IlaTas Bcepoccuiickada oauMImMajga mo reomerpun um. . @. IMlapeiruna
CeabpMmas ycTHasg oluMIOHNaja II0 'eOMeTpUHA

r. MockBa, 12 anpeas 2009 roga

Pemmenusa 3agaqa

8 — 9 kaacc

1. (Poavkaop) Ha pucynke msobpakeH mapaiiesorpaMM U OTMeYeHaA
TouKa P mepecedenus ero amarosauen. IIposeaure wepes P mpsamyio Tax, P
9TOOBI OHA pa3buIa mapasIeorpaMM Ha IBe YacTH, U3 KOTOPBIX MOXKHO CJIO-
XKHUTHh poMO.

Pewenne. [lycte ABC'D — namubin mapaJrerorpaMM, P — TodUKa IepecedeHns ero Iuaro-
Hagaen. Ormerum Ha cropoHax BC m AD Toukm X m Y Tak, Kak IOKa3aHO Ha pUCYHKe la, Z —
OCHOBaHHUE MEePIeHINKY.IApa, OMyIIeHHoro u3 Toukn X Ha npamyi AD. [IpuMmeHuB mis Tpeyrogb-
nuka XY Z teopemy Iludaropa, noryanm, aro XY = /32 +42 =5= BC = BX + XC'. Torga u3
1eTbipexyroibHukoB ABXY u Y XCD moxuO croxutsh pomb A B XY.

B, | B X C

p

A, A v D 7

Puc. la Puc. 16

Ommemum, wmo makxas NPAMaS CYwecmsyem 0as 4100020 napaiiesozpamma. Jeticmsumenbro,
nycmy 6 napaaiesozpamme ABCD AB < BC u LZABC — wne ocmpwidi (em. puc. 16). Tozda cy-
wecmeyem ompesok XY ¢ konyamu na cmoponar BC u AD, pasuwiti BC. [as mozo, umobwvl e2o

1
nocmpoumv, docmamoyuro nNPo8ecmy OKPYHCHOCMb ¢ PaAdUyYcom, Pa6HbIM EBC’ U YEHMPOM 6 MouKe
P. Ona nepeceuem ompezorx BC' zomsa 6v1 6 0010t mouke, nockoavky paccmosnue om mouku P do

1 1 1
npamoti BC we 6oavuie, uem iAB’ m. e. ne boavuie, uem §BC’, a PC > §BC’.

2. (FO. Baunxos) KBagpar u OpAMOYrOAbHUK OJUHAKOBOI'O II€PUMETPA MMEIOT OOIIMU YO
[lokaxkure, 9TO TOYKA MEPECEICHNUA UATOHAJEH MPAMOYTOJIBHUKA JEXKUT HA JUATOHAJIN KBaIpPaTa.

Pewmenmne. Ilepswviii cnoco6. Ilycte ABCD u AB{C1D; — naHubie B, )
KBA/IPAT U NPAMOYTOJBHUK (CM. PHC. 2a). 3aMeTHUM, YTO TOCTATOIHO OYy-
IeT mokKasaTh, 9T0o To4uka () — cepeauna orpeska By D paBHOyxaIe€HA OT Bl \ K c
npaveix AB u BC. U3 ycaosusa crenyer, uro AB;+ ADy = AB+ AD, To ]

ectb BBy = DD;. llyctb OM u OK — nepnesuKy.asaphl, ONYIIeHHbIE Ha M¢—4O
cropousl AB u BC' cOOTBETCTBEHHO.

1
Torga OM = EADl’ KaK CpeaHasa JuHuA Tpeyroabuuka AByD;, a

OK = %ABl — BB;. YuntnBas, uro BBy = DD, u AD = AB, noay4um: A D, D
OK = %ABI _ BB, = %(AB + BB,) — BB, = %ADl. To ects O aexut Puc. 2a
Ha nuaronaiu BD kBagpata ABCD. y

Bmopoti cnoco6. Beibepem gekapToBy cucTeMy KOOPAMHAT TaK, YTOOBL B, (0;b) C1(a;b)
oo6mas Bepmmua A kBagpara ABC'D u npamoyroasauka AB;CyD; 6wL1a
HAIaJI0M KOOPJIMHAT, & 00e (pUrypsl Jexain B | KOOpJIMHATHOW TeTBep- B ¢
tu (eMm. puc. 26). Torga By(0;b), Ci(a;b), Di(a;0). Touka O nepecedenus Yo
IUaroHaJen MPAMOYTOJbHUKA MUMEeT KOOPIMHATEHI (%; 5). I[Ipamas BD
3ajgaercsa ypaBaenuneMm x + y = c. [lo ycaosuio 2(a + b) = 4e¢, rae ¢ — cro-
pOHA KBapaTa, TO eCTh ¢ = g+g. CaemoBarensno, npsamas BD comepxut A D1 (a;0) D T

TouKy O. Puc. 26



3. (4. Ilpoxonenro) B rpeyroabuuke ABC' AA; u BBy — BoicoThl. Ha cTopone AB BBIOPAHBI
rouku M u K rak, uro B K||BC u A;M||AC. lokaxwure, aro yroa AA; K pasen yray BBy M.

Pemenwne. [lockoavky LZAA|B = ZAB;B = 90°, TO 9eTHIPeXyrOIbHUK

ABA;B; — Buucaunsiu. CregoBareabno, ZABC + ZAB{A; = 180°, orkyna A
LABC = ZA;B,C. Tak xak A M||AC, o LA B,C = ZM A, B;. Auanornd- K/ A
HO, u3 TOro, uro K B;||BC, noxyunm, uro LZAK B, = ZABC. CaegoBaTens- MA % '
HO, YeThIipexyroabuuk M K Ay By — suucauubiu. Torqa /K B\M = /KA M.

3 napapiesHOCTH IPAMBIX ¥ PABEHCTBA BINCAHHLIX YIVIOB B Y€ THLIPEXYTOIb-

wuke ABA, B, noaywum, wro /MA,A = /A AB, = /B,BA, = /KB,B. B ¢
Caenosareavno, /BBi1M = /BB1K + /ZKBIM = /MAA+ ZKA M = Puc. 3

B cayuae, xoeda mouxu M u K pacnoaazaromes na cmopone AB 8 dpyeom nopadke, pewenue
AHAAOUUHO, MOALKO UCKOMDLE Y2Abl ABAAOMCA HE CYMMOU PACCMOMPEHHBIT Y2A08, G UT PA3HOCMBIO.

4. (Poavkaop) IocTponTe TPEyrOILHUK MO CTOPOHE, PAJUYCY BIMCAHHON OKPYKHOCTHU U Da,Iu-
YCY BHEBIMCAHHOU OKDYKHOCTH, KACAIOMIENCS DTON CTOPOHBL. (Hccaedosanue nposodums we mpebdy-
emca.)

Pemenwne. [Ipeamonoxnm, aro uckomen Tpeyroasauk ABC moctpoen. Bygem camrarsh, 910
m3BeCTHa IauHa cTOPOHBI AC' ¥ paamMychl OKPYKHOCTEN, KOTOPHIE €€ KaCaITCA.

[Iycte K, L w N — TOYKHN KacaHWs BONMCAHHOU OKpYy:xkHOCTEH co cropoHamu AC, AB u BC
coOTBeTCTBEHHO (cM. puc. 4a), Touku M, P u T — TOYKN KACAHUS BHEBIUCAHHOU OKPYKHOCTH CO
npaymeivun AC', AB u BC' cOOTBETCTBEHHO.

Ilepswiii cnocob. Moxaxem, auro NT = AC. [lencTBUTEIBbHO, M3 PABEHCTBA OTPE3KOB KACATEIb-
ubix creayer, yro AK = AL, BL = BN, CK = CN, orkyga AC = p — BN (p — noaynepumeTp
rpeyroabuuka ABC). Kpome Ttoro, BP = BT u BP + BT = AB + AM + BC + CM, orkyna
BT = p. Ho Ttorga NT = p — BN, To ectb, AC = NT.

Orcioga BHITEKaeT crmocod mocTpoenus Tpeyroabanka ABC: mposegeM mpsamyio [, Ha KOTOPOU
oraoxkum orpe3ok NT', paBabiil ganHomy (cM. puc. 4a). [locTpoum OKpyKHOCTH € JaHHBIMU DaIuny-
camu, Kacaoumecs npsamon | B roukax N u T (1examue B OJHON MOJIYILIOCKOCTH OTHOCUTEIBHO [).
3aTeM MoCTPOUM OOIIYI0 BHYTPEHHIOI W BTOPYIO OOIIYIO BHEITHIOK KACATEJIbHBIE K DTUM OKPYK-
HocTAM. Torma BepIIMHBI TPEYTOJbHUKA PACIONOXKEHBI B TOYKAX MOMAPHOTO MepPecevdeHus TAHHBIX
MPAMBIX.

Jamemum, wmo HaAUNUE Y DAHHbIT OKPYHCHOCMET J8YT 00UWUL BHYMPEHHUT KACAMEALHBIT He B.AU-
AEM KA KOAUNECNEO Pewenuli 3a0aut, NoCKoAbKY IMU KACAMEALHBIE CUMMEMPUUHDL OMHOCUMEALHO
obuccexkmpucol yeaa B.

Puc. 4a Puc. 46

Bmopoii cnoco6. Ilycts I u I, — UeHTPH BIMCAHHON ¥ BHEBIMCAHHOU OKPYXKHOCTH, I' U T) —
ux paguycsl (cMm. puc. 46). Torga Touxku [ u [, 1exaT Ha OJHOW MpAMOU — GUCCeKTpuce yriaa B.

B
CarenoBaTeabHo, tg - = é = % W3 moxasamuoro Beimie caenyer, uto BL = p — AC, BP = p.
AC -1y Q_T_b_rb_r

r _r—bOTK ap= ut
p—AC  p’ yaap = TR —T & 2 p  AC

YO, PAaBHBIN — » & CIEI0BATEIBbHO, H yTOI, paBHBIN yriay B.

/B
To ectn, . 3uas tg 5+ MBI MOXKEM LOCTDOUTE



Orcioga BeITEKaeT creayoommun cnocod mocrpoenus. [locTpoum yroa, pasabiu yray B, n Bouiem
B HEI'O OKPYXKHOCTHU C TaHHBIME paauyCaMu. 3aTeM IpoBeaeM OOy BHYTPEHHIOK KacaTeJIbHYIO K
STUM OKPYXKHOCTAM.

5. (b. ®penkun) B HEKOTOPOU TOUKe KPYIUWIOrO OCTPOBA pammycoM 1 KM 3apeiT kaamx. Ha Ge-
pery ocTpoBa CTOUT MaTeMaTUK C MPUOOPOM, KOTODPBIU YKA3BIBACT HAIPABJICHWE HA KA, KOTIA
paccroauue 1m0 kaaga we npesocxoauT 500 M. Kpome Toro, y maremarmka ecTh KapTa OCTPOBA,
Ha KOTOpOfI OH MOXET CpI/IKCI/IpOBaT]) BC€ CBOU MepeMelIeHnA, BBEIIIOJTHATL U3MEPDEHUA U IreoOMeTpuie-
ckue mocTpoeHuda. MaTeMaTuK yTBEPKIAaeT, 9TO V¥ HETO eCThb alrOPUTM, KaK T006paThCa M0 KA A,
npouada MeHbie 4 kM. MoxeT 1 5T0 OBITH IpaBaou’

OTBeT: 1a, MOXET.

Pemenwne. [lycrs O — menTp ocrpoBa, A — Toduka crapra, w —
OKPYXKHOCTH ¢ meaTpoM B Touke O u pammycom 500 m, [} u [ — Kaca-
TelbHBE K W, mapanienbusie OA (eM. puc. 5).

[lokaxkeMm, ITO MOXKHO MOJYYWTH CATCHAI MpUOOpA, MPOUISI MeHee

3,5 KM, oTKyaa caexyer orser. Hyxuo npoutn 500 M 10 HAIpaBICHUIO K q‘
LEHTPY OCTPOBA, a 3aTEeM UITH 110 OKPYKHOCTH w. Ecau Mbl HE TOMY M- ' {

————

JU CUTHAJA, MOKA ABUTAJUCH K IEHTPY OCTPOBA, TO €r0 HET B 3allITPU-
XOBAHHOW 00JAaCTH, CI€I0BATEIBHO, €0 HEeT W BHYTPU KPUBOJUHEUHOTO B
Tpeyroapauka O BC. [IBurasch u3 To4ku X B TOUYKY Y M0 6OJIBIIEH IyTe A
OKPYXKHOCTHU W MBI TADAHTUPOBAHHO TMOJYYUM CUT'HAJ, TOCKOJIBKY Oy YT Puc. 5
OXBaveHBI BCE TOYKU OCTPOBA.

Tax xax Tpeyrompauk OBC — pasaoctopounun, To ZBOA = 30°, cieqoBaTeabHO, O MAJIOU

C

o 11 o 11
OKPYXKHOCTH MBI TPOUIeM He HoJiee 5+ TO €CTh, BCETO OymeT mpouaeHo He OoJee, deM o7 +0,5 <
3,9 KM.

6. (II. Kowcesnuros) PUKCUPOBAHBL JBe OKPYKHOCTH W1 U Ws, OJHA UX BHEIIHS KAcaTelbHas
| m omHA WX BHYTpeHHsAS KacaTeabHas m. Ha mpsamon m BeiOmpaeTcsa Todka X, a Ha OpaMon [
cTpoATcAa ToUku Y u Z Tak, 4To XY m X Z KacamoTca wy 1 Wy COOTBETCTBEHHO, & TPEYTOTbHUK X Y 7
COMEPKUT OKPYKHOCTH W U Wy. [JoKax)nTe, 9T0 NEHTPHI OKPYKHOCTEN, BINCAHHBIX B TPEYTOJbHUKN
XY 7, nexar Ha OTHOU MPIMOU.

Pemtenwne. /JokaxeMm, 9TO ToUKa S KacaHUA OK-
PYXHOCTH, BINCAHHOU B TpeyroabHuk XY Z co cTO-
ponou Y Z ue 3aBucut oT BeiOOpa Toukm X . Tak kak
To4uKa ) — puKcupoBaHa, TO MJII DTOTO AOCTATOY-
HO J0Ka3aTh, UYTO (PUKCUPOBAHA MINHA OTpe3ka DS.
B pemenun 6ymeM HECKOIBKO pa3 MCIOJIL30BATH W3-
BECTHBIN (PAKT:

ITyemyv oxpyscrocmyv, 8nUCAHHAA 8 MPEY20AbHUK
ABC, xacaemeca cmopon BC, AC u AB 6 moukaz
Ay, By u C7 coomsememsenno. Toeda AB, = p —
—BC, 2de p — noaynepumemp mpeyzoavnura ABC.

Urak, DS =YS—-YD = (pyy, —XZ)—(pyy, —XL) = (Pyyy —Pxy.) +(XL—XZ) (cm. puc. 6).

1
[Ipeo6pasyeM pasHOCTH MOIYHEPUMETPOB OTACABHO: Py, — Dyy, = §(XZ+ ZL—-XL)= E(P

xXzL
_QXL) = Pxzs —XL. Torga (pXYZ _pXYL)+(XL_XZ) = Pxzs _XL+(XL_XZ) = Pxzs —X7 =
= LK. Urak, DS = LK, npuiem touku L u K — ¢ukcuposBansl. To ecTh pukcupoBana ToIka S,
a 3HAYHUT [EeHTPHI OKPYKHOCTEN, BINCAHHBIX B TPeyroabHUK XY 7, IexaT Ha IPAMOU, IPOXOIAIIen

qepes S M mepHeHIuKyIapHon Y 7.

Puc. 6

Bepen caedyrowui garxm (asmop — Heopy Pedoposuy Hlapvizun, uz 3adayw Copocoscrus oaum-
nuad): mouku S, L u yenmpvl 0auubls 0KpyHCHOCMED AeHcam Ha 00HOT OKPYICHOCTNU, U3 Ye20 Mak-
sce caedyem pewenue dannoti 3adaui.

Marepunaasr noagrorosmwian: A. Banukos, FO. Baunuakos, A. I'opckas, A. 3acrasckun, II. Ko-
xKeBHUKOB, /. IIpokonenko, B. ®penkun.
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10 — 11 kJaacc

1. (A. Axonan) CyuiecTByIOT M JBa TAKAX YeTHIPEXYTOJbHUKA, By
ITO CTOPOHBI HEPBOTO MEHBIIE COOTBETCTBYIOMEX CTOPOH BTOPOTLO, a
COOTBETCTBYIONIME THATOHAIN GOJIbIIe? /D\

OTBeT: 1a, CyIIECTBYIOT. / \

Pemenne. Hanpumep, paccmorpum kBagpar ABCD u dersipex-
yroimeauk A; B1Ch D1, pacnoloXeHHbIe TaK, KaK MOKA3aHO HA PUCYHKE
1. Torga maumHa guaroHaJen KBajpaTa paBHa 4, a IJWHBI JUATOHAJEH 4
qerpipexyroibauka A;B;C1 D, paBubl 2. Kpome TOro, mImHBI COOT- A G
BETCTBYIOIINX CTOPOH YeThIpexyroabauka A B;Ci D, 6oabire cooTBeT-
CTBYIOIIUX CTOPOH KBaApaTa, MOCKOIbKY A1D; = C1D; = 12+ 32 = D
=+10>2V2=AD=CDu A B, = BiC, > A,D, > AB = BC. |

Mooicno doxazamo, wmo we cyu,ecmsyem binyYKAbLL Uemblpery2oab- Puc. 1
HUK08, YOOBAETNBOPAOUUL YCAOBUI 3A00UL.

2. (0. Baunkos) Tpanemus ABCD u mnapaniesorpamm M BDK
PaCIOJOXKEHBI TaK, 9TO0 CTOPOHBI IapaJaeJorpaMMa apaJleabHbl A~
roHanAM Tpamenuu (cM. puc.). [JoKaxuTe, 9TO ILIOMALL CEPOR YACTH
paBHA CyMMe ILIOIIATeN I€PHBIX TaCTeH.

CP

Pemenne. 3amernm, 9TO yTBEpXKIeHUE 33049 PABHOCUIBLHO Pa-
BeHCTBY miomagern TpeyroabaukoB KMD u AKC (cMm. puc. 2). Tax A D
kak AC||KD, to AK DC — Tpamnenus, cIefoBaTeIbHO, Saxc = Sapc-

Amnanornuno, B Tpanenmuu ABCD: Sipc = Saps. B To xe Bpems, I

SADB = ESMBDK = SKMD- Yo n TpeGOBaJIOCB. Puc. 2

3. (B. IIpomacos) B ocrpoyroasaom Tpeyroasuuke ABC nposeie- B
ubl BeICOTHI AA; m BB;. [lokaxuTe, 9T0 NePHEHIUKY.IAD, OMYIIeHHBINT
73 TOYKU KACAHWA BOUCAHHOU OKPYXKHOCTH cO cTopoHou BC Ha mps-
Myto AC', TpOXOIUT Wepe3 MeHTP BIUCAHHOW OKPYXKHOCTH TPEyTrOJbHMI-
Ka Achl.

Pewmenmne. [Iycte K u M — TOYKM KacaHUsA BIMCAHHOU OKPYiK-
moctu Tpeyroabauka ABC co croponavmu AC' u BC' cOOTBETCTBEHHO,
I — uenTp Boucanuou OKpyx)HOCTU, ) — TOYKA HEPECEICHUS TEPIICH-
aukyasapa ML w npamon IC (cm. puc. 3). Jokaxem, uro O — uenTp Puc. 3
BIUCAHHOU OKPYXKHOCTH Tpeyroabauka A;BiC. [ljag 5TOoro 1ocTaTovHo A0Ka3aTh, 9TO IJIWHA OT-
peska OL paBHa pauycy 5TOU OKpyxkKHOCTHU. U3 momobusa mpAMOyroabHEIX Tpeyroabuukos COL u

CIK caenyer, 910 OL _ ——. IMockombky CK = CM n oL _ cos ZC', to OL = IK - cos ZC.
IK CK cCM

Ucnonb3ys ToT dakt, aro Tpeyroabuuk Ay B;C momoben Tpeyroabauky ABC' ¢ xosddumueHToM
k = cos ZC', noaxyaum Tpebyemoe.

A BiK L C

C nomowpro Ppaxma, dokasannozo 6 amot 3adaue, MoxHcHo pewumsb mpyonyo 3adauy 11.5 ¢ Mo-
ck08CKol mamemamuueckot oaumnuado, 2002 2oda. 2Keaarwwum nodpobree pazobpamocs ¢ dannot
Kowempykuyuet npedaazaem o6pamumuvcs k cepuu 3aday « Tpu 3a2adounbie mouky 8 mpey20abHuKey,
npedaazaswetica na XIV xoupepenyuu Typrupa 2opodos.

4. (/1. Tepewun) Ha megmanax TpeyroibHUKa KaK HA JUAMETDPAX IOCTPOEHBI TPU OKPYKHOCTH.
WsBecTHO, 9TO OHU momapHO mepecekaiorca. [Iycrs C7 — Goaee yganennas oT Bepmmuabl C' TOYKa,
mepecevdeHns OKPYKHOCTEN, TOCTPOeHHBIX Ha Meauanax AM; u BM,. Touku A, u By onpenensiorcs
anagorunvuo. /[loxaxure, aro npamere AA;, BB; u C'C| mepecekawTCs B OJHOU TOYKE.



Pemienne. PaccMoTpuM OKpYKHOCTH, TOCTPOEHHBIE KAaK HA, TUa-
MeTpax Ha Mexumanax AM; u BMs tpeyroasuuka ABC. Ilycrs C
u Cy — TOYKH TepecedeHns dTuX OKpyxHocTen (cMm. puc. 4). [Toka-
xkeM, uTo C, Cy m C' Jexar Ha OJHOU IPAMOU, COMEPKAIICN BHICOTY
TPeyroJbHUKA.

[Tycte Hy u Hy — TOYKM mepecevdeHus TUX OKPYKHOCTEN CO CTO-
ponamu BC' u AC tpeyroabuuka. Torga ZAH M, = ZBHyM, =
= 90°, MOCKOJbKY OHM ONMPAIOTCA Ha auameTpsl. 1o ectb, AH, u
BH; — BuicoTsl Tpeyroabuuka ABC. [lokaxewm, aro CM; - CH; =

= CM, - CH,. [eucrBurensno, Tpeyroabauku CAB u CHyHy no- Puc. 4

6 CH,  AC _ 3AC  CM, T 6 o o
TOOHBI, CJI€I0BATEIBHO, CH, — BC 15~ o’ aKuM 00pa3oM, IO CBOUCTBY CEKYIen K
okpyxuoctu, Touku C1, Co u C nexar wa omguou npavon. Tak kak C1Cy — obmas xopga IBYX

OKPYXKHOCTEH, TO OHA IMEPIeHIUKYIAPHA JUHUKM LIEHTPOB, TO €CTh, OTPe3Ky K L, coeIumHAIOIeMY
cepenunsl Meguan AM; u BM,. llockoasky K L||AB, To C1Cy 1 AB, caegosatennno, npsamas C'Cy
CONEPKAT BHICOTY TPEYTOJbHUKA.

Tak Kak BBICOTHI TpPEYTOJbHUKA MEPECeKarTCAa B OJHOU TOYKe, TO YTBEpKACHUE 3a0a49d TOKAa-
34HO.

Boszmoocno maxxce peuwenue, ochosanmoe wa mom, umo npamvie AA;, BB, u CCy asasawomes
PAOUKAADHBLMU OCAMU DACCMATNPUEAEMBLE OKPYHCHOCMET.

5. (Bap6y Bepuany, Pymvinus) [Jokaxure, 9T0 y I0O0T0 BHIMYKION0 MHOIOIPAHHUKA HAWIYTCA
Tpu pebpa, U3 KOTOPHIX MOXKHO COCTABUTHL TPEYTOJbHUK.

Pemenne. Aqzeopauuecran aemma. Ilycts x1, o, ..., T, — TOJOKUTEIHHBIE TUCTIA TAKUE, ITO
T1 < T2, Tiog +x; L Xy Aaa Beex = 3, 4, ..., n. Torga z;, +...+x;, < 2, 414 100X UHICKCOB
1< << ... <, <n—2.

Hoxazameavcmao. [locTaTov9HO 10Ka3aTh, 9TO Ty + ...+ Tp_o < Tp,. Eciu n 9€THO, TO

(1131—|—.Z'2)+(£E3+.’L‘4)+...+($n_3+l'n_2)<2’I3+1‘5+...+[L‘n_1<
S(@a+ms)+rr+ .o+ w0 < (@ +a7) F29+ ..+ 7,1 < S T2+ Tpog < Ty

Ecan n weuéruo, 10 (x1 + 29) + (r3+x4) + ... + (Xpa + Tp3) + Tpo < Tpq + Tp_o < Ty. Jlemma
TOKa3aHa.

[IycTh Tenmepb peGpa MHOTOTpaHHUKA UMEIOT TJIWHBI Ty < To < ... < T,. ECIum HET TpeyroJab-
HUKOB U3 Tpex pebep, 10 T < Ty < T3 < ... < &, (MHAYe 0pU T; = T;y1 OTPE3KU Ty, Tj, Tit]
00pa3yioT paBHOOEAPEHHBIN TPEYrOABHUK) W T;_1 + T; < Ty Upw i = 3, ..., n. Paccmorpum jaBe

CMEeXKHBIe TPaHu, HMeolue o01ee pedpo &,,. SamulneM HepaBeHCTBa Aad IIuH pebep B 3TUX I'PAHAX:
Tip +Tjy + oo Ty > Ty Ty Ty T, > T, TR Gy < g <L <, J1 < ... < Jpe O memme
ik = Jp = n — 1. DTO O3HaYaET, ITO pacCMaTPHUBaeMble IDAHI HMEIOT ellle OTHO obiee pedpo —
ZTp—1. IIpoTuBOpetne.

Ommemum, umo ymeeprucdenue 3a0a4u 6EPHO U 04 HEBLINYKAO20 MHO202DAHHUKA.

6. (fO. Baunkos) K 1ByM OKPYKHOCTAM w1 U Wa, EepeceKalommmesa B Toukax A u B, nposegena
ux obmas kacareiabas CD (C'u D — TOYKE KacaHUSA COOTBETCTBEHHO, TOYKA B Giumxke K mps-
mon C'D, gem A). lpsamas, npoxoasamas depes A, BTOPUYIHO mepecekaeT wy U wy B Toukax K u L
coorBeTcTBeHHO (A Jexut mexay K u L). Iipavbie KC u LD nepecekatorcs B Touke P. [Tokaxu-
re, uro PB — cumenuana tpeyroabauka K PL (npamas, cummempuunas meduane 0mrocumesbto
buccexmpucht).

Pemenne. 3amernuM, uTo Tpeyroabauk AC'D momoGen Tpeyroabauky PK L. [lencTBUTEILHO,
LACD = ZAKC kax yroa mexay kacarteabuon u xoppou. Auanoruauno, ZCDA = ZDLA. Kpome
TOr0, U3 CBOMCTBA KacaTeILHON U CeKyIen cieqyer, 94ro npamas A B nepecekaer C'D B ero cepeaune,
TO €CTb, COJEPXKUT Meauany Tpeyroabuuka ACD.

[lajsee MOKHO PacCyk/IaTh PA3HBIMHU CIIOCOOAMU.

Ilepeviti cnoco6. 3ametum, uro /DCB = /PKB, /CDB = /PLB. Toraga npu mpeo6pa-
30BaHUN MOA00Us, nepeBogsamem TpeyroabHuk ACD B Tpeyroapuuk PK L Touxka B mepeuger B



B’ — usoronaasHO conpskenHyio B oraocuTensHo Tpeyroabauka PK L (npo u3oroHaasHoe Conps-
JKeHIMe MOXKHO IpPOYUTATh, HampuMmep, B KHmKKax B.B. [Ipacoros «3adauu no naanumempuuy mim
A.T. Makuies «Iaemenmu 2eomempuu mpeyzoavhuray). Torga npamas PB' cogepkuT MeIuaHy
Tpeyroabauka PK L, a npamas PB — cuMmenuaHa.

Bmopoii cnocob. [okaxem BCIOMOTAaTeNbHOE YTBEPXK ICHUE.

Touku P, C', B u D nexaT Ha O4HON OKPYXHOCTH, paAuyC KOTOPOWU paBeH paauyCy OKPY>XXHOCTH,
onucanHomn okono Tpeyronshuka AC'D. [euctBurensuno, LABC = 180° — ZAKC, ZABD = 180° —
ZALD, to ZCBD = 180° — ZC'PD, to ects Touku P, C', B u D J1exaT Ha OJHOU OKPYKHOCTH.
PasencTso paguycos caegyer u3 pasercTsa yrios CAD u CPD.

Teneps mepenieM HEMOCPEACTBEHHO K TOKA3ATEJAbCTBY YTBEPK ICHUSA 34 TATH.

P

Puc. 5

Omrpasum Tpeyroabauk AC'D orHOocuTenbHO TOYKU S — cepeaunnl orpeska C'D. Torga Touka A
nepeneT B TOUKy X , JIEKAIILY0 Ha OMUCAHHOU OKPY)kHOCTH Tpeyroabruka C'PD (cM. BcnoMorare/b-
Hoe yTBepxkaenue). [Iycrs O — uenTp onmcanHon okpyxkuoctu Tpeyroasauka CPD, ZXOP = a.

Paccvorpum nmoBopot ¢ neaTpom O, nmpu KoTopoM Touka X mepexoauT B Touky P. [lycTs mpum

1
stoM C nepexoaut B Cy, a D — B Dy. Torga LC,PC = ZDPD = SO Torma mpu moBoOpoTE C TEeH-
1 o
TpoMm B TouKe P u yriom 5@ TOUKH Ci u Dy nepeungyr B Touku Cy 1 Dy COOTBETCTBEHHO, JeXKAIIINe
o 1
Ha npAMBIX PC u PD. IlocKOIbKYy KOMIO3WUIIMEN TAHHBIX MOBOPOTOB HA YIILI (v U 5@ B TPOTHBO-

MTOJIOXKHBIX HAMpaBIeHUAX OymIeT ABIATHCA MOBOPOT Ha YIOT %a, u /XBP = %a, TOo mpamasa X B,
comepxkarasa Meauany Tpeyroabauka X CD mepenger B mpavmylo PB, comepikaliyio MeiuaHy Tpe-
yroapauka PCyD,. Utak, Tpeyroasauku PDyCy n PK L nog0o0HBI U IO-Pa3HOMY OPUEHTUDOBAHEL.
CaenoBarenbno, npamas PB, cogepxaiiyio meaunany Tpeyroiabauka PCyDsy, conepxuT cuMeanany
Tpeyroabauka PK L.

Jamemum, umo 6mopoti cnocob pewenus ecmob NoOWa206a4 PEAAUZAYUS NPEoOPa3068aHUL T0J0-
oua, onucanno20 6 nepsom cnocobe. Ommemum maxxce, umo ymeeprcoenue 3a0a4U BePHO NPU
A000M 83aUMHOM Pacnosoxcenuu movek A, K u L.

Marepuanasr nogrorouau: A. Akonsn, A. Baunkos, FO. Bauakos, A. Topckas, A. 3acrias-
ckun, [1. Koxesuukos, /I. [Ipoxonenko, /. Tepemnsn.



