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IIpegucioBue

970 y4yebHOe mocobre TpesHAa3HAYEHO JJI IMOATOTOBKHU K PELIEHUI0
3azauu 16 EI'D no maTreMaTrke Ha MpOUILHOM YPOBHE.

[TpeamnonaraeTcs, YTO MIKOJbHUK OCBOWJI IITKOJBHBIM KypC IJITAHUMET-
pHUU C oLleHKO# He HIKe 4. [Tepes paboTol C 3TUM 3aJjaYHUKOM He0bXo-
VMO ITOBTOPUTHh OCHOBHEIE OTIPeJIeIeHUSA U TEOPEMBI U3 ITKOJIBHOTO yueb-
HUKA. DTO TAK)Ke IOJIE3HO ZIeJIaTh U B IIpoliecce pabOTHl ¢ KHUTOM.

[Tocobre HaUMHAETCSA C AMATHOCTUYECKOH paboThl. B Helt 15 3a7a4 Ha
pasnuydHble TeMbl. ECiM B TeueHMe ABYX-TPEX 4aCOB BBl PEIINTe He MeHee
TTOJIOBUHBI 3a/la4d 3TOM pabOThI, TO MOXKHO MIPUCTYIIaTh K paboTe ¢ OCHOB-
HBIMU paszesiaMy 3alayHuKa. Eciiy ke GOIBITMHCTBO 3a/1a4 OKaXKETCs BaM
He II0 cwiaM, TO, CKOpee BCero, 3a ocTaBlieecd J0 dK3aMeHa BpeMsd BaM
He yacTcs JOCTUTHYTh YPOBHS, HEOOXOAUMOTO /ISl YCIIENTHOTO PellleHUs
3azauu 16. B aTOM ciaydyae pasyMHee HCIIOIb30BaTh 3TO BpeMs AJif MOATO-
TOBKM K ApyruM 3azadyam EI'D 1o MaTemaTuke.

[To xakOMy IPUHIMILY YCTPOEHBI pa3fesl 3azauHuka? Ilpexze Bcero
paccMaTpUBAIOTCI TeOMeTpHUYecKre KOHQUTypaluu, Haubosee dacTo
BCTpevarolnecsa B 3a/javax IMIKOJIbHOI'O Kypca: Kacamoliuecs OKpY>KHOCTH,
nepeceKarouecs OKPYKHOCTH, BIKMCAHHBIE U OIHCAHHBIE OKPY>KHOCTHU
TPEYTOJIbHUKA M UYETBIPEXYTOMBHUKA U T.[., CIIOCOOBI HAXOXJEHUs pas-
JIMYHBIX 3JIEMEHTOB T'€OMETPUYECKUX (UTYp — MeAuaH, BBICOT, OHCCEK-
TPUC TPEYToJbHUKA, PAZNYCOB BIHMCAHHBIX M OMMCAHHBIX OKPY>KHOCTel
U T.J., @ TaKKe HEKOTOpPble MEeTO/bl pellieHNa reOMeTpUIeCKUX 3akad —
MEeTO/ IUIONA/Ie, METOZ, BCIIOMOTaTeTbHONM OKPYXKHOCTHU, YABOEHUE Me-
JAWaHBI U T. II.

Kaxzpiit 13 15 paszenoB HaUMHaAETCA ¢ pa3bopa COOTBETCTBYIONIE 3a-
Jlau¥l INAarHOCTUYECKOH paboTHI (€C/IM BB PELIMIIN 3TY 3aJa49y HE TEM CIIO-
cob6oM, KOTOPHIN MPUBOJUTCS HAMH, 3TO TOXKE XOPOILO: IVIABHOE, YTO 3a-
Jlaya pelieHa IpaBWIbHO). 3aTeM GOPMYIUPYIOTCA HEKOTOPLIE YTBEPIKIE-
HUA, TOMOTaloIe pelinuThb 3aa4yu JaHHOTO pa3zesia. Bo MHOrux ciaydaax
3TO GaKThl, KOTOpPbIE HE PACCMAaTPUBAIOTCA B IIKOJbHBIX yueOHUKAX B Ka-
YecTBe OCHOBHBIX, HO 4acCTO COZEP:KaTcsA MOCJAe COOTBETCTBYIOUIVX IJ1aB
y4eOHUKA B KayecTBe 33a4. [1oc/ie 3TOro MpuBOJATCA MPUMEPHI pellleHUsA
3aZla4 ¢ UCTIOIb30BaHUEM ITUX PAKTOB.

Pazzen 3akaHuMBaeTCsA CIMCKOM 3aJad JJjid CaMOCTOATEIbHOTO pe-
meHud. [lepBasd 4acTh CIKCKa — IMOATOTOBUTENbHBIE 3aJaull — COCTOUT
U3 OTHOCUTEJBHO IPOCTBIX 3aJady, pellaeMbIX B JBa-TpU Xxoja. Bropasa
4acThb — TPEHUPOBOYHBIE 33/IaYH — COCTOUT U3 OoJsiee CIOXKHBIX 3aZad,
YpPOBEHb KOTODBIX, 3a HCKJIIOUYEHHEM 3a/ilad CO 3BE3/I0UKOM, NMpUMepHO



4 [pegucioBue

COOTBETCTBYET YPOBHIO 3aja4yu 16. 3aZiauum cO 3BE3Z0YKON BBIIIIE 3TOTO
ypoBHA. B TpeTheil yacTu (3aauu Ha [JOKa3aTeIbCTBO U BBIYMCIEHUE)
cobpaHbl 3a1a4H, popMaT ¥ ypoBEHb KOTOPBIX COIVIACOBAH C IEMOBEPCUEN
dK3aMeHa Ha mpodribHOM ypoBHe B 2016 I. B 3Ty yacTh Kaxkzaas 3ajada
BXOZUT B IBYX BapuaHTax (HampuMmep, 3azauu 3.31.1 u 3.31.2). Pemus 1o
6—7 TaKux 3a7a4, Bbl MOXKETE IIPUCTYIIATh K AUATHOCTUYECKUM paboTawm,
PacnoJoKeHHbIM B KOHIle mocobusa. B kaxzol pabore 6 3azad. Pabora
paccunTaHa ImpuMepHO Ha 2 yaca. Ecau 3a 3To BpeMsA BBl pellaeTe He
MeHee IATU 33lad — 3TO OTIMYHBIM pesynbraT. Eciu MeHee 4YeTHIPEX,
PEeKOMeH/IyeM eIllé TOopellaTh TPEHWPOBOYHBIE 33/aYd, a IIOCJIEe 3TOTO
BO3BPaTUTHCA K JUAaTHOCTUYECKHUM paboTam.

HamomHaMM, 9TO 3a/[a4a CYMTAETCS PEMIEHHOMN, eC/TU Hal/IeHbl Bce eé
pellleHus U ZaHbl 000CHOBAHUS BCEX UCIIOIb30BAaHHBIX YTBEP)KAEeHUH. Pa-
3yMeeTcs, P 3TOM MO)XHO CChUIAThCS HA TEOPEMBI U3 IIKOIBHOTO y4eh-
HUKA.

Ko BceM 3aZiauaM /JlaloTCS OTBETHI, a K HEKOTOPHIM Haubosiee Tpya-
HBIM — U YKa3aHUS.

B nmpwioxeHuu 1 npuBoAsTcsS u3OpaHHbBIE 337a4ld TPEHUPOBOYHBIX U
9K3aMeHALMOHHBIX PaboT ¢ pelmieHUAMU. TyT XKe JaHbl aHAJOTUYHBIE 3a-
Jlau¥, HO C OTBETAMH, YTOOBI BBl MOTJIM ITPOBEPUTH Cebs.

B mputoxkeHuM 2 coOpaHbl pa3TnyHble MHTEPECHBIE U TTOIE3HbIE (akK-
THI 3JIEMEHTapHON TeoMeTpuu. VX MOXKHO HCIOMb30BaTh IPU pelIeHUH
3aZla4 Ha 9K3aMeHe, HO IIPU 3TOM e€CJIM OHU He BXOJAT B IIKOJbHBIN y4yeo-
HUK, TO B dK3aMeHAIMOHHOW paboTe HEOOXOAMMO MPUBECTH MX J0Ka3a-
TEeJIbCTBA.



JduarHocruyeckas pa60Ta

1. B npamoyronsHOM TpeyroibHuke ABC rumoreHysa AB paBHa ¢
u ZABC = a. HalizuTe Bce MeUaHBI B 3TOM TPEYTONbHUKE.

2. B tpeyrombHuke ABC mpoBefeHa MeauaHa BM. M3BecTHO, 4TO

sinZABM _ 1 Hais BC
S ZCBM — 3 HlaiauTe OTHOIIeHHe —.

3. B BrIIyKJIOM 4YeTeIpéxyronbHUKe ABCD OTpe3KH, COeUHAIINE Cce-
PEeAVHBI IPOTUBOIIOIOKHEIX CTOPOH, ITepeceKaloTes mof yriaoM 60°, a ux
JJIMHBL OTHOCATCA Kak 1:3. Yemy paBHa MeHblIad AUaroHaab YeThIpEX-
yronbHuKa ABCD, eciu 6onmbinas papHa /39?

4. HatizuTe TUTOIIAAb TPAIIEIUU C OCHOBaHUAMU 18 1 13 1 GOKOBHIMU
cTopoHamu 3 U 4.

5. CTOpoHBI TpeyroabHUKa PaBHHI 3 U 6, a Yrol MeXJy HUMU paBeH
60°. Haiizure OHCCEKTPUCY TPEYTONbHUKA, NPOBEAEHHYIO U3 BepIIUHBI
9TOTO yIJIa.

6. Touku M u N — cepeJUHBI CTOPOH COOTBeTCTBeHHO BC u CD mapai-
senorpamma ABCD. Otpe3ku AM u BN mnepecekatoTcd B Touke O. Haiigu-

T€ OTHOIIIEHUE Mo
OA”

7. B TpeyronbHuke ABC Meauana AD u 6uccektpurca BE epneHIuKy-
JIAPHBI ¥ IepeceKaroTcs B Touke F. VI3BeCTHO, YTO IUIOLAAb TPEYTOJIbHUKA
DEF pasna 5. Hatigure mwiomazp Tpeyronbauka ABC.

8. U3 Touku M, nexaieil BHe OKPY>KHOCTH ¢ IleHTpoM O U paZiniycoM R,
npoBezieHbl KacaTeabHble MA 1 MB (A u B— Touku KacaHus). [Ipsamblie
OA n MB nepecekatorcsi B Touke C. Haiigure OC, eciy M3BECTHO, YTO
oTpe3ok OM zenuTca OKPY>KHOCTBIO IIOIOIaM.

9. OxpyxHOCTH ¢ LeHTpamMu O; u O, KacaloTcs BHEITHUM 00pa3oM
B Touke C. [Ipamaa kxacaeTcd 3TUX OKPY:KHOCTeH B pasJW4HBIX TOY-
kax A u B cooTrBeTcTBeHHO. Haiiaute yron AO,B, eciu U3BECTHO, YTO

1
tg LABC = 5
10. Ha kaTeTax IpAMOYTOJIbHOI'O TPEYTOIbHUKA KaK Ha JUaMeTpax IIo-
CTPOEHHI OKpYKHOCTH. HatliziuTe ux OB6IIyI0 XOpAY, €CJIM KaTeThl PaBHHI 3
u4.
11. HatizuTe paguychl BIIMCAaHHOW M OMHUCAHHON OKpYKHOCTeU Tpe-

YrOJIbHUKA CO cTOpoHaMu 13, 13, 24 u paccTOAHUE MEXAy LeHTpaMu
3TUX OKPYKHOCTEeM.



6 JuarHoctudeckas pabora

12. Ha npopomxenuu fuaMmeTpa AB OKpY>KHOCTHU OTJIOKEH OTpe30k BC,
paBHbIl guameTpy. [Ipamas, mpoxozsaias yepes3 TouKy C, KacaeTcsa OKPYyX-
HocTu B Touke M. HalizuTe miowmazab TpeyronbHuka ACM, ecnu pajuyc
OKPY>XHOCTHU paBeH R.

13. OKpy>KHOCTB S; IPOXOAUT Yepes LIEHTP OKPY:KHOCTHU S, U IlepeceKa-
eT e€ B Toukax A ¥ B. Xopzaa AC OKPY:KHOCTU S; KacaeTcsa OKPY>KHOCTHU S,
B TOUKe A U JeNUT NEePBYI0 OKPYKHOCTb Ha ZAYTH, I'PaJlyCHbIE Mephl KO-
TOPBIX OTHOCATCA Kak 5 : 7. HaliauTe rpagycHble Mephl AyT, Ha KOTOpbIe
OKPY>KHOCTB S, JAEIUTCA OKPY>KHOCTBIO S7.

14. Ha ctopoHe AB TpeyronpHuka ABC oTMedeHa Todka D, mpudém
/BCD = /BAC. UsBecTHO, uro BC =a, AC =b, AB =c. Haiigute CD.

15. Yoiet npu BepimuHax A u C TpeyrombHuka ABC paBHBI 45° u 60°
cooTBeTcTBeHHO; AM, BN u CK — BBICOTH TpeyronbHUKa. HaliauTe ot-

ouIe eM
HOILIEHU KN



§1. MeanaHa IpAMOYTOJIBHOTO TPeyroJbHUKA

Pertenue 3azauyu 1 U3 AuarHoCTUYECKOI paboOThI

1. B npamoyronsHOM TpeyroiabHuke ABC rumoreHysa AB paBHa ¢
u ZABC = a. HalizuTe Bce MeIUaHBI B 3TOM TPEYTONbHUKE.

Omeem: %, % \/1+3c052a, % \/1+351n2a.
Pemenue. IlockonbKy MeaumaHa g
NPAMOYTOJIBHOIO TPEYroJbHUKA, IIpOBe- c/2

J€HHasa 13 BepIINHEL IPAMOTro yIa, paBHa
IIOJIOBMHE TUIIOTeHY3bl, MeAnaHa CM pas-

a <. K {
Ilycth K — cepeauna BC. Torga CK = c/2
= %BC = %AB cosa = %ccos a. Ilo Teo-
peme Iudaropa us IpAMOYTOIbLHOIO Tpe- N A

yronsHuka ACK HaxoLuM, 4TO
2
AK = V/AC* +CK? = \/(AB sina)*+ (5ABcosa) =
= %V 4sin® a+cos? a = %\/4sin2a+1—sin2a = %\/1+351n2a.

AHajornyHO HaxoAuM MeauaHy BN. <

* ok ok

Teopema. MeduaHa npsamoyz0nbH020 Mpey20abHUKA, NPOBEOEHHAS U3
8epULUHDBL NPSAMO20 Y2/d, PABHA NONIOBUHE 2UNOTEHY3bL.

JoxaszaTtenbcTBo. I[lyctb ABC — NpAMOYTOJIbHBIN TPEYTOb-
HUK C IIPSIMBIM YTJIOM Iipu BepuruHe C. O6o3uauum /BAC = a, ZABC = f3.
Torza a+ 3 =90°.

Ot syya CA B NOIYILIOCKOCTb, COAEPXKALIYIO TOYKY B, OTIOXUM yroiu
ACE, paBHbiii a. Torza syu CE nmpoxoAuT Mexay cropoHamu ymia ACB,
Tak Kak a = ZACE < ZACB=90°. Tloatomy cropoHa CE 3TOro yria nepe-
ceKaeT rUIoTeHy3y AB B HeKOTOpol Touke M.

B

~E
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Tpeyrompuuk AMC paBHOGeApeHHBIH, mockonbky ZACM = ZCAM,
3HauuT, CM = AM. C Apyroii cTOpoHHl, TpeyroabHUK BMC Takke paBHO-
GepEHHBIH, TIOCKOJIBKY

/BCM =90°— ZACM =90°—a = 3 = ZCBM.
3uauut, CM =BM. CiepoBaTeynpHO, M — cepesyiHa runoTeHyssl AB, T. e.

CM — meavaHa TpeyroibHuka ABC u CM = %AB . Yto u TpeboBanOCh 10-
Kasarhb. O

Teopema (obpaTHas). Ecau meduanHa mpeyeosbHUKA PABHA NONOBUHE
CMOPOHBL, K KOMOPOIl 0HA NpogedeHa, Mo MPeY2oNbHUK NPSMOY20IbHbLIL.

PaccMOTpHM HECKOTBKO NPUMEPOB NPUMEHEHUs [J0OKa3aHHOT'O BBIIIE
CBOMCTBA MeJWaHbl MPSIMOYTOJIBHOI'O TPEYTOJIbHUKA, MPOBEJEHHON W3
BEPIIVHEI IPSMOTO YIJIa.

IMpumep 1. HaiiauTe runoreHysy IpsiMOYTOJbHOTO TPeyroOJIbHUKA C
OCTpBIM yIyioM 15°, eciii U3BECTHO, YTO BBICOTA TPEyroJbHUKA, ONyIeH-
Had Ha I'MIIOTeHy3y, paBHa 1.

Omeem: 1.
Pemenue. Ilyctb CH— BBICOTa IPAMOYI'OJIBHOI'O TPEYTOJIbHUKA
ABC, npoBeféHHass W3 BepIIMHBI mpsmoro yria C, LA = 15°. IIpose-

ném mezxuany CM. Torma ZCMH — BHeIIHWI yTron paBHOGEAPEHHOTO
TpeyronpHuka AMC, moatomy ZCMH = 30°. V13 mpsAMOYTOIBHOTO Tpe-

C A
yronbHuka CMH HaxoauMm, uto CM = 2CH = 2. CnefoBaTenbHo, AB =
=2CM =4. <

ITpumep 2. Yepes ocHoBaHUE OUCCEKTPHUCH AD paBHOOEAPEHHOTO
TpeyronbHUKa ABC c BepHIMHON B mpoBeJ€H NeprneHAUKY/IAp K 3ToH
buccekTpuce, nepecekaroumuii npamyo AC B Touke E. HaiiguTe oTpe3ok
AE, ecnu usBecTHO, 4T0 CD =4.

Omeem: 8.

Pem e v u e. OTmMeTuM cepeguny M otpeska AE. OTpe3ok DM — me-
JViaHa NpAMOYTOJIbHOTO TpeyroibHuKa ADE, ipoBeAéHHasA U3 BepLIMHEL
MPAMOTO yria, nosromy AM =DM = ME.



IToAroTOBUTE/NbHEBIE 3aJaYU 9

- : Y; . 5 C

O6o3naunuM £BAC = /ZBCA = a. Tlo TeopeMe O BHEIIHEM YIJIE Tpe-
yrONIbHUKA

/DME = /DAC + ZADM = % +§ =a=/DCM,

3HAUUT, TpeyrombHUK CDM paBHOGeapeHHBIH. CiegoBaTenbHO, AE =
=2DM =2DC=8. <

IToaroToBHUTEILHBIE 3aJa4YH

1.1. l'unoTeHy3a NpAMOYTOJIbHOI'O TpeyroibHUKa paBHa 4. HaliguTe pa-
JIUyC OITMCAaHHOMN OKPY>KHOCTU.

1.2. MeguaHa, npoBeiléHHAA K TUIIOTEHYy3€e IPAMOYIOJIBHOT'O TPEYTOJlb-
HUKa, paBHa m U AeJIuT IpAMOH yroi B oTHoueHuu 1 : 2. Haiigure cTopo-
HBI TPEeyTOJIbHUKA.

1.3. MeauaHa NpsAMOYT'OJIBHOTO TPEYT'OJIbHUKA, IIPOBeJéHHAA K TUIIO-
TeHy3e, pa3bUBaeT ero Ha /iBa TPEYTOIbHUKA ¢ mepuMeTpamu 8 u 9. Haii-
JVITe CTOPOHBI TPEYT'OMbHUKA.

1.4. B tpeyronsauke ABC k ctopoHe AC nipoBeZieHbI BeicoTa BK U Me-
auaHa MB, npuuém AM = BM. Haiigute xocunyc yrina KBM, eciu AB=1,
BC=2.

1.5. OKpy>KHOCTB, IOCTPOEHHAA Ha KaTeTe PAMOYTOJIbHOr'O TPEYTOJb-
HUKa KakK Ha AuaMeTpe, JeJIUT IUIIOTeHy3y B oTHouleHuu 1 : 3. Haligure
OCTpBbIe VIJIBI TPeyTOJIbHUKA.

1.6. Touka D — cepeZiiHa T'UMIOTEHY3bl AB IPAMOYTOJIBHOTO TPEYToJib-
Huka ABC. OKpy>KHOCTb, BIIMCAHHAA B TpeyroabHUK ACD, KacaeTcs OT-
peska CD B ero cepeauHe. HaiiziuTe ocTpsle yribl TpeyroibHuka ABC.

1.7. B 1psAMOYTroJbHOM TpeyroibHuKe ABC M3 BEPIIUHBI IPAMOIO Y-
sa C mpoBeeHbl 6uccekTpuca CL v Meguana CM. Haligure miomazs Tpe-
yrompauka ABC, ecoii LM =a, CM =b.
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1.8. Bae mnpamoyronpHOro TtpeyroibHuka ABC Ha ero karerax AC
u BC noctpoent! kBagpatel ACDE u BCFG. [Ipogomxenue meauansl CM
TpeyronbHUKa ABC mepecekaet npsamyio DF B Touke N. Haligure otpe-
30K CN, eciy KaTeThl paBHH 1 U1 4.

1.9. BeicoTa pAMOYT'OJIbHOT'O TPEYT'OIbHUKA, IIPOBeIEHHAA U3 BepIlU-
HBI TIPSIMOTO YTJIa, PaBHA a U 06pasyeT yroi o ¢ MeAUaHOMU, IPOBeAEHHON
U3 TOM ke BeplIMHBL. HaliiyTe KaTeThl TPEYroabHUKA.

TpeHUpOBOYHBIE 3a/ja4U

1.10. MeayaHa npsAMOYIOJIBHOTO TPEYroJbHUKA, IPOBEAEHHAA K TUIIO-
TeHy3e, pa3b1BaeT ero Ha Ba TPeyroabHUKA ¢ IepUMeTpaMu m U n. Haii-
JYTe CTOPOHBI TPEYI'OJbHUKA.

1.11. B npsamoyromsHOM TpeyrombHuKe ABC (ZC = 90°) mpoBeJeHBbI
BeicoTa CD u MeauaHa CE. Iliomazau tpeyroabHUKOB ABC v CDE paBHEI
cooTBeTcTBeHHO 10 1 3. Hatizute AB.

1.12. B npamoyronsHoM TpeyroabHukKe ABC kateTsl AB 1 AC paBHEIL 4
u 3 cooTBeTcTBeHHO. Touka D genuT runoTeHy3y BC nmononam. Hatigure
paccTosgHNe MeXy LIeHTpaMU OKPYKHOCTel, BIINCAaHHBIX B TPEYT'OJIbHUKHU
ADC u ABD.

1.13. KaTeT npsAMOyTroapHOro TpeyrojJbHUKA paBeH 2, a IPOTUBOJIeXKa-
mui eMy yron paBeH 30°. HaliiuTe paccTossHUE MEXAY IIEHTPAMU OKPYXK-
HOCTel, BIMCAHHBIX B TPEYT'OIbHUKH, HA KOTOPHIE JaHHBIN TPeyrolbHUK
JeNUTcs MeUaHoU, TpoBeEHHON U3 BEPIIUHEI IPAMOTrO yIva.

1.14. B yeTelpéxyronsHuke ABCD aumaroHanu AC u BD nepneHAuKY-
JIApHBI U IlepeceKaioTcd B Touke P. OTpe3ok, coeAnHAOUINN BepmnHy C

o 5
¢ cepeauHount M otpeska AD, paBeH -, AP =1. Paccrosanue oT Touku P 10

1 o ..
oTpeska BC paBHO 5 Haupure AD, eciiv U3BECTHO, YTO BOKPYT YETBIPEX-
yronbHUKa ABCD MOXHO ONMCaTh OKPY>KHOCTb.

1.15. Cpeguad JUHUA Tpallelluy paBHA 5, a OTPE30K, COeANHAIOUIUN
cepeAVHBI OCHOBaHUH, paBeH 3. YIUIBI IpU OOIbIIEM OCHOBAaHUU Tpale-
1y paBab 30° 1 60°. HaliiTe OCHOBaHUA U MEHBIIYIO GOKOBYIO CTOPOHY
Tpamneruu.

1.16. CpezHAa IWHUA Tpaneluu paBHA 4, yIVIBI IIPU OAHOM U3 OCHO-
BaHml paBHH 40° u 50°. HaiiguTe oCHOBaHUA TpalelnH, ecIk OTPE3OK,
COeIUHAIIINN cepeiHbI OCHOBaHUMH, paBeH 1.
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1.17. JuaroHanu Tpanenuy nepneHAnuKyaApHbl. OfHa U3 HUX paBHa 6.
OTpe30K, coeIMHAIONUY cepe/IMHb OCHOBaHUM, paBeH 4,5. Haligure 110-
aAb Tpamnenunu.

1.18. IIpaman, napasnnenbHasd TUNOTeHy3e AB IpAMOYroOJbHOIO Tpe-
yronpHuKa ABC, nepecekaet kareT AC B Touke D, a katreT BC — B Touke E,
npuuém DE=2, a BE=1. Ha runioteHy3e B3ATa Takasd Touka F, uro BF =1.
M3BecTHO Takxke, uTo ZFCB = a.. HaiiguTe 1ioiiaap Tpeyroabuuka ABC.

1.19. TunoteHysa AB IpAMOYTOJIbHOIO TpeyroibHUKa ABC aBiseTca
XOopZAou oKpykHOCTU paguyca 10. BepmuHa C JeXKUT Ha JraMeTpe OKPYXK-
HOCTH, KOTOPBIii ITapasiiesieH runoreHy3e. Yron CAB paBeH 75°. Haligute
Iomazsb TpeyroibHuka ABC.

1.20. Tunnorenysa KM mpAMOYrojabHOI'O TpeyrojbHuka KMP ABjgeTca
XOp/IOii OKPY»KHOCTH paauyca +/7. BepimnHa P HaxoAuTcA Ha AUAMeETpe,
KOTODBII TapasiesieH TUIIoTeHy3e. PaccTogHue OT IeHTpa OKPY>KHOCTHU 10
TUIOTeHy3bl paBHO /3. HaiiiuTe ocTphie yIyibl TpeyrombHuka KMP.

1.21. B TpeyronpauKe ABC u3BecTHO, 4T0 AB=c¢, AC=Db (b>c), AD —
6uccexTpuca. Yepes Touky D mpoBeZieHa IpsiMast, HepIeHAuKyIsgpHasd AD
u niepecekatomiasg AC B Touke E. Hatigure AE.

1.22. Touka E jexut Ha ctopoHe AC PaBHOCTOPOHHEI'O TPEYrOJbHU-
ka ABC; Touka K — cepepguna otpeska AE. [Ipamas, nmpoxozAiasa dyepes
Touky E mepneHAVKYIsIpHO NpAMoON AB, U npsaMasi, IpoxoAdllas depes
Touky C IepleHAUKYIApHO Npamol BC, nepecekatoTcs B Touke D. Haii-
JAUTe yITBl TpeyroabHuka BKD.

1.23. B tpaneuuu ABCD Touka K — cepesuHa ocHoBaHuda AB, M —
cepefrHa ocHoBaHuA CD. HaiizuTe Iiomazp Tpamelny, eciu U3BeCTHO,
yto DK — 6uccekTpuca ymia D, BM — 6uccektpuca yria B, Haubonbumi
U3 YIJIOB IpU ocHOBaHUM AB paBeH 60°, a nepumetp paseH 30.

1.24% B TpeyrombHuKe ABC wu3BecTHBl ymibl: /A = 45°, /B = 15°.
Ha mnpozomxeHun cropoHsl AC 3a Touky C B3ATa TOukKa M, NMpUUEM
CM =2AC. Hatizute yron AMB.

1.25% B TpeyronpHuKe ABC u3BecTHO, 4To AB = AC u yron BAC Tymo.
[Tyctb BD — 6uccekTpuca TpeyroabHuka ABC, M — OCHOBaHHE ITIepIIeH-
JUKYyJApa, OIMyllleHHOro u3 A Ha cTopoHy BC, E — OCHOBaHUe IepIieH-
JUKyJApa, onmyleHHoro u3 D Ha ctopoHy BC. Yepes Touky D mpoBefEH
TaKKe MepleHJUKyIAp kK BD 10 nepeceyeHus co cTopoHoit BC B Touke F.
N3BecTHO, uTo ME = FC = a. HaiiauTe miomazab TpeyronbHuka ABC.

1.26% OcTperii yron npu BepumrHe A pomb6a ABCD paBeH 40°. Yepes
BepLINHY A U cepeauHy M cTtopoHbl CD npoBezeHa npsaMas, Ha KOTOPYIO
OIyIeH MepreHAUKYAAp BH u3 Bepuinnsl B. Hatigurte yron AHD.
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3azlayy Ha JJ0Ka3aTeJbCTBO U BbIYHCJIEHUE

1.27.1. B tpaneuuu ABCD c ocHoBaHuAMU AD u BC HU3BECTHO, 4YTO
AB=BC=CD=3AD.

a) Jokaxkute, uro AC 1. CD.

6) HatizuTe yIyibl TpameIyuu.

1.27.2. luaroHaab paBHOOeIpeHHOH Tpalelyy epneHANKyIIpHa 60-
KOBOM CTOPOHE, a YT'oJl IPY OCHOBAHWM Tpamneluu paBeH 120°.

a) JIoKaXXKuTe, YTO OJHO U3 OCHOBAHUM TpaIellyl BABOE OOJIBbIIE APY-
roro.

6) HaifiuTe CTOPOHBI Tpanelnu, ecii eé AuaroHanb paBHa 2+v/3.

1.28.1. Touka M — cepeAyiHa TUNIOTEHY3bl AB IPAMOYT'OJIBHOI'O Tpe-
yronpHuKa ABC c yrnom 30° mpu BepuriHe A. OKpPY:KHOCTb, BITMCAHHAA B
TpeyronbHUK BMC, kacaetcsa ero ctopoH BC u BM B Toukax P u Q.

a) Joxkaxure, uro PQ || CM.

6) Haiizute PQ, ecmu AB=28.

1.28.2. Touka E — cepeayHa r'AnoTeHy3el ML IpAMOYrOIbHOIO Tpe-
yronbHUKa KLM c yrnom 30° npu BepummHe M. OKpPYyXKHOCTb, BIIMCAaHHAsA
B TpeyronbHUk KME, kacaerca kareta MK B TOuke A, a OKPY>XHOCTb,
BIIMCcaHHadA B TpeyronbHUK KLE, kacaeTca xarera KL B Touke B.

a) Jlokaxure, yto KE = AB.

6) B KaKkOM OTHOILIEHWM TOYKA KacaHHUs OONBIIEN U3 3TUX OKPYKHO-
cTell AesuT TUIIOTeHy3y?

1.29.1. Ha xatetax AC u BC npAaMoyrosbHoro tpeyroibHuka ABC BHe
TpeyroabHUKa NocTpoeHsl kBagpaTtel ACDE v BFKC. Touka M — cepeau-
Ha runoTeHy3sl AB, H — Touka nepeceyeHus npameix CM u DK.

a) Jokaxurte, yro CM L DK.

6) Haiigute MH, ecu kaTeTsl TpeyroinbHuKa ABC pasusl 30 u 40.

1.29.2. Ha kartetax KL u ML npsaMoyrojbHoro TpeyroabHuka KLM BHe
TpeyrojJbHUKa MOCTpoeHkl kBaApaTel ABKL u CDLM, LP — BbICOTa Tpe-
yrospHuKa ADL.

a) Jlokaxkurte, yTo npsAMas PL mpoxoguT dyepes cepefuHy E TUIIOTeHY-
36l KM.

6) Haiigute EP, ecu KaTeThl TpeyronbHuKa KLM paBHEL 10 u 24.

1.30.1. 13 BepimmHLL C TYIIOro yria TpeyroiabHuka ABC IpoBe/ieHa Bbl-
cota CH. Touky H coepununu c cepeauaMu M u N ctopoH AC u BC.

a) JlokaxxuTe, 4TO B 4YeTHIPEXYTOIbHUK CMHN MOXXHO BIIMCATh OKPYXK-
HOCTb.

6) Haiizute eé paguyc, eciu cymma ctopoH AC u BC paBHa 20, a 1wio-
mazgs TpeyroibHuka ABC paBHa 24.
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1.30.2. Touka P — ocHOBaHMEe BBICOTHI BP paBHOOEIPEHHOTO Tpe-
yronbHuKa ABC, omnylieHHONW Ha 60KOByto cropoHy AC. Touku E u F —
cepeayHbI 0ocHOBaHUA BC 1 GOKOBOM CTOPOHBI AB COOTBETCTBEHHO.

a) JlokaxxuTe, 4TO B 4eTHIPDEXYTONbHUK BEPF MOXXHO BIIMICAThb OKPYX-
HOCTb.

6) Hatizute e€ paauyc, eciu BC=12u AB=AC=10.

1.31.1. Touka E pacnosoxeHa BHe kBagpara ABCD c neHtpoMm O,
npuuéM TpeyronbHUK BEC mpamoyronbHbiii (ZE =90°) u HepaBHOGex-
peHHbIl. Touka M — cepeayHa cTOpoHH! BC.

a) Jlokaxxute, 4To TpeyronbHUK OME paBHOOepeHHBIH.

6) TIpsimas EO mepecekaeT cTopoHy AD KBazpara B Touke K. Haiigure
otHotenue AK : KD, ecaiu ZCBE =30°.

1.31.2. Touka A pacrnionoxxena BHe kBazpara KLMN c nertpoM O, IIpu-
yéM TpeyronbHUK KAN mnpsamoyronbHbeiid (LA =90°) u AK = 2AN. Tou-
Ka B — cepeguHa cTOpoHH KN.

a) Jlokaxkure, uto BM || AN.

6) [Ipsamas AO nepecekaet ctopoHy ML KBazpaTa B Touke P. HaiiguTe
oTHouleHue LP: PM.

1.32.1. /IBe CTOPOHHI TPEYTOJIbHUKA PaBHHL 1 U 5, IUIOIIAaAb TPEYTOlb-
HUKa paBHa 2. MeauaHa, IpoBeZiéHHAA K €ro TpeThell CTOPOHe, MeHbIIe
€€ TIOJIOBUHHI.

a) JlokaxxuTe, 4TO TPEYTONbHUK TYIIOYTOTbHBIN.

6) Haiizure paguyc OKpPYy>KHOCTH, OIMCAHHOM OKOJIO 3TOTO TPEYTOJb-
HUKA.

1.32.2. /IBe CTOpPOHBI TPEYI'OJIbHUKA PaBHHI 6 U 5, IIOLIAAb TPEYToJb-
HUKa paBHa 9. MeauaHa, npoBeiéHHAsA K €ro TpeTbel CTOpOoHe, OosbIle
€€ IOJIOBUHBI.

a) JlokaxxuTe, YTO TPEYTOJbHUK OCTPOYTOIbHBIM.

6) HatiznTe ero HaubOJIBIIYIO BRICOTY.

1.33.1. BricoTel AA; ¥ BB; OCTpOyroibHOro TpeyroibHuka ABC Ie-
pecekatorca B Touke H. Touku M u N — cepegunbl oTpe3skoB AB u CH
COOTBETCTBEHHO.

a) JlokaxuTe, 9TO TPeyronbHUKU A;MB; u A;NB; paBHOOeApeHHEbIE.

6) Haiizure 1iomazp 4eTeIpéxyrombHuka A;MB;N, eciu A;B; =6 u
MN =4.

1.33.2. Ilpogomxenud BeicoT PP; u QQ; TpeyroabHuUkKa PQR ¢ TymbsIM
YIJIOM IIpU BeplinHe R nepecekatorcsa B Touke H. Touku A u B — cepeau-
HBI 0Tpe3K0oB PQ 1 RH COOTBETCTBEHHO.

a) Jokaxwure, uto P;Q; L AB.
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6) Hatizure guaroHamu 4eTwIpéxyroiabHuKa AP;BQ;, ecmu PQ = 10,
RH =6 u AM =3BM, rie M — Touka nepecedyeHus AuaroHaaei.

1.34.1. lan TpeyronbHuK ABC. Touku M, M,, M3 — cepeUHbEl CTOPOH
AB, BC u AC, a touku H,, H,, H; — O0CHOBaHUs BBICOT, JeXalllie Ha Tex
’Ke CTOPOHax.

a) Jlokaxwure, 4TO U3 OTpe3koB H, My, HoMs 1 H3M; MOXXHO ITOCTPO-
UTb TPEYTONbHUK.

6) Haiizure ero mepumetp, ecjiu mepuMeTp TpeyroiabHuka ABC pa-
BEH a.

1.34.2. Meanausl AA;, BB; u CC; TpeyronbHuka ABC IepeceKaroTca B
Touke M, npuuém BB, L CC;.

a) Jlokaxkure, 4yTO U3 OTpe3koB A; M, A;B; u A;C; MOXXHO IIOCTPOUTH
TPEYroJIbHUK.

6) HalizuTe 1uromazpb 3TOro TPeyroabHUKa, ecivu BB; =18 u CC; =9.

1.35.1. Beicota AH 1 Mmeguana AM TpeyronbHuka ABC genar yron BAC
TpeyronbHuKa ABC Ha TpU paBHBIE YaCTU, IPUYEM TOUKa H JIeXKUT MeXIY
B u M. V3 Touku M omnyuieH neprneHaukyaap MK Ha ctopony AC.

a) Jokaxute, uto MK =BH.

6) Haiigute yriel TpeyroabHuka ABC.

1.35.2. 113 BepuinHbI IpAMOro yria C IpAMOYTOJIbHOI'O TPEYTroJIbHUKA
ABC mpoBegennl Beicota CH, meanana CM u 6uccektpuca CL, mpuuém
/HCM =/BCH+ ZACM.

a) JokaxuTte, yro LABC =3/BAC.

6) Haiigure otHoltenue HL : LM.

1.36.1. Meauansl AM u BN tpeyronbauka ABC NeplieHAUKYAAPHB U
Iepecekarorca B Touke P.

a) Jokaxure, uro CP = AB.

6) HatizuTe mwiomiags Tpeyronbuuka ABC, eciu AC =3 u BC =4.

1.36.2. Meguansl LP u MQ TpeyronbHuka KLM TnepneHAUKYAAPHB U
repeceKaroTca B Touke G.

a) Jlokaxkxute, 4To oTpe3ok PQ paBeH MeguaHe GE TpeyrosbHuka LGM.

6) Haiiaute PQ, eciu KL =22 u KM =31.
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PeltteHue 3aa4u 2 U3 AUarHOCTHYECKOI pabOTHI

2. B tpeyronbHuke ABC mnpoBefeHa MezuaHa BM. V3BecTHO, 4TO

sin/ABM 1 o BC
= ~. HaniguTe oTHOLIEeHUE ——

sin/CBM ~— 2 AB’
1
Omsem: 3
P e m e H u e. Ha npogomkxeHuu MeAyiaHbI B

BM 3a Touky M omioxuMm oTpe3ok MD, pas-
HbIlll BM. luaronanu AC u BD 4eThIpEXyToib-
Huka ABCD pendArcs TOUKoM mepeceyeHus M
nonosnaM, sHauut, ABCD — napasienorpamm. M
[Toatomy ‘

AD=BC u /ADB = /ZCBM.

[Io TeopeMe CHHYCOB U3 TpeyrojibHuka ABD
HaXoJVM, 4TO D
AD _ sin/ZABD _ sin/ZABM _ 1
AB ~ sinZADB ~ sinZCBM ~ 2°
BC _AD 1
»AB~ AB 2’

CiegoBaTebHO
S

Bo MHOTHX CIydasx [ pelleHus 3aadl yA0OHO NMPUMEHUTDH TaKOe
ZIOTIOJTHUTEIbHOE IIOCTPOeHNE, MBI OyZieM Ha3bIBaTh ero yABOeHUEM MeJu-
aHsbl.

Ha npozomxenun meguaHbsl AM TpeyronbHuka ABC 3a Touky M
oTIOKUM oTpe3ok MD, paBubiit AM. Torza auaroHanu AD u BC yeThl-
péxyronbHuka ABDC Toukoli nepeceueHus M zesATcsA [IoNoNIaM, 3HAUUT,
ABDC — napaynenorpamM. Jlajee mpuMeHseM CBOWCTBA IMapasiieso-
rpaMma.

IMpumep 1. HaiipzuTe mionjagb TpeyroibHUKA, €CJIU IBE €T0 CTOPOHBI
paBHbI 1 1 v/ 15, a MeguaHa, IpoBeiéHHAsA K TpeThell, paBHa 2.

V15

Omsem: 5 -

Pemenue. Ilyctb AM — meguaHa TpeyroabHuka ABC, AM =2,
AB=+/15, AC=1. Ha npogomxeHuu megransl AM 3a TOUKy M OTI0XKUM
oTpe3ok MD, paBHbiti AM. Torga ABDC — mapaienorpaMm, IO3TOMY
BD=AC=1.
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TpeyronbHUK ABD ImpAMOYTONbHEIA, Tak Kak AD? = AB? + BD?. Cre-
ZIOBATEJIBHO,

=

Saasc = Sassp = —5 - <
IMpumep 2. CTOpOHBI TpeyrolbHUKA PaBHH a, b, c. Jlokaxure, 4TO
. ]. 2 2 2
Me/[aHa, IPOBe/IEHHAsA K CTOPOHE ¢, paBHa 5 2a®42b* —c=.
Cc

JoxaszaTensbcTBo. Ilyctb AB=c, BC=a, AC =b— CcTOPOHBI
TpeyronbHuka ABC; CM =m — MeAnaHa TpeyroJbHUKA.

Ha npopomxennu meauanbl CM 3a Touky M oTIoXUM OTpe3ok MD,
paBHbIii CM. Torga ACBD — napasnnenorpamm. [TosTomy

CD?+4 AB? = 2(AC?*+BC?), wm 4m?+c% =2(a®+b?).
Ortcroza HaxXoAUM, YTO

m? = %(2a2+2b2—c2). O



PelieHue 3aauu 2 U3 AMarHOCTUYECKOH PabOTHI 17

IMpumep 3. [Lromazs TpeyronbHuka ABC paBHa S. HatizuTe mwiomazb
TPeyTOJIbHUKA, CTOPOHBI KOTOPOTO PaBHBI MeJIMaHaM TpeyroabHuka ABC.

Omeem: %S.

Pem e Hue. Ilycte M — TOUKa NepeceyeHUA MeAuaH TPEYyrolbHUKA
ABC, A,, B;, C; — cepeaunsl cTopoH BC, AC u AB COOTBETCTBEHHO, S —
wionab Tpeyroabuuka ABC, S’ — Iuiomab TpeyroabHUKa, COCTaBIEH-
HOT'O U3 MeAuaH TpeyroabHuka ABC.

A

Ha mpomomxenuu mezunanel MA, TpeyronbHuka BMC 3a TOYKy A,
OTJIOKUM OTpe30K A;D, paBHBIM MA;. MeauaHbl TpeyrosbHUKA JAeAT-
C WX TOYKOM IlepecedeHHsA B OTHOIIEHUM 2 : 1, cuuTad OT BEpILHHBI,

nosromy MD =2AM =AM = %AAl. YeTripéxyronpHuk MBDC — mapai-

Jesiorpamm, nosromy CD =BM = %BBl. Kpome Toro, CM = %CCl.
TakuM 06pa3oM, TPEYTONbHUK, COCTABIEHHBIN 13 MeANAaH TPEeYToIbHU-
ka ABC, mogob6eH tpeyronbHuky MDC, npuuéMm koadduireHT mogobus

3 /9
PaBeH 7, 3HAYWT, S'= ZSAMDc-

V3BeCTHO, 4TO Me/IMaHbl Pa30HBAIOT TPEYTOIBHUK HA IIECTh PaBHOBE-
JIMKUX TPEYTOJIbHUKOB, II03TOMY

1 1
Saamc = gS, @ Sampc = 25aa,mc = 3S-
CnezmoBaresibHO,

9 91
S/= ZSAMDCZ Z'gsz S. <

3
4
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IIpumep 4. [uaroHanu TpaleLuu paBHEL 3 U 5, a OTPE30K, COeSUHA-
IOIIUM cepeiHbI OCHOBaHUH, paBeH 2. HalifuTe miomap Tpamnenuu.

Omesem: 6.

Pemenue. IIyctb M u K — cepeaunsl ocHoBaHuii BC u AD Tpa-
neuuu ABCD, AC =3, BD = 5. Yepes BepumHy C MeHBIIEr0 OCHOBa-
HuA BC npoBeAéM NIpAMylo, NapaUIeJbHYI0 AuaroHanu BD, fo mepe-
ceyeHusa c mpsaMmoil AD B Touke P u mpsmylo, mapasienbHyo MK, no
nepeceuenus c npsamoit AD B Touke Q. Toraa

AQ = AK +KQ = AK +MC = %AD+%BC -

= 2(AD+BC) = 3(AD+DP) = 2P,

nosromy CQ — meguaHa tpeyroiabHuka ACP. Ternepb U3BECTHO, YTO
CQ:MKZZ, ACZS, CP:BDZS, SABCD:SAACP'

Ha npogomxenun Mezuansl CQ 3a TOUKY Q OTJIOXKUM OTpe30K QF , paBHBIHM
CQ. Cropont! TpeyronbHuka CFP paBHHI:

CF=2CQ=4, CP=BD=5, FP=AC=3.

OTOT TpeyrobHUK IpAMOYronbHEI (CP? = CF? + PF?), mostomy

SACFP = %CFPF = 6
CrnezmoBaresibHO,
Sascp = Saace = Sacrp = 6.

(KcraTth, oTpe3ok MK NpoxoAuT depe3 TOUKY IlepecedyeHUs AuaroHauiei
Tpamelyy, HO 3TO HaM He II0HaZ06mI0Ch. ) <
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IToaroTroBHUTEILHBIE 3a4a4YH

2.1. Meguana AM TpeyronbHuKa ABC paBHa m u 06pasyeT co CTOpO-
Hamu AB u AC yruiel @ ¥ 3 cOOTBETCTBEHHO. HaliiuTe 3TU CTOPOHEI.

2.2. B tpeyronbHuke ABC nsBecTHO, 4T0 BD — MeauaHa, BD=AB- —3,
a /DBC =90°. Haiigure yron ABD.

2.3. HalizuTte miomazp TpeyrolabHUKA, €CIU [B€ ero CTOPOHBI paBHBI
27 u 29, a MeuaHa, IpoBeJ€HHAA K TpeThell, paBHa 26.

2.4. CTopoHBI TpeyroiabHUKa paBHE 11, 13 u 12. Halizute Mezuany,
MPOBEAEHHYIO K OOMBIIEH CTOPOHE.

2.5. B TpeyronpHUKe ABe CTOPOHEI paBHHL 11 1 23, a MeAuaHa, IpoBe-
JéHHadA K TpeThel, paBHa 10. Halifute TpeThi0 CTOPOHY.

2.6. B paBHOOeJpPEHHOM TpEYroJbHUKE C OOKOBOW CTOPOHOW, paB-
HOH 4, poBeleHa MeAnaHa K OOKOBOH cTopoHe. HaliimTe ocHOBaHHeE
TPEYTOJIbHUKA, €CJIU MeAraHa paBHa 3.

2.7. OcHOBaHUe paBHOGEPEHHOTO TPEYTONbHIKA PaBHO 44/2, a Meau-
aHa, mpoBeZiéHHast K OOKOBOM CTOpOHe, paBHa 5. Halinre 60KOBBIE CTO-
POHBIL.

2.8. B tpeyronbHuke ABC n3BecTHBI CTOPOHBL AB=2 1 AC =4 u Me-
nuaHa AM = +/7. Haiiaure yron BAC.

2.9. B tpeyronsHuke ABC orpesok AD —wMmeauaHa, AD =m, AB=a,
AC =b. Hatizure yron BAC.

TpeHI/IPOBO'{HBIe 3aJadyu

2.10. /IBe cTOpPOHHI TpeyroJbHUKa paBHbl 10 1 12, a MeanaHa, IpoBe-
JAE€HHada K TpeTbel, paBHa 5. HaliguTe miomazab TpeyroabHUKa.

2.11. HatiguTe 1ioniaZib TpeyroJbHUKA, MeAuaHbl KOTOPOTO PaBHHL 3,
4us.

2.12. Hatigure miomniazib TpeyroJabHUKA, MeJHaHbl KOTOPOTo paBHHI 10,
10 u 16.

2.13. HatiguTe miomaZib TpeyroJlbHUKA, MeJaHbl KOTOPOT'O PaBHBI 12,
15 u 21.

2.14. Meguana AD u BricoTa CE paBHOOepeHHOTO TpeyronbHuka ABC
(AB = B(C) mepecekarTcs B Touke P. HaiiznTe miomazp TPeyroJlbHUKA
ABC, ecniu CP =5, PE=2.

2.15. Meguana AM u 6uccektpuca CD NpAMOYTOIbHOTO TPEYTONbHU-
ka ABC (4B =90°) mepecekatorcsi B Touke O. Haiigure 1uromazgb Tpe-
yronbHuKa ABC, ecnmu CO=9, OD =5.
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2.16* BHyTpU HpsAMOYTOJbHOT'O TpeyroiabHUKa ABC ¢ IpAMBIM yITIOM
npu BepumHe C oTMedeHa Touka O, mpuuéM OA = OB =b. VI3BeCTHO Tak-
ke, uTo CD — BrIcOoTa TpeyronbHuka ABC, Touka E — cepefrHa OTpes-
Ka OC, DE =a. Hatigute CE.

3ajayy Ha AOKa3aTeJbCTBO U BbIUMCIIEHUE

2.17.1. Meguana AM TtpeyronbHuKa ABC mpogo/keHa 3a TouKy M Ha
paccrosaHue MD =AM.

a) Jokaxwure, uro CD = AB.

6) Hatizute miomiazbs Tpeyroibuuka ABC, eciu AB=10, AC =12,
AM =5.

2.17.2. MeaunaHa CK tpeyronsHuka ABC npozpo/mkeHa 3a Touky K Ha
paccrosanue KM =CK.

a) Jlokaxkute, uro AM || BC.

6) Haiizute miomazp TpeyroibHuka ABC, ecmu AC = 10, BC = 24,
CK=13.

2.18.1. B Tpeyronpauke ABC BeicoTa BD paBHa 6, MmeguaHa CE pas-
Ha 5, pacCTOAHUE OT TOYKM IlepecedeHUda oTpe3koB BD u CE 10 CTOPOHEI
AC pasHo 1.

a) Jokaxwurte, uto CD : AD=1:4.

6) HatizuTe mwromazgs TpeyronbHuka AEC.

2.18.2. B TpeyronpHuke ABC BricoTa AH pasHa 30, Mmeauana BM pas-
Ha 25, pacCTOAHUE OT TOYKU llepecedeHns OTpe3koB BM 1 AH 10 CTOPOHBI
BC paBHoO 6.

a) Jlokaxxute, uyto BH:CH=1:3.

6) HatiauTe mwromaas TpeyroibHuka AMB.

2.19.1. /lan TpeyronbHuk ABC co cropoHamu AB =3, AC =+/73 u Me-
auaHon AM =4.

a) JlokaxkuTte, 4TO MeAraHa AM TeprieHANKYIApHa cTOpoHe AB.

6) Haiigute BbICOTY TpeyrombHuKa ABC, TPOBEAEHHYIO W3 BEPIIH-
HHI A.

2.19.2. lan tpeyronbHuk ABC co ctropoHamu AB =14, BC =8 u megu-
aHoit BM =9.

a) Jlokaxkure, 4yTO TpeyroabHUK ABC paBHOOEpEHHBIMN.

6) HatiguTe BBICOTY TpeyroinbHUKa ABC, TPOBEAEHHYIO U3 BEPUIUHEI B.

2.20.1. Ha ctoponax AC u BC tpeyroibHuka ABC BHe TpPeyroJbHUKA
nocrpoeHsl kBazpaTsl ACDE u BFKC. Touka M — cepeAiiHa CTOPOHBL AB.

a) Jlokaxxute, 9To CM = %DK .
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6) HaiiznTe paccTosHUA OT TOYKM M /0 IIEHTPOB KBaZIpaToOB, €C/IU
AC=6,BC=10u LACB=30°.

2.20.2. Ha croponax AC u BC TtpeyronbHuKa ABC BHe TpeyroJbHUKA
nocrpoeHsl kBagpatel ACDE u BFKC. Touka L — cepeanHa orpe3ka DK.

a) Jokaxwurte, uto CL = %AB .

6) HatizuTe paccTosiHHE MEXAY LIeHTpaMU KBaZpaToB, eciu AC = 24/2,
BC=3v6u ZACB=60°.

2.21.1. B tpanenuu ABCD ocHoBanud BC u AD oTHocATcA Kak 1: 2.
[Tycte K — cepeauHa auaronanu AC. Ilpamasa DK niepecekaeT cTOpoHy AB
B TOuYKe L.

a) Jokaxxute, yTo AL =2BL.

6) HatiguTe miomniazb 4eThIpéxyroabuuka BCKL, ey IIOIIab Tpare-
uuu ABCD pasHa 9.

2.21.2. B tpanenuu ABCD ocHoBaHuda BC u AD orHocaTca Kak 1: 3.
[Tycte M — cepepuna 6okoBol cropoHbl CD. Ilpamast AM mepecekaeT
auaroHanb BD B Touke P.

a) Jlokaxute, 4yTo BP : PD =4:3.

6) Haiigure mwromas 4eThIpéxyroibHuKa BCMP, ecny IIomaab Tpa-
nernuu ABCD paBHa 56.

2.22.1. Meguansl AA,, BB, u CC; TpeyronbHuka ABC mepeceKarTcs B
Touke M. M3BecTHO, uTO AC = 3MB.

a) Jlokaxxute, 4yTo TpeyroabHUK ABC IPAMOYTONbHBIH.

6) HatizuTe cymmy kBagpaToB MeauaH AA; u CCy, uto AC =30.

2.22.2. Mexguaunn AA,, BB; u CC; TpeyronbHUKa ABC IepeceKaroTca
B Touke M. M3BecTHO, uTo AC = 6MB;.

a) Jlokaxxute, 4yTo TpeyroabHUK ABC IPAMOYTONbHBIH.

6) HatizuTe cymmy kBagpaToB MeauaH AA; u CC,, eciiu AC =12.

2.23.1. Meguana AM u BbicoTa CH paBHOOEIPEHHOTO TPEYTONbHUKA
ABC (AB=BC(C) nepecekaroTcs B Touke K. M3BecTHO, uTo CK =5, KH=1.

a) Jloxaxxute, yto AH :BH=1:4.

6) HatiauTe mwromaas TpeyroibHuka ABC.

2.23.2. Meguana GA u BbeicoTa HB OCTPOYTOJIBHOTO PaBHOOEAPEHHOTO
TpeyronbHuka FGH (FG = FH) nepecekatoTcs B Touke C. V3BecTHO, 4TO
FG=20, CH=10.

a) Jokaxwure, uto tg LAGF = %

6) HatizuTe 1uromazs TpeyroibHuka FGH.
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2.24.1. B TpeyronbHuKe ABC 6uccektpuca BE u Mmeauana AD neprieH-
AVKYJIAPHBL.

a) Jlokaxwure, yto CE =2AE.

6) HatizuTe cropoHsl Tpeyronbauka ABC, eci BE = AD =8.

2.24.2. B TpeyronbauKe ABC cTopoHa AB BABOe Gosbliie cTOpoHHI AC.
a) Jokaxure, yto MeguaHa CM meprneHAUKYyIsApHA 6uccekTpuce AK.
6) Haiigute cropony BC, ectu AC =5, AK =4.
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PerteHue 3asa4yu 3 U3 AUArHOCTHYECKOI pabOTHI

3. B BEIIyKJIOM 4YeTBIpéxyronbHUKe ABCD oTpesku, COeJUHAIINE ce-
PeAVHBI IPOTUBOIIOIOKHEIX CTOPOH, ITepeceKaloTes Moz yriaoM 60°, a ux
JJIMHBL OTHOCATCA Kak 1:3. YemMy paBHa MeHblIas AUaroHajab YeThIpEX-
yronbHuKa ABCD, eciu 6onmbirast papHa +/39?

Omeem: v/21.

PemeHue. CepefrHB CTOPOH JIIOOOI'O YETHIPEXYTONBHUKA SBIIA-
I0TCA BepIIMHAMU IapajuiejiorpaMMa, CTOPOHBI KOTOPOIO IapasliebHbl
JVaroHaIaM YeTHIpEXYTOJIbHHUKA U COOTBETCTBEHHO PAaBHBI UX IIOJIOBU-

B C

A D

HaMm. O603HaYMM Yepe3 X U 3X MOJOBUHBI [UaroHael mapajuieaorpaMma.
[TocKoNBbKY yroa MexzAy HUMU paBeH 60°, TO IO TeopeMe KOCHHYCOB
KBaZpaThl CTOPOH IapasijielorpaMMa PaBHBI

X2 49x? =3x2 =7x%, x?4+9x%+3x% = 13x2%.
[TockonbKy 64sblIas AUaroHagb YeTBIPEXYTOJbHUKA PaBHA v 39, 601b-

madg CTOpOHa MapajuiejiorpaMMa paBHaA ﬁ, T.e. 13x2 = 39 OTKyZa

2 4
V3 V21
X = 7 Tor',qa MEHbIIIaA CTOpOHa napaﬂﬂeﬂorpaMMa paBHa X 7 = T
CJIeLLOBaTeJIBHO, MeHbIIad AraroHajib JaHHOTI'O ‘IETpréXYI‘OJIbHI/IKa paB-
Ha v 21. <

* ok ok

JLnst pelieHus 3aZia4d 3TOTO pasZiesia Hy»KHO 3HaTh CBOMCTBA U IPU3HAKU
IapajuiesiorpaMMa, TeopeMy O cpefHel JMHUN TPeyrolbHUKA, TEOpeMy
0 MeJuaHax TPeyroabHUKA (MeAWaHbl TPEYTONbHUKA IIepeceKaroTCs B O/
HOM TOYKe U JEeJIATCA €0 B OTHOWIEHWU 2 : 1, cCYMTass OT BEPUIMHEI Tpe-
VTOJBHUKA), & TAKXKE CJIEAYIONINE BaXKHBIE QAKTEL

Teopema. Cymma keadpamos oudezoHasnell nApaLienozpamma pasHa
cymme K8aodpamoe 8cex €20 CIMOPOH.
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JoxkaszaTtenbcTBso. Ilyctb AC u BD — fuaroHanu napajuieno-
rpamma ABCD. Ilo TeopeMe KOCHHYCOB U3 TpeyroaibHUKOB ABD u ACD
HaXOJVM, 4TO

BD? = AB?>+ AD? —2AB- AD cos /BAD,

AC? = AD? +CD? — 2AD - CD cos ZADC =
= AD? 4+ CD? — 2AD - CD cos(180° — ZBAD) =
= AD?+CD?+ 2AD - CD cos ZBAD.
CnezmoBaresbHO,
BD?>+4 AC? =2-AB%>+2-AD?.
Teopema fokazaHa. O

Teopema. CepeduHbl cmOpPOH 1106020 UeMbIPEXY20IbHUKA ABAAIOMCS
gepuIUHAMU NAPALNEN02DAMMA.

JoxkasaTteanbcTBoO. Ilycte M, N, K, L —cepeauHsl CTOpPOH
cooTBeTcTBeHHO AB, BC, CD, AD deTripéxyronibHuKa ABCD. ITOCKOIBKY

MN — cpeanss muHus Tpeyronbuuka ABC, To MN = %AC u MN || AC.

AHajiornyHo goxaxeM, 4To KL = %AC u KL || AC. 3uaunt, MN =KL u

A L D

MN || KL. CienoBarenbHO, 4eTHIpEXyronbHUK MNKL — mapajuiesiorpaMm.
Teopema foka3zaHa. O

IIpumep 1. B BHIIYKJIOM 4YeTBHIPEXYTOJIBHUKE OTPE3KU, COCAUHAIOIINE

cepeAVHBI IPOTHUBOIOIOKHBIX CTOPOH, PaBHBI COOTBETCTBEHHO d U b 1 1e-
pecekatoTcs rog yrioMm 60°. HadiauTe guaroHany 4eTHIpEXYTONbHUKA.

Omsem: \/a2 + b2 +ab, \/a2 + b2 —ab.

P e u1 e H u e. CepeANHbI CTOPOH JIFOOOTO Y€ THIPEXYTONbHUKA ABJISIOT-
¢ BepIIMHAMU IapaiiejiorpaMMa. B JaHHOM cilydae JuaroHaay mapasi-
JleJlorpaMMa paBHEI a U b, a yron Mexxay HUMU paBeH 60°.
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CTOPOHBI ImapaJsuiejgorpamma HaﬁﬂéM II0 TEOpEME KOCHUHYCOB!:

%\/a2+b2+ab, %\/a2+b2—ab.

CrefoBaTeNbHO, IVATOHAIN JAHHOTO YEThIPEXYTOMbHUKA PAaBHBI

va+b24+ab u Va2+b%—ab. <

IIpumep 2. B BeIyKIOM YeTblpéxyronbHuke ABCD panuHa oTpeska,
CoeMHAINIIero cepeuHbl CTOpoH AB u CD, paBHa 1. [Ipamele BC u AD
NepleHAVKYAApHbL. HaliiyuTe AJMHY OTpe3Ka, COeUHAIOIIEr0 cepeHE
auaroHazneit AC u BD.

Omeem: 1.

Pemenune. I[lyctb M u N —cepeayHsl CTODOH COOTBETCTBEHHO
AB u CD detwipéxyronbauka ABCD, a P u Q — cepeHBI ero Auaro-
Hanel (coorBerctBeHHO AC u BD). Torma MP — cpefHsisa JUHUS Tpe-
yronbHuKa ABC, a QN — cpeanasa auHuA TpeyroiabHuka DBC. ITosTomy

MP=2BC=QN, MP | BC||QN.

D N Cc

3HauuT, 4eThIpEXyroibHUK MPNQ — mnapasutenorpaMM. Ero cocesHue
cTopoHBl MP 1 MQ COOTBETCTBEHHO NapaJulejabHbl nNpsaMeiM BC u AD,
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moatomy MP | MQ. CneaoBaTeabHO, YeTHIPEXYTONbHUK MPNQ — mpsiMo-
YIOJIbHUK. /luaroHaay NpsAMOYIOJIbHUKA paBHBL, 103TOMy PQ=MN=1. <

IMpumep 3. BepuinHbl OZHOrO NapasieorpamMMa Jexar 110 OJHON Ha
CTOpOHAax Apyroro. JlokaxuTe, YTO II€HTPHl IapaJieorpaMMOB COBIIA-
JatoT.

JoxkasaTenbcTso. Ilycte Bepunnel K, L, M u N napasieno-
rpamMma KLMN jnexaT COOTBETCTBEHHO Ha cTopoHax AB, BC, CD u AD
napayenorpamMma ABCD, a guaroHanb LN mepBoro InapasuiejaorpaMma
nepecekaercd ¢ guaroHanbio AC BToporo B Touke O.

B L | C

A | N D
Tpeyronbuuku CLM u ANK paBHBI IO CTOPOHE U NPWIeXalluM K Helt
yrnam, moatoMy CL = AN. Torzaa tpeyronbHuku COL u AON Takke paBHEI
II0 CTOPOHE U NpWIeXallluM K Helt yriam, 3HauuT, CO = AO u LO =ON.
TakuMm ob6pa3om, Touka O — ob1mas cepeAnHa AuaroHanu LN mapasuieno-
rpamma KLMN u guaroHanu AC napasienorpamma ABCD, T.e. O — 06-
IMUH LeHTp 5TUX NapajuierorpaMmoB. Uto u Tpe6oBanoch fokasars. [

IToaroTroBHUTEILHBIE 3aJa4YH

3.1. PaccTrosiHMe MexJy cepeJMHAMH B3aUMHO IIepIeHJUKYIAPHBIX
xopA AC u BC HekoTopol okpy:kHocTu paBHO 10. Haiizute auametp
OKPY>KHOCTH.

3.2. [luaroHanp mapajuieliorpaMMa JeIUT ero yroa Ha 4yacta B 30°
u 45°. HalizuTe OTHOIlIEHUE CTOPOH ITapajuiesiorpaMMma.

3.3. Bepmunbl M u N kBagpata KLMN jnexaT Ha TUNIOTeHy3e AB nps-
MoyTronbHOro Tpeyroabuuka ABC (N mexzay B u M), a Beputunbl K u L —
Ha katetax BC u AC cooTBeTcTBeHHO. V3BecTHO, uTo AM =a u BN =b.
Hatigure mwiomazs kBagpara.

3.4. Cropona BC mapanenorpamma ABCD BiBoe 6osblile CTOPOHBI

AB. buccekTpucsl yrioB A u B nepecekaroT npaMmyro CD B Toukax M u N,
npuuém MN =12. HalijuTe cTOpOHBI TapasiesorpaMmma.
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3.5. HaiizuTe paccTosiHUE OT IIeHTpa poMba 10 €r0 CTOPOHEI, ECJTU OCT-
pHIF yron poM6a paBeH 30°, a CTOPOHA paBHa 4.

3.6. B ueTrIpéxyronbHuke ABCD u3BecTHH yiibl: ZDAB=90°, /ZDBC=
=90°. Kpome Toro, DB=a, DC =b. HalizuTe paccTosiHUe MeX/Y IleHTpa-
MU JIBYX OKPY:KHOCTeH, OflHa U3 KOTOPBIX IIPOXOAUT Yepe3 Touku D, A, B,
a fpyrasg — 4yepes Touku B, C, D.

3.7. Ha croponax AB u CD mpamoyronbHuka ABCD B3ATHL TOYku K
u M Tak, utro AKCM — pomb6. luaronans AC obpasyeT co cTopoHOi AB
yron 30°. Haiizute cTopoHy poMmba, ecii HaubobIasi CTOPOHA MPSMO-
yronbHukKa ABCD pasHa 3.

TpeHUpPOBOYHBIE 3a/ja4U

3.8. B TpeyrosbHUK, ABe U3 TPEX CTOPOH KOTOPOI'O paBHHL 9 U 15, Bniu-
CaH IapaleJiorpaMM TakK, YTO OJHA M3 €ro CTOPOH, paBHaA 6, JIEXUT Ha
TpeTbell CTOpOHe TpeyrolbHUKA, a JuaroHaau napajuiejorpaMma napai-
JIeJIbHBI IBYM ZIJaHHBIM CTOPOHaM TpeyrosibHUKa. Halizute gpyryio cTopo-
Hy NapajiiesorpaMMa U TpeTbio CTOPOHY TPeyTroJbHUKaA.

3.9. CTopoHbI napaieslorpaMMa paBHH a U b (a # b). Hatigute gua-
TOHAJIU YETHIPEXYTOMbHIKA, 06Pa30BaHHOTO IIepeceUeHUIMU OUCCEKTPUC
VIJIOB ITapasuiesiorpaMma.

3.10. OTpe3ky, CoOeANHAIIME CePeANHBI IIPOTUBOIIONOXKHBIX CTOPOH
BBIITYKJIOTO YEeThIPEXYTONbHUKA, B3AUMHO IIepIEHAUKYIAPHLl U PaBHBI 2
u 7. HaiizuTe miomajpb YeThIPEXYTOMbHIKA.

3.11. OTpesku, coeAUHAIINE CEPEeSUHBI IPOTUBOIIONOXKHBIX CTOPOH
BBHIITYKJIOTO YETHIPEXYTONBHUKA, PaBHBI MeXAYy coboii. HaliauTe mwiomazas
YeTHIPEXYTONBbHUKA, €CIN ero JUaroHaau paBHEL 8 u 12.

3.12. /laH BBITYKJIBIN YeTHIPEXYTONBHUK, ANAaroHaIl KOTOPOro IepIeH-
JOUKYJISIPHBI ¥ PaBHBI a U b. HaliguTe 1wiomab 4€THIPEXYTOIBHUKA C BEp-
IIMHAMU B cepeJrHaX CTOPOH JAHHOTO.

3.13. [luaroHanu Tpaneuuu B3aWMHO IePIeHAUKYAAPHBL, a CpeAHAA
JINHUA paBHa 5. HaliziuTe oTpe3ok, coeJUHAIOMINMI cepeZiiHbl OCHOBaHUM.

3.14. lnaroHasy BBEIITYKJIOTO YeTHIPEXYTONBHUKA PaBHEI a U b, a oTpes-
KM, COeZUHAIONINEe CepeUHbI IPOTUBOIIONIOXKHEIX CTOPOH, PaBHBI MEXIY
coboii. HaiiguTe Iomaab 4eThIPEXYTOMbHIKA.

3.15. [JuaroHaau BHIIYKJIOTO YETBIPEXYTOJBHUKA PAaBHBI ¢ U d U TIe-
pecekaroTcs 1oz yrioMm 45°. Haliiure oTpe3ky, CoeANHAIOIINE CePeHEL
IIPOTUBOIIOJIOXKHBIX CTOPOH YeTBIPEXYTOIbHHUKA.
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3.16. B ueTnIpéxyronpHuke ABCD auaronanu AC u BD oTHOCATCA Kak
1:4, a yron Mexzy HUMH paBeH 60°. YeMy paBeH GONbLINI U3 OTPE3KOB,
COEeIMHAIINX CEPEANHBI IIPOTUBOIONIOXKHBIX CTOPOH YeTBIPEXYTOJIbHUKA
ABCD, ecni MeHbIIUI paBeH v 26?

3.17. OKpy>XHOCTb, IIOCTPOEHHAA Ha CTOpOHe AD mapasulesorpaMmma
ABCD kak Ha fuaMeTpe, IIPOXOUT Yepe3 BEPIIVHY B U cepeIuHy CTOPOHBI
BC. HatizuTe yriipl napajuiesorpaMmma.

3.18. 13 BepminHbl A TpeyroabHUKa ABC OIyIleHb! NepIeHAUKYIADI
AM u AP Ha 6ucceKTpUCH BHEIIHUX YIIOB B u C. VI3BeCcTHO, 4YTO mepu-
MeTp TpeyroiabHuKa ABC paBed 10. Hatizute PM.

3.19. IIpssmas uMeeT ¢ mapauienorpaMmmMoMm ABCD eIUHCTBEHHYIO 06-
u1yto Touky B. Bepmnusl A u C ygajsieHbl OT 3TOM IpsAMOI Ha pacCTOSHUA,
paBHBIe a u b. Ha kakoe paccrosHue yzaneHa OT 3TOH IPAMOU BepuIu-
Ha D?

3.20. TunoTeHysa NpsIMOYTOJIBHOT'O TPEYTOJIbHUKA CIYKUT CTOPOHOM
KBaZpaTa, paclioloXKeHHOIo BHe TpeyroiabHuKa. HaliauTte paccTosgHue OT
BEPIIMHBI IPSAMOTO yIvia TPEYTOJAbHUKA A0 IIeHTpa KBapaTa, €C/IU KaTeThl
TPEYTOJbHUKA PAaBHHI a U b.

3.21. B BrIIYKJIOM 4eThIpéxyronbHuKe ABCD 0Tpe30K, CoeANHAIOUUN
cepeJVHbI AUaroHajell, paBeH OTpe3Ky, COeJUHAIOIEeMYy CepeJuHbl CTO-
poH AD u BC. HaiizuTe yros, 06pa3oBaHHBIN MPOJOKEHHEM CTOPOH AB
u CD.

3.22. Jlan napajureJiorpaMm cO CTOpoHaMHu 1 ¥ 2 ¥ OCTpBIM yriiom 60°.
Ha /ByX ero npoTHBOIIOJIOXHBIX CTOPOHAX KaK Ha OCHOBAHUAX IIOCTPOEHBI
BHE MMapaUieiorpaMMa paBHOOepeHHbIE TPEYTOJIbHUKH ¢ yriamu 120°
pu BepurHax. Haiiure paccTosaHme MeXAy STUMU BepUIMHAMU.

3.23. YetsipéxyronbHUK ABCD, auaroHaau KOTOPOTO B3aWMHO IIep-
MIeHVKYJIAPHBI, BIMICAH B OKPY>KHOCThH ¢ IleHTpoM O. Halizute paccrod-
HUe OT TOYKU O L0 CTOPOHEL AB, ecjii U3BeCTHO, 4To CD =8.

3.24% Touku M, K, N u L — cepeZilHbl CTOPOH COOTBEeTCTBeHHO AB, BC,
CD u DE natuyronsHuka ABCDE, P u Q — cepeauHel oTpe3koB MN u KL
COOTBeTCTBEHHO. M3BecTHO, yTo PQ = 1. Hatigure cropony AE.

3ajayy Ha AOKa3aTeJbCTBO U BbIUMCIIEHHUE

3.25.1. YeTtslpéxyronpHUK ABCD BIucaH B OKPYKHOCTB C LieHTpoM O.
JlnaroHany 4eThIPEXYTONbHUKA [TePIEHANKYIAPHEL, IePeceKaroTCsa B TOU-
ke P, ominuHott oT O, U He npoxoAAaT yepe3 Touky O. Touku M u N —
cepesuHbl fuaronaneit AC u BD cooTBeTCTBEHHO.

a) Jlokaxwure, yTo npsAmas OP mpoxoguT yepes cepeAnHy oTpe3ka MN.
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6) Haiizute miomazap deTeipéxyronbuuka OMPN, eciu AC = BD, a
MN =10.

3.25.2. YeTpipéxyronbHuk ABCD BnvcaH B OKPY>XHOCTB € LieHTpoM O.
JluaroHany 4eThIPEXYTONbHUKA PaBHBI U IEPIEeHJUKY/IAPHBI, Iepeceka-
I0TCA B TOUKe P, ominyHoi oT O, u He IpoxoAAT yepe3 Touky O. Touku M
u N — cepeaunbl fuaroHasneiit AC u BD cOOTBETCTBEHHO.

a) JokaxxuTte, 4TO 4eThIpEXyronbHUK OMPN — KBajpar.

6) HaiizuTe 1wiomazb 3TOro KBaJpara, eCJId paZuyc OKPY>KHOCTHU pa-
BeH 13 u AC=BD =24.

3.26.1. [lan yeTsIpéxyronbHUK ABCD.

a) Jlokaxkute, yTro oTpe3ku LN u KM, coeAuHAIONINE CEPEAUHBI €0
MIPOTUBOIIONIOKHBIX CTOPOH, AeJAT APYyT Apyra IOoMNojaM.

6) Haiigure twromazs 4deThIpéxyrosbHuKa ABCD, ecnu LM = 34/3,
KM =6+/3, ZKML =60°.

3.26.2. /laH yeThIpEXyTonbHUK ABCD.

a) Jlokaxkute, yro oTpe3ku LN u KM, coeAuHAIONINE CEPEAUHBI €0
MIPOTUBOIONIOKHBIX CTOPOH, AeJAT APYyT Apyra MomnojaMm.

6) Haiizure 1wiomazap 4eToIpéxyronbHuka ABCD, ecin KL =6, KM =
=4+/3, ZMKL=30°.

3.27.1. B mapajulesorpaMMe JiexxaT JBe OKDPYXHOCTH, Kacaroluecs
JpYT pyra U TpéX CTOPOH NapasliesiorpaMMa Kaxxzaas.

a) JlokaxxuTe, YTO OZHA U3 CTOPOH TapasulesorpaMMa BUAHA U3 [eHTpa
OJHOM U3 OKPY>XHOCTeU 1o/ IPSAMBIM YIJIOM.

6) Halizure Iwiomazp mapajuiesiorpaMMa, eclid pPaguyc OZHOM u3
OKPY’KHOCTEH paBeH 2, a OJWH M3 OTPE3KOB CTOPOHHI IlapasuiesiorpaMmma
OT BEPIIUHEI 0 TOYKU KaCaHUs C OZHOU U3 OKPY’KHOCTeH paBeH 4.

3.27.2. B napannenorpamme ABCD, ofHa U3 CTOPOH KOTOPOT'O BABOE
6osIbllle APYTOH, JIeXKaT ABE OKPYKHOCTH, Kacalollyecs ApYyT Apyra U TpéX
CTOPOH NapajuieJiorpaMma Kaxzaas.

a) JlokaxxuTe, 4yTO IIpsAMas, IPoXoAAlasa yepe3 BepLUIMHY A mapajuieso-
rpaMma U IeHTp Onkaiiie K Heil OKPY)KHOCTH, ZeJTUT IIOMOoIaM CTOPO-
Hy BC.

6) HatizuTe 1uromazp mapasuiesorpamMmma, eciu AC = 44/5.

3.28.1. OTpesok, coepuHsOUMi BepuimHy A pomba ABCD c cepeau-
HO¥ cTopoHHEI BC, paBeH CTOpOoHe poMba.

a) JTokaKuTe, 9TO BBICOTA poMba, MpOBeAEHHAs U3 BePIIUHEI C, IETUT
CTOpOHY AD Ha OTpe3KH, OJMH U3 KOTOPHIX BTPOe OOJbIIe APYToTo.

6) HaiiauTe suaronams AC pomba, ecii cTopoHa pomba paBHa v 6.
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3.28.2. [lnaronanu napasuinenorpaMm ABCD niepecekatoTca B Touke O.

a) JlokaxxuTe, 4TO IpsiMas, MPOXOAAIIasa Yepe3 BeplIIUHy B U cepeau-
Hy orpe3ka OC, genut ctopoHy CD Ha OTpe3KH, OAUH U3 KOTOPBIX BABOE
6oJIbIIIE APYTOTO.

6) Ilycts ABCD — pomb ¢ auaronansmu BD =18, AC = 48. Haiigure
JUIMHY OTpe3Ka 3TOH MPAMOM, 3aKII0UEHHOTO BHYTpU poMoa.

3.29.1. OKpy>XHOCTB, IOCTPOEHHAA Ha CTOpOHe AD napasuiesorpaMma
ABCD xax Ha ;uaMeTpe, IPOXOAUT Yyepe3 TOUKY IlepeceueHns AuaroHanei
napa’suiesiorpaMma.

a) Jlokaxkute, uto ABCD — pomb.

6) DTa OKpYXHOCTb IlepeceKaeT CTOpPOHY AB B Touke M, Mpu4éMm
AM : MB=2:1. Haiigute auarosanb AC, eciu AD = V6.

3.29.2. Ha croporHe AD pomba ABCD Kak Ha JuaMmeTpe IOCTpOeHa
OKPY?KHOCTb.

a) JlokaxxuTe, YTO OHA IIPOXOAUT Yepe3 TOUYKY IlepecedeHus JuaroHa-
Jieit pomba.

6) DTa OKPY)KHOCTb IlepeceKaeT CTOpoHy AB B cepenune M. Haiigure
CM, eciu AD =24/7.

3.30.1. B TpeyrompHuke ABC mpoBefeHBl buccekTpuchl AA; u CCy,
Toukd K 1 M — OCHOBaHUA NepIeHANKY/IAPOB, OMYIIeHHbIX U3 TOYKU B
Ha npaMele AA; u CC;.

a) Jokaxute, uro MK || AC.

6) HatizuTe 1wromazgb TpeyroapbHuka KBM, eciu AC = 10, BC =6,
AB=38.

3.30.2. B tpeyrompHuke ABC c ymioMm 120° npu BepiinHe A IpoBe-
neHbl 6uccekTpuckl BB; u CC;, P u Q — OCHOBaHUs MePHEHAUKYIISIPOB,
OIyILIeHHBIX M3 TOYKU A Ha npamele BB, u CC;.

a) Jokaxurte, yro ZPAQ =30°.

6) HatiguTe miomiaZib 4acTu TpeyroibHuka ABC, 3aKII0YEHHON MEXKIY
sygyamu AP u AQ, ecmu AP =6, AQ =8.

3.31.1. B paBHOGeapeHHOM TpeyronbHuKe ABC ¢ yriiom 120° mpu Bep-
muHe A mpoBeZieHa Ouccektpuca BD. B TpeyronpHuk ABC BmmcaH mps-
moyronbHUK DEFH Tak, 4to ctopoHa HF yiexkut Ha oTpeske BC, a Bepiiu-
Ha E — na oTpeske AB.

a) Jloxaxxute, uto FH =2DH.

6) HatizuTe mwiomas npssmoyroabunka DEFH, eciu AB=4.

3.31.2. B paBHOOeApEeHHOM MPSIMOYTOIBHOM TpeyTonbHuKe ABC ¢ mpsi-
MBIM YIJIOM IIPU BepIIVHE B mpoBegeHa 6uccekTpuca AK. B TpeyrosbHUK
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ABC BnucaH npamMoyroabHuk KLMN Tak, 4To cTopoHa MN JIeXXUT Ha OT-
peske AC, a BepiminHa L — Ha oTpeske AB.

a) Jlokaxxure, uto MN = +/2KN.

6) HatizuTe mwiomaas npssmoyronbauka KLMN, eciu AB=1.

3.32.1. JJan napannenorpamm ABCD. OKpyKHOCTH, BIIMCAHHEIE B Tpe-
yronbHUKU ABD u BDC, kacarorca guaroHaau BD B Toukax M u N co-
OTBETCTBEHHO. OKPY>XHOCTH, BIIMCaHHLIE B TpeyroibHUku ABC u ADC,
KacarTeda guaroHanu AC B Toukax K v L COOTBETCTBEHHO.

a) JokaxwuTte, uTo MKNIL — NpAMOYTONBHUK.

6) HaliguTe 1wiomazab 3TOro MPsSMOYTOJIbHUKA, €CJIU W3BECTHO, UTO
BC — AB =4, a yron MexJay AWaroHaaAMHu IapajieinorpamMmma ABCD
paBeH 30°.

3.32.2. Jan npamoyroabHUK ABCD. OKpPY:KHOCTH, BIIMCAHHBIE B Tpe-
yronbHUKU ABD u BDC, kacarorca guaroHaau BD B Toukax M u N co-
OTBETCTBEHHO. OKPY>XHOCTH, BIIMCaHHLIE B TpeyrolbHUku ABC u ADC,
KacaroTeda guaroHanu AC B Toukax K v L COOTBETCTBEHHO.

a) Jlokaxkute, uto MKNL — NpAMOYTOJIbHUK, MIOAOOHBIN UCXOJHOMY.

6) Haiigure k0appuiireHT mogo6us, ecii KOCHHYC YIJIa MEXAY AUaro-

7
Ha/JIAMU UCXOAHOTO IIPpAMOYT'OJIbHMKA PaBEH %
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Peiitenue 3aauu 4 U3 JUarHOCTUYECKOM paGOThI

4. HatizuTe TUTOIIAAb TPAIEIUU C OCHOBaHUAMU 18 1 13 1 GOKOBHIMU
cTOpoHamu 3 U 4.

Omesem: 37,2.

Pem e Hu e. Yepes BepminHy C MeHBILIEI0 OCHOBaHUA BC Tparenuu
ABCD (BC =13, AD =18, AB=4, CD = 3) npoBeziéM IpaAMyl0, Iapa-
JIeJIbHYI0 60KOBOM CTOpOHE AB, [0 TIepeceueHust ¢ OCHOBaHueM AD B TOY-
ke K. Torna CK =AB=4,DK=AD —AK=AD—-BC=18-13=5,CD =3.

B 13 C
/ 4 3
0
A 13 K 5 D
TpeyronsHuK KCD TIpsMOYTonbHbIH, Tak Kak KD? = CD? + CK?2. Ero Bbico-
Ta, OIyIleHHAA Ha TUIIOTEHY3y, pPaBHa 35—4 = 15—2 Crie0BaTe/ILHO,
Sapep = 21212 =37, <

* ok ok

[Ipu pemnienuu 3aZad Ha Tpaleldio BO MHOI'MX CJIy4asdx IOJe3HH J0-
MTOJTHUTEJIbHBIE TIOCTPOEHNsA, CBA3aHHEIE C TTapaJIIeIbHEIM IIEPeHOCOM 60-
KOBOM CTOPOHBI WIH JVaroHau.

IMpumep 1. HatizuTe mwiomazap Tpaneluu, AMaroHaau KOTOPOil paBHbI
7 u 8, a ocHOBaHUA — 3 U 6.
Omeem: 124/5.

Pem e Hu e. Yepes BepiminHy C MeHBILEI'0 OCHOBaHUA BC Tparenuu
ABCD (BC=3, AD =6, BD =8, AC =7) nipoBeAéM IIpsMYyI0, ITapasuiesb-

B 3 C




PelreHvie 3a1a49u 4 U3 JUATHOCTUYECKOM pabOTEI 33

HyI0 AuaroHauu BD, no nepecedenus ¢ npsaMoi AD B Touke K. CTOPOHBI
TpeyronbHuka ACK paBHBI:

AC=7, CK=BD=8, AK=AD+DK=AD+BC=6+3=09.
ITo ¢popmyse l'epoHa

Saack = V12-5-4-3=6-2v5 = 12V/5,

a Tak kak TpeyroabHUKU CDK u ABC paBHOBEJIMNKHY, I10Iy4aeM

Sascp = Sanck = 12v5. <

Tlpu pelreHuu 3a/1a4, CBA3aHHBIX C pa8HObedpeHHOll Tpamenne, Kpo-
Me 00OIIen3BeCTHBIX CBOMCTB U IPU3HAKOB (YIVIBL IPU OCHOBAHUM PAaBHH,
JIMarOHAJIM PaBHEL ¥ 06Pa3yioT paBHbIE YIVIBI C OCHOBAHUEM U T. I.) NHOTZA
IIOJIE3HO NIPUMEHUTD CJIeAyIollee CBOMCTBO: IPOeKIus OOKOBOU CTOPOHHBI
paBHOOEZPEHHOH Tpamelnuy Ha OCHOBaHUE paBHA MOIYypPa3HOCTH OCHOBA-
HUM, a IpOeKIyA AuaroHaayu — IOIyCyMMe.

IMpumep 2. Tpanenua ABCD c ocHoBanuamu AD u BC (AD > BC)
BIIMCAaHA B OKPY)KHOCTBb ¢ LeHTpoM O. V3BecTHo, uro sin ZAOB = %,

a CpeaHAA JIMHUA Tpall€euM paBHaA d. HaﬁﬂHTe BBICOTY Tpall€lIuH.

Omsem: 3a win %a.

Pem e 1 u e. Tpaneuua ABCD BnucaHa B OKPY>KHOCTb, II0O3TOMY OHa
paBHOOezpeHHasn. Obo3HauuMm LAOB = a. [Tockonbky AOB — 1ieHTpasb-
HBIN YT'OJI OKPYKHOCTU, 2 ADB — BIIHICAaHHBIH,

1 a
/ADB = ELAOB =3
IIycte BH — BrICOTA Tpaneuuu. Torna DH = %, T.e. KateT DH

IIPSMOYT'OJIBHOT'O TpeyroibHUKa BHD paBeH cpefHell JIMHUN Tpaleluu.
CnezoBarenbHOo, BH =DH tg % =atg %.

. 3
Io yenoBuio 3afa4 sin a = =, MOTOMY

2
cosa=V1—sin’a= 1—(%) ==

WiIin

cosa=—V1—sina=—

ull -k
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Torza
3
te & — sina 5 1
g2_1+cosot_1 4 7 3
+_
5
W
3
a __ _sina 5
tg2_1+cosa_1_‘_l_3'
5
CnepoBarenbHo, BD =atg % = %a wiru BD =3a. <

OTMeTHM ellé OfHO BaXKHOE CBOWCTBO TpaIlelyu.

VHOoTZia 3Ty TeopeMy HA3BIBAIOT 3aMedaTebHBIM CBOMCTBOM Tparle-
LU,

Teopema. Touka nepeceueHus OudzoHajell Jito60l mpaneyuu, mouka
nepeceueHuss NpoOoyceHUll 6OKOBbIX CMOPOH U cepedUHbl OCHOBAMULL Jie-
aam Ha 00HOU npsamotl.

JoxkaszaTtenbcTBo. Ilycte auaronamu AC u BD Tpanenuu
ABCD mnepecekaioTcsi B Touke P, a mpogomkeHus: OOKOBBIX CTOPOH AB
u CD — B TouKe Q.

M C

e

B
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Yepes cepesuHy M ocHoBaHuA BC u Touky P mpoBeJ€M IPAMYIO.
[Iycte oHa mepecekaeT ocHoBaHue AD B Touke N. Torza TpeyroJibHUK
BMP niopo6eH TpeyronbHUKYy DNP, a TpeyroabHUK CMP — TpeyroibHUKY

ANP, npuuéM B 060UX ciydasx KodbPUIMEHT NoA06us paBeH % 3Ha-
BM _ MP _CM . __ BM-AN _

9T, D = oy = AN @ TaK Kak BM =CM, 1o DN = M = AN, T.e.

N — cepeauHa ocHoBaHusA AD. CieZioBaTesbHO, OTPE30K, COEAMHSIIONINI

cepeAiHbl OCHOBAHUU Tparleluy, MPOXOAUT Yepe3 TOYKY IepecedeHus

JuaroHajemn.

Q

A N D

AHaJIOTUYHO JOKaXKeM, YTO MpsMasi, TPOBeEHHAs YePe3 CEPEeUHEBI OC-
HOBaHU Tparmelny, TPOXOJUT Yepe3 TOUKY MepecedeHus Q mpoJoKeHUH
60KOBBIX CTOpPOH. Ciief0BaTeNbHO, TOYKH P, Q W cepeJWHBI OCHOBaHUU
Tparelyu JieXXaT Ha OZHOU npsaMoi. YTo 1 Tpe6oBamoCh J0Ka3aTh. O

IMoaroroBuTeNbHBIE 3a4a4U
4.1. HaiizuTte miowajp Tpaneluy, napauieJbHble CTOPOHBI KOTOPOU
paBHEI 16 u 44, a HenapaienbHble — 17 1 25.

4.2. HatiauTe TWIOIMaAb Tparnenuu ¢ ocHoBaHuamu 11 u 4 v guaroHa-
aamu 9 u 12.

4.3. B paBHOOepeHHON Tpamenuy OCHOBaHUA paBHHI 40 u 24, a eé
[JVaTOHAIM B3aUMHO TePIeHANKYIApHbL. HaliznTe toiomaas Tpamneyu.

4.4. luaroHasu paBHOOeIpEHHOU TpaIenyy nepreH uKyaapHel. Hai-
[IUTe TUIOIIAZb TPaIeluy, eC/IU €€ Cpe/iHsAs JIMHUA paBHa 5.

4.5. Tpanenys ¢ ocHoBaHUAMU 14 1 40 BIIMcaHa B OKPY>XKHOCTb pajiui-
yca 25. Haiizute BBICOTY Tparenuu.
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4.6. lmaroHanb paBHOOeApeHHOI Tpameuuun paBHa 10 u obpasyer
yron 60° ¢ ocHOBaHMWeM Tpareliuy. HaliimTe cpeHIO0 JIMHUIO TPalleluu.

4.7. OKpy>KHOCTB ¢ eHTpoM O BIMCAHA B TPAMEIIo ¢ 60KOBOH CTO-
poHoit AB. Hatizure yron AOB.

4.8. MeHbImas 60KkoBast CTOPOHA MPSIMOYTOJIBHOM Tpalenuy paBHa 3,
a 6osmpIas obpasyet yron 30° ¢ ofHMM U3 OcHOBaHUI. HaliguTe 3TO OC-
HOBaHUe, eCJIU Ha HEM JIEXKUT TOYKA IepecedyeHus OGUCCEKTPUC YIVIOB IPU
ZPyrOM OCHOBaHUM.

4.9. OcHoBaHuA Tpamnenuu paBHbl 1 u 6, a guaronam — 3 u 5. Ilozx
KaKUM YTJIOM BUIHBI OCHOBAHUS M3 TOYKU IlepeceYeHus1 AuaroHaaen?

4.10. OcHoBaHuA Tpameluu paBHbl a 1 b (a > b). HatizuTe AnvHy OT-
pe3Ka, COeIUHSIONIEro CepeIUHBI AuaroHaJe Tpanennu.

4.11. OcHoBaHus paBHOOEeAPEHHOMU Tpaneuy paBHel a U b (a > b), oct-
PBIiT yroi1 paBeH 45°. HaiauTe wiomazp Tpanelnu.

TpeHUpOBOYHBIE 3a/ja4U

4.12. B tpanenuu ABCD ymiel A u D nipu ocHoBaHUU AD COOTBET-
cTBeHHO paBHHI 60° u 90°. Touka N JEXUT Ha OCHOBaHuUU BC, mpudyém
BN :BC =2:3. Touka M nexuT Ha ocHoBaHuUMu AD, npamaa MN mnapai-
JileJTbHa GOKOBOM CTOPOHE AB U J€NUT IUIOIAb Tparenuy nomonam. Hawi-
aute AB: BC.

4.13. [Tnomasb paBHOOEPEHHO TpaleIny, OIMCAHHOM OKOIO OKPYXK-
HOCTH, paBHa S. HailifuTe cpesHIO0 JIMHUIO TPalellnH, eCId OCTPHIN yroJ
IIpY €€ OCHOBaHUU PaBeH d.

4.14. OKpyXHOCTb, BIIMICAHHAsA B TpaIlel1io, KacaeTcsa OHOHU U3 60Ko-
BBIX CTOPOH B TOYKE, AeJAllel eé Ha OTpe3KU, paBHble a u b. Haligure
pajuyc OKpy>KHOCTH.

4.15. B npAMOYroJbHYyIO TpalleliuIo BIIKCaHa OKPYXHOCTb pajuyca R.

o .. 4
Harigure CTOPOHBI TpallelIuH, €CJIN €€ MEHbIIIEE OCHOBAHUE PABHO §R

4.16. BoxoBas CTOpOHAa paBHOOeZPEHHOH Tpaleliuy paBHa d, CpeJH:AA
JIMHUS paBHA b, a ymibl pu OosbliieM OCHOBaHMHU paBHBI 30°. HalizuTe
pPaAuyc OKPYKHOCTH, OITUCAHHOM OKOJIO Tpamelyi.

4.17. OcHoBaHuA TpanelLuu paBHH 4 u 16. HalizuTe paauycsl OKpyX-
HOCTel, BIMCaHHOM B Tpameluio U OIIMCAHHOM OKOJIO Heé, el U3BeCTHO,
YTO 3TU OKPY’KHOCTHU CYIIEeCTBYIOT.

4.18. OKpy:KHOCTb BIIHCaHa B paBHOOEZPEHHYIO TpaIlel[Hio C OCHOBA-
HuAMH a u b. Halizure Auaronanpb Tpamenyu.
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4.19. N3BecTHO, 4TO BBICOTA Tpallelluy paBHa 15, a AvaroHanu Tpare-
uuu paBHel 17 1 113. UeMy paBHa IUIOIIaAb Tpalenun?

4.20. BoKOBbBI€ CTOPOHBI TpaIlelAy JIeXXaT Ha I1ePIeHAVKYIAPHBIX I1Ps-
MbIX. HalizuTe miomazp 4eThIpEXYyTrolbHUKA C BepIIMHAMU B cepeirHax
JVaroHajei M cepefUHAX OCHOBAHWU Tparmeluu, ecid eé GOKOBBIE CTO-
POHEI PaBHEHI a U b.

4.21. HaiizuTe AriaroHanb U GOKOBYIO CTOPOHY paBHOOeApeHHOH Tpa-
reruy ¢ ocHoBauusaMu 20 u 12, eciv U3BECTHO, YTO IEHTP €€ OIMCAHHOMN
OKPY>KHOCTH JIEXKUT Ha OOJIbIIIEM OCHOBAHUHU.

4.22. Tpamenus ¢ BBICOTOH h BIMCaHa B OKPY>KHOCTb. BOKoBast cTopo-
Ha Tpanelyyu BUAHA U3 IEHTPa OKPY)XKHOCTU ToZ ymioMm 120°. Hatigure
CpeZHIOI0 JUHUIO Tparelyu.

4.23. Tnomazps paBHOOEAPEHHON Tpalenuy paBHA V3. Yron MeXIy
JVarOHAJbIO M OCHOBaHUEeM Ha 20° 60JIbIIIe yIIa MEeXAY JUarOHAJbIo U 60-
KOBOU CcTOpOHOU. HailifuTe oCTpHIN yron Tpamenuu, ecivu e€ AuaroHasb
paBHa 2.

4.24. BycceKTpHUCH TYIBIX yIVIOB IIPU OCHOBAHUU Tpallellud Iepece-
KaloTcA Ha ApyroM eé ocHoBaHUM. HaliinuTe cTOPOHEBI Tpameluu, eciu eé
BBICOTA paBHa 12, a AyIMHBI 6McCceKTpUC paBHEL 15 1 13.

4.25. YeToIpéxyronbHUK ABCD BIIHCaH B OKPY>KHOCTb C LieHTpoM O,
/BOA = ZCOD = 60°. Tlepnienaukynsap BK, OIyIIeHHbII U3 BepIIUHBI B
Ha cTopoHy AD, paBeH 6; BC B Tpu pa3a MeHbllle AD. HalizuTte 1wiomazsb
TpeyroabHuka COD.

4.26. llana tpanenus ABCD c ocHoBanuaMu AD =3+/39 u BC = +/39.
Kpowme Toro zaHo, yto yron BAD paBeH 30°, a yron ADC paBeH 60°. Yepes
TOYKY D IPOXOAWT IpsMasi, Jedllas TPaleluio Ha JBE PaBHOBEIUKHE
burypsl. HaliuTe [1yinHy OTpe3Ka 3TOM MPSAMOU, HaXOJSIETOCA BHYTPU
Tparnemuu.

4.27. OTpe3oK, COeAUHAIONNN cepeIuHbl OCHOBAaHUN Tparenuu, pa-
BeH 3. YIIbl IIpu GosbIieM OCHOBAaHUM Tpamenuu paBHe 30° u 60°. Haii-
AUTe BBICOTY TpalelnHu.

4.28. B Tpanennu ABCD n3BecTHB O0KOBBIE CTOPOHHE AB =27, CD =
=28, ocHoBanue BC =5 u cos ZBCD = —%. Hatizute auarodanb AC.

4.29. OcHoBanue AB Tpanenuu ABCD BaBoe 6Gosbliie ocHoBaHus CD
u BABOe Gosbllie 60KOBOM cTOPOHE AD. JluaroHans AC paBHa d, a 60KO-
Bas cropoHa BC paBHa b. HaiiguTe miomaib Tpamnenuu.

4.30. Tpanenusa ABCD paszesneHa IIpAMOH, lTapaJiieJbHON e€ OCHOBa-
HusaM AD u BC, Ha Be paBHOBeluKkue Tpanenuu. HaiizuTte oTpe3ok sToit
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MPSIMOM, 3aKIOYEHHBIN MeX/y GOKOBBIMU CTOPOHAMMU, €CJIU OCHOBAHWUS
Tparenuy paBHeL a U b.

4.31. B tpamnenuu ABCD (AD || BC) yron ADB B 1Ba pa3a MeHbIIE yI-
jna ACB. U3BecTHO, yTo BC = AC =5 u AD = 6. Haligure mwiomazap Tpa-
Teruun.

4.32. [lana tpaneuus ABCD, auaronanu AC u BD xoTopoii nepece-
KaloTCA IOZ IMIPAMBIM YIJIOM, a IIPOAO/KEHNA OOKOBBIX CTOPOH AB u DC
nepecekatoTcs B Touke K moz yriom 30°. U3BecTtHO, yto £ZBAC = ZCDB,
a IIoIa/ib Tpaneuuu paBHa S. Haligure wiomazas TpeyrombHuka AKD.

4.33. OKpy>XHOCTb, IIOCTPOEHHasA Ha ocHoBaHuu AD Tpaneuuu ABCD
KaK Ha AuaMeTpe, IIPOXOAUT depe3 cepeAUuHBI H0KOBBIX CTOPOH AB u CD
Tparneuuu u KacaeTcd ocHoBaHuA BC. HaiifuTe yribl Tpamneuuu.

4.34. OKpy>XHOCTb, IIOCTPOEHHAA Ha ocHoBaHuu BC Tpaneuuu ABCD
KaK Ha JuaMeTpe, IPOXOAUT Yepe3 cepeZnHEl guaroHaneit AC u BD tpa-
ey U KacaeTcs ocHoBaHUA AD. HaiizuTe yriibl Tpanenuu.

4.35. [luaronanb BD Tpameunnu ABCD paBHa m, a G0KOBas CTOPO-
Ha AD paBHa n. HaiizuTe ocHoBanue CD, ecii U3BECTHO, YTO OCHOBaHME,
JuaroHajb ¥ GOKOBas CTOpPOHA Tpamelluy, BBIXOAAIIME W3 BEPIIUHBI C,
PaBHBI MEXJY COOOM.

4.36% Jlana paBHOGeJpeHHAas Tpalenys, B KOTOPYIO BIIMCAHA OKPYX-
HOCTb U OKOJIO KOTOPOM oIlrcaHa OKPYXKHOCTh. OTHOIIEHME BBICOTHI Tpa-

MelNy K paZuycy OMUCAaHHOM OKPY:KHOCTHU PaBHO \/g . Hatizure yroiel Tpa-
Tenuu.

4.37% Ha 60koBBIX cTopoHax AB u CD Ttpamneruu ABCD B3TBI TOUYKHU
P u Q cootBeTcTBeHHO, pu4éM AP : PB=2:3. OTpe3ok PQ pa3buBaer
TpaNeIUIo Ha YaCcTH, OZHA U3 KOTOPBIX IO IUIOIA/H BTPOE GOJbIIE JPYTOM.
Haiigute otHomeHue CQ : QD, eciu AD =2BC.

4.38* OKOJI0 OKPYKHOCTH omucaHa Tpanenus ABCD, 60koBas CTOpOHa
AB TilepneHAVKY/IApHAa OCHOBaHUAM, M — TOouKa IlepecedyeHus JuaroHa-
Jeit Tpanenuu. [Inomans Tpeyronmbuuka CMD paBHa S. Haiiaute paauyc
OKPY>KHOCTH.

3azlayy Ha JJ0Ka3aTeJbCTBO U BbIYHCJIEHUE

4.39.1. OKpyKHOCTH ¢ leHTpoM O BIMCaHa B paBHOOEJPEHHYIO Tpare-
1uto ABCD ¢ 60K0BO# cTOpOHOM AB.

a) Jokaxure, 4TO TpeyroabHUK AOB NPAMOYTOJTbHBIH.

6) HaiizuTe miomazp Tparenuu, ecid paguyc OKPYKHOCTH paBeH 2, a
TOYKA KaCAHUA JeJUT OOKOBYIO CTOPOHY Tpallellny B OTHOIIeHU! 1 : 4.
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4.39.2. OKpyXHOCTH ¢ IleHTpoM O BIMcaHa B paBHOGeIpEHHYIO Tpare-
uuro ABCD ¢ 60koBoi ctopoHO# AB. IIpsamble AO u BC niepeceKarTcs B
Touke E.

a) Joxaxure, uro O — cepeauHa AE.

6) Haiizute paguyc okpy:xHOCTH, eciu AB =30, BO =3+10.

4.40.1. Yepes BepuinHy B Tpanenyuu ABCD c¢ ocHoBaHuaMu AD u BC
NpoBeZieHa IpAMasd, lapalenbHada Auarosanu AC. IlycTe sTa npsaMas me-
pecekaeTcs ¢ IpoAoLKeHHeM OcHOBaHUA AD B Touke E.

a) Jokaxkute, 4To TpeyronbHUK DBE paBHOBeNuUK Tpamneuuu ABCD.

6) HaiiguTe miomazs Tpamnenuu, AuaroHaayd KOTOpoii paBHel 10 u 24,
a cpeHAdA JIMHUA paBHa 13.

4.40.2. Yepes BepuinHy B Tpanenuu ABCD c ocHoBanuamu AD u BC
NpoBeZieHa IpAMasd, lapalenbHad Auarosanu AC. ITycTe sTa npsamas me-
pecekaeTca ¢ IpoAoLKeHreM OcHOBaHUA AD B Touke E.

a) Jokaxute, yro MeAuaHa BK TpeyronbHuka DBE paBHa OTpe3KY,
COeJIMHAIOIIEMY cepeZHBl OCHOBAHU! Tpalelyy.

6) HaiiguTe mioniaZp Tpamenuu, eciv e€ AuaroHana paBHel 16 u 30,
a OTpe30K, COeUHAIOIINN cepeZiInHb OCHOBaHUM, paBeH 17.

4.41.1. bokoBas cropoHa CD Tpaneuuu ABCD paBHa 0CHOBaHUIO AD.

a) Jokaxwure, yto CA — 6uccekTpuca yria BCD.

6) Ilpsmas, mpoxozsamias depe3 BepminHy C mepHeHAUKYIIpHO CD,
mepecekaeT GOKOByIO CTOpoHy AB B Touke M. HaiiguTte oTHOLIeHHE
BM :AM, eciu AD =CD =2BC u ZADC =60°.

4.41.2. JuaroHans AC Tpaneuuu ABCD c ocHoBaHuaMu BC u AD gB-
JseTcs buccekTpucon yria BCD.

a) Jokaxwure, utro AD =CD.

6) IIpsamas, mpoxoAdilas depe3 BeplIMHY D mepneHAuKyIsipHO AC,
mmepecexkaeT OOKOBYIO CTOpOHYy AB B Touke M. HaiizuTe OTHOIlIEHHE
BM : AM, eciu AD =2BC.

4.42.1. Tlpamas, napamienbHasd ocHoBaHUAM BC u AD Tpamenuu
ABCD, nepecekaer 60koBble CTOPOHE AB u CD B Toukax M u N cooOT-
BETCTBEHHO, a guaroHaau AC u BD —B Toukax K 1 L COOTBETCTBEHHO,
npuyéM Touka K nexur mexay M u L.

a) Jlokaxwute, yTo MK = NL.

6) Hatigute MN, eciu BC=a, AD=bu MK:KL:LN=1:2:1.

4.42.2. Tlpamas, napajieiabHasd ocHoBaHuUAM BC u AD Tpamenuu
ABCD, nepecekaetr 60koBble CTOPOHE AB u CD B Toukax M u N cooOT-
BETCTBEHHO, a guaroHaiu AC u BD —B Toukax K u L COOTBETCTBEHHO,
npuyéM Touka K nexurt mexay M u L.

a) Jlokaxkute, uto ML =KN.

6) Hatigute MN, eciu BC=2, AD=3u MK :KL:LN=3:1:3.
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4.43.1. B paBHOOeapeHHYto Tpareluto ABCD c ocHoBaHusaMu AD u BC
BIIMCaHa OKPYXHOCTb, CH — BBICOTA Tpamnenyuu.

a) JlokaxkuTe, 4TO LIEHTP OKPYKHOCTH, BIIICAHHOMN B TPaleLUIo, TeXXUT
Ha oTpeske BH.

6) Haiigute auaroHanb AC, eCd CpefHsS JUHUSA Tpamlelyy paBHA
247, a ZAOD =120°, rie O — LIeHTp OKPY)KHOCTH, BIIMCAHHOM B Tparie-
nuio, a AD — 6osbliiee OCHOBaHUE.

4.43.2. B paBHOOeApeHHYyI0 Tpamneluio ABCD c ocHoBanusamu AD u BC
BIIMCaHa OKPYXKHOCTB ¢ IleHTpoM O, CH — BBICOTa TpaleluHu.

a) JlokaxkuTte, YTO TPeyroabHUK ABH paBHOGEApEHHBIH.

6) Haiigure mwiomazs TpeyroabHruka ACH, eciiu 60KOBasi CTOPOHA Tpa-
rmenuy paBHa 2, ZBOC =60°, a BC — MeHblIlee OCHOBAHHE.

4.44.1. Touku L u N — cepefuHbl ocHOBaHu!l BC u AD Tpamnenuu
ABCD cooTtBeTcTBeHHO, a Touku K 1 M — cepeauHbl AuaroHaneit AC u
BD cootBeTcTBeHHO. M3BecTHO, uTO KM =LN.

a) JlokaxyTe, YTO CyMMa YIJIOB IIPU OZHOM M3 OCHOBAHUH Tpaleluu
paBHa 90°.

6) HailizuTe BBICOTY Tpamelly, eClIM IUIOMAJb YETHIPEXYTOMbHUKA
KLMN paBHa 12, a pa3HOCTbh OCHOBaHUH Tpamneruu pasHa 10.

4.44.2. Touku L u N — cepeiUHBEl OCHOBAaHUN COOTBeTCTBEHHO BC u
AD Tpaneruu ABCD, a Touku K u M — cepeaunsl guaronaneit AC u BD
COOTBETCTBEHHO. 3BeCTHO, 4TO IpsaAMble AB 1 CD neprneHAuKYyIApHEI.

a) Jokaxwure, yto LN =KM.

6) HaiizuTe BBICOTY Tpamlelyi, eclIy IUIOMAJb YEeTHIPEXYTOMbHUKA
KLMN pasBHa 60, a pa3HOCTb OCHOBaHUI Tpaleliny paBHa 26.

4.45.1. OKpy>KHOCTb, IPOXOAALIAsA Yepe3 BeplInuHbl A, B 1 C Tpanenuu
ABCD c ocHoBaHusamu AD u BC, BTOPUYHO IepecekaeT NpaMylo AD B
TOouke M.

a) Jokaxwurte, utro AC =BM.

6) Haitaure AC, eciu AD =16, CD =8+/3 u ZAMB =60°.

4.45.2. OKpyXHOCTb, IIPOXOAAIIad yepe3 BepliuHel K, P, M Tpamnenuu
KPMH, c ocHoBanuaMu MP u KH, BTOpUYHO IiepecekaeT npsaMmyro KH B
Touke E.

a) Jlokaxure, uto ME =KP.

6) Haiigure KH, eciu MH =72, PE =14 u /PEK =45°.

4.46.1. [lana Tpamenus, B KOTOPYIO MOXXHO BIIMCAaTh OKPYKHOCTb U
OKOJIO KOTOPOH MOXKHO OIIMCATh OKPY>KHOCTb.

a) JIoKaXXKuTe, YTO MPOEKIUsA AUATOHAIU 3TOU Tpamneluu Ha Gosblnee
OCHOBaHKe paBHa OHOKOBOI CTOPOHE.



3aZjlaur Ha J0Ka3aTeJabCTBO U BbIUMCIEHHE 41

6) HaiizuTe paccTosHue MeXAY IIeHTpaMy BITMCAHHOMW W OMMCAaHHOM
OKPY>KHOCTeH, eC/I OCHOBaHUA Tpalely paBHHL 3 U 27.

4.46.2. [lana Tpamenus, B KOTOPYI0 MOXKHO BIIMCAThb OKPYKHOCTb U
OKOJIO KOTOPOY MOXKHO OIHCATh OKPYKHOCTb.

a) JIoKaXXKuTe, YTO MPOEKIUs AUATOHAIU 3TOU Tpamneluu Ha Gosblnee
OCHOBaHMe paBHa II0JIyCyMMe OCHOBaHUH.

6) HailizuTe paccTosHre MeXAY LIEHTPAaMU BIIMCAHHOW W OMHMCAaHHOU
OKPY’KHOCTel, ec/Ii MaroHaib Tpaleluyu paBHa +/41, a 6osbllee OCHO-
BaHUeE PaBHO 8.

4.47.1. luaronans BD tpameiuu ABCD (AD || BC) pa3buBaeT eé Ha
ZiBa paBHOOEZIPEHHBIX TPEYTOMbHUKA ¢ ocHoBaHuAMU AD u DC.

a) Jlokaxxure, uto ny4d AC — 6uccektpuca yria BAD.

6) Haiizutre CD, eciv M3BECTHBI AWAaroHaaud Tpamelnuu: BD =5 u
AC=8.

4.47.2. B tpaneuun ABCD (AD || BC) yron ADB B nBa pasa MeHbIIE
yrima ACB u BC=AC.

a) Jlokaxxute, 4To TOUKU A, B 1 D jiexkaT Ha OKPY>KHOCTHU ¢ leHTpoM C.

6) HatizuTe mromags Tpanenuu, e BC=5 u AD =6.

4.48.1. OKpy>XHOCTB ¢ LleHTpoM O; BIIMCaHa B IPAMOYI'OILHYIO Tpalle-
uuto ABCD ¢ mpAMBIM yIVIOM Ipu BepiinHe A. OKpYy»KHOCTB € IJeHTpoM O,
KacaeTcsi Oonblineld 60KOBOW cTOpPOHBI CD M MPOAOIKEHHUNM OCHOBAHUM
Tpamnenuu.

a) Jokaxure, 4To O;CO,D — NpSAMOYTONbHUK.

6) HaiiguTe miomazs 3TOro MPSIMOYTOIBHIKA, €CJIM TOYKa KacaHusa M
BIIMCAaHHOU B Tpamlellli0 OKPY>KHOCTH JeJIUT MeHblllee OCHOBAHUE Ha OT-
pe3ku BM =6 u CM =4.

4.48.2. OKpyXHOCTB c IleHTpoM O, BIIMCaHa B paBHOOGEAPEHHYIO Tpa-
nenuio ABCD c ocHoBanuaMu BC u AD. OKpyXHOCTb ¢ LieHTpoM O, Kaca-
ercst 60K0BO# cTOpoHBI CD U MPOJOKEHUI OCHOBAHUH Tpamellny.

a) Joxaxure, uro O;CO,D — npsIMOYTONbHUK.

6) Haiigure 1utommagb 3TOro NpsMoyToNbHUKA, ecid BC =6 u AD =24.

4.49.1. B OKpY’XHOCTb BIIMCAHEI iBe Tparnenuu. OCHOBaHUA U OOKOBEIE
CTOPOHBI OJHO M3 HUX COOTBETCTBEHHO MapalIe/IbHbI OCHOBAHUAM U 60-
KOBBIM CTOPOHaM JIpyTOM.

a) JlokaxuTe, YTO AMATOHAIM OAHOHN Tpameluy PaBHBI AMATOHAIAM
APYTOMA.

6) HaliguTe oTHOIIEHWE IUIOIIAJEN STUX Tpalelhi, ecii U3BECTHO,
4yTO GOKOBas CTOpPOHA OZHOM M3 HUX PaBHA PAaJUYCy OKPY:KHOCTH, a 60-
KOBas CTOpOHA JIpyrod B /IBa pa3a MeHbIIIe.
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4.49.2. Jlana tpaneuua ABCD c ocHoBaHuamu AD u BC. Touku M u
N nexat Ha cTropoHax AB u CD cOOTBETCTBEHHO, IPUYEM OTpe30K MN
napaJijiesieH OCHOBaHUAM Tpaneluu. [luaroHanb AC nepecekaeT 3TOT OT-
pesok B Touke O. M3BecTHO, 4TO IUIolagu TpeyroabHUkoB AMO u CNO
PaBHEL

a) Jlokaxkute, uro CM || AN.

6) Hatigute MN, ectu AD=a u BC=b.



§ 5. Kak HaX0UTh BHICOTHI U OHCCEKTPUCHI
TpeyrojbHUKa?

PeleHue 3aauu 5 M3 JUarHOCTUYECKOI pabOTHI

5. /IBe CTOPOHBI TPEYTOJMBHUKA PABHBI 3 U 6, a yroJI MeXAy HUMH pa-
BeH 60°. HaliiuTe 6UCCEKTPUCY TPEYTONbHUKA, IIPOBEAEHHYIO U3 BEPIIIU-
HEBI 3TOT'O yIJIa.

Omeem: 2/3.

Peme Hue. ITycte AD — 6uccekTpuca TpeyroibHuka ABC, B KOTO-
pom AB=6, AC=3, ZBAC=60°.

Ilepeawlii cnocob. O603HaunM AD = x. Torza

Saac = %'AB~AC-Sin60° ==.6-3-

N

C Zpyroii CTOPOHHI,

SAABC = SAABD +SAACD = %AB'AD'SiHSOO‘F%AC‘AD‘SinBOO =

Ll 1,1 o 19
—26x2+23x =

2~ 4%

U3 ypaBHeHUA %x = 92£ HaXOZUM, 4TO X =2+/3.

Bmopoii cnoco6. 3amMeTuM, 4TO TpeyroabHUK ABC NpAMOYTOIbHEINA. To-
r7a TpeyroabHUK ACD TakKe MpsMOYToibHbIH, mpuuéM LCAD = 30°. Cie-
ZIOBaTeJIbHO,

AD = AC : cos ZCAD = 3 : cos30° = 2V/3. <

* ok ok

BbicOTy IIpAMOYTONBHOI'O TPEYTOIbHUKA, IPOBEAEHHYIO U3 BEpPLIMHEI
IpPSAMOrO yIVIa, yAOOHO HAXOAWUTH TaK: BBIYUCAUTL ABYMs CIIOCOOaMU
IUIoaZb TPeyrolbHUKa — KaK II0JIOBUHY IIPOM3BeleHUA KaTeTOB U Kak
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MIOJIOBUHY IIPOM3BeeHUA TUIIOTEHY3bl HA HCKOMYIO BBICOTY. /I3 moy4yeH-
HOTO PaBEHCTBA BBIPA3UTH 3Ty BHICOTY. TakuM o6pa3oM, BBICOTA IIpA-
MOYT'OJIBHOT'O TPeyrolbHUKa, IIPOBeAéHHAasA U3 BepIIMHBI PAMOro YIVIA,
paBHa IIPOU3BeJeHUIO KaTeTOB, AeJIEHHOMY Ha TUIIOTEHY3y.

BuccekTpucy TpeyroibHHKa TaKKe MOXXHO HaXOAWUTb, BBIUUCIIAA pas-
HBIMM CITocobaMu IUIOIAh TPEYTOMbHUKA.

IIpumep 1. KaTeTwl IpAMOYTOJIBHOI'O TPEYrolbHUKA paBHHI 15 u 8.
Hatigute BBICOTY, ONYIIEHHYIO Ha TUIIOTEHY3Y.

Omeem: %70
PemeHnue. TumoreHysa TpeyrojibHU- § 15
Ka paBHa

V152482 =17.
15-8 120
CiezioBaTe/bHO, NCKOMasi BBICOTA PaBHA 7 =17
BbIcOTy paBHOOEAPEHHOTO TPEYTONbHUKA, ONMYIIeHHYI0 Ha OOKOBYIO
CTOPOHY, TaKXKe yZ00HO BBUUCIATH C IIOMOIIBIO IUIOIAei.

<

IIpumep 2. [laH TpeyroJbHUK CO CTOpOHaMu a, b u b. Haiizure BEICO-
TY, OIYIIEHHYIO HAa CTOPOHY, PaBHYIO b.

ay/ 4b? —a?
2b ’
PemeHue. I[lycTb d —HCKOMasi BBICOTA,

h — BrICOTA, OmMyIIeHHAs HA OCHOBaHUE JAHHOTO
paBHOOEAPEHHOTO TPEYTONbHUKA. Torga b b

o (8) - S ;

C oZHOU CTOPOHBI, IUIOIIA/Lh TPEYTOIbHUKA PaB-

Omsem:

Ha %ah, C ZApyrovi — %bd. U3 paBeHnctBa ah =bd
HaXOZIUM, YTO

NIR

a
2

d_@_a\/4b2—a2 'b_a\/4b2—a2
b 2 U 2b )

* %k
Tot >xe MeToZ (MeTOZ TUIOIIAZIEN) MOXXHO TPUMEHUTDb U JJIsl TIPOU3-
BOJIBHOT'O TPEYTOJIbHUKA.

IMpumep 3. /laH TpeyroibHUK co cTopoHamu 13, 14, 15. HaiizuTe BbI-
COTY, IPOBEJEHHYIO K OOJIBIIEN CTOPOHE.

Omsem: %6
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Pemenue 1. Ilyctb AH — yKkasaHHas BeICOTA TpeyrojabHuka ABC
co cropoHamu BC =15, AC =14, AB=13. Ilo dopmyne ['epoHa

Sansc = V/21(21—13)(21—14)(21—15) = y/21-8-7-6 = 7-3-4 = 84.
A

13 14

-
B X H 15—x Cc

C Apyroit CTOPOHBL, Spapc = %BC -AH. OTKyZa HaxoAuM, 4TO

_ 2Spmpc _ 2-84 56
AH = BC ~— 15 — 5°
OTy 3a1a4y MOXKHO PEIIUTD TaKKe ¢ IOMOIIbIO TeopeMbl [Tudaropa.

<

Pem e H ue 2. ITockonmbky BC — HaubosbIIas CTOPOHA TPEYTONbHU-
ka ABC, To Touka H smexur Ha ctopoHe BC. ObosHauum BH = x. Torga
CH =BC —BH =15 — x. B ipaMoyronbpHbIX TpeyronbHukax AHB u AHC

AH? = AB>—BH?=169—x> u AH? = AC?—-CH? =196 — (15— x)2.

U3 ypaBHenus 169 — x2 =196 — (15 — x)? HaxoAuM, 4TO X = % CrenoBa-
TEJIBHO,

_ 2 prr2 2_ 2)2_ 652 -33% _
AH = v AB2 —BH? = /13 (5 =&
_[3298 _ 472 _ 56 _
=V =5 — 35

Mo>KHO pelInTh 3Ty 3aZady, IPUMeHsAA TeopeMy KOCUHYCOB.

Pemenwue 3.Ilyctb AH — yKkazaHHas BeICOTA TpeyrojabHuka ABC
co ctopoHamu BC =15, AC =14, AB=13. IIo TeopemMe KOCUHYCOB
225+169—196 _ 33

2-15-13 65’

a U3 MpAMOYTOJIBHOIO TpeyronbHuKa ABH HaxoouM, 4TO

cos ZABC =

2
AH = ABsin ZABC = 13 1—(%) = %6. <
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JLsT BEIYMCTIEHUS OUCCEKTPHUCH TaKKe MOXHO HCIONb30BAaTh METOZ
IIoLaAen.

ITpumep 4. CTOPOHBI TPeYTOIbHUKA PABHEI d U b, a yroyl MeXXAy HUMU
paBeH y. HaiiguTe O1cCeKTPUCY TPEYTOMbHUKA, IPOBEJEHHYIO U3 BepIIN-
HBI 3TOr'O yIJIa.

T
2abcos 5

a+b -

PemeHue. Ilycts S — mwiomazab ZaHHOI'O
TpeyroibHUKa, S; U S, — IUIOIMAZ TPEyToib-
HUKOB, Ha KOTOpHIe YKa3aHHas OHCCEKTpHCa,
paBHas [, pa3buBaeT JaHHBIA TPEYTOIbHUK.

Torma S=S,+S,, nin

Omsem:

1 psiny = Latsin + Lpisin L
2absm}/ = 2al sin 3 + 2bl sin 7,

7 r_1 7
win absmzcosz—z(a—i-b)lsmz.

Y
2
a+b -

* %k

2ab cos

Y
ITockombKy sin ; OTIMYEH OT HYIA, =

VHorza yao6HO MPUMEHUTh TEOPEMY KOCUHYCOB U CBOMCTBO OHCCEK-
TPUCHI TPEYTONbHUKA: OUCCEKTPHCA TPEYTOMbHIUKA Pa3bUBaeT ero CTopo-
Hy Ha OTPe3KH, IPOIOPIIMOHAIbHbIE IBYM APYTUM CTOPOHAM.

IIpumep 5. Beramciaute 6ucceKTpucy TpeyronbHuKa ABC, IpoBeAéH-
HYI0 U3 BeplInHHL A, eciu BC=18, AC=15, AB=12.
Omeem: 10.

Pemenue. Ilyctb AK — 6uccekTpuca A
TpeyronbHuka ABC. Torga

€K _Ac _ 15 _ 5 12 15
BK  AB 12 4
4 4
[Tosatomy BK = §BC =3 18=8.
[Io TeopeMe KOCUHYCOB U3 TPEYroOJIbHUKA B 8 K 10 C
ABC HaxoguM, 4TO

o AB'+BC*—AC? _ 1444324225 _ 9
COS£b="""548.BC  _  2.12-18 16

CnenoBartesibHO,

AK? = AB®>+BK?—2AB-BK cos /B = 144+64—108 = 100, AK = 10.
<
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OTy ke 3a/1a9y MOXKHO PEIIUTD, UCTIONb3ys GOpMYIIy A KBaZpara Guc-
CEeKTPUCHI.

YrBepikaenue. Keadpam buccexmpucbl mpey20abHUKA pageH npou3ae-
OeHUI0 CMOPOH, e€ 3akutouaruux, be3 npousgedeHUss ompe3kos mpemubell
CMOPOHbL, HA KOMOPble OHA pasdeseHa bucceKmpucoil.

JoxaszaTenscTBso. [lyctb M — Touka niepecedeHNs IPOoAoIKe-
Hus 6uccekTpucel AK TpeyrombHuka ABC ¢ OIIMCaHHOMN OKOJIO 3TOTO Tpe-
YTOJMIBHUKA OKPY>KHOCTBIO. Torza TpeyronbHUK ACK mofo6eH TpeyronbHU-
Ky AMB 1o AByM yriaM. [ToaTomy

AK _ AC _ 4B
AB = Ay M AK(AK +KM) = AB-AC,
AK*+AK -KM = AB-AC.
A

M

CiegoBaTebHO,
AK? = AB-AC— AK -KM = AB-AC —BK -KC

(AK - KM =BK - KC 1o TeopeMe 0 IIpOU3BeAEeHUAX OTPE3KOB IlepeceKalo-
muxces xopz). Yto u TpeboBasioch J0Ka3aTh. O

Bepuémca k mpuMepy 5. IlycTh yxxe HatizieH oTpe3ok BK. Torza CK =
=BC —BK =18 — 8=10. Tlo dopmysne ana kBagpaTa OUCCEKTPUCH Tpe-
YTOJIbHUKA HAXOAUM, 4TO

AK? = AB-AC—BK-CK =12-15—8-10 = 180 —80 = 100.

CnegoBartenpHo, AK =10.

IloarorosuTesbHBIE 3a4a4U

5.1. KaTeT u rumnoreHysa NpsAMOYIOJIbHOTO TPEyTrOJIbHUKA pPaBHBL 12
u 20 cooTBeTcTBeHHO. HaiiiuTe BBICOTY, TPOBEJEHHYIO U3 BEPUINHEI IIPs-
MOro yIja.
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5.2. HaiizuTte BBICOTY IPAMOYTOJIBHOI'O TPEYTOMbHUKA, OMYIIEHHYIO Ha
TUIIOTEeHY3Y, €C/IM U3BeCTHO, YTO OCHOBAHME 3TOU BBICOTHI AENUT IUIIOTe-
Hy3y Ha OTpe3KH, paBHble 1 U 4.

5.3. BricoTa paBHOOEJPEHHOTO TPEYroAbHUKA, ONyIleHHas Ha OOKO-
BYIO CTOPOHY, pa3buBaeT eé Ha OTpe3KH, paBHble 2 U 1, cyuTass OT Bep-
LIMHBI TpeyToabHUKa. HaliziuTe 5Ty BBICOTY.

5.4. CropoHs! TpeyronbHUKa paBHeI 10, 17 u 21. HaliguTe BBICOTY Tpe-
YTOJBHUKA, TPOBEAEHHYIO 13 BEPIIMHBI HANOOJBIIETO YIvIa.

5.5. B Tpeyronbuuke ABC usBecTHO, uTo AB=a, AC=b, ZBAC =120°.
HatiguTte 6uccektpucy AM.

5.6. KareTsl NpsAMOYTOJIBHOTO TPeyroJbHUKA paBHEL a u b. Haiigure
OUCCEKTPUCY TPEYTOIbHUKA, TPOBEJEHHYIO U3 BEPUIMHBI IIPSAMOLO YIJIa.

5.7. B Tpeyronbuuke ABC usBecTtHO, uTo AB=8, AC=6, ZBAC =60°.
Hatigure 6uccektpucy AM.

5.8. HatiguTe BBICOTY Tpamneluu, 60KOBble CTOPOHBI KOTOPOU paBHBI 6
U 8, a OCHOBaHUA paBHH 4 U 14.

TpeHUpOBOYHBIE 3a/ja4U

5.9. HaiizuTe BBICOTHI TPEYTONBHUKA, €CJIH ero IUIoaZb paBHa S, a yr-
JIbI paBHBL @, B U 7.

5.10. PaccToAHuA OT TOUkU M, jexailell BHyTpU TpeyroiabHuka ABC,
20 ero ctopoH AC u BC cooTBeTCTBEHHO paBHH 2 u 4. HalizuTe paccros-
HUe OT Touyku M g0 npsamoii AB, eciu AB=10, BC=17, AC=21.

5.11. K okpyxHOCTU pajuyca 7 IpOBeZleHHl /iBe KacaTelbHble U3 OZHON
TOYKH, yJaJEHHOM OT LieHTpa Ha paccTosfHue, paBHoe 25. Haiigure pac-
CTOAHUE MEXJy TOUKaMU KacaHUA.

5.12. HaiiguTe 1uiommagb paBHOOEPEHHOTO TPEYTOMbHUKA, ECJIA BBICO-
Ta, ONyIleHHas Ha OCHOBaHMe, paBHA 10, a BBICOTA, OMyILeHHAs Ha HOKO-
BYIO CTOPOHY, paBHa 12.

5.13. Ha katere BC mnpAMOYroJbHOro TpeyroibHuka ABC Kak Ha
JraMeTpe MOCTPOeHa OKPY:KHOCThb, KOTOpas IiepeceKkaeT TUIoTeHy3y AB
B Touke K. HatinuTe miomnazs Tpeyroabauka CKB, eciu kaTeT BC paBeH a,
a kateT AC paBeH b.

5.14. Ha BeIicoTe CD, omyuieHHON 13 BepIIUHB! C IIPAMOYIOJBHOIO
TpeyroibHuka ABC Ha rumnorteHy3sy AB, Kak Ha auaMeTpe IIOCTpOeHa
OKPY»KHOCTb, KOTOpaa nepecekaeT kareT AC B Touke E, a kareT BC
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B Touke F. Haiizute mwiomazap yeThipéxyronbauka CFDE, eciu kateT AC
paBeH b, a kateT BC paBeH d.

5.15. B paBHOOeJpEHHOM TPEYTOJIbHUKE OCHOBAaHUE M OOKOBas CTOPO-
Ha paBHBI COOTBETCTBEeHHO 5 U 20. HaiifuTe 6UCCEKTPUCY TPEYTOIbHUKA,
MIPOBEAEHHYIO U3 BEPIIMHBI YIJIa IPU OCHOBaHUH.

5.16. B paBHOGepeHHOM TpeyronbHuKe BCD ¢ ocHoBaHMeM BD mpo-
BezeHa buccexkTpuca BE. M3BecTHo, uTo CE =c 1 DE =d. Hatiaute BE.

5.17. B tpeyronbHuke ABC Ha ctopoHe AC Kak Ha AuameTpe IOCTPO-
€Ha OKPY>KHOCTb, KOTOpas IepecekaeT CTOpoHy AB B Touke M, a CTOPOHY
BC — B Touke N. VM3BecTHO, uTo AC =2, AB=3, AM : MB=2: 3. Haiinu-
Te AN.

5.18. B npsmoyroiapHOM TpeyroabHuKe ABC mpoBezieHa OricceKTpurca
CD u3 BepumHbl npsMoro ymia C. V3BectHo, uto AD =m, BD =n. Haii-
JVTe BBICOTY, OIylIeHHYIO 13 BepIIUHHI C.

5.19. B tpeyrompHrke ABC yron C paBeH 60°, a 6uccektpuca CD pas-
Ha 5+/3. Croponbl AC u BC oTHocsATCA Kak 5 : 2. HaiizuTe TaHreHC yra A
U ctopoHy BC.

5.20. B tpeyronbHuke ABC Ha ctopoHax AB u BC oTMedeHbI TOUKU M
u N cooTBeTCTBEHHO, TpuuéM BM =BN. Yepes Touky M npoBezeHa IIps-
Mas, nepneHaukynapHad BC, a yepe3 Touky N — npAmas, NepreHAuKy-
JiApHada AB. Otu nnpsaMble nepecekaroTcd B Touke O. [IpojomkeHre oTpe3ka
BO mnepecekaeT ctopoHy AC B Touke P u genut eé Ha oTpesku AP =35
u PC =4. Hatigute BP, eciu u3BecTHO, 4YTo BC =6.

5.21. OxpyxHocTh Kacaercsa cTopoH AB u BC TpeyronsHuka ABC
B Toukax D u E cooTBeTcTBeHHO. HaiiguTe BBICOTY TpeyroiabHHKa ABC,
OIYIIEHHYIO U3 BeplIUHBl A, e AB=5, AC=2, a touku A, D, E, C
JieXxaT Ha OJ[HOU OKPY>KHOCTH.

5.22. B rpeyronbHuke ABC npoBezeHsl 6uccekTpucel AE u CD. Hatigu-
Te AJIUHBI 0Tpe3KoB CD, CE, DE u pacCTOAHNE MEXAY LeHTPaMU OKPYKHO-
cTell, BIMCAaHHOH B TpeyrolbHUK ABC U OIMCAaHHOM OKOJIO TpeyrolbHUKa

ABC, ectu AC=2, BC=4, ZACB = arccos %

5.23. B tpeyronbHuke ABC oTHomeHue cTopoHbl BC k cTropoHe AC
paBHO 3, a ZACB = a. VI3 BepumHbl C NPOBEZAEHHI Ba Jy4a, JAeJsliye
yron ACB Ha Tpu paBHbIe YacTU. HaiifuTe oTHOIlIEHHEe OTPE3KOB 3TUX JIY-

4yel, 3aKII0UEHHBIX BHYTpU TpeyronbHUKa ABC.

5.24. Buccektpuca CD yrina ACB npu ocHoBanum BC paBHOGeapeH-
Horo TpeyroabHuka ABC genut cTopoHy AB Tak, uro AD = BC. Haiiaute
6uccektpucy CD u mwiomaas TpeyroibHuka ABC, eciu BC =2.
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5.25% B tpeyronpHuke KLM npoBezena buccektpuica KP. OKpy)XHOCTb,
BIIICaHHAaA B TpeyroibHUK KLP, kacaeTcsa cTOpoHH!L KL B Touke Q, IpU4EM
LQ =a. Ha croponax KL u LM Bei6paHbl TOYKU E ¥ R COOTBETCTBEHHO TaK,
4yTo npamas ER mpoxoAuT depe3 LIEHTP OKPYKHOCTH, BIIMCAHHOMN B Tpe-
yronbuuk KLM. Hatigute anuHy G6ucceKTprchl KP, ecyd U3BECTHO, UTO
EL + LR =), a oTHOIIeHN e IIowazei TpeyronbHUKoB KLP u ELR paBHO a.

3ajayy Ha AOKa3aTeJbCTBO U BbIUMCIIEHHUE

5.26.1. B npamoyroibHOM TpeyronbHUKe ABC 13 BEpUIWHBI MIPAMOTO
yrna C nposeZieHbl MeauaHa CM u BeicoTa CH.

a) Jlokaxute, uyto buccekTpuca CL TpeyrompHuka ABC sBisfeTcs Tak-
e 6ucceKkTpucon TpeyroabHuka CMH.

6) Hatigute CL, eciu CM =10, CH =6.

5.26.2. B npsimoyronbHOM TpeyronbHUKe KLM 13 BEpIIUHBI IIPAMOTO
yria K npoBezieHsl BeicoTa KA, Meguana KB u 6uccektpuca KC.

a) Joxkaxwurte, yTo yroa BKC paBeH MOMypa3HOCTH OCTPHIX YIVIOB Tpe-
yrospHuka KLM.

6) Haiiaure LM, ecnu KA=12, KC =4+/10.

5.27.1. Jlana tpaneuusa ABCD. Buccektpuca ymia BAD mnepecekaer
npozopKkeHue ocHoBanua BC B Touke K.

a) Jlokaxkute, 4TO TpeyroabHUK ABK paBHOGEApEHHBIH.

6) Haiizure 6uccexktpucy BM Ttpeyronbauka ABK, ecmu AD = 10,
BC=2, AB=CD=5.

5.27.2. Jlan TpeyronpHUK ABC, B KoTOopoM AB =2AC, AK — ero 6wuc-
cexTpuca. [Ipamasn, npoxogdinas yepes3 TOYKy B napaiienbHo AC, niepece-
kaetcs c npsamort AK B Touke M.

a) JlokaxkuTte, 4TO TPEYroabHUK ABM paBHOOGEAPEHHBIH.

6) Haiiaute KM, eciu AB=4, AC=2u BC=3.

5.28.1. Meaunanel TpeyrosbHrka ABC nepecekaroTca B Touke M.

a) Joxaxure, uro TpeyronbHUku AMB, AMC 1 BMC paBHOBEJIUKU.

6) VI3BeCTHO, 4TO TpeyroJbHUK ABC IIpsIMOYTOJNbHBIN, a Touka M yzaa-
JIeHa OT KaTeToB Ha paccToAHus 3 u 4. HaiizuTte paccToAHue OT 3TON TOY-
KU JI0 TUIIOTEHY3BL.

5.28.2. Meguaunl AA,, BB; u CC; TpeyronbHUKa ABC IepeceKaroTca
B TOouke M.

a) JlokaxxuTe, 4TO YeTBIPEXYTONbHUK AB;MC,; paBHOBEIUK TPEyToib-
HUuKy BMC.
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6) M3BecTHO, YTO TpeyroabHUK ABC NMpsIMOYTOJbHEIH, a Touka M yza-
JIeHa OT TUIIOTeHy3bl ¥ OT OZHOI'O M3 KaTeTOB Ha paccToAHUA 6 u 10 cooT-
BeTCTBeHHO. HaliiuTe paccTosHKEe OT 3TOM TOUKU 0 BTOPOI'O KaTeTa.

5.29.1. luaronans AC npamoyronbHuKa ABCD c neHTpoM O obpasyeT
co ctopoHo#i AB yron 30°. Touka E jeXXUT BHe IPAMOYT'OJIbHUKA, IPUYEM
/BEC =120°.

a) Jokaxurte, yro ZCBE = /COE.

6) [Ipssmas OFE mepecekaeT CTOPOHY AD IpAMOYTOJbHUKA B TOUKe K.
Haiigute EK, ecniu BE =40 u CE =24.

5.29.2. [Tluaronans AC npsamoyronbauka ABCD c ueHtpoM O obpasyeT
co crtopoHoii BC yron 30°. BHe mpsAMOYTOITbHUKA ITOCTPOEH TPEYTOIBHUK
BKC c yrmom 60° ipu BepimHe K.

a) Jokaxwure, yto KO — 6uccekrpuca yrina BKC.

6) Haiigure pyuHy oTpeska npsamou KO, 3aKIF0YéHHOTO BHYTPU IIpsi-
MmoyronbHuka ABCD, ecniv BC=3 u CK =2BK.

5.30.1. OxpyXKHOCTB, IOCTPOEHHAs Ha buccekTpuice BL paBHOGeapeH-
Horo TpeyroibHuka ABC Kak Ha AuaMeTpe, IlepecekaeT ocHoBaHue BC B
Touke P. BokoBas cTOpoHa TPEyroJbHUKA BABOE GOJIbINE €0 OCHOBAHUA.

a) Jlokaxkute, yto BP =5CP.

6) IlycTh yKa3aHHas OKPY)KHOCTB IlepeceKaeT CTOPOHY AB B Touke M.

V15

Haiigute BL, ecniu ML = —

5.30.2. OKpy>XHOCTB, TOCTPOEHHAs Ha MeAraHe BM paBHOOeApeHHOTO
TpeyronbHuka ABC kak Ha guaMeTpe, IlepecekaeT ocHoBaHue BC B TOuY-
ke K.

a) Jlokaxurte, uto BK =3CK.

6) I[IycTh yka3aHHasA OKPYKHOCTh IepeceKaeT CTOPOHY AB B Touke N.
Hatigure AB, ecii BK =18 u BN =17.

5.31.1. Jlau Tpeyronbauk ABC co ctopoHamu AB=4, BC=6 u AC=8.

a) JlokaxxuTe, 4yTO IIpsAMas, IPOXOAALIasA yepe3 TOUKY llepecedeHus Me-
JViaH U LIeHTP BIIMCAaHHOM OKPY>KHOCTH, IlapasulejbHa cTopoHe BC.

6) Haiigure a1uHY GMCCEKTPUCH TpeyroabHUKa ABC, mpoBe1éHHOM U3
BEpLINHEI A.

5.31.2. Jan TpeyronbHuk ABC co cropoHamu AC =6, AB=10 u
BC=14.

a) JJokaxxuTe, 4yTO IIpsAMasd, IPoXoJAlas yepe3 TOUKy llepecedeHus Me-
JViaH U LIeHTP BIIMCAaHHOM OKPY:KHOCTH, ITapasulejbHa CTOpoHe AB.

6) HatizuTe paccTosiHUEe OT BeplIMHEL C 0 3TOU MPSIMOA.
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5.32.1. BricoThl, poBeZ€HHBIE U3 BeplIMH A, B u C TpeyroibHUKa
ABC, pasnsl 20, 15 1 12 cOOTBETCTBEHHO.

a) JlokaxuTe, 4TO TPEYTrOJbHUK IPSAMOYTOMbHBIN.

6) Haiigure AmmuHy OGHCCEKTPUCH TPEYTOIbHUKA, IPOBEAEHHON U3 BEP-
muHH C.

5.32.2. BoicoTHl, poBeAEHHBIe U3 BeplinH A, B 1 C TpeyroJibHUKA

6
ABC, paBHBI W 3 1 6 COOTBETCTBEHHO.
a) JlokaxxuTe, 4TO TPEYTrOJbHUK IPSAMOYTOMbHBIN.
6) Hatizure niuHy GMCCEKTPUCH TPEYTOIbHUKA, TPOBEAEHHOH U3 BEP-

HIUHBI A.

5.33.1. B tpeyronpHuke ABC BeicoTa CH, 6uccektpuca CL u mezaua-
Ha CM pgenar yron ACB Ha 4eThIpe paBHBIX yIVIA.

a) Jlokaxxute, yTo TpeyroabHUK ABC IPAMOYTONbHBIH.

6) Hatizute pmuHel BeicoTel CH, 6uccektpucel CL u meauansl CM, ec-
JIY paZiiyc OKPY>KHOCTH, OIIMCAHHOM O0KOJIO TpeyronbHuka ABC, paBeH R.

5.33.2. B tpeyronpuuke KLM (KL 7# ML) 6uccektpuca LA genut moro-
JlaM yroJs MexzJy BeicoToi LB u meauanoii LC.

a) Jlokaxxute, 4TO TpeyroabHUK KLM IpsSMOYyTONbHBIN.

6) Haiizute anunbl Meauansl LC, BRICOTH LB 1 6uccekTpuchl LA, eciu
KL=6u LM =8.



§ 6. OTHOLIEHUE OTPE3KOB

Pemenue 3aa4M 6 U3 AUArHOCTUIECKOM PabOThI

6. Touku M u N — cepeZiHbI CTOPOH cOOTBeTcTBeHHO BC u CD mapai-
senorpamma ABCD. Otpe3ku AM u BN mnepecekatoTcd B Touke O. Haiigu-

T€ OTHOIIIEHUE Mo
OA”

1
Omeem: 7

P em e H u e. IlycTs IpogomxkeHua oTpeskoB BN u AD nepecekaroTcsa
B Touke E. O6o3Haunm BM = CM =a. Torna AD =BC =2a.

B a M a C

A 2a D 2a 'E
TpeyronbHuk DNE paBeH TpeyroibHUKy CNB 110 CTOPOHE U IIpUJIexa-
VM K Hell ymiam, moatomy DE = BC = 2a. 3Ha4ur,

AE = AD+DE = 2a+ 2a = 4a.
TpeyrompHuk BOM mnozgobeH TpeyroinbHUKy EOA, cieoBaTenbHO,

MO _BM _a _1 -
OA ~ AE = 4a = 4

* %k

BoJIBIIMHCTBO 33/ja4 3TOTO paszeia PelarTcsa JU60 ¢ IIOMOIIBIO TEO-
PEMBI O MPOTIOPLHOHATBHEIX OTpe3kax (06061ménHo Teopemsl Paneca),
60 C TIOMOIIBIO JIOTIOTHUTENBLHOTO MOCTPOEHUs, KOTOPOe INPUBOAUT
K /JIByM IIapaM IOZOOHBIX TPeyroIbHUKOB. PaccMOTPUM 3TO OCTpOeHNe,
pelIuB CIeAyIoNlyIo 3aady.

IIpumep 1. [au TpeyronsHuk ABC. Ha mpoao/mxkeHUuu CTOpOHBI AC
3a Touky C B3dara Touka N, mpuuéMm AC = 2CN. Touka M HaxoauTca Ha
cropoHe BC, nmpuuéMm BM : MC =1:3. B xakoM oTHolIleHUM npamas MN
JeJIUT CTOPOHY AB?

Omsem: 1:9, cuuTtas oT TOYKH B.
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Pemenue 1 Yepe3s Touky B nmpoBeaéM NMpAMYyIO, apaieJbHyIO
AC. Tlycte npamada MN nepecekaeT e€ B Touke T, a npaMyio AB — B To4-
ke K.

1
Te%B

A a C 1, N
2

O6o3uauuM AC =a. Torga CN = %a, AN = %a. VI3 mozo6usi Tpeyromib-

HUKOB TBM u NCM (xoaddunmeHT mogobus paBeH %) HaxoAuM, 4TO

11
TB = 3CN = ¢a,

a 13 nopobus TpeyronbHukoB TBK u NAK —
BK _TB _ 1 .(3 ) 1

AK AN —6%9°(29) T o <

2 9

Pemenue 2. Yepe3 Touky C NpOBeJEM NPAMYIO, IapaLIEIbHYIO
MN. IlycTb oTa npsamada u npsamaa MN nepecekaroT cTOpoHy AB B Toukax
P u K coorBetcTBeHHO. ITomoxxum AP = 6t. Torza mo TeopeMe 0 IpoIOp-

t.B
3t M
6t /P
A C N
KP_CN _1 —lap_

L;P;OHa;IIL\,/[mel OoTpe3Kax ?—P =C — 3> HosTOMYy KP= 2AP =3t, a Tak Kak
XP=Mc—3 T BK = §KP =t. CiemoBaTesbHO,

BK BK t 1

KA~ KPLAP _ 3t+6f 9 <

[IpuMep 1 MOXKXHO JIETKO PEIIUTH C MOMOIIBIO TeopeMbl MeHenast, HO
3Ta TeopeMa He BXOAUT B 00sA3aTeNbHYIO LIKOIBHYIO IIPOrpaMMy. 3ame-
THM, YTO TeopeMy MeHeas MOXHO JOKa3aTh, UCIONb3Ys Te JKe PacCcy-
JleHUs, YTO U [IPU pellleHNH pa3o6paHHOMN BhIIIE 33ja4H.
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IIpumep 2. Ha cropoHax AB u BC TpeyronbHuka ABC paclonoXeHbl
Touku M u N cooTBeTcTBeHHO, npuyéM AM : MB=3:5, BN:NC=1:4.
[Ipamele CM u AN mnepecekatorca B Touke O. HailiziuTe oTHOIIeHUs
OA:ON uOM:OC.

Omeem: 3:4; 3:32.

Pemenue 1 Yepe3 Touky A npoBeAéM NPAMYIO, IapalIeIbHYIO
BC. Ilycte T — Touka eé nepeceueHus c npsamont MC. [Tonoxum BN =a,
CN =4a.

3 mopo6us TpeyronbHUKOB AMT 1 BMC (ko3ddunpeHT %) HaXO/JVIM,
4TO

AT = 2BC = 2(BN+NC) = 2(a+4a) = 3q,

a u3 mogo6usa TpeyronbHUKOB AOT u NOC nonydaem
OA AT _3a 3

ON~CN =4~ %
3

oM
AHaJIOTUYHO HaXOAUM, YTO —~~ oC — 33 <

B

Pemenue 2. Yepes Touky N ONpoBeiéM IPAMYI0, IapajliebHYyIO

CM. IlycTb sTa mpAMad IepeceKkaroT CTOPOHY AB B Touke P. ITonoxum

BP BN _1
BP =b. Torza 1o TeopeMe O IPONOPIIMOHATILHBIX OTPE3KaAX Hr

PM_NC_ %
HOBTOMY
PM = 4BP = 4b, BM = BP+PM = 5b,
BM _5 o MA=3b.C

a TaK KaK 30 = 5, TO =3b. CirefoBaTeNbHO,

OA _MA _3b_3

ON ~— PM ™ 4b 4
AHaJIOTUYHO HaXoarM, 94TO O_ = i <l

oc 32
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ViHoTza Ipy pellleHrH 3alad Ha OTHOIIEHNE OTPE3KOB YI0OHO MpUMe-
HUTDb MeTO/, IUIoLIaie.

IIpumep 3. Ha cropoHax AB, BC u AC tpeyronbHUKa ABC B3ATHI CO-
oTBeTcTBeHHO TOUukM M, N u K Tak, uto AM :MB=2:3, AK:KC=2:1,
BN :NC=1:2. B xakoMm oTHoueHuU npamMasa MK aeaut oTpe3ok AN?

Omeem: 6:7, cauTas OT TOYKU A.
Pe e H u e. [Iycts P — Touka nepecedenus npsamoit MK c orpeskom

AN. Obo3HaYNM 4P =X U Spaapc=S. Torza

AN
BN 1 CN 2
SaasN = g 'S =35, Saacn = B S =35
AM AP 2 1 2
Saamp = 25 " AN "Sassy = 5 X 35 = 75X,
AK AP 2 2 4
Saakp = 2¢ " an Saacny = 3°X 38 =3xS,
—AM AK o _2 2 o4
Saavk = 4p " ac $=5°3°5% 155
A
M
p
K
B N C
ITockonmbKy Saamk =Saamp +Saakp, TO
2 o, 4 o 4
5XS+ 9xS = 155
6 AP 6
OTcioza HaX0AUM, YTO X = 13 CnenoBartesibHO, N7 <

IIpumep 4. [IMIUHBL CTOPOH TPEYroJbHUKA DPAa3IUYHBI U 06PasyroT
apudMeTHIecKyo Iporpeccuio. JIOKQXWUTe, YTO IpAMas, IIPOXOAAIas
yepe3 TOYKY IlepecedeHHA MeJMaH U IIeHTP BIMCAHHON OKpPY>XHOCTH,
napajijiesbHa OZHON U3 CTOPOH TPEyTOJIbHUKA.

JokxaszaTenbcTBo. Ecam yucia obpasyloT apupMeTHIECKYIO
MIPOI'PECCHIO, TO OZHO U3 HUX eCTh cpefiHee apudMeTHYecKoe ABYX APY-
rux. I[lycte O —IIeHTp BIMCAHHOW OKPYKHOCTU (TOUKa IepeceyeHUst
a+b

5

6uccekTpuc) TpeyroiabHruka ABC, B kotopoM AC =b, BC=a, AB=
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Torga, mockonbky CQ — 6I/ICCEKTpI/Ica TpeyrosibHuka ABC, mony4aeM
B
% = % = %, 3HauuT, BQ = 5 u AQ = g, a T.K. BO — 6ucceKkTpuca
co _ g
TpeyronbHuka BCQ, To 00 =23 =2.
Cc
M
(0]
B QK A
a b
2 2

C zpyrotii ctopoHsl, eciii K — cepesnHa cTOpoHH AB, a M — To4Ka Ie-

CM CO _CcM
pecedeHUa MeauaH TpeyroiabHuka ABC, TO —— MK =2. Ilosatomy = 00 = MK’

suauut, OM || AB. Yto u Tpe6oBasioCh AOKA3aTh. O

IToaroroBUTEILHBIE 3a4a4YH

6.1. Ha mezuane AM TtpeyrosbHuka ABC B3faTa Touka K, mpuyém
AK : KM =1: 3. HaiiaiuTe oTHOlIeHHe, B KOTOPOM IpsAMasi, IPOXOAAIIas
yepe3 Touky K napasienpHO cTopoHe AC, feuT cTopoHy BC.

6.2. Jlan TpeyronpHUK ABC. Ha npogomxeHun ctopoHbl AC 3a TOY-
Ky C B3aTa Touka N, npuuém CN = AC; Touka K — cepezsriHa CTOpOHBI AB.
B xakoMm oTHoweHuu npaMad KN geaut ctopony BC?

6.3. Ha ctopone BC TpeyrosbHuKa ABC U Ha MPOJOMIKEHUU CTOPO-
Hbl AB 3a BepiinHY B pacnosnoxeHbl ToUkd M u K COOTBETCTBEHHO, IIPU-
yéM BM : MC=4:5u BK: AB=1:5. Ilpamaa KM nepecekaeT CTOPOHY
AC B Touke N. HatizuTe oTHomienue CN : AN.

6.4. Ha cToponax AB u AC TpeyronbHuka ABC paclonoXeHbl TOYKU
Ku L, npnuém AK :KB=4:7 u AL:LC=3: 2. llpamaa KL nepecekaer
npozio;mxeHue cTopoHsl BC B Touke M. Haiizure oTHomeHue CM : BC.

6.5. Ha ctoponax AB u BC napasienorpamma ABCD pacnoioxKeHb
Touku N U M cooTBeTCTBeHHO, npu4éM AN :NB=3:2, BM:MC=2:5.

[Ipsamele AM u DN mnepecekawoTcsa B Touke O. HalizuTe oTHOIIeHUs
OM :0Au ON:0D.
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6.6. Ha croponax AB u AC TpeyronbHuka ABC pacliono:KeHbl TOUKU
N n M coorBeTcTBeHHO, Ipu4éM AN : NB=3:2, AM : MC =4:5. Ilpa-
Mmble BM u CN nepecekatorcs B Touke O. Haiipgute otHomeHnus OM : OB
u ON:OC.

6.7. B paBHOOezpeHHOM TpeyronbHuKe ABC (AB = BC) Ha cTropoHe BC
B3ATa To4Ka D Tak, yro BD : DC =1:4. B kakoM OTHOILIeHUHU IpsAMad AD
ZlenuT BeICOTY BE TpeyronbHUKa ABC, cuuTasd OT BepILIMHEBL B?

6.8. Ha menuane AA; TpeyronpHuka ABC B3ATa Touka M, mpuyém
AM :MA,=1:3. B xakoM oTHollleHNU IipaMasa BM penut ctopoHy AC?

6.9. Touku A; u C; pacnoyioxkeHbl Ha cTopoHax BC u AB TpeyroibHUKA
ABC. Otpesku AA; u CC; nepecekarorca B Touke M. B KaKOM OTHOLIEHUHN
npamad BM penut ctopony AC, ecnu AC;:C{B=2:3uBA;:A;C=1:2?

6.10. B Tpeyronbauke ABC usBecTHO, uto AB =c¢, BC =a, AC =b.
B KxakoM OTHOIIIEHNHU [IEHTP BIIMCAHHON OKPY>KHOCTH TPEYT'OIbHUKA JeIUT
6uccextpucy CD?

TpeHHpOBO‘{HBIe 3ajadyu

6.11. Ha cropone PQ TpeyronpHuka PQR B3siTa Touka N, a Ha CTOpOHe
PR —rTouxka L, npnuém NQ =LR. Touka nepeceyeHus oTpe3koB QL u NR
JleTuT oTpe3oK QL B OTHOLIEHUM m : n, cuuTas oT Touku Q. Haiigure oT-
HoueHue PN : PR.

6.12. B TpeyronpauKe ABC 6uccektpuca AD gemut ctopoHy BC B OT-
HoweHuu BD : DC =2:1. B xakoMm OTHolleHUU MezguaHa CE fenut sTy
OGUCCEKTPUCY?

6.13. Ha croponax AB, BC u AC TpeyrombHuka ABC B3fTBHI COOT-
BeTCTBeHHO Touku K, L u M, npuuéMm AK : KB=2:3, BL:LC=1:2,
CM : MA=3:1. B xakoM OTHOLIeHUU OTpe30K KL aenut oTpesok BM?

6.14. B TpeyronvHuke ABC, 1Iomazb KOTOPOro paBHa 6, Ha CTOpOHe
AB B3daTa Touka K, zendmas 3Ty CTOPOHY B oTHoleHuu AK : BK =2: 3,
a Ha ctopoHe AC B3dATa Touka L, genamad AC B oTHowmeHnu AL : LC=5:3.
Touka Q mepecedenus npameix CK u BL oTcTouT OT IpsAMoii AB Ha pac-
croguue 1,5. HaliguTte cTopoHy AB.

6.15. B TpeyronpHuke ABC Ha ocHOBaHUM AC B3ATH TOUKU P u Q Tak,
uyTto AP < AQ. Ilpamele BP u BQ genat Meauany AM Ha TpU paBHBIE YaCTH.
W3BecTHO, uto PQ = 3. Hatiaute AC.

6.16. [lan TpeyronpHUK ABC. M3BecTHO, uTo AB=4, AC=2 u BC=3.
BuccekTtpuca yrina BAC nepecekaeT ctopoHy BC B Touke K. [Ipamas, mpo-
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XofAIas Yepe3 TOUKy B mapasienbHo AC, TepeceKaeT MpoJoKeHue Oric-
cexkTpuckl AK B Touke M. Haiiaute KM.

6.17. OKoJI0 OKPY:KHOCTHU ONIMIcCaHa paBHOOeapeHHas Tpanenus ABCD.
BoxkoBele cTopoHBl AB 1 CD KacaloTca OKPYKHOCTU B Toukax M u N, K —
cepesuHa AD. B xakoMm oTHolleHUU npaMad BK genut orpe3ok MN?

6.18. OK0J10 OKPY’KHOCTH OIMCaHa paBHOOeApeHHas Tpanenusa ABCD.
BokoBaa cropoHa AB kacaeTcad OKpPY>KHOCTH B TO4YKe M, a OCHOBaHHE
AD — B Touke N. Otpesku MN u AC nepecekaroTcs B TOUYKe P, IpU4YEM
NP : PM = 2. Haiiaute otHomeHue AD : BC.

6.19. Bo BrircaHHOM 4YeThIpExyroibHuKe ABCD 1M3BeCTHHI OTHOIIEHUA
AB:DC=1:2uBD:AC=2:3. Hatizute DA : BC.

6.20. B Tpeyronbauke ABC npoBezieHa BricoTa AD. IIpsamele, ofHa U3
KOTOPBIX COAEPKUT MeauaHy BK, a Bropas — 6uccektpucy BE, AenAT 3Ty
BBICOTY Ha TPU paBHBIX OoTpe3Ka. 3BecTHO, uTo AB =4. Halizute cTopo-
Hy AC.

6.21% TIpu KaKOM OTHOIIEHUM OCHOBAHUM Tparenuu CyuecTByeT IIps-
Mas, Ha KOTOPOH LIecTh TOYeK [epeceyeHus ¢ JUaroHawsIMH, 60KOBBIMU
CTOPOHAMM U TPOJONKEHUSIMU OCHOBAHUI Tpameluy BbICEKAIOT ISATh
PaBHBIX OTPE3KOB?

6.22% B Tpaneuuu ABCD c 60koBbIMU cTOpOoHamMu AB=9 u CD =5
6uccekTpuca yrina D mepecekaeT 6ucceKTpuck yrimoB A u C B Toukax M
u N coOTBeTCTBEHHO, a OHcceKTpuca yImma B mepecekaeT Te e ABe Ouc-
ceKTpuckHl B Toukax L u K, npuuém Touka K jexxuT Ha ocHoBaHUU AD.

a) B xakoMm oTHomeHuM npaMmas LN zenuT cTopoHy AB, a mpamad
MK — ctopony BC?

6) Hatigute orHomenurie MN : KL, eciun LM : KN =3:7.

6.23* /13 Touku A mpoBeZieHbl K OKPY>KHOCTU /iBe KacaTeyibHble (M u
N — Touku KacaHUA) U ceKyllad, IepeceKamouas 3Ty OKPY>KHOCTb B TOY-
kax B u C, a xopay MN — B Touke P. l13BecTHO, uTo AB:BC =2:3. Haii-
aute AP : PC.

3azlayy Ha JJ0Ka3aTeJbCTBO U BbIYHCJIEHUE

6.24.1. B napasutenorpamme ABCD Touka M — cepezrHa CTOPOHEL AD,
P — Touka nepecedyeHua orpeska BM ¢ auaroHansio AC.

a) Jlokaxwure, yTo nipsAMas DP nmpoxoguT yepes cepeZiiHy CTOPOHBI AB.

6) BuccekTpuca yrra BAC niepecekaet orpe3ok BM B Touke Q. Hatizu-
Te oTHolleHue PM : BQ, eciu AB: AC=1:3.
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6.24.2. B napasuienorpamMmme ABCD Touka P — cepeAnHa CTOPOHEI AB,
M — Touka nepecedeHus orpeska DP ¢ fuaroHansio AC, a N — Touka Ie-
pecedeHusa orpeska CP ¢ guaroHasnbio BD.

a) Jokaxure, uro MN || CD.

6) Buccektpuca yriia ADP nepecekaeT AuaroHanb AC B Touke Q. Haii-
aute otHomeHue AQ : QM, eciu AD :DP=1:3.

6.25.1. Ha xareTe BC mpsAMOYTOJBHOTO TpeyroabHuka ABC ¢ IpAMBIM
yrioM Iipu BepurrHe C U ¢ ymioMm 30° pu BepinnHe A BHe TpeyrolbHUKA
IIOCTPOEH PaBHOCTOPOHHUM TpeyronbHUK BCD. [Ipsamasa AD nepecekaeT
ctopoHy BC B Touke K.

a) Jlokaxxkute, 4To CK : KB=1:2.

6) Ipsamas, mpoxozsas yepe3 TouKy K neprneHaukyasapHo CD, mepe-
ceKaeT runoTeHy3y AB B Touke M. Haiizute oTHomeHue AM : MB.

6.25.2. Ha runoreny3e AB npsMoyroiabHoro TpeyroiabHuka ABC c yr-
jom 30° IpH BepIIMHE B BHE TPEYTOJIbHUKA IIOCTPOEH PAaBHOCTOPOHHUN
TpeyronbHUK ABD. Ilpamasn CD nepecekaeT runoTeHysy AB B Touke K.

a) Jokaxurte, uto AK :KB=1:2.

6) Ilpsmas, mpoxoAAmniasn yepe3 ToUuky K mepreHAuKyaspHo AD, mepe-
cekaeT KaTteT BC B Touke M. Hatigute otHomeHue CM : MB.

6.26.1. buccexrpuca AD TpeyroibHuka ABC fenut ero meauasy BM
TIOIIOJIaM.

a) JIoKkaXKuTe, 4YTO IUIOIIAAb TpeyronbHIuKa ACD BBOe GOJbIIIe IUIOMIA-
Ay TpeyronbHuka ABD.

6) B kakoM OTHoLIeHUU MeAuaHa BM genut 6uccektpucy AD?

6.26.2. Touka M nexur Ha cTropoHe BC TpeyrombHuKa ABC, Ipu4yém
CM :MB=1:2. buccekrpuca CK nepreHzuKyIApHa npsaMoii AM.

a) JlokaxkuTe, 4TO IUIOWAAb TpeyronbHUKa ACK BTpoe MeHbllle IIIo-
mazau TpeyroiabHuka BCK.

6) B xakoM oTHomeHuu npsimast AM zgenmut 6uccexktpucy CK?

6.27.1. Ha ocHoBanusax AD u BC tpaneniuu ABCD oTmeuyeHbI TOUuku M
u N COOTBETCTBEHHO, a Ha GOKOBBIX cTOpoHaX AB 1 CD — touku K u L co-
oTBeTCcTBeHHO. IIpu aToM DM : AM =CN :BN=BK:AK=CL:LD=1:2.

a) JlokaxuTe, 9TO YeTHIPEXYTronbHUK KMLN — Tpamnenus.

6) N3sBecTHO, uTo AD =3BC. B KakoM OTHOIIIEHWUHU AWaroHanb BD Tpa-
neuyyt ABCD fenut OOKOBBbIE CTOPOHHI Tpanenuu KMLN?

6.27.2. Ha ocHoBanuax KN u LM Ttpaneuuu KLMN oTMe4eHBl TOUYKU
A ¥ B cOOTBETCTBEHHO, a Ha 60KOBBIX cTropoHax KL 1 MN — touku C u D
cooTBeTCTBeHHO. [Ipu aToM KA: AN =KC:CL=LB:BM=ND:DM=1:3.
a) Joxkaxute, 4TO 4eThIpEXyronbHUK ACBD — Tparmenus.
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6) U3BecTHO, yTo KN = 2L.M. B KakoM OTHOIIIEHUY AuaroHasb LN Tpa-
neuyyt KLMN zpenut 60KOBbIe CTOPOHBI Tpamnenuu ACBD?

6.28.1. Ha ctoponax AD u BC napasnenorpamma ABCD B3ATHI COOT-
BETCTBEHHO To4Ku M u N, npudém M — cepeauHa AD, a BN :NC=1:3.

a) Jlokaxkurte, yto npsmble AN u AC fesaT oTpe3ok BM Ha Tpu paBHbIe
4acTH.

6) HailizuTe Iiomazb 4YeTHIPEXYTOJbHUKA, O0Opa30BAHHOIO Iepece-
yeHUAMU IpAMBIX AN, AC, BD u BC, eciu 1wIolazb napasiejgorpaMma
ABCD pasHa 40.

6.28.2. Touku M u N — cepeZiUHbI CTOPOH COOTBETCTBEHHO AB u CD
napaJenorpamma ABCD.

a) Jlokaxwure, yto npsameie DM u BN gensart guaroHanb AC Ha Tpu
paBHBbIE YaCTH.

6) HailizuTe Iiomazb 4YeTHIPEXYTOJbHUKA, OOpa30BAHHOIO Iepece-
yeHUAMU npaMmbix BD, BN, AC u CD, eciu mwioma/p napaieaorpaMmma
ABCD pasHa 36.

6.29.1. Yepes Touky nepecedenus O AuaroHasueii Tpanenuy nposeJeHa
mpsiMas, IapajuiesbHas OCHOBAHUIO U IlepeceKaromias 60KOBElE CTOPOHBI
B TouKax M u N.

a) Jokaxure, yto O — cepesuHa oTpe3ka MN.

6) Hatizure ocHOBaHUA, eCIM OZHO M3 HUX BTpPoOe OoJbIle Apyroro, a
MN =6.

6.29.2. Yepe3 Touky Iepecedenuss O auaroHaseil Tpameuuu ABCD
NIpoBeZieHa IpAMad, napaslejbHad ocHoBaHUAM AD u BC U Iepecekaro-
11ast G0KOBBIE CTOPOHBI B TOYKax M u N.

a) JJokaxxuTe, 4TO IIpsAMasd, IpoxoAAlas yepe3 BepIuHy C U cepeJluHy
ocHoBanuda AD, penut orpe3ok MN B oTHomeHuu 1: 3.

6) Hatizure ocHOBaHU:A, eCIM OZHO U3 HUX BABOe OOJbINE APyroro, a
MN =16.

6.30.1. Touka mepecedyeHHs1 OUCCEKTPUC YIVIOB TP 6OJIBIIEM OCHOBA-
HUU Tpalelyy JIeXXUT Ha MeHbIIIEM OCHOBaHUMU.

a) JlokaxxuTe, YTO MeHbIllee OCHOBAaHUE PAaBHO CyMMe OOKOBBIX CTO-
POH.

6) Haiizure yIuiel Tpamnelyu, ecjii OTHOLIEHWE OCHOBAHUH Tpamenuu
paBHO 3:2, a OTHOIIIEHHEe OGOKOBBIX CTOPOH PaBHO 5 : 3.

6.30.2. buccexrpuca ymia C tpanenuu ABCD mepecekaeT OCHOBaHUE
AD B TOuKe M.

a) JlokaxmuTe, 4yTo OrcceKTpuca yra D IPOXOAUT Yepe3 cepeJuHy OT-
peska CM.
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6) Haiigute otHomenune BC : AD, eciu AD | AB, AM : MD =1:2,
AB:CD=4:5.

6.31.1. BHeBNMcaHHaA OKPYKHOCTh PaBHOOEJPEHHOTO TPEYTONbHUKA
KacaeTtcsl ero G0KOBOM CTOPOHHI.

a) Jlokaxxute, 4TO pajuyC 3TOU OKPY>KHOCTU paBeH BBICOTE TPEYyTOJIb-
HUKa, OIYyIIeHHON Ha OCHOBaHUe.

6) VI3BeCTHO, YTO pagryC 3TOU OKPYKHOCTH B IIATH pa3 OoJblle paju-
yca BIIMCAHHOM OKPYKHOCTU TPEYroJbHHKA. B KAKOM OTHOLIEHUU TOYKa
KacaHWs BIIMICAHHOHN OKPY)XHOCTH ¢ OOKOBOI CTOPOHOM TPEYTONbHUKA Jie-
JIUT 3Ty CTOPOHY?

6.31.2. ITycth O; — ILIEHTp BIIMCAHHOM OKPY:KHOCTU PaBHOOEAPEHHOTO
TpeyroinbHuka ABC, a O, —IIeHTp BHEeBIMCAaHHON OKPYKHOCTHU, Kacaro-
mieticss ocHoBaHus BC.

a) JlokaxuTe, YTO pacCcTOsIHUE OT cepeJuHbI oTpe3ka 0,0, 10 Touku C
BABoe MeHblIe O0;0,.

6) V3BeCcTHO, YTO painyc MePBOIl OKPY:KHOCTHU B IISITh pa3 MeHbIIE pa-
Juyca BTOpoii. B kKakoM OTHOIIEHMH TOYKa KacaHUsA IepPBON OKPYKHOCTHU
¢ 60KOBOI CTOPOHOM TPEYTONbHUKA JETUT 3TY CTOPOHY?

6.32.1. [lana tpanenusa ABCD c ocuoBanusimu AD u BC. buccektpuca
ymia ADC TIpOXOAUT Yepe3 cepeauHy G0KOBOM cTOpOHHBI AB.

a) Jloka)kuTe, YTO CyMMa OCHOBAaHUI Tpamelnuu paBHa GOKOBOM CTO-
poHe CD.

6) Hatigure wiomazp Tpanenuu ABCD, eciu AB=8, BC=2u CD =10.

6.32.2. Jlana Tpanerus ABCD c ocHoBaHuamu AD u BC. Buccektpuca
yria BAD NIpoXoAuT Yepes cepeiuHy ocHoBaHuA BC.

a) Jlokaxute, 4TO ocHOBaHHe BC BBOe 6osbliie 60KOBOU CTOPOHHI AB.

6) Haiizute miomazs tpamenuu ABCD, eciu AB =4, CD = 43 u
/BAD =60°.

6.33.1. B TpeyronpHuke ABC Touka D feuT cTopoHy AB momonam, a
Touka E snexut Ha cTtopoHe BC, npuuyém oTpe3ok BE B 3 pa3a MeHblle
cropoHsl BC. OTpesku AE u CD nepecekarored B Touke O, AE =5, OC =4.

a) Jokaxwure, uro CD = AE.

6) Haiigute ctopony AB, eciu ZAOC =120°.

6.33.2. B tpeyronpHuke ABC Touku M u K jnexar Ha cropoHax BC
u AC COOTBETCTBEHHO, IIpU4YéM oTpe30oK BM B 4 pasa MeHblle CTOPOHBI
BC. Ilpamele BK u AM nepecekarorced B Touke O — cepeaunte BK, CK =4,
OM =2.

a) Jlokaxkure, uyTo TpeyroabHUK AMC paBHOOGEApEHHBIH.

6) Hatigute BK, eciu ZOAC =60°.
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6.34.1. Ha otpeske BD B3saTa Touka C. Buccektpuca BL paBHOGeapeH-
HoOro TpeyroiabHHUKa ABC ¢ ocHoBaHWeM BC siByisieTcss O0KOBOH CTOPOHOM
paBHOGeZIpeHHOT'0 TpeyroabHUKa BLD ¢ ocHoBaHueM BD.

a) Jokaxure, uyTo TpeyroabHUK DCL paBHOGEAPEHHBIH.

6) M3BecTHO, uTO c0s LABC = % B kakom otHOmeHuu npamasa DL fe-
JIUT CTOpOHY AB?

6.34.2. Ha oTpeske CD B3aTa Touka B. Buccexktpuca CK TpeyroibHUKa
ABC c ocHoBanueM BC sBisieTcss 60KOBOI CTOPOHOH paBHOGEAPEHHOTO
TpeyronbHuka CKD ¢ ocHoBanueM CD, a BK =BD.

a) JTokaxurte, 4TO TpeyronbHUK ABC paBHOOEAPEHHEIM.

6) U3BecTHO, 4yT0 ZBAC = 2 arcsin % B xakom oTHoIIeHUU npsamas DK
JeJIUT CTOpoHy AC?



§ 7. OTHOLIEeHUe TUTOLIAAe

PeliteHue 3aayu 7 3 AUATHOCTHYECKOM pabOThI

7. B TpeyronpHrke ABC MeauaHa AD u 6uccektprca BE nepreHIuKy-
JIAPHBI ¥ IlepecekaloTcs B Touke F. MI3BeCTHO, YTO IUIOLab TPEYTOIbHUKA
DEF paBHna 5. Haiizute miomazs TpeyroabHuka ABC.

Omeem: 60.

Pe e H ue. TpeyronbHUK ABD paBHOOeApPEHHBIH, TaK KaK ero Ouc-
cextpuca BF aBysgeTcsa BeIcOTOH. [ToaTomy

AF =FD = SAAFE = SADFE = 5.
A

B ‘ D ‘ C
Kpowme Toro, BC =2BD = 2AB. Torza o CBOUCTBY OMCCEKTPUCH! TPEYTOIb-

HHUKa
EC _ BC _

AE — AB — %
CnenoBartesibHO,
Sapec = 2Saape = 4Saper = 20, Spaapc = 30.
3Han/IT, SAABCIZSAADC=6O. <

* ok ok

T[lpu pemreHuy GOMBIIMHCTBA 33/Ja4 3TOTO paszesia IPUMEHSIOTCS IBa
IIPOCTHIX YTBEPKACHUA:

1) ecsiu Touka M nexxuT Ha ctopoHe BC TpeyronbHuka ABC, To 1IIoIa-
AU TpeyronbHUKoB AMB u AMC nponopuuoHaabHbl oTpe3kaM BM u CM,
T.€. Sanws _ BM.

SAAMC cMm”

2) ecnu mpsAMas IepecekaeT cTOpoHBl AB u AC TpeyrombHuka ABC

(M ux TpoJoMKeHUs) B TOUKax P 1 Q cOOTBETCTBEHHO, TO

Saarq AP AQ

Saasc  AB AC”
[lepBOe U3 3TUX YTBEPXKAEHUI BHITEKAET HEMTOCPEACTBEHHO U3 GOPMYIIBI
IJIONIAIU TPEeYTOJbHUKA 110 CTOPOHE U ONYIleHHON He Heé BBICOTE: y Tpe-
yronbHUKOB AMB u AMC ofHa ¥ Ta ’Ke BBICOTA, OMYyIIeHHas U3 o0men

BEpLINHEI A.
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A A

B M Cc B c

BTopoe yTBep:KJEeHIE MOXKHO JIETKO BBIBECTH M3 GOPMYJIBI ILIOIAN
TPEyTONbHUKA 0 ABYM CTOPOHAM M YIJIY MEXAY HUMU: y TPEYTONbHUKOB
APQ u ABC yribl ipu o61eil BepmrHe A JU60 paBHBL, JTUO0 B cCyMMe
coctasaoT 180°.

HamoMHMM TakKe, 9TO OTHOIIEHUE IUTONa/iel MOZO0OHBIX TPEYTONbHU-
KOB paBHO KBaZipaTy KoadduimenTa mogobus.

IMpumep 1. JJoKaXuTe, YTO MeJUAHBI TPEYTOJIbHUKA Pa3OUBAIOT €0
Ha IIEeCTb PABHOBEIUKUX TPEYIOJIbHUKOB.

JoxaszaTtenbcTBo. IlycTb M —Touka nepecedeHus MeAUaH
AA4, BB4, CC; TpeyronbHuka ABC. Torza

1 1 /1 1
Sapmc = §SABIBC =3 (QSAABC) =56 *Saapc
A
G B,
M
B Ay C

AHAJIOTUYHO I OCTAJIbHBIX IIATH TPEYroIbHUKOB. TakKuM 06pa3oM, ILIo-
mazZb KakJoro U3 IecTH TPeyroJbHUKOB PaBHA IIeCTOMN YacTy ILIOLaJu
HUCXOLHOTO TpeyrojbHUKA. O

IIpumep 2. Yepes cepesuny M cropoHsl BC napannenorpamma ABCD,
IUIOLIAAb KOTOPOTO paBHa 1, U BeplIMHYy A IpoBeZieHa IIpsAMas, liepeceka-
o1as AuaroHanb BD B Touke O. HaibizuTe 1iomazgb 4eThIPEXYTOMbHUKA
OMCD.

.S
Omeem: R

Pe e H u e. VI3 nogobus TpeyroabHUKOB BOM u DOA HaxoZuM, 4TO
BO _BM _ 1
OD ~ AD ~— 2°
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BM 1
a TaK KakK —=§, TO

BO 1
IToaToMy BD =3’ BC

__ BO BM 111 1
Sasom = Bp ' Be Sa» =3°2°3 = 12°
B M C
A D
CnezmoBartesibHO,
1 1 5

Somcp = Sacp ~ Sasom = 2712 7 12°

<

IMpumep 3. [uaroHanu pa3bUBaIOT BBITYKJIBIM YETHIPEXYTOTHHUK HA
TPEYTOJbHUKM C IUIOWAAAMU Sq, Sy, S3 U Sy (S; U Sy — IuIomwazu Tpe-
YTOJNBHUKOB, IpWIEXKalUX K IMPOTHUBOIIOIOXKHBIM CTOPOHaM YeTBIPEX-

YTONbHUKA). JIoKaKkUTe, uTO S1S3=_S5,5,.

JokaszaTenbcTBo. IlycTh guaroHanau BBHIIYKJIOTO YeTHIPEX-

yronsHUKa ABCD nepecekaroTca B Touke O,

Saao08 =S1, Sasoc =S2, Sacop =S3»  Sasop = Sa-

B
C
S4
A D
Si Ao S4 _ A0 S1 S,
Torza s, oC u S, ~ 0C II03TOMY S, S,
=SZS4.

IToaroTroBHUTEILHBIE 3a4a4YH

. CnepoBaTenbHo, S1S3=

O

7.1. HaiiguTe mwiomaab TpeyrolbHUKA, BEPIINHBI KOTOPOI'O — Cepesu-

HBI CTOPOH TPeyToJbHUKA IUIoaau 4.
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7.2. Touku M u N pacrionoxeHsl Ha ctopoHe BC TpeyronbHuka ABC,
a Touka K — Ha ctopoHe AC, npuyéM BM :MN:NC=1:1:2u CK:AK=
=1:4. V3BecTHO, 4TO IUIOUIaAb TpeyronbHUKa ABC paBHa 1. Haiiaute
IIoniazb YeTelpéxyroabHuka AMNK.

7.3. Ha ctopone AB TpeyronbHuka ABC B3aTel TOuku M u N, mpudyém
AM : MN : NB=2:2:1,

a Ha ctopoHe AC — touka K, mpuuém AK : KC =1:2. HaliauTe mwiomazab
TpeyronbHuka MNK, ecnu momazs TpeyroibHuka ABC pasHa 1.

7.4. Yepes Touku M u N, gensimue cTopoHy AB TpeyronbHuka ABC
Ha TPU paBHBIE YacTH, IIPOBeJEHEI IPAMBIE, lTapaslle/bHble CTOPOHe BC.
HaiiauTe miomazp 4acTU TPEYTrOJbHUKA, 3aKIIOUEHHOM MeXJy 3TUMU
NIpAMBIMY, €C/IU IUIOIaAbL TpeyroibHuka ABC paBHa 1.

7.5. Ha ctoponax AB, BC u AC tpeyrosbHuKa ABC B3ATH TOUYKU Cqp,
A, ¥ B; COOTBETCTBEHHO, IPUYEM
AC, BA,
C,B~ AC BA 2

CB, _1

Hatizure mwiomazs TpeyroibHuka A;B;C;, eciu IIoaab TpeyroabHUKa
ABC pasHa 1.

7.6. CropoHa TpeyrombHUKa paBHa 36. [IpsiMas, mapasenpHas 3TON
CTOPOHe, JIeJINT ILIOIIab TPeyToNbHUKA IononaM. HaliauTe anuHy oTpes-
Ka 3TOM NMPpAMOH, 3aKII0YEHHOT'0 MeXK/y CTOPOHAMU TPEYTOIbHUKA.

7.7. VI3 cepefHBI OCHOBaHUA TPeyrojbHUKA IUIOWIAAN S IPOBEAEHBI
MpsIMBIE, TIapajuiefibHble GOKOBHIM CTOpoHaM. HaiiguTe Iutomazgb IMOJy-
YEeHHOTO TaKUM 06pa3oM mapa’suieiorpaMmma.

TpeHUpPOBOYHBIE 3a/ja4U

7.8. VI3 TOuKM Ha OCHOBaHUHU TPeyroJbHUKA IIPOBeZEHE! IpAMEIe, I1a-
pajutesnibHble OOKOBBIM cTOpoHaM. OHU pa3buBalOT TPeyrolbHUK Ha IIa-
pajuiesiorpaMM U [iBa TpeyroJbHUKA C IUIomaAaMu S, U S,. HaliauTe mwio-
azb napajiesorpaMma.

7.9. B Tpeyronburike ABC npoBezeHsbl 6uccektpuckl CF u AD. Haiigute
OTHOIIIeHUe IUIomazeil TpeyronbHUKoB AFD u ABC, eciu

AB : AC : BC =21:28: 20.
7.10. TpeyrojipHUK U BIUCAHHBIN B HEro poM6 MMeIOT oOmuil yroi.

CTOpPOHBI TPeyToIbHUKA, 3aKII0YaolIye 3TOT YIol, OTHOCATCA Kak m:n.
Hatizure oTHoImEeHMe IUTOMaAY poMba K IUIOMAAU TPEYToNbHUKA.
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7.11. /IBe nipAMEble, TapaJijiejibHble OCHOBAHUAM Tpalleliuu, JeIAT Kaxk-
Zy1o 13 OOKOBBIX CTOPOH HA TPU paBHbIe YacTU. Bes Tpamenus paszene-
Ha MU Ha TpHU 4acTu. Haligure wiomazap cpefiHell YacTy, ecyiu IUIOMaAun
KpalHUX paBHHI S; U S.

7.12. YeThIpEXYTONBHUK pas/esl€H AUaroHaaiMU Ha YeTblpe TPeyrob-
HuKa. [Inomazau Tpéx u3 Hux paBHH 10, 20 u 30, u kaxgasd MeHblIle ILIo-
Ay 4eTBEPTOTO TPEYTroJIbHUKA. HaliiuTe IIomaab JaHHOTO YETHIPEX-
YrOJIbHUKA.

7.13. Inomazay TpeyroJbHUKOB, 06pa30BaHHBIX OTpe3KaMU JUaroHa-
Jieil Tpaneluu u e€ OCHOBAaHUAMU, PaBHHL S; U S,. HaliguTe miomass Tpa-
Menumn.

7.14. Tnomazs Tpaneunu ABCD paBHa 30. Touka P — cepeanHa 60KO-
Boii ctopoHbl AB. Touka R Ha cropoHe CD BBIOpaHa Tak, yTo 2CD =3RD.
[Tpsimerle AR u PD mepecekaroTcs B Touke Q. HaliuTte miomaap Tpeyroib-
Huka APQ, eciiu AD =2BC.

7.15. /laH BBIMYKJIBIN 4YeTHIPEXYTONBHUK IUTomazu S. HaiiauTe 1io-
a/b YeTHIPEXYTOMbHUKA C BepUIMHAMU B cepeZiiHaX CTOPOH JJaHHOTO.

7.16. [lan BBITYKJIBIN YeTHIPEXYTONBHUK IUIOIAAU S. BHyTpU Hero BbI-
6upaetcs ToYKa U oToOpakaeTcs CUMMETPUYHO OTHOCUTENBHO CepelH
ero cTopoH. ITonmy4atoTcs dyeThlpe BePIIMHBEI HOBOTO YeTHIPEXYTONbHUKA.
HatiguTe ero mwiomasgsb.

7.17. B tpanenuu ABCD (BC || AD) guaroHaiu IepecekaroTcs B TOY-
ke M, BC =b, AD = a. HatiiuTe oTHOIIIEHYE TLIONAH TPEYToIbHUKa ABM
K Iwiomay tpanenuu ABCD.

7.18. B paBHOGegpeHHOM TpeyronbHuke ABC G0KOBBIE CTOPOHHI BC
u AC B ZBa pa3a 6osbllie OCHOBaHUA AB. BUCCEKTPHCH YIVIOB PU OCHOBA-
HUU IlepecekaroTcd B Touke M. Kakyro yacTe TpeyronbHuka ABC cocras-
JIAeT IUToLaAb TpeyroabHuka AMB?

7.19. B tpeyronbHuke ABC, 1Iomasb KOTOPOro paBHA S, IIPOBEJAEHEI
6uccektpuca CE u meaunana BD, nepecekaroniyecs B Touke O. Hatiaute
IUIoaAb YeThipéxyronbauka ADOE, 3Has, yto BC =a, AC =b.

7.20. B IpAMOYTroJIbHOM TpPeyrolbHUKE CUHYC MEHBIIEro yIvia paBeH %

[NeprieHANKYIAPHO TUIIOTEHY3€e NMPOBeAeHAa MpsiMasi, pa3duBaiolnas Tpe-
YTONBHUK Ha /IB€ PaBHOBEINKME YaCTU. B KaKOM OTHOLIEHUU 3Ta IpAMas
JeJIUT TUIIOTEeHY3y?

7.21. Ha croponax AB u AD mnapainenorpamma ABCD B3ATBH TOYKUA
M u N Tak, yro npsambele MC 1 NC pa3buBaloT mapauieJiorpaMM Ha TpU
paBHOBesnMKHe yactu. Hatizute MN, ecnu BD =d.
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7.22. B tpeyronbHuke ABC yron A paseH 45°, a yron C ocTpsiii. U3
cepefUHbI CTOPOHBI BC onylieH nepneHaukyaap NM Ha ctopony AC. ITino-
mazau TpeyronbHUKOB NMC u ABC oTHocATca kak 1 :8. Haiiaute yris
TpeyronbHuka ABC.

7.23. B TpeyronbHukKe ABC u3 Toukd E cTOpoHBI BC npoBe/ieHa IIps-
Mas, mapajulesbHada BelcoTe BD u nepecekarouas cTopoHy AC B Touke F.

Otpe3ok EF penutr TpeyroabHuUk ABC Ha /Be paBHOBeTUKUE GUTYDHL.
AD 2

»DC 7"

7.24. Yepes HEKOTOPYIO TOUKY, B3ATYIO BHYTPU TPEYr'OJbHUKA, IIPOBE-
JeHbl TPU TMPAMbBIE, MapajlleibHble CTOPOHAM. DTU TpsMble pa3bUBaiOT
TPEYTOJBHUK Ha IIeCThb YacTeN, TPU U3 KOTOPBIX — TPEYTOTbHUKHU C IIJI0-
magaMu S, S,, S3. Haliiure miomab aHHOTO TPEYTOMbHUKA.

Hatigure EF, eciu BD =6

7.25. B paBHObOeapeHHOM TpeyronbHuKe ABC (AB = BC) mpoBejeHa
6uccextpuca AD. Ilnomazay TpeyronbHUKOB ABD 1 ADC paBHEBI COOTBET-
CTBEHHO S; u S,. Haiiaure AC.

7.26. /luaroHanu BBIITYKJIOTO YeThIpE€XyroabHUKa ABCD mepecekaoT-
cda B Touke E. V3BeCTHO, 4TO IUIOMAAb KXKAOr0O U3 TPEYyroNbHUKOB ABE
u DCE paBHa 1, Iomazab BCero 4eTbIPEXYIOJIbHUKA He NPEBOCXOUT 4,
AD = 3. Hatigure ctopoHy BC.

7.27. V3 Touku P, paconoXeHHON BHYTPU OCTPOYTI'OJIbHOT'O TPEYTOib-
HUuKa ABC, onyuieHbl IepleHJUKYIAPhl Ha ero CTOPOHBI. /IJIMHEL CTOPOH
U OMYIIeHHBIX Ha HUX MEePIEeHIUKYIAPOB COOTBETCTBEHHO PaBHBI a U k, b
u m, ¢ u n. Haliure OTHOIIIEHWE TUIOINAAY TpeyroibHUKa ABC K TUIOIazun
TpeyrojbHUKAa, BepIIMHAMU KOTOPOI'O CIy>KaT OCHOBAHUA IIepPIeHAUKYIIA-
POB.

7.28. VI3 Touku P, pacronoxeHHOU BHYTPU OCTPOYT'OJIbHOT'O TPEYTOJIb-
HUuKa ABC, omyllleHbl IIepleHAVKYIAPEl Ha CTOpOHEL AB, BC u CA. Ilep-
MIEeHAUKYIAPEl COOTBETCTBEHHO PaBHHI [, m, n. BeluncinTe miomazs Tpe-
yronsHuka ABC, ecnu yriel BAC, ABC u ACB COOTBETCTBEHHO PaBHEI A,
Pury.

7.29. Jlan napamienorpamm ABCD. IlpaMas, npoxozsinas yepes Bep-
muHy C, nepecekaeT npamble AB u AD B Toukax K u L. Iltomazau Tpe-

yronbHUKOB KBC u CDL paBHHI p u q. HaliziuTte miomazb napasieaorpam-
ma ABCD.

7.30. Ha 6oxoBbIx cTropoHax AD u BC Tpaneuuu ABCD B3STH TOYKU
P u Q cootBeTcTBEeHHO, mpuuéM AP : PD =3 : 2. OTpe3ok PQ pa3buBaer
TpaIeIyio Ha YacTH, OZ/Ha U3 KOTOPHIX 10 IUTOIA/Y BABOE OOJIbIIIe JPYTOM.
Haiigute otHomreHnue CQ : QB, eciu AB:CD=3:2.
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7.31. Ha ctoponax AB, AC u BC mpaBwibHOro TpeyroibHuka ABC
pacrooXeHbl COOTBETCTBEHHO TOUKU C;, B; U A; Tak, 4YTO TPEYTOJIbHUK

A;B,C,; — npaBunbHbli. OTpe3ok BB, nepecekaet cTopoHy C;A; B TOY-
ke O, npuuém % = k. HaliguTe OTHOIIEeHWE IUIOMIAAU TPEYTOIbHUKA
1

ABC k momazgu TpeyrojibHuka A, B C;.

7.32. Ha croponax AB, BC u AC TpeyronbHuka ABC B3ATHI COOTBET-

C A uB s ACL_BAL_CBi 2 L.

CTBEHHO TOYKU C;, A; ¥ By, npu4yéM CB-AC BA_ 1 alznuTe IUIOo-
azpb TPeyrolbHUKA, BEPLUIMHBI KOTOPOr'o — IIOIapHbIE IIepeceYeHns OT-

peskoB AA;, BB, CC;, eciu 1wiowazas TpeyroabHuka ABC paBHa 1.

3ajayy Ha AOKa3aTeJbCTBO U BbIUHCIIEHUE

7.33.1. Ha xaxzoll CTOpOHE PaBHOCTOPOHHEI'O TPEYI'OJbHUKA B3ATO
110 Touke. CTOpPOHBI TPEYToJAbHUKA C BepIIMHAMU B 3THUX TOYKaX COOTBET-
CTBEHHO IIepIeHUKY/IIPHBI CTOPOHAM HCXOJHOT'O TPEYTOMbHUKA.

a) JlokaxuTte, YTO TPEYTOJbHUK C BepIIMHAMH B 3TUX TOYKaX TaKxKe
PaBHOCTOPOHHUH.

6) HalizuTe OTHOIIIEHNE IUTOMAAN 3TOTO TPEYTOMbHUKA K IUTOLIAH C-
XOJHOTO.

7.33.2. Ha kaxzi0li CTOpOHE paBHOCTOPOHHEI'O TPeYyTONbHUKA B3ATO 110
TOUYKe, IPUYEM TPEYrOJIbHUK C BepIIMHAMM B 3TUX TOYKaX Takke paBHO-
CTOPOHHUM.

a) JlokaxxuTe, YTO 3TU TOUKU JeJIAT CTOPOHBI UCXOZHOI'O TPEeYToNbHUKA
B OZIHOM U TOM K€ OTHOIIEHUMU.

6) HatizuTe 3TO OTHOIIEHUE, €CJIY OTHOLIEHUE IUIOMA/Y [TOTyYeHHOTO

TpeyTOoNbHUKA K IIOUaLH UCXOAHOTO PaBHO 1_76

7.34.1. Touku B; u C; jexaT Ha CTOPOHAX COOTBETCTBeHHO AC U AB
TpeyronbHuka ABC, npuuém AB,; : B;C = AC, : C;B. Ilpameie BB; u CC;
nepecekarorca B Touke O.

a) Jokaxure, yto npAamasa AO AeuT 1omonaMm cTopoHy BC.

6) HaiiguTe oTHOIIIEHNE IUIOMIAAN YeTHIPEXyTonbHUKAa AB; OC; K ILIO-
mazau tpeyroiasHuka ABC, eciu AB, : BiC=AC;:C;B=1:2.

7.34.2. Touku A; U B, JexxaT Ha CTOPOHAX COOTBETCTBEHHO BC u AC
TpeyronbHuka ABC. Ilpamele AA; u BB; nepecekaroTca B Touke O, NpU-
yéMm AO : OA; =BO: 0B;.

a) Jlokaxkure, uto npsaMasi CO IpoXOoAUT yepes cepefiHy oTpe3ka A; B;.

6) HatizuTe OoTHOIIEHME IUIOMIAAM YeThIpéxyronbHuKa CA;OB; K IUIO-
mazgy tpeyronbHuka ABC, eciin AO : OA; =BO : 0B =4.
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7.35.1. Ha cropone BC TtpeyronpHuka ABC Kak Ha guaMeTpe IIO-
CTpO€Ha OKPY:KHOCTb, IepeceKaromas orpe3ok AB B Touke D. IIpu atom
ZABC=/ACD.

a) Jlokaxkute, uro mpsmass CD pa3buBaeT TpeyronbHUK ABC Ha ABa
MOZI0GHBIX TPEYTOIBHUKA.

6) HaiizuTe oTHOIIEHUeE IUIOMAZEH 3TUX MOZOOHBIX TPEYTOIHHUKOB,
ecau AC =15, BC=20.

7.35.2. Ha cropoHe AB TpeyrosibHuka ABC Kak Ha AWaMeTpe IIOo-
CTpO€Ha OKPYXKHOCTbD, Iepecekaromana orpe3ok AC B Touke P. IIpu sTom
/ABP =/ACB.

a) Jlokaxute, 4TO npsiMas BP pa3buBaer TpeyrombHUK ABC Ha ABa
MOZOOHBIX TPEYTOIbHUKA.

6) HaiizuTe oTHOIIEHUeE IUIOMAZEN 3TUX HMOZOOHBIX TPEYTOIHHUKOB,
ecnu tg Z/BAC =2.

7.36.1. Ha guaronanu BD napannenorpamMmma ABCD oTMe4eHBl TOUYKHU
P u Q, npuuém BP =PQ=QD.

a) JokaxuTe, 4To npsAMble AP 1 AQ IpoxoJAT yepes cepeuHbl M u N
cTopoH BC u CD COOTBETCTBEHHO.

6) HaliguTe oTHOIIEHUE TUIOIIAAN IATUYToIbHUKAa CMPQN K IUIomia-
Ay napasuienorpamma ABCD.

7.36.2. Ha auaronanu AC napastenorpamma ABCD oTMe4YeHBl TOUKU
M u N, npuuém AM : MN : NC=1:2:1. [Ipamble DM u DN nepecekaroT
cTopoHHI AB 1 BC B Toukax E u F COOTBETCTBEHHO.

a) Jlokaxkure, uro EF || AC.

6) HaiiguTe oTHOIIIEHYE TUIOMIAAY IATUYToMbHUKAa BEMNF K 1TUtommaau
napastenorpamma ABCD.

7.37.1. Ha ctopoHax AB, BC, CD u AD napaynenorpamma ABCD otMme-
AK _BL _CM _ DN
KB LC MD NA"
a) [Jlokaxure, 4To 4eThIpéxyronbHUK KLMN — napasiensorpamm, a
ero LeHTp COBMaZiaeT ¢ LeHTPOM napaienorpamma ABCD.
6) Haiigure oTHOIIeHWe IUIOIIAJel mapauiesorpaMmoB KLMN wu
ABCD, ecniu AK : KB=2.

7.37.2. Yepes TOuKy IepecedeHusd AuaroHajeil Napasiesorpamma
ABCD mipoBeJieHa npaMas, nepecekarwlasd cTopoHbl AB u CD B Toukax
K n M cooTBETCTBEHHO, U IIpAMad, Iepecekarlnad cTopoHsl BC u AD B
TOuKax L 1 N COOTBETCTBEHHO.

a) Jokaxkute, 4TO 4eThIpExyronbHUK KLMN — napaJsienorpaMmm.

6) Haiigure oTHOIIeHWe IUIOIIAJAel mapauiesorpaMmoB KLMN wu
ABCD, ecitu BK:AK=2:1,BL:LC=2:3.

4yeHbl TOUKU K, L, M u N COOTBETCTBEHHO, IPUUYEM
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7.38.1. BepiuHbl poMba pacmooKeHbl (10 OJHOM) Ha CTOpPOHAX Iia-
pajutesiorpaMma.

a) Jloka)kuTe, 4TO IIeHTPhI poMba U mapasieslorpaMMa COBIIaZaloT.

6) HatizuTe oTHOIIEHUeE IUIoMaZel poMba U mapauieorpaMma, eciiu
CTOPOHBI poM0a MapasulebHbL AMArOHAISAM MapajulelorpaMMa, a Araro-
HaJly MapasiesiorpaMMa OTHOCATCA Kak 2 : 3.

7.38.2. BepuiuHBl NapajjenorpaMMa paclonoXeHbl (110 OfHOI) Ha
CTOpOHax pomba.

a) JlokaXuTe, 4TO YeTHIPEXYTONBHUK C BEPIIMHAMH B TOUKaX Iepece-
YeHUs CTOPOH NapaJlielorpaMMa ¢ JUaroHaJsIMU poMba TakKe SBIAeTCS
poMOOM.

6) HaiizyTe OTHOIIEHHE IUIOMIAAN 3TOr0 poMba K IUIOIIALHA UCXOAHO-
T'0, eCJI¥ BepIIMHEI apalieIorpaMMa Je/IAT CTOPOHBI UCXOZHOTo poMba B
oTHoIeHUY 1:2 (B HaIpaBIE€HUHU IO YaCOBOH CTPEJIKE).

7.39.1. OKO/I0 OKPY’KHOCTH OIHCaHa paBHOOeIpeHHAs Tparenus.

a) Jlokaxxure, 4TO eé AUaroHaIb IPOXOAUT Yepe3 cepeJUHy OTpe3Ka,
KOHIIBL KOTOPOI'O — TOYKU KACAHUS OKPYKHOCTH C G0KOBBIMU CTOPOHAMU
Tpamernum.

6) HatizuTe oTHOILIEHME OCHOBAHUM TpaNeIVH, eCIU IUIOUIAlb YETHI-
PEXYTOMIBHUKA C BEPIIMHAMU B TOYKaX KacaHUs OKPY’KHOCTH CO CTOPOHA-

3
MU Tpall€eyyv COCTaB/IAET g IUIoIagy Tpaleum.

7.39.2. OKOJIO OKPY>KHOCTH € LjeHTpoM O omnucaHa Tpanenuda ABCD c
ocHoBaHusaMmu AD u BC.

a) Joxkaxute, uro ZBOC + ZAOD =180°.

6) HatiguTe oTHOIIIEHE OCHOBaHUM Tparmeluu, eciu AB=CD, a 1io-
1I[a/b YeTHIPEXYTONIbHUKA C BepIIMHAMU B TOUKaX KaCaHUA OKPY>KHOCTH CO

8
CTOPOHAMH TPANeEIUH COCTABIACT 5= TUIOMAH TPareuH ABCD.

7.40.1. OKpy>XHOCTB c IleHTpoM O BIHCaHa B paBHOOeZPEHHYIO Tparle-
o ABCD c ocHoBaHussmMu AD > BC.

a) JlokaxkuTte, 4To nipsMas BO geuT miomap Tpamneyuy momoaaM.

6) ITycts M 1 N — TOYKM KacaHUs OKPYKHOCTH ¢ GOKOBBIMHU CTOPOHA-
MU Tpanenyu. B kakoMm oTHoweHuu npamMad MN genuT Iuowmazs Tpare-
oy, ecniu AD =2BC?

7.40.2. OKpy>XHOCTb C IleHTpoM O BIMcaHa B paBHOOEAPEHHYIO Tparle-
muto ABCD c ocHoBanuaMU AD > BC. Ilpamele AO u BC niepeceKaroTcs B
Touke P, a npsameie BO u AD — B Touke Q.

a) Jokaxkute, yTo npsimas PQ kacaeTcs BIIMCAaHHON OKPY)XHOCTH Tpa-
nenuu ABCD.
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6) Ilyctb M — TouyKa KacaHHs OKPY)XHOCTH ¢ GOKOBOI cTopoHO# CD
Tpanenuy. B kakoM OTHOIUeHUHU IpAMasd AM AenuT IUowazsb Tpaneluu,
eciu AD =3BC?

7.41.1. luaronanu AC u BD geTbipéxyronbHuka ABCD mepecekaroTcsa
B Touke O. TpeyronbHuku AOB u COD paBHOBEJIUKHU.

a) Jlokaxkure, uro BC || AD.

6) Haiigure 1uiomazu TpPeyroJbHUKOB, HA KOTOPBIE AWATrOHAIU pas-
6uBaloT YeTHIpEXyronbHUK ABCD, ecnu ero miomazs pasHa 27, BC =8,
AD=16.

7.41.2. lnaronanu AC u BD BBIIyKJIOTO YeTBIpEXyronbHUKa ABCD mie-
pecekaroTcs B Touke O. M3BeCTHO, YTO SZAAOB =SaBoc *Sanop-
a) Joxaxwure, uro BC || AD.

6) Harigure oTHOLIEHUE %, ety wiowazs tpeyronbHuka COD co-

CTaBJIAET % Iomazay YeTeIpéxyronbHruka ABCD, a BC < AD.

7.42.1. BepmuHbl A 1 D 4eTslpéxyronbHuka ABCD coeVHEeHEI ¢ cepe-
nuHoU M croponsl BC, a BepiinHbl B u C — ¢ cepeirHON N cTopoHBL AD.

a) Jlokaxkute, 94TO €CIU cepeAnHbl 0Tpe3koB AM, DM, BN, CN He Je-
’KaT Ha OZHOU NPSAMOM, TO YeTHIPEXYTONbHUK C BEPUIMHAMU B 3TUX cepe-
JVHAaX — [apajiieIorpaMM.

6) HatiguTe iomazp 3TOro mapauienorpamma, ecau AD =6, BC =8,
a yron Mmexxay npsmeiMu BC u AD paBeH 30°.

7.42.2. Bepuinael A u D 4deTelpéxyronbHUKa ABCD coeiWHEHSHI C ce-
peauHoil M croponsl BC, a BepumnHbl B u C — ¢ cepefHOH N CTOPOHBI
AD.Toukn E, F, G, H — cepeauHsl oTpe3koB AM, CN, DM, BN cooTBeTCT-
BEHHO.

a) Jokaxure, uro npamele EG, FH u MN mnepecekaloTcs B OZHOU
TOYKE.

6) Haiizure cTopoHbl YyeThpéxyronbuuka EFGH, eciu BC =20, AD =
=48 u BC L AD.

7.43.1. /luaroHanu BBIIYKJIOrO YeThIpEXyroabHUKa ABCD niepecekaroT-
cq B Touke P. B TpeyronsHuku APB, BPC, CPD 1 APD BIvCaHBI OKPY>XHO-
¢ty ¢ neHTpamu Oq, O,, O3 1 O4 COOTBETCTBEHHO.

a) Jokaxure, 4to npsamsle O;0; u 0,0, NepneHAUKYIAPHBIL.

6) [yctb npsimas O,0; mepecekaeT cTOpoHbl AB u CD B Toukax M u N
cooTBeTcTBeHHO. HaiiziuTe oTHomIeHNe IIouiazei TpeyroabHUKOB CPN u
DPN, ecinu 0OKOJIO 4eThIpE€xyronbHuKa ABCD MOXXHO OIIUCATh OKPY>KHOCTD
uAM:MB=1:2.



74 § 7. OTHOILEeHUE TUIOIIAeH

7.43.2. [luaroHanu BHIIYKJIOTO 4YeTBIpEXyronbHUKa ABCD mepeceka-
0TcA B Touke M. B Tpeyronbuuku AMB, BMC, CMD u AMD BnucaHbl
OKPYKHOCTH ¢ IleHTpaMu O, O,, O3 1 O4 COOTBETCTBEHHO.

a) JokaxuTe, 4yTO IUIOIIAJb 4eThlpéxyrombHuka 00,030, paBHa

1
Eol 03 * 0204.

6) IycTs mpamas 0,0, nepecekaeT cTopoHsl BC 1 AD B Toukax P u Q
CcOOTBeTCTBeHHO. HatiauTe oTHomeHue AQ : QD, eciiv U3BECTHO, YTO OKO-

JIO 4eThIpéxyrosbHUuKa ABCD MOXHO ONUCAaTh OKPY>KHOCTb, & OTHOILLIEHHE
moazeit TpeyroabHukoB CMP u BMP paBHo 3: 2.



§ 8. KacarenbHas K OKPYKHOCTH

Pelitenue 3aiayu 8 U3 JUAarHOCTUYECKOM paGOThI

8. VI3 Touku M, nexaireli BHe OKPY>KHOCTH ¢ IIeHTpoM O U pajuycoM R,
npoBezieHb! KacaTeabHble MA 1 MB (A u B— Touku KacaHus). [Ipsamblie
OA u MB mnepecekatoTcsi B Touke C. Haiigute OC, eciu U3BECTHO, YTO
oTpe30K OM AeuTcs OKPY>KHOCTBIO ITOIOJIaM.

Omsem: 2R.

Pewmwenue. Ilycte K—TO4YKa NepeceyeHnss OKPY>KHOCTU C OTpe3-
koM OM. Torma OM = 20K =2R.

B npamoyronbHoM TpeyronbHuKe OAM kaTeT OA BABOE MeHbIle I'd-
noTeHy3sl OM, 3Hauut, ZAMO = 30°, a Tak kak MO — bGucceKTpuca yr-
na AMC, To ZAMC = 60°. I3 mpsasMoyronbHOro TpeyronbHuka MAC Haxo-
ouM, 9T0 ZACM = 30°, 3HauuT, TpeyroabHUK MOC — paBHOOeApEHHBIH.
CnegoBartenbHo, OC=0OM =2R. <

* ok ok

B mKoMBHBIX y4eOHMKAX BCTPEYAIOTCA JBA PA3HBIX OIpeZie/ieHus Ka-
caTeJIbHOM K OKpY)KHOCTHU. IlepBoe: ImpsAMas Ha3bIBaeTcs KacaTelbHOU

l

My, v M
1
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K OKDY>KHOCTH, €CJIM MpsIMasi ¥ OKPY)KHOCTh UMEIOT €AMHCTBEHHYIO 00-
IIyI0 TOYKY. BTOpoe: mpsimMasi Ha3bIBaeTCs KacaTelIbHOM K OKPY:KHOCTH,
€CJIM OHA MIPOXOAUT Yepe3 TOUKY, JIeXKALIYI0 Ha OKPYKHOCTH, U MIEPIIEHAN-
KyJISIpHA pafuycy, IPOBEAEHHOMY B 3Ty TOUKY.

DTH ompesieNeHus PAaBHOCWIBHBI, T. €. €CJIM HEKOTOPAs TIPsAMast KacaeT-
CsI OKPY>KHOCTH TIO OZIHOMY M3 3THX OIPEAEIEHU, TO OHa KacaeTcst OKPYK-
HOCTH U 110 BTOpoMYy. J[OKaXKeM 3TO.

YrBepxkzgenue. Ilycms npamas umeem c OKPYICHOCMbIO eOUHCMBEH-
Hyto 06wyt mouky. Toeda npsamas nepneHOUKYAAPHA paduycy OKPYHCHO-
cmu, NpoeedéHHOMY 8 MY MOUKY.

JokaszaTenbcTBo. IlycTh mpamasd [ MMeeT ¢ OKPYKHOCTBIO
€IWHCTBEHHYI0 061yl Touky M. JomyctuMm, 4to paguyc OM OKpyxX-
HOCTHU, NIPOBEJEHHEIN B 3Ty TOUKY, He IEepIeHAUKYIApeH npsamMoii [. To-
I7a ONyCTUM IepleHAuKynIap OH U3 LieHTpa OKPY>KHOCTU Ha INPAMYIO
[ u Ha mpogomkeHun otpe3ka MH 3a Touky H omioxxum oTpe3ok HM;,
paBHbIii MH. TpeyrombHuk MOM,; — paBHOOEADEHHBINH, T.K. €r0 BBHI-
cora OH saBnsercsa MmeanaHou. 3Hauut, OM,; = OM, T.e. Touka M;, He
coBlajarolas ¢ TOYKod M, TakKe JIe)KUT U Ha OKPYKHOCTH, U Ha IpA-
MO [. A 3TO IPOTUBOPEYUT TOMY, YTO M — eAMHCTBEHHAs O0Ias TOYKa
npsimoii | u okpykHOocTH. CiegoBarenbHo, OM L [. Yto u TpebGoBaioch
ZIOKa3aTh. O

YrBepxkaenue. [Tycmb menepb npsamas npoxooum uepe3 mouxky M, ye-
AHCAULYHO0 HA OKPYIHCHOCMU, U nepneHOUKYAspHa paduycy OM, nposedéHHOMY
8 amy mouxky. Toeda M — edurcmaeHHas obujas mouxa npsmotl | u okpyrc-
HoCcmU.

JoxaszaTenbcTBoO. [IpeAnosoXuM, 4TO 3TO HE TaK, T.€. YTO
ecThb emé XoTs Obl ofHa OomIMYHasg OoT M obmas Touka M; mpsamoi [
u okpyxkHocTH. Torga OM; =OM, T.e. Tpeyronbauk MOM,; — paBHOOez-
PEeHHBIH, YTO HEBO3MOXKHO, ITOCKOJIBbKY OFIH M3 YIJIOB IIPU €r'0 OCHOBAaHUU
paBeH 90°. CinezoBaTenbHO, M — eZIMHCTBEHHAsA 00LIAsA TOYKA MPAMO [
U OKpYXHOCTU. YTO U TpebGOoBaIoCh OKa3aTh. O

PaBHOCWJIBHOCTH OTIPeZieJIeHUH ZI0OKa3aHa.

S

[Tpu peleHUu 3a/ia4, CBI3aHHBIX C KacaTeJbHOM, Jallle BCero UCIob-
3YIOTCSA ClIeAyIolYe MpoCcTeNIe CBONCTBa KacaTeTbHOM.

Ecm u3 Touku M, He Jiexkatei Ha OKPY»KHOCTH ¢ ieHTpoM O, IpoBeie-
HBI K OKPY)KHOCTH /iBe KacatenbHble MA u MB (A u B — TOYKU KacaHUsd),
TO:

1) MA=MB;

2) MO — 6uccekTpuca yria AMB,;
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3) npamasa MO neprieHAVKYIAPHA OTpe3Ky AB U JeUT ero IoImoiaMm.

» M

IIpumep 1. VYron mpu BepurmHe A TpeyroabHuka ABC paBeH 120°.
OxpyKHOCTb pajguyca R xacaeTca cTtoponsl BC U IpOJOMKEHUN CTOPOH
AB u AC. HaiizuTe nepumeTp TpeyronbHuka ABC.

2R3
Omsem: - -

Pem e Hue. [Iyctb O — 11eHTp OKPY>XHOCTH, D, E 1 F — TO4YKU Kaca-
HuA ¢ npAaMbeIiMU AB, BC u AC COOTBETCTBEHHO, 2p — IepUMeTP TPeyrob-
Huka ABC. Torga AD = AF, BE=BD u CE =CF. ITosToMy

2p = AB+BC+AC = AB+(BE+EC)+AC =
= (AB+BE)+ (EC+AC) = (AB+BD)+ (CF+AC) = AD + AF = 2AD.

A
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[Mockonbky 1yuy AO — 6uccektpuca yria DAC, To ZDAO =60°. U3 nps-
MOYTOJIBHOTO TpeyroibHuka ADO Haxoaum, 4yTo AD =OD ctg 60° = RTﬁ
2R3

3 -

CrnezoBarenbHo, 2p =2AD = <

IMpumep 2. [aHbl OKpYy:KHOCTU pazuycoB r U R (R >r). PaccrosiHue
MEeX/y X LIeHTpaMu paBHO a (a > R +r). Haiigure oTpe3ku obmux Kaca-
TEJIbHBIX, 3aKIIOUYEHHbBIE MEXKAY TOUYKaMK KacaHUS.

Omaem: \/a2 —(R+1)? \/a2 —(R-1)2

Pem e Hu e.Ilycts O; u O, — IIeHTPHI OKPYKHOCTEH paguycoBr U R,
A ¥ B— COOTBETCTBEHHBIE TOYKHM KaCaHUSA OKPYKHOCTEH ¢ obIeil BHem-
Hel KacareabHOU, C U D — c o61eil BHyTpEHHEH.

[Iycte P — OCHOBaHUe NepleHAVKYIApa, onyleHHoro us O; Ha O,B.
W3 npamoyronbHOro TpeyronbHuka O PO, HaxoAuM, 4To

0,P = 4/0,03—0,P? = Va2~ (R—1)2.

[Tyctb Q — oCHOBaHUE IepleHJUKYIApa, OnylieHHoro nu3 O, Ha mpo-
pomxenue O,D. V3 mpAMoyronbHOro TpeyroibHuka O, Q0, HaxoAuM, 4To

0,Q = 1/0,02-0,Q* = Va* — (R+1)2.

CnezmoBaresbHO,

AB=0,P=1/a>-(R-1r)?, CD=0,Q=+vVa*—R+r)2 <
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IToaroTroBHUTEILHBIE 3a4a4YH

8.1. B oxpyxHOCTHU nIpoBe/iEH guaMeTp AB. [IpAamas, nmpoxozaamas de-
pes3 TouKy A, nepecekaeT B Touke C KacaTelbHYIO K OKPY>KHOCTH, IIPO-
BeZIEHHYI0 Yepe3 TouKy B. OTpe3ok AC AenuTca OKPY>KHOCTBIO IIOIIOIaM.
Haiiaute yron BAC.

8.2. /IBe npsAMBIe KacarTCsA OKPY>KHOCTH € LeHTpoM O B Toukax A u B
U nepecekaloTcsa B Touke C. HaliguTe yron Mexxay 3TUMU NPAMBIMY, €ClIU
ZABO =40°.

8.3. B Gosnblireil U3 AByX KOHIIEHTPUIECKUX OKPYXKHOCTel (MMEeIoUX
o0mmInii IEHTpP) NpOBeJAEHA XOpAa, paBHasg 32 W Kacalollascs MeHbIUIeH
OKpYy:KHOCTU. Haliziute pazuyc KaxkZoN M3 OKPYKHOCTEMN, ecyu MUPUHA
obpa3oBaBIIerocs Koiblia paBHa 8.

8.4. [Ise npAMBble, IPOXOAALIYE Yepe3 TOUKY M, JIexKalllyto BHE OKPYX-
HOCTH C LleHTpoM O, KacaroTca OKPY>KHOCTU B Toukax A u B. Otpe3ok OM
JIeJINTCS OKPY>XKHOCTBIO TIonoaM. B kakoM oTHomeHuu otpe3ok OM fe-
JIUTCS TIpsAMOU AB?

8.5. U3 ogHOI TOYKU NIPOBEJIEHB K OKPY>XHOCTU [IBE KacaTesbHBIE.
JivHa KaxZoY KacaTelbHOM paBHa 12, a paccTosgHHe MeXAy TOYKaMH
KacaHusA paBHO 14,4. HaiiguTe paguyc OKpy>KHOCTH.

8.6. IIpsamas, mpoxozsmiaa dyepe3 TOuky M, yZanéHHYIO OT LieHTpa
OKPY»KHOCTHU paauyca 10 Ha paccTosHUe, paBHOe 26, KacaeTcsa OKPY>XKHO-
ctu B Touke A. Haiinute AM.

8.7. OkpyxxHOCTH pazuycoB R u r (R >r) KacaroTcs HEKOTOpPOH Ips-
MOM. JIMHUA LIEHTPOB TepeceKaeTr 3Ty npamyto moz yrioM 30°. Hatigure
paccTosHUE MEXY [IeHTPaMU OKPY>KHOCTEH.

8.8. I3 Touku M mnpoBezeHbl KacaTeabHble MA U MB K OKPY>KHOCTU
(A u B— Touku KacaHus). Hatizute paguyc okpyxkHocTH, eciu ZAMB=a
uAB=a.

8.9. OkpyxHOCTB C rieHTpoM O KacaeTcsi IByX MMapasuIeIbHBIX MTPSIMBbIX.
[TpoBeseHa KacaTelbHasA K OKPY)KHOCTH, IepeceKalollas 3TH IpsSMbIe
B Toukax A u B. Hatigure yron AOB.

8.10. Ha OKpyXKHOCTH pajuyca I BHIOpaHbI TPU TOYKHU TaKUM 00Pa3oM,
YTO OKPY>KHOCTBb OKa3ajach pa3/eJéHHON Ha TPU AyTH, IPaZyCHBIE MEPHI
KOTOPBIX OTHOCATCA KakK 3 :4:5. B Toukax AejeHUsI K OKPYKHOCTH IIPO-
Be/IeHbI KacaTesnbHble. HaliiuTe IIOMab TPeyroibHUKa, 06pa3oBaHHOTO
3TUMHU KacaTeJbHBIMU.

8.11. PaccTosiHUSA OT KOHIIOB [uaMeTpa OKPY>KHOCTU 10 HEKOTOPOM Ka-
caTeJIbHOM paBHHI a U b. HalizuTe pasnyc OKpy>KHOCTH.
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8.12. B npAMOyroJbHOM TpeyroJbHUKe TOYKA KacaHWs BIVCAHHOMN
OKPY>KHOCTHU JIeJIUT TUIOTEeHY3y Ha OTpe3Ku, paBHble 5 u 12. Haiiaute
KaTeThl TPEYTOJIbHUKA.

TpeHI/IPOBO'{HBIe 3ajgadyu

8.13. U3 Touku M, nexarieil BHe OKPY:KHOCTU pajuyca 1, mpoBeJeHbI
K OKPY’KHOCTH /IB€ B3aMHO IepIeHJUKY/IApHEBIE KacaTeabHble MA u MB.
Mesxay ToukaMu KacaHusi A U B Ha MeHbllel gyre AB B3fTa MPOU3BOJIb-
Has Touka C, U 4epe3 Heé MpoBeJeHa TPeThs KacarenbHas KL, o6pasyto-
mas ¢ kacatenbHbIMU MA u MB tpeyronbuuk KLM. Haliaure nepumeTp
9TOI'0 TPEYTOJbHUKA.

8.14. Ha ocHOBaHUM paBHOGEIPEHHOI'O TPEYTOMbHUKA, PaBHOM 8,
KaK Ha XOpZie IIOCTPOeHa OKpPYKHOCTb, Kacaromascsi OOKOBBEIX CTOPOH
TpeyroiabHuka. Haiifure paguyc OKpy>KHOCTH, €C/IM BBICOTA, OIyLeHHas
Ha OCHOBaHMe TPEYTroJbHUKA, paBHa 3.

8.15. Paguycsl AByX OKpY:KHOCTel paBHEL 27 1 13, a pacCcTogHUE MEeXIY
IeHTpamu paBHO 50. HaliznTe yIMHBI 0OIUX KAaCATEIbHBIX K TUM OKPYXK-
HOCTSIM.

8.16. /IBe OKpy:KHOCTH pafuycoB 4 U 3 c IleHTpaMu B Toukax O; u O,
KacarTcs HEKOTOPOH MpaAMoii B Toukax M; 1 M, COOTBETCTBEHHO U JieXKaT
II0 pasHble CTOPOHBHI OT 3TOM NpsAMOI. OTHoueHue oTpe3kos O; 0, u MM,

paBHO 2 Haiinute 0,0,.

V3
8.17. [IBe OKpPYKHOCTU pasuycoB 12 1 7 ¢ LeHTpaMu B Toukax O; u O,
KacaloTcs HEKOTOpO IpsAMo B Toukax M; 1 M, COOTBETCTBEHHO U JIeXKaT
II0 OZHY CTOPOHY OT 3ToM IpsAMoi. OTHoIeHue oTpe3koB MM, u 0,0,

paBHO 25—‘/5 Hatigure M, M,.

8.18. B npsamoyronbHOM TpeyronbHuke ABC kaTteT AC paBeH 16 u ka-
TeT BC paseH 12. I3 nentpa B paguycom BC omnmcaHa OKpPYy>KHOCTb,
U K Hell IpoBeZleHa KacaTesbHas, NapajiielbHas runoTteHyse. Katet BC
IIPOJIOJDKEH JI0 IlepeceyeHUs ¢ IIPoBeJEHHON KacaTeabHOU. Omnpezenunre,
Ha KaKoe pacCTogHUe IIPOJOIKEH KaTeT.

8.19. B npsAMOyTONIBHOM Tpamenuyu MeHbIllee OCHOBAHKE PAaBHO BBICO-
Te, a Oosblllee OCHOBaHME paBHO a. HaiiauTe GOKOBBIE CTOPOHBI Tpale-
I[UY, eCJIM U3BECTHO, YTO OJHA M3 HUX KACAEeTCs OKPYKHOCTH, IIPOXOZsI-
e yepe3 KOHIIBI MEHBIIEI'0 OCHOBAHUA U Kacaroleics 6oIbIIero OCHO-
BaHUA.
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8.20. B TpeyronpHuke ABC m3BecTHO, uto BC=a, ZA=a, /B= (3.
HaiizuTe paguyc okpy>XKHOCTH, Kacatoleiics cTopoHbl AC B Touke A U Ka-
catotiieiics ctoponsl BC.

8.21. /laH TpeyronbHUK co cTopoHaMmu 10, 24 u 26. /e MeHbIINe CTO-
POHEI AABJIAIOTCA KacaTeJIbHBIMU K OKPY:KHOCTH, IIEHTP KOTOPOM JIeXKUT Ha
6osblneii cropoHe. Halizure paguyc OKPYy>KHOCTH.

8.22. HatizuTe AJvHy XOpZABL, €CJIU JaH pajuyc r OKPY>KHOCTH U pac-
CTOSHME a OT OZHOI'0 KOHIIA XOPAHI 0 KacaTeJbHOH, IPOBeAEHHON Yepe3
ZIpyroii e€ KoHell.

8.23. OauH U3 CMEeXHBIX VIVIOB C BEPIIMHONW A BABOE OOJbIIE APYTO-
ro. B oaTu ymisl BucaHsl OKPYKHOCTHU ¢ IieHTpamu O; u O,. Halizute yr-
Jibl TpeyronbHUKa O AO,, eciiy OTHOIIEHUE PaJuyCcoB OKPYXKHOCTE!N paB-

HO \/§

8.24. B paBHOO€eZpeHHOI Tpalelny C OCTPBIM YIJIOM @ IIPYU OCHOBAHUU
OKPYKHOCTB, TIOCTPOEHHas1 Ha OOKOBOM CTOPOHE KaK Ha AMaMeTpe, Kaca-
€TCs IPYToii GOKOBOU CTOPOHBI. B KAKOM OTHOIIIEHUHU OHA JeTUT OOoJIbIlee
OCHOBaHUe Tpalenuu?

8.25. B okpyxHocTH paguyca 4 IpoBefeHBl XopAa AB U auaMmeTp

AK, obpasyromuil ¢ XOpZoi yrom % B Touke B mpoBejieHa KacaTelbHad
K OKDY>XHOCTH, IlepeceKarollas pogonkeHne auaMmerpa AK B Touke C.
Haiiaute meauany AM tpeyronbHuka ABC.

8.26. Ha mpamoii, npoxogamieit yepe3 1jeHTp O OKPY>KHOCTU pajuy-
ca 12, B3aTel Toukud A U B, npuuém OA =15, AB=15 u TouKka A JEXKUT
Mexzgy O u B. VI3 Touek A U B nIpoBeieHEl KacaTelbHble K OKPY>KHOCTH,
TOYKM KacaHUA KOTOPHIX JieXXaT 110 OAHY CTOPOHY OT paAMoi OB. Halizu-
Te IUowaab TpeyroibHuka ABC, roe C — Touka IlepeceyeHus 3TUX Kaca-
TeJIbHBIX.

8.27. B yron ¢ BepummHOU A, paBHBIH 60°, BIIHicaHa OKPYKHOCTH C LIeH-
TpoM O. K 3TOH OKpYy:KHOCTH IIpOBeZieHa KacaTesJbHas, llepecekaromas
CTOpPOHHI ymia B Toukax B u C. Orpe3ok BC mepecekaercsa C OTpes-
koM AO B Touke M. HalisuTe paZuyc OKpY>KHOCTH, BIMCAaHHON B Tpe-
yronsHUK ABC, eciu AM :MO=2:3uBC=7.

8.28. Yepes TouKky A OKpPY:KHOCTHU paguyca 10 mpoBeZeHsbl [Be B3auM-
HO NepHeHAUKYIApHbIe XopAbl AB 1 AC. BeruuciuTe pasnyc OKpy>KHOCTH,
Kacamoleics JaHHOM OKPY)KHOCTH U IIOCTPOEHHBIX XOpZ, eciu AB=16.
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3azlayy Ha JJ0Ka3aTeJbCTBO U BbIYHCJIEHUE

8.29.1. O6mre BHyTpeHHHE KacaTeJIbHBIE K JABYM OKPYKHOCTSIM IIep-
neHAUKYAApHBL. OJHAa U3 HUX KacaeTcs OKpY:KHoOcTell B Toukax A u C,
BTOpas — B TouKax B u D (Touku A u B jexxaT Ha OZHOM OKPYKHOCTH).

a) JlokaxxuTte, 9TO OTpe30K AC paBeH CyMMe PaZiycoB OKPYKHOCTEM.

6) HaiiguTe 1wiommazab YeThipéxyronbauka ABCD, eciu AB=6, CD =8.

8.29.2. O6mue BHyTpeHHUE KacaTeJbHbIe K IBYM OKPYKHOCTSIM Ilepe-
cekatorcs B Touke O. OHa U3 HUX KacaeTcs OKPYKHOCTel B Toukax E u G,
BTOpasd —B Toukax F u H (touku F u G JjexaT Ha OJHOU OKPYKHOCTHU),
a ZFOG=60°.

a) Jlokaxwure, yto FH = EH + FG.

6) Haiizure mwiomazap 4yeToipéxyronbuuka EFGH, ecu FG =5, EH = 3.

8.30.1. Oxpy>xHoCTb ¢ LeHTpoM O, BIMCaHHAA B TpeyrojabHUK ABC,
Kacaetcsa cTOpoH AB u BC B Toukax P 1 Q COOTBETCTBEHHO.

a) Jlokaxxute, 4YTO B YETHIPEXYTONbHUK BPOQ MOXXHO BIIMCATh OKPYXK-
HOCTb.

6) Haiigute yron ABC, ecu pajuyc 3TOM OKPYKHOCTHU BABO€E MEHBbIIIE
pajuyca BIIMCAHHON OKPYKHOCTU TpeyroabHuKa ABC.

8.30.2. Oxpy>xHOCTb ¢ LleHTpoM O, BIKMCaHHad B TpeyroiabHUK ABC,
kacaeTrcsa cTopoH AB u BC B Toukax P 1 Q COOTBETCTBEHHO.

a) JJokakuTe, YTO OKOJIO YETHIPEXyrombHUKAa BPOQ MOXHO OIMUCATh
OKPY>XKHOCTb.

6) Haiizure yron ABC, eciu pagudyc 3TOH OKPY’KHOCTH paBeH Pafuycy
BIMCAHHOM OKPYXHOCTU TpeyronbHuka ABC.

8.31.1. Xopzna AB OKpyXHOCTHU NapasijieJlbHa KacaTeJbHOMN, IMPOXOAs-
et yepes TouKy C, JeKalllylo Ha OKPY>KHOCTH.

a) Jlokaxkure, 4yTO TpeyroabHUK ABC paBHOOEpEHHBIMN.

6) Haiizure paguyc OKpy>XHOCTH, €CJIU PACCTOSTHUE MEXAY KacaTelb-
HO¥ u npsiMoii AB paBno 1 u ZACB=150°.

8.31.2. Xopna AB OKpy:KHOCTU IapajuieibHa KacaTelbHOU, IPOXOZs-
mieit yepe3 Touky C, Jiexxalllyio Ha oKpykHocTU. [IpAmas, mpoxozdamas de-
pe3 Touky C U LeHTP OKPY>KHOCTH, BTOPUYHO IlepeceKaeT OKPY:KHOCTb B
Touke D.

a) Jlokaxkute, 4TO TPEYrodbHUK ABD paBHOOGEApPEHHBI.

6) M3BecTHO, uTo ZADB =150°. B KaKOM OTHOIIIEHUU XOpAa AB zenut
guametp CD?

8.32.1. B paBHOoOezpenHHbli TpeyronbHUK ABC (AB = BC) Bmmca-
Ha OKpYXHOCTb. [IpAMas | KacaeTcs 3TOH OKPYXHOCTH U IapaljiesbHa
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npsMoii AC. PaccTossHUE OT TOYKYU B 10 TIpSIMO#i | paBHO paZiycy OKpyX-
HOCTH.

a) JlokaxxuTte, 4TO TpeyroibHUK ABC paBHOCTOPOHHUH.

6) Haiizure paccTosiHHE MeXIY TOYKAMH, B KOTOPBIX JJAHHAS OKPYXK-
HOCTB KacaeTcsa CTOpoH AB u BC, eciu paguyc OKPY>KHOCTU paBeH 3.

8.32.2. B paBHOOezapeHHbIN TpeyrombHUK ABC (AB = BC) BmmcaHa
OKpPY>KHOCTb. [TpaMan KacaeTcsa 3TOM OKPY>KHOCTH, ITapasulejlbHa NpAMOM
AC u nepecekaeT cTOpoHBl AB u BC B Toukax P u Q. OKpy:KHOCTb
KacaeTcs CTOPOHHI AB B Touke M.

a) JlokaxxuTe, 4YTO IEpUMETP TpeyroabHuKa BPQ BABOE GOsblile OTpe3-
ka BM.

6) HatizuTe nepumMetp TpeyroiabHUKa ABC, eCiiv pafinyc OKPY>KHOCTHU
paBeH 3, a pacCTOsAHUE OT LIeHTPa OKPY>KHOCTHU IO BEPLIMHEBL B paBHO 5.

8.33.1. Yepes uenTp O OKpPYKHOCTH, BIMCAHHOU B TpeyroabHUkK ABC,
nposenu npamyo MN napasienbHo ctopoHe AB (M nexwut Ha BC, N je-
kuT Ha AC).

a) JlokaxxuTe, 4TO IUIOIMIAAU TpeyroibHUKOB AON u BOM mpomnopiu-
OHa/bHEL oTpeskaM AN u BM.

6) Haiigure mepumeTp 4eThIpéxyronbHuka ABMN, eciii AB=5, MN =
=3.

8.33.2. Yepes ueHTp O OKPYKHOCTHU, BIMCAHHOU B TpeyroabHUK KLM,
npoBesu npsaMyto AB napasienbHo ctopoHe LM (A nexxut Ha KL, B 1eXXUT
Ha KM).

a) Jokaxure, 4To Iomaau TpeyrorbHUKOB AOK u BOK mponopuuo-
HaJIbHBI OTpe3kam AL u BM.

6) Haiizure mepuMeTp 4eThIpEXyronbHUKa ABML, eCu ero IIomajb

7
16 [VIOWAZM TPEYroibHUKA KLM, a pa3HOCTb IIEPHMETPOB
TpeyronbHUKOB KLM u AKB paBHa 24.

COCTaBJIAET

8.34.1. Oxo0J10 OKPYKHOCTH OIMcaHa paBHOGegpeHHas Tpanenus ABCD;
E u K — TOYKU KacaHUs 3TOU OKPY>KHOCTU ¢ 60KOBBIMU cTOpoHamMu AD u
BC CcOOTBETCTBEHHO.

a) Jokaxwure, uro EK || AB.

6) HatizuTe wiomazap Tpanenyu ABKE, eciii paguyc OKPY>KHOCTH pa-
BeH R, a ZBAD =60°.

8.34.2. Oko/10 OKPY>KHOCTH OIMCaHAa paBHOOeApeHHas Tpamnenysa ABCD;
E u F — TOYKM KacaHUs 3TOU OKPYKHOCTU ¢ OOKOBBIMU CTOpOHaMU AB u
CD CcOOTBETCTBEHHO.

a) Jlokaxkute, 9yto BE : AE=CF : DF.

6) Hatiaute wromazgs Tpanenuu BCFE, eciu BC =2, AD =18.
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8.35.1. OxpyxHOCTSb ¢ eHTpoM O KacaeTcss 60KOBOI CTOpPOHHI AB pas-
HOOepeHHOTO TpeyroabHUKa ABC, mpozomkeHus 60KOBOU CTOPOHBI AC
U npozomkeHna ocHoBaHuA BC B Touke N. Touka M — cepeAyHa OCHOBa-
Huda BC.

a) Jokaxurte, utro AN =0OM.

6) Hatizute OM, eciu CTOpoHBI TpeyroinbHuUKa ABC paBubl 10, 10
ul2.

8.35.2. OxpyxHOCTb c IleHTpoM O KacaeTcss 60KOBO CTOPOHEI AB paB-
HObGezpeHHOTO TpeyroabHuKa ABC, mpogomkeHus 60KOBOH cTOpoHB AC
U nipozobkeHna ocHoBaHuA BC B Touke N. Touka M — cepeAiHa OCHOBa-
HuA BC.

a) Jlokaxurte, uto MN = AC.

6) Haiigute OC, ecnu cTOpoHHI TpeyronbHUKa ABC paBHHI 5, 5 u 8.

8.36.1. OxpyxHOCTb ¢ 1leHTpoM O, BNMCaHHas B TpeyroibHUK ABC,
kKacaetrcsa cTopoHbl BC B Touke M. OKpyXKHOCTB ¢ LeHTpoM O; KacaeTcsd
ctopoH:I BC B Touke N, a Takke KacaeTcsd IPoAoLKeHN cTopod AC u AB.

a) JlJokaxxuTe, 4TO OKOJIO YeTHIpEXyroabHUKa BOCO; MOXHO omucaTh
OKPY?KHOCTb.

6) Haiigure 1wiomazu 4eThIpEXyronbHUKOB BOCO; u NOMO,, eciu
AC=6,BC=8, AB=10.

8.36.2. OxpyxHOCTb ¢ neHTpoM O, BnucaHHasA B TpeyroiabHUK ABC,
kKacaetrcsa cTopoHbl BC B Touke M. OKpyXKHOCTh ¢ LeHTpoM O; KacaeTcsd
cropoHbl BC B Touke N, a TakKe KacaeTcs TpoJo/bkeHui ctopod AC u AB.

a) Jlokaxkute, yro BN =CM.

6) Haiigute 0O,, eciu AC =10, BC =24, AB=26.

8.37.1. Cropora CD mpsamoyronbHuka ABCD kacaeTcd HEKOTOpPOH
OKPY>KHOCTU B Touke M. IlpogomkeHue CTOpOHBI AD mocaefoBaTeIbHO
IepeceKaeT OKPY>KHOCTb B ToUKax P u Q, npamad BC kacaeTca OKpYKHO-
CTH, a TouKa Q JIeXXUT Ha npsamMoii BM.

a) Joxkaxxkute, uro ZDMP = /CBM.

6) VzBecTHO, yTo CM =5 u CD = 8. HatiguTe cTopoHy AD.

8.37.2. Cropona MN mnpamoyronbHuka KLMN kacaeTcs HEKOTOPOH
OKpY>XHOCTU B Touke A. IIpomommkeHue ctopoHbl KN mociefoBaTelbHO
rnepeceKaeT OKPY>KHOCTb B Toukax B u C, npamas LM KacaeTcsa OKPY:KHO-
cTH, a Touka C JeXXuT Ha npsaMoit AL.

a) Jlokaxkure, 4yTO TpeyroabHUKU ABN 1 LAM TOAOGHBL.

6) 13BecTHO, uTo AM =13 u KL =25. Hatizure ctopony KN.

8.38.1. Touku M u N — cepeZiiHbBl CTOPOH COOTBETCTBeHHO AB u AC
TpeyronbHuka ABC. [Ipamasd, mpoxojdilas 4yepes BeplInHy A, nepecekaeT
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orpe3ku MN u BC B Toukax K 1 L COOTBETCTBEHHO, IIPUYEM B UETHIPEX-
yrosibHUK BMKL MOXHO BIIKCaTb OKPY>XHOCTb.

a) JlokaxkuTte, 4TO mMepuMeTp TpeyroibHuka AMK BaBoe OoJbIlle OT-
peska BL.

6) Haiiaute AL, eciu AB=12, BC=16, AC=20.

8.38.2. Touku M u N — cepeAUHBI CTOPOH COOTBETCTBEHHO AB u AC
TpeyronbHuka ABC. IIpamasd, mpoxojdilad 4yepes BeplIuHy A, repecekaeT
orpe3ku MN u BC B Toukax K 1 L COOTBETCTBEHHO, IIPUYEM B UETHIPEX-
yrosbHUK BMKL MOXXHO BIIKCaTh OKPY>XHOCTb.

a) JlokaxkuTe, 4TO IIEPUMETP TpeyroibHuKa ABL B yeThipe pa3a 60b-
ure orpeska BL.

6) Hatizute aTOT nnepumetp, eciu AB =20, AC =34, BC =42.



§ 9. Kacaromiuecss OKpY>KHOCTHU

Peurenuie 3agauyu 9 U3 AUArHOCTHYECKOI paGOThI

9. OkpyxHocTH ¢ HeHTpamu O; u O, KacalTCsi BHEIIHUM 06pa3oM
B Touke C. IlpsAmas kacaeTcsa 3THUX OKPYKHOCTEW B Pas3jUYHBIX TOY-
kax A u B coorBetrcTBeHHO. Haiigute yron AO,B, eciy U3BECTHO, YTO

tg LABC=1.
Omeem: 45°.

Pemenue. [lyctb M —Touka IepecevyeHus oTpeska AB c obiueit
KacaTeJbHOU K JaHHBIM OKPY>XHOCTAM, IIPOBeAEHHOU Yyepe3 UX TOYKY Ka-
canus C. Toraa MA = MC = MB, 3uauut, ZACB=90°.

Onyctum nepneHaukyaap O,H u3 1entpa O, BTOPOH OKPY:KHOCTH Ha
eé xopay BC. Torza H — cepeauna BC. V3 ycinoBusa 3ajadu ciaefyeT, 9To

AC=32BC=BH, at.x. ZBO,H=90°— Z0,BH = ZABC, To IpsIMOyrons-
Hble TpeyroabHUKU BO,H u ABC paBHBI IIO KaTeTy U IIPOTUBOJIEXKALLE-
My ocTpoMmy yriay. 3HauuT, O,B = AB. CnegoBarenbHo, LAO,B=/BAO, =
=45°. <

B pa3HbIx yueOGHHKaX MPUBOAATCA pasHble GOPMYIHUPOBKU OIpeZee-
HUSA KaCaroIUXCs OKPYKHOCTEMH:

1) TOBOPAT, YTO ABE OKPYKHOCTH KAacCAIOTCs, €CJIM OHU UMEIOT eAVH-
CTBEHHYIO OOILYIO TOUKY;

2) TOBOPAT, YTO IBE PA3JIHUYHBIE OKPYKHOCTH KaCaIOTCsA, €CJIU OHU HMe-
IOT OOIIYI0 TOUKY U OOIIYIO KacaTelbHYI0, IPOBEAEHHYIO B 3TOM TOUKE.
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OTH ompeZiesieHrs PABHOCHIBHBL: €CJTU OKPYKHOCTH KacatoTCs M0 mep-
BOMY OIIp€ZIeJIEHHIO, TO OHU KacaloTCs U [0 BTOPOMY, ¥ HA060POT.

EONS)

TOBOPAT, YTO OKPYKHOCTU KacaloTCs BHEITHUM o6pa3oM (KacaroTcs
W3BHE), €CJIU UX IEHTPHI JIe)XKaT 10 pasHble CTOPOHHBI OT OOIIel Kaca-
TesbHOU. Eciiu ke LIeHTphl KacaroIMXCsA OKPYXKHOCTel JiexkaT IO OAHY
CTOPOHY OT OOIIeli KacaTelbHOMH, TO TOBOPSIT, YTO OKPYKHOCTH KacaloTCs
BHYTpPEeHHUM 06pa3zoM (KacaroTcsi U3HYTPH).

CaMoe BaykHOe CBOMCTBO KacCaloUUXCA OKPYKHOCTeH — JIMHUA UX I1eH-
TpOB (T. e. mpsAIMas, MPOoBeAE€HHAs Yepes LIeHTPHI OKPY>KHOCTEM) MPOXOAUT
yepe3 TOYKY KacaHMsA. DTOT GakT IIpU pelleHUH 33/a4 Ha Kacaroluecs
OKPY>KHOCTH, KaK IIPAaBUJIO, UCIIOJNb3YeTCs B IIEPBYIO OYepesb.

Eciy B yCJIOBUM 33/1a4Ml HE YKa3aHO, KAKMM 00pa3oM KacaroTcst OKPYX-
HOCTH, TO HEOOXOAWMO pacCMaTpHBaTh U CJIy4ail BHEIIHETO, W CIydait
BHYTPEHHET0 KacaHHUA.

IIpumep 1. /[Be OKPYXHOCTH paZuyca r KacaloTcst GOJbIIei OKPYKHO-
CTH pajguyca R — oZiHa U3HYTpPH, Apyrad u3BHe, IpU4YEM rpajJiycHas Mepa
JOyTH MEXZAY TOYKaMU KacaHus paBHa 60°. HalizuTe paccTOsSTHUE MEXIY
I[EHTPaMU MEHBIINX OKPYKHOCTEM.

Omsem: \/ R?+ 3r2.

)
v
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P e m e H u e. [IycTb OKpy2KHOCTU pazuyca r ¢ neHTpamu O, u O, kaca-
IOTC OKPY>KHOCTH paguyca R ¢ ieHTpoM O COOTBETCTBEHHO BHYTPEHHUM
Y BHEITHUM 06pa3oM, pudéM r < R. IIOCKOIbKY JIMHUA 1IeHTPOB ABYX Ka-
carolInuxcs OKPYKHOCTEN IIPOXOAUT Uepe3 TOUKy ux kacanusa, OO =R—r
u 00, =R +r. Kpome Toro, Z0;00, = 60°. ITo TeopeMe KOCHHYCOB U3
TpeyronbHukKa O;00, HaX04UM, 4TO

0,02 = (R+1)*+(R-1)*—2(R+r)(R—r) cos60° =
= R+r*+R-r)?~R*~r?) =R*+3r%.

CnenosartenbHo, 0,0, =1/ R?+ 3r2. <

IIpumep 2. OXKpy>KHOCTHU Pa3IN4YHBIX PafuycoB r U R ¢ neHTpamu O,
u O, COOTBETCTBEHHO KacaloTCs BHEIIHUM ob6pa3oM B Touke K. [Ipamas
KacaeTcs 3TUX OKPYKHOCTEU B Pa3jIMYHBbIX TOYKax A U B, a BTopas mps-
Mas — B TouKax D u C cCOOTBETCTBEHHO.

1) Haiizure AB u oTpe3ok MN o0Ieill KacaTeJIbHOU OKPY)KHOCTEH,
MPOXOAAILIEH Yepe3 TOYKY WX KAaCaHWsd, 3aKJIOYEHHBIM MEXAY OOIIUMU
BHEIIHUMU KacaTeJbHbIMU AB u CD.

2) Hokaxwute, utro ZAKB=/0,;MO,=90°.

3) Jlokaxure, uTo ABCD — omucaHHas Tparenus, U HalJuTe e€ BbI-

COTYy.
Omseem: 1) 24/7rR; 3) r44’:1§{'

Pem e H u e. [lna onpefieI€HHOCTH NPEAION0XKUM, 4TO I < R.

1) Touka K nexxut Ha oTpeske O;0,, IIOCKOIbKY OKPY’KHOCTHU KacaloT-
ca BHemHUM obpasoM. ITosatomy 0,0, = O,K + KO, =r + R. VI3 Touku
0O, onyctuM nepnesgukynap O;F Ha paguyc O,B BTOPOW OKpPY>XHOCTH.
Torga, Tak kak O,B 1 AB (kaK paguyc, IPOBEJEHHBIN B TOUYKY KacaHUs
c mpsimoit AB), O, F || AB. Kpome Toro, npsmbie O, A u O,B napaijenbHel,
Tak Kak obe OHU NepIeHAUKYIAPHBI KacaTeabHOU AB. CiieoBaTeslbHO,
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YeThIPEXYTONbHUK O ABF — npaMoyronabHUK. Touka F JIeXKUT Ha OTpeske
0, B, nosTomy

OzF = OzB_BF = OzB_OlA:R_r.

ITo Teopeme ITudaropa u3 npaMoyroabHoro Tpeyronbauka O,FO, Ha-
XOAWIM, UTO

O0,F = 4/0,03 - 0,F2 = /(r + R)2— (R—r)* = 2V/IR.

CneposatesnbHo, AB=0.F =2+/rR.
OTpe3ku KacaTelbHBIX, IPOBEAEHHBIX K OKPYXHOCTH 13 OAHOM TOUKH,
pasHelL, noatomy MK =MB u MK = MA. 3Hauur,

NM = 2MK = AB = 2v'rR.

2) Tockombky MO; u MO, — GUCCEKTPUCH CMeXHBIX YyIIoB AMK
u BMK, yron O;MO, npsMOH.

[Tockoneky MA = MK = MB, meguaHa KM TpeyronbHuka AKB paBHa
mosioBUHe cTOpoHbl AB. CiegoBaTenbHo, ZAKB =90°.

3) IlycTts mpsamMsle AB u CD nepecekatoTea B Touke O. Torga OA=0D,
OB=0C, noatomy CD = AB=2+/TR.

Touku O; u O, nexaT Ha bGuccektpuce yria AOD. BuccekTpuca
paBHOOeZIpeHHOTO TpeyronbHUKa AOD fBISETCA €ro BBICOTOU, ITO3TOMY
AD 1 0,0, u BC L 0,0,, 3uauut, AD || BC u ABCD — paBHObezipeHHasA
Tpanenyua. Otpe3ok MN — e€ cpefHAA JIUHUA, IO3TOMY

AD +BC = 2MN = 2AB = AB+CD.

CrezoBarenbHO, B Tpanenno ABCD MOXHO BIIMCAaTh OKPYKHOCTb.

[Tycts AP — BBICOTa 3TOM Tpamenuu. [IpgaMoyronbHBle TPeyTroMbHUKN
AB

0,0y’
Ap — O,F-AB _ 24/rR-2+/rR _ 4R
- 0,0, r+R T r+R’

APB u O;FO, 1ofio6HBI, TIO3TOMY % = OTKyZa HaxOAuM, 4TO
1
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IToaroTroBHUTEILHBIE 3a4a4YH

9.1. Tpu paBHBIX OKPY>XHOCTH pajuyca R kacaroTcsa Apyr Apyra BHeIl-
HUM ob6pa3oM. HaliziuTe CTOPOHBI U YIJIBI TPEYTOMbHUKA, BEPUIMHAMU KO-
TOPOI'O CJIYy>KaT TOYKU KacaHU.

9.2. /IBe paBHBIX OKPY>XHOCTH KacaloTcsA U3HYTPH TpeTbell U KacaloTcs
MexZy coboii. CoeZIMHUB TPHU LIeHTPa, IIOIYIUM TPEYTOMbHUK C IEPUMET-
pom, paBHbeIM 18. HaliznTe pasuyc 60blIel OKPY>KHOCTH.

9.3. Tpu OKpyXHOCTH pajuycoB 6, 7 U 8 IoNapHO KacaiTcsa ApYyT Apy-
ra BHeIIHUM o6pa3oM. HaliauTe miomajgb TPEYTOJbHUKA C BEpPIIMHAMU
B LIEHTPaX 3TUX OKPY>KHOCTEM.

9.4. OKpPY’KHOCTH paZuycoB 8 u 3 KacaroTcs BHYTPEHHUM 0Opa3oM.
VI3 meHTpa 6osblneil OKPYKHOCTH IIPOBeZleHa KacaTelbHas K MeHbIIeH
OKpyXHOCTH. Haliiute paccTossHIe OT TOUKHM KacaHUs 10 IleHTpa 6obieit
OKPY>KHOCTH.

9.5. /IBe OKpPY>XHOCTH pajuyca r KacalTca ApyT Apyra. Kpome Toro,
KaXkKZas U3 HUX KacaeTcsl U3BHE TPEThel OKPYKHOCTU pazuyca R B Toukax
A u B cooTBeTcTBeHHO. Hatigure paauyc r, eciu AB=12, R=8.

9.6. /IBe OKpPYKHOCTH paZinyca r KacawTcs Apyr Apyra. Kpome Toro,
KaXkJiasg U3 HUX KacaeTcs U3HYTPU TpeThel OKPYKHOCTHU pazuyca R B To4-
kax A u B cootrBeTcTBeHHO. Haiizute paguyc R, ecnu AB=11, r=5.

9.7. JlaHa OKpY»XHOCTb pazuyca R. YeTblpe OKPYKHOCTU PaBHBIX pa-
JUYCOB KacaloTCs JaHHOM BHEIIHUM 00pa3oM, U KaXK[as U3 dTUX YETHI-
PEX OKpYKHOCTel KacaeTcd AByX Apyrux. Haliure paguycel 3THX 4eTHIPEX
OKPY?KHOCTEH.

9.8. Tpu OKPYKHOCTH pa3HbIX PAAHUYCOB ITOIIAPHO KACaIOTCs APYT Apyra
BHEITHUM 06pa3oM. OTpe3KH, COeANHSIONIME UX [EHTPhI, 06Pa3yloT Ips-
MOYTOJIbHBIN TpeyTonbHUK. HaliuTe paguyc MeHbIIell OKPYXHOCTH, €CJTU
paauychl 6osblliel U cpefiHeli paBHbL 6 U 4.

9.9. Ha mpsimoii, mpoxozgsirei yepe3 neHTp O OKPYXHOCTH pajuyca R,
B3ATa TOUYKAa A Ha pacCTOAHUU a OT LieHTpa. Haiigute pazuyc BTOpoit
OKPY»KHOCTH, KoTopas kacaeTcs npsaMoii OA B TOuKe A, a TakKe KacaeTcs
JIAaHHOM OKPY>KHOCTH.

9.10. Jla"b! OKpPY)XHOCTH paguycoB 1 u 3 ¢ obmum nieHtpom O. Tpe-
ThS1 OKPY’KHOCTb KacaeTcs ux obeux. Haliiure yron Mexxay KacaTeJlbHBIMU
K TpeThel OKPY>KHOCTH, IPOBEAEHHBIMU U3 TOUKU O.

9.11. B yron, paBHBI 60°, BOMCAHBI JBe OKPYKHOCTH, Kacarolluecs
IpyT Apyra BHEIIHUM obpa3zoM. Pasnyc MeHbIIEH OKPYXHOCTH PaBeH .
HatiguTe paguyc 607bIeil OKpY>KHOCTH.
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9.12. /IBe OKPY>XHOCTH KacaroTcs APYyT JApyra BHYTPeHHUM 06pa3oM.
VI3BecTHO, 4TO Ba pajuyca OoJbIIel OKPY:KHOCTH, YTOI MEXKY KOTODHI-
MH paBeH 60°, KacaroTcs MeHbIIeH OKPYXHOCTH. HaliimTe oTHOIEHHE pa-
[INYCOB OKPY>KHOCTE.

9.13. B paBHOCTOPOHHHUI TpeyrolbHUK BIHCAaHA OKPY:KHOCTb. DTOH
OKPYKHOCTU U JBYX CTOPOH TPeyrolbHHKA KacaeTcs MeHbIIas OKpYXK-
HOCTb. HaliiTe CTOPOHY TPEYTOMbHUKA, €CJTU PAANYC MO OKPYKHOCTH
paBeH I.

9.14. B KpyTroBOIi CEKTOP C LIeHTPaJIbHBIM yIJIoM 120° BIiMcaHa OKPYX-
HocTb. HaiizuTe e€ paguyc, eciiv pajuyc JaHHON OKPY»KHOCTH paBeH R.

9.15. /IBe OKPY>KHOCTHU KacaroTcsl BHEITHUM 06pa3oM B Touke K. OgHa
mpsAMas KacaeTcsA 3TUX OKPYKHOCTel B pa3jMYHBIX TOYKax A U B, a BTo-
pas — COOTBETCTBEHHO B Pa3jN4YHbIX Toukax C u D. O61mas kacaTeabHast
K OKPY>KHOCTAM, IIPOXOAIasA Yepe3 TOUKy K, liepeceKkaeTcsa ¢ 3TUMU IIps-
MBIMHU B Toukax M u N. Hatigute MN, eciu AC =a, BD =b.

TpeHUpOBOYHBIE 3a/ja4U

9.16. OKpYyXHOCTb paZnyca 2 KacaeTcsa BHEIIHUM o6pasoM JApyroit
OKPY>KHOCTH B TouKe A. O611as KacaTesbHas K 00erM OKPY>KHOCTAM, IIPO-
BeZIéHHAs Yepe3 TOUKY A, lepeceKaeTcs ¢ APyrou ux obIneil kacaTeabHON
B Touke B. Haliute pazuyc BTOpoil OKpyKHOCTH, eciiu AB =4.

9.17. [IBe OKPY>XKHOCTH KaCaroTCA APYT Apyra BHEUTHUM 00pa3oM B TOY-
ke C. Paguychl OKpy>KHOCTe# paBHHBI 2 u 7. O61as kacareiabHas K 06euM
OKPY’KHOCTSIM, IIpoBeZ€HHaa dyepe3 TOuKy C, IepecekaeTcs ¢ APyrod ux
o01iet kacaTesbHOU B Touke D. HaliuTe paccTossHUE OT IIeHTPa MeHbIIEeH
OKPY>XHOCTH /10 TOYKU D.

9.18. OKpy>XHOCTb pajuyca r KacaeTcs HEeKOTOpOI IIpAMOM B Touke M.
Ha 3T0i1 psAMoli o pa3Hble CTOPOHBI OT M B3SITHI TOUKU A U B, IpU4éM
MA =MB =a. HatifuTe pasuyc OKpy>KHOCTHU, IPOXOJsAlIeN yepe3 TOYKU A
¥ B u kacatomierics JaHHON OKPYKHOCTH.

9.19. OzHa OKPYXHOCTb OIIMCaHA OKOJI0O PABHOCTOPOHHET'O TPEYTOJb-
HuKa ABC, a BTopas BIIMCaHa B yrojl A U KacaeTcs IepBOi OKPYKHOCTH.
Hafizute oTHOIIeHNE PaZyCcOB OKPY>KHOCTEM.

9.20. B OKpy>KHOCTb BITMCaH PaBHOOGEJPEHHEBIN TPEYTOIbHUK C OCHO-
BaHMEM d U YIJIOM IIpU OCHOBaHUU a. KpoMe TOro, mocTpoeHa BTOpas
OKPY>KHOCTb, Kacalolascs epBoi OKPY>KHOCTU M OCHOBAHUSA TPEYToJb-
HUKa, IpU4YéM TOYKa KacaHUA ABIAETCA cepeIMHON ocHoBaHuA. Haliznre
pazuyc BTOpPOH OKPY>KHOCTH.
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9.21. /Ise OKpy>KHOCTH ¢ LieHTpaMu Oq, O, U paauycaMu 32, lepeceka-
ACh, AenaT oTpe3ok O,0, Ha Tpu paBHble yacTu. HaiizuTe paguyc okpyx-
HOCTHU, KOTOpast KacaeTcs U3HYTPU 06erX OKPYKHOCTeH 1 KacaeTcs OTpes-
ka 070,.

9.22. JIBe OKPY>KHOCTU paZuycoB R U I KacaroTcs CTOPOH JAHHOI'O yIyia
u apyr gpyra. Hatizute paguyc TpeTbell OKPY:KHOCTH, Kacamluelca cTo-
POH TOrO e yIvIa, IIeHTP KOTOPOI HAaXOAUTCA B TOUKE KacaHUA OKPYKHO-
cTEN MeXAy COOOM.

9.23. B TpeyronpHuke ABC cTopoHa BC paBHa a, paZlyC BIIMCAaHHOMN
OKPY’KHOCTH paBeH r. Haiiute paguychl AByX paBHBIX OKPY)KHOCTeH, Ka-
cawluxcs Apyr Apyra, eciy ofHa U3 HUX KacaeTca cTopoH BC u BA, a ipy-
rasg — ctopoH BC u CA.

9.24. JiBe OKPY>KHOCTH paZnycoB 5 M 3 KacaloTcs BHYTPEHHUM obpa-
30M. Xopza 6omblIel OKPYKHOCTU KacaeTcss MEHbIIEH OKPYKHOCTU U Jie-
JIUTCSA TOYKOU KacaHUA B OTHoIleHuU 3 : 1. Haligure AMHYy 5TOM XOpABI.

9.25. JIBe OKPY»KHOCTH, PaJHyChl KOTOPHIX OTHOCATCA Kak 9 — 4+v/3 k 1,
KacaroTcs APyT Apyra BHYTPEHHUM 06pa3oM. B 60sblile OKPYXKHOCTH TIPO-
BeZleHBI /IBe paBHbIe XOPAbI, Kacalolyecs MeHblel oKkpy»kHocTU. OfHa U3
STHUX XOPZ IlepIeHANKY/IIpPHA OTPe3Ky, COeJUHAIOMEeMY LIeHTPbI OKPYKHO-
crelt, a Apyrasd HeT. Halizure yron Mexxay STUMU XOpAaMU.

9.26. /IBe OKPY>KHOCTH KacaroTcsA BHYTPeHHUM ob6pasoMm. IIpsamas, mpo-
xoZsAmasn yepe3 IeHTp OoJbIIell OKPY:KHOCTH, IlepeceKaeT e€ B TOUKax A
u D, a MeHbIIYI0 OKPYKHOCTb — B Toukax B u C. Haiizute oTHoOIIeHUe
pajuycoB OKpy»KHOCTel, eciii AB:BC:CD=3:7:2.

9.27. JlBe OKpPYXHOCTU KacalTcsl BHYTpeHHUM ob6pa3zom. [Ipsmas,
IIPOXOAAIIASA Yepe3 IEeHTP MeHbIIell OKPY:KHOCTH, IepeceKaeT 6OIbIIyIo
OKPY>KHOCTb B Toukax A u D, a MeHbIyI0 — B Toukax B u C. Haiiaute
OTHOIIIEHNE PAINYCOB OKPY:KHOCTeH, ecmui AB:BC:CD=2:4:3.

9.28. /IBe OKPY?KHOCTH paZinycoB R u r (R >r) KacaroTcs BHEITHE B TOY-
ke C. K HUM mipoBeZieHa o6Ias BHENIHAA KacaTeabHass AB, tie A u B—
TOYKU KacaHus. Halizute cropoHs! TpeyronbHuKa ABC.

9.29. /IBe OKPY>XHOCTH paguycoB R ui r (R > 1) KacaloTcs BHEITHUM 00-
pasom. IIpsMas KkacaeTcs STUX OKPYKHOCTEHN B PasiIMYHBIX TOUYKax A U B.
Hatizure paguyc OKpy>KHOCTH, Kacaromeics 06enx JaHHBIX OKPYKHOCTEH
u ipsimoit AB.

9.30. /IBe OKDYXHOCTM KacaloTcs BHeHHUM obpa3oM B Touke C.
OO61mras BHENTHAA KacaTeJbHas KacaeTcs IEPBOM OKPY)KHOCTU B TOUKE A,
a Bropoii —B TouKe B. IIpamas AC mepeceKaeT BTOPYH OKPYKHOCTb
B Touke D, ommmyHou ot C. Haviaute BC, eciu AC =9, CD =4.
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9.31. /IBe OKpYXKHOCTHU KacaroTcs APyT Apyra BHEITHUM 06pa3oM B TOY-
ke A. Halizute paguychl OKpy>XHOCTeM, eciid XOpJbl, COeIUHAIOIINE TOY-
Ky A ¢ TOYKaM¥ KacaHUA C OZHOU M3 OOIIMX BHENTHUX KacaTeJTbHBIX, PAB-
HHI 6 u 8.

9.32. Tpu OKPY>KHOCTHU pajguycoB 1, 2 1 3 KacaroTca Apyr Apyra BHeI-
HUM obpaszoM. HaliguTe paguyc OKpYXHOCTH, MPOXOAAIIEN Yepe3 TOUKU
KacaHUsA 5TUX OKPY>KHOCTeH.

9.33. /IBe OKPY’KHOCTH PaZInycoB 5 U 4 KacaroTcs BHEITHUM 06pasoM.
[Tpamasd, kacaromjasgcad MeHbIIed OKPYyXHOCTH B TOuke A, Iepecekaer
6dnbiryIo B Toukax B u C, npuyém AB = BC. Haiiaure AC.

9.34. Touka B — cepesuHa oTtpeska AC, mpuuém AC = 6. IIpoBesieHb
TPU OKPYKHOCTHU pazuyca 1 c neHtpamu A, B u C. Haiigute paguyc uet-
BEPTOM OKPYKHOCTH, Kacarolelcsa BceX TPEX JaHHBIX.

9.35. Touxka B — cepeauHa oTpeska AC, npuuéMm AC = 6. IIpoBeZieHbl
TPHU OKPYKHOCTU pazuyca 5 ¢ neHTpamu A, B u C. Halizure paguyc 4eT-
BEPTOI OKPYKHOCTH, Kacalolieiicsa BceX TPEX ZaHHBIX.

9.36. [laHa OKpY>XKHOCTB C LIeHTpoM B Touke O u paguycoM 2. VI3 koHIja
oTpe3ka OA, mepeceKarllerocsa ¢ OKPY>XKHOCTBIO B TOYKe M, IIpoBeseHa
kacarenbHast AK k okpyxkHocTH, ZOAK = 60°. HaiiuTe paaunyc OKpy:KHO-
cTH, BiucaHHOU B yron OAK u Kacarouielicsa JaHHOU OKPY>KHOCTHU BHeII-
HUM 06paszom.

9.37. B xpyre ¢ nenrpoMm O xopzaa AB nepecekaeT paguyc OC B TOU-
ke D, mpuuém ZCDA =120°. Haligute paguyc OKPYKHOCTHU, BIIMICAHHOM
B yron ADC u kacatougeiica ayru AC, ecau OC=2, OD = V3.

9.38. OKpyXKHOCTH pajguycoB r U R KacaroTcd ApyT Apyra BHyTPeHHUM
obpazom. HaiiuTe cTOpOHY paBHOCTOPOHHETO TPEYTONbHUKA, Y KOTOPOTO
O/lHa BepIlIMHA HaXOAWUTCA B TOYKe KacaHUA JaHHBIX OKPY>KHOCTeH, a /Be
ZpyTHe je)xaT Ha PasHbIX JaHHBIX OKPYKHOCTAX.

9.39. Paguycel okpyXHOCTel S; U S,, Kacalolluxcad B TOuke A, pas-
HBl R u r cootBeTcTBeHHO (R > ). [IpsiMast, IpoxoAsIas yepe3 TOYKY B,
JIeXKallyio Ha OKPY»KHOCTHU S;, KacaeTcs OKPY>XKHOCTH S, B Touke C. Haii-
aute BC, ectu AB=a.

9.40. OTHOLIEeHNE paJlyCcOB OKPY>KHOCTEH S U S,, KACAIOUIUXCA B TOY-
ke B, paBHO k (k> 1). VI3 ToukH A, Jexameld Ha OKPY>XHOCTH Sy, MPO-
BeZleHa IIpsMas, Kacarolasacsa OKPYKHOCTH S, B Touke C. Haiizute AC,
€CJIM U3BEeCTHO, YTO XOpZa, BrIceKaeMasa OKPYKHOCTbIO S, Ha IpsAMoi AB,
paBHa b.

9.41. OKpyXHOCTb pasuyca 1 kacaeTcs OKPY>XKHOCTH pazuyca 3 B TOY-
ke C. llpamas, mpoxozdamasa depe3 Touky C, IepecekaeT OKpPY>XHOCTb
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MEHBIIETO pajuyca B TOUKe A, a 6osbliero paguyca — B Touke B. Hatigu-
Te AC, et AB=2+/5.

9.42. OKpy>XKHOCTB pasuyca 2 KacaeTcs OKPY>KHOCTU pajuyca 4 B TOU-
Ke B. [Ipamas, nmpoxozsaiasa 4yepes TOUKY B, riepecexkaeT OKPY>XKHOCTb MEHb-
IIero pazuyca B TOYKe A, a OKPY>KHOCTb OOJIbIIero pazuyca— B Touke C.
Haiiaute BC, ecmu AC =3+/2.

9.43. B yros BIrcaHO HECKOIBKO OKPY:KHOCTEMN, paJuyChl KOTOPHIX BO3-
pacrarotT. Kaxxzasa ciezyromnias okpy>KHOCTb KacaeTcs peAbIAyIel OKPYyXK-
HocTtu. HaliyiTe cymMy AJIMH BTOPOM U TpeTbel OKPY>KHOCTeH, ecu paiu-
yc IepBOl paBeH 1, a Iiomazp Kpyra, orpaHu4eHHOr'0 YeTBEPTOMN OKPY-
HOCTbBIO, paBHa 647.

9.44. Ha oTpeske AB, paBHOM 2R, KakK Ha iuamMeTpe II0OCTPOEHA OKPYX-
HOCTb. BTOpas oKpy:KHOCTB TOTO e pajuyca, 4To U [lepBas, UMeeT LIEHTP
B Touke A. TpeTbsa OKPYKHOCTb KacaeTcs I1epBOY OKPY:KHOCTU BHyTpeH-
HUM 00pa3oM, BTOPOI OKPYKHOCTH — BHEITHUM 006pa3oM, a TakkKe Kaca-
eTcs oTpe3ka AB. Haligute pazuyc TpeTbeil OKpyKHOCTH.

9.45. B BBHIIYKJIOM YeTHIPEXYronbHUKe ABCD 3aK/II04eHBl IB€ OKPYX-
HOCTU OJWHAKOBOTO pajuyca ', Kacarouuecs JpyT Apyra BHEIIHUM obpa-
30M. LIeHTp epBoil OKPYKHOCTU HAXOAUTCA Ha OTpe3Ke, COeAUHAINIEM
BepuIMHy A ¢ cepefuHON F cTopoHHEI CD, a IIeHTp BTOPOU OKpPY>XHOCTH
HaXOZUTCA Ha OTpe3Ke, coeAuHAPIEeM BeplinHy C ¢ cepefuHON E cToO-
poHEL AB. IlepBas oKpy>XHOCTb KacaeTca cTopoH AB, AD u CD, a BTopas
OKPY’KHOCTb KacaeTcs cTopoH AB, BC u CD. Hatizute AC.

9.46. B mpamoyronbHOM cekTope AOB 13 Touku B Kak U3 I[eHTpa IIpo-
BezeHa ayra OC (C — Touyka mepecedeHUs 3TOM AyTH ¢ Ayrou AB) paauy-
ca BO. OxpyxHOCTb S, KacaeTcs fyru AB, ayru OC u npsmoit OA, Ipudém
TOYKU KacaHWs pas3jN4HBI, a OKPYKHOCTb S, KacaeTcs AyTu AB, mpamoit
OA ¥ OKpY:KHOCTH S; (TOYKHM KacaHUs TaKKe IOMApHO pasjuyHbl). Haii-
JWTe OTHOIIEHNE paJuyca OKPY>KHOCTU S; K paZuyCy OKPY>XHOCTHU S,.

9.47% Ha otpeske AC B3ATa Touka B u Ha otpe3kax AB, BC, CA kak
Ha JuaMeTpax IOCTPOEHBI MOMYOKPY:KHOCTH S;, Sy, S3 IO OJHY CTOPOHY
oT AC. HaliguTe paZiiyc OKpy>XHOCTHU, Kacarolleics BcexX TPEX MOTYOKPYX-
HOCTel, ec/ii U3BECTHO, YTO eé LIeHTp yZaseH oT npsaMoit AC Ha paccTos-
HUeE da.

9.48% JlBe OKpyKHOCTU pajuycoB r U R (r < R) kacatoTcs ApPyT Apy-
ra BHeIIHUM 06pa3oM. IIpsamas KkacaeTcss 3TUX OKPYKHOCTel B Toukax M
u N. B Toukax A u B OKpyKHOCTH KacaroTcs BHENTHUM 0Opa3oM TpeTheit
okpykHOCTHU. IIpameie AB u MN nepecekarorca B Touke C. V3 Touku C
TpoBeZieHa KacaTeslbHas K TpeTbell okpy:kHocTU (D — TouKa KacaHusd).
Hatizute CD.
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3azlayy Ha JJ0Ka3aTeJbCTBO U BbIYHCJIEHUE

9.49.1. OKpy>KHOCTH C LIeHTPOM O U OKPY>KHOCTB BZIBO€ MEHBIIEro pa-
JUyca KacaloTcs BHYTpEHHUM o0pa3oM B Touke A. Xopzaa AB 6osblieit
OKPY>KHOCTH IlepeceKaeT MEHBIIYI0 OKPY>XHOCTb B TOUKe M.

a) Joxaxure, uro M — cepeauHa AB.

6) Jlyu OM mnepecekaeT GONBLUIYIO OKPYKHOCTb B Touke P. Haiigute
paccTosTHUE OT I[eHTpa OoJbIIel OKPYKHOCTH 10 XOpABI AP, eciu paguyc
Gosblleil OKpy>KHOCTU paBeH 13, a OM =5.

9.49.2. OKpy:KHOCTb C IIeHTpoM O U OKPY>KHOCTb B/IBO€ MEHBIIEro pa-
JiMyca KacaroTcsl BHYyTpEHHUM o6pa3oM B Touke E. [luameTp PQ 6osbieit
OKPY>KHOCTHU IlepeceKaeT MEHBIIYI0 OKPYKHOCTb B TOYKe [, OTIM4YHOU
ot O. Jlya EH niepecekaeT OOJBIIYIO OKPY>KHOCTh B TOYKe F.

a) Joxaxure, uro H — cepeauHa EF.

6) Hatizute paccTossHuA oT Touku O 70 xopA EP u EQ, eciu paauyc
6osbliel OKPy)XKHOCTH paBeH 169, a OH =119.

9.50.1. Okpy:xHOCTH ¢ LleHTpamu O; u O, KacalTcs BHELUTHUM o0pa-
30M B Touke C. K OKpy>XHOCTAIM NpOBeZeHbI 00IIas BHEIIHAA KacaTelb-
Has 1 00Iasd BHYTPEHH:A KacaTeabHasA. DT KacaTelbHbIE TIepPeceKaroTCs
B TOuKe D.

a) Jokaxute, 4To TpeyroabHUK O, DO, TPIMOYTOIbHBIN.

6) HaiiauTe pazuycel okpyxHocTeii, eciu DO; = /5 u DO, =2+/5.

9.50.2. Oxpy:xHOCTH ¢ IeHTpamu O; u O, KacalTcs BHEIIHUM obpa-
30M B Touke C. K OKpy>KHOCTAM IIPOBeIeHbI 001I1ast BHELTHAA KacaTelbHas
AB (A 1 B— TOYKHM KacaHUsI).

a) Jlokaxxute, 4yTo TpeyroabHUK ABC IPAMOYTONbHBIH.

6) HatizuTe paguychl okpyHocTel, eciu AC =10 u BC =24.

9.51.1. OkpyxHocTHU ¢ eHTpamu O; U O, KacarTcd B TOYKe A BHEIII-
HuM obpazoM. [Ipsamas, npoxoAsamas Yepe3 TOUKY A, BTOPUYHO MTepeceKa-
eT IIepBYIO0 OKPY>XKHOCTb B TOUYKe B, a BTOpyto — B ToukKe C.

a) Jlokaxkure, uro O,C || O;B.

6) HatizuTe 1wromazs TpeyronbHuka BCO,, eciy paguycsl IEpBON U
BTOPOI OKPYXHOCTeH paBHHI 5 1 8 cooTBeTCTBEHHO, a LZABO; =15°.

9.51.2. OxpyxHocTH ¢ LeHTpaMu O; u O, KacamTcd B TOYKe A BHYT-
peHHUM obpazoM. IIpsMast, MpoxoAsIas Yepe3 TOUKYy A, BTOPUYHO Iepe-
CEeKaeT MEePBYIO0 OKPYKHOCTD B TOUKe B, a BTopyio — B Touke C.

a) Jlokaxkure, uro O,C || O;B.

6) HatizuTe mwiomags TpeyronbHuka BCO,, eciu pasgnychl OKPYKHO-
cTeli paBHBI 3 ¥ 5 coOTBeTCTBEHHO, a ZABO; =15°.
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9.52.1. B TpeyroibHuk ABC IIOMEIEHEI ABe Kacaloluecsa OKPY>KHOCTU
¢ ueHtpamu O; u O,, IpyUY€M IepBas U3 HUX KacaeTcsa CTOpoH AB u AC,
a BTOpas — cTopoH AB u BC.

a) Jlokaxwure, yTo nipsamble AO; u BO, iepeceKkaoTcs B LIeHTPe OKPYX-
HOCTH, BIIMCAaHHOM B TpeyroabHUK ABC.

6) HaiiguTe paguychl OKpy>KHOCTeIA, eCJIi OHU paBHbL, a AB=AC =10
u BC=12.

9.52.2. B TpeyronbHuK ABC nIOMeIleHH] iBe Kacaroliuecs OKPY>KHOCTU
c geHTpamu O; u O,, IprU4Y€M IlepBas U3 HUX KacaeTca cTOpoH AB u BC, a
BTOpasg — cTopoH AC u BC. [Ipamsle BO; u CO, nepecekatoTca B Touke O.

a) Jokaxute, uro ZBOC =90° + %AA.

6) HaiiguTe pasnychl OKpyKHOCTEH, eCJIU OHU paBHEL, a AB=AC =115
u BC=184.

9.53.1. OxpyxkHOoCcTHU C HeHTpaMu O; u O, KacaloTcs BHELUTHUM 00pa-
30M; IpAMas KacaeTcs IIepPBOi OKPYKHOCTU B TOUKe A, a BTOPOH — B TOU-
ke B. l3BecTHO, 4TO TOouka M IepeceyeHUs AuaroHajed 4yeThIpEXYTONb-
Huka 0,ABO, 5eXUT Ha IepBOM OKPYKHOCTH.

a) Jlokaxkure, 4yTO TpeyroabHUK MBO, paBHOOEeApEHHBI.

6) HatizinTe OTHOIIIEHHE PaZINyCOB OKPY>KHOCTEM.

9.53.2. OkpyxkHOCTHU C IleHTpaMu O, u O, KacaloTcs BHENTHUM o0pa-
30M; IIpAMas KacaeTcs IIepPBOi OKPYKHOCTU B TOUKe A, a BTOPOH — B TOU-
Ke B. V3BecTHO, 4TO paZuyc IepBOI OKPY>KHOCTH BABOe MeHblIle pajguyca
BTOpOH.

a) Jlokaxkute, 4yTo TpeyroabHUK BO; O, paBHOOEIpEHHBIM.

6) Ilyctb M — TOYKa MepeceyeHus oTpeska OB ¢ epBOU OKPYKHO-
cteio. HaiiguTe mwiomags TpeyronbHuka O; MO,, ecu Iiomazab Tpeyroib-
Huka AMB pasHa 10.

9.54.1. B 10JIyOKPY>XKHOCTH PACIIONIOKEHEI /IBE€ OKPY>KHOCTH, Kacarolu-
ecs pyT pyra, MOMyOKPY>KHOCTH U €€ AuameTpa.

a) JlokaxxuTe, YTO IIepUMeTp TPEyroJbHUKA C BepIIMHAMU B IleHTpax
OKPY>KHOCTEH U IIOTyOKPYKHOCTU paBeH AuaMeTpy MOIYOKPY>KHOCTH.

6) V3BecTHO, YTO pajuycC IMOJYOKPYKHOCTH PaBeH 8, a pafinyC OAHON
U3 OKpYKHOCTel paBeH 4. Haligute paguyc apyroi.

9.54.2. B OIyOKpPy>XHOCTHU ¢ guameTpoM MN paclonoXeHbl OKPY>KHO-
ctu ¢ neHtpamu O; u O,, Kacawliyecs JpyT Apyra, [OIYOKPY>KHOCTHU B
TOYKaxX A U B cOOTBEeTCTBEHHO, a Takxe MpsaMoil MN.

a) Joxaxure, npsimble O;A u O,B nepecekaroTcs Ha npsMmoit MN.

6) M3BecTHO, YTO pPaZIyChl OKPY>KHOCTel paBHBI 12 u 6. HatizuTe pa-
JVYC TIOTyOKPYKHOCTH.
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9.55.1. /IBe OKDY)XHOCTH KacaloTCs BHYTPeHHUM o6pa3oM. TpeTbs
OKPY>KHOCTB KacaeTcs IePBbIX JBYX U UX JIMHUU LIEHTPOB.

a) JlokaxxuTe, YTO IIepUMeTp TPEyroJbHUKA C BepIIMHAMU B IleHTpax
TPEX OKPY)KHOCTEH paBeH AXaMeTpPy HauOOJbIIEH U3 3TUX OKPY>KHOCTEH.

6) HatizuTte paguyc TpeTbell OKPYyKHOCTH, €CTU PAANyChl TIEPBIX ABYX
PaBHEL 6 U 2.

9.55.2. B oKpyXHOCTHU IIPOBEJIEHHI /iBa AuaMeTpa. B kaxablil U3 AByX
COCeZIHUX NOTYYUBIINXCA CEKTOPOB BIIMCAaHA OKPY>KHOCTD.

a) Jlokaxxure, 9YTO TPEYT'OJIbHUK C BepLIIMHAMU B IIeHTPaX TPEX OKPYK-
HOCTeHN — IPSIMOYTOMbHBIN.

6) HalizinTe OTHOIIEHUE PAINYCOB IBYX MEHBIINX OKPY>KHOCTEH, ec/in
yTol MeXAY AuaMeTpaMu paBeH 60°.

9.56.1. B paBHOGexgpenHoii Tpamenuu ABCD ¢ ocHOBaHUAMH AD
u BC pacnosnoxeHBl JBe OKPY:KHOCTH, KakJasg M3 KOTOPBIX KacaeTcs
JIPYroil OKPYKHOCTH, [BYyX OOKOBBIX CTOPOH U OZHOI'O M3 OCHOBAHHH.
ITycth P m Q — TOYKM KacaHUs OKPY:KHOCTeH ¢ 60KOBOU CTOPOHOU AB, a
ob1as KkacaTenrbHas OKPY>KHOCTel, TIPOX0ZIas Yepe3 UX TOUKY KacaHus,
mepecekaeT OOKOBEIE CTOPOHEI B TouKax M u N.

a) Jokaxurte, yto MN = PQ.

6) Hatizute wiomags Tpanenuu ABCD, ecin AD =18 u BC =2.

9.56.2. B paBHOGeapenHoi Tpaneunu KLMN c ocHoBanusamu LM u KN
PAaCIIONIOKEHHI IBE OKPYKHOCTH ¢ leHTpaMu O, u O,, KaXKJasa U3 KOTOPBIX
KacaeTcsl [pyroil OKPY»KHOCTH, AByX OOKOBBIX CTOPOH U OZHOTO U3 OCHO-
BaHui. [TycTh 00IIas KacaTelbHasA OKPY)KHOCTEN, MPOXOAALIAA Yepe3 uX
TOYKY KaCaHWs, lepecekaeT OOKOBBEIE CTOPOHEI B TOUKax A U B.

a) Jokaxxure, uto £0,A0, =90°.

6) Hatiaute mwiomazs Tpaneuu KLMN, eciu AB= 442, a pazuyc ofi-
HOM OKPY)KHOCTH BZBO€e OOJIbIlle Pafuyca JPyTOi.

9.57.1. B npamoyronbHoM TpeyronbHuke ABC ¢ mpAMBIM yioM C u3-
BeCTHHI CTOPOHBI: AC =15, BC = 8. OKpy>KHOCTb pasuyca 2,5 ¢ leHTpOM
O Ha cTropoHe BC npoxoauT yepes BeplivHy C. Bropas OKpy>XHOCTB Kaca-
eTcs kateta AC, TUITOTEHY3bl TPEYTOMBHUKA, a TAK)XKe BHEUTHUM 06pa3oM
KacaeTcs IIepBOM OKPY>KHOCTH.

o 1
a) JlokaxxuTe, 4TO paguyC BTOPOU OKPY>KHOCTH MeHbIIIe, YeM 7 AVIIHBL

karera AC.
6) HatizuTe pagnyc BTOPO OKPYKHOCTH.

9.57.2. B IpsAMOyronbHOM TpeyroiabHuke ABC ¢ IpAMBIM yIiioM C u3-
BeCTHBI CTOpOHBI: AC =12, BC =5. OkpyXHOCTb paguyca 0,5 ¢ ieHTpoM
O Ha cTropoHe BC npoxoauT yepes BeplivHy C. Bropas OKpy>XHOCTB Kaca-
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eTcs kKareta AC, TUIIOTEHY3bI TPEYTONIBHUKA, a TAKXKe BHEIIHUM 06pasoM
KacaeTcsl IEPBOI OKPYKHOCTH.

o 1
a) JIoKaXuTe, YTO paJuyc BTOPOU OKPYKHOCTH MeHbIIlEe, YeM  AIIHBI
karera AC.
6) HatizuTe pagnyc BTOPOi OKPYKHOCTH.



§10. ITepecekaroiyecss OKpPYKHOCTHU

Pemenue 3agauu 10 U3 JUarHoCTH4YECKOH paGOThI

10. Ha kaTeTax npAMOYTroJbHOI'O TPEYIOAbHUKA KaK Ha uaMeTpax I1o-
CTPOEHHI OKpYXKHOCTH. HaliziuTe nx o6IIyI0 XOpZAY, eCii KaTeThl PaBHHI 3
u4.

Omeem: % C

PemeHue. [lyctb CD — obmmiast xop-
Jia OKPY:KHOCTel, IIOCTPOEHHBIX Ha Kare-
Tax AC =3 u BC =4 npAMOYTOJbHOI'O Tpe-
yronbHukKa ABC kak Ha guaMeTpax. Torza
/ADC = /BDC =90° kaKk BIMCaHHbIE YIJIbI, A D B
onuvpamplnyeca Ha AuaMeTp. 3HA4UT, TOY-
ka D nexut Ha runoreHyse AB, a CD — BbIcOTa NPAMOYTOJIBHOTO Tpe-
yronbHUKa ABC, npoBei€HHAA U3 BEPIUUHEI IPAMOrO yIJia.
ITo Teopeme [Tudparopa AB=+9+ 16=5, a TOCKONBKY

Saasc = 3AC-BC 1 Spusc = 3AB-CD,

rnoay4aeM %AC -BC= %AB -CD, OTKyZa HaxOAuM, 4TO

AC-BC _3-4 _12 <

D=5 =75 5

* ok ok

JlokakeM BakHelIllee CBOMCTBO IepeceKaolnXcs OKPYKHOCTEHN.

YrBep:kaeHue. JIUHUS UeHMPOB nepeceKauilxcs OKpyycHocmell nep-
NeHOUKYAAPHA Ux obulell xopde U deum e€ NONOAAM.

JokxaszaTenbcTsBo. Ilycth AB— obImas xopza nepeceKarouux-
csl oKpy»kHOCTeH ¢ reHTpamu O; u O,. Touku O; u O, paBHOyZaNeHHl OT

A
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KOHIIOB oTpe3ka AB, noatomy O; 0, — cepeVHHBIH IePIeHAUKYIAP K OT-
pe3ky AB. Yto u TpeboBanOCh OKA3aTh. O

IMpumep 1. Paguychel AByX IepeceKalomuxcsa OKPY>KHOCTEN paBHBI 13
u 15, a obmras xopzAa paBHa 24. Haiiure paccTossHME MEXAY [IEHTPaMHU.

Omeem: 14 wunu 4.

P em e Hu e. IlycTb OKpyKHOCTB paguyca 13 ¢ ieHTpoM O; U OKPYX-
HOCTBb pazuyca 15 ¢ neHtpoMm O, mepecekaroTca B Toukax A u B. Torza
0,0, 1 AB u ipsimas O; 0, IpOXOAUT 4Yepe3 cepearHy M oTpeska AB.

V13 IpAMOYTONBHBIX TPEYTOMbHUKOB AMO; 1 AMO, 110 TeopeMme ITuda-
ropa HaXoAuM, YTO

MO, = V132-122 =5, MO, =152—-122=09,

L

Puc. 1 Puc. 2

Ecnu Touku O, u O, JexxaT 10 pa3Hble CTOPOHEI OT mpsAMoit AB (puc. 1),
TO

0102 = M01 +M02 = 5+9 = 14.

Ecnn ke Touku O; u O, jexaT 0 OAHY CTOPOHY OT IpsAMoi AB (puc. 2),
TO

0102=MOZ—M01=9—5=4 <

IIpumep 2. [IBe OKPY:KHOCTHU IepeceKaroTcsa B Toukax A U B. B kax-
JIOM U3 3TUX OKPYy>XHOCTel mpoBezeHbl XopAbl AC u AD, npuduém xopza
OJTHOUM OKpY>XHOCTH KacaeTcd Apyrod okpyxHocTu. Haiigute AB, eciu
CB=a, DB=b.

Omeem: v ab.

Pe e H U e. VI3 TeopeMbI 006 yIJie MEXKAY KacaTeTbHOU U XOPAOH cie-
IyeT, 4TO

/BAC = /BDA, /BAD = /BCA,
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MO3TOMY TpeYroabHUKU ABC u DBA mogo0HEBI 1o AByM yriiam. CiefoBa-
TeJIbHO,

AB _ BC
BD ~ AB’
OTKyZa HaXOJuM, YTO
AB?> =BC-BD = ab, AB =+ ab. <

IToaroroBUTEILHBIE 3aJa4YH

10.1. TIpsamas, mpoxoAsAIias yepe3 oOIIyI0 TOUYKY A IBYyX OKPYKHOCTEH,
nepecekaeT BTOPUYHO 3TU OKPY:KHOCTHU B Toukax B u C. PaccTosaHue Mex-
[Ty IPOEKIMSMU IIEHTPOB OKPYKHOCTEH Ha 3Ty NMpsAMYyto paBHo 12. Haiiau-
Te BC, eciii U3BECTHO, 4TO TOYKa A JIeKUT Ha oTpe3ke BC.

10.2. OkpyxHOCTHU ¢ HeHTpamu O; u O, nepeceKkarTcsa B TOYkax A U B.
WsBectHo, yTto ZAOB=90°, ZAO,B=60°, 0,0, =a. Haiigute paguycs
OKPY?KHOCTEM.

10.3. OTpe30oK, COeJUHSIONINIM IIEHTPHI IBYX MTepeceKaroIIuXcs OKPYXkK-
HOCTEH, AeMUTCsI UX o0Leld XOpJoi Ha OoTpe3Ku, paBHBle 5 U 2. Haiiau-
Te OOIIYI0 XOPZY, eCclIu U3BECTHO, YTO PAAUYC OZHOU OKPYKHOCTHU BJBOE
6osbllle pazuyca Apyroi.

10.4. Yepes BeplIMHYy A OCTPOYI'OJBHOT'O TpeyroabHuka ABC Npose-
JieHa IpaMasd, napasulenbHas cTopoHe BC, paBHOU a, U IlepeceKarouas
OKPY>KHOCTH, IOCTPOEHHBIe Ha CcTOpoHax AB u AC kak Ha juaMeTpax,
B Toukax M u N, omIM4YHBIX oT A. Haiiaute MN.

10.5. /IBe OKpY>KHOCTHU IlepeceKaroTca B Toukax A U B. Uepes Touky A
npoBezieHbl ;uamMeTpsl AC U AD 3Tux oKpy»HOcTell. Halifute paccrosiHue
MEeX/y LIEHTpaMU OKpYKHOCTel, eciii BC =a v BD =b.
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10.6. B tpeyrompHuke ABC Ha Haubonblieil ctopoHe BC, paBHO b,
BeIOMpaeTcs Touka M. HaliinTe HauMeHblllee PacCTOSHYE MEXY LeHTpa-
MU OKPY>KHOCTeMN, ONMCAHHBIX OKOJIO TPeyrolbHUKOB BAM 1 ACM.

TpeHUpPOBOYHBIE 3a/ja4U

10.7. IBe OKPY>XHOCTU PasuycoB 3 U 4, pacCTOsAHUE MeXAy LileHTpaMu
KOTOPBIX PaBHO 5, IlepeceKaroTca B Toukax A 1 B. Uepes Touky B niposege-
Ha npaMas, Iepecekarlnas OKpy>KHOCTH B Toukax C u D, npuuém CD =8
U ToukKa B 1exxuT Mexzy Toukamu C u D. HaliyTe mwiomazap TpeyroibHUKa
ACD.

10.8. Tau pom6 ABCD. Pasinychl OKpPY>KHOCTeI, OITMCAHHBIX OKOJIO TPe-
yronbHUKOB ABC u BCD, paBHbI 1 u 2. HaiiiuTe paccTosgHUEe MeX/Y IeH-
TpaMU 3TUX OKPYKHOCTeN.

10.9. /IBe OKpY>KHOCTH paamycoB V5 1 v/2 mepeceKkaroTcs B TOUKe A.
PaccTognue MeXxzy IleHTpaMHU OKpy>XHOCTeli paBHO 3. Uepes TouKy A IIpo-
BeZleHa IIpsAMasd, lepeceKarollas OKPY)KHOCTH B Toukax B u C Tak, 4To
AB=AC (touka B He coBnazaert c C). Hatizute AB.

10.10. ITepBas U3 ABYX OKPY>KHOCTeM MPOXOAUT Yepe3 LIeHTP BTOpOH
U mepecekaeT eé B Toukax A u B. KacarenbHasd K IepBOMl OKpYXHOCTH,
IIpoxoZAlas yepe3 TOUKy A, AeJIUT BTOPYIO OKPY>KHOCTb Ha JyI'H, Tpasyc-
Hble Mepbl KOTOPBIX OTHOCATCA Kak m :n (m <n). B kakoM oTHOIIeHUN
BTOpas OKPY>KHOCTD JIeJIUT [IePBYIO?

10.11. Yepe3 obmyto Touky C ABYX PaBHBIX OKPY)KHOCTEH MpOBeJEHEI
ZiBe IpsAMBIe, IepeceKarolre JaHHble OKPY>KHOCTH B Toukax A, B u M,
N cootBetcTBeHHO. [Ipaman AB napajuienbHa IUHUYU LEHTPOB, a pAMasi
MN o6pasyeT yron a ¢ JuHuel 1eHTpoB. V3BecTHO, uTo AB = a. Haiigu-
Te MN.

10.12. B napasenorpamme ABCD usBecTHHI cTOpoHEI AB=a, BC=b
u yron ZBAD = a. HaliinuTe paccTosTHHE MEXKAY LEHTPAMH OKPY>KHOCTEH,
OIIMCAHHBIX OKOJIO TPeyroabHUKOB BCD u DAB.

10.13. /IBe OKpYy:KHOCTHU IlepecekaroTca B Toukax A U K. VX meHTpHl
pacIosIoKeHbI II0 pa3Hble CTOPOHEI OT IPAMOH, cofiepkaleii oTpe3ok AK.
Touku B u C jiexkaT Ha pa3HBIX OKPYKHOCTAX. [IpAMan, cogepkainas oT-
pe3ok AB, kacaeTcs OZHOU OKPY)KHOCTH B TOuke A. [IpsiMas, copeprkaiias
oTpe3ok AC, KacaeTcs Apyroil OKpy:KHOCTU Takke B Touke A. /inHa OT-
peska BK pasHa 1, gyinHa otpeska CK paBHa 4, a TaHreHc yria CAB paBeH

L. Haiigute mwiomazap TpeyroabHuka ABC.

V15
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3azlayy Ha JJ0Ka3aTeJbCTBO U BbIYHCJIEHUE

10.14.1. OKpy>XHOCTH, IOCTPOEHHBLIE Ha CcTOpoHax AB u AC ocTpo-
YTONBHOTO TpeyronbHuKa ABC Kak Ha JuaMeTpax, IepeceKalTcs B TO4-
Ke D, oTInyHO# oT A.

a) JokaxkuTte, uTo Touka D jexuT Ha npsmoit BC.

6) Hatizute yron BAC, eciu ZACB=30°,aDB:DC=1:3.

10.14.2. OKpy>XHOCTH, IIOCTPOEHHBIE Ha CTOPOHax AB 1 BC Tpeyroib-
HUKa ABC C TyIILIM YIJIOM IIpM BeplinHe A Kak Ha AuaMeTpax, llepeceka-
IOTCS B TOUKe P, OTJIMYHOM OT B.

a) JlokaxuTe, 4TO TOUKA P jeXXuT Ha psiMoi AC.

6) Hatizute yron ABC, eciu ZACB=30°,a AP:CP=1:3.

10.15.1. Oxpy:kHOCTb C IjeHTpoM O BIIMCAHA B YroJ, paBHBIA 60°.
OKpYy>KHOCTb OosblIero pazuyca ¢ meHTpoMm O, TakKe BIIMCAHA B 3TOT
YTOJI ¥ IPOXOAUT dYepe3 Touky O.

a) JlokaxxuTe, 9YTO paZiyc BTOPOI OKPYXHOCTH BABO€e OOJIBbIIIE pasuyca
TIePBOTA.

6) Haiizute puHYy OOl XOpABI 3TUX OKPYKHOCTEH, eClU paAuyc
IepBOii OKPYXKHOCTHU paBeH 2+/15.

10.15.2. OxpyxHOCTB ¢ eHTpoM O BIIKIcaHa B YroJl, PaBHBIH 2 arcsin %

OKpY>KHOCTB 6OJIBIIIEr0 paZuyca c meHTpoM O TaKKe BIIMICAHA B 3TOT yTOJ
U IPOXOJUT 4epe3 TOuKy O.

a) JlokaxxuTe, 9TO paZiyc BTOPOY OKPYKHOCTH BTpoe OOoJIbIIe pasuyca
TIePBOTA.

6) Haiigute asuHy o6IIel XOPABI 3THX OKPYKHOCTEH, eCid pafuyc
IlepBO OKPY>KHOCTHU paBeH 3.

10.16.1. /IBe okpyXKHOCTU NepecekatoTcs B Toukax P u Q. IIpsamas, mpo-
xXozdAlas yepes TOUKy P, BTOpOl pas IepeceKaeT IepPBYI0 OKPY:KHOCTb B
Touke A, a BTOpylo — B Touke D. Ilpsamas, mpoxozgamniasa depe3 TOUYKY Q
napajienbHo AD, BTopoii pa3 nepecekaeT IEPBYIO OKPYKHOCTb B TOUKe B,
a BTOpYO — B Touke C.

a) Jokaxxute, 9yTO 4eTHIPEXYTroNbHUK ABCD — mapajuieiorpaMM.

6) Haiizure otHomieHue BP : PC, eciu pagdyc MepBOM OKPY:KHOCTHU
BABOE OOJIbIIE paZiyca BTOPOH.

10.16.2. /IBe OKpYy>KHOCTH lepecekatoTcs B Toukax A u B. IIpamas, mmpo-
XOZAIIAA Yepe3 TOUKY A, BTOPUYHO IepeceKaeT 3T OKPY>KHOCTH B TOYKaX
C u D, npuuém Touka A nexut Mexay C u D, a xopzasl AC u AD nipomnop-
LIMOHAJIbHBI PaZilycaM CBOUX OKPY>KHOCTeH.

a) JlJokaxuTe, 4TO OGUCcCeKTpHUCH yIoB ADB u ACB mepeceKarmTcs Ha
oTpeske AB.
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6) Hatizute AB, eciu paZillyc OLHOM OKPYKHOCTH BABOE GOJbIIE paiu-
yca apyroH, a xopzabl AC 1 BC MeHblIel OKPY>KHOCTH PaBHHI 3 U 5 COOT-
BETCTBEHHO.

10.17.1. OxpyxHocTH c neHTpamu O; U O, pa3HBIX PafUyCcoB IepeceKa-
10TCcA B ToukaxX A U B. Xopga AC 6osbliieii OKpy>KHOCTH IlepeceKaeT MeHb-
LIyI0 OKPY>KHOCTb B TOUKe M U JelUTcsA 3TON TOYKOH MOIoIaM.

a) JokaxxuTe, yTo Ipoekuua orpeska 0,0, Ha npsaMyio AC B YeThIpe
pasa MeHbl1e AC.

6) Hatizure O0,0,, eciii paguychl OKpyKHOCTeH paBHEL 5 1 17, a AC=16.

10.17.2. OxpyxHocTU ¢ neHTpamMu O; U O, pasHBIX paJuyCcoB Iepece-
KaloTcsa B ToukaXx P u Q. Xopzaa PM 6Gonblieil OKPY:KHOCTHU IepeceKaeT
MEHBIIYIO OKPY>XHOCTB B Touke K, nmpuuém MK =2PK.

a) JlokaxkuTe, 4TO Mpoekuus oTpeska 0,0, Ha mpsAMyio PM B Tpu pasa
MeHblIe PM.

6) Haiigure O, 0,, eciu paguychl OKpy:KHOCTe# paBHbI 13 u 25, a PM =
=30.

10.18.1. Ha puaronHanax TpameLuy KakK Ha AuameTpax IIOCTPOEHEBI
OKPY>KHOCTH.

a) JlokaxuTe, 94TO UX 0OIIas XopAa MepIeHJUKY/IIpHA OCHOBAHUAM
Tpanenuu.

6) HatizuTe AMHY 3TOM XOPZABL, €CJIM OCHOBAHUSA TPAMEIUU PAaBHHI 1 U
11, a guaroHamu — 6 u 8.

10.18.2. Ha auaroHanax Tpamneluuy Kak Ha AuaMeTpax IIOCTPOEHEI
OKPY>KHOCTH.

a) JlokaxkuTe, 4TO OOIIass XOpAa 3TUX OKPYKHOCTEN JETUTCS TTOMOIaM
cpeZHel TUHUEN Tparnenuu.

6) HailiguTe oCHOBaHUsA TpAaIel[UU, €CJIU €€ AUaroHaIu MepHeHIuKY-
JIApHBL, paBHBI 10 U 24, a paccTosHUe MeXZAy LeHTpaMH OKpY:KHOcCTel
pasHo 1.

10.19.1. /IBe paBHBIE OKPYKHOCTHU C LeHTpaMu O; u O, IepeceKarTca
B Toukax M u N. Jlyuu O;M u O;N BTOPUYHO IlepeCceKarT OKPY>KHOCTb
¢ uyeHtpoM O, B ToOuKax A U B COOTBETCTBEHHO, ITpU4éM M — cepejrHa
0,A.

a) Jokaxxute, 4yTo TOUKU A, B u O, jiexxaT Ha OJHOM IPAMOH.

6) OKpYXHOCTH TlepecekaroT oTpe3ok O; 0, B Toukax C u D. Haiigute
oTHouIeHue oTpeska CD K paguycy OKpY>KHOCTEH.

10.19.2. [lan®l Be paBHBIE OKPY>KHOCTH C LieHTpaMmu O; u O,, niepece-
karomyecs B Toukax P u Q. Otpe3ok 0,0, AeIuTcsa 3STUMU OKPY>XHOCTAMU
Ha Tpu paBHble 4acTu. Jlyun O,P u O,Q BTOPHUYHO IE€peceKaloT OKPYX-
HOCTB € LIeHTpoM O, B Toukax C U D COOTBETCTBEHHO.
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a) Jlokaxxure, 4To OTpe30K O, P B ueThipe pasa 6onble oTpeska CP.
6) B kakoM oTHomeHUH OTpe3oK O, 0, Aenutcs npsamou CD?

10.20.1. aHa Tpanenusa ¢ ocHoBaHUAMU AD u BC. OKpyXHOCTH, IIO-
CTpOeHHBIe Ha 60KOBBIX cTopoHax AB u CD Kak Ha AuaMeTpax, llepeceka-
10TCA B TouKax M u N.

a) Joxaxure, uro MN 1 AD.

6) Hatizutre MN, eciu G0OKOBBIE CTOPOHBI Tpameluy paBHB 12 u 16,
a cyMMa TIpOeKIIUii AnaroHaiei Ha 6osbliee OCHOBaHMe paBHa 20.

10.20.2. [ana Tpaneuusa KLMN c ocHoBanuaMu KN u LM. OKpy>XHO-
CTH, TIOCTPOEHHbIE Ha 6OKOBHIX cTopoHax KL u MN Kak Ha JuaMeTpax,
IepeceKarTcsa B TOYkKax A U B.

a) JlokaxkuTte, 4TO CpefHAA JUHUA Tpalleluu JeXXUT Ha cepeJrHHOM
NepIeHAUKY/IAPE K OTpe3Ky AB.

6) Haiigute AB, eciu 60KOBbIe CTOPOHHBI Tpaleluy paBHB 26 u 28,
a cpeAHAsA IVHUA Tpalelluu paBHa 15.

10.21.1. Otpe3ok AB — suaMeTp OKPY>KHOCTH ¢ LieHTpoM O. Bropaa
OKPY>KHOCTb C IIEHTPOM B TOUKe B mepecekaeTcs ¢ IEPBOI OKPYKHOCTBIO
B Toukax C u D. KacarenbHas, npoBeZi€HHasA B Touke C K IIEPBOU OKPYX-
HOCTH, BTOPUYHO IIepeceKaeT BTOPYIO OKPY>KHOCTb B TOUKe P.

a) Jlokaxxure, uTo TpeyronbHUKu AOC u CBP 1of0OHBI.

6) Hatigute AP, eciu BC=15 u PC =24.

10.21.2. Otpe3ok KL — guaMeTp OKPY>KHOCTHU ¢ LieHTpoM O. Bropaa
OKPY>KHOCTb C LIEHTPOM B TOUKe L IepeceKaeTcs ¢ IEPBOI OKPYKHOCTBIO
B Toukax P u Q. KacarenbHas, mpoBeZi€HHAsA B TOUKe P K epBOY OKpyX-
HOCTH, BTOPUYHO IlepeceKaeT BTOPYIO OKPY>KHOCTb B TOUKe M.

a) Jokaxure, yTo TpeyroabHUKU KOP u PLM mozo6HBHI.

6) HatizuTe mwromans TpeyronbHuka KPM, eciu KP=10 u PL=5.

10.22.1. Touka M — cepejyiHa TUIIOTeHY3bl AB IIpAMOYTOJIBHOI'O Tpe-
yronsHUKa ABC. Okoio TpeyroaibHUKOB ACM 1 BCM onucaHbl OKPYKHO-
ctu ¢ HeHTpamu O, u O, COOTBETCTBEHHO.

a) Jokaxure, 4To TpeyroabHUK O, MO, IpAMOYTOIbHBIN.

6) Haiizure paccTosiHMe MeXIy IeHTpaMu OKpY:KHocTel, eciu AC =
=72, BC=96.

10.22.2. Touka M — cepepuHa kareTa BC nIpsAMOYTroOIbHOTO TPEYTOlb-
HUKa ABC c ipaMeIM yriioM npy BepuirHe C. OK0I0 TpeyroibHUKoB ACM
U ABM omnucaHbl OKPY>KHOCTHU ¢ LieHTpaMu O; U O, COOTBETCTBEHHO, P —
cepenuHa orpe3ka BM.

a) Jokaxwure, yto LP0,0, = ZLAMC.

6) Haiizure paccTosiHMe MeXIY LEeHTpaMUu OKpY:KHocTel, eciu AC =

=22, BC=42.



§ 11. OkpyXHOCTHU, CBSI3aHHBIE C TPEYTrOJIbHUKOM
U 4eTBhIPEXYTrOJIbHUKOM

Pemrenue 3agaun 11 U3 AMArHOCTHYECKOH PabOTHI

11. HatizuTe paguychl BIMCAaHHOU M OMHUCAHHON OKpYKHOCTeU Tpe-
YTOJIbHUKA CO cTOpoHaMu 13, 13, 24 u paccTOAHUE MEXAy LeHTpamMu
STHX OKPYKHOCTe.

Omeem: 16,9; 2,4; 14,3.

PemeHue. Ilycte CD— BBICOTA paBHOOEAPEHHOTO TPEYTONbHUKA
ABC co cropoHamu AC =BC =13 u AB=24, O — 11eHTp ero on1caHHO!
OKPY’KHOCTH pazuyca R, Q — IeHTp BIIMCAHHOU OKPYXHOCTU pajuyca r.
W3 npamMoyronbHOro TpeyronbHuka ACD HaxoAauM, 4To

CD = v/AC?—AD? = \/132—122 =5, sin ZCAD = % - 1%
IIo TeopemMe cUHYCOB

_ BC 13
~ 2sin/BAC — 5 =16,9.

Z-E

Pasyyc oKpy»KHOCTH, BIIMCAHHOH B TPEYT'OJIbHUK, PaBeH IUIOLaAU Tpe-
YTONBHUKA, AeJEHHON Ha ero IolIylepuMeTp, I03TOMY

. Sansc __ AD-CD _ 12-5 — 924
"=AC+AD ~ AC+AD ~ 13+12 =™

C
B A

D

3ameTuM, uTo yron CAD MeHbIle 45°, Tak KaK ero TaHTeHC MeHbIire 1

(tg LCAD = % = % < 1), 3HaumT, yron BCA Tyno#, mostomy Touku O u Q
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JieXkaT II0 pa3Hble CTOPOHEI OT IIpsAMoi AB. CiiezoBaTebHO,

0Q=0C—-CQ=0C—(CD—QD)=R—(CD—r) =
=16,9-(5-2,4) =14,3. <

* ok ok

B 3TOM paszesie MBI pacCMOTPUM MeTOZBI HAXOXKAEeHUs PaJUyCcOB OIU-
CaHHOU, BIIMICAHHOM U BHEBIMCAHHBIX OKPY>KHOCTEl TPEYTONbHUKA, a TaK-
JKe 33/1a4¥, CBS3aHHbIE C BIVICAHHBIMHU U ONMHCAHHBIMU YETHIPEXYTOMbHU-
KaMH.

VI3BeCTHO, YTO OKOJIO KQ)XX/JOT'0 TPEYTOMbHUKA MOXXHO OITUCATh OKPYX-
HOCTb, Y IIPUTOM TOJIBKO OZHY. LIeHTp OIMCcaHHOU OKPY>KHOCTH TPEYToJb-
HUKa — TOYKa MepeceyeHus CepeANHHBIX TEePIIEHANKYIAPOB K €T0 CTOPO-
HaM. L[eHTp OKpY>KHOCTH, OITMCAHHON OKOJIO IIPSIMOYTOIBHOTO TPEYTOJb-
HUKa, — CepeArHa TUIOTEHY3bI, IIEHTP OKPY>KHOCTH OCTPOYTOIBHOTO Tpe-
YTONMbHUKA PACHONIOXKEH BHYTPU TPEYToNbHUKA, LIEHTP OIMCAHHOMN OKPYK-
HOCTU TYTIOYTOJIBHOT'O TPEYTOJbHUKA — BHE TPEYroJbHUKA. Bo MHOrux
CJIy4asx paguyc R onmucaHHOM OKPY:KHOCTU TPeyrolbHHUKA YZ0OHO HAxo-

JUTBb C IIOMOIIBIO TEOpEMBI CUHYCOB: R = Ije a — CTOpoHa Tpe-

2sina’
VTONBHUKA, a 0 — YTOJI, IPOTHUBOJIEKAIIUM 3TOU CTOPOHE.
Mpumep 1. Haiigute paguyc OKPY>KHOCTH, OMMCAHHOUW OKOJIO Tpe-

YTOJMIBHUKA CO CTOPOHAMU a, b U b.
b2
\ 4b? —a?
PemeHue. Ilepsvlii cnocob. Ilycte D — cepeguHa ocHoBauus BC

paBHOGezipeHHOTO TpeyronbHUKa ABC co cropoHamu AB = AC =b u
BC =a. V13 npaAMOyTonbpHOro TpeyroabHuka ADB HaxoquMm, 4To

Omsem:

_BD _ a
cos ZABD = A8 =~ 2%

Torza

2
sin /ABC = sin/ABD = y/1—cos? ZABD = {/1— %.

CnezoBaTeslbHO, €cIu R — paguyc OKpPY:KHOCTH, OIKMCAHHOM OKOJIO Tpe-
yronsHuka ABC, TO

AC b b*

R = - = == .
2sinZAB
sin C 2\/1 B :bzz \/4b2 — a2
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Bmopoil cnocob. TIpomomxkuMm BbICOTY AD [0 IepecevyeHus C OIU-
CaHHOM OKpYKHOCTbhIO TpeyronbHuka ABC B Touke E. Torma AE — aua-
MeTp OKpy:kHOcTH, ZABE =90°, a BD — BBICOTa IIPAMOYT'OJIBHOTO Tpe-
yronbHUKa ABE, mpoBef€éHHad U3 BEPUIMHBI NPAMOIO yIVIa, MTO3TOMY
BD*=AD-DE, wmm

@ _ C(op_Jr2_ 2
£ oo (a2

N
()

A
a a
2 2
D
E
b2
W3 5TOro ypaBHeHUA HaXOAUM, YTO R= ——. <

v/ 4b? —a?
IIpumep 2. Halizute pazuyc OKpPYKHOCTH, OIHCAHHOM OKOJO Tpe-
YTOJIbHUKA CO cTOpoHamu 13, 14, 15. ‘

Omeem: 6—85

PemeHnue. [lycth a—yron, IpOTUBOIEXKAIINN
cTropoHe, paBHott 15. Torza u3 TeopeMbl KOCHUHYCOB T10-
JydyaeM
coty = 169+196 — 225 _ i'
2-13-14 13
CnezoBaTeslbHO, €CIU R — paziuyc OKpy>XHOCTH, OIIMCAaHHOM OKOJIO JaHHO-

T'O TPEYT'OJIbHUKA, TO

15 15 15 65
R_Zsina_ 5 2_22_8' <
1-(35) 13

VI3BeCcTHO TakKe, 4TO B JII0GOI TPEyroIbHUK MOXXHO BIIMICATh OKPYX-
HOCTb, ¥ IIPUTOM TOJIBKO OJHY. BUCCEKTPUCH TPEeyToIbHUKA [TePECEeKaI0T-
cs B OZHOHM TouKe. JTa TOYKA PaBHOYZAaJeHA OT CTOPOH TPEYT'ONbHUKA,
[I0O3TOMY OHA U €CTh LIeHTP BIMCAHHON OKPY>KHOCTH TPEYTONbHUKA.
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BHCCEeKTPUCH IBYX BHEIIHUX U TPETHETO BHYTPEHHETO YIJIOB TPEYTONIb-
HUKa TaKXe IepeceKaroTcsA B OZHOU TOYKe. DTa TOYKA PaBHOyZAajIeHa OT
CTOPOH 3TUX YIJIOB, [TI0O3TOMY OHa — LIEHTP OKPY:KHOCTH, Kacarouleicsa of-
HOM CTOPOHBI TPEYTOJIbHUKA U ITPOAOIKEHUH ZIBYX IPYTHX €TI0 CTOPOH, T. €.
LIEHTP BHEBIIMICAHHOM OKPY>KHOCTU TPEYTOJbHUKA. Y KaXKJOr'0 TPEYLOyb-
HUKAa €CTh TPU BHEBITUCAHHBIX OKPY>KHOCTH.

JlokaxxeM /1Ba BaXXHBIX $aKTa, CBA3AHHBIX C BIINCAHHOM 1 BHEBITHCAH-
HOU OKPYKHOCTSIMU TPEYTOIbHUKA.

YrBepakgenue 1. Ecau enucaHHas OKPYICHOCMb KACAeMCcsi CMOPOHbL
AB mpeyzonvHuka ABC & mouke M, mo AM =p — a, 20e p — noaynepu-
memp mpeyzonvHuka ABC, a a=BC.

JokxasaTenbcTsBo. O6o3Hauum AC = b, A
AB =c. Ilyctb K u L — TOYKM KacaHWA BIIMCaAH-
. K
HOU OKPY>KHOCTHU co ctopoHamu AC u BC cootBeT- M
cTBeHHO. Torza
a=BC=BL+LC=BM+CK = 2 i e
= (AB—AM)+ (AC—-AK) =
=(c—AM)+ (b—AM) =b+c—2AM,
OTKyaaAM:H%:p—a. O

YrBepxkzgeHue 2. Ecau okpywcHocms kacaemcsi cmopoHst BC mpe-
yeonvHuka ABC, npodosceHusi cmopoHsl AB 8 mouke N u npoodoiyceHus
cmopoHbt AC, mo AN = p, 20e p — nostynepumemp mpeyeoibHUKA.

JoxkasaTeanbcTBO. Ob6o3Hauum BC = a,
AC =b, AB=c. IlycTb OKPY’KHOCTb KacaeTcs CTOPO-
Hel BC B Touke P, a npogomkeHua cTopoHsl AC —B
Touke Q. Toraa

2p = AB+BC+AC = AB+(BP+CP)+AC =
=AB+(BN+CQ)+AC =
= (AB+BN)+ (CQ+ AC) = AN + AQ = 2AN,

oTkyza AN =p. |

[Tpu BBIMKCIEHUM PaAWyCOB BIMCAHHON U BHEBIMCAHHOIN OKPYXKHO-

CTell mose3Hsl TaKke ceAyouye GopMyIIB A1 IUIOMALN TPEYTOIbHUKA.

YrBepikaenue. Eciu p — nosynepumemp mpeyzonbHUKd, I — paduyc
€20 8NUCAHHOIU OKPYJICHOCMU, A T, — PAOUYC 8HEBNUCAHHOL OKPYHCHOCTML,
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Kacaroweticst CmopoMbl, pasHoll a, mo

S=pr, €
S=(p-ar,. (2)

Joxa3aTtenbcTBO dopmyssl (1) usnaraercs B yuebHuke. JJokaxxem ¢dop-
myny (2).

JokaszaTenscTsBo. Obo3HaunMm BC =a, AC =b, AB =c. Ilyctb
O, — LIeHTp BHEBIIMCAHHOM OKPYXHOCTH TpeyroabHuka ABC, Kacatomei-
cs ctopoHbl BC, P, N 1 Q—TOYKU KacaHUs 3TOH
OKPY>KHOCTH €O CTOPOHOU BC U IpOAOIKEHUAMU CTO-
poH AB u AC COOTBETCTBEHHO. Torza

S =Sansc = SAAOGB +SAAOGC - SABOGC =
1 1 1
= EAB-OaN—I— EAC-OaQ— EBC-OaP =

1 1 1
=57, + Ebra— 50l =
c+b—a
= = (p—ar,. O

PaccMOTpyUM Ha TpUMepax HECKOIBKO CIIOCO6OB
HaXOX/IEHUS PaJIMyCOB BIIMCAHHBIX 1 BHEBIHUCAHHBIX
OKPY’KHOCTEH TPEyTONIbHUKA.

IMpumep 3. CropoHH TpeyronbHUKa paBHH 10, 10, 12. Haiizure pa-
JUyChl BIIMCAaHHON U BHEBIIMCAHHBIX OKPYKHOCTEN.

Omsem: 3; 12; 8; 8.

PemeHue. IlycTh r — paguyc BIMCAHHON OKPYXHOCTU TPEYyTOJIb-
Huka ABC (AC=BC=10, AB=12), r., r, U r, — pafuycbl BHEBIMCAHHBIX
OKpY»KHOCTeM, Kacarmuxcs cTopoH AB, AC u BC cooTBeTcTBeHHO, O,, O,
u O, — UX LEeHTPEHL, S — IIoIaAb TpeyroibHuka ABC, p — ero noiymnepu-
MeTp.

IMepsslil cnocob. Bocmonb3yemcs: u3BecTHOU ¢dopmynoit S = pr. Ilo-
ckonbKy BeIcoTa CK TpeyrosbHuka ABC paBHa 8, To S = 48. Cieznosa-
TeJIbHO,

_S_438_
r= =16 3.

Ecin okpy>XHOCTB ¢ 1jeHTpoM O, KacaeTca IMPOAOKEHNUA CTOPOHEL BC

B Touke M, To u3 nozpobus TpeyronbHukoB CMO, u CKB HaxoguM, 4TO

BC+BM _ o BC+BK

_ — .M _
r.=O0M =BK- 5 = BK- =02 e

—g.16 _
=6-3 =12.
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O

ITycTb OKPYKHOCTD € LieHTpoM O, KacaeTcs IPOJ0/DKEeHNA CTOPOHBL AB
B Touke F, a npogomxeHud cTopoHsl AC — B Touke E. Ilockonbky CO, —
6uccextpuca yra BCE, a CK — 6ucceKTpuca ero cMexxHoro yria ACB, To
Z£0,CK =90°. IToatomy O,CKF — npsimMoyronbHUK. Cle0BaTeNbHO,

r,=r,=0,F=CK =8.

/“‘ 5

Bmopoil cnoco6 (BbUKCIEHWE PaZUyCOB BHEBIIMCAHHBIX OKPY:KHOC-

e
By

Teit). [IpumeHUM bopmyny 1, = pSTa' B namewm ciyvae

S __48 i, . _.__ S __48 _
p—c 16-12 = == 3737 16-10

"= 8.

Tpemuii cnoco6 (BerumcieHue r u r,). [lockonbky AO — buccekTpuca
TpeyronbHuka AKC, TO

OK _AK _ 6

_6 _3
OoC “AC 10 5

>



112 §11. OKpy:XHOCTH, CBSI3aHHBIE C TPEYTOIBHUKOM U Y€TBIPEXYTOIBHUKOM

a Tak kak OK =r, noimy4aeM

[Mockonbky AO, — GucceKTprca BHEITHEro yIiia TpeyroabHuka AKC, To

OK _AK _ 6 _3
0C - AC T 10~ 5

Cc

atak kak O.K =r,, TO

HamoMHuM HEKOTOpbIE YTBEPXKACHHA, OTHOCAIIMECA K BIIMCAHHBIX
M OITMCaHHBbIM ‘IeTpréXYFOJIBHI/IKaM.

Teopema 1. /[ mozo umobbl 0KOJIO UeMbIPEXY20NbHUKA MONCHO Obl-
JI0 ONUCAMb OKPYHCHOCMb, He06X00UMO U 00CMAMOUHO, YMobblL Cymma ezo
08yX NPOMUBONONONCHBIX Y208 bbLia pagHa 180°.

Teopema 2. /[ns mozo umobbl 8 8bINYKAbLIL UeMbIPEXY20NbHUK MONCHO
6bLI0 8NUCAMb OKPYHCHOCMB, HE0b6Xx00UMO U AOCMAMOUHO, Umobbl CyMmbl
€20 NPOMUBONONONCHBIX CMOPOH 6bLIL PABHBL.

IMpumep 4. Oxoso 4eTBIpEXyronbHUKa ABCD MOXXHO ONIMCATh OKPYXK-
HocTb. M3BecTHO, uTo AB=3, BC=4, CD =5 u AD = 2. Hatigute AC.

299
11~
Peme Hue. O6o3nauum yron ZABC = a. Torga

AC? = AB*+BC?—2AB-BCcosa = AD?+ CD?—2AD - CD cos(180° — ),

Omsem:
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Win
94+16—2-3-4cosa=4+25+2-2-5cosa.
B
>
T
&
D
U3 3TOTO ypaBHEHUS HAXOAUM, UYTO COS o = —1—11. CremoBaTeIbHO,
2 _ q.4. L 299
AC*=94+16+2-3-4 1= 11 <

IMpumep 5. TlepumeTp paBHOOGEAPEHHON TpaleluH, OIUCAHHON OKO-
JIO OKPY?KHOCTH, paBeH 2p. HaliuTe IpoeKnuio AuaroHa v Tpaneluu Ha
6oJibiliee OCHOBaHME.

Omeem: % p-

Pem e H u e. [Ipoekiysa AUaroHajau paBHOOes-
pPEHHOI Tpamenuu Ha 6GoJblllee OCHOBaHUE paBHa
MOJIyCyMM€e OCHOBAHWH, a T.K. TpAmelus OIHCaH-
Has, TO CyMMa OCHOBaHHWH paBHa cCyMMe GOKOBBIX
cropoH. CiezoBaTelbHO, CyMMa OCHOBAaHUN paBHa MOJIyIlepUMeTpy Tpa-

. 1
TeNH, a HOJTyCyMMa OCHOBaHHUI — YETBEPTH MePUMETPa, T. €. 5 P. <

IloarorosuTesbHBIE 3a4a4U

11.1. BokoBasi CTOpOHa paBHOOEAPEHHOI'O TPEYTOMbHUKA PaBHA 2, YTO
IIpu BepuvHe paBeH 120°. HaliguTe AuamMeTp ONMCAHHOM OKPYKHOCTH.

11.2. TTox xakuM YyIVIOM BUZHA U3 TOYEK OKPY>KHOCTH XOpZa, paBHasd
pazuycy?

11.3. B paBHOGeapeHHOM TpeyronbHuke ABC (AB = BC) mpoBezeHa
BeicoTa CD. Yron BAC paBeH a. Pasuyc oKpy:KHOCTH, ITPOXOZAIIeN yepe3
Touku A, C u D, paBeH R. HalizuTe mwiomaze Tpeyroibauka ABC.

11.4. KaTeTsl IpAMOYTOIBHOIO TPEYTOIbHUKA PaBHHI a U b, a rumote-
Hy3a paBHa c. Haliziute pasuyc BOMCAHHON OKPY>KHOCTH.

11.5. /laH TpeyroJabHUK CO CTOpOHaMu 3, 4 u 5. HaiizuTte paguycel ero
ONMCAHHOM, BIIMCAaHHOU U BHEBIIMCAHHBIX OKPY>KHOCTEI.
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11.6. [lan TpeyroabHUK co cropoHaMmu 13, 13 u 10. HaiizuTte paguyce
ero ONMMUCAaHHOMN, BIMCAHHOMN U BHEBIMCAHHBIX OKPYKHOCTEMN.

11.7. [lan TpeyroibHUK co cTopoHamu 13, 14 u 15. Haiizurte paguycel
ero ONMUCAHHOMW, BIMCAHHOMN U BHEBIMCAHHBIX OKPYKHOCTEMN.

11.8. B paBHOGEJpeHHBIH TPEYTOIBHUK C OCHOBAaHUEM, PABHBIM d, BIIH-
caHa OKPY>XKHOCTb, U K Hel IIpPOBeZleHbl TPU KacaTesbHble TaK, YTO OHU
OTCEKAIOT OT JAHHOT'O TPEYI'OJbHUKA TPU MaJIEHbKUX TPEYTONbHUKA, CYM-
Ma [ePUMETPOB KOTOPHIX paBHA b. HailisuTe GOKOBYIO CTOPOHY ZaHHOTO
TPEyTONbHUKA.

11.9. Ilpoexiya GOKOBOM CTOPOHBI paBHOOEAPEHHOH Tpamenyy Ha
Gosiblllee OCHOBAHWE paBHA A, CPEHSAS JIMHUSA Tpamnelyy paBHa b, a oct-
PHIEl yTON TP OCHOBAaHWM paBeH 45°. HailiguTe pazuyc OKPY>KHOCTH,
OIMCAaHHOM OKOJIO TPaIeIyH.

11.10. OcHoBaHus paBHOOEIPEHHON Tpanenuu paBHbL 9 U 21, a BrICOTa
paBHa 8. HaiiguTe paZuyc OKpyKHOCTH, OIIMCAHHOI OKOJIO Tpalelyy.

TpeHI/IPOBO'{HBIe 3agadyu

11.11. Tpanenua ABCD c ocHoBanuaMu BC =2 u AD =10 TakoBa, 4TO
B He€ MOXXHO BIIMCATh OKPY)KHOCTb U OKOJIO He€ MOXXHO OIIMCATh OKPYXK-
HocTb. OmpezenuTe, r7ie HaXOAUTCA LIeHTP OIMCAHHOM OKPYKHOCTH, T. €.
pacnosoXeH OH BHYTPU Tpalleliuy, WX BHe eé, WIN ke Ha OAHOU U3 CTo-
poH Tpaneruu ABCD. HalifjuTe Takke OTHOIIeHHEe PaZIiyCcOB OMMCAHHOMN
U BIIMICAHHOU OKPY>KHOCTEH.

11.12. B npAMOYTOJIBHOM TPEYroJbHUKe OTHOLIeHNEe pajuyca BIIMCaH-

o o 2 o
HO OKDYXXHOCTH K PaZiMyCy ONMCAHHOM OKPY)KHOCTH PaBHO . HaiizuTe
OCTpHIE YIJIBI TPEYTONbHUKA.

11.13. B mpsAMOyTO/NBbHBIN TpeyronbHUK ABC ¢ yriioMm A, paBHBIM 30°,
BIMICaHa OKPY>XHOCTb pazuyca R. Bropasa okpy:KHOCTb, Jiexalas BHe Tpe-
YTOJMbHUKA, KacaeTcss CTOPOHBI BC U Ipozo/mKeHUH ABYX APYTUX CTOPOH.
Hatizute paccTosiHIe MeXAy LIEHTPaMH 3TUX OKPY>KHOCTEM.

11.14. B tpeyronbHuke PQR yron QRP paBen 60°. Haiigure paccros-
HUe MeX/Jy TOYKaMHU KacaHUA cO CTOPOHOHM QR OKpPYXHOCTH pazuyca 2,
BIIMCAHHOU B TPEYTOJIbHUK, U OKPYKHOCTH paZuyca 3, Kacarolleicsa mpo-
JoJDKeHu ctopoH PQ u PR.

11.15. PaBHOCTOpOHHUM TpeyroabHUK ABC co cTOpoHOU 3 BmucaH
B OKpPY>XHOCTb. Touka D JIeXKUT Ha OKPY:KHOCTHU, IpHU4Y€M xopzaa AD pas-
Ha /3. Haitaure xopast BD u CD.
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11.16. ITycTh O — IEHTpP OKPY>KHOCTH, OIIMCAHHOM OKOJIO TPeyTOIbHU-
ka ABC, ZAOC =60°. Haiigure yron AMC, rae M — IIeHTP OKPY>KHOCTH,
BIMCaHHOU B TpeyronbHUK ABC.

11.17. B tpeyrompuuke ABC u3BectHO, yTo AC =b, ZABC = a. Haii-
JVTe paZlyc OKPYKHOCTH, IIPOXOAALIeli yepe3 IIeHTP BIMCAHHOTO B Tpe-
yronsHUK ABC kpyra u BepmimHbl A u C.

11.18. B oKpyKHOCTHU NpOBeZieHb! Be Xopabl AB=a u AC =b. [lnuHa
ayru AC, He cofepskallell TOYKU B, BABOe 6oJbllle JIUHBEL AyTH AB, He
cozep:xanieit Touku C. Halizute paguyc oKpy>KHOCTH.

11.19. VI3 Toyku M Ha OKpPY>KHOCTU IIPOBEJEHBI TPU XOpAbl: MN =1,
MP =6, MQ =2. Ilpu satom ymisl NMP u PMQ paBabl. Haiigure paguyc
OKPY>KHOCTH.

11.20. Yepes BepuminHsl A U B TpeyronbHuka ABC NIPOXOAUT OKPYX-
HOCTb pajuyca r, nepecekatoias cropony BC B Touke D. Haliaure paguyc
OKPY)KHOCTH, TTpoxoAsAmei yepe3 Touku A, D u C, ectu AB=cu AC=b.

11.21. lleHTp ONMMCAHHOW OKPY)XKHOCTU TPEYTOJIbHHUKA CUMMeTPUYEH
€ro LIeHTPy BIMCAHHON OKPY)XHOCTH OTHOCHUTEJBHO OZHON U3 CTOPOH.
HatiguTe yIiiel TpeyroabHUKA.

11.22. Yron mpu OCHOBaHUU PaBHOOEJPEHHOTO TPEYTOMbHUKA pa-
BeH (. HaliguTe oTHOIIeHNe pazuyca BIIUCAaHHOMN B JaHHBIM TPEeyTONbHUK
OKPY>KHOCTH K PaZIuyCy OIIMCAaHHON OKPY>KHOCTH.

11.23. B TpeyronsHuke ABC ¢ nepuMeTpoM 2p cropoHa AC paBHa a,
ocTpsIii yron ABC paBeH a. BnucaHHasa B TpeyronbHUK ABC OKpPYKHOCTb
¢ neutpom O kacaetcs ctopoHbl BC B Touke K. HatizuTe 1iomanab Tpe-
yronsHuka BOK.

11.24. B TpeyronpHuke ABC ¢ nmepumeTpoM 2p ocTphlil yron BAC pa-
BeH a. OKpY>KHOCTB C LIeHTPOM B Touke O KacaeTca CTOPOHbI BC U IpoJoI-
»keHU cTopoH AB 1 AC B Toukax K u L cooTBeTcTBeHHO. Touka D jexut
BHyTpU oTpe3ka AK, AD =a. Hatizute mwiomazs TpeyroibHuka DOK.

11.25. B TpeyrospHUK BIIMCaHa OKPY:KHOCTb paguyca 4. OzHa u3 CTo-
POH TpeyroJbHUKa pa3fesieHa TOYKOM KacaHWA Ha 4acTu, paBHbIe 6 u 8.
HatiguTe ABe fpyrue CTOPOHBI TPEyTOJbHUKA.

11.26. IIpsamoyronbHBIM TpeyronbHUk ABC paszenéH BeicoTodl CD,
IIpOBeZEHHOU K IUIIOTEHY3€e, Ha ZBa TpeyronbHuka: BCD u ACD. Paauycsl
OKPY’KHOCTEH, BIMCAHHBIX B 3TU TPEYIOJIbHUKH, PaBHH 4 U 3 COOTBeT-
cTBeHHO. HaliiuTe paznyc oKpy>XHOCTH, BIMCAHHOH B TpeyronbHUK ABC.

11.27. K OKpy>XHOCTH, BIINCAHHOH B TPeyroJbHUK CO cTOpoHamu 6, 10
u 12, mpoBezeHa KacaTenbHas, IlepeceKamouas gBe OObIINe CTOPOHBL.
HaliguTe nepuMeTp OTCeYEHHOTO TPeyrolbHUKA.
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11.28. OKpy>XHOCTbh, BIIMCAHHAA B TPEYT'OJIbHUK, TOUKOU KacaHUA Je-
JIUT OJHY U3 CTOPOH Ha OTPe3KH, paBHbIe 3 U 4, a IPOTUBOJIEXKAIIUN 3TON
cTopoHe yroi paBeH 120°. HaliauTe 1TUoma b TpeyroabHUKA.

11.29. Ilycte CD — meauana TpeyroibHuka ABC. OKpYy»XHOCTH, BIIU-
caHHble B TpeyroibHUKU ACD u BCD, kacatotca orpe3ka CD B Toukax M
u N. Hatizute MN, ecntu AC —BC =2.

11.30. Ha ocHoBanuu AB paBHOGepeHHOT0O TpeyroiabHIuKa ABC B3siTa
Touka D, npuuéMm BD — AD = 4. HaliguTe paccToAHHe MeXJy TOYKaMH,
B KOTOPBIX OKPY?KHOCTH, BIIMCaHHbIE B TpeyronbHUku ACD u BCD, kaca-
10TCcA oTpeska CD.

11.31. B ueThipéxyronbHuke MNPQ paclonoXeHbl JBe HellepeceKaro-
urecsa OKpPY>KHOCTH Tak, 4TO OZHA U3 HUX KacaeTcsa cTopoH MN, NP, PQ,
a Zpyrad — ctopoH MN, MQ, PQ. Touku B u A jiekaT COOTBETCTBEHHO Ha
cropoHax MN u PQ, mpu4ém oTpe3oK AB KacaeTcsi 06erX OKPYKHOCTEM.
Hatigure anmuHy cTtopoHsl MQ, eciii NP =b v nepuMeTp YeThIPEXYTONbHU-
ka BAQM 6osnbliie TepuMeTpa YeThIPEXYTONbHIKAa ABNP Ha BEIMYUHY 2.

11.32. Oxoso okpykHOCTU pazuyca R onucas napasnenorpamm. Ilio-
maZb 4eThIPEXYTONbHUKA C BEPIIMHAMM B TOYKaX KacaHUA OKPY:KHOCTHU
U NapasiiesiorpaMMa paBHa S. HaliuTe cTOpoHE TapasuiesorpaMma.

11.33. B ueTnipéxyronsHuke ABCD ctopoHa AB paBHa ctopoHe BC,
auaroHainb AC paBHa cropoHe CD, a ZACB = ZACD. Paguychl OKPYyKHO-
cTel, BIMCaHHBIX B TpeyronbHUKU ACB u ACD, oTHocATcA Kak 3 : 4. Haii-
JVTe OTHOIIEHNe IUIOoaZiell 5STUX TPeyTroJbHUKOB.

11.34. IlepumeTp TpeyronbHrka ABC paBeH 8. B TpeyroJbHUK BllMicaHa
OKPY’KHOCTb, U K Hell IIpoBeZleHa KacaTesbHasd, IlapajllellbHasd CTOPOHE
AB. OTpe3ok 3Tol KacaTelbHOM, 3aKIIOUYEHHBIN Mexay cropoHamu AC
u CB, paBeH 1. Haligure cTopoHy AB.

11.35. Paguyc BnmcaHHOUM B TpeyroibHUK ABC OKpPYKHOCTH paBeH
V3 —1. Yron BAC paseH 60°, a pajiiyc OKpPY>KHOCTH, Kacaroleics CTOpo-
HBl BC 1 npogomxeHuit cropod AB u AC, paseH v/3 + 1. HaiizuTe yrisl
ABC u ACB.

11.36. B nmapamnenorpamme ABCD ocTpeiii yron BAD paBeH a. [TycTb
04, O,, O3, O, — LEHTPHI OKPYKHOCTEH, OIIMCAHHBIX OKOJIO TPEYTOJbHU-
koB DAB, DAC, DBC, ABC cooTBeTCTBEeHHO. HaliinTe oTHOIIIEHNE TLIOIA-
iy 4eTeIpéxyronbHuka 00,050, K IIomaau napauienorpamma ABCD.

11.37. Oxono TpeyronbHruka ABC onucaHa okpykHocTb. Meauana AD
IIpOJIoDKEHA /0 IlepecedeHus ¢ 3TOM OKPYKHOCTbIO B Touke E. I13BecTHO,
yto AB+ AD =DE, Z/BAD =60°, AE = 6. HaliiuTe IUI0omagb TPEYTOIbHU-
ka ABC.
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11.38. B yeTripéxyroabHUK ABCD MOXXHO BIIMCATh ¥ BOKPYT HETO MOX-
HO OIIMCaTh OKPY>KHOCTb. JI[MaroHanu 3TOTO YeTHIPEXYTONbHUKA B3aUMHO
NepleHJUKYAApHbL. Halizute ero Imiomazb, ecou pajuyc OIMCaHHOM
OKpY>KHOCTHU paBeH R u AB=2BC.

11.39. Paguyc OKpYy>KHOCTH, ONKMCAHHOU OKOJIO OCTPOYTOJNBHOI'O Tpe-
yronbHUKa ABC, paBeH 1. V3BecTHO, 4TO Ha 3TOU OKPY>KHOCTU JIEXKUT
LIEHTP ApPYyroil OKPYKHOCTHU, NPOXoAAlIel depe3 BepUIMHBl A, C U TOUKY
IepecevdeHNUA BHICOT TpeyronbHuka ABC. HaliguTe AC.

11.40. Ilog kakuM yIVIOM BUJHA U3 BEPLIMHBI IIPAMOrO yIjla IIPAMO-
YTOJMBHOT'O TPEYroJbHUKA IPOEKIUA BIMCAHHOM OKPY:KHOCTH Ha THUIIO-
TeHy3y?

3aZlayy Ha JJ0Ka3aTeJbCTBO U BbIYHMCJIEHUE

11.41.1. CropoHna BC TpeyronbHuka ABC paBHa 48. OKOJIO TPEYroJb-
HMKa OIlMCaHa OKPYKHOCTb pazuyca 25. M3BecTHO, yTo paguyc OA AeauT
cropoHy BC Ha AiBa paBHBIX OTpe3Ka.

a) Jlokaxurte, 4TO TpeyronbHUK ABC paBHOOEAPEHHEIM.

6) HatiznTe ero 60KOBbIE CTOPOHHI.

11.41.2. Okoso TpeyronpHuka KLM onvcaHa OKpy>XHOCTb ¢ LieHTpoM O.
JuameTp KP nepecekaeT cTopoHy LM B e€ cepeanHe Q, JexXaliei Mexmry
ToukaMu O u P.

a) Jlokaxkure, 4yTO TpeyroabHUK KLM paBHOOGEApPEHHBIN.

6) Hatiaute paauyc, ecmu PQ =18 u KM =40.

11.42.1. [laH TpeyroabHUK CO CTOpPOHaMU 25, 25 u 48.

a) JlokaxuTe, UTO OH TYTIOYT'OJbHBIMN.

6) HatiguTte paccTossHME MeXKIY LIEHTPAMU €ro BITMCAHHOW U OITHCAaH-
HOU OKPY)KHOCTEH.

11.42.2. J/laH TpeyroJbHUK cO cTopoHaMmu 13, 13 u 10.

a) JIoKaXXuTe, 9TO OH OCTPOYTONbHBIN.

6) HaiiguTe paccTosHUE MEX/Y LIEHTPAMH €TI0 BIIMCAHHOM U OMMCaH-
HOU OKPY)KHOCTEH.

11.43.1. Tpanenua ¢ OCHOBaHWAMU 1 M 3 TakoBa, YTO B HEE MOXXHO
BIIMCATh OKPY:KHOCThb Y BOKPYT HEe€ MOXXHO OIIUCATh OKPYKHOCTb.

a) JlokaxuTe, 4TO IIEHTP OIMCAHHOMN OKOJIO Tpalelu{d OKPY:KHOCTHU
PpacIIoNIoKeH BHYTPU TpalelnHu.

6) HaliznTe mromapb Kpyra, OMMCAHHOT'O OKOJIO TPATeIUH.
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11.43.2. Tpanernus, oHO OCHOBaHHE KOTOPOW B 5 pa3 6Gosblile ApyTo-
ro, TAaKOBa, YTO B HE€ MOXKHO BIIMCATh OKPY:KHOCTb U BOKPYT HE€ MOXKHO
OIycaTh OKPY>KHOCTb.

a) JlokaxxyTe, YTO LIEHTP OIMCAHHOM OKOJO Tpameluyu OKPY:KHOCTU
pacIioynioXeH BHe Tpalnelyuu.

6) Hatizute pasuyc OKpPy>KHOCTHU, OIIMCAHHOM OKOJIO Tpareluu, eCIu
MeHbIlee OCHOBaHMe paBHO +/70.

11.44.1. B mapaytenorpamme ABCD c yrioMm A, paBHEIM 60°, IpoBeze-
Ha b6uccekTpuca yia B, nmepecekatomnas cTopoHy CD B Touke M.

a) Jokaxxute, yTo TpeyroabHUK CM paBHOCTOPOHHUU.

6) B TpeyrompHuk BCM BIHcaHa OKPYXHOCTb paauyca +/7. Jpyras
OKPY’KHOCTb BIMcaHa B Tpamneruio ABMD. Haligure paccTosiHue MexXAy
LIEeHTPaMU 3TUX OKPY)KHOCTEMN.

11.44.2. B tpeyronbHuk ABC BIHcaHa OKPY>XHOCTb. BTopad OKpyX-
HOCTb, JIe)Kalllasd BHe TPeyroJbHUKA, KacaeTcsa CTOpPOHB! BC U IIpoJomKe-
HUM ABYX JPYTHUX CTOPOH.

a) JlokaxxuTe, 4YTO pacCTOSHNE MeX/Jy TOUKaMU KacaHUA 3THUX OKPY-
HocTell ¢ nmpsaMoii AB paBHO AjiHe CTOPOHEBI BC.

6) HaiiguTe paccTosiHuE MEXY IIEHTPpaMU OKpYy»KHOCTeH, ecnu ZACB=
=90°, ZBAC =30°, a paguyc MeHbIlIel OKPYKHOCTH paBeH v/ 2.

11.45.1. Jinunsl ctopoH AB, AD, BC u CD BBIITyKJIOTO Ye€TBIPEXYTOb-
HHKa ABCD B yKa3aHHOM IOpsiZiKe 006pa3yioT apupMeTHIeCcKyIo [Iporpec-
CHIO.

a) JlokakuTe, YTO B 3TOT YETHIPEXYTOJBHUK MOXKHO BIIMCATh OKPYXK-
HOCTb.

6) HaiiguTe paguyc 3Toii oKpy:xHOCTH, ecii AB=6, AD =8, BC =10,
CD=12u BD=BC.

11.45.2. OKpy>KHOCTb, BIIMCAHHAA B YETHIPEXYroNbHUK ABCD, KacaeT-
ca ctopoH AD u CD B ux cepeAvHax.

a) JlokaxkuTe, 4yTO JMaroHaau YeThIPEXYTOJIbHUKA ITepIIeHAUKYIAPHEIL.

6) /I3BeCTHO, YTO OKOJIO YETHIPEXYTOJbHUKA MOXKHO OIKCATh OKPYX-
HocTb, AD =56 u BD = 70. HaiiguTe pasguyc OKpy>XHOCTH, BIIMCAaHHOH B
YeThIPEXYTOIbHUK.

11.46.1. B TpeyronbHuk ABC BIMcaHa OKPY»XKHOCTb pajuyca R, kacato-
masca ctopoHsl AC B Touke D, nmpuuém AD =R.

a) Jokaxure, 4TO TpeyroabHUK ABC NpAMOYTONbHBIMH.

6) BrircaHHasi OKPY>KHOCTB KacaeTcst cTopoH AB v BC B Toukax E u F.
Haiiaute nomaas tpeyronbauka BEF, ecniu R=5 u CD =15.
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11.46.2. B TpeyronpHUK ABC BrmcaHa OKpy»KHOCTh pazuyca R, kacaro-
masaca ctopoHsl AC B Touke M, npuuéMm AM =2R u CM =3R.

a) Jokaxure, 4TO TpeyroabHUK ABC TpAMOYTONbHBIH.

6) HatiguTe paccTossHME MEXIY LIEHTPAMU €ro BIIMCAHHOW W OITHCAaH-
HOU OKpPY)KHOCTeH, ecu R=2.

11.47.1. [laH BBIIYKJIBIM 4eTIpEXyronbHUK ABCD co cropoHamMu AB =
=3, BC=CD=5, AD =8 u guaroHainbio AC =7.

a) JlokaxuTe, 4YTO OKOJIO HETO MOXXHO ONMCATh OKPY>KHOCTb.

6) Haiigute guarosans BD.

11.47.2. /laH BBIIYKJIBIA 4eThIpEXyronbHUK ABCD co cropoHamu AB =
=7, BC=25, AD =CD =15 u auarosHanbio AC = 24.

a) JlokaxuTe, YTO OKOJIO HETO MOXXHO ONMCATh OKPY>KHOCTb.

6) Haiigute guarosans BD.

11.48.1. Cropona AC TpeyronbHuKa ABC Gonble cTopoHsl AB. Bru-
caHHasd B TPeYIrOJbHUK OKPYKHOCTb KacaeTca cTOpPoHBl BC B Touke M,
a BHEBIIMCaHHasA — B TO4Ke N.

a) Jokaxwurte, uro MN = AC — AB.

6) HailiguTe paccTosiHUE MEX/Y LIEeHTpaMU OKPY>KHOCTEMN, eCJIU CyMMa
UX paauycos paBHa 24, a MN =10.

11.48.2. OKpy>XHOCTb, BIIMCaHHaA B TpeyrolbHUK KLM, KacaeTcs ero
cTopoHBl KM B Touke A, a BHEBIIMCaHHAasA OKPY:KHOCTb KacaeTcs MPOJoJ-
JKeHUA cTopoHbl KM 3a BepuinHy M B Touke B.

a) Jlokaxxute, uto AB=LM.

6) Haiizure paccTosHUEe MeEXAY LEHTPAMH OKPY:KHOCTEH, eCJd pas-
HOCTb UX paZinycoB paBHa 6, a LM =8.

11.49.1. OKpy:KHOCTb, TIOCTPOEHHAs Ha MeAraHe BM paBHOOeApeHHO-
ro TpeyroiabHuka ABC Kak Ha JuaMeTpe, iepecekaeT ocHoBaHue BC B TOUY-
ke K.

a) Jlokaxkure, 4yTo 0Tpe30oK BK BTpoe 6obiie oTpeska CK.

6) [IycTh yka3aHHas OKPYKHOCTh IlepeceKaeT CTOPOHY AB B Touke N.
Hatigure AB, ecii BK =18 u BN =17.

11.49.2. OKpy>XHOCTD, IOCTPOEHHAs Ha buccekTpuice BL paBHOGeApeH-
Horo TpeyronbHuKa ABC Kak Ha AuameTpe, lepecekaeT ocHoBaHue BC
B Touke P. BoKOBas CTOpOHA TPeyTOIbHUKA BABOE OOJbIIIE er0 OCHOBAHUS.

a) JlokaxuTte, 4TO OTpe30K BP B 1aTh pa3 bosbiie oTpeska CP.

6) IlycTh yKaszaHHasI OKPY:KHOCTD ITepeceKaeT CTOPOHY AB B Touke M.

V15

Haiigute BL, ecniu ML = — -
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11.50.1. JluaroHanu AC u BD BBIIYKJIOrO 4eThIpEXyronbHUKa ABCD
NepIEeHANKYIAPHBI.

a) Jlokaxxute, uto AB%+ CD?=BC?+ AD?.

6) VI3BeCTHO, YTO B 3TOT YETHIPEXYT'OJIBHUK MOXKHO BIIMCATh OKPYX-
HocTh. Hatizute eé paauyc, eciu BC=8, CD =12, ZBAD =150°.

11.50.2. TInomaze yeTbipéxyronbHuka ABCD paBHa IOJIOBHHE IIPOU3-
BeZleHUs ero AuaroHanuei.

a) JlokaxkuTte, YTO JMarHaau 4eThIPEXYTolbHUKA IePIeHAUKYIAPHEL.

6) B ueTrIpéxyrombHUK ABCD MOXXHO BITUCATh U BOKPYT HETO MOXHO
onucaTh OKPY>XHOCTb. HalifuTe ero rouiazb, eciv pafuyc OIMUCAHHOU
OKPY>KHOCTHU paBeH 5 1 AB=2BC.

11.51.1. CTOpOHBI TpeyroJbHHUKa OTHOCATCA Kak 2:3: 3.

a) JlokaxkuTe, YTO TOUKY KacaHUs BIMCAHHOM 1 BHEBIIMCAHHON OKPYX-
HOCTell TPeyroJbHUKA JeNAT ero OGJAbIIYyI0 CTOPOHY HAa TPH PaBHBIX OT-
pe3ka.

6) HaiiguTe OTHOIIEHNE PAaJUYCOB 3TUX OKPYKHOCTEMH.

11.51.2. Touku KacaHUs BIMCAHHOW M BHEBIMCAHHOU OKPY)KHOCTEMN
NIPSAMOYTOJIBHOTO TPEYTONbHUKA JEeJIAT TMIIOTeHy3y Ha TPU PaBHBIX OT-
peska.

a) JlokaxuTe, 4TO pa3HOCTb PAAUyCOB 3TUX OKPYKHOCTel paBHa TUIO-
TeHy3e.

6) Haiizute nmpou3BeAeHNe PaANyCcOB OKPYKHOCTEMN, €CJIN TUIIOTEHY3a
paBHa 3.

11.52.1. K oxpyxHOCTH, BIIUCAaHHO! B kBajApaT ABCD, npoBezieHa Ka-
caTesibHad, Ilepecekaroasa CTopoHsl AB u AD B Toukax M u N coOTBeT-
CTBEHHO.

a) JlokaxuTe, 4TO TepuMeTp TpeyroibHUKa AMN paBeH CTOpPOHE
KBaJipaTa.

6) [Ipsamas MN mnepecekaeT npsamyto CD B Touke P. B KakoM OTHO-
LIeHUM JeIUT cToOpoHy BC mpsamas, npoxofAmas yepes TOUYKy P U LeHTp
OKPY>XHOCTH, eciii AM : MB=1:3?

11.52.2. Yron npu Bepiiute A pomba ABCD paBen 60°. Ilpsimast kaca-
€TCs OKPYKHOCTH, BIIMCAHHOM B poM6, B Touke T U mepeceKaeT CTOPOHEI
AB u AD B Toukax M u N COOTBETCTBEHHO.

a) JlokaxuTe, 4TO ITepuMeTpPHl TpeyronbHUKOB AMT u ANT paBHBI.

6) [Ipambie MN u CD mepeceKaroTcs B TOUKe P. B KAKOM OTHOIIEHUU
JeJIUT CTOpoHy BC npaMas, Npoxozanias yepes TOUYKy P U LIEHTP OKpYX-
HocTH, ecid AN : ND=2:1?
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Pemenue 3aja4¥ 12 U3 JUarHocTU4eCKOil pabOThI

12. Ha npopomxeHuu fuameTpa AB OKpy>KHOCTH OTJIOKEH OTpe30k BC,
paBHbIl guameTpy. [Ipamas, mpoxozsaias yepes3 TouKy C, KacaeTcsa OKPYyXK-
HOCTH B Touke M. HalizuTte miomazas TpeyroabHuka ACM, ecnu pazuyc
OKPY’KHOCTH paBeH R.

Omeem: gRZ V2.
Pem e H u e. [Ilyctb O — ueHTp oKpyxkHOCTU. Torza OM | CM. B nps-

MoyroiabHOM TpeyronbHuke OMC usBecTHO, 4To OM =R u OC = OB +
+BC=R+2R=3R. Torga
OM R

. 1
— 2 2 — 2_p2 — / — 2
CM —\/OC oM —\/9R R? =2RvV2, sinZOCM = 0oC —3R— 3"

CrnezmoBaresbHO,

Saacm = %AC'CM-SinéACM = %-4R-2R\/§-% = %RZ\/Z <

DTOT paszes MOCBALIeH TeopeMe O IPOU3BEeHUU OTPE3KOB IepeceKa-
IOIIUXCS XOPZ, OKPY>XHOCTHU, TEOpPEMe O KacaTeJbHOU U ceKylel, a Takke
BaXXHOMY CJIE[ICTBUIO U3 3TUX TEOPEM.

Teopema. IIpousgedeHuss Ompe3K08 NepeceKarouxcsi Xopo OKPYHCHO-
cmu pagHsl, m. e. ecau xoposvt AB u CD okpyjcHOCMU nepeceKaromcst 8 mou-
ke M, mo AM -MB=CM -MD.

A
D
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Teopema (0 kacaTelqbHOU M cekymiel). Ecau uz mouku, Jexcaujeil
8He OKDYJICHOCMU, Npo8edeHbl K OKPYHCHOCMU KACAMENbHASl U ceKyuds,
mo npouseedeHue 8cell cexywell HA e€ BHEWHIOW UACMb PABHO K8adpa-
my kacamenwbHoll, m.e. ecau mouka M pacnosojceHa 8He OKDYHCHOCML,
npamas, npoxodawasn uepe3 mouky M, kacaemcsi okpyucHocmu 8 mouke C,
a 8mopas NpsAMAast, NpoxooAwas uepe3d mouky M, nepecekaem OKPY#CHOCMb
8 mouxax A u B, mo MC?=MA - MB.

C

VAl ve )

M

CneacrtBue. JInd JaHHOUW TOYKM M, ZaHHOM OKDYKHOCTH W JHOOOM
MpSAMOM, TpoXoZsAllel yepe3 TOuky M U Iepecekaroledl OKpY:KHOCTb
B TOuKax A u B, npousBezienue MA - MB ofHO U TO Ke.

IIpumep 1. PaccTrodgHue oT TOYKU P [0 LeHTpa OKPY>KHOCTH pajuy-
ca 11 paBHO 7. Yepes Touky P mpoBeZieHa xopia, paBHasa 18. Haligure
OTpe3KH, Ha KOTOphIe eJIUTCA XOpZa TOUKOH P.

Omeem: 12 u 6.

Pemenue. Ilyctb O—leHTp OKpyKHOCTU, AB — laHHadA Xopza.
[TpoBeaém auametp CD, cozepxkariuii Touky P (P mexay O u D). O6o-
3HauyuM PB = x. Torza

AP =18—x, DP=0OD-0OP=11-7=4;
PC=0P+0C=7+11=18.

A

U3 TeopeMsl 0 niepecekawiuxcsa xopgax noitydaem AP - PB=PD - PC, unu
(18 =x)x=4-18. VI3 3TOr0 ypaBHEHUA HAXOAUM, yTOo X =12 x=6. <
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IMpumep 2. V3 Touku A, jiexalnell BHE OKPY)XKHOCTH, IPOBEJEHBI
K OKPY>KHOCTH KacaTeJIbHas U CeKylllas. PaccTosgHUe OT TOYKU A 0 TOYKUA
KacaHusA paBHO 16, a paccTogHue OT TOYKU A 0 OAHOU U3 TOYEK Ilepece-
4YeHHUA CeKylllel ¢ OKpYKHOCTbIO paBHO 32. HaliuTte pasuyc OKpy>KHOCTH,
€CJIM pacCTogHUeE OT e€ IeHTpa 0 ceKylleil paBHO 5.

Omeem: 13.

P e m e H u e. [IycTb cexylas nepecexkaeT OKPY>KHOCTb B Toukax Bu C,
a M —touka kacanuda. Torna AM =16, AC =32, AB+ BC =32. I'lo Teo-
peMe o KacaTeJqbHOH U cekymieit AM? = AC - AB, wmu 162 =32(32 — BC).
OTcroga HaxoauMm, uyTo BC = 24.

[Tycts K — npoekiiusa ueHTpa O JaHHOM OKPYXKHOCTU Ha xopzy BC.
Paziuyc OKpy>KHOCTU HaXOAUM I10 TeopeMe ITndaropa us npsMoyroabHOro

tpeyronbuuka OKB: R=0B=1/0K?+BK?=+/25+144=13. <

IMpumep 3. JokaxkuTe, 4TO IpsAMasd, IPOXOAALIAA Yepe3 TOYKU Iepe-
CeyeHUs IBYX OKPY’KHOCTEMH, JEIUT IOMoIaM OOIIIyI0 KacaTeNbHYIO K HUM.

JoxkaszaTenbcTBoO. IlycTb A U B— TOYKM IlepecedeHus ABYX
OKpy:kHOCTel, MN — ob6mias kacatenbHast (M u N — TOYKM KacaHusd),
K — touka nepeceyenus npsambix AB u MN (A mexzay K u B).

.

Torza MK?=KB-KA u NK?>=KB- KA. CiegoBartenbio, MK =NK. O
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IToaroTroBHUTEILHBIE 3a4a4YH

12.1. Touka M BHYTPHU OKPY>KHOCTH JeJUT XOPAY 3TON OKPY>KHOCTH Ha
OTpe3KH, paBHBIe a U b. Uepes Touky M mpoBezeHa xopza AB, fendmasnca
Toukoii M momnosnam. Hatizute AB.

12.2. /lnaroHanu BOMCAHHOTO YeThIpEéxyronbHuKa ABCD IepeceKkaroT-
cs B Touke K. M3BecTHO, uro AB=a, BK =b, AK =c, CD =d. Haiiaute AC.

12.3. VI3 TOYKH, PacIoI0kKEeHHON BHE OKPY>KHOCTH Ha PacCTOSHUM /7
OT IIeHTpa, IPOBeZieHa CeKyllasd, BHYTPEeHHAA YacTh KOTOPOU BIBOE MEHb-
e BHeIIHeM M paBHA paZiuycy OKpPy>XHocTU. Haliiure pasuyc OKpyxX-
HOCTH.

12.4. Yepes Touky M mpoBeZieHs! ABe psAMble. OfiHA U3 HUX KacaeTcd
HEKOTOPOU OKPY>KHOCTHU B TOUKe A, a BTopas IlepeceKaeT 3Ty OKPY>KHOCTb
B Toukax B u C, npuuém BC =7 u BM =9. Hatizute AM.

12.5. 13 Touku A mOpoBeZeHHl /[Ba Jyda, MepeceKaroliye JaHHYI0
OKPY?KHOCTb: OJIMH — B Toukax B u C, apyroii—B Toukax D u E. Us3-
BeCTHO, uTo AB=7, BC=7, AD =10. Hatigure DE.

12.6. Touka M yzajneHa OT LIeHTpa OKPY>KHOCTU pajuyca R Ha paccTo-
sauue d. [IpsMas, npoxoAsmas depe3 TOUKy M, mepecekaeT OKPYKHOCTb
B Toukax A u B. Hatizure npousBegenue AM - BM.

12.7. B xkBagpaT ABCD co CTOPOHOH a BIIMCaHa OKPYKHOCTb, KOTOpas
KacaeTcs cTopoHbI CD B Touke E. Haliziute XopZy, COeAMHAIONUIYIO TOUKH,
B KOTODPBIX OKPYKHOCTB IlepeceKaeTcs ¢ pamoit AE.

12.8. B npamoyrosbHOM TpeyronbHuke ABC yron A npsmoii, kateT AB
paBeH a, paZuyc BIIMCAHHOU OKPY)KHOCTH paBeH r. BnucaHHas OKpyX-
HOCThb Kacaetcs kareta AC B Touke D. Haliure XopZAy, COeIUHSIONIYIO
TOYKU TepecedeHUs: OKPYKHOCTH ¢ mpsAMoit BD.

12.9. Ha 60K0BO#1 CTOpOHE PaBHOOEAPEHHOTO TPEYTOIbHUKA KakK Ha
JiaMeTpe IIOCTPOeHa OKPYKHOCTb, JeJIAIias BTOPYIo O0KOBYIO CTOPOHY Ha
oTpe3kH, paBHble a u b. Halizure ocHOBaHUe TpeyroabHUKA.

12.10. B okpyxxHocTHu ¢ neHTpoMm O IpoBeZeHbl xopabl AB u CD, me-
pecekaruecs B Touke M, npuuém AM =4, MB=1, CM = 2. Haiiaute
yron OMC.

TpeHI/IPOBO'{HBIe 3ajadyu

12.11. B OKpy>KHOCTb BIIMCaH 4YeTBIpEXYrolbHUK ABCD, npuuém AB
ABJIAETCA AUaMeTpPOM OKpyKHocTU. JluaroHanu AC u BD nepecekaroTcsa
B Touke M. M3BecTHO, uTo BC =3, CM = %, a IUIoIa/b TPEyroJIbHUKA
ABC BTpoe 60sbllle TUIOIIAAU TpeyroabHuka ACD. Hatizute AM.
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12.12. Yepes Bepiunel B u C TpeyroabHuka ABC npoBeZieHa OKPYX-
HOCTb, KOTOpas IlepecekaeT CTOpoHy AB B Touke K, a cropoHy AC —
B Touke E. Haiigure AE, 3Has, uro AK =KB=a, /BCK=a, ZCBE =p3.

12.13. OxpyxHOCTBb, IIOCTpOEHHAA Ha cTOpoHe AC TpeyronbHuka ABC
KaK Ha JuaMeTpe, IPOXOAUT Yepes3 cepeAyHy CTOPOHBI BC U mepecekaeT

B Touke D mpojo/KeHue CTOPOHBI AB 3a Touky A, npuuéMm AD = %AB.
Haiizute mnomaas Tpeyronbauka ABC, eciu AC =1.

12.14. Kaxzas u3 60K0BBEIX cTOpOH AB 1 BC paBHOGEAIPEHHOTO Tpe-
yronbHUKa ABC pasjesneHa Ha TPU paBHBIE YacTH, W 4epe3 YeThIpe TOY-
KU JleJIeHUA Ha 3TUX CTOPOHAX NPOBeJeHa OKPYKHOCTb, BbICEKAIOLas Ha
ocHoBaHuu AC xopzay DE. Halizute oTHoIIeHUe IUIoWaZei TpeyroabHU-
KoB ABC u BDE, eciu AB=BC=3 u AC=4.

12.15. OKpY>HOCTb, ZUaMeTp KOTOpoii paBeH v/ 10, IPOXOAUT yepes
coceZiHMe BepUIHHL A U B npamMoyroabHuka ABCD. [InvHa KacaTelabHOM,
npoBeZiéHHOM U3 Touku C K OKPYKHOCTH, paBHa 3, AB=1. Haiigure cTo-
pony BC.

12.16. OKpy>XHOCTb ITPOXOAUT Yepe3 cocefiHue BepmiuHbl M u N mps-
MmoyrombHUKa MNPQ. JlnvuHa KacaTelbHOH, MPOBEAEHHONW M3 TOYKUA Q
K OKPYKHOCTH, paBHa 1, PQ = 2. HaliguTe Iwiomaap IpsSMOYTOJbHUKA
MNPQ, ecu iBaMeTp OKPYKHOCTH paBeH +/5.

12.17. Touku A, B, C, D — niocyiejoBaTe/IbHbIE BEPUIVHBL IPAMOYIOJIb-
HUKa. OKPYKHOCTh ITPOXOAUT UYepe3 BepIINHE A U B 1 KacaeTcsa CTOPOHBI
CD. Yepes BepumHy D mpoBefeHa npAMas, KoTopas KacaeTcs TOH ke
OKPY>KHOCTA B TOuYke E, a 3aTeM IepeceKaeT NPOAOLKEHUE CTOPOHBI
AB B Touke K. HatizuTe miomazap Tpaneuun BCDK, ecau u3BeCcTHO, 4TO
AB=10u KE:KA=3:2.

12.18. HatiguTe pagnyc OKpy»KHOCTH, KOTOpasi BhICEKAeT Ha 06enx CTo-
pOHax yIJia, paBHOTO Q, XOPZHI, paBHBIE A, €CJTU U3BECTHO, UTO PAaCCTOSAHNE
MeXIy OMKauIIMMU KOHIIAMU 3TUX XOpZ PaBHO b.

12.19. CropoHa kBazpaTta ABCD paBHa 1 u ABIAETCA XOPAOH HEKO-
TOPOM OKPY>KHOCTH, IIPUYEM OCTaJbHBIE CTOPOHBI KBaJpaTa JieXaT BHe
9To} okpykHOcTU. KacarenpHada CK, npoBeZiéHHasA U3 BepUInHbL C K 3TOH
’Ke OKPY’KHOCTH, paBHa 2. Haliute AriaMeTp OKPY>KHOCTH.

12.20. B npamoyronpHOM TpeyroiapHuke ABC ¢ katetamu AB = 3
U BC =4 yepes cepeanHel CTOPOH AB 1 AC IpoBeZieHa OKPY»KHOCTD, Kaca-
romasca katera BC. HatizuTte anuHy oTpe3ka runotreHysbl AC, KOTOPBIH
JIEXKUT BHYTPHU 3TON OKPY:KHOCTH.

12.21. B tpeyronpHuke ABC ctopoHa BC paBHa 4, a MeAuaHa, IIpo-
BeZIéHHAsA K 3TOU CTOpOHe, paBHa 3. HalizuTe AJMHY OOLIEH XOPABI ABYX
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OKPY’KHOCTEH, KakZasd U3 KOTOPHIX IIPOXOAUT depe3 TOUKy A U KacaeT-
ca BC, npuuém opHa Kacaetca BC B Touke B, a BTopad — B Touke C.

12.22. OKpy>KHOCTB, IPOXOAAIAA Yyepe3 BeplInHbl B, C u D napanie-
jJorpamma ABCD, kacaeTca npamMoit AD u nepecekaeT npsAmMyto AB B TOY-
Kax B u E. Haiigute AE, eciu AD =4 u CE =5.

12.23. V3 Touku A, HaxozAleHca Ha PACCTOSHUM 5 OT IleHTpa OKPYX-
HOCTH pajuyca 3, mpoBeZieHH! Be cexyiue AKC u ALB, yron Mexzy KOTO-
peivu paBeH 30° (K, C, L, B— TOYKU IlepecedeHus CEKYIIUX C OKPYKHO-
cThi0). Hatigure miomazap TpeyronbHuka AKL, eciu momaab TPeyTroib-
Huka ABC pasHa 10.

12.24. Ha npamoii pacnonoxkeHsl ToUkU A, B, C u D, ciegyromiue ApyT
3a IpyroM B yKa3aHHOM IopsAzke. M3BectHo, yTo BC =3, AB=2CD. Yepes
TO4YKU A 1 C IpoBeZieHa HEKOTOpasi OKPY»KHOCTb, a Yepe3 TOUYku B u D —
apyras. Vix obias xopza nepecekaet oTpe3ok BC B Touke K. Hatizure BK.

12.25. B paBHOGeaperHOM TpeyronbHuKe ABC (AB = AC) mpoBeJeHEI
6uccexktpuckl AD, BE, CF. Haiigute BC, eciv u3BecTHoO, uto AC =1, a Bep-
1IMHA A JIeXKUT Ha OKPY)KHOCTH, ITpoxozsAielt yepe3 Touku D, E u F.

12.26. Okpy:XHOCTh KacaeTcsi CTOpOH AB u AD mpAMOYTONbHUKA
ABCD u mnpoxozut 4depe3 BepunHy C. CropoHy DC oHa IepecekaeT
B Touke N. Haiizute tiomazs tpanenuu ABND, eciu AB=9 u AD =8.

12.27. Ha ozHO# U3 cTOpPOH ymia, paBHoro a (a < 90°), ¢ BepIIUHOMN
B Touke O B3sTHI TOUYKH A U B, npuuém OA =a, OB =b. Haiigure pagu-
yC OKPY»KHOCTH, IIPOXOAAIIel yepe3 TOYkU A U B u kacatouielicsa Apyrou
CTOPOHEI yIVIa.

12.28. Ha katere AC mIpAMOYroabHOrO TpeyroibHuka ABC Kak Ha
JriaMeTpe II0OCTPOeHa OKPY>XHOCTh. OHa IepeceKaeT I'MIoTeHy3y AB B TO4-
ke E. Ha cropoHe BC B3daTa Touka G Tak, 4TO OTpe30K AG Iepeceka-
eT OKPY)KHOCTb B Touke F, mpuuém orpe3ku EF u AC mnapasjenbHbl,
BG=2CG u AC =2+/3. Haiiaure GF.

12.29. B mapasutenorpamme ABCD yron BCD paBen 150°, a cTropoHa
AD paBrHa 8. Haiizute pazuyc OKpPy:KHOCTH, Kacatolleiica npamoit CD
Y NpoXoAdAllel yepe3 BepLIMHY A, a Takke Ilepecekarolleil cTopoHy AD
Ha pacCTOSAHUU 2 OT TOYKHU D.

12.30. OxpyxHOCTb U IIpAMad KacaroTca B Touke M. 13 Toyek A u B

JTOI OKPY>KHOCTHU OIYIEHH! MEPIEHAUKY/ISAPH Ha MPSMYIO, paBHbIE d U b
cooTBeTCcTBEHHO. Haliute paccTosgHue ot Touku M 10 mpsimMoit AB.

12.31. OKpy>XHOCTB, BIMCAHHAA B TpeyroabHUK ABC, fle1uT MeAuaHy
BM na Tpu paBHble yacTu. Haiizute otHouenue BC : CA: AB.
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12.32. [IBe OKpY>KHOCTHU paZilyCcoB R U r IlepeceKaroTca B TOYKax A U B
Y KacaroTca IpaMoli B Toukax C u D cooTBeTcTBeHHO; N — TOYKa Ilepece-
yeHus npameix AB u CD (B mexzay A u N). Haiiaure:

1) paguyc OKpy>KHOCTH, OMUCAaHHON OKOJIO TpeyronbHUukKa ACD;

2) oTHoOIIeHYE BBICOT TpeyroabHUKOB NAC 1 NAD, onyleHHBIX U3 Bep-
UHLL N.

12.33% PaBHOGepeHHas Tpanenusa ¢c ocHoBauusamMu AD u BC (AD > BC)
OIlYiCaHa OKOJIO OKPY>KHOCTH, KOTOpas KacaeTcsa cTOpoHbl CD B Touke M.
Otpe3ok AM mnepecekaeT OKpPYKHOCTb B Touke N. HalizuTte oTHole-
nue AD K BC, ectu AN : NM =k.

12.34* B tpamnenuu ABCD c ocHoBanuamu AD u BC yron A paBeH 45°,
yron D paBeH 60°. Ha AuaroHaifx Tpamnenyuy Kak Ha JuaMeTpax MOCTPO-
€HBI OKPY>KHOCTH, Ilepecekaromeca B Toukax M u N. Xopga MN niepece-
KaeT ocHoBaHue AD B Touke E. Hatizute orHomeHue AE : ED.

3azlayy Ha JJ0Ka3aTeJbCTBO U BbIYHCJIEHUE

12.35.1. Touka M — cepeauHa r'MIIOTeHY3bl AB IIPAMOYT'OJIBHOI'O Tpe-
yronbHuka ABC. Ha orpeske CM Kak Ha AuameTpe IIOCTPO€Ha OKPYX-
HOCTb.

a) Jloka)kuTte, YTO OHA IIPOXOAUT Yepe3 cepeJUHbI KaTeTOoB.

6) AP u BQ — KacaTeJbHbBIE K 3TOU OKPY)XHOCTU (P 1 Q — TOYKH Ka-
canus). Haiizure otHowmeHue AP : BQ, ecmu tg ZABC =2.

12.35.2. Touka M — cepeguna kateta AC IIPAMOYI'OIBHOI'O TPEYTOJb-
Huka ABC. Ha otpe3ke BM kak Ha JuaMeTpe IIOCTPOeHa OKPY>KHOCTb,
nepecekaromias runoTeHysy AB B Touke E, omindHot oT B. KacaTenbHas,
NIpOBeZIEHHAA K OKPY>KHOCTU U3 TOYKU A, ITapayyiebHa BM 1 nepecekaer
B Touke D mpogomxenue kateta BC 3a BeplIuHy B.

a) Joxkaxure, uro LACE = /BAD.

6) HatizuTe ocTpeie yIibl TpeyroabHuKa ABC.

12.36.1. B mpsamoyTonbHOM TpeyronbHuke ABC c runoTteHy3oi AB mpo-
BeZieHbl MeguaHbl AM u BN. Okono 4yeTbIpéxyronbHUKa ABMN MOXHO
OIINICATh OKPY>KHOCT.

a) Jlokaxkure, 4yTO TpeyroabHUK ABC paBHOOEpEHHBIMN.

6) Haiizure pasuyc OKpy>KHOCTH, OITMCAHHOW OKOJIO YeTHIPEXYTONIbHU-
ka ABMN, eciut AB=4+/5.

12.36.2. B npamoyronbHOM TpeyroiabHuKe ABC depes cepeZiHbI TUIIO-
TeHy3bl AB 1 kateTa AC IIpoBeZieHa OKPY>KHOCTb, Kacaromasaca kareta BC
B TOouKe K.

a) Jlokaxkute, uto BK =3CK.
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6) HailiguTe OTpe30K TMIIOTEHY3bl, KOTOPHIN JIEXKUT BHYTPU 3TOH OK-
pyxHocTH, ecnmu AB=50 u BC =40.

12.37.1. Otpesok CD — buccekrpuca TpeyroabHuka ABC. OKpyx-
HOCTB, NpoxozAamas yepe3 Touku C u D, KacaeTca CTOpOHBL AB u me-
pecekaeT ctopoHbl AC u BC B Toukax M 1 N COOTBETCTBEHHO.

a) Joxkaxwute, uro MN || AB.

6) Hatigute MN, eciu AD=2, BD=4u AM=1.

12.37.2. Otpesok CD — buccektpuca TpeyronbHuka ABC. OKpyX-
HOCTb, IpoxofdAmas depe3 Touku C u D, kacaerca cTOpoHBl AB u 1e-
pecekaeT cTopoHbl AC U BC B Toukax M 1 N COOTBETCTBEHHO.

a) Jokaxwure, yuro ZADM = Z/BDN.

6) Hatigute AB, eciu AM =1, CM =3 u BN =2.

12.38.1. 113 Touku A NpoBeZieHHl CEKYIAA U KacaTelbHas K OKPY>XHO-
ctu paguyca R. Ilycte B— Touka KacaHud, a D u C — TO4YKU Iepecede-
HUSA CeKyIlel C OKPY>XHOCTbIO, MpU4éM Touka D jexuT mexay A u C.
N3BecTHO, yTO BD — GuccekTpuca yria B TpeyronpHuka ABC u eé aiuHa
paBHa R.

a) Jokaxxute, 4yTo TpeyroabHUK ABC IPAMOYTONBHBIH.

6) HaiiguTe paccTosiHUE OT TOYKU A J0 IIEHTPa OKPY>KHOCTH.

12.38.2. 113 Touku A mpoBeZieHbl KacaTelbHad U IMepleHJUKyIapHad
el cexyias K OKpy>KHOCTH pazuyca R ¢ nentpom O. IlycTh B — Touka Ka-
caHus, a D u C — TOYKU NlepecevyeHus CeKyllel ¢ OKpPyKHOCTbIO, IPUYEM
D — cepepguna AC.

a) Jlokaxkute, 94To AD = %R.
6) HatizuTe mromas 4eThIpéxyronpbHuka ABOC.

12.39.1. Okono TpeyronpHuKa ABC onuvcaHa OKpy>XHOCTb. KacaTenb-
Had K OKPY>KHOCTH, IIPOXOAAIIAdA Yepe3 TOUKy B, nepecekaer npamyo AC
B Touke M.

a) Jlokaxxure, 4TO TpeyronbHUKU AMB u BMC nogo6HEL.

6) Hatigute otHOomeHue AM : MC, ecii AB:BC=3:2.

12.39.2. Okono TpeyronbHuka KLM omnucaHa OKpyKHOCTb. KacaTtesb-
Has K OKPY»KHOCTH, ITPOXOJAIIas yepe3 ToukKy M, mepecekaeT npsamyro KL
B TOuYKe P.

a) Jokaxurte, uro ZPKM = /PML.

6) Harigute otHomenue PK : KL, eciu MK : ML =3: 4.

12.40.1. OKpy>XHOCTb, IIPOXOAAIIAA Yepe3 BeplIUHLl A, B u C npsamo-
yronbHOM Tpameuuu ABCD c mpsAMBIMU yIJIaMHU IIPU BeplIMHax A u B,
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nepecekaeT oTpe3kud AD u CD COOTBETCTBEHHO B ToUKax M u N, mpuuém
AM:AD=CN:CD=1:3.

a) Jlokaxwurte, yto CD = AD.

6) HaliznTe 1romapb Tpaneyu, eCIv paguyc OKPY>KHOCTH paBeH 3.

12.40.2. OKpy>XHOCTb, IIPOXOAAIIAA Yepe3 BeplunHbl A, C 1 D npsamo-
yronbpHOM Tpameuuu ABCD c ocHoBanusaMmu AD u BC, nepecekaeT MeHb-
Iyro 60KOBYIO CTOPOHY AB B Touke P u kacaeTcs npsamoi BC. V3BecTHO,
yto AD =CD.

a) Jlokaxxure, uro CP — 6uccekTpuca yria ACB.

6) B kakoM OTHOILIEHUU NpsAMas DP JeMuT IUIOMaAb TPAMeLy?

12.41.1. OcHoBaHue U 60KOBasi CTOPOHA PaBHOOEAPEHHOTO TPEYTOJb-
HUKa paBHHI 26 1 38 COOTBETCTBEHHO.

a) JlJokaxxuTe, YTO CpeJHAA IMHUA TPeyTrolbHUKA, IIapajlleibHasd OCHO-
BaHMUIO, llepeceKaeT OKPYKHOCTD, BIIMCAHHYIO B TPEYT'OJIbHUK.

6) HalizuTe AuHY OTpe3Ka 3TOH CcpefHEN JMHUU, 3aKIIOUYEHHOTO
BHYTPHU OKPY:KHOCTH.

12.41.2. OcHOBaHUe paBHOOEJPEHHOI'O TPEYTroMbHUKA paBHO 20, yrou

IIpY BepLIVHe paBeH 2 arctg 15—2

a) JIoKaKuTe, YTO CpeJHSAs IMHUA TPEYTONbHUKA, TTapajiiebHast OCHO-
BaHMUIO, ITepPeCEKAET OKPYKHOCTD, BIIMCAHHYIO B TPEYTOJIbHUK.

6) HatizuTe AiuHy OTpe3Ka 3TOH cpefHel JUHUU, 3aKII0UYEHHOTO
BHYTPH OKPY>KHOCTH.

12.42.1. Ilycts CQ — b6uccekTpuca Tpeyronbarka ABC. KacarenbHas K
OIIMICAaHHOM OKPY>XKHOCTHU TpeyroibHuka ABC, mpoxozauias yepes Touky C,
nepecekaeT NpAMy1o AB B Touke D.

a) Jlokaxkure, 4yTO TpeyroabHUK CDQ paBHOOEAPEHHBIN.

6) Hatigute CD, ecii BQ=a u AQ=>b (a>Db).

12.42.2. KacaTenbHas K ONIMCAaHHON OKPY)KHOCTHU TpeyroiabHuKa KLM,
npoxozAias yepes Touky K, nepecekaet npaMmyro LM B Touke N. Ha cto-
poHe LM B3aTa Touka A, npuuéMm NK = NA.

a) Jlokaxkute, uto KA — 6GurccekTprca TpeyroibHuka KLM.

6) Hatigure LM, eciu KN =8 u KM =2KL.

12.43.1. Xopast AD, BE u CF OKpPY>XHOCTHU JeJAT APYyr Apyra Ha TpHU
paBHEBIE YaCTH.

a) JlokakuTte, YTO 3TU XOPJHl PABHHIL.

6) Haiigure mromans mectuyronbHuka ABCDEF, eciu Touku A, B,
C, D, E u F nociefoBaTe/JbHO PacCIONIOXKEeHbI Ha OKPY>KHOCTH, a pajuyc
OKPY)KHOCTH paBeH 2+/21.
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12.43.2. Xopast AD, BE u CF OKpPYXHOCTHU JeJIAT ApYr Apyra Ha TpU 4a-
CTH, IPUIEM BHYTPEHHUH OTPE30K KXKA0H XOPAHI BABOE 60IbIIIe KXKA0T0
U3 BHEIIHUX.

a) Jloka)kuTte, YTO 3THU XOPZJBl PaBHBHI.

6) HaiiguTte mromags mectuyronbHuka ABCDEF, eciu Touku A, B,
C, D, E u F nociefoBaTe/lbHO PAaCIONIOXKEHBI Ha OKPY>KHOCTHU, a paguyc
OKPY’KHOCTH paBeH v 26.

12.44.1. YeTsipéxyronpHUK ABCD ¢ nepleHANKYIAPHBIMU JUaroHais-
mu AC 1 BD BnucaH B OKPYKHOCTb.

a) Jlokaxkute, 4TO IIpAMas, NMPOXOAAIlas yepe3 TOUKY IepecedeHusd
JyaroHajell 4eTHIPEXYrolbHUKA IepIeHAUKYIAPHO cTopoHe BC, genut
IonosiaM CTopony AD.

6) Hatizure cTOpOHHBI YeThIpéxyrombHUKa ABCD, eciiu U3BECTHO, UTO
AC =84, BD =77, a zuameTp OKPY>XHOCTHU paBeH 85.

12.44.2. Bo BnrcaHHOM 4eTeIpéxyronabHuke ABCD ctoponsl BC u CD
paBHBL JlvaroHanu 4eThIPEXYTOAbHUKA ITepeceKaloTca B Touke K.

a) Jlokaxxute, uto AC - CK = BC2.

6) Haiigure mwromas 4yeThIpéxyroibHUKa ABCD, ey U3BECTHO, YTO
AC=8wu £ZBAD =150°.



§13. Yruib1, cBI3aHHBIE C OKPY:KHOCThIO. MeTo/,
BCIIOMOTaTeJbHON OKPYXHOCTH

Pertenue 3aga4u 13 U3 JUarHOCTUYECKOM PaGOTHI

13. OKpy>XHOCTB S| IIPOXOAUT Yepes3 LEeHTP OKPYKHOCTU S, U Iepece-
KaeT e€ B Toukax A 1 B. Xopza AC OKpYyXKHOCTH S; KacaeTcs OKPY>KHOCTHU
S, B TOUKe A U JEIWUT IepByI0 OKPY:KHOCTh Ha JAYT'HW, TPaZycHbIE Mephl
KOTOPBIX OTHOCATCA Kak 5 : 7. HaiizuTe rpasycHble MepPHL AyT, Ha KOTOpPbIe
OKPY>KHOCTB S, EJTUTCA OKPY>KHOCTBIO S1.

Omeem: 150° 1 210°.

PemeHnue. [lycts O; u O, —I1eHTPHl OKpYy:KHOCTEHN S; U S, COOT-
BeTCcTBeHHO. Torza

_ o 5 N o
£AO,C = 360 537 = 150"

[Mockonbky £Z0,AC =90° (paguyc, MIpOBeAEHHBIN B TOUKY KacaHUs, Iep-
MIeHVKYJIAPeH KacaTeJbHOM), oTpe3ok O,C — AnaMeTp OKPY>XKHOCTH S1,
II03TOMY

1 o
ZA0,C = 5/A0,C = 75",

Torza rpagycHasa Mepa Ayru OKPYKHOCTHU S,, 3aKJII0YEHHON MeXAy CTOpPO-
Hamu yria AO,C, paBHa 75°, a rpafgycHas Mepa Ayru AB OKpPY:KHOCTHU S,
cozieprKalleiicss BHyTPU OKPYKHOCTH S;, paBHa 150°. CieZoBaTenbHO, J0-
MIOJTHUTENbHAA K Hel iyra OKpy»KHOCTHU S, paBHa 360° — 150° =210°. <

* %k

HanomuuM, 4TO yIioBas BeJIMYMHA AyTU — 3TO yIVIOBas BeJIUYHUHA CO-
OTBETCTBYIOIIEro 3TOH Ziyre LeHTPaJlbHOIO yIja.
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BrucaHHEBIN yros paBeH MOJIOBUHE YIVIOBON BeJIMYMHBI COOTBETCTBYIO-
1ero LeHTpaabHoro yra (ayru). OTcioza ciefyeT, YTO BIMCAaHHBIE YIJIB,
Oonyparluyecs Ha OJHY U Ty JKe AyTY, paBHBI, T. €. €CJIA TOYKU A U B jiexxat
Ha OKPY>XHOCTH II0 OZIHY CTOPOHY OT IIpAMOH, cozep:xaieid xopay CD, To
/CAD = ZCBD. Ecnu e TOYKH A U B JIeXXaT Mo pa3Hble CTOPOHHI OT Mps-
Mot CD, To LCAD + ZCBD =180°.

Yron Mexzay KacaTeJbHON U XOpZAoY paBeH Io-

4
JIOBMHE YIJIOBON BEJIWYMHBI AYTU, 3aKII0YEHHON
MeXJy HUMHU, T.e. ec/Id IpAMas KacaeTcs OKpYX-
HOCTH B TOYKe A, TOYKa B JIeXKUT Ha 3TOU IIpA- ¢
Mo, a Touka C — Ha OKpPY:KHOCTH, IIPUYEM Bce
TPU TOYKU PasJW4HBL, TO yIJIOBasd BeJIWMYMHA yT-
Jla BAC paBHa IIOJIOBUHE YIJIOBOM BEMUYUHBI AYTH

AC, 3axI0uéHHON BHYTpH yIvia BAC.
Ipumep 1. JIoKaKWTe, 9TO yroa MEXKAy Iie- A * C

PpeCeKamIIUMUCA XOpJaMUu paBeH IONyCyMMe yrT-

JIOBBIX BEJIMYUH IIPOTHUBOIIOJIOXHEIX AyT, BhICEKA-

€MBIX Ha OKPY>KHOCTU 3TUMHU XOpZAaMY, T. €. €ClIU

xopAbl AB u CD nepecekaroTca B Touke M, jexa-

L€l BHYTPYU OKPYKHOCTH, TO yIJIOBas BEIUYUHA |

kaxzoro us yrmoB AMC u BMD paBHa NOIyCyM-

Me YIVIOBBIX BeJIM4UH Ayr AC 1 BD, 3aKII09€HHBIX B

BHYTPH 3TUX YIJIOB. B

JoxkaszaTenbcTBso. IlycTh ymioBsle BemyuHel Ayr AC u BD,
3aKJIIOYEHHBIX BHYTpU yI10oB AMC u BMD, paBHEL @ U [3 COOTBETCTBEHHO.
[To Teopeme 0 BHEIIHEM yTIJie TPEYTOJIbHUKA

a+f
5

Yrto u Tpe6GOBaIoCh 0Ka3aTh. o

N[

/ZAMC = /MBC+ /ZMCB = ZABC+ 4ZDCB = %—I—

IIpumep 2. JlokaxkuTe, 4TO yroa MEXZAy CEKYIIUMU, IPOBeAEHHBIMU
K OKPY>KHOCTH U3 TOYKY, JiexKallleli BHe OKPY>XHOCTH, PaBeH II0JypPasHOCTH
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VIJIOBBIX BEJIMYUH YT, COAepKAIIUXCA BHYTPU 3TOTO yIVa, T. €. €CIU TOY-
Ka M JIeXXUT BHe OKPY>KHOCTH, OJHA NpsAMad, IpOXOoAAlasd yepes 3Ty TOY-
Ky, IlepeceKaeT OKPY>XHOCTb II0CJI€ZI0OBATEIbHO B TOYKax A U B, a BTopas
npsaMas, Npoxozamas yepe3 Touky M, — B Toukax C u D, To yrinoBas Be-
Ju4urHa yrina BMD paBHa nonypasHOCTH YIVIOBBIX BeJIW4YUH Ayr BD u AC,
3aKII0YEHHBIX BHYTPU 3TOTO yIVIa.

JoxkaszaTenbcTBso. IlycTh ymiossle BenyuHel Ayr AC u BD,
3aKJII0OYEHHBIX BHYTpU yIiioB AMC u BMD, paBHH @ U 3 COOTBETCTBEHHO

(a<p).

[To TeopeMe O BHELIHEM YIJIE TPEYTOJIbHUKA

/BMD = /AMC = /BCD — Z/MBC = /BCD — ZABC = g—% = ﬁ;a.

O

IMpumep 3. KacaTtesnbHasd B TOUKe A K OIMCAaHHON OKPY:KHOCTHU Tpe-

yronpHUKa ABC mepecekaetT npsamyto BC B Touke E; AD — buccekTpuca

TpeyronbHuka ABC. Jlokaxure, 4yTo AE =ED.

JoxkaszaTenbcTBoO. IlycTb Touka E JIeXXUT Ha NPOJODKEHUU

cTopoHbl BC 3a Touky B. IIpuMeHUB TeopeMy 00 yIiie MeXAy KacaTelbHOM
Y XOpZOU U TeopeMy O BHELIHeM yIJie TPeyToAbHUKA, IIOIy4YUM, YTO

/EAD = /EAB+ /BAD = LACB+ £ZDAC = ZEDA.

3HauuT, TpeyroabHUK ADE ABIfeTcs paBHOOEPEeHHBIM, CJIeZl0BATeIbHO,
AE=ED. O
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IIpumep 4. B kpyre nposenu Tpu xopasl AB, BC, CD 1 OTMETWIU UX
cepeauubl M, N u K cooTBeTcTBeHHO. M3BecTHO, yTo ZBMN = a. Haiigu-
Te ZNKC.

Omeem: o wix 180° — a.

Peu e Hue. [lycTh Touku A u D jie3kaT 10 OZHY CTOPOHY OT IPAMOM
BC. Ilockonbky KN u MN — cpefHue JTUHUU TpeyroabHUKOB BCD u CBA,
T0 KN || BD u MN || AC. TloaTomy

/ZNKC = /BDC = /BAC = /BMN = a.

[Tyctb Touku A u D jexxaT 1o pasHble CTOPOHHI OT IpsAMoi BC. Ilo-
ckonmbky KN u MN — cpejHUe JUHUU TpeyroabHUKoB BCD u CBA, TO
KN ||BD u MN || AC. TlosTOMYy

/BMN = /BAC, ZNKC = /BDC.

3Ha4MT,
/BMN + /NKC = /BAC + /BDC = 180°.

CnenoBartesibHO,

/NKC = 180° — /BMN = 180° — a. <

Ecnu npu pa3MbIIUIeHUU HaJ 3aZaueil yZaérca 3aMeTUTh, YTO KaKue-
TO YeThIpe TOYKH JIeXKaT Ha OFZHON OKPYKHOCTH, TO AajJbHEeHIIe paccyxX-
JleHUs CBOZAATCA K U3BECTHBIM CBOMCTBAM YyIVIOB, CBA3aHHBIX C OKPY>KHO-
CTBIO. DTOT MeTOo/; 0OBIYHO HA3hIBAIOT METOZOM BCIIOMOTaTeIbHOM OKPYXK-
HOCTH.

OtMeTuM Hanbosiee U3BECTHBIE YCJIOBUS, IPU KOTOPBIX YETHIPE TOUYKU
JieXxxaT Ha O[HOU OKPY:KHOCTH.

1) MoxxXHO yKa3aTh TOYKY, PAaBHOYZQJIEHHYIO OT pacCMaTpUBaeMBbIX TO-
yek A, B, Cu D.
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2) 13 Touek A u B oTpe3ok CD BuZeH NOZ IIPSAMBIM YIJIOM.

3) U3 Touek A u B, ymexauyx Mo ofHy CTOPOHY OT npsmoit CD, oTpe-
30K CD BUJEeH 10/ OAHUM U TeM K€ YIJIOM.

4) Touku A u B nexxat 110 pa3Hble CTOPOHBI OT IpAMOi CD, U Ipy 3TOM
cymMma yrinoB CAD u CBD paBHa 180°.

5) Touku A u B sexxaT Ha OZHOU CTOPOHE Hepa3BEPHYTOI'O yIvia C Bep-
mmHot O, Touku C u D — Ha fipyroii, u rpu atoM OA-OB=0C-OD.

6) OTpe3ku AB u CD nepecekatoTcs B Touke O, u ipu 3ToM OA - OB =
=0C-0D.

IIpumep 5. U3BecTHO, uTO BM 1 CN — BBICOTHI TpeyroiabHuka ABC,
npu 3ToM MN =10 u BC = 26. HaiizuTe paccTrosiHue Mexay cepeirnHaMu
orpe3koB MN u BC.

Omsem: 12.

Pemenwue. Ilycte P u Q—cepesunbl oTpeskoB BC u MN coot-
BeTCTBeHHO. M3 Touek M u N orpe3ok BC BUJeH IO, NPAMBIM YIJTIOM,
3HAUUT, 3TU TOYKMU JIeXKAT HA OKPYKHOCTU ¢ AuameTpom BC. Touka P —
LIEHTP OKPY:KHOCTH, a Q — cepeauHa xopasl MN, moatomy PQ L MN.

W3 npAMOyToabpHOro TpeyroibHuka PQM HaxoguM, 4To

PQ = y/PM2—QM?2 = /132 — 52 = 12. <

IIpumep 6. OcHoBanwe CD, guaroHanb BD u 6okoBas ctopoHa AD
Tpaneruu ABCD paBHbl p. bokoBas cropona BC paBHa q. Haiiaute aua-
ronaib AC.

Omeem: 1/ 4p? —q>.
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Pemenue. OKpPyXHOCTh C IIEHTPOM B TOouke D U paZuycoM p
npoxoauT yepes Touku A, B u C. Ecu CC; — ayvaMeTp OKPY>KHOCTH, TO
ABCC; — paBHOOeapeHHas Tpamnenus, AC; =BC =q.

IMockonbky ZCAC, =90° (Touka A JIEXXUT Ha OKPYXHOCTH C JUaMeT-
pom CC;),

AC? = CC? - AC? = 4p® — ¢*.

CneznoBaTenbHo, AC = 4/ 4p? — 2. <

IToaroroBUTEIBLHBIE 3aJa4YH

13.1. OKpy’XHOCTb KacaeTcs CTOPOH yIvia C BepLUIMHON A B Toukax B
u C. HaliguTe rpajycHble MepHl AyT, Ha KOTOpPblE OKPYKHOCTH JeIUTCHA
Toukamu B u C, eciu ZBAC =70°.

13.2. ITycts AB u AC — paBHbIe x0pAbl, MAN — KacaTejibHad, rpagyc-
Has Mepa ayru BC, He cozeprkalreii Touku A, paBHa 200°. Hatizure yrist
MAB un NAC.

13.3. TpeyrompHuk ABC paBHOGenpeHHBIH. Paguyc OA OMMCAaHHOTO
kpyra obpasyet ¢ ocHoBanueM AC yron OAC, paubii 20°. Haiigure
yron BAC.

13.4. OKpy>XHOCTb OIlKCaHa OKOJIO PaBHOCTOPOHHEIr'O TPEYrOJbHHUKA
ABC. Ha pyre BC, He cofepxaiiei TOYKy A, pacrosiokeHa Touka M,
Jendias rpaZycHyio Mepy 3Toi Ayru B oTHouleHuH 1:2. Haiizure yriel
TpeyronbHuka AMB.

13.5. Touku A, B, C u D mnocnefoBaTeIbHO PaCIOJIOXKEHBl Ha OKPYX-
HOCTU. M3BeCTHO, 4TO I'pafycHble Mepbl MeHbIuX Ayr AB, BC, CD u AD
oTHocATcA Kak 1:3:5: 6. Halizute yrisl yeTlpéxyronbHruka ABCD.

13.6. OKpyXKHOCTb IPOXOAUT 4Yepe3 BepIIMHbI A U C TpeyroJbHUKA
ABC, nepecekasa cTopoHy AB B Touke E u ctopoHy BC B Touke F. Yron
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AEC B 5 pa3 6onbirie yriia BAF, a yron ABC paBeH 72°. Haliaute paauyc
OKpY»KHOCTH, eciu AC =6.

13.7. VI3 Touku P, pacnonoeHHON BHYTPU OCTPOrO yIJIa C BEpIIHU-
HOH A, OIyIleHH! eplieHAuKyaApsl PC u PB Ha CTOPOHH! yIvia. [13BecTHO,
yto ZCBP =25°. Hatigute yron CAP.

13.8. B okpyxHOCTb BlmcaH npAmMoyroabHUK ABCD, ctopoHa AB Ko-
TOporo paBHa a. 13 koHna K auameTtpa KP, napaielbHOIo CTOpoHe AB,
cropoHa BC BuzHa 1oz ymioM 3. Halizure pasuyc OKpy>KHOCTH.

13.9. B BeIyKJIOM 4eThIpéxyronbHuke ABCD usBecTHO, uTto /BCD =
=80°, ZACB=50° u ZABD =30°. Haiigure yron ADB.

13.10. B BrIyKJIOM YeThIpéXyronbHuKe ABCD usBecTHO, yTo ZACB =
=25°, ZACD =40° u /BAD =115°. Haiigure yron ADB.

13.11. B BrIyKJIOM 4YeThIpEXyTonbHUKE ABCD M3BECTHO, YTO
/ABC =116°, /ADC =64°, ZCAB=35° u /CAD =52°.

HaiizuTe yron Mexay AuaroHaasiMu, onyparomuics Ha CTOpoHy AB.

13.12. B geTripéxyronpHuKe ABCD HM3BECTHO, YTO
/ABD = ZACD = 45°, /BAC =30°, BC=1.

Hatizute AD.
13.13. Bo BnucaHHOM 4eThIpéxyronbHuKe ABCD U3BECTHBI YIVIBL:

/DAB=a, /ABC=p, /BKC=r,

rae K — Touka nepeceueHus guaronaneit. Hatigure yron ACD.

TpeHUpOBOYHBIE 3a/ja4U

13.14. Oxoro TpeyronbHuKa ABC, B KoTopoM BC=a, /B=a, LC =3,
ONMCcaHa OKPYXHOCThb. BruccekTpuca yrma A mepecekaer 3Ty OKPYKHOCTh
B Touke K. Haiigute AK.

13.15. Tpeyronpauku ABC u ADC umeloT obuyio ctopony AC; cTo-
ponsl AD u BC mepecekarorcs B Touke M. Yriel B u D paBHBI 1o 40°.
PaccTosiHue Mexxay BepinnHamu D u B paBHO cTtopoHe AB, ZAMC =70°.
Haiiaute yretl TpeyronbHukoB ABC u ADC.

13.16. BayTpu yria c BepuinHoit O B3ATa HeKoTopas Touka M. JIya OM
obpasyeT coO CTOPOHaMH yIJIa YITIBI, OAWH K3 KOTOPOTO OOJbllle APYroro
Ha 10°; A u B—mpoeKiuu ToOYKu M Ha CTOPOHHI yriia. Haigure yron
Mexay npaMeiMu AB u OM.
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13.17. BepmnHa ymia BequuuHON 70° CIyXUT HayajlaoM Jyda, obpa-
3yromiero ¢ ero cropoHamu ymisl 30° u 40°. I3 HekoTopo# Touku M Ha
STOT JIyd ¥ HA CTOPOHBI yIVIa OIYIIEHBI NEPIeHAUKYIAPHI, OCHOBAHUA
KoTOpbIXx — A, B u C. HaiizuTe ymibl TpeyronbHuka ABC.

13.18. B ocTpoyronbHOM TpeyronbHuke ABC U3 0OCHOBaHUA D BBICOTHI
BD onymeHsl nepnesaukynapsl DM u DN Ha ctopoHbl AB u BC. 3BecT-
Ho, yTo MN =a, BD =b. Hatigure yron ABC.

13.19. Xopza fenuT OKpPYKHOCTb Ha AYTH, IPajyCHble Mephbl KOTOPBIX
oTHocATcA kak 11 :16. Haiizute yron Mexzay KacaTeJbHbIMU, ITPOBEJEH-
HBIMU 4epe3 KOHI[bI 3TOU XOpAHI.

13.20. PaccTosaHue MeXxAy LieHTpaMH HellepeceKarlluXCca OKPY»KHOC-
Tel paBHO d. JIOKQXUTE, YTO TOYKU IepecevyeHus OOUIMX BHEUTHUX Ka-
CaTeJbHBIX C OOIIMMU BHYTPEHHUMH KacaTeJbHBIMU JIeXKaT Ha OZHOM
OKPY’KHOCTH, U HaliiuTe eé pajguyc.

13.21. B TpeyronbHuke ABC mpoBeaeHbl 6uccekTpuckl AD u BE, me-
pecekaromreca B Touke O. MsBecTtHo, uTo OF =1, a BepummHa C JEXUT
Ha OKPY)KHOCTH, IIpoxoZleii yepe3 Touku E, D u O. HaiiguTe cTOpOHBI
U yIiIbl TpeyroiabHuka EDO.

13.22. B TpeyronpHuke ABC yron B mpsaMoOH, BeJW4YMHA yIyia A pas-
Ha a #45°, Touka D — cepeguHa runoreHy3sl. Touka C; cCUMMeTpUYHA
Touke C OTHOCUTEeNbHO npssMoit BD. Hatizure yron AC;B.

13.23. Ha cTtopone AB TpeyronbHuka ABC BO BHEIIHIOIO CTOPOHY IIO-
CTPOEH PaBHOCTOPOHHWMII TpeyroibHUK. HaliiuTe paccTosiHie MEXKIY ero
LIeHTpOM U BepiuHo¥ C, ecnmu AB=cu ZC=120°.

13.24. B ueTbipéxyronbHuke ABCD yrnsl B u D mpamele. /luaroHanb
AC obpasyet co cTopoHOH AB ocTpslii yron 40°, a co cropoHoit AD —
yron 30°. HaliguTe ocTphIil yron Mmexay auaroHansamu AC u BD.

13.25. B mpamoyronbHOM TpeyroiasHuKe ABC yroi Ipu BeplinHe A pa-
BeH 60°, O — cepezyHa rUNoOTeHy3bl AB, P — LIeHTp BIUCAHHOU OKPYX-
HocTu. Hatizute yron POC.

13.26. B nmapasenorpamme ABCD ocTpsiii yroin paBeH a. OKpyXKHOCTb
pazuyca r IpOXOAUT depe3 BeplIUHH A, B, C u nepecekaeT npsameie AD
u CD B Toukax M u N. Haligure miomazap TpeyroabHuka BMN.

13.27. OxpyXHOCTB, NIPOXOAALIasd Yepe3 BeplivHel A, B u C napaiie-
sorpamma ABCD, niepecekaeT npsaMmele AD u CD B Toukax M u N cOOTBeT-
cTBeHHO. Touka M yzaaneHa or BepiuuH B, C u D Ha paccrosaHua 4, 3 u 2
cooTBeTCcTBeHHO. Hanigute MN.

13.28. B OKpy>KHOCTB BIIMCAH YeTHIPEXYTONbHUK ABCD, fruaroHaau Ko-
TOPOI'0 B3aUMHO IIepIIeHAVKYIAPHEI U IlepecekatoTcd B Touke E. [Ipamasd,
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npoxoAmias yepes TouKy E U nepneHAuKynsapHaa k BC, IlepecekaeT CTo-
poHy AD B Touke M. lJokaxure, yto EM — MenuaHa TpeyroasHuka AED,
U HaiiauTe eé qyuny, eciu AB=7, CE=3, ZADB=q.

13.29. Jlan tpeyrosbHUk ABC. VI3 BeplIUHEI A NpOBeAeHA MeAuaHa
AM, a u3 BepmnHbBl B—Meauana BP. V3BecTHO, 4To yroa APB paBeH
yrmy BMA. Kocunyc ymia ACB pasen 0,8 u BP = 1. Hatligure miouazb
TpeyronbHuka ABC.

13.30. B TpeyronpHuke ABC yron ABC paseH a, yroa BCA paseH 2a.
OKpy>KHOCTb, ITpoxozAmaa yepe3 To4Ku A, C U LEHTP OMHCAHHON OKO-
JIo TpeyronbHuKa ABC OKpYKHOCTH, IlepeceKaeT CTOpoHy AB B Touke M.
Hatizute otHolieHue AM K AB.

13.31. Touka E JIeXKUT Ha IIPOAOIKEHUN CTOPOHBI AC paBHOCTOPOH-
Hero TpeyronbHuka ABC 3a Touky C. Touka K — cepeanHa orpeska CE.
[Ipamasd, npoxozdliasa yepes TOUYKy A NepHneHAUuKYIapHO AB, u npamasd,
npoxojAuasn yepe3 ToUKy E nepneHAuKy/IApHO BC, epecekarTcsa B TOY-
ke D. Hatigure yriiel TpeyronbHuka BKD.

13.32. BHe npaBuibHOro TpeyroiabHuka ABC, Ho BHyTpu yriia BAC B34-
Ta Touka M Tak, 4to yroa CMA paseH 30° u yron BMA paBeH a. Haiigure
yron ABM.

13.33. B Tpaneuuu MNPQ (MQ || NP) yron NQM B nBa pa3a MeHbIle
ymia MPN. VI3BeCTHO, 4TO

NP=MP=2 mQ=12

HaiianTe tuiomas Tpamneyu.

13.34. Jlan yrom, paBHblll a. Ha ero 6uccekTpuce B3aTa Touka K; P
u M —upoekuyu K Ha cTopoHH!l ymia. Ha orpeske PM B3dTa TOuka A,
npuuéM KA =a. T[Ipamas, npoxozdiiad yepe3 A nepneHAUKyIsapHo KA, ie-
pecekaeT CTOPOHHI yIvia B Toukax B u C. HaliuTe mwiomazab TpeyroJbHU-
ka BKC.

13.35. Ha GuccekTtpuce yria ¢ BepmuHoi L B3aTa Touka A. Touku K
U M — oCcHOBaHUA NEePIEHANKYIAPOB, OITYIIEHHBIX U3 TOYKU A Ha CTOPO-
HbI yria. Ha otpeske KM B3dara Touka P (KP < PM), u yepe3 Heé mepIieH-
JUKYJIAPHO OTpe3Ky AP npoBefieHa IpAMasd, lepecekaronias npamyno KL
B Touke Q (K mexzay Q u L), a mpamyto ML — B Touke S. VI3BecTHO, 4TO
ZKLM =a, KM =a, QS =b. Haiinute QK.

13.36. B BBIIYKJIOM 4YeTBIpEXyronbHUKe ABCD NpoBeJeHBl JUaroHa-
au AC u BD. V3BectHO, uto AD =2, ZABD = ZACD =90°, a paccros-
HUe MeXJy IleHTpaM{ OKPYKHOCTel, BIIMCAHHBIX B TPeyrolbHUKU ABD
u ACD, paBHO v/2. Haiiaure BC.



140 § 13. YIuIBl, CBA3aHHEIE C OKPY>KHOCTBIO

13.37* B TpeyronbHuKe ABC epleHAUKY/IAp, IPOXOAAIINY Yepes ce-
peAuHy cTOpoHBI AB, nepecekaeT npsamyio AC B Touke M, a nepreHau-
KyJp, IpOXOoZALIMHI yepe3 cepeJUHy CTOPOHBI AC, IepeceKkaeT IpAMYIO
AB B Touke N. M3BecTHO, 4yTo MN = BC u nipaMmada MN neprneHJUKyIApHA
npsaMmoit BC. Haiizute yribl TpeyronbHuka ABC.

13.38% B paBHOCTOpOHHUU TpeyroibHUK ABC BmucaHa INOMYOKPYX-
HOCTh ¢ HeHTpoM O Ha cTopoHe AB. HekoTopasd KacaTelbHas K IIOJIY-
OKPY>KHOCTHU IepecekaeT cTopoHbl BC n AC B Toukax M u N cooTBeT-
CTBEHHO, a MpAMasi, IPOXOoAAlIas yepe3 TOYKU KacaHuda cTopoH BC u AC
C IIOJIyOKPY>KHOCTBIO, IepecekaeT oTpe3ku OM u ON COOTBETCTBEHHO B
Toukax P u Q. Hatizute PQ, eciu MN =2.

3azlauyy Ha JJ0Ka3aTeJbCTBO U BbIYHMCJIEHUE

13.39.1. B OKpy:KHOCTBb BIIMICAH YETHIPEXYTOJIBHUK C TPEMs PaBHBIMHU
CTOPOHaMU.

a) JlokaxxuTe, YTO B 3TOM UETHIPEXYTONbHUKE €CTh ITapaJliebHble CTO-
POHBI.

6) HatizuTre fuaroHamy 4eTHIPEXYTOMBHUKA, €CIIU PAZUYC OKPYKHOCTH
paBeH 25, a Kaxkiad U3 TPEX paBHBIX CTOPOH YeTHIPEXYTroNbHKKA paBHa 30.

13.39.2. B okpyXHOCTb BlMcaHa Tpanenud. bokoBas cTopoHa Tpare-
LY BUZIHA U3 I[EHTPA OKPY)KHOCTH IO/ IPSMBIM YTJIOM.

a) JlokaxxuTe, 4TO BBICOTA TpaIlelluy paBHA eé cpefHel JIMHUMN.

6) HaiizuTe miomazp Tparenuu, ecikd paguyc OKPYKHOCTH paBeH 5, a
TaHTeHC yIyia IpU O60blIleM OCHOBAaHUU paBeH 3.

13.40.1. [aH BBIIYKJIBIM 4eTBIpEXyroabHUK ABCD. l3BecTHO, 4TO
cos LZABC = —cos LADC.

a) JlokaxuTe, 4TO 3TOT YeThIPEXYTOJIbHUK BIMCAHHBIN.

6) Haiizure pasnyc OKpy>KHOCTH, OITMCAHHOW OKOJIO YeTHIPEXYTOIbHU-
Ka, eciu ZACB=30°, BC =6, a BLICOTHI TpeyTroabHUKOB ABD u CBD, mipo-
BeZIEHHBIE U3 BEPIIWHEI B, paBHHL.

13.40.2. [laH BBIIYKJIBIA 4eTBHIpEXYronbHUK ABCD. V3BecTHO, 4TO
cos LZABD =cos ZACD.

a) JlokaxuTe, 4TO 3TOT YeTHIPEXYTOJIbHUK BIMCAHHBIN.

6) HaiiguTe 1wromagps YeThIpéxyronbHuka, eciu ZACB=30°, BD =8,
AD =6, a auaroHasib BD IpoXoAuT dYepes3 cepeJuHy guaroHanu AC.

13.41.1. lnaroHany Tpamneuy nepueH UKy pHbI O0KOBBIM CTOPOHAM.
a) JlokaxuTe, 4TO Tparnenys paBHOOeApeHHas.
6) HalizuTe 1uromazp Tpanelyuu, eciu e€é OCHOBaHUA paBHHBI 10 u 26.
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13.41.2. [lana tpamenuss ABCD c ocHoBanuamu AD u BC, ZABD =
=/ACD.

a) JlokaxuTe, 4TO Tparnenys paBHOOeApeHHas.

6) Haiigure miomags Tpamnenuu, eciu AD =7 u BC=5,a ZACD =60°.

13.42.1. Jan napannenorpamm ABCD. [Ipamaa CD kacaeTcs OKpY>XHO-
CTH, OITMCAHHOM OKOJIO TpeyrosbHuKa ABD.

a) JlokaxxuTte, 4TO AMaroHasb BD paBHa OZHOU U3 CTOPOH IapaJuieso-
rpaMmma.

6) HatiguTe wiomazap mapasienorpamma ABCD, ecivi BD=2u /BCD=
=45°.

13.42.2. Croponel KN u LM Ttpaneuuu KLMN napasienbHbl, IIpAMEIE
LM u MN — kacaTebHbIE K OKPY>KHOCTH, OIIMICAHHOU OKOJIO TPEYTOJIbHU-
ka KLN.

a) Jokaxure, yto TpeyroabHUKU LMN u KLN 1mog00HEIL.

6) HatizuTe twiomazab Tpeyroabuuka KLN, ectu KN =3, a ZLMN =
=120°.

13.43.1. /IBe OKpPY>XHOCTH IlepeceKaroTca B Toukax A U B. Yepes ToU-
Ky B nnpoBezieHa npsMas, nepecekaromas OKpy>KHOCTU B Toukax C u D, je-
JKallUX 0 pa3Hble CTOPOHBI OT npsAMoi AB. KacaTenbHble K 3TUM OKPYX-
HOCTAM B Toukax C u D nepecekaroTca B Touke E.

a) Jlokaxxure, 4yTo YeTHIPEXYTroNbHUK ACED BIMCAHHBIN.

6) Haiizute AE, eciu AB=10, AC=16, AD =15.

13.43.2. [IBe OKpPY>KHOCTU IlepeceKaroTca B Toykax P u Q. Yepes
TouKy Q IIpoBeZieHa NpsMad, lepeceKarolnasd OKPY>KHOCTU B TOYkKax K
U M, nexalyx 1o pasHble CTOPOHBI OT IpsAMoH PQ. KacaTenbHble K 3TUM
OKPY>XHOCTAM B Toukax K u M mepecekaroTcs B TOUKe N.

a) Jokaxwure, yuro /PKM = /PNM.

6) Hatigure PK, eciu PQ=12, PM =9, PN =15.

13.44.1. B ocTpoyronbHOM TpeyronbHuKe ABC 13 BepminH A u C omy-
1eHsl BICOTHL AP 1 CQ Ha ctopoHsl BC u AB.

a) Jokaxute, uro ZBPQ = /BAC.

6) V3BecTHO, UTO IUIOIIAAb TpeyroibHuka ABC paBHa 96, Iiomazb
yeTeIpéxyronbHuKa AQPC paBHa 72, a paZuyc OKPY>KHOCTH, OIIMICAaHHOM

OKoJI0 TpeyronbHuka ABC, paBeH \1/—% Haiigute PQ.
13.44.2. B octpoyronsHOM TpeyroabHuke KLM Ha cropoHsl KM u KL

omnyuieHsl BeICOTEL LE 1 MF.

a) Jokaxwure, yro /LEF = /LMF.

6) HatiguTe mwiomazap dyeThipéxyronbiuka EFLM, eciu LM = 6, 1wio-
maab TpeyronbHuka EKF paBHa 1, a paZiniyc OKpy»KHOCTH, OIIKCAaHHOM OKO-

Jio TpeyronbHuKa KLM, paBeH %
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13.45.1. B TpeyrompHuke ABC u3BecTHO, yT0o ZBAC =60°, ZABC=45°.
ITpogomxeHys BEICOT TpeyrolbHUKa ABC NepeceKaroT OIMCAHHYIO OKOJIO
HEro OKpYy>XHOCTb B Toukax M, N, P.

a) JlokaxxuTte, 4TO TpeyroabHUK MNP npsMOYyTONbHBIN.

6) HatizuTe mwiomags Tpeyronbauka MNP, eciu BC =12.

13.45.2. TIpamele, copepxalye BHICOTHI TpeyroiabHuka ABC, mpose-
JEHHble 13 BepliH A, B u C, BTOPUYHO IlepeceKaroT ONMCAHHYI0 OKO-
JIO HETO OKPYKHOCTBb B To4kax M, N, P cooTBeTcTBeHHO, /BAC =120°,
ZABC=45°.

a) Joxaxure, yutro AM L AP.

6) Hatigure MB, eciin AC =4.

13.46.1. B npsAMOyro/ibHBIN TPeyTONbHUK BIIMCAH KBaApaT Tak, 4TO JBe
ero BepILIMHBI JieXKaT Ha IMIIOTeHy3e, a Be Jpyrrie — Ha KaTeTax.

a) JlokaxuTte, YTO IIEHTP KBaJpara JeXUT Ha OUCCEKTpHce MPSMOTo
yIJIa TPEyTOJIbHUKA.

6) Paguyc OKpy>KHOCTHU, OITUCAHHOU OKOJIO TPEYTOIbHUKA, OTHOCUTCS
K CTOPOHe KBajpaTa Kak 13 : 6. HaiizuTe yribsl TpeyroabHUKA.

13.46.2. Ha rumnoTeHy3se IpAMOYTOJbHOI'O TPeyrolbHUKA Kak Ha CTO-
POHe IIOCTPOEH KBaZpaT BHE TPeyTroJbHUKA.

a) JlokaxxuTe, 4TO LIEHTP KBaZpaTa U LIEHTP OKPYXKHOCTHU, BIIMCAHHOMN
B TPEYT'OJIbHUK, JIeXKaT Ha MIPSAMOMN, IPOXO/Alleli yepe3 BepUINHY IIPAMOIo
yIJla TPeyTOIbHUKA.

6) Halizute paccTossHUE OT IIeHTpa KBaZpara /10 LIeHTpa OKPYXKHOCTH,
BIMCAaHHOU B TPeyrolbHUK, €C/IU paguyc 3TOU OKPY:KHOCTU paBeH 2, a
CTOpoOHa KBazpara pasHa 10.

13.47.1. OxpyxHOCTb ¢ LleHTpoM O, BIIKMCaHHad B TpeyroabHUK ABC,
kacaetcsa cTopoH AB u AC B Toukax M u N cooTBeTCTBeHHO, AH — BBICO-
Ta TpeyronabHuKa. [Ipamele MN u BC nepecekaloTca B Touke K.

a) Jokaxurte, uro ZMKB = /0AH.

6) Hatizute AK, ecnu LZABC=77°, ZACB=17°, a OTpe30K, COeINHSI-
ot Touky H ¢ cepegunoii MN, paseH 8.

13.47.2. B tpeyronpHuke KLM ctopona KM 6onbiie cTopoHH! KL.

a) JIoKaXuTe, YTO YTOJ MEXAY BHICOTON M OHMCCEKTPUCOH, MPOBEJEH-
HBIMU U3 BEPLIUHLI K, paBeH ONypasHOCTU yIiioB L u M.

6) OKpYy>KHOCTb, BIHCAHHasA B TpeyroabHUK KLM, KacaeTcsi CTOpPOH
KL u KM B Toukax A u B cooTBeTCTBEHHO, KH — BBICOTa TPEYI'OJIbHUKA.
[Ipsimele AB u LM mnepecekaroTcs B Touke C. Haliziure paccTosiHUE MEXIY
Toukoi H u cepexnuHoii orpeska AB, ecmu ZKLM =72°, ZKML =12°,
CK=24.
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Pemenuie 3ajauu 14 U3 JuarHocTU4eCKOil paboThI

14. Ha cropoHe AB TpeyronpHuka ABC oTMedeHa Todka D, nmpudém
/BCD = /BAC. U3BecTHO, yTo BC =a, AC =b, AB =c. Hatigute CD.

Omeem: ab ¢

S

P em e H u e. TpeyronbHuku CBD u ABC
OZ0GHEI 1O IBYM yIyiaMm, T. K. ZBCD = /BAC
10 yCJIOBHIO, a yroal Ipu BepuimHe B —
obmuii. 3HAUWUT, COOTBETCTBYIOLINE CTOPO-
Hbl 3THUX TPEYTOJbHUKOB IPOIOPLHAOHANb-

Ch _ BC _
HBI, T.€. 2= = 5. CnemoBarenbHo, CD =
_BC-AC _ab 4 B D A
~ AB T ¢°

B HeEKOTOpBIX, YacTO HENpOCTHIX, 3aJilauax KJIo4deBas WJes COCTOUT
B OTBICKAHUU IapHI IOZOOHBIX TPEYToNIbHUKOB. Kak IIpaBmio, B OZHOM U3
TPEYTONbHUKOB 3TOH Iaphl MO0 ecTh JBa U3BECTHBIX OTPe3Ka, SO0 UX
JIeTKO HaWTH, a B [pyTOM — OZIUH U3BECTHBIN OTpe3oK. VI3 cooTBeTCTBYIO-
11eit TpONOPLUY HaX0AAT HY>KHBIM OTpe3oK.

IIpumep 1. B tpanenuu ABCD MeHbIlIad AuaroHanb BD nepleH uKy-
JisipHa ocHoBaHUAM AD u BC, a cyMMa OCTPBIX YIVIOB IIPH BeplIMHaxX A
u C paBHa 90°. OcHoBanusag AD =a, BC =b. HalizuTte 60KOBBIE CTOPOHBI
Tpamnenuu.

Omseem: \/a(a +b), \/b(a +Db).
PemeHnue. Kaxgwii us ymos BCD u ABD B cymMe ¢ yrioM A
cocrasisger 90°, mostomy ZBCD = ZABD, 3HauuT, TpeyronbHUKU ABD

u DCB 11of06HEI 1o ByM yriaM. Torza % = %.
C b B
D a A

Otcroga HaxoguM, 4To BD = +/BC - AD = v ab. CiiegoBaTebHO,

CD = V/BG2+BD? = \/b2+ab = y/b(a+b),
AB = v/BD?+AD? = Va?+ab = \/a(a+b). <
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IMpumep 2. K oxpyxkHOCTAM pazuycoB r U R (r < R), kacarommmcs
BHEITHUM 00pa3oM, IIpoBeJieHEl 001T1ie BHeIIHNe KacaTeabHble. OfHa U3
HUX KacaeTcs I1epBOi OKPY>KHOCTU B TouKe A, a BTopoil — B Touke B. Ka-
caresibHBIE NepecekatoTcs B Touke O. Hatiaure OA.

2rv/'rR
Omeem: R
—r

Pem e H u e. V3 nenrpa O; nIepBOi OKPY>KHOCTU OIIyCTUM IlepIIeH/ -
kyssp O, F Ha paguyc O,B BTOpO# okpy:kHOCTU. Torza

O,F = 4/0,03 - 0,F2 = /(r + R)2— (R—r)* = 2V/IR.

B
A

v
N

[psimoyronbHele TpeyroabHUKU OAO; u O,FO, mog06HEL, TO3TOMY

OlA _ OzF ro_ R—r
—— == W 5 = .
OA O,F’° OA 24/TR
2r+/rR
CrnegoBartenbHO, OA = % <

IMpumep 3. U3 Touku M, jexaimiell BHe OKPY>KHOCTH, NPOBe/JEHBEI
K 9TOM OKPY>KHOCTH /iBe KacaTejbHble. PaccTognusa oT Touku C, jexalei
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Ha OKPY)KHOCTH, /0 KacaTeJTbHBIX PaBHBI a U b. HaliinTe paccTossHue OT
Touku C 1o mpsiMoii AB, t7ie A u B — Touku KacaHus.

Omsgem: v ab.
Pemenune. Ilycte P, Q, N— OCHOBaHUA IEPIEHJUKYIAPOB, OIy-

LIeHHBIX U3 ToukUu C Ha npamMele MA, MB, AB cooTBeTCTBEHHO. JloKkaxxeM,
9To TpeyronbHUK PCN nogobeH TpeyronbHUKY NCQ.

JeticTBuTenbHO, oTpe3ok AC BUZeH u3 Touek P u N 1oz mpsAMBIM yT-
JIOM. 3HauUT, TOUYKU P u N jexaTr Ha OKPY>KHOCTU ¢ AuameTpoM AC.

Anasiornyso Touku N U Q jiexxaT Ha OKPY>XKHOCTH ¢ ;uaMmeTpoM BC. [To-
atomy ZCPN = ZCAN = ZCAB, a 13 TeopeMHI 00 yIJie MeXAY KacaTelbHOH
U Xopzou ciexayet, yto LZCAB = ZCBQ = ZCNQ, 3nauut, ZCPN = ZCNQ.
Ananornydo ZCNP = /ZCQN.

P

B

3HauuTt, TpeyroabHuku PCN u NCQ mozo6HbI o AByM yriam. Toraa
% = g—f’, noatomy CN2 =CP - CQ = ab. CregoBatensso, CN =+ab. <

IloarorosuTesbHBIE 3a4a4U

14.1. boxoBas CTOpPOHA TpeyroJbHUKA pas/ieleHa Ha IIATh PaBHBIX 4Ya-
CTell; yepe3 TOUKU Jie/IeHUs IIPoBeZleHbl IIpsAMBIe, Ilapajile/ibHble OCHOBA-
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Huto. HaliuTe OTpesku 3THX NIPSAMBIX, 3aKIIOUEHHBIE MEXAY GOKOBBIMU
CTOPOHaMU, eCJIi OCHOBaHUe paBHO 20.

14.2. Touka M pacnonoxeHa Ha OOKOBOHM cTOpoHe AB Tpamenuu
ABCD, npuuyém AM : BM = 2: 1. [Ipamas, npoxozdiaa yepe3 TOUYKy M
MmapaIielbHO OCHOBaHUAM AD u BC, mepecekaeT GOKOBYHO cTOpoHY CD
B Touke N. Hatimute MN, eciu AD =18, BC=6.

14.3. Ha 60xoBbIx cTopoHax AB u CD Tpanenuu ABCD oTMedeHbI TOY-
kd M u N COOTBETCTBEHHO, IPUUEM AM _ DN _

’ MB NC
BC=awu AD =b.

14.4. Ha guaronanax AC u BD tpaneuuu ABCD B3ATHl COOTBETCTBEH-
Ho Touku M u N, npuuém AM : MC =DN : NB=1:4. Haiigutre MN, ecnu
ocHoBaHusa AD =a, BC=b (a>b).

14.5. B npAMOyTOIbHBIN TPeyTroJbHUK ¢ KaTeTaMu 6 1 8 BIIMCaH KBaJ-
paT, UMEIOIIUH ¢ TPeyTrOIbHUKOM 061l TpsiMoii yroi. Haiigure cTOpoHy
KBapara.

%. Hatizute MN, ecnu

14.6. B npamoyronbHOM TpeyroibHuke ABC kateT AB paBeH 21, a ka-
TeT BC paBeH 28. OKpYyKHOCTb, 1IeHTp O KOTOPOM JIEXKUT Ha TUIOTeHYy3e
AC, kacaeTcst 0601x KaTeToB. HaliiuTe pasinyc OKpPy>KHOCTH.

14.7. Touka M ynexuT Ha 60KOBOI cTopoHe AC paBHOOEAPEHHOTO Tpe-
yronbHUKa ABC ¢ ocHoBaHueM BC, npuuém BM = BC. Hatigute MC, eciu
BC=1uAB=2.

14.8. Touka D nexut Ha cropoHe AC TpeyronbHUKa ABC, npudém
/ABD = /BCA. Hatizure otpe3ku AD u DC, eciu AB=2 u AC =4.

14.9. luarosany BEIIYKJIOTO YeThIpEXyronmbHUKa ABCD paBHel 121 18
U nepecekatoTcsd B Touke O. HaliiuTe cTOPOHEI 4eTHIPEXYTONIbHUKA C BEP-
IIMHAMHU B TOYKaX IlepecedyeHusa MeAuaH TpeyroabHukos AOB, BOC, COD
u AOD.

TpeHUpOBOYHBIE 3a/ja4U

14.10. B kpyre mposeZeHbl ABe xXopAbl AB u CD, mepecekaroliyecs
B Touke M; K — TouyKa mepecedeHus: 6GucceKTpucH yriia BMD ¢ xopaon
BD. Hatigute otpe3ku BK u KD, ecntu BD =3, a 1iomaziu TpeyrolbHUKOB
CMB u AMD otHocATcA Kak 1:4.

14.11. B mpsAMOyTO/IbHOM Tpameluy OCHOBaHUA paBHHI 17 u 25, a 60i1b-
mas 60koBasg cTopoHa paBHa 10. Yepes cepeauny M 5TOM CTOPOHBI IIPO-
BeZIéH K Hel NepIeHJUKYIIAP, lepeceKalouil MpoJoKeHre BTOPoi 60-
KOBOI CTOpOHHI B Touke P. Hatizute MP.
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14.12. B Tpaneniuu ABCD pansl ocHoBanusa AD =12 u BC = 8. Ha mpo-
ZOJDKEHUU CTOPOHBI BC OT/IOXKeH 0Tpe30oK CM = 2,4. B KakoM OTHOLIEHUU
npaMad AM penut mwiowaae Tpaneuuu ABCD?

14.13. Yepe3 TouKy NepecedeHuUsA AUaroHajgel Tpalelyy IpoBeJeHa
npsAMasd, napajeabHas ocHOBaHUAM. Halizure fnuHy oTpeska 3TOH IIpsA-
MO, 3aK/IIOYEHHOI'0 BHYTPU Tpallelluy, eCI OCHOBaHUA Tpaleluy paB-
Hbl a U b.

14.14. B yron BOMCaHbI Kacalollyecs BHEITHUM 06pa3oM OKPYKHOCTH
pazuycoB r 1 R (r <R). IlepBas U3 HUX KacaeTcs CTOPOH yIvia B TOUKax A
u B. Haiinute AB.

14.15. OcHOBaHUA Tpalelyu paBHHI a U b. [IpsAMas, mapasieabHasa oc-
HOBAHUAM, pa3bUBaeT Tpalelyio Ha JBe Tpaleluy, IUIOMAAN KOTOPBIX
OTHOCATCA Kak 2 : 3. HaliguTe AnMHY oTpe3ka 3TOM NMPAMOM, 3aKIIIOYEH-
HOI'0 BHYTPU Tpalleliuu.

14.16. OK0/I0 OKPY)XHOCTH OIMCaHa paBHOOeApeHHas Tpamelusa. bo-
KOBas CTOpPOHA Tpallelluy paBHa 4, OTPe30K, COeANHAINUMN TOYKH Kaca-
HUsA G0KOBBIX CTOPOH C OKPY>KHOCTBIO, paBeH 1. Haliiute fuaMeTp OKpyX-
HOCTH.

14.17. B HekOTOpHI! yroj BIKHCaHAa OKPYKHOCTb pajuyca 5. Xopza,
coeJMHAPIAA TOUKU KacaHud, paBHa 8. K OKpy>XHOCTH IIpPOBeZieHBI /jBe
KacaTe/bHbIEe, IapasulesbHble xope. HalijuTe CTOpOHEI ITOy4eHHOU Tpa-
MeluHu.

14.18. PaccrosaHue oT neHTpa O OKPY>XHOCTH, OIIMCAHHOMN OKOJIO Tpe-
yronbHUKa ABC, s0 ctoponsl BC paBHo 1. Haliziute paccTosiHUE OT TOYKHU
repecedyeHus BBICOT 0 BEPIIUHEI A.

14.19. Yepes Touky C IpoBe/ieHbI /iBe MIpsAMbIe, Kacalolluecs 3aaHHON
OKPY’KHOCTH B TOUYKax A u B. Ha Gonbineii u3 ayr AB B3sATa Touka D, 11

kotopoit CD =2 u sin ZACD - sin ZBCD = % HatiguTe paccTosiHUE OT TOY-
ku D po xopzer AB.

14.20. B Tpanenuu ABCD ocHoBanwe AB = a, ocHoBaHue CD =D
(a < b). OkpyXHOCTb, IPOXOZAIIAs Yepe3 BeplHbl A, B u C, Kacaercs
croponsl AD. Haiiaute auaronans AC.

14.21. Touka mepeceyeHUda MeauaH TpeyroabHuka ABC, BepmmnHa A
U cepeJuHBI cTOpoH AB u AC jexxaT Ha OZHOU okpyxHocTu. Haiizute
MeJvaHy, IpOBeAEHHYIO U3 BepUIVHEL A, ecii BC =a.

14.22. /13 BepIUIKUHEI TYIIOrO yIvia A TpeyronbHUKa ABC oOllyllieHa BbICO-
Ta AD. [IpoBeieHa OKPY>XHOCTB C LIEHTPOM B TO4Ke D pazuycoM, paBHBIM
AD. OHa nepecekaeT CTOPOHEHI TpeyronbHuka AB u AC B Toukax M u N co-
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oTBeTCTBeHHO. Hatimure ctopony AC, eciiii U3BeCTHO, 4To AB=c, AM =m
u AN =n.

14.23. B Tpeyronpauke ABC yron C — Tynoii, D — Touka lepecedeHus
npssmoit DB, nepneHAUKYAsApHON K AB, u npsamoii DC, nepieHAuKYIsIpHON
K AC. BricoTa TpeyronbHuKa ADC, TpoBeA€HHasA U3 BeplIuHL C, Iiepece-
KaeT AB B Touke M. M3BecTHO, uTo AM =a, MB =b. Haiiaute AC.

14.24. Yepe3 1IeHTP OKPY:KHOCTH, OIHCAHHOM OKOJIO TPeyroJbHUKA
ABC, IpoBeZieHbI IIPAMEIE, NIepPIIeHANKYIAPHEIe cTopoHaM AC u BC. OTu
npsAMble IlepeceKaroT BbIcOTY CH TpeyroibHUKa WIN €€ MIPOJO/DKEeHUE
B Toukax P u Q. V3BecTHo, uTo CP = p, CQ = q. HalizuTe pasuyc oKpyx-
HOCTH, ONIKCAaHHOM OKOJIO TpeyronbHuka ABC.

14.25. Yepe3 11eHTp O OKPYKHOCTHU, ONIMCAHHOH BOKPYT OCTPOYT'OIbHO-
ro TpeyrojibHuka ABC, IpoBeZieHa NipsAMasd, epleHAuKyaapHas BO u ne-
pecekarolasa oTpe3ok AB B Touke P u mpofo/DkeHue oTpeska BC 3a Tou-
Ky C B Touke Q. Hatizure BP, eciiv u3BecTHO, uTo AB=c, BC=a u BQ=p.

14.26. YeTsIpéxyronpbHuk ABCD BIucaH B OKPY>KHOCTb. /luaro"ans AC
ABJIsIETCS OMCCEKTPUCOU yrma BAD um mepecekaeTcs C AuaroHanbio BD
B Touke K. Haviaute KC, ectu BC=4, a AK =6.

14.27. IlpogomkeHne MeAuaHbl TpeyronbHuka ABC, IpoBeIéHHON U3
BEpLIWHEI A, IlepeceKkaeT ONMCAHHYIO OKOJIO TpeyroabHUKa ABC OKpyX-
HoCTb B Touke D. Hatizute BC, eciu AC=DC=1.

14.28. Paguyc OKpPYy:KHOCTH, OIMCAHHOU OKolO TpeyroabHuka KLM,
paBeH R. Yepe3 BepmuHy L IpoBeAeHa IpsaMas, IE€pIeHAUKY/IApHAA
cTopoHe KM. DTy HmpAMYyIO IlepeceKaloT B TOYKaX A U B cepejuHHBIE
NEePIeHAUKYIAPHL K cTopoHaM KL u LM coOTBeTCTBEHHO. M3BECTHO, 4TO
AL =a. Hatigute BL.

14.29. B oxpyxHOocTU npoBefieHbl AuaMeTp MN u xopzaa AB, napai-
nenpHada auaMmeTpy MN. KacarenbHada K OKPY>XHOCTU B TOouke M mepece-
kaeT npAMble NA u NB COOTBETCTBEHHO B ToukKax P u Q. M3BeCTHO, 4TO
MP =p, MQ=q. Haiigute MN.

14.30. B Ttpaneuuu ABCD c ocHoBanuamu AD u BC puaroHanu AC
u BD mnepecekatorca B Touke E. Bokpyr TpeyronbHuka ECB omnucaHa
OKPY’KHOCTb, a KacaTeJIbHas K 3TON OKPYKHOCTH, IIpOBeIéHHAA B TOUKe E,
nepecekaeT mpsaMyio AD B Touke F TakuM o6pasoM, 4yTo Touku A, D u F
JIeXKaT IOCIe[0BATEIbHO Ha 3TOU MpsaMoii. M3BecTHO, 4To AF =a, AD =b.
Hatizute EF.

14.31% bokoBas cTropoHa AB Tpaneuuu ABCD neprneHAUKY/IApHA OCHO-
BanuaM AD u BC. IIpamas, neprneHAuKyaapHaa cTopoHe CD, nepecekaeT
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cTopoHy AB B Touke M, a ctopoHy CD — B Touke N. M3BeCTHO Takxe,
yto MC =a, BN =b, a paccrosiHue ot Touku D z0 npsamoit MC paBHoO c.
Haiizute paccTosHue oT TOUKU A A0 npssMoii BN.

14.32*% B TpeyronpHUK ABC co cropoHamu AB=6, BC=5, AC =7 BIU-
CaH KBaZpart, Be€ BEPIINHbI KOTOPOTO JIesKaT Ha cTopoHe AC, ofHa Ha CTO-
poHe AB u opHa Ha ctopoHe BC. Yepes cepeauny D ctopoHbl AC U LIEHTP
KBapaTa IIpoBeZieHa IIpsaMas, KoTopas IepecekaeTcs ¢ BblcoTod BH Tpe-
yronbHUKa ABC B Touke M. HaiizuTe miomazs TpeyroibHuka DMC.

14.33* [IBe OKpPYXHOCTH KacaloTcs APyT APyra BHYTPEHHUM 006pa3oM
B Touke A. Xopzaa BC 6Gosblieil OKPY)XHOCTH KacaeTcsl MeHbIIEeH B TOY-
ke D. llpamas AD BTOPWUYHO IepeceKaeT OONBIIVI0 OKPYKHOCTb B TOY-
ke M. Haiizute MB, ecaiu MA=a, MD =b.

14.34* [IatuyronvHuk ABCDE BIKCaH B OKPY>KHOCTb. PaccTosaHusa oT
Touku A 10 npaMbix BC, DC u DE paBHBI COOTBETCTBEHHO a, b u c. Haii-
[IUTe pacCcTOsTHHE OT BePIIUHBI A 10 nipssmoli BE.

3azayy Ha AOKa3aTeJbCTBO U BbIUMCIIEHHUE

14.35.1. /IBe CTOpOHBI TPeyToNbHUKA PaBHEL 6 1 12, KOCUHYC yIIa MeX-
Ay HUMU paBeH % B TpeyronbHUK BITUCAH POMO, UMEIOLIHH C TPEeyTOIbHH-

KOM OOIIMI yTOJ, 3aKII0YEHHBIN MEXY JaHHBIMU CTOPOHAMU (BepIIrHa
pomba, TPOTUBOTIOIO)KHAS BEPIIMHE 3TOTO VIVIA, JIEKUT Ha TPEThel CTOo-
pOHe TpeyTOoNbHUKA).

a) JlokaskuTe, YTO JaHHBIN TPEYTOJIbHUK PaBHOOGEAPEHHBIH.

6) HaiiguTe cTropoHy pomba.

14.35.2. /Ise cTOpPOHBI TpeyroabHUKa paBHBl 25 U 30, KOCHUHYC yIja

MeX/Jy HUMU paBeH %

a) Jloka)kuTe, 4YTO TPEYTOJbHUK PAaBHOOEPEHHBIMN.
6) HaiiguTe cTOpoHy KBaZipaTa, B€ BEPIIUHEI KOTOPOTO JIEXKAT Ha OC-
HOBaHUU TPEYTONbHUKA, a [IBE Apyrrie — Ha G0KOBBIX CTOPOHAX.

14.36.1. IlepBas OKpY:KHOCTb, BIIMCaHHas1 B pPaBHOOEJpPEHHBIH Tpe-
yronbHUK ABC, KacaeTcs 60KOBOM cTOpPOHBI AB B TOYKe P, a OCHOBaHUA
BC —B Touke M. Bropas OKpY:KHOCTb, Kacarwlasacsa ocHoBaHUA BC u
MIPOZO/KEHUM 60KOBBIX CTOPOH, KacaeTcs MpsaMoii AB B Touke Q.

a) JIoKaKuTe, 9TO TPEeYroNbHUK PMQ MPSIMOYTOIBHBIMN.

6) Haiizute paguyc BTOPOU OKPYKHOCTH, €CJIU BBICOTA TPEYTONbHUKA,
IIpoBeZ€HHAA U3 BePIIUHH A, paBHa 45, a Touka P fesuT 60KOBYIO CTOPO-
Hy AB B OTHOILIEHUU 9: 8, cuUTadA OT BEPIUUHEI A.



150 § 14. BciomoraTesibHbIE TTOA06HBIE TPEYTOMBHUKHI

14.36.2. IlepBas OKPYXHOCTbH C IleHTpoM O, BIHMCaHHAas B paBHOOe.-
peHHBIN TpeyroabHUK KLM, Kacaercsa 60koBO cTOpoHHB! KL B TOuke B, a
ocHoBaHuA ML — B Touke A. Bropas oKpy>KHOCTb ¢ LleHTpoM O; KacaeTcsa
ocHOBaHUA ML ¥ NMpojoKeHU GOKOBBIX CTOPOH.

a) Jokaxure, yTo TpeyroabHUK OLO; IPAMOYTOIbHBIH.

6) HaiiguTe pazuyc BTOPOU OKPYKHOCTH, €CJIU PaZNyC IEPBO paBeH 6
u AK =16.

14.37.1. Bricota CH, mpoBeZiéHHAsA U3 BEPILWHEI IPSAMOIO yIvIa IPSIMO-

yroipHOro TpeyroiabHuka ABC, mepecekaeT buccektpucy AD B Touke K.
AH _ AC
KH — CD"

6) HaiiguTe ocTpble yruisl TpeyroinbHuKa ABC, ecin % =1++2.

a) Jlokaxxure, 9TO 4o+

14.37.2. Bricota PH mIpAMOYTONBbHOIO TpeyroiabHUKa PQR, poBeAEH-
Has K TUIIOTeHy3e, IepecekaeT GuccekTpucy QM B Touke N.

PM _ PQ
a) Jlokaxxure, 9YTO > NH = QH
6) HaiiauTe ocTpele yITIBI TPEYTOMbHUKA, eCTH W _342y3.

MN

14.38.1. /luaroHasu BIIMCAHHOI'O B OKPYKHOCTb YETHIPEXYTOJbHUKA
ABCD mnepecekaroTca B Touke M, a AB=BC.

a) Jlokaxute, 4TO TpeyronbHUK BMC nogobeH TpeyrombHUKy BCD.

6) Haiigute paguyc OKDPYKHOCTH, OMUCAHHON OKOJO TPEYTOJbHUKA
BCM, eciu pazyyc UCXOAHOM OKpYy:KHOCTU paBeH R, AB=BC=a, BD=m.

14.38.2. YeTsipéxyronbHuk MNPQ BnyvcaH B OKPY>XHOCTb. /luaroHanb
NQ sBnseTcsa 6uccekTpuco yria PNM u nepecekaeTcs ¢ AuaroHanbio PM
B TOYKe S.

a) Jlokaxkure, uyto npsimas PS oTcekaeT oT TpeyroibHuKa PNQ 1oz06-
HBIN eMy TpeyTONbHUK.

6) Haiizute NS, eci PQ =12, SQ =9.

14.39.1. buccekTtpuca yria ADC napaunenorpamma ABCD nepecekaer
npaMmyro AB B Touke E. B TpeyronbHuk ADE BnucaHa OKpPY>XHOCTb, Kaca-
romasnaca cTopoHsl AE B Touke K U cTOpOHEL AD B Touke T.

a) Jokaxwure, uto KT || DE.

6) Hatizute yron BAD, eciu AD=6 u KT =3.

14.39.2. V13 BepLIMHBI IPAMOIO yIjla IIPAMOYTOJIbHOIO TPEYTrOJIbHUKA
ABC nposezeHa MeguaHa CM. OKpy>KHOCTb, BIIUCAHHAA B TPEYTOJIBHUK
AMC, kacaertcd ero ctopoH AM u MC B Toukax P u Q.

a) Jokaxure, uro PQ || AC.

6) Hatizute yron ABC, eciu AB=8, PQ =2.
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14.40.1. Oxono TpeyronsHuka ABC omucaHa OKPYXXHOCTb. JluaMeTp
AD nepecekaeT cTopoHy BC B Touke E, npu aToM AE =AC.

a) Jlokaxxute, 4To BD =BE.

6) MsBectHO, uTOo BE : CE =2: 3. Hatizute otHomenue DE : AE.

14.40.2. Oxosno TpeyroibHUKa ABC onucaHa OKPY>XHOCTb. JluameTp
AD nepecekaeT cTopoHy BC B Touke E, ipu atom AC =EC.

a) Jlokaxxute, uto BD = DE.

6) MsBectHO, uTO AE : DE=2:1. Hatigure otHomenue BE : CE.

14.41.1. Ha ocnoBauuax AD u BC tpaneuuu ABCD nocTpoeHbl KBaj-
patel ADEF u BCGH, pacIionoXeHHble BHe Tpaleliu.

a) Jlokaxkure, yro npsiMaa FG TIPOXOAUT yepe3 TOUYKY IepecedeHUst
JiaroHajiell Tpamenuu.

6) Ilpsimas, IpoxoAsIas Yepe3 LeHTPH KBaZpaToB, lepeceKaeT OCHO-
Banue BC B Touke M. Hatigure BM, ectu BC =20, AC L BD u BD : AC=
=3:2.

14.41.2. Ha ocHoBauuax AD u BC tpanenuu ABCD mOCTpOeHHl BHe
Tpalenuy NpsaMOyTolbHble TpeyrolbHUKN BPC 1 DQA ¢ IpAMBIMU yITIaMU
npu BepurHax P v Q ¥ paBHBIMU yIJIaMU IIpU BeplivHax B u D.

a) Jlokaxure, yro npsaMass PQ mpoxoAUT depe3 TOUYKY IepecedeHUst
JYiaroHajiell Tpamenuu.

6) IIpsimas PQ nepecekaeT ocHoBaHue BC B Touke M. Haiigute BM, ec-
JIV IVarOHAaJIU Tpalel[uy PaBHBI U epneHAuKy/spHEl, BC =12 u /PBC =
=/ZQDA=arctg2.

14.42.1. YeTsipéxyronbHuk ABCD BIMcaH B OKPY»KHOCTb. Touka X je-
JKUT Ha ero cropoHe AD, npuuém BX || CD u CX || BA.

a) Jokaxwure, 4ro npsaMble BX u CX pa3OWBAIOT YETHIPEXYTONBHUK
ABCD Ha Tpu IOZOOHBIX TPEYTOIbHHUKA.

6) Hatigute BC, eciu AX = % uDX=6.

14.42.2. YetrsipéxyronbHuk KLMN BNucaH B OKPY>XHOCTb. Touka P se-
JKUT Ha ero cropoHe KL, mpuyém PM || KN u PN || LM.

a) Jokaxwure, 9yTo npsAMbie PM u PN pa36UBaIOT YETHIPEXYTOMBHUK
KLMN Ha Tpu 0AOOGHBIX TPEYTOMbHUKA.

6) Hatigute KP u LP, eciu MN =6 u KL=13.

14.43.1. OKpyKHOCTb, BIICAHHAsA B PABHOOeIpeHHYIo Tparenyio ABCD,
Kacaetcsi 60KOBBIX CTOPOH AB u CD B Toukax M u N COOTBETCTBEHHO.
Otpe3ok AN mepeceKkaeT OKPY>XHOCTb B Touke K, a jiyd MK mepecekaeT
ocHoBaHue AD B Touke L.

a) Jokaxkure, yTo TpeyroabHUK AKL mozo6eH TpeyronbHuKy MAL.

6) Haiigure otHoeHnue AL : LD.
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14.43.2. OKpy:KHOCTb, BIKCAaHHas B PaBHOOEAPEHHYIO TPaMEINIO
KLMN, xacaeTcs 60koBbIX cTOpoH KL 1 MN B TOYKax P 1 Q COOTBETCTBEH-
Ho. OTpe3ok KQ nepecekaeT OKPY>KHOCTb B TOUKe A, a 1y4 PA niepecekaeT
ocHoBaHue KN B Touke B.

a) JlokaxkuTe, yTO TpeyroabHUK AKB mozno6eH TpeyroibHuKy KPB.

6) HatizuTe oTHOIlIEHHE OCHOBaHUI Tpamenuu, ecau PQ:KB=8:3.

14.44.1. Ha ctopoHe AB u guaroHanu AC kBagparta ABCD oTMeYeHbI
Touku M 1 N cooTBeTCTBeHHO, mpuuéM AM : MB=1:4u AN:NC=3:2.

a) JlokaxkuTte, uTo TOUku A, M, N u D nexar Ha OJHOM OKPY>KHOCTH.

6) Haiizure paccTosIHUE OT TOYKH IepeceYeHuUs AuaroHagel YeThIpEX-
yronbHUKa AMND fo npsamoit MN, eciu cTopoHa KBazpaTa paBHa 30.

14.44.2. Ha cropoHax KL u KN kBagpata KLMN oTMe4YeHBI TOYKU A U
B cooTBeTcTBeHHO, npuyéM KA: AL=NB:BK=1:3.

a) Jlokaxwure, 4yTo Touku A, K, B u ueHTp O KBaZipaTa JiexxaT Ha OfZHOMU
OKPY>KHOCTH.

6) HatizuTre paccTosIHUE OT TOYKH MTepeCceYeHNs AaroHaIei YeThIpEx-
yronbHuKa AOBK mo mpsamoi OA, eciii cTOpOHa KBaZpaTa paBHa 16.



§15. HekoTopble CBOICTBA BBICOT U TOYKU
UX Iepece4yeHus

Peurenue 3aga4uu 15 U3 AUArHOCTHYECKOH pabOTHI

15. Youet npu BepmnHax A u C TpeyronbHuka ABC paBHBI 45° u 60°

cooTBeTcTBeHHO; AM, BN u CK — BBICOTHI TpeyronbHUKa. Haligure oT-
MN
HOIIICHHE .
V3

Omsem: 5

P em e Hu e. VI3 IpAMOYTONBHBIX TPeYyronbHUKOB BNC 1 AMC Haxo-
[LVIM, 9TO

CN = BC cos 60° = %BC, CM = AC cos60° = %Ac,

TIO3TOMY
1
ov _ 2% _ B
CM %AC AC

3HaunT, TpeyroabHUK CMN mogobeH TpeyronbHUKY CAB 10 JBYM CTOpPO-
HaM U yIIy Mexzay HuMu (yron C — obuiuii), mpuiéM Ko3hOUIUeHT mo-

n06us paBeH AC =32 CinegoBarenbHO, MN = EAB‘
AHaIOTMYHO MOMYYUM, UYTO TPEYTOIbHUK AKN MOg06€H TPEYTONBHUKY
ACB, npuuyéMm ko3¢ ULIHEeHT oA0OUA paBeH g 3uaunt, KN = gBC .

[To Teopeme cuHyCOB

AB _ sin60° _ V3  v2 _ V3

BC ~ sin45° ~ 2 " 2 T~ /3

CrnenoBartesibHO,

1
N _ 3% _ V3 aB_ V3
KN — ~ 2 BC T 2
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* ok ok

Vi3BecTHO, 4TO cepeAVHHBIE NIEePIIeHAUKYIAPL K CTOPOHAM TPeyTrojb-
HUKa [lepeceKaloTcs B o4HOU Touke. OTCI0Za MOXKHO BBIBECTH, YTO IIpA-
Mble, Ha KOTOPBIX JIeXKaT BBICOTHI TPEYrOJbHUKA, TakKe IlepeceKaloTcs
B OZHOU TOYKe. DTO MOXKHO cZejaTh Tak. Yepe3 BepUIMHBI JAHHOTO Tpe-
YyTOJMBHUKA IIPOBEZEM IpsAMBle, IapajulejbHble NPOTUBOJIEXKAIIUM CTO-
poHaM. PaccMOTpUM TpeyrolbHUK C BepIIMHAMU B TOYKax IlepecedeHus
IIPOBEAEHHBIX IIPAMBIX. BBICOTHI MCXOAHOI'O TPEYroAbHUKA JIeKaT Ha ce-
PEAVHHBIX TepIIeHJUKYIApax MocTpoeHHoro. IloaToMy cozepxkariiue ux
IIpsIMBIe TIepeceKaroTcA B OZHON TOUKe.

OTMeTHM HeKOTOpble BasKHble CBOMCTBA BBICOT M TOUKU HX Ilepeceye-
HUA — OpTOLleHTpa TpeyronbHuKa (AA;, BB; u CC; — BBICOTHI HEIPAMO-
yroabHOro TpeyronbHuka ABC, H — OpTOLIEHTP TPEYTOJIbHUKA).

1) Touku B, C, B; u C; JexaT Ha OHON OKPYXKHOCTH, TpuuéM BC — eé
AAaMeTp.

2) TpeyronbHUK ABB; mogobeH TpeyronbHuUKy ACC;.

3) LAB,C,=Z£ABC.

4) TpeyronbHUK AB;C; mogo6eH TpeyronbHUKy ABC, mpudém Koadpdu-
[MEHT 0Z00us paBeH | cos ZA|.

5) PaccrossHuE OT TOUYKY H /10 BEPIIUHBI TPEYTOJIbHUKA BABOE OOJbIIEe
paccToAgHuA OT LieHTpa O ONMCaHHOM OKPYKHOCTU IO CTOPOHBI, IIPOTUBO-
IIOJIOXKHOM 3TOU BepIIMHE.

6) /BAH = ZCAO.

7) OA 1 B,C;.

8) Touku, cuMMeTpUYHbIe OPTOLIEHTPY H OTHOCHTE/NBbHO CTOPOH Tpe-
YTONBHUKA, JIe)KaT Ha ONKMCAHHON OKPYKHOCTH TPeyTOJIbHHUKA.

Jloka)keM 3TH CBOMCTBA /JIA OCTPOYI'OJIBHOTO TpeyroabHUKa. C HeKo-
TOPBIMHM HeCYyIeCTBEHHBIMU U3MEHEHUAMHU 3TO JOKa3aTelbCTBO TOAUTCA
U [J11 TyTIOYyT'OJIHOTO.

Jokxa3zaTenbcTBO. PaccMOTPUM OCTPOYTONBbHBIN TPEYTOITBHUK
ABC. U3 touek B; u C; cropoHa BC BrjHa noj NpAMBIM YIVIOM, 3HA4UT,
OTU TOYKH JIeKaT Ha OKPY>KHOCTHU ¢ JuameTpoM BC.
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[IpsiMoyTonbHEIe TpeyronbHUKU ABB; u ACC; TOZ0OHBI 1O JBYM YT-
JIaMm.

[TpoTuBomnonoxHele yribsl CBC; u CB;C; BINCAaHHOI'O YE€THIPEXYIOJb-
Huka BC;B,C B cymMe cocTaBisiioT 180°, moaTomy

ZABC = ZClBC = ].80o - ZCB]C] = ZAB]Cl

TpeyrompHUK AB;C; mogobeH TpeyroibHUKY ABC IO JBYM YIJIaM.
[yctb k — xo0adduirent nogobus. Torza
AC
k= A_Cl = cos £BAB; = cos ZBAC
(AC; m AC — COOTBETCTBYIOLIME CTOPOHBI TMOZOOHBIX TPEYTOIHHUKOB

AB,C; u ABC, T. K. OHHU JIe>KaT IPOTUB PaBHBIX YIVIOB, a A_Cl — OTHOLLEHUE
npunexamero k yrny CAC, KareTa K THUIOTEeHy3€ B IIPAMOYTOJIbHOM
TpeyronbHUKe ACC;).

[Mepnenguxynsapsl OM u ON, onyiieHHble U3 IleHTpa O ONMCAaHHOU
OKPY>KHOCTH Ha CTOPOHHI COOTBeTCTBeHHO BC u AC, MPOXOAAT 4yepes ce-
PeAUHEI 3TUX CTOpPOH. Torga MN — cpeaHAa IUHUA TpeyroabHuka ABC.
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3uauut, MN || AB u MN = %AB, a T.x. OM L BC u AH 1 BC, T0
OM || AH. Aunanoruuto, ON || BH. Tpeyronbuuk AHB mofo6eH Tpeyronb-

HuKy MON 1o AByM yriaMm, mpu4éM Kod$UIMEHT ToA06uA % paBeH
2. CnegoBaTtenbHo, AH =20M.

BQ C
p Q

ITyctb nyun AA; u AO mepeceKaroT ONMCAHHYI0 OKPY>XHOCTb B TOY-
kax P u Q cooTrBeTcTBeHHO. Torma ZAPQ =90°, HOCKOIbKY TOUKa P JIEXKUT
Ha OKpY>XHOCTH ¢ ;uameTpoM AQ. Xopasl PQ v BC napaienbHs, T. K. OHU
TepIeHAVKYIAPHBl OZHOU U TOMU e ImpsiMou AP, 3HAUUT, 3aKII0UEHHEIE
Mexay HuMu ayru CQ u BP pasHBL Torzia paBHBL U ONMparoliyecsa Ha 3TU
nyru BricaHHele yriisl CAQ u BAP. CnepoBarenbHo, /BAH = ZCAO.

Ha kacaTesbHOI K OIIMCAaHHOM OKPY)XKHOCTU TpeyroabHUKa ABC, mpo-
BeZIEHHOU Yepe3 TOYKY A, OTMETUM Takylo Touky K, uro Touku K u B
JIEXKAT 110 pas3Hble CTOPOHH! OT IpsAMOIL AC. V13 TeopeMBl 06 yIie MeXay Ka-
caTeJIbHOU M XOpAo# cieayet, uro ZKAC = ZABC. Ilo paHee 10Ka3aHHOMY
/LABC = £LAB,Cy, 3uauut, ZKAC = ZAB,C;. CnegoBatensto, AK || B;Cy,
a mockonbKy OA L AK, nomysaem OA L B,C;.
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3amerum, yto /BHC = /B{HC; = 180° — ZBAC. Ilyctb P; — TOUuKa,
CUMMeTpUYHas opToleHTpy H oTHocuTenpHO psiMoli BC. Torga /BP,C =
= /BHC, nostomy /BP;C = ZBHC = 180° — ZBAC. 3Ha4MT, YETHIPEX-
yronbHUK ABP,C — BnucaHHbIY. Torza Touka P; JIeXXUT Ha OMUCAHHOMU
OKPY>KHOCTU TpeyronbHuka ABC, a 3Ha4uT, coBHazaeT ¢ Toukoil P. Uro
U TpebOBaIOCh 0KA3aTh. O

IIpumep 1. B octpoyronbHOM TpeyronbHuke ABC u3 BepuiH A U C
omyieHsl BeICOTEI AP 1 CQ Ha cTtopoHsl BC u AB. V3BeCTHO, 4TO ILIO-
mazab TpeyronbHuka ABC pasHa 18, miomazs TpeyroabHuka BPQ pas-
Ha 2, a PQ =2+/2. HaiifuTe paauyc OKpy>KHOCTH, OTIUCAHHOM OKOMO Tpe-

yronsHuka ABC.
Omeem: 2
P
Pem e Hue. TpeyroansHuku BPQ u BAC MOZOOHEI TIO IByM YIJIaM.

=10 K03GQUIMEHT TIO-

HOCKOJIBKY OTHOLIEHME X HJIOIJ.Ia,Z[E‘:I/I PaBHO 75 18 9 ,

n00us paBeH 5. 3Haunt, AC =3PQ=6+v2.

B
p
Q
A C

C apyroii cTopoHBI, K03bOUIMEHT ToA0OUA paBeH @ =cos £B. Tlo-
aTomy cos 4B = % Torga sin 4B = % Ecmun R — pazuyc ONMMCaHHOU

OKPY>KHOCTHU TpeyroanHKa ABC, TO 110 TeOpeMe CUHYCOB

2v2) _ 9

R= ZsméB =6v2: ( )_2' <

IMpumep 2. OTpe3KH, COeAMHAINIINE OCHOBAaHUA BBICOT OCTPOYTOJIb-
HOTO TPEYroJbHUKA, 06PasyIoT MPAMOYTOIbHBEIM TPEYTOMbHUK C TUIIOTe-
Hy30M, paBHol 10. Haligute paguyc oKpy>XKHOCTH, OIIMCAHHON OKOJIO UC-
XOJHOTO TPEYTOMbHUKA.

Omeem: 10.

Pemenwue. Ilycte H—Touka nepecedyeHus BeicOT AA,;, BB, CC;
TpeyronpHuka ABC, ZA;C,B; =90°, A;B; =10; A,, B,, C, — TOUKU IIe-
peceyeHUs MPOJOKEHUH BBICOT COOTBETCTBEHHO AA;, BB, CC; C OKpyX-
HOCTBI0, OTIMCAHHOM OKOJIO TpeyronbHuka ABC.
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Torma A,, B;, C; — cepeaunsl otpe3koB HA,, HB,, HC,. 3Hauut, A, B,
B,C;, A;C, — cpefHue JNUHUU TpPeyroabHUKOB A,HB,, B,HC,, A,HC,,
II03TOMY CTOPOHBI TPEYrolbHUKA AyB,C,; COOTBETCTBEHHO NapaslleIbHbI
CTOpOHaM TpeyroiabHuka A;B;C,, npuuém A,B, =2A,B;, A,C, =2A,C;,
B,C, =2B,C;. CefoBaTenbHO, TPEYTOIbHUK A,B,C, TakKe NpAMOYIOJlb-
HBIH, a ero TunoTeHysa A, B, BaBoe bomnbute A;B;, T.e. paBHa 20. Crezo-
BaTeJbHO, PaZUYC OKPY>KHOCTH, OIIMCAHHOM OKOJIO TPEYTOJIbHUKA AyB,C,
(a 3HA4UT, ¥ OKOJIO TpeyronbHUKa ABC), paseH 10. <

IIpumep 3. B ocTtpoyronbHOM TpeyronbHuke ABC IpOBeZeHbl BEICOThI
AM u CN, O — ueHTp OIIKCAHHOMU OKOJIO TpeyroibHuKa ABC OKPY:KHOCTH.
U3BecTHO, uTo LABC = f3, a miomazs 4eThpéxyronpHuka NOMB paBHa S.
Hatizute AC.

Omegem: 24/Stgf.

PemeHue. [Ilyctb OB=R— pajguyc om1McaHHOU OKPY>XHOCTU Tpe-

yrombauKa ABC. Torgza OB L MN u OB=R=

2sinf3”
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CrnezmoBaTesbHO,
—lyn.op=1 AC 102
§=35MN-OB = 2ACcosﬁ Tsnp = 4AC ctg 3.
Ortcroga HaxoAuM, 4To AC =24/Stgf3. <

IloarorosuTesbHBIE 3a4a4U

15.1. CTopoHa TpeyroJbHUKa paBHa V2, YIVIbI, TIpUIeKalye K Heif,
paBHBI 75° u 60°. HaiiiuTe OTpe30K, COEAUHAIOIINA OCHOBAHUA BBICOT,
MTPOBEZIEHHBIX U3 BEPIINUH 3TUX YIJIOB.

15.2. Ha ctopoHne BC 1tpeyronbHuka ABC Kak Ha AuaMeTpe IIOCTPOeHa
OKPY»HOCTbD, Ilepecekarolad cTopoHsl AB u AC B Toukax M u N cooOT-
BeTcTBeHHO. HalifuTe wiomazap Tpeyroabauka AMN, eciy Iiomazab Tpe-
yronbHUKa ABC paBHa S, a yroi BAC paBeH a.

15.3. Touxka M, nexamad BHe Kpyra C guameTpoM AB, coeinHeHa
c Toukamu A 1 B. Otpesku MA 1 MB niepeceKkaroT OKPY>XHOCTb B To4Kax C
u D coorBeTcTBEHHO. [l1omazas Kpyra, BIMCAHHOI'O B TPEeYrolbHUK AMB,
B YeThIpe pa3a OoJbllle, YeM IUIOMIAAb KPyra, BIMCAHHOTO B TPEYTOJb-
Huk CMD. Haligure ymibl TpeyroibHuka AMB, eciii U3BE€CTHO, YTO OAUH
13 HUX B /[Ba pa3a Oobllle Jpyroro.

15.4. OTpe3ok AB—auaMeTp OKPY>KHOCTH, a Todka C JIeKUT BHe
okpyxHOCTU. OTpe3ku AC U BC IepeceKaroTcs ¢ OKPY>KHOCTbIO B TOY-
kax D u M coorBeTcTBeHHO. Hatigute yron CBD, eciu 1wiomaau Tpe-
yronbHUKOB DCM n ABC oTHoOcATCA Kak 1:4.

15.5. B TpeyronbHuke ABC Ha cpefHelt nmuHuu DE, napanienbHout AB,
KaK Ha JAuaMeTpe IIOCTPOeHa OKPYKHOCTb, IlepeceKarolnas cTOpoHbl AC
u BC B Toukax M u N. Hatizute MN, ecaiu BC=a, AC=b, AB=c.

15.6. B Tpeyronbauke ABC usBecTHO, uTo AB=c, BC=a, ZABC=120°.
HaiizuTe paccTossHUe MeX/y OCHOBAHUSMU BBICOT, IIPOBEAEHHBIX U3 BEP-
mwuH A u C.

15.7. B TpeyronpHuke ABC npoBezeHsl BeicoThl AD u CE. Haligute AC,

ecaiu BC=a, AB=b £=k.

> AC

15.8. Bricotsl BM u CN OCTpOyrOJIbHOTO HEpPaBHOOEAPEHHOI'O Tpe-
yronbHuKa ABC mnepecekarorca B Touke H. CtopoHy BC mOpofo/mKWIn
Jo mepeceyeHus ¢ npaMoii MN B Touke K. CKOJBKO Tap MOZOOHBIX
TPEYTOJIbHUKOB IIPY 3TOM IIOJTY4YUIOCH?
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TpeHUpOBOYHBIE 3a/ja4U

15.9. B ocTtpoyronpHOM TpeyroiabHuke ABC ¢ yrioMm C, paBHbIM 30°,
BBICOTHI IlepecekaroTcs B Touke M. HaliguTe Iiomazb TpeyroabHUKa
AMB, ecnu paccTossHHe OT LIeHTpa OKPYKHOCTU, OIIMCAaHHON OKOJIO Tpe-

yrombHMKa ABC, 710 cTopoH BC 1 AC COOTBETCTBEHHO PaBHHI V2 U ?

15.10. B TpeyronvsHuke ABC nipoBezieHbI BLICOTEL BM 11 CN, O — LieHTp
BINMCAHHOU OKpYy>KHOCTH. M3BecTHO, uTo BC =24, MN =12. Hatizute pa-
ZIUyC OKPY>KHOCTHU, ONMCAHHOU OKOJIO TpeyroiabHuka BOC.

15.11. BreicoThl TpeyronbHuka ABC nepecekarorca B Touke H. M3BecT-
HO, 4TO 0Tpe30K CH paBeH paZuycy OKPY>KHOCTHU, OIIMCAHHON OKOJIO Tpe-
yronpHuKa. Haiiaute yron ACB.

15.12. BricoTh! TpeyronbHuka ABC nepecekarorcd B Touke H. M3BecT-
Ho, uTo CH = AB. Haiizure yron ACB.

15.13. B Tpeyronbauke ABC u3BecTHO, uTo AB=2, AC =5, BC=6.
HatizuTre paccTosiHUE OT BEPIIUHEL B 10 TOYKYU MEPECEYEHUS BBICOT.

15.14. Ha ctopoHe AB TpeyronbHUKa ABC Kak Ha lnaMeTpe IIOCTPOEeHa
OKPY>KHOCTb, Ilepecekarolasa cTopoHsl AC u BC B Toukax D u E cooTBeT-
cTBeHHO. [IpsiMas DE AeuT IUIoNaAb TPEeyroabHUKA IOoMoIaM U obpasyeT
c psiMoit AB yron 15°. Haiigure yriel TpeyronbHuka ABC.

15.15. B ocTpoyronsHoM TpeyroiabHuke ABC npoBefeHH! BbICOTEL CM
u AN. UsBecTHO, yTo AC =2, a IIomazab Kpyra, OIMCaHHOTO OKOJIO Tpe-

yronbHUKa MBN, paBHa g Haiigute yron mexzay BeicoToii CM u cTopo-
Hol BC.

15.16. B ocTpoyronbHOM TpeyroabHuke ABC u3 BeputuH A u C Ha CToO-
poHbl BC u AB omyuieHsl BeicoTel AP 1 CQ. Hatigute ctopony AC, ecnu
U3BECTHO, YTO NepuMeTp TpeyronbHuka ABC paBeH 15, mepumeTp Tpe-
yronbHUKa BPQ paBeH 9, a pajuyc OKPY>KHOCTH, ONMCAHHOM OKOJIO Tpe-

yronasHuKa BPQ, paBeH %

15.17. OTpesky, cOeAVHAMIOLIME OCHOBAHUA BBICOT OCTPOYI'OJIBHOI'O
TpeyrosbHUKa, paBHHl 5, 12 u 13. Halizute paguyc onmvcaHHON OKOJIO
TPEeYroJIbHUKA OKPY>KHOCTH.

15.18. OTpesku, coeAUHAOIINE OCHOBAHUA BBHICOT OCTPOYI'OJIBLHOI'O
TpeyroJbHUKa, paBHH 8, 15 u 17. HalizuTe 1iomass TpeyroibHUKA.

15.19. IIpopomxenus BeicOT AM 1 CN OCTPOYTOJIbHOI'O TPEYTOJIbHUKA

ABC mnepeceKaroT ONMCaHHYI0 OKOJIO HEro OKPY>XHOCTb B TOUKax P u Q.

Hatizure paguyc onucaHHOMN OKpy:KHOCTH, eciu AC =a, PQ = %.
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15.20. B ocTtpoyrombHOM TpeyronbHuke PQR (PQ > QR) mpoBezeHbI
BBICOTEL PT u RS; QN — AnaMeTp OKPYKHOCTH, OIIMCAaHHOU OKOJIO Tpe-
yronbHUKa PQR. VI3BecTHO, 4TO OCTphIN yron Mexay BbicoTamu PT u RS
paBeH a, PR =a. HatliauTe miomazab yeTeipéxyronbHuka NSQT.

15.21% B Tpeyronbuuke ABC nmpoBeZieHb BoicoTa AH, paBHas h, meana-
Ha AM, paBHas m, u 6uccektpuca AN. Touka N — cepezsnHa otpeska MH.
HaliguTe paccTrosHue OT BepIIMHBL A [0 TOYKU IlepecedyeHUs BBICOT Tpe-
yronsHuka ABC.

3azlayu Ha JJ0Ka3aTeJbCTBO U BbIYHCJ/IEHUE

15.22.1. B TpeyronpHuke ABC ¢ TYNBIM YIVIOM IIpU BeplinHe A IIpoBe-
JeHbl BbIcOThI BM u CN.

a) Joxkaxkute, uto LZANM = ZACB.

6) HatiguTe paguychl OKPY’KHOCTEM, OMMMCAHHBIX OKOJIO TPEYTONbHU-

koB BNC u AMN, ecnu cos ZBAC = —%, a paguyc OKPY>KHOCTH, OIIKCAH-
HOU okojo TpeyroiabHuka ABC, paBeH 6.

15.22.2. BricoTel AP 1 CQ oCTpOyroabHOIo TpeyroiabHuka ABC mepe-
ceKaroTcA B Touke H. -

a) Jlokaxkure, uto tg LABC = B

6) Pazinychl OKPYKHOCTEH, OITMCAaHHBIX OKOJIO TPEYTOJIbHUKOB PBQ u
APC, paBHH 6 u 8 cooTBeTCcTBeHHO. HaiiuTe pasuyc OKpy>KHOCTH, OIIH-
CaHHOU OKoJI0 TpeyronabHuKa ABC.

15.23.1. Touku D u E — cepefUHBI CTOPOH cOOTBeTCTBeHHO AC u BC
TpeyronbHuka ABC. Ha otpeske DE Kak Ha AuamMeTpe IIOCTPOEeHA OKPYX-
HOCTB, IlepeceKaromas nIpogomkeHna cTopoH AC u BC B Toukax M u N
COOTBETCTBEHHO.

a) JlTokaxkuTe, uTo 6uccekTpuckl yrioB MEN u NDM mepeceKaloTcsa Ha
3TOM OKPY:KHOCTH.

6) Hatizute MN, ecniu AB=14, BC=10, AC=6.

15.23.2. Touku P u Q — cepeAiHbBl CTOPOH COOTBETCTBEHHO AB u AC
ocTpoyrosbHoro tpeyroabHuka ABC. Ha oTpeske AQ Kak Ha JuaMeTpe
IIOCTpOEHA OKPY:KHOCTb, IlepeceKaromas oTpe3ok AP B ero cepeauHe M.

a) Jlokaxurte, 4TO TpeyronbHUK ABC paBHOOEAPEHHEIM.

6) [Tycts N — TouKa niepecedeHus IOCTPOEHHOM OKPY:KHOCTHU C OTpe3-
koM PQ, E —Touka nepecedeHusa npAamMbelx MN u BC, AH — BrIcOTa Tpe-
yronbHuka ABC. Hatigute ME, eciu PH =4.
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15.24.1. B ocTpoyronbHOM TpeyroiabHuKe ABC poBeJeHbI BLICOTHL AD
u CE, H — TouKa nepece4eHus BBICOT.
a) Jokaxure, uro Touku B, D, H u E yexaT Ha OfHOU OKPY>KHOCTH.

6) VI3BeCTHO, YTO PaInyC 3TOU OKPYKHOCTU PaBeH L u AC =2. Haii-

V3

JuTe yroa Mexzy BoicoToit CE u cropoHoti BC.
15.24.2. B TpeyronbHuke ABC nposezieHs ABe BbICOTEI BM u CN, 1pu-

qém AM : CM =2:3 1 cos ZBAC = =
V5

a) Jokaxure, yto yron ABC Tymnoi.
6) HatizuTe oTHOIIIEHHE IUTOINA/El TpeyronbHuKoB BMN u ABC.

15.25.1. BeicoTa AA; OCTPOYTOJILHOTr'O TpeyrosibHUuKa ABC mpofo/nKeHa
[0 TlepecevyeHus ¢ OIIMCAaHHON OKPY)KHOCTBIO B TouKe P, H — Touka Iepe-
ceyeHUs BBICOT, O — LIEHTP ONMCAHHON OKPY>KHOCTH.

a) Joxkaxure, uTo A; — cepeAiiHa oTpeska HP.

6) Hatigute OH, eciu AH =3, A{H =2, a paguyc OKPYKHOCTH pa-
BeH 4.

15.25.2. Bricota MM; ocTpoyronbHOro TpeyroabHuka KLM npozpomxe-
Ha JI0 IlepecedyeHys C OMMCAaHHON OKPYKHOCTbIO B Touke A, H — Touka
Iepece4eHus BbICOT, O — IIeHTP OIHCAHHON OKPYKHOCTH.

a) Jlokaxkure, 4yTo TpeyroabHUK AKH paBHOOeApEeHHBIMN.

6) HaiiguTe paguyc okpy>XHOCTH, eciu AM; =2, MH=7, OH =6.

15.26.1. Ilycts AA;, BB; u CC; — BBICOTBI OCTPOYTOJIBHOTO TPEYTOb-
Huka ABC c yriiom 45° mipu BepuiuHe C.

a) JlokaxxuTte, 4TO TpeyroibHUK A, B;C; IpAMOyTroabHbBIN.

6) HaiizuTe oTHOLIEHNE, B KOTOPOM BBICOTA AA; ZIesUT OTpe3oK B C;,
ecmu BC=2B4C;.

15.26.2. Ilycte AA,, BB; u CC; — BBICOTBI OCTPOYT'OJIBHOI'O TPEYTOIb-
HukKa ABC, AA; =BA,.

a) JlokaxxuTte, 4TO TpeyroibHUK A, B;C; IpIMOyToIbHBIN.

6) HaiizuTe oTHOIIEHUE, B KOTOPOM BbIcoTa CC, JENUT OTPe30K A, B,
ecmn tg LZACB=2.

15.27.1. Tlycts AA,, BB; u CC; — BBICOTH TpeyronbHuka ABC, O —
LIEHTP ero OIMCaHHON OKPYKHOCTH.

a) Jokaxure, uro OA L B,C;.

6) Hatizure mwiomazap TpeyroabHuka ABC, ecnu A;B; =21, A;C; =17,
B,C, =10.

15.27.2. Ilyctb AA;, BB; u CC; — BBICOTBHI OCTPOYTOJIBHOT'O TPEYIOJIb-
HuKa ABC.

a) Jokaxwure, yto LAAB; = £LAA,C;.
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6) UzBecTHO, uTO A, B; =26, B;C; =28, A;C; = 30. HaiiguTe mwiomaas
TpeyronbHUKa ABC.

15.28.1. BeicoTel BB u CC; oCTpOYyronbHOro TpeyroabHuka ABC mepe-
ceKarTca B Touke H.

a) Jokaxwure, uto /BB,C; = ZBAH.

6) HaliguTe paccTosHUeE OT LIEHTPA ONMUCAHHON OKPY>KHOCTHU TPEYTOJIb-
Huka ABC po cropons! BC, ecnu B;C; =12 u ZBAC =60°.

15.28.2. B ocTtpoyronbHoM TpeyronbHuke ABC IpPOBeAEHBI BBICOTHI
BB, u CC;. Ilpamseie B;C; u BC nepecekaroTcs B TOUKe P.

a) Jlokaxure, 4To TpeyroabHuky PBC; u PB,C NoZOOHEI.

6) HaiizuTe paccTosHUE OT BEPUIMHBI A 0 TOYKH IT€pecedeHUI BBICOT
TpeyronbHuka ABC, eciu BP = BB,, ZABC =80°, BC =2+/3, a Touxa B
JIeXUT Mexay C u P.



JAuarHoctudeckas pa6ora 1

1. Oxojo TpeyrojapHUKA €O cTopoHamu 6, 8 u 10 ommcaHa OKpyX-
HocTh S. HalizuTe MakcHMalbHBIM pajguyc OKPYKHOCTH, Kacarolleiics
MeHbIIIel CTOPOHHI TPEYTOJIbHUKA B €€ cepeJUHe U OKPY>KHOCTHU S.

2. Jlan TpeyroiabHUK co ctopoHamu AB=BC =17, AC = 30. Haiiaute
00IIyI0 XOPAY OKPYKHOCTeH ¢ aAnameTpamu AB u AC.

3. B BommyksioM deThIpéxyronbHuke ABCD u3BecTHO, 4To ZCBD =58°,
/ABD =44°, L/ADC =78°. Hatizure yron CAD.

4. OKpyKHOCTb KacaeTca cTOpoH AB u AD npamoyronsHuka ABCD
u nepecekaeT cTopoHy DC B eauHCcTBeHHOU Touke F, a cropony BC —
B elUHCTBeHHON Touke E. Haiigute momazp Tpamenuu AFCB, ecnu
AB=32, AD=40u BE=1.

5. B TpeyronsHuke ABC mnpoBefeHBl BHICOTEI AA;, BB; u CC;. U3-
BeCcTHO, 4yTo ZBAC =120° u AA, = 6. HalizuTe BbICOTY AP TpeyroabHUKa
AB,C;.

6. LleHTp OKpPYy>KHOCTH, BIIMCAHHOM B YeTHIPEXYTOIBHUK, JIEKUT Ha ero
JyiaroHajay, paBHOU 5. V3BeCTHO, UTO IepHMeTp YeThIpEXYTOoIbHUKA pa-
BeH 14, a mwiomazp paBHa 12. Haiizute BTOpPyIO AWAroHaab U CTOPOHBI
YeTHIPEXYTONbHUKA.



JuarHoctudyeckasi pabora 2

1. Ise cTopoHBHI TpeyronbHUKa paBHH 10 u 12, a MegnaHa, IpOBeAEH-
Had K TpeTbel cTOpoHe, paBHa 5. HaliiuTe TpeThbio CTOPOHY U ILIOIIAJb
TPEyTOJIbHUKA.

2. OxkpyxkHocTH ¢ IeHTpamMu O; u O, KacaloTcs BHEIIHUM o0pa-
3o0M. KpoMme TOro, obe aTH OKPYXHOCTH KacaroTcsl BHYTPeHHUM 06pa3oM
OKpY»KHOCTHU pazuyca R c nientpom O. Halizute nepuMeTp TpeyroabHUKA
00,0,.

3. Touku D u E pacnonoxeHbl Ha cTopoHe AC TpeyronbHuka ABC.
[Ipsambie BD u BE pas6uBatoT Meauany AM TpeyronbHuka ABC Ha Tpu
PaBHBIX OoTpe3ka. Halgurte mromazap TpeyronbHuka BDE, ecau 1uiomazb
TpeyronbHuka ABC paBHa 1.

4. CtopoHa AB IpaBWIBHOTO ImecTHyronbHUKa ABCDEF paBHa /3
U ABJIIeTCA XOPZAOIM HEKOTOPOU OKPY:KHOCTH, IPUYEM OCTaTbHble CTOPOHBI
IIEeCTUYTOJIbHUKA JIeXKaT BHE 3TOM OKpYyXHOCTU. [IpAmas, mpoxozsias
yepe3 BepunMHy C, KacaeTCs OKPYXKHOCTU B Touke M. M3BecTHO, 4TO
CM = 3. HatiguTte juiaMeTp OKPY>KHOCTH.

5. LleHTp OKpy>XHOCTH pajuyca 6, kacarouieiicsa ctopoH AB, BC u CD
paBHOGezpeHHOU Tpameuunt ABCD, jexXut Ha e€ 6GOJbIIeM OCHOBAaHHUU
AD. OcHoBanmue BC paBHo 4. HaiifguTe paccTosiHHe MeX/y TOYKaMH, B KO-
TOPBIX OKPY>KHOCTb KacaeTcsi 60KOBBIX cTOPOH AB u CD 3Toii Tpameluu.

6. VB!l ipu BepumHax A u B TpeyronpHuKa ABC paBHEL 75° 1 45° co-
OTBETCTBEHHO, AA; 1 BB, — BBHICOTHI TpeyroibHUKa. KacaTespHasa B TOU-
ke C K OKPY>KHOCTH, OIIMCAaHHOM OKOJIO TpeyroabHUKa A;B;C, mepeceka-
eTcsa c mpsaMoii AA; B Touke K. M3BecTHO, uto CK = a. Halizute paguyc
OKPY>KHOCTH, OIIMICAHHOM OKOJIO TpeyronbHuka ABC.
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1. MesuaHa U BBICOTA NPAMOYTOIBHOTO TPEYT'OJIbHUKA, IPOBeEHHEIE
13 BepUIMHEI IPSAMOro yIvia, paBHH 5 u 4. HalifuTe KaTeTHl.

2. Haiizute mepuMeTp TpeyrolbHUKA, OJWH U3 YIIOB KOTOPOI'O pa-
BEH O, a paZUychl BIMCAHHON M ONMCAHHOU OKpPY>XHOCTel paBHBHI I' U R
COOTBETCTBEHHO.

3. B tpeyronbHuk ABC co cropoHamu AB=18 u BC =12 BrniucaH na-
pamnenorpamm BKLM, npuyém Touku K, L u M sexxaT Ha cTopoHax AB,
AC u BC cOOTBeTCTBEHHO. MI3BeCTHO, 4TO IUIOIIa/b TapaiesiorpaMma co-

4 .
CTaBAET 5 IVIOMAAH TPEYTOIbHHIKA ABC. Hangute CTOPOHBI ITapaJiieso-
rpaMma.

4. OKO0JIO IIPAMOYT'OJIBHOI'O TpeyrojbHuKa ABC omurcaHa OKPY>KHOCTb.
PaccTosiHMA OT KOHIIOB A M B TUNOTEHY3bl AB 10 IPAMOM, Kacatolencs
OKPY’KHOCTHU B TouKe C, paBHHI a U b cooTBeTcTBeHHO. HaliimTe KaTeTh
AC u BC.

5. B npamoyroiasHoOM TpeyroiabHUKe ABC ¢ IIpAMBIM YIVIOM IIpX Bep-
muHe C cropoHa CA =4. Ha karete BC B3ATa Touyka D, npudyém CD =1.

OKpyKHOCTb pajuyca % IpoXoAuT Yyepe3 Touku C U D U KacaeTca B TOY-
ke C OKpY>XKHOCTH, OIIMCAHHOM OKoJIO TpeyroiabHUKa ABC. Haiigure mwio-
mazab TpeyroabHuka ABC.

6. Ha cTopoHax IpsIMOYTOJIBHOT'O TPEYToJIbHUKA C KaTeTaMu a u b 1o-
CTPOEHBI KBaZpaThl, JiexKallliie BHe TpeyroiabHuKa. HaliguTe wiomass Tpe-
YTOJIbHUKA C BEPIIMHAMU B LIEHTPaX KBaJpaToB.
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1. Ha cropoHnax AB, BC u AC TpeyroinbHuka ABC, mioiazs KOTOPOro
paBHa 75, pacronoxxeHsl Touku M, N 1 K cOOTBeTCTBEHHO. VI3Be€CTHO, YTO
M — cepepuna AB, miowazap TpeyroabHuka BMN pasHa 15, a mwiomazab
TpeyronbHuKa AMK pasHa 25. Haligure mwiomazap TpeyroabHuka CNK.

2. OKpy>KHOCTB S C LIeHTPOM B BepIIMHEe IIPAMOI0 yIyia IPAMOYIOIbHO-
r'o TpeyroJbHUKa KacaeTCsa OKPY>KHOCTH, BIIMCAHHOM B 3TOT TPEYTONbHUK.
Haligute pagnyc okpy>KHOCTH S, €C/IU U3BECTHO, YTO KaTeThl TPEeyTrOJlbHU-
Ka paBHH 5 U 12.

3. KaTeThl IpsAMOYTO/IBHOI'O TPEeyToAbHYUKA PaBHHL 3 U 4. HalizuTe 1uio-
1aib TPeyroJbHUKA C BEPUIMHAME B TOUKaX KacaHUA BIIMCAHHON OKPYXK-
HOCTH CO CTOPOHaMU TPEYT'OJIbHUKA.

4. Yepes cepesrHy 60KOBOI CTOPOHBI pABHOOEPEHHOT'O TPeYToIbHU-
Ka co cropoHamu 12, 18, 18 npoBezeHa mpsamasi, pa3dbuBaroIas Tpeyroib-
HUK Ha 4YacTH, IUIOIIAJAY KOTOPHIX OTHOcATcA Kak 1:2. Haiigure anunHy
OTpe3Ka 3TOU MPAMOM, 3aKII0YEHHOT'0 BHYTPU TPEYTOMbHUKA.

5. Okpy>XHOCTb ¢ LleHTpoM O, BIMcaHHadA B TpeyroibHUK ABC, KacaeT-
ca ero ctopoH AB 1 AC B Toukax M u N. OKpy>KHOCTB € LJeHTpoM Q BIIuca-
Ha B TpeyronbHUK AMN. Haligute OQ, ecnu AB=13, BC=15u AC =14.

6. BrcCeKTpUCHl BHYTPEHHUX YIJIOB TPEYTONbHUKA MPOAOIKEHEI IO TIe-
peceveHus C OIMCAHHOM OKOJIO TPEeyroMbHUKA OKPY:KHOCTBIO. B pe3ynbra-
TE MOTAPHOTI0 COEVHEHUs 3TUX TOYEK IOIyYWICH HOBBIN TPEYTOIbHUK.
M3BeCTHO, YTO YIJIbI MICXOZHOT'O TPeyroabHUKa paBHEI 30°, 60° u 90°, a ero
wiomiaAs paBHa 2. Haifiiute mwioima s HOBOTO TPEYTOMbHUKA.
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1. Ha kateTe BC pAMOYrolbHOI'O TpeyroabHUKa ABC Kak Ha AuaMeT-
pe IIOCTpPOeHa OKPY:KHOCTB, IlepeceKaroljas rurnoTeHy3y AB B Touke D,
npuuyéM AD : BD =1: 3. BricoTa, onyiieHHas U3 BepIIuHbL C IPAMOro yIia
Ha TMIIOTeHy3y, paBHa 3. HaiizuTe kartet BC.

2. [lnaroHayb paBHOOEPEeHHOH Tpanenuy AeIUT eé TYIIOH Yol IOIo-
JaM. MeHblllee OCHOBaHUe Tpallelluu paBHO 3, lepuMeTp paBeH 42. Haii-
JyTe IUIOIIaZb Tpanenyn.

3. OKpYXKHOCTU PaZycoB " M1 R KacaroTcs BHEITHUM OOpa3oM B TOY-
ke K. [Ipsimas kacaeTcs 3TUX OKPYKHOCTeU B pasIMYHBbIX TOukax A u B.
Haiiaute tiomazs TpeyronbHuka AKB.

4. HalizuTe KOCHHYC yIyia IIPM OCHOBAHWHM PaBHOOEAPEHHOTO Tpe-
YTONMbHUKA, €C/IU TOYKa IlepecedyeHrs ero BBICOT JIEXKUT Ha BIMCAHHOHN
B TPEYTOJIBLHUK OKPY>KHOCTH.

5. Touka M penuT cpeAHION0 JMHUIO TpeyroibHuka ABC, napaieib-
Hy10 cTOpoHe BC, Ha OTpe3KH, OAVH 13 KOTOPHIX B TPU pasa AJUHHEe Jpy-
roro. Touka N Taxxe ZeJUT CTOPOHY BC Ha OTpe3KH, OAUH U3 KOTOPBIX
B TpU pasa JJIMHHee Apyroro. B kakoMm oTHomleHWW npsamas MN geiaut
wIonazb TpeyroibHuka ABC?

6. Ilromazr pomb6a ABCD paBHa 2. B TpeyrombHuk ABD BmmcaHa
OKPY>KHOCTb, KOTOpasa KacaeTca CTOPOHHEL AB B Touke K. Yepes Touky K
npoBeZeHa npsamas KL, mapamienbHas guaroHanu AC pomba (Touka L
JIeXXUT Ha cTopoHe BC). M3BecTHO, UTO IUIOmaAb TpeyroabHuka KLB

paBHa % Haiigute xocuHyc yria BAD.
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1. Hatizute paguyc OKpy>KHOCTH, Kacaroelcs 1ByX KOHIIEHTPHUYeCKUX
(MMerIINX OAUH U TOT XKe LIeHTP) OKPY>KHOCTel paauycos 3 u 5.

2. OKpY»XHOCTb, TIOCTPOEHHAs KaK Ha AraMeTpe Ha MeHbliel 60KOBO
CTOpPOHE TIPSAMOYTOILHOMN Tparneluu, KacaeTcs 6osbiieii 60KOBO# CTOPO-
HBI, paBHOU a. HalifuTe cpeZiHIO0 JIMHUIO Tpalelyuu.

3. Touka D pgenut ocHoBaHue BC paBHOGEAPEHHOI'O TPEYTONbHUKA
ABC Ha ABa OTpe3Ka, OAWH U3 KOTOPHIX Ha 4 6onbile apyroro. Hatizure
paccTossHue MeXJy TOYKaMM, B KOTODPBIX BIIMCAaHHBIE OKDPY>XHOCTU Tpe-
yronbHUKOB ABD u ACD xacarotca oTpeska AD.

4. luaroHanu AC u BD BIIMCAaHHOT'O B OKPY>KHOCTb YeTHIPEXYTOJIbHUKA
ABCD mnepecekaloTcsa B Touke Q noj, npAMbBIM yriaoM. [Ipamele AB u CD
nepecekaroTcs B Touke P. M3BecTHO, yTo BC =5, AD =10, BQ = 3. Haii-
aute AP.

5. [Ipamas, napannensHad ctopoHe AB TpeyronbHuka ABC, kacaetca
€ro BIMCAaHHOM! OKPYKHOCTU. OTpe30K 3TOM NPAMOM, 3aKII04EHHEIN BHYT-
pU TpeyroiabHUKA, paBeH 2,4. HaliguTte cTopoHy AB, eciu U3BECTHO, YTO
nepumetp TpeyronbHuka ABC paseH 20.

6. [lan paBHOGegpeHHBIH TpeyTonbHUK ABC ¢ ocHoBaHUEeM AC. OKpyX-
HOCTB paguyca R ¢ neHTpoM B Touke O IIPOXOAUT Yyepe3 ToUku A U B u ne-
pecekaet npsimyto BC B Touke M, ominuHoi oT B u C. HaliguTe paccros-
Hue oT TouKu O 0 LeHTpa OKPY>KHOCTH, ONMMCAHHOM OKOJIO TPeyTroJbHU-
ka ACM.
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1. Jlan npaMoii yron ¢ BepmuHoi D. OKpy:KHOCTb KacaeTcs OZHOU ero
CTOPOHBI B TOuKe E U IlepecekaeT BTOPYIO CTOPOHY B Toukax A u B (A
Mexzay B u D). B okpyxxHOCTU IpoBeZi€H AuaMmeTp AC.

a) Jlokaxkure, 4yTo 0Tpe3oK BC BABOe Gosbie orpe3ka DE.

6) Hatizute paccrosiiue oT Touku E g0 mpsamoit AC, eciu AD =2 u
AB=6.

2. OKpY>KHOCTB € InaMeTpPOM AB mepeceKkaeTcsa ¢ OKPY>KHOCTBIO C LIeH-
TpoM B B Toukax M u N.

a) JlokaxuTe, 4YTO eCJId OKPY>KHOCTU PaBHBI, TO AMAMETP IepBOM U3
HUX, IPOXOAALINY Yepe3 Touky N, AequT norosiam xopay AM.

6) [IycTb pasuyc MEPBOI OKPY>KHOCTHU BZABOE OOJIbINIE pasuyca BTOPOH.
B xakoM OTHOIIEeHUU JUaMeTp [IepBOM OKPYKHOCTH, IPOXOAAIINI Yepe3
Touky N, genut xopay AM?

3. Ha croponax AB u AC TpeyronbHuka ABC oTMedeHHl Touku C; U B,
cooTBeTCTBeHHO. OKkasanock, uto BC; =CB; =BC.

a) Jlokaxkure, 4yTo Touku B, C u cepeAnHEb! oTpe3koB BB, u CC; nexar
Ha OZHOM OKPY>KHOCTH.

6) Haiizure KocuHyC yria Mexxay npameiMu BB, u CC;, eciu BC =3,
AB=4, AC=5.

4. Ha xaTtere BC IpAMOYTOIBHOr'O TpeyroibHUKa ABC ¢ NIPAMBIM YT-
JIOM IpU BepiinHe C IOCTPOEH BHe TpeyrojbHUKa KBaapaT BCDE c ueH-
tpoM O, CK — buccekTpuca TpeyroabHruka ABC.

a) Jloxaxure, yTo mpsAMasg AO IPOXOAUT yepes cepelnHy oTpeska CK.

6) Ilycts mpsmass AO mepecekaer oTpe3ok BC B Touke N. Haiigure
wiomazb TpeyronbHuka BKN, ecin AC=30 u BC=15.

5. Jlan TpeyronbHuk ABC co ctopoHamu AB=3, AC=5, BC=7. Ha
ero ctopoHe BC IIOCTPOeH BHe TPeyroJbHUKa PaBHOCTOPOHHUH TPeyToJib-
HUK BCD.

a) JlokaxkxuTe, 4TO OKOJIO YeThIpEXyrosbHuKa ABDC MOXXHO OIHcaTh
OKPY>XHOCTb.

6) HatizuTe paccTOsIHHE OT LIEHTPA 3TOM OKPYKHOCTH ZI0 TOYKH Iepe-
ceyeHUs AuaroHaneu yeTelpéxyronbHuka ABDC.

6. OKpy>XKHOCTb, BIIMICAaHHasA B TpeyroabHUK ABC, KacaeTcsa cTopoH BC
U AC B Toukax M u N COOTBETCTBEHHO, P 1 Q — cepeIuHLI CTOPOH COOT-
BeTCTBeHHO AB u AC. [Ipamsle MN u PQ nepecekaroTca B Touke D.

a) Jlokaxkute, 4yTo TpeyroabHUK DQN paBHOOEApEHHBIH.

6) Hatigure wiomazap TpeyronbHuka BPD, eciu AB=12u ZABC=30°.
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1. Touku M u N sexxat Ha CTOpOHax cOOTBeTCTBeHHO AC u AB, npu4ém
AM:MC=1:2u AN:NB=3:2.

a) Jlokaxure, yTo npsAMas CN MPOXOJUT Yepe3 cepeuHy oTpe3ka BM.

6) Hatigure paccTosiHuE OT BEpPIIUHBI A 10 Touku nepecedennss CN u
BM, ectu AB=AC =9, a CN — buccekTpuca TpeyroabHuka ABC.

2. Ha kareTte BC NpAMOYTOJBHOI'O TpeyrojibHUKa ABC € IpAMBIM yT-
jgom C u ¢ yom 30° Ipu BepuinHe A BHE TPEYTOJIbHUKA ITOCTPOEH poMO
BCDE c yrmom 120° npu BepuuHe E. IIpsimas AE mepecekaeT cTopony BC
B Touke K.

a) Jlokaxxkute, yto CK : KB=1:2.

6) Ipsamas CD mepecekaeT oTpe3oK AB B Touke M. HaiiguTte oTHOIIE-
Hue AM : ME.

3. [laH ocTpoyronbHbIHM TpeyroabHUK ABC. buccekTpuica BHyTpeHHEro
yIJIa IpY BepIIVHe B IepecekaeT GMCCEKTPUCY BHEIIHEro yIja Ipu Bep-
mmHe C B Touke M, a GHcceKTpHca BHYTpPEHHEro ymia npu BepiiuHe C
mepecekaeT OUCCEKTPUCY BHEIIHETO yIvla IIpU BeplirHe B B Touke N.

a) Jokaxute, uro ZBMN = %ZACB )
6) Hatigute BM, ecii AB=AC =10, BC=12.

4. Bepmunsl A, B u C pomb6a ABCD nexaT Ha OKPY’XKHOCTH, a BEpIINHA
D —na xopge AE. JIyd CD niepeceKkaeT OKPY>KHOCTb B TOuke F.

a) Jlokaxxute, 4TO D — IIEHTP OKPYKHOCTH, BIUCAHHOMN B TPEYTONIbHUK
BEF.

6) Haiizure AE, eciu paguyc MCXOZHOU OKDPY)KHOCTH PaBeH 41%, a

6osbinas guaroHans AC pomba pasHa 80.

5. OKpyKHOCTb KacaeTcsa CTOPOHBI AB npaMoyroiabHuka ABCD B TOY-
Ke M, mepecekaeT MeHbINyI0 cTOpoHy AD B Toukax P u Q (P mexay A
u Q), xacaeTcs cTopoHbl CD u nepecekaeT oTpe3ok CM B Touke N, mpuuém
MQ 1 CM.

a) Jlokaxure, yto MN = MP.

6) Hatizute oTpe3ok BN, eciu AP=PQ=1.

6. a) [loxaxxute, 4yTO AUaroHaab IPaBWIbBHOTO IIATUYTOIbHUKA [1apal-
JieJIbHA OJHOU U3 ero CTOPOH.

6) Uro 6ombire: 0,3 wWiM KOCUHYC yIJIa MeXAy auaroHanbsio CE mpa-
BWIbHOIO nATUyronbHuKa ABCDE u ero cropoHoit AE? (OTBeT AZOKEH
OBITH 0OOCHOBAH.)
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1. OkpyxHOCTH C eHTpamu O, u O, BHEITHUM 06pa30M KacaloTcs ApyT
Zpyra, a BHyTPEHHIM 006pa3oM — OKPY:KHOCTHU ¢ leHTpoM O.

a) Jlokaxkure, 4To iepuMeTp TpeyronbHuka O; 00, BABOE Goblie pa-
Juyca TpeTbel OKPYKHOCTH.

6) Ilyctb A U B— TOYKHU, B KOTOPBIX OKPYXKHOCTH C lleHTpamu O, U
0O, KacaroTca OKPY>KHOCTH ¢ IleHTpoM O, a paZnychl OKPYKHOCTe paBHEI
COOTBETCTBEHHO 1, 2 u 5. Hatigure gnuHy oTpeska AB.

2. B tpeyronsHuke ABC nipoBenu BeicoTy BH. V13 Touku H Ha CTOPOHBI
AB u BC onyctwiu neprnesgukynasapsl HK u HM.

a) Jlokaxxure, 4To TpeyronbHUK MBK nozgobeH TpeyroabHUKY ABC.

6) Haiizure oTHOIUNEeHMe, B KOTOPOM OTpe3oK MK [enuT IUIiomazb
TpeyronbHuka ABC, eciu BH = 2, a paguyc ONMCAaHHON OKpPY>XHOCTH
TpeyronbHuka ABC paBeH 3.

3. B rpaneuuu ABCD Touka E — cepeayHa ocHoBaHUA AD, Touka K —
cepeanHa 60k0Bo# cTopoHbl AB. OTpeskul CE u DK mepeceKaroTcsi B TOUKE
0.

a) Jlokaxxute, uTo 4eThIpéxyronbHUK AKOE u TpeyroapbHUK COD pas-
HOBEJIMKH.

6) HaiizuTe, KaKylo 4acTh OT IUIOIIA/I TPAIIEIY COCTABJIAET IUIOMAb
KaKJol 13 yKazaHHBIX ¢uryp, eciu BC=3, AD =4.

4. TBe OKPY’KHOCTH BITMCAHBI B OAWH YTOJ, IepBas KacaeTcs OZHOM
CTOPOHBI yIJIa B TOYKE A, BTOpas KacaeTcs pyroil CTOPOHBI B TOUKE B.

a) JlokaskuTe, 4TO Ha OTpe3Ke AB OKPYKHOCTH BBICEKAIOT PABHBIE XOP-
OBl

6) HatizuTe KOCHHYC yIyIa, €CJIM OJHA U3 OKPY:KHOCTEH B 2 pa3a 601b-
Ille APYTOH U TPeTh OTpe3Ka AB HaXOAUTCS BHE JAHHBIX OKPY:KHOCTEI.

5. B BeImykjIOM 4eTwlpéxyronbHuke ABCD wu3BecTHO, 4TO AB =7,
BC=24,CD=15, AD=20u AC=25.

a) JlokaxxuTte, 4TO YeThIPEXYTONbHUK ABCD BIMCaHHBIN.

6) HaliznTe KOCUHYC yIyIa MEX/Y €ro ANaroHAIAMHU.

6. B TpeyronpHuke ABC mpoBezseHa buccektpuca AM. Ilpsamas, mpo-
XoZAlas yepe3 BepUIMHY B nepneHAUKyIapHO AM, IlepeceKaeT CTOPOHY
AC B TOouke N; AB=6, BC=5, AC=09.

a) Jlokaxkure, yTo brccekTpuca yra C AeauT oTpe3oK MN mormonam.

6) Ilyctb P —TOYKa mepeceueHUs OUCCEKTPUC TpeyroabHUKa ABC.
Hatizute otHoIteHue AP : PN.
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1. Ha runoteHy3e KL paBHOGEAPEHHOT'0 IIPIMOYTOJIBHOT'O TPEYTOIbHU-
ka KLM BHe TpeyronbHUKa nocrpoeH kBazpar KLPQ. [Ipamaa MP nepe-
cekaeT runoreHysy KL B Touke N.

a) Jokaxute, uto KN :NL=2:1.

6) IIpsamas, mpoxosiias yepe3 TOUKy N nepreHAuKyasapHo MP, nepe-
cekaeT oTpe3ok QK B Touke R. Haiigure KR, eciiu QK =1.

2. buccekTpuca yria BAC nepecekaeT cTopoHy BC TpeyroinbHuka ABC
B Touke K, a OKpY>KHOCTb, OIIMCAaHHYIO OKOJIO HEro, — B Touke M.

a) Orpesok CK pasbuBaeT TpeyronbHUK ACM Ha /Ba TPEyTOJbHUKA.
JloKa)kuTe, 4YTO OJWH U3 HUX MOA00eH TpeyronbHuKy ACM.

6) HatiguTe paguyc OKpPYXKHOCTH, OIIMCAHHON OKOJIO TPEyTOJbHHKA
KMC, ecnu usBecTHO, uto AC =4, BC=5, AB=6.

3. Jlan pom6 ABCD c oCTpbIM YIJIOM IIpH BepIunHe A. B Touke B mpoBe-
JileHa KacaTeJbHas K OKPYKHOCTH, OIIMCAHHOM OKOJIO TpeyroibHuka ABD.
JTa KacaTeJbHada IepecekaeT cTopoHy CD B Touke K.

a) Jlokaxkure, 4yTO TpeyroabHUK BDK paBHOGEApEHHBIH.

6) HailiguTe oTHOIIEHMe IUIOIMIAAKW TpeyroibHuka BDK k 1uromagu

pomba, ecsii U3BECTHO, YTO cos £LBAD = %

4. Oxpy>XHOCTB C LleHTpoM O, BnMcaHHadA B Tpaneuuto ABCD, kaca-
eTcsl MeHbIero ocHoBanus BC B Touke N, a 60KOBOU CTOPOHH AB — B
Touke M.

a) Joxkaxute, utro MN || OA.

6) Haiigure 1wiomazab Tpeyroibuuka BOC, eciy U3BECTHO, UTO MA =
=25, MB=4u CD=52.

5. K ByM paBHBIM HellepeceKarLUMCA OKPY>KHOCTAM IIPOBEJEHEI 1B
napasuiesibHble obume KacaTenbHble. OKPYKHOCTH KacaloTCs OJHOM u3
STUX NPAMBIX B ToUKax A U B. Uepes Touky C, jexallyto Ha oTpe3ke AB,
TIpOBeZIeHbl KacaTeJIbHbIE K 3TUM OKPY:KHOCTAM, IlepeceKalollre BTOPYyIO
npsaMyto B Toukax D u E.

a) Jlokaxkure, 4YTO epUMeTp TpeyroibHuKa CDE BABOe OoJbllle pac-
CTOAHUA MEX/Y LIeHTpaMU OKPY>XHOCTel.

6) Hatizute DE, eciiv U3BECTHO, YTO PAZUYChl OKPYKHOCTEH PaBHBHI 6,
paccTosaHMe MeX/Jy UX LeHTpaMu paBHo 20, a AC =8.

6. OHa OKPYKHOCTH BIIHICAHA B MPSIMOYTOIBHYIO TPANEINIO, a BTOpast
KacaeTcs 60bInell 60KOBOM CTOPOHBI U MTPOJOKEHUH OCHOBAHUH.

a) JlokaxXuTe, YTO PacCTOSTHUE MEXAY LIEHTPaMU OKPY>KHOCTEH paBHO
6osbiIeli 60KOBOY CTOPOHE TpaIeIy.
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6) HaiiguTe paccTosHHMe OT BEpIIMHBI MPSIMOTrO yIJia TPamlelH [0
LIeHTpa BTOPOM OKPY:KHOCTH, €CJIM U3BECTHO, YTO TOYKa KacaHWs IIepBOH
OKPYKHOCTH JeNUT OOJbIIyI0 GOKOBYIO CTOPOHY Tpallelny Ha OTPe3KH,
paBHble 2 U 8.
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1. TIpotuBononoxHele cTOpoHEl AD 1 BC 4deThpéxyronbHuka ABCD
napasnnenbHbl. Yepes BeplIvHbL B 1 D NpoBeZeHHl Napase/lbHble IIpA-
Mble, Ilepecekawle guarodanb AC B Toukax M U N COOTBETCTBEHHO.
Oxka3zanock, uTo AM =NMN =NC.

a) Jokaxure, yro ABCD — napasienorpamm.

6) HailizinTe OTHOIIEHUE IUIOMAZY YeTHIPEXyToNbHIUKa BMDN K IUIO-
mazau napasiensorpamMmma ABCD.

2. B mapasutesorpaMm BIIMCAHA OKPY>KHOCTb.

a) JlokaxuTte, 9TO 3TOT MTapajuleJorpaMM — poMo.

6) OKpY>KHOCTB, Kacarouasacsa CTOPOHBI poMba, AenuT eé Ha OTpe3KH,
paBHbIe 4 1 1. HaiiiuTe monaib 4eTHIPEXYTOMbHUKA C BEPIIMHAMHY B TOY-
KaX KacaHUsA OKPY>KHOCTH CO CTOPOHAMU poMba.

3. Muaronans AC pasbuBaet Tpamnenuio ABCD c ocHoBaHusAMHU AD >
> BC Ha ZiBa TOJOOHBIX TPEYTOIbHUKA.

a) Joxkaxute, uro LZABC =/ACD.

6) HaiizuTe OTpe30K, COeUHAIOIINM cepeJUHbI OCHOBaHU TpameIyui,

ecii u3BecTHO, yTo BC =32, AD =50 u cos ZCAD = %

4. OKpYyXHOCTb C LieHTpoM O, BIIMCaHHad B TpeyroJibHUK ABC, Kaca-
eTca ero cTtopoH AB, AC u BC B Toukax C;, B; U A; COOTBETCTBEHHO.
[TycTh Q — TOYKA MepeceveHusi 3TON OKPYKHOCTH Y GUCCEKTPHCH yIia A,
Jiexkalas BHYTpU TpeyroiabHUkKa AB,Cj.

a) Jokaxure, uto C;Q — 6uccexkTpuca yrina AC; B;.

6) HaiiguTe paccrosiHue oT To4kU O [0 LIeHTpa OKPY)KHOCTH, BITHCAH-
HOH B TpeyronabHUK AB,C;, ecniu BC=15, AB=13, AC=14.

5. Orpe3ok, coeauHsoni cepequHbl M 1 N OCHOBaHUU COOTBET-
ctBeHHO BC u AD tpamenuu ABCD, pa3buBaeT €€ Ha [Be Tpameluu, B
KaXX/JYI0 U3 KOTOPBIX MOXXHO BIIMCATh OKPY>KHOCTb.

a) Jokaxure, yto Tpanenus ABCD paBHOOeApeHHas.

6) M3BeCTHO, YTO PaZINyC 3TUX OKPYKHOCTEN paBeH 2, a MeHbIIIEe OC-
HoBaHUe BC ucxozHol Tpaneluu paBHo 6. Halizute paguyc oKpy>XHOCTH,
Kacaroleiics 60koBol cTopoHbl AB, ocHoBanua AN Tpamenuu ABMN u
BIMCAaHHOU B HE€ OKPYKHOCTH.

6. Ilatuyronsauk ABCDE BrmcaH B OKPY:KHOCTb. 113 BepIINHEL A OITy-
weHbl nepuneHaukyaapsl AF, AH, AP u AQ Ha npamsle DE, BE, CD u BC
COOTBETCTBEHHO.

a) JokaxuTte, uro Z/FAH = /PAQ.

6) Hatizute AH, eciu AF =a, AP=bu AQ=c.
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1. B Tpanenuto ABCD c¢ ocHoBaHuAMU AD > BC MOXHO BIIMCATh
OKPY>KHOCTb. BrccekTpucsl ymioB npu BepliMHax B u C IepecekaroT
ocHoBaHue AD B Toukax M 1 N COOTBETCTBEHHO.

a) Jlokaxxute, 4TO 4eTHIPEXyronbHUK ABCN paBHOBEIUK TPEYT'ONbHU-
Ky ABM.

6) Touka KacaHUs OKPY:KHOCTHU, BIIMCAHHOH B Tpamneunuio ABCD, ze-
JuT e€ ocHoBaHue BC B oTHomeHuu 2 : 1, cyuTasd OT BepIIMHBL B, yroin
ZABC =90°. B kakom oTHOIEeHUH TpsiMasi CN JeTUT TUTOIIAb TPAITe K ?

2. Ha otpeske AB B3ara Touka C. Ha orpe3kax AB u BC kak Ha Aua-
MeTpax IOCTPOEHBI OKPYKHOCTH. [IpAMas, mpoxozsdias dyepe3 TOUKy A,
KacaeTcs MeHbIllell OKPYKHOCTU B Touke K, a IpsAMasd, IpOXoJAmas Je-
pe3 Touky C HepreHANKYIAPHO AB, mepecekaeT GOBINYI0 OKPYKHOCTh B
Touke M.

a) Jlokaxure, yto AM = AK.

6) Iycthb ya AK mepecekaeT GOMbBINYI0 OKPY:KHOCTh B Touke P. Haii-
aute BP, eciu AC=13 u BC=6.

3. [naroHans BD mapasnnenorpamMma ABCD neplieHAUKYIAPHA CTO-
poHe AB, M — cepegyna cTopoHbl AD, npsaMele BM u CD nepecekaroTcs B
Touke K. B Tpeyronbauku ABM u BCK BnucaHbl OKPY>KHOCTH C [IeHTpaMu
O; u O, COOTBETCTBEHHO.

a) Jlokaxure, uro MO, || BD.

6) Haiigute mromazns deTelpéxyronbHuka BO,MO,, eciu AB =6 u
AD =10.

4. Tana npamoyronbHaa Tpanenusa ABCD ¢ ocHoBaHuaMU BC u AD.
OKpY>KHOCTB ¢ IleHTpoM O, TmocTpoeHHas Ha 6osbIneil ctopoHe CD Kak
Ha JuaMeTpe, KacaeTcss OOKOBOM CTOpPOHHEI AB B Touke P u BTOpOI pa3
nepecekaeT ocHoBanue AD B Touke H.

a) Joxkaxute, uro ZCDP = /HCP.

6) Hatigute otHomtenue AH : DH, eciiu ZADC = 60°.

5. Ha ctopore AB u auaroHanu AC xBazpaTta ABCD oTMe4eHBl TOYKU
M u N cooTBeTCTBEHHO, IpU4YEM AM : MB=1:4u AN:NC=3:2.

a) JlokaxkuTte, uTo TOUKU A, M, N u D nmexar Ha OJHOM OKPY>KHOCTH.

6) Haiimure paccTosiHUE OT TOYKH MepecedeHrs AuaroHaae YeThIpEx-
yronbHUKa AMND fo npsamoit MN, eciu cTopoHa KBazpaTa paBHa 30.

6. YeTbipéxyronbHuk ABCD BIKCaH B OKPYXHOCTb, IPUYEM CTOPOHA
CD — puameTp 3Tol oKpykHOCTU. [IpojjomkeHre nepneHgukyasapa AH k
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guaroHanu BD nepecekaeT cTopoHy CD B Touke E, a OKpPY>XKHOCTb — B TOY-
ke F, npuuém H — cepeguna AE.

a) JlokaxxuTte, 4TO 4eThIpExyronbHUK BCFE — mapaJienorpaMm.

6) Haiigure mwromas yeThIpéxyronbHuKa ABCD, ey U3BECTHO, YTO
AB=5u AH =4.



IIpunoxenue 1. I30paHHbIe 3a/]a4l TPEHUPOBOYHBIX
U DK3aMeHalMOHHBIX paboT

1. Touka O — IIeHTP OKPY’KHOCTH, OIMCAHHOM OKOJIO OCTPOYT'OJILHOT'O
TpeyronbHuka ABC. Ha npogomxenuu orpeska AO 3a Touky O oTMeuYeHa
Touka K. VIsBecTHO, uto /BAC + ZAKC =90°.

a) Jokaxkute, 4TO 4eThIpEXyronbHUK OBKC BIUCAHHBIN.

6) Haiizure pasnyc OKpy>KHOCTH, OITMCAHHOW OKOJIO YeTHIPEXYTONIbHU-

ka OBKC, ecii U3BE€CTHO TaKXe, 4YTO cos ZBAC = % u BC =48.

Peme Hue. a) O6o3naunm ZBAC =a (puc. 1). Torga
ZOKC = ZAKC = 90° — a.

[Tockonbky BOC — 1ieHTpasbHBIM Yroll OKPY)KHOCTH, OIMCAHHOM OKOJIO
OCTpOYyTOJIbHOI'O TpeyroiabHUKa ABC, a yron BAC — BIMCaHHBIH, HoTy4a-
eM, uTo ZBOC = 2a. VI3 paBHObGepeHHOTO TpeyronbHuKa BOC HaxoouM,
yto ZOBC=90° — a.

U3 Touek B u K, ymexauyx Mo ofHy CTOPOHY OT npsaMont OC, OTpe3oK
OC BUEH IO OJHUM U TeM ke yrioMm 90° — a. 3HauuT, Touku O, B, K u C
JIexkaT Ha OZHOM OKpyXKHOCTU. CiieZioBaTeNbHO, YeThIpEéxyronbHuk OBKC
BIIMCAaHHBIN.

Puc. 1

3 . 4
6) ITOoCKONBKY CcOsQ = ©, MOMyJaeM, 4To sina = g, a TaK Kak oC —
paauyc OKPY>KHOCTH, OIMCAHHON OKOJIO TpeyrosbHuKa ABC, 110 Teopeme
CHMHYCOB HaXOJUM

OC = 5Gn/BAC — Zsina —

BC 48 % — 30.
5
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[Tyctb R — HCKOMBIM pafyyc OIMCAaHHON OKPYKHOCTU YETBIPEXYTOJIb-
Huka OBKC. [IpumeHsAa TeopeMy CHUHYCOB K TpeyroibHUKy OCK, Haxo-

JVIM, 9TO
__o0c ____oc _ _oc _30 _., -
T 2sinZOKC ~ 2sin(90°—a) ~ 2cosa 2.% e

Omsem: 25.

2. OKOJIO OCTPOYT'OJIBHOT'O TpeyronbHuKa ABC onvcaHa OKpPY>KHOCTb C
ueHTpoM O. Ha npozgomkeHuu orpeska AO 3a Touky O oTMedeHa Touka K
TaK, uro ZBAC + ZAKC =90°.

a) Jokaxute, uro ZOBK + ZOCK =180°.

6) HatizuTte paguyc OKpyXKHOCTH, OTIICAHHOH OKOJIO YeThIPEXYTOMbHU-

ka OBKC, ecnu cos ZBAC = 15—3, a BC=120.

Omeem: 84,5.

3. Bricotel BB; u CC; ocTpoyrosbHOro Tpeyroabuuka ABC nepeceka-
I0TCA B TO4Ke H.

a) Jlokaxxure, uro LAHB, = LZACB.

6) Hatigute BC, eciu AH =21 u /BAC =30°.

Peu e Hue. a) BoIcOTH TpeyroJlbHUKA IlepeceKarTcs B OZHOU TOU-
Ke, [I03TOMY TOuyKa H JIeXWUT Ha BBHICOTEe, IIPOBEJEHHON U3 BepIIMHBI A
(puc. 2). 3nauut, AH | CB, a tak xak HB; | CA, monyyaeM, YTO YIJIBI
AHB; u ACB paBHHI KaK OCTpbI€ YIVIbl C COOTBETCTBEHHO II€PIIeHAUKYIIAD-
HBIMU CTOPOHaMU.

C

Puc. 2

6) U3 Touek B; u C; oTpe3oK AH BUJEH IO MPSAMBIM YIJIOM, 3HAYHT,
9T TOYKHU JieXKaT Ha OKPY>KHOCTHU ¢ AuameTpoM AH. Ilo TeopeMe cruHYycOB

B,C, = AHsin /B, AC, = 21sin30° = &
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TpeyrompHuk AB;C; mozobeH TpeyronbHUKy ABC ¢ koaddunreHTOM

V3

cos ZBAC =cos30° = 5 - CremoBaTeIbHO,

_ BG, _ 2BC, 21 _
BC=oszBac™ 3 57V <
Omsem: 7/ 3.

4. B ocTpoyronbHOM TpeyroiabHuke ABC nposenu BeicoTy BH. U3 TOY-
ki H Ha cTopoHbEl AB 1 BC omycTwiu nepneHaukyaapel HK u HM coot-
BETCTBEHHO.

a) Jlokaxxure, uTo TpeyronbHUK MBK nozgobeH TpeyroabHUKY ABC.

6) Haiizure oTHOLIEHYE IUIOIIAAN TpeyroabHUKa MBK K IUomaan ye-
TeIpéxyronbHuKa AKMC, ecnu BH =2, a panyc OKPY>KHOCTH, OIIMCAHHOMN
OKoJIO TpeyronbHuka ABC, paBeH 4.

Omeem: 1:15.

5. Meaunansl AA;, BB; u CC; TpeyronpHuKa ABC mepecekaroTca B TOU-
ke M. Touku A,, B, u C, — cepeauHnl oTpe3koB MA, MB u MC cooTBeT-
CTBEHHO.

a) Jlokaxkure, yTO ILIOIIAQZAb LIecTUyronbHUKa A;B,C;A,B,C, BABOe
MeHblIIe IUIolay TpeyroabHruka ABC.

6) HafizuTe cyMMy KBaZpaTOB BCEX CTOPOH 3TOTO LIECTHUYTOJIbHUKA,
€CJI1 U3BeCTHO, 4To AB=4, BC=8 u AC=10.

PemeHue. a) O603HAUUM Sy 5 =S. Torza mwiomazb KaxA0TO U3
TPEYTOJIbHUKOB, Ha KOTOphIE MeAuaHbl pa3buUBaIOT TPeyroibHUK ABC,

paBHa %S. 3ameTum, uro C; A, — MeauaHa TpeyroibHuka AC; M (puc. 3),

IIO3TOMY ., 11 1
Saamc, = §SAAM61 =3 gSAABc = ﬁs-

AHaJIOTUYHO JJI1 OCTaJbHBIX IATU TPEYTOJbHUKOB, COCTABJIAIOIIMX LIe-
cTUyronbHuUK A;B,C;A,B;C,. CilemoBaTelbHO, IUIOLALb STOLO LIECTU-

1._1
yTrONbHUKA paBHa 6 - ES = 28.

6) O6o3nauuMm BC =a, AC =b, AB =c. Ilo dopmyne ajs1 KBazpara
Me/IMaHbl HAXOAUM, YTO

AA2 = 220 +2¢* —a?), BB? =3 (20> +2¢*—b?),
cc? = %(Za2 +2b% —?).

MeayiaHbl TpEYroJIbHUKA JeATCA UX TOYKOM IepecedeHusA B OTHOIIEHUN
2:1, cunTasd OT BEpLINHEL, [I03TOMY

AM = 244, BM =2BB,, CM = 2cC,.
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CropoHsl A,B; 1 A1B, — cpeanue muHUU TpeyroabHUkoB AMC u BMC,

HOBTOMY A2B1 - A1B2 == %CM,
2 _ 2_ 1o 1 4 _ 4 2 2_ 2
A2B1_A1B2_ZCM —Z-gccl—%(Za +2b% —¢%).

AHaJIOTUYHO

1 1
CAT = C1A] = 56 (2a° +2¢* —b%),  ByC} =B, Cj = 56 (2b* +2¢* —a?).
CJ’IeLLOBaTeJIBHO, CyMMa KBaZpaTOB BCEX CTOPOH MIECTUYT'OJIbHMKA paBHa
2A,B3+2C,A+2B,C2 =

= 2= (207 +2b% — >+ 2a% + 26> — b2 +2b% + 26> —a?) =
1 2 2 P S S S N | 180
:E(Sa +3b“+3c ):g(a +b“+c ):6(64+100+16):T:30. <

Omsem: 30.

6. Meguansl AA,, BB; u CC; TpeyronbHuka ABC mepeceKkalTcsa B TOY-
ke M. Touku A,, B, u C, — cepeauHbl oTpe3koB MA, MB u MC cooTBeT-
CTBEHHO.

a) Jlokaxkurte, yTO IUIOIIAQZAbL LIecTUyronbHUKa A;B,C;A,B,C, BABOE
MeHblIIe IUIolaAu TpeyroabHuka ABC.

6) Haiigute cyMMy KBaZIpaTOB BCEX CTOPOH 3TOTO IIECTHUYTOJbHUKA,
ecJIid U3BeCTHO, 4To AB=4, BC=7 u AC =8.

Omsem: 4—23

7. JlBe OKPY>KHOCTH KacaroTcsl BHeITHUM obpa3oM B Touke K. [Ipamasn
AB xacaeTcs I1epBoii OKpPY:KHOCTU B TOUKe A, a BTOpoil — B Touke B. [1ps-
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maa BK nepecekaeT epBylO OKPY>KHOCTh B Touke D, npamasa AK mnepece-
KaeT BTOPYIO OKPY>KHOCTB B TOuKe C.

a) Jokaxure, uro npsmble AD u BC napa’sienbHbl.

6) HatizuTe mromaas TpeyronbHuka AKB, el U3BECTHO, YTO pajuy-
CBI OKPY>KHOCTEH paBHHI 4 1 1.

Pemre Hue. a) O603HaYMM LIEHTPHI OKpYyKHOCTEH O, U O, COOTBET-
ctBeHHO (puc. 4). ITycTh 0611as KacaTeabHasA, IPOBeAEHHAS K OKPYXKHO-
ctaMm B Touke K, mepecekaeT AB B Touke M. 1o CBOHCTBY KacaTelbHBIX,
TIPOBEEHHBIX K OKPY)KHOCTH U3 ofHON Touku, AM = KM u KM = BM.
TpeyronbHuUK AKB, y KOTOpPOro MeiiaHa paBHa IIOJIOBUHE CTOPOHHI, K KO-
TOPOI OHa IpoBeJieHa, IPSAMOYTONbHBIN. BriricanHbIl yron AKD nipsMoi,
ITO3TOMY OH omupaetcs Ha guamerp AD. 3Hauut, AD | AB. AHaIOTUYHO
BC 1 AB. CnegoBaTenbHo, ipsiMble AD 1 BC napaJiiesibHBbL.

Puc. 4

6) Ilycth paguychl OKpyxkHOCTel ¢ uneHTpamu O; U O, paBHH 4 u 1
COOTBETCTBEHHO. JIMHUA IIeHTPOB KacalolUXCs OKPY:KHOCTEN IIPOXOAUT
4yepes3 TOYKY KacaHUsd, [I03TOMY

0102 = 01K+K02 =4+1=>5.

Omnyctum nepneHAUKyAAp O, H U3 1ieHTpa BTOPOU OKPYKHOCTH Ha Jivia-
MmeTp AD mepBoil. 13 nmpamMoyronabHoro TpeyroabHuka O,HO; HaxoAuM,
4TO

0,H = /0,03 —0,H> = /(1 + 42— (4-1)2 = {/25-9 = 4,
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a Tak kak ABO,H — NIpAMOYTOJIBHUK, ITo1y4aeM, uTo AB = O,H = 4. Torza

Saasc = 3AB-BC = 1-4-2= 4.

TpeyrompHuku AKD 1 BKC 11of06HE, IO3TOMY % = % =4. 3Ha4wur,
AR _4 CiezoBaTeabHO
AC 5 A ’
AK 4
Saake = ZcSaasc = 5 4= 3,2 <
Omsem: 3,2.

8. OxpyxHocTu ¢ uneHTpamu O; u O, KacaroTcs BHEIIHUM 06pa3oM B
Touke C. K OKpPy)KHOCTSIM NMpOBeJeHbI 001as BHEIIHAS KacaTeabHass AB
(A 1 B— TOYKM KacaHu:).

a) Jokaxure, 4TO TpeyroibHUK ABC TpAMOYTONbHBIMH.

6) HaiizuTe paguycel OKpPY:KHOCTel, ecau u3BecTHO, uTo AC =10 u
BC=24.

65 156

Omeem: ﬁ’ T

9. B BBHIIYKIOM 4YeThIpEéxyronbHuke ABCD wu3BecTHO, 4TOo AB =7,
BC=24,CD=15,AD=20u AC=25.

a) JlokaxxuTte, 4TO YeTHIPEXYTONbHUK ABCD BIMCaHHBIN.

6) HaiiguTe KOCHHYC yIIa MEX/Y €ro JUaroHaIIMU.

Peu e H u e. a) [lockonbky
AC?*=25%=7?4+24>=AB*>+BC?> u AC?’=25’>=15%>+20>=CD?*+AD?,

TpeyroabHUKU ABC u ACD npAMOYTro/bHBIE C IPAMBIMU YIVIAMU IIPU BEp-
mumHax B u D (puc. 5). VI3 Touek B u D oTpe3ok AC BHUZEH IO/, IPAMBIM
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YIJIOM, 3HAa4YMT, 3TU TOYKU JIeXKaT Ha OKPY:KHOCTU ¢ guameTpoM AC. Cie-
ZI0BaTeNbHO, YeTHIPEXYTONbHUK ABCD BIIHCAHHBIM.

6) O6o3naunm ZCAD = a, ZACB = y. Bnucannsie yrisl ADB u ACB
OTIMPAIOTCS Ha OZHY U TY Ke Ayry, moatromy ZADB= ZACB =y. U3 nips-
MOYTOJIBHBIX TpeyroabHUKOB ACD u ABC HaxoAuM, 4TO

cosq = AD _ 20 _ 4 3 _BC_24 7
Y=ac " 25" 5 5’ T AC T 25° 7= 35

[Tycts guaroHanu AC u BD yetslpéxyronbHuka ABCD mnepecekaroTcsa
B Touke P. Ilo TeopeMe 0 BHEIIHEM YIJIE€ TPEYTOJIbHUKA

/CPD = /PAD + ZADP = a+7,

sina = cosy

cjleZloBaTeNIbHO,
_ - —sinasiny=2.24_3.7 _3
cos ZCPD =cos(a+7y) = cosacosy —sinasiny = 535 535~ 5 I
.3
Omeem: T

10. B BeIIyKJIOM YeThIpEXyronbHUKe ABCD u3BecTHO, 4yTo AB = 2,
BC=21,CD=18, AD =11 u AC = /445.

a) JlokaxxuTte, 4TO YeThIPEXYToNbHUK ABCD BIMCaHHBIN.

6) HatizuTe yroys MeXZy ero AUaroHaIIMH.

Omeem: arccos 39
: 39

11. Ha runoteHy3y AB nIpAMOYT'OJIbHOI'O TpeyroabHuka ABC OIyCTUIN
BeicoTy CH. VI3 Touku H Ha KaTeThl OIIyCTWIU NeplieHAuKyaapsel HK u HE.

a) JlokaxkuTte, 4To TOUKU A, B, K u E nmexar Ha OJHON OKPY>KHOCTH.

6) HatiznTe paguyc 3TOM OKpyKHOCTH, eciu AB=12, CH =5.

P e e H U e. [lepsslil cnocob. a) [IpeAnonoXuM st ONpeseTeéHHOCTH,
yTo Touka E nexut Ha karete BC, a Touka K — Ha karete AC (puc. 6).
O6o3HaunmM /BAC = a. Torga

/HKE = /HCE = /BAC = a,
ZLAKE = Z/AKH+ Z/HKE = 90° +a,

a Tak Kak ZABC =90° — q, mosy4aeM, 4ToO
/AKE + /ABE = Z/AKE + ZABC = 90° +a+90° —a = 180°.

3HayuT, YeThIpEXyronbHUK ABEK BnucaHHbIM. Cle0BaTENbHO, TOUKHU A,

B, K u E nexxaT Ha OZHOU OKPY)XKHOCTHU, YTO U TpeOOBaIOCh JIOKA3aTh.
6) O6o3uaunM BC =a, AC=b, AB=c, CH=h. Torga sina = %.
IMockonbky ZCEK = ZCHK = a, IpAMOYyTOIbHbBIN TpeyroabHUK ECK

oZio6eH MPAMOYTOIbHOMY TPeYronbHUKY ACB 1o AByM yrinam. IToaTomy
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A
a
H
KXo
a ul
C E B
Puc. 6
CK KE
BC — Ap® & TaK Kak CKHE — npsamoyronbHuk, umeeM KE = CH, 3Ha4uT,
_ KE-BC _ CH-BC _ ah
CK = AB ~— AB T~ ¢’
22 ay/ h?+c?
BK = v/ CK?+BC?* = —acil +al=——.

[Tycts R — paguyc OKpPY>KHOCTH, OIMCAHHOM OKOJIO YEThIPEXYTOMbHUKA
ABEK. Tlo TeopeMe CUHYCOB U3 TpeyroibHuka ABK HaxoAuM, 4TO

ay/ 2 C2
_ BK _ —hc+ _ \/hz—i—cz_ \/52+122_13
~ 2sin/BAK — 2-4 T 2 2 -2

Bmopoii cnoco6. 6) Ilyctb P, Q © M — cepeZluHbl CTOPOH COOTBET-
ctBeHHO AK (puc. 7), BE u AB uetnbipéxyronpHuka ABEK. llentp O

A
P\L 0
M

k¥ H
N
1\
C F Q B
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OKDYKHOCTU paZmyca R, ommMcaHHOU OKOMO 4eThIpéxyrombHuka ABEK,
€CTb TOYKa IlepeceYeHUs CepeJUHHBIX NIEPIEHAUKY/IAPOB K CTOpoHam AK,
BE u AB 5TOro 4eThIpEXyroJbHUKA.

[Tycte L 1 N — Touku nepeceyeHusd oTpe3koB OP u OQ ¢ rumnoTeHy-
3011 AB. Torga PL u QN — cpesnHue muHUU TpeyronbHukoB AKH v BEH,
3HauuT, L u N — cepegunsbl oTpe3koB AH u BH. IlosTomy

LN = LH+HN = %AH+%BH = %AB — 6.

CriefoBaTe/NbHO, NPSMOYTONBHBEIN TpeyroabHUK NLO mozobeH NpsMo-

YTOJMIBHOMY TPeyTronbHUKY ABC ¢ Ko3ddulleHTOM % Torga BeIcoTa OM
TpeyronibHuka NLO BABoe MeHblle BbBICOTBI CH TpeyrosbHuka ABC,

T.e. OM = %
W3 npamMoyronbHOro TpeyronbHuka AOM Haxogum, 4TO

R=\/AM2+OM2=1/36+%=12—3. <

Omsem: 1—23

12. Ha runoreHy3y AB NIpAMOYTOJILHOrO TpeyrojibHuka ABC OIyCTHIN

BeicoTy CH. VI3 Touku H Ha KaTeThl OIIyCTWIU NeplieHAuKyaaApsel HK u HE.
a) Jokaxure, uTo TOUkU A, B, K u E nexar Ha OJHON OKPY>KHOCTU.
6) HaiiguTe paguyc 3Toi OKpy>KHOCTH, eciui AB=24, CH=7.

Omeem: %

13. Ha puaroHany napajiiesiorpaMMa B3I TOUKY, OTJIMYHYIO OT eé
cepefuHbl. V13 He€ Ha Bce CTOPOHHI ITapalenorpamMma (Wiu UX IPOAOI-
JKEHHWA) OIYCTWIU NTepPIIeHUKYIADHL.

a) JloKaxuTe, YTO YeTHIPEXYTONIbHUK, 0Opa30BaHHBIN OCHOBAHUAMU
STHUX NepIeHUKYIAPOB, ABIAeTCA Tpanenuei.

6) HaiizuTe miomazas moaydYeHHOM Tparenuy, eCTH IUTONaAb Hapasie-
JlorpaMMa paBHa 16, a OfNH U3 ero yIJIoB paBeH 60°.

P e e H u e. [lepaslii cnocob. a) BozbMéMm Ha araroHanu AC napasie-
sorpamma ABCD Touky O, OTIUYHYIO OT cepeAuHbl AC, ¥ IpOBeAEM yepe3
Heé nepneHAUKYAApE. NL u KM k cTropoHaMm napasienorpamma (puc. 8).
[TpsamoyronbHble TpeyronbHUKU CKO n1 AMO 1nofo6Hbl. TOYHO TakK ke Imo-
no6HBI TpeyrombHUKU CNO 1 ALO. Vimeem OK : OM =0C :OA=ON : OL.
Otcioga creayer mogobue TpeyronbHUKOB ONK u OLM. Torza HakpecT
snexamye yisl OML u OKN pasHBI, a noaToMy npAambele NK u ML napain-
JesnbHBL. CiefoBaTeNbHO, 4eThIpEXyroabHUK KLMN — nmapasenorpaMmm
WIN Tpalelus.
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Puc. 8

JoxkaxeM, 4Tro 3TO Tpamneuud. Ecaiu KLMN — napasieaorpaMM, TO
ON =OL. B satoMm ciydae OC = OA, T.e. O — cepeauHa AC. IIpotusope-
yne. 3HauuT, KLMN — Tpaneuus.

6) O603HAYMM ILIOLA/b [TapalyieiorpaMMa S, a ero OCTPhIF yroa — a.
Yron mexay guarosanamu NL u KM tpanenuu KLMN paBeH yIiy MeXAy
NepIeHAUKY/IAPHBIMU AVaroHanaM npAaMeiMu BC u CD, T. e. 3TOT yroi pa-
BeH a. [ToaToMy miomazp Tpanenyuy paBHa:

1 . 1 S S . S-AD-ABsin*a __ Ssin’a
5NL~KMsma=§~E~Esma= 5AD - AB =5
[Moacrapmsas a=60° u S =16, moxyyaem, YTO IUIOWIAAb TPAEIIUH PaBHA

16sin60° _ 16-3

) —8:6.

Bmopoti cnoco6. a) U3 Touek M u L oTpe3ok AO BUJEH IOJ MPSIMBIM
yrioM (puc. 9), 3HaYUT, 3TU TOYKU JeXKaT Ha OKPYKHOCTHU C JUaMeTPOM
OA. BriicaHHBIE B 3Ty OKPY>KHOCTB yIibl LMO u LAO onuparoTca Ha OLHY
U Ty Xe Ayry, modtomy ZLMO = ZLAO.

M
D N C
(@)
K
A L B

Puc. 9
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AnajiornyHo gokaxem, 4To ZNCO = ZNKO, a tak kak ZNCO = ZLAO,
mosy4daeM, 4to ZNKO = ZLMO. CnegoBatenbto, NK || ML.

Ecin KLMN — napamienorpamM, To ON = OL u OC = OA, 3Hauwur,
O —cepeaguna AC. IIporusBopeune. CiezmoBarenbHO, KLMN — Tparme-
Iy, <

Omeem: 6.

14. Vi3 Touku M, nexaleil Ha AuaroHanau napasienorpamma ABCD,
onmycTwin nepneHAukyaapsel MK, MP, ML u MQ Ha CTOPOHBI COOTBET-
ctBeHHO AB, BC, CD 1 AD (w11 X IPOAOIKEHU).

a) JlokaxkuTte, uTo TpeyronbHUKU KMP u LMQ paBHOBETUKU.

6) HatizuTe 1wiomazapb mapaiesorpaMMa, eCTH OAUH U3 €ro YIJIOB pa-
BeH 30°, a rwiomas YeTeipéxyronbHruka KPLQ paBHa 5.

Omeem: 40.

15. K gByM paBHBIM HellepeceKaroluMCcsa OKPY:KHOCTAM IPOBeJEHEI
[iBe mapaJuiesibHble obmye KacaTeabHble. OKPY>KHOCTH KacaroTcs OLHOH
U3 3TUX NPAMBIX B TOUKaxX A U B. Yepes Touky C, jexalyto Ha oTpe3ke AB,
IIpOBEZIeHbl KacaTeIbHbIE K 3TUM OKPY>KHOCTAM, IlepeceKarollirie BTOPYIO
npaMyto B Toukax D u E, npuuéMm otpesku CA u CD KacawoTcs OZHOU
OKPY’KHOCTH, a oTpe3kul CB u CE — fpyToii.

a) Jlokaxkure, 4TO MepuMeTp TpeyroabHuka CDE BABoe Gosblile pac-
CTOAHUA MEX/Y LIeHTpaMU OKPY>XHOCTel.

6) Hatizute DE, eciiv U3BECTHO, YTO PAZUYChl OKPYKHOCTEH pPaBHBHI 6,
paccTosaHMe MeXJy UX LeHTpaMu paBHo 20, a AC =8.

Pemenue. a) Ilyctb O; u O, — LeHTPHI OKPYKHOCTEN pajuyca R;
KacaTeJbHasd, IpoBeA€HHaA U3 TOYKU C K OKPY:KHOCTHU C LeHTpoMm O, U
Jay4 CO; nepecekalT BTOPYIO IIPAMYIO B TOUKaX D u D COOTBETCTBEHHO

A C B

o) 0,

Puc. 10

(puc. 10); xacarenbHas, MpoBeéHHAasA U3 TOUKU C K OKPYKHOCTU C LieH-
TpoM O,, u 1y4 CO, IepecekarT BTOPYIO NPAMYIO B Toukax E u E; cooT-
BETCTBEHHO.
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LleHTp OKPY)XHOCTH, BIIMCAHHOM B YTOJ, JIEXKUT Ha €ro GHCCEKTPHCE,
noatomy ZDCD; = LACD; = ZCD,D, TpeyronpbHuk CDD; paBHOOeApeH-
Hbli, CD = DD, . Aranoruuno CE = EE;. CiezoBarenbHoO, mepuMeTp P Tpe-
yronbHuKa CDE paBeH cymMe oTpe3koB DD,, DE u EE;, T.e. P=D; E;.

Kpowme Toro, 6uccektpuca DO, paBHOGeIpeHHOTO TpeyroabHuka CDD,
ABIAETCA ero MeJuaHo, 3Hauut, O, — cepeauna CD;. AHanorudHo O, —
cepeguHa CE,, 3Hauut, 0,0, — cpejHaA JuHUA TpeyronbHuka CD,E;.
CneznoBatenbHO, P =D E; =200, 4T0 U Tpe6oBaIOCh AOKA3aTh.

6) IIycTh OKPYKHOCTH C LieHTpoM O, KacaeTcs orpe3ka CD B Touke K,
a npamoit DE — B Touke M; OKPY>KHOCTb ¢ LleHTpoM O, KacaeTcs OTpes-
ka CE B Touke L, a mpsamoii DE — B Touke N. Torga O;K — BbIcOTa IIpA-
MOyTO/IbHOTO TpeyroabHuka CO,D, poBeA€HHas M3 BEPUIMHBI IPAMOTO
yIja, II03TOMY
0,K* R* 36

CK —AC~ 8 —

DM = DK =

N\O

-

a Tak Kak
CL=CB=AB—-AC=20-8=12,

a”HaJIOrn4yHoO ronyyaem EN = EL = % = 3. Tlockonbky ABNM — nipsamMo-

yronbHUK, MN = AB =20, cienoBaTeabHo,

DE:MN—DM—EN:AB—DM—ENZZO—g—S:é <

5 -
Omeem: 12,5.

16. K aByM HenepeceKaoIUMCca OKPYKHOCTAM PaBHBIX paJUyCcoOB IIPoO-
BeJZIeHE! /IBe IapaJliesbHble o0Imye KacaTeabHble. OKPYKHOCTH KacaloTCsa
OJHOM M3 3TUX MpAMBIX B Toukax A u B. Uepes Touky C, jexalyo Ha
oTpe3ke AB, IpoOBeZieHbI KacaTeIbHbIE K 3TUM OKPYKHOCTAM, IIepeceKaro-
111e BTOPYIO NpAMYyIo B Toukax D u E, mpuuém otpesku CA u CD kacaroTcs
OZTHOU OKpY>KHOCTH, a oTpe3ku CB u CE — apyroil.

a) Jlokaxkure, 4YTO mepUMeTp TpeyroibHuKa CDE BABOe OoJbllle pac-
CTOAHUA MEX/JY LIeHTpaMU OKPY>XHOCTel.

6) Hatigute DE, eciii pasnychl OKPY>KHOCTEH paBHBI 5, paccTosHUe
MeX/y UX LieHTpaMu paBHoO 18, a AC=8.

Omseem: 12,375.

17. B TpeyronpauKe ABC mpoBezieHa buccekrpuca AM. [Ipamas, mpo-
XoZAlas yepe3 BepIINHY B meplneHAUKYIApPHO AM, IepecekaeT CTOpO-
Hy AC B Touke N; AB=6, BC=5, AC=09.

a) Jokaxure, yTo brccekTpurca yra C AequT oTpe3oK MN mormonam.

6) Ilyctb P —TOYKa mepeceueHUs OUCCEKTPUC TpeyroabHUKa ABC.
Hatizute otHolieHue AP : PN.
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Pem e H u e. a) [Io TeopeMe 0 GUCCEKTPUCE TPEYTOMbHUKA

BM _AB _6_2
MC — AC 9 3
a Tak Kak BC =5, nosmy4yaeM, yto BM =2 u CM =3 (puc. 11).
B Tpeyronpuuke BAN OuccekTpuca yrina BAN mepmneHAUKYISpHA
cTopoHe BN, 3HAYUT, 3TOT TPEYroJIbHUK paBHOOeApeHHBIH. IloaToMy

AN=AB=6,a
CN =AC—AN =9-6=3=CM.

B paBHOGezpeHHOM TpeyrombHuKe CMN 6GucCeKTpHca, MPoBeAEHHASA
u3 BepuuHH C, ABIAeTCA MeJUaHol, caefoBaTelbHO, OHA JeIUT OCHOBa-
Hue MN moronaM.

6) CP — buccekTpuca TpeyrompHuka ACM, mosTomMy

AP _ AC _9 _,
PM — CM 3 ™
[Tpamaa CP — cepeAUHHBIM INEPIEHAUKYIAP K OTpe3ky MN, mostomy
PN =PM. CnenoBaTenbHO,
AP _ AP _
PN T PM T2 <
Omeem: 3.

18. BuccekTpuca yria A TpeyroibHuka ABC niepecekaeT cTOpoHy BC B
Touke K, a OKpy>KHOCTb, OIIMCAHHYIO OKOJIO TpeyroabHuka ABC, — B TOuY-
ke M.

a) Jlokaxurte, 4TO TpeyronbHUK BMC paBHOGEApEHHHIH.

6) Haiigute paguyc OKpPYKHOCTH, OMUCAHHON OKOJO TPEYTOJbHUKA
KMC, ecnu usBecTHO, uto AC =4, BC=5, AB=6.

Pem e Hue. a) Buucauusle yrisl BAM u BCM onuparoTca Ha OFHY
U Ty XKe Ayry, moatomy £BCM = /BAM (pwuc. 12). Aramornyio ZCBM =
=/CAM, a Tak kak ZBAM = ZCAM, nony4aem, uto ZBCM = ZCBM. Cre-
JIOBaTeJIbHO, TPEYTroTbHUK BCM paBHOOEApEHHBIMN.

6) Ilo TeopeMe O GUCCEKTPUCE TPEYTONbHUKA

BK _AB _6_3
CK ™~ AC ™~ 4 2°
a Tak kak BK + CK =BC =5, nony4aeMm, yTo BK =3 u CK =2.
O6o3nauum ZABC = 3. Bnucanssle yribl AMC u ABC onuparoTcs Ha

OJIHY U Ty e YTy, I03TOMY

/KMC = Z/AMC = /ABC = 3.
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Puc. 12

IIo TeopeMe KOCUHYCOB

cosf = AB®>+BC>—AC*> _ 36+25—-16 _ 3
- 2AB-BC - 265 4
V7

3Hauwur, sin § = 7

[Tycte R — paZuiyc OKpPY>KHOCTH, OIIMCAaHHOM OKOJIO TpeyrolbHUKa
KMC. Tlo TeopeMe CUHYCOB

__Ck __ 2 _ 4 -
T 2sinZKMC ~ 2sinf3 T /7

Omsem: i.

V7

19. buccekTpuca yria A TpeyronbHuka ABC nepecekaeT cTOpoHy BC B
Touke K, a OKpy>KHOCTb, OIIMCAHHYIO OKOJIO TpeyroabHuka ABC, — B TOuY-
ke M.

a) Jlokaxurte, 4TO TpeyronbHUK BMC paBHOGEIPEHHHIH.

6) HatliguTe paguyc OKpPYXKHOCTH, OIIMCAHHON OKOJIO TPEyTOJbHHKA
KMC, ecnu usBectHo, utro AC=10, BC=11u AB=12.
2039

39

20. /IBe OKpPYXKHOCTHU KacalOTCsl BHYTPEHHHM o0Opa3oM B TOYKe A,
MpUYEM MeHbINAsI MPOXOAUT 4Yepe3 IeHTp Ooiblneil. Xopaa BC Gonmbliei
OKPY’KHOCTH KacaeTcs MeHbleil B Touke P. Xopzabsl AB u AC nepeceKaioT
MEHBIIYIO OKPY>KHOCTb B Toukax K u M.

a) Jokaxwure, uro KM || BC.

6) Ilycth L — TouKa mepecevyeHus orpe3koB KM u AP. Haiiaure AL,
ecu paguyc 6osblIel OKpy>KHOCTH paBeH 10, a BC =16.

Omsem:
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Pem e H u e.a) [Iyctb O — 11eHTp OoJbINEl OKPY:KHOCTU. JIMHUA LIeH-
TPOB KacaloIlUXcs OKPY:KHOCTel IIPOXOAUT depe3 TOUKy KacaHU:A, II09TO-
My OA — AnaMeTp MeHbIllel OKpyKHOCTHU (puc. 13).

[Tycts xoparl AB u AC niepecekaroT MEHBIIYIO OKPY>KHOCTb B TOUKax K
U M cooTBeTCTBEeHHO. Touka K JIEXKUT Ha OKPYKHOCTHU € fruaMeTpoM OA,
3HauuT, ZAKO =90°, a Tak Kak NepHeHAUKY/ISIp, OMyIleHHbIH U3 IeHTpa
OKPY>KHOCTHU Ha XOpAY, AeJUT eé nomnosnaM, To K — cepeauHa AB. AHajo-
rruyHo M — cepepuHa AC, nosatoMy KM — cpefHAa JIUHUA TPeyroJIbHUKa
ABC. Cnegosarenbso, KM || BC.

Puc. 13

6) Omyctum neprneHaukyissp OH Ha xopay BC. Toraa H — cepeauHa
BC. VI3 npamoyronbHOro TpeyroabHrka OHB HaxoguM, 4TO

OH = v/OB2—BH? = /100 — 64 = 6.

[Tycth Q — 1eHTp MeHblleil okpy:kHocTH. Toraa QP || OH. Omyctum
nepieHAuKyAAp QF 13 ueHTpa MeHblIel okpy:xHocTy Ha OH. Torza

OF =0OH-FH=0OH-QP=6-5=1,
PH? = QF? = Q0?> - OF? =25 -1 = 24,
OP? = OH?+PH? = 36 +24 = 60,

a Tak kak ZAPO =90°, To 13 IPAMOYTOJbLHOTO TpeyroibHuka APO Haxo-
UM, 4TO

AP = v/ 0A% —0P2 = /100 — 60 = 2+/10.
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Otpesok KM — cpeaHaa nuHUsA TpeyroabHuka ABC, moatoMy L — cepe-
auHa AP. CiegoBaTesbHO,

AL = %AP - V10. <
Omesem: v 10.

21. /IBe OKPYKHOCTU KacaloTCs BHYTpeHHUM o6Opa3oM B Touke K,
MpUYEM MeHbINAsA IIPOXOAUT Uepe3 LeHTp Oosblueii. Xopga MN 6osbiueit
OKPY?KHOCTH KacaeTcs MeHbIeil B Touke C. Xopzabl KM u KN mepecekaioT
MEHBUIYIO OKPY>KHOCTb B TOUKaxX A U B COOTBETCTBEHHO, a oTpe3ku KC u
AB miepecekaroTcs B TOUKe L.

a) Jokaxurte, uro CN : CM =LB: LA.

6) Haiigute MN, ecnmu LB:LA=2:3, a paguyc MaJoil OKPYKHOCTH
paBeH v/23.

Omsem: 1—25

22. Touka B nexut Ha orpe3ske AC. Ilpamasd, npoxozaias yepes To4-
Ky A, KacaeTcs OKPYKHOCTU ¢ AuameTpoMm BC B Touke M U mepecekaeT
OKPY>KHOCTB ¢ guaMeTpoM AB B Touke K. IIpogomkeHnue orpeska MB Iie-
pecekaeT OKpPY>KHOCTB € AuaMeTpoM AB B Touke D.

a) Joxkaxure, uro AD || MC.

6) Hatizute mwiomaas Tpeyronbauka DBC, ecin AK =3 u MK =12.

PemeHue. a) Touku M u D yexxat Ha OKPY>KHOCTSX C AUaMeTpaMH
BC u AB cooTBeTCTBEHHO, 103ToMy ZBMC = ZBDA = 90°. Ilpsamsle AD
u MC nepneHAUKY/ISIPHBI OZHOM U Tol ke mpsiModl MD, ciefoBaTelbHO,
AD || MC (puc. 14).

Puc. 14
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6) Ilycte O — LeHTP OKpPYKHOCTH ¢ AuameTpoM BC. Torza OM L AM,
a Tak kak BK 1. AM, To OM || BK. O603uauum BK = x. Tpeyroiabauk AMO
nogobeH TpeyronbHUKY AKB ¢ koadduimeHToM 5, moatomy OB=0OM =5x.

OnyctuM nepneHaukynsap BP u3 touku B Ha npamyro OM. Taxk kak
YeThIpEXyronbHUK BKMP — npsAMOYTOIbHUK, TO

BP =KM =12, OP =O0OM —MP = OM —BK = 5x —x = 4x.

Io Teopeme [Tudaropa OB% = BP? + OP?, wnu 25x2 = 144 + 16x2. Otcioza
HaxoAuM, YTO X =4.
[Mockonbky AD || MC, To

Sapsc = Sampc — Samsc = Samac — Samsc = Saasm-

3Hauut, TpeyroabHuku DBC u ABM paBHOBenukuU. CiefoBaTeNbHO,

SADBCZSAABMZ%AM'BK=%'15X=%‘15'4=30. <
Omasem: 30.

23. Ha orpe3ske AC B3daTa Touka B. [IoCTpOeHHI B€ OKPYKHOCTU: w1 C
guaMmeTpoM AB u w, ¢ suamerpoM BC. [Ipamas, npoxozadaias yepes To4-
Ky A, KacaeTcsa OKPY>XKHOCTH w, B TOUKe M U IepecekaeT w; B TOuke K,
OTINYHOM OT A. D — Touka nepeceyeHUs1 IpAMOi MB U OKPYKHOCTHU w1,
oTInYHad oT B.

a) Jlokaxkure, uro CM || AD.

6) HatizuTe mwioniags Tpeyronbuuka DBC, eciu AK =5 u KM =25.

Omsem: ﬁ.

V11

24. Touka M 7nexuT Ha cTOpoHe BC BBIIYKJIOIO YETHIPEXYTOJBHUKA
ABCD, nmpuuém B u C — BepIINHBI paBHOOEAPEHHBIX TPEYTOIHHUKOB C OC-
HoBaHUAMU AM u DM COOTBETCTBEHHO, a npsaMmele AM u MD nepreHau-
KYJISIDHBI.

a) JlJoka)kute, 4TO GMCCEKTPHUCH YIJIOB IpU BepIInHax B u C 4eThIpEX-
yronsHuKa ABCD mnepecekaloTca Ha cTOpoHe AD.

6) Ilycte N — Touka mepecedeHus 3Tux bOuccekTpuc. Hatizure mwio-
maab 4eTepéxyronbHuka ABCD, eciu U3BeCcTHO, 4To MB: MC=1:3, a
IUIOIIAZAb YEeTBIPEXYTOJIbHUKA, CTOPOHBI KOTOPOTO JIesKaT Ha IPAMBIX AM,
DM, BN u CN, paBHa 18.

Pemenwue. a) Ilyctb K —cepeguna orpe3ka AM. TpeyroibHUK
AMB paBHOGeIpeHHEIH, TO3TOMY OTpe30K BK sIBIsAeTCA B HEM MeANaHOM,
6uccekTpucoi u BeicoTor (puc. 15). ITockonmbky npsimele DM u AM tiep-
NeHAUKYIAPHEL, IIpsAMad KB COAEPXUT CPeAHIOI JUHUIO TPEYrolbHUKA
AMD, TO eCcTb IpOXOZUT Yepe3 cepeiuHy CTOPOHBI AD. AHaJOrM4YHO
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6uccexTpuca yrmia MCD Toxxe TPOXOAUT 4Yepe3 CepeluHy CTOPOHBI AD.
CrnezoBaTenbHO, OMCCEKTPUCH YIIOB B u C ueThipéxyrombHuka ABCD
repeceKaroTcsa Ha CTOpoHe AD.

D C

Puc. 15

6) ITycte npsamele AM u BN mepecekaroTcs B Touke K, a npsimbie DM
u CN —B Touke L. Torza 4eTblpéxyroibHUK KMLN — IpAMOYTOJbHUK.
[Inowazne TpeyronbHuka AMB paBHa

Sansw = BK-KM = ZM-NK-KM = 1S = 6.

AHAJIOTAYHO S ppcy = 54. Ilnowmazs TpeyroapHuka DMA paBHa

Sapma = %AM ‘DM = 2KM - LM = 28y = 36.
Torza
Sascp = Sapmat Saams +Sapuc = 36+6+54 = 96. <

Omaeaem: 96.

25. Touka M nexuT Ha cTopoHe BC BBIIYKJIOIO YETHIPEXYTOJBHUKA
ABCD, nmpuuém B u C — BepIINHBI paBHOOEAPEHHBIX TPEYTOIHHUKOB C OC-
HoBauusaMu AM u DM cooTBeTcTBEHHO, a MA | MD.

a) JlokaxxuTe, 4TO YeTHIPEXYToNbHUK ABCD — Tpamnelus Wiu mapai-
JIeJIOTPaMM.

6) Haiigure 1wromans Tpeyrombuuka AMD, eciu BM : MC=1:2, a
IUIONIaZlb YeThIpExyroibHuka ABCD paBHa 36.

Omeem: 16.

26. JluaroHanu AC u BD 4etwipéxyronbHuka ABCD, BIHMCaHHOTO B
OKPY>KHOCTb, IlepeceKaroTca B Touke P, mpuuém BC =CD.
a) Jlokaxwure, yTo AB: BC=AP :PD.
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6) HatizuTe mioniazp Tpeyroibuuka COD, Tie O — IIEHTP OKPYKHO-
CTH, BIIMCAaHHON B TPeyroibHUK ABD, eciu AOIOTHUTENIbHO HU3BECTHO,
4yTo BD — AnaMeTp OMUCAaHHON OKOJIO YeThIpEXyronbHUKa ABCD OKpyX-
HocT, AB=5, a BC =5+2.

PemeHue. a) Buucannsle yrisl BAC u DAC onupaioTcs Ha pas-
HbIe XOpZbl, IO3TOMY OHU paBHH! (puc. 16). Bnucannrie yrist ADB u ACB
ONIUPAIOTCS Ha OFHY U TY JKe AyTy, moatomy LADP = /ADB = /ACB. 3Ha-
YuUT, TpeyronbHuKu ADP 1 ACB nofo6HbI 110 AByM yriiaMm. CiieZioBaTeNlbHO,

y R
SN ‘7

Puc. 16 Puc. 17

6) Touku A u C jexar Ha OKPY)XHOCTH C AUaMeTpoM BD, 3HaAuWT,
TpeyroabHUKU ABD u BCD mpsamoyronbHble (puc. 17). Kpome Toro, mo
ycIoBuIo TpeyroabHuK BCD paBHOGeApeHHHIH, mosToMy BD = BCv/2 =
=10. Kater AB IIpAMOYT'OJIbHOI'O TpeyroibHUKa ABD paBeH IOJIOBUHE
runoTeHy3sl BD, moatomy LADB = 30°, ZABD = 60°. LIeHTp OKpY)XHO-
CTH, BIINCAHHOM B TPEYTOJIbHUK, — TOUKA [lepecedeHus ero 61cceKTpuc,
moatoMy Touka O JexxuT Ha 6uccektpuce AC yrna BAD u Ha buccekTpuce
ymia ADB. Torga

ZACD = ZABD =60°, ZODC = ZODB+ /BDC = 15°+45° = 60°.

3HauuT, TpeyrombHUK COD paBHOCTOPOHHHM, mpuuéMm CD = BC = 5+/2.

2543

CiezoBartesbHO, IIOIAAL TpeyroabHUKka COD paBHa — <
Omeem: %
27. uaroHanu AC u BD deTwlpéxyronbHuka ABCD, BIIMCaHHOI'O B
OKPY>KHOCTb, IlepeceKaroTca B Touke P, npuuéMm BC =CD.
a) Jlokaxkute, yTo AB: BC=AP :PD.
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6) Ilycts BD — auiaMeTp OKpy»KHOCTH, N — eé 11eHTp, AB = %BD, a
O — LIeHTp OKPYXHOCTH, BIIMICAaHHOU B TpeyroinbHUkK ABD. Halizute ot-
HoIlleHue IuIolazel TpeyroabHukoB ADN u COD.

Omeem: 1:2.

28. [lan npaAMOyTonbHBIN TpeyronbHUK ABC ¢ npamMbeiM yrioMm C. Ha
kareTe AC B3daTa Touka M. OKpy>XKHOCTb ¢ LeHTpoM O u auametrpom CM
KacaeTcs TMIIOTEHY3Hl B TOUKe N.

a) Joxaxure, uto npssmble MN 1 BO napasienbHbl.

6) Hatizute miomazb 4deThpéxyroibHuka BOMN, eciu CN =4 u
AM:MC=1:3.

Pemenue. a) [Tockonbky npambele AC U BC nepneHAUKY/IAPDHEL,
npsamas BC — kacaTesnbHasd K OKpykHocTH (puc. 18). ITo cBoiicTBy Ka-
caTe/JbHBIX, IIPOBEeIEHHBIX K OKPYKHOCTU U3 OZHOM TOYKHU, IpsAMasg BO
nepreHAVKYIApHa npaMoi CN. Touka N JIeXXUT Ha OKPYKHOCTH C [UaMeT-
poMm CM, nostomy ZCNM = 90°. IIpamsele BO u MN nepneHANKYIAPHEL
oZIHOU U ToM e mpsiMoii CN, ciejoBaTeIbHO, OHU MapallebHBbl.

6) ITycts AM =2x, MC = 6x. Torna OC =3x, OA=5x, AC =8x. IlleHTp
OKPYKHOCTH, BIICAHHOM B YTOJI, JIEXKUT Ha €ro GUcCeKTpuce, MO3TOMY
BO — buccektpuca TpeyroiabHuka ABC. TTo CBOMCTBY OHCCEKTPHUCH

BC _0OC _3x _3

AB~ OA  5x 5
[Tycts AB=5a, BC =3a. Torga no Teopeme ITudaropa
AC = v/ 25a2—9a? = 4a,
noatoMy a = 2x. CinegoBarenbHo, BC = 6x.

A

L,
A

B

Puc. 18
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ITlycte oTpesku BO u CN mnepecekatrorca B Touke P. Torza P — ce-
peauHa CN, a OP — cpepHaa nuHuA TpeyroibHuka CNM. Ilockombky
ZCMN = ZCOB, npsiMoyrosibHble TpeyronbHUku CNM u COB mopo6HHI,
II03TOMY
CN-CO _ 4-3x

BC — 6x
W3 npamMoyronbHOro TpeyronbHuka BNO HaxoAuM, 4To
NP _ 4

BP =75 =7=4 BO=BP+OP=4+1=5.

ITo dopmysie IIOLMIAAM TPATIEIUU

SBOMN=M'NP=52L2‘2=7. <

MN = =2, OP=3MN=1.

Omsem: 7.

29. Jlana paBHObGeapenHas Tpanenusa ABCD c ocHoBaHusaMu BC < AD.
OKpYyKHOCTh ¢ IeHTpoM O, moCTpoeHHas Ha 6G0KOBOH cTopoHe AB Kak
Ha JamaMeTpe, KacaeTcs O0KOBoOH cTopoHHE CD B Touke P 1 BTOpO#l pa3s
nepecekaeT ocHoBaHue AD B Touke H, Touka Q — cepeauna CD.

a) JlokaxxuTte, 4TO 4eThIpExyronbHUK DQOH — mapasienorpaMm.

6) Haiiaute AD, eciu ZBAD =75° u BC=1.

Omeem: 3.

30. B mpsamoyronpHOU Tpamnenuu ABCD c IpsAMBIM YIJIOM IIpU Bep-
IMHe A PacHoNoXKeHBI ABE OKPYXHOCTH. OfHA U3 HUX KacaeTcs OOKOBBIX
CTOPOH U OOJIBIIEr0 OCHOBaHUA AD, BTOpast — GOKOBBIX CTOPOH, MeHbIIIe-
ro ocHoBaHuA BC u nepBoii OKpY>KHOCTH.

a) [Ipsamas, npoxozdAmas yepes eHTPhl OKPYKHOCTeH, IlepecekaeT oc-

AP .
HoBaHue AD B Touke P. JlokaxkuTe, 4YTO -~ =sinD.

PD
6) Haiigure ruromap Tpamenyuy, eCIu paguychl OKPY>KHOCTEH paBHBI
4 1
343

Pem e H u e. a) [TycTh IpogomKeHUs: OOKOBBIX CTOPOH TpATIElNH Iie-
pecekaroTca B Touke Q. LIeHTp OKpY>XHOCTH, BIILCAHHOU B yTOJI, JIEXKUT
Ha ero OUCCeKTpHCce, IIO3TOMY TOYKa Q, IIeHTPHI JAHHBIX OKPYKHOCTEH
U TOYKa P yiexaT Ha OJHOU MpsiMoi, mpudéM QP — OucceKTpuca IpsaMo-
yrompHOro tpeyronbHuka AQD (puc. 19). CiezoBaTenbHO, IO CBONCTBY
OUICCEKTPUCH TPEYTONTbHUKA

AP _ QA _ .
PD= QD — sinD.
6) [TycTh OKpPYXHOCTB ¢ LleHTpoM O, pazuyca R = % KacaeTcsi 6OKOBOM
CTOpOHHI AB B Touke E, a ocHOoBaHUA AD — B Touke M ; OKPY>KHOCTb pa-
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Puc. 19

_1 6 .
AMyca r = 3 C [eHTPOM O, kacaetca 60KOBOU CTOPOHHI AB B Touke F, a

ocHOBaHuA BC — B Touke N.
Onyctum nepneHAUKyasap O,H U3 LleHTpa MeHbIIeH OKPY:KHOCTH Ha
paauyc 6onbliel, TpoBeéHHBIN B TOUKy E. Torga

1

3= 1L
d TaK KaK JIMHHUA EHTPOB KaCarINXCAa OKPY)I{HOCTeﬁ IIPpOXOAUT Y€pPE3 X
TOYKY KaCcaHHUA, TO

[SSIS

OleolE_HEzolE_OzF:R_r:

4
§+

W=

0102 :R+r:

EF = 0,H = /0,0}—0,H*> =/ 2 -1=73.

O6o3naunm LAQP = /HO,0, =a. Torga
. O,H _3
BA=0oH0 "%

3HA4MT,

/BQC =24, /BCD=90°+2a, LO,CN = 1/BCD=45+a.

W3 npamoyronpHOro TpeyronbHuka O,CN HaxoauM, 4To

3

° ° 1 1—-tga 1 1
NC = O,N ctg(45° + a) = O,N tg(45 —a):§~1+t§a :§.1+§ = o
4
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CnezmoBaresbHO,

BC =

AHaJIOTUYHO

1l _8

BN+NC = 3 +

21 21°

/0,DM = 45° —q,

1+t 143
MD = O;M ctg(45° —a) = O;M tg(45°+a) = %'1—52 = %'1_3
4
= _4,28 32
AD = AM+MD = 3+ % = 7,
a Tak Kak
= _ 404 1
AB=AE+EF+FB=R+0,H+r=3+5+35 =3,
TO
1 1,32, 8 116
SABCD:E(AD+BC)-AB:§(?+ﬁ).3:?
Omsem:1—16.

7

31. B npamoyrosnbHo Tpanenuy ABCD c IpsAMBIM YIJIOM IIPU BepILINHe
A pacmono:keHsl Be OKpy:kHOCTU. OfHA U3 HUX KacaeTcss DOKOBBIX CTOPOH
U 6oJbIero ocHoBaHuA AD, BTopasi — G0KOBBIX CTOPOH, MEHBIIETO OCHO-
BaHusA BC U 1epBOY OKPYKHOCTH.
a) JlokaxxuTe, YTO TOUYKA KacaHUA OKPYKHOCTel paBHOyZa/eHa OT IIpf-

MbIX AB u CD.

6) HailiguTe MeHbIllee OCHOBaHUeE Tparneluu, eciu AD =28, a paauyc

o 7
6oJbIIEeN OKPYKHOCTU PaBEH 5.

Omeem: 1.

2



IMpunoxenue 2. CMCOK oJie3HbIX GaKTOB

1. a) bucceKTpuch CMeXXHBIX YIJIOB IePIeHAUKY/IAPHEL.
6) BrcceKTpUCH BHYTPEHHUX OJHOCTOPOHHUX YIJIOB MIPU JBYX Mapaj-
JIeJIbHBIX NIPAMBIX U CeKyllel IepleHANKY/IAPHEL.

2. a) Ecu 6rcceKTpUCHL, TPOBeAEHHBIE U3 BeplInH B 1 C TpeyroibHU-

ka ABC, nepecekatorcs B Touke O, To ZBOC =90° + %LA.
6) Eciu 6ucceKTpUCH BHEITHUX YIVIOB IIPU BepIuHax B 1 C Tpeyroib-

HuKa ABC mepecekatoTcs B Touke Q, To ZBQC =90° — %AA.

3. a) Eciiu MegviaHa TpeyroJbHUKA paBHA II0JIOBUHE CTOPOHHI, K KOTO-
PO OHa IpoBeieHa, TO TPEYTOMbHUK IPIMOYTONbHBIN.

6) MezanaHa mpsIMOYTOIBHOTO TPEYTOMbHUKA, IPOBEAEHHAS U3 BEPIIIU-
HBI IPAMOTO YI7Ia, PaBHA MTOJIOBHHE TUIIOTEHY3HL.

4. a) OTpe3oK, COeAVHAIOUINYN cepeJUHBI AUaroHaaeil Tpanenuu, pa-
BEH IOJIyPa3HOCTU OCHOBaHUM.

6) Ecyii cyMMa yIJIOB ITPH OJHOM M3 OCHOBAHUM Tparenuy paBHa 90°,
TO OTPE30K, COENUHSIONMNI cepeArHb OCHOBAHUI Tpamnelyy, paBeH UX
MOTypa3HOCTH.

5. Ipoexkiiusa 60KOBOI CTOPOHBI paBHOOEPEHHON Tpalelyy Ha OCHO-
BaHME PaBHA IIOJYPa3HOCTU OCHOBAHMUM, a IIPOEKIUA AUaroHaau — IOJy-
CyMMe OCHOBaHUH.

6. Cgoticmaa okpyscHocmu.

a) luametp, NeprneHANKYIAPHBIN XOpZe, AETUT eé TOMoIaM.

6) [uaMeTp, MPOXOASAIINIA Yepe3 CepeAVHY XOPAbl, He SBAIONIEHCS
JaMeTpoM, ePIIeHANKYIAPeH 3TOH Xopze.

B) CepeVHHBIN NIEPIEHAUKYIIAP K XOp/e IIPOXOAUT Yepes LIEHTP OKPYK-
HOCTH.

r) PaBHbIe XOpZbI yAQJIEHEI OT IIEHTPa OKPYKHOCTH Ha paBHBIE PacCTo-
STHUS.

21) XopZasl OKPY:KHOCTH, YAATEHHEBIE OT IEHTPA HA PaBHBIE PACCTOSHUA,
PaBHEL

e) OKpPYXHOCTh CUMMEeTPHUYHA OTHOCUTETHHO IIEHTPA U OTHOCUTENBHO
JI060T0 CBOEro AnaMeTpa.

) JlyTH OKPY)KHOCTH, 3aKJTIOUEHHBbIE MeXAY HapalIebHBIMU XOPJa-
MU, PaBHBL.

7. a) 3ameuamensvHoe c80iicmeo okpyycHocmu. T'eoMeTpruiecKoe MecTo

TOYeK M, U3 KOTOPHIX OTPe30K AB BUJEH 1OZ MpsMbIM yrioM (LZAMB =
=90°), ecTb OKPY>KHOCTbH ¢ AraMeTpoM AB 6e3 Touek A u B.
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6) TeomeTpuyeckoe MecTo TOYeK M, U3 KOTOPHIX OTPe30K AB BUZeH
oz ocTpbeiM ymioM (LAMB < 90°), ecTh BHEIIHOCTb Kpyra C JuUaMeT-
poMm AB 6e3 Touek mpsiMoii AB.

B) ['eoMeTpuueckoe MecTo Touek M, U3 KOTOPBHIX OTpPe30K AB BuzieH
moz, TynbM yrioMm (ZAMB > 90°), ecThb BHYTPEHHOCTh KpyTra C AMaMeT-
pom AB 6e3 Touek oTpe3ka AB.

r) ['eomeTpryeckoe MeCTO TO4YeK, U3 KOTOPBIX OTpe30K AB BUJeH IIOZ
JIaHHBIM YIJIOM, €CTh ZIB€ JYT'Y PAaBHBIX OKPY)KHOCTEH ¢ 0011eit Xopaoil AB,
JIeXKaliye TIo pa3Hble CTOPOHBI OT IpAMOit AB, 6e3 Touek A u B.

8. a) JIuHuA [eHTPOB ABYX IlepeceKaloUIXCsa OKPYKHOCTe nepIieHu-
KyJIsIpHA uX 0OIleli XopZie U AeUT eé MOIoJIaM.

6) JIMHUA LEHTPOB ABYX KACAIOIIUXCSA OKPY)KHOCTEH MPOXOAUT 4Yepes
TOYKY KacaHUs.

9. a) Pazuyc okpy>KHOCTH, BIINCAHHOH B IIPAMOYTOIbHBIN TPEYTONBHUK
c KaTeTaMHu a, b u runoreHy3o# ¢, paBeH %b_c.

6) Ectu M — To4ka KacaHUs CO CTOPOHOM AC OKpPYKHOCTH, BIIHCAH-
HOH B TpeyroibHuK ABC, To AM = p — BC, rie p — HOJIynepuMeTp Tpe-
YTONbHUKA.

B) Eciu okpyKHOCTB KacaeTcs cTopoHbl BC TpeyronbHuka ABC U Ipo-
JIOJDKeHUM cTopoH AB u AC, TO pacCTOSSHUE OT BEPUINHBI A 10 TOUKU Ka-
CaHUA OKPY>XKHOCTU C IIpAMOMN AB paBHO IOJIyIlepUMeTPYy TpeyrolbHHKa
ABC.

r) Eciu okpyXHOCTB, BIMCaHHasA B TpeyroabHUK ABC, kacaeTcs cTo-
poH AB, BC u AC cooTBeTCTBEeHHO B Toukax K, L u M, a ZBAC = a, TO
ZKLM=90° - 3.

Z) Eciu mpsaMble, poxozdAlie 4epe3 TOYKY A, KacamTcad OKPYKHO-
cTu S B Toukax B u C, TO LIeHTp BIIMCAHHOU OKPY)KHOCTH TpeyroJbHUKA
ABC 51eXXUT Ha OKPY>KHOCTH S.

e) Eciu paccTosHue MeXxZy LieHTpaMHu OKpY:KHOCTel pajuycoB r U R
PaBHO a ¥ a >R+, TO OTPe3KU OOLIMX BHEUIHUX U OOIIUX BHYTPEHHUX
KacaTeJbHbBIX, 3aK/IIOYEHHbBIEe MEX/y TOYKaMU KacaHusA, PaBHBI COOTBET-

CTBEHHO
Vvaz—R-r)? u Va:—-R+r)2

10. Eciiu okpy>HOCTU pazuycoB r U R ¢ nenrpamu O; u O, KacaroT-
cA BHEITHUM 06pa3oM B Touke K, a mpsAMas KacaeTcs 3TUX OKPYKHOCTeH
B Pa3JIMYHBIX TOUYKaX A U B U mepecekaeTcs ¢ obIell KacaTeIbHOM, IPo-
xozsmeil yepes touky K, B Touke C, To LZAKB =90° u £0,CO, =90°,
a oTpe30K AB 0011eli BHEIIHEHN KacaTeJbHON OKPYKHOCTEHN paBeH OTPE3KY
o011eli BHYTpEHHEH KacaTeJbHOM, 3aKII0YEHHOMY MEX/Y OOIIMMU BHEII-
HyuMu. O6a 5TH oTpe3Ka paBHE 2+/Rr.



CHuCcoK NosIe3HbIX GaKToB 203

11. a) Yron Mexzy KacaTeJbHOU U XOpZOH, IPOBeAEHHOU Yepe3 TOUKY
KaCcaHUs, PaBeH [I0JIOBUHE YIVIOBOU BEIUYMHEL AYTH, 3aKII0UEHHON MEXY
HHMU.

6) Yros Mexzy IepeceKarouMIC XOpAaMU paBeH MoIyCcyMMe IIPOTH-
BOIIOJIO}KHBIX YT, BBICEKAEMBIX XOPAaMHU.

B) Yol MeXzy AByMsA CeKyIIMMU paBeH IIOIypa3HOCTHU JYT, BEICEKae-
MBIX CEKYIIUMHU Ha OKPY>KHOCTH.

12. a) Ecim npamas, npoxozamas yepe3 TouKy A U eHTp O BIUCaH-
HOH OKPYKHOCTU TpeyroibHUKa ABC, BTOpUYHO IlepeceKaeT OMHCAHHYIO
OKPY>KHOCTb 3TOI'0 TPEYyroJbHUKa B TOuke M, TO TpeyroabHuUku BOM
u COM paBHOGeApeHHBIE.

6) @opmyna Diinepa. Ecmu O, Oy — LEHTPHI BIUCAHHOU U OITMCAHHOM
OKpY>KHOCTeH TpeyronbHuKa ABC, a r u R — painychbl 3TUX OKPY>KHOCTe,

TO 0102 =V .R2 —2rR.

13. a) Eciu 4eTBIpEXYTOIBPHUK MOXKHO BIIMCATh B OKPY:KHOCTD, TO CyM-
Ma ero IIPOTHUBOIIONIOXKHBIX YIJIOB paBHa 180°.

6) Ecmu cymMMa IPOTUBOIIONOXKHBIX VIVIOB YETHIPEXYTOJNBHUKA PpaB-
Ha 180°, To OKOJIO HET'O MOXKHO OIHCATh OKPY>KHOCTD.

14. a) Eciu B 4eTBIpEXYTONBHUK MOYKHO BIIMCATh OKPY>KHOCTD, TO CyM-
MBI €r0 IIPOTUBOIIOIIOKHBIX CTOPOH PaBHBI.

6) Ecyii cyMMBI IPOTHBOIIOIOXKHBIX CTOPOH BBITYKJIOTO Y€ THIPEXYTONIb-
HUKa paBHEBI, TO B HET'O MOXKHO BIIMCATh OKPYKHOCTb.

15. a) Eciiv B Tpaleluio MOXXHO BIIMCATh OKPYKHOCTh, TO OOKOBAs CTO-
POHa Tpameluy BUAHA U3 IIEHTPa OKPYKHOCTH IO MPSIMBIM YTJIOM.

6) Eciu OKpY>KHOCTh BITMCaHA B paBHOOEAPEHHYIO TPAIeNuio, TO 60-
KOBasi CTOpPOHA Tpalellny paBHA eé cpeJHe TMHUH.

B) Ecsiu B Tpameruio MOXXHO BIIMICATh OKPY:KHOCTh, TO PAJUYC OKPYX-
HOCTH €CTh Cpe/iHee MPOIOPIUOHANBHOE (Cpe/iHee TeOMETPHUYECKOE) OT-
PE3KOB, Ha KOTOPBIE TOYKA KACAHUSA AETUT OBOKOBYIO CTOPOHY.

16. a) 3ameuamenvHoe cgoiicmeo mpaneyuu. Touka nepecedeHus Aua-
TOHaJIel Tpalelyy, ToYKa IepecedyeHus IpoJODKEHNN OOKOBBIX CTOPOH
U cepelUHBI OCHOBAHUM JIEXKAT HA OJHOU MPAMOHM.

6) OTpe3oK MpsIMOM, MapayIeTbHOM OCHOBAaHUAM TpaIellny, 3aKJI0-
y€HHBIY BHYTpPU Tpaleluy, pa3buBaeTcsa eé€ fuaroHaasiMy Ha TPU YacTH.
Torza oTpesky, npueramnye K 60KOBEIM CTOPOHAM, PABHBL.

B) Ecin 4epe3 TOUKy mepecedeHUs AvaroHasIel Tpameluu ¢ OCHOBA-
HUAMH a U b mpoBezeHa mpsaMas, mapajielbHas OCHOBAHUAM, TO OTpe-
30K 3TOM MPSIMOMU, 3aKTIOYEHHBIA MeXAYy OOKOBHIMH CTOPOHAMH Tparie-

17071 aBEHL‘b
Lum, p a+b’
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r) Ecu Tpaneuus paszesieHa IpsaMOM, apalieIbHOY eé OCHOBaHUAM,
paBHBIM a U b, Ha IBe paBHOBeJIKYE Tpallel[iH, TO OTPE30K STOH IPAMOI,

2 2
.. . a‘+b
3aK/IIOYEHHBIN MeXy OOKOBBIMU CTODOHAMM, paBeH 4/ —

Z) Eciu Tpanenus paszenieHa IpAMOH, TapasiielbHoON e€ OCHOBaHHUAM,
paBHBIM a U b, Ha /iBe MOAOOHBIE TpPaAMEINU, TO OTPE30K ITOM IPAMOI,
3aKJTIOUEHHBIH MeXy 6OKOBEIME CTOPOHAMM, paBeH v ab.

17. a) Ecnu BB, u CC; — BBICOTHI TpeyronbHuKa ABC, TO TpeyrolbHUK
AB;,C, mogobeH TpeyronbHUKY ABC, npuuém KoadpdunmeHT mogobus pa-
BeH |cos ZA]|.

6) Ecmu H — Touka IepecedeHUs BHICOT TpeyroibHuka ABC, a O —
LIEHTDP ero ONMMCAHHOM OKPY:KHOCTU, TO OTpe30K AH BABOe 6osblile pac-
CTOAHUA OT Touku O [0 cepefUHbI CTOPOHEI BC.

B) Touku O, H u Touka M mnepecedeHUs: MeJuaH TpeyroibHuka ABC
JIexkaT Ha OZHOM npaMolt (npsimas Dilnepa), Ipu4éM Touka M JIeKUT Ha
orpeske OH u OM:MH=1:2.

r) Eciu BB, u CC; — BBICOTHI TpeyronbHuka ABC, a O — 1IeHTp OIu-
caHHOU OKpy:kHOCTH, To OA L B;C;.

Z) Touku, cUMMeTpUYHbIE TOYKe IepecedeHus BBICOT (OPTOLLEHTPY)
TpeyronbHuka ABC oTHOcuUTenbHO IpAMBIX AB, AC u BC, nexar Ha
OIIMICAHHOM OKPY>XHOCTU TpeyronbHuka ABC.

e) Touku, cUMMeTpPUYHBIE TOUYKe IIepecedyeHUs BBICOT TPeyroJbHUKA
ABC OTHOCUTEJIPHO CepeIuH ero CTOPOH, JIeXKaT Ha OIIMCaHHOM OKpPY>KHO-
cTU TpeyroiabHuka ABC.

) Ecmu AA;, BB; u CC; —BBICOTHl OCTPOYI'OJIbHOT'O TPEYTOJbHU-
ka ABC, To OGucceKTpuch TpeyroibHuUKa A;B;C; (OpTOTpeyroibHUKa
TpeyroinbHuka ABC) sexaT Ha mpsaMmbix AA;, BB; u CC,. Eciu xe Tpe-
yronbHUK ABC TYHOYTONBHBIM, TO HA 3TUX MPSIMBIX JI€XKAT OUCCEKTPUCH
[ByX BHEIIIHUX U TPETHEr0 BHYTPEHHErO YIVIOB TPeyrolbHUKa A;BC;.

18. a) IIpou3BeseHNA OTPE3KOB IlepeceKaroIUXCs XOpZ OKPYKHOCTU
PaBHBIL.

6) Teopema o kacamenvHol u cekyweil u cnedcmeue u3 Heé. Eciu u3
OZTHOM TOUKM IIPOBeZeHbI K OKPY>KHOCTH KacaTeJbHasd U ceKyluas, TO Ipo-
M3BeJileHle Bcell ceKylllel Ha e€ BHEILIHIOI 4acTb paBHO KBaJpaTy Kaca-
TeJIbHOM.

[TpousBezseHuUe Bcell cexylleil Ha €€ BHEIIHIOO YacTh /A JaHHOW TOY-
KU Y JaHHOU OKPY>XHOCTU IIOCTOSIHHO.

B) [Ipamas, mpoxozsAmias depe3 TOYKU IlepecedeHUA ABYX OKPYKHO-
cTel, JeIUT ToIoIaM OOIIyI0 KacaTelbHY0 K HUM.

r) O6mupe xopzAbl (WM UX MPOAODKEHUSA) TPEX MOMApHO IMepeceKaro-
IMUXCA OKPYKHOCTEHN IIPOXOAAT Yepe3 OAHY TOUKY JIN6O ImapaiebHbIL.
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19. CpedHue nponopyuOHANbHblE 8 NPSMOY20JbHOM Mpey2onbHUKeE.
BrIcoTa pAMOYTOIBHOT'O TPEYTOMbHUKA, IPOBeJEHHAA U3 BEPUINHEL IIPS-
MOTO yIJIa, eCTh CpeJiHee IPONOPLUUOHAIbHOE (Cpe/iHee reoMeTpHUIecKoe)
IIPOEKIIMI KaTeTOB Ha TMIIOTEHY3Y, a KAXKJABIH KaTeT ecTh CpefHee IIpo-
MTOPIIMOHATBHOE TUIIOTEHY3bI U CBOEH IMPOEKIINY Ha TUIIOTEHY3Y.

20. a) Cnedcmaue u3 meopemsl KocuHycos. CyMMa KBaIpaToOB JUaroHa-
Jiell mapasiiesiorpaMMa paBHa cyMMe KBaJpaTOB BCEX €r0 CTOPOH.
6) Popmyna ons meduansl mpeyzonvHuka. Eciu m,— MeguaHa Tpe-

. 1
TOIbHWKA, IPOBEAEHHAsA K CTOPOHE ¢, TO m. = 51/ 2a%+2b% — 2, rae a
3 3 C 2 b
u b — ocranbHBIe CTOPOHHI TPEYTONIHHUKA.

21. Popmynst 0ns buccekmpucsl mpeyzonvHukda. Eciv a u b — cTopoHsI
TPEYTOJbHUKA, ¥ — yroJl MeXJy HUMH, [ — OGUCCEeKTpHca TPEYroabHHUKA,
NpPOBEeAEHHAs U3 BEPIIMHBI 3TOTO yIvIa, a a’ U b’ — oTpe3ku, Ha KOTOpbIe
OUCCEKTPHCA JAEUT TPETHIO CTOPOHY TPEYTOMBHUKA, TO

T
2ab cos 5

- 4 2 __ A N
= P [“*=ab—a'b".

22. Gopmynsl O naowadu mpeyeoavHuka. Eciu a, b 1 ¢ — CTOPOHBI
TPEYTOJIbHUKA, Q, 3 U Y — MPOTUBOJIEKAIINE UM YIJIbL, h,, hy 1 h, — BBICO-
TBI, IPOBEIEHHBIE U3 BEPUINH 3TUX YIJIOB, p — MOIYIIEPUMETP TPEYTOb-
HUKa, R — pajiiyc OIMUCaHHOM OKPYKHOCTH, I, T, Iy Y I, — PAZUYChI BIIU-
CaHHOM U1 BHEBITMCAHHBIX OKPYKHOCTEH, KacaroUIuXcs CTOPOH a, b u ¢ co-
OTBETCTBEHHO, a S — IUIOIIAAb TPEYTOIbHUKA, TO

1 1 p abc
S= Eaha, S = Eabsm}/, S = IR S=pr, S=((p—-ar,
S = \/p(p —a)(p—b)(p—c) (dopmyna l'epona),
2 i s
 op2 s ) . __a’sinfsiny _ hh _
S=2R"sinasinfsiny, S= ZsnB+7)’ S= Ssing’ S = it

23. a) [Inomjagp 4eTHIPEXYTOMbHUKA C TEPIEHAUKYIAPHBIMU JYaroHa-
JIIMU paBHA TIOJIOBUHE TIPOU3BE/IEHUS ANaroHaMe.

6) ILmomiazb M060TO YeTHIPEXYTONbHUKA paBHA TIOJIOBUHE TTPOU3BEE-
HUS JMaroHaiel Ha CUHYC YIJIa MeXAY HUMHU.

24. a) MezuaHa pa3bUBaeT TPEYTOMbHUK Ha ZIBA PABHOBEIUKUX.

6) Tpu MeAuaHbl pa36UBAIOT TPEYTOJbHUK Ha NIECTh PABHOBETHUKUX.

B) Eciu miomazp TpeyroibHUKaA paBHA S, TO IUIOIIAAb TPEYTOMbHIKA,

3
COCTaBJIEHHOTI'O M3 €Iro M€JWaH, paBHa ZS

r) Ecu Touka D nexxuT Ha ctopoHe BC TpeyronbHuKa ABC win Ha eé€
Saaps _ BD

IIPOAOIXKEHHUHU, TO = ==.
poa T Sumc  DC
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) Eciu Touku P u Q nmexar Ha ctopoHax AB u AC Win Ha UX IIPOJOJI-
Saarq AP AQ

Saasc AB AC”

25. a) CepeAUHBI CTOPOH JII0OOTO YETHIPEXYTOIBHUKA SIBJISIOTCS BEP-
IIMHaAMU NapaJliesiorpaMMa, IIpUudYéM IUIoliazb IapajiiejorpaMMa BABoe
MeHblIIe IUIOWAAK YeThIPEXYTONbHUKA.

6) CepeZMHEI JBYX IPOTHUBOIIOIOXXHBIX CTOPOH JIF0O0T'0 4eTHIPEXYTOMIb-
HUKAa U CepeIUHbI ero AuaroHasneii 1160 ABMAIOTCI BEPIIMHAMU MapaJuie-
JlorpaMMa, 6o JexaT Ha OZHOM MPAMOH.

JKEHUAX, TO

26. /luaro"anu 4eThIpEXYroIbHYKA NTepIIeHAUKYIAPHBI TOTAa U TOIBKO
TOTZQa, KOrZa CyMMBI KBaJpaTOB IIPOTHMBOIIOIOXHBIX CTOPOH PaBHEL.

27. Ecnu guaro”anu AC u BD deTelpéxyronbHuka ABCD, BIIMCaHHOTO
B OKPY>XHOCTb paguyca R c neHTpoM O, mepeceKkaroTcs B Touke P u mep-
NIeHAUKYIAPHBL, TO

a) paccrostHUe OT TOYKU O 10 CTOPOHBI AB B/IBO€ MeHbIlle CTOPOHEI CD;

6) meauana PM TpeyronbHUKa APD mepneHAVKY/sIpHA cTopoHe BC;

B) AB%2+CD?+ AD?>+BC?=8R?, PA?>+PB?+PC?+PD?=4R?;

r) IUIOIaZAb YeThIpéxyroabaruka ABCD paBHa %(AB -CD + BC - AD),
MpUYEM IS JTFOO60TO APYroro 4eThIpEXyroabHUKa ABCD ¢ TeMH Ke CTOo-

pOHaMU IUIOMIA/lh MEHbIIIE, YeM %(AB -CD+BC-AD).

28. /IBe OKPYKHOCTH KacaroTcs BHYTpeHHUM o6pa3oM B Touke M. Eciu
AB — xopza 6onblieil OKpy>KHOCTH, Kacalollascs MeHbIIel OKpY>XHOCTH
B Touke T, To MT — 6uccekTpuca yrima AMB.

29. Ecsn BIMcaHHAasA OKPY>XHOCTB KacaeTcsa CTOpoH AB 1 AC Tpeyroib-
Huka ABC B Toukax M u N, a P — Touka nepecedeHus npsmoii MN c 6uc-
CeKTpHcol yria B, To ZBPC =90°.

30. OxpyxncnHocms Anoanoxus. leoMeTprdeckoe MeCTO TOYEK, pacCTo-
AHUA OT KaXA0N U3 KOTOPHIX JI0 ABYX JAaHHBIX TOUYEK OTHOCATCA KaK m:n
(m #n), eCcTh OKPY>KHOCTb.

31. Teopema IImonemes. CymMMa Npou3BeAeHUN IPOTHUBOIIONIOXKHBIX
CTOPOH BIIMCAHHOI'O YETHIPEXYTrOJbHUKA PaBHA NPOU3BEAEHUIO €r0 Aua-
roHa’em.

32. Teopema Menenas. lan TpeyronbHuk ABC. HekoTopas npAamas Ie-
pecekaeT ero cTopoHbl AB, BC u AC (w1iu ux IpofobKeHus) B Toukax Cy,
A, B; cOOTBETCTBEHHO. JIOKaXXUTE, YTO

BA, CB, AC,

A,C B,A C,B
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33. Teopema Yeswt. IlycTb TOukU A, B; U C; IpUHaAJIeXaT CTOPOHAM
(nu ux TmpoAomKeHUsAM) cooTBeTcTBeHHO BC, AC u AB TpeyroibHUKA
ABC. Tlpsamble AA,, BB,, CC, nepeceKkaioTcs B OZHOM TOYKe WIU IapaJ-
JIeJIbHBI TOT/IAa U TOJIBKO TOTAA, KOrza
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14. %. 15. ﬁ
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§1. MeauaHa IpSIMOYTOJBHOTO TPEYTOJIbHUKA
[ToATOTOBUTEJIBHBIE 3AIAYU
11. 2. 12.2m, m, mv3. 13.3;4;5. 14. g. 1.5. 30°, 60°. 1.6. 30°, 60°.

b2(b2 — a?) 4 ay/2(1xsina) _ a

1.7. ————. 18. —. 1.09. = .
a®+b? V17 cosa sin (45" + %)
TPEHUPOBOYHBIE 3AZJAYU
5v13
110. v2mn —m, ¥2mn —n, n+m — v2mn. 11L 5v2. 112. ==
1.13. 2 22_3& 1.14. 3‘/i_2. Ykaszanue. Ilycte H—ocHOBaHue

NepHeHJuKy/apa, OIylleHHoro u3 Touku P Ha cropoHy BC. Torza touku M, P
u H snexaT Ha OJHOU MpsMOH, a TpeyroabHUK PHC nogobeH TpeyroabHUKYy APD.
1.15.8;2; 3. YxkasaHue. Eul cymMma yIJioB IpU OCHOBAaHUM Tpaleliuy paB-
Ha 90°, TO OTpe30K, COeANHAIOIUI cepeZIMHbl OCHOBAaHUM, paBeH MOIypasHOCTH

ocuoBanmii. 1.16.5;3. 1.17.9+/5. 1.18. %(1 +2cos2a)?tg2a. YkaszaHUe.

ITycte M — cepeauna DE. Torna BEMF — pom6, a CF — 6uccekrpuca yria MCE.

1.19. 40. Ykasanwue. Onycrure NeplneHAUKY/IAP U3 [EHTPA OKPY>KHOCTU Ha

xopay AB u coefuHUTE ero ocHoBaHue c Toukoi C. 1.20. 30°, 60°. 1.21. 2__1’7-(:

Yxaszanue. CoeguHure Touky D ¢ cepeanHoii orpeska AE. 1.22. 90°, 30°,
60°. Yxkazauwue. Touku B, C, D, K u Touka nepecedeHus npsameix AB u DE
JIesKaT Ha OKPY>KHOCTH ¢ ;uametpoM BD. 1.23.15+/3. 1.24%75°. YkaszaHHe.
[TIycte K —cepenuHa CM, a O — OoCHOBaHUE NEePIeHJUKY/ApPA, OMYLIEHHOrO U3
Touku M Ha BC. Torma ZAOK =90°, a O —LIeHTp ONUCAHHON OKpPYXHOCTHU

TpeyroabHuka AMB. 1.25% %faz. Ykaszanue. Ilyctb T — cepeauHa

BF. Torga DT =DC. 1.26% 110°. Ykxaszaunue. Ilycts mpameie AM u BC
nepecekatoTca B Touke P. Torga C — cepeauna BP u HC=BC=CD.

3AIAYM HA [JOKA3ATEJIbCTBO U BBIYMCJIEHUE

1.27.1. 60°, 60°, 120°, 120°. 1.27.2. 2, 2,2, 4. 1.28.1. 2. 1.28.2. 1:3, cuuras

or Touku L. 1.29.1. 49. 1.29.2. @ 1.30.1. 1,2. 1.30.2. i—‘; 1.3L1. v3:3.
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5v2 18 a
1.31.2.1:2. 1.32.1. 2=, 1.32.2. —. 1.33.1.12. 1.33.2.4v2,2+/7. 1.34.1. =.
3 3 5 3 = 33 33.2.4v/2,2+/7. 134 3

1.34.2. 27. 1.35.1. 30°, 60°, 90°. 1.35.2. % 1.36.1. v11. 1.36.2.8,5.

§ 2. YaBoeHue MeZHaHbI

ITOATOTOBUTEJILHBIE 3A/IAYU
2msin 8 2msina
* sin(a+B)° sin(a+pf)"

2.7.6. 2.8.60°. 2.9. arccos

2.2. 30°. 2.3.270. 24. 1—29 2.5. 30. 2.6. v10.
4m? — a% — b?

2ab ’
TPEHMPOBOYHBIE 3AZIAYM

2.10. 48. 211. 8. Ykaszauwume. Cum mpumep 3. 2.12. 64. 2.13. 48+6.

2.14. % 2.15. % 2.16% %\/ 2b?—4a2. Yxka3saHuue. CyMMbIKBAJpaToB

PaCCTOSHUM OT JII000H TOYKU /10 IPOTUBOIOJIOKHBEIX BEPIIMH IPAMOYIOJbHUKA
paBHBI Mexkay coboii. [Tycts M — cepeauta AB, a K — mpoekiiust Touku E Ha AB.
Torma M — uenTp npaMmoyronbHuka ACBF, K — cepeauna DM, OF =2EM = 2ED.

3AZIAUM HA JIOKA3ATEJIbCTBO U BBIYMCJIEHUE

217.1. 48. 2.17.2. 120. 2.18.1. 10. 2.18.2. 240. 2.19.1. 2,4. 2.19.2. &7\@

2.20.1. 7, 7. 2.20.2. 7. 2.211. 2. 2.21.2. 11. 2.22.1. 1125. 2.22.2. 180.
2.23.1. 30. 2.23.2.120. 2.24.1. 213, 4413, 6V5. 2.24.2.3/17.

§ 3. Ilapamnenorpamm. CpeAHAs JUHUA TPeyroJbHUKA
[ToATOTOBUTEJ/IBHBIE 3AZIAYU

bz_ 2
3.1.20. 3.2.v2. 33.ab. 3.4.4;8;4;8. 3.5.1. 3.6. Ta. 3.7. 2.

TPEHMPOBOYHBIE 3A/IAYU

3.8.4+/2,18. 3.9.|a—b|. 3.10.14. 3.11.48. 3.12. C;—b. 3.13.5. 3.14. a_zb.

3.15. % 2+d? £cdv2. 3.16. v42. 3.17. 60°, 120°. 3.18. 5. 3.19. a +b.

a+b

7
KBa/IpaT CO CTOPOHOM a + b, mpoBezAs dYepe3 BepIIWHBEI JAHHOTO KBajpaTa, OT-
JINYHBIE OT BEPUINH TPEYroJbHUKA, JBe IpAMble, MeplIeHAUKYAApHbIe MPSMBIM,
coZiepXKalluM KaTeThl TPEYroJbHUKA. LIeHTp MOMydYeHHOTO KBaJpaTa COBIAZAaeT
c neHTpoM ganHoro. 3.21.90°. Yka3zauwue. Iycts K, L, M u N — cepeuHbI
orpeskoB AD, AC, BC u BD cootBeTrcTBeHHO. Torza KLMN — NpAMOYTrOJIbHUK.

13 19 .
3.22. 4/ 3 WIn 4/ EX YkasaHue. OTpe3oK, COeJUHAIINN BEPLUINHEI JaH-
HBIX paBHOOEIPEHHBIX TPEYTOJIBHUKOB, IIPOXOAUT Yepe3 IIeHTP MapasuieorpaMma.

3.20. YkaszaHue. ONUIINTe OKOJIO YKa3aHHOT'O KBajpara ellé oAuH
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3.23.4. YxasaHue. Ilyctb DD; — suamerp okpyxHocTu. Torza paccroanue
OT LJEHTPa OKPYXHOCTHU /IO XOPZAbl AB PaBHO PacCTOSHUIO OT LIEHTPa OKPYKHOCTU
Jo xopgel CD,, paBHOU AB. 3.24* 4. Yxaszauwue. Ilycte F—cepeanHa
AD. Torga MKNF — napaytesniorpaMm, PQ — cpezHAdA auHUA TpeyronbHuka KFL,
a FL — cpepnada siuHua TpeyronbHuka ADE.

3AIAYM HA [JOKA3ATEJIbCTBO U BBIYMCJIEHME

3.25.1.50. 3.25.2.25. 3.26.1.54+/3. 3.26.2.24+/3. 3.27.1.36. 3.27.2.32.
3.28.1. 3. 3.28.2. 20. 3.29.1. 2+/5. 3.29.2. 7. 3.30.1. 2,4. 3.30.2. 48.

3.31.1. 12(2—v3). 3.31.2.3v2-4. 3.32.1.4. 3.32.2. %

§4. Tpaneuus
ITOATOTOBUTEJILHBIE 3A/IAYU
4.1.450. 4.2.54. 4.3.1024. 4.4.25. 4.5.39wm 9. 4.6.5. 4.7.90°. 4.8.9.

_ 2_12
4.9.120°. 410. %=L 411, &0

2 4

TPEHHMPOBOYHBIE 3A/IAYU

[ 2
4.12. 4:3. 4.13. \/ i 4.14. vab. 4.15. ER, 4R, 2R. 4.16. b2+a—.
sina 3 4

4.17. 4; #. 4.18. % a?+6ab+b2. 4.19. 900 wim 780. 4.20. “Zb.
4.21. 85, 44/5. 4.22. % 4.23. 40° win 80°. 4.24. 14; 12,5; 29.4; 16.9.
4.25. % 4.26. 13. 4.27. ¥ Ykaszanwue Ewum cyMMa yIjioB Ipu

OCHOBAaHUHU Tpallelu1 paBHa 900, TO OTPE3OK, COC,Z[I/IHH}OH.II/Iﬁ CepearHbI OCHO-

BaHUH, paBeH IOJIypa3HOCTH OcHOBaHUU. 4.28. 28 wiu 2+/181. 4.29. %ab.

2 2
4.30. \/ %. 4.31. 22. Ykasanue. Touka D JeXUT HA OKPY>KHOCTH

¢ eHtpom C, mpoxogsdiiel yepe3 Touku A 1 B.  4.32. gS WIN %S. 4.33. 75°,

75°, 105° 105°. YxkasaHwUe. PaccMoTpuTe TPeyrolbHHUK C BePUIMHAMU
B IIEHTPe OKpPYXKHOCTH, B cepeZlHEe OOKOBOU CTOPOHBI M B CEpelUHe pajuyca,
IIpoBeJEHHOI0 B TOYKY KacaHWA OKPYKHOCTU ¢ ocHoBaHueM BC. 4.34. 30°,

30°, 150°, 150°. 4.35. % m?+n? Ykasaunwue. Touku A, B u D nexar Ha

oKpy>kHOCTH ¢ IleHTpoM C. Ecmu DK — fuameTp 3To# okpy:xHOCTH, TO BK = AD
u ZDBK =90°. 4.36% 45°, 135°. Vkxa3aHwue. BokoBag CTOpOHa JaHHOM
Tpameluy paBHa IPOEKIUU AWaroHajyd Ha Oosbliee ocHoBaHue. 4.37% 3:29.
4.38*V/S. Yka3zauue. Todka M JIeXUT Ha IPAMO, IIPOXOAALIEH depe3 TOUKU
KacaHWA OKPYKHOCTHM C OCHOBAaHMAMHU TpallelMu. JTa IpAMas coAepXxur O —
LIEHTP OKPY>XHOCTH, IIO3TOMY Sacyp = Saams =Sa08-
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3AZIAYU HA JIOKABATEJIbCTBO Y BBIYMC/IEHUE
4.39.1. 20 4.39.2. 9. 4.40.1. 120. 4.40.2. 240. 4.41.1.1:2. 4.41.2.1:2.

42 120
3 +b 4.42.2. 2. 4.43.1.7. 4432 Jﬁl.s 4.44.1.48. 4.44.2. ..
4.45.1. 8. 4.45.2. 7V2. 4.46.1. 10. 4.46.2. 3 4.47.1. 6. 4.47.2. 22
4.48.1.78. 4.48.2.90. 4.49.1.4:4/5. 4.49.2. Vab.
§ 5. Kak HaXOAUTh BBICOTHI K OMCCEKTPUCHI TPEYTOJIbHUKA?
[IOATrOTOBUTEJIBHBIE 3AJAYU
ab abv2 24+/3
51. 9,6. 5.2. 2. 53. /5. 5.4. 8. 5.5. x5 56 ip- 57
5.8.4.,8.
TPEHUPOBOYHBIE 3A/IAYU
\/28 sinasinfsiny \/25 sinasinf siny \/25 sinasin 3 smy 29
5.9. - ; - ; 5.10. —.
sina sin 8 siny 5
511 1344, 512. 75 513. —2U __ 514 b 515 6
A1, ,44. 5.12. - SB. oy SMe Gz 315 .
d 24 mn(m+n) V3
5.16. d4/2 = 517. ——. 518. ————. 519. —; 7. 5.20. 5.
+ 7 75 2412 9 Al 7
5.21. ﬂ Yk as3aHue. Tpeyromsauk ABC paBHOGeapeHHEIH. 5.22. CD= /6,
8 2cos—+3
CE=—-,DE=— ,p 2\/7 5.23. ——=——. 5.24.2;S=tg72°=1/5+2+/5.
5 5 6cos—+1

Ykaszanue. Ilycts mpamad, HpOBe,ﬂeHHaH 4yepe3 TouKy D mapasienbHo BC,
nepecekaeT cTopoHy AC B Touke E. TpeyronbHuku ADE u CBD paBHBI 110 IBYM
CTOpOHaM U yriIy Mexzay HumMu. 5.25% ab —2a. Ykaszaunwme. Eom r—

paZinyCc OKPYKHOCTH, BIMCAHHON B TPeyroabHUK KLM, TO Spxp = %(KL + LP)r,
1
SAEIR= 3 (EL+LR)r.

3AZIAUM HA JIOKA3ATEJIbCTBO U BBIYWMCJ/IEHUE

5.26.1.3v/5. 5.26.2.30. 5.27.1. @. 5.27.2.24/6. 5.28.1.2.4. 5.28.2.7.5.
5.20.1. 113. 5.29.2. 2. 5.30.1 V10 5302 18. 5.3L1 2v6. 5.31.2. 2/3.
5.32.1. 60[. 5.32.2. 24/2. 5331—R\/2 V2,R. 5.33.2. 5,%,%.

§ 6. OTHOLIIEHNE OTPE3KOB

IToATOTOBUTEJILHBIE 3A/IAYU

6.1. 1:7, cuutasg ot Touku C. 6.2. 2:1, cuutaa oT Touku B. 6.3. 5:24.

6.4.8:13. 6.5.20:21;6:35. 6.6.5:6;8:25. 6.7.1:2. 6.8.1:6, cuuras ot
a+b

Touku A. 6.9.1:3, cuurtas ot Touku A. 6.10.
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TPEHUPOBOYHBIE 3A/IAYU

6.11. n:m. 6.12. 3:1, cuuraa oT BepmuHb A. 6.13.1:1. 6.14. 4. 6.15. 10.
6.16. 2V/6. 6.17. 1:3. 6.18. 3:1. 6.19. 1:4. 6.20. v13. 6.21% 1:2.
6.22%a)1:1,5:9;6)5:21. 6.23%4:3. Yka3aHue. [Iyctb D u E — cepeAUHEI
xops, MN u BC cooTrBeTcTBeHHO, O — LIeHTp OKkpy:kHOcTU. Torza AP - AE =
=AD-AO=AM?=AB-AC.

3AIAYM HA [JOKA3ATEJIbCTBO U BBIYMCJIEHUE

6.24.1.1:1. 6.24.2.1:2. 6.25.1.5:1. 6.25.2.5:4. 6.26.1. 3:1, cuuras ot
BepmnHEL A. 6.26.2. 2:1, cuurad or BepmnHbl C. 6.27.1. 2:3. 6.27.2. 1:6.

6.28.1.9. 6.28.2.6. 6.29.1.4m12. 6.29.2.12u24. 6.30.1.90°, 90°, arcsin %,

180° — arcsin%. 6.30.2. 3:5. 6.31.1. 1:3. 6.31.2. 1:2, cyurad OT BeplIU-

HEL A. 6.32.1. 40. 6.32.2. 24+/3. 6.33.1. 2/7. 6.33.2. 4/3. 6.34.1. 9:16.
6.34.2. 16:9, cuuTasn OT BEpIIMHH A.

§ 7. OTHOIIIeHHe ILUIOIaIeH

[IoATOTOBUTEJILHBIE 3AZIAYU

13 2 1 1 S
71 1. 7.2. 2" 7.3. 5 7.4. 3 7.5. 3 7.6.18v2. 7.7. 3

TPEHMPOBOYHBIE 3A/IAYU

1 2mn SI+SZ

78. 255, 79. 3. 710 ZEo. 7m 2922 712 120,

713. (V5, + V5% 714. L. 715, 5. 716, 25, 717. =2 718. 1

13 (V5 + V)R 704 . 7155 7625, 707 oo 718 ¢

b(3a+b)S ) 1 o mmo 4o \/2

719, SRS 720,201 721 3d. 7.22. 45°, 90%, 45°. 7.23. 9/ 2.
24/85(S1+S5)

7.24. (VS + VS, + V8% 7.25. V1% 7.26.3. 7.27.#5@.
/45155

(1 sin)f—i-msinoc—i—nsinﬁ)2
2sinasinfsiny

7.28. 7.29. 2./pq. 7.30. 13 :23. 7.31. 1 + 3k.

1
7.32. 7

3AJAYM HA [JOKA3ATEJIbCTBO U BBIYMCJIEHUE

7.33.1.1:3. 7.33.2.1:3. 7.34.1.1:6. 7.34.2.1:10. 7.35.1.9:16. 7.35.2.1:4.
7.36.1. 1:3. 7.36.2. 5:12. 7371 5:9. 7.372. 8:15. 7381 12:25.
7.38.2.25:81. 7.39.1.3. 7.39.2.4. 7.40.1.7:20. 7.40.2.7:9. 7.411.3,12,
6,6. 741.2.2:3. 742.1.3. 7.42.2.13,13,13,13. 7.43.1.2:1. 7.43.2.2:3.
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§ 8. KacaTenpHasa K OKPY>KHOCTH

[TOATOTOBUTE/BHBIE 3AJAYN
8.1. 45°. 8.2. 80°. 8.3. 12 u 20. 8.4. 1:3, cuuras or Touku O. 8.5. 9.

a

8.6.24. 8.7.2(r+R)mwm 2(R—r). 8.8. —. 8.9.90°. 8.10.r2(2v/3+3).

2cos —
8.11. “;b. 8.12. 8 11 15.
TPEHHUPOBOYHBIE 3AJAYUN
813. 2. 814. 2. 815. 48 u 30. 816. 14. 817. 10. 8.18. 15 mwm 3.
8.19. 42 50 g9 WP (o @tF 501120 g9 JIar. 8.23.90°, 45°,
777 sina 2 17

45° ymm 90°, arctg3, arcctg3. 8.24.sin2a. 8.25.2v9+6+4/2. YkazaHue.

Ecmu O — 11eHTp OKpY)KHOCTH, TO NPSMOYTONbHBIN TpeyroabHUK OBC — paBHO-

6enpeHHbIil.  8.26. £70 8.27. 7 YkasaHue. Eumm zaHHada OKpyKHOCTb

3v3
kacaetca npAmMbeIXx BC u AB B Toukax P u Q cOOTBeTCTBEHHO, a AH — BhICcOTa
AH _ AM _ 2
OP ~ OM ~ 3
paBeH oTpe3ky AQ. 8.28. 8. YkxaszaHwue. OnycTure NnepneHJUKYIAPH U3
LIEHTPOB OKPY»KHOCTel Ha xopay AB.

TpeyroabHuka ABC, TO a mosynepuMeTrp TpeyroabHuka ABC

3AJAYM HA [JOKA3ATEJIbCTBO U BBIYMCJIEHUE

8.29.1. 49. 8.29.2. 16+v/3. 8.30.1. 90°. 8.30.2. 60°. 8.3L1. 2(2 + v/3).

8.312. 2—-v3):(2++V3)=7—4+/3. 8321 3v3. 8.32.2. 32. 8.33.1. 11.
2

8.33.2.60. 8.34.1. R 4‘/5. 8.34.2.%. 8.35.1.2v/41. 8.35.2.3+/10. 8.36.1. 32

n16. 8.36.2.8v13. 8.37.1.15. 8.37.2.19,5. 8.38.1.15. 8.38.2.48.

§9. Kacaromiuecs: OKpy:KHOCTH

ITOATOTOBUTEJILHBIE 3A/IAYU
9.1. R, 60°, 60°, 60°. 9.2. 9. 93. 84. 94. 4. 95. 24. 9.6. 55.

9.7. R(WZ + 1). 9.8. 2. 9.9. 'Rzz;“zl. 9.10. 60°. 9.11. 3r. 9.12. 1:3.
9.13. 6rv/3. 9.14.R(2v/3-3). 9.15.‘“2”’.

TPEHHUPOBOYHBIE 3AJAYN
9.16. 8. 9.17.3v2. 9.18. #. 9.19.3:2 wm 1:2. 9.20. %tga, %ctga.
9.21. 7. 9.22. rzfz. 9.23. Zrafra. 9.24. 8. 9.25.30°. 9.26.3:2. 9.27. 3.
9.28. 2v/Rr, 2r\/Rz+r, 2Ry 1. 9.29. W_Riﬁ. 9.30. 6. 9.31 % %.

9 9 9 9 4
9.32. 1. 9.33. 12. 934. 7 wm 5. 935 o5 wm 5. 9.36. 2 & g«/E.
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937. 2VZ1 — 9 wm 3 + 2V3. 938 —R5__ 939 4 e
/12 —rR+R?

9.40. by/k2£k. 9.41. ? 9.42.2v2. 9.43.127m. 9.44. %. 9.45. 2r+/5.

9.46. @ 9.47: %. Yxaszaunue. Ilpumenure ¢opmyrny I'epona.

9.48% Rz r_Rr. YkaszaHue Touka nepecedeHus NpAMBIX AB u MN JjeXuT Ha

MIPAMOM, MPOXOAAIIel Yepe3 LIeHTPHI IEPBBIX JBYX OKPY>KHOCTEH.

3AIAYM HA [JOKA3ATEJIbCTBO U BBIYMCJIEHUE

9.49.1. 3v13. 9.49.2. 156, 65. 9.50.1. 1 u 4. 9.50.2. i—;, %6 9.51.1. 26.
9.51.2. 2,5. 9.52.1. % 9.52.2. 23. 9.53.1. 1:2. 9.53.2. 10. 9.54.1. 2.
9.54.2.24. 9.55.1. 3. 9.55.2.%. 9.56.1. 80+/3. 9.56.2.60+/2. 9.57.1.2,5.
9.57.2. 2.
§10. ITepecekaromyecss OKPy>KHOCTH
[TOATOTOBUTEBHBIE 3AZIAUU
av?2 2a av2 2a
10.1. 24. 10.2. . 10.3. 2v/3. 104. a.
0.1 24. 102 —==, —=— wm —=—, —=—. 103 V3. 104. a
a+b la—b| b
10.5. 5 W — 10.6. 2
TPEHHPOBOYHBIE 3AZIAYU
384 35 6 n—m
10.7. 25 - 10.8. - 10.9. E 10.10. o 10.11. acosa.
10.12. |ctgaly/a® + b2 — 2abcosa. 10.13. > +;/1_5.

3AJAYM HA [JOKA3ATEJIbCTBO U BBIYMCJIEHUE

10.14.1.90°. 10.14.2.30°. 10.15.1.15. 10.15.2.+/35. 10.16.1.2. 10.16.2.4+2.
10.17.1. 2+/85. 10.17.2.2+/281. 10.18.1.4,8. 10.18.2.14wm 12. 10.19.1.2— /3.
10.19.2. 3 :5. 10.20.1. 9,6. 10.20.2. 22.4. 10.21.1. 497. 10.21.2. 40.
10.22.1. 62,5. 10.22.2. 4.

§11. OxpyxHOCTH, CBA3aHHBIE C TPEYTOJIbHUKOM U YeThIPEXYTOIBHUKOM

ITOATOTOBUTEJILHBIE 3A/IAYU

111 4. 11.2. 30° wm 150°. 11.3. R%tga. 11.4. %b_c 11.5. g 1, 6,3, 2.
169 10 15 65 21 b—a a®+b>
6. -, 5, 5, 12,120 107, 2,4, 5,12, 14, 118 . 119.4/ ——.

85
11.10. R
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TPEHUPOBOYHBIE 3A/IAYU

11.11. Bmae; @ 11.12. arctg%, arcctg%. 11.13. 2RvV2. 11.14. 3.
11.15. +/3,2v/3 wm 2+/3,+/3. 1116. 165° wm 105°. 11.17. La
2cos —
2
11.18. ———. 11.19. 2,/5 1m20. 2. 1121 36°, 36°, 108°.
4q2 — b2 15 ¢

"2, 1 2. Q 1 a
11.22.tg - sin2¢. 11.23. S(p—-a)’tg5. 11.24. Sp(p—a)tg5. 11.25.13u15.
3
11.26.5. 11.27.16. 11.28.4+/3. 11.29.1. 11.30.2. 11.3L b+p. 11.32.%.
11.33.9:14. 11.34.2. 11.35.30°,90°. 11.36. ctg?a. 11.37.%. 11.38. %RZ.

11.39. /3. 11.40. 45°.

3AZIAUM HA JIOKA3ATEJIbCTBO U BBIYMCJIEHUE

11.41.1. 30. 11.41.2. 25. 11.42.1.%. 11.42.2.%. 11.43.1.7?“. 11.43.2. 21.

11.44.1. 7. 11.44.2. 4. 1145.1. 4. 11.45.2. 24. 11.46.1. 40. 11.46.2. /5.
11.47.1. % 11.47.2. 20. 11.48.1.26. 11.48.2.10. 11.49.1.18. 11.49.2. v10.

11.50.1. 2,4. 11.50.2. 40. 11.51.1.1:4. 11.51.2. 2. 11.52.1. 1:3, cuuTas ot B.
11.52.2. 1:9, cuuTta< ot B.

§12. TIponmopuOHATBHBIE OTPE3KU B OKPY:KHOCTH
[1oArOTOBUTE/IBHBIE 3ALAYU
ac+bd

12.1. 2/ ab. 12.2. T 123.1. 124. 12 wm 3v2. 12.5.0,2. 12.6. |R?> —d?|.

2a 2ar o
12.7. Nk 12.8. \/r2+_HZ. 12.9. v/2a(a+b) wim 4/ 2b(a+b). 12.10. 90°.

TPEHMPOBOYHBIE 3A/IAYU

12.11. %. 12.12. —2 (\/sinz /3+851n2a—sin/3). 12.13. g. 12.14. V2.

2sina
,/a2+b2+2absin%

12.15. %(\/g:i: 1. 12.16. +/5+ 1. 12.17. 210. 12.18.

a

. ) ZCOSE
1219. V10 1220. 5. 12.21 g 12.22. ?6 12.23. % 12.24. 2.
12.25. @ 12.26. 40. 12.27. w 12.28. 1. 12.29. 2(5+2V/3).

r

12.30. vab. 12.31.5:10:13. 12.32. VTR, \/% 12.33: 8k —1. 12.34% V3.

3AZIAYU HA JIOKABATEJIbCTBO Y BBIYMC/IEHUE
12.35.1. 2. 12.35.2. arctg2, arcctg2. 12.36.1. 5. 12.36.2. 11. 12.37.1. 4,5.

2
12.37.2. 6. 12.38.1 RTﬁ. 12382, V2 15391 9.4, 12392 9:7.
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ab

12.40.1.12v/5. 12.40.2.4:5. 12.411.5. 12.41.2.8. 12.42.1 —. 12.42.2.12.
12.43.1. 117v/3. 12.43.2.33v3. 12.44.1. 40, 68, 75,51. 12.44.2. 16.

§13. Yrubl, cBA3aHHbIE C OKPY:KHOCTHIO. MeTo/ BCIIoMoraTe/IbHOM
OKPY:KHOCTH
[ToArOTOBUTE/IBHBIE 3A/IAYU

13.1. 110° u 250°. 13.2. ZMAB = ZNAC = 40° wmn ZMAB = ZNAC = 140°.
13.3. 35° wmm 55°. 13.4. 40°, 80°, 60° wmu 60°, 20°, 100°. 13.5. 96°, 132°,
84°,48°. 13.6.3. 13.7.25°. 13.8. ZICgsﬁl' 13.9.50°. 13.10. 25°. 13.11. 81°.
Bry—a

o

13.12. v/2. 13.13.

TPEHMPOBOYHBIE 3A/IAYU

B-—a
ac —_
13.14. ———2—. 13.15. /BAC = 110°, ZBCA=30°, Z/DCA =60°, ZDAC = 80°.
sin(f8 +a)
13.16. 80°. 13.17. 30°, 40°, 110°. 13.18. arcsin%. 13.19. 2%7‘5. 13.20. %.
13.21. 1; 1; v/3; 120° 30° 30°. 13.22. 90° + q, ecmu a < 45°; 90° — a, ec-
o a > 45°. 13.23. ? 13.24. 80°. 13.25. 15°. 13.26. 2r’sin®asin2a.
/49 —9tg?
13.27. § 13.28. .7“. 13.29. % 13.30. ! 13.31. 90°, 60°, 30°.
3 2sina 3 4cos?a

13.32. 180°—2a. Yk a3 aHue. Touka M JeXUT Ha OKPYKHOCTH C LIEHTPOM B,

. 185
npoxogdAien yepes Touku A u C. 13.33. r YkazaHnue. Touka Q JeXUT

Ha OKPY)XHOCTH C IIEHTPOM P, mpoxozsmeii uepes Touku M u N. 13.34. a®ctg %.

b2_a2
Ykazaunume. BK=CK. 13.35. ScosE - 13.36. v/3. Ykazauwue. U3

1ueHTpoB O; u O, OKpYyKHOCTeH, BHI/IcaHHbI)? B TpeyronbHUKu ABD 1 ACD, oTpe3ok
AD BUJIeH TIOZ OZHUM U TEM JKe YIJIOM. LIeHTp OKpY:XHOCTH, NPOXOAAIlel yepes
Touku O;, O,, A u D, JeXUT Ha ONMHCAHHON OKPY)KHOCTU UeTHIPEXYroJbHUKA
ABCD. 13.37% LA=60°, /B=15°, ZC=105° win LA=60°, ZB=105°, ZC=15".
Yxasauwue. Paccmorpure zABa ciaydad: yroa B Tymo#l min ocTpeiii. Touku
M, N u cepeaunbl ctopoH AB u AC nexar Ha ofHOU okpyxHoctu. 13.38% 1.
Ykaszaunwue. Ilycte D—Touka KacaHUsA IOJIYOKPY:KHOCTU CO cTOpoHOH BC.
N3 Ttouek D u O orpe3ok QM BUZAEH IIOZ OAHUM U TeM XKe yriaoM, M(Q — BeIcoTa

TpeyroibHuka MON, PQ = %MN .
3AZIAYU HA JJOKABATEJIbCTBO U BBIYMC/IEHUE
13.39.1.48. 13.39.2.45. 13.40.1.6. 13.40.2.24. 13.41.1.216. 13.41.2.18+/3.

13.42.1. 4. 13.42.2. # 13.43.1. 24. 13.43.2. 20. 13.44.1. 8. 13.44.2. 8.

13.45.1. 24+v/3. 13.45.2.4. 13.46.1. arctg3, arctg%. 13.46.2.5v/2. 13.47.1.16.
13.47.2. 12.
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§14. BcnomorareibHbIE ITOA00OHbBIE TPEYTOJIBHUKH
ITOATOTOBUTEJILHBIE 3A/IAYU
14.1. 4, 8,12, 16. 14.2.10. 14.3. 29520 144 ‘“‘T_b. 14.5. %. 14.6. 12.
14.7. % 14.8.1u3. 14.9.4,6,4, 6.

TPEHHMPOBOYHBIE 3A/IAYU

1410. 1 u 2. 1411 35 1412, 1:1. 1413 22 1414, VR
a+b R+r
2 2 2 2
14.15. \/3“ “SLzb T \/2“ ;Bb . 14.6. 2. 14.17.5, 20, 22—5 2—25 14.18. 2.
14.19. ¥ 14.20. Vab. 14.21. % 14.22. % 14.23. +/a(a+b).
R2

14.24. /pq. 14.25. ?. 14.26. 2. 14.27. V2. 14.28. . 14.29. J/pq.
14.30. a(a—b). VYxaszaunwue. TpeyrombHuku AEF u EDF mnomoGHBIL.

b
14.31% ;C. Ykaszanue. Ilyctb AK u DL — BBICOTH TpeyroabHUKOB ABN u
DCM. C moMoILIpI0 MeTOAa BCIIOMOTaTEeNbHOU OKDPY)XKHOCTH JOKaXKHUTe I0J00ue
3v6
-

OTHUX TPEYroIbHUKOB. 14.32% Ykaszanue. Touka M — cepesuHa

BhicoTHl BH. 14.33% vab. Yxazamwue. AM—6uccekrpuca yria BAC,

TpeyronbHUku ABM u BDM nozgo6Hbl.  14.34% %. Yka3aHue. IlycTb TOUKH

K, L, M u N — ocHOBaHUA IEpPIEeHAUKYIAPOB, ONYIIEHHBIX U3 BEPIUUHBI A Ha

npsmeie BC, DC, DE u BE cootBeTcTBeHHO. Tpeyrompauku AKL 1 ANM moA0oOHEL
3AZIAYU HA JJOKA3ATEJIbCTBO Y BBIYMCJIEHUE

14.35.1. 4. 14.35.2. 12. 14.36.1. 40. 14.36.2. 24. 14.37.1. 45°, 45°.

14.37.2. 30°, 60°. 14.38.1. %. 14.38.2. 7. 14.39.1. 60°. 14.39.2. 30°.

14.40.1.1:3. 14.40.2.2:3. 14.41.1.12. 14.41.2. 4. 14.42.1.3. 14.42.2.9u
4. 14.43.1.1:3. 14.43.2.1:2. 14.44.1. V/13. 14.44.2. V5.

§15. HekoTophIe CBOICTBA BHICOT M TOYKH UX IlepecedeHus

HO,Z[FOTOBI/ITE]IBHBIE 3AJAYN
c(@®+b%—-c?»

15.1. 1. 15.2. Scos’a. 15.3. 60°, 40°, 80°. 15.4. 30°. 15.5. 2ab

15.6. % a?+c?+ac. 15.7. v/ a?+b*+2abk. 15.8.10.

TPEHUPOBOYHBIE 3A/IAYU

“[&

15.9. 15.10. 8+/3 wm 24. 15.11. 60° wm 120°. 15.12. 45° w 135°.

25 o o o o % _
15.13. /35 15.14. 45°, 75°, 60°.  15.15. 30°. 15.16. 5 15.17.13. Ykasa

Hue. [lpogiuTe BEICOTHl TPEYTOJIbHUKA O IIepeceyeHusl C ONHMCAHHON OKPYX-
HOCTBbIO. [lONy4UTCA TPEYTOJNBHUK, MOAOOHBIM JaHHOMY C KoadduimeHTOM 2.
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15.18. 340. 15.19. %. Ykaszanue. Ilycte H—TouUKa Iepece4eHUsA BBICOT
TpeyronvHuka ABC. Torga M — cepesuna HP, N — cepeauHa HQ, a TpeyroJlbHUK

BMN mopobeH TpeyronbHUKY BAC ¢ Kos(])d)HuHeHTOM cos ZB. 15.20. %az ctga.

—h?
Ykxaszanue. QN LST. 15.21% & o
repeceyeHusa BBICOT, O — LIEHTP OIMCAHHON OKPY)XHOCTH TpeyroinpHuka ABC,
N, — Touka mepecedyeHUs C 3TOH OKPYKHOCTBIO MPOAOKEHUsI OUCCEKTPUCH AN.
Torga AF =20M, N — cepeauna AN,, a TpeyronibHUK ONN,; IpPAMOYTONbHBIN.

Ykasanue. Ilyctb F—Touka

3AIAYM HA [JOKA3ATEJIbCTBO U BBIYMCJIEHUE

15.22.1. 44/2, 2. 15.22.2.10. 15.23.1.3,5. 15.23.2.6. 15.24.1.30°. 15.24.2. %

15.25.1. 2. 15.25.2. 8. 15.26.1.2:1, cuyuras ot Touku B;. 15.26.2. 3:5, cuuras
oT Touku B;. 15.27.1.510. 15.27.2.1365. 15.28.1. 4v3. 15.28.2. 6.

JuarHocTu4deckas pabora 1

wm 2. 2230 3.58°. 4.1180. 5.3. 6. 25—4;3;4;3;4.

1
Ly 2 17 °

JuarHoctudeckas pabora 2

1.24/97,48. 2.2R. 3.0,3. 4.2v3. 5. 1—6 6. a.

Jluarsoctudeckas pabora 3

1.2/5,4V5. 2.2(rctg 5 +2Rsina). 3.8, 6 wmn 4, 12. 4. y/a(a+b), y/b(a+b).

(a-i—b)2

5.4. 6. 4

Jmarnoctudeckasi pa6ora 4

1.15. 2.2(vV/2+1). 3.% 4. V97 wm v/57. 5.4. 6.1++/3.

JuarHoctuyeckas pabora 5

2rRVTR 4z 51 JII/Ii 6.%.

1.6. 2.96. 3. Tr - +3 53 11

JuarHoctudeckas paGora 6

1. 1w 4. 2.%. 3.2. 4.%5. 5.6 wm4. 6.R.
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Jlmarnoctudeckasi pa6ora 7

g L 7457
1.4. 2.4:7. 3. 715" 4.45. 5. 2% 6.9.

Jlmarnoctudeckasi pa6ora 8

6. V51

1.4/33. 2.1:1. 3.8V5. 4.78. 5.3. 7

>0,3.

JluarHocTh4eckas pabora 9

2 2 7 3
1.5\/;. 2.1:8. 3.5. 4.§. 5. = 6. 3.

Jlmarsoctudeckas pa6ora 10

4.30. 5.125. 6.2v53.

0l
~N
Al

JuarHoctuyeckas pa6ora 11

1.1:3. 2.64. 3.3/73. 4.4. 5.3—45. 6.%.

JuarHoctudeckas pa6ora 12

1.5:4. 2. % 3.11,25. 4.1:2. 5.4/13. 6.67,5.
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