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1.0BIIUE METOJUYECKHUE YKASAHHUSA

1.1. ITpeagmeT u 3amaun MHKEHEPHOM rpauKn

WNuxxenepuasa rpaduka — ogHA U3 YUEOHBIX IMCIIUILINH, COCTABJIIAIO-
WX OCHOBY OOIIENHKEHEPHON MOATOTOBKY CIIEIMAJINICTOB II0 aBUAII-
OHHOMY IPUOOPOCTPOEHUIO U PATUOTEXHUKE.

OcHOBHBIE 33JaU1 Kypca NHKEHEPHOU rpaUKM COCTOAT B TOM, UTO-
6BI HAQY4YUThb CTYOEHTOB:

— IPaBUJIBHO COCTABJATEL paboune uepTe KU IPUO0POB, 3JIEKTPO00O0-
pPymoBaHUA, paguoannapaTypsl 1 'paMOTHO UATATD UX;

— IIPUMEHATH I'pa)uecKre MeTOAbI IIPU PellleHNY NHKEeHEPHBIX 3a-
nad.

Teoperuueckuii 6a3uc Kypca HMHKEeHEPHOU rpad)MKU COCTABJIAIOT
3JIEMEHTHI HauepPTaTeJIbHOM reOMeTPUY — pasd/ies, B KOTOPOM M3JIaraioT-
cA cI0COOBI TOCTPOEHU A IPOEKITMOHHBIX UepTeskeii. VzyueHue HaUep-
TaTeJILHON I'eOMETPUM PAa3BUBAET IIPOCTPAHCTBEHHOE IIPE/ICTABJIEHNIE,
3PUTEJNHHYIO IaMATH U JIOTUYECKOEe MBIIIJIeHNe — KauecTBa, He0OX 0~
MbIe IJIA UHKEeHEePHOU JeATeIbHOCTH.

1.2. KpaTkoe coaep:xaHue MPorpamMMbI Kypca

DJeMeHThI HauepTaTeJbHOU reoMmerpun. Ilpeaver nHKeHepHOU rpa-
buku u ee 3agauu. KpaTkas ncTopus pasBUTUSA METOLOB N300 paKeHU
u TexHuYeckoro uepre:ka. Tpebosanusa 'OCTos ECK]] k rpaduuecko-
My 0hOPMJIEHUIO UePTerKei.

Meron mpoexiuit. Buasl mpoekmnuit u ux coiicrsa. O6paTUMOCTD
yepre:ka. KoMIIeKCHBIN uepTesk Touku. M3o0paskeHne TOUKY B IeKap-
TOBOM cucTeMe KOOPAUHAT.

Yepresku IPAMBIX 00II[Er0 W YacTHOrO HoJoKeHus. OmupenenenHue
HATYypaJbHON BeJIWYUHBI OTPe3Ka mpAMoii. UepTe:Ku mapasiesbHbIX,
mepeceKarInxcsa U CKPeIuBaInxcsa npamMbix. Onpegeienue BUAA-
MOCTH I'eOMeTPUUECKUX 9JI€MEHTOR Ha UepTerke.

IInockocTs U cIIocoObI 0OTOOPAKEeHU ee Ha yepTeske. UepTerKu 1mJIo-
CKOCTeIl 00IIero 1 YacTHoe ImoJioxKeHusA. [IpsaMasi ¥ TOUKa B IIJIOCKOCTHU.
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IIpsamble ypoBHA B ILIOoCKOCTHU. IlepeceueHue IPAMOI C MJIOCKOCTHIO.
ITepeceuenmue aByx miaockocTeii. IIpeo6pasoBaHue KOMIIJIEKCHOTO Uep-
TeKa MEeTOJO0M 3aMeHBI IIJIOCKOCTEeH IIPOeKI[Uii 1 OCHOBHBIE 3aaul, pe-
mIaeMbie 3TUM MeTOO0M.

YepTe:KU KPUBBIX JUHUI, MHOTOTPAHHUKOB U MOBepxHOcTe#. ITpu-
HAAJEKHOCTh TOUKHU U JIMHUU IIOBEPXHOCTSAM. B3auMHOe mepeceueHme
noBepxHocTeli. PasBepThiBaHMe ImoBepxHocTeil. IlocTpoeHmMe passep-
TOK IUPAMULAIBHBIX (KOHMYECKUX) U MIPU3MATUYECKUX (IUINHIpUYe-
CKUX) oBepxHOCTeli. [Ipubin:KeHHOe IOCTPOeHNE Pa3BePTOK KPUBBIX
TIOBEePXHOCTe.

AxcoHnomerpuueckue npoeknuu. Ob6pasoBauue. Buabl. Cranmaprt-
HbIe IPSIMOYTOJIbHbIE U30MEeTPUUYECKEe U TUMEeTPUYECKNe IIPOeKI[UHU.

Pexomendyemasn numepamypa

1. [744(075), 437, 744] Yerxmapes A. A. n:xeHepHaa rpadura. —
M.: Beicmras mkosaa, 2004. — 380 c. (uMeroTca 3K3eMILIIAPHI B OTHE-
aax: @0(2)); 2006. — 380 c. (umeroTCA IK3eMILIAPSHI B oTaeaax: @0O(3),
T'C(95), T'CU3(1)); 2008. — 380 c. (MMeIOTCS SK3EMILIAPHI B OTEIAX:
DO(2), I'C(46), I'CH3(2)).

2. [744(035), 1158, 744(035)] IIonosa I'. H., Anexcees C. IO. Ma-
IITHOCTPOUTEIbHOE UepUueHUe: cripaBouyHuk, 2006. — 354 c. (umerorcs
3K3eMILIAPSI B oTHesax: PO(3), I'C(42), CO(32), KNP(10), I'CU3(2)).

3. [744(083),49-37,744(083)] Yexmapes A. A., Ocunos B. H. Cupa-
BOUYHUK I10 MAITMHOCTPOUTEJIbHOMY uepueHmnio. — M.: Bricimas mkosia,
2008. — 492 c. (umeroTcs s3K3eMILTAPSI B oTaesnax: @0O(2), I'C(97)).

4.TOCT 2.101-68 TTOCT2.117-71. OcHOBHBIE TIOJIOYKEHUA.

5. T'OCT 2.301-68 — T'OCT2.317-69. O61ime mpaBuia BIIIOJIHEHU S
yepTerKe.

1.3. Ykazauua mo oopMiIeHuo pa6oT

B meTommuecKkux yKasaHUSAX IPUBEIEHBI YCIOBUS 7 3a1a4, KOTOPBIE
CTYIEHT INOJIYKEeH PeIllUTh B TEeUeHNE CEMEeCTPA U IIPEeNCTABUTh HA 3aUeTe
WJIY 9K3aMeHe B COPOITIOPOBAHHOM BU/IE C TUTYJILHBIM JILCTOM (00paserrs
o(hopMIIeHU S ITIOKA3aH B IPUJIOMKEHUN).

Kasawrit auct ueprerka Uin 5CKM3a 0(POPMIISIETCS B COOTBETCTBUM C
TpeboBanuaMu 'OCT 2.104-68 ocroBHOI Hagnuckio (Popma 1), KoTo-
pas Ha gucrax ¢opmara A4 pacmoJaraercs BAOJb KOPOTKOI CTOPOHBI
JucTa, a Ha (popmaTax A3 — B IpaBOM HUKHEM yTJIy JIACTA.

B rpade 2 ocHOBHOII HAANNCH AOJKHO CTOATHL 0003HAUEHUE HOKY-
MEHTAa, KOTOPBINA NMEET CJIEAYIOIIYIO CTPYKTYPY:
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Kadenpa mexanuku M2. MTuKT'. XX . XX. XX

ITopsanKoBBIA HOMED
Hucnuninaa yepTexa
«IH:KHEepHAA ¥ KOMIIbIOTEPHAA
rpaduKa»
Ne zajanus Ne BapuaHTa

3amoJrHeHre OCHOBHOM HAJIIVCYU U TEKCT YCJIOBUS 3aaU BBITTOJIHAET-
ca uepresxkHbIM mrpudrom o 'OCT 2.304-81, a rpadudueckue mocTpoe-
HUS BeIToHAIoTCA Juauamu mo T'OCT 2.303-68.

IIpoexiuu ToUueK M300PAKAIOT KOJBIIAMU C HAPYKHBIM [UAaMETPOM
1,5-2 MM 1 0003HAYAIOT TPOMUCHBIMYU OYKBaMU JIATUHCKOTO ajihaBUTa
nin apabckumu nudpamu.llpu rpadguueckom 3agaHuy yCIOBUN 3a1au
Ne 4—7 pazmMephI UCXOTHOTO YEPTEXKA JOJYKHBI OBITH M3MEHEHEI C yUe-
TOM HanboJIee PAIlOHAIBHOT'O UCIIOJIb30BAHNA IIOJIA UEPTEXKA, T.€. YBe-
JUYeHbBI B 3—4 pasa.

Bagaum Ne 1, 4 m 6 oopMIAIOTCA HaA JIUCTAaX YEePTEKHOU Oymaru
dopmara A4 unu A3, a ocTadbHBIE 3aJaUM PEIIAIOTCA U OPOPMIIAIOTCS
B 9CKU3HOU (hopMe Ha JucTaxX OyMaru B KJIETKY (popmaTa GJIM3KOTO K
A4, momyckaeTcsa pelreHne 3amau Ha KOMIIBIOTEPE.

Bce YepTexXn U 3CKU3bI JOJIMKHBIL 6BITI: BBIIIOJIHEHEBI B IIOJIHOM COOT-
BeTCcTBUU ¢ TpeboBanuamu roctoB ECK]I, oTiinuaThCca YeTKOCTHIO U aK-
KYPaTHOCTHIO MCIIOJTHEHUSA.

1.4. Yeaosusa sagauy Ne 1—7 u ucxoagHbIe JaHHBIE IJIA UX PelleHU s

3amaua Noe 1

ITo 3amaHHBIM KOOpAUHATAM BepIiuH TpeyroabHuKa AABC (Taba. 1.1)
TIOCTPOUTH ero mpoeruu. OmpeneauTb HATYPAJbHYIO BEIUUYNHY CTOPOH
TPeyTOJbHUKA U UX YIJIbl HAKJIOHA K IJIOCKOCTAM npoexknuii: AB k I1;,
AC k11, BC & II3. IlocTpouTs HaTypaabHyto Benuuuny AABC.

3amaua Ne 2

OmnpenenuTh HATYPAJIbHYIO BEIUUYMHY PACCTOSHUS OT TOUKHU S 10
miaockoctu ) (AABC) (Tabu. 1.1).

3amaua Ne 3

ITo BsamaHHBIM KoOOpAMHATAM BepIIUH TpeyroabHuka AABC
(rabs. 1.1) IOCTPOUTHL TOPUBOHTAILHYIO U (PPOHTAJIBHYIO TPOEKIIHHI
miaockocTu ) (AABC) u Touxku S. OnpeneanTnb:

a) paccTogHME OT TOUKM S 10 miaockoctu ) (AABC);

0) HaTypaabHyio Beaununny AABC;

B) HATYPaJIbHYIO BeJIWUYMHY yIjia Mexay Imockoctsamu ) (AABC) u
Q(AB,S) (taba. 1.1).



Tabruuya 1.1

Ucxonunie namubie qist 3agaa Ne 1, 2 u 3

BapuanT Koopauuars! Touek (Mmm) ass sagau Ne 1, 2 u 3

Ne A B c 5

XA | Yp | Z4 | Xg | Y | Zg | X | Yo | 20 | Xg | Yg | Zg
1 60 | 60 | 15 | 10 | 40 0 40 | 10 | 30 [150| 50 | 25
2 55 0 20 | 25 | 50 | 50 5 15 0 45 | 45 0
3 60 5 15 | 40 | 60 | 50 5 30 0 30 | 60 | 10
4 10 | 40 0 60 | 60 | 15 | 40 | 10 | 35 | 55 | 30 5
5 25 | 50 | 50 | 55 0 20 5 15 0 50 | 40 | 10
6 40 | 60 | 50 | 60 5 15 5 30 0 25 | 60 | 10
7 40 | 10 | 35 | 10 | 40 0 60 | 60 | 15 | 15 | 502 | 25
8 55 0 20 5 15 0 25 | 50 | 50 | 45 | 45 | 10
9 60 5 15 5 30 0 40 | 60 | 50 | 30 | 60 | 10
10 60 | 60 | 15 | 40 | 10 | 30 | 10 | 40 0 55 | 30 5
11 25 | 50 | 50 | 40 | 10 | 30 5 0 20 | 50 | 40 | 10
12 40 | 60 | 50 5 30 0 60 5 15 | 25 | 60 | 10
13 60 | 55 | 15 | 10 | 35 0 40 5 30 | 15 | 45 | 20
14 55 5 20 | 25 | 55 | 50 5 20 0 45 | 50 | 10
15 60 5 20 | 40 | 60 | 55 5 30 5 30 | 60 | 10
16 55 | 60 | 15 | 40 0 35 (10 | 30 | 10 | 10 | 50 | 25

IIpumevanue: B Bapuanre 1,4,7,10,13,16 B 3amaue Ne3 perteHume MOHAET
BJIEBO M BHU3 OT MCXOAHBIX MPOeKIuii. B ocTajbHBIX BapuaHTax — BIPaBO U
BHUS3.

PesyabTaThl pelieHuil IyHKTOB a4 U 6 CPAaBHUTH C Pe3yabTaTaMu, IMO0-
JyUYeHHBIMHY B 3agauax Ne 1 u 2.

3amaua Ne 4

ITo BamanHOUN (DPOHTATBLHON IPOEKIITUY I'PAHHON ITIOBEPXHOCTHU C BBI-
pPesoM IIOCTPOUTHh TOPU30HTAJNBHYIO WM HPOPUIBLHYIO ITPOEKIIUH 3DTOI
TOBEPXHOCTH, N30METPUYECKYIO ITPOEKIIUI0, BBIMOJHUTH PAa3BEPTKY
(raba. 1.2).
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3amaua Ne 5

ITo 3amanHON (DPOHTATBLHON HPOEKIINU ITOBEPXHOCTU BpAIIEHUS C
BBIPE30M IMOCTPOUTH M'OPUBOHTAJBHYIO U IPOPUIbHYIO IPOEKINN dTOM
noBepxHocTH (Tabs. 1.3).

Hcxomubie qanubie Mg 3agadn No 5

Tabnuuya 1.3
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3amaua Ne 6
ITocTpouTh mpoeKIMM JUHUNA IIepeceuyeHUsd ABYX IIOBEPXHOCTEM.
OnpepenuTs BUAUMOCTS (Tabia. 1.4).

Hcxomubie qauubie ajag 3agaun Ne 6

Tabruuya 1.4
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3amaua Ne 7
HaiiTu Touku nepeceueHus IpAMoii 1 ¢ moBepxHocThi0. OmpeneanTs
BUAMMOCTD IIPAMOi (TabJ. 1.5).

Hcxomubie qauubie ajag 3agaun Ne 7
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2. METOIUYECKUE YRA3AHHUA
K PEHIEHUIO SAJAY Ne 1, 2,3

2.1. OnpeneneHue HATYPAJIbHON BEJIMUNHBI OTPE3KOB
M YIJIOB MX HAKJIOHA K ILIOCKOCTSIM ITPOEKIIUIt
(cmoco0 MPAMOYTOJIHHOTO TPEYTOJIHHUKA )

C11oco6 IpsAMOYTOJIBHOTO TPEYTOJbHUKA.

Hnsa ompeneneHusT HAa KOMILIEKCHOM UepTe)Ke OTpe3Ka ero Hary-
paJbHOM BeJIUYMHBI U YIJIa er0 HaKJ0HAa K KaKou Jinb60 IIJI0CKOCTH IPO-
exnuii II; He06X0AMMO MOCTPOUTH IPAMOYTOJILHBII TPEYTOJbHHIK, B KO-
TOPOM OAUH KATeT — 9TO IPOEKIHA OTPE3Ka Ha NaHHYIO IJIOCKOCTh IT;
a IPyro# KaTeT paBeH Pa3HOCTU TPEThUX KOOPIAUHAT KOHIIOB OTPE3Ka.
T'unorenysa 0yeT ABIATHCA HATYPAJIbHON BeJIMUMHONA OTPE3KAa, a Yol
MEeXKIy TUIIOTeHY301 U IIPOEKINel OTPe3Ka, 3TO Yol HAKJIOHA OTPe3Ka
K JaHHOH ILIOCKOCTH npoekuuu I1;.

Ha puc. 2.1 ompenenena HaTypaJdbHas BeJuduHa oTpeska [AB] u
VTJIBI €T0 HAKJIOHA O, 3,y K IJIOCKOCTAM npoeknuii 114, Hz, II3. Tak, nuaa
OIIpefieIeHHMA yIJja oL HAKJOHA OTPe3Ka K Iockoctu II; mocTpoer mps-
MOYTOJIbHBIN TPeyToNbHUK AA{B{B, B KOTOPOM OAWH KaTeT — 3TO IPO-
exnua.Aq By oTpe3Ka Ha IJIOCKOCTD 1'[1’ a IPyTro¥ KaTeT paBeH Pa3sHOCTHI
BBICOT AZ=[Z y,—Zg]. Yroa Mex Iy TUIIOTEHY301 U IIPOEKINel OTPEe3Ka,
9TO YroJl HAKJIOHA OTPe3Ka K ILIocKocTH 11

—

o=AB,II; = A B, AB.

Amnajgoruuso oIIpenesieHbl YIJIbl HAKJIOHA K IPYTUM IIJIOCKOCTAM:

B = AB,H2 = A2 Bz ,AB;
y=AB,TI3 = A3 B3, AB.

Penrenne 3agauu Ne 1 (puc. 2.2)

ITo sagaHHBIM KOOpAUMHATAM BepPIIUH TpeyroabHuKka AABC mocTpo-
UTH ero npoexknuu. OnpeneanTs HATYPAJIbHYIO BEJIMUNHY CTOPOH TPey-
TOJBbHUKA U UX YIJIBI HAKJIOHA K IIOCKOCTAM Ipoeknuii: AB k II;, AC
K II,, BC k 1lI5. IlocTpouTs HaTypaabHylo Benuuuny AABC.

Jl1s mocTpoeHNA IPOoeKIuK TouKHu A Ha ninockoctu II; oTkmaabiBa-
eM 110 ocAM X 19 ¥ Y3 KoopauHaTel X 4 u Y 4, ¥ IPOBOJUM JIMHUU CBA3H,
HepIeHAuKYJIAPHbIEe K 9TUM ocAM. Ha nmepeceueHuM 5TUX JUHUI CBA3U
IoJIydaeM rOpH30HTAIBHYIO IIPOEKIUI0 TOUKH A, PpOHTAIbHAA IPOEK-
oA TOUKU A, ompefenseTca KoopauHatamu X 4 U Z,, a npoduiabHas
IPOeKIUA KoopAuHATaMU Y 4 U Z 4. AHAJIOTUYHO CTPOATCA NMPOEKIUI
Touek B u C (puc. 2.2).
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[To 3adauwem kogpduqamar bepwur mpeyzo/bHuka ABC nocmpoume
220 npoexyuy . Onpedenums HAMYPansHyw Geausumy e2o cmapoH
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Hnsa ompeneseHuA HaATypaJbHOU BeJUYUHBI OTpedKa [AB] u yrua
ero HaKJOHA O K IJIOCKOCTM IpoeKnuu II; cTouM IpAMOYTroJIbHBIH
TpeyroabHUK AA;B{C; B KOTOPOM OJUH U3 KaTETOB fABJIAETCA IIPOEK-
nuei orpeska A;B; Ha TaHHYIO ILIOCKOCTb, a Apyroi karer BB ecTs
Pa3HOCTE TpeThbell KoopAauHaThl AZ =[Zp—Z 4] y KOHIIOB OTPE3Ka, KOTO-
pas onpe/iesiieTcs 10 OCH Z 93 KaK PACCTOAHNE MeKAY TUHUAMU CBA3U.
T'unorenysa A;B ecTh HaTypaJbHas BeJM4uHA oTpe3ka [AB], a yrox a
MeXKJy TUIIOTeHY301 A B u npoexknuei orpeska A1B; — yroji HakJIoHA
K miaockocTta IT;

AHaOTMYHO OIpenesdloTcA HaTypajbHble BEJWUYUHBI OTPE3KOB
[AC], [BC] u ux yriibl HAKJIOHA B U Y K IJIOCKOCTAM Ipoeknuii 11y u ITg
coorBeTcTBeHHO. IIpm aTOoM oTpesku AsA u BgB ompenenarTcsa Kak
AY =[Yp— Y, |- AsA, AX =[Xp— X 4] = B3B.

O mocTpoeHUs HATYPaJIbHON BeJMUYUHBI TpeyroabHuka ABC
cTpouM OTpe3ok [AB], a 3aTeM U3 TOYKU A IPOBOJUM YTy PagUyCOM
R =[AC], a u3 Touku B — nyry paguycom [BC]. Ha nepeceuenuu saTux
nyr mosrydaeMm Bepinuny C TpeyroabHuka ABC.

2.2, IIpsavbie yPOBHA B INIOCKOCTH, IPOEIIIPOBaHNE
IIPSMOTO yIJia

IIpsimMble yPOBHSA B IJIIOCKOCTH.

IIpamoit ypoBHA Ha3bIBaeTCsd IMpaMasd, MapajjieabHas KaKohi-aubo
mrockoctu npoeknuu IT;. Ha KoMmiekcHOM uepTeske rIaBHBIM IPU3HA-
KOM IIPAMOM YPOBHA ABJIAETCA TO, UTO OTHA €€ IPOeKIUA ITapaJljieibHa
ocu. Ha puc. 2.3. mpuBefeHbl KOMIJIEKCHBIE YePTEIKN:

a) ropusorTanu Allly, hglX;

6) dponrtamm filly, f11X19;

B) npodunarHOM mpamoii pills, p11Y3; polZog.

a) 0) B) P P.
B2 A 2 3
2 2 A3
Az B2 h 4 fy
2 2 o
7 By 1 By
Xi9 y Xi2
Aj By
—~— A B
By 1 17 Al
1
51
T'opusonrans h dpourans f IIpodunbHas npamas p

Puc. 2.3. IIpamvie ypogrsa
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Yepes J00YI0 TOUKY IIJIOCKOCTA MOYKHO IIPOBECTHU IPAMBIE YPOBHS.
Wx mocTpoeHne HaumHAETCA C IPOBEJEeHUS Uepe3 BHLIOPAHHYIO TOUKY
TOH IPOeKINY NPAMOH yPOBHS, KOTOPas INapaJsielbHas ocu Xqq.

Ha puc. 2.4. noxazano nocrpoenue dpporranu f(fq, fg) 1 ropuson-
ranu h(hy, hy) B mmockoctu Y (AABC). Yepes BEIOpAHHYIO TOUKY ILIO-
cxocTi A(A{, Ay) IPOBOAMM ITapaLIe]bHO ocu X1 g IPOKIUH f1 1 fig, &
3aTeM CTPOUM IPOEKIUH fo U hy.

IIpoenupoBanue MPAMOTO yrJa.

Ecau ogHA 13 CTOPOH MIPSMOro yIJja, 00pa3oBaHHOTO ITepeceKatoI-
MUCS WU CKPEeIUBAIOIIUMUCA MPIMBIMU, IapajiejbHa KaKou-I1u00
IJIOCKOCTH IIPOeKIuii (T.e. ABIAETCS MIPAMOI YPOBHA h, f uau p), To HA
aTy miaockocTh (I, ITy mnu Il3) mpAMOR yros mMpoenupyeTcsa B HATY-
pasbHYIO BeauuuHy. IIpu 9ToM BTOpas CTOPOHA He MOJI?KHA OBITH IIep-
NeHAUKYJIApHA TaHHOH IJIOCKOCTH IIPOEeKIUIA.

B camowm mese, mycth croporna BC (puc. 2.5, a) npsamoro yraa ABC
napajenbHa ILIOCKOCTH Ipoeknuii II; (aBiserca ropusoHTanIbo h).
Tak Kak IIpu napaJjjieJbHOM IlepeHoce IIJIOCKOCTH Ipoeknuii I1; mpoex-
U Ha 3TY IJIOCKOCTDh HEe U3MEHSAETCs, TO AJIA IPOCTOTHI pacCy KIeHU
ImepeMecTHM ILTOcKocTh II; mapasienbHo camoii cebe Tak, YTOOLI OHA
IpoIILIa Yepes ImapaJiesibHyio el cropory BC. Torga us ycjoBUs, UTO
yroa ABC — npsAMOii, Ha OCHOBAHUY O0OPATHOI TeOPEMBI «0 TPeX IMepIIeH-
OUKYJIApax» clefyer, 4To yroa Ay B,Cy, ABIAIOIUICA OPTOrOHAIBHON
IPOeKITHell MPSAMOro yIJa, TaK:Ke IPAMOIi yTroJl.

Tak Kak ycJI0BUA IEePIEHIUKYJIAPHOCTH CKPEIUBAIOIIUXCA IIPS-
MBIX CBOAATCA K YCJOBUAM IIEPIEHANKYJIAPHOCTH IePeceKaroInXcs

VA
B 23 B
~2 23
T3
A, Py 1o hy Ag hy
I\ | 13
12
EN s SR en _(33 3
X ’ Y3
12 31 T/
Al /21 fl
Py L hy
B
1 Y3

Puc. 2.4. IIpamvie ypo6Ha HA NAOCKOCTU 00ULe20 NOJLOHCEHUS
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23

a) 6) Zyg
Ay Ay Ag
A
A, i
b'e 2 % . C2| Bs
N
12 SN X12 | B2B; Cy Y3
A C3
1 c=q -
A -
Y5 1 c=C
Y3

Puc. 2.5. IIpoeyuposarue npamozo yzna

MPAMBIX, IPOBEJEHHBIX Uepe3 MPOU3BOJBHYIO TOYKY IIPOCTPAHCTBA U
COOTBETCTBEHHO IapaJljIeJIbHBIX CKPEIUBAOIUMUCS IPAMBIM, TO Pac-
CMOTpPEHHBIE CBOYICTBA OPTOTOHAJIBHON IPOEKIWU MIPAMOTO yIJja pac-
MIPOCTPAHAIOTCA KaK Ha IIePeceKaroIuecs, TaK U Ha CKPeIUBAIOIIIeCT
B3aMMHO NEPUEHAUKYIAPHBIE IpAMEIe (puc. 2.5, 0).

2.2.1. Ilepnenduxynaprnocms npamoil u niockocmu

Kax usBectHo, mpsamMasa n (HOpMaJb), MEPHIEHINKYIAPHA IIJIOCKOCTH
n L Y>(AABC), takuM 00pasoM OHA IEPIEeHIUKYIAPHA JI00H MPAMOI
9TOM IIocKocTu. ITosToMy, HOpMAaJb n K mIockocTu X (AABC) nepien-
IUKYJISIPHA BCAKOM ropu3oHTaNN A 1 PpoHTAIH [ 9TOMH ILJIOCKOCTH, T.€.
nlhe)unlfe).dra nepueHIuKyIAPHOCTD, COXPAHIETCA IJId I'OPHU-
30HTaJIM Ha TOPU30HTAIBHON IIpoeKIuu A1, U Jad GPOoHTANN Ha GPOH-
TaJbHOI IpoeKIuu fo (puc. 2.6).

Taxum o0pasoM, IPOEKIIUU 11q U Ny HOPMAJIHU 1, NePIeHAUKYIAD-
HOW K miockocTu X(AABC), NOJKHBI yJOBJIETBOPATh YCJIOBUAM 1y L
hl EZI(AAIBICI); ny 1 fz EZz(AAzB2Cz), rne hl n f2 COOTBETCTBYIOIIIHIE
MPOEKINHU MPOU3BOJbLHBIX TOPU3OHTAJNIEH I 1 (ppoHTANEHN [ MIOCKOCTH
2(AABC) (puc. 2.6).

B o61iem cayuae cipaBeAiBO M 00paTHOE MOJIOMKEHMe: eCJId TOPU-
30HTAJbHAA IPOKIUA [] KaKoi-1100 NpAMOii | IepIesAuKyIapHa ro-
PU3OHTAJBHON IPOEKIUHU /1 J000H rOPU3OHTANIU, & ee (PPOHTATLHAL
IPOeKIuA ly IepIeHJUKYIAPHA (DPOHTATLHON IpOoeKIuu fo 000
(ponTanu, npuHALIEKAITUX LI0CKOCTH ) (AABC), To npamas [ ABjs-
eTcsa HOpMaJibio K miockocTu [ 1L Y (AABC).
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Ly
K
2 f
B, 2
L) >
Xy
hy » c
2
1T | 2
A, 2
Cy
f
Ay L
hq
)
1

Puc. 2.6. Ilepnendukynap n k naockocmu

2.2.2. Ilepeceuenue npamol u ni0OCKOCMU

Toukry nepeceuenusa npamoii I(l1, I9) ¢ IIOCKOCTHIO O0IIETO MOJI0Ke-
Hus ) (AABC) cTpodT B caeayoieM nopanke (puc. 2.7):

a) paspesaeM ILIOCKOCTE X 9(AA9ByC5) PPOHTAIBHO-IIPOENUPYIOLIEeit
ILIOCKOCTBIO Ag, COBIaJA0NIeH ¢ IpAMOIi ly. Ilosrydaem TuHMIO paspesa
Mg IPOXOAAITYIO Uepes TOUKH 1g, 29;

my €25(AA9ByCo) = ly;

0) cTPOMM I'OPUB3OHTANIBHYIO IPOEKIUI0 IPAMOH mq(1q, 27);

B) onpejensaeM TOUKy K{, TOUKy IepecedeHNUs NPAMOI [ ¢ mpaAMOi
mq(11 21), KoTOpasa u ABJIAETCA TOPUIOHTATLHOM MpoeKknueil Touku K,
TOYKM Iepeceuenns mpsamoi [ ¢ mrockocTsio Y (AABC);

T') CTPOUM C IIOMOIIILIO JIMHUI CBA3U (DPOHTATBHYIO IPOEKIINIO TOUKY
K, n onpenensaeM BUAUMOCTD IPOCKIUN IPAMBIX [ 1 [y,

Penrenne 3agauu Ne 2 (puc. 2.8)

OmpezsennTs HATYPaIbHYIO BEIMUYMHY PACCTOAHUA OT Toukm S(Sq,
Sg) mo mnockocru X (AABC).
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Puc. 2.7. I1epeceuenue npamoii L ¢ niockocmuio 2,

Perrenue 3amaum Ha ompeziesieHre PACCTOTHUSA OT TOUKHU IO IIJIOCKO-
CTHU OOIIEero MOJIOMKEHUS KJacCudecKnMu Meromamu HaueprareabHOi
reoMeTPUH BBITIOJHAETCSA B TPU dTata.

1. Yepes samannyio Touky S(S1,S9) IPOBOAUM HOPMAJb 1, TePIIeH-
IUKYJIAPHYIO K 3aJaHHOM miaockoctu ) (AABC).

st aTOTO CHauaja HeobxXoAmMo B mockoctu ) (AABC) mpoBecTu
JT100yI0 (hpoHTANE f U TOopu3oHTANb A (puc. 2.4), a 3aTeM Uepes MPoeK-
nuu Touek S U Sg IPOBECTU IPOEKIWH NPAMOI 11 U Ny TaK, UTOOI
BBITIOJIHAINUCH ycaoBud (puc. 2.8):

2. HafiTu TOUKy IlepecedeHus NPAMOHN 1 ¢ ILIOCKOCThIO ).(AABC)
(puc. 2.6):
K= mnY(AABC).

Jl1s 5TOTO IIPOBOAMM B IIOCKOCTH X.o(AA9B5Cs) PPOHTATBHO-KOH-
KYPHUPYIOLIYIO IPAMYIO My C IPAMOIL [y

1 CTPOMM I'OPU30HTAJIbHYIO IIPOEKITNIO HpﬂMOfI mq
ml EZI(AAIBICI) = ll'

Ha ImepeceuyeHunn HpOGI—CHHﬁ IPAMBIX l]. 1 mq HaXOAUM I'OPU30HTATB-
HYIO IIPOEKIINI0 TOUYKHA Kl:
K1=llﬁm1 .
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[lo 3adareiM koopduxamar Bepwun mpeyzoisHuka ABC nocmpoums

20PU30HMANbHYO U GPOHMANbHYD npoekyuy  naockocmy  ABC
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C mIOMOIIbI0 IUHUM CBA3U HAX0AUM (PPOHTAIBHYIO MIPOEKITUIO TOU-
ku K.

3.1lo HalimeHHBIM NpoeKnuAM paccroaHusa S1K; u S9K9 meromom
IPAMOYTOJIBHOTO TpeyrojgbHuKa (puc. 2.1) HaxoauM HATypaJbHYIO Be-
ananny paccroanus [SK]or Trouku S(Sq, Sg) 10 MIOCKOCTH 00IIEro mo-
JIOKEHUA 2.9(AA5BoCo).

2.3. PenieHue MO3UMITMOHHBIX M METPUUYECKUX 3adaU
METOAO0M 3aMEHBI INIOCKOCTEN IMPOEeKIUIt

Cmioco6 3aMeHBI IIJIOCKOCTEeH MPOeKITNil COCTOUT B TOM, UTO OJHA U3
IBYX OCHOBHBIX ILTOCKOCTel nmpoexnuii II; niwm I, samenaerca HOBOM
ILIOCKOCTBIO Impoeknuii Il (mepneHANKYIApHON HesaMeHseMOoMi ILIO-
CKOCTU TIPOEKIINIT) TaKUM 00pa3oM, UTOOLI OHA OKasajlach B YACTHOM
IIOJIOKE€HUH 110 OTHOIIIEHUIO K OPUTUHAJY.

IIycTs Touka A 3afaHa CBOMMU IPOEKIUAMEI A 1 Ay B CHCTeMe ILIO-
crocreit mpoexnuit Iy u I, (puc. 2.9, a). 3ameHum naockocTs I, Ha
HOBYIO ITocKocTh Il, mepmeraukymapryio miockoctu II;. Omyctus
IepPHeHANKYJIAP U3 TOUKH A Ha IJIOCKOCTE 11, morydaem mpoekuio A
TouKM A Ha IocKocTh I,.

HeTpynmo BuneTs, 4TO B HOBOW cuCTeMe ILIOCKOCTel nmpoeknuii I1,
II, Touka A onpemenserca npoeKIuAMU Ay 1 A, IPU 5TOM KOOPAMHATA
Z 4, copepsralasiaca B 3aMEeHAEMOM II0CKocTu npoeknuii Iy, ocraercsa
HEM3MEHHOU B HOBOH IIoCKOoCTH I, 8 B IIJIOCKOCTH IPOEKIIUI OCTaeTCsa
HeM3MeHHOH MPOeKIus TOUKH Ay .

IIpoussenem omepanuo mepexona or cucremsr 114, Il k cucreme 11
114, IT, — II4, Ha KOMILTeKCcHOM depTeske (puc. 2.9, 0). Taxk kKak ropu-

a) Z93 ) Zo3
M,4, Z I, 4, Ay g
N A
y 3
II3 ’ h /;44
XA h XA f
X19 = 0 (I14 Xy <
f N Yi3
A1 YA Al(,
m P R et
N Il
Yi3 L
Y3

Puc. 2.9. Bamena naockocmeil npoexyuil
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30HTaJbHAA IPOEKIINA TOUKU OCTAETCS HEM3MEHHOH, TO Yepes 9Ty IIPo-
eKIIMIO IPOBOJUM HOBYIO IMHUIO CBA3HU, IePIeHANKYIAPHYI0 ock X1 4.

Wamepus Ha miaockocTu Il BEICOTY TOUKHU Z4 U OTJIOMKUB ee Ha HO-
BOIl IMHUY CBA3U OT ocu X4, MOJTYUNM HOBYIO IPOEKIUI0 A, Ha ILIO-
ckocTs I1,.

Agnanorm4HbeIM 06pa3oM IPOU3BOAUTCSA 3aMeHa IockocTu I1; Ha HO-
BYIO ILTIOCKOCTb npoexuuii I, II{—II,, mepneHIuKyIApHYIO IJIOCKO-
cru II,. IIpu oT0ii 3aMeHe ocTaeTcAa HEM3MEHHOU (PPOHTATLHASA IIPOCK-
nua Ay 1 TIIyOHHA TOUKHE Y 4.

2.3.1. IIpeobpasosanue npamoii l(1;,15,)
00u,ez0 NONONCEHUS 6 NPAMYIO YPOGHA

Yrober mpamyio Il(l;, ly) o0mIero mosoKeHHSA, IPOXONAIIYIO de-
pes mpoeknuu Touek AyB; u AyBy, Tpeodpa3oBaTh B IPAMYIO YPOBHSA
(puc. 2.10) gocTaToYHO 3aMEHUTH OAHY ILJIOCKOCTDH MMPOEKITNiT, HAIIPU-
mep Il, Ha HOBYIO mIOCKOCThL Iy, ImepHneHAUKYIAPHYI0 HEM3MEHHOH
mrockoctu Iy u mapannenbnyio npamoii Iy, IIo—II,. HoBasa ocs X4
IOJIXKHA pacHojiaraThbCs MapaijieIbHO TOPU3OHTANBLHO MTPOEKIIUY TIPSI-
Mo# X4 || {;. I3 ropusoHTAIBHBIX IPOEKIMI KOHIIOB OTPe3Ka IPSIMOIL
A{B; npoBOAUM JIHHWH CBA3U, IePIeHIUKYIAPHBIe HOBOH ocum Xq,
Paccroarnsa KoHIoB oTpeska A B, oT ocu X, PaBHEI PACCTOSHUAM
IpOeKIHi KOHIOB AgBy oT ocu X9 (T.e. HEN3MEHHBIMHU OCTAIOTCA KO-
OPAWHATHL Z 4 U Zg).

l
32/2

HzaH4
X141 A1By
AyB,= [AB]

Puc. 2.10. IIpeobpasosarue npamoi
00ue20 NONONCEHUS 8 NPAMYIO YDOBHS

22



2.3.2. IIpeobpa3sosanue npamoil yposua l(ly,ls)
6 NPoeYUPYIUWYIo NPAMYIO

IIycrs npamasa U(l4, l), mIpoxondAmasa yepes IpoeKnun Touek A;B;
u AyB,y, Gyzer dporTanso f(f, f9) B cucTemMe IJIOCKOCTeH NMPOEKIMi
(I14,I1,) (puc. 2.11). SBamenum naockocTs I1; Ha HOBYIO mTOCKOCTD 11y,
11, -1, pacnosaras ee nepueHJUKYJIAPHO IPAMOI [y u mnockocTH I1,.
Ha xomnnexcroM uepresxe HOBas ocb X oy L [9(A9By). IIpoBoga HOBEIE
JIMHUU CBA3U OT TOUeK Ay 1 By ¥ OTKJIaAbIBasA OT HOBOI ocu X g4 T1yOn-
Hy Y Touek Ay u By, usMepeHHbIe Ha IIocKocTu 11, mosydyum npoex-
nuio npamoii [, Ha ninockocTs 11, B Buse Touky [,=A,=(B).

Ecau Obl manmHas npaMmas | SBISJach TOPU3OHTAJIBIO, TO IJS ee
npeoOpasoBaHUA B IIPOEIUPYIONIYI0O IPAMYIO HYKHO OBLIO 3aMEHUTD
mirockocTh II; Ha nmockocTs 11, mepneHAUKYIAPHYIO IPAMOI L.

2.3.3. IIpeobpa3oéanue npamol obu,ezo nonLoHeHUs
6 NPoeYUPYIOULY10 NPAMYIO

s npeobpasoBanusa npamoii I(l1, ly) 0011ero monroKeHnsa, IPoxo-
OAITYIO uepes IpoeKnuu Touek AyBq u AgBy, B IPOenupyOUIyI0 Ips-
MYI0 HYKHO ITOCJIe[0BATEJIbHO IIPOBECTH IIPe00pasoBaHMs, PaCCMO-
TpeHHBIEe B1I. 2.3.1 1 2.3.2.

Ha pwuc. 2.12 pgoxasaHo COOTBETCTBYyIOIlee IIpeoOpasoBaHMe
KOMILIEKCHOTO uepTeska. Brauaine B cucreme II;, II, mpoBeseHa 3ame-
Ha wiockoctu Iy Ha I, IIy—I1,, npuuem I, L IT; a X4 | A;B;. Ha-
nee B cucreme I1;, I, B KoTOpPO# IpAMAasn [, ABIAETCA IPAMONA YPOBHSA
OTHOCHTENIhHO IIockocTu I, mpoumsBoguM 3ameHy mockoctu II; Ha

Xo4
A=(BY=14
By
Ag =
= II;->II
ly f/{‘% I, 1
I, X4 1 AgBg
X12 I AoBy=[AB]
1 2Bo=
Al Bl l] = f]

Puc. 2.11. IIpeobpasosarue npamoil ypoers
6 NPoeYUPYIWYIO NPAMYIO
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A2 HZA)ILL
X141141B,
H1—>H5
X451 AyBy

Ag=(Bg) =I5

[4B]

Puc. 2.12. IIpeobpaszosarnue npamoil 00u,ezo noLoHeHUs
8 NPoeYUPYIOULYI0 NPAMYIO

I, I1{—>II;, mpuuem II; 1 114, a X5 1 I4. B cucreme miockocreit Iy,
II; npamas [y ABIAAETCA MPOENUPYIOIEH TPAMON OTHOCUTENBHO ILIO-
crocru ITj.

2.3.4. IIpeobpa3oéanue niocKkocmu o6u,ezo nonoHeHus
> (AABC) 6 npoeyupyrowyio niocKocms

ITpoBeneM B ImIOCKOCTH ).9(AA9ByCy) depes TOUKY Ay TOPU3OHTAID
hg (puc. 2.13). Ilpu 3amene nnockocTu npoeknuit 11, ma Iy, I,—I1,,

Puc. 2.13. IIpeobpa3osarue niockocmu o6u,e20 noLoxeHus
6 NPoeYUPYIWYIO NAOCKOCMb
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IepHeHAUKYJIAPHO TOPU3OHTANM hy, IOJydaeM IIPOeIUpYIOIIYIo
miaockocTs ) 4(AA4B4C,). OrHOcuTenbpHO miaockoctu Il miockocTs
24(AA4B4C,) mpeBpamiaerca B IpaMyio ).4. Jlia aTOTO IpOBeseM OCh
X4 IepIeHAUKYIAPHO TopusdoHTanu hy (Xq41h,). Ilpoenupysa Touku
A4, By, C{ Ha HOBYI0 OCb X 14, ODAMHATEI TOUeK Ay, B4, C4 OTHOCHTEIB-
HO BTOIf ocu oIpefessaeM Ha IIocKocTu I, KaK paccTOAHUS OT TOUEK
Ay, By, Cy 10 ocu X19. YTOI 0, 00pa30BaHHBII MPOeKIyell II0CKOCTH
Y4 u ockio X1, ABIAETCA HATyPATbHON BeJIUUNHON yria HaKJIOHA ILIO-
CKOCTH X K IJIOCKOCTH Impoeknuii IT. AHATOIMYHO MOXXHO OIpeJeTuThb
yTOJI HaKJIOHA ILIOCKOCTH X K IIocKocTu I, 1s aToro Hy»KHO 3aMe-
HUTB II0cKoCTh 11 Ha Il;, II; >I1; nepnenauKyIapHO GPOHTANH fg.

2.3.5. IIpeobpa3oéanue npoeyupyrouel niocKkocmu
> (AABC) 6 nnockocmb ypoeus

IIycers minockocTs X (AABC) sABiIAETCA TOPU3OHTAIBHO IIPOCIUPYIO-
el miaockocThio (puc. 2.14). Iaa mpeoObpasoBaHUA 9TOM IMJIOCKOCTH
B IJIOCKOCTb YPOBHSA 3aMEHUM ILIOCKOCTb Ipoeknuii I1y Ha miockocTs
114, IIy—Il,, mapanneabHy0 MOPU3OHTANBHOW IPOEKIUN IJIOCKOCTH
21(AA{B{C). dna sToro mpoBeseM HOBYIO 0Ch X4, TapajIeabHYIO
mnockocTH 2.1(AA{B{Cq). IIpoenupysa Touku Ay, By, C; Ha HOBYIO OCh
X4, opmuHATEI TOUeK Ay, By, C4 OTHOCUTENIBHO BTOI OCH OIpeesaeM
u3 mrIockocTH Il Kak paccToaHNA OT ToueK Ag, By, Cy 10 ocu X1 9. B cu-
creme miockocrel I, I, miIockocTs Xy ABIAETCA ILIOCKOCTBIO YPOB-
Hs oTHOCHTeNbHO ILtockoctr 11, (24 || II4) u mpoexnms TpeyroabHUKA
AAB,C,, ompenensONlero MIOCKOCTb, faeT HATYPAJbHBIM BUJ 9TOTO
TPEeyTroJbHUKA.

Ecau 6b1 miaockocTs ) (AABC) sBasiiach (POHTAIBLHO-IIPOEIUPY-
FOII[ell IJIOCKOCTHIO, TO JJIs ee IMpeo0pas3oBaHUs B IJIOCKOCTb YPOBHSA
CJIeZJ0BAJIO 3aMeHUTh TOPU30HTATLHYIO IIOCKOCTD poekuii IT; Ha HO-
By miockocts 15, IT; 115, (Z5 || IL5).

2.3.6. IIpeobpa3oeanue niockocmu o6w,ez0 nonoOHEHUA
2 (AABC) 6 nnockocmsd yposus

Iliia mpeoOpa3oBaHUA ILJIOCKOCTH 00Iiero mosjoxkeHus: ) (AABC) B
IIJIOCKOCTh YPOBHA HY’KHO IIOCJIEIOBATEJIHHO BBIMOJHATH IPeobpaso-
BaHNA, paccMoTpeHHbIe B 1I. 2.3.4 u u. 2.3.5. Ha puc. 2.15 mokasauo
COOTBETCTBYIOIIee IIpeodpa3oBaHme KOMILJIEKCHOTO uepTe)ka. BHauase
B cucreme naockocteii 11, II, npousBogurca samena mimockoctu Ily
Ha naockocTs 11, I1o—11,, nepneEauKyIAPHYI0 TOPU3OHTANN fq ILIO-
cxoctH 2.1(AA{BC,). 3ateMm B cucreMe miaockocteii I1;, I, B KoTopoit
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ILIOCKOCTh X, fBJIAETCS IPOeNUpyIolleil IJTOCKOCTbI0 OTHOCUTEILHO
minockoctu I, mpoussoguTcs 3amena mirockoctu I1; Ha mrockocts Iy,
IT; »II5 npuuem mrockocTs Iy | £4. B cucreme miockocreii I, I mwro-
CKOCTB X5 ABJIAETCA IJIOCKOCTHIO YPOBHA OTHOCUTENbHO ITocKocTH 115,
moaromy npoexnusa AAsBy;Cy Tpeyronbauka AABC naet HaTypajabHBIR
BUJ 9TOTO TPEYTOJbHUKA.

Pemrenne 3agauu Ne 3 (puc. 2.16 u puc. 2.17)

ITo saganHBIM KOOpAUMHATAM BepINUH TpeyroabHuka AABC moCcTpo-
UTH TOPUSOHTAILHYIO 1 (DPOHTATBHYIO MPOEKINH ILIocKocTH ) (AABC)
TOYKU S.

a) OmpeneJuTh PacCTOAHME OT TOUKHU S g0 miuockoctu ) (AABC),
CPaBHUTD C PE3YJIbTATOM, IOJYUYEHHBIM B 3agaue Ne 2.

st onpemeeHUs PACCTOSHUSA OT TOYKU S 0 IJIOCKOCTH O0IIEero mo-
noxenus ) (AABC) mocTaTouHo IIpeodpas3oBaTh IJIOCKOCTh OOIIEro Io-
JIOKEHUSA B IPOEIUPYIONIYIO IIJIOCKOCTD (11.2.3.4) 1 ONyCTUTH MepIeH-
OUKYJIAP U3 TOYKKM S, HA IPOEKIINIO IJIOCKOCTH .4, TOTAA IPOEKIUA
paccroanus Sy K, n ecTs HaTypaJbHasa BeaudunHa (puc. 2.16)

0) OmpemeuTh HATYPAJIbHYIO BeInUnHY TpeyroabHuka AABC, cpas-
HUTD C Pe3yJIbTaTOM, HOJYUEeHHBIM B 3amaue Ne 1.

Hnsa oupenesneHWs HATYPaJbHON BeJIWUYMHBI TpeyroabHuKa AABC
JOCTATOYHO ILJIOCKOCTH 00111ero mooxxenus 2 (AABC), mpeo0pa3oBaTh B
TJIOCKOCTH YPOBH4 (11.2.3.6) (puc. 2.16).

B) OmpeeinTh HATYPAJBHYIO BeJINUUHY yIjla MeXKIY IJIOCKOCTIMU

o =3(AABC), Q(AABS).

Tak KaK 9TU ILIOCKOCTHU IIePeceKaroTcs 1Mo mpsamoii AB,To AJ ompe-
IeJeHNA HaTyPaJIbHON BeJIMUYUHEI YIJIa MEKIY IJIOCKOCTAMU JOCTATOU-
HO pAMYI0 AB 00111eT0 II0JIOKEeHUA IPeodpa3oBaTh B IPOEIUPYIOIIYIO
npamyio (I1.3) ¥ MOAyunuTh Ha mIocKocTu Ily mpoexnuu Touek Cy u Sj,
OpUHAIJIEKAINX PA3HBIM ILIOCKOCTAM (puc. 2.17).

Pemrenne 3agaunm Ne 3 MoKeT ObITh BBITIOJTHEHO HA OLHOM JiCTe Oy-
maru popmara A3, niu Ha ABYX Juctax popmara A4, Ipu 5TOM HEPBIH
JIUCT C pellleHueM IIyHKTOB 3a, 0 odopMiseTca OCHOBHOII HAAIIUCHIO
Dopma 1 (puc. 2.16), a BTOPOIL JIUCT C PeIlleHUEM ITYHKTa 3B OCHOBHOI
"Hagmucbio Popma 2a (puc. 2.17) mo I'OCT2.104-68.

27



[To 3adaxHeM koopduHaman Bepuwur mpeyzonsHuka ABC nocmpoums
20pU3CHMANbHY U GPOHMAbHYE npoekyuy  naockacmu  ABC
U moyku S .

Onpedenums

- paccmasHue om moyku S do naackacmu ABC ;

- HamypansHyw benuquHy mpeyzasHuka  ABC .
Pesynemame cpabrumes ¢ 3adaved N 2

B,

M2MIKI XXXX02.XX.01
|_Zum._| Macca | Macwmadl

aml/ucr N dokyr | Todn Viama
Paspao._| Mbarob 3adaya N 3 11
[pob. (udopob
T KOHMp. wem 1N Aucmob 1
HkoHmp. Puc216 TYAN zp XXXX
Ymb.

Puc.2.16




[To 3adaHHeM koopduHamar Bepwur mpeyzonsHuka ABC nocmpoums

20PU3OHMANbHYO U GPOHMANsHY0 npoekyuu naockocmu ABC

uABS.
Onpedenume
- HamypansHyw Beauduny yzna o
mexdy naockocmelo ABC u ABS .

B

&
G
M2MUKT XXXX.02XX.01
/lum_ | Macca_Macwmap)
s /lucr] N dokym Tlodr._Vlama
Paspad._| Mbarob N 71
[Ipab. (udopob Jagasa N3
T.KOHM. ucm? | /lucmob 1
HKoHmp. Puc217 [Y9AN 2p XXXX
Ymb.
Puc.2.17
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3. METOOUYECKHUE YRASAHHUSA
K PEHIEHHIO SATAY Ne 4 1 5

3.1. 'panHbIe IOBEPXHOCTH (MUPaMUIa, MPU3Ma)

3.1.1. Ilocmpoenue mpembvel npoeKyul nN06ePXHOCMU
no 0éym 3a0AHHBLM U NPOEKYULL MOUeK

MuororpanErKOM (IHMpaMuia, NIPU3Ma) Ha3bIBAETCA ITOBEPXHOCTD,
OrpaHUUYEHHAsA CO BCEX CTOPOH IJIOCKOCTAMU, 3JIEMEHTAMU KOTOPOH AB-
JIAIOTCA BEPIINHEI, pedpa 1 I'paHu, IIO3TOMY Ha KOMILJIEKCHOM UepTelKe
OHU n300paskaloTCA IPOEKIINAMY CBOUX BEPIIINH U pebep.

OnpenenrnuTenaMu 3TUX TMOBEPXHOCTeH ABIAIOTCA (DPOHTAJLHAA U
TOPU30HTAJIbHAA IPOEKIINY (eCau Ha Hell MMeeTCs IPOEKIIUA OCHOBA-
HUA TOoBepxXHOCTH). I mocTpoeHnA MTPOMMIBLHON IPOEKIINY I'PAHHOMN
TOBEPXHOCTYU HEOOXOJUMO CBA3ATH C Hell MPOCTPAHCTBEHHYIO CUCTEMY
KOODAMHAT, BRIOMPAsa ee HAYAJIO TaK, YTOOBI KOOPAUHATEI BCEX BEPIITUH
OBLIN MUHUMAJIbHBI.

ITocTpoeHme TOueK Ha I'PAHHBIX ITOBEPXHOCTAX BBIMOJHAIOT C IIO-
MOIIIBIO IPAMBIX, JIEJKAIIIUX B I'PAHAX U TPOBEIEHHBIX Uepe3 3aJaHHbIE
TPOEKIINY TOUeK. XOTA BHIOODP BCIIOMOTATEIBHOMN IPAMOIl, CBA3BIBAIO-
miel TOUKY ¢ I'PaHbI0 IIPOM3BOJIEH, HEOOXOAUMO CTPEMUTHCA K TOMY,
YTOOBI IPOEKIIUY STOH IPAMOM MOYKHO OBLIIO ITOCTPOUTH HamboIee Ipo-
cro. IToaToMy B KauecTBe BCIOMOTATEIbHBIX MPAMBIX I1€JIECO00Pa3HO
HUCII0JIb30BATh IPAMEIE, TapaJliebHbIe pedpam.

B kauecTBe mpuMepa pacCMOTPUM IIPUEMBI ITOCTPOEHUA IMTPOMUIEL-
HOI npoeknuy nupamugsl SABC (puc. 3.1, a) 1 TpeXIrpaHHON IPU3MBI
A'B'C' ABC (puc. 3.1, 6) mo 3agauHbIM ()POHTATIBHOMN U TOPUBOHTATIBHOMR
OPOEKINAM U HaXOXKAeHUA IpoeKnuii Touek M u N, 3agaHHBIX (PpoH-
TaJbHBIMU NpoeKnuamMu Mg = (Nj).

Bri6bupaem mpoCcTpaHCTBEHHYIO CUCTEMY KOODAMHAT TaK, YTOOBI OC-
HOBaHUA noBepxHOcTel (AABC) jekaT B TOPUBOHTATBHON IIJIOCKOCTH
II;, a Kpaiinaa npasaa Touka nupamuabl C u pebpo mpusmser C'C Ha-
XOJUJINCh B TOPU30HTAILHOM mIockocTu I3, Torma KoopAMHATEI BCex
BEPIINH OYAyT MUHUMAJIbHBIMHU, UTO ITOBBIIITAET TOYHOCTH IIOCTPOCHUA.

ITocTpoerme mPOodUIBLHOI MJIOCKOCTH IPOEKIIUY ITOBEPXHOCTHU OUe-
BUAHO U3 puc. 3.1, a u 6. [[;1a moCTPOeHU TOPU3OHTAIHLHOM U TPODUITH-
HOI nmpoeKnuu ToueK M u N mpoBezeM uepes 3alaHHBIE (DPOHTAIHHBIE
npoexnun My=(Ng) TOPU30HTAILHYIO IIOCKOCTh YPOBHA I'y, KoTOpasa
ImepeceKaeT IOBEPXHOCTD II0 TOUKAM 1y, 29, 39, 00pasyolne TPeyrob-
HUK Al;2,3;, IapailelbHbI IpoeKun ocHoBaHua AA;B{Cy, ay mps-
MO¥i TPU3MBI COBIAIAIOIINI C IPOEKIINEel OCHOBAHMA.
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T'opusonTanbHble NpoeKnuu TodeK M u N U HaXOJATCA C IOMO-
LIbI0 JUHUK cBA3U. IlocTpoeHne NPOPUIbHEIX NPOeKIUi ToueK Mg u
Ng nokazano Ha puc. 3.1, a u 0.

3.1.2. IIocmpoenue nepeceienus 2pAHHOL NOBEePXHOCMU
npoeyupyroueli ni0CKoCmbvio

IIpu mepeceueHVMY MHOTOTPAHHUKA IMIPOEIUPYIOIIEHN IIJIOCKOCTBHIO
OJlHA W3 IIPOEKIUNA CeUeHUA BHIPOKIAETCA B OTPE30K IIPAMOM JIUHUM.
YTo0BI OompenesuTh HEZOCTAIOINE MPOEKIINU CEeUeHUNS, BOCIOJIb3Y-
eMcsa cmocobom pebep. OH 3aKJgOYaeTca B TOM, UTO OTHLICKMBAIOTCS
TPOEKINY BEePITNH MHOTOYTOJbHUKA CEUEHUA, KAK MIPOEKIIUU TOUEK
mepeceueHus COOTBETCTBYIONINX pebep MHOTOYTOJbHUKA C CeRyImei
TJIOCKOCTBIO.
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Tpexrpannasa nupamuga SABC u tpexrpannasa npusma A'B'C' ABC,
CTOSIIIEé Ha TOPU30HTAJbHON ILJIOCKOCTH, IIepeceKaroTcsi (hpoHTAIBLHO-
NIPOeNUPYIOLeH IJIOCKOCTRI0 X (puc. 3.2). PpoHTaIbHBEIC IpoeKnun 1o,
29, 89 TOUEK IlepeceueHMs pebep C IJIOCKOCTBIO X, ABJAIONITECH TOUKaMU
IlepecedeHNs (PPOHTANBHBIX IIPOEKINil peGep co ciefjoM ILIOCKOCTH Xy, IO~
3BOJIAIOT OIPe/le/INTh TOPU3OHTAILHYIO IPoeKuio 11, 21, 31 U IpoduIbL-
HYI0 IPoeKIuio 13, 23, 33 BEpIIMH NCKOMOTO CeUeHNA Ha COOTBETCTBYIO-
IIUX TOPUB0HTATIBHBIX U IPOMUIbHBIX IPOEKITUAX pebep MHOIOrpaHHUKA.

3.1.3. Ilocmpoenue pa3gepmru 2paHHOl noéepxHocmu

IIpeoGpasoBanue, Ipu KOTOPOM BCE DJIEMEHTHI IIOBEPXHOCTH COBME-
IIAIOTCS B OJHOM ILJIOCKOCTH 0€e3 CKJIALOK U Pa3pPhIBOB, HA3LIBAETCS Pas-
BEPTHIBAHUEM IIOBEPXHOCTHU, & PE3YJIbTATOM SIBJIAETCS Pa3BepTKa, HAT
KOTOpPOI Ha UepTeske MOMeIIaloT CUMBOJI Q,, 3aMeHAIOIINA cJI0BO “Pas-
BepTKa”. Ilpu sTOoM Ha pasBepTKe HOJIKHA OBITH 00d3aTeNIbHO BUIHA
HApPYKHAA CTOPOHA IMOBEPXHOCTH. IIpu mocTpoeHny pasBepTKU UX KOH-
TYpPBI 00BOASATCS TOJICTOH CILIOIIIHON JMHUEN, a JUHUU cruda Ha pas-
BePTKaX 'PAaHHBIX IIOBEPXHOCTEN TOHKON INTPUXIYHKTUPHOI JIUHMET ¢
nByma Troukamu ('OCT 2.305-68).

PasBepTra nupamudsr (puc. 3.3, a) COCTOUT U3 Pa3BEPTKU OOKOBOM
noBepxHOCTU U ocHOBaHUS (AABC). Eciiu ocHOBaHME MTUPAMUIBI JIEKUAT
B TOPUSBOHTAJIBHON IIJIOCKOCTH YPOBHS, TO €r0 HATypaJbHAas BEJUUNHA
M3BECTHA — 9TO TOPU30HTATIbHAA NpoeKnusa ocHoBaHusa AA;B{C; Ha
puc. 3.1-3.3, a. s pasBepTKU O0KOBOI ITOBEPXHOCTU MTUPAMUILI He-
00X0AMMO OIIPEeNeJUTh HATyPaJbHbIE BeIMUNHBI 00KOBBIX pedep SA, SB
u SC MeToI0M MPSIMOYTOJBHOTO TPEYroJbHUKA, PACCMOTPEHHOM B 3a-
mage Ne 1. IIpu sToMm 1eecoo0pasHO YUUTHIBATH PABEHCTBO KOOPAMHAT
AZ niis Bcex pebep. BTopbIM KaTeToM TPEYTroJIbHUKOB OYAYT IPOEKIINHT
pebep S14, S1B1, S1C; Ha mockocTs I1;.

PasBepTKka O0KOBOII MMOBEPXHOCTU HHUPAMUIBLI IIOJyUaeTCs B BUIE
HECKOJbKUX IMPUMBIKAIIINX APYT K APYrY TPEYTrOJbHUKOB, IIOCTPO-
€HHBIX II0 TPeM UX cTopoHaM. UToObI Ha Pa3BePTKe, KOTOPAsS CTPOUTCS
cJIeBa HAIIPaBo, ObLIA BUAHA HAPYKHAS CTOPOHA IOBEPXHOCTH, HE00XO-
IUMO O0XOAUTh IIOBEPXHOCTD IIPOTHUB YaCOBOI CTPEJIKU OT pedpa SA, 1o
KOTOPOMY paspesana 60KOBAas IIOBEPXHOCTD MUPAMUIEL.

K mosyuenHoit pasBepTKe OOKOBOI ITIOBEPXHOCTH CJIEAYET J00ABUTH
OCHOBaHIe, IIPUCTPOUB €ro K Jobomy pebpy, Hampumep K pedopy AC.

s mocTpoeHuA Ha pas3BepTKe TOUKM, HAXONAIIENCA Ha OOHOM M3
pebep, HampuMep Touka 1 Ha pedpe SC, TOCTATOUHO C IIOMOIIBIO JUHUNI
CBA3U HAWTU ee MOJIOMKEeHe Ha HaTypaJbHOU BesqimunHe pebpa [SC].
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s mocTpoeHUs Ha pasBepPTKE IPOU3BOJBHBIX TOUEK, HAIPUMED
TOYKHU 2, HaxXoaAleiica B rpanu SAB U TOUKU 3, HaXOAAIIelics B I'paHu
SAC, HeoOX0oAUMO IIPOBECTHU Uepes Hux npambie SE u SF, HaliTH UX Ha-
TypaJibHbI€ BEJIUYNHBI ¥ TOCTPOUTH HA HUX TOUKU 2 1 3.

PassepTra npamoii npusmost (puc. 3.3, 6) OUEHB JIETKO BBINIOJIHAETCA
crroco00M pacKaTKM, TaK KaK Ha MPOEKIIUSAX BUAHBLI HATypaJbHBIE Be-
JUYUHBI BceX OOKOBBIX pebep 1 OCHOBAHUIA.

PaspeszaB G0KOBYI0 MOBEPXHOCTL MPU3MBI IO pedpy A'A, cTpoum
cuauaJjia 60KOoBYyI0 rpadb A’ABB’', a 3aTeM BCe OCTaJIbHLIE I'PAHN IPOTUB
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YyacoBOIl cTpesKu oT pedpa A'A. Bepxiee u HUKHee OCHOBAHTE MOTYT

OBITH IPUCOEINHEHBI K JII000MY pebpy, Hampumep K pebpam BC u B'C'.
TTocTpoenue Ha pasBepTKe MPOU3BOJIBHBIX TOUEK, HAXOAAIINXCA Ha

pebpe (Touka 1) nau 60KOBBIX TpaHAX (Touku 2 u 3), ACHO U3 puc. 3.3, 0.

3.1.4. AkconHomempuueckue npoeKyuu

B HEKOTOPLBIX ChydadX IIPU BBIIIOJTHEHUU TEXHUYECKUX ‘IepTeH{.efI
OKa3bIBaeTcdAa HeO6XOI[I/IMBIM nMeThb HapAaagy C KOMIIJIEKCHBIM 4YepTe-
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JKOM opuTmHaja u 0ojiee HaTJIAAHOE ero m3o0paskeHue, o0Jamaloliee
cBoiicTBOM obpaTumMocTu. C 3TOH I1eIbI0 MPUMEHAIOT YePTEeK, COCTO-
Ui TOJBKO M3 ONHOI MMapaJiiebHONM MPOEKIINYU JaHHOTO OPUTHHAJA,
IOIIOJTHEHHOI IIPOeKI[Mell IPOCTPAHCTBEHHO CHCTEMBI KOOPAUWHAT, K
KOTOpO¥ IIpeaBapUTEIbHO OTHECEeH m3o0paskaeMblil opuruHaj. Takoit
METOJ MOJYYEeHUs OLHO MPOEKITMOHHOI'0 00PaTUMOTO UYepTerKa HashIBa-
eTCsI aKCOHOMETPUUECKUM MEeTOIOM.

Takum o06pa3oM, IIOCTPOEHNE aKCOHOMETPUUYECKUX IIPOEKIIUIl CBO-
IUTCA K IPUMEHEHNIO0 KOOPAUHATHOT'0 METOJa Ha MIPOEeKI[MOHHOM Yep-
Teske. Tak Kak MpU MOJb30BAHUY KOOPAUHATHBIM METOLOM IPUXOIUT-
Cs IPOUBBOUTH N3MEPEHUA 110 KOOPAUHATHBIM OCSIM, TO OTCIOZA U IIPO-
u30IILI0 HasdBaHue MeTona. CJI0oBO “aKcoHOMeTpUsa”’ o3HaUaeT OyKBAJb-
HO “oce uamepeHwue”.

W3 MHOMKecTBa BUIOB BO3MOKHBIX aKCOHOMETPUUYECKUX ITPOEKITUI
HamboJIee YacTO UCII0Jb3yeTCsA OPTOrOHATbHAS U30METPUs, ¥ KOTOPOI
IOKasaTeJ I MCKaYKeHUU 110 BCeM TpeM ocsaM paHbl u =v =w = 0,82, a
aKCOHOMETPUUYECKUE OCU 00pa3yIoT Mesxay coboit yrisl mo 120°.

Ha mpaxTuke mosib3yiOTCA NPUBENEHHOM OPTOTOHAJLHOI M30Me-
Tpueil, y KOTOPO#l MmoKasaTelu HUCKAKEHUsA IMPUHUMAIOTCA PaBHBIMU
efmHUIE U = U = w = 1. 9TO 3HAYUT, UYTO NU300paKEHNEe BHIMOJIHACTCS
B macinTabe yBenunuenus (1,22: 1), uTo orpaskaeTrcs HaJl ITIOCTPOCHHBIM
usobpaskeHueM 3aroioBkom “Uzomerpus (1,22: 1)” (puc. 3.4).

ITocTpoeHmne n3oMeTpPUY HAUYMHAIOT C IIOCTPOEHUA BTOPUYHOI TrOpu-
30HTAJIbHOU TPOEKIINU TOUKU Si ¥ KOOpPAMHATHBIM oTpeskaMm Xg,Yg,
B3ATHIM C KOMILJIEKCHOI'O UepTerKa. ¥ YUThIBasA, 4TO KO3 (MUIINEHTHI 1C-
KasKeHWI IPUHATH PABHBEIM 1, JOCTATOYHO U3MEPUTDL KOOpAUHATY X g
Ha ocu OX {9 U OTJIOKUTE ee Ha aKcoHOMeTpudeckoil ocu O'X'. Hepes
TOJIYUEHHYIO TOUKY X S MIPOBECTH MPAMYI0, mapauienbHyo ocu O'Y' u
OTJIOXKUTH Ha HEW KOOPAMHATY Y'1= Y g. I3 mostyueHHOM BTOPUYHOM IIPO-
eKI[UU TOUKHU S i(HpOBeﬂeM IpAMYI0, HapajieabHyio ocu O'Z', Ha KOTO-
poii oTKJIaabIBaeM 0Tpe3ok S1S' = Zg Zg (puc. 3.4, a).

B kauecTBe mpumepa Ha puc. 3.4, 0 HIOCTPOEHA N30METPU TPeXTPaH-
HOU MUpaMUIbl, OCHOBaHUS KOoTOopoii (AABC) pacnojio:KeHbl B TOPU30H-
TaJIbHOU ILIOCKOCTH npoeknuii II; IlosToMy BTOpHMYHAA IPOEKIUA OC-
HOBaHUSA (AA'IB'IC'I) SIBJISIETCS U €r'0 N30METPUUECKUM U300paskeHueM.

ITocTpouB m3oMeTpUIo BePIIUHBI S', CTPOUM C YIETOM BUIMMOCTH
usomeTpuio pedep S'A’, S'B’, S'C'.

Pemrenne 3agauu Ne 4 (puc. 3.5 u puc. 3.6)

ITo BamanHOUN (QPOHTAIBLHON IIPOEKIITUY I'PAHHOI ITIOBEPXHOCTHU C BBI-
Pe3oM MOCTPOUTh TOPU30HTAIBHYIO U IPOPUIBHYIO IPOEKIIUU 9TOI 10~
BEPXHOCTHU, UB0OMETPUUECKYIO IIPOEKIINI0, BHIIOJHUTD PA3BEPTKY.
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Puc. 34

ITocTpouB ¢ HEOOXOAMMBIM YBeJUUYEHHEM 3afaHHbIe (ZhPOHTAIBHYIO U
TOPUBOHTAJBHYIO IIPOEKIINY ITOBEPXHOCTU, CBS3bIBAEM C HUMU CHUCTEMY
roopgusaT OXYZ Tak, uro0b! Hauaio KoopauHaT Og COBIAIO ¢ (PPOHTA B
HOI poeKnuell ocHoBaHUA mMoBepxHOCTH Cg, IOCIE Yero BhIUepurBaeM
TOHKUMHY JIUHUSAMU TPOPUIBLHYIO IIPOEKIUIO IOBEPXHOCTU 03 BEIPE30B.

Ha ¢ppoHTanbHOM IIPOEKIIUY IIOBEPXHOCTH 0003HaYaeM C YUIeTOM BU-
JOUMOCTH BCe TOUKHU 1g, 29, ..., 69 OIIpesesao0mue INHAIO BbIPE3a 1 Ha-
XOJUM UX TOPU3OHTaNbHEIE 11, 21, ..., 61 u mpoduabHEIE 13, 23, ..., 63
MPOEKIINN, KOTOPbIe COeUHAEM C YUEeTOM BUAUMOCTH B TOH 2Ke ImocJie-
JOBATEJILHOCTH, KaK 1 Ha (POHTAIBHON IIPOEKI[UHU.

st IpoBepKU IMPaBUJBHOCTU PEIeHUS PEeKOMEHIYeTCs BbIpe3aTh
U3 IJIOTHOI OyMaru KOInio pasBepPTKU U CKJIEUTH IToBepxXHOCcTh. IlocTa-
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BUB ee Ha TOPU30HTAJIBHYIO IPOEKIINI0 OCHOBAHU S, CDABHUTE IIOJIYUEeH-
HbIe 1300pasKeHus CIIepeIu U CJIeBa C MOJYUYeHHBIMU U300paKeHuAMU
Ha (DPOHTAJTBHON U TPOPUIBbHON IJIOCKOCTAX mpoekmnuii. Ompenenure,
KaK HYsKHO CMOTPEeThb Ha IIOBEPXHOCTD, UTOOBI 1300pakeHre COBITAJIO C
M30MEeTPUUECKUM N300pasKeHeM IIOBEPXHOCTH Ha YepTerKe.

3.2. IToBepxHocTHU BpaueHus (KOHyC, IMINHAP, cdhepa)

3.2.1. Ilocmpoerue npoexyuii moiex
HA NO6ePXHOCMU 6PAULeHUA

IToctpoenme npoekiuii Touek 1 u 1’ Ha TOBEPXHOCTAX BpPAIeHUST,
3aJaHHBIX UX (DPOHTATLHBEIMU IPOEKIUAME 1g = (1'2), BBIIIOJIHAIOT IIPU
TIOMOIITY TTapaJiyiesieii, KOTOPhIe IOJIYUAIOTCA IIPU ITePeceYeHN Y IT0BEPX-
HOCTH TOPUBOHTAJIBHON IJIOCKOCTHIO YPOBHA X. JImHUMel nmepeceueHUs
TOBEPXHOCTU TAKOH MJIOCKOCTBIO (puc. 3.7, a, 0, 8) ABIAETCA OKPYIK-
HOCTH pazmyca R, mpoemupyromasaca Ha FOPU30HTAIBHYIO IIJIOCKOCTE
II; Ges MCKa)XeHNA, IOPTOMY TOPU3OHTATbHEIE IPOCKIUK TOUeK 17 u
1'1 HAXOJSTCA IO JIMHUU CBA3U. I HaXOKAeHUs MPOPUIbHBIX IIPO-
eKIuii Touek 1g u 15,, JOCTATOYHO M3MEPUTDH HA TOPU30HTATBHOMN TPO-
eKIINH PAcCTOAHME OT OCH BPaIl[eHUs N0 IPOeKI Uil Touek 11 u lin oT-
JIOKUTH €T0 Ha MPO(GUILHOMN IPOEKITUHU.

AHalornuyHo HaXOOATCA TOPU3OHTAJIbHBIE ITPOEKIIUN TOUueK 3 u 3/,
PACTIOJIOXKEHHBIX Ha TPOMUIBHBIX OUEPKOBBIX 00Pa3yIOIINX MOBEPXHO-
creii. [IpodunbHbIE TPOoeKIUY 3 U 3’ CTPOATCA C TOMOIITBIO JINHUH CBA3U.

IIpoexiuu Touek 2 u 4, pacmoJIOsKeHHBIX Ha (DPOHTATBLHBIX 0UEPKO-
BBIX 00pa3ymoIInX KOHyCa U IMJIUHIPA, CTPOATCA C IIOMOIILIO JIMHUH
CBA3H, a IPOQUIbHBIE IPOEKIIUN TOUEK 43 U 53, HAXOAT OTKJIAJLIBA
OT OCU BpAIlleHUA PACCTOAHUA, U3MEePEHHbBIE HA TOPUBOHTAIBHBIX ITPO-
exnuax (puc. 3.7, 8).

3.2.2. Ilepeceuenue Konyca npoeyupyrou,eii niocKocmvio
(KOHUuecKue cewenus)

IIpu nepeceuenn KOHyca IPOEIUPYIONINMU IJIOCKOCTAMY (puc. 3.8)
MOJIyYaloTCA BCe BUIbI KPUBBLIX BTOPOIr'O IIOPAIKA (KOHHUECKHE ceue-
HEA). Ecau ceKymas MI0CKOCTh Xy He MapaJiielbHa HU OJHON U3 o0pa-
3yIOIIUX KOHYyCAa, T. €. IepeceKaeT Bce 00pas3yiolliie, TO B CEUEHUU II0-
JIy4aeTcs 9JIJIUIC, B YaCTHOCTH, €CJIU CeKYIas IIJIOCKOCTh IePIeHIUKY-
JIIpHA OCU KOHYca Xj, TO IIOJIYUaeTCs OKPY KHOCTD.

Ecau ceryiasi IJI0CKOCTb JIEXKUT BHYTPU 00JaCTH, OTPAaHUYEHHOMN
miockoctamu Ty u Ty, niu napajinenbHa o0Opasyrolneil KOHyca, TO B ce-
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4YeHNH Iosrydaerca napabosa. Ilnockoctu To u T, mapajliebHbIE O4ep-
KOBBIM 00pasyIoIuM KOHYCa, AeJAT IIPOCTPAHCTBO Ha ABe 00J1acTu: 00-
JIaCTh TUIeP0O0JI U 00J1aCTh 3JLIMIICOB. B acTHOCTH, eCiin IIOCKOCTh I'y
IIPOXOJUT Yepes BepIINHY KOHYca Sy, TO B CEUeHMH IIOJIydaeTcsA Iapa
mepeceKaroInxcsa IPSIMbIX.

B Tex cayuasx, Korga JUHHS IepeceuyeHUs KOHYyca IIJIOCKOCTBHIO
peacTaBiaseT co00i OKPYKHOCTD WU APy IPAMbBIX, IIOCTPOEHU IIPO-
BOJATCSA IO MX OCHOBHBIM aJjieMeHTaM (puc. 3.9 a, 0).

JlekaabHbIE KPUBBIE — I'UIIEPOOJIBI, TapaboJIbl, SJJIUICH, CTPOSAT II0
ToukaMm (puc. 3.10). B mauajie onrpeseasioT MOJOKEHUA BEPIIUH 1 3a-
MBIKAIOIINX XOP/ A napados u rumep6o (puc. 3.10, a, 6), niau 60b-
MINX ¥ MaJbIX oceil mAJis ajauncos (puc. 3.10, 8). 3aTem CcTPOAT TOUKH,
pac IpPOMeKyTOUHBIX TOUEK, OIIPe/esIsieMble TOUHOCTHIO IIOCTPOEHUA.
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3.2.3. Ilepecenwenue yunundpa npoeyupyrouel niocKkocmbsio

Buj ceueHus KpyroBoro MuJINHAPA ILJIOCKOCTHIO 3aBUCHUT OT €€ I10-
JIOMKEHU OTHOCUTEJIBHO OCH IUINHAPA. Eciu cexymas mIocKocTsb Ay
nepneHAuKyaapHa (puc. 3.11, a) uan Ty napannensHa (puc. 3.11, 0)
ocHM IUJWHIPA, TO B CEUYEHHUU I[IOJYyYaeTCsl OKPYIKHOCTh WM IMapa
mapaJjiieIbHBIX MPAMBIX. BO BCeX OCTAJbHBIX CHydYadX, KOrAa ILIO-
CKOCTBb X9 HaKJOHeHa K ocu muiauspapa (puc. 3.11, 6), muHueii nepe-
ceueHUA ABJIAETCA JIUIC (MJIU ero YacTh). BesnumHa OOJBIION ocu
sinunca AgBg 3aBUCHUT OT yTJla HAKJIOHA CeKYIIell IJTOCKOCTH K OCH 1~
JUHIpPA, Majasg ock CgDg paBHA ero AuamMeTpy.

3.2.4. Ilepeceuenue cpepoL npoeyupyrouieil niocKoCmbio

JIunueili nepeceueHnss c()ephbl IIJIOCKOCTHIO BCETa ABJISETCA OKPYIK-
HOCTb, IPOEKIINA KOTOPOIi, B 3aBUCUMOCTH OT IOJIOYKEH U CeKYIIeH I1J10-
CKOCTH, MOYKET OBbITh IIPAMOM JTUHUEH, OKPYIKHOCTHIO WJIH 3JIJIAIICOM.
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Ecnu cexymas IJIOCKOCTD Yo ABJAETCA (DPOHTANBHO IPOeIupYyIoIeit
(puc. 3.12), To poHTaAIbHAA MPOEKIINA OKPYKHOCTHU ITPEICTaBJIE€HA OT-
pe3xoM Ay By, a ropU30HTaNbHAA U IPOMUILHAS IPOEKITAN — DJLIUIICAMHU.

@poHTaNBHAS IPOEKIUs [eHTPa ceueHns O)HaX0AUTCs Ha Cepesu-
He oTpe3ka AyBy, KOTODEI ABJAETCA AMAMETPOM OKDPYKHOCTH ceue-
HUA d=A9By. ONNINUICH], ABJIAIONINECS TOPU30HTAIbLHON 1 TPOhUIbHOM
MPOEKIIUAMYU OKPYKHOCTU Auamerpa d, OIMpeaessiioTCAa CBOUMU OCAMU
ABy, C{DyuAgBg, C3Dg, npuuem ocu C{D{=CgDg=d. Ilo numerommum-
CsA OCSAM BJIJIUIIC MOKHO IIOCTPOUTH JIOOBIM M3 M3BECTHBIX CIIOCO0OOB,
OOHAKO [JI YTOUYHEHUS YepTesKa HeoOXOAUMO JOIIOJHUTH IIOCTPOEHNE
Toukamu E, F Ha skBaTope u K, L Ha mpouabHOM Mepuauase c)epsl,
ABJISIONIAMUCSA TOUKAMU CMEeHbI BUAUMOCTH.

B Tom ciyuae, Korga ceKyIras IJI0CKOCTb Ag ABJIAETCS IIOCKOCTLIO
YPOBHA, T.e. mHapajiiejbHa KaKoi-a1u00 mIocKocTHy mpoekiiuii 11, To Ha
BTy IJIOCKOCTH OKPY’KHOCTH pajmyca RA mpoemupyercs 6e3 HMCKaske-
HHUA. a Ha [ABe JpyTue ILJIOCKOCTU IPOEKINI — B BUJe MPAMBIX JUHUM.
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Pemrenne 3agauu Ne 5 (puc. 3.13 — 3.15)

Haubl (hpoHTAIbHBIE IPOEKI[UY IOBEPXHOCTEI BpalleHusA (KOHYyca,
MUJINHAPA, cepbl) ¢ BbIpe3oM. IIoCTPOUTh TOPUBOHTAJBHBIE U IIPO-
(uIbHBIE IPOEKIINY 9TUX IIOBepxHOCTeH. ([luaMeTpsl OKPYKHOCTEHR U
BBICOTY KOHYCA U IUJINHAPA IPUHATH PaBHbIMU 60 MM.)

3aaua BBIMIOJHAETCS Ha TpeXx Jucrtax opmara A4, mpuueM Ha mep-
BOM JIMCTE OCHOBHAaA HaANUCh BhioHAeTcA mo @opwme 1 (puc. 2.16), a
Ha ocTanbHBIX 110 @opme 2a (puc. 2.17).

IIpumep Ne 1

ITo dhpoHTaNIBHO IPOEKIINY KOHYCA C BBIPE30M IOCTPOUTEH 'OPU30H-
TAJbHYIO U TPOPUIbHYIO ITpoeKIuu (puc. 3.13).

B pmanmsOM mpumepe BhIpe3 06pasoBaH ILJIOCKOCTEIO Oy, IepeceKalo-
Imeli KOHYC 10 OKPY»kHOCTH paguyca R, 1 miockocTsio %9, lepeceKao-
e KOHYC 110 3JIJIUIICY. BoJIbIllas 0Ch JIIUIICA OIIPEIeIAeTCI OTPE3KOM
1,75, a manas orpeskom 6,6 (paBHas oTpesry 6363). [l1sa TpaBUIBHOTO
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TOCTPOEHUA MMPOEKITNI JINHUI BhIPe3a He00X0AUMO 0003HAUNTE BCE TOY-
KM, HaXofAlluecs Ha ONMHAKOBBEIX o0pasyoonux Konyca (14, 24, 64, 31,
44, 51, 4}, 3}, 6, 21) u TouKHu 3, 3], B KOTOPLIX COEAMHAIOTCA OKPYK-
HOCTB U JJIJIUIIC, ¥ HAWTU NX TOPUBOHTAJIbHbIE ¥ IPOMUILHBIE ITPOEKIIUH.

Jlnsa mocTpoeHusA NUHUU IepecedeHus Ha II; coepmHseM ropu3oH-
TaJlbHble IPOEKIIUY TOUYEK, MPUHAAJIEKAIUX ILJIOCKocTH © 1mo ayre
OKpy kHOCTH pasuyca R®, a mrockoctu ¥ — 1Mo aJLIHIcy.

Ons mocTpoeHUs MPOMUILHON MPOEKIIMHN BhIUepPUYMBAaeM TOHKUMU
JMHUSIMU KOHYC 6e3 BbIpesa, a 3aTeM MepexoauM K IIOCTPOEHUI0 TOUEK,
mpUHAaLIeKalux Beipe3y. HalineHHble TpohUIbHBIE IPOEKIIUN TOUEK
coeIuHseM B TOH JKe IOCJIef0BaTeIbHOCTH, KAK Ha OCTAJbHBIX ITPOEK-
MUAX, C YI€eTOM BUANMOCTH.

IIpumep No 2

ITo GppoHTANBHOI TPOEKIINY IPSIMOTr0 KPYTOBOTO IMJINHIPA C BbIpe-
30M IIOCTPOUTH FTOPUBOHTANBHYIO ¥ MPOPUIBHYIO ITpoeKIuu (puc. 3.14).

B namHOM mpuMepe IUIUHID IIepeceueH ABYMA (PPOHTAJIBHO — IPO-
eIUPYIOMIUMHE ILIOCKOCTAME X U 1. IIJ10CKOCTD X ITepeceKaeT IUIUHID
IO 9JIINICY, (hPOHTATbHASA IPOEKI[USI KOTOPOr'0 COBIIAZAET CO CJIeIOM
ILIOCKOCTH Yg, & TOPU3OHTAIbHAA — C TOPU30HTANBHOM IpoeKIue mu-
auHapa (c ero ouepkoM). BoJbiias ock dJInIIca OIPeAesAeTca OTpes-
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KoM 15109, a manas 2,3, (paBHaa 2333 u nuamMerpy nuiauuapa). Ilo-
CTPOeHIE IPOMEeKYTOUHBIX TOUeK dJInIca 83, 93 ACHO U3 UepTesKa.

IInockocts T mepecekaeTr BepxHee OCHOBaHUE TUJINHAPA 10 IPAMON
6373, KoTOpasa mepleHAUKYIApHA K IIockoctu Iy u mpoenupyerca Ha
Hee B TOUKHU 69=(75), KOTOPbIe Ha TOPHU3OHTAIBHOM IIPOEKITAN HAXOJAT-
cdA Ha OUepKe IMUJINHAPA.

ITnockoctu X u T miepeceKaroTcs 0 IIPSIMOIA, IIePIeHIUKYJIAPHON K I1JI0-
cxocru 11y u nmpoenupyrorcsa Ha Il B Toukn 49=(55), a Ha I1; B mpamyo nep-
eHUKYIAPHYI0 och X 9. CilejoBaTeIbHO, ceueHle IUIRHAPA IIOCKOCTHIO
T npexcraB/sAeT IPAMOYTOJbLHUK, IPOXONAIIUNA Yepes TOUKH 43, 63, 73, 53.

Ons mocTpoeHUs MPOMUILHON MPOEKIIMHU BhIUepPUYMBAaeM TOHKUMU
JUHUSAMU MUJIUHAP 0e3 cpe3oB, a 3aTeM IepexoquM K IIOCTPOEHUIO TO-
UeK, MpUHAIJIeKallluX cpe3aM.

Haiinenuble npouIbHBIE ITPOEKIIUNA TOUEK COeIUHSIEM B TaKOU Ke
OCJIeIOBATEIbHOCTH, KAK U HA OCTAJBHBIX IPOEKITNAX, YUUTHIBAS IIPU
9TOM UX BUJUMOCTD.

IIpumep Ne 3

ITo ppouTanbHOM IPOEKIUY CEPHI C BLIPE30OM IIOCTPOUTH TOPUI0H-
TAJIbHYIO U TPOPUIbHYIO ITpoeKIiuu (puc. 3.15).
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B mannom npumepe cepa mepeceueHa AByMA (GPOHTAIBHO-TIPOEIIUPY-
IOIIUMY ILIOCKOCTAMU X U T, KOTOPBIE IEPECEKAIOT ee II0 OKPYIKHOCTIM.

OKpy:KHOCTH paguyca R, 110 KOTOPOi mepecekaercsa cdepa II0CKO-
CTBhIO X Ha ()POHTANBHOI MPOEKINH, COBIAJAET CO CIefoM Xy, a Ha II;
mpoenupyercs 6e3 NCKaKeHus.

IInockoctu ¥ u T mepeceKkaroTcA IO IPAMOIT, KoTopas Ha (DPOH-
TaJIbHOI IPOEKIUM IIpoenupyerca B TOUKy 119=(125), a Ha ropum-
30HTAJIBHOI — B OTPE30K, IPOXOAAINUiA yepes Touku 114, 124.

IInockocts T paccexaeTr cepy IO OKPYIKHOCTH, GPOHTATIBHAA IIPO-
eKIUA KOTOpoil coBnanaeT co ciaenoM Ty, a rOPU3OHTAJbHAA U IIPO-
bunpHasA TPOEKIUU IIPEICTABIAIT €000# siumchkl. PpoHTAIbHAS
IIPOeKINA MAaJOi OCH 2JIINIICA IPOXOJUT Yepes TOUKU 39=45, TOPU30H-
TaJIbHble MPOEKIINN KOTOPBIX HAXOAUM Ha TOPU30HTAIHHON IPOEKIIUU
TJIAaBHOTO (DPOHTATBHOI'0 MEpUINAHA.

dpoHTaTbHAS IPOEKIUSI OOJBIION OCHU BJIIUIICA, HeAlas MaJyio
0Chb IomoJiaM, onpegensaerca Ha Il roukamu 59=(65), ropu3oHTAIbHEIE
IPOEKITNY KOTOPBIX HAXOAATCS TP IIOMOIIY IapaJLjiesiu, IPOBeIeHHOM
uyepes 9TU TOUKHU.

B rourax 9 u 104, Jexamux Ha 9KBaTOPe, BUAUMAS YACTh DJLIUIICA
HA TOPU30HTAJIbHOM IPOEKIIUA IIePEeXOJUT B HEBUAUMYIO.

Jl1a mocTpoeHusA NUHUU IepecedeHus Ha II; coepmHseM ropusoH-
TaJIbHbIe IPOEKIINY HAalIeHHbIX TOUEK, IPUHALIEKAIINX IJIOCKOCTH %
o ayre oKpy:KHOoCTU paguyca R, a maockoctu T — 110 9JIJIUIICY C YIETOM
3aBUCUMOCTH.

Ons mocTpoeHUs MPOMUILHON MPOEKIIMHU BhIUepPUYMBAaeM TOHKUMU
auHuAMU chepy 6e3 cpe3os, a 3aTeM MEePEeXOoAUM K IIOCTPOEHUIO TOUEK,
mpuHaIeKaiux cpesam. HatizeHHble TPOGUIbHBIE MPOEKIIUU TO-
YeK CoefUHsEM B TAKOI sKe IOCJIeJ0BATEJIbHOCTH, KAaK Ha OCTAJbHBIX
MPOEKIIUAX C yUIETOM BUIUMOCTH.
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4. METOOUYECKUE YEKASAHHUSA
K PEHIEHUIO SATAYH N: 6

4.1. IlepeceueHue MoBepPXHOCTEI

PesysbraToM B3auMHOTO ITepeceueHnA IBYX MOBEPXHOCTEN ABJISAET-
CcA IPOCTPAHCTBEHHAA JUHUA, COCTOAIMAA U3 OSHOU MU HECKOJIBKUX
vacTeii. CTPOAT TaKyI0 JUHUIO II0 OTJEJTbHBIM TOUKAM: OIOPHBIM (BBIC-
miad U HU3IMIasdg, KpallHad JeBas U IIpaBasi, TOUKU U3MEHEHUA BUNUMO-
CTU) ¥ TPOMEKYTOUHBIM.

B wacTtHOM ciryuae, ecau OZHON M3 MEPECEKAOIUXCA ITOBEPXHOCTEH
ABJIAETCA IIPU3Ma WJIN [IUJINHID, 3aHNMAIOIIINEe ITPOEIMPYIOIee OJI0MKe-
HUe, PellleHre 9TOHN 3ajaul SHAUUTEJIHLHO YIIPOIaeTcd, TAaK KaK Ha KOM-
IJIEKCHOM YepTe’Ke YsKe MMeeTCA OfHA IMPOEKINs JIMHUY IIepeceueHns,
COBIIAIAOIIASA C OUEPKOM IIPOEIUPYIOIE MOBEPXHOCTH, HAJIOMKEHHBIM
Ha IPOEKIUIO APYTOo# MOBEPpXHOCTU. BTOpas MpOeKIusa JUHUU IIepece-
YeHUA CTPOUTCA IO IPABMJIAM IOCTPOEHUA TOUEK Ha IMOBEPXHOCTU M UX
COEIUHEHUS B OIPEJIEJIEHHON I0CIeI0BaTEeILHOCTY C YUETOM BUAMMOCTH.

Crenyer OTMETUTH, UTO XapaKTep JIMHUU IIePeceueHUs IMOBEPXHO-
cTel ompeesiAeTca KaK BUIOM IIOBEPXHOCTEH, TaK U NX B3AUMHBIM pac-
TOJIOXKEeHUEM.

ITpu mepeceuerHUU ABYX I'PAHHBIX IIOBEPXHOCTEU JIMHUA IIepecede-
HUSA — IPOCTPAHCTBeHHAdA jJoMaHada JuHusd. IIpu nepeceuenuu rpaHHON
TOBEPXHOCTH C IIOBEPXHOCTBHIO BPAIEHUA JUHUA IIePEeCeUeHUA IIpej-
CcTaBJIAET COO0M MPOCTPAHCTBEHHYI0 KPUBYIO, COCTOAIIYIO M3 OTPE3KOB
TJIOCKUX KPUBBIX BTOPOTO MOPAIKA (9JIUIICOB, Tapabos u T. 1.). U, Ha-
KOHEII, IPU IePeCceUe NN JBYX ITOBEPXHOCTEH BPAIleHUA JUHUA Iepe-
CeueHUA — MIPOCTPAHCTBEHHAA KPUBaA UeTBEPTOTO IIOPAJKA.

B 3aBuCMMOCTY OT B3aMHOT'0 PACIOJIOMKEHU S ITIePECEKAIOIIMXC 10~
BePXHOCTeH pa3invaioT caydan:

— ecJIi HeIIOJTHOe Bpe3aHue OZHOM MOBEPXHOCTH B APYTYIO, TO IUHUA
mepeceveHUs — OOHA 3aMKHYTAas IPOCTPAHCTBEHHAA JINHUS;

— ecJIi TOJIHOe Bpe3aHUe (IPOHUIAHNE) ONHOI ITIOBEPXHOCTU B APY-
TyI0, TO JINHUA IIepeceueHnA pacraZaercd Ha ABe 3aMKHYTBIE YACTH —
JIMHUIO BXOJ|a U JIUHUIO BBIXOJA;

— ecJIi Bpe3aHUe C KaCaHWeM OJHOU ITOBEPXHOCTHU II0 OTHOIIIEHUIO K
IPYTO#, TO IUHUSA IIepeceueHna Oy IeT COCTOATE U3 HECKOJIBKUX YaCTel,
WMeIONUX O0IIre TOUKHU.

4.1.1. Ilepecevwenue zpannbvLx noéepxnocmerl

ITopanok mocTpoeHUs JUHNUU IlepeceueHNns I'PAHHBIX II0OBEePXHOCTeH
paccMOTPUM Ha MPUMepe IepeceueHus TpexrpaHHoil mpuambl ABC
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¥ 4YeThIpEeXTPaHHOl TOPMBOHTAJBHO Mpoenupymmieir nmpusMmbl DEFL
(puc. 4.1).

W3 amanmsa KOMIIJIEKCHOTO UepTerKa IepeceKarlluX eé MOBePXHO-
CTel cJenyer, UTO MMeeT MEeCTO CJydYaill MOJIHOTO IepeceueHUs (TPex-
rpaHHasA MPU3Ma IMOJHOCTHIO IIePeceKaeT YeThIPEXTPAHHYIO), CJIeI0Ba-
TeJILbHO JUHUSA IIepeceueHns paciagaercs Ha JBe 3aMKHYThIe IIPOCTPaH-
CTBEHHBIE JIOMaHbIe JINHUN.

15 TOCTPOEHUA INHUY ITIepeceueHr s He00X0AUMO HANTU TOUKHU IIe-
peceuenus Bcex peébdep TpexrpanHoit mpusdmMbl ABC ¢ rpaHAMU YeThIPEX-
rpauuoiit DEFL, a Tak:Ke TOUKHU Iepeceuenus pédoep DD’ u FF' ueTnl-
PEXTPaHHOM IPU3MBI C TPAHAMY TPEXTPAHHON IPU3MBI.

YerwipexrpanHas npusma DEFL sBiseTcs TOPU30HTAIBHO IPOEIH-
pyiolreii, ciegoBaTesbHO, Ha TOPU30HTAJNBHOMN IIJIOCKOCTY MBI MMeeM
NIPOEKIIMIO INHUHU [IepecedeHus TaM, rae ouepk Dy E{F{ L HaloxeH Ha
IPOEKITNIO TPeXTPAHHOM IPU3MBI.

s mocTpoeHusA (PPOHTAJIBLHON IMIPOEKIUN JUHUY ITePeceueHns OT-
MedyaeM rOpu30HTaJIbHbIE TPOEKIINY TOUEK nepeceuenns peopa AA’ (Tou-
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Ku 14, 2;), pebpa BB’ (Touku 31, 41), pebpa CC’ (Touxku 5, 6;) c moBepx-
HOCThIO TpuaMbl DEFL. Touku nepecedenus pebpa DD’ (Touxu 7q, 8;)
¢ rpanamu npusMbl ABC Ha (POHTAJIBHON IIPOEKIIUU OIIPEAeIsIeTCA C
IIOMOII[bIO BCIIOMOTaTeIbHEIX ToueK 117, 12;. Touku nepeceuenus pebpa
FF' (rouknu 9, 10;) c rpanamu npusMbl ABC Ha QPOHTAIBHON IPOEKIINHI
OIIPeJeIAIOTCS C IOMOIIBIO BCIIOMOTraTeIbHBIX ToYeK 131, 14;.

@poHTaIbHBEIE IPOEKIUH TOYEK 1y, 29, ... 69 HAXOAUM C IIOMOIILIO
JIMHUN CBA3YU HA COOTBETCTBYIOIME IPoeKnuu pedbep AgAjy, BoBjy, CoC),.
Ina HaXOoKAeHNs (PPOHTANBHBIX IIPOEKIUH ToOUeK Tg, 89 m 99, 104 me-
peceuenus pedep DD' u FF' ¢ TpeXrpaHHOI IIPU3MOI IIPOBENEM Uepes
HHUX BCIIOMOTaTeJbHYIO IIockocTh 17 L II;, koTopas mepeceuer Tpex-
TPaHHYIO IPU3MY II0 KOHTYDPY 114-12;-13;-14,. ®poHTaILHEBIE IPOCKIAHT
ToueK 7y, 89, 99, 105 HaxoAATCA TaM, Ifie IPOEKIUN CTOPOH 152,39 u
11514, nepeceraror npoexnuu pedep DyDy u FoF5.

JIuHus mepeceyeHnsA TPAHHBIX IIOBEPXHOCTEI OIIPEeNe/IaeTCsI TOJIbKO
TOUKaMU IIepeceueHus pedep ¢ MOBEPXHOCTAMU, IOITOMY He TpebyeTcs
OIIpeNeIATh IPOMEKYTOUHbBIE 1 OIIOPHBIE TOUKH.

ITociemoBaTeIbHOCTh COEAMHEHUS TOUYEK OIIPENEesIseTCs MOPAIKOM X
PACIIOJIOMKEHUSA C YUeTOM BUAUMOCTY HA BBIPOKIEHHOM ITPOEKITNY YeThIPeX-
TrpaHHON IpU3Mbl 14, 31, 71, 5¢,(81), 1 1 24, 44,94, 61, (10y), 2;, mosTOMY Ha
(hpOoHTAIBHOIT TPOEKIIUY COeIUHIEM TOUKU B TOMH JKe ITOCJIe[OBAaTeIbHOCTHU.

4.1.2. Ilepecevwenue zpannoil nogepxnocmu
€ N06ePXHOCMbIO 6DAULEHUA

ITocTpoum uHMIO TIepeceuenus: npusdmbl ABC u KoHyca (puc. 4.2).

OpHa 13 mepeceKamIuxcsa IoOBepxHocTel (TpexrpanHas mpusma A BC)
3aHUMaeT (hPOHTATIBHO-TIPOEIIUPYIOIlee IOJIOMKEHNE, TI0ATOMY ITPOEKITNS
JINHUY II€PEeCeUeHNs COBIIaaeT ¢ (DPOHTAIBHON MpoeKIueli mpuaMbl. Ile-
peceueHme ABJISETCA MOJHBIM, U JUHUA IIepeceyeHns paciagaeTcs Ha ABe
JIMHUM (BXOZa U BBIXOMA), KaKIasd M3 KOTOPBHIX 3aMKHYTa, IIPEICTaBJIA-
eT co0oIi IIPOCTPAHCTBEHHYIO JIMHUIO, COCTOAIIYIO U3 OTPE3KOB ILJIOCKUX
KPHUBBIX, IOJIYYAIOIINXCSA B IIE€PECEUEHNN IOBEPXHOCTU KOHYCa ¢ OOKOBBI-
MU rpaHaMu mpuaMbl. OTPesKHU MJI0CKUX KPUBBIX COEIUHSIOTCA B TOUKAX
mepeceueHus pedep IMPUBMBI C ITOBEPXHOCTHIO KoHYyca. CiiemoBaTesbHO,
TIOCTPOEHNE JUHUY ITIePEeCeUeHUs CBOAUTCS K ITIOCTPOEHUIO JIMHU TIepece-
YeHUA KOHYCA IIJIOCKOCTSAMHY, B KOTOPBIX JIEJKAT OOKOBBIE TPAHU IIPU3MBIL.

Ha mnockocru Iy ormeuaem Touku 1y, 29, 39 B KOTOPBIX PEGPA IIPH-
3MBI IEPEeCceKaroT KOHYC.

I'pans npusmbl AA'B’'B JIeKUT B IIJIOCKOCTU ®, IPOXOAAIIEH uepes
BepIIUHY KOHycCa, U IepeceKaeT KOHYC II0 OTpe3KaM IpAMEIX S1D; u
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S D] KoTOpEIe OTPpaHUUKMBAIOTCA TouKamu 11, 1] u 2, 2] mepeceuenus
pebep A;A] u B1B] c I0BepXHOCTHIO KOHYcCA.

Huxnaaa rpaab AA'C'C TpusMBI JIEJKUT B IJIOCKOCTH A, TTapasliesb-
HOHl OoCHOBaHUIO, IlepeceKalolneil KOHyC IO OKPYKHOCTU pajuyca R,
KOTopas IIpoelupyeTcA Ha ILIocKocTh II; B HaTypaJbHYIO BeJIudu-
Hy. JIunuA nepeceuenus Konyca rpabio A;ACiC; ABIAETCA YACThIO
OKDPYXXHOCTH, OIPaHIMUYeHHOI ToukamMu 1, 1 51 mepeceueHus pebep A;A]
u C;C] c KoHyCOM.

T'parp BB'C'C j1eXUT B IIJIOCKOCTH X, KOTOpas ImepeceKaeTr Bce 00-
pasylolrye KoHyca 1o sjnuicy. CienoBaTebHO, JINHUSA IepeCeUeHU
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KoHyca rpanbio ByB'{C]C; ABIgeTCA YaCThIO 9JLINIICA, OTPAHNYEHHOTO
TOUKaMu 21, 51 u 21, 1. /1A IOCTPOCHUA TOPU3OHTATILHON IPOCKIHT
4yacTell sJ/IIMIICA BO3bMEM IIPOMEXYTOUHEIE TOUKU 39=(39) u 49=(45) ro-
PU30HTAJNbHEIE IPOEKIUU 31, 31U 47, 4], KOTOPEIX HAXOAATCA C IIOMO-
IIbI0 BCIIOMOTaTeIbHBIX CeKYyIUX ImocKocTelr Ty u T, nepeceKarommux
KOHYC II0 OKPY2KHOCTAM pagnycoB Ry u Ry.

CoegunsaeM ropusoHTaIbHBIE IPOCKIMY TOUEK JIMHUY ITepecedeHns
B MIOPAJIKe UX CJIeJOBaHUA Ha (DPOHTATLHOMN IMPOEKIUU C YIeTOM TOTO,
YTO YaCTh OKPYKHOCTHU, OTPAHUYEHHAA TOUKaMHu 11, 51 IeKUT Ha HEBU-
numoi rpanu A1AC1C IPU3MBL U ABNIAETCA TaKKe HeBUUMOM.

4.1.3. Ilocmpoenue nunuU nepeceweHus no6epxXrHocmel 6pau,eHus
C UCNONb306AHUEM NLAOCKOCMEU-LOCPeOHUKOE

ITocTpouM JIMHMIO IepeCceUueHus ABYX IIOBEPXHOCTEHM BpaIl[eHUusA: KO-
Hyca u cepsl (puc. 4.3).

IIepeceuenue MOBEPXHOCTEHM HEIIOJIHOE, JINHUS II€PECeUeHUsT — 3aM-
KHyTas CHMMETPUUYHAS IIPOCTPAHCTBEHHAs KpPHUBAs 4YETBEPTOr'O IIO-
panka. I[Jis mocTpoeHus OMMOPHBIX M BCIIOMOTATEJbHBIX TOUEK I[eJIeCO-
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00pa3HO BOCIIOJB30BATHCA B KAUECTBE IJIOCKOCTEN-IIOCPETHUKOB I'OpU-
30HTAJBHBIMU IIJIOCKOCTAMY YPOBHSA, KOTOPbIE AAaAYT IIPU IIepeceueHn N
C TOBEPXHOCTAMM KOHyca U cdephl rpaduuecKu IPOCThIe JUHUU —
OKDPYXXHOCTH, IIPOeIupyIoluecs Ha IJIOCKOCTh I1; 6e3 uckakeHus.

O0e MOBEPXHOCTHU MMEIOT OOIIYIO ILIOCKOCTh CUMMETPUU, ITPOXOI -
YO Yepes OCh BpallleH! A KOHYyca U IeHTP chepbl, KOTopas Mapajiesb-
Ha mrockocru Ily, ciemosaTenbHo, ToUuKH 19 U 29 mepecedenus (hPoH-
TaJbHBIX OUEPKOBBIX 00Pa3yIOIINX IIOBEPXHOCTEN ABIAIOTCA BBICIIEH 1
HUBIIe! TOUKaMU JIMHUY IIepeceueHns.

Jlna mocTpoeHnA ToYeK 31 U 41, JeKaIuX Ha d9KBaTOpe c(epsl 1 AB-
JIAIOIUXCA TOYKAMU IIepexoqHoil BugumocTy Ha II; ncnonbayem Bemo-
MOTaTeJbHYI0 FOPU30HTAIBHYIO IIJIOCKOCTE X, IPOXOAAILYIO Yepes 9K-
BaTop chepsl. Il1ockocTs Xy mepecexaer chepy II0 3KBATOPY PALUYCOM
Rg, a KOHYC — 110 OKPY?KHOCTH pajuyca Ré’, nepeceyeHyre TOPU3OHTAIIb-
HBIX IIPOEKIMI KOTOPBIX JaeT IPOeKIUH ToueK 31 u 4. @poHTAIbHEIE
NIPOEKIIMH TOYCK 39 U 49 HAXOAATCA HA (PPOHTATLHON IPOCKIIUM 9KBaA-
TOpa cepsnl.

Jlro6as mpoMe:KyTouHas TOUKa CTPOUTCS aHAJOTHUYHO. Hampumep,
JJ15 IOCTPOEHUA TOYeK 51 1 61 IPOBOAMM BCIIOMOTATeIbHYIO IIJIOCKOCTh
Ty, KoTOpasa paccedér chepy 10 OKPYyKHOCTH pasuyca Rf, a KoHyC — 110
OKPY:KHOCTHU pajamyca R%. ITepeceuenre ropm3OHTAIBHBIX ITPOEKITUHI
STHUX OKPYKHOCTEH NaéT ropu3OHTaIbHEBIE IPOEKINHU TOYeK 51 u 64, a
nX (POHTATLHBIE IPOEKIMY HAXOAATCA HA IMPOEKIUU IIocKocTu T'y.
Ananorn4yabeIM 00pa3oM HaXOJATCA TOUKH 7 U 81, HCIOJIb3YA BCIIOMO-
raTeJbHYIO IJIOCKOCTb Ag.

CoenuHaeM IIOCI€IOBATENbHO (DPOHTAJIBbHBIE NMPOEKIIUU TOUYEK OT
BepxHell TouKu 1y 10 HUMKHeN 29 IIaBHOW KpuBOI. B Toil ke mocie-
JIOBATEJILHOCTU COEINHSAEM I'OPU30HTAJIbHBIE IIPOEKIIUY TOUEK. Y UTEM,
YTO TOUKH 31 U 47, ABIAIOTCA TOYKAMYU CMEHbI BUTMMOCTH.

4.1.4. Ilocmpoenue MuHUU nepeceieHus no6epxXHocmell 6paujeHus,
onucannbvlx okono cepovl (Teopema Monsica)

Eciu sHopmaiu, mpoBeeHHbIE K OUEePKOBBIM 00pas3yoIuM ABYX IIe-
pecexarouxcs MOBEPXHOCTEH BpallleHusA, PaBHBI, TO cdepa paguyca
R=H =H Gyzer kacarbcsa 0benx mosepxaocrei (puc. 4.4). B arom ciry-
yae JUHUSA IepeceueHns pacuagaeTcs Ha ABe MJIOCKUe KPUBbIe, NMeIo-
e TOYKY ABOWHOTO MPUKOCHOBEHUS. ITO MOJIOKEHNEe U3BECTHO KakK
«Teopema Momxa».

ITocTpoum JMHUIO TIepecedyeHUs] KOHWUUYECKOU W IUJIUHIPUYIECKON
TTOBEPXHOCTEH, OMMCAHHBIX OKOJIO 0011Teli cdephl, pagnyc KOTOPOH pa-
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Puc. 44

BeH HOPMAaJIAM, ONyIeHHBIM U3 TouKu Oy Ha 00pasyloliue MOBePXHO-
creli Konyca n nuiunapa R=H =H -

Ha ocroBanuu Teopembl MoHKa JUHUSA ITEPECEUCHUI B JAHHOM CJIY-
yae pacrajaeTrcs Ha JBe IJIOCKUe KPUBbIe (9JIJIUIICHI), TPOEINPYIOIN-
ecdA B BuJe IPAMBIX 1939 1 294, Ha Il; 1 Ipoxoaamue yepes NpaMyIo,
COeIMHSAIONIYIO0 TOUKH JBOIHOI0 IPUKOCHOBEHUA D964,

Touku 1y, 39 u 24, 4,5, OIpPeaeNA0OIINe COOTBETCTBEHHO 0OJBIINE
OCH 9JIIUIICOB, HAXOAATCA 0€3 JOMOJHUTEIbHBIX IIOCTPOEHUI B MECTax
mepeceueHnsa OUePKOBBIX 00Pa3yIOIIUX.

Omnopasle ToUKu 79=(85) 1 99=(105), onpegenAioNIe Maable OCK 3JI-
JIUTICOB, PACIIOJIOMKEHBI Ha 9KBaTOpe IUJINHIPA, UX TOPU30OHTAJIbHBIE
IPOEKIINU, KOTOPble HAWAeHbl C MOMOINLIO JUJINN CBA3U, ABIAIOTCS
TOYKAMU CMEHBI BUAUMOCTH.

Jl1a IOCTpOeHNs FrOPU30HTANBHBIX IIPOEKIUI OIOPHLIX TOUEK 51 U
6 (Touex ABOHHOTO KacaHU) UCIOJb3yeTCs Iapajielb Kouyca AyBy,
IpoxonasaInasa uepes GpoHTATbHBIE IIPOEKIIUN 9TUX TOUeK. AHAJOTUUHO
C TIOMOIIBIO TapaJiaeseil OIpeaeai0TCAa IPOEKIIUN BCeX IPOMEKYyTOoU-
HBIX TOUEK.
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OmHOMMEHHBIE TPOEKIINY BCEX IOCTPOEHHBIX TOUEK COeNUHSAEM C
YYeTOM BUAMMOCTH B IOPAAKE IPUHAAJIEKHOCTA UX COOTBETCTBYIOIIUM
SJLJIUTICAM.

Pemrenne 3agauu Ne 6 (puc. 4.5)

B kauecTBe mpumMepa paccMOTPUM IIOCTPOEHMVE MPOEKIIWI JUHUU
mepeceyeHusl ABYX T'PAHHBIX IIOBEPXHOCTEIH: TPEXTPAHHOM MUPaMULIbI
SABC u tpéxrpanHou npusmbl DEFD'E'F' (puc. 4.5).

AHanmusupys KOMILJIEKCHBIN UepTErK IIepeceKarolnuXcs MOBEePXHO-
cTeil BUAUM, UTO JUHUSA IepPecedyeHuss — dTO IPOCTPAHCTBEHHAs 3aM-
KHyTasd JoMaHasA JUHUA, (PPOHTAJIBLHOUN IIpOoeKIiueil KOoTopoul Oyaer
4acTh TpeyroabHuKa ADoEoFg, HanoXKeHHaA Ha IPOKINIO MIPaMUILL
S9A9ByCy, TaK KaK IPU3MAa ABJIAETCA (PPOHTATBLHO PO APYIOLIei.

Bepmuramu IOMaHO’ IMHUY ABIAIOTCA TOUKK: 19, 59 epeceyenns
pebpa S,Cy ¢ mpusmoii, 24, 4, nepeceuenus pebpa SyBy ¢ mIpusMoii u
TOUKHU 35, 65 mepeceuenns pedbpa Dy DHIPU3MEL C TUPAMUOM.

OrMeTus ¢ yuéToM BUAMMOCTHU (DPOHTAJIbHBIE IPOEKIIUK TOUeK 1,
29, 89, 49, 59 1 69, HAXOAMM UX TOPU3OHTAJIbHEIE IPOeKIMH 14,21, 31,
4:1, 51 n 61.
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ITocemoBaTeILHOCTh COEAUHEHUA TOPU3OHTANBHBIX IIPOEKIIUHN TO-
YeK OIIpeessieTcs MOPSIAKOM X PACIOJIOMKEHUA C YUETOM BUAUMOCTH
Ha BBIPOKIEHHOI IIPOEKITNY TPEXTPAHHON IPU3MBbI.

ITocsre mocTpoeHUA TOPU3OHTANBLHOM MPOEKIINY JUHUY IIePeCceUeHn s
oIpeeiseM BUAUMOCTD JINHUY U 9JI€MEHTOB IIepeceKaroluXCs II0BepPX-
HocTell. HeBuAMMbIE IMHUU ITPOBOAATCA TOHKOU IMITPUXOBOM JIMHUEI.
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5. METOIUYECKUE YRA3AHUA
K PEHIEHUIO SATAYH N 7

5.1. Anroput™ onpeaeieHNsI TOUEK IepecedeHns IPaAMoit
C ITIOBEPXHOCTBIO

Omnpegenenue Touek M, N mepeceueHUs: IPSAMOIi [ ¢ IOBEPXHOCTHLIO
@ IPOBOAAT IO CIIEAVIOIIEMY aJTOPUTMY .

Yepes JaHHYIO OPAMYIO [ IIPOBOAAT TaKYIO ILJIOCKOCTH-IIOCPEIHUK X,
YTOOBI IUHUS IIepeCeUeHs IIOBEPXHOCTH 3TOM IIJIOCKOCTHIO — IIOCPESHI-
KoM ObL1a rpadmuecKu IpocToil (MHOTOYTOJILHUKOM UJIU OKPYKHOCTBIO).

JIuHuSa nepeceyeHUsT
IToBepxHOCTE @ I1n0CKOCTH-TIOCPETHUK X LIN=®AS
I'pannas (mupamuga, JIro6asa npoenupyoias
M
npusma) IImockocts Z(1)LI14 HOTOYTOJIPHAE
IIpoxoxuT uepes BepIIUHY
Konyc TpeyroabHUK
v xomyca SZ(1,S) bey
HaxaoHHBI IIpoxoxaut mapaJjieabHO OCHU
ITapannenorpamMmm
MUJINHID nuiauHapa X(INk); k || ocH MUJINHIPA
Caepa JIto6as1 mpoerupyoIias IJI0CKOCTh OKpysHOCTD
X(D)LIIy

5.2. Ilepeceuenue NPAMOIi C TPAHHON IIOBEPXHOCTHIO

Vcnonb3yeM IPUBEAEHHBIN BBHIIIE aJITOPUTM AJIS OIPELeJeHUs TO-
YeK IepeceueHns IPAMOIi 00IIero MmoJoKeHU s [ ¢ TOBePXHOCThIO P 1u-
pamunsl SABC (puc. 5.1):

— IPOBOAUM dYepe3 MNPAMYI0 (POHTAJHHO-TIPOEIUPYIONIYIO ILJIO-
CKOCTB Xg=lg;

— HaxoAuM (PpPOHTANbHBIE WIPOEKIMU TOUEeK IiepeceueHus pe-
Oep mupaMupabl, NPOENUPYIOIIel IJIOCKOCTBI0O 1y, 29, 39, W CTPOUM
TOPU30HTAIbHEIE IPOEKIINY 3TUX ToUeK 11, 21, 31. OHu 006pasyoT 3aM-
KHYTYIO JIOMaHYIO JUHUIO, KOTOpas Ha TOPUBOHTAJIBHON MIPOEKIINHU
UMeeT BUJ TpeyroabHUKa Al;2;3, Iexalero B IJI0CKOCTH X1, CO CTO-
ponamu 1724, 2137 u 1;3;. OTH OTPE3KU OJHOBPEMEHHO IIPUHAAIEHKAT
00KOBBIM I'paHaM nupamunsl S1A1Bq, S1A{Cq u S1BC; coorseTcTBeH-
HO, T.e. moBepxHocTu @ nupamuasl SABC;

— npaMas |; IPUHAAIEKHUT IJIOCKOCTH X1, II09TOMY TOUKAMU ee IIe-
pecedeHus ¢ MoBepxHOCTHI0 P nupamuabl SABC asnaorcsa Touku M u
N1, TouKu nepeceuyeHnsA NpaAMO [ 1 oTpe3kos 1131 (rpasb S141C; ) u
2131 (rpasp S1B;C ). OnpenensemM ropusoHTaIbHbIE IPOEKIIUY TOUEK
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Puc. 5.1

¥ CTPOUM UX (DPOHTAIbHBIE IPOCKIIUN.

BugumocTs npsamoii [ Ha (PPOHTANBHON IJIOCKOCTH OIPEIeISeTC II0
KOHKYPUPYIOIIUM TOUKaM 19=(49) u (39)=59, NpUHALIEKAIINM IIPA-
Mok lg 1 péopam nupamMugsl Sedg u SoCy.

5.3. Ilepeceuenue MPAMOi ¢ KOHYCOM

YT06bI 3aJaTh MJIOCKOCTH-TIOCPEAHUK X IPOBEAEM Uepe3 BEPIIUHY
KOHYyca S BCIIOMOTaTeJbHYIO IPAMYIO k, IePeCceKaronIyocs ¢ 3aJaHHoN
upsamoii l B Touke A (puc. 5.2, a), T. e. mmockocTh Z(INk) 3agaércsa AByMs
nepeceKamIuMucsa npAMbeIiMu. [Ipsamere [ u k mepecekaroTcs ¢ TOPU30H-
TaJIbHOM IJIOCKOCTEIO IpoeKknuii I1; B Toukax E; u F'; COOTBETCTBEHHO,
KOTOpKIe ITO3BOJIAIOT IIOCTPOUTE NuHUIO FF{ IepecedeHNs MIOCKOCTH
¥, u nnockoctu I1; (caex mmockocTn Xq).

Pemrenue 3amaum Ha KOMILIEKCHOM uepTteske (puc. 5.2, 6) MOJHO-
CTBHIO COOTBETCTBYET IIPOCTPAHCTBEHHOMY PEIIeHUI0, TPUBEJEHHOMY Ha
puc.5.2, a.
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1. IIpoanum npamyio [y 10 mepeceueHns ¢ ocbio X19. Yepes mpous-
BOJILHO B3ATYIO Ha IPAMOIi [ TOUKY A9 11 BePIINHY KOHYyca S IPOBOAUM
IPAMYIO kg 10 ITepecedeHns ¢ 0cbio X o.

2. Ilepeceuenne (GPOHTAILHBIX NPOEKNIUI NPAMEIX lg 1 By C OCBIO
X9 maeT (GpoOHTAIbHBIE NPOEKIUU ToUeK Eg u Fy, TOPU3OHTAIbHEIE
IIPOEKINHU KOTOPHIX K, F{ HAX0JUM C IOMOIILIO IMHUI CBA3H.

Ilpamasa E,F; (cienq II0CKOCTH X;) IepeceKaeT IPOEKIUIO OCHO-
BaHHUA KoHyca B Toukax By m Cy. Tpeyrompaux AS;B;C; aBisgercsa
TOPUBOHTAJNBLHONM IIPOEKI[Hell BCIIOMOTaTeJbHON ImIocKocTu X(INk),
B KOTOPOIl JIe3KUT NpaMas [y, a CTOPOHEI 3TOI'0 TpeyroabHuKa S;By u
S,C, npuHajIexaT MIOBePXHOCTH KOHyca P

LIN(ASBC)=®NZ(INk).

3. Ilepeceduenne ropu3oHTAIbHON IPOEKIUHU IPAMOM [{ C TPEeyroJib-
HUKOM S1B{C{ maeT ropu3oHTaIbHEIE IPOEKIUI UCKOMBIX TOUeK M,
Ny

®poHTaIbHEIE IPOEKINHU ToOUeK My, Ny HaXOAATCA ¢ IOMOIIBIO JIN-
HUH CBA3U.
5.4. Ilepeceuenne MPAMOi ¢ HAKJIOHHBIM ITUJIUHIPOM

Yr06bI 3a7IaTh MJIIOCKOCTH-TTOCPEIHUK X, ITPOBEEM ITapasIeIbHO OCH
MUJIUHAPA Yepes IPOM3BOJIbHO B3ATYIO HA 3aJaHHON MPAMOii [ TOuKy A
mpAMYIO k B 9TOM cJiydae IJIOCKOCTb X(INk) mapaJjiesbHa OCU I[UJINH-
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Ipa u mmepeceveT MUJINHAP 10 napasuienorpamvmy BB'C'C (puc. 5.3, a).
JIluHuA mepeceueHUs ILJIOCKOCTU-TIOCcpenHmKa X(INk) ¥ roOpu30OHTATD-
HOH IIOCKocTH npoexknuii IT; (cien IIOCKOCTH) CTPOMUTCA IIO TOYKAM
E{ u F nepeceuyeHnd NpaMbIX [; u kq mockocTeio I1;, a nuana nepece-
YeHUs IUINHAPA IJI0CKOCThI0 X — 1o ToukaM By u Cy, B KOTODHIX clIef
ILIOCKOCTH X1 IlepeceKaeT OCHOBaHMe NuInHpa. Ilepeceuenne npamoii
l; c napannenorpammom BB'C'C faér ucKomble TOYKU M COOTBETCTBY-
eT IPOCTPAHCTBEHHOMY PUCYHKY, IPUBEAEHHOMY Ha puc. 5.3, a.

5.5. Ilepeceuenue npamoii co cpepoti

Ona onpenenenusa Touek M u N mepecedueHUs IPAMOM [ ¢ TOBepX-
HOCTBIO chepbl @ (puc. 5.4) mpoBenéM uepe3 3aJaHHYIO OPAMYIO [,
TOPUBOHTAIBHO IPOEHUPYIOIIYIO IJIOCKOCTh-IIOCpenHuK X L I, mpo-
eKIHUA KOTOPOI COBIAJaeT ¢ IpoeKIuei npamoii X=l;. Il1ockocTs-10-
cpefHUK ¥ mepeceKaeT cepy IO OKPYKHOCTH pagumyca R>.

IIpoBeném mpeoOpasoBaHme KOMILJIEKCHOTO UePTe)Ka 3aMEHOM ILJIO-
crocru Iy Ha HOByIO IIocKoCTh 114 || =. Torza okpy:xHOCTS paguyca R>
npoenupyerca Ha 11, 6es nckaskeHus.

OToKKMM Ha MPOeKIuu [q IpAMOii [ [Be MPOU3BOJAbHBIE TOUKH Ay,
B, u cnpoenupyeM UX Ha IPAMYIO lg (TOuKu Ay, By). Ock X| 4 mpoBeneM
mapajeabHO npamoii [;. Ha miockocts mpoexnuii I, cnpoenupyem
neHTp cheprl Oy u TouKu A4, By, Yepe3 KOTOPBIEe IPOBefieM IPAMYIO 4.
IIoctpoum us meaTpa chepsl O4 OKPYRHOCTD pagmyca RZ. Dra OKpyX-
HOCThb W IpsAMad [, mepecexkamoTca B Toukax My, N, KOTOpbIe ABJIA-
IOTCS TOUKaMU IepeceueHus mpaMoii [ ¢ ToBepxXHOCThIO chepsbl @. s
oIIpefieIeHUA BUAUMOCTH To4eK M, N{ IPOU3BOAAT 0OpaTHOE IPOeIy-
posanue Touek My, N, ¢ munockoctu 114 Ha mrockocts II. Bugumocts
ToueK Mgy, Ng Oompenessercs Iocjie MpoenupoBanusa Touexk My, N ¢
mrockoctu 11 Ha miockocTs Ily. Touka (M) ABIAeTCA HEBUAUMOMI Ha
ILIOCKOCTH IIpoeKnuii I1;, T.K. mpoeKnusa 1o TouKku M 9 Ha IIJIOCKOCTH
npoexuuii Il Haxomurca Huxe «dKBaropa» chepsl. Touka Mg aBIA-
eTCs BUJUMOM Ha IJIOCKOCTH IpoeKknuii Ily, T.K. IpoeKnus 9TOl TOUKHN
M ma miockoctu npoexnuii II; HaxoguTcA nepen «raaBHBIM MEPUIU-
aHOM» c(hephl. AHAIOTHYHO OIpefie/IIeTCA BUIUMOCTh Touek N 1 N.
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