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1. IEJb U 3ATJAYU MPAKTUYECKHNX 3AHSATHIA

Lenvio TpPaKTUYECKUX 3aHATHH 1O auciuruimHe «CUCTeMbl aBTOMATHU3WPOBAHHOTO
MPOEKTUPOBAHUS TEXHOJIOTUUYECKMX MAlINH U arperaroB MUIIEBONW MPOMBIIIJIEHHOCTH SBIISETCS
3aKpeIUICHUE TEOPETUYCCKUX 3HAHHIMA, TTOTYYEHHBIX B XO€ JTCKIIMOHHBIX 3aHSITHA.

3adauamu MPaKTUYECKUX 3aHITHI SBISIOTCS:

- uzyuenue unrepgpeiica CAITP KOMITAC 3D 1 0CHOBHBIX IPUEMOB pabOThI B CHCTEME;

- U3y4YeHHe OOIIMX MPUHIUIIOB CO3/JaHHsI POCTPAHCTBEHHBIX MOJIEIIEH;

- oBJaieHue npueMamu padotel ¢ oubmmorekamu KOMITAC 'PADUK,;

- OCBOCHHME TPHEMOB aBTOMATH3WPOBAHHOW pa3pabOTKM MPOEKTHOW TEXHUYECKOMN
JOKYMEHTAI[MU Ha KOHCTPYKIIMH TEXHOJIOTHYECKUX MAIIMH U 000PYyI0BaHMUS;

2. TEMATHUKA U KPATKOE COAEP/KAHUE
MPAKTUYECKUX 3AHATUI

HpaKTI/I‘IeCKI/Ie 3aHATUA OJI1 OCBOCHHUA AV CHUIIIMHBI BKIIIOYAIOT CIICAYIOIINEC TCMBI.

Tema Ne 1. CAIIP KOMIIAC 3D. Humepdgheiic cucmemul, 0cHosHble
npuemwl padomot

IIpu pabore B KOMIIAC-TPADUK ocHOBHOE yIpaBiieHHE OCYIIECTBISIETCS MpU
IIOMOIIM yKa3aTessl Mbly. [Ipu HaBeaeHNU Kypcopa Ha MUKTOrpaMMy aBTOMAaTUYECKH PAJIOM C
HEHl MOsBIIAETCS BCIUIBIBAIONIAs IMOJICKAa3Ka, YTO O0JIeryaeT OCBOCHHME CUCTeMbl. Hekoropsie
KOMAaH/Ibl MOTYT OBITb HEAOCTYIHBI [l BEIOOpA. DTO TaK Ha3bIBA€MbIE 3aIPEIICHHbIE KOMaH/IbI,
JUIsl KOTOPBIX B JaHHBI MOMEHT BPEMEHU OTCYTCTBYIOT YCJIOBUS UX BBIIIOJIHEHUS.
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& ¢ KacaTenbHbiii OTPE30K Yepes BHELHIOW TOYKY

OTpes0K, KaCaTenkHblA K KPHBOH
— Yepes TOUKY, He NpPUHaLNEXELYID
3TOMH KPUEOH

a2t » 4 ALEB

I/IHCTPYMGHTa.HBHa}I IIaHCJIb JJI1 BBOAA OI[Ha U3 MeCTu paBHOBHI[HOCTeﬁ KOMaH/bI
reoMeTpuHU «OTpe3ok»

[Tanens umeet pacmupenHble koMauabl. Hampumep, kHomka «BBoa oTpe3kay Mmo3BOIsIeT
BBI3BaTh JOMOJHUTEIBHYIO TMaHedh M3 MIECTH KOMaHJ Pa3IMYHBIX BApUAHTOB TMOCTPOCHUS
orpeska. [locre HakaTHs KHONKM OHA CTAHOBUTCS IMOJICBEYEHHOM, CIIEIOBATEIBHO — CHCTEMA
rOTOBa K MOCTPOEHUIO oTpe3ka. [Ipu 3TOM MOSIBIIIETCSl CTPOKA MapaMeTpOB OOBEKTa MPU BBOJIE
OTpe3Ka.
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YK2XMTE KOHEYHYID TOYKY OTPE3Ka UMW BBEANTE ee KOODAWHATH

Crtpoka mapamMeTpoB IIpH BBOJIE OTpe3Ka

[TocTpoenne oTpe3ka HaYMHAETCSA C YKa3aHHS KOOPIWHAT HAYaJIBHOW TOYKU M BBIOOpA
ctunss JmHMKM (kiaBumia «lloms cTums»): ocHOBHas (IO YMOJIYAaHMIO), TOHKas, OCEBas,
mrpuxoBas U Ap. [locTpoeHue APYyrux reoMEeTpUYeCKUX MPUMUTHBOB MPOBOJSAT aHAIOTHYHO,
YUUTBIBAS Pa3IN4Ms TIPU BBOJIE MAPAMETPOB (IUAMETP, PAIUYC, IIEHTP U T.1.)

B cucreme umerorcs psa Ipyrux KOMaH] MOCTPOCHUS T€OMETPHUYECKHX MPUMHTHBOB:
«®Dackay, «Ckpyrienuey, «lltpuxoBkay (¢ 3aJaHHEM II1ara IMTPUXOBKHU H yTIIa).

BaxHpIM MOMEHTOM B pa3paboTKe pabodero 4epTeka JeTalH SBISCTCS PeIaKTHPOBAHHE
YyepTerka, OCYIIECTBISIEMOE COTIaCHO KOMaH /1aM MaHen «PenakTupoBaHuey.
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31 Konma No OKpPYMHOCTH

KOMMPOBAHWE BhIJEEHHbIX
00LEKTOB N0 OKPYXHOCTH

[Tanens uHCcTpyMEHTOB «PegakTupoBaHue»

Bo3MOXHBI IpU 3TOM pa3IudHbIe Onepanuu (CABUT, TOBOPOT, MACIITAOUPOBAHKE H JP.).
Kpome Toro, npu pegakTUpoBaHUU BO3MOXKHBI yJaJeHHE C YepTeka JIMITHUX OOBEKTOB WM UX
yacTeil, nepeMerieHue 00bEKTOB Ha MOJIe YepTexka.
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OKHO peaKTUPOBAHUS Pa3MEPHOM OxkHO BBIOOpA KBATUTETA
HAICH



3aKITI0YNTEIBLHOM Onepaluei MpOeKTUPOBAHUS SIBISIETCS 0(pOpMIIEHHE YePTEka, KOTopast
BKJIIOYAET HAHECEHUE Pa3MEPOB, TEXHOJIOTHYECKUX O0O3HAYCHUH, TEXHUUECKUX TpeOOBaHMN U
np. KOMITAC-T'PA®HUK no3BoJisieT HAHOCUTh BCE TUITBI pa3MepoB, npeaycMoTpeHHbIx ECK/I.
Jlig penakTUpoBaHUs pa3MEpHOM HAANKMCH B IpOrpaMMe HUMeEETcsl crnenuainbHoe OkHo. C
MOMOIIIBIO ATOTO OKHA MOKHO c(hOpMHUPOBATh JIFOOOM TEKCT pazMepHOi Haamucu. Kpome Toro,
Ha)kaB Ha KiaBuiy «KBamuTET», MOXHO BBHIOPATh C MOMOIINBIO TOTIOJTHUTENHHO MOSBUBILIETOCS
Ha DJKpaHE [MaJOroBOr0 OKHAa HEOOXOJUMBIH KBAJIUTET TOYHOCTH, IIOCIE YEro cucrema
ABTOMATUYECKHU 33Ja€T 3HAUE€HUE OTKJIOHEHUH B 3aBUCUMOCTH OT BEJIMYMHBI pa3Mepa.

Jns ykazaHHsl MIEpOXOBATOCTH MOBEPXHOCTEM HA SKpaH BBIBOJMTCS CIICIUATbHBIA 3HAK
KOMaHIoM wu3 MeH «BcraBka—HeykasanHas mepoxoBarocTe». B auanoroBom oOxHe
HEoOXOJUMO CHayalla BbIOpaTh THUI 3HaKa, a 3aTeM 3HAaueHue IIepOXOBAaTOCTH U3
IIPEII0JIaraéMOr0 CIIMCKA.
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Tun 3HakKa

V ¥ ¥ [Coma]

Yoamme
Cnpaexa
[loBaEMTE 3HaK B ckofikax

TexkcT

JIns BBOJA OTHOW WJIM HECKOJIBKMX TEKCTOBBIX HAIIMCEHW HA YEPTEXKE CIYKUT KOMaHAA
«Tekcty, BbI3pIBaeMasi OJHOMMEHHOM KHONKOW HA MHCTPYMEHTAIbHOMN MaHEeIH.

Jlnis co3manus TeXHUYECKHX TpeOoBaHUi B MeHIO «BcTaBka» MmpemycMOTpeHa KOMaHa
«TexHuueckue TpeOOBaAHUN Y.

OCHOBHBIE 3JIEMEHTHI OKHA YKa3aHbI IIUPpaMHu.
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1-3aroa0BOK OKHA — COACPIKUT HA3BAHUC NTOKYMCHTA

2- CTPOKa MCHIO — B Hel PAaCIIOJIOKCHBI BCC OCHOBHBIC MCHIO CUCTCMBI, B Ka’)KIOM MCHIO
XPaHATCA CBA3aHHBIC C HUM KOMaH/bI.

3-maHeNb YNpaBJiIeHUs — B He cOOpaHbl KOMaH Ibl, KOTOPbIE YacTO YIOTPEOIISIOTCS IPU
pabote ¢ cucTeMoii.

4- KHOIIKM yNpaBJIEHUS OKHAMM.
5- maHeNnb NePEeKII0YEHNs — IPOU3BOIUT MEPEKIIIOUCHUE MEXKY TaHEISIMU

6'HaH€HB HHCTPYMCHTOB — COCTOUT U3 HECKOJILKUX OTACIBHBIX CTPaHUIL (HaHeHB
TE€OMETPHUH, Pa3MEPOB, PEIAKTUPOBAHUS U JIP.)

7-CTpoKa COCTOSIHUS 00BEKTa — YKa3bIBaeT mapaMeTpbl 00bEKTa
8-Tekyire KOOpIUHATHI

9- mone ueptexka ¢ pamMkoit (popmat A4).
NHCTPYMEHTAJIBHBIE ITAHEJIM KOMIIAC.

I/IHCTPYMGHTaJIBHa}I IIaHCJIb HAaXOAUTCA B JICBOM YaCTH I'JIaBHOT'O OKHA U COCTOUT U3 ABYX
yacTeil. B BepxHelt yacTu pacnoyioKeHbI IeBSITh KHOIOK MepeKIItouaTeseii pe:)KuMoB paboThI, a B
HIDKHEHW 4acTH — HaHelIb TOro peiKumMa pa6OTI>I, NEPCKIOYATCIIb KOTOPOI'O0 HAXOAUTCA B
Ha)KaTOM COCTOSIHHH.

OTnenbHbIE KHOMKY B MTPABOI HWKHEH YacTH UMEIOT HEOOJIbIION YepHBIN TPEYTOIbHHUK.
[Tpy menyke MBIIBIO HA TAKOM KHOIIKE U yJIEP’KaHUU €€ B HA)KaTOM COCTOSIHUH HEKOTOPOE
BpeMs PAZOM C HEH MOSBIIAECTCS HOBBIN Psifi KHOIIOK-TIUKTOIPAMM C ITOAKOMaHIaMU.

OcHOBHBIE HHCTPYMCHTAJIBHBIC ITAHCJIN ITOKAa3aHbI B Ta6J'II/IHeZ

s WucTpyMeHTanbHas MaHelb TeOMETPUU O0ECleYrBaeT BO3MOXKHOCTH HAYEPTHUTh
1 i MO0y JIMHUIO WA (GUTYpy JHOOBIM CTaHIAPTHBIM THUIIOM JIMHHHM, a TakKkXe
BBINOJIHUTH IITPUXOBKY JH000H 00J1aCTH.

'-I_‘}' HNHcTpymeHTanbHas aHelnb pa3MepoB
Ha »Toli maHenu pacmosiokeHbl KHOIKM, MO3BOJIAIOLIME OOpaTUTbCS K KOMaHAaM
IIPOCTAHOBKU Pa3MeEpOB.

E;'.'l' HNucTpymMeHTaNbHas TaHENIb TEXHOIOTHUECKUX 0003HaueHU I
Ha »Toii maHenu pacmoioXeHbl KHOMKH, MO3BOJISIONINE OOpaTHTHhCS K KOMaHAaM
IPOCTAHOBKHU TEXHOJOTUYECKUX 0003HAUYEHUM.

.':J.Ilf HNucTtpymenTanbHas naHenb BblaeacHUsA. Ha 5TOM maHenu pacnoJioKEHbl KHOIIKH,
- MO3BOJISIIOIINAE OOPAaTUTHhCS K KOMAaHAAM BBIJICICHUS TpapUIeCKUX OOBEKTOB
I[OKyMeHTa U KOMaHJaM CHSTHUSA BBIACIICHUS.

KOMaH/l, MO3BOJISIONIMX H3MEPUTh JUIMHY OOBEKTa, PACCTOSHHE WJIH YTOJ MEXIY
00BEKTAMH, IJIOLIAIU M MACCO-IIEHTPOBOUHBIE XaPAKTEPUCTUKHA O0BEKTOB.

WNHcTpyMeHTanbHAs MaHENb PEJAKTUPOBAHUS COACPKHUT KOMAHJbI, IO3BOJISIOLINE
IIPOBOJIUTH peoaKkTUpOBaHUE 3JIEMEHTOB yeprexxa - — KOIMPOBAHUE,
MacimTaOupoBaHue, MOBOPOT, CIBUT, 3€pKaJlbHOE OTOOpakeHHe, AedopMaluio U
MHOT'0€ JPYroe.

,ﬂﬁh, NucTpyMeHTanbHasi maHenb u3MepeHuil. Ha Hel pacnosioXeHbl KHOIKH BbI30BA

HNHcTpymeHTanbHas NaHedb NapaMeTpU3alUd CONCPKUT KOMAaH[bI, ITO3BOJISIOIINE
YIPOCTHUTBH ITIOCTPOCHHUE YEPTEXKA.

“
NucTtpymenTanbHass MaHeNlb  ACCOIMATUBHBIX  BHUJIOB  COJIEPKUT  KOMAH/JIBI,
8 IE MO3BOJISIIOIINE CO3/1aTh HOBBIA BUJ ACTANIH, 331aTh CTAaHAAPTHOE Pa3MEIICHUE BUIOB,
WY BBIIOJHUTE CEUEHHUE.




B rinaBHOM OKHE pacmoioKeHbl CTPOKH aTpUOYyTOB O0BEKTA:

e Crpoka mnapamMeTpoB OOBEKTOB COJEPKUT 3HAYEHHs] XapaKTEpHBIX MapaMeTpoB
3JIEMEHTAa, KOTOpPBIH B HACTOSIIMA MOMEHT pENAaKTHUPYETCS WM CO3JaeTCi Ha YepTexe.
Hanpumep, npu pucoBanuu oTpe3ka Ha Hel 0TOOpaXkaeTcsi KOOPAWHATHI HAUYaIbHOM M KOHEYHOM
TOYEK, JUIMHA OTpe3Ka W Yroyl HaKJIOHa, a TAaKKe TUIl JIMHUHM, KOTOPBIM 3TOT OTpPE30K Oyner
BBIUEPUEH.

e Ctpoka TekyIero coctosiHust oroopaxaer texyue napamerpsl KOMITAC-TPADUK,
a UMEHHO: BHJ (B UepTEXKe), CIOH, MacmTad OTOOpaKEHUsI B OKHE, IIar Kypcopa, KOOPJAHMHATHI
TEKYIIETro TMOJIOKEHUsT Kypcopa. Takke TaM HaxXOAATCS KHOMNKH YIPABICHUS OOBEKTHBIMH
MPUBA3KAMH, CETKOU U JIOKAJIbHBIMU CUCTEMAaMU KOOPIHUHAT.

e Ctpoka COOOIIEHU TMOJCKA3bIBAET OYEPEIHOE NEWCTBHE JUIsl BBITOJHEHHUS TEKYIIEH
KOMaHAbl WIM JaeT MNOSICHEHHs JUIs DJIEMEHTAa, Ha KOTOpPbI B JaHHBIH MOMEHT YKa3bIBAaeT

Kypcop.

Hwxe npuBenens! aTpuOyThl 00beKTa (IIPU BBOJE OTPE3Ka).

Cmpoku
ampubymos
o6bekma

cmpoka
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ob6bexkmoe
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Hramume HIYANEHYHD TOMEY OTPESEG MNKM EEEAWTE E2 KOODAMHITEI

AJI'OPUTM ITOCTPOEHU A OTPE3KA.

1. 3amyctuts nporpammy KOMITAC (JIK mbrmm).
2. @aitn = Coznath =UepTex.
I.-:'!.:u

3. BxurounTte kHOTIKY ['eomeTpust . Ha ma"enu uHCTpyMeHTOoB (JIK MpItm).

. (o) .
4. Ha nanenu ynpasieHus Haiiaute kHonky [lokaszats Bce u menkaute Ha Helt (JIK
MbIn). [TosiBuTCs nenoe nzodbpakenne popMara B yMEHBIIIEHHOM BUJIE.

5. Bribepute kHOMKy-UKTOrpamMmMy BBoj oTpeska Ha MHCTPYMEHTAJIBHOW IMaHEIHN
TeOMETPHUH U LICTKHUTE Ha Hel JIeBOM KHOMKON MbIIIH. [I0SBUTCS CTpoKa mapaMeTpoB 0ObEKTa
IIPU BBOJIE OTpE3Ka.

6. BBeaurte koopauHatel X ¥ Y HEepBOM TOUKH T1 OTpe3Kka: ABa)/bl IIEIKHYTh MBIIIBIO B
noJie (OKOIIIEYKe) CrpaBa OT HAAMHUCH T1 mapaMmerpa MepBOd TOYKU M, HE Tepemerias OoJbiie
MBIIIY, HAOEpHUTE Ha KIaBUAType 3HaUYeHHEe KoopAuHAThl X1.

7. Jlns BBOJA BTOpPOM KOOpPAWHATHI IMEPBOM TOUKH HaXMHTE KiaBuiry [AB kypcop
NIEPEMECTUTCS B CIIEyIOIIee MoJie, HabepuTe 3HaYeHUEe KOOpIUHAThl Y 1.

8. 3adukcupyiiTe 3HaAUCHHUS TEPBOM TOYKH OTpe3ka Haxartuem kiaBumu ENTER wmm
IIETYKOM Ha KHOIIKE T1.

9. Takum jxe 00pa3oM Ha3HAYbTE KOOPJMWHATHI BTOPOW TOYKH oTpe3ka. [locie HaxaTus
Enter Ha uepTexe MosiBUTCSA N300pa’keHHE OTpE3Ka.



10. CucreMa ocTaeTcsl B peKUME OXKHUIAHMS JUTSl TOCTPOCHHSI CIIEIYIOIIEero oTpe3ka. Ecim
B 3TOM HET HAJOOHOCTH, TO HEOOXOJMMO MpEepBaTh TEKYIIyI0 KoMaHAy. Jlias sToro Hamo

meNnkHyTh Ha kKHonke STOP @ cIIeBa B CTPOKE NapaMeTPOB OOBEKTA.
AJI'OPUTM CTHUPAHHMA OTPE3KA

1. VkaxuTe Ha TOCTPOCHHBIH OTpe30K. [l 93TOro HYKHO YCTaHOBUTH TPHUIIEI
NEPEeKPECTUss Ha OTpe3Ke U IIENAKHYTh JI€BOM KHONKOM MbImK. OTpe30K BbIACIUTCA
(MHBEpTUPYETCS) APYTUM I[BETOM, a Ha €ro KOHIIAX MOSIBSTCS YEPHBbIC KBAJPATHUKU (MapKephl),
0003HavaloIKe TPAHUILY BbIICICHUS.

2. Haxwmute xiraBumy Delete Ha kinaBuaType. OTpe3ok OyAeT yaajieH.

N3MEHEHUE PASMEPA N30bPAKEHUA

Jns yBenuueHusl Kakoi-mubo o0sacTh JOKYMEHTa HCIOJb3yeTcs KHOIMKA «YBETUYUTD
MacmTald paMKoii»

2

Jlst TuTaBHOTO M3MEHEHHMsI MaciTada ucnosb3yercst KHomka «IIpubmm3nts/OTnamuThy»

| #

HCpGMCH.IeHI/Ie 1/1306pa>1<eH1/I$1 B OKHC JOKYMCHTAa 0e3 u3MeHeHUs MaciTaba JOCTUIacCTCs
HaXXaTUuEM KHOIIKH ((C,I[BI/IHYTI)»

+

Jliist oTOOpaXkeHusI B OKHE BCETO JOKYMEHTa CIIyXUT KHomka «lloka3ats Bce» (F9)

B

Jlnist mepecTpoeHus BUIOB TEKYILETro uepTexa iy uT knomnka «llepecrpouts» (F5)

=

st oOHOBIeHUST W300pKEHHUsT B AKTUBHOM OKHE CHYKUAT KHomKa «OOHOBHUTHY
(CTRL+F9)

al

BbIEOP ®OPMATA YEPTEXXA 1 OCHOBHOM HAITTUCU

Jlis u3menenus ¢opmara ueprexka cienyer BbiOpaTh MeHio CepBuc — MeHemxep
AOKYMeEHTAa:

B %% rX|H*ma e n-EBRZ

FopmaT Kpamioce  OpueHTaumn Cepoprneqne BuBnuoTera omophneHIMi

Yeprex koncrp. MNepeoid nnct, TOCT 2.104-2006, graphic.hyt

Crnpaexa

B sTom e pamamore MOXHO TOMEHSTh OPHCHTALUIO JUCTa, OWUOMMOTEKY W CTHIIb
o(opMIIeHHS OCHOBHOM HAJIIIUCU U MHOTOE IPYTOE.

CUCTEMBI KOOP/IMHAT.

B KOMITAC-TPA®UK wucnonb3yercs mpaBas AeKapToBa cucreMa kKoopauHat. Hawamo
a0COFOTHOW CHCTEMBI KOOPJIMHAT, 3a/1aBa€MbIX CHCTEMOU 10 YMOJIYaHHIO, BCET/Ia HAXOAUTCS B
JIEBOM HIDKHEM yrity ¢gopmara. J{ist ¢pparmMeHTa, BBUIY OTCYTCTBHS Y Hero ¢opmara, TOHSTHE
JICBOTO HUKHETO yIjia OTCYTCTBYET, IMO3TOMY MpH CO3JaHUM HOBOTO ()parMeHTa Hadajio
CHCTEMBI KOOpJAWHAT OTOOpakaeTcsi B IeHTpe OKHa. OIHAKO WCIOJIb30BAHHE CHCTEMBI
KOOPJMHAT, 33JJaHHOM 110 YMOJIYaHHIO, HE Bceraa npuemieMo. Ha npaktuke yacto ObiBaet 6onee
yI0OHO OTMEHSTh PACCTOSHUE OT KAKOW-TO TOYKU Ha JETaJH, a HHOTIA U MOJI KAKUM-TO YTJIOM.




B sTom cnyuae menecoo0pa3HO MOMECTUTHh B 3Ty TOUKY Hayallo CHCTeMbl KoopAuHAT. Takas
cucremMa koopauHar HasbiBaeTca JokanbHOM (JICK). Ilpu sToM Bce KoopauHatel OynayT
pacCUMTBIBATBCS W OTOOpaKaThCcsi UMEHHO B 3ToW Tekymied cucteme. KommuectBo JICK nHa
yepTexe He orpaHuueHo. s ynoOcTBa nmoucka kaxnoit JICK npucBanBaercst yHuKaabHOE UM,
a TocIe TOro Kak Haxo0HocTh B Hel ormanaet, JICK MoxeT ObITh OBICTPO yjaleHa ¢ YepTexa.

Hns cozpanus JICK cnyxutr komanaa JloxanpHas CK L. n3 MeHI0 BcraBka am00 KHOIKa
Jloxanbnas CK, pacnonoXxeHHas B CTPOKE TEKYILETO COCTOSHUS.

[Tocne BpI30Ba KOMaH bl HAa 9KpaHe MosBisieTcs: nzoopaxenue oceit JICK, kotopoe MOXKHO
MepeMeIIaTh MBIIIBIO B HYKHYIO TOUKY uepTexa. Jlo ¢pukcamum Touku Havano koopauHat JICK
U yIja HakJOHa OcCeil 1enecooOpa3HO HA3HAYWTH JUISL STOHW CHCTEMBI HOBOE UM, TaK Kak IO
ymomuanuto cucrema npemnoxuT uMsi CK1. Mmst HaOupaeTcss B CTpoke mapamMeTpoB OOBEKTa.
Tam >xe crnenyer BBecTH KoopauHaThl Hayana u yrona HakinoHa JICK. [Tocne ¢ukcarun JICK nHa
T0JIe YepTexa CIeyeT HaxaTh KHOMKY Co31aTh OOBEKT Ha NaHEIH CIICLUAIBHOTO YIPABICHHSL.
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K89 Mapamet Bubop NOKaNEHONH CHCTEMBI KOOPAMHAT |

[Tocne cozmanus nepsoit JICK ta sxe komanma u3 MeHi0 BeTaBka oOecrieunBaeT BHI30B Ha
SKpaH [HMAJOTOBOIO OKHA, C TOMOIIBIO KOTOPOrO MOXHO OCYHIECTBUTHh MNPAKTUYECKH BCE
onepaunn Han JICK. JIng m3meHenus napamerpoB mo0oit u3 umerommxcs JICK chauana
BbIOMpaeTcst He0OX0oAMMas CUCTeMa U3 CIIMCKA, a 3aTeM 3a/1al0TCs HY)KHbIE 3HaYeHHs] KOOPAUHAT
HayaJbHOW TOYKM M YroJ HAakjoHa ocel. JlanpHeWline IelWCTBUSA IOJTHOCTBIO AHAJIOTUYHBI
ONMCAHHBIM BBIILIIE.

Ocu texymieit JICK MoryT 1o skeiaHuio mojb30BaTelst 0TOOpaXaThCsl Ha IKPaHe, a MOTYT U
HEe 0ToOpakaThCs. ITa BO3MOKHOCTh pealin3yeTcss KHOMKOH Hactpoiika... B CTpOKe mapaMmeTpoB
JICK.

MapameTpol ?
Cncrema | Hopsie aokymenTs! | Teryuwmi ueptex | Texywee okmo |
- Ofiwwe ~ OTPHCOBKE OCEl CCTEM KoopAMHAT
fe]- Skpar
- Daiinel
- Tpadmueckuii penakTop
- Kypcop .
. CeTka Ok NOKANEHOI CHCTEMB! KOOPAMHAT l:l
-+ TMHEHKN MPOKPYTHM MokasbisaTs
- CHETEMHEIE TAHAK .
. CHCTEMHbIE CHMBON! CTVk DTPICOBIH DCEIi QACTEME! KODPAWHAET
- DEHTOME TonuwHa 1 2 Muawws: (@) Crinowwas
- OrPEHUUYEHHA W CTeneHM caobom )
. Bumsl Lper O Wrpmxam
- Cnon -
() Toucam
- CHCTEMEI KOODAWHET
PenakTHpoBaHue
PacTpostie 0BLEKTGI, B3ATEE B,
¥POWEHHER OTPHCOBKE
Nomck obbexTa
Mpressu
Ynpaenenne usobpameHmen
DULTPLI BLIS0A Ha NEYETE
i TexcToBbi#i pegakTop v
< . >
0OK Omvena Cripaska

B mosBuBHmIEMCS Ha SKpaHe AMAIOTOBOM OKHE HAJ0 yOparTh TallouKy W3 OKOIIKa —
[Toka3piBaTh. 37€Ch K€ MOXKHO BBIOPATh CTHJIb OTPHCOBKH OCCH CHCTEMBI KOOPIWHAT (THII
JIMHUM U €€ IIBET).

PABOTA C MIHCTPYMEHTAJIbHOM TAHEJIbIO TEOMETPUSL.

Bce xomMaHIpl MOCTPOCHUS N€OMETPUYECKUX NPUMUTHUBOB, KOTOPBIE CTPYIIIMPOBAHBI 110
TUIIAaM OOBEKTOB, BBI3BIBAIOTCA KHOIKAMH, PACIONI0KEHHBIMU Ha MHCTPYMEHTAJIbHON MNaHEIH
reoMeTpud. KHOINKM, MO3BOJSIONIME BBI3BaTh JONOJHUTEIBHYIO INAHENIb KOMAHJ, IOMEYEHBI
TPEYrOJIbHUKOM B ITPAaBOM HMJKHEM yriy. Eciy Ha 5KpaHe HET KHOIIKH, ITOKa3aHHOM B OIIMCAHWUH
KOMaH/Ibl, CJIEyeT HaXKaTh Ha KHOMKY JJIsl BBOJIa aHAJOTMYHOTO THIIa 00BEKTA U YAEepKaTh ee J10
NOSIBJICHUS JOTIOJIHUTEIBHON MaHenu KoMaH. [locne uero, He oTmycKast JIEBOM KIIaBUIIM MBIIIIH,
HaJI0 NIEPEABUHYTh KYypCOp Ha HYKHYIO KHOIIKY Y OTIIYCTUTb KJIABUIILY.
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Kaxnplif rpaduueckuii MpUMUTUB MOKET OBITH BBITIOIHEH JIMHUSMU OIPEeICHHBIX THIIA,
TOJILLMHBI, [IBETA ¥ PACIIOIOKEH Ha OIPEIEIEHHOM CIIO€ YepTexKa.
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TeKyWMA CTHNL OTPHCOBKM

Pa3mepsl 0OBekTa MOXKHO 3a7aTh B COOTBETCTBYIOIIMX IIOJIIX CTPOKH MapaMeTpoB
o0bekTa, npuueM eciau aktuBHa kHonka AUTO, To moctpoenne o0bekTa Oy1eT BBITOIHEHO MPH
BBOJIC MUHIMAQJIEHO HEOOXOANMOT0 KOJIMYECTBA MTapaMETPOB.

3AITOJIHEHUE OCHOBHOI HAJITNCH

Jlist 3amosTHeHUsT OCHOBHOWM HAAMuCH (IITaMIla) aKTUBU3UPYWUTE PEKHUM €€ 3aroTHEHUS
OJIHUM U3 CIIOCOOOB:

» ¢ nomorbto kKypcopa JIKM u BeiOepute BepxHee MeHI0 BeraBka =OcHOBHAsI HA/ITHUCh;
» nBOWHEBIM miemukoM JIKM B 1100011 TOUKE IITaMIIa;
» wnaxarueM [1KM Ha mrtamre = 3anoHUTh OCHOBHYIO HAJIITHCh.

[lepen 3amosHeHHEM IITamIa YBEIMYbTE €r0 BO BECh HJKpaH C IOMOUIbIO KOMAaH]
yrpaBineHus macmtadbom. [Ipu 3anomHEHNN TYeeK CHCTeMa aBTOMAaTUYECKU BBIPABHUBAET TEKCT
B sYeiike (IO LEHTPY WJIM BBIPABHUBACT €ro IO JICBOW TPaHUIE), MOAOMpPaET HEOOXOIUMYIO
BBICOTY U HIUPUHY CUMBOJIOB JJISI paBHOMepHoro 3arOJHEHUS TYCEK.
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YcraHoBUTE Kypcop B SUYEUKY HAKATHEM JIKM W 3aMO0JIHUTE C KJ'IaBI/IaTypH BCE
H€O6XOI[I/IMI:I€ }I‘-IGI/IKI/I, Ba(bHKCI/IPYI/ITC BBCACHHBIC JAaHHBIC HaAXAaTUEM KHOIIKU ((CO3I[aTI>» B
CTpOKE MapaMeTpOB OCHOBHON HAJAIMMUCH.

ITPUBA3KUN.

B mpornecce paboThl ¢ rpaduuecKkuM TOKYMEHTOM MOCTOSTHHO BO3HHUKAET HEOOXOIUMOCTh
TOYHO YCTaHOBUTH KYypCOp B HEKOTOPYIO TOUKY (HA4alo KOOPJIMHAT, IEHTP OKPYKHOCTH, KOHEIL
OTpe3Ka W T.I.), UHBIMHU CJIOBAaMH, BBIIIOJIHUTb MPUBS3KY K yXK€ CYIIECTBYIOIIMM TOYKaM WIH
o0bekTaM. be3 Takol pUBSA3KH HEBO3MOXKHO CO3/1aTh TOUHBINA YEPTEXK.

Jlis OBICTPOTO M TOYHOTO TO3MLMOHUPOBAHMUS Kypcopa B XapaKTEpHbIX TOYKaxX Ha
yeptexe B cucteme KOMITAC-TPA®UK ncnonb3yroT NpUBA3KH Fr€OMETPUIECKUX OOBEKTOB.



KOMIIAC-3D mnpenocraBiasieT BO3MOXHOCTH TMPUBSA30K K XAPAKTEPHbBIM TOYKAM
(mepeceyenue, TpaHUYHBIC TOYKH, HEHTP U T.1.) U 00beKTaM (110 HOPMaJH, 110 HaINPaBICHHUIM
oceli koopauHart). Bece BapraHThl IPUBSI30K 00bEIMHEHBI B MEHIO, KOTOPOE MOXKHO BBI3BATh MPU
CO3/IaHHH, PEIAKTUPOBAHUU WIIH BBIJCIIEHUU O0OBEKTOB HAKATUEM MPABOI KHOIIKY MBIIIIH.

CymiecTByIOT TpU THUIIA TIPUBS30K — TJI00aJIbHbIEe (JICHCTBYIOIIHME TMOCTOSIHHO),
JIOKAJIbHBIE (JICHCTBYIOIINE OJTHOKPATHO) M KJIABHATYPHBIE.

I'moGanpHas mpuBs3Ka (€CiM OHA YCTAaHOBJICHA) IOCTOSHHO JEUCTBYeT INPH BBOJE U
penaktupoBaHuH 00bekTOB. Hampumep, ecnu BKIIIoUeHa ri00anbHast MPUBSI3Ka K IIEPECEUCHUSM,
TO MpPHU BBOJE KAXKIOW TOUKH CHCTEMa aBTOMATHUYECKU Oy/AeT BBINOJNHITH MOMUCK Onrkaiiiiero
nepecedeHus B peesiax JOBYIIKU Kypcopa.

JlokanpHyr0 MpUBS3KYy TpeOyeTcs BCSIKWN pa3 BBI3BIBaTH 3aHOBO. Ilocie Toro, kak ObLT
UCIIOJIb30BaH OJIMH M3 BapUAHTOB MPUBSA3KH, CUCTEMA HE «3alIOMHHAET», KAKOM MMEHHO 3TO ObLI
BapuaHt. [loaTomy, korjga nmotpedyercss BBIMOIHUTH K IPYrod TOYKE TAKylO K€ MPUBS3KY, €
NPUJIETCS BBI3BATh CHOBA. DTO HEYAOOHO B TOM Cllydyae, €Clid TPeOYeTCs BBIOJIHUTH HECKOIBKO
OJIHOTHITHBIX MPUBS30K MOAPS.

] [To3BossieT BKIIIOYUTH WM OTKIIFOUUTH KaKHe-JINOO0 TI00aIbHbIEe MTPUBSA3KH U HACTPOUTH
uX paboTy B TEKYyIIEM OKHE.

I [To3BonsieT OTKIIOYATh ACHCTBHE BCEX INIOOAIBHBIX HPUBS30K, a 3aTE€M BKIIOYATh HX
BHOBB B ITPEKHEM COCTaBeE.

Bnixaiwan Touka
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[w] Boe npuBsaskm [] 3anpeTuT npueszki

[MHEMUYECHH OTCNIEXHMBATE
OTofpakaTe TeKcT
[[] € yueTom doHossix cnoes
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LLar yrnosoi NpuBssk 45,0000

0K Copaexa

Korna Ber paboTaere ¢ uepTe:xoM, HHOT/Ia ObIBAET yJOOHO BKIIIOUYUTH U300paKEHUE CETKU
Ha 9KpaHe M Ha3HAYMTh NPUBA3KY K ee y3iaM. [Ipu 3ToM Kypcop, mepeMeniaeMblii MBIIIBIO,
HAYHET JIBUTaThCs HE IUIaBHO, a AUCKPETHO IO Y3JIaM CETKH, TO €CTh C ONPEACIICHHBIM IIaroM.
Takoit pexuM pabOTBI MOXHO CPaBHUTH C BBIYEPUYMBAHUEM W300paKCHHUS Ha JIHCTE
MIITUMETPOBOM Oymaru.

PEJAKTHPOBAHUE YEPTEXA.

B mpouecce pa3paboTku HOBOIO JOKYMEHTAa WM JUIsI BHECEHUS H3MEHEHUH B ykKe
UMEIOLIUIICS YepTeX YacTo MPUXOAUTCS BHOCUTH OIpe/eJeHHbIe KOPPEKTHBBI, HHOIA
CYILIECTBEHHO U3MEHSIOIIUE 1a)Ke BHEIIHUIM BU AeTanu wid y3iaa. Jns atux neneit KOMITAC-
['PA®UK npenoctapnseT padboueMy ya00HbBIE CPEICTBA PEIAKTHUPOBAHUS YSPTEKA.

B KOMIIAC wumerorcsi 3HaKOMble HaM KHONKH XapakTepHble it Bcex Windows-
MIPUIIOKEHU I
g| Ortmena neicTBHi. | g IlosTOp AelicTBUI




Bo Bpems paboThl ¢ uepTexoM uiH pparMeHToM BaM npuxoauTcsi HOCTOSTHHO BBITTOJIHATD
pa3IUYHBIE ONepaliy HaJl 00bEKTaMU - yIAISITh X, KOMUPOBATh, IEpEeMeIaTh, IOBOPAYNBAThH U
TaK Janee.

HekoTtopsie koMaHABI TEHCTBYIOT TaKHM 00pa3oM, YTO TOCJE UX 3almycka HY>KHO CHayala
yKazaTb OOBEKTHI, a 3aTeM HAYMHAETCS BBHINOJHEHHE COOCTBEHHO OIEpaluy HajJ 3ITHUMHU
o0bekTamu. Hampumep, MMEHHO TakuM 00pa3oM paboTaroT KOMaH[bl AehopMaIiy U yAaJICHUs
obmactu. Omxrako 6osnpmmHCTBO KoMaH ] KOMITAC paGoTaroT mo-apyromy - Hy>KHbIE OOBEKTHI
JOJKHBI OBITH BBIOpPAHBI 40 3amycka KOMAaHAbl Ha wucnoimHeHWe. Hampumep, omnepanuu
KONMPOBAHUS U MOBOPOTA 3aTParuBalOT UMEHHO T€ OOBEKTHI, KOTOPbIE ObUIM BBIAEICHBI MEpeN
BBI30BOM KOMAH/IbI.

KOMIIAC mnpenmoctaBisieT TOJb30BATEII0 CaMmble Pa3HOOOpa3HbIE BO3MOXKHOCTH
BbIJICTICHHS] OOBEKTOB U, COOTBETCTBEHHO, OTMEHBI MX BBIJCIICHUS - KaK C MIOMOIIBIO MBIIIH, TaK
U C TMOMOIIBIO KOMaHJI MeHI0. BbieneHHble 00beKThl 0TOOpakaloTCs Ha KpaHe CleluaTbHbIM
LBETOM, KOTOPBI MOKHO U3MEHUTH B TUAJIOTE HACTPOUKH.

BBIAEJIEHWUE OB BEKTOB MBbIIIBIO.

CaMBbIM IIPOCTHIM U OJTHOBPEMEHHO O4YeHb 3(P(PEKTUBHBIM CIIOCOOOM SIBIISICTCS BblJ1eJI€HHE
€ MOMOIIbI0 MBIIIK:

v 1llenKHUTE JICBOM KHOMKON MBIIIH 0 OOBEKTY.

LIBeT 00bEeKTa U3MEHHUTCA - OH OYJET MPOPUCOBAH TEM LIBETOM, KOTOPBIM YCTAaHOBJICH AJIS
BBIJICTICHHBIX OOBEKTOB B HACTPOWKAX CUCTEMBI. [lJis OTMEHBI BBIICICHUS OOBEKTA, HMICTKHHUTE
JIEBOM KHOMKOM MBIIIK B JIFOOOM MeCTe BHE 3TOro oObekTa. Beijenenue Oyner cHATO, U 0OBEKT
MPOPHUCYETCS CBOUM HOPMAaJIbHBIM I[BETOM.

v’ Jlnis BBIOEICHHS HECKOJIBKUX 00BEKTOB, HAXMHUTE KiaBuiny <Shift> u yuepxupaiite ee
HA)KaTOM, OJHOBPEMEHHO IIeNKas JIeBOW KHOMKOW MBIMNKM Ha HYXHbIX oObekrax. [locie
OKOHYAHMS CEJIEKTUPOBAHUS OTHYCTHTE KiaBuiry <Shift>. AHaJIOrHYHBIM 00pa3oM MOXKHO U
OTMEHSATH BBIICTICHUE OOBEKTOB.

v" MOHO BBIIEITUTH HECKOJIBKO OOBEKTOB - C TIOMOIIBIO TIPSIMOYTOJIBHON PaMKH.

YcraHoBHTE Kypcop Ha CBOOOJHOE MeCTO (Tak, 4TOOBI OH HE 3aXBaThIBal HUKAKHX

00BEKTOB), HAKMUTE JIEBYIO KHOIKY MBILIN U TepeMellaiTe Kypcop, yAepKUBasi KHOIKY

Hakatoil. Ha skpane Oymer oroOpaxkaTbcs paMka, CIEIYIOIIas 32 KypcopoM. 3aXBaTHUTE

HECKOJIbKO 00BEKTOB 3TOM paMKON U OTIYCTUTE KHOMKY MBIIIIH.

Oo6patute BHuUManue! Eciiu pamka Oyzer HadepueHa cjieBa HApPaBo, TO BBLICTATCS BCE
00BEKTHI, IIETMKOM MOMAaBIIKME BHYTPb paMKku. Eciu Bbl HauepTuTE paMKy cnpaBa HaJIeBO, TO
BBIJICTISITCS BCE OOBEKTHI, XOTSI OBl YACTUYHO MOMABIINE B PAMKY.

BBIAEJIEHWUE OBBEKTOB C IIOMOIIBIO KOMAH.

KOMITAC 1no3BOJsIeT CeNeKTUPOBaTh CaMble Pa3JIMYHbIE OOBEKTHl U UX KOMOWHAIMM C
MOMOIIbIO0 KOMaH/1, COOpaHHBIX Ha CTpaHuLle MeHI0 Beinenuts. Ha 3T0ii e cTpaHuiie Haxonarcs
KOMAaH/IbI 1711 OTMEHBI BBIZICNIEHUSI OOBEKTOB.

BriGupaiiTe HyXHbIE KOMaHIBl B MEHIO M BBIJICISHTE C WX TOMOIIBI0 HYXHBIA HAOOp
00BEKTOB JIMOO OTMEHsIATE BhIAcIeHUe. llociie BbI3OoBa 00O W3  KOMAaHI Ha
HNHcTpyMEeHTaNbHOM MaHenu OTOOpa)KaroTCsl KHOIMKHM Pa3jIMYHbIX BapUaHTOB CEIEKTHUPOBAHUS
1utst 6osiee OpIcTpoOro nocTymna kK komannam. Kpome toro, Ha [lanenu criennaibHOTO YIpaBlieHUs

HOSIBJISIETCS KHOIIKA @ [IpepBarh KOMaHy, C TOMOIIBIO KOTOPOH MOKHO 3aBEPIIUTH TEKYILYIO
KOMAaH]ly CEJICKTUPOBAHMUS.

Korna Bbl mnepekitouaerech Ha JApPYryl0 KOMaHAy CEJIEKTHPOBAHMS, BBIIEICHHUE C
OTMEUYEHHBIX paHee 0OBEKTOB HE CHUMAETCS.

YIAJIEHUE OB BEKTOB.

[Tomumo komana BBoja W penaktupoBanus o0bekToB, KOMIIAC npenocraBmser
MOJIb30BATENIO IUPOKUI HA0OP CPEICTB YIAICHUS.



Yoanenue monvrko umo cozoannozo oowvexma

Ecnu Bel ommbnuck mpu mocTpoeHUH 00bEKTa, MOXKHO Cpasy K€ YAaJIUTh €ro, OTMEHUB
HIOCJIEIHEE BBIMIOJHEHHOE nedcTBue. [l storo BeiOepuTe KomaHay OTMEHHTH B MEHIO
PenaxTop nubo Haxkmute komOuHaImio kiaapum <Ctrl>+<Z>, nu60 HaxxMuTe KHONKY OTMEHUTH

|9|. Onmbo4HO BBEACHHBIN 00BEKT HEMEJICHHO MCUE3HET U3 JJOKYMEHTA.

Yoanenue npouszeonvrnoco nabopa o6vexmos

VY nanuth 00bekThl B KOMITAC ouens npocto. Beinenure q00bMHu yTOOHBIME CTIOCOOAMHU
HEHY)KHBbIE 00beKThI. [locie sToro Haxkmurte kinaBuiry <Delete>, u Bce BbIAeIEHHBIE OOBEKTHI
HEMEIJIEHHO OyyT yAaleHbl U3 TOKYMEHTA.

Yoanenue ecnomocamenvruix 06vexkmos

B mpouecce paboTel Haa YepTEKOM HACTO MCIHOJB3YIOTCSA pa3InyHble BCIIOMOraTeIbHbIE
noctpoernss. B KOMITAC npenycMOTpeHBl pa3jinyHbIe BApHAHTHI MOCTPOEHUSI OECKOHEYHBIX
OpSIMBIX, JJI1 KOTOPBIX BCErJla MCIOJb3yeTCs BCIOMOraTelbHBIA CTWIb JTUHUH. Kpome ToroO,
TH000MY T€OMETPHUECKOMY IPUMHUTHUBY MPHU CO3JAHHUH WIH PEJAKTUPOBAHUN MOXXHO Ha3HAYHTH
BCIIOMOTaTeNbHbIM CTUIb. ECIu HYXKHO OYHCTHTH BEChb UYEPTEK OT CTABIIMX HEHYXHBIMU
BCIIOMOTaTENbHBIX MOCTPOSHUI W TOYEK, BHIOEPUTE B MEHIO YAanuTh —> BcmomorarenbHbIe
KpuBble M TOukH —> Bo Bcex Bumax. Eciam HYXHO OYHCTHTH OT CTaBIIUX HEHYXHBIMU
BCIIOMOTaTeNbHBIX MOCTPOCHUN U TOYEK TOJIbKO TEKYIIUW BUJ, BhIOEpUTE B MEHIO Y JAIUTh =
BcnomorarenbHble KpuBble H TOUKH = B Tekyem Buje.

ITpu padote Bo pparmentre KOMITAC xomanna Y ganuth = BcrnomorarenbHble KPUBBIE U
TOYKH OYMILAET OT BCIIOMOTAaTEIbHBIX 3JIEMEHTOB BECh JOKYMEHT.

Yoanenue 6cex o6vexmos doxkymenma

Brl MoeTe ynanuth cpa3y Bce CoIep)KuMoe JoKyMmeHTa. J[Jis aToro BeiOepuTe Y maauTh
=Bce. Ilepen ynanenuem KOMIIAC npenynpenutr Bac o ToM, 4TO OTMEHHUTH 3Ty ONEPAIUIO
Oyznetr HeBO3MO:kHO. Ecniu Bbl Bce-Taku OATBEPAUIN yAaJeHHE BCeX 0OBEKTOB IOKYMEHTA, TO
koMaHna (OTMEHUTb CTaHET TIOCI€ OSTOr0 HEJOCTYNMHOW. EIWHCTBEHHBIM CIIOCOOOM
BOCCTAaHOBHUTH COJICPKUMOE JTOKYMEHTA, UMEBIIIEECs TTOCIIe TPEIbIIYIIEH 3alucy Ha AUCK, Oyner
€ro 3aKpbITHE 0€3 COXPAHEHHUs Ha IUCKE U TOBTOPHOE OTKPBITHE.

Yoanenue obnacmu

[Ipu pa3zpaboTke uYepTeKHOW JOKYMEHTalHuH (0COOCHHO COOPOYHBIX M KOMITOHOBOYHBIX
yepTexeil) n300paxkeHus JAeTaneldl OueHb 4acTO HAKIAAbIBAIOTCA ApYr Ha Jpyra. EcrecTBeHHO,
YTO HEBUAMMBIC JIMHUM KOHTYpPOB JeTaleld He IOJDKHBI M300pakaTbcs Ha JIOKYMEHTE, HO
yIajaeHue uX OOAMHOYKE SIBISICTCS PYTUHHOM paboTOM U 3aHUMaeT HEMaJlO BpEMEHHU.

KOMIIAC mpenocraBiser moib3oBatelto 3G(OEKTUBHBIE CPEACTBA OBICTPON OYMCTKH
3a/1laHHOM obnacTH (ynalieHus Bce 0OBEKTOB BHYTPU 3aqaHHOW TrpaHuibl). [Ipu sTom Tpebyercs
TOJIbKO KOPPEKTHOE yKa3aHWE TpaHUll oOO0JacTH, KOTOPHIMH MOTYT OBITb 3aMKHYTbIE
reoMeTpuuecKkue  OOBEKTHl  (CIUIaliHBI,  KOHTYPBL,  OKPYXXHOCTH),  C(OpPMHUPOBAHHAs
MOCIIEI0BATENbHOCTh MEPECEKAIOINXCS OOBEKTOB WM HAapHCOBaHHAs BPYYHYIO BpEeMEHHas
JIOMaHasl JTMHHUSL.

OAHOBPEMEHHO MOTYT OBITh OYHIIEHBI HECKOJIKO PACIONOXKEHHBIX B Pa3HBIX MeECTax
o0acTeil ¢ rpaHUIIAMU, 3aJJaHHBIMHU PAa3IMYHBIMU criocobamu. Jlomyckaercst yaajgeHue oonactu
KaK BHYTPH IPAHULIbI, TAaK U CHAPYXH OT HEE.

Penaktop =VYnamute = OO01acTh WM HAXMUTE KHOIKY Ha HMHcTpymeHTanbHOM
NaHenu pedakTHpoBaHus. [lo yMmMonYaHUIO CHUCTeMa OXHJAeT YKa3aHUS 3aMKHYTOT'O
reOMETpUUYECKOro 00beKTa Kak TpaHullbl oOmactu. Eciu TpelOyercss chopMupoBaTh TpaHHUIIBI
yIansgeMoi o0iacTu JpyruMu crocodamu (PydHBIM PHUCOBAaHHEM MM OOXOJIOM IO CTpEIKe),
UCHIONB3YIOTCS KHOMKM Ha [lanenu cmenumanbHOro yrpasieHus. KommuecTBo 3aaBaeMbIX
oOmacteil He orpaHuueHo. Ecim HYXHO HEepeKIIOuUTHCS Ha yJalleHHEe CHApYKH OT TPaHHULBL,
UCIIOJNIB3YITe KHOMKHU PexxuM ounctku obnactu Ha [laHenu cnenuanbHOro yrpaBieHus.
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PeXMuM yoaneHus obnactu

Jloist 3ammycka ynaneHus yKa3aHHBIX 00JlacTell HaXMUTE KHOTKY Co3math 00BEKT Ha
[Tanenu crienUanbHOrO YIIPABIICHMUS.

Yoanenue wacmu obwvexma

OueHb 4YacTo npu pCAAKTUPOBAHNU YCPTCIKA HYKHO HC yAaJIdATh BCChb JJICMCHT, 4 TOJIBKO
crepeth Kakyio-To ero 4acTtb. KOMITAC-ITPA®UK mnpenoctaBiseTr moyib30BaTENO OOJBIION
Ha60p KOMaHJ IJis1 BbIpaBHUBAHUA O6’beKTOB 10 IrpaHuleC, UxX yCCUCHUA U T.H. YcekaTh MOXKHO
reomerpuueckre 00beKTel KOMITAC (okpy>KHOCTH, KpuBbie be3be, 37IUICH U T.1.).

Yceuenne od0bexTa

KOMIIAC mno3Bonsier OBICTPO W yAOOHO YHansATh YacTH OOBEKTOB, OTpaHUYCHHBIE

TOYKaMH IIepeceyeHusi ¢ IpYyruMu 00beKTaMu (MHaue TOBOps, yceKaTh 00BbeKTH). [ yceueHus

BbINIOJHUTE PenakTtop = Yaanute = YacTh KpUBOM WM HAKMHUTE KHONKY Y C€4Yb KPUBYIO
Ha VIHCTpyMEHTaJIbHOW MaHENW PEeJaKTUPOBAHMS. YKaXUTE KypCOPOM 4acTb I'€OMETPUYECKOIO
00BbeKTa, KOTOPYIO HEOOXOAMMO yIaauTh (yceub). Ecin HY)KHO OCTaBUTh yKa3aHHBIM y4acCTOK
KpUBOM M yJAIUTh BHEUIHME OTHOCUTEJIBHO HETO0 YYacTKH, IEPEKIIOUUTE KHOIKY
VY nanuTh/ocTaBuTh yuacTok B CTpoKe mapamMeTpoB OObEKTOB.

EI

VY aanuth ykazaHHBIN y4acTOK (110 yMOJIYaHHUIO).
OcTaBuTh yKa3aHHBIH y4acTOK.
Yceuenne o0beKTa N0 YKa3aHHBIM TOYKaM
Jna ynaneHuss 4yactTu OOBEKTa, OrPAaHUYEHHOM JBYMS SBHO 3a/laHHBIMM TOYKAaMH,

BbINIOJHUTE Penaktop = Yaamute = YacTh KpUBON MEXAYy 2 TOYKAMHU WIIM HAKMUTE KHOIKY
o

Vceub KpHBYIO 2 TOUKAMH “— Ha VIHCTpyMEHTAIbHOI TAaHENM PEIAKTHPOBAHHS. YKAKHTE
KypcopoM TreoMeTpudeckuil oOBbeKT it omepanuu. IlociaenoBarenbHO yKaXuTe ABE TOUKH,
OTPaHUYMBAIOLINE Ty YacTh KPUBOH, KOTOPYIO ciieayeT ynanutb. He o0s3aTenbHO yKa3bIBaTh
TOYKH, TOYHO PACHOJIOKEHHbIE Ha 00BEKTE. YKaKUTEe TOUKY BHYTPH yAalseMoro ydactka. Eciu
HY’KHO OCTaBUTb YKa3aHHBII TOYKAMHU y4aCTOK KPUBOW M YAAJIUTh BHEIIHHE OTHOCUTEIBHO HETO
YUYaCTKH, HNEPEKIYUTe KHONKY Y IaluTh/OCTaBUTh y4acTOK B CTpoke mapaMeTpoB OOBEKTOB.
VYcekarb 10 TOUKaM MOXKHO JIFOObIE T€OMETPUYECKHE OOBEKTHI.

BoipaBHUBaHMe 00bEKTA M0 TPAHUILE

BBIpOBHATH HECKOJBKO OOBEKTOB 10 YKa3aHHOM TIpaHUIE dYacTo Tpedyercs MpHu
IIOCTPOCHHH TeJI BPAIICHUA, & TAKXKE BO MHOTUX JIPYIMX CilIydasx. PaccMOTpuMm BeIpaBHUBaHHE
10 TPAHULIE HA IPUMEPE, T'/I€ HY’KHO BBIPOBHSATH JJMHUM 110 OCH BpAIllCHUS.

HcxogHoe n3o0paxeHue N300pakeHue 1mocie BIpaBHUBAHUS

— | | T




Haxxmute kHONKY BBIpOBHATH MO TpaHMIlE —I Ha WHCTpyMEHTATIbHOW TMaHeIu
peAaKTUpOBaHUS. YKaXHTE€ B KaueCTBE I'paHUIbl OCh BpalleHus (mocje yka3aHUs OHa OyIeT
nojaceeueHa). IlocienoBarenbHO yKas3blBaliTe KypCcOpOM BEPTUKAIBHBIE JIMHUM, KOTOPBIE
JOJI’KHBI OBITH BEIPOBHEHBI IO OCH.

Fawed Yreaanus xpubal

BreipaBHMBaTh 1O TpaHUIE M WCIOIB30BATH B KadecTBE TPAHUI] MOXHO IFOObIC
reoMerpuueckue o0bekThl. Eciu 00BEKT mepecekaercs ¢ rpaHUlel BbIPABHUBAHMS HECKOJIBKO
pa3, TO YUUTHIBAIOTCS BCE MepeceueHus (Kak MOKa3aHO Ha MpUMeEpe BHIPABHUBAHUS AJLTUIICA TI0
KpuBoii besne).

Yoanenue o6vexmos oghopmnenus uepmesirca

B uepTtexe, moMuMoO BUIOB, COAEPKAIINX T€OMETPUUECKYIO0 HH(POPMAIIHIO, €CTh OCHOBHAs
HAAMKUCh, TEXHUYECKHUE TpeOOBaHUS ¥ 3HAK OOO3HAUEHUS IIEPOXOBATOCTH HEyKa3aHHBIX
MTOBEPXHOCTEH.

Ecnu nmotpebyercs ynaluTh OIUH U3 3TUX OOBEKTOB OPOPMIICHHS YepTexka, UCIOIb3yHTe
COOTBETCTBYIOIIME KOMaHIbI MeHIO Y nanuTh (ComepKMMoe OCHOBHOUM HAINuUCH, TEeXHUYECKHE
TpeboBanus Wi HeykazaHHas IepoOXOBATOCTb ).

PEJAKTHPOBAHUME YEPTEXA C ITOMOIIbIO MBIIIH.

KOMIIAC mnpenocraBisieT KOHCTPYKTOPY BO3MOXKHOCTb PENAaKTUPOBATh OOBEKTHI, HE
npulerasi K MOMOIIM KOMaHJ, MCIONb3ys OAHY MbIb. B 3TOM pexume MOXHO OBICTPO
U3MEHHUTh TIOJIOKEHHE XapaKTEPHBIX TOYEK OOBEKTa, BBINOJHUTH pPEJAKTHPOBAHUE €TO
apaMeTpoB, a TAKKE MEPEMECTUTh MIIH CKOITUPOBATh OOBEKT.

Peoaxmuposanue xapakmepuvix mouex ob6vekma.

JUis  penakTUpOBaHMSI XapaKTEPHBIX TOYEK OOBbEKTa (KOHIIOB OTpe3Ka, IeHTpa H
KBaJPaHTOB OKPYXHOCTH U T.II.) €ro HEOOXOAWMO BBIJICIUTDH, IIEIKHYB Ha HEM MbIbio. [Ipu
3TOM OOBEKT BBIIEISAETCS IPYTMM LIBETOM, a XapaKTepHble TOYKU OTOOpa)xkaroTcsi B BHJE
MaJICHbKUX YEpHBIX KBAJIPaTOB — MAPKEPOB.

[TonBenuTe K XapaKTepHOI TOUKE Kypcop, IPU 3TOM OH U3MEHHUT CBOIO (hOpMY, MOCIIE Yero
HOKMUTE JICBYIO KIABHUINY MBIIIM M, HE OTIyCKas ee, IepeMellaiiTe TOYKy B HYXKHOE
MOJIOXKEHHUE.

Peoaxmuposanue napamempos obvexma.

Jlng Ttoro, 4roObl HauyaTh pPENAKTUPOBAHHME IapaMEeTPOB CYIIECTBYIOLIErOo OOBEKTa
(HampuMep, HM3MEHEHHE TEeKCTa pPa3MEpPHOM HAANWCH WIM Yria HaKJIOHA IITPUXOBKH),
YCTaHOBUTE KypCOp Ha 3TOM OOBEKTE U IBAXKIbI IIETKHUTE JIEBONH KHOMKOM MBIIIIH.

B Crpoke nmapameTpoB OOBEKTOB MOSIBATCS MOJS MapaMeTPOB YKAa3aHHOTO 0ObekTa. Bbl
MO’KET€ BBOJUTH HY>KHbIE 3HAUCHMsI MapaMETPOB KaK BPYYHYIO, TaK M C HCIOJb30BAHHEM
TreOMETPUYECKOT0 KAJIbKYJISATOpA.

[Ipouecc pemakTUpoBaHUS MapaMETPOB OOBEKTa aHAJIOTMYEH TEeM AEHCTBUSIM, KOTOpHIE
BBITIOJIHSIOTCS TIPU CO3JIaHMHM OOBEKTa CIIOCOOOM, MPUHSATHIM B CHCTEME IO YMOJIYAaHHUIO,
MO3TOMY MOXHO HCIOJb30BaTh BCE JIOCTYIHBIE NpueMbl paboTbl co CTpoKOoW MmapaMeTpoB
(puxcamus u pacdukcamnus, 3amoMuHanue u T.7.). [locne BBoAa HOBBIX 3HAYECHUU MapamMeTpoOB



IIEJIKHUTE MBIIIBIO Ha (paHTOME 00BEKTa WM HAXMUTE KHOMIKY C03/1aTh OOBEKT :l Ha [Tanenn
CHELHAIBHOTO YIPaBJIECHUS.

Ilepemewenue 00beKmos npu NOMOWU MblU

Bbel Moxere caBurath OOBEKTHI depTeka WIM (pparMeHTa NpU IOMOILIM MBIIIM, HE
npuberast K KOMaHAaM MEHIO.

Jlns mepemenieHnss 00bEKTOB MBILIBIO BBIIIOJHUTE CIEAYIOIIEE.

1. Beinenurte 00bEKThI, KOTOPbIE HY>KHO NEPEABHHYTh.

2. YcTaHOBUTE KypCcOp TakK, 4YTOObI OH 3aXBaThiBall KaKOW-TMOO W3 BBIICICHHBIX
00BEKTOB, U HAKMHUTE JIEBYIO KHOIIKY MBIIIU. 3aTEM MEePETaCKUBANTE OOBEKTHI B HY)KHOE MECTO,
ylepKuBasi KHONKY MbIIM HaxkaTod. Ha skpane oroOpaxkaercs (paHTOM mepeMelaeMbIX
00BEKTOB.

ITocne Toro, kKak Hy»HOE IOJIO)KEHHE OOBEKTOB JIOCTUTHYTO, OTIYCTUTE KHONKY MBIILH.
OOBeKTh OYAYT yAaJICHBI CO CTAPbIX MECT U MIOMEIICHBI B HOBBIE MECTA.

Konuposanue o6vexmoe npu nomowyu moiuiu

BbI MOkeTe BBINONHATH KOMUPOBAaHHE OOBEKTOB uUepTeka WIM (parMeHTa MpH MOMOIIU
MBILIY, HE Tprleras K KOMaHaM MEHIO.

Jlnist KomUpOBaHUSI 0OBEKTOB MBIIIBIO BBIITOJHUTE CIEAYIOIIEE.

1. Beigenure 00bEKThI, KOTOPHIE HY’)KHO CKOITUPOBATb.

2. YCTaHOBUTE Kypcop TakK, 4TOOBl OH 3aXBaThlBal KaKOH-THOO W3 BBIIEIEHHBIX
00BEKTOB, HaXXMuTe Kiapumy <Ctrl>, HaxMHUTe JE€BYI0 KHONKY MBIIIH, OTIYCTUTE KIIABUIILY
<Ctrl>. 3aTem neperackuBaiiTe 0OBEKTHI B HY)KHOE MECTO (KJIABHIY MBIIIH TOCIE HEOOIBIIOTO
nepeMenieHns 00beKTOB MOKHO OTIYCTHTH). Ha akpane oToOpakaercst paHTOM TepeMeIaeMbIxX
00BEKTOB.

3. Ilocne Toro, kak HyKHOE NOJOXEHHE OOBEKTOB JOCTUIHYTO, ILIEJIKHHUTE JIEBOM
KHOMKON MbIK. OOBEKThl OYIyT CKOMPOBAaHBI B YKA3aHHOE MECTO, & OPUTHHAIIBI OCTAHYTCS B
IPEXHEM IOJI0KEHUU.

4. Bl MoOXeTe NMpoJOoJKaTh KOMMPOBAHUE B APYTrHE MECTa, HAXHMAs U OTITyCKas s
(buKcanuy oyepeaHON KOMUY JIEBYIO KHOIKY MBILIH.

Jliis 3aBeplIeHUs IIpoliecca KONMMPOBAaHUS HAXKMUTE KiaBuiny <Esc>.

PEJAKTHPOBAHUNE OFBEKTOB C IIOMOIIIBIO KOMAH/I.

KoManas! A1 pelakTHpOBaHUsI YEPTEXka BbI3BIBAIOTCS U3 MEHIO PelakTop Mim ¢ OMOIIbI0
COOTBETCTBYIOIIMX KHOIOK Ha HHCTPYMEHTAIBHOM ITaHEIN PEAAKTUPOBAHUS.

KHonk# Ha 3TON MHCTPYMEHTAIBHOM MMaHEIN CTPYNIIMPOBAHBI 110 TUILY AEHCTBUI, KOTOpBIE
OHM BBI3bIBAIOT.

ﬁ Ilo3BogeT BBHINOJNHUTH CABUI' OAHOI'O HNJIM HCECKOJBKHX BBIACICHHBIX 06’b€KTOB.
- BapuanTer: Casur ykazanvem 1 CIBUT O YIUIY U PACCTOSIHUIO.

I1o3BOngEeT BBIIIOIHUTH IMOBOPOT BBIACIICHHBIX OG’bGKTOB. Ilocie BBIZOBaA KOMaH/bI
— HEO0OXOMMO yKa3aTh IIEHTP IMOBOPOTA, 0A30BYI0 TOUKY U HOBOE IMOJIOKEHHE 0a30BOM
I:H TOYKH. MOKHO 3a1aTh YAAJICHUC UM COXPAHCHUEC NCXOAHBIX BBIACICHHBIX O6’beKTOB
TI0CJIE€ BHITIOJIHEHUS OTIEPAITHH.

[To3BoMsieT BBIMOTHUTH MACIITA0OMPOBAHUE BBIJCIEHHBIX OOBEKTOB JOKYMEHTA.
%] [Tocne BbI3OBa KOMaHABI HEOOXOOAMMO yKa3aTh 3Ha4YeHHEe Kod(duimenrta
MacIITaOUPOBaHMS U IICHTP MacIITaOUPOBaHUS

[lo3BonsieT CcUMMETPUYHO OTOOPa3UTh  BBIACICHHBIE OOBEKTHI  JIOKYMEHTA.
[TocenoBaTenbHO yKaKUTE MEPBYIO U BTOPYIO TOYKH, Y€PE3 KOTOPBIE IIPOXOAUT OCh
cuMMeTpun. Bel MokeTe SIBHO 3a/1aTh IapaMeTpbl OCU CUMMETPUU (YroJl HakJIOHa U
----- KOOpJAMHATBl TOYeK), BBeAs uX B mois CTpoku napamerpoB oOwvekToB. [l Toro,
YTOOBI UCIIONB30BATh B KAUECTBE OCH CHMMETPUU HAYEPUCHHBIH paHee OTPE30K WIIH

npsMyl0, HaXKMUTE KHONKY Bpibop oObekrTa EI Ha [lanenm cnenuantbHOTO
YIPaBJIEHUS, a 3aTEM YKQXKHUTE KYPCOPOM HYKHBIH 3J1€EMEHT




Tema 2. CAIIP KOMIIAC 3D. Obugue npunyunst co30anus
nPOCMPAHCHEEHHBIX MOOeell

[TocTpoeHue TpexMEpHOUW TBEPAOTEIHHON MOJIEIM 3aKIIOYAETCS B IOCIEI0BATEIIHHOM
BBITIOJTHEHUHN onepaunﬁ OGBGI[I/IHGHI/I}I, BbIYUTAHUA U NCPCCCUCHUA HAl IIPOCTBIMU OG’bGMHBIMI/I
JJeMeHTaMu (Ipu3MamH, LHWIMHAPaMHU, OUpaMUJaMH, KOHycaMd U T.1.). MHOTrOKpaTHO
BBITIOJIHAA O3TH IMPOCTBIC OIICpallii Had Ppa3JIndYHbIMU O6I>CMHBIMI/I SJIEMCHTAaMH, MOXKHO
MOCTPOUTH CaMYIO CIIOKHYIO MOJIENb.

Jlns co3gaHusi OOBEMHBIX SJIEMEHTOB HCHOJB3YETCS IepeMelieHHe IUIOCKHX (uryp B
npoctpancTBe. Ilnockas ¢urypa, B pe3yiabTaTe MepeMelIeHruss KOTopoil obpaszyercs oObeMHOE
TEJI0, Ha3bIBACTCS ACKU30M, & CaMO MEepEeMEILEHHE — Olepaluei.

DOCKH3 MOXET pacrojaraTbCsd Ha OJHOM M3 CTAaHAAPTHBIX IIOCKOCTEH MPOEKLHM, Ha
MJIOCKOM TpaHW CO3[aHHOTO paHee 3JIEMEHTAa WIM Ha BCIOMOTaTEIbHOM IIOCKOCTH. DCKU3BI
CO3/AI0TCSl CPEACTBAMHU MOAYJS IUIOCKOTO YEpUYEHHUS U COCTOAT M3 OJHOTO WM HECKOJBKHX
KOHTYPOB.

KoHTyp — 0HO M3 OCHOBHBIX MOHSATUW MPU ONMHMCAHUU 3CKU3a. [Ipu mocTpoeHnn 3cKr3a
0]l KOHTYPOM IMOHHMMAaeTCsl rpaduueckuil 00beKT (OTPE30K, Jyra, CIUIaiH, MPSMOYTOJbHUK U
T.J.) WIA COBOKYINHOCTh TIOCIICJIOBATEIPHO COCAUHEHHBIX TrpadUyecKnuXx OOBEKTOB.
Camoniepeceuenue koHuTypa 3anpeuieHo! [Ipumep sckusa ¢ 4-Mst KOHTypaMmu.

BA30BBIE OIIEPALIMN TPEXMEPHOI'O MOJIEJIMPOBAHN L.

Cucrema KOMIIAC-3D pacnonaraeT pa3sHOOOpPa3HBIMH OIEpaIUsIMUA IS TTOCTPOSHUS
00BEMHBIX 3JIEMEHTOB, YEThIPE U3 KOTOPHIX CUUTAIOTCS 0A30BBIMH.

Onepaunus BolIaBAMBaHus — BolgaBinBanue 3cKku3a NepHeHAUKYISIPHO €ro IMITOCKOCTH.

Onepanusi Bpamenusi — BpaiieHne 3CKku3a BOKPYT OCH, JIEKallled B €ro IUIOCKOCTH.
OcKkHu3 Teja BpallleHHWs COCTOUT M3 OJHOIO WM HECKOJbKHUX KOHTYPOB CO CTHJIEM JIMHUU
OcHoBHAas U OCH BpalucHusA B BUAC OTPE3Ka CO CTUJICM JIMHUN OceBas. Hu OIWH U3 KOHTYPOB HC
JOJI’KEH TMepecekaTh OCh BpallleHUs WM €€ TPOAO0KEHHUE.

KunemaTtnueckas onepauus — [lepemenienue s3cku3a BJ0JIb HAPABIISIOMICH.

Onepanust no cedyenusam — [locTpoeHre 00BEMHOr0 3E€MEHTa MO0 HECKOJIBKUM 3CKH3aM
(ceueHUSIM)

Jlns derbipex ©0a30BBIX OMEpaluid, AOOABISIOMIMX MaTepuan K MOJENH, CYIIECTBYIOT
aQHAJIOTMYHBIE OTepalliy, BBIYUTAIOIINE MaTepUall.

Onepauml MOXKET UMETHh AOIMOJHUTCIBHBIEC BO3MOXKHOCTU (OHI_[I/II/I), KOTOPBIC TTO3BOJISAIOT
U3MEHATh WM YTOYHATH MpaBuja MOCTpoeHuss oObeMHOro siemeHTa. Hampumep, eciau B
oncpanr BbIJAaBJIMBAHUA NPAMOYTOJIbHUKA NOIMOJHUTCIBHO 3a/laTh BCIIMYMHY W HAIIPABJICHHUC
YKJIOHA, TO BMECTO MPHU3MBbI OyJIeT IOCTPOEHa yceueHHasi MUpaMua.



[Tpumep co3manust MOAETH IETAIH:
Coznianue npusMsl.

JlobGaBiienne muJIMHIpA.
JloGaBieHne yceueHHOM MUpaMUIbL.
Brranrtanue nmumHapa.

Brrunranue AByX IMWIHHIPOB.
Jobasnienne Gacok u CKpyTriIecHUH.
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[Tporecc co3manust TpEeXMEPHON MOJIETH 3aKJIF0YACTCs] B MHOTOKPATHOM J00aBJICHUM WITH
BBIUMTAHUU JOIMOJIHUTENBHBIX 00beMOB. [IprMepamu BerauTaHus 00beMa U3 JAETaal MOTYT OBITh

pa3IUYHbIE OTBEPCTHUS,

MPOTOYKH,

KaHaBKH, TMa3bl (KpacHbIE CTPEIKH),

no6aBiieHUs] 00beMa — OOOBIIIKH, BBICTYIIBI, peOpa (3KENThIe CTPENIKH).

I'naBHOE OKHO cUCTEMBI B pexKumMe TpéXMepHOFO MOACJIHPOBAHUA:
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Tema 3. CAIIP KOMIIAC-3D. Paooma c ouoauomexkamu KOMIIAC-I PA®HK

KommnoHOBKa W TOCIIEOBAaTENLHOCTh BBIMOJHEHHUS BCEX OINEpaldii Ha YepTexe
AQHAJIOTMYHA TPAJUIIMOHHOMY CIOco0y dYepdeHHs. Pemiaromee 3Ha4eHHE JUISl TTOBBIICHUS
POU3BOIUTEIILHOCTH Tpynaa " Ka4yecTBa pa3pabarbIiBaeMOit JOKYMEHTAIIUU
KOMITAC-TPA®UK umeer Haiuuue B HEM OOJBIIOrO KoiludecTBa OMOMMOTEK. BhI3bIBatoTCS
OHH TIOCPEICTBOM KHONKH «MeHemkep Oubmmorexk» B MeHO «CepBuc». B mosBuBIIEMCs
JIMaJIOTOBOM OKHE CIIeZlyeT BBIOpaTh HEOOXOAMMYyI0 OMONMOTEKYy, Ha MpHUMeEpe IMoKa3aHa
oubmoTeka «MarmmHOCTpoeHUEY, ¢ ToApasaeioM «KoHCTpyKTopcKas OnOIMoTeKay.

Menemxep bnbnnoTex X
-------- L3 BoaccHabaeHne u KaHaM3aLNA - D%Emﬁnmmen:a kpenexa ana KOMMAC-3D
........ [:| JepeBAHHEIE KOHCTRYKLMK D%Eménmmexa pEAYKTOpOB
........ C3 KenesoBeToHHbIE KOHCTRYKUMKM [ %Emﬁnmmexa 3NEKTPOABWIaTENEH
________ 0 = || k/18s BuBanoTexa 3neMeHTOB KMHEMATHUECKIK CREM
________ £ MerannokeHcTpykLmm %Kwnpymopcxan BubnnoTeka
________ (03 Opranmsauma crpouTenscTea |:|§ ¥YenoeHele obozHadeHna MNaeemo- 1 Tungpocxem
-------- 3 OcHacTka, MHCTpyMEHT
-------- [F31  Otonnenwe n BeHTUAALAA i

-EHﬁJ'IHDTE!KH KOMNAC |%E BAuoTeka 3NeKTPOSE... | s BubnuoTeka anemenTos...| S KoHcrpykTopakan Gubin

Br160p KOHCTPYKTOPCKOM OMOIHOTEKH

Hanuuue mmpoxoit cetn 6uOIMOTEK MO3BOISIET UCKIIOYUThH BRIYEPUUBAHUE CTAHIAPTHBIX
uznenwuii. Tak, HanpuMmep, nmocie «kKOHCTPYKTOPCKO#M OMOIHOTEKN» MOXKHO OTKPBIThH CIIEIYOIee
OKHO ¢ pazzaenoM «[loamunHuKn» U fajiee ¢ COOTBETCTBYIOUIMMHU MoJipa3fiesiaMu. 3/1eCh MOKHO
BBIOpaTh MOMAIIUITHUK B COOTBETCTBUU C IPOBEJACHHBIMH pacueTamMH, a TakKe CO BCEMHU
napaMeTpamMH U TOTOBBIM YEPTEHKOM.

MogWwrnHMKKY WapUKoBLEIE PAANANLHO-YNIOPHEIE O4HOPALHLIE &J
O osHavEHHE C.kH Ca, kH MHnrp.n Mnp.#
|45204 |1 4,800 |?.E4EI |1 B000.0 |2EIEIEIEI.EI
Huaretp d 20 - Ouataerp D 47  w| Wwupuna B 14
MapaMeTpe! WTpHA0EEH MeononHeHue -+ — 1+
Yron, rp 50 @ Pazpes B
’ 036000
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War, v 20 PesEe ® i iR
YnpoweHHo BN éﬁ
C030aTE OEBEKT CHEUHPHEALMHM V| Ock pucosate | MpArman oTpHeoeka | Prcoeate cnpaea
T | [owee

Br10op mapameTpoB u CTUIIS U300paKEeHUs TOAIIUITHUKA

B oTkpmIBmieMcs auanioroBoM OKHE MOXXHO BBIOpaTh THI H300pakeHHs (pas3pes,
YIPOILICHHOE H300paXeHUE), a TaKKe MapamMeTpbl IUNTPUXOBKH. AHAJIOTHYHO BBITOJIHSIIOT
IPOIIETyPy OCTPOCHHS MaHKET, MacIIOyKa3aTelel, CIIMBHBIX MPOOOK, PHIM-00JITOB | JIp.

[IpenmymiecTBOM KOMITBIOTEPHOM Tpaduku sSBISETCS TakKe BO3MOXKHOCTh M300pa3HTh
KOMIUIEKTYIOLIHIA 3JIEMEHT B JJFOOOM CBOOOJHOM MECTE YEepTeKa, a 3aTeM IEePEeMECTHTh €ro B
HY)XHO€ MecTo M B TpeOyemoe moinoxkeHue. [lpudem npu Hanmuuuu B COOPOYHOH enuHMIIE
HECKOJIbKUX OJMHAKOBBIX 3JIEMEHTOB HET HEOOXOJMMOCTH BBIYEPYMBATH MX BCE — OCTAJIbHBIC
CO3AIOTCSI C TIOMOIIBIO0 KOTUPOBAHUSI.



CUCTEMA KOMIIAC SHAFT 2D
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Huanozu 6600a napamempos cmyneneii 6 cucmeme KOMITAC-Shaft 2D

KOMITAC-Shaft 2D — 310 uHTerprpoBaHHasi CHCTEMa MPOESKTHPOBAHUS TEJ BPAICHHUS.
C ee MOMOIIBI0 MOXHO CO3/1aBaTh MapaMeTPUIECKUE MOJICIH BAJIOB U BTYJIOK, CTPOUTH Ha HX
MOBEPXHOCTAX IUIMIIEBbIE, IITTOHOYHBIE U PE3b0OBbIE yUaCTH, KAHABKH, KOJIBIEBbIE Ma3bl U T.J.
KonudecTBo crymeneid Momenu MOXKET OBITh JIIOOBIM, a (OPMBI — pPA3IUYHBIMU: ITWIHHID,
KOHYC, IIECTUTPaHHUK, KBajpat, chepa. Kpome npocThiX cTyneHel, MOJENIb MOXKET COEPKaTh
AJIEMEHTHl MEXaHWYECKUX Tepead: MUIUHAPUICCKUE IEeCTEPHU ¢ BHEIIHUMU U BHYTPCHHUMH
3yObsIMHM, KOHUYECKHE IIECTEPHU C MPSIMBIMU U C KPYTOBBIMH 3yObSIMHU, 3JIEMEHTHI YEPBSIUHBIX,
[EMHBIX, KIMHOPEMEHHBIX U 3y04aTo-peMEeHHBIX Tepeay.

[Iponiecc co3nanus momenun B KOMITAC-Shaft 2D He TpeOyer u3ydeHHs ClielUaTbHON
auTepaTypsl. Hy')KHO TOJBKO ClIeZIOBaTh PEKOMEHAALUSM OUOIMOTEKH M BBOJIUTH MapaMeTphl
CTyIEHEH B COOTBETCTBYIOIIUX JIUAIOTaXx.

Bcs cTpykTypa Monenu npenctaBisieTcs B BUJIE JEPEBA CTYIEHEW U 3JIEMEHTOB, KAy bl
U3 KOTOPBIX MOKHO OTPEIAaKTUPOBATh.

[To komanze monp30BaTeNsi OMOMUMOTEKA ABTOMATUYECKH mpeoldpa3yeT MOJeNb
KOMITAC-Shaft 2D B yeprex, Ha KOTOPOM, Kpome (HPOHTAIBHOTO BHJA KOHCTPYKIIUU, MOTYT
HAXOJHUTHCSI BHJIBI MOJIEIU CIIEBa U CIIpaBa, a TAK)KE CEUCHUS, BBIHOCHBIC 2JIEMEHTHI, OCHOBHBIC
pasmepsl u T.n. [lonmb3oBarento oOcCTaHETCsl JIMIIb OKOHYATENbHO O(QOPMUTH YEPTEXK.
@poHTaNBHBIA BUJ MOJIENIN OCTaeTcsi 00beKTOM OMOIroTeku. Eciu BOZHUKHET He0OXOAMMOCTh
IIOCMOTPETh WIIM M3MEHUTH IMapaMeTphl CTymeHe#, To MoxHO Bbi3BaTh KOMIIAC-Shaft 2D
JBOMHBIM IIETYKOM MBIIIH 110 3TOMY BUY.

[Tnockas momens KOMITAC-Shaft 2D moxer cratb mpooOpa3oM TBEpPAOTEIbHON
MOJIJTH, KOTOPYIO MOKHO CT€HEpPHpPOBATh Ha)KaTHEM OJIHOM KHOIMKHU Ha MaHeI WHCTPYMEHTOB
rmaBHOTO OKHa Oubmmoreku. IIpu sTom B nmepeBe moctpoenus moaenu KOMITAC-3D Oynyt



MPUCYTCTBOBATh T€ JK€ AJIEMEHTHI, UTO M B JiepeBe cryneHer u anemeHToB monaenu KOMITAC-
Shaft 2D. bubmuoreka Kommac Shaft 2D Bxioyaer B cebsi KOMILICKC MpPOTpaMM pacyera
mexanndeckux nepenady KOMITAC GEARS 2D.
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Obvemnas modenb nocmpoernnas no niockou mooeau KOMITAC-Shaft 2D

Cucrema npegHa3Hau€Ha JJIsl BBIOJHEHUS paCyeTOB CIICYIOLIUX TUIIOB Mepeaay:

- Hunuuapuyeckas nepeaada BHEIIHETO 3aleIICHUS;

- Hunuuapuyeckas nepeaada BHYTPEHHETO 3alIeTICHHUS;

- Konunueckas nepesada ¢ KpyroBeIMU 3yObsMU;

- Konunueckas nepegada ¢ mpsMbIME 3yObsSIMU;

- UepsiyHas IUIMHAPUYECKAS TIepeayva;

— PonukoBast nienHas nepenaya;

- Knunopemennas nepenaya;

— 3yb6uyaTopeMeHHas repeaaya.

Uroosl pabortath ¢ cucremoit KOMITACIIGEARS, neo6xomumo BeIOpath CepBHC—
Menenxep 0udauoTex — Pacyer n mocrpoenue — Pacuernl MexaHH4YeCKHUX Mepeaay.

Menemwep Gnbnuotex

X

OcHacTka, WHCTpYMEHT
OTonnenne n BEHTUAALMA
Mpumepel BuBnnoTtex
Mpoune

Ceapka
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« | s KOMMAC-SHAFT 2D
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[ F&: KOMMAC-SPRING

m

.Emﬁnmmem KOMMAC |=E|<0Mr|nc SHAFT 2D |




Oxno cucmemsl ynpasienus oOubauomexamu Menedocep OubIUOMEK C OMKPLIMBIMU

cucmemamu nanku (kamanoza)
MeHemmep DnbnmoTer

KOMIMAC-SHAFT 20

Hactpoiika
43 Nocrpoerme megenn
P¥ Pacuers mexanuueckix nepegad

Bubnnoterk KOMMAC g KOMMAC-SHAFT 2D |

OxHo cucmemvl ynpaegienus oubauomexamu Menedscep 6ubiuomex ¢ 006a8IeHHOU U
packpovimoti cucmemou KOMITACUISHAFT 2D
Cucrema Kommac GEARS 2D mnpenocTaBisieT MHTYHMTHBHO TIOHSATHBI HHTEpdeiic,
[Ipu mnomoiu
COOTBETCTBYIOLIMX TMEPEKIIoUaTeseld MOXKHO BBIOpAaTh HEOOXOMMBIN THI pacyeTa M HaKaTuem
KHOTIKH «BBITTOTHUTHY, 3aITyCTHTH €T0.

MO3TOMY paboTaTh ¢ OHONMOTEKOW HE COCTaBIIIET HUKAKOro TpyJa.

ﬂ Komnaekc nporpamm KOMIMAC-GEARS
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TEoMeTpHYECKLR pacdeT

Pacyet Ha nposHocTE |
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I'maBHoe okHO cucteMbl KoMiuiekce
nporpamm KOMITAC GEARS

HauanbHoe okHO cructeMbl «PacdeTsl HUIUHIPUYECKON
3y04aTol nepeaadn BHEIIHETO 3alleTICHUSD)

F
ﬁ lecMeTpUYECKMA pacHeT

PEAMET PACYETa

b
BapuanT pacuera - u

’ N0 MEKOCEEOMY PACCTOAHMID
[ M 0 P PHLMEHT 38 CHELEHHA
’ Mo AMAMETPAr EEPLUMH Konec

MapareTpil Beoywee koneco Benomoe koneco
1. Yucno sytees 1} 0
2. Moayne, mar 2 -
f
3. Hron HaknoHa sytees, * o= (e (o] I
4. Yron npoguna sytees, © 20 °0 'o "
5. Koz $PUUHMEHT BEICOTEI FON0BKH 3483 1 |
E. Koz pUUMEHT pagHaneHoro 3asopa 0.25 I
7. K03 @EUUMEHT DAlHYCa KPMEMSHEI NEPEXOLHOA
KPHEOI B MPaHMYHON TOMKE NPOPKNA 3ytia 0.3
8. IWpHHa 3YG4ATOrO BEHLA, M 1} 1]
3. Ko ppMUMEHT CMELLEHMA MCROAHOMD KOHTYPa 1] 1}
10, OuareTp ponuka [Wwapuka), me 0 1}
11. Bug ofipatoTku [petfma v] [penKa v]
12, X apakTepucTHE MHCT pYreHTa
13. HanpaeneHue cnupany 3ySa Beaywero Koneca npaeoe ¥

Juanorosoe okHo Bapuant
pacuera

HwnanoroBoe okHO ['eOMeTpUYECKHUI pacyeT C paCKPBITOM
BKiaskoit Ctpanuna 1



3. METOAUYECKHUE YKA3ZAHUSA K HOPAAKY NOAT'OTOBKH
U BBINIOJIHEHUIO TPAKTUYECKUX 3AHSATUI

IIpy NOAroTOBKE K 3aHATUIO CTYIEHT JOJDKEH pa3o0parb BOIPOC;
O3HAaKOMHTBCSI C KPATKUM OIIMCAHMEM TEMBI; IMPOCMOTPETH TONOJHUTEIBHYIO
JUTEPATYPY 110 JAHHBIM BOIIPOCAM.

Ilepen HavyasoM 3aHATUA CTYAEHT JOJHKEH HM3YUHUTh COJEpKAHUE HaHHBIX
METOANYECKUX YKa3aHUM.

B x0ze npakTH4eCKnX 3aHATUM CTYJECHT BBINOJIHAET IPAKTUUECKUE 3a0aHNs,
IIPEUI0KEHHBIE IPETIOIaBATENIEM.

[lo 3aBepiieHHIO MPAKTUYECKOTO 3aHATHUSA CTYACHT O0s3aH MPEIbSBUTH
BBIIIOJIHEHHBIE 3a1aHUS U OTBETUTH IIPENOJABATENI0 HA KOHTPOJBHBIE BOIPOCHI,
COIIPOBO’K/1ast CBOM OTBET AEMOHCTPALMOHHBIMU IIPUMEPAMH.

4. TPEBOBAHUA K O®OPMJUIEHUIO OTYETA

Tekct oTyeTa Mo MpakTHUYECKOW padoTe BBIMOIHSAIOT Ha JucTax (opmara
A4. Tekcr nomkeH ObITh HaOpaH B TekcToBOM penakrope MS Word. Tun mpudra
— Times New Roman, pasmep mpudra 14 0T, MEXKIYyCTPOUHBIA HHTEpBAI
IOy TOPHBIM.

[TapameTpsl CTpaHUIIBI: BEPXHEE U HIDKHEE TOJIA — 2 CM; JIeBO€ ToJie — 2,5
cM; mpaBoe mnoie — 1,5 cM; paccTosHHME OT Kpas BEPXHETO M HUKHEIO
KOJIOHTUTYJIOB — HE MeHee 1 cM. Homep cTpaHuIbl CTaBUTCS BBEPXY CTPAHMIIBI B
LIEHTPE.

OCHOBHOHM TEKCT HaOMPAIOT C OTCTYNOM cjeBa NepBod cTpoku 1,25 cM u
BBIPDABHMBAaHUEM TEKCTA IO IIMPUHE CTPAHULbD. ABTOMATHYECKAs PACCTAHOBKA
MEPEHOCOB CJIOB: IIMPUHA 30HBI NepeHoca cioB —0,63 cM, MaKCMMalbHOE YHUCIIO
MOCIIEI0BATEIBHBIX MIEPEHOCOB —3.

5. CHUCOK PEKOMEHJIYEMOM JIUTEPATYPBI

1. T'anmn H.b. ABTomMaTM3MpOBaHHOE NPOECKTUPOBAHHE B CHUCTEME
KOMIITAC-3D V12. M.: IMK Ilpecc, 2010 360 c.

2. Komunn A.®., OcsnHukoB M.B. VYmnpapieHue >KU3HEHHBIM ITUKIIOM
m3aenua M.: Anaxapcuc, 2003. 304 c.

3. KOMIIAC-3D VI12. PykoBoactBo mnoas3oBatens. [pdf-dopmar] —
ACKOH, 2010.

4. KOMIBIOTEpHbIE TEXHOJOTUU TPU MPOCKTUPOBAHUU W IKCILTyaTaI[uu
TEXHOJIOTUUECKOro o0opyaoBanus: yued. mocobue st By3oB / [.B.AnekceeB [u
ap.]. 2-e 3., uctp. u gom. CII6.: TUOP/, 2006. 296 c.

5. Hopenkos M.I1. OcHOBBI aBTOMaTU3UPOBAHHOTO MTPOCKTUPOBAHMUS: yueO.
JUTSL BY30B. 2-€ u3ll., nepepad. u non. M.: U3n-so MI'TY um. H.O. baymana, 2002.
336 c.
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