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CopoepxkaHune

o BBepeHue.
o OcHOBHas yacTtb
Maea 1. OnpeaeneHne BHEBNUCAaHHON OKPY>XHOCTH.
LleHTp BHEBNUCAHHOW OKPY>XHOCTM.
KacaTtenbHana K BHEBMUMCAHHOW OKPY>XHOCTM.
Fnasa 2. ®opMynbl ANS BbIUUCIIEHUS paguyCcoOB BHEBMUCAHHbIX
OKPY>XHOCTEM.

§ 1. CooTHOLIEHMe MeXXAYy PaANYCOM BHEBMUCAHHOW OKPY>XHOCTU U
nepuMeTpoM TpeyrosibHMKa

§ 2. CoOoTHOLUEHMEe MeXXAy PaAuyCOM BHEBMUCAHHOW OKPY>XHOCTH, MJIOLAAbLIO U
nepuMeTpoM TpeyrosibHMKa

Fnasa 3. HekoTopble COOTHOLWIEHUA C paguycaMyn BHEBMUCAHHbIX
OKPY>XHOCTEM.

§ 1. Bbipa)>xeHne CyMMbl pagnyCcoB BHEBMUCAHHbIX OKPY>XHOCTe uepes
paanyc BMIMCAHHOMW OKPY>XXHOCTU U paanycC ONMMCAaHHON OKPY)XHOCTH

§ 2. Bbipa)keHue CyMMbl BeJIMYNH, 06paTHbIX pagnycaM BHEBNUCaHHbIX
OKPY>XHOCTEMN, Yyepes BeJIMUMHY 06paTHYI0 paanyCcy BNMUCaHHbIX
OKPY>XHOCTEMN.

§ 3. Bbipa)>xeHue CyMMbl BCceX NonapHbIX NpousBeneHuin pagnycos
BHEBMUCAHHbIX OKPY>XHOCTEN Yyepes KBaapart nojsiynepmmerpa
TpeyroJsibHUKa.

§ 4. Bbipa)>xeHne npousBeAeHUs paAuyCOB BHEBNMUCAHHbIX OKPY)XHOCTEN
yepes npousBeaeHue pagnyca BNMMCaHHOW OKPY>XHOCTU U
KBagpaT nonynepuMmerpa TpeyrosibHMKa.

§ 5. Boipa)xeHue BbICOTbI TPEYroJibHMKa yepes paanycbl BHEBMUCAHHbIX
OKPY>XHOCTEMN.

e} 3aknueHue.
o Bbubnuorpadcdpusn.



maea 1. OKPY>XHOCTb Ha3bIBAETCH BHEBMNCAHHOW B
TPEyYronbHUK, ECN OHAa KacaeTca O4HOW N3 CTOPOH
TpeyronbHMKa 1 NpoaomKeHnn AByx APYrmx CTOPOH




LleHTp BHEBNMMCAHHOWU OKPYXXHOCTU B TPEYrofNibHMUK €CTb TO4YKa
nepece4yeHns1 BUCCEKTPUCHI BHYTPEHHEro yrra TpeyrosibHUKa,
npoTUBONeXallero Tom CTOpoHe TpeyrosibHUKa, KOoTopoun
OKPYXHOCTb KacaeTcsl, U OUCCeKTpUC ABYX BHELUHUX YrnoB
TpeyronbHuka (1)

aHo:
a ABC

Okp. (O; r)

M, N, K — TO4UKK KacaHus
Hoka3zaTb (1)

PelwweHune:

T. K. OKPY>XHOCTb Kacaetcsa ctopoH yrna CAK, To ueHTp okpy>xHocTtn O
paBHOYyAaneH OT CTOPOH 3TOro yrna, cnenosaTesibHO, OH N1eXUT Ha buccekTpuce
yrna CAK. AHanorn4yHo, Touka O nexuTt Ha buccektpuce yrna ACN. T. K.
OKPY>XHOCTb KacaeTtcsa npsambix BA n BC, To oHa BnncaHa B yron ABC, a 3HauuT
eé LueHTp nexuT Ha buccektpuce yrna ABC. Y.T1. 4.




PaccTosiHme ot BEPLUUHDbI yrra TpeyrofibHMKa Ao To4ek
KacaHUA BHEBMUCAHHOM OKPYXHOCTU CO CTOPOHaAMMU 3TOro
yrrna paBHbIl nonynepunmMeTpy AaHHOIro TpeyroyfibHuKa

AB, = AC, =p

[daHo:
ABC

A
BresnucanHas okp. (O,; r,)

[lokasaTb, 4TO
AB, = AC1 =p

J[loka3aTenbCTBO:

Tk. O, - LeHTp BHEBNMCAHHO
OKPY>XHOCTW. KacaTtenbHble, npose -

AEHHbIE K OKPY>XXHOCTN U3 A
OLHOW TOYKM, paBHbl MeXay coboun,

NoO3TOMY BB1 = BA1 , CA1 = CC1 ,AB1 = AC1.
3Hauur,

2p=(AC+CA,)+(AB+BA,)=(AC +CC,) +(AB +BB,) =AC, + AB, = 2AC, = 2AB,
Te. AB,=AC, =p.




maBa 2. § 1. Pagnyc BHeBnncaHHOM OKpY>XHOCTU. Kacatowencs

CTOPOH OaHHOIo BHYTPEHHEIO YyIJia TpeyroJfibHnKa, paBeH
npon3BeaeHno nonynepnMeTpa TpeyroJibHMKa Ha TaHreHC noJyioBUHbI

9TOro yrna, T. €. 5 ,
(04
r,=ptg= ,r,=ptg 53 . r,=ptg ; (2)

a

HO:
BC
HeBnncanHas okp. (O, ; r,)

HJdoka3zaTb (2)

PeweHwue:
B npsamoyronbHom TpeyronbHuke A O_ C,

r, U p — AnuHbl kateTos, yron O_ A C,
paseH & , nostomMy r_ = ptg%
2



§ 2. Pagnyc BHEBNMCAHHOW OKPYXXHOCTU, KacaloLlencs JaHHOW
CTOPOHbI TPEYrosibH1Ka, paBeH OTHOLLEHUIO Nilowann TpeyrofnbHuKa K
pasHOCTH nonynepmwleSTpa N 9TOW CTOPOHbI. T.€.

S — S
I'.a_ p—a ’rb_ p-b ’rc_ p-c (3)

HO:
ABC

HeBnmcaHHas okp. (O, ; r,)

HJokazaTb (3)

PeweHune:
NMeeMm
ra _
S = SABC = SAOaC + SBOaC— SBOaC = = Xx(b+c-a)= r X (p — a), T.e.
S



maBa 3. § 1 Cymma paguycoB BHEBMMCAHHbLIX OKPY>KHOCTEW paBHa
CyMMe paguyca BnNnMcaHHOU OKPY>XHOCTU W YOBOEHHOro anamerpa
OMNCaHHON OKPY>KHOCTU, T. €.

r,+r tr.=r+4R

Jl1oKa3aTenbCTBO:

Bbipa3suM Bce paanycbl Yepe3 CTOPOHbI, NowWaib U
nonyrnepuMeTp TpeyrosbHUKa:

F = S ’ = abc , F = § , F, = S , Fr = S
> as ' o, Y p-b S pc
3HauuT,
r+r+r.-r=_2° + S5 4+ S S
p—a p—>b p—c r
= Sp(p—b)(p—0)+p(p-a)(p-C)+p(p-a)(p-b)-(p—a)(p-b)(p—C) =
p(p-a)(p-b)(p-¢)

= abc = abc = 4R
gaoc = abe
S S



§ 2. Cymma BenuyiumH, obpaTHbIX pagnycam BHEBMNUCAHHbIX
OKPY>XHOCTEW, paBHa BenuunHe, obpaTtHOW pagnycy BNnMCaHHOM
OKPYXHOCTH, T. €.

JloKka3aTeNnbCTBO:

cnonb3yeM Bblpa)eHUS paanycoB Yyepe3 CTOPOHbI U niowaab
TPeyrosbHUKa:

r = 5 , R_ Cl—bC , = i P rbzi , r = S
p 45 @ p-a p—b ¢ p-c
3HauuT,
I 1 1 — — — —
L1, 1 _p-a p b+p c_ﬂ72p_£_l
r,oor T S S S \) S r



§ 3. Cymma Bcex nonapHbIX NPoOn3BeAEHUI paanyCcoB BHEBMUCAHHbIX
OKPY>KHOCTEW paBHa KBagparty nonynepuMmeTpa TPeyronbHuka, T. €.

— A2
rarb + rbrc + rcra - p

Jloka3aTenbCTBO:

Bocnonb3yemca ¢opMysiaMn paHee AoKa3aHHbIX paanycoB Yepes CTOPOHbI U
nJaowanb TpeyrosbHUKa:

r=§ , F = S y My = S , Fo= S
p p—a p—b P —C
NMoacTtaBuM
S? S? S?
ra727+rbrc+rcra= + + =
(p—a)(p—-b) (p—D)p—-c) (p—c)p—a)
_gp-9+tp-a)+(p-b) _ 3p-2p _ g p
(p—a)p-b)p-c) (p—a)p-b)p-c) (p—a)p-b)p—c)

N3 doopmynbl FepoHa criegyet

(p—a)p—=b)p-c)= SZ NnoaToMy

p

2
2 P 2
S—2:

r.r, +7‘bVC+FCVa= p



§ 4. [ponseeneHne Bcex TpexX pagnycoB BHEBMUCAHHbBIX OKPYXXHOCTEN
PaBHO NPOU3BEOEHUIO pagnyca BNMCAaHHOW OKPYXXHOCTU Ha KBagpaT
nonynepuMeTpa TpeyrosiH1Ka, T.e.

rr.r =rp?

JloKka3aTenbCTBO:

N3 paHee AOKa3aHHbIX OpMYyN ANS paanycos U popMybl
[[epoHa

STy T Ty e ST v S={pp-a)p-bip-o

S S°p 2
rhT, = = =Sp=prxp=rp
T (p-a)p-bp-c) ST




CnepctBue 1. Mnowaab TpeyronbHMKa paBHa OTHOLLEHUIO NPOU3BeAeHuUs
BCEeX TPexX paauycoB BHEBMUCAHHbIX OKPYXXHOCTEN K nonynepumeTpy

TpeyrosbHUKa, T.e. g — rrr.
P
[loka3aTeNibCTBO:

U3 ror,ro=rp*=rp x p = Sp.

ru ol

P

CnepoBaTesibHO S =



Cneacteue 2. MNnowaab TpeyrosibHMKa paBHa KBaapaTHOMY KOPHIO U3
nponsBeaeHns BCeX TPeX pagnycoB BHEBMUCAHHbLIX OKPYXXHOCTEN U
pagnyca BNMCaHHOM OKPYXXHOCTMH, T.e.

S =.\rnrr

Jloka3aTesnibCTBO.:

rrr
N3 cneactema 1, uto S =-2%2< © paBeHcTBa S = pr,
P

nojtydaeM, nepemMHOXaqd UX NnNoYaeHHo,

2 _ Ll

S? = ) xpr=rnrr . 3HAUYUT S=\rnrr




§ 5. BennunHa, o6paTtHas BbICOTe TpeyronbHMUKa, ONyLEeHHOW Ha ero AaHHYo
CTOPOHY, paBHa NoflyCymMMe BenM4UH, 06paTHbIX paguycam BHEBMNUCAHHbIX

OKPYXXHOCTEWN, KacaroWMXCA ABYX APYIUX CTOPOH TPeyrofibHUKa, T.e.
I 1(1 1 I If1 I 11 lj

|
= —| — = —+— - | —
h, 2\r, r ) hb 2 roT, h . 2 r,on

Jloka3aTesnibCTBO:
Bocnonb3yemcs
dopmynamm S S
v, = —— o=
b c
P — bl pP—C
3HauuT,

1 i_p—b+p—c_2p—b—c_a+b+c—b—c_

n,ooT S \) S S




3. 3aknyeHune.

PaccMoTpeHHble CBONCTBA NO3BOINMU
YCTAaHOBUTb CBSA3b MeXAy paanycamu
BMMCAHHOU U BHEBMNUCAHHOM
OKPY>XHOCTSIMUN, Mexay paanycamu
BHEBMMCAHHOWN OKPY>XXHOCTbIO 1 MJioWwanbto
TpeyrosbH1UKa, Mexay paavycamu
BHEBMUCAHHbIX OKPYXHOCTEN N MEPUMETPOM
TpeyrosbHuKa. [JlJaHHbIN MaTepunan BbIXOAUT
3@ PaMKW LUKOJIbHOW nporpamMmbl 1 byaer
noJsieseH yyawmnmcs yBieyeHHbIM
MaTEMATUKOMN.




