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VCIIOJIb30OBAHUE BHEBIIMCAHHOM OKPYXKHOCTH [IJIsI
ITIOBBIMNIEHHU A KAYECTBA IIOAI'OTOBKH K EI'9

USE OF THE ESCRIBED CIRCLE FOR IMPROVEMENT OF QUALITY OF
PREPARATION FOR THE EGE

AHHOTaNHs1. JlaHHasA crtaThsa OygeT HHTEpPecHa B IEPBYI0O OYepenb VIHUTEIIM
MaTeMaTHKH, OCYIL]eCTBJ/IAIAM IIOATOTOBKY y4dalquxcsa K EI'D 1o mareMaTHKe
Ha HOpOoQHIPHOM ypOBHE. B IIKOIbHOH HnporpaMMe CBOHCTBaAM OKDPYXKHOCTH
yoenadeTrcsi He3Ha4dYHUTe/IbHOe BpeMs U BHHMaHHEe, a IIPO BHEBIHCAHHYIO
OKPY>KHOCTh U H€ YIIOMHHaeTCs. Marepuas cTaTbd IOMOXET BOCIIOJIHUTH 3TOT
npobes Ha TpebyeMoM YpOBHE.

Annotation. This article will be of interest primarily to teachers of
mathematics who are carrying out training of pupils for the Unified State
Examination in mathematics at the profile level. In the school program of the
circle properties is given little time and attention, and about escribed circle not
mentioned. Material of article will help to meet this lack at the required level.

CrnenyeT OTMETUTH, YTO OEUCTBYIOIINE IIKOJIbHBIE IPOrPaMMEL 110 MaTeMaTUuKe
He TIpefyCMaTpUBaAlT UW3y4YeHME T[OHATUS BHEBIUCAHHOU OKPYKHOCTH
TpeyrojbHuKa. OOHAKO C HUM IIOJIE3HO ITO3HAKOMUTHCS, TaK KaK pelleHue
HeKOTOpeIX 3afjay EI'D mo mMaTteMaTuke, CBA3aHO C UCHOJIb30BAHUEM I3TOTO
nouatus. CpoenaTth 5TO BO3MOXKHO B paMKaxX paboTe (pakKyIbTaTUBHOTO HJIN
3JIEKTUBHOTIO Kypca.

[Tpu aToM 6ymeT DOCTUTHYTO HECKOJIbKO LeJiel, Y4UTeIb CMOXKET:

1. cucteMaTu3UpOBaTh, PACUIUPUTh U YIIIyOUTh 3HAHWS O BHEBOUCAHHOU
OKPYKHOCTHU;

2. pa3BUTb YMEHNE aHAIU3UPOBaTh, CPAaBHUBATD U HEJIaTh BHIBOIHI;

3. HOBEICUTh YPOBEHb IIOHUMAaHUS M NPAKTUUYECKOU IMMOATOTOBKH B TaKHUX
BOIIPOCaxX, KaK pelleHre reOMETPUYECKUX 3aad C IOMOIIbI0 anreOphI.

L7151 JOCTUIXKEHUSA ITUX Heseu HOTpGGyeTCH PEIINUTh TaKHE 3aJa4dHu:

1. mpuMeHUTH ammapaT anredpsl K perieHnio reoMeTpUuYecKux 3aaay;

2. IPUMEHUTh CBOMCTBO Te€OMETPUYECKUX IIPeoO0pa30BaHUM K PeIIeHUI0
3amay;

3. OBlIaleTh PSOOM HHTEIJIEKTyaJIbHBIX YMEHUM Ha YPOBHE CBOOOOHOTO UX
UCIIOIb30BaHUS;

4. OleHUTh CBOM TIOTEHIIMAJI C TOYKKU 3peHuss oOpa3oBaTelbHOU
UHUILIMATHUBBL.

Pa3YMeeTCH, CHA4alla CJIegyeT O0aThb OIIpedesieHue BHEBIIMCAHHOU OKPY2KHOCTH.
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BHEeBNIHCAaHHOH OKPYZKHOCTBHIO TPEyroJIbHHKA Ha3hIBAETCS OKPYXKHOCTH,
Kacalolasics OMHOM M3 ero CTOPOH U MPOMOIXKEHUN OIBYX OPYTHUX.

7151 KaxXaoro TPEYIroJIbHUKA CYIIEeCTBYET TPH BHEBIIMCAHHLEIX OKPY2XKHOCTH,
KOTOPEBIE€ PACIIOJIOZKEHEI BHE TPEYIOJIbHUKA, ITIOYEMY OHU U ITOJIYy4YMJIM Ha3BaHHUE
BHEBIITMCaHHEBIX.

[leHTpalbHOE MECTO B TEOMETPHUHU TPEYroJibHWKa 3aHMMalOT CBOMCTBa TakK
Ha3bIBAaEMBLIX 3aMeuvaTelbHBIX TOYEeK U JUHUU. Tpu  CepemumHHBIX
IepIeHOuKyssipa K CTOPOHaAM TPEeyroJibHWKa IepeceKaloTcsl B OMHOU TOYKe -
IIEHTPE ONIHCAHHOH OKOJI0O TPEYroJIbHUKa OKPYKHOCTU. BHCCEKTPHCH Tpex
BHYTPEHHUX YIJIOB TPEyrojbHUKa IlepeceKaloTCs B OOHOUW TOYKe - IEeHTpe
BIIMCAHHOM B TPEYTrONbHUK OKPYKHOCTHU. ECM pacCMOTPETh AOTOTHUTENIbHO
OMCCEKTPHUCH TpPex Iap BHEIIHUX YIJIOB TPEYTOJIbHUKA, TO IIOJIy4alOTCs ellle
TPY 3aMedaTeJIbHbIX TOYKU - IeHTPHl BHEBITHCAHHBIX OKPYKHOCTEN.

B XV- XVI Bekax MOSBUJIOCH OIPOMHOE KOJIMYECTBO MCCJIeqOBaHUM CBOMUCTB
TPEYyroJbHUKAa. ITU MCCJIeHOBaHUS COCTAaBUIN OONBIION pa3fen IJIaHUMETPHUH,
MIOJIYyYUBIINK Ha3BaHUe «HoBass reomMeTrpusi TpeyrojbHHKa». BoT omHa us
3aMedyaTeJlbHBIX TeOopeM TOTO0 BpeMeHH, IpuHamanexainas JI. Oinepy:
«CepeguHBl CTOPOH TPEYroJIbHMKA, OCHOBAHUS €ro BBICOT W CEepeguHbl
OTPE3KOB BBICOT OT BEPIIUHBI OO TOYKH HX [epecedyeHUus jexkaT Ha OOHOU
OKpyKHOCTHU». OHa OOBIYHO HA3BLIBAETCS OKPYXKHOCTBIO [EBSATH TOYEK (110
KOJIMYEeCTBY 3aMedaTeJIbHBIX TOUEK, Yepe3 KOTOPhIE OHA ITPOXOOUT).

Ecnu mo3BOISAIOT BpEeMEHHEIE BO3MO2KHOCTH, IIOJIESHO PAaCCMOTPETH TEOPEMEI C
OOKa3aTelnbCTBaMU, CBI3aHHBIE C ITOHSTHEM BHEBOHCAHHOU OKPY2KHOCTH, IIPHA
OTrPaHUYEHHOM BPEMEHU N0Ka3aTeJIbCTBa MOXKHO ITPOIIYCTUTH.

Teopema 1. Buccektpuca BHyTpeHHero yria BAC TtpeyronbHuka ABC wu
OMCCEeKTPUCH [OBYX BHEIIHUX YyIJIOB mpu BepimHax B u C mepecekaioTcs B
OIDHOU TOUYKE.

Iloka3artenbcTBo: TIpoBemeM BHelllHMe OuccekTpuchkl u3 BepiuH B u C. IlycTb
OHU mepecekarTCsa B Touke Oa. ITokaxeM, 9TO OuccekTpurca
yrina BAC nipoxogut yepes TOUYKY Oa. Bce TO4YKH
ouccekTpuckl COa paBHOyOAJIeHEI OT CTOPOH yIja, 3HAYHUT, PACCTOSHUE OT
Touku Oa mo mnpsambeix BC u AC paBHEI, Tak Kak Oa JIeXKUT Ha OHCCEeKTpuce
yrina BCK1, to ecte OaK1=0aKa3.
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K-

Pucynoxk 1. YepTexX K DOKa3aTelbCTBY TEOPEMHI 1

AHanoOru4YyHO, paBHBI pacCToAaHUsS OT TOUYKU Oa go npsambelix BC u AB - OaK2 =
OaK3 . Torma oueBupHO, 4TO TOoYKa Oa paBHOymasieHa oT npsaMeix AC u AB, To
€CTh JIEXKUT Ha OuccekTpuce yria BAC.

W3 Teopembl 1 crenmyeT CyllleCTBOBaHVE OKPYXKHOCTU C LeHTpPOM B TouKe Oa,
Kacamomencsa npsameix AC, AB u BC. [JaHHYI0O OKpPY2KHOCTh U Ha3bIBAIOT
BHEBIIMCAHHOU OKPYXKHOCTHIO.

TakuM oOpa3oM, IIeCTh OMCCEKTPUC TPEYroJbHUKA - TPU BHYTPEHHUE U TPU
BHEIITHVE - TIEPECEKAIOTCS II0 TPU B YETHIPEX TOYKaAX - IIEHTPaxX BIUCAHHOU U
TpeX BHEBIIMCAHHBIX OKPY?KHOCTEMN.

PagmuycoM BHEBNUCAaHHOM OKPYKHOCTH SIBISIETCS OTPEe30K IIEepPHeHOUuKYyIspa,
IIPOBEOEHHOT0 M3 IIEHTPa OKPYKHOCTH K KaKOM-TuOO CTOpPOHE TpeyrojibHUKa
UJIU ee IIPOAOIKEHHUIO.

Teopema 2. Ilycte K1 - TOYKa KacaHUS BHEBIHMCAaHHOU OKPYXKHOCTU C
npopokeHueM cTopoHbl AC TpeyronbHuKa ABC. Torpma mnmHa otpe3ka AKI1
paBHa IIOJIyIlepuMeTpy TpeyroabHuKa ABC.

Iloka3arenbcTtBo: Ilycth TOukM K2 m K3 - TOYkKM KacaHUsS BHEBIKCaHHOU
okpyxkHocTU Cc npaMmbeiMu AB u BC cootBercTtBeHHO. Torma CK1 = CK3, BK2 =
BK3 u nnepumetp TpeyronpHuka ABC paBeH 2p = AC + CB + AB = AC + CK3 +
BK3 + AB = AC + CK1 + AB + BK2 = AK1 + AK2. A tak Kak AK1 =AK2, Top =
AK1, uTo u TpeboBasioCh JOKa3aTh.

VrBepxkaenue: Ilycts S, p, a, b, ¢, cooTBeTCTBEeHHO, - TIIJIOIIAdb,
MIOJIyIIEPUMETP M CTOPOHBI HEKOTOPOTO TPEyroJdbHHWKA, a ra, rb, rc - paguycsl
BHEBIIMCaHHBIX OKPYKHOCTEHN, TOTHAa CIIpaBenJiiBbl paBEeHCTBa

T, = ) T, = SHT"' .
a p—a’b p—b c p—c
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Iloka3aTenbCcTBO: LIeHTPOM OKPYKHOCTH, BOMCAHHOU B Yol A, CIyKUT TOYKa
Oa (Touyka mnepecedyeHUs] OUCCEKTPUC BHEUIHUX VYIJIOB TPEYTroJIbHUKA, He
CMEXHBIX C YTJIOM A; paguycC 3TOU OKPYKHOCTHU €CTh OTPE30K IMEePHEeHIUKYJIIsAapa,
mpoBemeHHOoro u3 TOo4YkuM Oa K KaKou-mub0o CTOpPOHE TPEyrojibHUKa (MU ee
IPOOOIIXKEHUIO):

OaK3 — OaKl oy OaKz — Ta.

PucyHnok 2. YepTex K moKa3aTelbCTBY TEOPEMEL 2

AHanormyHo MOXKHO Hautu UeHTpel Ob, Oc u paguycel [OByX HOPYTUX
BHEBIIUCAHHBIX OKPYKHOCTEMN.

3Has OJIUHBL CTOPOH a,b, ¢ TpeyronbHuKa ABC, MOXKHO BBEIUMCIIUTH [OJIMHEL IQ,
rb, rc.

IIenCTBUTENBHO,
1 1 1 1
Saasc = Saaso + Saaco — Sasco = Ecra o ;bra - ;ara = ;Ta (c+b—a)=

,(p —a).toep = ;(a+b+c).

a'b-c S

)
OrcronaS = —— . AHATOrHYHO: Ipi="5 anle — oo
4R v—b p—cC

u )
Jln panHyca BITHCAHHOH OKPY/KHOCTH 7 = —.
P

PaccMoTpuM npuMepsl IPUMEHEeHU ST BHEBIUCAHHOM OKPYKHOCTH IPU PEIIeHUH
3amady.

1. 3agayM Ha IIOCTPOEHHeEe
3amaua 1.1. ITocTpouTh TPEyroJbHUK 10 IEPUMETPY U OBYM yIJlaM.

IaHo: Yriel o u B, IepuMeTp TpeyroabHUKa P.
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A

Pucynoxk 3. [TocTpoeHue TpeyrojibHUKa 110 IIEPUMETPY U OBYM yIrjiaM

IlocTpoeHue.

—_

. [TocTpouTs 0TPE30K, paBHEIM nonynepuMeTpy (AK).

2. I3 TOYKM A TOCTPOUTH AaHHBIM II0 yCIOBHIO yrol « , a M3 TO4YKU K
BOCCTQHOBUTH IEPIIEHOUKYIISP.

3. ITocTtpouTth 6uccektpucy yrina CAB.

4. TToCTPOUTH OKPYKHOCTH C LIEHTPOM B TOYKe IlepecedeHuss OMCCEKTPUCH
yria A ¢ nepnenpukynapoMm OaK u paguycom OaK.

5. Ha otpe3ke AK mOCTPOUTH BTOPOM HaHHBIM yrojl B Tak, YTOOBI €ro Jiy4
OBLJI KacaTeIbHOM K OKPY2KHOCTH.

6. [laHHasa KacaTeJjibHad IIepecedyeT BTOPYIO CTOPOHY yrjla B TOUKe B.

AABC - UCKOMBIU TPEYTOJIbHUK, clienys u3 Teopemsr 1.

3amadga 1.2. [TocTpoiiTe TPEYyroJbHUK, €CIIU JaHa CTOPOHA, IPOTUBOJIEXKalUui
€l yroJI TPEYroJibHUKa M CyMMa [ABYX OPYTUX CTOPOH.

Pemrenne: IlycTh maHa CTOpOHa a, yron A um cymma cTtopoH b + c¢. Torma
W3BeCTHa [JINHA [I0JIyllepuMeTpa UCKOMOT0 TPEeyrojibHUKa

= a+b+c
2
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Pucynoxk 4. [TocTpoeHue TpeyrojibHUKa 10 CTOPOHE, IPOTHUBOJIEXKAIIEMY €U
YIJIy U CYMMe OBYX OPYTHUX CTOPOH

3HAaYUT, H3BECTHHl II0JOXKeHus TouyeK T1 m T2 Ha cTopoHax yria A.
BoccTaHOBUB TNEPHNEHOUKYNSAPhl B 3TUX TOYKAxX K CTOpOHaAM yria A, Ha uX
IIepecevyeHuy IIOJIyYMM IIeHTP BHEBOMCAHHON OKPYXXHOCTH, a 3Ha4dWuT,
BHEBNMCAaHHAas OKPY2KHOCTh IIOCTPOEHA.

PaccTosuue ot Touku T1 Mo TOYKM KaCcaHUS BIIMCAHHOM OKPYXKHOCTHU PaBHO a.
CnepmoBaTenbHO, MBI MOXKEM HaWTW TOYKW KaCaHUS BIIMCAHHOM OKPYKHOCTHU
KCKOMOTO TPEYrOIbHHKA CO CTOPOHAMHU yrila A M IIOCTPOUTH CaMy BIIMCAHHYIO
OKpPYKHOCTBb. OOIllasi BHYTPEHHSAS KacaTelbHas K IMTOCTPOEHHBLIM OKPY2KHOCTSIM
OTCEeKaeT Ha CTOPOHAaX yrja MCKOMBIM TPEYTOJIbHUK.

2. 3aJayHu Ha JoKa3aTejJIbCTBO

3amauya 2.1. [IBe HellepeceKkalolluecs OKpPyXKHoOCTuU Cc paguycamu R1 um R2
KacalTcsg CTOPOH TIIPSIMOTO yria ¢ BepmuHOuW A. OOmas BHYTPEHHSS
KacaTejbHasg C OKPYXKHOCTSIMM IlepeceKaeT CTOPOHBI yrjia B To4kax B u C.

Hauntu nnomans TpeyronsHuka ABC.
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A

PucyHok 5. YepTex K pelleHuro 3agadu 2.1

Perrenne: Tak Kak 00e OKPYyKHOCTH KacalOTCS CTOPOH yrjla, TO OJHA U3 HUX
OymeT BucaHHOU B TpeyronbHuK ABC, a mpyras BHeBnucaHHou. [IycTs, rme R1
u R2 - COOTBETCTBEHHO paJuyChl BIIMCAHHOU U BHEBIMCAHHOU OKPYXKHOCTEU
(pucysok 5). Ecnmu O - LIeHTp BHEBIUCAHHOU OKPYKHOCTH, a TOYKd K u M -
TOYKHU KacaHHUA CO cTopoHaMmu yria A. Jlerko moka3aTh, 4To AKOM - kBagpat
co ctopoHou R2. ITo Teopeme 2

AC+AB+BC

AK = f=p.HOIaKKaKAK=R2_.TOp=R2.AR1= 2 . Otcroza

]

crenyerS = R, Xp,S =R; XR,.
Otser: S = R, X R,.

3amaua 2.2. K 1BymM HemnepeceKalonMCs OKPY2KHOCTSIM ITPOBEIEHHI IBE 001II1e
BHEIIIHWE KacaTellbHbie U 00Illasi BHYTPEHHSAS KacaTenbHas. [JoOKaxKUTe, YTO
OTPE30K BHYTPEHHEW KacaTeJlbHOM, 3aKJII0OYEHHBIM MeX[Jy BHEIIHUMU
KacaTelnbHBIMH, PaBEeH OTPE3KYy BHEITHEW KacaTeJbHOM, 3aKJII0YEeHHOMY MEXKIY
TOYKaMM KacCaHHUS.

Pemrerne: IlycTh maHBI ABE OKPYKHOCTH. TOYKM KacCaHHUS OKPYKHOCTEU C
IIepBOM BHeEIIIHEW KacaTenbHOU - A u B, co BTopou - C u D (pucyHOK 6).
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PucyHoKk 6. YepTexk K pelleHuIo 3agayu 2.2

BuyTpeHHsaq KacaTenbHas lepecekaeT BHellnHue B ToukKax M u N. [Ipogomxum
npsamele AB u CD mo ux nepecedyenus B Touke K. Torga oKpy>KHOCTH C LIEHTPOM
O2 saBnsercsda BnucaHHOU B TpeyrodbHUK MNK, a OKpyKHOCTh C leHTpoM O1 -
BHeBOucaHHOU. O603HaYuM CTOPOHY MN TpeyronbHuka MNK uyepe3 a u ero
nonynepumetrp depeld p. Torma (mo Teopeme 2) AK = p u BK = p - a. 3Hauur,
AB = a, T. e. AB = MN. Axanoruyso CD = MN. YTto u TpeboBayoCh MOKa3aTh.

B xome Bcelr paboOTHI CTapHIEKIaCCHUKM CHUCTEMATU3UPYIOT, PACIIUPSIOT U
yrnyOJsiloT 3HAHUS Ha [epecedyeHuM anredpbl M T'eOMETPUU, IIOBBIIIAIOT
YPOBEHb NOHMMAHUSA U MNPAKTUYECKOUW IIOATOTOBKKM B TAKHWX BOIpPOCax, Kak
pelieHre TeoMEeTPUYEeCcKHWX 3ajad C IIOMOIIbI0 anredOpel. A KpoMme TOTO,
MIPUMEHSIOT annapaT anredpsl K PelleHnI0 TeOMEeTPUYEeCKUX 3ajlad U CBOMCTBO
reoOMeTpUYeCcKnuX IIpeoOpa30oBaHUM K peIleHuio 3amad, YTO 3HAYUTEIbHO
VIOpoOIllaeT pelleHrhe CIO0XKHBIX 3alJad, KaK Ha IIOCTpOeHHe, TaK M Ha
mOoKa3aTenbCTBO.
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