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BBEJAEHUE

[{enpro mpakTHKyMa K BBIMOJHEHHUIO JIa0OpaTopHbIX padboT no KommbrorepHoii
KOHCTPYKTOPCKOW JOKYMEHTAIIMM SBJISIETCSI TMPAKTUYECKOE OCBOCHHUE CTYJIEHTaMHU
TEXHOJIOTUH  Pa3paboOTKH rpaduueckux KOHCTPYKTOPCKHX JIOKyMEHTOB,
peann3oBaHHOM B cpejie yHUBepcaibHOU rpaduueckoi cuctembl KOMITAC. Cucrtema
KOMIIAC sBnsieTrcs HE TOJBKO NMPHUKIATHOM CHCTEMON aBTOMATH3ALMH YEPTEXKHO-
rpaduueckux paboOT, HO H MOIIHBIM CpPEACTBOM MOJICIHPOBAHUS  CIIOKHBIX
KapKacHBIX, TIOJUTOHAIBHBIX (IMTOBEPXHOCTHBIX) U OOBEMHBIX (TBEPIOTEIIHHBIX )
KOHCTPYKIIMH.

[lepBas maGoparopHass paboTa MOCBAIIEHA OCBOCHUIO MHTep(derica CUCTEMBI
KOMIIAC, HactpoiikaM Trpaduyeckoro peaakTopa, KOMaHJaM BblU€PUHBAHUS
rpaduyue- CKUX TMPUMUTUBOB W  BBIMOJHEHUS HAJMUCEH KOHCTPYKTOPCKUX
JTOKyMeHTOB. Bo BTOpo#i J1abopaTopHOi paboTe paccMaTpUBAIOTCS T€OMETPUUECKUE
noctpoenusi B cpene KOMITAC u xomaHAbl aBTOMATHU3UPOBAHHOTO HAHECEHUS
pasmepoB. Tperbs mnabopartopHas paOoTa TIOCBSIIEHA BBIIOJHEHUIO YEpTEKEN
JieTallel C UCTI0Ib30BAaHUEM MIPOCTHIX pa3pe3oB. B ueT- BepToii maboparopHoii pabore
IIOKa3aHO BBIIIOJIHEHHE T'€OMETPUYECKUX IMOCTPOCHHUM € MC- MOJb30BAHMEM KOMAH]
penakTupoBaHus. PaccMaTpuBaeTcsl Takke MCIOJB30BaHUE MEHEA- kKepa OMOIMoTeK
IIPU MOJYYEHUN OJTHOTUITHBIX U300paKEHHUM YePTEXKEH.

[Iarasa, mecras u cenbmasi 1a0OpaTOpHbIE PabOTHI MOCBALIEHBI TPEXMEPHOMY
MOJIEJIMPOBaHUIO. B msToil paboTe npuUBOAATCS OMMCAHUE U TPUMEPHI UCIIOIb30BaHUS
OosblIMHCTBA KOMaHI (opmooOpazoBanust 3D-monenu mo ee sckuzy. lllecras
nabopartopHass paboTa SBISIETCS pa3BUTHEM Mpenabiaymei. B Held, kpome
PAacCMOTPEHHBIX BBIIIE KOMaH/, UCIOJIb- 3YIOTCS BCIIOMOTATENIbHbIE IPUMUTHUBBL. JTH
IPUMHUTHUBBI NO3BOJISIIOT PACUIMPHUTh BO3MOX- HOCTH TPEXMEPHOIO MOJEIUPOBAHMSL.
[TokazaHo ¢opMupOBaHHE IIJIOCKMX H300paXEHUH MO MOJYYEeHHOM TpEeXMEpHON
monenu. B cempmoil  nmabopatopHOM  paboTe  UCHOJB3YIOTCS KO-  MaH[BI,
paccMOTpEeHHbIE paHee, HO i 0oJiee CIIOKHOM MoJenu. 371eCh K€ NMPUBEIACHbI He-
KOTOpbIE KOMaHbl Juisi 00paboTku 3D-mojenu, MO3BOJISIIONINE BBIMOJIHATH (hacKH,
CKpYT- JICHHS, OTBEPCTHUS, pa3pes3bl, yCTaHABIMBATh pedpa kecTKocTu. PaccMoTpeHsl
IPUMEPBIBBITIOTHEHUS JTA0OPATOPHBIX padoT.

[Tpu nzyuennn 3a ocHoBy B3siTa Bepcus KOMIIAC-3D V10.

[IpakTUKyM MOKET OBITh MCHOJI30BaH MpPHU MPOBEIECHUU JaOOPATOPHBIX padoT
N0 Kypcam KOMIIBIOTEPHOM TIpauKd, a TaKKe HHXXEHEPHOH W KOMIIbIOTEPHOU
rpaduky co CTy-J€HTaMU OYHOM M TUCTAHIIMOHHOMN (HOpM 00yUeHUSI.



JIABOPATOPHAS PABOTA Ne 1
OcHoBbI padoTsl ¢ rpadpuyeckum pegakropom KOMITIAC 3D.

BoinosiHeHHe OCHOBHBIX M JIONOJHUTEJIbHBIX BUAOB A€TAJHN
Heab: wu3ydeHHEe NPOrpaMMHOTO HUHTepdelica, HACTPOeK TpadUuEcKOro
penakropa, KOMaH] BblUEpUYMBAHUS TpapUUECKUX MPUMUTUBOB M T€OMETPHUYECKUX

U300paKEHUI Ha YepTexKax.
Cojep:kaHue: BBIIONTHEHHE paboyero yepreka AeTaju.

[Tpumep BrINONHEHUA Ta00opaTOpHOM paboThI oKa3aH Ha puc. 1.28.

1.1 Ilporpammubiii uHTepdelc rpa@uYecKoOl CHUCTEMbI
KOMIIAC
Jlnis 3amycka cucteMbl Heo0x0uMo BhiOpaTh MeHI0 Ilyck / Bee mporpammbr /
ACKOH / KOMITIAC-3D V10. MoxHo BbIOpaTh yKa3aTeJIeM MBIIIA Ha TIOJIe

paGouero cTona ApibIK IporpaMMbl & ¥ BBl IETKHYTh JICBOI KHOIIKOM MBIIIH.
YToOBl OT- KpBITh JOKYMEHT, HEOOXOAMMO HaxaTb KHONKY OTKpPBITH Ha MaHEIU
uHcTpyMeHTOB CranpaptHasi. YToObl HayaTh HOBBIA JOKYMEHT, HQKMHUTE KHOIIKY
Coznate Ha mnaHenu CraHjapTHas WM BbIOAHUTE KomaHay @Paiin/Co3nath U B
OTKpPBIBIIEMCSI JIMAJIOTOBOM OK- HE BBIOEpUTE THUI CO3AaBAEMOT0 JOKYMEHTa H

Haxxmute OK.
Jlnis 3aBepiieHust pabOTHI ciieayeT BbiOpaTh MeHio daiin / BbIxoa, KOMOMHAIINIO

kinaBuin Alt-F4 wim menkHyTh Ha KHOTIKE X 3aKkpbITh.

[locne 3amycka mporpaMMbl Ha JKpaHE IOSBUTCS OKHO C H300pakeHUEM

CTaHAApT- HOM NaHEeJIN, MOKAa3aHHOE Ha puc. 1.1.

! main  Bua  Cepeuc  Cnpaeka  BuBaMoTEKM
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Puc. 1.1. - 'naBHOE OKHO ITPOTpaMMBbI MTOCJIE 3arpy3KU CUCTEMBbI
KOMITAC Camast BepxHssl CTPOKa CIIYXHUT JUIS BBI30BA BBINIAJAOMINX MEHIO.

B cepenune s3xpa-
Ha pacrojaraercst pabouast 001acTh, 0]l KOTOPOH pallMOHAJIBHEE BCEro pacloiaraTb MECTO
st Ilanesnu cBoiicTB. CTpoKa cO001IEeHHUI - camasi HUKHSSI CTPOKA dKpaHa

Bne 3aBucuMocTH OT TOTO, C KAKUMHU JIOKYMEHTaMU MPUXOAUTCS paboTaTh, HA dKpa-
HE BCErJla peKOMEHAYyeTcs OTOOpakaTh maHenu uHcTpymeHToB CranpaprtHasi, Bua, Te-
kyuiee cocrossnune, Komnakrnasa. Huxe npuBeneHo cojaepxanne nyHKToB I'JiaBHOro me-
HIO.



1.1.1. Bwinadarwwee menio nynkma Daiin

B BBIIIA1al0IEM MEHIO Daiin (pHC }| aiin I Bua  Cepeuc  Crpaska  BuBnwoTek:
1.2) HaxomaTCA OCHOBHBIE KOMaHJBI i O cosaars... Cri+n |
paGo- Tl ¢ (¢aillaMu JOKYMEHTOB - (|G Omeperrs... Ctri+0 l—
Cosznarh, OTKpBLITL, COXPAaHUTD | T. 1. ‘J SR .
30ece K€ HAXOAATCA  KOMAHJBI 8 D4, \OTBeTHI\KoMnaci3a. frv
IpeIBapUTEILHOTO IpOCMOTpa 1 9017w

JIOKYMEHTA, MO3BOJISIIOIINE OLIEHUTh, KaK
CO3JJaHHBIA YEPTEXK OYJEeT BBHITISAICTh Ha
JIMCTE, U KOMaHJa BbIBOJIA

JIOKyMEHTa Ha Ievyarb. B HUKHEW 4acTh

Belxoa

Puc. 1.2 — Brinagatoiiiee MEHIO IyHKTa
daiti

MeHIO puc. 1.2. Brimagaroiiee MEHIO HaXOAUTCSA CHUCOK HEJABHO PEIAKTUPOBAHHBIX
nyHkTa @aiiJl 10KyMeHTOB. M0OXXHO HaudaTh paboTy ¢ JOKYMEHTOM, MPOCTO BLIOpaB
€r0 U3 ITOTO CIUCKA.

1.1.1 Bwinaoarowee menio Buo

I
Mento Buja mo3BoisieT akKTHBU3UPO- [Bun | Cepeuc  Crpaska  BrBinorexn
BaTh JOOYI0 TMaHENb, BOCIOJIB30BABIIUCH Crpota coofueHi & o | B foo] \?!é !
crpokoi IlaHesu HHCTPYMEHTOB. /(s 3TO- [ Mavernuricoymentos MaHens cBOCTS _

IO HYXHO IICJIKHYTb JICBOM KJIABUIIIEH MBI- NepemreHHbIe
I B BbIIIAJAOMIEM MCHIO II0 IIYHKTY

IlaHe 1M MHCTPYMEHTOB.

MeHeaxep BHEAHOTER. .,

CTaHAapTHaA

K.omMnaKTHaA naHens

[TosiBUTCS BCIUIBIBAIOILIEE MEHIO, TIO-
kazaHHoe Ha puc. 1.3. lllenkHyB MbIIIbIO
o Ha3BAHUIO HY>KHOI NaHenu
WHCTPYMEHTOB BO BCIUIBIBAIOIIEM MEHIO,
YBUJIUM, 4YTO Ti€- pPed  BbIOpAaHHBIM
Ha3BaHMEM IMaHEJIM MOSBU- JIaCh TajiouKa B
XKEJITOM  KBajJpare, a caMa [aHeJb

0TOOpaXkaeTcss Ha SKpaHe KOMIIbIO-
Tepa. Puc. 1.3. - Conepaxanue onuuii MeH:o

Bupj / Tlane 1 HHCTPYMEHTOB

Bra

TekylWwee CocToRHHE
FeoMeTpHA

Pazmepk

OB0ZHaHEHKA

<] 6 3

P&aaKk THPOEaHHE

1.1.2 Bwinadarowee menio Cepsuc
B Bemmagaromem meHo CepBHC HAXOAATCA KOMAaH[bI, MPHU MOMOIIA KOTOPBIX
MOYHO HACTPOUTH BUJI TOKYMEHTA, TUII JIMHUH, MPOU3BECTH HACTPOMKU UHTEepdeiica, a
TaK)Ke MPOU3BOJUTH Pa3IUYHbIE pacdeThl (TUIOHaAb MOBEPXHOCTH, OOBEMBI U T.I.).

OTO MEHIO SBJISICTCS KOHTEKCTHO-3aBUCUMBIM. CTpOKI/I 9TOTO MCHIO ITIOKAa3aHbLI Ha pHC.
1.4.



Cepsuc I Cnpagka  BubavoTekn
Mereauep Grubn1oTex. ..
?@ Beirpysute Bce GubnmoTexu Crrl+Shift4+F12
Tunbl aTpHOYTOB. ..
CTHUAH NIMHMA. ..

CTHAH WTREHXOEOK, ..

CTHUAK TEKCTOE...

THNel GCHOBHEL: HAAMMCEN. .
OdopMneHue YepTewen. .

OOpMNEHHME TEKCTOBRIX AOKYMEHTOE, .,

CTHNH CREUMDHEALIMA. ..

j KanekynaTop

Puc. 1.4. - Beinanaromiee meHio CepBuc

1.1.3 Bwinaoarowee mento Cnpaska
Brimanaromee MeHro CnpaBka TMpeACTaBisIeT cO0O0M oOmpeneneHHbI Habop
ITYHKTOB MCHIO, KOTOpBIﬁ NpcaHasHa4CH OJIA BbI3OBA BCIUIBIBAIOIIMX MCHIO,
AUAaJIOT'OBBIX OKOH HMJIM KOMaH/ CUCTCMBI.

1.2 Tunsl JOKYMEHTOB
I[J]H TOTO YTOOBI CcO31aTb HOBBIN JOKYMCHT, HCO6XOI[I/IMO IICIIKHYTh II0
KHOIIKC

ISIE Co3aaTh WK OJTHOBPEMEHHO Haxath coueTanue kiapum Ctrl+N. [Tocie sToro mos-

BUTCH quajorosoe okHo HoBbIi fokyMeHT (puc. 1.5).
HoBuii goKyme HT

Hossle aokymenTs) } WanoHs |
EEE
2 = B 0 B
Yeprex Pparment  Texcroset  Cneuuduxa.. Coopra Derane
AOKYMEHT
0K _ Ormena l Crpaska ’
Puc. 1.5. - [lmanoroBoe OKHO nJisi BbIOOpa THUMA

JToKyMeHTa [laHHOe OKHO IO3BOJISIET BBHIOPATH THUI CO37aBAEMOT0

JIOKYMEHTA.

1. Yeprex - ocHOBHOI TN rpaduyeckoro gokymenra B cucreme KOMITAC. Yep-
TEX COAEPKUT rpadudeckoe n300pakeHrne M3JeNus B OJHOM WIM HECKOJIbKHX BUIAX, OC-
HOBHYIO HA/IMHUCh, pAMKY U BCEI/Ia COACPKUT OJIMH JIUCT 33JaHHOIO MOJIb30BaTesieM Gopma-
ta (puc. 1.6). daiin yeprexa umeeT pacimpenue .Cdw.

2. @parMeHT - BCIIOMOTATENbHBIN THH rpaduyeckoro fokymeHTa. OparMeHT OTiIn-
YaeTcst OT YepTeka OTCYTCTBUEM PaMKH, OCHOBHOW HAJIUCHU U IPYTUX 00BEKTOB 0dopmiie-
HUSI KOHCTPYKTOPCKOTO TOKyMeHTa. Bo ¢parmeHTax XpaHATCS CO3/aHHBIE THIIOBBIEC pelle-
HUS JUIA TIOCJIEIYIOIIEro MCIOJb30BaHus B APYrux AokymeHtax. Daiin ¢parmMeHnta umeer
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pacmupenue .frw.
3. TekcToBbIii ToKyMeHT (pactmpenue daiina .kdw).
4. Cnemmpukanus (pacmmpenue ¢aina .Spw).
5. Coopka (pacuupenue (daiina .a3d).
6. JeTass - TpexMepHOE MojiearpoBanue (pacimpenue daiiia .m3d).

1.3 IlaHesd HHCTPYMEHTOB

Jlnst ynob6erBa pabotet B cucreMe KOMITAC uMerOTCS MHOTOYHCIICHHBIC
NaHEIM MHCTPYMEHTOB C KHONKAMH, KOTOPBIE COOTBETCTBYIOT OIPEAECICHHBIM
KOMaHJaM cucteMbl. Eciy ykazaTenb MBIIIKA 33J€pXKaTh Ha KakOH-JIMOO KHOIKE
MaHeI UHCTPYMEHTOB, TO Yepe3 HEKOTOPOE BpeMs MOSIBUTCS Ha3BaHHE STOW KHOIIKH,
a B CTPOKE COCTOSIHUW - KpaTkas pac- mm@ppoBka ee neuctBus. s akTUBU3alLUU
KHOIIKM YCTAaHOBHUTE Ha HEe yKa3aTelb MBIIIM U IIETKHUTE JIeBoW KiaBuied. KHomkw,
UMEIOINE MaJICHbKUW TPEYTroJbHUK B IMPABOM HIDK- HEM YTy, MOTYT BBI3bIBAThH
pacIIMpPeHHYIO (JOMOJHUTENbHYIO) MaHelb HHCTPYMEHTOB. [l 3TOro Ha Takoi
KHOIIKE HY)KHO INPUIEPKATh HAXKATOW JIEBYIO KJIABHILY MBIIIHM, U YEPE3 HE- KOTOPOE
BpeMsl MOSIBUTCS PACUIMPEHHAs MaHellb MHCTPYMEHTOB C KHOMNKaMH, OMNPEIEsSIO-
IIMMU Pa3IMYHbIE CIIOCOOBI JEHCTBUS.

1.3.1 [lanenv uncmpymenmos Cmanoapmuas
[Tanens wHCTpyMeHTOB CTaHgapTHas MPUCYTCTBYET MPAKTUYECKH BO BCEX
OKHax B Pa3JIMYHBIX PCKHUMAX pa6OTI>I ¢ OOJIBIIMM HJIM MEHBIINM Ha60pOM KHOIIOK

BbI30Ba 001IKUX KOoMaHJ. Hike npuBeneHa pacimm@poBka KHOMOK 3TON MaHEH.
"}
- OTKpBITH - BBI3BIBACT JUAJIOTOBOE OKHO BblOepure (ailiibl 1S OTKPBITHS.

CoxpaHHThb - BBI3BIBACT JUAIOrOBOE OKHO BbiGepuTe (haiiibl A8 3alUCH, C TIOMO-

I[bI0 KOTOPOTO MOXHO COXPaHUTH (pait.
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|HKBPKHTB HEYSARHYD TOYKY OTPE3KE WK BESOWTE 82 KOOPAHHATEI

Puc. 1.6. - PaGodee okHO mpu BEI30Be JOKyMeHTa UepTek

' i Ilewyats - Mo3BOJISET HAaCTPpOUTH ITapaMCTpPbl BbIBOJAA TCKCTOBOI'O JOKYMCHTA Ha

qaTb. 11e-

(4

IIpenBapuTeJbHbIA MPOCMOTP - MO3BOJISIET NEPEUTH B PEKUM NPEIBAPUTEIBHOIO



IPOCMOTpA U MEYaTH JOKYMEHTOB.
o Boipe3aTs - ynanser BbIfieIeHHbIE 00BEKTHI U IOMENIAeT uX B Oydep oomeHa

JTAHHEI-
MH.

5= o
KOHI/IpOBaTI) - JCUCTBYCT TaK KC KdK U KHOIIKa Bblpe3aTb, TOJIBKO BBIJICJICHHBIC 00b-

CKTbI OCTAIOTCA Ha MCCTC.

5 BeraBHTS - I03BONISET BCTABUTH KOIIHIO cozaepxumoro 0ydepa oOMeHa.

| 9 OTMEeHHUTD - OTMEHSET MMpCAbIAYIICC JICHCTBUEC ITIOJIB30BAaTCJIAA, 4 KHOIIKA HOBTOpI/ITI) -

BOCCTAaHAaBJIMBACT OTMCHCHHOC ﬂCﬁCTBHC.

Menensxep 0MOJMOTEK - BKIIOYAET WIM OTKIIOYAET OTOOpa)KEHHE Ha KpaHe
Memnen:xepa 6mdauorek - cuctemy ynpasiienus KOMITAC-6ubnuorekamu.

foo | IlepeMeHHbIe - BKIIOYACT WM OTKJIIOYAET OTOOpaKEHHE HA SKPaHE JUAIOTOBOTO
ok- Ha IlepemeHHble 11 pabOTHI C MEPEMEHHBIMU U YPAaBHEHUSMH T'pauUecKoro
JIOKYMEHTA JCKH3.

1.3.2 Ilanens uncmpymenmog Buo

HHCTpYMGHTaJII)HaH ITaHCJIb BI/II[ BKJIIFOYAaCT KHOIIKK, COOTBCTCTBYIOIIINC

OonpcAcCICH-HbIM KOMaHAdM:

QR Q|G 10 .
wirOITKH, TIO3BOJIIONINE YITPABIISATh MAacIITAOOM H300paKEeHUS

n3a0CIuA. -
|}_) - anaB.JIelme OpI/IEHTaHHEﬁ MO/J€JIM - BBIBOJIUT HA 3KpaH JUAJIOTOBOEC OKHO



Opuenranus Buaa. Paboraet npu BKIOUEHUU 10KyMeHTa JdeTalsb.

‘{7 CHBI/IHyTb - IO3BOJISICT CABUHYTH I/1306pa}KeHI/I€ B aKTMBHOM OKHE€.
1=

Mpubau3nTh / 0TAATUTH N300paKeHHe - TO3BOJISIET TUIABHO MEHITHh MaclITao,
npuOIMKask UM OTIANISIS U300pakKeHHe.

)
% O6uoBHTE n300pakeHue - M03BOJISIET OOHOBUTH U300paKEHUE B aKTUBHOM
ok- He. [Ipu oOHOBNIeHNH MacITad 0TOOpakeHUs JOKYMEHTa B OKHE HE U3MEHSIETCSI.

E] Iloka3aTh Bce - M3MEHSAET MacimTad OTOOpaKEHWS B AKTUBHOM OKHE
TaK1UM 00pa3oM, 4TOObI B HEM ObLIT BUJIEH MOJHOCTHIO BECHh IOKYMEHT.

1.3.3 Ilanenv uncmpymenmos « Texywee cocmosinuey
[tfs50 = | Z0 -2 @& L T E| v s 2w ,'|

OOmwmii Buj naHenu MHCTpyMEHTOB Tekyliee cOCTOsIHME 3aBUCHUT OT PEXHUMA,
B KO- TOpOM paboTaer cucremMa. Tak OHa BBINIAOUT IIPU paboTe C JOKYMEHTOM
Yeprex.
KoManap! pexuma padoThl CUCTEMBI:
[ths0 -

Texymmii mar Kypcopa - B IoJie clipaBa 0TOOpakaeT 3Ha4€HUE
miara Kypcopa, TO €CTb pAcCTOSHHE, Ha KOTOpPOE IEPEMECTUTCS Kypcop Mpu
OJIHOKPATHOM Ha’ka- TUM KJIABULIH ITEPEMEIICHNUS.

L CocrosiHue BHIOB - BBIBOJWUT Ha 3KpaH auaroroBoe okHO CocrosiHue

BUAO0B, B KOTOPOM MOKHO M3MCHHUTL IMapaMCTPbl CYIICCTBYIOIUX BUA0OB U CO3J1aBaTh HO-
BBIC BU/JBI.

‘g0 - Texkymmii cjiod - BBIBOJUT Ha DKpaH Auanorosoe okHo Cocrosinue cJio-
€B, B KOTOPOM MOKHO U3MEHHUTh apaMeTPhl CYIIECTBYIOIIUX CIOEB M CO37aTh HOBBIE CIIOU.

——= Hacrpoiika rj06ajJbHbIX NPUBSA30K - MMO3BOJISET BKIIOYUTH WIN OTKIIIOUUTH
KaKue-1u0o0 1I100abHbIe MPUBS3KA U HACTPOUTH UX PaboTy.
P
—— 3anpeTuTh NPUBSI3KH - OTKIIIOYACT JCHCTBUE BCEX TJI00ATBHBIX IPUBSI3O0K.
e CeTka - TIO3BOJIICT BKIIOUHMTH WM OTKJIIOUHUTH OTOOpaKCHHE
BCITO-MOT'aTEJIbHOW CETKH B aKTUBHOM OKHE.

H JlokaJabHaa cucremMa KOOPAUHAT - I[TO3BOJILICT CO3aBaTh B TCKYIEM BUAC UCP-
TEXa NiIn @parMeHTa Pa3JIMYHBIC JIOKAJBbHBIC CUCTCMbI KOOPAWHAT.

I

YEPUCHMUS.
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OpTOFOHaJIBHOe qyepuyeHue - CIYyXUT I TIEpexoaa B PEKHUM  OPTOrOHAJIBHOIO

Koopaunarbsl Kypcopa - OTOOpaXarOT TEKYIIUME 3HAYCHHS KOOpIMHAT Kypcopa IO OcsM B
TEKYILIEH CUCTEME KOOPAHHAT.

1.3.4  [lanenv uncmpymenmos « Komnaxmuasy

HNuctpymenTanpHas naHenb KoMmakTHasi obnierdaerT MEpeKIOUEHUE MEXITY
UHCTPYMEHTAJIBHBIMUA IaHEISIMU M JKOHOMUT moje pabouedt oOnactu. Ilaneasn
CBOMCTB IIpEJHA- 3HAYECHA JUI1 YIPABJICHHUS IIPOLIECCOM BBIIIOJIHEHUS KOMAaHIBI.
Bxianku Ilanesn cBoiicTB conepkar I0JIs ¥ NIEPEKIII0YATENH, IIPU TOMOIIU KOTOPBIX
MOKHO HEINOCPEACTBEHHO OIpe- IENATh I[apaMeTpbl CO3AaBacMbIX OOBEKTOB U
ONpenenaTh uX cBoicTBa. KoaMuecTBo BKIa- TOK 3aBUCUT OT KOHKPETHOM KOMaH/BI.
YroObpl mMepedTH Ha HYKHYIO BKJIQJKy, HEOOXOOUMO IWICJIKHYTh [0 HEH JEBOM
kinaBumed Mbiu. Ha pucynke 1.7 u300pakeHbl KHOMNKH, I103BO- JISIOIIUE
MIEPEKIIF0YATHCA MEXKAY NHCTPYMEHTAIBHBIMU MTAHEIISIMHU.

- KHOIIKA BbI30Ba cTpaHulbl «I'eomeTpus»;
- KHOIIKa BbI30Ba CTpaHUIb! «Pazmepbi»
- KHOIIKA BbI30Ba CTpaHUIbl «O003HaYEeHUS»
- KHOIIKa BbI30Ba CTPaHUIbl «Pe1akTHpoBaHMsD»
- KHOIIKA BbI30Ba cTpaHullsl «I'eomeTpus»
- KHOIIKa BbI30Ba cTpaHuIs! «Ilapamerpusamumny
- KHOIIKA BbI30Ba cTpaHuLbl « U3mepenus»
- KHOIIKa BbI30Ba CTPaHUIIBI «BbleseHus»
Puc. 1.7. - Ha3znauenne KomnakTHoii nanenu

135 [llanenv uncmpymenmos «llanenv ceovicmey

ITanesb cBOMCTB CIYXUT AJI YIIPABICHUS TapaMeTpaMy KOMaHAbl U IPOLIECCOM UX
BBITTOJIHEHUS. [Ipy 3TOM BO3MOJKHBI pa3jIMyHbIE NPEACTABICHUSA OAHOW U Toil ke Ilanesan
cBoiicTB. Hammpumep, Ha puc. 1.8 npexacrasieno uzoopaxenue [laHenu cBOWCTB TpH BBI-
MOJIHEHUU KOMaH1bl OKPYKHOCTb.

j © B8] e 177583[247.191 |l Pagye 0cu[Q] & Cruge ——— |-
@ &) i /

Puc. 1.8. - Buy [1aHenu cBOMCTB ITpY BHINOJIHEHUN KOMaH bl OKPY/KHOCTH

Cnea ot Ilanesm cBoiicTB pacnosokeHa IlaHeab cnenMaabHOIO ynpabJieHUSA

(puc. 1.8), koTopas MO3BOJISIET KOHTPOJHMPOBATh IPOIECC BBIMOJHCHHUS TEKYIICH
KOMAaH/IbI.
B IlaHenu choenuaJbHOTO  yOPABJICHHS  PACIOJIOKCHBI  M300paKCHUS
CJIETYIOIIUX KHOTOK:
] Co3math 00beKT - (PUKCUPYET CO37aBAEMbIN WU PEAAKTUPYEMBIH OOBEKT.
Hc- monb3yercs B TOM ciiydae, €Clid OTKIIOYEHO aBTOMAaTUYECKOE CO37[aHUE O0BEKTA.

= IIpepBaTh KOMaHAY - 3aBEPIIACT BHIIIOJHEHUE TEKYIIEH KOMaH bl BBOJA
11



WINPETAKTUPOBAaHUS O0BEKTA.
Ruto

*  ABTOMATHYeCKO€e CO3/IaHHe 00beKTOB - (10 YMOJIYaHUIO HaxaTa). Ecin
OCTaBUThH 3Ty KHOIKY HaXaTOW, TO BCE OOBEKTHI OyAYyT CO3/JaBaThCA HEMEJICHHO
nocJje 3ajaHus HeoOXOAMMOIo KoJIMuecTBa mapaMeTpoB. Eciam kHONka He Haxarta -
mapamMeTpbl MOKHO BapbHPOBATh, OIICHUBAS WX MPABMWIHHOCTH 10 (DaHTOMY (KOHTYD B
TOHKHUX JIMHUSAX) O0BEK-Ta.

%) Brios CIIPAaBKH - ITO3BOJIAET IIOJIYYUTh CIPABKY IO BBIIOJHEHUIO TEKYIIEH
KOMaH/[BbI.

]

3alOMHUTH COCTOSIHHE.

1.3.6. Ilanenv uncmpymenmos «I eomempusiy
Kaxxnas kHOIKa nmaHenu MHCTpYMEHTOB I'eomMeTpust MeEET CBOE HA3HAYCHHE U
pac- mmpeHue. PacmupeHHble KOMaHIbl TO3BOJSIIOT MOJIy4YaTb H300paKeHUs
MPUMUTHUBOB Pa3- JUYHBIMU CIIOCOOAMU (C UCTIOJIB30BAHUEM PA3TUYHBIX OIIIHI).
Ha3naueHne KHONOK maHenu HHCTPYMEHTOB I'eomeTpus.
i Touka - CTPOUT NPOU3BOJIBHO PACIOJIOKEHHYIO TOYKY NpPH 33JaHUU €€

IIOJIOXKE
HUA.

~~| Benomorarensuas NPpsIMas - CTPOUT MTPOU3BOJIBHO PACIIOIOKEHHYIO MIPSAMYIO.

o .
_*)TPe30K - CTPOUT MPOU3BOJIBHO PACIIOIOKEHHBIN OTPE3OK.
!
Lol
~" OKpPYKHOCTB - CTPOUT IPOU3BOJIBLHYIO OKPYKHOCTH. Heobxomumo
yKa3arhb

12



LEHTP OKPY>KHOCTH, 3aT€M TOUKY, JISKALLYIO0 HA OKPYKHOCTH.

£<% Jlyra - CTpOMT OfHy WM HECKOJBKO MPOM3BOJBHBIX Ayr. HeoOxommmo
yKa3arh [EHTPAIbHYIO, & 3aT€M HAYAIbHYIO U KOHEYHYIO TOUKH JIyTH.

‘& 3pamnce - CTPOUT MPOMU3BOJIbHBINA AruHIC. Hy)KHO yka3aTh HEHTPaJIbHYIO
TOYKY DJUIMIICA M KOHEYHYIO TOYKY II€pBOM IOJYOCH, a 3aTEM KOHEYHYK) TOYKY
BTOPOM ITOJYyOCH DIUIUIICA.

fil HenpepbiBHBII BBO 00bEKTOB - CTPOUT MOCJIEI0OBATEILHOCTh OTPE3KOB,
IOyT unu criaitHoB. [lpu BBoJe KOHEUHAs TOYKA CO3/IaHHOTO 0OBbEKTa aBTOMATHUYECKU
CTaHO- BUTCSl Ha4yaJbHOW TOYKOH cleayromero oobekra. Mcnoap30BaTh 3Ty KOMaHIy
yIoOHO, Ha- TPUMEpP, MPU MOCTPOCHUH KOHTYpA JIE€TalH, COCTOSAILIETO U3 OOBEKTOB
Pa3IMYHOTrO THIIA.

I

« Kpusas Bbe3be - ctpout kpuByto be3se. HeoOxoaumo nocienoBatenbHo yKa-
3aTh TOYKH, Yepe3 KOTOpbIE JOJDKHA MPONTH KpuBas. s ¢pukcaruu co3anHoi KpuBoi be-

3bC HAXKKMUTC KHOIIKY ] CO3[[3T]> o0bekT Ha Ilanean CIICHIMAJBHOI0 YIIPABJICHHA.

-\tI)aCKa - CTPOHUT OTPC30K, COGI[I/IH}IIOIHI/II\/'I ABC IICPCCCKAOIIUCCA IIPAMBIC.

CkpyriieHue - CTPOUT CKPYIJICHHUE MEXKIY ABYMSI MEPECEKAFOIIUMUCS
o0bekTa- mu ayroi okpyxHoctu. Ha Ilanenu cBoiicTB B nosie Paamyc Hy>KHO BBeCTH
3HaUYECHHUE pa- JUyca CKPYIJICHUS U YKa3aThb JBa OOBEKTa, MEXAY KOTOPHIMU HYXKHO
IIOCTPOUTH CKpPYyIJIe- HUE.

| .
“— IIpsiMOYTOJILHUK - CTPOUT IIPOU3BOJIHBIN MPSIMOYTOJIbHUK.

CoOpaTh KOHTYP - 103BOJIsIET CHOPMHUPOBATH KOHTYP, MOCIEA0BATEIILHO
00-X0/15 TepeceKaroIrecs: MeXay coO0i TeOMEeTpPUIECKUE 0O BEKTHI.

7. DKBHIANCTAHTA KPHBOH - CTPOMT OJKBHIMCTAHTY KaKOTO-THOO reoMer-
pUYECKOT0 0OBEKTA.

8 [ITpuxoBKa - BHIIOIHIET MITPUXOBKY 3aMKHYTOTO KOHTYpa.

1.3.7 PaCLLlllp(,’HHble KOMAHObL NAHENU UHCMPYMEHMOB ((FC’OJW(,’ITIPHH»

JIns BBI30Ba pACIIMPEHHOW IMAHENM HWHCTPYMEHTOB, KaK YK€ YIOMHUHAJIOCH
paHee, HeoOX0IUMO yJIepkKaTh JIEBYIO KJIABUIIY MBIIIM HAXATOW HA HY>KHOM KHOTIKE.
Yepe3 HEKO- TOpOE€ BpeMsl IMOSBUTCS PpACIIMPEHHAS IIAHENb WHCTPYMEHTOB C
KHOIIKaMH, YKa3bIBaIOLIMMH BO3MOXHbBIE BAPHAHTHI paOOTHI.

R B
-pACIINPEHHBIE KOMaHAbl KHONKH OTpe3oK;

E = A

- pacuIMpeHHbIe KOMaH bl KHOTIKM BenmomorartenbHas npsi-

Masi;

G.eaaou@o | - pacIIMpEHHbIE KOMAaHIbI KHOIKH OKPY/KHOCTD;
£ e W a Wl o o

]TJI/IpeHHble KOMaHIbl KHOIIKH llyra;

Bleopssge |

- pacmnpeHHBIe KOMaH/Ibl KHOITKA 3.]'[.]'II/IHC;
(m N wioke)
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- paCcInpCHHBIC KOMAHABI IIOCTPOCHUSA KHOIIKH MHOFO)’FOJ’ILHI/IK.

Bo3MoxHO€ HCIOIB30BaHUE HCKOTOPBIX PAaCIIMPCHHBIX KOMAHJ KHOIIKH

OTtpe3ox
IMaHCJIN HTHCTPYMCHTOB reOMeTpl/Iﬂ ITOKa3aHbl HUXKC:

= p 1 € & 96

TTT
1 2 3
- paclIMpeHHbIE KOMaH Ibl TIOCTPOCHUS OTPE3Ka:

1) MapanaenbHbiii oTpe3ok. IlocTpoeHus Ha yepTexe: a) yka3aTh Ipad)UuecKUM
KypcopoM Tpsimyio (Touka pl), KoTOpoi Jo/KHA OBITH MapaiieibHa HCKOMas IpsMast; 0)
3a7aTh YHMCJICHHOE 3HAYCHHE DPACCTOSHHS MEXIY MapauleJbHBIMH TMPSIMBIMH B ITaHEIN
CBOMCTB OKHa «PaccTosiHHe»; B) yKa3aTh IpaQHUECKHM KypCOpOM JBE TOYKH P2 u P3,
MPUHAIICKAIMM BCIIOMOTATEIBHBIM MPSIMBIM, OTPAaHHYUBAIONIMM JUTHHY MapajIeIbHOTO
orpeska (puc. 1.9).

p2
Puc. 1.9. - Iloctpoenue oTpeska, napauieIbHOTO 3aJaHHOM MPsSMOM

2) IlepneHANKYJIAPHBIH OTPE30K. a) yKaszaTh TpagHUUeCKHM KypCOpOM MPSIMYEO
(Touka pl), KOTOpo# AOKHA OBITH MEPIIEHAUKYIISIPHA Apyras npsaMasi; 0) ykazath rpaduye-
CKHM KYPCOPOM IOCIeI0BaTeIbHO B¢ Touku P2 u pP3 (puc. 1.10).

Puc. 1.10 - TTocTpoenue otrpeska, MepreHIuKyISIPHOTO 3aJaHHON TIPSIMO

3) KacaTenbHblii 0Tpe30K Yepe3 BHELIHIOW TOYKY: a) yKa3aTh rpauueckum Kyp-
copoM KpuByio (Touka pl), K KOTOpOW JODKHA OBITH MPOBEACHA KacaTelbHas mpsimas; 0)

14



yKa3aTh rpauueckuM KypcopoM TOYKY P2, yepe3 KOTOPYI0 MPOXOAMUT KacaTelabHas
npsiMast

(puc. 1.11).
p1

Puc. 1.11. - Tloctpoenue oTpe3ka, KacaTeJIbHOTO K OKPY>KHOCTHU

1.4 TlocsieqoBaTeIbHOCTH BHINOJHEHHSI PA004Yero Yyepreska
«IlocTpoeHue BUI0OB)

14.1 Cozoanue doKyMenmos
J1J1st TOrO 4TOOBI CO3/1aTh HOBBIM JJOKYMEHT, HEOOXOIMMO:
1) u3 BeIMazaromiero MeHto nyHkra Maii BeiOpaTh komanay Co3aaTs;
2) B MOSIBUBIIEMCS IUATOTOBOM OKHE (pHC. 1.5) IENKHYTh MBIIIBIO IO MUKTOTPaMMe
JNOKYMEHTa, KOTOPBIN HY>KHO CO3/1aTh, - YepTe:xk.

142 3aoanue umenu uepnieaitca
[Tocne co3nanus qokymeHTa YepTesk MOABUTCS padboyee Mmose ¢ u300paKeHHEM
dopmara A4 u HanMmeHoBaHHEM yepTexa - «Ueprex 0e3 umenm». COXpaHHUTE FTOT
JIOKY- MEHT, TpUCBOUB eMy uMms - «IlocTpoenne BuaoB». it 3T0ro HE0OX0IUMO:
1) BeiOpath myHKT Daiia / CoXpaHUTh KakK...;
2) ykaszaTh B INOSIBHBIIEMCS OKHE TIalKy, rjie OyIeT COXpaHEH NaHHBIH JOKYMCHT
(nanpumep, Mo 10KYMEHTHI);

3) B mone Ums BBectu «IlocTpoenne BUAOBY;

4) B nosiBuBIIeMcs: okae MHpopmanms o 1okymMeHTe Ha BkiIaake O0mue cBe1eHus!
BBEJIUTE CBOIO (haMMIIUIO, UMSI U OTYECTBO M, €CIIM HEOOXOAMMO, KOMMEHTApPHU K JOKYMEH-
Ty B OKHE C COOTBETCTBYIOLIIUM Ha3BAHHUEM.

1.4.3 Hacmpoiixa popmama uepmedsxca
[Ipu co3manuu dYepreka MOXKET MOTPeOOBAThCS HM3MEHUTH GopMar JHCTa,
mpuT ¥ BHENIHUN BUJ OTIACIBHBIX AJIEMEHTOB. [[J1s1 3TOro HEOOXOAMMO TMOITYYUTh
JIOCTYTI K Ha- cTporikam dopmara. Jljist aToro:
1) ma pabGodeM moJie YepTexa MICTKHUTE MPaBOW KHOMKOM MBIIIM W W3 1O BUBIIE-
rocst MeHio (puc. 1.12) Beioepute myHKT [lapamMeTpsl TEKyIIero Yeprexka;

15



AepeBEn NOCTPOEHHA

Co3AaTE NOKANEHEM GparMeHT
BCTAEBMTE EHEWHHA dparveHT

OapameTpel TEKYLWWETD YEpTENa, .\

M3mEpHTE »

Puc. 1.12. - Iluanorosoe okHo IlapameTpsbi
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2) B mosiBUBIIeMcs nuanoroBom okue «Ilapamerpsnl» BoIOpath cTpoky Ila pamert-
pbl JMCTA, a 3aTeM cTpoky Dopmar (puc. 1.13);

3) 1IEIKHYTH JIeBOI KHOMKON MBIIIH 0 cTpoke Dopmar; MosSBUTCS THATOTOBOE OK-
HO, B KOTOPOM HEOOXOIMMO yKa3aTh TpeOyeMblii (popMmart ucTa. 3a KOHUMB BBIOOp hopmaTa
U €ro OPUEHTAIIUIO Ha paboueM IoJje, He00X0AuMOo ENKHYTh Ha kHonke OK.

Cucrema ] HoBble aokymMerTsl T EKYLMIA YepTEx I Tekyuee okHo ‘

lepoxosaTocTe ~ Popmar AucTa
OTKNoHEHKA POphel U Gaza

3aronoeok TabAUUe * CraHaapTHbI

OpueHTaumus
Auedika Tatnuubl DozHaveHue 4
NMuHuA paspesalceveHua A3 = * ropusoHTanEHan ?E]

Crpenka B3rnaaa

KparHocTe L.
MNuHua pazpeisa " BepTukancHaa
MNepekpoiBaWMeca ofbekThl h j
+- 0603HaYEHWE USMEHEHUA
= MNapameTpel AMcTa " MonkaosaTensekuil
Popmar ﬁ ﬁ
Bvup ‘

OCHOBHaA HAANWCH

OdpoprneHue

PastueHue Ha 3oHbI

T exHuyeckue TpetoBaHua

HeykazanHas wepoxoBaTocTs

Tafimua usMeReHUi
MNapareTouzauma

0K ’ OtmeHa l Cnpaeka

Puc. 1.13. - JIuanorosoe okHo [TapameTpsi

1.4.4 Macwmabuposanue uzobpadicenus
Ha paGouem mose Hauano oTcyeTa KOOPJAUHAT BEJAETCS OT JICBOTO HUXKHETO

yrinaueprexa. Ha manenu Bua ykazan macmrad nzoopaxeHust

yeprexa KHomkou DT x - Tekymmii macmrad. Jlns u3MeHeHUs

MaciiTaba H300pakeHUsT HYXKHO YyKas3aTeleM BKJIIOYUTh KHOIIKY pACIIUpEHUs u
BBIOpATh HEOOXOIU- MBI MaciiTad (puc. 1.14).

0383573 ~

Puc. 1.14. - Komanna, Tekymuii Macrad, u ee paciiupeHue

[Ipn HEOOXOMMMOCTH YBEIMYCHUS] WJIM YMEHbIIEHUS (opMara 4yepTeka Mpu
paboTe ¢ u300pakeHUsSAMH TMPOKPYTUTH Kojieco MbimM. Ecnu dopmar dyeptexa
HEY/IauyHO PAaCIOjo- KEH Ha padovyeM IMoJie HKpaHa, MOXKHO KypCOpOM IMepeMellaTh
€ro, IeJKasg MO KHOMN-KE % WM % TOJIOCH IPOKPYTKHU JI0 TEX MOP, MOKA YEPTEK
HE 3aliMeT HY’KHOE BaM pac- MOJIO)KEHHE. MOKHO BOCIIOIb30BAThCS TAK)KE KHOIKOIO
¢ - CaBuHyTH Ha naseTn Bu.

Jlnst yBenwdeHwss Macmitaba H300paXeHHsT B OKHE TIOCTPOCHHH MOXKHO
BOCIIOJIb30- BaThCSl MHCTPYMEHTOM Y BeJIMYMTh MACIITA0 PAMKOM, pacol0KEHHbIN
Ha Ia”Henu uHCTpyMeHToB Bwua. Ilpym wncnonb30oBaHMM 3TOW KOMaHIBI HYXKHO
rpagu4ecKkuM KypcopoM YyKa- 3aTh 00JacTh 3KpaHa H300pakKeHHE B KOTOPOM
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HEOOXOMMO YBEIUYHUTD.
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Jlnst Toro HE0OX0AUMO:

1) yka3aThb IIEITYKOM MBIIIN JICBBIA BEPXHUI Yrojl OrpaHUYMUBAIOIIETO HPSIMOYTOJIb-
HUKA;

2) yKa3arh NMpaBblii HWKHUH YTroJI MpSMOYTroybHUKA. [lociie 3Toro BhIEICHHAs 00-
JacTh Oy/IeT yBeJIMYCHA.

1.4.5 Buibop munoe nunuii nocmpoenus uzobpasicenuil
[Ipu mOCTpOEHWH TEOMETPUYECKUX OOBEKTOB BO3MOXKHO HCIIOJIH30BAHHE
pasnmuyHBIX TUMOB JuHUH, ycTaHoBiIeHHBIX [[OCT 2.303-68. [y1st 3TOro MCHonb3yroT
pacumipenue kHonku CTHJIb, pacronokeHHo Ha IlaHesm cBOWCTB MpU BKIIOYEHUU
COOTBETCTBYIOIIIEH KHOIIKH HHCTpyMEHTalbHOW naHenu I'eomerpus (puc. 1.15).

QcHOBHaR

ToHKaA

—— - — DceBag

— — — |UrtpHrxoBan
Y¥TONWEHHARA

— - - — MyHKTHPp 2

— - —— QcCeBad ocH,

— — — |ltpHxoBas ocH.
BcnoMoraTtensHan
AnA AuHvK 06peiEa

Apyroi ctine

|l iy 591625|-65554 || 2
[ « »\oTpesox/

Puc. 1.15. - Boi6op THIOB JIMHUIA

1.4.6 Komnonosxa uzobpadicenuii 0cHoéHbIX 61006 demani

T:

Puc. 1.16. - BcnomorarenbHbie MpsIMBIE 33a0IIHe TTOJIOKEHHE OCHOBHBIX BUJIOB
Ha paboueM Mosie yeprexa

B uHxeHepHON NpakTHUKE IIPU BBIIOJHEHUHU YEPTEKEW HAYMHAIOT 110 CTPOCHUS
C KOMIIOHOBKM YEpPTEKa, ONPEACIICHUS KOJIMYECTBA M PACIOJOKEHUS OCHOBHBIX
BUs0B. [lo71 KOMMOHOBKOW TOHMMAETCS TaKOE PACIOJIOKEHUE HW300paKEHH Ha
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4yepTexke, Ipu KOTOPOM
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pabouee 1moJie 3aHATO M300paXEHUSIMH paBHO MepHO. [ n3o0paskeHus: rabapuTHBIX
npsi- MOYTOJBHHKOB II€JIECO00pa3HO HCIONb30BaTh KOMaHAy BemoMorartejbHbIe

npsamble. KHomka -7+ ee BBI30Ba pacHoJiOKeHa HAa MHCTPYMEHTAIBHOW IMaHEIH
I'eomerpusi. Bcrmo-  morarenpHble  OpsIMbIE  MPUMEHSAKOT Ui TOYHOIO
MO3UIIMOHUPOBAHKS TPAPUIECKOTO Kypco- pa. PesymapTaT paboOThl ¢ MHCTPYMEHTOM
BcnomorareabHast npsiMasi rpejcTaBiieH Ha puc. 1.16.

Jns ynaneHusi BCOMOTAaTENbHBIX JUHUM UCToJib3yeM koMaHnay Pemaktop / Yaa-
JuTh / BcnomoraresibHbIe THHUH U TOYKH / B Tekylem Buje.

1.4.7 Hocmpoenue uzobpasxcenuii ocroenvix 61006 demanu
HcxomHble qaHHBIC 7151 BHITTOTHEHUS JabopaTopHOoit paboThr Ne 1 3amaroTcst Kak
B BHUJIC aKCOHOMETPHUYECKOTO HM300pa)KEHUSI NETAIH CO BCEMH HEOOXOIUMBIMH IS
nocTpoe- Hus pazmepamu (puc. 1.17 a), Tak u koopauHaTaMu Todek (puc. 1.17 6) ee
nByx BuioB. Ha puc. 1.17 nmoka3zansl 00a BapuaHTa Jyisl pa3IMYHBIX JCTaJICH.

L1 K2 i3

Ti 6« ' ik

L
Puc. 1.17. - IcxonHble naHHBIC 3a/IaHUs JTAOOPATOPHON PabOTHI:
a) N30METPUYECKast MPOCKINS JETaNIH; 0) KOMIUICKCHBIA YEPTEK JACTAIN

Jlns moctpoeHus M300paKeHWM JIeTaay 10 3aJaHHBIM pa3MepaM CYIIECTBYET
HE- CKOJIbKO BapUaHTOB BBOJIa 3HaueHU B 1oJist [lanenm cBoicTB. PaccmoTpum nBa
BapuaHTa Ha IPUMEPE MOCTPOEHUS OTPE3KOB.

Ilepeuviti cnocob:

a) MEepPEeMECTUTh Kypcop B TOUKY, KOoTopas OyneT HayaioMm orpeska. Ilo mepe
nepe- memeHuss kypcopa B mnose T1 Oyayr otoOpaxaTbCsi KOOpAUHATBI MecTa
MOJIOKEHUS Ha- YaJIbHOM TOYKH OTPE3Ka;

0) wenkHyTh MbIb0. B none T1 aBTroMartuyecku OyayT BHECEHBI 3HAYEHUS
KOOp- JMHAT yKa3aHHOM Touku. Ha mepekitouarene psiioM ¢ MOJIEM OTOOpasuTcs
NEPEKPECTHE, YKA3BIBAIOILEE HA TO, YTO MapameTp 3aMKCUPOBaH;

B) MEPEMECTUTh Kypcop B TOUKY, KoTopas OyaeT KoHuoM oTpe3ka. [lo mepe
nepe- MelleHus Kypcopa B mnoie T2 Oyayr yKkas3bIBaThCsi  KOOPJIWHATHI
MECTOIOJIOKEHU Kypcopa. OngHoBpeMeHHO B mosie JjiuHa OyJeT yKa3blBaThCs
pPacCTOSsIHME OT HA4aJbHOM TOYKM OT- Pe3Ka JI0 TEKYILEro IMOJIOKEHUS Kypcopa, a B
nosie YroJ - yron ¢antoma orpeska (puc. 1.18). /[ TOYHOrO MO3UIIMOHUPOBAHUS
BTOPOI TOYKH 33JaiiTe IJIMHY OTpPE3Ka U YroJl €ro HaKkJIoHa K ocu X,
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Ouna 57 6027
Yron 37.921

1

Puc. 1.18. - [TocTpoenue oTpe3ka Mo ero JJIMHE U YTy HaKJIOHa

Bmopoii cnoco6 - BBO 3HaUCHUI KOOPJUHAT TOYCK:

a) IIEJKHYTh JBaXJbl Mbllbl0 Ha I[laHeqM CBOMCTB B TEKCTOBOM IIOJIE
koopauHat o ocu X. Copepxkumoe mnonst Bbiieautcs. OHO JOCTYHHO IS
PEAAKTUPOBAHUS;

0) BBECTH C KJIaBUATypbl HYKHOE 3HAUE€HUE KOOPJMHATHI Hayaja OTpPe3Ka 10 OCU

X,

B) HaXkaTh kiaBumry Tab. Kypcop mepemecTuTcsi B TECTOBOE MOJIE KOOPAUHATHI
Y. [lone craneT nocTynHo s penakTupoBanus. [lociie BBoa KoopauHAThl Y HaXaThb
kjaBu- my Enter s ¢pukcanuu BBoJa KOOpAUHAT Havajia OT pe3Ka - TouKa 1;
I') aHaJJOTUYHO BBOJIUM 3HAUYECHHSI KOOPAMHAT JIJIsl KOHEYHOM TOYKH OT pe3Ka.

1.4.8 Peoaxmuposanue uzobpasicenus oemanu

[Ipu mocTpoeHUn M300pakeHui 3a- w—
YacTyl0 BO3HUKAET MNOTPEOHOCTH YTO-TO |
UC- TPABUTh WU JIOMOJMHUTH. JJisi 3TOTO '
HC- TIOJIB3YETCsl MyHKT MeHIO Pegakrop, B
KOTO- POM  PAaCHOJIOKEHbI  KOMaH]IbI !
pelakTUpOBa- HHUA JIOKYMEHTOB. OTOT CneunansHan BcTae. .
NYHKT MEHIO SIBIII- €TCA KOHTEKCTHO- Easnnre ’
3aBUCHMBIM. [Ipu paboTe ¢ ITOKyMEHTOM Pesbnre ’
Yepresxk B STOM MEHIO Haxo0- JATCS
KOMaHJbl pPENAaKTUPOBAHUS €ro  dlie-
MeHTOB (puc. 1.19).

Kak yxe ObUIO OTMEYEHO paHee,
Tpe- YTOJBHUKH B COOTBETCTBYIOILIEH o R
CTpPOKE KO- MaHJibl PeakTop yKa3bIBaoT aeopnauna >
Ha paclype- HUe A3TUx Komauza. Jlis
aKTUBU3AIlMM  TaKUX  KOMaHJ, Kak
IHoBopor, Cummerpus u T.4,
HEOO0XO0IUMO:

1) MIETKHYTH MBIIIBIO IO MYHKTY
Beineauts B I'1TaBHOM MeEHIO,

CABML 3

22



2) B nosiBuBIIEMCS MeHIo (puc. 1.20)
BbIOpaTh MyHKT PaMKkoi;

3) BBIICIUTH PAMKOH JJIEMEHT W300paKCHUs, KOTOPBI HYKXHO pPEIaKTUPOBATh.

Hanpumep, nocTpouTh cUMMETpHIO Kakoro- Ju0o m3obpaxeHus. Ilpu 3ToM akTHBH3UpYyeETCS
nanenb PenakrtupoBanue (puc. 1.21).

p | BolagnnTe
+ Ofvekr

Pamko

i1 BHe pamku

Bra  Bcraeka |

_| Cerylwen paMKor

@1‘ K = EE. gl. = X, |—|-2! ] Cekyweii noManoi
Puc. 1.21. - UacTpyMeHTaIbHas MTaHEb '
PenakrapoBanue Puc. 1.20. - Beinagatoniee MeHI0o Bbiie b

THPOBAHME,

5) ykazaTh mocjenoBaTebHO MEPBYIO TOYKY pl, a 3aTeM BTOpYrO P2 NpUHAIISKA-

mUx ocu cumMMmeTpur (puc. 1.22). Jlns 3aBeplieHus: MOCTPOCHUN HAKMUTE KHOIIKY T,

ITaneau cBONCTB
o 0 e
e . T

Puc. 1.22. - TlocTpoeHne CMMMETPHYHOTO U300paKEHUS

1 4 9 HOC/HPO@HMQ OONOJIHUMENbHO20 8UOA

HononnutenbHblid BUA cTpouTcss B cootBeTcTBUU ¢ 'OCT 2.305-68**. Jlna

co3aa- HuUA  AOIIOJIHHUTCIIBHOI'O BHUaa H€O6XOI[I/IMO HUCIIOJIB30BaTh ITAHCJIb

O06o03HaueHMs1, HA KOTOPOWBBIOUPAEM KHOIIKY | IE Crpenka B3rasiaa (puc. 1.23).

Dbo3HaueHun * X

T E AVE AL @ &

Puc. 1.23. - UnctpymenTanbHas nanenb Q003HaYeHUs

NuctpymenTanbHas nanens [lanenb cBOMCTB mpuoOpeTaeT BHJI, MOKa3aHHbBIN
Ha puc. 1.24.

f e X 11143010 |217.308 | vy2 153616 |227.915 | 173/155.616 229915 | Teker &

40 /
Puc. 1.24. - UnctpymenrtanbHas nanens [lanesas cBolicTB

['paduyeckum KypcopoM YKaszblBaeM MECTO pa3MeElIeHUs] CTPEIKU B3IUisiaa U
yroii ee HakioHa. Ha unctpymentansHoi Ilanesnu cBoiicTB B nosie Teker nosBisieTcs
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HAJNUCh, KOTOopas OyJneT MNpocTaBieHA Ha 4epTexxke it  0003HAuYeHHs
JOTIOJTHUTENBHOTO BHUA. Eciiiee Hy)KHO M3MEHUTh, LIEIKAIOT MbIIIbI0 B mosie TekeT
U MHCTPYMEHTaJIbHAs TaHeNlb MpHU- HUMAeT BUJ, NMOKa3aHHbIA Ha puc. 1.25. Ilocne
ATOTO MOSBJISIETCS TUATIOTOBOE OKHO BBeau- Te TeKCT.

BBEA“TG TEKEY " ,?: dol 1.."'..‘;",,-:8.-'_.4 W TS MithiM BH L

maT Cepenc OkHo Cnpaska  BuSnvoTekn

— o o B e Rittse - =1

= B A O R cosyee s A
B b o ad s na Ko
icTe ¥ B
oK | Ommena | Cnpaexa
I

T

=@ P oITuxle 000 0 - W0 K XS W AoltCo-r == =l
= T

Puc. 1.25. - Bun Ilanesn ¢cBOMCTB NPy U3MEHEHUH TEKCTA
koMaHibl CTpeJika B3rsaa

1.4.10 3anoanenue ocnosnoii naonucu

Komanna OcHoBHasi HaagnmuchL MOXKeT ObITh BhI3BaHa KHOmkamu Cepsuc / Ilapa-
MeTpsbl / IlapameTpsl Jucta / OcHOBHAs HaaAnuch. [Ipy moMonu 3101 KOMaHABI MOKHO
3aI0JIHATH OCHOBHYIO HAJIIMCh aBTOMATUUYECKU WIIK BPYUYHYIO.

YtoOBI OCHOBHAs HaAIIMCh 3allOJIHAJIaCh aBTOMATHMYCCKU, H€06XOI[I/IMO IIOCTaBUTH

[lapame Tpbl @@

Cuctema ] HoBble aokyMeHTE T ERYILMA YepTEs ] Terywes okHO |
W epoxosaTocTe A CHHEPOHM3aUMA AaHHBIE OCHOBHOM HAQMKCH K MOgEeu
0Tk AOHEHWA $ophbl K Ba3a
3aranoBok a6l % CuH¥POHMGEHPOBATE OCHOBHYIO HAGNUCE
Ayedika Tatauusl -
L]
NuHus paspesalceyeHus EETONELEEEEE
Crpenka earnsga " nozanpocy
Nurus pazpeiea IV CUHXPOHUAUPOBATS SHAYEHHE MACCH]
MNepexpbiBaowmeca ofbekTel
&} D B03HAYRHUE: WaMEHEHIS KoauyecTeo sHaKoB Nocie 3anarod 2 -2
= MNapamerpel aucTa EauHMuE! U3MEPEHUA MACCH -
Popmar & kuAorpaMMe! I
Bua ~ I_..—
rpana
DgopmneHue " ToHHBI | 2
PasfiueHue Ha S0Hb! !
TexHUYECKUE TPEOOBAHWA
HeykasaHHan wepoxoBaTocTe
Tafnuua usmeHeH
MapameTousauma ¥
0K ll Ovmena ! Cnpageka <

raJovKy B OKOIIKe MeTKH CHHXPOHHM3MPOBATh OCHOBHYIO Hagnmuch (puc. 1.26).

Puc. 1.26. - Oxno xomanzs! [TapameTpsl

[Tyaxkr OdopmiieHue MO3BOJISIET BbIOpaTh TpeOyeMblid CTHIbL O(GOpMIICHHS
mucta B coorBeTcTBUU ¢ ['OCT. [lo ymomyaHuio UCTIONB3yeTCs cxema O(pOpMIIEHUS
MIEPBOTO JINCTa KOHCTPYKTOpCKoro uepTeka cornmacao ['OCT 2.104-68.
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Js1 3armoHeHns] OCHOBHOM HAJIMKMCH HEOOXOAUMO:

1) mBaX/bl MICIKHYTH JICBOW KJIABHIICH MBIIIM HA M0JIE OCHOBHOM HAIIKMCH W OHA
NpUMET BUJI, IOKa3aHHBIN Ha puc. 1.27;

2) 3amoJIHUTh Tpedyemble Tpadbl OCHOBHOW HaamucHu (pasmep mipudTa BRIOUpaeTCs
aBTOMATHYECKH):

3) menkHyTh MBIIBIO 110 KHONIKE C031aTh, pacmonoxeHHol B [laHean cnenuann-
HOI'0 yIpaBJIeHUs!

im; cml AP Fox i,

fadn. .t_?m' Hi 2 S ity ittt
i pod. L Ayemof B R T
'@gﬁ E | i kb N
7 kormp_ : ; Juc ) Aecmal
TR { S oM TYTT-176
i ' : ; '

Puc. 1.27. — OcHOBHasI HAAMKCH B MPOIIECCE €€ 3aTOTHEHUS
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JIABOPATOPHAS PABOTA Ne 2

IHocTpoeHue conpsiKeHUil 1 HAHECEHHE Ppa3MepoB

Hannas mabopatopHasi paboTa CBsi3aHa C BBIIIOJIHEHHEM B Kypce WHKCHEPHOM
rpa-pukn 3ananns « COMPsHKESHUS.

Hean: n3yuenne KOMaHI, TPeIHA3HAYCHHBIX JJISI HAHECCHHS Pa3MEpOB U
nocTpoe-Hue conpspkenui, cpencrsamn KOMITAC-3D V10.

CopeprkaHue: BBIMOJIHEHHE pabouero 4epTrerka MPOKIAAKH C UCTOIb30BAHUEM
IIO0-CTPOCHUI COTIPSKCHHUIH M HAHECCHUEM pa3MepoB (cM. puc. 2.12).

2.1 IllocTpoenus conpsizkenuii B KOMITIAC-3D V10
B wuHXeHepHOM TMpakTUKE TPU BBIIOJIHEHUH YepTeXked OYeHb YacTo
BCTpPEYACTCS MO- CTPOCHHE KacaTENbHBIX K OKPY)KHOCTSM, a TAKXKE COMPSIKEHUH -
IUTABHBIX TIEPEXOI0B OT OJHON JIMHUM K APYTOM, BBIMOIHEHHBIX MO IyT€ OKPY>KHOCTH.
JIJisi BBIMOJHEHUS YyKa3aHHBIX reomerpuueckux mnoctpoenuit B KOMITIAC-3D
V10
UCIIOJIB3YIOTCSl paCIIMPEHHBbIE KOMaH/ bl naHenu I'eomerpus:

OTpea‘?f‘.

KacaTeJbHbIN K IBYM KPUBBIM;
e}

- OKpPY:KHOCTb, KacaTeJbHAas K IBYM KPUBBIM;

Ckpy1 j‘.'.ne.

211 HOCYI?[)O@HU@ KacamejlbHblX npsAmsblx K ()(?yﬂ'l OKPYIHCHOCTIAM
[TocTpoenne KacaTenpbHBIX K JIBYM OKPY>KHOCTSIM 3aJIaHHBIX PaJHyCOB
npeacraBieHo Ha puc. 2.1. BHauane pexkoMeHayeTcss u300pa3uTh OCEBbIE JIMHUH,
3a/1al0lIKMe IEHTPBI OK- pY>KHOCTEeH (cM. puc. 2.1a). Jlamee HEOOX0AUMO H300paA3UThH
caMH OKPY)KHOCTH, K KOTOPBIM CTPOUTCS KacaTesbHas npsiMas (puc. 2.16).
[Iycth HEOOXOAMMO TOCTPOUTH KacaTebHYI0O K JBYM OKPYXKHOCTSIM,
n300pakeHHBIMHA pUCYHKE 2.1 B.
[Topsnok noCTpOEHUI:

1. [llenkHYTh HA MHKTOIPaMME ‘ - OTpe3ok, KacaTeJbHBIH K IBYyM KPHUBBIM.
Yka3zaHHas KOMaHJa SIBJSIETCS PACHIMPEHHOW KOMAHJIIOW IIOCTPOCHUSI OTpE3Ka MPSIMOU

~ a1 €€ 9|

2. Yka3zath rpadu4eckuM KypcopoM IMpPOHM3BOJBHYIO TOYKY (Touka pl) Ha mepBoii
OKPYXHOCTH, K KOTOPO# JI0OJKHA OBITH IPOBEJIEHA KacaTenbHas npsamas (puc. 2.1 B).

3. Vka3zarp rpaduyeckuM KypcOpOM IMPOW3BOJIEHYIO TOYKY (TOYKa P2) Ha BTOPOW
OKPYXHOCTH, K KOTOPOH JI0J’KHA OBITh IPOBEJIeHA KacaTenbHas npsamas (puc. 2.1 B).

4. BpiOpaTh KypcOpOM HYKHYIO KacaTelIbHYIO Ha Irpaduueckoil 30He ¥ MIEIKHYTb IO

kHonKe ' - Co31aTh 00BEKT NaHEIM CIELUaILHOro yipasieHus (touka p3) (puc. 2.1 B).

5. IllenkHyTh Ha KHOIIKE D . IIpepBaTh KOMaHAY B [TAHEJIX CIIEUAIBHOTO YIIPAB-
JICHUS.
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Puc. 2.1. - [locTpoeHue KacaTeNbHBIX K IBYM OKPYKHOCTSIM

2.1.2 Iocmpoenue oxpyscnocmu, xacamenvHoii K 08yM 3A0GHHLIM OKPYHCHO-
cmam

[Topsinok nmocTpoeHuit:

7°T
1. llenkHyTh Ha TUKTOTPaMMe A - OKpyXKHOCTB, KacaTeJbHasi K IBYM KpH-
BbIM. YKa3aHHas KOMaHJa SBJSICTCS PACHIMPEHHOM KOMAHIOHW MOCTPOCHUSA

okpyxkHocTH - & @ @ O T H @/

2. Yxa3ath rpaduuecKuM KypcopoM MPOHU3BOIBHYIO TOUKY (Touka pl) Ha mepBoii 3a-
JAHHOM OKPYXHOCTH, C KOTOPOH JTOJI’KHA KacaThCsl HICKOMasi OKPY>KHOCTb( puc. 2.2a);

3. Yka3arpb rpaduueckumM KypcopoM MpOU3BOJIbHYIO TOUKY (TOUKa p2) Ha BTOpOH 3a-
JAHHOW OKPYXHOCTHU, C KOTOPOM J0JKHA KacaThCsl Ta )K€ NCKOMas OKPYKHOCTb (pHc. 2.2a);

4. B nmaHenu cBOMCTB 3a/1aTh PaInyC CONPITaeMOi OKPYXHOCTHU (TI0JI€ paguyc);

5. BreiOpath KypcopoM Ha rpapuueckoil 30He HYKHYIO KacaTeJbHYI0 OKPYXHOCTh

(yka3aTh TOUKy p3) U LIEIKHYTH 10 KHONKe || - Co31aTh 00BLEKT MaHEeNIU CHENUaIbHOIO
ynpasieHus (puc. 2.2a);

6. lllenkHyTh Ha MUKTOrpaMMe @ . IIpepBaTh KOMaHay B MaHENH CIEIHAIBHOTO
YIpaBJICHUS.
/. Y1anuTh HEHY)XHYIO 4acTh MOCTPOCHHOW COMPATraeMoM OKpYXHOCTH. s 3Toro

LIEJIKHYTh Ha KHOIIKE EI - Yceub KpHUBYIO U yKa3aTh KypcopoM TOUku p4 u pS.

Puc. 2.2. - TloctpoeHue OKPYKHOCTH KacaTelIbHOW K JBYM OKpPYXHOCTSIM U JIBYM

PSMBIM
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2.1.3  ITocmpoenue conpsoicenus mesucoy 06yMs npIMbIMUL
[TocnemoBaTebHOCTh MOCTPOCHUM:

1) mIenKHYTh Ha KHOIIKE ‘\L| - Ckpyriaenue nanenu I'eomerpus;

2) B IlaHeaW CBOWCTB B COOTBETCTBYIOIIEM II0JIE€ 3a/laTh PaJdyC COMPSDKEHUS, 3a-

JlaThb COOTBETCTBYIOIIME Iepekitouarenn Ycekarb win He ycekars sneMentsl 1 wim 2
(puc. 2.3);

& | Paguyc 10.0 ~ | Anemenrl Ty | Anemert? ¢

—_—

Puc. 2.3. - [lepexmrouatenu Ilanenu cBoiicTB

3) ykazaTh KypcopoM Ha rpa)u4ecKoil 30HE MPSMbIC, MEKIAY KOTOPBIMH CTPOUTCS
comnpspkenue (Ha puc. 2.2 6 370 ToUkH p6 u p7);

4) MIeTKHYTh Ha KHOIKE @ . IIpepBaTh KOMaHAy B MaHEIX CIEUAIBHOIO YIPAB-
JICHUA.

2.2 Hanecenue pazmepoB B KOMITIAC-3D V10

[IpaBuna HaneceHus: pa3mepoB Ha dyeprexax ycraHoiaeHsl ['OCT 2.307-68.
Paszme-
PBI TTOKA3BIBAIOT TEOMETPUUCCKUE BEITMYMHBI OOBEKTOB, PACCTOSHUS W YTIIBI MEKIY
HuMH, 719 HaHEceHUs pa3MEpPOB Ha UYEPTEKE HEOOXOAMMO BBIBECTH H300paKCHUE
cTpaHullel Pa3- Mmepbl koMnakTHOW naHenu (puc. 2.4).
[RBIN X AALER | L@ AN S

Puc. 2.4 - Conepxanne manenu Pa3mepsi

[Tanens HHCTPYMCHTOB Pa3Mepl>1 BKJIIOYAcCT CJIC,ZIYI—OIHI/Iﬁ Ha60p KHOIIOK:

= ABTOpasMep - TO3BOJSIET IIOCTPOUTH pa3Mep, THUII KOTOPOTO
aBTOMATHUYECKU OMNPEIEISeTCS CUCTEMOM B 3aBHCHUMOCTH OT TOTrO, Kakue OOBEKTHI
yKa3aHsbl JUIsl IPOCTAHOB- KU Pa3MepOB;

1 JIMHelHbIN pa3Mep - IPOCTABISAET IPOCTON JIMHENHBIN pa3Mep;
JAunamMeTpanbHbIH pa3Mep - CTPOUT pa3MepP AUAMETPA OKPYKHOCTH;

PaguanbHbIi pa3mep - CTPOUT pa3Mep pajanyca Ayru OKPYKHOCTH;

YrioBoii pa3mep - IpOCTABISAET IPOCTOM YIII0BOM pa3mep;

Pa3mep ayru oKkpy:KHOCTH - CTPOHUT pa3Mep, XapaKTepU3yIIul Ayry OKpyK-
HOCTH;

F Pa3mep BbICOTBI - TO3BOJISIET CTPOUTDH Pa3Mep BBICOTHI.

2.2.1 Ogopmnenue pazmepnvix npumumusos
Pasmepnsiii npumutie B KOMITAC-3D V10 cocTouT U3 CaeayronnX JIeMEHTOB:

* pa3MepHasi JJMHHSA - JTUHUS CO CTPEIKAMH, BBITTOJIHCHHAS MapaJlJIeIbHO COOTBET-
CTBYIOILIEMY U3MEpEeHHIO (puc. 2.5 a);
* pa3MepHbIE CTPEJIKH,
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* BBIHOCHBIC JINHHMH - IPOBOJATCS OT OOBEKTA K pa3MEPHOM JTMHUU;

* pa3MepHBbIil TeKCT - TEKCTOBAsl CTPOKA, COJeprKallas BeIUYUHY pa3Mepa U Jpy-
I'yI0 HH(pOpMaIHIO

* BBIHOCKHM - UCIOJIb3YIOTCS, €CIIU PAa3MEPHBIN TEKCT pa3MeIaeTcs Ha MOJIKe (pHC.

2.5a).

Odopmiienre  pa3MepHbIX  NPUMUTHBOB B Trpaduyeckod  cucTeme
OCYILIECTBIISIETCS C IOMOIIBIO MapaMEeTPOB OTPUCOBKU pa3zMepoB. JlJIsi yCTaHOBKH
rmapamMeTpoB OTPUCOBKHU pa3- MEPOB:

* menkaute B ['y1aBHoM MeHIo o nyHkTy CepBHc, a 3aTeM B Brlnagaroniem MeHio
o nyHkTy Ilapamerpsl. [loaButcsa quanorosoe okHo IlapaMeTpbl C OTKPBITOM BKJIAIKON
Texkyuui 4eprex;

* IIEIKHUTE 110 NyHKTY PasMepsl, a 3aTeM 1o nyHkTy IlapaMeTpsl.

B npaBoii yactu nosiButcs nanens IlapaMerpsl OTPHCOBKH pa3MepoB, IOKa3aHHAs

BrinocHast nuaus

Pa3smepHsbIe cTpenku ®)

@
@ e i

Pasmepnas nuaus

Brizocka o
1 - Bblx04 BEIHOCHbBIX AMHMIA Eﬁ
Pa3mepHbiii TexcT 33 pa3MepHY0, i :
2 - QAMHA CTPENKY, MM 50 -
j 0 3 - paccToAHWe OT BeIHOCHOH
AMHAM A0 TEKCTA, bt 3.0 b
4 - paccToAHWE OT pasMepHal
AMHUM 10 TEKCTA, M 1.0 A
5 - BbiX0A pastMepHO AHHUA
=l I 33 TEKCT, MM 20 b
B - anuHa 3aceyky, MM 30 -
i
/ 0K | OrmeHa ’ Cnpaeka
¥
a) 6)

Ha puc. 2.5 (0).
Puc. 2.5. - [lapameTpsl OTpHUCOBKHU pa3MepoB

[Tanens IlapamMeTpbl OTPHCOBKH pPa3MepoOB IO3BOJISIET HACTPOUTh BHELIHUUN
BUJl TPOCTaBIAEMbIX pa3mepoB. [[ns Oonbiiero ynodctBa B MaHENH BKIIOYEH
MOSICHSIOINN pU- CYHOK. [lapaMeTpamMu OTpUCOBKM pa3MepPOB SIBISIOTC:
- BBIXOJI BHIHOCHOM JINHUHM 32 Pa3MEPHYI0, MM;
- JJIMHA CTPEJNIKH, MM;
- pacCTOAHHUC OT BBIHOCHOM JIMHUU J0 TECKCTa, MM,
- paccTOsIHUE OT pa3MEPHO JIMHUH JI0 TEKCTa, MM;
- BBIXOJl PA3MEpPHOM JIMHUH 32 TEKCT, MM;
- JAJIMHA 3aCCYKHU, MM.
Mo0OxHO HCHOJIB30BATh 3HAYEHUS TAPAMETPOB MO YMOJIYAHHUIO, & MOKHO BBECTHU
WIM BBIOpaTh HMX M3 PACKPBIBAIOLIMXCS CIMCKOB. BBeleHHble 3HaueHUs OyayT
00aBIATHCS B CIIUCOK M COXPaHSATHCS B TeueHue ceanca padotel cucteMbl KOMITAC.
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2.2.2 3adanue mounocmeii pazmepvix Haonucerl
JI714 3a1aHusI TOYHOCTEN pa3MEPHBIX HAIIUCEH:
* menkaute B I'taBaoM mMeHo no nyHkry Cepsuc, a 3ateM B BrlllajaromiemM MEHIO
o nyHkTy Ilapamerpsl. [loaBurcsa quanorosoe okHo IlapaMeTpbl C OTKPBITON BKJIAIKON
Texkymuii yepTex;

* menKHUTe 1Mo MyHKTy Pa3mepsl, a 3ateM TouHocTH. B mpaBoil yacTu MOSBUTCS MAHENH
TouyHOoCTH pa3MepHBIX HaaNuUcel (YCIOBUMCS B albHEUILIEM JIJISl KPAaTKOCTH U3- JIOKCHUS
yKa3aHHbIE BbIIIE MYHKTHI 3anucbiBaTh BUJ cxeMbl CepBuc — Ilapamerpsl — Pa3mepsl
— TounocTn). J[anee HEOOXOAUMO YCTAaHOBUTH ISl pa3MEPHBIX HAJMUCEN YKC- JIO 3HAKOB
mocJie 3amnsaTou (puc. 2.6a).

2.2.3 3aoanue napamempos pasmepnuix Haonucet

JI1s1 yCTaHOBKM ITapaMeTPOB Pa3MEPHOM HAANMCH IIEIKHUATE 110 ITYHKTaM IaJarouie-
r0 MEHIO U OTKPBITOHN BKIaAku Tekyuuil ueprex CepBuc — Ilapamerpst — Pazmepsr —
Hagnucs. B nipaBoii yactu nosiButTcsa naHenb Ilapamerpsl pa3MepHOM HAANMCH, MPE-
cTaBlieHHas Ha puc. 2.6.

[Tanens IlapameTpbl pa3sMepHOUM HAANMMCH MO3BOJISIET HA3HAYUTH MAPaAMETPHI,
KO- TOpbIe OyAYyT MCIIOJIb30BATHCS MO YMOIYAHHUIO IIPH BBOJAC TEKCTOBBIX (PparMeHTOB
B IOKY- MEHTEI.

J171s1 yCTaHOBKH HYKHOTO 1IpudTa:

* MIENKHUTE B packpeiBaromemcs crucke HIpugr o crpenke, HarpaBIeHHON BHU3.
YacTUuHO pacKpoeTcs CIUCOK, YCTAHOBJICHHBIX B CUCTEM HIPU(TOB;

* MICJKHUTE MBIIIBIO0 MO Hy)kHOMY mipudty. B oxne Ilpumep Oyner mokaszaH BUA
BBIOpaHHOTO MIpUPTa;

» menkaute o kHomke OK st moaTBep:kAeHUs cAelaHHOro BbIOOpa. Packpwi-
BaIOIIUICS CIIUCOK BbIcoTa, MM, CIIY)KHT Il YCTAaHOBKH BBICOTHI mipudTa Haamucu. Pac-
KpbIBaromuiics cnucok CykeHue, MM CIYXKHUT ISl YCTAHOBKM BEJIWYUHBI CyXeHus. Tek-
croBoe mosie Hlar cTpok, MM CIyXWUT JJ1 BBEICHUSI 3HAUYCHHS PACCTOSHUSA (B MHJIJTUMET-
pax) mexay crpokamu Tekcta. Onaxku Kypeus, Kupnbiid, [log4yepKHyTbINH yCTaHaBIN-

BalOT BUJ HaanucH. Ilocrne 3aBepiiieHus] HACTPOMKU MapaMeTPOB TEKCTA HAXKMUTE KHOMKY
OK.

2.2.4  Jluneiinvie pazmepol
Ilaneab CBOMCTB KOMaHJ MPOCTAHOBKM JIMHEWHBIX pPAa3MEPOB HMMEET IBE

3aknanku (puc. 2.4). 3aknagka Pazmep no3BossieT 3a1aBaTh MOJ0KEHHE XapaKTEPHBIX
TOYEK pa3Me- pa, YNPaBJIATh €r0 OPUEHTAIIMEN U COAEP)KaHUEM Pa3MEPHON HAJIIUCH.
3aknanka [lapa- MeTpbl IpeAHa3HAuYCHA JJI1 HACTPOUKHU OTOOpaKEHUS CO3/1aBAEMbIX
pa3mepoB. [IpocTaHOB-Ka JIMHEMHOrO pa3mMepa HAUMHAETCS C 33JlaHUsl TOYEK MPUBSI3KU
BBIHOCHBIX JIMHUWA. ECIM TOUKM NMPUBS3KU MPUHAIJIEKAT OTHOMY OOBEKTY (OTpe3Ky
WIH Jyre), TO YIOOHO TMOJIb30- BaThCid aBTOMAaTUYECKOW MPUBS3KON pa3smepa K
IPaHMYHBIM TOYKAM DTOr0 OOBEKTAa C MOMO- LG KHONKM Ed Bribop 6a30Boro
00BbeKTa Ha MaHeJ ! CIIeHUaTbHOIO Ha3HAYCHMUS.

J1J1st MPOCTaHOBKY JIMNHEWHOTO pa3Mepa HEOOX0IMMO:

1. [IlenkHYTHh HA KHOIIKE Pl nuneitubrit pasmep.
2. B Ilanenu cBOMCTB 3a1aTh BEPTUKAJIBHBINA, TOPU3OHTAIBHBINA HUIIM ITapajlIeiib-
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HBII pa3mep (puc. 2.7).

3. VYkazare rpadguyeckum Kypcopom TO4Ky pl - Hadyano mepBoil BBIHOCHOH JIH-
Huu (puc.2.8a).
4, VYka3zaTh rpauueckuM KypcopoM TOYKY P2 - HayaJlo BTOPOW BBIHOCHOM JIH-
HUU.
S. Vkazate rpaguuecKUM KypcOpOM TOUKY p3 - IIOJIOKEHUE Pa3MEPHOM JINHUMU.
T oo paepren e iapameTpil pasHepHo HaanvcH
~ NuHeiHbie pasvepsl LU 5 b -
L R ol LA =

[~ Orausgercaor WPHESTA NO YIon4aHHIo
™ Mokaselars HeaHadawwe HYmA NocAe SansaTol

Beicara, mm 5.00 'I Ueer.
S o B e

~YrnoBsie pasmepsl

" [paayce & Muryrol " Ceryrnel ™ XKuprow
\ar crpok, | 7.00 ™ NoasepkHyron
Hatep, HauMHan © RoToporo Mpuriep
A pacei0 e I
¥ Nokazvmars sce Aﬂgﬁﬂiﬁgﬁ
oK l Ometia l C"p”KLI oK l Ormena l Cnpaeka l
a) 0)

Puc. 2.6. - OxHa «TouHOCTH pa3MepHBIX HAAMKCE» 1

«IIapaMeTpsbl pa3MepHBIX HAANUCED)

TuHerHe pasvep
<~ ©w| Eafo 5o | me[ | mel [ ] wSEEee ]

B B) {y\Pasmep ANapameTpel /

Puc. 2.7 - Bun Ilanenu cBoOiCTB ITPY HAHECCHUH JTUHEHHBIX pa3MEpOB

" i - - =-.__} _ i‘,_) |
p2 P! 2 omb
7// 7 % 7 7
2% A8 7
a) 6) )

Puc. 2.8. - BapuaHThl HAaHECEHHE TUHEHHBIX pPa3MepPOB

JIns HaHeCeHUs TMHEHHOT0 pa3Mepa CO 3HaAKOM JUaMeTpa U Ha moJike (puc. 2.8
0) HeoOXO0aUMO MOCIe 3aJlaHus JBYX TOYEK Hadajda BBIHOCHBIX JUHUM (Touek pl u
p2) mienk- HyTh rpaduueckuM kypcopom B okHe Tekcr Ilanenu cBoiicTB, 3aTeM B
OKHE 3aJaHMe pa3MepPHOIl HANMCHU YKa3aTh HEOOXOUMBIN cuMmBoI (puc. 2.9 a).

Jlnst n300pakeHust pa3Mepa C MOJKOW Heobxoaumo ykaszath B IlaHenum cBoiicTB
anemeHT [lapamerpsl. [lanee HeoOX0AUMO yKa3aTh HYXKHYIO OIIIMIO: HA MOJIKE BJIEBO, HA
MoJIKe BIPasBo ... (puc. 2.9 6).
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JIns HaHeceHus IHMHEMHOTO pa3sMepa €O 3HAKOM JUaMeTpa C YyKa3aHUEM
KOJIM4ecTBa OTBEpCTUH (cM. puc. 2.9 B) HEOOXOIMMO TOCIE 3aJaHus JBYX TOYEK
Hayajia BBIHOCHBIX JM- HUM (Touek pl U p2) MIENKHYTHh rpaduyecKuM KypcopoM B
okHe Texcr Ilanenu cBoiicTB, B OKHE 3agaHWe pa3MepHOM HAANUCHU YKa3aTh
CHMBOJI 3HaKa AUAMETPa, a 3aTEM IICIKHYTh

Ha KHOIIKE «“ ‘ U B okHe TekcT moa pa3MepHoOil HAANMUCHIO HAOPATh TEKCT 2 OTB.

[Tocne aroro menkHyTh Ha kKHOTIKe OK (puc. 2.9 a).

2.2.5 Pasmepwr paouycoe u ouamempoe
PacimmpenHass maHenb  paguaNbHBIX  pPa3MEpPOB  COACPKHUT  KOMAHIIBI
IPOCTAHOBKH 7. - IIPOCTOr0 PalHalbHOTO pasMepa M PalHalbHOrO pasmepa - ~hc
U3JIOMOM pPa3MEpPHOMINHUY.

I{J’ISI HaHCCCHUA PpasMCPOB paanyCa UK JUuaMCTpa H€06X0I[I/IMOIA

1) ImEeaKHYTh Ha MHKTOTPaMME A). PaguanbHbIii pasmep win @ JAunamerpann-
HBIH pa3mep;
2) ykazaTh rpad)M4ecCKUM KypCOPOM TOYKY Ha M300paKCHHH JAYTH WM OKPYKHOCTH

- Touka p1 (puc. 2.10a, 0);

Penaktop  Berasure  Popmar
Teker a0 | I
Cumeon
CHer @ & C O CR CMC Opyroin.
InaveHne r26 vV feto
Koanrsr 14 _pe ||-|—|-||:| ABTOMETIYECKDE
+0,00000 [ Braowms
i e I.&E.{ PyyHoe
s | | j+—= 4| Hanonke, neso
UIMEPEHUA -
o -}
Twaoe [ ] x5 je—= | Ha noake. enpaso
I~ Pasmep & crofkax
I~ [Pissio s porks c a8l | Hanonke, eseps
™ MNoguepkryte o3
. I = ol *| Ha nanke, BHUS
815
I™ Menonssosar no ymandaHuio :I hd - — 3630
0K ] OmneHa Cnpaska > ’ Ep :n napaMeprl F
a) 0)

Puc. 2.9. - Conepxanue okHa 3agaHue pa3MepHoil Haanucu U 3akinanku [lapamerpsi

3) ykazaTh rpauuecKuM KypcopoM TOUKY, OTPEICIISIONIYIO ITOJI0KEHHUE Pa3MEPHOM
TUHUY - Touka p2 (puc. 2.10a, 6).

p2 2(2? 7 F _?\5 _:“-\_% p..1+4 p3 4 4 <
v

a) 6) ) P2
Puc. 2.10 - Hanecenue pa3mMepoB IyrH, AHaMeTpa OKPYKHOCTH U YIJIOBOIO pa3Mepa
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2.2.6  Yenosoii pazmep
[lanens pacHIMpeHHBIX KOMaHJ BBOJA YIVIOBBIX pPa3MEpPOB BKIIOYAaeT B ceOs:
=N YrioBoit pa3mep, By - Yriosoii pa3mep ot oOmiei 6a3gf,‘ - Yri0Boi HemHoi

pa3mep, % - Vrnosoii pa3Mep ¢ o0weii pa3mepHoii nnnneﬂ} - YrioBoi pasmep ¢
o0pbIBOM. []aHens CBOMCTB IpH BBOAE YIVIOBBIX Pa3MEpPOB COAEPKUT IOJSA BBOJA U Iepe-

f« ©B8 g 121337 [2203 | T[] R Texer 77
£ G | « » \Pasmep AllapaMeTpol /
KIIFOYAaTCJIH, ITO3BOJIATOIINC 3a/1aBATh ITOJIOKCHUC XapPaKTCPHBIX TOYCK

Puc. 2.11 - [TapameTpsl yrI0BOro pazmepa

pa3Mepa, ynpaBisTh €ro OpUEHTAIMedl U COJAEpKaHUEM pa3sMEPHOW HaANKMCU (pHC.
2.11). 1o ymonuanuio cucrema CTPOUT YIJIOBOM pa3mep - 4l s OCTPBIX YTJIOB.
Ilepexmoyarens THIA pasMepa - = CTPOMT pa3Mep Ha MaKCHMAaJbHBIA (TYIIOii)

yroJ, a mepexiouatens - - ¥4 cosmaer pasmep Gombme 180°.
JU11 HaHECEHMsI YTIIOBOTO pa3Mepa He0OX0IUMO:

1) IEeNKHYTh HAa KHOIIKE B YrJioBoii pa3mep;

2) yka3arh rpaQuECKHM KypCOpOM TOYKY Ha M300paKCHUH TEPBON MPSIMOM - TOY-
ka p1 (puc. 2.10 B);

3) ykazaTth rpad@UIecKUM KypCcOpOM TOYKY Ha M300paKeHUH BTOPOU MPSMOM - TOY-
ka p2 (puc. 2.10 B);

4) ykazarbh TpadMueCKUM KYypCOpOM TOYKY, OTPEACISIONIYIO MOJ0KEHUE pa3MEPHOI
nuHuU - Touka p3 (puc. 2.10 B).

2.3 Ilnan 1adoparopHoi padorTel «OvyepTaHus TeXHUYECKUX Gopm»
1. Beibpats GpopmaT A3 ¢ OCHOBHOI HAITUCKIO BJIOJIb KOPOTKOW CTOPOHBI.
2. N3o0pa3utk oceBwie MuHuM (puc.2.12 a).
Jlns aToro:
a) aKTHBH3UPOBATH MaHenb ['eomerpus;

0) MmEeNKHYTh 1Mo MUKTorpamme OTpe3ok, 3a1aTh CTHIbL JuHuu OceBas, a 3aTeM
n300pa3uTh oceBbie TUHUU (puc. 2.12 a). [lpu GpopmupoBaHum M300paKEHUN OCEBBIX

JIMHUM UCIIOIb30BaTh PaCIIMPEHHYIO KOMaHIy 7 - IapasenbHbIH
0TPE30K -
s 1 6 € 96
B Ilanenu cBOIMCTB 3a7aTh PacCTOSIHUE MEXy OCEBBIMU JIMHUAMH. M300paxeHus
BCPTUKAJIBHBIX W TOPU30HTAJIBHBIX JIMHUM PEKOMCHAYCTCS BBINMOJHATE IPHW BKIOYCHHOM

I
pexume —— - OpToroHajbHoOe YepyeHue naHenu Tekyiee COCTOSIHUE.

3. M300pa3uth 3amaHHble OKpY>KHOCTH (puc. 2.12 a). /{1 TOUHOro yKazaHHsl TOUYEK

?

WCIIO0Ib30BaTh 00BEKTHYIO MpuBs3Ky Ilepeceuenne. J1ist TOTO MICNKHYTh HA KHOTIKE %= -
YcraHoBKa 1100aJ1bHBIX NPUBSA30K U B OTKPBIBIIEMCSI OKHE ycTaHOBUTH oniuto Ilepece-
YyeHue.

4. TlocTpouTh OKPYKHOCTH, KacaTeIbHBIC K 3aIaHHBIM OKPYXKHOCTSIM (puc. 2.12 0).
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oy
JI1 3TOro ucnosyb30BaTh KOMaHay 4l - KacaTteinbHasi OKPYKHOCTb K IBYyM KPHBBIM.

5. VIanuTh HEHy’KHBIE YaCTH OKpYXHoOCTeil. Mcmonb3oBath koManay 7% - Ycedb
KpuBYI0 ntaHenu PenakTupoBanus (puc. 2.12 B).

6. IlocTpouTh Iyry OKpY>KHOCTH IM HA 3aJaHHOM yJAQJIC€HUU OT BHEUTHETO KOHTypa U
OpsMyl0 N, NapajyiesIbHYI0 BEPTHKAIbHOW ocu cumMmerpuu (puc. 2.12 r). Ucnonb3oBaTh

b7 .
KOMaHZy Z. - JxBugMCcTaHTA KpuBoii nanenu I'eomerpus.
7. TlocTpouTh CONpPSDKEHHUS MEXIY NpAMOM N U Iyroil okpyxHoctu M. g mo-

CTPOEHUS CONPSIKEHUN UCTIOJIb30BATH KOMaHTY ! - Ckpyraenue (puc. 2.12 1, x).
8. TlocTpouth OKpYXHOCTH M KacaTellbHble K HUM. JJI MOCTpOEHUsl KacaTelbHbIX

HCIIONTh30BaTh oNIrio ° *| - OTpe3oK, KacaTeJbHBIH K IBYM KPUBBIM (puc. 2.12 3, n).

9. VIanuTh HEHYKHBIE YaCTH OKPYKHOCTH C HCIIONb30BAHHEM KOMAHIBI 74 -
Yceub kpuBymo (puc. 2.12 k).

10. YcTaHOBUTH TOYHOCTH Pa3MEPHBIX HAIMHCEH - YUCIIO 3HAKOB Mocie 3amnsaToi 0
(puc. 2.12). BoirmosHUTE N300paskeHUsS pa3MEpOB.

11. 3anoiaHUTH OCHOBHYIO HAJIHUCH.

[Tpumep BBIMOTHEHHOM pabOTHI IpecTaBiIeH Ha puc. 2.13.

K y | , . : X ‘ ||
. _‘ - ' {7/ __5___‘__ - \ '. | |
K ( | 4 Y if l
\ ) \ 3 N
5 | ! \ ' ¢ /
a) 6) B)
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Puc. 2.12 - TlocnenoBaTeabHOCTH BBITOJHEHHS JTA0OPATOPHON pabOThI
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