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ABTOMeAnaHHbIe TPeYronbHUKN
BcrnomHum onpeneneHne cpegHero KBagpaTUYHOrO ABYX YMCEN: YUC/I0 Z Ha3bleaemcsi
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cpedHUM KeadpamuyYHbIM MOJI0KUMEsIbHbIX YUces X U Yy, ec/u z = T o

Onpepenexne. TpeyronbHUK, 0gHa U3 CTOPOH KOTOPOro SIBNAETCA cpedHUM KeadpamuYHbIM
ABYX OpYruX, Ha3biBaeTCcs aeémomMeOuaHHbIM.
OueBunaHO, YTO aBTOMENAHHbIM SBIISIETCH, HanpuMep PaBHOCTOPOHHUIN TPEYroSbHUK.
[Mpexae, 4eM cTaHeT MOHATEH CMbICIT Takoro Has3BaHWA TpeyrosibHWKa, YCrnoBuMcsa AN
BCEX 3aay 3TOro 3aHATUA: cTaHAapTHO 0603Ha4YaTb ANUHBI CTOPOH TpeyronbHuka ABC (BC =
a, AC = b, AB = c¢); m,, mp n m; — MeguaHbl TpeyrofibH1Ka, NpoBeEeHHbIE K COOTBETCTBYHOLLNM
cTopoHaM; M — Todka nepecedyeHus meamaHd, O — LEeHTP onucaHHoOW okpyxHoctu. Ecnn ABC —

. a’+c’
asmomeduaHHbIU TPEYTrOMnbHUK, TO b = — (a<hb<c).

1) BcnomHuTte dopmyny Ons BblMUCHEHUS MeauaHbl TPeyroribHMKa rno ero CTOpoHaMm.
\/ 2b* +2¢* —a’
=y )
2) Dokaxute, YTO 6osbWel cMOPOHe mpeya2osibHUKa coomeemcmeayem MeHbliasi
meduaHa, u Haobopom, 6onbweli MeQuaHe coomeemcmeyem MeHbWasi CMOpPOHa .
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Mepsbit _cnocob. PaccmoTpum pasHOCTb KBafpaToB ABYX MegwaH: m. —m, =
2b* +2¢* —a®  2a’ +2c° -b° 3(b2 —az)
2 — 2 = 2 . CnepoBaTternbHo, b > a < mp, < m,.
Bropown cnocob6. MNycte M — Touka nepeceveHnss megnan AA,, BB, C

n CCy TpeyronbHuka ABC (cm. puc. 1). lNpoBegem cepeanHHLIN
nepneHanKynsap K cTopoHe AB, KOTOpbI pa3obbeT MIOCKOCTb Ha OBe
nonynnockocTn. Tak kak, no ycnosuwo, BC = a < BA = ¢, TO MeanaHa B A
CC; nexvT B 04HOM NOJYNIOCKOCTN co cTopoHon BC, 3Hauut, Touka M ! 1
nexuvT B TOoW xe nonynnockoctn. CrniegosatensHo, BM < AM, nostomy
AA, > BB, TO eCTb m, > my,. B obpaTHyt0 CTOPOHY — aHanorm4Ho.

3) Tenepb paccmoTpuM 3agadvy, pelmnB KOTOPYK, Mbl CMOXEM A '_-::
chopMynMpoBaTb OCHOBHOW NPU3HaK aBTOMEANAHHOrO TPeYrosbHuKa.

3apavya. Hangute 3aBUCMMOCTb MeEXdy CTOpPOHaMU TPeyrofibHUKa, ecrnv  TPeyrosibHUK,
COCTaBMEHHbIN U3 ero megnaH, eMmy nogobeH.
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m, m m,
PeweHune. Ycnosue 3agaym paBHOCUSBHO BbLIMOMHEHMIO paBEHCTBA —:7}’:—. Ero
C a
2 2
CrneacTBMEM SIBNSIETCA PABEHCTBO —,- = ——, MOACTABMB B KOTOPOE BbIpaXeHUst ANs MeauaH u
C a
M3baBMBLUNCL OT 3HaMmeHaTens, nonyumm: a’(2b° +2¢* —a?) = *(2a° +2b° -¢*) <

2 2
a +c
20> -c*)=a*-¢* > a=cum b= ,/—2 . B 06oux cryyasx fOIKHO elle BbIMOMHATLCS

. _m
aBeHCTBO =—5.
p CZ bZ
B m.  2b*+2c*—a’  a’ +2b°
nepBom cny4vae nony4yunm, yTo Cz = 402 = 4a2 , a

m, 2a°+2c’-b> 4a’ -b
R
(a* —=b*)+(a* -a®*)=0 < (a®-b*)(2a*+b*)=0, 3HAUMT @ = b, TO eCTb MCKOMbIN
TPEYromnbHUK — PaBHOCTOPOHHUIA.

. MpvpaBHuBas u ynpowas, nonyunum: 4a* —a’b> =a’bh’ +2b* <
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Bo BTOPOM cniyyae: = > = > =— n
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AOMOSTHUTENbBHbIX YCIOBUNA.
Takum o00pasom, cdopmMynMpoBaHHOE B 3ajade YCroBUE SBMNSETCA OCHOBHbIM
npu3HakoM aemomeduaHHO20 mpey2osibHUKa. [lpoBeas aHanornyHble  BbIKIIAOKW,
2 2
+c
2
aBTOMEANaHHbIN, TO €eCTb COPMYNMPOBAHHOE YCIOBME MOXHO CYMTaTb U OCHOBHbLIM
ceolicmeoM asmomeduaHHO20 mpey20sIbHUKa.
B 3akntoyeHne OTMETUM BaXXHOE CNeACTBME MOJNyYEHHbIX YTBEPXKAEHUN, BO3HUKLLEE MO
XO4y BbIKNAAoOK: 8 aemomeOuaHHOM mpey20sibHUke KoaghguyueHm rmnodobus
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=, To ecm TpebyemMoe paBeHCTBO BbINONHSAETCS 6e3

HECMNOXHO MPOBEepPUTb, YTO ecnn b = , TO TPeyronibHWUK CO CTOpoHamu a, b u ¢ —
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«MeduaHHO20» mpey20JIbHUKa U CaMo20 mpey20sIbHUKa pageH -

3apaum ansi cCaMOCTOATENIbHOIO peLleHuns
1. lokaxkute, 4TO CpeaHU No BENNYMHE Yrofl aBTOMeOUaHHOro TPeyrosibHUKa He npeBoCcXoanT
60°.
2. [lokaxuTe, YTO TPEYrofibHUK ABNAETCS aBTOMeANaHHbIM Toraa v TosbKo Torga, korga:
a) MegunaHbl TpeyrofnbHMKa o6paTHO NPOMOPLMOHANbHbI €r0 BbICOTaM;
6) ogHa 13 ero meguaH ABNSETCA CPpegHUM KBaapaTUYHbIM ABYX OPYIuX;
B) BeplUMHa, cepeauHbl OBYX CTOPOH, CXOOSALWMXCA B 9TOW BepLUMHE, N TOoYKa nepeceveHus
MeanaH nexat Ha O4HOW OKPY>XHOCTW.
3. Nyctb Meagnana BB’ TpeyronbHuka ABC nepecekaeT OKPYXXHOCTb, OMUCAHHYK OKOMO 3TOro
TpeyrosibHuKa, B Touke T. JokaxuTte, yto ABC — aBTOMEAnaHHbIN Toraa 1 ToNbKo Torga, Korga:
a) M — cepeguHa BT, 6) Toukn M un T cMMMETPUYHbI OTHOCUTENBHO TOYKN B'.
4. [lokaxuTe, 4YTO TPEYronbHWK SABNAETCA aBTOMeAuaHHbIM Torga M TOMbKO Torda, Koraa
cepeavHa oTpe3ka BM nexuT Ha OKpYyXXHOCTU AeBATU ToYeK TpeyronbHuka ABC.
5. a) [Hokaxute, 410 gna nmoboro  TpeyrofnbHMKa  BbINOMHAETCA  PaBEHCTBO:

OH® =9R* —(a®> +b* +¢*), rae O U H — UEHTP ero OMMCAHHOW OKPYXHOCTW U OPTOLEHTP

COOTBETCTBEHHO. 6) [JokaxuTe, YTO TPEYronbHUK SIBMSETCA aBTOMEOWAHHbIM TOraa M TOSbKO
TOoraa, Korga ero npsamaga dunepa nepneHankynspHa OgHON U3 MeauvaH.

6. nnHa meamaHbl, NnpoBedeHHON 13 BeplwuHbl B TpeyronbHuka ABC paBHa m. Oka3sanocs,
YTO OCHOBaHMWEe 3TOW MeJuaHbl, cepeauHbl ABYX OAPYrMX MeanaH U ToYKa rnepeceyeHus Mmeanax
nexar Ha oHou okpyxHocTu. Hanaute AC.

7. B tpeyronbHuke ABC Toukn A’ n C' — cepeauHbl cTopoH BC 1 AB cooTBeTCTBEHHO. Toukn K
n L — ocHOBaHWA neprneHaukynsapos, onyweHHblix n3 A” Ha AB un AC, a toukm M n N —
OCHOBaHUA nepneHanKynsapos, onyweHHbix u3 C' Ha BC n AC. Jokaxute, yto KL = MN Torga v
TONbKO TOrga, korgaa TpeyronbHuk ABC paBHOGeapeHHbin (¢ ocHoBanvem AC) wnn
aBTOMeunaHHbIN (Co cpeaHen no anuHe ctopoHon AC).

8. [1Be okpyxHOCTU nepecekatoTca B Todkax P n Q, AB — nx obwasn kacatenoHas (A n B —
TOYKM KacaHus). Okasanocb, 4To Q — To4yka nepecevyeHna meguaH TpeyronbHuka ABP.
[okaxuTe, 4TO OTpPe3oK AB aABnseTca cpeaHUM KBagpaTuyiHbIM oTpeskoB AP n BP.



