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Pemennsa zagau
8 — 9 kiacc

1. (Doavkaop, npedaoxncun B. I'yposuy) Ha nocke ObLIa HAPUCOBAHA CUCTEMA KOOD JUHAT U OTMe-
gennt Touku A(1;2) u B(3;1). Cuctemy xoopauuaT crepau. BoccTaHOBUTE €€ O IBYM OTMEYeHHBIM
TOYKaM.

Pemrenue. 3aMeruM, 9TO TpeyroJbHUK ¢ BepmuHamu B Toukax A(1;2), B(3;1) u O(0;0) —
PaBHOGEIPEHHBIN IPAMOYTOILHEIN (M. puCYHOK 1). TIopTOMY BOCCTAHOBUTH HAYAIO KOOPAUHAT MBI
cmoxem nocrpous AABO.

[anee BO3ZMOXKHBI Pa3IMdHbIC CIOCOOBI MOCTPOCHNA, HAPUMED:

1) Hocrpoum Touky C, CAMMETPUYIHYIO TOUYKEe A OTHOCUTEIBHO
B. Ee xoopaunarst (5;0) (cM. pucyHOK 1), 3aTeM BOCCTAHABINBAEM J
ock Oz, a 3aTeM U IepIeHIUKYIApHYIo e ock 0. 4!

2) Mocrpoum Touky (0;2). Ona GygeT ABIATHCA BTOPOU TOYKOM O
mepecevdeHus OKPYXKHOCTH ¢ meHTpoM B u pagmycom BO u OKpyx-
HOCTH, IOCTpOoeHHON Ha orTpeske OA kak Ha amamerpe. I[locTpous
touky (0;2), BoccranaBiuBaeM ocb Oy, a 3aTeM U IePIeH TUKY.IAD- Puc. 1
Hyto en ock Ox.
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2. (Doavkaop, npedaorcua A. Maruwes) B HEKOTOPOM TpeyrolbHUKe OGUCCEKTPUCHL IBYX BHY-
TPEHHUX YIVIOB HPOJIOIKUINA 10 HEPECETCHUsI ¢ OMUCAHHOW OKPYXKHOCTBIO W MOJYYIUIN JIBE PABHBIE
XOpabl. BepHO /1, 9TO TpeyroabHuK PAaBHOOEIPEHHBIN!

OTBeT: HET, HEBEPHO.

Pemenne. Paccmorpum mepaBuoGenpennsin Tpeyroabaunk ABC,
B koTopom LA = 60°. Ilycte BBy u C'Cy} — 6uccekTpucs yrioB B u
C' cOOTBETCTBEHHO (CM. PUCYHOK 2).

Samerum, uro LC1AB = ZCCB = % (BIECAHHBIE, OMMPAIOLIN-

eca Ha oaHy ayry). Amasoruyuo, ZACB) = ZABB, = ZTB Toraa

LC1AC = LA+ % un ZBCB, = ZC + 473, HO MOCKOIBKY ZA = 60°,

TO %—i—% =60° = LA, orkyga LC1 AC = £ZBC By, cieoBaTenbHO,

BB1 == CCl

Ommemum, 4mo cnpasediuso caedyruee YmeepHcOenue: ONUCAHHbIE 8 YCA0BUU 3a0aUU TOPOIbl
pasubl mozda u moavbko mozda, kozda LBAC = 60° uau AB = AC.

Aeticmsumenvno, amu £opdvl PasHbl Mo20a U Moabko Mmo2da K020a Yeavl, Ha HUT ONUPAOUUEC,
PaBHL, UAY 68 CYyMMe Jarom paszseprymuii yeoa. B nepeom cayuae noayuum pasrobedpennviii mpe-
yeoavnurk. Bo emopom cayuae, nockoavky paccyrcoenus, npusedennble sviuie, 00pamumbl, noAYuUM,

ymo L BAC = 60°.

3. (Kuesckan oaumnuada) B mpasuabroMm mectuyroibiuke ABCDEF na npavoun AF B3sra
Touka X Tak, 9To yroa X CD pasen 45°. Hanaure yron FXFE.

OrBetr: ZFXE = T75°.

Pemenue. Ilposenem orpesku AC, AE u CX (cm. pucynok 3). 3amernm, uro LDCA =
= ZCAF = 90°, n0CKOJAbKY INIABHBIC AUATrOHAJNA NPABUILHOIO MIECTUYTOJbHUKA ABIAIOTCH [Ua-
MeTpaMi OIMUCAHHON BOKPYI HEI'O OKPYKHOCTH.

[To ycmosuio, ZXCD = 45°, o ects, LZACX = 45°, cremoBarenbHo, Tpeyroapauk AXC —
npAMOyroabHb paBHoGeapenubn 1 AX = AC. Kpome Toro, B IpaBUIbHOM IIECTUYTOJIbHUKE PAB-
bl auaronaqun AC u AFE, orkyma AEF = AX, To ectb, Tpeyrombuuk AFX — paBHOGEIPEHHBIN.



180° — 30°

[Tockorpky LZEAX = 30°, o LZAXE = ZAEX = — = 75°.
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4. (A. Maruwes) Oxono deTeipexyroibauka ABCD MOXKHO OIHCATh OKPYXKHOCTh. Touka P —
OCHOBaHHE IMEepIeHIUKYIApa, OmyeHHoro m3 Toukn A wa mpamyio BC, Q — u3 A wa DC, R — u3
Dua ABuT —u3 D na BC. [Jokaxwure, 9T0o Touku P, (), R u T 1exaT Ha 0JHOU OKPYKHOCTH.

Pemtenune. [lokaxem, uro RPT() — paBHOOOKas TpaIenus, 1 CJIeI0BATEIbHO, BOKPYT HEe MOXK-
HO ONHUCATh OKPYXKHOCTH. deTwipexyroabauk ARD() — Buucauubiu, nodromy ZRQD = ZDAR.
Takxe, mockoabky wdersipexyroibauk ABCD — snucauusiu, To0 ZBCD = 180° — ZDAR. Creno-
BaTeabHo, ZRQD + ZBCD = 180°, To ecTh, npamble PT u R() mapaJielbHH.

[lokaxem Temepb, 9To B Tpamenun RPT() tuaronanu paBHbl. deTsipexyroabank APC() Brnucan
B OKPYXKHOCTB ¢ quamMeTpoM AC, mo>TOMY 10 CIeACTBUIO U3 TEOPEMBI CHHYCOB MOJIYYIuM, 9T0 PQ =
= AC'sin ZBAD. Ananoruvso, u3 BOUCAHHOTO 4deTbipexyroiabauka RBTD noxyawm, uro RT =

i AC
= BDsin ZABC. Taxxke, u3 BOUCAHHOTO 4YeThipexyroabHuka ABCD momy<um, 9TO S ABC —
sin
BD
= T BAD — 2R. CaenoBarensno, PQ) = RT.

5. (A. 3acaascruii) BoccTraHOBUTE OCTPOYTOMBHBIN TPEYTOABHAK MO OPTOIEHTPY U CepeIuHaM
IBYX CTOPOH.

Pewmenne. Paccmorpum octpoyroapusmit Tpeyroabauk ABC. Touku By u Cy — cepeIuHbl CTO-
pou AC'u AB, H — ero opTouenTp.

Ha npsamon B;C; ormerum Touku B’ u C' tak, uro BiCy = C1 B’ = B;C’ (cm. pucynok 5a). Toraa
B,B'BC u C,BCC" — mapanreaorpammer. Kpome Toro, Z/B'BH = ZC'CH = 90°. CaegoBaTebHO,
ToYKa B JIeXuT Ha OKPYXKHOCTH W, MOCTPOEHHON Ha oTpeske B'H kak ma amamerpe, u Touka C
JIeXKUT Ha OKPY2KHOCTH W9, HOCTPOeHHON Ha oTpeske C'H kak Ha gmaMeTpe.

[lajiee BOBMOXKHEI JIBa CIIOCO0OA MOCTPOEHMUS.

Ilepsuviii cnocob. IlycTb w| — OKPYKHOCTH, CUMMETPUIHAA Wi OTHOCUTEILHO C, W)y — OKPYK-
HOCTb, CAMMETPpUIHAA Wy OTHOCUTENAbHO Bi. [lockonbky By u C; — cepenunnl orpeskoB AC u BC,
TO OKPYKHOCTH W] U W) MPOXoAAT depe3 Touky A. /anrbHeniee moCTPOEHNE OB THO.

Bmopoti cnoco6. Touku By u Cy cummerpuansl H oraocuTensno Todek By u C) (cM. pucyHOK
56). [ockoabky ACoBH — mapamnienorpamm, to ZABCy = ZBAH. C gpyrou cropousl, ZBAH +
+ZABC = 90° (kax yrJsl IpAMOYTOJBHOTO TPEYTOIbHUKA), caegoBaTeabio, ZABCy+/ABC = 90°,
TO €CThb, TOUKa Cy — MPUHAIICKUT ONMUCAHHOU OKPYXKHOCTHU Tpeyroapuauka ABC u quameTpatbHO
IpOTUBONOJIOKHA Todke C. AHATOrMYIHO JOKA3BIBAETCA, 9TO TOYKA By Takke NPUHALICIKUT OIN-
CAHHOM OKpYyKHOCTH Tpeyroabinka ABC m gmameTpanbHO NPOTHBOMOAOKHA Touke B. ITockoabky
B,C; — cpenusas aunus rpeyroabauka ABC, to B,C1||BC, caenosareasuno, CoB 1 BiC). Ana-
gorudno, BoC' | BC). CregoBarenbHo, TOUYKa B — To4YKa mepecedeHus w; W MepIHeHIUKYIIPA,
onymennoro u3 Touku Cy Ha orpesok B'C’. Amasormano, touka C — TOYKa ImepecedeHus Wy U
HePIIeH JUKYAAPa, OMYIIEeHHOr 0 u3 TOYKKu By Ha orpesok B'C'.



Puc. 5a Puc. 56

6. (A. 3acaascrui) TIpOTUBOMONOKHBIE CTOPOHBI BHIMYKJIOTO IMECTUYTOJILHUKA TAPALICIbHBL.
HaszoBem «BBICOTON» TAKOrO IMIECTUYTOJBHUKA OTPE30K € KOHIAMHU HA MPAMBIX, COAEPKAIINX MIPO-
TUBOJEKAIINE CTOPOHBI U MEPIEH IUKYIAPHBIN M. [JOKakuTe, 9TO0 BOKPYT 3TOrO MIECTUYTOTHHUKA
MOXKHO ONUCATH OKPYXKHOCTh TOT'a U TOJBKO TOI'A, KOT'IAa €0 «BBICOTHDY MOYXKHO MapaJLIeJbHO Iie-
peHecTH Tak, YTOOLI OHU 0OpPA30BAIU TPEYTOJbHUK.

Pemmenmne. [lycTs u3 oTpe3kos, nepnes ukyaapHbx croponam mectuyroabuanka ABC' DEF mox-
HO COCTaBUTDb TPEYTrOJbHUK. Torma 3ToT TpeyrolbHuK paBeH TpeyroabHuky AA; Ay, rome Ay u Ay —
npoekuun Touku A Ha mpavmeie CD u DE cooTBercTBeHHO (CM. pucyHOK 6a). Torga dersipex-
yroabauk AA; DAy — BOUCAHHBIA U IuAMETP OMUCAHHOU OKOJIO Tpeyroabauka AA; Ay OKpyxHOCTH
paBer AD. AHaJIOrWYHO TOMIydYaeM, 9TO ABE APyTUe TJABHBIE TUATOHAINA MIECTUYTONHHUKA PABHBI
sToMy guamerpy, To ectb AD = BE = CF. CaegoBarensno, AB u DFE ABIAIOTCA OCHOBAHUAMMU
PaBHOOOKOU TPAIENNN U, TO3TOMY UMEIOT OOIINU CepeIVHHBIA MEePIeHIUKYAAP. JTOT CepeInHHBIN
MePIeH TUKYAAD COBIATAET ¢ OMCCEKTPHUCOU yraa Mexay npambiMu AD m BE, TO €cTb NpOXOJUT
qepes meHTp O OKPYKHOCTHU, BIMCAHHOW B TPEYTOJbHUK, 0OPA30BAHHLIN IVIABHBIMU JIUATOHAJAME.
CepenuHHBIE TEPHEHINKY/IIPHI K OCTAJIBHBIM CTOPOHAM MIECTUYTOJMHHUKA TAKXKe MPOXOAAT depe3
TouKky O, crenoBaTenbHo BOKPYT mectuyroabanka ABC D EF M0XHO OnucaTh OKPYKHOCTD.
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Puc. 6a Puc. 66

[Tycrs reneps ABC' DEF — BuncanHbIi mecTUYroabHUK (M. pucyHOK 66). BHOBB paccmarpuBast
BIMCAHHBIA 9eTHIpexyroabHuk AA; DA, noaydaem LDA1Ays = LZDAA, =90°—Z4ZDAB = /BCD —
—90°, To ecTn, A1As L BC. Onycrum neprengukyaapsl CC; u CCy Ha npambie F'E u AF coot-
BeTCTBeHHO. TOrma, paccyxkgas aHaaoruvdHo, norydnm, 9ro C1Cy L DE.

Takum o6pasom, y TpeyroabaukoB AA; Ay u CC1Cy cOOTBETCTBYOMNME CTOPOHBI MapaIeIbHEI
apyr apyry u AA; = CCY, cregoBaTenbHO, >TH TPeyroabHUKEN paBHBL. (CeI0BaTEIbHO, OTPE30K
Ay A; paBeH TpeTbel «BBICOTE» MIECTUYTOJbHUKA.



Marepuanst noarorosuan: A. Baunkos, 0. Bauakos, A. Topckas, B. T'yposum, A. 3acras-
ckun, A. Makuimes.
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1. (4. noav) Kaxaem u3 gByX H0ZO0OHBIX TPEYrOABHUKOB Da3pe3aly Ha JBa TPEYrOJIbHUKA
TaK, ITO OJHA M3 MOJYIUBIINXCSI JACTEN OTHOTO TPEYTOJbHUKA MOT00HA OJHOU U3 YACTEN IPYTOro
TPEyTOJbHUKA. BEPHO JiM, 9TO OCTABIMIMECS 9aCTH TAK¥Ke 1MOT00HbBI?

OTBeT: HET, HE BEPHO.

Pemenne. Ilycre ANABC ~ AA'B'C’' u oun me apiamoTca paBHOGeIpeHHBIMH. Bo3bMeM Ha
croponax AB u B'C’" touku M u M’ coorBercTBenno, Tak, urobsl /BCM = /B'A'M’'. Torga
ABCM ~ AB'A’M' no aeym yraam. OcTaBmmecs TpeyroIbHUKU M0400HEIMI OBITH HE MOT'YT, TaK

kak ZMCA < ZM'C'A" m no yenosuto ZM'C'A" + /M AC.
Samemum, umo 6 kauecmee mouexk M u M' moxcno 634mv 0cHOEAHUA BbICOM.
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Puc. 1a Puc. 16

2. (DPoavkaop, npedaoncua A. Marxuwes) Nansl paguycsl r 1 R IByX HEIEPeCEKAIOIUXCA OKPY K-
mocren. OOIIMe BHYTpeHHNE KacaTeIbHbIe YTUX OKPYKHOCTEN MepHeHInKyIApHBE. HauTu mioma b
TPEYroJbHUKA, ONPAHUIEHHOIO DTUMI KACATEJIbHBIMU, a TaKXKe OOLIEN BHEITHEN KaCaTeIbHOMU.

Orser: rR.

PeH_IeHI/Ie. ﬂOKa)KeM CHavaJa ABa BCIIOMOI'aTEJIbHBIX YTBEPXK ICHUSA.

1) [lycTh BHeBHUCAHHAA OKPYKHOCTH Kacaercsa croporsl BC' = a Tpeyroabuuka ABC (cM. pu-
CYHOK 2a), Torga Saapc = (p — a)r,, vle p — MOAYIEePUMETD TPEyTOAbHUKA, & Tq — PAJUYC STOU
OKPYKHOCTH.

Puc. 2a Puc. 26
o crg br, ar,
ﬂ;eI/ICTBI/ITeJII)HO, SAABC = SAABOa + SAACOa — SABCOa == T + T - 2 == (p — a)ra.

2) [lycTh BHEBIUCAHHAA OKPYKHOCTD KacaeTca KaTtera AC mpAMOyroabHOro Tpeyroibunka ABC
¢ upsaMbIM yraoM npu BepummHe C' (eM. pucyHOk 26), Torga r, = p — a, rge BC' = a, a p — noayme-
pUMETP TPEYTOJbLHUKA.

[Tycte M, N u K — To4Uku KacaHuUsa PacCMATPUBAEMOU BHEBIUCAHHOU OKPYIKHOCTH C MPAMBIMEI
BC, AB u AC. Tora, mo CBONCTBY PaBeHCTBA KACATEJAbHBIX K OKPYKHOCTH, IIPOBEICHHBIX U3 OTHOU
Touku, CM = CK, AN = AK, otrkyna BN = BM =pur,=BM — BC =p —a.



Puc. 2B

Hangem Teneps nckomyio miomaib Saape = S (eMm. pucynok 28). B cury mepson aemmsbr, S =
=(p—a)Ru S = (p—0b)r. llepemHoxus 5T paBeHcTsa, noayanm, aro S> = Rr(p — a)(p — b). Ho,
COMIACHO BTOPOH JiemMe, p —a =7 u p — b = R. IlosTomy S? = (Rr)?, To ectn, S = Rr.

3. (M. Boauxesuu) [dan gervipexyroabuuk ABCD. A', B, C' u
D' — cepenunrr cropon BC, CD, DA u AB coorBeTrcTBeHHO. M3-
BectHO, uT0 AA' = CC', BB’ = DD'. Bepuo au, uro ABCD napa.-
Jesorpamm’?

OTsBeT: 1a, BEpHO.

Pemenne. Tak kaxk Touku A’, B, C' u D' asnaorca cepennna- A c’ D
— AB+AC o, BD+BC == _CD+CA Puc. 3
Mu cTOpoH, To AA" = — BB = — cC' = —
—  DB+DA —
DD’ = ————— CkaajpBad BEKTOPHLIC PABEHCTBA, moxy4dnM, uto AA'+ BB '+ CC'+ DD’ = 0.
To ecThb, JaHHBIE OTPE3KM MOKHO MaPALICILHO MEPEHECTH TaK, 9TOOB 006pPa30BAICA TeTHIPEXYTOMhb-
k. Ilockoapky AA’ = CC’, a BB’ = DD’, To nOoQy4YeHHBI YeTHIPEXYTOJbHAK ABIACTCA IIapal-

aegorpammoM. Caegosarenasno, npamere AA’ 1 CC’ nmapamrteabunl n derwsipexyroiapiaunk AA'CCT —
napa/IerorpaMM, oTkya creayer, aro orpesku AC' u C'A’ napantensnabr n pasasl. Ho Torma cro-
poust BC u AD napaniensHbl u paBHbl, TO ecTh, ABC'D — mapaJuiesorpaMm.

—)
Ommemum, wmo pasencmeo AA'+ BB '+ CC'+ DD' = 0 mosxcno ucnoavzosams unaue. Ilepe-
Hecem 086G CAGRAEMBIT 8 NPABYI0 UACMb U 8038€JeM 00€ YACMU NOAYUEHHO20 PABEHCMEG 68 KE8adpam:

(AA' 1+ BB)? = (—~CC' — DD')? &
o (AA)? + (BB + 244" - BB' = (CC')? + (DD')? +2CC" - DD' &
& AA'-BB' =CC'-DD'.

—_— — —_— —

To ecmpw, yeoa mexncdy eexmopamu AA" v BB' pasen yeay Miwgﬁy BERMOPaML CC" uw DD'. Paccy-
aHcdasn AHAAOUNHO, NOAYUUM; ¥MO Y204 mexncdy eexkmopamu AA" uw DD’ pasen yeay mexncdy sexmo-
pamu BB' u CC'. Caedosamenvro, ompesku AA" v CC' napasseaprvl u pashbi.

4. (B. Ilpomacos) B Tpeyroavauke ABC yroa A pasen 120°. [lokaxuTe, 9TO PACCTOAHUE OT
IEeHTPa ONMMCAHHOW OKPYKHOCTH 10 opToueHTpa pasHo AB + AC.

Pemenne. [lepsviii cnocob. YTBepXK aeHue 3aa49u BEITEKAET U3 CAeIyIOMNX (hpaKkTOB:

Jlemma 1. Ha OKpyKHOCTH ONMCAHHOW OKOJIO PABHOCTOPOHHEI'O TPEYT'OJbLHUKA B3ATa IIPOU3-
BOJIBHASA TOYKA. 10rga cymMMa pacCTOSHUU OT Hee M0 ABYX BEPINUH TPEYTrOJbHUKA PABHA TPETHEMY.

Joxka3areancTso. [lycts ABC — paBHOCTOPOHHUN TPEYTOILHUK, a [) — TOYKA HA €0 OMUCAH-
HOU OKpyx)HOCTH. He Tepssa o6muEOCTH, MOKHO cauTaTh, 4T0 D nexut Ha nyre BC, He comepxaiien
Touky A. Torga, mo Tteopeme Iltosemes mias derwipexyroabuauka ABDC: AC' - BD + AB - CD =
AD - BC. YuursiBasg paBeHCTBO CTOPOH, moayuum, uto BD + CD = AD.

Taxace MOHCHO UCTOALIOBAMD TLOBOPOM B0OKPY2 YEHMPA OKPYHCHOCTU Ha Yeos 120°.



Jlemma 2. B Tpeyroabauke ¢ yrimom 60° paccTosHME OT BEPUIMHBI 3TOTO yIia A0 OPTOIEHTPA
PABHO PaIUyCy OMUCAHHOU OKPYXKHOCTH.

HoxkasarenncTBo. [lycte ABC — naHHBIA TPEyroJIbHUK, I
ZA =60°, C7 u By — OCHOBaHUA BLICOT, IPOBEIEHHBIX K CTOPO-
Ham AB n AC cootBeTcTBeHHO, H — OPTOLEHTP TPEYrOJIbHUKA
ABC. Torga AAB{Cy nogoben AABC ¢ ko>dpumueHToM 10 10-

6us cos ZA = =. YauTsIBas, ITO OTHOMIEHUE PATUYCOB OKPYKHO-
2

cTen MOJ00HBIX TPEYTrOILHUKOB PABHO KOX(M(MUIMEHTY 101001
n 1o, uT0 AH — amaMeTp OKPYKHOCTH, OMMCAHHOU OKOJO TpPe-
yroabauka AB;CY, moaydaeM Tpebyemoe.

[lepengem K TOKa3aTEIBCTBY UCX0THOIO yTBepXK feuus. [lycTsb
C1 u By — ocHoBanus BLICOT Tpeyroabauka A BC, mpoBeneHHBIX
kK croponam AB u AC coorsercTBenno, H — opToumeHTp Tpe-
yroapauka ABC, O — ueHTp ommcaHHOW OKpyxkHOCTHU. IlycTh
D — cepeauna 6oabmen u3 ayr BC okpyxkuocTu. Torma Tpe-
yroapauk BDC — paBHocTOpOoHHUN U 110 Jemme 1, AD = AB +
+AC. Takum o6paszom, Tenepb JO0CTATOYHO J0Ka3aTh, 9T0 OH =
= AD. [lokaxem, ato ODAH — mapamremrorpamm. [lenctsu-
TebHO, mpaMble OD u AH — napaJielbHbl KaK IepIeH Ky Puc. 4
pul Kk BC'. Kpome Toro, mo aemme 2, AH = OD. Utak, OH = AD
KaK MPOTHUBOJIEKAIINE CTOPOHBI Mapa/LieorpaMMa, OTKYIa CJe-
IYeT YTBEPKICHUE 3aTa4M.

Bmopoti cnoco6. Ha nponomkennn croponsr AC 3a Touxky A ornoxum orpe3ok AB’, paBHbIN
orpesky AB. lokaxem, uto OH = AB. [l1a aToro goctaTodso nokaszars, 4To OB’ 'HC — pasHo-
60kaa Tpamenua. 3amerum, 4To NAB'B — pasrocroponrun, Torga OB’ 1 AB, N0CKOIBKY TOYKH
O u B’ nexar Ha cepeguaHoM nepreraukyaape Kk AB. Takum o6pasom, OB’ | ABu HC 1 AB,
caenoBareabno, OB'||HC.

Tak kax BB; — BBICOTA B paBHOCTOPOHHEM Tpeyroabauke AB'B, To BB, a c1e10BaTeIbHO, 1
HB — cepeauHHbIN nepneHanKkyaap K orpesky AB’, o ects, HB' = HA. Ilycte K — cepeauna
orpeska BC, Torga HA = 20K (B TpeyroibHUKe PACCTOSHUE OT OPTONEHTPA [0 BEPIINHLI B IBA
pasa OOJIBbIIEe PACCTOSHUA OT IEHTPA OMUCAHHOW OKPYKHOCTHU IO HPOTHUBOJEKAIIEH DTOU BEpPIIIHE
cropousl). ITockoasky ZBOC = 120°, to ZKCO = 30°, To ectb, AKCO — UpAMOYTOJIBHBIN €

yraom 30°, crenosarensno, OC = 20K, orkyna OC = HB'.
H

0

5. (C. Mapkenos). Ectb aBa nuarka: ogud B popMe KBagpara, Ipyroi — B (opMe MPaBUILHOIO
TPEYTOJbHUKA, TIPUIEM UX MePUMETPHI O TMHAKOBHL. CyIecTBYeT /i MHOTOTDAHHUK,, KOTOPBIU MOXKHO
IOJHOCTBIO OKJIEUTh DTUMHA ABYMs IIATKAME (€3 HAJIOKEHUH (IIATKH MOXKHO CCHOATh, HO HENb3f
pe3ars)?



OTBeT: 1a, CyIIECTBYET.

Pemtenne. Ha pucynkax 5a u 506 IyHKTUPOM OTMeYEHBI JTUHUU CI'H- A E
06a u cooTBeTCTBYIOmMUME OyKBaMu 0003HAYEHBI TOYKM, KOTOPBIE COBMe-
CTATCA IpH cKaenke. Ha pucynke 5B u 5T n300pakeH 5CKU3 CI0KEHHBIX
duryp. Tpeyroapuuk caoxen Tak, 9To Touku G, D u F nogHamucs Ha g
ILIOCKOCTBIO, TO ecThb AG, AD u AE — 10 «xpebrby, a AF u AH —
«BraauHbly. KBagparT ci1oxkeH Tak, HA[ IJOCKOCTHIO HOJTHAIUCH TOYKH
D, E, F,Gu H. CioxeHHBII TAKUM 00Pa30M TPEYTOIBHUK (IIOJOKIM

S g

AH'

CBEpPXYy» Ha CJAOKEHHBIN KBaApaT, COBMEIIAs COOTBETCTBYIONINE TOYKMN. D B F G
Ha pucynke 51 mpuBemeH BUI CBEPXY MOJYYIUBIIETOCA MHOIOI'DAHHUKA. Puc. ba
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Puc. 56 Puc. 58 Puc. 51 Puc. 51

6. (A. 3acaasckui) an tpeyroabuuk ABC u touku P u (). U3BeCTHO, 9TO TpEyroJbHUKH,
obpasoBauubie npoeknuaymu P u ) Ha croporsl ABC, mogo6HBL (COOTBETCTBYIOT ADYT APYTY Bep-
IIWHBL, JeXKAITUE HA OJHUX U TeX ke CTOPOHAX MCXOJHOTO TPeyroabHuka). [Jokaxkure, 4TO mpaMas
P() npoxoaut depe3 MeHTP OMUCAHHOW OKPY:xkHOCTH Tpeyroabauka ABC.

Peutenne. ChopMmymupyeM Tpu BCIIOMOTATEIbHBIX YTBEPK ICHUA.

JlemMma 1. Tpeyroasuuk, 00pa3sOBAHHBIA MPOEKIUAMEI JTIOOOU TOYKU P HA CTOPOHBI TPEyTrO/Ih-
auka ABC, mogo6eH TpeyroJabHuKY, 00pa30BaHHOMY BTOPBIMU TOYKAMU MepecedeHns IpaMbix AP,
BP, CP c onucannou okpyxuoctsio ABC.

HoxkasarenncTro. [lycts Ay, By, C; — npoekmun P uwa BC, CA, AB; Ay, By, Cy — BTOpBIE
touknu nepecedenus AP, BP, C'P ¢ onucaHHOU OKPYXKHOCTBIO (CM. pucyHoK 6a). Tak Kaxk 4eTb-
pexyroasuuk PA;BC, Bnucanusin, opueHTupoBanusie yriasl PC1A; 1 PBA; paBHBL. AHAJIOTTYHO
pasubl yruabl B1C1P u By AP. Torga, w3 dersipexyroabanka APBC noayamm, uro £BiC1A; =
/ZBPA — ZBCA. Ho yron BPA pasen noxycymme ayr (opuenTupoBanubix) BA u ByAs, T0O ecTb,
COOTBETCTBYIOIINE YIIbI TpeyroabHuKoB A1 B1C7 u Ay BoCy paBHBEL.

Puc. 6a Puc. 66

Jlemma 2. B okpyxuocTs Broucan Tpeyroabauk ABC. [lycTs BOucanHbIz B TY XKe OKPYKHOCTD
rpeyroasauk A'B'C’ spamaerca Bokpyr ee mearpa (. Torjga cymecTByeT eIMHCTBEHHOE €ro IO-



noxenue, npu kKoropom npsambie AA', BB’ u CC’ nepecekaworcsa B ogHON To4uke P (CM. pucyHOK
66).

[MokazaTenancTBO. I3 g0KasaTenbCTBA TPEABIAYIIEN JJeMMbI CIeIYeT, 9TO, eCJaU NpPAMbBIE Tepe-
CEKAITCA B OTHOU TOYKe, TO YIVBI Mexay npsameivu AP, BP, C'P paBHBI IOJIyCyMMaM COOTBET-
CTBYIOUINX AYD WA CyMMaM COOTBETCTBYIOIINX YIIoB Tpeyroabaukos ABC u A'B'C’, manpumep,
/BPA =/BCA+ /B'C'A''Tak kak gaHHbIe yribl (PMKCHPOBAHLI, TO ATU YCJIOBUA TOYKY I ompe-
IEJNAI0T OTHO3HATHO.

Jlemma 3. [lycte A” B”C” — TpeyroabHuK, CAMMETPUIHBIN TTOTYIeHHOMY B IPEIBIIYIIEM Ty HK-
te Tpeyroabanky A'B'C’ ornocurensuo npamon OP. Torga npavoie AA”, BB” u CC” nepeceka-
I0TCSA B OJTHOU TOUKE.

[Joka3areancTBo. PaccMoTpuM yro Mexay XOpJIaMH OKPY:KHOCTH, HPOXOIAMIME depes P.
B cuny cummerpun, LAPA” =— AA” = LZAOA”. Caenoarensno, Touku A”, O, P u A nexar
Ha OJHOU OKPYKHOCTH. TOrja Mo CBONCTBY BIHUCAHHBIX yIVIOB M PABHOOEAPEHHOIO TPEYTOJIbHUKA,
noryaum, 910 L A" PO = /ZA” AO = ZOA” A. Tlycte AA” nepecekaer OP B Touke P'. Toraa, B cury
cummvetpuarocTn Todek A, A”; yrst A/OP u A”OP’ pasubt n yrast OPA’ w OPA” Taxxe paBHBHI,
1TO, B CBOIO 01€PEAD, 10 JOKA3aHHOMY, 03HAaeT PAaBEHCTBO YIOB OPA" u OA” P'. CaegoBareabHo,

. 3aMeTuM, 4TO HoJOKeHme Todku P’

rpeyroapauku OPA" u OA” P’ nogo6uni, T.e. OP' = OF

3aBUCUT TOIBKO OT PACIHONOKeHUs TO4YKu P u panmyca okpyxkuoctu. (Boobwe zosops, P u P’
UHBEPCHBL OMHOCUMEAbHO dannol okpyrcnocmu). [losromy npameie BB” u CC” Takxke IpOXOIAT
gepes P’.

Puc. 68

Jamemum, wmo 6 npouyecce JoKA3AMEALCMBEA AEMMbL 3 OblAG J0KAZAHA MEOPEMA O CUMMEMPUU-
not 6abouke: Aana mourxa A na duamempe BC noayoxpyxrcnocmu w. Touku X u'Y wa w makossl,
umo LXAB = /Y AC. Tozda npamvie XY nporodsm uepez 00ny mouky uit napasieabHbl.

Ommemum, 4mo amy MeoPeMy MOHCHO J0KA3AMb, UCTLOAL3YS UHBEPCUID, UAU MOm darm, umo
MOUKA Nepeceuenus NPomMuUEonOAOHCHLIT CMOPOH BNUCAHHO20 UEMbLPETY20AbHUKA ACHCUM HaA NOAADE
MOUKY Nepecevenus €20 Jua2onaiet.

[lokaxem Temepb yTBepKAeHHUE 3a1a4u. VI3 mseMMbl 1 ciaeqyeT, 9T0 TPEyroAbHUKYA 0Opa30BaHHBIE
BTOPLIMHI TOYKaMu mepecedenus npameix AP, BP, CP u AQ, BQ, C'() ¢ onucanHOu OKPYKHOCTBIO,
PaBHBI, TaK KaK OHU MOMOOHBI U BIIMCAHLI B OMHY OKPYXKHOCTEL. O TMHAKOBO OPUEHTUPOBAHHBLIMU OHU
OBITH HE MOI'YT, TaK KaK UX MOXKHO ObLIO OBI IEPEBECTHU JAPYT B APyra MOBOPOTOM, 9TO IPOTUBOPE-
quT gemMe 2. To ecTb, OHM OPMEHTUPOBAHBI MO-PA3HOMY ¥ BIMCAHBI B OJHY U TY XK€ OKPYXKHOCTD,
a 3HAYUT CHAMMETPUIHBI OTHOCHTETHHO HEKOTOPOW MPAMOU, MPOXOIANIEN Tepe3 IMeHTD ONUCAHHOU
okpyxHocTH. [lo 1emme 3 pTa mpsaMas MpoxoauT Takxke depe3 Todku P, ().

Marepuansl noarorosmwau: A. Baunkos, FO. Bannkos, M. Boaukesu4, A. ['opckas, A. 3a-
crasckuu, C. Mapkenos, A. Makwumes, B. [Iporacos, /I. HlxoJs.



