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[lepBass wacThb  MeTOOWYECKUX YKa3aHU — «OCHOBBI KOMIBIOTEPHOH TpaQuKu» - pacKpbIBacT
OPUHOMIBE  OMHMCAHUS © O00pabOTKM M300pasuTeNbHON HHGpOpPMAaUd B KOMIIBIOTEPHOH rpaduke.
PaccMoTpeHHBIE ynpaskHEHUS! OCBEINAIOT OCHOBHBIE IPHUEMbl pabOThl ¢ M300paXCHUSMH B PENaKTOPax
pactpoBoii U BekTOpHO#H rpaduku. Mcmoms3dyembie mporpammubie cpeactBa: Adobe Photoshop CS3,
CorelDraw X4, AutoCad 2008.

Bropas uyactb Meroguueckux ykazaHuil -  «['eoOMeTpHYECKOE MOJEIUPOBAHUE» - COACPKUT
WHAWBUAYaJbHbBIC 3a1aHus 10 qucuuiuinHe «KoMmbroTepHas reoMeTpus U rpaduka», peKOMEHIANU [0 UX
BBINIOJTHCHHUIO, a TakKe MpPUMEphl BHINOIHCHUs 3aganuid B cpene AutoCAD. Kypcosas paGora
IpEAYCMAaTPUBAET PELICHUE 3a]a4 HAUEPTATEIbHON N€OMETPUH TPAAULIMOHHBIMU METOJAaMHU B COUETAHUU C
npueMamu Tiockoro yepuenus B AutoCad, a takske cpeicTBaMu TpexMepHoOro mojaenuposanus AutoCad.

JlaHHBIE METOTUUECKUE YKA3aHUS UMCIOT 1IEJIbI0 CIeayIoNIee:

1. 3akpemnyeHne TEOPETUIECKUX 3HAHUM MO KypCY «KOMITBIOTEPHAsI TEOMETPHS U Tpadukay;

2. TlpuoOpeTeHue NPAKTUYECKUX YMEHHH W HABBIKOB MO NpHMeHeHuro cpeacts AutoCad mis
reOMETPUUYECKHUX MOCTPOCHUN U 00BEMHOTO MOJCITUPOBAHUSL.

NunuBuyanbHple 3aJaHusl IpeIHa3HA4YeHBl s CTyneHTOB | kypca croermumanbHocTH 230201
((I/IH(bOpMaHI/IOHHBIC CUCTCEMbI U TCXHOJIOTHN» U MOTYT 6])ITI) IIOJIC3HBI 1JIA CHCHHaJILHOCTeﬁ HHXCHCPHOI'O
npoduis, n3ydaromux pasgen "HagepratensHas reomerpus», «mxkeHepHas rpaduxa», «HkxeHepHas u
KOMIIbIoTepHas rpadukay, «KoMibsloTepHas rpapukay.

[lewaraercs mo pereHnto U3ATENHLCKO-O0nOMMoTeyHoro copera HIACY
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> A.®D. 3a10poKHBIH, K.T.H., JOLEHT, 3aB kapeapsl UCT HTACY
> 10.A. JIxxarapos, k.T.H., norieir HTACY
> 10.E. Bocko6oiHHMKOB. 1.M.H. Ipodeccop, 3aB kadeaps! [IM HI'ACY



1 METOJIJMYECKHUE YKA3AHHMS IO BBIIIOJTHEHUIO MHIUBUIY AJIBHBIX 3ATAHUAM
IIO KYPCY «KOMIIBIOTEPHASI TEOMETPUS U I'PA®UKA»

Ienpro BBINONHEHUS WHAWBHUAYAJIBHBIX 3aJaHUM SBISETCSA WMHTErpalysl 3HAHUH IO TEOPETHYECKUM
OCHOBaM YepYeHUsI U OCHOBaM MopenupoBanus B AutoCad mocpecTBOM NMPUMEHEHHS CPEACTB M IMPHEMOB
MAaIIWHHON rpadUKy Ui PEeHIeHUs 3a1ad Kypca HauepTaTeIbHOW TeOMETPUH.

1.1 CJIOBAPb TEPMHUHOB

Opmozonansnoe (npamoyzonvHoe) npoeyuposanue — TPOESLMPOBAHNE MNapaUIENbHBIMU JTydyaMHu W3
0ECKOHEYHOCTH MO MPSIMBIM YTJIOM K TUIOCKOCTH MPOEKIHH.

Ocb npoexyuii - THHUS TIepecedeHus TiockocTel mpoeknuii. Ock x pazpernsier ropuzoHTanbHyo (I11;) 1
¢bponTanbhyo (I1;) MIOCKOCTH TPOEKIMiA, och Y pasaensier ropusoHTanbuyio (I1;) u mpodmibhayo (I1s)
TUIOCKOCTH MPOGKIIIA, Och Z pazaeisier ppontanbHyto (I1,) u npodpunbhyto (I13) mI0cKoCTH MPOSKIHMH.

Junua npoekuyuonnoil ceéa3u (IVMHUS CBS3M) - IJIMHUS, TEPICHOUKYISPHAS K OCH TIPOEKITHH,
COEIUHSIONIAS IBE TPOEKIIMH OJTHOM TOYKH.

T'eomempuueckas ¢puzypa - moboe MHOXecTBO Touek. K ¢urypam oTHOcHTCS TOouka, mpsmas JTuO0
KpHUBas JIMHUSA, INIOCKOCTh, TIOBEPXHOCTB, TEJO.

Konxypupyrwwue mouku - TOUKU, MPOCKIUOHHO COBIAJAIOIIME HA OJHON W3 IJIOCKOCTEH MPOEKLIMM.
l'opusoHTaNnbHO KOHKYpPHUPYIOIIME TOYKH MMEIOT COBIAJAroIlye MPOEKIHH Ha TOPU30HTANBHOMN IUIOCKOCTH
MPOEKIHIA; (POHTAIBHO KOHKYPUPYIOIIME TOYKH MMEIOT COBMAJAOININe MPOCKIWH Ha (QPOHTATBHON
IJIOCKOCTH MPOEKIUH.

Onopnote mouxku (0a30BbIE TOYKH)- KpallHHE TOYKW (BEpXHsISI, HYDKHSS, JIEBas, IpaBas, AAJbHSIS,
OJIMOKHSIS ) U TOUKH MEePEeX0]1a BUAMMOCTH.

Ilpaman obwezo nonoxcenua - NpsMas, HE TapalieNbHAas W HE TEPHEHIUKYIApHAs HU ONHOU W3
IJIOCKOCTEH MPOEKIHUH.

Ilpamasn ypoens - npsiMasi, napajuieJbHasi OJJHON U3 MIIOCKOCTEN NPOEKIUH.

T'opuzonmans napauieiabHa TOPU3OHTAIBLHOM MIIOCKOCTH mpoekiuid [11.

@Dponmans napannenbHa GPOHTATFHON TUIOCKOCTH TIpoekiuii 112.

Ilpogunvnas npamas napamienbHa npoGUILHON IUIOCKOCTH mpoekiwmii [13.

Ilpoeuupyrowaa npamaa - npsMas, NEPIEHIUKYISIPHAas OJHOM U3 IIIOCKOCTEH npoekuuid. Hampumep,
(bpOHTAIEHO TIpOEUMpYIOIIas TMpsiMas TEePHEHIUKYIIpHa (POHTATBHOW IUIOCKOCTH mpoekiuil. Ha sty
IJIOCKOCTH MpsiMasi MPOSUPYETCS B BUJIE TOUKH.

Cneowt npamoii - TOUKU TIepecedeHus MPSIMOil ¢ TUIOCKOCTAMH MPOEKITH.

Ilnockocmo 06uiezo nonoxcenua - TIOCKOCTh, HE TIapaljieNibHas U He NMepIeHANKYJIIsIpHas HU OHOM U3
IJIOCKOCTEH MPOEKIUH.

Ilpoeyupyrowaa naockocmp - 1IOCKOCTb, NEPHEHAUKYISIPHAA OJTHOM W3 IJIOCKOCTeW mpoekiuii. Ha
KOMIUIEKCHOM YepTeKe UMEET BBIPOXKJIEHHYIO B MPSAMYIO TPOEKIMIO Ha TOM TIOCKOCTH MPOEKIN, KOTOPOH
OHa TIEPIICHNKYJIISIPHA.

Ilnockocmb ypoeHsa - TIIOCKOCTH, TIapajulieibHAsl OJTHOW M3 IUTIOCKOCTEH Mpoeknuil. Takue MmiIocKoCTH
ABJIAIOTCA ABAXKABI MNPOCHUPYIONIMMH, TaK KaK Ha JABYX IIJIOCKOCTAX HpOCKHI/Iﬁ UMCIOT BUI HpHMOﬁ,
PaCIOJI0XKEHHOH MO MIPSAMBIM YTIIOM K JIMHUSM CBSI3H.

Obpaszyrowana noeepxnocmu - JUHHA, TE€PEMEINAIOMIASACS B IMPOCTPAHCTBE IpU OOpa30BaHUHU
MTOBEPXHOCTH.

Hanpaenaowaa noeepxnocmu OTpENeNseT 3aKOH IMepeMelleHuss oO0pasylollell  MIpu CO31aHUU
MOBEPXHOCTH.

Mnozozpannuk - 3aMKHyTas T'paHHas IMOBEPXHOCTh, MMEIOIIAas He MeHee 4-X TpaHell (mupamuna,
MpU3Ma, TETPadIP U T.1.).

Ilogepxnocms 6pawjenus — TOBEPXHOCTb, OOpa3oBaHHAas BpalleHHEM O00pasylouledl BOKPYI OCH
BpallleHUS .

Ouepk nosepxnocmu - IPOEKIINS KOHTYPa MOBEPXHOCTH HA IUIOCKOCTh MPOESKITHIA.

Ilepcnekmuea — UEHTpaJdbHAs MPOSKIUS NpEeaMETa Ha KapTUHHYIO IUIOCKOCTh. [lpm moctpoeHuu
HEPCNEKTUBbl B OCHOBHOM HCHOJB3YIOT METOJl apXUTEKTOPOB, ¢ ABYMs TOYKaMU CXOHA (Fiepas M Fripanas)
napayiICJIbHBIX MIPAMBIX.

IIpeomemmnasn nnockocms — IIIOCKOCTB, HA KOTOPOH PACIIONOKEH IIPEAMET



Tenu cTpoST NSl TPUIAHUS YEPTEXKY HaHOOJNbIIEH BHIPA3UTEILHOCTH. HampaBieHne CBETOBBIX JTydei
OOBIYHO TIPUHUMAIOT TaPaJIICIBHBIM IIOCKOCTH KapTHHBI, OOBIYHO MMOJ yriioM 45° K TpeaMeTHOH
IJIOCKOCTH. TOrna BTOPHYHBIC MPOCKIIMH JIydeH OJKHBI ObITh MapajuleIbHBI OCHOBAHUIO KapTHHBI, a UX
MEPCIICKTHBA HAarpaBiIeHa O] YIJIOM 45° K OCHOBaHUIO KaPTHHEI.

Coocmeennas meHb — HEOCBEIIICHHAS YaCTh CaMOTO npeameTa.

Ilaoarowan menv — TeHb, OTOpAchIBaeMasl IPEAMETOM Ha MPEIMETHYIO TUIOCKOCTh U Ha OKPY)KaroIIre
MIPEAMETHL.

1.2 TPEBOBAHUSA K O®POPMJIEHUIO TPAOUYECKHUX PABOT

[Topsimok odopmiteHnst yepTeke MOKeH cooTBeTcTBOBaTh mpaBmiaaM ECKJI, xoTopbie M3710KEHBI B
yueOHMKaX U CIIPaBOYHHUKAX 110 MHKEHEPHOW TpaduKe U YepUeHHUIO.

YepTeku BHIMOJHSIOTCS Ha uctax popmara A3 (420*%297).

Ha pacctosanm 5 MM OT JTWHWUK oOpe3a JIMCTa MPOBOTUTCS paMKa IMojs depTeka. C JEBOW CTOPOHBI
JIMHUS paMKH IPOBOIUTCS OT JIMHUK 00pe3a IUCTa Ha paccTossHAN 20 MM.

TutyneHbI THCT 0dopMIIsieTcs o 00pasiLy, npuBegeHHoMy Ha Puc. 1.1.

3amaHusa K 4eprexaMm OepyTcsi B COOTBETCTBUM C BapHaHTaMH, NPHUBEICHHBIMH B NaHHOM H3IaHHH.
Ueprexxn 3amaHuil BeIUEpUYMBAIOTCS B Macmrabe 1:1 u pacmonararoTcs Ha JIHCTE C y4eTOM HamOoee
ONITUMAJILHOTO Pa3MelIeHHs B Ipeenax ¢popmara JucTa.

Bce nHaamucu, kak W oTHOenpHbIC O0O3HAYEHUS! HA YEPTEXax, AOJDKHBI ObITh BBINOJIHEHBI MIPU(TOM
rapHuUTypsI pazmepom 3,5 u 5 B coorBercTBuu ¢ ['OCT 2.304-81.

Tommuny u Tun auHuE npuHuMaroT B cooTBeTcTBuM ¢ ['OCT 2.303-68. Bee BuanMpie OCHOBHBIC JTUHUH
BBITTOJIHSIOTCST CIUIOMIHBIMU  TodmuHod S = 0,8 — 1,0 mMm. JIMHMM UEHTPOB W OCEBBIC BBIMOIHSIOTCS
MITPUXITYHKTUPHON JTHHUEW TOMMUHONW OoT S/2 1o S/3 mm. JIMHMM BCIOMOTATENbHBIX TTOCTPOSHUN U JTMHUAN
CBSI3U JIOJDKHBI OBITH CIUIOIIHBIMH U HanOoJiee TOHKMMH. TOJIIWHA JIMHUHA YCTaHABIMBAeTCS B TMaHEIH
CBOHCTB U OTOOpakaeTcs Ha DKpaHe MPH aKTUBHOM PEKUME OTOOPaKEHHs Beca JIMHHA.

JIMHNM HEBHOMMBIX KOHTYPOB IOKAa3bIBAalOT IITPUXOBBIMU JHMHUSAMH. JKenaTeapbHO HpU HMOCTPOEHUSIX
BBIJICJIATh JIMHUM LBETOM. [Ipyu 3TOM BCce JTMHHMU HCXOIHBIX JAaHHBIX BBIYEPUUBAIOTCS YEPHBIMHU, HCKOMBIE
JUHUAW BBIACTISIOTCS KPACHBIM IIBETOM, JINHHH MOCTPOCHHUSI — TONYyOBbIM, 3€JICHBIM, XKEITHIM U JIP.IBETaAMH.
OcHOBHBIE TMHUM IOCTPOEHUN NOJDKHBI OBITh coXpaHeHbl. HoMmepa 3aad Ha JaucTax BBIIOIHAIOT MIpH(TOM
BBICOTOU 5 WK 7 MM.



HOBOCHBUPCK U TOCYAAPCTBERHBIM APXUTEKTYPHO-CTPOUTE ABHEIA
YHUBEPCUTET (CuscTputH)
Kaeeapd WHPOPMOUMOHHEIX CHUCTEM W TEeXHOAOr WM

UHAUBUAYAABHBIE 3AA4AHUG

o ancuAanarHe! KomrsoTepHas reomeTomsa 1 reaemxa’

Buirioanimm cTyaeHT reynns 110
Haaroe H.IT

liooBepin goueRT kaeeapst HCT
Eeccoroaa H.B,

Hosocumempck — 20 _

Puc. 1.1. TurynbHbIN JUCT.

Touku Ha yepTexe MOKa3bIBaTh B BUJE OKPYXKHOCTH AMAMETpoM 1,5 — 2 MM C NMOMOUIbIO H3MEHEHUs
(hopmata oToOpaxenus Touek (MeHro «Dopmary).

I'padmyeckue 3aganus KypcoBOi padOThI COMPOBOMKAAIOTCS MOSCHUTEIBLHOU 3alMCKONW ¢ H3JI0KCHUEM
TEKCTa 3aJlaHusI U UCXOJHBIX JIAaHHBIX. [[osSICHUTENbHAS 3aMMCKa OTIeYaThIBaeTCs Ha JUCTax Gopmarta A4
(210 x 297 MM) 1 TIpHIIaraeTCs K YepTek,am.

OdopmiieHue TEKCTOBBLIX MATEPHAJIOB

J11s1 BKIIFOUEHHSI B UEPTEX CTPOKH TekcToBoi nHpopmannu B AutoCAD ncnons3yercsa komanna Texcm.
Bb13oB 3TOI KOMaHIBI MOXKHO BBINIOJHUTH, MWCIIONB3YS Tajaroniee MeHio Pucosanue > Texcm
>00nocmpounviii unu Pucosanue > Texcm > Muozocmpounsii. I1py BBIIOTHEHNN HaIIHCEH HA YepTexe
myunie wucrnons3oBath TapHUTypbl ISOCPEUR, ISOCTEUR, wmmu txt, xoropeie B Ooublieil crerneHH
cootBercTBylOT ['OCT 2.304-81. M3meHeHus B mapamerpax mpudra AeMOHCTpUpYIOTCs B moje Obpasey.
Pa3mep 3HakoB TekcTa 3agaercs B noJie Boicoma. HakOH TEKCTa OT BEPTUKAIM PETYIUPYETCS B Moje Yeon
HAaKIoHa.

Ha nucrax KypcoBoii paboThI IPHUMEHSIETCsI YIPOIEeHHast OCHOBHast Haanuch (Puc. 1.2.).
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Puc. 1.2. Yrnosoii nrramii.

JIMHUK YTJIOBOTO IITaMIIa BBIYEPUMBAIOTCS HHCTPYMEHTOM «OTpe30k» min «JIMHHS», MCHONb3yeTCs
PEKHM OPTOTOHATBHOTO YEPUCHHS W OMepals KonmupoBaHus. TomuHa JMHUA (BeC) yCTaHABIMBACTCS HA
naHeNu cBocTB coracHo TpeboBanusim [[OCT 2.303-68.

1.3. COJAEPXKAHUE UHIVUBUIY AJIBHBIX 3ATAHUI

Jluer Ne 1

Jluer Ne 2

Jluer 2 a

Jluer 3

Jluer 3 a

Jlucr 4

Jluer 4 a

Jluer 5.

Jluer S a

Jluer 6

Jlner 6 a

JIuer 6 6

Jluer 7

Jluer 7 a

TuTynbHBIN JHCT.

3amaya 1. OmnpeneneHue paccTOSHUS OT TOYKM D 10 TUIOCKOCTH ¢, 3aJaHHOMN
TpeyroiabHukoM ABC. Omnpenenenue Bugumoctu. Iloctpoenue  1wiockoctd 3,
napajutenbHol Tiockocty o (ABC) u oTcTosmmeii ot Hee Ha 45 MM.

Pemenue 3anaun 1 TpeXMepHBIM MOJCTUPOBAHUEM.

3agaua 2. IlocTpoeHue NMHHM HEPECEUEHUsT [BYX HEMPO3PAYHBIX TPEYrOJbHUKOB
ABC u DEF wu onpeneneHrie BHIUMOCTH MX B TPOEKIIHSIX

Pemenune 3amaun 2 TpeXMEPHBIM MOAETHUPOBAaHHEM

3amaua 3. IlocTpoeHue Ha TPEXMPOCKIMOHHOM YepTEKe HEAOCTAIONINe MPOEKINU
CKBO3HOT'O OTBEpCTHUs B chepe 3a7aHHOTO paanyca

Pemenue 3amaun 3 TpeXMEpHBIM MOJICTHPOBAHUEM.

3amaya 4. IlocTpoeHHMe JIMHHAM NEPECEYeHHs KOHyca BpamleHus IIockocTeio ABC
0OILIEro MOJIOKEHHUS.

Pemenue 3anaun 4 TpeXMEPHBIM MOAETUPOBAaHHEM

3amaya 5. [locTpoeHme JMHHUM TIepecedeHUs] TMOBEPXHOCTEH BpaIIeHHUS METOJIOM
BCIIOMOTaTEIbHBIX CEKYIINX MIIOCKOCTEH.

3amaya 6. IlocTpoeHWe JNHMHUM IEepeceueHHs] IMOBEPXHOCTEM BpalleHUs METOJIOM
BCIIOMOTATEJbHBIX CEKYIINX cdep.

Pemenue 3amaun 5 TpeXMEPHBIM MOAETHUPOBAaHUEM

Pemenwne 3amaun 6 TpeXMEpPHBIM MOAETHUPOBAHIEM

3amaya 7. IlocTpoeHue mnepcHneKTUBBl cXeMaTH3HMpOBaHHOro 31aHus. lloctpoenue

COOCTBEHHBIX U MA/IAONINX TEHEW CXeMaTU3NPOBAHHOTO 3/IaHUS B IIEPCIIEKTHBE
Pemenwne 3amaun 7 TpeXMEpHBIM MOAETHPOBAHIEM



2 IPUMEPHI PEIIEHUS 3AJIAY KYPCA HAYEPTATEJIbHON TEOMETPHUHM C
NPUMEHEHUEM CPEJICTB AutoCad

OBIIME YKA3ZAHUA K BBIITIOJIHEHUIO 3AJTAY

s pemieHusi 3aaa4_TPAAMIMOHHLIMU METOIAMH HAYEPTATEIHLHON T'€OMETPHH C HCIOIH30BaHHEM
cpencTB miockoro uepueHus AutoCad, BBIOIHSIEM Clleayromiee:

e UYeprum ocu X , Y, Z wunctpymentom «Line»  (Otpe3ok), mpHHUMAs 3a TOJOXKHUTECIBHOE
HarpaBjaeHue X — BiIeBO, Y — BHU3 U BIIpaBo, Z — BBEPX.

e lcnonp3yeM OpPTOTOHANBHBIA PEXUM YepUeHHs, MEPUOAWYECKH OTKII0Yas €ro, KOrja 3TOro
TpeOYIOT IOCTPOESHHS.

e Ilpumensiem Qopmar otobpaxenus Touek (MeHro «Dopmaty > «Crtuib Touek»). B nmamoroBom
OKHE YCTaHABIIMBAEM pa3Mep TOYKH — 2.

e (OO0o03HaYaeM TOPH3OHTAIBHBIC MPOCKIIUH TOUEK — CTPOYHBIMU OyKBaMH, (DPOHTANBHBIC MPOSKIIUU
TOYEK — CTPOYHBIMU OYKBaMH CO IITPUXOM, MPO(HIIbHBIC MPOSKIIUK TOUYEK — CTPOYHBIMU OYKBaMH C JIBYMSI
MITPUXAMH.

e  Jlis TOYHOCTH MOCTPOCHUS UCTIOIB3yEeM TaHEIb 00BEKTHOMN MPUBSA3KH.

e Jlns COeAMHEHUs MOIYYCHHBIX TOYCK JUHUM MEPEeCceYCHUs TIOBEPXHOCTEH UCIOIb3YyeM HHCTPYMEHT
«Crutaitay.

e Jlna nonmydeHUs TJIAJKOTO 3aMblKaHUs CIUIalHA B KOHEYHOM TOYKE BO BpPEMSA MOCTPOCHUS
MOCJIC/THETO CerMEHTA CIUIaifHa BBI3bIBAEM KOHTEKCTHOE MEHIO U BhiOMpaeM «3amMkHyTh» (Close).

e Ecmu Qurypoil cedeHus: SBIAETCH DIUTUINC — CTPOUM €ro Mo OONBIIOMY M MaloMy AHaMETpaM,
MpeBapUTEIHHO U3MEPHB UX TEOMETPHUECKUMHU METOIaMHU.

e BcromorarenbHble JUHUM MOCTPOSHUHN JOJDKHBI OBITh OCTaBJICHBI Ha YEPTEXKaxX U OKpaIlCHBI B
OJie/IHBIC TOHA, YTOOBI HE MEIIATh YTCHUIO YePTEikKa.

e BcromorarenbHble CEKYIIUE IUIOCKOCTH JOJDKHBI OBITh 00O03HAYCHBI OyKBaMH, JIMOO WX CIICIBI
BBIJICJICHBI Pa3HBIMH [IBETaMH ISl YI00CTBA UYTCHUS YepPTEiKa

JL1s penieHns 3aaa4 TPeXMePHbIM MOJSINPOBAHNEM .

. CtporM 1O 3aJ]aHHBIM ITapamMeTpaM HCXOJHBbIE OOBEKTHI: TOUKH (110 KOOpAUHATAM); TNIOCKOCTH —
kaK 3d-rpaHb MO TpPeM 3aJaHHBIM TOYKaM; KOHYChI M IHJIMHIpBI - 10 LEHTPY, PaAuycy U Bbicote. [lpu
HEOOXOIMMOCTH Pa3BOpauyMBacM TpEeXMEpHble Tena Ha 3amaHHblid yroa. (Cm. Yacte | Metoguueckux
yka3aHuii «OCHOBBI KOMITBIOTEPHOU TPpapKI» ).

. IlocTpoeHuss HEKOTOPHIX HECTAHAAPTHBIX TBEPAOTEIbHBIX O0O0BEKTOB ImpHuBeneHsl B Y. |
Metoandeckux ykazanuii « OCHOBBI KOMITBIOTEPHOH IpaduKu».

J i1 aBTOMaTH4ecKoro MOCTPOCHUS JIMHUU IIEPECEUEHUs] TBEPAOTEIBHBIX OOBEKTOB BBIIOIHAEM
onepauuio «O0beruHEeHne» nmaHenu «PenakTupoBanue Tem».

J sl MOCTpOEHHs yCEUEeHHOro Tena MpH B3aUMHOM pPAclONOXKEHHH JIBYX Tell HMpHUMEHSAEM
onepanuo «Berauranue» nanenu «PejakTupoBaHUE TE».

. [MpumensieM K TpeXMEpHBIM MOJIENSIM KOHIENTYaJ bHBIH JIN00 PEaTMCTUYHBIA BU3YaNbHBIA CTHIb
(Mento «Bun» > «BusyanbHBIE CTHIIN).

. Co3znaeM B IPOCTPAHCTBE MOJENN BUAOBBIE SKPaHbl M HACTPAUBAEM B HUX CTaHAAPTHBIE BUbBI

(menro «Bua»): B 1eBoM BepxHEM dKpaHe JOIDKEH ObITh PPOHTAIBHBIN BUJI, B JICBOM HIDKHEM —
TOPU30HTAJIBHBIN BUJI, B IPAaBOM BEPXHEM — BUJI CJIEBA, B IPABOM HIXKHEM — U30METPUIECKHIA BU]I, JAFOIIHN
HaunboJiee MOJTHOE MPEJICTABICHUE O BHEIIHEM BHJIC MPOCIIUPYEMOTO OOBEKTA.
Korpna 3anaua TpeGyeT paboThl ¢ IByMs BUIOBBIMHU dKpaHAMH, B BEpXHEM JKpaHe HACTpauBacM
(bpOHTANIEHBIN BUJl, B HIKHEM — TOPU30HTAILHBIA BUJI.

. J1J1s BO3MOKHOCTH CO3/IaHUsI U PEaKTUPOBAHUSI OOBEKTOB Ha (PPOHTAIILHOM BHJIE, IPU aKTHBHOM
BHJIOBOM 3KpaHe ¢ (PPOHTATEHEIM BHAOM, HEOOXOIUMO TTOBEPHYTH MOJB30BATEILCKYIO CHCTEMY KOOPAMHAT
(TICK, uin UCS B anriuiickoii Bepcun) Ha 90 rpamycos.

IlonroroBka yeprTeska TPEXMEPHLIX MOJAeJIeH K MeYaTH.




e [lepeiiguTe B MpOCTPAHCTBO JIUCTA.

e Bribepute B MmeHIO «Daiim» > «IlegaTs»

e B oTKphIBIIEMCS IUATOTOBOM OKHe BbIOepuTe dopmar A3 (moBepHyTo). Haxkmute «lIpumeHUTH K
JTUCTY», HAXKMATE «OTMEHHUTHY, YTOOBI OTMEHUTH TI€YaTh.

e BepHurtech B IpOCTPAHCTBO JIUCTA. Y AAIUTE BUIOBOW 3KPaH.

e Bribepure B MeHto «Bumy > «BumoBbie s3kpaHbDy > «IMECHOBaHHBIC BUIBD.

e B OTKpHIBIIEMCS AMAJIOTOBOM OKHE BhIenuTe «KoHpurypamnus aktuBHOW Moaenn», Haxmute OK.

e B mpocrpancTBe smcTa 0003HAUbTE NPSIMOYTOJbHYIO O00JacTh JUIsl PACHOJIOXKCHHS BHJIOBBIX
9KPaHOB.

e  AKTHBHpYHTE IIEITIYKOM MBIIIA BUIOBBIC KPaHbI, HACTpanBaiiTe MacmTad (maHe b «3yMUPOBAHUEY)
Y PACITIOJIOKEHUE H300paXKeH i (TIOJIOCHI MPOKPYTKH OO0 BpalllcHHE KOJIECUKA MBIIITH) B BUJOBBIX SKpPaHaX.

e BcraBbTe B IpOCTPaHCTBO JIMCTA MTA0JOH YepTeka ¢ paMKo# (Kak 0JI0K). MOXKHO 3TO cenaTh Jepes
Oydep obmeHa.

3AJIAUYN

3apava 1

1. Hatimu paccmosnue om mouku D 0o niockocmu, 3adannoti mpeyzoaviukom ABC. Ha paccmosinuu
Tocmpoums niockocme, napaienvHyto niockocmu mpeyeoavhuka ABC u omcemosiyyio om nee na 45 cm..

2. Peuwwums 3a0auy 3D-mooenuposanuem

JlaHbI KOOPAUHATHI TPEX BEPIIHMH TPEYTONbHUKA B TOYKH D.

Yka3zanus k 3agaue 1

e UYeptumocuX,Y,Z.

e Crpoum B mpoctpanctBe moaenu AutoCad mpoekmuum Touek A, B, C, D, orknaneBas
MOJIOXKUTENIbHBIE 3HAYECHUS KOOPIAMHAT BAOJIb MOJOXHUTEIBHBIX HAIlPaBICHUH oceil: Ha (QPOHTAIBHOM
MPOEKIMH TOYKH KOOpPAUWHATY X — BJIEBO, KOOPAMHATY Z — BBEPX; HA TOPU3OHTAIBHOIN MPOEKLHS TOUYKH:
KoopauHaty X — BJIEBO, KOOpPAMHATY Y — BHHU3; OTpHUIATElIbHbIE 3HA4YEHUS KOOPAMHAT —BIOJIb
OTPHULIATEIbHBIX HAIPABJICHUN OCEH.

e [ OpH3OHTAIBHYIO U (PPOHTAIBHYIO MPOEKIHH KaXI0W TOYKH COEAUHSEM JIMHUAMHU IPOECKUINOHHON
CBSI3H, UCTIONB3YSI HHCTpYMEHT «Line» («OTpe30k») u maHenb NpUBI3KH.

e Mensiem popmar oTobpakenus touek (Menwo «Dopmat» > «Ctuib Todek»). B muamoroBom okHe
YCTaHaBIUBAEM pa3Mep TOUKH - 2, CTABUM TaJIOUKY B MOJI€ KOTHOCUTENBHO SKpaHay.

e Coenunsis nHCTpYMeHTOM «Line» («OTpe3ok») B pexkuMe 0ObEKTHON MPUBS3KH (IIPHUBS3KA K TOUKE)
MOCTPOCHHBIE TIPOEKIIMHU TOYEK, [TOJTydaeM TOPU30HTAIBHYIO M QPOHTAIBHYIO POSKIIUH TPEYTOJIbHHKA.

e PaccrosiHEE OT TOYKH /0 IIOCKOCTU OMNpENeIIieTCs] BEIMYMHON MEePIEeHANKYIIApa, OMYILEHHOTO U3
3TOH TOYKM Ha JAHHYIO IUIOCKOCTh. MCHomb3ysi TeopeMy O MNEpIEHIUKYJSpe K IUIOCKOCTH, MPOBOIUM
TOPU30HTAJBHYIO NPOEKLUHIO MEPHEeHAMKYJApa K IUIOCKOCTH  TPEYrojbHUKA  IEPIEHAUKYISPHO
TOPH30HTAJIBHOM MPOEKIIMK TOPU3OHTAIH, (PPOHTAIBHYIO MPOEKIHIO MEPIICHIUKYIISIpa — MEPISHINKYISIPHO
¢poHTaNbHOW mpoeKIMH (POHTAIM IUIOCKOCTH TpeyroiasHuka ABC. @pPOHTATBHYIO MPOEKIHIO
TOPHU30HTAJIM MPOBOJIUM UYepe3 BEPIIMHY MPOEKLHMH TPEYrojbHHUKA, MapaljieIbHO OCH X. | OpH30HTaIbHYIO
MIPOEKITHI0O TOPU3OHTAIM HAXOJWM, MPOBEAS JUHUU TPOSKIIMOHHON CBs3M W3 Touek a' u 1' Ha
TOPU30HTAIBHYIO IUIOCKOCTh TIPOGKIIMA JO0 TIepeceueHus] C MPOEKIUSIMH OJHOMMEHHBIX CTOPOH
tpeyronsHuka (Puc. 2.1. a)). [Ipu mocTpoeHNH MPOESKLMH MEPICHIUKYIISPa UCTIONb3YEeM MaHeIb 0OBEKTHON
NpUBS3KH (TOYKa, NepHeHAuKyisip). I[lo aHamorum CTpoMM NpoeKUuH (POHTaNM, 3Has, 4YTO ee
TOPU30HTAIbHAS MPOEKINs MapaienbHa ocu x (Puc. 2.1. a)).
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Puc. 2.1. IlocTpoenue nepneHANKYIISIpa K IIIOCKOCTH TPEYTOJIbHUKA.

e OmnpenensieM TOUKY MepecedeHUs] MEPICHAUKYIsIpa C IIOCKOCThI0 TpeyronbHuka ABC. st atoro
3aKJIIOYaeM TEPICHAUKYISIP BO BCIIOMOTATEIbHYIO (PPOHTAIBHO MPOCIHUPYIOINIYI0 TIockocTh (Puc. 2.1. 0)
Cunsist TuHASL — QPOHTANBHBIN cJiell BCTIOMOTaTelIbHON CEeKyIIeH (pOHTAIBHO-IPOCHUPYIONIEH MI0OCKOCTH,
MIPOBEIECHHON dYepe3 MEepIeHAUKYISAp), CTPOMM JIMHHIO IIEPECeYeHUs] BCIIOMOTATENbHOH IUIOCKOCTH C
IJIOCKOCTBIO TpeyrojbHuka ABC, HaXxoauMm TOYKYy MEpecedyeHUs MCKOMOM JIMHUU C MEPHEHANKYIAPOM —
Touky O — cHaydajga TOPU3OHTAJIBHYIO € MPOEKIUI0, 3aTeM, C TOMOIIBI0 JMHUM NPOECKIMOHHOW CBA3H —
dbponTanbHyto npoexiuio (Puc. 2.1. 6)).

e OmnpexensieM BUAMMOCTh NEPHEHIUKYJsSpa C TOMOINBIO KOHKYpHUpYIOIIMX Touek (2.1. B)).
PykoBoxcTByeMcs CleayIOmuM:

1. KoHKypHpYyIOIIMMH Ha3bIBAIOTCA TOYKH, JIEXallde Ha OJHOM NPOEHUPYIOLIEM Jy4ye, U
COOTBETCTBEHHO, ITPOCIIUPYIOIINECS B OJTHY TOUKY.

2. Ecnu 1Be Wiy HECKOJIBKO TOUEK UMEIOT O0IIyI0 (PPOHTATIBHYIO POEKLHIO, TO (POHTATIbHAS IPOCKIUS
TOW M3 HUX SIBIISICTCS BUAMMOM, KOTOpPasi pacHojokeHa OJrke K HaOMIoaTesro, TO €CTh UMEET OONbLIYIO
KOOpJHMHATY Y.

3. Ecnu 1Be MM HECKOJBKO TOYEK MMEIOT OOILIYI0 TOPM30HTAIBHYIO HMPOEKLHUIO, TO TOPU30HTAIbHAs
MPOEKIMSI TOH U3 HUX SBJISIETCS BUAMMOM, KOTOpasi paclojOkKeHa BbIIIE, TO €CTh KOTOpas UMEEeT OOJbLIYIO
KOOpJHMHATY Z.

e OnpenensieM HATYpaJIbHYIO BEJIMUMHY paccTostHUs OT Touku D no minockoctu ABC (HB) cnoco6om
MPSIMOYTOJIBHOTO TpeyroibHUKa. lcmosip3yeM TreoMeTpuueckue TOCTPOSHHS — H3MepAeM PaiiycoM
OKPYKHOCTH Pa3HOCTb PACCTOSIHUH OT KOHLOB (DPOHTAJIBHON MPOEKIMH IMEPIEHAMKYIspa A0 OocH X.
[lepeHocMM 3Ty OKpPYXHOCTH Ha TOPHU3OHTAIBHYIO IUIOCKOCTH MPOEKIWH, OTKIAJbIBAas HW3MEpPEHHOE
paccTosHME Ha TMEPHeHIUKYJIApe K TOPU3OHTAIBHON TPOEKIMH TMEepPHeHIUKyIsIpa. MOXHO BMECTO
OKPY>KHOCTH HCIIOJIb30BaTh MHCTPYMEHT «paszMep». IIpoBoaMM TI'MMOTEHY3y MOIYYEHHOTO TpPEyroJIbHUKA.
OTO M ecTh HaTypalbHas BEJIMYMHA PACCTOSHMA OT Touku D 1o mmockoctu tpeyronsHuka ABC. (Puc. 2.2.

a))

2

e  OT TOYKH NEpeceUeHNs NEPIEHANKYISPA C INIOCKOCTIO BJIOJIb €T0 HAIIPABIECHUS OTKJIaJbIBaeM 45
MM, HCIOJB3ysl HHCTpyMeHT «Pa3mep». MOXHO 3TO caenaTb, NPOYEPTHB M3 TOYKH IEPECEUEHUs
OKpPY>KHOCTb pagnycoM 45 MM. Touky nepecedeHust 3Toi OKpYKHOCTH C MEPIEHIUKYIIPOM OTMETUM.

e Uro0Bl B TAKOM K€ OTHOIICHWH MOJIENUTh MPOEKINIO EPIIEHANKYIPa, Yepe3 MOIYyICHHYIO TOUKY
IPOBEAEM K TOPHU3OHTAJIBHOM MPOEKLUHMH MEPHEHAMKYJSIpa MNPSAMY0, NapayIeNbHYIO IpPyromy KaTeTy
IIOCTPOEHHOTO NPSMOYTOJIBHOIO TPEYTOJIbHUKA,



e CTpoNM HCKOMYIO IIIOCKOCTH IO YCJIOBHIO HapaJUIeIbHOCTH IUIOCKOCTEH: JBE IEpPECceKaroIInecs
HpsIMBIE OTHOH M3 MapauIeNbHBIX IUIOCKOCTEH MapauleNIbHbI JBYM NEPECcEeKaoIUMCs PSIMBIM BTOPOH 13
wiockocTe. OMHOMMEHHbIE NMPOSKINH JIBYX MapaUICIbHBIX MPSAMBIX MapajulelbHBL. 3ajaeM JBe MpsIMBIE,
napajjenbHble IBYM CTOpoHaM TpeyronbHuka ABC, mpoBens X MpoeKUuH, NapaieIbHO MPOSKIUSIM IBYX
CTOpOH TpeyronbHuKa. (Puc. 2.2. 6)).

[ ]
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a) 0)
Puc. 2.2. Onpenenenue HaTypalbHON BEJIMYHMHBI NEPIECHINUKYISIPA K INIOCKOCTH.
IlocTpoeHune MIOCKOCTH, MapalIeNbHOMN MIIOCKOCTH TPEYTrOJIbHHUKA, OTCTOSIEH Ha 45MM.

Pemenne metonom 3D MonmesimpoBaHuus.

CTpouM IUIOCKOCTh TPEYroibHHUKA KaK 3d-rpaHb:

Bribupaem B MeHto «Pucosanue » > «MonenupoBanue» > «Cetm» > «3D rpanby.

BBoanM xoopauHATHI IEPBOM TOUKHU IIOCKOCTH Yepes 3amsTyro. Haxxumaem Enter.

BBoanm xoopauHATH BTOPOM TOUKH MiockocTH. Haxkumaem Enter.

BBoaum xoopauHaTh! TpeTheil Toukn miuockocty. Haxxumaem Enter.

Eme pa3 naxumaem Enter B oTBeT Ha 3anpoc «C03/1aTh TPEYTOJIbHYIO IPAHB)

[TocTaBuM TOUKY ¢ oMoOLIbIO HHCTpYMeHTa «Toukay, 3a1aB ee KOOPAUHATHI B KOMaHIHON CTPOKE.
YcnoBure 3aa4u NOCTPOEHO.

e Jlng HarmsagHOCTH BRIOEpEM BU3YaJIbHBIN CTHIIb «peanucTudnbii» (Puc. 2.3).
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Puc. 2.3. Ycnosue 3amauu 1, nocrpoennoe 3D mMonenupoBanuemM

e BribpaB nHCTpYMEHT «3d-HaBUranus», IOBEPHEM BHUI B OKHE TaK, YTOOBI MJIOCKOCTh TPEYTOJIbHUKA
CHPOELUPOBATIACh B OTPE30K NPSMOHN JIMHHH.

e [lpoBenem M3 MpOSKIMM TOYKM D B JaHHOM BHIIOBOM OJKpaHE MEpPIEHIUKYISP K OTPE3KY,
SBJISIFOIEMYCSI IPOEKIIUEH TNIOCKOCTH TpeyronbHuka (Puc. 2.4).

e B mporecce mocTpoeHus: MepneHIUKyIspa MPUBA3KY «HOpMalb» He Hcoib3yeM. HampaBneHue
NEePIEHIUKYIISAPA, KOTOPBIA MBI IPOBEJH, COOTBETCTBYET HANPABICHHUIO MTPOESKIMH TEPIICHIUKYIISIpa
13 TOYKH D K MIOCKOCTH TpEeyroapHHKAa TOIBKO sl JaHHOro BHia. IlosToMy [t mocTpoeHHit
UCIIOJIb3YEeM TOJBKO OJUH BHUAOBOM 3KpaH.

/

!

Puc. 2.4. Bun nocie n3aMeHeHHs TOUKH 3peHusi. PaccTossHEE OT TOUKHM 0 TUIOCKOCTH TPEYTOJIbHUKA.

e B 1aHHOM BHJIOBOM 3KpaHe Mbl BUMM MCTHHHOE 3HAYEHHE PACCTOSHUE OT TOYKU D 10 miockocTH,
3agaHHOM TpeyroiabHukoM ABC, B Mmacmitabe ueprexa (Puc. 2.4).

3angaua 2.
1. Ilocmpoums nunuio nepeceyenusi 08yx HenpospauHvlx mpeyeorvruxos ABC u DEF  u nokazamv
BUOUMOCTD UX 8 NPOEKYUSIX.

2. Pewumps 3a0auy 3D-modenuposaruem.

Yka3zanusd k 3agaue 2.
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. JluHus mepeceueHus] ABYX IUIOCKOCTEH — mpsiMas, TOJIOKEHUE KOTOPOW OIpeaessercs
JIBYMsI TOUKaMH.

. Haxoaum ToYkH mepecedeHus ABYX NpsAMbIX 0aHO# miockoctu (cropor FE u DE) ¢ apyroi
TUTOCKOCTBIO (TUTOCKOCThIO TpeyronbHuka ABC). s storo 3akmodaem mpsimele FE u DE Bo
BCIIOMOTATEJIbHBIC CEKYIIUE (PPOHTATBHO MPOCHUPYIOIINE TUIOCKOCTH (4 U f§).

J Haxonmum ropusoHTanbHbIE NPOEKIUH JIMHUHA TIEpecedeHus] IUIOCKocTed 4 u f C
TUIOCKOCTBIO TpeyroibHruka ABC; Toukn ux mepeceueHus ¢ TOPU3OHTATBHBIMU MPOSKLIUSIMH TPSMBIX
DE u FE (touka 1, Touka 2) - 3T0 TOPHU30HTAIBHBIE TTPOSKIMH TOUEK repecedeHms npsmbix FE u DE ¢
TUIOCKOCTBIO, 331aHHON TpeyronsHrukoM ABC.

J [Tony4ennsle TOUKH (TouKa 1, TOUKa 2) coenuHsIeM, TOITy4aeM TOPU3OHTAIBEHYIO TPOCKIHIO
JIMHUY TIepecedeHus IockocTel. 3ananubix TpeyronsHukamu ABC u DEF (Puc.2.5. a)).
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a) 6) B)

Puc. 2.5. Iloctpoenne nuHuM nepecedeHns miockocreil. OnpeneneHre BUIUMOCTH.

J W3 Towek 1, 2, mpoBoaMM Ha (POHTANBHYIO IUIOCKOCTh MPOCKIMH JIMHUHM CBS3U JIO
MepeceueHnsi COOTBETCTBEHHO C (POHTAIbHBIMU Tpoeknusmu npsmbix DE m FE. Coenunus
(GpoHTaNbHBIE NPOEKUMH TOYEK | W 2, MOIyYMM (QPOHTAIBHYIO NPOEKLUHMIO JIMHUM IepecedeHust
TUIOCKOCTEeH, 3aanHbIX TpeyronsHukamMu ABC u DEF (npsvas 1'2") (Puc. 2.5. 0)).

J OmnpenensieM BUAUMOCTD IUIOCKOCTEH METOJIOM KOHKYPUPYIOIIMX TOYEK, UCXOJIS W3 TOTrO,
YTO Ha TOPU3OHTAIBHOW MPOEKIUH BHIWMA Ta W3 JBYX KOHKYPUPYIOIIUX TOYEK, y KOTOpPOU
KoopauHata Z wumeeT Oonbiuee 3HadeHue. Ha QpoHTanmpHOM mnpoekuuu BUAMMA Ta U3 JIBYX
KOHKYPHPYIOLINX TOUYEK, Y KOTOPOH KoopanHata Y umeer Oosbiuee 3Hadenue. (Puc. 2.5. B)).

Pemenne 3anaun metonom 3D MoneaupoBaHusi.

CTpOI/IM IIJIOCKOCTH, 3aJaHHBIC TPEYTOJIbHUKaMHU, C IIOMOIIBIO HHCTPYMCHTA «3D TpaHb».
Hnst sToro:

Bribupaem B MeHto «PucoBanue » > «MonenupoBanue» > «Cetn» > «3D rpanby.
BBoayM KOOpAMHATHI MIEPBOI TOYKH IDIOCKOCTH uepes3 3amsryro. Haxxumaem Enter/
BBoanMm xoopauHATH BTOPOM TOUKM MiockocTd. Haxkumaem Enter.
BBoanm xoopauHaTH! TpeThell Toukn miuockocty. Haxxumaem Enter.
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e Emie pa3 HaxxumaeM ENter B oTBET Ha 3a1poc «co37aTh TPEYTOJIbHYIO I'PaHb»

e  AHaJOTUYHO CTPOUM BTOPYIO IJIOCKOCTb.

e VYcTaHaBNMBaeM B TMPOCTPAHCTBE MOAENH 3 BUAOBBIX dKpaHa. s »toro B MeHi0 «Bum» >
«Bunossie sKpaHb BeIOMpaeM 3, HaxxumaeM «Entery.

e HacTpamBaem ctaHmapTHBIE BUABI B BUIOBBIX 9kpaHax (Puc. 2.6).

Puc. 2.6. [loctpoenue miaockocTel ¢ momoipko HHeTpyMmenTa «3D rpanby. [IpocTpancTBo Mozenu.

e VYCTaHOBUM BHU3YyaJbHBIM CTHIbL B MEHIO «Bum»  mias u300pakeHHH KOHIENTYalbHBIH WIIN
peamuctuunsii (o ['ypo nnm o I'ypo ¢ kpoMkaMn)

e C moMOIIbIO MaHETH 3yMUPOBaHUS HACTparBaeM eAMHBIN MaciuTab Bo Bcex dkpaHax. (Puc 2.6.).

o JIuHUs mepecevyeH s IBYX IUIOCKOCTEH BU/IHA Ha MPOCKIHMAX B BUIOBBIX 3KpaHax (Puc. 2.6.).

e [ 0TOBMM JOKYMEHT JIs I€YATH, [IOJIb3YyACh PEKOMEHAALMsIMHU B Havyase riassl (Puc. 2.7).
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Puc. 2.7. 3amaua 2. 3D pemenwne. [IpocTpancTBo nrcra
3agaua 3.

1). Ha mpexnpoekyuonHom uepmesice NOCMpoums HeOOCMawue npoeKyul CKO3H020 Omeepcmus 6
cpepe  3adannoco paouyca R. Buipoowdennas (¢hponmanvhas) npoexyus CKE03HO20 OMBEPCIUSL
npedcmasnena wemvipexy2onviuxom ABCD. Onpedenums euoumocme.

2) Pewumbw 3a0auy 3D-mooenuposanuem

Yka3zanus k 3agave 3.
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B ceuennn cdepbl 000H IUIOCKOCTBIO 00pa3syeTcs OKPY)XHOCTh. B 3amade cekyliue IUIOCKOCTH
SIBIIIIOTCS  (DPOHTANTBHO-NIPOCIUPYIONIUMH, IMO3TOMY HAa TOPU3OHTAIBLHYK) M NPO(QUIBHYIO IIOCKOCTH
MPOEKIHH OKPYXHOCTH (pe3ybTaT cedeHUs! cepbl MIOCKOCTHIO) MPOCHHUPYETCsS B BHIE SJUIUIICOB (€CiIn
CEeKYIIHe TUIOCKOCTH He MapauIeTbHbl HU OJJHOW M3 TUIOCKOCTEW MPOEKIINi), WiIH B BHJIE OKPYKHOCTEH (eciu
CEeKYIIHe TUIOCKOCTH MMapauIebHbI JAHHOM IIIOCKOCTH MPOEKIINH).

e [IpoBoauM ocH KOOpAMHAT C HAYAJIOM KOOPJUHAT B LIEHTPE JIUCTA.

e Crpoum npoekuuu cepsl — OKPYKHOCTHU 3alaHHOTO panuyca R ¢ nenrpom B Touke O.

e CrpouM IO 3aIaHHBIM KOOpAWHATaM mpoekiuu Touek A, B, C u D (BepmuH 4eThIpexyrojibHUKA)
CKBO3HOTO OTBEPCTUSl Ha cepe H, COSAUHSS UX, MOJNydyaeM BBIPOXKICHHYIO MPOCKIHIO JIMHUH CKBO3HOTO
orsepcrus (Puc. 2.8).

e Jlamee 3a7aga CBOJUTCS K OMPEIEIICHUIO HETOCTAIONINX IPOEKIINI TOYEK MMOBEPXHOCTH Cephl.

e OrmpenensieM 1 0003HaYaeM XapaKTEepPHBIE TOUYKH JHHANA CKBO3HOTO OTBEPCTHSI: TOUYKH Ha HKBATOPE,
TJIaBHOM MepHIraHe, HanboJee ylaleHHbIe U OMKalIe K MIIOCKOCTSIM MPOSKIN TOYKH HCKOMBIX JIMHUH.

e [lpoBoauM uepe3 rpaHH CEKyLIeH NPU3MBI, 3aHUMAIONINE YaCTHOE MOJOKEHHE (mapasiesibHbIe
TOPU30HTAJIBHOH U TPOQPUILHOW IJIOCKOCTSAM TPOCKIIHIA), BCIIOMOTATENbHBIC CEKYIIHE IIOCKOCTH. OTH
TUIOCKOCTH TIEPECEKAIOT MOBEPXHOCTh CQEPBI MO OKPYKHOCTSIM, KOTOPBIE MPOCHUPYIOTCS COOTBETCTBEHHO
Ha TOPU3OHTAJIBHYI0 W MPOPUIBHYIO IUIOCKOCTA TMPOSKIHH 0e3 HMCKAKEHWS; Painyc KaXIOoH U3 STHX
OKpPY>KHOCTEH OIpe/ensercsl Kak pacCTOSHUE BJOJb CJIeJja BCIOMOTaTeIbHOM CeKyIell MIOCKOCTH OT TOUKHU
ero mepeceueHus ¢ KOHTypoM cdepsl 10 ocu chepsr (Puc. 2.8.).
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Puc. 2.8. Onpenenenue nuHui nepecedeHust cepsl ¢ rpaHsIMH CEKYyLIeH HOBEPXHOCTH,
MapauIeIbHBIMU THIOCKOCTSIM MPOEKITHH.

e JlocTpoeHHBIE OKpPYXHOCTH HE TIOJHOCTBIO TPUHAAJEKAT HCKOMOM JIMHUM IIepECEeUeHUs
MOBEPXHOCTEW chephl U MPU3MBI, a OTpaHHYHBaIOTC peOpamu mpusmsl (Puc. 2.8.).

e Quepranue chepsl U BEIPOXKIESHHYIO MTPOEKINIO CKBO3HOTO CEYEHHS CIIEeTyeT 0OBECTH CIIOUTHBIMHU
OCHOBHBIMH JINHUSIMU YE€PHOTO I[BeTa. Bece BcrmoMorarenbHble MOCTPOCHUS Ha YEPTEXKe CIeayeT COXPAaHUTh U
OOBECTH CIIONIHBIMUA TOHKHUMU JINHUSIMU.

e [lpu moctpoeHusx, i ya00CTBa UTEHHS YePTEXa, UCIOIb3YHTE IBETHBIEC JTUHUH.
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UeMepPeHMe BOABWOM M MOAOA OCEen MPOSUMR
CEUSHMA CPEPbl HAKAOHHOM MNAQCKOCTRI
(anamncal. Bbll-lE*DLlerCIHMe NEOEKUMA CEUEHUA

OnPepeneHWe EQSOBHX TOUEK GCEUSHWA CPEPLI
HORAOHHORW MNAOCKOCTBR

7ee8; =TI

=10,

2')'_L_'
A1 T

a) 0)

Puc. 2.9. Iloctpoenne ceuenns chepbl HAKIOHHON TPaHbIO.

e [IpogunbHON M TOPU3OHTAILHONW MPOCKIMSMHU JIMHHU TEPECEUCHUS] HAKIOHHOW TPaHU TPHU3MBI C
MOBEPXHOCTHIO chephl SIBISIOTCS AIUIMIICHL. [I[poBOANM Yepe3 HAKJIIOHHYIO IpaHb IPU3MbI BCIIOMOTATEIbHYIO
CEKYILIYI0 ()pPOHTAIIBHO MPOELHUPYIOUIYIO IJIOCKOCTh, ONpeNeIsieM LEeHTP (HPOHTAIBHON NPOEKLUUHU €€ JTUHUU
nepeceueHuss (OKPYKHOCTH, (pOHTalbHAsl MPOEKLUs KOTOPOH NPUHAIICKUT CJeLy BCIIOMOTaTeJIbHOM
CEeKyIlleH IUIOCKOCTH) C MOBEPXHOCThIO chepbl. HaxomauM 0a30BbIE TOYKU DIIIMIICOB, OOJBIIOW W Maybli
JIMAMETPhI B TeX MPOCKLHSX, IJIe OHU BUIHbI B HATypaibHyto BennduHy (Puc. 2.9).

e UepTuM TrOpU3OHTANBHYIO M (POHTAIBHYIO MPOEKIMHU IIIMIICA CEYECHHUS MO OOJBILIOMY U MAJIOMY
nmuametpam (Puc. 2.9 0)).

e JlumHWE CETMEHTHl JJUIMIICA CEYEHHWs]  yAalnsieM HMHCTpyMeHToM «OOpe3ka»  MaHenu

«PemakTupoBanue».
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Puc. 2.10. y,ZLaJ'IeHI/IC JIMIITHKUX CECrMCHTOB JJIIMIICA. OHpe,I[CJ'ICHI/IC BUAUMOCTHU JIMHUHA NICPCCCUCHUS.
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e OrmpenensieM BHIUMOCTh JTUHUH MO 0a30BBIM TOYKaM, JEKAIIMM Ha JKBAaTope (TOpHM3OHTAIbHAs
MIPOEKITHS) M Ha TJIaBHOM MepuauaHe (MpoQIbHAas IPOCKITHS).

e B mpomecce mocTpoeHus noip3yeMcs HHCTpyMmMeHToM «OOpe3ka» maHenn «PemaktupoBaHue» s
yIAJICHUS JIMITHAX CETMEHTOB OKPYKHOCTEH CedeH i 1 BcrioMoratenbHbix tuani (Puc. 2.10).

[ ]

e OkoHYATENHHO OQOPMIIIEM HYEPTEIK, COXPaHss OCHOBHBIC JMHHU TMOCTPOCHUS. BuauMyro 4YacTh
WCKOMBIX JIMHUW OCTaBJIIEM CIUIONTHBIMU, )KUPHBIMU. HeBuMMbIe YacT 0003HaYaeM TOHKOHW ITyHKTHPHOM
nunuen (Puc. 2.11).
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Puc. 2.11. Onpenenenne BunumocTu cdepsl. OkoHUaTeNsHOE 0(OPMIICHHE POSKLHUH.
Pemenne 3anauu meroaom 3 D MoneaupoBaHusi.

e Pasz0OuBaeM BHIOBOH 3KpaH Ha 4 BUAOBBIX 3KpaHa.

e B BepxHeM JIeBOM JKpaHe ycTaHaBiuBacM (QpoHTanbHBIN BuA. (Menio Bug - 3D-Buasl - cnepenn
(ppoHTaNBHBII)).

e [Ipu akTMBHOM BHJOBOM dKpaHe ¢ GpoHTAILHBIM BUIOoM moBopaunBaeM [ICK Bokpyr ocu “X Ha 90°
JUTSI BO3MOXKHOCTH PabOThI BO ()POHTAIILHOM MIIOCKOCTH.

e OcrajibHble BUIOBBIC IKPaHbl HACTPAWBAEM COIJIACHO OOIIMM PEKOMEHAALMSIM IO PEIICHHIO 3a1ad
3d-moaenupoBaHusl.

e Ueprum cdepy mo 3agaHHOMY LIEHTPY U paguycy. BBoanm ¢ KilaBHaTyphl KOOPAMHATHI LEHTPA U
3HAYEHHE Painyca, COOTBETCTBEHHO YCIOBHIO 3aJa4H.

e CrponM TPOEKIHH TOYEK COTNIAacCHO YycioBuio 3amaun. CoennHseM TONY4YEHHBIE TOYKH
WHCTPYMEHTOM <«ITOJIWJIMHUS)), BO BPeMsI IOCTPOEHUS MOCIIEHEr0 CETMEHTa BEIOPAaTh B KOHTEKCTHOM MEHIO
«3aMKHYTB».

e Ilpenpinymee pAeWcTBUE MOXKHO  3aMEHUTh  aJIbTEPHATHBHBIMU  IOCTPOCHHMAMH:  YEPTUM
NPSIMOYTOJIFHUK U TIPEeBpallaeM ero B (GUrypy, COOTBETCTBYIOUIYI0 MO ()OpME BBIPOKICHHOMY CEYEHHUIO
chepsr (Mo ycnoBuio 3amaun). Mcronb3yem HHCTpyMeHT «PacTsHyTh» («Strech») Kk HEKOTOPBIM BepIIMHAM
NpSAMOYIOJIbHAKA. JlJI1 3TOro BBIAEISEM BEPIIMHY CEKYIIEH paMKOMl OT IPaBOro HUXKHETO IO JIEBOrO
BEPXHETO yIJIa, BEIONpaeM HHCTPYMEHT «PacTsHyTb», epemMeniaeM y3el Ha APYroe MecTo
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Puc. 2.12. IToctpoenue cdepbl U CEKyIIero Tena.
e  BhINoiHKUTE 10 OTHOMICHUIO K MONYy4eHHOH Gurype omeparmio "Dkerpys3us” (MpoJaBiuBaHKe) Tak,

YTOOBI
[ ]

riyOnHa (BBICOTA) TPOJaBIMBaHUs OblIa OoJblle TUaMeTpa chepsl.
[Mepeiinute B BU CBEpXY, BbIOpaB B MeH0 "Bua" - 3D Buasl — cBepxy (TOp).
IMepemecTrTe MpU3My TakuM 00pa3oM, 4TOOBI OHA HACKBO3b Mpoxouia yepe3 chepy. (Puc. 2.12).

Hcnomne3yiite peskuM OpTOrOHAIBHOTO YEPUEHUSL.

Beinosiaute omnepaiuioo "BeiuuTaHue" (MCKIIOUEHUE) - UCKIIOYMTE Npu3My u3 chepsl. st aToro

BBIOCpUTE MHCTpyMeHT «BbiuntaHue» Ha maHenu «MojenupoBaHuey, Beienure chepy, Haxmute Enter,
BBIJICJINTE MTPU3MY, HOXKMUTE Enter. Pe3ynbraT onucaHHbIX 1eicTBUi 0TOOpakeH Ha Puc. 2.13.
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Puc. 2.13. IIpumenenue unctpymenTa «Beruntanue naenn «MoaenupoBaHe)

YcTraHoBHUTE BU3YaNbHBIN CTHIIL U1 M300payKeHUH KOHLENTYalbHbBIH WK peaaucTHuHbIi (1o ['ypo

unu 1o I'ypo ¢ KpoMKamu).

[lepeiiaute B mpocTpaHcTBO JucTa. Beidepure popmat A3 (420%297).
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e BcraBbTe Kak 0J0K, WM € TTOMOIIBIO Oydepa oOMeHa, paMKy € YIIIOBBIM ITAMIIOM.

e Menwo «Bun» > «BumoBsle dkpaHbl» > «/MeHOBaHHBIE Buib» > «KoHdHrypamus akTUBHON
MOJIEJIN» > PACTSHYTh HPSIMOYIOJIBHOE BBIJEICHHE B IPOCTPAHCTBE JIUCTA, ONPEIEIUB MECTOIOJIOKECHUE
n300pakeHNH Ha JIUCTE.

e AKTHBHpPYS HIETYKOM MBIIIU BUAOBBIE 3KpaHBI, HACTPOWTE BUIBI U MacimuTad m3oOpaxenuit (Puc.
2.14).

T — e - BeeayiTe sompoc Ans crpasiw 2 -[%x_[=
loREleRRsixme s 0 XX BERIDEID LI ZEELELIBEREE [sXa®el
” Knaccuveckuit AutoCAD - B e M Mocnoio - | Moenoio - | Mocnote - | Mousety = VOdmfHhmo -y
= ]
P |
=7
f_f, e

X
%
|-

Slo
o|®
2 ©
=) L
»|#
.=
s
B
78
= |
o n.
_______________ _G'EDG'EENG_? -
mmmmm Pauzne. P
Hnepememamam NEpEYE TOURY>:
[KoManna: 4 g o
-113.2028.261.2486. 00000 | Wwar| CETK [0PTO OTC-NONAP| NPMBA3KA| OTC-OBLEKT| [anck [aww Bec|[nver [ A [ A 4 e - [
Puc. 2.14. 3anaua 3. 3D pemenune. [IpocTpaHcTBO JIMCTA.
3amayva 4

1). Ilocmpoumv nunuio nepeceuenusi Kowyca epawjeHus niockocmolo ABC o0bweeo nonodcenus.
Onpeoenumsb 8UOUMOCTb.
2) Pewumo 3a0auy 3D-modenuposanuem.

Yka3zanus K 3agaue 4

B neBoit monmoBuHE NUCTa YEPTUM OCH KOOPAWHAT M MO JAaHHBIM TalOi. 4, COIVIACHO BapHaHTY,
OTKJIa/IbIBa€M BEJTMUMHBI, KOTOPBIMH 331al0TCs IIOBEPXHOCTh KOHYca BpalieHus 1 miockocte ABC.

e Ompenensiem neHTp (Touka K) ocHOBaHHsI KOHyca BPAIIEHHUS B IUIOCKOCTH YPOBHSL.

e lcnonw3ys UCXOAHBIE JaHHBIE — pAANyC OCHOBAaHUSA M BBICOTY KOHYyCa BpAIICHHs, - CTPOMM €ro
TOPU3OHTAJBHYIO U (GPOHTAIBHYIO TPOECKIHH.

e Jlo koopmunHatam Touek A, B u C cTpouM cekyllyi IUIOCKOCTb, 3ajaBasi €€ JBYMs
HEePECeKAOIUMUCS IPSIMBIMU.

e Jlna oOjerdeHus IOCTPOCHUH JIMHUH CEUEHHUS CTPOMM JIOMOJIHUTCIIbHBIM YepTeXk 3adaHHBIX
reoMeTpuyeckux 0opazoB. CTpOMM JOMOIHUTENBHYIO CHCTEMY IUIOCKOCTEH MPOEKLUH TaK, YTOOBI CeKyInas
miockoctsh ABC Oblia mpezcTaBiieHa B Hell Kak npoenupyronias. ['Opu30HTaNBHBIN Ciiel] AOIOIHUTENBHON
IUIOCKOCTH IPOEKLUM (JONOJIHUTENIBHYI0 OCb) YEpPTUM MEPHEHIUKYJSIPHO TOPU3OHTAIBHON IPOEKLUU
ropuzoHTaH cekymed miockoctd ABC. Hcmonb3yeM npu MOCTPOEHUSX MaHelbh OObEKTHON NMPHUBS3KH —
Hopmais (Puc. 2.15. a)).

e JlonomHWTENbHAsI IMIOCKOCTh MPOEKUMH NEpNeHAMKYIsIpHa cekymed miuockoctd ABC. Jlunus
cedeHusl (RIUIUIIC) POCUUPYETCsl Ha JOMOJHUTENbHYIO IIOCKOCTh MPOEKIHM B BHIE OTpe3Ka MpsIMOM Ha
ciene oot miockoctH (Puc. 2.15 a)).
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e HaxomuMm Ha MPOEKIUAX WUCTUHHYIO BEIWYIHHY OOJBIION W Manod ocelt sumrca cedeHus (Puc.
2.15).

e HaxomuM TOYKH, OMpPEENIONINe TPaHUIBl BUIAMOCTH (DPOHTATHHON MPOEKINKA MCKOMOW JIMHUHU
(Puc. 2.15a), 2.15. 0)).

—— —— ——— —
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Puc. 2.15. 3amena miockoctu npoekiuii. [ToctpoeHne OobIeit 1 MEHbIIEH OCH CEUCHHUSL.
[locTpoeHue ToYeK, JeKAIMX Ha KOHTYpaX ()POHTAILHOM MPOSKIIMU KOHYCA.

¢ B mporecce NOCTpOEHUs UCIIOJIb3YeM O0BEKTHYIO MIPUBS3KY - «apallIeIbHOCTBY, «HOPMAJIb.

e lIMes NpPOEKUHIO 3IUIMIICA CEYEHUS] Ha JONOJIHUTENBHYIO TUNIOCKOCTh MPOEKIHUHA, CTPOUM OCHOBHBIE
€€ MPOEKIINH, UCTIONB3Ys MPOEKIIMOHHYI0 3aBucuMocTs (Puc 2.15. 6), 2.15. B)).

e OrriagpiBacéM BBICOTY HAMEUEHHBIX B JONOJIHUTENBHOM HPOEKUMH TOYEK Ha (HPOHTAIBHOMN
MPOEKIMH, U3MEPSIsl BHICOTHI PaMyCOM OKPYXHOCTH, MJIM MOBEPHEM KOITUIO JIOTIOJHHUTENBHOW MPOEKIINU
BOKPYT' TOYKH TepecedeHHss OCHOBHBIX oced (0), coBMemiasi AOMOTHUTENbHYI0O OCh X; C OCBIO Y, UTOOBI
(dpoHTaNbHAS U HOBasl NPOEKLUMH HAXOIWINCh B MPOEKLUMOHHON CBs3U. I 3TOr0 M3MEpHM Yrosl MEXIY
JIOTIOJTHUTEJIBHOW OCBI0 M OChbIO Y, HaHecsl YIJIOBOW pa3mep. BrlmenseM AOMOIHHUTENBHYIO MPOEKIUIO,
BbIOMpaeM uHCTpyMeHT «IloBepHyTh» maHenu «PemaktupoBanue», ykaspiBaeM Touky 0, MPHBSA3BIBASCH K
MIEPECEUCHHIO OCel, HAXKMMAEM MPaBYIO KHOIKY MBIIIIH, BHIONpaeM B KOHTEKCTHOM MeHI0 «Konws», BBOAUM
3HAYEHHUE YIJla MEXIY JOMOJIHUTENFHON OChl0 M OChi0 Y, HaxkumaeM Enter. Eciin ocHoBaHue KoHyca mocie
MOBOPOTa HE COBIAJAET C OCHIO Y, TMepeMelaeM ero 10 HY>KHON Mo3uluu. B HOBOM TMOJOKEHUHU
JIOTIOJTHUTEIIbHAS TIPOCKITUS HAXOUTCSI B IPOCKIIMOHHOM CBSI3U ¢ (DPOHTAIBHOMN MPOSKIIMEH.

e CrpouM ¢poHTaNbHBIE NPOEKUUH TOYEK MCKOMOM JIMHWW [E€PECE€UYEHUs, HCIONIb3Ysl JIMHUU
MPOEKIMOHHBIE CBSI3H.

e ['OpM3OHTAIBHYIO NPOEKLUUI0 HCKOMOH JIMHHUM CTPOMM HHCTPYMEHTOM «JIUIMIIC» IO Maloil U
Oonbioit ocu. Ilepen 3TUM NeaKTUBUPYEM PEKUM OPTOTOHAJIBHOTO YEPUEHHSL.

e OpoHTaNbHAs MPOEKIMSA UCKOMOUW JIMHWUU CTPOUTCS TAKXKE HMHCTPYMEHTOM «DIIIHIICY, HCIIONB3YsI
BEPXHIOI0 U HIKHIOK TOYKH. KOppEeKTUpYyEeM AIIIHIIC MOMOIIBIO «PYyYeK», TepeMennasi U MoBOpadnBas ero
TaK, 4YTOOBI OH MPOILEII Yepe3 BCE MOCTPOCHHBIE TOUKH.

OtmMeuaeM BUIUMOCTb OCTPOSHHON JIMHUK Ha (HPOHTANBHOM poekuuu. st aToro:

e Dunc KonmwpyeM Ha 1 MM BHH3, NPHCBAaWBaeM KONHMH TOJIIWHY OCHOBHOW JIMHWHW, a BEPXHUM
3JUINIIC OCTABJISIEM TOHKOM JIMHUEH.

e CoenuHsieM TOYKH, JISKAIIUE HA OUYEPKOBBIX 00pa3yIoNIMX, OTPE3KOM MPSIMOM JIMHUHA. DTH TOYKU
SIBIISTFOTCS TPAHMIIEH BUMMOCTH KCKOMOW JIMHHUY TIEpECEUCHUSI.
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e Jlo MoXy4eHHOTO OTpe3Ka 00pekeM HHCTpyMeHTOM «O0pe3ka» maHnenu «PerakTupoBanuey KUPHBIA
AIUTUTIC — CBEPXY, TOHKUHN IUIHATIC — CHU3Y.

e Jlng BepxHEW yacTd AUIca (HEBUAMMOI) 3arpy3uM C TIOMOINBIO MMaHENed CBOMCTB IyHKTHPHYIO
JUHUIO. 3aTeM BBIACITUM BEPXHIOIO YacTh DJUIMIICA M BHIOEPEM B CIHICKE THIIOB JIMHUI Ha MaHENN CBOWCTB
nyHkTup (Puc 2.16).
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Puc. 2.16. ITocTpoeHMe JIMHUY MIEPECEUCHUS KOHYCA C TUIOCKOCTBIO OOIIETO MONI0KCHUS.
Jas pemienns 3agaun 3D MoaempoBaHueM He00X0IMMO BBIMOJIHUTH CleayIoIIee.

e Pa30uth pabouyro o6aacTh Ha 4 BUIOBBIX dKpaHa (MeHto "Bun" > BumoBbIe SKpaHsl > 4 .

e VYCTaHOBUTH B BHJIOBBIX JKpaHax CTaHAAPTHBIC BHUJBI U HACTPOHUThH EIAMHBIM MaciiTad ¢ TOMOIIBIO
nasenu Zoom.

e BriOpars B MeHIO «Bun» > «Busyanbnele ctunm»y > «KoHIenTyanbHbI» Wi «PealucTudaHbIiy.
B AutoCad 2006 - «Buay» > «PackparmBanue» > «1o ['ypo ¢ KpoMKaMm.

e BpiOpars Ha maHeny CBOMCTB TEKYIIMH LBET ISl IOCTPOCHUSI OOBEKTOB.

e [locTpouTs KOHYC IO UICXOAHBIM JaHHBIM (LIEHTP OCHOBAaHMS, PaIyC OCHOBAHUsI, BBICOTA).

e [locTpouTs TOYKM CeKylIeH IUIOCKOCTH MO HCXOAHBIM NaHHBIM. COEOMHUTE TOYKH TaK, YTOOBI
CeKylIas INIOCKOCTb OblIa 3a/laHa ABYMSI IPSIMBIMHU, COTJIACHO YCIIOBHUIO 3a/1a4H.

e BriOpars uHcTpyMeHT "Pa3pe3" B maHenu prucoBaHHs TBEPIOTENBHBIX 00bEKTOB «MOIeIHpPOBaHIEY
(s AutoCad 2006 — «Temay, «Solidy).

e B oTBer Ha 3ampoc HporpaMMbl BEIOpPaTh KOHYC, IEJKHYB 1O KOHTYPHOW JIMHUW KOHYCa, HaXaTh
Enter.

e B OTBET Ha 3alpoc MPOrpaMMbl yKa3aTb TPU TOUKH CEKYIIEH IUIOCKOCTH, MPUBS3BIBAACH K HUM C
MOMOIIBI0 00BEKTHOM MPUBSI3KHU. (MM BBECTH KOOPAMHATHI KAKJON TOUYKH, HO TOTZA HE 0053aTeNIbHO OBLIO
WX MPEIBAPUTEIBHO CTPOUTH).

® IIENKHYTh 1O TOH CTOpPOHE KOHyca, KOTOpas JOJDKHA OCTaThCs IMOCIE YCEYeHHs, WM BBIOpaTh
omnuuto «O0e.
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Puc. 2.17. 3apaua 4. 3D pemenue. [IpocTpaHcTBO MOZCITH.
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Puc. 2.18. 3amava 4. 3D pemenue. [IpoctpaHcTBO nHcTA.
3agaua 5.
1) Hocmpoumb JIUHUIO nepecedenus noeeprocmeli epawyeHus, UcCnojib3ys Memoo BCNOMO2cAMENbHbIX

cexyuux niockocmet. Onpedenums UOUMOCb.
2). Pewumy 3a0auy 3d-mooenuposanuem.

21



Yka3zanus k 3agaue Ne 5.

3aady BBIMOJIHSAEM B JIEBOM CTOPOHE JIMCTA B TAKOW ITOCIIEIOBATEIBHOCTH:

e YepTuM ycloBHe 3329, UCIIONB3YS A KOHTYPOB CILIOIIHYIO Y€PHYIO OCHOBHYIO JIHHHUIO.

e  OmpezensieM OMOpPHBIC TOYKH JIMHUH TEPECEUEHUS: TOUYKH MEPECEUSHHUS OUYEPKOBHIX (KOHTYPHBIX)
00pa3yromux OJHOW MOBEPXHOCTH C APYTOW, 3aTeM BTOPOW MOBEPXHOCTH C MEPBOI; BBICIINE W HHU3IINE
TOYKHY TUHUM nepecedeHus (Puc 2.19. a)).

e OmpenensieM MPOMEKYTOYHBIE TOYKU JTUHUN TIEPECEUCHHUSL.

e [Ipoexkuun MCKOMBIX JHHUH TepecedeHus] MOBEPXHOCTEH Ha UYepTekax CTPOSITCA MO OMOPHBIM U
MPOMEKYTOYHBIM TOYKAaM IyTEM HX IMOCIEA0BATEIbHOTO COSAWHEHUS TJIABHBIMH JMHUSAMHU TPU MOMOIIU
nHCTpyMeHTa «Crutaitay.

e [Ipu BBIOOpPE BCIOMOTATENBHBIX CEKYIIUX TUIOCKOCTEH HEOOXOAMMO MOMHHTBH, YTO OHH JOJDKHBI
mepeceyb OJHOBPEMEHHO 00€ MOBEPXHOCTH H JaTh HAWIIPOCTEHIINEe (QUTyphl CEUSHHS C KaXIOH M3 HHUX
(oxpyxkHOCTH, IpsimMble tuHuK) (Puc. 2.19. 6, 2.19. B))

e Jlng Bcex BapHaHTOB 3aJaHWil B KauecTBE BCIOMOTATEIbHBIX CEKYIIMX IJIOCKOCTEH MOTYT OBITH
BBIOpaHBI TNIOCKOCTH YPOBHS: ISl OIHUX — TOPU3OHTANIBHBIE, JUISl APYTUX — (PPOHTATBHEIE.

e lckoMyro JIMHUIO TIEpPECeYeHUs] MMOBEPXHOCTEH CTPOMM IO TOYKAM, KOTOPHIE SIBISIFOTCSI TOYKaMU
TepeceYeHNs IOCKUX KOHTYPOB, TIOMYYEHHBIX MTPH ITEPECEUSHIH BCIIOMOTATEIbHBIX CEKYIINX IIIOCKOCTEH ¢
JNaHHBIMU oBepxHOCTsMH (Puc. 2.20. a)).
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Puc. 2.19. HOCHCHOB&TGHBHOCTL IOCTPOCHUA 0a30BBIX U BCIIOMOTraTeJIbHBIX TOYEK JUHUHU MEPECCUCHUA
MTOBEPXHOCTEM.

e Jlnd TUTAaBHOTO 3aMBIKaHWA CIUIaifHAa, B KOHIIE €r0 IOCTPOEHHS, BBI3BATH KOHTEKCTHOE MEHIO
IIETYKOM MPABOW KHOTIKH MBIIIH, ¥ BEIOPATh MyHKT «3aMKHYTH.

e Ha ueprexxkax oTOOpa3UTh BHJIUMOCTH NPOCSKIUH JIMHHUN TepecevdeHus] TIOBEPXHOCTEH W OUYEpKOB
camMux TmoBepxHOCTeH. KOHTypHbIE IWHUM W TOJydEeHHBIE JHMHWHA MEPECeYCHHS CIENaTh >KUPHBIMHU.
HeBunumble TMHUN — TYHKTHPHBIME TOHKAMH (2.20. 0)).
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Puc. 2.20. O6Boaka nactpyMeHTOM «CIutaitay. OnpeneneHue BUANMOCTH.

e BcromorarenabHble IOCTPOSHHS BBITOIHIATh TOHKUMHU [IBETHBIMU JIMHUSAMHU U COXPAHSTb.

e Bce BcrioMorarenbHbIe TNIOCKOCTH U ITOTYYEHHBIE TOUKA 0003HAYHTE.

e Jlns oToOpakeHHs BHIMMON M HEBHUAWMOW YacTH JIMHUM TEPECCUCHHs MPHU BCHOMOTATEIbHBIX
MOCTPOCHHUSX UCTIONIb3YeM MHCTPYMEHTHI TaHen «PeakTupoBaHue»: KONUpOBaHUe, 00pe3Ka, pa3pbIB | Ap.

Pemenne 3agaun meroaom 3D monenupoBanus.

e Pa3outh pabouyro obaacTs Ha 4 BUIOBBIX dKpaHa (MeHto "Bun" > BujoBbie SkpaHsl > 4.

e VYCTaHOBUTH B BUJIOBBIX JKpaHax CTaHAAPTHbIC BHUJBI U HACTPOHUTH EAMHBIM MacimTad ¢ TMOMOIIBIO
MaHeNIn Zoom.

e B 5eBoM BepxHEM BHIOBOM 3KpaHe, OTOOpakaromui (poHTanbHYIO mpoekiuo, noBepHyTs [ICK
(UCS) Bokpyr ocu X Ha 90 rpamycoB jisi BO3MOKHOCTH BBITIOJIHCHHUS MOCTPOEHHN Ha (POHTATBHON
IUIOCKOCTH.

e BriOpats B MeHIO «Bun» > «Busyanbnele ctunm»y > «KoHnenrtyanbHbI» Wi «PealucTuaHbIy.
B AutoCad 2006 - «Bua» > «PackpamiBanue» > «1o ['ypo ¢ KpoMKaMuy.

e BpiOpars Ha MaHeny CBOMCTB TEKYIIMH LBET ISl IOCTPOCHUSI OOBEKTOB.

e BrmmonHseM noctpoeHus: 00beMHbBIX (QUTyp (TBEPAOTENBHBIX OOBEKTOB) COOTBETCTBEHHO 3aJaHMIO.
PaboTaem B BHIOBOM 3KpaHE, OTOOpaXKarolleM I'OPU30HTAIBHYIO MPOEKLUIO (JIeBOM HIKHEM). B manHOM
npuMepe - BHIOMpaeM MHCTPYMEHT "KOHyc'", IIEHTp OCHOBaHHWSI KOHyca OepeM M0 yMOIYaHWIO B TOYKE C
koopaunatamu 0,0,0, 3amaeM ¢ KJIaBHATyphI PaInyC OCHOBAHUS KOHYCa, 3aTEM - BEICOTY KOHYCA.

e [lepememnaemMcs B JIeBbIi BEpXHHUH BUIOBOH 3KpaH, 0TOOPaXatoUIHid (POHTANBHYIO MPOEKIIHIO.

e OrmpenensieM NOJOXKEHHE IEHTpa OCHOBaHMS ILWJINHAPA, OTKJIAJbIBAas PACCTOSHUS COOTBETCTBEHHO
3aJ1aHuto. /{1151 3TOro NCnoab3yeM MaHeNlb Pa3MepPOB.

e BrpiOupaem wunctpyment "Lmnmuuap" B manenmn «MojenupoBaHue», 3aJaeM LEHTP OCHOBaHWA,
MPUBS3BIBasl €ro K TOUKE, OTMEUYEHHONW B MPEBIAYIIEM ITyHKTE, BBOAUM C KJIaBHATypbl paAnyC, HaXKHUMaeM
Enter, BBoMM ¢ KJ1aBUATyphl BBICOTY, HaxxuMaeM Enter.

e [lepexonnum B HWKHUM JI€BBIM BUAOBOW 3KpaH, 0TOOPaKAIOLINI TOPU30HTAIBHYIO POEKIIHIO.

e [JlepememaeM LWIMHAP BHYTPh KOHyCa Ha TIIOJIOBUHY BBICOTHI LMIMHJIpA, MPEIBAPUTEIBHO
aKTHUBHPOBAB PEXXHUM OPTOTOHANBHOrO yepueHus (ortho).

e Jlnsg mocTpoeHHs JMHUW TepecedeHus] OObEKTOB NMPHMEHSIEM ONepauuio 00beJUHEHHUs] OOBEKTOB.
Jnst 3TOro B TNaHENM PpEeAaKTUPOBaHMS Tesl (MOJENUPOBAHME) BBHIOMpAaeM MEpBYI0 KHONKY (KOMaHIa
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"oObenuHenue") win MeHio "PemaktupoBanue" > penaktupoBanue Ten > obbeamHenue (Union). Jlamee
BBIZIEIISIEM OOBEKTHI, KOTOPBIE XOTHM 00BEANHNUTH U HakuMaeM Enter.

B pesynbrare BBIMONHEHHS KOMaH/Ibl 00bEIUHEHUS IPOrPaMMa CTPOUT JTHHHIO MEPECEUeHUs] 00BEKTOB
(Puc. 2.21). UToObI BBIACTUTE JTMHHIO TIEPECEUCHUS IPYTUM [[BETOM, HEOOXOAUMO MEePE BBIOOPOM KOMaH/IbI
«00BEIMHEHNE) H3MCHHUTD B MTAHENH CBOMCTB TEKYIINIi IIBET.
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Puc. 2.21. 3amaua 5. 3D pemenue. [IpocTpaHcTBO MOZEITH.

e [lepexonum B mpocTpaHCTBO JUCTa. BoiOupaem B MeHto «®Daitm» > «lleyatb», B OTKPBIBIIEMCS OKHE
BeIOMpaem gopmat A3 (420%297), menkaem «[IpuMEHUTDH K CTpaHHIIE» U OTMEHSIEM T€YaTh.

e BrpiOupaem B meHo «Bun» > «Bugoeie skpaHbl» > «l/IMeHOBaHHBIE BHIBI». B seBoil wactu
OTKPBIBIIETOCS. OKHA BbIACTsIEM «AKTHBHas KoHpurypamus moxenm». Haxumaem OK. PacrsaruBaem
HIPSIMOYTOJIbHYIO 00JIACTh B IPOCTPAHCTBE JIUCTA.

° HaCTpanBaeM B BUJIOBBIX 9KpaHax CTaH,uapTHLIe BBl 1 MacmTad (Prc. 2 22).
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Puc. 2.22. 3amaua 5. 3D pemenne. [IpocTpancTBo JncTa.

e Bcrasnsiem Kak OJIOK, WK ¢ TOMOIIbi0 Oydepa oOMeHa, paMKy C YIIIOBBIM IITAMITOM.

3anmauga 6.
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1). Hocmpoums uHUIO nepeceyenusi NOBEPXHOCMEN 6PAWEHUS, UCNONb3YS MENMOO 6CROMO2AMENbHBIX
cexyuux cghep.
2). Pewuumo 3a0auy 3D-mooenuposanuem

Yka3zanus k 3agaue 6.

MeTto BCIIOMOTATENBHBIX CEKYIIUX cep OCHOBAaH Ha CBOWCTBE c(ephl ImepecekaTh COOCHYI0 C Hei
[IOBEPXHOCTh BPAILCHUS 110 IAPaALIEIISIM.

3anady BBINOJHAEM B IPaBOil MOJIOBUHE JIUCTA B CIEAYIOLIEM MOPSIIKE:

e OrmnpexensieM IEHTP KOHIEHTPHUUECKUX CEKyIIUX cdep — TOUKy MepeceueHHus Oced 3aJaHHbBIX
MMOBEPXHOCTEH BpaIleHUsI — U TIPOBOJUM PsiJi KOHLEHTPUYECKUX TOBEPXHOCTEH.

e Jluanma3oH paauycOB BCIIOMOTATEJIBHBIX CEKYIIMX KOHLIEHTPUUYECKHX c(hep Oompenessiercs
MUHMMAJIbHBIM W MAaKCHUMAIbHBIM paguycamMd. MaKCHMaJbHBIM pPagUycOM CeKylled cQepsl sBISETCS
OTPE30K NpsAMOU OT LeHTpa cdepsl A0 Hauboiee yIaIeHHOH TOUKU MepecedeHusi OUYepKOBBIX 00pa3yroImnX
3aJaHHBIX MOBEpXHOCTEH. MHUHUMAaNBHBIA pajuyc Ha3HAa4YaeTCsl U3 YCJIOBUSl KacaHusl cepbl OAHOU U
nepecedeH s ¢ APYroi nepecekaromieiicst mosepxuoctpio (Puc. 2.23. a)).

e Haxomum 0a30Bble TOYKM — TOYKHM IIE€PECCUCHHS] OYEPKOBBIX OOpA3yIOIIUX KaXIOW H3 IBYX
MOBEPXHOCTEH ¢ Apyroii moBepxHocThio (Puc. 2.23. a)).

e CTpouWM JIMHUHU TEPECCUCHMS CEKYIIUX Cep C MepeceKaoNUMHC MOBepXHOCTsIMH. Kaxknmas u3
CeKymHux cdep, OyAydn COOCHOH C 3aJaHHBIMU MTOBEPXHOCTSIMH, IIEPECEUET UX MO OKPYKHOCTSIM, KOTOPEIE
B JJAHHOW 3ajjaue MPOELHUPYIOTCs Ha (PPOHTAIBHYIO IFIOCKOCTh NPOEKUUH B BHIE MPSIMONUHEHHBIX OTPE3KOB.
Toukun nepeceueHus MPOEKUUI MOJYYSHHBIX Mapajuieneil sSBISIOTCS MPOEKUUSIMU HMCKOMBIX TOYEK JHMHUHU
nepeceueHus nosepxHocteit (Puc. 2.23. 0)).

e [OpU3OHTANBHYIO MPOEKIHIO JTUHUH MepEeceueHus] CTPOUM, UCIOJb3Ys MPOEKIMOHHBIe cBsi3u (Puc.
2.23.0))..

e HaiineHHnsle TOUKU COEAUHAEM C OMOLIBI0 HHCTpyMeHTa «Crutaiiny nanenu «PucoBaHuey miaBHOU
kpuBoii muanel (Puc.2.23. B)).
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Puc. 2.23. TlocnenoBaTenbHOCTh MOCTPOSHHS JIMHUY NIEPECCUCHHUS TIOBEPXHOCTEH METOIOM
BCIIOMOTaTeJIbHBIX CEKYIIHNX chep.

e Jlns Toro, 4yToObl HE OBUIO W3JIOMa B IEPBOU (IOCIETHEH) TOUKE CIUIaiiHa, MOJIB3YHTECh ONMIuei
«3aMKHYTb» KOHTEKCTHOT'O MEHIO HHCTpYMeHTa «CIutaitHy.

25



e OmnpenmenseM BUANMOCTb. HeBHUAMMOW YacTH JWMHHH TMpPHUCBAaWBaeM C IOMOINBIO ITAHEITH CBOWCTB
CTHUJIb, COOTBETCTBYIOIIMI MyHKTUPHOU uHuu (Puc.2.23. B)).

Pemenne 3anauu meronom 3D moaennpoBanus:

e Paz0uBaem pabouyro obnacTe Ha 3 BUIOBbIE 3KpaHa, HACTpaWBaeM B HUX BUABI, MaclITad, IOBOPOT
[ICK oTtHOCHUTENBHO OCH X, IO aHAJIOTHU C MPEABIAYIIEH 3a1a4ucil.

e CrponM KOHYC MO 33aJaHHBIM TapaMeTpaM B BHJIOBOM JKpaHe, 0TOOpa)KalomeM TOPHU30HTAIHHBIN
BH]I (TIPOEKIIHIO).

e [lepememaemcs B BUIOBOW 3KpaH, 0TOOpaKaIOIIHi (PPOHTANBHYIO TIPOEKITHIO.

e UepTuM HUIMHAP C TUIOCKOCTHIO OCHOBAHUS, MapauIeNbHON (YPOHTATBHOM IIOCKOCTH MPOEKIIHA, TI0
3aJJaHHOMY PaJinycy U BBICOTE.

e [lepexonum B BUIOBOM 3KpaH, OTOOpa)KaroIIMii TOPHU30HTAIBHYIO MPOSKUUI0. BrinenseM mHiIMHAD,
BbIOMpaeM Ha maHenu «PemaktupoBaHue» MHCTpYMEHT «lloBepHYTBH», yKa3blBaeM LICHTP BpallleHHs — B
BepIIMHE KOHYCa, BBOJIMM B CTPOKY KOMaHJ yroi moBopota 90 rpamycos, Haxknmaem Enter.

e IlepexomuM B BHIOBOW 3KpaH, OTOOpakaromuil (PPOHTANBHYIO MPOEKIHI0. Breimensem muimmHAp,
BEIOMpaeM Ha maHenn «PemaktmpoBanme» MHCTpYMEHT «lloBepHYTBH», yKa3blBaeM ILIEHTP BpaIleHHS — B
TOYKE MepecedeH s OCel IIMIMHIPA U KOHYCa, yKa3blBaeM yroy noBopoTta 45, Haxxumaem Enter (Puc. 2.24).
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Puc. 2.24. 3apaqa 6. 3D pewenue. [IpoctpancTBo Mozenu.

e Jlnsg TOCTpOEHUS JIMHUM TIepeceYeHUs] MOBEPXHOCTEeW BBIOMpaeM WHCTpyMeHT «OO0beTuHEHUE)»
na"enn «MozenupoBaHue», BEIOMpaeM 00e MOBEPXHOCTH IIEITYKOM MBIIIH, HaxxumaeM Enter. IIporpamma
HOCTPOUT JIMHUIO TepecedeHre moBepxHocTedl (Puc 2.24). Jlns BbliesneHHs MCKOMOW JIMHUHM JAPYTUM
[[BETOM, TIPEIBAPUTENHHO MEHAEM TEKYIIMil IBET Ha MTaHEeIHN CBOICTB.

e Tlepexomum B mpocTpaHcTBO Jncta. HactpanBaem BumoBbie dkpansl (Puc. 2.25).
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Puc. 2.25. 3agaqa 6. 3D pemenne. [IpocTpancTBo nmcTa.
3agaya 7.

1). Ilocmpoums nepcnekmugy cxemamusupo8aHHO20 30aAHUSL.
2). Ilocmpoums cobemeentyio u nadarowyio menu 30aHust 8 nepcnekmuee.
3). Pewuumso 3a0ayy 3D mooenuposaruem.

Jiist mocTpoeHHsT MEPCHEeKTHBBl MPUMEHSEM CIoco0 apXUTEKTOPOB, OCHOBAHHBIA Ha HCIOJIB30BAHUH
TOYEK CX0J1a MEPCHEKTHB NapaJljIeIbHbIX TOPU3OHTAIBHBIX IPSMBIX OOBEKTA.

[IpenBaputenbHas 4acTb pabOTHI.

1. BsiOupaem MoIOKEHWE TOYKH 3PEHUS U TPOBEpsieM BeawuuHy yria 3penns (Puc. 2.26). Coeaunsem
TOUKY 3pEHHS C KpaHHHUMHU TOYKAMH 3/1aHUS B IUIaHe, 0003Ha4ast yroi 3peHus. (s TOUHOCTH MOCTPOCHHUS
UCTIONb3yeM O0BEKTHYIO MPUBA3KY. [ M3MepeHus yriia HCIoIb3yeM YIJIOBOH pa3Mep.

2. TIpoBoaum OUCCEKTpHCY yriia 3peHHs (HalpaBieHUE IJIABHOrO Jiyda 3peHus). [ 1aBHas Touka P (Py)
JIOJDKHA HAaXOAMTHCS B cpenHell Tpetn pacctosiaust L (Puc. 2.26). BuccekTpucy yria 4epTiM ¢ MOMOIIBIO
nHcTpyMeHTta «llpsimas», BbiOpaB onuuto «buccekTpucay», yKasaB BEpLIMHY yIjia, a 3aTeM - IEpBYIO U
BTOPYIO IPSIMbIE, TPOBEICHHBIE U3 TOUKH 3pEHUS K KpaifHUM TOUYKaM 3JaHHs B IJIaHE.

3. TlepneHIUKYISPHO TIIABHOMY Jy4y Yepe3 OJHO M3 pedep CXeMaTU3UPOBAHHOTO 3JIaHHsI MPOBOJIUM
TOPHU3OHTAJIBHBINA Cllel] KapTUHHOU IutockocTH. Hcmones3yem npussizky «Hopmanb». IIpoBepsieM 3HaueHue
yria MeXJIy KapTUHHOM IUIOCKOCTBIO U TIaBHBIM (hacaJoM CXEeMAaTU3UPOBAHHOTO 3JaHuUI.

CxemaTH3MpOBaHHOE 37aHWE UMEET JBa HANpaBJICHHS TOPU3OHTANBHBIX MpsMbIX. [Ipu moctpoenuu
MEPCHEeKTHBEI OyJIeM MOJIb30BaThCs ABYMSI TOUKaMU cxoja. JlanpHele mocTpoeHUs BHIIOIHIEM B TaKOH
MOCJIEI0BATEILHOCTH:

1. Ompenensem npoekiun Todek cxona Fi(ieB) u Fi(nipaB), mpoBe/s uepe3 OCHOBaHUE S; TOUKH 3PEHUSI
S mpoenupyolue Iy4d MapaiellbHO JABYM HAIIPABICHUSM TIPSMBIX CXeMaTH3MpOBaHHOTO 31aHus (Puc.
2.26, 0)). J1nst TOYHOCTH NOCTPOCHUS UCIIOJIB3YEM PEKHM OPTOTOHAIBHOTO YEPUCHHSI.

2. Ilponmomxkas mpsiMble IBYX HaIllPaBJICHUH CXEMaTH3MPOBAHHOTO 3AaHUS IO MEPECEUEHHs CO CIEAOM
KapTHHHOMW TUIOCKOCTH, OTpejiesisieM B TUIaHe HavyajibHble TOUKH npsambix (Puc. 2.26). Jlns nmpomomxkeHus
JIMHUH 10 cle/la KApTUHHOM INIOCKOCTH HCIIOJIb3YEM MHCTPYMEHT «Y IIIMHUTH» NaHenn «PerakTupoBaHue».
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Puc. 2.26. TloaroroBuTtenbHbIC ONEPALMH AJISI IOCTPOCHUS IEPCIIEKTUBBI
a) Beibop Touku 3penus. OnpeaeneHue MoaoKeH!s: KApTHHHON TNTOCKOCTH.
0) OnpeneneHne TOUYeK CX0/a MapaIIeNbHBIX MPSIMBIX.

5. Beizensem JIMHUI0O OCHOBAHMSI KAPTHHBI CO BCEMH OTMEYECHHBIMHM Ha HEH TOUKAaMH, KOIHPYEM €€
Ha CBOOOJHOE MECTO 4epTeka M IOBOPAauMBAEM TaK, YTOObl OHa 3aHsAJa TOPU3OHTAIBHOE IIOJIOXKEHHE..
Ucnons3yem uncrpymenTs! «KonupoBate» u «IloBepHyTh» nanenu «PegakTupoOBaHHE).

6. IIpoBoaMM JMHHUIO TOPU30HTA HA 33/IaHHOM BBICOTE, OTMeUaeM Ha Hell Touku cxona (Puc. 2.27).

7. CpOI/IM MEPCICKTUBLI IIPAMBIX, COCAHMHAA HX HAYaJbHBIC TOYKM Ha OCHOBAaHUHM KAapTHUHBI C
COOTBETCTBYIOIINMH ToukaMu cxona (Puc. 2.27

F new /MHnsa ropmn3oxTa

Puc. 2.27. PacnonoyxeHue OCHOBaHHUSI KAPTUHBI Ha JIUCTE JUIsl IOCTPOCHHUS EPCIIEKTUBBI

8. HonyqaeM BTOPUYHYIO IPOCKIHUIO CXEMATU3UPOBAHHOTO 3JaHUA (HepCHeKTI/IBy IJ1aHa 3Z[aHI/I$I)
(Puc. 2.28)).
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Puc. 2.28. TlocTpoeHne 0CHOBaHMSI CXEMaTU3HPOBAHHOTO 3/1aHUS.

9. PeOpo, yepe3 KOTOpOE MPOXOAUT KApPTHUHHAS IUIOCKOCTh, B TEPCHEKTUBHON MPOEKIUH COXPAaHSIET
HaTypallbHy!0 BeinwmunHy. OTKIaJbIBaeM BEICOTY pedpa OT TOukd 6, M3MEpHB ee Ha m300pakeHuHu (acama
(Puc. 2.29 a).
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Puc. 2.29. ITocTpoeHne nepcneKTUBB BEPTUKAIBHBIX pedep 3JaHns

10. Ans TOrO, YTOOBI TONYYHTH TEPCHEKTHUBY BEPTHUKAIBHOTO pedpa, HE IIeKAaIero B KapTHHHOM
IUIOCKOCTH, HYXKHO BBICOTY A3TOr0 peOpa BBECTH B KApTHHHYIO IUIOCKOCTh — W3 HA4YallbHOM TOYKH
COOTBETCTBYIOIICH MpsIMOU (TOUKa 1) IPOBECTH BEPTUKAIBHYIO TIPSIMYIO U OTJIIOKHUTh HA HEH HATypadbHYIO
BEIMYMHY pedpa; 13 MOIYYSHHOIN TOUKH IMPOBECTH NMPAMYIO B TOUKY CXOJIa; JJaHHAsS MpsMasi OTMEPHUT BBICOTY
MEPCIIEKTHBBI BEPTHKAIBHOTO pedpa, KOTOPOE MbI BBEIIH B KapTHHHYIO IIOCKOCTh (Puc. 2.29 6)).

11. AHAJOrMYHO CTPOSTCS MEPCIICKTUBBI OCTAILHBIX BEPTUKAIBHBIX pedep.
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Puc. 2.30. I[TepcniekTiBa cXeMaTU3UPOBAHHOTO 31aHUS.
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12. TopusonTanbpHele pedpa KpPBINIM HANpaBlIeHBl B T€ K€ TOYKM CXOJa, UYTO M JIMHUU
COOTBETCTBYIOLIETO HAIIPABJICHUS B OCHOBAaHUH 3/IaHHUSI.

13. O6BoOMM KOHTYPBI MOJTYYSHHOU MepcneKTuBHOM npoekiuu (Puc. 2.30 ).

14. BciomorarenbHbie IMHUA TOCTPOCHUS OCTaBIsieM, 3ajaBas UM OJeqHo-cepblil 1BeT.. HeBumumele
pebpa ynansem.

Puc. 2.31. OxoHYaTETHHBIA BHIT TOCTPOSCHHOM ITEPCIICKTHBEI.

Jiis mocTpoeHusi TeHeil KONMHMPYEM IMEPCHEKTHBY CXEMaTH3UPOBAHHOTO 3AaHUS HA CBOOOJHOE MECTO
SKpaHa. Y JajisieM JUHUU NOCTPOCHUM.

B ucXomHBIX NaHHBIX HANpaBJICHHWE CBETOBBIX Jydel MapajuleIbHO KApTHHHOM IUIOCKOCTH, TO €CTh
BTOpUYHAS TMPOEKIMS Jyda MapajjleibHa OCHOBAaHHIO KapTHHBI. YTOJ HAaKJIOHA CBETOBBIX JIyued K
OCHOBAHMIO KapTUHBI — 45° (TIepcreKTrBa JTydei).

CoOCTBEHHOM TEHBIO SIBIISIETCS HEOCBELICHHAs! YacTh CAaMOI'0 CXeMaTH3UpOBaHHOTO 3xaHusl. [lanaromas
TEHb — OTOpachIBaeMasl CXeMaTH3UPOBAHHBIM 3/JaHUEM TE€Hb Ha MPEIMETHYIO TIOCKOCTb.

IIpu nocTpoennu najawiei TeHH 31aHUsl B IePCIeKTHBE PYKOBOACTBYeMCS PABHIAMM:

1. TeHb OT BEPTUKAIBHOU IPSIMOM HAa TOPU3OHTAIBHYIO IUIOCKOCTb IApajulelibHA BTOPUYHOU
MIPOEKIINN JIy4a.

2. TeHpb OT BEpTUKAJTILHON NPSIMON HA BEPTHKANBHYIO INIOCKOCTh BEPTUKAIIbHA.

3. TeHp OT TOpPU3OHTAIBLHON NPSAMON HAa IOPU30HTAIBHYIO IUIOCKOCTh HAIIPaBIE€HA B OJHY
TOYKY CX0/ia C IaHHOW HpsIMOil.

4. TeHb OT TOPU3OHTAIBHON MNpPSMOM HAa BEPTHUKAIBHYIO IUIOCKOCTH HAlpaBl€Ha B TOUYKY

[EpECEYEHMsI TAHHON TOPU30HTAIILHOM NPSMOM C 3TOM BEPTUKAIbHOM IIJIOCKOCTHIO.

CoOcTBeHHasi TeHb 3JaHUSA — HEOCBEUIEHHAsA YacTh 3J[aHUsI — OMPEENIeTCs, UCXO UX HalpaBJIeHUS
CBETOBBIX Jiyueil. HacTpoum rpasineHTHYIO 3aJMBKY TaK, YTOObI I[BET CTaJl OXHOPOAHBIM, IPUMEHUM €€ K
HEOCBEIIEHHBIM TpaHsIM CXEMaTH3MPOBAaHHOTO 3JaHMs, BBIOMpas TOUYKY BHYTPU 3aMKHYTBHIX KOHTYPOB
rpaneii (Puc. 2.32).

P F neae

o oy
=4 N

\

Puc. 2.32. CoOcTBEHHBIE TEHU 30aHUS

l'[az[alomaﬂ TE€Hb OT 3aHUHA — TCHb, OT6paCBIBaeMa}I 3AaHUCM Ha MNPCIMETHYIO IIJIOCKOCTb, a4 TAKIKE
TCHb OT OJHHUX yacTei 3JaHUA Ha JPpYyTruc.
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Jia mocTpoeHnsT TEepCHeKTHBBI Jyda HCIONb3yeM HHCTpyMeHT «llpsmas» c ommmeil mocTpoeHus
«Yroimy, 3agaeMm yroi — 45°. I TOYHOCTH MMOCTPOSHUH HCIONB3yeM PEKUM IPHUBI3KH K KOHITY OTpe3Ka,
pU HEOOXOAMMOCTH — PEXKHUM OPTOTOHANBHOTO YePUCHHSI.

JlumrHure yact OECKOHEUHBIX MPSAMBIX yaanseM nHeTpyMeHToM «O0peska» maHenu «PegaktupoBanuey.
[TomyueHHBIE KOHTYPHI MMAJAIOMIECH TEHH U COOCTBEHHYIO T€Hb 3aJIUBAEM I'PATUEHTOM.

Tens oT 51eBOii, BBHICTyHaromeld YacTW 37aHHA, MAJaeT ¥ Ha MPEIMETHYIO IUIOCKOCTh M Ha CPEIHIO0
yacTb 31aHus. [loctpoum ee.

Tens oT BepTHKAIBHOTO pedpa 3MaHUS Ha MPEIMETHYIO IUIOCKOCTh (TOPH3OHTANbHAS IIOCKOCTH, Ha
KOTOpPOM pACIIOIOKEH NpeAMEeT — CXeMAaTH3MPOBAHHOE 3/IaHWE) — MpsAMas, MapajulelbHas OCHOBaHHUIO
KapTHHBI, IPOBEICHHAsI U3 OCHOBaHHS pedpa, orpaHMUeHHass TOUKOH TepecedeHus: ¢ MepCreKTHBOM Jiyya,
MPOBEJCHHOTO U3 BEpXHEH TOYKH BepTHKaIbHOTO pebpa (Puc.2.33).

"
W

P F neas

P
¢

\

Puc. 2.33. TlocTpoeHne TEeHU OT BEPTUKAIBHOTO pedpa Ha TOPU3OHTAIBHYIO TNIOCKOCTh

[lony4yeHHast B mepecedyeHUH NPOBEACHHBIX JHMHUM TOYKA - MHUMAas TEHb BEPIUMHBI BEPTUKAIBHOTO
peOpa Ha KapTHHHYIO IUIOCKOCTh, T.K. JIyda CBETa AOCTHUIAET MOBEPXHOCTU CTEHBI paHble, YeM IUIOCKOCTH
OCHOBAHUS KapTHUHBI.

Tenb OT BepTUKANBHOTO pedpa MPEIoMIIIeTCS B TOUKE IEPECEUECHHUs] C OCHOBAHUEM CTEHBI, U Jajiee UIET
BEPTUKAIBHO (TEHb OT BEPTUKAIBHOM MPAMON Ha BEPTUKAIBHYIO TUIOCKOCTBD).

Touka, moyyeHHasi IPU MEPECEUCHUN TEHH OT BEPTHKAIBHOrO pedpa Ha IIOCKOCTh CTEHBI C JIMHUEH

HalpaBJIeHusl JIyda CBETA - TEHb OT BEPIIMHBI BEPTHKAIBLHOTO pebpa (BEpIIUHbI 3[aHusl) Ha TJIOCKOCTh CTEHbI
(Puc. 2.34).

P
¥

P F noas

¢
O

\

Puc. 2.34. Tenb oT BepTUKAIbHOTO pedpa Ha BEPTHKAJIBHYIO MJIOCKOCTh CTEHBI
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W3 9T0# TOYKM TOWIET TeHh OT TOPU3OHTAIBHON JIMHUN KOHTYpa KPBIMHK (BhIIEICHA KpacHBIM Ha Puc.
2.35) Ha BepTUKAILHYIO CTeHy. HanpapiieHa TeHb OT TOPU30HTAIBHON MPSIMOY HA BEPTHKAIBHYIO TNIOCKOCTh
B TOUKY MEPECCUCHUS TaHHON MPSIMOU C ITOU IIIOCKOCTHIO

P F noae

D
[

O

Puc. 2.35. TeHp OT TOpU30HTAILHOTO pedpa Ha BEPTHKAIBHYIO IIOCKOCTh

st mocTpoeHusl TeHel OT TOPU3OHTAIBHBIX pedep (KPOMOK KPBIIIM) Ha TOPU3OHTAIBHYIO TUIOCKOCTD
(Ha mpeIMETHYIO IUIOCKOCTh M KPBIITY 3[aHus1) IPOBOAMUM IPSIMbIE B COOTBETCTBYIOLIME TOUKU cxofa (Puc.
2.36). Touku mepeceyeHus] MOCTPOCHHBIX TEHEW ¢ peOpaMu 3/1aHMs - Y3JI0BbIC TOYKH MCKOMOTO KOHTYpa
NaJarolEel TEHU.

%)
¥

FIWB

Puc. 2.36. TeHb OT TOPU30HTAILHOTO pedpa Ha TOPH30HTAIBLHYIO IIIOCKOCTh

[IpumeHnnM rpaAveHTHYIO 3aJTUBKY K 3aTeHeHHo yactu (Puc. 3.37).

)
¥

F
nep -

Puc. 2.37. Ilagatommas TeHb OT JIEBOH BBICTYNAIONIEH YaCTH 3IaHUS
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AHAIIOTHYHO CTPOMM TEHb OT MPABON BO3BBINIAIOMIEHCS YaCTH 3/IaHUS HA MPEIMETHYIO TUIOCKOCTh M OT
CpeIHel BO3BHIIIAIONMIEHCS YaCTH 31aHus Ha Kpeity 3ganus (Puc. 2.38).

)
v

F nes =

Puc. 2.38. [Tagatomme n cOOCTBEHHBIE TEHN CXEMATU3UPOBAHHOTO 3AAHUS

Pemenne 3anauu meroaom 3D moaennpoBanus.

CxemMaTH3WpOBaHHOE 3/IaHHE B TUTAHE MOXKHO Pa3/IelHTh Ha 4eTbipe mpsaMoyroibHuka (Puc. 2.39 a)).
Jns moctpoeHuss 00beMHOM MOZIETH CXEMaTH3WPOBAHHOTO 3/aHMS KaKABIH M3 NPSIMOYTOJIBHUKOB IUIaHA
MPO/IaBUM Ha BBICOTY, COOTBETCTBYIOIIYIO BBICOTE KXKIOr0 3JeMeHTa 31aHus Ha acane (Puc. 2.40 6)). dus
3TOr0 HEOOXOANMO BBIOpaTh HHCTPYMEHT «lIpomaBinuBanue» nanenu «MoaenupoBaHUe», BBIICTHTh OOBEKT
(mpsMOyTONBHUK), HaxkaTh «ENter», B oTBeT Ha 3ampoc MPOrpaMMbl BBECTH BBICOTY IPOJABIUBAHUS,
COOTBETCTBYIOIIYIO BEICOTE (hparMeHTa Ha dacaje, Haxath «Enter.

al

a) 0)

Puc. 2.39. TloctpoeHre 06beMHOMN MoIeH 37anus npojiaBauBanuem B AutoCad

Pazobbem pabouyio 00jacTh Ha TPU BUAOBBIX DKpaHa, B KOTOPBIX YCTAaHOBUM CTaHIApTHBIC BHJbI
(Puc. 2.40).

AKTUBUpYEM BUJIOBOM 3KpaH c wuzoMmerpudyeckuM BuaoM. C momoupio mnaHenu "3D-nHaBuranus"
moBepHeM Bua. M3MmMenuM BusyanbHbli CcTHib Ha "KonnenrtyameHsiii". Ilporpamma oToOpaxkaer
COOCTBEHHBIC TCHHM CXEMAaTH3UPOBAHHOTO 3[aHUS - HEOCBEIICHHBIC TPaHU 3aKPAIIUBAIOTCS 00JIee TEMHBIM
uBeroM. Jlms TOro, 4YTOOBI TONYYHMTH JIMHWUU MepeceueHus (pebpa) (pparMEeHTOB CXEMaTH3HMPOBAHHOTO
3MaHus, TPUMEHUM KoMaHnay "oObeaunenue" manenu "momenuposanue" (Puc. 2.41). Tloka Mbl BUAUM
AKCOHOMETPHIO 37aHUS.
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Puc.2.40. OpToroHansHbIe TPOSKIHH TTOJYIEHHOTO 00BEKTa, COOTBETCTBYIOIINE HCXOJHOMY 33TaHUIO U
AKCOHOMETPUYECKAs TIPOSKIIHSI

Puc. 2.41. AkcoHOMETpHsI CXEMaTH3UPOBAHHOTO 3/1aHHS.

Juis Toro, 4TOOBI TMOJyYUTH TEPCHEKTHBY, BBIOMpaeM HMHCTpyMeHT "mTypBaibl" MeHo "Bua"'. B
KOHTEKCTHOM MEHIO BbIOMpaeMm "WmTypBanbl st 3naHuii”, "cymepmrypsanbl'. [loBopaunBaeM mojens B
BUJI0BOM dKpaHne. [Toy4niii nepcrekTHBY cXeMaTu3upoBaHHOTO 31anust (Puc. 2.42).

e

Puc. 2.42. IlepcnexTrBa, MOAydYeHHAs CpECTBAMHU 00beMHOT0 MoenupoBanus AutoCad.

I'otoBum nuct g neuatu (Puc. 2.43).
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HhADM | MCT Nogn |Agra K3DOCeaR 0aeoTa

FaoRce| < YaaHoe NepcrerTHEG AACT
MPoser| E@cocwann 20 NoASAMRCAAHKA

Puc. 2.43. IlepcniekTrBa B MPOCTPAHCTBE JIHCTA

3. UHAUBUAY AJIBHBIE 3ATAHUSA
3agaya 1.

1.0mpenenuth paccTtosHre oT Toukn D mo miockoctu o, 3amaHHON TpeyroiabHuKkoM ABC. OTmeTnTh
BUMMOCTb.

2. [locTpouts muockocTs P, mapamienbHyto miockocTd o (ABC) 1 oTcTosIIy0 OT Hee Ha 45 MM.

Koopaunater touek A, B, C, D B3aTe u3 Tabmumpl 1 cormacHo BapuaHTy (TIOPSAKOBEI HOMEp B
KypHaie).

4. Peuuts 3agauy 3D MopenupoBaHUEM.

Taoauna 1. Jlannsie k 3amaue 1.

No 3HaueHHs] KOOPIAMHAT B MM.

BapuaHTa XA yA ZA xB yB zB xC yC zC xD yD zD
1 170 120 80 140 45 135 70 60 50 185 45 55
2 10 40 80 80 110 120 140 80 40 140 20 110
3 50 90 100 110 20 10 180 115 100 80 115 10
4 20 40 30 90 15 130 140 95 95 140 15 65
5 45 110 120 15 20 30 145 90 55 135 30 125
6 10 60 130 150 10 90 70 100 50 150 100 130
7 50 50 20 140 20 120 180 110 60 110 110 125
8 60 60 10 145 20 120 185 100 45 185 10 20
9 30 0 80 125 70 120 90 120 15 140 15 50
10 40 80 20 130 20 20 170 95 100 70 35 110
11 42 90 110 105 20 10 180 115 100 80 115 10
12 25 40 30 90 15 130 140 95 95 140 15 65
13 10 40 80 80 110 120 140 80 40 140 20 125
14 10 60 130 150 10 90 70 100 50 150 100 130
15 65 62 10 145 20 120 185 100 45 185 10 20
16 45 80 20 130 20 20 170 95 100 70 35 112
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17 32 10 80 125 70 120 90 120 15 140 15 50
18 48 110 120 15 20 30 145 90 55 135 30 110
19 175 120 80 140 45 135 70 60 50 185 45 55
20 55 50 20 140 20 120 180 110 60 110 110 120
21 0 40 80 80 110 120 140 80 40 140 20 110
22 10 60 130 150 10 90 70 100 50 150 100 130
23 65 70 20 145 20 120 185 100 45 185 10 20
24 40 85 20 130 20 20 170 95 100 70 35 110
25 32 10 80 125 70 120 90 120 15 140 15 50
3amaua 2
1) Iloctpoutrp mmuuio mepeceueHuss LK nByx Hempospaunbix tpeyroiasaukoB ABC u DEF
(Tab. 2) 1 oKa3aTh BUAUMOCTh MX B TPOCKITUIX.
2) Pemmte 3amauy 3D-MopenmpoBaHUEM.
Tab6uamuna 2. JlanHsle k 3a71aue 2 (KOOPIAUHATHI, MM)
}?)a XA yA | ZA xB | yB zB xC yC zC | xD | yD | zD xE yE ZE xF yF zF
1 |117 90 9 52 | 25 79 10 83 48 | 68 110 | 85 135 | 19 36 14 52
2 |120 90 | 10 50 | 25 80 0 85 50 | 70 110 | 85 135 | 20 35 15 50
3 | 115 90 | 10 52 | 25 80 0 80 45 | 65 105 | 80 130 | 18 35 12 50
4 1120 92 | 10 50 | 20 75 5 80 46 | 70 115 | 85 135 | 20 32 10 50
5 [117 9 90 52 | 79 25 0 48 83 | 68 85 | 110 | 135 | 36 19 14 0 52
6 |115 7 85 50 | 80 25 0 50 85 | 70 85 | 110 | 135 | 40 20 15 0 50
7 |120 10 | 90 48 | 82 20 0 52 82 | 65 80 | 110 | 130 | 38 20 15 0 52
8 | 116 8 88 50 | 78 25 0 46 80 | 70 85 | 108 | 135 | 36 20 15 0 52
9 |115 10 | 92 50 | 80 25 0 50 85 | 70 85 | 110 | 135 | 35 20 15 0 50
10 | 18 10 | 90 83 | 79 0 135 | 48 83 | 67 85 (110 | O 36 19 121 | O 52
11 | 115 90 | 10 52 | 25 80 0 80 45 | 65 105 | 80 130 | 18 35 12 50 0
12 | 115 7 85 50 | 80 25 0 50 85 | 70 85 | 110 | 135 | 40 20 15 0 50
13 | 120 10 | 90 48 | 82 20 52 82 | 65 80 | 110 | 130 | 38 20 15 0 52
14 | 116 8 88 50 | 78 25 0 46 80 | 70 85 | 108 | 135 | 36 20 15 0 52
15 | 18 10 | 90 83 | 79 25 | 135 | 48 83 | 67 85 | 110 | O 36 19 121 | O 52
16 | 122 10 | 92 60 | 80 25 0 50 85 | 70 85 | 110 | 135 | 35 20 15 0 50
17 | 120 9 | 10 50 | 25 80 0 85 50 | 70 110 | 85 135 | 20 35 15 50 0
18 | 130 9 90 52 | 79 25 0 48 83 | 68 85 | 110 | 135 | 36 19 14 0 52
19 | 125 90 | 60 52 | 25 79 0 83 48 | 68 110 | 85 135 | 19 36 14 52
20 | 120 92 | 10 50 | 20 75 0 80 46 | 70 115 | 85 135 | 20 32 10 50
21 | 18 10 | 100 83 | 79 0 135 | 48 83 | 67 85 (110 | O 36 19 121 | O 52
22 | 115 90 0 52 | 25 80 0 80 45 | 65 105 | 80 130 | 18 35 12 50 0
23 | 115 7 85 50 | 80 25 0 50 85 | 70 85 | 110 | 135 | 40 20 15 50
24 1120 10 | 90 48 | 82 20 0 52 82 | 65 80 | 110 | 130 | 38 20 15 52
25 | 116 8 88 50 | 78 25 0 46 80 | 70 85 | 108 | 135 | 36 20 15 52
3agauya 3

1). Ha TpexnpoeKIMOHHOM YepTeke OCTPOUTH HEAOCTAIOLINE IPOESKIIMK CKBO3HOTO OTBEPCTHUS B cepe
3amaHHOro pamumyca R. BripoxnenHas ((poHTanbHas) MPOEKIMS CKBO3HOTO OTBEPCTHS TPEACTaBIICHA
yeTelpexyroiabHukoM ABCD. [lannbie ast cBoero BapuaHTa B3ATh U3 Tab. 3.

2) Pemuts 3amauy 3D-MopenupoBaHUEM.
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Tabauua 3. Jlaansie k 3amade 3 (KOOpAUMHATH U pa3MeEpPhI, MM)

Ne XO| YO |ZO | XA |YA|ZA | XB |YB |ZB | XC|YC |ZC | XD | YD | zZD R
1 70 | 58 62 | 130 | — |35 |56 |— |9 |45 |— |95 |45 |— |35 46
2 70 | 60 60 | 118 | — |35 |56 |— |9 |44 |— |95 |44 |— |35 46
3 70 | 60 58 (120 — |35 |58 |— |95 |44 |— |9 |44 |— |35 48
4 70 | 60 58 [125| — |36 |5 |— |94 |42 |— |94 |42 |— |36 48
5 69 | 58 60 | 116 | — |36 [58 |— |94 |45 |— |94 |45 |— |36 47
6 72 | 60 58 140 | — |36 |60 |— |92 |42 |— |92 |42 |— |36 47
7 72 | 58 60 |120 | — |34 |60 |— |92 |42 |— |92 |42 |— |34 48
8 72 | 58 58 [135| — |34 |60 |— |90 |40 |— |90 |40 |— | 34 45
9 74 | 62 60 | 122 | — |34 |55 |— |9 (40 |— |90 |40 |— |34 45
10 69 | 58 60 |20 |— |36 (81 |— |94 |94 |— |94 |94 |— |36 47
11 70 | 60 60 | 118 | — |35 |56 |— |9 |44 |— |95 |44 |— |35 46
12 80 | 60 58 [120| — |36 |5 |— |94 |42 |— |94 [42 |— |36 48
13 65 | 58 60 |125|— |36 |58 |— |94 |45 |— |94 |45 |— |36 47
14 72 | 60 58 |116 | — |36 |60 | — |92 |42 |— |92 (42 |— | 36 47
15 69 | 58 60 |20 |— |36 (81 |— |94 |94 |— |94 |94 |— |36 47
16 75 | 58 60 |120 | — |34 |60 |— |92 |42 |— |92 |42 |— |34 48
17 72 | 58 58 |122| — |34 |60 |— |90 |40 |— |90 (40 |— | 34 45
18 80 | 62 60 [125| — |34 |5 |— |90 |40 |— |90 |40 |— | 34 45
19 75 | 58 62 | 118 | — |35 (56 |— |95 |45 |— |95 |45 |— |35 46

20 82 | 60 58 120 — |35 |58 |— |95 |44 |— |95 |44 |— |35 48

21 69 | 58 60 |20 |— |36 (81 |— |94 |94 |— |94 |94 |— |36 47

22 60 | 58 60 (116 | — |36 |58 |— |94 |45 |— |94 |45 |— |36 47

23 70 | 60 58 |135|— |36 |60 |— |92 |42 |— |92 (42 |— | 36 47

24 75 | 58 60 |120 | — |34 |60 |— |92 (42 |— |92 |42 |— |34 48

25 78 | 58 58 122 — |34 |60 |— |90 |40 |— |90 |40 |— | 34 45

3agava 4
1). ITocTpouTh MMHUIO TTepecedeHrs KOHyca BpameHus miockoctbio ABC obmero no-
noxeHus1. [laHHBIE JJIs CBOETO BapuaHTa B3STh U3 Ta0II. 4.
2) Pemmts 3amauy 3D-MozmenupoBaHUEM.
Tab6anua 4. JlanHpie k 3a71a49e 4 (KOOPIUHATHI M pa3MepPhI, MM)
Ne | KX |KY | KZ|AX | AY AZ BX BY | BZ|CX | CY Cz r h

1 78 72 0 10 50 62 46 30 62 | 82 125 10 45 100

2 78 72 0 82 125 10 10 50 62 | 46 30 62 45 100

3 80 72 0 46 30 62 82 125 | 10 | 10 50 62 45 100

4 80 70 0 10 50 62 82 125 | 10 | 46 30 62 45 100

5 78 70 0 46 30 62 10 50 62 | 82 125 10 44 102

6 80 72 0 45 30 60 10 50 60 | 80 | 125 8 45 98

7 80 68 0 46 28 60 10 48 60 | 80 | 126 0 45 98

8 82 68 9 47 28 65 10 50 65 | 82 126 6 45 98

9 82 68 0 48 28 65 10 52 65 | 84 | 128 6 43 98

10 82 68 0 49 30 66 12 48 66 | 84 | 130 5 44 102
11 78 72 0 82 125 10 10 50 62 | 46 30 62 45 100
12 80 70 0 10 50 62 82 125 | 10 | 46 30 62 45 100
13 78 70 0 46 30 62 10 50 62 | 82 125 10 44 102
14 80 72 0 45 30 60 10 50 60 | 80 | 125 8 45 98
15 80 68 0 46 28 60 10 48 60 | 80 | 126 0 45 98
16 82 68 9 47 28 65 10 50 65 | 82 126 6 45 98
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17 | 82 68 | 0 | 48 28 65 10 52 65 | 84 | 128 6 43 98
18 | 82 68 | 0 | 49 30 66 12 48 66 | 84 | 130 5 44 102
19| 80 | 72 0 | 45 30 60 10 50 60 | 80 | 125 8 45 98
20| 80 |68 | O | 46 28 60 10 48 60 | 80 | 126 0 45 98
21| 82 68 | 9 | 47 28 65 10 50 65 | 82 | 126 6 45 98
22 | 82 68 | 0 | 49 30 66 12 48 66 | 84 | 130 5 44 102
23 | 82 68 | 0 | 48 28 65 10 52 65 | 84 | 128 6 43 98
24 | 78 72 1 0 |10 50 62 46 30 62 | 82 | 125 10 45 100
25| 80 | 72| 0 | 46 30 62 82 125 | 10 | 10 50 62 45 100

3apaya 5

[TepeceueHre MOBEPXHOCTEH BpaIllCHHUSI.

1). TlocTpOUTh JMHUIO MEPECEUeHUs] MOBEPXHOCTEH BpAICHHS, HCIOJB3Ysl METOJ BCIIOMOTATENIBbHBIX
cekymux miockocte. (Puc. 3.1)

2). Pemnts 3amauy 3d-momenupoBaHieM.

3agaya 6
ITepeceduenune NoBEpXHOCTEN BpalllEHUSI.
1). TlocTpOUTh JIMHUIO MEPECEUCHHUs] MOBEPXHOCTEH BpAICHHS, MCIOJB3YSI METOJ BCIIOMOTATENIbHBIX
cexymux chep (Puc. 3.2).
2). Pemnts 3amauy 3D-MoeMpoBaHUEM.
3agaya 7
1). IlocTpouTh MEPCHEeKTUBY cXxeMaTu3upoBaHHoro 3aanus (Puc. 3.3).

2). ITocTpouTh COOCTBEHHBIC U MAIAIOLINE TCHH 31aHHS B TIEPCIICKTHBE.
3). Pemuts 3amauy 3D MopenupoBaHueM.
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Puc. 3.3. Jlanubie k 3agaue 7.
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1. OBPA3IbI OPOPMJIEHUSA JIMCTOB

4L T
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Puc. 4.2. 3agauya 2.
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