[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
®WO: banammp3oes Hasum JinopnHoBMY

[lomKHOCTb: PekTop MUHUCTEPCTBO OBPA30BAHUS U HAYKH
[ata nognucanus: 17.02.2026 16:39:48

YHUKanbHbI MPOrpaMMHbIA KIKOY: POCCHﬁCKOﬁ (I)EﬂEPAHI/II/I
5cf0d6f89e80f49a334f6a4ba58e91f3326b9926
®I'BOY BO
«TATECTAHCKHM T'OCYJAPCTBEHHBI TEXHUYECKHUH
YHUBEPCUTET»

YYEBHO - METOANYECKUE YKA3ZAHUA
K BBINOJIHEHHIO J1a0opaTopHbIX pador NeNel,2 mo aucuuminHae
"NHKeHepHAasl U KOMIIbIOTepHas rpadguka’
AJIsl CTY/IEeHTOB HanpaBJjeHus noArorobku dakamaspos 09.03.01 —

"UHdopMaTHKa U BHIYMCIUTEIbLHAA TEXHUKA"

MaxaukaJa 2019



VJIK 681.3.01(06)

VY4eOHo - MeTOIMYECKUE YKa3aHUs K BBIIIOJIHEHUIO JabopaTopHbIX padoT NeNel,2
no auctuiuinHe "MHxeHepHas ¥ KoMIbloTepHas rpaduka" Ui CTYJCHTOB HalpaBlie-
Hus noaroroBku 6akanaBpoB 09.03.01 - "Undopmarrka u BEIYUCIUTENbHAS TEXHUKA' .

Maxaukana, II'TY, 2019r., c. 46.

CocraBurenu: Uckennepona J.T., accuctent kadeapsr YUTCuBT,

MycaeBa Y.A.- K.T.H., goueHT Kapeapsl YUTCuBT

Penien3enTsl: 3aBenyroniuii gabopatopuuu HHQOPMAIMOHHBIX TEXHOJOTUH B
sHepreruke ®I'BYH uncruryt npodnem reorepmun JHIL PAH, n.1.1. Ko0G3apen-

ko JI.H., k.3.H., crapmmit npenogaBarens kadenpsl [IOBTuAC Kavaesa I'.1.

ITeyaTaercs cornacHo noctaHoBiieHUIO coBeta ®I'BOY BO AI'TY

OT 20 T




JlabopaTopnasi paGora Nel
OcHoBbl padoTsl ¢ rpadpuyeckum pegakropom KOMITAC 3D.
Heab: n3ydyeHue mporpaMMHOTO HHTEpdeiica, HacTpoeK TrpadHuuecKoro pe-
JaKTOpa, KOMaH BhIYEPUYMBAHUS TpadUUECKUX MPUMHUTUBOB U TEOMETPHUECKUX U300-

pPaKEHUI HaYepTexKax.

1. TeopeTuyeckne cBeleHUsA

Cucrema KOMIIAC sBnsercs HE TOJIBKO TNPUKIAJIHONM CUCTEMOM aBTOMaTH3a-
MU YepTEeKHO-Tpauueckux paboT, HO U MOILIHBIM CPEIACTBOM MOJEIHPOBAHUS CIOXK-
HBIX KAapKACHBIX, TMOJUTOHAIBHBIX (ITOBEPXHOCTHBIX) M OOBEMHBIX (TBEPHOTEIHHBIX)
koHcTpykuuid. B cpene KOMITIAC wucnonb3yrorcs 6a30Bble MPUEMBI TOCTPOCHUS U pe-
naktupoBanus yeprexeil B CAIIP, aBToMaTU3MPOBAHHOE IOCTPOEHUS YEPTEKEN TBEPIO-
TEIBHBIX MOJIEJICH, UCTIOIb30BaHNE OUOIMOTEUHBIX (PParMEHTOB MPHU MOCTPOCHUE DIICK-
Tpudeckux cxem. CAIIP — oguH W3 OCHOBHBIX KOMIIOHEHTOB CHUCTEM aBTOMATH3allUU
pa3pabOTKU U BBINOJHEHUS] KOHCTPYKTOpckor nokymeHTanmu (AKJL), ynoBnerBopsito-
nwmii crangapraMm ECKJ[ kak mo KadecTBY MCIOIHEHHsSI IOKYMEHTOB, TaK U IO COOJIIO-
JICHUIO0 TPEOOBaHUI CTaH/IapTOB.

1.1 IMporpammublii nHTEepdeiic rpadpuueckoii cucrembl KOMITIAC

Jnst 3amycka cucteMbl HeoOxomumo BbiOpath MeHio Ilyck / Bee mporpammbi
/ACKOH/KOMITAC-3D V8. MoxHO BbIOpaTh yKa3zaTeJeM MBIIIM Ha IMoje pabodero
CTOJIa SPJIBIK IIPOrPaMMBbI ® u geaxsr HICJTKHYTh JIEBOM KHOMKON MBI, YTOOBI OT-
KpBITh JOKYMEHT, HEOOXOIMMO HaxaThb KHONKY OTKPBITh Ha TNaHEIU WHCTPYMEHTOB
CranpaprHas. YToObl HayaTh HOBBIM OKyMEHT, HaxxmMuTe kHomky Co3garb Ha na-
Hen CTaHaapTHasi Wik BbIIoHUTE KoMaHny aiin/Co3qaTh ¥ B OTKPBIBIICMCS
JIMAJIOTOBOM OKHE BBIOEpUTE THI CO3/1aBaeMOro Jokymentau Haxmure OK.

Jlnst 3aBepiiieHust paboTHI cieayeT BbiOpath MeHio @aiia / Bbixoa, komOu-
Haruto kiaBui Alt-F4 i mienkHyTh Ha KHONIKE  3aKPBITh.

[Tocne 3amycka mporpaMMbl Ha 3KpaHe MOSBUTCS OKHO C HM300pakKeHHUEM CTaH-

JapTHOW naHeu, noka3zanHoe Ha puc. 1.1.



Puc. 1.1. 'maBHOE OKHO TIporpamMmsbl nocie 3arpy3ku cuctreMbl KOMITAC.

Camas BepxHsS CTpOKa CIIY>)KHT JJIsI BbI30Ba BBINAJAOIIMX MEHIO. B cepenune
JKpaHa pacrosiaraerca padboyas 001acTh, Moj KOTOPOM palMOHAIbHEE BCEro pacroia-
rate MecTo 11l [lanesu cBoiicTB. CTpoKa COO0IIEHMI — caMasi HUKHAA CTPOKA DKpaHa

BHe 3aBUCHMOCTH OT TOro, ¢ KakKUMH JIOKYMEHTaMM MPUXOJIUTCA paboTaTh, Ha
DKpaHe BCErjla PEeKOMEHIyeTCsl OToOpakaTh NaHeIu WHCTpyMeHTOB CTaHgapTHas,
Bun, Texkymee cocrosinme, KommakrHasa. Huxe npuBeneHo conepKaHUE ITyHKTOB

I'1aBHOTO MEHIO.

1.1.1 Beinagaomee MeHI0 myHKTa Daii.

B Bemagaromem Mexro Maiin (puc. 1.2) HaxXOAITCS OCHOBHBIE KOMAH/IbI PabOTHI C
daiimamu gokymeHToB — Co3aath, OTKpPBITH, COXpaHUTb U T. M. 371€Ch K€ HaXOMAATCA
KOMaH/Ibl TPEABAPUTEIHHOTO TPOCMOTPA JOKYMEHTA, TO3BOJISIONINE OIEHUTH, KaK
CO3JIaHHBIM YepTeX OyJeT BBIMVIAASTh Ha JUCTE, M KOMaHJa BBIBOAA JOKYMEHTa Ha
nmeyath. B HIDKHEW 4acTW MEHI0 HAXOIUTCS CIIMCOK HETaBHO PEIAKTUPOBAHHBIX JO-
KYMEHTOB. MOXHO Ha4aTh pabOTy C JOKYMEHTOM, IPOCTO BHIOPAB €T0 U3 ITOTO CIIHC-

Ka.



Puc. 1.2. Brimagaroriee MeHto myHkTa Dai.

1.1.2. Boinanarinee Mmeuio Buj.

Menio Buja 1o3BOJIIET aKTMBU3HMPOBATH JIIOOYIO IaHEIb, BOCIOJIb30BABIIHCH
ctpokoil IlaHesu MHCTPYMEHTOB. JlJI1 3TOr0 HYXKHO IIECJIKHYThH JIEBOW KJIABUILEH MBbI-
1M B BBIMAIAIOMIEM MEHIO MO NyHKTY IlaHeJ M MHCTPYyMEHTOB.

[TosiBUTCS BCIUIBIBatoIee MEHIO, mokazanHoe Ha puc.1l.3. lllenkHyB MBIIIBIO
10 HA3BaHUIO HYKHOW ITAHEJIM WHCTPYMEHTOB BO BCIUIBIBAKOIIEM MEHIO, YBUJIUM,
YTO TIepe]] BHIOpAaHHBIM Ha3BaHUEM ITaHEM MOSBUIIACH FAJOYKa B JKEITOM KBajaparte, a

caMa I1aHCJIb 0T06pa>1<aeTc;1 Ha 9KpaHC KOMIIBIOTECPA.

1.2 Twunbl 10KYyMEHTOB

JlJist TOro 4Tro0bl CO31aTh HOBBII IOKY- MEHT, HE00XO0AUMO HIEJKHYTH IO

xnonke [0 Cosnare  wam ommo- BPEeMEHHO HAXKATh COYe- TAHWE KJIABHII
(Ctrl+N). ITocsie 3TOro mMosIBUTCS AUAJOroBoe OKHO HoBBIlE  jgokymeHT (puc.

1.5).
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Puc. 1.3. Coneprkanue onuuii MeHtoTBua / IlaHe 1M HHCTPYMEHTOB.

Puc.1.4. Beinanaroniee meHio CepBuc.

Puc. 1.5. JInanoroBoe okHO /Jis BEIOOpA THIA IOKYMEHTA.

I[&HHOC OKHO ITIO3BOJISACT BBI6paTB THUII CO3JaBacMOro 1I0KyMCHTaA.

Yeprex — ocHOBHOM TuIl rpaduueckoro fokyMenTta B cucteme KOMITAC. Yeprex
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COJIEPKHUT rpauaeckoe n300pakeHre N3NNI B OJTHOM HIIM HECKOJIBKUX BHJIaX, OCHOB-
HYIO HaJIIUCh, pAMKy U BCETJa COACPKUT OJUH JIUCT 33JaHHOTO IOJIh30BaTeeM opma-
ta(puc.1.6). DaitnueprexxanmMeeT paciupenue .Cdw.

@parmMeHT — BCIIOMOTaTeJIbHBIN THIT TpaduIecKoro 1okymeHTa. ®OparMeHT OTIuYa-
eTCsI OT YepTe’ka OTCYTCTBHEM PaMKH, OCHOBHOW HAIMUCH M IPYTUX 00BEKTOB O(hOopMITCHUS
KOHCTPYKTOPCKOTO TOKyMeHTa. Bo pparmeHTax XpaHATCS CO3/IaHHBIC TUIIOBBIC PEIICHUS
IUIA TIOCTIEAYIOUIETO HCIONb30BaHMUs B JApPYrux AokymeHrtax. Daiin ¢parmeHtra nMeer
pacmmpenue .frw.

TekcroBbIii JOKYMeHT (paciupenue daiina .kdw).

Cnennduxanus (pacimpenue daiina .SPw).

Coopka (pacumpenue ¢aiina .a3d).

JleTajib — TpexXMepHOe MoienupoBanue (pacuperue ¢aiiia m3d).

1.3 TlaHeau MHCTPYMEHTOB

Hns  ynobctBa pabotei B cucteMe KOMITAC wumerorcs MHOTOYHCIICH-

HbIC [IAHEJIM MHCTPYMEHTOB C KHOIIKAMH, KOTOPBIE COOTBETCTBYIOT OIIpEJe- JICH-
HBIM KOMaHJiaM CHUCTeMbl. EClii ykaszaTenb MBIIIM 3aJep>KaTh Ha Kakoi- 100 KHOIKE
MAHEJIM UHCTPYMEHTOB, TO Y€pE3 HEKOTOPOE BPEMS IMOSBUTCS HA3BAaHUE 3TOM KHOIIKH,
a B CTPOKE COCTOSIHUM — KpaTKkas pacmm@poBka ee nencTBus. [ akTUBU3AIMK KHOTI-
KM YCTAaHOBUTE HA HEE yKa3aTelb MBI W IICJIKHUTE JIEBOM KiaBuiend. KHomkw,
UMEIOIINE MAaJEHbKUM TpPEYrOJbHUK B MIPaBOM HWKHEM VYITy, MOTYT BbI3bIBATh
pacHIMpeHHy0 (JOTOTHUTEIBHYI0) MaHellb UHCTPYMEHTOB. {7151 3TOro Ha Takoi KHOIIKE
HYKHO MIPUJIECPKATh Ha- XKATOM JIEBYIO KJIABHUIILY MBIIIW, U YEPE3 HEKOTOPOE BpPEMsI ITO-
SBUTCS paclIu- PEHHas MaHellb WHCTPYMEHTOB C KHONKaMH, ONPEACISIONIMMHU pa3-

JINYHBIE CIIOCOOBI JECHCTBUSL.

1.3.1 MManeap uncrpymentoB CraHgapTHas

[Tanens nHCTpYMEHTOB CTaHAAPTHASI IPUCYTCTBYET IPAKTUYECKH BO BCEX OKHAX
B Pa3IUYHBIX peXUMaxX padO0Thl ¢ OOJBIIMM WIM MEHBIIUM HAOOPOM KHOIOK BBI30BA
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oOumx komann. Huxe npuBeneHa pacim@poBKa KHOMOK 3TOM MaHENH.

'}
= OTKpBITH — BBI3BIBACT AMAIOrOBOe OKHO BbiOepure (ailibl 1Js 0T-
KPBITHSL.

= CoxpaHuTh — BBI3BIBAECT JUAIOIOBOE OKHO BbiOepure daiiiabl Aasi 3amu-

CH, C IIOMOIIBIO KOTOPOI'0O MOXHO COXPAaHUTDh (bafm.

| IleyaTts — MoO3BOIISIET HACTPOUTH IMapaMCTPhI BBIBOJId TCKCTOBOI'O JOKYMCHTA Ha

I1c4YaTh.

[ | IIpeaBapuTeabHBII MPOCMOTP — MO3BOJISIET IEPEUTH B PEXKUM MpPEIBAPU-

TCIIBHOTOIIPOCMOTPANTICHATH JOKYMCHTOB.

& Bbipe3aTs — yaasnsieT BblJIeJICHHbIE O0BEKTHI U MTOMEIIAET uX B Oydep 00-

MCHAa JaHHBIMU.

KonupoBaTh — JEHCTBYET TaK K€ KaK U KHOMKa BbIpe3aTh, TOJBKO BbIE-

JICHHBIE 00BEKTHI OCTAIOTCS HA MECTE.

= BcTaBHTB — [03BOJISIET BCTABUTH KOIHUIO COJEPKIMOTo Oydepa oOMeHa.

.} OTMEeHMTD — OTMEHSET NMPEIbIAYIIEE ACHCTBUE MOI30BATENS, a KHOTIKA
| IToBTOPUTHL—BOCCTAHABINBACT OTMEHCHHOE ICHCTBUE.

Menem:xep OuUOIMOTEK — BKIIOYACT WM OTKJIIOYAET OTOOpaKEHHE Ha

skpaHe MeHemxepa 6moauorek — cuctemy ynpasieHuss KOMITAC- Oubnunorexkamu.

i | IlepemeHHBbIE — BKITIOYAET WM OTKJIFOYAET OTOOpaKEHUE HA SKpaHEe AUAJIO-
roBoro okHa IlepeMeHHbI€e 111 paOOTHI ¢ IEPEMEHHBIMUA M YPaBHEHUS MM I'pad)UuecKo-

ro JOKYMEHTa JCKU3.
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Puc. 1.6. PaGodee okHO Mpu BBI30BE JOKyMEHTa UepTex.

1.3.2 Tlaneap uHCTPpYMeHTOB Bu.

I/IHCTPYMCHT&HBHEDI IIaHCIIb BI/III BKJIFOYACT KHOIIKK, COOTBCTCTBYIOIIHME OIIPC-

OCJICHHBIM KOMaHJaM.

1.0 -
Qa’ & KHOIIKH, MO3BOJISIOLINE YIIPABIISITH MAacIITA0OM H30-

OpakeHUs U3ICTTHS.

b - YupasieHue opueHTAMEd MOJEJH — BBIBOJUT HA SKPaH JTAAIOTO- BOE
okHO OpueHTanus Buaa. Paboraet mpu BKIItoUeHUU JoKyMeHTa [leTalib.
i CIaBHHYTB — MO3BOJISIET CABUHYTH N300paKEHUE B aKTUBHOM OKHE.

= Mpu6au3urs / 0TIAINTH H300pakeHHWe — IO3BOJISIET IJIABHO MEHSTh

MacITal, mpuOIMKas FUTH O THAISSI H300paKeHUE.



> ]
% O6uoBUTEL U300paskeHne — MO3BOJIIET OOHOBUTH M300pAKEHHE B aK- THB-

HOM OKHC. HpI/I OOHOBJICHMHY MacITad 0T06pa)KCHI/UI JOKYMCHTA B OKHC HC HU3MCHACTCA.

IE l Ioxa3aTh Bce — U3MEHSIECT MacITad 0T06pa}K€HI/ISI B aKTUBHOM OKHC TaKHMM

O6p3.30M, YTOOKI B HEM OBLIT BHUJCH ITIOJIHOCTBIO BECh JOKYMCHT.

1.3.1 Manear uncrpyMenToB «TeKkylee coCTOAHIEY.

OOmuii BUJI TaHeNIM UHCTpYyMEHTOB TeKkyllee cOCTOSIHME 3aBUCUT OT pe- JKUMa,

|trs0 -

= MU

D2 8- || I 2g| vy s 2w

B KOTOpPOM paboTaeT cucteMa. Tak oHa BBITJISIIUT P padoTe ¢ TOKy- MeHTOM YepTex.
Komanipl pesxrMa paboTbl CUCTEMBI:

44 . -
[ 0 Texkymmii mar Kypcopa — B oJj€ cripaBa 0ToOpakaeT 3Hau€HUE I1ara Kyp-

copa, TO CCThb PACCTOAHUC, HAa KOTOPOC IICPECMCCTUTCA KYpPCOpP IIPpU OJHOKPATHOM Ha>Xa-

THUW KJIAaBUIIU IICPCMCILICHUA.

I I CocrosiHMe BHIOB — BBIBOJUT Ha JKpaH IuanoroBoe okHO Co- cTosiHHe
BH/JI0B, B KOTOPOM MOJKHO M3MEHHTH ITapaMETPhl CYHICCTBYIOIIUX BHIOB U CO31aBaTh

HOBBIC BHUBI.

0 - o o
120 = Texymmii cj10il — BBIBOAUT HA SKpaH IUAIoroBoe okHO CocCTosiHue CJI0eB, B

KOTOPOM MOZKHO U3MCHUTD IIaPaMCTPhI CYHMICCTBYIOIIUX CJIOCB U CO3- JaTb HOBLIC CJIOH.

2. y
— HaCTpomca rja00ajJbHBIX MNPUBA30K — IO3BOJIACT BKIOYHUTh HWJIWM OTKIIO-

YUTh KaKue-1100 rio0anbHble NPUBSI3KU U HACTPOUTH X PaboTy.

|_ JlokaJbHas cucremMa KOOPpAUHAT — IMO3BOJLICT CO3JaBaTh B TCKYLIEM BHJC UCP-

TCXKa UJIn (I)paFMeHTa PA3ITUMYHBIC JIOKAJIbHBIC CUCTCMbBI KOOPAWHAT.

I OproronajnbHoe YepuyeHHe — CIYKMT I [EPEXOJA B PEXKMM OPTOTOHAILHOIO
YepUyEeHUs.

V4 i
w 203B31 77 KoopamHATBI Kypcopa — 0TOOPaXaoT TEKYILIE 3HA YCHHS KOOp-

JHAT Kypcopa I10 OCSIM B TEKYIIIEH CHCTEME KOOPINHAT.



1.3.1T1anens uncrpymentoB «KommakTHas».

HNucTpymeHTanpHas naHenbr KomMmakTHas oOJjeryaer mepekiltoueHue Me- KTy
MHCTPYMEHTAJIbHBIMU TaHEIAMU M SKOHOMHUT Toje pabouedt obOnactu. I[lanenn
CBOICTB NPeIHA3HAYCHA IS YIIPaBJICHHs IPOLECCOM BBINIOJHEHUS] KOMaHIbl. Bkiagku
ITanesm cBOMCTB cojepkaT HOJS M MEPEKIIoYaTeiy, NP IMOMOIIM KOTOPBIX MOYHO
HETIOCPEACTBEHHO ONpPENEeNIATh apaMeTphl CO3/1aBac- MbIX OOBEKTOB U ONPENENSTh HX
cBoicTBa. KonmmuecTBo BKIJIQJIOK 3aBUCUT OT KOHKPETHOM KoMaHnabl. YTOOBI mepeith Ha
HYKHYIO BKJIQJIKy, HEOOXOJUMO IIEJIKHYTh [0 HEW JieBOM KiaBuiueil Mpimu. Ha pu-
cyHke 1.7 m300pakeHbl KHOMKH, IO3BOJISIONIME MEPEKIIYATECA MEXAY HHCTPYMEH-
TaJIbHBIMU TaHEJSIMU.

- "% KHOIIKA BbI30Ba CTPAHUIIbI KI'€OMETPUSI;

- | 1;,._ KHOIIKA BbI3OBa CTPAHUIIBI KPa3PE3bD»,;

- | s KHOIIKA BbI30Ba CTPAaHUIIbI «OﬁOSHﬂ‘IeHHﬁ»;
KHOIIKA BbI30Ba CTPAHUIEI «KPEAAKTHPOBAHU),
KHOIIKA BbI30Ba CTPpaHUIIbl KT'€OMETPHUSI;
KHOIIKA BbI30Ba CTPAHUIbI KIMTAPAMETPU3ALNUN),
KHOIIKA BbI30Ba CTPAHUIIbI «MU3MEPECHHUSD),
KHOIIKA BbI30Ba CTpaHUIIbl «BbBIACJICHUA))

|
EEFEY

Puc. 1.7. Haznaueane KoMnmakTHOM TaHEH.

1.3.2 Tlaneab nHcTpyMeHTOB «IlaHesb CBOMCTBY.

IlaHesb CBOMCTB CITy)KUT JUIsl YIIPaBJICHUS MMapamMeTpaMy KOMAaHIbl M IpOIlec-
COM WX BBHITIONHEHHUS. [Ipyu 3TOM BO3MOXKHBI pa3inuyHbIe MPEACTABICHUS OJHOW M TOMN
xe Ilanesn cBoiicTB. Hanpumep, Ha puc. 1.8 npencrasieno u3o- Opaxenue Ilanenan
CBOMCTB IIPU BBINOJHEHUU KOMaHAbl OKPYKHOCTb.

Crnesa ot Ilanenm cBoiicTB pacnonoxeHa Ilanenb cnenuaJbHOro ympas Jie-
Hust (puc. 1.8), KoTOpas MO3BOJISET KOHTPOJIMPOBATH MPOIECC BBHIMOIHCHUS TEKYIICH
KOMAaH/IBI.

B Ilanesn cnenuaibHOro ynpaBjeHHsl PacloyOKEeHbl M300pakeHUs cie- ay-

IOIIIMX KHOIIOK:



*" Co3aarb 00beKT — (PUKCUPYET CO3JaBaeMblii WU PeNAKTUPYEMbI 00b-

CKT. HCHOJIIBy@T Cs B TOM ClIydac, €CJIM OTKIIFOUCHO aBTOMATUICCKOC CO31a- HHC 00BEKTA.

e IIpepBaTh KOMaHAy — 3aBepUIACT BBIIOJHEHUE TEKYIIEH KOMAH[bI
BBO/1a WM PEAKTUPOBAHUS OOBEKTA.

| Auto
-+

ABTOMATHYECKOE CO3JaHHe 00beKTOB — (10 yMoOJ4YaHHiO HaxkaTa). Ec-
JH OCTaBUTh 3Ty KHOIKY HAXaToO#, TO BCe OOBEKTHI OYAYT CO3/aBaThCs HEMEMICHHO ITOCTIC
3aJ1aHls HEOOXOIMMOro KOJIMYeCcTBA IapaMeTpoB. Eciv KHONKa He Hakara — IapaMeTphl
MOYKHO BapbHPOBaTh, OLICHUBAs UX MPABUILHOCTD 110 (paH TOMY (KOHTYP B TOHKHX JIMHHSIX )
00BEKTA.

E  Bbizos CIPaBKHU — TO3BOJIACT MOJYYNUTh CIPABKY IO BBIIOJHCHUIO TC- KY-

med KOMaHOEL.

(€] 3anoOMHUTD COCTOSIHHE.

1.3.6. Ilanea» uHCTPpYMEHTOB «I'eomeTpus».
Kaxxnas kHOmNKa maHenu MHCTpyMEHTOB I'eomeTpusi MMeeT CBO€ HAa3HAUYECHUE U
pacimpenue. PacimpeHHble KOMaH bl HO3BOJISIFOT OTy4YaTh U300pKEHUSI ITPUMHUTHBOB
Pa3IIMYHBIMHE CITOCOOAMU (C KCITOITE30BAHUEM PA3TMIHBIX OTIIHIA).

Ha3HaueHne KHOIOK nmaHenau NHCTPYMEHTOB I'eomerpus.

I 4 Touka — CTPOUT MPOU3BOJILHO PACIIOJIOKEHHYIO TOUKY TIPH 3aJaHUU €€ TI0-
JIOKEHHUSL.

dacka — CTPOUT OTPE30K, COSAMHSIONIMH JIBE NIEPECEKAIOLIUECS NPsMbIe. |~

CxpyriieHue — CTPOUT CKPYTJIEHHE MEXIY JABYMs TIEPECEKAIOIIMMHUCS 00beKma-
mu oyeotl okpysxcnocmu. Ha Ilanenu ceoiicme 6 none Paouyc nysicno esecmu 3uave-
HUue paouyca CKpyeleHus U yKazams 08a 00beKma, MedHcoy KOmO- DbIMU HYHCHO NO-
CMpoUums CKpy2ieHue.

= TIpaAMOYroabHHK — CTPOUT TPOU3BOJIBHBIN MIPSIMOYTOJIHHHK.

@Bl Co6parp KOHTYp — mo3BOINSET CPOPMHUPOBATH KOHTYD, NOCIEIOBA- TElb-

HO 00X0/15I IEPECEKAIOITUECS MKy COOOM T€OMETPUUECKUE OOBEKTHI.

% DKBHAMCTAHTA KPUBOI — CTPOMT SKBHIUCTAHTY KaKOTO-THOO reoMeTpuye-



CKOIr'0 0OBEKTA.

Ey IITpuxoBKa — BHINOJHACT IITPUXOBKY 3aMKHYTOT'O KOHTYPA.

J @ vllenrn 177,583 247191 || ¢ s DCH‘:'I‘:' e —
: (3 2 P

Puc. 1.8. Bun [1anesm ¢BOiCTB MpU BHINOJHEHUU KOMaHbI OKPYKHOCTD.

Puc. 1.9. Iloctpoenne oTpeska, mapauieTbHOTO 33 JaHHON TPSIMON

Puc. 1.10 [TocTpoenue oTpe3ka, MeprneHIuKyIIPHOTO 3aJaHHON MPSIMO

1.3.7 PacuiupeHHble KOMaH/bI NaAaHEJIU HHCTPYMEHTOB «[eomeTpus».
s BBI30Ba pAaCIIMPEHHOM ITAHEIW WHCTPYMEHTOB, KaK YK€ YIIOMHUHA- JIOCh
paHee, HEOOXOIMMO yAEpXkaTh JIEBYIO KJIABUIIY MBIIINA HAXATOH Ha HYX- HOM KHOIIKE.
UYepes HEKOTOPOE BpPEMS MOSBUTCS PACUIMPEHHAS MaHEIb UHCT- PYMEHTOB C KHOIIKAMH,
YKa3bIBAIOIIMMU BO3MOKHbIE BAPUAHTHI pAOOTHI.
Bo3MOXHOE WCIIONB30BAaHWE HEKOTOPBIX PACIIMPEHHBIX KOMAaHJ KHOIIKH,

HarpuMep Ompe30K IaHeIu UHCTPYMEHTOB I eomempus 0Ka3aHbl HUXKE!

=2 L6 € 98| paciMpeHHbIe KOMaH/ bl IOCTPOCHHMSI OTPE3Ka:

napaJjjieJibHbIM OTPE30K.

1.4 TlociexoBaTejbHOCTH BBINOJHEHHsSI padouero ueprexa «I[locTpoenue



BHI0BY.

J171s1 TOro 4TOOBI CO3/1aTh HOBBIN JJOKYMEHT, HEOOXOAUMO:

1) 13 BBITIA/IAIOIIETO MeHIO myHKTa Maiisn BeiOpath koMaHay Co3aarh,

2) B NOSBUBIIEMCS AUAJIOTOBOM OKHE HIEJKHYTh MBIIIBIO 10 MUKTOIPAMME
JTOKYMEHTA, KOTOPBIMHYKHO CO3/1aTh, —HepTex.

[locne cozmanust nokymeHnta Yeprtexk mosiBUTCS pabodee Mmoje ¢ U30- Opaxe-
HueM popmara A4 1 HauMeHOBaHHEM depTexka — «Heprtexk 0e3 ume- Hm». CoxpaHute
3TOT JIOKYMEHT, NpucBouB emy ums — «Ilocrpoenmne BH- A0B». /{7151 3TOrO0 HEOOXOAM-
MO:

3)  BeIOpaTh nyHKT Paiia/ CoxpaHUTh KaK...;

4)  yKasaTh B NOSBHMBIIEMCS OKHE IaIKy, I OyaeT COXpaHeH IaHHbINA I10-
KyMeHT (Harpumep, Mou T0KyMEeHTbI);

5) B nosic Ums BBecTu «IlocTpoenne BUIOBY;

6) B nosBusmemcs okHe MHpopmManusi o JOKyMeHTe Ha BKiIaake OOmme
CBeJleHUsl BBEIUTE CBOK (PaMUIIMIO, UM M OTYECTBO M, €CIM HEOO0XOAUMO, KOM-
MEHTapHUH K JOKYMEHTY B OKHE C COOTBETCTBYIOIIIIM HA3BaHUEM.

[Ipn co3manum uepreka MOXKET MO- TpeOoBaThCS M3MEHUTH (opMaT JIHCTA,
mpudT ¥ BHEIIHUNA BUJ OTIECNBHBIX 3JI€- MEHTOB. {7151 3TOr0 HEOOXOAMMO MOTY- YUTh
JOCTyN K HacTpoiikam ¢opmara. J[jisg3Toro:

1) Ha paboyeMm IoJie YepTeka IIETK- HUTE MPaBOM KHOMKOW MBIIHM U W3
nosi- BuBIIErocs wMeHio (puc. 1.12) BeiOepure nyHkT [lapamMerpbl TeKylero

yepTeKa;

JepeEn NOCTROEHKA

Z03AaTk NOKANEHEIA hparkeHT
BrTaEMTE EHEWHMA hparMeHT

MNapaMeTpel TEKYLLEND YepTE%a. ..

MaMepHTE L

Puc. 1.12. Inanorosoe okHo IlapameTpsbi.



2) B nosiBuBLIEMCS auaioroBoM okHe «Ilapamerpwi» BbIOpaTh cTpoky Ila-
paMeTpbI JINCTA, a 3aTeM cTpoky @opmar (puc. 1.13);

3)  INEIKHYTH JIEBOM KHOIKOW MBI MO CTpOKe MOpPMAT; MOSBUTCS JUAJIO-
rOBOE OKHO, B KOTOPOM HEOOXOJMMO yKa3zaTb TpeOyeMblil ¢opmar iucra. 3a- KOHUYUB
BbIOOp (opMmara M €ro OpHUEHTALMI0 Ha pabouyeM Mose, HEOOXOAUMO IIEIKHYTh Ha

kHOTKE OK.

1.4.2 MacmtabupoBanue u300paskeHus

Ha pabGouem moiie Hauaao oTcyeTa KOOPAUHAT BEJETCS OT JIEBOI'O HUXK- HETrO yT-
na yeprexxa. Ha nmanenm Bua ykazaH macmTad u300pakKeHHs  4epTexa KHOIKOW
0989878~ _ Texymmii Macmrad. i M3MeHEHUs MacliTab0a M300paKeHHS HYKHO
yKazaTejleM BKJIOYUTh KHOIKY pacUIMpeHUs U Bbl- OpaTh HEOOXOAMMBIN MaciiTad
(puc. 1.14).

[Ipn HEOOXOIMMOCTH YBEIMYECHUS WM YMEHBIIEHUS (opMaTa yepTexka Mpu pa-
00Te ¢ N300paKEHUSIMU MPOKPYTUTH Kojieco MbIU. Eciu popmar uepTexa HeynauHo
pPacroJIo’KeH Ha paboyeM IoJie IKpaHa, MOKHO Kypco- pOM IE€pEMEIIATh €ro, IIeKas
[0 KHOIIKE #*| UM %! I0JIOCHI MPOKPYTKHJIO TEX IOP, TOKA YEPTEXK HE 3aMET HYKHOE
BaM pacrioioenre. MoHO BOC- T0JTb30BaThesl TAKKe KHONMKOH % — CABMHYTH Ha Ta-
Henu Bua.

Jnga yBenuueHus macmTaba M300paXKeHUsi B OKHE IO- CTPOEHUH MOXHO BOC-
[IOJI30BAaThC MHCTPYMEHTOM YBe- JIMYUTh MACIITA0 PaMKoO#, PacnoJIOKEHHBIM Ha
HNaHea MHCTPYMEHTOB BMA. HY>XHO rpadumueckuM KypcopoM yKa3aTh 00JIaCTh AKpaHa,
M300paXkeHre B KOTOPOIl HEOOXOUMO YBENUYHTh. [Ipyu Mconb30BaHUM 3TOW KOMAH/IBI.
Jl1st TOr0 HEOOXOIUMO:

1) ykasaTh MIETYKOM MBIIIA JIEBBI BEPXHHUM Yrojl OrpaHHMYMBAOIIETO
MPSIMOYTOJIbHUKA;

2) yKka3aTh HpaBbIii HWKHHUA Yrojl MPSMOYrojibHHKA. [lociie 5Toro BhImeIeHHAs

obJacTh OyIeT yBeJInUueHa.
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Puc. 1.13. Inanorosoe okHo IlapameTpsl.

0.383573

0.5
1.0
2.0
3.0
4.0

Puc. 1.14. Komanaa Tekyuuii Mmacmurad u ee pacuimapeHue.

1.4.3 Bpi0Op THIIOB JIMHUI MOCTPOEHUS U300PAKEHHMI.
[Ipu mocTpoeHNH reoMeTpUudecKnX OOBEKTOB BO3MOXKHO HCIOJIB30BAHHUE pa3-
JUYHBIX TUMOB JUHMUH, ycraHoBiIeHHbIX ['OCT 2.303-68. [lns 3TOro muc- Moib3yroT
pacumupenre kHOnku CTHiab, pacnojiokeHHo Ha IlaHenm cBoii- CTB INpU BKIIIOUYE-

HUM COOTBETCTBYIOIICH KHOMKH MHCTpYMeHTabHOU nanenu I'eomerpus (puc. 1.15).
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Puc. 1.15. Beibop TUTIOB JTUHHI.

1.4.4 KomnoHoBka M300pa:keHHii 0CHOBHBIX BHIOB JIETAJIH.

B vHXEHEpHOU IPAaKTUKE IPU BBINIOJIHEHUM YEPTEKEN HAYMHAIOT I0- CTpPOE-
HHSI C KOMIIOHOBKH YEpPTEXKA, OMPEICICHUS KOJIMYECTBA U PACIIONO0KE- HUSI OCHOBHBIX
BU0B. [lol KOMIOHOBKOW MOHMMAaeTCsl TaKO€ pAacIojoXke- Hue H300pakeHUW Ha
YEPTEKE, NpU KOMOPOM pabouee noje 3a- HAMO U300PANCEHUAMU PAGHO- MepHO. /s
usobpasicenusi 2aba- pumublx NPsAMOY20IbHUKOS8 Yelle- CO0OPA3HO UCHOTIb308AMb KO-
maH- 0y Benomozamenvnvie npamwie. Knonka -=.| ee 8v1308a pacnonodicena Ha uh-
cmpymenmanvhou na- xweau I'eomempusn. Bcnomozamenvuvie npamvle npUMeHsaom
0151 MOYHO20 NO3U- YUOHUPOBAHUS epagduyecko2o Kypcopa. Pesynemam pabomul ¢

uncmpymenmom Benomozamenvnan npamasn npeocmasien na puc. 1.16.

Puc. 1.16.
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1.4.5 TlocTpoenune H300paKeHnii OCHOBHBIX BHIOB J1€TAJIM.

Hcxonnble gaHHBIC 1Sl BBINOIHEHUS JJabopaTopHOi padoThl Ne 1 3ama- 1oTcs Kak

B BUJC aKCOHOMETPUYECKOTO M300paXCHHUS JETalId CO BCEMHU HE00- XOAUMBIMH ISt
nocTpoeHus pasmepamu (puc. 1.17 a), Tak U koopauHaTamu Touek (puc. 1.17 0) ee
nByx BUI0B. Ha puc. 1.17 nokazansl 00a BapuaHTa AJis1 PA3IAYHBIX JAETAJCH.

Jlns moctpoeHust n300pakeHUid IeTalu Mo 3aJaHHbBIM pa3MepaM CYIIECTBYET He-
CKOJIbKO BapMaHTOB BBOJA 3HaueHuUll 8 NoJi.

Ilanenu ceoitcme. Paccmompum 06a eapuanma HA npumepe NOCMpOeHusl Om-
peskos. IlepBblii croco0:

a) MEepeMECTUTh Kypcop B TOUKY, KO- Topass Oyaer Hawasom oTpeska. Ilo mepe
nepemenieHust kypcopa B nosie T1 OynyT oToOpaxarbcs KOOpIUHATHI MECTA MOJIO- JKe-
HUSI HA4aJIbHOM TOUKH OTPE3Ka,;

0) MIEIKHYTh MBIIIBIO.

B none T1 aBTtomMatudecku OyayT BHECEHBI 3HAYCHHS KOOPAMHAT yKa3aHHOM
Toukd. Ha mepekitoyarene psaoM ¢ HOJIEM OTOOpa3HUTCS MEPEKPECTUE, YKA3bIBAIOIIEE
Ha TO, 4TO NapaMeTp 3apHKCUPOBaH;

B) TMEPEMECTUTh KypCOp B TOUYKY, KOTopas OyJeT KoHIoM oTpeska. [lo mepe
nepeMenieHus Kypcopa B nojie T2 OynyT yka3blBaTbCsi KOOPJAMHATHI MECTOIMOJIOKEHUS
Kypcopa. OnqHoBpeMeHHO B mosne JjimHa OyAeT YyKa3bIBaThCsl pPACCTOSTHUE OT Hayallb-
HOM TOYKHU OTpe3Ka JJ0 TEKYIIEro MOJ0KEHUs Kypcopa, a B 1ojie YroJ — yroia ¢paHToMa
orpe3ka (puc. 1.18). Jlisi TOYHOTO TO3UIIMOHMPOBAHUS BTOPOW TOUKU 3aJaliTe JJTHHY
OTpe3Ka M Yroj ero HakjioHa K ocu X.

Bropoii croco6 — BBOJI 3HaYEHU KOOPAMHAT TOYEK:

a) INENKHYTh IBaKIbl MbIb0 Ha IlaHesm CBOWCTB B TEKCTOBOM II0JI€ KOOP/IHU-
Hat 1o ocu X. Cojaepxkumoe nojst BeiaenuTcs. OHO JOCTYIHO IJi pEAaKTUPOBAHUS;

0) BBECTH C KJIAaBUATyphl HYKHOE 3HAUYEHHUE KOOPIMHATHI HAYajla OTPE3KaIo ocu X;

B) Haxkath KiaBuiny Tab. Kypcop mepemecTutcsi B TECTOBOE IOJIE KOOPIUHATHI Y.
[lone craner noctymnHo aist pepakTupoBanus. [locne BBojga koopauHaThl Y HaXaTh Kia-

Buity Enter nns gukcanuu BBoAa KOOpAUHAT Havajla OTpe3Ka — TOUKa 1;
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F) AHAJIOTMYHO BBOJHWM 3HAUCHHUA KOOPpAWHAT AJIA KOHEYHOM TOYKH OTpE3KaA.

Puc. 1.17. VicxonHble JaHHBIE 3a/1aHUSIa00paTOPHOM PaOOTHI:
a) I30MeTpUIECKasi MPOCKIIHS ICTATH; 0)KOMILICKCHBINA YePTEXK ICTAIIH.

Hauna 57.6027
Yroa 37.9211

1

Puc. 1.18. IToctpoenue oTpes3ka Mo €ro JJIMHE U YTy HAaKJIOHA.

1.4.6 PenakrupoBaHue M300pasKeHHsI AETAJIM.

Peaaxtop | BolaeriTe Bra  BoTaeka b

CNeUHanEHaA BCTAEKS, .,

¥aanmte 3
PaztHTE 4
CABHD 4
K.anna 4
Aedopmadma

»
Puc. 1.19. Breimmanarommee merio Pemxakrop.
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Puc. 1.20. Brimagaroriiee MeHI0O BbIIeJIUTE.

Gy
K}
&Y
bid
i
IS
A
X
i,
4
L=

Puc. 1.21. UnctpymeHTalIbHAS [TAHETTb.

Puc. 1.22. [TocTpoeHre CHMMETPUYHOTO H300pakeHHUS.

1.4.7 TlocTpoeHue AONMOJTHUTEIHLHOIO BH/AA.
JomonmautenpHbINA BU cTpoutcst B cootBeT- ctBun ¢ ['OCT 2.305-68**. Jlns co-

3IaHUA JONOJIHUTEIHLHOTO BHAA HEOOXOIMMO HC- ITOJIL30BaTh IaHeab Q003HaAUYEHN ,

Ha KOTO- POil BbIOMpaeM I<Horn<y|E Crpeaka B3riasiaa (puc. 1.23).
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Puc. 1.23. UnctpymenTanpHas manenb O003HaYeHHS.

NuctpymeHnTanbHas nanenb IlaHeab ¢BOMCTB MpuoOpeTaeT B, MOKA- 3aHHBIM

Ha puc. 1.24.

@ |kl 142010 | 217308 |[lr2 153616 [227.915 || 3/155616 |229.915 || Taxer L

- 0|
§®|4>\ /

Puc. 1.24. UnctpymenTanbHas nanesins [laness cBoiicTB.

['padmyeckuM KypcopoM yKas3blBaeM MECTO pa3MEUICHHsS CTPEJIKU B3rJs- Ja |
yrod ee HakioHa. Ha unctpymentanbHoM Ilanenn cBoiicTB B nosie TekeT mosiBIsseTCS
HAMKUCh, KOTOpas OyJeT MPOCTAaBJIEHA HA YEPTEXe A1 0003HA- YEHHS TONOJHUTEIBHO-
ro Buja. Eciii ee Hy)KHO U3MEHUTH, IICJIKAIOT MBIIIbIO B Toyie TeKCT U MHCTpyMEH-
TalbHAs TaHEeIh MPUHUMAET BHUJ, MOKazaHHBIM Ha puc. 1.25. [locie storo mosBiseTcs

ANAJIOTOBOC OKHO BBeI[I’ITe TEKCT.

1.4.8 3amosHeHHe OCHOBHOI HAIIMHCH.
Komanga OcHOBHasi HaANmuCh MOXeT ObITh Bbi3BaHa KHonkamu CepBuc / Ila-
pamerpsbl / [lapamerpsl Jucra / OcHOBHasi HAAMKUCh. [Ipyu momMomw 3TOM KOMaHIbI

MOJKHO 3aIIOJHATh OCHOBHYIO HAAIIMCh ABTOMATHUYCCKU UJIN BPYYHYIO.

Puc. 1.25. Bua [1anesu cBoOicTB IIpu U3MEHEHUHU TeKcTa KoMaH sl CTpesika

B3IJISIA.
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Uto0bl OCHOBHASI HA/IMKChH 3AMOJHSIIACh AaBTOMATUYECKH, HEOOXOIMMO TOCTaBUTh
rajo4Ky B OKOIIKe MeTKH CHHXPOHH3HPOBATH OCHOBHYIO Haamuch (puc. 1.26).

[Tynkr Odopmiienne mo3BoIsieT BbIOpaTh TpeOyeMblil CTHIIL OPOPM- JICHUS JIU-
cta B coorBercTBUU ¢ ['OCT. [lo ymMom4aHHIO MCHONB3YETCs cXe- Ma opopMiIeHus rnep-
BOTOJIUCTaKOHCTpYKTOpcKoroyeptexkacoriaacio ['OCT 2.104-68.

J71s1 3anoiHeHus OCHOBHOM HAJIMUCU HEOOXO0IUMO:

1) 0saoicovr wenknyme ne6oil Kiasuuiel Ml HA NOJLe OCHOGHOU HAO NUCU U
OHa npumem 8uo, noxazauHwill Ha puc. 1.27;

2) sanonnume mpebyemvle 2pagbl OCHOGHOU HaAONUCU (Pasmep wpu@dma 6vlou-
paemcs agmomamuieckiL);

3) wWeAKHyTh MBIIbI 10 KHonke Co3aaTk, pacnonoxennoi B Ilanean crenu-

AJBHOT0 YIIPABJCHHUI.

Puc. 1.26. Oxno xomanbl [lapameTtpsbil.
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Puc. 1.27. OcHoBHast HAAIKChH B MPOILIECCE €€ 3al0JTHEHUS.

1.5 3ananue Ha BbINOJHEHHE Ja00pPaTOPHOI padoThl Nel.

«IlocTpoeHue BUIOB»

1. Co3naTh HOBBI TOKYMEHT UepTex.

2. TIpucBanBOHTH UMs YSPTEIKY U COXPAHUTD €TO.

3. BsiOpars popmar ueprexa.

4. BBINOJIHUTE KOMIIOHOBKY 4Y€pTEeKa B COOTBETCTBHU C WCXOJHBIMHU JJAHHBI-
MH.

5. TloctpouTs mociea0BaTeIbHO TOYKH TJIABHOTO BHIA.

6. TlocTpouTh MOCIIEMOBATENIBHO TOYKU BHIA CjieBa (IIOCTPOCHHS HAYHUHACM C
JICBOI'O HUYKHEro yrijia Buja). [Ipu HEOoOXOAMMOCTH MEHSEM MacIHITad M300paKeHHs 1
THUIIbI JINHU K.

7. TloctpouTh H300paXKEHUsSI BHIA CBEPXY, HCIOJB3ys KoMaHIsl Bcmomora-
TeJbHbIE NpPsIMbIe. Tak Kak JeTalb UMEET IUIOCKOCTh CUMMETPHH, BBIIIOJIHSAEM TOCTPO-
€HUS MOJIOBUHBI BUJA.

8. [TloctpouTs BTOPYI0 TMOJOBHHY BHJIa CBEpPXY, HCIOJIB3YsS KOMaHIY
Cummertpus.

9. TloctpouTh AOTMOJHHUTEIBHBIA BUI JCTAIH U €ro 0003HAYCHHE.

10. 3amosHUTh OCHOBHYIO HAIIHKCh.

OkoHYaTENbHBIA PE3YJIBTAT BBIMOIHEHUS J1a0OpaTOPHOM pabOThl MPEa- CTaBJICH

Ha puc. 1.28.
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Puc. 1.28 IIpumep BemonHenus 3ananus «[loctpoenune BUI0B.
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Conep:xanue oTyera:

o & 0D oE

THUTYIbHBIN JIUCT.

ens paboThI.

Kparkue Teopernueckue cBeieHusl.

BrinonHenue 3a1annii ¥ WILTIOCTPALAN B BUJIE CKPUHILIOTOB.

[Topsimok BBIMOTHEHUS! paOOTHI.

KoHTpo/ibHBbIE BOIIPOCHI:

1.
2
3
4.
5
3D?

6.

Kommac 3D?

Kaxkue Tunsl ¢aiiioB MoXHO co3aBaTh B mporpamme Kommnac 3D?
Kak 3amyckaercst nporpamma KOMITAC 3D?

Kakue nokymeHThl MOKHO co3aaBath B Kommac 3D?:

I'ne HaxoauTCst HaYaIO a0COIIOTHOM CUCTEMBI KOOPJIMHAT JAeTaiu?

VYkaxxuTe Kak MOXHO 3aJaTh HapaMmeTpbl ¢opmara B mporpamme Komrac

Kakoii ObiBaeT OpUCHTalUA JTHCTAa YCPTCKA M KaK 3aJaCTCA B IIPOrpaMMme
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JlabopaTtopnasi padora Ne 2
ITocTpoenue conpsiskeHU 1 HAHECEHHE Pa3MEpPoB.
Hesab: n3ydeHUE KOMAaH[, MPEIHA3HAYEHHBIX [JII HAHECEHUS Pa3MEPOB U IIO-

cTpoenue conpspkenuit, cpeacrsamu KOMITAC-3D.

1. KpaTkue TeopeTnueckue cBe1eHH.

1.1 THocrpoenusi conpsikenunii B KOMITIAC-3D.

B vHxeHepHOH MpakTHKE MPU BBITOJIHEHUH YePTEXKEH 0YeHb YaCTO BCTPE- YaeTcs
MIOCTPOEHUE KAcCaTEJIbHBIX K OKPY>KHOCTSIM, a Tak»Ke COMpPSKEHUN — IUIABHBIX MEpexo-
OB OT OJHOW JMHUU K APYrOW, BBINOJHEHHBIX MO AYre OK- PYXKHOCTH.

Jlis BBITIOJIHEHUS! YKa3aHHBIX TeomeTpuyeckux noctpoeHnit B KOMIIAC- 3D
V8 ucmonb3yroTes pacipeHHble KOMaH bl maneau ['eomerpus:

%l — OTpe3sok, kacaTelbHBII K IBYM KPUBBIM;

)

- Opr)KHOCTL, KacarTeJibHast K IBYM KPHUBBIM,

2 q“‘-| — CkpyrJieHue.

ITocTpoeHue KacaTeJbHBIX K IBYM OKPY:KHOCTSIM 32/IaHHBIX PaJUyCOB.
[TocTpoeHne kacaTeNbHBIX K JIBYM OKPYXHOCTSIM 33/IaHHBIX PaJNyCOB IPEICTaB-
neHo Ha puc. 1.1. Buauane pexomeHmyeTCsi M300pa3uTh OCEBbIC JIMHUHU, 33arOIINe
HEHTPBI OKpykHOCcTel (cM. puc. 1.1a). Jlanee HEoOXoaMMO M300pa3HUTh CaMH OKPYXK-
HOCTH, K KOTOPBIM CTPOUTCS KacarenbHas npsimas (puc. 1.10).
[Tycte HEOOXOAMMO MOCTPOUTH KacaTEIbHYIO K JIBYM OKPY)KHOCTSAM, H30- Opa-
KEHHBIM Ha pucyHke 1.1B.

[Topsitok mOCTpOCHMUIA:

26,

1. IllenkHyTh HA MTUKTOIPAMME — OT1pe30ok, KacaTeJqbHbIH K JABYM KpH-

BbIM. YKa3aHHas KOMaHJa SIBJIACTCS PACIHIMPEHHOW KOMAaHJIIOW ITOCTPOCHHSI OTpPE3Ka

npsoii— % < L & € 96|

2.  Vrkazamv epaguueckum xypcopom npouseonvhyto mouxy (mouxa pl) na
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nepeoll OKPYICHOCMU, K KOMOPOU O0IHCHA OblMb NpoB8edeHd KAcamenbHdas Npimas
(puc. 1.16).Yka3aTh rpad)u4ecKuM KypcOpOM MPOM3BOJbHYIO TOUYKY (TOYKa p2) Ha BTO-
PO OKPY’KHOCTH, K KOTOPOU TOJDKHA OBITh POBEICHaKacaTenbHas npsamas (puc. 1.1B).

3. BoiOpath KypcopoM HYXKHYIO KacaTelbHyl0 Ha Trpaduyeckoil 30HE U

-t
IOCJIIKHYTh II0 KHOIIKC - CO3H3TB 00beKT MaHeu CIICHUAJIBHOI'O YIIPAaBJICHUSA

(touka p3) (puc. 1.1B).

4, [I{enkHYTh Ha KHOIIKE @ _ IIpepBaTh KOMaHAY B IAHEIU CHIEIUAIBHO-

IO yIPABJICHHUS.

Puc. 1.1. IlocTtpoenune kacaTelbHBIX K IBYM OKPY>KHOCTSIM.

1.1.2 IlocTpoeHHE OKPY:KHOCTH, KACAOTEJILHOMH K IBYM 32/IaHHBIM OKPYKHO-
CTSIM.

[TopsA0K MOCTPOEHNUI:

e
1)  meNKHYTh Ha OUKTOrpamMMe 4 — OKpPY/KHOCTb, KacaTeJbHAsl K

ABYM KPHUBBIM. YKa3aHHas1 KOMaHJA SIBJSIETCS PACIIMPEHHOM KOMAaHJIOM TIOCTPOE- HUS
oxpyxrocn — @@ @ O T & .

2)  ykazarb rpauYecKMM KypcopoM MpPOM3BOJILHYIO TOUKy (Touka pl) Ha
NICPBOM 33aJJaHHON OKPY)KHOCTH, ¢ KOTOPOW JIOJDKHA KacaThCs MCKOMAas OK- PYKHOCTb(
puc. 2.2a);

3)  ykasarh rpauuecKMM KypcopoM MPOU3BOJILHYIO TOUKy (Touka p2) Ha

BTOpOﬁ BaI[aHHOﬁ OKPYKHOCTH, C KOTOpOﬁ AOJDKHA KaCaTbCA Ta )KC UCKO- MaA OKPYKHOCTb
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(puc.2.2a);

4) B maHeNW CBOWCTB 3a/aTh PAJUyC COINPATAEMON OKPYXKHOCTH (TI0J€ pa-
Jmyc);

5)  BeIOpaTh KypcopoM Ha rpad)MyecKoil 30HE HYKHYIO KacaTelbHYI0 OK-

-+
PYKHOCTB (yKa3aTh TOUKY P3) U IIEJIKHYTh I10 KHOTIKE — Co31ath 00b- €KT TaHeIu

CIIEUAIIFHOTO yIpaBieHus (puc. 2.2a);

6)  IEIKHYTH HA MMKTOrPAMMe @ _ IIpepBarh KOMAaHAY B NIAHEIU CIICLH-
aJIbHOI'O YIIPABJICHUS.

7)yoanuTh HEHYKHYIO YacTh IIOCTPOEHHOM CONpAraeMoil OKpyxHOCTU. Jlis

ATOrO IIETKHYTh Ha KHOIIKE @ — Yceub KPUBYK M yKa3aTb KypcOpoM TOYKH p4 U

pS.

Puc. 2.2. Tloctpoenue OKpy>KHOCTH KacaTelbHON K ABYM OKPY>KHOCTSIM U JBYM

IPSAMBIM.

IocTpoeHue conpsizkeHUs MexKAY ABYMSI NPAMBIMHA

[TocnenoBaTeIbHOCTD TOCTPOEHUIA:
® [IEIKHYTh HA KHOIIKE q&ﬁ-| — Ckpyruenne nanenu I'eomerpus;

e B IlaHesu CBOICTB B COOTBETCTBYIOILEM IOJIE€ 33]1aTh PAJANYC COIPS- KEHUS,
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3a1aTb COOTBCTCTBYIOIINEC IICPCKIIOYATCIIN Ycekatp nmiu He YCeKaTb 3JICMCHThI 1

wi 2 (puc. 1.3);

@ | Pagmyc 10.0 - |3.I'IEME!HT1 Y _ﬁ? |31‘|E:ME:HTE e .)?.-

Puc. 2.3. Ilepexntouarenu [1aHesn CBOMCTB.

® yKa3aTh KypcopoM Ha rpadudeckoil 30He MpsiMbIe, MEX]Ty KOTOPHIMUA CTPOUT-

csi cotpspKeHue (Ha puc. 2.20 370 TOUKH p6 u p7);

L IMICJIKHYTb Ha KHOIIKC @ — HpepBaTL KOMaHAY B IIaHCIIN CIICHHUAJIBHOI'O

yIIpaBIICHUS.

2.2 Hanecenue pazmepos B KOMITIAC-3D V8.
[IpaBuna HaHecenusi pasmepoB Ha deprekax ycranosiieHel ['OCT 2.307-68. Pas-
MEpBI MMOKAa3bIBAIOT TEOMETPUIECKHE BEIMYMHBI OOBEKTOB, PACCTOSIHHS M YTIIBI MEXIY
HUMH, [[19 HaHeceHUs pa3MepoB Ha uepTeke HEOoOXOAMMO Bbl- BECTH M300pakeHue

ctpanuilsl Pa3mepbl KOMIAKTHOM aHesu (puc. 2.4).

Puc. 2.4 Conepxanue nanenu Pa3mepsbl.

[lanens uHCTpyMEHTOB Pa3Mepbl BKIIOYAET ClEeAyrO- MUK HAOOp KHOIOK:
=l ABTOpa3Mep —103BOJISIET TOCTPOUTH pa3Mep, TUII KOTOPOI0 aBTOMA- THYECKHU OIpe-
JeNsieTCsl CUCTEMOM B 3aBHCHMOCTH OT TOTO, Kakue OOBEKThI YKa3aHbI JUIsl IPOCTAHOB-
KM pa3MepoB;

1 JIuHeliHBIA pa3Mep — IPOCTaBIISIET MPOCTOM JTMHEHHBIN pa3Mmep;
=1 @ JlnameTpaJibHbIi pasMep — CTPOUT pa3Mep JUAMETPa OKPYKHOCTH;
[ 7. PaamanbHblii pa3mMep — CTPOUT pasMep paguyca 1yru OKpyKHOCTH,
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=1 i) Yri10B0# pa3Mep — NpOCTaBISIET TPOCTON YIIIOBOU pa3Mep;

tf::J| Pa3mep ayru OKpy:KHOCTH — CTPOUT pa3Mep, XapaKTepU3YIOIUN IyTy OKpY>KHO-

CTH,

= Pa3Mep BBICOTBI—1103BOJIIET CTPOUTH Pa3MEP BBICOTHI.

2.2.1 OdopmiieHue pa3sMepHbIX IPUMUTHBOB.

Pasmepnsiii npumutiie B KOMITAC-3D V8 coctouT U3 ciaeayronmx 3je- MeH-
TOB:

" pa3MepHasi JIMHHUSA — JIMHUS CO CTPEJIKAMHM, BBIIIOJIHEHHAS NMApAJIIENBHO CO-
OTBETCTBYIOIIEMY U3MEPEHUIO (puC. 2.5 a);

" pa3MepHbIe CTPEJIKY;

" BBIHOCHBIE JJUHHUU — IIPOBOSATCS OT 00BbEKTA K PA3MEPHOM JINHUY;

" pa3sMepHbINl TEKCT — TEKCTOBAs CTPOKA, COJEpXkallas BEIUYMHY pa3Mepa U
Ipyryro uHGOpMAaIUIO

" BBLIHOCKH — HCIIOJB3YIOTCS, €CJIM PA3MEPHBIA TEKCT pa3sMELIAacTCs Ha IIOJIKE
(puc. 2.5a).

OdopmiieHre pa3MepHBIX MPUMUTHBOB B I'paUUECKOl cHUCTEME OCYIlle- CTBIIS-
€TCs C MOMOLIBIO [TAPaMETPOB OTPUCOBKU pa3MepoB. [lJisl yCTaHOBKH 1a- paMeTpOB OTpPHU-
COBKH Pa3MEpOB:

e mienkHUTEe B I'1aBHOM MeHI0 o nmyHKTy CepBHC, a 3areM B Boinmagar- mem
MeHI0 110 nyHKTy Ilapamerpsl. [losButcs muanoroBoe okHo Ilapamerpsl ¢ OTKpBITOM
BKJIaIKOU Tekymi ueprex;

e [IIEJIKHUTE 10 yHKTY Pa3mepsl, a 3aTeM 1o nyHKTy [lapameTpsbl.

B mpaBoii yactu nosiButcs nanens Ilapamerpsl OTPUCOBKH pa3MepoB, NOKA3aH-

Has Ha puc. 2.50.
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BrmmocHag muuHA

PazzmepEHe CIpelkH
@ ﬁ® 2 g ]
a3MepHad THHHA £ _@il

cka PaaMepEHE TeKeT

1- EbIX0f, BEEIHOCHEIR NHHKEA

20 -
34 PASMEPHYKD, Hk
2 - ANYHa CTPEMKH, ik A0 -
3 - PACCTOAHWE OT BEIHOCHOMN
AHHMK 40 TEKCTA, 5.0 i
4 - paccToAHME OT pastiepHoi
AMHMM 30 TEKCTA, Mk 1.0 -
5 - BbiMOn pastepHON AHHMY
38 TEKCT, b 20 il
B - gnuHa 3aceqkd, mrd 3.0 -
// / K | . | Crpaeka
a) 2 =

Puc. 2.5. TlapaMeTpsl OTPUCOBKH pa3MEPOB.

Ilanens IlapameTrpbl OTPHCOBKH pPa3MepoB II03BOJISICT HACTPOUTH BHEIIHUMN
BHJ| IIPOCTABIIAEMBIX pasMepoB. s Oosbliero yaoOCTBa B NaHENW BKJIFOYEH IOSIC-
HAIOIMK pUCyHOK. [lapameTpaMu OTpHCOBKM pa3MEpPOB SIBIISFOTCS:

— BBIXOJ] BBIHOCHOW JINHUH 32 Pa3MEPHYIO, MM;

— JUIMHA CTPEJKHU, MM;

— PacCTOSIHWE OT BBIHOCHOM JIMHUU J10 TEKCTA, MM;

— PaCCTOSIHUE OT pa3MEPHOU JIMHUU J0 TEKCTA, MM;

— BBIXOJI Pa3MEPHOU JIMHUU 3a TEKCT, MM;

— JUIMHA 3aC€YKHU, MM.

MoxkHO HUCIIONB30BaTh 3HAYEHHUsI MApaMeTpPOB II0 YMOJIYAHMIO, @ MOKHO BBE-
CTU WM BBIOpaTh MX M3 PACKPBIBAIOIIMXCS CNHMCKOB. BBeneH- Hble 3HaueHus OyayT

N00aBISITECS B CHUCOK M COXPAHATHCA B TeUeHUE ceaHca pabotsl cuctembl KOM-

ITAC.

2.2.2 3aganne TOYHOCTEH pPa3MePHBIX HATIMCEN.

JIns 3apaHust TOUHOCTEN pa3sMEPHBIX HAIIIACE:
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. menkaure B I'maBHom meHro no nyHkty Cepsue, a 3areM B Bbinma- na-
wimeM MeHo 1o nyHkty Ilapamerpsl. [losButcs numanoroBoe okHo Ilapa- merpsl C
OTKPBITOM BKIIAAKON TeKy1umMi yepTex;

° HIETKHUTE N0 MyHKTY Pa3mepsl, a 3ateM TouHocTu. B mipaBoii yactu mno-
ABUTCS MaHedb To4HOCTH pa3MepHbIX Haanmuced (YCIOBUMCS B JalbHEW- IIEM AJis
KpPaTKOCTH W3JIOKEHUSI YKa3aHHBIE BBIIIE MYHKTHI 3aMKUChIBATh BUAe cxembl Cepsuc ,
IMapamerpsl , Pazmepbi, Tounocrn). Jlance HE0OXOIUMO YCTaHOBHUTH IS Pa3MEPHBIX

Ha/IIACEH YUCITO 3HAKOB TIocJIe 3amsaroi  (puc. 2.6a).

2.2.3 3ajaHue mapaMeTpPoOB Pa3MePHBIX HATIMMCEN.

JI1s ycTaHOBKM IIapaMeTpoB Pa3MEpPHOM HANIMCU IIEIKHUTE [0 ITyHKTaM I1aJa-
FOLIEr0 MEHIO U OTKPBITOM BKIaAKH TeKyni yeprex Cepsuc,Ilapamerpsl,Pazmepsl,
Hapnucs. B nipaBoit yactu nosButca nanens [lapamerpbl pa3MepHOl HaANUCH,
npecTaBlIeHHast Hapuc. 2.6.

[Tanens IlapamMeTpbl pa3MepHOM HAANMMCH II03BOJSIET HA3HAYWTH Mapa- MET-
pbl, KOTOpbIE OYAYT UCIOIb30BATHCS IO YMOIYAHUIO TIPU BBOZE TEKCTOBBIX ()ParMEHTOB B
JTOKYMEHTHI.

J171s yCTaHOBKH HY>KHOTO IpU(Ta:

e IenKHUTE B packpbiBaromemMmces crnucke HIpu¢gr no crpenke, Hampas-
JICHHOW BHHU3. HaCTUYHO PACKPOETCs CIMCOK, YCTAaHOBJICHHBIX B CHUCTEME
mpudTOoB;

® [ICJIIKHUTE MBIIIBIO 110 Hy)kHOMY mipudTy. B oxne Ilpumep Oyner mo- ka-
3aH BUJI BRLIOPAHHOTO MIPU(PTA;

e pienkHuTe o kHonke OK 11t moATBep K AeHUS CIEITaHHOTO BBIOOpA.

PackpsiBatomiuiics cnicok BeicoTa, MM, CITY>KUT JJIsl yCTaHOBKHU BBICOTHI HIpudra
HaanucH. PackpeiBatromuiicss crimcok CysKeHHe, MM CIYXHUT JUI yC- TaHOBKM BEJH-
yuHbl cyxkeHus. TexcroBoe moisie Iar cTpok, MM CIIy>)KUT [Uisi BBEICHUS 3HAYECHUS
paccTostHus (B MAJUITMMETpAx) MexAy crpokamu Tekcta. Onaxku Kypceus, KupHbiid,

IHoa4epkHyTBIM yCTaHABIMBAIOT BUA Haanucu. llocie 3aBepiueHus HACTPOWKH mapa-
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MeTpoBTEKCTaHAKMUTEKHONIKY OK.

2.2.4 JIuneiinbie pasMepsl.

IIaHeab ¢BOMCTB KOMaHJ MPOCTAHOBKY JUHEHWHBIX Pa3MEpPOB UMEET JIBE 3aKJIaJl-
ku (puc. 2.4). 3aknaaka Pa3mep mo3BoseT 3a7aBaTh MOJ0KEHUE Xa- PAKTEPHBIX TOYCK
pa3zMepa, YIpaBJsIiTh €r0 OpPUEHTAIMEeN U COJIEp/KaHUEM pa3MEpPHOW HAAMHUCH. 3akiaaka
IapameTpsbl mNpenHa3HaueHa i HACTPOMKH OTOOpPAKEHMSI CO37aBAEMbIX Pa3MEPOB.
[IpocTaHOBKa JIMHEWMHOrO pa3Mepa HAYMHAETCS C 3aJaHUS TOYEK MPUBSI3KH BBIHOCHBIX
nuHudA. Eclii TOUYKU TIPUBS3KUA MPUHAJICKAT OAHOMY OOBEKTY (OTPE3KYy WM JyTre), TO
yI0OHO TIOJB30BaThCSl ABTOMATUYECKOW MPUBS3KOM pa3Mepa K TPaHUYHBIM TOYKaM
amoz20 obvexma ¢ nomowwio knonku Bl Belbop 6azo60z0 odvekma na namenu cheyu-

AJIbHO20 HA3HAYEHUAL.

TouHOCTH paztepHE HALnUCed MapareTpel pasmMepHOR HagmHcK
~ NuHelHRIE pasmepe Wpncr If[‘ GOST bpe & j
YHucno FHEKOE NOCAE SaNATOM |2 3
E PastepPHbIX HAOMMCAR = [T DTAM43ETCA OT WPKHETA N0 Y0 AaHHD
[ MokaskiBaTs HESHAYALME HYNW NOCAE SaNETO6
- BricoTa, ik |5-DD 'I Uger...
— Hrnoekle paztepe! Iﬁ v
P P Cymetie 1.00 = Iv Kypcue
= [pagycel = MuHyTel = CexyHael I Kupreii
Wl &r cTpok, kikd I?-DD [ MoguepkHyTER
Mprep
Harep, HaukHaA ¢ koTopora
HE BHOCMTE KBaNUTET |-| 3:
B Pa3HMEPHYD HAANMcE
¥ Mokaskisark sce Aggﬁﬁﬂﬁg
Qg OTmeHa Cnpaeka ok | OTreHa | Crpagka

Puc. 2.6. Oxna «TouHocTu padmepHbix Haanucein» u «Ilapamerpsl pa3mep-

HBIX HaAIHUCeH»

JI1si IpOCTaHOBKM JIMHEWHOT O pa3Mepa He0OX0IUMO:

1. IllenkHyTh HA KHOIIKE 1 nuseitasit pasmep.
2. B IlaHenm cBOWMCTB 3a1aTh BEPTUKAIbHBIN, TOPU3OHTAIBHBIN WM I1a-
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pajuienbHbIN pasMep (puc. 2.7).

TMUHERHEI pastep

O o B N B N 1 A

7 B3 B) Jv\Pasmep ANapameTpil /

Puc. 2.7. Bua IlaHeu ¢cBOMCTB TpY HAHECEHUH JIMHEHHBIX Pa3MEPOB.

3. Vkazath rpaduIecKuM KypcopoM Touky pl — Hayaso mNepBOW BbI-
HOCHOM JnHuu (puc.2.8a).

4. VYxazaTp rpadMuecKuM Kypcopom TOYKY P2 — Hayajio BTOPOM BBI-
HOCHOU JIMHUMU.

5. VYkazarb rpadHUECKHUM KypPCOPOM TOYKY P3 — MOJIOXKEHUE pa3Mep- HOM

JIMHHUH.

Puc. 2.8. Bapuanmul Hanecenue tuHetiHbIX pazmepos.

JInsg HaHeceHus JIMHEHHOro pa3Mepa CO 3HaKOM JuaMeTrpa U Ha mojike (puc.
2.80) HEoOXOAMMO TMOCIIE 3aJaHus JIBYX TOYEK Hauaja BBIHOCHBIX JuHMHN (Touek pl u
p2) menkHyTh rpadudeckuM KypcopoMm B okHe Teker IlaHenm cBoiicTB, 3aTeM B
OKHe 3a/laHue pa3MepPHOii HANMUCH yKa3aTh HEOOXOAUMBIN crMBOI (puc. 2.9a).

Jlns n300pakeHUsT pa3Mepa ¢ MoJKOH HeoOxoaumo ykaszath B [lanenu cBoiicTB

sanemeHnT Ilapamerpsnl. [lanee HeoOX0quMO yKa3aTh HY>KHYIO OIIIMIO: HA MOJIKE BJIEBO,
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HA MoJIKe BOPAaBo ... (puc. 2.90).

JIns HaHeceHWs JIMHEWHOIO pa3Mepa CO 3HAKOM JHaMeTpa C YKa3aHHEM KO-
JIMYECTBA OTBEPCTHH (CM. puc. 2.9B) HE0OXOAUMO IOCIIE 3a/laHUs IBYX TO- YEK Hadala
BBIHOCHBIX JTMHHU (Touek pl u p2) menkHyTh rpadguyeckuM KypcopoM B okHe Teker

ITanean CBOﬁCTB, B OKHC Banaﬂue pa3MepH0ifl HAAIIUCHA YKa3aTb CHUMBOJI 3HAKa

IUaMEeTpa, a 3aTeM IIEIKHYTh Ha KHOIIKE « | u B oxue Texer 1oJ pa3MepHOM

HAANHUChI0 HaOpaTh TeKCT 2 oTB. [locie aroro menkHyTh Ha kHonke OK (puc. 2.9a).
2.2.5 Pa3mepsbl pajinycoB U IHAMETPOB.

Pacmipennas maHenb pajuaibHBIX Pa3MEPOB COAEPKUT KOMaHMIBI IMPO-

CTAaHOBKH /). — IIPOCTOrO PajuaJbHOrO pasMepa U PaaHMaIbHOIO pasMepa —
). ¢ usnoMom pa3MEpHON JIMHUM.

JInst HaHeceHH s pa3MepOB paauyca WiIH ThaMeTpaHEe00X0IUMO:

1)  mwenkHyTh Ha nukTorpamMMe . Paau- anbHBIE pasMep WM @ Ana-
MeTpaJib- Hblii pa3Mmep;

2)  ykasarb rpauuUecKUM KypcOpOM TOYKY Ha H300pake- HHMH IyI'd KM
okpyxxHocTu — Touka pl (puc. 2.10a, 6);

3)  ykasarh rpaMUecKUM  KypcOpPOM TOUKY, OINPEAESIONLYIO IOJ0KEHHE

pPa3MEPHON JIMHUHM - TOUKA P2.
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||-A-{ AETOMAT HHECK O
le =0, Pyunoe
|..|_Q_|..| Ha nonke, ensso
|.q_zE_|..| Ha nonke, enpaeo
L.ﬂ_q Ha nonke, seepy
I |"'T"1 Ha nonke, BHWs

2o A MapamaTpkl

Puc. 2.9. Conepxanne okHa 3ajaHue pa3MepHoii Haanucu 1 3akiaaaku [lapa-

METPBI.

2.2.6 YraoBoii pa3mep.

Puc.2.10. Hanecenuepa3mepoB ayrH, AHAMETPa OKPY>KHOCTH U YTIIOBOTO pa3Me-

pa.
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[Tanens paCHIMpCHHBIX KOMAaHA BBOJAd YIJIOBBIX pPasMCpPOB BKIIOYACT B CC- Os1

B _ YrioBoii pa3mep, B yYraosoii pa3Mep oT oOureil 0a3swbl, & _ Vraosoii

LeNHOM pa3mep, % _ Vraosoii pa3Mep ¢ o0wLIeill pa3MepHON JIMHM- €H, ™ yr-
JIOBO# pa3Mep ¢ o0pbiBoM. [laHenb cBOWCTB IIpU BBOJE YIVIOBBIX PAa3MEPOB COMAEP-
KUT TIOJISI BBOJA W NepeKatoyament, no3eonaiouwue 3a0a-  6ams NON0NHCEHUe Xapakmep-

HbIX MOYeK pasmepd, YNpAeisims €20 OpueHmayuel U COOepHCaAHUeM pa3MepHoll
naonucu (puc. 2.11). Ilo ymonuanuio cucmema cmpoum yenoeou pamep — 4l ons

ocmpuix yenos. llepexmouamensy muna pasmepa— =t cmpoum pasmep HA MAKCUMATIb-
nwiii (mynoti) yeon, a nepe- knouamens— %% coszdaem pazmep 6onvuie 180°.

J11st HaHECEHUST yTII0OBOTO pa3Mepa He0OX0IUMO:

1) IeNKHYTh HA KHOIKE e — YriioBou pasmep;

2) ykasarh rpau4ecKMM KypCOPOM TOUKY Ha W300paKEHMU IEPBOM MPSIMOM
—Ttouka p1 (puc. 2.10B);

3) ykasarh rpaguYecKMM KypCOPOM TOUKY Ha H300pPaKEHHH BTOPOM MPSIMOM
—touka p2 (puc. 2.10B);

4) ykazath rpa@uuecKuM KypCOPOM TOYKY, OINPEAEISIONIYIO MOJIOXKEHHE pas3-

MepHOM JInHuK — Touka p3 (puc. 2.10B).

2.3 Tlopsaok BHINOJHEHHUS] J1A00PaTOPHOH PpadoThl «OuepTaHUsl TeXHHYe-
ckux gopm»

1. BoiOpath hopmaT A3 ¢ OCHOBHOU HAAMUCHIO BAOJb KOPOTKOI CTOPO- HBI.

2. W3o6pasuts oceBbie unun (puc.2.12a).

JnsaToro:

a) aKTUBU3UPOBaTh ITaHeNb I'eomeTpus;

0) menkHyTh o nuKTOorpamme OTpe3okK, 3a7ath cTwib JuHUM OceBasi, a 3aTeM

n300pa3uTh oceBble JauHUU (puc. 2.12a). Ilpu hopMupoBaHUU H300pAKEHHI OCEBBIX

JIMHUM HKCTOJIb30BaTh PACIIMPEHHYIO KOMaHIy 4

P W ara |

— IlapajieJbHbIH OTPE30K —

B Ilanenu cBOiicTB 33a/1aTh PACCTOSTHUE MEXAY OCEBBIMH JIMHUSIMH. M300paxe-
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HHUsI BCPTHUKAJIBHBIX W I'OPU30HTAJIBHBIX JIMHUH PEKOMCHAYCTCA BBIINIOJIHATL IMIPH BKIIIO-

I
YeHHOM pekuMme = — OpToroHajibHoe yepuenue manenu Tekyiee cocTosiHue.
3. N300pa3uth 3amaHHble OKpY:KHOCTH (pHc. 2.12a). s TOYHOro yka- 3aHus

TOUYEK MCIOJIb30BaTh 00bekTHYIO TMpuBs3Ky Ilepeceuenme. [Iyiss 3TOro IIENKHYTH Ha

KHOIIKE — YcTaHOBKA TJ100QJbHBIX MPUBA30K U B OT- KPBIBIIEMCS OKHE yCTa-
HoBUTH oniuto Ilepeceuenue.

4, Ilocmpoums oxkpyscHocmu, KacamenbHvle K 3A0AHHbLIM OKPYICHOCMAM (PUc.

-
2.126). JIna smo2o ucnonwzoeams komandy 4l — Kacamenvhan oKkpyscnocms Kk 06ym

KpUuegviMm.
5.Voanumv nenyscuvie wacmu okpysxcnocmeii. Hcnonvzosams komandy 7o —
Yceuv kpueyro nanenu Peoakmuposanusn (puc. 2.12 g).
6. [TocTpouTth ayry OKpy>KHOCTH M Ha 3aJaHHOM YJAJIEHHUU OT BHEIIHE- TO

KOHTypa M TPsAMYIO0 N, MapauieibHyl0 BEPTHKATBLHOH ocu cummerpun  (puc. 2.12 r).

Hcnons3zoBate KOMaHmy v IKBHAMCTAHTa KpuBOM nanemu I'eomerpus.

1. [TocTpouTh compspKeHUs MEXKIY ONPsIMOM N U Iyrod OKpyKHOCTH M. [l
MOCTPOEHHUS CONPSHKEHUM HMCHOJIb30BaTh KOMaHIY q\‘-| — Ckpyraenue (puc. 2.12 n,

8. [TocTpouTh OKpPYKHOCTH U KacaTelbHble K HUM. /[l mocTpoeHus ka- ca-
TEJIbHBIX HCMOJIB30BATH OMIUIO 7, OTpe30k, KacaTeJbHbIN K ABYM KPHUBBIM
(puc. 2.123, n).

9. Y 1anuTh HEHYKHBIE YACTH OKPY>KHOCTH € UCIIOJIb30BAHUEM KOMaH/IbI

7% — Yceun kpuBymo (puc. 2.12Kk).

10.  YcTaHOBUTH TOYHOCTH Pa3MEPHBIX HAAMUCEH — YMCIIO 3HAKOB TOCIE 3aris-
toii 0 (puc. 2.12) (cMm. 1 2.1.2). BIMosHUTE H300paXKeHUsT pa3MepOB.

11. 3amosHUTH OCHOBHYIO HAIIMHCh.

[Tpumep BbIMOTHEHHON PaOOTHI TIPEICTaBICH Ha puc. 2.13.
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Puc.2.12. [TocnenoBaTenbHOCTD BHINOIHEHHS 1a00PATOPHOM pabOTHI,
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Puc. 2.13. [Ipumep BoinoaHEHUS paboThl «QUuepTaHue TeXHUYECKUX Gopmy.
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VHJUBUIYAJBHBIE 3ATAHUA K JABOPATOPHOM PABOTE Ne2

Ha geprexe dopmata A4 BBINOIHUTH B COOTBETCTBUU C HOMEPOM BapHaHTa yep-

TCK KPBIIIKHW, HAHCCTHU Ppa3sMCpPhI, 3alI0OJTHUTb OCHOBHYIO HAIIIUCh.

BapuaHm Nl Kpblika
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BapuaHm N&  KpbLika
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BapuaHm N Kpptika
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Bapliahm NG Kpptika
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Bapuarsm N°7 - Apsika
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Bapuan N°9 - Apeika
R0

——

Bapuarm N°10 - Apeiika
R0

40



Coaep:xkanue 0oT4eTa

TUTYJIBbHBIN JIUCT.
Ienp paboTHI.
Kpartkue TeopeTnyeckre CBEICHHUS.

BrinosiHeHne 3a/1aHU U MWILTIOCTPAMK B BUAE CKPUHILIOTOB.

o & 0N oRE

[Tops 10K BBIMOIHEHUS PaOOTHI.

KOHTpOJILHBIE BOIIPOCHI:

1 C nmoMolIpio KaKux KOMaH,1 MOYKHO 3alOJIHUTh OCHOBHYIO HAJIITMCh yepTexa?

2 B geM pa3HuIla MeXIy JTOKaTLHBIMH M TJ1I00aTbHBIMH TPUBSI3KaAMH?

3. Kakune napamerpsl nmeeT komanna CKpyriieHUE?

4 ITo xakoil komaHje Ha MaHeau PemakTHpOBaHMUS MOYKHO YIAJIUTh JIMIITHHE dJIe-
MEHTBI Ha YepTexe?

5. HazoBute ocHOBHBIE 37eMeHTHl HHTepdelica cucteMbl TpexMmepHoro (3D) TBep-

AO0TCJIbHOI'O MOACIMPOBAHHNA, UX HASHAYCHHC.

Cnucok JauTepaTypsl
1. Atromartuzaius pabotsl B KOMITAC-I'padguk (+ CD-ROM): Anaronuii I'epa-
cuMmoB — MockBa, bXB-IlerepOypr, 2010 r.- 608 c.
2. Komnac-3D V10 (+ CD-ROM): Amnaronmit I'epacumoB — MockBa, BXB-
[TerepOypr, 2008 r.- 976 c.
3. Kommac-3D V11 na mpumepax (+ DVD-ROM): IlaBen Tanamait — Mocksa,
BXB-Ilerepoypr, 2010 r.- 616 c.
4, Kommac-3D V11. Ionnoe pykoBoacto (+ DVD-ROM): H. B. XKapxkos, M. A.

Musees, P. I'. IIpokaun — MockBa, Hayka u Texauka, 2010 r.- 688 c.
5. Kommnac-3D V9 na mpumepax (+ CD-ROM): ITasen Tananait — Mocksa, bXB-
[TerepOypr, 2008 .- 592 c.
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