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OKPYKHOCTH

OKpYKHOCTBbI0 Ha3bIBA€TCSI MHOJKECTBO BCEX TOYEK IIOCKOCTH, HAXOAIUXCS
Ha PaBHOM IIOJOXUTEIFHOM PACCTOSHHU OT HEKOTOPOM TOYKHU 3TOH XK€ IUIOCKOCTH.
OTa TOYKa Ha3bIBA€TCAd HEHTPOM OKPY:KHOCTH, a JJAHHOE pPACCTOSHUE PaJHyCOM
OKPY7KHOCTH.

OTpe3oK, COEIUHSIONUI JBE TOYKH OKPYKHOCTH, HA3BIBA€TCS XOPIOH.
Jmamerp, pAemsmui  XopAy IomoiaM, IEpIEHIUKYIsIpeH e€i. PaBHBIE XOpZbl
OKPY>KHOCTH paBHOYJAJIEHBI OT €€ IIeHTpa; paBHOYAAJICHHBIE OT IIEHTPa OKPY>KHOCTH
XOpJAbI paBHBL.

IleHTpaJdbHBIM YIJIOM B OKPYXXHOCTH HAa3bIBaeTCA
yrox c¢ BepmuHOd B ee meHTpe (3T0 ZAOB). UYacts

OKPYKHOCTH, PacHoOJIOK€HHas BHYTPH IEHTPAIBLHOTO YyIJa,
HAa3bIBAECTCS XYI0il OKPYKHOCTH, COOTBETCTBYIOIIEH 3TOMY
[eHTpalbHOMY yriy. I'pagycHoii MepoH QYLH OKPYXHOCTH
Ha3pIBa€TCs TpajlycHass Mepa COOTBEICTBYIOIIETo  €if

IEHTPaJIbHOI'O yIJa.

VYron, BeplmMHa KOTOPOTO JIKUT HA OKPYKHOCTH, a
CTOPOHBI  IIEPECEKAIOT 3Ty - OKPYXKHOCTh, HAa3bIBACTCS D
BINHCAHHBIM B OKpY:kHOCTHL (310 ZLACB). Vron,

BIIMCaHHBIN B OKPYKHOCTE, PaBCH IIOJIOBHHC

COOTBETCTBYIOIIETO IIEHTPAILHOTO yria, T.€. B
/AOB=2/ACB.

BrincanHBle yIibl, ONMHpAONIHecs Ha OJHY U Ty JXKe
nyry, paBusl (L ACB = L ADB).

KacareanbHas K OKPYXKHOCTH: CCIM H3 TOYKH K
OKPYHOCTH IPOBEIACHLI JBC KacaTCJbObIe, TO JIHHELI
OTPE3KOB OT 3TOH TOYKH A0 TOYCK KaCaHHsid paBHLBI

(AM =AN) u npsavas, TIIpOXOjfmias dYepe3 IEHTP

OKPY)KHOCTH U 3Ty TOYKYy, o0OJajaeT CBOIICTBOM:
/MAO = Z NAO.

Kacarenpnas NepIIeHTUKYIIIpHA paamycy, A B
IpoBeIEHHOMY K Touke kacanusi (OA | AB). '

Mepa yrma MexJy KacaTelNbHON H  XOpJOil,
UMEIOIIUMHU OOIYI0 TOYKY Ha OKPY>KHOCTHU, paBHA ITOJOBUHE

rpagycCHONl MEpPHl AYTH CTATHBAaEMOM 3TOH XOpJIOH, T.€.
/ZAOC=2/BAC.
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CBOWCTBO OTPE3KOB CEKYLLMX:
BHyTpeHHee nepecedyeHue: BHewHee nepeceueHme:
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I'oBopAT, 9TO ABE OKPYKHOCTH KAaCAKOTCS, €CIH OHH HMEIOT €JIUHCTBEHHYIO
001y10 TouKy (Touky Kacauus). [Ipu pemieHHH 337129 Ha Kacaroliuecs OKPYXHOCTH
II0JIC3HO TIOMHHUTE CIIEAYIONIHE (PaKTHI:

1) Touka kacaHuA [ABYX OKPYKHOCTEH JIEKHT Ha JHHHU IIEHTPOB 3THX
OKpYXXHOCTeIl. DTOT (hakT HpH pEHICHHH 3ajad Ha Kacaloluecsi OKPY)KHOCTH, Kak
IIPaBHJIO, HCIIOJNB3YETCS B NEPBYIO odepenb. lIpu >ToMm ecnm B ycloBHH 33jladd HE
CKa3aHO, KaKUM 00pa30M KacaroTCs OKPY)KHOCTH, TO HEOOXOIUMO paccMaTpuUBaTh U
cllydall BHEIITHETO, U CIIydail BHYTPEHHETO KaCaHUs.

2) Oxpy:KHOCTH pamuycoB r u R c nmeHTpamu O; m O, KacarTCs BHEIIHUM
o0pa3oM Torja 1 TOIbKO Torjaa, korga R +r = 0,0,

3) OxpyxHocTH pamuycoB r U R (r <R) ¢ nertpamu O; u O, KacawTci
BHYTPEHHHM 00pa3oM TOIJa U TOJIBKO TOrAa, kKoraa R —r =0,0,.

4) OxpyxHocTH ¢ HeHTpamu O; u (O, KacarwTcs
BHEMHUM o0Opazom B Touke K. Hekotopas mnpsmas
KacaeTcs 3THX OKPY)XHOCTEN B pa3IUYHBIX TOYKaxX A u B
I IIepeceKaeTcs ¢ oOmeill KacaTelIbHOW, IPOXOAAIIeH

gepe3 Touky K, B Touke C. Torma /AKB=90 u
£0,C0,=90 u CA=CB=CK.
5) Ortpesok o0mell BHeIMHEH kacaTenpHONl AB k

JIByM KacarollIMCsI OKPYXHOCTSIM paJInycoB r U R paBeH
OTpe3Ky oOmeli BHYTpeHHel KacatensHol  CD,

3aKIIOYEHHOMY MEXTY ooIMMI BHEIITHUMH
KacaTeIBHBIMH U 3TH oTpe3ku AB=CD = MN =2,/Rr.



3apannsa 16 npodumsHOro EI'3. OKpyKHOCTH

HpH PEUICHHUH 3aa4 Ha I[ISPECCCKAIONMTHECCA /' i
OKPYHHOCTH ITOJIC3HO IIOMHHUTE CIICAYIOIITHUC (baKTBIi / "“'w\

1) IIepecekaromuecss OKpY>)KHOCTH B TOUYKax A u B ! ‘|
UMEIOT 001IyI0 X0pay AB. \

2) JInaus IIEHTPOB IIEpECEKAIOIIUXCSA \ N/
OKPYXKHOCTEH MepHneHAUKYyIsIpHa UX 00Ield Xopjae U JAeIUT .

€€ I10II0JIaM.

IIpu sTOoM eciu B yCIOBHHM 33/ladl HE CKa3aHO, KakK
PpAacIOJIOKEHBI IEHTPBI OKpYx)HOCTEN O H O, OTHOCHTEIILHO
ux oO0mel Xopael AB, To HEoOXOJMMO paccMaTpUBaTh U
cllydall KOrjja OHHM PAacIIOJIOKEHBI II0 Pa3HbIE CTOPOHBI OT

XOpJBbI, H CIIydail Korjia o OJIHy CTOPOHY.
Jlnnna oxkpyxHocTH paguyca R paBHa L =27R.

ILromans Kpyra paguyca R paBHa S =7R’.

o
qaHa nyru L, =27R—.
a : & 360

5 O
Ilnomans cekropa S,., =7TR ——.
P OAB 360

3a/lauu ypoBHSA A ABISIOTCS MOJITOTOBATEIIHHBIMU JUJIA pPEIICHUA 3aJaHuil 16
npodmipHOTO EI'D 110 Teme «OKpy:kHOCTEY». bonbinas gacTs 3a7a4 ypoBHs B B3sTa 03
peanbHBIX 3K3aMEHAIMOHHBIX U JHATHOCTHYECKUX paOOT MPOIUIBIX JIET.

YpoBens A

1A. U3 oaHOI TOYKH IIPOBEACHBI K OKPYKHOCTH JBE KacaTellbHbIE JUIMHON 12, a
pacCTOAHUE MEXKAY ToukaMmu kacaHus 14,4. Onpenenute paJuyc OKpY>KHOCTU.

2A. 3 BHemHElNl TOYKH IPOBEACHBI K OKPYKHOCTH CeKyllass JIHHON 12 u
KacaTelbHas, JUIMHA KOTOPOHM cocTaBisieT 2/3 BHYTPEHHETO OTpe3Ka CeKyIIeH.
Haiigure IuHY KacaTelIbHOI.

3A. Bayrpu kpyra paguyca 15 B3gra Ttouka M Ha paccrosHHH 13 OT meHTpa.
Uepes Touky M npoBeneHa xopaa qiuuHol 18. Haliiure quHEI OTpe3KOB, HA KOTOPBIE
Touka M enuT Xopay.

4A. JIBe mpsiMble KacarOTCs OKPYXHOCTH ¢ IleHTpoM O B ToukaXx A u B n
nepecekaroTcs B Touke C. Haliure yron Mexay STUMH IpAMBIMUA, ecitin LZABO = 40°.

SA. B npsMoOyroisHOM TpEyrojdbHUKE TOYKa KacaHUs BIUCAHHOU OKPYXKHOCTH
JIEIIUT TUIIOTEHY3Y Ha OTPE3KH, paBHbIe 5 U 12. Haiiiure KaTeThl TpEYroJIbHHUKA.
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6A. B Oospmmell U3 ABYX KOHIICHTPUYECKUX OKPY)KHOCTEH (MMEIOIIMX OOIHA
IIEHTp) IIpOBE/IeHa XOop/a, paBHasg 32 U Kacaromascs MeHbIell okpyxHocTtH. Haiiaure
paauyc KaxxJI01 U3 OKpYKHOCTEH, ecIu IMIpHHA 00pa30BaBIIerocs KOJbIla paBHa §.

7A. JIpe mpsiMble, MPOXOJIAIIHNE Uepe3 TOUKy M, Jexallyro BHE OKPYXKHOCTU C
neHTpoM (O, KacaloTcid OKpPYXKHOCTH B Toukax A um B. Otpezoxk OM npemurcs
OKPYKHOCTBIO ITornosiaM. B kakoM oTHomieHnu otpe3ok OM aenurcs npsimou AB?

8A. Ilpsmas, mpoxopsias yepe3 ToUky M, yIal€HHYIO OT LIEHTpa OKPY>KHOCTU

paguyca 10 Ha paccrosiHue, paBHOEe 26, Kacaercs OKpyXHocTH B Touke A. Haiinure
AM.

9A. OKpyXHOCTH paJiuycoB S5 U 3 KacaroTCs HEKOTOpOoH mpsMoil. JIMHUSA IIEHTPOB

nepecekaeT 3Ty npsaMmyro mnoja yrioMm 30°. Haliqure paccTosHHE MeXAy HEHTpaMu
OKPYKHOCTEN.

10A. OxpyxHocTh ¢ IleHTpoM O KacaeTcs JByX HapaUIENbHBIX IIPSIMBIX.
IIpoBenena kacaTenbHasi K OKPYXKHOCTH, IIepeceKarolias 3TH IIpsMble B Toukax A u B.
Haiigure yron AOB.

11A. Ha okpyXHOCTH paguyca \/5 BBEIOpaHBI TpU TOYKM TaKHM OOpa3oMm, 4TO
OKPY>KHOCTh OKa3ajach pa3/IeNéHHON HAa TPU JAYTH, TPajyCHBIE Mephl KOTOPHIX
OTHOCATCA Kak 3 : 4 :5. B Toukax JeneHHs K OKpY)XXHOCTH IIPOBEJICHBI KacaTelbHBIE.
Haiinure mepuMeTp TpeyrobHIKa, 00pa30BaHHOTO 3THMI KacaTellhHBIMHU.

12A. ]JIBe paBHbIE OKPYXKHOCTH KAacCalOTCs M3HYTPH TPETheH U KacalOTCsA MEXTY
coboii. CoeIUHUB TpU IIEHTPA, MOIYYUM TPEYTOJILHHK C MEPUMETPOM, paBHBEIM 18.
Haiigure pagmyc OombIeii OKpy>KHOCTH.

13A. Tpu OKpyXHOCTH pajuycoB 6, 7 u 8 momapHO KacarTcs APYr Apyra
BHemHNM oOpa3om. HaliuTre mionrajab TpeyrojlbHUKA ¢ BEPIIHHAMH B IEHTPaxX 3THX
OKPYKHOCTE.

14A. OkpyxHOCTH paanycoB 8 U 3 KacaroTcsid BHYTPEeHHHM oOpa3zoMm. 13 meHTpa
OoIbIIIel OKPY:KHOCTH IIpOBEJIeHA KacaTellbHas K MeHbIel okpykHocTH. Haiimure
paccTOSHHE OT TOYKU KacaHUs /10 IeHTpa OOoJbIeil OKPYIKHOCTH.

15A. /IBe Okpy:KHOCTH pajuyca r KacarTcsa Apyr Apyra. Kpome Toro, kaxaaa u3
HUX KacaeTcsi H3BHE TPEeThell OKPYKHOCTH pajinyca R B Toukax A U B COOTBETCTBEHHO.
Haigure paguyc r, ecnu AB=12, R=28.

16A. Jlana okpyXHOCTE paguyca +2 —1. UeTblpe OKpY>XHOCTH PaBHEIX paJlycoB
KacaloTCsl JAaHHOIl BHENIHHM 00pa3oM, U KaXKJasg H3 3TUX YETHIPEX OKPYKHOCTEH
KacaeTes AByX Apyrux. Haligure paguychl 3TUX YETBHIPEX OKPYKHOCTEM.

17A. Tpu OKpPYKHOCTH pa3HbIX pPaJINyCOB IIONAPHO KacalTcsAd Apyr Jpyra
BHeNIHUM o0Opa3oM. OTpe3KH, COeIHHSIONINE X IIEHTPHI, 00pa3yioT MPIMOYTOIbHBIH
TpeyrompHuk. Halinure pamnyc MeHbIell OKpPY>KHOCTH, €CIIU paJuychl Oonbliedl u
cpenHel paBHHI 6 u 4.
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18A. Jlambl okpyxHocTH paguycoB 1 m 3 ¢ obmmMm meHtpom O. Tperws
OKPYKHOCTh KacaeTca ux oOeux. HalimuTe yrom mexay KacaTelIbHBIMH K TpeTbei
OKPYKHOCTH, IPOBEAEHHBIMU U3 ToUKHU O.

19A. B yrou, paBHBIT 60°, BIIcaHBI IBE OKPYKHOCTH, Kacalolluecs JApYyT Apyra
BHEIMHUM oOpa3zoM. Pamuyc wmeHpImell okpyxHocTH paBeH 1. Haiigure pammyc
OoIbIIEeH OKPY>KHOCTH.

20A. /IBe OKpY>XHOCTH KacaroTcs APYT JApyra BHYTpeHHUM oOpaszoM. l3BecTHO,

YTO JBa pajuyca OOoMNbIeil OKpY>KHOCTH, YI'OJI MEXAY KOTOPhIMU paBeH 60°, KacaroTcs
MEHBIIIEN OKPYKHOCTH. HaliluTe OTHOIIEHNE PaIlyCOB OKPYIKHOCTEM.

21A. B paBHOCTOPOHHUI TPEYTONBHUK BIUCAaHA OKPYKHOCTh. DTOH OKPYXKHOCTH
U JIByX CTOPOH TpEYyrojJbHUKAa KacaeTCs MEHbINas OKpYXHOCTh. HaliuTe CTOpOHY

TPEYroJIbHUKA, ECIIH PaJILyC MaJOil OKPYKHOCTH paBEH \/5 :

22A. B kpyroBoil cekTop ¢ IeHTpaidbHBEIM yriioM 120° BromcaHa OKpY>KHOCTD.
Haiigure e€ pagunyc, eciiu pagnuyc JaHHOU OKPYKHOCTHU paBeH 1.

23A. OxpyxHOCTH paamycoB 2 u 4 KacarTcsi B Touke B. Yepe3s Touky B
IIpOBE/ICHA IIpsiMasi, IEpeceKarolas BTOPOil pa3 MEHBIIYI0 OKPYKHOCTh B TOUKE A, a

oospimyto — B Touke C. M3BecTHO, 9T0 AC = 3\/5 . Haiigure BC.

24A. Ilpsamas, mnpoxojsias dYepe3 OOMYK TOYKYy A JBYX OKPYIXKHOCTEH,
BTOPUYHO II€peceKaeT 3TH OKPYXKHOCTU B Toukax B u C. PaccrosgHme Mexnay
IIPOEKIIHSIMHU IIEHTPOB OKPYXXHOCTEH Ha 3Ty mpsamyro paBHo 12. Haiiqure BC, ecimm
H3BECTHO, YTO TOYKa A JIeKUT Ha oTpeske BC.

25A. OTpe3ok, COeIHHSIONINN MEHTPHl JBYX MEPECEKAIOIUXCS OKPYXHOCTEH,
JIETIUTCS UX OO0Ieil Xop/10il Ha oTpe3KkH, paBuble 5 1 2. Halimure o0yt Xopay, eciu
H3BECTHO, YTO PaJNyC OHON OKPY>KHOCTH BJIBOE OOJIBITIE pajuyca JpyToil.

26A. JIBe OKPYXXHOCTH mepecekaroTcs B Toukax A m B. UYepe3 Touky A
npoBeaeHbl guamMeTpsl AC u AD »>Tux okpyxHocTell. Haiiiute paccTosHHe MEXIY
IIEHTpaMHi OKpyXKHocTel, ecnn BC =8 u BD = 4.

27A. JIBe mepeceKaromuecs OKPYKHOCTH HUMEIOT OOIIyH KacaTelbHYIO.
PaccrosiHue Mexay ToukaMu KacaHus paBHO 4. PaccTosHue MexJy IE€HTpaMH
OKPY2KHOCTEHN PaBHO S5, a paJJuyC MEHBINIEN OKPYXKHOCTH paBeH 2. Haliqure Benmuuuny
pajanyca 0oJbliel OKpYXKHOCTH.

28A. Touka M BHYTPH OKPY>KHOCTH JICITUT XOPAY 3TOH OKPY)KHOCTH Ha OTPE3KH,
paBHbIE 2 U 8. Uepe3 Touky M mpoBejieHa xopaa AB, nensiasicsa Todkol M 1momonaM.
Haiigute AB.

29A. JluaroHaiu BOUCAHHOTO YeThIpEXyroapHUKa ABCD mepeceKarTcs B TOUKE
K. U3BectHOo, uTo AB =2, BK =4, AK =3, CD = 3. Haiinute AC.

30A. 3 TodYkH, pacHOJOXKEHHOIl BHE OKPYXKHOCTH Ha paccTOSHUH +/7 OT
IIEHTpa, IPOBEeJIeHa CEKyIlasi, BHYTPEHHSA YacTh KOTOPOU BIABOE MEHBIIIE BHEIIHEN U
paBHa paguycy oKpyKHocTH. Haliute paguyc OKpy>KHOCTH.
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31A. 3 Touku A TIpOBeIEHH JIBa Jy4Ya, IEepeceKarolie JaHHYK OKPYKHOCTE:
onuH — B Todkax B u C, npyroit — B Toukax D u E. U3BectHO, uTo AB =7, BC=17,
AD = 10. Haitqute DE.

32A. B xBagpat ABCD co cTOopoHOMH \E BIIICaHA OKPYKHOCTh, KOTOpas
kacaercsa ctopoHbl CD B Touke E. Haliiure Xop/y, COEAUHSIONIYI0 TOYKH, B KOTOPBIX
OKPYKHOCTb Ilepecekaercs ¢ npsmoit AE.

33A. B okpyxsoctu ¢ 1ieHTpoM O T1ipoBedeHsl Xopasl AB _m CD,
nepecekaroruecs B Touke M, npuaém AM =4, MB = 1, CM = 2. Haligute yrox OMC.

34A. Yepes Touky M npoBeaeHsI ABe IpsaMble. OHa U3 HUX KacaeTCs HEKOTOPO
OKPY)KHOCTH B TOYKE A, a BTOpas IMEPECEKAeT 3Ty OKPYKHOCTh B Toukax B u C,
npudeM BC =7 u BM = 9. Haligure AM.

35A. Ha cropone AC yrma ACB, paBHOro 45", Basra Takas Touka D, dUTO
CD = AD = 2. Haiijqute paamyc OKPYXHOCTH, Ipoxojsinend yepe3 Todku A, D u
Kacaroreics npsmout BC.

36A. OmuH U3 CMEXHBIX YIJIOB C BEpINMUHOIL A BIBOE Oonslne apyroro. B stu
VIJIBI BIIMCAHBI OKPYXHOCTHU ¢ mneHTpamMu O u O,. Haiigure yriel TpeyrojabHHKA

0140,, ecniu OTHOIIIEHUE PAJINyCOB OKPYKHOCTEN PAaBHO \/5 .

37A. PaccrossHusA OT TOYKH M, pacmoOKEHHOH BHYTPH HpSMOIro yrjia, 0
CTOpOH yria paBHbI 1 u 3. Halijure pajinyc OKpy>KHOCTHU, BIMCAaHHOU B 3TOT YroJl H
IIPOXOIAIIEN Yepe3 TOUKy M.

38A. Paccrosuus or TOYKH M, paclioloXeHHOII BHYTpU yIuwa, paBHoro 60, 1o
CTOpOH yria paBHbI 1 u 3. Halijiure pajimyc OKpYy>KHOCTHU, BIMCAHHOU B 3TOT YroJl H
IIPOXOIAIIEN yepe3 TouKy M.

39A. OkpyXHOCTh KacaeTcsd CTOpPOH yIuia ¢ BepmuHoil A B Toukax B u C.
Haiinure rpagycHble Mephl AYyT, Ha KOTOpPBIE OKPYXKHOCTh JeIHTcsA ToukaMu B u C,
ecnu LBAC = 70°.

40A. TpeyronpHuK ABC papHOOenpeHHbll. Pagmyc OA ommcaHHOTO Kpyra
o6pasyet ¢ ocHoBaHHeM A C yron OAC, paBusii 20°. Haiimute yroa BAC.

41A. OxpyXHOCTH, mpoxoauT depe3 BepmHEI A u C TpeyrompHuKa ABC,
nepecekas cropoHy AB B Ttouke E u cropony BC B Ttouke F. Yrom AEC B 5 pa3

oosnpiie yrima BAF, a yron ABC paBen 72°. HaliiuTe paauyc OKpPY>KHOCTH, €CIH
AC =6.

42A. U3 Touku P, pacmojoXKeHHOW BHYTPH OCTpPOrO VIJIa C BepIIHHOU A,
omyIeHb! nepreHaukyiIapsl PC u PB Ha cTopoHHI yriia. M3BectHo, uto LCBP = 25°.
Haiigure yron CAP.

43A. B Bemykiaom deTelpéxyroibHuke ABCD wu3BecTHO, 4To ZLACB =25°,
£LACD =40° u £BAD = 115°. Hatimute yron ADB.
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44A. B BemykioM deTblpéxyroapHuke ABCD wusBectHo, uto LABC =116°,
LADC =64°, £LCAB=35° u £CAD =52° Haligure yroa MexXay JIHarOHAAMU,
OIHPAIOIIUIICSA Ha CTOPOHY AB.

45A. Pamuyc okpyxHOocTH paBeH 1. HaliguTe Benm4mHy BIIMCaHHOTO Yria,
OIHPAIONIErocsl Ha XOPAY, PAaBHYIO \/5 . OTBer naiiTe B rpajaycax.

46A. Ilmomans kpyra, OrpaHHUYEHHOTO HEKOTOPOH OKPY)XKHOCTHIO, paBHa 12,
AC — nmameTp >3TOH OKpYXKHOCTH, Touka O —ee 1neHTp. lodyka B JeXHUT Ha
OKPYKHOCTH, IIPUYEM IUIONMAb TpeyroabHuka A OB paBHa 3. Haiijure Benu9unHy yria
CAB.

47A. Jlnuna oxpyxuoctu papHa 20m. Jlmametp 4B u xopga CD nexar Ha
HapauUIeIbHBIX MPSAMBIX. PacCTosHHME MEXIY YKa3aHHBIMH NPSIMBIMH paBHO +/19 .
Haiigure nnuny xopast BC.

48A. JlmmHa oxpyxHocTH paBHa 107, AC — quaMeTp 3TOH OKpyKHOCTH. Touka B
JIEXKAT HAa OKPYKHOCTH, IIpUYEM IUIOm@A]b TpeyroiibHuka ABC paBHa 15. Haitnure
BennuuHy yriaa CAB.

49A. Xopna AB pasua 13, a xopaa AC paBHa 7. Haijgure mmny orpeska BC,

133
€CIIN PaJulyC OKPYKHOCTH paBeH -

S0A. Jlana okpyxHOCTE paguyca 25. Touka M — cepequna paguyca OK. Xopja
AC nepnenaukynsapHa paaunycy OK, B — Touka ux nepecedenus. Haiitu paccrosHue
BM, eciu u3BecTHO, yto AB — BK = 6.

S1A. U3 Ttouxkm M, gexamieii. BHE OKPYKHOCTH paauyca 1, TpOBEIEeHBI K
OKPYKHOCTH JIB€ B3aUMHO HEPHCHAUKYISApHbIE KacatenbHble MA u MB. Mexny
TOYKaMU KacaHusi A W .B Ha MeHbIell 1yre AB B3sTa Mpou3BoiibHAsA Touka C, H depes
He¢ IpoBejieHA TPeThs KacaTenbHas KL, oOpasyromas ¢ kacaTtenbHeIMH MA u MB
TpeyronsHuk K/ M. Haligure rrepuMeTp 3TOr0 TPEYroJIbHUKA.

52A. Ha ocHOBaHHH paBHOOEIPEHHOrO TPEYrOJbHUKA, pABHOM 8, KaK Ha XOpjie
IIOCTPOECHA OKPYXKHOCTH, Kacarolasicsi OOKOBBEIX CTOPOH TpeyroibHHKa. Haiiaurte

paanuyc OKPYXHOCTH, €CJIH BBLICOTA, OIIYIIICHHAA Ha OCHOBAaHHC TPCYI'OJILHHKA, PpaBHA
3.

S3A. Paguycel 1BYX OKPY:KHOCTEHN paBHBI 23 U 7, a pacCTOSIHUE MEXIY IIEHTpaMH
paBHO 34. Haliqute 1IMHBT OOIUX KacaTEeIbHBIX K 3TUM OKPY)KHOCTSIM.

S54A. PaccrosiHne MeXIqy IEHTpaMH OKpYXKHOcTeld paauycoB 1 m 9 paBHo 17.
Tperbsi OKPYXHOCTH KacaeTcsi O00eHX OKpY)KHOCTeHl W HX oOmmell BHeIHel
KacaTelbHOU. Haligure pagnyc TpeTbell OKPYKHOCTH.

S5A. PaccrosiHnme MeXIqy IEHTpaMH OKpyXKHOcTel paauycoB 1| m 9 paBHo 17.
TpeThss OKpPYXHOCTH KacaeTcsi OOEHX OKPYXKHOCTeH M uX oOImeid BHYTpeHHeH
KacaTelbHOU. Haligure pagnyc TpeTbell OKPYKHOCTH.



3apannsa 16 npodumsHOro EI'3. OKpyKHOCTH

S6A. Jlan orpe3ok mqmHbl 20. Tpu okpyxHOCTH paauyca 4 UMEIOT LIEHTPHI B
KOHI[aX OTpe3Kka U B ero cepeauHe. HaliiuTe paamyc 4YeTBEPTOH OKPYXKHOCTH,
Kacaromielics TpeX JaHHBIX.

S7A. JIBe okpyxHocTU paguycoB 4 u 3 ¢ nieHTpaMu B Toukax O; u O, KacawTcs
HEKOTOPOH mpsiMoil B ToukaXx M| u M, COOTBETCTBEHHO U JI€XKaT II0 pa3HBIE CTOPOHBI

oT 3Tol npsamoil. OtHomeHue orpe3ka 0,0, k oTpesky MM, paBHo —— . Hailigure
3

0,0:.

S8A. JIBe okpyxxkHOCTH pajgnycoB 12 u 7 ¢ neHTpamu B Toukax O u O, KacawTes
HEKOTOPOH NpsiMoii B Toukax M| u M, COOTBETCTBEHHO U JIeKaT O OJHY CTOPOHY OT

24/5
sTol npsimoii. OTHomeHue orpe3koB MM, nu 0,0, paBHO T Hangure M M.

S9A. Jlar TtpeyrompHuK co cropoHamu 10, 24 u 26. JIBe MEHBINE CTOPOHBI
SABISIOTCS KacaTeIbHBIMU K OKPYXKHOCTH, IIEHTpP KOTOpPOIl JeXUT Ha OojbIeit
cropoHe. Haiinure paguyc oKpy>KHOCTH.

60A. OKpyXHOCTB pajuyca 2 KacaeTcsi BHEITHHM 00pa3oM JIpyroil OKpYKHOCTH
B Touke A. O0mIas kacaTenbHasi K 00enM OKPYXKHOCTSAM, IIPOBeIEHHAS Yepe3 TOUKY A,
IIepeceKaeTcs C JIpyroil ux odmiell kacaTeapHON B Touke B. Hailinmute pagnyc BTopoit
OKPYKHOCTH, eciii AB = 4.

61A. J[Be oxpyxkHOCTHU ¢ nieHTpaMu Oy, O, u paanycaMu 32, MepeceKasch, JeIIT
oTpe3ok 0,0, Ha TpH paBHbIe HacTu. HaliguTe pajnyc OKpy>XKHOCTH, KOTOpas KacaeTcs
H3HYTPHU 00€UX OKPYKHOCTEH B KacaeTes oTpeska O, 0;.

62A. JIBe OKpPYKHOCTH pagnycoB 6 M 2 KacaloTCsS CTOPOH JAHHOTO yIjia U APYT
npyra. Haiigure paguyc TpeTheil OKPYKHOCTH, Kacarollelicsi CTOPOH TOTO XK€ yIuia,
IIEHTP KOTOPOI HaXQAUTCA B TOUKE KacaHHs OKPYKHOCTEH MeXTy COOOI.

63A. J[Be OKpPYKHOCTH KacaroTcs BHYTPpEHHHM oOpazoM. Ilpsmas, mpoxojsmas
gepe3 IeHTP MEHbINeH OKPYKHOCTH, IlepeceKaeT OOJIBINYI0 OKPYKHOCTh B TOUKaX A u
D, a meHpIIy}0 — B Todkax B u C. Haliiute OTHOINEHWE paguycOB OKPYXKHOCTEM,
ecd AB: BC:CD=2:4:3.

64A. JIBe OKPY)KHOCTH KacaroTcs JpYT JApyra BHEITHUM oOpa3oM B TOodke A.
Haiiqure pagmyc MeHBIIEH OKPYKHOCTU, €CIH XOPAbI, COEJUHSIONIME TOYKy A C
TOYKaMU KacaHUs ¢ OJTHOM U3 oOIUX BHENIHUX KacaTelbHBIX, paBHHI 6 U 8.

65SA. B yrom BnucaHO 4YeThIpE OKPYXHOCTH, PaJHyChl KOTOPBIX BO3pPACTAIOT.
Kaxnas crienyromas OKpY:KHOCTh KacaeTcsl Mpeablayleil okpyxkHocTu. Hailigure
CyMMy JJIUH BTOpOIl U TpeTbell OKPYXKHOCTEH, €CIH paJuyC IEpBOIl OKPYKHOCTU
paBeH |, a mmomaas Kpyra, orpaHU4eHHOTO YeTBEPTOI OKPYKHOCTBIO, paBHA 647.

66A. J[Be OKpYXHOCTH mepecekaroTcsi B Toukax 4 u B. Uepe3z Touky A
npoBeaeHbl quameTpel AC u AD >tux okpyxHocren. HaliinTe paccTosiHuE MEXTY
IIEHTpaMH OKpYyxkHocTel, ecnu BD =7, BC = 13.
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67A. Cropona kBajgpatra ABCD paBHa | U sABseTca XOpAOH HEKOTOPON
OKpPYXKHOCTH, IPU4EM OCTaJIbHBIE CTOPOHBI KBajpaTa JI€XKAT BHE 3TOIl OKPYXKHOCTH.
Kacarenpnas CK, npoBenéHHass u3 BepmmHBI C K 3TOHM JXE€ OKPYXXHOCTH, paBHa 2.
Haiiqure nuaMeTp OKpyXKHOCTH.

68A. B npamoyromsHoM TpeyronsHuke ABC ¢ karetamu AB =3 u BC = 4 4gepe3
cepenqunbl ctopoH AB m AC mpoBeieHa OKPYXKHOCTh, Kacaromasics karera BC.
Haiigure qiuuny orpeska rurnoTeHy3sl AC, KOTOPBIN JI€KUT BHYTPH 3TOU OKPYKHOCTH.

69A. B tpeyronmsHuke ABC cropona BC paBHa 4, a MeHaHa, IIPOBEAEHHAsA K
3TOil cTopoHe, paBHa 3. HaliauTe qiuHy oO0Imel XOpasl ABYX OKPYKHOCTEH, KaXKaas 13
KOTOPBIX NPOXOAUT Yepe3 ToUKy A U kacaercsa BC, npuduém ofHa Kacaeresa BC B Touke
B, a Bropass — B Touke C.

70A. 113 Toukn A, HaxoJsIelcss Ha PACCTOSAHUHU S5 OT HEHTPa OKPYKHOCTU

panmyca 3, mpoBeeHs! aBe cekymue AKC u ALB, yron Mexay KOTopsiMHu paseH 30°
(K, C, L, B — TOYKH IIepece€ueHHs CEKYIUX C OKPYXXHOCTBIO). HalianuTe 1uromans
TpeyroiasHuka AKL, ecnu miomaab Tpeyroiibauka ABC paBHa 10.

71A. Ha npsimoii pacnioiiokeHsl Touku Ay B, C 1 D, cneayromue Jpyr 3a IpyromM
B yKazaHHOM mopsajake. M3BectHo, uto BC =3, AB=2CD. Yepe3 Touku A u C
IIPOBEJI€Ha HEKOTOopasi OKPY>KHOCTh, a uepe3 Toukn B u D — npyras. 1x obmas xopaa
nepecekaeT oTpe3ok BC B Ttouke K. Halimure BK.

72A. OkpyXHOCThL KacaeTcsi cTOpoH AB u AD mnpsmoyroinbHuka ABCD u
npoxoaut 4depe3 BepmuHy C. Cropory DC oHa nepecekaer B Touke N. Halinure
rtormans Tpaneruu ABND, ecimn AB=9 u AD =8.

73A. B uetsipéxyrompauke ABCD yrie1 B u D nipsmsbie. Jlnaronans AC oOpasyer
co cropoHoii AB octpsiii yroix B 40°, a co croponoit AD — yrox B 30°. Haiigure
OCTpBIl yroJ Mexay aguaronamsimu AC u BD.

74A. B npsamoyroiasHOM Tpeyroiasanke ABC yron npu BepmmHe A pasen 60°, O
— cepeauHa THIIOTeHY3bl AB, P — IeHTp BIHCaHHON OKpyXHOCTH. HalimuTe yroi
POC.

75A. Jlan tpeyroisHuk ABC. 113 BepmmHbl A mpoBejieHa MenuaHa AM, a u3
BepmnHbl B — MeauaHa BP. H3BectHo, uto yron APB paseH yrny BMA. Kocunyc
yria ACB paser 0,8 u BP = 1. Haiigure miomaas TpeyroapHuka ABC.

OTBETHI

1A.9. 2A.6. 3A. 41 14. 4A.80°. 5A.8u 15. 6A. 12w 20. 7TA. 1:3. 8A.24. 9A.
16 wmr 4. 10A. 90°. 11A. 12+64/3. 12A.9. 13A. 84. 14A. 4. 15A.24. 16A. 1.
17A.2. 18A. 60° 19A.3. 20A.3: 1. 21A. 18. 22A. 2/3 -3. 23A. 24/2. 24A.24.
25A. 2/3. 26A. 6w 2. 27A.5. 28A.8. 29A.9. 30A. 1. 31A.0,2. 32A.2. 33A.
90°. 34A. 12 wm 3v2. 35A. V2 wm 542. 36A. 90°; 45°; 45° mwmm 90°;
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arctg3; arcctg3. 37A. 4i\/6. 38A. 39A. 110° 1 250°. 40A. 35° u 55°.

8+2./3
.

41A.3. 42A.25° 43A.25°. 44A.81°. 45A.60° 1 120°. 46A. 10. 47A. 24/5 wm
2/95. 48A. arctg3 wm arctg%. 49A. 8 wm 15. 50A. 5,5 wmn 11,5. 51A.2. 52A.

?. S53A. 16 wiu 30. S54A. 225; 225; 225; é 55A. %; % 56A. 6,25 umu

64 16 4 4

12,5. S7A. 14. 58A. 10. S9A. % 60A. 8. 61A.7. 62A.3. 63A. 3. 64A. 3.75.

65A. 127. 66A. 3 wm 10. 67A. +/10. 68A. 1,1. 69A. —. T0A. 1,6. 7T1A. 2. T2A.

w | Wi

40. 73A.80°. T4A. 15° T5A. %

Yporens B

1B (EI'D 2019). U3 Bepmmusl C mpsMOTro yriia OpsAMOYTOJIBHOT'O TPEYroJIbHHUKA
ABC nposenena Boicota CH.

a) Jlokaxxute, 4TO OTHOIIICHUE TIOINA/Aeil KPYTOB, IOCTPOSHHBIX Ha oTpe3kax AH
4
1 BH coOTBETCTBEHHO KaK Ha JHaMeTpax paBHoO tg  /ABC .

0) Ilycte Touka O; — IIEHIp OKpPY)XHOCTH pguameTpa AH, BTOpPHYHO
nepecekaromein orpe3ok AC B Touke P, a Touka O, — IEHTP OKPYKHOCTHU C
nuamerpoM BH, BTopudHO nepecekaromieil otpe3ok BC B Touke . Haijgure mnomans
geThIpéXyroiibHuKa O1PO0,, ecma AC =22 u BC = 18.

2B (EI'D 2019). JIBe OKpY>XHOCTH KacalOTCi BHEITHHUM 00Opa3oM B Touke K.
IIpsamas AB KacaeTes IIepBOM OKPYXXHOCTH B TOUKe A, a BTopoll — B Touke B. [Ipsmas
BK miepecekacT HMEpBYI0 OKPYKHOCTh B Touke D, mpsamasi AK mepecekaeT BTOPYIO
OKpY?KHOCTbH B Touke C.

a) Jlokaxxure, 9To npsimeie AD u BC mapaiiieabHbl.

0) Hatigute paguyc OKpy)XHOCTH, OIMCAHHON OKOJIO TpeyrojbHuka BCD, eciu
M3BECTHO, YTO paJuyc IIEpBOIl OKPYKHOCTU paBeH 4, a paJuyc BTOPOH OKPYKHOCTHU
paBeH 1.

3B. O6mmie BHYTpeHHNE KacaTeIbHbIE K JIBYM OKPY>KHOCTSIM MEePHEeHIUKYISPHBI.
OpHa u3 HUX KacaeTcs OKpyxkHocTell B Toukax A u C, BTopasi — B Toukax B u D
(Touku A u B nexaT Ha OHOI OKPY>KHOCTH).

a) Jlokaxure, 9to oTpe30oKk AC paBeH CyMMe paJILyCOB OKPYKHOCTEH.

0) Haiigure nmomans gethipéxyroasanka ABCD, ecniu AB =6, CD = 8.
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4B. Xopna AB okpyXHOCTH IlapalUleibHa KacaTeIbHOH, IIPOXOJAINEH dYepe3
Touky C, JeXKaIyo Ha OKPYKHOCTH.

a) Jlokaxkute, 94To TpeyroiasHuK ABC paBHOOEIpEHHBIN.

0) Haiimure pagnyc OKpPYXHOCTH, €CIH PACCTOSHHE MEX]Jy KacaTelIbHOH W
npsimoiit AB paBao 1 1 LACB = 150°.

SB (EI'D 2014). /IBe OKpy>XHOCTH KacaloTCsi BHEIIHUM oOpa3oMm B Touke K.
IIpsimass AB kacaeTcs MepBOIl OKPY)KHOCTH B TOdke A, a BTOpoil — B Todke B.

IIpsimass BK mepecekaeT MEPBYIO OKPYXKHOCTh B Touke D, mpsmasi AK Iiepecekaer
BTOPYIO OKPY>KHOCTH B Touke C.

a) Jlokaxkute, 9to npsiMmeie AD u BC mapajuiebHEI.

0) Haiinute mwiomans TpeyroidpHuka AKB, ecid H3BECTHO, 4YTO PaJauyCh
OKpPYKHOCTEH paBHBI 4 u 1.

6B. J[Be OKpY>XHOCTH KacarTcsi BHYTPEHHUM o00pa3zoM. TpeTbsi OKpY>KHOCTh
KacaeTcs IIEPBBIX JIBYX U UX JIMHUU IIEHTPOB.

a) Jlokaxure, 4TO IEepUMETp TPEYrOJIbHHKA € BEpIIMHAMH B IIEHTpax TPEX
OKPYKHOCTE paBeH AHaMeTpy HauOOJIbIIIeH U3 3TUX OKPY>KHOCTEH.

0) Haiinute pagmyc TpeTbell OKpYKHOCTH, €CIIH U3BECTHO, YTO Pa/IMyCHI MIEPBBIX
JIBYX paBHBI 4 1 1.

7B. B paBHOOenpenusii TpeyroibHUK ABC (AB = BC) BnucaHa OKpPY>KHOCTH.
[Ipssmas [ xacaeTcs 3TOH OKpPYXKHOCTH M mapajuienpHa mpsamoii AC. PaccrtosHue ot
TOYKU B 710 mpsiMoii / paBHO pajiinyCy OKpYKHOCTH.

a)/lokaxwure, 9ro TpeyroabHUK A BC paBHOCTOPOHHUI.

0) Halimute paccTOsHHE MEXKAY TOYKAMU, B KOTOPBIX JIaHHAs OKPYXHOCTh
Kacaercsa cTopoHAB i BC, ecinnt pajnyc OKpYKHOCTH PaBeH 3.

8B. Uepes meHTp O OKPYXHOCTH, BOUCAaHHOI B TpeyroiasbHUK ABC, mpoBemn
npsamyro MN napamnensHo cropoHe AB (M nexut Ha BC, N nexur Ha AC).

a) Jlokaxknre, uyto 1miomaau TpeyrodbHUKOB AON n BOM mnponoplnoHaIbHBI
otpe3kam AN u BM.

6) Haitaute nepnmMetp ueThipéxyronsuuka ABMN, ecmu AB =5, MN = 3.

9B (EI'D 2014). K 1ByM HemnepeceKaroIuMcs OKPYKHOCTAM PaBHBIX pPaUyCOB
TIPOBE/ICHBI JIBE MapalljielibHble 00IMue KacaTenbHble. OKPY>KHOCTU KacaroTcs OJHOIT
U3 3THX IpsAMbBIX B Todkax A um B. Uepe3 Touky C, mexamiyro Ha orpeske AB,
IIPOBEJIEHBI KacaTeIbHbIE K 3THM OKPYXKHOCTSIM, IIEPECEKAIOIUE BTOPYIO MPSMYIO B
toukax D n E, npuuém otpesku CA u CD KacaroTcid OJHOU OKPYKHOCTHU, a OTPE3KH
CB u CE — npyroi.

a) Jlokaxure, uro mepumeTp TpeyroiabHuka CDE BIBoe OonbIlle pacCTOSHUSA
MEKTy HIEeHTpaMU OKPY>KHOCTEIA.

0) Haiimure DE ecnu paguychl OKPYKHOCTEH paBHBI 5, pacCTOSHHE MEXKIY UX
neaTpamu paesHo 18, a AC = 8.
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10B. Oxo10 OKpY:KHOCTH OIlHcaHa paBHOOeApeHHas Tpanenus ABCD; E u K —
TOYKH KaCaHHS 3TON OKPYKHOCTH ¢ 00KOBBIMH cTopoHaMH AD 1 BC COOTBETCTBEHHO.

a) Jloxaxure, uto EK AB.
0) Haitnure miomans tpanenuun ABKE, ecnn paanyc OKpPYKHOCTH paBeH 1, a
£2BAD = 60°.

11B. OkpyxHocTh ¢ TIleHTpoM O KacaeTcsi ©OokoBoii cTopoHel AB
paBHOOepeHHOTO TpeyroasHuka ABC, mpojonkeHHs OokoBoil cTopoHBl AC
npogoinkeHus ocHoBaHUus BC B Touke N. Touka M — cepennna ocHoBaHus BC.

a) Jlokaxkute, uto AN = OM.
0) Haiimure OM, ecnu ctopons! TpeyroipHnka ABC paBus! 10, 10 u 12.

12B. OxpyxHoCTh ¢ IleHTpoM O, BIHcaHHas B TpeyroysHHK ABC, kacaercs
cropoHbl BC B Touke M. OKpyKXHOCTB ¢ IeHTpoM O KacaeTcs cTOpoHbI BC B Todke N,
a TakxKe KacaeTcs IpogoinkeHuil ctopoH AC u AB.

a) JlokaxkuTe, YTO OKOJIO YeThIpEXyroiabHuKa BOCOp MOXKHO OIHICATH
OKPYXHOCTb.

0) Haiigute mmmomaau dYeThIpEXyrolpHUKOB BOCO,, ecim AC =6, BC =38,
AB = 10.

13B. Touku M u N — cepenuHsl CTOPOH cooTBeTcTBeHHO AB u AC
TpeyroiasHuka ABC. Ilpsamas, npoxojsmias depe3 BepIINHy A, IIEpEeCceKaeT OTPE3KH
MN n BC B Toukax K u L COOTBETCTBCHHO, NMPUYEM B YETHIpEXYroibHUK BMKL
MOYKHO BIIUCATh OKPYXKHOCTb.

a) Jlokaxkute, 94TO mepuMeTp Tpeyroisauka AMK BaBoe Oonbirie oTpe3ka BL.

0) Haiigure AL, ecu AB =12, BC =16, AC = 20.

14B. Xopast AD, BE u CF oKpy>XKHOCTH JeJIAT APYT Jpyra Ha TPU paBHEBIE YaCTH.

a) Jlokaxure, 4TO 3TH XOPJIBI paBHEI.

0) Haitqure twromaae mectiyroiapHuka ABCDEF, ecin touku A, B, C, D, E
IIOCJIE/IOBATEABHO PACIIONIOKEHBI Ha OKPYKHOCTH, a paJJUyC OKPY>KHOCTH PaBEH 2421

15B. OxpyxHOCTh ¢ IieHTpoM O BIOHcaHa B yroj, paBHEIT 60. OKpYyXHOCTH

0OJIBIIIETO pagnyca € ICHTOM 01 TaKJKC BIIMCAaHA B 35TOT YI'OJI H IIPOXOIHUT YCPEC3 TOUKY
0.

a) JlokakuTe, 94TO paJIyc BTOPOIl OKPY)KHOCTH BJIBOE€ OOJIBINE paJuyca IMepBOil.
0) Haiiure mmHy oOmEed XOpJbl 3THX OKPYXKXHOCTEH, €CIH H3BECTHO, UYTO
pauyc IEpPBOH OKPYKHOCTHU PaBeH 2\/5 .

16B. OxpyxHOCTh ¢ IeHTpoM O U OKPYKHOCTh BJIBO€ MEHBINEr0 pajmyca
KacaloTcid BHYTpeHHHM oOpa3zoM B Touke A. Xopma AB Oomblieil OKpYXHOCTH
[IepECEKAET MEHBIIYIO0 OKPYXKHOCTE B Touke M.

a) Jlokaxkute, uto M — cepenuna AB.

0) JIya OM miepecekaeT OOJBINYIO OKPYXKHOCTH B Touke P. HaliiuTe paccrosHue

OT IIEHTpa OKPYKHOCTHU JI0 XOpAbl AP, eciu pagnyc Oolblneil OKpy»KHOCTH paBeH 13, a
OM =5.
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17B. OxpyxHocTu ¢ nieHTpaMu O u O, KacarTcs BHENHUM 00pa3oM B Touke C.
K okpyXHOCTAM IIpoBejieHBl O0OIas BHENIHSA KacaTellbHas U oOIas BHYTPEHHAS
KacaTellbHas. JTU KacaTellbHbIE IIEpEeCEKA0TCs B ToUke D.

a) Jlokaxkute, 94T0 TpeyroiasHuK O1D0; MPAMOYTOJIBHBIII.
0) Haiinure paguycsl okpyxxHocTeil, ecmu DO, = Jg u DO, = 2\/5 .

18B. OxpyxHocTtu ¢ nieHTpaMu O; U O, KacarTcsd B TOYKE A BHEITHUM 00pa3oM.
IIpsimas, npoxoasias depe3 TOUKy A, BTOPHYHO IIEPECEKAET MEPBYI0 OKPYMKHOCTH B
Touke B, a BTopyto — B Touke C.

a) Jlokaxure, uto O,C O,B.

0) Haitnure momans Tpeyroiasauka BCO,, ecii N3BECTHO, UTO paHMyChl IIEPBO
1 BTOPOI OKPY>KHOCTEH paBHBI S H 8 COOTBETCTBEHHO, a LABO = 15°.

19B. B tpeyroasank ABC IMOMEIEHBI JIBe KacaroIuecs OKPYKHOCTH C IIeHTpaMU
O u O,, ipuuéM IiepBas U3 HUX KacaeTcsa cTopoH AB u AC, a BTopasi — cTopoH AB u
BC.

a) Jlokaxure, uto mpsimeie AO; 1 BO, mepecekaroTcs B IIEHTPE OKPYKHOCTH,
BIIHCAaHHOU B TpeyronbHuk ABC.

0) Haiigure pagnychsl OKpy>KHOCTEH, eI OHU paBHBl, a AB=AC=10u BC=12.

20B. OxpyxHOCTH ¢ IeHTpamu O H O, KacalwTcs BHEIIHHNM o0Opa3oM; IpsMas
KacaeTcs MepBOIl OKPYXKHOCTU B TOUKe A, a BTOpoii — B Touke B. M3BecTHO, 4TO
Touka M miepecedeHHs JHArOHAJICH YeThIpEXyronbHuka OABO, IeXUT Ha NEpBOHN
OKPYXKHOCTH.

a) Jlokaxkute, 94TO TpeyroiasHuk MBO, paBHOOESIPEHHBIN.
0) Haiiiute oTHOMICHHE PaIHyCOB OKPYKHOCTEIA.

21B. B nomyoKpy»KHOCTH PAacIOIOXKEHBI JIBE OKPYXKHOCTH, KacarolHecs IPYT
JipyTa, IOJIYOKPY>KHOCTHU U €€ THaMeTpa.

a) JlokaxxuTe, UYTO NepUMETp TPEYroJbHHKA C BEepIIMHAMU B IIEHTpPax
OKpPY)KHOCTEH U OIYOKPY>XHOCTHU PAaBEH JHAMETPY IIOIYOKPYKHOCTH.

6) U3BecTHO, 4TO pajaHyc MOIYOKPYKHOCTH paBeH 8, a paauyc OJHOU wu3
OKpYy2KHOCTeHN paBeH 4. Haligure pagmyc Ipyroii.

22B. B paBHoOenpennoit Ttpamenuun ABCD ¢ ocHoBammsimMu AD u BC
PACHOJIOKEHBI JBE OKPYXKHOCTHU, KaXKJasi U3 KOTOPBIX KacaeTcs APYrod OKpY>KHOCTH,
JIByX OOKOBBIX CTOPOH M OJHOTO W3 ocHoBaHmil. Ilycts P U Q — TOYKM KacaHUA
OKpYXXHOCTEIl ¢ OOKOBOI cTOopoHOH AB, a o0Imas KacaTelbHas OKPYXHOCTEH,

MpoXogAlIaa 4epe3 UX TOYKY KaCaHHA, IICPCCCKACT OOKOBEIE CTOPOHEBI B TOYKAX M n
N.

a) Jloxaxkute, uto MN = PQ.
0) Haiigure momans tpanemuu ABCD, ecmu AD =18 u BC = 2.
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23B. B npsamoyroibHOM TpeyroinbHuke ABC ¢ npsiMbiM yriaoM C U3BECTHBI
cropoHsl: AC =15, BC =8. OkpyxHOCcTh paauyca 2,5 ¢ IeHTpoM Ha cTopoHe BC
npoxoauT 4epe3 BepmmHy C. Bropas okpy:xHOCTE ¢ nieHTpoM O kacaetrcs katera AC,
TUIIOTEHY3bl TPEYroJIbHUKAa, a TakKe BHEIMHUM 00pa3oM KacaeTcsi MepBoil
OKPYKHOCTH.

. 1
a) Jlokaxure, 4T0 pajiuyc BTOPOH OKPYKHOCTU MEHBIIE, YeM P JUIMHBI KaTeTa

AC.
0) Haiigure pagmnyc BTOpoil OKpY>KHOCTH.

24B. JIBe OKpY>KHOCTH KacalTci BHEITHUM oOpa3zoM B Touke C. Ilpsmas
KacaeTcs MEHBIIIeH OKPYKHOCTH B TOUKe A, a OoybIeil — B TOUKE B, OTIIMIHON OT A.
IIpsimass AC BTOpHYHO HepeceKaeT OOJBIIYI0 OKPYXKHOCTH B Touke D, mpsmas BC
BTOPUYHO NIEPECEKAET MEHBINYIO OKPYKHOCTh B TOUKe E.

a) Jlokaxkute, 9to npsiMasi AE mapamienbHa npsimoit BD.

0) Ilycte L — orimunasg ot D Touka mepecedeHus orpeska DE c Oompimei
okpyxHOCThI0. Halinre EL, eciii painyChl OKPY>KHOCTEN paBHBI 2 H 5.

25B (EI'D 2017). JIBe OKpY>XHOCTH KacaloTCs BHYTPEHHIM 00pa3oM B Touke A,

IpHYéM MEHBINAsg OKPY)KHOCTh MPOXOAUT uepe3 neHTp O Oompmreii. /luametp BC
OoJIbIIIeH OKPYXKHOCTH BTOPHYHO II€peCeKaeT MEHBIIYI0 OKPYXKHOCTh B Touke M,

oTimuHOl oT A. Jlyam AO u AM BTOPHYHO IIEPECEKAIOT OOJIBINYIO OKPYXKHOCTH B
ToukaXx P m (@ cooTrBercTBeHHO. Touka C mexur Ha Jayre AQ Oomblmei

OKPYKHOCTH, HE COJIepKallleld TOUKy P.

a) Jlokaxkute, uto npsiMele PO u BC mapaUIebHBI.

J15

0) U3BectHO, utO Sin LZAOC = . IIpsameie PC n1 AQ mepeceKkaroTcs B TOUKE
K. Hailigute otHOmeHue QK : KA.

26B. OxpyxHocTH, HocTpoeHHbIe Ha cTopoHaX AB u AC Tpeyronsauka ABC kak
Ha JHaMeTpax, IIepeceKaroTcs B Touke D, OTINIHOH OT A.

a) Jlokaskire, 9To Touka D nexuT Ha npsmoii BC.

0) Haiimure yron BAC, ecru £ ACB =30°, DB : DC =1 :3 uTtouka D JeXUT Ha
oTpe3ke BC.

27B. OxpyxHocTH ¢ neHrpamu O; u O, pa3HBIX PaJUYyCOB IEPECEKAIOTCS B
toukaX A u B. Xopaa AC OombIieil OKpy»KHOCTH IIepeceKkaeT MEHBINYI0 OKPY>KHOCTE B
Touke M U 1enuTcs TON TOYKOH IIOIIOJIaM.

a) Jlokaxkure, uto mpoekmusa oTpeska 0,0, Ha mpsamyro AC B deTbIpe pasza
MeHbIe AC.

0) Haiigure O,0,, ecu paanycsl OKpyKHOCTel paBHeI S u 17,a AC = 16.
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28B. /lana Tpanenusa ¢ ocHoBaHuAMH AD u BC. OKpy»XKHOCTH, IIOCTPOEHHBIE Ha
00KkOBBIX cTopoHaxX AB u CD Kak Ha HameTpax, liepecekaroTcs B Toukax M u N.

a) Jloxaxkute, uto MN L AD.

0) Haiigure MN, ecin OOKOBBIE CTOPOHBI Tpamenuu paBHBI 12 u 16, a cymma
IIpOEKITUI TUaroHale Ha OobIiee ocHOBaHUE paBHa 20.

29B. Otpe3ok AB — auaMeTp OKpPYXKHOCTHU ¢ IIeHTpoM O. BTopas OKpy»XHOCTB C
IIEHTPOM B TOYKE B mepecekaeTcs ¢ IEPBOM OKPYKHOCTBIO B Todkax C u D.
KacarenbHas, npoBeféHHas B Touke C K IIEpPBOIl OKPYIKHOCTU, BTOPHUYHO IIEPECEKaEeT
BTOPYIO OKPY>KHOCTb B TOUKE P.

a) Jlokaxkute, 9to TpeyroasHuku AOC u CBP 11og00HBI.

0) Haiigute AP, ecau u3BecTHo, 4To BC = 15 u PC = 24.

30B. Touka M — cepeauHa TUNOTEHY3bl AB NPAMOYIOIBHOIO TPEYTOJILHUKA
ABC. Okono tpeyronbHUKOB ACM u BCM onucaHbl OKpYKHOCTH € nieHTpamu O u O,
COOTBETCTBEHHO.

a) Jlokaxkute, 94To TpeyroasHuK O MO, mpsIMOYT0.IbHBIIL.

0) Haiimure paccTosHne MeXIy TEHTpaMH OKpykHocTell, ecnmu AC =72,
BC =96.

31B. /IBe okpyx)HOCTH IiepecekaloTca B Toukax P u (. Ilpsmas, mpoxopasmas
yepe3 TOUKy P, BTOpoil pa3 nepecekacT MEPBYIO0 OKPYKHOCTh B TOUKE A, a BTOpYIO —
B Touke D. Ilpsamas, npoxopsinas depe3 Touky () mnapamiensHo AD, BTopoll pa3
IIepeceKaeT NEePBYI0 OKPYKHOCTh B TOYKE B, a BTopyto — B Touke C.

a) Jlokaskute, 94T0 4eTRIPEXYTOMBHIK A BCD — TapajuierorpaMm.

0) Haiigute otHomenue BP: PC, eciu pagmyc IIEpBOIl OKPYXHOCTH BJIBOE
OoJbIIIe paiuyca BTOPOI.

32B (EI'D 2017). /Ie okpyxHOCTH ¢ TieHTpaMu O u O, MepeceKaroTca B TOYKaX
A n B, mpuaéM To9kH O; u (O, IexXaT IO pa3HblE CTOPOHBI OT IIpsAMON AB.
IIponoipkenusa jmamerpa CA mepBoll OKPYKHOCTH H XopAbl CB 3TOU OKPYXHOCTH
[IEPECEKAT BTOPYIO OKPYKHOCTH B TOUKaX D U E COOTBETCTBEHHO.

a) Joxkaxkute, uto TpeyroasHuku CBD u OAO, o 100HEI.

0) Haimute AD, ecim £ DAE = £ BAC, paamyc BTOpOIl OKPYXXHOCTH BTpOE
OoJbINe paanyca rmeppoii u AB = 3.

33B (EI'D 2017). /Ige okpyxHOCTH ¢ nieHTpamu O; u O, u paguycamu 3 u 4
repecekaroTcs B Toukax 4 u B. Uepes Touky 4 npoBeneHa npsamasa MK niepecekaroras
00e OKpY>KHOCTU B Toukax M u K, mpudeM Touka 4 HaXOAUTCS MEX1y HUMH.

a) Jlokaxkute, 9to TpeyroasHuku BMK u O1A O, TOg0o0HEI.

0) Haiigute paccrosamne ot Touku B 1o npsmoit MK, ecmt 010, =5, MK =17.
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34B. Touka M — cepeinHa THIOTEHY3bl AB IPSMOYTrOJBHOTO TPEYrOJIbHHUKA
ABC. Ha otpe3ke CM kak Ha IUaMeTpe IIOCTPOECHA OKPYIKHOCT.

a) Jlokaxxute, 4TO OHA IIPOXOJIUT YEPE3 CEPEAUHBI KATETOB.

0) AP u BQ — KkacaTelbHbBIE K 3TOH OKPY>KHOCTH (P m Q — TOYKH KacaHMs).
Haiigure otHomenue AP : BQ, ecnu tg ZABC = 2.

35B. B npsamoyromsHOM TpeyroiasHuke ABC ¢ rumoreHy3oil AB mpoBelieHBI
meuanbl AM u BN. Oxoio 4eTblp€XyroinbHuKa ABMN MOXHO OIINCATh OKPY2KHOCTb.

a) Jlokaxkute, 94T0 TpeyroasHuK ABC paBHOOEpEHHBIA.
0) Haiiqure paanyc oKpy>XKHOCTH, OTIMCAHHOM OKOJIO YETHIPEXYroJdbHIKa ABMN,

ecau AB = 4J§.

36B. Ortpezok CD — Ouccexktpuca Ttpeyroiasanka ABC. OKpyXHOCTE,
npoxoasamasn gyepes Touku C u D, xacaercsa ctopoHsl AB niiepecekaer ctopoHsl AC u
BC B Toukax M u N cOOTBETCTBEHHO.

a) Jlokaxxute, uto MN AB.
0) Haitmure MN, ecu AD =2, BD =4 1 AM = 1.

37B. 13 Touku A TIpoBeJEHBI CEKyllas M KacaTelbHas K OKPYXHOCTH pajuyca

24/7. Ilycte B — Touka kacaHusi, a D mu C — TOYKH IepecedeHUs CeKyIel ¢
OKpPYXKHOCTBIO, mpHuéM Touka D JexuT Mexa1y A u C. N3BectHo, uto BD —

ouccekTpuca Tpeyroibanka ABC H €€ JiiHa paBHa 2«/7 .
a) Jlokakute, 94T0 TpeyrodbHUK ABC NpsiMOyTOIBHBII.
0) Haiigute paccTosHie OT TOYKH A JO IIEHTPa OKPY>KHOCTH.

38B. Oxono TtpeyroapHHKa. ABC omnmcaHa OKpy»XHOCTh. KacarempHas K
OKPYKHOCTH, ITPOXOJIsIas 4yepe3 ToUKy B, nepecekaet npsamyro AC B Touke M.

a) Jlokaskute, 9To TpeyroasHuku AMB u BMC 1mo100HE!.
0) Haitgite otHomenne AM : MC, ecnu u3BecTHO, 9To AB : BC =3 : 2.

39B. Oxpy:xHOCTH, mpoxopfAmmas depe3 BepmmHbl A, B u C IpsiMOYTrOJIBHOI
Tpanerud ABCD ¢ npsiMbIMU yrilaMu IIpH BepinuHax A u B, nepecekaer oTpe3ku AD u
CD coorBercTBeHHO B Toukax M u N, npuuém AM : AD=CN: CD =1 : 3.

a) Hoxaxknte, uto CD = AD.
0) Haiiure miommaap Tpamenuu, eciIi pagnyc OKpY>KHOCTH paBeH 3.

40B. OcHOBaHNe U OOKOBas CTOPOHA PaBHOOEIPEHHOTO TPEYTOIFHUKA paBHEI 26
1 38 COOTBETCTBEHHO.

a) JlokaxuTe, 4TO cpefHss JUHHS TPEeYyrolibHUKA, MapajUleIbHasi OCHOBAHHIO,
[IEpECEKAET OKPYKHOCTh, BIUCAHHYIO B TPEYTOJIbHUK.

0) HaiijmuTe maIHHY OTpe3Ka ASTOH cpeaHell JIUHHUH, 3aKII0OYEHHOTO BHYTPHU
OKPYXKHOCTH.
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41B. Ilycte CQ — Ouccekrpuca TpeyroisHnka ABC. KacaTenpHas K OIMMCaHHON
OKpYXHOCTH TpeyroinbHuka ABC, npoxopsmas depe3 Touky C, mepeceKkaeT IpAMYIo
AB B Touke D.

a) Jlokaxkute, 9To TpeyroasHuk CDQ paBHOOEIPEHHBII.

0) Haitmute CD,ecmu BQ=3 u AQ =1.

42B. B OKpy>XHOCTh BIIHUCAaH YETHIPEXYTOJIBHUK C TPEMS paBHBIMU CTOPOHAMU.
a) Jlokaxute, 9TO B 3TOM YETHIPEXYTOJIIBHUKE €CTh MapajlleIbHbIe CTOPOHBIL

0) Halimure nuaroHanu 4eThIpEXYTOIbHUKA, €CIIH PaJIyC OKPYKHOCTH paBeH 25,
a KaxxJas U3 TpEX paBHBIX CTOPOH YETHIPEXYroibHIKa paBHa 30.

43B. Jlam BeIIyKIBI ~ 4deThIpéXyroibHUK  ABCD.. HM3BecTtHO,  4TO
cos LABC=—cos£ADC.

a) Jlokaxure, 9TO 3TOT YETHIPEXYTOJIBLHUK BITNCAHHBIIH.

0) Haiinqute paamyc OKpY>KHOCTU, OIMUCAHHOW OKOJO YEeTHIPEXYTOJBHUKA, €CIIU
£ZACB =30°, BC=6, a BBICOTHI TpeyrolbHHKOB ABD m CBD, npoBen¢HHBIE H3
BEPIINHEI B, paBHEI.

44B. JluaroHanu Tpaneruu NepreHIIKYIsapHbl OOKOBEIM CTOPOHAM.
a) Jlokaxute, 4TO Tpalenus paBHOOEApCHHAS.
0) Haiigure nioma e TpalleMun, €Clid €€ OCHOBaHUA paBHH 10 u 26.

45B. Jlam mnapamnenorpamm ABCD. Ilpsmas CD xacaeTcsi OKpYXKHOCTH,
OIIMCAaHHOU OKOJIO TpeyroJibHuKa ABD.

a) Jlokaxkute, 4TO MHaroHa s BD paBHa OJTHOU U3 CTOPOH IapajjieorpaMMa.
0) Haiigure nmomia e napamienorpamma ABCD, ecru BD =2 u £ BCD = 45°.

46B. /[Be OKpyKXHOCTU TIepecekaroTcs B Toukax A u B. Uepes Touky B npoBeneHa
npsiMasi, IIepeceKaroIas OKpyKHOCTH B Toukax C u D, nexaniux mo pa3Hble CTOPOHBI
oT npsamoit AB. KacaTembHbIe K 3THUM OKPY>KHOCTAM B Toukax C u D mepecekaroTcs B
Touke F.

a) Jlokasxxute, 970 4eThIpEéXyroabHUK A CED BIUCaHHBIMN.
0) Haiggure AE, ectu AB =10, AC =16, AD =15.

47B. B octpoyronsHoM TpeyroasHuKe ABC nu3 BepmuH A 1 C OnyIieHbl BBICOTHI
APmu CQ Ha croponsl BC u AB.

a) Jlokaxkute, uto £BPQ = £BAC.

0) MUsBectHO, uYro IUIOMEAAb TpeyrodbHnka ABC paBHa 96, 1mIomass
geTblpéxyroisHuka AQPC paBHa 72, a paamyc OKpPYKHOCTH, OIHCAHHOW OKOJO

2 . Haiimute PO.

TpeyroiasHuka ABC, paBeH
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48B. Ha okpyxHocTu ¢ ieHrpoM O u quametrpom MN, paBHbM 34, B3sita Touka K
Ha paccTtosaHuM 15 ot sroro quamerpa. Xopaa KE nepecekaer paauyc OM B Touke F

4
IIoJ yriioM, paBHBIM arccosg.

a) Jlokaxxute, uyto KF : FE = 125 : 29.
0) Haiigute nmomaas TpeyroapHuka KEN.

OTBETHI

1B. 99. 2B. +/65. 3B.49. 4B. 4+2/3. 5B.32. 6B. 1,92. 7B. 3/3. 8B.11. 9B.

93

12,375. 10B. — 11B. 2/41. 12B. 32. 13B. 15. 14B. 117+/3. 15B. 3./5. 16B.

3J13. 17B. 1 u 4. 18B. 26. 19B. % 20B. 1:2. 21B.2. 22B. 80/3. 23B.2.5.

24B. @ 25B. 1:4. 26B. 90°. 27B. 2+/85 u 4+/10. 28B.9.6. 29B. 4/97. 30B.

19
62,5. 31B.2:1. 32B.9. 33B. % 34B.2:1. 35B.5. 36B.4,5. 37B.7. 38B. 9 : 4.

39B. 12\/5. 40B. 5. 41B. 1,5. 42B. 48. 43B. 6. 44B.216. 45B. 4. 46B. 24. 47B. 8.
48B. 267,96.



