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lMouemy poamancs «Yeprexu
Ha necke»? KoHewHo ke mortomy,
9TO UMS ApPXMMEAA SIBASIETCSI CH—
HOHMMOM TAAQHTAHBOCTH, npeAaH —
HOCTH HayKe, IPHMEPOM CaMOOT —
BEPIKeHHOI'0 M GECKOPLICTHOTO CAY —
JKRenws npodeccHu, Aeay KU3HU.

Eme — mnotomy wro xsaraer
Opermteit B HauleM NOHMMaHWH (MAM
HEAONOHMMAaHWH) POAM ApxXmmepa,
el BKAGA, Hanpumep, B TEOMETPHIO
— BBICOK, BEAMK, yHMKaAeH!. A
3HAYMT, MBI, IIOTOMKH, [IOKa He
CKasaAM MHOIMX (MOXKeT ObiTh, M
TA@BHEIX) CAOB GAAropapHOCTH, KO —
TOPEHE GOAee BCEr0 HYKHEI HaM
CaMHUM.

U Bce xe, B epByIo OuepeAB, Ty KHHTY BHIZBAAO K JKH3HH BOC —
XHIICHHE ABTOPOB MHPOM reOMETPHH ApPXHMEAQ, IOTPY3HBIINCEH B
KOTOPBIA, OHM, C TPENEeTOM W DaAOCTHEIM M3YMACHHEM, BIIUTEIBAAH
H35eCTBO, KpacoTy, CTPOrocTb AOKa3aTeALCTR.

OugyTiAn TecHefuIyIo CB3L reoMeTpuM APXHMEAA C CerOAHSIIIHEt
WKOABHOH reomerpueit!

Monemuory BoAmeGHas CB3ylOmas HUTL BPEMEH CTaAa CHUIMBATL
AABBI KHHTH, KOTOPYIO MBI BLIHOCHM Ha BAlll CYA, AOPOTHE 4uTaTeAu!

CraxeM AOGpEIE CAOBa B aApec HidareAscrsa «DaxT», aKTHBHO u
BAArocKAOHHO COCOGCTBOBABIIETO BLIXOAY KHHUIH B CBET.

ToGaaropapim 3acAykeRHOrO yumreas Yxpannust M.A. Kymrmpa,
()GPBTMBUJEFO Hale BHHMaHWe Ha Ba)XHOCTbE W KpacoTy HEeKOTOPhIX
AeMM ApxuMepq, OGOAPMBINErO Ha HAIMCAHMe STOM KHUIH... 7

CKa)xeM CAOBa MPH3IHATEALHOCTH HAWIMM KOAAeraM — M.B. My —
XaianK W A.A. LllaMOBHYY, ¢ KOTODHIME MHOTOKPATHO OGCYRAAAMCEH
sapaun keuru. He s3abyaem noBaaropaputs i ywammxcs Pycanos-—
CKOro aunes, B mnepryilo ouepeab A. Kapawouenko, C. fkopaesa,
E. Ceucrynosa, B. Cuaskuna, A. IllanoBana, MOACKasaBIIMX psip
HMHTEPECHBIX 3aAa4 A YEPTeKEH Ha IeckKe.
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BCTYIIAEHUE

«Apxuseda bosie xBaiam, uest HUmaom,
bousue Bocxuualomes UM, Hea noHumaom
ezo.n

A. Taka

UYro Mer 3Haem o XusHu Apxumepa? Becema HemHoro!.. Yro po—
AMACS B HeGoraToli cembe OKOAO 287 ropa Ao H.3. Yro ofyu€arca B
ArexcaHApHH. Ag, IOXKaAyi, TO, 4TO B BO3pacTe Goaee 70 AeT pyKO—
BOAMA B TEUEHHH ABYX AeT oGoponoii poarsx Cupakys Ha ocTpoBe
CHUHAMS OT PUMCKHX BOMCK, BO3TA@BASIEMBIX Mapuearom. A AdABIe?
A AaABLIE — AGTEHABI, ACTEHARL Aerespst!.. KoTopsie CBHAGTEABCT —
BYIOT TOABKO O TOM, 4TO Apxumep, OBIA AMTHOCTEIO AereHpapHO#!..

Ho KakuM OH GbIA 1eAOBEROM? i

Kak eMy yAGAOCE TO, 4TO €My yAaAOCk?

BoT 3T0—TO BCSIKMil pa3s YCKOAB3aeT, OCTAeTcss HeKUM TAWHCTBOM,
HepaspemuMon 3arapKoi AAst TOTOMKOB.

Kak MOAy4MAOCH, YTO HE3HATHBIA IOHOWIA APXHMEA [omar B
AASKCaHAPHMIO — CaMOe SAMTapHOe yueGuoe 3aBeaeHUe Danapsi?
MoxeT GBITE TOTOMY, 4TO Lapk TuepoH yBUAEA B ADXHMEAS Gyay —
WEro TAAQHTAMEOTO WH)KEHepa AAT OGOPOHKL YTPaBASEMOTO MM O —
poaa?

TpOyYHBIIHCE OKOAO ABAALATH AeT B ANEKCAHAPMH, AOCTHTHYB
CepEeSHBIX YCTIeXOB M IPH3HAHMA, APXMMEA MPEPLIBacT CBOM M3BI—
CKAHHS ¥ BO3BDAIIAETCA HA POAUHY. UTO 3aCTABMAO YHEHOIO B pac—
1BeTe TBOPYECKHX CHA MOKMHYTb Xpam Hayku? TpeGosauue Tuepona
BO3BpAlATh AOATH? BosmokuO. Tak MAM WMHaye, ApXuMep mOcAe
BO3BPALIEHMs COOPYIKAeT MAlIMHEL AASL OBOPOHBL rOpPOAA TIPH AI06O¥H
ocape — C CyIIH U C MOPS, B GAMKHEEM GO0 ¥ B AQABHEM.

KakuM BHIAGIOIAMCS BOGHHBIM HHXKEHEPOM HAAO OBIAO BHITH,
4TOGLI BHIMOAHHTE Bee 370! Aa Tax yCTelHo, YTO COYCTSI MHOTO AeT
PHMCKHIi IOAKOBOAL] C TOPEUBIO MPOHSHECET: «4T0 3K, IPHAETCS HaM
IPEKpaTHTE BOWHY IPOTHB reoMeTpa, KOTOpEIiA... ceGe Ha MOTexy, HaM
Ha 1030p, TOAHUMAET BBEPX CYAR C MOPAL...»

Mor AM TIpH 3TOM ApXMMep cumTaTh HeOAArOPOAHBIMY, HU3MEH —
HLIMH 3aHATHSI IOAOGHOTO POAQ, Kax noaaraeT [TAyTapx (HOCKOABKY —
A€ HHKaKuX counneHnit 06 3TOM ApXUMeA HE ocraBua)?
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Cumraem, uTo Her, 60 MPEACTABASICTCS MaAOBEPOATHEIM TPAaKTaT
ApXHMeAa, HanpaMep, O MalMHaX, GpOcalomMX CyAa Ha CKaAbl,
NOAHHMAIONHX 3TH CYAQ KPIOubAMH. BeAb 3T0 BOGHHas TailHa, ceK—
perHeie Matepuansl... M, ecan npas [Mayrapx, TO KaK mpy 3TOM OHITE ¢
BUHTOM ADXMMeAQ — MPEANIECTBEHHUKOM BCEX NMOCAGAYIOUIMX BHH —
TOBBIX ABHTaTeAei ?

Aomeamue A0 Hac cOuMHEHHs ADXHMEAA — TakKyKe HEeKOe TauH—
CTBO. PSIA M3 HUX HAaNMCaHBl B BUAC IOCAGHMIA APY3BSIM —MaTeMaTH —
KaM ¥ HAYMHAIOTCS NPUMEPHO TAKMMH CAOBaMH: «APXHUMEA [PHBET —
crsyer Aocudesi!»

B HeKoTOpBIX Tpakrartax roBOpUTCs 06 OTKPBITHSAX, HO He AZETcs
AOKA3aTeALCTB, AAGEI «KaXKALI MaTeMaTUK MMEA YAOBOABCTBHE Ca—
MOCTOSITEABHO [OAYYHTE 3TOT PE3YABTATY.

BanuMasich NAOMaAAsSME HM oGBeMaMu, ApxuMep u306per METOA
MCYEPIBIBAHMSL, HeM NPEABOCXHTHA [OSBAGHHE MHTETPaABHOTO HC—
uucAenus B paborax Helotona u AeitGuuna!l Kak morao cayumrecs,
UTO €r0 MAEH OIEepeAMAU BpeMmst Ha 19 cToaeTuit!

«BuuMaTeABHO uMTas COYMHEHMs APXHMEAa, NepecTaeris yAMB —
ASITBCS BCEM HOBEHIIMM OTKDPHITHAM reoMerTpun.» (I'.B.Aef6ruy).

B coxpanupmemes counnennn «[Icammur» («Mcancaenne meckay)
Apxumep aAaer cnoco6 06O3HaYeHMs1 OYEHL OOALIIMX uucer. M B
PesyAbTaTe BRINMCAGHHI MPUXOAMT K 3aKAIOYEHHIO, UTO THCAO IeC—
UMHOK, KOTOpble MOrAM Obl 3anoAHMTE BceaeHHyio, He npeBbimaer
10%. B To BpeMst 0GpaujaTLCs € TAKMMH YUCAaMu!

BHOBbL AapAMM CAOBO ApDXMMEAY: «... 3TH Beld MHOJKECTBY AIOARH,
He 3aHMMaBLINXCS MaTEMaTHKOW, MOKaXKyTCst HeBeposTHeiMA. Ho Te,
KTO B 3TOM KO —HTO MOHMMAET H KTO IPOCACAMT M3AOIKEHHEBIE CO—
0OpaXkeHusi O pacCTOSHMAX 1 BeAmumHax 3eman, Coanua, AyHEI u
Beeit BeceaeHHOM, B CHAY AOKa3aTEABCTBA YGEAATCS B CHIPaBEAAHBOCTH
2TOTON,

Kak xe Beanmka OblAa Marms AMYHOCTH ADXHMEA@, 4TO, CITyCTst
NOATOpa CTOAeTHS nocae ero ruGea, Mapk Tyaamit Llunepon —
PHMCKHIT Opatop, (PMAOCOd, MOAWTHK — DPa3LICKHBAET MOrHAY Ap —
XUMEAQ 10 BEIGHTHIM Ha MOMMABHOM KaMHe Iapy M LUAHHAPY. C
KAKMM MOYTeHHeM M BOCXHMUIEHHeM roBOpHT LIMuepon o myxe Da—
ABABL, «OTAMYABIIEMCS HanboAee TAYGOKHM YMOM», KOTOPbiA «GhIA
[OPAOIIEH PAAOCTAMH M306PeTaTeABHEIX YCTPEMACHHI — 3THM Hau —
AYyHIIAM HacAaxAeHueM Ayun!.»

Muorue counnenus Apxumepa yrepsHsl. Ho Muorme w coxpanu —
AMCH CHycTst ABaAUaTh ABa croaetus! [lo Tomy, kak GepexHo o6pa—
IAAWCE C HUMH CPEAHEBEKOBEIe apabckue MaTeMaTHKH aAb— Bupymmu,




[image: image7.jpg]Uepmexu na necke

aby ubn Cuna, Cabur ubH Koppa u ApyTHe, HEALSs HEe 3aMeTHTH HX,
B AYYIIEM CMBICA® CAOBA, IPEKAOHEHHUA Mepea uMeHeM Apxumeaal..

Aa ¥ c caMumm TPyAAMH ApXMMEAA MPOMCXOAST TaUWHCTBEHHbIE
Bemn. B 1906 roay parckuit puroror u MarematHi M, leiiGepr, nzy —
Jas mepraMeHT u3 6uGAMOTeKRH MepycaAMMCKOro MOHaCTEIps, 06Ha —
PYXRHA MOA GoAee MO3AHMM TEKCTOM MOHAXOB TOYTH CTEPTHI ADEB—
Herpeveckmii Tekcr. M 910 Geia Tekcr Apxumepal B atom Tekcre,
MOMHMMO H3BECTHBIX COWMHEHMil, OKa3aAOCh M OYEHb BaXKHOE, CUM—
TaBIIEeCs yTepsHHHIM — «MeToA». BHOBE, M3 rAyGMHEI BEKOB, MEI
CABLIIAM TOAOC ApxuMepa: «HeKOTOphIe BONPOCHE! BBIICHUAMCE AAS
MEHs CHavaAaa C NOMOIBID MEeXaHHYeCKOrO MeTOAd, MOCAe 4Yero Mx
Hap0 GBIAO AOKasaTh reomerpuyecku. V60 mccaepoBanue yrnomsiHy —
TEIM METOAOM HE MOJKET AATh MOAAMHHOIO AOKa3aTeAbCTBa. OAHAKo,
Ppa3yMeeTcs, Aerie HaHTH AOKa3aTeALCTBO, €CAH CIEpBa ¢ MOMOMIBIO
3TOr0 MEeToAa MOAYYEHO HM3BeCTHOe NPEACTaBAeHHe O BOIpoce, ueMm
HCKATh AOKasaTeAbCTBO, HE 3Has 3apaHee, B 4eM CyTh AeAa.»'

U Bce xe, xem Goree Beero Gbia Apxumep? TardHTAMBEIM yue —
HeM? Beiparoniumest MexaHukoM? 'eHMaABHEIM 3allUTHHKOM CHpa—
Ky3? ApeBHHE MaTeMAaTHKH HashlBaAM ero BEAMKUM TEOMETPOM!
HasoBeM ero Tak u Mel, IIOCKOABKY pedb B KHMre TOMAET O reoMer—
PHUECKHX U3BICKaHWAX ADXMMEAA (KOHEUHO AaAeKo He 060 Beex, 3a
MPeACAaMHM KHMIM OCTaHyTCs ero paboTEl O MpPOCTPaHCTBEHHBIX
¢urypax, 0 BCeBOSMOXKHBIX KPHBEIX K APyrHe). Peun no#aeT 06 ane —
MEHTAPHO¥H reOMETPHH, B YaCTHOCTH, O MAGHHMETPUH.

ApXHUMeA, KaK W APYIMe APeBHerpedecKHe reOMeTphi, BBITOAHSA
CBOM YEPTEe)XH Ha MOCHITaHHOM MMeCKOM AOCKe (sufuuke). MHOTAa, ars
yAOBCTBa, 2TOT AWMIEK C MECKOM CTaBHACS Ha cTOA. BOT Orkyaa
Ha3paHue KHHUrH: «JepTeH Ha mecke».

1leHTpaAbHOE MECTO B HAlEM Da3roBOpe 3afiMeT yHHKaAbHasl 1Mo
reoMeTpuuecKkomMy Marepuary «Kumra aemm» Apxumepa. Peurenus,
KOTOpEIe BYAYT MPeANOIKeHEl — B GOABLIeH 4aCTH COBPEMEHHE!, pexe
— peleHHusT apaGCKuX MaTeMaTHKOB. M COBCEM PEAKO — aBTOPCKHE
pemeHus APXMMQAE, TMOCKOABKY ITyTh, KOTOPBIM OH IIEA, B TMOA&B—
AsouieM GOABLIIMHCTBE CAYYaeB, HEM3BECTEH YGAOBEYECTBY.

U 210 — eme opHa TaiHa ApxuMmepal..

! MeTopy ApXuMeAa MOCRSIeHa rAaBa 15 ITOM KHUTH.
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«CBOMCTBO AOMAaHOHW AMHMM B Kpyre» — TaK HashlBaeT TeOpemy
Apxmumepa apaGCcku¥  MAaTeMaTHK aab—BUMPYHH, B 4bMX IEpEBOAAX
AOIIAM A0 Hac HeKoTopsle paGoTel Apxumeaa [3]. Mmenno c
nomMousio Teopemsl Apxumepa anb—BupyHu BeiBeA B XI Beke B
TpakTare «O HAaXOXKACHMH XOpPA Kpyra» psiA TEOPeM, PaBHOCHABHBIX
OCHOBHEIM TPUTOHOMETPHIECKMM (hOPMyAaM.

Aomealmas A0 Hac B TpPyAax aAb— BHpyHM TEOPEMA APXHUMEAA
BBIPASIAGAQ TaK:

B gyry BRUCAGRA (BY3BEHHAA AO— Pucl

manas. Aoxazams, wmoO nepnengu—
KyAsp U3 CepeguHbl gyru Ha A0—
MaHyl0 geaum ee nonoAam (puc. 1).

YeAoBEYECTBO, K COXKAACHHIO, HE
3HAeT, Kak AOKa3plBaA Teopemy cam
ApxuMeA — AGAGKO He BCEe ero TPyABl
COXpaHeHbl. BroAHe BO3MOXHO, 4YTO
OAMH M3 M3BECTHEIX CETrOAHS CIOCOGOB
ABASIETCS aBTOPCKHM, Ham  xe
HPEACTABASETCS BaXKHBIM [IPEAACIKHTE
uynTaTeAsM COBpeMeHHyIo (opmyAn —

POBKY TEOPeMEl APXMMeAd, HECKOABKO CIOCOGOB €€ AOKasaTeALCTBa,
a TakxKe NPUMEHeHHe T. APXUMEAa B PasAMYHOTO POAA 3apavax.

Hrak,

TEOPEMA APXMMEAA
Tpeyroasnux ABC Bnucan B OK—
pyxnocmp. Touka D — cepegquna
gyru CAB, K — npoexyus D na
cmoponry AC. Aokaxume, wmo:

CK=AK+AB.
AoxazareascTBo.
Cnocob6 1
(apadckue MaTeMaTHkH, X BeK).
Oraoxxum KN=KA (puc. 2). Torpa
L =42 £L2=/3— oueBupHO. Ll=/4 —
BIIMCaHHBIE, OMHPAIOTCH Ha OAHY AYTY.

D Puc.2|

o
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Ho /4= /5 — BnucaHHbIE, OMHPAIOTCS Ha PaBHEIE, IO YCAOBMIO,
AyrH. 3uaunt, BE mapameren AC (Tak Kak £5=/3). Toraa AyTH, a
smauur u xopast AB w CE — pasum. Ho CE=CN, 3uawur,
CK=AK+AB.

Cnocob 2.
TTposepeM DG napaaeasto AC (puc.
3). Toraa ADGC — paBsHOGOKas

Tpamenyus U AK=CT. W3 paseHcTBa
Ayr DA u CG caeayeT paBeHCTBO AyT
DG u AB, a, craro GwiTh, U COOT—
Bercreylomux xopp: DG=AB. Ho
DG=TK, Torpa OYEBMAHO, 4TO
CK=AK+AB, urto u Tpe6oBarOChH
AOKa3saTb

Bapaval. AoKaxHTe, YTO HPOEKUHA AHAMETPA OMHCAHHOH OKPYX —
HOCTH, IIEPIeHAHKYASPHOIO ITePBOH CTOPOHE TPEYTOAbHHKa, Ha 1P —
MYI0, COAGPKAUIyI0 BTOPYI0 CTOPOHY, PaBHA IO AAHHE TpeTser
cropoxe.

Puc 4 Aoxaszareascrso. [lycte DW  —
A

AMGMETp  OMMCaHHOR OKPY>XHOCTH,
NEepPHeHAMKYASPHBIA  CTOPOHEe BC=a
(puc. 4). DK u WT — nepleHAUKY —
ASIPHl M3 KOHIOB AuMameTpa Ha AC=D.
Tpebyerci AOKasars, 40 TK=AB=c *
Tlpoaaum WT A0 mepecederus ¢ OK—

pyxHocthio B Touke G. Toraa DG
napaaeaed AC (r. k. LDGW =90° —

ormpaetcst Ha auametp) u DG=AB=¢

T0 ectb TK=c¢, u9TO M TPeGOBaAOChH

AOKas3aTh.

3apava 2. Hadanre arussl orpeskos CT u AT B 3apade 1.
Pemenue. [Tockoabky CT=AK (puc. 4) u 10 TeopemMe ApXuMeAa

CK=AK+AB=25E 10 AT=CK= 1’%

bac' VBE=T
4\

CT=AC—AT=b—

3apawa 3. BuccekTpHca yraa A TpeyroAbHHKA ABC nepecexaer
omHCaHHYIO OKPYKHOCTS B TOUKe W. AoKaxure, 410 b+cs2AW .

10
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Aokasaterscto. B mpsmoyroasHom Tpeyroasmmke ATW (puc. 4)
b+c

Kkarer AT we Goapme runorteHysst AW. Ho, nockoabky AT=
(3apaua 2), To HepasercTBO b + ¢ < 2AW p0Ka3aHO.

Japaua 4. Buccextpmca yma A 1peyroasmmka ABC nmepecexaer
ONHCAHHYIO OKPYXKHOCTE B TOYKe W. AOKaXHTE ClIPaBeAAHBOCTE

Qopmyasr: AW = .50

2cos
2

Aoxasareasctso. INockoasky AW (puc. 4) sBAserca GHCCEKTPHCOH
YPAa A, TO U3 NPSIMOYTOABHOTO TPEYroAbHHKa ATW Haxopum A WA
AW = AT _ b+c ;
A
cos=—' 2cos—
2 2
Bapava 5. Mz 1oukm W, Kak H3 Hextpa, paauycom WA nposesera
OKPYAKHOCTE, nepeceKaronfas IpOAOIKeHHs cropor AC n AB B tog —
Kax E m F coorsercrBenno (puc. 5).
Aoxaxure, wro CE = ¢; BF = b,
AoxaszareascrBo. Onycrum meprnen—
AURyAspet WT u WZ sa xopast AE n
AF. Tak xak AW — Guccexktpuca yraa
A, 10 WT=WZ TlepneHAUKYAsp Hu3
1IGHTPa OKPY>KHOCTH Ha XOPAY ACAHT
ee momoaaM, 3Hayur AT=TE n

AZ=ZF. Ho, no sapae 2, AT=2 ’2’ £

3Haunr, AE =AF =bh +c Ho AC= b
n AB=gc,

worpa CE = cu BF = b,

3apava 6. PasHocroponmmi Tpey—
roasrnk ABC Brmcan B OKpyXHOCTE. X
~ IpOH3BOABHAA TOYKa Ayri AB ok —
PYKHOCTH, He coaepkamer Touku C.
Aoxaxnre, wro XA+ XB= XC (puc. 6).

AokasareascTBo. /2= Z1=60° (Bnum—
CAHHBIE, ONMPAIOTCS Ha OAHY AYTY).
TOraa B IPSIMOYTOABHOM TPEYrOABHHKE
ATX xarer TX paBeH MOAOBHHE I'M—
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norenysst XA: 7X =%. Ho, OpHMEHMB pe3yAbTaT 3apaud 2 K

ACXB, noayamw: TX = Z‘%@, otkypa XC = XA +XB.

3apava 7. [Toctposre TpeyroabuK ABC [0 CAGAYIOIHM IAEMEHTaM:
a A b+c

Ora ppeBHsA 3apaua, NO  YTBEPXKAeHMIO aAb—Bupynn [3],
npuHaareRuT Meneaao (I Bek H. 3.), KOTOpHIH ee (opMyAHpOBaA
TaK: B AQHYIO AYTY BITHCATH ABY3BEHHYTO AOMAHYIO 38AQHHOMN AAHHBI.
Pewenue aas—Bupyru. Ha orpeske
BC=a n yrae A CTPOMM CErMeHT.
OTmevyaeM TOUKYy D — CepepuMHy AyrH
CB (puc. 7). Ha DC, xak Ha ama—
MeTpe, ONUCEIBAGM OKPYIKHOCTb M U3
Toykn C  pacTBOPOM  LMPKyAs

CK=b+1:

(mo Teopeme Apxmumepa)

AeraeM Ha Heir 3aceuky. [Tpopaus CK
AO nepece4eHns c CEerMeHTOM,
noayunm 1. A. Tpeyroasuux ABC —
HMCKOMBIH. B mporecce mMccAepOBaHUA
oﬁﬂapyme, uToO 3apava MOXeT
HMMETb ABA CHMMETPHYHBLIX pPEIICHUS;
OAHO pelIeHHe; B MOJKET He MMeTh perrenuit (upu b + ¢ < a).

3apava 8. B u C — ghukcupo—
BaHHEIe TOYKH OKpyiKHOCTH, 10
KOTOPOH IIPOH3BOABHO Mepeme —
maercs Toyka A. Towka K —
cepesura Aomaror CAB. Had—
AHTE  IEOMETDHYECKOe  MecTo
rovex K.

Pemenne. [lycre K; — TOuKa
uckomoro TMT. ITycrs Du W —
CepeArHBl COOTBETCTBEHHO BEp —
XHel M HWKHe#H Ayrn BC (puc.
8). Ha DB u DC, na BWu CW,
Kak Ha AHaMeTpax, OHHUIeM OK—
pyxHocrH. [To Teopeme Apxu—
Mepa Bce Toukm  K; Gyayr

Puc.8|

12




[image: image12.jpg]T uaba 1. lleopesa Apsumeda

pacnoaaraTees Ha Ayrax /y M /5, PacrnioACKEHHBIX B BepXHeil 1o —
Aymnockocts mpamoit BC, u ayrax /3 m /[, — B HIKHeR
noaymockocrn. Urak, uckomoe TMT — o6beAHHEHHe HYeThipex AYT:
hy Iy lgmly.

3apava 9. Tpeyroasmnx ABC sroicas B oxpysxuocts. D — cepejnra
Ayrit CAB (puc. 9). DK —

nepnerankyrsp ma AC. M, — Puc9)|
cepeanra croporsr BC. /oxa—
xwire, wro KM, mapaiieasra 1,
(1, — Guccextpuca yraa A) .
AoxazateascrBo. U3 rtouku B
NpoReAem ! mapaareabHo I, A0
IePEceYeHHsl C IPOAOAKEHHEM
AC » Touke E  Herpyano
nokasars, uro AE=AB=c Torpa
CE=b+c Ho no Teopeme

b+c. Torpa c

Apxumepna CK=

KM, — cpepHsii AuHMS B
TpeyroabHuke CBE, TO ecTh
KM, || ¢ v awaunT, KM, I e

Puc.10] 3apava 10. Aokaxnre, uro KL, (puc.
D N 9) peanr mowaas rpeyroasinka ABC
nornoaam.

A

Tlpeaparaem  AoOKasate oTOT  (hakt
CaMOCTOSITEABHO, BOCIIOAL30BaBLINCH
TeM, uro MmepmaHa AM,  aeaut
TAOLaAL TPEYTOAbHHKAE MOMNOAaM, a
TakK)Xe CBOWCTBOM PpaBeHCTBA [MAO —
IaAeH eyrOABHHKOB, MPMAETAIONIHX K
BOKOBBRIM CTOPOHEM ‘Tpanenun
M KAL.

3apava 11. [Ipsmas KM nepecexaer mpojorxenne AB 5 Touke N
(pic. 10). Harpure Beanunry yraa DNA.

AokasareascTBo. OuesuaHO, uto DM, | BC. Tlockoasky DKL AC, 10

13
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KM, — npavas CHMCOHa AAl TOYKH [) OHNHCAHHOH OKOAO
TpeyroasHika ABC okpyxuoctn . CrepoBatensHo, £LDNA = 90°.

3apava 12. Aokaxwure COpaBEAAHBOCTL — TPHTOHOMETPHYECKOH
gopmyars: sine + sin = 2sin LZBCOS"_;E 4

AOKa3aTeAbCTBO (aHAAOTHYHBIM CrocoboM anb—BupyHM B Tpakrare
“M3aMepeHHe XOpA B Kpyre MOCPEACTBOM CBOHCTB AOMaHOW AMHMH B
HeM" BRIBEA PSiA Ba)KHEMIIUX TPUIOHOMETPHUECKMX COOTHOIISHUI).

Tlycrs ZLABC'=a, ZACB=p (puc. 11).
Toraa UCAB = 2a + 2. Ee noaosuHa
paBHa:

UDAB=a + B;
m:%ﬁ. LDCA=—a;ﬁ—

B TpeyroasHuke ABC  cropoHa
AC=2R sina, cropoHa AB=2R-sinf,
urub + ¢ = 2R(sina + sin ). BADBC

CTOpOHa DB=DC:2R‘sina;B.

W3 npsIMOYTOABHOTrO TPeYroAbHHKa DKC HaxopuM:
a-p at+B oa-p
2 2 2

CK = DC : cos

,mau CK =2R - sin

b+
Ho mo Teopeme Apxumepa CK = TC = R(sina + sin §). [Tpupassss

BEIpaXKeHHst A5 CK M COKpATHB Ha R, MOAyuHM:
o+ =
G a3

sina + sin § = 2sin 2 >

14




[image: image14.jpg]T'AABA 2. DOPMYAA I'EPOHA —
AOKA3ATEABCTBO APXHMEAA

He muorue smaior, uro 3HamMeHmTask GOPMyAa AASI BEIYHCACHUS
HAOWBAM TPEYTOALHUKE 110 €10 CTOPOHAM:

S={plp-alp~-b(p-c), rae p— noAynepuMeTp TPEYrOALHHKA —

Aetniie Apxumeaa. Tem He menee, 3to rtak! [louemy xe oHa Toraa
nocur ums Fepora? Aero B TOM, 9TO 3Ta (hOpMyAa BCTpedaercs B
AByX TpyAax epora AaexcasApmickoro (I Bex H. 3.) — «MeTpuka» 1
«AponTpar. M HU B OAHOM M3 HMX HeT CCHLIAOK Ha APXHMEAA, XOTa
@ro paboramu, ero hOpMyAaMH [0 MaTeMaTHKe M MexaHuke [epoH
MACTO 1OAB3OBaAcsi. Her y lepoHa W MMeH APYTMX aBTOPOB, 4bW
TPYARl OH MCHOAB3OBAA B CBOMX KHHMTaX. Yro 910, — HEBGPeRKHOCTH
lepona? Koweuno, ner! TTockoasky Tepom cumran, wTO CcO3A@eT
€noeoGpasHbIe CIPABOYHMKH [0 MAaTeMaTHKe U (UMK AAS 3EMAe —
MOPOB 1 PEMECACHHHKOB, OH He BHAGA HEOGXOAMMOCTU CCHIAATHCH Ha
HEPBRONCTOUHNK. MHTepecysch B HEpPBYIO 04epeAb MHPaKTHYECKHM
HPUMEHEHHEM PeOMEeTPHHM, OH YacCTO IOAB30BAACS H3BECTHLIMH emy
(popmyramu Ge3 AOKa3aTeALCTB M TOYHBIX (POPMYAHPOBOK.

OAHaKko mpaBaa COCTOMT B TOM, 4TO B «KHure Kpyros» Apxumepa,
Boaee uem 3a 200 Aet A0 I'epoHa, MPUBOAMTCS AOKA3aTEABCTBO hOp —

MyABl S = Jp{p = a)(p—-b)(p - c). CrepoBaTEABHO, MEPBOOTKPRIBATE —

Aem (hopmyas: Tepona siBAsIeTCST ApXuMes!
Mrak, @OPMYAA FEPOHA — AOKA3ATEABCTBO APXMMEAA.
IMNycrs D — cepepanna Ayrn CAB
OKPYKHOCTH, OTIHMCAHHOM OKOAO Tpe —
yroavunka ABC. DK — nepneHAUKy —
asp Ha AC (puc. 12). CoraacHo Teo —
peme Apxumeaa,

CK=KA+AB=21C g

. AK =
2

Oraoxum KN = KA = b—;c Toraa

CN = AB=c. ACDN = ADBA (o ‘rtpem
croposam). B cuaAy paBeHcTBa  STHX

15
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TPEYTOALHHKOB HETPYAHO 3amMeTuTh, Y10 ACDB PpaBHOBEAMK IATH
yronsHuKy CNDAB (pokaskure!). MHaue rosops:
Scpp =Sapc +Sapn (1)
Tpeyroasnuku DM;B u DKA nop0OHb (10 paBeHCTBY ABYX yT
aos). Tlyers DMy = m; DK = n. Toraa U3 MOAOOMS! TPEYTOABHHKOB

¢ yuerom Toro, uro M B = ;—: AK = R C‘ CAepyeT:

b-c
A

ﬂ HUAH HAH = 2
a..b=¢ By Sy a b=c)’
2R 2 2 2 2
BOCNOAB30BaBIIMCH (POPMYAAMH TPOH3BOAHO# IIPOTIOPIMH, HMEe)
a b=z
S

@

b- c)l
2

-n=54pn. Toraa,

5
)
5
LSRR

=570

coraacHo (1): E m-

2
W3 rpeyroasHuka CDM,: m*=cp? - (%)

M3 tpeyroauuka DKC': n*=cp? - cK?

b"'"jz_[.‘i]z _bre—a byc+a
2 2, 2 et

nporopuws (2) 3amMieTcs Tak:

Torpa m? - n? =[

52 =b+c—a>b+c+a_[3_b»c]_(i ]

i 2 2 202 2
b

S =(p-a) p-(p-b)-(p-c) me p=TT275

M OKOHYATeABHO:

Sapc=yplp-alp-bp-o.

16




[image: image16.jpg]I'AABA 3. IPUMEHEHHE ®OPMYABI
TEPOHA—APXHWUMEAA

@opmyAa T'epoma, NEpPBOOTKPLIBATEAGM KOTOPOH, KaK Mbl yiKe
AHaem, siBAseTcs ApngeA HaXOAHT IIUPOKOE NMPpUMEeHeHWe — B 3a —
AQUax, CBA3aHHBIX C MAOIIAASMH, TIPH AOK&3ATEARCTBE reOMeTpHUYec —
KHX HepaBeHCTB, NPH PEWeHHH PasSHOOOPa3HbIX OAHMIHEAHAIX 3aAQY.

[TpoAEMOHCTPHPYEM, HACKOABKO IIHPOKO IPUMEHEHHEe AQHHOMH
Gopmyabl B 3apauax maaHEMeTpuu. MHOrAQ HMEeT MEeCTO AOCTAaTOYHO
OYEBMAHOE HCIOAB30BaHHE (OPMYABL A MOPOH — HETPHBHAABHOE H
HeoxxupanHOe!

3apava 13. B 1peyrossnnxe ABC H3BOCTHBI ANHHEI €I0 MEAHAH:
my;my;m. . Haraure nAOIaAs 3TOro TpeyroAbHHKa.

Pemenue. Kak M3BecTHO, M3 MeAMaH AIOGOrO TPEYTOABHMKA MOXKHO
COCTABUTE TPEYrOABHHK, TAOIIaAB TAKOrO TPEYTOABHHKA COCTAaBASIET
3 3

1 TAOIaAn TpeyroarHuka ABC, Te. S, =ZSA5C Toraa pewenne

40AQUH AOCTATOYHO OYEBHAHO:
110 popmyae FepoHa HaXOAMM S, (€XO CTOPOHBL: /M, My; M, );

4
MOCAE Yerd HaXOAMM MAOWIEAL TPeyroabHuka ABC: S spe = 55,,,
3apaua 14. B 1peyroasmmke ABC H3BeCTHBI ANHHEI €0 BhICOT:

hyi by he . Hamawnre maomaas 31010 TpeyrorsHHKa.
Pemenne. 13 GopMyAl TAOITIGAM TPEYTOABHUKE

1 1 1
S =—ah, = —bhy =—ch,
2% =5 b 2 €

nMeem:

17
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1 1 1 ik 1 1 Ay 1
p-a=8—+—-—if p-b= ——+*—A}p—c ;——}
R

Toraa mo copmyae 'epona:

L (_+_ 1 $5.00 5 [0
by By b babrhbhbhc

OTKyA®
J[g_}_gl bl 1+L_,LIL+J_1]
by By B \By By B he B \b B B

B3apaua 15. Kak BemAsaur gopmyaa I'epoHa AN TPEyTrOAbHHKA, CTO —
[POHBI KOTOPOIO BEIPAXXEHEI HPPALHOHANLHEIME THCAGMIT?
Pemenne. CoraacHo dopmyae lepona

165% =(a+b+c)b+c—a)la+c-b)b-c+a),

HAH r
1652 = {(a+c) )»(bZ —[c—a)z):
(az +2ac +c? —152)-(b2 —¢? +2ac- a’)

HAHR

1652 = (2ac)” -
HAH

S= & 4a%c?

4

3apava 16. JoxaXHTe HepaBeHCTBO AASI PAEMEHTOB HPOH3IBOALHOIO
TPeyTOALHHKA.
1 1 1

+ +
2 p) 7
(p-a)° (p-0) (p-¢)
AOKazaTeAbCTBO. B COOTBETCTBMM C HEPABEHCTEOM

x2+y2+222xy+yz+xz

nMeem:

18




[image: image18.jpg]T waba 3. Jlpumenenue popiysst Jepona-Apsumeda

folicgy g dusuens)
(p-a)® (p-b) (p-c)
2 1 7 1 A 1 =
(p-a)p-b) (p-blp-c) (p-alp-<)
=p7c+p*a+p—b=
(p-a)lp-b)(p-c)

3p-2p P’

“p-alp-0p-a pp-ap-bp-o

2

HeparencTso poxasaHo.

B3apaua 17. Aokaxure HepaBeHCTEO
(x+y+z)xty-z x+z-y)z+y-x)s4x?y?
A€ X, ¥\ Z — CTOPOHAI HEKOTOPOIO TPEYTOABHHKA.
AoxasareAbcTBO. [TOCKOABKY X,J,Z — CTOPOHBI HEKOTOPOTO Tpe—
YIOABHMKA, TO HEODXOAHMO AOKA3aTh CAGAYIONIEE HEePABCHCTBO:

2p(2p~2x)2p - 2)2p - 2) < 4x%52, wnm 1657 <4x’y?, uru Sséxy,
1
Ho rax kak §=—xy sin£(x;y), a sinZ(x;y)<1, 10 nepasencrso

1
§< XV SBASETCH OUEBMAHBIM.

3apaua 18. /3 Bcex TpeyroAbHHKOB AQHHOIO MEpHMETPa HaiAHTe
70T, KOTOPBIH HMEET MaKCHMABABHYIO [TAOLUaAb.
Pewenue. CoraacHo ¢opmyae I'epona

$’=p-(p-a)(p-b)-(p-2)
a+b+c
P 0 YEACRWI apRH = — = const . 3ameTnM, 4T0:
(p-a)+(p-b)+(p-c)=3p—2p= p=const
M3BecTHO, YTO MPH NOCTOSIHHOH CYyMME MPOM3BEACHHE TPeX MOAO—
JKMTEABHEIX MHOKHATEACH MaKCHMAaAbLHO, KOrAa OHM paBHBI, T.e.
p-a=p-b=p-c,umm a=b=c.
Orser. MaKCHMaAbHYIO MNAOI[GAb NPU AAHHOM MEPHMETPe HMeeT
PABHOCTOPOHHHH TPEYIOABHHK.

19
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3apaua 19. Joxaxure HePaBeHCTBO AT Tpeyroasrika ABC momaan
S u nepumertpa 2p:
2
Sl
33
AokasareAbcTso, [1o HepapeHCTBY KoM AASL TPEX HEOTPHLATeABHBIX
CAaraeMBIX HMeeM:

A =B =
M';%#‘Pﬂzy———(p_a,(p B8
Lyp-ap-nip-a.

3
3
IMocae BO3BeAGHHS B KyD, MOAYYHM: e 2(p-a)p-b)p-c) mn

4 . 4 2
Los 3 —b)p-0) " 2P ot n)
77 2 p(p-a)(p-b)(p-c) re 5°< o7 SR 5 S

HepaBeHCTBO AOKa3aHO.

3apava 20. Aokaxicure gopmyry
ab+bc+ac=r+ p? +4Rr,

A€ ab,c — cTOpoHsl, @ R H I — PaAHycEl OMHCAHHOIO H BIHCAHHOIO
KPYTOB HEKOTOPOIO TPEYTOABHHKA.
Aoxazareascrso. [To dopmyae Cepona S?=p-(p-a)-(p-b)(p-0).
OTKyAR
prl=(p-a(p-bp-c)=p° - pilatb+c)+ plab+ b+ ac) - abc=

=—p® + plab + be + ac) - 4prR.
INocae cokpalllenHst Ha p [OAYYHM: r’= —pz +ab + bc + ac — 41R, uro
PaBHOCHABHO AOKAa3aTeAbCTBY (POPMYABL.

3apaua 21. B TpeyroasHHKe mnepumerpa 2J3 apormssesenne Tpex
ero GuccekTpHC papHO I, @ PAAMyC BITHCAHHOH OKDYXHOCTH PaBeH
i}

3 Hagpanre yrasl TpeyroAbHHKa.

Pemenue. Bocroabsyemcs: GOPMyAO# AAs GUCCEKTPHCHI yraa Tpe—
YrOABHHKA:

20




[image: image20.jpg]T 4aba 3. Jlpusenenue gopuyasst T epona-Apxumeda

_ 2/beplp - )

1a e (AokaxkuTe eel).
AHAAOTHIHO
), 2 Hecplp -8 2fabplp—c)
2 are LN atb

Toraa, c y4eToM ycAoBus, HMEeM:

Babepyp(p-al(p-blp-c) _ i

I dy il = v
(a+b)(b+c)a+c)

8abc-\3.5 _
@+bb+c)a+te

1
Ho S=pr=~/§vl.'r‘or1_\a M:
3 (@a+b)(b+c)la+c)
Babc =(a+ b)(b+c)la+c).
HM3BecTHO HepaBeHCTBO AAST HEOTPULIATEABHBIX YHCeA & b, C
(a+b)(b+ c)la+ c) 2 Babc (Aokaxute ero!).
INOCKOAEKY B HalleM CAy4ae MMEeT MeCTO PaBeHCTBO, TO a=b =cC .
Ortser. 60°; 60°; 60°.

1, man:

3apawa  22. HadpuTe  HAHMEHBUICe — 3HAYEHHE  BAIDAKEHHS
(x+y) (x+2), ecanm X y z— [OAOKHTeAbHBIE 9YHCAA M
X y-z-(x+y+z)=1.
Pemenne. OBo3HauMM a=y +2z;b=x+ 2z c=x+ y. Paccmorpum
TPEYTOABHHK CO CTOPOHAMM &, b, ¢ (HeTPYAHO YOEAUTBCs, YTO TaKoi
TPEYrOABHHK CYLIeCTBYEeT NpH AIOOBIX X, ¥, z ). Toraa:

(x+y) (x+2z)=b-c,

z(x+y+2)=(p-ap-blp-clp=5>=1.

25
Ho b-c= =
sinA  sinAd
BMAHO, YTO HaMMEHBIIEE 3HAYEHHE NPOM3BEAGHHA b -C paBHO 2.
CAGAOBATEABHO, HAMMEHBILEe 3HAUCHHUE BLIPAKEHHS (X + y)- (X + z)

, Tipu 3ToM [sin A| < 1. B Takom caydae oue—

[PH AGHHBIX YCAOBMSIX PaBHO 2.
3apaua 23. Aaz ymos A B, C npon3BoAbHOIO TPeyroALHHKA AOKa —

21
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IKHTE GOPMYAY:
ﬂ yict
2

AoxasareascTo. HerpyaHo nokasaTs, 9TO ctg% =222 Anaro-
r

ct é+<:t £+ct E7ct E-ct €
95 95 g =clg g5 clay

-b c X
THYHO Ct E = L. ctg—= ¥ kg . INopcraBuM 3TH 3HaYeHUS B
9% E £ 2 e

dopMyAy, KOTOPYIO HEOOXOAUMO AOKasaTs. Mmeenm:

p'a+P—b+p—c=(P'd)‘(P;b)-(P-flv

r : F r
3p-2p _S? Pl 5Y
OTKyAQ =—g HAH —=—o, Ul S = pr, uTo AUCTBU —
r pr r Sr

TEABHO BEpPHO. A 3HaUMT, AAHHAs B yCAOBUM (POpMyAa BepHa.

B 3aKAIOYEHMH TAABbl NPEAAOIKHM HECKOABKO 3aAa4 AASL CaMO —
CTOSITEABHOTO PEelICHHUS.

3apaua 24. AoKaxHTE HEPABEHCTBO A CTOPOH TPEYrOALHHKA:
(@a+b-c)-(a-=b+c)-(b+c—a)<abc.

3apava 25. Jokaxuie OpMyAy AAF YIAOB TPEYTOAbHHKA:

A B (St
tg= - tg—tg—=—.
oE oo Tl
3apava 26. JoRaKHTE HEPaBEHCTBO B TPEYTOABHHKE:

Aab + b + ac) 2 435 +a® + b” + %
3apaua 27. JokaxHTE HEPABEHCTBO ANA IACMEHTOB TPEYIOALHHKA!

a2 +b2+c?—(a-b)?-(b-c)? -(c-a)? 2435
(HepasercTBo @uHcAepa — Xaasurepa).

22




[image: image22.jpg]T'AABA 4. EIIJE OAHA ®OPMYAA
AN TTAOLAAHN

3ameTnM, 9TO ApPXHMMEA TaK)Ke SIBAJETCS aBTOPOM W3BECTHOM

(POPMYABI TAOUIGAM AASL TIPSIMOYT'OABHOTO TPEYTOABHUKA
S=m-n,

FA€ m ¥ n — OTPe3KH, Ha KOTOpPEIE TOYKA KaCaHHsl BIHCAHHOrO
Kpyra A@AHT r'HIIOTEeHY3Y.

Brieperie B MCTOpMM MaTeMaTHKH 5Ta (OpMyAa BCTpedaercs B
counHennn Apxmmepa «KHHra o MOCTPOGHHHM MPaBHALHOTO CEMH —
yroasuuka» [1].

OnycTHB AOKa3aTeABCTBO ApPXHMMEAd B CHAY €r0 HEKOTOPOi

IPOMO3AKOCTH, TIPEAAOIRKUM ABA KPACHMBBEIX AOKa3aTeAbCTBa HHTEpe —
Cylomero Hac q]ﬁKTﬂ.
Aokaszareascrso 1.
Hapectro, uro AK,=AKz=p—a
(Aokasxure!) — puc. 13. AHAAOTHYHO:
BK\=Bi=p—b, CKj=CKy=p—c.
Ho AK3=m, BK3=n, CK,=r. Torpa
no ¢opmyre TI'epona— Apxumera
nmMeem:

5= pp-a(p-Bip-=p mnr.
€ yuerom Toro, wro p-r=95, no—
Ayuum S =m - n.

Puc.14]] Aoxazarerscreo 2.

Tycre

: AKy=AK,=m, BK = BK\=n

$ (puc. 14). ITAOWEAL MPSIMOYTOAL —
s Huka JDTN co cTopoHamMu m u n
s paBHa mn. Ho npsMOYroAkHHK

n JDTN wu rpeyroasuuk ATB —
N || parHOBeAnkue urypel (T.K. mr0 —
3 IaAM TPEyroAbHUKOB 1 1 2, 3 n 4
@ .r
s — paBHbl). 3Ha4uT
n B Sagc=m-n.
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3apaua 28. Touka KacaHHS BIHCAHHOHN B OPSIMOYTOABHBIH TPEYTOoAb—
HHK OKPY)XHOCTH AGAHT HIOTEHy3y Ha OTPe3KH B OTHOWEHHH 4:9.
Hasjanre naomaak TpeyroAbHHKa, €CAH €ro rHIOTeHy3a paBHa .

3apava29. Touka kacanms K, BrucaHHO¥ B tpeyroibrnke ABC ok —
PY’>KHOCTH ACAHT CTOPOHy BC Ha oTpesksm m H n. AOKaXHTE, 9T0

.S’ABC=m»n-ctg—'%.

Pemenne. M3 npsaMoyroAsHOro TpeyroasHuka AJKy AKg =1 clg%

Ho ARK3=AK;=p—a BK =BKz=p—b=n CK=CK,=p—c=m.
Torpa

Sz=p-r-clg§-m-n,mSABC:m'nlclg%.
3amerum, uto copMysa S =m-n BETEKaeT H3 (DOPMYAE!

Sapc=m-n- ctg%, ecan ZA =90°

3apaua 30. B npamoyrosmos Tpeyroasinke ABC yroa C — apsamor.
Hpsamasn K\ Ky nepecexaer upamyto BC B rouke N, a K3K; nepecekaer
npamyro AC B roure T. JdokaxuTe, 9T0 DAOWaAL Tpeyroasunka TCN
B ABA pasa MEHBUIE IAOLIBAH TpeyTorsHka ABC.

Pemenme. [Mycre AK3=AK,=m;

BK;=BK,=n (puc. 15). A Puc.15]
AAJK; = ATK ,C (pokaskure!).
Torpa TC=m. AHarOrHYHO, H3 =
pasenctBa ABJK; u ANK(C m
caepyer, uto CN = 7. Torpa:
Ks
n
A

Sron =%mn. K

|

TIOCKOABKY S gge =M - 1, TO !

1 T
SreN, =55 a8c \

N
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[image: image24.jpg]T'AABA 5. « OBPUKA»
ITO MATEMATHUKE

Aerespa, To KOTOpPOIl BeAHKHI ApxHMeA BbIOEKaA M3 BaHHBI ¢
KpHEOM «OBpnkal», Ham Xopowo sHakoma. Hasosem ee «IBPUKO»
0 u3nKe, HOO OHA CBSI3aHA C OTKPHITHEM BaKHEHIEro dusnue —
GKOro sakoHa —sakoHa naaBanus Tea. KoHewno, «aspuka» 1o u~
AMKE BLISEIBACT HEKOTOPYIO PEBHOCTb y MaTeMAaTHKOB. XOTsl, Ka3aAoch
Okl 0COBOrO NOBOAQ AASL PEBHOCTH HET — CAMIIKOM BEAHK BKAAA
Apxumepa B MaTeMaTHKY! Tyr u 9MCAO ApPXUMEAA — ABAALaTH ABe
CEABMELX, ¥ 3HAMEHWTAsT KPHBasl «YAUTKa APXMMEAa», U APXHMEAOBEI
TeAa — MOAYTIPABUABHEIC MHOTOTPAHEMKH, M Wap, BIHCAHHALL B I{H ~
ANHAP, M TMPEABOCXMIECHHE HHTErpaAbLHOTO ucuHcAeHusi. M MHOroe
Apyroe... M Bce —raki, «3BpHKal» — 3T0 HEUTO COBCEM M3 PHAA BhI—
xopsuee...

Brnpouem Bockaunanus «3spukal» HaBepHsika 3ACAYKHBACT A0~
KASATeARCTBO ADXHMEAOM TOTO (paKTa, YTO TPH MEAHAHBI TPEYTOAL ~
HHKA [epeceKaioTcst B OAHOW TOYKE M AGAATCA B HEH B OTHOMEHMH
21, cunras OT BepIIMHEL Aa, HO M 3AGCh BCE ke CKOpee uMeeT MecTo
“IBPUKA 1O PU3MKE», TAK KaK ApXMMEA AOKagan aTorT thakt ¢ mo~—
MOILLIO  METOAa Macc, B OCHOBE KOTOPOTO — MpaBMAO phluara,
(30A0TOE MPaBUAO» MEXaHHKH.

Kak Bce —Taku GBITh C «IBPHKOI» M0 MaTeMaTHKe?

WmeeTcst A IOBOA AAST TIOAOBHOTO BOCKAMIJaHuMs ¢

Cunraercs, uT0 APEBHUE TPEKH TAK H HE CMOPAH AOKA3ATh eAHH~
CTBEHHOCTH TOUKH A — TOYKH MEpeceyeHus BEHICOT TPEYTOABHMKa
(opronentpa). Boaee Toro, co BpeMen Apxumeaa YEAOBEYECCTBY ellle
COMHAALATE CTOACTHI He YAAAOCh AOKA3AThL 3TOT BasKHEMIIHit hart
IeOMETPUN TPEYTOABHMKA. UTO HM FOBOPH, CEMHAALATH CTOASTHH —
BPEMsi, AOCTOHHOE TOTO, UTOBLI BOCKAHKHYTh «IBpHKal»

Bepem Ha ceGsi CMEAOCTH TMPEATIOAOKHTE, WTO ApxHMeA AoKaszaa
TEOPEMy O TOM, YTO TPM BBICOTHL AIOGOrO TPEYTOABHMKA NEpeceKa—
J0TCA B OAHOM TOYKE!

- Ilovemy >e 4eAOBEYECTRY HHYEro 00 9TOM HeH3BECTHO? —
CHPOCAT OMIIOHEHT.
+ BosmoxHO nOTOMY, 4TO He Bce TpyAbi APXHMEAa AOUIAM AO HAC.

Kakue y Bac OCHORaHHS A\l CTOAL CMEAOTO 3aSBAGHMS? — BHOBE

CKAKET OMTOHCHT,
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— Bor 06 3TOM ceiiyac W TOWAET PasroBOp — HACTyNaeT mopa
TPUCTYNaTh K CAMOMY PAQBHOMY! P Pue.16
(A
E

3apaua 31. B uernipexyroabHuke
BECH BE=CE (puc.16)

ZBHC = B, Z£BEC=¢
(BHE YeThIPeXyroAbHHKA).
Tpm srom @ =2 . Aokaxwure, ¥r0
roukn B, C u H npHHasrexar ok —
PYXHOCTH € feHTpoM E . H

7 AokazarerscTBo. OnmieMm OKpyx) —
HOCTE papuycoM BE= CE u3 touku E,
Kak M3 mentpa (puc. 17). Aomycrum,
9TO TOUKA F HE NPUHAANEIKHUT ITOM
OkpyKHOCTH. TOraa ei npHHAAAEXUT
Touka D U @ =2£BDC (UeHTpaAbHBIi
YTOA B ABa pasa GOAbIIe COOTBETCT—
BEeHHOro BrnucaHHoro). Ho no ycaoruio;
@=2B. HerpyaHo BHAeTH,  uTO
ZBHC =B wn ZBDC wMoryr 6uTh

PaBHEI AL TOTAQ, KOTAG TOYKM H 1 D
COBMAAQIOT.

Puc

AEMMA APXMIMEAA. K kpyry ¢ guamempom BC u3 mouxu E
nposegens kacameabnvie EK u ET. Ompesxu BK u CT nepecexa—
1womcs B mouke H. Aoxaxume, umo EH ecmb nepnengukyasp na
BC (puc. 18) .

TMpeAprOKHM BHUMAaHHIO uMTaTe —

A€l OAHO M3 COBPeMEHHEIX A0 —

Ka3aTeAbCTB AeMMbl APXHMEAQ.
AoxasareasctBo. ZCKB=/ZCTB=90°
(BNMCaHHBIE, OnuparwInMecs Ha Aua—
merp) — pmuc. 18.

Mycrs ZKCB=a. Torpa ZKBC = %P
LTBC=f,a £TCB=90°-f.
ZBHC =180°~(90°~a + 90°-) = (& + ).
A 3HGQUMT U BEPTHKAABHEIA C HHM yroA

KHT pasen a+ f.
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ZEKB=@ — YTOA MeXXAY KacaTeabHOW H cexymeir. ITo Toit ke
npuunne ZETC=f. Toraa HeTpyAHO HaiTH ZKET =@ (BHe ueTs—
pexyroasauka KETH); ¢ =20 + 2B, r.e. ¢ =2ZKHT . Toraa no 3a—
Aaue 31 Toukn K, H, T npuHapAeXXaT OKPY>XHOCTH papuyca KE=TE ¢
uenrpom B Touke E. Ho torpa EH=EK n ZEHK =0 . BepTHKaAbHbIH
¢ wuMm ZBHN =aun B ABANcyMMa ABYX YIAOB  paBHa
o +90°~a = 90°, Te. ZHNB=90°! A 310 1 o3Hauaer, uro EHLBC.
Aemma ApxuMeAa AOKasaHa.

Ot AeMMBI ApXMMEAa AO AOKa3aTeAbCTBa dakTa me—
PeceyeHust BLICOT TPEYTOALHHKA B OAHOM TOUKe — MyTh
HEAOATHH, PEaABHO MPOXOAMMBEII1!

Aoxaxure, 910 BBICOTEI Tpeyrorsanka ABC mpecexatorcs B OAHOF
TOYKe.

AoxazateAscTBO. [IpOBEAEM ABE Bbl—
corsi BK m CT, KOTOphIe Nepeceka—
1otcs B rouke H (puc. 19). Ha cropone
BC xak Ha AMaMeTpe ONMIIEM OK—
PYXKHOCTB, KOTOpasi NPOMACT dYepes
rouku Ku T (r. K. yrast BKC u BTC —
npsAMbie). 3aMeTHM TaKiKe, YTO OKOAO
ueTepexyrosHuka AKHTMOXKHO onm —
€arh OKPY)XHOCTh (CyMMa NPOTHBOIO —
AokHbIX yrAOB AKH m ATH paBna
180° ). AmamMeTpoM 3TOM OKpPY’>KHOCTH
Gyaer otpesok AH. ITpoBepeM K3 TO —
uexk K u T KacaTeAbHEIE K OKPYKHOCTH
¢ aumamerpom BC. Ilycth oHm mepecekalotcsi B Touke E. Toraa mno
Aemme Apxumepa EHLBC. Ho mo sapaue 31 E — LEHTP OKPYXKHO —
CTH, OTIMCAHHOM OKOAO Tpeyroasnuxa KH7. Opnaxo toukn K, H, T, A
AEXKaT Ha OAHON OKPYXKHOCTH, AMaMeTp KOTOpOH — oTpe3ok AH.
Toraa E — cepeanna AH. Tlockoarky EHLBC, 1o u AHLBC . A sto
M O3HAaYaeT, YTO TPH BBICOTEI TPeyroabHMKa ABC nepecekaioTcs B
OAHOH TOUKe. 3aMETHM, YTO B CAydae C TYNOYTOABHBIM TPEYrOABHM —
KOM BCE PAcCY’KASHMsI OCTAalOTCS B CHAC.

EcAu Haum MpeANOAGIKEHUSt BEPHLI B BEAMKHMI ApXuMes Aewct—
BUTEABHO AOKa3aA EAMHCTBEHHOCTH OPTOLEHTPA B AIODOM TPEeyroAb —
HUKe, TO, HECOMHEHHO, y Hero ObIA 3aMeYaTeAbLHEIH MOBOA AAS BOC —
KAMIaHHS «DBpHKal».

M ato yxe camast HacTosujas «DBpHKa» 1O MaTeMaTHke!
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T'AABA 6. PABHOBEAPEHHDBIA
TPEYTOABHHK

PaccMoTpuM ABe (POPMYAE! B PaBHOGEADEHHOM TPEYrOAbHHKE,
KOTOpHIe B3ATHL M3 3aAay, coOpaHHEX CaGutom uGH Koppo#t B Kiure
«Hauara reoMeTpun Apxumeaar [4] U, BO3MOXKHO, BOCXOAAT K CaMOMY
ApxuMepy.

DOPMYAA I (cm. puc. 20). [£2 + mn = 6*
A Pyc.20] Aoxasareancrso . [Tyt AB=AC=10;
AT =t; CT = m; BT =n; AN Bshicora
Ha BC (puc. 20).
W3 OpsIMOYTOABHOTO TPeYroAbHHKa

2
ANC b* = h? +[”’:’1] :

M3 npaMOYroABHOTO TPEeYroAbHUKa

2
m—n}

ANT. [’l=}72+(

TTocae BBIYHTAHHS M3 MEPBOTO PABEHCTBA BTOPOrO, HOAYIHM:

i 2
m+ 1 m-n\" 2 b
B =tt=at +(T] ,[,)_) =mn, uau £ 4 mn=b".

Ipogemoncmpupyem npumenenue gpopmyant I.

3apaua 32. Xopaw: AB w CD ox—
pyXKHOCTH € Henrpom O mnepecexa —
roress B TouKe K u Aeaqrcs Ha Or—
peskn a, b, ¢, d (puc. 21). Aokaxmure,
w10 ab = cd
AokazareascTso, Ilycts

AK=a; BK=b, CK=c, DK=d
COeAMHUM KOHIE! XOPA H TOUKy K C
UEHTPOM OKpyXxHOCcTH. Toraa, 1o
dopmyre | ans AAOB u A COD,
COOTBETCTBEHHO, MOAYYHM
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OK? +ab=R? w OK® +cd=R?,
OTKyna ab=cd .

Bapaua 33. BHyIpH OKpyKHOCTH Puc.22!

pasxyca R pana TouKa K, Haxoas — A

masgca Ha paccrosaau d or O. Ye—

pe3 rouxy K mposejeHa mpoHs—

BoABHAas xopaa AB. AokaxwuTe, u4TO ’ B

AK - KB=const. Hariaure szavenne

3TOro NPOH3BEACHHS.

Pemenne. TTo ¢popmyae 1 aast pas—

HOGEAPEHHOro TpeyroabHuka AOB:
d* + AK - KB = R? (puc. 22).

Orkyaa

AK - KB=R? -

= const

B b c Puc.23| 3apava 34. Ocrosamms pasmo—
bokort TpanenHm a H b, 60KoBas
v CTOpOHa paBHa ¢, 8 AHATOHANL —
& d d. Aokaxure , uro d? =ab+c?
Pemenne. BhiloAHMM napas—
ACABHEIH TIepeHOC AuaroHasun BD
B CE (puc. 23). Toraa A ACE —
s . 53] 5 7 paaﬂoGeApevuuuﬁ,m ntlli)ﬂpMyI\Ql'
d®=ab+c”.

3apawa 35. M3 Bepuinasr A paBHO —
OeaperHOro  Tpeyroasrmnka ABC
(AB=AC) nposejera mpon3BoAbHas
npsmasd, npecexaromas BC B rogke
D, omucanHylo oxoao AABC ox—
pyxHOCTE — B TOYKe E (pHC.24)
Aoraxnre, uro AFE:- AD= const.
Hamanre AE « AD, ecar AB=AC=b.
Pemenue.
AE - AD = (AD + DE) - AD =

AD? + AD - DE.
Ho AD:DE=CD:DB (NpousBeAeHHsI OTPE3KOB XOpA pPaBHbI).
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3uaunr, AE-AD=AD® +CD- BD. Opamaxo, 1o dopmyre | ars
paBHOGEAPEHHOIO TPeyroAbHuka ABC, umeem: AD® +CD - BD = b".
Wrak, AE - AD = b” = const.

A Puc.25)] 3apaua 36 (dopmyaa Ditaepa).
AOKaxknTe, UTO PACCTOSAHHS MEKAY

4 LeHTpaMil OIHCAHHOIO H BIIHCAH —
HOIo Kpyros Tpeyroapmika ABC
BLIGHCASIOTCS o opmpre:

Or =VR* - 2Rr .

AokazareabcrBo. [lycth OGuccek —

c B TpUCa yTAa A MEpPeceraeT orHcan—
HYI0 OKOAO A ABC OKPYRKHOCTE B
W Touyke W. Coeaunum W ¢ LeHTpoM

O omicannoit okpyxmnocru. Torpa
1o ¢opmyae I Arst paBHOGEAPEHHOTO TpeyroAbinka AOW, noayunm

Or? + AI-Iw = R®. Vasectno, uto Al - IW = 2Rr (poKaxare 5T0T
thakT camocroaTeasno!). CAGAOBATEALHO, or? =R? = 2rr

GOPMVYAA I (e puc. 26). |[2” = 2bm
AokazaTeAscTBo. [TycTh B paBHO —
OeApeHHOM  TpeyroabHnke — ABC A Puc.26)
(AB=ACQ BK=m — npoekums
ocHoBanusi BC Ha BOKOBYIO CTOPOHY
(puc. 26) Aokaxkem CIIpaBepAHBOCTH

dopmyan: a*

=2bm .

Puc.27|

B touke C BOCCTaBUM [EPIEHAM —
KyAsip K BC. D — TOYKa mepeceyeHus
9TOrO MePHNEeHAMKYASIPA € TPOAOA—
xeumeM AB (puc. 27). Herpyano
HOKas3dTh, 4TO TPEYTOABHMK CAD —
paruobeapenusiit (CA=AD=5b). CK




[image: image30.jpg]T uaBa 6. PaBuobedpennsili mpeyzosbhix

~ BBICOTA, TIPOBEACHHAS M3 BepIIMHBI Npamoro yraa BCD. Torpa, no
M3BECTHOM  (OPMyAe  AA  TIPSMOYTOABLHOTO  TPEYTOABHMKa,

BC=yBD BK , unn a=+2b-m , wau a* = 2bm
Ilpogemoncmpupyem meneps npumenenue popmyast II.

B3apava 37. Ocmopawne paBHOGEA—
PEHHOIO TPeyroAbHHKa OTHOCHTCS K
©ro OOKOBOH CTOpoHe Kak 4:3 (pHc.
28). B xakom oTHOMICHHF AAHT GO —
KOBYIO CTOPOHY BEICOT&, IIPOBEACHHAS
K Hen?

Pemenne. CoraacHo dopmyae II:

4x=+2 3x-m, uan 16x% = 6xm,

8
OTKyAa m = 5 x . Toraa

Puc.28|

8 1
n=3x— 3% = 3% cAepoBaTeNtHO, 471 = 18.

Japava 38. B pasroGespennom rpeyroasuuxe ABC Gokosas cTOpOHA
pasra b. ITpoexuyms OCHOBaHMs Ha GOKOBYIO CTOPOHY papHa m.
Haiiaire pasryc oXpyKHOCTH, ONHCAHHON OKOAO Tpeyroasraka ABC.

A Pycoo] Pemenme. Tlo dopuyre I a® =2bm,

OTKyAa a = +2bm . W3 npsmoyroasHoro
2
Tpeyroasanka ADC: h% =b? - dT‘

uau A2 ,,L%’LM‘,

AT
Z

m)

b(2b

1 =
SABC:%MZZ‘/Z[’”" b(2b—2ml’ MAM:

45 4pc = 2b\m(2b - m) .

abc b* - 2bm b [ 2
M rorpa R = = i R=— z
ASapc  2b-m(2b- m) 2V2b-m
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3apaua 39. Beicora, HPOBEAHHAS K OCHOBAHHIO PaBHOGEAPEHHOIO
TPEYTOALHHKA paBHa, PABHA 5 CM. Bhicora, IPOBEACHHAT K HokoBOH

cropore — 6 cm. HaHpnre ocHOBaHHE.
Pemenwue. [Tycte AD=5cmu CK =6cm

(puc. 30). TTo dopmyae 11 a® = 2bm, Ho

aZ
byt 25+T (a3 AADO);
m=+a® - 36 (usA CKB).
00 a [T,
= "
a* = (100 + a?)(a® - 36).

PacKkpbiB CKOOKH, MOAYUHM:
64a” = 3600, @ =75 (cm)

3apaua 40. Aokaxwure reoMeTpHYECKH,
gro:

a) ctg30°+ctg75°=2;

6) tg15°= 4sin®15°.
Pemenme. Pacemorpum A ABC (AB=ACQ)
c yraom 30° npu sepumne (puc. 31).
IMposeaem CK — BhICOTYy K GoKOBOM

b
cropore. OueBMAHO, HYTO CK:E KaK

KaTeT, AeXaluit npotuB yraa 30°

a) I'o dopmyae II a’ = 2bm , orkypa
2
a2

2b
W3 A BKC:clg?5°= % = ZT’” u, ¢ yuerom (opmyast 11, ctg?5°= %.
2
. b-m_2b-2m _ %l -a
W3 A AKC ctg30°= ik ==
2
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Torpa
2b% —a%  &*
o o -
ctg30°+ctg?5°= o) + Pl 2
m_a°
0) Ma A BKC tg15°= 5= 17_2 M3 3T0ro ke TpeyroAbHuKa
3
m dz
sinlS":: 235 *Z—b— HAM 2sinl5°=
al

Toraa
. 2
4sin?15°= 2 = tg15°.
ra

B JAKAIOMEHHE TAaBBl — ABE 3aAauu Ha TOCTPOEHHe AAST CaMO —
QIONTEALHOTO PeIIeHHS.

Jopaua 41, TMocTpoiiTe paBHOGEAPEHHLIH TPEYTOABHHK 1O GOKOBOI
(TOPOHE ¥ IPOEKIIMKM OCHOBAaHUS Ha GOKOBYIO CTOPOHY.

Hapaua 42, TocTpoiiTe paBHOGEAPEHHBIH TPEYTOABHHK MO OCHOBAHHUIO
M HpOeKIHK OAHOM GOKOBOM CTOPOHBI Ha APYTYIO.
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TAABA 7. AEMMA
O TTAPAAAEABHBIX AMAMETPAX

Kakyio u3 3apau B «Knure aexnm» Apxumep BHIOpaA B Kauecrse
nepsoit? Bor oHa:
AeMMa 0 MapaAAeAbHbIX AHamerpax. AB u DC — na—
paAseAbHBle guamempnl gByX kacaiowuxcs B mouke E
okpyxnocmeil (puc. 32). Aokaxume, 4mo MOUKU C, BB
— npunagaexam ognou npamoii.
Pemenue. Mspecrso, uto Toukn Oy,
Oy, E Aexar HA OAHO¥ IPAMOT.
T. K. TI0 YCAOBHIO AMaMeTphl na—
parrensHsl (puc.32), TO
LBO\E = LCO,E ,
a amaunr u ZLCEO; = ZBEO,
(rpeyroasuukn ACEO; u ABEO,
—  paBHOGEApPEHHBIC). 3HauuT OT
npamoit AuHMM O;O, 1O pasHbe
CTOPOHEI OTAOJKEHBI ~OAMHAKOBBIE
YTABI, CAGAOBATEABHO, TOUKH <, BB
TIpHHAAA@KRAT OAHOM TPAMOT.
AeMMa AOKasaHa.
Chyvaii BHYTPEHHero KaCaHus OKPYXKHOCTEH PacCMaTpHBaeTcs-
AHAAOTHYHO.

3apaua 43. ABe OKpy)KHOCTH Kacalo1cs B rouxe E. [Ipsmasi IpOXOAHT
yepes 1ouxy E H mepecexaer OKpyXHOCTH B rouxax C n B (puc.32)

Aoxaxure, IT0 PAAHYCE COy n BO; naparierbHEL

Pemenue. HeTpyaAHO BHAETH, YTO STa 3apada SBASETCH obpaTHOH
AeMMe ApXWMeAd O TapaANeAbHBIX AnameTpax. TTpeararaeM AoOKasarh
ee CaMOCTOATEALHO.

Kak ke TIOMOraeT AeMMa O TMapasreAbHBIX AMaMeTpax IIpH perie —
aum 3apan? PaccMOTpHM HEKOTOpEI® TPUMEDEL.
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3apava 44. [Tocrporire OKpyKHOCTH, KaCaromyIOCS AGHHON OKPYHK —
HOCTH H AGHHOH OpAMOH B AGHHOH ee Touke M.

Vkazanue K moctpoenmio. I1poseaem
AuameTrp AB AQHHOH OKPY)KHOCTH,
TIEPIeHAMKYASDHBEIH AGHHOH IPSMOi
CoeanHUB TOUKY A ¥ TOuky M Hail— ./
Aem touky E (puc.33), sBamiomyiocs |
COTAQCHO A€MMe TOYKOH KacaHust
HMCKOMOM ¥ AGHHOM OKPY)KHOCTE,
TOTAA, BOCCTAaHOBHB TIEPIIEHAHKYASIP
M3 TOUYKM M M TIPOAOAYKHMB OTPE30K
BE p0 mepeceyeHusi ¢ HUM B Touke NN,
moAyanM pAuameTp MN UCKOMO# 0K —
PYKHOCTH.

O6paTHM BHMMaHue Ha TOT (GaKT, 9T0
AQHHAs 3aAaua WMEET BTOpOe pelne —
HIe, KOTOpOe HeoueBHAHO. OKassl—
BAeTCsi, OKPYXKHOCTh, YAOBAETBO—
PAIONIAst YCAOBHIO, HE AMHCTBEHHAs:
BTOpast OKPY>KHOCThL CTPOMTCH AAS
cAydast  BHyTpewHero kacadus. To
€CTh TIEPBBIM wiarom pemenust Oyaer
HAaXOJXACHHE TOYKH KacaHusi MCKOMO#
M AQHHOH OKPYXKHOCTeH, Kak fepe—
ceveHuss MB ¢ AaHHOW OKPYXKHO —
cTeio(puc.34). Aaree peuleHde aHa—
AOTHYHO MEepPBOMY CAY9YdiO

PaccmoTpuM eule ABe 3aAauM Ha MOCTPOEHHE.

Japaua 45. Yepes pannyro rouky K
HpOBEANTe OKPYXKHOCTE, Kacaro —
myrocss  AGHHOH — OKPYXXHOCTH B
Aanroi Ha Her Touke T.

Ykasanme K mocrpoenmo. ITpo—
Aonkum KT A0 TIepecedYeHdst ¢
AOHHOT OKPY)XXHOCTBIO B TOuKe £
(pue.35). TIposeaem Amamerp EF
AAHHOI OKpyKHOCTH. Yepes TouKy
A, napamseasno EF, mposeaeM
HPAMYIO W TPOAOAKHM FT A0 e —
pucedenus c meit B rouke N. Toraa

E
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KN — AMameTp MCKOMO# OKPY>KHOCTH.

3apaua 46. [TposeAHTe OKPYXKHOCTH, KaCQIOLyIOCH ABYX AQHHBIX
OKpYKHOCTeH, IpHIeM 0AHOI H3 HEX B AaHHOH TouKe T.

Vkasanue K nocrpoenmo. ITycts O
u Gy — HEHTPH AQHHBIX OKPYX —
Hocreft (puc.36). YKakeM MOCACAD —
BaTeABHOCTh ACHCTBHH AAA 10—
CTpoeHMs] MCKOMOH — OKPYXKHOCTH.
TpoBoAMM OPAMYIO, COAEPXKalLyio
auameTp Oy7, OYEBHAHO, 4TO OHa
TaK)Ke COACPIKHT AMaMeTp HCKOMOH
okpyxuocTH.  [Tapasieasso or
TPOBOAMM AMAMETP OKPYXKHOCTH €
ueaTpoM O # COGAMHSIEM  ero
KOHer| ¢ TOYKOH 7, MOAyYaem TOYKY
KacaHMsi MCKOMOM OKpYXKHOCTH M
OKPYKHOCTH € IEHTPOM O, — TOu—

Ky E. CoepunuB BTOPOH KOHel ApaMeTpa C TO4KOit E M NPOAOAKHB
AMHHIO A0 nepeceueHus ¢ O 7, NOAYUHM AuaMeTp HCKOMOHM OKPyX —

HOCTH.

3apaua 47. ABe OKpy’KHOCTH Ka—
carorcs BHewRe B TOYKe A. Hepes
TOYKy A npoBejeHa Cexyjas, e —
pecekaroujas NepByIo OKPyHKHOCTh B
rouxe B, a Bropywo — B Touke C.
AOKasxkHTe, Y10 KACATeABHBIE K OK —
pyxHOCTAM B To9Kax B i C napar —
AeAsHsI (pHC. 37).

Pemenue. [lo oGparHO#l AeMMme
Apxumepa papHyChl OKpYIKHOCTEH,
NPOBEAGHHBIE B TOUKH Bu C na—
PAAAGABHbI, 3HAYMT, MApPAAAEABHBI M
COOTBGTCTBY}OLU'ME KacaTeAbHBIe.

of—

Pue. 37

]

3apaua 48. Tpu OKpyIKHOCTH HONAPHO KacaloTcsi ApyT Apyra B Tpex
PAZAMYHBIX TOUKax. AOKaXuTe, 9TO IPAMbIE, COEAHHSATIONHE TOYKY
KacaHHs ABYX OKDYXHOCTOH C ABYMS APYTHMH TOYKaMi KaCaHHA,
HepecexaroT TPeTsio OKPYKHOCTb B TOYKAX, ABAAIOUHXCH KOHLaMH ee

AHaMeTpa.
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Pemenme. CornacHo Aemme O Plp 8l
lApasreABHBIX AmameTpax MOy

M
napaarered Oy C (puc. 38) u (3K
napaaseren COy. Touku Oy, C, 1
() AexaT Ha OAHO HpsIMOM,
Auauut Toukn M, O3, u K taxxe }\
2
K

ACJKAT Ha OAHOH TIPAMOJL. 3HaYUT
T0ukH M1 K SBAIOTCS KOHLIAMH
AMamMerpa OKPY’KHOCTH C LEH —
Tpom Oy,

Japaua 49, Ape OKpYKHOCTH

RKacaiorcs BHewHe B Touke A.

Yepes rouky A nposesera ce—

Kyiqas, mepecexaromfas nepByio OKPYXHOCTb B TOYKe B, a BTopyio —
u 1ouke C. Aokaxure, uro ordomesre AC Kk AB mocrtosaHo m He
Japucar or cexyiujer CB. ¢
Pemenne. ITycts AB — xoppa OKpyXHOCTHM C neHrpom Op a AC
XOpAa OKpy>RHOCTH ¢ HentpoMm Oy. Ilo aemme Apxumepa O, C napar—
AvAeH (8. Toraa HeTPYAHO TOKAasaTh, UTO TPEYroAbHMKM OjCA u
ABO, mopo6HEL. 3Hauut, orHomieHne AC K AB pPaBHO OTHOWEHUIO
POAMYCOB AQHHEIX OKPY>KHOCTEH, M HE 3aBHCHT OT cexymei CB.

Japava 50. Ase oxpyxwocri pasuycos R m r Kacalorcs BHemue B
uxe A. Yepes Touxy A mpopeAeHa cexymjas, nepecexaromas nep—
VIO OKpyXXHOCTE B TOIKe B, a Bropyio — B Touke C. Hz 109KH B ko
WIVPOF OKPYIRHOCTH IpOBeAeHa KacaresbHas BD. Haiiri pamry BD,
porit BA=a.

Pemenue. U3 npeariaymeit sapaun u3pectHo, yro AC = %, e R

Wl I — papMyChl TIePBOH M BTOPOH OKPYXHOCTEH COOTEETCTBEHHO.
T asr R+r
Toraa BD? = (a+ x)a= [a+ ) =62—R"

Orner. 5D =

R+T
o
dapavia 51. ABe OKpysKHOCTH, PAAHYCH KOTOPHIX 2 H I, Kacalorcs
wnyrpenrmn o6pazom B rouke K. Tperss OKpYKHOCTE pajHyca I
NAcaercs MeHsIIeH OKPYyKHOCTH B TOuKe M  nepecekaer BTOPHYHO

Ooanuiyro okpyxHOCTE B Togke T, Kak IoKasaHo Ha puc. 39. Aoka —
wure, wro rouxn K, M i T rexaT Ha OAHOH HPSMOH.
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4c4w=4wca:%4c143. 3uawur AW - DW = WC? = wB?. Ho

TAK Kak KBaApaT AAMHBI KaCaTeABHOW DaBEH MPOM3BEACHHIO CeKyIei

WA ee BHEmMHIO wacTs, TO AW . DW = WN?Z. ChepoBaTers —
NOWN = WC, uato u TpeGOBaAOCh AOKa3aTh.

dapswa 54. B cermenmt, BrAIO—
Vatomnii yron BAC, BnHcarna oK —
pysnocts  (pac.4l), Kacaromascs
Onecexrpucsr yraa BAC B Touke
N Aoxaxure, aro Touka N cos—
HRAGOT C HHUEHTPOM TPEyroAs—
Mika BAC.

Pomenwe. Tlycts W — cepeauna
Ayin BC, me copepxkameir A. Uz —
WO, yro BW=CW=JW, rae J
~ MMUEeHTp TpeyroasHuka ABC.
116 Japave 53 panma KacaTeAbHOI
K Alofiomy Kpyry, BOHCaHHOMY B
LaImenT BAC, pasaa BW. To ects
WWS CW=NW, uo Towka N

Puc. 41|

A

{ o4 B

w

HpunapsexuT Guccektpuce AW, sHauuT, OHa COBNAAAET C MHICH —

Apom

Pue. 42) 3apaua  55. ABe  OKpysKHOCTH

Kacarorcss BHELIHHM 00pas3oM B
TOYKe X H BHYTpeHHHM 06paszom
TPeTheH OKPYKHOCTH B TOYKax A
u B (pnc. 42). Ilposesena xopaa
OoAbIIeH OKPYKHOCTH, Kacaio —
mascs AByx meHsuinx. Touka C —
CEPEAHHA S3TOH XOPAEL [\OKaxHTe,
70 X — HHIEHTp TPeyroAbHHKa
ABC.

Pemenwue. Yepes Touxy C npose —
Aem anamerp MN, KOTOpPEIH, 4TO
OUYEBUAHO, ITePIIEHAUKYASPEH AQH —
Hoit xopae. Yepes Touky X npo—
BEAEGM AMAMETPBI MEHLIIMX KPYTOB
KX wu XL Torpa, mo aemme o
TIaParMeABHBIX AMAMETpaX, TOYKH
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Pemenme. T. K. HO;=0T=2r u
TO=0,0=r, 10 TO0,05 —
napaanerorpamm. 3sauur 70; na—
paareren O(K. OTkypa mo Aemme
Apxumepa cAepyer, 4to Touxu K, M
u T AEXKAT Ha OAHOF TPSIMO.

Eie OAHMM HATASAHBIM OPHMe —
HEHHMEM AEMMBI SBASETCH CACAYIO —
mast 3apaua

3apaua 52. ABa Kpyra Kacaiorcs BHYTPEHHHM 0Opa3oM B TOUKE A
TIposeaem xopAy BC Gosuwiero u3 HHX, Kacalowyiocs MeHBUIEro
Kpyra B TouKe D. Aokaxire, 4r0 AD apagercs Guccextprcon £BAC
(pHc. 40).

Pemenme. [Tycts * Op — UEHTP
Maaoro, a O — LEHTp BOABLIOTO
Kpyra. OGO3HaYHM TOUKY nepe—
ceyenuss AD m GOABWIOrO Kpyra
toukoit W. Toraa paauycer O\D n
OW no obpaTHOi AeMMe ApPXH —
Mepa (cMoTpH 3apavy 43) napan—
AeabHBL. OO0 NepueHAHKyAdpeH
BC, 3nauur u OW nephneHAHKY —
agpen BC. Ho auamerp, mepried —
AVKYASIDHBII ~ XOPAE, AGAMT 5Ty
XOpAY TMOMOAAM, 3HAUAT MpaMas
OW CONCPIRUT BHICOTY H MEAMAHY
TpeyroasHuka BCW, caepoBa—
TeAbHO TOUKa W siBAsiercsi cepeauHoit ayrn BC. A 3HauuT, AD —
Guccexrpuca.

Terieps MEI HMEEM AOCTA&TOYHO CHA gTOOBI MEPENTH K PelieHHO
CAOIKHON OAMMITHAAHOM 3aAa4H.

3apaua 53. B cersent CAB kpyra ¢ geutpom O pincal APYTOR KpyT.
H3 cepeannsr Ayri CB, rouxn W, we copepianert AGHHBI CErMent,
K MeHbIIeMy KpyTy NpoBeAeHa KacareabHas WN. Aoxaxmre, uto WN
= WC (puc.40).

Pemenue. Tpeyroasuuk CDW TMOAOGEH TPEYrOALHUKY ACW , mo—
ToMy uWro y HHX YTOA mnpu mepmmme W — obmuA, u
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[image: image39.jpg]I'NABA 8. AEMMA
O HNEPINEHAHUKYASIPAX HA CEKYIIYIO

Aemma. IlepnenguxyAsapsl U3 KOHUOB guamempd Ha
Cexyuylo Omcexaiom Ha Rell pasHbie OMpe3Ku.
PaccMOTpHM OAHO M3 AOKA3aTeABCTR AEMMBL

AokasareasctBo. Ha puc. 43 B pas—
HOM Kpyre ¢ LeHTPOM O NpOBEACHEI
Auamerp AB M cexkymas, mepece—
Kaomas Kpyr B Toukax Cu D, u B
HEKOTOpOH TO4Ke —Mepecexaromas
AMameTp. M3 KOHLOB AMaMeTpa Ha
CeKyUIyio  OIyI[eHEl [epIeHANKY —
rspet AH u BM. HeoGxopuMO A0~
Kasate, uro CH=DM. TlpoBeaem
yepe3 TOYKY O AMHMIO, MEPIEHAHM—
Kyasipryto CD. Tlycte oHa mepece—
kaet CD B Touke 7T u oTpesok AM B
Touke N, Toraa AN=NM (ON —

cpeAnss AuHus B AABM ).

Ho 1. x. AH||NT, 70 u3 pasenctra
AN=NM caepyer PaBeHCTRO
HT=TM. WU3BEeCTHO, 9TO MEPICHAM —
KYAp M3 LEHTpa Kpyra Ha XOpAy
AGAMT ee mnomoAaM, moaromy 7 —
cepeauna CD, ® W3 paBeHCTBa
HT=TM cAeAyeT PaBeHCTBO
CH= MD. AeMMa AOKasaHa.

Chayuail, KOTAG CeKyuas rnepece —
KaeT He AMaMeTp, a ero MPOAOAKEHHE
(Ha puc. 44 CH= MD), poxaseiBa—
©TCsl aHAAOTHYHO.

AeMMa O NEPHEHAMKYASPAX HAa CEKyUIyI0 WHTEPecHa TeM, 4To
UMeeT caMble HEOKHAGHHbIe MPUMEeHeHHs. PacCMOTPUM 3apaud, uc—
[OAB3YIOUIHE B CBOEM pEelIeHHH AeMMy APXHMEAB M 3aAaYH, pelneHus
KOTOPBIX CXOAHBI € AOKA3aTEABCTBOM CaMO AEMMBI.
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B, X, M npurapexat oAHOf npamoit u Toukn A, X N — raK
TPMHAAAEXKAT  OAHOM npsamoit. COBAMHMM TOYKH Mn A NneE
MPOAOAJKHM AO MEPecedeHust B TOUKe P. Tak xaK

ZMAN = £MBN = 90°,
10 X — OPTOUEHTP TPEYroOAbHUKA MNP. CAepAOBATEABHO, IIPAMas
MPOXOAMT uepes TOUKY P (Kak TpeTsst pricoTa). Toraa TpeyroAbt
ABC SBASIETCSI OPTOLEHTPHYECKUM AASI TPEYTOALHHKa MNP. Tax |
OpTOLEHTP AOGOr0 TPEYTOABHUKA ABASICTCS MHLUEHTPOM B €ro opr
LIeHTPHYECKOM TPEYTOABHUKE, TO X — HHIEHTP TPEyTOABHIKA AB(
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3apaua 56. [TeprerAHKyAIPEL, BOCCTAHOBAGHHLIE K KOHLaM IpOH3 —
BOABHOF Cexylyei AGHHOrO KpyTd, OTCeKaloT Ha [POH3BOALHOM AHA —
MeTpe 5TOro Kpyra paBHbIE OTPESKH.

g AL Pemenne. Ha puc. 45 AB — anamerp
AauHOro Xpyra, CD — NpOM3BOALHATL
cexymas. B xoHmax cexymen BOC—
CTAHOBAGHBI TIePIEHAMKYAIDEI, e —
pecexaiolue AMaMerp B TOUKAX Hu
M. HeoBxopuMO  AOKasarh, HTO
AH=BM. V3 Toukn O OIyCTHM Ha
CD nepuenaukyasip OT. Touka T
peaur CD TIONIOAAM, CAGAOBATEABHO,
HO=OM (r. x.CH||OT||MD), Or—
ciopa saxatouaem, uto AH=BM.

3apaua 57. Bo BOHCAHOM YeTHIPEX — ¢ Puc. 46!
YTOABHHKE OAHA H3 AHarogaAem —
Amnamerp. Aokaxnre, 410 ITIPOERI[HH
MAPOTHBOIOAOKHBEIX CTOPOH Ha APY—
Iy AHArOHaAL PaBHBL.

Pemenue. Ha puc. 46 ABCD — Bru—
CaHHBI YeTHIPEXYTOABHHK, AC — AH —
amerp. BH u DM — mnpOeKIuy CTo—
por AB u CD Ha AuaroHank DB. Tlo
AeMMe O MepreHAMKyAsSpax Ha ce—
Kymylo orpesku BH n DM — paBHbL.

3apava 58. Towku P i Q — Hpoexk—
nun BepunH C H B COOTBETCTBEHHO
ma npsmyto HyHs. Aoxaxwre, 410
PH,=QHj .

Pemenme. T. k. ZBH,C= LCHB=%°,
TO BOKPYT YeTHEIPeXYTOABHHKA
CHyHzB MOXHO OINHCATh OKpY&R—
wocrs, npuuem BC — ee amametp
(puc. 47). TipsMast HoHz — cexymas
3TO# OKPYKHOCTH, TOTA@, TIO AemMMe O
MepreHAUKYASipaX Ha CeKymyio oT—
peskn PH, u QHj pasmer, 4To o
TpeBoBarOCh AOKa3aTh.
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3apava 59. Ha npsamoii parsl Touks A, B n C, npavem Touka C A€KHT
Mexay A u B. Ha orpesxax AB, AC n BC, KaK Ha AHAMETpPax, 1mo—
cTpoensl TpH Kpyra (pHc. 48). Yepes 1. C npopeserna xopaa MQ
6GoAsIero u3 HHX. OKaXHTe , YTO MEHBIIHEe KPYTH BEICEKAIOT Ha HeH
pasHsie oTpesky, 1. e. MN=PQ.

Pemenne. [Ilycte MQ, xopaa
GoABmero Kpyra, nepecexaet
MeHbIIHe Kpyrd B Toukax N u P
Heo6xoaumo AOKa3ath, 9TO
MN=PQ. T. . AC — puameTp, T0
AN LMQ, anarormuno BPLMQ.
Torpa nmo aemme ApxmMmepa mnep—
TIeHAMKYApEl AN ¥ BP U3 KOHIOB
AnameTpa AB OTCeKaloT Ha Cexylen
MQ pasueie otpeskn MN u PO,
YTO M TPeBOBaAOCE AOKA3aTh.

3apava 60. OxpyxrOCTh, BrHCaHHas B TpeyrorbHHK ABC, kacaercs
croporsr BC B 1. Ky. BHeBIHCaHHasA OKPYKHOCTH TpeyrorbHika ABC
xacaerca BC B . T\. Aokaxwure, vro CT; =BK, (Puc. 49).

Pemenwe. [TyctT. J U T. J, — Hen—
TPhl BIHMCAHHON ¥ BHEBIIMCAHHOM
OKpY>XKHOCTeH COOTBETCTBEHHO.

2ICI, = £IBT,=%0°, T K 910

YIABI MEXAY GHCCEKTPHCAMH CMEX —
HEIX YTAOB, 3HAYMT, BOKPYT YeThI—
pexyroabHuka CJBJ, MOXKHO ONHCATH

OKpyXHOCTh, mpuuem JJ, — ee
Auametp, CB — cekyman. [lo aemme
Apxumepa neprneHAMKyAspel J,7) M
JK; orcexaior Ha CB paBHbIe OT—

pesku CTy u BK;, uto u TpeGoBarock
AOKa3aTh.

3apava 61. Jokaxmre, 4T0 MPOEKIHA AHAMETPA OIIHCAHHOH OKPYA# —
HOCTH, NEPIEHAHKYASPHOIO HEPBOH CTOPOHE TPEYrOALHHKE, Ha BTO —
PYIO CTOPOHY — paBHa TPeTheH CTOPOHe.

Pemenne. [lycts WD — puamMeTp OKPY)KHOCTH, OMHCAaHHON OKOAO

AQHHOTO TpeyroabHnka ABC, npusem WD L BC (puc. 50).
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KT — npoekuusi Auamerpa wD
na cropory AC. HeoBxoauMo A0 —
kazath, 9r0 KT=AB. OUeBHUAHO,
yro D — cepepmHa AyTH CAB.
Toraa, mHO Teopeme ApxHuMepa,
CK=KA+AB. Ho, no aemme O
NepUeHAMKYAADAX Ha CeKymIyio,
CT=KA. EcAn OT paBHBIX OTHSTb
paBHEIE, TO OCTAHYTCS paBHBIE,
carepoparensso, KT= AB.





[image: image44.jpg]T'AABA 9. AEMMA
O ITIEPIIEHAHUKYAAPE
U3 TOYKH KACAHHA

Tpexkae 4YeM TEPEHTH K pPACCMOTPEHHI) CaMOM AGMMEl, MBI
NPEeAAaraeM PellHTh CACAYIOUIYIO 3aAauY.

3apava 62. Jam xpyr c yerrtpom O u
Aanamerpom AB (pmc. 51). Ha kaca—
TeABHOH K KPyTy B TOYKe A paHa TOYKa
C. H3 roukm C nposeAeHa BTOpas
racareasHas CD. AokaxHre, 970 OT—
pe3ok DB napameaen orpesxy OC.
Pemenue. T. k. AB — ‘puamerp, TO
npamas DB nepneHaukyasipHa DA, HO
npamas OC Takke MEepIeHAMKYAsIpHa
DA (moka>kuTe CaMOCTOATEALHO),
3HauuT npsMele DB u OC — napaa—
ACABHBI.

TepeiipeM K (OPMyAHPOBKE CaMO#l AGMMEI, MCMOAB3Ysi 00O3Ha —
uenus ¥ KoHpurypanmio sapaun 62.

AeMMa 0 mePNEHAMKYASPE U3 TOUKH
Kacanns. Ecau us mouxu xacanus D
ONyweH NEepnengukyAsp HA gua—
memp AB, mo CB geaum ero no—
noaam.(puc. 52).

AoxazareascrBo. [Tpoporknm BD a0
nepecevenns ¢ AC B Touke E Torpa
TPEYTOALHHK ADE — TNpsAMOYTOAb —
ueiit. Ma pasencrea DC=AC caeayer,
urto DC — MepMaHa B TPEYTOABLHHMKE
ADE u EC=AC. Ouesupno, uto DH
U AE — napasreAbHbl. 3HauuT, €CAM
BC peaut AE TIOTIOAGM, TO OHa AGAMT
u DH nonoaam.
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3apaua 63. B paBHOGOKYTO Tpane —
quro ABCD prHcaHa OKPYXHOCTE,
Kacaromasca CTOpOH TpameyHd B
roukax T, To T Ta (cm pHC.53).
K — rouka nepeceverms CTy 7
T\T;. B KaKoM OTHOUICHHH rouka K
aeanT T Th?

Pemenue. T[lo nemme ApXHMeAd
(TxT; — Amamerp, ToE — nepren—
AMKyASip, ONYMIEHHBIH M3 TOUKA
xacaumst Tp) Ammma CTy AeAUT TLE
nomoaaM. 3Hauut 7jK OTHOCHTCS K
KT xax 3:1.

3apaua 64. Aoxaxwure, 4T0 B paBHOGOKOH Tpaneqni ABCD rouKa
nepeceveH s AHaroHaAer AeXHT Ha orpeske | Ty (pHC:53).

Pemenue. ITycrs orpeskn 7173 73T; mepecexaioTcs B TOYKE 55
Tockoasky T>E maparrereH AD u EK=KT, (no remme Apxumeaa) i
AT;= T, D, 10 TOuKH A, Eu C AekaT Ha OAHOM MPSIMOW. AHAAOTHYHO,
qouku B, E u D AexaT Ha OAHOA npaMoit. 3HaYAT B PaBHOGOKOM
TpamenuH TOUKa TepeceueHns AMaroMareil AGXKHMT Ha OTpeske, cO—
EAm\'RlOmGM TOUKH KacaHWsd Bﬂl‘lCﬂHﬂOﬁ OKPYX(HDCTH.

Puc.54] 3apava 65. B 1peyroAbHHK ABC
A prHCaHa OKPYXRHOCTH. M3 TOUKH Ka—
cauns K| mposejer Arramerp K\ P (puc.
54). Ipsmas AP mepecexaer BIHCAH—
Hy1o okpyxHOCTS B TOUKe F. AoKa—
JKHTE, uTO KacaTerbHas B Touke Fme—
pecexaer cropory BC B ee cepeAHHe.

Pemenne. [TOKaKUTE CaMOCTOSTEABHO,
wro CT=BK,. Torpa HaM HeOOXOAMMO
AOKa3aTh, 4TO TN= NK,.OnycrnMm u3
ToukH F repreHAMKYAdp FE ua pAna—
merp K P. Tlo Aemme ApXuMeAd OH
AGAMTCH AHHHEH PN noroaam. Ho TK; naparieaes FE, 3Ha4uuT OTpe —
30K TK| TaKxke ACAUTCH npsaMoit PN 1omoAam. To ectb T. N — ce—
peAHIIa CTOPOHE! BC.

3apava 66.Haranre paccrogHne or TOUKH KacaHHf ABYX KpYTOB C
paamnycami R H T A0 HX obueri BHEITHEH KacaTeAbHOH.
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[image: image46.jpg]Jaaba 9. Nesua o nepneHoukyLape U3 mouKi KAcanus

Pemenue. Ilycte ABa kpyra c
uenTpamn Oy u O; KacaroTcsi ApyT
Apyra B Touke C u obmeit BHem —
HeM KacaTeAbHOH B TouKax A m B.
B sapaue TpeGyercs HaWTH pac—
crosaue CD (puc. 5). Yroa ACB —
npaMoi (cM. 3apavy 83), 3HauMT,
@CAM TIOCTPOHTHE OKPYXHOCTE C
auamerpom AB, TO oHa OGyper
KacaTbCsl AMHMM LI@HTPOB M pa—
aunycos O)A u OB Torpa, no
Aemme Apxumepa, npsamas OB
AeAuT nepneHpukyaip CD mo—
noAaMm u npsmasi A peaur CD

Puc.55

nonoAam, 10 ecte Oy B u (hA nepecexaioTcs Ha orpeske CD. ITo u3 —
BECTHOH 3apaye, AAMHA OTPe3Ka, MPOXOASIIEro MapaAAeAbHO OCHO —
BaHWAM TPaNelUu 4Yepes TOYKY IepecevyeHHsi AMaroHaAeil, paBHa
CpeAHeMy TapMOHMYECKOMY AAMH OCHOBAaHHMH. 3HaYuT, B Tpanenuu

O,ABO, otpeaok CD paBeH 2Ry .
R+r
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T'AABA 10. AEMMA
O LJEHTPE OKPYKH OCTH

Opna u3 3apad B «Kaure AemMm»
copMyAHpOBAHA TaK:

Xopaa AC oTcexaer OT Xpyra CerMest.
Ha arpanwusalozz(el? 970 cerMeHT AyTe
OKpyXKHOCTH B3ATH TOYKH B un F TaK,
gyr0 AB= BF (pnc.56). H3 roukn B
onymen nepreRAHKyAAP BD Ha XOpAy
AC u ma AC pagra Touka E Tak, 410
AD = DE . Toraa CE = eF

HeTpyaHO 3aMETHTR CBA3L MEXAY ITOH AEMMOit M OAHOH M3 CO—
BpPEMEHHEIX 3aAaT:
Ape oxpyxRHOCMU nepecexaiomcs. B
‘mouxax A u F, npuiem ogra u3 OK—
pyxumcmeﬁ npoxogum uepes yenmp
I B gpyroii. Ha nepsoil OKpyXrocmu

pasma mouka C (puc. 57). Ompe3sox
AC nepecexaem BMOPYKO OKpyX—
c| nocmr B movxe E. Aokaxume, “mo

Y EC=CF.

Puc.57

Kak Mbl BHAHUM B MPEAAOKEHHOM
yCAOBK“ BMECTO Tpex pasﬂux orTpes —
xos AB, BE u BF (kak Ha pHC. 56)
EBEAGHA OKPYXHOCTE C HeHTPOM Ha
AGHHOH OKPYXHOCTH.

ByAeM HCrOAB3OBATh coBpeMenHyi0 (QOPMYAUPOBKY, TaKk Kak OHa
MeHee TPOMO3AKasd. JIMeHHO 3Ty 3apady MBI H GyAeM Ha3bIBATH
«AEMMOi1 O LIEHTPE OKPY)KHOCTH».

PaccMOTPHM ARA criocoba AOKa3aTeALCTBA 3TON AeMMBEL.
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Aokasareasctso 1. Vitak, HaMu HeOGXOAHMO AOKasate, uto CE = CF
{cm. puc. 57). Yersipexyroabuk ABFC — BIUCAHHBIH, 3HAYHT,
ZBFC + £BAC = 180°.
Ho T.x. £ZBAE = ZBEA (ABAE — paBHOGeApeHHBIH), TO
£BFC + £BEA =180°,
a sHauur ZBFC = /BEC. Yurs, wro ZBFE = /BEF, noayuaem:
ZCFE = LCEF , OTCIOMA CAGAYET AOKa3LIBAGMOE PaBeHCTBO.

Puc.58 AokazareascTBo 2. Bocmoaeay —
(o % eMcst 0603HaueHUAMH PHCYHKa 58.
HaM HEOOXOAMMO AOKa3arb, 4YTO
CD=CB. [Ilyctre /ZDAB=a
Torpa £D0O»B = 2. Ho

\ B
LDAB= £LCAB= £CO,B,
T.K. OHM ONHPAIOTCA Ha OAHY AYTY
BC. Toaromy <£COpB8=a, HO
TOrAA M £DO,C = am
A

ACO,D = ACO,B—

O ABYM CTOPOHAM M YTAY MEXAY
uumu. 3naunt CD =CB.

3ameTuM, UTO AeMMa BepHa H
AMSi APYTHX CAyuaeB B3aMMHOIO Puc.59|
PacmOAOKEHUs] OKPYXKHOCTEH M
TOYEK MX MepPeCeueHNUs. c

Aoxaxewm, uro CD = DB, ecau
OKPYXKHOCTH PAaCIOAOJKEHEl Tak,
Kak T0Ka3aHo Ha pPHCYHKe 59.

Tlycts ZBCD=a, TOTAA
ZBO,A=2a, otRypa £BDA
TakKe paBeH 20 (OnmMpaeTcsa Ha Ty
xe ayry). BABDC £BDA — BHe—
wHui.  HerpyaHo suaets, uTO
ZCBD TOorpa Takke paBeH o .
TakuM 00pa3oM MOAyYaeMm, 4HTO
TpeyroAbHHK BDC — paBHOGEADEHHBIL.

PaccMOTPHM [PUMEHEHHE AMMEI O IEHTPE OKPY/KHOCTH.
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ACB. Tlo 3apaue 67 DB peaur AyTy AC nomoaam, caepoBateasHo, DB
— Guccektpuca yraa ABC. BHaunT, TouKa D — MHICHTP TPEYTOABL —
HuKa ABC.

3apawa 70. B rpeyroasmmxe ABC Puc.63|
T09Ka I — HHIEHTP. OKpyXKHOCTS,

cojepxaman roukn B, I, C nepe— A
cexaer AC B rouke K. Aokaxure,
uro AK=AB (prc. 63).
Aokazareascrso. Touka W — Touka
nepeceyeHus A/ ¢ OMMCAHHOW OK—
pyxHOcThI0. MU3BecTHO, yTo &

CW =IW = BW .
3HAYMT  LEHTPOM  OKPYXKHOCTH,

w

OIMCAHHOH OKOAO  TPEYrOABHMKa
BIC, sBAsetca touka W. Tlo remme
O HeHTPe OKPYXXHOCTH AK=AB.

3apaua 71. B 1peyroismixe ABC
T09Ka O — HEHTP OINHCAHHON OK —
PYXHOCTH. ORpYRHOCTS,  OITH —
CAHHAA OKOAO Tpeyrosbauka BOC
npecekaer croporsr AC m AB B
T0%Kax P m @ coorsercrserso.
Aoxaxure, wro  oxpymmocts,
npoxoaqmas wepes Toukm A, P u
Q,  paBra OKPYIKHOCTH, HPOXO—
Aamer vepes Toyku B, O, i C.
Aoxa3zareAsctso. LIeHTp OKpys —
HOCTH, OITMCAHHON OKOAO Tpe—
yroabEnka ABC AGKAT Ha OK—
pyxHOCTH BOC, 3HaYuT, 110 AeMMe
O UeHTpe OoKpyXHOCTH, AP = PB,
HAH  £PBQ = ZPAQ. A ecau
paBnbt Ayt PQ 0Genx OKpY»KHOCTel, TO u OKPY>HOCTH PaBHEL

Puc.64

3apava 72. Aama maockocrs, nepecexarouras cgepy ¢ yenrpom O mo
OKpyxRHOCTH. Ha cgpepe, MO pasHsle CTOPOHBI OT IAOCKOCTH B3sTH!
T09kH A 1 B, npuiem pasHyc OA NeprerAHKyASpeH AGHHOI HAOC —
kocrn. Yepes AB mposoamTcs mpon3BoAbHas naockocts. Ona mepe —
CeKaer OKpyXHOCTh B Tokax X w Y. Aokaxure, uro npomspeienme
BX - BY He 3aBHCHT OT BEI6Opa TaKOH MAOCKOCTH.

L
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3apava 67. Ape OKpysKHOCTH 1€pe=—
cexatorcsi B Toukax A # B, mpmwueM
eHTp nepBOH OKPYXKHOCTH Oy AexHT
wa Bropow. HYepes O mposeseHa
cexymas, llepecexaromas  1mepByIo
oxkpyXHOCTS B _TOUKe D, a BrOpyio
— B Togke E. AokaxHre, 9T0 OpAMad
AD peant ayry BE monoram (puc. 60).
A0Ka3aTeABCTBO. Mycts AD nepe—
cexaer Ayry BE B TOuKe C. Torpa,
yuMTHIBaS AeMMy APXHMEAR, BHAMM,

uro: ACDO =ACBO, u £DOC=£BOC

CAeAOBaTEABHO, TOYKA C cepepuHa

Ayru BE, uto 1 TpeboBarOCh AOKA3aTh.

3apaua 68. Ase OKpyXHOCTH IIe—
PECEKAIOTCA B TOYKaxX A m B. Lleutp
O 1epBoi OKPYXHOCTH AEXHT Ha
propoi. Ha mMepBoH OKPYXHOCTH
aaHa Touka C M AC npecekaer
BTOpYIO OKPYXHOCTb B TOYKE D.
Aokaxmre, 410 ODLBC (puc.61).

AOKa3aTeAbCTBO. Ilo Aemme Ap—
xumepa DB = DC (kak Ha puc. 61),
T.e. TPeyroApHHK BDC — paBHO—
GeppenHbiil. OUEBHAHO, YTO NpAMad,
copepIKalas BEpUIMHBI  PaBHO —
GeAPEHHBIX  TPEYTOALHHKOB C OA—
HEM OCHOBAHHEM, [EPIEHAHKY —

AipHA 3TOMY OCHOBAHMIO, T.€. ODLBC .

Puc61

B

3apaua 69. Ape OKpyXKHOCTH mepe —

cexaiorca B Toukax A # B. Iertp O

1epBoi OKPYKHOCTH A€KHT Ha BTO =

poii. Yepes O mpoeAera cexyujas

ODC (cm. puc. 62). Aokaxure, 910

Toyka D — HHLEHTP TPEyroAbHHKa

ABC.

AokazaTeAbcTBo. Tak Kax OA=0B, To,
ouepuaso, uro CO Guccexrpuca yraa
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Puc.65

e
N

B

AOKa3aTeABCTBO. B ceueHun
cdepsl NAOCKOCTHIO, npoXopsen
uyepes AB, NOAyYaeTCsi OKPYX—
HOCTB, COAEPIKalIast TOUKH A, B X
u Y. TlpuueMm BeAHIHHBI AB=a,
AX = AY = b He 3aBHCAT OT Bbl —
Gopa maockocTi M ZLABX = ZABY
(puc. 65). TlpoBepem OKPYXKHOCTL
C HEeHTPOM A M papHycoM b. Ona
nepeceyeT GOABIMA M3 OTPE3KOB
BX, BY B uexoropoil Touke Z
Tlycrs BD — KacateAbHast K ITOM
OKDYXHOCTH, TOTAA (mo Aemme 0
1IeHTpe OKPYKHOCTH)

BX.BY = BX-BZ=BD? = AB® - AD* =a" - b? =.const

3apaua 73 (Teopema Apxumepa).
Kpyra Ha romaryio BAC onymeH
Touyka [ AeAWT NEpHMeTp
CH = AH + AB .
Aokasareascrso. [locpoum OK =
PY/KHOCTb C LEHTPOM B TOUKE Tn
paauycom TA (puc. 66), xoTopai
repeceyer CTOPORY AC B TouKe Z
a BTOPMYHO OKPYXKHOCTH, ONA—
CaHHYI0 OKOAO TPeyrOABHHKA ABC,
B Touke D. Tlo Aemme O IEHTpe

H3 cepeAHHE! AYTH BAC aanxoro

nepnerpnKyAsp TH. NokaxuTe, 410

AomaHO#t BAC mnonoaaMm,  T.e.

Puc.66

oxpyxuoctn DC =CZ, HO, T.K. T

cepeausa Ayru  BAC, O
DC=AB, Te. CZ=AB. Ove—
supHO, wto ZH = AH, T.K. mep—
NEeHAMKYAD M3 LeHTpa OKPYX—
HOCTH HA XOPAY AGAMT ee momo—
aam. 3uaunr, CH=AH+AB,
4TO ¥ TPEGOBAAOCH AOKA3ATE.

3apaua 74. AoxaxHre, YT0 H3 BCEX TPeyrOABHHKOE € OAMHAKOBHIM

ocHOBAHHEM H OAHHAKOBLIM YTAOM [IPH BEpUIHHE,

paBHOGEAPEHHBI

umeer HaHOOALIIHH NEePHMETP (puc. 67).

=
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AokazaTeAbcTBO. OUYEBMAHO, uTO
BCe TakHe TPEeYrOALHHMKH BIMCaHBI
B HEKOTOPHIA 3aAAHHBIH CErMeHT
ACB. Boabmem Ha Ayre ACB He—
KOTOPYIO TOUKY X, OTAMuHyI0 o C
(C — cepeanna ayru AB). Aoka—
JKeM, UTO [epPHMETP TPEYrOALHHKA
ACB mipeBBILIGET NEPUMETP Tpe —
yroabunka AXB. Aasi 3TOrO CTPO —
MM  OKDY)XHOCTb C UEHTPOM B
Touke C u papuycom CB. Ilpo—
Aonxkaem AC u AX A0 nepeceue —
HHSl C 9TOH OKPY)KHOCTBIO B TOY —
xax M u N coorsercrseHHo. To—
TAQ, [0 AEGMMEe O IEHTPe OKpYK—
HocTH, CM=CBu XN=XB. A TX.

M
N
A B

Puc5]

AM > AN , T0 1 NEpHMeTp TPeyroAbHHKa ACH TpeBhilaeT nepu —

MeTp TpeyroabHuka AXB.
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\aHHas rAaBa NOCBAINEHA AeMMe ApXMMeAa O MepreHAMKYASPHBIX
XOpAax.

Kax riepepars KpacoTy 9Toit 3apaun? PasnooGpasue cnocoGos ee
pelennsi? DMOIMK, KOTOPHIE OHa BBI3HIBACT Y TEX, KTO AOOHT Teo —
MeTpHIO?

BBITh MOJKET, Aydille BCero 0O 3TOM PacCKaXeT YPOoK, KOTOPBIA
npomea B 9°¥ MaTeMaTHYECKOM KAACCe y OAHOTO M3 aBTOPOB. Ecan
TaK, TO AaBaiite NPHOTKPOEM ABEpb M IPOHHKHEM Ha ypoOK, ypok
SPYAMIMH, 3HAHUA A TBOPYECTBA YJalIUXCSH. W nasbiBaThCa OH OypeT
Tak: «YPOK OAHOM 3AAAYML.»

Bor aTa 3apaua:

Xopasr AB w CD OKpyXHOCTH
paayca R 1eprespHKyAIpHEI H
ACAATCH TOYKOH [1€PECeYeHHs Ha
orpesxw ab,c,d (puc. 68). Ao—
KakHTe, 9ro CyMmMa KBEAPATOB
OTHX OTpe3KOB €CTh BeAHUHHaE
ROCTOSIHHAA AN AGHHOH OKPYX —
HOCTH, paBHas KBaApaTy €e AHa—
MeTpa, TO ecTs

a?+b?+c?+ad? =4R%.

Aa, 3aaaua XOpoIIa Ha CAyX, KpacHBa HA BHA M BBRISEIBACT MHTepec

y yuampmxcs. Ho cTOAT A mOCBAIATL YPOK OAHOW 3apaue?

Beaycaosro crowt! [ToTOMY 9TO 3Ta 3apaya:

3apaua APXMMEAQ, MO3BOASIIONIAs! IOHATE eTO FreHHaABHOCTD;

2. OHa — KOHKYPCHasi — BO MHOTHX By3aX ee NMpEAAAraioT Ha BCTY —
IIMTEABHBIX IK3aMeHaXx;

3. OHA MO3BOASET MOBTOPHTH PSIA Ba)kHeHUINX (DAKTOB M 3apay naa—
HUMETPHH;

4. ona TpyaHas!(AaXKe MCKyIICHHBIC B IeOMETPHH YUCHHKW HE Cpasy
CIIPaBASIIOTCS C HeM);

5. OHa pellaeTcst yAMBHTEABHO KPacHBO M H3SIIHO U PA3HBEIMH CrO—
coGamu.
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3HAKOMCTBO ¢ 3apaueii Apxumepaa TIPOXOAMT HA HPEABIAYIEM
YPOKe. AOMa yYeHHKH TOTOBAT 3Ty 33AQUY, HO BO3MOMKHO GOABIIIM
4HCAOM criocoGoB!

OaHako 3apaua HENpOoCTa, ¥ YAACTCH AM GOABINEH YacTH Kaacca
BOOGIIE peruTs ee?

[Mepea ypoKOM ABE MHHYTH TOBOPIO C Pe6siTamu o 3apaue, Gerao
MPOCMATPUBAIO MX PEIeHHA. B 3T0 BpeMs 3BEHUT 3BOHOK M 5 Hauy—
Hawo

YPOK OAHOW 3AAAYM

Mpoury BeiiTH K Aocke Peqopa, TIOTOMY 4YTO AO YpPOKa 3aMeTHa,
'ITO ero pemeHue COBNAAACT C perieHneM ApXuMeaa. (TIpeacTaBasi —
©GTCA BXHBIM HauaTh MMEHHO C aBTOPCKOrO pelnenms.) OH paccka—
3LIB@er :

Pemenwme 1. IMycts ab,c,d — A@HHBIe

OTpesk# Xopa AB wu CD (puc. 69).

Mycte AD=x,CB=y. Toraa mo

Teopeme lMudaropa aasn AAED :
x2=a%+ dZ[IL

A no teopeme IMudaropa ars ABEC

y2=b+c2(2).

poseaem AK||CD. Torpa BK = 2R

— AMamerp (rak Kak ZKAB =90°).

3A€Ch 51 OCTaHABAMBAIO @eqopa w nipomry Apyroro YHeHHKa TIpo —
AOAXKHMTE pacckas.

CKAD — pasHoGOKas Tparemust, MIOCKOABKY TOABKO PaBHOBOKYIO
MOKHO BIMCATE B OKPYXHOCTh, u CK=AD=x. /KCB=90°
(omipaercs Ha Auamerp). Toraa mo Teopeme Tludaropa aas Tpe —
yroabnuka KCB umeem: x?2 + yz =4R*. Bocnoassosapumcs pa—
nencrsamu (1) u (2), noaysaem rpeSyemoe:

a4 0%+ el 4 d? = 4R?.
Japaua pemena!

— V mens pewenue, KOTOpOe ApXMMeA He MOI HpPepAOKHTh! —
BRAIOHaeTcst B pasroBop fOas. — BeAb TDUIOHOMETpHS HOABHAACH
JHAUMTEABHO I03XKe.
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JOAS MART K AOCKE M [IOKa3hIBaeT CcBOJ# €ri0cO6 penieHus.

Puc.70]| Pemenue 2. K Tem xe 0603HAUCHAAM
(puc. 68 u 69) AODABHMM CAEGAYIOUIHE
(puc. 70): ZCAE =a; LACE=9%0-a
(M3 NPAMOYTOABHOTO TPEYyrOABHUKA
AEC). Toraa 10 ‘Te0peMe CHHYCOB AL
TpeyrorbHuKa CAB:

i
sin®
A MM TpeyroAbHHMKa ACD no To#
JKe TeopeMe...

=2R wam y =2Rsina.

3aech 5 MPepHBAl0 PaccKas M MPeAaraio CaMOCTOSITEABHYIO Pa—
60Ty: OKOHYHTE 3apady APXHMEAL CcrOCOBGOM, TPeANOKEHHEIM fOrer.
(Ef B 310 BpEMS NpepAaraio moAyMaTe HaA eme OAHHM, YHCTO Ireo—
METPMHEECKHM, CIIOCOGOM PeIleHHst 38AatH.)

BOABIIMHCTBO YHAIUXCA YCTIONHO 3AKaHIHBAIOT 3apAdy U CAJIOT
AMCTKM C PElIeHHEM.

(OAWH 13 YIEHHKOB IOKA3KBACT OKOHUGHME PEIEHMS Ha AOCKE:

Pemenue 2 (mpoporKeHnme). Arsi TPEYrOABHHUKA ACD no Teopeme
CHHYCOB HMEeM:
X
———— =2R, uAu X = 2R - sin(90°~a) = 2R cosa .
sin(90°-ar) o
Wrag, x=2Rcosa (3)i ¥ = 2Rsine (4). Bossepem ofe wacTd pa—
BeHCTB (3) ¥ (4) B KBAAPAT M CAOMKHM:
x2+ y2 = ARZ(sin2 o + cos? a)= 4R?%.
C yueroM (1) u (2) 3apaua pemena:
a2 + b2 + ¢ +d? = 4R*!
__ PeBsita, €CTb AW Y KOTO Apyrae crno—
cobui pelenus 3apaum Apxumepa? _a+p Puc.71
— §l BOCHOAB30BAACSl CHMMETPHEH npH Lot
peleHnH 3apaud, — TOBOPHT OKens. A
TaKyKe W3BECTHHIM CBOHWCTBOM Yyraa ¢

BepIIMHOM BHYTPH KpyTa.
JKeHs upeT K AOCKe M 3alMCBIBAeT 3TO

cpoitctBo (puc. 71).
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3areM HauMHAeT OGBICHATL CBOH COCOG:

Pemrenue 3. CoraacHo cBOWCTBY yraa ©
BePUIMHOH BHYTPH Kpyra IOAyCymMMa
AyT ADwu BC pasua 90° (puc. 72).

Toraa WAD + UBC =180° (5).
[NpoBeaem mnpamyio J, copepxauryio
Auamerp, tak uro /||AB. Us coobpa—
JKeHu#t cummerpun DK =BC=y,
Toraa u ayra DK pasHa BC (pasmbie
XOPABI CTATHBAIOTCS PaBHBIMM AyTaMH).
3uaunt, UAD + UDK =180°. Ecau 310
Tak, T0 AK — Amamerp, u
ZADK =90°. Tlo Teopeme Iludaropa
AL TpeyroAbHuKa ADK xd y2 =4R? "m0 PABHOCHABHO DPRIICHHIO
3aAAYH.

— Y MeHSI TOXKE CHMMETPHS, TOABKO HEMHOTO 0 —Apyromy! — Bhi—
XOAUT K AOCKe Cepreff v noKassiBaer:

CHMMETPHYHEIH AB  OTHOCHTEABHO
LeHTpa OKpyxHocTH O (puc.73). B
CHAY CHMMETDHH:

TK=AB, CP=ED=d, PK=BE=b.
Ouesnano, wro PD =c. U3 npsmo—
YTOABHOTO TpeyroAbHHKa DPK umeewm:

DK? = PK? + PD? = b? + c?.

Ouesnpno, yro AK — aAmamerp (T.K.
ABKT — mnpsiMOYroABHMK), M TOrAQ
ZADK =90°. To Teopewme INudaropa
AAst TpeyroAbHMKa ADK:

x% + DK? =4R?,

HAHM
a?+b% +c? +d? = 4R
3apavua pemrenal.

— B aToM cmocoSe BosmoxkHO Apyroe pemenme! — Geper cAOBO
Haranra.
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Pemenue 5. BocIoAs3yeMcs TeM ke PUCYHKOM (cu. puc 73).
BK =c-d: AB=a+ b, ZABK =90° (onupaeTcst Ha Auamerp).

Toraa AK? = AB® + BK?, wan:
AR% =(a+ b)? +(c—d)? =a® +2ab+ b® + c? ~2cd +d’.
Ho no M3BecTHO# Teopeme O paBeHCTBe TIPOM3BEACHHT OTPE3KOB

xopp ab=cd. Toraa 2ab w —2cd cokparsarcs! Pemenue 3apaun
TIOAYYEHO.

— A y MeHs TPMHIMITHAABHO APYroe pelleHHe, He IOXOXee HH Ha
OAHO U3 TIPEABIAYIHX! — 3asBASET Arerka.

Tlepep ypoKoM s GerA0 MPOCMOTPEA €riocoG ANeHKH. Obpamiaroch
K KAaccy:
— Ecan cnoco6 BepeH, TO 3T0 — MAaA€HBKas CeHCAalHs. Takoro cno—
coba pelneHus 3apaun ADXMMEAA 5l HUTAE B AMTEpaType He BCTpedaA.

PacckasuBaer AleHKa:

Pemenne 6. [TposeaeM B TPEyroAb—
uuke ABC Bmicory AK (puc. 74).
Toraa H — OpPTONIEHTP (TOYKa ne—
peceyeHus BHICOT) B TPEYrOALHUKEe
ABC. Tloxaxem, uto AH=AD=x.
Aeiicreureasno, LADC = LABC =«
(BuMCaHHBIC, OMHMPAIOIIMECH HA OAHY
Ayry). Toraa ma AABK: £1=90°-a u
us AADE: /2=90°~a . TTOCKOABKY
AE — Beicota u OmccekTpuca B
TpeyroapHuke ADH, TO 3TOT TPE—
YTOABHUMK paBHOGEADEHHbIH, 1
AH=AD=x.
JAajee IIpUMEHNM XOPOIIO U3BECTHYIO dopmyAy:
AH? = 4R? - BC?(6).

3Aech s NPepHIBAI0 PACCKA3 M NPEAAAralo YUeHWKaM CaMoCTOos —
TeAbHO 3aBEPIIMTE PElIeHHe 3apauy (MHe yKe MOHATHO, YTO CeHca —
1St COCTOAAAC). TIOMYTHO CHPAIMBAIO0 Y YHAUMXCHA AOKA3ATEABCTEO
IPEAAOIKEHHON ANeHKOH hOPMYAs! (6).
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3nanne (POPMYAE! BXOAUT B HX SPYAMLMIO M MHE IpEAAaraeTcs
HECKOABKO CIIOCOGOB AOKa3aTeALCTBa.

BoasmmHeTBO YUYEHHUKOB AErKO pasrapbIBaloT M AAGABHEMIIMA XOA
Paccy’>XAeHHH B pemenuH 6.

Pemenne 6 (mpoponnemme). AHZ =4R? - BC?, x%=4R? -
Te x%+ yz =4Rr?,
Hy uto 3, Takoro cnocoba yauTeAs He aHaA!

Qopmyaa (6) MOACKAa3LIBaeT AHTOHY MACIO, KOTODas AAPHT HaM
ene OAMH cnoco6 PpelieHus 3apavu. OH BOCMOAB30OBAACS M3BECTHBIM
Y4eHHKaM CBOWCTBOM OpTOuUeHTpa A
«TOUKH, CHMMETPHUYHEIE OPTOLEHTPY
OTHOCHTEABHO CTOPOH TPEYTOABHMKE,
NPUHAAAGIKAT OIMCAHHOM OKpYX —
HOCTH»

Ha puc. 75 — Toukm H u H'
CHMMETPHUHBI ADYT APYTY OTHOCH—
TEABHO CTOPOHEI BC.

DTOT daKT npepraraeM YHTaTeAIM
AOKa3aTh CaMOCTOSITEALHO!

AHTOHa BBITASAMT Tak (xoppa CD

OmyuieHa BHU3 A yAODBCTBa paGoTel

c puc. 76):

Pemenue 7. AH” = 4R? - CD?,
(@a=b)* =4R* - (c + d)?,

a% = 2ab+ b? = 4R* - ¢ - 2cd - d°.
Ho ab = cd — u3 paBeHCTBa NpoH3 —
BeAeHHi oTpeskos xopa. Toraa

a%+b% +c? +d? =4R?.

3apava pemena!
B 3aKkArOueHMe ypoKa — MaAreHeKuil ciopnpus ot Aammia. 5 no—

TPOCHA €r0 BBHINOAHHTH BEKTOPHOE pEIICHHE 3apaul ADXHMEA,
TPUAYMaHHOE OAHMM M3 HAIIMX BEITYCKHHKOB HECKOABKO AGT HA3aa.
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O NEPHEHAUKYASPHBIX XOPAAX

Orta raaBa NpU3BaHa NPOAEMOHCTPHPOBATE CHAY # 3¢hPeKTHBHOCTE
AEMMEBI APXMMEAA O MEPTIEHAMKYASIPHBIX XOPAAX. AeHCTBHTEABHO,
BCE TMPEANOXKCHHBI® HIDKe 3apaud AMGO GasupyroTcs Ha 3HAHUM
AQHHOI AeMMEI, AHGO MONPOCTY ABASIOTCS BAPHAUMAMH HAH HMIIPO —
BH3aLMAMHU K AemMe. Yro, BpoyeM, eme GOAee MOBBIIAeT ee pei—
THHT!,

3apava 75. B oxpyxrocra paamyca P
TIPOBEACHEI ABE B3AHMHO — ITPIIeHAN —
Kyrapreie xopast MN u PQ (prc. 78).
Hasanre paccrosmme mexay TouKamm
Mun P, ecar NQ=m.

Pemenne. CoraacHo reMMe ApxuMeaa

a? +b%+c?+d?=4R?.
Ho a®+c?=MP?u b®+d?=m?.
Toraa umeem: MP? + m? = 4!22, or—
KyAa

2

MP =V4R? - m?

Puc.79) Bapava 76. Awaromarn smmcammoro
| OKPYXXHOCTS YeTEIPEXYTOALHHKA ITep —

TEeHAHKYAADHBL. AOKAaXHTE, YTO CYMMBI
Ah KBBADATOB  €ro  IPOTHBOMDOAONKHBIX
CTOPOH PABHEL

AoxaszareabcrBo.  Coraacho  Aemme
Apxumepa:
2

m?+ k% =a%+ 5% + % +d? = 4R?
(puc. 79). Ho n

%+ 12 = 52 +b2 4 c? s d? = 4R?
CAepOBaTEABHO,

m® + k% = 0% 4+ 1% = 452
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Bor ouo (puc. 77):

Pemenne 8. 4D = 0D - OA;
BC=0C-0B.

AD* + BC? = (0D - OA) +(06- 0B =

= 4R? - 2(OD - OA + OC - OB)

HAM

Lyt :41??-4@-54+o_c-513)(7).
OD - OA = R? cosa; OC - OB = R* cosp.
AokaxkeM, at0 o + ff =180°:

UAD +UBC =180° (cm. hopMyAy 5), a yrasl @ W i — LeHTpaAb—
HEIe, PABHBIE COOTBETCTBEHHO AyraMm AD u BC.

Toraa f=180°-a u cosf = —cosa, OTKyAQ CAGAYeT, 4TO
©OD-0A +OC - OB =0, nno dpopmyae 7 x? +y2 =4R?

Bee!

3apaua ApxuMeAa pelleHa eie OAHMM, BeKTOPHBIM cnocoﬁpM!

TIOABOAMM UTOTH «YPOKA OAHOM 3AAAUM»:
* TOBTOpeHs! BayKHeHmme hakThl IAAHUMETPHH;
* [PEAAOIKSHO MHOTO CIOCOGOB pemreHus 3HaMEeHHTOH 3apAatn;
e ABa criocoba SIBHAMCh CIOPIPH30M AAS TIPETIOAGBATEAsl H, MOXOXKe,
HUTAe B MAaTEMATHYECKON AHTEPATyPe PaHee He BCTPEeYaAuch;
® Ha ypOKe COCTOSIACS, IyCTh HEGOABIION, HO pasrOBOP Ha BEKTOP —
HOM si3biKe!

— Cnacu6o, BeAmkuit Apxumep, 3a Oaectsupyio 3apady! Cmacuto
y4eHHKaM 3a XOPOWIYIO AOMAmIHIO0 paboTy, 3a PapoCTh OTKpHITHI Ha
ypoxe!

K AOMalHeMy 3apaHMIO, KOTOPOe HAIMCaHO Ha AOCKe, AOGaBAsIIO:
pemmTh 3apauy ApXuMepa METOAOM KoopamHar. Takoe pemenue
cymecTsyeT!

UTAK, «YPOK OAHOM 3AAAUM» COCTOSIACS.
OCYLIECTBUAACH CB3b BPEMEH, CBA3b TTPOILAOTO € HACTOSAILIMM.
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3amMeTHM B CKOGKax, 4TO, BOODWIE TrOBOPs, HMEeT MeCTo u Boaree
CHABHEIA (aKT, HE CBA3AHHBIA C AGMMOH Apxumepa:
«ECAM AMAroHaAM BBIITYKAOTO HYeTHIPeXyrOAbHHKA Mep—
[EHAMKYASIPHBI, TO CyMMbl KBGADATOB €r0 MPOTHBOLO —
AOJRHBIX CTOPOH PaBHEL.»

3apaua 77. Harpure cymmy KBSAPaTOB CTOPOH BIHCAHHOIO YeThl —
PeXYTOABHHKA C HepIeHAHKYAIPHBIMH AHATOHaAIMH B OKPYKHOCTE
paauyca R.

Pemenue. [To 3apaue 76 m?+ rl2 + k2 +t2= 8R%.

Omser. 8R%.

3apaua 78. Aamer OKpyxHOCTS H TOWKa K BHYTpH Hee. Aokaxmnre,
9r0 CymMa KBAAPAaTOB AAMH B3&HMHO —IIEPIEHAHKYAIPHEIX X0pA
AQHHOH OKpYXHOCTH, NepeceKalomuxcs B Toke K, ecth BeAMunHa
NOCTOsTHHAas. P

Aokasareancrso. Iycts ABu C4 —
B3aHMHO — MEPIICHAUKYASPHEIE XOPABL,
nepecexaiomuecs B TOUKe K (puc. 80)

AB?+ CD* = (AK + KB)® +(CK + KD =
= AK? + KB® + CK® + KD* +
+2AK - KB + 2CK - KD,
AR
AR +CD? =a+ b+ P+ d +
+2AK - KB+ CK - KD).
Tlo AemMe ApXUMeEAd
a? +b? 4 e 4 d® =4R%.
A TIOCKOABKY TPOH3BEACHNSI OTPE3KOB XOPA B KPYTe PaBHEI, TO
AK-KB=CK- KD = = const
Toraa AB +CD? = 4R + 4n® = const, 9TO M TPEBOBANOCH AOKA3aTE.

3apaua 79. B kpyre pasHyca R IpOBEAEHEI ABE MepeceKarolHecs o)
[pSAMBIM yTAOM XOpABL Harpmre cyMMy KBAADATOB XOpA, €CAN pac—
crosme KO OT TOUKH HX [TEpecevernns A0 BeHTpa (pHc. 80) paBHo .
Pemenye. DakTHIECKH — 9TO Ta JKe 3apada 78 — € TOH AMIIL pa3—
HEIeH, 4TO AGHO paccTostHue OT Touku K A0 meHTpa. BocnoAssyemcst
3HAMEHUTON 3ajaver EBKAHAA, IO KOTOPOW:
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AK-KB=CK-KD=(R+t)- (R-t)= -1
(AokaskuTe ee camocTosTeArHo!) Toraa OTBET OUEBHACH!

AB +CD? = 8R% -4

3apaua 80. B OKpyKRHOCT pajuyca R BIOHCAH YeTBIPEXyTOAbHHK
ACBA c¢ neprneEAHKyAAPHEIMH AHATOHaAAMH (puc. 81). Paccrosmne
KO or rouxy nepeceveHHs AHArOHaACH A0 HeHTPa OKPYXHOCTIH
PaBHO t. AOK&XKHTE, ITO CEPEAHHEI CTOPOH YETHIPEXYTONLHHKA H OC —
HOB&HNA NEPHEeBAHKYASPOB, OIYIeHHBIX H3 Toukn K na cropoms,
AeXar Ha OAHOH OKpYXHOCTH. Haranre pasnyc 310H OKpyRHOCTH.
Pemenmue. [Tycts £, F,N,T — cepe— Qi Piicigt
AMHBI  CTOPOH  UeTHIPEXYTOABHHKA
ACBD. Tlockoasky ABLCD, To i
0ueBHAHO UTO EFNT — mpAMOyTO— A B
AsHEK. Torpa EN — Auamerp onm—
caHHO# OKOAO EFNT OKpYXHOCTH.
cp? | AB?
—+

? TR Y
cp? + AB?
gt

Ho no sapave 79 AB + CDP =8R - 4%,

1

Toraa EN?=2R*-¢%, EN =V2R? -t u Rlz—;—EN=§ 2

EN? = ET? + TN? =

AOKa)keM, 9TO OCHOBAHMSI IEPHEHAMKYAAPOB, ONYUCHHBIX M3
TouRM K Ha CTOPOHEI YeTHLIPEXYTOABHHKA, GYAYT NMPHHAAAEIKATL ITOM
ke okpyxuocTH. I[TycTh P— OCHOBaHME NEPreHAMKYASpa, ONyIieH —
Horo u3 K ma BD. HerpyaHo nokasare, 4to npsiMas KP NpoXoauT
yepes TOUKy £ — cepepnHy CTOpPoHEI AC (AOKAXKHTe CaMOCTOATeAb—
HO!). Toraa, ecam Ha EN Kak Ha AHAMETpe OMHCaTh OKPYXKHOCTh, TO
TO4Ka P GypeT NPHHAANEXKATE 3TOH OKPYXHOCTH (T.K, LEPN =90°).

AHaAOTMYHO MOJKHO IOKAa3aTh, YTO OCHOBaHMs OCTABUIMXCS [EP—
MEHAMKYASPOB GYAYT TAloKe ASKaTh HA OKPYXKHOCTH C AHaMETPOM
EN =TF.

3apaua 81 (3apava Bpaxmarynrsl). [IpHBesnte HpHMEp BIHCAHOIO
YETRIPEXYTOABHHKA € HOIAPHO PAIAHIHEIMH YEAOUUCACHHLIMU AN —
HaMH CTOPOH — TaKOI0, 9TOOLI AAHHEI €r0 AHAIOHAAeH, MAOIaAL H
PAAHYC OINHCAHHOH OKPYIKHOCTH TAKXKe ObIAH [eABIMH YHCAGMH,
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Puc.82] Pemenne. Bridepem ABa IPOH3IBOALHAIX

TTuaropoBeIX TpeyroAbHHKa (Harmpu—
aqf \& i
“2&
by by

Mep, Bupa 3md4m5n, mam 5k;12k;13k,

uAM Apyroro Bupa). Ilycre ato GyayT

TPEYTOABHHKH CO CTOPOHaMH aj; byic; u

aay e b ol Bl oh
Rk 7o g

agibgicy (puc. 82) . Buibepem Takxke
EAMHUUHBIH OTPE30K — C TeM, 4To0h
HOCTPOMTE OTPE3KH

B,
OA= )

Torpa Ha ABYX [EepPHEHAMKYASIDHBIX
NPSIMBIX, OTAOKMB S5TH OTPE3KH, TIOAY —
YHM YeTHIPEXYTOABHHK ABCD (puc. 83).
TTockoABKY

AO-OC=BO-OD=ay a3 by - by,
TO YETHIPEXYrOABHMK ABCD — prnu—
caunbli . Torpa no aemme Apxumeaa

AO? + BO? + CO? + DO® = 4R?,
MAM

(a1 - 42)” + (a1 - b2)*
+ (b1 b2)” + (b a)® = 4R
(ar) (an +b2)+(b|} (527 +b22)=4R2

Ho a% + bz2 = cf ( Teopema TTucharopa AASI TPEYTOABHHKa CO CTOPO —

HaMH day;by;cy). Torpa c3 (a. + bf ):4[(2‘ OAHAKO, OYEBHAHO, YTO

€y Cy
a| +b, —q Toraa c,z- % 4R?, oTkypa R = '2 = . Ecau mpo—
M3BEAGHHE C) - Cy AGAMTCS Ha 2, TO R — 1IeA0€ UHCAO, ecAM 3Ke

€y Co— HEYeTHO, TO YBEAMYMM HYETHIPEXYTOALHHK ABCD B ABa
pasa, uroObl HaBepHska R GBHAO 4YeTHBIM 4HMCAOM. Yo Kacaercs
MAOIIAAN YeThIPEXYTOAbHHKAa ABCD , TO OHa, OYeBHAHO, BRIPAXKAeTCsH
LeABIM 9HCAOM, MOCKOABKY YerhlpexXyroabHHK ABCD cocrour us

UETHIPEX NPAMOYTOABHBIX TPEYyIOABHUKOB, BCE KaTeThl KOTOPHIX —
TEeABIe YHCAQ.
3apaua pemeHa.
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Haubonree BaxxHO# 3apauedt M3 «KHHMrH O KacalomMXcs Kpyrax»
ApxmMeaa SIBASICTCH, Ha Halll B3TASA, CAGAYIONIas 3apaya:

OTpe3ok BHEIHEeH KacaTeAbHOH K ABYM KacCaroUHMCS

KpyraM, 3aKAIOTEHHEIN MeXAy TOYKaMH KACaHHA, Paber

CPEAHEeMY reOMeTpHYeCKOMY HX AHaMEeTPOB.

OTa 3apa¥a M CErOAHS SBASGTCA NOIYASPHOM, BCTPEYAIOMeNcs Ha
BCTYTTUTEABHBIX 9K3aMEHaX.

TIpexae, uem mepedTH K NPUMEHEHHIO OCHOBHOM 3apadm, pac—
CMOTPHM HeThipe 3aAaum OAHOro weprexka (3apaum 82 — 85), xo—
TOpbIe MOMOTYT HaM M3YYMTh KOHGHUIYPAIHIO KAaCAlONHXCH KPYTOB.

Hrak, Ha puc. 84 — apa
Kacalomuxcs  Kpyra A Puc.84
uenrpamu O u Oy, obwas
BHEWHAA KacarerbHas AB
H obumas BHYTPEHHSIA
kacareabHas CE.
3apaua 82. Jokaxure, 410

AC =BC.
AokazareascTBo. OTpesku
KacaTeAbHbIX, MPOBEAEH —
HEIX M3 AGHHOH TOUKH K
ASHHOMY KpYry paBHBI
3nHaunT:

AC =CEn CB = CE, otxypa AC =BC.

3apauva 83. Aokaxure, yro LAEB =90° .

AoxazareascrBo. T.k. AC =CE =CB, 10 Touka C sIBASIETCS LEeHTPOM
OKpYXKHOCTH, OIMCAHHOH OKOAO TpeyroabHuka AEB, ¢ pnamerpom AB.
3uaunt ZAEB=90°.

3apava 84. Aokaxnre, yto £0,CO, =90°

Aokasareasctso. [pamas O\C smasiercs Guccektpucoi yraa ACE, a
npsimasi OyC — GuCCceRTpHCOf yraa BCE. T.K. yroa Mexay Ouccek —
TPHCAMH CMEXKHEIX YTAOB paBeH 90°, 10 £OjCO;y = 90°
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2Rix + 2/xRy = 2| RiR; - A L Paaeg
OTCIOAG HETPYAHO HalTH X: B
iRy C%

x=—12
7 Y
(VR +Ry)
Kasanock Obl 3apaua pelneHa,
OAHAKO HE CAGAYeT CIIeLIHdTh e —
PEXOAHMTE K CAepyiomeit 3apave,
T.K. PEIIEHHE AOBEACHO TOABKO AO

noAOBHHEL!
Ha puc. 88 nokasan BTOpo# Ba—
A PHAHT  MOCTPOEHHA  HCKOMOM
OKpyXHocTH. B atom caywae
PelIeHNE aHAAOTHUYHO®:
2/Ryx = 2R\Ry + 2,[xR;,
OTKyAa:
.1
W )
Hrak,
RiRy
oxEeT X =t
(,/RI +Ry)
3apava 87. Tpm okpyxHOCTH € Puc.89)

yentpamy O, O, m O3, Ka—

calommecss APyT Apyra H mps— ﬂ@
MOM /, PacHoOAONKEHEI TaK, Kak Y
noxkasaHo Ha puc. 89, O6o—

3HAYMM WX PapMychl, Kak Ry,
RyH  R3— COOTBETCTBEHHO,

Aoxaxure, gro:
1 1

1
VR IR Ry

Vkaszauue. Vaes pemenus ta e, 4TO B IPEABIAYIIEN 3ajaue.

3apaua 88. Harira nmiomaas gurypsr CNEK (prc.90).
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3apava 85. Aokaxunre, yro LCNE = £LCKE = 90°.

AokasarerbcTBo. UeTnipexyroasHuk ACEO;— peabromp. Tk B
AIOGOM AGALTOMAE AMAarOHaAM NEepUeHAMKYAdpHEl, To ZCNE =90°,
anaroruuHo — ZCKE =90°.

PaccMOTpHEM ABa Criocoba peleHusi OCHOBHOM 3apa9Tu (zapaum o
Kacalomuxcst Kpyrax),

Puc.85| Pemenne 1. Bocroaesyemcs 060 —
= 3HaveHnsMH puc. 85. Ham neo6—
XOAMMO AOKa3aTh, ut0 AB=2|RR,
Ansi atoro onycrum us ToukM Oy
nepriespukyasip Oy Ha papmuyc
OA. Tlycts x — AAHHA OTpeska
AB. Toraa 3anumem:

OyH = AB=w«x ,
00, =R/ +R,, OH=R - R;.
Tlpumenum Teopemy ITudaropa x
AO,0,H :
2y 20 T2t
x* =(Ry + Ry)" ~ (R = Ry)” =4RyRy,

otkypa x =2RiR; .

Pemenne 2. Ha puc. 86 CE —
BBICOTA B TPAMOYTOABHOM Tpe —
yroasruke AO|CO, . 3naunr,

CE=JO,E -O,E =[RR; .
Ho AB = 2CE, cAe)OBaTeAbHO,
AB=2[R\R; .

PaccMOTPHM psA 3aA@Y, TAe NPHUMEHSIETCS OCHOBHAS 3apada —
3ajpada O KacamwuHXcs Kpyrax.

3apaua 86. Harpure paayc OKpy>KHOCTH, KaCalomjeHca ABYX AGHHEIX
OKPYKHOCTeH pRAHYCOB Ry # Ry H HX 0OL[EH BHEHIHEH KacareAbHOH.

Pemenne. B ofosnavenusnx puc. 87, rae X — pPapHyC HCKOMOH OK—
pyxuoctH, 3anumem: AC + CB = AB, uAM, N0 3apade ApXHMeAa:
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Pemenne. OUeBHAHO, UTO

1
Scnex =5 Saes

Beicora AAEB HaXOAMTCS TakK,
Xak B 3apave 66. Dra BhICOTA
paBHa:
2R, R.
EH = 2122
Ry + Ry

Otkyaa
Siks =S AB-EH =

2R Ry R Ry

Ry + R,

1
=5 Rk, EH =

RiRy Ry Ry i

3HavuT, S =
CNEK R+ Ry

3apava 89. K ABymM BHelnHe KacaromuMcs B Toyke E KpyraMm paauy —
coB Ry n Ry npopeaeHs! preurtne Kacareabrsie AB i CD. Aoxaxmure,
ur0 B ABCD MOXHO BrHcats OKpy»HOCTh. Haraure ee pasnyc.
Pemenme. OuesnpHO, uro ABCD
— rpanenus. IlpoBeaem K AaH— A Puc.91
HBIM Kpyram OGUIYIO BHYTPEH— B
HIOIO KacaTerpHyto MN. Torpa:

2MN = AB + DC (puc.91).
C  apyroit  croponml, MN—
cpepHsisi AuHMS Tpanenun ABCD,
3uawur, 2MN = AD+ BC. Cae—
AOBaTEABHO,

AB+ DC = AD + BC,

u ABCD — onucaHHas Tpanewus,
npuyeM TouKa £ — LEHTp BIMCAHHOH B Hee OKpyXXHocTH. 1o 3apaue
2R Ry
Ry + Ry

66 ee papuyc EH pasen

3apava 90. Haranre momaas tpanequn ABCD (puc.91).
Pemennel. INAomaAL Tpaneluy paBHa MPOM3BEAGHHMIO BLICOTHL TPa —
neuuu Ha ee CPeAHIOI0 AMHUIO. BhICOTa AQHHOM Tpamenuu paBHa
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4R\R,
Ri+Ry
Cpepssisi auans MN AGHHOMN Tpaneuuy, 10 3apaye Apxumepa, paBHa
2R\ R,. 3uaunr, naomaab AarHOM Tpanenuu ABCD pabua

8RR, [R\R,
Ri+Ry
Pemenwe 2. OWeBHAHO, UTO MAOMAAL apAMOYTOARHUKA CNEK (cM.
puc. 90) B ABa pasa MEHBIE MAOaAM TPEYTOAbHUKA AEB, a MAOIAAL
TPeYrOAEHHWKa AEB (cym. puc. 91) B ABa pasa MEHBIIE IAOMIAAH TPa —
nenun ABPK (MOKaXHTE 3TO CaMOCTOATEABHO!). AaAee OYeBHAHO, YTO
TAOWIaAE Tpanenun ABPK B ABa pasa MEHbBIIE NAOMEAH MCKOMOM

Tpanenun ABCD. Utak, S apcp = 85 nek - Yautsisas pesyastar 3a—
Aavu 88, HaXOAMM, UTO

5. . BRRRRy
BT RAR A

AMaMeTpy BIMCAHHON OKPY)XHOCTH (CM. 3apady 69), Te.

3apava 91. daw versipexyrossanx ABCD, B KOTODEIH MOXHO BIHCATEH
OKPYXHOCTb. B HEro BIHCAHBI YETHIPe OKPYIKHOCTH TaK, 4TO KaXAAf
Kacaercs CTOPOH COOTBETCTBYIOIIEIO yIrAd H ABYX COCEAHHX OKPYHK —
HOCTeH. JOKaxKuTe, 9T0 M0 KpamHer Mepe ABe H3 YETRIDEX COCEAHHX
OKPYARHOCTEH DaBHEL

Pemenne. OGO3HaYMM TOUKH Ka—
CaHMsl OKPY)XKHOCTeH CO CTOPOHaMH
YCTHIPEXYTOABHHKA Kak Ha puc. 92.
C yueroM Toro, uro ABCD —
ONMCAHHBIA, 3aMUILIEM:

AB+ DC = AD + BC,
HAH
AF + FT+TB+ DQ+ QP+ PC =

= AN + MN + MD + BK + KL+ LC.
Aanee, yurs, ato
AF = AN, BT = BK,
CL=CP, DQ = DM,
samumwem: FT + QP = MN + KL,
Wam, no sapaue Apxumepa,

2rary +2fnry =2nry +2rery
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TA I,I7,73,74 — DaANyChl AQHHBIX OKpy>kHOCTel. Toraa
VAl - 7) =i e - 7).

a 3TO0 BO3MOXKHO TOTAR, KOrpa AMGO rp =ry, AubO 73 =ry, T.e. XOTS
Obl ABE M3 4ETHIPEX OKPY’KHOCTel — paBHEI

3apaua 92. K AByM Kacaromumcs Kpyram IpOBEAeHa Kacareabnas AB.
IMaparrersHo AB nposeaeHa KacaTerbHas K MEHbLIeMy Kpyry, ne—
pecexaromast Gorsuni Kpyr B 109kax D y C (puc. 93). 3had, uro
PaAHyChl AGHHEIX KPYTOB paBHEI Ry 1 Ry, HaHAHTE DAAHYC Kpyra,
OmHCaHHOTO BOKPYT Tpeyroasanka BDC .

Pemenue, Mcxops u3 3a—

A Puc93 \aun 35 pan AADC sa—

mameM:

Ry
3HaumT,

AD = AC =2RR; .

H C Ho, no 3apaue Apxmmepa,

AB taKxe paBHO 2\ R|R; ,

L CAGAOBATEeABHO, TOUKa A —

AD% = AC? = AW - AH =
=2R, 2R = 4RR,.

LEHTp OMHMCaHHOM OKOAO TpeyroabHHKa BDC okpyxuocta. Vtak,

OrBet: 2\ R\R; .
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[image: image70.jpg]TAABA 14. 3AAAYA APXHMEAA
O BUCCEKTPHUCE.
3AMEYATEABHOE CBOKCTBO
MHIJEHTPA TPEYTOABHHKA

B pomepmmx a0 mac TPyAax A Puc94
ApXHMeAQ HAXOAMM AMUIL OAHY 33—
Aauy, CBS3aHHYIO €O CBOWCTBOM
Guccektpuckl. B umrepuperanumn
Cabura uon Kopper [4] u B coor— b c
BETCTBHM C puC. 94 OH@ BEITASAMT
TAK:

b+c - L *).

a ¥

& x Ly ¥

B coBpemenHoi sremenTapHOit PeOMeTpHH H3BecTHa hopMyAa

Al _b+c
= =~ (rae /— uHIEeHTp TpeyroAbHuKa),
1, a

KOTOpasl, KaK HeTPYAHO 3aMETHTE, 11O CYTH AyGAMpYeT 3apauy Apxu —
Meaa. Aeicrsireasto, uaAABL; (puc. 94) o CBOHCTBY GHCCEK —
TPHCHI: bl
L
Dopmyaa (*) nomoraa ApXMMEAY ONPEAGAHTH C BBICOKON CTENEHBIO
TOYHOCTH IPAHMLLL YHCAQ 7T .

Ilocmompum, xax Apxumeg Haxogua Bepxnrui npegea wucaa r ',
Mycts AC = ag— CTOpOHa ONMCAHHOrO MPABHABHOTO IHECTHYTOAL —
HUKa (puc. 95). Mycts OB=R=1. ZAOC =60°u LAOB = 30°
2

1
Torpa AB = Lag =—L;

2 «/5“40:\/5

Mycts Takxke OD — Guccekrpuca

| BamMeTi, o HIKHUI IPEACA HAXOAMTCH AHAAOTHMHO.
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A Pucos] yraa AOB. Toraa mo 3sapave Ap—
AOC+ OB _ OB ’
xumeps, ————=——. Han
AB BD
D 2
y \ 155
3 1 k!
Bh &2 1w T PR

J3

3amernym, uto BD SBAAETCH MOAO—
BHHOH CTOPOHBI ONMMCAHHOTO ABE—

HaAL@THYTOALHHKA, T.€

C Loas s

2,04 awe

o Teopeme ITudaropa prst ABOD waxoaum OD . TTpoeoaum cae—
AYIOULyI0 GHCCEKTPHCY, IOTOM @Ile OAHY M TaKHM 06pasoM. HaXOAUM
1

1 1 &
az4i 5 asgi 5 agg- OnucaHHBi ACBSHOCTONIECTHYTOABHUK BO Bpe —

2 2
MeHa ApXMMeAA AGBaA AOCTATOYHO XOpOllee NPUOAMKEHHE YHCA] T
agg - 96
27R = lgg = agg - 96, OTKYAQ rr=9;T‘

Tak HEOXKUAAHHO, KpacHBO W 3(PGHEKTHBHO ApPXHUME) NPUMEHHA
BBIBEACHHOE MM CBOHCTBO GHCCEKTPHCHI YrAa TPEYrOAbHHKA.

Kak MBI yike OTMEYaAM, B COBPEMEHHBIX 3apadax OoAee mmpoxoe
Al _b+c
NPHMEHEHHE HaXOAMT OpMyAa g i AORESERIROORYIO ML
1 a
TEM CaMEIM PelM M 3apavy Apxumepa.
A 3aTem nocTapaeMcs 110Ka3aTh, KaK BAaaeHHEe GOPMYAOH CymiecT—

BEHHO [MOBBINAET TEOMETPHUYECKYIO SPYAHLHIO, AEAAeT MOCHABHBIM
pelrense pasHo0GpPa3HBIX KOHKYPCHBIX U OAHMITHAAHBIX 3aAGH.

3apava—reopema. Aoxaxmre, wro mHgentp | Aernt
Guccextpucy AL, tpeyroasunka ABC' B orromern
Al _b+c

Iy 2
TlepBoe pemenne. [Iposeaem Guccektpucy Clg B Tpeyroasnuke ABC

(puc. 96). TIo u3aBeCTHOMY CBOMCTBY OMCCEKTPHCEI AAsl TPEYTOABHUKA
AL C nmeem:
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114 Tx
Yepes sepimny B nposeaem mps—
My1o k uapaaeasHo AL;. Ilpsamas
CA nepecekaer k B touke 0. He—

TPYAHO MOKa3sars, YTO TPeYTOALHHK
BAD — pasHOGeApeHHET:

Al _ b Puc.96
D

BA=AD=c.
Toraa 13 Toro, yro
e
AALC~ApBe ) Bizbte,
x a
oTKyAa u caeayer, uto AL _ bt
1L, a
Puc.97| Bropoe pemenne. Tlo CBOHCTRBY
A GHCCEKTPHMCHL  AASl  TPeyroABHHMKa
ABC (pnc.97):
I % S ab
b c NEET I T
Toraa 0o 9T0My JKe. CEOHCTBY AAst
TPeyroabHuka ALC:
Al _ b _blb+c) b+c
c = B — == ol @
B L, x  ab a
Tperse pemenue. Yepes BEPUIMAY
A Tpeyroasunka ABC mposepem ; T Puc.98
OpAMYIO f lapaseasHo BC (puc.98), A
Yepes unuentp / nposepem TKLBC
IK =rIT=h, —r.
WATT ~ AL e Npreypa AL = AT !
I,
HAR
o LK B
28 . .5
TR by = ol e 2y AT 2. SBp=g Lb+e
a P 1L, S Sa a
P
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3apava 93. Kakoe 3 paccroguue OoAbure: OT BEPUIHHEL TPEYTOAL —
HHKAa A0 HHIEHTPA HAH OT HHIEHTPa A0 OCHOBaHHS GHCCEKIPHCEL
Al _b+c

i a
TPEYTOABHHKA Cpa3y AQIOT orBeT: A/ > 1.

Pemenue. Brapenne CBOWCTBOM M 3HAaHHE HEepaBeHCTBa

3apaua 94 (KueBckue ropoAckme ormmmmapsl, 1987 1.). Bmmucanwas

B Tpeyroasank ABC OKpYXXHOCTh KacaeTcs CTOPOHE! BC B 10YKe K.

Aokaxure, 9T0 0Tpe3ok AK AAHRHee AHaMETPa OKPysKHOCTH.
ona::are)mcmo. TIpoBeaeM BEICOTY

'Pu599 #u oTpesok [T NapaseARHO
BC |; puc 99). THy =1, AT=h, -r
OueBHAHO, YTO:!
Al AT O E b ian cps
1L,  TH, T ir
Ho no cBoiicTBy WHIEHTPa:
Al _b+tc
lI_, =
L, K Hy B
]/h-ax. : 1.Ho b+c>a,
T.€. u ; B 3HayuuT, ~,— -1>1, wmam  h, >2r. TIOCKOABKY

AK > h,, 10 Tem Goree AK >2r'.

3apava 95 (oAmmmmapa M®OTH).

brccexTpHca Ay mepecekaeT BilH — Pu 0100
canryio B TpeyroAsEHK ABC oK — l

pyxrocts B rogkax E u T (prc.100)
Kaxort n3 otpeskos Goasmni: AE
mam TLy 7

Pemenme. AE=Al-rTL =1L -1,

Al _b+c

— u Al > IL;. Torpa:

1L, a 4 L

Al -r> Il —r,re AE>TL.

13aMeTHM, UTO TOMYTHO AOKasaH (hakT: Al0Gas M3 BHICOT TPEYTOABHUKA
GOALILIE AMaMeTpa BITHCAHHOM B 9TOT TPEYTOALHMK OKPYXHOCTH.
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3apaua 96. Aokaxure, 9ro ecan wmHREHTP TPEYIOABHHKA ACAHT
OHCCEKTPHCEI B OAHOM H TOM JK€ OTHOIICHHH, TO AQHHBIH TPEyroas —
HHK PaBHOCTOPOHHHIH.

AoxaszareascTBo. COrAACHO YCAOBHIO,

£=_Bi_ﬂ "6 b+c atc_a+b
TPy e g b c
IMpubaBuM K AGHHKIM PaBEHCTBAM 10 EAHHHUIIE:
17+z-+>1=a+c+l=a+b+l a+b+c:a+b+c:a+b+c'

a b £ a b c
OTCIOAQ CAGAYET, UTO &= b =C, UTaK, AQHHEII TPEYTOABHMK — paB —
HOCTOPOHHHH.

3apava 97. Aoxaxwre, 9TO €can HHNEHTP TPEYTOABHHKA ACAHT
buccekTprcy B orHomenyn 2 : 1, 10 CTOPOHBI TPEYTOABHHKA COCTAB —
AHIOT aPHGMETHIECKYIO HPOIPECCHIO.
Al “b¥e 2
AoKazateAabcTBo, —— =—, uam b+c=2a. A 310 UO3HA—
Ly a 1
Haer, 4uTO CTOPOHEl TPEYrOABHMKA COCTABASIOT apH(METHYECKYIO
TPOrpeccHso.

3apaua 98. Cropousr Tpeyroassmxa ABC coctapasior apHgMerTve —
CKyro nporpecciio. Aokaxure, uto npamas Ml (rae M — HeHTpoms,
T.6. TOYKA IEPECEYeHHS MEAHAH TPEYTOABHIKaE) [TAPAACABHA CPEAHEH
1o Beamynne cropore BC.

Vka3zanue. Bocnoasayiitech cBOHCTBOM MHUEHTPa, a TaKkKe CBOHCT—
BOM LEHTPOMAQ, YTO MEAHMAHE! TPEYTOABHHKA B TOYKE IEpeceueHus
AGAATCH B OTHOUIEHHMH 2 : 1, CumTast OT BepHIUHEL.

3apava 99. B 1peyroasumre ABC co croporamr a,b,c 9epes HHHEeHTP
IPOBEACHBI  IPAMEIE,  Hmapar— Puc.101|
ACABLHEIE CTOPOHAM TPEYIOAs — A

nrKa. Hanpnre sruusr orpesxos
ITHX HPAMEIX, OTCEKAeMBIX CTO —
poramit Tpeyrorsanka ABC.
Pemenne. Haiipem opnH 13 or—
PEe3KOB, TIOCKOABKY  OCTaAbHEIE
HaxOASATCH aHAAOTHYHO.

b+c

Al
Tak Kak — =
1 a
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Al b+c

AL Tatb+c

U3 nopobus Tpeyroasrnkos AEF u ACB (puc. 101) nmeen:

EF _ Al £ b+c alb +c)

=y =—=———— orkypa EF=——-.
BC Al a . atb+tc atb+c
(3ameTnM, 4TO HETPYAHO MOKa3aTh, YTO CE + BF = EF (puc. 101),
1.x. CI w BI — orpeskn Guccexrpuc. Toraa CE + BF = 0 ¥ Gl "
a+b+c

BO3MOXKHA ApyTasi IOCTAHOBKa BONpPOCa B 3apaue 99: HaHAHTE CYMMY
orpeskos CE + BF ).

3apaua 100. Buccextprcal ALy # BL, TpeyroABHHKA ABC nepece—

xatorca B Touke I Hspeerno, wro Al Ly =3Bl IL, = 2. Haiamre
oTHOWmEHHe CTOPOH B TpeyroAsHike ABC.
a+te

Pemenne. COraacHO CBONCTBY HMHIEHTPA =2, HAM

b+c=3aa+c=2b. Pemup 5Ty CHCTEMy yPAaBHeHWH, HAXOAUM

3 "4
CTOPOHEI TPEYrOAbHHKA: EC; 3('; c. T.e, OTHOLIEHHE AAMH CTOPOH

TpeyroAsHmKa Takoso: 3 1 4 : 5.

3apava 101. LjenTp BIHCaHHOH OKDYXKHOCTH AGAHT BEICOTY PaBHO =
GeAPEHHOrO TPEYTOALHHKA, MPOBEACHHYIO K OCHOBAHMIO, Ha OTPesKH
5 cm 3 M, cumTas o BepHHEL. HaraHTe CTOPOHE! TPEYTOALHIKA.

Pemenue. [lycTh B TPEYTOABHHKE

ABC b=c #un ij—=£ (puc. 102).
)

btec 2635 6
=—===,wmma=—-b
3 5

Toraa
a

3
Toraa C‘L,:BL‘zg:gbv o

reopeme ITndaropa A TPEYTOAL —
nuka ALIC Al =%b. Hrax:

1OBpatiM BHHMAHHE 1O TO, HTO TO JHAMEHHTBI (ETMIIETCKHI TPCyrObHHK
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gb:SCM, orkypa b =10 cm. 3nauut a:%b =12em.

TTpoAeMOHCTPHPYEM, Kak  MOXKET NPHMEHSTECS  CBONCTBO
AL _b+c

B TPUTOHOMETDHH.

ILI a
3apaua 102. Jokaxure, 40 ecan B Tpeyroisauxe ABC BhiiorHseTcs
PaBeHcTso clg% sl 1 TO AGHHEIT TPEYTOABHHK — HPAMOYTOAL —
a
HBIH.
Aokaszareasctso. Ilo  caoiicTy Puc.103|
Al _b+c
MHIEeHTpa: — = . Ho mno
y/n a
CBOUCTBY OMCCEKTPMCHI AAST TPe —
Al _AC
TOABHMKA ACL, —
y "I T e —— (puc.
103). 3naunt:
AC b e A
- =28 =g L,
CLy a 2

9TO PaBHOCHABHO YTBEPIKACHHIO, YTO B TpeyroAsHumke ACL; yroa
ACL; — upsmoii!

3apaua 103. Jokaxure CIpaBeAMHBOCTE HEPaBEHCTBA AN npomns —
a

b+c’

Puc.104] Aokazareancrso. Aanuoe nepa—
BEHCTBO PaBHOCHABHO CABAYIO —
memy:

A
BOABHOIO TpeyroAsimnka ABC: sin; <
A

1 >b+c.

: a
sin

~
IS

i
Hs tpeyroasunka AT SIHE
(puc. 104). Aoxakem, 91O
Al brc AL, AL oy
r a r 1Ly

= LK
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wam r < IL;. TlochepHEE HEPABEHCTBO OUCBHAHO (B TPEYTOABHHKE

IKL; KareT MEHBLUe THIIOTeHY3bI).

3aMeThM, YTO YCHAMB AGHHOE HEDABEHCTBO C MOMOMEK) HEpa—
percrea Komm: b+ ¢ = 2Jbc , MBI TIOAY9HMM ellle OAHO BAXXHOE HEe —

ol a
PaBeHCTBO: sin— < , KOTOpOE, B CBOIO OUEPEeAb, TYT XKe BEIBe —
2Vbe

1

A B . C
AET Hac Ha 3JHAMEeHHTOe: Sin % sm;- sin P

3apaua 104. JokaxHTe GoOpMyAy Monrperiae:

e

s Ay s
A
sin - = '
2
AokasareAbcTBO. M3BECTHO, 4TO P
YTOA MEXKAY BHICOTOM 1 GHCCEK— A Puci05
TPHCOI, TPOBEAGHHEIMH H3 Bep —
-l

WHHE yrAaa A, paBeH

(aokaykmre aToT bakT Ccamo—
CTOSTTEABHO).
Toraa B Tpeyroasunke /KL

%3
T B . 105).
1 B-C] (puc. 105)
COgS———="
2
B tpeyroasnuke A/T Al = T Toraa:
sin -
=L
Al _btc_ sin-—
1Ly a e
B -
cos‘ 4
2

Orkyaa:
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1B-¢|
By L ve
A Tl
sin—
2
M dopmyra MoasBeiipe AoKasaHa.
Al _b+c
MokaxkeM, KaK npuMeHsieTcs: popMysa T = TpH AOKala—
1

TEABCTBE FeOMeTPHYECKHX HepPaBeHCTE.

3apava 105. Joxaxwmre, 910 B HPOHIBOABHOM Tpeyrossranke ABC
CHPABEANHBO HEPABEHCTBO:
Al + Bl +CI 26r.

b b
AoxaszareAscrso. [10CKOABKY £ 2 i c, To Ar=2"¢. I, = R
1 a a a
b+c
(rak kak /I; 2r — puc. 105). Urak, Al > - I . AHaAOTHYHO,
are e ey ARb

A1+31+c12r[ﬂ+“”+‘”bj,
a b c

wmA.I+EI+C12r((£+iJ+(£+£)+(£+£)J,
a. b a ¢ c b

TockoAsky cymma ABYX B3aHMHO —OOpaTHBIX BEAHIMH HE MeHbIe,
ueM 2, TO TeM caMbIM HepaBeHCTEO Al + Bl + CI > 6r AOKa3aHo.

3apava 106. Jokaxnre cnpasearneocts HEPaBeHCTBa B IPOHIBONE —

HOM TPeyroAbHHKE:!
JE * Ly + =] 22,
Bl cr

Aoxazareascreo. Coraaco CBOWCTBY MHIEHTPa HCXOAHOE Hepa—
BEHCTBO CBOAMTCSI K HEPAaBEHCTBY

i Al N +1 S
e a+c a+b
+

bFe
PaccMOTPUM BhIpaskenme - Mo nepasencrsy Koum o cpeaHem
a
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reOMETPHIECKOM H CPEAHEM apHbMeTHIeCKOM:

Toraa 13 >— AHaAOTHYHO, . Asna—
+c a+b
2 + g 2a+b+c=2. HcxopHoe Hepa—
b+c atc a+b P

BEHCTBO AOKa3aHo!

3apaua 107. JoxaxHTe CIPABEAAHBOCTH HEPABEHCTBA B IIPOH3BOAL —
HOM TpeyrorsHuke ABC:
AL 28E O .8,
AL, BL, CLy 27
(Mexayrapopras MaTeMaTHYecKas oAHMITHaAs, 1991 r.)
Aoxa3zareArbcTso. Vimeem
Al _ b+c Bl ahe Gl ., a4 )
AL, a+b+c BL, atb+c' CLy a+b+c’
Al ¥ Bl I cr =b+c+a+c+a+b
ALy Blyy Clg atbtc
CoraacHO HepaBeHCTBY Kowm A TPEX YuCeA,
Al BI N I

=2.

g B

JAL BI I _ AL Bl Cly

AL By Ok 3 b
AL Bl Gl <[3)3__8_
RS By Gl A3 27’

% Al i b+e
Emé HecKOABKO 3apa¥ Ha (HOPMyAY e npeasaraeM AAs
a

CaMOCTOSITEALHOTO PEIIeHHSI.
3apaua 108. BuaccekTprca yrAa TPEYrOAbBHHKA ACAHT NPOTHBONO —
AOXKHyI0 CTOpOHy Ha orpeskn 8 cv m 10 cm. Haipure cropoHsl

TPEYTOABHHKA, €CAH HEHTP BIHCAHHOH OKPYXHOCTH AGAHT 3Ty OHC—
CEKTpHCY B OTHOWICHHH 3 : 2, CYHTAS OT BEPUIHHEL YTAA.
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3apava 109. B npamoyrorsonm 1peyrorsmuxe ABC buccextprca CLy

npamoro yraa C AeAnrcss HHNERTpoM Tak, wro Cl:lly =/3:2.
Hariamre ocTpsre yrasl TpeyroAsHuKa.

3apaua 110. B npamoyrorsrom tpeyroasunxe ABC (yroa C paser
90°) rumorerysa paBHa ¢, & BEICOTa, NPOBEACHHAS K HEH pasHa h. B
KaKOM OTHOUIEHHH HHIEHTP ACAHT OHCCEKTPHCY IPAMOro yraa?

3apawa 111. Aoxaxmre crpaBesrnsocts HEpaBeHCTBa AM  YINOB
TPeyroABHHKa!
1 1 3
+ +
sin— sin— sin—
2 2 2

26.

3apawa 112. Joraxure CrpaBesrHBOCTS HEpaBeHCTBa AT TPOH3 —

BOABHOIO TpeyroasHrka ABC:
L My T3

AP BF™ €12

3apawa 113. AoxaxHTe, 94T0 B IPOH3IBOABHOM Tpeyroasunke ABC
BEITTOAHACTCA HEPABEHCTBO!

AT+ BI+ I 2 Y108Rr2 .
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I'NABA 15. POXKAEHHE METOAA
MACC

HecOMHEHHO, «30A0TOE MPABUAC MEXAHHKHY» MOCAYXKHAO APXH—
MEAY OTNPABHLIM MYHKTOM AASL COIAQHHSA HOBOIO METOAA B FeOMeTPHH
— MeTopa Macc!

CyTh «30A0TOTO MpaBUAa Me — Puc.106]
XaHMKH» HAH, TaK HasbiBAEMOro
apXmMepOBa NpaBHAAa  pEIYara, —
COCTOMT B TOM, 4TO IIPOH3BeAe — my my,
HHE Macchl Mﬂ’l‘epﬂd}\bﬂﬂﬁ TOYKH
Ha paccTosiHue OT Hedé AO LeHTpa
Macc OAMHAKOBO AAsl OGOMX TOYEK
(puc. 106).

B ocHOBe Xe MeTOAa Macc — NPOCTeIMe CBOMCTBA LEHTPa Macc
(ueHTpa TsKecTn):

1) KOHeyHass CHCTeMa MAaTePHaAbHBIX TOYEK HMEET GAMHCT—
BEHHBII LEHTP Macc;

2) MOAOXKeHHE IeHTPa MacC He 3aBHCHT OT MOpsAKa, B KOTO —
POM KOMGHHHPYIOTCH AGHHBIE MaTEPHAABHEI TOUKH.

a-m, =b-my

3amernm TaKXe, UTO MaTepHarbHYIO TOYKY MOJKHO MPEACTaBHTL B
BHAE MAaA€HBKOIO MaTepPHaAbHOIO [apuka, pasmepamMH  KOTOpPOro
MOJXKHO MpeHebpeds.

Ecam 661 MeTop Macc HEOBXOAHMO GBIAC MPEACTABHTL TOALKO OA—
HOI 3apauefl, TO BHe KOHKYPEHIHM ObiAa OBI, HECOMHEHHO, TeOpeMa
ApXHMeAa 0 MeAHaHax:

Tpr MeAwaHsr AIOOOrO TPEYTOABHHKE HMEIOT 06IIyIo
TOYKY, H KaXXAasd H3 MEAHAH A@AHTCS ITOH TOYKOH B OT—
Howrernn 2 : |, CuHTas OT BEPIIMHBL.

Kax xe Aoka3sIBaA 3Ty TeOpemy caM APXHMEA — aBTOp MepBOrO B
MHpPe AOKAa3aTeALCTBA H3BECTHEHINEro CeroaHs Gakra reoMerpuu
TpeyroabHMKa? Bor Kak:

lMoMecTnM B BEPIIMHAX HPOM3BOABHOTO TPeyroAsHHKa ABC

IIAPMKH eAMHHMYHOM Macchl (puc. 107). 3amMeHum wmapuku B

BepmmHax B u C 1IapUKOM Maccel 2 B TOUKe M; — cepeaue

oTpeska BC. Toraa, 4TOOBl HAWTH IEHTP MAacc TPEYTOABHHKA
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ABC, AOCTATOYHO HauTH Puc107|
LEHTP MacC ABYX MaTepu— A m(1)
AABHBIX TOYeK A u M;. 310
HE COCTaBASeT TpyAa, [O—
CKOABKY B TOYke M) macca M, M,
uapuka B 2 pasa OOAbIIas.
IlenTpoM Macc mo HpaBHAY
peryara Gyaer Takast Touka M, c B
uro AM:MM; =2:1. Ho,

m(1) m(2) m(1)
BO—1nepBbix, AM| — Mepan—

ana. Bo—BTOpHIX, IEHTp Macc eaMHcTBeHeH. ITosTomy, paccy—
JKA@s aHAAOIMYHO, MOJXKHO MOKasaTk, 4TO TOYKa M TIpHHAA —
AEXKHT Kak Mepnane BM,, tak u meanane CMj, 9T0 M AOKa —
3BIBAET CMPAaBEAAMBOCTL TEOPEMBI.

TMoxoxke, cam ApXuMeA H3yMAEH TeM, UTO HMACH MEXaHWRY M0 —
MOraloT PEIMTL Ceph83HEIE reOMeTpuueckue 3apadd. Bor uto om
IMIIET B MOCAAHMHM K Dparocdeny «O MeXaHHYeCKHX TeOpeMax:

«3Has, YTO THl ABAIENILCA, KaK 51 TOBOPIO, YYEHLIM YEAOBEKOM H 110
IPaBy 3aHMMAaellb BHAAIOmeecs Mecto B (UAOCOMHM, a TaKKe OpH
yuae MOJKEelIb Ol[eHWTh U MAaTeMaTHIeCKYIO TEOPHIO, 51 CYEA HYK —
IBIM HanmHucaTs Tebe M B 3TOMH JKe CAMOH KHUr® H3AOXKHTh HeKOTOPBIH
>cOGBIA METOA, TTPH TIOMOIIM KOTOPOrO Thl MOAYYHIIE BO3MOXKHOCTE ©
IOMOLIBI0 MEXaHWKH HaXOAMTh HEKOTOPEIE MaTeMaTHYeCKHe Teope —
abl. I yBepeH, uto 3ToT MeTop GyaeT Tebe HHUYTH He MeHee MOAe3eH
I AMS AOKA3aTeALCTBA CaMHX TEOpeM».

AeNCTBUTEABHO, METOA MAacC AGAGET AOCTATOYHO OYEBHAHBIMH PSA
"epbE3HBIX H BasKHAIX (PaKTOB reOMeTpuu.

3apava 114. dokaxure, yro oTpeski,
COBAHHSIOUIHE CEPEAHHBI ITPOTHBO —
TIOAOXKHBIX CTOPOH YETEIDEXYTOAL —
HHKG, ACAAT APYT APYTa [OMOAAM.
AOKazaTeAsCTBO. AAS pemenus 3a—
AAYM TOMECTHM B BEPUIMHAX YeThl—
PEXYrOALBHMKA OAMHAKOBLIC IAPUKH
U OOBEAMHHM HX MHONAPHO AByMS
crnocobamu (puc. 108).
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Bapaua 119. Aoxaxure, wro ars atoboii toukn T BHe TeTpasapa
DABC cnpapearuBa ¢opmyaa:

7A% + TB% + TC? + TD? = MA® + MB? + MC? + MD® + 4TM*
(rae M — nerrp Macc reTpasapa).

AoxazatearscTBo.  OuYeBHAHO,  4TO D Puc.110|
TA=TM + MA (puc. 110). Anaro— S

ruuno, 7B=TM+ MB, TC =TM + MC,
7D =TM + MD . Toraa
TA® + TB2 + TC? + TD? =
=4TM? + MA® + MB? + MC* + MD* +
+2W(W+Z47?+W’+W)). Ak C
[TOCKOABKY ~BEIpaJKEHME B  CKOOKax

€CTh HyAb—BEKTOp (cM. 3apauy 118),
TO 3apava 119 pemena.

3apaua 120. Haranre TOUKy, cymMa KB3ADAaTOB paccrosHmii oT KO —
TOPOH AO YeThIPEX BEpPIIHH TETPaIAPa MHHHMAADHA.
Pemenne. TTOCKOABKY LEHTP MacC AQHHOIO TETPasApa 3aKPeIriaeH, T0

CcOoraacHo 3apaue 119 meipakenue TA% + TB? + 1C2? + TD? oyaer
MUHHMMaAbHBIM, KoTAa TM =0, uau 7= M,
OrBet. 310ii TOYKOH ABASIETCS IEHTP Macc TeTpasApa.

TIpOAGMOHCTPUPYeM TakKe MPHMEHEHHE METOAA MAcC MpH pe—
LWIEHMH DSIAG KAACCHYECKHMX 3aAad reoMerpum. [IpH aToM oTMernm
emé OAMH BaXHBIA (akT Meropa  Macc, KOTOpBLI#  BechbMa
«TPHTOKAAETCA» MPH PEHIEHHH 3apaw:

[Mycrs A — mpOM3BOABHASL TOYKA BHYTPHM Tpeyroabmnka ABC

Bceraa BOSMOXHO Tak TOAOGPaTh TPM MAcchl B BEpLIMHAX

TPeYTOAbHHMKa, 4T06b! TouKa K GBIAG UEHTPOM Macc CHCTEMEL H3

TPEX MOAYYMBIIMXCH MATEPHAABHEIX TOUEK. (AOKaXKHTe STOT

dakT caMocTOsITeABHO!)

3apava 121. Cepeautsl CTOPOH NPOH3BOABHOIO IECTHYTOABHIKA
COCAHHHAH Y€pes OAHY. AOKaiHTe, YTO TOYKH MepeceveHIs MeAnarH
ABYX 00pasOBaBHINXCS TPEYTOALHHKOB COBIAAAIOT.

AokazareAbcTBo. ITycTe AAy A3 AyAsAg — ARHHBIE HIECTHYIOABHIK

(puc. 111). Tlycte taxxke By, By, By By Bs, By — cepeannnl ero
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C moMOIBI0 METOAA MacC HE MPEACTABASIET TPYAA YCHAMTH 3aAady
114 caepyionreit 3apaveit:
3apaua 115. Apa orTpesra, COEAMHAIOIHE CEDEAHHBI NPOTHBOLO —
AOKHBIX CTOPOH, H OTPE3OK, COGAHHAIOUHI CEPEAHHBI AHArOHAAeH
YEeTRIPEXYTOABHHKA, NEPECEKalOTC B OAHOH TOUKe H ACAATCH B Hel
nmonoaam. (JoKkaxuTe caMoCTOATeAbHO!)

Metoa Macc  HO3BOASIET
TAK)Ke TapMOHWYHO OCYyIe —
CTBHTH «BBIXOA B IPOCTPaH —
CTBO» — BeAb 4 TOYKHM BOBCE
He OGf3aHBl AeKaTh B OAHOM
MAOCKOCTH.
3apaua 116. 7pm orpesxa,
coeanrsIOmHE cepeaHHBI
IPOTHBOOOAOIKHEIX pébep
TeTPasApa, MepecexaroTcs B
DAHDI; TOYKe H AMTCHA €l
nonoaam. Aoxaxure!
Aokaszareascrso. CmoTpuTe
puc. 109,

m(1) Puc109

3apava 117. 4 meanansr 1etpasapa (OTPe3KH, COCAHHSIOMHE KaiKA VIO
H3 BEpHINH C HEHTPOM Macc [POTHBOIOAOXHON IPaHm) mepecexa—
JOTCS B OAHOH TOYKe H ACASTCS B He# B orHowennn 3 : 1, cuatag or
BepmHABL. AoKaxHTe!

AokazateAscTso. HaxoauM HEHTP TSOKECTH TPEX IIAPHKOB €AMHIY —
HOM MAacChl, HAXOAAIIMXCS B TPEX BepmMHaX TeTpasapa. [1o Teopeme

ApxuMepa O MeAuaHax — 9TO Iapuk m(3). A 3aTeM HaXOAHM LIEHTp

Macc CHCTeMEl, coctosueil us wapuka m(3) u wapuka m(l), Haxo—
AMIIErocst B 4eTBEPTOi BEPIIMHE TeTPasppa. «30A0TOe MPABHAO Me—
XaHMKH» AQET OTHOIIEHWE OTPe3KOB 3 : 1. A [OCKOABKY TPH MepBLIe
BEpUIMHLI OLIAM BEIOPaHbI IPOM3BOABHO, AOKA3aTEABCTBO 3aBEPUICHO

3apaua 118, Mejnansr rerpazspa DABC nepecexarorcs B Toike M.
Aoxaxnre, yro MA+ MB+ MC + MD =0.

AoKazareabcTBO, PaBeHCTBO OYEBHAHO, TIOCKOABKY, COTAACHO METOAY
Mace, Touka M sBasiercs LE@HTPOM Macc TeTpasppa. B aroii Touke TeT—
PagAp HaXOAMTCH B PaBHOBECHH, d SHaUMT, PaBHOASHCTBYIONlas BCex
CHA B 9TOH TOYKE PaBHa HYAIO, YTO PaBHOCHABHO AQHHOM hopmyae.
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cropon. [lomectnm B Bepmmm— As By Ay Pucitl
HaX WECTUYyTOABHUKA eAMHUYT — By

Hble Maccel. Toraa cucremy

Touek Ay, Ag A3, Ay As, Ag B As

MOXXHO 3aMeHHTh ABYMS CHC—

TeMamu TOYEK: By, By Bs wau
15155 Ay Bs

By, By, Bg. Bce Tpm cucremsr

HMMEIOT  €AMHBIH  LeHTPOHA, B

KOTOpBII COBIAAGET C TOYKON 1 Ag

nepecevyeHus MeAuaH Tpe —

YrOABHUKOB: BiB3Bs u ByByBg. Ay Bs

3apawa 122. [Ipsimas, mpoxopsmas vepes pepiinry C H CepesHHy
MeAHaHbB!I m, orcexaer or AB oary Tpers eé. Aoxaxiure!

Pise 112| AokazareabcTBo. [Momectnm B

BHAHO, UTO B TOUKe M| AOAKEH
HAXOAMTECS INAPHK Macchl 2
(BM; = CM,). TorpeGyeM, uro —
651 TOuka E GblA@ HEHTPOM Macc
cucremel Towek A, B, C Ans
ITOr0 B TOUKE A HaAO NOMECTHTH
mapuK Macchl 2 (Tak  Kak.
AE = EM, — 10 YCAOBHIO).
Torpa Touka /N (touka nepecevenns CE m AB) — uentp macc
CHUCTEMBI ABYX ToueK: A u B. [lo mpaBHAy peryara:
m(2)- AN = m(1)- BN,

A Toukax B u C (puc. 112) ma—
m(2)
N
G B

PHKH EAMHMYHOH Macchl. Oue—
m(1) m(2) m(1)

OTKyAQ
AN:BN =1:2, manm AN:AB=1:3,
4TO M TPeGOBAAOCh AOKA3aTh.

3apaua 123. Aokaxare, 4TO TOYKA TePEceveHns AHArOHaACH TPae —
[HH, TOUKA ITepecevenms NPOAONKEeHHH €€ OOKOBBIX CTOPOH H cepe —
AHHEI OCHOBaHHI AeXKaT Ha QAHON IIPIMOH.

AokaszareascTso. [TycTs O — TOUKa nepecedveHus AHaroHaseit Tpa—
nenun; £ — TOUKa NepeceueHus MPOAOAKEHUH eé GOKOBBIX CTOPOH
(puc. 113). Tlorpebyem, urober Touka O GbiAa IIEHTPOM Macc Tpe —
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yroasHuKa AED. ITOMECTHM B TOYKY
E mapuk epAMHMYHOH Maccel m(1). A
B TOuKax A u D COOTBETCTBEHHO
mapukn m(k) u m(tf) — rakue,
4yTo6bl TOUKa O GBIA@ NEHTPOMAOM.
Ars Toro, 9roBel Touka O GBira
LEHTPOM MacC B  TPEYIOABHHKE
AED, Touka B pOAKHA OBITH meH —
TPOM Macc AAs ToYeK A u E, a Touka
C — past Em D. Toraa, mo npasuay
pervara,
m(k)- AB = m(1)- BE , uan

22 _ m(k)
BA  m(l)
AHAAOTHYHO,
L
() CD = m(l)- CE&, wan ZE = )
CD  m(1)
BE . ..CE.
Ho mno Treopeme ®@aneca T Orciopa  caeayer, uro
m(k) = m(t), To ects B Toukax A u D HaXOASITCS OAHHAKOBEI® MACCEL.
A 3Haumt, Touka N — cepeauHa AD — SBASETCS LEHTPOM Macc

cucreMil Touek A 1 D. Ho toraa Touka O — LEHTP MacC CHCTEME!
Touek £ u N. A 370 u O3Hauaer, 4to Touku E, O, N npuHaprexat
OAHO¥ TIPSIMOM, YTO M TPeGOBAAOCE AOKA3aTh!

3apaua 124. JOKaKHTE CHPaBeAAHBOCTE GhOPMYALT
Al _btc
I, a
rae I — urientTp TpeyroasHmnka ABC.
Aoxa3sareasctso. [Torpebyem, 4061 Touka / GBIAG LEHTPOM Macc B
Tpeyroasnuke ABC (puc. 114). Aas aToro nomectum B Toukax A, B, C
INAPUKH C MACCAMU My, My, mg, cooTercTBenHO. Touka L; AOAKHA
OHITE EeHTPOM Macc cucTemsi Touek B u C. Toraa, mo APXUMEAOBY
L0
T

X -
TNpaBUAY pbldara, mz: X =mp-y, WAH — = . Ho mo ceoitctey
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T'AABA 16. 3AAAYA O TPHUCEKIIUH
YIrAA

TpH 3HAMEHHTHIE 33AaYH Ha MOCTPOSHHE BOAHOBAAM YMbI rpede —
CKHX MaTeéMaTHKOB!

1) 3apaua 06 yaBoeHHHM KyGa;
2) 3apaua O KBappaType Kpyra;
3) 3apaua O TPUCEKIUM yTAA.

(OTMeTHM, YTO M BIIOCAEACTBHH KPYIHBIC MaTeMaTHKH: AeKapr,
Buer u Apyrue — 3aHHMaAHCh 3THMH 3apadaMi).

3aeCh, Kak M Be3ae, APXUMEA IIOKa3aa cefsl TaAaHTAMBEIM MCCAE —
AoBateAeM u m3oOperarereM. Tak, AAfl PEIICHHS 3aAay O TPHUCEKLMH
yrAa M O KBaApaType Kpyra, OH MCIOAB3OBaA CIEHUAALHYIO KPHBYIO
— cnmparb Apxumepa. HecommenHo, cmparb ApXMMeAa 3aCAyXKH —
BaeT OTAGABHOTO pa3roBopa. Ho B CHAY HEOGXOAMMOCTH BBEAGHUS
TIOASIpHBIX KOOPAMHAT M CAOXXHOCTH AOKa3aTeAbCTBd, 3TOT Pasrosop
OCTaHETCST 3a MPEAeAaMH HalleH KHHIH.

MBI JKe OCTaHOBMMCS Ha 3apave ApDXMMEAA, CBSI3aHHOA C TpH —
CeKkIMen yraa, rae ApXMMeA HMCNOAB30OBAA TaK HA3BIBAEMBIH CIOCOO
«BcTaBoK». Ha cHavara cama 3apava O TPUCeKUHH yraa:

«LJHpKyAeM H AHHEFKOH PasAeAHTb AGHHEIH YTOA Ha TpH
PABHBIE YaCTH).

CeropHsa XOpOIIO M3BECTHO, YTO 3Ta 3aAd¥a, Kak M ABe ApyTHe,
HEepaspellMMEl C MOMOIIBIO LMPKYAs M AMHeHKH. 3HaAu AM 00 TOM
ApeBHerpeuyeckue MareMatHku? Koneuno! (Xors TOUHOro Aokasa—
TEALCTBA HEBO3MOXKHOCTH TaKMX MOCTPOSHMH Yy HUX He GBIAO M ObiTh
He MOra0. OTO COBPEMEHHasi MaTeMaTHKa AErKO ONepHpyeT ypaBHe —

anem sin3a = 3sina - 4sin® @, moxaskiBas, 4TO OHO He MMeeT pa—
UMOHAABHBIX PEIIEHHH NPH MPOM3BOABHOM ¢ ). I103TOMY M HMCITOAL—
30BAAMCH AASI PENICHHsI CHEIHaAbHEIC KPHUBHIE (COMpark ApxmMeaa),
AOTIOAHHTEABHEIE MHCTPYMEHTHI, OPHIMHAABHBIE CrocoGsl (crocot
«BCTABOKY).

3apava Apxumepa. Aax yroa AOB. H3 roukn O kak #3 HeHTpa pa —
anycom OA = OB = R mpoBesesa OKpyxHOCTb. AOKQXKHTe, 4TO ecAH
€ MOMOIBIO LHPKYAS H NHHEHKH JyAacrcs  «BCTABHTB» OTPe30K
CD = R (puc. 116}, 1o Tpucexyns yraa AOB Gyaer ssmoaneral
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AokazareabcTBo. [lycTh Puc.116
£CDO=LCOD=w B

(CO=CD=R). Toraa £ZOCB=2x
(sHemmmnit pa1 ACOD). Ho m
ZOBC =20 (BO=CO=R).
Telleps HETPYAHO 3AMETHTB, HTO
ZAOB = 3a (BHEWIHUE  AAST
ABOD). Takum oBpa3om,
£ZCDO = a — coCTaBAsIET Tpe —
TBIO qacTh A@HHOro yraa
(LAOB =3a). CAepOBaTEABHO,
ecAn GBI BOSMOXKHO IMPKYA€M M AHMHEHKOH OTAOXHTH ((BCTaBHTHY)
orpe3ok CD =R (rpe D NpEHAAAXKHUT NPSMON AC), TO TPHCEKUHs
MPOM3BOABHOTO yraa AOB Gbira Gbl BO3MOXKHA!

3amerHm, UTO «BCTaBKa» orpeska CD = R, Kak u AlOble Apyrue
4BCTAaBKM» B MAYIIMX HIUKE 3aAayaX, HEOCYIIECTBHMBI C MOMOLIBIO
UHPKYASl M AMHEHKH.

Opnako Kakast urpa yma! Kakue KpacuBbie, HOAE3HEIE 3apaun!

3apava 125. daw yroa AOB, AELOB (puc. 117). Hepes touxy A
npoBeAera npamas mapareasao OB. ITycrs yAaAOCh «BCTaBHTH» OT —
pesox KT =2A0 — rak, wro KT nporaér wepes rouky O. Aoka—
JKHTE, YTO B 5TOM CAYYae TPHCEKIHS YTAQ BEUTOAHEH .
AoxazareascTBo. B mpsimo—
YTOABHOM TpeyroabHuke KAT
nposeaém AN — MepmMaHy K A
rurniorenyse. OYeBHAHO, 4TO

AN = KN =TN = AO.
IMycTs Takxe By

ZATN = ZLTAN =«a. 0

Torpa ZANO = 2a (suemmnii O E B
Mt AANT . Ho u

Puc.117|

T

ZAON =2a (AN = AQ),
ZTOB = o (BHYTPeHHUIT HAKPECT AeXalnuit ¢ yraoM ATO). Caepo—

BaTeAsHo, LAOB =3a, u mpu 510M 0Tpe3ok OT OTCeKaer TPeTeio
9acTh 3TOTO yTAa. TPHCEeKLMs OCyIecTBACHA!
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= 2y
6OHCCeKTPUCH: — =—. J3HAMT,
¥, c
my, b b
—==—, OTKyA3, Mmp=mz —.
my ¢ c
Ananormyno, L, — IeHTp macc
Touek A u C. CAEAOBaTEABHO,
z _my
mg-z=m-t, MAH —=—.
t my
z - 1
Ho 7 = — (Takxe [O CBOMCTBY OMCCEKTPHCHI), M TOrAa ==y
3
OTKYAQ,
a
my = mg-—

TTockoABKY / — peHTp Macc Touek A U Ly, T0
(my + m3)- Iy = my - Al , man Al gty
1 2y

TIOACTAaBMM NOAYYEHHEIE 3HAUEHHS AASL /My M My, ¥ TOAYYHM

b
ﬂ_m3';+m3_b+c
1 a a

o

i

4T0 ¥ TPEBOBAAOCH AOKA3aTh,

B mHchMe Opartochery ApXHMeA TakxkKe MHCan:

«f yGexaéH, uro OyAymime MaTeMaTHKH CMOrYT [pH [OMOIH
YKasaHHOrO MeTOAA HaiTH M APYTHE TEOpeMEl, KOTOphe emé He
TIPUXOAMAH B TOAOBY™.

W AeHCTBHTEABHO, NPEANIOAOKEHHEe ADXHMEAd O 3apavax, «Ko—
TOPHIE HaM enjé HE TIPUXOAMAM B TOAOBY», OCYIIECTBAAAOCH HE Pas.

Tak, WTaAbSHCKUA MaTeMaTHK AJKOBaHHHM YeBa BIEDBHIC AOKazai
CBOIO TEOPEMY C TIOMOIIBIO METOAA MacC,

AeoHapp Dfiaep, BBeAs NOHATHE MOMEHTa WHEPIHM (CBOWCTBA
MOMEHTa HHepLHH TECHO CBA3aHbl CO CBOMCTBAMH IIEHTPa Macc), A0 —
Kasaa PSIA BAXKHEIX ¥ TIOAE3HEIX FeOMETPHYECKHX (HaKTOB.

Hemenkuit marematuk A .®. MéGuyc, Beepasn nossTne Oapn—
LEHTPHYECKHX KOOPAMHAT, MOCTPOMA Ha MOHSTHH O LEHTPe Macc
MPEAMET MPOEKTHBHOM TEOMETPHH.
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Tak YTO MACH ADXMMEAQ, CBS3QHHBIE C METOAOM Macc, JKHBYT M
PasBUBAIOTCS, OOpeTasi HOBOe COACPIKAHME W HOBBIE BO3MOKHOCTH

B sakaiouenme rAaBbl OTMETHM, 9TO H CaM ApXMMEA IIHPOKO
OPUMEHSA NOHATHE LUEHTPa Macc: AASl ONPEACACHHS MAOUIGAM Mapa —
GOAMYECKOrO CerMeHTa, A BEIMHCACHHS 0OBEMOB TeA. OTMETHM, 4TO
ApxmMep ¢ NOMOIIBIO METOAA MACC BEIBEA 3aMeYaTeAbHOe OTHOIEHHE
0OBEMOB: 06HEMOB KOHYCa | Mapa, BIHCAHHBIX B IMAMHAD, K 0GBéMY
CaMoro UMAMHAPA. B cOBpeMeHHEBIX 0603HaYeHUSX 3TO BBIFASAUT TaK:

Puc.115

HLOE

Vet V0 Vu=1:2%3
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3apaua 126. dam yron AOB. M3 rourkn O Kak H3 HEHTpa HPOBEACHa
okpyxHOCTs papryca AO = BO = R (puc. 118). ITycrs & cerment AB
HaM yAaAOCch «BCTaBuTs» FH — mepneHAHKydp K AB — TaKoi, 4ro
AH = BH + BF . Aokaxure, 4T0 B 3TOM CAyYae TpHCexrnus yiaa AOB
BHITOAHEHE.

Aokazateascrso. Oraomum HK = F  Puc118

= BH . Torpa, ¢ yuérom ycAoBus, 29
FB=AK. Ho FB=FK (rpe— k
yroasHuk BFK — paBHOGEApeH — A a 2\ p
ustit). 3nauur, AK = FK. Tycrms W

£LFBK =a. Toraa WUAF =2a.

AASt PaBHOGEAPRHHOTO TPEYTOAL—
uuka AKF ZFKB=a — Brem—

wuit, Toraa AFAK:% u UBF=a.

TlockoabRy yroa AOB seasietcs
LEHTPaABHEIM W onMpaercs Ha Ayry AFB, paBhywo 3¢, TO
ZAOB = 3. Ectb yroA 3¢ ¥ yroa @ — TPUCEKIHA OcymecTBreHa!

3apaua 127. Aam yroa AOB. M3 10ukn
O KaK H3 HEHTpa NPOBeAEHa OKPyi —
Hoers papuyca AO=BO =R (puc
119). Iycrs yAaAGCh «BCTaBHTBE» OT—
PE30K EF (npamas EF coaepxrr
AHamerp) — rakoH, uro BE = BF.
Aoxaxnre, yTO B 3TOM CAyYae TpH—
Cexnus yraa BEIIOAHEHA.

TlpepraraeM pemnThL 3Ty  3aAa4y
€aMOCTOATEABHO.

3apava 128. HrarbsHckui HE—
KEHep H MaTeMaTHK JXKOBRHHH
YeBa H30OPEA HHCTPYMEHT AAA
ACAEHHS yTAQ HA TPH PpAaBHEIE
gacta  (puc. 120). Aokaxmre
CaMOCTOATEABHO, 910 X = .

Ipumeuanue. Toukn A u B
cBoOOAHO —MepeMemalTcs Mo
croponam yraa ADB — c Tem,
9TOORI YTOA AOB NpHHUMAA [POM3BOALHLIE 3HAYEHMS.
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3apaum, CBA3AHHEIE C TPHCEKIMER YTAa, HET—HET AQ M MeABKAkT
B 4yepeae I(OH'KYPCHT:IX, a qaie OAMMITHaAHBIX 3aAa4.

Bor, ka3aA0Ch Gbl, COBEPIICHHO CHEBMHHAs» 33AaUa Ha MOCTPOE —
HHEe.

3apava 129. [Tocrpours paBroGes —
PEHHBIi TPEYTOALHHK MO BBICOTE H
GHCCEKTpHCE, TPOBEAEHHEIM K OOKOBOF
cropone, HAu
(b= chbyily.

Pemenue. AHAAM3 IIOKashiBaeT, uYTO
ABH,L, HeTPyAHO MOCTPOMTH IO
KaTery /4, ¥ rumorenyse /, (puc. 121).
A Bor paneme.. Ilycte ZABL) =a.
Toraa ZACB =2a. CocuuraB yTAHL
HaiipéM, uro LBIH, =180°-3a. Ho
3TOT YTOA MOCTPOEH. 3HATHT, IOCTPOCH
u yroa 3a. HaM >xe AAM MOCTPOEHMS
Tpeyroasunka ABC HeOGXOANMO CHa—
yara yroa &, a3areM u 2. OpHako,
TPUCEKLMA yraa 30 HEBO3MOXHA. 3HAUAT, HEBOIMOXKHO M [OCTPOe —
HHE AQHHOTO TpeyroAbHuka ABC.

KoHeuHO, CyIecTBYIOT Takue yIAbl (Ha30BeM HX «yAOOHEIMHY),
TPHCEKI[MIO KOTOPBIX MOKHO OcywecTBuTs. K «ypAOGHBIM» yraam
cAepyeT OoTHeCTH yrael B 90°, 45°, HEKOTOpEIE ADYTHE YTAKL

«JeMnIMOHOM» CPEAM TakWX YTAOB, Ha
Haul B3rAsp, GeCCrOpHO, SIBASETCS Yroa
541

3apaua 130. dax yroa 54°. C gomousio
UHPKYAST H AHHEHKH Pa3ACAHTe ero Ha TPH
PaBHEIe 9acTH.

Pewenme. Bocroaesyemcs Tem  hakToM,

9TO %'54":!8“. Aonoarus yroa 54°pa0

TIPAMOro, NOAySMM yroa 36° (puc. 122).
Buccekrpuca yraa 36°AacT HaM HCKOMBIH
yroa 18°,
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C APBEAOHOM

B «Knure aemm» Apxumep Puc125
BBEA B IeOMETPHIO HOBYIO ¢hu—
rypy — apberoH. ApGeroH
MPeACTaBASIeT CcOGOM  ITAOLIaAb, N
OrpaHHYEHHYIO TpeMs TMOAY —
KpyraMy, [OCTPOGHHEIMM  Ha
orpeskax AD, DC, AC kak Ha
AHamerpax — pHc. 125 (Mx pa—
anychl Gyaem 0003HadaTh COOT— A D ©
BeTCTBEHHO Iy, Iy, Iy + Iy).

APBEAOH, KAK U BCA TEOMETPHSI APXUMEAA —
W3SAILHAS TEOMETPUS KPYTA.

3Ty durypy ueTsipe CTOAeTHs ciycTs u3ydar [lamm Arexcama—
PHUACKHI, €10 B CPEAHHE BEKAa 3aHHMAAUCh apaGCKue yueHBIe, KOM—
MEHTaTOpbl ApXHMeAa.

Ceroaus 3apaun ¢ apGeAOHOM BCTPEYAIOTCSl HA OAMMIIHAAdX, B
Hay4HO — ONYASPHOI AHTEpaType.

W3 npuBeAeHHEIX HUKE 3aaay, 1338, 1388 u 1398 BoCXOAAT K Ap—
XHMEAY.

3apawa 133. A3 rouku D Boccrapren mepreHAHKyrsp k upsmor AC
AO IepeceveHHs ¢ BHEWHHM KpyroM B Touke B. Aokaxwure, 410
1IA0IaAB apOeAOHAa paBHAa MAOCIIEAH KpyTa ¢ AHameTpom DB.
Aoxasareabctso. IThouaas apferoHa paBHa Pa3HOCTH IMAOMIAAM 10 —
Aykpyra ABC (puc. 125) u noaykpyrop AMD u DNC . To ects:

Sy %(n(r, + r2)7 —ard - nrzz) =nnry.

TlockoAeky yroa ABC — mpsimoit, To BD — BBICOTa, ONyNIeHHas Ha
TUTIOTEHY3y B TPeYTOABHUKE ABC, 3sHauuT,

BD=AD - DC =\[2r, -2r; .
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3apaua 131. Aan yroa 54°, OAHHM HHPKYAeM BEIIOAHHTE TPHCEKUHIO
970r0 yraa (r.e., HaHAHTE TOYKH TaK, YTOOKI AYYH, IPOXOAIIHE Yepes
BEpIIHHY AGHHOIO YrAd H STH TOYKH, PAJAGAHAH €I0 Ha TPH paBHbE
YacTH).

Puc.123| Pemenne. Tlycte ZAOB = 54° [puc

N E K 123). Papuycom OA=0OB=R wus

A ToukH O, KaK M3 IeHTPa IPOBEAEM
OKPY’KHOCTh. IDTHM XKe pacTBopomM
LUPKYAsl (paBHEIM R) Aenaem 3a—
ceukw: K; N;T. Tlpuuem T —
TOUKA, AMAMETPAaABHO MPOTHBOTIO —
AOKHas Todke B (poxaxurel)
PacTBOpOM IMpPKyAsi, paBHEIM AB,
Aeraem saceuku: E n F. T'papychas
mepa Ayru TF paBHa:

180°-54°3=18°. |
PacTBOpOM IMpPKyAsi, paBHeM TF,
A€AaeM TIOCASAOBATEABHO ABE 3aCEUKH, HAUMHAS, HAUpPHUMep, U3 TOYKH
A. OueBHMAHO, YTO OAYUEHHBIE ABe TOUKH D u C — ucKomble!

W, HaKoHell, B 3aKAIOUEHHE PAaBLI — 3a— 5 Puc.124
Aaya, BEISBIBAION[ast YARIOKY. "
3apaua 132. Tpucekyms Kaxoro yraa BO3— ! 270°
MOXHA C HOMOLIEIO OAHOH AHHEHKH? e

Orser: 270° (puc. 124)..
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Toraa DAOUIBAB KPyTa C AMamerpom BD pasHa:

DBY?
Sk =n(—2—] =7y ry.

3apaua 134. Oxpyxwocrs ¢ amamerpom DB nmepecexaer Maasre
KpyrH apbeaora B Toukax M u N (puc. 126). Aokaxnre, uro rouka M
IPHHAANEXHT NpaMoH AB, a royxka N — npamor BC.
AokazareancTBo. Yron AMD — npsiMoi, Kak ONHMpalomuics Ha
puamerp AD. Yron BMD — Taxoke MPAMOH, Kak ONMHPAIOWWIACS Ha
Auamerp BD. CaepopaTerbHO, yron AMB — paspBepHyTHIH, T.€.
TOuKa M AeXRHMT HA TUPSMOH AB. AHAAOHYHO AOKA3LIBAGTCS, UTO
TouKa /N AeRuT Ha npsmoi BC.

Bapaua 135. Joxaxwure, vro MN (puc. 126) asasercs obujesi BHenr —
Herf KacaTeAbHOH K MaAbIM KpyraM apOeAoHa.
Aoxazareascrso. Ilycrs

O, # Oy — neHTPH! ABa— B Puc126
Mmetpoe AD wu DC,
£LBAD =« . Aockaxem,
uTO £BMN =90°-0 .
Vimeem: ZABD = ZBMN =
=90%« (T.k. MBND —
TIPAMOYTOABHWK).

ZAMO, = £MAO, =
3HauuT,

ZO\MN =90°.

Anaroruuno, £0O,NM =90°. CaepoBarersHo, MN — obiias BHe —
UIHSS KacaTeAbHas K noAykpyram AMD u DNC .

2 Puc127| 3apava 136. JTycrs | —
1 KacareasHas K OOAbLIeMy

Kpyry apbeaoHa B TOYKe

' | B Aoxaxure, uro | ma—

paveasa MN, e

MN — kacarearHas K

MaAbIM Kpyram apbeAoHa.

c Yxasanme. Tak Kak Tou —

A 0 O D Ku A M n B rexar Ha

9%
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OAHOI IpAMOIL (cM. 3apaum 134 u 135), TO, IO AeMMe O NapareABHBIX
amnamerpax, Oy M||OB, rae O — nenrp AB.

3apaua 137. Aokaxure, 910 OT— Puc.128|
Pe3KH, BEICEKaeMBIe apOeAOHOM Ha
OpAMBLX, [IPOBEACHHEIX H3 TOYKH
D noA 0AHHAKOBLEIMH YTAGMH K
AC, PaBHEI Mexpy  coboi
(prc. 128).

Vkaszanue. Bocrmoansyiitech pe—

meHuem 3apaud 59. A D &

3apaua 138. B apbeaos 110 pasHble CTOPOHEI OT HepPHeHAHKyAApa DB
BITHCAHEI KPYTH;, KaK MOKasaHo Ha puc. 129. AoKaxmre, 910 HX pa—
AHYCHI paBHEL
Pemenne. [TpoBepéM Ama—

L Puc129) merp smmcaHmoro Kpyra
HN napaaseaso  AC
Tycre Toukn F u G —
TOYKH KaCaHHMsi BIHMCAHHOrO
Kpyra C MOAYKpYramu ap—
GenoHa (puc. 129). Toraa, no
AeMME O  TapaAAeABHBIX
Auamerpax, Toukd A, Hu F
a Takxe, Toukn £, Nu C;
H, Gu D; A Gu N coor—
A D C|] BercTBeHHO, AekaT Ha
npsAMBIX AMEMSX. T1popoA—
xum AF a0 mepeceyennsi ¢ Annneit DB B touke L. TIpopoakum AN
A0 mepecevenus ¢ GOAbIIMM KpyroM apGeaona B Touke / Toraa TOUKM
C, I n L — AexaT Ha opHO# mpsmoit (N — oprouentp AALC). U3
nopo6ust TPeYroAbHUKOB ALD wu HIN , yuuThIBasi NaparieAbHOCTh
HD w LC, sanumewm, 910

AD _ AL _AC

HN IH DC’

OTkyaa,

_AD-DC _ 2nn

TTAC T htn

AHaAOTHYHO MOAYYAEM TAKOE JKe BEIPa)KEeHHMe AAS AMaMEeTpa BTOPOTro
Xpyra.

HN
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3apava 139. B apGerow sBummcan kpyr (pmc. 130). Aokaxmure, 410
PaccTosHHUe OT ero enTpa A0 npamod AC paBHO ero AHaMeTpy.

Pemenue. [Tposeaém
AHMaMeTp BITHCAHHOTO
Kpyra EF mnapan—
AeAsHO AC. Yaurhl—
Bas AeMMy O TapaA—
AGABHBIX AHaMerpax,
TIOCTPOHUM COEAHHS —
KuHe npAMeie, Kak
[OKa3aHO Ha pPHC.
130. Toraa, u3 ma—

Pue130|

PaMeABHOCTH [PA— 4
Meix BM u CF m

npameix EK u  FL,
caepyer:

AHAAOTHYHO,

(2).

Ha pasencts (1) 1 (2) norydaem: KI* = AK -CL. Ho us nop0Gus
TpeyroAsHUKOB AKE mu FLC caeayet, uro EK 2= AK -CL, ut0o ®

AOKasniBaeT Tpebyemoe.
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[image: image98.jpg]«YepTexu Ha necke» — HOBasd KHUra o
3apavax, nemmax, 'reopewiax, MeToAax B

Ka rcsnsylou;eu
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