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BBEJAEHUE

§1. Posxp MmammnHHOI rpaduku
B pa3anyHbIX cepax sKu3HH 00IIecTBa

Marmunnas rpaduka — 0oTpacsb CUCTEM aBTOMATU3UPOBAHHOTO IIPO-
extupoBanus (CAIIP). B Bek KOMITBIOTEPHBIX TEXHOJIOTUI OHA 3aHsIA
TBEP/Ible TIO3UIINU B MAIIIMHOCTPOEHUH, IIPUOOPOCTPOEHUH, DJIEKTPOHMU-
Ke, chepe nHGOPMAITMOHHBIX TEXHOJIOTHH 1 la’ke 9KOHOMUKE.

Pouib Mmamumnnoi rpadpuku Kak o{HON 13 OCHOBHBIX TIO/ICUCTEM aBTO-
MaTU3UPOBAHHOTO TTPOEKTUPOBAHNS 3HAUUTEbHA, TAK KaK TOJbKO OHA
TTO3BOJISIET B YCJIOBUSIX COBPEMEHHOTO YPOBHS PA3BUTHS BBIUUCIUTEb-
HOU TEXHUKW aBTOMATU3UPOBAThH BITIOJHEHUE TPY/I0EMKUX YePTEKHBIX
1 pacyeTHO-rpaduIecKux pabor.

OueBUIHO, UTO B YCJIOBUSIX KECTKOU KOHKYPEHIIUHM KOJIJIEKTUB
J000TO TIPEANPUATHS 3aUHTEPECOBAH B COKPAIIEHUK CPOKOB OT UAEH
JI0 3aIyCKa B IPOU3BOJICTBO HOBBIX M3JIEJINH, B OIITUMU3AIIUN TTPOU3BO/I-
CTBEHHBIX TIPOIIECCOB, B MOTPEOMTENLCKAX KAUeCTBAaX BBIITYCKAEMBIX W3-
nenuii (HageKHOCTH, GE30IIaCHOCTH, SCTETUYHOCTIL) 1, HAKOHEII, B UX Pea-
Jmzarun. [lepBolit aTanm «OT uzen 70 3aIrycKa B TPOU3BOJCTBO» — CAMBIH
TPYOEMKHI, TAK KaK 3/1€Ch, KPOME BOTLJIONIEHUS UJ/IeU B IOCTYITHYIO JIJIsT
Bcex hopmy uHMPOPMAIUH, HEOOXOAUMO MIPEAYCMOTPETh U TEXHOJIOIM-
YHOCTD, ¥ HAJCKHOCTD, U O€30I1aCHOCTD.

Cucrembl aBTOMATU3UPOBAHHOTO TPOEKTUPOBAHUS HE TOJIBKO T10-
3BOJISIIOT CHU3UTD TPYIOEMKOCTH M TIOBBICUTH HATJISITHOCTb U 3dek-
TUBHOCTbD IIPOIECCa MIPOEKTUPOBAHNS U3nens (M30eKaTh MHOKECTBA
KOHCTPYKTOPCKKX OIMMUOOK €llle Ha CTaJuu pa3paboTKM ), HO 1 JAI0T BO3-
MO;KHOCTb Peain30BaTh UEI0 eJIMHOr0 MH(MOPMAIIMOHHOTO MTPOCTPaH-
CTBa Ha TPEANPUITIN, KOTOPOE Pa3BUBAETCS OBICTPBIMU TEMITAMHU.

Mammnnas rpaduka obeciiednBaeT:

» ObICTpPOE BBITIOJNIHEHME YepTeskeil (MpuMepHo B 3 pasa ObicTpee
PY4YHOTO);

MIOBBIIIIEHE UX TOYHOCTH;

MIOBBIIIIEHIIE KAUECTBA YePTeKeN;

BO3MOJKHOCTb MX MHOTOKPATHOTO UCIOJIb30BAHUST;

YCKOPeHHUe PAcueToB M aHAJIN3A TIPU TPOEKTUPOBAHNH;

BBICOKUI YDPOBEHD TIPOEKTUPOBAHILT;

YVVYVY
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» CcoKpallleHue 3aTpar Ha yCOBEPIIEHCTBOBAHME;

» WHTErpaIuio MPOeKTUPOBAHMUS C [PYTUMU BUIAMU €SI TETbHOCTH.

O6 ykpemieHUW CBOUX IO3UIMIT B JKU3HU OOIIECTBA CBUAETEJIb-
CTBYIOT MHOTOUHCJIEHHBIE TIPOTPAMMBbI 110 MAITUHHON Tpad ke, KOTOPbIe
BKJIIOUEHbI B yueOHbIe IIJIaHbl BY30B, IIKOJI 1 KOMMEPYECKUX KYPCOB.

Mammunnas rpadpuka — 5T0 caMblil COBPEMEHHbII CII0CO0 IIPOEKTH-
poBaHUsl M3AENUN B OO0 OTpAc/U IPOMBIILJIEHHOCTH. 3HAHUE €ro
MOJKET CTaTh OIHOM U3 TPENMYIIECTBEHHbBIX XapaKTePUCTUK JIJIs TTOJTY-
yeHus paboThl, a TAKKE [IPOJOJIKEHNsT 00Pa3oBaHMUsL.

§2. I3 ucropun pa3BUTHS MAaNIMHHOI rpaduKu
KakK oHOH 13 ocHOBHBIX nmoacucrem CAIIP

Cucrema aBromaTtuzupoBannoro npoektupoBanus (CAIIP) poxu-
Jach B 60-e TO/bI IPOIILIIOTO BEKa, HO JIUIIL ¢ GYPHBIM PA3BUTHEM BbI-
YHICJIUTENbHON TEXHUKH MOCTEIHErO JECSTUNIETUSI CTATIO0 BO3MOXKHBIM
CO3/IaHMeE TPOrPAMMHBIX CPEJICTB MAITUHHOI rpad UK.

A66pesunarypa CAIIP — Cucrembl ABromarusuposannoro [IPoek-
TUPOBAHUSA — BIEPBbIE ObLIA MCIOIb30BaHA OCHOBOIIOJOKHUKOM 9TO-
ro HayuHoro Hanpasienus AiiBenom Casepisiernom (Maccauycerckumii
TEXHOJIOTUYEeCKUIT MHCTUTYT).

[lepBonavanbHO TpaduuecKre peakTOPbI IPeHAZHAYAIUCH [T AB-
TOMATU3AIIH UHKEeHePHO-Tpaduueckux pabot. KoMIbioTep COBMECTHO
€ MOHUTOPOM MPEJICTABJSIIN COO0I «3JIEKTPOHHBIN KyJIbMaH», TO €CTh
XOPOIIUIT MHCTPYMEHT [IJisI BBITIOJHEHUSI KOHCTPYKTOPCKOI JIOKyMeH-
tanuu (4epTeska). ITH CUCTEMBI Ha3bIBAIOT JIByxMepHbIMU (2D — Mose-
sposanue). Ha niockom akpaHe MosryJasicst JIUiib abCTpakTHbII 06pas
TPEXMEPHOTO 06BEKTA, KasK/ABIH B/ KOTOPOTO MOKET OBITh BBITIOJHEH
TOJIBKO Kak oTxesbHast durypa. Cucrema He CBS3bIBaeT MX (TJIABHBII
BUJI, BUJ] CBEPXY, BUJL cJIeBa) Meskay co0oii (puc. 1). st mpoBepKu mpa-
BUJIBHOCTH Pa3paboTKK YepTeska KOHCTPYKTOPOM TPebGoBaIoCh CO3/a-
HUe MaKeTa JIeTaIH.

B macrosiee Bpemsi, ¢ TOYKU 3PEHMS CO3MAHMS YePTEKell, TaKOI
HO/IXO/] TIPaKTU4ecKu He Tpedyercst. CyniecTBYeT BO3MOKHOCTD CO3/IaTh
MaKeT B CUCTeMe TPEXMEPHOTO TBEPIOTENIbHOTO MozieiupoBanust. Jlan-
HBIIT METOJI TIPOCT, HATJISI/ICH U MO3BOJIsAET 6e3 0c060TO TPyAa BHOCHTD
KOPPEKTHPOBKY ¥ JlopabarbiBaTh Mojenb. [locie cosnanus 3D- momenn
MOSKHO TIOJTy4UTh Tpaduueckoe n3obpaskeHne, KOTOPoe acCoUaTHBHO
CBSI3QHO C Held, T. €. U3MeHsist POPMY UJIU Pa3Mep MOJIEJIH, aBTOMATHYECKH
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Puc. 1. Yeptex

MU3MeHseTCs U300paskeHre Ha BCeX CBA3AHHBIX ¢ Hell BujaXx. A mocJe
HEKOTOPOit opaboTk (MPOCTaBIeHNe PA3MEPOB, BBITIOJHEHNE pa3pe-
3a U T.JI.) JlaHHoe rpadudeckoe n3o6paskeHre TPeBpaIiaeTest B MoJIHO-
IIEHHBIN YepTesK, BBITIOJHEHHBIN 110 BCEM IpaBuiaM EquHON crucTeMbl
koHctpykropckoit rokymenTtaiuu (ECK/L) — puc. 2.

TpexMepHOE MOJIETUPOBAHKUE OOIAMAET BO3MOMKHOCTBIO CO3JIAHUS
KapKaCcHOU, TOBEPXHOCTHOW U TBEPOTEJIbHON Mojiesu (puc. 3).
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Puc. 2. O6beMHas Moaenb C COOTBETCTBYIOLLMM YEPTEXOM
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Puc. 3. Mogenu: a — kapkacHas,
6 — NOBEPXHOCTHas, B — TBEPAOTENbHAS

Kpowme atoro, coBpeMeHHBIE CUCTEMBI TIO3BOJISTIOT C TTOMOII[BIO CPENICTB
AHUMAIMN UMUTHPOBATH MepeMelieHe B TPOCTPAHCTBE Pabounx
OpraHoB u3feaus (HanpuMep, MaHUTIYJISITOPOB poboTa). OHu oTcie-
JKMBAIOT TPAEKTOPHIO IBIKEHUST MHCTPYMEHTA TIPHU pa3paboTKe M KOH-
TPOJIE TEXHOJIOTUIECKOTO MTPOIIeCCa M3TOTOBIEHUS CIPOEKTHPOBAHHOTO
W3/eNHs.

[TpuBozs B ABMIKEHM KoJleca UTPYIIKY «Uepemnaxay, KOHCTPYKTOD
UMUTHUPYET IlepeMelieHre JaHHOW UTPYIIKHU 110 TToBepXHOoCTH (puc. 4).

Puc. 4. lNepemelleHne B NPOCTPaHCTBe

§3. Ipadpuueckue cucrempr. KOMIIAC

B HacTosiiee BpeMst MOy YUIIN HIUPOKOE PACIIPOCTPAHEHHE CIIEYI0-
e cucreMbl npoexktuposanusa Pro/ENGINEER (CIIIA), Solid Works
(pupma Solid Works), Auto CAD («Auto Desk» CIITA), KOMITAC



padunyeckne cncrtemol. KOMIMAC 7

(«<ACKOH» Poccus) 1 muorue ap. VIx obliee Ha3BaHUe — TPeXMePHbIe
cucreMbl. [IpoexTrpoBaHie TPONCXOAUT HA YPOBHE TBEPIOTETbHBIX MOJIE-
JIeii ¢ TIpUBJIEYEHEM KOHCTPYKTOPCKO-TEXHOJIOTHYECKUX OUOIHOTEK.

KOMITAC - sto KOMIlnekc ABromatusupoBaHHbix Cucrem,
paspaboTaHHbIi crenuanucTamu poccuiickoit pupmbr AO «ACKOH»
(C.-TIerepbypr, Mocksa u KosomHa), ocHoBarnoii B 1989 roxy. Bce
cucrembl «KOMITAC» mocTpoeHbl Ha OCHOBE COOCTBEHHOTO MaTeMa-
TUYECKOTO SI7IPA ¥ YHUKATbHBIX TAPAMETPUYECKUX TEXHOJIOTUI, pa3pa-
6orannbix crenuanucramu ACKOH, u nsHayaibHO OPUEHTUPOBAHBI HA
nostHy1o noiepxkky crangaproB ECK/I.

C camoro ocnoBanus komnanug ACKOH nposogut nporpammy
MO/IEP’KKU  00pa3oBaTeIbHBIX yupeskaenuii. B pamkax crparernye-
ckoil obpasosatesbroii nmporpamMbl ACKOH nocrasisier B yueGHbIe
3aBeJleHus TTOJMHbIN TakeT rpodeccnoHanbibix cucteM KOMITAC na
JIBTOTHBIX yeaoBusaX. KoMmaHus BbITycKaeT 1 06ierdeHHbie HEKOMMED-
yeckue Bepcun KOMITAC-3D LT, npennasnauenHble 17151 BBITIOJTHEHNS
y4e6HBIX TIPOEKTHO-KOHCTPYKTOPCKUX pabot. OcHoBHOE oT/inyne yaeh-
HOIl BepCUM OT MPOGhECCHOHAIBHON 3aKJII0YAETCSI B HEBO3MOKHOCTH
MOJIeJTPOBaHUs cHOPOK U cosanus crenudukanmu. OaHako yuebHast
Bepcusd TojjiepKuBaet (aiiyibl uepTeskeil, pparmeHToB u geraseit, co3-
JTAaHHBIX B TPO(eCCHOHATbHOI BEPCHL.

JlanHas TporpaMMa TIOJHOCTBIO 00ECIIeYNBAET CO3/[AHUE TIOJHBIX
KOMITHIOTEPU30BAHHBIX YUeGHBIX KypcoB «kenephas rpadukas, «Uep-
yeHney, «/leramm mManmay, « Teopust ManiH 1 MEXaHU3MOBY» U BKJTIOYAET
B cebst:

1. rpacduyeckuii peraxTop;

2. cucTeMy IPOEKTUPOBAHUS crieln(uKaImi;

3. KOHCTPYKTOPCKO-TEXHOJIOTHMYECKY0 OMOINOTEKY;

4. cucTeMy TPEXMEPHOTO TBEPAOTEIbHOTO MOJIEIUPOBAHMS;

5. yrunursl oOMena ¢ Auto CAD.

B cpenneit mkone KOMITAC ucnionbayercs B IperiojiaBaHun Kyp-
€OB MH(MDOPMATUKH, TEXHOJIOTUH, YEPUEHUST, FEOMETPUU.

Cucrema obsagaer yAoOHBIMU CPEACTBAMU BBOJA M PEIaKTHPOBA-
HUST 00BEKTOB [IJIsI TI0JIb30BATEISL.

Takum o6pasom, crictemy KOMITAC MOKHO paccMaTpuBaTh Kak OCHOB-
HOM MHCTPYMEHT HEIIPephIBHOIO Ipaduueckoro oOpasoBaHus — OT CpeAHei
IIKOJIBI JI0 IUTITIOMHOTO TIPOEKTUPOBAHUSI.

Jlna adpdexrrsroi paboTs ¢ rpadudeckum perakropom KOMITAC-3D
PEKOMEH/TyeTCsI ICTIOTb30BaHMe ITepCOHATbHBIX KoMITbioTepoB Trtia IBM PC,
paboTatoIux Mo/ yIpaBJeHueM PYCCKOI3bIUHO (JIOKATM30BaHHOMN )
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60 KOPPEKTHO PYyCUDUIMPOBAHHOI BEPCUU OMEPAIMOHHBIX CHCTEM
MS Windows 2000/XP.
3ameuanue. MunnmasibHo fomyctumbie yposau OC:

» Win2000 SP2,

» WinXP SP1.

MuHUMaTbHO BO3MOKHAST KOH(UTYpAIlMs KOMIBIOTEpa JIJIsl yCTa-
HOBKH U 3aITyCKa CUICTEMBI
mporeccop Pentium II ¢ takrosoit wactoroit 450 M1
oneparuBHas mamarh 128 Mo,
rpaduyeckuii aganrep SVGA ¢ BujeonaMarsio 4 Mo;
mpusox CD-ROM;
¢BOOOIHOE IPOCTPAHCTBO Ha KECTKOM Aucke He MeHee 100 MO;
MaHUITYJISITOP «MbIIIb» W KIaBHATYPA.

ITeyarh paspabOTaHHBIX JIOKYMEHTOB IIOC/E UX IPEIABAPUTEBHOTO
IPOCMOTPA 1 KOMIIOHOBKH Ha JIICTE MOJKET BBIIOJIHATHCS Ha JIOOBIX THITAX
yCcTpoiicTB (IPUHTEpax WK IIOTTepax ), noaaepxkusaeMbix Windows.

VVVYVYVYY

§4. 3anyck nporpammsl KOMITAC.
HNurepdeiic cucremsl

Jlis 3armycka mporpaMMbl HEOOXOAMMO JIBAKbI MEIKHYTh JIEBOI
KJIABHIIIEH MBIIIH 110 3HAYKY, PacrioioskeHHoMy Ha PaGouem croe (pric. 5),
WM BHIGPATH OHOMMEHHYIO KoMaHy u3 Metio Ilyck (mo ymordanuio
ITyck — lIporpammbr — ACKOH — KOMITAC-3D, puc. 6).

[Toce Toro Kax BbI 3aIyCTUJIU [TPOTPAMMY, MIE€PE/l BAMU MOSBUTCS
[1aBHOE OKHO cHCTEMbI, B KOTOPOM HET HU OIHOTO OTKPBITOTO JOKY-
MmenTa (puc. 7).

Puc. 5. 3Havok

] BCROMOraTENBHEIE NROTPanHel ¥
B o
e e 5 TIPOrpaHHE KMFOYa S80WATEL b
[ Hacrpoiica 3 3] Wrbopriaua o BEpcHA
- Haiftn » Q K
o) N a0
©) Crpaeka v noaepKa | CHETEN3 TREXMEPHON 0 TEEPADTENSHOTD anannpuaawn'
=1 BeinonHkTe.
(8] 3asepuenue pafioTel..

[Frve B er 0% b H -«
Puc. 6. 3anyck KOMIMAC-3D 13 meHto Myck
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3aronoBok
NpPorpamMMHOro okHa

MHCTpymMeHTanbHas
naBHOE MEHIO CUCTEMBI naHenb cTaHAapTHaﬂ

B Cwec  Crowalsh
W TR O

Puc. 7. InaBHOE OKHO CUCTEMBI
nocne NepBoro 3anycka

Yrob6et pabora B cpere KOMITAC-3D 6bita MakcUMasibHO yI06HOT,
Pa3paboTUYNKN MPEyCMOTPEI BO3MOKHOCTh HACTPOWKM nHTEp(eiica
WHIUBUJIYaTTbHO JIJIsI KAJKIOTO MOJIb30BATEJS B 3aBUCMOCTH OT BBITIOJ-
HJEeMbIX 3a1ay4.

Hurepdeiicom HaszbiBaeTcst 060J0YKa MPOTPAMMHOTO TPOIYKTA,
OCYIIECTBJISIONIAST B3AUMOCBSI3b MEK/Y M0JIb30BATEIEM U SIIPOM TIPO-
rpaMMBL.

Crpyxkrypa nnrtepdeiica cucrembr KOMITAC mpocTa M MUHTYUTUBHO
nousTHa. HezaBucumo ot Toro, kakas Bepcuss KOMITAC ycranosiiena
Ha KOMIIbIOTEpe, 6a30BbIe MPUEMBI U METO/IbI PaOOThI OJIMHAKOBBI.

» llepBasi ctpoka wuntepdeiica — 3arojJOBOK NPOrPaMMHOTO
OKHa (yKa3bIBaeTCsl Ha3BaHUE MPOrPaMMbI, HOMED BEPCHUH, UMST
TEKYIIEero JOKyMeHTa);

» Bropas — I71aBHOe MEHIO CHCTEMBI (3aBHCHUT OT THIIA TEKYIIErO
JIOKYMEHTa: BbI30B KOMaH/I CHCTEMBI, OCHOBHBIE MEHIO );

> TpeTbs — MHCTPyMeHTaabHas nanesb CranmaptHas (cobpambl
KOMAH/IbI, KOTOPBIE YaCTO yIOTPeOISIOTCs TIpU paboTe ¢ CUCTeMOi ) —
puc. 7.
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BeBenenune

§5. Tumnsl JOKyMEHTOB

B KOMITAC umerorcs HECKOJIBKO TUTIOB IOKYMEHTOB: OJIHA OTHO-
cATCA K 4yepTekaMm, JAPyrue K TPEXMEPHOMY MOJIEJTMPOBAHUIO, & TPETbU
K TeKCTOBBIM. KaskoMy THITY JOKYMEHTa COOTBETCTBYET (haiif ¢ onpee-
JIEHHBIM PACIIMPEHUEM.

Jlsist Toro 9TOGbI CO3/aTh HOBBIN JIOKYMEHT, HA MHCTPYMEHTAJIBHOI
rnanesn CTaHZapTHAS NIEJTKHUTE JIEBOW KJABUIIENH MBI 110 KHOIIKE

Co3snarsp (puc. 8).

ﬂaHaH CHUCTEMaA ITO3BOJIAET CO3/IaBaTh:

1.

2.

yepTesk — M300paKeHne ¢ PAMKOH ¥ 1rtaMIioM ((haiiibl uepreskeit
nMeroT pacumpenue .cdw);

dbparmMenT — BCIIOMOTaTeIbHBIN JOKYMEHT 03 paMKH U IIITaMIIa
(aiin pparmenTa umeet pacimpenue frw);

TEKCTOBbII JTOKYMEHT — 3TO JI00O0# JOKYMEHT, COMepsKallfiii
teket (ailsl TEeKCTOBOrO JOKyMeHTa nMeeT pacitupenne kdw);
cnenuduKanus — 570 JOKyMeHT, 0(DOPMIECHHBII B BUJIE TaOJIUIIbI
B paMKe ¢ OCHOBHOU HaJIITUCHIO, KOTOPBIH cOlep:KUT uHMOpMa-
nuio o geraugax coopku (dail creruuKanum UMeeT paciinpe-
HUE .SPW);

cOOpKa — 9TO MOJIEeJIb, CO3/IaHHAST U3 PA3IMYHbIX JeTaJIel ¢ TIPH-
MeHeHneM cO0poUHbIX orepanuil ((aiin cOOpKU UMeeT paciinpe-
nue .a3d);

i opaia B e Doy [fmeTac:

Eeman tam se Brmxl §

Puvc. 8. BbiObop Tmna co3naBaemMoro AOKyMeHTa
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6. meTasb — 3TO MOJIENb, CO3/IAaHHAS M3 OJHOPOIHOTO MaTepuaa 6e3
nprMeHeHust COOpOYHBIX orepaltuii (ails geTansnu nMeeT paciiu-
petne .m3d).

IIpoeepvme cebn

1. Kakosa ponb ManmmHHON rpaduku B pa3jndyHbIX cepax KU3HU
ob1rectBa?

Yro takoe CAITP?

Yro rakoe KOMIIAC?

Kax samryctuts nporpammy KOMITAC-3D?

Uro Takoe nnTepdetic?

Kaxkwue Tumbl 10KyMeHTOB MOKHO co3/1aTh B mporpamme KOM-
ITAC-3D?

7. Kak co3naTh HOBBII JIOKYMEHT?

Sl Wi

IVIABA 1. CPEJJA YEPYEHUA

§6. OcHoBHbIE JIeMEHTbI Pa00Y€ero OKHa
nokyMenTta dparmMeHT

Broi6epute tun gokymenta Mparment (puc. 8). BenomorarebHbIi
tut rpadgudeckoro jokymeHTa KOMITAC-3D otamyaercst otcyTeTBUEM
00BEKTOB 0(OPMJIEHUST KOHCTPYKTOPCKOTO JOKYMeHTa (PaMKH, OCHOB-
HOI Haznucn) — puc. 9. OH UCTIONb3YeTCsI Ik XPaHEHU S U300paskeHU I,
KOTOPbIE HE HY)KHO O(OPMJISITh KaK OTEJNbHBII JTUCT (3CKU3HBIE TTPO-
PHCOBKH, PaspabOTKH T.11.).

C BbIOOPOM KOMaH/bl Ha MHCTPyMeHTaabHOI Ilaneaun reomerpus
(HarpuMep, oTpe3oK), packpbiBaercs: Ilanens croiicts (puc. 10). Boibop
OCYIIECTBJISIETCST TETIKOM JIEBOI KJTABUIIIN MBIIIH 110 3HAUKY. SIPIIbIYoK-
MO/ICKA3Ka ITOSIBJISETCS IIPH HOABEAEHIN KYPCOPa MbIIIN K JIF0OOM 13 KHO-
TIOK.

PaccMoTpuM KaxkIblil asieMeHT pabouero okHa aokymeHTa Dpar-
MEHT 10/ipoOHee.

1. 3aroJoBOK cOIEep:KNUT Ha3BaHNE, HOMEDP BEPCUH CUCTEMBI, MM
TEKYIIEero JOKYMEHTa, KHOIKHU YIIPaBJAEHUS OKHOM CUCTEMbI
(cBepHYTb, CBEpPHYTH B OKHO, 3aKPbITh) — puc. 11.
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3aronosok
MHCTpyMEHTanbHble NaHenmn
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KomnakTHas CTpoka coobLLeHuiA

Puc. 9. OkHO goKyMeHTa

] 2o Praecm Bpseeme Gu Bopee Bpeeew Cmedeiss Sgee (oo Gpes Gebesnen -e=

.t:.a-a' e I - o

l[eomeTpusa

FApnblvoK-noackaska L

i*° T ™ ")
@ @ e
== T

[MaHenb CBONCTB

Puc. 10. Packpbitvie MNaHenn CBOMCTB
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< KOMIAC-3D ¥8 - [thparMenT BE3 MMEHKL] (=]

Puvc. 11. 3aronoBok pabo4ero okHa JokyMeHTa PparmeHT

2. TnaBHOE MEHIO CJIYKUT JIJIs1 BbI30BA KOMaH/1 cucTeMbl. Coiep:KuT
HazBaHue ctpanull MeHio. CoctaB [JIaBHOTO MEHIO 3aBUCUT OT
THIIA TEKYIIEro JokyMenTa. O6parnute BHUMAaHKE, KOMAH/IbI BKJIO-
YEHUS U OTKJIIOYCHUS 3JIEMEHTOB 9KPaHa PACIIONIOKEHBI B MEHIO
Bug (puc. 12).

3. NHcTpyMeHTalbHBbIE MAHEIH CO/EPKAT KHOIIKY BBI30BA KOMAaH/L
CUCTEMBI:

» CrangaptHasi — 11aHeJb, HA KOTOPOI PACIOJIOKEHbI KHOITKHI
BbI30BA KOMAaH][ CTaHAAPTHBIX oIeparnuii ¢ dailzamMu u 0ObeKTa-
mu (puc. 13);

» Bupg — nanesb, Ha KOTOPOIi PacIioyioKeHbl KHOIIKU BbI30Ba KO-
MaH][ HACTPOMKU OTOOpaKeHUsl aKTUBHOIO J0KyMeHTa (puc. 14);

> Texyuiee COCTOSIHHE — TaHE b, Ha KOTOPOH 0TOOPakaioTcs ma-
paMeTPhbI TEKYIIErO COCTOSHUSI AKTUBHOTO IoKyMenTa (puc. 15);

E tafin - Peaaktop  Briaenkme | Bua | BoTaeka  MHCTRymeHTEL  Cneundwikauka CepeWc  OKHO  Cnpaeka  BubBnnoTekw

CTpOKa cooBLLEHHRA
| [a3HENH HHCTPYMEHTOE >| MaHenk CEOHCTE
X) MepemeHHee
Macwrab 3 ) M
MeHeAwep GuEAMOTER. ..
'-I-' CABMHYTE
v | CTaHAapTHaA
@ MpHENMEMTEf 0T A30NTE :I ®
¥ | KoMnakTHaR naHens
[& Nokazate ece Fo | Bua
?ﬁ OBHOBMTE ME0OpaxeHne Chrl+F2 | Yo cEETE
T nofianeHe!s MpHEAzKH
ACCOUMATHEHEIE BHABL

Puc. 12. lnaBHOE MEHIO
D-EH SR tan ee BN
Puc. 13. MiHCcTpymeHTanbHas naHens CtaHpapTHas

qaglait [+HE¥=

Puc. 14. VIHcTpymeHTanbHas naHens Bug,

tilse FE ElemeEsiairmssigee  Joo ]

Puc. 15. IHcTpymeHTansHaa naHens Tekyuiee CoOCTosiHue
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> KommnakrtHasi maHeJb COCTOUT U3 KHOIIOK ITePEKII0UeHIsT U KHO-
oK BbI3oBa komaH (puc. 16). Eciiu BeiOpaHHasa BaMy KHOIIKA
Ceporo IBeTa — OHa HeaKTUBHA, T.€. BBITIOJTHEHUE JAHHOH KO-
MaH/[bl HA 9TOM JTalle HEBO3MOKHO.

4. IlaHexp CBOMCTB CJIYKUT [IJII BBOJA MapaMeTPOB U 3aJaHMUS
CBOMCTB 00BEKTOB IIPY UX CO3JAHUK U pegakTiupoBanuu (puc. 17).
B coctaB nanesu cBOiCTB BXOAAT:

» 3aroJIOBOK IIaHeJH CBOWCTB CO/EP)KUT Ha3BaHue aKTUBHOM
koman/bl. Koryia Ilaness cBoiicTB 3acdrkcupoBaHa B TOPU30H-
TAJIbHOM ITOJIOJKEHUH — OKOJIO BePXHEH WJIU HUIKHE TPAHUITBI
OKHA — POJIb 3aT0JIOBKA BBIMTOJIHSIET PesibeHasI BEPTUKAIbHAS
JuHUs y jieBoro kpas [lanemny;

) ﬂ ) 3 Y 3 3
- Ll o i o+ - -
KHonkum ;- 2 = i i & ;;,
——
L 4 ¥ * [ T 4 4
nepeksIioHeHns A A A A AL e A A
L * o e % = Bocmes] 2
B L L L Ll B [) ===
( - T i, r 54 - |
~4 L ! m = 1 s " v
- @ 7 a . k) = s
a, " T 3 > i ;
& -,, ~ 2 4 2 % -
@, = £ ) i 3 -
n.= < B . i : ::
A My M
KHonkun : f 3 . o “
BbI30Ba KOMaHL, “ P 3 s & ; =
o _3 e s | B o
A S = A
o [ ki |
3 o
b =] w
1
»
w

Puc. 16. MIHCTpyMeHTanbHas naHes KomnakTHas

3arosnoeok 3nemeHTbl ynpaBneHMH

“5‘@(\ OB s e / h\.w "
T

=] 3 MaHenb KopeLluok Bknagka

_q cneunanbHOro BKJ1AAKU
e
[Cluros

__
Cruge

]
a 6

Puc. 17. lNaHenb CBOWCTB: a — BepTukanbHas, 6 — ropnaoHTanbHasa
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» unallanemu CII€IIHAJIbHOTO YIIPABJIEHUA PACITOJIOKEHBI KHOITKY,
C IIOMOIIBIO KOTOPLIX BBIITOJIHAIOTCS CIICIMaJIbHbIE lIefICTBHH;
» Ha BKJIaZIKaX ITanenn cBoiicTB PacCIoJIoKeHbI 3JIEMEHTBI yIIpaB-

JIEHHUSI ITPOIECCOM BbIITOJIHEHU A KOMaH/IbI;

» Kopemok BKIagKu [1pe/{Ha3HavyeH /IS ee akTUBU3auuu (Kpo-
Me HaJ[IIICH, Ha HeM O0TOGPakaeTcst MMKTOrpaMMa, CHMBOJIU-

3Upylolias Ha3HayeHue BKIA0K).

5. Crpoka cooOLIeH A COIEPIKUT COOOILEHHSI CUCTEMbI, OTHOCSIIIIECS
K TeKyIleil KoMaH/ie Win sJleMeHTy pabouero 0KHa, Ha KOTOPBII

yKkasbiBaeT Kypcop (puc. 18).

|’.‘r"Ka}|{l'1T8 HAYANEHYHD TONEY OTPESKA MNH EEEAWMTE EE KOODAMHATEI

Puc. 18. Ctpoka coobLleHNin

IIpoeepvme cebn

1. Haiigure coorBercrBue (puc. 19):
a) 3aroJoBOK;
6) TnaBHOE MeHIO;
B) Uucrpymenrtanbuas nanens CTaHgapTHast;
r) Wucrpymenranbpuas nanens Bu;

frms oo Cdemm g e

eam\vlan-. B
T AN

"

Puc. 19. Hangute cootBeTcTBME

Bemcimnn
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2.

n) VuctpymenrtanbHas nanessb Tekyliee cocTosiHUE;

e) Uucrpymenrtanbnas nanesns Kommakrnas;

k) KHomku nepexsiiouenus;

3) Kuonku BbI30Ba KOMaH;

n) Ilanesb cBoiicTB;

k) Ilanesnu crienmasbHOTO yIIpaBIeHUST;

1) Crpoka coobueHuii;

M) Apabraok-mojckaska.

Yro obo3HauaeT cepblii LBET KHONKM Ha VIHCTPyMeHTaJIbHOI
nanesin Komnakrnas?

§7. IlocTpoenune reomeTpuyeCKUX NIPUMUTHBOB

KreoMeTrpuyecKUM IPUMHTUBAM OTHOCSITCST: TOUKA, TPSIMAst, OTPE30K
U TeoMeTpuueckue (GUrypbl, KOTOPble BaM M3BECTHBI U3 MATEMATHKU.
Nzyuas BosmoxkuHocTH 1porpammbl KOMITAC, BbI GyneTe IIOCTOSIHHO
MI0JIb30BATHCST ITUMU DJIEMEHTAMHU.

Bce koMaH/IbI TIOCTPOEHIST TEOMETPHUYECKUX TIPUMUTHBOB CTPYIIIIU-
POBaHBI 110 TUTIAM OOBEKTOB U BBI3BIBAIOTCSA KHOIIKAMMU, PACTIOJNOKEHHDI-
mu Ha MHcTpymenTtanbHoi nanean KoMmmakTHast KHONIKY TepekJioye-

HUA —

TeomeTtpus.

PaCCMOTpI/IM X ITOCTPOEHUE!:

VV VVYY

[N

BKJTIOYUTE KOMITBIOTED;
zamycrute porpammy KOMITAC-3D;

OTKpONTE IOKyMeHT (DparMeHT;

G - WHCTPyMeHTaIbHas aHesh [eoMeTpust,

Texynuii Macurab Ha MHcrpymenTaibHoil nanean Bug M 1:1.
aaqae [[FE ¥=EE

Tocmpoenue ompe3xos:

OTpesku O HAMPABJICHUIO MOTYT OBbITh TOPU30HTATbHBIMI,
BEPTUKAJIHLHBIMU, HAKITOHHBIMU.

> — OTPE30K;
» ]IS IOCTPOEHUSI TOPU3OHTAIBHOTO M BEPTUKAIBHOIO OTPE3-

Ka Ha maHesu Tekyinee cocTosiHue BoIGEPUTE KHOIKY -
OproronajibHoe YepyeHue;

» YKQKUTe KypCOPOM HEPBYIO TOUKY OTPE3Ka,;

» JIBa pasa IIeJKHYB JieBoil kiaBumeil mpimu (JIKM) B niose
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aauHa nadesn CsoidicTs, BBeaute 3Hadenue 100 u HaxkMmure
<Enter>;

» obparuTe BHUMaHVE Ha MaHe b ClieluaabHOTO YIPABJICHSI, KHOTI-
Ka ABTOCO3/[aHre OOBEKTA 10 YMOIYaHHIO Haskata. TToka oHa Ha-
XOJIUTCS B 9TOM COCTOSTHHUH, BCE OOBEKTBI CO3/IAI0TCST HEMETIEHHO
TI0CJIe BBO/IA ITAPAMETPOB, I0CTATOUHBIX /1711 TTocTpoenust (puc. 20);

> TepeMetnaiiTe Kypcop, GaHTOM OTpe3Ka CTPOTO TOPH30HTATIEH
WM BEPTUKAJICH, B 3aBUCHMOCTH OT HAIpaBJIeHus], OJIMKe K KO-
TOPOMY HaXOAUTCS KypCop;

» 3acduKcupyiiTe KOHEYHYIO TOYKY OTPE3a, PACIIOJIOKIB €ro TO-
pusonTasbHO, meaknys JIKM (puc. 21);

> TIOBTOPHTE IOCTPOEHIE OTPE3KA, PACIIOTIOKUB €TI0 BEPTHKAIBHO;

| [ 1174751270 |[ifrz[124525 1270 | Dwma [Jdron[00 | Crigms |
| =" CITPESOK AnkHa 0Tpeska

Puc. 20. ABToco3paHue obbekTa

» 7T IOCTPOEHNST HAKJIOHHOTO OTPe3Ka OTKJIIOUNTE KHOTIKY = —
OproronaibHOe YepyeHHE;

> JIOTIONTHUTEJIBHO B T10JTe yroJ manesin CBoHCTB BBeITe 3HAYE-
nue 20 n naxkmute <Enter>;

» TIpoBepbTe MPAaBUIBHOCTH TTocTpoenwust (puc. 21);

»  ecJI BBI JIOMYCTUIN OMHOKY, Ha VIHCTPYMEHTATbLHOM MaHe n

CTaHJ]apTHaﬂ HAXMUTE Ha KHOIIKY s

Te OTPE3KU elIle pas;

» ecJIM HEeNPaBWJIbHO TOCTPOEH TOJBKO TIEPBBIH OTPE30K, M07IBe-
e K Hemy Kypceop u mesikante JIKM (oTpesok crast 3esieHoro
1[BeTa ¢ YepHbIMU MapKepami) u Haxkmute <Delete >;

» ecJIM BbI CIYYaiHO yAQJIUJIU MTPABUJIBLHO TIOCTPOCHHBIN OTpe-
30K, Ha VHcTpymenTanbhoil nanesmn CraHaapTHas HAKMUTE

Ha KHOIKY e _ MTOBTOPUTD;
» 10cJie IPOBEPKU 3aKPOMTe OKHO JOKYMEHTa.
2. Ilocmpoenue npamoyzonvnuxa:
» orkpoiite rokyment MparmMeHr;,

— OTMEHHUTDb N HOCTpOfI-

> [ - WHCTpyMeHTaIbHas maHe b [leomeTpus;
> rtekyumii MaciTab Ha VIHCTpyMeHTambHOI manesa Bux M 1:1;

> @ — IPSIMOYTOJIBHUK;
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Puc. 21. [TocTpoeHne 0Tpeskos

YKOKUTE TIEPBYIO BEPIMHY MPSIMOYTOTbHMKA (HAYaI0 KOOPIMHAT);
nBa pasa meakHyB JIKM B mose Bbicora manesnn CBOHCTB,
BBeauTe 3HaYeHne 80 u Haxkmute <Enter>;
nBa pasa meakHyB JIKM B none mmpuna nmanemn CBoiicTB,
BBeanTe 3Hauenne 100 u naxkmute <Enter>;
D] w00 00 k(120 [0 |Bucors B0 | Wpwa[100 | aen[0]EH cruse ——— -]

| Cirpanoyronsrix

€CJIM TTPSIMOYTOJIbHUK He BXOUT B OKHO JIOKyMeHTa Ha VIHCTpY-

MEHTaJbHOU MaHesn Bua, BbI30BUTE KOMaH/Y i Cnsu-
HyTb. Kypcop usmenut csoto ¢Gopmy. Ilepememniaiite Kypcop,
yaepskuast JIKM. JlocTUTHYB HEOOXOMMOTO TTOJIOKEHUS, OT-
MTyCTUTE KHOTIKY MBITITN W OTKJIIOYUTE KOMAHLY;

TIPOBEPBTE MTPABUIIBHOCTD TTOCTpoeHus (puc. 22);

1ocJie TPOBEPKH 3aKPOHTe OKHO JIOKYMEHTA.

Hocmpoeuue OKPYICHOCU!

otkpoiite fokymenT MparmenT;
B - MHCTPYMeHTaJIbHas aneab [eomeTpus;
Tekyluii Macitab Ha MHcTpyMeHTanbHOIM nanenn Bua M 1:1;

— OKPY’KHOCTD;

YKa)KHUTE [EHTP OKPY;KHOCTU (HAYAJI0 KOOP/IUHAT);
Ha ranesin CBOMCTB BhIGEPUTE KHOTIKY C OCSIMH;





