JlabopaTopHasi padota Ne 1
OcHosbl padotsl B CAIIP KOMITAC-3D v20. Pe:xkum «Ickus»

1. HEJIb

- N3yuenune unrepperica CAITP KOMITAC-3D v20;

- VI3ydenne koMaH1 MHCTPYMEHTAIbHOM 007acTi « THCTpyMEHTBI SCKr3ay.

2.3AJ1AYHN

- [lonmyunTh HaBBIKH PAOOTHI B PEKUME « ICKUBN;

- [Toctpouts 2D-3cku3 mnsa moaenu aetanu «Ilnactunay (puc. 1).

3. COAEPKAHME

- Co3nmarb 3aMKHYTBIA KOHTYp aAetanu «llnactuHa» B pexume «ICKU3» U3
MPOCTEHIINX TeOMETPUUECKUX PUTYp (IPUMUTUBOB): OTPE30K, OKPY>KHOCTb, AyTa U T.
1. Hentp nyru nuametpa 100 mm coBMecTuTh ¢ Hadaiom koopaunar (0, 0, 0);

- HanecenueM reoMeTpruuecKiX U pa3MEpHBIX 3aBUCUMOCTEMN, JOOUTHCS MOTHOM
ONPEAEIIEHHOCTH 2D-3CcKn3a;

- K mocTpoeHHOMY KOHTYpY NpUMEHUTH onepannio « BeinaBnuBanue» Ha 10 MM;

- JIIst TOCTpPOEHMSI DIIEMEHTOB KPYTOBOTO M HPSMOYTOJIBHOTO MACCHUBOB

IIPUMEHNTH onepannto « Beipe3ars BbIIaBIMBAaHUEMY.
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Puc. 1 Yeprex neranu «Ilnactuna»

4. TEOPETUYECKASA YACTb
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B cootBerctBun ¢ I'OCT 2.052 «OnexktponHHas Mozenb wuzfenus. OOmue
MOJIOKEHUSD TPEXMEpHasl AIEKTPOHHAsI Te€oMeTpUdYecKasi MOJIeNb, MPeACTaBIsoNIas
dbopmy uznenus — pe3yabTaT KOMIO3UIMU 33JaHHOTO MHOKECTBA T€OMETPUUYECKUX
AJIEMEHTOB C MPUMEHEHUEM orepanuil OyiaeBoil alreOpbl K 3TUM T'€OMETPUUECKUM
sanemenTtam. T.e. ocHoBol 3D-Monenu siBnsercs 2D-3ckus.

DCKHU3bl COCTOAT U3 OJHOTO WM HECKOJIBKMX KOHTYpOB. KOHTYyp — Iutockui
rpadudeckuii  00BEKT (OKPYXHOCTh, OJJUIWIIC, NPSAMOYTOJbHUK U T.JI.) WIH
COBOKYITHOCTh TIOCJIEIOBATEIILHO COCAMHEHHBIX TpapuuecKux 0ObEKTOB, Ha KOTOPHIC
HaJIOKEHBI pa3MEpHbIE U reOMeTpruUYecKue 3aBucCUMOCTH. KOHTYyphl B 3CKU3€ Bceraa
oToOpakaloT ctuiieM JUHUU «OCHOBHAas». DCKHU3bl MCIOIB3YIOTCS JUISl Pa3IMYHBIX
nenei: 3amanue (OpMBI CEUEHHUS Telna WM TOBEPXHOCTH; 3aJaHue TPACKTOPHH
MIEPEMEILICHNS CEUCHHUS; 3aIaHUE TOJIOKEHUSI SK3EMILISIpOB MaccuBa. B ackuse He
JIOJKHO OBITh MEPECEKAIOUXCS U HAIOKEHHBIX JIMHUM.

AJITOPUTM CO3IaHUS ICKH3A:

Bb10op niiockocT 3cku3a. B kauecTBe miockocTel MOCTpOCHUS MOTYT OBITh
3aJlaHbl: KoopauHaTHbIe TwuiockocTH (XY, ZX, ZY); BcoMorareibHbIe MJIOCKOCTH;
MJIOCKUE TPAHU MOCTPOEHHBIX TPEXMEPHBIX MOJIETIEH.

Pa3Ouenne KoHTypa Ha reoMerpuyecKkue npuMHUTHBBI. [lanens

((FGOMeTpI/IH» COACPKUT KOMaHABI JJI1 CO3JaHUA TCOMCTPHUYCCKUX 0OBEKTOB B DCKH3E

(puc. 2).
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Puc. 2 [Tanens «I'eomerpus»

ABTOJIMHHS — KOMaHJa JJIs CO3/IaHUs HECKOJIIbKUX OOBEKTOB (OTPE3KH, TyTH

OKPY>KHOCTEH ), 00pa3yoNIHX EMOYKY.
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I[psiMOYroJIbHUK — TpyIIa KOMaHI IS TOCTPOCHUS MPSAMOYTOJIHHUKOB
pa3HBIMM CIIOCOOAMU W TPABWIbHBIX MHOTOYTOJIBHUKOB (TIO BIHUCAHHOW WM
OTIMCAHHON OKPY>XKHOCTH). DUTYpBI paccCMaTpUBAIOTCSA HE KaKk Ha0Op OTPE3KOB, a KaK
LEJIbHBIE OOBEKTEL.

OTpe3ok — rpynmna KOMaHI /IS TOCTPOCHUS OTPE3KOB PaA3TUUYHBIMU
CITOCOOaMH.

Touka — rpynma KOMaHa I TMOCTPOCHHS TOYEK Pa3IUYHBIMU CIIOCOOaMMU.
Touka MOKET MCIIOIB30BATLCS KaK B KAYSCTBE CAMOCTOSITEIILHOIO OOBEKTA, TaK U B
KaueCTBE BCIIOMOIaTeJILHOTO DJIEMEHTA.

CniaiiH 1o To4YKaM — TpyIiina KOMaH/I Il TOCTPOEHUsI CTUIaHOB, IOMaHHBIX.

OKpyKHOCTB — IpyHIIa KOMaH/I, UCIIOIb3YEMBbIX JJIsl IOCTPOEHUS OKPY>KHOCTEN
pa3HBIMU CIIOCOOaMHU.

Jyra — rpynna KoMaH/1 JiIsi MOCTPOCHUS YT Pa3IMdHBIMU CIIOCOOaMHU.

BcenomorarenbHass mpsiMmasi — Trpynna KOMaHJ JJIsi BCHOMOTaTeIbHBIX
MIOCTPOCHUH, TI0 KOTOPBIM (POPMHUPYETCS KOHTYP ICKH3a.

OKBHAUCTAHTA — KOMaHJa JJIsl MOCTPOEHUSI KOHTYypa PaBHOYIAJIEHHOIO OT
HUCXOJIHOTO.

Konnyeckasi kpuBasi — KOMaH/1a JJ1sl CO3/IaHUSI TUTOCKUX KPUBBIX 2-T'0 TIOPSIKA.

dacka — KOMaH/1a T co37aHus (PacKu Ha MePeceYCHUH IBYX OTPE3KOB UITH MX
MPOIOTKEHUH.

CkpyriieHue — KOMaH/1a JUisl CKpYTJICHUS ABYX HeMapaJUleIbHbIX OTPE3KOB.

CnpoenunpoBath 00BEKT — KOMaH 1a JIsl MOJAydeHus: npoekiun 3D-o0beKkTa Ha
IUIOCKOCTh PCKH3a.

DJIIMIIC — TPYTIa KOMaH]I ISl TOCTPOCHHMS 2JITUCA WIH €T0 JIyTH.

Onpenesenue pa3mMepoB I MOJEIUPOBAHUS IPUMUTUBOB KOHTYpa.

Bri0op HaYaILHOT0 MPMMHUTHBA U €T0 PACIIOJIOKEHUS Ha pabodeii IIIOCKOCTH.

Onpenesnenue nNocaea0BATEIbHOCTH ITIOCTPOCHUS IPUMUTHUBOB KOHTYpA.

HanoxkeHueM reoMeTrpruyeckux M pPa3MepHbLIX 3aBUCHMOCTEH B3aWMHOTO

MOJIOKEHUSI IPUMUTHBOB MOJHOCTHIO ONpeaeasoT 2D-3ckus.
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I[JBI IMOCTPOCHHA U PCHAAKTHPOBAHUA ICKH3a HCIIOJIb3YIOT KOMAHIbI naHesnei

«M3menenue reometpun», «Pazmepsr», «Orpannuenus» (Puc. 3, 4, 5).
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Puc. 3 Ilanens «I3MeHEHUE T€OMETPUNY Puc. 4 Ilanens «Pa3mepni»

Komanael manenun «Pa3mepb» Cily)KaT JUisl HAaHECSHHsI pa3MepoB (JIMHEWHBIX,
paJuanbHbIX, YIJIOBBIX) B 3CKU3€ U Ha yepTexe B cooTBeTcTBUM ¢ ['OCT 2.307-2011.
Komannpl nanenu «OrpaHuyeHusy» ciaykar aias GOpMUPOBaHUS MpaBWi, IO

KOTOPBIM MOKET U3MEHSTHCS MOJI0KEHUE WU pa3Mep AJIEeMEHTa 3CKu3a (CM. puc. 5).
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b 4 Touku = PasercTs0 06beKTbI ¥),06bekTa

YctaHoBuTb
3HaUeHue pas...
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Puc. 5 [Tanens «OrpannueHus»

BouipaBHMBaHMe —  KOMaHJa  IIO3BOJISICT  HAJIOXKWUTh  OTPAHUYCHHS
«opu30HTATBHOCTEY WM  «BepTUKATBbHOCTEY Ha MPSIMOJIMHEHHBIE OOBEKTHI,
«BpIpaBHUBaHUE IO TOPU3OHTATNY, « BEIpaBHUBaHUE 110 BEPTUKAIN - HA TTAPhI TOUYEK
0OBEKTOB.

IMapanneabHOCTh — KOMaHIAa HAKIAAbIBACT OTPAHMYCHUE IMApaICTbHOCTH
BBHIOpPaHHBIX OOBEKTOB.

[lepneHAUKY IS PHOCTD — KOMaH/a HAaKJ1aIbIBaeT OTpaHUYCHHE
MIePIICHIUKYJIIPHOCTH BBIOPAHHBIX OOBEKTOB.

Kacanme — KoMaHIa HaklIaJblBa€T OTPAHUYCHUE KAacCaHUE BBIOPAHHBIX
00BEKTOB.

KoannHeapHocTh — KOMaHJa HakKIaJbIBaeT OTPAHWYCHUE KOJUTMHEAPHOCTH

BBIOPAHHBIX OOBEKTOB.
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BuccekTprca — KoMaHAa MO3BOJISIET PACTIOIOKUTH MPSIMYIO Ha OMCCEKTpHCE
yriia, 00pa30BaHHOTO MEPECEKAIOIIUMHUCS MPSIMBIMHU.

3adukcupoBaTp TOYKY — TIpyNIa OrPAHUYECHUM,  MO3BOJISIOIINX
3a(pKCUPOBATh TOUKH, PA3MEPBHI, IJIMHBI U YTJIbI OOBEKTA.

KOHUIEeHTPUYHOCTH — KOMAaHJa YCTaHaBJIMBAECT COBNAJCHHUE LICHTPOB
reoMeTPUYECKUX 0OBEKTOB.

OO0beMHUTh TOYKHM — TPYINa KOMAaH]l TO3BOJISIIONIUX OOBEIUHATH TOYKH,
pa3meniaTb TOYKH Ha KPUBBIX, YKa3aTh CHMMETPHIO IBYX TOYEK.

PaBeHCTBO — KOMaH/]a HAaKJIabIBAE€T PABEHCTBO [UIMH BHIOPAHHBIX OOBEKTOB ,
paanycoB BHIOPAHHBIX JIYT.

IIapamMeTpu3oBaHHbIe 00bEKThI — KOMaH 1A JUIsI aBTOMATUYECKOTO HATIOKEHUS
CBSI3€M U OrpaHUYEHUN HEKOTOPHIX TUIIOB Ha TEOMETPUUYECKUE OOBEKTHI.

Orpanunyennsi 00beKTa — KOMaHJa i OPOCMOTpa W YJAICHHS CBSI3€d H
OTrpaHUYECHHI 00BEKTA.

YcraHoBUTH 3HaYeHUE pa3Mepa — KOMaHJIA Uil M3MEHEHUS 3HAYCHUSA
YIIPABIISIOLIETO pa3Mepa.

5. MHOCJIEJOBATEJIBHOCTDH 1 TIPUMEP BBIIIOJITHEHUA

. Perucrpauust Ha cepBepe YHUBepCUTETA

5.1. Co3natsh ¢aiia

° ®daiisn — Co3nats — HoBbli JoKyMeHT — JleTauab

Hasznaunts cBOMCTBA MOAENN:

o ldepeBo mocrpoenunii — Jleraar — Ilapamerpst — CBoiicTBa —
Hacrpoiika cmmucka cBoiictB. HaumenoBanue (3Ilmactuna), o06o3HaueHHE
(BUTE.XXXXXX.001), marepuan (Crans 10 TOCT 1050-2013), otoOpakenue —
BBIOpaTh LBET Mojenu, pazpadoran — MO cryaenta, nmposepun — ®UO cryneHTa,
ytBepamit — OO npenogasarens (puc. 7, a, 6).

Coxpaunuts ¢aiin Ha C:\RKI1.

Yucio B HAMMEHOBAHUM MOJAEJM U Ha3BaHMHU (Paijia COOTBETCTBYET

HOMEPY CTY/JIeHTA MO CHUCKY B )KypHaJie rPyninbl!

18



3 [Mapawerpst o
gcmma (2)

b v X
= | Obosrauerme v g

HavmeHosanue ¥ | fNetans
A Matepuan
Matepuan:| Crans 10 TocT 10.. X | 8 B

A [paduueckoe oTobpaxeHue M...

Cruns wipwesk:| / / / / Metan ¥

Mapametpbl

Tekywas aetans

®opMaT uMeHu B [lepeBe AOKyMeHTa
Ceoiictea abcontoTHoit CK
CeoiicTea NokanbHbIx CK

Ceoiicrea ofbekToe

HacTpoiika cnucka CBOACTE

HoMepa HOBLIX MCMONHEHMit
CeoiicTea ICTOBOrO Tena

O6Lume Aonycku

HeyKa3aHHas LIepOX0BATOCTL
TOYHOCTL OTPUCOBKM W MLLX

[H-Aepeeo mMogenu

EavHnubl 33aaHna MLUX
30Hbl
WpudT No yMoNuaHMo

1-Pazmepbl
[-YcnosHble 0603HaueHus
(- NapameTpbl Tabanusl oTueta

OToBpaxeHie TekcTa

HacTpoiika cnucka ceoiicTe

Ceoiictea I

‘ HaumeHosa. ‘ McTouHmk
0O603HaueHne System
HaumenosaH... System
MaTepuan System
Macca System
AsTop System
PazpaGoTtan  System
Mposepun System
YTeepann System

KomMeHTapuit A

[ nurepa System PeKBU3UT KOHCTPYK...
[ vmacpaina  System
[[] 30na System

Yron WTpMXoBKY: | 45 - ] H. kowrp. System HopMokoHTponb

[[] 3Hak Heykaz... System
Becuees Pl ke rownn Sustom
CIEES OpocrorT|
Vv Pacuet MLIX Lp! P

v OtobpaxeHve

SAGAER=LE
I I 0K | OTmeHa ‘ CnpaBka

a 4]

v

Puc. 6 3anonHeHne cBOMCTB MOJIENU: @ — CIUCOK CBOMCTB, 6 — HACTPOMKa

CITCKA CBOWCTB

5.2. Pexum «ICKU3»

o BriOpaTs miiockocts ZX

[Tanens OGbIcTpOro gocTyna — komanaa «Cosnarh 3ckusy ~ (puc. 7).

om - ]

Puc. 7 Pexum «ICKus3y
IIpu mepexoae B peXUM ICKHM3a IBET 3aKIAJKH TEKYIIEro JOKyMEHTa U

3arojoBka Ilanenn MapaMCTpOB MCHIACTCA Ha 3elicHbId. B I’pa(bI/I‘-IeCKOﬁ obnactn

MOJIETIN MOSIBIISIETCS 3HAYOK PEKUMA DCKHU3a .
Mensiercsi coctaB MHCTpyMmeHTanbHOM 00acTH OKHA, ['JIaBHOTO MEHIO U

[Tanenu 6BICTpOFO A0CTyIla — CTAHOBATCA AJOCTYIIHBIMH KOMAaHIbI ITOCTPOCHUA H
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penakTupoBaHus TpadUUeCKMX OOBEKTOB, BBIICICHHUS, H3MEPEHUN, HaHECEHUs
pa3sMepoB, HAJIOKEHHS IMMAPAMETPUYECKUX CBA3EM M orpanmueHud. Ha skpane
oToOpaxaercs cucTeMa KoopJaAuHaT 3cku3a. [1o ymoa4aHuio B HOBOM 3CKU3€ BKIIOYEH
MapaAMETPUUECKUN PEXKUM.

5.3. [locTpoeHne KOHTYpa

[Ipyn mocTpoeHUM KOHTypa 3CKM3a 3a OCHOBHBIE NPUMHTHUBBI MPUHATHI: Jyra
nuametpa 100 MM (uentp myru umeet koopauHatel (0, 0, 0)); ABa rOPU3OHTANIBHBIX,
PaBHBIX, CHAMMETPUUYHBIX OTHOCUTEIBHO OCU X OTpe3Ka; JBE PaBHbIC, CHMMETPUYHbBIC
OTHOCHUTENBHO ocu X ayru pagumyca 15 mM. [lonoxeHue HEHTPOB Ayr ONpEneseHO
nepeceyenueM cropon yriaa 60° ¢ Bepmmnoii B Touke (50, 0, 0) ¢ mxyroii paguyca 105

MM | 1IeHTpoM B Touke (50, 0, 0) (puc. 8).
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Puc. 8 Onpenenenne 6a30BbIX MPUMUTHUBOB KOHTYpa

3aMKHYTBIM KOHTYp TOJYyYeH HAIOXKEHHEM 3aBUCUMOCTe «OObeIMHUTH
Toukm» U «Kacanue» k ngyram okpykHocteu paauyca 10 mm, k agyre paguyca 120 mm
(uentp (50, 0, 0) u 6a30BBIM IPUMUTHBAM (CM. pPUC. 8).

Ha puc. 9 npencrapnenb! 0a30Bble IPUMHUTHUBBI C HAJIOKEHHBIMU Pa3MEPHBIMU U

TCOMCTPUUCCKUMHU OTPAaHUYCHUSMH.

20


mk:@MSITStore:C:/Program%20Files/ASCON/KOMPAS-3D%20v17/Bin/KOMPAS.chm::/CM_PARAMETRIZE_ENABLE.htm%23parametric_mode_name

. Hucrpymentbl 3cku3a — I'eomerpuss — Jdyra umenrtp. Ilapamerpsl
KOMaHJIbl: Pa3MEpHBIE 3aBUCUMOCTH — auamerp ayru 100 Mm; reomerpuyeckue
orpanndeHus — «OObeTMHUTH TOUKWY» — LEHTP AyTH U Havaio koopauHar (0, 0, 0).

o HNucTrpymenTsl 3cku3a — I'eomerpus — Orpesok. [lapameTpsr koMaHIbL:

reOMCTPpUICCKHUEC OrpaHUYCHUSA - ((BBIpaBHI/IBaHI/Ie 110 TOPU30OHTAIIN, «PaBeHcTBOY.

o HNucrpymentsl 3cku3a — D'eomerpuss — Jlyra umentp. Ilapamerpsl
KOMAaHJIBl: pa3MEpHbI€ 3aBUCHMOCTH — paguyc IyrH 15 MM; reomMeTpuyYecKue
orpanndeHusi — «OOBEAMHUTH TOYKW» — UEHTP JOYyT'H M TOYKY HEpeceueHHUs

BCIIOMOTATEIBHON PAMOM, pacnonokeHHoi nox yrioM 30° k ropu3oHTay, ¢ Ayroi
paguyca 105 MM (a4 DPUMHUTHBOB, KOTOPBIE HE HCIOJB3YIOTCS B MOCTPOCHHUH
TBEPOTo Teja, a UMEHHO ayra paauyca 105 MM Ha3HAYUTh CTUIIb JIUHUU «OCEBas»),
«PaBencTBO». /)15 MOCTpOEHMI UCIIOJIB30BaHA KOMaHaa «BeomorarenpHast npsMasy,
KOTOpasi MOKET OBITh MMOCTPOEHA OJTHUM U3 CIIOCOOOB:

1) yxa3arb 1BE TOYKH, YE€pe3 KOTOPbIE TOJKHA MPOXOAUTh npsimasi. [lpu stom
yTOJI HaKJIOHA MPSAMOM OyIeT onpe/ielieH aBTOMaTHYECKH;

2) yKa3aTh TOYKY M YroJl HaKJIOHA MPSMOM — yroJ MexIy HpsiMoil M ocbio X
TEKyLIEH CUCTEMBI KOOPJAUHAT. YTOJI YKa3bIBAETCA B COOTBETCTBYOWIEM TToJie [Tanenu
MIapaMeTpOB.

Ha puc. 9 moctpoenre BBITIOJIHEHO BTOPBIM CIIOCOOOM: ykazaHa Touka (50, 0, 0)

u yruiet 30° u -30°,

BEERAE: = ~a-2»>-0Q%-=-=-BEc kil
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Puc. 9 bazoBble mpuMHUTHBEI KOHTYpa 3cku3a neranu «llmactnaa»

Ucnonb3ys orpannuenuss «O0benuHUTh TOUkm», «Kacanuey, «PaBeHCTBOY,
BBITIOJIHUTH COTIPSKEHUsI 0a30BBIX MPUMUTUBOB JyTaMHu OKPY>KHOCTEH paanycoB 120
MM u 10 MM (puc. 10).

. HNucrpymentsl 3cku3a — I'eomerpuss — Jlyra wentp. Ilapamerpsl
KOMAaH/Ibl: pa3MEpPHBIE 3aBUCUMOCTHU — paauyc ayru 120 MM, EHTp Iyry pacloiOKEH
B Touke (50, 0, 0); reomeTpudeckre orpaHudacHus — « OObEAMHUTD TOYKU» - KOHIIBI

nyr, «Kacanue» myr.

Puc. 10 Conpsxenue ayr paauycos 15 MM 1 120 MM ¢ moMo1pr0

orpannueHuit « O0beIMHUTL TOUKNY, «Kacanue»

o HNucTrpymenTsl 3cku3a — D'eomerpuss — Jlyra unentp. I[lapamerpsl
KOMaHJpl: pa3MEpHbIC 3aBUCUMOCTH — pamuyc nayru 10 mm; reomerpuyeckue
orpannyeHusi — «OObEIUHUTH TOUYKH» — KOHIIBI Tyru paguyca 10 MM C KOHIIOM

OTpe3Ka U ¢ KOHIIoM 0a3oBoii 1yru, «Kacanue» — nyr, ayru u otpeska (puc. 11).

I
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a o 8
Puc. 11 Dranel moctpoeHuns conpskeHus: a — ayra pagayca 15 mm, npsamas,
nyra paguyca 10 mm; 6 — orpanndyenne «OObeAMHUTD TOUKW»; 6 — OTPAaHUYEHUE

«Kacanue»

Pe3ynbTaT mocTpoeHusI KOHTypa B pEKUME « ICKU3» MPEACTABIICH HA puc. 12.
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Puc. 12 Kontyp neranu «Ilnactuna

° HNucTpymenTsl 3cku3a — ['eomerpusi — JJJIMIIC MO HEHTPAJIbHOMI
TOYKEe M JJIMHAM HoJyocei. [lapamerpbl koMaHbl: HEHTP 3JUIMIICA PACIIOJIOKEH B
touke (150, 0, 0), pazmMepbl OOJIBIION U MaJION TOTYOCEW MPUHSATHI COTTIACHO YEPTEKY
— 40 MM u 20 MM, cooTBeTCTBEHHO. {1 oOecrneueHus: KOJUIMHEAPHOCTU IIEHTpa
AJUINIICA ¥ TOYKM Hadajga KOOPAMHAT HCIOJIb3YIOT OrpaHHuYeHue «BrplpaBHUBaHUEY.
HeoOxoauMo yka3aTh TOUKY ILIEHTpa JJUIMICA M TOYKY Hadala KOOPAMHAT, 3aTeM
BbIOpaTh (paHTOM TOPU3OHTATBHON MPSIMOH.

° HNucrpymentbl 3cku3a — I'eomerpus — MHoroyroabHuk. [[ns
NOCTPOEHUSI  «3BE3I0YKM»  Hcmoib3yercs komanaa  «lIpsmoyrompHuk»  —
«MHoroyronsHuk». IlapameTpbl: MHOTOYTOJIBHMK IO OINHWCAHHOM OKPY>KHOCTH
nramerpa S0 MM, KOJIMYECTBO BEPIIMH — 4, Yroj HAaKJIOHA JTUAMETPA, MPOXOASIIETO

yepe3 BEPIIMHBI KBajapara, K ocu npoekiuid — 0° (mis 1-ro xBagpara) u 45° (mwis
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BTOpOro ksajpara) (puc. 13). Ha BepuiuHBI KBaJpaTOB HAJOXKEHbl OrpPaHUYEHHUS

«3aduKcupoBaTh TOUKY».
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Puc. 13 [TapameTpsl koMaHabl « MHOTOYTOJILHUK

5.4. IIpoBepka onpeaeeHHOCTH ICKHA3a

Ecmu ackn3 mapaMeTpudecKkuid, TO OH MOYKET HaXOIWUTHCS B OJHOM W3 TpeX
COCTOSIHUM: TOJIHOCTBIO OINpeJe/IeHHbI, He IOJHOCTHIO ONpeNeJeHHbIH WIH
nepeonpenejeHHblii. OTH COCTOSHMS TOKa3bIBalOTCA B JlepeBe MOCTpOEHHUsA
3HaYKaMH TIepe/] Ha3BaHUAMHU 3CKU30B (puc. 14):

(+) — MOJTHOCTBIO OMPEACTCHHBINA ICKU3, T.€. €ro 0OBEKThl HE UMEIOT HU OJTHOU
CTETIEHH CBOOOIbI B CHCTEME KOOPAMHAT ICKU3a;

(-) — HE TOJHOCTBIO OMpPEACTICHHBIN 3CKU3 (XOTS Obl OJIMH U3 €ro OOBEKTOB
UMeeT XOTs Obl OJJHY CTeNeHb CBOOOBI. J[JI MOHOTO ONpeesieHns ICKu3a CIeayeT
HAJIOKHUTh Ha €r0 OOBEKTHI pa3MEPHBIC U TEOMETPUUECKUE OTPAHUYCHUS TaK, YTOOBI
HU OJIMH OOBEKT HE UMEJT HU OJHOM CTENEeHU CBOOOIbI);

(') — mepeompeneneHHbIN 3CKU3 (ICKKU3, HA OOBEKTHI KOTOPOTO HAJOKEHBI
M30bITOYHBIE OTpaHUYEHHS (IIPU ITOM CTEMEHU CBOOOJbI Y OOBEKTOB MOTYT Kak
MPUCYTCTBOBaTh, TaK W OTCYTCTBOBAaTh). 3HAYKA W3OBITOUHBIX OTPAHHMYCHHMA
OTOOPaKAIOTCS OPAHKEBBIM I[BETOM.

Pexomenayercs, 9TOOBI BCE 3CKU3BI B MOJICITH OBLTH TIOJTHOCTHIO OTIPEICIICHBI.

Cucrema KOMITAC-3D noaaep>kuBaeT BO3MOKHOCTh IPOBEPKU 3aMKHYTOCTH

KOHTYpA.
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. Hucrpymentbl 3cku3a — UncTrpymenTtsl — IIpoBepka 3aMKHYTOCTH
00bekTOB c0 ctmieM «OcHoBHas». [Ipu 0oOHapyXeHHH HE3aMKHYTOCTH BOKpPYT
TOYEK pa3pblBa CHCTEMa CO3JAa€T Masyku B (QopMe KpacHOU okpykHOCTH. Eciu
KOHTYp, IOJHOCTBIO OIpEeAeNieH, CHCTeMa BbIJaeT coodiieHne «Bce KOHTYphI
3aMKHYTBD (cM. puc. 14).

B cnydae oTCyTCTBHSI ONpeneNeHHOCTH B 3CKHU3€ MOXHO BOCHOJIb30BaThCs
bynkumeit «OTodpaxkaTh CTeneHu CBOOOIbI» Ha MaHeIu OBICTPOro JOCTYyIa, KOTOpast
rpadudecku (PpUOTETOBBIC CTPEIKH) OTOOpa’kaeT OCTABIIHMECS CTEMEHU CBOOOIBI
Ka)xa0ro npuMuTuBa. Ilpyu HaHECEHNH BceX HEOOXOIMMBIX Pa3MEPOB U OIPaHUYEHUN

rpaduueckuii MHANKATOP CTETeHEel CBOOOIbI MPOMAET.
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Puc. 14 [IpoBepka 3aMKHYTOCTH OOBEKTOB

5.5. Co3nanue TBepAOro TejJa ¢ TMOMOIIBI0 KOMAHIbI «JJEeMEHT
BbIIABJIM BAHU D)

o TBepaorebHOEe MoONeMpOBaHWEe — JJIeMEHTbI Tejda — JJleMeHT
BbIIABJIMBAHMSL.

BrinapnrBanye — co3aaHue 37IeMEHTa WK Tela B Pe3yJsrare JO0OaBIIeHusI TTyOHHBI K
KoHTYpy. Jls BblmaBmMBaHuA 3ajarorcs: pesyasrar (OyneBa orepaiysi), CEYCHHE,
HAIPABJISIONINI OOBEKT, CIIOCO0 OTpaHUyEHNS BhIJIABIMBAHUS (HA pacCTOSIHUE, Yepes BCE, 110
00beKTa WM J0 OMMKaiIiel MOBEPXHOCTH), HANPABJICHUE BBIIABIMBAHUS OTHOCUTEIBHO

IIOCKOCTH 3CKHU34, YI'OJI KOHYCA.
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B nannou 3amaue miist nonyuyenus 3D-monenu aeranm «llmactunay 3aMKHYTBIN

KOHTYp BbIIaBIuBalOT Ha 10 MM (puc. 15).
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Puc. 15 Komanna «DneMeHT BEIIaBIMBAHUS)

5.6. Co3nanue MaccuBOB 3J1eMeHTOB (puc. 16).
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Puc. 16 Pa3mepsl a1 MoJIeTupoOBaHUs 3JIEMEHTOB MaCCUBOB

Jlns co3ranust KpyroBoro MaccuBa:

o Ilnockocth geranm — komanaa «Co3aaTh 3CKU3)

o HNucrpymenTsl 3cku3a — 'eomerpust — Okpy:KHOCTB HeHTp (puc. 17).
[TapameTpsl KOMaH[IbI: pa3MEpHBIE 3aBUCUMOCTH — JUaMeTp OKpyXHocTu 10 Mwm,
LIEHTP OKPY>KHOCTH PACIIOJIOKEH OT Hadajla KOOpAWHAT Ha paccTtosHuu 40 MM,
r€OMETPUYECKHE OrpaHndYeHus — «BbplpaBHMBaHUWE N0 BEPTUKAIW» I LEHTpa
okpy>xHoCTH auamerpa 10 MM u Havana koopauHar (0, 0, 0).

o TeepaoreibHOEe MoAeqMpOBaHMEe — JJleMeHTbl Tela — Beipe3ars

BbUIaB/MBaHueM. [lapaMerppl KOMaHIIBI: CEYeHUE — DCKU3 2, HATPABJISIONINNA OOBEKT —
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Ockm3 2, criocod — Ha paccrosiHue 10 MM (MOYKHO HCTIONTB30BATh CITOCO0 — Yepe3 BCe, WM 10
o0bekTa) (cM. puc. 17).

o TeepnoresibHOe Mone/iMpoBanue — MaccuB, KonupoBanue — Maccus o
KOHIIEHTpUYecKoil cerke. BriOpats asnemeHT MaccuBa (BbimaBnuBanue 2), och

spaienus (Y), KOIMYeCTBO 31eMEHTOB MaccuBa (6), yroa (360°) (puc. 18).
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Puc. 17 Komanna «Bpipe3aTh BbIIaBIMBAaHUEM)

Jns cozmanust npsIMOYTOJIBHOTO MACCHUBA:

o ILinockocre aeraiau — komanaa «Co3aats ICKHU3»

° HNucTpymentsl 3ckusza — I'eomerpus — MHuoroyroasHuk. [Tapamerpsl
KOMAaHJIbl: pa3MEpHbIE 3aBUCUMOCTU — ILIECTUYTONBHUK (crocod moctpoenus «llo
ONMCAaHHOM OKpYXHOCTW» AuameTpa 18 mm). [[ns ompeneneHHOCTH 3CKH3a 3a7aTh
MIOJIOKEHUE TIEPBOTO 3JIEMEHTAa (LEHTP ONHCAHHONW BOKPYr IIECTUYTOJIbHUKA
OKpPYXHOCTH uMeeT koopauHatel (65, 0,10)). Hanoxute orpaHudeHue
«ITapannenbHOCTE» Ha CTOPOHY IIECTUYTOJbHUKA U TOPU30HTAIBHBIN OTPE30K (pHC.
19).

o TBepaoreqibHOe MoOJeJMPOBaHMEe — JJeMeHTbl Tela — Bbipe3arsb
BbIIaB/IMBaHMeM. [lapaMerpbl KOMaHIIbL: c€deHUE — DCKU3 3, HAIPABIISIOMIMIA OOBEKT —

Ocku3 3, Croco6 — Ha paccrosiHue 10 MM (MOYKHO HCITONIB30BaTh CIIOCO0 — Yepe3 BCe, WITH JI0

o0bekTa) (puc. 20).
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° TeepaoressHoe MogetupoBanue — MaccuB, KonupoBanue — Maccus 110
ceTke. BriOparh »rmeMeHT MaccuWBa, 3a7aTh HampaBlieHue 1, yka3aB OTpE3OK,
MApAJUIECTIbHBI HANPaBIICHUIO WIW OCh IPOEKIMH, KOJUYECTBO 3SIJIEMEHTOB IO
HaIlpaBIICHUIO |, pacCTOSIHUE MEXK1Y PJIEMEHTaMU MO HANPaBJICHUIO 1; aHATOTUYHBII
HaOOp OTpaHWYCHHI BBHIOMPAIOT MO HampasieHuro 2. J[ns HanpaBieHus | mpUHATH
KOJIMYECTBO JK3EMIUIAPOB 3, paccTositHue 25, Ui HampaBieHUs 2 yKas3aThb Yol

pactBopa — 90°, konmuecTBo dK3eMILIAPOB 2. (puc. 21).

[EEERF 39 © CRCSI R - = [3 7 - EX2
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Puc. 18 Co3nanue MaccuBa o KOHIIEHTPUYECKOM CETKe

Puc. 19 Orpannuenue «IlapannenbHOCTh» Ha CTOPOHY IIECTUYTOJbHUKA U

TOPU3OHTAIBHBINA OTPE30K
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Puc. 20 Komanga «Bripe3aTh

MacCuBa

EIERF 3 < ERCRT R - - [ ¥ - EX24

Puc. 21 Co3manue MaccuBa 110 CETKE

BBIJIABJIMBAHUCM) JJICMCHT IPAMOYI'OJIBHOI'O

Ha puc. 22 npencrasieH pesyinbTaT mojenupoBanus aetanu «llnactuna» B

KOMITAC-3D v20.

Puc. 22 Pe3ynbrar MoaenupoBaHus

Coxpanurs ¢aiin Ha C:\RK1

OTnpaBuTsh (a1 HA cepBep

6. KOHTPOJIBHBIE BOITPOCHI

)
2)
3)
4)
S)
6)
7)

Kaxkue Tuns! ¢aitno moxHo coznaBats B KOMITAC?
Kakue xomanns cogepxut [lanens ObicTporo mocrymna?
Ha xakux noBepXHOCTSIX MOYKHO CO3/1aBaTh ICKU3bI?
HazoBute anroput™ co3gaHusi 3CKu3a.

Kaxue TpebGoBanus npeabsBISIOT K ICKU3Y ?

Kaxkue OTpaHUYICHNA MOXHO HAJIOKHUTH HA TCOMCTPUICCKUC HpI/IMI/ITI/IBBI?

Kakoii komaH10#1 IPOBEPSIOT 3aMKHYTOCTh KOHTYpa?
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8) Kak wucnonszyercs reoMeTpuyeckuii npuMmMuTuB «BcnomorarenbHas
npsiMash» Ipu padoTe B pexxume ICKu3?

9)  Kakum 00pa3oMm B maHenu ymHpaBiIeHHUs OTOOPa)KaIOTCS OIpEJCIICHHBIE,
HEOIIPEETIEHHBIE U TIEPEONPENETIEHHBIE ICKU3bI?

10) MoHO 1 peAaKTUPOBATH ICKU3bI B MOCTPOSCHHBIX MOCIISIX ?
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