JIluanas nmcbMeHnHast osimMmnuajia «leomerpusi» (¢ pe-

ITIEHUSIMM )

Muaaaias jura

1. B mapasutesorpamme ABC D 6uccekrpuca yria A nepecekaer cropony BC' B ee ce-

pequre M. Tax ke m3ectHo, uro /BDC = 90°. Haitaure yribl napaJiiesorpamma
ABCD.

Omeem: LA = /C =60°, LB = £D = 120°. Pewenue. Cm. puc.[Il. Tak kak BM || AD,
To yruibl DAM u AMB paBubl Kak HakpecT Jexarue. Tak kak AM — Ouccexrpe-
ca yria A, To nmonydaem, uro LBAM = ZAMB. 3uagut, Tpeyroibuuk ABM pas-
nobepennniii. Cienosarensno, AB = BM. Tak kak ABCD — napaJjuiesiorpamMmm, TO
AB = CD. Ilposeaem megnany DM tpeyronbanka BC'D. Tak Kak 9T0 MejiuaHa, IpoBe-
JIeHHasl K TUIIOTeHy3e, TO OHa paBHa 1oJioBuHe croponbl BC', o ectb DM = MC'. meem
DM = MC = MB = AB = CD. 3naunt, tpeyroabank C'DM pasroctoponnnii. Cie-

noBaTesbHo, yroj C' pasen 60°.

2. B rpanemmun ABCD c ocnoBanusavu AD n BC' qnarosaam neprnesnKy/asspabl. Toukn
K u L na 6okoBbix croponax AB u C'D cooTBeTCTBEHHO TAKOBBI, 9TO OTpe30K K L 1mpo-
XOJIUT depe3 TOUKY Iepecedennst Juaronaseit tpanennn ABC D n napaJiesieH ee OCHOBa-

nusiM. Ha 6okoBoii cropone AB ormedena touka M rtakast, uro AM = BK. Jlokaxkure,
gyro LM = AB.

Pewenue. Cm. puc. 2l Obo3znauumm 4depe3 O TOUKy IepecedeHrs JuaroHaseil Tpameun.

KO AK
[Tokazkem, uto KO = OL. eiicTBUTEILHO, BC ~ AB u3 1oJa00usl TPeyroJbHUKOB
AK DL DL OL
AKO un ABC. [Hagee, 1B — DC 3 teopeMbl Dajieca. Hakonerr, e = BO HA

9TOT pa3 u3 nogodue TpeyroiabHUKoB DOL nu DBC'. Coenunsist Bce 5TH PABEHCTBA, IMEEM

KO = OL. Tenteps 0bo3HaunM cepeuHy 00KOBOI cTopoHbl AB 1depe3 T, 10 yCJIOBHIO OHA,

B M C

A D
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e oOyner cepegunoit orpeska K M. Torna T'O — cpeansist aunust Tpeyroibanka MK L,
orkyia ML = 2T0. C apyroii croponbl, orpe3ok T'O siBjiieTcst MeIMaHoi TPSMOYTOIbHO-
ro Tpeyrosbarka BOA (OH MpsiMOYTOJIBHBII B CHJIY MEPHEHINKY/ISPHOCTH JUArOHAEH ),
oTky/Ja cieayer uro 270 = AB, Tak Kak MeuaHa IPsiMOYTOJIbHOIO TPEYyTOJIbHIKA B JIBa

pasa MeHbllle ero runoreny3bl. ComocTaB/iss 3TH J[Ba PABEHCTBA, MOJydaeM TpedyeMoe.

3. Bmucannast okpy:kHOCTH paBHOGeipenHoro Tpeyrosbanka ABC (AB = BC') kacaer-
csi ero 6okoBbix ctopon BC' u AB B Toukax F un F. Yepes Touky A 1poBejeH BHyTpU
yriaa EFAB jyd, nepecekaroliuii BIMCAHHYIO OKPYKHOCTH B Toukax P u ). IIpsavble K P

n E(Q nepecekaior npsmyio AC' B Toukax P’ u Q. Hokazkure, uro P'A = Q'C.

Cwm. puc. 3l

Ilepsoe pewenue. Ilycts D — Touka KacaHusT BINCAHHON OKpyKHOCTH co cTopoHoit AC,
Touka () jexxkur Ha jgyre F'E, we comepxarieit D, a Touka P — Ha nyre F'D, He co-
nepxxamiein £, Torga Touka Q' nexxkut na npogoskenun cropoust AC 3a touky C, a P’
JeKUT Ha npoiokernn croporbl AC 3a touky A. okaxkem, uro LZP'FA = ZQ'EC,
torja Tpeyroibankn Q'FA u P'EC pasubl 1o cropone FA = (AD = DC) = EC (310
CJIEJIyeT TOrO, 9TO TOUYKa, KACaHUs OCHOBAHMS BIMCAHHOI OKPY?KHOCTBIO B paBHOOEIPEH-
HOM TPEYTOJIbHIUKE COBIIAJIAeT CO Cepe/InHoil) n paBHbix nap yrios P FA = ZQ'EC u
LFAP = ZECQ' (nocnemane yribl 10M0THSIOT 10 180° yIJIbl TP OCHOBAHIN PABHOOE]I-
perHoro Tpeyrojibanka). Orcioa QA = C'P’. Urak, nokaxem, uro /P'FA = ZQ'EC.
BaMeTnM, 4TO OKO0JIO YeThpexyrojbauka P/ FPA MOKHO omucaTh OKPYKHOCTD, TaK Kak
/PP'A = /PEF = ZAFP (nepBoe paBeHCTBO CJIeJlyeT U3 PABEHCTBA BEPTHKAJBHBIX
YIVIOB U Hapasuleabibix npsMbix FE u P'A u cexkymeit PE, a Bropoe — Kak paBeH-

CTBO yIJIa MEXKJy KacaTeJIbHON U XOPJOii U yI/ia, OIMUPAoIIerocsi Ha 3Ty xopay). Temepb

LQ'EC = ZQEB = ZQPE = Z/PP'A = ZP'F A (nepBoe u TpeTbe paBeHCTBa — 9TO

Puc. 2: K zagaue



pPaBEHCTBA BEePTUKAJIBLHBIX YIJIOB, BTOPOE — PaBEHCTBO yIJia MEXKIY KacaTeJbHOH 1 XOp-
JIO¥1 1 yTJIa, ONUPAIOIIErocs Ha Ty XOP/LYy, & YeTBEPTOE — PABEHCTBO YIJIOB, O PAIOIIUXCST
wa ojny jyry P'A B Bimcanuom dersipexyrosbhnke P'FPA). Tlonydernnoe paBeHCTBO 3a-
BepIaeT JI0Ka3aTe/IbCTBO.

Bmopoe pewenue. OTMeTnM TOYKY KacaHUsl BIIMCAHHOM OKpyzKHOCTH co croponoit AC),
touky D. Tak kax TpeyrosbHuk papaobdeapennsiii, To DA = DC'. CienoBarenbHo, yTBEP-
JKIEHUe 33J1a4i paBHOCKILHO pasercrBy DP' = D). 3amerum, 4T0 4eThIPEXyTrOJIbLHIK
FPD() rapmoHnvecKnii, OCKOJIbKY KacaTeJbHble B Toukax F' u [ mepecekaloTcsi Ha ero
mnaronaan PQ. Suaqut, npoiinoe orHomienue Touek (F, P; D, Q) pasao —1. CripoekTu-
pyeMm 3Ty deTBepKy u3 Touku E na npsmyio AC. P nepeiger B P, (Q nepeiiner 8 QQ', D B
cebs1, F' B Geckoneuno ynajennyo Touky npsmoit AC. CienoBarebHO, TaK KaK JIBOHHOE

OTHOIIEHKE OCTaHeTCst rapMonudeckuM, D Oyner cepeaunoii P'Q)'.

4. Bepno i, 910 0060 TPEYTOILHUK TILJIOMAIN 3 MOYKHO TOKPBITH BBITYKJIBIM MHOI'O-

YIOJIbHUKOM ILIOMIAIN D, UMEIOIINM OCh CUMMETPUN !

Pewenue. Tlycts nam jan tpeyrosbauk ABC. He ymasisiss obiiHocTn 0603Ha4UM JI/TH-

il ero cropon BC, AC' u AB depe3 a > b > ¢ coorBercrBerHo. OT/IOXKIM Ha Jiyde

AB mouky D Takyio, uro AD = AC = b. Torna tpeyrosbank C'AD paBHOOeIPEHHBI,

a CJIeJI0BATeIbHO, MMEeEeT OCh CUMMETPUH (CepeINHHBIN TEePIeHINKY/ISIp K OCHOBAHUIO).

[Iposejiem u3 Touku C' Boicory C'H na cropony AB u oboznaunMm ee jiinny 4depe3 h. To-
h-c h-b Scap h-b 2 b

ria Sapc = —, a Scap = —. To ectb = . = —. AHAJIOIUYHO MOZKHO
2 2 SABC 2 h-c C

IOCTPOUTH PABHOOEIPEHHBIN TPEYTOJBLHUK ¢ BepiinHoit B Touke C' U JIByMsI CTOPOHAMH,

a
PaBHBIMI @, U ILIOMIAIbIO, IIPEBOCXOsIeil Sapc B 7 pa3. Ham ocrajioch nmoxkasarb, 4TO

a 5 b 3
1100 7 < 3 Jmbo — < 3 [Ipeamnonoxxum mporusHoe. Torma §b <anc< Sb' Orcroza
c

B

Fr /7 \\E
/

P’ A D C Q'
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5 3 8 8 5
§b <a<b+c<b+ gb = 56' [Torygaem mpoTuBopevne Tak, Kak = < 3

Crapinas jmura

1. Jlan mpsimoyrosibubIil Tpeyrosibank ABC ¢ npsmbeim yryiom C. Ha runorenyze AB
B@Q
ormeuena ee cepejauna M. Ha cropone C'B BblOpana Touka () Takasi, 9T0 — = 2.

QC
Hokaxkure, uro LZQAB = ZQMC.

Pewenue. Cm. puc. [ Ilycte A’ — Touka, cummerpuunas Touke A ornocurensno C. To-
rna BC — menuana B rpeyrosbinke AA'B. Tak Kak TouKa IepecedeHns] MeJIuaH JeJIUT
KayKJIylo 13 MejuaH B oTHomeHun 2 : 1, To () siBJIsSIeTCsI TOYKOM IepecevdeHusl MernaH
rpeyroabnuka AA'B. 3nauut, meguana A’M upoxomur uepes (). Tak kak mennana BC
SIBJISIETCSL OJHOBPEMEHHO 1 BLICOTOI, TO Tpeyroubiuk AA'B pasuobenpennniit. Crenosa-
renpno, ZQAB = LQA'B. CM — cpennss qunuga B Tpeyroabnuke AA B, a 3nauur,
napasuieasia A'C. Cunegosarennno, yron QA B pasen yriny QMC Kak HaKpecT Jiexka-

uit, 9. T. 1.

2. Brmcannast okpy2KHOCTb paBHOOeperHoro Tpeyrobinka ABC (AB = BC') kacaer-
cs1 ero 6okoBbix ctopoH BC' n AB B Toukax E u F. Yepes Touky A mpoBejeH BHyTpu
yria EAB nyd, 1nepecekaionuil BIUCAHHYIO OKPYKHOCThL B Toukax P u (). IIpsvbie EP

u EQ nepecekator npsamyio AC' B roukax P’ u Q. Jokazkure, uro P’A = Q'C.
Cwm. pemenne 3agaqn B Muameit jgurm.

3. Buyrpu rerpasupa ABCD BwiOpana npousBoJibHasi Touka P. ObozHaunM pajmyc
ONMMCaHHON cepbl 3TOro TeTpasapa depe3 R, a paccTosHue oT TOYKu P /10 1eHTpa 3Toi

cepnl yepe3 x. okaxkurte HepaBeHCTBaA

(R+z)-(R—2)? < PA-PB-PC-PD<(R+1)° (R— ).
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Pewenue. Iycrs nyan PA, PB, PC, PD nepecekaior onucannyio cdepy B Toukax A’
B’, C’", D' coorsercrsenno. ITo Teopeme o crenenn touku nmeem PA-PA' = PB-PB' =
PC-PC' = PD-PD' = R?— 2% Tax uro ecym, nanpumep, PA’ < PB, To yMHOXKas 9TO
HepaBeHcTBO Ha PA n HepaBencrBa Tpeyroibinka R —x < PC, R —x < PD nonyyaem
JIEBOE HEPABEHCTBO. AHAJIOIMYHO YCTAHOBUM IIpaBoe Hepasencrso, eciu PA" > PB.
Ob6osnaunm epes «, [, v, 6 yrusl ZOPA, ZOPB, ZOPC, ZOPD coorsercrBerno. Tpe-
yrosupuuku OPA’, OP B umeror napnl paBHbIX cTopon x u R, nupuuem R > x. Hecioxno
BIJIETH, YTO B 9TOM CJIydae, UYeM MeHbIIe YroJi, JIeXKAIINii MPOTUB CTOPOHBI JINHBI IR,
TeM OOJIbIIE TPEThsl CTOPOHA Tpeyroiabhuka. 3uaunt, PA" < PB eciau 1 TOJBLKO €Cyu
™ — « > (. Pestomupyst 3T HaOJIIOIEHNS [TOJIydaeM, YTO JOCTATOYHO CPeIu YIJIOB «, (3,
v, 0 HAWTHU JiBa ¢ CyMMOIT He MEHbIIIe T U JiBa ¢ CyMMOil He OoJIbIle 7.

PaccmorpuM 1m1ockocTh o, mpoxosinyio depe3 P neprenpukyssipao OP. Bee Toukn A,
B, C, D me MoryT JiezKaTh 10 OJIHY CTOPOHY OT Hee. Fcim mo KaxKylo CTOPOHY JIeXKaT
JIBe TOYKM, TO Tpedbyemoe o4eBuHO. IlycTh 110 0/iHY CTOPOHY JIEXKUT TOJBKO TouKa PA
(mampumep, 1o Ty ke, tae rouka O). Torma yros « octpslii, 3, 7y, 6 Tymbie. JJocrarodno
JI0Ka3aTh, 9TO OJUH W3 3TUX TYIBIX YIVIOB He OoJble m — . Ecam 3To He Tak, TO Bce
toukn B, C, D nexar B Konyce ¢ obpasytomeii PA’ u ocbio, uiaymieii mo mpoposzKeHuro

orpe3ska OP 3a touky P. Ho torja P He jiexkut BHYTpHU TeTpasjipa. [IporuBopeune.

4. Jlan nepaBuobejpennbiii Tpeyroabauk ABC. LlenTp BHeBIINCAHHOI OKPY?KHOCTH Tpe-
yToJIbHIKA, Kacatolieiicss cropoubl BC' TpeyrojibHuKa, 0003HaYUM 4depe3 [4, a TOUKY ee
KacaHUsi ¢ 3TOil cTopoHOir — depe3 Aj. Anasormano onpegenaum toukn Ig, 1o, By, Ch.
Jokazkure, 9T0 onmcaHHbIe OKPY2KHOCTH TpeyroabHuKoB Al A1, BIg By u CloCh nmeror

JIBE O0IIe TOYKIU.

Ilepsoe pewenue. IlpoBemem onmcanHyo OKPY:KHOCTH TpeyrosbaHuKa ABC. OTmernm
neatp I Bumcanuoit okpyxuoctu AABC u cepeauny ayru BC' onucanHOi OKpPY>KHO-
cru ANABC, ne cogepxameit rouky A, Touky A’. Torpa mo semme o tpesybue A’ ecthb
cepenuna orpeska [14. Bnaunt, A - 114 = 2IA - TA'. To ecrb crenens Touku I oTHO-
CUTEJIbHO onncanuoii okpyxkuoctu AAAl4 B 1Ba pasa 6oJible creneHn To9Ku I OTHO-
cUTeNIbHO onncanHoi okpyxuoctu AABC. Anasorndnoe MOyKHO cKa3aTb 1 PO JAPYIUe
OKPY?KHOCTHU U3 yCJIOBUsI. 3HAUNT, | NMeeT OJIMHAKOBYIO CTEIIeHb OTHOCUTEIHHO BCEX TPEX
okpy:kHocTeit. [IpoBesieM BHEIIHIOW OMCCEKTPHUCY yriia A 70 1mepecedeHust co CTOPOHOI
BC' B Touke L,4. Ananornuno onpejesnum touku Lp u Lo. Owm. puc. Bl Ormerum, aro
touku L4, L, Le nexkar Ha onnoit mpsmoii. Tak kak Al — 6uccekrpuca yria A, To yrou
LAAIj upsmvoit. CnegoBarenbio, Touku Lg, 14, A1 1 A jexxar Ha OJHON OKPYKHOCTH
¢ muamerpoM Ll AHaJIOrmaHOEe BEPHO U JJIsT APYTUX OKPYZKHOCTEH. SHAYHUT, EHTPHI

paccMaTpUBaEMbIX OKPYXKHOCTEH CyTh cepenabl oTpe3KoB [aL 4, IpLp, IcLco. Ho onn



JIeyKaT Ha npsaMoil ['aycca 4eThIpeXCTOpOHHNKA, 00pa30BAHHOIO BHEITHUMU OMCCEKTPUCaA-
Mmu Tpeyroiabanka ABC u npsiMoii, TpoxXosiieil Yepe3 OCHOBAHIS BHEITHIX OMCCEKTPIC.
A pas 1eHTpHI JeKaT Ha OJHOM IPsAMOIl, TO OO OKPYKHOCTH He NMEIOT PaInKaJbHOIO
IeHTpa, MO0 y HUX 00Ias pajukalibHas och. Ho, Tak Kak ecTh TOUKa, MMEIOIIas OJINHaAKO-
BYIO CTeIIeHb OTHOCHTEJILHO BCEX TPEX OKPYXKHOCTEM 1 JieKallasi BHYTPHU KaxKJI0i 13 9Tux
okpyzkHOcTeit (Ha xopaax Aly, Blg, Clc), T0o OKPY2KHOCTH UMEIOT OO0 PaUKAIbHY O
och 1 Bce ee nepecekaioT. CreoBaTeIbHO, UMEIOT JIBe O0Ire TOYKHU, 4. T. 1. Bmopoe pe-
werue. BocroabayeMest 10Ka3aTeIbcTBOM TOI'0, YTO paccMaTPUBaeMble OKPY2KHOCTU CYyTh
okpyzkHOCcTH ¢ guamerpamu Lals, Lplp, Lolo. Torna atn oKpy»KHOCTH UMEIOT OOIIne
TOYKN TpocTo 10 TeopeMe Ilmokkepa. JIpyrumu cjoBamu, BCe STH OKPYKHOCTH MMe-
10T ODIILYIO PaJKaIbHYI0 och — IpaMmyio Obepa cOOTBETCTBEHHOI'O YeThIPEXCTOPOHHIKA.

SHAYNT, UMEIOT JiBe O0IIe TOUKH.
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