Jleknusa 1

OIIEPALIMS ITPOELIMPOBAHUA
MOJIEJJUPOBAHUE TOYKH U MPSIMOM HA DITIOPE MOHXKA.

HauepraTtensHas reoMeTpust H3y4aeT METObI OTOOPaKEHUSI 0OBEKTOB TPEXMEPHOTO MPOCTPAHCTBA
Ha IUIOCKOCTh M CIOCOOBI rpapMueCKUX PEUICHUH MO3UIIMOHHBIX U METPUYCCKHX 3aj]lay, CBS3aHHBIX C
TUMH 00BEKTAMHU, TI0 HX MJIOCKHM 0TOOPAKeHUAM (MO/IeIsIM).

[IpocreiimuM o0Opa3oM  (3JEMEHTOM) TIPOCTPAHCTBA SBJISETCS TOYKAa. Bce ocTambHBIC
TCOMETPHUYCCKUE OOBEKTHI (JIMHHS, TUIOCKOCTh, MIOBEPXHOCTD...) MOXKHO TPEACTaBUTh, KAaK MHOXECTBO
touek. Ml MomenmpoBaHHS OOBEKTOB TPEXMEPHOTO MPOCTPAHCTBA OyAE€M HCIOIB30BaTh OMEPALUIO
MPoenMPOBaHUs, KOTOPAs SABISETCS OCHOBON HaYepTaTEIIbHON TeOMETPHH.

BribepeM B mpocTtpaHCcTBE TOUKYy S1 — HEHTP MpoemupoBaHHMSA U IUIOCKOCTh Tl — MUIOCKOCTH
npoekuuii (puc 1.1).

LenTp mpoerupoBanus S1 ¥ MJIOCKOCTh MPOEKIHiA 711 Ha3bIBAIOTCS aNIAPAT MPOCHUPOBAHUSA.

B 3aBucuMocTH OT pacnojiokeHUs IeHTpa S1 OTHOCHTENBHO IUIOCKOCTH IPOEKIIUH,
MIpOEPOBaHKE JEIUTCS Ha 2 BUJIA: [ICHTPAJILHOE U MapaljiesIbHOE.

1. llenTpanbHoe MpoeHHPOBAHUE

B cityuae, xoraa S1 sBisieTcsi cOOCTBEHHOM TOYKON MPOCTPAHCTBA, MOyYaeM anmapar
[EHTPaIBHOTO TpoenupoBanus (puc. 1.1).

[ mocTpoeHust MPOeKLMH IPOU3BOJIBHONW TOUKH A HCXOZHOTO MPOCTPAHCTBA BBINOJIHUM
ClIelyIOLINe OIepaluu:

1. Yepes nentp S1 u Touky A mpoBeieM MPSIMYIO a,;
2. OTMETHM TOYKY TepeceueHus mMpsMoii a ¢ Tuiockoctero tl: Al=a N «l.

[Homyuennas Touka Al Ha3pIBaeTCs mpoeKkuuei ToUku A Ha IockocTh l u3 meHTpa S1.

Amnanoruyto CTPOATCA IMPOCKIUHN Apyrux TOYCK
mpoctpancTia. [Ipsmas muHUS — &, mpoxoxsmas depes ueHTp S1
Ha3blBACTCsl MNpoelUpywIeid NpsiIMOH U Ha IUIOCKOCTH
MPOEKIIMUK 0TOOpaXkaeTcs (MIPOSIUPYETCS) TOUKOM.

LenTpanbHast MIPOEKIINS o0jamaer 00JIBIION
HarJsIIHOCTBIO, HO UIMEET HEOCTATKU: CIIOKHOCTh IIOCTPOEHUS U
OTpeJieNieHrsT UCTUHHBIX pa3MepoB mpenmera. lLleHTpanbHOe
MIpOCHUPOBAHUC MIPUMEHACTCA IIPHU NOCTPOCHUUN TMECPCIICKTUBHBIX
M300paXeHU  3MaHUd W COOPYXKEHHi, B  JKABOINCH,
ApXUTEKTYpE U TIp.

Puc. 1.1

2. INapanieabHoe NpoenMpoOBaHHe
YnaanuB wneHTp mnpoenupoBaHuss S1 B OECKOHEUHOCTb, MOJIYYHMM amnapar [apajuieJbHOrO
npoerupoBanus (puc.1.2). B 3aBUCMMOCTH OT HampaBieHMs] MPOEUUPYIOLIET0 Jydya OTHOCHTEIHHO
IUIOCKOCTH Tt]1 mapasuienbHOe IPOELUPOBAHUE JICJIUTCS:

* NpPAMOYIoJbHOE (opToronanbHoe)

n o= NMpoeNHpPOBaHNe - TIPOCIMPYIOIIME JIy4d

> COCTABJISIIOT C IUIOCKOCTRIO Tl yrom @=90°, T.e.

Ayma, A OPOCHUPYIOIUE  JYYH  TEPICHIUKYISPHBI
TUTOCKOCTH TIPOCKIIHI.

&8, cC B e KOCOYroJbLHOE NpoenHpPOBaAHKE -
o= ) Eﬁgsgzgﬁm:le Jyqu 5 COCTaBJISIOT c
r L] yrox ¢#90°;

Puc.1.2



[MapannensHoe NpoOEIMPOBaHHE WMEET MEHBINYI0 HArISTHOCTh, OJHAKO 00JagaeT MpPOCTOTOU
MOCTPOCHUS U MIIUPOKO PACIPOCTPAHCHO B MAITUHOCTPOCHUH.

[TapannensHOE OPTOTOHANBHOE IMPOCHHUPOBAHHE - OCHOGHOU MEMmOoO Kypca HauepmamenbHol
2eomempuu.

CaoiicTBa mapajjiejbHOro NpoenMpPoBaAHUS
IIpoekuns TOUKH €CTh TOUKA.
IIpoexknuus npsmMoil ecth npsimast TuHUS. [Ipoeknns npoeuupyromei npsMon BEIpOKAAETCA B TOUKY.
NHimneHTHOCTS (B3aUMOIIPUHA/IEKHOCTh) TOUEK U JIMHUN COXpaHAETCS.
[Ipoekumn mapaIenbHBIX MPSIMBIX MAPAJUIETHHBI MEXKITY COOOM.
Jlro6as mnockas ¢urypa, mapaurenbHas IDIOCKOCTH MPOEKINH, MPOSHUPYETCs Ha ATy TUIOCKOCTH 6e3
HCKaXECHMS.
6. OTHoweHKe JIMH NPOSKLUI JBYX OTPE3KOB PABHO OTHOIICHHIO AJTUH MIPOCIIUPYEMBIX OTPE3KOB.

agrwbdE

IIpoeunpoBanue Ha OIHY MJIOCKOCTh HE JA€T OIHO3HAYHOrO MpeACTaBIeHU O hopme U pa3Mepax
npeameTa. s moiiydeHHs: OAHO3HAYHOM M 00paTUMOIl MOZENH, MO KOTOPOM MOKHO BOCCTAHOBUTH
¢dopmy, pa3Mepbl M TOJOXKECHHE OOBEKTa B MPOCTPAHCTBE, HCIONB3YIOT METO[ ABYX H300pakeHHii
(Metoa Monska).

MogaeanpoBanue TOUKH Ha dnmope Mon:xa. MeTton MoHka (KOMILIEKCHBII YepTex)

O®paniry3ckuit Matematuk ['acmap Momxk (1746 — 1818 r.) mpeumokun moaydarh 0TOOPaKEHUS
MpPEeIMETOB  TMPOCTPAHCTBA, HCHONB3YsS IMPSIMOYrOJIbHOE IPOCLMPOBAHHWE HA JIBE  B3aUMHO
MIePIEeHIUKYIISPHBIE TJIOCKOCTH (YaCTHBIN CiTydaid).

Bo3bMeM B npocTpaHCTBE JBE B3aUMHO NEpPIIEHANKYIISApHbIE 1ockocTH — wl L w2,

[Tnockocts @l - PpoHTANBHAS TUIOCKOCTH MPOESKIIHIA;

IInockocTh @2 — TOPU3OHTATIBHAS IOCKOCTh POEKIIUH.

[IpoerupoBanue Ha TiockocTH w1 u 2 BeaeTcs 3 OECKOHEYHO yAalleHHBIX IeHTpoB Sloo u S200
OPTOTOHAJIFHO COMPSDKEHHBIX C MIIOCKOCTAMHU MpoeKIui (puc 1.3).

ocu X12 — nmuHMs iepeceyeHus TOCKOCTEH.

Ha npaktuke mcnonb3oBaHHe MPOCTPAHCTBEHHONH MOZAENH HE yMOOHO IS Tepexoja K IUIOCKOH
MOJIEJIH TUIOCKOCTh T2 IoBOpaunBaeM BOKpYT ocu X12 (coBmemaem) ¢ miockocthio l. [lonydaer amiop
(ueptex) MoHKAa WIM KOMILIEKCHBIN YepPTeskK.
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Puc. 1.3

Al - ¢dpoHTaTBHAS POSKIUS TOUKU A;
A2 - TOpHU30HTANIbHAS MPOEKIUS TOUKH A.

Takum o6pa3oM, MOJENb TOUKH A Ha 31mope Monxa npeacTaBiseT coboil mapy Touek Al u A2,
PacIoNIOKEHHBIX Ha OJHOM JIMHUM CBSI3U, MEPIIEHINKYIISIPHON ocn X12.



MopeanpoBaHue TOUYKH MO YeTBEPTAM (OKTAHTAM)

PaccMoTpuM BO3MOIKHBIE ITOJIOKEHUS IIPOSKIIMI TOYCK Ha 3Iope MoHKa OTHOCUTENIbHO ocu X12 B
3aBUCUMOCTH OT UX MOJOXXEHUS B MCXOJHOM MPOCTPAHCTBE OTHOCUTEIBHO ILIOCKOCTEH mpoekuui wl u
n2. Ha puc.1.4 nokasano pacnonoxenue touek A, B, C, D coorsercteenno B I, I, 111 u IV uemeepmsax
npocmpancmea (oxkmanmam), a Ha dmiope Momka (puc.1.5) maHBI BO3MOXHBIC BapHAHTHI
PacmoIOKEeHHS UX MPOSKIMHA OTHOCUTENBHO OcH X12.
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Pacnonoxenue Touek 1o 4eTBepTsAM Ha Dmope Momxka

Touka A - | gerBepTh

B: ¢ Touka B — Il uetBepth
[ Touka C — Ill yeTBepThH
" E Touka D - 1V uerBepTh
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Puc. 1.5

MO)IeJII/IPOBaHI/[e TOYKHU HA TPH IVIOCKOCTH

JIBe mpoexuy TOYKM BIOJHE OMPEIEIAIOT €€ IMOJIOKEHHWEe B IpocTpaHcTBe. OpHako, mpu
pelIeHNH 3a/1a4 HavyepTaTeJIbHON TeOMETpPHH, a TaKKe NpPU IOCTPOCHUH YepTexed OOBEKTOB 4acTo
WCTIOTIB3YIOT MPO(PUIABbHYIO IIOCKOCTH T3, KOTOpas pacIoyiaraeTcs MepHeHIUKYIIPHO IOCKOCTIM Tl U
n2. Ilpu mMonmenupoBaHMH TPAMOYTOJIBHOW CHCTEMBI KOOPAWMHAT OyJeM COBMEIATh IUIOCKOCTh T3 C
KoopauHaTtHOU TuiockocThio (YOZ) (puc. 1.4), Torna npoduibHas npoekunss A3 TOYKHM A ONpeAeuTcs
koopauHatamu (YA, zA). Ilpu nepexoze K I0ckoil Moaenu Oy/ieM HOBOPauMBaTh MIOCKOCTh 3 BOKPYT
ocu X13 1o coBMeleHus ¢ TOCKOCThIO Tl.

Tak xak koopauHata ZA Oyznert oOmieit ans npoexkunii A3 u Al, a koopaunara YA — i IpoeKIui
A3 u A2, TO monokeHrne NpoeKIru A3 Ha IJIOCKON MOAETH MOXKHO ONPE/CIUTh CICIYOIIUM 00pa3oM:

® MpOBECTH TMpsMy0 (JUHHUIO CBs3M) W3 Toukd Al mneprnenaukynspHo ocu  X13



U3MEPHUTh PACCTOSIHUE OT MPOeKIrH A2 10 ocu X12 U OTIOKHUTH 3TO 3HAYECHHE T10 JINHUU
cBsi3u OT ocu X13 (puc.1.5).
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