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PasHble B3NIAAR Ha M30TOHAILHOE COMPAXKEHUE

A. B. Axonan* A. A. Bacaackun

[MycTs mam mpomssonbHBIM Tpeyroabuuk ABC m Touka P, He jexamasn
Ha ero cropoHax. OTpasuM mpsAMBIE, COSAMHAIINE BEPIINHBI TPEYTOIbHUKA
¢ P, orHOCUTENBHO OUCCEKTPUC COOTBETCTBYIOUIUX BEPIINH TPEYTOJbHUKA.
W3 Teopembr YeBnl cieqyeT, 9TO MOMYUE€HHBIE TPU IPAMbBIE MEPECEKAIOTCA B
ONHOM TOUKe (WM XK€ MAPALIEIbHBI, T.€. HePEeCeKaAloTCa B GECKOHETHO ya-
JEHHOU TOYKE HA MPOEKTUBHON ILIOCKOCTH), 0603HamM ee P’ (puc. 1). Touky
P’ Ba3BIBAIOT u3020HaAAbHO CONPANCEHHOT TOUIKE P OTHOCATEILHO TPEyTOlb-
muka ABC, a mpeo6pa3oBaHue, TepeBOAAIICe KAXAYIO TOUKY TPOEKTUBHON
IJIOCKOCTYA B W30UOHAJIBHO CONPSIXKEHHYI0, — U3020HAAbHbIM CONPANCEHUEM.

Puc. 1.

Ecmu P nexwuT Ha CTOPOHE TPEYrOJIBHUKA, TO, TPUMEHUB K HEW M30rO0-
HAJbLHOE COIPAXEHWE, MOLYYIUM IPOTUBOIOJOXKHYIO BEPIINHY TPEYTOIbHUKA.
CoOTBETCTBEHHO, [ BEPIINH U30TMOHAIBLHO COMPAXEHHAA TOYKA ONpeIeaeHa,
HEOMHO3HAYHO. Kciu ke ucKaoInTh u3 pacCMOTPEHUI CTOPOHBI TPEYTOIbHY-
KA, TO W30TOHAJLHOE COMPAXKEHUEe OyAeT B3AUMHO OTHO3HAYMHON MWHBOMIOIAEN,
T. e. TIpeoOpa3oBaHueM, KBAAPAT KOTOPOT'O PaBeH TOXaecTBeHHOMY. OdeBu/-
HO TaKXe, 9TO 3Ta WHBOJIONAI UMEET POBHO 4 HEMOABUKHBIX TOYKA: IEHTPHI
BIMCAHHOU U TPEX BHEBIUCAHHBLIX OKPYXHOCTEN TPEYTrOILHUKA.

*Pa6oTa BBINOIHEHA IpU MOAAepxkKe rpanTa PDODU 06-01-648
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Py

Puc. 2.

[lna m3yveHus CBOUCTB M3OTOHAIBLHOTO COMPAXEHUA OKA3LIBACTCA IOJE3-
HBIM €IlIe OJUH CIIOCO6 MOCTPOEHU CONPAKEHHON TOYUKH.

[Mycts Touka P mexwut sBHyTpu Tpeyroabuuka ABC, P, cummerpuyana P
oTHOCUTENLHO cTOpOHLI BC, Py u P, onpenenens ananoruvso (puc. 2). Ilycrs
P’ — 510 nenTp onucanHOU OKpyX)HOCTH Tpeyroabauka P, P,P.. Touka C
paBHOyaaneHa ot P, u P,, ciegosarensro npavas C' P’ asasercsa cepenHHEBIM

HNepHeHuKyaapoM K oTpe3ky P, Py. A smaunt ,P,CP' = %LPQCPb = ,C. Ho

rorga ,BCP' = ,P,CP' — ,BCP, = ,C — ,BCP = ,ACP. Ananoruuso
nokaswiBaerca, aro ,ABP' = ,CBP u ,BAP' = ,CAP. A 5710 u o3Ha4aeT,
910 Touka P’ mzoromanbno conpsaxena P orrocutensuo ABC.

Ecan Touka P BHEe TpeyroibHUKA, TO PACCyXAeHUA aGCOMIOTHO AHAIO-
TUYHBL, HO, Korjga P mexwuT Ha omucannou okpyxuocTu ABC, ee mpoeknun
HA CTOPOHBI TPEYTOJIBHUKA JIEXAT Ha oqHOU npamon (mpamas Cumcona). Co-
OTBETCTBEHHO, TpeyroabHuk P, P, P. 0Ka3BIBAETCA BBLIPOXICHHBIM, U IEHTP
€ro ONMMCAHHOU OKPYXHOCTH HE OMpeeaeH. B 3TOM ciyduae eCTeCTBEHHO OIMH-
CAHHOU OKPYXHOCTBIO CYUTATH NpamMyio P,P,, a ee HEHTPOM — TOYKY Ha
0ECKOHEYHO YOAJEHHOU MNPAMOU, COOTBETCTBYIOIIYIO HANPABICHUIO, TTEPIICH-
nukyaapaomy P, P,. Takum 06pa3zoM, Mbl HPAKTAIECKU TOKABAIU CAETYIONIEE
CBOUCTBO M30TOHAIBHOT'O COMPAXKEHU.

Ecau Touka P 1eXuT HA ONUCAHHOU OKPYXRHOCTH Tpeyroabuuka ABC, To
M30TOHAILHO CONPSAXKEHHON TOUKe P GymeT Toduka HA GECKOHEYHO yAAJeHHOU
IPAMOU, KOTOPasA 3aJaeT HANPABIEHUE, TEePIeH ANKyIapuoe npamon Cumcona
Touku P orHOCHTENLHO Tpeyroabauka ABC.

HamomuauMm, 9T0 TpeyroabHukK, 00pasOBAHHBIN MPOEKIUAMYU TOUYKU P Ha
cropousl Tpeyroabauka ABC, HaszwiBaeTcsa nedaabmbim mpeyz0apHurom P or-
mocuTenbHo ABC, a onmMcaHHas OKOJIO HET0 OKPYXHOCTH nedaabHotl oxpyrc-
nocmuvto P. W3 BTOpOro mocTpoeHWss M30TOHAJIBHO COMPAKEHHBIX TOYEK
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cIeqyeT, 9TO MEHTP MeJaIbHOU OKPYXHOCTH TOYKU P — 3TO cepeamHa OT-
peska PP’, a ee paguyc B aBa pasa Menbine orpeska P'P,. [leficTBUTEILHO,
neganabHasg OKPYXKHOCTH TOYKHU P — 9TO0 OKPYXHOCTbH, ITOTYTA0OIAACA U3 OIIU-
CAHHOM OKPYXHOCTH TpeyroabHuka P,P,P. romoTeTnen ¢ meHTpoM B P m

KOa3(ppunueEToM 3

Orcroma, 09€BUIHO, BEITEKAET CACAYIOMAS TEOPEMA:

TEOPEMA 1. Iledasvnvie okpyxrcnocmu deys mouex coenadaiom mozada u
Moabko moezda, K02da OHU U3020HAALHO CONPANCEHDL.

PaccmoTpum Temeps He JeXAIIyio HA ONMUCAHHOU OKPYXHOCTH TOYKY P
1 M30rOHAILHO compaxennyio eun P'. Ilycts K,, Ky u K, — 2T0 TO4YK: TIe-
pecedenua npavmbix BC u P'P,, AC u P'P,, AB u P'P, (puc. 3). Toraga
+PK,B = ,P'K,C, u, crefosaTenbHo, koauka ¢ ¢pokycamu 8 P u P’ u cym-
MOU (WIM MOAYJEM PA3sHOCTHU) PAcCTOAHUE 10 (OKycoB, paBHEIM P’ P,, kaca-
eTca npamou BC. AHAIOrMYHO MOKA3BIBAETCA, UTO DTA XK€ KOHUKA, KACAETCA
IBYX IPYTHWX CTOPOH TpeyroabHuKa, nockoibky P'P, = P'P, = P'P,. u pasno
YABOEHHOMY PaAUyCy MeNAJbHOM OKpYXHOCTEH Touku P. Ecim xe P jpexwut
HA OMUCAHHOU OKPYXHOCTH, TO AHAJOTUIHBIE PACCY K IEHUA TTOKA3BLIBAIOT, 9TO
P — doxyc kacaomencs CTOPOH TPeyroabHUKa mapadoasl. Takum o6pasom,
A 000U TAaphl U30TOHAJILHO COMPAXEHHBIX TOYEK HAUJETCA BIUCAHHAA B
TPEyroJbHUK KOHWKA ¢ (POKyCcaMU B DTHX TOUKAX. JIETKO MOKA3BIBAETCA M
oOpaTHOe yTBepXkaeHue: (POKYCHI JIOO0U BIUCAHHOU B TPEYTONLHUK KOHUKHU
M30TOHAJIBHO COIPSIKEHBI. DTO MAET TPETHUU CIOCO6 ONPeNeNeHrs N30T OHATb-
HOrO conpsxenusa. Ha puc. 4 oTMedeHbI 30HHI, I'Jie COOTBETCTBYIOIINE TOYKAM
KOHUKY OyIyT DJIUIICAMu, TapabogaMu wiu rumnepOomraMu.

Puc. 3.
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runepboaa

DJIIHAIIC

runep6omra

DJIINAIIC

Puc. 4.

Haxkoner, m3oroHaibHOE CONPAXKEHWE MOXHO ONPEIEJUTH MPOEKTUBHO.
Yrobbl crenaTh 3TO, HAOMHUM OCHOBHBIE CBEIEHUA NPOEKTUBHOU TeOMe-
Tpum.

[MycTs HA KOMILIEKCHOW TPOEKTUBHOU IIOCKOCTH AaHbI KOHUKA C U He Je-
xamaa Ha Hen Touka A. [Iposegem wepes A nBe mpamble, nepecekaromue C
B Toukax X1, X9 u Y7, Ys. Illycts U — TovuKa mepeceveHus npaMbix XY; u
XoY5, V — mouka nepecevenus npambix X1Ys u XoY]. Torga mpamas UV me
3aBUCHAT OT BbIOOpa mpaMbix X1Xo m Y1Ys, a onpegenseTca TOABKO TOYIKOU
A. Ora mpamvaa HaswIBaeTCA nodaapoti A orHocuTenbHo C, a A — noatocom
npamoun UV . Tloaapon Touku, Jexamen Ha KOHUKE, ABIAETCA KacaTelbHAd K
KOHWKE B DTOU TOYKE. BaXXHBIM CBOUCTBOM TOJIOCOB U TIOMAP ABIAETCS B3a-
MMHOCTB: €CJIU TOYKa A JIEXKUT Ha TOJAPE TOYIKU B, TO 1 B JIEXKWUT Ha IOJApe
A. TloapoGHee 0 CBOUCTBAX MOJIADP MOXKHO IPOIUTATH B [3].

ITycTs pambr weTwipe ToUkU obmero mogoxenua A, B, C, D. Oun onpe-
OEIA0T IMYYO0K IIPOXOAAINUX Y€pe3 5TU TOYKU KOHUK. PaCCMOTpI/IM IOJAPBI
puKCHpOBAHHON TOYKU P OTHOCUTEIHLHO KOHWK 3TOTO0 TMydka. OKa3bIBaeTCA
BEpHA CIEAYIONAA TEOPEMA.

TEOPEMA 2. Ilycmv A, B, C, D — uembipe paszauunbiz mouku, X, Y,
Z — mouxu nepeceuenus AB u CD, AC uw BD, AD u BC, P — mouxa,
omauunas om X, Y, Z. Toeda noaapvt P omnocumenbno scex kKoHuk nyuka,
3adannozo moukamu A, B, C, D, nporodam wepesz odny mouxy.

YacTHBIM Cay9YaeM My9Ka KOHUK SABIAETCA IYy9I0K OKPYXKHOCTEN, T. €. MHO-
KECTBO OKPYXHOCTEN, IJIs JIOOBIX IBYX U3 KOTOPHIX PAJUKAIBEHON OCHIO ABJIS-
eTCA OfHA W Ta Xe MpAMad. JTa MPAMAas HA3LIBAETCA PAAUKAILHOU OCHIO
nydka. [ly90k KOHUK SABIAETCA MYy9IKOM OKPYXHOCTEU TOTJA U TOJABKO TOT A,
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KOTJla [BE U3 3aJA0IINX er0 TOYEK ABIAITCA TAK HA3BIBAEMBIMU KPYTOBBIMU
TOYKAMU, T.€. KOMIUIEKCHBIMU OECKOHEYHO YAAJIEHHBIMUA TOYKAMU C TPOEK-
TUBHBIME KOOpauHaTamu (1, +i,0).

[IpuBeseM MOKA3ATEABLCTBO TEOPEMBI A CIyYasd MYyIKa OKPYKHOCTEH.
[Monspa 6GeCKOHEYHO YAAJIEHHOM TOYKM OTHOCHTENBLHO JIOO0U OKPYRKHOCTH
MEPIIeH IUKYIAPHA 331aBAEMOMY DTOU TOYKOU HampasaeHuio. [looTomy Bee mo-
JAPBI OECKOHEYHO YAAJEHHOU TOYKKA X TPOXOAAT Uepe3 OECKOHEYHO yIAJIEH-
HY0 TOUKy X*, KOTOpas 3aaeT HANPAaBJICHNE, TEPIEH IUKYIAPHOE HATIPABJIE-
HUIO, 3a1aBaeMoMy X.

Temeps paccMOTpUM KOHEYIHYIO TOUKY X.

IlycTs | — pagukansras ock my4ka. [lomapa Touku X OTHOCHTENBHO JIO-
60U OKPYXKHOCTH w MPOXOAUT U€Pe3 TOUYKA KACAHUA W C KACATEALHBIMUA K HEH
n3 X, a paguKajdbHad ock X UM w — Uepe3 CepeauHbl OTPE3KOB Mexay X u
TOYKaMu KacaHud. [[0CKOIbKY HAM OKPYXHOCTH 00PaA3ylOT My€OK, CYIIeC-
TBYeT DAJUKAILHBIA HEHTDP TOYKU X U OKPYXKHOCTEW HAIEro mydka (T.e.
TOYKA, CTENEeHb KOTOPOM OTHOCUTEIBHO BCEX OKPYXRHOCTe! U X OJMHAKOBA).
A umenno, 510 Oyaer Touka nepecedenus | u pagukanabHou ocu w u X. O60-
3HAYUM ee 3a X'. 3HAYMUT, BCe MOAPLI TOUYKM X MPOXOJAT depe3 TOUKy X ¥,
nexamyio Ha ayde X X' m maxogamyioca B ABa pasa Jadblle OT TOYKH X,
gem Touka X'. VI3 mpuBeeHHON KOHCTPYKIWA JETKO MOHATD, ITO IJA JI0O0H
npamon ', npoxogamen [epes X', maugeTca Takad OKpyXHOCTb w', dTo [’
OyneT pamuKaIbHOU 0ChIo w' m X. DTO OyAeT OKPYXKHOCTh U3 MydKa, IEHTP
KOTOPOH JIEXUT Ha MEpHeHuKyaape K [/, mymenaom m3 X .

[lna noKa3aTelbLCTBA TEOPEMBI B OGIIEM CIyYae MPOIIe MEPEeUTH K ABOU-
CTBEHHOMY YTBEPX JEHUIO.

TEOPEMA 3. Ilycmv danvt uemwipe npamvie l;, i = 1,...,4. X;; — mouka
nepecevenus l; u lj. Toeda zeomempuueckum mecmom noa0cos 41060t nps-
moth, omauunott om X10X34, X13X04, X14Xo3, omuocumeavno xonur dsoti-
CMBENH020 nyuka, 3adanno2o npamvimu l; (m.e. Konuk, wacaowuzca l;)
6ydem npamas (puc. 5).

[JOKA3ATEJILCTBO. IIpuMeHUM MpoOeKTWBHOE MpeoOpa3oBaHMe, MEepPEeBO-
IAIIee UCXOAHYIO IPAMYIO B O€CKOHETHO yaaneHHyo. I3 ycaoBus cregayeT, ITo
B DTOM CIydYae npsambie [; 06pa3yioT deTsipexyroabauk ABC D, oTauYHbBIA OT
napamrenorpamma. [JJokaxem, 9T0 HEHTPHI BINCAHHBIX B HETO KOHUK JIEXAT HA
TakK Ha3LIBAEMOH npamoti I'aycca, IpOXOAAIIEN HYepe3 CepeqUHBI AUarOHAJIEH
YeTHIPEXYTOJdbHUKA. TeopeMa O0TCIona cleqyeT, TaK KakK MOJI0COM OeCcKOHed-
HOU MPAMOU OTHOCUTENBHO KOHUKU ABIAETCA HEHTP 3TOU KOHUKH.

Ormerum, uTo mpamas [aycca ABIAETCA TeOMETPUYECKUM MECTOM TO-
gek P, nasa xotopweix Spap + Spcp = Sppc + Sppa (mnomaaum camraioT-
CA TONOXUTENLHBIMA WIW OTPUNATENLHBIMYA B 3aBUCUMOCTH OT OPUEHTAIAN
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Puc. 5.

COOTBETCTBYIOIIEr0 TPEYroAbHUKA). [[encTBATENBHO, MIOMALL KAXKAOTO W3
YeTHIPEX TPEYrOJIBHUKOB €CTh JUHENHasd (PYHKIUA OT KOOPAMHAT TOYKEH P,
CIeIOBATENBHO, MHOXECTBOM TOYEK, YAOBICTBOPAKIINX YKA3AHHOMY COOTHO-
MIEHUIO, ABAAETCA TpaMasg. O4UeBUIHO, ITO CEPEAWHBI TUATOHAJICN TPUHAIIE-
XKAT >TOU IPAMOM.

[MycTs Teneps B yernipexyroasauk ABC'D Bnucana KOHUKa ¢ (POKycamu
Fi, F>. Tak Kak ee IMEeHTPOM ABIAECTCA cepelmHa oTpeska FiFy, yTBepxkge-
HUE€ TeOPEeMBI PABHOCHUIBHO TOMY, ITO SpAB + Sk cp + SmaB + Sreop =
= Sk, Bc+ Sk, DA+ Sr,Bc+ Sk, pa. HycTs F| — Touka, cummerpuanas Fy or-
HocureasHo AB. Torga Spoap + SpAB = SF{AFQB = AF| - AFysin ,F|AF; +
+ BF|- BFysin ,F| BFy. Ho npavsie, coeguraiomue Toukn Fy, Fy ¢ mobon u3
Bepimma ABC D, cMMMETPUYHBI OTHOCUTEIHHO OUCCEKTPUCHL COOTBETCTBYIO-
mero yria, ciegosarensuo, ,F{AF, = ,F{AB+ F;AB = /A, ,F|BF, = /B
u SF{AFQB = AF|-AF5sin y/A+BF,-BF5sin ,B. VI3 5T0ro n aHaJorn9aHbIX pa-
BEHCTB CJIEAYeT, 9TO KAK JeBad, TaK U MpPaBasg IaCTH UCKOMOT'O COOTHOIIECHUA
paBunt AF-AFysin A+ BF,-BF5sin ,B+CF,-CFysin ,C+DF;-DF5sin /D.

OTMeTHM, 9TO YACTHBIM CIYy9IaeM JOKA3AHHOU TEOPEMEI ABIAETCI TEOPE-
MA MOHXKA, yTBEPXK JAIOIIAA, ITO €CIU B I€THIPEXYTOJbHUK MOXKHO BIIMCATH
OKPYXHOCTB, TO €€ TEHTP JeXUT Ha NpaMou [aycca.

ITycTs Temeps 3agatomme nydok Touku A, B, C, D o6pasyioT opToueH-
TPUIECKYIO I€TBEPKY (T. €. KaX Aad TOIKA ABIAETCA OPTOUEHTPOM TPEyTOMlb-
HUKA, 00PA30BAHHOIO OCTANbHBIMHK). [OKaxeMm, UTO MOIydYeHHAs TOYKA IIe-

pecedeHusa MOJAp M30TOHAIBHO COMpAXEHa P OTHOCHTENILHO TPEyrolbHUKA
XYZ.

[lericTBUTENBHO, MOAAPA TOYKU P OTHOCHTEIBLHO BBIPOXJAEHHOU KPUBOWU,
apagomenca obbequaerneM npamuix AB u CD — 3T0 mpaMas, CUMMeTpud-
wasg X P oraocurensuo AB. Tak kak AB u CD — GuccexkTpucs yria Y X 7,
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Puc. 6.

5Ta MpAMas MPOXOAMUT Yepe3 M30TOHATBLHO conmpaxennyio P Touky P'. Ana-
noruaHo depe3 P’ nmpoxoauT noaspa P 0OTHOCATEILHO APYTON BBIPOX ACHHON
KPUBOM, & 3HAYNAT, X OTHOCHATEILHO 000K KPUBOU IIyIKA.

TaxkuMm 06pa3zoM, MBI HOIYYIUIA I€TBEPTHIM CIOCOO OMpeneJIeHuA M30r0-
HAIBHOTO COmpsaxenus. VICmoab3ysa ero, MOXHO NOKAa3aTh CAeqyIOIIee KPAaCH-
BO€ CBOMCTBO.

TEOPEMA O TPEX MAPAX TOYEK. Ilycms dan mpeyeoavnur ABC u dge
napovt uzo2onaivro conpaxcenuviz movex X, X' u'Y,Y'. Toada moukxu nepe-
cevenua XY ¢ X'Y' u XY' ¢ X'Y momce uzozonaavno conpaxncenvt (puc. 6).

[IOKA3ATEJBLCTBO. PaccMoTpum my<doK KOHUK, TOPOXK JAIOIIANA HYXHOE
conpsaxenne. BeibepeM n3 HEro KOHAKY, OTHOCATEILHO KOTOPOHI HOIAPa TOY-
ku X cosmagaer ¢ mpamoir X'Y'. Torga monapa Y' mpoxoxut depes X, T.e.
cosnagaet ¢ XY, a momocom npamont XY/ aprgerca Touka nepecedenna XY
n X'Y'. CregoBaTenbHO, CONMpAXEHHAA K DTOU TOUKe dexuT Ha XY'. Amaro-
ruygHo oHA JexuT Ha X'Y.

B sakaodenue »>Toro pa3noena HAIIOMHUM HECKOJBKO IIPUMEPOB U30TI'OHAJIb-
HO COIIPAXKEHHBIX TOYECK.
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CaMou M3BECTHOU TAPOU M30TOHAIBHO COMPAXKEHHBIX TOYEK ABIACTCA TIa-
pa H u O — OpPTOLEHTDp U EHTP ONMUCAHHOU OKPYXKHOCTU TPEYyroAbHUKA. VX
001Ien meqaabHOU OKPYXHOCTBIO OyaeT OKPYXHOCThH JUIepa.

N30roHAIBHO CONPARKEHHON TOYKOU K IMEHTPY TAXKECTH OyaeT Todka Jle-
myana. Camoe mpocToe ee onpefgenenue cieayiomee. O6Gosnauum 4epes A’
TOYKY IEpeCeICHUA KaCaTECIbHBIX K OHI/IC&HHOEI OKPYXHOCTHU, IIOCTPOECHHBIX
u3 BepummH B m C mamero TpeyroabHuka. Amasormano ompeneanm B’ u C'.
OxaseiBaercs, aro AA', BB' u CC’ nepecekaloTcsa B OHOU TOUKE. Ty TOUKY
¥ TPUHATO HA3LIBATHL TOYKOU JlemyaHa.

Touku Bpokapa: nepsas Touka Bpokapa (Br); onpeaenseTcsa paBeHCTBOM

LBA(BT‘)l = 4CB(BT‘)1 = LAC(BT‘)l,
BTOpas — (BT)y — paBeHCTBOM:
4AB(B’I“)2 == LBC(BT)Q == 4CA(B’I“)2.

Touku Topudemnu u Touku Anomnonus. Touku Topudeniu — 310 TOUKH,
73 KOTOPBIX BCE CTOPOHBI BUIHBI MOJ yriaMu (HampasiaeHHbiMu) 60° u 120°.
OxHa W3 >TUX TOYEK WHTEPECHA TEM, U9TO B TPEYTOJLHUKAX, IJe BCE YTl
Menbine 120°, Ha HEN JOCTUrAETCA MUHUMYM CYMMBI PACCTOAHUNA O BEPIIWH.
Touxku AmommoHuA — 3TO TOYKH, MEAAIbHBIE TPEYTOJLHUKU KOTOPHIX Ipa-
BUJIBbHEIE.

Touku 2Keprouna n Harens, B KOTOPBIX MEPECEKAIOTCA TIPAMBIE, COEIUHA-
IOIIe BEPIIUHBI TPEYTONHHUKA W TOYKY KACAHUA €TI0 TPOTUBOIOIOXKHBIX CTO-
POH C BIMCAHHON (BHEBIUCAHHBLIME) OKDYKHOCTBIO, N30T OHAJIBHO CONPSKEHBI
[EHTPAM IOMOTETUM BIUCAHHOU W ONMUCAHHOU OKPYXHOCTEU TPEYTrOJLHUKA,.

[Mocneaauu mpuMep HECKOJIBKO HEOOBIUEH A KIACCHIECKOU TeOMETPUH.
IIycts 21, 29,23 — TPU KOMILIEKCHBIX YHUCIA, a /i, 9, 43 — TOUYKH, 0603HA-
YAOIINEe UX HA KOMILUIEKCHOU miaockoctu. Ilycts X u Y — Toukwm, cooTBeT-
CTByIOIIZE KOPHAM TpOou3BoAHOU MHOTOWIeHA P(2) = (2 — 21)(2 — 22) (2 — 23).
Oxa3bIBaeTCA, OHU TOXE U30TOHAIHHO COMPSIKEHBL.

HoxazaTenscTBa >TUX (HAKTOB NpUBOAATCA B [1].

B xagecTse erme 0HON WLTIOCTPALIMN TOKaXeM Teopemy [lackass, ucmoas-
3ysA M30TOHATLHOE CONMPAXKEHUE.

TEOPEMA 4 (ITACKAMBL). ITycmv mouku A,B,C,D,E u F aexcam wna
rkonuke. Tozda mouxu nepeceuenus npamviz AB u DE, BC uw EF, CD u FA
AEHCAM KA 00O NPAMOT.

[JOKA3ATEJBLCTBO. MBI pacCMOTpPHUM TOJBKO OUH CIyUall PaCIIOIOXKe-
HUA TOYEK Ha OKPYXHOCTU (KoHWKe). OcTanbHBIE PACCMATPUBAIOTCI AHAIO-
T'UYHO.

[lepeBeneM mpOEKTUBHBIM MPeO6PA3OBAHUEM KOHUKY B OKDYXHOCTH. [lo-
JAy9IUM CIEAYIONLYI0 KOHCTPYKIuio (puc. 7):
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B

E

Puc. 7.

Touku A, B,C,D,E u F aexat Ha ogHOU OKpyXHOCTHU. [IlycTh mpAMbBIe
AB u DFE nepecekatorca B Touke X, npameie BC' u EF — B Touke Y, a AF
u CD — B Touke Z. Hano nokaszatnb, uro X, Y u Z nexaT HA OJHOU MPAMOMN.

Yrawt BAF u BCF paBHBI, TOCKOJBKY OMUPAIOTCA HA OGHY AyTy. AHamo-
ruvno pasHbl yrast CDE u CFE. Kpome Toro, tpeyroasauku AZD u CZF
noxobubl. PaccMoTpuMm mpeobpasoBaHue mOoA00uUA, MEPEBOIAIIEE TPEYTOlb-
uuk AZD B CZF. llpu sToM npeo6Gpa3oBanuu TOIKa X TEPEUgET B TOUKY
X', m30roHaNTbHO COMpAXEHHYI0 Touke Y oTHocuTeabHO Tpeyroibauka CZF
(B cumy BbImEykasaHHBIX paBeHCTB yraos). Ilostomy ,AZX = ,CZX' =
= 4FZY, aro n osmadaer, 9Tro Toukn X, Z m Y JeXaT Ha OJHOU HIPAMOM.

M 30rOHAJIBHOE COIIPAYKEHUE B YETBIPEXYTOJbHUKAX

[ycts man werwipexyroasauk ABCD u Ttouka P. B o6mem caydae mps-
Mmele, cummerpuunsie AP, BP, CP, DP oTHOCHTEILHO GUCCEKTPUC COOT-
BETCTBYIOIIAX YIVIOB YE€THIPEXYTOMbLHUKA, HE MEPECEKAIOTCA B ONHOU TOYKE.
O;[HaKO HETPYAHO IOKA3aTh, ITO €CJAU TPU U3 3TUX NPAMBIX NEPECEKAIOTCA B
OJHOM TOYKE, TO W YeTBEpTas MPOXOAUT HUepe3 DTY TOUKY. | eoMeTpuIecKum
MeCTOM TOYeK P, 1 KOTOPBIX 3TO YCJIOBUE BHIMOMHAETCA, OyIeT HEKOTOpad
kpuBas. Vccrenyem ee CBOUCTBA.

OTMeTnM, 9TO CymeCTBOBAHNE TOUKY, W30 OHATBHO COMPAKEHHON X , paB-
HOCWIBHO CYNIECTBOBAHUIO KOHUKY ¢ (POKYCOM B X , KACAIOMENCA MPAMBIX AB,
BC, CD, DA, wan cymecTBOBAHUIO OKPYXHOCTH, IPOXOIAIIEN Yepe3 TPOEK-
nuu X HA CTOPOHBI YETHIPEXYTOMBHUKA (MOKA3ATENILCTBO 3TOr0 (haKTa aHa-
JOTUYHO JOKA3ATEIbCTBY [IIA TPeyroabHuka, cM. puc. 8). [locaeanee u naer
HaM BO3MOXHOCTBH OIIMCATH I'€eOMETPUICCKOEe MECTO TaKNX TOYECK X
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Puc. 8.

Nrak, nycTs HAM JaH JBOUCTBEHHBIN IyYOK KOHUK (T.e€. KOHWK, KAacaio-
IIUXCA 9eTHIPEX JAHHBIX NPAMBIX). [l1a HArIAAHOCTH Gy 1€M CIUTATD, ITO BCE
KOHUKMU IIyIKa KaCalTCA I€ThIPDEX PA3/INTHBIX rI[eI‘/)ICTBI/I'T'eJII)HI:'IX OPpAMBIX. BCG
BBINNIECKA3aHHOE AHAJIOIUIHO 0000IaeTCs U Ha TPAMbBIE O0OIMIEro MOJ0XKEHU.

PaccMoTpuM ABOMCTBEHHLIA IMyYOK KOHUK, KOTOPBLIM ONpPENEIAeTCA IpsA-
MeiMu [, 1 = 1,2,3,4. WHadge roBopsa, BCe pacCMATPUBAEMble KOHUKHU Kaca-
IOTCA DTUX YETHIPEX MPAMBIX. DTO 3HAYAT, 9TO MPOEKIUU POKYCOB HA DTHU
YeThIDE IIPAMBIC JIEXaT Ha O;[HOI?I OKPYXHOCTH.

O6o03Ha4UM KOOpAUHATHI TOUKHU F' uepes (z,y), a ee IPOEKIMN HA TPIMBIE
li, gepes (z;,y;). CymecTBoBaHNE OKPYXHOCTH, MIPOXOAMIEN Uepe3 TOUKHU C
KOOpauHATAMUA (Z;,Y;), PABHOCWIBHO CYyIIECTBOBAHWIO HEHYJIEBOTO PEIIEHUs
CUCTEMEI YPABHEHNMN:

a(z? +y?) +br; + ez +d =0, i=1,23,4. (1)
YTo B CBOI0O 0Yepeah PABHOCUIBLHO PABEHCTBY HYJIIO CIEAYIOUIETO OMpene-
JUTENAd.
2 2

TIHYT T W1

T3 +Y; T2 Yo

z34+y3 T3 ys

zi+yl w4 oya 1

(2)

—_

[TokaxkeMm, 9TO 5TO COOTHOLIEHUE AAeT KyOUUIeCcKOoe ypaBHeHUE Ha (T,y).
OJIEMEHTHI BTOPOTO M TPETHETO CTOJOIA, OUEBUIHO, ABIAIOTCS JAHEUHBIME
dbyskumamvu ot (2, y). O HAKO BIEMEHTHI IEPBOTO CTOJIOIA TAKOBBIMUA HE ABIA-
orca. [lokaxem, 9T0 ecin u3 MepBOro CTOJIONA BHIYECTH BTOPOU W TPETHUU
cToa6el, MOMHOXEHHBIE HA T U Y COOTBETCTBEHHO (a, KAK U3BECTHO, OMpe-
JEeTATENb TP DTOM HE U3MEHWTCH), TO €r0 DIEMEHTHI CTAHYT JMHEMHBIMU.
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O

Puc. 9.

A smauuT, onpexenuTent OygeT MHOTOYIEHOM HE BHIIIE, 9€M TPETLEU CTEIe-
HUA OT T 1 Y.

O6o3naaum 3a O HaYamI0 KOOpAMHAT, npoeknuio Touek F' u O Ha [ depes
Fy n O; coorsercreenno. Torga (puc. 9):

——s
2+ 4} — (12 + yiy) = OF} — (OF,, OF) =
— (OF,,0OF, — OF) = (OF,, FF,) = (00, + O\ F', FF}) =
— ——
— (00,,FF,) = |00 |- |[FF\|. (3)

U, smawwr, 72 + y? — (217 + y1y) TPAMO TPOTOPIMOHATLHO PACCTOTHIIO
ot Touku F' 1o mpamon [y, a 510 mmuenHas ¢yHknua ot (z,y). Aramormaso
A IPYTUX TPEX MPAMBIX.

Urak, MBI MOKA3aIM, 9TO MHOXECTBOM TOYEK, I KOTOPBIX ONPENeIeHO
M30TOHAIBLHOE COMPAXEHNE OTHOCUTEIBLHO YETHIPEXYTOIbHUKA, ABIACTCA HE-
KOTOpPasA KPUBasg TPETHETO TOPAAKA in Kybuka. BeiBenem Teneps ypaBHEHUE
DTOU KyOWKM B CHENUAIBLHO BHIOPAHHOU CUCTEME KOOPIUHAT.

UsBecTHO, ITO [ MOOBIX YETHIPEX MPAMBIX OOGIIEr0 MOMOKEHUSA YeTHI-
p€ OKPYXHOCTH, OMUCAHHBIE OKOJIO TPEYTOJbHAKOB, 00PA30BAHHBIX KX IHIMI
TPEMA U3 DTUX MPAMBIX, TEPECEKAIOTCA B OJHON TOIKE, KOTOPAA HA3ZBIBACTCA
moukoti Mukeqs TAaHHBIX 9eTHIpeX MpAMBIX. [Ipoeknuu Toukun Mukens Ha nan-
HBIE PAMBIE JEeXAT HA OTHOU MPAMOU, KOTOPas ABAAETCA ee mpaMou CuMcona
OTHOCUTENBHO BCEX YETHIPEX TpeyroabHmkoB. OTCloma CregyeT, 9To TOYKA
Mukens nexuT Ha Hamen KyOuke, a M30TOHAJBLHO CONPAKEHHOU €U SABJIAET-
ca GECKOHEYHO yAaleHHAS TOUKA, T.e. Touka Mwukems — GoKyc mapabossl,
KACAIOWENCA BCEX CTOPOH YETHIPEXYTONbLHUKA.
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[Ipumem Touky Muxkesns 3a HaYAI0 KOOPIUHAT, & HAPABJIEHNE, TTAPAJLIETH-
HOe ocu mapabounsl, 33 ock . Eciau a, b, ¢ u d — yaBoeHnHbIe abCIUCCHI TOYEK
KacaHUsA NPAMBIX [; ¢ mapabo/on, TO ypaBHEHUE KyOUKYM UMEET BU:

4(z? +y*)(4z — (a+b+c+d)) —z(1 —ab— ac — ad — bc — cd + abed)+
+y(abc + abd + acd + bed —a —b—c—d) = 0.
(4)

Wnn:
(22 +y?)(z + A) = Bz + Cy. (5)

W3 ypaBHeHma cregyeT, 9T0 3Ta KyOUKa, MPOXOAUT YePe3 KPYTOBBIE TOYKH.

OTmMmeTuMm Takxke, 9TO OCh Y pU 3TOM OyaeT mapauienbHa mpamon [aycca
npameix [; (em. [1])).

[Iycts Temeps U, U' m V, V' — nBe mapsel Jexamux Ha KyOWKe COIpA-
XKEHHBIX TOYEK. TOrga 3 TeOpeMbl 0 TPeX Mapax TOYEK CJAEAYET, UTO TOUKU
W u W' nepecedenus UV ¢ U'V' w UV' ¢ U'V, cooTBeTCTBEHHO, W30TOHATD-
HO COTNPAXEHBI OTHOCUTEIHHO TPEYTOJBLHUKA, 00PA30BAHHOTO JIOOBIME TPEMA
73 NPAMBIX [;. 3HAYAT, OHU W30TOHAJIBLHO COTPAKEHBI U OTHOCATENLHO TIETHI-
PEXYTOIbHUKA, T.€. TOXE JeXaT Ha Kybmke. Takum o6pa3oM, TpPETbU TOUKHU
nepecederns npameix UV u U'V' ¢ xkybukoir copnagaoT. ITO yTBEPXK ACHAC
IOMyCKAEeT KPACUBYIO MHTEPIPETAIAIO, €CIN PACCMOTPETh Ha KyOuke (poKy-
COB I'PYIIIOBON 3aKOH.

HamomuuM, 910 Ha 110601 KYOUKE MOXHO BBECTH OMEPAIAIO CAOKEHUA TO-
4ek creayomum o6pasom [5]. Beigennm Ha kybuke HekoTopyio Touky O. ns
MI0OBIX OBYX TO4eK Kybuku A, B maugem Tperwio TOUKy C mepecevdeHus Ky-
Ouku ¢ npaMmon AB, a 3aTeM TPeTbIO TOYKY MepecevdeHnsa KyOUKHN C IPAMOI
OC. 971y Touky u HazoBeM cymMMmou A + B. O9eBuAHO, 9TO BBEEHHAS OMEpa-
n7A KOMMyTaTHBHA. HeTpuBraIbHBIM OKA3bIBAETCA, ITO OHA U ACCOMUATUBHA,
U 3HAYWUT, IPEBPAIIACT MHOXECTBO TOYEK KyOUKM B Ipynmy (OTMETHUM, UTO
YACTHBIME CIYYaAME DTOTO YTBEPK ACHUS ABIAIOTCA U3BECTHLIE TPOEK TUBHLIE
reopemsl [lanna u Iackans).

Teneps, ecan GyHKIMIO conpsxenus o603namTh 1epe3 f(), To chopmy-
JUPOBAHHOE BHIIE YyTBEPXACHAE MOXKHO 3aIUCATEH B BUJE:

a+b=f(a)+ f(b),Va,b. (6)
BwmecTo b B3saB 0 monydaem, 4To:
a = f(a) + f(0),Va. (7)
C mpyrou CTOpOHBI TIpu b = @ MOMYIAEM, UITO:
a+a= f(a)+ f(a),Va. (8)

W3 aByx mociaeaHux ypaBHEHHM CIEAyeT, UTO CONPAXEHHON K 000U TOUKe
kybuku A 6yget Touka A+ X, rge X Takaa Toduka, 4To X + X = 0. OrmeTum
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TaKXe, ITO cepedunbl 0MPE3KO8 C KOHYUAMU 6 CONPANCCHHBIT MOUKAL AEHCA
na 00not npamoti (mpamon laycca HAIIETO YETHIPEXYTOMLHUKA).

Ha puc. 10 mpusemen npuMep TakKoW KyOUKYU U TPOWILIIOCTPAPOBAHA TEO-
peMa 0 Tpex mapax TO4eK.

BriacauMm Teneps, DOpoxk 1aeTcs Ju KyOuka (pOKyCOB KAKUMU-TUOO NPYyTH-
MU 9€THIPEXYTOJbHUKAMU.

JIEMMA 1. ITyemb dorycur mexomopozo dgoticmeennoz20 nyuka 006pasy-
10m HesLIPoHcIeHnyIo (M. €. He Pacnadatowyiocs Ha NPAMYIO U KOHUKY) KyOu-
ky a. ITyemv A, A* u B, B* — dae napbi conpaicenubis mouex wa amoti Kybou-
ke. Toeda Pokycel KOHUK, KACAOWUTCA CMOPOH uemupery2oabruka ABA* B*,
modce aencam Ha Kyouxe o.

[IOKA3ATEJLCTBO. [locraToyno nokasarts, uto ecaiu C' u C* — usoro-
HAJIbHO CONPAXEHHBIE TOYKM B dYeThipexyroiabuuke ABA*B*, to B u B* —
M30TOHAJILHO COTIPAXKEHHBIE TOYKHU B deThipexyroabauke AC A*C*. lencTsu-
TEABLHO, €CJIN DTO TAK, TO MOPOX AEHHBIE 3TUMU YETHIPEXYTOTLHUKAMA KyOUKY
B 0060WX CIy4adX MOJXKHBI IPOXOJAUTH YEPE3 BCE MIECTh TOYEK, a TAKXKe depe3
TOYKM TEPECETIeHNs Map MPAMBIX, MPOXOIANINX UEPE3 COMPAKEHHBIE TOUKU
(manpumep, AB u A*B*). Otux Touek Goabme 10, a wepes 10 Touek, je-
KAIIAX HA HEBBIPOXKJEHHOU KyOWKe, HE MOXET MPOXOAUTH HUKAKAA APYyrasd
kyOuka. [lanee ot mapwer (A, A*) m (C,C*) amanormvso mepexoamm K mape
conpsaxenubix Touek (C,C*) u (D, D*). A 5Tto u Tpebyercs.

Urak, mycTs man deTwipexyronbHuk ABA*B* u aBe M30roHaIbLHO COMPS-
xkeunnle Touku C' u C*. Ham mano mokasarh, 9To B m B* — M30roHaAIBLHO
CONIpAXEHHBIE TOYKM B deTwipexyroabuuke ACA*C*. Pasencrsa ,BAC =
= C*AB* uw /BA*C = ,C*A*B* creayioT u3 uzoroHaibHOCTH TO4YeK C
n C*. [lna poka3aTeabCTBa APYTOTO PABEHCTBA AOCTATOYIHO MOKA3ATh, 9TO
+ACB* + JA*CB = 180° (cm. puc. 11). Ho »ro, oueBmano, crenyer wus

B

A*

Puc. 11.
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TOr0, 4T0 mpoekiuu Touku (' HA CTOPOHBI YETHIPEXYTOJbLHUWKA JEXKAT Ha
OMHOM OKPYXHOCTH, & CyMMa YIJIOB MPOTUBOMOJOXKHBIX BEPIINH BINCAHHO-
0 4eTBIPEXyrOJbHUKA PaBHA PA3BEPHYTOMY YIIY.

OnumeM Tenepb HEKOTOPBIE MHTEPECHBIE YACTHBIE CIydan KyOuKu poKy-
COB.

Ecau 1BOMCTBEHHBIN IMy9IOK COACPXKAT OKPYXKRHOCTb, TO KyOMKa (v ©MEeT
caMONepeCcevIenne B IMEHTPE 2TON OKPYXHOCTHU (HeHTp I OKPYyXHOCTH COTpA-
xeH cam cebGe, Tak 4To Touku A m f(A) crpedaorcay B ). Ecim Takux
OKPYXHOCTEH nBe, TO KyOuka OyIeT MMETh ABE TOYKH CAMOIEPECETICHUd, a
5TO 3HAIUT ITO OHA PACTAAAETCA HA MPAMYIO U OKPYXRHOCTH (puc. 12).

Puc. 12.

B cayuae, ecim Takasa OKpPYXHOCTH ONHA, TO MOJyYeHHaA KyOumka OymeT
TaK HA3BIBAEMOU CTPOdOmAOoN — 06pPa3zoM PABHOCTOPOHHEW TUMEPOOIBI IPU
MHBEPCUU C NEHTPOM Ha Hell [4]. A uMeHHO, MyCTh YeThIpe IPAMBIE KACAIOTCA
Hamen okpyxuHocTu B Toukax A, B, C' m D. Torga cepeawHbl BCEX OTpe3-
KOB C KOHIJAMH B DTHX TOYKAX, TOYKHA MEPECEICHUA MPAMBIX, IIPOXOIAIINAX
9epe3 mapel TOYEK (MCKI0Yas, KOHEIHO, CAMU TOYKM), a TaKXKe LMEHTD Ca-
MOU OKPYXHOCTH JIeXKaT HAa paBHOCTOpOoHHeN runepbore (cum. [1]). [Ipuuem ee
ACUMIITOTHI Oy Iy T MapaIeIbHBI OUCCEKTPUCAM YIIa, 0OPA30BAHHOIO MIPAMBI-
vu AB u CD (wmm 10601 APYrOW AHATOTUIHOUW MAPOU, ITO, KAK W3BECTHO,
HE BaXHO, puc. 13).

MocTaTovHO MOKA3aTh, 9TO UHBEPCHBIE 06PA3hl DTUX TOYEK OTHOCUTEIb-
HO ONMCAHHOW OKPYXHOCTH JEeXaT Ha KyOuke (pOKyCOB, a WHBEPCHBIN 00pa3
Touku MUKeIsa 9eThIpex NPAMBIX JeXUAT Ha Hamen rumnepbore. [lencTBurensb-
HO, PACHOJOXUM HAYAIO KOOPAWHAT B IeHTpe uHBepcuu. Toraa KoHUKA, TIPO-
XOOAMAA 9€PE3 3TOT HEHTP W OTIWYHAA OT OKPYXHOCTH, OyJIEeT 3a0aBATHCA
ypasaermem Ps(z,y) + Pi(z,y) =0, rae Py, P, — 0qHOPOAHBIE MHOTOIEHEI,
COOTBETCTBEHHO, MEPBOM W BTOPOU CTemeHu. IIpu MHBEPCUM OTHOCHTEILHO
eIVHWIHON OKPYXHOCTY 3Ta KOHUKA TEPEUAET B KPUBYIO TPETHETO MOPATKA
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Puc. 13.

Py(z,y) + Pi(z,y)(2? + y?) = 0. Hago gokasaTh, 9TO 3Ta KPUBAad MMEET C
Ky6ukon ¢poxycos 10 o6mux TOYEK U, CIeJOBATEILHO, OHU COBIAJAIOT.

[lna MOKA3ATETBCTBA BOCHOMAL3YEMCA JEMMOU, KOTOpPad WHTEPECHA CaMa
no ce6e M OTHOCHTCA K IMy9IKaM, He O0A3ATENBHO CONEPKAIINM OKPYKHOCTb.

JIEMMA 2. IIycmb dan wemwvipercmoponnuk, 006pa3zosannvit npamvimu I;,
1=1,2,3,4. Toeda npoexyus mouku nepecevenus 08yxr duazonaset na mpe-
Mblo AEHCUM HG Hawel KybuKe.

HOKA3ATEJILCTBO. [aga ymo6cTBa pacCMOTPUM CUTYAIIUWO, M300paKeH-
HYIO Ha puc. 14. YcaoBue, 9T0 Ipoekuy TOUYKY () Ha CTOPOHBI YETHIPEX YT Ob-
HUKA JEeXAT HA OJHOU OKPYXKHOCTHU, PABHOCHILHO TOMY, 9T0 LAQFE = ,CQF.
[l moxa3aTenbCTBa TMOCIEAHENO MOCTATOYHO MAOKA3aThb, ITO mpambie AC,
QFE, QP u QF 06pa3yioT rapMOHUYECKYIO YETBEPKY .
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[Mocaennee paBHOCHIBHO FADMOHUYHOCTH deThipex Touek F, P, F'| R (rge
R — Touka nepecevenua EF u AC). A 5170 paBHOCUIBEHO TAPMOHUYHOCTH TO-
qek A, G, C, R (G — Touka nepeceuenus AC u BP). 10 XOPOIIO N3BECTHBIN
(JaKT, KOTOPHIN JETKO MOIYIUTh, 3aMACAB TeOpeMy UeBbl I TPEyrolbHUKA
ABC u Touku D, a Takxe Teopemy Menenas nas tpeyroabauka ABC u
npamon EF.

Bepuemcs Temeps k maBEpcHOMY 06pa3y runepboibl. JIerko moHATH, 9TO
MMEHHO B TOYKW, YKA3AHHBLIE B JEMMeE, TIEPEUAYT TOYKA TEPECETICHU TUATO-
Hanen npu uHBepcuu. CepeauHbl OTPE3KOB MEPEXOAAT B TOYKHU MEPECEICHU
KacaTelbHBIX B UX KOHIAX. Tak MbI yxe Hamuu 9 Togek. Ocranocs pazobpaTs-
csa ¢ o6pazom Touku Mukens, KoTopas, Kak OBLIO CKA3AaHO BBILIE, JEXUT HA
KyOuke QOKyCOB (CM. BBIBOJ yPABHEHUA KyOUKM).

PaccmoTpuM OKpyXHOCTH, OMUCAHHBIE BOKPYT YETHIPEX TPEYTOIBLHUKOB
YeTHIPEXCTOPOHHUKA, 06GPa30BAHHOTO KacaTeabHbiMu B Toukax A, B, C u D,
KOTOPBIE TIepecekaoTca B Touke Mukens. O6pasbl 5TUX OKPYKHOCTEN TP UH-
BEPCUU MEPEUAYT B OKPYKHOCTH AeBATU TOUeK Tpeyroasuukos ABC, ABD,
ACD u BC'D. 3ameTum, 9TO CEPEIUHHBIA TPEYTrOALHUK Tpeyroabauka ABC
TP CUMMETPUM OTHOCUTENLHO TeHTpa Taxectu ABCD mepexomuT B Tpe-
yroabHUK, 00pa3oBaHHbIl cepeauaamu otpeskos DA, DB, DC, onucannas
OKPYXHOCTH KOTOPOrO MPOXOAUT depe3 menTp okpyxuoctu ABCD. Creno-
BaTENbHO, BCE UETHIPE OKPYXKHOCTHU [EBATH TOUYEK MPOXOJAT Hepe3 TOUKY,
CUMMETPUIHYIO IEHTPY OKPYKHOCTHA OTHOCUTENBHO [EHTPA TAXKECTH eTHI-
pexyroasauka ABC'D. OTOT NEHTD TAKECTH ABIAETCA MEHTPOM PACCMATPHU-
BaeMOU PABHOCTOPOHHEN IMIepOOJBl, TaK OEIAT IOMoJaM 6olee OTHOU ee
XOpAbl. A 3HAYMT, OOIIAA TOYKA OKPYKHOCTEU, ABIAIOIIAACA 06pAa3OM TOU-
ku Mukens, mexuT Ha runepboe.

Kak caencrBue, MOXHO OTMETUTB, YTO KacaTelbHBbIE K KyOuUKe (POKYyCOB
B IEHTPE OKPYXHOCTHU ABOUCTBEHHOrO MYYKa NEPIEHAUKYIAPHBL. [lencTBu-
TeIbHO, KaCATeMbHBIE K CTPOGOUIE B ABOMHOU TOUKE SBIAIOTCA MOJAPAMU
OTHOCUTENbHO OKPYXHOCTU OECKOHEYHO yIAJeHHBIX TOo4YeK runepOombl. Tak
Kak runep00aa paBHOCTOPOHHAA, DTH MOJAPHI MEPIEH UKYIAPHBL.

MN30rOHAJIBHOE COIPAXKEHUE B MHOTOYTI'OJIbHUKAX

Paccmorpum Teneps maTmyronabHuK. W3BECTHO, UTO CyIIECTBYET €IUH-
CTBEHHAA KOHWKA, KACAIOIIAACA er0 CTOPOH. POKYCHI 5TOU KOHUKM OGPa3yioT
C€IVMHCTBEHHYIO ITapy U30I'OHAJBHO COIPAXEHHBIX OTHOCUTEJIBHO INATUYTOJb-
HUKa TOYEK. ECJII/I BIIMCaHHAA KOHUKA — OKPYXHOCTb, 3T TOYKUN COBIIAJAAI0T.
Ecau 06e TOYKM KOHEYHBI, TO UX MPOEKIWU HA CTOPOHBI IATUYTOJBHUKA, Jie-
XKAT HA OMHOU OKPYXHOCTHU. Kcam xe ogHa n3 TO4YeK OECKOHEYTHO yIaJeHHasd,
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T. €. BOMCAHHAA KOHUKA — Mapabona, TO TpoeKuu GOKyCa dTON mapaboabl Ha
CTOPOHBI JIEXAT HA OJHOU MPAMOMN.

[l MHOTOYTOJBHUKA C 9UCJIOM CTOPOH, OOIBIIUM 5, M30TOHAIBLHO COIIPS-
XKEHHBIX TOYEK B O0IIEM CIydae He CymecTByeT. VIcKiaoYeHneM ABIAeTCI MHO-
FOYTOJBHUK, CTOPOHBI KOTOPOI'0 KACATCA HEKOTOPOU KOHWMKU. [lna Takoro
MHOTOYTOJbHUKA, KAK U A IATUYTOJbHUAKA, CYyIIECTBYET €IUHCTBEHHAS Ma-
pPa M30TOHAIBHO COMPAXKEHHBIX TOYEK — (POKYCHI BIMCAHHOU KOHUKH.
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