Yactp 16. Teopema cunycoB

Teopema cunycoB. [lycmo a, b, ¢ — cmoporer mpeyeorvruxa; «, B, y — npomusosexcauyue um yaael; R — paduyc
a b c 9R

onucanHoli okpyscnocmu. Toeda — =— =— =
sina  sinf  siny

16.1. bokoBasi cTopoHa paBHOOGEIPEHHOIO TPEYrOJIbHUKA paBHA 2, a yroJ Npu BepiuuHe pased 120°. Haiinute nuamerp
OTICAHHOH OKPY*KHOCTH.

16.2. Haiinute pamguMyc OKpY»KHOCTH, OIHCAHHOH OKOJIO TPEYroJbHHKA CO CTOPOHAMH O W 8 W yIVIOM MeXIy HHUMH,
paBHBIM 60°.

16.3. Haiinure pamuyc OKpYKHOCTH, ONMCAHHOH OKOJIO TPEyroJibHHKa CO CTOPOHAMH, paBHBIMH a, @ W b.

16.4. Tlog xakuMm yrjioMm BuIHA M3 TOYEK OKPYKHOCTH XOpJa, paBHasi pajuycy?

16.5. lan tpeyroashuk ABC, B kotopom AC =2, BC=1, £ABC = 45°. Haiiymure yron BAC.

16.6. Haiinute rHmoTeHy3y MNpsIMOYrOJbHOTO TPEYrOJbHHKA C OCTPBIM yIyioM, paBHbIM 30°, eciad H3BECTHO, 4YTO
OHCCeKTpUCa, TIPOBEAEHHAsT M3 BEPIUHHBI MPSMOro yIya, paBHa a.

16.7. Haiinure pamuyc OKpYyKHOCTH, OMHMCAHHOH OKOJIO TPEeyroJibHMKa CO CTOPOHaMH, paBHbiMH 13, 14, 15.

16.8. bokoBass cropoHa paBHOOOKOH Tpaneudd paBHA a, CPEIHss JHUHUA paBHAa b, a OAWH YIJOB MpH Oo0JblleM
ocHoBaHMH paBeH 30°. Hatimure paauyc OKpY:KHOCTH, ONHCAHHOH OKOJIO 3TOH TpameluH.

16.9. B tpeyrosburke ABC usBectHo, uto £A=a, £C=p8, AB=a; AD — Guccekrpuca. Haiaure BD.

16.10. OcHoBaHnusi paBHOGOKOH Tpamelu paBHbl 9 u 21, BbicoTa paBHa 8. Halimute pamvyc OKpY»KHOCTH, OMHCAHHOH
OKOJIO TpAaTelrH.

16.11. IIpsmasi, nepecekarolasi OCHOBaHHE PABHOOEIPEHHOTO TPEYroJbHHKA M TPOXOAsllasi yepe3 MPOTHBOIOJIOKHYIO
BEpILHHY, JEJUT 3TOT TPEYroJbHUK Ha JIBa. JI0KaXKUTe, 4TO PajlyChl OKPY2KHOCTEH, OMUCAHHBIX OKOJIO 3THX TPEYrOJbLHUKOB,
paBHBI.

16.12. C momoIpio TeopeMbl CHHYCOB JOKa)KUTe, YTO OHMCCEKTPHUCA TPEYTOJbHHKA JAEJUT €ro CTOPOHY Ha OTpPEe3KH,
NPOTOPIMOHAJbHbIE JBYM JPYTHM CTOPOHAM.

16.13. B Tpeyro/ibHHKe H3BECTHBI CTOPOHA @ U ABA NpUJeXKALIUX K Hell yrya 8 u y. Haijmure GuccekTpucy, npoBenéHHyo
U3 BepIUIUHbI TPETbEro yrJa.

16.14. Meanana AM tpeyronbiuka ABC paBHa m u oGpasyer co cropoHamu AB u AC yruibl, paBHble o u 8
COOTBETCTBeHHO. Haiimure 3TH CTOPOHHI.

16.15. Ian tpeyrosbnuk ABC, B kotopom £A=a, «B=[. Ha cropone AB B3sita Touka D, a na cropone AC —
touka M, npuuém CD — Guccekrpuca tpeyrosbuuka ABC, DM | BC u AM = a. Haiinure CM.

16.16. Yrubl TpeyrosibHHKa paBHbl @, 8 W y, a nepumerp pasen P. Haiinure CTOPOHBI TpeyroJbHHKA.

16.17. Onmna w3 GOKOBBIX CTOPOH Tpamelun obpasyeT ¢ OOJBIIMM OCHOBAaHHEM YTOJI, PaBHBIH &, a BTopas paBHA a
1 00pasyeT C MeHbIIHM OCHOBaHHEM YroJ, paBHblil 8. HaiinuTe cpeiHioo JIMHHMIO TpamnelllH, eC/lH MeHbllee OCHOBAaHHE
paBHO b.

16.18. B kpyre pamauyca 12 xopma AB paBHa 6, a xopna BC paBua 4. Hatinure xopay, coemunstioniyo koHubl ayru AC.

16.19. OcHoBanus Tpaneuud paBHbl 4 u 16. Halinure pamuycbl OKpy)KHOCTEH, BMHCAHHOH B Tpameluio M OMHCAHHOU
OKOJIO Heé, eCJIM H3BECTHO, YTO 3TH OKPYKHOCTH CYyLIECTBYIOT.

16.20. Ha cropone AB tpeyrosbiHuka ABC BO BHEIIHIOI CTOPOHY TOCTPOEH PaBHOCTOPOHHHI TpeyrosbHUK. Hatute
paccTosiHe MeXKIy ero LeHTpoM H BepiuuHoi C, eciu AB=c u «C=120°.

16.21. B tpeyronbhuke ABC usBectHo, uto AC=b u «ABC=«. Hafinure paaumyc OKpPY2KHOCTH, IMpPOXOJsilell depe3
LeHTp BrucaHHOro B TpeyrosbHuk ABC kpyra u Bepuiuabl A u C.

16.22. CtopoHbl TpeyroJbHHKa paBHbl 1 W 2, a yros Mexay HUMH paBeH 60°. Uepe3 LieHTP BMHCAHHOH OKPYXKHOCTH
5TOTO TPeYroJbHHKA W KOHIIBl TPeThel CTOPOHBI TPOBeleHa OKpY:KHOCTh. Haiimurte eé€ pammyc.

16.23. lokaxkuTe, 4TO €CJH CTOPOHBI @, b M MPOTHBOJIEXKALME UM YrJIbl @ U B TPEYroJbHHKA CBSI3aHbI COOTHOLIEHHEM
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16.24. [IBe cTOpOHBI TpeyroJbHHKa paBHBI a U b. HaiiquTe TpeTblo CTOPOHY TpeyrosibHHKA, €CJH €ro YroJi, JeXKallui
NIPOTHB TPEeThel CTOPOHBI, B JBa pa3a GoJblle yIya, JIeXKallero MPOTHB CTOPOHBI, PaBHOH b.

16.25. JIe okpyxkHocTH mepecekaiorcss B Toukax A u B. [lpsimasi, npoxogsiiiasi yepe3 TOYKy A, BTOPUUHO MepeceKaeT
3TH OKpyKHOCTH B Toukax C u D, mpuuém Touka A sexur mexnmy C u D, a xopasl AC u AD mnponopluoHa/IbHbI
paauMycaMm cBoux OKpyxkHOcTed. Jlokaxute, uto Guccektpuchl yrioB ADB u ACB nepecekaioTcst Ha oTpeske AB.

16.26. B oxpyXHOCTb BINHCaHBI iIBe paBHOOEIpeHHBIE Tpalellii C COOTBETCTBEHHO MapaielbHBIMA cTopoHaMH. Jloka-
JKUTE, YTO JHAaroHajb OMHON H3 HHX paBHA AHATOHANH JPYrodl Tparelyy.

16.27. [lokaxkute, 4TO Iyisi JIOGOTO TPeyroJIbHUKA IPOEKIHs AHAMeTpa OMHCAHHOH OKPYXKHOCTH, I€pIIeHIUKYJ/ISIPHOTO
OJIHOF CTOpPOHE TPeyroJibHHUKa, Ha TPsIMyl0, CONEPIKAlyld BTOPYIO CTOPOHY, paBHA TPEThel CTOPOHE.

16.28. Kaxknoe w3 ocHOBaHHEI BLICOT TPEYrOJbHHKA MPOELHPYETCss Ha ero CTopoHbl. JloKaxKuTe, 4TO AJMHA OTpe3Ka,
COENIMHSIIONIETO TIPOEKIIMH, HE 3aBHCHT OT BBIOOpPA BBICOTHI.

16.29. Ha oxpyXHOCTH, ONMHcaHHOH OKoJsio TpeyrojbHHKa ABC, Ha#iuTe TOUKy M Takyio, 4TO pACCTOSTHHE MeXIy eé
npoekuusimu Ha npsimbie AC 1 BC MakCHMaJbHO.

16.30. Boicotbl Tpeyrosbhuka ABC mepecekaiorcsi B Touke [. JIoKaXKuTe, YTO pamuyChl OKPYXKHOCTEH, OMHCAHHBIX
okosio TpeyrosbuukoB ABC, AHB, BHC u AHC, paBHbl Mexay coGoil.

16.31. B okpyxuoctu npoBenenbl e xopabl AB=a u AC=b. lnuna nyru AC BaBoe OoJibllle JIHHBI ayrd AB.
Haiinute pamuyc OKpy»KHOCTH.

TO TPEYroJIbHHK paBHOOEIPEeHHBIMH.



16.32. U3 touku M Ha OKpPYKHOCTH MpoBefeHbl Tpu Xopapl: MN =1, MP =6, MQ =2. Ilpu stom yraet NMP u PMQ
paBHbl. Hafinure pamuyc OKpYKHOCTH.

16.33. B tpeyrosnbuuke ABC usBectHo, uto AB=2, AC=>5, BC= 6. Halinute paccTosinie OT BepIUHHbI B 10 TOYKH
nepeceyeHusi BBICOT TpeyrosibhHuka ABC.

16.34. B octpoyrosbHoMm TpeyronbHike ABC u3 BepuimH A u C onyieHbl BbicoThl AP u CQ Ha ctoponbl BC n AB.
M3BecTHo, uTo miowans Tpeyroibuuka ABC paBHa 18, muomiaan tpeyrosbHuka BPQ pasna 2, a PQ =2v2. Haiiure
paauyc OKpY»KHOCTH, OMHCAHHOM OKoJIO TpeyrosbHuka ABC.

16.35. Otpesku AB u CD — nuameTpbl OHON OKPYKHOCTH. V3 Touku M 3TOH OKpPY2KHOCTH OMYIIEHbI MePIIeHIUKYJIsPhI
MP u M@ na npsimbie AB u CD. JlokaxkuTe, 4TO JJIMHA OTpe3ka P() He 3aBHCHUT OT IOJIOXKEHHSI TOUKH M.

16.36. IlocTpoiiTe TpeyroJbHHUK 1O YIVIy W pajdycaM BITHCAHHOH W OMHMCAHHOH OKPYXKHOCTEH.

16.37. Uepes BepmmHbl A u B TpeyrosbHuka ABC TPOXOAUT OKPY:KHOCTb pajuyca r, repecekarwiiast ctopoHy BC B
touke D. Haiinure pammyc okpyxkHOCTH, npoxopsiiieit yepe3 Toukd A, D u C, eciu AB=c u AC=b.

16.38. Hatizute oTHOLLIEHHE PaIyCOB BIMCAHHOH W OMHMCAHHOH OKPYKHOCTEH paBHOOENPEHHOTO TPEYroJibHUKA C YIJIOM ¢
NIPH OCHOBAHHH.

16.39. Pamnyc OKpY»KHOCTH, OIHCAHHOH OKOJIO OCTpOyrojibHoro TpeyrosibHuKa ABC, paBeH 1. M3BectHo, 4TO Ha
STOH OKPYKHOCTH JIEKUT LEHTP IPYrodl OKPY:KHOCTH, Tpoxopsiiell yepe3 BepiiuHbl A, C W TOUKYy IepecedeHHs] BBICOT
tpeyrosnbhuka ABC. Haiinute AC.

16.40. lan tpeyrombuuk ABC, B kotopom «BAC=75°, AB=1, AC=+6. Ha cropone BC BhiGpana Touka M TaK,
uto £«BAM = 30°. Ilpsimasi AM mnepecekaeT OKPY:KHOCTb, OMUCAHHYIO OKOJI0 TpeyrosbHuka ABC B Touke N, OT/IMYHOH OT
A. Hadinure AN.

16.41. Jlaubl oTpe3ok AB u Ha HéM Touka C. Haiimure reomMeTpHuecKoe MECTO TOUYEK IepeceueHHsi JBYX paBHBIX
OKPY2KHOCTEH, OJHA W3 KOTOPBLIX MPOXOAUT 4epe3 Touku A u C, apyrasi — depe3 Touku C u B.

16.42. Tlponomxkenusi Boicor AM u CN octpoyrosibHoro TpeyrojibHuka ABC mepecekaroT OMHCAHHYIO OKOJIO HEro

OKpY»KHOCTb B Toukax P u (. Halinute panuyc onucanHO# OKpy:KHOCTH, ecid AC =a, PQ = —a.
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16.43. OTpe3KH, COeNUHSIONIME OCHOBAHHS BBICOT OCTPOYTOJILHOTO TpeyroJibHHKa, paBHbl 8, 15 u 17. Haijnure pamnyc
OTTMCAHHOH OKOJIO TPEYTOJBHHKA OKDPYXKHOCTH.

16.44. JIe OKpY:KHOCTH paauycoB R U r mepecekaioTcss B Toukax A U B u kacatorcsi npsiMoil B Toukax C u D. N —
Touka nepecedyenusi npsimbix AB u CD (B mexnay A u N). Haitnure:

1) pamuyc OKpYKHOCTH, OIMHCAHHOH OKOJIO TpeyrojbHuka ACD;

2) oTHouleHHe BbICOT TpeyroJibHUKOB NAC u NAD, onylieHHbIX W3 BepIIHHBI N.

16.45. B tpeyrombuuk ABC TOMelleHBI TPH paBHBIX OKPYMKHOCTH, KaKnasi H3 KOTOPBIX KacaeTcsl JIBYX CTOPOH
TpeyrosibHUKa. Bce TpHU OKPY»KHOCTH HMeEIOT OfHy oOlylo Touky. Hailnute pamumychl 3THX OKPYXKHOCTEH, €CJIH paauycChl
BIIUCAHHOHM W OMHCAHHON OKpYKHOCTel TpeyrojibHuka ABC paBHBI R u r.

16.46. B Brimykjom uerthipéxyroibauke ABKC cropona AB pasua /3, auaronans BC pasna 1, a yrinl ABC, BKA u
BKC paBubl 120°, 30° u 60° coorBercTBenHo. Hatwinure cropony BK.

16.47. B tpeyrosbhuke ABC usBectHo, uto AB =20, AC=24. M3BecTHo Takxke, 4yTo BepiiuHa C, IEHTp BIHCAHHOTO
B TpeyrosbHUK ABC Kpyra W Todka TepeceueHusi OGuUcceKTpHChl yria A co croponoil BC siexaT Ha OKPY:KHOCTH, LEHTp
KOTOpOU JiexXuT Ha cTopone AC. Haflijiute pamuyc omucaHHOH 0KoJio TpeyrosbHuka ABC OKpY:KHOCTH.

16.48. B Boimykaom uerbipéxyrosibiuke ABCD mnposenenbl jguaronasu AC u BD. WsBectHo, uro AD =2,
£/ABD = £ACD =90°, u paccTosiHHe MeXIy IeHTPaMH OKDYKHOCTeH, BIHCAHHBIX B TpeyrojbHUKH ABD w ACD, paBHO
V2. Haiipure BC.

16.49. TlocTpoiiTe TpeyrosbHUK IO JBYM CTOpPOHAM TaK, YTOOBI MeIHaHAa, MPOBENEHHAasi K TPeTbeH CTOPOHeE, Jesusa
yroJl TpeyrosibHUKa B OTHOLIeHuH 1:2.

16.50. Yetnipéxyronbuuk ABCD co croponamu AB=40 u CD =10 Broucan B okpyxHocTb. Huaronamu AC u BD
nepecekarTcst B Touke K, npuuém £AKB=60°. Haiinure panuyc oKpy»KHOCTH, OMIMCAHHOKN OKOJIO 4eThipéxyrosnbHuka ABCD.

16.51. Ha okpy»kHocTH, omucaHHOH oKoJio TpeyrosbHuka ABC B3sita Touka M. Ilpsimasi MA mnepecekaeTcsi ¢ MpsiMOU
BC B Touke L, a npsmas CM — c npsimoit AB B Touke K. M3BectHo, uto AL =a, BK=b, CK =c. Ha#nure BL.

16.52. B tpeyrosbuuike ABC yron ABC paBeH «, yron BCA paeH 2a. OKpy»KHOCTb, Mpoxojsiiasi yepe3 Toukd A, C
U LIEHTP OMHCAaHHOH OKoJio Tpeyrosbhuka ABC OKpy»KHOCTH, mepecekaeT ctopony AB B Touke M. Haiinute oTHoleHuHe
AM: AB.

16.53. B BoinykyioM detbipéxyrosbiuke ABCD wsBectHbl yribl: £BAC =20°, «BCA =35°, «BDC =40°, «BDA =70°.
Haiinure yros Mekmy nuaroHassiMd 3TOTO YeTBIPEXYTOJIbHHKA.





