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11ACTHHA I. HAPHCHA rEOMETPUI 

1.1 OpToroH&JlbHe npoeKQil0B8HHH. 

BJ8£MHe p03T8WYB8HHH reoMeTf)H .. HHX eJleMeHTiB. 

1.1.l. Mo.L{eJ1l0B8HHH JliHiH, nJl0IQHH Ta reoMeTpH-.HHX TiJl. 

Tipe,nMeT HapHCHo"i reOMeTpi"i. M eTo,n npoeKU,ilOBaHHSI. U,eHTpaJlbHe i 

napaneJibHe npoeKu,ilOBaHHJI. BnacTHBOCTi npoeKIJ,ii:L CucTeMa np.srMOK)'THHX 

npoeKLI,iiL AKCOHOMeTJ)HllHi npoeKu.ii'. 
TipSIMOK)'THi npoeKIJ,i"i npoCTHX reoMeTJ)HllHHX Tin: npH3M, nipaMi.n, U,HJiiH,npie, 

KOH)'cie, K)'Jii , ropa. Tio6y.noea TOllOK i niuiH Ha "ix noeepxm1x y npS1MOK)'THHX 
npoeKLI,jjfx Ta aKCOHOMeTpi"i. ~eMOHCTJ)au.jjf pO381Sl33HHJI 33,nal.f 3 BHKOpHCTaHHJIM 

ITEOM. 
TipKMa Ta IlJlOIIJ,HHa OKpeMoro i 3araJibHOfO nOJIO)KeHHJl B np.srMOK)'THiH 

CHCTeMi npoeicnrn. TI03HU.iHHi Ta MeTJ)H1IHi BJiaCTlfBOCTi np.srMHX JiiHiH Ta nJIOIUHH. 

BH3Haqemu1 narypam.noi· eenwnrn.H ei.npi3Ka np.srMoi niuii Ta K)'TiB "ii uaxHny .no 

nJIOIUHH rrpoeKIJ,iH cnoco6oM npKMOK)'THOro TJ)HK)'THHKa. 

1.1.2. B38£MHe p03T8WYB8HHH reoMeTpHqHHX eJleMeHTiB 

f1031ndimi BJiacTHBocri np.srMOK)'THHX npoeimiH nap eneMeHTapHHX 
reOMeTJ)IPIHHX q>iryp. 83a£MHa HaJle)KHiCTh TOtIKH Ta np.srMOI JllHll, TOl{KH Ta 

IlJIOII{HHH. TiepeTHH Ta napaneJibHiCTb .neox np.srM.HX JiiHiH, np.srMOI n iuii Ta 
ruJOII{HHH, .neox nnomHH. flo6y.noea TOIIKH nepeTHH)' np.srMoi niuii Ta nnomHHH, 

JI.iuii IICpeTHHY )U3OX IIJIOIUHH cnoco6oM )J.OIIOMDKHHX ciqu.HX IlJIOlll,HH. TIOHJITTSI npo 

KOHK)'pyioqj TOCJKB Ta IX BHKOpU.CTaHIDI rrpH BU.3HaqeHHi BH)J.HMOCTi q>iryp. 
Mero)J.Hl(a i anropHTMH po3B

1
Sl33HHJI KOMilJICKCH.HX II03HU.iHH.HX 33,naq. 

1.1.3. IlepneH.JJ.lfKYJU1PuiCTb reoMeTpH"'IHHX eJleMeHTiB. 

Me-rpIPIHi BJiacTHBOCTi np.srMOK)'TH.HX npoeKu.iH nap eneMCHTapH.HX 

feOMeTJ)lfl{HlfX q>iryp: rrepneH)J.HK)'npHiCTh, ei.n.CTaHi Ta K)'TH Mi)K HHMH. TeopeMa 

rrpo BJlaCTHBiCTb IIpoeKll.IB npSIMOfO K)'Ta. Jliuii HaH6iJihlIIOfO HaxHJIY IlJIOLIJ,HH 
3afaJil,HOro IIOJIO)KCH.IDI. 

Ilo6y.n.oea B3a£MHO rreprreH)J.HK)'AApH.HX npSIMHX, mo nepenma10ThCS1, Ta 

MHM06DKHHX np~ rrpKMoi Ta IIJIOII{HHH, .n.eox IIJIOIUHH. BHKOpHCTaHHJI no6y.n.oe 

Ha rrepIICH.D)IK)'AApHiCTh y KOMIIJICKCHHX 33,naqax Ha BH3HaqeuHJl ei.n.cTaHeH Mi)I( 

T01DCOIO Ta np.srMOIO, roqKOIO Ta IIJIOLIJ,HHOIO, napaneJihHHMH Ta MHM06i)KHHM.H 
IIp.srMHMH, rrapaneJibHHMH npSIMOIO Ta UJIOID.HHOIO, )J.BOMa IlJlOlll,HHaMH, a TaKO)K 

K)'TIB MDI( rrpSIMOIO JiiHiEIO Ta IIJIOIIJ.HHOIO, ,UBOMa IlJIOlll,HHaMH. AnropHTMH 
po3B1

Jl3aHIDI KOMIIJICKCH.HX 33,l{aq. 

1.2. IlepeTBopeulHI npoeKQiit. MeTpuqui 1a,l{aqi. Kpuei J1inii . 

• 
• • 



1.2.1. Cnoco6H nepeTBOpenn11 npoeacQiit Ta ix 1acTocysannsa 

Cnoco6H nepeTBopettIDI npoeKU.iit 3aMitta nJIOIUHH npoeKU.iit O6epTaJIID1 
HaBKOJIO oceH qac-ncoaoro nOJIO)l(CHIUI. TIJIOCKO-napaneJibHe nepeMimeHIUI. 
ArrropHTM p<l3B1513aJllUI n03HU.iHHRX i MeTJ)KlfHHX 3a,lJ.alf j3 3aCTocyeaHHJIM cnoco6iB 
nepe11mpeHID1 rrpoeKU.i H. 

TiepeTHH rpattHHX T3 KpHBHX noaepxOHb npocTHX TiJI npoeKU.ilOBaJibHOIO 
nJIOlU}fHOIO T3 ITJIOlUHHOIO Jara.JlbHOro nOJIO)l(CHHJI. 8H3HalfeHHJI HarypaJibHHX 
BeJIHlfJiH nepepi3iB. Tio6y)lOBa po3ropTOK 3pi3aHHX lf3CTHH noeepXOHb. 

TiepeTHH npRM0°i JiiHii" 3 noaepXHelO. BH3HalfeHHJI BH)lHMOCTi npJIMO°i Jiitti"i. 

1.2.2. IIJiocKi TB npocropoei acpaei Jiinii. 

Kp1rni niHii. Knacml>iKani51. Cnoco6n yraopeHIDI. 
TIJiocKi KpHBi. ,[{OTKlfHi i HOpMani. Oco6mrni TOlfKH KpHBHX. KpHBi )lpyroro 

nop,micy. Kono B IlJlOII(HHi JaraJil,ROro TTOJIO)l(eHIUI. BnaCTHBOCTi KpHBHX JiiHiii Ta LX 
rrpoeKU.iit 

TTpocropoai KpHBi. Cynpoai.zum:H lpHrpaHIDIK. Oco6JIHBi TOtIKH npoeKUiH 
rrpoCTOpoBHX KpHBHX. fBIIHTOBi JiiHii. 

TipHICJia)lB JaCTOC)'BaJIIDI IIJIOCKHX T3 IlpoCTOpoBHX KpHBHX y TeXHini. 

1.3. IloeepxHi Ta ix e1acMne po1TBmyeannH. 

1.3.1. IlepeTHH noeepXOHb. 

TTepenm rpamm:x Ta KpHBHX nosepxoHb npocrnx Till MbK co6ot0. TTo6y )lOBa 
niHii B3a£MHOI'O nepenmy )(BOX IlOBepXOHb, O,IJ.Ha 3 .snrnx npoeKUiJOBaJibHa. Cnoci6 
)lOTTOMDKHHX ciqmix IlJlOmeB. Cnoco6n KOHIJ.CHlpfftlHHX Ta eKCU.CHlplflIBHX cq>ep. 
Oco6JIHBi BHIIa,n.KH nepenmy DOBepXOHI, )lpyroro nop,mK)'. 

1.3.2. YTBOpeHHR, K'Jl3CHclJiKaQHI T8 1acrocysaHHII noeepxOHb. 

TTosepxei, BH3HalJHHK nosepXHi. Knacuq>iKau.i51 IlOBepxOHb. 
KiHeMaTHq]fjfH ra KapKa.Cmdi cnoco6e yraopeHIDI ra npe.n.CTaBJieHIUI noaepxom,. 

Koci niHiifqari nosepXHi. Koci noeepXHi .n.pyroro nop,mK)': 
o,IJ.Honopo)lQIH}{JlHH rinep6onoi.n. (JaraJILHoro eurnJIJlY i o6eprattID1), rinep6oniqmdi 
napa6onoi)l. lbrnilmpoi.n. i KOHOi.ZJ. (JaraJILHOro BHrJIJIJzy i rBHHTOBi). KOCHH reJiiKOL)l. 
TipHICJia,nH 3aCTOCysaHIDI KOCHX nosepX0HL. 

Po3ropmi niuiH11ari nosepXHi (ropcu). Po3ropTHHH reniKoi".n.. Topcu 
OJJ,HaKOBOro Haxuny TBipHHX. TipHKJia,zut 3aCTOCYBaHIUI Topcie. 

HeniHili~aTi ra IJ.HJ(Jli'-IHi nosepXHi. Top. TioaepXHi 06epTaHHJ1 .n.pyroro 
nop,mxy. ,[{Bonopo:>KHHHHHH rinep6onoi.n. o6eprauID1. Tiapa6onoI.n 06epratt1U1. 
Ka.Ha.noei nosepXHi. 

TipHKJia.u;H 33CTOCYBaHIUI HeJiiHiHlfaTHX T3 U.HKJiiquHX. noaepx0Hb. 
06lfUCJIIOBaJILHa reoMcrpi51, npe)lMeT i MeTO)l. KoMn't0TepHa rpaq>iKa, 

npu3uaqeaHJ1 ra MO)KJIHBOCTI. 



CytJaCHa TeXHOJIOriji re0MeTJ)H4H0ro M0.D.emosaHIDI KpHBKX niHiH Ta 
nosepX0Hb ( 0f.11Jl.ll.0Be ). 

1.fACTHHA n. IIDKEHEPHA rP A<I>IKA 

2.1. Upoeacuiitue acpeCJ1enm1. 

2.1.l. 306pa,aceum1 reoMeTl)H'IHKX ct,iryp Ta oct,opMJieHHJI acpeCJJeHb. 

Tipe.LJ.MeT imKeHepHOI rpaq>iKH. CHCTeMa KOHCTJ)YKTOpcbKOI ,UOK)'MeHTauii. 
BH.D.R BHp06is i K0HCTJ))'KTOpcbKHX ,UOK}'MeHTiB. OcHOBHi npas,rna oq>opMJieHIDI 
KpecneHIDI. <l>opMaTH. Macurra6H. JliHiL llipHQ>TH KpecmrpCbKi. 

reoMe-rpH1mi no6y.D.OBH. IlpasHna HaueceHW1 po3Mipis. 
3o6pIDKCHHjl: BHfJUIJJ.H, po3pi3H, nepepiJH; YMOBHOCTi Ta cnpomeHHjl npH 

BHKOHaHHi 306pIDKCHb. 

3o6pIDKeRIDI f'C0MeTJ)WIRHX q>iryp i ,uerarreu 3 q>opMaMH, mo MiCT.sJTb JiiHi°i . . 
3pl3y, nepenmy I aepexo.uy. 

2.1.2. AKconoMeTl)H'IHi npoeKJ..tij. 

AKcoHOMeTJ)H'lHi npoeKIJ.ii. Ilo6y,uosa oceu i BH3Ha4CHIDI ITOKaJHHKiB 
Cil0TB0peHIDI. IlOJHU.iirni BJiaCTHBOCTi re0MeTJ)l{q}{HX 4>iryp B aKCOHOMerpiL 
Ilo6y,uosa aKC0H0MeTJ)lf'IHHX rrpoeKIJ.iH re0MeTJ)H4HHX TUI. 

2.2. BtmH 1' £-AH8Hb. 

3o6pIDKeHIDI Ta Il03Ha4CHIDI pi3b6H. BH.D.H pi3b6H. 3o6pIDKeHIDI i Il03Ha4eHIDI 
pi3b6osux .D.erarreu (6oJITis, rsuHTiB, raiioK i T. iH.). 

3o6pIDKeHIDI Ta Il03HaqeHIDI 31€.l(HaHb: 
- po3HiMHHx - piJb60BHX (60JITOBHX, illilHJrbK0IO, rBHHT0M, TJ)y6HHX); 

llITHQ}TOBHX; illD0HIC0BHX; IllJill(bOBHX Ta iHmHX; 
- Hepo3HiMHHX - 3sapHHX 3

1€.LJ.HaHb; JaKJierucoeux 31€,ll,Hattb; 31€,ll,HaHb Il8jlHID£M, 
KJle€HIDIM Ta 3illHBaHIDIM. 

3y6qacri nepe.n.aqi. YMOBHOCTi ra crrpomeHIDI npu ix Jo6pIDKeHHi. Po6oqi 
KpeCJICHIDI Jy6qacrux KOJllC. TeXHi11Hi BHM0rH, Hamt:CH, ra6mu_\i xapaKTepHCTHK. 

2.3. M.amanofiy)dsoe KpeCJJeoHJI. 

EcKiJH ra po6oqi KpecneHH.sJ .n.erarreu. 3o6pIDKeHIDI eneMeHTie ,uerarreiL 
HaHeceHBJI po3MipiB Ta Il03HalleHH.sJ lliOpCTKOCTi noeepxOHb. TeXHi'lHHH pucyHOK. 

KpecJieHIDI JaraJibHOro BKrrumy: npH3HaqeHIDI Ta 3MiCT. Y MOBHOCTi Ta 

cnpomeurur Ha KpecJienIDIX Jaran&Horo eurrumy. Ta6JIHI.J)I nepeniK)' CKJia,ll,0BKX 
qaCTHH BHpo6y. )J.eramoBa.HIDI KpecJICHb JaraJlbH0ro BKrlll)cy. 

C1CJia.n.am.Hi KpecJieHIDI Ta ix npH3HaqeHH.sJ. PoJMipH, YMOBHOCTi Ta cnpomeHIDI 
Ha cKJia,u.am,uoM)' KpeCJieuni. Coeu,ucpiKaui.JI. 

CxeMH: BHlCOHaHIDI Ta llHTaHIDI. 

EneMeHTH 6y.n.iBeJI&noro KpeCJieHIDI. Oco6JIHBOCTi oq>0pMJ1eHID1 6y.n;iseJibHHX 
KpecJieHb. YMoeui rpacpil{Hi noJHaqeHH.sJ. KpecneHIDI q>aca.n.is, IlJlattis ra po3pi3ie 
fiy.1-\iBeJib. reHepaJibHHH IlJlaH. 



11.ACTHHA III. KOMnlOTEPHA rPA<l>IKA 

3.1. KoMn'toTepua rpa4>iKa. Ocuoeui noJ1o*eum1. 

nomrrr» npo KOMn ' IOrepHy rpaq>iKy. OcHOBHi naKeTH MaWHHHoi· rpaq>iKH Ta "ix 
MO)l(JIHBOCTi 8 no6y.IJ.OBi KpecneHb. 

Icropui i nepcneKTHBH po3BHTKy. OcHOBHi rany3i 33CTocyeaHHJI KOMn ' IOTepHo·i 

rpacl>ix.H i "ii KOMnoHeHTiB. 
PaCT{)OBa Ta eeKTOpHa rpacl>iKa, BHK0pHCTaHH» K0Jlb0py. BHJJ.H reoMeTpH4HHX 

M0.IJ.eJieiL OcHOBHi MeTO.IJ.H rn cnoco6H reoMelJ)HifHHX no6y.IJ.OB. 

3.2. Ocuoea rpa4>i"lnoro no,nauu11 iu4>opMa1.di. 

OcHOBH rpacl>itIHOf'O n0.IJ.aHHJI iHcl>OPMaIJ.ii. ABTOMaTH30BaHa no6y .nosa T0l{0K, 
niHiH, noeepX0Hb i TiJI y CHCTeMax aBTOM8TH30BaH0f'O npoeKryB8HIUI. ,[ViHaMiqHe 
ct>opMOYTBOpeHIUI re0MeTJ)H'IHHX 4>iryp. Tunu re0MeTJ)H'IHHX MO,UeJieH. ~QTjlHe, 
noniroHam.He, o6' €MHe M0.IJ.eJTIOBaHHJI. MeTO.IJ.H K0HT8KTH0ro n0€.IJ.H8HHJI, 

no(J{RaHIDI 3 rrpoHKKHeHHjlM. Bhyani.Jau,i». 

3.3. Ocnoea AutoCAD. 

OcHoeu AutoCAD. 3anycK AutoCAD. Po6ora 3 cl>aiiJiaMH KpecneHHJI. KoMaHJJ.H 
AutoCAD. Bee.neHHJ1 K00pJJ.HHaT. HanamryeaHHJI napaMelJ)iB KpecneHHJI. 

fpacl>iifHi npHMiTHBH. IHCT{)YMCHTH pe.IJ.aryeaHHJI KpeCJICHHjl. 36epe)l(eHHJI i 
BHBi.u 306p8)1(eHb. TToHJITTII TBep.IJ.OTUII,HOf'O M0,ZJ;eJTIOBaHIDI. 

3.4. MaTeMaTH"IHi 0CH0BH KOMD'IOTepaoi rpa4>iKH. 

TTepereopeHIUI K00p,n;HHaT Ha IlJIOII(HHi Tay T{)HBHMipHOMY npocTopi. MaT{)WIHi 
nepeTBOpeHHJI 3 emcopnCTaHIUIM o.n;Hopi,zumx Koop).(HHaT (napanem,He nepetteceHHJI, 
noeopoT, Macrrrra6yeauHJ1, CHMerpiJI, 3cye ). KoMn03Hu,ii nepereopettb. 

Mero,n;H iHrepnoMu,ii ra anpoKCHMaIJ.i'i. Ky6i1rni cnJiaHHH. Kpuei 6e3L€. B­
CllJlaibrn. PaIJ.iOHaJILHi B-cllJlaHHH. TToeepXHi 6e3L€, Kyttca. 8-cnnaiiHoei noeepXHi. 
Pan,ioHaJILHi B-cllJlaiiHoei noeepXHi. 

Teep.n;oTim,He M0)).eJTIOBaHHJI. B-rep, C-rep ra O-rep MeT0.IJ.H. 3acTocyeaHHJI 
6yneeHX onepaIJ.iH. TTapaMerpuque KOMn'10Tepue reoMeTpuque Mo.n;en10eaHHJ1 niuiii, 
noeepX0Hb I TIJI. 
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