a) Ecau BB1 u CCy — BBICOTHI
TpeyroipHuka ABC, To TpeyronsHuK
AB;C: nonoben tpeyronsauky ABC,
npuuém koaddunreHT nogodus paBeH
[cosZA|.

TTpotuBononoxHee yrael CBC; 1 CB1Cy BIMCAHHOTO YETHIPEXYTONb-
uuka BC;B,C B cymMe cocTaBsaioT 180°, moaTomMy

ZABC = /C,BC = 180° — ZCB,C; = ZAB,C,.

Tpeyronbuuk AB,C; mo7006eH TpeyromrsHUKy ABC TO AByM yriaam.
Tycts k — koaddunuenT nogobus. Toraa

AC
k= A_Cl = cos ZBAB, = cos Z/BAC

6) Ecnmin H — Touka nmepeceueHns BEICOT
Tpeyronbuuka ABC, a O — meHTp ero
OIMCAaHHOM OKPY>KHOCTH, TO 0Tpe3ok AH
BIIBOE OOJIbIIIE paccTossHUS OT Touku O 110
croponsl BC.

Tepnenguxynapel OM u ON, omymeHHble U3 IeHTpPa O ONHMCAaHHOMH
OKPY:KHOCTH Ha CTOPOHEI COOTBETCTBEHHO BC M AC, TIPOXOAAT depes ce-
peAuHEl 5THX cTOpoH. Torga MN — cpefHAA TMHAA TpeyronbHuka ABC.

O:

3uauut, MN || AB u MN = %AB, aTkK OM 1 BC u AH 1 BC, to
OM || AH. Ananoruaso, ON || BH. Tpeyronsauk AHB nogo6eH Tpeyrois-

HUKY MON 1o ABYM yriaMm, IpH4éM KoadHUIHeHT nogobus % paBeH
2. CnepgoBaTtensHo, AH =20M.

B) Touku O, H 1 Touka M nepeceuenus
MenuaH TpeyroiabHuka ABC nexar Ha
OHOM MpsAMOit (npamas Diinepa), IpUIEM
touka M nexut Ha orpeske OH u OM :
MH =1:2.

B) [IycTs A} — cepeguna cTopoHE BC
TpeyronbHuka ABC, G — Todka mepece-
yeHHA npambXx AA; nm OH. Ilo joka-
3aHHOMY B NpeAblgylleM myHKTe, AH =
=20A;.

M3 nozobus TpeyrolbHHUKOB A;GO
1 AGH cnepyer, 4To

AG HG AH

CnejoBaTenpHO, G — TOYKa NepecedeHHA MeJuaH TpeyroabHuKa ABC,
T.e. G coBnmagaer c M u MH=2MQO.

r) Eciiu BB 1 CCy — BBICOTHI
tpeyronbuuka ABC, a O — nieHtp
onmcanHo# okpyxHocTH, To OALB;Cy.

K

A_

.l
B A, C

P Q

Ilycte myun AA, 1 AO TepeceKaroT OMHUCAHHYIO OKPYXHOCThL B TOU-
kax P u Q coorBercTBeHHO. Torga ZAPQ = 90°, OCKONMBKY TOUKA P y1exuT
Ha OKPY:KHOCTH ¢ guaMmeTpoM AQ. Xopasl PQ v BC napajuiebHel, T. K. OHH
TIepPIeHANKYIAPHEL OJHOH M TOH e TMpAMOH AP, 3HaYMT, 3aKII04YEHHEIE
Mexy HuMu Ayru CQ u BP paBHHL. Torga paBHBL H ONMPaloLiecs Ha 5TH
ayru enucaHHble yriibl CAQ u BAP. CnegoBatenbHo, ZBAH = ZCAO.

Ha kacaTenpHOM K ONHCAHHONM OKPY:KHOCTH TpeyroapHuKa ABC, mpo-
BeJEHHON Yepe3 TOYKY A, OTMETHM Takyio Todky K, 9ro Touku K u B
JIeXaT 110 pa3Hble CTOPOHHI OT IpAMOE AC. 13 TeopeMEl 06 yIire Mexy Ka-
caTenbHOMH U XOpZoii ciepyeT, uto ZKAC = ZABC. Ilo paHee JOKa3aHHOMY
ZABC = £AB,C,, suauut, LKAC = £ZAB,C,. Cregosarensto, AK || B;C;,
a mockonbKy OA 1 AK, momydaem OA L B,C;.




1) Toukn, CHMMETpHYHBIE TOUKE
repecedeHust BEICOT (OPTOLIEHTPY)
Tpeyronbauka ABC 0THOCHUTEBHO
npsmbix AB, AC u BC, nexat Ha
OIIMCAHHOM OKPY)KHOCTH TPEYTOJbHUKA
ABC.

=

P(Py)

3amerum, yto ZBHC = ZB;HC; = 180° — ZBAC. IlycTb P; — TOYKa,
CHMMEeTPHYHAs OpToIeHTpy H oTHocuTenbHO npamoit BC. Toraa £BP,C =
= /BHC, noatomy ZBP,C = ZBHC = 180° — ZBAC. 3HauWT, YeTBIPEX-
yronbHUK ABP,;C — BriucanHbiid. Torga Touka P; JIEKHAT Ha OIMHCAHHON
OKPYXKHOCTH TpeyronbHHKa ABC, a 3HauMT, COBIajaeT ¢ Toukoit P. Yro
¥ TpebOoBaNOCh JOKA3aTh. O

) ToukH, CHMMETpUYHbIE TOUYKE
mepecedeHus BEICOT Tpeyronbauka ABC
OTHOCHTEJIEHO CEPEIfH €ro CTOPOH,
JIeXKAT Ha ONMCAHHOM OKPY>KHOCTH
Tpeyronbuuka ABC

e) Ilycte AA, —AnMaMeTp ONMHCaHHOM
OKpPYXXHOCTH, H — TOYKa nepece4eHHs Bbl-
cot TpeyronbHuka ABC. Torga A,C L AC
u BH | AC, 3nHauut, A,C || BH. AHanoruu-
HO, A,B || CH, n0o3TOMY 4eThIPEXYTOTbHHUK
HBA,C — napasnenorpamm. CiiegoBaTeib-
HO, ero BepuIMHa A; CHMMMeTpHYHa Bep-
mMHe H OTHOCHUTENBHO CepeAMHBbI Auaro-
Haiu BC.

x) Eciiu AA;, BBy u CCy — BBICOTHI
ocTpoyrosibHOro Tpeyroipanka ABC, To
Ouccektpucsl Tpeyroibpauka A1Bi1Cy
(oprotpeyronbauka TpeyroiasHuka ABC)
nexart Ha npsmMbix AAy, BB u CCy. Ecin
xe TpeyroiibHUK ABC TynoyronbsHblii, TO
Ha 3THX NPSAMBIX JIS)KAT OMCCEKTPHUCHI
JBYX BHELIHUX ¥ TPETHETO BHYTPEHHETO
yrioB tpeyromsHuKa A1B1Ci.

%) Ilycts Ay, By u C; — OCHOBaHMA BbI-
COT OCTPOYTOJIbHOrO TpeyroabHMKa ABC,
MpOBeAEHHBIX U3 BepmiHH A, B u C coot-
BercTBeHHO. Toraa

ZAC,\B, = ZACB, /BC,A, = ZACB.

TToaTomy

ZAC,B, = £BC,A;.
CirezioBaTeNbHO,
£B,C,C =90° - ZAC, B, = 90° — ZBC, A, = £A,C,C.
ToyHO TaK e noayyaem
ZA\B\B = ZC\B\B, /BAA=/ZCAA.

AHaJIOTHYHO MOYKHO Z0Ka3aThb COOTBETCTBYIOLIEE YTBEPXKAEHHE s
TYNOYTOIHOTO TPEYTOIbHUKA.

3) [Tycth npomomxenust BIcOT AA1, BB1 u
CCy tpeyronpauka ABC mepecekaroT
OIMMCAHHYIO OKPYKHOCTB B TOUKaX Ay, B>
u C; cooTBeTCTBEHHO, a H — Touka
nepeceyeHus BbICOT. Toraa TpeyroiabHUK
A2B,C» monmoben tpeyromsauky A1B1Cy ¢
KO3 pHUIHIEeHTOM 2.

Ay, B1 u C1 — cepenuHbI OTpE3KOB
HA,, HB2 u HCg, mo3tomy A1B1, A1C1 u B1C1 — cpennue muann
TpeyroiapHukoB AoHB;, A2HC;, u BoHC,. 3naunT, TpeyroisHuk
A>B,C> montoben Tpeyronpauky AiB1Ci ¢ koappuumenTom 2




B octpoyronsHom TpeyronbHuke ABC u3 BepuH A u C
ONMYyIIEHBl BRICOTH AP u CQ Ha CTOPOHBI BC u AB. HM3secTHo, 4TO IUIO-
waae TpeyroabHuka ABC pasxa 18, miomaas Tpeyronsiuka BPQ pap-
Ha 2, a PQ:2\/5. Haiiaure paguyc OKpy#HOCTH, OIHCAHHOH OKOIO Tpe-
yronbHHKa ABC.

9
Omaem: 3

Pemwe H ue. TpeyronmsHuku BPQ u BAC nogo6HB N0 AByM yTaam.
TMocKoNbKY OTHOLIEHHE HX IUIoIAAei paBHO % = % 10 KoaddHLHeHT 1no-

JAobusa paBeH % 3HauuT, AC=3PQ=6+2.

B

A c
C aApyro# cTopoHsl, koadpHLHEHT nogobusa pased %:ms ZB. Tlo-

3TOMY COs£LB = % Torga sinZB = % Ecnn R— paamyc onMcaHHOMH
OKPYKHOCTH TpeyronbHHKa ABC, TO N0 TeopeMe CHHYCOB

_ _AC _ _ . 2V2Y _ 9
R=gics=6v3: (2 37) =2 <

B ocTpoyronsHoM TpeyronbHike ABC NpoBeieHbl BBICOTHI
AM u CN, O — 1leHTp ONMCAaHHOIi OKOJIO TpeyroibHUKa ABC OKPYXHOCTH.
M3BecTHO, 4To ZABC = 3, a ruiomaab YeTbipéxyronbHuka NOMB pasha S.
Haiiaure AC.

Omeem: 2,/Stgf.
PemeHue. INyctb OB=R— paguyc onMCcaHHOH OKPYXHOCTH Tpe-
yroabuuka ABC. Toraa OB LMN n OB=R= Tsnf"

B

A c
CiieoBarenbHo,

—lyn.op=1 LAC L2
§=37MN-0B= 2AC:05,8 Tomp = 7AC ctgfi.

Orcroga HaxoguM, 9o AC=2./5tg . <

B Tpeyronsnuke ABC nposeaenst Buicotst BM 1 CN, O — uentp
BITHCAHHOI OKPYXHOCTH. VI3BecTHO, yto BC =24, MN = 12. Haiigure pa-
AMYC OKPYXHOCTH, ONMCAHHOM OKO/O Tpeyroabiuka BOC.

Omeem: 83 nan 24.
Pewenue. U3 Touek M u N cropona BC BMAHA NOA NPSAMBIM YIJIOM,
3HAYHT, 3TH TOYKH JIeKaT Ha OKPYKHOCTH ¢ AHaMeTpom BC.
TMycts yran BAC — octpsiif. YeTnipéx-
yronbHuK BNMC — BnHCaHHBI, 03TOMY
4NBC = 180° - ZNMC = LAMN.

Tpeyronsuuk AMN nojo6eH TpeyroabHH-
Ky ABC mo apym ymam (yron A—o6-

i), npuyém koapduuHeHT nogobus pa-
AN

A

BeH —= =COs ZBAC. B TO e Bpems Koad-
@ v MN 12 1
MUMEHT N0A00HA paBen 7= =757 =3, N0

aToMy cos ZBAC = % Toraa ZBAC=60°.

Llentp O OKPYXHOCTH, BNHCAHHOMN
B TpeyroibHMK ABC,—TOuYKa nepeceue-
HuA GuccexTpuc TpeyronbHuka. CymMma ymioB npu BepumHax B u C
Tpeyronbiuka ABC pasna 120°, a cymma MX nonoBuH (T.e. cymma
yrioB npu BepumHax B u C TpeyronsHuka BOC) pasHa 60°, 3naumr,
ZBOC=180°-60"=120".

Ilycts R—paguyc OKPYXHOCTH, OMMCAHHONM OKOMO0 TPEeyroabHHKa
BOC. Ilo Teopeme cHHYCOB

R Bl 2 22U .=
2

IycTts Tenepsb yron BAC — tynoii. Toraa snucansnsie yrast CMN u CBN
ONMPAIOTCA HA OAHY M TY e Ayry, NoaTo-
My ZAMN = ZCMN = ZCBN = ZABC, 3ua-
4uT, TpeyronsHuK AMN nogobeH Tpeyrois-
HUKY ABC, npuuém ko3dpduumeHT nogo-
6una paseH % =cosZCAN. B 10 e Bpe-

MN
Ma KoadppuuMeHT nmoaobus paseH 3=
= wid = -l—. noaromy cos ZCAN = 3 3HauuT,

ZCAN =60°. CrejoBaTenbHo,
ZBAC = 180° — ZCAN = 120°,

£BOC = 180° — %(180°— 120°) = 150°.




B Tpeyronshuke ABC m3BecTHO, uTo AB=2, AC=5, BC=6.
Haiiure paccTosiHHE OT BEPIIMHEL B 10 TOUKH NePecedeHHA BEICOT.

Omeem: i.

V39

Pewtenue. Tlo Teopeme KOCHHYCOB HAXOAWUM, YTO

cos ZB = AB*+BC*-AC? _ 4+36-25 _ 5
- 2AB-BC 226 8
Toraa

2
sinZB = y/1—-cos? /B = /1- (%) = @
B ITycte O — LEHTP ONMUCAHHOM OKPYKHOCTH
\‘-\ Tpeyrombauka ABC, R—eé paamyc, M —
_r i MpOeKIMA LeHTpa Ha cTopoHy AC, H — Tou-
ﬁ € Ka nepeceyerns Beicot. Toraa BH =20M. Ilo

TeopeMe CHHYCOB

H AC 5 20
AO:R—2smAB_2,_\/’@:\/3_9
8
CnesoBaTenbHoO,
- — 2 JAOZ—AME = 2_AC? _ \/ﬂQ_E__Zi
BH = 20M = 2V AO* — AM; —2\/AO 7 =2 39 T = 735

OTpe3KkH, COeAMHAIONIME OCHOBAHHMA BBICOT OCTPOYTOJBHOIO
TpeyroibHHKa, paBHbl 5, 12 u 13. Haiiaure paamyc onmMcaHHOH OKOIO
TPeYrolbHUKA OKPYKHOCTH.

Omeem: 13.
A 5
BI
12
26
G 13
€
1 H
5
Bx (1
A

Pewenue. IlycTh mpofomxenua BeicoT AA;, BB} u CC; TpeyroibHH-
Ka ABC mnepecekaloT ONMCAHHYIO OKDY/KHOCTb B Todkax Ap, By m Gy
cooTBeTcTBeHHO, A;B, =13, B,C; =12, A;C, =5, a H—Touka nepe-
cedenus BoicoT. Toraa A;, B; u C;—cepeaunsl orpeskoB HA,, HB,
u HC, (cm. [2], c. 154), moaTomy A,B;, A,C; u B,C, — cpejHHe THHHH
TpeyronbHUKOB A;HB,, A;HC, n ByHC,. 3HauuT, TpeyroibHUK A;B,Cy
To06eH TpeyronbHHKY A B C) ¢ K03$QHIHEHTOM 2, a T. K. TPeYTOMBHHK
A;B,|C, npamoyronsrsii (52 + 122 =13%), 1o Tpeyronsuuk A,B,C, —
TaroKe IPAMOYTOIbHELH, IPHIEM €ro Yroil, IeKallii MPOoTHB Hanbombpmeit
cTopoHH A;B;, paBeH 90°. CrneaoBaTebHO, AMAMETP OMHCAHHOM OKPYX-
HOCTH TpeyronbHuKa A;B,C,, a 3Ha4MT, U TpeyroabHUKa ABC, paBeH
THIIOTeHy3€e TPEYTONbHUKA A, B, C), T. €. 26, a HCKOMEIR pajuyc paseH 13.
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U3 tpeyromsuuka COM no teopeme Iudaropa OC™ =OM ™+ CAM . Tlo cBoiicTBy ) oM :EAH .

. AH® a’
TMomyumnm, uto R~ =T +% s AR*=AH* +a".




