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BcTyn

B ocHoBy HaB4YanbHOI gncumnnniny "lHXeHepHa i kKomn'toTepHa rpadika”
NOKSlajeHO TeopeTUYHi OCHOBW HapUCHOI reoMeTpil, AKa € OQHUM i3 po3ainis
reomeTpil. BogHo4yac npocTopoBi irypn, SiKi € CYKYMNHICTIO TOYOK, RiHIN,
MOBEPXOHb, BUBYAIOTb 3a IXHIMU MPOEKLiIMHNMU 306pa>KEHHSIMUN Ha MAOLLMHI.

IHXeHepHa | koMn'toTepHa rpadika 3a cBoIM 3MIiCTOM nocigae ocobnuee
MicLe cepep iHWKMX HayK: BOHA € HauKpalimm 3acob0oM po3BUTKY B JIHOOUHM
NPOCTOPOBOI yBU, 6€3 SKOI € HEMUCITMMOIO HisiKa iHXXeHepHa TBOPYICTb.

3aBOaHHA HXeHepHOI rpadikM BUKOHYKOTL rpadiyHnMm wsgxom. Ham-
NPOCTILLOK reOMETPUYHOIO Onepauieto, Ky AOBOAUTLCS BUMKOHYBaTU B MpO-
LeCi BUKOHAHHSA, € BU3HAYEHHSA TOYKU MepeTuHy OBOX MNiHik. 3a 4ONOMOror
NpoBeAEHHS BIiAPI3KIB NpAMKUX i Ayr Kin (y NOOAWMHOKMX BUNagKax AiNAgHOK
nekanbHUX KPUBKX) Y MEBHIN NOCNIAOBHOCTI, WO BCTAHOBMIOKOTL 3a Teope-
MamMu Ta npasunamm HapucHOI reomMeTpil, MOXXHa BMKOHYBaTW CKragHi 3aB-
OAHHSA 3 Pi3HUX rany3en Haykun 1a TEXHIKN.

MOXNUBICTb PO3YSIEHYBaHHA MPOLECY BUKOHAHHS efleMEeHTapHUX,
OOHOTUMHMX Onepauin OO03BOMISIE BU3HAYUTU iTepauiiHi cnocobun BUKOHaHHSA
3aBfaHb, SKi Nerko i NPUPOAHO MOXYTb OyTM aBTOMaTM30BaHUMK 3a OOMNO-
MOroto 064ncnoBanbHOT TEXHIKN.

BukopuctaHHA HapucHOI reoMeTpil € pauioHanbHUM Mif 4Yac KOHCTpPY-
IOBaHHSA CKNagHUX NOBEPXOHb TEXHIYHMX (POPM i3 Hanepern 3ajaHuMn napa-
meTpamn. [poekuinHi MeToan, po3pobneHi B HapUCHIN reomeTpii, 0O3BO-
NATb CTBOPHOBATUN HAOYHI 300paXKeHHS MPOEKTOBAHMX OO'EKTIB i KOMMNIIEKCIB.

HaBuyanbHa gucuunnidHa “lHXeHepHa i koMmn'toTepHa rpadika” € obo-
B'A3KOBOIO HaBYasribHOK AUCLMMIIIHOK, WO BMBYaOTb, 3ri4HO 3 HaBYasibHUM
nnaHoM nigrotoBkn daxisuis nepworo (6akanaBpCbKOro) piBHSA cneuianb-
HocTi 186 "BuaaBHuuTBO Ta nonirpadis” ans BCix OpM HaBYaHHS.

MeTolo BMBYEHHS HaByarnbHOI AUCUUNSIHN € hOopMyBaHHSA B 3000yBa-
YiB BULLOI OCBITM CUCTEMW TEOPETUYHUX 3HaHb, NPUKMAOHUX YMiHb i Npak-
TUYHUX HaABWUYOK i3 BUKOHAHHSA iHXXEHEePHUX 3aBAaHb rpadivyHumMn cnocobamm
3a [JOMNOMOrol KOMM'IOTEPHUX CUCTEM aBTOMATU30BAHOIO MNPOEKTYBAHHA
KpecneHb.

O6'eKTOM HaByYarnbHOI OUCUMMNIHWN € MEeTOLOSNOriA CTBOPEHHS rpadoiy-
H1X 06'eKTIB 32 4ONOMOIOK NPOrPaMHOro 3abesneyeHHs.

NMpeagmeToM HaB4vanbHOI AUCUMNSIHKM € MeToan cTBopeHHsa 2D- ta 3D-
rpacpiku 3a gornomoroto rpadpidHoro pegakropa Adobe AutoCAD.
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3aBOaHHAMM HaB4YanbHOI OUCLUUNSIIHM €:

e HabyTTs HaBW4YOK i3 3aCTOCYBaHHS TeOpil Ta MeTOAIB iHXEHEepHUX
HayK 4N po3B'A3aHHSA NpakTUYHUX Npobnem BuaaBHULTBA i nonirpadii;

e 3[aTHICTb 3aCTOCOBYBaTM BiANOBigHE KOMM'IOTEPHE nporpamHe 3a-
6e3nevyeHHss Onsa BUKOHAHHS iHXEHepHUX 3aBdaHb BMAABHMUTBA Ta MONi-
rpadir;

e CTBOpIOBATM 1 onpauboByBaTtn 2D- Ta 3D-rpadiky.

Y pesynbTaTi BUBYEHHS HaBYasbHOI AMCUMNIIIHK 3006yBay BULLIOT OCBI-
TV Mae HabyTn TakMx KOMNEeTEeHTHOCTEM:

e 3p0aTHICTb BUMTUCS | oBOMOAIBATU Cy4aCHUMWN 3HAHHAMM.

e 3HaHHSA Ta PO3YMiIHHS NPeaMETHOI 30HM Ta PO3YMIHHSA NPOdECINHOT
OiANbHOCTI.

e 30aTHICTb 3aCTOCOBYBATU 3HAHHS Y MPAKTUYHUX CUTYaLisIX.
30aTHiCcTb NpurmaTn OBr'pyHTOBAHI pPiLLEHHS.
34aTHICTb NpautoBaT aBTOHOMHO.
3OaTHICTb NpautoBaT B KOMaHA,.
30aTHICTb 3aCTOCOBYBaTW BiAMOBIOHI MAaTeMaTUYHI | TEXHIYHI MeToaun
Ta KOMM'lOTepHe nporpamHe 3abes3neyvyeHHs ONS BUPILLEHHS iHXEHEPHUX
3aBaaHb BUAaBHULTBA Ta nonirpadii.

e 3[aTHICTb yxBasnoBaTn eEKTUBHI TEXHIKO-€KOHOMIYHI PiLLIEHHSA CTO-
COBHO peanisauii KOHKPeTHOro NPOEKTY BUAABHUYO-NOsirpadivHol SiAfIbHOCTI
B paMKax BUAABHMYMX, BUPOOHMYMX nfaHiB nignpuemctBa; po3pobrieHHs
HOPMaTMBHOI Ta TEXHIYHOI AOKyMeHTaUii BUPOOHNYOro npouecy BUroTOBIEH-
HA NpoayKUil.

e 30aTHICTb po3pobnATU KOMipHi pilLEHHA Ta popMyBaTU rapMOHINHI
KOSIbOPOBi CMOSYYEHHS AN MYNbTUMELINHOI Ta nonirpadidHol npoaykuii,
30iNCHIOBATN TOHOBY Ta KOMiIpHY KOPEKLio 300paxeHb, npauoBaTtn 3 CUCTe-
MO KepyBaHHSI KOSIbOPOM Ta KepyBaTu KOSIbOPOM B Mnpouecax Komn'toTep-
HOro Ta APYKapCbKOro KOSIbOPOBIATBOPEHHS.

Y HaB4anbHOMY MOCIOHMKY pO3rnsgalnTe TEMU, BianoBiaHO Ao poboyol
nporpamMu HaByanbHOI AucumnniHn "lHXeHepHa | komn'toTepHa rpadika",
a came: "Bctyn y cuctemy aBToMaTu3oBaHoOro npoektyBaHHs AutoCAD",
"lNobyooBa KpecneHHa B iHXeHepHin rpadiui”, "lMpocTtopoBa cuctema
koopamHaT', "Cnocobu npoekuiloBaHHA B iHXeHepHin rpadiui”, "MNepepis
NOBEPXOHb".

[10 KOXHOI TeMM HaB4YarnbHOro MOCIGHMKA HaBeAEHO MPaKTUYHY CKna-
A0BY, sika MICTUTb METOOMWYHI BKa3iBKM N5l BUKOHAHHA flabopaTopHUX pooiT
i3 BiAMOBIAHOT TEMW.
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Po3ain 1
TexHonoria nodbyaosu rpacdiyHMX 06'eKTiB

1. Bctyn y cuctemy
aBTomMaTusoBaHoro npoektyBaHHA AutoCAD

MeTa — gaTu BM3HAYeHHS OCHOBHMX BiJOMOCTEN NPO aBTOMAaTU30BaHy
cuctemy rpadivHoro npoektyBaHHst AutoCAD.

MNMpodhecinHi KOMNETEeHTHOCTi: 3HaHHA Ta PO3YMIHHA MpeaMETHOI
ranysi Ta po3yMiHHS MpoMecivHOl AiANbHOCTI; 34aTHICTb 3acTOCOBYBaATH
BiAMOBIAHI MaTeMaTU4HI M TEXHIYHI MeToOM Ta KOMMN'IOTEPHE MnporpamHe
3abesneyeHHs ANs BUKOHAHHS iHXEHEepHMX 3aBAaHb BWOABHWULTBA Ta MNoni-

rpadoil.

1.1. OCHOBHI BiOMOCTI NPO aBTOMaTU30BaHy
cucrtemy AutoCAD

[ns CTBOPEHHS KOMM'IOTEPHOI rpacpiku BMKOPUCTOBYHOTH CheuiarbHi
nporpamu — rpadiyHi pegakropn. Cepen BenNMYE3HOI KifbKOCTI anapaTHuX
i nporpamMHMX KOMM'IOTEPHUX 3acobiB CTBOPEHHS KOMM'IOTEPHOI rpadiku
NOTPiOHO BMBUpaTK Ti, AKi ONTUMAaNbHO NIOXOAATb ANS BUKOHAHHS MOCTaB-
NeHuX 3aBaaHb.

[Ons pob6oTn 3 BEKTOPHOKW rpadikod B Pi3HMX cdepax LiafbHOCTI
CbOroHi 3aCTOCOBYIOTb BESIMKY KiflbKICTb BEKTOPHWUX peaakTopiB 3i CBOIMM
doopmaTamm:

penaktop Adobe lllustrator — dpopmart .Al, .EPS;

penaktop CoreIDRAW — copmat .CDR, .EPS;

pegaktop AutoCAD — gpopmat .DWG, .DXF;

nporpama 3D Studio — cpopmart .3DS, .PRG;

nporpama 3DsMax — popmat .MAX;

nporpama Adobe Acrobat — doopmart .PDF,;

Windows Metafile — dpopmat WMF, .EMF.

YmoBHO i dpopmaTt .INDD nporpamn Adobe InDesign moxHa HasBaTtu
BEKTOPHMM (DOPMaTOM.

®opmat .DWG € Hanbinbw yHiBepcanbHum. Bigkputn noro tmm abo
TMM CNocoboM MOXXHa MNPaKTUYHO Yy BCiX MNepenivyeHuMx paHiwe nporpamax
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BEKTOPHOI rpadoiku Ta BaraTbox iHLWIKX nporpamax ansi CUCTEM aBTOMaTU4-
HOrO NPOEKTYBaHHA.

MO>XMBOCTI Cy4aCHUX TEXHIYHUX i NporpamMHMx 3acobiB nepcoHanbHUX
KOMM'IoTepiB A03BONAIOTL ePeKTMBHO aBTOMaTU3yBaTU M KOHCTPYKTOPCLKY,
| TEeXHOMOriYyHy NiAroToBKY BUMPOBHMUTBA. HUHI AK (akTU4YHUIA CcTaHgapT
Ha nporpamHe 3abe3nedYeHHs1 ONs KOHCTPYKTOPCbKUX KpecneHb yTBepaunu
cuctemy AutoCAD komnaHii Autodesk, sika € 6e3nepeyHmmM nigepomMm Ha PUHKY
nporpamHoro 3abe3neyveHHs ans CAlP.

AutoCAD — ue rpadivyHnn pegaktop, Sk NigTpuMmye npouec CTBOPEH-
HA KpecCrieHb KOHCTPYKTOPCLKUX OOKYMEHTIB Ha ekpaHi 1K, BeaeHHs rpadoiy-
HOI ©a3n OaHux i BMBEAEHHSI OOKYMEHTIB Ha npuHTepu. lNporpama Takox
nos3ponise 6yayeBatv TpuBUMIPHI Mogeni o0'ekTiB Oyab-AKOI  CKNagHOCTI
N po3pobnaTY iXHi hoTopeaniCTU4Hi 300paXkeHHs i3 LUMPOKNUM BUCBITIIEHHSM,
cueHamu TOLLO.

Mporpama AutoCAD mae HenepeBepLUEHI MOXIMBOCTI, BUCOKY LUBUA-
KICTb poBOOTW, HAfINHICTb, 3py4HUA iHTEpPdENC, BUKOPUCTOBYE HaMCyYacHiLLi
TEXHOJTOriT NPOEKTYBAHHSA.

[MpoeEKTyBaHHA Ta KPECNEeHHs € cdepoto, WO noTpedbye BMKOPUCTAHHS
TOYHUX rpadpivHUX | HApUCHUX Npasun. NpaBuna BUKOHAHHSA KpecrieHb nepe-
MWK i3 TpaguuinHOro KpecrneHHs Ha Oouwlli B aBTOMaTU30BaHI KPECIEHHS.
[Mporpama AutoCAD peanisye ui npasuna 3 6e3nivyyt0 o4aTKOBUX MOXIU-
BocTen. OgHak nporpama AutoCAD He Bubupae aBTOMaTUYHO NpPaBUIbHUN
CUMBOJSI, PO3MIp, TUN JiHiT abo iHWWIA acnekT KpecneHHs, Wwob 3acTtocyBaTu
MOro [0 MOTOYHOro KpecrieHHs. KopuctyBady Mae 3HaTu, SKUA iIMOBIPHO
MYCUTb MaTWn BUrNSA4 OCTaTOYHUIA NPOAYKT.

BnacHum popmaTtom gna AutoCAD, sk yxxe 6yno 3asHadeHo, € popmaTt
.DWG, po3pobneHnin pipmoto Autodesk cneuianbHO ans onucy KpecneHsb.

BiH niaTpumye oOMiH dparnamum iHWKMX BEKTOPHUX i OEeSKUX pacTpoBUX
dopwmaris, ak-o1. .DXF, .EPS, .BMP, .PCX Ta 6aratbox iHLUKX.

Lito cuctemy 6yno ctBopeHo Ha noyaTky 80-x pp. XX cT. [0 CbOrogHi
BOHa npouLsia 3Ha4YHUA eBOMUIMHUA WNaxX po3BuTKy. CucTtema npauoe
Ha nepcoHanbHUX i MMAaHWEeTHMX KoMN'toTepax nig YrnpaBfliHHAM Pi3HUX
onepauinHmx cuctem Windows, Mac OS X, iOS, Android.

Y cyyacHux Bepcisax AutoCAD cTBOpeHO NpPOCTUM | 3py4HUI iHTepdenc
Ha OCHOBI MEHIO 1 MOBW KOMaHZA, BiH HaZae KOPUCTyBayeBi 3py4Hi Ta edoek-
TMBHI 3acobu cninkyBaHHA 3 KOMM'IOTEPOM Mif Yac BUrOTOBNEHHS KPECTEHb.

AutoCAD - ue bGaraTtosagadHe cepepoBulle npoekTyBaHHA (Multiple
Design Environment), ske uinkom Bignosigae ctaHgaptam MS Windows.
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AutoCAD BukopuctoBye H6araToBIKOHHUI iHTepdenc, kM gae 3amMory npoek-
TyBaHHA 6e3ni4 JOKYMEHTIB i ChiflbHO NpautoBat 3 HUMK, TOBTO BUKOHYBATH
6e3niy 3aBaaHb i3 HEOOMEXKEHOID KiNTbKICTIO KPECNEHb.

1.2. OcHoBM po6oTK B rpaciuHomy pepaktopi AutoCAD

Micna 3anycky BigkpmBaeTbcsa BikHO nporpamu AutoCAD. Kpim cTaH-
AapTHUX eneMeHTIB BikHa "3aronoBok”, "PAOoK MeHH0" TOLWO, Y BiKHi € N iHLLi
enemeHTn, Bnactmei Tinbku nporpami AutoCAD, — CTBOPIOETLCA TakK 3BaHUI
poboyud npocmip.

Po6o4nn npocTtip — ue Habip MeHlo nanitpu, NnaHenem iHCTPYMEHTIB
| NnaHenemn, HanawToBaHNUX HA BUKOHAHHA NEBHUX 3aBhaHb, AK-OT KPECNeHHS
y ABO- abo TpMBMMIPHOMY MPOCTOPI.

KopucTyBad nerko Moxe CTBoptoBaTu BfiaCcHi pobodi NpocTtopu, NPUCTo-
COBaHi 4N BUKOHaAHHS NEBHUX 3aBAaHb.

Ona 3pyyHocTi nobygosu nporpama AutoCAD moxe nepemukaTucs
B pi3Hi poboui npoctopn — 2D-nobynosy (nnocki kpecrneHHs), 3D-mogento-
BaHHSA (nobynosy TpmBuMipHMX mogenen) i knacudHum AutoCAD (MiHiManb-
HU Habip HaMNOTPIOHIWNX IHCTPYMEHTIB). BuBYEHHSA rpadpivHOro pegakrtopa
pauioHanbHO noynHatn 3 pobodvoro npocTtopy (puc. 1.1), KUMKW NPaAKTUYHO
He 3MiHITb, NoYnHatoun 3 Bepcil AutoCAD 2004.

ReESLIS~

1 MHome

AutoCAD | 2020

noeco wool il - L EBE-ERH- BB A -0

Puc. 1.1. BikHo rpadiyHoro peaakrtopa AutoCAD nicns 3anycky
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MoumHaroum 3 AutoCAD 2009, kpim knacu4yHoro iHTepdency, y cuctemi
3'9BMBCA cmpiykosul IiHMepgelc MeHr, KOTpun peanidye koHuenuito FUI
(Fluent User Interface — rHy4ykun iHTepdenc, npusHavyeHUn AOJ5i9 KOPUCTY-
Ba4a), 9Ky npornoHye komnaHia Microsoft (puc. 1.2).

K . g = e Autodesk AUtOGAD 2015 - UNREGISTERED VERSION  Drawingl.dwg

Home Inset Annotate Parametric "VieW' Manage Output Add-ins Autodesk360 Express Tools BIM360  Featured Apps o -

M@" . e Named E . “}5 r? !i' mm == Tile Horizontally

22 Join E Tile Verticall
UCS View Navigation Viewport of Tool Properties Sheet Set J Swntch File " ; Ay

Icon Cube Bat Configuration = B, Restore Palettes Manager [ i Windows ~ Tabs Tabs 7 Cascade

Viewport Tools ~ Model Viewports Palettes v Interface
Drawingl

[=][Top]I2D Wireframe]

SO em/ 0B engmy WEREAY

Puc. 1.2. CtpiukoBun iHtepdenc meHro AutoCAD

[MyHKTM MeHI0 Ta naHeni IHCTPYMEHTIB nodaHO Yy BUMAAi CTPIYKM,
WO cKrnagaeTbca 3 6e3nidi Bknagok. KoxHa i3 HMX Mae TemMaTudHi naHeni,
LLIO MICTSATb HAabopw BiANOBIAHUX IHCTPYMEHTIB. Takui nigxig cnpoLuye noLyk
NOTpiBHOI KOMaHAM W OO3BOSISIE aganTyBaT poboymin NpocTip Ans edoekTnB-
HOl poboTu KopucTyBada. CTpiuKy MOXHaA po3wwuMpoBaTU $SK 3aBrogHo,
MiHiMi3yBaTy abo B3arani 3akpuTu, SKLWO NOTPIOHO MakcMmanbHO 36inbLnTK
pobounin npocTip. lNaHeni BigOKPEMNEHO Bi4 CTPiYkM, a TakoX 3pobneHo
MNOCTIMHO PO3rOPHYTMMU, SAKLLO NOTPIBHO GaraTopas3oBui | LWBUMAKAA OOCTYN
A0 KOMaHA ofHiel abo OeKiNbKOoX i3 HUX.

1.3. IHTepcenc kopuctyBaya

1.3.1. MNanenb wBMAKoro pgoctyny. Ha naHeni wBuaKOro [ocTyny
BigoGpakaloTb KOMaHau, WO A03BONAKTL ckacyBaTu abo noBTopuTu (BigHO-
BUTW) 3MiHK Y dpanni. [na ckacyBaHHA abo MOBTOPEHHA OAHOrO 3 OCTaHHIX
3MiH HaTUCHITb KHOMKY PO3KPUTTH CMUCKY npasopyd Big kHonok "Ckacysatn”

a "losTOopUTN".

I[HCTPYyMEHTU, 4AKi He BMXOAATb Ha MaHeni MakCcMMaribHOl [OOBXWHMU,
BigoGpaXkaloTb 3a JONOMOIrO KHOMKM KOHTEKCTHOro MeHt. [0ns goaaBaHHS
KHOMKM CTPIYKM Ha NaHenb LWBWAKOro AOCTYMY KMauHiTb NpaBoOl KHOMKOH
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MULLI Ha KHOMUi Ha cCTpidui Ta BMBEpITb i3 KOHTEKCTHOrO MEHK KoMaHay
"[logatv Ha naHenb wBMakoro goctyny”. KHOMKM goaakoTb npaBopyd Big
KOMaH4, HasBHMX Ha naHesni wsuakoro Aoctyny. PoamilleHHa nadeni
LUBMAKOro AocTyny Hag abo nig CTPIYKOK MOXMNMBO 3a OOMOMOMOK KHOMKM

"ApanTauia”.

1.3.2. Ctpiuka. CTpidka cTaHOBMTb nNaniTpy, Ha skKin BigobpaxatoTb
IHCTPYMEHTWN Ta eNneMeHTn ynpasniHHA, NPU3HaYeHi AN BUKOHAHHS MEBHOIO
3aBgaHHsa (puc. 1.3). CTpiuka BMBOOUTBLCA Ha eKpaH aBTOMAaTMYHO nNifg 4ac
CTBOpPEHHA abo BigKpuTTA hanny i € CTaHOBMATb KOMMAKTHOK NaniTporo
3 yciMa iHCTpyMeHTaMu, NOTPIOHUMN ONA CTBOPEHHS hanny.

[T

Annotate Parametric View

A A [ i

o3 i\ - =
g Text Dimension Layersis cit

Line Polyline Circle
X Properties =@ =, =

Draw ~ Annotation ¥

Drawingl*

Puc. 1.3. Ctpiyka 3 BigoO6paxeHHAAM iIHCTPYMEHTIB
Ta efleMeHTIB ynpaBniHHSA

opusoHmarnbHy cmpidyky BigobpaxalTb Yy BEpPXHiA 4YacTuHi BikHa
doanny. BepmukaribHy cmpidky MOXHa 3aKpinuTy NiBOpyYd YM NpaBopyd Y BIiKHI
nporpamn. BepmukaribHa cmpidka TakoX Moxe 6yTu 3MIiHHOW Y BiKHI channy
abo Ha 4ooaTKoOBOMY MOHITOPI.

Ctpivyka cknagaetbca 3 pagy NaHenem, cuMctemaTu3oBaHi y Burnagi
BKNa[oOK, MO3HA4YeHUX Ha3BOK 3aBaaHHsA. [laHeni cTpivku Mictatb OaraTto
3 TUX CaMUX IHCTPYMEHTIB | eneMeHTIB ynpaBsSiiHHA, SKi AOCTYMNHI HA NaHensx
IHCTPYMEHTIB i B [1iarnoroBmnx BikHax.

[eski naHeni CTpiykn BMBOOATb HA €KpaH Adianorose BIKHO, MOB'A3aHe
i3 uieto naHenn. Ha Te, wo naHenb Moxe BigobpaxaTtn nos'sisaHe Agiano-
roBe BIKHO, YKa3ye 3Ha4yoK Yy HWXHbOMY MpaBoOMy KYTKy naHesi. [na BUKINKY
NOB'A3aHOro 4ianoroBoro BiKHA Crif HATUCHYTM Ha 3HAYOK.
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Llo® ykasaTn, ki BKnagkm W nNaHeni cnig sigobpaxaTtw, KnauHiTb
Ha CTpiYyLi NpaBOK KHOMKOK MULI Ta B KOHTEKCTHOMY MEHIO BCTAHOBITb abo
3HIMITb NpanopLi B Ha3Bax yKkrnagok abo naHenen.

AKWO NaHenb BUTArHYTU 3i BKMAAKW CTPIYKM B 30HY KpecneHHs abo
Ha iHWWIA MOHITOpP, Taka NaHenb CTae 3MIHHOK. 3MiHHA NaHenb 3anuLaeTbCs
BIAKPUTOKO OO TUX Mip, NOKM He Oyae NOBEpPHYTOK Ha CTPiYKy, HaBiTb y pasi
nepexoay A0 iHWOI BKNaaKy CTPIYKK.

CTpinka npaBopyd Bif 3arofioBka naHeni Bkasye, L0 MOXHa PO3ropHyTH
NaHenb ONA BUMBEOEHHS Ha eKkpaH A0OaTKOBWUX IHCTPYMEHTIB Ta efieMeHTIB
ynpaBniHHA. 3a 3aMOBYYBaHHAM PO3rOopHyTa NaHesnb aBTOMaTUYHO 3aKkpusa-
€TbCA nig Yac BMbopy iHWOI NaHeni. [Ans 36epexeHHsa NaHeni B pO3ropHy-
TOMY CTaHi KnauHiTb Ha 3HA4YOK KaHUENAPCbKOI KHOMKN B HWXXHbOMY J1IBOMY
KYTKY PO3ropHYTOI NaHerni.

[ns 3ropTaHHA CTPIYKM HATUCHITL KHOMKY NpaBopyd Big yknagok. [po-
Leaypy 3ropTaHHA BUKOHYHOTb LIMKMIYHO Yepes Taki pexnMu:

e 3ropTaHHA OO BKMNALOK: CTpiYKa 3ropTaeTbCA Tak, WO BUAHO TiSTbKU
3aronoBKu BKMagokK.

e 3ropHyTM [0 Ha3B MaHeren: CTpivyka 3ropTaeTbCd, 3anuwaroTbCA
BUOMMUMM TifTbKW 3arofIOBKM BKNAOOK i NnaHenemn.

e BigobpaxeHHs BCiel CTpidku: BigobpaxatoTbCsl BKNAAKM 1M NOBHI na-
Heni, cepeq HUX eneMeHTN yrnpaBIliHHSA.

CTpiuky MOXHa HanawTyBaTtu, BignoBigHO A0 noTtped. I3 KOXHOM
BKNaZKOK Ha CTpiyui MOXHa noB'a3atun rpyny iHCTPYMEHTanbHUX nanitp.
[Micna kKnauaHHA Ha BKagKW CTPIYKM NPaBOK KHOMKOK MULLi 3'ABUTLCS CNu-
COK OOCTYMHUX rpyn iIHCTPYMEHTanbHUX naniTp.

[Mopsagok yknagok MoxHa 3miHnTU. KnauHiTe Ha BKnagui, Ky crnig nepe-
MICTUTW, NepeTarHiTe 1l B NOTpiGHe Micue i BignycTiTb KHOMNKY mMuLi. MoxHa
3MIHUTU NOPSAOK NPOXOLKEHHS naHernien CTpidkn. KnauHiTe muwero Ha na-
Heni, SKy cnig nepemMictuTi, NepeTarHiTb 1l B NOTpibHe Micue Ta BignycTiTh
KHOMKY MMULLI.

1.3.3. PAapnok nonoxeHHA. PSaok nonoXXeHHs Hagae KOPUCHI BiAOMOCTI,
a TaKoX KHOMKM ONA YBIMKHEHHS | BUMKHEHHS IHCTPYMEHTIB pUCYyBaHHSA
(puc. 1.4). Y pagKy nonoXeHHs BigobpaxkaloTb 3Ha4YEHHSI KOOPANHAT Kypcopa,
IHCTPYMEHTIB pUCYyBaHHS, a TaKoX iHCTPYMEHTIB MacwTabyBaHHS, LWBUAKOMO
nepernsagy v aHoTadin.
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Puc. 1.4. PApok nono)xeHHA

KHOMNKKN iHCTPYMEHTIB KpecrneHHsa BigobpaxalTb 9K 3Ha4Ykm abo TeKcT.
HanawTtyBaHHsa iHCTpymMeHTiB "Kpok", "OTC-nonsap"”, "lNpus'aska" i "OTC-
00'ekT" MOXHa J1erko 3MiHUTU B KOHTEKCTHUX MEHIO LINX IHCTPYMEHTIB.

MoxxHa nepernsgaTtu BiOKPpUTI KPeCrieHHA M apKyLli B KpecrieHHi, a Ta-
KOX nepemMukaTucsa MK HUMKW. Ona nepemMukaHHs MK BiOKPUTUMU Kpec-
NEeHHAMM Ta nepernsgy Mogeni B KpecneHHi BUKOPUCTOBYHOTb IHCTPYMEHTH
HaBirauii. Kpim Toro, MOXHa BUBECTWN Ha €KpaH IHCTPYMEHTU MacLuTabyBaHHS
aHoTauin.

3a gonomorok KHomnku "Pobounin NpocTip” MOXHa nepemMmukaTuca Mix
pobounmn npoctopamun. KHorka OnokyBaHHA 6S5IOKYe MOTOYHI MOMOXEHHS
naHenen iHCTpyMeHTiB i BikoH. W06 po3wunputn cdepy BigobpaxxeHHs
KpeCneHHsl, HaTUCHITb KHONKY "O4ynctutn ekpaH”. [logaBaHHA Ta BMOANeHHS
KHOMOK Ha PSAKYy MOMOXEHHA MporpaMmm BUKOHYHKOTb Y KOHTEKCTHOMY MEHHO
pALKa MNOSTIOXKEHHS.

1.3.4. BikHO KomaHA. HWXHIN pagoK BikHa HasvMBalTb KOMaHOHUM
psidkom (puc. 1.5). Y KkomaHOHOMY psaaKy BigobpakaloTb BUKOHYBaHy onepa-
Lit0 M TOYHY iH(popmauito Npo NOoTouyHi Ail. KomaHawn, 3HaYeHHS CUCTEMHUX
3MiHHMX, MapamMeTpu, MOBIOOMMEHHS Ta nigkaskn BigobpaxalTb Yy BikHI
KOMaHA, sike MOXKHa 3aKpinmoBaT Ta 3MiHIOBaTM NOro po3mMipu.

[na BBeQeHHA KOMaHAM i3 KnasiaTypun HabepiTb NOBHY Ha3By KOMaHAu
B KOMaHAHOMY psiaKy Ta HaTuUcHIThb knaeiwy ENTER a6o MNMPOBIJI.

lMpumimka. Konun yBiMKHYTO napameTtp "duHamiyHe BBegeHHA" i NigKIio-
YEeHO BIOODOPaXXEHHS1 OMHAMIYHUX MigKa3oK, MOXHa BBECTWU Kiflbka KOMaHg
I3 NiAKa30K NOpYyY i3 KypCopoMm.
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[leaki komaHOM MaltTb TaKOX CKOPOYEHi Ha3BW. Hanpwuknag, 3amicTb
Toro, wob yeBoaAMTM CroBO "BiApi30K" AONS BWUKOHAHHA KoMaHau “Bigpisok”,
MO>XHa BBeCTU "Bia".

Input Settings
Lines of Prompt History

Input Search Options.

Copy History

Paste

Transparency..

Options.

3884.2832, -655.1073, 0.0000 ' MODEL il ! =14 XA uvo-+@ - elinkedis

Puc. 1.5. YBegeHHA KOMaHA y KOMaHOHOMY PSiAKY

Mig yac yBedeHHs KOMaH y KOMaHOHOMY psiaky BigobpaxatTb abo
Habip napameTpiB, abo paianoroBe BiKHO. Hanpwuknag, nig 4ac yBeOeHHS
komaHgn "Kono" B KOMaHOHOMY psiAKy BigoOpaaeTbCA nigkaska Takoro
BUrNAAY:

LleHmp kona a6o [3T /2T / KKP ( kac, kac, padiyc)]:

[na 3agaBaHHA LEeHTpa Kofa MOXXHa BBECTU 3Ha4YeHHAa koopauHat X, Y
abo BKkaszaTu NOTPiIGHY TOUKY Ha €eKpaHi 3a JOMNOMOIoK NMPUCTPOID BKA3iBKW.

Bubip iHWOro napameTpa BUMKOHYHOTb YBEAEHHAM BiAMNOBIAHUX BENUKUX
nitep, nepeniyeHnx y keagpatHux gyxkax. Lli nitepn moxHa BBoantn B 6yab-
aKoMy pericTpi. Hanpuknag, ana subopy napameTtpa "Tpu Kpanku" BBeEAiTb
(3T).

[na BUKOHAHHA KOMaHAM HaTUCHITb knaeiwy MNPOBIT un ENTER a6o
HaTUCHITb NpaBy KHOMKY NPUCTPOI0 BKa3iBKM NiCNsa BBEAEHHS Ha3BW KOMaHOW
abo Bignoeigen Ha 3anuTu. B IHCTpyKUiAX AOO0BIOKOBOI CUCTEMW MaloTb
Ha yBa3i BUKOHAHHA LKUX Ai KOPUCTYyBA4YeM i HEMaE HaragyBaHHS Npo NnoTpe-
6y B HaTuckaHHI knasiwi ENTER nicna koxxHoro BBegeHHS.

barato komaH4 MOXHa BMKOPMUCTOBYBaTW B NPO30POMY pPeEXMMI, TOBTO
BUKNUKATW 1X Y XOA4i BMKOHAHHS iHWOI komaHawu. [Mpo3opi KomaHau, Hanpu-
knag CITKA abo NMOKA3ATI, 3a3Buyan npmsHavyeHo angd 3aMiHKM napameTpis
KpecneHHa abo napameTpiB BigobpaxeHHs. Y [OOBIAHWKY KOMaHL Mpo30pi
KOMaHAW no3HayeHo anoctpodom nepeq Ha3Bok KoMaHaM.
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[ns BUKOPUCTAHHA KOMaHAW B MPO30POMY PeXuMi NOTPIOHO HATUCHYTU
Bi4MOBIAHY KHOMKY Ha NaHesni iHCTpyMeHTiB abo nepepn yBe4eHHAM KOMaHOM
y BignoBiab Ha 6yab-siky 3 nigkasok nporpamu BBeAdiTb anoctpod (‘). Y Ko-
MaHOHOMY pagKy nepen nigkaskamu, €Ki BigobpaatoTb Ans npo3opux
KOMaHz, BUBOAATb MNOABIVHI KyTOBI Oy>XKK (>>). [icns 3aBepLueHHs1 NPO30pOoto
KOMaHAW MOHOBMOKTL poboTy BUXiAHOI. Hanpuknag, ona yBIMKHEHHSA CiTKM
3 iHTepBanom B 1 0AMHULIIO B XOA4i KpecrneHHs Bigpidka NoTpiOHO BBECTMU:

Komarda: BIPI3OK
lNepwa mouyka: CITKA
>> [hHmepsarn cimku (X) abo [YsimkHymu/BumkHymu/Kpok] <0,000>: 1

lloHoeneHHs Oii komaHOu BIPI3OK lNepwa moyka:

3asBuyau, y Npo30poOMYy PeXumMi MOXXHa KOPUCTYBaTUCHA KOMaHLaMU, SAKi
He BUKOHYIOTb BMBOPY 06'EKTIB, HE CTBOPIOOTbL HOBUX O6'eKTiB abO He 3aKiH-
YYHOTb CeaHC pobOTK. Y NPO30pOMYy PEXUMI MOXHa BigKpuBaTK AesKi 3 giano-
roBMX BiKOH, ane BUpobneHi 3 iXHbOK AOMNOMOro 3MiHM HE HabmMpae YMHHOCTI
A0 3aBEepPLUEHHS NPUNMHEHOT KoMaHau. TOYHO Tak camMo, AKWO Nig Yac BUKO-
HaHHA 0edAKOl KOMaHOW B NPO30POMY PEXUMI 3MIHIOKTb 3HAYEHHS CUCTEMHOI

[onyckatloTb NOBTOPEHHS Byab-sIKMX KOMaH, BUKOPUCTAHUX Y MOTOYHO-
MYy CeaHCi, Yyepes3 LMKNIYHUA NpoxXig KoOMaHgamu Yy BikKHIi KOMaH4 3a LOMNOMO-
roto knasiw 3i cTpinkamu BIrOPY, CTRL, YHA3 i ENTER. 3a 3amoB4yBaHHAM
HaTUCKaHHAM noeaHaHHsA kKrnaseiw CTRL+C BMKOHYKOTH KOMitoBaHHA BuAine-
HOro Tekcty B Oydep obmiHy. lMig yac HaTuckaHHA knasiw CTRL+V TekcT
i3 Oydpepa 0bmiHY BCTaBnATb y TeKCToBE abo KOMaHAHE BiKHO.

Mig yac HaTUCKaHHA NpaBOi KHOMKM MULII B 30HI BikHAa komaHg abo
TEKCTOBOrO BikHa, A€ BiAOOpPaXXeHO KOHTEKCTHE MEHI, Yy SIKOMY BMIiLLEHO
LWICTb HeJaBHO BUKOPUCTAHMX KOMaHA, MOXHa CKOMitoBaTU BUAOISTIEHUA TEKCT
abo BeCb NPOTOKOS&T KOMaHA, YCTaBUTU TEKCT, a TaKoX BiOKPUTW Aianorose
BiKHO "HanawTyBaHHSA".

1.3.5. KoHTeKkcTHe MeHr. KOHTEKCTHI MeHK BUKOPUCTOBYHOTb NS
LUBMOKOrO AOCTYyNny A0 KOMaHA, WO Hanexatb A0 MOTOYHUX ornepauin
(puc. 1.6). KOHTEKCTHI MEHIO BMKMNUKAKOTb HATUCKaAHHSM MpaBOl KHOMKWA MMULLI
B PI3HNX 30HaX eKkpaHa.
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Puc. 1.6. KOHTeKkcTHe MeHIo

3a3Bu4yan, KOHTEKCTHI MEHIO MPOMOHYIOTL Taki Ail:

NOBTOPEHHA OCTaHHbLOI KOMaHAMW;

nepepuBaHHs MNOTOYHOI KOMaHAW;

e BigobpaxeHHs CNUCKY OCTaHHIX KOMaHL, yBe4eHUX KOPUCTyBaYeM;

e BUpI3aHHS, KONitOBaHHS | BCTaBneHHs 3 6ydepa 0OMiHy;

e BMOMpPAHHSA Pi3HUX BapiaHTIB KOMaHOW;

e BUVKITMKAHHSA AianoroBux BiKOH, SK-0T "HanawTyBaHHA" abo "AganTauia’”;

e CKaCyBaHHS pe3yrnbTaTy Ail OCTaHHLOI BUKOHAHOI KOMaHaM.

€ MOXNMBICTb HanalwTyBaHHA peakuil CUCTEMM Ha TpuBanicTb HaTUC-
KaHHS1 NpaBoOl KHOMKM MULWi, WoO WBWOKE HATUCKaHHA crpauboBYyBasno Tak
camo, Ik HatuckaHHa knasiwi ENTER, a 6inbw TpmBane HaTUCKaHHSA npu-
BOAMMNO A0 BigoOpaXKeHHA KOHTEKCTHOIO MEHIO.

TWN KOHTEKCTHOrO MEHIO 3aneXxuTb Bif, MiCLLe3HaXOoKeHHs Kypcopa nifg
Yac BUKIKUKY MEHH. AKLLO MEHI0 BUKIIMKAHO B 30HI NobyaoBu 3 BUAINEHUMU
ob'ekTamMun, TO B KOHTEKCTHOMY MEHIO 3anpornoOHOBaHO (PYHKUIT peaaryBaHHs.
KOHTEKCTHE MEHI0 MOXHa BUKIMKATM TakoX nig 4vac poboTu B pexumi
"NaHopama" abo "3ymyBaHHSA".

1.3.6. IHCTpyMeHTanbHi naniTpu. |HCTpyMeHTanbHi naniTpyM nogaHo
OKpPEMUMU BKMNagkamu y BikHI "YnpaBniHHA — IHCTpyMeHTarnbHi nanitpu — yci
nanitpu" (puc. 1.7). BoHn € edekTMBHMM 3acobom ynopsaKyBaHHs, pO3no-
Ainy N poamiweHHss 6nokis, WTpUXyBaHb Ta iHWUX iHCTpyMeHTIB. [lanitpu
MOXYTb MICTUTU IHCTPYMEHTW, HafaHi CTOPOHHIMWN PO3pOBOHMKaMW.
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Puc. 1.7. lHcTpyMeHTanbHi nanitpun

[HCTpYMEHT MOXe O6yTM CTBOPEHO MPOCTMM MepeTaAryBaHHAM OO'eKTiB
i3 KpecneHHst B 30HY IHCTPYMEHTanbHOI nanitpn. 3a OONOMOroK TakKoro
IHCTPYMEHTa MOXHa 3room LwBuako dyaysatn 06'ekTn 3 TUMM caMnuMuK Bna-
CTMBOCTSIMU, WO W BUXiAHMA OB'EKT.

I[HCTpyMeHTanbHi naniTpyM nogaHoO OKPeMUMW BKNazgkamu B creuiasib-
HOMY BiKkHi. KOXHa IHCTpyMeHTanbHa nanitpa MicTutb oauvH abo Oinblue
IHCTPYMEHTIB. |HCTPYMEHTU MOXHa CTBOpIOBaATU NepeTaryBaHHAM OO'eKkTiB
(mo ogHomy 0B'ekTy 3a ogHe NepeTsaryBaHHs).

lMpumimka. Tlig 4ac nepeTdaryBaHHA o6'ekTa Ha IHCTPYMEHTanbHy
NaHenb MOXHa MepenTu Ha iHWY BKNaaKy, YTPUMYHUYM KYpPCOp MULLI Ha Mo-
TPIGHIN yKnaaui NpoTAroM AeKinbKOX CEKYHA.

[Mpuknagom iHCTpyMeHTa, CTBOPEHOro 3a AOMNOMOroK nepeTAaryBaHHS
ob'ekTa, MOXe BYTK KOJI0 YEPBOHOIO KOMbOPY, SIKe Mae TOBLUMHY MNiHii 0,05 MMm.
Tak caMO MOXHa CTBOPKOBATU IHCTPYMEHTU 3 HasiBHUX OMOKIB i 30BHILLHIX
nocunaHb.

Mig yac nepeTaryBaHHs reomMeTpuyHoro ob'ekta abo po3mipy Ha na-
NiTpy aBTOMaTUYHO CTBOPHETLCHA HOBUW IHCTPYMEHT i3 BiANOBIAHUM MiOMEH!O.
Hanpuknag, iHCTpYyMEHTW, CTBOPEHiI Ha OCHOBI PO3MIpiB, MICTATb MigMEHIO,
3a [OMNOMOroK SAKOro MOXHa HaHOCUTM POo3Mipyn pi3HMX Tunie. [ligMeHto
PO3KpPMBaKTb HATUCKAHHAM Ha CMMBOJIM CTPISKN NPaBopyY Bif 3HaYKa iHCTPY-
MeHTa Ha nanitpi. [1ig 4ac BUKOPUCTaHHA IHCTPYMEHTa 3 MEHIO, O ChnSiMBae,
00'eKT KpecrneHHa Mae Ti cami BAacTMBOCTI, WO W BUXIOHWWA iHCTPYMEHT
Ha IHCTPYMeHTanbHin naniTpi.
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[MapameTpu 1M HanawTyBaHHSA IHCTPYMEHTAlNbHUX Nanitp Moxe 6yTn
3MiHEHO 3a OOMNOMOroK KOHTEKCTHMX MeHto. Cnig 3as3HayuTu, WO BUMsq,
KOHTEKCTHUX MEHIO 3areXuTb Bif TOro, Y SKi 30HI IHCTPYMEHTanbHoI nanitTpu
HaTUCHYTW KHOMKY MWLLI.

Mo>xHa 3akpinuTU BIKHO iHCTpyYMeHTarnbHUX nanitp 6insa npasoro abo
niBOro Kpaw BikHA 3aCTOCYHKY. [nsi TOro wob YHUKHYTW 3aKkpinfneHHs BikHa,
y pasi noro nepemiwieHHsa noTpibHo TpumaTn knaeiwy CTRL. HanawTyBaHHA
IHCTpyMeHTarnbHoI naniTpu 36epiratoTe y Npoini.

[Micna CTBOpPEeHHs IHCTpPyMeHTa Ha naniTpi Moro BNacTUBOCTI MOXHa
3MiHtoBaTuK. [1o Takmx BrnacTUBOCTEN, HaNpuknaa, Hanexatb maclitab 65oky
nig Yac ycTaBneHHS B KPeCNeHHs i KyT MOBOPOTY 3pasKka LUTPUXYBaHHS.

[Ona 3miHM BnacTMBOCTEM IHCTPYMEHTA HAaTUCHITb Ha HbOMY MpaBy
KHOMKY MULLUI Ta B KOHTEKCTHOMY MeHI0 BMbBepiTb NyHKT “"BnactmBocTi 06'ek-
Ta". 3'aBNAeTbCA gianorose BiKHO "BrnacTtuBocTi iIHCTpyMeHTa". Lle gianorose
BiKHO MICTUTb ABi KaTeropil eracmusocmed:.

1. BnactusocTi BcTaBkn abo 3paska. BnactmBocTi, noB'sa3aHi 3 ynpas-
niHHAM 06'eKTOM, Hanpuknag maclutab, noBOPOT i KyT.

2. 3aranbHi BnactmsocTi. CkacyBaHHS NOTOYHMX MapamMeTpis, MoB'd3a-
HUX i3 BTACTUBOCTAMW KPECNEHHSA, Hanpuknag wap, Konip i Tmn niHil.

MoxHa 3ropTaTm W po3ropTaTu KaTeropil BNacTUBOCTEW, HATUCKaK4M
Ha KHOMKax 3i CTpinkamu.

lNpakTuyHa cknagoBa Ao nigpo3sainy 1
CTBOpEeHHS, opraHi3auisi i 30epeXxeHHs1 KpecrieHb
y cuctemi AutoCAD

MeTa — 03HanOMMeHHs 3 iHTepdencom rpadidHOro pegakropa ta npa-
BMNamMmn nobyaoBu erieMeHTapHUX NPUMITUBIB.

3aBaaHHA: oO3HaMoMTecs 3 iHTepdencoMm rpadiyHOro pepgakTopa
Ta npasunamu NobyaoBn enieMeHTapHUX NPUMITUBIB.

BukoHaHHS 3aBOaHHSA
o6 cTBOpPUTM HOBE KpecreHHd, noTpibHO BUBpaTM B MEHIO:
CTBOPEHHA HOBOI'O KPECJIEHHA — KPECJIEHHA i BubpaTtn BIOKPUTA
Ta B cnncky Bkasatu BIOKPUTW BE3 LUABJITOHA — METPUYHE.
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Y pianoroBomy BikHi CTBOPEHHA HOBOIO KPECIIEHHA moxHa
BUbpatn, Ski oanHUUI BUMIpOBaHHS ©OyayTb BUKOPUCTOBYBATWM B HOBOMY
KpecneHHi — 6putaHcbki abo mMeTpuyHi. Lium BMOGOpPOM yCTaHOBMOWTL 3HAa-
YeHHs1 3a 3aMoBYyBaHHAM 6araTbOX CUCTEMHMX 3MIHHMX, LLO BiAMNOBIAAKTb
3a ynpaBniHHA TEKCTOM, po3MipamMu, CiTKOK, KPOKOM i hannom Tuny JiHin
3a 3aMOBYYBaHHAM i baniomM 3paskKiB LUTPUXYBaAHHS.

bpumaHcbki. CTBOPEHHSI HOBOrO KPECNEeHHS Ha OCHOBI GpUTaHCLKOI
cuctemMm BUMIpOBaHb. (i 4Yac CTBOPEHHA KPECIEHHS BUMKOPUCTOBYHOTb
BHYTPILUHI 3HAaYE€HHA 3@ 3aMOBYYyBaHHAM, a AS151 KOHTYPY BigobpaXXeHHs CiTKu,
Ha3BaHOro MeXaMu CiTKW, YCTaHOBSIIOTb 3HAYEHHS, LLO OOPIBHIOWTL 12 x 9
OOUMIB.

Mempu4Hi. CTBOPEHHSI HOBOrO KPECNEHHs1 Ha OCHOBI METPUYHOI
CUCTEMM BUMIpIOBaHb. [ligd 4Yac CTBOPEHHA KPECIHEHHSI BUKOPUCTOBYHOTb
BHYTPILUHI 3HAYEHHS 32 3aMOBYYBaHHAM, a ANSA KOHTYPY BigoOpaXeHHs CITKM
3a 3aMOBYYBaHHSIM YCTAHOBMIOKTb 3HAYEHHA, WO AopiBHIOWTL 420 x 290
MinimeTpiB.

‘padpiyHa cuctema AutoCAD npautoe B gianorosomy pexumi. Lie o3Ha-
4yae, Lo BOHA MOXe CiflkyBaTMUCS 3 KOPUCTyBadYeM 3a HassBHOCTI 3pO3YMifnoro
obom moBu. Lllo MOBY MPUNHATO Ha3MBaTW CUCMEMOKO KOMaHO, a WMoro
CKnagosi — komMaHOamu. KomaHga Moxe ckrnagaTucs 3 okpemoro TepmMiHa abo
IXHbOro Habopy.

Komanan AutoCAD maltoTb Kinbka BapiaHTiB: Bubepimo komaHagy KOJO.
KomaHga MicTUTb onuil, BidoKpeMneHi ckicHow puckoto (/) n onuito 3a 3a-
MOBYYBaHHSAM, 3aBXOM BKMageHy B Ayxkax (<>) abo (), a dopma Kypcopa
3MIHIOETBCS, YKa3yloun pexmm Bubopy.

3BEPHITb yBary Ha perictp CMMBOSIIB. AKLLO BigNoBigaeTe Ha 3anpoLUeH-
HA i3 KnasiaTypu, OOCUTb YBECTWU MNiTepn, 3as3Ha4vyeHi y BEPXHbOMY pericTpi.
3a 3amMOBYyBaHHAM MPOMOHYIOTL pagiyc (TyT mMoxe OyTn Byab-sike 4mcno,
nporpamMa 3anam'sToBye OCTaHHE BBeAeHE), YBeAiMO i3 KnasiaTypu noTpibHe
HaM 4Mcro. AKLWO Xo4eMO BBECTU AiameTp, TO BubepiMmo kntod [l B KoMaHAi
KOJI10.

KomaHgy moxe O6yTu 3agaHO pisHMMKM crnocobamn: BUKOPUCTAHHAM
il iIHCTpyMeHTa, BUBOpOM i3 MeHt0 abo BBeAEHHAM i3 knasiaTypu. Y nepLiomy
BMNaAKy OOCTATHbO KMauaHHA Ha iHCTPYMeHTI. Y gpyromy — pobnate Bubip
KOMaHOW 3 nepeniky, KM NpOonoHYyTb nporpamorn. Y TpeTboMy — HasBy
KOMaHAM HabupaloTb Ha KnasiaTypi.
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Akwo noTpibHO Aaictatv O0BIAKY WOAO KoManau, Habepitb 11 B KO-
MaHOHOMY pSaaKy i HaTUCHITL knasiwy F1. Akwo komaHga € 3po3yminoto,
nporpama BUBOOUTb Y KOMaHOHOMY PAAKY MiOTBEPOXKEHHSA Ta 3anuTye gonart-
KOBI AaHi ANA Il BUKOHAHHS.

YBeAeHHs AaHuX Ha 3anuT nporpamu, siK i KomaHg, MOXXHa BUKOHYBaTU
i3 knasiaTypu abo muwero. Y nepliomy Bunagky uUe 3aBAaHHS BUKOHYHOTb
3a 4OMOMOro Habopy IXHiIX YMCITOBMX 3HAYEHD.

BoagHovac gpoboBy 4YacTuHY 4ncna BigOKPEMOKTh Bif LiNoi YacTHK
Kpankoto. ig yac yBegeHHa KoopAuHaT TOYOK MEPLUMM YUCIIOM € 3HAYEHHS
KoopauHaTth X, Opyrmm — KoopauvHatu y, TpeTim (nig Yyac poboTu B TpuBUMIp-
HOMY MPOCTOPI) — KoOPAUHATU Z. SHAYEHHA KOOPAUHAT BiAOKPEMISTIOTL OOHEe
Bi, 0QHOro KomMmow. Y gpyromy Bunagky 3aBOaHHA BUKOHYHOTb 4epe3 6e3no-
cepenHIo BKasiBKY TOYOK y Mexax rpaivyHol 30HM.

Ulapu. Wap — ue NOTY>XHUK 3acib Ans noriYHoro rpynyBaHHA OaHuX,
nofibHe HaknagaHH OAdHa Ha OAHY MPO30puX KamnboK i3 (hparmMeHTamm
KpecneHHs. OTXe, KpecCrieHHs nogalTb Yy BUMMSAl HEOOMEXEHOI KifTbKOCTI
LwapiB, Ha KOXXHOMY 3 SKUX MOXe ByTu po3mileHo pisHi 06'ektn. Lap moxe
BigoGpaxkaTuca Ha ekpaHi MOHiTopa OKpemo abo B koMbGiHauil 3 iHLWMMMK
lwapamu, BiH Moxe OyTn YBIMKHYTUM, BUMKHYTUM abo 3abriokoBaHuMM A1
penarysaHH4. [na nobynosu wapis BUKOPUCTOBYKOTb MaHeNb BacTUBOCTEN
ob'ekTa.

CmamycHul psiOOK. YBEOEHHS1 KOOpPAWHAT TOYOK 3OINCHIOTbL Tak:
3a3Ha4YeHHAM MNOSIOXKEHHA TOYKN 3 BUKOPUCTAHHAM rpadpidHOro Kypcopa MuLLi;
3ajaBaHHSAM MOJSIOKEHHA TOYKM i3 KnasiaTypu 4epes3 yBeOEHHS YUCIOBUX
3Ha4YeHb KOOpPAWHAT; CMiflbHUM BMKOPUCTaAHHAM MNepLlumx ABOX cnocobis; 3a-
3HaYEHHAM MONOXEHHS TOYKN 3 BUKOPUCTAHHAM O0'EKTHOrO NpuB'a3yBaHHS.

Kpokoee rnpueg'sidyeaHHs1 — pexnm NMpuB'a3yBaHHA KOOpPAWHAT A0 BY3NiB
ciTkn. Llen pexumm ymukalTb MOABIMHUM KrauaHHSAM MWW Ha Hanuc
KPOKOBE TMPUB'A3YBAHHA abo HaTuckaHHsAM OyHKUiOHANbHOT KnaBilli
FO.

BukopucmaHHs gidobpaxxeHHs1 cimku. CiTka Cryrye Tieto camoro METOH0,
LLIO 1 NiHii abo To4kM Ha apkywi nanepy. CiTka cknagaeTbCsa 3 MacuBY TOYOK,
AKi BigobpaxatoTb Ha eKpaHi, ane He € YacTuHow dranny pucyHka. Citky
MOXHa BMBOOMTM Ha ekpaH abo npubupaTn 3 eKkpaHy OAHIEH 3 Takux Aiu:
NoABIMHUM HaTUCKaHHAM MULLI HA HanNuUC BiAOOPaXkeHHSA CiTKWU; HAaTUCKaHHAM
doyHKUiOHanNbHOI Knasiwi F7.
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BukopucmaHHsA pexumy opmoz20oHasibHocmi. FAKWO Kpecndatb fivwe
TiIfTbKW TOPU3OHTAsIbHI Ta BepTUKamnbHi MNiHIT, TO MOXHa MNEepenTn B PEXUM
OPTO. OpToroHanebHnin pexmnm obmexye pyx Kypcopa nig npaMuMm KyTOM
BiAHOCHO OCTaHHbLOI TOYKM. Llen pexum ymukaloTb NOABIMHMM KrauaHHAM
mMuLi Ha Hannc OPTO abo HaTuckaHHAM dOYHKLUiIOHanNbHOT Knasiwi F8.

O6'ekmHe npue'si3y8aHHs — PEXUM MNPUB'A3YBaHHS KoopauWHAT OO0 pi3-
HUX TOYOK YK€ CTBOPEHUX OO'EKTiB. YBIMKHYTU ab0 BUMKHYTU LEWN PEXUM
MOXHA OAHIE 3 Takux Ain: HaTUCKaHHAM dyHKUiOHanbHOI Knasiwi F3;
HaTUCKaHHAM KHONKW Ha naHeni iHcTpyMmeHTiB OB'€KTHE MNMPUB'ASYBAHHA.

Y pesynbTaTti OOHIEl i3 UMX O HA eKpaH BuBOAATb BikHO PEXUM
PUCYBAHHA, skmin nogaHo. Y uUbOMYy BiKHi KOpUCTyBay Mae MOXIIMBICTb
YCTaHOBUTM Pi3Hi 06'€KTHI NpuB'a3yBaHHsA. Hanbinbll BUKOPUCTOBYBaHUMU Nif
yac nobynoBu KpecrneHb € Taki npue'sdyBaHHA: NMEPETWH, KOHTOUYKA,
LIEHTP. Micns BkasiBkn NOTPIGHMX NPUB'A3yBaHb AN 3aKPUTTHA BikHA Cnig
HaTUCHYTU KHoNKy OK.

LLlo6 3po3ymiTh, Wo Take ob'ekTHe MPUB'A3YBaAHHS, 3raganmMo, Lo TaKi
00'ekTN, SK BiOpi3kKM MalTb cepeaHi N KiHUEBI TOYKM, Kona MaktTb LEHTP,
KBagpaHT Ta TOYKM OOTMKY. [1ig Yyac BUMKOHAHHSA KPECIIeHHA 4acTO BUHMKaE
notpeba NPUKPINUTK NiHiT A0 LiNX TOYOK.

Akwo noTpibHO HapucyBaTu KOMO Big nepeTuHy ABOX Biapiskis, BubOe-
pimo komaHgy KOJIO, notim ykaximo Bug npue'asdyBaHHs: NMEPETUH i Han-
6rnvxkde micue nepeTtuHy, ToAi BiobyaeTbCa NMpuB'A3yBaHHA TOYHO A0 TOYKM
nepeTuHy BiOpi3KiB.

Cucmema koopOuHam "Asmokada". 3a 3aMOBYYBaAHHAM CUCTEMOIO
koopauHaTt "ABTokaga" € Ceimosga cucmema KoopOuHam, Ky B nogarnbLioMy
nosdHaumo CCK. Konu posnodnHaeTe HoBe KpecneHHsi, "ABTokaa" nepeBo-
anTb Bac y CCK. KoopauHatn B CCK € 3MileHHAM Mo ropu3oHTanbHin oci
(oci X), wWo npoxoauTb 3MiBa Hanpaeo, i 3MiLWEHHSAM MO BepTUKasbHIA OCi
(oci Y), Wwo npoxoguTb Big HWU3Y OO0 ropu. 3MilleHHS BigpaxoBylTb Bifg npu-
NHATOT HYNbOBOI TOYKM, MOYATKOBO PO3TALLOBAHOI B HWXXHLOMY J1IBOMY KYTKY
apkywa. 3MileHHs npaBopyy y340BX OCi X i Bropy B3JOBX OCi Y yBaxaloTb
dodamHumu. HynbOBY TOYKY Ha3MBalTb r104YamKkoM KOOpOUHam i ONUCYTb
koopgnHatamu 0,0. € we 3MmileHHa no oci Z, nepneHaukynapHe MroLWMHI
apkyLla, sike BUKOPUCTOBYIOTb Mig Yac poboTu i3 TpMBUMIpHMMK OB'ekTamum,
TOMY 1Oro BigobpaxkatloTb TpbOMa KoopamMHaTamu.

Xoya 3a 3amoBYyBaHHAM 6epyTb CBITOBY cUCTEMY KOOpAMHAT, MOXHa
CTBOPUTU BIacHi KOOPAWHATHI cUCTEMW, sKi HasmBalTb Kopucmyeadesi
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cucmemamu koopouHam, abo KCK. [lliktorpama KCK € igeHTn4yHoto CCK,
3a BMHATKOM TOro, Wo B niktorpami KCK Hemae kBagpatuka.

YeedeHHsT KoopOuHam mo4ok. Maxe BCi KpecneHHs, siki CTBOPHOOTb
y "ABTOKagi", noymMHarouM Bi NPOCTUX | OO AyXKe CKMagHuX, CKagartTbcH
3 HeBenuKol KifbKoCTi 6asoBux OO'eKkTiB: Bigpi3kiB, Oyr, Kifl i TEKCTOBUX
enemMeHTIiB. YCi BOHM NoTpebyloTb YBEAEHHSA TOYOK, SIKi BKa3ylOTb Ha iXHE
NONOXEHHS, po3Mmip i Hanpsimok. KoopanHatn To4dok € ocHoBoto anga CAIP
Tak camo, 9K crnosa nig 4Yac poboTn 3 TEKCTOM. € Kinbka MeToAdiB yBeOEHHS
KoopauHat B "ABTOKaai".

AbconromHi dekapmosi, abo MpsaMoKymHi KoopOuHamu, Y ABOBUMIp-
HOMY MPOCTOpPI cnpurMmaloTb yBedeHi 40 koopanHatn X i Y AK 3MilleHHSA Big
noyvaTky koopguHat 0,0 notoyHoi KCK.

A6conomHi rnosisipHi KoopOuHamu TaKOX TPaKTYKOTb yBeOEHY Koopau-
HaTy 9K 3MmiweHHa Big Toyku 0,0, ane ue 3MilWeHHA BU3HAYEeHO BIACTAHHIO
| KyTOM. 3Ha4YeHHS BiACTaHi 1 KyTa no3HavarTb cuMBOSoM (<). [loaaTHi KyTu
BUMIPIOOTb MPOTU FOOMHHUKOBOI CTPINKKW. Y Takin cuctemi, Kyt 90° nexuTb
Ha gogaTtHomy Hanpamky oci Y, 180° — Ha Big'eMHOMY HanpsAMKY oci X.

BukopucmaHHsi 8i0HOCHUX KoopOuHam. B "ABTokapgi" 4dacTiwe BigoMmi
3MiLeHHs no ocax X i Y abo BigcTaHi 1 KyT WoAo paHiwe BU3HAYEeHUX TOYOK.
KoopanHati, yBeaeHi Takum cnocobom, HasmBarTb 8i0HOCHUMU. Y BiAHOCHUX
KoOpAMHaTax OCTaHHK BBeAEHY TOYKy DOepyTb SIK NoYaTOK HOBOI CUCTEMM
koopanHaT, Tob6To To4km 0,0.

[Onsa Ttoro wo6 Bigpi3HUTM abBCOMOTHI Ta BIOHOCHI KOOpAWHATK, YCiM
BiAHOCHUM KOOpAMHaTaM nepegye cumeosn @.

Hanpuknag: akwo nig 4Yac BukoHaHHA komaHau BIOPI3OK noTtpibHo
aogatn NiHIMHMA CerMeHT, Wob NpoaoBXUTKU NiHiD OO TOYKKW, PO3TallOBaHOI
Ha BigctaHi 30 y Hanpamky oci X i 10 y HanpamKy oci Y Big OCTaHHbLOI
BBeOEHOI ToYkM, TO Yy Bignosigb Ha nigkasky HACTYIHA TOYKA: yeeaitTb
y komaHgHomy pagky @ 30,10.

BigHocHI nonsapHi koopanHaTty Toukn @ 90 < 45, ykasyruum Ha TOYKY,
gKka Mictutbca Ha BiactaHi 90 oa. nig kytom 45° BIQHOCHO OCTaHHLOI
BBEAEHOI KOOpAMHATK TOYKW. 36epexeHHs1 KpecrieHHs. LWob6 36epertu
KpecneHHsi noTpibHo Bubpatn: GPANNT — SBEPEITU AK. Motim ykasatu
LUMSX, HA SKOMY HOCIT ByaeTe 3anucyBaTtu: Anck abo dnellka n gatu Ha3By
KpecneHHsaMm, Hanpuknag: KpecneHHs 1. ®annn 36epiratoTe 3a 3aMOBYYBaH-
HAM i3 po3LnpeHHs *.dwg.
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KOHTpONnbHI 3anuTaHHA Onig camonepeBipku

1. Akum cnekTpom moxnusocTten sonogie cuctema AutoCAD?

2. Ak moxHa 3anyctntn cuctemy AutoCAD?

3. Y akomy nopsiaky cnig BUKOHyBaTu KpecneHHst B cuctemi AutoCAD?

4. AK BMKOHYKOTb BU3HAYeHHS doopmaTy apkylia, noTpibHOI TOYHOCTI
OAVHNLb BUMIpPOBaAHHA?

5. Akmm cnocobom Ha poboymi CTin BUBOOATL 40L4ATKOBI NaHEN iHCTpY-
MEHTIB Ta OKpeMi KHOMKK, NOTPiOHI Ansa poboTtun?

6. LLlo Take "pobounn npoctip AutoCAD"?

7. Aki KOMaHgM ynpaBniHHA eKpaHOM BU 3HaeETe?

8. Ak gogatn oogaTkoBi KOMaHAM Y CTPIYKOBOMY iHTEPdIENCI?

9. MNepeniyiTe yci 3acobu BNbOpyY iHCTpyMeHTa "Bigpisok”. AKURN i3 HMX
€ HanbinbL PyHKULIOHANbHUM?

10. Ak BuMKHYTW/yBIMKHYTU [laHenb Tool Palettes (IHCTpymeHTanbHi
naniTpu) nig Yac 3anycky nporpamm?

11. Wo BigbyBaeTbCcs nig Yac HaTUCKaHHSA PYHKLiOHaNbHUX knasiw F1,
F2iF7?

12. Aki Buan cucrtem koopgmHat sukopuctosytoTb B AutoCAD?

13. Aki meTOoAM BBEAEHHSI KOOPANHAT TOYOK BN 3HAETE?

14. YUn mMOXHa 3MmiwyBaTM B OAOHIN kKoMaHAi abCcomntoTHi Ta BIQHOCHI
KoopauHaTn?

15. Y AKOMY MEHI MICTATbCA KOMaHAN KpecrieHHA?

16. o € npumituBom y cuctemi AutoCAD?

17. Ynm BIgPI3HAITLCA NOMSAPHI Ta NPAMOKYTHI KoopAnuHaTn?

PekomeHgoBaHa nitepatypa: [1; 2; 5; 7; 14; 16].
2. MNobynoBa KpecneHHs1 B iHXXeHepHin rpadiui

Meta — gaTu BM3HA4YeHHSI OCHOBHUX TEpPMiHIB Ta npaBun nobynosu
KpecneHb.

NMpodrecinHi KOMNETEeHTHOCTI: 3HaHHA Ta PO3YMIHHSA NpPeaMeTHOI
ranysi Ta po3yMiHHS nMpoMecinHOl AiANbHOCTI; 34aTHICTb 3acTOCOBYBaATU
BiANOBIAHI MaTeMaTU4Hi W TEexXHIYHI MeToau Ta KOMM'IOTEpPHe nporpamHe
3abeaneyeHHs ONs BUKOHAHHS iHXEHepHMX 3aB4aHb BUOABHWULTBA Ta MNosii-
rpadqoil.
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2.1. HapucHa reomeTpisi AK OAUH i3 po3ainis
3BUYaUHOI reomeTpii

XapakTepHot ocobnmMBICTIO NPOCTOPOBUX 0B'EKTIB € IXHA dhopma. BoHa
CTa@HOBUTb MNPaKTUYHUI iHTepec | ToMy noTpebye BMBYEHHS. Hayka, LWo Bu-
BYae popMM Ta B3AEMOBIOHOCUMHU MK HUMW, € PO3AINIOM MaTeMaTUKK, AKY
Ha3MBalTb 2eoMempicto. 3anexHo Big aHaniTMYHOro anaparty, SKuW Ons
LbOro 3aCTOCOBYIOTb, FEOMETPIA OXOMNSIE PAL CAMOCTIMHUX PO3A4iniB, Hanpu-
Knag, pos3ain reoMeTpil, SKMi BUBYAE Li NUTAHHS 3a OOMNOMOrow anredpwu,
Ha3nBalOTb aHaslimu4yHoO 2eoMempiero; 3a OOMNOMOIrol anapaTty andepeH-
LianbHOro 4YUCNeHHs — oOugbepeHuianbHOKW 2eoMempieto; 3a A0MNOMOror
NPOEKLINHOrO METOAY — HapUCHOK 2e0Mempiero.

OTxe, HapUCHa reomMeTpifa — Le po3ain reoMeTpil, Wo BMBYae hopmu
Ta B3aEMOBIAHOCUHN MK HUMW TMPOEKUIMHUM METOLAOM. |HaKLwe Kaxy4w,
HapuCHa reomeTpis BMBYaE MNpaBuna nobynosu 306paxkeHb MNPOCTOPOBUX
o6'ekTiB Ha nnowmHi. OgHOYaCHO BOHA, K XXOAEH iHWWA NpeaMeT, pO3BMBaE
NOriKy MUCIIEHHS 3arafioM Ta MNPOCTOPOBE YABMNEHHA 30Kpema. ToMy porb
HaPWUCHOI reoMeTpIT Y CTBOPEHHI iHXXeHepHOT 6a3n NepeoLiHUTN HEMOXITUBO.

HapucHa reomeTpia — Le oauvH i3 po3ainiB 3BM4anHOI reoMeTpil, AKuin
3aMMaeTbCa PO3POONEHHAM HAyKOBMX OCHOB MNOOYAOBM W LOCHIOKEHHS
reoMeTpuYHMX MOAENEN CrpPOEKTOBAHUX iHXEeHEepHUX OO6'ekTiB i npouecis
IXHbOro rpadpivyHoro 306paxeHHs. To6To BUBYAE 3aKOHM 306paXkeHHs1 MPOCTO-
poBuX O6'EKTIB Ha MNOLLMHI, WO CKMagarTbCs i3 CYKYNHOCTI TOYOK, MPAMMX
| NTOBEPXOHb Ta BIAHOCUH MiDXK HUMWN Ha KPECHEHHI.

OCHOBOMOSTIOXKHMKOM CY4aCHOI HapUCHOI reoMmeTpil € paHUy3bKUK
MaTeMaTuK i rpomaackkuin gisy Facnap Mowx (1746 — 1818), akwii ynepuue
cuctemaTmsyBasB i y3aranbHUB MPakTUYHI Ta TEOPETUYHI JOCATHEHHS 3 NMUTaHb
nobyanoBu 306paxkeHb NPOCTOPOBMX 06'EKTIB HA NITOLLMHI.

2.2. Buau v ocobnmBocTi KoMn'toTepHOI rpadiku

Komn'toTepHa rpacpika — ue cdepa OiAnbHOCTI, ¥y SKin KoMn'toTepu
BMKOPUCTOBYIOTb SK IHCTPYMEHT AN CUHTEe3y (CTBOPEHHS) 300paXkeHb, Tak
i ANs onpauBaHHSA BidyanbHOI iHGopMmauii, 3000yTol 3 pearnbHOro CBiTy.

Buan komn'toTepHol rpadikm po3pi3HAITbL 3a TEXHOMONSAMU CTBOPEHHSA
n 0bpobneHHs undposmx 3o0bpaxeHb. Lle pacTtpoBa rpadpika, BEKTOpHa rpa-
dika Ta opakTanbHa rpadika.
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®PpakTanbHa rpadika — ue dopma anropuTMiYHOro MUCTeUTBa,
CTBOpeHa 4epe3 0bYMCrEHHS (bpakTanbHMX 06'eKTiB, WO nogae pesynbTaTtu
obuyncneHb K HEPYXOMi 306paXXeHHs!, aHiMaLito 1 aBTOMaTU4YHO CTBOPIOBaHI
MyNbTUMEAINHI gaHi (puc. 2.1).

Puc. 2.1. ®pakTtanbHa rpadcika

dpakTanbHe mMucTeuTBo 3apoaunocs B cepeauHi 1980-x pp. Lle »xaHp
KOMMN'IOTEPHOro MMUCTeuTBa Ta LMpoBOro MUCTELTBA, SIKi € YACTUHOK HOBOTO
MegiamucteuTBa. PpakranbHe MUCTELTBO PIOKO CTBOPHOKOTb YpPYy4HY. 3a3Bu-
Yan MOro CTBOPKKTbL MOBGIYHO 3a OOMOMOroH MPOrpamHoOro 3abesnedeHHs,
LLIO reHepye dopakTann Yepes Tpu eTanu:

1) yCcTaHOBEHHS NapameTpiB BigNnoBigHOro nporpaMmHoro 3abesneyveH-
HA opakTana;

2) BUKOHaHHSA JOBroTpmBanunx ob4mcrneHs;

3) OUiHIOBAHHA NPOOYKTY.

Y peskux BMnagkax ona noganblioro obpobneHHss cTBopeHux 3o00pa-
XXEHb BUKOPUCTOBYIOTb iHLUI rpadpiyvHi nporpamu.

Yci (bpakTanbHi 306paxeHHs1 06'egHaHO TakKUMM KITHOHYOBUMM AKOCTSIMM.

CamornolQibHicmb — ppakTanM MarTb BYTU TOYHMMMK, 3pas3KoBMMK abo
CTaTUCTUYHO NoAibHMUMN.

AneopummiyHicme — dpaktanun 6yaylTb 3a AONOMOrow MNpoCToro
PEKYPCUBHOIO anroputmy.

bazamosumipHicmb — petani dpakranisa € noMiTHUMKU 3a Byab-siKoro
MacwTaby cnocrtepexeHsb.
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HepigHomipHicmb — ppakTanbHi CTPYKTYpU € 3aHaATO HEPIBHOMIPHUMU,
TOMY IX HE MOXXHa onmncaTn B TEPMiHaX Knacu4Hol reomeTpil.

lloemopeHHs1 — y ppakTanax ogHi U Ti cami WabnoHM MOBTOPKOTb
yctoau, ane BCSKUMMA pa3 geuwo no-pisHoMmy. Mu nocTinHo ©yaemo 6aynTtu
LLIOCb HOBE, ane BogHo4Yac 3HOBY i 3HOBY ByayTb BUHMKATK 3HaNOMi 0b6pucu.

HesasepweHicmb — dopakTanu HikONu He JaHO Yy ACHIM 3aBepLUeHOCT.
BizyanbHi 06pa3un ppakTana 3aBxgu € CyTHICTIO He3aBEePLUEHOCTI.

Mporpamn gna reHepadii gpakranbHol rpadikn: naket Art Dabbler,
Ultra Fractal, Fractal Explorer Ta iH.

[ani po3rnaHbMO Oeski 0cobnMBOCTI 8eKMOPHOI gpaiku, MOPIBHAHO
3 pacmpoeoto. Lli oBa BuAn KoMn'toTepHOI rpadikm € HanbinbLw NowmnMpeHnMmn
B nosiirpadii Ta mynbTiMeaia.

[padpivHi pegakTopu, y SKMX BUKOPUCTOBYHOTb pacTpoBy rpadiky: Paint,
PhotoShop.

[padpivHi pegakTopu, y SKUX BUKOPUCTOBYIOTb BEKTOPHY rpadiky: Corel
Draw, Adobe Illustrator.

PacTtpoBy rpadciky 3acToCOBYIOTb Mig 4Yac po3pobneHHs eneKkTPOHHUX
(MynbTUMeLInHUX) | nonirpadiyHnx BnaaHb. 306pakeHHs1 € MO3aikol 3 Be-
NNKOT KiNbKOCTI OKpeMmx TOYOK (Mnikcenis), AKi He pPO3pPI3HSAE NOACbKE OKO.
Y pacTpoBoMy BUMMSAI MOXHaA nogaTtn Byab-sike 306pakeHHs!, NpoTe BOAHO-
yac noTpibeH Benukun obcar nam'saTi, HeobxigHMn ans obpobneHHs: 36epi-
raHHAa 300paXkeHb i po3mip hannis ans 3d6epiraHHA 300pakeHb MOXe [O0CS-
raTu Kinbkox AecatkiB merabant. [Ona pacTtpoBol rpadikm € HeMUHYYMMU
CMOTBOPEHHSA Nif Yac pefaryBaHHs i MacwTabyBaHHA. 30Kkpema, 30iNbLUEHHS
reOMeTpUYHMX PO3MIpiB 300paXkeHb CYMNpPOBOMKEHO 3OifbLUEHHAM Treo-
MEeTPUYHUX PO3MIpIB NiKCeniB, i BOHM CTalTb BUOMMUMMU, LLO NPU3BOOUTL
A0 nosiBu "3ybuumkiB" Ha 300paxeHHi. [na pacTpoBoi rpaduikM yCKnagHeHo
onepauii pegaryBaHHs, OCKifibkn 06'ekTn Ana pegaryBaHHSA OBOAUTLCS BUA-
NATU BPYYHY.

[MporpamHi 3acobu onsa poboTn 3 8eKMOPHOK 2paghiko NPU3HAYEHO
Hacamnepen AN CTBOPEHHS intocTpauin i MEHLIOK MIpoK AN IXHbOro
00pobneHHs. 3o006paxeHHs BEKTOPHOI rpadikm cknagarTbcs 3 Habopy reo-
METPUYHMX MPUMITUBIB, abo Takmx OO'EKTIB: TOYOK, MPSAMUX, KPUBUX, Kifl,
NPAMOKYTHUKIB i T. iH. (puc. 2.2).
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Puc. 2.2. BeKTopHe 300paXXeHHs i horo cknanosi

Ha puc. 2.2 nokasaHo BeKkTOpHe 306pakeHHs1 Ta noHag 50 KpuBuMX, SKi
3arafioM CTaHOBIIATb OCHOBY BEKTOPHOro 306paxeHHs. PopMy KpuBUX
3aQaloTb BEKTOpaMu — 3BiICK | Ha3Ba "BEKTOpPHa rpaduika".

KoxeH i3 npumiTmBiB onmncaHo IXHiM Habopom KoopauHaT, BEKTOpPIB
i aTpnbyTiB (TOBLUMHOK JiHiK, KONbOPOM Ta iH.). 3aBAaHHA An3anHy, 3aCHO-
BaHe Ha BMKOPUCTaHHI WpPU@TIB | HANNPOCTILLNX FEOMETPUYHUX OO'EKTIB,
dopMy AKMX ONMCAHO MaTeEMATUYHO, BUKOHYIOTb 3acobamn BEKTOPHOI rpadi-
Kn Habarato npocTiwe. [MoTpibHIi enemeHTn (NPUMITUBKM) NErko BUAINATU
N TOMy 3006paxXeHHs1 BEKTOPHOI rpadoikm nerko pegaryBaTtu. BeKTopHi 06'ekTu
nerko TpaHcopmyoTb 6e3 noripleHHst SKoCTi, | 306paxeHHss MOoXXHa
penarysatn 6e3 yrtpart: macwTabyBaTtu, noseptaTtu, gedopmysaTu ToOLO.
Akwo ana ninii 3agaHo Aesiky TOBLUMHY, TO BOHa Byae 3anuuwaTtucsa He3MiH-
HOO, HE3BaXXato4n Ha 36inbLeHHs1 abo 3MeHLEeHHST 306paXKeHHs.

Ha puc. 2.3 nokaszaHo ogHe W Te caMe 300pakeHHs, CTBOPEHE 3aco-
Gamn pacTpoBOi Ta BEKTOPHOI rpadpikm B PpidHMX MacwTtabax. HAKicTb
APYKYBaHHA BEKTOPHUX 300paXkeHb He MOB'A3aHO 3 PO3MIPOM 300paKeHHS.
306paxXeHHA MOXYyTb BYyTW HagpyKOBaHMMW 3 MaKCUManbHUM TOYHICTIO, SIKY
MaroTb Pi3Hi NPUCTPOI OPYKYBaHHA.
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PactpoBa rpadika

BektTopHa rpadika

Puc. 2.3. 36inblueHHA B pacTpoOBi Ta BEKTOPHIn rpadiui

[Ona 30epiraHHa ogHoro ob6'ekta noTpibHO Bcboro 20 — 30 6Gawtis
nam'aTi. Lle o3Havae, Wo cknagHi KoMmnosuuii, siki HanivyTb TUCAYI 06'eKTiB,
3ariMaloTb nuLle OecATKU n coTHi KbanTis.

Xo4a BEKTOPHUI hopMaT € KOMMNaKTHUM, ane BiH abCOMOTHO He € npu-
CTOCOBaHUM Ana 30epiraHHA SKkiCHUX poTorpadivyHmx 3o06pakeHs.

BekTopHy rpadoiky i nporpamun ans il CTBOPEHHSA AyXe LUMPOKO BUKO-
PUCTOBYIOTb Yy ccpbepi nosnirpadpii Ta mMynbTumMmegia gna ogopmoBanbHUX,
KPeCcnspCbKMX i MPOEKTHO-KOHCTPYKTOPCLKNX POBIT — CUCTEM aBTOMaTM30Ba-
HOro NPOEKTYyBaHHS. Lle kpecneHHsa Byab-aKoi CKNagHOCTI, giarpamMu, CXemu,
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norotunun ta wWpudg T, embnemmn, ipMoBi 3HaKK, 300paXkeHHA ANs yNakoBOK,
raseTHi 1 peknamHi Mmoayni, rPOLLOBI 3HAKW Ta LiHHI nanepu.

Okpema cdepa BeKTOpPHOI rpadikm — TPUBUMIPHE MOAOENIOBAHHA —
A03BOMSE CTBOPOBATU poTOpeanicTUYHI cTaTUYHI 1 AuHamivyHi moaeni oyab-
AKNUX MaLUKH i BUPOBIB, SKi LLe MICTATLCSA Ha eTari NPOEKTYBaHHS.

BekTopHa rpacpika nexutb B ocHoBi flash-texHonorii, Wo BUKOPUCTO-
BYIOTb 4N CTBOPEHHA Be63acTOCyHKIB abo MynbTUMEAIMHMX npe3eHTauin
(peknamHux 6aHepiB, aHimau,l, irop ToLLo).

[MpuHUMNN  BEKTOPHOI rpacdiku 3acTOCOBYHTb Y MOBiI pPO3MiYaHHS
MacwTaboBaHoi BekTOpHoI rpadikm SVG (Scalable Vector Graphics), ska
BXOAUTb 0 NIAMHOXWHM po3LumproBaHol MoBKM po3mivaHHa XML i nigTpumye
SIK CTaTUYHY, TakK i aHiMOBaHy iHTepaKTMBHY rpacdiky Ha BeOCTOpiHKaxX.

Y 3B'A3Ky 3 TUM, WO €KpaH MOHITOpa BMBOAUTL 306paXkeHHs y BUrnagi
Habopy TOYOK (pacTpa), TO nepen BUBEOEHHSIM BEKTOPHOro 306pakeHHs
Ha ekpaH nporpama BUKOHYE OOYMCIEHHS KOOPAWHAT eKpaHHUX TOYOK, TOMY
BEKTOPHY rpacpiky 4acto HasmBalTb obyucritogasibHO gpagikoro. Taki cami
00YMCNEHHS BUKOHYIOTD i Nig Yac BUBEOEHHS 306paXkeHb Ha NPUHTEPI.

[MepeTBOPEHHA BEKTOPHOro 300pakeHHs Ha pacTpoBe HasnBalTb
pacmpyeaHHsIM. BIiOKPUTTS BEKTOpPHOro dopmaTty B peaakTopi pacTpoBOl
rpadoikn, Hanpuknag B Adobe Photoshop, aBTomatnyHO nepeBoauTb 300pa-
XXEHHS1 Ha pacTpoBe, BUHATOK CTAHOBNATL WPUGTK (AKi, Hacnpasai, € BEKTOp-
HUMUK 06'EKTamMK) 3a YMOBMW, LLO X YCTAHOBMEHO Ha KOMM'oTepi.

OTxe, NnepeTBOPEHHS BEKTOPHOIrO 300paXeHHsA Ha pacTpoBe NPOXOaUTb
AO0CTaTHbLO Nerko.

3BOpOTHMIN nepexig € HabaraTto Baxynm. HeMoXnnmeBo CTBOPUTU BEK-
TOpHE 300paXeHHs 3 pacTpoBOro MPOCTUM 36epeXeHHAM Yy BEKTOPHOMY
dopmarti. BekTopHi 306paxkeHHss MoxHa abo cTtBoptoBaTU Big pyku, abo
NepeTBOPUTK 3 pacTpoBUX 306paxeHb nNporpamMamMmn TpacyBaHHS, SIKi, 04HaK,
He 3abe3neyvyoTb HanexHoi sikocTi. Kpim Toro, metoa TpacyBaHHS NoTpebye
AO0CTaTHbOro AocBiay poboTH SK y BEKTOPHIN rpadoiui, Tak i pacTposii.

OTxe, ONA BEKTOPHUX 306parkeHb MOXXHa BUAINIUTY Taki nepesazu:
nerke maclutabyBaHHs 6e3 yTpaTu SKOCTi;

BenMYyesHa TOYHICTb (4O COTOI YaCcTKM MIKpOHa);

e HeBeIvKUI po3Mip hansny, NOPIBHSAHO 3 PpacTPOBUM 3006paKEHHAM;
e BMCOKA AKICTb APYKYBaAHHS;

e Hemae npobnem 3 eKCNopTOM BEKTOPHOro 306paXKeHHs B pacTpPOBE;
e MOXIUBICTb pefjaryBaHHs KOXHOro efieMeHTa OKpeMo.
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Hedoniku:

e CTBOPEHHS CKMagHUX XyOOXHiX BEKTOPHUX 300paXkeHb € BaXXKMM 3aB-
AAHHAM | NoTpebye BUCOKNX HABMYOK i BENUKNX BUTPAT Yacy;

e HEMOXIMBICTb 3aCTOCYBaHHSA BenUKOI BibrioTekn edekTiB, SKi MOXHa
BMKOPUCTOBYBATU Nif, Yyac poboTu 3 pacTpoBUMN 306paKeHHAMM.

2.3. 3aranbHi npaBuna nobynoBu n ochopmMIieHHA KpecrieHHsA

KpecrieHHsi demarii — ue TEXHIMHUIA OOKYMEHT, WO MICTUTb BCKO NOTPIGHY
Ans 1i BUTOTOBIIEHHSA | KOHTPOMO 3a Hew iHopmauito. ToOMy KpecrieHHS
aetanen 36epiraloTb B apXxiBax KOHCTPYKTOPCLKOI opraHisadii 1 nignpuem-
CTBa, SIKi CMPOEKTYBanNun Ta BUroTOBUIM BUPIO, yBECb Nepioa Moro ekcnnyarTa-
Lil. IHaKwWwe Kaxy4yn, KpecneHHsa getanen dyab-sakoro BUMpoby € JOKYyMEHTaMu
nocCTinHOro 36epiraHHA. HagxomkeHHs BUpoby B eKkcnnyaTauito CynpoBOaKe-
HO NMacnopTOM Ta IHCTPYKUie 3 ekcnnyaTauii. Tomy B pasi Buxogy BupoOy
3 nagy Yepes crpautoBaHHS abo pyrHyBaHHA OyOb-KOi feTani BUHUKae
notpeba y 3BEepHEHHi 0O MianpueMCTBA-BUPOOHMKA ONS OTPMMAaHHA HOBOI
peTani.

Lle, 3asBuyan, notpebye gedkoro yacy. Tomy B pasi, SKWO Crig BigHO-
BUTW Npaue3gaTHIiCTb BUpOoBy NpOTAromMm KOPOTKOro nepiody 4acy Ta € Biano-
BidHI YMOBM, yOoaloTbCA A0 CaMOCTIMHOMO BUrOTOBIIEHHA MOTPiIGHOI ageTani.
A OCKifIbKM KpecneHHsa aeTani B ekcrnyaTtauinHUKIB HemMae, TO Moro CTBO-
PIOOTb CAMOCTINHO. Take KpecneHHsa € HeODXiAHMM TiNbKN AN BUTOTOBIIEHHS
Liei getani, Tomy notpebu y noro TpmBanomy 3bepiraHHi Hemae. Y Takomy
pasi OepXaBHUMN CTaHOapT A03BOSMSIE BUKOPUCTOBYBATU AOKYMEHT TMMYaco-
BOro 30epiraHHs, sSiKUN Ha3nBalTb eckizoM. BogHovac nig eckizoMm po3ymitoTb
KPEeCneHHsl, ke BUrOTOBMEHO Bi4 Pyku, ©e3 OoTpuMaHHs maclitaby, ane
3 060B'A3KOBUM OTPMMaHHAM Nponopuin. Yci iHWi BUMOrKM € aHanoriYyHumMm
BUMOram, LLIO CTaBNATb 40 KPECNEHHS.

KpecneHHsa geTtani MiCTUTb 3HA4YHY KiNbKICTb Pi3HOMaHITHOI iHpopmauil
(MPO KOHCTPYKTMBHI (popmMu, po3Mipn, YUCTOTU OBPOBNEHHS MNOBEPXOHb,
mMaTtepianu Ta iH.). OCHOBHOK BMMOIOK € NOJaHHA Ha HbOMY OOCTaTHBOI ANs
BUIOTOBMNEHHS i KOHTPOM 3a BMPOBOM KifbKOCTI iHpopmauil. Y aeskux
BUNagKax L BUMOry MOXHa BUKOHATWM 4epe3 MNofaHHA MiHiManbHOI, ane
AOCTaTHBOI KiNbKOCTI iHGbopMaLil KOXXHOro Tuny okpemo. OgHak 34e6inbLoro
HaCTINbKX NPAMOSIHIMHUA NigXia He MOXe NpuBecTU A0 GakaHoro pesyrib-
Taty. ToMy gepxaBHMMK cTaHgapTamu nepeabavyeHo MOXIUBICTb BUKOHAHHS
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LbOro 3aBAaHHA 3a OOMOMOrol ob'edAHaHHA OeAKUX TuniB iHopmauil B iH-
LM BinbLL EMHUIA TUN iHOPMaLLiT.
Hanpuknag, Bigomo, Wo B 3aranbHOMY BUNAgKy AN 3agaBaHHSA LWniH-
Apa AoCTaTHbO OBOX BUAIB, BU3HAYEHUX MPOEKUIOBAHHSM Ha napanenbHy
| NepneHguKynapHy Moro oci NNOLWWKMHK, | 4BOX PO3MipiB — BUCOTU Ta AiameTpa
I
:
|
:
|

Kona ocHoBu (puc. 2.4).
l:l
0

Puc. 2.4. HapnuwkoBa iHcpopmauis npo opmy 06'ekta

OpgHak y uboMy pasi BUMMS4 3ropyM MICTUTb HaafMLIKOBY iHopMaLito
npo cdopmy Lboro ob'ekta. [lincHO, HAsBHICTb Kona CBigYUTb NPO LMNiHAPWY-
Hy cdoopmy 306paxyBaHOro ob'ekta, ane npo ue, xoya 1 Nobi4YHO, CBIOYMTb
TakoX YMOBHUI 3HaK pgiametpa @. OTxe, € aybnioBaHHs iHdopMauii nNpo
dopMy po3rnsHyToro ob'ekta. YCyHyTn AybntoBaHHsS iHdopmauii MoXxHa
3a 4OMNOMOrow nepexoay Ao O4HOKAaPTUHHOMO 3agaBaHHA uuniHgpa (puc. 2.5).

=11

s

e ——,—]

Puc. 2.5. OgHOKapTUHHe 3agaBaHHA uuniHgpa
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OueBuaHoO, WO uUen Nigxia MOXHa MNOWUMPUTU Ha OyOb-AKY MNOBEPXHIO
obepTaHHA. [Ina uboro AocTaTHLO 3a4aTth TBIPHY W AiaMeTpu BianOBIAHWUX Kin
(puc. 2.6).

[ Elog

20

o

/

F 30

Puc. 2.6. OgHOKapTMHHe 3ajaBaHHA NOBepXHi 06epTaHHA

KpiMm yMOBHOro nosHadeHHs giameTtpa, nig 4Yac 3agaBaHHs dOpM Mpo-
CTOPOBUX 0OO'EKTIB BUKOPUCTOBYIOTb 1 iHLWI YMOBHI NO3HAYEHHSA Pi3HOro poay
YMOBHOCTI Ta CMpPOLLEHHS.

Bumora 0o HaHeceHHA Ha KpecrieHHi geTtani MiHiManbHoI, ane gocrar-
HbOI ONA Tl BUrOTOBIIEHHS | KOHTPONIO 3a Hetw iHopmauil 6e3 B6yab-aknx
obmexeHb nepenbavyae MOXMUBICTb BUKOHAHHSA LbOro 3aBAaHHA PisHUMU
cnocobamun. OgHak Bubip onTMmarnbHOro BapiaHta B psafi Bunagkis notpedye
NeBHOro piBHSA nigrotoBkn. Kpim Toro, AepxaBHUMM cTaHgapTaMn He nepea-
BGayeHo XOPCTKOI pernamMmeHTauii nopsaky nodyooBM KPECMNEHHS, WO BUKAU-
Kae Oo4aTKOBi TPYAHOL B HE4OCTaTHbO A40CBIAYEHNX BUKOHaBLUIB. TOMYy pO3-
FMSHbMO Ha NpUKadi 3aranbHUin NOPSAOK NOBYA0BM KPECNEHHS.

Hexan noTpibHo nobyayBaTn KpecrneHHa reoMeTpu4Hol Moaeni, nokasa-
HOI Ha puc. 2.7. Lle npaBunbHUN M'ATUKYTHUK i3 OBOMA HACKPi3HUMU BUPI-
3amu. Bucota n'atukytHmka 100 MM, giameTp OnMcCaHOro HaBKOSIO WMOro
ocHoBu kona — 90 mm. OanH i3 BUPI3iB Mae 3aranbHy BiCb i3 N'ATUKYTHUKOM
(NpaBunbHa YoTuUpUrpaHHa npuaMaTuyHa MOBEpPXHA 3i CTOPOHOK KBajpaTa
45 mm). [Opyrmm Bupi3oM € uuniHOpUYHa MNOBEPXHS 3 OiaMeTpOM OCHOBWU
45 mM. Bicb UMNIHOPUYHOT MOPOXHMHU € NEPNEHOMKYIISPHOK OCI N'ATUKYT-
HUKa N NepeTuHae 1l Ha cepeauHi BUCOTW.
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Puc. 2.7. BuxigHa geTtanb Ana nodyaoBu KpecrieHHs

OcHoBol KpecneHHs getani € ii 306paxeHHs. Tomy nepwimMm eTanom
nobyaoBu KpecCneHHs1 € po3B'A3aHHA MUTAHHSA MPO KifbKiCTb i cknag noTpi6-
HUX 306pakeHb.

YCi nNuTaHHSA, NOB'A3aHi 3 BUKOPUCTAHHAM 300paxkeHb Ha TeXHiYHUX
KpecneHHsix, pernamMeHTyloTb BignoBigHI cTtaHgapTu YkpaiHu. BignosigHo
A0 Uuux cTaHpapTie, 306paxeHHss BUpobiB MaloTb BUKOHYyBaTW 3a AOMNO-
MOrOK OPTOroHanbHOro napanenbHOro npoekuitoBaHHA. BoaHo4dac BuMpiO
Mae OyTm po3TalloBaHO MK crocTepirayemM i BigNOBIOHOK MSIOWMHOO
NPOEKLIN.

3anexHo Big 3MiCTy 300paXkeHHS1 Ha KpeCreHHi po3nodinsawTb Ha BU-
rnsau, po3pian Ta nepepisn.

Burnag — ue 300paxeHHs BMAMMOI cnocTepiradiemM YaCcTUHM MOBEPXHI
aetani. Po3pi3HAOTb OCHOBHI, AodaTkoBi Ta Micuesi Burnagn. Nig OCHOBHUM
po3yMitoTb BUrnag, nobygoBaHWn 3a AOMNOMOrOK MPOEKLitOBAHHS Ha OAHY
3 OCHOBHWX MSIOLUNH NPOEKLiN. 3a OCHOBHI MMNOLWWHK NMPOEKLiN 6epyTb LWICTb
rpaHen kyba, y SKun noeinbHO NomilaTb AgeTtanb (puc. 2.8).
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Puc. 2.8. OCHOBHI NNOWMUHN NPOEKLIN

BoagHovac getanb OpieHTYOTb TakMm cnocobowm, wob sikomora GinbLia
KINbKICTb 1T rpaHen 6yna napanesnibHOK NnowuHaMm NPOoEKLin i NpoekTyBanacs
Ha HUX 6€e3 CNOTBOPEHHS.

OTxe, y 3aranbHOMYy BUNagKy MOXHa nobyayBaTyu LUICTb OCHOBHUX BU-
rMsaiB, HAa3BU SKMX BM3HAYalOTb HAaNPAMKOM MPOEKTYBaHHSA: cnepeay, 33aay,
3niea, cripaea, 3ropu, 3H13y.

Y TuX BMNagkax, akwo 6yab-sgkuin eneMeHT BUpoOy HEMOXIMBO MOKa-
3aTVM Ha OOHOMY 3 OCHOBHMUX BUMNAAiB 6€3 CNOTBOPEHHSA NMOro hopMn i pos-
MipiB, ygatTbCa OO0 nobygoBu popatkoBux Burngagis. [lig goaaTkoBuMm
pO3yMitloTb BUMNSA, nobygoBaHMiA 3a LOMOMOroK NPOEKLiOBaHHA Ha goaar-
KOBY MAOWMHY NPOEKUiN, TOBTO Ha NMOLLMHY, KA € HenapanesnbHO XXOOHIN
3 OCHOBHMX NSIOLLNH NpoeKuin (puc. 2.9). I3 uboro BMnnuBeae, Wo 4o4aTKOBUX
BUrNA4IB MOXe B6yTn 6eaniu.

Puc. 2.9. NloaaTkoBuu BUrnaa
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Micuesum BUrNaaoM Ha3nBalOTb 306paXKEHHST OKPEMOI AiNAHKM NOBEPX-
Hi o6'ekTa (puc. 2.10). Y 3aranbHOMY BMMNaaKy MicLEBUA BUMNSL 0OMeXyTb
niHieto obpmBy. Ha KpecneHHi micueBun BUrNaL no3HadarTb aHanoriyHo
NO3HA4YeHH0 004aTKOBOrO.

é b - -

Burnag A A ‘

\
\ Z
J AT

Puc. 2.10. MicueBun Burnag

Mepepi3 — Ue 300paxeHHs, nobyaoBaHe B pesynbTaTi YSBHOIO nepepisy
ob'ekta ogHiei abo gekinbkoma nnowmHamu. BogHoyac Ha nepepisi noka-
3YI0Tb TifIbKU TY reOMeTpuU4Hy irypy, sika MiCTUTbLCS B CiYHIN MNOWMHI. AKLLO
nepepia NobygoBaHO 3a AONOMOIOK OAHIET CIYHOI MAOLWWHN, NOro Ha3uBaKTb
npocmum (puc. 2.11), iHakwe — cKkrradHUM.

Puc. 2.11. NMNobynoBa nepepisy

Po3pi3 — e 300paxeHHs, nobygoBaHe B pesynbTaTi YSBHOIO PO3TUHY
ob'ekta opgHieto abo Kinbkoma nAowWMHaAMKW, BOOHOYAC YSABHUW PO3TUH
HanNeXmnTb TifbKM A0 LbOro po3pidy i He TArHe 3a coOOK 3MiHM IHLINX
306paxeHb Lboro camoro ob'ekta. Ha po3spisi nokasyTb Te, WO pO3MiLLeHO
B CI4HIM NMOLWMHI 1 3a Helo.
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Omxe, po3pi3 MICTUTb PO3TUH. AKLWO po3pi3 NobyaoBaHO 3a 4ONOMOIroH
OOHIEI CiYHOI MNNOLWMHW, KWOro HasmeawTb rnpocmum (puc. 2.12), iHaKwe —
CKnadHum.

Puc. 2.12. NMpocTtuin po3pis

€ 1 NOHATTA Micueso20o po3pidy. Lle pospiz obmexeHol ainsHkn ob'ekta
(puc. 2.13).

Puc. 2.13. MicueBun po3pi3s

Y pagi BunagkiB getani MicTsaTb ApiOHI KOHCTPYKTUBHI enemeHTun (naswm,
KaHaBKM Ta iH.), 306paxkeHHs SAKMX Y NPURHATOMY MacliTabi KpecreHHs
€ 3aHaAToO ManuMu AN IXHbOro 300paxkeHHs. Taki KOHCTPYKTUBHI enemMeHTur
Ha OCHOBHWMX 306paXXeHHsIX MOKa3ykTb CNPOLLEHO, a ANs 3agaBaHHA IXHbLOI
KOHdpirypauii 1 po3mipis BUKOPUCTOBYIOTb OKpeMi 36inbLueHi 300paxkeHHs, AKi
Ha3nBalTb B8UHOCHUMU enemeHTaMn. BUHOCHUW eneMeHT MOXe BiApi3HATUCSA
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Bil OCHOBHOro 306paXkeHHs1 3a 3MICTOM (Hanpuknag, OCHOBHE 306paXXeHHs
MOXe OyTu BUMMSAO0M, @ BUHOCHUIN E€NTEMEHT — PO3pPIi30OM).

YCcTaHOBIMO NOTPIOHY KINbKICTb | cknag 300paxeHb Ana nodynoBu Kpec-
NEeHHA BUXigHOT geTtani, 306paxeHol Ha puc. 2.7.

CymapHa KinbKiCTb yCix 306paxkeHb Ha KpecneHHi (BUrnsigis, poapisis,
nepepisiB i BAHOCHUX efneMeHTIB) Mae OyTuU MiHIManbHO, ane A0CTaTHLOK
AS151 CTBOPEHHS NOBHOIO YSBIEHHS MPO KOHCTPYKTMBHI oopmu 06'ekTa nig vac
3aCTOCyBaHHA BCTaHOBIEHMX, BIAMOBIOHO A0 CTaHAapTy, YMOBHMX MO3Ha-
YeHb, 3HaKIB | HaMNucIB.

Ockinbkn 6yaob-aka getanb Mae gesky dopmy, TO chig nodatn 3 BU-
3Ha4YeHHS KiflbKOCTi Ta CKnagy OCHOBHUX BUrNAaiB.

[(0ONIOBHMM 3 OCHOBHMX BUIMSAAIB yBaXatoTb BUMNSS criepedy. K ronos-
HUM BMOBUPAIOTb Takun BUMMSA, KUK A€ HAWMOBHILLE YSBEHHS Npo hopmy
Ta po3Mipn 306paxyBaHoro ob'ekta. [ONOBHUW BUrNag 3aBXOW HAHOCATb
Ha KpecrneHHi. LLlo X CTOCyeTbCS iHLWMX BUMMSAAIB, TO IX HAHOCATb Ha KPeCrieH-
Hi TiINbKKW TOAi, SKWO B LbOMY BUHMKAE noTpeba. CTOCOBHO 4O HalLol Moaeni
SIK TONOBHUA MOXHa BubpaTtu BUrNa4, nokasaHum Ha puc. 2.14. OpHak
3a OQHMM TOSIOBHMM BWUIMMALOM BU3HAYUTU KOHCTPYKTUBHY doopMy Mogerni
He € MOXNuanM. ToMy NOTPIGHO BUKOPUCTOBYBATU e SKMN-HEBYab 3 OCHOB-
HUX BuUrnagie. Y UbOMYy pasi AouUiSibHO BUMKOPUCTOBYBATUM BUMMAL 320pU
4YmM 3HU3Y. |3 nornsay BMICTY, HA HUX iIHGOOpPMaLil BOHM € PIBHOLIHHUMU. Y LKNX
BUNagKax nepesary BigaatoTb BUrNaay 3ropu.

()
NI

Puc. 2.14. TlonoBHUM BUrnag BUXigHol getani
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OCHOBHI BUMMSIAN HAHOCATb Y NPOEKLIMHOMY 3B'SI3KY 3 FOSIOBHUM BUIIISI-
OO0M. Y 3B'A3KY i3 UMM BOHM HE MatoTb NO3HaYeHb. 3BaXkaloumn Ha ue, Ha Kpec-
NeHHi moaeni mae 6yTyM MokasaHo ABa OCHOBHI BUrNaawn: criepedy i 320pu
(puc. 2.15).

Puc. 2.15. [1Ba OCHOBHi BUrnsavn BUXigHoi getani:
cnepepy i 3ropum

Lli oBa BMrnagm NOBHICTHO BU3HAYalOTb KOHCTPYKTUBHI dhopMu moaeni
N OaloTb 3MOry HAHEeCTWU NMOTPIOHI Ans Il BArOTOBIEHHS PO3MIipW.

OTmxe, BMMOry OepXaBHOro CTaHOapTy MOXHa BBaXkaTl BMKOHAHOLO.
OpgHak, i3 MeTot Oinbll JOKNagHOro po3rnsay nopsiaky nobyaosu n oopm-
NEHHS HWKMX TuniB 306paxkeHb, AOMOBHIMO KPECNEeHHs We BUrngaaom 3niea,
a MNoTiM Ha KOXHOMY 3 BUMMALIB BMKOHAWMO pPO3Pi3Nn Ta Ha 3aBepLUeHHS
nobyaynmo BUHECEHWN Nepepi3, AKMA NOMICTUAN Nig BUrNS40M 31iBa.

Bubepimo macwtad kpecneHHs. [lig macwmabom po3ymitoTb BigHO-
LWEHHA NiHINHMX POo3MipiB BUPOBY Ha KpeCrneHHi 40 IXHiX AiIMCHUX pOo3MipiB.
MacwTtab € @iKCOBaHOW BEMNYUNHOND, SAKY pPernameHTOBaHO Oep’KaBHUM
ctaHgaptoMm. CTaHOapT peKkoMeHAye sKoMora Lumplle BUKOPUCTOBYBATU
macwTab 1:1, a 9KWo BiH i3 sAKUX-HEDOYAb MipKyBaHb € HEMNPUAHSTHUM,
BMKOPUCTOBYBATK iHWIi MacwwTabun. OCKiNbKM Le NUTaHHA XOPCTKO He perna-
MEHTOBaHO [AepXaBHUMWU CTaHAapTamu, TO MOro Po3B'A3yl0Tb NepeBaXHO
Ha nigcTasi AocBiQy BMKOHaBUS. BogHo4Yac OCHOBHUM KpUTEpIiEM ansi BUBopy
mMacwTaby € BMMOra 4o KpecneHHs, wob ycto nogaHy Ha HbOMY iHopmaLito

36



(30kpema rpacpiyHy) BifIlbHO M OAHO3HAYHO cripynmManu. Tomy 306pakeHHs,
LLIO NodalTb Ha KpecrieHHi, MalTb OYyTK po3paxoBaHUMKU TakuM Crocobom,
LWo6 BOHM 3a00BOMBHANM L0 BUMOrY. Y UbOMY pasi HaTypanbHuin macTtab
(1:1) ui BUMOrn 3agoBorsibHAE. BuaHaumMo NpubnnaHi po3mipn nonsa KpecrieH-
HA, NOoTpiGHOro Ana nobyaosn BUbGpaHMx 306paxkeHs:

nepegHa naHesnb — 100 x 90;

Burnag aropm — 90 x 90;

niea yactuHa — 100 x 90;

nepepia (ymosHo) — 90 x 90.

Pasom no sucoti — 100 + 90 = 190;

pasom no wupuHi — 90 + 90 = 180.

Ha KpecneHHi mae ByTn HaHeCeHO TakoX po3Mipu Mogeni Ta il enemMeH-
TiB. [N Uboro Mixk 306pakeHHAMKN € NOTPIOHMUM BiNIlbHUI NPOCTIP 3aBLUMPLLKN
30 — 40 mm. Kpim TOro, Mixk 306paxeHHsMU N NiHIAMW paMKn KpecrieHHS
TakoXX Mae ByTu BiNbHUW NPOCTIp NPUBIM3HO Takuin camMun.

OTxe, BU3Ha4YeHi po3mipyn NOTPIOHO 36inbwmnTh NpnbnmsHo Ha 100 mm.
Tomy po3mipu nonsa KpecrneHHs MatoTb ctaHoBuUTK 290 x 280 MmMm.

KpecrneHHs KOXHOI geTani BUKOHYOTb Ha okpemomy doopmari. Lo Bu-
MOry MOACHEHO TWM, WO B 3aranbHOMYy BuUMagky AeTani BUrOTOBNAKOTb
Ha Byab-sKuX NignpUeEMCTBaX.

Mg gpopmamom po3ymitoTb NPSIMOKYTHUIN apKyLL KPeCcrsipCbKOro nanepy
(abo Byab-AKkoro iHWOro TBepOoro Hocis iHgopmauil). PopmaTtn ByBaloTb
OCHOBHi W gogaTtkoBi. BuxigHnm onsa ocHosHux 6epyTtb cdoopmat A0 i3 po3mi-
pamu cTopiH 841 x 1 189 MM, mnowa siKoro AopiBHIOE 1 M?. IHLI OCHOBHI
dopmaTtn BU3HA4aTb 3@ AOMNOMOrOH MOCSIgOBHOrO poO3nogisly BUXIOHOro
dopmaTy Ha ABi OAHAKOBI YaCTUHM MaparnenbHO MeHLWIiNn CTOPOHI. Hanpu-
knag, aineHHam dgopmaty A0 Ha OBi 0gHaKOBI YacTUHW MaloTb ABa hopmaTu
A1 i3 poamipamn cTtopiH 594 x 841 mMm. Ak oCHOBHI nepenbaveHo opmaT
A0, A1, A2, A3 i A4. Kpim Toro, gonyckaroTb BUKOpPUCTaHHA dopmaTty AS
i3 po3amipamu cTopiH 148 x 210 mm.

[MoxiOHi dopmaTn CTBOPKOKTL 3a LOMOMOrok 30iSfbLUEHHS KOPOTKUX
CTOPiIH OCHOBHUX (bOpMaTiB Ha BENNYNHY, KpaTHY IXHIM po3mipaM. [o3Ha4eH-
HA KpaTHUX popmMaTiB CKnagaeTbCH 3 MO3HAYeHb OCHOBHUX (POPMATIB | IXHBLOI
KpaTHOCTI. Hanpuknag, moxHa BukopuctoyBatn dpopmat A4 x 3 3 poamipa-
MU CTOPIH 297 x 630 MMm.

Ha dopmaTt HaHOCATb paMKy KpecCrieHHS1 3 TakuM po3paxyHKoM, Lwob
nisopyd 6yno none sasBwwmpikn 20 MM (oNs NigWKMBaHHSA), a 3 YCiX iHWKUX
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bokiB — no 5 mm. BogHovac dpopmaT A4 BMKOPUCTOBYHKOTb TifIbKN Y BEPTU-
KaribHOMY MOSOXEHHI, a popmaT A5 — y ropusoHTanbHOMY. TOBLUMHY NiHIN
paMKn KpecneHHsa 6epyTb O4HAKOBOK TOBLUMHI CYUifbHOI TOBCTOI OCHOBHOI
NiHil.

Y npaBoMy HMWXKHbOMY KYTKY (a51s1 popmaTiB A4 i AS — y HUXKHIA YaCTuWHI)
HaHOCATb OCHOBHWUW Hanuc. BiH cTaHOBUTbL Tabnuuto Anst PO3MILLEHHS PI3HOI
iHdbopmauii. Tabnuuo OCHOBHOrO HarnuMcy BUKOHYHOTb CYUiNIbBHUMU TOBCTUMM
OCHOBHMMMU 1 CYLINbHUMW TOHKUMU NiHIAMN.

BHyTpiWHIO YacTuHy hopmaTy, oOMexeHa NiHIAMN paMKu 1 OCHOBHOIO
Hanwucy, Ha3nBatTb POBOYUM MOSIEM KPECIIEHHS.

Bubepimo notpibHun ans nobynosun KpecrneHHs doopmar.

[MopiBHANMO BU3HAYeHI NOTPiIGHI pO3MipU NONS KpecreHHst 3 po3Mipamu
NoSsl KpECNEHHs Xo4oBmnx oopmaris:

po3Mipn NOTPiGHOro nonsa kpecneHHs — 290 x 280;

PO3MipK Nona KpecneHHst gpopmaris:

A3 — 287 x 395;
A4 — 287 x 232;
A5 — 83 x 185.

I3 UbOro 3icTaBneHHs1 BUNNMBAE, WO HanbinbLwe BianoBigae NoTpidbHNUM
po3mipamn dopmaT A3: MO BUCOTI BiH NpakTUYHO 36iraeTbCcs 3 NOTPIGHOM
BMCOTOIO NOSISt KPECNEHHS, a 3a LUMPUHO NepeBuLLYE TI NpnbnuaHo Ha 115 mm.
BignosigHO A0 HasgBHMX pekoMeHAauin, aKy HagalTb Ha poboye none
KpecrieHHsl, iHbopMauito MaloTb PO3MillyBaT PIBHOMIPHO M BOHa Mae€ 3au-
MaTu He MeHwe HiK ¥ noro nnowi. OgHak us pekoMeHaauis He Mae
3aKOHOZAaBYOro xapakTepy i He B yCiX BUNagkax Moxe OyTu BUKOHaHOK. Tomy
BisbMiMO doopmaTt A3.

Mopsgok NobynoBWM KpecreHHs MPakTUYHO He 3anexuTb Big Y3ATol
TexXHosorii (py4HOT abo KOMN'KOTEPHOT).

MobynoBy BWUKOHYKOTb Y TOHKMX MiHIAX i nuwe B KiHUi poboTu nicns
NepeBIpKN NPaBUITbHOCTI BUKOHAHOI po60oTK 34iNCHIOITL 06BEAEHHST KOHTYp-
HUX NiHIR.

Yci niHil Ha KpecneHHi MalTb NEeBHE CMUCHOBE HaBaHTaXEHHS, OIS
LbOro IXHin CTUNb (30BHILLHIN BUMMSA) | TOBLMHY perfnameHToBaHO Bignosia-
HUMK cTaHgapTamu. JliHil paMKn KpecneHHsl, YacTuHa niHin Tabnuui oCHOB-
HOrO Hanmucy, a TakKoX niHil BUAMMOrO KOHTYpY 300paxylTb CYUiNIbHO
TOBCTOK OCHOBHOIO MiHi€to TOBWMNHOW S = 0,5 — 1,4 MM. KOHKpETHE 3HaY€EHHS
TOBLUMHK Ui€l NiHIT BMOMpae BMKOHaBELb, 3anexHO Big BENMYMHWU Ta cKnag-
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HOCTi 300paXkeHb, a TakoX Big dpopmaTy KpecrneHHs. B ymoBax po3rngaHyToro
npuknagy 4OCUTb Y3STW TOBLUMHY CYLiNbHOI OCHOBHOI NiHiT npnbnusHo 0,8 —
0,9 mMm. ToBUWMHa BCiX iHWKX MiHIN 3aNeXnTb Big NPONOPLINHOI TOBLMHK LiEl
ninil. Hanpuknag, TOBWMWHA TOHKUX FiHIiK (OCbOBMX, PO3MIPHUX, iHIN
LUTPUXYBaHHA i NiHiK 06pMBY, a TaKOX OEAKNX iHLIMX) Mae CTaHOBUTU Big s / 3
no s / 2. Togi B HaWoOMy BUNAAKY TOHKI NiHII MyCATb MaTu TOBLLWHY NpU-
6nun3Ho 0,3 — 0,4 mm.

[MobynoBy 306paeHb MOYUHAKOTLb i3 HAHECEHHST TXHIX OCbOBMX MiHIN.
[ns LbOro BUKOPUCTOBYHOTb TOHKI LUTPUXNYHKTUPHI NiHIT 3 JOBXMHOK LUTPUXa
Bia 5 0o 30 MM i BigCcTaHi M wTpmuxamu Big 3 40 5 MM. KOHKpETHi 3Ha4YeHHS
LUMX BENUYNH BUOMpaE BUKOHABELb, 3anexHO Big BENWYUHM Ta CKNagHOCTI
300paxeHb, a TakoX Big popMaTty KpeCneHHs.

[MobynoBy 306paxeHb MalTb BUKOHYBaTW, BIigMNOBIOHO OO npasun
HapucHol reomeTpil. Nopsgok NnobyaoBu 306paxeHb HEe Mae 3Ha4YeHHA. Tomy
NOro BM3Ha4Yae BUKOHaBELb, 3 Ornggy Ha MOro OOCBig i KOHKpeTHi ocobnun-
BOCTi 300paxeHHs. Y po3rnsgHyToMy npuknagi cnig cnovatky nobyayeBatu
BUIMSA 3ropu, NoTiM cnepeay i B OCTaHHIO Yepry — BUrnsa4 3nisa. 3ayBaxmo,
LLIO Ha BCIiX 300paXeHHAX BUXOAM OCbOBMX MiHIN 3a KOHTYPHI MalTb CTaHO-
BUTU NPUBIN3HO 2 — 3 MM.

BukoHyimo nobygosy poapisie. g nobyaosm NpocToro (opoHTanbHOro
pO3pi3y Bi3bMIMO MIOLWMHY, SiKa € napanenbHOK (POHTAanNbHIA MNOLWMHI
NPOEKLIN | NPOXOoAUTb Yepes BiCb Npu3Mu. BoHa He € NIOWMHOK cUMeTpIl
mMoaeni, ToMy 1 NOMOXEHHSA Ha KpecneHHi mae 6ytn dikcoBaHuMm. Lle BuKo-
HYIOTb 3a [JOMOMOroK LUTPUXIB PO3IMKHEHOI NiHil 3aBOoBXkM 8 — 20 mMm
| 3aBTOBLWKKM 1,5S, Ae S — TOBWMHA KOHTYPHOI MiHil. [NoyaTkoBun i KiHLEeBUN
LUTPUXN PO3IMKHYTOI NiHIT HE MalTb NepeTuHaTU NiHIN KOHTYPY BiAMOBIAHOIO
300paXeHHs, a TakoX PO3MIPHUX Ta iHWKX MiHiK | HanuciB. NepneHanKynapHo
A0 rno4YaTKOBOrO i KIHLEBOro LUTPUXIB Ha BiACTaHi 2 — 3 MM Big IXHIX KiHUIB
HaHOCATb CTPISKK, WO BKa3ylOTb HANPAMOK MOrnsaay.

Ha noyatky n KiHUi MiHii nepeTuHy cTaBnATb OOHY W Ty camMy BeEJSIUKY
BykBY yKpalHCbKOro andasiTy. bykBn HaHOCATbL BNU3bKO 4O CTPINOK, WO BKa-
3yl0Tb HanpAMOK norngagy, napanenbHO HWKHIM pamui KpecneHHs. A Hag
po3pi3oM HaHocATb Hanuc "A-A" (3aBxgu gBoma bykBamu, 4vepesd gedic)
| NigKpecnoTb.

KoHTYp 300paXeHHs, sike MICTUTbCA B CiYHIW MAOLLMHI, 3anOBHIOTb
LUTPUXYBaAHHAM, LLO NO3HAYyaEe TUN martepiany, i3 SKoro Mmae 0yt BUroTosrie-
HO geTanb. byaemo BBaxaTu, WO Moaenb N'ATUKYTHUKa Mae ByTU BUrOTOBEHO
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3 mMetany. Metanu Ta TBepai CnsiaBvM NO3HaYyalOTb LUTPUXYBAHHAM TOHKUMU
napanenbHUMKU NiHigMK, siKi B 3araribHOMy BUNaAKy HaHOCATb Mig KyTom 45°
00 INiHIN paMKn KpecrneHHs.

AKWO HanpaAMOK NiHIN WTpUXyBaHHA 30iraeTbCA 3 HanNPsIMKOM fiHIR
KOHTYpYy abo oCbOBMMM MiHiSIMK, TO X HaHocaATb nig kytom 30° abo 60°
A0 NiHIN paMKKU KpecneHHd. Hanpsamok Haxuny niHin WTpUXyBaHHA Ha BCiX
300paXkeHHsIX OAHOro M TOro CaMoro KpecrieHHs Mae 6yTv o[HaKOBUM.
BigctaHb MixX NiHissMU WTpUXyBaHHA Mae MicTUTUCA B Mexax Big 1 oo 10 mm,
3anexHo Bif NUOLWi WTPUXYBaHHS, | OYTM OOHAKOBUM Ha BCiX 300paKeHHsIX
OLHOro M TOrO CaMOro KpecreHHd. Y niacymMKy 300pakeHHs1 dopOHTarbHOro
po3pi3y BUXigHOI aeTani Habyae Burnsay, Sk1in nokasaHo Ha puc. 2.16.

A-A

ATTA

Puc. 2.16. MobynoBa hpoOHTaANbLHOro po3pisy

I3 meTo nNiABULLIEHHSA HGOPMATUBHOCTI 300paxeHb, Aep>KaBHUN
cTaHgapT pekoMmeHaye o6'egHyBaTU HA O4HOMY 300paXeHHi YaCTUHY BUNAaY
i YacTMHy po3pidy. AK MeXy MK HUMW HAHOCATb MiHis 06puBy (TOHKY XBW-
NACTY NiHit0). Y 3aranbHOMY BUMNaAKy YacTKy KOXHOI i3 LMX YaCTUH Y KOM-
NNeKCHOMY 300paxeHHi He nimitoBaHo. [Mpuknag o6'egHaHHS LOBINbHUX
YacTWH BUrNAA4Y i po3pi3y nokasaHo Ha puc. 2.17.
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Puc. 2.17. NMpuknap 06'eaHaHHA AOBINIbHUX YaCTUH BUrNAAY i po3pisy

OpHak y BuMnagkax, AKWO CTBOPEHWA po3pi3 Mae BepTUKanbHY BiCb
CUMeTPIl, peKOMeHAYITb 00'eqHaTK MOMNOBMHY BUrNAQY i NONOBUHY PO3pi3y.
BogHouvac Burngag nokasyoTb 1iBOpPYY, a po3pi3 — NpaBopyy Bif, OCbLOBOI fiHil,
fKka cnyrye Mmexet Mk HuMmu. llig 4Yac ob'egHaHHs MOMOBUHU BUMSAy
i MONMOBUHK PO3pi3y KOHTYPHI NiHil, siki 36iraloTbCsl 3 OCbOBOI NiHiED, MalTb
Byt 36epexeHumn. A ans Toro, wobd MoxHa 6yno BU3HAYMUTU HaNEXHICTb
KOHTYPHOI NiHil BHYTPILWHIN abo 30BHILLHIN NOBEPXHI, i3 11 BignosigHOro 60Ky
Ha BigCTaHi 2 — 3 MM BiZ KOHTYPHOT MiHil NpoBOAATL iHil0 00puBY.

[ana nobynoBu 20pu3oHmMarnibHO20 PO3pi3y Bi3bMIMO TFOPU3OHTASbHY
MNMOWMHY PIiBHA, WO MNPOXOOUTb 4Yepes3 BiCb UUNIHAPWUYHOI MOPOXHUHW.
Lia nnowmHa € nnowmHo cnmeTpii Mogeni, ToMy Ti MOSNTOXEHHS! Ha KpecrieH-
Hi He QoiKCYIOTb, @ CTBOPEHMIN PO3pPi3 HE NO3Ha4valoTb (puc. 2.18).

Puc. 2.18. NobyaoBa ropusoHTarbHOro po3pisy
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Y pasi, SIKLLO ropnu3oHTanbHUM Po3pi3 Mae ropu3oHTanbHy BiCb CUMETPIT,
BUrNA4 NOKasylTb Had HeEw, a po3pid — nig Het. Y uboMy pasi Takol OcCi
CUMeTPpIl HeMae, ane € BepTuKarbHa BiCb CUMETPIl. Y Takux BMnagkax BuUrnsag
NoKasyTb J1iIBOPYY Bif HET, a po3pi3 — NpaBopy-.

[Ons nobynoBu npogiribHo20 POo3pi3y Bi3bMIMO MAOLWMHY NPOiNibHOro
PiBHS, LLO NPOXOAUTb Yepes BiCb Npu3Mu. Ll nnowmHa € nNiowmnHOK CUMET-
pii Mogesni, ToMy 11 MOJSIOXXEHHS Ha KpecneHHi He IKCYITb, a CTBOPEHUM
pO3pi3 He No3HavaloThb.

[MpodinbHWMI PO3pi3 HE Mae BepTUKaNbHOI OCi CUMETPIl, TOMY Ha puc. 2.19
NoKa3aHO MOro NOBHE 300paXKeHHs.

NN

NN

Puc. 2.19. NMobynoBa npodinbHOro po3pisy

Mobyaynmo BuHeceHu nepepia nnowuHoto b-b (puc. 2.20). MNMonoxeH-
HA CiYHOI NSIOWMHN PIKCYHOTb aHanoriYyHO MOJSIOXKEHHK CiYHOI MAOLWMHKN Mig,
yac nobygoBun po3pidiB. KOHTyp BMHEceHoro nepepidy 306paxyoTb
CYUiNbHMMU OCHOBHUMM MiHISIMX 1 3aNOBHIOKOTb LUTPUXYBaHHAM. [103HavaloThb
nepepis aHasnoriyHo po3pisy. AKLLO NO340BXHSA BiCb pO3pi3y He € napanesb-
HOK cCnigy Ci4HOI NNOWMHKW, OO0 MO3HA4YEHHSA nepepisy AoLalTb CIoBO
"NoBepHYTO", AKa He NiAKPEeCnoTb.
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Puc. 2.20. MobyaoBa BUHeCeHOro nepepisy nnowuHow b-b

HactynHum etanom nobyaoBu KpecrneHHA € HaHeCeHHs pPo3MipiB.
Y npoueci KOHCTPYHOBaHHS BM3Ha4alOTb TaK 3BaHHI HOMiHaAmNbHI PO3Mipn
aetani Ta il enemeHTiB. OgHaK Yyepes HU3KY NPUYUH BUTPUMATU L pO3Mipu
B NpOLECi BUrOTOBMEHHS AeTani He € MOXIMBUM. TOMY B NPOLIECI KOHCTPYHO-
BaHHSA, 3 Ornsa4y Ha NepeBaXXHO TEXHOSOril BUIOTOBIEHHS, MPU3HaYarlTb
BENUYMHU FPAHUYHUX BiOXWUIEHb Big HOMIHANbHUX PO3MIpIB, 3a AKUX AeTanb
3anuuaeTbCs NpuaaTHOW [0 ekcnnyatauil. [na uboro Ha KpecneHHi mae
OyTM HaHEeCEHO He TiNbKM HOMIHAMbHI PO3MipKW, ane Mn IXHi rpaHuUYHi BigXu-
NneHHs. [Npu3HadYeHHs pOo3MIpiB | rPaHUYHUX BIOXWUITEHb | TXHE HAHECEHHS
Ha KPEeCneHHi € aye BiAnoBiganbLHOK orepa.ieto.

Mign yac HaHeCeHHs niHINHOrO pPO3Mipy PO3MIPHY iHIKD MPOBOAATL
napanenbHo JiHil, po3Mip SKOI BKadytoTb. BogHo4ac BigcTaHb MiXXK HAMU Mae
B6yTM He MeHwe HiX 7 — 10 MM. Y 3aranbHOMYy BuNagKy PO3MIpHY MiHito
3aKiHYylOTb CTpifikaMK, SKi BAMPAKOTbCA CBOIMU KiHUSAMUW Yy BUHOCHI JTiHil.
[epxaBHum cTaHgapToM nepeabayeHo nBa CTUNI PO3MIPHUX CTPINIOK —
3aKPUTUI | BIOKPUTUIA. IXHIO JOBXUHY BUOBUPaIOTb, 3aneXHO Big TOBLUMHM S
NiHil BUOUMOro KOHTYpY. BUWHOCHI niHil matoTe OyTn nepneHavMKynsapHUMU
00 PO3MIpPHUX MiHIN | BUXOAUTW 3a KiHUi CTpinok Ha 1 — 5 mm. Ctunb,
BESIMYMHN €NIEMEHTIB CTPISIOK i BENMUYUHM BUXOLY BUHOCHUX MiHIN 3a KiHUi
CTPINOK PO3MIipHUX JiHIK MaloTb B6yTn NpubnM3HO OAHAKOBUMM Ha BCbOMY
KPECIEHHI.

JTiHINHI pO3MipK Ha KpeCreHHAX yKasdylTb PO3MIpHUMU Yucriamu B Misi-
MeTpax 6e3 Mno3HayYeHHs OAMHULI BUMIPIOBAHHSA. Y 3aranbHOMY BUNagky
PO3MIpHI 4uCfia HaHOCATL HaL PO3MIPHOK TiHiEw. AKWO po3MipHa niHiA
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3anmMae BepTuKarnbHe MOJSIOKEHHS, TO PO3MipHE YUCNO HAHOCATbL NiBOPYY BiA
Hel. AKWO KyT Haxury po3MipHOI NiHil, BianiyyBaHUM Big BepTUKaNbHOI NiHil
NPOTU HaNpPAMKY PyXy FOAWHHUKOBOI CTpPifku, He nepesuwye 30°, TO poO3-
MipHE 4YMCIO HAHOCATb Ha BMHOCLUI. BogHoyac y BCix BUNagkax ocHoBa yncna
Mae Oyt napanesibHOK PO3MIpHIA MiHii abo niHil BUMHECEHHA. Y NOTPiOHMX
BUNagkax nepes po3mMipHUM YMCITIOM HAHOCATb YMOBHE MO3HAYeHHs giaMeT-
pa kona @, pagiyca gyrm kona R abo kBagpara 0.

CTunb i po3mip WPUPTY ANS HaAHECEHHSA PO3MIpHUX uYmncen Bubupae
BUKOHaBELb 3 PO3paxyHKy, WoO 3HAYEHHS pO3MIpiB SICHO 34YUTanUCs i rapmMo-
HitOBanu 3 iHWKMK efleMeHTaMn KpecrneHH4A. Y 3aranibHOMy BUNaaky po3MipHi
Ynucna HaHOCATb Hag PO3MIPHOK MiHIED siKkoMora 6nvkde Ao 1I cepeaunHm.
OpHak y BuMnagkax, siKWO Ud BMMOra 3 TUX YM TUX NPUYMH € HEMOXXINBOIO,
MNONOXEHHA PO3MIpHMX 4YMcen 3MiyoTb B ToM abo Ton 6ik abo B3arani
3a4aloTb Ha4 NPOAOBXKEHHSAM PO3MIPHOT MiHil.

3 ornsay Ha BUKNageHi BUMOIW, Ha KPEecCrieHHi O0CTaTHbLO BKasaTu
po3Mipn, NokasaHi Ha puc. 2.21. 3ayBaxmo, WO ANd uuniHAPUYHOI Ta npu-
3MaTUYHOI MOPOXHMH YKa3aHO TiflbKM PO3MIpU IXHIX popM. AKWO Hemae
PO3MIpiB NOMOXEHHS TXHIX popM, TO LEe CBIAYUTb NPO Te, O YOoTUpUrpaHHa
npuaMaTnU4yHa MOPOXHMHA € CMIBBICHOK i3 LECTUrpaHHMKOM, a BiCb LIUMiH-
APVYHOI MOPOXHUHM PO3TaLlOBaHO Ha CepenHi BUCOTU LWeCTUrpaHHMKa.
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Puc. 2.21. OctaTouHU BUrnsg KpecneHHs BUXiaHOI aeTtani
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Y psgi BMnagkiB Ha BiflbHOMY Micli poBo4oro nons KpecneHHs Ha-
HOCATb PI3HOro TUMY TEKCTOBY IHPOPMALLiD — TEXHOSONIYHI BKa3iBKU, MPUMITKN
Ta iH. CTunb i po3mip WpudTy AN HaHECeHHs TeKCTOBOI iHdopmaui
BUBbMpae BUKOHAaBELb i3 MipKyBaHb, LLOO 11 6yno 3po3ymifio Yntatm Ta BOHa
30BHIWHIM BUIMSAOM rapMoHitoBana 3 IiHWWUMKM erleMeHTaMn KpeCreHHS.
[MoTiM 3anoBHIOTL rpadu OCHOBHOrO Hanucy. Ha 3aBeplUeHHS BUKOHYHOTb
0OpMIIEHHS KpecrneHHa (0b6BeeHHS] KOHTYPHUX MiHiA, BUOaneHHs HenoTpib-
HWX NiHIT NoByaoBM TOLWO).

lNMpakTuyHa cknagoBa Ao nigpo3sainy 2
CTBOpeHHSA wabnoHa "Pamka"
B rpadiyHomy pepaktopi LibreCAD

MeTta — o3HanomneHHs 3 iHTepdencom rpaivyHoro pegakropa Ta npa-
BMNamMmu nobyaoBu erieMeHTapHMUX NPUMITUBIB.

3aBaaHHA:

1. Y rpacbiuHomy pepaktopi LibreCAD nigrotynte wabnoH y dopmarti
A4 (297 x 210);

2. HaHeciTb Ha KkpecneHHsi pamky (niBe none — 20 MM, ycCi iHWi —
no 5 mm);

3. MobyaynTe OCHOBHMIA HAaNUC 3a po3MipamMun 3a3HaYeHNMK Ha puc. 2.22.
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Puc. 2.22. Po3amipy OCHOBHOro Hanucy
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BukoHaHHS 3aBAaHHSA

Mepen noyatkom pobOTM CTBOPIMO ABa HOBI wapwn: JornomMikHuU
Ta Tekcm (puc. 2.23).

Layer List g >
Filter

o o @ = &
@ a i .[} Add a layer

® e .ﬂ,onomixwﬁ
® a & .Ten:r:r

Puc. 2.23. CTBOpeHHA AoAaTKOBUX LUapiB

HanawTtoByMmo BractMBOCTi wapis. JornomikHul wap — CcyuifnbHa
niHia, Konip — YepBOHUW. Tekcm — Konip CUHInN (puc. 2.24).

#— Layer Settings

Layer Name: Tekcr

C] Construction Layer

Default Pen

Color: ™ Black / White
_ B Dark Yellow
Width: I Green
_ Bl Dark Green
Line type: [ Cyan
I Dark %an
Il Dark Blue
B Magenta

Il Dark Magenta
™ Black [/ White

Puc. 2.24. HanawTtyBaHHA BlacTMBOCTEN LIapiB

Y poboyomy wapi 3a gonomoroto komaHgu BIAPI3OK ctBopimo pamky
(puc. 2.25).
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\ .~ 3a 2-ma Toukamu
D < Tlig kyTom

T +«— TlopwsoHTanbHa
m | BeptukanbHuii
oR T TMpaMokyTHWK
~ w TapanensHo uepes TOuKy
~ = ~# TapanenbHo
%v L~ Bicektpuca
A, " [oTumuna (T,K)
/_" A2 NoTtuuna (KK)
@?'. & Tangent Orthogonal
E.i k- Orthogonal

= BIAHOCHWA KyT
=} Polygon (Cen,Cor)
27 Polygon (Cen,Tan)

7 Polygon (Cor,Cor)
Puc. 2.25. Bubip iHcTpymeHTa BIOPI3OK ana ctBoOpeHHs paMKu
Mig yac obBegeHHA KOHTYPHOI fiHil: ToBCTOl — 1,0 MM, TOHKOI — 0,5 MM,

BUMKHYBLUN wap JornomikHul (niHiT no®ygoBu), MaemMo pamKy KpechneHHs
(puc. 2.26).

Puc. 2.26. OctaTouHU BUrNsag paMKu
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Tenep CTBOPIMO TEKCT Y pamui.

Aktusisymmo komangy CTBOPEHHA BATATOPAOKOBOIO TEKCTY
(puc. 2.27).
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Puc. 2.27. Bubip iHctpymeHta BAFTATOPAQKOBUWU TEKCT

3a 3aMOBYYBaHHAM BiOKPUBAETLCA BKNaAKa, Y AKiN MPOMOHYKTbL BUKO-
puctosyBaTt WpUA@T unicod po3mipom 3 Mm (puc. 2.28).
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Puc. 2.28. Yknagka ansa BBeAeHHA TEKCTY

YBediMo NoKaxyuk y TekcToBe norse i HabepiMmo 3agaHun TekcT. lMNMepen
no4YaTkoM yBefeHHs1 3pobiMo npobin, wob Hannc 6yno gobpe yntaTu.
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KOHTpONnbHI 3anuTaHHA Onig camonepeBipku

1. Ak moxHa 3anyctutn cuctemy LibreCAD?

2. Aki pobodi npoctopu € B cuctemi Libre CAD?

3. [lante BM3HA4YeHHA OCHOBHUX E€EMEHTIB CTPIYKOBOro iHTepdency —
CTpiYKa, yKInagku, TeMaTu4Hi naHeni, iHCTpyMeHTH.

4. HasBiTb pexxumun BigobpakeHHs1 CTPIYKN.

5. Akmm cnocobom Ha poboumni CTin BUBOAATL 404ATKOBI NaHenNi iHCTpY-
MEHTIB Ta OKpeMi KHOMKK, NOTPIiOHI ons poboTtn?

PekomeHnpgoBaHa nitepartypa: [1; 2; 5; 7].
3. MpocTopoBa cuctema KoopauHart

MeTa — gatm NOHATTA 3aranbHUX NpUHUMNIB NoOynoBun 306pakeHb,
METOAIB NPOEKLItOBAHHSI.

NMpochecinHi KOMNETEeHTHOCTi: 3HaHHA Ta PO3YMIHHA MpeaMETHOI
ranysi Ta po3yMiHHA MpoMecivHOl AiANbHOCTI; 34aTHICTb 3acTOCOBYBaTU
BiANMOBIAHI MaTeEMaTU4HI M TEXHIYHI MEeToOAM Ta KOMM'IOTEPHE MnporpamHe
3abesneyeHHs ANs BUKOHAHHS iHXEHEepHMX 3aBAaHb BWOABHWULTBA Ta MNOni-

rpadii.
3.1. 3aranbHi NpUHUUNKM NodyaoBM 306paXxeHb

[Ons nobynoBu 306paxeHHs nOTpidHO maTu ob'ekm (opueiHar), kKap-
MUHHY AIOWUHY W anzopumm (rfpasusio) nobyaosu 306paKeHHs.

ig 0o6'ekTOoM (OopuUriHanom) po3ymitoTb Oyab-SKUA peanbHUN YN ySB-
HUAM o6G'ekT (BMpPIG, AeTanb). 13 nornsgy nobyaosu 300pakeHHs, iHTepec
CTAHOBUTbL TifIbKM MOr0 reoMeTpuyHa XapakTepucTuka, AKy NPUAHATO Hasu-
BaTU 2eomMempu4yHuUl obpas.

FeomeTpuyHu obpa3 mMoxe OyTU PI3HOro CTYMEHSA CKMagHoOCTi. Tomy
ANS 3pYYHOCTI BMBYEHHSI MOr0 YMOBHO PO3NOAiNsTb Ha bBinblw npocTi
reoMeTpuyHi 06pasm — TOYKK, NiHil, NOBEpXHi. HannpocTilwmmM reoMeTpUdHUM
obpa3om € moyka. eomeTpuyHi 0bpasn BGinbLl BUCOKOro PiBHA CKIaOHOCTI
CTBOPIOKOTb KiHEMATUYHUM cnocobom, TOBTO nepemilleHHsAM NPOCTIKnX reo-
MeTpUYHUX obpasiB. Tak, Hanpuknag, siHig Moxe OyTU YyTBOPEHOK PYXOM
TOYKM, MOBEPXHA — PYXOM iHil.
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[Ons nobynoBu 3006paxeHHs ob'ekTa MOro reomeTpuyHUin obpas cnij
cno4aTky BCTaHOBUTKU, TOBTO onucaTu Takmm crnocobom, wob moxHa Oyrno
nobygysaTtn Oyab-sIKy MOro TOYKY, a TakKoX 3adikCyBaTW WMOro MONOXEHHS
B npocTtopi. Lle gBoeamMHe 3aBoaHHA BUKOHYHOTb 3a [OMOMOrOK BM3HAYHMUKA
reomeTpuyHoro obpaasy. lig eusHayHUKOM PO3yMitoTb MiHIMarnbHYy CYKYMHICTb
He3anexXHnx yMoB, SKi OQHO3Ha4YHO 3a4alTb reoMeTpudHuin obpas. [Jo umx
YMOB HanexaTb reOMeTPUYHI eflieMeHTN, 3a AONOMOrol AKMX reoMeTPUYHUN
obpa3 MoOXxHa CTBOPUTWU, a TaKOX anroputMm (npaBusio) noro opmyBaHHS
i3 UMX eneMeHTIB.

3po3yMino, wWo AN KOXHOro reoMeTpudHoro obpasy cknagoBi BU-
3Ha4yHMKa MalTb HaAMNOBHEHHS, siKe 3aneXxuTb Bid yMOB (POPMOCTBOPEHHS.
Y psgi BMnagkisB oauH i TOW caMuini reoMeTpuyHUin obpas Moxe OyTu CTBO-
pPeHUM pisHUMK cnocobamun. Hanpuknag, npsamMuin KpyroBuin LMMiHAP MOXHa
CTBOpPUTU 0BepTaHHAM MPAMOSIHINHOI TBIPHOI HABKOMO naparnenbHol 1 Oci;
nnockonapanensHUM nepemMilleHHAM MPAMONIHIMHOT TBIPHOI MO HaNpPAMHIN
Kona; nepemileHHAM cdepu, LEHTP SIKOI KOB3a€e No nNpsiMin, Towo. A ue o3Ha-
yae, Wo B Byab-akomy i3 uMx Bunagkie 6yaemMo mMaTu KOHKPETHUA BapiaHT
BU3HayHuKa. Cnig 3ayBaxXuTu, LLUO XOAEH i3 HUX HEe MOXe MaTu nepesar
nepen iHWYMK N Nig Yac BMKOHAHHSA 3aBAaHb crig 6paty HanbinbL 3pyyYHUN
i3 HMX. Binblw TOro, MiX pi3HMMM BapiaHTaMn BU3HAYHMKA OLAHOrO0 W TOro
camoro reomeTpudHoro obpasy € B3aEMO3B'A3KW, SKi Aal0Tb 3MOry nepenTtu
Bif, OOQHOro BapiaHTa A0 iHWOro abo, K KaxyTb, NepesagaTy reoMeTpUYHUN
obpas.

[Mig KapTUHHOI NAOWMHOK pPO3YMIiOTb ByaAb-AKY NMOLKUHY, Ha SKIN
BUKOHYIOTb NOBYaA0BY 300paXKeHHSA. 3 ornagy Ha Te, WO B HApUCHIN reoMeTpil
nobynoBy 300paxeHb BUKOHYKOTb MPOEKUIMHMM MeTogoMm, byaemo Hagani
KapTUHHY NAOLWWHY Ha3BaTW M/I0WUHOK MPOEKUIU.

TpeTboto MOTPiIBHOO yMOBOK € anroputm (npaBuno) nobyaosu
300paxeHHs. B ocHOBY anropuTMmy noknageHo naparnernbHy OpTOroHanbHy
npoekuito. Hexan 3agaHo gedaky nnowmHy npoekuin I, i Touky A (puc. 3.1).
3ajanmMocs gesikuMm HanpsaMKOM MPOEKLitoBaHHSA S. Yepes Touky A napanenb-
HO UbOMY HanpsIMKy MpoBeaiMo MnpsiMy |, SKy B noganswiomy 6yaemo
Ha3nBaTu [POEKUi08AsIbHOIO MPsSMO. Touky A, Yy SKIM NpoeKuitoBarbHa
npsaMa j nepeTuHae NMOWWHY Npoekuin Iy, Ha3nBalTb MPOEKUIED MOYKU A
Ha rinowuHi l'l.
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Puc. 3.1. NapanenbHa opToroHarnbHa NPoeEKLif

Ockinbkn 6yab-sKMN reoMeTpuyHMn obpas MOXKHa po3rnsagaTtn sK Ccy-
KYMNHICTb TOYOK, TO Ans nobynosun noro 3o0bpaxxeHHs JoCcTaTHbO nobyaysaTu
NPOEKLIT KOXHOI 3 HMX, a MOoTiM 3'egHaTu Ui Npoekuil Mk coboto. AKwo
BOAHOYaC NocTaBuTK YMOBY, W06 yCi NpoekuitoBanbHi npamMi 6ynv napanens-
HAMM HaNpPAMKY S, @ 3Ha4YUTb, | MK CODOID, TO CTBOPIOOTL METOL MPOEKLLit0-
BaHHS, SIKUM OiCTaB Ha3BY rapariesibHoi npoekuii (puc. 3.2).

Puc. 3.2. MeToa napanesnbHOI NPOEKLil

Po3rnsaHbMO OCHOBHI BNacTUBOCTI NapanenbHOl NPOEKLl:

1. Tpoekuieto To4kM € Todka. Lla BnacTtuBicTb BunnuBae i3 camoro
MeTOoAY NPOEKL,itOBaHHS.

2. Tpoekuieto npAMOT MiHIl € npamMa niHig. Ak BigoMo, 4Yepes npsamy a
MOXHa npoBecTn 6e3niy nnowmH. Cepen HUX MOXHaA BUAINUTU NIOWMNHY T,
napanenbHy 3agaHoMy HanpsiMKy npoekuitoBaHHS s (puc. 3.3). Bigomo, Wwo ABi
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NSIOLWKMHN NepeTUHaKTLCA Mo NPAMIn. ToMy JiHie nepeTuHy nnowmH My i T
Byoe npsima a,. A OCKiflbkM Us nNpsiMa 04HOYaCHO HaneXxmnTb 00OM 3ragaHum
nnowmHam, To BoHa Byae npoekuieto npamol a. Lo BrnacTmeiCTb HasnBalTb
griacmuegicmio rpPsMOITiHIUHOCMI.

Puc. 3.3. BnactuBicTb NpsAMOSIHIMHOCTI

3. lNMpoekKuieto ToUKN, sika HaneXxmnTb OesKin NpsMIin, € ToYKa, sika Hane-
XUTb NPOoEKLUiT uiel npamol. Ha npamin a BisbMimo Touky B (puc. 3.3) i yepes
Hel npoBediMo npoekuitoBanbHy npsaMy. BoHa 6yae Hanexatm npoekuito-
BanbHin nnowmHi T. A ockinbkn npoekuia B, Toykm B opgHodacHo 6yae
HanexaTu NIoLWnHI npoekuin I, i npoekuitoBanbHin NAowwuHi T, To BoHa byae
HanexaTtun JiHii nepepisy umx nnowmuH a,. Lo BracTueiCTb Has3MBaKTb
gracmueicmio HasnexHocmi.

4. TpoekuiaMmn napanenbHUX NpaMux € napanernsHi npami. AKWo npsami
a i b e napanensHumun (puc. 3.4), TO napanenbHi i IXHi NpoeKUitoBanbHi
nowmnHn T, i T, OCKiNbKM CivHi npami a i AA, nnowuHn T4, BiANOBIAHO,
€ napanenbHuMu ciyHum npammm b i DD, nnowmHu T,. 13 uboro BunnmBeae,
Lo NpsaMi a, i b, € napanensHUMK GK NpPsIMi, CTBOPEHI Nif Yac nepepisy ABOX
napanesibHUX MnowmuH TpeTbor. Ls BnacTuBiCTb AicTana HasBy en1acmu-
gocmi 3bepexxeHHs1 naparsesibHoCMmi.
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Puc. 3.4. BnacTtuBictb 36epexeHHs1 napanenbHOCTi

5. BigHoweHHS NpoeKLUin BiApi3KiB, AKi HanexaTb napanenbsHUM NPAMUM
abo ogHin i Tin camin nNpsAMiA, OOPIBHIOE BiIOHOLUEHHIO CcaMUX BiApPi3KiB.
Hexan AB i DE (amB. puc. 3.4) — Bigpi3ku, ski Hanexatb npamum a i b,
a AB, i D,E, — IxHi npoekuii. [lNpoBegimo B nnowmHax T, i T,
Biapiskm AF i DG, BignosigHo, napanenecHi Bigpiskam A,B, i D,E,. Togi
AF = A,C,, a DG = D,E,. OTxe, TpukyTHMK ACF € nogibHUmM TpUKYTHUKY
DEG.

Ane i3 uboro sBunnueae, wo A,C, : D,E, = AF : DG = AC : DE.

AKwo 3agaHi Bigpi3kn HanexaTb OOHIN | Ti camin nNpsiMin, Hanpuknag,
AC i BC, To aHanoriyHo MoxHa BM3Ha4nTH, wo A,C, : B,C, = AC : BC.

BignoBigHO OO UbOro CNOTBOPEHHS ANl BCiX NapanenbHuX Bigpi3kiB
€ MNOCTIMHUM i, 30Kpema, cepefuHa Bigpi3ka NPOEKUIIETLCA B CepeanHy
NpoeEKLUil Biapiska.

6. lNMpoeKuis opuriHany He 3MIHIOETLCH 3a NnaparnenbHOro nepeHeceHHs
NNoWmH npoekuin. CnpoekTyMmo TpukyTHUK ABC B HanpsiMKy S Ha MOLWMHI
NPOEKLin M, in.,?, napanesnbHi ogHa ogHin (puc. 3.5).
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Puc. 3.5. MapanenbHe nepeHeCceHHs NJOLWMH NPOEKLIN

Ockinbku Bigpiskm At A2 = B, B2 = C,t C,° € ogHakoBuMMM i napa-
NenbHIMU OAVMH OOHOMY, TO YOTUMPUKYTHUMKM A,'B,'B,°A.% B,'C,'C,°B,?
i C,'AA,%C,? € napanenorpamamu. Tomy B TPUKYTHUKIB A,'B, Cot i A2B,2Cy°
BIiANOBIQHI CTOPOHM € O4HAKOBUMM, i, OTXKe, CaMi TPUKYTHUKM € OOHaKOBUMU
oavH ogHomMy. O4yeBMAHO, WO HaBeaeHi MipkyBaHHA 6yayTb cnpaBeanuBumMm
n onsa 6yab-sKOT iHWOI reoMeTpUYHOI Qoirypu.

AKWO nocTaBUTM YMOBY, LWO6 HanNpAMOK MPOEKLUitOBAHHA S ByB nep-
NEeHOUKYNAPHUM 00 NAowmMHW npoekuin I, To mMmaemMo Tak 3BaHy rnapa-
JlefibHy OpmMo20oHasibHy Mnpoekuito abo NpPoCTO — Opmoz2oHarsibHy [rpo-
EKUito. Y 3B'A3KY i3 UMM [0 MnepesiiveHnxX paHile BnacTuBoCcTen O04akTb
LLIe OAHY.

7. AKWwo HanpsM NPOEKLilOBAHHA S CTAHOBWUTbL i3 MIIOWMHOK Mpo-
ekyin I, npamunin KyT, TO OOBXMHA MPOEKUil Bigpidka OOPIBHIOE O0OB-
XWHI camoro Bigpi3ka, MOMHOXeHiIn Ha cosd, e O — KyT Haxuny
BiApi3ka OO NMOWWMHM npoekuin. [incHo, skwo 4Yepe3 Touky B (puc. 3.6)
nposectn Bigpisok BC, napanenbHun Bigpisky A, B,, TO i3 Tpu-
KyTHMKa ABC BusHaumo, wo BC = AB cosd. Ane A,B, = BC, Ttomy
A,B, = AB co0sd.
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Puc. 3.6. BU3HauyeHHs QINCHOI BeNIMYUHMU Bigpiska

I3 HaBeOeHOro BUMMNUBAE, WO SAKLWIO HaNPsIMOK MPOEKLiOBAHHA S CcTa-
HOBUTb i3 MMOLWMHOK MPOEKLIN MPAMUN KYT, TO BIiAPI3KKM NPAMUX | Bigpi3Km
NSIOLWWH, NapanenbHUX NAOWMHI NPOEKUIN, MPOEKLIOTECA Ha Hel B AINCHY
BESTUYMHY.

3.2. MpocTopoBa cuctema KoopauHart

Ockinbkn nobyaooBy 306paxkeHb BUKOHYHOTb Yy MNPOCTOPi, TO MOTPIGHO
cno4vaTky obymoBMTM MOro BracTtmBocTi. [lomoBMOCS, WO ue byae eBknigis
npocTip. g unMmMm po3yMiloTb MpuUsUMIPHUU POCMIpP, BNAaCTUBOCTI HAKOro
OMUCYyTb CUCTEMOK akciom EBkniga. Haragammo ix y dopmi, sika Bigo-
Bpakae HanexHiCTb erleMeHTiB NPOCTOPY OAUH OAHOMY.

1. AKwo Touka A HaneXxuTb NPSMIN a, a NpsiMa a HaneXxXuTb NNowmHi 1,
TO TOYKa A HanexmnTb NNowumHi 1.

2. [1Bi Toukn A i B 3aBxan Hanexatb OgHin i Tin camin i TiNbKU OOHIN
ApAMIn a Yn Byab-kin NpsMin a HanexaTtb NpuHanMHi ABi Toukn A i B.

3. Tpw pi3Hi Toukn A, B i C, aki He HanexaTb OAHIN NpsIMin, HanexaTb
OJHIN i Tih caMin i TiINbKM OOHIN NMOLMHI.

4. Axwo aBi Toukn A i B, aki HanexaTb NpaMin a, HanexaTb NNoLWwmHI [T,
TO NpsiMa a HaneXxuTb NNoLWwwuHi .

5. [1Bi npami, AKi HanexaTb OAHIN NIOLMHI, MOXYTb HanexaTu OAHIN
TOuLUi, ane uboro MoXxe 1 He ByTu.

6. [IBi NSIOWMHN MOXYTb HanexaTtn OgHIin i Tin camin NpsaMin, ane uboro
MOXe 1 He ByTwn.

7. MnowmHa i npamMa, gka He HanexuTb 11U, MOXYTb HanexaTu OLHIN
TOuLi, ane uboro Moxe n He ByTHW.
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MapanenbHa opToroHanbHa NPOEKUis, i3 nornagy TexHikm nobynosu
306paxeHb, Mae 3HauyHi nepesarn nepepn iHWUMKU Npoekuiamnu. OCHOBHOM
3 HMX € npocToTa nNobyaoBuM MPOEKUil 3a 3agaHMM opuriHanom, ToOTo
NpoCTOoTa pPO3B'A3aHHA MPsAMOI 3agadi. Ane BOOHOYaC UA MPOEKUIS Mae
| CYyTTEBMMN HEOONIK: BOHA He O03BOSIA€ 3a 3a4aHOK0 NPOEKLUIED OAHO3HAYHO
BIATBOPUTU (PEKOHCTpytoBaTK) opuriHan, ToOTO He [03BOMSE PO3B'A3yBaTU
obepHeHy 3agavy. Lle nosicCHEHO TUM, WO NPOEKLIA TOYKN HE MaE iHGhopmau,ii
Npo BigCTaHi caMol TOYKKM Big NNOWMHN NPOeEKLUin. Tomy, wob ckopucTaTmcs
napanesibHOK OPTOroHasIbHOK MPOEKLUiElD, Tpeba AKMMOCL YNHOM KOMMEHCY-
BaTU Uen gedekT meToay NpoeKLitoBaHHS.

OpfHielo 3 TakMx MOXINUBOCTEW € MPOEKLitoBaHHA OO'ekTa Ha Kinbka
NNowuH npoekuin. OyeBmaHo, Lo iX Mae B6yTn skomora MeHLule, ane gocrar-
HbO AS19 OAHO3HAYHOro BIATBOPEHHSA 3a HUMMU opuriHany. Lin Bumosi Bigno-
Bila€e HaASBHICTb TPbOX MNPOEKLIN OpuriHamny, po3TalloBaHMX Yy B3AEMHO
nepneHamMKynapHUX nnowmHax. A Le NnpuBoauTb 4O BUCHOBKY, LLO HanbinbLu
3pydHOl0 Oyae npsaAMOKYTHa nNpoCcTopoBa cuUcTeMa koopauHat. BogHouac
NOriYyHO po3TawyBaTh MNSIOLWMHU MNPOEKLUIN Y NPOCTOPI Tak, 9K Le 3py4yHO
cnoctepirayeBi. [loMoBMOCS, WO MNepwo 3 HUX byde nnowmHa, Ha SKin
nepebyBae cnoctepiray. Lo nnowmHy HasBanu 20pu30HMasibHOK i NO3Ha-
qyunn [y, Opyry nnowuHy po3MicTunm nepen cnoctepirademMm i Hassanv
poHmarneHot (I,), TpeTo npoginbHy NNOWMHY Npoekuin Mz, poamicTunm
NpaBopyu Bif criocTepiraya.

[MepenivyeHi NAOWMHN MPOEKLIN B3AEMHO Nepepi3arTbCs i CTBOPHOOTL
NPOCTOPOBY CUCTEMY KOOpAMHAT i3 noyaTkoM y Touui O (puc. 3.7).

Puc. 3.7. MpocTopoBa cucrtema KoopauHar
56



[nowmHn NpoekKuin, nepepiszarnymcb NONapHoO, CTBOPKOKTb KOOPAMHATHI
OCi:

ropusoHTanbHa i PpoHTanbHa — BiCb abcuucC X;

ropmsoHTarnbHa i npodinbHa — BiCb opauHaT y;

dopoHTanbHa i npodifibHa — BiCb ansikaT z.

[JooaHum aOns oci X OOMOBUIUCA BBaXaTu HanpsMoK NiBOpyd Big
cnocTtepiraya, onsa oci y — 4o cnocrepiraya, ans oci z — yropy.

[Mepepizatoumcb Mixk coboo, NMOLMHM NPOEKLIN PO3MNOoAiNaA0Tb NPOCTIp
Ha BiCiM YaCTUWH, SAKi gictann Ha3By okKmaHmig. Hymepauito OKTaHTIB NoKasaHo
Ha puc. 3.7.

Y paai BunagkiB MOXXHa OBMeXuTucs gABomMa MnowmHamMm MNPOoEKLIn
(BogHO4Yac, 3a3Buyal, BUMNy4YalTb NPOQINbHY MOWMHY MPOEKUIN). Toai
3annaeTbCs peanbHOoK TiNTbKWM OfHa KoopamHaTa Bicb — X (puc. 3.8), a npo-
CTip PO3MOAINEHO Ha YOTMPW YacCTUHW, AKi OicTanu HasBy ysepmedl. IXHS
Hymepauiss 30iraeTbCsl 3 HyMmepauielo neplmx YOTUPLOX OKTaHTIB. Ane
OCKIifIbKM MOJSIOXKEHHS TOYKM B TPMBMMIPHOMY MPOCTOPiI BM3HAYeHO TpboMa
KoopAnHaTamu, TO NoYaToOK CUCTEMU KOoOpAMHAT BUOUPaoTb LOBISBHO.

o.
b
®

Puc. 3.8. CnpouieHa cuctema koopauHaTt

Y 3B'I3Ky 3 HasABHICTIO OKTaHTIB abo u4BepTeEN MNPOCTOPY, BUHUKAE
3anuTaHHs, Y SKOMY 3 HMUX OOLifIbHO po3TalloByBaTK opuriHan ans nobynosu
MOoro npoekuin. 13 KOHCTPYKUil napanesibHOl OpPTOroHanbHOI  MPOEKLil
BUNMIMBAE, LLO TexHika nobyaoBu MPOEKLUiA He 3anexuTb Big TOro, y SAKiu
YaCTWHI NPOCTOPY po3TalloBaHO opwuriHan. ToMy po3B'd3aHHA NOCTaBNEHOro
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3anuTaHHs 3anuwaeTbCcs 3a BUKOHaBUeM. 34ebinbloro, 3 ornagy Ha 3pyd-
HicTb nobyaoBu, opuriHan po3MilyloTb Yy NeplwoMy OKTaHTi abo nepLuin
4YBEpTi NPOCTOPY.

3.3. KomnnekcHe KpecrneHHs

PosrnaHbmMo npouec nobynosu 306paxeHHs. CAPOEKTYMMO SIKUACH
opuriHan Ha Tpu NNOWWHK Npoekuin. CTBOPIMO ropu3oHTanbHy, (poHTanbHy
Ta NpoquinbHY NpoeKLii opuriHany (puc. 3.9a).

AKwo 3apas BUNy4YUTM opuriHas, TO B Hac 3anuwKnTbCA UOro Tpukap-
TMHHE npocTopoBe KpecneHHsa (puc. 3.96). BoHO gae AocuTb NOBHE YSB-
NEeHHs NMpo opwuriHan, NpoTe € HE3pYYHUM AN MPaKTUYHONO BUKOPUCTAHHS.
Tomy NOro NepeTBOPIOOTb HA MIIOCKE KPECTEHHS.

AR

>

Puc. 3.9. MNMpoekuii opuriHany Ha TPy NNOLWMHU

[ns uboro NpocTopoBe KPEeCrieHHA NOoAYMKW po3pi3aloTb Y340BX OCi Y,
NOTIM FOPU3OHTarnbHYy MMAOLWMHY Npoekuin 1; noBepTaldTb MNPOTU HaNPSAMKY
PYXy FOAMHHUKOBOI CTPISIKM HABKOSIO OCi X, a NPOinbHY NNOLMHY NPOEKLIN
[1; — y HanNpAMKY pyxy rOOAMHHUKOBOI CTPISIKM HABKOJSIO OCi Z OO0 CYMilleHHH
i3 NpoOOBXEHHAM (PPOHTaNbHOI MMOWMHU MPOEKLUIA (Ons crnocTepiraya,
Lo nepebyBae Ha noyaTtky KoopAuHat). Y nNigCyMKy CTBOPKOWTbL MMOCKe
TpukapTuHHe 306paxeHHs (puc. 3.10), ske cnig 6yno 6 HasBaTuM KoOMMNeKkc-
HuM. OfHaK y HayKoBiN niTepaTypi 3a UMM 300paKeHHsIM 3akpinunn HasBy
KOMI1/1eKCHO20 KPEeCIIeHHS.
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Puc. 3.10. KomnnekcHe KpecneHHA

Akwo opuriHan Habnwkatn abo BiggansaTM Big MMAOWWH MPOEKLIN
6e3 3MiHK Noro opieHTauil B npocTopi abo, Wo oaHe W Te came, HabnmxaTtu
abo Bigganat™M Big HbLOroO MNMOWMHU NPOEKUIN, To ue ©Oyae BANuBaTtU
TiIIbKM Ha BiACTaHb MK Mpoekuismu. ToMmy B 3araribHOMY BUMagkKy MOXHa
BIAMOBUTUCH Big 300paXKeHHS KOOpAMHATHUX OCEN Ha KOMMSIEKCHOMY
KPECNEHHI.

OpgHak sKWwo reoMeTpuyHMin obpas 3agatm B KOoOpAWHATHOI dhopmi,
TO MOXHa Bigpa3sy nobygysaTu BCi NPOEKLUiT OpuriHamny, OCKINbKN KOXXHa 3 HUX
€ MIOCKOK reoOMeTPUYHOI RIryporo, YCi TOYKN AKOT BUSHAYEHO OHIEK 1 TIiED
caMol0 Naporo KoopanHar.

3.4. NepeTBOPEHHA KOMMJIEKCHOrO KpecrieHHA

Y psaani BunagkieB BUHMKae notpedba B MepeTBOPEHHI 3a4aHoro Komn-
NIEKCHOrO KPECIEHHS Ha Take, Y AKOMY Aesiki reoMeTpuyHi obpasun 3anmanu 6
OKpPEME MOSNOXEHHS, WO iCTOTHO cnpocTuno © BUKOHaHHSA 3aBAaHb i3 IXHbO
yyacTio. Lle 3aBAaHHA MOXHa BMKOHATU METOOOM [OOMOMDKHOMO MpOEK-
LitoBaHHA (TOGTO NPOEKLIOBAHHSA Ha AeAKY OOMOMIKHY NIOLLMHY NPOEKLiN).
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Hexan y cuctemi ocHoBHUX nnowuH npoekuin Iy : I, 3agaHo gesikmi
opuriHan (puc. 3.11). Moro rpaHb ABCD npoekuiloTb Ha (pOHTarbHY
NNOWMHY 3i CNOTBOPEHHAM, @ Ha rOPU30OHTanbHYy — BOHA BUPOOXKYETbCS
B npamy. Ona Ttoro wob usa rpaHb nNpoekuitoBanacad Ha Oesiky NNowmHy
MNPOEKUIN Yy AIACHY BENUYUHY, NOTPibHO, Wob BoHa Oyna napanenbHow 3ra-
AaHin mexi. ToMmy napanenbHO 3aaHil Mexi BBOAbMO 004AaTKOBY MIIOLWMHY
npoekuyin Iy Y pesynbtaTi 1I nepepidy 3 rOpM3OHTaNbHOK MSOLLMHOK
npoekuin Iy CTBOPIOIOTL HOBY KOOPAMHATHY BIiCb Sy 4.

M2
B2 C2
B4 Ma
Ca
Aﬁ Dzl
A4
A c D4
g D—
X1.2 M
A1=B1 S1.4

C1=D1

Puc. 3.11. MobyaoBa KOMMNMEKCHOro KpecrieHHs

Akwo nicna nNpoekuitoBaHHA A04aTKOBY MIIOWMHY Npoekuin M, noBep-
HYTM HaBKOMNO KOOPAMHATHOI OCi S;4 A0 CYMILWEHHS i3 NPOAOBXEHHAM
rOpu3oHTanbHOI NNoWMHN npoekuin 1y, TO CTBOPUMO WMOro KOMMJSIEKCHE
KpecneHHa B cucTemi nnowmH npoekuin Iy : MMy (pnc. 3.12). BukoHaHe
NepeTBOPEHHA € pPIBHOUIHHMUM 3aMiHi )pOHTaNbHOI NPOEKUil opuriHany
Ha J04AaTKOBY NPOEKLHO.
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Puc. 3.12. KomnneKkcHe KpecrieHHA opuriHany

3Bigcn 1 BUHUKNA Has3Ba cnocoby nepeTBOpPEHHSN: crocib 3amiHu
naowuH npoekyit. Cnig nigkpecnuTu, Wo ue NepeTBOPEHHST KOMIMMEKCHOro
KPECNEHHS1 cTano MOXIIMBUM, 3aBOAKM HAABHOCTI OAHO3HAYHOI BigMNOBIAHOCTI
MK NPOEKLISIMM opuriHany Ha ocHoBHY [, i gogaTkoBy [, NNOLWMHM NPOEKLIN,
sKe BU3HAYEHO MeprneHAUKYNSPHICTIO [04AaTKOBOI MNAOWMHU npoekuin [y,
A0 ropu30HTasrbHOI NAOWMHKN nNpoekuin ;.

Omxe, NnepneHANKYNAPHICTL A04aTKOBOI MSIOLUMHU MPOEKLUIM A0 OAHIEl
3 OCHOBHUX MAOWMWH € 060B'AI3KOBOKD BUMOIOK PO3rfsiHyTOro cnocoby nepe-
TBOPEHHS.

lNpakTuyHa cknagosa Ao nigpo3ainy 3
KpecneHHA reomeTpnUYHOro Tina

MeTa — o3HalilOMIEHHS 3 AepXXaBHUMKU CTaHAapTaMy nobygoBu Kpec-
neHb Ta Nobya0Ba KOMMMNEKCHNX KPECTEHD.

3aBaaHHA 1. BukoHante nobyaoBy TpbOX BUAIB reOMETPUYHOro Tina

3a 110ro HAOYHNM 300paXKEHHSIM.
3agaHo: Hao4yHe 306pakeHHs reoOMeTPUYHOro Tina.
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BukoHaHHS 3aBOaHHSA
(Mpwuknag BUKOHAHHA 3aBOaHHSA Noka3aHo Ha puc. 3.13).

1. Mobyaynmo Burnag cnepegy, 3ropu Ta 3nisa. [Nobynosy BUMKOHANMO
METOQOM OpTOroHanbHOro npoekuitoBaHHA. [lig 4ac Bubopy wmacwTaby
Ta PO3MILLEHHS BUrNA4IB Cnif 3BaXkaTn Ha Take:

e BUMMAOM MaTb BYTU B NPOEKLINHOMY 3B'A3KY;

e 300paxXeHHAMU Mae ByTU 3alUHATO He MeHLe HiXK 75 % nons kpec-
NEHHS;

e MK BUMMsSiAaMM MaloTb ByTW po3puBKM, JOCTATHI ANS BCTAHOBMEHHS
pO3MipiB.

2. NMpocTtaBmo NOTPIOHI po3mipw.

R10 ) 20_,

I /"

e

80

0

60
/1

100

Puc. 3.13. NMpuknaa BUKOHaHHA 3aBA. 1
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3aBaaHHsA 2. BukoHanTe nobygoBYy KOMMIIEKCHOIO KPEeCNeHHs NpsiIMO.

BusHauTe:

1) DoBXuHy Bigpi3ka npsmoi AB;

2) BenuunHy KyTiB a i B Haxuny npamol AB oo nnowwmH npoekuin My ta Iy;

3) npamy |, wo npoxoanTb Yepes Touky C i € napanenbHoto npsamin AB;

4) npsiMy ropumsoHTarnbHOro piBHA h, Wo npoxoauTb 4Yepe3d Touyky C
| nepetTnHae npamy AB.

3agaHo: koopauHaTth Todok A, B ta C.

BukoHaHHS 3aBOaHHA
(Mpwuknag BUKOHAHHA 3aBAaHHA Noka3aHo Ha puc. 3.14)

1. Mpoekuii Bigpiska npsimoi AB i Toukn C nobyaynmo 3a koopgmHaTamm
TOYOK, 3riAHO 3 BapiaHTOM 3aBAaHHs, BMOpaBLIKM Bicb X, No4YaToOK KoopAuHaT
0 i macwtab Tak, Wwob 306pakeHHs1 3anHANO Binblly YacTUHY MONsA Kpec-
NEHHS.

2. [oexuHy Bigpiska npsimoi AyBy BU3HaUYMO crnocobom MpsiMOKYTHOro
TPUKYTHMKA, nobyayBaBLUM MOro AOBiMi — Ha ropu3oHTarnbHIN i pOHTaNbHIN
NNOWMHAX MPOEKLUIA — Ta MOPIBHABLUM BU3HAYeHi pesynbtatu. Y HaBe-
AeHOMY Npuknagi Ha nnowwmHi Iy pisHUU0 koopauHat Z KiHUIB Bigpiska
BiAKNagammo nig npssMuM KyToM 40 Npoekuil Bigpiska A;B;. Y nobygosaHomy
NPAMOKYTHOMY TPUKYTHWUKY FiNOTEHYy3a € HaTyparbHOK BENUYMHOKO Bigpi3ka
AB. AHarnoriyHo Ha nnowuHi M, Bigknagammo pisHuu koopauHaT Y KiHUiB
Bigpi3ka nig npsMuMm KyToM 00 npoekuil Bigpiska A,B, i B nobynosa-
HOMY MPSIMOKYTHOMY TPUKYTHWUKY TFiNOTEHy3a € HaTypasibHOK BESIMYMHOK
Biapiska AB.

3. KyT Haxuny npsamoil OO0 ropusoHTanbHOl nnowmuHu N, a gopiBHoe
KyTY MDK TiNOTEHY30K0 MNPAMOKYTHOrO TpUKyTHUKA AgBg Ta npoekuieto
npamol A;B;. KyT Haxuny npamol Ao ppoHTanbHoi nnowuHn N, B nopiBHIOE
KyTYy MK FiNOTEHY30t0 NMPAMOKYTHOrO TpUKyTHUKaA AgBo Ta npoekuieo nps-
Mol A,B,.
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Puc. 3.14. NMpuknag BUKOHaHHA 3aBA. 2
KOHTpONbLHI 3anuTtaHHA ANA camonepeBipKu

1. MNMepeniyiTe OCHOBHI METOLM NPOEKLI.

2. AKi nepeBarn € nputamaHHUMW OPTOroOHasIbHOMY MNPOEKLIFOBAHHIO,
MNOPIBHAHO 3 KOCOKYTHUM MPOEKLitOBAHHAM?

3. YKaxiTb OCHOBHi iHBapiaHTHI BNacTUBOCTI OPTOroHarlbHOro MnpPOEK-
LLitOBAHHS.

4. 7k npocTopoBy irypy i3 TpbOX B3aEMHO MNepneHANKYNApHUX Mro-
LLIH NepeTBOPIOKTL Ha MMOCKY Moaenb?

5. Akun okTaHT Mae Big'eMHUI HANPSAMOK YCixX ocen?

6. AK no3HayaTb MNPOEKUIl TOYKW, NPAMOI, MAOWMHN Ha MMOoLWMHAX
NpoeEKLin?

7. AKi KOOpANHATK Ha KPEeCIieHHI BU3Ha4yatoTb rOPU30HTarnbHy Ta PPOH-
TanbHYy NPOEKLii TOYKN?

8. AK BM3HAYMTM MONOXEHHS TPETbOI MPOEKLUiI TOYKM Ha Be3BiCHOMY
KpeCreHHi, kWO BigoMi ABi 1T NPOoeKLUil Ta TpU NPOEKLUil iHLLIOT TOYKN?

PekomeHpgoBaHa nitepartypa: [1; 3; 6].
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Po3ain 2
Metoau nobyanosu
TPUBUMipHUX rpadivyHnx oo6'eKTiB

4. Cnocobu npoekKuitoBaHHA B iHXXeHepHin rpadidi

MeTa — gaTu BU3HaAYeHHsS HAgBHUX METOAIB MPOEKLiOBAHHA NPOCTOPO-
BUX TifT HA NIIOLLNHY.

MpodecinHi KOMNeTeHTHOCTI: 34aTHICTb 3acTOCOBYBAaTWM 3HaHHS
B MPaKTUYHUX CUTYyaUisiX; 30aTHICTb yxBanioBaTU e(EKTUBHI TEXHIKO-eKOHO-
MiYHi pilUeHHA CTOCOBHO peani3auii KOHKPEeTHOro MPOEKTY BUOABHUYO-MOSTI-
rpacpivHOl OiaNbHOCTI B Mexax BMOABHUYMX, BUPOOHMYMX MNaHiB nignpuem-
CTBa; po3pOobsieHHA HOpPMATMBHOI Ta TEXHIYHOI QOKYMeEHTauil BUPOBGHMYOro
npoLecy BUroTOBMEHHS NPOaYKLUI.

4.1. Cnocobu npoeKuitoBaHHA

FeomeTpuyHoo ¢piryporo HasmealwTb OyOb-IKY MHOXWMHY TOYOK.
[eomMeTpuyHMX iryp € 6arato, ane OCHOBHUX TiNbKW TPU: MOYKa, rnpsma
(niHis) | nnowuHa.

Y HapuCcHIn reomeTpii BCi irypn Ta npegmMmeTn BigobpaxatoTb Ha nno-
LLMHY OBOMa OCHOBHUMU cnocobamu: yeHmpasibHUM i napasesibHUM [MpOeEK-
Uir08aHHSIM.

4.1.1. UeHTpanbHe npoekKuiloBaHHA. Hexan y npocTtopi 3agaHo
nnowmHy 1, Ky BUKNUKaKOTb NNOLLMHOK NPOEKUIN, i No3a uie NOWMHOK
TOUKY S, sIKy Has3BaHO LIEHTPOM npoekuitoBaHHA. Lo6 npoekuitoBatn gesiky
TOUYKy A npocTopy Ha nnowwmHy I NOTpPIBHO Yepe3 LEeHTP NPOEKUitOBAHHA S
| TO4YKY A NpoBECTU NPAMY 40 NepeTuHy i i3 nnowmHoto M B Touui A,. Touky A,
Ha3MBalTb UeHmparibHO MPoeKyieto moyku A (puc. 4.1).
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Puc. 4.1. LleHTpanbHe NpoeKLUitoBaHHA

AKLWO Bi3bMeEMO BiflbHY KPWBORIHINHY irypy, TO BCi NMPOMEHi CTBO-
PIOKOTb NPOEKLitoBarbHY KOHIYHY NOBEPXHIO, TOMY Lien cnocib NpoeKLuitoBaHHS
Ha3nBaloTb LLEe KOHIYHUM criocobom.

OpHak onga nobyaosu npoekuii irypn He 0BOB'I3KOBO MpPOEKLitoBaTH
BCi 1 Touku. Hanpuknag, npoekuito Bigpidka abo npsimoi MiHiT  Uinkom
BU3HAYEHO MPOEKLISIMXA [BOX TOYOK; MPOEKLII0 TPUKYTHMKA abo NSIOLLNHU
BU3HAYEHO MNPOEKUIAMN TPbOX TOYOK; MPOEKLUi0 BaraTorpaHHMKa — MNPOEK-
LisMWN MOro BEPLLNH.

MeToA ueHTpanbHOro NPoEKUItOBaHHA € 4OCTaTHbO CKNaaHUM | 3Ha4YHOHO
MipOKO CMNOTBOPKOE POpMYy K pO3Mipu opwuriHany, ToMy WO He 30epirae
napanenbHOCTI NPAMUX | BIQHOCWUHU BiApi3KiB. Hepes e Ha npakTuui YyacTiwe
KOPUCTYIOTbCS METOLOM r1apasiesibHO20 MPOEKUiH08aHHSI.

4.1.2. MNMapanenbHe NpoEKUitOBaHHA. 3HA4YHOrO MOLUMPEHHS B MNpak-
TUUi HabyB OKpemMui BUMNAAOK LEHTParbHOro MPOEKLUItOBAHHS, KOS LIEHTP
NPOEKLitoBaHHSA S i€ B HECKIHYEHHICTb Big nnowuHn npoekuin M. MNMpoekuito-
BanbHi NPOMEHI A0 TOro X € NPakTUYHO napanenbHUMMKU MixX coboto, a ToMy
uen cnoci® pgictaB Ha3By rapasesibHo20 MpPOoEKUito8aHHs, a nobyaoBaHi
3 MOro Oornomorok 3o06paxeHHsa (Npoekuil) dirypy Ha NAOLWMHI Ha3nBaloTb
napasesibHUMU MPOEKUISIMU.

BisbMiMO B npocTopi 6yab-aKky qoirypy, Hanpuknag nidito AD (puc. 4.2).
[Mpoekuitonmo Ti Ha nnowunHy npoekuin M. Hanpsamok npoekLitoBaHHA BKaXiMO
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ctpinkoto S. LWWo6 npoekuitoBatn Touky A Ha nnowwmHy [ Tpeba npoBecTtu
Yyepes LI TOYKY napanenbHO HanpaMKy S npsMy fiHito 4O NepeTuHy i3 nno-
LWMHOW npoekuin . BusHayeHy Touky A, HasuBaloTb napasiesiHO POEK-
uietro moyku A. AHanoriYyHo BM3HaA4YMO NPOEKLIT iIHLWMX TOYOoK niHiT AD.

S/W

WDH
N BT

Puc. 4.2. NapanenbHe npoeKuitoBaHHA

OcHosHi 8rrTacmusocmi napanesibHOro NPoekLitoBaHHS (puc. 4.3).

1. MNMpoekuieto Toukm € Touka. A — A, (puc. 4.3a).

2. [poekuieto npsamoi € npama (enacmusicmb MPSIMOSIIHIUHOCMI).
[lincHo, 3a napanenbHOro MpPOEKLUitOBaHHA BCi MNPOEKUitoBaribHi NPOMEHI
6yayTe nexaTtu B ogHin nnowwmHi E. Lo nnowwmHy nepepisae nnowuHa
NpoeKkuin no npsamin nixii I, (puc. 4.36). O4eBngHoO, AKWO npsima dyae
neprneHauKynspHow nNAOWMHI NPoeEKUin, TO TI NPOEKUid BUPOAUTbLCA
B TOYKY.

3. AKWo B NPOCTOPi TOYKA HaNEeXUTb MiHil (NeXUTb Ha Hin), TO NPOEKLis
LiEl TOYKM HanexuTb NpoeKUil niHii  (8racmusicmb enacHocmi) (OuB.
puc. 4.36, Touka M).

4. Tpoekuil B3aEMHO napanenbHUX MpAMUX TakKoX € B3aEeMHO napa-
nenbHUMMN.

5. AKwo Bigpi3OK NPAMOI pO3NOAifieHO TOYKOK B AEAKOMY BiHOLLEHHI,
TO MNPOEKLi0 Bigpi3ka PO3MNOAINEeHO MPOEKLUIED LIEl TOYKM B TOMY CaMOMy
BiJHOLLIEHHI.
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Puc. 4.3. BnacTtuBocCTi napanenbHOro NpoeKuitoBaHHA

6. MNMapanenbHU NepeHoc NIOWMHKU NpoekUin abo dirypn (6e3 noso-
POTY) HE 3MIHIOE BUrMAAY | po3Mipy NpoekLil dirypu.

4.1.3. MNMpamokyTHe npoekuitoBaHHA. Okpemnn BUNagoK napanesib-
HOro MPOEKLiIOBAHHS, 3a SKOr0 HanpsiM MNPOEKUIOBaHHA S € nepneHauky-
NApHUM nnowmHi npoekuin I, we OGinbwe cnpowye nobynoBy KpecrneHHS
i MOro HambinbLW 4YacTo 3aCTOCOBYKTb Y KOHCTPYKTOPCHKiM npakTuui. Llen
cnoci6 Ha3nBalTb MPSIMOKYMHUM, abo 0pmMoO20HasIbHUM, MPOEKUIKO8AHHSIM.

MeToa opToroHanbHUX NPOEKUin 6yno Bnepwe BUKNageHo gpaHuy-
3bkuM reomeTpoM ['acnapom MoHxem, TOMy iHOAj Oro Ha3VBaTL Memodom
Motxa. Llen meTon € OCHOBHMM nNifg 4ac CKrafaHHS TeXHIYHUX KpPeCneHb,
OCKiNIbKM [03BONSA€ Hambinbll MOBHO CyaAUTU NPO PO3MipU 306paxkeHnx
npegMmeTiB. Y UbOMYy pasi He BaXKO BCTAHOBUTU CHMIBBIOHOLWIEHHA MiX
AOBXUHOW aesikoro Bigpiska AB B npocTopi 1 goBXKHOK Moro npoekuii A,B;
(puc. 4.4).
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Puc. 4.4. MeTon, OpTOroHasribHUX NPOEKL N
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AKWwo BIOPI3OK YTBOPKOE i3 MIIOLWMHOK NPOEKLUIN KyT a, TO, NPOBIBLUU
Bigpisok AB* napanenbHo Bigpi3ky A;B,, MaeMo i3 NPSAMOKYTHOIO TPUKYyTHMKA
ABB*: AB* = AB cos a abto A,B, = AB cos a.

PoarnanHyTi cnocobu npoekuitoBaHHA O03BOSIATbL O4HO3HAYHO BMKOHY-
BaTU npsiMe 3aBOaHHA — i3 3agaHoro opwuriHany OyayBaTyv MOro NPOEKUiNHI
KpecneHHs. OpHak 3BOPOTHE 3aBAaHHSA — i3 MPOEKUIMHOINO KpPEeCHEeHHs
BIATBOPUTM OpUriHam He BUKOHYETbCS OOHO3HA4yHO. 3a Takoro 306pakeHHs
(puc. 4.5) He MOXHa BU3HAYUTU He TiNbKM popMy 1 PO3MipU npeameTa,
a i Noro NONoOXeHHs1 B NPOCTOpi, TOOTO napanenbHa Npoekuis He Mae Bna-
CTUBOCTIi 06OPOTHOCTI.

M m O

Puc. 4.5. NMpobnemun opTOroHanbHUX NPOEKL N

[Ona nobynoBn 0BOPOTHUX KpecrneHb NPOEKUiMHE KPEeCneHHs A0MnoB-
HIOIOTb MOTPIOBHMMKN AaHumMu. Cnocobun OOMNOBHEHHA MOXYTb OyTU pi3HMMW,
Mwn 6ygemo po3arnsgati Tinbku ABa BUAN 0O0POTHUX KpeCneHb:

1. KoMnriekcHi KpecneHHs B OpTOroHasnbHUX NPOEKLiAX.

2. AKCOHOMETPUYHI KPECTEHHS.

4.2. KoMmnneKkcHe KpecrneHHs TOYKU

Touka HanexuTb OO0 OCHOBHUX MOHATbL reomeTpii, aki BBOAATbL 6e3
BU3HAYeHHsA. Toyka € HanMNpPOoCTILWMM reoMeTpuUYHMM obpa3omM. Touka He Mae
po3MipiB, TOMY ii 306paxytoTb YMOBHWM 3HAKOM — KpyXedykom abo nepe-
TMHOM NiHIN. Y nNpocTopi ToYka Moxe OyTu 3agaHo KoopauHaTamu, sKi
CTaHOBNMATb BiACTaHi Bi4 Hel OO0 BiAMOBIAHMX MMNOLWWH NPOEKUin. Ha kom-
NNEKCHOMY KpPeCreHHI TOYKY 3a4atoTb MPOEKLiSIMU.
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Po3rnsaHbMO xapakTepHi ocobsiueocmi KOMMNEKCHOIO KPECNEHHST TOYKN.
Hexan B nepliomy oKTaHTi 3agaHo Touky A (puc. 4.6a). llicna i npoekuito-
BaHHS | NO4ANbLLOrO BUITyYEHHA MAaeMO NPOCTOPOBE TPUKAPTUHHE (puc. 4.66),
a noTiM i KoMNNeKcHe KpecrneHHs (puc. 4.6B). Akwo BigmoBuTUCA Big obme-
XKEHHS1 | NO3HAYEeHHSA NNOLWMH NPOEKLiN, TO OCTAaTOYHO KOMMIIEKCHE KpecneH-
HA ToYkn A Byage maTtu BUrMsiA, nokasaHnn Ha puc. 4.6r.
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Puc. 4.6. KomnnekcHe KpecneHHA TO4YKU

AKWO ToYKa HanNeXxuTb OOHIN i3 NNOWMH NPOEKLiN, TO BOHa 3biraetbcsa
3 OAHie0 3i CBOIX MPOEKUiN, a ABi 11 iHWi NpOoEKUil HanexaTb BigMNOBIAHUM
KOOpAMHATHUM OCAM. AKWO TOYKa OAHOYaCHO HanexaTb ABOM NSoluHam
npoekuin abo, WO ogHe N Te came, HanexaTb OOHIN i3 KooOpAMHATHUX OCeEN,
TO ABi 11 Npoekuil 36iraloTbCa i HanexaTb Ui KOOpAWHATHIA oci, a TpeTd
3biraeTbca 3 noyaTkoM KoopauHaTt. Hanpuknag, Touka A (puc. 4.7) HanexuTb
dopOoHTarnbHIN NNOLLMHI NPOEKLIN, a Touka B — oci x.
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Puc. 4.7. HaneXHiCTb TOYKU OAHIN i3 NNOWMH NPOEKLIN

KoXHY napy NpOEKLin TOYKM NOB'A3aHO NPAMOIO, AKY Ha3nBarTb J1HIE
36'a3Ky. JliHit0 3B'A3Ky ropu3oHTanbHOI Ta NPOQINbHOI NPOEKUin y pasi
NepeTBOPEHHS MPOCTOPOBOro KPECreHHs1 Ha KOMMSIEKCHE po3puBaloTb Ha ABi
NPAMONIHIVHI AinsgHkn. JliHiT 3B'A3Ky € napanenbHUMKU BignoBigHUM Koopau-
HaTHUM ocaM. BMKopuCTOBYHOUM iHIT 3B'A3KY, 3aBXAM MOXHa 3a ABOMa Mpo-
EKLiSIMM TOYKM NoByayBaTu TPETIO.

[Ona Bu3Ha4vyeHHs npoduinbHOT npoekuii Az 3a npoekuiammn A; i A,
NOTPIOHO 3 TOYKM A, NPOBECTU iHIil0 3B'A3KY, NapanenbHy OcCi X, i BigKknacTtu
Ha Hin Big oci z BiacTaHb A, Az = A, A.. [Ina BusHa4veHHa A; 3a A, 1 Az cnif
i3 TO4YKN A, NpoBeECTU NiHit0 3B'A3KY, NapanenbHy OcCi z, | BiAKaCcTu Ha Hin Big,
oci x BiactaHb A, A; = A, As. A ansa Bu3HadeHHsa A, Tpeba npoBecTn 3 TOYOK
A; i A; 0O B3aeMHOro nepetvHy niHil 3B'A3Ky, napanenbHi, BigNOBIAHO,
ocaM X i Z.

I3 NPUNHATOT CUCTEMM MPOEKLiItOBAHHA BUNMMBAE, WO Byab-sKy i3 npo-
€KUM TOYKM BM3HAYEHO OBOMA KOoOpAuHaTaMu: TOPU3OHTaNbHY — X i Y,
dpoHTanbHy — X i z, npoineHy — y i z. Lle gossonse 6yaysaTtu npoekuil
TO4YOK 6e3nocepeaHbo 3a iXHIMK KoopaMHaTaMM.

OueBunaHo, Wo ana nobyaosn ABOKAPTUHHOIO KOMIMSIEKCHOIO KPecCreH-
HA TOYKM OOCTaTHLO nobyayesatu Oyab-Aki ABi i npoekuii. Hanbinbw 4acto
BUKOPUCTOBYKOTb [OBOKAPTUHHE KOMIMMEKCHE KPECIIEHHS, SAKe CKagaeTbCs
3 rOpM3oHTarnbHOI Ta PPOHTasIbHOI MPOEKLN.
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4.3. lNepeTBOPEHHSA KOMMJIEKCHOIO KPECsIeHHA TOYKU

Hexan y cuctemi nnowmH npoekuin I : 1, 3agaHO KOMMMeKcHe Kpec-
neHHa Toukm A (puc. 4.8a). 3agaHe KOMMMEKCHE KpecrieHHs NOoTPibHO
NepeTBOPUTU HA KOMIMJTIEKCHE KPECNEHHS B CUCTEMI NIOWMH npoekuin Iy : T,.

YBeaimo BifibHY, ane neprneHaukynsapHy ropusoHTanbHiv NIoLWmHI Npo-
ekuin My, gogaTkoBy MnowuHYy npoekuin Ny, Y pesynbTarti 1l nepepisy i3 nno-
LLIMHOIO NPOEKLin 1, CTBOPIOETLCA HOBA KOOpPAWHATHA BIiCb S; 4. [poekuonmo
Touky A Ha nnowmHy [y i Maemo 11 npoekuito As. Ockinbkn Iy L Ty,
T0 A4 As = A, A losepHimo nnowmHu [y i M, BignoBigHO, HABKOSIO OCem X i Sy 4
A0 CYMiLLEHHS i3 nnowmHoto [;.

AKwo BiAMOBUTUCA BiO OOMEXEHHA MMOWMH MPOEKUIN, TO MaemMo
KOMOGIHOBAHE KOMMIIEKCHE KPECIEHHS TOYKM A B CUCTEMaX MAOLLMH NPOEKLN
My 2 My i Ty @ My Axwo pgani Buny4nTtu npoekuito A, 3 11 JliHIE 3B'A3KY
i3 npoekuieto A; i KOOpAWHATHY BICb X, TO MAEMO KOMIIEKCHE KPECIEHHS
TO4kM A B cuctemi nnowmH npoekuin Ny : My (puc. 4.86).
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Puc. 4.8. lNepeTBOpPEHHA KOMMIIEKCHOro KpeCcrieHHS TOUYKN

|3 HaBeaeHOro MoXHa 3pobuTK Kifibka BACHOBKIB:

1. [ns nepeTBOPEHHSI KOMMJSIEKCHOIO KPECSIEHHS1 TOYKWU 3 OAHIEl cu-
CTEMWN MAOWMH MNPOEKUIN Ha iHWY MNOTPIGHO MPOBECTU HOBY KOOPAMHATHY
Bicb. I3 npoekuil Toukn, siky 30epiraloTb, MPOBECTM HOBY NiHIIO 3B'A3KY,
nepneHanKynapHy HOBIM KOOPAWHATHIW OCi, i BigKMacTM Ha Hin Big HOBOI
KOOpAWHATHOI OCi BiCTaHb, LLO AOPIBHKOE BiACTaHI Big CcTapol KOOpAUHATHOI
OCi 0 NPOEKLIT TOYKK, SKY BUITyHalOTb.
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2. B3aeMHe MONOXeHHS KOOpAWHATHUX OCen X i S;, He BNNVBae
Ha TEeXHiKy nepeTBOPEeHHS. A i3 LbOro BUNMBAaE, LLIO HOBY KOOPAMHATHY BIiCb
MOXXHa 3aBXaW OpieHTyBaTU Tak, AK Le NOTPIOHO ANS BUKOHAHHA 3aBAaHHS.

3. BigcTaHb Big NpoeKLil TOYKK, Ky 30epiratoTb, 40 HOBOT KOOPAMHATHOT
OCi TaKOX He BMMBa€E Ha TEXHIKY NepeTBOPEHHS. |3 LbOro BMMNMBaE, WO Ho-
BY KOOpPAMHATHY BiCb MOXHa NpoBOoAMTWU Ha 6yab-siKin BiacTaHi Big npoekuil
TOYKM, Ky 30epiratoTb.

4. HaBepgeHun cnoci®6 nepeTtBOpeHHsI KOMIMMEKCHONo KpecreHHa Mae
grnacmusicmb 060pomHocmi, TOOTO A03BONSE BiAHOBUTM MNOMEpPeadHE KOM-
NSIEKCHE KPECIEHHS, AKLO BIAOMO NOMOXEHHS OCi X.

5. HaBegeHun cnocid® Ao3BONsiE BECTU NEPETBOPEHHS i B MNPOTUNEX-
HOMY HanpsiMKy, TO6TO A03BOSIIE NEPEenTn i3 CUCTEMU MIIOLMH NPOEKLN
1, : I, aHanoriyHMm cnocobom y cuctemy nnowmH npoekuin M, : My Ona
LbOro focTaTHbO 6yno 6 y no4aTKkoBOMY MOSOXEHHI BBECTU MNIIOLUMHY
npoekuin My L M,. Oani cnig 6yno 6 i3 npoekuil A, NPOBECTU MiHilO 3B'A3KY,
nepneHanKynapHy HOBIW KOOPAWHATHIWM OCi S, 4, | HA HIW BigKMacTu Bigpi3oK
As Ay = AL A

6. HaBegoeHun cnoci® ponyckae OGaratopa3oBe MNeEPeTBOPEHHS KOM-
NSIEKCHOrO KpecneHHs 3 OOHIEl CMCTEMU MNOLMH MPOEKLiM Ha iHwy. [incHo,
SKWO OCTaHHIO cucTemy nnowmH npoekuin [, : [l; BBaXXaTu OCHOBHOIO,
TO 3 HEl MOXHa NepenTn B CUCTEMY MITOLLMH npoekuin [y @ s Towo.

4.4. BzaeMHe NOonoXxeHHSA TOYOK

[Bi TOYKM B NPOCTOPi MOXYTb 3arMaTn Byab-AKke B3aEMHEe MONOXEHHS,
30Kkpema 1 3biratucs. AKWo ABi Toykm B npocTtopi 3biratotbcs (A = B),
TO IXHIO CYKYMHICTb MOXHa po3rnagatm sk Oesiky HOBY TOYKY. ToAi nNpoek-
LissMW Takol TOYKM ByayTb TaKoX CYKYMHOCTI MPOEKUIN TOYOK, 4AKi 1 ckna-
AaKThb.

Omxe, 9KLWOo ABi TOYKM B NPOCTOpi 30iratoTbCsl, TO 36iraloTbCA i BCi IXHi
OAHOMMEHHI npoekuil. O4eBMOHO TaKOX, WO SAKWO ABi TOYKM B MNPOCTOPI
He 36iraloTbCs, TO B 3arafibHOMY BUNaaKy He 36iratoTbCsl i BCi IXHi OAHOMMEH-
Hi Npoekuii. Ane MOXNMBI BUNAOKW, AKLWIO TOYKM B MPOCTOpPi He 30iratoTbes,
a fesiki napu IXHix OOHOMMEHHUX NpoeKuin 3biratoTbes. Lie MOXIMBO B TUX
BUNagKax, sIKWO 3adaHi TOYKM HanexaTb OOHIM i Tin cami NpoeKLitoBanbHin
npamin, To6TO, NPAMIN, NepNeHaUKYNAPHIA Oyab-sKin NAOLWMHI NPOEKUIN. Taki
TOYKM [icTanu HasBy KOHKYypeHmHux mo4ok. OCKiNbKM € Tpu ciMencrsa
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NpoEKLUitoBaNbHUX MPSMUX, TO € | TpU BIQNOBIOHMX M CIMENCTBA KOHKY-
PEHTHUX TOYOK: 20pPU30OHMarsIbHO, PPOHMAIIbHO | MPOINIbHO KOHKYPEHMHUX.
Hanpuknag, Ha puc. 4.9 nokasaHO ropmsoHTanbHO KOHKYPEeHTHi Toykn A i B
Ta (PpOHTaNbHO KOHKYpeHTHI Toukn C i D.

A2 © ng(Dz)
B24
0 D1
o
A1=(B1) & C1

Puc. 4.9. TopusoHTanbHO i PPOHTANBbHO KOHKYPEHTHI TOYKMU

I3 ABOX KOHKYPEHTHMX TOYOK Ha MNOWMHI NpoeKkuin sudumor Oyne
Ta sKy poamiweHo gani Big uiel nnowmHn (abo, wo Te came, Gnmxkde
Ao cnocTepiraya). Hanpuknag, y HaBegeHoMy NpuKnagi Ha ropu3oHTarbHin
NNOWMWHI NpoeKUin BuamMmol Obyae Ttouyka A, a Ha (ppoHTanbHin — Touka C.
TOMY KOHKYPEHTHI TOYKM BUKOPUCTOBYIOTb AN BU3HAYEHHSA 8uUduMocMi
Ha KOMIMIEKCHOMY KPECIEHHI.

4.5. KomnneKkcHe KpecrneHHA NpaMoi

Mpama, gk i Toyka, HaneXxuTb OO0 OCHOBHWUX HEBU3HAYEHMX MOHATb
reomeTpii. NMpamMa, NOPIBHSAHO 3 TOYKOK, € reoMeTpudHum obpasom OinbLu
BMCOKOro piBHA cknagHocTi. [psima € 6e3mMexHo, ToMy Nig Yac BMKOHaHHS
Pi3HMX 3aBOaHb YaCTO BUKOPUCTOBYHOTh 1T YACTUHWN — MIPOMIHb | 8i0PI3OK.

MpomiHb — Le YacTuHa npsimoi, obmexeHa 3 ogHoro 60Ky, a BiApIi3oK —
YacTuHa npsimoi, obmexeHa i3 ABox BOKiB.

MpamMy MOXHa po3rnagatv SK CYKYMHICTb NEBHUM cnocobom poasTa-
LUOBAHMX TOYOK. I3 uUboro Bunnueae, WO Oyadb-SKYy i3 LUUX TOYOK MOXHa
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BBaXaTu efieMeHToM npsMol. Toai, BiAnNoBigHO A0 BNacTUBOCTI HAMEXHOCTI,
NPOEKLIT TakoT TOYKM ByayTb HanexaTn NPoeKLii OAHOMMEHHOT NPSIMOI.

Y 3aranbHOMy BUNagKy npsiMa € HaxurieHow 00 MSIOWUH NMPOoeEKUin nig
AOBINbHUMWU KyTamMu, TOMY 1i MPOEKUIT HA KOMMEKCHOMY KpecneHHi 0yayTb
CT@HOBUTW [OBIfbHI KYTWU 3 KOOpAWHATHUMKU ocaAMWU. Tomy 1i HasuBarTb
MpsSIMOK0 3a2alsibHo20 nosioxXeHHs1 (puc. 4.10). Mpami, nepneHankynsapHi abo
napanesnibHi nnowuHamM npOoEKLUin, HasuBarTb MPSIMUMU OKPeMOo20 [10/10-
JKEHHS.

Ax

B1 y

Puc. 4.10. NMpsima 3aranbHOro NosiIoXKeHHA

Mpami, nepneHAnKYNApHI NowmnHaM MNPoEKLiN, Ha3nBaKTb MPOEKUito-
ganibHUMU. OCKINbKA € TpWU MNOWMHN MPOEKLIA, TO € N TpU CciMencTea
npoekuitoBanbHMx npsamux. Lle eopusoHmarnbHo, ¢ppoHmarsbHO i rnpogiribHO
npoekuiroearnbHi - rpsmi, BIANOBIAHO, MepPneHAUKYISAPHI  rOPU3OHTanbHIN
(puc. 4.11a), dpoHTanbHiIn (puc. 4.116) i NpodinNbHIA NNOLWMHAM NPOEKLLIN.
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Puc. 4.11. T'opu3soHTanbHO i ppoHTaNIbHO NPOEKUitOBanNbHi npsaMmi
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[MpoekuitoBanbHy NpsAMy Ha NeprneHauKynsapHy in NIOLWMHY MNPOEKLIN
MNPOEKLiOIOTL Y TOUKY. Y Ui Touui, 06pasHo Kaxy4dn, 30MpatoTb NPOEKLUIT BCIX
TOYOK NpAMOI. ToMy Woao NepneHANKYNApHOI 1 NNOWMHU NPOEKLIN NPOEK-
LitoBanbHa npsima mae 36ipHy enacmusicmb. Ha napanenbHi i NAOWWHN
NPOEKLUIN MPOEKLitoBaNbHy NPSAMY MNPOEKLUIOITL Y NPAMi, NepneHanKynspHi
BiANOBIAHUM KOOpAMHATHUM OCAM. Bigpi3ok Takoi NpsSMOI NPOEKLiIOITE Y Ha-
TypanbHy BENUYUNHY.

[Mpami, napanensHi nnowmHamMm NpoeKuin, HasnBaKTb MPSAMUMU PIGHS.
[MpaAMKX pPiBHSA TakoX € TPWU CiIMEeNCTBa: 20puU30HmMasibHo20 (puc. 4.12), cppor-
marsnbHo20 (puc. 4.13) i npoginbHO20 piBHA. 3a3Bnyan, iX Ha3nBalTb CKOPO-
YEeHO — 20PU3OHMaIbHUMU, (bpOHMasbHUMU Ta rpogiribHUMU MPSMUMU.

A2 B2 ' As Bs
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Puc. 4.12. NMpsima ropu3oHTarnbLHOro piBHs
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Puc. 4.13. MNMpsama copoHTanbLHOro piBHA
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Bigpi3ok niHiT piBHA Ha napanesibHy 11 NIIOLWNHY MPOEKLIN NPOEKLiIOITL
Yy HaTyparnbHYy BenuuuHy, a Ha iHWIi — Yy BiApi3KK, napanenbHi BignoBiAHUM
KOOpPAMHATHMM OcCAX. AKWO NPOEKUi0 Bigpidka Ha napanenbHiv MniowmnHi
NPOEKUIN NMPOLOBXUTU OO0 MEPETMHY 3 KOOpAMHATHUMWU OCAMMU, TO CTBOPIO-
IOTBbCS KYTU HaXMIy Uiel NpaMol 40 HenapanesnbHUX 1 NIOWWH NPOEKLIN.

4.6. Cnign npamoi

CnigomM HasmBalTb TOYKY NepeTuHy (3yCTpidi) NpsiMOT i3 NIOLLMHO
NPOEKLIMN.

Ockinbkn NpaAMa 3arasnibHOro MoSIOXEHHS NepeTUHae BCi TPU MNITOLLNHK
NPOEKLUIN, TO BOHA Mae Tpu cnian: aopusdoHmarnsbHul — M, gppoHmarneHul — N
i npogpinbHuUlt — P (puc. 4.14). BignosigHo, npsima pigHS MOXe MaTu TiflbKu
ABa cnigun, a npoekuitogaribHa rnpsima — TifIbKN OONH.

]

Mz
M3 P

< i

LT,

Puc. 4.14. Cnign npamoi

Hexan y cuctemi nnowwmH npoekuin [y : [, 3apaHo Bigpizok AB
(puc. 4.15). MNpogoexmMo noro B obuasa OOKM OO0 NMEPETUHY i3 NIOLMHAMMU
npoekuin My i I, i maemo, BignoBiaHO, ropmn3oHTanbHMn M i dpoHTansHn N
cnign gesikol npamol |, akin Hanexuntb 3agaHun Bigpidok. Ockinbku cnig —
Le TouKa, sika HaneXuTb MNOLWMHI NPOEKLiN, TO oaHa ii Npoekuia 30iraeTbcs
I3 camumM cnigom, a gpyra MiCTUTbCA Ha KOOpAMHATHOI OCi.
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Puc. 4.15. Cnign KpnBOI Ha KOMMNJIEKCHOMY KpeCreHHi

besnocepeaHbLo 3 HaBegeHoro puc. 4.15 BngHo, WO Ana BU3HAYEHHS
cnigy Ha KOMMJIEKCHOMY KPEeCIeHHI 4OCTaTHLO NPOAOBXUTU OAHY i3 NPOEKLiN
NpAMOI 0O nepeTuHy 3 KOOPAWHATHOK BICCHO, @ 3 TOYKM MPOBECTU MNepreH-
AVIKYISp OO0 KOOPAMHATHOI OCi Ta BU3HAYUTM TOYKY MNEepeTuHy LbOoro nep-
NeHAuKynspa i3 NPoAOBXEHHAM APYrol NPoeKUil NPsIMOI.

4.7. flincHa BenuM4uHa Biapi3Ka i KyTU NOro Haxuny
A0 NIOLWMH NPOEKLiIN

AKWwo BiApI3OK Y NPOCTOPi 3aMMae 3ararbHe MOSIOXKEHHS, TO BiH, a Ta-
KOX | KyTW, $Ki BiH CTBOPKE i3 MNOWMHAMN MPOEKUIN, MPOEKLiOTD
i3 CNOTBOPEHHAM. TOMY PO3rnsiHbMO MOPSALAOK BU3HAYEHHS OIMCHOI BESTMYNHU
LMX KyTiB.

Hexanm y cuctemi nnowmH npoekuin Iy : [, 3agaHo Bigpisok AB
(puc. 4.16). NpoOoBXMO NOro A0 NEPETUHY i3 NoWMHaAMN Npoekuin. Maemo
HoBuM Bigpi3ok MN. [poeKkuorMMO NOro pasoMm i3 HanexHMM Nomy Bipi3KOM
AB Ha nnowmHi npoekuin My i . Maemo aBa NPSMOKYTHI TPUKYTHUKN —
M1N;N i M;M;Ns,.
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Puc. 4.16. BusHauyeHHs1 QiMCHOI BeNMMYMHMU Bigpiska
i KYyTiB MOro Haxmuny A0 NNOLWMH NPOEKLIN

Y nepwomy 3 HuUX Kyt y Toyui M; 6yaoe kytom Haxuny a Bigpiska MN
A0 rOpuU30OHTasrbHOI nowuHn npoekuin ;. I3 Toukn A nposeadiMmo npsamy,
napanenecHy M;N;, a 3 Toukn B — napanenbHy NiN,. Maemo npsamokyTHun
TpuKyTHUK ABB®, nogibHnn TpukyTHUKY MiN;N,. TomMy B HbOMY KyT y Touui A
6yae oopiBHOBaTU KyTYy a. A ocCKinbku Bigpi3ok AB € 4YacTtuHoto Bigpiska MN,
TO KyT a Oyae KyTOM Haxuny Ao ropu3oHTasribHOI NNOLWMHN NPOEKUIN | Bigpi3ka
AB. TlinoTeHy3a uUbOro TPUKYTHMKA € [OINCHOK BenuynHow Bigpiska AB.
OpgHum i3 kaTeTiB TpukyTHUKaA ABB° € Bigpisok AB°, WO OOpPIiBHIOE Bigpi3Ky
A;1B;i, TOBTO ropusoHTanbHiM NPOEKUil 3agaHoro Bigpiska. [pyrum KaTteTtom
€ pisHnusa Bucot BB° Tovok A i B, TOBTO pi3HMUA BigCTaHEN LMX TOYOK Bif
rOpM30HTarbHOT MMAOWMHN NPOEKLIN.

AHanoriyHo B TPUKYTHUKY M;M,N, KyT y Touui N, € KyToM Haxuny B
Bigpizka MN 0o dpoHTanbHOI MMAOWMHU NPOEKUIn. 13 Toukn B nposedimo
npamy, napanensHy M);N,, a 3 Toukm A — napanenbHy M;M,. Maemo
NPSAMOKYTHUIA TPUKYTHUK ABA®, nogibHnn TpukyTHUKY MiM,N,. ToMy B HbOMY
KyT y Touui B 6yae gopisHoBaTn KyTy B. A OCKiNibKM Bigpi3ok AB € YaCcTUHO
Bigpiska MN, 1O kKyT B 6yae KyTOM Haxuny OO (PPOHTaANbHOI MNMOLWNHK
npoekuin i Bigpiska AB. lNnoTeHys3a UbOro TPUKYTHUKA € OINCHO BENNYNHOK
Bigpiska AB. OgHum i3 kaTeTiB TpukyTHMKa ABA® € Bigpisok A°B, wo aopis-
Hto€e Biapi3ky A,B,, TOB6TO dopoHTanbHOI NPOEKUil 3agaHoro Bigpiska. Opyrnm
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KaTeToM € pisdHnus rmndnH A°A Todok A i B, ToOTO pi3HMUA BiacTaHeEN UuX
TOYOK Big OpOHTasIbHOI NAOWMHN MPOEKLIN.

Omxke, ONA BM3HAYEHHs OINCHOI BENUWYMHM Bigpi3ka npamol abo KyTa
MOro Haxuny A0 ropu3oHTanbHOl abo (POHTaNbHOI MAOWMHU NPOEKLN
AocTaTHbO NobyayBaTU Ha KOMMMEKCHOMY KPECSEHHI TPUKYTHUK, KOHIPYEHT-
HUIA TpUKYTHUKY ABB°® abo ABA®.

4.8. NepeTBOPEHHSA KOMMMEKCHOro KpecrieHHs NpsAMol

LLlo6 y HOBiM cuctemi NNoWMH NPOEKUIN Bigpi3OK 3aranbHOro nono-
XEHHS 3aiMaB MOJSIOXKEHHS Bigpi3ka piBHSA, NOTPIOHO, Wo6 gogaTtkoBa nno-
LWMHa npoekuin 6yna nomy napanenbHol. BogHoyac KOHCTpyKUist cnocoby
3aMiHM NMOWMH NpoeKUin noTpebye, wob pgogaTkoBa MMOWMHA MPOEKUin
6yna nepneHAnKYNsSpHOK O4HIN 3 OCHOBHUX NITOLLMH NPOEKLLIN.

Hexan y cuctemi nnowuH npoekuin My : M, (puc. 4.17) 3apgaHo Bigpi3ok
3aranbHoro nonoxeHust AB. Toai ans Noro NnepeTBOPEHHS Ha BiAPI30K PiBHS
aogaTtkoBa NnowmHa NpoekLUin Mmae Oyt ogHOYaCHO naparnenbHOK BiApi3Ky
i NepneHaAnKYNApHOK nnowmHi npoekuin N, abo ;. [Ans BU3Ha4YeHOCTi po3-
rMSHbMO ApYrMn BUNagokx.
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Puc. 4.17. NMepeTBOpPEeHHA KOMMSIEKCHOIO KPeCrneHHA NpsiMoi

Ha 6yab-skin BigcTaHi Big Bigpiska BBeAiMO napanesnbHy Nomy i nep-
neHaukynapHy [y gogaTtkoBy nnowmHy npoekuin My Tenep y cuctemi nno-
lWMH npoekuin My : N, Biapizok AB 3anmae nonoxeHHA Bigpi3ka piBHA.
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[Mpoekutormo Bigpisok AB Ha nnowuHy [, i, NOBEPHYBLUM OCTaHHIO HaB-
KOM0O HOBOCTBOPEHOI KOOPAMHATHOI OCi S;4 40 CYMiLLEeHHS i3 nrowwmHow [y,
MaeMO KOMIJIEKCHE KpecrneHHs Bigpidka AB B cucTemi MNnowuH MNpOoeEKLin
M, : 4. BogHoyac BM3Ha4aloTb i KyT Haxuny 3agaHoro Bigpi3ka OO ropu-
30HTanNbHOI NOLUMHN NMPOEKLIIN.

Akwo BBeCcTM OoOaTKOBY MOWKMHY npoekuin s napanensHO Bigpi3ky
AB i nepneHgukynapHO opoHTanbHin NnowmHi npoekuin Iy, To Bigpi3ok AB
byae 3anMmMaTh MONOXEHHSA BiApi3ka PiBHA B CUCTEMi MNNOWMWH MPOEKUiN
[, : Ms. BogHo4yac BM3HayaTth i KyT Haxuny 3agaHoro Bigpiska oo poHTanb-
HOI MSIOLLNHM NPOEKUIN.

OTxe, Ansa nepeTBOPEHHS KOMMIIEKCHOrO KpecneHHs npsmol (abo 1i Big-
pi3ka) 3arasibHOro MOJSIOXKEHHSA Ha KOMMJSIEKCHE KPECHEHHS MPsIMOI PiBHS,
AoCTaTHbO Ha Oyab-AKiM BiACTaHi Big OAHIEl i3 MPOEKUIM NPSMOI NPOBECTU
napanenbHy I HOBY KOOpAMHATHY BiCb i NEPEeTBOPUTU KOMIMIEKCHE KPEeCSeH-
HA OyOb-AKMX ABOX TOYOK, SKi HanexaTb Uil Npsimin.

LLlo6 y HOBin cucTemi NNowmMH NPOEKLiIN NpaAMa piBHA 3aMmana nosno-
XEHHS1 NMpPOEKUitoBanbHOI NpsiMoi, NOTpibHO, Wwob gogaTkoBa NnouwmHa npo-
ekuin 6yna nepneHguKynsapHoOO 3agaHin NpsAMin Ta OAHIEID 3 OCHOBHUX Mfl0-
LWKH npoekuin (puc. 4.18). MNpoekutonmo Biapi3ok AB Ha NMOLWMHY NMPOEKLIN
[, i, NOBEPHYBLUM OCTaHHIO HABKONIO HOBOCTBOPEHOI KOOPAWHATHOI OCi Sj 4
A0 CyMilLeHHS i3 nnowmHoto [, MaeMo KOMMMEKCHe KpecneHHs Bigpiska AB
B CcUCTEMI NNoLwuH npoekuin M, : My.

S2.4
B2
S2.4
A2
M
M4
A4=B4 L
M
A1 B1

Puc. 4.18. NepeTBOPEHHA KOMMJEKCHOro KpecreHHs
NPSAMOI 3arasibHOro NOJIOXKEeHHS Ha KOMMJIeKCHe KpeCcneHHA
NPAMOI piBHA
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OTmxe, ONA nNepeTBOPEHHA KOMMSIEKCHOrO KPECHEeHHs MpsaAMOl PiBHSA
Ha KOMMIEKCHe KpecClieHHA NPOEKLitoBanbHOT NPAMOI JOCTaTHLO BBECTU HOBY
KOOpOVHAaTHY BiCb, NepneHaVKYNApHY Ti NPOEKUIl NpsMOol, sika He € napa-
NesibHOK OCHOBHIM KOOPAWHATHIN OCi, | NepeTBOPUTN KOMMIIEKCHE KPeCITEeHHS
ByOb-aKNX ABOX TOYOK, SKi HanexaTb 1.

4.9. BzaeMHe po3MileHHA NPAMOI 1 TOYKU

AKWO ToYKka HanexuTb NpsiMiin, TO BCi 1l NPOEKLIi, BIANOBIAHO OO0 Bna-
CTUBOCTI HanNeXHocCTi, HanexaTb OQHOMMEHHIN NpPOoeKLii npamol. Hanpuknag,
yci npoekuil Todok A, B i C (puc. 4.19) HanexaTb OOAHOWMEHHIN NPOEKLl
NPAMOI @, TOMY Ui TOYKN Hanexartb 3ragaHiv npamin.

E1

a1 /é (C1)=D1 ——

A1 B

Puc. 4.19. BsaeMHe po3MilLeHHA NPAMOI U TOUYKHU

AKWOo ToYKa He Hanexutb MNpsaAMmin, TO B 3aranbHOMY BUNaAKy BCi
1T NpOEKLiT He HanexaTb OOQHOMMEHHIN NPOoEKLiT NpAMOT (Hanpuknag, Tovka E).
OpHak y gedknx Bunagkax ofHa i3 NPOEKUIN TOYKM MOXEe HarnexaTu OLHO-
MMEHHIN npoekUil npaMol. Toai U TOYka KOHKYpye 3 BignoBiOHOK TOYKOH
npamol. Hanpuknag, Todyka D ropusoHTanbHO KOHKypye 3 Todkoto C, ska
HaneXxuTb Npsamin a.
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I3 HaBegeHOro padiwle BUMMKMBAE, WO ANS PO3B'A3aHHA NMUTAHHSA MNpo
B3aEMHE TMOJSIOKEHHS TOYKM Ta MNPSIMOI 3arafibHOro MoSIoXKEeHHA O0CTaTHbO
po3rnagy OBOX MPOEKUiM, a ANs po3B'A3aHHA NUTAHHA NPO B3aEMHE MOSo-
XXEHHSA TOYKM Ta NPSMOI OKPEMOro MOMOXEHHS MNOTPIOHO PO3rNAHYTU TpU
NPOEKLT.

4.10. B3aeMHe NONoOXeHHS NpAaMUxX

[Bi npsimi B NpocTopi MOXYTb repemuHamucs, ©yTun napanesbHUMuU
abo cxpewysamucs.

AKWwo OBi NpsiMi B MPOCTOPI NEPETUHAIOTLCSA, TO € IXHS 3araribHa Toudka
K, SKy HasuBaloTb TOYKOKW riepemuHy npsmux. Bigomo, Lo KOXHY napy
NPOEKLUIN OOHIET N TiEl caMOl TOYKM MOB'A3aHO NiHIED 3B'A3KY. A OCKISTbKU
LIS TOYKa 0QHOYACHO HanexuTb 060M NpaMUM, TO Ti NPOEKLIT NexaTb Ha nepe-
TUHI OAHOVMMEHHUX MPOEKLIN NPAMUX.

Omxe, 03HaKOK CIYHUX MPSMUX HA KOMIIIEKCHOMY KPECIIEHHI € Te, WO TOY-
K/ NepeTnHy OQHOMMEHHUX NPOEKLIN NPSMUX MOB'A3aHO NiHIAMMW 3B'A3KY.

3a B3aEMHOr0 nepeTunHy NpAMUX CTBOPHOETLCA aeskun Kyt O (puc. 4.20).
[N BU3Ha4YeHHA NOro OiNCHOI BENTMYMHU OOCTaTHLO NEPEeTBOPUTN KOMMSIEKCHE
KpPECNEHHA TakMm crnocobom, Lwob y HOBI CUCTEMI MAOLWMH NPOEKLi 0OnaBi
3afaHi npsMi 3aMmarnmu rnosioXXeHHsS NPAMMUX OQHOro 1 TOro camoro piBHA. KyT &
Moxe 6yt B mexax Big 0 go 180°. Axkwo & gopisHoe 0 abo 180°, To Npsmi
30iratloTbCcs. A Lle 03Havae, WO Ha KOMMMEKCHOMY KpecrieHHi 36iratoTbCsl BCi
IXHI OQHOMMEHHI NPOEKLII.

MnA2 K2 D2
C2

X1,2

A D1

B1

C1

Puc. 4.20. B3aeMHMI nepeTUH NpsIMUX
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3agaHi Bigpi3ku € Bigpiskamu o4HOMo 1 TOro caMoro NpodinbHOro piBHS
i MOXyTb abo nepeTtunHaTucsa, abo 6yTn napanenbHumu. Nobyaymmo npo-
dinbHi Npoekuil 3agaHnx Bigpi3kiB. OCKiNbKM BOHM NepeTUHAOTLCH, TO B NpO-
CTOpi NepeTnHalTbCA 1 caMmi Bigpiskn. Akwo kyT 6 = 90°, To NpsiMi € B3aEMHO
nepneHanKynapHMMu. BogHoyac 3Ha4yHUKW iHTEepec CTaHOBMATb YMOBM,
3a AKUX Leun KyT NPOEKLiOTb Yy AINCHY BenndnHy. Lli ymoBuM pernameHToBaHO
TEOPEMOIO: NPSIMUN KYT NPOEKLIIOITDL Y HaTypasribHy BEMYUHY TiNbKKU B TOMY
pasi, AKLWOo xo4a 6 ogHa 3 NOro CTOPIH € NapanenbHOK MAOLLWHI NPOEKLIN.

Hexan 3agaHun kyt ABC (puc. 4.21) i noro ctopoHa AB € napanenbHo
nnowmHi npoekuin My. 3a ymosoto, AB L BC i AB L BB1. Tomy Bigpisok AB
€ nepnengukynapHum nnowmHi BCCiB;. Ane ockinibku BiH € napanensHum
nnowwmHi My, To AB || A;B; ockinekn A;B; Hanexutb uin nnowuHi. Ane Togi
A;B; € nepnengukynapHum nnowmHi BCC, B, 3Bigkm Bunnueae, wo A;B; L B,C;.

A2 B2
C2
X1,2
B1
4
C1
A1

Puc. 4.21. MNMpoekKuitoBaHHSA NPAMOro Kyta

Hacnidok: NnpaAMUIA KyT NPOEKLiOITbL Y AINCHY BEMMYMHY HA TY NAOWUHY
NPOEKLiN, SKi € napanenbHo xo4ya 6 ogHa 3 NOro CTOpIH.

Akwo npsAmMi B NpocTopi € napanefibHuMKn, To, SiK BUNSMBAaE i3 Brac-
TMBOCTI 30epexeHHs napanesibHoCTi, OyayTb napanenbHUMK i BCi IXHI OOHO-
MMEHHI npoekuii. BogHoyac B okpemoMy BuUnagky geski O4HOUMEHHI MPOEKLT
MOXyTb 3biratucsa. Lle moxnmBo TOAi, KONU obuasi npsiMi po3TalloBaHO
B OAHIM i TiKn camin npoekuitoBanbHi (TOBTO NepneHanKYNsApHIn MAOWMHI
NPOEKLiN) NNOLLMHI.
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Hanpuknag, sigpiskn AB i CD (puc. 4.22) HanexaTb NSOWMHI 2, nep-
NEeHONKYISPHIA TOPU30HTanbHIM NNoLWMHI Npoekuin M;. 3ayBaxmo, Lo i3 ABOX
umx Bigpiskie Ha [1; 6yge suaummum Bigpi3ok AB, ockinbkn 6yab-sika Moro
TOYKa rOpU3OHTaNbHO KOHKYpye 3 BignoBigHOK Toudkow Bigpiska CD i mi-
CTUTbCS BOAHOYAcC Gnmxkye oo cnocrepiraya.

Omke, O3HaKo napanesibHUX MPAMUX Ha KOMMNEKCHOMY KPECMEeHHi
B 3arafnibHOMYy BMWMagKy € B3aeMHa napanernbHiCTb YCiX MOro Og4HOMMEHHUX
NPOEKLIN.

Puc. 4.22. Mpoekuii napanesibHUX NPAMUX

[na BW3HA4YeHHA BiACTaHi MK napanefibHUMM NPSMUMKA  OOCTaTHbO
NepeTBOPUTU KOMMIIEKCHE KPECMNEHHS TakuM Ccnocobom, Lwob y HOBIN CUCTEMI
NSIOLWH NPOEKLIN 3adaHi NpsiMi 3arMMany nNpoekLitoBarnibHe NOSIOXEHHS.

[NepexpecHumu Ha3nBaKTb MPAMI, SKi HE € napanenbHUMU | He nepe-
TMHaTbCA (puc. 4.23). Ha KOMNIIEKCHOMY KpeCreHHI OQHOWMEHHI MpOeEKLil
TaknxX NPSMUX MOXYTb NepeTUHaTUCH, ane TOYKM IXHbOro NepeTuHy He ne-
XaTb Ha OAHin niHil 3B'a3ky. [Mobyaynmo npodinbHi Npoekuil 3agaHux
BiAPI3KIB | NepekoHanMocs, Lo TOYKMU NepeTuHy poHTanbHUX i NpoduifibHNX
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NPOEKLIN 3afdaHnX BIOpPI3KIB He nexaTb Ha OAHIN IiHii 3B'dA3Ky. |3 uboro
3po0biMO BMCHOBOK, L0 3adaHi Bigpi3Kku € NepexpecHMN.

D2 D3

A B3
A A | B2 A§<
I = 1 703

x - -
D1 O/ y
v
A1
i N B+
C1
L

Puc. 4.23. NepexpecHi npami

3ayBaXkMO, L0 TOYKM NEPEeTUHY OOHOMMEHHUX MPOEKLIN nepexpecHnx
NPAMUX € KOHKYPEHTHUMW TOYKaMM LWOLO TiEl UM TIiEl MNOLMHN MPOEKLIN
i TOMY MOXYTb ByTW BUKOPUCTAHUMW 419 BUSHAYEHHS BUOAUMOCTI.

HankopoTLLO BiACTaHHIO MK NepexpecHUMU NPAMUMIN € TXHIN 3aranb-
HUA nepneHaukynap. Onsa noro BM3Ha4YeHHS OOCTaTHbO MEPEeTBOPUTU KOM-
NNEKCHE KPECNEHHS TaknMm crnocobom, wob y HOBIN CUCTEMI NAOLINH NPOEK-
Lin ogHa i3 3a4aHuX NpsSiMMX 3anmMarna npoeKuitoBanbHE MNOSTOXKEHHS.

MNMpakTnyHa cknapgoBa Ao nigposainy 4
BiactaHb Big Touku oo nnowuHu. NMapanenbHicTb NNOLWMWH

MeTa — HabyTTa yMiHb BU3HAYEHHSI B3AEMHOMO pO3TallyBaHHSA NPSIMUX
Ta NMOLLMH.

3aBpaHHA 1. BusHauTe:
1) BigcTaHb Big Toukn D go nnowwmHm 6 ABC;
2) nnowuHy Q, napanensHy nnowmHi 6 ABC Ta BigoaneHy Big Hel
Ha BiAcTaHb dg / 2;
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3) BMOMMICTb nepneHaukynspa a Ta nnowuHn Q woao nnowmHn 6,
obmexeHol TpukyTHnkom ABC.
3agaHo koopauHaTth Todok A, B, C ta D.

BukoHaHHS 3aBOaHHA
(Mpwviknag, BUKOHaAHHSA 3aBOaHHA NOKasaHo Ha puc. 4.24)

1. Nobyaynmo nnowuHy 8 ABC i Touky D 3a KoopanHaTamm TOYOK.

2. [Ins BU3HA4YEeHHSA BIACTaHI Big TOYKM OO MAOWMHW OMYCTIMO MepneH-
ankynsap | 3 Toukm D Ha nnowwHy 6 ABC, BUKOpPMCTOBYHOYM YMOBY Mep-
NeHONKYINAPHOCTI NPAMOT Ta MIOLWMHN, ika BCTAHOBIIIOE, WO NpsmMa, nepreH-
AVKYNsipHa MAoLWmHI, Byae nepneHauKynsapHOK ABOM MPSAMUM L€l NAOLWNHN,
LLIO nepeTuHaTbCsA. AK ABi NpsiMi 6epiMo ropmu3oHTarnb i PpoHTanb, OCKiNbKK
nig Yac nobynoBu nepneHanKynsipa 4O ropu3OHTanNbHOT MAOLWMHN NPSMI KyTK
NPOEKLINMO ©e3 cnoTBOPEHHSA. Y HaBedeHOMY npuknagi | — nepneHankynap
no nnowmHn ABC, omxe — I L hy, a l, L f,. Tlicna Toro 9k nepneHaukynsp
nobygoBaHo, MOTPIOHO BU3HAYUTM TOYKY MKOr0 NEPETUMHY i3 MMOLMNHOK
TpukyTHUKa K, yBoasumM OONOMIKHY nrowmHy 2. BigctaHb Big TOYKM A0 nno-
WwnHKn d = DoKy BU3HA4YMO cnocoboM NPSIMOKYTHOIO TPUKYTHUKA.

3. MapanenbHy nnowuHy Q 3aganmMo ABOMa CiYHUMMK NpsSMUAMK a i b,
LLIO NPOXOAATb Yepe3 TOYKy L, posTawuoBaHy nocepeauHi Bigpiska npsmoi DK.
BukopuctoByBatn ymMoOBY napanenbHOCTi ABOX MIIOLWMH, fika BCTaHOBIIIOE,
WO ABi MMOWWHW € napanenbHUMW, SKWO ABi NpaAMi, WO NepeTuHarTbCs,
OAHIET NNOWMHM, BiANOBIAHO, € NapanenbHUMN ABOM MPAMUM, WO NepeTuHa-
I0TbCS, APYrol NAowWuHK. Y uboMy npuknagi — a; || A:By; as || A:B»; by || B1Cy;
b, || B.C..

4. Bngumictb reomeTpuyHux obpasiB Ha KPEeCneHHi BM3Ha4Mo Cro-
cobOM KOHKYpPEeHTHUX TOYOK Yy npuknagi 3asgaHHa — Todkm N i C. Tlig yac
0OpPMIMEHHS KPECMEHHA Cchnig yBaXaTtu, WO nnowmHa 6 € obmexeHow
TpukyTHMkom ABC, nnowuHa Q — gBoma npomMeHamu a i b, wo Buxogatb
i3 TOYkM L.
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Puc. 4.24. NMpuknag BUKOHaHHA 3aB4. 1

3aBaoaHHA 2. BusHauTe:

1) 6araTorpaHHuk 8 ABCD;

2) BiacTtaHb dg Mixk ABOMa pebpamu baratorpaHHuKa, WO CXPELLYOTHCS,
| NOro NPOEKLIT METOAOM 3aMiHWU NSTOLWUH MPOEKLIN;

3) BENUYUHY KyTa Qo MK CYMDKHUMW rpaHsiMn BaraTtorpaHHuka.

3agaHo koopauHaTtu Todok A, B, C, D.

BukoHaHHS 3aBOaHHSA
(Mpwuknag BUKOHAHHA 3aBOaHHSA NOKa3aHo Ha puc. 4.25)

1. baratorpaHHnk ABCD nobygynmo 3a koopauHaTamy ToYoK. Buawm-
MiCTb pebep BM3HAYMO 3a AOMNOMOIro KOHKYPEHTHUX TOYOK.

2. [ns Bu3HaveHHa BiacTaHi do MK pebpamu, WO CXpeLLyrTbCs,
KOMMNSIEKCHE KPECMEHHA MNepeTBOPiMO TakK, WoO OAHe 3 HUX 3anHANo
NOSIOXKEHHS MNpOoeEKUitoBanbHOI NpsMin (y Npuknagi nokasaHo BU3HAYEHHS
BigCTaHi MK pebpamu, wo cxpewytotecd, AC i BD). lNepeTBopeHHs

88



KpeCneHHa BUKOHaWMO Tak, wob pebpo BD nicns nepeTBopeHHs 3anHANO
NpoeKLitoBanbHe MOMOXEHHS. | ToMy BBOAbMO HOBY nnowwuHy [14 || BD
(X14 || B1D1). KoopanHatu B HOBY nnowmHy [, 6epimMo i3 3amiHeHoi M,. [MoTim
yBOOAbMO LWe ogHy HoBy nnowwuHy s L BD (Xs5 L BsD4). Cnig 3BepHyTU
yBary, Lo KoopauHaT Anst HoBOI nnowmHK Ns 6epimo i3 3amiHeHol ;.

3. [na BM3HAYEHHA BESIMYMHU KyTa @ MDK CYMDKHUMUW TrpaHaAMU
KOMMJSIEKCHE KPECIIEHHS1 NEPETBOPIMO TakMM Ccnocodbom, WWob rpaHi 3anHsanu
NpoeKuitoBanbHe MNONOXeHHs. Pebpo, 3aranbHe Ons CyMiKHUX rpaHen, Mae
3aMHATU TaKOX MpPOEKUitOBanNbHE MOMNOXEHHS. TOMY BU3HAYEHHS KyTa @
Tpeba 34iNCHUTN 0QHOYACHO 3 BU3HAYEHHAM BiACTaHi MK cXpeLlyBaribHUMU
pebpamu. Y npuknagi BUKOHaAHHS 3aBOaHHA MOKa3aHO BU3HAYEHHSA KyTa @q
M rpaHamm BCD ta ABD.

4. Tpoekuil BiaCTaHi BU3HAYMO 3BOPOTHMUM MPOEKTYBAHHAM Ha 1, Ta [,
(N4K4; N1Ky; N2Ky).

Puc. 4.25. NMpuknag BUKOHaHHA 3aBA. 2
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KOHTpONnbHI 3anuTaHHA Onig camonepeBipku

1. Aki KoopAnHaATN Ha KPECHEHHI BM3HA4Yal0Tb rOpU3oHTarbHy Ta OPOH-
TanbHY NPOEKLil TOYKN?

2. Sk BM3HAUYMTM MNOSIOXKEHHS TPEeTbOl MPOEKLil TOYKM Ha Ge3BiCHOMY
KpecneHHi, SKLWOo BigoMi ABi Tl NpoeKUiT Ta TPU NPOEKLiT IHLLIOT TOYKN?

3. JanTe cnocobu BU3Ha4YeHHS chnigiB NpsiMol Ta NOLWNHN.

4. Aki NiHil NOOWWMHN Ha3nBaKTb FOMIOBHUMMW, NEPENiYiTb XapaKTepHi
PUCK NPOEKLIN LUUX NiHIN?

5. Aki NpsAmi Ta NNOWMWHM Ha3MBalOTb MNPOEKLUiIOBaNbHUMK, Y HYOMY MO-
ndarae BiAMIHHA pyca IXHIX OPTOroHanNbHUX NPOEKLIN?

PekomeHpgoBaHa nitepartypa: [4; 5; 7].
5. MNepepi3 NnoBepXOHb

MeTa — gaTy BM3HAYeHHS HasiBHUX MeToniB nobynoBu MiHin nepepisy
MOBEPXOHb NSIOLLMHOO Ta nepepisy NoOBEPXOHb MiX cOB0H0.

MpodchecinHi KOMNETEeHTHOCTi: 34aTHICTb 3acTocOBYyBaTM 3HAHHS
B NPaAKTUYHMX CUTyauidax; 30aTHICTb yxBantoBaTh e(eKTUBHI TEXHIKO-eKOHO-
MiYHi pilUEeHHA CTOCOBHO peani3auii KOHKPEeTHOro MPOEKTY BUOABHUYO-MOSTI-
rpadivHoOl IANbHOCTI B MeXax BMAABHUYMX, BUPOOHMYMX NAaHiB Nignpuem-
CTBa; po3pobrfieHHA HOpPMAaTMBHOI Ta TEXHIYHOI QOKYMEHTaUil BUPOBGHMYOro
npoLecy BUrOTOBJIEHHS MPOAYKLil.

5.1. MNepepi3 noBepxHi NSIOWMHOIO

[Mig yac nepepidy NOBEPXHi NSIOLLMHOK CTBOPKETLCA MM/10CKa JiHis, sKa
B 3arasibHOMy BUMagKy MOXe MICTUTU SK NPSMOMIHINHI, TaK i KPUBOSIHIMHI
AINSHKA 1 0OQHOYAaCHO HanexaTtu | NoBepXxHi, i nnowuHi. Lito niHito HasnBawTb
JiHiE0 rnepepisy no8epxHi nNaoWUHOK, a BiACIK NNOWWUHN, OOMEXEHNN HEel —
rnepepizoM rnogepxHi abo npocmo rnepepizom. Ak i Oyab-AKy niHit0, MiHio
nepepisy MOBEpxHi NIoWwmMHOW 6yaylTb MO OKpemux Toukax. Lli Toukw,
3a3Bu4yan, BM3HA4alTb 3a AOMNOMOro NIowwmH-nocepeaHukie. Cepen Takux
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BUKOPUCTOBYIOTb MIIOWNHK, SAKI Nig 4Yac nepepidy 3 MOBeEpxXHeK [alTb
rpaciyHO HambinbwW npocTi MiHil. HanvacTiwe sk nnowmHU-nocepeaHnku
BUKOPUCTOBYIOTb MNPOEKLitoBanbHi NMAOWMHM Ta NMAOWMHK piBHA. [lopagok
BU3HAYEHHS CMifIlbHUX TOYOK i3 OOMOMOrol MNSOWUHN-NOCEPEeaHMKA TaKun.
[Mepepixxmo nosepxHio O (puc. 5.1) i 3agaHy nnowuHy W nnowmHoto-noce-
pegHukom T.

Lla nnowmHa nepepixke noBepxHio O no gesikin niHii m, a nnowmHy W
no npamin a. Toukn K; i K,, ski CTBOpPHOOTBCA Nig 4Yac NepeTuHy niHil m
i NpsAMOT a, OAHOYacHO HanexaTtb i nosepxHi ©, i nnowwuHi Y n Tomy
HanexaTtb IXHi niHil nepepidy |. Akwo onucaHy npouenypy nNOBTOPUTH
B6aratopa3oBo (TO6TO B3ATU CIMEACTBO MNJSIOLMH-NOCEPESHMKIB), TO MOXHa
BU3HAYNTU TaKy KifIbKICTb TOYOK Kj, 3'eQHaHHA SKUX NIaBHOK KPMBOLKO MIHIED
[03BONUTL i3 AOCTaTHIM CTyrneHeM TOYHOCTI NobyayBaTh LWyKaHy niHito |.

Puc. 5.1. MobyaoBa niHii nepepisy noBepxHi
3a 4ONOMOroo NJIOWMUHU-NocepeaHnKa

Akwo noeepxHa © abo nnowmHa W Ha KOMMMEKCHOMY KpEeCIeHHi
3anmaloTb NpoeKuitoBarbHe NOIoOXKeHHs, To nobyaosa niHil nepepisy 3Ha4yHO
CNpPOLLYETBLCSA, OCKIiNbKM BigNoBiAHO A0 36ipHOI BNAacTUBOCTI 0AHa i3 NPOEKLUin
Liel niHil 36iraeTbCs 3 BUPOMXKEHOK MPOEKLUIED MOBEPXHI abo MNMOLMHMN.
Y ubOMy pasi BCi iHWI NpoeKuil MiHii nepepidy OyaytTb, BUKOPUCTOBYHOUU
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BNACTUBICTb HaNEeXHOCTI MiHil noBepxHi. ToMy, SKLLO i NOBEPXHS, i NnowmHa
3a YMOBOW 3aliMaloTb 3arasnibHe MOSIoXKeHHs, TO nepen nobyaoBoOw JiHil
nepepisy OOUifIbHO NepeTBOPUTU KOMMIIEKCHE KPEeCNEeHHA Taknm crnocobom,
lWOO y HOBIN CUCTEMI NMIOLWMH NPOEKUIN xo4a 6 OoOMH i3 3agaHUX reoMeT-
pU4HNX 0OpasiB 3arMaB NPOEKLitOBaIIbHE MONOXEHHS.

[Nepepi3 € giOcikom rowuHU. TOMy NOro AiNCHY BENTMYNHY BU3HAYaOTb
3a JOMNOMOroH0 NepeTBOPEHHS KOMIMITEKCHOIO KPeCneHHs.

Po3rnsHbemMo nobyaoBy NPOEKLil Ta BU3HAYEHHS QiMCHOI BENUYMHU Nepe-
pidy noBepxHi obepTaHHs © dpOHTaNbHO MPOEKLiOBANbLHOKW MMAOWMHOW T
(puc. 5.2).

Puc. 5.2. MobyaoBa nepepi3zy noBepxHi obepTaHHA O
(ppOoHTaNbLHO NPOEKUiItOBaNbLHOK NSIOWMUHOK T

JTiHia nepepi3y NOBepXxHi NIOWMHOK OAHOYACHO HaNEeXUTb i NOBEPXHI,
| NNOLWMHI. A OCKIiNlbKM BOHA HaneXxuTb NPOEKLitoBaribHIN MAOLWMHI, TO 1T OPOH-
TanbHa NpPoeEKLis a, € BigoMow. ToMy 3aBaaHHs 3BeieHOo 40 nobynosu i ro-
PU3OHTasbHOI Ta PPOHTAsIbHOI MPOEKLiN.
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PesynbTatom nepepisy KpMBONiHINHOI NOBEPXHI NAOLWMHOW Byae KpmBa
niHia. Tomy i Npoekuil 6yaytoTb N0 OKpeMmnx Tovkax. OCKifbKM NiHia nepepisy
a HanexuTb MoBepxHi ©, TO ANA BU3HAYEHHHA TOPU3OHTANbHUX MPOEKUin
TOYOK, L0 HanexaTb i1, AOUiNbHO BUKOPUCTOBYBATW napareni nosepxHi. Onsa
Lboro BMbepiMo Ha ppoHTanbHIN NPOoEKLiT NiHiT pag To4ok. Ak onopHi 6epimo
eKkcTpemMarnbHi To4kn 1 i 4, Toukn Ha ekBaTopi 2 i 6, a Takox To4kM 3 i 5 Ha oci
cuMeTpil PpOHTanNbHOI NPOEKLIiI NOBEPXHi. Bu3HayammMmo 1xXHi ropmsoHTasnbHi
npoekUii. [Ina yTOYHEHHS NiHiT nepepidy Mk OnopHUMK BUOBUPANMO LOBINbHI
TOYKM Ta BM3HA4YaWMO IXHi roOpu3OHTanbHi Npoekuii (Ha puc. 5.2 Ui TOYKM
He nokasaHo). lNoegHaBLIM OQHOMMEHHI NPOEKLii BCiX ONOPHUX i 4OOATKOBUX
TOYOK NMAaBHUMWU KPUBUMW JiHISIMW, 3BaXkal4yM Ha BUOMMICTb, MAeEMO ropwu-
30HTasIbHY NPOEKLi0 NiHiI nepepidy a;. byayMmo npodinbHy Npoekuito as
LLYKaHOT JTiHil.

[incHy BennunHy nepepisy BM3Ha4YanMo 3a 4OMNOMOroK NnepeTBOpPEeHHS
KOMMNSIEKCHOro KpecneHHs (puc. 5.3). [Ona uboro 4epes LEHTP TOPU3OH-
TanbHOI NPOEKLIT NOBEPXHI NPOBEAIMO KOOPAWHATHY BICb X, YBOAbMO HOBY
KOOpOVHATHY BICb S, 4 | MEPETBOPIMO KOMMMEKCHI KPECIEHHS BCIX OMOPHUX
| JOoAaTKOBUX TOYOK. 3'€AHYMMO BU3HAYEHI TOYKM MNNABHOK KPUBOK M MAEMO
LLUYKaHUW nepepis.

m1 21

Puc. 5.3. BU3HayeHHs QIUCHOI BeNIMMUHU nNepepisy
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MobynoBaHe KOMMIIEKCHE KpecneHHA Mae HEBMOPSAAKOBAHUIA XapakTep.
Liboro 34ebinblioro MOXHa YHUKHYTW, SKWO Ans nobygoBu nepepisy
BUKOPUCTOBYBATW CMOCI6 3aMiHW NIIOLWNH NPOEKLIN Y HESIBHOMY BUNSAAI.

[Mo300BXHI  pO3MipU  nepepidy NPOEKUiOITL Y  AIMCHY BeNUYUHY
Ha OPOHTasbHY NJIOLWMHY MPOEKLIiN, @ NnornepeyHi — Ha ropu3oHTanbHy. Tomy
B MMOLWWMHI nepepidy yepes Touky 1 npoBediMmo opOHTaNbLHO NPOEKLitOBaNbHY
npaMy m i npsamy dpoHTanbHoro piBHA |. BOHM CTBOPIOWOTL Y MNMOLMHI
nepepisy NPSMOKYTHY cucteMy koopauHaTt. Tenep nepepis MoxxHa byaysatu
3aranbHOBIJOMUM KOOPAMHATHUM CNOCOOOM Yy Byab-sIKOMy MiCLi KpeCrneHHS
3 JOBINbLHOK OpiEHTAUIEID.

Mepepi3 € edekTMBHUM 3acOOOM BMBYEHHS BHYTPILLIHBLOI CTPYKTYypU
KOMOIHOBaHUX MOBEPXOHb, TOOBTO CKNagHMX MOBEPXOHb, SKi MOXHa pPO3rns-
AaTun 9K CYKYnHIiCTb npocTiwmx. BogHoyac iCTOTHY gonomory MoXe HagaTtwu
3HaHHA TUMOBUX MepepisiB MPOCTUX MOBEPXOHb. TOMY PO3rfsSHBMO rMepepis
AEsiKNX MOBEPXOHb L0 Hambinbll 4YacTo TpannskTbCAa. Y BCiX HaBeOEHUX
aani npuknagax CidHy MrowuHy 3aiaHo B MPOEKLitOBaNIbHOMY MOJSIOXEHHI,
OCKiflbKM 3aBXOu MOXHa 3asganerigb, BMKOPUCTOBYKOUM METOL 3aMiHu
NMOWMH NMPOEKUIN, NEPETBOPUTU KOMMIIEKCHE KPEecneHHsl Tak, Wwob y HOBIN
CUCTEMI NSIOLLUH NPOEKLIN Ci4YHA NMMoLWMHa 3anHsNa came Le NOSIOKEHHS!.

[Mepepizom chepu € kono (puc. 5.4). MNepepixkmo cdhepy © hpoHTaNbLHO
npoekuitoBanbHO nnowuHow T. I3 ueHTpa cdepmn O onycTtimMo nepneHam-
Kynap Ha ciyHy nnowmHy. Hexanm noro ocHosow 6yae Todka D. Ha niHil
nepeTuHy a Bi3bMeMO OOBINbHY TOYKy A. AKwo Tenep 3'egHatn Toukn A, D
i O, To MmaemMo NpsAMOKYTHUM TpukyTHUK ADO i3 npamum kytom y Touui D.
Woro rinoteHysot 6yae pagiyc cchepy R, 0OHMM KaTeToM — BigcTaHb Ci4HOI
NNOWMHKN Big LeHTpa cdepu h, a apyrum — BenunymHa r. BignosigHo oo Teo-
pemn Midaropa, ¥ = R*> — h? [lpaBa 4acTWHa HaBeOEHOrO PiBHAHHS
3anuwaeTbCs NOCTINHOK Ans Oyab-sKoi TOYKM niHil a. Ane Todi M niBa
YacTMHa PpPIiBHAHHA Ana 6yadb-AKOT Ti TOYKM 3anuwaeTbCs MNOCTINHOK. A
Le o3Hadae, WO BCi TOYKM NiHII a po3MilleHO Ha OAHaKOBIM BIACTaHI Bif
Toukn D, wo € o3Hakow kona. [Ons 1 nobyooBm OOCTAaTHbLO BU3HAYUTU
AiameTp. AKwo cidHa nnowmHa T € NpoeKUitoBanbHOW, TO OINCHY BENUYUHY
AiameTpa Kona BM3Ha4valTb 9K BiACTaHb MK Toukamu 1, i 2, nepepisy cdepu
NSIOLLMHOMO.
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Puc. 5.4. MNepepi3 chepun ppoHTaNbHO NPOEKLUiFOBaNIbHOKO MNMOLWMHOKO

[Mepepizom NpAMOro KpyroBoro uuniHgpa € Kono, eninc abo npsiMo-
KYTHUK. AKLLO CiYHa nnowmHa € neprneHankynsapHo Moro oci, To nepepisom
Byae Korso, fiameTp SKOro AOPIiBHIOE AiaMeTpy Kosfla OCHOBW.

benbrinceknm matemaTtukom [angoeneHom (1794 — 1847) poefeHo,
O SKWO CiY4Ha NMoWKMHaA nepeTuHae BCi TBIPHI Ta BogHO4Yac He € nep-
NEeHOMKYISPHOK | napanenbHo 1M, TO Mepepi3oM MNpsiMoro KpyroBoro
uuningpa éyage eninc (puc. 5.5). Ana noro nobygoBu AOCTaTHLO BU3HAYUTU
oci. beanocepegHbo 3 puc. 5.5 BMAOHO, WO Benuka BiCb erflinca AOpPiBHIOE
BiACTaHi MiX Toukamn 1, i 3, nepepisy PpPOHTaNbHOro BUrNAZy uuniHapa
NPOEKLIE0 NMOLLNHK, @ Mana — Noro giameTpy.

i
A

B
32

114

21
Puc. 5.5. lMNepepi3 npamMoro Kpyrosoro yuniHgpa nrowmuHo
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AKWo nnowmnHY He B MOBHOMY 00OCA3i nepepizae uuniHgp, TO WOro
nepepizom 6yage 4yactuHa eninca (puc. 5.6). Y Takmx BuUnagkax AouifnbHile
NogYMKM OOMOBHUATU UMNIHOP OO0 MNOBHOro nepepidy i nodbygysaTtu eninc,
a NoTiM BIOKMHYTK MOro OiKTUBHY YaCTUHY, HiXX ByayBaTn pakTUyYHy YacTUHY
eninca no OKPeMMX TOYKax.

Puc. 5.6. Mepepi3 umniHgpa nnAowWMHOK He B NOBHOMY 06cA3i

[loBXXnHa BenuKkoi OcCi esfiinca 3anexuTb Big KyTa Haxuny CivHol nro-
lWKHM Jo TBipHOI. [lig 4Yac 3MeHWeHHs UbOoro KyTa Benuka BIiCb erfinca
30inbLWyeTbCA (pyc. 5.7a), a Mana BiCb 3aNUWAETbCA HE3MIHHOK. AKLWO Len
KyT € NPAMUM, eS1iNC BUPOKYETLCA B KOO, SKLLO OOPIBHIOE HYITO — Y NPAMO-
KYTHUK (puc. 5.76).

as
as
az

ai

NERT

T2 ]

Ta

Puc. 5.7. 3anexHicTb BenM4YuHM erninca Big KyTa Haxuny
ciYHOI NNOWNHU
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LLnprvHa npAMOKYyTHMKa OOPIBHIOE BiACTaHI MK Toukamu 11 i 25, y SKUX
CiYHa nnowmHa rnepepi3ae ropus3oHTanbHUN BUMNS4 UMnNiHOpa, a BuUcoTa
AOPIBHIOE BUCOTI uuniHgpa. AKWO CiYHY MAOWMHY nepemilat napanenbHo
camin cobi, To WupuHa nepepisy byage 3miHBaTUCA B MeXax Big giameTpa
uuniHapa (SKWo cidHa nnowmnHa éyae npoxoauMTn Yepes 1Moro BiCb) 40 Hyn4.
B octaHHbOMY BuMNagKy cCiyHa MMowWMHA CTae OOTUYHOK [0 uuniHAapa,
a rnepepis BUPOAXKYETLCA B NPAMY.

[Mepepizom npamMoi npuammn 3aBxan 6yge GaraTokyTHUK. AKWO civyHa
nnowmHa nepepisae BCi pebpa npmnamm, To 6araTokyTHUK Byae maTu KinbKiCTb
BEPLUNH, dKa OOPIBHIOE KinbKOCTI 1I pebep. ToMy nepepisom LeCcTUrpaHHol
Npu3Mn (ppoHTanbLHO npoekuitoBanbHOl nnowuHn T (puc. 5.8a) dyaoe BuTar-
HYTUI LUECTUKYTHUK.

AKWo ciyHa nnowmHa B NoBHOMY 06CsA3i nepepizae npusamy, T0 MaeMo
TifIbKW YacTHy BGaraTokyTHUKA. Y Takux BUNagkax Mae ceHc NogyMKu OOMnoB-
HUTKM NPU3My OO0 MOBHOro nepepisy, nobyaysaTtn nepepis, a NoTiM BiOKUHYTH
noro pikTMBHY 4YacTuHy (puc. 5.86).

42 . :
' 72-82
) = 5.8
| /l/ ;
12} 7| 22=62
] l
T2 '
| 1
5441 \
a 6

Puc. 5.8. Mepepi3 npssMoi NpU3Mu1 NsOLWMNHOKO

Y pesynbTaTi nepepidy KoHyca MMOWMHOK MOXHa MaTuU TPUKYTHUK,
kono, eninc, napabony abo rinepbony.

AKWwo ciyHa NroWMHa NPOXoauUTb Yepes3 BepLUMHY KoHyca (puc. 5.9a),
TO BOHa MWOro nepepisae no ABOX TBIPHMX, Yy pesynbTaTi Yoro MM Maemo
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mpuKkymHuk. lNapameTpu LbOro TPUKYTHUKA 3anexaTb Bif KyTa Haxusy Ci4Hol
NNOLWMHN 00 OCi KOHyCca. AKWO uen KyT € MakCMMarnbHUM, TO Ci4Ha NSIOLMHA
BUPOXKYETLCA B AOTUYHY MIOLWMHY, @ TPUKYTHUK — Yy TBIPHY. AKLIO Len KyT
AOPIBHIOE HYNIO, TO CiYHa NNOLMHA NPOXOANTL Yepes BiCb KOHyCa | B Nepepisi
MaEMO TPUKYTHUK, KOHIPYEHTHUIA OPOHTANIbHOMY BUITISiAQY KOHYyca.

Ao civHa nnownHa € nepneHauKyIpHOK OCi KOHyca, TO Moro nepe-
pisom byge kosno. [lincHo, y uboMy pasi cidHa nnowmHa [ 6yae nepepizaTtu
KOHyC no napaneni (puc. 5.96). BogHoyac giameTp kona byae 3anexaTu Big
NONMOXEHHS CIYHOI NMNOWMHU NO BUCOTI Ta BU3HAYaTUCSH BIACTAHHIO MK
Toukamn 1, i 3,, y SKMX CidHa MowmMHa nepepisae TBIPHY KOHyca, i byae
MICTUTUCA B MeXaX Bif Hyns 4O BENWYUHUM, WO OOPIBHIOE OiaMeTpy OCHOBWU
KOHYyCa.

S S

T2

12=22 1 2
S
11‘ A
21 1
2

a 6

Puc. 5.9. MNepepi3 KOHyca NJIOWUHOKO

[aHpeneHomMm goBeaeHo, WO SKWO CiYHa nnowmHa nepepisae BCi TBipHI
Ta BOAHOYAC He € NeprneHauKynspHOK MOro OCi, a TakoX He € naparnesibHO
ofHin abo gBOM TBIPHUM, TO nepepisoM KoHyca byae esinc. Benuka Bicb
eninca € Bigpi3kKOM (OPOHTASNIbHOrO PIBHSA, WO BU3HA4YalOTb BIACTAHHIO MiX
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Toukamun 1, i 3,, y SIKMX CidHa nnoLmHa nepepisae TBipHi. OCKinbkM Mana BiCcb
eninca HanexuTtb CiYHIA MNOWNHI Ta € NepneHauKynapHOK Benukum Oci,
TO BOHa 3amMae opOHTanbHO NpoEKLitoBaribHE MNOSTOXKEHHS.

AKWO KyT Haxuny CiYHOI NAOWWHM A0 OCi KOHyca 30inblyoTb, TO na-
paMeTpu eninca 3MeHLWYTb. AKWO Ci4Ha NrowuHa € neprneHauKynspHoO
OCIi, eninc BUPOLXXYETLCS B KOJIO.

AKWO KyT Haxuny Ci4YHOI NNOLWMHN OO OCi KOHyca 3MEHLUYTb, TO na-
pameTpu eninca 36inbwytoTb. [JaHoeneHoMm [OoBedEeHO, WO SKWO CivyHa
NNoWWHa € napanenbHOK OAHIN TBIPHIN, eninc BUPOOXKYETLCS B r1apabory.

AKwo ciyHa nnowmHa € (PpoHTanbHO npoekuitoBanbHow (puc. 5.10),
TO dpoHTanbHa npoekuia napabonn BUPOOKYETLCA Yy BIOPI3OK MPSAMOI,
obmexeHMn Todkamm OCHOBM koHyca 1, = 5, i BepwuHn 3,. [Mapabony
OyoyloTb MO OKpeMmx Toukax. [Ans ubOoro Ha (ppoHTanbHIn NPOoeEKLii BUOU-
paroTb NPOEKLii pAgy TOYOK LLO HanexaTb 1. BusHayatoTb IXHIi rOPU3OHTaNbHI
NpPOoeEKLUii, a NoTiM ByaytoTb Nepepis.

11

Puc. 5.10. MNMepepi3 KoHyca (ppoHTaNbHO NPOEKLiFOBaNIbHOK MNSIOWMUHOO

Akwo einepbosia HanexmnTe (OPOHTANbHO NPOEKLiOBANbHIA NMAOLWMHI,
TO nopsagok 1 nobydoBn € aHanorivHMm nopsgky nobynosu napabonw.
Akwo rinepbona HaneXxuTb FOPU3OHTaNbHO MNPOEKLiOBASbHIN MNOWMHI 2,
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(puc. 5.11), To ii ropusoHTanbHa NPoEKLUist € obMexeHo Todkamu 1; Ta 5;.
Bubepimo Ha Hin npoekLil TOYOK, BU3HAYMO IXHi (ppoHTanbHi NPoEKLil, a NOTIiM
nobyaoynmo nepepi3. BogHoyac B 060B's3koBOMY nopaaKy NoTpibHO BMbOpaTu
BEPLUMHY rinepbonn 3, ropnsoHTarnbHy NPOEKLi0 AKOT pO3MiLLEHO NOCEPeanHI
MK Toykamu 1, Ta 5;.

Puc. 5.11. MNepepi3 KOHyca ropusoHTanbHO
npoeKuitoBaribHOK MMOLWMHOIO

I3 po3rnsaHyTOro BMNNMBaE, LLO Nepepisn KoHyca (KpiM nepepisy yepes
BEPLUMHY) 3i 3MIHOK KyTa Haxumny Ci4HOI MMOWWHM A0 MOro Oci MNnaBHO
nepexoasTb 3 OAHOrO B iHWeE. AKWO KONo po3rnsagatn 9K BUPOLKEHUW eninc,
TO 30Ha BCiX UMX NepepisiB ckrnagaeTbCs i3 30H rinepbon i enincie, Wo 4ep-
rYHOTbCS, MEXaMn MK SSKUMK € Napabonu.

Mepepizom nipamian € 6azamokymHuk. [Ana noro nobyaoBn AoCTaTHLO
BM3HAYUTN TOYKM Mepepisy CiYHOI nnowuHu 3 pebpamn Ta 3'egHaTtn IX MixX
coboto Bigpi3kamu npsiMmnx.

Akwo ciyHa nnowmHa nepepisae Bci pebpa, TO nepepizoMm nipamign
byne 6araTOKyTHMK i3 KifIbKICTIO BEpPLUMH, LLO [OOPIBHKE KiNbKOCTI pebep
(puc. 5.12a). Axwo ciyHa nnowmHa nepepisae He BCi pebpa, To nepepisom
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byane GaraTOKyTHMK i3 KifbKICTIO BEpLUMH, dKa 3aneXuTb BiJ KOHKPETHOro
NOSTIOXKEHHS CiYHOI NfowmHKM (puc. 5.126).

Puc. 5.12. MNMepepi3 nipamign nnowmHo

[Mig Yac 36inblWeHHA KyTa Haxmny CiYHOI NSOWMHM A0 BUCOTK Nipamign
B6araTtokyTHUK Byae aMiHIOBaTUCA i, KONK CiYHa NNOWWHA CTaHe napanesibHo
OCHOBI, byae oMy noAidHnm.

Top € noBepxHeto ob6epTaHHA, TOMY NOro nepepia NIOWMHOK, NepPneH-
ANKYNsSpHUA oci (Ha puc. 5.13 ue ropusoHTanbHa nnowmHa pisHsa [M), 6yage
Kinbye, QAniaMeTpu 30BHILUHBbOrO i BHYTPIWHBLOIO Kifl SKOr0 BW3HaYalTb
MNOMOXEHHAM Ci4YHOI MNowuHW. Y rpaHUYHUX BuNagkax BOHM 30iratoTbecs
(SKWO CivHa nnoLwmMHa BUPOMAXKYETLCS B A0TUYHY) abo HabupaloTb 3HAYEHHS
ekBaTopa i ropsia (SKWo Cci4Ha NnowuHa npoxoauTb Yepesd LIEHTP TBIPHOro
Kona).
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Puc. 5.13. MNepepi3 Topa NiowWmHOO

AKLWO cidHa nnowmnHa NpoxoauTb Yepes BiCb Topa, TO MOro nepepizom
O6yoe ABa kona 3 giameTpamMu, WO AOPIBHIOE AiaMeTpy TBIpHOro kona. Akuwo
Ci4YHa nnowuHa 2 € napanesnbHOK OCi Topa, ane He NPoXoauTb Yepes Hel,
TO MOro nepepisom 0yayTb Tak 3BaHi fiiHii [epces.

Mig 4ac nobygooBu nepepidiB KOMBIHOBaHMX MNOBEPXOHb AOUINbHO
crnoyaTky nobyayesaTu MNOBHI Mepepi3an BCiX BXiAHWX [0 I1XHbLOrO cknagy
MPOCTMX MOBEPXOHb, a MOTIM BU3HAYUTU KOHTYP LUYyKaAHOro nepepisdy. Akuwio
CiyHa nnowmHa 3anMMae B MNPOCTOPI 3arasfibHe MOSIOXKEHHS, TO AOUifbHO
cno4vaTKky NepenTn B CUCTEMY MIOWMH NPOEKUIN, Yy SKin BOHa Oyae 3anmatu
NONOXEHHA NPOEKLitoBasIbHOI, a NoTiM yXXe ByayBaTn nepepis.

5.2. NepeTnH noBepxHi NpsAMOK0

Akwo npsAaMa nepeTruHae NOBEPXHIO, TO CTBOPIOKOTL IXHi 3ararbHi TOYKMW.
Lli To9dkn HasmMBawTb MoYKamu MPOHUKHEHHS, a npamy — ciyHoto. KinbKiCTb
TOYOK MepEeTUHY 3anexnTb Bifl XapakTepy 3afaHol NoBepxHi Ta Il B3AEMHOIO
MONOXEHHS i3 CiYHOK npsAMOoto. 3aranbHuin meTod nodyaoBM TOYOK MPOHUK-
HEHHA rnondrae B TOMy, WO 4Yepe3 npamy | npoBoadATb CidHy nnowmHy W,
ByayloTb NiHito NnepeTuHy 3agaHoi NoBepPXHi O i€l NOWMHOK | BU3HA4YaloTb
TOYKM nepeTuHy npsamol | i3 niHielo a (puc. 5.14). BogHodac, 3a3Bu4an,
SIK CiYHY OepyTb NPOEKLUitoBanbHy NNOWmMHy T.
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Puc. 5.14. NepeTUH NoBepXHi NPAMOIO

3as0aHHs. BU3HAYTE TOYKM TMPOHUKHEHHSI MOBEPXHi obepTaHHs O
npamol | (puc. 5.15). Yepes npsmy | npoBoabMO (PPOHTaNbLHO MPOEKLtO-
BanbHy nnowuHy T. BusHayaimo ppoHTanbHy npoekuito a, i dyaynmo
ropu3oHTanbHy NPOEKLII0 a; NiHil nepepisy a noBepxHi O nrowmHoto T.

I1

Puc. 5.15. BU3Ha4YeHHS TOUYKM NPOHUKHEHHA NOBepXHi obepTaHHA O
npsimoto |
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Ha nepeTuHi ropusoHTanbHUX nNpoekuin a; i |, BM3Ha4yanmo ropu-
30HTanbHYy nNpoekuito K; Toukn npoHnkHeHHs K. CkopucTaBLlUNCh BNACTUBICTIO
HaneXHOCTI, BU3Ha4Yyanmo OpoHTanbHy Npoekuito K, Liel TOYKN,

BusHavanmo BnaumicTb AinsiHoK npsimoi | woao nosepxHi © (BogHo4vac
NOBEPXHIO BBaXXaMMO Henpo3opot). [na uboro BCTAHOBAKWMO BUOUMICTb
TOYOK MPOHUKHEHHSA. PPOHTANBHOK MEXEeK BUOMMOCTI NOBEPXHiI O € i ro-
noBHM MepugiaH. Touky K, po3milweHo nepen rornoBHUM MepuaiaHom,
a Touky K; — 3a HuM. Tomy ppoHTanbHa npoekuia K, Toukn K 6yae suanmoto,
a ppoHTanbHa npoekuisa K; — HeBnammoto.

OTxe, poHTanbHa npoekuia I, npsamoi | 6yge Buanmor npaBopyd
3ropu Tinbku 0o To4kn K,, a niBopyd — nisiwle Big Hapucy noBepxHi. [Opn3oH-
TanbHUM KOPAOHOM BUAMMOCTI € ekBaTop rnoBepxHi. Toyka K; posTawioBaHa
nig NAOWMHOK eKkBaTopa, a Todka K, — Hag Helo.

Tomy ropmusoHTanbHa npoekuis K; Toukn K 6yge HeBugmmoro, a ropu-
30HTaslbHa NPOEKList — BUOMMOLO.

OTxe, ropusoHTanbHa npoekuisa |, npamoi | 6yge Buanmoro niBopyd
[0 rOPU30HTasIbHOro KOHTYPY MOBEPXHI, a TakoX npasiwe Big Toyku K;.

Po3rnsaHbMO BU3HAYeHHS TOYOK NPOHMKHEHHS cdhepun npsimol j (puc. 5.16).
[Mpama | € bpoHTanbHO NpOoEKLitoBanbHOW NpsiMoto. Yepes Hel NpoBOAbMO
ropusoHTanbHy nnowmHy piBHa . BoHa nepepisae cdepy no napaneni a.
Ha nepeTuHi ropnsoHTanbHUX NPoEKUiN napaneni n 3agaHol NnpsiMol Maemo
rOpu3OoHTarnbHi NPOEKLiT TOYOK NPOHUKHEHHSA K i L;. BuaHayanmo X qopoH-
TanbHi npoekuil K, i L.

j2=Ko=(L2)

Puc. 5.16. BU3Ha4YeHHS1 TOYOK NPOHUKHEHHA cchepun NpPAMOLo |
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"OpU30OHTaNbHOK MeXel BUOMMOCTI € ekBaTtop cdepu. 3agaHy npsmy
po3TalloBaHO Had NIIOLWMHOK ekBaTopa, TOMY roOpu3oHTanbHi NPoeKLii 060X
TOYOK MPOHUKHEHHSA € BUOAUMUMMU.

Omxe, HeBMOMMOIO Byae TifbKM YacTUHaA NPSMOI, dKa MICTUTbCSA BCepe-
OnHI chepn. Ockinbkn 3agaHa npsiMa € PPOHTarbHO MNPOEKLOBANbLHOLO,
TO NUTaAHHA BUOAMMOCTI 1I AiINSAHOK HA PPOHTanNbHIN NMOLWWHI NPOEKUIN HE MaE
CEHcy.

Bu3HauTe TOYKM NPOHMKHEHHS TpUrpaHHoI nipamign npsmori | (puc. 5.17).

T2=h=a2

I1

L1

ai
K1

Puc. 5.17. BU3Ha4YeHHS TOYOK NPOHUKHEHHS TPUrpaHHOI nipamigu
npsimoto |

Uepes npamy npoBoabMO (PpOHTaAsNIbHO MNPOEKLUitoBasribHY MOWKNHY T.
BoHa nepeTuHae nipamigy no nidii a. Ha nepeTnHi ropnsoHTanbHUX NPOEKLLIN
Li€l Ta 3a4aHol NiHiM BU3Ha4YanMO ropu3oHTanbHi NpoeKLii TOYOK nepeTnHy Ki
i Ly. BusHavanmo ixHi opoHTaneHi npoekuil K, i L.

[COpU3OHTarIbHOK MEXe BUMOMMOCTI € OCHOBa Mipamin, TOMY ropu3oH-
TanbHi NPOEKLiT 060X TOYOK NEPETUHY € BUAUMUMM.

OTmxe, HeBUANMUM Byae TiNbKM OiNsHKa ropMsoHTanbHOI NPOoEKLii npsi-
MOI, dKa MICTUTbCSA BcepeauHi nipamian. PpoHTanbHOK MeEXe BUAUMOCTI
€ BiyHi pebpa nipamign. Touka K HanexuTb NiBi nepeaHin rpaxi, a Touka L —
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3agHin rpaHi. ToMy dpoHTanbHa MNPOEKUis nepllol 3 HUX Oyae BUAMMOLO,
a apyrol — HEBUOMUMOHO.

Omxe, ppoHTanbLHa NpoekUis NpsaMol Oyae BMAMMOKO MiBilLe Big TOYKM
K, i npasiwe Big PpOHTaANbHOrO KOHTYPY NOBEPXHI.

AHanoriYyHO BM3HAYalTb | TOYKM MNEepeTuMHy npsMol 3 KOMBGiHOBaHOO
NOBEPXHEIO.

Y 3aranbHOMy BUMagKy TOYHICTb BW3HAYEHHSI TOYOK MPOHUKHEHHS
BNU3HAYEHO TOYHICTIO NOOyAOoBM NiHIT Nepepidy MNOBEPXHi OOMOMDKHOK MNIo-
WmHoto. MMigBuLWLKMTK L0 TOYHICTb B psAdi BUNagKiB MOXHa vepes nepexig Big
NiHIT NepeTnHy AO0BINbHOI KPMBU3HW OO rpadiyHO NPOCTOI MiHil, Hanpuknag,
Kona. B okpemux Bunagkax peanisyBatu L0 iget0 MOXHa 4vepes3 nepexin
B iHLUY CUCTEMY MIIOLLNH NPOEKLIN.

Po3rnsHeMO BU3HaYEeHHS TOHOK NPOHUKHEHHS cdhepun O npsamol | (puc. 5.18).
[Mepepi3zom chepu € Kos10. Arne AKLLO Bigpasy 3aCToCyBaTh 3arafibHUN MeTo[,
TO NPOEKList nepepidy byae cTaHOBUTU efinc, Ans nobyaoBu AKoro 3 gocrar-
HiM CTyneHeM TOYHOCTI NOTPIOHO BU3HAUYUTU PAL TOYOK.

11 l2
K2
X
- g,
L2 22
g
=~
11 Kil . (L) 21
Elzh 24
S1,4 '~ ~ (L)
I - 2 )
J
\ G
Ka
la L)
14

Puc. 5.18. BUsHa4eHHs1 TOYOK NPOHUKHEHHSA cchepun O npsamoro |
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Liboro MoOXHa YHUKHYTW, SKWO MnonepegHbo MNepenTn i3 CcUcTeMmu
nnowmH npoekuin My : M, B Taky cuctemy Iy : My, y akin npama | 6yge
3anMMaTn NONOXeHHA MiHil piBHA. Tenep y cuctemi niowmH npoekuin My @ My
MOXHa BU3HAYUTU TOYKU MPOHUKHEHHST 3arafibHUM MeTOOOoM, a MOTIM — IXHi
dopOoHTarnbHI NPOEKLI.

[Micns nepeTBOPEHHA KOMIMIIEKCHOIO KPEeCieHHA NpoBeiMo Yepes ropu-
30HTarbHy NPOEKLi0 NPSIMOI |; rOPU30OHTaNbHO NPOEKLitOBANbHY MAOLWWHY 2.
BoHa nepepixe 3agaHy cdepy no Kony, sika dyoe npoekuioBatuca Ha [y
B OiNCHY BenunyuHy. [ani Bu3Haumo npoekuii K4 i Ly, @ NoTiM ropnsoHTanbHi
Ta PPOHTanNbHI NPOEKLIT TOYOK MPOHUKHEHHS K i L.

5.3. NepeTnH NoBepXHi i3 KPUBOHO

3a B3aEMHOro rnepepisy nOBEPXOHb Yy 3araribHOMY BWNAaZKy CTBOPHO-
€TbCA CKNnagHa npocTopoBa JliHif, SKy Ha3nBalTb JIiHIEKD nepepi3y noBep-
XOHb. CTyniHb CKNagHOCTI uiel NiHil 3aneXxunTb Big CTyNneHsl CKNagHOCTI CIYHUX
NOBEPXOHb i IXHBOr0 B3aEMHOIO MOJSIOXKEHHS.

JTiHito nepepisy noBepxoHb OyaylTb MO OKPEMUX ToukaX. 3arasfibHuUK
MeToq nNobyaoBM LMX TOYOK MOMSArae y BUKOPUCTAHHI MOBEPXOHb Mocepen-
HuKiB. Moro CYTHICTb nonisirae B ToMy, Wo (puc. 5.19) obnasi 3agaHi NOBEPXHI
© i Q ogHo4yacHOo nepepis3alTbCa TPETbOI MOBEpXHet-nocepegHnkom W
i AaroTb, BiANOBIAHO, NiHIT @ i b 3 KOXHOI 3 HKUX. Lli niHiT HanexaTb oaHIn i Tin
camin nosepxHi ¥, TOMy BOHWU NepeTMHaTLCH B TOYKaX, LLO Hanexartb JliHil
nepepisy 3agaHux NoBepxoHb. baraTtopa3oBo MOBTOPKOOYM ONMMUCaHy npoleny-
py 3i 3MIHOIO MOMOXEHHS noBepxHi-nocepegHuka ¥, moxHa maTtu 6e3niy Ta-
KX TOYOK. [MoeagHaBLLIM X NIIaBHOK KPMBOKD, MAEMO LLYKaHY JiHi0 nepepisy.

Puc. 5.19. MNepepi3 4BOX NOBEPXOHb
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AK noBepxHi-nocepeaHnkn Mmoxe ByTn BMKOPUCTaAHO Byab-AKi NOBEPXHi
abo nnowwuHW, ogHaK AOouiNbHO BUBUpATK Ti 3 HUX, SKi OO3BONATL MaTH,
i3 nornagy rpadpikn, HambinbLw NPOCTI NiHIT NepeTuHy i3 3agaHNMN NOBEPXHSA-
MU. TOMy Han4vacTiwe SK NOBEPXHi-NoCepeaHUKN BUKOPUCTOBYHOTb MSTOLLMHN
abo copepun. Y 3B'A3Ky i3 UMM € Kinbka cnocobiB nobymoBu niHil nepepisy
MOBEPXOHb.

Crioci6 nnowuH-rnocepedHuUKie. 3aCTOCOBYHOTb, AKLLO 0OMABI NOBEPXHI
MOXXHa O[HOYacCHO rnepepidaTtn CiIMEeMCTBOM MOWMH NO rpadivyHo NpOCTMX
ninigx. MobyaynTte ABi Npoekuil NiHil nepepidy niBcepn Ta NpssMoro Kpyro-
BOro koHyca (puc. 5.20).

a1 \ 11} b1

Puc. 5.20. MobynoBa niHii nepepisy nisccepu
Ta NPAMOro KpyroBoro KoHyca

[ns no®ynosu niHil B3BaEMHOro nepepisy 3agaHmMx NoBepXoHb OOUiNbHO
BUKOPUCTOBYBATN CIMENCTBO MJIOLLMNH-NOCEPEAHNKIB TOPU3OHTANIbHOIO PiBHS:
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BOHM ByayTb oQHOYaCHO nepepizatn obuasi NOBEPXHI MO napanensix, Ha ne-
pepisi Skux i 6yayTb MICTUTUCS LUYKaHI TOYKN.

Bubupanmo onopHi Toukn. Ockinbkn obuasi 3agaHi NoBepxHi MakTb
3aranbHy NIOWMHY CUMETPIl, napanernbHy OPOHTanbHIM NNOLWMHI NPoeEKL;T,
TO TXHi (ppoHTanbHi MepugiaHm 6yayTb nepeTuHaTUCS B Touli 15, SKy Bi3bMiMO
K onopHy. OcHoBM 000X 3agaHMX MOBEPXOHb HanexaTb OAHIN i Tin camin
MMOLWWMHI FOPU3OHTAarNbHOrO PiBHS, TOMY BOHM ByayTb nepepidaTtucs B TOYKax
21 i 31, AKi TAaKOX 3apaxyrMmo 0O OnopHUX. BusaHaumo BigCyTHI NpoeKLil onop-
HUX TOYOK.

byabmo BBaXkaTu, WO ANs AOCArHEHHS 3a4aHOl TOYHOCTI No6yaoBu niHil
B3aEMHOI0 nepepizy Mk ONOPHUMU TOYKaMM MO BUCOTI 4OCTAaTHbO BU3HAYUTU
Nno OoAHIN 0oAaTKOBIN TOYL,.

3ajanMo MnoWwmMHY ropuU30OHTarnbHOro piBHA [, Ska NpoxoanTb MO BU-
COTi NpMbnNN3HO NocepeauHi MK onopHMMM Toudkamu. BoHa nepepixe 3agaHi
NoBepxHi No napanensx a i b. Ha nepeTuHi iXHiX ropn3oHTanbHUX NPOEKLIN a;
i by Maemo ropmnsoHTanbHi NpoekUii 41 i 5; goaaTKoBUX TOYOK 4 i 5. BusHaumo
dopoHTaneHi NPOEKUiT UMX TOYOK 4, = (5;). AHaAnoriYyHO MOXXHa BWU3HAYUTU
ByOb-aKy KinbKiCTb 4OAATKOBUX TOYOK.

3'€QHYNMO OLHOWMMEHHI MPOEKLIil BCIX OMOPHUX | [0OOATKOBUMX TOYOK
NIaBHUMU KPUBUMW 1 MAEMO BIANOBIOHI NPOEKUII NiHII NepeTuHy 3agaHux
NOBEPXOHb.

[[OpM30OHTaNbHOK MeXew BUOUMMOCTI AN NiHil nepepisy € OCHOBWU
niBcpepn Ta KoHyca. A OCKiNbKM BCSA NiHiA nepepidy | MicTuTbCa Bulle Big,
MeXi BMOMMOCTI, TO BCS Il ropuM3oHTanbHa npoekuia 1, 6yae BuaAnMMOLO.
@PpOoHTaNbHOK MeXek BUANMMOCTI € roNoBHI MepudiaHy 3aaHnX NOBEPXOHb.
Tomy Bnaumoto 6yae Tinbku nonoBuHa (ppoHTanbHOI NPOEKUIT NiHiT nepepidy
BiJ, TOYKMN 25, A0 TOYKM 1,.

Akbn 3a yMOBOW 3aranbHa MfowmMHa CUMETPIl 3adaHnX MOBEPXOHb
B6yna napanenbHO POHTAanNbHIN MNAOLWWMHI NPOEKUIN, TO BUHUKNIM 6 npob-
neMn 3 BU3HAYEHHSM Hanbinbll BMCOKOI OMOPHOI TOYkM 1,. TOMy cnoyaTky
cnig 6yno 6 nepeTBOpPUTU KOMMIIEKCHE KPECNEHHS Tak, Wwob 3BeCTn ymoBy
3aBOaHHSA 0O PO3rfAHYTOro padiwe BUNagky, a BXe NoTiM BUKOHYBaTW 3aB-
AaHHS.

AKWwo oaHa i3 3agaHMX NOBEPXOHb € MPOEKLiOBanNbHOK, TO nobyaosy
NiHiT B3aEMHOro nepepisy 3seaeHo A0 NobyaoBu MiHil Ha NOBEPXHI.

MobygyBaTn Tpu NpoeKUil NiHIT nepepidy NPSMOro KpyroBoro KOHy-
ca 3 HacKpisHUM npuamaTuyHUM oTBopoM (puc. 5.21). lNpusma 3anmae
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JopOHTarNbHO NPOEKLitoBaribHE MOMOXEHHS, TOMY (DPOHTanbHa NPOEKLIA JTiHil
B3aEMHOI0 Nnepepisy KOHyca Npu3Mol0 € BiAOMO: BOHa 36iraetbCcs 3 OPOH-
TallbHUM KOHTYpPOM Npu3Mun. Haraganmo, Lo niHis B3aEMHOro nepepisy ogHo-
YacHO HanexuTb 0boM nosepxHAM. Tomy Ans nobyaoBu i FOPU3OHTaNbHOI
NPOoEKLIiT AOLINbHO BUKOPUCTOBYBATK KOHYC. BogHo4vac sik ONOPHI cnig y3aTtu
XapaKkTepHi TOYKM (PPOHTaNbHOro KOHTYpy npuamm 1, 3 i 4 Ta TOYKy 2,
po3TalloBaHy B MAOWWHI NpPodifibHOro MepugiaHa KOHyca, a TakoX CUMET-
PUYHI TM LLOAO rOfIOBHOrO MepuiiaHa HeBUOUMI TOYKM.

Puc. 5.21. MNMepepi3 npssMoro KpyroBoro KoHyca
3 HACKpi3HUM Npu3MaTU4YHUM OTBOPOM

Y Hawomy BunNagKy Mae MicLue NOBHUW nepepis3 KoHyca Npu3Moro, ToMy
IXHS NiHIA nepepidy po3nagaeTbCa Ha OBi CUMETPUYHI TifIKM BIQHOCHO Nno-
LLINHM FOSTOBHOrO MepuaiaHa.

[COpU3OHTarNbHOK MEXe BUOMMOCTI ANns NiHii nepepidy € oCHoBa KOHY-
ca. Tomy BCS ropusoHTarnbHa NpoeKLisa NiHil B3aEMHOro nepepisy € BUamMmolo.
@pOHTaNbHOK MeXe BUOUMMOCTI € TONOBHMA MepugiaH KOHyca, ToMy
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Ha (PPOHTanbHIM NOLWMHI NPOEKLiIN BUANMOK Byae nuwe nepeaHsa rinka niHii
nepepisy. MNpodinbHOK MeXxe BUOUMOCTI € NPOMINbHUA MepuiiaH KoHyca.
Tomy Ha npoMinbHIA NAOWMWHI NPOEKUIN BUOMMOK OyayTb TiNbKN 4YacTUHU
000X rifiok nNiHiT nepepisy, ski MICTATbCA nepeq MMAOWMHOK NPOdINbHOro
MepuaiaHa.

3aBOaHHSA iCTOTHO CMPOLLYETLCS, SKWO 00mnaBi 3agaHi NOBEPXHI € rpa-
HAMW. Togi IXHi MexXi nepepisaTbCs NO NPAMUX | TOMy Ana nobyaoBu niHil
IXHbOr0 B3aEMHOrO nepepisy 4OCTaTHbO BU3HAYNTU TiSTbKM OMOPHI TOYKN.

Y psgi BunagkiB HEMOXNMBO NigibpaTtn Take CiMeNCTBO NPOEKLitoBarb-
HUX MNOWMH-NocepeaHnkiB abo CIMENCTBO MNMOLINH-NOCEPEOHUKIB PiBHS,
NMOLMHN SIKOro oAgHO4YacHO nepepidanu 6 obmasi 3agaHi NOBEpPXHi No rpa-
diyHO npocTux niHiax. OgHak MoxHa nigibpatn Take CIMENCTBO MIOLLMH-
nocepenHuKIB 3arasibHOro MOSIOXKEHHd, sike Bignosigano 6 3agaHin ymosi.
Ocobnneo € edekTMBHMM Uen nigxig nig Yac nobynoBu nNiHIM B3aEMHOro
nepepisy KOHIYHUX i LNAIHOPUYHNX NOBEPXOHb.

LLlo6 nnowmHy ogHoYacHO nepepizanu gBa KOHYCU MO TBIpHMX, NOTPI6-
HO, WOo6 BOHa nNpoxoauna Yyepes IXHi BEpLUNHU. AKLLO KOHYCK NepepisatoTbes,
TO TBipHI OOHOroO KOHyca, siKi nexaTb Yy Ui nnowmHi, 6yayTb nepeTuHaTmcd
i3 TBIPHUMM [HLLIOrO KOHyCa i MaTW! TOYKM, WO HanexaTb IXHIN NiHil nepepisy.
3apgatn Taky MnowuMHy MOXHa [BOMa Ci4HMMUM npsmumun. BogHodac ogHa
3 HUX Mae NpoxoauTn Yyepes BepLUMHW KOHYCIB, a Apyra — nepepisatn ixHi
OCHOBMW. TOMY OCHOBM KOHYCIB MatOTb HasiexaTu OLHIN i Tin camii NAOLLUUHI.
Hexan ue 6yae ropmsoHTanbHa nnoLwmnHa npoekuin My (puc. 5.22).

Puc. 5.22. BukopuctaHHsA CiMeucTB NJIOWMH-NOCepeaHUKIB
3aranbHOro NnonoXeHHs
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Uepes BepLUMHM KOHYCIB NpoBeLiMO NMpaMy a i BU3HAYMMO 11 FOPU3OH-
TaneHun cnig M,. Yepes Hboro B nnowmHi npoekuin N, nposenimo npsamy hg,
sika nepeTMHae OCHOBM 000X KoHyciB. Lla npsima 6yde ropmsoHTanbHUM
cnigom ciyHoi nnowmHn W. BnsHaumo TOYKKM nepeTuHy npsmoi hy 3 ocHoBamu
KOHYCIB | 3'egHanMo X i3 BepwmHamMn. Ha nepeTuHi TBIpHMX OOHOro KOHyca
i3 TBIDHUMW OpPYroro KOHyca MaemMoO TOYKW, LLO HamnexaTb IXHiA NiHil B3aeM-
HOro NEepPeTUHY.

Uepes Touky M, MOXHa nposecTu ©esniv cnigis i, oTxe, matn 6e3niy
3aranbHux gnga obox KoHyciB ToOYOK. BogHo4vac npsima a 3anuaeTbCa Hepy-
XOMOH0, a npsama hy 3MmiHoe HanpsamMok. Lle cTBopioe into3ito o6epTaHHs CivHOI
nnowuHn Y HaBkono npsiMoi a, Tomy uen cnocié nobynosu niHii B3aeMHOro
nepepisy NOBEpPXOHb AicTaB Ha3By criocoby rniowuHu, wo obepmaemacs.

I3 KOHCTpYKLUiI cnocoby BuMNNMBaE, WO MOro MOXHa BUMKOPUCTOBYBATU
Ans nobyaoBu MiHil nepepidy KOHIYHKMX, nipamMiganbHuX, UMRIHAPUYHKX | Npu-
3MaTUYHUX NOBEPXOHb Yy Byab-aKin KoMbiHauil. AKLLO OAHIEID 3 HUX € KOHIYHA
abo nipamiganbHa, a gpyrow — uuniHapudHa abo npuamMaTuyHa NOBEPXHS,
TO NpsAMa a civHow nnowmHi Y mMae npoxoautu 4Yepes BepLUNHY KOHIYHOI
(nipamiganbHOT) NOBEPXHI NapanenbHO TBIPHUM LUIIHAPWUYHOI NOBEPXHiI abo
pebpam npuamm.

5.4. NobynoBa niHin nepepizy cnoco6amMmm KOHLEHTPUYHUX
| eKCUeHTpU4HMX chep

Criocib KOHUeHMpPU4YHUX cghep. YKe cama HasBa crnocoby roBopuTb Npo
Te, WO CIMEeNCTBO CiYHUX cdpep MYCUTb MaTu 3aranbHUMA LEeHTpP. A Le MOX-
NMBO TifTbKM B TOMY pasi, SAKLWO OCi 3ajaHNX NOBEPXOHb NepeTuHalTbeA. Toai
LeHTp ciyHux cdep Oyae MIicTUTUCA Ha IxXHboMy nepeTuHi. CivHi cdepu
MaloTb nepepizatn 6yab-sKy 3 NOBEPXOHb MO Konax. A Le MOXIMBO TiflbKu
TOAi, kKonn obuasi NoBepxHi ByayTb NoBepxHAMU obepTaHHA. OcKinbku oci
3ajaHnX MNOBEPXOHb MakwTb MNEpeTMHaTUCs, TO Ui NoBepxHi 6yayTb matu
3aranbHy nrowmHy cumeTpii. O4yeBnaHO, WO Komna, 3a skuMmn cepa dyne
nepepisatn 3agaHi noBepxHi, 6yayTb BUPOLKYBATUCH Yy BIApI3KM NPSAMUX
TiNbKM B TOMY pasi, SKWO LS NnoLwmnHa dyae nioLwmnHOK PiBHS.

OTxe, cnocib KOHUEHTPUYHMX chep BUKOPUCTOBYIOTb TOAI, SKLWO obua-
Bi 3agaHi NOBEpPXHi € MNOBEPXHSIMU ObepTaHHA, IXHI OCi nepeTUHalTbCA
| HanexaTtb NSIOLWWHI, NapanenbHin NIOLWWHI NPOEKLIN.
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Hexan 3agaHo npsiMnin KpYroBuM KOHYC i umMniHap obepTaHHs, iXHi OCi
nepeTnHaloTbca B Toyui O i CTBOPIOKOTL 3arasibHy NiOWKWHY CUMETPIl, napa-
nenbHy pOHTarnbHIN NAOLWKMHI NpoeKuin (puc. 5.23a).

Puc. 5.23. Bu3Ha4yeHHs niHil nepepisy NpAMOro KpyroBoro KoHyca
i uuniHngpa obepTaHHA

OueBngHO, Lo eKcTpeMarnbHi TOYKM MiHil Nepepidy 3agaHnX NOBEPXOHb
ByayTb HanexaTu IXHIN 3aranbHin NAOWMHI cUMeTpil. TOMy SIK ONOPHI Bi3b-
MIMO Touku A,, C , D, i H, nepetuHy pOHTanbHMX MNPOEKLUIN FONOBHUX
MepuaiaHiB.

BusHaumo mexi, y aknx moxe nepebyBaTu pagiyc CidHMX cdep. AKLWOo
BiH OyQe MeHWwuM Bid HWXHBOI MeXi, TO Taka cdepa He byae nepepisaTtu
XOOHY i3 3a4aHnX NOBEPXOHb, abo Byae nepepisaTtu TiNbKU OAHY 3 HUX. Tomy
MiHiManbHUM Mae 6yt pagiyc cdepu, ska nepepizae ogHy 3 NOBEPXOHb
i cTUKaeTbeA i3 gpyroto (TobTo, Byae BnncaHow B Hel). [1ns noro BU3Ha4YeHHs
NOTPIOHO 3 To4kM O, ONYCTUTK NEPNEHANKYNSPU 40 KOHTYpiB 000X NOBEPXOHb
i B3aTM Oinbwur i3 HUX. Ccbepa MiHiManbHOro pagiyca Aa€ rpaHudHe
MNONOXEHHA TOYOK MiHIT NepeTuHy, TOMYy 1l BUKOPUCTAHHSA € OBOB'A3KOBUM
B yCiX Bunagkax. AKWO B3ATU pagiyc cdepwu, WO nepesuLLye BiACTaHb Bif,
IXHBOro LUEeHTpa OO0 Hambinbw BigganeHoi OonopHOI TOYKM, TO Taka cdepa
Bbyne nepepisatn KOXHY i3 3agaHMX NOBEPXOHb OKPeEMO. TOMY MakcuManbHUN
pagiyc CiyHMX cdpep AOPIBHIOE BiACTaHI Bi LEHTpa CiyHMX cdep A0 HanbinbL
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BiiJaneHol TOYKN nepepisy KOHTYpIB 3adaHuX NoBepxoHb (y UubOoMy pasi Bif
Toukn O, 0o To4kK Dy).

Ynvwimo cepy MiHiManbHoro pagiyca S,. Y uboMy pasi MiHiManbHUM
pagiycom Ci4HOK cdepu € nepneHaukynsap 40 KOHTypy uuningpa. Lia cdepa
CTUKaETbCA i3 UMNiHAPOM MO Kony a, i nepepisae KOHyc no konax b, i c.
Ha nepepisi nepworo 3 HMX i3 gBOMA OCTaHHIMM Maemo Toudkn B, i Fy,
O HanexaTb NiHil nepepidy 3agaHuMx noeBepxoHb. BogHoyac 3ayBakmo,
LLO € N CAMETPUYHI IM HEBUAOUMI TOYKM, PO3TaLLOBaHi 3a 3aranbHOK NoWM-
HOO CUMeETPIT.

Ynuwimo cdepy U, OOBinbHOro (y po3rnsHyTUX Mexax) pagiyca
(puc. 5.236). BoHa nepepixe KOHyC no konax d, i €,, a uMniHap — no konax f;
i go. Kono d, He nepeTuHaeTbca 3 konamu f, i g, | TOMY He CTBOPHOE HamnexXHi
NiHiT nepeTuHy To4oK. Kono e, nepeTnHaeTbCA 3 HAMU Ta CTBOPIOE 3ararsibHi
Anst 060x NoBepxXoHb ToYkM E, i Gs.

3MiHIOO4M pagiyc cidHol cdhepn B 0OYMOBNEHMX paHille Mexax, MOXHa
BM3HaAuYUTU NOTPIGHY ANna nobynoBu NiHII NnepeTuHy i3 3a4aHOo TOYHICTHO
KiNIbKICTb TOYOK.

CKOHCTpytoMMO nepexigHi KoHiYHi nosepxHi W i @ gnsa 3'egHaHHA uu-
niHapn4HMx enemeHTiB O, Qi 2 y eauHy cuctemy (puc. 5.24).

Puc. 5.24. NobynoBa nepexigHMX KOHiYHUX noBepXxoHb W i @
AnA 3'eAHaHHA LUNiHAPUYHUX eneMeHTIiB O, Q i 2 y eanHy cucremy
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[na BUKOHAHHSA 3aBOaHHA BUKOPUCTOBYMMO TeopeMy MoHxa. Ynuwimo
B umninapn ©, Q i X, signosigHo, cdepu Al, A% A® Tak, wob iXHi LeHTpu
MiCTUINCSA Ha ocAX ManbyTHiX noBepxoHb W i ®. MNpoBeniMoO KOHTYPHI TBIPHI
KOHIYHMX TMOBEPXOHb HAK OOTWUMHI A0 uux cdep. Toai umniHapPUYHUIA
Tpybonposig © byge nepepizatnca 3 KoHiYHOK BcTaBkow W no enincy a,
i3 KOHIYHOW noBepxHeto @ — no enincy b, a KOHiYHI BCTaBkM MiX coboto —
no enincy c. YactnHn umx enincis i BU3Ha4vatoTb KOHQirypadito Tpybonposogy ©
i noBepxoHb W i ®. A enincu d i e BU3Ha4aloTb KOHQuirypadito TpybonpoBosis
Qi Z i gpyrnn kiHeub Tpybonposoais W i O.

Criocib ekcueHmpu4Hux cchep. Ha BigmiHy Big nonepeaHboro, y LiboOMy
cnoco0i CiyHi cchepu-nocepeaHnKn NPOBOANATL i3 PI3HUX LIEHTPIB, NONOXEHHS
AKMX BM3Ha4YeHo nobyaosoto. OgHOYACHO i3 UMM BU3HaYatoTb i TXHIN pagiyc.
BogHoyac ogHa i3 3agaHuX MOBEPXOHb MOXe He OyTu noBepxHer obep-
TaHHs, OfHAK BOHA MYCUTb MaTu KOMoBi nepepisn. 36epexeHo n ymoBy
HasABHOCTI 3aranbHOl MNOLWWHN CUMETPIT, NapanenbHOl NIAOLWMHI MPOEKLIMN.

Hexan 3agaHO yciyeHun KOHyCc obepTaHHSA i YBepTb BIiAKPUTOro Topa
(puc. 5.25). Bicb kOHyca 3aMae B NPOCTOpPi MNONOXEHHS NPOdiNbHOI NPOEK-
LjitoBarnbHOI NPSAMOT P, a BiCb TOpa — (PPOHTasNbHO NPOEKLitOBaNbHOI NPAMOT |.
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Puc. 5.25. NMobyaoBa niHil nepepi3y yciyeHOro KoHyca obeptaHHA
i uyBepTi BigKpuUTOro Topa
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Omxe, OCi 3ajlaHNX NOBEPXOHb € NepexpecHUMN NPSMUMNA.

Ockinbkn 3agaHi NOBEpPXHi MakTb 3aranbHy MNAOWMHY CUMETPIl, napa-
nenbHy poHTanbHIN NNOLWMHI NPOEKUIN, TO NobyaynmMo OpoHTanbHy NPOEK-
uito niHii nepepisy. i ONOpHi TOYKM MICTATLCA Ha NepeTuHi PPOHTaNbLHOro
MepuiiaHa KOHyca W ekBaTtopa Topa, SKi HanexaTb IXHiN 3aranbHin NNOLWMHI
cumeTpil. Lle Toukm A; i B,.

[MNepepixmo 3agaHi noBepxHi OPOHTaNbLHO MNPOEKLIOBANbHOK MNOLWKN-
Hol T,, LWLO MNpOXOOuUTb 4Yepe3 BICb TOpa MK ONOPHUMU TO4ykamu. BoHa
nepepixe Moro no kony a,. LWob nepepizatm Top No LUbOMY CamMoMy Kony
chbepoto, NoTpibHO, WO6 Ti LEHTP MICTUBCA Ha NepneHavKynapi n, Ao nno-
LLIMHKX LIbOro Kona, Wo npoxoauTb Yepes 1T ueHTp O,. 3 iHworo 60Ky, ua cama
cepa mae nepepizaTy KOHYC No Kony. A Ansg uboro Il LeHTP Mae MIiCTUTUCAH
Ha OCi KOHyca.

Omxe, Wob ua chepa ogHOYACHO nepepizana Top i KOHYC MO Konax,
1T LEHTP Mae MICTUTUCA Ha MNEPeTUHI neprneHaukynspa n, U oci KOHyca p,
To6TO B Touui K,. Llum cammm BM3Ha4yeHO M papgiyc ciyHol cdepn Ry: BiH
AOPIBHIOE BiACTaHI Big ueHTpa cepu K, 00 TOYKM nepepidy KOHTypy Topa
CIYHOIO MMOLMHO Tos.

Ynucynmo cdpepy BM3HadeHoro pagiyca. BoHa nepepisae Top no kony
a,, a KOHyCc — no kony b,. Ha ixHboMy nepepi3i Maemo Touky L, (a Takox
HEBNOMMY CUMETPUYHY 1i), LLO HaNeXuTb NiHil nepepisy.

3MiHIOIOYM MOMOXEHHA CiYHOT MMOLWMHU, MOXHa MaTu 6e3ni4y TOYOK,
Lo HanexaTb NiHii nepepidy. BogHo4ac, y 3B'A3Ky 3i 3MIHOIKO KyTa Haxuny
CiYHOT NNOWMHM OO0 OCi KOHyca, Oyge 3MiHBaTUCA W KYT Haxuny Hopmarnni.
A Ue npmn3BoaAuTb A0 3MILLEHHS LeHTpa Ci4HOI cdepu Ta 3MiHKU 1T pagiyca.
Llss ob6cTaBmHa i € nigcTaBolo Ans Ha3Bw Cnocooby.

lNpakTn4yHa cknapgoBa Ao nigpos3ainy 5
NMo6yanoBa npoekKuil Ta AiINCHOI BENTMYNHU nepepily TpUrpaHHol
nipamian ppoHTaNnbHO NPOEKLiFOBaNbHOK MNIIOWMHOKO

MeTa — HabyTTa yMiHb BU3HAYEHHSI B3AEMHOMO pO3TallyBaHHS NPSIMUX
Ta NOBEPXOHb.

3aBpaHHA 1. [MobyaynTte nNpoeKuii Ta OIMCHY BENUYUHY nepepisy Tpu-
rpaHHoI nipamign © dpoHTanbHO NPOEKLiFOBANIbHOK NIIOLWNHO T.
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BukoHaHHS 3aBAaHHSA
(Mpwviknag, BUKOHaAHHSA 3aBAaHHA MOKa3aHo Ha puc. 5.26)

Y ubOMy npuknagi 3agaHo rpaHHy nosepxHto. OCKiflbkM Mae Micue
NOBHUK Nepepi3 nipamign nOWMHOK, TO NiHiE nepepisy dyae TPUKYTHUK.
Moro cpoHTanbHa npoekuis € Bigomow. A Ans nobyaoBuM roOpu3OHTarbHOI
NPOEKLUil O0CTaTHbO BM3HAYUTM TFOPU3OHTAamNbHI MPOEKLUil TOYOK nepepisy
pebep nipamigm NNOWMHO i 3'egHaTK IXHi BigpiskaMn NpsiMoto.

21

Puc. 5.26. MobyanoBa npoekKuil Ta A4iNCHOI BESIMMUHUN nepepisy
TpurpaHHoi nipamian O ¢ppoHTanbHO NpPoeKUiloBanbHOO NowWuHow T

3aBpaaHHs 2. [MobyaynTte nepepis NpsMol TPUrpaHHOI NPU3MKM 3 HaCcKpis-
HUMWN YOTUPUIPAHHUM MPU3MATUYHUM | LNSTIHOPUYHUM OTBOpaMu OpOHTarb-
HO MPOEKLiIt0BaNbHOK MMOWMHOK T.

BukoHaHHA 3aBOaHHA
(Mpwviknag, BUKOHaAHHSA 3aBAaHHA MOKasaHo Ha puc. 5.27)

[Mo3HaUMO TOYKM Nepepidy cidHoi nnowmHn T 3 pebpamu TpurpaHHoOI
npuamu (1, 5, 8), i3 pebpamun yotnpurpaHHoro otesopy (10, 11, 12, 13) i ToUkK
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nepeTuHy TBIPHOI LMNIHOPUYHOIO OTBOPY i3 rpaHAMU TPUrpaHHOI NPU3MK, AKi
HaneXaTb CiYHin NnowwmHi (2, 3, 7, 9).

YBeaimMo B MioLmHi nepepisy NpsiMoKyTHY CUCTEMY koopauHaT m : | Tak,
Wwob 1i noyaTok 30iraBca 3 TOYKOK nepepidy niBoro pebpa TpurpaHHoI
npn3muK, Bicb M Byna napanenbHOK PPOHTAasbHIN MAOLLMHI NPOEKLIN, a Bicb | —
CnpsiMOBaHOK OO0 cnocTepirada. Togi BigCTaHi MiXK BIigNOBIQHUMW TOYKaMU
B340BX OCi m OyayTb MPOEKUitoBaTUCA B OINCHY BENMYMHY Ha (PPOHTanbHy
NMOLMHY MPOEKLIN, a Bif OCi M — HAa rOPN30HTAarbHY MOLMHY NPOEKLIN.

122 T2=m2
32=72 \42=6/52
I =

82=112=132 >'/

11 21 11‘131 41 51

m

Puc. 5.27. MNMepepi3 npamMmoi TpurpaHHoOI NpU3Mm
3 HAaCKPi3HUMM YOTUPUTPAHHUM NPU3MATUYHUM
i UMNIHAPUYHUM OTBOpPaMM
thbpoHTaNnbHO NPOEKLUitOBarIbHOK NIIOWMNHOK T
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[Mepepi3 TpurpaHHoi nNpuM3amMn gae YoTUPUKYTHUK 1, 4, 6, 8; 4voTupm-
rpaHHOI Npu3Mu — 4YoTupukyTHUK 10, 11, 12, 13; umniHApUYHOro oTBOpPY — ABa
Biapi3kn: 2 — 9 i 3 — 7. Y pesynbTaTi HaknageHHa LMxX reoMeTpudHux qiryp,
3BaXKalyM Ha IXHE B3aEMHE MNOSIOXKEHHA Ha OAHOMY 306pakeHHi, Maemo
LLUYKaHWN nepepis.

3aBaaHHA 3. [Mobyaynte (ppoHTanbHy i FOPU3OHTaNbHY NPOEKLiT NiHiT
nepepisy TpurpaHHMxX nipamign Ta Npusmu.

BukoHaHHS 3aBOaHHA
(Mpwuknag BUKOHaHHA 3aBLaHHA NoKa3aHO Ha puc. 5.28)

[Mpuama € npoekuitoBanbHOK MOBEPXHEK, MPOTE 3a UMX YMOB BOHAa
3aMiMae B NPOCTOPi 3ararnibHe MNOMOXeHHS i, Wob 3acTtocyBaTu PO3rMsHYTUN
y nonepegHbOMy npuknagi nigxig, notpibHo 6yno 6 nepeTBOpUTU KOMIMSEKC-
He KpecCrieHHs1 Ha TaKy CMCTeMy MIOLWWH NPOEKLIN, Y SKin NnpuamMa 3armana 6
npoekuitoBanbHe NonoxeHHs. OgHak € 1 iHwun cnoci6. BiH nondarae B Tomy,
IO AN BU3HAYEHHSA MiHiT B3aEMHOro rnepepisy 3agaHux noBepXOHb LOCTaT-
HbO BM3HAYUTU TOUKM NEPETUHY OAHIET NoBepxHi (nipamign) pebpamn gpyroi
noBepxHi (NpnM3mKn) i 3'egHaTh X MK CODOIO BigpizkamMu NPAMMUX.

Puc. 5.28. NMobyanoBa hpOHTaNbHOI U FOPU3OHTANILHOI NPOEKUIN NiHil
nepepisy TpurpaHHUX nipamigu Ta npusmMm

Y Hawomy BUnNagky Mae Mmicue NoBHWUK rnepepis nipamigm npusmoro, To-
MY IXHS JiHIS NepeTuHy pos3nagaeTbca Ha ABi rinku. OCKINbKM NiHil nepeTuHy,
HanexaTb SK rpaHaM MNpu3MK, Tak | rpaHsM nipamign, To IXHIO BUOUMICTb
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MOBHICTIO BM3HA4YeHO BUMAMMICTIO UMX rpaHen. Hanpuknag, skwo © npuama
Gyna npo30opoto, TO ropM3oHTanbHa NPoeEKList 060X rinokK NiHil nepeTnHy Gyna
6 BUOMMOLO, a OCKIifbKM Lie HEe TaK, TO BUAMMMMUK ByayTb nuule Bigpi3ky rinok
NiHIT NnepeTnHy, sKi HanexaTb ABOM BEPXHIM rpaHaM nNpuaMmn. 30BCIM MPOCTO
BMKOHYIOTb 3aBAaHHA 3 NobyaoBKU MiHiT NepeTuHy rpaHHMX NOBEPXOHb, SIKLLO
OfHa 3 HUX € NPOEKL,iItOBAbHOHO.

3aBaaHHsA 4. [NobyaynTte ABi NPOeEKLUiT MiHiI nepepidy NpAMOi TpUrpaHHoI
NPU3MM i3 TPUrpaHHOI nipamigoto.

BukoHaHHA 3aBAaHHA
(Mpwuknag BUKOHaHHA 3aBLaHHA NoKa3aHO Ha puc. 5.29)

3a yMOBOK Ma€e Micue NOBHUKW Nepepi3 NpM3aMu nipamigoro, ToMy JiHis
IXHBOr0 B3AEMHOrO rnepepi3y posnagaetbcd Ha ABi rinku. lNpuama 3anmae
FOPU30OHTaNbHO NPOEKLitOBarIbHE MOSIOXEHHS, TOMY SIK OMOPHI Bi3bMiIMO TOYKM
NepeTUHy ropu3OHTanNbHUX MNPOEKUIM pebep nipamiagn 3 ropu3oHTanNbHUM
KOHTYPOM npu3mu. OpoHTanbHi NPOEKLiT OMOPHUX TOYOK BU3HAYalOTb i3 BUKO-
PUCTaAHHSM BJ1IaCTUBOCTI HASTEXHOCTI.

[[OpM30HTaNbHOK MeXek BUOMMOCTI € BEPXHSA ocHoBa npuamu. JliHia
NepeTUHy HanexuTb BiYHin NOBEPXHI NPM3MK, TOMY BCSA 11 rOpU3OHTarbHa
NPOoEKUis € HeBnanmow. A Ha (OPOHTasbHIN NSIOWWHI NPOEKUIN BUOANMOK
B6yae nuwe 4actvHa rinok NiHil NepeTuHy, sika O4HOYACHO HaneXxuTb BUAU-
MUM rpaHaM nipamMian Ta NpUsMu.

Puc. 5.29. NobynoBa niHii nepepiszy npAMoi TpurpaHHoOI Npu3mMm
i3 TpUrpaHHoI nipamigoto
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KOHTpONnbHI 3anuTaHHA Onig camonepeBipku

1. Buknagite 3aranbHUn NpuHUmMn nobynosu ysarasibHEHOrO aniroputmy
ANs1 BAKOHaHHS 3aBAaHHA BU3HAYEHHS NiHil nepepi3y NOBEPXOHb.

2. ChopmynionTe MOXMIMBI BapiaHTW po3B'A3aHHS 3aBOaHHS BU3HAYeH-
HA NiHIT nepepidy 6aratorpaHHMKa NIIOLLMHOLO.

3. Y dknx Bunagkax ona BU3HAYEeHHSA JiHIT nepepidy OBOX NOBEPXOHb
MOXHa 3acTocoByBaTW Ccnocib:

a) NIOLLMH, Wo obepTaloTbCs;

6) KOHUEHTPUYHMX cdep;

B) EKCLIEHTPUYHI cdhepn?

4. FAKi ToYKM NiHIT Nnepepisy NOBEPXOHb HAa3NBaKTb OMOPHUMN?

5. Hanuwitb i gante nOACHEHHSA anropuTtMy BMKOHAHHSA 3aBOaHHSA BU-
3HAYeHHS TOYKM 3YCTPIYi NPAMOT i3 NIOLWMHOIO.

6. Y YoMy nondrae BMKOHAHHS 3aBAaHHSA LOO0 BU3HAYEHHA nepepisy
MOBEPXHIi NMOLMHOK 3a JONOMOrot crnocoby rpaHen Ta cnocoby pebep?

7. Y 9Kknx Bunagkax nroLlinHa nepepizae NOBEPXHIO NMPSIMOro KPyroBoro
KOHyca: No ABOX NpsSIMUX, WO NepeTUHaKTbCs; No Koy, enincy, napabdoni,
rinepboni?

8. Wo € bpoHTanbHUMK MPOEKLISMU TiHII nepepidy ABOX NOBEPXOHb
obepTaHHA Opyroro Nopsigky, ski MatoTb 3araribHy MAOWWHY CMMETpIl, napa-
nenbHy NowWwuHi I,?

9. Aka € 3anexHiCTb MK NopsaKOM MOBEPXOHb, WO MepepisarnTbes,
| MOPSAAKOM JiHil, BU3SHAYEHOT B pe3ynbTaTi IXHbOro rnepepisy?

10. Y YoMy nosnisirae 3aMicT anroputMy BUKOHaHHSA 3aBAaHHSA AN BU3Ha-
YeHHS TOYOK NepeTuHy niHil 3 NoBepxHe?

11. Yum cnig nocnyrosyBaTuUCA nig 4Yac BMOBOpPY AOMNOMIKHOI Ci4HOI Mo-
BEPXHi B XOAi BU3HAYEHHSA TOYOK NepeTUHY niHil 3 NoBepxXHe?

PekomeHaoBaHa nitepatypa: [2; 3; 7].
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