18.09.118
CumegmaHa TpeyrosibHMKa

Ha p[Byx 3aHAaTMAX nogpsg Mbl pacCMOTPUMM  3adayuv, CBA3aHHble C  CcUMeaunaHoun
TpeyronbHukKa.

1. OnpeaeneHve n aHTUNapannenbHOCTb.

Paccmotpum TpeyronbHuk ABC, ero megmnanHy AM un
ero 6uccektpucy AL (cm. puc. 1a). Myctb nyy AS A
cummeTpudeH nydyy AM otHocuTenbHO npsmon AL, rge S —

Touyka nepecedeHus atoro nyya ¢ BC. Torga oTtpesok AS
Ha3blBaeTcs cumeduaHoli TpeyronbHuka ABC.
MpoBegem otpesok C'B’, napannenbHbin cTopoHe BC,
C KoHUamu Ha ctopoHax AB n AC cooTBETCTBEHHO (CM. puUc.
16). Ob6bsAcHuUTE, Nnoyemy meanaHa AM TpeyronbHuka ABC
aenvt ero nononam. [fomoteTna ¢ ueHTpom A] B ML C

PaccmMoTpumM CMMMETPUIO OTHOCUTESNBHO BUCCEKTPUCHI
AL: obpasom nyvya AM aesndetca nyd AS, a obpasom oTpeska
B'C sasnsetca oTpe3ok B{Cy, aHTunapannenbHbli 3TOWn
CTOpPOHe (CM. paseHcmeOo ya/i08, OMMEYEHHbIX O08yMs
Oyeamu). Todyka Q nepecedyeHna B{Cy n AS saBnsetcs
obpasom Toukm P nepeceyenms AM n B'C’. Tak kak P —
cepeamHa B'C’, To Q — cepeguHa B1C4. O4eBngHO, 4TO BCE
paccyXOeHUs MOXHO NPOBECTU N B 0BpaTHYIO CTOPOHY.

Taknm  obpasom, Mbl  NOAyYMnn  YTBEPXKAEHME,
paBHOCUIbHOE onpeaeneHuto cumeanaHol: ompe3ok AS (Se B M L s ¢
BC) sisensiemcsi cumeduaHol mpeyzonbHuka ABC mozoda
u mosibko moza20da, ko20a OH, nepeceKkasi ompe3okK, aHmunapasnnenbHbili BC, denum ezo
nononam.

CneactBue. MegunaHa tpeyronbHuka ABC — cumeamnana TpeyronoHuka AB'C'.
2. OCHOBHOE CBOMCTBO U NPU3HaK CUMeAuaHbl.

N3BecTHO, 4YTO MeauMaHa [[enuT NpOTUBOMEXALLYHO
CTOPOHY W nnowiagb TpeyrofnbHuMka nononam. A B KakoMm
OTHOLUEHUM [JenuT 3Ty CTOPOHY W nnowafb TpeyronbHUKa
cumegmaHa?

MycTtb B TpeyronbHuke ABC: AB = c; AC = b.

Torna AS - cumeduaHa mpeyzonbHuka ABC (S eBC)

2
moz2da u moJsibKo mozada, Ko20a BS_ C—2
CS b B

HDokasatenbcTBO. 1) [lycTb AS — cMmegmaHa TpeyronbHuka
ABC. lNpoBeagem nepneHankynsipbl kK ctopoHam AB n AC: MP, MQ, SK n SN (cm. puc. 2). Torga

BS Sy ¢ SK *)

N3 pokasaHHbIX paBeHCTB Map Yyrnos crieayet nogobue OBYyX Map nNpAMOYroJibHbIX

SK  AS SN  AS
: AASK ~ AAM AASN ~ AAMP. = = :
TPEYyrosibHUKOB S Q n AAS CnepoBaTtenbHo, MO~ AM n MP - AM

MLSC

SK c
3Haunt, — =—— =— (nocnegHee paBeHCTBO criegyeT U3 TOro, 4YTo TpeyronbHukn ABM n

ACM pasHoBenuku). NMoactasue 310 B paBeHCTBO (*), nony4ymum Tpebyemoe COOTHOLLEHUE.

2) MNMycTb BbINONHSAETCS YKa3aHHOEe paBeHCTBO, HO AS — He cumeguaHa. Torga nposeaem
cumeguany AS’, onst KOTOPOW BbINOSTHAETCS TaKoe e paBeHCTBO, M NOMyyYuMm, 4yto S’ = S.

PaseHcmeo (*) nokasbieaem, 4mo nnowadb Oenumcs cumeduaHol 8 MmOM Xe
OMHOWEHUU.

Takum obpasom, 1 3TO yTBEPXKAEHNE IKBMBANIEHTHO ONpeaerieHnio cumeauaHsbi.
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3. CumegmaHa Kak reoMeTpuy4eckoe MecTo ToYeK.

Paccmotpum nyy AM, copepxawwmin meguaHy TpeyronbHuka ABC (cm. puc. 3a).
Cdhopmynumpyem Heckonbkumn cnocobamm ero xapakTepucTUKy B KayecTBe reoMeTpu4ecKoro
MecTa TOYeK.

Jlyy AM, codepxawuli meduaHy mpeyaonbHuka ABC,
senssemcsi 2eomempu4eckumM mMecmom mod4ek P, npuHadnexawux
yany A mpeyzosibHuka ABC, 0nsi KomopsbiXx:

1) Pacctoanua ot BepwuH B n C go npamon AP paBHbl;, 2) Siasp = J
S.ace; 3) PaccTosiHUS OT TOUKM P [0 NpsSiMbIX, CodepalLmx cTopoHsl AB B \?/M ' ¢
n AC, obpaTtHO nponopLmoHanbHbl 3TUM CTOPOHaM.

AHanormyHbIMM cBonMcTBamMn obnagaet n cumeguaHa.

CumeduaHa — 2eomempu4eckoe Mecmo makux mo4ek
Q, npurnadnexawux yany A mpeyzonbHuka ABC, dns
KOMOopBbIX:

1) pacctosHna oT BepwumH B u C pgo npamon AQ

. Sampg _ ¢
NponopuyMoHasbHbl KBagpatam CTOpOH € U b; 2) ———=—; 3)

AACQ
paccTosiHUA OT ToYkM Q 4O NpsMbIX, coaepXalmx CTOpoHbl AB

h, ¢
n AC, nponopumoHarbHbl 3TUM CTOPOHaM, TO eCTb — = — (CM.
b

puc. 36).
HdokasaTtenbcTBOo. MWcnonb3yd, 4to ASBD ~ ASCE wu
2 S 2 h 2
[oKasaHHoe B MyHKTe 2, nonyunm: 1) @:B—S:C—z; ) ﬂ:@:C—z; 3) T S
CE CS b Swco CE b bh, b
h, ¢
h, b

OTtmeTum, 4TO B 3TOM NYHKTE Mbl 00006WMNM NOHATME cMMeauaHbl, cunTas ee J1y4dOM.
,El,pyrme Ba)XHble CBOMCTBA CMMeanaHbl 6y,D,yT pacCcMOTpeHbl Ha crenyrwem 3aHATUN.

3apaum Ansi cCaMoCTOATENbHOro pelleHus
1. [Jokaxute, 4TO B HepaBHOOeLpeHHOM TpPeyrofibHMKe ofHa M3 cumeamaH coBnagaeT C
BbICOTOW TOrAda W1 TOSbKO Torga, Korga ToT TPeyrosfibHUK — MPSIMOYTOSbHbIN.
2. B TtpeyronbHuke ABC otpe3kn CP un BQ — cumegumaHbl. MoxHO nn yTBepxaaTtb, 4TO
TpeyronbHuk ABC — paBHobGeapeHHbIn, ecnu: a) BP = CQ; 6) AP = AQ); B) PQ || BC?
3. a) B tpeyronbHuke ABC Touka M — cepegmHa ctopoHbl AC. CumeamaHa, nposegeHHasa u3
BEpLUMHbI B, nepecekaeT OKPY>XHOCTb, OMMCAHHYK OKOSO TPeyrofibHWKa, B Touke D. [JokaxuTe,
yT0 Npsimas AC copgepxut uccektpucy yrna BMD.
a) BoccraHoBuTe TpeyronbHUK ABC no BepwuHe B, UeHTpouMay W TOYKe nepeceyeHus
cumMeanaHbl, NpoBeaeHHOM U3 B, C ONMCaHHOM OKPY>KHOCTbIO.
4. B tpeyronbHuke ABC ¢ Tynbim yrriom B npoBeaeHa cpeaHss nuHnus MK, napannensHasa BC.
Uepes BepwmHy A npoBefeHa KacaTerbHas K OKPY>XHOCTWU, OMUCAHHOM OKOJSlI0 3TOro
TpeyronbHuKa, Kotopasi nepecekaeT npsamyto BC B Touke D. [lokaxute nogobue TpeyronbHUKOB
ADK n CDM.
5. BbicoTel AA1 1 CCq ocTpoyronbHoro TpeyronbHuka ABC nepecekatoTcs B Todke H. Touka By
— cepeaunHa cTopoHbl AC. [lokaxuTe, YTO ToYKa nepecedeHns npsambiX, CUMMETPUYHbLIX BBy 1
HB, oTHocuTensHo buccektpuc yrnos ABC n AHC cooTBEeTCTBEHHO, NexuT Ha npsmon ACy.
6. Yepe3 BepwunHy A TpeyronbHuka ABC npoBefeHa npsamada a, napannenbHas BC.
CumegunaHa TpeyrornbHuKa, NpoBeAeHHas N3 BEPLUUHbI B, BTOPUYHO NepecekaeT OnmcaHHyo
OKPYXHOCTb TpeyronibHuka B Touyke D. lpsmaa CD nepecekaeT npsMyto a B Toudke X.
[okaxuTe, 4To: a) paBHbl yrnbl ABC n AMX, rae M — cepeanHa AC; 6) npamas AB siBnsietca
KacaTesibHOM K OKPY>XHOCTU, ONMMCAHHOW OKOJ10 YeTbipexyronbHuka AMDX.
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7. B ocTtpoyronbHom HepaBHobegpeHHOM TpeyronbHuke ABC BbicoTbl AA' 1 BB' nepecekatoTcs
B Touyke H, a mepguaHbl TpeyronbHuka AHB nepecekatotca B Touke M. lNpamas CM penut
oTpe3ok A'B' nononam. Hangute yron C.

8. B TpeyronbHuke ABC npoBefeHa meanaHa CD. CepeguHHbIM Nepnenankynsap K ctopoHe AC
nepecekaeT ee B ToMKe M, a cepeanHHbIN nepneHamkynsap K ctopoHe BC — B Touke N. Jlyun AM
n BN nepecekatoTcs B Touke P. [lokaxuTe, 4to CP — cumegumaHa TpeyronbHuka ABC.

9. Toukn A, B'n C' — cepeamnHbl ctopoH BC, CA n AB TpeyronbHuka ABC cOOTBETCTBEHHO, a
BH — ero BbicoTa. [lokaxuTe, 4YTO €CnvM onucaHHble okono TpeyronbHukos AHC' n CHA'
OKPY>XHOCTUM MPOXOAsAT Yepes Touky M, otnuynyto ot H, To Z/ABM = ZCBB".

10. [laH HepaBHOGeLpEHHbI OCTPOYronbHbIN TpeyronbHuk ABC, BB1 — ero cumegunaHa, nyd
BB BTOpUYHO nepecekaeT OKPY>XHOCTb @, OMUCAHHYK OKOSO TpeyrosnbHuka, B Touke L. [ycTb
Ha, Hs 1 Hc — ocHoBaHus BbICcOT TpeyronbHuka ABC, a nydy BHp BTOPUYHO nepecekaeT o B
Touke T. [JokaxxuTe, 4To TOYKU Ha, He, T 1 L nexaT Ha O4HOWN OKPY>XHOCTMU.



