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JlabopaTopnasi padora Ne 1

OcHoBbI padoThl ¢ rpagpuyeckuMm pegakropom KOMIIAC 3D.
BrinoJiHeHHe OCHOBHBIX U AONOJHHUTEIbHBIX BUAOB JA€TAJIH

Heab: n3yuyenue nporpaMMHOro uHTepdeiica, HacTpoek rpaduIeCcKOro
penaKkTopa, KOMaH] BbIYEPUMBAHUS TPAPUUECKUX MPUMUTHBOB U T€OMETpUYe-
CKHMX M300pakKeHUN Ha yepTexax.

Coaep:kanue: BBIIIOJIHEHHE pabOYETo yepTeka JETaN.

[Ipumep BbIIOJIHEHUS TAOOPATOPHOI pabOTHI ITOKa3aH Ha puc. 1.28.

1.1 IIporpammubiid uHTEepPeiic rpaduyeckon cucrembl KOMITAC

JIist 3amycka cucTeMbl He00X0IMMO BbIOpaTh MeHIO Myck / Bce nporpam-
mbl / ACKOH / KOMMNAC-3D V8. M0XHO BbIOpaTh yKa3aTeJleM MBIIIU Ha I10Jie
pabodero crojia SIpJIbIK TPOTrpaMMBbI ® u gBakb! HIEJTKHYTh JICBOM KHOITKOW
MBbIIIU. YTOOBI OTKPBITH IOKYMEHT, HEOOXOAUMO HaXXaTh KHOIMKY OTKpbITb Ha
MaHeIM MHCTPYMEHTOB CTaHgapTHas. UToObl HauyaTh HOBBIM JIOKYMEHT, Ha-
KMHTE KHOIKY Co3paTb Ha IaHenu CrtaHAapTHasA WIM BBIIOJIHUTE KOMaHIY
®ain/Co3patb U B OTKPHIBUIEMCS AUAIIOTOBOM OKHE BBHIOEpUTE THIl CO3/1aBae-
MOTI'0 JOKyMeHTa 1 HaxxMutTe OK.

Jl1s1 3aBepiiieHus: padoThI cieayeT BhIOpaTh MeHIO0 ®ann / Bbixoa, KOMOU-
Hauro KiaBuil Alt-F4 vy 1eIKHyTh Ha KHOIIKE @I 3aKpbITb.

[Tocne 3amycka mporpaMMmbl Ha SKpaHe MOSIBUTCA OKHO C M300paKeHHUEM
CTaHJIApTHOM IMaHENH, MOKa3aHHOE Ha puc. 1.1.

taiin  Bwa  CepeMc  Cnpaeka  BMOnNHMoTERK

Dz M | | B fx | N?

Puc. 1.1. I'maBHOE 0KHO Tporpammel nociie 3arpy3ku cuctrembl KOMITAC

Camas BepxHssI CTPOKA CIYKHT U1 BBI30BA BBIIAIAIOIIMX MEHIO. B cepe-
IUHE SKpaHa pacrojaraercs padouas 00JlacTh, MO KOTOPOWM palMOHalbHEE
BCEro pacnoiaratb MecTo 1 NaHenu ceBonctB. CTpoka coobueHun — camas
HWKHSIA CTPOKA DKpaHa

BHe 3aBUCMMOCTH OT TOro, ¢ KakKMMHU JOKYMEHTaMHU MPUXOAUTCS pado-
TaTh, Ha SKpaHE BCErJa PEKOMEHIYETCS OTOOpa)KaTh MaHEIM HHCTPYMEHTOB
CraHpapTHas, Bua, Tekyuwee coctosiHme, KomnaktHasa. Huxe npuseneHo co-
JIepKaHNE ITYHKTOB [NaBHOro MeHto.



1.1.1 Beinagarouiee MeH0 myHKTa Daii

B Bemapgaroniem mMeHto ®ann (puc. 1.2) Ha-
XOJIATCS OCHOBHBIE KOMaH/Ibl pabOTHI ¢ (paitiamu
IIOKYMEHTOB — Co3patb, OTKpbITbL, CoxpaHuTb U
T. M. 31€Ch K€ HAXOMITCSI KOMaHIbI MpeaBapH-
TEJIBHOTO MPOCMOTpPa JOKYMEHTA, IO3BOJISIO-
M€ OICHUTh, KaK CO3JaHHBIN uepTex Oyaer
BBITJIICTh HA JUCTE, U KOMaHJa BBIBOJAA JO-
KyMEHTa Ha Ievyarb. B HWKHEW 4acTu MEHIO
HAXOJUTCA CIIMCOK HEJTABHO PEIAKTUPOBAHHBIX

3 EI_Jaﬁn| Bug Cepemc  Cnpaeka  EwOnmoTer:

[J cosaare... Chrl+h

_ [3?' QOTEPEITE. .,

Chrl4-0

1 ENHEPTEN,_1.CDW

20 AOTeeTenomnact3a . Frv
a7 Fra

Brlxos,

Puc. 1.2. Brinmagaroniee MEHIO
nmyHkra Paun

JOKYMEHTOB. M0XXHO Hauyath paboTy C JOKY-
MEHTOM, MIPOCTO BHIOPAB €ro U3 3TOTO CIHUCKA.

Ema | CEPEHC BHENHMOTERK

CTpoKa coobweHkH | fix) | k?! !

| MaHENH HHCTPYMEHT OB

Crpagka

MaHens CEOACTE

NepeMeHHEIE

MeHeAwep BHEAHMOTEL, .,

» | CTaHA3pTHaA

» | KoMNaKkTHaA NaHen:e
Bra

v | Terywee COCTOAHME
¥ | MeomeTpHa

« | PasmMepbl

|

v | OBosHaYeHus

« | PedakTHpoEaHHeE

Puc. 1.3. Coneprkanue onuuii MEHIO
Bup / MaHenn NHCTpYMEHTOB

1.1.2 Beinagaroniee MeHo Buja

MeHio Bua TI03BOJIICT aKTHBH-
3UpOBaTh JIOOYIO0 MaHesb, BOCIOIL30-
BaBIIUCh CTPOKOU [laHenu WHcTpy-
MeHTOB. J[JI1 3TOro HY»KHO HIEJIKHYTh
JIEBOU KJIABUILIEH MBI B BBIIAIAI0-
IIEM MEHIO MO MYHKTY lMaHenu MHcT-
PYMEHTOB.

[TosiBUTCs BCHJIBIBAIONIEE MEHIO,
nokazanHoe Ha pwuc.l.3. Illenknys
MBIIIBIO 110 HA3BAHUIO HY>KHOW TaHe-
JI1 UHCTPYMEHTOB BO BCILIBIBAIOIIEM
MEHIO, YBHJMM, 4YTO IIepe]l BhIOpaH-

HBIM Ha3BAHHMCM IIAHCJIH ITOABHJIACH I'aJIOUKA B JKCJIITOM KBaJparc, a CaMa Iia-

HEJb 0TOOpaXaeTcsl Ha SKpaHe KOMIIBIOTEPA.
1.1.3 Beinmagamomee menro CepBuc

B BemanparomeM MeH0 CepBuUC Haxo-
MPA TOMOIIMA KOTOPBIX
MOKHO HaCTPOWUTh BUJ JIOKYMEHTA, THUII JIU-
HUM, TPOU3BECTH HACTPOMKH UHTEp(eiica, a
TAK)K€ TPOU3BOJAUTH PA3IUYHBIC PACUEThI

JISTCA  KOMAaHJIbI,

(Tuotmaab MOBEPXHOCTH, OOBEMBI U

DTO MEHIO SIBIISIETCS] KOHTEKCTHO 3aBUCHUMBIM.
CTpoKu 3TOro MEHIO nokas3ansl Ha puc. 1.4.

CEPEMC | Cnpaeka  BuEnMoTerk

MeHeaxep BHEAKOTEE, .,

?@ BrirpysuTe BCe BHONMOTERH Ckrl+Shift+F12

THnel aTpMEYTOE, ..

CTHAM IMHMAL ..

CTHIM WTPHXOBOK, .,

CTHAKM TEKCTOE. ..

THMBl OCHOBHEL: HAAMMCEH. . .
COhopMNEHHE YERTEMEA,

QhopMNEHKME TEKCTOBLIX AOKYMEHTOBE, ..

T.J.).

CTHNH CORUHMDHKALKA, ..

;J KanekynaTop

Puc.1.4. Bemagaromnee mexro Cep-



1.1.4 Beimagamomee meHio CripaBka

Brinanaroniee MmeHio CnpaBka MpeACcTaBiIsieT coO0M onpeiesIeHHbI Ha0op
MYHKTOB MEHIO, KOTOPBIM NpeaHa3Ha4YeH JjIsl BhI30BAa BCILUIBIBAIOIIUX MEHIO,
JTMAJIOTOBBIX OKOH MJIM KOMaH/I CHCTEMBI.

1.2 Tunsl JOKyMEHTOB

Jlns  Toro 4TOOBI
CO3JaTh HOBBIA JIOKY-

HoewiH gokyme HT g|

HoBbie gokymeHTl l W atnoHe! ]

MECHT, HEO00XO0IUMO

HIEJTKHYTh [0 KHOIIKE @ @ % %
CospaTb MU OJIHO- Yeprew  Pparmedt TEKZTDanIl Creumdmka... Eﬁopa Netans
BPEMEHHO HaXkaTb coOYe- e

Tanue kiaBuil (Ctrl+N). % | [omee | [om |
ITocnie aToro mosBUTCA
nuajioroboe OoxkHo Ho-
Bbll AOKyMeHT (puc.
1.5).

JlaHHO€ OKHO MO3BOJISIET BHIOpATh THIT CO3/JaBAEMOT'0 JOKYMEHTA.

1. YepTex — OCHOBHOM THUIM rpadudecKoro JTOKyMeHTa B CHCTEME

KOMIIAC. Yeptex coaepxut rpadpuyeckoe n300paxeHue u31eus B OJHOM
WJIM HECKOJIBKHMX BUJAaX, OCHOBHYIO HAJIITUCh, PAMKY U BCET/Ia COACPKUT OIUH
JIMCT 3aJJaHHOTO MoJib3oBaresieM gopmarta (puc. 1.6). daiin yeprexa umeer
pacupeHue .cdw.
2. ®parmMeHT — BCTIOMOTaTeIbHBIN THIT TPadUUECKOro JOKYMEHTA.
@parMeHT OTIMYAETCA OT YePTEKa OTCYTCTBUEM PAMKH, OCHOBHOM HAJIITUCH U
IpYrux 00BEKTOB 0(hOPMIIEHUSI KOHCTPYKTOPCKOro JOKyMeHTa. Bo ¢pparmenrax
XPaHATCSA CO3JJaHHBIC TUTIOBBIC PEIICHUS IS TTOCIIEIYIOIIETO UCTIOIb30BaHNUS B
Apyrux gokymenrax. @ain ¢pparmeHTa uMeeT paciupenue frw.

3. TekcToBbIi AoKyMeHT (paciuupenue ¢aina .kdw).

4. Cneuundmkaums (pacimpenue daitna .spw).

5. Co6opka (pacmupenue (aitna .a3d).

6. [Oetanb — TpexmepHOe MojearupoBanue (paciupenue gaiina .m3d).

Puc. 1.5. lnanoroBoe okHO AJisi BbIOOpaA TUIA TOKYMEHTA

1.3 IlaHe/IM MHCTPYMEHTOB

s ynooctBa pabotsl B cucteMe KOMITAC uMeroTcss MHOTOUHCIICH-
HbIC TIaHEJM WHCTPYMEHTOB C KHOITKAMH, KOTOpPBIE COOTBETCTBYIOT OMpEe-
JICHHBIM KOMaHJlaM CHCTeMbl. Ecim ykazaTenh MBIIN 3ajepKaTh Ha KaKOu-
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MO0 KHOIMKE IMaHeId WHCTPYMEHTOB, TO YEpPE3 HEKOTOPOE BPEMS MOSBUTCS
Ha3BaHUE ITOW KHOIIKH, a B CTPOKE COCTOSIHMM — KpaTkas pacimudpoBKa ee
neucTBus. (g akTUBU3alMU KHOIIKM YCTAaHOBUTE HA HEE YKAa3arellb MBILIU U
LICTIKHUTE JIEBOW KiaBumend. KHONKM, UMEromye MaJICHbKAM TPEYTOJbHUK B
MIPaBOM HWKHEM YIJIy, MOTYT BbI3bIBaTh PACIIMPEHHYIO (JIOMOJHUTEIHHYIO)
[IaHEIb UHCTPYMEHTOB. [l 3TOro Ha TakoW KHOIKE HYKHO IIpUJIEpKaTh Ha-
YKaTOW JIEBYIO KJIABUIY MBIIIN, U Y€pe3 HEKOTOPOE BpPEMs ITOSABUTCS PACILIHU-
pEHHas IIaHEIb UHCTPYMEHTOB C KHOIKAMHU, ONPEACIAIOLIMMU Pa3IAYHbIC
CrocoObI ACHCTBUAL.

1.3.1 Ilaneab nHcTpyMeHTOB CTaHAApPTHAS

[Tanenb uHCTpYMEHTOB CTaHAApPTHAsA NMPUCYTCTBYET MPAKTUYECKU BO BCEX
OKHAax B Pa3JIMYHBIX PEXKHUMAX pabOThl ¢ OOJIBIIMM WU MEHBIIUM HAaOOpOM
KHOIIOK BbI30Ba 0OmMX KoMaHia. Hipke mpuBeneHa pacmmdpoBKa KHOIOK
ATOU IaHEJI!.

~d
[=*  OTKpbITL — BBEI3BIBAET JIHAJOrOBOE OKHO BbiGepute dannbl ans ot-
KpbITUS.

= CoxpaHnTb — BBI3BIBACT JUAJIONOBOE OKHO BbiGepuTte channbl gna 3a-
NMUCK, C TIOMOIITEI0 KOTOPOTO MOXKHO COXPAHUTH (hailJl.

| MeyaTb — MO3BOJIIET HACTPOUTH MMAPAMETPHI BHIBOJA TEKCTOBOTO J10-
KyMEHTA Ha Ie4arh.

[k | MpenBapuTenbHbIN NPOCMOTP — TTO3BOJISAECT MIEPEUTH B PEKUM MPE-
BAPUTEILHOTO IMTPOCMOTPA U TIEYATH JOKYMEHTOB.

| & BobipesaTb — yAaJIsieT BbIJEICHHbIE OOBEKTHI U MOMEIIAET UX B Oydep
oOMeHa TaHHBIMH.

KOHMpOBaTb — I[ef/'ICTByeT TaK K€ KaK M KHOIIKAa Bblpe3aTb, TOJIBKO
BBIJICJIICHHBIC OOBEKTHI OCTAIOTCSI HA MECTE.

2 BctaBuTb — MO3BOJISIET BCTABUTHL KOIIUIO COAEPKMMOro Oydepa oOMe-
Ha.

| ™ OTMEHUTL — OTMEHSET MpEeabIIYIIEe ICUCTBUE TTOIB30BATEIS, 4 KHOM-
Ka | MoBTOpUTL — BOCCTaHABIUBACT OTMEHEHHOE ICHCTBHE.

MeHemxep 6MGNMOTEK — BKJIIOYACT WM OTKJIIOYAET OTOOpaKEHUE Ha
skpaHe MeHepxepa 6ubnuotek — cucrteMy ynpasienuss KOMIIAC-
OnOIMOTEKaMU.

fi) | NepemeHHble — BKIOYAET MIIM OTKIFOYAET OTOOpaKEHHE HA SKpaHe
JIMAJIOTOBOTO OKHA MepeMeHHble 171 paboThI C NEPEMEHHBIMU U YPaBHEHHUSI-
MU rpauyeCcKoOro JTOKyMEHTa DCKU3.
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Puc. 1.6. PaGouee okHO mpH BbI30BE JOKyMEHTa YepTex

1.3.2 ITanesapb uacTpymeHnToB Buj

I/IHCTPYMGHTaHBHaH naHeias Bwup BKIIro4aer KHOIIKHM, COOTBCTCTBYIOHIIHC
OIIpCACJICHHBIM KOMaHaM:

Q@& @10

OpakxeHus U3JeIus.

KHOIIKHM, TMO3BOJISIIOIINE YIPABIATh MacliTaboM H30-

K v YnpaBneHue opueHTaumen Moaenu — BBIBOJUT Ha DKPAH AUAJIOTO-
BO€ OKHO OpmeHTauus Buga. Pabotaer nmpu BKIIOUEHUH JTOKyMEHTa [eTanb.

& CABWHYTb — IIO3BOJISIET CABUHYTH U300paKeHUE B aKTUBHOM OKHE.

8



= Mpuonuauntb / oTtAanNUTb NM3obpaxeHne — I03BOJIACT IIJIABHO MEHATh
MaciTad, npulInkxas Wik OTAAJAS U300paKeHHE.

]

% 06HOBUTL ns3obpaxeHue — MO3BOJIAET OOHOBUTHh M300pAKEHHUE B AK-
TUBHOM OKHE. [Ipu 00HOBIEHUM MacIITad OTOOpaKEHUS IOKYMEHTA B OKHE HE
M3MEHSETCHA.

El MokasaTb Bce — U3MEHsET MacIITad OTOOPAKEHUS B AaKTUBHOM OKHE
TaKuM 00pa3oM, YTOOBI B HEM ObLIT BUJIEH MOJHOCTHIO BECh JIOKYMEHT.

1.3.3 Ilanesb HHCTPYMEHTOB « Tekyiee cOCTOSIHUE)

- -

o -

|ths0 -

"...+‘,|H‘

O S A R

OOuuii BUJ NaHeJId UHCTPYMEHTOB TeKyliee COCTOSIHMEe 3aBUCHUT OT pe-
KHMa, B KOTOpOM pa0boTaeT cuctema. Tak oHa BBITJISIAUT MpU padboTe C JOKY-
MEHTOM YepTex.

Komannsl pexxriMa paboThl CUCTEMBL:

+4 . o
| 50 Tekywmii Wwar Kypcopa — B II0JI€ CIIpaBa 0TOOpaXkaeT 3HAUEHHUE
Imara Kypcopa, TO €CTh PacCTOSHHE, Ha KOTOPOE IEPEMECTUTCS Kypcop Ipu

OIHOKPATHOM HAKATHH KJIaBUIIIHU IICPCMCIIICHHA.

|® - CocrosiHMe BMAOB — BBIBOAUT HA JKPaH AUAIOrOBOE OKHO Co-
CTOSIHME BMAOB, B KOTOPOM MOKHO M3MEHHUTh MapaMeTPhbl CYIIECTBYIOIIHX

BUJIOB N CO31aBaTb HOBBIC BU/IbI.

g0 - Tekywmm cnon — BBIBOAUT Ha DKPAH JUAJIONOBOE OKHO CocTosiHue

cnoee, B KOTOPOM MOXHO U3MEHUTH MapaMeTpbl CYIIECTBYIOLINX CJIOEB U CO3-
JIaTh HOBBIE CJIOU.

? -
|_ HacTpoiika rmo6anbHbiX NPUBA30K — IMO3BOJISICT BKJIIOYUTH WU
OTKJIFOUUTH KaKue-T100 I1o0albHbIC MPUBSI3KUA U HACTPOUTH UX pabOTYy.

? .
. 3al'lpeTMTb NPUBA3KN — OTKJIIOYACT ACHUCTBHUC BCEX rJ100aJIbHBIX IIpu-
BA30K.

i CeTKa — IO3BOJISIET BKJIKYHUTH WU OTKIIFOYUTH 0T06pa)KCHI/Ie BCIIO-
MOTraTeJabHOM CETKH B aKTUBHOM OKHE.

M NokanbHaa cucrtema KoopAuWHAT — IIO3BOJIACT CO3AaBaTh B TCKYIICM
BHUJAC YCPTCIKaA NI Q)parMeHTa Pa3JIMYHBIC JTOKAJIIbHBIC CUCTCMbBI KOOPJAHWHAT.

1 OpToroHanbHoOe YepyeHue — CIIYXKHUT IS [IEPeXo/ia B PEKUM OPTOTO-
HaJIbHOTO YEPUECHHS.

% 25BN 7T KoopamHaThl Kypcopa — 0TOOPaXkKaIoT TEKyIUe 3Ha-

YEeHUs1 KOOPAMHAT Kypcopa Mo OCSIM B TEKYILEW CUCTEME KOOPUHAT.

9



1.3.4 I1aneab nHCTPYMEeHTOB « KommakTHas»

HNuctpymenTanbHas naHens KommakrHas oOnerdaer nepekitoueHue Me-
XKy WHCTPYMEHTAJbHBIMU TAHEISIMU M SKOHOMHUT Iojie pabodeil oOnacTw.
IIaHenb CBOMCTB NIpeAHA3HA4YE€HA IS YIIPABJIECHUS MPOLECCOM BBINOJIHEHUS
komaHbl. Bximagku Ilanesm cBOMCTB colepKar NoJsl U NEPEKIIIOYATENH, TIPU
IIOMOIIU KOTOPBIX MOKHO HETMOCPEACTBEHHO ONPENEIATH I1apaMeTphl CO3aBae-
MBIX OOBEKTOB U OINpPEAENATh MX CBOMCTBA. KommuecTBO BKIIQJAOK 3aBUCHT OT
KOHKPETHOM KOMaHJibl. UTOOBI MEpelTH Ha HYXHYIO BKIAJKY, HEOOXOIUMO
IIETKHYTh MO HEH JieBOM kiaBuiied Mbimu. Ha pucynke 1.7 mzoOpakeHbl
KHOIIKM, TIO3BOJIAIOIIME IEPEKIIIOYATCS MEXY HHCTPYMEHTAIBHBIMU I1aHE-
JISIMU.

— KHOIIKA BbI30Ba CTPAHUIIBI «I'€OMETPHUS;

— KHOIKA BbI30Ba CTPAHUIIBI «Pa3pe3bhy;

— KHOIMKA BbI30Ba CTPAHUIIBI «0003HAYEHUS Y,

— KHOIMKA BbI30BA CTPAHUIIBI «PeIaAKTHPOBAHMS;
— KHOIKA BbI30Ba CTPAHUIIBI «I'€OMETPHUS;

— KHOIKA BbI30Ba CTPAHUIIBI «IIApaAMeTPHU3 AU,
— KHOIMKA BbI30Ba CTPAHUIIBI «M3MEPEHUsD;

— KHOIMKA BBI30BA CTPAHUIIBI «BbIJIEJTeHUSD;

S YEA D

Puc. 1.7. Hazuauenne KomnakTHOM naHenu

1.3.5 Ilaneab nHCTPYMEeHTOB «laHenb cBONCTB»

MaHenb CBOWCTB CIYXUT ISl YIPaBICHUS MapamMeTpaMud KOMaHAbl U
MPOIECCOM MX BBIOJIHEHUSA. [Ipr ’TOM BO3MOXKHBI pa3InyHbIE MPE/ICTABICHUS
oaHOM U ToM ke MaHenu cBomncTB. Hammpumep, Ha puc. 1.8 npeacraBieHo u3o-
OpaxxeHue MaHenu cBOWMCTB MPU BHITOJIHEHUU KOMaH/ Ibl OKPY)XXHOCTb.

J S [l vlenp 177503 247191 || Pagiyc Deu[C] 4 Cruge
i@,

Puc. 1.8. Bux NaHenu cBOMCTB 11pu BEINIOJIHEHNH KOMaH1bl OKPYXHOCTb

Cnesa ot MaHenu cBonCTB pacnoiokeHa MaHenb cneunanbHOro ynpas-
neHus (puc. 1.8), koTopasi MO3BOISET KOHTPOIUPOBATH MPOIECC BBHIMOJHEHUS
TEKYILIEH KOMaH/IbL.

B MaHenu cneunansHoro ynpaBneHuss pacioiaokeHbl U300paKEHUS Clie-

OYIOIINX KHOMOK:
" Co3paTb 06BLEKT — (PUKCUPYET CO3aBACMbIil MJIH PEIaKTUPYEMBIN
00beKT. Mcnonb3yeTcss B TOM ciydae, €Clid OTKJIFOUEHO aBTOMATUYECKOE CO3/1a-

HUE 00BEKTA.
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@ nNpepBaTb KOMaHAy — 3aBEpIIACT BHIIONHEHHE TEKYIIEH KOMAHIbI
BBO/Ia WJIM PEIAKTUPOBAHUS OOBEKTA.

|FI|.rtu

= ABTOMaTUuYecKoe co3fiaHuMe o6bekToB — (II0 YMOJYAHHUIO HaXaTa).
Ecnu ocTtaBuTh 3Ty KHOMNKY HaXKaTOM, TO BCE OOBEKTHI OyIyT CO3/1aBaThCsl HEME/I-
JIEHHO TIOCJIE 3aJaHus HEOOXOAMMOro KOJMYeCTBa MnapaMmerpoB. Eciu KHOIka He
Ha)kaTa — rapamMeTpbl MOYKHO BapbUpPOBaTh, OIIEHUBAs X MPaBUILHOCTH 110 (paH-
TOMY (KOHTYp B TOHKHX JIMHUAX) OOBEKTA.

Z BbI30B CNPaBKM — [I03BOJISIET MOJIYYUTh CIPABKY IO BHITTOJTHEHUIO TE-
KYIIEW KOMaH/IbI.

B 3anoMHUTL cocTosiHMe.

1.3.6. I1anesib HHCTPYMEHTOB «leomeTpus»

Kaxnass kHOIIKa IMaHen MHCTPYMEHTOB [eoMeTpuss UMEET CBOE Ha3Haue-
HUE€ U pacupeHue. PacimpeHHble KoMaHabl TO3BOJISIIOT MOTY4aTh N300pasKEHUS
MPUMUTUBOB PA3JIMYHBIMU CIIOCO0AMHU (C MCIIOJIB30BAHUEM PA3IMYHBIX OILIWK).

Ha3HaueHne KHOIOK aHeau NHCTPYMEHTOB FeomeTpus.

|+ Touka — CTPOUT NMPOU3BOJIBHO PACIIOIOKEHHYIO TOUKY PH 3aJaHUN €€
ITOJIOKEHUS.

~7.| BcnomoraTenbHasi npsAMas — CTPOUT NPOU3BOJIBLHO PACIOIOKEHHYIO

F

PSIMYIO.
== OTpe3oK — CTPOUT MPOU3BOJIEHO PACIIOJIOKECHHBIA OTPE3OK.

{2, OKpYXHOCTbL — CTPOUT IIPOU3BOJIBHYIO OKPYKHOCTE. HeoOxommmo yka-
3aTh LEHTP OKPYXKHOCTH, 3aTEM TOYKY, JIEXKAIIYIO HA OKPYXKHOCTH.

{=% [lyra — CTPOMT OIHY MM HECKOJBKO ITPOMU3BOIBHBIX AyT. Heobxoam-
MO yKa3aTh IICHTPAJIbHYIO, a 3aTeM HaYaIbHYIO U KOHCYHYIO TOUKH JAYTH.

«E% 3nnunc — CTPOUT IIPOM3BOJIbHBIN 3JuAIC. HyXKHO yKa3arh LIEHTpaJIb-
HYIO TOYKY JJUIAIICA U KOHEYHYIO TOYKY IEPBOU IIOJIYOCH, & 3aTEM KOHEUHYIO
TOYKY BTOPOM ITOJYyOCH DJUIMIICA.

fil HenpepbiBHLIN BBOA 00BEKTOB — CTPOUT MOCJIEAOBATEIILHOCTE OTPE3-
KOB, IyT WX cIulaiiHOB. [Ipy BBOJIe KOHEUHAsl TOYKA CO3/IaHHOIO0 OOBEKTa aB-
TOMAaTHYE€CKA CTAHOBUTCS Ha4YaJIbHON TOYKOM clieayromiero oobekra. Mcmoib-
30BaTh 3Ty KOMaHAYy yJ00HO, HampuMep, NpHU IMOCTPOECHHUU KOHTYypa JETalH,
COCTOSIILIETO U3 O0BEKTOB PA3JIMYHOIO THUIIA.

£, KpuBas Be3be — cTpouT KpuBYI0 besne. Heo6X0mmMo mocienoBaTes-
HO yKa3aThb TOYKH, Y€pe3 KOTOphbIE JIOJDKHA mpoulTth KpuBasd. s dukcanuu

co3/laHHON KkpuBoi be3be HaxMUTE KHONKY * Cos3paTtb o6bekT Ha MaHenwu
cneuuvanbHOro yrnpasrneHus.
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il ®acka — CTPOHUT OTPE30K, COSAMHSIONINN JIBE TIEpECeKArOUecs psi-
MEIE.
~i CKkpyrneHue — CTPOUT CKPYTJIEHHE MEXY IBYMS TEPECEKAIOIIUMHUCS
oOBbeKTaMu Iyroil okpyxHoctu. Ha MaHenu cBoicTe B mosie Paguyc HYKHO
BBECTU 3HAUCHHUE pajJuyca CKPYIJICHHUS M yKa3aTh JBa 00BEKTa, MEXIYy KOTO-
PBIMH HY)KHO TIOCTPOUTH CKPYTJICHHUE.
. NpAMoyronbHUK — CTPOXT MPOU3BOJILHBIN TTPAMOYTOJIbHUK.
@ CobBpaTh KOHTYp — MO3BONAET CPOPMUPOBATE KOHTYp, HMOCIEIOBA-
TEJIbHO 00XO0/Is MEPECEKAIOITUECS MEXKTY COO0H reOMeTpUYECKUE OObEKTHI.
%. IKBNANCTAHTA KPMBOW — CTPOMUT DKBUAUCTAHTY KaKOTO-IN00 ITeOMET-
PUYECKOTO OOBEKTA.
£¥ LUTpuxoBKa — BBIMOJHSACT ITPUXOBKY 3aMKHYTOT'O KOHTYpA.

1.3.7 PacmiupeHHbie KOMaHAbI NAHEJIHM HHCTPYMeHTOB «I'eomeTpus»

JIns BBI30BAa PACIIMPEHHOM MAaHENM WHCTPYMEHTOB, KaK YK€ YIOMHHA-
JIOCh paHee, HeOOXOAUMO YAepKaTh JEBYIO KJIIABUIIY MbBIIINA HAKATOW HA HYX-
HOM KHOIIKE. Yepe3 HEKOTOpOe BpeMs IMOSBUTCA PACIIMPEHHAS MAHENIb UHCT-

PYMEHTOB C KHOITKAMH, YKa3bIBAIOIITUMHU BO3MOKHBIE BAPHAHTHI paOOTHI.
O

6 & 9 | — PpaCIIUPCHHBLIC KOMaHbl KHOIIKH OTpe3OK;

5 = PR £l — pacumpenHble KOMaHIB KHONKHM Bcnomora-
TenbHas nNpsimas;

c.eacumel- paciMpeHHble KOMaHIbl KHOIKHA OKpPYXHOCTb;

(9 el R A o ] pacIIMpeHHbIE KOMaHIbl KHOIKH [lyra;

@ oo ) | — pacuMpeHHbIe KOMaH/Ibl KHOTIKH JMvnc;

B 0= &l - pacmupennsie KOMaHIBI TOCTPOEHHS KHONMKH MHoro-
YrOmnbHMUK.

Bo3MOXHOE MCIOIB30BaHUE HEKOTOPBIX PACIIMPEHHBIX KOMaH] KHOIIKH
OTpe30k [TAHEIN HHCTPYMEHTOB FeoMeTpusA NTOKa3aHbl HAXKE:

[~ % iﬁ ¢ ﬁff 96| paclIMPEHHbIE KOMAHIbI HOCTPOEHUSA OTPE3KA:
1 2 3
1) napannenbHbI oTpe3ok. [locTpoeHus Ha YepTexe: a) ykazaTh rpadu-
YECKUM KypCOpOM MpsiMyIo (Touka p1), KOTOPOHl JOJKHA OBbITh MapasijieibHa
HCcKOMas mpsiMas; 0) 3a/1aTh YMCJICHHOE 3HAYEHUE PACCTOSIHUS MEXIY Mapai-
JIEJLHBIMU MPSMBIMHU B MIAHEJIM CBOMCTB OKHA «PaccTosiHuey; B) yKas3aTb I'pa-
(bUUeCKUM KypCOpOM JIB€ TOUKHU p2 U p3, MPUHAIJICKAIIUM BCTIOMOTaTEIbHBIM

MPSIMBIM, OTPAHUYMBAIOIINM JUTMHY HapaJjIeIbHOro oTpeska (puc. 1.9).
2) nepneHAUKYNSIPHbINA OTPE30K: a) yKa3aTh rpapueckum Kypcopom

12



Puc. 1.9. [loctpoenue oTpeska, mapayuiebHOTO 3aaHHON MPAMOM

npsMyto (Touka p1), KOTOPOH JTOJKHA OBITh NEPHEHAUKYISIpHA Apyras mpsi-
Masi; 0) yKazaTh rpauuecKuM KypCOpOM IMOCIEI0BATENBHO JIBE TOUKH p2 U p3
(puc. 1.10).

2
P o p3
Puc. 1.10 IlocTpoenne oTpe3ka, NEPHEHANKYIAPHOTO 3aJaHHON IPSAMOi
3) kacaTenbHbIA OTPE30K Yepe3 BHELLHIOK TOYKY: a) yKas3aTh rpaduue-
CKHM KypCOpPOM KpHBYIO (TOYKa p1), K KOTOPOH NOKHA OBITH MPOBEJEHA Ka-

caTenbHas npsmMas; 0) ykazarb rpaUecKuM KypCOpOM TOUYKY p2, 4epe3 KO-
TOPYIO ITPOXOJIUT KacaTesbHas npsiMast (puc. 1.11).

Puc. 1.11. Iloctpoenue oTpeska, KacaTeabHOTO K OKPYKHOCTH

1.4 IlocsienoBaTeIbHOCTH BBINIOJIHEHUS] PA004Yero Yeprexa
«IlocTpoenue BUI0BY»

1.4.1 Co3nanmne 10KyMEHTOB

JI71s1 TOro 4TOOBI CO3/1aTh HOBBIN JJOKYMEHT, HEOOXOAMMO:
1) U3 BBINIa1atONIEr0 MEHIO MyHKTa Pann BeIOpaTh koMaHly Co3paTh;
2) B OSIBUBIIEMCS JUAJIOTOBOM OKHE (pHC. 1.5) MIEIKHYTh MBIIIBIO 110
MMUKTOrpaMMe JJOKYMEHTa, KOTOPBIA HY>KHO CO3/1aTh, — YepTex.
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1.4.2 3aianne MMeHHU YepTeka

[locne co3nmanus AOKyMeHTa YepTex MOSBHUTCS padouee Mojie ¢ U30-
Opaxxennem ¢gopmara A4 U HaMMEHOBaHUEM YepTexa — «YepTex 6e3 ume-
HW». COXpaHUTE ATOT JTOKYMEHT, IPUCBOMB €My UMs — «[locTpoeHue Bu-
AoBy». J11s1 3Toro He0OX0AMMO:

1) BbIOpaTh NyHKT ®Pann / CoxpaHUTb Kak...;

2) yKa3aTh B MOSIBUBILIEMCSI OKHE MAaNKy, e OyJeT COXpaHEH JaHHBIN J10-
KyMEHT (HarpuMep, Mou AOKYyMeHTbI);

3) B nosne Ums BBectu «MocTpoeHne BMAOB);

4) B mosiBUBILIEMCsl OKHE MHdopMaumsa o JOKyMEHTE Ha BKJajke O6wme
cBefeHUsi BBEIUTE CBOIO (aMMIIMIO, UM U OTYECTBO U, €CIU HEOOXOAUMO,
KOMMEHTapHUH K JOKYMEHTY B OKHE C COOTBETCTBYIOIIMM Ha3BaHUEM.

1.4.3 Hacrtpoiika ¢popMaTa 4yeprexa

IIpu co3gaHuu yeprexa MOXKET IIO-
TpebOBaTbCs M3MEHHUTH (opMar JHCTA,
WPUQPT U BHEIIHUI BUJI OTAEIBHBIX 3JIe-

JEpEED NOCTROEHHA

MEHTOB. [l 3TOro HEOOXOAMMO IOJY- =T ST AP
YUTh JOCTYN K HacTporkam ¢opmara. R a——
Jli1st aTOTO:!
NapaMeTpel TEKYLWEND YEpTEXE, .,
1) Ha paboueM moJie YepTexa IIelIK-
HUTE IPABOW KHOIIKOW MBIIIA U U3 I0s- MzHEDHTE r

BUBIIErocsi MeHIO (puc. 1.12) BwIOepuTe
NyHKT MapameTpbl TeKyLlero Yeprexa;

2) B NOSIBUBILIEMCS IMAJIOTOBOM OKHE «[MapameTpbl» BbIOpaTh cTpoky Ma-
pameTpbl NUCTa, a 3aTeM CTpoky Popmar (puc. 1.13);

3) MIENKHYTH JIEBOM KHOIKOW MBIIIK MO CTPOKE Popmart; OSBUTCS JUAJI0-
rOBO€ OKHO, B KOTOPOM HEOOXOJMMO yKa3aTh TpeOyembiil hopmar ymcra. 3a-
KOHYMB BBIOOp (opmara U €ro OpUEHTALMI0 Ha padoueM Iosie, HeOOXOIUMO
IIEIKHYTh Ha KHONKE OK.

Puc. 1.12. Jluamorosoe okxo NapameTpbl

1.4.4 MacmradupoBanue u300pasKeHust

Ha pabouem mosne Hauano oTcuyeTa KOOPAUHAT BEACTCSA OT JICBOTO HUXK-
Hero yria yeprexa. Ha nanenu Bua ykazan Mmacmtad n3o0paxxeHus
yepTexa KHomKon ¥~ — Tekywmn macwra6. /[ nu3sMenenus maciiraba
M300paKeHUsI HYKHO yKa3zaTeJeM BKIIOYNWTH KHOMNKY PACIIUPEHUS U BBI-
OpaTh He0OX0oaUMBIN MacTad (puc. 1.14).
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[Ipy HEOOXOIUMOCTH YBEIMYEHHUS UM YMEHbIIEHUs (hopMara yepTexa
pu paboTe ¢ U300paXKEHUIMH TPOKPYTUTHh KoJieco Mbiu. Eciu ¢popmar
yepTeka HEYyIa4HO PacIiooKeH Ha paboueM IoJie SKpaHa, MOKHO Kypco-
pOM IepeMenaTh ero, meyikas o KHONKE #*| UM %! TO0JIOCHI MPOKPYTKHU

[Napame Tpbi
Eumema] HoBele gokymeHTEl | EKYILMA YepTes | Tekywes okHo
|l epoxoBaTocTE ~ P OpraT NUCTa
OTENOHEHKA DOpMEl 1M GaZa §
2aronoEok, TataHLEl f* CranaapTHeiii OpMeHTaWMS
Auefika Tadnuuel OfasHaveHHe b
NuHKA pazpezacedeHUn A3 - {* ropusoHTaNEHaA
Crpenka B3rnaga EbarroeTs .
NuHKA pazpeIEa " BepTHRAanEHaA
MNepekprIBatWMECA OOBEKTEI 1 j
+- JG0sHAYEHUE MBMEHEHKA
=1~ MNaparerpel NUCTa " MonbsoBaTenborME
Fopraar
Bua ; '
CHOBHSA HagnUcE
QpopraneHHe
PaztieHie Ha 30HE!
T E¥HUYECKME TREOOESHMA
HeykasaHHaA WepoXoBaToCTE
T afnuua MstEHEHMRA
[apar4eTouzaumna bt
(] 4 OTreHa Crpaeka

Puc. 1.13. InanoroBoe okHo IMapametpsi

710 T€X MOp, NTOKa YEePTEXK HE 3aliMET HY>)KHOE BaM pacrioioxenrne. MoxHo Boc-
TI0JIB30BATHCS TAKXKE KHOMKOM %4 — CABUHYTL Ha MaHENH

0389573 - Bua.

0.5 Jlnst yBenuyeHust macmrada n300pakeHusl B OKHE I0-
123 CTPOEHUN MOYKHO BOCITOJIb30BaTbCA MHCTPYMEHTOM YBe-
30 NAYNUTb MacliTab paMKOW, PaCHOJIOKEHHBIM HA IMAHEIH
4.0 MHCTpYMEHTOB Bupa. Ilpy ncnonb30BaHUM 3TOM KOMaH/IbI

Puc. 1.14. Komanza HYXKHO rpa)MyecKHM KypCOpPOM yKa3aTh 00JaCTh IKpaHa,
Tekywmit MacwTab  y3o6paskeHre B KOTOPO HEOOXOIUMO YBEIUYUTb.
U ee paclIupeHue
J{71s1 5TOr0 HEOOXOUMO:

1) yka3aTh IIETYKOM MBIIIN JIEBBIA BEPXHUN Yroyl OrpaHUYHUBAIOLIETO
MPSIMOYTOJIbHUKA;

2) yka3aTh MpaBbli HUKHUN YO OPSIMOYTOJIbHUKA.

ITocne aToro BelIeNIeHHAs: 00J1acTh OYJIET YBEJIUUYCHA.
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1.4.5 BbiOOp TMIIOB JMHUN MOCTPOCHUS U300PAKEHU I

[Ipu mocTpoeHUU reoMEeTpUYECKUX 0OBEKTOB BO3MOXKHO MCITOJIb30BAHHUE Pa3-
JUYHBIX TUNOB JuHUM, ycTaHoBieHHbIX ['OCT 2.303-68. [{ns »TOro wuc-
MOJIB3YIOT PACIIUPEHUE KHOMKH CTWUNb, pacnoyiokeHHoW Ha MaHenu cBoMm-
CTB IIPU BKJIIOYEHUU COOTBETCTBYIOIIECH KHONMKH MHCTPYMEHTAJIbHOM IaHEeIn
FeomeTpus (puc. 1.15).

————— CICHOBHAA

—— ToHkaq
- —— (ceBaq
— WTpHxoEaA
——————— ¥TONWeEHHAA
— - - — [¥HETHR 2
- —— (JCEBaA OH,
— LUTpHXOEaA OCH,
BcnomoratensHas
——— /1nA nKHKK 0BpEIES

Apvrod cTHAR

Crume |- &

- O
@

v 59182565554 || n2 |
. e

4 S OTPEsoK /

| gwe b

Puc. 1.15. Be1bop TMIOB JTHHUI

1.4.6 KomnonoBka n300paxeHii OCHOBHbIX BU/I0B J1€TAJIH

B nHXe€HEepHOM MpPaKTUKE MPU BBHINOJHEHUU YEPTEKEW HAYMHAIOT I10-

CTpOCHHA C KOMIIOHOBKH YCPTECIKA, OIIPCACICHUA KOJINICCTBA U PACIIOJIOKC-
HHs1 OCHOBHBIX BHJOB. HOI[ KOMIIOHOBKOM ITOHHUMAETCS TakKoe PacIoIoKC-

HHE W300paKEHUN Ha dYepTeKe,
npu KOTOpoM pabodyee moje 3a- |
HATO W300paKEHUSIMH PaBHO-
MepHo. [{na m3o0paxkenus: raba-
PUTHBIX TPSMOYTOJBHUKOB IIEje-
c000pa3HO UCIOJIb30BaTh KOMaH-
oy BcnomoraTtenbHble npsiMble.
KHonka -.| ee BpI30Ba pacmoso-
’KE€Ha Ha MHCTPYMEHTAJIbHON Ma-

Henu FeomeTpusa (cMm. 1. 1.3.6). EW ===
BcmomorarenbHbIe npsMbie  HL, = o
IIPUMCHAIOT JJI TOYHOT'O IIO3M- Puc. 1.16. BciomoraresibHbI€e IIPSIMBIE,
MUOHUPOBAHUA Fpa(I)I/I‘{eCKOFO 3aJaI0IIMC TOJI0KECHUEC OCHOBHBIX BH-

Kypcopa PegynBTaT pa60TBI C 0B Ha pa6oqu IIOJIC YEPTECIKA
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MHCTPYMEHTOM BcnomMmoratenbHas npsimas npeacrasieH Ha puc. 1.16.
JI1st ynaneHusi BCIOMOraTeNbHbIX JJMHUN UCTIOJIb3yeM KoMaHly PepakTop/
YpanuTtb / BcnoMoraTtenbHble NMHWUK U Touku / B Tekyliem Buge.

1.4.7 IlocTpoeHue U300pakeHUl OCHOBHBIX BUI0B JA€TAJIU

Hcxonuble naHHbIE 171 BBINOJHEHUS JlabopaTopHoi padoThl Ne 1 3ana-
IOTCSI KaK B BUJE€ aKCOHOMETPUUECKOT0 U300paKEHU JIETalli CO BCEMHU HE00-
XOJIUMBIMU JUIsI TIOCTpOeHUs pazmepamu (puc. 1.17 a), Tak U KoopJauHATaMU
Touek (puc. 1.17 6) ee nByx BugoB. Ha puc. 1.17 noka3zansl 00a BapuaHTa 1Jis
PAa3IUYHBIX JETAJIEH.

Jlnst moctpoeHus: n300pakKeHUM JeTaau Mo 3aJaHHbIM pa3MepaM Cyllie-
CTBYET HECKOJbKO BAapHWaHTOB BBOJA 3Ha-
yeHuil B noisia MaHenu cBowicTB. PaccMoT-
pUM JIBa BapuaHTa Ha MPUMEPE IMOCTPOe-
HUS OTPE3KOB.

llepsbiii cnocob:

a) TEepPeMEeCTUTh Kypcop B TOUKY, KO-
Topast Oyaer HawyaioM oTpe3ka. Ilo mepe
nepeMenieHus Kypcopa B nose T1 Oynyt
OTOOpaXaTbCsli KOOPAMHATHI MECTa IOJIO-
YKEHUS Ha4aJIbHOW TOYKHU OTPE3Ka,

0) WENKHYTh MbIIIbIO. B mone T1 aB-
TOMATUYECKA OyAyT BHECEHBbI 3Haye-
HUS KOOpJMHAT YKa3aHHOW TOYKH. Ha
MEepEKIIIoYaTesie psAaoM C IMOJIEM OTO-

Opa3uTcs mepeKpecTre, yKa3blBarolee 12
Ha TO, 4TO MapameTp 3aUKCUPOBaH;
B) IEPEMECTUTh Kypcop B TOY-
Ky, KOTopasi OyAeT KOHILOM OTpe3Ka. 77
ITo mepe nepemenieHus Kypcopa B 1o- 5)
e T2 OyAyT yKa3bIBaTbCs KOOPJAWHA-
THI MECTOIOJIOKEHHS Kypcopa. OJ:[HO- Puc. 1.17. I/ICXOI[HBIGUJIaHHBIe 3a1aHUA
6 1abopaTOpPHON PabOTHI:
BPEMEHHO B 107i¢ HnunHa Oyzxer YKa: a) U30MEeTpHUYECcKas MPOEKIIMS IeTaNH;
3bIBAaTBCS PACCTOSHHUE OT Ha4daJlbHOU 6) KOMIUIEKCHBIH 4epTek AeTaTH

TOYKH OTpe3Ka J0 TEKYIIETO IMOJIOXKe-

HUS Kypcopa, a B noJjie Yron — yroia gantoma otpeska (puc. 1.18). g Tou-
HOTO TTO3UIIMOHUPOBAHUS BTOPON TOYKH 3aJIalTe JIJTMHY OTPE3Ka U yrojd €Tro
HAaKJIOHA K OCH X.
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Bmopoii cnoco6 — BBOJI 3HAUEHUI KOOPIUHAT [lnuna 57 6027
TOYeK: Hron 37.9211

a) WIEJIKHYTh JABaXJbl MbIIIbI0 Ha [MaHenwu
CBOWCTB B TEKCTOBOM I10JI€ KOOPAUHAT 110 OcH X.
Conepxumoe 1mojst BbIenUTCsA. OHO JTOCTYNHO 5
IUISl pEAAKTUPOBAHUSA,

0) BBECTU C KJIABHATYpPbl HY)KHOE€ 3HaueHue Puc. 1.18. Ilocrpoenne oTpeska
KOOPJIMHATHI HaYaa OTpe3Ka Mo ocu X; [0 €ro ATMHE 1 YLy HaljoHa

B) Haxarb kiaBuinry Tab. Kypcop nepemecTuTcs B TECTOBOE MOJIE KOOPIH-
Hatel Y. [lone craner moctynHo s pepaktupoBanus. [lociie BBoga koopau-
HaThl Y HaxkaTh KiaBuily Enter nis ¢ukcanuu BBOJa KOOpAWHAT Hayajla OT-
pe3Ka — Touka 1;

I) aHAJIOTMYHO BBOJMM 3HAYEHUS KOOPJIUHAT JUIsl KOHEYHOM TOYKH OT-
pe3ka.

1.4.8 PepakTupoBanue n3o00pakeHus1 1eTaIH

[Ipu mocTpoeHnn N300paKEHUI 3a4aCTyI0 BOSHUKAET MOTPEOHOCTh YTO-TO
WCIIPABUTh WM AOMOIHUTE. J[J1s1 3TOro MCnoiab3yeTcs MyHKT MEHIO PegakTop,
B KOTOPOM pACIOJOKEHbl KOMAaHIbl PEAAKTUPOBAHUSA JOKYMEHTOB. ODTOT
MIYHKT MEHIO SIBJIAETCSI KOHTEKCTHO 3aBUCUMBIM. [Ipu pabore ¢ 10KyMEeHTOM
YepTexx B 3TOM MEHIO HAXOASATCA KOMaHIbl PEIAKTUPOBAHMS €r0 AJIEMEHTOB

(puc. 1.19).

Cpeasrop | Bsenws G Berasea Kak yxe ObIO OTMEUEHO paHee, TPEyroJbHU-
KM B COOTBETCTBYIOIIEH CTpoke KoMaHabl Pepak-
TOp YKa3bIBAIOT HA PACHIMPEHUE OTHUX KOMAaH].
Jlns akTHBU3AIMK TakuX KoMaHz, kak Mosopor,

E CummeTpMA U T.11.,

T

CMeuHanEHanA BETABKE, . HCO6XOI[I/IMO:
p Ena  Bcraeka |
¥asmTe v/ 1) MIENKHYTh MBIIIBIO IO 8 o
ObBEKT
ez ’ ITYHKTY Bbigenuts B e

maBHOM MEHIO;

2) B MOSIBUBIIIEMCS MEHIO
(puc. 1.20) BbBIOpaATH
IIYHKT Pamkon;

3) BbIIEIUTH Pam- Puc. 1.20. Bemagaromee

KOW JJIEMEHT H300paxe- MeHIO Belaenuts

HUS, KOTOPBIA HY)KHO pelakTupoBarh. Harmpumep,
MIOCTPOUTHh CUMMETPHUIO KaKOro-indo u3o0paxe-
Hus. [Ipu 3TOM akTUBM3UpYyeTCs naHens PepakTu-
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{77 EHe pamkw

Cerylen pamkon

’ 2 - -
CAEHC ' CERYILEH NOMaHOH

Honka 4

AedopralHa 4

Puc. 1.19. Brmmagaro-
mee MeHIo PegakTop



poBaHue (puc. 1.21). I [Pl e |+2!
4) IICJIKHYTh IO KHOIIKE — Cum- Puc. 1.21. MHCTpyMEHTANIBHAS TAHENb
MeTpUsi Ha HWHCTPYMEHTAJIbHOM ITaHEN Penakmposanue
PeAaKTMPOBaHMe;
5) ykaszarb MOCIEIOBATEIbHO TEp-

ByI0 TOUKy p1, a 3aTeM BTOPYIO P2 p1 ‘ mJ] p2
IPUHAUIEKAIINX OCH CUMMETPHHU (PHUC. - :

1.22). Jlna 3aBepuieHUsi MOCTPOCHUI

HaXMHUTE KHOIIKY @ B MaHenu
Puc. 1.22. ITocTtpoenne cHMMETPUYHOTO

CBOUCTB. U300pakeHus

1.4.9 IlocTpoeHue TONMOJHUTEIbHOIO BUA

JIOTIONHUTENBLHBIA BHJ CTPOUTCS B COOTBET-
crBun ¢ ['OCT 2.305-68**, JIns co3gaHus
JNOTIOJIHUTEIRHOIO BUIAa Heooxomumo wuc- | T SEEAMA g &

[10JIb30BaTh MaHejIb O603Ha4YeHUs, Ha KOTO- Puc. 1.23. IHCTpyMeHTAIbHAS

pOI1 BHIOMPAEM KHOIIKY 4, Ctpenka Barnspaa manent OBo3HaeHus

(puc. 1.23).
NHcTtpymenTanbHas nanenb MaHenb cBOMCTB NMpPUOOpETAET BUJ, MOKa-
3aHHBIM Ha puc. 1.24.

e x| [143.010 |217.308 | [1lrz 163616 |227.915 || |53 155.616 |229.915 || Teker U

@7—\_/

Puc. 1.24. UactpymMeHTapHAd 1aHenb [aHenb cBOUCTB

['paduuecknM KypcopoM yKa3bIBa€M MECTO Pa3MEILECHUs CTPEJIKU B3IJIs-
Ja 1 yroji ee HakjaoHa. Ha uacrpymentranbHol MaHenu cBoncTB B 1osie TekcT
MOSIBJIAETCS. HAJIUCh, KOTOpasi OyJeT IMpOCTaBJIeHa Ha YepTexe AJid 0003Ha-
YEeHUs JIOMOJHUTENBHOrO BUIa. Eciii ee Hy>)KHO U3MEHUTb, IIEIKAIOT MBIIIBIO
B M0Jie TeKCT U MHCTPYMEHTAJIbHAS MaHEJb IPUHUMAET BUJ, IOKa3aHHbIA Ha
puc. 1.25. Ilocie 3Toro nosABIseTCs IMAJIOTOBOE OKHO BBeauTe Tekcr.

1.4.10 3anos1HeHHe OCHOBHOM HAANMMUCH
Komanna OcHoBHas Hapnucb MOXKET OBITH BhI3BaHa KHONKaMHu Cep-

Buc / MNapameTpsbl / MapameTpbl nucta / OcHoBHas Hagnucb. [Ipu nmomomu
ATOU KOMaHJbl MOXKHO 3aIIOJIHATh OCHOBHYIO HAJAINKCh ABTOMATUYECKU WU

BPYYHYIO.
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BEEAHTE TEKCT (%] g GE3 MMEHM1 -

DoMaT _;CQZIBHC OHO Cn;:;BK:a_ BEHEMHOTERH
—— I.f(x)lk‘?! t250 | & 0
. LB K I+2! B GOST type = FA
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Ok | OtreHa | Crnpaexa |
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\ aobodeRal

Puc. 1.25. Bun NaHenu cBOMCTB Ipu U3MEHEHUU
TeKkcTa koMauael CTpenka Barnaga

YroObl OCHOBHASI HA/IIKMCh 3aIMOJIHIACH aBTOMATHYCCKH, HEOOXOIUMO
MIOCTaBUTh T'AJIOYKY B OKOIIKE METKH CMHXPOHM3MPOBaTbL OCHOBHYIO Haj-
nuck (puc. 1.26).

[Tapame Tpbi

Eumema] HoBbie aokyMerTEl | SRUWMA YEpTEX | Tekywes okHO

Wl eporoEaTocTs S CMHHDOHHZAUMA 3HHEIX OCHOBHOM HAAMHCH W MOgENA
OTENOHEHWA DOPMEl M G333

3aroNoBok Tatnuubl
U v ClHYpOHMEMPOEATE OCHOBHYK HaNMCE

Ayelika Tatnuue -

-
MNuHue paspezalceveHs AR e
CTpenka Barnaga " no =zanpocy

TNuHUA paspeiBa

¥ CUHEPOHMZMPOBATE SHEYEHME MACCh]
MepekpriEaOWWECA DFBEKTEI

. B SHadaRLE et etaa KoAMyecTED 3HAKOE NOCAE SaMATOM 2 3:
=} MapareTpel nicTa EauHMUEl MEMEDEHHA MaCTH
Fopraar (¥ Kunorparmb li
B,
OCHOEHAR HAAMMCE £ rpame
OpoprneHme B li
FazfueHue Ha 30HEI
TERHHYECKME TPEAOESHHA
HeykazanHas wepoxoearocTe
T aBAMLE MUStEHEHUE
MNapatdeToHsaLmHa foc
0k, ‘ OrraeHa ‘ Cnpaek.a ‘

Puc. 1.26. Oxkno xoman 61 MNapameTpbl

ITynkT OdhopmneHune 10O3BOISET BBIOpaTh TpeOyeMblid CTHIIbL OOpPM-
nenus aucra B coorBerctBUM ¢ ['OCT. Ilo ymomuanuto ucronb3yercs cxe-
Ma 0(OpMJIEHHSI TIEPBOTO JIUCTA KOHCTPYKTOPCKOIO YEPTEKA COITIACHO
['OCT 2.104-68.

J11s1 3a110IHEHUsT OCHOBHOM HAAMKMCH HEOOXOIUMO:

1) ABaX bl METKHYTh JIEBOM KJIABUIIIEH MBIIIK Ha 10JIe OCHOBHOM HaJI-
IACU U OHA IPUMET BUJ, IOKa3aHHbIN Ha puc. 1.27;

2) 3anoaHuTh TpeOyemble rpadpl OCHOBHON Haamucu (pasmep mpudra
BBIOMPAETCSl aBTOMAaTUYECKH );
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3) MIEIKHYTh MBIIIBIO 0 KHONKE Co3aaTh, pacioyioKeHHOU B MaHenu
cneumanbHOro ynpaBrieHUs

dahim] AP Forge 4 Toda
Fepad. § Kyrmof ;
ool

EJT.A’IIHIIJII

s s } } } T T T T AAS
W wgnme, | . ! ! My LS00
= : A

Puc. 1.27. OcHOBHast HaAKUCh B MPOLIECCE €€ 3aOTHEHUS

1.5 IliaaH BbInoJHEHHsI JIa0OPATOPHON PadOTHI
«IlocTpoenue BUI0BY»

CoznaeM HOBBIM TOKyMeHT YepTtex (1. 1.4.1).
[IpucBanBaeM UMs 4epTEXKY U coxpansiem ero (m. 1.4.2).
BriOupaem opmar ueprexa (1. 1.4.3).

4. BbINoJHsSIEM KOMIIOHOBKY 4YEpTEXa B COOTBETCTBUU C MCXOJIHBIMU
naHHbIMH (11. 1.4.6).

5. Ctpoum mocnenoBarebHO TOYKH IIaBHOTO BUaa: T1, T2, T3, T4, T5,
T6, T1 (m. 1.4.7).

6. CrpouM mociaeaoBaTebHO TOUYKH BUJIa cjieBa (IIOCTPOCHUS HaYHUHA-
€M C JIEBOI'O HWKHETO yIJia Buja): k1, k2, k3, k4 (1. 1.4.7). ITpu HeoOxoaumo-
CTU MeHsieM MaciTad uzoopaxenus (1. 1.4.4) u tunsl aunuii (1. 1.4.5).

7. CrpouM HU300paKeHUSI BUAA CBEPXY, UCIOJIb3Ysl KOMaH/Ibl Bcnomo-
raTtenbHble npsAMble. Tak KaK JeTajlb UMEET MJIOCKOCTb CUMMETPUHM, BBITIOJI-
HSIEM TTOCTPOCHUS MOJOBUHBI BUjaa (1. 1.4.8).

8. CTpouMm BTOpYIO IIOJIOBHHY BHJA CBEPXY, HCIOJIb3ys KOMAaHIY
CummeTpus (11. 1.4.8).

9. CrpouM JOMOJHUTENBHBIA BHJ JeTaad M €ro obOo3HaueHue (II.
1.4.9).

10. 3anosHsieM OCHOBHYIO Haamuch (1. 1.4.10).

OkoHYaTebHBIN pe3yJIbTAT BBIMOJHEHUS JIAOOPATOPHOU pabOThI Mpe/-
cTaBJjieH Ha puc. 1.28.

» =
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Puc. 1.28 Ipumep Boinosaenus 3aaanus «MocTtpoeHne BuaoB»

22




JlabopaTopnasi padora Ne 2

IlocTpoeHue conpsikeHUii 1 HAHECEHUE Pa3MepoOB
JlanHast JnabopaTopHasi paboTa CBsi3aHa C BBIIOJHEHUEM B Kypce HHXKe-
HepHoU rpaduku 3agaHus «ConpsHKeHU.
Heab: n3ydenne KoMaHj, MpeaHa3HAYCHHBIX UISI HAHECEHUS Pa3MEpPOB U
IIOCTPOEHUE CONpsKEeHN, cpeacrsaMu KOMIMAC-3D V8.
Coaep:xkanue: BBIMOJHEHHE pabOYero yepTeka MPOKIAAKH C UCIOIb30Ba-
HUEM MTOCTPOCHUHN CONPSIKEHUN U HAHECEHUEM pa3MepoB (cM. puc. 2.12).

2.1 lTocTpoenus conpsixenuit B KOMMAC-3D V8

B nHXeHepHOH ITPaKTUKE IPU BBINIOJIHEHUHU YEPTEKEN 0YEHb YaCTO BCTpeE-
YaeTcsi MOCTPOCHUE KAacaTeIbHBIX K OKPYXKHOCTSAM, a TaKXKe€ COIPSDKECHUU —
IUIABHBIX MEPEXOA0B OT OJAHOM JIMHUU K IPYTrOW, BBIMOJHEHHBIX IO IYyIe OK-
PYKHOCTH.

JI71 BBINOJTHEHHST YKA3aHHBIX T'€OMETpUUYECKUX mnoctpoeHuii B KOMMAC-
3D V8 ucnonb3yroTcs paclIdpeHHbIE KOMaHIb! ITaHeIu [eomeTpua:

G,

7o

)

— OTpe30K, KacaTelNbHbINA K ABYM KPUBbIM;

— OKPY)KHOCTI:, KacaTeribHadA K ABYM KPUBbIM,;

q&i| — CKpyrneHwue.
2.1.1 IlocTpoeHne KacaTeJbHBIX MPSAMBIX K ABYM OKPY’KHOCTHM

[TocTpoeHue KacaTelbHBIX K JBYM OKPY)XHOCTSM 33JaHHBIX pPagnyCcOB
npenacTaBiieHo Ha puc. 2.1. BHawane pexomeHayeTcsi H300pa3uTh OCEBBIC JIH-
HUM, 33JIal0IUe LEHTPhI OKpYKHOCTEH (cM. puc. 2.1a). [lamee HeoOXoaumMo
M300pa3uTh CaMH OKPYXKHOCTH, K KOTOPBIM CTPOMTCS KacaTellbHas MpsMast
(puc. 2.106).

[TycTh HEOOXOIMMO MOCTPOUTH KacaTeIbHYIO K ABYM OKPY>KHOCTSIM, H30-
Opa’KeHHBIM Ha pUCYHKE 2.1B.

ITopsanok nmocTpoeHun:

1. IlenxkHyTh Ha MUKTOrpamMme ol OTpe3ok, KacaTenbHbIN K ABYM
KPUBbIM. YKa3aHHAasi KOMaH/1a SIBJISAETCS PACIIMPEHHOW KOMaHIOU ITOCTPOEHHUS

OTpe3Ka HpHMOI‘/JI—|'H‘ ~ 16 €98

2. VYxkazarb rpaguyeckuM KypcOpoOM IPOM3BOJIbHYIO TOUKY (Touka p1)
Ha MEPBOM OKPYKHOCTH, K KOTOPOW JOJKHA OBITh NMPOBEJEHA KacaTelbHas
npsimMas (puc. 2.1B).

23



3. VYkazath rpaduueckuM KypcopoM MpOU3BOJIBHYIO TOUKY (TOYKA p2) HA
BTOPOW OKPYKHOCTH, K KOTOPOU JIOJ>KHA OBITH MPOBEJIEHA KacaTelbHas
npsimMas (puc. 2.1B).

4. BpiOpaTh KypcOpOM HYKHYIO KacaTeJIbHYIO0 Ha TpaduuecKkoil 30He U

LICJIKHYTh IO KHOIIKE . — Co3pgatb OOBLEKT ITaHEIM CHEIHAJILHOIO
yrnpabiieHus (Touka p3) (puc. 2.1B).

5. IllenkHyTh HA KHOIIKE @ _ MpepBaTb KOMaHAY B MAHEJIN CIIELHUATIbHO-
r0 yIIPaBJICHUA.

p2

a) 0) B)
Puc. 2.1. [locTpoeHne KacaTelIbHBIX K JBYM OKPYKHOCTSIM

2.1.2 IlocTpoeHune OKPYKHOCTH, KACATEJIbHOM K ABYM 3aIaHHBIM
OKPY>KHOCTSIM

ITopsanok nMocTpoeHuN:

7o

1) WENKHYTh HAa MUKTOTpaMMe 4l — OKPYXHOCTb, KacaTenbHas K ABYM
KpMBbIM. YKa3aHHas KOMaHJA SBJIIETCA PACIIMPEHHON KOMaHIOW IOCTpOe-
Hust okpykHocTH — (@ @ @ C T T O |;

2) ykazaTh rpa)uueckuM KypcopoM IMpPOU3BOJIBHYIO TOUKY (TOuka p1) Ha
MEPBOU 3aTAHHOW OKPYKHOCTH, C KOTOPOHM JOJKHA KAacaTbCsl UCKOMAs OK-
PYKHOCTB( pucC. 2.2a);

3) ykazarh rpaMyecKuM KypcOpOM MpPOU3BOJIBHYIO TOYKY (TOYKa p2) Ha
BTOPOU 3aJIaHHOM OKPY>KHOCTH, C KOTOPOU JOJDKHA KacaTbCs Ta K€ UCKO-
Masi OKpY>KHOCTb (puc. 2.2a);

4) B maHeIX CBOMCTB 3aJ1aTh PaJInyC COIMPSATraeMou OKPY>KHOCTH (I0Jie pa-
JIYC);

5) BBIOpaTh KypcOpOM Ha TpadHruecKoil 30HE HYKHYIO KacaTelIbHYIO OK-

PYXKHOCTB (yKa3aTh TOUKy p3) M ILEIKHYTh [0 KHOIKE '~ — Co3aaTh 06b-
eKT IIaHEeJU CIEUUalIbHOTO yrpasieHus (puc. 2.2a);
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6) IICJIIKHYTh HA ITMKTOI'paMME @ _ I'IpepBaTb KoOMaHAy B ITaHCJIM CIICIIM-

aJIbHOI'O YIIPABJICHUS.
7) ynaluTh HEHYXHYI YacTh MOCTPOEHHOH COMNPSraeMor OKPYKHOCTH.

JIist 3TOro MIENKHYTh Ha KHOIKE 71 — yeeus KPUBYK U yKa3aTh KypcOpOM

TOYKH p4 U p5.

p7

p6

Puc. 2.2. [loctpoeHne OKpYKHOCTH KacaTeIbHON
K JBYM OKPYKHOCTSAM U JBYM IIPSAMBIM

2.1.3 IlocTpoeHne cONpPsIZKEHU MEKAY ABYMS NPAMbIMHU

ITocnenoBaTeIbHOCTh MOCTPOEHUI:
1) MIEIKHYTH HA KHOMKE q&‘-| — CkpyrneHue naHenu FeomeTpums;
2) B MaHenu cBOMCTB B COOTBETCTBYIOIEM I0OJI€ 33/1aTh PAAYC COMpSI-
KEHUA, 33JaTh COOTBETCTBYIOIIME NEpEKIoUaresu Ycekarb Wi He

ycekaTtb 3jeMeHThI 1 umu 2 (puc. 2.3);

e | Fagpycz | 10.0 ~ | Anemerml Ty | Anemert? ¢

—

Puc. 2.3. [lepexntouatenu NaHenu cBoUCTB

3) yka3ath KypcopoM Ha IpauuecKoil 30HE MPSAMBIC, MEXIY KOTOPHIMU
CTPOUTCS CONPsDKEHUE (Ha pucC. 2.20 3TO TOUKH p6 U p7);
4) 1IENKHYTh Ha KHOIIKE © _ NpepeaTb koMaHAy B IAHEIN CIICLAAND-

HOT'O YITPaBJICHUS.

2.2 Hanecenue pa3mepos B KOMIMAC-3D V8

IIpaBuna HaHeceHus pa3mepoB Ha yeprexax ycraHoBieHbl ['OCT 2.307-68.
Pa3Mepbl Moka3bIBalOT T€OMETPUUYECKHE BEIMYMHBI OOBEKTOB, PACCTOSIHUS U
YIIIbl MEXy HUMH, JlJIsi HaHEeCeHHs pa3MepoB HA 4YepTeke HEOOXOAMMO BbI-

BECTH U300pakeHue CTpaHullbl Pa3amepbl KOMIAaKTHOM naHenu (puc. 2.4).
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(2B AALEE S @ AN 5|  Masene  uECTpymenTOB
Pasmepbl BKIIIOYAaeT CJIEAYIO-
1A HAOOP KHOTOK:

=l ABTOpasmep — IIO3BOJISIET IOCTPOUTH Pa3Mep, TUIL KOTOPOTO aBTOMa-
TUYECKU OIPEIEACTCS CHUCTEMON B 3aBHCUMOCTH OT TOI'0, KaKue OOBEKTHI
YKa3aHbl UI IPOCTAaHOBKHU pa3MeEPOB;

Puc. 2.4 Conepxanue nanenu Pasmepbl

Il NumHeitHLIN pa3mep — POCTaBIAET IPOCTOM IMHEHHBIH pa3Mep;

@ OunameTpanbHbIW pasmep — CTPOUT pa3Mep IUameTpa OKPYKHOCTH;
/. PagnanbHblii pa3amep — CTPOHT pa3Mep paryca AYTH OKPYKHOCTH;
2 Yrnosoi pasmep — IPOCTABJISIET IIPOCTOU YIIIOBOU pa3Mep;

t::” Pa3mep Ayrvm oKpy>XHOCTU — CTPOUT Pa3Mep, XapaKTEPU3YIOIIUN AYTy
OKPY>KHOCTH;

7> Pa3Mep BbICOTbI — [I03BOJISIET CTPOUTH Pa3Mep BBICOTHI.
2.2.1 Odopmiienne pa3MepHbIX IPUMUTHBOB

Pasmepubiii npumMutus B KOMIMAC-3D V8 COCTOUT U3 CIIEAYIOLIUX dJIe-
MEHTOB:

® pa3mepHasi NUHUA — JIMHUS CO CTPEJIKAMU, BBITOJIHEHHAS MapajuieIbHO
COOTBETCTBYIOILLIEMY U3MEpeHHUIo (puc. 2.5 a);

® pa3mepHble CTPenKu;

® BbIHOCHbIE NIMHUUN — TIPOBOAATCS OT OOBEKTA K pa3MEPHO JINHUY;

® pa3MepHbIil TEKCT — TEKCTOBAasl CTPOKA, COJAEpIKalllas BEIUYUHY Pa3-
Mepa U JIpyryro uHOOopMaIuio

® BbLIHOCKM — HCIIOJIb3YIOTCS, €CJIM Pa3MEpHBI TEKCT pa3MellaeTcs Ha
nosike (puc. 2.5a).

Odopmienue pasMepHBIX NPUMUTUBOB B IpapuecKkoil cucTeMe OCyIlie-
CTBJISIETCA C MTOMOILBIO TAPaMETPOB OTPUCOBKHU pa3MepoB. [[s ycTaHOBKHM ma-
pamMeTpoB OTPUCOBKU Pa3MEPOB:

e 1IeIKHUTE B [MaBHOM MeHo 10 yHKTY CepBuc, a 3areM B Bbinapato-
WeM MeHIo 10 MyHKTy MapameTpsbl. [losiBUTCS AnanoroBoe okHO MapameTpbl ¢
OTKPBITOMN BKJIAJIKOW TeKyLmMn YepTex;

® IICJIKHUTE N0 MYHKTY Pa3mepbl, a 3aTeM 1o nNyHKTy MapameTpbl.

B npaBoii yactu nosBUTCS NaHeNb MNapameTpbl OTPMCOBKM pa3mepoB, I0-
Ka3aHHas Ha puc. 2.50.
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® .
BriHocHas quHus

PasMepHbIE CTPENKH @ ﬁ(:I;:] @_ ©) |
]

Pa3zmepnas nunus

Brinocka s
1 - BbIX0Q BEIHOCHER NHHME 50 -
Pa3zmepHbIil TEKCT &1 [Pl ), [l '
2 - ONMHa CTPENKM, bk A0 -

3 - pACCTOAHME OT BEIHOCHOM

30

MHHMM 00 TEKCTA, M a0 x
4 - paccToAHME OT pastepHoN
AHHMM 40 TEKCTE, bt 1.0 A
5 - BbMOO PASMEPHON NHHHM
33 TEKCT, b 20 T
B - gnuHa 3aceqku, rird 3.0 -
] 4 | OTreHa | Cnpaeka

a) 6)

Puc. 2.5. [TapameTpbl OTPUCOBKHU pa3MeEPOB

[lanens MMapameTpbl OTPUCOBKM pa3MepoB TO3BOJIIET HACTPOUTH
BHEIIHUI BUJ] TPOCTABISIEMBIX pazMepoB. i1 Oosbliiero ynoocTsa B naHe-
JIA BKJIFOYEH TMOSCHSIOUMK PUCYHOK. [lapameTpamMu OTPUCOBKH pa3MEPOB
SIBJISTFOTCSI:

— BBIXO/JI BRIHOCHOM JIMHUU 32 Pa3MEpHYI0, MM;

— JUIMHA CTPEJIKH, MM;

— PpacCTOSIHHE OT BHIHOCHOW JIMHUU JI0 TEKCTa, MM;

— paccTOsiHHUE OT Pa3MEPHOU JIMHUU 10 TEKCTa, MM;

— BBIXOJI pa3MEPHOM JINHUU 32 TEKCT, MM;

— JUIMHA 3aCEYKH, MM.

MoXHO HCTOJIB30BaTh 3HAYCHUSI MapamMeTpPoOB MO YMOJTYAHUIO, a
MOXHO BBECTH WJIM BBIOpATh UX M3 PACKPBIBAIOLIMXCS CIHUCKOB. BBeneH-
HbIE 3HAUCHHSI OYIyT AOOABISATHCS B CIUCOK U COXPAHSATHCS B TEUEHUE
ceanca pabotsl cuctembl KOMITAC.

2.2.2 3ajaHue TOYHOCTEH Pa3MepPHbIX HAANUCEH

s 3a7aHus TOUHOCTEN pa3MEPHBIX HAIIMCEN:

e [IeJIKHUTE B [NMaBHOM MeHio 110 NyHKTY CepBwuc, a 3areM B Bbina-
AarolemM MeHro 110 NyHKTY MapameTpbl. llosBurcs auanorosoe okHO Mapa-
MeTpPbl C OTKPBITON BKJIAZAKON TeKywmun YepTex;

® [ICIKHUTE IO MyHKTY Pa3mepsbl, a 3areM ToyHoctu. B mpaBoil yactu
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MOSIBUTCSI MaHEJhb TOYHOCTU pa3MepHbIX Hapgnucen (YCIOBHUMCS B JIaJIbHEH-
LIEM JUISL KPATKOCTHU HU3JI0KEHUS YKa3aHHBIE BBIIIE ITyHKTHI 3aIIUCHIBATH BUJIE
cxeMmbl Cepsuc — MapameTpbl — Pasmepbl — TouHocTH). Jlagee HeoOX0IU-
MO YCTAHOBHUTb JUJI pa3MEPHBIX HAMUCEN YMCIIO 3HAKOB I1OCJIE 3aIISITON

(puc. 2.6a).

2.2.3 3aganue napamMeTpoB pa3MepPHbIX HAANUCEH

JI714 yCTaHOBKHM MapaMeTpOB pa3MEPHOU HAJMUCH IIEIKHUTE I10 ITyHKTaM
MAJAOLIETO MEHIO M OTKPBITOM BKJIQJIKM TEKylIUi yeprex CepBuc — [apa-
MeTpbl — Pa3mepbl - Hagnucbk. B npaBoit yactu nosButcs nanens MNapamer-
pbl pa3aMepHOW HagnNucwu, TIPEJICTABICHHAs Ha puc. 2.6.

[Tanens MapameTpbl pa3mepHOW HaanucKM TIO3BOJIET HA3HAYWTH Iapa-
METPBbI, KOTOpbIE OYyAYT UCIOJIb30BATHCS 110 YMOJIYAHUIO TIPU BBOJE TEKCTOBBIX
(GbparMeHTOB B JOKYMEHTBI.

JI71s1 yCTaHOBKHM HY>KHOTO HIpUTa:

® IEJIKHUTE B pacKpbIBaromieMcst crucke WpudT 1o crpenke, Hampas-
JICHHOM BHM3. YaCTUYHO pPACKPOETCA CIMCOK, YCTAHOBJIEHHBIX B CHUCTEME
HIpUQPTOB;

® IIEJIKHUTE MBIIIBIO 110 HY)KHOMY mIpudTy. B okHe Mpumep Oyner mo-
Ka3aH BUJ BIOpaHHOTO mIpu(Ta;

® IIEJIKHUTE MO KHOMKEe OK 11JIs1 MOJATBEPIKICHUS CICTIaHHOTO BBIOOPA.

PackpriBaromuiics criucok BeicoTa, MM, CIIYKUT JJ11 YCTAHOBKHA BBICOTHI
mpudTa HAAMMCH. PacKphIBaIOIMIMIICA CIUCOK Cy)XeHue, MM CITY>KHUT JJIsl yC-
TAHOBKU BEJIMYMHBI Cy:KE€HHUA. TekcToBoe mose Lar cTpok, MM CIIyKUT I
BBEJCHUSI 3HAUYCHUSI PACCTOSIHUS (B MUJUIMMETPaAx) MEXIY CTPOKAMHU TEKCTa.
Onaxku KypcuB, XXupHbin, lNMoayepkHYTbIM YCTAHABIMBAKOT BUJI HAJIIHUCH.
ITocie 3aBepieHUsI HACTPONKU ITApaMETPOB TEKCTAa HAXKMUTE KHOIIKY OK.

2.2.4 J/InuneiiHbie pasMepbl

MaHenb cBOWCTB KOMaH/| MPOCTAHOBKHU JIMHEHHBIX PA3MEPOB UMEET J[BE
3aksagku (puc. 2.4). 3aknaaka Pasmep mMo3BOJISET 33/1aBaTh MOJIOKEHUE Xa-
PaKTEpHBIX TOUYEK pa3Mepa, YIPaBJIATh €ro OpUEHTAIMEW M COACp)KaHUEM
pa3mepHoi Haamucu. 3akiaaka MapameTpbl NpeaHa3HAUYCHA JIJI1 HACTPOUKHU
OTOOpaKEHMS CO37aBacMbIX pa3MmepoB. IIpocTaHOBKa JIMHEWHOrO pasmepa
HAUMHAETCSA C 3aJlaHUsl TOYEK NPUBSI3KM BBIHOCHBIX JUHUU. Ecim Touku
MIPUBS3KUA MPUHAJICKAT OJHOMY OOBEKTY (OTPE3KY WM JAyre), TO yI00HO
MOJIb30BAThCSI ABTOMATUYECKON MPUBSI3KOM pasMepa K IpaHUYHBIM TOUYKaM
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Horep, HauMHanA © kaTopora

HE BHOCMTE KBAAWTET |1 3:

B Pa3HEPHYD HAanHecE

¥ Mokaskiears sce Aﬂgﬁﬂﬂﬁﬁ

Ok | Otrena Cnpaeka 0k | OTreHa | Crnpagka
a) 0)

Puc. 2.6. OxHa «TOYHOCTM pa3MepHbIX Hagnucen» u «MapamMmeTpbl pa3aMepHbIX Hagnucem»

9TOT0 00BEKTA C MOMOIILI0 KHONKHU £ BbiGop 6a3oBoro o6bLeKkTa Ha MmaHe-
JIM CIICAAJIbHOI'O HA3HAYECHMU.
JI71s1 TpOCTaHOBKHU JIMHEUHOTO pa3Mepa HEOOXOAUMO:

1. IllenxHyTh Ha KHOMKe [~L NMHEHHBIH pa3Mep.

2. B MaHenu cBoWcTB 3a/1aTh BEPTUKAIbHBINA, TOPU3OHTAIBHBIN WM
napajuiebHbIi pa3mep (puc. 2.7).

3.  VYkazarb rpaduueckuM KypcopoM TOYKY p1 — Ha4yajao MepBOU BbI-
HOCHOU uHuK (puc.2.8a).

4.  VYkazaTh rpaguyeckuM KypcopoM TOUYKY p2 — Hayajo BTOpPOH BHI-
HOCHOM JIMHUH.

5.  VYkazarb rpaduuecKkuM KypcopoM TOYKY p3 — MOJIOKEHUE pa3Mep-
HOU JINHUHU.

JHHERHEIRN pastep

o Y I 3 e R

% B3 B) J»]\Pasvep ATlapameTpel /

Puc. 2.7. Bux MNaHenu cBOMUCTB 1pu HAaHECEHUH JTMHEHHBIX Pa3MEpPOB
217
111 oo ’
p3 P a17

i

pi 2 amb

/

a) 0) B)

Puc. 2.8. Bapuantsl HaHeceHHe TUHEHHBIX Pa3MEpPOB
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JIisi HaHeceHWsl JIMHEMHOro pa3mepa CO 3HAKOM JUaMeTpa M Ha IOJIKE
(puc. 2.86) HEOOXOIMMO TOCIIE 3aJJaHUsI IByX TOUEK Hayajla BHIHOCHBIX JTUHUN
(Touek p1 U p2) HIETKHYTh T'paduyeckuM KypcopoMm B okHe TekcTt MaHenu
CBOWCTB, 3aT€M B OKHE 3alaHMe pa3mMepHOW HaANUCU YKa3aTh HEOOXOIUMBIN
cuMBoOJI (puc. 2.9a).

Jlns m3o0pakeHus pa3Mepa C MOJIKOM HeoO0Xxoaumo ykaszaTh B lMaHenu
cBoWcTB ieMeHT MapameTpbl. [lanee HEOOXOIUMO yKa3aTh HYKHYIO OMLIHIO:
Ha norike BreBo, Ha noske Bnpaeo ... (puc. 2.90).

JIisi HaHeceHHUs JIMHEWMHOro pa3Mepa CO 3HAKOM JuaMeTpa C yKa3aHUuEM
KOJINUECTBA OTBEPCTUM (CM. puc. 2.9B) HEOOXOAUMO MOCJIE 3aJaHUsl IBYX TO-
YeK Hayaljla BBIHOCHBIX JMHUU (TOYEK p1 U p2) MICNKHYTh rpaduyeckum
KypcopoM B OkHe TekcTt llaHenu cBOMCTB, B OKHE 3agaHue pa3MepHoOM
Haanucu yKaszaTb CHMBOJI 3HaKa JUaMeTpa, a 3aTe€M IIEJKHYTh Ha KHOIKE

« | u B oxme Teker nopa pa3mepHoW HagnNucblo HaOpaTh TEKCT 2 OTB.
ITocne sToro menkHyTh Ha KHomike OK (puc. 2.9a).

2.2.5 Pa3mepsbl paagnycoB U THAMETPOB

Pacmmpennas maHenb pagudalibHbIX PAa3MEpPOB COIEPKUT KOMaHIbI IIPO-

T [ CTaHOBKHM . — TIPOCTOro paﬂnanbgoro
Penaktop  Boraeure  Fopmar pa3Mepa n pa):[I/IaJIBHOFO pa3Mepa - 4 C
Texcrao | || M3]I0MOM pa3sMEpPHOM JINHUH.

FrERn J1711 HaHeCceHus pa3MepoOB paanyca Uiu

T Her & & 0O CR O M Opyrod..
IMaMeTpa He0OX O UMO:

3
o B i 1) menkHyTh Ha MUKTOrpamMme . Pagm-
Eeanrer... |[hl4 [ Braowme anbHbIK pasmMep WIU @ OuameTpanb-
OTrNoHEHWA IW LR N pa3Mep;
(052000 2) yka3aTh rpapu4eCKUM KypCOPOM TOUKY
EauHuua | ‘ Ha I/I306pa>Ke'
SRIRE |}-|A|-| AETOMATHYECKDE | HWU IyTU WA
Tercr nocne. | | x45° e B Pyunoe OKPY>KHOCTH —
[~ Pasmep B ckofkax | = Ha nonke, Enesa py
™ Paszmep B panike 7 o TOYKa p1
[~ MoguepkHyTE e |4—— | Ha nanke, Enpaso 210 6 )
[..ﬂ_q Ha nonke, esep: (pHC -1Va, )’
@ ff I |"'7_"'| Ha nonke, eHmz
,_ Henonezosars no YrAON43HH0 ] b | |_P-| | - | D| 3630
ok | OtraeHa ‘ Copaeka | £ | =P HapaMEprl
6)

a
Puc. 2.9. Conepxanue okHa 3agaHue pa3MepHoOn Haanucu
u 3akaajku MNapameTpbl
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3) ykazaTh rpapuuecKkum 02 RI7 _ S v
KYpCOPOM TOUKY, OIIPEHECIIAIO- X SN p1
o e y :Dp )./-' -
YO TIOJIOKEHUE pa3MepPHOM i o P1 [‘K s ;)1
JIMHWUM - TOYKa p2 ! n o
. 2. . p2
(puc. 2.10a, 0) N 5 5 P2

Puc. 2.10. Hanecenme pa3zmepoB nyru,

2.2.6 YruioBoi pasmep JuaMeTpa OKpY>KHOCTH U YIJIOBOTO pa3Mepa

[Tanenps paclIMpPEHHBIX KOMAH]I BBOJA YIJIOBBIX pa3MeEpPOB BKJIIOUYAET B Ce-

os D _ YrnoBoi pasmep, &: — YrnoBoW pa3mep oT o6lein 6a3bl, L
YrnoBou uenHoun pasmep, % _ Yrnosom pa3mep c obwen pasMepHOU NINHU-
en, ™ — Yrnosoi pa3mep ¢ o6pbiBoM. [aHenb CBOMCTB IIPU BBOJE YIJIOBBIX
pa3MEpOB COJCPKMT IO BBOJA M

TIEPEKITIOUATENH, TI03BOJISIOIIUE 3a/1a- B gi i ;j;Z;?AéjpﬁelT;u@ﬂ e 70
BaTh MOJIOKEHUE XapPaKTEPHBIX TOUYEK
pas3Mepa, VYIpaBJIsATh €ro OpUEHTa-
nuel u coaepkaHuem pasmepHod Haanucu (puc. 2.11). ITo ymomuanuto

CHCTEMa CTPOUT YIJIOBOM pa3sMep — (Al s ocTpbIX yrioB. Ilepekmrouarens

Puc. 2.11. ITapametps! yrinoBoro pasmepa

TUIIa pazMepa — & cTpOUT pa3Mep Ha MaKCUMalbHBIN (TyMoi) yroiu, a nepe-
KmodaTens — ¥4 cozmaer pasmep Gombie 180°.
J71st HaHEeCeHus YTII0BOTO pa3Mepa He0OX0UMO:

1) menKHyTh HAa KHOMKE 2 _ yrnosoi pa3mep;

2) yka3arb rpaMuecKuM KypcOpoOM TOUYKY Ha H300paKEHHH MEPBOI
npsiMoii — Touka p1 (puc. 2.10B);

3) ykazaTh rpauuecKuM KypcOpOM TOUYKY Ha H300paKEHUU BTOPOU
npsiMoi — Touka p2 (puc. 2.10B);

4) yka3atb rpa)u4ecKiuM KypCcoOpOM TOUKY, ONPEIEISIOIYIO OJ0KEHUE
pa3MepHoii TuHUU — Touka P3 (puc. 2.10B).

2.3 [lnan jadoparopHou padoTbl «OUyepTaHus TEXHUYECKUX GOpM»

1. BoiOpars popmat A3 ¢ OCHOBHOM HAANUCHIO BJIOJb KOPOTKOM CTOPO-
HBI.
2. 300pa3uTth oceBbie TuHuU (puc.2.12a).
Jli1st aTOTO:!
a) aKTUBU3UPOBATh NaHEb FeoMeTpus;
0) MIENIKHYTh MO NMUKTOrpaMme OTpe3okK, 3aJaTh CTUJIL JUHUM Oce-
Bas, a 3aTeM M300pa3uTh oceBble JuHUM (puc. 2.12a). [Ipu dhopmu-
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POBaHUM U300PAKEHUIN OCEBBIX JIMHUM MCIOJIb30BATh PACIIUPEHHYIO

KOMaHLy <. — MNapannenbHbIN OTPe3oK — PR S )
B MaHenu cBOWCTB 3a1aTh PACCTOSHHE MEXIY OCEBHIMHU JIMHHSMH.
N300pakeHnsl BEPTHKANBHBIX M TOPU3OHTANBHBIX JHMHHH PEKOMEHIYETCS

BBITIOJTHSITH TIPH BKJIIFOUYCHHOM PEKHUME T OpToroHanbHoe YepyeHue Ia-
Hes TeKyliee COCTOAIHME.

3. M300pa3uTth 3ajaHHble OKpYXKHOCTH (puc. 2.12a). Jlyist TouHOro yka-
3aHUS TOYEK MCIOJIB30BaTh 00BEKTHYIO MPHUBSI3KY Mepeceyvenue. (i1 3TOTO

HIEJIKHYTh Ha KHOIKE 2. — YctaHOBKa rnoGanbHbIX NPUBSA30K U B OT-
KPBIBIIEMCSI OKHE YCTAaHOBUTH ONIKIO MNepeceyeHune.
4. IlocTpoUTh OKPYKHOCTH, KaCaTEJIbHBIE K 3aIAHHBIM OKPY>KHOCTAM

(puc. 2.126). JIas 5TOro UCIOIb30BaTh KOMaHAy 4 — KacaTenbHas ok-
PYXHOCTb K ABYM KpuBbIM (CM. 11 2.2.2).
5. YpanuTth HEHY)KHBIE YaCTU OKPYKHOCTEW. Mcronp3oBare KOMaHIy
7% — Yceub kpuByto maHenn Pegaktuposanus (puc. 2.12 B) (cm. 1. 4.1.7).
6. ITocTpouTh Ayry OKpYKHOCTH m Ha 33JaHHOM YAQJICHUHU OT BHEIIHE-

ro KOHTYypa U MPSIMYIO N, MAPALIETbHYIO BEPTUKAIBHOW OCH CHMMETPUN

(puc. 2.12 r). Ucnions30BaTh KOMaHIy 7. — 3KBAAMCTaHTa KPUBOI IAHEIIH
leomeTpus.
7. IlocTponuTh CONMPSKEHUA MEXIY MPSIMON N U AYrod OKPYKHOCTH M.

JIJIsl TOCTpOEHUS CONMPSIKEHUN HCIIOIh30BaTh KOMaHIy il — Ckpyrnenue
(puc. 2.12 n, %) (cm. 1. 2.2.3).
8. ITocTpouTh OKPYXKHOCTH M KacaTelIbHbIe K HUM. J[J11 mocTpoeHus Ka-

CaTeJIbHBIX HMCIOJIb30BATH OMIHUIO 7.
KpuBbIM (puc. 2.123, n) (cMm. m 2.2.1).

9. Ynanute HEHYKHbBIE YACTU OKPY>KHOCTU C UCIIOJIb30BAHUEM KOMAaH/IbI
7% — Yceub kpusyio (puc. 2.12k).

10. YcTaHOBUTH TOYHOCTh Pa3MEPHBIX HAJAINUCEN — YHUCIIO 3HAKOB IIOCIIE
sansaror 0 (puc. 2.12) (cm. 1 2.1.2). BeimonHuTs M300paxKeHusi pa3MepoB.
11. 3armonHUTE OCHOBHYIO HAJIIIKCh.

[IpuMep BBIOJIHEHHOW pabOTHI IPEICTABIECH Ha puc. 2.13.

— OTpe30K, KacaTenbHbIA K ABYM
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Puc. 2.13. Ilpumep BrinonHeHus paboTsl «OYepTaHMe TeXHU4Yeckux popm»
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JlabopaTopnasi padora Ne3
HUcnonb3oBaHue JIOKAJIbHBIX CHCTEM KOOPAMHAT
NPHU MOJYYCHUH U300PAKEHUN MPEAMETOB

Hean: M3yueHne METOJOB MOCTPOCHUS B3aUMOCBSI3AHHBIX H300pKEHUN
JeTalieil ¢ UCMOIb30BAHUEM: 1) JIOKAIBbHBIX CUCTEM KOOPAMHAT; 2) BCIIOMOTa-
TEJBHBIX MPSIMBIX; 3) KOMaH[ HHCTPYMEHTAJILHOU NaHenu FeomeTpus;

4) HaHECEeHUs IITPUXOBKH.
Conep:xanme: BbIIOJTHEHUE 3a7aHusl «Pa3pesbl» (CM. puc. 3.22).

3.1 Ucnosib30BaHueE JIOKAJBHBIX CHCTEM KOOPAUHAT NPH MOCTPOCHUU
U300paKeHuil u3euiu

CucreMa KOOpJIMHAT — 3TO (PMKCUPOBAHHASI CUCTEMA, BKJIFOYAIOIIAs TOY-
Ky (HadaJio KOOpAMHAT) U CBSI3aHHBIE C HEW OCU JIJIsl ONIPEICTICHUS MOJIOKEHUSI
00BEKTOB B MPOCTPAHCTBE M Ha IJIOCKOCTU uepTeka. Havano orcuera mpen-
nonaraercs B Touke ¢ koopauHaramu (0, 0, 0). IlomoxxuTensHOe HanpaBiIeHUE
ocu abciucc (0Ch X CUCTEMbI KOOPJIMHAT) U OCH OpJIUHAT (OCh Y CUCTEMBI KO-
OpJIMHAT) COOTBETCTBYET HAPABJICHUIO CTPEJIOK MUKTOIPAMMBI CUCTEMBI KO-
OpJIMHAT, KOTOpasi pa3MEIIaeTCs B HUHKHEM JICBOM Y1y OKHA YepTexka.

B cucreme KOMITAC npuMeHSIIOTCSI OPTOrOHAJIbHBIC (JIEKapTOBBI) CHUC-
TeMbl KoopauHaT. [lpu co3gaHuM yepTeka UCHONIb3YeTCs IIJIOCKas CHUCTeMa
KOOpAMHAT, KOTOpasi UMEET JBE OCU — 0cb abcyucc Ox U ocv opounam Oy. 1lpu
TPEXMEPHOM MOJICJIMPOBAHUU JO0ABISIETCS €IlE OJIHA OCh — 0Cb annaukam Oz.
[Ipu co3maHuu MPOCTPAHCTBEHHBIX MOJEJECH ONMEPUPYIOT TaKKE TAaKUMHU I10-
HATUSMU, KaK (pOHmMAIbHAA, 20PUSOHMANbHASL U NPOPUIbHASL NIOCKOCHIU.
[Ipoekiuu Ha 3TH TIOCKOCTH — 3TO BUJbI YEpTEKa: BUJI TJIaBHBIN (criepen),
CBEpXY M CJIEBa, COOTBETCTBEHHO.

B cucreme KOMIIAC cymiecTByeT MOHSTHE TI00AJbHOM M JIOKaJbHOU
CHUCTEM KOOpJuHAT. MOXXHO CO3/1aBaTh U YJAJSTh JOKAJIbHBIC CUCTEMBbI KOOP-
nuHat (JICK), HO HeJb3sl U3MEHSITh TJI00aIbHBIC.

[TocnemoBaTenbHOCTh CO3/1aHUS JIOKAJIBHOM CHUCTEMBbI KOOPAWHAT Clie-
OyIOoIIas:

e (CoszmanTe TOKyMEHT YepTex.

e [llenKkHUTE MO KHOMKE — NokanbHaa CK, pacroJyio)xeHHOU Ha I1a-
HEeJIU UHCTPYMEHTOB.

e IllenkHuTe rpa@uyeckuM KypcopoM B TOM MECT€ YEpTexka, IJe BbI
XOTUTE TOMECTUTh ILIEHTP CO37aBa€MONl CUCTEMbI KOOpAMHAT, JMOO, BOC-
110J130BaBIIKCh [aHenb CBOUCTB (puc. 3.1), B mojie T BBEIUTE KOOPAUHA-
ThI 3TOT'0 IIEHTPA OTHOCUTENBHO TJI00aTbHON CHCTEMBbI KOOPIUHAT.
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e [lepememas mbIb, 3aganuTe yriioBoe nosoxeHrne JICK OTHOCHUTENBHO
rJ100aIbHOM CUCTEMbI KOOPJAUHAT WX B 1oJjie Yron / MaHenn cBOWCTB HEMO-
CPEACTBEHHO BBEJIUTE ATO 3HAUYCHHUE.

o Jlna co3ganus JICK mieaKHUTE JICBOM KHOIIKOM MBIIIM HA CBOOOJHOM I10-
JIe uepTexa.

e UT0OBI IPEKPaTUTh CO3/IaHUE CUCTEMBI KOOPJIMHAT, IIEJIKHUTE MPaBOM
KHOMKOW MBI W U3 MOSBUBIIETOCS KOHTEKCTHOTO MEHIO BBHIOEPUTE MYHKT

MpepBaTb KOMaHAy, MO0 MICIKHUTE MO KHOIKE '@, PACHOJIOKEHHON Ha Ma-
HEJIM CIICIIUAJILHOTO YIIPABJICHUS.

Tekymas nokansHass CK

/ 3amanue HoBoM JokabHOM CK
[
K T
E %
& i
&

e i
=

[Fl W mdz]  Nain o dowe

P [0

J Briop NCK. << | Ma NCK CK 2 xip |00 0.0 »/Yrgn 0.0 Hactpoiika...
T ——

Puc. 3.1. Conepxanue NaHeNn CBOMCTB npu co31aHuu JOKAILHON CHCTEMBI KOOPIMHAT

BbIEDD NOKANEHOA CHCTEMB KDDDﬂHHaTl

Ha puc. 3.2 npuBenen npumep 3aganus JiokaibHoi CK mipu (popmupoBa-
HAM BUJIA JIETAIH CBEpXy. Kak BUIHO M3 PHUCYHKA, JIOKAIbHAS CHCTEMA KOOP-
IVHAT pa3MElICHA B IEHTPAJIbHON TOYKE BUIA CBEPXY.

JloxanbHasi CK MOXXeT ObITh MpHUBsi3aHA K OOBEKTY, JJISI Uero He0OXO0UMO
BKJIIOYUTH KHOIIKY Bblaenutb 1 BBecTH kKoManay O6wekT (puc. 3.3). [Ipu sTom
HY>KHO yKa3aTh TOUKY Ha 00bekTe (Ha puc. 3.3 —
JAHHYIO0 TOYKY HEOOXOIMMO 3a]1aTh Ha OKPYXKHO-
CTH) TpaUuEeCKUM KypCOpOM.

IIpu TakoM BapuaHTe HACTPOMKU JIOKAJIBLHOU
CK Heo0XoIMMO NpOBEpUTH BKIIOYEHHUE TIJI0-
Puc. 3.2. Homosere mokamnmoi  0&PHON TPHUBS3KH LlenTp. [l 3TOro Hy»)HO

CHCTEMBI KOOPJIMHAT IENKHYTh 1O KHONKe [2 — Tno6anbHas
Ha BHJIE CBEPXY
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Boaennte | BHa  BiTaeka
H OAhekT |
Puc. 3.3. Bkmrouenue

kKoMaH6l OOBbeKT

3.2 Co31anue BUI0B

IIporpamma KOMIIAC mno3Bo-
JSI€T MOJMyYUTh MH(OPMALIMIO O BH-
Jax TEKyILIero NoKyMeHTa. s 3to-
ro HE0OXOUMO MIEIKHYTh Ha MaHe-
i MnaBHoe MeHto 110 NYHKTY Cep-
Buc. B mosBuBLIEMCs BbINaal0-
€M MEHIO LIEJIKHYTh MO MYyHKTY
CocrosiHue Buaos (puc. 3.5)

[lepBbIM B CIIMCKE BUAOB MpE-
CTaBJIEH TMOJl HYJIEBBIM HOMEpPOM
Cuctemubin Bua. Ilapamerpsl Cuc-
TEMHOro BMAA >XKECTKO 3a(uKcHpo-
BaHbl U HE MOIYT OBIThb W3MEHEHBI.
On Bcerga mmeer Homep 0, yrou
noBopota B rpagycax 0, ums Cwuc-
TeMHbIN BUA, TOUKY TPUBSI3KU (Ha-
4ajo KOOPJWHAT JMCTa) — JICBBIN

¥craHoexa r/106anbHBIX NPHEAION

NpMBA3Ka IMaHEIM MHCTPYMEHTOB Tekylliee cCOCTOSI-
Hue. B OTKpbIBIIEMCS OKHE YcTaHOBKa rnoGanbHbIX
npueasok (puc. 3.4) ycraHoBUTh om0 LleHtp. I{eHTp
nokainbHOM CK mpu 3TOM COBMECTUTCS C LEHTPOM
YKa3aHHOU OKPYKHOCTH.

[+ Bce npuesskd

v JHHAMWYECKM OTCNEKWEATE
¥ Orofipakars TEECT

[ C yueTom $OHOBEIE CADEE

-

W ar yrAoEol NpUEASEM

O CepenyHa -
MNepeceyeHue

O kacanue

O Hoprane

O No cetre

[ Eripaetueatie

YUrnoean npHEAZKS

Gleep ¥

[ 3anpeTure NpHEAZKM

45.0000

1] OTrieHa | Copagka |

Puc. 3.4. BxirroueHre KOMaHIbI
YcTaHOBKa rnobanbHbIX NPUBA30K

HIDKHUN yrodl JoKyMeHTa. OH MOXET coJiepKaTh U300pakeHus TI0ObIX T€OMET-
puyeckux o0beKkTOB B Macmtade 1:1. [l BKiIroUeHUs 0TOOpaKeHHsT Ha3BaHUs

BUJOB Ha DKpaHE HYXKHO BBIOpaTh
n3 MnaBHOro MeHw TMyHKT Bupg u B
BBIMTQJIAIONIEM  MEHIO  BBIOpaTh
CTpOKYy — [lepeBO noCTpOEeHus
(puc. 3.6).
J1st co31aHust BUIOB
HEO0XO0IUMO:
1. BwiOpaTh »3yeMeHTHI Ta-
Jaromero MeHro BceraBka /
Bua.

CocTOAHMA B MO0B

Puc.
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2. Ha NMNanenu cBoncTB 3a1aTh

(puc. 3.7): JEpEED NOCTPOEHHS o x
a) HOMEp U Ha3BaHUE BU/JIA; Q DeDocuments and Settingsiuserii
0) maciTab BHUaa; (TICHCTEMHEIR BHA

B) YT0JI HAKIIOHA. Puc. 3.6. OtobpakeHne CuCTEMHOIO BHUJIA
3. I'padbmueckum  Kypcopom B [lepeBe NocTpoeHMs

yKa3aTh 0a30BYI0 TOUKY BHUJIA.

W3meHeHne mapaMeTpoB BUJa OCYIIECTBISETCS C MCIOJIb30BaHHEM [e-
peBa noctpoeHui. [Iiisi BEIBOA M300paKeHus IepeBa MOCTPOCHUI He00X0 -
MO YKa3aTh 3JIEMEHT MaJaroIIero MeHo Bua u ctpoky [lepeBo NOCTPOEHUM.

JInst  yCTaHOBJNEHHWS TEKYIIETO BHJAAa HEOOXOAMMO HaXaTh KHOIKY

| 2 -
tl | — CocTosiHue BMOAOB Ha IIAHCIIN TeKyu.l,ee COCTOAHME U BBI6paTB

@l Homepl2 | Mpa Bra 2 Uer WM - || 1 : 1 |+l Toua suaa o B (vir |-166.403 | 202665 | Uron 0.0
Auto

- EJ| 4 » S[apaMeTphl

Puc. 3.7. MNaHenb CBOMCTB NnpH CO3/ITaHUH BHJIA

HeoOXonuMbIl BuJ. Huke mnpencTraBieHo
n3obpaxkeHue [lepeBa nocTpoeHus ¢ AByMs i ff 50 |~ |mlz |- | £ 0 |-

CO3JIaHHBIMH BUJIaMH (puc. 3.8). T ——— —
Kaxnpiii BUJ Ha 9epTEKE MOXKET HAXO- | [ EE3 MMEHM

IUTHCS B OJJHOM M3 YETBHIPEX BO3MOXKHBIX CO- CHCTEMHEIA BHA[L!1)

cTosiHui: Tekywmn, ®oHoBbIH, HeBUANMBIN, Bua 1(1:1)

AKTUBHbIMN. (T)Bma 2(1:1)

Texkywmi (T) BUJ BCeraa €IMHCTBEHHBIN  Puc. 3.8. lepeBo nocTpoeHus npu
B yeprexe. B 3TOM BUJIE MOKHO BBINIOJHATE — MCHMOIB3OBAHUI HECKOIBKIX BIIOB

JcTalin
J00bIe OTepalvy MO BBOAY, PEAAKTHPOBA-
HUIO U YIAJICHUIO0 OObEKTOB.
Hapamepu )X ®OHOBbLIN BUJl JI0CTY-
Euc:'uema ] HoBkie nokymenTel T ERULMA YepTEH l Tekywee DK;D ] HCH TOHBKO IUIH BBIHOJ-IHe_
EPOROBATOCTE - SPAMETPEI HOBOMD BHAA
OTkNOHEHKA POPME! W Gaza |
] Saronosok T;ﬂiubl MapareTpei l nHHHM] HHUA OnepaHHH HpI/IBHSKI/I K
iy TOYKAM WM OOBEKTaM. JTH
Crpenka ssrnaga Macuras | sl
it = BHJIBI HEJOCTYITHBI JUJIA pe-
MNeperpriBatumWeca ofbekTsl ;
+- 0 B03HYEHUE HIMEHEHMA i;g I[aKTI/IpOBaHI/IH.
= MNapareTpll A4cTa Mepenasas .40
Somar o HeBugnmebie (nora-
1:20
] el Fﬂosew s WeHHble) BUJIBI OTOOpaxa-
PaztueH1e Ha 30Hs! v Ofosna :
TexHuUYECKME TPEODESHUA 15 I’OTCH Ha ‘Iep TC)KC TOHBKO
Heyk.a3aHHaRA WeposoBaToCTE 1:4
Tafiamua usmeHeHMiA Lz, Fa6apI/ITHBIMI/I paMKaMI/I.
[N apameToMs aLmMA M| e iz
;’i = | . | AKTUBHbIMU BUI1aMU
: THEHS npaska

MOT'yT OBITh Ccpazy He-
Puc.3.9. Bemagaroniee mexro NMapameTpbl CKOJIBKO BUIOB. Eciy BUI
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He sBJsieTCA (POHOBBIM WJIM MOTAIIEHHBIM, TO OH CUATAETCS aKTHUBHBIM. TeKy-
IIUI BUJI TAK)KE SBJISIETCS aKTUBHBIM.

JInst ycTaHOBKH TpeOyeMOoro COCTOSIHUSI BHJIOB HEOOXOJMMO HCIOIb30-
BaTh KoMaHIbel CepBuc / NapameTtpbl / Cucrema / Npacpnyeckunn pepakrop /
Buabl.

Jlis BbIOOpa MacmTaba M300pakeHUsl CleqyeT BblOparh IyHKT CepBuc
maBHOro MeHto, B BBHINA/IAIONIEM MEHIO CTPOKY [MapameTpsbl nucTa, 3aTeM
cTpoky Bupg u MacwTab (puc. 3.9).

N3meHenne macimradba n300pakeHUsI MOKET ObITh BBIMOJHEHO HECKOJIb-
KUMHM criocobamu (1. 1.4.4).

Bua | BcTaeka MHCTpyMEHTEI  CoeuMdmiauma  CepeMc  OKHo  CrpaBka
BBIHaI[a}OH_Iee MCHIO KHOIIKH AepeEo NOCTPOEHKHA - | E——" 0 = =2 0 =
Bua OTKpBIBaCT CTPOKY Mac- |  Creoes cosbuensi sl
wrta6 (puc. 3.10), a 3artem cro- |  Temmepmenros ; JQaa a
CO0  YBETWUCHHS, HATPUMEp, s I seermarme pamco I

Puc. 3.10. U3smeneune maciurabda

YBenuuutb pamkon. B sTOM
M300pakeHUs

ciiydae Ha lMaHenu cBOMUCTB II0-

YanbHyl Touky». [lepemecTuB rpadu- : G & G [ & 055940 - | [H | % D

YECKUM KypCOp B JIEBBIA BEPXHHUM YroOJ Puc. 3.11. MHCTpyMeHTanbHAs

paMKH, HEOOXOJWMO WIEIKHYTh MBbI- nanens Bug,

meto. [losiBUTCA cooOmieHue «Ykaxure

KOHEYHYI0 TOYKy pamku». CleayeT mepeMecTUTh Kypcop B MPABbIM HWKHUN

YIOJ1 paMKU Y HIEIKHYTh MbIIbI0. M300pakeHne B paMke OyJeT yBEIUYEHO.
HNuctpymenTanbHas nanens Bup (puc. 3.11) coaepXut KHOMKHU, KOTOPHIE

TaK>K€ MO3BOJISIIOT U3BMEHUTH MaclITad n300paKeHUMN.

Q VBenuuuTh MaciiTad paMKoi.
%, VBenumuuTh MaciTab.

2 VMeHbIIUTH MacIITao.

A o BBIJICJICHHBIM OOBEKTaM.
bonee noapoOHO KHOMKY 3TOM MaHENIn pacCMOTpEHBI B 1. 1.3.2.

3.3 BoinosiHeHHe IITPUXOBOK MPHU NOCTPOCHUH Pa3pe3oB

J171s1 BBIMTOJTHEHUS INTPUXOBKU HEOOXOIMMO U300pa3uTh 3aMKHYThIE KOH-
TYpbI, TTOUICHKALIIE TPHXOBKE U IIEIKHYTh 110 MHKTOrpamMme N — Litpm-
XOBKa Ha MaHeJIM HHCTpyMeHTOB Feometpus. Ha MaHenu cBoiicTB HEOOXO-
TMMO 3aJ1aTh paccTosiue (moJie War) Mexay JUHUSMU IITPUXOBKUA U yTOJ
HAKJIOHA IITPUXOBKH (mose Yron) (puc. 3.12). Komanga ™ —litpuxoska
MO3BOJISIET IITPUXOBATh OOJACTh, OrPAaHUYEHHYIO 3aMKHYTOW JIMHUEH (JTu-
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HUSIMH), KaK IIyTE€M MPOCTOr0 YKa3aHUsl TOUEK BHYTPHU KOHTYpa, TaK U IMyTEM

BbIOOpa OOBEKTOB.

L

ETH.I_'Ib /// - LLBE"T .LLBET noa l:| - |><I '534542 1':'33?? Mar 3|:|

« | Uran/45.0

(@l )

LI

Puc. 3.12. U306paxenue MaHenn cBOMCTB Ipu BKIOYEHUH KOMaH/ Il LLITpuxoBka

B neBoii yactu MaHenu cBOMCTB pacnoyiaracTcsi NyHKT CTunb, BHITAAAI0-

iee MEHI0 KOTOPOro MpEeACTaBICHO
Ha puc. 3.13. Dta KOMaH/1a TO3BOJISIET
BBIOpAaTh TpeOyeMbId CTHJIb LITPU-

/’/’/’j MeTann

><><><>< HemeTann

47 KameHb BCTECTEEHHEI

’;////4 Kepammka
XOBKH. LAY BeTon
3aBepmaroT koMaHay LLTpuxoBka . CTERRO
Ha)KaTHUEM KHOIKH ™ CospaTtb ) HnakocTe
6 ?{,VM% ECTECTEEHHEIA MRYHT
OOBLEKT. S HACRINHON MEyHT
CHCI[YCT HAITOMHMUTb, YTO IIPU BbI- T KameHb MCKYCCTEEHHBIR
TOJIHEHUM IITPUXOBKH CIIOXKHOIO KOH- Z%x’ HeneaobeToH
HanpameHHeR #enesobeToH
Typa HEOOXOAUMO BBIIIOJIHUTL €r0 00- g
JEpeE0 B NPOA, CEYEHHH
BOJIKY C MCIIOJIb30BAHUEM KOMAaHIbI S b Aepeso

@ — HenpepbiBHbIN BBOA OO BHEKTOB.
DTO CBS3aHO C TEM, YTO KOHTYpP 00-

Mecok

— B :=rveka uEeTOM

Apyrod cTHNR

JaCTh ITPHUXOBKHU JOJLKCH OBITH

Cruae| " [ Leer I Usernoy. | = || [x

Puc. 3.13. Conepsxanne BBIMAAAIOIMIETO MEHIO
CTuUnb WTPUXOBOK

3aMKHYTbIM. KHOIIKa KOMaHJbI r —
HenpepbiBHLIN BBOA 06BLEKTOB pac-
IIOJI0KEHA HA IMaHEeJId WHCTPYMEHTOB
FeomeTpus.

3.4 IlocTpoeHue B3aMMOCBSA3aHHBIX M300PaKeHMH U31eJINH

[Ipu BbIMOTHEHNM 3a/aHUs «Pa3pe3bl» HEOOXOAWMO HCIIOJB30BATh HECKOJIBKO
B3aMMOCBSI3aHHBIX M300pakeHui. B kauecTBe TakuxX M300paXKeHUM BBICTYNAIOT
BUIbI U pa3pe3bl, MEXTy KOTOPBIMU JIOJDKHA CYILIECTBOBATH MPOCKIIMOHHAS CBSI3b.
ObecrieueHre MPOEKIIMOHHOM CBSI3U MIPU BBIIIOJHEHUM YepTeka B rpaduuecKoit
cucteMe KOMITAC nmocturaercs ¢ MOMOIIBIO HCIIONB30BAHUS PACIIMPEHHBIX
KOMaHJI KHOIKH "« =~ = t & 4 £ | — BcnomoratensHbie npsimble
(puc. 3.14). 1anHble psiMble, B OTJIMYKME OT OTPE3KOB U JIy4eil, — 3TO OECKOHEYU-
Hble B 00€ CTOpPOHBI JIMHUU. [1oApOOHO MOCTPOEHUS C UCIOIB30BAHUEM BCIIO-
MOTaTeNIbHBIX PSIMBIX PACCMOTPEHBI B TabopaTopHoi padore Ne 1 (11. 1.4.6).
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B mpuBeneHHOM mpuMeEpe pEKOMEHIYETCS HAYMHATH IOCTPOCHHUS C BHJIA

cBepxy. B aTom ciydae ympoiaercs o0ecrnedeHre NpoeKIMOHHON CBS3U MEX-
1Ty BUJIAMH.

e |
AN
Al
& i
D

&

Puc. 3.14. Mcnonp30BaHuE BCIOMOTaTENbHBIX MPSAMBIX

3.5 O0o3HayeHHMsI HA YepTeKaxX pa3pe3oB, BHIHOCHBIX 3JIEMEHTOB

JlJis aBTOMaTH4eCKOro co3/laHusi 0003HAYEHUI pa3pe30B MCIOJIb3yeM Ta-
HEJIb UHCTpYMEHTOB O603HaveHus (puc. 3.15).

Haznauenne xHorok nanenu O60-
3Ha4YeHwus.

TE Y EALEFEML §-—-@ =

Tl — Kuomka Beop Tekcra. ITpu
BBOJIC ATOM KOMAaHJIbl TMOSABISIETCS H30-
OpaxeHnue MaHenu cBOUCTB

Df603HaYeHHA

Puc. 3.15. UncTpyMeHTanbHas MaHeIb
O6o3HauyeHusn

@ Touka npueaskd 263.966 | 83.9804 | Yrgyn 0.0 - iF'aamgu.lnEHHE M Nl

@ |1Ir

Puc. 3.16. MaHenb cBOWCTB /i yKa3aHUs pa3MeEIIeHUs] HaNCH Ha YEPTEXKe

(puc. 3.16). YkazaB rpaduyeckuM KypcopoM Ha paboueMm II0JI€ IOJIOKEHUE
HAYaIbHON TOUKU TEKCTa, PUKCUPYEM €ro HaXKaTUEM JICBOM KIIABUIITN MBIIIIH.

[Tocne ykazaHusi TOYKH BCTaBKH TeKCTa MaHenb CBOMCTB M3MEHSIET CBOE
COJIEp’)KaHME M TO3BOJISIET BBIMOJIHUTH CIEAYIONIUE OIEpalui: BHIOOp THIIA
mpudTa ¥ ero pamepa, BUJ HauepTaHus, UBeT u T.1. (puc. 3.17).

i+ @ [ aosTep=l[50 [<l[10 <170 X u M- Aantets |[EE

; |
Y ABrTaexa

Puc. 3.17. Bun MNaHenu cBoncTB 11 BeIOOpa mipudTa TEKCTa

2AED A EEEET
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ITossBuBIIHNIACS B YKaBaHHOﬁ TOYKE 3HAYOK II' IIO3BOJISACT BBIIIOJHATH HC-
06XOI[I/IMBIe HaJIIMUCH Ha YCPTCIKEC.

BBog Tabnuubl.

i BBox 0603naueHus LlepoxoBaTocTb NOBEPXHOCTH.

£

basa.

% NuHna BbIHOCKW. [Ipn BKIIFOUCHUM KHOMKH JIMHUAA BbIHOCKM TIOSB-
nsietcs u3oopaxxkeHue MaHenu cBoucTB, NokazaHHoOM Ha puc. 3.17. Ilpu ykaza-
HUU TpapUIECKUM KypCOpPOM B OKHE TeKCT, TOSBIIICTCS BBIMAIAIOIICE MEHIO
(puc. 3.18) u MaHenb cBOWCTB JjIsl BHIOOpA BapHUaHTa PACIIOJIOKEHUS TEKCTa.

Q @| jzos oo Tescr| |
e 7]
> | l'lapame*rpmf Bboareccrs)

Puc. 3.17. MNaHenb CBOWCTB IIpH BKJIIOYEHUH KHONKU JIMHMM BBIHOCKM

Mocre ykasanmsi TpauseckiM KypeopoM Ha-

@ YaJIbHOM TOYKM P71 JIMHMM — BBIHOCKH ITOSBJISETCS
& dbaHTOM (NIPSAMOYTOJIBHUK) MpeJrojgaracMon Haj-
nucu. Ilocine BbIOOpa NOAXOIANIETO BapuUaHTa
PAaCIONIOKEHUs TEKCTa CJIEAYeT BBECTH HYKHYIO
3aluCh, HAXKATh
OK, a 3arem

¢ HaXaTb KHOIIKY
ok | OTHeHa ‘ Cnpaek.a ‘ C03AaTb. Ha
puc. 3.19 noka-

Puc. 3.18. Beinagaroree MeHIO / p1

-

3aH puUMep
BBIIIOJTHCHUS
obo3HaueHus C Puc. 3.19. Beimonnenne 0003HaYCHUS
HCHOJb30BAaHUEM KHOIIKH JIMHUM BBIHOCKU. ¢ ncrnoss30BaHreM KHONKH JIMHUM
Jpyrue kHOnku na”Henau O6o3HayeHus  BbIHOCKU
BBITOJIHSIOT CIAEAYIONINE (PYHKIIHH:

JJI1 BBOJAA TEKCTAa HA JIMHHUH
BBIHOCKEC

/& O603HavYeHMe No3mumMK JeTaneil Ha COOPOUYHOM YEPTEKE.

= 3aar0T napamMeTpsl flonycka ¢popmbil.

Ad .

INuHna paspesa — OTKPHIBAET NaHeb CBOUCTB (puc.3.20), 1mo3BoJIsIIO-
el ykazaTh rpaduuecKuM KypcopoM MeCTa TIOJIOKEHUH CEKYIIHMX TLIOCKO-
CTEW U COOTBETCTBYIOIINE 0003HAUEHUS pa3pe3a (CEUCHUs) Ha YEPTEKeE.
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i @ | /oo 0.0 | Tun 1 [33]) Texer &
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Puc. 3.20. ITaHenb CBOMCTB MpH BKIIOUEHUU KHONKHU JIMHUA pa3pesa

A, Ctpenka B3rnsiga — Mo3BojisieT 0003Ha4aTh TP HEOOXOJUMOCTH J0-

IIOJIHUTEJIBbHBIEC U MECTHBIC BHU/BI.

8 Knomka BbIHOCHOW 3MeMeHT — M03BOSET yKa3aTb HEOOXOJUMBIN
IUISL TIOSICHEHUS DJIEMEHT U3/IEIUS U BBIIIOJHUTH COOTBETCTBYIOIIME HAIIKCH.

OceBas NUHUSA NO ABYM TOYKaM.
148 OGo3HauyeHWe LeHTpa. MaHenb CBOWCTB IIPH BKJIIOYEHHU KHOMKH
O603HavyeHue ueHTpa (puc. 3.21) mo3BoJseT yKa3aTh: KOOPAMHATHI LIEHTPA,

yroJ1 HaKJIOHA OCEM, TUII (IB€ OCU WJIM OJ[HA), YCJIOBHOE 0OO03HAUEHUE LIEHTPA B
BU/JIE KPECTHKA.

é ®. LLerrp Uran iTHn"" +
53| 2] PN Al’[apame*rpmf

Puc. 3.21. NaHenb cBOMCTB 110ci¢ HaKaTusg KHOKH OB03HauYeHMe UueHTpa

3.6 Ilocsie10BaTE/ILHOCTD BBIIIOJTHEHUS JIA00OPATOPHOI PadOTHI
«Pa3pe3b»

[IpakTuyeckas paboTa MOCBsIIEHA BBHINOJHEHUIO 3a/aHus «Pa3pe3b.
W cxonHbIMU TaHHBIMU SIBJISIFOTCA M300paXKEHMS JIETajdu Ha TJIaBHOM BUJE U
BUJIE CBEPXY U BBIIAIOTCS B COOTBETCTBUM C BapuaHTOM 3ajaHusi. PaboTa BbI-
TIOJIHSIETCSI B CJICAYIOIIEH MOCIIeI0BATEIbHOCTH

1. Coznath nokyMeHT Yeprtex (1. 1.4.1).

2. BroiOparb (hopmaT uepTexka U €ro pacrnoiaoKeHHe Ha pabodeM IoJe
AKpaHa.

3. 3apaths MaciTad uzoopaxenus (1. 1.4.3).

4. 3anath MOJIOKEHUS JOKaIbHbIX CK, CBS3aHHBIX C OTJEIbLHBIMU H30-
OpaxeHusAMH JeTainu. PekoMeHayeTcs HAUMHATh BBINOJHEHUE 3aJaHus C BUJIA
cBepxy (m. 3.1). IToctpouts Bua cBepxy (1. 3.4).

5. TlocTpouTh BCIIOMOTaTEIbHbIC JIMHUHU, OTPAXKAIOIINE MPOCKIIMOHHYIO
CBSI3b MKy BUJIOM CBEPXY U TJIABHBIM BUJIOM (11. 3.4).

6. BBbINOIHUTh U300pakeHUs TJIAaBHOTO BHJIAa M BUJIA CJIEBa, UCIIOIb3Ys
BCIIOMOTATEJIbHBIC JIMHUH, OTPAXKAIOITUE MPOSKIITMOHHYIO B3aUMOCBSI3b .

7. BbINOMHUTE W300pakeHUE MTPUXOBKU HA MECTE pa3pesa. BeImoiHuTh
BBIHECEHHOE CEUEHME U BRIHOCHOM 3jieMeHT (11. 3.3, m. 3.5).
8. BbINOJHUTH HAAUCH HA YepTekKe U CHOPMUPOBATH N300PAKEHUE TEK-
cta (1. 3.5): «OcTpble KPOMKM NPUTYNUTb pasmepomM 1x45°%.
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9. HanecTtu pa3Mepsl I€Talu HAa YEPTEKE. 3aNOJTHUTh OCHOBHYIO HA/ITIUCh.
OKOHYaTENBHBIN BHUJI YEPTEXkKA ITOKA3aH HA pUC. 3.22.
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S Unh
Konupoban Popram A3

Puc. 3.22. Ilpumep BoinonHeHus 3aganus «Pa3pesb»
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JlabopaTopnasi padora Ne 4

BeinosiHeHne reoMeTpUYECKUX MOCTPOEHHU I C MCIIOJIb30BAHHEM
KOMaH/ perakruposanus. Ucnonb3oBanue MeHeaKepa 0M0IM0OTEK
NPHU MOJY4YCHUH OAHOTHITHBIX H300paKeHU YepTesKel

JlanHast naboparopHasi paboTa CBsi3aHA C BBIMOJHEHUEM B KypCe WHIKE-
HepHOU rpaduku 3agannst «CoeTMHEHHS pa3beMHBICY.

eab: M3yyeHne KOMaH[, NpEAHA3HAYCHHBIX U PENAKTUPOBAHUSA U30-
Opaxxenuii cpeacrBamu KOMMAC-3D V8, wucCHoIb30BaHUSI MEHEKepa Ouo-
JMOTEK JIJISl MOMYYEHHUs] N300pAKEHUIM CTaHAAPTHBIX KPENEKHBIX W3IEIUN U
BBITIOJIHEHHE JIOKYMEHTA Ccrielu(pUKaIusl.

Coaep:xaHue: BBIIOJIHEHUE COOPOYHOrO YEpTEka ¢ (PparMeHTaMu HM300pa-

KEHUs1 coequHeHuit 6ontom (cM. puc. 4.13) u cocrapienus cnerupukanuu (Cm.
puc. 4.14).

4.1 KomaHabl pexakrupoBanus uzoopakeauii B KOMMNAC-3D V8

Komanabl pegakTupoBaHus MO3BOJISIIOT BHIAOW3MEHSTh YEPTEXK, YCIOK-
HSTh €0, TOBOPAaYMBaTh, MACIITAOMPOBAaTh, KOIMUPOBATh U OTPaXaTh HEOOXO-
IUMBbIE 3JeMeHThl. KOMaHIbl pelakTUPOBAHUS PEANTUIYIOTCS C MOMOIIBIO
CTpaHUIIbl PepgakTnpoBaHue kKoMnakTHou naHenu (cMm. puc. 4.1).

Puc. 4.1. Conepxanue nanenun PepaktmpoBaHue

[Tanenr MHCTPYMEHTOB PegakTMpoBaHMe BKIIIOYACT CJICAYIOMIUN HAOOp
KHOIIOK:

|® CaBur — c/IBATAET BbIEEHHDBIE 0OBEKTHI yeprexka uiu pparMeHTa;
2 MoBopoT — NOBOpauMBaET BhIIETEHHBIE 0OBEKTHI UepPTeKa UK (par-
MEHTA;

£l MacwrabupoBaHue — BBHIIONHACT MAcCINTaOHPOBAHHE BBIAEICHHBIX
00BEKTOB YepTEkKa WU (PParMeHTOB;

—

O00BEKTOB UepTEXa OTHOCUTENBHO MpsiMor. Heobxoanumo ykas3aTh MOJIOKEHUE
MIepPBOM, a 3aTeM BTOPOU TOYEK OCH CUMMETPUH;

& KonupoBaHue — KonupyeT BbIJEICHHBIE OOBEKTHI UepTeKa Ui ¢par-
MEHTA;
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&. NedopMaums CABMroM — BBIMOJHACT 1e)OPMAIIMIO CIBUIOM 00BEK-
TOB YepTexa uiu pparMeHTa;

7. Yceub KpMBYIO — YIAJISIET 9aCTh OOBEKTA, OTPAHUYEHHYIO TOYKAMU TIEpe-
CEUEHMS €r0 C IPYTUMHU O0BEKTAMM;

#. Pa3butb KpUBYH — pa3OMBaeT OOBEKT, B KAaKOH-TMOO TOYKE Ha JIBE
YacTH;

OuncTuTb obnacTb — yAalasieT BCe OOBEKThI, HAXOJAIIMUECS BHYTPHU
WJIA CHAPY>KU OT HEKOTOPOM T'PaHULIbI,

[+ Mpeo6paszoat B NURBS — mpeobpasyeT reoMeTpHYecKuii 00BEKT
WJIM TEeKCT, HanucaHHbl mpudrom true Type, B NURBS—kpuByto s nocie-
IYIOIIETO TMOKOIro pPelaKTUPOBAaHUS OOBEKTa MEPEMEIICHUEM €r0 XapaKTep-
HBIX TOYEK.

KomaHbl pelakTupoBaHusl PEINoaratoT BblJieJIeHUEe 00bEKTa PeAaKTH-
poBaHus. Beiienars 00bEKTHI MOXKHO TOTJIa, KOT/Ia HU OJHA Apyras KOMaHJia
He aktuBHA. O TOoM, HaxoauTcs au KOMMAC-3D V8 B peXMME BBIACICHUS
00BEKTOB, MOKHO CYIUTH MO COCTOSIHUIO CTPOKH 3ampocoB. J[si BhIeICHUS
HEO0XO0IMMO IIEJIKHYTh Ha KOHTYpe 00BhEKTa JICBOM KHOIKON MBIIIIH.

Brinenenue rpynmnbsl 00bEKTOB MOXET OBITh OCYIIIECTBIICHO C MCHOJIb30-
BaHUEM paMKH. J[Ji1 3TOro HeOOXOJMMO B PEKUME BBIJICJICHUS yKa3aTb MbI-
IbK0 KOOPJIMHATHI ABYX YIJIOB MPSIMOYTOJbHUKA, HE OTITYCKas JIEBYKO KHOIIKY
MbIlIK. Bece 00bEKThI, TOJIHOCTHIO TOMABIIKME B PAMKY, OyAYT BbIJICICHBI APY-
T'UM IIBETOM.

4.1.1 CaBur o0LEKTOB

st nepemenienusi 00bekToB B KOMITACe npeaycMoTpeHbl Ba BapUaH-
Ta: YIPOLIEHHOE U TOYHOE nepeMenieHue. B oboux ciydasx tpeOyercs mpea-
BapUTEJIBHOE BBIIEICHUE OOBEKTOB. {151 YIPOIIEHHOTO NEpEMEIEHUs, KOT1a
HET HEOOXOJMMOCTH B TOUHOM CJIBUTE, CIIEAYET PACIOJIOKUTh Kypcop Ha OJ-
HOM W3 BBIJICJICHHBIX OOBEKTOB, HAXaTh U HE OTIIYCKATh JIEBYIO KHOIKY MBbI-
111, 33]1aTh HOBOE MOJIO)KEHUE OOBEKTOB M OTITYCTUTh KHOIKY MBIIIH.

TouHoe nmepemernieHre 00bEKTOB OCYIIECTBIISIETCS KOMaHaMu &, _ casur u

| CaBur no yrny u pacctosiHuio. Komanga CaBuUr ocymiecTBisIeT nepeme-
IIIEHHUE BBUIEIEHHBIX 00h-

€KTOB T10 BEKTOpY, 3a[aH-  a) mﬁi e 2 ~E TR
HOMY KOOpAMHATaMU - Gl

nByX Todek T1, T2 Wi g = w00 |eaccrme 0 rosnf TG0
IPOEKIMSMA  JTOIO  BEK- o e

Topa B noisx Casur X, Puc. 4.2. BBoJ NapaMeTpoB NpH C/BUre 0GHEKTOB
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CaBur Y maHesnu CBOMCTB (puc. 4.2a).

Komanma CaBvr no yrny v paccTOsiHMIO OCYIIECTBIIIET IEepPEeMEIICHUE
BBIZICTICHHBIX 00BEKTOB 110 BEKTOPY, 3aITAHHOMY yTJIOM HakJIOHA K ocu X (IoJe
Yron) u ero amHoi (mosie PaccrosiHue) (puc. 4.20). [l nepenoca gpparmen-
TOB, COCTOSIINX M3 HECKOJIBKUX TIPUMHTHBOB, HEOOXOIUMO:

1) yka3aTh IepBYyIO U BTOPYIO TOYKH JUArOHAIM PaMKH, HE OTIyCKas Jie-
BYIO KHOTIKY MBIIIIHA, B KOTOPOH JTIOJDKEH HaXOAUTCS TIEPEHOCUMBIN (DparMeHT;

2) MEeTKHYTh Ha KHOIIKE B caswr;
3) yka3ath noJyioxkeHnue 6a3oBoii Touku p1 (puc. 4.3a);
4) ykazaTh HOBOE IOJI0KEHUE 0a30BOi1 Touku p2 (puc. 4.3a);

5) METKHYTh HA KHOIKE @ _ MpepBaTb KOMaHAy.

i i O
p1

Hron 457 <:>
A O X

a) 6) B)

Puc. 4.3. [Ipumeps! UCTIONH30BaHMSI KOMaH]] CIBUTa U KOMMUPOBAHUS 0OBEKTOB

J71st TOro 4To0BI OCTAaBUTH M300paKEHUE MPEABIIYIIEro (parMeHTa, He-
00X0MMO BKJIFOYUTh COOTBETCTBYIOIIUHI pexuM B MaHenu ceomcTte O —
OcTaBuUTb UcxoAHble 06bekThl Wi il — YaanaTth ucxogHble o6bekTbl. [1o0-
JI0’)keHHE 0a30BOM TOYKH U CIIBUT T10 OCSIM X U Y BO3MOXKEH C TTOMOILBIO BBOJIA
COOTBETCTBYIOIIEH nH(GOpMaIuK B OKHax MaHenu cBoncTe(puc. 4.2a,0).

4.1.2 IlloBOpOT 00BEKTOB

B deprexax 4acTO BCTPEYAKOTCS CIOXHBIE JIEMEHTHI, PACIOJIOKEHHBIE
M0/ HEKOTOPBIM YIJIOM K TOPU30HTAIBLHON OCH KOOpAMHAT. BeruepumBarh nx
B HAaKJIOHHOM IIOJIOKEHUHU JOCTATOYHO CIIOKHO. B Takux ciywasx ynoOHee
M300pa3uTh IEMEHT Ha CBOOOJHOM MECTE YepTeXka B TOPU3OHTAIBHOM WM
BEPTUKAIIBHOM IOJIOKEHUH. 3aTE€M IMOBEPHYTh JJIEMEHT Ha HYXXHBIA Yroy U
PACIIONOKUTL €r0 B HY)KHOM MecTe. BrisBanHas komanza ‘@8 — Mosopot
IpeajaraeT 3a4aTh LEHTP MOBOPOTA — TOYKY, OTHOCHTEIBHO KOTOPOW OymyT
MTOBEPHYTHI BCE BBIJICIIEHHBIE OOBEKTHI.

[ToBOpPOT OOBEKTOB MOKET OBITH BBITIOJIHEH JIBYMsI CIIOCOOAMMU:

® 33/IaHHEM yTJia II0OBOPOTA;
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e 110 0a30BOM TOUYKE.

[TapameTpsl yria moBopota (1oje Yron), nojioxeHue 0a30Boil TOUKH (I10-
s T1, T2) 3amatorcs B okHax MaHenm cBonctB (puc. 4.4). Jlns noBopora
(bparMeHTOB, COCTOSIINX W3 HECKOJBKUX MMPUMUTHBOB, HEOOXOIMUMO;

1) yka3aTh epBYIO M BTOPYIO TOYKH JMArOHAINA PaAMKH, HE OTITYCKasl JIEBYIO
KHOITKY MBIIIH, B KOTOPOH JOJDKEH HAXOIUTHCS TIEPEHOCUMBIN (DparMeHT;

2) IeNKHyTH Ha KHOTKe 3 — MoBopor;

3) ykazaTh MoJjoXeHUue 0a30BOMl TOYKH P3, OTHOCUTEIHHO KOTOPOM OCY-
IIECTBJISIETCA MOBOPOT (hparMenTa (puc. 4.30);

4) 3a51aTh yroJ MOBOPOTA U HaXKaTh Ha kiaBuily ENTER;

5) menkHyTh Ha KHoMKe @ — MpepBaTh KOMaHAy.

@ v/ Lgnrp 79.5984 | 34.5513 Yron |PE§MM gd
(@ ) 4 » STIOBOROT

Puc. 4.4. NaHenb cBOMCTB /15 3aaHKs 0a30BOM TOYKHU U yIJia IOBOPOTA IPUMHUTHBOB

4.1.3 KonnpoBanue 00beKTOB

ManuHOCTPOUTENILHBIE YEPTEKU MOTYT COJIEP- "
’)KaTh HCCKOJ’IBIZE OJIMHAKOBBIX l?)JICMeHTOB.yB TaKI/I;)X @“f 6 E2 |‘
Clly4yasx CJIEIYyeT IMOCTPOUTHh OAWH U3 HUX, a OCTalb- Puc. 4.5. KHonkn komMaHz
HBIE TIOYYUTh C TIOMOIIBIO KOMAaHIBl KOMHpOBa- KOMHPOBAHMA 0bBeKToB
uusg. Komanas!l konupoBanus nanead Pegaktuposanue (puc. 4.5) comep:xkuT
HECKOJIbKO KHOTIOK, 0OECIIEUMBAIOIINX PA3JIMUHbIC BAPUAHTHI KOITUPOBAHUS.

=7 KonupoBaHue. KonnpoBaHue OCyIIECTBIISIETCS CMEMIEHUEM KOITUM 10
ocsiM X 1 Y (puc. 4.3B).

& Konusa no Hanpasnsawwen kpuBon. B koMaH1e HEOOXOIMMO:

® 33/1aTh KOJIMYECTBO KOIMH, LAl MEXKAY HUMU WIIM PACCTOSHUE MEKIY
KpalHUMU KOIUSIMU;

® ONpPEIEIUTh MOJIOKEHNUE UCXOIHBIX 0OBEKTOB NPU KOMUPOBAHUMU U Ha-
MpaBJiEHUE KOITUPOBAHUS;

® 33/1aTh 0a30BYIO TOUKY Ha UCXOJHBIX OOBEKTAX;

® YKa3aTh HAIPABJSIONIYIO KPUBYIO U HAYAJIbHYIO TOUKY pa3MEILEHHs] KOITHUiA
Ha Hel. Ha puc. 4.6a moka3zaHO KONMPOBAaHHWE NPU YCTAHOBKE pexuma = — He

Ao- BOpa-
paum- ﬂ un-
BaTb Ao
Hop- ma-
nm, a a) 0) Ha
puc. 4.6 6

Puc. 4.6. BapuaHTsl pacnonoxeHusi 00beKTOB NPH KOMMUPOBAHUU
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COOTBETCTBEHHO (2 JoBopauymBaTb A0 HOpManw.

I Konus no okpyxHoctu. B komaH/ie HEOOXOAMMO 33aJaTh KOJIUYECTBO
KOIWM, HAMpPABICHHE KOMMUPOBAHUS U CIOCOO pa3MElIeHUs] - PaBHOMEPHO IO
OKPY>XKHOCTH WJIM C 3aJaHHBIM I1aromM. B mociegHeM ciyyae 3a1aeTcs yIriioBOu
mar konupoBanus. [locie 3a1anus neHTpa KonupoBaHusi OyAyT CO3[aHbl (haH-
TOMBI KOITHU, OPUEHTUPOBAHHBIE 110 OKPYKHOCTH B COOTBETCTBHM C YIJIOBBIM
maroM. s gukcannmn KonupoBaHusi HEOOXOMMO BOCIIOIb30BATHCS KOMAHI0M
= — Co3paTtb OOBLEKT.

£2| Konus no ceTke. KoMania Tmo3BOJACT CO3ATh MACCHB KOMHil BBIIC-
JICHHBIX OOBEKTOB, Pa3MECTHB MX B y3JaX CETKH C 3aJaHHBIMU MapaMeTpamu.
VYrpaBieHne UCXOMHBIMH OOBEKTAMHU OCYIISCTBIISIETCSl M3 BKiaaku Konusa Ha
MaHenu cBoncTB. HacTpoiika ceTku BBINONHsETCS Ha BKiajgke MapameTpsbl.
MoskeT OBITH 3a/1aH HAKJIOH M YTOJl pacTBOpa CETKH, IIar ¥ KOJIMYECTBO KOTIHIA B
000MX HaNpaBJICHUSX.

2| Konus no koHLeHTpuueckoit ceTke. KomaHaa cO3/aeT KOMUM BbIe-
JICHHBIX OOBEKTOB, pa3Mellasi uX B y3/ax KOHIeHTpuueckor ceTku. CeTka Ha-
CTpauBaeTCs ¢ MOMOIIb BKIaku MapameTpbl Ha MaHenu cBOMCTB.

4.1.4 MacuirabupoBaHue 00beKTOB

Komanna £l — Macwra6upoBanmne 1o3BOMsIeT H3MEHHTD BEJINYHHY BbIJe-
JIEHHBIX OOBEKTOB NPONOPIUOHAIBHO MacITaOHBIM Ko3(pdunmenram. Ecmum
Macmrad OoJibllie €IUHUIIBI — 3TO MacliTad yBEJIWMYEHHS, €CIUM MEHBIIEC —
yMeHbIneHus. Mcxomapie 00BEKThl MOTYT OBITh YIaJICHBl WM OCTaBJIEHBI 0€3
u3MeHeHus. Ecnu cpeny BBIIEICHHBIX OOBEKTOB HET AYT WM OKPYKHOCTEH,
BO3MOYKHO 33J]JaHUE PA3JIMYHBIX KOA(PPUIMEHTOB MacIITaOMPOBAHUS 1O OCsIM X
n Y. B npotuBHOM citydae maciitad 1o ocu Y OyieT HeIOCTYIIEH.

Ecnu cpeau BbIZIeIeHHBIX 00bEKTOB UMEIOTCS Pa3MEphl, TO UX HOMUHAIb-

HbI€ 3HAUC€HUS OyIyT OTKOPPEKTHUPOBAHBI B COOTBETCTBUH C MACIITAOHBIM KO-
s dunmentom. [ yrpaBiaeHUs] BRIHOCHBIMU JTUHUSIMU pa3MepoB B MaHenu
CBOWCTB UMEIOTCA nepekmodaresu: ] |- He macwraéuposatk 1 =il — Macw-
TabupoBaTtb. PaboTa nepekiroyaTesneil mpouuIIOCTpUpoBaHa Ha puc. 4.7a, 0, B.
Ha puc. 4.7a nokazaHo ucxoaHoe uzoopaxenue pparmenra, Ha puc. 4.70 —
MacluTabupoBaHUE P BKIIOUEHHOM IEPEKII0YaTelIe [Tl v va puc. 4.78 —
MacIITaGupoOBaHKe TIPH BKIIOUEHHOM Hepekiouatere . OnHu 1 Te ske Bbiie-
JIEHHBIE O0BEKTHI MOTYT OBITh MACIITAOMPOBAHBI HECKOJIBKO Pa3 3a OJHO o0Opa-
IIEHUE K KOMaHe.

Jlis macmrabupoBanusi (ParMeHTOB, COCTOSIIIUX W3 HECKOIBKUX MPUMH-

THUBOB, HEOOXOUMO:
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1) ykazarh NmepByIO ¥ BTOPYIO TOYKU JUArOHAIM paMKH, HE OTITyCKas Jie-
BYIO KHOIIKY MBIIIH, TTOCKOJIBKY B paMKe HaXOAHUTCS MEPEHOCUMBIN ()parMeHT;

2) meNKHYTh Ha KHomke & — Macwra6uposanue;

3) nocne 3ananusa B MaHenu cBoMcTB MaciTabOHOro koddduimeHra, Heoo-
XOAMMO YKa3aTh TOYKY, OTHOCUTEIHLHO KOTOPOH OYyIEeT MPOMCXOAUTh MacIITa-
oupoanue. Takas Touka Ha puc. 4.7a 0003HaYeHa — TOUKa p1;

4) LIIeIKHYTH HA KHOIIKE @ — MpepBaTh KOMaHAY.

p1 f _\‘\ -

Puc. 4.7. [Ipumeps! MmacmtabupoBaHusi 00bEKTOB
4.1.5 CummMeTpus 00bEKTOB

B MammHOCTpOUTEIILHOM YEPUEHUN AETANIb UM OTAEIbHBIE €€ DJIEMEH-
Tbl MOT'YT UMETh CUMMETPUYHBIE YUYACTKU OTHOCUTEIBHO BEPTUKAIBHOW,
TOPU3OHTAIBHON WJIM HAKJIOHHOW OCU. B Takux ciiydasx HOCTaTOYHO Ha-
YepTUTh OAWH 3JIEMEHT. CUMMETPUYHBIE €MY 3JIEMEHTBI CTPOSTCS C MC-

—

MOJIO)KeHa Ha mnaHenn PepaktupoBaHue. [lapameTrpsl ocM CUMMETPUH MOTYT
ObITH BHECEHBI B MOJIsI MaHenn cBOMCTB. 3/1ECh K€ HAXOMSTCS IMEpeKIroYaTen
YIPABIEHUS HCXOHBIMA OOBEKTAMMU.

YT0oOBI UCIIONIB30BATH B KAYECTBE OCH CUMMETPUU HAYEePUEHHBIN paHee OT-
PE30K MK MPSIMYI0, MOYKHO BOCITOJIB30BaThCs KHOMKOM £ — BbiGop 6asoBoro
o6bekTa Ha naHenu CneuyuanbHoro ynpasneHus. [[ns cummerpun pparmes-
TOB, COCTOALLIUX U3 HECKOJIBKUX IPUMHUTUBOB, HEOOXOANMO:

1. VYka3zarb nepByo U BTOPYIO TOUKH JUAroHajlud paMKH, HE OTIIyCKas Je-
BYIO KHOIIKY MBIILIH, B KOTOPOU JIOJKEH HAXOAUTHCS IEPEHOCUMBIN (PparMeHr.

3. VYka3zarb TOUKHM p1 U p2, HaXoAAIIMECS HA ocHu oTpaxeHus (puc. 4.100).

4. I1lenkHyTh Ha KHONKE & — MpepBaTh KOMaHAy.

4.1.6 ledpopmanusi 00beKTOB
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Komanaer nedopMaiimm KMCMONb3YIOTCS B CiIydyasX, KOrja HEoOXOJIMMO
CIBUHYTh, TOBEPHYTh WJIM MACIITAOUPOBAThH YaCTh U300pakeHUsI TaKUM 00pa-
30M, YTOOBI OOBEKTHI, MOJIOKEHNE XaPAKTEPHBIX TOYEK KOTOPBIX U3MEHUJIOCH,
HE MOTEPSUIU CBS3b C HETOJB)KHBIMU O0bEKTAMMU.

Knonku BbI30Ba KOMaHj Aedopmanuu (puc. 4.8) HaXOAATCS HA MAHETU
paclIMpeHHBIX KOMaH/ NaHelu PepgakTtupoBaHume.

Komannsl nedopmannu He TpeOYyIOT MpeaBapu-

@, £& 9 TEJILHOT'O BhIJIeJIeHUsT 00bekToB. [lociie BbI30oBa KO-

Puc. 4.8. Knonku koMau1  MaHIpI HEOOXOAMMO 3a/1aTh MPSMOYTOIBHYIO PAMKY

AeGopmaImK O0BEKTOB 1y prinenenus 0ObeKTOB I Aedopmarmu. Crc-

TemMa QGopmupyer Cekywyr pamky BbigeneHus. Eciiu mojydeHHbIH HaOop

O00OBEKTOB HE YJIOBJIETBOPSET, MOXHO IOBTOPUTH BBIJICJICHUE, HCIIOJIH30BaB

KHOMNKY ™/ — BblgenuTb HOBOW pamMkou Ha naHeau CneuuansHoro ynpasne-

Hus. Knonka & — Ucknountb/go6aBuTb 06bEKT YIIPABIISCT BbIACICHHBI-

MU OOBEKTaMHU, MO3BOJISS MCKIIIOUUTH JIMITHUE. Hibke mpuBeneHbl paciiupeH-
HbI€ KOMaH1bl Aedopmaumumn o6 HLEKTOB.

Z| Nedopmauns casurom. ITapaMeTpsl KOMaHIBI COOTBETCTBYIOT KO-
MaHae CaBwr.

&| NecopmaLus NoBopoTOM. [TapameTpbl KOMaHJIbl COOTBETCTBYIOT
KoMmaH]ic NMoBopoT.

Oedopmaumna macwrtabupoBaHumem. llapamerpbsl KOMaHABI COOT-
BETCTBYIOT KoMaHji¢ MacwTabupoBaHue.

4.1.7 Yceyenue 1 BbIpABHUBaHUE 00bEKTOB

YacTo npu pelakKTUPOBAHUM YEPTEXKa HEOOXOJIUMO YJAIUTh HE BECH JJIe-
MEHT, a TOJBKO KaKyko-Tu00 ero yactb. B 3TuX ciiydasx yqoOHO NMpUMEHSITh
CHELUAIIbHBIE KOMaH/bl yCE€YeHUs1 OOBEKTOB, a TAKK€ KOMaH/bl BbIPABHUBA-
HUS 110 TPaHULIe, yaaneHus: (PacKu Wi CKPYIJIEHHs. DTH KOMaHIbl PACIOIOKe-
HbI Ha MaHenu pacwupeHHbIX KOMaHA aHenu PepaktupoBaHnue (puc. 4.9).

7Z° — Yceub kpuByto. KoMaHIa yiamser 4acTb YKa3aHHOTO 00BbEKTa, orpa-
HUYEHHYIO TOYKaMH [IEPECCUCHUsS €ro ¢ APyruMu oobekTamu. [1o ymomyaHuio
yIaIeTCs YYacTOK, KOTOPBIM ykazaH KypcopoM. Ilpu sTom Ha MaHenw
CBOWCTB aKTHBEH MEPEKII0YaTelb ** — YaansaTh ykasaHHbIA yyacTok. Eciu
Ke TpeOyeTCs yAaluTh YYaCTKH, BHEIIHHME IO OTHOIICHHIO K YKa3aHHOMY,
=] | HY)KHO UCIIOJIb30BaTh MEPEKI0Yareb M — OcTaBuTb

’ ykasaHHbI y4yactok. Ha puc. 4.10a, 6 mocie ykazaHus

Prc. 4.9. Cnemmaneubie  1ogek p1 ¥ p2, ymaIAIOTCS COOTBETCTBYIOIIHE IYTH

KOMaH /bl yceueHus .
0OBEKTOB OKPYKHOCTCH.
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p2
p6 p8 9
p4 p3 g
: SR
p3 p7 011 p10
a) 0) B) r) 1) e)

Puc. 4.10. ITpumeps! ynaneHus: pparmMeHTOB 0OBEKTOB

o

#_ — Yceub KpuByl ABymsi Toukamu. KomaHaa ymanser 4acTh 00beKTa,
OrpaHUYEHHYIO JBYMs IMPOU3BOJILHO 33/laHHBIMU TOUKaMu. Komanzaa y1o0Ha B
TEX CIydasX, KOrja pedakTUPYEeMblii OOBEKT MMEET MHOr0 IEepEeCceUeHUur ¢
IpyrumMu oobekTamu. B komaHie HeoOXOaMMO YKa3aTh peJakKTUPYEeMblid OOBEKT
(Touky p3), a 3aTeM 3aJlaTh HA HEM JIBE€ TOUKU (p4 U p5), ONperestonme HyxX-
HbI ydacTok. OH OyzeT yaaneH Ud OCTaBJEH B COOTBETCTBUU C YCTaHOB-
kamu nepekirouarened. Ha puc. 4.10 B oTpakeH MOpsAIOK yKa3aHHs TOYEK
p3, p4, p5 1 p6 Ha OKPYKHOCTHU JIsl IOTYYCHUS M300paKEHUS, MPEICTaBIICH-
Horo Ha puc. 4.10r.

= - BbipoBHATL no rpaHuue. KomaHia ocyiecTBIsS€eT NpoJjieHuE 00b-
€KTOB JI0 TPAHUIIbI BHIPABHUBAHUS WM yceueHMs 1o Heil. HeoOxomumo BHa-
yaje yKa3aTb OOBEKT — I'PaHUILy, a 3aTE€M IOCTEIIEHHO MO OJHOMY OOBEKTY
13 TeX, KOTOPbIC HAJI0 BHIPOBHATH. BhIpaBHUBaHUE 00BEKTA OCYIIECTBIISACT-
Cs CO CTOPOHBI yKa3aHHs ero. YToObl nepeiTH K BIPABHUBAHUIO IO JIPYTOi
rpaHulle, UCIOb3yiiTe KHONKY Bl — YkasaTh 3aHoBO Ha manenu Cneuvans-
Horo ynpaBneHus. Ha puc. 4.101 nokasana mociienoBaTeIbHOCTh YKa3aHUs
TOYEK p7, p8, p9, p10 1 p11 HA OKPY)KHOCTAX U OTPE3KAX I MOIYYEHUSA U30-
OpakeHus, MpejicTaBiaeHHOro Ha puc. 4.10e.

4.2 Ucnosib30BaHuE MeHeIKepa OudJINoTeK

KOMMNAC - 3D V8 npefocTaBisieT BO3MOKHOCTh HUCITOJIb30BaHUSI OUOIMOTEK
OJTHOTUIHBIX 3JIeMEHTOB. Hampumep, s m300pakeHHsI COSAMHEHUS OOITOM
HE00X0IUMO:

1. Yka3zarb KHOIIKY — MeHepxep 6MbGnuoTek MaHeIu cTaHAApT-
HaA, a 3aTeM yKasarhb pas3zaciiel lpumMepbl 6Mbnmotek —» bubnmnorteka KoH-
CTPYKTUBHbIX 3fieMeHTOB — KpenexHbin anemeHT — BLUIM M12x38.
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2. BcraButh n300pakeHre COEAMHEHUSI OOJITOM Ha CBOOOJIHOE MOJIE Yep-
TeXa.

3. Jns penakTupoBaHUS W300pAKEHUSI COCTMHEHUS 00JTOM HEOOXOIMMO
B MaHenu cBoWMCTB BBHIOPATh PEKUM & — Paccbinath Wi IIEIKHYTH 110 U30-
OpaXeHUI0 COeNUHEHUsI 00NTOM (IPU 3TOM HM300paKEHHUE BBIACISETCS 3eJie-
HBIM IIBETOM), HOKATh MPaBYIO0 KHOIMKY MBIIIHA U B KOHTEKCTHOM MEHIO BBI-
Opath oniuio PaspywuTsb.

4. IlenkHyTh J1Ba pasza Mo u300paxkeHuto coeauHeHust 6onrom. Ilocie
ATOrO0 TMOSIBIIAECTCS OKHO 3a/IaHUS [

rnapaMeTpoB OOJTOBOrO COEIMHE- T .

HI/IH. B OKHC H606XOHI/IMO BaI[aTB BricoTa W P P T .
HEOOXOOUMBIN JuaMeTp pe3bObl U s

BBICOTy Imakera, T. € CYMMapHyIO [ LWar meakmi §
TOJIILIMHY JIBYX COEIUHSEMBIX IJIa- .o BomrafOCT  [7738 |  Bom

ctuH (puc.4.11). B oTkpsiBIIEMCS
OKHE COOTBETCTBYIOIIMM BBIOOPOM
KHOIIOK bont, lNamka u LWanbGa,
MOXHO 337]aBaTh U300paXKEHUs pa3- et S ———
JUYHBIX OOJITOB, rack M maiob. s B - | - |
ATOr0 HYXHO BBIOpATh COOTBETCT- Puc. 4.11. Jlnanorosoe okxo Bont laitka LWai6a
BYIOILLIME CTaHJAAPThl. MOXKHO TaKxke
MOJIy4aTh YNPOIIEHHOE WM KOHCTPYKTUBHOE M300paKEHHUE U PA3JIUYHbIE BU-
IIbI COEJTUHEHUS.

5. BcraBuTh nM300paxkeHuss coequHEHUs OOJTOM B HY)KHbIE MecTa cOO-
POYHOI0 YepTEXa C PA3JIMYHBIM yIJIOM BCTaBKHU.

B ek [aiika no FOCT E35 w [ aiika
™ Bug ceepry Wata no FOCT B402 - Warida

v Ock pycosaTs ™ YnpowenHo

4.3 I1.1an 1adopaTopHoit padorTsl «CoeTUHEHHS] PA3bEeMHbIE)

1. Co3nars HOBBIM JOKyMeHT YepTex. BriOpare ¢opmar A3 ¢ OCHOB-
HOW HAJIIUCBIO BJIOJb KOPOTKOU CTOPOHBI.

2. M300pa3uth 4eTBEPTYIO YaCTh KOPIyCHOM aeTtanu (puc. 4.12a).

3. Bemonauth n3o6paxenue dacku (puc. 4.126). st 3TOro menKHyTh

10 KHOTIKE q\‘:'| — ®acka. 3aziath B MaHenu cBoWcTB UIMHY (acku. BeiOpaTh oT-
PE3KH, MEXKTY KOTOPBIMU CTPOUTCS (hacka.

4. TloctpouTh cCUMMETPUYHBIE M300pakeHus: yerBeptu (puc. 4.12B), a
3aTeM MOJIOBUHBI KopiiycHOW Aetanu (puc. 4.12r). s 3Toro meakHyTh 10

MUKTOrpaMMe =1 U 3aJaTh JIBE TOYKHU, HAXOJSIIUECS HAa OCHU COIPSIKCHUS
(Touku p1 u p2) (cm. 1. 4.1.5). JIyist oTpaskeHuUst MOJIOBUHBI KOPITYCHOM JIeTalu
yKa3aTb TOYKU p3 U p4 HA OCU OTPAXKECHUS.
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5. BbmomHute n300paxkenue mWrpuxoBku. st storo B MaHenu cBoMcTB
3a1aTh yroJl HaKJIOHA U PACCTOSHHUE MEXIY JIMHUSAMHU IITPUXOBKU. YKa3aTh
3aMKHYTbIE KOHTYPBI, TOJJIEKAIINE IITPUXOBKE.

6. BcraButh M3 OHMOJMOTEKH CTAHIAPTHBIX TPpaPUUYECKUX OOBEKTOB
n3o00paxkeHue coeauueHue 6ontom (cM. m.4.2). B okne Bont Maiika LLan6a 3a-
JaTh JUAMETP U BbICOTY nakerta (puc. 4.120).

7. HW300pa3uth IacTUHY B pa3pe3e ¢ yrioM ITpUXoBku 135°
(puc. 4.12n).

8. BcraButh m300pakeHHss OOJITOM B COOTBETCTBYIOLIHME MecTa cOo-
POYHOrO YepTeX)a C Pas3IMuHbIM YyrioM BcTaBku (puc. 4.12e). [ns BcTaBku
M300paXeHU COeMHEHHSI O0O0JITOM MCIIOJIb30BaTh KOMAaHJbl PEIaKTUPOBA-

Hus yepTexa (cm. m4.1.1 — 3): . — Cpewr, rEEI'| — MoBopor, :E| — Konupoga-
Hue.

9. Bemonuute Bua cBepxy (puc. 4.13). BceraBuTh u300pakeHus
0O0JITOBOTO COEIIMHEHUS Ha BHUJIE CBEPXY, HMCIOJb3ysd YCTAHOBKHM B OKHE
BonTt Nanka Wanba — kHONIKY Bup ceepxy;

10. IIpocTaBuTh HOMEpA MO3UIMI, HAHECTH pa3Mepbl Ha yeprexke. [1emk-

HYTb 10 KHOIIKE ’E-‘f| — O6o03HayeHnA UL BBI30BA CTpaHUIEI OB6O3HaYeHUs.

[llenkHyTh MO KHOIIKE Bl O6o3HayeHus no3vuui. 3a1aTh HAYAIBHYIO
TOYKy BbiHOCKH. B [aHenn CBOMCTB mienkHyTh 0 mukrorpamme Mapa-

-+

MeTpbl. 3a7aTh oniuio Be3 crpenku. Il[eNKHYTh MO KHOMNKE — Cos3patb
o6bekT B l[NaHenu cBOMUCTB.

11. OTKpBITH HOBBIM JOKYMEHT — YepTexX. Y CTAHOBUTh THUII JOKYMEHTA
Cneuundmkaums. /{7 3Toro HeOOXOAUMO yKazaTh JIEMEHTHI MAJAIOIIEro Me-
HIO U BKJIAJOK CepBUC — NMapameTpbl — napamMeTpbl nucta — ocdopMieHue.
[1[eNKHYTH 10 KHONKE - | — BbliGpaTh B OTKpLIBIIEMCS OKHE MapameTpbl. Brl-
Opath TUIl oKyMeHTa Cneundmkaums. Mepebit nuct. FOCT 2.106 — 96. ®1.

12. 3anosHuTh crienupuKaIuio.
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JlabopaTopnasi padora Ne 5
Coznanue 3D-moaenun

Iesb: n3yueHrne OCHOBHBIX KOMaH/ TOCTPOEHUS TPEXMEPHBIX MOJCIIEN.
Conep:kanme: CO3IaHUE TPEXMEPHOW MOJENH, COCTOSIIENM W3 TPOCTHIX
rpaguyecKux NPUMHUTUBOB.

5.1 O0mue cBeneHus

OOmMM NPUHIKAIIOM TBEPAOTEILHOIO MOJIECIMPOBAHNUS SIBJIAETCS BBITOJIHE-
HUE€ HaJ TeiaMmu OyJleBbIX omnepanuii: oObeIMHEHMs, BRIYUTAHUS U Iepeceye-
HUSL.

[Ipunuun ¢popmoodpa3zoBaHus 0ObEMHBIX T€OMETPUUYECKUX JIEMEHTOB OIl-
penensieTcss mepeMEeleHUEM B MPOCTPAHCTBE IJIOCKOM (DUTYpBI, Ha3bIBaEMOM
ACKU30M. B 3aBHCMMOCTH OT BHJA MEPEMELIEHUA — NPSIMOJIMHEWHOE, Bpala-
TEJIbHOE WJIM KPHUBOJUHEMHOE — 00pa3yroTCsl COOTBETCTBYyIOIIME Tena. Tak,
MPSMOJIMHEMHOE TIEPEMEIICHUE MOPOKAAET NPHU3MBI, NMHPAMHUIBI, LJIAHIPHI
WM KOHYCHI. BpamienueM miockoi Gurypsl co3aaroTcs Tena BpamieHus. Kpu-
BOJIMHEWHOE NEPEMEIICHUE TO3BOJIIET CO3JaBaTh TEJA, OTPAHUYEHHBIE CIIOXK-
HBIMU KPHUBOJIMHEWHBIMU MOBEpXHOCTAMU. Co31aBast pa3iuuHble (POPMBI ICKU-
30B, & TaKK€ KOMOMHUPYS pa3IMYHbIE MMEPEMEILICHUs, MOKHO CO3/1aBaTh Tela
MPAKTUYECKH MPOU3BOJIIBHON (POPMBI.

[Tocne moctpoenus 3D-monenu neTanu MOKHO MOJYYUTh €€ deprex. ns
ATOr0 HYKHO yKa3aTb HEOOXOJMMBIC BHUJIbI, IPOBECTHU JIMHUU Pa3pe30B U ceye-
HUM. YepTex co31aeTcs B aBTOMAaTU3UPOBAHHOM PEXUME.

5.2 OcHoBHbIE 31eMeHThI HHTepdeica 3D-moaeupoBanus

OcHoBHbIE 351eMeHThI uHTep(eiica 3D-MoaenpoBaHns BO MHOI'OM aHAJIO-
TUYHBI 3JIeMeHTaM uHTepderica npu 2D-MonenupoBanuu. IMerOTcss U OTINYUSL.
Tak, cocTaB KOMITAKTHOM MAaHENU CYIIECTBEHHO oTiinyaercs. JlobaBineHa HoBas
naHesb — flepeBo noctpoeHus (puc. 5.1). B Hell oTpaxkaercst Bech npoliecc Imo-
cTpoeHus moneim. B coctaB UHcTpymeHTanbHbIX naHenen U MNaBHOro MeHro
BBEICHBI KOMAH/Ibl, HEOOXOIUMBIE JUIsl TPEXMEPHOTO MOJICIIMPOBAHUA.

[Iponiecc GpopmooOpazoBaHusl TPEXMEPHOM MOJEIIA HAYMHAETCS C €€ Mep-
BOro ¢parmeHTa — ocHOBaHMs. OCHOBaHME MOXET OBITh CO3/1aHO OJHUM W3 Ye-
TBIPEX CIOCOOOB: BBIJABIMBAHUEM, BPAILIEHHEM, KHHEMATUYECKU U 110 CEYEHU-
M.
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Co3nanre OCHOBaHUSI HAUUHAETCS C 3CKU3a, KOTOPBIM pacnojiaraercs B O-
HOM M3 KOOPAMHATHBIX IUUIOCKOCTEN: ®PpoHTanbHoW, opu3oHTanbHOW WM
MpodwmnbHon. [[pyrux miockocTed moka HeT. BhIOOp MIOCKOCTH 3aBUCHUT OT
OpUEHTALIMM JETalu B NpOCTpaHCTBE. B nanpHelmeM, npu (OpMHUPOBAHUU
JIPYTUX 3JIEMEHTOB MOJENH, 3CKU3 MOKET BBINOJIHATHCS TaK)Ke HAa TPaHAX MO-
JI€JIM WJIA BCIOMOTaTEIbHBIX MJIOCKOCTSIX.

B mpouecce dhopmupoBaHuM MOAEINM BO3HUKAET HEOOXOJIUMOCTh B H3Me-
HEHUU €€ OPUEHTAIlMW B MpOCTpaHcTBe. [l BbI30Ba HY)KHOM KOMaH/bI BhIOE-

pHTE ee Ha3BaHME M3 MEHIO BuA MM HAXMHUTE KHONKY <~ OpueHTauus Ha
MHCTPYMEHTAIbHON naHenu Bua. B mepBoM ciydae BO3MOKHOCTh U3MEHEHUS
TEKYIIEeW OPUEHTALIMU HAa CTAaHAAPTHYIO WJIM MOJIb30BATENbCKYIO MPETOCTABIISET
JTAAIIOTOBOE OKHO, ITOKa3aHHOE Ha puc. 5.2.

Hpyroii crioco® 3amanus Hy>)KHOW OpHUEHTAIUA MOJIENIN 3aKJIF0YaeTCs B BhI-

Gope KOMAH/IbI U3 MCHIO KHOIIKH + ~ OpwmeHTaums (puc. 5.3).

T KOMMAC-3D LT ¥7 [E:\Documents and Settings'Laa'Mow goxyment sl KOHYC +TIPHM3MA 1. m3d]

|[E@ maiin  Peasctop  Bma  Onepaumm  Cepewc  Oxdo  Cnpaska

| D-ZW| &k Yad sei| .| |7 - | & = |22
laaa|arevon - | Lo |SHO G D@ TS E-

-
| E onMITakTHAA [TaHETE
hed ——
[
B

Hepepo MMoCTPOeHI A

|
ﬁ deTans
B dporTareRss nRockoCTE
M TopHzOHTANEHAA NNOCKOCTI
W Mpodunesas NNockocTe
xtv Haszno KoopaHHaT
i Onepaurs BoiassREEarTA:
=+ E! TP NETE SNEMEHT B0 SE

‘taPgewapPionan

| |

I3
Moo posHRE 1]k

Puc.5.1. I'naBroe okHo KOMIIAC nipu coznanuu nokymeHTa fetanb

B cucreme KOMITAC umeercss HECKOJIBKO THIIOB OTOOPaKCHHS MOICIH
(puc. 5.4).

HyxHast koMaHa, ypapisiomas pexxuMoM 0TOOpaKeHHsI, BRIOUpaeTcs U3
MeHIO Bup-OTob6paxeHune Wiy HaKaTUEM KHOIIKM COOTBETCTBYIOIIEH KOMaHbl
Ha MaHeJIM UHCTPYMEHTOB.
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OpHe HTAUMA BMIA s -
HHopraaneHo k. OofiaemTe
HCnepeowm
HC=a0m
HCEepsy @ Cnepeam
ﬂEHHS';I @ Z5aam
HCnesa Y oTaHoEHTE
#Cnpaga @ CEEpy
B =araeTpHa #1E Bom
R =araeTpia VT Sl @ CHHZY
H =araeTpia S5
#,D.HMETpElH Copae.a g Cnesa
CNpaga
Puc. 5.2. JInanoroBoe OKHO B WsomeTpha K2
OpuenTauus suaa [fa MzomeTpra YIx
] gapeac BA Maometpra 2oy
[ﬁ] B3 HEBHAHMEL: NHHKA E; AMMETpHA
[E] HEEHAHMBIE MHHAH TOHKHE
jl| [onyToHosos Puc. 5.3. JluanoroBoe okKHO
- OpueHTauus
@g] BhIcTpoe oTobpameHHE NMHHA
Hwuxe INPpUBCACHBI OCHOBHBLIC KOMAHIbI
Q| Nonyronosos ¢ kapracon IyHKTa Onepauuu FmaBHOro MeH, HCIIOJIb-
f Nepcnextisa 3YIOIIUECs JJIsl TTOCTPOCHUSI TPEXMEPHBIX MO-

JEIIeH.
Puc. 5.4. Cnoco6s1 oToOpakeHus
MOJICJIH Ha dKpaHe

5.3 KomaHabl mOCTPOEHUsI TPEXMEPHBIX MOJeJIeH

OnHuM W3 BapUaHTOB BBIOOpa KOMaH] JJIS CO3JIaHUSI TPEXMEPHBIX MOje-
JIeH ABJsAETCS MyHKT Onepauun Bbinapatowero meHo. OTOT ITYHKT UMEET CIU-
COK U3 21 KOMaH/bl, pacloJIOKEHHBIX B 5 Oi0kax (puc. 5.5).

B nepBom OJioke HaxoAsATCA KOMaHIbl OCKU3 U ACKU3 U3 GUBNMOTEKM.
IlepBasi kOoMaHJa MpEAINOJaracT BBINOJHEHHE ACKH3a BPYUYHYIO (CpEACTBAMHU
rpaguyeckoro peaaKkTopa), a Bropas — BBIOOp 3CKHU3a U3 OMOINOTEKU.

Bo BTOpoMm 05i0ke HaxoguTcsa BoceMb KoMaHja ¢dhopmooOpazoBanus 3D-
MOJEJIH IO €T0 3CKU3y: Onepauums, [letanb-3arotoBKa, lNpuknenTts, BbipesaTsb,
NMpocTpaHcTBeHHbIe KpuBble, lMoBepxHOCTb, Ocb U MNNocKocTb.

B Tperbem Onoke HaxoauTcsa KoMmaHAa JIMHUA pasbema, IpeHa3HaA4YCH-
Has JJIsl pa30MeHus TpaHeil.

UYeTBepThlii OJIOK COAEPKUT ceMb KOMaH]: ®dacka, CkpyrneHue, OTBep-
ctne, Pebpo xkecTtkocTtu, YknoH, O6onoyka u CeyeHne. DT KOMAHIbI ITPEIHA-
3HAYEHBI JJIs1 PEAAKTUPOBAHUS TTOJIYyYCHHOM PaHee TPEXMEPHOM MoJienu. B mo-
ciaeqHeM OJOKe TPUBOASATCA KOMAaHbI, MO3BOJISIONIME KOMUpoBaTh 3D-
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CedeHHe

MaCcHE 3NEMEHTOE
ZepKaneHEIR MACCHE

JepKaneEHD OTPasHTE BCE

SNEMEHTLI NHCTOEQMO TEN3

Puc 5.5. Komane! paznena
Onepauun Bbinagatowero
MEeHHI

4

JepeEo NOCTROEHHA

o x

AeTans

pu

|

". MnockocTe 24
ﬂ. MnockocTe ZY
}» Hauano KkoopamMHaT

EI =l N

MOJIETIM  pa3IMdyHbIMH crocoOamu: MaccuB ane-
MeHTOB, 3epKaribHbIn MaccuB U 3epKanbHO OT-
pa3uTb Bce.

B npemnaraemom 1aboparopHOM MPaKTUKYME
paccMaTpuBaeTcsi OOJBIIMHCTBO M3 3TUX KOMaH],
HEOOXOJMMBIX JIJI1 BBIMOJHEHUSI J1a0OpPATOPHBIX
paodoT.

5.3.1 Komanga Dcku3

Komanna 3ckns npenHazHavueHa sl CO3JaHus
IJIOCKOTO HM300pa)K€HMs, UCIOJIb3YeMOro B Jalb-
HEWIlIeM MpH CO3JaHUuU TPEXMEPHOTO OOBEKTA pa3-
JUYHBIMU criocobamu. OHa JOCTYIIHA, €CIU BhIjIe-
JIeH KaKOW-TM0O0 3CKU3 WU IJIOCKUN 00BbeKT. [[s
BBI30BA KOMAaHJIbl JCKM3 HY)KHO HAXaTh KHOIIKY

% ya nanemn WHCTPYMEHTOB WJIH BHIOpaTh €€ Ha-
3BaHME U3 MEeHIO Onepauum (puc. 5.5). Eciu kHom-
Ka QCKM3 Ha)xara, TO 3TO CBHUAETEILCTBYET, YTO
CUCTEMa HaXOJUTCA B PEXKUME PEIAKTHUPOBAHUS
3cKkHM3a. B HEM JOCTynHBI BCe KOMaHJbl MOCTpOeE-
HUs rpaduueckux 0OBEKTOB, KOMaH/bl U3MEPEHUS
u psa apyrux. Ha puc. 5.6 B [lepeBe noctpoeHuu
JUIsl BBIMIOJTHEHUS 3CKHM3a BbIOpaHa KOOpAMHATHAS

IOCKOCTh XY, KHOIIKA [ ACKU3 HaxXKara, a dCKU3
HAXOJIUTCA B pe-
KM€ CO3JaHMs.

ITopsanox
MOCTPOCHUS B
A3CKH3aX HHUYEM
HE  OTJIMYaeTcCs
OT MOpsJKa Io-
CTPOEHUSI aHaJIo-
THYHBIX OOBEK-
TOB B TIpaduye-
CKOM JIOKYMEH-
te. llocme mo-
CTPOEHUS 3CKHU3a
U1 BO3Bpalle-

Puc. 5.6. Co3nanue 3cku3a Ha KOOPAUHATHOM IJIOCKOCTH
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HUS B PSKUM PaboThl ¢ 3D-MO/1e71bI0 HY)KHO OTXKaTh KHOIIKY [ Ackus.
5.3.2 Komanaa JcKu3 u3 OHO0JIHOTEeKH

DTa KOMaHJa MO3BOJSIET CO37aTh Ha BHI- FE— =
JEJIEHHOW TUIOCKOCTH WJIM IIJIOCKOM I'pPaHu HO- ) Mpodrnn LMIMHARKHECKMX 3NeMeH ¥
BBIH OCKM3, JUIS KOTOPOrO B KauecTBe M300pa- 2
’KCHHSI MCIIOJIb3YETCS (parMeHT U3 OMOINOTE- igaﬂ CANasS

asZ B Nase

ku. [locne BeI3OBa KOMaHABI Ha BKIaAKe Ma- |&rnass

pameTpbl MMaHenu cBOMCTB MoOsABiIsAeTCA na- &2 Mas4

HeJb  BbIOOpa ACKM3a M3  OUOIMOTEKH
(puc. 5.7), npeacrasistonias cooo 6ndImoTe-
Ky (pparmenro. Ilocie BeIIeNneHNsS HYKHOTO
¢bparMeHTa U3 CIHCKa €ro N300paKCHNUE TOSB-
JseTCs B 00JIACTH MPOCMOTpPA Ha TaHETH BHI-
0opa scku3a. B okHe monenu nosiisercs (aH-
ToM 3TOoro ¢dparmerTa. [lo ymomdanuio Tovka
BCTaBKH (pparMeHTa COBITaJIaeT C HA4ajIoOM KO-
OpJIMHAT ACKHW3a, a yroJ MOBOPOTa PaBeH HY-
J10. OTH MapaMeTpbl MOTYT OBITh M3MECHEHBI Ha BKIajake MapameTpbl. Pazmepsr
¢bparMeHTa MOTYT OBITh M3MEHEHBI B PEKHUME PEIAKTHPOBAHMS TIOCIIC BCTABKH
ero u3 OuOINOTEKH.

Puc. 5.7. [Tanens BeIOOpa 3cKku3a U3
o6ubnnorexku

5.3.3 Komanga Onepanust

dopmooOpazyrolee MepeMeIlieHUE 3CKH3a, B pe3yJibTaTe KOTOporo odpa-
3yeTcsi 00beMHBIN 3JeMeHT, Ha3biBaeTcs onepanueil. Cucrema KOMIIAC pac-
rojaraeT 4eThIpbMs olepanusiMu: BobigaBnueaHue, BpaweHue, KuHematuye-
ckasa u lNo cevyeHusam.

5.3.3.1 Komanaa BeigaBiauBanue

Komanna BbigaBnuBaHue MO3BOJIET CO3/1aTh OCHOBAHUE JETalM, MPEI-
CTaBJIsItolllee COOOM TEIo BhIAABIMBaHUS. Teno BbIAABIMBaHUSA 00pa3zyeTcs Mmy-
TEeM NEPEMEILICHHS CKU3a B HAIIPABJICHUH, MEPIICHAUKYIISIPHOM €T0 IIOCKOCTH.
Komanpna npoctyriHa, eciiv BbIJEIEH OJIUH ACKU3. JJisi BhI30Ba KOMaH bl HaXKMH-

T€ KHOMKY . Onepauusi BbiAaBNMMBaHUA HAa MHCTPYMEHTAJIBHOW MaHENH pe-
JAKTHUPOBAHUS JIETAIIM UM BbIOEpUTE €€ Ha3BaHUE U3 MEHIO Onepauuu.
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3ajaiiTe HanpaBJEHUE, B KOTOPOM TpeOyeTCs BbLAABIMBATEH 3CKU3: Mpamoe
HanpaBneHue, O6paTHoe HanpaeneHue, [lBa HanpaBneHua U CpegHsAA nnoc-
KocTb (puc. 5.8). BeiOepute BapuaHT ONpe/esieHUs] BEIUYMHBI BbIIABIMBAHUS
n3 carcka Cnocob: Ha paccrosiHmne, Yepes Bce, [10 BepwuHbl, [0 nOBepXHO-
ctu, lo 6nuxanwen noBepxHocTu (puc. 5.9).

55] MpAMoE HaNpaEneHHE
Eg? OApaTHOE HANPaBNEHHE

% fEa HanpagneHKa

@ CZpEAHAA MNOCKOCTE

A w (- "0 Paccrosmme 1100 12 gnon 1 ] <) Yran1/0.0 =
» “[apameTphl ATOHKAA CTeHka A CBOMCTEA /

Puc. 5.8. OxHo BbIOOpA HaIlpaBiIeHUs BbIAABINBAHUS

BriOop Bapuanta Ha paccTtosiHue 0O3HA4aeT, YTO BBIIABIMBAHUE MOXKET
MIPOU3BOAUTHCA TOJBKO HA 3aJJaHHOE PACCTOSIHUE.

Bri0op BapuanTa Yepe3s Bce 03HAYAET, UTO BEJIIMUMHA BBIJABIMBAHUS OIl-
penensieTcss aBTOMaTUYECKU: ACKU3 BBIJABIMBAETCS 10 I'paHU, HamOosee yna-
JIEHHOU OT TIOCKOCTH 3CKH3a B HANPABJICHUHN BbIIABINBAHUS.

Bapuant [lo BepwuHbI 03HA4YaeT, YTO rTyOWHA BBIAABIMBAHUS OINpPEIEIIs-
€TCS aBTOMATHUYECKH IO TMOJIOKEHHUIO YKA3aHHOM IIOJIb30BATEIIEM BEPIIMHBI.
IIpr 5TOM ITOCKOCTB, OTPAaHWYMBAIONIAS BBIAABIMBAEMBIN AJIEMEHT, JOJDKHA
«3aXOJUTH)» 3a BEPLIMHY WM «HE JOXOIUTH» J0 HEEe Ha 3aJaHHOE PACCTOSHUMU.
IIpu BBIOOpE BapuaHTa [lo BepwMHbI TpeOyeTCA yKa3aTh 3Ty BEPIIMHY B OKHE
JETaJH.

S Ha paccToaHme

ﬁ] A0 BEpLWKHBE
] [ﬁ Ao NOEEpEHOCTH

515:] © %] I e | Paccroadue 1100 -2 Yknon 1 Eﬁ] lﬁ] Yron1 0.0 =
« v WapameTpil AToHKad cTeHka ACBolcTea /

Puc. 5.9. OxHo BpIOOpa BEIMUNHBI BBIIaBIIMBAHUS

Br10op BapuanTa [lo noBepXHOCTU 03HAYAET, UTO ITyOMHA BBIIABIMBAHUS
ONPEAEISIETCA aBTOMATUYECKU INIOCJIE YKAa3aHUS II0Jb30BATEIEM COOTBETCT-
BYIOILLIEH MOBEPXHOCTU. [Ipn 3TOM MOBEPXHOCTh, OrPaHUUYUBAIONIAS SJIEMEHT,
NOJDKHA «3aXOAUTh» 33 MOBEPXHOCTh WM «HE JOXOIWTH» 10 HEE HA 3aJIaHHOE
paccrosinue. @opMa «Topiiay 3JIEMEHTa MOBTOPsIET (OpMY YKa3aHHON MOBEPX-
HocTu. [Ipu BBIOOpe BapuanTa [lo noBepxHOcTU TpeOyeTcs yKa3zarh 3Ty IO-
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BEPXHOCTbH (IJIOCKOCTh, TPaHb) B OKHE JeTalu (yKa3aHHas MOBEPXHOCTh MOJ-
cBeunBaercs). Ecnu ykazaHHasi rpaHb KpUBOJIMHEIHAS, POEKIIUS BbIIABIMBAC-
MOTI'0 3CKHM3a JOJIKHA ITOJHOCTBIO IPUHAIEKATh TOU I'PaHMU.

Bri0op BapuanTa [lo 6nwkanwen NOBEPXHOCTU O3HAYAET, YTO BEIMYHMHA
BBIIABJIMBAHUS OIPEAEIACTCS aBTOMATUYECKN: DCKA3 BBIIABINBACTCA 10 I'PAHHU,
HAauMEHee YAAJICHHOW OT IUIOCKOCTU 3CKHM3a B HAIIPaBJICHUU BBIIABIMBAHUA.
dopMa «Topua» 3JIeMEeHTa MOBTOPSIET (POpMY OrpaHUUYMBAIONIIEH €ro MOBEPXHO-
CTU. BBOJ BEIMYMHBI BBIAABIMBAHUSA OCYLIECTBISETCSA B Ioje PacctosHue 1

Paceroanve 11100 [+ g priayike MapameTpsi.

UT0OBl HAKJIOHUTH OOKOBBIE TPAHU BJIEMEHTA BBIJIABIMBAHUS, HYKHO BbI-
OpaTh HampaBJiEHHWE YKJIOHA C MOMOIIbI0 MepeKrodaTesss YKNoH 1 U BBECTU
3HAYCHME yTJIA B T10JIE Yron.

Ecnu ObL10 BHIOpAaHO BBIIABIMBAHUE B JIBYX HAMNpPaBJICHUSIX, TO CIIOCOO OII-
peneneHusi ri1yOuHbI BBIJIABJIMBAHUS W YHUCIOBBIC MapaMeTpbl (B mojisix Pac-
cTosiHue 2, Yron 2 u YknoH 2) TpeOyeTcs 3a/1aTh JBaXKbl — JJIsl IPSMOTO U 00-
PaTHOTO HANIPaBJICHUS.

Ecnu 6bu1 BBIOpaH BapuaHT CpeAHsis NNOCKOCTb, TO NapaMeTphl 3aJat0TCs
onuH pas. [Ipu aToM 3amaHHOE pPacCTOSHUE MOHUMAETCS Kak oOliasi TIyOrnHa
BBIJIABJIUBAHUS (TO €CTh B KXY CTOPOHY OTKJIQJIBIBACTCSI €r0 MOJIOBHHA).
[TapameTpsl yKIIOHA CUUTAOTCSI OJIMHAKOBHIMU B 000X HAMNPABJICHUSIX.

VYrpapieHue NOCTPOCHHUEM TOHKOCTEHHBIX 3JIEMEHTOB BCEX THUIIOB (Bbl-
AaBNUBaHUA, BPALEHUs, MO CEYEHUSAM U KMHeMaTU4eCKoro) IPOU3BOAUTCS Ha
BKJIagKe ToHkasa cteHka MaHenun cBomncTB. Crioco0 3a7aHus TOIIIUHLI CTCHKU
BBIOMPAETCS C MOMOIIBIO CITHCKA TN NOCTPOEHUsA TOHKOW CTeHKHU. BriOop Ba-
puanTta HeT O3HAa4aeT OTKa3 OT
CO37aHUs TOHKOM cTeHKH. J[is pal
CO3/JaHMsI TOHKOM CTEHKH BBe- £ Buyrpe
JUTe HYXKHOE 3HAYEHHE B IOJIE gﬁpﬂp
TonwmHa cteHkU (puc. 5.10). D mocrmsemsromoncremon (7 || Tommacromei110 |3
Ecin BBIGDAHO CO3JAHHE TOH- *° “IRRTRHATONGA CrerkaACaorcren
KO CTEHKH B JBYX HAIPABJIEHU- Puc. 5.10. CmocoObl 3a1aHus TONIIUHBI CTCHKH
X, TOJIIMHY TPeOyeTCs BBECTU JBAXKbI (1711 HAIIPABJICHUN BHYTPh U HAPYXKY).
Ecnu noBepxHOCTH Tea Obljia BHIOpaHa B Ka4€CTBE CPEAHEN MJIOCKOCTH CTECHKH,
TO BBEJCHHOE 3HAYECHHUE TOJIIWHBI CYUTACTCS OOUIMM (B KaKJ0M HaIlpaBJICHUU
OTKJIQABIBACTCS €ro I0J0BHHA). MI3MEeHEHHE TOMIIMHBI CTEHKH WJIM crocoba ee
omnpezesieHus oTo0paxaercs Ha (paHTOME 3JIEMEHTA B OKHE JeTaIk. DTO MO3BO-
JISIeT OLCHUTh MPABUIBLHOCTD 3aJaHus NapaMEeTPOB CTEHKU U MIPU HEOOXOMMO-
CTHA OTKOPPEKTUPOBATH UX.

Hactpoiika CBOWCTB ITIOBEPXHOCTM IIPOM3BOJUTCS Ha BKJIaJKe CBoWcTBa
MaHenu CBoMnCTB.
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B mone HaummeHoBaHue aBTOMaTHue-
CKHM BBEJICHO Ha3zBaHue onepanuu. OHO Oy-
JET 0OTOOpakaThes B [lepeBe NOCTPOEHUSA.
Jl1st UI3MEHEHMS 1LIBETA MOJICIN BKIIKO-
yuTe onuuio Mcnonb3oBaTb uUBeT AeTanu
Ha BKJIaake CBouctBa [laHenu CBouCTB.
[[BeT BBIOMpaeTCs U3 PaACKPBIBAIOIIETOCS
criucka LBer. Cnumcok AOCTYINEH IIPU BbI-
KJIIOYEHHOW omnuuu Mcnonb3oBaTb LBeT
petanu. UTtoOnI 3a4aTh ONTHYECKUE CBOMCT-
Puc. 5.11. Mogiexts Tena, cosnanmoro B TIOBEPXHOCTH, NIEPEMECTUTE Ha HYKHOC
BBIJIABJIMBAHUEM IIIECTUYTOJIbHUKA B pacCTOSAHHUC COOTBCTCTBYIOIIHNH «I10JI3Y-
JIBYX HANPABJICHHUAX HOK». UncIIoBOE 3HaYeHuE rapamerpa OyaeT
oTOOpaxaTbCsi B CHpaBOYHOM mnoJe. Ha-
CTPOMKA ONTHUYECKUX CBOMCTB JOCTYIIHA ITPH BBIKJIIFOUEHHOM oniuu Ucnonb3o-
BaTb LiBET geTanu.
[Ipumep moCTpOEHUST MOJENH, TTOJTYYEHHONW BBIIABIMBAHUEM IIECTHYTOJIb-
HHKA B IByX  HAamIpaBJICHUSX, IpUBEIEH Ha puc. 5.11. Iy aToro nmpexnae B Ko-
OpJMHATHOM MIIOCKOCTU XY ObUT BBINOJIHEH IIECTUYTOJIbHUK, a 3aTEM Ha BKJIAJI-

ke MapameTtpbl MaHenu cBoncTB BHIOpaHbI [1Ba HanpaBneHWs BbIJABIUBAHUS,
1[200

IpUYeM 10 OJHOMY HaIpaBJICHUIO Ha Fascroane > paccrosuue 20 MM

Ygnon 1 B8] ] Yron 100 [3] Ge3 ykiIoHA, a MO APYrOMY HAIPABICHUIO TAKXKE Ha

Paccroamie 2 200 15 paccrostane 20 MM, Ho |Yroon 2 E8]|€ Yron 2220 2 ¢ ygioHOM Ha-
pyxy nog yriom 20°.

5.3.3.2 Komanaa Onepauus BpaueHust

Komanga Onepauumsa BpalweHUsi TTIO3BOJISIET CO34aTh MOJENb JETANH, MIPE.-
T — CTaBJIAIOLLYIO COOOM Teno BpameHus. Ko-
) ofpamroe wsnpasnewe | MAHJ[A IOCTYIIHA, CCJIM BBIJCICH OJMH 3C-
9 fea ranpssren ku3. Jlis BbI30BA KOMAHIBI HaXXMHUTE

@ CpeAHAR NNOCKOCTE

Criocos [#1] 4 Hanpasnerie B8 || 36001 kHOmKy . (Onepaums Bpawenus) Ha
« » WapameTpel AToHKAA CTeHKa ACEORCTBA I/IHCTPYMCHTaHBHOI‘/JI TIAHETH PeJaKTHPOBa-
Puc. 5.12. Bei6op cnocoba mocrpoenuss ~ HHS JICTAJIN UJIA BbIOEpUTE €€ Ha3BAHUE U3
TeJa BpaleHUs MEHIO Onepauum.
I'pynma mnepexmoyarenei Cnocob6 Ha Bkiuaake [Mapametpbl MaHenwu
CBOWMCTB MO03BOJIICT BHIOPATh CIIOCOO MOCTPOEHUS Teja (TOpOoua Uiu chepoum),
€CJIM BpalllaeMblid KOHTYpP HE 3aMKHYT (puc. 5.12).
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VYka3aB HampaBiieHUE BpalleHUs KOHTypa, HY>KHO BbIOpPAaTh CTPOKY B CIIH-
cke HanpaBnenue: Mpsimoe HanpaBneHue, O6paTHoe HanpaBneHue, [1sa Ha-
npaBneHuss 1 CpedHAs NNOCKOCTb. 3aTeM 3aJaiiTe yroia, Ha KOTOpPbIA Oyner
MIPOU3BOUTHCA BpallleHue. [[s BpalieHus B ABYX HaIPaBICHUSX yroi TpeOy-
€TCs BBECTHU JIBAXIbI — JUIsl IPSIMOTO U 0OOpaTHOTO HarpasiieHus. Eciy ObL1 BbI-
OpaH BapuaHT CpeAHAA NMNOCKOCTb, TO yroi 3aaaercs oauH pa3. OH BocHpu-
HHUMAETCSl CUCTEMOM Kak OOLIMI yroJl, TO €CTh B KAKIYI0 CTOPOHY OTKJIAJIbIBa-
€TCs €ro MoJOBUHA.

VYrpaBneHrne MOCTPOCHHEM TOHKOCTEHHBIX AJIEMEHTOB MPOU3BOAMUTCS Ha
BKJIaJIKe TOHKas cTeHka NaHenu cBOUCTB.

Cnoco6 3aaHus TOJIIMHBI CTEHKU BBIOMpPAETCS M3 cIUcKa Tun noctpoe-
HUsl TOHKOW cTeHkn. BbIOop BapuaHTa HeT 03HaYaeT 0TKa3 OT CO3JaHUsl TOHKOU
cTeHKH. s 3a1aHus TONIIMHBI BBEIUTE HYKHOE 3HAU€HHE B moJie TonwmHa
cteHku. Eciii BBIOpaHO CO3/1aHME TOHKOW CTEHKHM B JABYX HAIPABJICHUSX, TOJ-
IIMHY TpeOyeTcs BBECTH JBaX/bl (11 HaIpaBJIeHUN BHYTPb U HapyxKy). U3me-
HEHHE TOJIIIMHBI CTEHKH WM CIIOC00a €€ Oorpe/ieeHrsl 0ToOpaXkaeTcst Ha (paH-
TOME 3JIEMEHTA B OKHE JETaIH. JTO MO3BOJISIET OLIEHUTH MPABUIILHOCTD 3aJaHus
MapaMeTpoB CTEHKH W TpPH HEOOXOJIMMOCTH
OTKOPPEKTUPOBATH HX.

Hactpoiika CBOWCTB IOBEPXHOCTH 3Jle-
MEHTa OCYUIIECTBIISIETCS TaK JK€, KaKk W MpuU
BbIJIABJIMBAHUM.

[Ipumep Moaeny MOJIOBUHBI 1Iapa, MOJIy-
YEeHHON B pe3yJbTare BpalleHUs IOJOBUHbI

Kpyra B JByX HampasieHusAX Ha 90°, mokazan
Ha puc. 5.13.

Puc. 5.13. Moaens moJIOBUHEI 11apa

5.3.3.3 Komanaa Onepanus KUHeMaTH4YeCKas

OTa KOMaH/1a MO3BOJISIET CO3/]aBaTh MOEIb JIETalIH, MPECTaBISIONIYIO pe-
3yJbTAT MEepEeMENIeHUs dCKu3a (00pa3yrolieii) BA0Jb BHIOPAHHOW TPACKTOPUH.
[Ipu mocTpoeHNN KMHEMATHUYeCKON MOBEPXHOCTH HCIOJIB3YIOTCS KaK MUHUMYM
JIBa OCKHU3a: B OJIHOM M3 HHUX M300pakeHa 00pasyroias KUHEMaTHUIECKOTO dJie-
MeHTa (KMHEMaTH4eCKON MMOBEPXHOCTH), B OCTAIBHBIX — TPACKTOPHUS JABHKCHUS
CEUYCHMs. DTH 3CKHU3bI 3aJal0T OINpejenuTens Onepauun kuHematudeckon. B
ACKM3€ - ceueHHH (0Opasyrollas) HaXOAUTCS TOJBKO OAWMH KOHTYpP, KOTOPBIN
MOXXET OBITh PAa30MKHYTHIM HJIM 3aMKHYTHIM. Eciin TpaekTopus (HampaBiisiio-
11asi) COCTOUT U3 OJHOTO ACKU3a, TOJIKHBI BBHITTOJIHATD CICAYIONIUE YCIOBUS:

® B ICKHU3E-TPACKTOPUHU MOXKET OBITh TOJIBKO OJIMH KOHTYD;

® KOHTYP MOXET OBITh PA30OMKHYTHIM WJIA 3aMKHYTHIM;

66



(TpaekTopus).

[TocTpoeHre TOHKOCTEHHOIO KHHE-
MAaTUYECKOr0 D3JIEMEHTa M HACTPOMKa
CBOWCTB IOBEPXHOCTH HJIEMEHTA HUYEM
HE OTJIMYAETCS OT PACCMOTPEHHBIX BBIIIE
oriepaiyii BbIIaBJIMBAHUS U BPAILICHHUS.
[Ipumep BBIOJIHEHUSI KUHEMaTH4Ye-
CKOM ONEpalyy IO 33JAaHHOMY OIpEEIH-
tento (puc. 5.14) nokasad Ha puc. 5.15.

=

AP IR AT 1

B Pa30MKHYTOM KOHTYpPE €ro HadaJjio JIOJKHO JIEKATh B IJIOCKOCTH 3C-
KU3a-CEYECHUS;

B 3aMKHYTOM KOHTYpPE OH [IOJDKEH IepeceKaTh IUIOCKOCTh 3CKHU3a-
CEUYECHMUS.

Ecnu TpaekTopusi COCTOUT U3 HECKOJIBKUX 3CKU30B, JOJDKHBI BBITTOIHATHCS
CJIEIYIOIIHNE YCIOBUSL:

-

Puc. 5.14. Onpenenurens

B K&XIOM CKH3e-TPACKTOPHH MOKET OBITh TOJIBKO OJAWH KOHTYP;
KOHTYP JOKEH OBITh PAa30MKHYTHIM;

KOHTYPBI B 3CKH3aX JODKHBI COSAUHATHCS JAPYT C IPYroM IOCiIea0Ba-
TeNbHO (HadajbHas TOYKA OJHOTO COBMAJACT ¢ KOHEYHOW TOUYKOH JIpy-
roro);

€CJIM 3CKHU3bI 00pa3yl0T 3aMKHYTYIO TPACKTOPHIO, TO OHA JIOJDKHA TIepe-
CEKaTh TJIOCKOCTh ICKM3a-CEUCHHUS;

€CJIM ACKHU3bI 00pa3yloT HE3aMKHYTYIO TPAeKTOpHIO, TO €€ Haudajo
JOJHKHO JIEKATh B IJIOCKOCTU ACKU3a-CEUCHHUSL.

y JI7s1 BBI30Ba KOMAaH/bl HA)KMHUTE KHOIKY =7
(KuHemaTuueckasn onepauusi) Ha HHCTPYMEHTAIIb-
HOH MaHenu pelakTUPOBaHHS JEeTalu WU BbIOE-
pure €€ HazBaHWE W3 MeHI Onepauuu. ['pymma

\a nmepekrouarereil Aswenms cienan 7 EIE (Nppke-

8’ biweesos HAE ceveHWs) TIO3BONSCT BBIODATh OHMH W3 TPEX
AN TUIIOB TIEPEMEILEHNS CEUEHHS BJOIb TPAEKTOPUM:
A CoxpaHaTb yron Haknowa, MapannensHo camomy

cebe u OpTtoroHanbHo Tpaektopum. /[ ykasa-
HUS [apaMETPOB BBIMOJHEHUS ONEPAMU CIEIYET
HAXaTb KHOIIKY A Ceverire (CeueHue), 3aTeM ormpe-

KHHEMATUECKOH onepaiuy JIEIUTh TPAEKTOPHIO, HAKAB KHOMKY .~ Ipasktopus

Puc. 5.15. Mopens Tena, 00pa3zoBaHHOTO
KMHEMAaTUYECKOW orepanuen
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5.3.3.4 Komanaa Onepauus 1o ce4eHusIM

Komanna Onepauusi no ce4eHMAM MO3BOJISIET CO3/1aTh OCHOBAHUE JETaJIH,
yKa3aB HECKOJIBKO €ro CeUeHU, N300pakEHHBIX B pa3HbIX 3cku3ax. Eciau HeoO-
XOJIMMO, MOXKHO YKa3aTh HAIPaBJISIONIYI0 — KOHTYp, 3aJal0IIUil HaIpaBiIeHUE
MIOCTPOEHHUSI AJIEMEHTA 110 ceueHusM. KoMaHia 10CTynHa, € B AeTalIU Cylle-
CTBYET XOTA ObI /Ba 3CKu3a. TpeboBaHUs K 3CKM3aM 3JIEMEHTa MO CEYEHUSIM

CJIeTyIOIIHE:

ACKHU3bl MOTYT OBITH PACHOJIOKEHBI B IPOU3BOJIBHO OPUEHTUPOBAHHBIX
MIJIOCKOCTSIX;

ACKHM3 HAYaJbHOTO (KOHEYHOI'O) CEYEHUS MOXKET COJEPKAThb KOHTYP
WJIU TOUKY;

ACKH3 MIPOMEKYTOUHOTO CEUCHHSI MOKET COAECPKATh TOIBKO KOHTYP;
KOHTYP B 3CKH3€ MOXKET OBbITh TOJIBKO OJHMH

KOHTYpPBI B 3CKHM3aX JOJDKHBI OBbITh WM BCE 3aMKHYTHI, WJIM BCE pa-
30MKHYTBHI.

TpeOoBaHMs K 3CKH3Y OCEBOW JIMHUU CIEAYIOIIHE:

B 3CKH3€ MOXKET OBITh TOJIBKO OJIMH KOHTYP;

® KOHTYp MOXET ObITh PA30OMKHYTBIM WUJIM 3aMKHYThIM;
® KOHTYp JIOJKEH MepeceKaTh IMIIOCKOCTH BCEX 3CKU30B;
® HCKH3 JIOJDKEH JIKATh B MNIOCKOCTH, HE NApaJIEIbHOM IIOCKOCTSIM 3C-
KU30B CEUYCHUM.
JInsi BBI30BA KOMAaHJbl Ha)XXMHUTE
ASREE0 NOCTROSHNA zx KHONKy 4 (Onepauns Mo ceveHWsM)
AeTane HA HWHCTPYMEHTAJbHOW IIaHENU peIaK-

MnockocTe XY TUPOBAHUS JICTAIM WJIA BbIOEpUTE €€
MoockocTe £5 Ha3BaHUE U3 MEHIO Onepauun.
MnoockocTe £Y Yrto0OBI 3amaTh cedycHHE DJIEMECHTA,

CMELEHHAA NnockocTe: 1 NapameTtpbl [laHenu cBoWCTB U YyKa-
’KUT€ HY)KHBIE 3CKH3bI B [lepeBe no-
cTpoeHus (puc. 5.16) Wi B OKHE MOJIe-

CHMELWEHHSA NNOCKOCTE: 1

CHMELWEHHSA NNOCKOCTE! 2

. !
L
L
“I.,, Hauano KoopaHHaT HOKMUTE KHOINKY CeyeHue Ha BKJIAJIKE
.
. !
.
el

158
— CNepauka Na cedeHHAaM: 1 1
IlepeyeHb 3CKM30B B MOPSAIKE HX
EI Ickmatl
yKa3aHUsl TOSBJISIETCST B OKHE Cnucok
EI ICKHEE .
I cevyeHun (puc. 5.17). B aTom xe nopsi-
=T o8 CHC
T K€ CeueHHUsI OyAyT COEIMHEHBI MPHU MO-
Seknzid ., CTPOEHHMH >JIeMEHTa. UTOOBl HM3MEHHThH
Puc. 5. 16. Bei6op sckn3os B Jlepese HOPSIIOK CIICJIOBAaHUS CEUCHUH MM yJia-
MOCTPOECHUS
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x ¢

JUTh Kakue-Iu0O0 M3 HUX, BOCIOJIb3YWTECh KHOIKAMHU Haqg
CIIUCKOM.

UToOBI 3a71aTh OCEBYIO JIMHUIO, 33/IAI0IIYI0 O0IIee HAlpaBJICHUE MOCTPOE-
HUS DJIEMCEHTA, HAXXMHUTEC KHOIIKY Ha BKJAQJKE | Forue:d MapameTpbl U

YKaKUTE HYKHBII OOBEKT.
B xauecTBe 0CeBOI TMHUU MOXKET MCHOJIB30BaThCS JIF00OAsi MPOCTPAHCTBEH-
Has WIK IIOCKasl KpUBasi, HallpuMep: KpUBOJIMHEWHOE pedpo, Criupaib, CIJIaiH,
KOHTYp B 3cKu3e. Eciin 0ceBO JINHUEN SBIIAETCA KOHTYP B DCKHU3€, TO OH JIOJ-
’KEH MOJUMHSITHCS IEPEUUCIICHHBIM BBIIIE TPEOOBAHUSIM.
Ecnu oceBas nmuHUs BbIOpaHa HEBEPHO, €€ MOXKHO yKa3aTh MOBTOPHO, HE
BBIXOAS M3 KOMaHJBIL. /[ 3TOro mMEIKHUTE MBILIBIO

x
— o Hy)XHOMY OOBeKTy. BwineneHue ¢ paHee ykaszaH-
CEMS
Terma? HOM KpuBO# OyaeT CHATO. BEIOpaHHOMW 11 BBITIOJTHE-
Jokme:d HUS OMEpallii OKaKETCs 3aHOBO yKa3aHHas KpUBasl.

dokuz:d

Ornepanusi MO0 CEUYCHUSIM MOXKET OBITh BBINOJHEHA U
0e3 ykazaHus
OCEBOM JIMHUM.

B Cnucke
CeYeHUn Ha-
JaJlbHOE U KO-
HEYHOE ceye-
= HUS  CIIy)KaT
Ul yIpaBlie-
HHUS CIIOCOOOM

MTOCTPOCHUS

TeJla y UX Ipa-

Coucok ceMeHHA <<

Puc. 5.17. Oxao Cnucokx
CceYyeHum

HULIBL.
['pymma MEPEKII0YaTENCH

e

Ze@ TpaekTopuA MO3BOJIAET BbI-

OpaTh criocod omnpeaesICHUsI MOpsIAKa COo-
€IMHEHUS] CECUCHUN. AKTUBHU3AIUS TIepe-

Puc. 5.18. Moaens
TeJla ¢ KPUBOJMHEUHOMN
pauua TpaeKTopMﬁ) O3Ha4YacT, 4TO CHUC- HaNpaBJISAOMIEH

i
KIIFO4YaTEJIA Z (ABTOMaTM‘-IeCKaﬂ reHe-

TEMa aBTOMATHUYECKU OIPEICIIUT, KAKHUE
TOYKHU CEUYCHUN COCAUHATH IIPU MOCTPOCHUU JIEMEHTA.

AKTUBH3AIMA TIEPEKITIOYATENSA g (FeHepauuA TpaeKTOpPMM NO yKa3aHHbIM
TOYKaM) O3HAYAET, YTO ACKU3bl OYIyT COCIMHEHBI MO TOYKaM, OJIMKAWUIINM K
TOYKaM MX YyKa3aHus. Ecim 3CKku3bl yKa3blBalOTCsA B [lepeBe MOCTPOEHUSA MO-
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Aenu, cpabaThIBa€T AJITOPUTM aBTOMa-
THYECKOM reHepanuu mytu. Ecinu ceue-
HUSI HE BBINYKJIbIE, YKA3bIBAC€TE TPAacK-
TOPHIO BPYUYHYIO.

[TocTpoeHe TOHKOCTEHHOIO KHU-
HEMAaTUYECKOr0 3JIEMEHTa U HAaCTPOUKa
CBOMCTB MOBEPXHOCTH 3JIEMEHTAa HUYEM
HE OTJIMYAIOTCS OT PACCMOTPEHHBIX
BBIIIIE OINEpalMuidl BBIJABIMBAHUS U
BpALlEHUs, KPOME CIEAYIOLIET0 YCIIo-
Bus. [locTpoeHHE TOHKOCTEHHOrO Tela
[0 CEYEHUSIM BO3MOXKHO, €CIIU TOJIBKO
BCE ACKU3bl — CEUEHUS COACPKAT KOH-
Typbl. Hcrnonb30Bare 3CKU3BI, COAEP- Puc. 5.19. Mozens
JKalue TOYKH, UIA CO3JAaHUS TAaKOro EZiZ;BizgniggHeﬁHOﬁ
anemMeHTa Henb3d. [IpuMepsl uenomab30-

BaHus Onepauuu No ceYeHWUsIM Il KPUBOJMHEWHOW W TNPSMOJIMHEMHOM Ha-
MPABJLIIOIINAX ITOKa3aH Ha puc. 5.18 u 5.19, cooTBeTCTBEHHO.

5.3.4 Komanaa IlpukyenTs

[Tocne oOpa3oBaHMsi OCHOBAHUSI JIETAIA JIOOBIM U3 YETHIPEX BO3MOKHBIX
CIIOCOOOB — BBIJIABJIMBAHUEM, BpalllCHUEM, KUHEMATUUYECKUM CIOCOOOM U IO
CEUCHUSIM — JajibHelIlee peodpa3oBaHue JACTalu UJIET C UCIOIb30BaHUEM KO-
MaHj Mpuknentb U Bbipe3aTb. [Ipukiients HEOOXOAUMBIN AJIEMEHT K OCHOBa-
HUIO JICTAJIM TaK)KE€ MOXKHO JIFOOBIM M3 YETHIPEX BO3MOXKHBIX CIOCOOOB, MO3TO-
My 3Ta KOMaHJa MMEET MOJAMEHIO W3 YEThIPEX KOMaHJ: BbligaBnuBaHuem,
BpaweHuem, KuHematnyecku u Mo ceveHusm (puc. 5.20).

5.3.4.1 Komanaa Ilpuxiieuts BbIIaBJIMBAHUEM

Komanma MpukneuTb BBIJABIMBAHWEM II03BOJIICT JO00ABHTh K JCTaJIH
bopMOOOpa3yIONIUA AJIEMEHT, MPEACTABIISIIONINN COO0O0M TEJIO BbIAABIMBAHUS.
KomaHnna pocTyrHa, eciu BbIJEIEeH OJUH ICKHU3.

TpeboBanmss K 3CKH3y MPHUKICHBAEMOrO 3JICMEHTA BBIJIABIIMBAHUS Clie-
TYFOIIHE:

® B 3CKH3€ MPUKJICUBAEMOT0

dJIEMEHTa BBIIABIMBAHUS
MOXET OBITh OJWH WA
HECKOJIbKO KOHTYPOB;

[pHEnerTE k @ EblA3ENHEAHHEN

BpatusHHem

¥ EMHEMATHYECKH

Puc. 5.20. Komauasr mearo Onepaumm
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® JOIIyCKacTCA JI000M S Ha paccToaHne
YPOBEHb BJIOYKECHHO- Yepes Bee
CTH KOHTYPOB. &3 Ao sepwrHe

I[HH BBI30BA KOMAaH/Ibl [ﬁ A0 NOBEEpxHOCTH

l:m A0 GnrmadWweR NOESPXHOCTH

HHKMUTE  KHOIIKY ’E L 0 Paccrosmme 2 5-':'- + Yxaon 2 [ | &) Yron 2/0.0 <
MpuknenTs BblAaBNMBaHU-

eM Ha WHCTPYMEHTAJIBHOMN
MaHeNU PeaKTUPOBAHMS JIe-
TaJli WK BBIOEPUTE €€ Ha3BaHUE U3 MeHIO Onepauuu (puc. 5.20).

C OMOIIBIO crHcKa 44 - HanpaBneHue Ha BKiIaJKke MapameTpbl MNMaHenu
CBOWCTB 33/1aliTe HallpaBJIEHNE, B KOTOPOM TPEOYyeTCs BBIIABIMBATH SCKU3.

BriOepute cnocob ompeneneHus: riyOMHbI BbIAABIMBAHUS U3 COCEIHETO
cimcka " Cnoco6 (puc. 5.21).

BBenute BeaMuMHY, XapaKTEpU3YIOUIYIO TNTyOWHY BBIIABIMBAHMS, B IOJE
PaccTosinue Ha Bki1ajike MapameTpsbl (puc. 5.21).

YToObl HAKJIOHUTH OOKOBBIE T'PAHU BJEMEHTA BBIIABIMBAHUS, BBIOECPUTE
HaIlpaBJIEHWE VYKJIOHA C MOMOILBIO MEepEeKIovaresis YKNoH. DTOT NepeKIoya-
TEJIb UMEET JBa MoJioxkeHusi: Hapyxy u BHyTpb. BBenurte 3HaueHue yria Ha-
KJIOHA B 110JI€ Yron.

Ecnu 6pu10 BHIOpaHO BBIAABIMBAHUE B JIBYX HAIPaBIEHUSX, TO CIIOCOO OM-
peneneHus TIIyOMHbI BbIIABIMBAHUSA U YMCIOBBIE MapaMeTpbl (PacCTOSHUE BbI-
JABIIMBAHMS, YroJl U HAaIpaBIICHUE YKIIOHA) TpeOyeTcs 3a1aTh NBAXKIbl — IS
MPSIMOTO ¥ 0OPAaTHOIO HAIIPABJICHUM.

Ecnu 6bu1 BBIOpaH BapruaHT CpeAHsisA NNOCKOCTb, TO NapaMeTphl 3aJat0TCs
onuH pas. [Ipu 3ToM BO3MOXHO BBIJABIIMBAHUE TOJBKO HAa PACCTOSIHUE. 3aJlaH-
HOE PACCTOSIHUE MOHMUMAETCA Kak 00Ias riyOuHa BbIJABIMBaHUS (TO €CTh B
KOKJIYyI0 CTOPOHY OTKJIaJIbIBaeTCa €ro nosioBuHa). [lapamerpsl ykjioHa cuuTa-
IOTCSI OJIMHAKOBBIMHU B 000MX HAIPABJICHUSX.

VYrpaBineHrne MNOCTPOCHUEM TOHKHMX CTEHOK IPOM3BOIAUTCS HA BKIIAJKE
ToHkas cTeHka MaHenu cBoicTB (puc. 5.22).

VYkaxure cnoco0 3alaHusi TOJMIIMHBI CTEHKU C IMMOMOIUIBIO0 crircka Tun no-

CTPOEHUs1 TOHKOW CTEHKH.

Puc. 5.21. Be1bop crioco6a ornpeneneHust riryOnHbI
BbIJJaBJIMBAHUA U €€ IIapaMCTPOB

(9 ter Bri0op Bapuanta Het 03-
P Hamrny HauaeT OTKa3 OT CO3/a-
@ BHYTPE o
1 T —— HUS TOHKOHU CTCHKMU.
& Cpeanas naockocTs _ BBCI[I/ITC HYKHOC
T 1N NOCTROEHMA TOHKOR CTEHKM @ ToawmHa credkd 2|30 |5 3HAQUCHUC B IIOJIC TO"LU,M-
» \[1apameTpel » ToHKaA CTeHKka ACBocTEa / Ha CTeHKM
Puc. 5. 22. Bknagka TOHKas CTEHKa 11s 3a/1aHus Ecnn  BbIOpano co3-
apaMeTpoB TOHKOW CTEHKH JJAaHUE TOHKOM CTEHKH B
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JIBYX HalpaBJICHUSIX, TOJNIIUHY TPEOYyeTCs BBECTH
JTBKJIbI (151 HAITPABJICHU BHYTPh U HapYyXKYy).
Ecnu nmoBepxHOCTH Tena Oblia BhIOpaHa B Ka-
YEeCTBE Cpe/IHEH MJIOCKOCTH CTEHKH, TO BBEJACHHOE
3HAYCHHE TOJIIMHBI CUMTACTCS OOIIMM (B KaXKJIOM
HaMpaBJICHUN OTKJIQIBIBACTCS MOJOBHHA).
N3MeHeHue TONIMHBI CTEHKH WM CIoco0a
ee ompejesieHus oroOpaxkaercsi Ha (haHTOME dJie-
MEHTa B OKHe jeTtanu (puc. 5.23). DTo 1Mo3BOISET
OIICHUTh TMPABWIBHOCTh 3aJlaHUsl MMApaMeTPOB
CTEHKHU U MPU HEOOXOAUMOCTU OTKOPPEKTUPOBATH

6

Puc.5.24. Monens nerainu ¢
HpI/IKJ'ICCHHI)IM TOHKOCTCHHBIM
III/IJ'II/IH)IpOM

HX.
Puc. 5.23. ®antoM diieMeHTa

Ecnu KOHTYPBI B MOJIEIHU IIPU IIPUKIIEUBAHNU
ACKHU3ax DJICMCHTA  BbIIaBIMBAHUEM

BblOABNIMBaHUSA, KU-
HeMaTU4ecKoro Wi No ceYeHUsM HE 3aMKHYTHI (a
TAKXKE€ TPU CO3JAHWHA TOPOWJA BpAIICHUEM HE-
3aMKHYTOTO KOHTYpa), MOXET OBITh IOCTPOEH
TOJBKO TOHKOCTEHHBIM 3JEeMEHT. B 3TuxX ciydasx
BapuaHT HeT B cicke Tun HEIOCTYIIEH.

Hcnons3oBanre KoMaHnbl [lpuknenTb Bbl-
AaBNMUBaHWEM TO0KA3aHO HA NPHUMEPE NPHUKIICHBA-
HHSl K IIECTUTPAHHOM YCEYECHHOW IMpaMHJE TOH-
KOCTEHHOTO IIMHApa (puc. 5.24).

5.3.4.2. Komanaa Ilpukiients BpaumeHuemM

Komanma Mpuknents BpaweHneM 103BOISET J00aBUTH K jaeTaim (Gpopmo-
00pa3yromuil 3JIEMEHT, TPEACTaBISIONIUNA co0oi Teno BpaiieHus. Komanna
JOCTYIHA, €CITN BBIJICTICH OJIMH ICKU3.

TpebGoBanus K ACKU3Y MPUKICHBAEMOTO 3JIEMEHTA BpAIllEHUs CIeyIoIIee:

® OCb BpalleHHUs JOJDKHA OBITh M300pa)K€HA B 3CKU3E OTPE3KOM CO CTH-
Jiem nuHun OceBasi;
® 0OCh BpallleHHs JOKHA OBITh OJHA;

® B 3CKHM3C IIPHUKIICUBACMOI'O MJIM BBIPE3aCMOI'0 3JICMCHTA BpalllCHHUA MO-
’KEeT OBITH OJIHWH HUJIKN HECKOJIBKO KOHTYPOB;

® HU OJMH U3 KOHTYPOB HE JIOJKEH MepeceKaTh OCh BPAILICHMUS;

¢ BCC KOHTYPbLI AOJDKHBI JIC)KATH I10 OJJHY CTOPOHY OT OCH BpalllCHHA.
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Bf Mpanoe Hanpasnere I[.H}I BbI30BaA KOMAHJBbI HY)KHO HaXaTb
@ Ofipathos Hanpaensnie KHOIIKY (anKneMTb BpaLI.l,eHMeM) Ha UH-

@m? fBa HaNpAENEHHA o
CTPYMCHTAJIbHOMU TMIAHCIIN PCAAKTHPOBAHHA

ﬁ CpeaHAA NNoCKOCTE

Crocos 7]y | Hanpasnervie G | ]|[1200]2 JIETaN WM BEIOpATh €€ HA3BAHME U3 MEHIO
'+ “[lapameTpl A ToHkaa cTeHka 4 CeolficTea / Onepaumu.
JIisi yKa3aHus HampaBjeHHs BpallleHHs

Puc. 5.25. Be1bop HamnpaBieHus
BpAILICHUSA U yTJla IOBOPOTA KOHTypa C.He)lyeT BBI6paTB HY)KHYIO CTpOKy B

criucke HanpaeneHnue (puc. 5.25). 31ech xe

HYKHO yKa3aTh yToJl, Ha KOTOPbIN OYyJI€T BBIOJIHATLCS BpalllcHUE.

Jlns BpailieHus1 B IBYX HaMpaBJICHUSIX YroJl TPeOyeTcs BBECTU JABAXKIbI —
JUISL TIPSIMOTO M OOPaTHOT'O HAIIPaBJICHMUSL.

Ecnu Obu1 BeIOpaH BapuaHT CpefHAA NAOCKOCTb, TO YroJ 3aJaeTcsl OAUH
pa3. B aToM ciydae oTKIaJpIBaeTCs B KXY CTOPOHY MOJOBHHA yIJia.

Ucnonb3oBanne koMmaHbl MpukneuTs BpaweHUeM K HCXOJHOW MOJETU
ITOJIOBMHBI IIapa MOKa3aHo Ha puc. 5.26.

5.3.4.3 Komanaa Ilpukiients KUHEMATHYECKHU

Komanna MpuknenTs kKMHeMaTUyYecku MO3BOJIAET TI00ABUTH K JIETAJIM TEIIO,
MpeICTaBIIsIIONIEee COOOM pe3ysIbTaT MepeMEIeHUs 3CKH3a (00pa3yroliei) B0JIb
TpaekTopuu (HampasJistomieil). Komanaa AOCTYNHA, ECITH B JETAIN CYLIECTBYET
XOTsl OBl OJIMH, HE 3aJICCTBOBAHHBIN B
JIPYTUX OIEpaIusIX ICKU3.

TpeboBanust k 3cku3y (00pa3zyro-
Ieil) IPUKJIEeUBAEMOT0 KHHEMAaTUYECKO-
r'0 AJIEMEHTA CJIeAYIOIHE:

e B acku3e (oOpasyrolei) MOXeT

OBITH TOJIHKO OJIUH KOHTYD;
® KOHTYp MOXET OBITh Pa30MKHY-
TBIM WJIM 3aMKHYTBIM.

TpaekTopusi, BIOIb KOTOPOM Iepe-
MEIIAeTCsl ACKU3-CEUCHUE U KOTOpas Co-
CTOUT M3 OJIHOTO ACKM3a, JOJDKHA YIOB-

e Erro

JICTBOPSATH CJICYIOIINM TPEOOBAHHUSIM: Puc. 5.26. Moyiens Tena ¢ puKIeeHHOH
® B DJCKH3€ TpPAacKTOPUM MOJKET  IMOJIOBHHOM Iapa

OBITH TOJIBKO OJIWH KOHTYP,

® KOHTYP MOXCT OBITH Pa3OMKHYTBIM WJIKM 3aMKHYTBIM;

® ¢€CJId KOHTYP pa30MKHYT, €ro Ha4yajo JOJKHO JIeXKaTh B MJIOCKOCTH 3C-
KH3a-CCUCHMS,
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CCJIM KOHTYpP 3aMKHYT, OH JOJDKCH IICPCCCKAThb IINIOCKOCTH 3CKH3a-
CCUCHUS.

Ecnu TpaekTopusi COCTOUT M3 HECKOJBKHUX 3CKH30B, TO JOJIKHBI BBIMOJI-
HSTBCS CJICYIONINE YCIOBUSI:

B K&KJIOM 3CKH3¢ TPACKTOPUHU MOXKET OBITh TOJIBKO OJIUH KOHTYP;
KOHTYP JO/DKCH OBITh Pa30MKHYTBIM;

KOHTYPBI B 3CKM3aX JOJHKHBI COCIMHSTHCS APYT C APYrOM MOCIEI0Ba-
TeJIbHO (HauajbHas TOYKa OJHOTO JIOJDKHA COBIAJATh C KOHEYHOM TOY-
KOU JIpyroro);

€CJIM 3CKHU3bI 00pa3yl0T 3aMKHYTYIO TPACKTOPHIO, TO OHA JIOJDKHA TIepe-
CEKaTh MJIOCKOCTh ICKM3a-CEUCHHUS;

€CJIM 3CKU3bl 00pa3yloT HE3aMKHYTYIO T

TPAaEKTOPHUIO, TO €€ Havaao IOJDKHO Jie- Y

’KaTh B TNIOCKOCTH 3CKH3a-CECUCHUSI.

I[.HSI BbI3OBA KOMAHJbl HAXMHUTC KHOIIKY &

MpuknenTb KMHeMaTU4YeCcKn HAa HHCTPYMEHTAJIb-
HOM maHenu PepakTupoBaHue AeTanu WIM BblOe-
pure e€ u3 MeH Onepauum.

YtoObl 3a7aTh ACKHU3-CEUCHHE, HAKMUTE
KHONKY Ha BKJIaJKke MapameTpsbl MaHenu cBoncTB

Y YKQOKUTE HYKHBIM 3CKHA3 B [lepeBe nocTtpoeHuss  Puc. 5.27. Ganrtom snementa

WK B OKHC MOACIIN. Ha3panue ncku3a nosiBUTCS B

MOJCJIN IIPpH IPUKIICUBAHU N
KHHEMAaTHYCCKU

CIIpaBOYHOM IIOJIC BKJIAIKH.
Y10o0BI 3a/laTb TPACKTOPHUIO ABWMIKCHHS CCUCHHUS, HA)KMHUTC KHOIIKY Ha

BKJIaake lMapameTpbl U yKaXUTE HYXHBIA O0b-

> exc.

Puc. 5.28. Mozaens neranm ¢
MPUKJICCHHBIM TOHKOCTEHHBIM 6YI[eT CHATO, BbI6paHHOI/I JJIs1 BBIITOJTHCHHA OIIC-

HWIMHAPOM palrn OKaXCTCs BHOBb YKa3aHHAA KpUBasi.

B kauecTtBe TpaeKTOpHH MOXKET HCIOJIb30-
BaThCsl JIH00asi MPOCTPAHCTBEHHAS WIIM ILIOCKas
KpuBasi, Hampumep: peOpo, chupayb, CIUIANH,
KOHTYp B 3CKHU3€E, JIOMaHas KPUBA.

Ecnum Tpaexktopusi BbhIOpaHa HEBEpPHO, €€
MOXHO yKa3aTh OBTOPHO, HE BBIXOJISl U3 KOMaH-
apl. IIpoCcTO WIENKHUTE MBIBIO IO HYKHOMY
00BbeKTy. Bblfienene ¢ paHnee yKa3aHHOW KpUBOM

o | T .
I'pynma mepekrouareneii dewrenme cevenwn 2 Z 'L ([laukeHne ceveHms) Tio-
3BOJIACT BBI6paTB THUII IICPEMCIICHUA CCUCHUA BJAOJIb TPACKTOPHM! COXpaHHTb
yroJs HakJioHa, I'Iapanneano camMmomy cebe u OpTOFOHaﬂbHO TPAEGKTOPUMN.
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ITocTtpoeHre TOHKOCTEHHOI0O KHHEMAaTHYECKOI'O0 JJIEMEHTA U HACTPOUKA
CBOMCTB IIOBEPXHOCTU 3JIEMEHTA HUYEM HU OTIIMYAETCS OT PACCMOTPEHHBIX
BBIIIIE OIEPALIUAM.

Pesynbrar nelictBus komaHbl MpUknenTb KMHeMaTUYeCKM U300paKEH Ha
puc. 5.27 n 5.28.

[IpukiienBaHue NPOBOJUTCS K IIJIOCKOW MOBEPXHOCTH, OOpPa30BaHHOM BBHI-
JNABJIUBAHUEM LIECTUYIOJIbHUKA.

[IpuknenBaemas monenb obOpa- B rer

B Hapyy
30BaHa ABMIJKCHHUCM OKPYXHOCTH & Boree
IO TPACKTOPpHUHU B BHJIC OTPC3Ka, B Aes Hanpasnenia

CpEAHAA NNOCEOCTE
HAKJIOHEHHOTO K IUIOCKOCTH 3C- e Lathuca - 3
T 1N NOCTPOEHMA TOHKOM CTEHKM @ Toawwna crenku 2|5.0

KH3a. MOI[GJ'H/IpOBaHI/Ie OCYHICCT- «» MapaMeTpel » ToHKan cTeHka ACeoMcTea
BJICHO C HUCIIOJIb30BAHUEM BKIJIAI- Puc. 5.29. OxHo 175 3a1aHUs TapaMeTPOB
KU ToHkas cTeHka (puc. 5.29). TOHKOM CTCHKH

5.3.5 Komanaa Beipe3atb

Bripe3aTb 3J€MEHT M3 OCHOBAHUA JIETAIM MOXKHO YETBHIPHMSI CIIOCOOAMHU.
DTa KOMaHJa UMEET MOJIMEHIO U3 YETHIPEX KOMaH[: BbiaaBnuBaHuem, Bpalye-
Huem, KnuHematnuecku u o ceyeHusam.

5.3.5.1 Komanjaa Beipe3aTh BbIIaBJIMBAHUEM

Komanna Bbipe3aTb BblgaBnuBaHMEM MO3BOJISIET BBIPE3aTh U3 MOJIEIN
bopMO0Opa3yIOIIUA JIEMEHT, MPEACTABISIONIUNNA CO00M TEIO BhIIABIMBAHMUS.

Komanna noctymnHa, eciu BbIJICJICH OJIMH 3CKU3.

K 3Ccku3y BbIp€3a€MOro 3J€MEHTA BBIIABIWBAHUS NPEABABISIOTCA Clie-
yrole TpeOOBaHUS:

® B OCKU3€ NPUKJIECUBAEMOIr0 UJIM BBIPE3AEMOTO AJIEMEHTA BbIJIABIMBAHUS

MOYET OBbITh OJVH UJIM HECKOJIbKO KOHTYPOB;

® JIONyCKaeTCs JI000M YPOBEHb BIOKEHHOCTH KOHTYPOB.

J1714 BbI30Ba KOMAHIbl HAKMUTE KHOIIKY (Bblpe3aTb BblgaBnuBaHMeM)
HA UHCTPYMEHTAIBHOW MAHEIN PEIAKTUPOBAHUS JIETATIN.

C mmoMouIpIo CIIMCKa (HanpaBneHwue) Ha BkJajake Mapametpbi MaHe-
A CBOMCTB 33JIaiiTe HaIpaBJICHUE, B KOTOPOM TPEOYeTCs BBIJABIMBATh ICKU3:
Npsimoe HanpaBneHue, OO6GpaTHoe HanpaBneHue, [Ba HanpaBneHUA WU
CpeaHAA NNOCKOCTL.

Bri6epute crmocob onpeneneHus TTyOWHBI BEIABIMBAHUS U3 CITUCKA
(Cnoco0).
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BBenute BeaMUMHY, XapaKTEpU3YIOUIYIO TMTyOWHY BBIIABIMBAHMS, B IOJE
PaccTosiHue Ha BkJajke MapameTpsbl.

YToObl HAKJIOHUTH OOKOBBIE T'PAHU BJEMEHTA BBIIABIMBAHHUS, BBIOECPUTE
HaIlpaBJICHUE YKJIOHA C MOMOIIBIO MEPEKIIIoYaTelii YKNOH U BBEAUTE 3HAYEHUE
yria.

Ecnu 6pu10 BBIOpaHO BBIAABIMBAHUE B JIBYX HAIPaBIICHUSX, TO CIIOCOO OI-
peneneHus TIIyOMHbI BbIIABIMBAHUS U YMCIIOBBIE MapaMeTphl (PacCTOSHUE BbI-
JABIIMBAHMS, YTOJ U HAIpaBJICHUE YKIOHA) TpeOyeTcs 3aaTh JBAXKIbl — JJIs
MPSIMOTO ¥ OOPATHOI'O HAIIPABJICHUS.

Ecnu 6bu1 BBIOpaH BapruaHT CpeAHsis NNOCKOCTb, TO NTapaMeTphl 3aJat0TCs
ouH pa3. [Ipu 3ToM BO3MOXHO BBIIABIMBAHUE TOJIBKO HA PACCTOSIHUM, KOTOPOE
MMOHMMAaeTCd Kak o0mias riyOMHa BBIAABIMBAHUS, TO €CTh B KXY CTOPOHY
OTKJIJbIBAETCS €ro nojoBuHa. [lapaMeTphl YKIOHA CUUTAIOTCSl OAMHAKOBBIMU B
000uX HaNpaBJICHUSX.

VYrpaBneHre nMocTpOeHUEM TOHKOCTEHHBIX 3JIEMEHTOB METOJIOM BbIJaBIIM-
BAaHMS MPOU3BOAUTCS Ha BKIIaJKe TOHKasA cteHka MaHenu cBowcTB. /{1151 3TOTO
clelyeT yKaszaTh CIOCO0 3aJaHusl TOJIIMHBI CTEHKH C MOMOIIBIO CIHCKa Tun
NOCTPOEeHUs TOHKON cTeHku. BriOop BapumaHTa HeT 03HayaeT oTKa3 OT cO3/a-
HUSI TOHKOW CTeHKHU. J[Jis1 m300pa’keHusl TOH-
KOW CTEHKU CIIEyeT BBECTU HYKHOE 3HAUEHUE
B I10JI€ TONWMUHA CTEHKMWN.

W3MeHeHre TONIIMHBI CTEHKH WM CIIO-
coba ee ompeaeseHus oroopaxaercs Ha ¢aH-
TOME AJIEMEHTA B OKHE JIETalIi. JTO MO3BOJISIET
OLICHUTH MPABUJIBHOCTh BBEJICHHBIX MapaMeT-
POB CTEHKH U MPU HEOOXOJAUMOCTU UX CKOp-
PEKTHPOBATb.

[Ipumep wucnonb30BaHUS KOMaHIbl Bbi-
S " pe3aTb BblgaBnuMBaHueM oniuu [Ba Ha-
; npaBneHus MpU CO3JaHUM CKBO3HOM Ipope3u
a npuBesieH Ha puc. 5.30. DCKn3 pacHoiokKeH B

Puc. 5.30. Mojienb 1oJioBUHBI 1apa <
KOOPAMHATHOM MIJIOCKOCTU XZ.
CO CKBO3HBIM BBIpGSOM

5.3.5.2 Komanaa Beipe3atrs BpalieHuem

Komanna Bblpe3aTs BpaleHMeM T03BOJISIET BbIpE3aTh U3 MOJAEIH (POopMO-
00pa3yIoIIni 3JIEMEHT, IPEACTABIISIONINNA COOO0M TEI0 BpallleHUS.

Komanna moctymHa, eciau BbIACNIEH OJMH ACKU3, K KOTOPOMY IMPEabsIBIIS-
IOTCSI CJIEIYIOIIME TPEOOBaHUS:
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® OCb BpalleHUs JOJDKHA OBITh M300pa)K€HA B 3CKU3E OTPE3KOM CO CTH-
JjieMm nuHun OceBasi;
®  OCb BpalleHHs JI0JDKHA OBITH OJIHA;
® B ACKH3E BHIPE3aEMOr0 JIEMEHTA BPAIlIEHUsI MOXKET OBITh OJMH WJIA HE-
CKOJIbKO KOHTYPOB;
e Jl0mycKaeTcs JI000H ypOBEHb BIOKEHHOCTH KOHTYPOB;
® HM OJMH U3 KOHTYPOB HE JIOJDKEH MepeceKaTh OCh BPaIllCHHUS.
JlJis BbI30Ba KOMaH/bl HAKMUTE KHOTKY (Bblpe3aTb BpalleHueMm) Ha
WHCTPYMEHTAJIBHOMN MaHeI MHCTPYMEHTOB PEIaKTHUPOBAHUS JETAIIH.
I'pynma mnepexirouarenen Cnoco6 Ha Briaake [lapametpbl [MaHenwu
CBOWCTB TIO3BOJISIET BBIOpaTh CIOCOO MOCTpOCHMS 3jieMeHTa. Tak, eciau Bpa-

IA€MbIA KOHTYP HE 3aMKHYT, TO 3TO Topowua ninu (4 Cdhepoua.

3areM yKa)kKUTe HalpaBJeHUE BpalleHUs1 KOHTYpa, BEIOpaB HY>KHYIO CTPOKY
B criucke Hamaenene & (| Hanpaenenme.

3agaiiTe yroji, Ha KOTOPBIM OyJeT NMpOU3BOAUTHLCA BpaiieHue. s Bparie-
HUS B JIByX HAINpaBIICHUSX Yroll TpeOyeTCs BBECTU ABAXKIbI — JJISL MPAMOrO U
00paTHOro HaITpaBJICHUS.

Ecnu Obu1 BeIOpaH BapuaHT CpegHsisi NAOCKOCTb, TO YIoJl 3aJaeTCsl OJAUH
pa3. OH BOCIIPUHUMAETCA CUCTEMOM KaK OOMIMI yroia (B KaXIyl0 CTOPOHY OT-
KJIaJbIBA€TCS €r0 IOJOBHHA).

VYpaBneHne NOCTPOCHUEM TOHKOCTEHHBIX JIEMEHTOB METOJIOM BpAaIlCHUS
MPOU3BOIUTCS Ha BKJIaJKe ToHKas cTeHka MaHenn MHCTPYMEHTOB.

Br100p pe3ynbTaToB onepanyu BbIpe3aHus

MIPOU3BOAUTCS HA BKJIAJIKE Bbipe3aHue MaHenu

{ cBovcTB. [l 3TOro aKTUBU3UPYWUTE TMeEpe-
‘ KJIroyatenap PesynbTaT onepauuu, COOTBETCT-
BYIOIMI HY)KHOMY pe3ynbTary: [ (Beiunra-

HUe 3NeMeHTOB) WJIU (MepeceyeHne ane-
MEHTOB).

[Ipumep mcmonp30BaHUS KOMaHIbI Bbipe-
3aTb BpalweHuem npuBeacH Ha puc. 5.31, Ha
KOTOPOM B T€JI€ YCEUCHHON MUPAMUJIBI BBITTOJI-
Puc. 5.31. Mozens yceuenHol HEHO yIiyOsieHue. YTiryOlneHue oO0pa3oBaHO

IMPAMHUJIBI C YTIyOIIeHHEM, BpAILEHHEM IUIOCKOI0 KOHTYPa, HMEIOLIETO
00pa30BaHHBIM C IPUMEHEHUEM

KoMaH 15l Bblpe3aTb BpalieHnem (opmy paBHOOEIPEHHOM TpareIHHy.
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5.3.5.3 Komanaa Beipe3aTb KUHEMATHYECKHU

Komanma Bbipe3aTb KuMHemMaTM4ecKu IIO3BOJIIET BBHIpE3aTh W3 MOICIH
dbopMo0OpazyroNIUid AIEMEHT, PEACTABIAIONIMNA COO0M pe3ynbTaT NepeMelie-
HUS CKU3a-CEUCHUS BJIOJIb 3aJJaHHON TPAeKTOPHUH.

Komanna noctyriHa, eciyi B MOJIENU CYIIECTBYET XOTsS Obl OJIMH HE 3aJeii-
CTBOBAHHBIN B JIPYTUX OMEPALHIX ICKHU3.

TpeboBanms K 3CKU3Y-CEUCHHUIO BHIPE3aEMOT0 KHHEMATHIECKOTO 3JIEMEHTA
CJIETyIOIIHE:

® B ACKH3€-CEYCHUU MOXKET OBITh TOJBKO OJWH KOHTYD;

® KOHTYpP MOXET OBITh PA30MKHYTBIM HJIM 3aMKHYTBIM.

Ecinm TpaekTopus cedeHus COCTOMT W3 OJHOTO ACKH3a, JODKHBI BBIMTOJ-
HATHCS CJIEYIONINE YCIOBHS:

® B OCKH3e-TPACKTOPHH MOXKET OBITh TOJHKO OJWH KOHTY;

® KOHTYpP MOXET OBITh PA30MKHYTBIM WJIM 3aMKHYTBIM;

® cClId KOHTYp Pa30MKHYT, €ro Ha4ajio JOJDKHO JIeXKaTh B MIJIOCKOCTH 3C-

KH3a-CEUCHUS;
® cClId KOHTYp 3aMKHYT, OH JIOJDKEH TepeceKaTh IJIOCKOCTh 3ICKH3a-
CCUCHUSI.

Ecnm TpaekTopusi COCTOMT U3 HECKOJIBKUX 3CKU30B, JTIOJKHBI BBIMTOTHATHCS
CJICTYIOIINE YCIOBHUS:

® B KaXJOM ICKH3e-TPACKTOPHH MOXKET OBITh TOJIBKO OJWH KOHTYP;

® KOHTYp JIOJDKEH OBITh Pa30MKHYTHIM;

® KOHTYPHI B 3CKH3aX JIOJDKHBI COSAUHATLCS JPYT C APYroM ITOCIeI0Ba-

TeIbHO (HayajabHas TOYKA OJHOTO COBMAJAET ¢ KOHEYHOW TOYKOM JIpy-
roro);

®  CCJIM 9CKHU3bI 00Pa3yIOT 3aMKHYTYIO TPACKTOPHUIO, TO OHA JTOJKHA TIepe-

CEKaTh TJIOCKOCTh ICKU3a-CEUCHHUS;
® cClid ACKHU3bl 00pa3zylOT HE3aMKHYTYI0 TPAaeKTOPUI0, TO €€ Hayajio
JOJHKHO JIEKATh B MJIOCKOCTU ICKU3a-CEUCHHUS.

JI1s1 BBI30Ba KOMaHIbl HAKMHUTE KHOIIKY (Bblpe3aTb KMHEMaTU4eCcKH)
Ha HHCTPYMEHTAIBHOW MaHEN PEJAKTUPOBAHUS JICTAIIH.

YTtoObl 3a[aTh ICKH3-CEUCHHE, HAKMHUTE KHOIKY L C2ewe a Biiagke Ma-
pamMeTpbl MaHenu CBONCTB U YKaXXUTE HY)KHBIM 3CKH3 B [lepeBe NOCTPOEHUs
WU B OKHE Mojienn. Ha3zBanme 3cku3a MOsSBUTCS B CIIPABOYHOM I10JI€ BKJIAIKH.

UtoObl 3a7aTh TPACKTOPWIO JBIDKCHHS CCEUYCHHS, HAKMHTE  KHOIKY
A~ Ipaextopun Ha BKITazKe MapameTpbl U YKKHUTE HYKHBIA OOBEKT.

Ecnm tpaektopus BeIOpaHa HEBEPHO, €€ MOXKHO yKa3aTh MOBTOPHO, HE BHI-
XOJIS1 13 KOMaHbI. [[7151 3TOTO MIETKHUTE MBIIIBIO 110 HY)KHOMY 00BeKTy. Boime-
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JICHUE C paHEEe YKa3aHHOM KPUBOMN
OyneT CHSATO, a BBIOpAHHOM IS
BBITIOJIHEHUST OIEpallii OKaXKeTCs
BHOBb YKa3aHHAsI KPUBasl.

I'pynna MEPEKIIF0YaTEeIICH

| JEH#HEHHE CEYEHMA (D‘B WKeHue

ceuyeHus1) TIO3BOJISIET BHIOPATH THII
MEepEMEIIEHUs CEUYEHUS  BJOJb
TpaekTopuu, npu 3ToM: Coxpa-
HATb yron HaknoHa, Mapannensb-

HO camoMmy cebe U OpToroHanb- Puc. 5.32. GopMHUPOBAHHE BEIPE3a 110 33JAHHOI

HO TpaeKTopum. TPACKTOPHHU C UCIIOJIb30BAHUEM 6y.]'l€BOfI oncpanrun
BbluntaHue anemeHTa

[TocTpoeHrE€ TOHKOCTEHHOIO
KMHEMAaTUYECKOI0 3JIEMEHTa U HACTPOMKA CBOWMCTB IMOBEPXHOCTH JIEMEHTA HU-
YeM HE OTJINYAETCS OT PACCMOTPEHHBIX BBIILIE ONEPALIHIA.

PesynbTar neiictBus KomaHAbl Bblpe3aTb kKMHeMaTuvecku H300paxeH Ha
puc. 5.32.

3/1ech NOKa3aHO JBUKEHUE KOH-
Typa 1o JIOMAHOW JIMHUM.

I'pynna nepexirovareneii [OBu-
)KeHUe ceuyeHus T03BOJISIET BHIOpAThH
TUINl TIEPEMEIICHUS] CEYEHHUs BIOJIb
TPaEKTOPUHU.

IIpu BeIpE3aHUM MOXKHO YAAIUTh
Puc. 5'3%' dopMupoBaHUE MOJECIIHU TI0 MaTepHan MOJENH, HAXOJICS
3aaHHOU TPACKTOPHHU C UCITIOJIb30BAHUEM
OyneBoii oneparuu NepeceyeHune anemedtos  BHYTPH ITIOBCPXHOCTH 3JICMCHTA HJIA
CHapy>Ku 3TOW MOBEPXHOCTH, TO €CTh
BBIYECTDH DJIEMEHT U3 MOJEIIH WK MOJYYUTh ITIEPECEUECHUE DIEMEHTA U MOJIEIIN.

Br16op pesynbrara orneparyi BbIpe3aHUsl MPOU3BOAUTCS Ha BKIAJKe Bbli-
pe3aHue MNaHenu cBOUCTB. [[J151 3TOr0 akTUBU3UPYWUTE MEPEKIOUaTeb Pe3ynb-
TaT onepauuu U BHIOEPUTE HYKHBIN BapHaHT: & (BbluMTaHWe 3neMeHTa) WiH
i) (MepeceuyeHune anemeHTOB).

Ha puc. 5.32 nokazaHo KMHEMATUYECKOE BBIPE3aHUE C MPUMEHECHUEM KO-
MaHJIbl BbluuTaHue anemeHTa, a prc.5.33 MPHBEACHO aHAJOTHIHOE M300pa-
YKEHHE, HO C IPUMEHEHNEM KOMaHbl MepeceyeHne aneMeHTOB.

Hactpolika CBOMCTB MOBEPXHOCTH OCYIIECTBIISIETCS HAa BKJIaJiKe CBOMCTBA,
pacnoyiokeHHOoW Ha MaHenu cBOWUCTB.
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5.4 3apanue k Ja0opaTopHoi padore Ne 5

NcxonubiMU JTaHHBIMU JJISI paOOThI

ABJISIIOTCS JBA BUAA JETalH, Hampumep,
Kak noka3zaHo Ha puc. 5.33. Ilo sromy
4epTexKy TpeOyeTCsl BBIIIOJIHUTH TPEXMEP-
HYI0 MOJENb AeTanu. Kaxaomy CTyIeHTy
MpeiaraeTcsa UHINBUAYaJbHbI BapUaHT.

TpexmepHass MOJENb JIETAIA MOYKET

OBITH CO37aHa MHOTMMU BapUaHTaMHU.
On1H U3 HUX TIPEJICTABICH HUXKE.

1.
2.

Co3gaeM HOBBIN TOKYMEHT JeTanb.
BriaBisieM npocrediine reoMerpu-
YECKHUE Tejla, U3 KOTOPBIX COCTOUT
neranb. B Hamem ciydae 3TO: NATH-
rpaHHas MpuU3Ma C NPU3MATUYECKUM
OTBEPCTUEM, LWJIMHIAP U IIOJOBUHA
1Iapa ¢ BbIpe3oM. B 3To¥ nocienosa-
TEIBHOCTH U Oyaem (opmMupoBaTh
MO/JIEJIb.

B kadecTBE KOHCTPYKTHMBHOM ILIOC-
KOCTU  BBIOEpEM  KOOPAMHATHYIO
INIOCKOCTD XZ.

B mmockocti XZ BBINOJIHSAEM 3CKU3
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Puc. 5.33

IUISL CO3JJaHUSI OCHOBAHUS — IIPU3MBI, B HAILIEM CJIy4dae MATUYTOJIbHUKA. [[71s
ya00cTBa JayibHEHIIEH pabOoThl LIEHTP MATUYTOJIbHUKA TOMECTUM B HA4aJIo

CUCTCMbI KOOpAWHAT.

[IpUMeHNM K TIOJTyYeHHOMY HATUYroidbHUKY &% Onepaumio BbiAaBnMBa-
Husa. B okHe PaccrosiHme 3anaaum 50, a HanpaBneHue — Mpsimoe. Pe3yib-
TaT BBIJABJIMBAHUS IOKa3aH Ha puc. 5.34. 31eCh NMPUMEHEH KapKaCHBIN
croco0 0TOOpaXeHUsI MOJIENIM C MPOPUCOBKOM HEBUAUMBIX peOEp TOHKUMU

JIMHUSAMMU.

Jns co3paHus HWIMHAPA B KAY€CTBE KOHCTPYK-
BEPXHIOIO
rpaHb NpuU3Mbl. B HEN BBITOIHAEM 3CKU3 — OK-

TUBHOM IUIOCKOCTH  MCIIOJIb3yEM

PY>KHOCTb.

Mogens nmimMHApa (QopMHpyEeM C MOMOIIBIO
orepariu . MpukneuTbs BbIAaBNMBaHWEM HA

paccrosiHue 50 (puc. 5.35).
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10.

11.

8. B BepxHEeM OCHOBaHMM HIJIMHAPA CO3JAE€M ACKHU3 IS
(opMooOpa3zoBaHus TOJOBUHBI IIapa. ICKU3 COCTOUT
U3 OTpe3Ka co ctuiieM OceBasi U MOJTYyOKPYKHOCTH,
ONHUPAIOLIECHCA Ha ATOT OTPe30K. OTPE30K SIBIISIETCA
OCBIO BpAIIEHUs MMOJyOKPYKHOCTH.

9. @opMupyemM MOJOBHUHY Iapa C HCHOJIb30BAHUEM
omepanui 2L Mpuknents BpaweHuem. Croco6oMm
MTOCTPOCHUSI JOJDKEeH ObITh Cdpepomp, a Ha BKIIAJIKE
ToHkas cTeHka yCTaHOBJIEH BapuaHT Het. Pesynmbprar

MOKasaH Ha puc. 5.36.

@OpMUPOBAHHUE BBIPE30B TAKKE HAYMHAEM ———

C ACKHU30B, M1 KOTOPBIX KOHCTPYKTUBHOM f,x" ™,

MJIOCKOCTBIO OyNeT KOOpAMHATHAs IIJI0C- / kY

kocTh XY. B Heli m3o0pakaeM 1Ba mpsMo- ! L

yrojbHuKa (puc. 5.37).

OtBepctue u mpopesb (HopMUPYEM C HUC-

M0Jb30BaHUEM KoMmaHAsl El BbipesaTsb

BblaaBnuBaHueMm. B crncke HanpaBneHue

BblAaBNMBaHuUsA BbiOUpaeM [1Ba HanpaBne-

HUA, a B CcIUCKe Cnocob6 nocTtpoeHus —

Uepe3 Bce. KoHEUHBIN pe3ysbTaT MOJETU-

poBaHusa moka3zaH Ha puc. 5.38. Cmocob Puc. 5.36

OTOOpaKEHUS — MOJTYTOHOBOE, C KAPKACOM.

Puc. 5.35

Puc. 5.37

Puc. 5.38
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JlabopaTopnas padora Ne 6

Co3panue 3D-Moae1M ¢ HCNTOJIB30BAHNEM BCIIOMOTaTeJILHBLIX OCeH U
IJIOCKOCTEH

Heab: n3yyeHWe OCHOBHBIX KOMaHJ BCIIOMOTATEJIbHBIX MOCTPOEHUMN IpH
CO3JJaHUU TPEXMEPHBIX MOJIEIIEH.

Copepxxkanue: CO3JaHNE TPEXMEPHOU MOJIEIINA C UCIIOJIb30BAHUEM BCIIOMO-
raTeJbHbIX TOCTPOCHUM.

6.1 BcnomorarebHble IPUMHTUHBBI

[Ipu nocTpoeHnn TpeXMEPHBIX MOJENIEH YacTO BOZHUKAET HEOOXOAUMOCTD
BO BCIIOMOTaTEJIbHBIX MOCTPOEHUSAX. YeM cioKHee Mojelb, TEM 0oJiee pa3Ho-
0o0pa3HbIM CTAHOBUTCSI apC€HaJl HCIOJIb3YEMbIX BCIOMOTaTEIbHBIX MPUMHUTHU-
BOB.

K BcromorarenbHbIM MPUMUTHUBAM OTHOCSITCS OCH, TJIOCKOCTH WU JIMHUU
paszpema.

6.1.1 BcnomorareJibHbIE OCH

BcenomorarenpHble OCH TPUMEHSIOTCS B TE€X CydasX, KOrAa UMEIOIIUXCS
B MOJEJHM OCEl WM pedep HEAOCTATOYHO JUIsl HYXKHBIX MOCTPOCHMM. JTa KO-
MAaHJIa UMEET CIIMCOK U3 YEThIPEX KOMAaHI: ™ Ocb yepe3 ABe BEpPLUUHbI, s
Ocb Ha nepeceuyeHuu nnockocten, &, Ocb yepes pebpo U . Ocb KoHMYeCKOI
NOBEPXHOCTW.

Huxe paccMoTpeHs! 1Be Haubosiee pacipoCcTpaHEHHbIE KOMaH/IbI.

6.1.1.1 Oceh yepe3 pedpo

Komanga Ocb yepes pe6po mo3BOJISICT
CO3JaTh OJIHY WJIM HECKOJIBKO KOHCTPYK-
TUBHBIX OCEH, Ka)XJas U3 KOTOPBIX MPOXO-
JUT 4epe3 yKa3aHHOE MPSIMOJMHENHOE Peo-
po neranu. s BbI30Ba KOMAaHIbl HAXKMUTE
kHONKy . Ocb uyepes pebpo Ha IaHEIU
BcnomMmoraTenbHasi reomeTpusi WJIHM BBIOE-
puTe €€ Ha3BaHUE U3 MEHIO Onepauuum.

Puc. 6.1. BcnmomorarensHbIie OCH Yepes
pebpa MHOTOTpaHHUKA
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YkaxuTe KypcopoM MpsIMOJIMHEHHOE PeOpo AeTaiu, Yepe3 KOTOpoe J0JIK-
Ha MPOXOAUTH OCb.

Uto0OBbl yKa3aTh WJIH BBIJEIUTh OOBEKT, IIECIKHUTE MbIIIbIO B [lepeBe no-
CTPOEHUM 110 €TI0 HA3BAHUIO UM HUKTOTPAMME.

Ha3zBanne m uBer ocu MOXHO 3aaarb Ha BKIaake CBomnctBa lMaHenwu
CBOMUCTB.

3aBepIINTh BBOJ OCEHM MOXHO, Ha)KaB KHOIIKY lpepBaTb KOomMaHAy WU
KJjaBully Esc.

[Ipumep npoBeneHus: oceil yepe3 pedpa MHOTOTPAHHUKA IPEJCTABJICH Ha
puc. 6.1.

6.1.1.2 Ocb KOHM4YECKO MMOBEPXHOCTH

Komanga Ocb KOHM4YeCKOW MOBEPXHOCTU
IIO3BOJISIET CO3/1aTh OJHY MJIM HECKOJIBKO KOH-
CTPYKTUBHBIX OCEH, KaKIask U3 KOTOPBIX SIBJIS-
€TCSl OChbI0 KOHMYECKON WM HUIMHIPUYECKOU
IIOBEPXHOCTH.

Jlma BbI30BA KOMAHAbl HAXKMUTE KHOIIKY
A, (Ocb KOHMYECKOW NOBepXHOCTM) Ha IaHe-
a1 BcnomoraTtenbHas reomeTpus WM BbIOe-
pUTE €€ Ha3BaHUE U3 MEHIO Onepauun. YKa-
)KUTE€ KYpCOPOM KOHHUYECKYH) IMOBEPXHOCTD,

Puc. 6.2. BcnomorareinpHas 0ch } 0Ch KOTOPOii TpeOyeTcs HOCTPOHT.
AGPES OFh Bpallieny HopHeeron [Ipumep mnpoBeAECHUS BCIIOMOTraTEIbHON
IIOBEPXHOCTHU BPaILlCHUS .
OCH Yepe3 OCh BpalleHUs KOHUYECKOM I10-
BEPXHOCTH INPEJICTABJIEH HA puUC. 6.2.

6.1.2 BcnoMoraresbHBIC INIOCKOCTH

BcrnoMorarenpHble MUIOCKOCTH TMPUMEHSIOTCS B TeX CilydasX, Korja
HMMEIOIIUXCSI B MOJICJIA TPEX IIOCKOCTEN HEJOCTATOUYHO JIJIsi HY>KHBIX ITOCTpOE-
HU. BcmomorarenbHble III0CKOCTA MOTYT OBITh IOCTPOEHBI C UCIOJIb30BaHUEM
JIecsaTH KoMaHI: CmelleHHas, Yepes Tpu BepwuHbl, Yepes pebpo u BepLUMHY,
Mop yrnom k apyron nnockocTtu, Yepes BeplunMHy napannenbHO ApYyron nrioc-
KocTu, Uepe3 BeplwuHy nepneHauKynsapHo pebpy, HopmanbHasa, Kacatenb-
Hasi, Yepe3 pebpo napannenbHo/nepneHAUKYNspHO Apyromy pebpy, Yepes
pe6po napannenbHo/nepneHAUKYNApHoO rpaHu (puc. 6.3).

Huxe paccMoTpeHO OOJBITMHCTBO U3 YKa3aHHBIX KOMaH]I.
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MoockocTe L4 CHEWEHHAA

HopraneHan

KacaTensHaA

TEHEeaBle i oW

Yepes TPH BEPLIHHE

Yepes pebpo H BEpLUKMHY

Mod YrnoM K Apyrod MRoCKOCTH

Yepes BEPLUMHY NapannensHo ApyroF MoCKoCTH

Yepes BEPLUMHY MEDNEHAMEYNADHD pedpy

Yepes pefpo NapannensHo NepneH AHEY NARHG ApWraky pebpy

Yepes pedpo NapannensHo MEpneH AHEY TARHO CoaHH

Puc. 6.3. Komanpl, mpeaHa3sHad€HHbBIC AJI CO3/IaHUSI BCIOMOTATEIbHBIX TII0CKOCTEH

6.1.2.1 CmenieHHas mJIoCKOCTh

Komanna CmelueHHasi NNOCKOCTb NO3BOJISIET CO3/1aTh OHY WJIM HECKOJIBKO
BCIIOMOTaTeJIbHBIX TUIOCKOCTEW, pPacIoJio-
Pacerontuee 200 |2 Hampasnere svewena @] JKEHHBIX Ha 3aJaHHOM PACCTOSHUM OT yKa-

« v “apaMeTpel A CEOACTES

Puc. 6.4. Bximagka ot 3aganus TaJIl.
paCCTOSIHI/ISI )41 HaHpaBJ’IeHI/ISI
CMCILICHUA BCHOMOFaTeJ'II)HOI\/’I

3aHHOM TIJIOCKOCTU WJIM TIJIOCKOW TpaH| Jie-

I[.]'I}I BbI30Bda KOMAaHJAbI HA’)KMHUTE KHOII-

IOCKOCTH Ky = (CwmelneHHas) Ha naHenu Becnomora-
TenbHasi reoMeTpUA WM BBIOEpPUTE €€ Ha-

3BaHME U3 MEHIO Onepauun (puc. 6.3).

Beenutre B moisie PacctosiHue Ha Bkiajke MapameTtpbl MaHenu cBouncTtB
3HAYEHUE PACCTOSIHUA OT CYIIECTBYIOIIEH IMJIOCKOCTH (TJIOCKOM I'paHU) 0 HO-

BOM KOHCTPYKTHUBHOM IJIOCKOCTH (puc. 6.4).

JIst Toro 4ToOBl yKa3arh, MO0 KaKyK) CTOPOHY OT CYIIECTBYIOIIEH IJIOCKO-
CTH JIOJDKHA OBITh MOCTPOEHA HOBAsl MIOCKOCTh, aKTUBU3UPYHTE MEpEKIova-
Tesnb HanpaBneHue cmewenus (puc. 6.4). C NMOMOIIBIO 3TOr0 MEPEKII0YaATENs

Puc. 6.5. BcmoMorarensHas II0CKOCTb,
CMeIIeHHass OTHOCUTEIIBHO KOOPAUHATHON
miockoctu XOZ
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MOXXHO BBIOpaTh MPSMOE HampaB-
JICHWE WU o0paTHOE. YKaxuTe
IIJIOCKOCTh, OTHOCHUTEIIBHO KOTO-
poii ToKHA OBITH CMEIleHa HOBast
IUIOCKOCTh. IlmockocTes ¢ 3amaH-
HBIMHU TIapaMeTpamMu OTOOpakaeT-
csl Ha PKpaHe B Buje gantoma. Ha
puc. 6.5 mokazaH NpUMeEp CMeEIIe-
HHSL CO3aBAEMOM IIOCKOCTH OT-
HOCUTEJIBHO CTaHJapTHOW 0a3o-
BOM m10cKOCTH XOZ.



6.1.2.2 Ili1ocKOCTH Yepe3 TPH BePIIUHbI

Komanna Yepes Tpu BeplumMHbl TIO3BOJISIET CO37aTh OAHY HWJIM HECKOJBKO
BCIIOMOTATEIBHBIX TIOCKOCTEH, Ka-
KJasi U3 KOTOPBIX MPOXOAWUT 4Yepes
TPHU YKa3aHHbIE TOYKHU. TaKkuMu TOY-
KaMH MOTYT CITy>KUTb BEpPILUHBI, Xa-
paKkTepHble TOUYKH TrpadUIecKuX
O00OBEKTOB B 3CKH3axX (Hampumep, Ko-
HEIl OTpEe3Ka, IEHTP OKPYKHOCTH U
T.I1.) WJIM Hayajia KOOpJMHAT.

Jl1is BBI30Ba KOMaH bl HAKMHUTE

Puc. 6.6. BcmoMmorarenpHas IIOCKOCTh

kHonky = (MnockocTb 4epes Tpu
Yyepe3 TPU BEPIIMHBI

BEPWWHbI) HAa WHCTPYMEHTAJIbHON
naHenn BcnomoratenbHasi reoMeTpusi WM BBIOEPUTE €€ Ha3BaHUE U3 MEHIO
Onepauumn.

[TocnenoBaTebHO YKa3bIBAMTE TPOMKW BEPIIMH JECTANIM, YE€PE3 KOTOPbIC
JIOJKHBI IPOXOJIUTH CO3/IaBacMble IIOCKOCTH. Ha puc. 6.6 mokazaHo mposeje-
HHE TUIOCKOCTH YEPE3 TPU BEPIIMHBI MHOTOI'PAaHHUKA.

6.1.2.3 ILiockocTh Yepe3 peOpo U BepUIMHY

Komanna Yepes pebpo n BepluMHy TTO3BOJISIET CO31aTh OAHY UM HECKOJIb-
KO BCIIOMOTaTEJIbHBIX IIJIOCKOCTEN,
KaXJas U3 KOTOPBIX MPOXOJUT Ye-
pe3 TPSAMOJIMHEHHBIM OOBEKT U
TOYKY.

OOBeKkTaMH JJIs1 TTOCTPOSHUS
MJIOCKOCTH MOTYT CIYXHUTh pedpo,
BCIIOMOTATENbHAsA OCh UM OTPE30K
B 3ckn3e. ONOpHON TOYKOW MOXKET
OBITh BEpILIMHA, XapaKTepHas TOY-
Ka Tpapuaeckoro 00ObEeKTa B ICKHU-
3¢ (Hampumep, KOHEILl OTpe3Ka,
LEHTP OKPY>KHOCTH U T.II.) UJIM Ha-
4ajo KOOpJUHAT.

JIns BBI30OBA KOMaHAbI Ha-
KMHUTE KHONKY 7 (Mnockoctb ye-
pe3 pebpo n BeplinHY) HA IAHEIU
WHCTPYMEHTOB BcnomoratenbHasi reomeTpusi WM BHIOEPUTE €€ Ha3BaHHE U3
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MeHI0O Onepaumu. YKaXuTe NpsIMOJIMHEITHOEe pedpo (WM BCIIOMOTaTEIbHYIO
0Cb) M BEpIINHY, Yepe3 KOTOPYIO JOKHA MPOXOAUTH CO3/1aBaeMasi MIOCKOCTb.
Ha puc. 6.7 nokazan npumep NOCTPOEHHS MIIOCKOCTH, IPOXOAsIIE uepe3 Bep-
LIMHY U pedpo.

6.1.2.4. I1.1ockocTh MO YIJIOM K APYIroil IJIOCKOCTH

Komanna Mop yrnom k Apyron NNOCKOCTW MO3BOJISIET CO3/1aTh OAHY WIIA
HECKOJIbKO BCIIOMOTATENIbHBIX IJIOCKOCTEM, MPOXOMSIIUX Yepe3 MPAMOJIUHEN-
HbIl OOBEKT MOJ 3aJaHHBIM YTJOM K CYIIECTBYIOIIEMY IUIOCKOMY OOBEKTY.
OOBEKTOM, Yepe3 KOTOpbIi OyAEeT MPOXOAUTH IIOCKOCTh, MOXET CIIY>KUTh peo-
PO, OTPE30K B 3CKU3€ WJIM BCIIOMOrarenbHas och. [110ckuM 00BEKTOM, K KOTO-
pOMY HAaKJIOHEHA IUIOCKOCTh, MOKET OBITh BCHOMOTAaTEIbHAs IMJIOCKOCTh HIIU
IJIOCKAs FPaHb.

[IpsimoHENHBI OOBEKT JTOJHKEH OBITh MapajuiesieH IIOCKOMY OOBEKTY
WJIU TIPUHAJIEKATH EMY.

JInst BBI30Ba KOMaH bl HAOKMUTE KHOIKY “= lMnockocTb noA yriom K apy-
ro NNOCKOCTU Ha naHenn BecnomoratenbHaa reomeTpus WK BEIOEpUTE €€ Ha-
3BaHUE U3 MEHIO Onepauuu. YKaKUTE BCIIOMOTaTeNbHYIO INIOCKOCTh WJIU ILIO-
CKYIO TpaHb (ONOPHYIO MJIOCKOCTH), MO YTJIOM K KOTOPOH JOJKHA MPOUTH HO-
Basl IJIOCKOCTh. Y KaKHUTE peOpOo B OMOPHOU IMJIOCKOCTH, Ye€pe3 KOTOPOE JTOJKHO
IIPOMTH HOBAsI TIIIOCKOCTb.

Beemure B mone - = MO0 - Hanparerme yrna & [ Yron Ha MNaHenu cBoUCTB
3HAYCHUE YIJIa MEXKIY OMOPHOU MJIOCKOCTBHIO M CO3aBAEMOM TUIOCKOCTHIO HJIH
BBIOEPUTE €T0 U3 CIHCKA.

YtoObl yKa3aTb, B Kakylo
CTOPOHY OT OMOPHOM IJIOCKOCTH
JOJIKEH OBITh OTJIOKEH yKa3aH-
HBI YTOJI, BOCIIOJIb3YUTECH IIE-
pekmouarenem  HanpaBneHue
yrna Ha BKjIaake [lMapameTpbl
NMaHenu cBOMCTB.

MOXHO Takke 3aJaTh Ha-
3BaHME M I1IBET IIJIOCKOCTH Ha
BKJIaJiKe CBOMCTBA.

I[InockocTh ¢ 3agaHHBIMM
rnapaMeTpamMu OTOOpakaeTcsl Ha

Puc. 6.8. BciomorarenbHast INIOCKOCTh Yepes sKkpane B Buje panToma (puc. 6.8).
pedpo Moz 3a/IlaHHBIM  YIJI0M K OOKOBOM IrpaHu
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6.1.2.5 IliockoCTh Yepe3 BepPIINHY MAPAJUICJIbHO APYTOH IIIOCKOCTH

DTa KOMaHJa MO3BOJSET CO3JaTh OJHY WJIIM HECKOJBKO BCIOMOTraTeIbHbIX
MJIOCKOCTEH, MPOXOASIIUX Yepe3 BHIOPAHHBIE TOUKH TMapajlieIbHO YKa3aHHBIM
KOHCTPYKTHUBHBIM INIOCKOCTSIM WJIU TIJIOCKUM TPAHSIM.

ToukamMu MOTYT CIYKUTh BEpIIMHBI, XapaKTE€PHbIE TOYKH rpaduuecKux
00BEKTOB B ACKM3aX (HAIpUMep, KOHEI[ OTPe3Ka, IEHTP OKPYKHOCTH U T.I1.) WA
Hayaja KOOpJUHAT.

st BBI30OBAa  KOMAaHbI
HaKMHTE KHONKYy = (Mnoc-
KOCTb Yepe3 BepluMHY napan-
nenbHO APYrol NNOCKOCTH)
Ha naHenu BcnomoratenbHas
reomMeTpusi Wid BbIOEpHUTE €€
Ha3BaHUE U3 MEHIO Onepauuu.

YKaxuTte BEpUIMHY, 4Ye-
pe€3 KOTOPYIO JOJDKHA MPOWTH
HOBasl IUIOCKOCTb, W CYHIECT-
BYIOIIYIO  IUIOCKOCTh  (WJIHU
IJIOCKYIO T'paHb), MapajijieIbHO

Puc. 6.9. BciomorarenbHas I0CKOCTh 4epes KOTOpOW NOJDKHA TPOMTH HO-
BCPIIMHY MapalJICJIbHO OOKOBOM rpanu Bad ILTOCKOCTH (pI/IC. 6.9).

6.1.2.6 ILi10CcKOCTH Yepe3 BepLIINHY MEPHEeHAUKYJISIPHO pedpy

OTO KOMaHAa TMO3BOJSET CO3/1aTh
OJIHY WJIM HECKOJIBKO BCIIOMOTATEJIbHBIX
MJIOCKOCTEH, MPOXOASIIUX 4Yepe3 3ajaH-
HbI€ TOYKH MEPHEHIANKYIIPHO YKa3aH-
HBIM MPSMOJUMHEHHBIM 00BEKTaM.

Toukamu U1 TOCTpOEHUST OOBEKTA
MOTYT CIIY’)KHTh BEPIIUHBI, Hadaia Koop-
JIMHAT, XapaKTEPHbIE TOUKU IpaPruecKux
O0OBEKTOB B 3CKH3axX (KOHIIbI OTPE3KOB,
LEHTPbl OKPYXKHOCTEH U T.11.). [Ipssmonu-
HEWHBIMH 00BEKTaMH MOT'YT OBITH pedpa,
KOHCTPYKTHBHBIE OCH, OTPE3KH B ICKH-
3ax.

JInst BbI30Ba KOMaHAbl HaXMHUTE
KHOMKY ¥ (MnockocTb Yepes BeplInHY
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nepneHAUKYnsipHo pe6py) Ha MaHeau BcnomoratenbHas reomeTpusi WM Bbl-
Oepure e€ U3 MEHIO Onepauuu. YKaKUTE BEPLIMHY, Ye€pe3 KOTOPYIO AOJKHA
MPONTH HOBasl IIOCKOCTh, M CYIIECTBYIOUIYIO OCh (MM MPSIMOJIMHENHHOE Peo-
PO), MEPIICHIUKYJISIPHO KOTOPOM JI0JDKHA MPONUTHU HOBas IJIOCKOCTh. BepiinHa
MOXET He NMpUuHaiexkarh peopy. Ha puc. 6.10 nmokazaHa miocKoCTb, IPOBEIACH-
Hasl IEPHEHIUKYJIAPHO peOpy uepe3 OJIHY M3 €ro BEpIIHH.

JlaHHas KOMaH/a YacTO HCIOJb3yEeTCs JIJIsi BHIOJHEHUS KUHEMATUYECKUX
omneparmi.

6.1.2.7 HopmaJsibHasi IVIOCKOCTH

DTa KOMaH/J1a O3BOJSIET CO3/IaTh OJAHY WJIM HECKOJIBKO BCIIOMOTAaTEIbHBIX
TUIOCKOCTEM, MPOXOASAIIMX 4YE€pe3 OCh LUJIMHAPUYECKOW WA KOHUYECKOM MO-
BEPXHOCTHU JeTand. J[;is BBI30Ba KOMAHIbl HAXMHTE KHOTIKY 4 (HopmanbHas
NIOCKOCTL) Ha NaHeM BcnoMoratenbHas reomeTpus WM BEIOEpUTE €€ Ha3Ba-
HHE U3 MEHIO Onepauuu. YKaXHUTE MMOBEPXHOCTh, YEPE3 OCh KOTOPOM JTOJHKHA
IIPOMTH HOBAsI TIIIOCKOCTb.

Tak kak yepe3 oCh NWIMHAPUIECKON MM KOHUYECKON MOBEPXHOCTHU MOK-
HO MPOBECTH MHOYKECTBO IJIOC-
KOCTEH, TO I ONPENCICHUSA
OJIHOM U3 HUX TpeOyeTcs 3a7aTh
JTOTMOJHUTENBHOE yciioBue. st
ATOr0 YKaKUTE IUIOCKOCTh WJIH
IUIOCKYIO TPaHb, OTHOCUTEIIBHO
KOTOpOH OyJeT 3ajaBaThbCs MO-
JIO’)KEHHE HOBOM MJIOCKOCTH.

Brenure B I1oJIe

Yron|0.0 ~ | Hanpasnenve yrna &L =5
Yron Ha BKiIaJake [MapameTpsbl
NaHenu cBoMCTB 3HAYEHHUE yI-
Jla MEXY YKa3aHHBIM TJIOCKUM
00BEKTOM W  CO3JaBaeMoil
1ockocTho. [lo ymonuanuio B
ATOM IT0Jie 3a7aHo 3HaueHue 0.
IIpyu >TOM HOBas IUIOCKOCTH

Puc. 6. 11. BcmomorarenbHas miI0CKOCTh 4epe3 .
OCh IIWJIMHAPHYECKOM MOBEPXHOCTH BPAIICHHS CO31acTCA  IMapalyICJIbHO  YKa-
10JT 3aIAaHHBIM YIJIOM K YKa3aHHOUW rpaHu 3aHHOM.

Ecin 3HaueHue yrima He
HYJIEBOE, 3aJlalTE€ IOJOKEHUE HOBOM IUIOCKOCTH OTHOCHUTENBHO YKA3aHHOW.
Ji1st 3TOr0 BOCHONB3YHTECH NepekitouaresieM (HanpaBneHue yrna).
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[110CcKOCTh C 3alaHHBIMM MApaMETPaMU OTOOPAXKAETCS HAa SKpaHE B BUJIE
¢anTomoB. Ha puc. 6.11 mokazaHa miIoCKOCTb, IPOXOAsIas Yepe3 OCh IUINH-
JPUYECKON MOBEPXHOCTH MO/ YTIIOM K OOKOBOM I'paHHU.

6.1.2.8 KacarejibHasl IJIOCKOCTH

DTa KOMaHJ1a O3BOJISIET CO3/1aTh OJAHY WJIM HECKOJIBKO BCIIOMOTAaTEIbHBIX
TIOCKOCTEM, KaCaTEIbHBIX K MWJINHAPUYECKON WM KOHHUYECKOW MOBEPXHOCTH
netand. YToObl MOCTPOUTH IJIOCKOCTh, KACAIOIIYIOCS MTOBEPXHOCTU, TpeOyeTcs
3a7aTh JIMHUIO KacaHus. JIMHUSA KacaHusl ONpeeIsIeTCA MePECCUCHUEM TTOBEPX-
HOCTH U TNIOCKOCTH, MPOXOAIIEH YePE3 OCh ITOM MOBEPXHOCTH.

[TosTomy mepen BbI30BOM KOMaH[ibl KacaTtenbHasi MNOCKOCTb B MOJEIHU
JOJDKHA OBITh MocTpoeHa HopmanbHasi nnockocTb (IIOCKOCTh, MPOXOIAIAst
yepe3 OCh MOBEPXHOCTH BpAIllCHUs), MEPECEKaroIas MOBEPXHOCTh B HYKHOM
MecTe KacaHus. I BBI30Ba KOMaHIbl HaXMuTe KHOnky & (KacaTenbHas
NAOCKOCTb) Ha MaHeau BcnomoratenbHasi reomeTpus WM BBIOEpUTE €€ Ha-
3BaHME U3 MEHIO Onepauunu.

VKaxuTe [UIMHIPUYECKYIO
WJIA KOHUYECKYK) IMTOBEPXHOCTh, K
KOTOpOH OyneT NOCTpoeHa Kaca-
TEJIbHASI TUNIOCKOCTh. 3aTE€M YKaXH-
T€ TIOCKOCTh WJIM IUIOCKYIO TPaHb,
MPOXOAIIYI0 4Y€pe3 OCh IOBEpPX-
HOCTHU BpalieHusi. YToObl yka3arhb,
M0 KAaKyI0 CTOPOHY OT MOBEPXHO-
CTU JOJDKHA OBITh IMOCTPOEHA Ka-
caTenbHasl IIOCKOCTh, AKTHUBU3H-
pyuTe mnepekiatodarens Monoxe-
HMe NNocKoCcTU Ha BKiIaJake lMNapa-
MeTpbl.

Puc. 6.12. BcnoMorarensHas INIOCKOCTb,
HHOCKOCTB, KacaromasacAa - KACAIOIIAsCs HUIUHIPUIECKON TOBEPXHOCTH

JVHAPUYECKON MOBEPXHOCTH, IIO- BpalleHus
Ka3zaHa Ha puc. 6.12.
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6.1.2.9 Il1ockocTh Yepe3 pedOpPo NMapa/LieJbHO UM NMEePHEeHIUKYISIPHO
Apyromy pedpy

OTa KOMaH/a MO3BOJIIET CO3/1aTh OJI-
HY WJIM HECKOJbKO BCIOMOIaTEIbHBIX
IUIOCKOCTEH, MPOXOAALIMX 4Yepe3 yKa3aH-
HbIE MPSAMOJMHEHHBIE OOBEKTHI Mapa-
JICNIbHO WM TEPHEHAUKYISIPHO APYTUM
MPSIMOJIMHEHHBIM 00bEKTaM.

OOBeKTaMH JIs1 IOCTPOECHUS TIIIOCKO-
CTH MOTYT CIYXHUTb péEOpa, BcHoOMora-
TEJIbHBIC OCH U OTPE3KH B ICKHU3aX.

Jlis  BbI30Ba KOMAaH/Abl HAKMHUTE

kuorky ¥ (MnockocTb yepes pe6po na-

Puc. 6.13. BeriomorarenbHas IIIOCKOCTh,  panfiefibHo/nepneHauKynsapHO  Apyromy

MPOXO/IALAs HEPes O1HO pedpo 1 pebpy) Ha mnaHenw BcnomoratenbHas
NEPIECHAUKYIISIPHASA IPYTOMY .

reomMeTpusi Win BeIOEpUTE €€ Ha3BaHUE U3

MeHI0 Onepaumm. YKaxuTe pedpo (WJId BCIIOMOTaTeIbHYIO OCh), Uepe3 KOTOPOoe

JOJDKHA TPONTU TIOCKOCTh. UTOOBI BBHIOpaTh BapUaHT MOCTPOCHUSI — Mapaj-

JENbHO WJIM TEPIEHJUKYISPHO Ipyromy peOpy (ocH), akTUBU3HPYHTE Iepe-

peKIroUaTens UMEET aBa IMOJoKeHus: MapannenbHo pebpy u [lMepneHAauky-
NApHO pebpy.
Ha3zBaHue n nBeT MmiIoCKOCTH MOKHO 33/1aTh Ha BKJaake CBowncrtBa. Ilimoc-
KOCTh C 33JIaHHBIMU ITapaMeTpaMu OTOOpaxKaeTcsl Ha SKpaHe B BUJIE (paHTOMA.
Ha puc. 6.13 noka3aHa IJI0CKOCTb, IIPOBEJIEHHAS Yyepe3 OJHO peOpo mep-

MEHIUKYJISIPHO APYyroMy peopy.
6.1.2.10 ILi1ockocTh Yepe3 pedpo nmapaJjie/ibHO IPAHU

OTa KOMaHJa MO3BOJIAET CO37aTh OJHY MM HECKOJBKO BCIIOMOTAaTEbHBIX
IJIOCKOCTEH, MPOXOIAIIUX Yepe3 YKa3aHHbIE MPSIMOJIMHENHbBIE O0OBEKTHI apali-
JIIbHO WJIM TIEPIICHIUKYIISPHO TUIOCKUM OO0BeKTaM. [IpsMonnHeHbIMU 00beK-
TaMU 71l TIOCTPOEHUSI TIOCKOCTH MOTYT CIYXHUTh pEOpa, BCIOMOTAaTeNIbHbIC
OCH WJIM OTPEe3KH B dckm3ax. [Inockumu 00beKTaMu MOTYT CIYXKUTh BCIIOMOTa-
TeJbHBIC TIJIOCKOCTH WM IUIOCKUE TpaHW Mojenu. J[is BhI30Ba KOMaH/AbI Ha-
’KMHUTE KHOIKY &% (MnockocTk yepes pe6po napannensHo/nepneHanKyNsipHO
rpaHu) Ha naHenu BcnomoratenbHas reomeTpusi Wi BbIOEpUTE €€ Ha3BaHUE
13 MEHIO Onepaumm. YKaxuTte peopo (WM BCIIOMOTraTelbHYIO OCh), YEPE3 KO-
TOPOE JOJHKHA MPOUTH TIIIOCKOCT.
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YtoObl BBIOpaTh BapHaHT IIO-
CTPOEHUS — NapAJJIENIbHO WM TIEPIIEH-
TUKYJISIPHO TJIOCKOM rpaHu (WM II0C-
KOCTH), AaKTUBU3UPYUTE MEpeKIoya-

HonokeHHe NAaCKacTH .ﬂ,

TEJIb = (Monoxe-
Hue nrnockocTu) Ha Bkiajake Mapamer-
pbl MaHenu cBOWCTB.

VYkaxure rpaHb (WM BCIIOMOTa-
TEJIbHYIO TUUJIOCKOCTbB), TMapajieibHO
(WM TepHeHANKYJISIPHO)  KOTOPOM
JNOJDKHA TPOWTH  IIOCKOCTh. Ecim
CTPOUTCSI TapajvieJbHasg IUJIOCKOCTb,
MOXET OBITh yKa3aHa TOJIbKO IIIOCKAast
I'paHb WUITH TIOCKOCTb.

Puc. 6.14. BcnoMorarenbHas INIOCKOCTb,
NpoXo/dIas yepe3 pedpo u napauienbHas Ha puc. 6.14 noka3ana riocKocCThb,

MpoOBe/IEHHAsT uepe3 pedpo W mapal-

JIeJIbHAs KOOPJAMHATHOM MIJIOCKOCTH XZ.

6.2 3apanue K 1a0oparopHou padore Ne 6

Ilo 4eprexy pgerann &7 75 7 A1
CO3/1aTh €€ TPEXMEPHYI0 MO- 3ot
nenb.  McxonHele  naHHBIE t s 2
! [ 1
BBIJIAOTCS TIPENOIaBaTeNIEM B ' Y=z 7

COOTBETCTBUU C BapUAHTOM.
IIpu bopMupoBaHuu MojaeIH

55
aaY
Y
50
%
83

HCTIOJIb3YIOTCS KOMaH/Ibl, il
PAaCCMOTPEHHBIE B TPEIBILY- 27 q\a/‘@ 47
el 1adbopaTopHoit padbore, a L i

TaK)K€ KOMAaHJbI, W3JI0KCH- il

HEIC BBIIIIE. Puc. 6.15

Ha puc. 6.15 npuseneno
M300paXeHUe, Ha OCHOBE KOTOPOIro CO3[laHa TPEXMEpHas MOJENb JETalu
(puc. 6.16).
PemieHre mocTaBIE€HHOM 3aJaudl pEaJr30BaHO B IOCIEIOBATEIBLHOCTH,
MIPECTABICHHON HIXKE.
1. Hcnonw3ys KOMaHAbl TPEXMEPHOIO MOJEIUPOBAHUS B COOTBETCTBUH C
HCXOJHBIMU TaHHBIMU (puc. 6.15), co3maTh MOAEIb CTYIIEHYATOr0 BaJia
(puc. 6.17).
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10.

Jlnst bopMUpOBaHUST OTBEPCTUN U YTIIYOJIECHUM HYXKHO CO3/1aTh 3CKU3BI
B PA3JMYHBIX KOHCTPYKTHUBHBIX IUIOCKOCTAX. DTH INIOCKOCTH CTPOUM,
UCIIONE3yst KoMaHasl #. KacaTenbHas nnockocTb U =. CMelleHHas

Puc. 6.16

nnockoctb (puc. 6.17). CMelieHHbIe TIOCKOCTH JIOJDKHBI OBITh Tapal-

JIEJbHBI KOOPAUHATHOU IUIOCKOCTHU XZ.

Ocku3 11 nasza BeiOepeM u3 lMpuknagHon 6mubnuotekn MeHepxepa

éubnuorek, B paszciic leomeTpuyeckue cpurypbl.

4. Ila3 ¢opmupyem c HUCIOIH30Ba-
HMeM KoMaHasl Bl BbipesaTb
BblaaBnuBaHuem (puc. 6.18).

5. [ng oTBepcTHM BBITOJHAKOTCA
ACKHU3bI C YYETOM MOCJIEAYIOIIEH
omepalnyyu — ONEpaluu Bpallle-
Hus. Pasmepsl u popmy sckuza

- 3a7aTh, WCHOJB3Yd YEpPTEXK Jie-

- Puc. 6.18 Tanu (puc. 6.15).

6. dopmMupyeM OTBEPCTHA, HC-

nons3ys koManny Bl BeipesaTe BpaweHnem c napamerpamu: Cnoco6

noctpoeHus — Ccpepouna, ToHkas cteHka — HeT (puc. 6.19).

Tak Kak B OHOM M3 CTYNEHEW Bajla BBIINOJHEHO TPU OJWHAKOBBIX OT-

BepCTHUsl, TO JUIs UX (POPMUPOBAHMS HCIONb3yeM KoMaHty €. Maccus

no KoHueHTpuyeckomn cetke (puc. 6.20).

Koneunslil BapuaHT nipeacTaBiieH Ha puc. 6.16, Ha KOTOPOM MOZENb 3a-

TOHMPOBAHA.

J{ns monydeHusl 4epTeka Ha OCHOBE TPEXMEPHOM MOJEIM BHAdaye

CTPOMM €€ TJIaBHBIM BUJI C UCIIOJBb30BAHUEM KOMaHAbl HoBbIN yepTex

u3 mogenm.

Co3zmaem HOBBIM yepTex. C UCMONBb30BaHMEM KOMaHbl FnaBHOro me-

Ho BctaBka — Bug ¢ mopenu — Bl MpousBonbHbIN cO31aeM BUJ Cne-

pean. HazHadyaeM MOJ0KEHHUE CEKYIIMX IUIOCKOCTEM, MCIOJIB3YyS KO-
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Manay 24 JluHua paspesa, PacoNOKEHHYIO Ha MAHEIM HHCTPYMEHTOB
1x O603Ha4YeHUsA KOMIIAKTHOM MTaHeI UHCTPYMEHTOB (puc. 6.21).

11. JIns moCTpoeHHMs CeueHMi HCIonb3yeM KoMaHay =° Paspes/CeueHue.
Ha puc. 6.21 noka3an yeprex MOJEIN C CEUEHUSIMU, BBINOJIHECHHBIMU
cucremoirt KOMIIAC.

_____________________

Puc. 6.21
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JlabopaTopnas padora Ne 7
Cozpanue 3D-moaen ¢ 3jieMeHTaAMU ee 00padOTKHU

Heab: n3yueHne 0OCHOBHBIX KOMaH] 00pa0OTKH TPEXMEPHBIX MOJIEIICH.
CopaepaxaHue: co3laHle TPEXMEPHON MOJENIN C MCIOJIb30BAHUEM KOMaH]
ux 00paboOTKH.

7.1 Komanabl 00padorku 3D-monenn

[Tocne mnocTpoeHUsT TPEXMEPHOU MOEIU C KUCIIOJIb30BAHUEM PAZIUYHBIX
ornepanuii mo GopMooOpa30BaHUIO TAK K€, KaK U MPU MaTEpUaILHOM HM3rOTOB-
JIEHUM JIeTaJli, BO3HUKAET HEOOXOIUMOCTh B ee 00padotke. [lox ob6paboTkoit
MMOHMUMAETCA BBINOJHEHUE (DACOK, CKPYTJIEHUH, OTBEPCTHIL, pa3pe30B, YCTAHOBKA
pebep xectkocTH U mip. s atux nenerd B cucreme KOMITAC npenycmoTpensl

CIIEAYIOIE KOMaH/bI: dacka, E CkpyrneHue, OTBepcTHE, 2 Pebpo
XECTKOCTMH, il YKnNOH, O6onouka 1 &. CeueHue.

7.1.1. dacka

Komanna ®Packa no3BOJISIET cO37aTh (PaCKy Ha yKa3aHHBIX peOpax JeTaju.
Komanna He BbImosiHsgeTcs sl pedep, 00pa30BaHHBIX INIAJKO CONPSHKEH-

HbIMU I'paHsMU. {11 BBI30BA KOMaHIbl HAXKMUTE KHOIIKY (dPacka) Ha UHCT-
PYMEHTAIBHOW TMaHENIM PEIaKTUPOBAHUS JETalld WK BHIOEpPUTE €€ Ha3BaHUE B
MeHIO Onepauuun. C mOMOIIBIO TIepekiodaresis Cnocob nocTpoeHus Ha
BKJIasike MapameTpbl MaHenu cBOWCTB BhIOEpUTE CIOCOO MOCTPOEHUS (PACKU:

%l no CTOpPOHEe U yrny min i Mo aBym ctopoHam. Eciu ¢acka cTpouTcs 1o
CTOpOHE W YIJy, BBEAWTE B moje AnuHa 1 JiuHy CTOpOHBbI (hacku, a B IOJE
Yron — yroy Mexay 3TOM CTOPOHOM U MOBEPXHOCThIO (acku. Eciu ¢acka cTpo-
UTCS 10 IBYM CTOPOHAaM, BBEIUTE WX JUIUHBI B 1oy [AnuHa 1 u OnuHa 2. Yka-
KUTE B OKHE JleTanu peldpa, Ha KOTOpbhIX Tpedyercss moctpouTh (acky. Eciau
TpedyeTcsl MoCTpOUTh (acKu Ha BCeX pedpax KakoW-Tu00 IpaHH, YKAKHUTE 3Ty
TpaHb.

[locne yka3zanusi mepBoro pedbpa B OKHE JAETalId BO3HUKAET (PAaHTOM —
CTpeJIKa, HalpaBJICHHAs] BIOJb OAHOW M3 rpaHeil. OHa MoKa3bIBaeT HaIpaBlie-
HUE MIEPBOI CTOPOHBI (PackH.

JIist u3MEeHEeHHsT HanpaBJIeHUsl BOCIIONIB3YUTECh TIepekitouaresieM Hanpas-
neHwue: & MNMepBoe HanpaBneHue U BTopoe HanpaBneHue.

94



B nonsx rpynmnsl O6bekTel P [Fetpal | ya ritaake MapameTpsI OTO-

Opa’karoTCsl KOJMYECTBA pedep M TpaHel, YKa3aHHBIX /I BBIOJIHEHUS Olepa-
117078

YTOoOBI UCKIIIOUUTH KAKOH-IMOO OOBEKT (pedpo Wi rpaHb) W3 YHUCIA BbI-
OpaHHBIX, YKOKUTE €ro B OKHE JIETAJIA TOBTOPHO. Bhiaenenne ¢ 3Toro o0bekTa
OyJeT CHATO, ¥ IPU MOCTPOCHUH (PACKU OH YUUTHIBATHCS HE OYJET.

Onuus MpogonxkaTb No KacaTenbHbIM pe6paM B HEKOTOPBIX CIydasx Io-
3BOJIIET YKAa3aTh MEHbIIIEE KOJINYECTBO peOep AJIsl BHIMOJHEHUS KOMAH/IbL.

Hactpoiika CBOWCTB MOBEPXHOCTH (PaCKH OCYILECTBIISIETCS Ha BKIIAJKE
CsouctBa. [locne 3amanus Bcex mapameTpoB (DACKHM M HACTPOUKHU €€ CBOWCTB
HaXMUTE KHOMIKY + Co3A4aTb OGBLEKT.

Ha puc. 7.1 nmokazana mojienb B mporiecce popmupoBanus packu, a Ha puc. 7.2
— KOHEYHBIA PE3YJIbTAT.

Puc. 7.1. Mogenb Ha sTane GopMUPOBaHUS Puc. 7.2. Moaenb ¢ BBITIOJIHEHHOU
(dacku Ha WIHH]IpE ¢dackoil Ha LUIUHAPE

7.1.2. Ckpyr.ienue

Komanna CkpyrneHue mo3BOJISIET CKPYIJIUTh BEIOpaHHBIE peOpa AeTalu.

Komanna He BbImosiHgeTCs 1Jis1 pedep, 00pa30BaHHBIX TIIaJKO COMPSHKEH-
HBIMU TpaHsAMU. /{751 BbI30Ba KOMaH/bl HAKMHUTE KHOIIKY ) (CkpyrneHue) Ha
MHCTPYMEHTAIBHON MaHEIN PEAAKTUPOBAHUS JIETalu WU BHIOEPUTE €€ Ha3Ba-
HHEe B MeHIO Onepauvm. Beemute paanmyc CKpyriicHHs B Imojie Fsawe 50 % ma
BKIaJKe MapameTpsbl NaHenn cBoUCTB.

VYkaxuTe B OKHE JIeTa)Ii pedpa, KOTOpbie TpeOyeTcs cKpyrisaTh. Ecinu He-
00XO0MMO CKPYIJIUTH BCE peOpa KakOH-IMOO0 TpaHu, YKaKUTE ATy TpaHb.
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Puc. 7.3. Moeip ¢ BBITIOJIHEHHBIMUA
CKPYTJICHUSIMA

B nonsx rpynnel nepekintodaresieid O6nbek-
Thi |FpaHH 1] ||F'eﬁ|:|a 3

| Ha BKiIaake [MapameTtpsbl
oTOOpaxkaeTcsi KOJIMYECTBO TpaHed u pedep,
YKa3aHHBIX JIJIs1 BBIIIOJIHEHHSI OIEpallUu.

UToOBl HCKIIOUHUTH KaKOW-TUOO0 OOBEKT
(pebpo wiM rpaHb) U3 4YUcCia BHIOpAHHBIX, yKa-
KUTE €ro MOBTOPHO B OKHE JieTanu. Brinenenue
ATOro 00beKTa OyIET CHATO, U MPU MOCTPOCHUU
CKpYTJIEHUSI OH YYUThIBaTbca He Oyner. Onuus
MpoaonxaTtb NO KacaTtenbHbIM pebpam B HEKO-
TOPBIX CIIy4asX MO3BOJISIET YIPOCTUTh YKa3aHHE
pebep [71s1 BBITOJIHEHUS] KOMaH/IbI.

AKTHUBU3UpPYWTE oONUUK0 ABTOOMNpeaerne-

Hue, YTOObI BKJIFOUUTh AaBTOMATHYECKHUI BBIOOp cI0cOo0a MOCTPOEHUS CKPYTJIe-
HUS B CIy4yasiX €ro MepeceueHus: ¢ COCETHUMM rpaHsamMu. Eciu BO BceX Takux
ClIy4yasiX HeO0OXOJMMO COXpaHEHHUE KPOMKH, BBIKJIIOUYUTE OMIUI0 ABTOONpeae-
rieHue U BKJIFOYUTE ONIUI0 COXpaHATb KPOMKY. DTH OIIMHU JOCTYIHBI TOJIBKO
MIPY CO3/IAaHUU CKPYTJICHUSI C TOCTOSIHHBIM PalyCOM.

[Ipumep BBITIOTHEHUSI CKPYIJICHUSI OCHOBaHUS MOJEIH, a TAaKKE CO3/I1aHUE

rajTeyid IMOKa3aH Ha puc. 7.3.

7.1.3. OTBepcTHE

Komanma OTtBepcTtue
KpPYTJIbIE CTYNEHYAThIE OTBEPCTHUS PA3IMYHON KOH-

(urypanuu.

_____ EMEnMOTERE OTEEPCTHA
b7 LEHTPOBRIE OTEEPCTHA

EI UEHTPOBbLIE OTEEPCTHA ’TOTBBDCTHE 04

Ilepen BBI3OBOM KOMaH[bl TpeOyeTCsS BbIJIE-
JUTh TUIOCKMH OOBEKT (IJIOCKYIO TpaHb JeTaju,
BCIIOMOTATEJIbHYI0 WM KOHCTPYKTHBHYIO ILJIOC-
KOCTb), Ha KOTOPOM JIOJIKHO PacnoJiaraTbCs OTBEP-

ctue. {7 BbI30Ba KOMaH/IbI HAKMHUTE KHOMKY
OTBepcTMe Ha MHCTPYMCHTAJILHON TAHEIH PEaaK-
THPOBAHUS JACTaNH. DJIEMEHTHI YIIpaBICHUs BKJIa/-
KM CTAHOBSATCS JOCTYITHBIMHU IIOCJIE YKa3aHHUS OT-
BEPCTHHI.

Jlnst  ykazaHus HYKHOTO OTBEPCTHS W Ha-
CTPOWKH €ro mapameTpoB CIYKHT IMaHelb BbiGop
oTBepcTMs Ha BKiaake [MapameTpbl MaHenu
cBoucTB (puc. 7.4).
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[Tanens BbIOOpa OTBEpPCTHS pa3fiesieHa Ha HECKOJIbKO obnacteil. B mepBoii
U3 HUX COJEPKHUTCS CTPYKTypa OMOJIIMOTEKH OTBEPCTUH («IEpEBO» pa3/eiioB),
BO BTOPOM — MEPEUEHb JIEMEHTOB BHIOpAHHOTO paszzena. KoMaHIbl KOHTEKCT-
HOT'O MEHIO TIEPBOM U BTOPO 00JaCTU MO3BOJIAIOT YIPABIATH MPEICTaBICHUEM
UX 3JEMEHTOB, a TaKXke O0TOOpa’keHUuEM 00JIacTell KOMMEHTapus U IPOCMOTPA.
OO6nacTp KOMMEHTapHUsi K BBIOPAHHOMY THITY OTBEPCTHUS COJICPKUT OMHMCAHUE
reoMeTpUYecKuX napaMeTpoB ero ¢popmsl. B o01actu npocMoTpa nmokasbiBaeTcs
ACKU3 MPOQUIST OTBEPCTHS U pa3Mephl, YIIPABIAIONIUE TapaMeTpaMu mpous.
Tabnuna 4YKCICHHBIX 3HAYCHMI MTapaMETPOB 3aHUMAET HIUYKHIOIO YacTh OKHA.

BriOpaB oTBepcTHe, BBEIMTE 3HAUCHUS €0 MapaMeTPOB B COOTBETCTBYIO-
IIyI0 KOJIOHKY Tabnuiel. He Bce 3HaueHMsI pa3MepoOB MOXKHO MEHSTh B MPOU3-
BOJIbHOM Topsiike. Hampumep, Henb3s caenaTh AUamMeTp pe3bObl MEHbIIE TUa-
MeTpa orBepcTusi. Ecim TpeOyeTcs yMEHbIIUTh TUaMeTp pe3bObl, CHavana u3-
MEHUTE JUAMETP OTBEPCTHS, a 3aTeM JUaMETpP Pe3bOBI.

[Tocrie BBOJIa HOBOTO 3HAYEHUS MapaMeTpa B KOJIOHKE M3aMeHeH HalpoTuB
€ro UMEHU MofABIIsAETCs «ranodykay. lllemuok Ha HEWl MBIIIBIO MO3BOJISET BEp-
HYTb UCXOJHOE 3HAUYEHUE IapameTpa.

['pymnmna nepekirodaTencii ‘ Cnocag necrpserua (BTN L | 006 NOCTPOEHMs Ha
BKJIaJKe MapameTpbl MO3BOJSIET BHIOpaTh COCOO OMpeneNeHUs TIyOUMHBI OT-
BepcTuia: Ha rmybuHy, Yepes Bce, [10 BepLUUHbI.

@aHTOM OTBEPCTHUSA C 3aJaHHBIMU MTapaMeTpaMu OTOOPAKAETCS B OKHE MO-
nenu. Todka MpUBSI3KK OTBEPCTHA MO YMOIYAHUIO PACIIOaraeTcs B Havyajye Jo-
KJIbHOW CHUCTEMBblI KOOPJIMHAT IIJIOCKOTO OOBEKTa, HA KOTOPOM CO3/Ia€TCS 3TO
OTBEPCTHE.

YToOBI pa3MEeCTUTh OTBEPCTHE B HY>KHOM MECTE ILJIOCKOro OOBEKTa, pac-
oo |oo

dukcupyiite mome T | Ha BKJIAjKE MapameTpbl U YKaKUTE MOJIO-
YKEHHE OTBEPCTUS MBIILIBIO UM BBEAUTE KOOPAUHATHI IEHTPA OTBEPCTHS.
YtoObl BBIOpaTh HaIpaBi€HUE IIO-
CTPOEHUSA OTBEPCTUS, AKTUBU3UPYUTE CO-
OTBETCTBYIOIIMM  NEPEKIIFOYATENb  Ha-
npasiieHUs Ha lNpamoe i Ha O6paTHoe

Al

Hactpoiika CBOWCTB NOBEPXHOCTH
OTBEPCTUSL IPOBOAUTCA Ha  BKIAJKE
CsouncTtsa lNaHenu cBOoUCTB.

Ha puc. 7.5 noka3zan B pa3spese npu-
MEp BBIIIOJHEHUS TPEX pPa3JIUYHbIX OT-
Puc. 7.5. Monenb nerany ¢ OTBEPCTUSAMH, BEpCTUI, KOH(MUTYypalUsi KOTOPBIX B3ATa

KOH(MHUIYpaLys U pa3sMepbl KOTOPBIX B3s- 13 OUOJIMOTEKN LIEHTPOBBIX OTBEPCTHUH.
ThbI U3 OUONIHOTEKN
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7.1.4 PeOpo xecTKOCTH

Komanna Pebpo ecTKocTu IO3BOJISET
co37aBaTh pedpa KECTKOCTH JICTalu.

Komanna noctymnHa, eciii BhIAECIEH OAWH
ACKHU3.

TpeOoBanus K 3CKu3y pedpa >KECTKOCTH
cinenyromue. KoHTyp B 3cku3e pedpa KecTKo-
CTU MOXET HE JOXOMUTH 10 Tena JeTanu. B
ATOM CJIly4ae€ CHCTEMa MHPOJOJDKUT KOHYp [0
nepeceyeHust ¢ Ommkaiiie rpanbto. Kpuso-
JIMHEWHBIE KOHTYpPbI IPOJIOJKAIOTCS MO Kaca-
TEJIbHBIM K HUM B KpallHUX TOYKaXx.

JInst BbI30Ba KOMaHAbl HAKMUTE KHOIKY

D (Pebpo xecTkocTU) Ha UHCTPYMEHTAJILHON
MaHeNM PEeIaKTUPOBAHUS JIECTAU UM BbIOEpH-
T€ €€ Ha3BaHUE B MeHIO Onepauum.

TMepexmouarems@==F & onoxe-
HuWe Ha BKJaJKe MapameTpbl naHenu cBOUCTB
yIpaBisgeT OpueHTanuerd pedpa B JABYX Ha-
npaBjieHusX: B nnockoctn ackusa u OpToro-
HanbHO nnockocTu 3cku3a. Hampapnenue
MOCTPOEHHUs pedpa KECTKOCTU MOKa3aHo (paH-
TOMHOM CTPEJIKOM B OKHE JieTayiv. Eciu Tpedy-
€TCSl WM3MEHUTh AaBTOMATHYECKH BBIOpaHHOE
HaIpaBJICHUE, aKTUBU3UPYUTE JPYTYIO OMIIUIO

B IpyIIe Hempasnsme Al (HanpaBneHue). OToT

a) MOJIeJTb Ha 3Tare (OPMUPOBAHUS
pedpa KECTKOCTH € UCTIOTH30BaHU-
eM KoMmaH 16l OpToroHanbLHoO
NSIOCKOCTU 3CKU3a

0) MOJIEJTb C BBITIOJTHEHHBIM
pedpOM KECTKOCTH

Puc. 7.6

MepeKIIIoYaTelb UMEeT JIBa HanpaBiieHus: Mpamoe 1 O6paTtHoe.
Ha puc. 7.6a mokazano ¢hopmupoBaHue pedpa KeCTKOCTH C HCIIOIb30BaHH-
eM KOMaH, [l OpTOroHanbHO NNOCKOCTN 3CKW3a B IIepeKirouaresie Donoxenie 7 F

NMonoxeHne 1 KoMaHAbI NMpsAMoe B NEPEKIIIOYATEIE Harpaenere 3] [ Hanpasne-
Hue. Pe3ynbTar popMooOpazoBaHus npuBejieH Ha puc. 7.60.

Ecnu tpebyercs, yToObI OOKOBBIE TPaHU peOpa MMENU YKIIOH, BBEIUTE B
nosie Yron yknoHa 3HaueHue yria. HampaBieHue ykiioHa rpaHeil peOpa xect-

KOCTH — TOJIBKO Hapy>Ky, H3MCHHUTDb CI'0 HCJIb3A.

Ecnm 3cku3 pedpa KECTKOCTH COCTOUT M3 HECKOJbKUX OTPE3KOB WM YT,
KHOIIKa Cneayrowmin MO3BOJISAET yKa3aTh HY)XHBIE OTPE3KU WM AyT'd, 3a1ar0-

IKUC HAITPaBJICHUC YKIIOHA.
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FrT— Jls onipenienieHus TOIIMHBI pedpa
F enyroe KECTKOCTU BBIOEpUTE CIOCOO 3aJaHUs
F Aea rampsenens TOJIINHBI CTEHKU M3 CIHCKa Tun no-
IHnnnchDEHMﬂTnHKQQCTEHKHF TonwmHa crerki 140 12 CTpoeHMﬂ TOHKOW CTEHKM Ha BKJIAJIKC
« » \TapaMeTpel » ToMUWHA ACBORACTEA / TonwwuHa [laHenun CBOMUCTB. 3aTtem
BBEIIUTE HYKHO€ 3HAUYCHUE B TMOJIC
Puc. 7.7. 3aganue napamMeTpoB Ha BKIIAJIKE
TonwmHa TonwwuHa cteHku (puc. 7.7).

Ha puc. 7.8 mokazaHa mMogmenb c

F CDB,{LHHH MNOCKOCTE

peOPOM KECTKOCTH TOJIIMHON 5 MM, BBIIOJHEHHOE C YKIOHOM 20°.

Ecnu BeiOpaHo co3nanue pedpa KeCTKOCTH B JBYX HAIPaBIEHUSAX, TO TOJ-
IMHY TpeOyeTcs BBECTH JABAXKIbBI (1S Ha-
MIPaBJICHUN BHYTPb U HAPYXKY).

Ecnu miockocth 3cku3a (WM nepreH-
JTUKYJISIpHAsl €il INIOCKOCTh) Oblia BhIOpaHa
B KQUECTBE CPEIHEN IUIOCKOCTH 3JIEMEHTA,
TO BBEJICHHOE 3HAUYEHHE TOJIIUHBI CUWTA-
eTcsi 00ImMM (B KaXXJIOM HaIpaBJICHUH OT-
KJIaJbIBA€TCS €r0 MOJOBHHA).

W3mMeHeHre TOMIIMHBI WK criocola ee
omnpeseseHuss oroOpaxaercss Ha (haHTOMe
pedpa )KECTKOCTH B OKHE AETaIU. JTO M03-
BOJISIET OLEHUTh MPABWIBHOCTh 3aJaHus
apaMeTpoB CTEHKH U MPU HEOOXOJUMOCTH
OTKOPPEKTUPOBATH HX.

Puc. 7.8. Mopenb ¢ pedpoM KeCTKOCTH,
BBIIIOJITHCHHBIM C YKIIOHOM

7.1.5 Ykion

KomaHga YknoH mo3BOJIAET MPUIATh YKIIOH IUIOCKMM TPAaHSAM, NEPIEHIU-
KYJISIPHBIM OCHOBAHHIO, WM UJIMHAPUYECKUM TpaHsM, 00pa3yrolne KOTOPBIX

NEPIEHAUKYISAPHBI OCHOBaHUIO. [[JIs1 BBI30BAa KOMaH/bl HAXXMHUTE KHOIIKY
(YKnoH) Ha UHCTPYMEHTAJILHOM MaHEIN PEAAKTUPOBAHUS JCTaIN U BhIOEPUTE
€€ Ha3BaHUE B MEHIO Onepauun.

YtoObl BBIOpATh OCHOBAHHME, AKTUBU3UPYWUTE NEPEKIIOYATEIh [Bocnoearne
OcHoBaHMe U YKaXUTE HY)KHYIO 'PaHb B OKHE JIETAJIN.

Ecnu ocHoBaHMe BBHIOpaHO HEBEPHO, €r0 MOKHO YKa3aTh IOBTOPHO, HE BbI-
X011 U3 KOMaH ibl. [TpoCTO IIENKHUTE MBIIIBIO 110 HY>KHOU rpaHu. Beinenenue ¢
paHee yKa3aHHOW TpaHu OyZeT CHATO. BHOBb ykazaHHasi rpaHb OKa)eTCsl BbI-
OpaHHOI B Ka4eCTBE OCHOBAHUS YKJIOHA.
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YtoObI BHIOpaTh IpaHH, BHIIOIHIEMBIE C YKIOHOM, aKTUBU3UPYWUTE Mepe-
Kimouaress [P @ MpaHu 1 yKa)KUTE HYKHBIE TPAHU B OKHE JICTAJIH.

YTOOBI UCKIIOYUTH KaKyI-TU0O0 TpaHb U3 YHCJIa BEIOPAHHBIX, YKAXKUTE €€
B OKHE JIeTaju MOBTOPHO. Brigenenue 3toil rpanu OyaeT cHATo. OHa He OyaeT
YUHUTBIBaTHCS MIPU TOCTPOEHUU.

Pe3ynbTar BhINOTHEHUS KOMAH/Ibl YKMOH TOKa3aH Ha puc. 7.9 (OCHOBaHHE
— HWXKHSS TpaHb, YKIOHsAEMas TpaHb — JieBas OOKOBas).

Nuorna B xayecTBe OCHOBA-
HUSI MOKHO YKa3aTh pa3HbIE rpa-
HU. [Ipu 3TOM pe3ynbTar BbINOINI-
HEHUSI KOMaH/bl OyJET 3aBUCETH
OT B3aUMHOTO MOJOKEHHSI OCHO-
BAHUS U YKJIIOHSIEMOM TPAHMU.

Beeaure yron ykioHa B I10-
Jie Yron Ha BKJIagke lMapameTpsbl
MNaHenu cBoncTs.

Ilepexouarens | Unon 35

YKNOH MO3BOJISIET BHIOpATh Ha-
MpaBJICHUE YKIIOHA — BHYTPb WU
HapyxKy.

Ecmu rpans, ykasaHHas 1uis
BBITIOJIHEHUS OIIEpaliu, IIaJKO COSAUHIETCS C APYTUMHU IPaHsIMU, TO UM aBTO-
MAaTUYECKH NMPUIAETCS YKIOH C TEMH K€ MapaMeTpaMu, 4To ObUIM 3aJaHbl s
BbIOpaHHOW TpaHu. [Ipy co3maHuM YKIOHOB ClEAyeT NPHUAECPKUBATHCS Clie-
IYIOIIUX PEKOMEHTAINH:

® HE HAKJOHSUTE KaXIyK I'PaHb B OTAEIBHOCTH. Eciy BO3MOXKHO, yKa-

3bIBANTE MPU BBIMOJIHEHUN KOMaH/bl YKMOH KaK MOXXHO OOJbIIee KO-
JIMYECTBO TI'paHEel, KOTOphIE TpeOyeTCs HAKJIOHUTH 0] OJIMHAKOBBIM
VIJIOM K OJTHOMY M TOMY € OCHOBaHHIO. B 3TOM ciyuyae pacuersl npu
MEPECTPOCHUH MOJIETN OYIyT MPOU3BOIUTHCS OBICTpPEE;

e cciau TpeOyeTcss CKPYIVIUTh OJHO WIIM HECKOJIBKO pedep, OrpaHuyH-
BAIOIINX YKJIOHSIEMYIO TPaHb, CIEJIalTe 3TO MOCJE NPUIaHUS TPAHU YK-
JIOHA.

Hactpoiika cBOMCTB MOBEPXHOCTH YKJIOHA HAXOJUTCA Ha BKJIajgke CBOMCT-

Puc. 7.9. Mozenb ¢ BBIIIOJIHEHHBIM YKIIOHOM
OOKOBOM I'paHN OTHOCUTEIBHO OCHOBAHUS

Ba. UTOOBI MOATBEPANTH CO3JaHHME YKJIOHA, HOXMUTE KHOMKY * (CospaTtb
00 BbEKT).

[IpepBare mocTpoeHME MOXKHO, Ha)XKaB KHOIKY [MpepBaTb KOMaHAy WU
KJjaBully Esc.
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Komanna He BBINOJHSETCA, €CIM CUCTEMA OOHApPYKUT, UTO TpaHHU, Iepe-
CTPOCHHBIE B COOTBETCTBHUHM C 33JaHHBIMHU IapaMeTpaMH YKIIOHA, HE 00pa3yroT
TEJIO.

Ecnn npuMeHUTh KOMaHy YKNOH K TPaHH, YK€ HaKJIOHEHHOW K OCHOBa-
HUIO T0JT KAKUM-JIMOO YTJIOM, TO 3TOT YIOJl yYUTHIBATHCS HE OYJET.

[IpumeneHue xKoMaHabl YknoH HanoOosiee 3(HEKTUBHO Ha 3aBEPIIAOITUX
ATanax NpOeKTHUPOBAHMS JUTHIX JETajlel, Koraa OTAEIbHBIM IrpaHsM TpeOyeTcs
MpUAaTh HEOOJBIION YKIIOH ISl OOJerYeHus BbIEMKHU OTJIMBOK U3 (hOpM.

7.1.6 Ceuenue

[Ipu coznanuu TpEXMEPHOU MOJIEIN BO3HUKAET HEOOXOAMMOCTh OTCEUEHUS
yacTu AeTtand. ['paHuneil cedeHuss MOXKET CIYXUThb 0a30Bas IJIOCKOCTh JIMOO
acKku3. i1 3THX 1enen npexyCMOTpPEHBI IBE KOMaHbl: Ce4yeHue NinockocTbio
n CeyeHune no 3CKu3sy.

7.1.6.1 Ceuyenue miIoCKOCTHIO

DJTa KOMaHJa TIO3BOJIAECT YAAIUTh
4acTh MOJIEINIA, HAXOSIIEHUCs 10 OJHY CTO-
POHY TEepeceKaroled 3Ty MOJAENb MOBEPX-
HOCTH, BCIIOMOTaTeJIbHON WJIM MPOECKIMNOH-
HOM IJIOCKOCTH. JJisl BBI30Ba KOMaH/Ibl Ha-
)KMHTE KHOTNKy . CeueHue noBepxHo-
: CTbl0 HAa WHCTPYMEHTAJIbHON MaHENH pe-
S JaKkTHUpoBaHUs Aertanu. Ecim mepen BbI3o-

BOM KOMAaH/bl BbIJI€JIEHA [TIOBEPXHOCTH, II€-

- peceKaroiasi MOJIeNib, Ha3BaHUE ITOM ILIOC-

. KOCTH TIOsBJIsIeTCA B Tmojie lMoBepxHOCTb

ceyeHusa Ha BkJajake MapameTpbl MaHenu

Puc. 7.10. Moiens Tena, moyuennas ~ CBOMCTB. ECIM IIIOCKOCTH HE Obla BbIJE-

TOCJIE OTCEYEHHS HCXO/THOH MOJIEIH JIeHa TIepe]l BbI30OBOM KOMAaH/IbI, YKaXUTE

©€ TIOCKOCTRIO CHMMETpIH e€. YacTb MOJEIM MOYKHO YIAIMTh 110 JIFO-
OYyI0 CTOPOHY OT YKa3aHHOW MMOBEPXHOCTH.

YT0ObI U3MEHHUTH HAPABJICHUE OTCEUEHUs (OHO MOKAa3bIBaETCA Ha (paHTOME
B OKHE MOJIEJU B BHUJE CTPEJKH), BOCIOJIB3YUTECh COOTBETCTBYIOIIUM MEpe-
KJIIouaresieM Ha Bkiazke Mapametpsi. [locne BpIOOpa HanpaBlieHHUs] OTCEYEHUS
Y HACTPOMKHU CBOMCTB HAXKMHUTE KHOMNKY + (Co3paTh 06bEKT).

Ha puc. 7.10 moka3zaH mpumep cedeHus MOENH (PPOHTAIBHOU IJIOCKO-
CTBIO.
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7.1.6.2 CeueHnue mo 3CKu3y

Komanna Ceuenne nmo 3ckusy ynanseT 4acTh UCXOAHOM MOJENIH LIWJIMHJIPH-
YECKOM IMOBEPXHOCTHIO, OOpPa30BaHHOW MEPEMEIICHHEM BBIOPAHHOTO ASCKH3a.
Hamnpagiienne nepemenieHus: 3cCKu3a MeprneHIuKyIsIpHO €ro IIOCKOCTH. Y faje-
HUE MPOUCXOIUT MO OJHY CTOPOHY OT LIMJIMHIPUIECKON TOBEPXHOCTH.

K acku3y npeabsBisioTcs CIEAyIOIIUe Tpe-

OOBAHUA:

® B 3CKH3€ MOXKET OBITh TOJIBKO OAHUH KOH-

TYyp;
® KOHTYp B 3CKH3€ Pa30OMKHYT;

¢ MIPOCKOMA MOACIIM Ha IINIOCKOCTL 3CKHU3a
HO0JIZKHA IICPECCKATh KOHTYP 3TOI'0 3CKH-

3a.

Ilepen BBI30OBOM KOMAaH]Ibl BBIICJIUTE ACKU3,
3a7al0lU  HAMPaBJAIONIYIO0  IMJIMHAPUYECKON

MTOBEPXHOCTH.

JIns BBI30BA KOMAHIbI HaKMHUTE KHONKy B
(CeyeHue no 3cku3y) HaA UHCTPYMEHTAJILHOM Na-
HENU peJaKTUPOBAaHUA ACTAIA WIH BBIOEpUTE €€

Ha3BaHUE U3 MEHIO Onepauuu.

[locme BBOJAa  KOMaHIBI B MOJE
Opous cevera Joxus2 | MpochUnb CeYEHUA Ha
BKiIazke lMapameTtpbl MNMaHenn c¢cBOMUCTB IOSB-
JIA€TCA Ha3BAaHHWE ACKHU3a, IO KOTOPOMY IPOU3-
BOJUTCSI OTCECUYCHHUE.

[lepen ynaneHuem HYXHO BbIOpaTh Ha-
MpaBJICHUE OTCEUCHUsI (OHO IOKa3bIBACTCA B
OKHE Mojenu crpenkoi) (puc. 7.11). Jlua us-
MEHEHUS HalpaBJICHUS OTCEUYEHHUS BOCHOJIb-
3YUTECh COOTBETCTBYIOIIUM IMEPEKIIOYATEIIEM
HanpaeneHWe oTceveHHA |@| EHF’ .

Ha puc. 7.12 npuBenen pesynpTar orce-
YEHUSI YaCTU MOJICIU 110 ACKU3Y, TOKa3aHHOMY
Ha puc. 7.11.

7.1.77 Maccus 2JIeMEHTOB

\

Puc. 7.11. Mopens Tena u
MPOEUUPYIOLIEH TOBEPXHOCTH,
3aJaHHOM YCKU30M

Puc. 7.12. Pe3ynbTat oTceueHus
9aCTH MOJEIIH T10 ICKU3Y

[Ipu co3panuu TpeXMEPHBIX MOJICTIE HHOTIa BOZHUKAET HEOOXOUMOCTh B
MMOCTPOCHUN OJMHAKOBBIX AJIEMEHTOB, PACHIOJIOKEHHBIX B JETAJIA C OINPEICIICH-
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[MaccHE 3aNeMeHTOE

Mo gerce HOW 3aKOHOMEPHOCTHBIO. /{1 dTON Lieu
& ZeprancHeii naccve Mo KOHUEHTPHUECKOR CaTKe B CHCTEME KOMH AC HpCI[YCMOTpeHBI
KOMaHJbpl: MaccuB anemeHTOB, 3ep-
KanbHbIA MaccuB U 3epKanbHO OTpa-
3UTb Bce.

Hwmxe paccmarpuBaercs komanga MaccuB anemeHTOB, MMEIOIAsA MOAME-

HIO 13 Tpex KoMaHAa: Mo cetke, Mo KoHUeHTpMUYeckon ceTke U Baonb KpuBom
(puc. 7.13).

fd ZeprancHo oTpasMTe BCe B Baone kpreoid

Puc. 7.13. Komauas! ia co3aHus
MaccHBa 3aJaHHBIX DJIEMEHTOB

7.1.7.1 MaccuB 3JIEeMEHTOB 110 IapPaJLIeJIOrPAMMHOM CeTKe

Komanna Mo cetke mO3BOJSET CO3AaTh MACCUB, 3JIEMEHTBI KOTOPOTO pac-
MOJIAral0TCs B y3J1aX MapajuIeIOrPAMMHOM CETKHU. DJIEMEHThI, KOTOpPhIE TPeOy-
€TCA CKOIMUPOBATh, MOXKHO BBIJEIHUTH IEpe]l BHI30BOM KOMaHnbl. [l 3TOrO
VKaKUTE UX B [lepeBe NOCTPOEHUA WK B OKHE JIETAJIH.

Jlns BbI30Ba KOMAHJbl HAKMUTE KHONKY %8 (Mo ceTke) Ha MHCTPYMEH-
TaJbHOM MaHEIN PEIaKTUPOBAHUS JETAIM WM BHIOEPUTE €€ Ha3BaHUE B MEHIO
Onepauumn.

YtoObI yKa3aTh WM BBIIECIUTH OOBEKT B [lepeBe, HIECIKHUTE MBIIIBIO IO
€ro Ha3BaHUIO WJIM MHUKTOrpaMMe. TakuMm crmocoOOM BBl MOXKETE BBIACIUTH WU
yKa3aThb 3CKHU3, BCIIOMOTraTeIbHBIA WM (OpMOOOPA3yIOMIN AJIEMEHT (Halpu-
Mep, JJIEMEHT, IPUKJICCHHBIN ONepaleil BpalieHus, OTBEpCTHE WK (DACKY).

VYka3anue u BblIeIeHUE OOBEKTOB B [lepeBe MOXKET MPOU3BOJIUTHCS TOJIBKO
B pEeKUME TPEXMEPHBIX MOCTpoeHU. Ecnu cucremMa HaXOUTCS B pEKUME 3CKU-
3a, YKa3aHUE U BblIEJICHHE 00OBEKTOB B [lepeBe NOCTPOEHUs] HEBO3MOXKHO (He-
CMOTpSI Ha TO, YTO OHO BHJIHO Ha 3KpaHe). [Ipu ykazaHuu Wuiau BBIIEIECHUHU JIIO-
0oro o0bekTa [lepeBa COOTBETCTBYIOIIAA €EMY YacTh MOJEIIH OJICBEUUBAECTCS B
OKkHE Mojienu. UToObl BBIAEIUTh HECKOJIBKO OOBEKTOB, HAKMUTE KiaBuiny Ctrl
U, yIepKHuBas €€, yKa3blBallTe HYXHble OOBEKTHl. UTOOBI BBIACIUTH TPYIIILY
00BEKTOB, PACIOJIOKEHHBIX MOJAPSAI APYT 3a APYrOM, BBIIEIUTE NEPBBIA (I1O-
CJIeIHHUI) U3 3TUX OOBEKTOB, HAKMUTE M ylepKuBaiite kiasuiry Shift, 3arem
BBIJICTIUTE MOCIeIHUN (TIepBbIi) 00beKT. BhigeneHue OyAeT paclipocTpaHEeHO Ha
BCE OOBEKTHI IPYIIIHIL.

Hamnpagiienne ocell CeTKM MOKHO 33]1aTh JIByMs CIIOCOOaMMU:

® yKa3aTh CYLIECTBYIOUIME B MOJEIH NPSIMOJIMHEWHbIE O0BEKTHI (pedpa,

KOHCTPYKTHUBHBIE OCH, OTPE3KHU U JIOMAHBIE MIPSMBIE);

® 33/1aTh YIJIbl, XapaKTEPU3YIOIIUE PACIIOTIOKEHUE OCEH.

I10 yMOTYAHHIO [IOCTIE BBI30BA KOMAHIbI aKTHBEH YJIeMeHT 2201 Ockb 1 Ha
BKiIaake MapameTtpsl MaHenu cBokicTB. BriOepute nepBriii 00bEeKT B [depeBe

NOCTPOEeHNA 1IN B OKHE ACTAJIH.
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Dnement EEY2 Ocb 2 OymeT aKTHBHU3UPOBAH ABTOMATHYECKH, U BBl MO-
KETe cpa3zy yKaszaTb BTOPOM 00beKT. UTOOBI OTKA3aThCsA OT UCIIOJIB30BAHUSI BbI-
OpaHHBIX OOBEKTOB, AaKTHUBU3UPYHTE HYKHBINA 3JIeMEHT — Ocb 1 1 Ocb 2 — U
YKaKHUTE 3TU OOBEKTHI 3aHOBO. Bhijienenne ¢ HuX OyAeT CHSTO, U Bbl CMOYKETE
3a]1aTh HAIPABJICHUS OCEH 3aHOBO.

Bo BTOpOM crocobe 171t BBIOOpa HalmpaBJIeHUsI OCEl CETKU BBEAUTE HYX-

HbIE 3HAYCHHMS B TIOJIs Yron HaknoHa u Frenpaasepa 300 iy pacTBopa.

Bo3MoxxHO coderanue cnocoboB. Hampumep, HampaBiieHHE MEPBOM OCHU
MOXHO 3aJ]aTh, yKa3aB pPeOpo JeTaiu, a HalpaBJIeHHEe BTOPOM — BBENISl YroJl pac-
TBOPa B COOTBETCTBYIOILLEM I10Ji€ MaHenu cBOUCTB.

Ha cienyromieM mare yKakuTe KOMUPyeMbI€ 3JIEMEHTHI, €CJIM OHU HE ObLIU
BBIJICJIEHBI IIEPE] BBI30OBOM KOMaHIbl. BBEIWUTE KOIMYECTBO IK3EMIUISIPOB U
3HaYeHMs IIara BIOJb II€PBOM ock B mons (N1F  [Z{llar 11200 SIN 4 y LWar 1. 3a-
TEM BBEAUTE KOJIMYECTBO 3K3EMILUIIPOB U 3HAUCHUS 1Iara BJIOJIb BTOPOM OCHU B

mons N2 [SWer2M0 SN 2 u War 2.

I'pynnia Pexxum ynpaBisieT UHTEpIIpETalMen
3HaveHus Iiara: = Lllar Mexay cocegHUMM K-
semnnsApamu 1 = Llar mexay KpakHUMM 3IK-
3eMnnspamu.

Eciu TpeOyeTcs co3aarh 3K3eMIUIIPbl Mac-
CHBa BO BCEX Y3JIaX CETKU, AKTUBU3UPYUTE IIEepe-

Puc. 7.14. ®antom MaccuBa KJII0YaTelIb === OCTaBNATb KOMUU BHYTPU CETKM.
OTBEPCTHM B IPSIMOYTOJILHON

CETKEC

AKTUBH3AIUS TEPEKIIOYaTeNs == YAanATb Ko-
NUU BHYTPU CETKW O3HAYAET, YTO IK3EMILIAPHI
MaccuBa OyIyT CO3/IaHbl TOJIBKO 0 TIEPUMETPY CETKH.

B okHe netanu oroOpaxaercs pantom maccuBa (puc. 7.14), 4To mo3BossieT
OIICHUTH MPaBUILHOCTh 33JIaHHsI TIAPAMETPOB U MPHU HEOOXOIUMOCTH BHECTH B
HUX U3MCHCHHUS.

Jlyis co3gaHusi TEOMETPUUECKOI0 MAacCHBA BKIIIOUMTE COOTBETCTBYIOIIYIO
onIuio Ha BKIagake MapameTpbl. BkitodyeHne 3TOM OMIIMKA YCKOPSET CO3/aHHE U
MEPECTPOCHNE MACCHBA, TaK KaK HE MPOU3BOIUTCS KOMUPOBAHHWE OIEpaIiuidi 1
ux napameTpos. [Ipy co3mannm reoMeTpuIecKoro MacCHBa KOIMUPYIOTCS TOIBKO
rpaHd ¥ pedpa MCXOMHBIX AMeMeHToB. OJHAKO WHOT/Ia CKOMHPOBAHHBIC IIO-
BEPXHOCTH PACMOJIaraloTcsi OTHOCUTEIBHO MMEIOIIUXCS TaK, YTO HE 00pa3yroT
Teno. B Takux ciydasx onmusi FeomeTpuyecknini MaccuB JOJDKHA OBITH OTKITIO-
YeHa.

HNHuorma TpedyeTcss HCKIIOYUTh U3 MAacCHBa €AMHUIHBIC 3JIeMeHTHI. JI1s Ta-
KOr0 M3MEHEHHSI MAacCHBa YKAXUTE B OKHE JCTAIN YAAISIEMbIC DJICMEHTHI, BbI-
JICHB JTF00BIC X TPaHM. 3aTeM HaXMUTE Ki1aBuiry Delete.
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?,u,ane HHEe one pauHH KONMHPOBaHHA

| Macoue no ceTke: 1

(" B onepauuia

0k | O1reHa LCnpaeka |

Puc. 7.15. OkHO nuanora 1o
YIAJICHUIO YaCTH DJIEMEHTOB
MacCHuBa

OK nuanora.

Ha skxpane mosiBUTCS quajior YpaneHue one-
pauum konupoBaHusa (puc. 7.15).
B sTtom mumanore tpebyercs yka3aTh, HYKHO

JU YJaduTh BCE AJIEMEHTHl MaccuBa (BapuUaHT

Bcio onepauuio) WM TOJILKO BBIOpAaHHBIE 3Je-

MEHTHI (BapuaHT dk3emnnsApsbl). BeiOepute Bapu-

aHT dk3emnnsapbl. B OKHE quanora akTUBU3UPY-
€TCS CHUCOK HOMEPOB YAAISIEMBIX DIIEMEHTOB

MaccuBa, IJie IepBas Iu(pa 03Ha4aeT HOMEp psi-
na (HymMepauus psI0B HAUMHAETCS C €IMHUIIBI)
1o Ocwm 1, BTOpas — 1o Ocm 2. Haxxmure KHONKY

MaccuB Oyner nepecTpoeH U oTtolpa-

KC€H B OKHEC ACTaJIU 0e3 YKa3aHHBbIX 3JICMCH-

TOB (puc. 7.16).

Ecnu TpeOyeTcst BOCCTaHOBUTDH BCE WM
OTJICNIbHBIE WMCKJIIOYEHHBIE M3 MacCHBa JK-
3eMILISIPBI, BBITIOJIHUTE CIETYIOIIUE JCHCT-
Bus. Beimenute B [lepeBe NocTpoeHUsi TOT

MacCCUB IO CETKE, YAAJICHHBIC 3K3EMIUIAPBI  Pyc. 7.16. Mozens ¢ BHITOJHEHHBIM
KOTOPOTO TpeOyeTCsl BOCCTAHOBHUTH, W BbI-  MAacCHBOM OTBEPCTHH M MOCIEYIONIHM

30BUTC M3 KOHTCKCTHOI'O MCHIO KOMAaHIy

YAQAJICHHUEM YaCTU U3 HUX

PepaktnpoBatb anemeHT. Ha MaHenu cBoMCTB NOSABATCS 3JIEMEHTHI yIIPaBJIe-
HUSI, TO3BOJISIIOIE HACTPOUTH MAPAMETPHI MACCUBA. AKTUBU3UPYMTE BKIIAJIKY
YpaneHHble. Ha 53TOl BKJIaJKe HAXOOWUTCS CIHCOK YJAJEHHBIX DSJIEMEHTOB

(puc. 7.17).

i

[2.3]:
[1.2]:
[3.2]:

CriMcor YyoaneHHex <<

EI‘IapaMETpu b Y faneHHsE A CEOMCTEA /

Puc. 7.17. JlnamoroBoe OKHO s
BOCCTAHOBJICHHA YIAJICHHBIX
AJIEMEHTOB

BBII[GJII/ITC B CIIMCKEC JJICMCHT, KOTOpBIfI HE-

00X0IMMO BOCCTAHOBUTD, ¥ HAXKMHUTE KHOIIKY &3
BocctaHoBUTL. DAaHTOM BOCCTAHOBJIEHHBIX K-
3EMIUIAPOB IIOSABUTCA B OKHE MOJEIM, a UX HO-
M€Epa UCYE3HYT U3 CIUCKA YAAJIECHHBIX 3K3EMII-
Js1poB Ha MNaHenn cBOMUCTB.

Hactpoiika CBOWCTB NOBEPXHOCTH IIPOU3-
BOJAUTCSI Ha BkiIagke CsouctBa [laHenu
CBOWCTB.

ITocnie 3amanus mapaMeTpoB MacCuBa U Ha-
CTPOMKH CBOMCTB IIOBEPXHOCTH JK3EMIUISIPOB
HOKMUTE KHOINKY Co3patb ob6bekT. IIpepBarh
CO3JJaHM€ MacCHBa MOXXHO, HakaB KHOIIKY [lpe-
pBaTb KOMaHAy WX KJaBuIly Esc.
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Ha puc. 7.18 nmoka3aH pe3ynbTaTr BbI-
MOJIHEHUS KoMaHIbel Mo ceTke mpu cie-
OYIOIIMX MapaMmeTpax: KOJIUYECTBO 3K3EM-
IUIIPOB BOJIb IIEPBOM OCH — 3, BTOPOU — 3,
mar MexXay COCEAHUMHU SK3eMIUIIpaMu
BJIOJIb TIEPBOM OCH — 29, BIOJIb BTOPOU OCH
— 11, yron pactBopa —90°, nepekirouaresib
KOIMH BKIIOYCH B TIONOXKCHUE YAANATE  pyc. 7.18. Moxens Tea Mocie co3fanus
KOMWUU BHYTPU CETKM. MaccuBa OTBEPCTH

[Ipu pegakTHpOBaHUU MMAPAMETPOB CETKM MOXKHO M3MEHUTH 3HAYEHUS KO-
JIMYECTBEHHBIX M KaUE€CTBEHHBIX MMAPAMETPOB, KOTOPBIE ONPEAEISUIA 3Ty CETKY
IIpU €€ CO3JaHUM, HO HEJb3s U3MEHUTh THN ceTKU. Hampumep, KOHIIEHTpHUYE-
CKYIO CETKY HEJIb35 IPEBPATUTH B MIPSMOYTOJIbHYIO, 1 HA00OPOT.

YtoOBbl OTpEeNaKTHPOBATh MHapaMeTpbl CETKH, BbIACIUTE B [epeBe mno-
CTPOEHUs1 3TOT MAaCCUB U BBI30BUTE U3 KOHTEKCTHOTO MEHIO KOMaH1y PepakTu-
poBaTb 3MIEMEHT.

[locne BBI30Ba KOMaHbl PEIAKTUPOBAHMS MAcCUBa IO CETKe Ha MaHenwu
CBOWCTB MOSBATCS TE€ K€ 3JEMEHTHI YIPaBJICHUS, KOTOPHIE HCIOJb30BAINUCH
pyu ero co3gaHud. Ecim kakue-muO0 SJIEeMEHThl ObUIM YyJIaJICHbl, MOSBUTCS
BKJIaJIKa YpaneHHble. BBenure HOBbIE MTapaMeTphbl CETKU (HampuMep, 1ar); aK-
TUBU3UPYWUTE HYKHBIE MEpeKItovaresd. Bce n3MeHeHus napaMerpa CeTKU OTO-
OpaxxaroTcs B (paHTOME MacCHBa B OKHE MO/IEIIH.

7.1.7.2 MaccuB 3J1IeMEHTOB 10 KOHUEHTPUYECKON CeTKe

OTa KOMaH/Aa NO3BOJISIET CO3AAaTh MAaCCUB, DJIEMEHTHI KOTOPOro pacroJjara-
IOTCS B Y3JIaX KOHIIEHTPUUYECKON CETKH. DJIEMEHThI, KOTOPbIE TPEOYEeTCsl CKOIHU-
pOBaTh, MOKHO BBIJICTUTH MEPE]l BBI30BOM KOMaHbL. {1 3TOro yKaxuTe Ux B
[epeBe NOCTPOEHUA WM B OKHE JeTanu. [ BbI30Ba KOMaHIbl HAXXMUTE
KHOIKY % MaccuB No KOHLEHTPMYECKON ceTke Ha MHCTPYMEHTAIbHOW MaHeIu
pEIAaKTUPOBAHUS JIETaIu WK BHIOEpUTE €€ Ha3BaHUE B MEHIO Onepauuum.

KoHueHTprueckass ceTka XapaKTepU3yeTCs IOJOKEHHUEM €€ IUIOCKOCTH,
LEHTPa, paJnyCaMH OKPYXHOCTEH U YIJOM MEXIYy MEePECEKAIOMUMHI UX paJv-
anbHBIMM Jiydamu. UTOOBI 3a7aTh MOJIOKEHUE TUIOCKOCTH CETKU M €€ LIEHTpa,
yKaxkute Ocb MaccuBa — JIt000H NPSIMOJIMHEWHBIA 00BEKT B [lepeBe noctpoe-
HUSl WK B OKHE JeTanu. [nockocTh ceTku OyneT meprneHauKyJIspHa OCHU Mac-
CUBA, a LICHTP CETKM OYAET JIEKaTh HA 3TOM OCH. Y KaXKUTE KOIUPYEMBIE 3JIe-
MEHTBI, €CJIM OHU HE ObUIM BBIJIEJIEHBI IIEPE] BI30BOM KOMaH/bl. BBenuTe Ko-
JIMYECTBO 3K3EMIUISIPOB B PAJUAIILHOM M KOJBLEBOM HANpPABJICHUSIX B IOJIA
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HuN12 |3 N 1w Sn25 5N 2. Beenure 3HaueHue mrara B paauanbHOM Ha-
npasyenun B one Yar1128 [lar 1.

Ecnu akTuBeH nepekitovarens “ Lar mexay coceaAHUMU IK3eMnnsipamu,
TO ATO 3HAYEHUE BOCHPUHUMAETCS KaK PACCTOSIHUE MEXAY COOTBETCTBYIOIIU-
MH TOYKaMH COCEIHHUX DK3EMIUISIPOB MACCHBAa BIOJb PAJAUAIBHOIO HANpaBie-
Hus. Ecim akTuBeH nepekntoyarens &4 LWar mexay KpanHUMK aKk3emnnsipamm,
TO 3TO 3HAYEHNE BOCIIPUHUMAETCA KAK PACCTOSIHUE MEXKAY COOTBETCTBYIOIIUMU
TOYKAMH TIEPBOIO U IMOCIETHErO 3K3EMIUIIPOB MAacCHBA BIOJb PagUuaIbHOIO
HaINpaBJIEHUsA, TO €CTh 3aJaHHOE KOJUYECTBO JK3EMILIAPOB PAaBHOMEPHO pas-
MEIIAETCS Ha yYacTKe, JIMHA KOTOPOro 3aaaHa B nose LWar 1. Beegure 3Haue-
HHE YIJI0BOTO I1ara B KOJIbIIEBOM HanpasieHuu B none Yar2*00< iar 2,

Iepexmouarens & | & Hanpaenenue yrpasiseT pacrooKeHHeM MaccHBa
OTHOCUTEIBRHO HadanbHOU ocu: MNpsimoe m O6patHoe. HauanbHas och ceTkn
MIPOBOJIUTCS Yepe3 J00YI0 TOUKY MCXOIHOrO 3K3EMIUISIpa MaccuBa. 3aTeM J0-
0aBJsIOTCS OCTaNbHbIe OcU. Eciu HanpaBieHre 100aBiIeHUs OCEH, TPeaJIOKEH-
HOE CUCTEMOM, TpeOyeTCsl U3MEHUTh, aKTUBU3UPYUTE JPYrou MepeKItouaresib B
rpynne HanpaBneHnune. OgHAKO pe3yabTaT MOCTPOCHUS MAaCCUBAa HE 3aBUCUT OT
HAaINpaBJICHUA B CIIy4asX, €CIIU:

e 3HayeHue B noje War 2 paBuo 360° u akTUBEH nepeknroyarens Lar

MeXAay KpaHMMU 3K3eMnnsipamu;
e yacTHOe OT aeneHus 360° Ha 3HadeHue noius War 2 — nemoe 4ucnio u
OHO MEHBIIIE, YeM 3HayeHue nois N 2.

2

o | Tem

['pynna 25 OpueHTaums yrpasiseT OpUEHTAIMEH SK3EMILIIPOB MAcCH-
Ba  OTHOCHUTEIBHO  MPOEKUHMOHHBIX
mIockocren. Ecinu Bce sK3eMIspbl

- ® | JOJKHBI OBITH OPUEHTHPOBAHBI OTHO-

CUTEJIBHO IUIOCKOCTEN MPOEKUUN TaK-

; Ke, KaK U UCXOJIHBIN OOBEKT, aKTUBHU-

3upyiiTe mHepekmouarens == Coxpa-

= HAAITb UCXOAHYIO OPUEHTaLUIO.

AKTUBH3ALMS TEPEKTIOUaTeNs o5

JoBopayMBaTb A0 paavanbHoOro Ha-

npaBneHuss 03HA4YaeT, YTO AK3EMILIS-

Puc. 7.19. CDaHToiw MacCHBa OTBEPCTHH 10 pHI MaccHBa GyIyT MOBEPHYTHI TaK,

KOHICHTPUYCCKOU CETKE

YTOOBI YIJIBl MEXIY HUMH M OCSIMHU

CETKH, Ha KOTOPBIX OHHU PACIOJIOKEHBI, PABHSUIUCH YIIIy MEXKIY HCXOIHBIM
00BEKTOM M HAYAJIbHON OChIO CETKH.

B okne neranu orodpakaercst panTom Maccua (puc. 7.19), 4ro no3Bosser

OLICHUTh MPaBUIILHOCTh 3a/IaHUs TAPAMETPOB U MPU HEOOXOJUMOCTH BHECTHU B
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HUX U3MEHEHUs. JJ1s CO3/1aHus TEOMETPUUECKOTO
MacCUBa BKIIFOYUTE COOTBETCTBYIOLIYHO OIMIIHIO
Ha BkJajke Mapametpbl MNaHenu cBomcTB. [Ipu
KOIIMPOBAHUU DJIEMEHTA, BBIJIABICHHOrO [lo no-
BEPXHOCTU, C OTKJIFOYECHHOU omnuueld FeomeTtpum-
YeCKMW MacCuB KaXIbli DOK3EMIUISIP MacCuBa
BBIJABJIMBACTCSA JI0 3TOM K€ MOBEPXHOCTU. B pe-
3yJIbTaTE 3TOI0 T€OMETPUUYECKUE DJIEMEHTHI MO-
IyT OTJMYaTbCs JAPYr OT Apyra (opMoi Topiia
nosepxHocTu. [Ipu BkiItoyeHHou onnuu MeomeT-
pPUYEeCKUMA MaccuB KaXJI0€ TEOMETPUUECKOE TEJIO
SIBJISIETCSI TOYHOM KOITMEM MCXOIHOI0 AJIEMEHTA.

Ynaneuwue one pauHH HONHpOBRAHMA

| MaccHe no koHUeHTpHYeckol ceTke:h

[2.3]):
[2.4]):

(" BCH ONERAEUHI

0K | OrreHa | Crpaeka

Puc. 7.20. OkHO nuanora 1o
YIAJICHUIO YaCTH DJIEMEHTOB
MaccuBa

JIJiss MCKJTIOYEeHHsI U3 MAacCUBa T€OMETPUUYECKUX DJIEMEHTOB YKAXKUTE WX,
BBIJICNIMB JIIOOBIE TPaHU, 3aTeM HaxMuTe kiaBuiny Delete. Ha skpane mosBurcs
muanor (puc. 7.20), B KOTOpOM TpeOyeTcs yKa3aTh, YAAUIUTh BCE SJIEMEHTHI Mac-

cuBa (BapuaHT Bcro onepauuio) min TOJHKO BbI-

- OpaHHble (BapuaHT Jk3emnnspbl). Bribepute
P BAPUAHT JK3eMNNAPbI.
.~ . - - B oxkHe nuanora akTHBU3UPYETCS CIIMCOK
: HOMEPOB YIAIIEMBIX DJIEMEHTOB MaccuBa. Ho-
- . Mep 3JEMEHTa MACCHUBA COCTOMUT U3 JIBYX YHUCEI:
-~ - IIEpBOE — HOMEp BJIEMEHTa B paJualbHOM Ha-

MpaBJIeHUH, BTOPOE — HOMEP dJIEMEHTa B KOJIbIIe-
BOM HaIlpaBJIeHUHU (HyMepallus 3JIeMEHTOB Ha4YH-
Puc. 7.21. Monens Tena HaeTcsa ¢ enuHuibl). Haxmure OK guanora.

BBITTOJTHEHHBIM MACCUBOM
OTBEPCTHI 110 KOHLIEHTPUYECKON

MaccuB OyaeT nepecTpoeH U 0TOOpaKEeH B OKHE

ceTke neTany 0e3 yKa3aHHBIX 3JIEMEHTOB.
Ha puc. 7.21 noka3an pe3ynbTaT BBIITOJIHE-
HUSI KOMaH[Ibl o KOHLieHTpU4Yeckon ceTke IpuU cnez[y}omnx napaMmerpax: Ko-

JIMYECTBO AK3EMIUISIPOB BJIOJb PaUaIbHON OCU
— 2, B KOJIBIICBOM HampaBje€HUU — 5, 1Iar B pa-
IraIbHOM HampasiieHuu — 10, War 2 -360°,
KHONKa OpueHTaumsa BKIIIOYCHA B IMOJOKECHUE
NoBopauMBaTb OO0 paguManbHOro Hanpasne-
Hua. O FeomeTpuyecKUii MaccuB OTKITIO-
YyeHa.

B kadectBe BTOpOro mpuMmepa IOKa3aHO
dbopMHUpOBaHNE MACCHUBA OTBEPCTUM B ITUJIUH/I-
PHUYECKON MOJEIH.
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Puc. 7.22. UcxonHast MOJENb
IUAJTUHIPA ¢ MAITHHIPHIECKUM
yTIIyOJIeHUEM



Bhauane B MOje/IM BBIITOJIHEHO OJHO ITH-
JUHapU4Yeckoe yriayonenue (puc. 7.22). 3arem
(puc. 7.23) BblonHeHa kKoMmaHja Mo KOHUeH-
TPUYECKOW ceTke IIPU CICAYIOIIUX IapaMeT-
pax: SK3EMIUISIP MacCHBa BPAIIACTCS BOKPYT
OCM UWIHHAPA; KOJWYECTBO IK3EMIUISIPOB
BJIOJIb paJvaIbHOM OCH — |, B KOJBLIEBOM Ha-

Puc. 7.23. Moaens nunusapa ¢
npasieHun — 5, War 2 — 360°, KHONIKA OPUEH- 1110 HEeHHEIM B HEM MACCHBOM
Tauuda BKIIIOYCHA B ITOJIOKCHUC HOBOpaHMBaTb YTIIyOJICHUM 110 KOHIIEHTPUYECKON
00 paananbHOro HanpasneHus. ceTke

JIns HarJIsIAHOCTH MOJyYEHHAash MOJIENIb MpPEACTaBIeHa Ha puc.7.24 mocie
HCIIOJIb30BaHMsI KOMaH bl CeveHue. '

7.2 3apanue K JadoparopHou padore Ne 7

HcxomHapIMA JaHHBIMU JUIT PaOOTHI SIBISETCS
yepTex KopmycHou geranu (puc. 7.25). Kak u B
NpEeABIIYIUX JabopaTOpHBIX padoTax, TpexMmep-
Has MOJIEIh MOXKET OBITh CO3JaHa HECKOIBKUMH
BapuaHTamu. Hike mpuBOINUTCS OWH U3 HUX. Puc. 7.24. Moeb 9actu

1. Hcnonb3ys KOMaHAbl TPEXMEPHOTO MOJIE-  UHMIMHIPA C YIIyONCHHIMH

JIMPOBAHMSA, B COOTBETCTBUM C UCXOMHBIMH | 0 ¢ OTCCHCHITT TUIOCKOCTRIO
JTaHHBIMU (puC. 7.25) co3aaTh MOJEIbL OCHOBAHUSI, a 3aTEM BBIITOJIHUTH
B HEM OJTHO OTBEpCTHE.
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10.

Jns co3maHus OCTaJIbHBIX TPEX OTBEPCTUM
BOCIIONb3yeMcs KOMaHI0i %8 MaccuB no
ceTke ¢ rapamerpamu: Konmyectso no nepBom
ocu — 2, War — 40; KonnyectBO No BTOpOM
ocn — 2, lWar — 74; Yron pactBopa — (-90°)
(puc. 7.26).

s noitydyeHuss LEHTPAIBHOIO apO4YHOro
CBOJAa CO3JacM JCKU3 B KOOPAUHATHOMN
INIOCKOCTH YZ.

IIpumensieM K IOAYy4EHHOMY 3CKH3Yy KO-
MaHny & MpukneuTb BbiAaBNUBaHMEM.
HanpaBneHue BbiaaBnuBaHusa — CpeaHsas
nnockocTtb, Pacctosinne — 80 (puc. 7.27).
JoOaBisieM K MOAENN KOHUYECKYIO YacCTb.
JI711 3TOrO BBINIOJHUM JCKHU3 B KOOPJIUHAT-
HOM IUIOCKOCTH YZ. DCKH3 CO3/AEM C YUYETOM
IOCJIEAYIOLIEH ONepaluu — OIlepaluy Bpa-
LIEHUS.

I[IpuMeHsieM K 3CKHM3y KoMaHay 2L Mpukne-
uTb BpaweHnem. CrocoOOM MOCTPOCHUS
JoJkeH ObITh Cchepoua, a Ha BKiIaake ToH-
Kasi CTeHKa YCTaHOBJIEH BapuaHT Het. Pe-
3yJIbTaT MOKa3aH Ha puc. 7.28.

Jns co3naHust TOPU3OHTAIBHOTO CKBO3HOIO

Puc. 7.26

o

Puc. 7.27

Puc. 7.28

OTBEPCTHUS CO3AAEM ICKHM3 B KOHCTPYKTUBHOM INIOCKOCTH MOJAEIHU. DTO

G OkpyxHOCTb paguyca 15.

[Ipumensiem KomaHIy Bbipe3aTb BbigaBnMBaHUEM CO CIEAYIOIIU-
MU napameTpamu: Hanpaenenue BbigaBnuBaHus — Mpsimoe, Cnoco6

noctpoeHus — Yepes Bce (puc. 7.29).

JI1st co3iaHrsi BEPTUKAJIBHOIO OTBEPCTHUSI B KOHUYECKOW YacTH MOJAENN
TaKk)ke Mnorpedyerca 3cku3. Ero miockocTh — 3TO BEpXHASI KOHCTPYK-

TUBHAs IUIOCKOCTh MOJEIU — BEPXHEE OCHO-
BAHUE KOHYCA. JCKU3 COJIEPKUT OKPYKHOCTb
pammyca 12,5 mm.

ITomy4eHHBIN 3CKH3 HUCIOIB3YEM I CO3/a-
HHUS OTBEPCTHs IPU IIOMOILM OIlepaluu
Bbipesatb BbigaBnuBaHuem. Cnoco6 no-
cTpoeHuss — [lo noBepxHOCTU. A B Ka4eCTBE
IMOBEPXHOCTU-TPAHULBl YKa3bIBa€M CO3/1aH-
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11.

12.

13.

14.

15.

16.

HOE Ha MPEIBIAYIIEM 3Tare CKBO3HOE OTBEP-
ctue (puc. 7.30).

Jns cozmanus yrinyoneHu aumamerpom S0
MM HCIOJIB3YEM KOHCTPYKTHBHYIO ILIOC-

KOCTb MoJienH. LleHTp OKpy»KHOCTH, COCTaB- O
JSAOIIEN OCKU3, COBIIAJAET C LEHTPOM

CKBO3HOT'O OTBEPCTHS. @
IIpumensieM K IOJIy4EHHOMY DOCKHU3Y KO-
MaHIy =) Bbipe3aTb BblgaBnmBaHuem, Ha
pacctosiHue — 10 (puc. 7.31).

JI1st co3gaHusi CHMMETPUYHOTO yriyOJIeHHs
BOCIIOJIb3yeMCsl HMHCTpyMeHToM . 3ep-
KanbHbI MaccuB. B kadyecTBe BXOIHBIX
IIapaMeTPOB OIEpallMM ITOCIEN0BATENIbHO YKa3biBacM B [depeBe no-
CTPOEHMW TIOCHEAHIOI ONEPALMIO BBIIABIMBAHUSA U KOOPJIWHATHYIO
I0cKocTh YZ (puc. 7.32).

Jlns cHaTHs (acku ucnonb3yeM komanay . dacka. Yka3as HeoOxo-
nuMble pedpa, co3naeM dacky 0,5x45°.

OcHOBaHME apOYHOM YaCTH MOJEIU CKPYT- ©
JseM, HCIoNb3ys komanxy B Ckpyrnenwve.

Pamnyc ckpyrienns — 1,5 mm.

Bripes ueTBepTH MoOzEnM cO3aeM IIPU 11O-

mou komaujsl B Ceuenne no ackuay.

Puc. 7.31

PesynapTar paboThl TMpeAcTaBlieH Ha N
puc. 7.33. Cnoco0 oTtoOpakeHusl — MOIy-
TOHOBOE C KapKacoM. Pric. 7.32

Puc. 7.33
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