIM OblIa TOCTPOCHA MOJENb.
3Ha4yeHus yIpaBIAIOLIMX Pa3MEPOB MOKHO U3MEHATh KaK HaX0/A4Ch B JJOKYMEHTE MOJIENHU, TaK U
HETIOCPEACTBEHHO B depTexe. g oTOOpakeHHs YIpaBISIOMMX pa3MEpoOB Ha UYEPTEKe
BbIOEpUTE Bemaska=>Onemenmsl mooenu,

* CIIpaBOYHBIC, WIH YIpaBJsieMble, pa3Mepbl. 3HAUYSHHS CIIPABOYHBIX Pa3MEpPOB 3aBUCST
OT VNPaBJIAIOLMX pasMEpOB U MEPeCUUTHIBAIOTCA aBTOMaTHuecku. [l nobaBieHHs
CIPAaBOYHBIX, I YIIPABISEMBIX, Pa3MEPOB B HYEPTEXK HAXKMHUTE KHOINKY Aeémomamuueckoe
HaHeceHue pazmepos TAHEIM WHCTPYMEHTOB Paszmepvi u 63aumocéa3u W TPOCTaBbTE
HE0OXOIUMBIE pa3MepBI.

Ilo ymonuanuto mocie n00aBIEHHS B UEpTEX BCE pa3Mepbl OTOOpaXkaroTcs B
COOTBETCTBUM C HACTpOHMKaMM, 3aJaHHBIMM B [a0ioHe jJokyMeHTa. OtoOpakeHue
YIPaBIJIAIONMX Pa3MEPOB MOJIEIM Ha YepTeke UMeeT psl MpeuMyliecTB. M3MeHsas B uepTexe
3HAYCHUE YIPABISIONIETO pa3Mepa, MOKHO YIPaBISATh MOJEIbI0. Eci B depTexe Ha3HAYUTH
JIOITYCKH U MOCAJIKU, TO OHU OyIyT MepeaHbl B MOJIeNb. P yTHIINT A7 epecyeTa JOMyCKOB U
pacyera pa3MEpHBIX IEMOYeK OepyT UMEHHO u3 Mojaenu. [Ipu oroOpakeHHH pa3MepoB MOJIEIH
MOYKHO YKa3blBaTh, B KAaKMX BHIAaX KaKUX DJIEMEHTOB KaKWE€ THIBI pa3MEpoOB U MpPUMEYaHUH
0TOOpaXXaTh.

Oto0paskenue pa3mepa. Ha craguu 3D-moznenupoBaHus MOXHO yKa3aThb, 4TO pa3Mep
He OyzeT oToOpakeH Ha yepTexke. J{Jsi TOro u3MeHUTe BHIOPAHHYIO 1O YMOJYaHUIO HACTPOUKY
Tlomemums pasmep 01 umnopma 6 yepmedic OKHA BBOJIa 3HaUEHUS (pUC. 2).
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Puc. 2. [TomeTuTs pazmep AJisi UMIIOPTa B YEPTEK

Pazmep Ha BbIHOCHOW moJike. HaunHaromue moJbp30BaTeNM 4YacTO CIPANIUBAIOT, KaK
0oOopMUTH pa3Mep Ha BBHIHOCHOU MOJIKE, HAPUMEP IS TPagyCHBIX U3MEPEHHN MallbIX YTJIOB.
Jiss 3TOrO BBIACTUTE pa3Mep, HaXMHTE MPAaBYI KIABHINY MBI W BbiOepute [lapamempol
omoobpaxcenus=> Cmecmums mexcm (puc. 3).

60

Puc. 3. Pazmep Ha BIHOCHOH MOJIKE

Oro0paxeHnne TOYeK BHPTYAJbHOIO INepeceYeHHs W NPHBA3KA K HUM BBIHOCHBIX
JMHUI (JIMHUH yAInHeHus1) pa3MepoB. Ha mose ueprexa Takke MOTYT OBITh TIOKa3aHbI TOUKH
U JMHUM BUPTYaJIbHOIO IEpEeceYeHuss KpOMOK Mojenu. g HacTpoHkM uX OTOOpakeHHs B
TEKyIIeM JIOKyMeHTe BbiOepute Mncmpymenmol=>>Ilapamemper N B OTKPHIBIIEMCS 11aJI0rOBOM
okHe mnepeiinute Ha BriIaaky Ceoticmeéa Ookymenma, TIE TpPOBEpbTE, YTOOBI B pasene
Bupmyanvnas pesxocmv Oblla HaxkaTa KHONKAa Bwuinocnas aunusa(TOYKH BHUPTYaIbHOTO
nepeceyeHust OyyT MpU 3TOM O0TOOpaKaThCs Kak TOUKH MEPeceueHus] BBIHOCHBIX JIMHUM).

Orto0paxeHue TOYKH NepecedyeHHs] KPOMOK. J[1s Toro uytoObl OTOOpPa3UTh TOUKY
BUPTYaJbHOIO MEPECCUCHUs] KPOMOK MOJeNH, BbiOepuTe mnpu Haxartoi kinasuiie Ctrl
HEOOXOUMBbIE  (CKPEIIUBAIONIUECS) KPOMKH M HAXMHUTE KHONKY 7ToyeuHblii TaHENIH
UHCTpYMEHTOB Dcku3. Ha ueprexe nosBuTcs N300pakeHHE TOYKU BUPTYAIbHOTO NEpeceyeHus B
COOTBETCTBUH C 33JJaHHBIMU HacTpoilkaMu. TOYKy MOXKHO BBIOMPATh, OCYIIECTBISATH MPUBS3KY K
HEl BBIHOCHBIX JIMHUI pa3MepoB U T.A.

IIpocTtanoBka pa3MepoB 1O TOYKaM BHPTyaJabHOW pe3kocTu. Pazmep «60» Ha
yepTeKHOM BUjie (puc. 4) 3a7jaH 710 TOYEK BUPTYAIbHOTO NEPECEUEHUsT KPOMOK MOJIEIH.
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Puc. 4. Pabora ¢ ToukamMu BUPTYaJIbHOM pe3KOCTH

IIpocranoBka nonmyckoB u nmocagok. B SolidWorks umeercs Bctpoennass 6ubnnoreka
nonyckoB u mocagok mo ['OCTy. Ilpu HazHaueHuu pasmepy THUIIOB JONyckoB [locaoka,
Ilocaoka ¢ oonyckomunmu Tonvko Oonyck W BbIOOpe 0003HAYEHMs MOJS JIOMYCKa M3 CIHCKA
CTaHJapPTHBIX 3HAUEHUN M3MEHEHHE pa3Mmepa (Mepexo] ero B APYroil pa3MepHbIi UHTEpPBAJI B
npezenax BbIIIEYKAa3aHHOIO IIOJs JONYyCKa) IOBJIEeYEeT 3a co00M H3MEHEHHEe IpeleNbHbIX
OTKJIOHEHUII B COOTBETCTBUM C HCIIOJIb3yEMbIM CTaHAApTOM. VHBIMU cloBamMH, KaXaAOMY
3HAYCHUIO pa3Mepa COOTBETCTBYET TaOyIMPOBAHHOE 3HAUYCHHUE JJOIyCKa (pHC. 5).
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Puc. 5. O603Ha4eHue noss Aonycka

B cuity BblmeckazaHHOTrO, Ha3HAUYEHUE pa3MepaM TUIOB JI0NycKoB: [locadka, Ilocaoxka ¢
oonyckomunu Tonbko Oonyck W WCIONb30BaHME CIHCKAa CTAaHAAPTHBIX 3HAUYEHUH MoJel
JIONTYCKOB ~ ABJISIOTCSL Oojiee NPEANOYTUTENIbHBIMU, TaK Kak IIOMOTalT IpeloTBPaTUTh
BO3MOYKHBIE OIIMOKHU B CiTydae U3MEHEeHUs: Mojien. [Ipyu Ha3HAUYeHUH JTOTTYCKOB «BPYYHYIO» WIIH
C TMOMOUIbI0 KOMaHbI 3amemKka KOHCTPYKTOP JOJDKEH OyleT caM KOHTPOJIMPOBATh M3MEHEHHE
npeJeNbHBIX OTKIOHEHUH PU H3MEHEHUH Pa3MepPOB MOJIEIIH.

Co3ganue 0003Ha4YeHNs I0NYCKa B c/Iy4Yae PABEHCTBA HYJII0 OJHOI0 M3 NpeaeJbHbIX
OTKJIOHeHHUH. 3ajaauM [Js pa3Mepa 3Hau€HUE J0NycKa B COOTBETCTBUHU C IOJIEM JOIYyCKa
«H8», mpu sTOoM 0TOOpa3uM TONBKO BepxHee, He paBHOEe «0» MpelelbHOE OTKIOHEHHE.
Breinenute pasmep B rpaduueckoil obnactu. B okHe PasmepMenedowcepa ceoticmeHaXxMutTe
KHOIIKY /[ononnumenvHble céoticmeéa WU B OTKPBIBILIEMCS quaioroBom okHe (Ceouicmeapazmepa
Ha)XMuTe KHONKY /[onyck. IlosBuTcst nuanoroBoe okHO /onyck pasmepa (puc. 8). B none Tun
odonycka Beioepute Ilocaoxa; B none [locaoka omseepcmus BeiOEpuTE TpeOyeMoe 0003HaUEHNE
noJs onycka «H8». B nonsax Makcumanvuas v Munumanvhas eapuayus Ipu 3TOM 0TOOpa3sTCs
craHgapTtHele 3HadueHHs «+0,046» u «0» BEpPXHEr0 M HWKHETO IPEAENIbHBIX OTKIOHEHUH,
COOTBETCTBYIOIIME JaHHOMY IOJIO JIONycKa. BBenuTe 3HaYeHHE BEPXHEro MOJS JIONMycKa —
«+0,046». B paznene [llpugpm oonycka oTkmounte nmapamerp Mcnoavszosamos wpugpm pazmepa
U 3ajaiite 3HaueHue kodpduumenta «0,6» (umu «0,5») aAns BBICOTHI MIpUQTa 0003HAYESHUS OIS
nonycka. B paznene Omoopaszume donyck Haxmute KHONKY [ pynna 6e3 nunuu. Haxvmure OK n
3aKpoiTe TUaNoroBble OKHA. DTO cnocol 3alaHus JAOMYyCKa «BpYUHYIO». Pe3ynbrar omeparuu
MoKa3aH Ha puc. 6.
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Puc. 6. Hactpoiika mapaMeTpoB J0ITycKa pa3mepa

Co3nanne yKOPOYEHHBIX TMAMETPOB U PaJAMycoB. B JOKyMeHTaxX 4epTexeid MOKHO
CO3/1aBaTh YKOPOYCHHBIC THMAMETPbl U PaJMyChl, 3a/laBasi X pa3Mepbl. [Ipu yka3aHuu Takoro
pa3mepa oToOpaxkaeTcst 3ursarooopastas JuHus (puc. 7).

+0,046

D568

Puc. 7. Pe3ynbraT Ha3HaYeHUs JOIMYCKA C HYJIEBBIM IPEIEIbHBIM OTKIIOHEHUEM

lpumeuanus

BaxHbIM cpencTBoM 0hOpMIICHHUST YepTeXKEN SBISIFOTCS pUMeYaHusi, (QyHKIIMOHATBHBIN
Ha0Op KOTOPBHIX COOpaH Ha OJJHOMMEHHOM MaHeNIu UHCTPYMEHTOB. K mpumedaHusiM oTHOCSTCA:
3aMeTKa, OTKJIOHEHHE (OpPMBI, IMEPOXOBATOCTh, MO3UIIMs, 0a3a, 0003HAYEHHE CBAPHOTO IIIBA,
0JI0K, IITPUXOBKA, yKa3aTellb LIEHTPa, 0CeBast JIMHUS, YCIOBHOE N300paskeHre pe3bObl U Jp.

OpnuM u3 HanboJiee YacTo MCMOIb3yEMbIX HHCTPYMEHTOB NpU 0(OPMIIEHUHN YepTexeit

ABIISIETCA 3amemka, KOTOpask MOXKET OTOOpa)XkaTbCs C BBIHOCKOM, YKasbIBaroIEH Ha 3JIEMEHT
(rpaHb, KPOMKY WJIM BEpIIMHY) JIOKYMEHTa, W COJEpXKaTh IPOCTOM TEKCT, CHUMBOJIBI,
napaMeTPUUECKUil TeKCT WM THIEepPCChUIKH. BBIHOCKAa MOXKET OBITh MPsIMOM, M30THYTOH MK C
W30THYTHIMU yKazatelmsiMu. [Ipu odopMmieHHH TeXHUYECKHX TpPeOOBaHWH B 3aMETKY MOXKHO
N00aBUTh Jpyrue MpUMeYaHus, HaIpuMep CUMBOJIBI IIEPOXOBATOCTH.

IllepoxoBaTocTh HA BBHIHOCHOM MoJIKe. [Ipy BcTaBke ImpuMedaHUs B 3aMETKY MOXKHO
1100 BBIOpaTh MpHUMEYAHHE, YK€ CYLIECTBYIOIIEE B UepTexe (€cnu ILIeTKHYTh 10 HEMY, TO
COXpaHMTCA AacCOLMaTUBHAs CBs3b), JUOO CO3/aTh HOBOE IpUMEYaHue B OKHE 3amemka
Meneoxcepa ceolicms. C TIOMOIIBIO 3TOTO crocoba MOXHO O(OPMHUTH OTOOpakeHUe
mepoxoBatoct 1o ['OCTy B ciydae, KOrja HIEPOXOBATOCTh PAaCIOiaraeTcsi Ha BBIHOCHOU
noJike (puc. 8).
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Puc. 8. lllepoxoBaTocTh Ha BHIHOCHOM TOJIKE

OTo0pakeHue B NpPUMEYAHUM 3HAYEHHS pa3Mepa, CBA3AHHOIO C IMapaMeTpoM
Moaeau. s 3Toro, HaxoAACh B PEXKUME PEIAKTUPOBAHMSI 3aMETKH, LIEJIKHUTE 110 pa3Mepy Ha
yeprexxke. B 3amerky mob6aButcs mapamerpuueckuii Tekct Buaa R D 1@ Crkpyenenue@lllkus-
Yacms oemanu-1-1@Yepmedsrcnuiii 6udl"”. Ilocne BpIxoaa U3 pekuMa peJaKTHPOBAHUS 3aMETKU
0TOOpa3uTCs 3HaAUYCHUE pa3Mepa.

IIpocTaHoBKka pa3MepoB ¢ MHOKeCTBEHHbIMH YKa3aTeassMu. UtoObl 100aBHUTH
HECKOJIbKO BBIHOCHBIX JIMHUK (puc. 9), BO BpeMs MepeTaCKMBaHUs 3aMETKH U Tepen ee
pa3menienuemM Haxmute kiaBuiry Ctrl. Tlepemenienne 3aMeTku OCTaHOBHTCS, M TOSBHTCS
BTOpas BbiHOCKA. He otmyckas kiaBuiry Ctrl, HaxmuTe yka3aTeab MBIIIH TaM, IJ1e HEOOXO0IMMO
pa3MecTuTh BBIHOCKY. HakumailiTe HyXHO€ 4YMCIO pa3 sl pa3MEIICHUS JTONOIHMUTEIbHBIX
BoIHOCOK. Otmycture kiasumy Ctrl u HaxmuTe ykasaTeiab B TOM MeCTe, IZle HEOOXOIUMO
pa3MeCTUTh 3aMETKy. 3aTeM, HaXOJsCh B PEKUME peNakTUpOBaHUS 3aMeTKu, Habepute R u
BbIOepuUTE B rpadudeckoii obnactu cymectpyomuid pazmep R0,5. Briiigute u3 penakrupoBaHus
3aMeTku. [locne 3Toro CKpouTe CyIecTBYIOINNA pa3Mep ¢ EAUMHUYHOW BRIHOCKOM.

RO,5 RO,5 ——
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Puc. 9. HpOCTaHOBKa pa3sMEpPOB C MHOKCCTBECHHBIMH YKa3aTCIISIMU

JIis  4acTO WCIMONIb3yeMBbIX JJIEMEHTOB dYepTeka MOXKHO CO3[aBaTh, COXPAHSThH,
pEeNaKkTUpOBaTh W BCTABJATH OJIOKHM, HANpHMEp CTaHAAPTHBIE 3aMETKH, OJIOKH 3aroJjOBKOB,
pacmojokeH’uil MeTOK M T.J. BIOoKM MOryT coiepkaTh TEKCT U JIIOOble OOBEKTHI 3CKH3a,
MO3UINH, WMIIOPTHPOBAHHBIE OOBEKTHI W TEKCT, a TakKKe IITPUXOBKY. DBIOKH MOXKHO
MPUKPETISATh K TEOMETPUU WM K YEepTEKHBIM BHUIAM, a TaKKe BCTaBISATh UX B OCHOBHBIC
HaamucH. Eciam Ha BamieMm NpearpusITHH HCTOIB3YIOTCS CHEMUPUISCKUE YCIOBHBIC 3HAKHU, BB
BCErJla MOXKETE CO3/1aTh OJIOKH, COJIepKaIINUe HYKHbIE TpaduuecKrue U TeKCTOBBIE dJIEMEHTEHI.

Co3naHne 3HaKa HeYyKAa3aHHOM 1IepoxoBaTocTH. PaccMoTpuM npumeHeHune O6JI0KOB Ha
npuMepe COo3/laHus 3HaKa HeykazaHHoM mepoxoBaToctu (puc. 10). OTkpoiite pegakTop 0JI0KOB
¢ momotbio Hucmpymenmor => bnok => Cozdams. HauepTutre TOHKUMU JTHHUSMHA C TIOMOIIBIO
Oyr U OTPE3KOB BHYTPEHHUN 3HAUYOK B COOTBETCTBMM C YEPTEXKOM. 3aTeM HAYepTUTE
YTOJIIEHHBIMH JTMHHUSIMHE C IIOMOIIBIO OTPE3KOB BHEITHUI 3HAYOK B COOTBETCTBHUHU C YEPTEIHKOM.
3amaiiTe IS TOYKH, MIOMEYEHHOU 3eneHbM 1nBetoM (cM. puc. 10), koopaunater [-10, —10] u
3adukcupyiite ee. [lonmomuure 3HaueHue mapamerpa oopadotku 3ametkoir Rz40. Coznaiite nBa
CJIOSi: TEOMETpPHsl IIEPOXOBATOCTH M pa3Mephl IIEPOXOBATOCTU. PazMepsl MmoMecTUTe Ha CIOH
«pa3Mepbl MIEPOXOBATOCTU» U CKpoiTe ero. I'eomerpuro n 3HaueHue Rz40 momectute Ha cion
«reomeTpus mepoxoBaroctry. Coxpanure 610k. OH aBTOMaTHYECKH TMOMAET B MAnkKy bioxu B
nepeBe KoHcTpyupoBaHus. J[o6aBpTe ero Ha moise yeprexka. CoxpaHute OJI0K B bubauomexe
npoexmuposanus N AATbHENIIET0 UCIIOIb30BAHHUS.
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Puc. 10. Co3nanue 3HaKa HeyKa3aHHOM IIEPOXOBATOCTH

I1l. OBOPYIOBAHUE
[IepcoHaIBHBIN KOMITBEOTED.

IV. 3AIAHUE HA PABOTY

Cosznaiite uepTex J1eTanu, N300paKeHHO Ha PUCYHKE, C TIOMOIIBIO CPEJICTB
SolidWorks:
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V. I[IOPAJIOK BBITIOJIEHM A PABOTHI

1. 3amycture SolidWorks.

2. Co3paiite HOBBIM JOKYMEHT T «/JleTanby.

3. ITocTpoiiTe TPEXMEPHYIO MOJIEIb 3aTAaHHOM JETaJIH.

4. CoxpaHuTte pe3yyibTaThl B (haill.

5. Co3paiiTe HOBBIM JOKYMEHT THUNa «HYepTex».

6. mnoptupyiite HeoOXoAMMBIE BUIBI U pa3pe3bl U3 paHee CO3/IaHHOTO
JIOKYMEHTa C TPEXMEPHON MOJENBIO JIETaIIN.

7. Jo06aBbTe B 4epTEX HEOOXOIUMBIE pa3Mepbl U 0003HAYCHUS.

8. CoxpaHuTe pe3yabTaThl.

VI. YKA3AHUA 110 OOOPMIJIEHNIO OTUHETA
OT4er [OKEH COAEpKAaTh KpPAaTKOE OIMCAaHUE IIOCIIENOBATEIbHOCTH
BBINIOJIHEHHBIX MPU MNPOEKTUPOBAHUU JEUCTBUH M H300pakeHHE CO3/1aHHON
JETAJIM B HECKOJIBKUX IIPOEKIUAX U UTOTOBBIN €€ YEPTEK.

VII. KOHTPOJIBHBIE BOITPOCHI
1. IlepuuucnuTe OCHOBHBIE THUIBI JOKYMEHTOB, C KOTOPbIMHU paboTaer
CATIP SolidWorks.



2. Kakwme tunsl pasmepoB cymectByior B SolidWorks, u yem onnm
OTINYAIOTCA?
3. B ueM 0co0eHHOCTh MapaMeTPUUECKUX CUCTEM MOJICITUPOBAHHUS?

VIII. CIIMCOK JIMTEPATYPhI
1. Qynapesa H.IO., 3araiiko C.A. SolidWorks 2009 B nmpumepax. — CII6.:
BXB-Ilerepoypr, 2009.
2. Karuryn C.A., Xomskoa T.®., Illexun M.B. SolidWorks. Odopmirenune
gyeprexeit mo ECKJI. — M.: SolidWorks Russia, 2009.
3. Bctpoennas cripaBounast cucrema SolidWorks.
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