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BBenenue

Lenbto ywyebHOro mnocoOus SBJISETCS OKa3aHWE IIOMOLIM OOYy4arolMMCs BCEX
cnequanbHocTet  JI'TY ngHeBHOro wu  3aoyHoro otAeneHuil npu  uzydeHuun Kypca
«HauepraTenbHas reoMeTpus».

Kypc «HadeprarenbHas TreoMeTpusi» JOCTaTOYHO TOJHO U3JOXKEH B ydyeOHUKax
UYerepyxuna H.®., JIeuukoro B.C., ['opaon B.O., [Tmennunoro H.H., Uepycanumckoro A.M.,
[Toceauckoro A.Jl., ®ponoa C.A. u apyrux. OTu TPyAsl SBISAIOTCA OCHOBOW Kypca JEKLUH,
YUTAEMbIX 110 HAYEPTATENbHON reoMeTpru He TobKO B JAI'TY, HO U B Apyrux By3ax.

JlanHoe mocoOue pa3paboTaHO Ha OCHOBE YYEOHBIX IUIAHOB, pabOYMX MPOrpamm,
peaim3aliio  KOTOPBIX  OCYWIECTBISIIOT  IpenoaaBaTenu  kadeapsl  «MHeHepHas W
kommbtotepHas rpaduka» JAI'TY. Ilpu pa3paborke mocobust craBmiach 3ajada — B KPaTKOU
KOHCIEKTUBHOU (opMe MpeACTaBUTh KypC JIEKIUI TakuM, KaK OH H3jaraercs B y4eOHOM
npouecce. [Ipu 3TOM, HCHONB3ys JaHHOE IOcOOME, OO0YYarolIMecs MOJIy4aloT BO3MOXKHOCTb
U3Y4YUTh LNl ]l pa3/iesioB Kypca MoJpoOHO U B O0IbIIEM 00BEME CAMOCTOSATENBHO.

IlocraBneHHON 1enM B 3HAYUTENBHOW CTENEHHM CIOCOOCTBOBAJIM METOAMYECKHE
pa3paboTku, BbIONHEHHblE B pa3zHoe BpeMms IllepbakoBeim K.@., Comomuubsim A.H.,
BbobpukoseiM A.I'., bounapenko I'.1., boukoBbim H.II., Hlupuneiv B.®. u gpyrumu nounesramu
kadenpsl «HauepraTenbHas reoMeTpus U MHKEHEpHast rpaduka», 1 006o01maronme oneiT domnee
yeMm 80-neTHero npenoaaBanus kypca «Haueprarensnas reomerpusi» B PUCXM - IT'TY.

IlonsiTHE O MpOELMPOBAHUH

HaueprarenpHasi reomeTpusi — 3TO TeOpuUs H300pakKeHHsI NMPOCTPAHCTBEHHBIX TeJ Ha
IUIOCKOCTH WJIM TOBEPXHOCTH M PEUIeHHMs] MIPOCTPAHCTBEHHBIX 3aJady C IOMOLIbIO 3THX
M300pa’KeHUH.

[IpenMeToM HauepTaTENbHON F€OMETPUHN SBIISETCS:

1. UznoxxeHue croco0OB IMOCTPOCHUS H300paKEHUW MPOCTPAHCTBEHHBIX OOBEKTOB Ha
IJIOCKOCTH (MJIM TOBEPXHOCTH);

2. O6ocHOBaHHE CIOCOOOB  peIIEHUS MPOCTPAHCTBEHHBIX 3aJad C  ITOMOIIBIO
M300pakeHHI;

3. Ucnonk3oBaHne CrocoOOB HayepTaTENbHONH T'€OMETPHH IS PEHICHUS MPAKTUYSCKUX
3a/1a4 HaAyKH ¥ TEXHUKH.

OCHOBHBIM CPEACTBOM HauepTaTEIbHON F€OMETPUH SIBIIETCA N300paXKeHUE UITH YEPTEK
(amop — QpaHIl.), K KOTOPOMY HPEIbSIBISIOTCS onpeaenéHHble TpedoBaHus. UepTEx NOIKEH
OBITh HAIJISIIHBIM, O0paTUMBIM, IPOCTHIM M JOCTATOYHO TOYHBIM.

HekoTopble npuHsTHIE 0003HAYEHUSI:

[Tnockoctn npoeknuii:  Il1, Il2, Il u T.1.

Toukwu: B mpoctpanctee: A, B,C,D wurt.m.
B ITPOCKIIUIX: A1, B1, Cy, D1...
A2, B2 C2 D2...
As Bs, Cs Ds...

Jluauu: B mpocTpaHcTBe: &, b, ¢, d, e u T..
B Ipoekimsx:  ai, b1, c1, di, er...

az b2, c2 dz e2...

as, bs, 3, ds, e3...

[InockocTH: B mpocTpancTee: d, B, v ...
cienaMH TIOCKOCTH: a1, B1, y1 ...



a2, B2 y2 ...
a3, B3, v3 ...

VYcnoBHble 0003HaueHus: [lapannensHocTs - ||
[lepnenAMKYIAPHOCTS - 1
[Tepeceuenue - N
PaBencrBo - =
CoBnanenue - =
ITpuHaaiexxHOCTD — C

IIpsamoii yrom -
Touka — (*)

OCHOBOITIOJIO)KHUKOM Ha4epTaTeIbHOH T€OMETpUU SBISCTCS (PAaHIy3CKUH HHXKEHEp M
yuenslii ['aciap Monx (1748-1818), koTopoMy NpHHAATIEKUT KpblIaTOE BbIpaxeHue: «Heprex -
s3pIK TexHuku». [Ipodeccop B.K. Kypatomos (1853-1904), aBTOp pycCcKOro - KiacCHYECKOro
yueOHHMKa 110 HauepTaTeJIbHON reoMeTpuu nucai: «Eciu yeprex sBIseTcs s3bIKOM TeXHUKHU, TO
HauepTaTeIbHas FeOMETPHs CIYXKHUT I'PaMMATHUKOM 3TOro s3bIKa...»

N3yueHne HauepTaTeNbHOM TI'€OMETPUM CHOCOOCTBYET Ppa3BUTHIO Yy OOydaromuxcs
IIPOCTPAHCTBEHHOTO  MBIIIJIEHUs,, 0€3 KOTOpOro HEBO3MOXKHO YCIHEIIHOE BBIIOJHEHHE
pa3IMYHBIX MHXEHEPHO-TpaUIeCKuX U MPOEKTHO-KOHCTPYKTOPCKUX padoT.

ITonsiTre 0 MpoeMPOBAHU U

[IpoenupoBanue - 3TO CHOCOO  IMOCTPOCHMUSI  H300pa)XKEHUST WM MPOEKIHH
MIPOCTpaHCTBEHHOro oObekTa. Ilpoekuuell reoMeTpruueckoro o0beKTa Ha3bIBa€TCs MPaBUIBHO
MIOCTPOCHHOE N300pa’keHNe ero Ha MIIOCKOCTH HJIM MIOBEPXHOCTH BHE 00BEKTA, BHIMOJIHEHHOE 10
OIpENIEICHHBIM 3aKOHaM.

B 3aBucumocTH OT croco0a TOCTPOCHHS TPOCSKIUU pPA3NIUYAIOT LEHTpalbHbIE |
napaielibHble.

HeHTpaﬂLHLIe NMPOCKIUU

[IpencrtaBuM B MPOCTPAHCTBE IJIOCKOCTh W TOUKY S HE JISKANIYH0 B 3TOW IUIOCKOCTH
(cmotpu pucynok 1). Bo3bMeMm B MpoCTpaHCTBE TOYKY A M IMpOBENEM M3 TOYKH S depe3 A
IPOCHUPYIOUIMIA JTyY /10 TIepeceueHus ¢ MI0CKOCThIO, B PE3YyJIbTaTe Yero Ha MIOCKOCTH MOTYyYUM
IPOEKIUIO TOYKU Ap,

B pe3ynbpTaTe yero noayduid Ha3BaHHeE:

S [11- 110CKOCTH MPOEKINH;
S - meHTp MpoeKuwnii;
A - TOYKa B IPOCTPAHCTBE;
SA - mpoenupyromuii 1y4;
A1 - 1eHTpanbHas MPOEKIHs TOYKU A Ha
m10cKocTh [1;.
Jns 1oCTpoeHMs LEHTPaJbHOM NPOEKLIUN
muaun - (BC)  nmoctatoyHo — mOCTpOUTH
npoekuuu aByx ee touek B m C. Or
LEHTPAJIbHOM MPOEKIUU TOUKH A, JIHMHUH
(BC) wMoxHO mepedTH K HOCTPOCHHIO
HeHTpaibHOM mpoekiuu ¢purypsl (AKLM) u
MIPOCTPaHCTBEHHOIO 00BeKTa,
paccMaTpHBasi UX KaK COBOKYIHOCTb TOYEK
B IIPOCTPAHCTBE.

PucyHok 1



LlenTpanbpHble MPOCKIHH MOJYYUIH IIHPOKOE pACHPOCTpPAaHEHHWE B AapPXUTEKTYPHO-
CTPOUTEIHFHOM M XyJ10’KECTBEHHOM JIEJIE.

IMapaniesibHbIE IPOEKINHT

[TapanienbHble TPOEKLUU IOJYYarOTCs, €CIU LEHTP MPOECUUPOBAHUS S yAAJIeH B
OeckoHeuHOCTh OT Tutockoctu mpoekimid ([11). Torma, mpoenupyroIue JTydu CTaHOBSATCSA
napauiebHbIMH HEKOTOPOMY HAIPABJICHHIO MPOCHUPOBAHUS S MPSIMBIMU (CMOTPH PUCYHOK 2).
[TapannensHOM mpoekiuelt TOUkU A Ha3bIBaeTCs TOUKa A1, MepeceueHus: MPOeHUpPYyOLIero Jiyda
AA1 , IpOBEIEHHOTO MapauIeIbHO 33/JlaHHOMY HANpPABJIECHUIO S C IUIOCKOCTBIO mpoekiuit I1;.
[TapannensHble TPOSKIUH JUHUH, (GUTYp U OOBEKTOB CTPOSAT, paccMaTpuBasi HUX Kak
COBOKYITHOCTb OTJEJIbHBIX TOUEK (mpumep uHuu a, purypel (ABCD) cmoTpu Ha pucyHke 2).

B 3aBucuMoCTH OT HarnpaBieHUs MPOCHUPOBAaHUS S MapaivieNibHble  MPOEKLIUU
JENATCS Ha TPSAMOYTOJIbHBIE, €CJIM MPOCUUPYIOIIMNA JIyd MEpHEeHAMKYISIPEH IIJIOCKOCTU
npoexrmit (S L II1), u KocOyrompHbIe, KOrJa HATPABICHHE MPOCHUPOBAHUS COCTABIAET C
TIJIOCKOCTBIO MPOEKIHET YToJI, OTIHYHBI 0T mpamoro (S # ITy). TIpaMoyronbHble mapauIenbHbIe
IIPOEKIUH, Ha3bIBAEMBIE TAK )K€ OPTOrOHAJIbHBIMH, HAIILIM IIUPOKOE IPUMEHEHNE B TEXHUKE.
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PucyHok 2

OcHoBHbIE CBOIicTBa NapaJliieIbHOTO NPOeMPOBAHUSA
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PucyHok 3



K ocHOBHBIM CBOMCTBaM MapaijieIbHOTO MPOSLUPOBAHUS OTHOCATCS (CMOTPU PUCYHOK 3):

1. Touka A mpoeuupyercs Ha MIOCKOCTh MPOEKITUN B TOUKY Aj.

2. Ilpsmas muaus BC B obmem ciywae mpoeunupyercs B npsmyro BiCi, B wactHOM
cly4ae - B TOYKY, €CIIM OHa MapajlielibHa HampaBieHHi0 npoerupoBanus (EF || S) wm B
HATypaJIbHYIO BEJIMYHHY, €CITH OHA MapajuielibHa iockocTu npoekimii (MN || I11).

3. Ecmm Touka D mpunamnexut npsmoir BC, To mpoeknus touku D1 mpuHaminexut
npoekiuu npsmoit B1Cy.

4. OTHOIIEHUE OTPE3KOB MPSIMON PAaBHO OTHOILIEHUIO UX MPOEKIIHI:

BD=B:D;
DC DiC

5. Ilpoexmuun nByx mnapaiensHeix npsaMbix (KL " PQ) mnapamienbHbl MeXIy COOOi
(K1 P:Qu).

6. OTHOLIEHNE OTPE3KOB ABYX NapauIeIbHBIX NPSIMbBIX, PABHO OTHOLIEHUIO IIPOEKIUI
ITUX NPSIMBbIX:

KL = Kil1.
PQ Pi1Q:

IIpoexunu TOUKH

[Tpoekuus Touku (00bEKTa) HA OJHY IIOCKOCTh HE onpeenseT ee (ero) mojgokeHue B
IPOCTPAHCTBE, I03TOMY Ha MPAKTUKE MOJIb3YIOTCS OPTOr OHAJIbHBIMU IIPOEKIUSMU TOUKH
(oOBbeKTa) Ha BE WITH TPHU B3aMMHO-TIEPIICHAUKYJISIPHBIC TIOCKOCTH TTPOSKITU.

JAByxkapTunHnblii yeprexk Touku (IIpoexunn Mon:ka)
JIBe B3aMMHO - TepIEeHIUKYJsIpHbIe TuiockocTH: Il1 - ropu3onTanbHast u Il - dpoHTANBHAS,

MepeceKaroTcst Mo ocu X12 U AEJAT BCe IPOCTpaHCTBO Ha 4 yacTu wiM kBagpanTta: 1, [T, I, 1V
(pucyHok 4).
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PucyHok &

E
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JUis momydeHuss 2-X KapTUHHOTO 4YepTeka TOYKM A HEOoOXOOUMO H3 3TOH TOYKHU
OIlyCTUTb IEPHEHIUKYIAPbl Ha IIOCKOCTH npoekuuid Ili u Iz momy4uTs, COOTBETCTBEHHO,
TOPU3OHTATBHYIO — A1 U (PPOHTANBHYIO - A2 IPOEKIIMU TOUKH A.

3ateM miuockocTh Il BMecTe C pacnonokeHHOM B HEMl mpoekuumel Ai  ciemgyer
MTOBEPHYTH 3a MEPEAHIO0 MOy BHU3 JO COBMEIIEHHU ¢ INIOCKOCThIO I12, KOTOpas npuHuMaercs
3a IJIOCKOCTh uepTexa. [Ipu aTom mpoekuun Touku A1 1 Az pacnonararoTcsi Ha BEpTHKaIbHON
JIMHIH CBSI3M, HepreHauKysipaoii ocu OX (AtAAs L Xi)).

[TonoxeHne TOYKU B IPOCTPAHCTBE OINPEAEISIETCS PACCTOSHUEM COOTBETCTBEHHO OT
mockocrer mpoeknmii [y, Ip, I3, koTOpeie B mpoeknusx uaMepsitoTcs mo ocsim X, Y, Z u



Ha3bIBAIOTCSl KOoopAMHAaTaMu. Ecim Touyka 3amaercs KOOpAMHATAMH, TO MPH IOCTPOCHUU
MPOEKINI CIIEAYeT MOMHHUTH, YTO IOJOXKUTEIbHAsA KOOpAWHAaTa X OTKJIAIBIBACTCS BJIEBO OT
Hayasa koopauHat 0, a oTpuuarenpHas — BIPaBO; IOJOXKHUTENIbHAs KoopauHaTa Y
OTKJIQJIBIBAE€TCS BHU3 OT TOYKH A1, OTpULIATENIbHAS — BBEPX; MOJIOKHUTEIbHAS KoopauHaTa Z
OTKJIQJIBIBAETCSl BBEPX OT TOUKH A1p, OTpHUILIATENIbHAS — BHU3.

(M) ] [lonyyennass kapTuHa (CMOTPH PUCYHOK 5) I/Iu6y,Z[€T 2-x
7 A KApPTUHHBIM 4YE€pTEXOM TOYKM A, 3aJaHHOM B 1-oMm

kBajapaHTe. Koopaunatel Touku A!

AA>=A1A12=Y A - paccTosinue 110 miockoctu [z

v Ax AA1=A2A12=Zx - paccTostHre 10 TIockocTu I11
@ o
oA
M) PucyHok 5
AHaOru4HO CTpOSATCS 2-x T
KapTUHHbIE YEPTEKHU TOUEK,
o lks
3aJaHHBIX B JIF000H YacTH °B, Eell,
IIPOCTPAHCTBA KAk M[OKa3aHO Ha A I8 c
o}
pucyHke 6. COOTBETCTBEHHO: 2 oC z
A naxomutcs B | kBagpaHTe; B : IV ve
1
B naxonurcs B |l xBagpanre;
C naxonutcs B |1l kBanpanTe; X A B, C. D., E.=E
D naxomutcs B IV kBanpanTe; 7
E mpunaanexut mockoctu I,
oA C.
O
oD,
D,
PucyHok 6 O
TpexkapTHHHBIN YePTeK TOYKH
Tpu B3aUMHO - TEPHNEHAMKYJISAPHBIX MJIOCKOCTH Tnpoekuuit: Ili-ropuzontanbhas, > -

¢dbponTtansHas u 13 - mpodunbHas, nepecekarotcs Mo ocsiM X1z, Y13, Z23 U JACTAT BCE MPOCTPaH-
CTBO Ha 8 4acTeil M OKTAHTOB (CMOTPU PUCYHOK 7).
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PucyHok 7

Jna nomydyenus 3-X KapTUHHOTO YepTeka TOUKH A HEOOXOAMMO M3 3TOH TOYKU ONYCTUTH
MEPIEHANKYJIAPBI Ha IUI0CKOCTH Ipoekuuid 111, 112, I13 u monmy4uTs, COOTBETCTBEHHO, IPOEKIIUN



A1, A2 , Asz. 3arem miockoctu II; m Il3 BMecTe ¢ pacmoyioOKEHHBIMM B HUX MPOCKUIMUSIMHU
COBMECTHUTH C IIOCKOCTBIO uepTexa [ kak ykazaHo Ha pUCYHKE 7 M MOMYIUTh 3-X KapTHHHBIN
KOMILJICKCHBIN depTek Touku A (pucyHok 8). Hawmbosbiiee pacmpocTpaHEHHE IMOJTYYHIH
MPOCKIMK 00BEKTOB (TOUEK, JIMHUI U P.), PACIIOIOKEHHBIX B 1-OM OKTaHTE.

Koopaunartsr:
AA3=0123A12= A2A23= Xa,
AA2= A1A12= A3A23= VYa,

AA1= AsApp =124

Z23 -1
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PucyHok 8

Tabnuiia 3HaKOB KOOPJUHAT TOYCK.

Oxkrant | KoopauHaTel

X1lY |Z

1 + |+

II + |+
I + |- -
1y [+ [+ |-
v - + |+
Vi - +
VII - - -
i1 | - + |-

IIpu moctpoeHnu 3-x KapTUHHOT'O YepTeka TOUKU A, 3aJJaHHOU B
THO00M OKTAHTE CJIETYET MOMHUTD, YTO:

1) [Ipoekuu Ar 1 Az - nexxaT Ha BEpTUKAJIbHON JIMHUU CBSI3U;
2) [Ipoekmuu Az 1 As - IexaT Ha TOPU3OHTANILHOM JIMHUM CBSI3H;
3) Ipoekuu A u Az - JaexaT Ha TOPU30HTAILHO-BEPTHKAILHON

JIMHUY CBSI3H, MPOXOALIEH Yepe3 MOCTOSHHYIO Ipsamyto yeprexa Kois

[Mpumep: [Moctpouts 3* - kapTHHHBII YepTex Toukn A (-20,-30,40), 3ananHoi B V oKTaHTe

(pucyHok 9).

Z123,-Y1

-¥s , X12
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PucyHok 9



IIpoexuun npsiMoii JINHUH
Omnpenenenne HATYPaJIbHOM BeJTHYHHBI OTPE3Ka NPAMOM JMHUHA

[Ipsimasi JTMHHMS B TMPOCTPAHCTBE ONPEACIACTCS IOJIOKEHHUEM JIBYX JIOOBIX €€ TOUYCK,
MOJTOMY ISl TIOJYYEHUS 4YepTeka MPSMOM JHMHHHM HEOOXOAMMO IMOCTPOUTH MpoeKuuu 2% ee
TOUEK.

B 3aBucuMocTH OT pacnonoKeHus MPSMOW MO OTHOUIEHUIO K IUIOCKOCTSIM MPOEKIUH,
pa3IMYaroT MPSIMbIE OOIIETO M YaCTHOTO TTOJIOKECHHH.

IIpsimasi 0011€T0 MOJI0KEHUSA

[TpsiMmoii  0OIIEro TMOJIOKEHUST HA3BIBAIOT TMPSIMYIO, IEPECEKAONIYI0 TIPU CBOEM
MIPOAODKEHUH BCE TPU MIIOCKOCTH MPOCKITHH.

Jnsa mnonydeHuss TPOEKUUH MPsSAMOM OOIIEro TMOJIOKEHUS HEeOOXOAWMO MOCTPOUTH
npoekuuu 2* ee Touek (pucyHok 10). I[Ipoekiuu orpe3ka npsMol 0OIIEro MoJIOKEHUsI BCerna
MEHbIIIE BEJIMYUHBI CAMOT0 OTPE3Ka M PaCHOJIaraloTCsl MO OTHOIICHHUIO K OCSM MPOEKIHM Mo
pPa3sITUYHBIMUA KOCBIMHU YTJIAMH.
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PucyHok 10
IIpsiMble 4aCTHOTO MOJI0KEHMSI

[IpsiMoii ~ YacTHOrO  MOJOXKEHHS ~ HA3bIBAIOT  MPSAMYIO,  MapajljIeNbHYyI0  WJH
MEPHEHIUKYJISIPHYIO K OJJHON W3 IJIOCKOCTEN MPOEKIINH.

IIpsimble ypoBHS

[psimast h mapannensHa muockocTu /71 moka3aHa Ha pucyHke 11. @poHTambHas MPOCSKIIHS
npsiMoii o mapasiienbHa OCH POSKIINH, U TOPU30HTATIbHAS TIPOCKIIUS OTPE3Ka 3TOM mpsiMoit hy
paBHa camomy oTpe3ky: A1B1=4B. Takas npsimast Ha3bIBacTCs 20pu30oHmaibHou (KOPOTKO -
20PU3OHMATD).
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PucyHok 11
[psimas f napamiensha muockoctu /712 n3o0paxena Ha pucynke 12. ['opuzoHTansHas
npoekius fi mapamnensHa ocu npoekuuit u ppoHTaTbHAS IPOEKIHS OTpe3Ka 3Toi npsamoit fr
paBHa camomy otpe3ky: C2D,=CD. Takast npsimast Ha3bIiBaeTcsi ppormanvrol (KOPOTKO
@ponmany).

flf >" 0/])
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PucyHok 12
[Mpsimast p mapaniensHa miockoct 13 u3obpakena Ha pucynke 13. T'opuzonrtansHas (p1)
¥ ppoHTaNBHAS (P2) MPOCKINH MPSMON PACHIONIATAIOTCS HA OJTHOM NEPHEHINKYJIISAPE K OCH
npoekiuit OX ¥ mpouIIbHAs TPOEKIIKS SToH psiMoii (p3) paBHa camMmoMy oTpe3ky: EoF2 = EF.
Takast mpsiMast Ha3bIBa€TCsl NPOPUILHOU.
¥
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PucyHok 13



IIpoennpyromue npsimbie

IIpsimble, nepneHAMKYJISApPHBIE OAHOM W3  IUIOCKOCTEH  IPOEKUUH  HA3bIBAKOTCA
MPOCLUPYIOLIMMU MPSIMBIMHU (CMOTPH PUCYHOK 14).

[Tpsmas (AB), nepneHAuKyJIsipHAsT IIOCKOCTH

Iy, Ha3bIBAETCS TOPU30HTAIIBHO-
A, npoeuupyomeit npsamoit. Ilpu stom (cMoTpu
{/) ¢ =(D) pucyHok 15): A1 = B - npsamas npoeuupyercs
2, 2 B TOYKY Ha IJI0CKOCTH 11,
A BoA>=BA u A2B» 1 X12.
)Bz D [Tpsmast (CD), meprneHAMKy/IsIpHAs TIOCKOCTH
1>, Ha3pIBaeTCst PPOHTATBHO - MPOCITUPYIOTICH
B(/ ¢ npsimoit. [Ipu aTom (cMoTpu pucyHok 15): Co =
D, - mnpsmas mnpoeuupyercs B TOUYKY Ha
X 12 miockoctu Iz,
C1D1=CD 1 C1D;1 L Xy,
- D [Mpsimast (EF), meprneHaukysipHasi TIJIOCKOCTH
Af= (B,} ! [13, Ha3piBaeTcs MPOGUIBHO-TIPOCIUPYIOLICH
8k C, npsmoit. [Ipu aTom (cMoTpu pucyHok 15):
E3 = F3 - mpsimas mpoeuupyeTcss B TOYKY Ha
mockoctu I3,
PucyHok 1k EiF1=E>F=EF u E1F; || X2 u ExF2 || X12
r
A; p
B, g Ry S o E,=F,
X < <L X1a Xf2 < > Y3
A=B, - &
E, F
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PucyHok 15

OnpenesieHne HATYPAJIbHOI BeJITHYNHBI OTPe3Ka NPAMOM 001Iero MoJI0KeHus U
YIJIOB HAKJIOHA €ro K MJI0CKOCTSIM MPOeKIUii

HarypanpHas BenmnuuHa oTpe3ka NpsMoil jJuHuu AB W yrom o, COCTaBJIEHHBIM MM C
IUIOCKOCTBIO Mpoekuuit Il;, Moryr ObITh ompezesneHbl U3 MNPSAMOYIOJBHOIO TPEYrojbHUKA
(AABC), y xoToporo OIMH KaTeT paBeH IMPOEKIUU OTpe3Ka Ha IUIOCKOCTh mpoekumii I1p
(AC=A1B1), a npyroit kater paBeH pa3HOCTH PACCTOSIHUM KOHIIOB OTpe3Ka OT 3TOW IMIOCKOCTU
npoekiuii (BC = Zg-Za) kak moka3aHo Ha pucyHke 16.



Hatypanbhyto Bennuuny npsiMoii (AB) u yrou o ¢ miockoctbio [11 MOXHO onpenenuTs u3
AA1B1Bo (cmotpu pucynok 17), moctpoeHHoro Ha mpoekuuu AiBi m katete BiBo = Zp-Za.
Harypansnyto Bemmuuny AB u yron B ¢ miockocteio Il moxkHo ompenenuts u3 AA2B2Bo
(cmorpu pucyHok 17), mocTpoeHHOr0 Ha mpoekiuu AzB2 u katere BoBo= Ya-VYs.
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PucyHok 16 PucyHok 17

Caenpl npsaiMoii JIUHUM

Cnenamu npssMOil HA3BIBAIOT TOUKH MEPECEUEHUS €€ C MIIOCKOCTAMU MPOEKIIUM.

[Ipssimast  0OmIErO TOJOKEHUS HMMEET TPHU CliedAa, MpsAMas ypOBHS - JBa cjena,
npoerupyomias npsimas (cMotpu pucyHok 18) - oqun cien. Touka (1) M nepecedeHus IpsMoit
obmrero mojoxenus AB ¢ miuockocteio Il Ha3bIBaeTCs TOPU3OHTAIBHBIM ClEAOM (CMOTpHU
pucynok 18). Touka (1) N mnepeceuenuss mnpsimoii AB ¢ miockocteio Il> HasbiBaercs
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PucyHok 18

¢bponTtanpHbiM crienom  (cMoTpu pucyHok 18). Touka (-) P mepeceuenus mpsmoit AB ¢
wiockocthto  [I3  HaspiBaercs  NpOPUIBHBIM  ClAeIOM. | OpU3OHTaNbHAsh — MPOCKIUS

TOPU3OHTAJIBHOTO Cliefa coBmazaer ¢ camuM cienoM (Mi=M), a ¢poHTanpHas mpoekuus
TOPU30HTAIBHOIO CJI€/1a HAXOAUTCS HA Och X12.



@poHTanbHas NpoeKus (POHTAIBHOIO ciiefa coBmagaer ¢ camuM cienom (N2=N), a
TOPU30HTATbHAS TPOEKIUS (POHTAIBHOIO clieda HaxoauTcs Ha ocu X12.Jlns ompeneneHus
MpoeKUui Topu3oHTajdbHOro ciena AB HeoOxomumo mpojgomkuTh mpoekuuo AzxBz 1o
MepecedeHns ¢ OChI0 X12 MOTydaeM TOUKY (*) My - GpOHTANBHYIO MPOEKIUI0 TOPU30HTAILHOTO
cIena MpsMoii, mposest mpsamyto depes (¢) Mz L Xi2 10 mepeceuenns ¢ npogomkennem AiB,
noiy4aeM (*) M1 - TOPU30HTANIBHYIO IPOEKIIMIO TOPH30HTAILHOTO CIIEAa.

PucyHok 19 Mi=M

Jnsa onpenenenus npoekuii GpoHTanbHOrO ciena npsimoil AB Heo6X0IUMO MPOAOIKUTh
npoekiuio Ai1B1 1o mepeceuenus ¢ oceio X1, momydaem (-) Ni - TOPU30HTAIBHYIO MPOEKIIHIO
dponTansHOro ciema; mposens gepes (+) N1 mpsimyro L Xi2 10 mepecedeHus ¢ IPOXOIDKEHHEM
A2B2, momyuaem (+) N2— ppoHTanbHyr0 npoekiuio GpoHTanbHoro cieaa (pucyHok 19).

B3aumMHoe moJsioxkeHne AByX NPAMbIX

JIBe npsMble B MPOCTPAHCTBE OTHOCHUTENILHO IPYT Jpyra MOTYT OBITh MapaielbHbIMHU,
MEPECEKAIOIIMMHUCS UIIA CKPEIUBAOIIMMHU CS.

b.

ITapaniejabHble NIpsAMbIe

a.

OnHOMMEHHBIE IPOEKIUH IBYX MapaljIeIbHbIX
npsivbix (a || b) mapamnensrsn, T.e. ar|| b1, a2 b2,
az|| b3, kak TMHUYM epeceueHus 2 -xX
HapaJuIeNbHbIX TPOSHUPYIOIIMX INTIOCKOCTEH
TPEThEH MIOCKOCTHIO MPOEKLUMA (CMOTPH

pucyHok 20).
a b ; Ilepecekaommecs: npsaMbie
1 1|
OnHOMMEHHBIE TPOEKIIUU JIBYX MEPECEKAOIIUXCS
Pucynok 20 npsameix (aB) Tak xe mepecekarorcs (ailBi,

a2NBz u 1.1.) B Toukax (K1, K2 u 1.1.), KOTOpHIE
SBIIIIOTCS TPOEKIUSMHU OJHON U TOH kK€ TOYKH, T.C. MPOCKIUU TOYKU MEpeceyeHus JeKaT Ha
COOTBETCTBYIONIUX JIMHHUSAX CBSA3H (PUCYHOK 21).

CkpemuBamumecsi npsmbie

CkpenuBaroMMHCS Ha3bIBAKOTCS MPSAMBIE, KOTOPbIE B IPOCTPAHCTBE HE NEPECEKAIOTCA U
HE MapajyiesibHbl Mexay coOoi. OIHOMMEHHBIE MPOEKUMH ABYX CKPELIMBAIOIIMXCS MPSMBIX
MOTYT IIEpECEKAThCs], HO TOYKH NIEPECEUCHUS] UX HE JIEKAT HAa COOTBETCTBYIOIIUX JIMHUSX CBSI3H,
TaK KaK SBJISIOTCS MPOCKIUAMHE 2 -X TOUYCK, MPUHAICKAIINX PA3TUUHBIM MPSMBIM (PHCYHOK 22)



PucyHok 21
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PucyHok 22

Teopema 0 npoeKuMsAX NJIOCKHUX YIJIOB

Ecim onna cropoHa mnpsMoro (ocTporo WM TYNOro) yrjla HapajulelbHa IJIOCKOCTH
IPOEKIUI, TO Ha ATy IUIOCKOCTh YI'OJl MPOEUUPYETCs B BUAE NPAMOro (OCTPOro WM TYIOTO)

yriia.

PucyHok 23

Honyctum B MNPOCTPAHCTBE
HaxonuTcs mpsamon  yron  <CAB=90°;
AB||nnIl; TpeGyercs mokasat,  uTo

<C1A1B1=90° (pucynoxk 23).

IIpogomkaem AC 1o mepecedeHus c
wi.I1; u yepe3 nomyuyennyio (-)D npoBogum
| || AB.

Inockocts ADA1 L AB u I, tx. | ||
AB. CaenosarensHo, | Laculd Ai1Cy,
KoTopbie mpuHaaIekaT 1. ADA;. Tak kak |
” AB u AB " A1Bi1, TO I " A1B1.
CnenoBarenpHo, AiBi1 L AiCi, 1. e.
<CiA1B1=90°.

JomyctuM B mpocTpaHcTBe HaxoauTes npsamoit yron (KCAB = 90°), y KOTOporo cropoHa
AB mapamnensna miockocta I1; (AB || I11) xak moka3zaHo Ha pucyHke 23. TpeOyercs oKas3aTh,

yt0 yroa <C1A;1B1=90°.

[Iponomxum cropony AC 10 mepecedeHus ¢ miIockocThio 111 1 yepe3 Touky nepecedeHus
D nposeném B mmockoctn mpsimyio |, mapamtensuyio AB (I || AB). IIpsmbie AB, AiBi, |-
napajieibHel MeXay coboi. AC mepreHIuKyJsipHa NpsMoi | ciemoBaresbHO, MIOCKOCThH
AD A1 nepnieHaukysipaa npsimoi |, a tak e k 4181, 1. e. yron CAB — npsamoit (<C1A1B1=90°).

ITinockocTn

3agaHue MJI0OCKOCTH

ITosoxeHune IOCKOCTU B IPOCTPAHCTBE OIPENEIACTCA OTAEIbHBIMU I'€OMETPUUYECKUMU
3IIEMEHTaMH, IIOATOMY IIJIOCKOCTh 331a€TCS P OSKIMAMH ITHX JIEMEHTOB (CMOTPH PUCYHOK 24):

IT1ocKOCTh MOXKET OBITH 3aJaHa:




a) TpeMs TOUKaMu, He JIeXallMMH Ha OHOM NpsMol (pUcyHOK 24a);
0) IpsIMO¥ M TOYKOM, B3ATOW BHE MPAMOi (pUCyHOK 240);

B) IBYMS I€PECEKAIOIUMUCS IPSIMBIMH (PUCYHOK 24B);

I') AByMs apaljIeIbHBIMU NPSIMBIMU (PUCYHOK 24T1);

) TNIOCKOM TeOMeTPUIECKON PUTypoit (pucyHoK 241).

a) 6) B) r) 8 g

A4 %B, ¢

PucyHok 2L

B cucreme QuKCHpPOBAaHHBIX IJIOCKOCTEH MPOEKIUI IUIOCKOCTb MOXET ObITh 3aJaHa
cleqaMu, T.€. JMHUSIMH, [0 KOTOPhIM OHA MEPECceKaeT MIOCKOCTh MPOCSKIUi (pUCYHOK 25).

W3 o00pa3oBaHHBIX NPU 3TOM MPSIMOYTOJbHBIX TPEYrOJIbHUKOB Ha 3-X KapTUHHOM
KOMIUIEKCHOM YepPTEeKe Ha PUCYHKE 25 BHUIHO, YTO KAaTEThl UX COOTBETCTBEHHO paBHBL: K1 = I2; K3
=my; I3=myg; my=Ka.

B o0miem citydae miockocTh UMeeT Tpu ciena: | - ropu3oHTaNbHbI ciien miockocty; K -
(pOHTANBHBIN CJIe TIOCKOCTH; M - MPOGUIBHBINA CIIE]] IITOCKOCTH. TOYKHU CX0J1a CJIEOB JIEKAT
Ha COOTBETCTBYIOIIMX OCSX MPOEKIMH U JIJIsl IOCTPOCHUSI YepTexka MIOCKOCTH JOCTaTOYHO 3HATh
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PucyHok 25

KOOpJAMHATHI TOYEK B CHUCTEME Ooced X, Y, Z, TaK KakK JIBE JIPyrue KOOPAUHATHI KaXKIOM TOUKU
PaBHBI HYJIIO.

JI1s1 HaX XK JICHHS ITPOEKIIMK CJICAOB MIOCKOCTH HEOOXOAMMO MPOCTPOUTH MPOEKIIUH IBYX
TOUYEK, IPUHAJICKAITUX KAKIYIO CIIEIY.

HpﬂMaﬂ U TOYKaA B IIVIOCKOCTH
Hp}IMaH IMPUHAOJICKUT IIJTIOCKOCTHU, €CJIM OHA UMCCT C IINIOCKOCTBIO IBC 06H_II/IC TOYKH.

[Mpumep: Ilpsmas | npunamiexut niockoctu (a N b), tak kak ()1 2T10i mHpsMoi
NPUHAUISKUT NPSIMOM, a 1 (+)2 - IpsIMOi b, JTexamux B 3alaHHOM TJIOCKOCTH (PUCYHOK 26).



Touka NMpUHANIEKUT IUIOCKOCTH, €CIM OHA HAXOAUTCSA Ha IPSIMOM, NpUHAJUIekKalled JaHHON
IJIOCKOCTH.

[Mpumep: Touka D mpuHAIEKUT TUIOCKOCTH, 3a1aHHOM TpeyroiapHukoM (AABC), Tak kak
OHA HAXOJHUTCS HA MPSIMOiA 1-2, pacroIoKEeHHON B 3TOU MIIOCKOCTH (PUCYHOK 27).

By

PucyHok 26 Pucyhok 27

HpﬂMbIe 0c000r0 MOJI0KEHHS II0CKOCTH

[TpsiMbIMEH  0COOOr0 TOJIOKEHUS HA3bIBAIOT IMPSMbIE YPOBHS W JUHUM HauOOJBIIETO
HAKJIOHA MJIM CKaTa IIOCKOCTH.

IIpsimble YPOBHS IJIOCKOCTH

[IpssMoli ypOBHSI TIJIOCKOCTHM HA3bIBAKOT MPSAMYIO, IPUHAMICKAIYI0 IUIOCKOCTH U
napauiebHyI0 OJHOM U3 MIIOCKOCTEH MpoeKuil (pucyHok 28).

X1

PucyHok 28

[Mpsimast h, mpuHaanexkamas IUIOCKOCTH W MapajuielbHas Iiockoctd Ili, HasbiBaeTcs
TOPU3OHTAIBHO IPAMOil YPOBHS Wi ropu3onTanbio. Ipu stom hy || Xiz, hy || lh.

[Mpsimast f, mpuHajyexkamas IMJIOCKOCTH M MapajuieibHas Iuiockoctu Ilo, HasbiBaeTcs
(DpOHTANBHOI TPsIMOI ypoBHS Wit dponTamsio. pu stom f1 || Xz, T2 || ka.

[lpsimast p, mpuHaANEeKamas IUIOCKOCTH W TapajuienbHas Iiockoctd 13, HasbiBaercs
npoduiIbHON TpsIMON ypOBHS UK TpoduIbHON TpsiMoil. [1pu aTom le— X121 p2 1 Xy, p3 || ms.
Hanpumep: B mnockoctn AABC npoBect ropu3oHTans U GponTans (pucyHok 28). [Tpoekiuu
TOPU30HTAJIM CTPOUM, HAuMHAas ¢ ee¢ (poHTanbHOW mpoekuuu hy || X1 (muHus Azlp) —
FOPU30HTANbHAsL  NPOEKLUHS TOPU3O0HTAIU h: waxomutcs moctpoeHuem (uHUS Aiglj).
AHayoruuHo crposites npoekuun Gppontami: | || Xiz (mumus C121). f; - maxomures nocrpoennem
(muuus Cr22).



B, Hanpumep: B mnockoctu AABC mnpoectu
fz 2 \ ropuzoHTadb W ¢poHrtanp (PucyHok 29).
A ol he [Ipoeknuy TOPHU3OHTAIH CTPOMM, HAYUHAS C
I ) ee dpouTansroil mpoektmu  hy || X1z (nmnns
A2l) —  TOpHU3OHTAaJIbHAs MIPOCKIIHS
TOpU30HTAIM N1 HAXOAUTCS MOCTPOCHHEM
A ° (muus  Asgly). AHaJIOrMYHO — CTpOSATCS
e 2,\ > " h, npoekinuu pponTanm: f || X1o(muaus C121). fo

7 HaxoauTcs noctpoenueM (Jmuust Co2»).

PucyHok 29

JIMHNM HANOO0JIBIIEr0 HAKJI0HA WJIM CKATA IJIOCKOCTH

Jluanyu HanOOMNBIIEr0 HAKJIOHA IUIOCKOCTU — 3TO MpsIMble, MPUHAJISKAIINE IIIOCKOCTH U
COCTaBJLIIOLIME HAUOOJIBIIMN Yo € IJIOCKOCThIO MpoeKiuil. JIMHuM HamOOoNblIero HakJIOHA
MEPIEHANKYJIIPHO K CJIeJaM JIaHHOM IJIOCKOCTU. B miiockocTu oO1Iero moyioyKeHus: pa3inyaror
JMHUM HaumOOJbIIEro HakJIOHa: oTHocuTenabHO Iutockocted Ili, IT2 u Il3. Herpyano mokasats,
YTO TaKu€ JHMHUM MEPHEHAUKYISIPHBI K COOTBETCTBYIOLIUM ClIeJaM WM JIMHUSM YPOBHS
wiockoctu. [Ipsamas BK — nuaus HamOonpiiero HakiaoHa riockocty AABC k minockoctu 1.
B:K; L hi, B2Ko — nHaxomures mocrpoenuem. Ilpsmas BF — nuHuMs HamOonbliero HakjiaoHA
mockoct AABC k miockocru ITo. BoF2 L fo, BiF1 — Haxomsites nocrpoenueM (pucyHok 30).
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PucyHok 30

PacnoJsio:keHHsI JIOCKOCTE OTHOCHTEIbHO CHCTEMbI IIJIOCKOCTEMH MPOCKINHN

[I110CKOCTH B NPOCTPAHCTBE MOXKET 3aHUMATh PA3IMYHBIC ITOJOXKEHUS OTHOCUTEIBHO
CUCTEMBI INTIOCKOCTEN MPOEKIIHH.




ILnockoCTH YaCTHOIO MOJIOKEHHS

B ornnune oT muiockocTe 0OLIEro MOJIOKEHUS pPa3IdyaroT IUIOCKOCTH YacTHOTO
MOJIOKEHUS, KOTOPbIE NEPIEHAUKYIISIPHBI MJIM MTAapaJlyIeIbHbl OHOW U3 IMIIOCKOCTEN MPOESKIUMA.

Ilpoeyupyrowue nnockocmu

[IpoennpyrommmMy Ha3bIBAKOTCS IJIOCKOCTH, NMEPHEHAUKYISIPHBIE OJHOM M3 IIOCKOCTEH
MPOEKIIHIA.

IInockocts, mnepneHAuKydsipHass  1miockocth  Il;, Ha3pBaeTcs  TOPU3OHTAIBHO-
npoenupytomen. I[lmockocts, nepnenaukyisipHas miockoctu I, HaspiBaercs (poHTaIbHO-
npoenupytomeid. [lmockocts, mepnenaukyispHas Miockoctu I3, HaspBaercs mnpoduiIbHO-
MPOELUPYIOLLIEH.

OcCHOBHOE CBOICTBO MNPOEHUPYIOIUX IUIOCKOCTEH: BCe (UIYphI, paclONOKEHHbIE B
IPOELMPYIOUIEN MIOCKOCTU NMPOELUPYIOTCS B IPAMYIO JIMHHUIO, HAa TY U3 IUIOCKOCTEW IPOEKLUH,
K KOTOPOU NEPIEHIUKYIIApHA JaHHAs IIOCKOCTb.

Hanpumep, tpeyronsank ABC  pacnojoXeHHBI B TOPU30HTAILHO-TIPOCHUPYIOLIEH
IUTOCKOCTH Ol TIPOCHUPYETCs Ha MII0CKOCTh [11 B BUe uHuK (pucyHOoK 31).

X12

PucyHok 31

IlnockocTu ypoBHs

IInockocTsIMU ypOBHSL HA3bIBAIOTCS IIOCKOCTH, IapajuleibHblE OMHOW M3 IIJIOCKOCTEH
MIPOEKLUH.
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PucyHok 32

Hanpumep, tpeyronsauk ABC (pucyHok 32a), pacrosoKeHHbIH B TOPH30HTAIBHOM
IJIOCKOCTH YPOBHS A IPOELUPYETCs Ha MII0CKOCTh 111 B HaTypanbHOM BEMUUUHY
AA1B1C1=AABC, a na miockocts Il2 — B IHMHUIO, HA CJI€] MIOCKOCTH.



[Tnockocts A, napamiensHas miockocty 11, Ha3pIBaeTcss TOPU30HTAIBHON MJIOCKOCTHIO
yposust (A2 || x12) (pucynox 326).

[Tnockocts W, mapamiensbHast wiockocTy [z, Ha3piBaeTcs PppoHTaIBHON MIIOCKOCTHIO
yposas (1 || x12) (pucyrok 328)

[TnockocTh G, MapaieabHas MmI0cKocTH [13, Ha3piBaeTCss MPOPHIBHON IITIOCKOCTHIO
YPOBHS
(o2 || Z23) (pucyHok 32r).

OcCHOBHOE CBOWCTBO IIOCKOCTEHl YpOBHSI: BCe (PUTYpBI, PACIONIOKEHHbIE B IJIOCKOCTH
YPOBHSI, NMPOCUUPYIOTCS B HATypajbHYIO BEIMYMHY Ha Ty IUIOCKOCTh MPOEKIIHH, KOTOpOii
napaJujiesibHa JaHHas INIOCKOCTh YPOBHS.

OTHOCHUTEIbHOE MOJI0KEHHE IBYX IIOCKOCTE

JIBe miIocKkocTH B NPOCTPAHCTBE OTHOCUTEIBHO APYr Jpyra MOTYT OBbITb B3aUMHO
NapajuleIbHbIMU HJIN N1EPECEKAIOIIUMUCS.

IInockocTH Mapa/LIebHbI
Eciu 1B MIOCKOCTH B MPOCTPAHCTBE B3aUMHO MapajlIebHbL, TO HX OJHOUMEHHBIE CIICIbI
JOJDKHBI OBITH MApajlIe/IbHbL, KaK JMHUU [IEPECeYCHHs BYX MapaluleIbHbIX IUIOCKOCTEH TPETheH
(mmockocteio mpoekiuii [Ty, Iz, nm I13).

a) 6)
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PucyHok 33

JUis  mapannensHOCTH JIBYX IUIOCKOCTEH OOINero MOJOXKEHWs, 3aJaHHBIX CIeIaMH
(puCyHOK 33a) HeOOXOAMMO, UTOOH! OJHOMMEHHbIE CIIEbI ITTOCKOCTEl GbLIN TapauienbHeL: &, ||
By, @ || B2

W3 reoMerpun HM3BECTHO, YTO €CIIM JBE IEpPECEKAoINecs MPSIMbIE OIHOW IUIOCKOCTH
COOTBETCTBEHHO MapaUIeNIbHBl IBYM IMEPECEKAIONIMMCS MPSIMBIM JIPYTOi TUIOCKOCTH, TO TaKue
IUIOCKOCTH TapaiesibHbl (pucyHok 330), MO3TOMY JJIsl TOCTPOCHHSI TIJIOCKOCTH, MapajuiebHON
3amanHor (AABC), HeoOX0IUMO Yepe3 COOTBETCTBYIOIIME MpoeKuu Touku D mpoBectu aBe

[EPECEKAIOIMECS  NpsMbIE,  MapajulelbHBIE  COOTBETCTBYIOLIMM  IPOEKUHMsS  ABYX
TepeCceKaoIMXCs NMPAMBIX, JEKALIIMX B JAHHOH IIIOCKOCTH: G || Ay Bq, by || ByCy, ay || AE,,
by " B,C;.

IlnockocTH MEPECCKAIOTCH

Eciu nBe miaockocTd B MPOCTPAHCTBE IEPECEKaloTCs, TO OHU HMEIOT OJIHY OOIIyIo
NpSIMYIO, Ha3bIBa€Myl0 JIMHHUEH NepecedueHHs. 3ajjaua Ha OMNpe/elieHUuE JIMHUU TepecedeHUs
CBOJUTCS K IOCTPOEHUIO MPOSKIIUH IBYX TOUYEK, OOLIUX JJISl TEPECEKAIOIINXCS MIIOCKOCTEH .
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PucyHok 34

[Tpu nepeceuenun miockoctu odmero nonoxenus (A ABC) ¢ npoeuupyromeit, Hanpumep,
C TOPU30HTAILHO-TIPOCLUPYIOIIEH MIOCKOCTBIO ¢, OJHA M3 MPOEKIUI (TOPU3OHTAIbHAS) JTUHUH
HepeceveHust COBMAACT co clieaoM npoenupyromei miockoctu (MiN1= a1), a BTopas - (M2N>)
HAXOIUTCA TOCTPOCHHWEM Ha COOTBETCTBYIOIIMX ODJIEMEHTAaX, 3aJalOUIMX IJIOCKOCTh OOIIEro
TIOJIOKCHHUS.

Ha pucynke 34 mpuBOOUTCS TOCTPOCHWE MPOCKIMH JIMHUHM TEPECEYCHHS IIIOCKOCTH
obmiero monoxenus, 3agaHHo (AABC) ¢ ropu3oHTaJIbHO-TIPOCHHMPYIOIIEH IJIOCKOCTBIO.
l'opuzoHTanbHAS MPOEKIUS JUHUU MEPECeUeHUs] MIOCKOCTEH HAXOMUTCS HAa TOPU30HTAIHLHOM
cliefie TPOCHUPYIOIIEH TMJIOCKOCTH U ompenensercs Toukamu Mi u  Ni- mepecedeHus
TOPU30HTAIBHBIX IpoeKui TMHUN A1 1 B1 u A1 u C1 TpeyronpHuka co cienom o1, @ponranbHas
npoekius muauK nepecedeHus MoNo Haxonutes mo Toukam M1 N1 ¢ TOMOIIIBIO JTMHU CBSI3U.

Ilepeceuenue IBYyX IJIOCKOCTEH 001IEro MOJI0KEHUSA

Jlunus nepecedeHus: IBYX IJIOCKOCTEH OOIIEro MOJOXKEHUS MOXKET ONpPEAEHAThCs MyTeM
MOCJIEIOBATEIIBHOTO TOCTPOCHUSI TOUYEK TMEPECEUECHUS JIMHUM OJHOW TUIOCKOCTH C JIPYrod M
HAa00OPOT MJIM e MPU MOMOIIM BCIOMOTaTeIbHBIX MPOCHUPYIONIMX TMIOCKOCTEeH, Ha3bIBAEMBIX
IJIOCKOCTIMU-TIOcpeqHIKaMU. Croco0 MI0CKOCTEH -MOCPETHUKOB 3aKII0YaeTCsl B TOM, 4TO 00e
3a/laHHbIE TIEPECEKAIOIIUECs] TUIOCKOCTH TEPECeKaroTCs TPETbUMHU, BCIIOMOTaTelbHBIMU
MIJIOCKOCTAMHU
(Hampumep, A U L KaK Ha pucyHke 35), a Touku M u N, nmpuHauexalye JMHUN [IepecedeHus
IJIOCKOCTEN, HAXOAATCSA KaK TOYKHU IEepeceyeHus JIMHUM NepeceueHms] JaHHBIX IUIOCKOCTEH €O
BCcrioMorareiabHbIMU. Touka M nexuT Ha nepecedennu nuHUil 1-2 m 3-4, a Touka N — Ha
nepeceueHuu 5-6 u 7-8.
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Pucyrok 35 PucyHok 36



B kadecTtBe BCOMOTraTeIbHBIX TIOCKOCTEH-TIOCPEIHUKOB UCTIONB3YIOTCA MPOCIHPYIOIINE
WM TUIOCKOCTH ypoBHsA. Ha pucyHke 36 moka3zaHO OMNpeAeNeHue JIMHUHM TEePECCUCHUS
IJIOCKOCTH, 3alaHHOM mepecekaomumucs npsimbiMu (ABNAC) ¢ miIockocTeio, 3adaHHOU
napauieIbHBIMU TPSMBIMH (a//B) TPU MOMOIIM JIBYX TOPHU30HTAIBHBIX IJIOCKOCTEH YPOBHS A U
p. CHauanma HaXOoIWM NPOEKLUHMHM JMHUN TMEepecedeHHs] KakJIOM W3 3aJaHHBIX IUIOCKOCTEH C
IUIOCKOCThIO A. B pesynbpraTe momyumm mpsimbie mepecedeHus 1-2 u 3-4. T'opusoHTanbHBIC
MPOEKIINU ATUX TMPIMBIX MEPECEKAIOTCS B TOYKEe M1, (poHTambHAS TMPOEKIUs Mo HaXOAUTCS C
MTOMOIIBIO JIMHUHU CBSI3W HA Clelle TUIOCKOCTH A2. TOYHO Tak K€ HAXOAUM TMPOCKIUU JIMHUN
MepeCceUeHns 3aJaHHBIX TJIOCKOCTEH C TIOCKOCThIO | W mpoekiuu Ni u N2 BTOpoil TOukKH
HMCKOMOM JIMHUM TIepeced eHusl.

5.1. OTHOCHUTE/IbHOE TI0JI0OKEeHUEe MPAMOI U MJIOCKOCTH

B npoctpancTBe mnpsiMas OTHOCHUTENBHO TUIOCKOCTH MOXKET 3aHUMaTh CIEoylolne
MOJIOKEHUS: TTPUHAJICKATh TJIOCKOCTH, OBITh MapaljIeIbHONW TJIOCKOCTH WIIU TEPECEKaThCs C
AHHOH INIOCKOCTLIO.

IIpsiMas NpUHAAJIEKHMT IJIOCKOCTH

[IpsmMas TpUHAIEKHUT IUIOCKOCTH, €CJIM JBE€ TOYKH OJTOM MpsIMOW MpUHAJIEKAT
TJIOCKOCTH.
[Ipsamas napajiebHas MIIOCKOCTH

[Ipsmass napajjenpHa IUIOCKOCTH, €CJAM OHAa [apajulelbHa OJHOM M3 MPSAMBIX,
NpUHAUISKAIINX TUIOCKOCTH (pucyHok 37). 3agada Ha MOCTPOCHHE MPSAMOM, MapayjieabHON
MJIOCKOCTH, CBOAUTCS K TPOBEACHHUIO B IMPOCTPAHCTBE MPSMOM, MapauleIbHON KakoW-1r00
MPSIMOM, JIeXkKaIIEl B TaHHOW IJIOCKOCTH.

Hanpumep: uepe3 Touku D u E HEeoOXoaumo mpoBecTH npsiMble, MapajulenbHbIe 3aJaHHON
wiockoct (AABC). B naHHOH IUIOCKOCTH MPOBOIUM JHOOYH TpsMyr 1-2, 3aJaHHYIO
npoekisiMu 1121 1 122, Uepes Touky D mpoBenena mpsiMas a, mapajienbHas npsmoit (1-2),
npunamnexariei miockoctu (AABC), cootBetctBenHO: a1 // (1121) u az I/ (1222).

PucyHok 37

AHanornyHo 4epe3 Touky E mnpoBeneHa mnpsMas 6, mnapaviesbHas npsamoi  AB,
npuHaanexariei miockoctu (AABC), cootBeTcTBeHHO: 61 // (A1B1), 62 // (A2B2).

IIpsimasi mepecexkaercsi ¢ IVIOCKOCTHIO

HpHMaﬂ, nepecekaromasiacda € IJIOCKOCTbHO, MMCCT C INNIOCKOCTBHO OIHY O6I]_IYIO TOYKY,
Ha3bIBACMYIO TOYKOM BCTPCUU WJIM TICPCCCUCHMU.



PucyHok 38

PucyHok 39
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PucyHok 40

Jlnst ompeneneHuss TOYKM BCTpedu mpsimoit | c
3aJJaHHOW  IIJIOCKOCTbIO  OOIEro  MOJIOKEHHUS O
Heo0xouMo (prcyHOK 38):

1). Yepe3z nannyto mnpsmyio | mposectn
BCIIOMOTaTEIbHYIO TJIOCKOCTH f3;

2).  Tloctpouts mnpsmyro MN mnepecedeHus
JJAHHOM IUIOCKOCTH 0. U BCIIOMOTIaTEIbHOW INUIOCKOCTH
p;

3). Haiiti nonoxenue Toukn K Ha mepeceueHun
3agaHHoON mpsiMoit | ¢ moctpoenHoit mpsmoir MN. B
KauecTBE BCIOMOIaTEIbHON IJIOCKOCTH, KaK IPaBUIIO,
Oepercs Npoelupyroas MI0CKOCTb.

Jlyist onpeziesieHUs] TOUKH MepecedeHus npsmon |
¢ miockocthio (AABC) 3akimrouaeM TpsSMYK0 BO
(pPOHTAJIBHO-NIPOELUPYIOIIYIO IUIOCKOCTh 3 (pPUCYHOK
39). Ilpu »ToM, (pOHTANBHBIN Clea IJIOCKOCTH f3
coBmajgaeT ¢ (poHTaAbHOW mMpoekuuen mnpsamoi |
(B2=l2). Onpenensiem npoekuuu muaun MN mepeceue-
Hust wiockocreir (AABC) u B. Ha mnepeceueHun
npsmeix | w  MiN1  Haxomurcs Touka Kip -
TOPU30HTAJIbHAS TPOCKIHS TOYKH TIEPECCUCHHUS, II0
KOTOpPOM C IIOMOIIbIO JHHUHU CBs3M Ha mpsmon |z
HaxoauM (POHTAJILHYIO MPOCKIMI0 UCKOMOH Touku K>

Hanpumep: Onpenenuts TOUKY IEPECEUEHUs MPIMON

| ¢ mmockocteio a(a//B), 3amaHHONW mHapayIeNbHBIMH
npsiMbiMu (prcyHok 40).
[psmyro | 3akmowaeM B TOPHU3OHTANBHO-
npoenupyomlyo 1miockocts B (Bi=l1). Omnpenensem
munauio nepeceuenus MN miockocreit a(a / B) u B. Ha
nepeceuennn |2 w  MzN2 wHaxomures ()Kz2 -
(bpoHTaIbHAs MPOEKIMS UCKOMOM TOYKH, MO KOTOPOIi
C TIOMOIIBIO JIMHUM CBS3H CTPOUTCS TOPHU3OHTAJIbHAS
npoekuus Touku Ki.

Onpez[e.neﬂne BUAUMOCTHU Fr€COMETPUYECCKHUX 3JICMCHTOB HA KOMIIVICKCHOM Y€PTEiKE

BuguMocTs OTHENBHBIX SJEMEHTOB MPOCHUPYEMbIX (GUTYp Ha IUIOCKOCTH ITPOEKIUH
YCTaHABJIMBAETCSI C IOMOIIBIO TOYEK, PACIOJIOKEHHBIX HA OJHOM IPOEUUPYIOLIEM Jyde M

HAa3bIBAEMBIX «KOHKYPUPYIOIIMMIY.



W3 1ByX «KOHKYpUPYIOIIMX» TOYEK BUIMMOU
A, CUMTAETCS Ta TOYKA, KOTOpasl pacrojoKeHa Jaiblie OT
IJIOCKOCTH Mpoekuui. J(nsa npsmoit AB 1 113,
BUJIUMOW Ha FOPU30HTAJIBHON mpoekiuu oyner (+) Ag.
[To To#t xe mpuumne i npsmor CD Bumumoir Ha
D ¢bponTabHOi poekiuu OyneT (+) Ca (pucyHok 41).

xﬁ Hanpuwmep: Haiitu Touky nepecedenus mpsimMoit |

¢ TUIOCKOCTBIO (¢ U OMPEIETUTh BUIUMOCTh (PUCYHOK
A1§[B g] D‘ 42)
[dnsa  omnpeneneHuss Touku —nepecedeHus K
- 3aKiII04YaeM npsmyto | Bo ppoHTaIBHO-TIPOCIHPYIOIILYIO
TJIOCKOCTH f.
Bugumocts mipsiMoii |1 Ha TOpU30HTAIBLHOM MPOEKIIUU
OIpeneNsieM C IMOMOIIbI0 KOHKYPUPYIOIUX Touek 3 u 4
ly =p . (31 = 41). C noMoursio GpOHTANIBHBIX MPOSKIMNA ITHX
touek (32 wum 42) ycramaBmuBaem, uTo ()4,
npuHauiekamas npsamoit |, pacrnonoxena Boie (-)3,
IpUHAAJIeKAIIEH MJIOCKOCTH. [TosTomy, Ha
TOPU30HTAJIBHOM MPOEKIMK OTPe30K mpsimoit |1 o (+)Ky
Oymer BuauMbiM. Buaumocts otpeska | Ha
(pOHTANBHOM NPOEKLUH YCTAHABINBAETCS AHAJIOTUYHO
C MOMOIIBI0 KOHKYpUpyronmx Todek 1 u 5. Touka (+)1,
IIpUHaUIekKaas MIOCKOCTH o, PACHOJIOKEHA JaJblle
ot twiockoctu [lp, wem Touka (+)5, mpuHAISKAIIAS
npssmoit |. Tloaromy Ha (poOHTaJIBHON MPOEKIUU
otpe3ok |1 ot ()52 10 (-)K2 OyaeT HeBUAMMBIM

PucyHok 41

PucyHok 42

6. [lepneHAUKYISIPHOCTH NPSAMOIi ¥ IVIOCKOCTH, IBYX NPAMBIX, ABYX IIOCKOCTEH
Teopema o npoeKkyuu n10CKUX RPAMbBIX Y2108

Ecau onna CTOpOHA IINIOCKOI'O IpsAMOro yriia mnapalj€ibHa IIJIOCKOCTU HpOGKL[HfI, TO Ha
OTY IIJIOCKOCTDb Hp)IMOﬁ YToJI HpoCurupyeCTCs 0e3 HUCKAKCHUA, T.C. B BUAC IIPAMOIO.

Ilpamasn nepneHOUKynapHasn K niocKocmu

[Mpsimast |, nepneHAMKYIIIpHAS K TIOCKOCTH 0, C JIFOOO# MPsAMOM, PacioI0KEHHOW B ITOM
IIJIOCKOCTH, NIEPECEKAETCs UIIA CKPELIUBACTCS IO/ IPSIMBIM YTJIOM.

[TpoBenem uepe3 Touky mnepecedeHust (1)K mpsimoit | ¢ MIIOCKOCThIO O MpsAMBIC YPOBHSI
ropuzoHTa’db N u ¢pontans f. [Ipsmoit yromn, cocraBieHHbIi npsmoit | ¢ ropusonTaneo h Ha
miockocTsb 11, Cmpoenupyercst 6e3 UCKaKeHHs] HA OCHOBAHMM TEOPEMBI O MPOEKIUHU TIOCKOT 0
npsimoro yria. [1o 3Toi jxe mpuyuHe, TPSIMON YroJl, COCTaBICHHBIN npsiMoii | ¢ pponTansio f Ha
mwiockocTh [, Cpoenupyetcst 6e3 nckaxenus (pucyHok 43).
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CnenoBarenbHO, eciaM NpsiMas NEPHEHIUKYJSpPHA IJIOCKOCTH, TO €€ T'OpU30HTajbHas
OPOEKIUS TMEPHeHIUKYIIpHA TOPU3OHTAIBHONW TMPOEKIUU TOpU3oHTanu (M000H) wiu
TOPU30HTATBHOMY CJIEly IUIOCKOCTH, a (pOHTalbHAs WPOEKIUS OSTOM MpsAMON - Tmep-
NEHAUKYJSIpHa (pPOHTANbHOM Mpoekuuu ¢(poHTanu (M000H) wiIM (QpoHTAIBLHOMY  Clleny
IJIOCKOCTH.

Hanpuwmep: uepes (-)D nposectu mpsamyro | L mnockoctu A(ABC) (pucyHok 44).

B mockoct A(ABC) npoBoaum ropusontans h u ¢pponrans f. Uepes touky D1 nmpoBogum
TOPU3OHTAIBHYIO IPOSKIIMIO HCKOMOM mpsMoit |q L h. Yepes Ttouky D2 mnpooaum
(pOHTANLHYI0 TPOCKIIMI0O HCKOMOW MPSAMOU L. [Ipy HEOOXOMUMOCTH OMpeAeNIsIeTCs
OCHOBaHHE HEePIEeHIUKYJIApa U €ro HaTypasbHasi BEIMYMHA.

B3aumno — nepnenoukynapusie npamoie
IIpoBeneHre B IPOCTPAHCTBE JBYX B3aUMHO-TIEPIECHIUKYJSIPHBIX IPSMBIX CBOIMUTCS K
ITOCTPOEHUIO MEPIEHAUKYIISIPA, ONYIIEHHOTO U3 TOYKH Ha IIPSIMYIO BHE €€.
JomyctuM, HEoOXOaUMO dYepe3 TOUYKy A MPOBECTH MPSIMYIO @,  MEPHeHIUKYISIPHYIO

npsimoit | (pucynox 45).

L=B; fa

Pewenne 3TOIN 3aa4un OCHOBAaHO Ha
UCIOJIb30BAaHUM TEOPEMBl O TOM, 4YTO MpsMas
22 4 NEPIEHAUKYJIIpHAs IIJIOCKOCTH  IEPeceKaeTcss IMOoJ
NPSIMBIM yTJIOM C JIIOOOM MPsSIMOM, pacrojOoKEHHOH B
9TOM TUIOCKOCTM M  HOPOXOASLIEH 4Yepe3  TOUKY
nepeceuenus. [losaTomy, yepe3 TOUKy A HEOOXOAUMO

f nposectn miockocth (h N f), mepneHauKyIspHYIO
npsmoit | ; Haiitn Touky K — mepeceuenus npsmoit | ¢
npoBefeHHON TIocKkocThio. Torma Touku A u K ompe-
JICIIAT TOJIOKEHHUE MPSMOH a L

PucyHok 45



B3aumno — nepnenouxynapuvie niockocmu

JIBe miockocTH 0L ¥ 3 B TPOCTPAHCTBE B3aMMHO MEPISHANKYJISIPHBI, €CJIM OJHA U3 HUX
MIJIOCKOCTD Ol TPOXOAMT Uepe3 MEePHEeHANKYISAP K IPYroi MIOCKOCTH 3 UITH TIEePIEHIUKYIISIpHA K
MIPSAMO#, pacoJIOKEHHOM B APYTOM MJIOCKOCTH f3.

JHomyctuM, yepe3 Touky D HeoOXoaumo mpoBeCTH MIOCKOCTH O, TEPIEeHANKYISIPHYIO
wiockoctr B (A ABC) (pucynok 46).

D, h;
b) B,
1
A Iz
) f,
D, fy
A ¢
1 2 l
h
B
PucyHok 46

a). B mepBom ciryuae, TUIOCKOCTB @ 3aJ1a€TCsl ABYMSI IIEPECEKAOIIUMHUCS  ITPSIMBIMU
a(aNe), U3 KOTOPBIX mpsiMast ¢ - mnockocti A(ABC), mpsiMast 6 — B3siTa IPOH3BOIBHO.

6). Bo BTOpoM ciryuae TIOCKOCTh O 33JJa€TCsl IBYMSI TIEPECEKAIOIUMUCS TMHUSIMH YPOBHS
a(h N f), oOpa3yomUMH MIIOCKOCTh, MEPHEHANKYIAPHYIO MPsAMOM |, pacmonokeHHoi B
wiockoctu f (A(ABCQ)).

7. Cnioco0b1 npeodpa3oBaHusi KOMILJIEKCHOI O YepTexa

[Ipoenupyembie 0OBEKTHI B IPOCTPAHCTBE PACIIOIATAIOTCA, KaK MPaBUIIO, B 00IIIEM
TTOJIOKEHUU TI0 OTHOIICHHUIO K TUIOCKOCTH MTPOCKIINMA, YTO 3aTPYIHSAET PEIICHHE IIEJIOT0 psaa
3a/1a4, 0COOCHHO, CBSI3aHHBIX C U3MEPEHHUSIMU PA3JTUYHBIX 2JIEMEHTOB: 00BEKTA, MPEIMETa UITH
cuctembl. [ToaToMy mpous3BOAST Mpeodpa3oBaHNE KOMIUIEKCHOTO YepPTEeXa TaK, 4TOOBI HOBOE
M300pakeHne npeameTa (MM CHCTEMBI) COOTBETCTBOBAJIO €r0 YACTHOMY MOJIOKEHUIO, TPH
KOTOPOM YIIPOIIAETCS PelIeHre MPOCTPAHCTBEHHOM 3a/1auu.

[TpeoOpazoBaHuE KOMILIEKCHOTO YePTEKa MOKET MPOBOIUTHCS IBYMS CIIOCO0aAMU:

1. VI3ameHeHneM MO0 EHHS MIIOCKOCTEN MPOSKIUi MPU HEU3MEHHOM IOJI0KEHUU
IPEeAMETOB B IPOCTPAHCTBE (METO/] 3aMEHBI IIJIOCKOCTEH MPOEKIHii).

2. 3meHeHneM Moo EHUsI TPEAMETOB B MPOCTPAHCTBE MPU HEU3MEHHOM MOJI0KECHUT
IJIOCKOCTEN MPOEKLMH (CIIOCOOBI: INIOCKO - HapaliesibHOE ITepEMEIIEHU e, BPALlIEHHE BOKPYT
MPOCLUPYIOIIEH MPSIMOM, BpallleHue BOKPYT JUHUU YPOBHS U Jp.).

7.1. Cioco0 3aMeHbl II0CKOCTEH MPOeKUM i

CymHocTh crmoco0a 3aMeHbI TIOCKOCTEH MPOSKIINI 3aKJIF0YaeTCsl B TOM, YTO IMOJIOKCHHE
MPEIMETOB B IIPOCTPAHCTBE OCTACTCSI HEM3MEHHBIM, a cucTeMa miockocter mpoekiuit (I11-112)
IIOCJIEIOBATEIbHO 3aMEHSAETCS HOBOM CUCTEMOM B3aMMHO-TIEPIIEHIUKYJIIPHBIX IIIIOCKOCTEN
npoekiuil. [Ipu 3ToM Kaxaas HoBasi MJIOCKOCTh MPOEKIHI OepeTcs MeprneHAUuKYISIPHO K OTHOU
13 OCTaBIIUXCS MJIOCKOCTEN MPOEKLUI CTapoi CUCTEMBI U COOTBETCTBYIOIIUM 00pa3oM
OPUEHTUPYETCS B IPOCTPAHCTBE OTHOCUTEIILHO CUCTEMBI IIPEIMETOB.

B 3aBHCHMOCTH OT CIIO)KHOCTH 3a/1a4u MPOU3BOINUTCS 3aMEHa OJJHOM MM 00enx
IUTOCKOCTEH mpoekiuii ncxomHoit cuctemsr (I11-112).



3amena 00HOII NIOCKOCMU RPOEKUUIL

[Ipu 3amene oaHOI iockoctu npoekuuit 1> Ha HoBytO 14, IEPIIEHANKYISAPHYIO OAHOHN U3
OCTaBIIUXCA IIOCKOCTEH mpoekuuii 11, paccTosiHrue HOBOM MPOEKIIUKM TOYKU A4 OT HOBOM OCH
X14 PaBHO PACCTOSHUIO 3aMEHSIEMOM TPOESKIIMM TOYKH A2 OT 3aMEHSIEMON ocH X12, T.€. AsA14 =

A2A1o (pucyHok 47).
n
2 A2 f/)o Az'f}
A A,
N
| | 4
X1z Ary I X1z 4
A, \ f1
A,
oy X
PucyHok 47

[Mpumep 1: OnpenenuTh HATYPaJIbHYIO BEIUYHHY OTpE3Ka MpsMoii (pucyHok 48).

PucyHok 48
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PucyHok 49
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3amensieM miockocth I12 Ha mitockocts [1s. IIpu 3Tom 114
L 1, . Inockocts T14 O0epem napaienbHO AB B pocTpaHCTBe.
I[Tpu sTOM Ha yepTexe HoBas och X14//A1B1. Uepes Touku A1 u
B:1 mnpoBogum mpsiMble, EpHEHAUKYISApHbIE X14 M OTKJIAAbI-
BaeM oTpe3ku AsA1s=ArA12, B4B14=B2B12. OTpe3ox AsB4=AB,
T.K. AB crana nuHuelr ypoBHA — ()POHTANIBIO OTHOCHTEIBHO
mockoctu Iy,

[Tpumep 2: [IpeoOpazoBaTh MIOCKOCTh OOIIETO IMOJ0KECHHUS O
(A(ABC)) B ropu30oHTaIbHO-TIPOCIUPYIOLIYIO (prcyHOK 49).

B mockoctu a (A(ABC)) npoBoaum dponTains f. 3amensiem
minockocte [Ii Ha HOByHO Ils 1 1. ITpu stom, Ils Gepercs
neprneHaukysipio ¢pontamu f B mpoctpanctBe. Ha ueprexe
HOBasi OCb MpoeKIui Xos 1 f,. Ha mrockocrn Ils MIOCKOCTH
a(A(ABC)) mpoenupyercs B a0 B5AsCs.



3amena 08yx niockocmeil npoeKyuil

X1z J.h A By
fi1

Pucyrok 50

PucyHok 51

3ameHa o00eux IJIOCKOCTel
MPOEKIUIA HCXOIHOU CUCTEMBI
MPOU3BOAMUTCS MOCIEAOBATENBLHO T10
NpaBUIy 3aMEHbl OJIHOM MJIOCKOCTH
MPOCKIHMI, KOTOpOE TPHUMEHSIETCS
JIBAXKTBI.

[Ipumep 1: IlpeobpazoBaTh
OTpPE30K IPSIMOMA ob1ero
nonoxkeHuss AB B ropuzoHTanbHo -
MPOCHUPYIOLIYI0 TPAMYI0. 3aMEeHOU
mwiockoctu Il Ha mmockocts 1l
npeoOpazyem mnpsmyio AB  Bo
dpontans. Ilpm stoM, och Xua
//A1B1. BTopoii 3aMeHO#l TIOCKOCTH
[y ma mmockocte Ils mpeobpazyem
npsmyro AB B TrOpU30OHTalIbHO -
npoenupymouyo — npsamymo. Ilpu
sTOM 0cb X45 -+ A4Bs. Ha mockocts
IIs nmpsamas AB mnpoeuupyercs B
()As = Bs (pucynok 50).

IIpumep  2: Onpenenuts
HATYpaJIbHYIO BEJIMUUHY
miockoctu o (AABC), pac-
TIOJIOKEHHOTO B TIJIOCKOCTH OOIIEro
MOJIOXKCHHUSI.

B miockoctu o (AABC)
IPOBOJIUM TOPU30HTAITH h.
3amensiem  miockoctb Il Ha
miockocts 14 4 ITh. Inockocts 114
1 mmockoctn  o(AABC) u L
ropu3onTtaiau h. Ha yeptexxe och Xia
L h;. Ha mnockocts I14 mockocTs o
(AABC) mnpoeunupyeTcss B JIHHHUIO
CsA4Ba.

3amenseMm 1iockocth Il; Ha
miockocts Ils - IT4. [hockocts s //
miockoctu o (AABC). Ha ueprexe
och Xas5 // Ca4AsB4. Ha nnockocts I1s
mwiockocth o (AABC) npoerupyercs

B HATypaJbHYI BEJIMYHMHY, T.C.
AAsBsCs= AABC (pucynok 51).

7.2. Cnioco0 mi0cKo - napajjieJIbHOrO NepeMeeHu st

[Tnocko - mapajuieTbHBIM Ha3bIBaeTCs TaKoe MepemenieHne GUrypsl B MpoCTPaHCTBE, MPH
KOTOPOM BCE€ TOUKH €€ TIepeMeIaloTCs B MIOCKOCTAX, apajlIeIbHbIX MEXy COOOM.



Eciu ¢Qurypa B mpocTpaHCTBE COBEpIIaeT IJIOCKO-TIApalyieIbHOE IepeMeleHHe
OTHOCHTEIIFHO KaKOH-THO0 MI0CKOCTH Mpoekiuii (Hanpumep, [11), To npoekuus Gurypsl Ha 3Ty
MJIOCKOCTh MPOEKIIMN TIEpEMEIaeTCs, OCTaBasiCh paBHOW camoil ceOe (MIaBaromiasi MPOSKIHs);
Ha JIpyroi TiiockocTu mpoekuuii [ mpu 3TOM BCe TOUKM MPOEKIUN (GUTYpPBI IEPEMEIIAIOTCS
[0 MPSMBIM, MapajjielbHbIM OCH NPOEKUH Xio.

B 3aBucuMOCTH OT CIOXHOCTH 33/laud  IUIOCKO-TIapaJUIebHOE  IepeMelleHue
MPOU3BOAUTCS OTHOCUTEILHO OJHOM WM TOCIEAOBATEJbHO OTHOCHUTEIBHO JABYX IJIOCKOCTEH
MIPOEKIIUH.

[Tpumep 1: Ilpsmyio AB mpeobpa3oBath B

TOPU30HTAIBHO-ITPOCHH PYIOILYIO MPSMYIO.
rs IInocko-napasuiebHbIM IepeMeEIICHEM
) 8 OTHOCUTENBHO MockocTH 111 mpeobpazyem AB Bo
A 4 ¢pontans. Ilpu »ToM HOBas TrOpU3OHTAIbHAA
4 npoexius npamoit A; Bi= A}B]pacmonaraercs
napayuienabHo ocu Xi2. Ha dpoHTansHO#M npoekiuu
4 . Toukn Az u B2 nepeMmemarorcs IO NPSMBIM,
AT o ' napajwienpHbIM - X12 M 3alMyT  ITOJIOKEHHE

AlBY(pucynox 52).

PucyHok 52

[Tnocko - mapanienbHBIM NepeMEIIeHHeM OTHOCUTENbHO TuiockocTu Iz mpeoOpazyem AB
B TOPU3OHTAJILHO — MPOCHUPYIONIYIO psmMyto. [Ipu aToM HOBasi poHTaIbHAS IPOSKIIUS TPIMON
A;B5 pacnonaraercs nepreHaukyisipHo Xi2. Ha miiockocts 111 npsiMas mpoenupyeTcst B TOUKY

=

1

1

IIpumep  2:  Omnpenenuthb
B g HATYpaIbHYIO BEIIMYUHY
TUIOCKOCTH o (AABC)
4 (pucyHok 53).
B miockoctu o (AABC)
B 42 c MPOBOJMM TOPU30HTalb .
¢ — [Inocko — mapanaenbHbIM
Al A TIepeMerieHIEM
OTHOCHUTENBHO TIOCKOCTH 11
— npeoOpa3zyeM IJIOCKOCTh O
/7 (AABC) Bo ¢poHTanbHO -
B 000 MPOCHHUPYIOLIYI0 TUIOCKOCTD.
L IIpu 3TOM B HOBOM
MIOJIOKEHUU TOPU3OHTAIbHAS
MPOEKIUS AA1B1C =
AAIB]C] pacnonaraercs
PucyHok 53 tak, ato h; -+ Xuo.

=

Ha II; mmockocts o (AABC) mpoemupyercs B smmHm0 A3BIC;. TInmocko-mapaiiensHBIM
MEpEMEIEHHEM OTHOCUTENBHO TIockocTh [z mpeobpasyem o (AABC) B TOPU30HTATIBHYIO IIOCKOCTh
yposHs. IIpu stom, GpporTanbHas npoekuus A353 €5 = AJB1C3 pacronaraercs mapauiensHo ocn Xio.
Ha nnockocts ITi mmockocts o (AABC) mpoenupyercs B HaTypanbHyio Bennunny AAI B CL.



[Tpumep 3: Onpenennts
UCTUHHYIO BEJIMYUHY -
nsyrpanHoro yria ABCD npu
peope AC (pucyHok 54). 8, 8; :
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PucyHok 54

[Tnocko - mapayiellbHBIM IEPEeMEISHIHEM OTHOCHTENBHO TII0ocKocTH [11 mpeobpasyem pedpo
AC Bo dponTaib. [Ipr 3TOM, B HOBOM TOJIOKEHUU TOPHU3OHTANIbHAS MIPOCKIIHS ABYXTPAHHOIO yIJa

A1lC1H I Xz,

BropeiM 1IOCKO - mapajieNbHBIM —[EPEMEIICHUEM OTHOCUTEIBHO Iiockoctd Il
npeobpazyem pedbpo AC B TOPU3OHTAIILHO - TPOSHUPYIOIIyIo mpsimyto. [Ipu sTom, Ha

(GpOHTANBHOM MPOEKINK IBYTrpaHHOro yriaa AL —LX12.
Ha ropusontanbHOii mnpoekuuu yron EijATDI= ¢. llonydyaeM HCTUHHYIO BEIWYHHY
JAByrpaHHoro yria: L BEfA7 D= o.

7.3. Cnnoco0 BpameHusi BOKPYr Npoenupyromeil npamou

[Tpu Bpamenun GuUrypsl BOKpYT OCH, MEpHEeHANKYISIPHON K MIIOCKOCTH MPOEKIUi, HapuMep
11, Bce Touku 3TON (UTYpHI B IPOCTPAHCTBE ABMXKYTCS 1O JAyraM OKPYKHOCTH, LIEHTPbl KOTOPBIX
HAXOIATCS Ha ocu Bpamienus. Ha Ty mmockocts mpoekuuii (I11), KoTopoii mepreHauKyIspHa OCh
BpallleHus, Kaxaas 1yra npoenupyercs 0e3 HCKaKeHus, Ha Apyryro miockocts (I12) B Bune npsamoit
napauiebHON OCH MPoeKU Ui (X12) UM TEPICHANKYIIIPHON MPOSKIIMH OCH BpPAILCHUS.

[Tpumep 1: [ToBepHYTh TOYKY A BOKPYI OCH | Ha 3aJaHHbIH
Yol .

Tax kax ock | - I11, Touka A; ITOBEPHETCS BOKPYT LEHTPA i1
Ha YTOI @ U 3aiiMeT monoxkenue Toukn A]. Ha GppoHTanbHOI,
IIPOEKIIMM  TOYKa Ay IepemMemaercs M0  MIpSIMOH,
MEPIEHANKYIAPHONW I2 U 3aliMET IMOJIOKCHHUE TOYKH ﬁl% KakK
MOKa3aHo Ha PUCYHKE 55.

PucyHok 55
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PucyHok 56
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PucyHok 57

[Tpumep 2: OmnpenenuTb HATYpaJbHYIO BEITUYHHY
orpe3ka AB (cmoTpu pucyHok 53).
Yepes Touky B mpoBogum och | 1 10, [ToBopaunBaem
oTpe3ok AB BOKpYr ocu 10 MONOXKEHHs, MapajiielbHOIo
miockoctn II;. Ilpu >ToM, TOUKa TOBEPHETCS BOKPYT
TeHTpa iz 110 monokenus Touku AL, mpu kotopom A3B, || X1z,
IIpH 5TOM, Todka A; MepeMecTHTCs 10 mpaMoi AjAl L.
Otpesok Bi1Al = AB, T.x. npamas AB cTana ropu3oHTamIbio
KaK TIOKa3aHo Ha PUCYHKe 506.

[Ipumep 3: Omnpegemuts pacctosaue oTr Touku D 1o
wiockoctu o (AABC) (cmoTpu Ha pucyHok 53).

B miockoct o (AABC) mpoBoaum ropusonTtans h . Uepes
TOYKY A TpPOBOIUM OChH | L 1. [ToBopauuBaeM cucrtemy
BOKPYT OCH i 0 moJtosKkerust, py koropoM h - ITp. [Tpu sTom
he-L X1z, Ha IT; miockocts o (AABC) MPOEUUPYETCS B JTMHUIO
(B1alcl). epnenmukynsap (DIKy), onymenusii Ha TUHMIO
(B3AXC}) u ecth paccTosHMe OT Toukd D 10 TIOCKOCTH o
(AABC) kak nmoka3aHo Ha pUCyHKe 57.

7.4. Cnoco0 BpameHusi BOKPYr JUHUHU YPOBHS

Crioco® mpuMeHsieTcsl Ui OINpeneNeHHs] HaTypajdbHON BEIMUYMHBI Pa3jMUYHBIX IJIOCKHX

¢buryp.

[Tpu BpameHuu MIOCKOH (UTYpHl BOKPYT JHHHHM YPOBHS BCE TOYKH ITOH (UTYpHI B
MPOCTPAHCTBE JABUXKYTCS IO JyraMm OKPYXHOCTH, LEHTPbl KOTOPBIX HaXOAsATCSi Ha OCHU
BpamieHusi. Ha Ty TIJIOCKOCTh MPOEKUHH, KOTOPOW NapajieibHa JMHUS YPOBHS, 3TH JyTH
MPOELUPYIOTCS B BHJE MPSIMBIX, MEPHEHAUKYISAPHBIX MNPOEKUMU OCH BpaieHus. [lockonbky
MOBOPOT (UTYPHI MPOU3BOJUTCS 10 TOJIOKEHUS MapaJIeIbHOCTH TUIOCKOCTH MPOEKIIUN 3a7a4a
CBOAMTCS K OINPEIENCHUI0 NPOEKUMH U HATypaJdbHOM BEIMYMHBI pPAAUyCOB BpAIICHUS
OTAENBHBIX TOYEK TIIOCKOH (UTYPHI.



IIpumep 1: Omnpenenuts HaTypajJbHYIO
BermmuuHy Tuiockoct o (AABC) (pucyHok
58).

B mockoctn o (AABC) mpoBoaum JIHHUIO
ypoBHsi — ropu3ontanb h. Ilpu BpameHun
¢Gurypsl Bokpyr ropuzontanmu h touku Bi u
Ci JBUTAOTCA 1o IPSMBIM,
NepreHANKY I PHBIM h1. Omnpenensiem
HaTypaJIbHYIO BEJIMYHUHY pajlyca BpalleHus
toukn B: Rp=B2i1, ¢ momomipio KoTOpOro
HAaXOIUM TOYKY Bi. IIpoBens npsmyro Bill
10  TepeceyeHuss €  TOPU30HTAJILHOM
npoekuuen naBwxkeHus Touku C, Haxoaum
TOYKY Cli.

AAIBICT = a (AABC), T.K. IJIOCKOCTH d,
3ananHas AABC, mnapamienpHa IJIOCKOCTH
I1y.

[pumep 2: OnpenenuTs paccTOsHUE
MEXAY ABYMS NapauleIbHbIMU IPSIMbIMU
AB u CD (puc. 59).

B mn.(AB // CD) mnpoBoaum
¢bponTas f.

OnpenensieM TPaeKTOPUU ABUKEHUS
touek A,B,C u D Ha ¢p. nn. mpoekumii.
Haxonum HaTypanbHYIO BEIUYHHY pajnyca
BpauieHus (.)B, u nonoxenue npsamMbIx
A’B’ || C’2D’, paccrosinue Mmexay
KOTOPBIMH M €CTh UCKOMast BennuuHa| | |.

PucyHok 59

8. MHOrorpaHHMKHU M KPUBbIE TOBEPXHOCTH
06mee ROHAMUE 0 MHO20CDAHHUKAX U KDUBBLIX ROBEPXHOCM AX

MHOrorpaHHMKOM HAa3bIBAIOT TEJIO, MOBEPXHOCTh KOTOPOTrO COCTOMT W3 B3aHUMHO
MEePECEKAIMXC MI0CKOCTe. OCHOBHBIMHU 3JEMEHTAMH BCSIKOTO MHOTOIPAHHUKA SBIISIOTCS:
rpanu, pedpa u BepumHbl (pucyHok 60). M3 MHOrorpaHHUKOB HauOOJbIlIee PACIPOCTPAHECHUE
MONYyYWIM MHPAaMUABl U Tpu3Mbl. [lMpamMuga — MHOTOrpaHHUK, OOKOBBIE TpaHH U pedpa
KOTOPOI'O MEpECEKatoTCs B OAHON TOUKE, Ha3bIBAEMOU BEPIIMHOM.

[Ipu3ma — MHOTOrpaHHHK, OOKOBBIE TPaHU U pedpa KOTOPOTO MEPIEH TUKYISIPHBI K TUI.C,
Ha3bIBA€MOM IIOCKOCThIO HOPMAJbHOI'O CEUEHHUs, HJIM OOKOBbIE pedpa KOTOPOro mnapasiieibHbl
MEXI1y COOOM.

Ecnu Touka HaXOaUTCs HA MMOBEPXHOCTH MHOIOTPAHHUKA, TO €€ MPOEKLHUH CIEAYET UCKATH
Ha MNOpAMOM, MPOXOASAILIEH Yepe3 ATy TOUKY M HaxXOASLIEHCs Ha COOTBETCTBYIOLIEW TI'paHU
MHOTOIpaHHUKA (pUCYHOK 61).

KpuBonmHEHOM MOBEPXHOCTHIO HAa3bIBACTCS TTOBEPXHOCTH, OOpa30oBaHHAs MPH JBUKEHUU
MPSIMOM WJIM KPUBOM JIMHUHU B IPOCTPAHCTBE 1O OMPEICTICHHOMY 3aKOHY (pUCYHOK 62).



JIuHus, mpoM3BOJAIIAs TMOBEPXHOCTh, Ha3blBaeTcss oOpasyroumied. JIuHusa, mo kortopoit
JBUXKETCs 00pa3yroliasi, Ha3bIBAETCs HAIPABJIAIOLICH.

5 Hanpasnamwaa

DBpEIYI0 WS A

PucyHok 62

PucyHok 60

PucyHok 61

[ToBepxHOCTH pa3eNsoTCs Ha TUHEeHaThie — 00pa3yrolas npsiMast THHUS, U HeJTMHEeHYaThIe -
oOpa3yromas KpuBas JIUHHS.

N3  nuHEWYaThIX  TOBEPXHOCTEH  MOJY4YWUIM  HauOoJibIliee  pacIpOCTpaHCHHUE
HWIMHAPUYECKME U KOHUYECKHME MOBEPXHOCTH, M3 HEIMHENYaThIX - MOBEPXHOCTH BPAILECHHS.
Ecnu Touka HaXoauTCs HAa MOBEPXHOCTU TENA, TO €€ MPOCKIUH CIEAYyET UCKAaTh Ha MPOEKIUIX

TuHUM (00pasyrolei), mpuHaaIeKallel MOBEPXHOCTH JIaHHOIO Tejla KaK IMOKa3aHO Ha PUCYHKE
63.

PucyHok 63

Oco0yto rpynny KpHBOJIMHEHHBIX TOBEPXHOCTEH COCTABIISAIOT IOBEPXHOCTH BpAIlCHUS,
MOJTYYCHHBIC TIPH BPAILICHUHU 00pa3yrolleil BOKPYT Kakoi-n0o ocu (pHCyHOK 64).
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PucyHok 64

IIpy CeYeHHH MOBEPXHOCTH BPAIICHHS IUIOCKOCTBIO O - OCH BpAIICHHS B CEUCHHH
MOJIy4aeTCsl OKpydcHocmb - napaiiens. HaumeHblnas mnapajiedb Ha3bIBACTCSI  2OPIOM,
HauOOoJIbILIAS - 9KEAMOPOM.

[pu cedeHnn MOBEPXHOCTH BPALICHHS IIIOCKOCTBIO [3, TPOXOISIIEH Yepe3 OCh | B CEUCHUU
nonmy4yaercsi Gurypa, HasbiBaemas mepuouarnom. Mepuduan, napamienabHbld miockoctu [l
Ha3bIBACTCS 2IAGHBIM.

9. lepeceyeHue NPOCTPAHCTBEHHBIX TeJI MIOCKOCTHIO

IIpn cedeHMH NPOCTPAHCTBEHHOIO TENA IJIOCKOCTBIO B CEUCHHUE ITOIYYaeTCs IIOCKas
¢urypa, TOYKH KOTOPOW ONPENENSAIOTCS ITIyTeM IIOCIEIO0BATENBFHOIO IOCTPOSHUSI TOYEK
[IEPECEUYCHHUs JIMHUI ITOBEPXHOCTH Tejla C JaHHOMU IIIIOCKOCTBIO.

Hepeceuelme npocmpaHcmeeHHblX me npoeuupylomeﬁ njiocKocmboio

Tak kak o — ppOHTAIBHO - IPOELUPYIOLIAsl IJIOCKOCTh, (PPOHTAJIbHAS TPOSKIIMS TMHUU
MEPECeUeHHs COBITAJIAET CO CIEAOM IIOCKOCTH (122232 = 012), TOpU30OHTANIBHAS POCKIHS THHUN
nepecedeHus (Al12131) HaXOIUTCs TOCTPOCHHUEM (PUCYHOK 65).

HatypanbHas BennuuHa GUrypsl CeUeHUs OIpeAesieTcs OJHUM U3 CIIocOO0B
npeoOpa3oBaHMs YepTeka (Hapumep, IIOCKO - MapajulelbHbIM epeMenienuem). Tak kak B-
TOPU30HTAJIBHO - IPOSHUPYIOLIAs IJIOCKOCTh, TOPU3OHTAIbHAS MPOEKIUS (PUTYPBI CeUESHHS
coBmajaet co cienaoM miockoctu (11-21=p1) . ®ponranpHas IPOEKIUs GUTYPbI CEUCHHS
HAXOAUTCS MOCTPOEHUEM, JIJISl UETO UCI0JIb3YETCSl B3aUMHasl IPUHAJIEKHOCTb TOYEK (PUTypBI
cedeHus 00pa3yrIUM TOBEPXHOCTH HMIUHAPA (PUCYHOK 66).



PucyHok 65

PucyHok 66

Hepeceqeuue RPOCMPAHCHIE6EHHbIX M éJl N1I0CKOCH bI0 061«&(620 noJ10cenun

Qdurypa cedyeHHs] OINpeAenseTcs MyTeM
HOCJIE0BATEIILHOIO HOCTPOCHHUS TOYEK
nepeceuyeHuss IUIOCKOCTH C JIMHUAMH (00pa3y-
IOIIMMHU, TTapajIeNIiMKi) Ha TIOBEPXHOCTH TeJla WIN
e TyTeM CBEAEHHUS 3aJaud K MpeablIylieMy
cllyyaro, JUii 4Yero  MpeABapUTEIbHO JENaoT
npeoOpa3oBaHUE YyepTexka.

IIpn mnepeceyeHMM HAKIOHHOM IPU3MBI
IIOCKOCThIO  001ero monoxenus: (DKNDF)
¢urypa ceuenus (Al Il 1) onpenensercs
IIyTEM IOCJIE0BATEIbHOIO MOCTPOSHUSI TOUEK
nepecedeHust 60koBeIXx pedep AA, BB, CC ¢
3aJaHHOM TIockocThlo. Iyt »3TOro pebpa
II0CJIEZI0BATENILHO 3aKJII0YaI0TCs B
NpOCLUpPYIOLIME IUIOCKOCTH (Hampumep: B
(pOHTAIBHO-TIPOELUPYIOIINE IIIIOCKOCTH 0, 3
U V), KaK [10Ka3aHO Ha pUCYHKe 67.

PucyHok 67

[Mpumep: [TepeceueHre MOBEPXHOCTH KOHYCA IIIOCKOCTHIO 001ero nonoxenus(AABC)).
3amenon mi. Il> Ha Il4 3amaua cBeleHa K Cllydyar0 NEpPECEUEHUs] HAKIOHHOTO KOHYca C
(bpOHTAIBHO- IPOCIUPYIOICH MIOCKOCTHIO (0L4).



IIpu sTom B 1. AABC npoBeneHa ropu3oHTalIb
h u mn Ils B3sta meprneHaukymspHo eit. Ha
geprexe ock X114+ hy (pucynoxk 68).

th

PucyHok 68
Ceuenue Konyca epawieHus nj10CKOCMbio
[Ipu mepeceyeHHH MMOBEPXHOCTH KOHYCAa BpaIICHHs IUIOCKOCThIO (PHUCYHOK 66) MoryT

HOJYYUTHCS CIENYIOIIME CEUYEeHMs: [BE OOpas3yioliue, €cCld IUIOCKOCTh ¢ MPOXOIUT 4Yepe3
BepMHy S; okpyxkHOCcTh (X?+Y?=R?), eciu IIOCKOCTh B HPOXOMUT MEPNEHIUKYISIPHO OCHU

2z ¥z
Bpamenus, JJumic (— + = = 1}, eciHu MIOCKOCTH y IIEpPECEKAET BCE OOpas3yrolue; napadosa
— ‘a2 h2

(y?=2pX), eciaum IIOCKOCT, J MNPOXOJMT MapajuIeNbHO OAHOM oOpasyromieii; rumepbona
xZ ¥

z
P 1), ecnu MJIOCKOCTBH A IPOXOAUT HAPAJLIEALHO ABYM 00pa3yroLIKM.

1
‘ 3nnunc
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PucyHok 69

DJJIMIIC - CeKyIas INIOCKOCTh IepeceKaeT Bce 00pa3yIolHe U ¢ OCbIO BpallleHHs o0pa3yer
OCTpBIN yroJI.

OKpYKHOCTB - CEKyIIas IIIOCKOCTh IepeceKkaeT Bce 00pa3yoiue U NepneHIuKyIsapHa K OCH
BpallleHUs KOHYyca.

Touka - cexyIas JI0CKOCTh IEPECEKAET BCE 00Pa3yIOIINE B MECTE X B3aUMHOI0
nepecedyeHus - B BEpILUHE.

/IBe mpsiMble - ceKyIlas MIOCKOCTh MPOXOIUT Yepe3 BEPIINHY U Upe3 ABE MepeceKaronecs



oOpa3yromue.

CnBoeHHast npsiMast - CEeKyIlas NJI0CKOCTh COAEPKUT B ce0€ BCEro oHy 00pa3yrollylo.
Takas cexyias I0CKOCTh KacaeTcs ABYX IIOCKOCTEN KOHyca pasHbIMU CTOpOHaMU. I'paHuiia
nepexojia CTOPOH KacaHus pacnosaraercs B BepiinHe. OT Hee Kak Obl OTXOJST ABE
MONyTIPSIMBIE.

I'unep6oJia - cexymasi MIO0CKOCTh MapaienbHas IBYM 00pa3yomuM.

IMapaboaa - cekyias MI0CKOCTb NMapajjielibHasi OAHOM oOpa3yromieil.

[Tpumep: ITocTpouTh NpoeKuU GUTYpbl CEYEHUS KOHYCa BpallleHUS MJIOCKOCTHIO Y (PUCYHOK
70).

[Ipoeknuu touek | m 2 HaxoasATCAd HEMO-

CPEACTBEHHO KaK JIeXKallue Ha OUYEPKOBBIX
00pa3yIommx.
[Ipoekuuu Touek 3 u 4 CTPOSATCS C MOMOIIBIO
obpasyromux S3 u S4. Ilpoekiuu Touek 5 u 6
HAXOSTCS c TIOMOIIIBIO napasuies,
PpacoiaoKeHHON B IJTIOCKOCTH o,
TIePIICHINKYJIIPHOW OCH BPAIICHUS.

Pucyrok 70

Hepeceuenue npocCmMpaHCmeEeHHblX meJi ¢ np;moﬁ JUHuUell

[Tpsimasi, mepecekasch C IMOBEPXHOCTbIO MPOCTPAHCTBEHHOIO TejJa HMMEET C HHUM, Kak
IIPaBUJIO, JIBE OOIIHE TOUKH.

Ilogepxnocms 3anumaem npoeyupyrouiee noa0HceHue, a nPAMas — oduiee noaodlcenue
ITockOJIBKY TMOBEPXHOCTh LMJIMHAPA SBISIETCS TOPU30HTAJIBHO-IIPOCLUUPYIOLIEH, TOpHU-

30HTaJIbHbIE TIPOEKIMH Touek rmepecedeHuss (M1, Ni) HaxoasTca HENOCPEACTBEHHO Ha
nepecedeHnd |1 C mpoekIei 0CHOBaHMS.



®poHTaTbHBIC POCKIIH HCKOMBIX TO4YeK (M2, N2)
HaxoAaTcs mocrpoeHueM Ha | (pucynok 71) .

PucyHok 71
Hp}ma}l 3anumaem npoevupyrouiee nojolrcenue

Ecmu npsiMas sBisieTcst mpo-
enupymomend npsamMoi (pUCYHOK
72), TO Ha Ty IJIOCKOCTh
MIPOEKIINH, KOTOpPOH
MIEPIICHANKYJIIPHA npsMas,
TOYKHM IIEpECEYEHUsI MPSIMOU ¢
MTOBEPXHOCTBIO TeJla MPOELUpY-
I0TCS. B TOYKY BMECTE C JaHHOHN
npsamou. Jpyrue  mpoeknuu

TOYEK OIPENEIAOTCS c
IIOMOUIBIO JIMHUH, JIEXKaIlUX HA
MMOBEPXHOCTU

NPOCTPAHCTBEHHOIO  Tela |
OPOXOIAIINX Yepe3 HCKOMBIC
touku Berpeud (M, N).

PucyHok 72



Hp}lMll}l U ROGEPXHOCMb meJia 3aHumarom 0611«(68 noJioxicenue

B o0miem citydyae Touky mepecedeHus IpsMoi C MOBEPXHOCTHIO MPOCTPAHCTBEHHOr O TENa

ONPEIEISIIOTCS CIACAYIOIIUM 00pa3oM:

1. Tlpsimas 3akir04aeTcst BO BCIOMOIaTENbHYIO IJIOCKOCTb.
2. Ompenensercs purypa cedeHus MIOBEPXHOCTH Tella CO BCIOMOTATENbHOM MIIOCKOCTHIO.
3. HaxoamsaTcs uCKOMbIE TOYKM BCTpEYM Ha TMEPECEUCHUU 3aJaHHOW MpsSMOM C

MOCTPOEHHOW (PUTYpOIi ceueHuUs.

BcenomorarenpHasi MJIOCKOCTh BbIOMpaeTcsi TakuM o00pa3oM, uyTOObl (urypa cedeHus
MIOBEPXHOCTH TeNa TOH MIOCKOCTHIO MOJIydanach MpOCTeiIei st HoOCTpOeHHUs.

Hepeceuenue l’lp}lMOﬁ C ROBEPXHOCM BIO MHO202PDAHHUKOGB

Pucyrok 73

IIpn mnepecedeHun npsMON C
MOBEPXHOCTHIO MHOT OTpaHHHKA
(pucynok 73), npsimasi | 3akirouaercs
B MPOCLUPYIOIIYIO TJIOCKOCTD
(manpumep:  BO  (pPOHTAIBHO -
MIPOCIUPYIO YO B2=10).
OmnpenenstoTcst  NPOEKUMH  (DUTYPBI
ceuenuss (A123). Ha mnepecedueHnn
npsimoii | ¢ mmockoctero  (A112131),
gaxomarcs Touku Mi uw N1 -
TOPU3OHTATBHBIE MPOCKIIMH HCKOMBIX
TOYEK, M0 KOTOphIM Ha |y HaxomsTcs
toukn Mz um N2 — QpoHTAIBEHBIC
MIPOEKITUU KCKOMBIX TOUEK.



Hepeceuenue np}moﬂ C RHOBEPXHOCM bIO HAKJIOHHO20 uuﬂurmpa (npu3Mbl)

[Ipu nepecevyeHnu NpsSIMOI € MOBEPXHOCTHIO HAKJIOHHOTO IIMJIMHPA (MIPU3MBI) (PHCYHOK
74) BcriomoraTeibHast IUIOCKOCTh 3aaeTCsl ABYMS IPSAMBIMU: JaHHO# | 1 mepecekaroreii ee a ,
napauieIbHON 00pa3yIOIUM IUIHH]IPA.

at

Aq
/ / 7 Haxomurcs JUHUA nepeceyeHus
,62 BCIIOMOTaTeIbLHOM IJIOCKOCTH c
e N IIJIOCKOCTBIO 113, B KOTOpOM
/ s pacIoNIOKEHO OCHOBAaHUE IFJIMHIPA.
v T Ha nmepeceuenmun cinema BC ¢
4 &, OCHOBaHHEM IUJIMHIIPA JICKAT OMOPHBIC
2 Toukn 1; W 24 mapawienorpamMma
2, CEUEHUs, HA IMEPECEUYCHUU KOTOPOro C
7 naHHOW mpsmo | W HaxomATcs
;/ 2 Cs UCKOMBIE TOYKH IE€PECCUCHHUS M,
NN P u
& N,, bpoHTalbHEIE TPOEKIHH KOTOPBIX
"// ///> 2 uN; NEKAT  HA  IEPECeHCHUM
N 77N BePTUKAILHOW  JIMHUM  CBSI3U  C
k (pPOHTANBHOM NPOEKLUK TIPAMOii 1,
PucyHok 7k

Ilepeceuenue npamoii c noeepxHocmbvio KoHyca (nupamuont)

IIpu nepecedeHny MPsIMOM C MOBEPXHOCTBIO KOHYCA
(mupamuzbl) (pUCyHOK 75) BCoMorarenbHasi IIOCKOCTh
3amaeTcs ABYMs MPSIMBIMU: 33/1aHHOH | 1 mepecekaromieit
ee SA, npoxozsieil uepe3 BEpLIMHY KOHYca.

Haxomurca muams BC Tepecey eHus
BCIIOMOTaTEJIbHOM IIJIOCKOCTH C INIOCKOCThIO II1, B
KOTOPOM  pacIOJOXKEHO OCHOBaHME KOHyca. Ha

nepecedyeHun cinega BC ¢ ocHOBaHMEM  KOHYca
HaxXoNATCS OINOpPHBIE TOYKM 1 U 2 TpeyrojibHHUKA
CCUEHHS, HA TIEPECEYCHUH KOTOPOro ¢ JaHHOM mpsiMoi |
JIeKaT NCKOMBIE TOUK M u N.

PucyHok 75




Ilepeceuenue npamoii c nogepxnocmouio wiapa
B, I[Ipu onpeneneHud TOUYEK BCTPEYH
IpSMOI € MMOBEPXHOCTHIO miapa (pUCyHOK 76)
npeobpasyem npsmyto (AB) B auHUIO ypOBHSA
OJTHUM M3 METO/I0B IpeoO0pa3oBaHMs depTexa
(manmpumep: 3ameHod mmiockoctu Il Ha
wiockoctb  Ils4  mpeobGpasyem AB  Bo
(bpoHTaTb).

3akimouaeM IPSIMYIO AB B
TOPU30HTAIBHO - IPOCUUPYIOLIYIO IIJI0CKOCTh
o. B ceuenun momywaercs kpyr paamyca R,
KOTOpPBIA HAa  HOBYIO  INIOCKOCTh  Il4
MIPOELUpYeTCs 0e3 M CKa)KEHUS. Ha
IIEPECEYCHUH HTOr0 Kpyra ¢ IpOEKUUEH
npsmoit AsBs HaxomsTes Touku Ms m Ng —
MPOEKIIMM HCKOMBIX TOYEK BCTPEYU MPSIMOMU
AB na miockoctes Il4, 1O KOTOpEIM C
IOMOIIBLIO JIMHUN CBiA3W HaxomuM Mi u Ni —
ropusoHTanbHbie 1 M2 u N2 —ppoHTaNBHBIC
MPOEKIUHN UCKOMBIX TOUEK IEepPECceyEHHUS.

PucyHok 76

10. Bzaumnoe nepeceYCcHUuE NMMPOCTPAHCTBCHHBIX TEJ

JIBa IpOCTPaHCTBEHHBIX TeJla MOT'YT MEPECEKAThCs MO OJHOW, ABYM WM Oojee JUHMSIM
NIEPECeUeHNs, ONpeAeNeHne KOTOPBIX CBOAWUTCS K IOCTPOCHHMIO TOYEK, OOIMX JJIs
HIOBEPXHOCTEH 000UX MEePECEKAIOIINXCS Te.

Ota 3aJja4ya MOXKET peIIaThcs IyTeM I0CIE0BATENBHOIO OCTPOEHHS TOYEK IIEPECEUECHHUS
pebep, 00paszyoUMX WM APYrUX JUHUN MOBEPXHOCTH OJHOrO Tela ¢ INOBEPXHOCTh APYroro u
Ha060pOT, WM OYTEeM NPUMCHCHUS PA3JIMYHBIX BCIOMOI'aTCIbHBIX CPCACTB, K KOTOPbBIM
OTHOCATCS BCIIOMOI'aTCJIbHBIC IIJIOCKOCTH HWJIM IIOBECPXHOCTHU. BBI60p BCIIOMOIr'aT€JIbHOI'O
CpEICTBA 3aBUCUT OT YCJIOBUH KaXJ0W KOHKPETHOMU 3a/1auu.

Cnocob ecnomozamenbHblX npoeuupyrouiux naockocmeii

Croco® BCIIOMOraTeNbHBIX MPOCHHUPYIOMIMX IIOCKOCTEH MPHUMEHSETCS B TOM Cliydae,
KOr/Ia TPH I[MEepPEeceueHHH TOBEPXHOCTEH 00OMX TN B CEUYCHUSX IMOJIydYaroTCs MPOCThIC IS
OoCTpoeHus: GUrypsl (IpsMbIe JIMHUU U T.11.)

[Ipumep 1: Iloctpouts nmuMu mnepecedenuss npsmoii (ABCA'B!C!) u maxmonHoi
(DKFD'’K'F’) mpusm (pucyHok 77).

JIvHus mepecedeHus AByX MHOI'OIPaHHUKOB, Ha3blBaeMasl B TEXHHKE JIMHUEW Iepexona,
MpPENCTaBISIET COOO0M MPOCTPAHCTBEHHYIO JIOMAHYIO JIMHUIO, KOTOPasi MOXKET PaclaaaThCs Ha JIBE
u Oonee wactu. OnmHa JMHUS TOJYyYaeTcs B pe3yJIbTaTe HEMOJHOrO BPE3aHUS OIHOMN
MOBEPXHOCTH B Ipyryto. JIBe JuHHHM 00pa3yroTCs, KOrJa OJMH MHOTOIPAHHHUK IETHKOM
MPOXOJUT BHYTPH APYTOTO.
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PucyHok 78

Jluaust mnepeceyeHUs: MHOTOTrPaHHUKOB
IpEACTaBIsIeT CO0OW MPOCTPAHCTBEHHYIO WM
IUIOCKYI0  JIOMaHYIO JIMHHIO, BEpIIMHAMH
KOTOPOH SIBJISIFOTCSL TOUKM IIepecedeHust pedep
OZTHOTO MHOTOTpPaHHUKA C I'PAaHsAMH U pedpamu
ApyTroro.

OTpe3ku JIOMaHOM SIBISIOTCS JHHHUSIMH
B3aMMHOIO  MEpeceueHHs TrpaHedl  oboux
MHOTOTPaHHUKOB.

Touku 1,2,3,4,5 u 6 nepeceuenus pedep
OpsIMOM NpPU3MBI  C TpaHSAMU HAKJIOHHOU

ONpECaACIAIOTCA HCTTOCPEACTBCHHO, T.K.
OOKOBBIE I'paHu HpHMOﬁ IMPU3MBbI SABJISIFOTCA
rOpHU30HTAJIBHO - MMpoCHUpPyromruMHnu

IIocKoCTSIMM. [l onpenesneHus Touek 7 u 8
nepeceuenus pedbpa AA! ¢ rpamamm
HAKJIOHHOM I PU3MBI M CIIOJIb3YETCSI
BCIIOMOTraTeabHasi T'OPU3OHTAJbHAS IPOEKLIUS
IUIOCKOCTH ¢, MPOXOAsAMIEH uepe3 pebpo AA?
napauiesbHo OOKOBBIM pedpaM HaKJIOHHOM
IIPU3MBI.

[TocnenoBaTenbHOCTh COEAMHEHUS TOYEK,
INpUHAUIeKAIIUX  JIMHUSIM ~ [IepecedyeHus,
YCTaHaBJIMBAETCS MyTeM 00X0Ja MOBEPXHOCTH
HAaKJIOHHOW NpPHU3MbI MO TpaHsIM B Tpeaenax
Kaxaoi 30HBI repeceyeHus. CoequHeHue
TOYEK Ha MPOEKUUAX MPOU3BOJUTCS C y4ETOM
UX BUJAMMOCTH.

Jlunus nepeceuenus |: 1-7-3-5-8-1
Jlunus nepeceuenus 1: 2-4-6-2

[Ipumep 2: IToctpouts JMHUU
nepeceyeHns NPSMOro KPYroBOro KOHyca C
PSIMOM TIPU3MOH (pUCyHOK 78).

JUis  ompeneneHuss JUHUM — [IepeceueHUs
(OKpY>)KHOCTH) BEpPXHETO OCHOBAHUS MPU3MBI C
KOHYCOM UCIIONB3YeM TOPHU3OHTAJBHYIO
TUIOCKOCTh YPOBHS . [{J7Is1 onpeneneHus Touek
TUHUK  mepecedeHuss (runep0on) OOKOBBIX
rpaHeil TpPU3MBI C TIOBEPXHOCTHIO KOHYCa
ucnosibdyem oopasyroomme (S1 mis touku 1),
napauienas (11 TOYKH 3) WM TOPU30HTAIBHO
- MpoeuupyrIime IUIOCKOCTH (Hampumep: f3
U TOYKU 2), TIPOXOJSIINE Yepe3 BEPIINHY
KOHyca S .



[Tpumep 3: [TocTpouTh ITMHHIO EpECEUEHUS MPSIMOT0 KPYTrOBOr'0 KOHYCa C IapOM.

PaccmoTpuM mpuMep MOCTPOCHHS JIMHUU TEpPECceueHUss KOHyca BpAIICHUS M MOBEPXHOCTH
mapa (pucyHok 79). Hu omHa W3 3aJaHHBIX IEpPECEKAIONINXCS TOBEPXHOCTEH, HE SBIISIETCS

npoenupyromei. Iloatomy,

INOCTPOCHHUA BBIIIOJIHAKOT KaK Ha FOpI/IBOHTaHBHOf/’I, TaK MW Ha

(bpoHTaNBHOM npoekuusax. /s pemenns 3agaun BOCIOIb3yEMCsl BCIOMOTaTeIbHBIMU TIOCKOCTSIMU
nocpeaHuKamMu. Bocmonp3yemMcsi TOpU3OHTANIbHBIMHM IJIOCKOCTSMU YpPOBHS, KOTOpbIE OyayT
MepIEeHANKYJIIPHBIMU OCAM BpAalICHHs 33JaHHBIX MOBEPXHOCTEH M JOJKHBI MEpeceKaTb UX IO
OKPYKHOCTSIM TapajuieisiM. B kaxmoil cekymieil muiockoctu OynaeT aBe mapamiend (s Kaxmaon
MIOBEPXHOCTH) U TaM, I'Ie OHU IepeceKaroTcsl, OyayT 00IIMe TOUKU 3aJaHHBIX IIOBEPXHOCTEMN.

2%)

B2

PucyHok 79

OnopHbIMU SBIISIFOTCS] TOUKHU:

1 — rpaHuna BUIMMOCTH Ha (PpOHTAIBHOU
MPOEKIMU U BEPIIMHA JIUHUU MTEPECEUCHHUS;
3 1 4 — TOYKH U3JIOMA.

Haubonee Beicokast - 1 m HHU3Kas - 2 TOYKH
CEUCHMsSI ONPENEeNsIOTCS HEMOCPEACTBEHHO Ha
NepeceyeHny TJIaBHbIX MepuuaHoB. s onpene-
JICHUSI OCTaJbHBIX TOUYEK JIMHUU TIepecCeUeHUs
HCTIOJB3YIOTCSA TOPU30HTAJIbHbIE MIJIOCKOCTH
YPOBHA 0, B ¥ T.1., KOTOpBIE pacceKarT oda Terna
o  mnapauensiM, Koropele Ha 1. Il
MpoeUUpPYIOTCS  0€3  HMCKaXEeHUs B BHJC
COOTBETCTBYIOLIEH OKpYyKHOCTH. Ha mepeceuenuun
napameneit (paanycsl R U I), pacronoKeHHbIX B
OJTHOM BCIOMOTaTEeIbHOW TIJIOCKOCTH HaXOJsTCA
Touk (3 m 4, 5 u 6 W T.O.), IpPUHAITISKAIIHEC
HMCKOMOH uHUM miepecedeHusi. COeNMHEHNE TOYEK
Ha TMPOCKIUAX MPOU3BOAUTCS MOCIECIOBATECIHLHO C
Y4€TOM UX BUAUMOCTH.

Memoo écnomozamenbhblx KOHYEHMPUUecKux cghep

[IpuMeHsieTcs B TOM cliydae, KOTJa BhIICPKUBAIOTCS clienyromme ycnosus (pucyHok 80).
1) O06a mepecekaronxcs Tela SIBJISIOTCS TEJIaMH BPAIICHHUS.

2) Ocu BpatieHusi 00eux Tej MepeceKarTCs.

3) Ocu BpaieHus napauieabHbl KAKOH -Tn00 MI.IIPOEKIUH.



HaunbGonee Beicokas 1 u nHambomee
HU3Kas 2 TOYKHA CEUCHUS OIPEIEISIOTCS
HETOCPEICTBEHHO Ha MepeceucHUN
TJIABHBIX MEPHUIUAHOB.

Jas onpe/esieHus MPOEKIUH
OCTaJIbHBIX TOUYEK UCTIONB3YIOTCS
BCIIOMOTaTeIbHBIC KOHIIEHTPUYECKUE
cheppt ¢ mertpom B (-)C. Pammyc
MakcumanbHoOU chepel Ri= Coly, pammyc
MUHAMaIbHOW cdeppl  Ro= C2D2 ( arto
panuyc cdepbl, BIUCAaHHON B HauboJiplee
U3 Tell, B JaHHOM CJy4ae - B KOHYC).

Pamnyc OCTaJILHBIX
BCIIOMOTaTeNbHBIX  cdep  Oepercs B
nperenax R;<R<Ri.

Cdepa pagmycom R mepecekaer
WIAHJP 110 OJJHOU OKPYXHOCTH, KOHYC TIO
IBYM OKPYXHOCTSIM, KOTOpble Ha 1. [l
MPOCHUPYIOTCS B BHJE  TIPSAMBIX,
eI eHANKY I PHBIX (bpoHTaTBHBIM
MPOEKIUsAM OCel IWIMHApPA U KOHYCa;
cooTBeTcTBEHHO, A2B> m EzF2, M2N2. Ha
MEPECCUCHUH 3TUX JIMHHA HaXOmSATCS ¢p.
NpPOEKIHH  TOUeK S5:=62 u  7,=8y,
MPUHAUICKAIINX JTHHUHA TiepecedeHus. [1o
HUM W3BECTHBIMH crrocobamu
OTPENENSIOTCS TOPU3OHTAIBHBIC TPOCKIIUU
Touek 51, 61, 71 u 81 . CoequHEHNE TOUYEK
Ha TPOCKIIMSIX MPOU3BOTUTCS C YUETOM HX
BHIUMOCTH.

PucyHok 80

11. Pa3BepThIBaHHME OBEPXHOCTEH MPOCTPAHCTBEHHBIX TeJI

Pa3BepThiBaHMEM HA3bIBAIOT IIPOLECC COBMEIICHUS] IMOBEPXHOCTU MPOCTPAHCTBEHHOIO
TeJa C MIIOCKOCTBIO PACKPOSI.

®durypa, noaydamoIascs Ha IJIOCKOCTH, pPacKpos IOCJI€ COBMEIUEHUs C HeW Bcex
3JIEMEHTOB ITOBEPXHOCTHU TEJIA, HAa3bIBAIOT Pa3BEPTKOM.

[TockonbKy Ha IJI. Packpos BCE 3JIEMEHTHl IOBEPXHOCTU Tejla Ipoeuupyrorcs 0e3
HCKAKEHUSA, TPOLECCYy IMOCTPOCHUS pa3BEPTKU IPEAUIECTBYET IPOLECC ONpPeaeaeHUs
HATypajbHOM BEJIMUMHBI 3TUX 3JIEMEHTOB IOBEPXHOCTH TEJa, 3aJlaHHON Ha YepTEexKe.

K pa3BepTbiBaeMbIM NOBEPXHOCTSAM OTHOCSITCSI: IOBEPXHOCTH BCEX MHOI'OTPAHHUKOB U
HEKOTOpbI€ JIMHEHYaThle KPUBOJIMHEMHBIE MOBEPXHOCTU - LMJIMHAPUYECKUE, KOHHYECKHE U
MIOBEPXHOCTH C pedpoM BO3Bpata (TOPCHI).

OcranbHble MOBEPXHOCTH OTHOCATCA K HEpPa3BEpThIBAEMBIM M JJISI HUX CTpOATCA
pUOIMKEHHBIE PA3BEPTKHU.

[Ipu3HakoM pa3BEpPTHIBAEMOCTH KPUBOJMHEHHON IOBEPXHOCTU CIIYKUT BO3MOXHOCTH
MPOBE/ICHUSI Ha TMOBEPXHOCTH JBYX CMEXKHBIX MapaJUIeNIbHBIX WIM MEpeceKaromuxcs
MPSIMOJTMHEHHBIX 00Pa3yIOMINX, KOTJa PACCTOSIHUE MEXKy HUMU OE€CKOHEYHO MaJlo.



11.1. ITocTpoeHnne pa3sBepTOK NUPAMHU U KOHYCOB

[ToctpoeHue pa3BepToK mNHMpaMUa W KOHYCOB IPOU3BOAMUTCA B  CleQylOIlel
[10CJIE10BAaTEIbHOCTH

1) Ompenensiercst HaTypalibHas BEIUYMHA OOKOBBIX pedep Him 00pa3yroIuX;

2) Ompenensiercs HaTypalibHas BeTUYUHA QUTYpPbI OCHOBAHMUS;

3) Crpoutcsi pa3BepTka OOKOBOM MOBEPXHOCTH Tejla KaK psi TPEyroJbHUKOB MO 3-M
M3BECTHBIM CTOPOHAM.

[Tpumep 1: [MoctpouTs pasBepTKy nmoBepxHoctH mupamuasl SABC (pucynok 81).

S, Sy
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PucyHok 81

HarypanbHas BenmMuuHa OOKOBBIX peOep OMpenenseTcs METOJ0OM BPalICHHS BOKPYT OCH |
I1: u mpoxoxsmeit yepe3 BepumHy S. HatypanbHas BenmuunHa OCHOBAHMS MMEETCS Ha Top.
npoekiuu Tak kak AA;B1C1=AABC.

Pa3Beprka MOBEPXHOCTH NHpaMUAbl CTPOMTCA Ha IUIOCKOCTH pacKposi Kak pal
TPEYTOJIBHUKOB IO 3-M H3BECTHBIM CTOpOHaM. [l ompeneneHus Ha pas3BeprTke Touku K,
pacronoKeHHON Ha MOBEPXHOCTU MUPAMUbl, B COOTBETCTBYIOIEH I'paHU Yepe3 3Ty TOUKY Ipo-
BOJIUTCS TPOHM3BONBHAS MpsiMas Si, HAXOAWUTCS HaTypaslbHas BEJIMYMHA OSTOH JHMHUHA |
MOJIOJKEHUE ee Ha pa3BepTke. Ha atoit mpsimoit Solo u Haxomutes Touka Ko.

[Tpumep 2: IlocTpouts pa3BepTKy OOKOBOW MOBEPXHOCTH HAKJIOHHOI'O KOHYyca (PUCYHOK
82).

Pa3BepTka 60KOBOM MOBEPXHOCTH HAKIIOHHOT'O KOHYCa CTPOUTCS TaK e, KaK U pa3BepTKa
N - TPaHHOM BIMCAaHHOW B HETO MUPaMUJBI.
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PucyHok 82

ITpumep 3: ITocTpouTh pa3BepTKy OOKOBOM MOBEPXHOCTH MPSAMOT0 KPyroBOro KoHyca

(pucyHok 83).

PazBepTka OOKOBOW TOBEPXHOCTH TPSIMOTO KPYrOBOTO KOHYCa MPEACTABISET COOOU
KPYTOBOM CEKTOp, ONMCAaHHBIA pPaJNyCOM SoAo=| , paBHOM mnmrHE OOpasyrollel KoHyca,
OIMMPAIOIIEroCs Ha nyry AoAo =27R, u yron npu Bepmune  a=360° R/I.

PucyHok 83



11.2. MocTpoeHue pa3BepTOK NPHU3M U WMJIUHAPOB

[Toctpoenue pa3Beprok OOKOBOM MMOBEPXHOCTH MHPU3M M LUIMHAPOB  MOXKET
MIPOU3BOJUTHCSI METOAOM IE€peKaThIBAHUS UM METOOM HopMalibHOro ceueHus. O0a merona ¢
OJIMHAKOBBIM YCIIEXOM MOT'YT IPUMEHSATHCS IS IOCTPOEHUS Pa3BEPTOK NPU3M U LUIUHIPOB.

MeTtoa nepekaTbIBaHUs
PaccmoTpuM MeTon mepekaThiBaHUS Ha MpUMEpe MOCTPOCHUS pa3BEepTKU OOKOBOI
MOBEPXHOCTH HAKJIOHHOM MPU3MbI (PUCYHOK 84).

Aj&ﬂi G 3amenort mi. Il nHa [l4 ompenensiem

N HATypaJbHYIO BEJMYMHY OOKOBBIX pebep
N nipusmbl. Ipu 31om och Xi4 || A1A1’ (B1By'
wm CiCi). 3a IUIOCKOCTh  PacKpos
MPUHUMAEM ILJIOCKOCTh MPOXOJSINYI0 Yepes
peopo CC  mapamrenbHo  1i. [l
[lepexaTtbiBaeM 1O TIIJIOCKOCTH  PAaCKpOs
IIpU3MY, [OCIEI0BATENbHO COBMEIAs C Hel
rpaHd  npu3Mmbl. [Ipu 3TOM TpaeKTOpUU
nsuxkeHus touek A, B u C mpoenupyrotcs
Ha 1L I14 B Buge npsameix AszAg. B4Bo, C4Co
A T.I. L cuCa.

CoBMEIIIEHHOE TIOJI0KEHHE BEPLIMH
Ao, Ao’, Bo, Bo' 1 T.11. HaXoauM ¢ TTOMOIILIO
orpe3koB AgCs=A1C1, AoBo = A1B1 1 T.]I.

[Tonoxenne touku K Ha pasBepTke
HaXOAMUTCS C TMOMOImbI mpsmoi 117
pacrionoxxeHHoii B rpanu ABB'A’ u
poXosieit napauiesIbHO OOKOBBIM
pedpam MpU3MBI.

PucyHok 8L

MeToa HOPMATBHOTO CEYECHUS

PaccmoTpum Ha mprMepe MOCTPOSHHS pa3BEPTOK MPSAMOTo U HAKJIOHHOTO IHJIUHAPOB.
[pumep 17: TlocTpouTs pasBepTKy GOKOBOH MOBEPXHOCTH IIPAMOrO LUIMHIAPA (PHCYHOK
85).

Jlenmum ocHOBaHHE M OOKOBYIO MOBEPXHOCTh LIMJIMHJpA Ha N paBHBIX yacTell (Hampumep,
Ha 8) m mpoBoauM oOpasyromnme. CoBMelmaeM ¢ IJIOCKOCTBIO PACKPOS JIMHUIO HIKHETO
ocHoBanus (lo- 1o), paBayto 7d u menum ee Ha Te xe N vacteid. Uepes Touku lo, 20, 30 1 T. 1.
npoBoauM npsiMmbie 1 1o- 1o M OTKIabIBacM Ha HUX HATYPaIbHYIO BEMYHHY 0Opa3yroimuXx lo I
, 2020' M1 T.J1. CoeHsIEM TOYKH BEPXHETO OCHOBAHHUS IJIABHOW TIPSIMOHA.
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[Tpumep 2: IlocTpouTtsh pa3zBepTKy O0KOBOI MOBEPXHOCTH HAKJIOHHOIO IMJIUHpA (PUCYHOK
86).

PucyHok 86



OmnpeznenseM HaTypalbHYIO BEIUYHUHY 00pa3ylONMX IMIMHIpPA MYTEM 3aMEHBI TIOCKOCTU
II> na mockocte 114, mpu 3TOM Xi14 mapaniebHa TOPU3OHTAIBHOW MPOEKUUMU OCH LIMJIMHAPA.
HaxonuMm mpoeknuu U HaTypallbHYIO0 BEIMYMHY (UTYpPhl HOPMAJIBHOTO CEYCHHS] TOBEPXHOCTHU
LHWIMHJpPA TUIOCKOCThI0 6. CoOBMelaeM ¢ IIOCKOCThIO PacKpOsl JMHUIO HOPMAJIBHOIO CEYEHUS
(1o- 10) u menmMm ee Ha N — gacreit:. Yepes Touku 10,20,30 # T.1. mpoBoguM mpsimbie L (1o -1o) Ha
KOTOPBIX OT JIMHUU HOPMAJBHOTO CEYCHHSI OTKIQJBIBAEM OTPE3KH O0pa3yIIIUX OT MIOCKOCTH
HOPMAJIbHOTO CEUEHHsI 0 BEPXHEro M HIKHEro ocHoBanuil. D10 oTpesku(1sM) m (14N),
KOTOpbIE OepyTcsi C TMPOEKIWH IWIMHApPAa Ha TUIOCKOCTh [la. [TomydeHHBIE TOYKH,
MpUHAJISKAIINE BEPXHEMY M HWIKHEMY OCHOBAaHHMEM, Ha Pa3BEPTKE COCAUHSEM ILIaBHBIMU
KPUBBIMU.

11.3. IlocTpoenne NpudIMIKEHHBIX Pa3BEePTOK

[TpubnukeHHbIE  pa3BEPTKH  CTPOSATCS AN Tell, MMEIIIUX  KPUBOJUHEHHYIO
HEpa3BEpPTHIBAEMYIO IMOBEPXHOCTh. [l 3TOro moBepXHOCTh Tela 3aMeHsieTcsi OJIM3KOM 1o
IUIOIIA I MHOTOT'PAHHON MJTH KPUBOJMHEWHOM pa3BepThIBAEMOIl TOBEPXHOCTHIO.

MeTOoa MHOTOTPAHHUKOB

KpuBonuHeiiHas Hepa3BepThlBaeMasi IOBEPXHOCTb 3aJlaHHOTO Tela  3aMeHseTcs
IIOBEPXHOCTbIO BIIMCAHHOTO MJIM ONHCAHHOI'O MHOIOIpDAaHHMKa U CTPOMTCS pa3BepTKa
MIOBEPXHOCTH MHOT'OI'PAHHHUKA.

Hanpumep: [TocTpouTts pa3BepTKy yCcedeHHOro 1eOpMUPOBAHHOTO KOHYCa (PHCYHOK 87).
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Pucyrok 87
BepxHee M HM)KHee OCHOBaHUS pPa30MBAIOTCS HAa N -4acTel M IMOBEPXHOCTh TeJa
3aMeHsieTcsl 2N - TpaHHOW MOBEPXHOCThIO. Ompeensercs HaTypaibHas BeTUYNHA BCeX pedep u
M3BECTHBIM CIIOCOOOM CTPOMTCS pa3BEPTKa MOBEPXHOCTH MHOTOTPAaHHUKA.

MeToa HHIMHAPUYECKUX M KOHUYECKHUX MOBEPXHOCTEH

KpuBonuHeiiHass Hepa3BepTbIBaeMasi IIOBEPXHOCTb Tela JACIUTCI Ha HEKOTOpOoe
KOJIMYECTBO 4YacTeil, KaxxJasd M3 KOTOPBIX 3aMEHSAETCS YYacCTKOM IUIMHAPUYECKOH WIH
KOHUYECKON pa3BepThIBAEM O MOBEPXHOCTBIO.



Hanpumep: [TocTpouts nprOIMKEHHYIO pa3BePTKY OBEPXHOCTH Iapa  (pucyHok 88).
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PucyHok 88

['opHu30HTaNBHO — MPOCHUPYIOMUMU MJIOCKOCTSIMHU @, f, Y U T.J. pa30buBaeM MOBEPXHOCTh
mapa Ha N-yacTei (HampuMmep, Ha 8 dYacTeill) M 3aMEHICM KaXKIAYIO OJI0 LHUIMHIPHYCCKON
MOBEPXHOCThIO. Pa3BepTky ywacTka (HOJM) MIJIMHIPHUYECKOW MOBEPXHOCTH MPOU3BOAUTH
M3BECTHBIM criocoOoM. [lomHast mpubamxeHHas pa3BepTKa JOJDKHA COAEpKaTh N - Pa3BEpTOK
TaKHX J10JIEH.

12. AkcoHoMeTpUYeCKHE NPOEKIUH

12.1. O6pa3zoBaHue, OCHOBHBIE MapaMeTPbl H KJIacCH(PUKAIUA AKCOHOMETPHYECKHX
NMpOoeKIuii

OOmue cBeneHus.

OproroHanbHble NPOEKIUH, HAIIEAIINE IIMPOKOE NPUMEHEHHE B MAUIMHOCTPOECHUH,
BIIOJIHE OMNpERENsAoT (OPMbI U pa3Mepbl N300pakeHHBIX IpeameToB. OQHAKO, 3TU IPOEKLUU
00J1a1al0T HEJOCTAaTOYHOW  HAarsIIHOCTBhIO, TaK KaK HM300pa’keHUE MPOCTPAaHCTBEHHBIX Tel
OKa3bIBAETCA PACWICHEHHBIM Ha OTHENbHbIE Ipoekuuu. Ilo3TOoMy Hapsany ¢ OpTOrOHaJIbHBIMU
IPOEKUUSAMHU  IIHUPOKOE pacnpoCcTpaHEHHE B TEXHUKE MOJIYYWIN aKCOHOMETPUYECKHE
MIPOEKINH, WU MPOCKIUN MPOCTPAHCTBEHHBIX TEJI BMECTE C OCSIMU OPTOrOHAJIBHBIX KOOPAUHAT
Ha onxHy iockocTh npoekuuii (I1) Ha3piBaeMyr0 KapTHHHOH IUIOCKOCTBEO MM IUIOCKOCTBIO
AKCOHOMETPUYECKUX MIPOEKLUH (pucyHok 89).
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[T’ — 1. aKCOHOMETPUYECKUX MTPOCK U

S —HampaBiieHHE POEIIUPOBAHMS,

OXVYZ-ocu opTOroH. MpOEKIIHNii;

O’X’Y’Z’-ocu akCOHOMETPUY ECKOI MTPOEKLIUIA;
(+)A’-niepBuYHas MPOEKIUS TOYKU B AKCOHOMETPUH;
(*)A’1 — BTOpHYHAs MPOEKLIHS TOUKU B AaKCOHOM ETPHH.

I
Xl j— k y — m _Z _— n
OTtHoueHus I ; | ; I — K03 HUITEHTHI
X y z
aKCOHOMETPUYECKOTO MCKa)KeHHUs, COOTBETCTBEHHO, 10 ocsiM X, Y, u Z. B 3aBucumocTH OT
HaTpaBJICHU MPOCIIMPOBAHUS AKCOHOMETPUYECKHIE MTPOCKIHH JCTSTCS Ha!
1) npsimoyrossHbie, ecu S LIT ;
2) KocoyroubHbie, ecan S I17;
Ot nonoxenus wiockocty [1' mpu HeM3MEHHOM HamNpaBJICHUH S
aKCOHOMETPUYECKUE ITPOCSKIIMH MOPA3IEIAIOTCS Ha:
a) TpUMeTpUYecKue Korja Kod(pGUIHEeHTh HCKaXKEHHs 110 BCEM 3-M OCSIM
pa3auuHel, T.e. K #m £ n;
0) aumerpuyeckue, Koraa Kod3(h(UIMEHThl HUCKaKEHHs 10 IByM OCSAM OJUHAKOBbIE, T.€.
K=N; K #Mm;
B) M30METPUYECKHE, Korga Kod((UIMEHThl HCKaKEHHUS 10 BCEM TPEM OCSIM
OJIMHAKOBBIE, T.€. K=M=N.

W3 06onbIIoro KoJMYecTBa BO3MOXKHBIX AKCOHOMETPHUECKHUX MPOEKINH HauOoJbIlee
MPUMEHCHUE B TEXHUKE NOJIYUYMIU clieayronme mpoeknun (em. FOCT2.317-69):

1. IIpssmoyronbHas U30MeTpUUecKast IPOEKIUS WM NPAMOYTOJIbHAs U30MEpHs;
2. IlpsaMoyrospHas AMMETPUUECKAsl IPOEKLIUS WU PAMOYTOJIbHAS TUMETPHS;
3. KocoyronbHas ¢ppoHTalIbHAs AMMETPUUECKAs IPOEKLUS WM KOCOYTOIbHas AUMETPHSL.

HpﬂM()yI‘OJILHbIe AKCOHOMETPUIECCKHUEC IPOCKIUHA

[Tpubnu3uM KapTUHHYIO MIIocKocTh [1” K neHTpy

z OpPTOTOHANBHBIX KoOpAWHAT () U CIIpoeHHupyeM
IE; 7 Ha ee ocu. Torma
o @y by
= Cosa =K; —— = CosPf =m; — = Cosy =n
¥ ox! oyt ozt
oy, o', B’ 1y’ — HAaPaBJISAIOLIUE YTIIbI
W3 reomerpun U3BECTHO, YTO:
I,
X XL£Ta @ " Ms Cos?a+Cos?f+Cos?y=1 (1)

0 3aMeHsIeM IPOCSKIIUU HATPABIISIO X

B YTJIOB Y€pe3 JOMOJHUTEIbHBIE

I P P
y (0=3-0; B=5-Biv=;—v )
4 nmeeM: Sino+ sin 2+ sin2y=1 (2)

Pucyrok 90

Taxk kax sin? a=1-Cos? o 1.1., moacTanss B Gopmyiy (2), umMeem
Cos?a+Cos?f —Cos?y = 2 (3)



i k2m2+n?=2 (4),
T.€. U IPSIMOYTOJIbHBIX aKCOHOMETPUUECKUX Mpoekiuii (prucyHok 90) cymma KBajpaTos
K03 (G GHUIIMEHTOB CKAKEHUs paBHAs ABYM.

IpsimoyroJibHast U30MeTpPUS

1 npsAMOYT OJIbHOM H30METPUH K=M=N.

[MoxcTasnss B popmyiy (4) umeem 3k?=2, oTkyma k=m=n= V213 = 0,82. Ilpu
MOJIb30BaHUU MPUBEACHHBIMU KOAPdUIIMEHTaMH K=M=N=1 u300pakeHre B MPSIMOYT OJIbHOI
M30MeTpuM yBenuuuBaercs B 1,22 paza. OKpyXHOCTH, pacroJIOKEHHbIE B IPOCTPAHCTBE B ILI.
Iy, ITo, TT3 wim UM mapautebHBIX, B IPIMOYTOJbHOM H3oMeTpuu (prucyHOK 91) nzobpaskarorcs
B BUJIC DJUIUIICOB, OOJIbIIIHE OCH KOTOPbIX AB=1,22d u pacnonararoTcs meprneHauKyIspHO
OTCYTCTBYIOIICH B JAHHOW MIIOCKOCTH OcH npoekiuii (Z, Y wiu X ) a mansie ocu CD=0,71d u
pacnosyararorcs nepneHauKyJsipHo AB.

PucyHok 91
IIpsiMoyroJibHasi IMMETPHUA

It mpsiMOyT ONIbHOW TUM ETPUH
(pucynok 92) k=n; m=1/2 K

[ToncraBisist B hopmynty (4), umeem:

K=n= /8/9=0, 94; m=1/2K= 0. [pu
MOJIb30BAaHUU MIPUBEICHHBIMU
KO3 pPHIHECHTAMA k=n=1,
m=0,5u300paxenne yBemmuuBaercs B 1, 06
paza. OKpYKHOCTH, pACHOJIOKEHHBIE B
npoctpancTBe B miockocTsax I1i,I13 nim um
napajuieNbHbIX, HM300pakaroTcsi B BHJE
ILTUIICOB, y KOTOpBIX OoJbImas ocCh
AB=1,06 d " pacroyiaraercst
MEPIEHANKYJIIPHO OTCYTCTBYIOIIEH ocu Z'
mm X', a wMamas oce CD=0,35 d.
OKpY»XHOCTH, PaCIOJIOKEHHBIE B TNIOCKOCTh
I1> unu el mapansenpHbIX, U300pakarTCs B
BU/IE DJUTUIICOB,

PucyHok 92



y KOTOpBIX OoJbiras ock AB=1,06 d u pacnonararorcs

CD=0,95 d u pacnionaraercs nepreHIuKyisipao AB.

NEepHeHIUuKYISIpHO OT Y', a Manas och

KocoyroJibHble akcOHOMeTpHYeCKHe MPOeKIHH

B cootBerctBuu ¢ 'OCT 2317-69 pekoMeH1yIOTCS K MPUMEHEHHIO CIIETYIOLINE

MIPOCKITUU:

a) KOCOyrojibHasi ppoHTaJIbHAs U30METpUUECcKasi IPOEKIUA WU (GPOHTAIbHAS H30METPHS;
0) KOCOyToJIbHAsi TOPU30HTAIIbHAS U30METPUUECKast IPOCKIUS MU TOPU3OHTAIbHAS

HU30MCTPUA,

B) KOCOYTOJIbHAs (PpOHTANIbHAS TUMETPUYECKas MTPOSKIUS UITH KOCOYTOJIbHAS TUMETPHSL.

KocoyroabHasi ppoHTaIbHAS M30METPHYECKAsi NPOeKIUs (PUCYHOK 93)

L X'O'Z' - 90°
o — 45° (momyckaet 30° u 60°)
k=m=n=1
OKpYyKHOCTH, PACIIOJIOKEHHbBIE B TPOCTPAHCTBE B
1. I, unm el napannensHbIX, n300pakarorcs 0e3
HCKa)XEHHUsI, T.C. B BUJIC OKPYXHOCTeH auamerpa d .
OKpy>KHOCTH, PACIIOJI0KEHHbIE B IPOCTPAHCTBE B
. 11, 13 uim uM napaienbHbIX, BO GPOHTAIBHON
M30METPUHU U300PaKarOTCs B BUJIE AJLTUIICOB, OOMbIINE
ocu kKoTopbix AB = 1,3 d u pacnosararotcs moj yriom
22°30/, cootBercTBeHHO, K ocsiM X' 1 Z', a Maible
ocu 3tux sauncom CD = 0,54 d u paconararorcs
MepneHIuKysipHo AB.

Z' A
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KocoyroabHasi ropu3oHTanbHasi n3oMeTpuYeckas npoexkuus_(Pucyrox 94).

PucyHok 9k

Z - BeptukanpHag,<X'0'Y'=90°,
0=30°(momyckaercs 45 u 60°). OKpy>KHOCTH
pacroIOKEHHBIE B IPOCTPAaHCTBE B IUL. 111 nim et
napajuiebHbIX, B TOPU30HTAJIBLHON U30METPUH
n300pakarorcst 0€3 HCKaKEHUs, T. €. B BUJIE
OKPY)KHOCTE#H Toro e auamerpa.(d)

OKpy»XHOCTH, paCOJI0KEHHBIE B TPOCTPAHCTBE
B L. [I> unu el mapanienbHbIX, U300pakaoTCs B
BUJIC JUIMIICOB, Y KOTOPBIX OoubInas ock AB==1,37d
Y HaKJIOHEeHa K ocu Z' mox yriioM 15°, a Mmanast och
ammmnca CD = 0,37d u nepnenaukymsipuas AB.

OKpYXHOCTH, PacloJI0’KEHHBIE B IPOCTPAHCTBE
B 1. [13 uim et mapauienbHbIX , 1300pakaroTCs B
BHUJIC DJUIMIICA, Y KOTOPBIX Oouibinast ock AB = 1,22d u
HakJoHeHa kK ocu Z' mox yrioMm B 30°, a manast och
sanmurica CD = 0,71d u pacnonaraercs
MEepHeHANKyIIpHO AB.



KocoyroabHasi ppoHTaIBbHAS AMMETPHYECKAs MPOEKIUs (PUCYHOK 95)

L X'O'Z" =90°.
o =45
k=n=1, m=0,5;
OKpy>KHOCTH, PaCIOJIOKEHHBIE B TPOCTPAHCTBE B
. [T unm eit mapanensHbIX, n300pakarTcs 0e3
WCKaXCHHUS, T. €. B BUJIC OKPYKHOCTEH TOTO ke
nuamertpa.(d)

OKpY>KHOCTH, PACIOJIOKCHHBIE B IPOCTPAHCTBE B
.11z, 13 nam uM napasuienbHbIX,U300pakaroTcs B BUIE
3JUTUIICOB, Y KOTOPBIX Oonbinue ocu AB = 1,06 d
HaKJIOHEHBI, COOTBETCTBEHHO, K ocaM X' umn Z' nox
yrioMm 7°10" , a maneie ocu CD = 0,35d u pacnonararoT-
Csl IEPIEHUKYIIApHO AB,
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PucyHok 96

Ha pucynke 96 nmpuBeeH npuMep MOCTPOCHUS IIUIMH]IPA BpALISeHHs ¢ HAHECEHHOW Ha HEM
JUHUEH B MPSIMOYTOJIbHON TUMETPUU. AKCOHOMETPHUYECKHE OCH IMPHUBSA3aHBI K O0BEKTY TaKUM
00pa3oM, 4TO Och Y COBMEIIIEHA C OChIO BpallleHUs LIMINHApA, a HayaJlo KOOPAUHAT — B LIEHTpe
ocHoBaHMs. HampaBneHuss oceil BbIOpaHbl B COOTBETCTBHUM C OPTOrOHaJbHBIMHM. B 1emsx
OomblIell HarJHOCTH HW300pa)KEHWs HampaBjeHHWE B3IsAa BBIOPAHO CO  CTOPOHBI
oTpunatenbHoro HampaBieHuss ocu X. CHayana BBIIOJHSAIOTCS IOCTPOEHUS DIUJIMIICOB
OCHOBaHUH JIOOBIM W3 M3BECTHBIX CIIOCOOOB, B TOM YHCIE U B (popMe IMUPKYTHHOW KPHUBOU —
oBasia. OuepKoBbIe 00pa3yroIue MPOBOAATCS MapauieIbHO OCH Y MO KacaTeIbHBIM K AJUTUIICAM
OCHOBaHMH. EciaM TOYKM Ha MOBEPXHOCTU LMJIMHJAPA CTPOUTH MO UX KOOPAMHATHBIM JIOMAHBIM,
TO OHM MOTYT HE€ MOIAacTh TOYHO Ha MOBEPXHOCTb. TOYKM HAa aKCOHOMETPUYECKHX IPOEKIUAX
MIOBEPXHOCTEH OJDKHBI OBITH PACIONOKEHBI Ha aKCOHOMETPUYECKMX HMPOEKLIMSIX HOCUTENEN
ToueK. Tak i1 JMHEHYaThIX IOBEPXHOCTEHM TOYKHM pa3MELIAlOTCs Ha aKCOHOMETPHUYECKUX



HOPOEKLUHUAX NPSIMOJIMHEHHBIX oOpasyromux. s He JMHeHdaThIX MOBEPXHOCTEH BpalleHHs
TOYKH pa3MeLIaloTCs Ha NapalljiesiX, KOTOpble MPOEUUPYIOTCS B AJIIUIICHI.

[Ipu mocTpoeHHH aKCOHOMETPUYECKOH MNPOEKIHMH TOYKM Ha IOBEPXHOCTH IMIIMHApA
BpallleHusi KoopAuHaTta X OTKJIaAbIBaeTcsl Ha ocu X, Kak U 00bIuHO. JIJ1s1 mOCTpoeHusl oTpe3Ka
KoOpAMHATHl Z HE0OXOAUMO M3 KOHIIA OTpe3ka X MPOBECTH MPAMYIO MapajuieJbHO ocu Z 10
MIEPECEUEHNs] C BJUIMIICOM KOHTYypa OCHOBaHMs. M3 MOydeHHON TOUKH CTPOMUTCS HOCHUTEID
TOYEK Ha IMJIMHIpE - oOpasyromas npsmMas, napauieJbHo ocd Y M Ha HeW OT TOYKM Ha JyTre
AIITUIICA OCHOBAHHUS OTKJIaJbIBaeTCd KOopAMHATa Y TaHHOW TOYKH.

CrnenyeTr uMeTh B BHJY, YTO Ha OUEpPKOBOM 0Opasyroleil akCOHOMETPUYECKON MPOEeKIIUN
MPOMCXOAUT CMEHa BHAMMOCTU JIMHUH, HO OYEepKOoBas oOpa3yrolias Ha aKCOHOMETPUYECKOU
IIPOEKIIUHM HE COOTBETCTBYET OUEPKOBOM HAa OPTOrOHAJIbHOM depTeke. ['paHMYHYIO TOUKY
HEOOXOIUMO OINpEeAeTUTh TOYHO. JIJI1 3TOro Ha AaKCOHOMETPUYECKOH MPOEKIMH HEO0OXOIUMO
OIpenenuTh KoopauHaTy X OCHOBAHMSI OYEpPKOBOM o0Opasymollell Ha ayre sJuMIca, 3Ty
KOOPJIMHATY IEPEHECTH Ha OPTOrOHAJIbHbIE NPOEKLUU M BBIACHUThH, Kakas U3 00pa3yroIIux
OPTOrOHAJILHOM MPOEKIMHU SIBJISETCS O4epKOBOM B akcoHoMeTpuu. Ecim Ha 3Toit oOpasyromieit
HET TOYEK U3 uucia 0003HAYEHHBIX, TO HYXKHO BbIOpaTh, a UX KOOPAMHATHI Y IIEPEHECTH Ha
OYEPKOBYIO O0Pa3yIOIlyI0 aKCOHOMETpUYECKOW Mpoekiuuu. B mpuBeneHHOM mpuMepe OoiHa U3
Touek (BepxHss) oOo3HaueHa uudpoil 10 u u3zoOpaxkeHa TeMHbIM msTHOM. Hinke 0e3
0003HaYEHUS N300paKeHa JIpyras TOUKa Ha 3TOHM e 00pa3yroen.

Ha pucynke 97 npuBeseH npuMep MOCTPOSHUsI KOHYCa BpallleHHs, C HAHECEHHOW Ha HeM
JUHUEH, B NPAMOYrojbHOM wn3omeTpuu. CTPOMTCS 3JUIMIIC OCHOBAHUS KOHycCa JIHOOBIM W3
M3BECTHBIX croco0oB. Ompenensercss akCOHOMETpUYEecKasl NMPOEKLUs BEPIIMHBI KOHYCa, U U3
BEPILMHBI IPOBOSTCS KacaTesbHbIe (04epKOBbIe 00pa3yoIINe) K AJIJIUIICY OCHOBAaHUS KOHYCA.
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Kaxxayro BBIOpaHHYIO TOUKY JMHHMHM Ha MOBEPXHOCTH KOHYCa MOXKHO IMOCTPOMUTH IO €€
KOOpAMHATHOW JioMaHoW. IIpm 3TOM He Bce TOYKM MONaayT TOYHO HA MOBEPXHOCTh KOHYCA,
0COOEHHO, €CIIM JJUIMIIC OCHOBAaHUS IOCTPOEH NpubimxeHHo. s obecrniedeHUs: TOYHOTrO
IOT1aJJaHUsl TOYEK Ha MOBEPXHOCTh KOHYCa UX HEOOXOAMMO Pa3MECTUTh Ha aKCOHOMETPUUECKHUX
MPOCKIUAX HOCHTENICH — MPSIMOJUHEHHBIX 00pa3yrommx. s 3Toro HeoOXOAMMO MOCTPOHTH
BTOPUYHYIO MPOEKIMI0 JIMHUM N0 KoopauHatam X W Z, KaK IOKa3aHO TOHKOW JMHUEH Ha
pucynke 97. JIns MOCTpOSHHsSI aKCOHOMETPUIECKONW MPOEKIIMU TOYKH HEOOXOAUMO MOCTPOUTH
BTOPUYHYIO MPOEKIUIO 00pa3yroliei, MIPOXOASIIYI0 Yepe3 BTOPUUHYIO MPOEKIUIO0 TOUKU. 3aTeM
MOCTPOUTh AKCOHOMETPHUYECKYIO TMPOEKIMI0 3TOM oOpasyromeil u mapaujiensHo ocu Y
MOJHATHCS W3 BTOPUYHON INPOEKUHUHM TOYKHU 10 BCTPEYM C AKCOHOMETPHUUYECKOM MpOEKLIHEH
oOpa3yromeii, rae u Oyner akCOHOMETpUYECKast MPOEKIUS TOUYKUA. DTOT MIPHEM MOXKET IPUBECTH
K TOTrPEIIHOCTMHU JJIsI TeX O00pa3ylolMX, KOTOpble Ha aKCOHOMETPUYECKOM IMPOEKIHNH
pacronaraloTcsi mapauielbHo Oocd Y WM TMOJA HEOOJNBIIMM YIIIOM K Hed. B atux ciydasx
HEOOXOAMMO KOHTPOJIUPOBATH MOJTOKEHHE TOYKH MO BEMUYMHE KOOPAUHATH Y, OTKJIAJbIBAEMOM
OT BTOPHUYHOI NMPOEKIMH TOYKH MapajjeqbHO OCH Y, UM Ha aKCOHOMETPUYECKOH MPOEKINH
oOpa3yromiei.

Jns  ompeneneHus TpaHHUIBl BHAMMOCTH HET HEOOXOOUMOCTH oOpamarbes K
OpPTOTOHATBHBIM MpoeKusiM. HeoO0Xoanmo n3 0CHOBaHUS 04EpKOBOM 00pa3yroiiei (Ha puc yHKe
97 yka3aHO CTPENKOH) MOCTPOUTH €€ BTOPHUYHYIO IPOCKIHUIO0 U M3 TOUEK IepeceueHue ee CO
BTOPUYHOHN MPOEKIMEel JTUHUKM MOAHATHCSA MapauieabHO Y J0 aKCOHOMETPHUUYECKON MPOEKIUU
o4epkoBoOil oOpa3yromeld. Ha pucynke 97 ykazaHHbIE TOUKH 0003HAUYECHBI 3BE3/I0UKOM.

Ha pucynke 98 mpuBeneH mpumep MOCTPOEHHUS B MPSIMOYTOJIbHOHW H30METPUU JIMHUU
nepecedenust TpeyroipHukoB ABC u DEK. [Ins pemiennst mo3uimoHHBIX 3a/1a4 B aKCOHOM ETPUHU
HEOO0XOJMMO UMETH JIBE MOJIHBIE MPOEKIUU 00BEKTOB, OJHA U3 KOTOPBIX — AKCOHOMETPUYECKas,
npyras — BTopu4Has. llpum 5TOM BTOpHYHAs TMPOEKIUS MOXKET OBITh TOPU3OHTAJILHOM,
¢bpoHTaNBEHOW WM TpoduIbHOW. B mpuBeIEeHHOM NpUMEpe HCHONb3YyeTCs TOPU30HTAIbHAS
BTOPUYHAS TPOEKLHUSI TPEYroJbHUKOB. ANropuTM pemieHusi usBecteH. YUepe3 cropony DE
MPOBOJUM TOPU30HTAIBHO-TIPOCIUPYIONIYI0 TUIOCKOCTh O M JUHUIO 1-2 mepecedeHus ee ¢
mnockocteio ABC. Ha mepeceuenuu smuaum 1-2 co croponoit DE Haxomutcst Touka M, oGmas
Y JUISL TIEPECEKAIOIINXCA IIJIOCKOCTEN, OJIHA U3 TOYEK JIMHUU
C nepecedeHus. [ mocrpoeHus TO4kM N HUCIOIb30BaHA
TOPU30HTAIBHO-TIPOCIIU PYIOILAs IIJIOCKOCTb B,
npoBeneHHass 4epe3 cropony EK. Ilmockocts f3
nepecekaer TpeyroibHUK ABC mno mnpsamoit 3-4, a
nepeceuenue 3Toi npsamoir ¢ EK maet touky N, oburyro
JUIsl  JABYX  IUIOCKOCTEH, BTOPYK  TOYKY JIMHUU
nepeceueHus.

Ha pucynke 99 mnokazaHo pemieHue 3agadydl Ha
IIOCTPOCHUE JIMHUM [EPECEUYEHUss JBYX LIMJIUHIPOB
BpalleHusl B IPSIMOYroJIbHOM u3oMmerpuu. Hadamo ocei
IPOCTPAHCTBEHHBIX KOOPAMHAT pa3MEIIeHO B LEHTpe
OCHOBAaHMS BEPTHKAJIbHOIO WIMHAPA, OCh Y COBMEILlEHA
C OCbI0 BpalleHHs BEPTHKAJIBHOIO LWIMHIApPA, a ocb X
napajuiejabHa OCH BpallleHUs] TOPU30HTAIbHOI O LIWIMHIpA.
Korna akcoHoMmeTpuueckue MpoeKIuu 000UX LMIJIMHIPOB
IIOCTPOEHBI, MO)KHO HAaYMHATH MOCTPOEHUE TOYEK JIMHUU
UX [IEpEeCEeYECHUsI.
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I[J'Iﬂ OIpCACIICHUA

Y TOYkM | wmcnonw3yercs

CeKyllas IUIOCKOCTh 1,
napaJjuieabHas 0CsIM
BpalleHUs] IUJIMHJIPOB.

_ OTta IJIOCKOCTb,

‘ COMPHUKACASACH c
TOPU30HTATBHBIM

‘ TUATUHAPOM,
IepeceKaer 1o
oOpa3ytomieit

‘ BEPTUKAIIbHBII
LVIHIP. Ha
IepeceyeHnn

00pa3yroumx, JIeKaIux
B IOckocTH | w
onpenensercs Touka 1.
ITnockocts 2
IIPOBE/ICHA qyepes
AKCOHOMETPUYECKYIO0 OYEPKOBYIO 00pa3yIOIIyl0 TOPU30HTAIBHOTO IWIMHJIpA. DTa IUIOCKOCTh
nepecekaeT rOpu30HTANbHBIN HUINHIAP MO OYepKy (BHU3Y) U MO COMYTCTBYIOIIEH o0pa3yromieit
(BBepxy). Ha mepeceduennn 5THX 00pa3yrommx C o0pasymolieil BEepTUKAILHOTO LUIUHApA,
pacnoyIOKEHHBIX B CEKYyIIEH IIOCKOCTH 2, IMOJIYYUM TOYKYy 2 Ha OYepKe M TOYKYy 2 Ha
COMyTCTBYIOIIEH oOpasyromei. [1mockocTs 3 coBmagaer ¢ ocsiMH BpalleHusi 000MX HUIUHAPOB U
JaeT BUAMMYIO TOUKY JIMHHM IepecedeHus 3. DTa K€ IJIOCKOCTh JaeT U HEBUIUMYIO TOUKY,
KOTOpast Ha pUCyHKe 94 He Mmoka3aHa, HO €€ MOXKHO TOCTPOUTh.
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