Oo6pa3zosatensHblii noptan «PEIY ET'O» (http:/mMaremaTuka.peutyers.pd)

OKpy>KHOCTH U TPEYTOJIbHUKH

1. 3amanme 16 Ne 484610. B tpeyronsauke ABC, AB = 15, BC = 7, CA = 9. Touka D nexuT Ha
npsmoit BC ipuuem BD : DC=5 : 7. OKpyKHOCTH, BIIUCAHHBIE B KaXXJIbIi U3 TPEYroJbHUKOB ADC n

ADB kacatotcst ctopoubl AD B Toukax Eu F. Haliqute nnuny otpeska EF.

Pemenwue.
Mycts AD=d, BD = x, DC = y. Ucnone3yst CBOMCTBa KacaTeIbHBIX, OJCYMUTAEM Pa3HBIMHU CIIOCOOAMH Tie- A
PUMETPHI TPEYTOJIbHUKOB

Pipc =AE+ED+DC+AC=d+y+9=2DE +2-9.

d+y—9 d+x—15
Orkyma nomyuaem: DE = + Awnanornuno, DF = —————.
6+y—x
Torma »EF = |DE —DF| = ‘T .
E
Bo3moxHbI 1Ba ciyyas:
35 49 43 E D c
1. Touka D nexut Ha orpeske BC. Torma X = 12’ y= 17’ 3HauMT EF = 12
6+7 13
2. Touka D nexur Bue otpeska BC. Torna Yy — X = BC =7, 3paunr EF = T = 7 .
A
E
F
D B Z

43 13
OTBeT: 12 WA 7

2. 3aganue 16 Ne 505568. IIpsmeie, conepsxaiue karetbl AC 1 CB npAMOYTOJIbHOIO TPEYroJbHUKA
ACB, sABISOTCS O0IIMMU BHYTPEHHUMH KacaTEIbHBIMHU K OKPYKHOCTSAM paauycoB 2 u 4. IIpsimasi, co-
JieprKalas runoteHysy AB, sBhsieTcs: ux oOIIei BHEUTHEeH KacaTeIbHOM.

a) Jlokaxkure, 4TO IIIMHA OTpE3Ka BHYTPEHHEH KacaTelIbHOM, MPOBEAECHHOW W3 BEPIIMHBI OCTPOTO
yTIila TpEyrojbHUKA 10 OJJHOM U3 OKPYKHOCTEH, paBHA MOJOBHHE epuMeTpa TpeyroiabHuka ACB.

6) Haiinure muomans tpeyronsauka ACB.

Pemenwe.
a) Beeném o0o3HaueHNS, KaKk IOKAa3aHO HA PUCYHKE, MycTh M, H, N — TOUYKM KacaHHS.
KacarenpHble, mpoBeAEHHBIE K OKPYXHOCTH M3 OIHOM TOukuM paBHB: AM = AN,
CM= CH, HB = BN. Iloatomy:

P=AC+CH+HB+AB = AN +AM =2AM,

oTKyna p = AM. 4 B N

6) s onpenesneHHs IIOMAAW TPEYTOJIBHUKA HCHONB3yeM (OPMYILy, CBS3BIBAIO-
Iy €€ ¢ NOJIYNEepUMETPOM, CTOPOHOM M pajilyCOM BHEBIUCAHHOM OKPY’KHOCTH, KacarolleWcs 3TOH CTOPOHBI U MPOAOJKEHUH
JBYX APYTHUX CTOPOH TPEYTOJbHHUKA:

S=(p—AC)-r1 = (AM —AC)r = CMry = rpr; = 8.
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3. 3aganue 16 Ne 507176. PaccrostHue mexnay napajuienbHbIMH NpsMbIMU paBHO 4. Ha omnHol n3
HUX JIEKUT Touka C, a Ha Apyrol — Touku A u B, npuueM TpeyrojibHuk ABC — paBHOOEIPEHHBIN U
ero OokoBasi cTopoHa paBHa 5. Haliaure pannyc okpy>KHOCTH, BHUCAaHHOM B TpeyroibHuk ABC.

Pemenwe.

3ametum, uro b0 AC = BC, mu6o AB = BC (wm AB = AC).

Ilepssrii cryqaii (puc. 1). AC = BC= 5. Ilycts H — TouKa KacaHUsl BIMCAHHON OKPYXXHOCTH TpeyroisHuka ABC ¢ 0OCHOBaHHEM
AB, rj — panyc OKpyKHOCTH, BIIMCaHHOU B TpeyronsHUK ABC. Torna CH — BBICOTa M MeauaHa Tpeyroiasanka ABC. U3 nps-

MOYTOJILHOTO TpeyrojabHuka AHC HaxoauM, 4TO

AH = /AC? —CH? = \/52 —42 =3,
Torna
Smapc =AH -HC=3-4=12,
1
SAABC = E(AB—{-BC—FAC) r = 81’1.
W3 paBenctsa 8 r; = 12 HaxoauM, uto 11 = 1,5.
Bropoii ciayyaii. (puc. 2)Ilycts AB = BC' =5, CH — BbIcoTa TpeyronsHuka ABC, r, — paauyc OKpYKHOCTH, BIIMCAHHOM B Tpe-
yroneHuK ABC.

Torna
BH =3, AH=AB+BH =5+3=8.

W3 npssimoyroneHOro TpeyroiabHuka ACH HaX0AUM, 4TO

1 1
Saape = 5 .54 =10, Saupc = 5(AB+AC+BC)-r2 = (542V5)n,.

10 _ 10(5 —2v/5) 10— 43
5425 25—-4.5

13 pasencrea (5 + 2V/5 )r2 = 10 nonyuaem, uto 2 =

&

Paccmotpum tperuii ciaydai.
Tpernii ciryuaii coctout B ToM, uto BC = AB 1 3TH CTOpOHBI 00pa3yioT ocTpslii yroiu. Toraa Beicota CH Oynet nexaTb BHYT-

1
pu tpeyronsuuka ABCu AC = 2v/5. B stom ciyuaeM paguyc Oyner paseH I3 = 5 (5— \/5)

1
Orser: 1,5, 10—4v/5, 5(5—\@).
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4. 3aganue 16 Ne 507494. PaccrosHne Mexay mapauielbHBIMU NpsSMbIMU paBHO 12. Ha omHoii u3
HUX JIEKUT Touka C, a Ha Apyroi — TOYKU A u B, npudyem TpeyroabHuk ABC — OoCTpOYTroJIbHBIN paB-
HOOenpeHHbI 1 ero OokoBasi cTopoHa paBHa 13. HalimuTte pamnyc OKpy»XHOCTH, BIHCAaHHOW B Tpe-
yronsHuk ABC.

Pemenwe.
3amerum, uro m1ubo AC= BC, mubo AB= BC (wmu AB= AC).
Ilepssrii ciryqaii (puc. 1). AC = BC= 13. Ilycts H — ToYKa KacaHHs BIIUCAHHOH OKPY>KHOCTH
TpeyronsHuka ABC ¢ ocHOBaHMEM AB, 1p — paauyc OKpYKHOCTH, BIMCAHHOH B TPEYTOJBHUK

ABC. Torna CH — BbIcoTa 1 MeiuaHa TpeyronsHuka ABC. U3 npsMOyrojlbHOrO TpeyroabHU-
ka AHC HaxoauM, 9To

AH = \/AC? —CH? = /13?2 - 122 =5. 4
Torna

Samapc =AH-HC =5-12 =60,
1
Saapc = E(AB+BC+AC) -r; = 18r;.
10

W3 pasenctsa 18 = 60 Haxoaum, uto /1 = 3"

Bropo#i ciyqar. BepuHa paBHOOEGIPEHHOTO TPEYrojbHUKAa — OJHA M3 TO4YeK A wiu B. o
ITycTs, 1 onpeaenénHocty, BepiurHa B Touke B. [Iposeném Beicoty CH. Ecnu H Haxoautcs
Ha IPOJOJDKEHUHU CTOPOHBI AB, To TpeyronbHuK ABC — TyNoOyroybHbIi. DTOT CIy4Yai MpOTH-
BOpeuuT yciaoBuio. Ecnu H nexxur Ha cTopoHe AB, TO U3 NpsSMOYToJbHOTO TpeyroiabHuka BHC
HaXOJ¥M:

!

BH = \/BC2 —CH2 =+\/132—122 =5, AH =13 -5 =38. 3

W3 mpssmoyroneHOTO Tpeyronbauka A CH HaxommMm: ]

AC = \/CH2 + AH? = /122 + 82 — 4/13.

Torna
_ Sagc  3AB-CH 13-6 13-6 26 —4v/13

P SAB+BC+CA) l(26+4v13) 13+2/13 3

26 —4v13 10

OTBeT: 3 WA 3"
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5. 3apanue 16 Ne 507498. Paccrosinue Mexay napauiedbHbIMU IpsiMbIMU paBHO 4. Ha onHoil u3
HUX JIEKUT Touka C, a Ha Apyrod — TOYKU A u B, npudyem TpeyroabHuk ABC — oCcTpOYroJIbHBIN paB-
HOOEIpEeHHBIN, U ero OOKoBas CTOpoHa paBHa 5. Haiinure paamyc OKpyKHOCTH, BIHCAHHOW B Tpe-
yronsHuk ABC.

Pemenue.
3amerum, uro mubo AC = BC, nubo AB = BC (wmu AB = AC).

[
Ilepssrit ciyqaii (puc. 1). AC = BC= 5. Ilycte H — TOYKa KacaHMsl BITUCAaHHOM
OKpYKHOCTH TpeyroiabHuka ABC ¢ ocHoBaHWEM AB, 1 — paauyc OKPYKHOCTH,
BrnucaHHoil B TpeyronbHuk ABC. Torna CH — BbICOTa M MeJUaHa TPEyrojbHUKA _
ABC:. U3 npsaMoyronsHoro tpeyronbHuka AHC HaxoQuM, 4To 2 0 4
AH = /AC? —CH? = \/52 — 42 =3,
Torna A 3 H 3 B
Spapc =AH-HC=3-4=12,
1
Saagc = 5(AB+BC+AC) -r; = 8ry.
3
W3 paBenctBa 811 = 12 Haxoaum, uto 'l = E
Bropori ciyydari. BepmHa paBHOOCAPSHHOTO TPEYTOJFHIKA — OJIHA M3 TOUCK A WiH o
B. Ilycts, nas onpenenéHHocTH, BepinHa B Touke B. [Iposeném Beicoty CH. Eciu H '
HaxOJIUTCSl Ha MPOJOJDKEHUH CTOPOHBI AB, TO TpeyroabHUK ABC — TynOyTroJIbHBIH.
DTOT ciyyall IPOTUBOPEUUT ycaoBuio. Ecnu H nexur Ha cTopoHe AB, TO u3 mpsMo-
YTOJBHOTO Tpeyroiapanka BHC HaxommMm: )
Wh 4 5
BH =\/BC2 —CH2=+\/52—42 =3, AH=5-3=2. ‘0
W3 mpssmoyroneHOTO Tpeyronbauka A CH HaxommMm:
A 2 H 3 B
AC = \/CH? + AH? = \/42 + 22 =2./5.
Torna
Sasc 7AB-CH 5-2 5-/5
r Py = 1 = 1 = .
P 3(AB+BC+CA) 1(10+2v/5) 2

5-v5 3

OTBeET: TI/IJ‘II/I 5
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6. 3amanne 16 Ne 507504. /{an tpeyronbuuk ABC co ctopoHamu AB = 13, AC=5u BC=12. Ha
ctopoHe BCB3dara Touka D, a Ha otpeske AD— touka O, npuueM CD=4u AO= 3 OD. OKpyXHOCTb
¢ ueHtpom O npoxoaut uepe3 Touky C. Haiinure pacctosiHue ot Toukd C 10 TOYKH MEPECEUEHUs ITON
OKPY>KHOCTH C TpsiMOoil AB.

Pemenwue.
[IpoBeaem yepes BepuinHy A npsmyto, napaensuyto BC. Ilycts 7— Touka ee nepeceueHus ¢ npsimon CO, a M — Touka
AO
nepeceuenuss AB  u CT. Tpeyronmsauk AOT mnonoben TtpeyronbHuky DOC ¢ koG PHUIUEHTOM @ =3, MIO3TOMY
AT=3CD=12. 3uauut, TpeyroibHuKk AMT paBeH TpeyroibHuky BMC 0 CTOpOHE U JBYM NpUIIEKAIIUM K Hell yriaM. Torma M
— cepenuHa ctopoHbl AB. CrenoBatensHo, CM — wmennana tpeyronbHuka ABC. Mennana mpsSMOYTONBHOTO TPEYTOJIBHUKA,

MPOBCACHHAA U3 NPAMOro yrja paBHa I[MOJOBUHC 'MIIOTCHY3bI, 3BHAYUT CM - E AB - 67 5 .

Uepes Bepmny C TipoBeieM MpsMYIo, mapamienbayio AB. [lycts () — Touka ee
nepeceuenust ¢ npssmoit AO. Tpeyronsauk CDQ nonobeH TpeyronbHuky BDA ¢ ko-

CDh 1
s dureHTOM ﬁ = 5; nosromy CQ = EAB =6,5=AM. Torna TPEyToJIb-

o

HUKU AMO 1 QCO paBHBI IO CTOPOHE U ABYM IpUIIEXKAIUM K Hell yram. IToatomy
O— cepenuna CM.

Oxpyx)HOCTh ¢ meHTpoM O mpoxomuT depe3 Touky C, u mpu 3toM OM = OC.
CrnenoBarensHo, OM — paamyc 3Toi OKpy)HOCTH. TpeyronsHuk ABC npsMoyTroib-

i, CM = EAB = 6,5, aTouka M— ozHa u3 TouEK nepeceueHus npsmon AB M

1 OKPYKHOCTH.

ITycte N — BTOpast TOUKa IepecedeHus: OKpY>KHOCTH ¢ npsamoit AB. Torga yron
CNM — BrivicaHHbIN U onuparomuiics Ha nuametp CM, tak uto CN L AB, T0 ecTh
CN — BrIcoTa TpeyrosisHuka ABC.

AC-BC 5-12 60
AB 13 13 ¢ A

Orciona CN =

60
OrtBer: 6,5 nnu B

7. 3aganue 16 Ne 507598. OkpyKHOCTb, BIMCAHHAS B TPEYrOJdbHUK ABC, 1101aas KOTOPOro paBHa
114, kacaercs cpenHel TuHUM, napajenbHoi ctopone BC. M3BectHo, uto BC'= 19. Haiinute cropony
AB.

Pemenmue.

O6o3naunm AB =x, AC =y nycth p — nonynepumetp tpeyronsauka ABC ITycte Mu N— cepenunsl ctopoH ABu AC co-

1 19
otsercteenno. Torna MN = EBC =—.

2
B tpanenuio BMNC BnivicaHa OKPYKHOCThb TIOOTOMY
19 57 .
BM+CN:BC+MN:19—|—7:7; ~ —=
3HAYUT,
57
x+y=AB+AC =2BM +2CN =2(BM+CN) =2(BC+MN) =2- - =57,
_ABHACHBC _x+y+19 _5T+19
P= 2 -T2 T T2 7%
ITo dhopmyie ['epona

Susc =+/p(p—AB)(p—AC)(p —BC) = /38(38 —x)(38 —y)(38 — 19) = 19/2(38 —x) (38 —y) = 114;
V2(38 —x)(38—y) =6; (38 —x)(38 —y) = 18;
(38 —x)(38 =57 +x) = 18; x> = 57x+740 =0

OrTcrona HaxoauM, 4To X = 20 mm x = 37.
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8. 3aganue 16 Ne 507632. [{an tpeyroabauk ABC co croponamu AB =25, AC=7u BC=24. Ha
ctopoHe BC B3sTa Touka D, a Ha otpe3ke AD — touka O, npuueM CD= 8 u AO= 30D. OKpy* HOCTb
¢ uentpom O npoxoauT yepe3 Touky C. Haitaure paccrosinue oT Toukd C 10 TOYKH MEPECEUEHUs] ITON
OKPY>KHOCTH C IpsiMoi AB.

Pemenwe.

ITposenem uepes BepiinHy A npsmyto, napamiensayto BC. Ilycts 7— Touka ee ne-
peceuenus ¢ npsamoit CO, a M — Touka nepeceuenuss AB u CT. Tpeyronsauk AOT

AO

1oJ1006eH tpeyronbHuky DOC ¢ ko3 unueHTom O—D =3, MO3TOMY

o

AT=3CD = 24. 3naunr, TpeyronsHuKk AMT paBeH TpeyronbHuKy BMC 110 cTOpoHE
1 JBYM TIpHIeKammM K Her ymiam. Torma M — cepeanna ctopoHsl AB. CremoBa-
tenbHO, CM — Menunana tpeyronbanka ABC.

UYepes BepminHy CTIpoBeAeM IpsAMyo, napaiensHylo AB. Ilycts Q — Touka ee
nepeceuenus ¢ npsamoit AQ. Tpeyronpuuk CDQ nono6en TpeyroiabHuky BDA ¢ ko-

cCDh 1 1 irf
¢ dpunmeHToM ﬁ = 57 nosromy CQ = iAB =12,5=AM. Torm Tpe- g

yroabHUKu AMO 1 QCO paBHBI IO CTOPOHE U IBYM IpUJIEKAIUM K Hell yram. [1o- H
stomy O — cepeauHa CM. P a
Oxpyx)HOCTh ¢ meHTpoM O mpoxomuT depe3 Touky C, u mpu 3toM OM = OC.
CrnenoBarensHo, OM — paamyc 3Toi OKpyXHOCTH. TpeyronsHuk ABC npsMoyroib-
i, CM = EAB = 12,5, a touka M— oxna u3 Touex nepecedeHus npsimMoit AB o 5

U OKPYKHOCTH.

IIycte N — BTOpast TOUKa MepecedeHns: OKpy>KHOCTH ¢ mpsamoit AB. Torga yron
CNM — BnivicaHHBIN U onuparomuiics Ha nuametp CM, tak uto CN L AB, 10 ecTb
CN — BrIcoTa TpeyrosnsHuka ABC.

AC-BC  24.7
AB 25

Orcioma CN = =6,72.

Ortser: 12,5 unu 6,72.
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9. 3ananue 16 Ne 507771. Paguyc okpy»KHOCTH, OIMCAHHOM OKoJ0 TpeyrosibHuka ABC, paBeH 13,

ZBAC = ——
cos 3

CaHHOMW OKPYXHOCTH, KOTOpas AEIUTCs momnosiam ctopoHor BC.

Pemenwe.
IMycts K — cepenuna uckoMoit xopast AM. Uepes Touxy M nposeném xopay MN, mapai-
nenbHyo ctopoHe BC. Torna Touka L nepecedenus otpeskoB AN u BC — cepeauna AN, 3Ha-
YHT 3a/a4a UMeeT Ba perreHus. Kpome toro, Beicota AP tpeyronsauka AMN BaBoe 0obie
BbIcOTBl AH Tpeyronbuuka ABC, 3uauut AP= 10 u PH= 5. Ilyctb R = 13 — panuyc okpyx-
HOCTH, OTIMCAaHHOH oKkoio Tpeyronsauka ABC. 1o TeopeMe cuHYCOB

/ 25 12
BC =2Rsin /BAC =264/1 — — =26. — =24.
C sin C 6 169 6 3

ITycts O — 1eHTp OKpy>KHOCTH, ONUCAHHOM OKoJo TpeyronbHuka ABC, (Q — cepenuHa
BC. 13 npsiMoyrosibHOro Tpeyrojibiuka OQB Haxo1uM, 4To

00 = /OB2 —BQ? = /169 — 144 = 5,

a TaKk KaK pacCTOSHHE MeXIy MapajuieNbHeIMu Xopaamu BCu MN takxke paBHO 5, To Touka O nexut Ha otpeske MN. CnenoBa-
TenbHO, MN — nuaMeTp OKpY>KHOCTH.

U3 npsiMoyronbHOro tpeyronbhuka AOP Haxomnm, uto OP = /132 — 102 = /69. Cnenosarensto,

AN =\/AP? + PN? = \/AP2+ (R—OP)? = \/100+ 169 —2-13-v/69 + 69 = 1/26(13 — v/69).

» BBICOTA, TpOBeAEHHAs K cTopoHe BC, paBHa 5. Halinure nnmuny Toi xopasl AM onu-

Ananornuno naxoaum, aro AM = 1/26(13 +v69).

Ortger: \/26(13 — \/@), \/26(13 + \/@)
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10. 3amanne 16 Ne 507818. Touku D u £ — OCHOBaHMS BBICOT HEIPSIMOYT'OJIBHOI'O TPEYTrOJbHUKA
DE

ABC, npoBenéHHbIXx 3 BepminH A n C cooTBeTCBEHHO. M3BecTHO, 4TO aAc k, BC =a u AB = b.
Haiinure ctopony AC.

Pemenwe.

1. Pemum oty 3agauy ais ciaydast, korga ABC — oCTpOYTrONbHBIA TPEYTOJIbHHUK.

B ocTpoyroinsHOM TpeyronbHUKE JIBE €r0 BBICOTHI OTCEKAIOT OT HETO MoJ00HbIe TpeyronsHUKH. [1oatomy, Tpeyronsauk ABC

DE

nogo6eH tpeyronsHuKy BDE. KoadduiueHToM nogodus 3THX TPEyroNbHUKOB SBISIETCS E =k. Tlo teopeme [ludaropa u3

Tpeyromnpuuka BEC

BE k-BC
co0s/B=—=—=k.
BC BC

ITo Teopeme KocuHycOB U3 TpeyroiasHuka ABC

AC = \/AB2 + BC? —2-AB-BC-cosB = \/a? + b2 — 2abk

2. Pemmmm 3Ty 3amaqy ans cimydast, korga ABC — TynoyronsHbIH TpeyronsHUK. [IycTe H — TOUYKa mepecedeHuns ero BEICOT.
B octpoyromsaoM Tpeyronbuuke ACH npsmbie AEu CD SIBISIOTCS BRICOTaMH, CJIEIOBATEIBHO, IT0 CBOMCTBaM BBICOTHI OCTPO-

DE

YTOJIEHOTO TPEYTOJdbHUKA, TpeYTONbHUKN ACH v EDH SBISI0TCS TOJOOHBIME ¢ K03 (GUIIEHTOM TOH00HS —A C =k. 13 psIMO-

YTOJBHOTO Tpeyroibunka AEH

EH k-HA
/H=— -2 28
cos HA ~ HA

Tpeyronsunku AEH u ABD 1nooGHBI IO IByM yIjlaM, IOTOMY YTO OHU UMEIOT 001mi yron A u o6a npsimoyronsusie. Creno-
BatenbHo £ H= L ABD, L ABC=180°— £ ABD.

cosABC = cos(180° — ZABD) = —cos ZH = —k.

ITo Teopeme KocuHycOB U3 TpeyroiasHuka ABC

AC = \/AB2 +BC? —2-AB-BC -cosABC = \/a2 + b? + 2abk.

Oser: \/ a2+ b% — 2abk, \/a? + b* + 2abk.
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11. 3amanme 16 Ne 513103. Touka B nexur Ha orpeske AC. IIpsamas, nmpoxoasmias yepes3 TOUKy A,
KacaeTcsl OKPYKHOCTH ¢ nuaMeTpoM BC' B Touke M U BTOPOM pa3 MepecekaeT OKPYKHOCTh C JTHAMET-
pom AB B Touke K. [Iponomkenne orpeska MB nepecekaeT OKpyKHOCTb ¢ quameTpoM AB B Touke D.

a) [lokaxkure, uto npsimele AD u MC napajiienbHbl.

0) Haiinure momans tpeyroiasuuka DBC, ecniu AK=3 u MK = 12.

Pemenwe.
a) Touku M u D nexar Ha OKpYXHOCTSIX ¢ nuamerpamu BC u AB cooTBeT- \

CTBCHHO, IO3TOMY

/BMC = /BDA =90°.

[psmeie AD u MC niepnieHIUKYISApHBL OOHOM M TO# ke mpsamoit MD,
ClleZIoBaTeNbHO, npsimMble AD n MC mapauienbHBL.

6) [Tyctb O — nieHTp OKpy)kHOCTH ¢ quameTpom BC. Torna mpsimeie OM
U AM nepneHIuKyIApHBL. Y YuTHIBasi, uTo npsiMble BK u AM nepneHIuKy- D
JISIPHBI, moyrydaeM, uto mpsmbie OM u BK mnapamnensubl. O6o3naunM BK
yepe3 x. TpeyronsHuk AMO monoben tpeyronbHuky AKB ¢ koaddurmen-
ToM 5, mosatroMy OB = OM = 5x. OnyctuM nepneHauxkyiasp BP u3 touku B Ha
npsmyto OM. Tak kak 4eTbIpEXyronbHUK BKMP— npsMOyToJIbHIK,

A B

BP =KM =12,
OP =0OM —MP = OM — BK = 5x — x = 4x.

ITo Teopeme [Mudaropa OB* = BP + OP, OTKy1a 25x% =144 + 16x°. [Toywaem, uro x = 4.
ITockonbky npsimbie AD u MC napanienbHbl,

Spec = Smpc — Smsc = Smac — SuBc = SaBu.

3HaynT, TpeyronbHukd DBC'u AMB paBHoBenukH. Cie10BaTeNnbHO,
1 1 1
SDBC:SAMB == EAMBKZ 5 -15x = 5 -15-4 = 30.

Otsert: 30.
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12. 3aganue 16 Ne 484611. B Tpeyronsuuke ABC, AB = 7, BC = 9, CA = 4. Touka D nexurt Ha
npsmoit BCnipuuem BD: DC=1 : 5. OkpyKHOCTH, BIIUCAHHBIE B TpeyroapHuku ADC'u ADB xacarot-

cs1 ctoponsl AD B Toukax £ u F. Haitnure nuny otpeska EF.

Pemenwe.

ycrs AD=d, BD=x, CD= y. Ucnonb3ys CBOWCTBa KacaTeJIbHbIX, TOJICYNTAEM PA3HBIMHU CIIOCOOaMH IIEPUMETPHI TPEYTOJIb-
HUKOB

Pipc =AE+ED+DCH+AC=d+y+4=2DE +2-4.

d+y—4 d+x—17
OTky/a nomyyaem: DE = + Ananoruuno, DF = T
3+y—x
Torma EF = |DE — DF| = \T .

Bo3moxHbI ABa cityyas:
1. Touka D nexwut Ha otpe3ke BC. Toraa x= 1,5, y=17,5, 3nauur, EF=4,5.
2. Touka D nexut BHe otpe3ka BC. Torna y — x = BC=9, 3Hauut, EF= 6.

A A

OrtBer: 4,5 wnu 6.

13. 3apganue 16 Ne 501438. Paccrosinue Mexy napamieabHbIMU NpAMbIMUA paBHO 12. Ha onHolt u3
HUX JeXKUT BepinHa C, Ha Ipyroil — ocHOBaHUEe AB paBHOOeapeHHOro Tpeyronbhuka ABC. N3Bect-
HO, uT0 AB = 10. Halimute pacctosiHue MeXay LIEHTpaMH OKPYKHOCTEH, OJJHa U3 KOTOPHIX BIUCAHA B
TpeyronbHUK ABC, a BTOpasi KacaeTcsl JaHHBIX MapaljiebHbIX MPSIMBIX U OOKOBOW CTOPOHBI TPEYTOJIb-
Huka ABC.
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Pemenne.
IIycts CH — BBIcOTa TpeyroasHuka ABC, r u (Q — paauyc U LEHTp BOUCAHHOU okpyxkHocTH, CH = 12, AH = 5, nostomy
AC=13. HalineMm nnomaae, DOJYyNEPUMETP U paguyC BIMCAHHON OKPYXHOCTH TpeyroiabHuka ABC:

CH-AB 12-10 1
S = 5 = > = 60, pZE(AC—I—AB—I—CB):AC—I—AH:lS.
S 10
Torga I' = ; = ? Kpowme Toro, mo teopeme ITudaropa
100  5v13
AQ=/AH? 1 QH? = /25 + — = 27

9 3

[IycTh OKpYyXHOCTB ¢ LIEHTpOM B Touke O KacaeTcst 60koBoi cTopoHBl AC paBHOOEIpEeHHOTO TpeyroidbHuKka ABC M TaHHBIX
NapajuIeNIbHBIX MPSIMBIX. Paauyc 3Tol oKkpyKHOCTH paBeH 6, MOCKONBKY OH BJIBOE MEHBIIEC PACCTOSHUSA MEXAY MpsIMbIMH. Touky
KacaHUs OKPYKHOCTH C IpsiMoit AB 0003Haunm M.

C

M 4 H B

ITycts TOuku B 1 M nexaT 1o pa3Hble CTOPOHBI OT TOUKH A (cM. puc.). LIeHTp okpy>KHOCTH, BIUCAHHOM B yTOJI, JIEXKUT Ha €ro
ouccektpuce, 1o3ToMy AO 1 AQ — OUCCEKTPHUCH CMEXHBIX YIIIoB £ MACu £ CAB cootBeTcTBeHHO. 3HauuT, £ OAQ = 90°, n
£LMOA = £ QAH, OCKOIIBKY 3TH YINIBI 00pa30BaHbI MMapaMH COOTBETCTBEHHO NEPIEHIUKYISAPHBIX NMpsMbIX. ClienoBaTenbHO,

oM _6
AH 5

MIPSIMOYTOJIbHBIE TpeyrodbHUkn OMA 1 AHQnono6HsI ¢ k03 duitmerTom - [ToaTOMy

00— /OR? + AQ? — (EAQ)2+AQ2:AQ %, _ Vol SVI3_ V7S
5 25 5 3 3

ITycts TOuku B u M nexar 1o ofHy CTOpoHY OT Touku A (cM. puc.). LleHTp OKpy>KHOCTH, BIMCAaHHOM B Yo, JIGKUT Ha €ro
Ouccekrpuce, nostomy ydn AO U AQ coBNmaiaioT U sBisA0TCs OuccekTprcor yra MAC. 3HauuT, IPSIMOYTOJIbHBIE TPEYTOIbHU-

OM 6 9

ku AOMu AQH 1o100HbI ¢ K03 OUITHEHTOM OH = 10 — 5 Torma
3

00 = A0 —AQ = gAQ—AQ = %AQ =
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14. 3ananne 16 Ne 484620. PaccrossHue Mexay napajuielabHbIMM NpsMbIMU paBHO 12. Ha onHo# n3
HUX JIEKUT Touka C, a Ha Apyrol — Touku A u B, npuueM TpeyrojibHuk ABC — paBHOOEIPEHHBIN U
ero OokoBast ctopoHa paBHa 13. Haiinure paguyc okpy»KHOCTH, BIMUCaHHOU B TpeyroiabHUK ABC.

Pemenwe.

3amernm, uto oo AC= BC, mubo AB= BC (nmu AB= AQ).

[Tepssrii ciryyaii (puc. 1). AC= BC= 13. Ilycts H— TouKa KacaHHs BICAHHOW OKPY>XHOCTH TpeyroibHuka ABC ¢ ocHOBa-
HUEeM AB, r; — paauyc OKpYKHOCTH, BIMCaHHOU B TpeyronbHUK ABC. Torna CH — BeIcOTa U MeauaHa TpeyronsHuka ABC. 13

IPSIMOYTOJIBHOrO TpeyroiabHuka AHC HaxonuM, 4To

AH = \/AC?2 —CH? = /132 — 122 = 5.

Torna
Samapc =AH-HC =5-12= 60,
1
Saagc = E(AB—{—BC—FAC) -r; = 18r;.
10
W3 pasenctBa 18 = 60 Haxoaum, uto /1 = ?

Bropoii ciyuail. (puc. 2). [lycts AB= BC= 13, CH — BbIcoTa TpeyronsHuka ABC, 1, — paauyc OKpYXKHOCTHU, BIMCAHHOH B

TpeyroasHuk ABC.
Torna

BH =5, AH=AB+BH =13+5=18.

W3 mpsamoyronsHoro tpeyroasHuka ACH HaxoQuM, 4To

1 1
SAABC = 5 -13-12 =78, Saapc = —(AB—I—AC—I—BC) 1y = (13+3V 13)1’2.

3(13 —34/13)

\S]

U3 pasencrea (13 43V 13)r, =78 nonyuaem, uto 72 = S
' 5
13 13
finf13

13 |12

rC:l D{

—d »

A 3 5 o) 4 13 b 5 H

PaccmoTpuM Tpetuii cirydaid.
Tperuii cimyqaii cocTouT B ToM, 4T0 BC = AB ¥ 3TH CTOPOHBI 00pa3yroT ocTpblit yroiu. Torma Beicota CH OyneT jexaTh BHYT-

2
pu tpeyronsauka ABCu AC = 4V 13. B stom ciyuaem paauyc Oyner paBen 73 = 3 (13-2v13).

10 3 2
OTBeT: ?, 5(13—3V13), 5(13—2V 13)
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15. 3aganue 16 Ne 500134. B tpeyronbauke ABC u3zBecTHbl cTOpOHBl: AB = 7, BC = 8§, AC = 9.
Oxpy>XHOCTb, poxoasmias yepe3 Touku A u C, nepecekaer npsimpie BA nu BC COOTBETCTBEHHO B TOY-
kax K u L, OTIINYHBIX OT BEpUIMH TpeyrosbHUKa. OTpe3ok KL KacaeTcsi OKpYKHOCTH, BIIMCAHHOW B

TpeyroibHUK ABC. Haiinure jummHy otpeska KL.

Pemenwue.

O6e Touku K u L He MOTYT JIeXXaTh BHE TPEYTOJIbHHKA, TIOCKOJIBKY B 9TOM Cilydyae B
oTpe3ok KL He MOMKET KacaTbCsl BIIMCAHHOM OKPY>KHOCTH. 3HA4UT, IO KpailHel Mepe
OJJHA M3 9THX TOYEK JIOKUT Ha CTOPOHE TPEYTOIbHHUKA.

I[Iycte 006e Toukm K W L Jie)xaT Ha CTOPOHAX TPEYToJbHUKA. UeTHIpeXyroNbHUK
AKLC — BriicanHbIi, CI€10BaTENBHO,

/KAC = 180° — ZKLC = /BLK.

3uaunt, Tpeyronbuuk ABC monoGen Tpeyronsuuky LBK, tak kak yron ABC — A
obmuii. Ilycts ko3ddumment momodus paseH k, Ttorma BL = kAB BK = kBQC
KL = kAC. CyMMBI IPOTHBOIIOJIOKHBIX CTOPOH ONUCAHHOTO YeThIpexyroibuuka AKLC
paBHBL:

AK+LC = KL+AC;

AB+BC — AC
AB(1— k) - BC(1 —k) = AC(1 + k) e k = 22 +5C —AC
(1=k)+BC(1 —k) =AC(L+k) = k="~ m 5o

t'_'T
B
L +8-9 1
IMoncraBnsist U3BECTHBIE 3HAUEHHS CTOPOH, HaxoguM K = ———— - = . CueznoBa-
A P 8 74849 4
1 9
TEJIBHO, KL= -AC = -.
4 4
ITyctp Touka K nexuT Ha mpoaonkeHHn cTopoHbl AB. Yriel AKL n ACL paBHBI, 110-
CKOJIbKY OMUPAIOTCS Ha OAHY Iyry. 3Ha4yuT, TpeyrodbHuk ABC nomo0eH TpeyrolbHUKY 4 - o
LBK, Tak xak yron ABC — obuuii. bonee Toro, oHu omHcaHbl OKOJIO OXHOM M TOH xe _~
okpyxHoctH. CienoBaresibHO, KOd(QQUIMEHT 1mono0us paBeH 1, TO ecTh, TPEYrOJbHHKH K
LBKu ABC paBubl, noatoMmy KL = AC = 9. 3ametuM, uto BK = BC> AB u touka K neii-
CTBHUTENBHO JIEKUT HA MPOJOKEHUH CTOPOHBI AB.
Ecnu Touka L nexuT Ha mpoAosbkeHuu cropoHsl BC, to BL > BC, HO, aHaJOTHYHO
MpeIBIAYIIeMy ciTydato, momydaeM BL = AB < BC. 3Ha4uT, 3TOT CiTy4ail He TOCTUTAETCsI.
2 9
OtBet: > 7.
4
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16. 3aganue 16 Ne 500369. B tpeyronbHuke ABC u3BecTHbl CTOpOHBL: AB = 5, BC = 6, AC = 1.
Oxpy>XHOCTb, poxoasmias yepe3 Touku A u C, nepecekaer npsmbie AB nu BC COOTBETCTBEHHO B TOY-
kax K u L, OTIMYHBIX OT BEPIIMH TpeyrojpHuka. OTpe3ok KL kacaercs OKPYKHOCTH, BIINCAHHOW B
TpeyroibHUK ABC. Haiinnre ummHy otpeska KL.

Pemenwue.

O6e Toukn K 1 L He MOTYT Jie)KaTh BHE TPEYTOJIbHUKA, TOCKOIBKY B 3TOM ClIy4ae oTpe- B
30K KL HE MOKET KacaThCsl BIUCAHHOW OKPY>KHOCTH. 3HAYUT, 10 KpaliHell Mepe oAHa U3
9TUX TOYEK JISKHUT Ha CTOPOHE TPEYTrOJIbHUKA. L

I[Iycte 006e Toukm K W L Jie)xaT Ha CTOPOHAX TPEYTOJbHUKA. UeTHIpeXyTroNbHUK

AKLC — BriicanHbIi, CI€10BaTENBHO,

/KAC = 180° — ZKLC = /BLK.

3uaunt, Tpeyronsuuk ABC monoGen Tpeyronsuuky LBK, tak kak yrom ABC — A C
obmuii. Ilycts ko3ddumment momodus paseH k, Torma BL = kAB, BK = kBC
KL = kAC. CyMMBI IPOTHBOIIOJIOKHBIX CTOPOH OIIMCAHHOTO YeThipexyroibHuka AKLC
paBHBL:
AK+LC =KL+AC,

HO,I[CT&BJ'IH?I H3BCCTHBLIC 3HAUCHUSA CTOPOH, HAXOAUM

AB+BC —-AC

(1=K) +BC(1—k) = AC(1+k) 5 k=4 o~
546-7 2 ) 4
:m:aCHeHOBMeHLHO’ KL:§AC: 5

ITycte TOuka K nexxuT Ha npojosikeHuH cTopoubl AB. Yol AKL u ACL paBHBbL, HO-
CKOJIbKY OMHUpAIOTCS Ha OAHY Iyry. 3Ha4uuT, TpeyrodbHuk ABC momoOeH TpeyronbHHUKY
LBK, tax xax yron ABC — o0mwuii. bonee Toro, oHu ONMMCAaHBI OKOJIO ONHOW W TOH ke
okpyxxHOocTH. CleoBaTenbHo, K03 UIMEHT Tog00us paBeH kK = 1, TO eCTh, TPEyTOIBHUKH
LBKn ABC pasusl, nostomy KL = AC="7. 3amerum, uto BK = BC> AB u Touka K nei-
CTBHUTENBHO JISKUT Ha MPOJODKEHUH CTOPOHBI AB.

Ecnu Touka L nexxuT Ha mpoposnkeHuu croponsl BC, 1o BL > BC, HO, aHaJIOTUYHO

B
L
.-1,; i % SO
MpeabAyIIeMY cllydato, moiydyaeM BL = AB < BC. 3HauuT, 3TOT cly4ail He JOCTUTaeTCsl. K
14
OTBeT: E 5 7.
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17. 3amanue 16 Ne 484624. Tlpsimasi, neprneHIUKYIsIpHass OOKOBOM CTOpPOHE PaBHOOEIPEHHOTO Tpe-
YTOJIbHHKA, OTCEKAET OT HEro YeThIPEXYTOJIbHUK, B KOTOPBIM MOXHO BIUCATh OKPYKHOCThb. Haligure
pagnyc OKpYyHOCTH, €CJIM OTPE30K MPSAMOM, 3aKJIFOUEHHBIA BHYTPH TPEYTOJIbHUKA, paBEH 6, a OTHOLIE-
HUE OOKOBOM CTOPOHBI TPEYTOJIBLHUKA K €T0 OCHOBAHUIO PaBHO %

Pemenwue.
O603HaunM naHHEI TpeyroasHIUK ABC, BC'= 6x — ocHOBaHue, AB = AC= 5x. 3amMeTnM, 4TO OKPYXHOCTb, O KOTOPOH TOBO-

pHTCA B YCIOBUHM, — OKPY>KHOCTB, BITMCaHHAs B TpeyroiabHUK ABC. Ilycts O — e€ nentp, a £ — TOYKa KacaHWsA C OCHOBAHHUEM
BC.

BE BC 3 4

O003HaUUM /ABC = .. cos ot = E = m = g, sino = g,AE =AB-sino = 4x.
OE  OE  BE 3 oF = %
Tak xak BO — Ouccekrpuca Tpeyronsanka ABE, To AE —OE  4x_OE _AB 5’ CienosareibHo, 5
A
M
M
o
L
c £ B
Puc. 1
[eprriii cmyuaif. Ilycts npsmas MN neprneHaAuKyisipHas AB, kacaeTcs OKpYXHOCTH, mepecekaer AB B Touke M, a AC B
. . . 24 7
touke N (puc. 1). Torna ZMAN = 180° —2a , sinZMAN = sin20t = 2sin X cos &t = 55 cos ZMAN = T
25 7
B tpeyrompuke AMN, nmeem MN =6,AN = Z’AM = 4°
Y OnMCaHHOTO YETHIPEXYTOJIHUKA CyMMBbI IPOTHBOIIOJIOKHBIX CTOPOH PABHBI:
7 25
BC+MN =BM+CN,b6x+6= | 5x— 1 + | Sx— 7 )
7 21
OTKyZAa Haxomgum: X = 5, OE = Z
A
]
L M
o EN E
Puc. 2
Bropoii ciyqait. [lycts npsamas MN neprneHaukynspHas AB, kacaeTcsi OKpYyKHOCTH, niepecekaeT AB B Touke M, a BC'B Touke
15 9
N (puc. 2). B npsimoyrosnsHOM TpeyronbHuKe AMN nmeem ZNBM = a, BN = B BM = 5

YV omucanHOro 4eThIpéxyroabHuka A CNM cCyMMBI IPOTHBOIIOJIOKHBIX CTOPOH PaBHBI:

9 15
AC+MN =AM +CN , Sx+6= (Sx— 5) + (6x— 7) 7

OTKyJa HaxoAaum: X = 3,0F = E
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18. 3amanne 16 Ne 484625. Ilpsimas, nepneHIUKYJsIpHAs THUIIOTEHY3€ NMPSMOYTOJIBHOTO TPEYTOJIb-
HUKa, OTCEKAeT OT HEro YEThIPEXyToIbHUK, B KOTOPbI MOXKHO BIKUCATh OKpYXxkHOCTh. Haiinurte pannyc

OKPY>KHOCTH, €CJIH OTPE30K 3TOW MPSMOMU, 3aKIOYEHHBIA BHYTPU TPEYroJIbHUKA, paBeH 12, a KOCHUHYC

3
OCTPOTO YITia PaBeH <.

Pemennue.
O6o03HaunM faHHbIi TpeyronbHuk ABC, COS ZABC = g, AB = 5x, — runotenysa, BC = 3x, AC = 4x. 3ameTum, 410
OKPY>KHOCTB, O KOTOPOH TOBOPUTCS B YCIOBHH, — OKPY)KHOCTB, BIHCaHHas B TpeyroasHUK ABC. Ilycts O — e€ nentp, a D u

E— touku kacanus ¢ katetamu AC'u BC coorBeTcTBeHHO. Torna, Tak kak ODCE — KBajparT, pauyc 3TOH OKPY>KHOCTH

AC+BC—AB  4x+3x—5x

OD=EC=
2 2

X.

ITycts npsimast MN nepneHuKyspHa AB, kacaeTcst OKpy>KHOCTH, nepecekaer AB B Touke M, a AC B Touke N (puc. 1). IIps-
MOYTroJbHbIA Tpeyronbuuk ANM nopoben tpeyronbiuky ABC. B uém MN =12, AM =16, AN =20.

V ommcaHHOro ‘ICTLIpéXyFOJ'II)HI/IKa CYMMbI IPOTUBOIIOJIOKHBIX CTOPOH PABHBI:

BC+MN =BM+CN , 3x+12 = (5x — 16) + (4x —20),

OTKy/a HAXOJIUM: X = §.

M
0

\..

o E E

[TycTs npsimast MN niepneHauKysipHa AB, KacaeTcst OKpY)KHOCTH, niepecekaeT AB B Touke M, a BC B Touke N (puc. 2). Ilps-
MOYTONIBHBIN  TpeyronsHuk NBM monoben tpeyroibuuky ABC. B uém MN =12, BM =9, BN =15. V omucanHoro
YeTBIPEXYTOIBHUKA CyMMBI IPOTHBOIIOJIOKHBIX CTOPOH PaBHBI:

AC+MN =AM+CN , 4x+12 = (5x—9)+ (3x—15),

OTKYJdad HAXOAUM: X = 9.

Ortser: 8 uan 9.
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19. 3ananne 16 Ne 485949. IIpsimas, neprneHAUKyJsIpHAs THUIIOTEHY3€ NPSMOYTOJIBHOIO TPEYTOJIb-
HUKa, OTCEKAeT OT HEro YeThIPEXYTOJbHUK, B KOTOPBIA MOXHO BIHMCATh OKPYKHOCTb. Haliaure paauyc

OKPY>KHOCTH, €CJIM OTPE30K 3TOM MPSAMOM, 3aKIOYEHHBIN BHYTPHU TPEYTroJbHUKA, paBeH 14, a oTHoIIe-

7
HHUC KATCTOB TPCYTOJIbHUKA PABHO ﬂ

Pemenwue.
BBenem 0003HaueHUs Kak MOKAa3aHO HA PHUCYHKE: MPEINONOKHUM, YTO OTPE30K i
orcekaer oT TpeyronbHuka ABC TpeyronsHUK ANM, 0003HAYUM TOYKH KacaHHS
OKpy>kHOCTH U TIpsAMBIX P, Q, R, S (cwM. puc. 1). Tak kaxk OQMR n OPCS — xBanpa-
Tol, MQ = PC =1, tne r — paauyc okpyxHoctu. Kpome toro, NQ = NP. 3Hauur, M
NM= NC. Ilockonsky BN — buccekTpuca yria, TpeyronsHuku NMBu NCB paBHBI Q
10 TUIIOTEHY3€ U OCTPOMY YIIIy. AN §
[Mycts CB="7x, a CA = 24x, Torna o teopeme Ilncaropa HaxoauM rUINOTEHY3Y P \‘0
AB=125x, otkyna AM=AB— BM=25x—"7x=18x. \ y
CB CA g —=p
N3 momobust TpeyronbHnkoB AMN un ACB monydaem: NM — AM TOTAA Puc. 1
Tx  24x 8
12 = 18% OTKyga X = 3
Haiiném paaguyc oKpy>XHOCTH: 4
AC+BC—-AB 6x
r=———=—=3x=28.
2 2
Ecnm oTtpe3ok orcekaer TpeyroabHUK BMN (puc. 2), To, pacCyXnas aHaJIOTHd- R
HO, HaXoauM, uTo BM=25x — 24x = x. plr W
CA CB \ Q
W3 monobus tpeyronasaukoB ACB u NMB crnenyer NM _ BM’ CTXyAa mo- . 0 L "
24x  Tx e 49 Puc. 2
nysaeM 77 = uX= o

B atom cnywae 7' — 3x= 1 =12,25.

Ortsert: 8 unu 12,25.

20. 3aganme 16 Ne 485957. Ilpsmas, neprneHAUKYJIspHAsT TMIIOTEHY3€ NPSIMOYTOJBHOTO TPEYTOJib-
HUKA, OTCEKAeT OT HEro YeThIPEXYTOJILHUK, B KOTOPBI MOXKHO BIHCATh OKPY>XKHOCTh. Haiiaure pannyc

OKPY>KHOCTH, €CJIH OTPE30K 3TOM NPSAMOM, 3aKIOYEHHBIN BHYTPHU TPEyroJibHUKa, paBeH 40, a oTHoIIe-

15

HHC KAaTCTOB TPCYTOJIbHUKA PABHO ? .

Pemenwe.

O6o3naunm TpeyronsHuk ABC. Ilpennonoxum, 4to oTpe3ok NM orcekaeT oT Tpeyroiabauka ABC
TpeyroasHuK ANM.

00603Ha9NM TOYKH KacaHHS OKPYKHOCTH U IpsAMBIX P, Q, R, S. Tak kak OQMR n OPCS — xBaf-
patel, MQ= PC= r, tne r— panuyc okpyxHocta. Kpome toro, NQ = NP. 3nauut, NM = NC. BN —
ouccektpuca yrima ABC.

Tpeyronsuuku NMB u NCB paBHBI 110 TUNIOTeHYy3e U KaTety. [lycts CB = 8x, a CA = 15x. [lo
teopeme ITudaropa AB=17x. Torna AM = AB— BM= 17x — 8x = 9x. I3 og00us TpeyroJibHUKOB
CB CA 8  15x 25
NM — AM’ OTKyZa 20 9x CnenoBarenbHo, X = 3"

AC+BC—-AB 6x
Haiiném paagnyc okpyxnoctu: ¥ = I T = X =3x=25.

AMNu ACB nony4yaem:

Ecnu orpe3ok orcekaer TpeyroiabHuk BNM, TO, paccykaas aHajJOTMYHO, HAaxOAHM, 4YTO

CA CB
BM=17x— 15x = 2x. 3 mopobus tpeyronsankoB ACB u NMB momydaeMm: W = W’ OTKyJia

15x B 8x 32

—_— = — X = —. =3x=
40 ok 3 Torma r=3x=32.

OtseT: 25 nim 32.
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21. 3apganue 16 Ne 485937. Touka M nexur Ha otpe3ke AB. Ha okpyxHocTH ¢ auametpoM AB
B3aTa Touka C, ynasieHHasi oT Touek A, M u B na paccrosaust 20, 14 u 15 coorBercTBeHHo. Haiinure

momaab TpeyroibHuka BMC.

Pemenwue.
Touka C nexuT Ha OKpPYXKHOCTH ¢ auameTpoM AB, nmostomy £ ACB = 90°. Tlo Teopeme o

[Mudaropa

AB = \/AC2 + BC? = \/202 4 152 = 25.

ITycte CD — BbIcoTa Tpeyronbauka ABC. Torna: A I T E
AC-BC 20-15
CD = = =12
AB 25 )
Orcrona
BD = \/BC? — CD?* = /225 — 144 = 9.
W3 npsiIMOYTOJILHOTO TPEYTOJIBLHUKA HAXOIHM: cr
DM = \/CM? —CD? = \/ 142 — 122 = 2+/13.
Ecmu Touka M nexut Mexay Toakamu A u D, to MB =MD +BD =9 +2+v13.
A Do M |EB

Clie1oBaTeIbHO,

1 1
Spmc = EMB-CD =3 12-(942V13) =54+ 12v13.

Eciu touxa M nexur mexny B u D, to MB=BD —MD =9 —2+13. Cnenosa-

TEIIBHO,

1 1
Spuc = SMB-CD = 5-12-(9—2\/5) =54—12V/13.

Oteer: 54 £ 12+ 13.
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22. 3apanue 16 Ne 485945. Touka M nexur Ha orpeske AB. Ha okpyxHoctn ¢ auametpom AB
B3siTa Touka C, ynaneHHas ot Touek A, M u B nHa paccrosHus 40, 29 u 30 coorBerctBeHHO. Halinure

momaab TpeyronbHuka BMC.
Pemenwe.
Touka C neXXUT Ha OKPYKHOCTH ¢ auameTpoM AB, nostomy £ ACB = 90°.

'
Ilo Teopeme Iudparopa AB = \/AC2 +BC? = \/402 +30%2 =50. Iycrs CD —
BbIcOTa TpeyroapHuka ABC. Torna:
AC-BC 40-30
P="4p ~ 50 —* A 2D B
BD = \/BC? — CD? = /900 — 576 = 18.
W3 npsiIMOYTOJIbHOTO TPEYTONbHUKA HAXOHM:
DM = \/CM? —CD? = \/29% — 242 = \/265.
Eciu Touka M nexut mexay Toukamu A u D, to MB =MD + BD = 18 + v/ 265. o
CrietoBaTebHO,
1 1
Seyc = EMB-CD =5 24 (184 v265) =216+ 12v/265.
Ecmu Touka M nexut mexny Bu D, o MB = BD —MD = 18 —/265. " 3t &

CrenoBaTelbHO,
1 1
Spmc = 5MB~CD = 3 24 (18 — V/265) =216 — 12V 265.

Otser: 216+ 12v/265.

23. 3apanue 16 Ne 485985. Jlan npssmoyronbHbIi TpeyroibHuk ABC ¢ katetamu AC= 15u BC= 8.
C ueHTpoM B BeplIMHE B npoBeneHa OKpYKHOCTh S paauyca 17. Haitgure paanyc OKpy»KHOCTH, BIIH-
CaHHOU B yroi1 BAC'u kacarouieics oKpyxHocTu S.
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Pemenue.
BC 8 15

A = tet = — =-—, cosOl = —, SIino¢t = —.
IIyctse £BAC = o. Torma 18 AC 15’ 17’ 17

IMycTe x — paguyc HCKOMOW OKpyxHOCTH, O — ee LeHTp, D — Touka KacaHHs ¢
nydyoM AC, M — Touka KacaHHs C OKpPY>KHOCTbIO S, E — npoekuust Touku O Ha Mpsi-
Myto BC. LleHTp OKpy>KHOCTH, BIIMICAHHON B YTOJL, JIGXKHUT Ha €ro OUCCEeKTpHCe, 3HAYNT,

a 1 a 1418
ctg ZOAD = ctg 5= +,COS = — 17 _ 4.
sino =

W3 mpsamoyronsHoro tpeyroasHuka OAD HaxoauM, 410 AD = 40D, u Ttornma

(04
ctga =4.

3aMeTHM, 9TO YCIOBHIO 33Jjau YIOBICTBOPSIOT IBE OKPYKHOCTHU: OJTHA U3 HUX Ka-
caeTcsi OKPYXKHOCTH S BHyTPEHHUM 00pa3oM, a BTOpasi — BHEIITHIM.
B nepBowm ciyyae:

BO =BM — OM =17 —x,
OE =CD = |AD — AC| = |4x— 15,
BE = |BC —CE|= |BC—OD| = |8 —x|.
ITo Teopeme Iudaropa BO? = OE? + BE*:
(17 —x)* = (4x—15)* + (8 —x)*, 168> —102x =0,

51

OTKy/ia HAXOJIUM, 4T0 X = ? .

Bo Bropom ciryuae:

BO =BM +MO =17 +x,
OE = CD = |AD — AC| = |4x — 15|,
BE = |CE — BC| = |OD — BC| = |x—8|.

Tornma (17 +x)2 = (4)6— 15)2 + (x— 8)2, 16X2 —170x = 0, OTKyJla HAXOIWM,
85

g

yro X =

51 85

OrtBerT: gmm ?
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24. 3apanue 16 Ne 485999. Jlan npsimoyronbHbIil TpeyronbHuk ABC ¢ katetamu AC=5u BC= 12.
C neHTpoM B BepuUIMHE B IpoBeAcHa OKPYKHOCTh S paguyca 13. Haliaure paguyc oKpyKHOCTH, BIIU-
CaHHOM B yroi1 BAC'u xacarouiencs OKpyKHOCTH S.

Pemenwe.
BC 12 5 . 12
O603HaunM £ BAC=o. Torma (g0 = AC = 5 cosa = 13 sSino = 13
Ilycth X — paauyc HCKOMOH OKpykHOCTH, O — ee LeHTp, D — Touka kacaHus ¢ iyuoM AC, 6. OKPY>KHO-

cteio S, E — mpoekmus Touku O Ha npsamyo BC. LleHTp OKpYXHOCTH, BITUCAHHOW B
yTOJI, TIEXKUT Ha ero OMCCEeKTPHCE, 3HAYUT,

A
5
o 1+coso 1+% 3
ctg LZOAD =ctg — = — = 1213 =—.
2 sin o 2= 2
13
W3 mpsMoyronsHOTro TpeyroabHuka OAD HaxoauM, 4To D

AD = ODctg% = %x.

3aMeTHM, 4TO YCJIOBUIO 33Jaull yNAOBJIECTBOPSIOT ABE OKPYXKHOCTU: OHA U3 HUX Ka-
caeTcst OKPYXKHOCTH S BHYTPEHHUM 00pa3oM, a BTOpasi — BHEIIHUM.

B nepBom ciyuae

3
BO=BM—OM =13—x, OE=CD=|AD—-AC|= 5x—5 ,
BE = |BC —CE| = |BC—OD| = |12 —x]|.
[To Teopeme IIucaropa BO? = OE? +BE2, e
A
3 ? 9
(13-27 = (35-3) +(2-2P & 221350 N
52 IS
OTKyZa HaXOJUM, 4T0 X — E

Bo BTOpPOM cCJiy4dae

3
BO =BM +MO = 13+x, OE =CD =|AD—AC| = |Sx~5|, L o

BE = |CE — BC| = |OD — BC| = |12 — x|.
Torna

3 2 9
(13+x)* = (5)(—5) +(12—x)? e sz —65x =0,
260
OTKYJa HaXO04uM, 4TO X = T-

52 260

OrtBerT: ?I/IHI/I T
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25. 3apanue 16 Ne 500349. /lan tpeyronsHuk co cropoHamu 115, 115 u 184. BuyTpu Hero pacro-
JIOKCHBI JIB€ PABHBIC KACAOIIHECCA OKPYIKHOCTH, KaKasd U3 KOTOPBIX KAaCaCTCA ABYX CTOPOH TPCYTOJIb-
Huka. Haiinure pannycel OKpyKHOCTEH.

Pemenwe.

Paccmotpum paBHOOEIPEHHBIN TpeyroibHUk ABC, B KOTOpOM A
AB = AC = 115, BC = 184. Ilycte AH — BbIcOTa TpeyronbHuka ABC.

Torna H— cepenuna BC.
O6o03naunm £ ABC= L ACB=a. Torma

BH 4 3

a=—=—,sindx=—,tgo = —.
cos 25— 5 sin St 2 . (0
£l L

ITpeanonoxkum, 4To OKpYKHOCTb pajuyca I ¢ LeHTpoM () BIIHCaHa B

| @

yron ACB u xacaercs ocHOBaHHs BC B Touke N, a OKPYXXHOCTB TOTO e
paauyca ¢ uentpom O,, Brmcana B yron ABC, kacaercst ocHoBanusi BC B B M H N C

TOYKe M, a nepBoi OKpYKHOCTH — B Touke D). LIeHTp OKpYyX HOCTH, BIH-
CaHHOH B yTOJI, JISKUT Ha €T0 ONCCEKTPHUCE, TIO3TOMY

(04 o sin o 1
LOBM ==, tg = %~
2 22 %S T Tl cosa 3

W3 npsimoyronpHOro Tpeyronsuuka BMO, HaxoauM:
a
BM = O)M - ctg ZMBO, =r-ctg 5= 3r.

Torma CN= BM=3r.
JIvHMS LIEHTPOB KACAIOIUXCS OKPYKHOCTEH MPOXOIUT Yepe3 TOUKY UX
KacaHus, nostromy O;0, = 2r, 3Hauut, MN = O;0, = 2r, NOCKOIbKY R

0,0, MN — npsimoyronsHUK. ClienoBaTesnsHo,

184 = BC =BM + MN +CN = 3r+2r+3r=8r,

OTKyJa HaxoauM r= 23.

ITycTs Tenmeps OKpY>KHOCTb pajuyca 1 ¢ LeHTpoM O; BnucaHa B yron BAC u xacaercs 60koBOi cTopoHbsl AB B Touke P, BTO-
past OKpYyXHOCTb pajuyca r ¢ uenrpom O, nucana B yron ABC, xacaercs 00koBOH cTOpoHbl AB B Touke (), a TakKe Kacaercs
TIepBOIl OKPYKHOCTH.

U3 npsimoyronpHbIX TpeyroiabHukoB APO; u BQO, HaxoquM:

3
AP = OP-ctgZPAO| =r-tgot = i
o
BQO = 0,0 -ctg ZQBO, =r-ctg 5= 3r.

CrenoBaTenbHO,

3 23
115=AB=AP+PQ+QB=AP+ 010, + QB = r+2r+3r="r,

OTKyJa HaxoauM r= 20.
B ciydae, korna okpyXHOCTH BIEicaHHI B yIiibl BAC'u ACB, TIOIYyYHM TOT K€ pe3yIbTar.

Ortset: 23 nim 20.
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26. 3apanue 16 Ne 500066. /[aH TpeyrogbHHUK co cTopoHamu 26, 26 u 20. BHyTpu Hero pacrosoxe-
HBI JIB€ paBHbIC Kacarolrecs OKPYKHOCTH, KaXKaasi U3 KOTOPhIX KacaeTcs AByX CTOPOH TPEYroJIbHUKA.

Haiinure pangnycel OKpy>KHOCTEH.
Pemenwe.

Paccmotpum paBHOOEIPEHHBIN TpeyroabHUk ABC, B KOTOpoM A
AB=AC=26, BC=20.Ilyctb AH — BbIcoTa Tpeyroasauka ABC. Torna
H— cepenuna BC.
O6o03naunm £ ABC= L ACB=a. Torma
o BH 5 . o 12 to o 12
cost = —— = —,sin0t = —, tgat = —.
AB 13 13 5 0, ( 0,
ITpeanonoxkum, 4To OKpY>KHOCTb pajuyca I ¢ LeHTpoM () BIIHMCaHA B
yron ACB u xacaercsi ocHOBaHHs BC B Touke N, a OKPYXXHOCTB TOTO XKe

paauyca ¢ uenrpom O, Brucana B yron ABC, kacaercs ocHoBanusi BC B B M H N C

TOYKe M, a mepBoi OKPYKHOCTH — B Touke D). LleHTp OKpYyX HOCTH, BIH-
CaHHOH B yTOJI, JISKUT Ha €T0 ONCCEKTPHUCE, TIO3TOMY

(04 o sin o 2
2 22 %% T i cosa 3

W3 npsimoyronpHOro Tpeyronsuuka BMO, HaxoauM:

3
BM = O,M - ctg /MBO, = r-ctgg = >r

Torza CN = BM = EV - JIMHUA LEHTPOB KACAIOLINXCSl OKPYKHOCTEN

IPOXOAUT 4epe3 TOYKYy HX KacaHus, nodtomy O;0, = 21, 3Hauwr,
MN = 0,0, = 2r, nockonbky O; O, MN — npsimoyronsHuk. CrenoBareib-
HO,
3 3
20 =BC =BM +MN +CN = 5r+2r—|— Er = 5r,

OTKyJla HaXOoauM 1= 4.

ITycTe Teneps OKpy>KHOCTb paauyca r ¢ eHTpoM O; BnucaHa B yroil BAC u kacaetcst 60koBoi cTopoHsl AB B Touke P, BTO-
pas OKpYXKHOCTb pajuyca r ¢ nuenrpom O, Bmucana B yron ABC, kacaercs 00KoBOHl cTopoHbl AB B Touke (J, a TakKe Kacaercs

TIEPBOI OKPY>KHOCTH.
W3 npsMoyroibHbIX TpeyrosibHUKoB APO; 1 BQO, Haxo1uM:

12
AP = O1P-ctgZPAO| =r-tgoe = 50

o 3
BO = 0,0 -ctgZ0BO, = r-ctga =_r

2
12 3 59
Crnenosarensio, 20 =AB=AP+PQ+Q0B=AP+ 0,0, + 0B = ?r—f—zl’-l— 5" = 10"
260
OTKyJa HaxoauMm ' = g

B ciyuae, xorna okpyxHocTH Biucassl B yriibl BAC'u ACB, NOIy4YlM TOT K€ pe3yJIbTar.

260
59°

OrtBeT: 4
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27. 3apanue 16 Ne 500195. Touka O — uenTp npasuibHOro mecruyroinbauka ABCDEF co cropo-
HoH 7. Haiinure pagnyc OKpy»KHOCTH, KacarOLIEHCsl OKPYKHOCTEH, OMMCAHHBIX OKOJIO TPEYTOJIbHUKOB
BOD, DOFu BOF.

Pemenwue.
3amerum, yto CB = CO = CD, nostromy BepuiHa C — IEHTP OKPY>KHOCTH, OMMCAHHON OKOJIO
TpeyronbHuka BOD. AHanoru4Ho, Touku A U £ — LEHTpBl OKPYKHOCTEH, ONMUCAHHBIX OKOJIO
TpeyroabHuKoB BOF 1 DOF cOOTBETCTBEHHO.

Bo3MOXHEI 1Ba ciaydast: TH00 MCKOMasi OKPYKHOCTh KacaeTcsl BCEX TPEX NAaHHBIX BHYTPEH-
HUM oOpa3om (puc. 1), mnbo OgHON M3 MAaHHBIX — BHYTPEHHUM 00pa3oM, a OBYX OPYTUX —
BHEIIHUM (pHC. 2).

Paccmotpum nepBeiit cinyuait. [Iponomkum otpesku OA, OCu OFE3a touku A, Cu E 1o mie-
peceueHHs C COOTBETCTBYIOLIMMHU  OKpYXHOCTAMH B Toukax A;, (|, E;. Torma

OA, = OC| = OE; = 14 — nuameTpsl JaHHBIX OKpYXHocTeil. OKpyXKHOCTb S, Ipoxojsiias
yepe3 Touku A, C| U Ej, Kacaercs BHYTPEHHUM 00pa3oM OKpPYXKHOCTHU, OIIMCAHHOM OKOJIO Tpe-

yroipHuKa BOF, Tak Kak pacCTOSHUE MEXKIY HEHTPaMH ATHUX OKPY>KHOCTEH PaBHO Pa3sHOCTH MX
paanycoB. AHAJIOTUYHO, OKPYXKHOCTH .S KacaeTcsl OCTAIBHBIX JBYX OKPYKHOCTEH.

Paccmotpum BTOpo#i ciydait. [Iycts Q — HEHTp OKpPY>KHOCTH pajanyca X, Kacalollelcs BHYTPEHHHM 0Opa3oM ONHCaHHON
OKpY>KHOCTH TpeyronbHuka BOD M BHEIIHUM 00pa3oM — ONHCaHHBIX OKpYyKHOCTeH TpeyronbaukoB BOF u DOF. Ilycts M —
OCHOBAaHHE TEPIIEHANKYIIAPA, OMYIIEHHOTO U3 IIEHTpa A ONMMCAaHHOW OKpPY>KHOCTH TpeyronsHuka BOF Ha xopay OF. Torma AM —

V3

BbICOTA PaBHOCTOPOHHETO TPECYTrOJIbHHUKA AOE IO3TOMY AM - 2 - Jlunus HEHTPOB JIBYX KaCaromunuxcs Opr)KHOCTeﬁ IIpoxo-

JWT Yepe3 TOUKY MX KaCaHHUs, TOITOMY
7
OM = OM +0Q = OM +0Cy — QCy = 5 + 14 —x =

ITo Teopeme ITudaropa AQ2 =AM 2 + QM 2, 503051

2 2
49. 49.
(x+7)% = (ﬁ—x) +2@(x+7)2—(§—x) 22@

Ortser: 14, 6.
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28. 3ananue 16 Ne 500476. Touka O — 1eHTp npaBwibHOTO 1ectuyroidsauka ABCDEF, B koTO-
pom AC = 10,5. Haiinure paanyc OKpy>KHOCTH, KacCarolIEHCs OKPYKHOCTEM, OMMCAaHHBIX OKOJIO Tpe-
yroinsHukoB AOB, CODwn EOF.

Pemenwe.

VYron mpu BepumHe B paBHOOenpeHHOro TpeyroiabHuka ABC paBeH 120°, a ocHoBaHue
AC=10,5, 3Haumr,

AC 21 73

AB:—:—:
V3 23 2

V3

Tpeyronsauku AOB, COD, n EOF — paBHOCTOPOHHHUE CO CTOPOHOMH T’ [I03TOMY pajuy-

Chbl Opr)KHOCTeﬁ, OIMMCAHHBIX OKOJIO 9TUX TPCYTOJIbLHUKOB, paBHbI

7\/5_\/§:7

2 3 2
Bo3MoxHBI 1Ba cirydas: 100 HCKOMasi OKPYKHOCTh KacaeTcsl BceX TPeX JAHHBIX BHYTPEHHHUM o0pa3oMm (puc. 1), mubo oxHOi
13 JaHHBIX — BHYTPEHHUM 00pa3oM, a IBYX JPYTUX — BHEUTHUM (pHC. 2).

Paccmotpum nepBenii ciryuait. [1ycts OK, OL 1 OM — nuaMeTpsl ONMMCAHHBIX OKPYXHOCTEH TpeyronbHukoB AOB, COD n
EOF cootBerctBeHH0, OK = OL = OM = 7. OxpyxHOCTb S ¢ ieHTpoM O, mpoxozsmias uepe3 Touku K, L u M, kacaeTcs BHyTpEH-
HUM 00pa30oM OKPY>KHOCTCH, OIMUCAHHBIX OKOJIO TpeyroibHUKOB AOB, COD u EOF, Tak KaK pacCTOSHHE MEKIY IIEHTPaMH 3THX
OKPY’KHOCTEH paBHO pa3HOCTH UX PaJUyCOB.

Paccmotpum BTOpoit ciyuail. ITycTs Q — LEHTp OKpPYKHOCTH pajuyca X, Kacaroliecs BHYT-
PEHHUM 00pa3oM ONHMCAaHHOW OKPY)KHOCTH TpeyroiabHnka COD u BHEIIHHM 00pa3oM — OIHMCaH-
HBIX OKpy>kHOCTeH TpeyronbsHukoB AOB u EOF. Ilycte P — oCHOBaHME NEPIEHANKYIAPA, OIy-
LIEHHOI'0 U3 LeHTpa N ONHCaHHOM OKpYXHOCTHU TpeyroibHuka AOB Ha npsamyto OL. Torna

1 7V 3 | 7
NP = 503: —2/7@OP:ON-sinAONP:ONsin3O° = EON: Z;
7 35
0Q=0L-QL=T-x&PQ=0P+0Q=+7—x=" —x.

Jlmans HEHTPOB ABYX KAaCArOMNXCA Opr)KHOCTeﬁ OPOXOAUT YCPE3 TOUKY UX KaCaHUA, TOITO-

7
my ON = x+ 5 ITo Teopeme ITudaropa QN2 = PQ2 ‘|‘NP2, HIH

IV (B L3 (T (B
2)  \ 4 16 2 4 16

w7 3, L1, 493, 21\ 49493
Ty YY)\ ) T e "4 ) 4T 16

OTKYJd4d HAXOAUM X = 3.

Ortser: 7; 3.
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29. 3apanue 16 Ne 500215. Ilpomomxenue Ouccekrpucsl CD HepaBHOOEIPEHHOIO TPEyrojbHHUKA
ABC niepecekaeT OKpY»KHOCTb, OIMCAHHYIO OKOJIO ATOTO TPEYroJbHUKA, B TOUKe £. OKpyKHOCTb, OIU-
caHHas okoio TpeyroiabHuka ADE, nepecekaer npsamyro AC B Touke F, omnuHoM ot A. Halinure pa-
JUyC OKPY>KHOCTH, ONIMCAHHOW OKOJIO TpeyroiabHuka ABC, ecmu AC=4, AF=2, LBAC= 60°.

Pemenwe.

Bo3moskHbI JBa ciiyvas:

1) Touka Fnexur mexny A u C (puc. 1);

2) Touka A nexut mexny Fu C(puc. 2).

PaccMmoTpuM nepBbIi citydai.

/DFC = 180° — ZAFD = /ZAED = /ABC,

noatomy  tpeyroibHuku CDF  u CDB paBHBL. 3HAuwurT,
BC=FC=AC—- AF=2.

) BC  2V3
Torna nckoMblii pasilyc paBeH 2 sin /BAC — 3

PaccmoTpum BTOpOII ciaydait.
LAFD= LAED= £ ABC, no3romy tpeyronbHuku CDFwu CDB paubl. 3Haunut, BC= FC= AC+ AF= 6. Torna nckoMblil pajau-

BC
Ea—— PVCY
YCPaBeH 5 ¢in /BAC V3

2V3 55

OrTBer: 3 3.

3&M673HH€.’ Ha caMOM JgeJie HpI/I BHHUMATCIbHOM paCCMOTpCHI/II/I OKa3bIBACTCA, YTO HGpBbeI cnyqaﬁ HCBO3MOXXCH, TaK KaK OKa3bIBa-
23 AC

€TCs, 4TO R= —3 <2= —2 — caMOM JUTMHHOW W3 CTOPOH TPEYroJjbHUKA, a TAKOTr0 ObITh He MoxeT. Ounbka Oblia Jo1y-

IIeHa COCTAaBUTEISIMH 3anaun. [Ipu mpoBepke, MOTHBIA Oayul BBHICTABIISLICS, TMOO B ciIydae, Koraa OblIM pa3oOpaHsl 00a ciydas u
BEPHO TOJTyYeHBI 00a 0TBETA, IM00 B CiIydae, Koraa Obuta 0ObsICHEHa HEBO3MOXKHOCTD IIEPBOTO CITydast U JaH TOJIBKO OJMH OTBET.
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30. 3aganue 16 Ne 500389. IIpogomxenue Ouccexktpucbl CD HepaBHOOEAPEHHOTO TpPEyToJbHUKA
ABC niepecekaeT OKpyKHOCTb, OIIMCAHHYIO OKOJIO 3TOI'0 TPEYTOJIbHUKA, B TOUKe £. OKpyKHOCTb, OIU-
caHHas Okoyo TpeyroiabHuka ADE, nepecekaer npsmyro AC B Touke F, ormuHod oT A. Halinure pa-

JINyC OKPY>KHOCTH, ONIMCAHHOW OKO0JIO TpeyroiabHuka ABC, eciim AC= 6, AF= 3, yron BAC paseHn 45°.
Pemenwue.

Bo3MOXHBI 1Ba ciyydast:
1) Touka Fnexur mexny A u C (puc. 1);
2) Touka A nexut mexny Fu C(puc. 2).
PaccMmoTprM nepBbli citydai.

/DFC = 180° — ZAFD = /ZAED = /ABC,

noatomy  tpeyroibHuku CDF  u CDB paBHBL. 3HAuwur,
BC=FC=AC—- AF=3.

BC 32
2sin /BAC 2

Torna nckoMblii pajinlyc paBeH

PaccmoTpum BTOpOII ciaydait.
LAFD= LAED= £ ABC, no3romy tpeyronbiuku CDFwu CDB paubl. 3Hauut, BC= FC= AC+ AF=9. Torna uckoMslil pajau-

BC 92
YOPABeH 5 in/BAC ~ 2

W2 92

OTBeET: D)

JamedaHHe: Ha CaMOM A€JI€ IPU BHUMATCIIBHOM PAaCCMOTPEHNHN OKa3bIBACTCSA, YTO HCPBLII;’I cnyqaﬁ HCBO3MO>KCH, TaK KaK OKa3bIBa-

32 AC

ercs, uro R = —2 <3= —2 — CcaMOM JUTMHHOW W3 CTOPOH TPEYToJbHUKA, & TAKOTO ObITh He MoxeT. Ounbka Oblia Jomy-

meHa COCTaBUTCIIAMHU 3a/1ayu. HpI/I IIPOBEPKE, MOJIHBIA OasuI BBICTABJIAJICA, b0 B cJIydae, Korga ObLIN p3306paHH oba clydas u
BCPHO MOJYYCHBI oba OTB€Ta, 1mbo B ClIy4dae, Korjia Obl1a 00BICHEHA HEBO3MOXKHOCTh MEPBOro ciay4dasd U AaH TOJIbBKO OAWH OTBCT.
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31. 3aganue 16 Ne 500410. Yron C tpeyronbauka ABC paBeHn 60°, D — oTiauyHas oT A To4ka me-
peceUeHHs] OKPYXHOCTEH, MOCTPOECHHBIX Ha cTopoHax AB u AC xak Ha nuamerpax. M3BecTHO, 4TO
DB : DC=1 : 3. Haiinure yron A.

Pemenwe.

Touka D nexuT Ha OKPYKHOCTH ¢ auameTpoM AB, nostomy £ CDA = 90°. AHanoruuso,

£ BDA =90°. CnenoBarenbHo, Touka D nexuT Ha npsimoid BC. C D B iy B D
BosMosxHBI 1Ba cirydasi: Touka D exut iubo Ha otpe3ke BC (puc. 1), mubo

Ha TIPOIOIDKEeHNH oTpe3ka BC'3a Touky B (puc. 2). Touka D HEe MOXET JIexaTh Ha MPOJIOII-

KeHnn otpeska BC3a Touky C, Tak kak yron ACB — OCTpBIi.
onoxum DB = t, DC = 3t U3 npsmoyronsHbIX TpeyronbHnkoB ADC u ADB Haxo-

JIAM: A {
AD = CDV/3 =31\/3, Prc. 1 Puc. 2
AB = \/AD? + BD? = /2712 +12 = 21\/7.
V3
sinA  sinC sinA N
Paccmorpum  mepBbiii  ciywail. [lo Teopeme  cuHycOB ﬁ - E, TO  €CThb 4—1‘ = ﬁa OTKyJla
: V3 V21
SINA = —= = ——.
V17
V3
sinA o . V3 V21
Bo Bropom ciyuae "5 = ﬁ’ otkyma SINA = ﬁ ~ 4

V21 V21

wi arcsin ———.
14

Iockoneky BC< AC, nonyuaem: £ BAC< £ ABC, 31auut, £ BAC — OCTpBIii U paBeH arcsin

V21

Orger: arcsin ——, arcsin ——.
7 14

32. 3apanue 16 Ne 500430. Yron C tpeyronsHuka ABC pasen 60°, D — oTiuyHas oT A TOouKa Ie-

pecedyeHusl OKpY>KHOCTEH, MOCTPOEHHbIX Ha cTtopoHax AB u AC kak Ha quamerpax. M3BecTHO, 4TO
DB : DC=2 : 3. Haiinure yron A.

Pemenwue.
Touka D nexuT Ha OKPYKHOCTH ¢ auameTpoM AB, mostomy £ CDA = 90°. AHanmormuso,
£ BDA =90°. CnenoBarenbHo, Touka D nexuT Ha npsimon BC.

Bo3MoxxHBI Ba citydas: Touka D jiexut iubo Ha otpeske BC (puc. 1), mubo
Ha TpojoJbkeHnn otpeska BC 3a Touky B (puc. 2). Touka D He MOXeT JIeXaTh Ha MPOJIOI-
s*eHun otpe3ka BC3a Touky C, Tak kak yron ACB — OCTpbIil.

Tonoxum DB = 2t, DC = 3t. I3 npsimoyroibHbIX TpeyroabHukoB ADC u ADB Haxo-
JIUM: 4

A
AD = CDV3 =3t-/3, Puc. 1 Pncl2
AB = \/AD> +BD, = \/27t> +4t2 =t -v/31.

D B cB.D

~

ol%

sinA  sinC sinA , 593
E - E’ ToecTe T T t'\/ﬁ7 OTKy/1a SINA = 7

PaccmoTpuM nepsblit citydaid. I1o Teopeme cunycos

V3

sinA ) ) /93
Bo BTOpOM ciTydae = s oTkyma SINA = ——.
! r-v31 62

V93

Iockonsky BC < AC, nonmy4yaem: £ BAC < £ ABC, 3naunt, £ BAC — ocTpbIii ¥ paBeH arcsin5 N arcsin 6

5/93 . /93

Otger: arcsin ———, arcsin ——.
62 ’
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33. 3aganue 16 Ne 500964. BueBnucaHHON OKPYKHOCTBIO TPEYrOJbHHKA HAa3bIBA€TCS OKPY>KHOCTb,
Kacaroulasicsi OHOM CTOPOHBI TPEYTOJIbHUKA U MPOJOJDKEHUN IBYX JIPYTUX €ro CTOpoH. Paanycel qByx
BHEBIIMCAHHBIX OKPYKHOCTEH IPSMOYTOJIBHOIO TpeyrojbHUKa paBHbl 7/ u 17. Halimure paccrosHue

MEXIY UX [EHTPAMHU.

Pemenwe.

PaccmoTrpum npsimoyronbHbIi TpeyronbHuk ABC ¢ kateramu AC= b, BC= awn ru-
noteHy3oi AB = c. IlycTb OKpy:KHOCTB ¢ HeHTpoM O, paguyca I, KacaeTcs THIIOTEHY-

—
b

0.

36l B Touke 7, mpopomxenuil karetoB BCu AC — B Toukax Mu N COOTBETCTBEHHO, a p N m
— nonynepuMeTp TpeyronsHuka ABC. 113 paBeHCTBa OTPE3KOB KacaTeIbHBIX, IPOBE-
JEHHBIX K OKPY>KHOCTU M3 OJHOW TOYKH, cienyeT, yto CM = CB + BM=CB + BT u
CN=CA+ AN= CA + AT, nosTomy A

CM+CN =CB+BT +CA+AT =CB+CA+ (BT +AT) =
=CB+CA+AB=a+b+c=2p,

1
K
a Tak kKak CM = CN, to CM = p. Jlanee, mycTh OKPY>KHOCTB C IieHTpoM O, pagmyca r,  (’ / M

—
kacaeTca karerta BC B Touke K, a nponomkeHuil cropon AB u AC — B Touka P u Q P
COOTBETCTBEHHO. Paccysxiast aHanmoruuto, nomydaem AQ = AP = p. Yerbipexyronsau-

- o,
ku NOMCu KO,QC — KBafparsl, IO3TOMY !

re =0M=CM = p, Puc. 1
re =CQ=AQ—-AC=p—b,

3HAYUT, I, < I

CrnenoBaTenbHO, paiyC BHEBITMCAHHOM OKPY)KHOCTH, KAacalOIIEHCs THIIOTEHY3bl JAHHOTO MPSMOYTOIBHOTO TPEYTOJIbHHUKA, HE
MOXeT OBITh paBeH 7.

Taxmm 06pa3omM, BO3MOXHBI TOJIBKO Takue cirydan: JInbo paanyc oKpy»KHOCTH, Kacaromleics THIIOTeHy 3B, paBeH 17, a paanyc
OKPY>KHOCTH, KacaroIlencs OTHOTO U3 KaTeTOB, PaBEH 7, INOO paJnyChl OKPYKHOCTEH, KacalOMIUXCs KaTeTOB, paBHBI 7 1 17.

Ipennonoxum, uro r,= 17 u r,=7 (puc. 1).

Omnyctum neprnesaukyisp O,F U3 1eHTpa MeHbllel okpyxkHoctd Ha O N. Torna

O,F =0ON=QC+CN=0,K+0M =r,+r.=T7+17 =24,

OF =MK=CM—CK=r,—r,=17—17=10, 0,

CrenoBaTeabHO,

0,0, = \/O,F2 + 0. F2 = /242 + 102 = 26.

Iycts Teneps 1, =17 u r,= 7. (puc 2)

LleHTp OKpY’>KHOCTH, BIIMCAHHOH B YTOJ, JIEKMT Ha OMCCEKTpHCE yIIa, MO3TOMY
touku O, Cu Op nexaT Ha OHOM NpsiMoi. ClieToBaTebHO,

040y = 0,C+COp = raV2 4 1,V2 =TV2+17V/(2) = 24V2.

Otser: 26 wm 24/2.
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34. 3aganue 16 Ne 501398. Cropoust AB u BC TtpeyronbHuka ABC paBHbl COOTBETCTBEHHO 26 U
14,5, a ero Beicota BD paBHa 10. Haiinure paccrosiHue Mexly LEHTpaMHu OKPY’KHOCTEH, BIIMCAHHBIX B

TpeyroibHuku ABDu BCD.

Pemenwe.
IMycts Touku O n P — UEHTPBI OKPYKHOCTEH, BIUCAHHBIX B TPEYroNbHUKU ABD

u BCD COOTBETCTBEHHO, R ¥ I — pPafuyChl 3THX OKPY>KHOCTeH, a Touku E u F —
TOYKH, B KOTOPBIX OKPY)KHOCTH KacaroTcsi oTpe3ka BD. M3 mpsMoyromsHbIX Tpe-

yroneHuKOB ABD n BCD HaxomuMm:

Q E
AD+BD—-AB 24+10-26
AD = \/AB>—BD? — 24 R — +2 _ +2 a4, K[;{P
A D c
Puc.1
CD+BD—BC 10,5+10—14,5
CD=/BC?—BD? = 10,5, r = =2 = i =3
2 2
Onyctum u3 Touku O nepneHaukysip OK Ha npsmyto FP (cMm. puc. 1, 2). Mckomoe
paccrosHue OP HaxoauM u3 NIPSAMOYTOIBHOTO TpEyTroabHUKA B
OKP : OP = \/ OK? 4 PK2.
Ilepsrrit caywait (Touka D nexxut Mexay Toukamu A u C, cM. puc. 1):
o find
OK=FEF =DE —EF =R—r, > o
PK=PF+FK=PF+EO=R+r, A 5 D
Puc.2

OP = \/(R—r)? +(R+r)? =5V2.
Bropoii ciryqait (Touka C nexXuT MexIy TogkamMu A u D, cM. puc. 2):
OK=FEF=DE—-EF=R—r,

PK=FK—-PF=EO—-PF=R-—r,

oP = \/(R—r)2+(R—r)2 = V2.

Orser: 5V/2 wm V2.
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35. 3aganue 16 Ne 501418. Croponst KM u MN tpeyronsauka KMN paBHbl cOOTBETCTBEHHO 30 1
25, a ero Beicota MH paBHa 24. Halinute paccTosiHue MEXAy LEHTPaMHU OKPYKHOCTEH, BIINCAHHBIX B
TpeyronbHukn KMHwu MNH.

Pemenwe.

ITycts Touku Ou P— LEHTpBI OKPYKHOCTEH, BOMCAHHBIX B TpeyroabHukn KMHu MNH cOOTBETCTBEHHO, R U I — paauychl

ATHX OKPYXKHOCTEH, a TOUKH E 1 F— TOYKH, B KOTOPBIX OKPY>KHOCTH KacaroTcs orpeska MH. 3 mpsIMOYTONBHBIX TPEYTOIBHUKOB
KMHwu MNH naxonum:

MH+KH KM 2441830 _

KH =/ KM?—-MH? =18, R=
2 2

6,

MH+HN—-MN  24+7-25

HN = /MN2—MH? =7, r =
7 2 2

3.

Omyctum u3 Touku O nepneHaukyisip OQ Ha npsamyo FP (cm. puc. 1, 2).
Hckomoe paccrostHue OP HaxoiuM U3 IPSIMOYTOJBHOTO TPEYroJbHUKA M

OQP: OP = \/OQ2 + PQ2.

Ilepariii cayyail. Touka H nexut mexay Toukamu K u N, cM. puc. 1.

) E
OQ=FEF=HE—-HF=R-—r,
0 P
PQ=PF+FQ=PF+EO=R+r, £ = N
Fue.l
OP = \/(R—r)2+(R+r)2:3\/10.
Bropoii cyuait. Touka N nexut mexay Toukamu K u H, cM. puc. 2.
AL
OQ=FEF=HE—-FH=R-—r,
PO=FQ—PF=EO—PF=R—r,
E
OP = \/(R—r)? +(R—r)? =3V2. -
)P/
.3/ K N g
Orser: 3V 10 wm 3v/2. Purd
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36. 3amanue 16 Ne 502117. OxpyXHOCTh paguyca 82 BIMcaHa B IpsMOii yrold. BTopas okpyx-
HOCTb TaK)K€ BIHCAHA B ATOT yroJI U MepeceKaeTcs ¢ nepBoi B Toukax M u N. M3BeCTHO, YTO paccTos-
HUE MEXIY LIEHTpaMu OKpyKHOCTell paBHO 12. Haliqute MN.

Pemenwe.

ITycte O] — 1EHTp OKPYKHOCTH paauyca 8\/5, O, — UEeHTp BTOPOH OKPYKHOCTH, A — BepIInHa

IPSIMOTO YIJia, TOra 0,
82 M
1A = — =16. 0,
sin45¢°
Bo3moxHBI 1Ba ciyyasi.
Iepsslii cayuail: Touka O; nexur Mexay Toukamu A u O, (puc. 1), torna O,A= OjA + 0,0, =28, N
OTKysia paguyc BTopoii okpyxnoctu OrM = 14V/2. A Puc. 1

B rtpeyromsauke O,MO umeem 0,0, = 12, O|M = 8\/5, OM = 14/2. IMockonbky
obmas xopaa MN oKpyKHOCTeH NepneHIuKyIsipHa JIMHUKM LeHTpoB OO, U Jenurcs €10 1onojiaMm, Beicota MH TpeyrojibHuKa
O, MO, pasHa nonoune MN.

00,4+ 0 M+ O.M
B tpeyronsuuke O MO, nonynepumerp P — > =6+11V2.

Somo, =/ p(p—0102)(p— O1M)(p — O1M) = 6103,

28
orcyna MH = % = /103, MN = 2MH = 2v/103.
1U2

Bropoit cmyyait: Touka O, nexMT Mexay ToukamMu A u O; (puc. 2), Torma
0,A = O,A — 0,0, otkyna panuyc Bropoii okpyxkuoctu OrM = 2V/2.

B Tpeyronsauke O; MO, nmeem 0,0, = 12, O1M = 8\/57 O>M = 2V2. Amnanoruuso
nepBoMy ciydato, Beicota MH Tpeyronbauka O; MO, paBHa nonosuHe MN.

0102+ O1M + O M
B tpeyronsauke O; MO, nonynepumerp P = ) =6+ 5\/5-

Somo, =/ p(p—0102)(p—O1M)(p— 0O:M) = 6V/7,

280,m0,
0,0,

Orser: 2v/7 wm 2V 103.

37. 3amanme 16 Ne 502137. OxpykHOCTh pamyca 12v/2 BrmucaHa B IpsMoii yroix. BTopas okpyx-
HOCTb TaK)K€ BIIMCaHa B 3TOT yroJl U Iepecekaercs ¢ neppoi B Toukax M u N. M3BecTHO, 4TO paccTos-
HUE MEXy LIEHTpaMu OKpY>KHOCTel paBHO 16. Halinure MN.

OTKyZJa MH = = \/7; MN =2MH = 2\/7.
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Pemenue.

ITycte O} — LEHTp OKPY’KHOCTH pajuyca 12\/5, O, — LEHTp BTOPOI OKPYKHO-

12v/2
CTH, A — BepIIMHA MIPSIMOTO yTJia, TOTAa O1A = sin45° =24. | )

BosmosxabI JBa ciryvas. - I

IepBsrIif caydaii. M\e—
Touka O nexut mexny Toukamu A u O, (puc. 1), rorna i N \

1
O0A = 01A+ 0,0, =40, | H /

oTKyna pamuyc BTopoil okpyxkHoctu OxM = 20V2. B tpeyronphuke O MO, DN
mveem 0,0, = 16, O1M = 12v/2, 0,M = 20V/2. 4

[Tockonpky oOmas xopma MN OKpyXKHOCTEH NEepHEeHANKYJISIpHA JWHUH IIEHTPOB
0,0, u nemures ero nononam, Beicota MH tpeyronsanka O; MO,, paBHa IIOJIOBHHE

MN.
B tpeyromsauke O; MO,, nonynepuMeTp

0105+ O1M + 0:M
p=—" 2+; TOM g 16v2.

Somo, =/ p(p—0102)(p— O1M)(p — 0:M) =32V14,

OTKyZAa

28 14
MH — % =414, MN = 2MH = 8V'14.
12

Bropoii cinyqaii.
Touka O,, nexur Mexay Toukamu A u Oy (puc. 2), Torna O,A = 0O;A — 0,0, = 8, oTKy- -

71a paauyc BTopoit okpyxkuoctu OyM = 4v/2. / \
B tpeyromeanke Oy MO, umeem 0,0, = 16, O1M = 12v2, 0,M = 4V/2. / \

o |
AmHanorn4so neppoMy ciy4aro, Beicota MH Tpeyronsauka O;MO,, paBHa IIOJOBUHE ——— ! |
= |
MN. M0, \ /
B tpeyroneauke O; MO,, nonynepumerp NS H |
SV
0,02+ 0 M+ O.M — —
= =8+8V2.
P 2 4 Pmc. 2

So,mo, =/ p(p— 0102)(p— O1M)(p — 02M) = 322,

OTKy1a
. 2SO1 MO,

MH = =42, MN = 2MH = 8V/2.
0,0,

Orser: 8\/5, 8V 14.
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38. 3amanue 16 Ne 484614. Bricota paBHOOEAPEHHOTO TPEYrONbHUKA, OMYIEHHAs HAa OCHOBAaHUE,
paBHa 9, a paJnycC BIIMCAaHHOM B TPEYTOJIBHUK OKPYKHOCTH paBeH 4. Halinure paanyc OKpyKHOCTH, Ka-
CaIOIIEICsl CTOPOHBI TPEYTOJIBHUKA U MTPOJOJIKEHUHU JIBYX €0 CTOPOH.

Pemenwue.

IMycts AD — BbIcoTa paBHOOEIpEHHOro TpeyroibHuka ABC, omylieHHas Ha ero ocHoBanue BC,

O — 1ICHTp BIMCAHHOH OKPYXKHOCTH, P— TOYKa ee KacaHHs ¢ OOKOBOI cTopoHoit AB.
Torna

AO =AP—-0OP=9—-4=5.
O6o03naunm £ BAD = q. 13 mpAMOyroibpHOT0 TPEYrojbHUKA HAXOJUM, YTO

“ino OP 4
noe=—=_.
OA 5

3 4 3
Toraa cosa:§, tga:§, APZAOCOS(X=5-§=3, BP = BD = AD,

4
teax =9 — = 12.
£ 3

ITycTh OKpyKHOCTB ¢ IeHTpoM O] U pafuycoM I7 KacaeTcs MPpoJoIKeHUs 60KOBbIX CTOpoH ABu AC B Toukax Fu G cOOTBET-
CTBEHHO, a Taxke ocHoBaHusl BC. Torna D — Touka KacaHusi, IO3TOMY

BF =BD =12, AF =AP+PB+BF =3+12+12=27.
4
Cnenosarensho, 1 = O1F = AFtgo =27 - 3= 36.

ITycTs Teneps OKPYXKHOCTH ¢ LeHTpoM O, pajuyca r, Kacaercs 60koBoi CTOpoHbl AB,
MIPOAOIDKEeHHsT OcHOBaHUSI BC B Touke Q) M MPOoJOKeHHst 00KoBoi cTopoHE AC B Touke K.
LleHTp OKpYXHOCTH, BIMCAHHOM B YroJl, JIGKUT Ha €ro Ouccekrpuce, mnosromy A0, u
AD — 6ucceKTpuchl cMeXHbBIX yriioB BAK u CAB 3nauut, £ DAO, = 90°. Torna ADQO,
— npsaMoyroasHuK. CiietoBaTensHo, 1, = O, Q= AD = 9. Paguyc okpy»XHOCTH, KacaromieH-
cs1 60koBoi#t cToponbl AC n npooinkeHuid ocHoBaHust BC 1 O0KOBOM cTOpoHbI AB Takke paBeH 9.

c D ]

OtseT: 9 nim 36.
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39. 3aganue 16 Ne 485990. Jlan tpeyronbauk ABC co cropoHamu AB= 15, AC=9 u BC= 12. Ha
ctopoHe BCB3dara Touka D, a Ha otpeske AD — touka O, npuueM CD =4 u AO= 30D. OKpyXHOCTb
¢ ueHtpom O npoxoaut uepe3 Touky C. Haiinure pacctosiHue ot ToOUukd C 10 TOYKH MEPECEUEHUs ITON
OKPY>KHOCTH C IpsiMoi AB.

Pemenwe.

IIposenem uepes BepiinHy A npsMyto, napamuiensnyto BC. [ycte T— Touka ee
nepecedeHus ¢ npsmoi CO, a M — touka nepeceuenuss AB u CT. TpeyronbHuk

AO
AOT mnopoben TtpeyronsHuky DOC ¢ k03(hdHUIUEHTOM O—D =3, MO3TOMY

o

AT=3CD = 12. 3naunr, TpeyronsHuk AMT paBeH TpeyroibHuKy BMC 110 cTopoHe
1 JBYM TIpHIeXammM K Her ymiam. Torma M — cepeanna ctopoHsl AB. CremoBa-
TenbHO, CM — MennaHa TpeyroibHuka ABC. MenuaHa mpsiMOyTOJIBHOTO TPEYTOJIb-
HHUKa, IPOBCACHHAA U3 IMpPAMOTO YyIjla paBHA IIOJIOBHHE THUIIOTCHY3bl, 3HAYUT

1
CM=ZAB=15. H

Yepes Bepimuny C npoBeseM npsaMyro, napamuiensayo AB. [ycts Q— Touka ee

nepeceuenus ¢ npsmoir AO. Tpeyronsank CDQ nonoben TpeyroabHuky BDA ¢ xo- N
CcD 1 1 o [
s ureHTOoM ﬁ = Ea nosromy CO = EAB =7,5=AM. Torna TPeyToJib-
HUKH AMO 1 QCO paBHBI IO CTOPOHE U ABYM IPHIIeKAINM K Hel yriam. [Toatomy
O — cepenuna CM.
Z A

OxpyHOCTh ¢ LeHTpoM O mpoxoauT depe3 Touky C, u npu 3toM OM = OC.
CrnenosarensHo, OM — paauyc 3Toi okpyxHOCTH. TpeyronsHuk ABC npsMoyroib-

upiit, CM = EAB =17,5, atouka M — oHa U3 TOYEK nepeceyeHus npsmon AB

U OKPYXHOCTH.

ITycts N — BTOpas Touka nepeceucHus OKpykHocTu ¢ mnpsimoit AB. Torma yron CNM — BIOUCAHHBIA U ONUPAIOLIMNACA Ha
muametp CM, tak uto CN L AB, 10 ectb CN — BbIcOTa Tpeyronbanka ABC.

AC-BC 9-12 36
AB 15 5

Orcrona CN =

Ortser: 7,5 nmun 7,2.
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40. 3apanne 16 Ne 500450. bokoseie cropoHsl AB u CD tpaneunn ABCD paBHbl 6 1 8 COOTBET-
CTBEHHO. OTpE30K, COCIUHSIONINI CEpEeNHbl TUaroOHaAJIel, paBeH 5, cpeiHss JIMHUSA Tpallellud paBHA
25. Ilpsameie AB u CD nepecekarorcss B Touke M. Halinure pannyc OKpYyKHOCTH, BIIMCAHHOM B Tpe-

yronsHuk BMC.
Pemenue.
B m060ii Tpanenuu oTpe3oK, COSIUHSIOMNI CepenHbl naroHage Tpaneuuy, paBeH Ioiy-
Pa3HOCTH OCHOBaHMU TpANelUH, a CPENHSSA JMHHUA — IOJyCyMME OCHOBAaHUH Tparerun. B M

HalleM cilydae HoJIypa3sHOCTh OCHOBAHMII paBHa 5, a MOJycyMMa OCHOBaHHWi paBHa 25, O3TO-
My OCHOBaHHSA Tpanenuu paBHbI 20 u 30.

[peamonoxum, uro BC = 30, AD = 20 (puc. 1). Croponst BC u AD TpeyroisHHKO

B 4 D

: SN
3 B C
. 3Hauur, Puc. 1

AB CD
MB= "2 —18. MC = —— —24.
g BMO=y

MBCw MAD napaienbHbl, TO3TOMY 3TH TPEYTOIbHUKH MOJO0HBI ¢ KO3 PHUIIHEHTOM k=

3amerum, uro MB* + MC* = BC, MIO3TOMY TPEYTOJIBHUK MPSAMOYTOJbHBINA ¢ rumnoTreny3oi MBC. Paguyc ero BIMCaHHOMN
OKpY>KHOCTH PaBEH:

MB+MC —BC M
r= =6.
2
Iycts teneps AD = 30, BC = 20 (puc. 2). AHaJOTHYHO MPEABIAYIIEMY CIy9Iar0 MOXKHO B C
MOKa3aTh, 9TO PagUyC BIMCAHHON OKPYXHOCTU TpeyroiabHuka MAD paBeH 6. TpeyroasHUKH /
2
MAD n MBC 11og00H5I ¢ K03QQHUIHEHTOM k= § 3HAUUT, palyC BIUCAHHON OKPYXHOCTH 4 D
tpeyronsuuka MBC pagen r= 6k = 4. Puc. 2
OrtBer: 4; 6.

41. 3apanue 16 Ne 500818. Ha cropone BA yra ABC, paBHoro 30°, B3sita Takas Touka D), 4To
AD=2wu BD= 1. Haiinure paanyc OKpy>KHOCTH, IpOXOslIel yepe3 Touku A u D u Kacarouieics npsi-
Mot BC.
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Pemenwe.
Hentp O nckoMoii OKpYKHOCTH NPUHAJICKUT CEPEIUHHOMY MEpIEHANKYISIpY oTpe3ka AD. O6o3HaunM P cepeanHy oTpeska
AD, Q— ocHOBaHHE NEPHEHINKYAPA, OMyIleHHOro 13 Touku O Ha npsamyro BC, E— TOUKy NepecedeHus CEpeJUHHOro MepIeH-

IUKyJsipa ¢ mpsmoit BC (cum. puc. a). U3 ycnoBus kacaHus OKpYXHOCTH U ipsimoit BC cienyet, uro otpesku OA, ODu OQ paBHBI
paauycy R OKpYy>KHOCTH.

3amerum, 4To Touka O HE MOXET JISKATH 10 Ty K€ YTOPOHY OT NpsIMOii AB, 4To 1 Touka FE, Tak Kak B 3TOM CJIydae PacCTOSIHUE
ot Touku O 10 npsmMoit BC MeHbIIIe, 4eM pacCTOSIHHE OT Hee JI0 TOUKH A.

U3 npsimoyronsHOro Tpeyroiabiuka BPE ¢ katetoM BP=2 u £ B= 30° HaxoQuMm, 4TO PE=——.

3

T 2V/3
Tak kak OA = Ru AP= 1, nonyyaem: OP = \/R? — 1, clieI0BaTEILHO, OE =VR>—1 + ? .

W3 mpssmoyronsHOTO Tpeyronsauka OQE, B KoTopoM £ E'= 60°, HaxonuMm:
3 3
R=00 = \/T_OE: \/77\/R2—1—|—1.
B pesynbTaTe nmonyyaeM ypaBHEHHUE:
3
VSR T=R-1.
2

BosseneM B kBajapar 00€ YacTH 3TOr0 YpaBHEHHMs M IIPUBEJEM N0100HbIe wieHbl. ITonyuuM ypaBaenue Ry =1, R, =7. Eciu
paanyc paBeH 1, TO IEHTPOM OKPYKHOCTH SABISIeTCs TOUKa P (cM. puc.).

Ortser: 1 nin 7.
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42. 3apanue 16 Ne 500920. Oxpyx’HOCTb, BIUCaHHas B TpeyroidpHUK ABC, miomans KOTOPOTo
paBHa 66, KacaeTcs cpelHEeW JUHUHU, napamiesnbHoi cropore BC. U3BectHo, yto BC = 11. Haitnute

cTopony AB.
Pemenwe.
O6o03naunm AB= x, AC= y, nyctb p — noixynepumerp tpeyroasanka ABC. ITycte Mu N —
1 11
cepenuHsl cTopoH ABu AC cooTBeTcTBeHHO. Toraa MN = EBC = 7
B tpanenuu BMNC BrnucaHa OKpYy>KHOCTb, IOITOMY
11 33
BM+CN=BC+MN =11+ — =,
3HAYUT,
33
x+y=AB+AC =2BM+2CN =2(BM +CN) = 2(BC+ MN) =2- - =33.

_AB+AC+BC  x+y+11 33+11
- 2 - 2 2

p 22.

ITo popmyne I'epona:

Sasc=/p(p—AB)(p —AC)(p —BC) = 1/22(22 —x)(22 —y) (22 — 11) = 11/2(22 — x) (22 — y) = 66;

\/2(22 —x)(22 —y) =0; (22—x)(22—y) =18; (22—x)(22—33—|—x) =18; x2—33x+260 =0.
Orcrona HaxoauMm, uto X = 13 umm 20.
OrtBer: 13 nmum 20.

43. 3aganue 16 Ne 503255. OkpyxHOocTh paguyca 6 BnucaHa B yroi, paBHbiii 60°. BTopas okpyx-
HOCTb TaK)K€ BIIMCaHA B ATOT yroJl U MepecekaeTcs ¢ nepoii B Toukax M u N . I3BecTHO, 4YTO paccTosi-
HUE MEXIY LIEHTpaMu OKpy»KHocTell paBHO 4. Haiinure MN.
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Pemenwe.

ITycts O] — 1EHTp OKpYKXHOCTH paguyca 6, O, — LIEHTp BTOPOH OKPY:KHOCTH, O — BepIIHHA
yIia, B KOTOPBIA BIUCAHBI OKPYXKHOCTH, A U B — TOYKM KacaHHsl COOTBETCTBEHHO MEPBOH U BTOPOIl
OKPY’KHOCTEH C 0HOI U3 CTOpOH yria, Torna O0; =20,A = 12.

BosmoxHsl gBa ciyuast. [Tepsblii citydait: Touka O nexuT Mexay Toukamu Ou O, (puc. 1), Toraa
00, = 00y + 0,0, = 16, oTKyja paauyc BTOPOH OKPYKHOCTH

00
OM = 0B = —2 —38.

2 Puc. 1
B tpeyronsauke O MO, umeem 0,0, =4, O, M= 6, O,M = 8. IlockonbKy obmias xopaa MN oKpyKHOCTeH IepHeHAUKYIsp-
Ha uHuY HenTpoB O) O, u femurcs o nomnonam, Beicota MH tpeyronsauka O} MO, pasna nonosune MN.

0102+ O1M + O.M
B tpeyromnsuuke O; MO, nonynepumerp P = 5 =9,

So,mo0, = \/P (p - 0102) (P— 01M> (P— OZM) = 3\/6,

OTKyZAa

2 val
_ 2So,m0, _ 3 5; MN =2MH =315.
0,0, 2

MH

Bropoii ciayuaii: Touka O, nexut Mexny Toukamu O u O (puc. 2), torna 00, = 00, — 0,0, = 8,
OTKyZa paJiyc BTOPOH OKPYKHOCTH

00
0,M = 0,B = TZ —4.

B tpeyronsauke Oy MO, umeem O,0; =4, Oy M= 6, O, M= 4. AHaIOrU4HO NIEPBOMY CIIy4alo, BbICO- 0 BN A
ta MH tpeyroneauka O; MO, paBHa nonosuHe MN. Puc. 2

0102+ O1M + O.M
B tpeyromnshuke O; MO, nonynepumerp P = 5 =17.

So,mo, = /P (p—0102) (p— O1M) (p— 02M) = 3V/7,

OTKyZAa

28 34/15
MH = 229102 _ - MN = 2MH = 3/7.
0,0, 2

Orser: 3V 7 wm 3V 15.
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44. 3apanne 16 Ne 513349. [lepBast okpy>KHOCTH ¢ 1ileHTpoM O, BIIMCAaHHAsA B paBHOOEAPEHHBIN Tpe-
yronbHUK KLM, kacaercsi 60koBoii ctopoHbl KL B Touke B, a ocHoBaHusi ML — B Touke A. BTopas
OKPY>KHOCTb C LIeHTpoM O] KacaeTcst ocHOBaHUs ML u nponoskeHuil O0KOBBIX CTOPOH.

a) Jlokaxxure, uto TpeyrodbHUK OLO| MpSIMOYTOIbHBIN.

0) Haiinute panuyc BTOpoit OKpY>KHOCTH, €CJIM U3BECTHO, YTO paanyc mepBoii paBeH 6 1 AK = 16.
Pemenwe.
a) ITycTb OoKpysKHOCTb ¢ LieHTpoM (J Kacaercs NpOJOLKEHHUs 60koBOH cTopoHsl KL B

touke C. LIeHTp OKpY)KHOCTH, BIIMCAHHON B yTOJI, JISKUT Ha €r0 OMCCEKTPHCE, TOITOMY
LO wulLO; — Ouccektpucsl cMexHbX ynioB KIM u CLM. CnenoBareibHo,

ZOLO; =90°.
6) [Ipsimoyronbubie TpeyroabHukd KBO 1 KAL nogoOHbI, O3TOMY

AL_AK
OB KB’
3Hauwr,
AK - OB AK - OB 16- 16-
AL — (0) (0) 6-6 6 6:12.

KB JOK*—0B*> J102—62 8

Iycts paguyc okpyxHocTH ¢ eHTpoM O; paseH 1. Tpeyronsuux KLM

paBHOOEIPEHHBIH, IO3TOMY OKPYKHOCTH ¢ LieHTpaMu Ou O KacaioTcsa ocHoBaHus ML
B OJHOHI M TOH ke Touke A. 3Ha4YMT, Touka A JIexuT Ha orpeske OO, npudéM LA — BBICOTa NPSAMOYTOIBHOTO TPEYTOJNBEHHUKA
OLO,, npoBeéHHas U3 BEpIIUHBI IpAMoro yria. Ciie1oBaTenbHo,
AL*> 127
r :OlA:—:—:24
OA 6

Ortger: 0) 24.
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