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IIpeauciosue

OTo yuebHOe Mmocobue TpegHa3HAUYeHO /IS MOATOTOBKHM K PEIIEHUIO
3azaum 16 EI'D o maTeMaTuke Ha NpoUILHOM YPOBHE.

[IpeanonaraeTcs, YTO MIKOJIbHUK OCBOWI LIKOJbHBIM KypC IJIAaHUMET-
puH ¢ onleHKOH He Hinke 4. [lepes paboTol ¢ 3TUM 33aJaYHUKOM HEOOXO-
JIMIMO TIOBTOPUTH OCHOBHBIE OIIpe/ieJIEHUS U TEOPEMBI U3 ITKOJILHOTO yueb-
HUKa. DTO TaKKe MOJIE3HO /IeJIaTh U B TIpoIfecce paboThl ¢ KHUTOM.

[Mocobue HaUMHAETCA C JUATHOCTHYECKOI paboThl. B Hell 15 3a7a4 Ha
pasinyHble TeMbl. Eciv B TedyeHUe ABYX-TPEX 4acoB BBl PELIUTE He MeHee
MTOJIOBMHBI 33/1a4 3TOU pabOTHI, TO MOXKHO MPUCTYIATh K paboTe ¢ OCHOB-
HBIMU pa3zesiaMy 3alayHrKa. Eciin ske GONMBIIMHCTBO 33424 OKaXKeTCsI BaM
He 10 cWwiaM, TO, CKOpee BCero, 3a OCTaBlleecsd 0 3K3aMeHa BpeMd BaM
He yZlacTcsl IOCTUTHYTh YPOBHS, HEOOXOUMOTO /IJIsl YCITENTHOTO PENIeHUs
3azauu 16. B sToM citydae pasymHee UCIIONb30BATh 3TO BpeMs /IS ITOAT0-
TOBKM K ApyruM 3aza4dam EI'D o matemaTuke.

[To xkakoOMy IPUHIUILY YCTPOEHBI pa3zesbl 3aJadyHuka? IIpexe Bcero
paccMaTpUBAIOTCSI TeoMeTpuveckue KOHOUTypaluu, Haubosee dacTo
BCTpeuarouirecs B 33/jla4ax MIKOJbHOT'O Kypca: Kacarluecs OKPY>KHOCTH,
IepeceKarolecs OKPYKHOCTH, BIHCAHHBbIE U ONMCAaHHBIE OKPY>XHOCTHU
TPEYroJbHUKA W YETHIPEXYTOJBHUKA U T.J., CIIOCOOBI HAXOXKJEHUS pas-
JIMYHBIX 2JIEMEHTOB T'eOMETPUYECKUX GUTYyp — MeJUaH, BBICOT, OMCCEK-
TPUC TPEYTOJbHUKA, PAZIUyCOB BIIMCAHHBIX U ONMHCAHHBIX OKPY>KHOCTEM
U T.J., @ TaKXXe HEKOTOpble MEeTOABl pelleH!d TeOMeTpPHUUeCKUX 3ajad —
MEeTO/, TUIOMAZIel, MeTOZ BCIIOMOTATETbHONU OKDPY>KHOCTH, YABOEHUE Me-
JAVaHbI U T. II.

Kaxzprii 13 15 paszenoB HaUMHAETCSA ¢ pa3bopa COOTBETCTBYIOIIEH 3a-
Jla4¥l IMarHOCTUYECKOH paboThI (€CIM BBl PELIVIIU 3TY 33/]a4y HE TEM CIIO-
cob0M, KOTODPBIN TIPUBOJUTCSI HAMU, 3TO TOXKE XOPOIIIO: TIaBHOE, YTO 3a-
Jlaya peleHa IpaBUiIbHO). 3aTeM GOPMYIUPYIOTCS HEKOTOPHIE YTBEPIKIE-
HUA, IOMOTrapIlye PelnTh 3aja4y JaHHOro paszea. Bo MHOrux ciy4anx
3TO QaKTHI, KOTOpPBIE HE PACCMATPUBAIOTCA B INKOJBHBIX y4eOHUKAX B Ka-
YeCcTBEe OCHOBHBIX, HO 4aCTO COZAEp:KaTcsA IMOCae COOTBETCTBYIOIIUX IJIaB
yuebHMKA B KayecTBe 3a/a4. [1ocjie 3TOro IPUBOJATCA IPUMEPHI pellleHUs
3aZia4 ¢ UCIIONb30BaHUEM STHX (HAKTOB.

Pazzen 3akaH4YMBaeTcA COMCKOM 3aJad [JiA CaMOCTOATEIbHOTO pe-
meHud. [lepBad 4acTh CIMCKa — IOATOTOBUTEIBHBIE 3aJa4ld — COCTOUT
13 OTHOCHUTEJNBHO IPOCTHIX 3aJad, pelllaeMbIX B JBa-TpU Xoza. Bropas
YacTh — TPEHUPOBOYHBIE 3a/laYl — COCTOUT M3 6ojiee CIOKHBIX 3a7ad,
YPOBEHb KOTOPBIX, 32 WCKJIIOUYEHUEM 3aJa4d CO 3BE30YKOHN, TPUMEPHO
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COOTBETCTBYET YPOBHIO 3ajauu 16. 3azjaum co 3BE370YKON BHIIIE 3TOTO
ypoBHA. B TpeTheil yacTu (3aZauyu Ha JOKa3aTeIbCTBO U BBIYHCIIEHUE)
cobpaHbl 3a1aud, popMaT U ypoBEHb KOTOPHIX COTJIACOBAH C IeMOBEpCHEH
dK3aMeHa Ha npodwibHOM ypoBHe B 2019 T. B aTy wacTh Kaxzas 3azada
BXOZIUT B /IBYX BapuaHTax (HampuMmep, 3azaun 3.31.1 u 3.31.2). Pemus mo
6—7 TaKWX 3aJa4, BBl MOXKETE IMPUCTYIATh K AUAarHOCTUYECKUM paboTawm,
PACIONIOXKEHHBIM B KOHIle mocobus. B kaxkzaon paborte 6 3azad. Pabora
paccuuTaHa puUMepHO Ha 2 yaca. Ecau 3a 3To BpeMs BBI peliaete He
MeHee TATH 33/la4 — 3TO OTIMYHBIA pe3yabTaT. Eciiu MeHee YeTHIPEX,
PEKOMeH/IyeM eIllé TIOpellaTh TPEHWPOBOYHBIE 33/a4d, a IIOCJIE 3TOTO
BO3BPATUTHCA K JUATHOCTHYECKUM paboTaM.

HanmomuuM, yTo 33Zlaua cyuTaeTcs pelI€HHOW, ecy HaiifleHbl Bce eé
pelleHus U aHbl 0O0CHOBAHUS BCEX UCIIOIb30BaHHBIX YTBEPXKAeHUH. Pa-
3yMeeTcsl, IPH 3TOM MOXKHO CChUTAThCS HA TEOPEMBI U3 IKOJBHOTO yueh-
HUKA.

Ko BceM 3azayam [JaroTcsi OTBETHI, & K HEKOTOPBIM Haubosiee Tpya-
HBIM — U YKa3aHUA.

B mpwioxenuu 1 npuBoAsaTcsa M30paHHBIE 337a9 TPEHUPOBOYHBIX U
SK3aMeHaIlMOHHBIX paboT ¢ pelleHUAMU. TyT Ke JaHbl aHAJIOTUYHbIE 3a-
Jlauul, HO C OTBETaMH, YTOOBI BBl MOTJIM TTIPOBEPUTH CEOSI.

B mputoxkeHuM 2 co6paHbl pa3nyHble MHTEPECHBIE U TTOe3HbIE (ak-
THI 3JIeMEeHTapHON reoMeTpuUU. VX MOKHO HCIIONb30BaTh IPU pelleHUn
3aZla4 Ha dK3aMeHe, HO IIPU 3TOM €eCJIM OHH He BXOJST B IIKOJIbHBIA yueb-
HUK, TO B DK3aMeHaIllMOHHOI paboTe HeOOXOAUMO MPUBECTH UX JOKa3a-
TEJILCTBA.



JluarHocTudyeckasa pabora

1. B npamMmoyronbHOM TpeyroibHuke ABC rumnoreHysa AB paBHa ¢
u ZABC = a. HaiiguTe Bce MeJUaHBI B 3TOM TPEYTOJbHHUKE.

2. B tpeyronbHuke ABC mnpoBefeHa MeauaHa BM. V3BecTHO, 4TO
sin ZABM _1 HailizuTe oTHOIIEHUE Bc
sinZCBM 2~ AB°

3. B BeInyk/IOM 4YeTBIpExyronbHUKe ABCD OTpe3ky, coeJUHAIIIME Ce-
PEeAVHBI MPOTUBOIOIOXKHBIX CTOPOH, IepeCceKalnTes Mo yrioM 60°, a ux
JJIMHBL OTHOCATCA Kak 1 :3. YeMy paBHa MeHbIIas AUAroHaab 4eTHIPEX-

yroimpHUKa ABCD, ecnu 66sb1as paBHa +/ 39?

4. HatiguTe 1UTOIIaAb TPAMEIUy ¢ OCHOBaHUAMU 18 1 13 1 6GOKOBBIMU
CTOpPOHaMH 3 U 4.

5. CTOpOHBI TpeyToJabHUKA PaBHHEL 3 U 6, a Yrol MeXJy HUMU paBeH
60°. Haiigute GHCCEKTPUCY TPEYTOJbHUKA, MPOBEAEHHYIO U3 BEPIIHHBI
3TOrO yIJIa.

6. Touku M u N — cepeZlJuHbI CTOPOH co0TBeTcTBeHHO BC u CD mapai-
nenorpamma ABCD. Otpe3ku AM u BN nepecekaroTcs B Touke O. Hatigu-

T€ OTHOIIEHHE Mo
OA”

7. B rpeyronbHrke ABC Meguana AD u 6uccekTpurca BE nepneHAUKY-
JIAPHBI U IlepeceKaroTcesa B Touke F. VI3BeCTHO, 4TO IUIOIA/Ab TPEYTOJIbHUKA
DEF pasna 5. Haiigure momazas TpeyroiabHuka ABC.

8. VI3 Touku M, nexxaiieii BHe OKPY>KHOCTH ¢ IleHTpoM O U paguycoMm R,
npoBe/ieHb! KacaTenbHble MA 1 MB (A u B — Touku KacaHus). [Ipsmbie
OA u MB mnepecekatoTcsi B Touke C. Hatigure OC, eciu U3BECTHO, YTO
oTpe30K OM JenuTcs OKPY>KHOCTBIO ITOITOIaM.

9. OxpyxxHOCTH c meHTpaMu O; m O, KacaimTcsi BHEIIHUM 06pasoM
B Touke C. IlpsAmas KacaeTcs 3TUX OKPYKHOCTENW B PA3JUYHBIX TOY-
kax A u B coorBeTcTBeHHO. Hatisute yron AO,B, eciu U3BECTHO, YTO

tg LABC=1.

10. Ha kareTax mpsIMOYTOJIBHOTO TPEYTOIbHUKA KaK Ha [uaMeTpax Io-
CTPOEHBI OKpPYy)XHOCTU. HaiiuTe ux 0oOIIyI0 XOPAY, €CJIU KaTeThl PaBHHI 3
u 4.

11. HaiizuTe paguychl BIIMCAHHOW U ONMCAHHOM OKPYKHOCTEN Tpe-
yroabHUKA cO cTopoHamu 13, 13, 24 u paccTosAHME MeXAy LieHTpaMU
3TUX OKPYKHOCTeH.
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12. Ha npogomxeHuu suamerpa AB OKpY>KHOCTH OTJIOKEH OTpe30k BC,
paBHBI fuameTpy. [Ipamas, npoxozsaias yepes Touky C, KacaeTcs OKPYyX-
HOCTH B Touke M. Haiizute 1iomiazp TpeyroabHuka ACM, eciu paguyc
OKPY>KHOCTHU paBeH R.

13. OKpy>XHOCTb S; IPOXOJUT Uepes LIeHTP OKPY>KHOCTH S, U lepeceKa-
eT e€ B Toukax A U B. Xopza AC OKpPY>XHOCTHU S; KacaeTcs OKPY>XHOCTHU S,
B TOUKe A U JEJUT IEPBYI0 OKPYKHOCTb Ha JYyT'H, IpaJyCHble MepHbl KO-
TOPBIX OTHOCATCA Kak 5: 7. HaliguTte rpasycHele Mephl AyT, Ha KOTODbIe
OKDPY>KHOCTb S, IETUTCA OKPY>KHOCTBIO S7.

14. Ha cropoHe AB TpeyronbHuka ABC oTMedeHa To4yka D, mpudyém
/BCD = /ZBAC. U3BecTHO, uTo BC =a, AC =b, AB=c. Haigute CD.

15. Youet npu BepmnHax A u C TpeyronbHuka ABC paBHH 45° u 60°
cooTBeTcTBeHHO; AM, BN u CK — BBICOTHI TpeyrosbHUKa. Haiizute oT-

HOIIleHVEe MN
KN~



§1. MeguaHa IpsIMOYTOJIBHOTO TPEYTOJIbHUKA

Pemenue 3aa4¥ 1 U3 AMAarHOCTHYECKOI paGOThI

1. B npamMmoyronbHOM TpeyroinbHuke ABC rumnoreHysa AB paBHa ¢
u ZABC = a. Haiigure Bce MeJUaHBI B 3TOM TPEYTOJbHHUKE.

Omeem: %, %-\/1+3c032a, %-\/1+35in2a.

PemeHxue Ilockonbky MeauaHa
NIpAMOYTONBHOTO TPEyrojbHUKA, IIpOBe-
JIéHHAasA 13 BepIIVHBI IPAMOTro yIJla, paBHa

IIOJIOBHMHE TUIIOTeHY3HI, MeguaHa CM pas-
Ha %
ITycte K —cepeguna BC. Torma CK =

1 1 1
= EBC = EAB cosa = 5ccosa. IIo Teo-

peMme ITudaropa U3 IpPSIMOYTOIBHOTO Tpe-
yronbHuKa ACK HaxozuM, 4TO

B
c/2
K M
c/2
C N A

2
AK = \/AC? +CK? = \/(AB sina)? + (%AB cos a) -

= %\/4sin2a+cosza= %\/4sin2a+1—sin2a = %\/14—351112(1.

AHaIorn4yHo HaxoAuM MeauaHy BN.

JORORON
* ok %k

<

Teopema. MeduaHa npsamoy20ibHO20 Mpey2onbHUKA, NPOBEJEHHAS U3
8ePULLHBL NPAMO20 Y2Jld, PABHA NOJIOBUHE 2UNOMEHY3bL.

JoxaszaTenabcTBo. Ilyctb ABC — IpsAMOYTOJbHBINA TPeyrosb-
HUK C IIPSMBIM YIJIOM I1pu BepumiHe C. O6o3Haunm /BAC = a, ZABC = f3.

Torga a+ 3 =90°.

Ot nyya CA B NOJIYIUIOCKOCTb, COAEPKAIYIO TOUYKY B, OTI0XUM yron
ACE, paBubiii a. Torzga siyad CE mpoxoZUT MexzJy cropoHamu yria ACB,
Tak Kak a = ZACE < ZACB =90°. Tloatomy cTopoHa CE 3TOro yIa mepe-
CeKaeT TUNoTeHy3y AB B HEKOTOpOU Touke M.

B
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TpeyrompHUK AMC paBHOOeIpeHHBIH, MOCKOIbKY LACM = LCAM,
3HauuT, CM = AM. C fpyroii cTopoHhl, TpeyroabHUK BMC Takke paBHO-
6epeHHBIH, TIOCKOIBKY

/BCM =90° - ZACM =90° —a = 3 = ZCBM.
3nauut, CM =BM. CiepoBaTesnbHO, M — cepeAyiHa TUIIOTeHY3bl AB, T. €.

CM — meauana TpeyronbHuka ABC u CM = %AB, 9TO U TpebOBaIOCh J0-
Ka3arThb. O

Teopema (obpaTHas). Ecau meduanHa mpeyzosbHUKA PABHA NONOBUHE
CMOPOHBL, K KOMOPO1l OHA nposedeHd, Mo Mpey2oNbHUK NPSMOY20IbHBLIL.

PaccMOTpHM HECKOJBKO IPHUMEpPOB IIPMMEHEHUs [I0OKa3aHHOT'O BEIIIe
CBOMCTBA MeZAMaHBl NPAMOYT'OJIbPHOTO TPEYyroJbHUKA, NMPOBEeAEHHON U3
BepILIMHBI IPAMOTro yIJa.

IMpumep 1. Ha¥iauTe runoTeHysy NpAMOYTOIBHOTO TPEYT'OJIbHUKA C
OCTPBEIM yIJIOM 15°, ecyii U3BECTHO, YTO BBICOTA TPEYTOJbHUKA, OIYIIeH-
HadA Ha TMIIOTeHy3y, paBHa 1.

Omeem: 1.

Pemenue. Ilyctb CH — BBICOTA IIPAMOYTOJIbHOI'O TPEYTOJIbHUKA
ABC, mpoBezéHHasi U3 BepIIMHHI mpsMoro ymia C, ZA = 15°. Ilpose-
aém mezxuany CM. Torma ZCMH — BHeUIHWH Yrol paBHOOEAPEHHOTO
TpeyronbHuka AMC, noatomy ZCMH = 30°. VI3 mpsAMOYyroJIbHOTO Tpe-

B H

1 30° M

_ 15° 15°
C A

yronbHuka CMH HaxoguMm, yto CM = 2CH = 2. CnegoBatenbHo, AB =
=2CM =4. <

IIpumep 2. Yepe3 ocHoBaHMe OucceKTpUCH AD paBHOOEAPEHHOI0
TpeyronpbHUKa ABC c BepuimHoil B NpoBeJ€H IepIeHJUKYAAp K 3TOH
buccekTpuce, nepecekarmomui npsamyio AC B Touke E. Haiigute oTpe3ok
AE, eciii u3BecTHO, 4To CD =4.

Omesem: 8.

P e e n ue. Ormetrum cepeguny M orpeska AE. OTpe3ok DM — me-
JUaHa NPAMOYTOJIbHOIO TpeyronbHuKa ADE, IpoBeZi€HHAA U3 BEPIIUHEI
npamoro yria, nosromy AM =DM = ME.
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A ‘ M ‘ E C

O6o3Haunm /BAC = ZBCA = a. [lo TeopeMe O BHENIHEM yIJIe Tpe-
YTONbHUKA

/DME = /DAC + ZADM = %+% = a = /DCM,

3HAYUT, TpeyronbHUK CDM paBHOOeapeHHBIH. CiefoBarenbHO, AE =
=2DM =2DC=8. <

IloaroroBuTebHBIE 3aa4U

1.1. T'unoTeHy3a NpsAMOYI'OJIbHOI'O TPeyTrolbHUKA paBHa 4. HaliguTe pa-
JUyC ONICAaHHOM OKPY>KHOCTH.

1.2. MezauaHa, IpoBeZi€HHAA K TUIIOTEeHy3€e IIPAMOYTOJIbHOI'O TPeyToJIb-
HUKAa, paBHA m U AeJUT IpAMOU yroa B oTHommeHuu 1: 2. HaliguTe cTopo-
HBI TPEYTOMbHUKA.

1.3. MeanaHa NpsAMOYTOIBLHOI'O TPEYTONbHUKA, IPOBEJEHHAsA K THIIO-
TeHy3e, pa30UBaeT ero Ha iBa TPeYrolbHUKA C lepuMeTpamu 8 u 9. Haii-
JYTe CTOPOHBI TPEYTOIbHUKA.

1.4. B TpeyronbHuKe ABC k cTopoHe AC NIpoBeZieHbl BricoTa BK 1 Me-
auaHa MB, npuuém AM = BM. Haiizute kocunyc yrna KBM, eciu AB=1,
BC=2.

1.5. OKpy>XHOCTb, IOCTPOEHHAA Ha KaTeTe IPAMOYTOIbHOTO TPEeYTob-
HUKa KaK Ha AuaMmeTpe, JeJUT I'UI0TeHy3y B oTHolueHuu 1 : 3. HalizuTe
OCTpBbIe YIJIBL TPEYTONbHUKA.

1.6. Touka D — cepeZyiHa I'UIIOTeHY3bl AB NPAMOYTOIBHOTO TPEYTOJIb-
Huka ABC. OKpy>XHOCTb, BIIUCAHHasA B TpeyrojibHUK ACD, KacaeTcs OT-
peska CD B ero cepeauHe. HaiizauTe ocTphle yIibl TpeyronbHuka ABC.

1.7. B npsaMoyroibHOM TpeyroibHuke ABC U3 BEPIUUHBI IIPAMOIO YI-
na C mpoBefieHbl 6uccekTpuca CL u Mmeauana CM. HatizuTe miomiap Tpe-
yronbauka ABC, eciu LM =a, CM =b.
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1.8. Bue npamoyronpHOro TpeyronbHuka ABC Ha ero karerax AC
u BC noctpoensl kBagpatel ACDE u BCFG. Ilpogomxenue Meauansl CM
TpeyronpbHUKa ABC nepecekaet npsamyto DF B Touke N. Haiizure oTpe-
30k CN, eciu KaTeTsl paBHH 1 u 4.

1.9. BricoTa pAMOYT'OIBHOTO TPEYTOIbHUKA, IIPOBeIEHHAA U3 BEPILU-
HBI IPSIMOTO YIJIa, paBHA a ¥ 06pa3syeT Yyrosl o ¢ MeAUaHOH, IPOBeAEHHOM
U3 TOM e BepIIUHBL. HailiziuTe KaTeThl TpeyrolbHUKA.

TpeHI/IPOBO'-IHBIe 3ajadyu

1.10. MeayaHa npsAMOYIOJIBHOTO TPEYroJbHUKA, IPOBEeAEHHAsA K TUIIO-
TeHy3e, pa3bHBaeT ero Ha IBa TPEYTOMbHUKA C TepUMeTpaMu m u n. Haii-
JIlTe CTOPOHBI TPEYTOIbHUKA.

1.11. B npsamoyronsHoM Tpeyroibhuke ABC (ZC = 90°) mpoBeeHbI
BeicoTa CD u Meauana CE. Ilnomazau TpeyroabHukoB ABC u CDE paBHBI
cooTBeTcTBeHHO 10 u 3. Hatizute AB.

1.12. B npamoyronbHOM TpeyroiabHuke ABC kateTsl AB u AC paBHH 4
u 3 cooTBeTcTBeHHO. Touka D fgenut runoteHysy BC momosnam. Haiizute
paccTosiHue MeX/y LIeHTpaMU OKPY>KHOCTel, BIMCAHHBIX B TPEYTOMbHUKHI
ADC u ABD.

1.13. KaTeT npsAMOyroabHOro TpeyrojbHHUKA paBeH 2, a IPOTUBOJIEXKa-
muii eMy yros paBeH 30°. HalizuTre paccTosiHUe MeXAY IIEHTPAMU OKPYXK-
HOCTel, BIMCAHHBIX B TPEYT'OJIbHUKY, HA KOTOpbIe JAHHBIM TPEyTOIbHUK
JenuTcsa MeraHoM, TpoBeJ€HHOM 13 BePIIWHBI IIPAMOro yIja.

1.14. B yeTelpéxyronsHuke ABCD aumaroHanu AC u BD nepneHJuKy-
JIAPHBI U IlepeceKaoTcd B Touke P. OTpe3okK, coeJUHSONINMN BepmHy C

¢ cepeauHOM M orpe3ka AD, paBeH E, AP =1. PaccTtosaHue oT TO4ku P 710

1 " ..
orpeska BC paBHO 5. Haiiaute AD, eciiy U3BECTHO, YTO BOKPYT YETHIPEX-
yroabHUKa ABCD MOXHO ONMCATh OKPY>KHOCTb.

1.15. CpegHAa JIUHUA Tpalleluy paBHA 5, a OTPE30K, COeAMHAIIINN
cepeZVHBl OCHOBaHUH, paBeH 3. YIIBl Ipu OOIbIIEM OCHOBAaHWHU Tpalle-
1y paBHbI 30° 1 60°. HaiirTe OCHOBAaHHSA U MEHBINYI0 GOKOBYIO CTOPOHY
Tpanenunu.

1.16. CpezHsAa JIWHUA TpalelUu paBHA 4, yIJIbI IIPU OAHOM M3 OCHO-
BaHUi paBHH 40° u 50°. HaliinTe OCHOBaHUsA Tpamelyy, eCJIU OTPE3OK,
COeVHAIOINM cepeINHBI OCHOBAHUM, paBeH 1.
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1.17. luaronanu Tpanenuy nepneHAuKyAaApHel. OfHa U3 HUX paBHa 6.
OTpe3oK, coeJUHSAIONUINN cepeJHBI OCHOBaHUMH, paBeH 4,5. Haligure mio-
maZb Tparenuu.

1.18. Ilpamas, napajienbHad ANOTeEHy3e AB IPAMOYIOIBHOTO Tpe-
yronbHUKa ABC, nepecekaet kateT AC B Touke D, a kateT BC — B TOuke E,
npuyéM DE =2, a BE=1. Ha runoTteHy3e B3sTa Takasd Touka F, yto BF =1.
M3BecTHO Takxke, uto ZFCB = a. Haiigure miomazap TpeyroabHuka ABC.

1.19. Tunorenysa AB npAMOYTOJbHOTO TpeyroibHuka ABC ABideTca
X0opZo okpy:xHocTH pazuyca 10. BepumiHa C JeXXUT Ha AraMeTpe OKpPyXK-
HOCTH, KOTODHIH apasiesieH runorenyse. Yron CAB paBeH 75°. Haiigure
IwIolaas TpeyroabHuka ABC.

1.20. T'unorenysa KM npsaAMoyroiabHoOro TpeyroibHuka KMP aBnsaeTca
XOPZI0i OKPYHOCTH pazuyca /7. BepiiuHa P HaxoAMTCA Ha JUaMeTpe,
KOTOPBIH NapasljesieH TUIoTeHy3e. PaccTosgHMe OT LieHTpa OKPYKHOCTHU 0
TUNOTEHY3Hl paBHO +/3. HaiiuTe ocTphle yIyibl TpeyroabHuka KMP.

1.21. B Tpeyronbauke ABC usBectHo, uTo AB=c, AC=b (b>c), AD —
6uccekTpuca. Yepes Touky D mpoBezieHa psAMasi, IepeHAnKyIsspHas AD
u nepecekatomias AC B Touke E. Hatigure AE.

1.22. Touka E nexxuT Ha cTopoHe AC paBHOCTOPOHHEI'O TPEYTOJIbHU-
ka ABC; tTouka K —cepeguna otpeska AE. Ilpamasd, npoxogdinasa yepes
TOUKy E mepneHAUKYIAPHO NpAMON AB, u mpsAMasd, NMpoXozdmas depes
Touky C INepIlieHAVKYIApHO npsAMou BC, mepecekatoTca B Touke D. Haii-
JAuTe yIibl TpeyrosibHuKa BKD.

1.23. B tpanenuu ABCD Touka K — cepegvna ocHoBaHusa AB, M —
cepefrHa ocHoBaHuA CD. HalizuTe miomaab Tpaneluy, eCIu U3BEeCTHO,
yto DK — 6uccekTpuca yria D, BM — 6uccekTpuca yria B, Haubombmi
13 YIJIOB IIpU OCHOBaHUU AB paBeH 60°, a mepumeTp Tpaneuuu paseH 30.

1.24* B tpeyrombHuke ABC u3BecTHH yriibl: /A = 45°, /B = 15°.
Ha mpogomxeHun ctopoHsl AC 3a Touky C B3dATa TOuka M, NpUUEM
CM =2AC. Haiizute yron AMB.

1.25% B Tpeyronbauke ABC usBecTHO, uTo AB = AC u yron BAC Tymoii.
[Tyctb BD — 6uccekTpuca TpeyroabHuka ABC, M — OCHOBaHHeE IepIieH-
JAUKYIIAPA, ONYIIEHHOTO U3 TOYKU A Ha cTOpoHY BC, E — OCHOBaHUe Iep-
NIeHUKYJIAPA, OIYILIEHHOT0 U3 TOYKU D Ha ctopoHy BC. Yepe3 Touky D 1mpo-
Be/IEH TaKKe NepHeHAUKY/Iap K BD Jio nepecedeHus co cTopoHoi BC B TOY-
ke F. 3BecTHO, uTo ME=FC=a. HalisuTe miomazab TpeyroabHuka ABC.

1.26*% Ocrtpelii yron mpu BepumuHe A pomba ABCD paseH 40°. Yepes
BeplIMHY A U cepeauHy M cTopoHbl CD NpoBeZeHa NpAMas, Ha KOTOPYIO
OmyIIeH nepreHAVKYAAp BH u3 BepmuHabl B. Hatigure yron AHD.
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3ajayy Ha AOKa3aTeJbCTBO M BbIYHCIEHUE

1.27.1. B Ttpaneuuu ABCD c¢ ocHoBaHuAMU AD u BC U3BECTHO, 4TO
AB=BC=CD=1AD.

a) JokaxuTte, yro AC L CD.

6) HaliznTe yIyibl Tpanelyu.

1.27.2. [luaroHanb paBHOOEIPEHHON Tpaleluy IepleHANKYIIpHa 60-
KOBOU CTOPOHE, a yroj IIpY OCHOBAHWM Tpaneiyuu paBeH 120°.

a) JTokaKuTe, YTO OJHO M3 OCHOBAHWM Tparenuu BABOE OOJbIINE ApY-
roro.

6) HaliznTe CTOPOHBI TpaNely, eC/IN €€ JUaroHajab paBHA 24/3.

1.28.1. Touka M — cepeanHa TUIIOTeHY3bl AB IpPAMOYTOJIBHOI'O Tpe-
yronbauKa ABC ¢ yriom 30° mpu BepmrHe A. OKpPYy)XHOCTb, BIIMICAHHAA
B TpeyronbHUK BMC, kacaetcsa ero ctopoH BC v BM B Toukax P u Q.

a) Jlokaxkure, uyto PQ || CM.

6) Haiizute PQ, eciu AB=38.

1.28.2. Touka E — cepefyHa I'ANOTEHY3bl ML IIpAMOYT'OJbHOI'O Tpe-
yronbauka KLM c yrimom 30° ipu BepuinHe M. OKpy>XHOCTh, BIIICAHHAA
B TpeyronbHUK KME, kacaetca kareta MK B TOuke A, a OKpPY>XHOCTb,
BIvcaHHada B TpeyrosbHUK KLE, xacaetca katera KL B Touke B.

a) Jlokaxxute, yto KE = AB.

6) B KaKOM OTHOIIEHUU TOYKA KacaHWs OOJbIIel U3 3TUX OKPYXKHO-
cTel eJIUT TUIoTeHY3y?

1.29.1. Ha kareTtax AC u BC IpAMOYTO/lIbHOIO TpeyroibHuka ABC BHe
TpeyroJbHUKa NocTpoeHs! kBagpaTtel ACDE v BFKC. Touka M — cepeznu-
Ha runoteHyssl AB, H — Touka nepeceyeHuda npsameix CM u DK.

a) Joxkaxkute, uto CM | DK.

6) Hatizute MH, ecu KateThl TpeyronbHuka ABC paBubl 30 u 40.

1.29.2. Ha karetax KL u ML npaMoyronbHoro TpeyroinbHuka KLM BHe
TpeyroJbHUKa MOoCTpoeHkl kBazpaTtel ABKL u CDLM, LP — BbICOTa Tpe-
yronbHUKa ADL.

a) JlokaxwurTe, 4yTo npsAMas PL mpoxoguT depes cepeuHy E TrUNOTeHY-
3pl KM.

6) Hatizute EP, eciu KaTeThl TpeyroibHuka KLM paBHbl 10 u 24.

1.30.1. 13 BepumHel C Tynoro yria TpeyroiabHuka ABC NpoBe/ieHa BhI-
cota CH. Touky H coeannwunu c cepeguaamu M u N ctopoH AC u BC.

a) JlokaxuTe, 4YTO B YeThIPEXYTONbHUK CMHN MOXXHO BIIMCATh OKPYX-
HOCTb.

6) Haiigute eé paauyc, eciu cymma ctopoH AC u BC pasHa 20, a 1wio-
mazab TpeyronbHuka ABC pasHa 24.
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1.30.2. Touka P — ocHOBaHUE BBICOTH BP paBHOOEIPEHHOTO Tpe-
yrosbHUKa ABC, onyiieHHOU Ha 60KoOByt0 cTropoHy AC. Touku E u F —
cepeayHBI OcHOBaHUA BC 1 60KOBOI CTOPOHBI AB COOTBETCTBEHHO.

a) Jlokaxkute, 4TO B YETHIPEXYTONbHUK BEPF MOXXHO BIIMCATh OKPYX-
HOCTb.

6) Haiizure eé paguyc, eciu BC=12 u AB=AC =10.

1.31.1. Touka E pacnonoxeHa BHe kBagpara ABCD c neHtpoMm O,
mpuuéM TpeyronbHUK BEC mpsmoyronbHbiil (ZE =90°) u HepaBHOGes-
pennbiii. Touka M — cepezfnHa cTOpoHHI BC.

a) Jlokaxxure, 4To TpeyroabHUK OME paBHOOEPEHHBIH.

6) [Ipsimas EO nepecekaet cropoHy AD kBagpaTa B Touke K. Hatigute
otHoinenue AK : KD, eciu ZCBE =30°.

1.31.2. Touka A pacnionoxeHa BHe kBagpaTa KLMN c nentpom O, ipu-
4yém TpeyronbHUK KAN mpsimoyrompHbil (LA =90°) u AK =2AN. Tou-
Ka B — cepeguHa ctopoHsl KN.

a) Jlokaxxure, uto BM || AN.

6) TIpsimas AO mepecekaeT cTropoHy ML KBazpara B Touke P. Haiigure
otHouenue LP : PM.

1.32.1. /IBe CTOPOHEI TPEYrOJbHUKA PaBHBL 1 U 5, IUIOWIAAbL TPEYT'OJb-
HUKa paBHa 2. MesuaHa, IpoBeZiéHHAA K €ro TpeThell CTOpOHe, MeHbIIe
€€ IOJIOBUHBI.

a) JlokaxkuTe, 4TO TPEYTOJbHUK TYIIOYTOJbHBIH.

6) Haiizure paguyc OKpyKHOCTH, OIHUCAHHOH OKOJIO 3TOT'O TPEYTOJb-
HUKA.

1.32.2. /IBe CTOpOHHI TpEYTroJbHUKA PaBHHI 6 U 5, IIOLIab TPEYyTolb-
HUKa paBHa 9. MezauaHa, poBe/i€HHAA K €ro TpeTbell CTOpPoHe, 6omblie
€€ TIOJIOBUHEL.

a) JlokaxxuTe, YTO TPEYTOIbHUK OCTPOYT'OIbHBIMH.

6) HailiznTe ero HaubOJBIIYIO BBICOTY.

1.33.1. Bricotsl AA; 1 BB; OCTpPOYroJbHOI'O TpeyroabHuka ABC Iie-
pecekatoTca B Touke H. Touku M u N — cepefuHbl oTpe3koB AB u CH
COOTBETCTBEHHO.

a) Jlokaxxure, 4TO TPEYTOIbHUKU A; MB, 1 A;NB, paBHOOepEeHHEIE.

6) Haiizure wiomazap 4eTeIpéxyroabHuka A;MB{N, eciu AB; =6 u
MN =4.

1.33.2. Ilpogomxenusa BeicoT PP; u QQ; TpeyronbHuka PQR ¢ Tyneim
YIJIOM IIpY BepuuinHe R nepecekarorca B Touke H. Touku A u B — cepegu-
HBI 0Tpe3KOB PQ 1 RH COOTBETCTBEHHO.

a) Jlokaxkure, uro P;Q, L AB.
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6) Haiizure amaroHasu 4deThIpéxyronbHuUKa AP;BQ, eciu PQ = 10,
RH=6u AM =3BM, rge M — Touka IepecedyeHus JuaroHanaei.

1.34.1. lan TpeyronbHuk ABC. Touku M, M,, M3 — cepeiuHBI CTOPOH
AB, BC v AC, a Touku H,, H,, H; — OCHOBaHUA BBICOT, JeXKalllie Ha TeX
’Ke CTOpOHaX.

a) JokaxxuTe, yTo U3 oTpe3koB H,M,, H,M; u H;M; MOXHO IIOCTPO-
WUTh TPEYTONbHUK.

6) Haiizure ero mepumeTp, eciiu epuMeTp TpeyroabHuka ABC pa-
BEH d.

1.34.2. Meaunans!l AA;, BB; u CC; TpeyronbHuKa ABC nepecekarorca B
Touke M, mpuuém BB, L CC;.

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

6) HaiiguTe miomazs 3TOro TpeyronabHUKa, eciau BB; =18 u CC; =9.

1.35.1. Bricota AH 1 Mmeauana AM tpeyronbHuka ABC genar yroin BAC
TpeyronbHUKa ABC Ha TpY paBHBIE YacTH, IPUYEM TOUKa H JIEXKUT MEXIY
B u M. VI3 Touku M omyieH neprneHaAukyaap MK Ha cTtopoHy AC.

a) Jlokaxure, ytro MK =BH.

6) HatizuTe yriiel TpeyronbHuKa ABC.

1.35.2. V13 BepunHbI IpAMoro ymia C IpAMOYToJIbHOI'O TPEYTroJIbHUKA
ABC nposBezensl Boicota CH, meanana CM u 6uccekrpuca CL, mpuyém
/HCM = /BCH + ZACM.

a) Jokaxkure, uro ZABC =3/BAC.

6) Haiigute otHommenue HL : LM.

1.36.1. Meauansl AM u BN TpeyronbHuka ABC niepneHAVKYISAPHBI U
TIlepeceKaroTcs B TOUKe P.

a) Jokaxure, uro CP = AB.

6) HatiznTe mwiomaas Tpeyronbauka ABC, ecin AC =3 u BC =4.

1.36.2. Meguansl LP u MQ TpeyronpHuka KLM neprieHAVKYIAPHH U
IlepeceKaroTcsa B Touke G.

a) Jlokaxkute, yTo oTpe3ok PQ paBeH MeguaHe GE TpeyronbHuka LGM.

6) Hatigute PQ, ecniu KL =22 u KM =31.
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PelteHue 3a1a4u 2 U3 AUAarHOCTUYECKOMH pabOThI

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

sin/ABM 1 o BC
=3 HatizuTe oTHOIIEHUE ——

sin/CBM ~— AB’
Omeem: %
P e m e H 1 e. Ha npoao/mxeHnn MeJaHbl B

BM 3a Touky M oTioxuM oTpe3ok MD, pas-
HbIii BM. [luaronanu AC u BD 4eTBIPEXYTOb-
HUKa ABCD genAtca TOYKOM mepeceueHuUsa M
nonosiaM, 3HauuT, ABCD — napasienorpaMm. .M
[TosToMy A ‘

AD =BC u /ADB= /CBM.

[Io TeopeMe CUHYCOB U3 TpeyroibHuka ABD
HaXoJuM, 4YTO

D
AD _ sinZABD _ sinZABM _ 1

AB ~ sin/ADB = sinZCBM ~— 2°
CirefoBaTeIbHO BC_ab_1 <
A "AB~ AB 2

Bo MHoOrux ciaydasx s pelleHus 3aZadd yZA0OHO NMPUMEHUTh TaKoe
JOTIOJTHUTENBHOE TIOCTPOEHYE, MBI OyZieM Ha3bIBaTh €T0 YABOEHUEM MeU-
aHBL.

Ha mpopomxenun meguaHel AM TpeyronbHuka ABC 3a Touky M
omioxkuM otpe3ok MD, paBHwiii AM. Torga auaronanu AD u BC 4eThl-
péxyronbHuka ABDC Toukol nepeceyeHus M fensaTcs MOMoJaM, 3HAUUT,
ABDC — mnapannenorpamM. Jlajee mpuMeHsieM CBOMCTBa Iapajiesio-
rpaMma.

IMpumep 1. HatiguTe miomazab TPeyroabHUKA, €CIU IBE €r0 CTOPOHEI
paBHHl 1 u V15, a MeguaHa, IpoBeiéHHAA K TpeTbell, paBHa 2.

V15

Omeem: 5

Pemenue. Ilyctb AM — mesuaHa TpeyronbHuka ABC, AM = 2,
AB=+/15, AC = 1. Ha npoziomxeHuy MeguaHsl AM 3a Touky M OTIOXUM
orpe3ok MD, paBHbili AM. Torza ABDC — mapasienorpamm, I103TOMY
BD=AC=1.
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TpeyronbHUK ABD TpAMOYTONbHEIH, Tak kak AD? = AB% + BD?. Cre-
ZIOBATeNbHO,

=

Saasc =Saasp = —5 - <
IIpumep 2. CTOPOHBI TPEyroJbHUKA PaBHH a, b, c. JlokaxkuTe, 4TO
i 1 24 9p2 _ 2
Me/iMaHa, MPOBE/IEHHAA K CTOPOHE ¢, PaBHA 3 \/ 2a~ + 2 c.
C

JokaszaTrtenbcTBo. Ilycte AB=c, BC=a, AC =b— CTOPOHHI
TpeyronbHUka ABC; CM =m — MeAyaHa TpeyroJlbHUKa.

Ha npozpomxenuun meauansl CM 3a Touky M OT/IOXUM OTpe3oK MD,
paBHbill CM. Torna ACBD — napasuienorpaMmm. [ToaTomy

CD?*+ AB? = 2(AC*>+BC?», wm 4m?*+c* =2(a®+b?).
OTcroza HaXOAUM, YTO

m? = %(2a2+2b2—c2). O
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ITpumep 3. Ilnowazs Tpeyronbuuka ABC paBHa S. Haligure miomags
TpeyroJbHUKA, CTOPOHBI KOTOPOTO PaBHBI MeZiaHaM TpeyroibHuka ABC.

Omsem: %S.

Pem e Hue. Ilycte M — TOUKa epecevyeHUA MeAUaH TPeyrolbHUKA
ABC, A,, B, C; — cepeaunsl cTopoH BC, AC u AB COOTBETCTBEHHO, S —
iomazb Tpeyroabuuka ABC, S’ — Iuiomazib TpeyroibHUKa, COCTABJIEH-
HOT'O U3 MeiuaH TpeyroiabHuka ABC.

A

Ha npomomxenun mezuanel MA;, TpeyroibHuka BMC 3a TOYKy A;
OTJIOXKUM OTpe30K A;D, paBHBII MA,. MeauaHbl TpeyroJlbHUKA JeAT-
c UX TOYKOHM IlepecedeHUA B OTHOIIeHHU 2 : 1, cuuTasg OT BepIIMHEI,

nosromy MD =2A;M =AM = %AAl. YeTtwipéxyronpHUK MBDC — napain-

Jenorpamm, nosromy CD =BM = %BBl. Kpome Toro, CM = %CCl.
TaxuM 06pa3oM, TPEYTONbHUK, COCTABJIEHHBIN 13 MeANaH TPeyroabHU-
ka ABC, mogobeH TpeyronbHUKy MDC, npuuéM KodpdurmeHT mogobus

3 /9
PaBeH 3, 3HAYHT, S'= ZSAMDC-

VI3BecTHO, 4TO MeuaHbl pa3brBalOT TPEYTOMbHUK Ha IeCTh paBHOBe-
JIMKUX TPEYTOJbHUKOB, I03TOMY

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

CrnezpoBaTesbHO,

W=

9 9
S/ZZSAMDC=Z‘_S—ZS. <
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IMIpumep 4. [luaroHanu TpaneLuy paBHBL 3 U 5, @ OTPE3OK, COEANHA-
IOLIWM cepeZiHBI OCHOBAHUM, paBeH 2. HaliguTe mwiomazap Tpanenuu.

Omsem: 6.

Pemenue. Ilyctb M u K — cepeaunsl ocHoBaHul BC u AD Tpa-
neuuu ABCD, AC =3, BD = 5. Yepe3 BepuivHy C MeHbIIEro OCHOBa-
HuA BC mnpoBezéMm mIpAMyl0, IapasuleJbHYIO AuaroHanu BD, po mepe-
ceyeHus ¢ mpsaMod AD B Touke P u mpsMylo, mapajienbHyto MK, mo
repecedeHus ¢ mpsimoit AD B Touke Q. Torzma

AQ = AK+KQ = AK+MC = 2 AD + 3BC =

- %(AD+BC) - %(AD+DP) - %AP,

noatoMmy CQ — meavaHa TpeyroinbHuKa ACP. Terepb U3BE€CTHO, YTO
CQ=MK=2, AC:?), CP=BD=5, SABCD:SAACP'

Ha npogomxenuu Mmearasbl CQ 3a TOUKY Q OTJIOKUM OTpe30K QF , paBHBIN
CQ. Cropounsl TpeyronbHuka CFP paBHBI:

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

OTOT TpeyroNbHUK NPAMOYTONbHEIH (CP? = CF? + PF?), mostoMy

SACFP = %‘CF‘PF = 6
CiegoBaTebHO,
Sasecp = Saace = Sacrp = 6.

(Kcratu, orpesok MK NpoXoAWUT 4Yepe3 TOUKY IlepecedyeHUs JuaroHasuei
TpameIy, Ho 3TO HaM He IOHaJ00MI0Ch.) <



IToAroTOBUTEIbHEIE 3aa4K 19

IloaroroBuTebHBIE 3aa4U

2.1. Meguana AM tpeyronbauka ABC paBHa m u 06pa3syeT cO CTOPO-
HaMmu AB 1 AC yruiel o ¥ 3 COOTBETCTBEHHO. HaiiiuTe 3TH CTOPOHBI. 73
3

2.2. B tpeyronbHuke ABC nsBecTHO, yTo BD — mepuana, BD=AB-——,
a /DBC =90°. Haiizure yron ABD.

2.3. HatizuTe mwiomazb TpeyroabHUKaA, €CIU [IBe er0 CTOPOHBI PaBHEI
27 u 29, a MefuaHa, IpoBeJ€HHAA K TpeThel, paBHa 26.

2.4. CTopoHHl TpeyronabHUKa paBHH 11, 13 u 12. Halizute MeauaHy,
MIPOBEAEHHYIO K OOJBIIEN CTOPOHE.

2.5. B TpeyrosbHMKe ABe CTOPOHBI paBHH 11 1 23, a MeAuaHa, IpoBe-
J€HHada K TpeTbeli, paBHa 10. HalifuTe TpeThIO CTOPOHY.

2.6. B paBHOGEIPEHHOM TpEYTOJbHUKE C GOKOBOM CTOPOHOM, paB-
HOH 4, mpoBeJeHa MeguaHa K OOKOBOHM cTopoHe. HaiizinTe ocHOBaHue
TPeyTOoJIbHUKA, eCJIU MeIMaHa paBHa 3.

2.7. OcHoBaHUe paBHOGEIPEHHOTO TPEYTONbHUKA PAaBHO 44/2, a Me/u-
aHa, IpoBeZiéHHasA K OOKOBOM cTOpoHe, paBHa 5. Haiinute 60KOBBEIE CTO-
POHBEL

2.8. B TpeyronbHuke ABC u3BecTHBI CTOPOHEI AB=2 1 AC =4 U1 Me-
guaHa AM = /7. Haiigure yrois BAC.

2.9. B tpeyronbHuke ABC orpe3ok AD —meauana, AD =m, AB=a,
AC =b. Haiizure yron BAC.

TpeHupoBOYHbBIE 3aja4U

2.10. /IBe cTOpOHEI TpeyroibHUKa paBHel 10 1 12, a MeauaHa, Ipose-
JIéHHasA K TpeThell, paBHa 5. HaiizuTe 1iomagb TpeyroabHUKA.

2.11. HatiguTe miomaZb TpeyrolabHUKA, MeJraHbl KOTOPOT'O PaBHHI 3,
4ub5.

2.12. HaiizuTe mionjajgb TpeyroabHUKA, MeJMaHbl KOTOPOTO paBHHI 10,
10 u 16.

2.13. HaiiguTe mwiomaib TpEyrolbHUKA, MeUaHbl KOTOPOI'O PaBHEL 12,
15 u 21.

2.14. Meznuana AD u BricoTa CE paBHOOeApeHHOTO TpeyronbHuKa ABC
(AB = BC) mepecekaioTcs B Touke P. HaiiauTe miomazap TpeyroibHUKa
ABC, ecniu CP=5, PE=2.

2.15. Meguana AM u 6uccektpuca CD mpsMOYTOIbHOTO TPEYTOIbHU-
ka ABC (4B =90°) mepecekatorcs B Touke O. HaiiguTe mwromans Tpe-
yronpHUKa ABC, ecmu CO=9, OD =5.
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2.16* BHyTpu IpsAMOYTroJabHOTrO TpeyroibHuka ABC ¢ MpPSAMBIM YIJIOM
npu BepummHe C oTMedeHa Touka O, nmpuuéM OA = OB =b. V3BeCcTHO Tak-
ke, uTo CD — BhIcOTa TpeyroiabHuka ABC, Touka E — cepeinHa OTpes-
ka OC, DE = a. Haiiaute CE.

3ajayy Ha AOKa3aTeJbCTBO M BbIUHCIEeHUE

2.17.1. Meaguana AM TpeyronbHUKa ABC NpoZo/DKeHa 3a TOUKy M Ha
paccrosanue MD =AM.

a) Jokaxwurte, uro CD = AB.

6) HatizuTe mwromans TpeyroinbHuka ABC, ecim AB=10, AC = 12,
AM =5.

2.17.2. Meauana CK tpeyronsHuka ABC mpozomkeHa 3a Touky K Ha
paccrosanue KM =CK.

a) Jlokaxkure, uto AM || BC.

6) Haiizute mromazap TpeyroabHuka ABC, ecmm AC = 10, BC = 24,
CK=13.

2.18.1. B Tpeyronbauke ABC BricoTa BD paBHa 6, Mmeauana CE pas-
Ha 5, pacCTOAHUE OT TOYKU lepecedeHUa oTpe3koB BD u CE [0 CTOPOHEL
AC pasHoO 1.

a) Jokaxure, uro CD: AD=1:4.

6) HatizuTe rromazgs TpeyronpHuka AEC.

2.18.2. B tpeyronbHuke ABC BricoTa AH paBHa 30, Mmeauana BM pas-
Ha 25, pacCTOAHUE OT TOYKU llepecedyeHns OTpe3koB BM 1 AH 10 CTOPOHEL
BC paBHo 6.

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

6) HatizuTe mwromas TpeyroibHuka AMB.

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

a) Jlokaxure, uTo MenaHa AM TeprieHAUKYJIApHa CTOpoHe AB.

6) Haiigure BbIcOTYy TpeyroibHUKa ABC, TPOBEAEHHYIO W3 BEPIIU-
HEBL A.

2.19.2. lan TpeyroiabHuk ABC co ctopoHamu AB =14, BC =8 u meau-
a”oli BM =9.

a) Jlokaxkure, 4TO TpeyroabHUK ABC paBHOOEPEHHBIN.

6) HaiiguTe BpIcOTY TpeyronbHuKa ABC, IpOBEEHHYIO U3 BEPIINHEL B.

2.20.1. Ha cropoHax AC u BC tpeyronbHuka ABC BHe TpPEyroJbHUKA
noctpoeHs! kBazapaTtbl ACDE u BFKC. Touka M — cepeAyiHa CTOPOHBI AB.

a) Jokaxure, yTro CM = %DK .



3azauy Ha [0Ka3aTeIbCTBO M BHIYMCIEHNE 21

6) Haiizure paccTOAHHUA OT TOYKM M ZO IIEHTPOB KBaJpaToOB, €CIU
AC=6,BC=10u LACB=30°.

2.20.2. Ha cropoHax AC u BC TpeyronbHuka ABC BHe TpeyroJlbHUKa
noctpoeHs! kBazpatsel ACDE u BFKC. Touka L — cepenuHa oTrpeska DK.

a) Jokaxure, uro CL = %AB.

6) HatizuTe paccTosiHUE MEXAY IIEHTpaMU KBaZIpaToB, eciiu AC = 2«/5,
BC=3v6u ZACB=60°.

2.21.1. B tpanenuu ABCD ocHoBanua BC u AD oTHocATcA Kak 1:2.
[Tycts K — cepeauHa auaronanu AC. Ilpamada DK niepecekaeT cTOpoHy AB
B TOuKe L.

a) JokaxwuTe, uto AL =2BL.

6) HatiguTe riomazp 4eTeIpéxyroabHrka BCKL, eciu IUIOIaAb Tpare-
uuu ABCD pasHa 9.

2.21.2. B tpanenuu ABCD ocHoBanua BC u AD orHOcATCA Kak 1: 3.
[lycte M — cepeanna 60koBOM cTOpoHbI CD. Ilpsmas AM mepecekaer
auaroHanb BD B Touke P.

a) Jokaxure, yto BP: PD =4:3.

6) HailiguTe miomazp 4yeThIpéxyronbHuKa BCMP, eciu TUomaab Tpa-
nenuu ABCD paBHa 56.

2.22.1. Meauannl AA,, BB, u CC; TpeyronsHuka ABC mepecekarTca
B Touke M. M3BecTtHO, uTo AC =3MB.

a) Jlokaxxkure, 4TO TpeyroibHUK ABC NpAMOYTOJTBHBIH.

6) Haiizute cymmy kBazpaToB Meguad AA; u CCy, ecmu AC = 30.

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

a) Jlokaxkure, 4TO TpeyroibHUK ABC NpAMOYTOJTbHBIH.

6) Haiizute cymmy kBazpaToB Meguad AA; u CCy, ecmu AC =12.

2.23.1. Meauana AM u Bbicotra CH paBHOOEPEHHOTO TPEYTOMbHUKA
ABC (AB=BC) nepecekatorcs B Touke K. M3BecTHO, uTo CK =5, KH=1.

a) Jlokaxxute, uto AH :BH=1:4.

6) HaiizuTte miomazs Tpeyroibauka ABC.

2.23.2. Meguana GA u BbicoTa HB OCTPOYTOIBHOTO paBHOOEAPEHHOTO
TpeyronpbHUKa FGH (FG = FH) nepecekatorcs B Touke C. VI3BecTHO, 4TO
FG=20, CH=10.

a) Jokaxwure, yto tg LAGF = %

6) HatizuTte mwioniazp Tpeyroibuuka FGH.
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2.24.1. B TpeyronbHuKe ABC 6uccekTpuca BE u meanana AD neprieH-
JAUKY/IADHBL.

a) Jokaxure, uro CE =2AE.

6) HaiiguTe cropoHs! TpeyronbHuka ABC, ecnu BE = AD =8.

2.24.2. B TpeyronbHuKe ABC cTopoHa AB BABOe 60sblite cTOpOHBI AC.
a) Jlokaxxure, 4To Meguana CM meprneHAuKY/sipHa 6uccekTpuce AK.
6) Haiigute cropony BC, ectt AC=5, AK =4.
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Peltenue 3aayu 3 U3 AUAarHOCTUIECKOMH pabOTHI

3. B BBIYKJIOM 4eThIp€xyronabHuKe ABCD OoTpe3ky, CoeNHAIIINE ce-
PEeAVHBI IPOTUBOIIONIOXKHBIX CTOPOH, ITepeceKaroTcs oz yriaoM 60°, a ux
JJIMHBI OTHOCATCA Kak 1:3. YeMy paBHa MeHbIIad AuUaroHaab YeThIPEX-
yronbuuka ABCD, ecu 6671bI1as paBHa v/ 39?

Omsem: /21.

PemeHue. CepefUHBI CTOPOH JIIOOOI'0 YETHIPEXYTONBHUKA SABJIS-
I0TCA BepIIMHAMU IIapajuleJlorpaMMa, CTOPOHBI KOTOPOI'O IMapasiielbHEL
JVaroHaJIsAM 4eTBIpEXYTOJbHUKA U COOTBETCTBEHHO PAaBHBI MX IIOJIOBU-

A

HaM. O603HaYNM Uepe3 X U 3X MOJOBHHBI UaroHasel mapauiesorpaMma.
[TockonbKy yron Mexzay HUMHU paBeH 60°, To IO TeopeMe KOCHHYCOB
KBaJpaThl CTOPOH IapajulesiorpaMMa paBHEI

2 49x? =3x2 = 7x%, x24+9x?+3x% = 13x%
[TockonbKy 60sblas guaroHaab YeTBIPEXYTONbHUKA paBHA v 39, 667b-

masg CTOpOHa MapauliejiorpaMMa paBHaA —“39, T.e. 13x2 = 37?, OTKyZa

2
V3 V21
X = 7 Toma MeEHbIIIadA CTOPOHA IIapasuiejiorpaMMa paBHa X v 7 = T
CJIe,Z[OBaTeJIbHO, MeHbIIIad AWaroHajylb JaHHOI'O lIeTI:vIpéXYI"OJIbHI/IKa paB-
Ha v 21. <

ok ok

JUJ1s1 pelieHs 3a1a4 3TOTO pasziesia Hy»KHO 3HAaThb CBOHCTBA U IPU3HAKU
[apajuiesiorpaMMa, TeOpeMy O CpefHel JMHUU TPEYTOJbHUKA, TEOPEMY
0 MeJiaHax TPeyroJbHUKa (MeANaHbl TPEYTONbHUKA IIePeceKaroTCs B Of-
HOM TOUKe U JeJIATCA €0 B OTHOWIEHUU 2 : 1, cuMTas OT BEPUIMHEI Tpe-
VTOJIbHUKA), a TAKXKE CJIEAYIONINE BaKHbIE GaKTHL.

Teopema. Cymma keadpamos OudzoHanell NApawLes02pamMMad pasHd
cymme K8adpamos gcex €20 CIMOpPOH.
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JokaszaTtenbcTBso. Ilyctb AC u BD — fuaroHanau napajuieno-
rpamma ABCD. Ilo Teopeme KOCHUHYCOB M3 TpeyroabHUKOB ABD u ACD
HaXOZAUM, YTO

BD? = AB?>+ AD? —2AB- AD cos /BAD,

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

Teopema. CepeduHbl CMOPOH 106020 UEMBIPEXY2ZONbHUKA ABISIHOMCS
8epUIUHAMU NAPALIEN02PAMMA.

JoxasaTteabcTBoO. Ilyctb M, N, K, L —cepeavHbsl CTOPOH
cooTBeTCcTBEHHO AB, BC, CD, AD uyeTbipéxyronbHuka ABCD. IToCcKONBKY

MN — cpenuaa nuHuA TpeyroabHuka ABC, To MN = %AC u MN || AC.
AHajorMYHO JOKaxeM, 4To KL = %AC u KL || AC. 3uauut, MN =KL un

A L D

MN || KL. CnegoBaTenbHO, YeTHIPEXYTONbHUK MNKL — mapajuiesiorpaMm.
Teopema foka3zaHa. O
IIpuMmep 1. B BBIIYKJIOM YeTHIPEXYTOIbHUKE OTPE3KU, COCAUHAIOIINE
CepeAVHBI TPOTHUBOMOIOXKHBIX CTOPOH, PaBHBI COOTBETCTBEHHO a U b U Te-
pecekatoTcs oz yrioM 60°. HalfiuTte guaroHamy 4eThIpEXYTONbHUKA.

Omeem: v/ a®+b?+ab, \/a?+b? — ab.

Pe m e H u e. CepeJMHBI CTOPOH JIF06OT0 YeTHIPEXYTOMbLHUKA ABJIAIOT-
s BepIIMHAMH IIapa/ulellorpaMMa. B aHHOM ciydae JuaroHajIu Iapai-
JlelorpaMMa paBHEI a U b, a yron Mexay HuMu paBeH 60°.
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CTopoHBI apaJuiesorpaMMa HakliéM II0 TeopeMe KOCHHYCOB:

az+b2+ab, Va2 +b2—ab.

CJIeﬂOBaTeJIbHO, AWaroHa/Iv JaHHOI'O Y€ThIPEXYTOJIbHUKA PaBHbBI

Vva+b%2+ab u v a2+b%—ab. <

IIpumep 2. B BeiyxkyioM 4eTeblpé€xyronbHuke ABCD anuHa oTpeska,
coefuHAKIIEro cepeAuHsl cTopoH AB u CD, pasHa 1. Ilpamele BC u AD
IepHneHANKYAApHbL. HaliiuTe AMWHY OTpe3Ka, COeMHAINIIEro cepelrHbI
auaroHaneu AC u BD.

Omegem: 1.

Pemenue. Ilyctb M u N —cepeayHbl CTODOH COOTBETCTBEHHO
AB u CD detpipéxyronbHuka ABCD, a P u Q — cepeUHEl ero Auaro-
Hanelt (coorBercTBeHHO AC u BD). Torma MP — cpefnsia NUHUA Tpe-
yronbHUKa ABC, a QN — cpenHaa avHuA TpeyroabHuka DBC. [ToaTomy

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

3Ha4uT, 4eThIpEXyroabHUK MPNQ — mapauienorpaMmm. Ero cocepnue
cTopoHbEl MP 1 MQ COOTBETCTBEHHO MapaslieiabHbl NpsaMbeiM BC u AD,
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nmoatomy MP L MQ. CiefoBaTeibHO, YETBIPEXYTOMbHUK MPNQ — npsimo-
YrOJNbHUK. /IuaroHasu NpsaMOYyroJbHUKA paBHEL, I03ToMy PQ=MN=1. <

IMpumep 3. BepIuHBEI OZHOTO NapasuiesiorpaMma jiexaT 0 OZHOM Ha
CTOpOHax Apyroro. JlokaxuTe, YTO ILEHTPHl ITapa/jeJorpaMMOB COBIIA-
JAIOT.

JoxasaTenabcTBo. Ilycts Bepunnel K, L, M u N napasieno-
rpamMma KLMN JjexaT COOTBETCTBEHHO Ha cTopoHax AB, BC, CD u AD
napanenorpamMmma ABCD, a guaroHanb LN mepBoOro mapasiejaorpaMma
repecekaeTca ¢ guarotHanbio AC BToporo B Touke O.

B L | C

A ’ N D

TpeyronpHuku CLM 1 ANK paBHEI II0 CTOPOHE U NPWIEXKAIIUM K Hel
yrinam, moaroMy CL = AN. Toraa TpeyroabHuku COL u AON Takke paBHBI
II0 CTOPOHE U IpuieXxanuM K Hell yrinam, 3HauuT, CO = AO u LO =ON.
Takum ob6pasom, Touka O — obmias cepeArHa AuaroHaay LN mapasieno-
rpamma KLMN wu auaronanmu AC mapasutenorpamma ABCD, T.e. O — 06-
U LEeHTP 3TUX MapajuieIorpaMMOB, YTO U TpeboBaloch foKa3aTb. U

IloarorosuTebHBIE 3a4a4U

3.1. PaccrosiHMe MeXJy cepefuHaM{ B3aUMHO IepIIeHJUKY/IAPHBIX
xopZ AC u BC HekoTopoil okpyxHoctu paBHO 10. Haiizute aumamerp
OKPY>KHOCTH.

3.2. [luaroHasnp mapajulejorpaMma JeuT ero yroa Ha yacta B 30°
1 45°. HalizyTe OTHOLIEHNE CTOPOH IapasliesiorpaMMa.

3.3. Bepmeel M u N kBagpata KLMN jexaT Ha TUNoTeHy3e AB nps-
MoyTonbHOro TpeyronbHuka ABC (N mexzay B u M), a BepumuHbl K 1 L —
Ha katetax BC u AC cooTBeTCTBEHHO. M3BecTHO, uTo AM =a u BN =b.
HatizuTe mwiomazp KBajgpara.

3.4. Cropona BC mapasutenorpamma ABCD BaBoe 60JIbIlle CTOPOHBI
AB. bucceKTpHUCH yIJI0B A 1 B nepecekaroT npAaMyto CD B Toukax M u N,
npuuém MN = 12. HaliiuTe CTOPOHEI TapajuieiorpaMma.
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3.5. HaiiziuTe paccTOsIHUE OT LIeHTpa poMba 10 er0 CTOPOHBI, €CJIU OCT-
pEIii yron pomba paBeH 30°, a cTOpoHA paBHa 4.

3.6. B ueTrpéxyrompHrke ABCD usBecTHH! yriibl: ZDAB=90°, ZDBC=
=90°. Kpome Toro, DB =a, DC =b. HaiiguTe paccTosiHie MeX/y IleHTpa-
MM JIBYX OKPY>KHOCTeM, o[Ha 13 KOTOPHIX IIPOXOAUT Uepe3 Touku D, A, B,
a Apyrasa —4depes3 Touku B, C, D.

3.7. Ha ctopoHax AB u CD npamoyronbHuka ABCD B3ATBHI TOYKU K
u M Ttak, uto AKCM — pomb. Jlmaronanp AC obpasyeT co CTOpPOHOH AB
yron 30°. Halizute ctopoHy poMb6a, ecy HaubosbInasi CTOPOHA MPSMO-
yronbHUKa ABCD pasHa 3.

TpeHupoBOYHbBIE 3aa49U

3.8. B TpeyronbHUK, ABE U3 TPEX CTOPOH KOTOPOTo paBHH 9 u 15, BIiu-
CaH IapajuleJlorpaMM TakK, YTO OJJHA U3 ero CTOPOH, paBHad 6, JIEXKUT Ha
TpeTbell CTOpOHe TpeyroJbHUKA, a JuaroHaiu llapajulejorpaMma napai-
JIeJIbHBL IBYM JaHHBIM CTOPOHaM TpeyrosnbHuka. Haiizure apyryro cropo-
Hy NapajjejorpamMMa U TPETbIO CTOPOHY TPEYTONbHUKA.

3.9. CropoHHI mapauiesorpaMMa paBHbl a U b (a # b). Hatiaute aua-
TOHAJIN YeTHIPEXYTOMbHUKA, 06PAa30BaHHOIO TlepecevyeHUs MU GUCCEKTPHC
VIJIOB Tapasiiesiorpamma.

3.10. OTpe3ku, coeAVHAIINE CEPeAVHBl TPOTUBOIONIOXKHBIX CTOPOH
BBIIIYKJIOTO YeTBIPEXYTONIbHUKA, B3aUMHO MEPIEeHAUKYIAPHBl U PaBHBL 2
u 7. HaiizuTe mnomagp 4eThIPEXYTOMbHUKA.

3.11. OTpesku, coefUHAIONME CEPeANHbI TPOTHUBOIOIOXKHBIX CTOPOH
BBHIITYKJIOTO 9eTHIPEXYTONBbHUKA, PaBHEI MexXAy coboil. HalizuTe miomazp
YeTBIPEXYTOJbHUKA, €CJIU ero AUaroHaay paBHBL 8 u 12.

3.12. [laH BBITYKJIBIN YeTHIPEXYTONBHUK, JUaroHaIl KOTOPOTO MepIeH-
JVIKYJSIDHBI ¥ paBHEL a U b. HalizuTe muomaap 4eThIpEXYTOMbHUKA C Bep-
IIMHAMU B CEPeAVHAX CTOPOH JaHHOTIO.

3.13. [luaroHanu Tpamnenuyu B3aWUMHO IEPIEHAUKYIADHEBL, a CpeAHAA
JIMHUA paBHA 5. HalizuTe oTpe3ok, coeJUHAIOMINM cepeIMHEl OCHOBaHUH.

3.14. lnaroHasu BHITYKJIOTO YeTHIPEXYTONBHUKA PaBHHI a U b, a oTpes-
KU, COeUHAIONINE CepeZlHbl IPOTUBOIIONIOXXHEIX CTOPOH, PaBHBI MEX/Y
cobotii. HaliuTe IwIonaib 4eTHIPEXYTONBHIKA.

3.15. /luaroHasu BBIYKJIOTO YETHIPEXYTONBHUKA PAaBHBI ¢ 1 d U Iie-
pecekaroTcs 1oz yrioM 45°. Haliiute oTpe3Kky, COeANHSIONINE CEPEUHEI
IIPOTUBOIIOIOXXHBIX CTOPOH YeTHIPEXYTOIbHUKA.
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3.16. B ueTwipéxyronbHuke ABCD auaronanu AC u BD oTHocATCA Kak
1:4, a yron Mexzay HUMH paBeH 60°. YeMy paBeH 60IbLINI U3 OTPE3KOB,
COeVHAIOIINX CepeZVHbI IIPOTHUBOIIONIOKHBIX CTOPOH YeThIPEXYTONbHUKA
ABCD, eci MeHbIIHI paBeH v/26?

3.17. OKpy>XHOCTb, IOCTPOEHHAsA Ha CTOpoHe AD mapasuiesorpaMma
ABCD kak Ha AyaMeTpe, [IPOXOAUT Yepe3 BEPIINHY B U cepejJHy CTOPOHEL
BC. HaiizuTe yruisl mapasienorpaMmma.

3.18. 13 BepmnHbL A TpeyronbHuka ABC OIlyleHbl IepIeHANKYIAPLI
AM u AP Ha GucceKTpUCH BHEITHUX yIIoB B u C. V3BecTHO, 4TO mepH-
MeTp TpeyroiabHuka ABC paseH 10. Haiizute PM.

3.19. IIpsamas umeeT c napasuienorpaMmom ABCD efWHCTBEHHYIO 00-
myto Touky B. BepuuHbl A u C yzazeHsl OT 3TOM IPAMOM Ha PacCTOAHUS,
paBHble a U1 b. Ha kakoe paccTosHue yzgajgeHa OT 3TOH HMPSAMOM BepIIH-
Ha D?

3.20. 'unoTeHy3a MPsAMOYTOJIBHOT'O TPEYT'OMbHUKA CIYKUT CTOPOHOU
KBaJpaTa, pacloJoKeHHOr0 BHe TpeyroibHuKa. HaliziuTe paccTodaHue oT
BEPIINHBI IPAMOTO yIJIa TPEYTOJIbHUKA A0 IIeHTpa KBazparta, €C/Id KaTeThbl
TpEeyroJbHUKA PaBHHI a U b.

3.21. B BRIIyKJIOM 4YeThIpExyroibHuke ABCD oTpe30K, CoeMHAIINN
cepeUHBI AUaroHalel, paBeH OTpPe3Ky, COeJUHAIIEeMYy CepeJuHbI CTO-
poH AD u BC. HatizuTe yrosi, o6pa3oBaHHBIN MPOJOIKEHUSIMU CTOPOH AB
u CD.

3.22. JlaH napasuiesiorpaMm O CTOpOHaMHU 1 ¥ 2 ¥ OCTPBIM yriiom 60°.
Ha aByx ero npoTHBOIIONIOKHBIX CTOPOHAX KaK Ha OCHOBAHUAX IIOCTPOEHBI
BHe IapajuiejiorpaMMma paBHOOeZpeHHbIe TPEYTONbHUKYU ¢ yriamu 120°
pu BepumHax. HalifuTe paccTosaHue MeXAy STUMU BepLIMHAMU.

3.23. YetslpéxyronbHUK ABCD, fuaroHanu KOTOPOTO B3aWMHO IIep-
IIeHJVKYJIAPHBI, BIMCaH B OKPYXXHOCTb ¢ eHTpoM O. Haiizure paccros-
Hue oT Touku O 0 CTOpOHHL AB, ecny usBecTtHo, 4to CD =8.

3.24% Touku M, K, N u L — cepeAVIHbBI CTOPOH COOTBeTCTBeHHO AB, BC,
CD u DE naruyronbHuka ABCDE, P u Q — cepeauHsl oTpe3koB MN u KL
cooTBeTCTBEHHO. M3BecTHO, yTo PQ = 1. Haligure cTropony AE.

3azlayu Ha [J0Ka3aTeJbCTBO U BbIYHCJIEHUE

3.25.1. YetslpéxyronbHUK ABCD BNMCaH B OKPYKHOCTB C LieHTpoM O.
JluaroHany 4eThIpEXYToNbHUKA NIePIIEHAVKYIAPHEL, IepeceKarTca B TOY-
ke P, ommnyHo# oT O, U He mpoxoaaT yepe3 Touky O. Touku M u N —
cepeanHbl fuaroHaneiit AC u BD cOOTBETCTBEHHO.

a) Jokaxwure, uTo npAMasa OP MpoxoAUT yepes3 cepeuHy oTpe3ka MN.
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6) Haiigure twiomazap yeTsipéxyroabHuka OMPN, eciu AC = BD, a
MN =10.

3.25.2. YeTrpéxyronpHUK ABCD BIKCaH B OKPY>KHOCTH C LieHTpoM O.
JlvaroHanu 4eThIPEXYTONbHUKA PaBHBI U IepIeHAUKY/IAPHBI, Ilepeceka-
10TCA B Touke P, oTmyHo oT O, U He mpoxofAT dyepe3 Touky O. Touku M
u N — cepeaunsbl fuaronaneit AC u BD cooTBeTCTBEHHO.

a) Jlokaxkure, 4TO 4eThIpéxyronbHUK OMPN — KBazpar.

6) HatizuTe miomiaZib 3TOTO KBaJparta, e€CJIU Paguyc OKPYXHOCTH pa-
BeH 13 u AC=BD =24.

3.26.1. [lan yeTbIpéxyronbHUK ABCD.

a) Jlokaxxute, yto orpe3ku LN u KM, coeauHAOIINE CepeJHBI ero
IIPOTUBOTOIOXKHBIX CTOPOH, JIeJIAT APYT ApyTra MOIoIaM.

6) HatiguTe miomazps 4yeThIpéxyrombHuKa ABCD, ecnu LM = 33,
KM =6+/3, ZKML = 60°.

3.26.2. [lan yeThIpéxyTronbHUK ABCD.

a) Jokaxure, yto orpe3ku LN u KM, coeauHAmOImIME CepeJVHBI ero
TIPOTUBOTIONIOXKHBIX CTOPOH, JIEJIAT APYT APYyTa MOMOTIaM.

6) Haiigure 1utomaab deThipéxyronbiauka ABCD, eciu KL =6, KM =
=4+/3, ZMKL =30°.

3.27.1. B mapasesorpamMMe JeXaT ABE OKPYKHOCTH, KacarolUecsd
ZpyT Apyra 1 Tp€X CTOPOH IapajulejiorpaMMa Kaxzaas.

a) JlokakuTe, 4TO OZHA U3 CTOPOH lTapaJlieJiorpaMMa BUHA U3 IleHTpa
OJJHOM U3 OKPYKHOCTeH IOz IIPAMBIM yTJIOM.

6) Haiigure mwiomazpr mapaiiesorpaMMa, eClId paguyc OZHOM U3
OKPY>KHOCTeH paBeH 2, a OZWH U3 OTPe3KOB CTOPOHHI TapasiesorpamMmma
OT BEPILHHBI 0 TOYKU KacaHUsA C OLHOMN U3 OKPYKHOCTell paBeH 4.

3.27.2. B napasienorpamMmme ABCD, ofHa U3 CTOPOH KOTOPOT'O BABOE
GoJblIle APYTOM, JIeXaT BE OKPYKHOCTH, Kacarollyuecs APYT ApyTa U TPEX
CTOPOH NapajiesorpamMMma Kaxzas.

a) JlokaxxuTe, 4TO IpAMas, IPOXOJAlasa yepe3 BepLUInHy A apasieno-
rpaMMa ¥ IeHTp OmKaliieil K Heil OKPY>KHOCTH, AEJUT MOTI0IaM CTOPO-
Hy BC.

6) HatizuTe mioniap mapajeaorpamMmma, eciau AC = 44/5.

3.28.1. OTpe3ok, coeauHAIOMUN BepminHy A pomba ABCD c cepenu-
HOM cTopoHH! BC, paBeH cTopoHe poMba.

a) JTJoKkaXKuTe, 4TO BBICOTA poMba, TpoBeAEHHAA U3 BEPIIUHBI C, AETUT
cTopoHy AD Ha OTpe3KH, OJUH U3 KOTOPHIX BTPOe GOJIbIIE APYTOTO.

6) HaitauTe auaronans AC pomb6a, ecii cTopoHa pomba pasHa v/ 6.
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3.28.2. [luaronanu napasunenorpamm ABCD mnepecekaroTca B Touke O.

a) [Jlokaxure, 4TO mpsAMasi, IPOXoAsdliasn Yepe3 BeplIuHy B u cepeau-
Hy orpeska OC, aesut cTopoHy CD Ha OTpesKH, OAUH U3 KOTOPLIX BABOE
6oJIbIlle APYTOTO.

6) ITycts ABCD — pom6 ¢ auaroHansamu BD =18, AC = 48. Haiigure
JUTMHY OTPe3Ka 3TOH MPSIMOMN, 3aKII0YEHHOTO BHYTpU poMba.

3.29.1. OKpy>XHOCTB, IOCTPOEHHAA Ha CTOpOHe AD napasuiesorpaMma
ABCD xak Ha fuaMeTpe, IPOXOJUT Yepe3 TOUKY llepecedeHns JuaroHanei
napasuiesorpaMmma.

a) Jokaxwure, ytro ABCD — pomb.

6) OTa OKPY)XHOCTb IlepeceKaeT CTOPOHYy AB B Touke M, mpuuém
AM : MB=2:1. Hayizute auarosanb AC, ecau AD = V6.

3.29.2. Ha cropone AD pomba ABCD kak Ha AuaMeTpe IOCTPOeHa
OKPY>KHOCTb.

a) JlJokaxuTe, YTO OHA IIPOXOAUT Yepe3 TOUKY IlepecedeHus JuaroHa-
Jel pomba.

6) DTa OKPY>KHOCTb IlepeceKkaeT cTopoHy AB B cepenune M. Haiigure
CM, ecnu AD =24/7.

3.30.1. B tpeyrombuuke ABC mpoBefeHbl 6uccekTpuchl AA; u CCy,
TOYKU K U M — OCHOBaHUA IIEPIEHAUKY/IAPOB, OIYIEHHBIX U3 TOYKU B
Ha npsaMmsle AA; u CC;.

a) Joxkaxute, uto MK || AC.

6) Hatigute mwiomazab TpeyroabHuka KBM, eciu AC = 10, BC =6,
AB=S8.

3.30.2. B tpeyrompbuuke ABC c yriom 120° mpu BepuivHe A MpoBe-
ZeHbl buccekTpuckl BB; u CC;, P u Q — OCHOBaHUsA TNEPIEHAUKYISIPOB,
OIyILIeHHBIX U3 TOYKU A Ha npamele BB, u CC;.

a) Jokaxkute, uTro ZPAQ =30°.

6) HatiguTe miomaZib YacTy TpeyroibHuka ABC, 3aKII0YEHHON MEXKIY
aygyamu AP u AQ, ecniu AP =6, AQ=8.

3.31.1. B paBHOGeApeHHOM TpeyroiabHUKe ABC ¢ yriom 120° pu Bep-
muHe A mpoBefieHa 6uccekTprca BD. B TpeyronpbHuK ABC BIMCaH Ips-
MmoyronbHuK DEFH Tak, uto cropoHa HF nexxut Ha oTpeske BC, a BepIlu-
Ha E — Ha orpeske AB.

a) Jlokaxxute, yro FH =2DH.

6) HatizuTe mwiomaas npsamoyronbanka DEFH, eciu AB =4.

3.31.2. B paBHOGEJpEHHOM MPSIMOYTOJIBHOM TpeyronbHuke ABC ¢ Ipsi-
MBIM YIJIOM TIpY BepliuHe B npoBeieHa 6uccekTpuca AK. B TpeyroabHUK
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ABC BriucaH npamMoyroabHuk KLMN Tak, 4To cTopoHa MN JIeXXUT Ha OT-
peske AC, a BepminHa L — Ha oTpeske AB.

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

6) Haiiaute mioniazs npsamoyroaburka KLMN, eciu AB=1.

3.32.1. [lan napannenorpamm ABCD. OKpy:KHOCTH, BIICaHHBIE B Tpe-
yronbHUKU ABD u BDC, kacatoTca guaroHasv BD B Toukax M u N co-
OTBEeTCTBEHHO. OKPY>XHOCTH, BIIMCaHHBIE B TpeyroibHuku ABC u ADC,
KacaroTcs auarodHaau AC B Toukax K 1 L cOOTBETCTBEHHO.

a) Jokaxure, uro MKNL — npsAAMOYTO/NbHUK.

6) HalizuTe miomazs 3TOro HMPAMOYT'OJIbHUKA, €CJIU HU3BECTHO, YTO
BC — AB =4, a yrom Mexay AuaroHaiaaMu mapasuienorpamma ABCD
paBeH 30°.

3.32.2. [lan npamoyronbHUK ABCD. OKpy:KHOCTH, BIIMCaHHBIE B Tpe-
yronbHUKU ABD u BDC, kacatoTca guaroHasv BD B Toukax M u N co-
OTBEeTCTBeHHO. OKPY>XHOCTH, BIIMCaHHBIE B TpeyroibHuku ABC u ADC,
KacaroTcs auarodHaau AC B Toukax K 1 L cCOOTBETCTBEHHO.

a) Jokaxwure, 4T0 MKNL — NpsSIMOYTOIbHUK, TOAOOHBIN HCXOZHOMY.

6) Hatigute K0apPUITMEHT M0A06MA, ECIU KOCUHYC YIJIa MEXIY AUaro-

7
HaJIAMU UCXOAHOTI'O IIPAMOYTOJIbHHKA paBE€H g .
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Peurenvie 3ajayv 4 U3 AUATHOCTUYECKOM pabOThI

4. HatizuTe TUIOIIA/(b TPAMELUK ¢ OCHOBAaHUAMU 18 u 13 1 6OKOBBIMU
cTopoHamu 3 U 4.
Omsem: 37,2.

P e e H ue. Yepes BepminHy C MeHbIIIEr0 OCHOBaHUA BC Tpamnenuu
ABCD (BC =13, AD =18, AB=4, CD = 3) npoBeJéM IIpsAMyI0, lapaj-
JIebHYI0 60KOBOM cTOpOHE AB, 0 mepeceyeHus ¢ OCHOBaHUeM AD B ToY-
ke K. TornraCK=AB=4,DK=AD—-AK=AD—-BC=18-13=5,CD=3.

B 13 C

/ ) N
-

A 13 K 5 D

Tpeyronbauk KCD mpsAMOyToIbHbIH, Tak kKak KD? = CD? + CK?. Ero BhIcoO-

3-4_ 12
Ta, OMyIIeHHAad Ha TMIIOTeHy3y, paBHa —— = —. ClIe710BaTeNbHO,

5
18+13 12
SABCD = T : ? = 37,2 <

* ok K

HpI/I PEUIEHNHN 3a4a4 Ha Tpall€lUI0 BO MHOI'MX CiIy4YadaX IIOJIE3HBI JO-
IIOJIHUTEJ/IbHBIE IIOCTPOEHNA, CBA3AHHBIE C IIapa/lJIEJIbHBIM IIEPEHOCOM 60-
KOBOH CTOPOHBI WIX AWaroHaJINu.

IMpumep 1. HaliauTe miomazp Tpaneluu, JuaroHaau KOTOPOi paBHbI
7 u 8, a ocHoBaHuA — 3 U 6.
Omeem: 12+/5.

Pemen ue. Yepes BepminHy C MeHbIIEro OCHoBaHuA BC Tpanenuu
ABCD (BC=3, AD =6, BD =8, AC =7) npoBeziéM IIpAMYyI0, Ilapajiesb-

B 3 C
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Hyto AuaroHanu BD, no nepeceuenus c npsimoii AD B Touke K. Haiiném
CTOPOHHI TpeyronbHuKa ACK:

AC=7, CK=BD=8  AK=AD+DK=AD+BC=6+4+3=09.
[To popmyine 'epona

SAACK: V 12'5‘4' =6'2\/§=12\/§,

a Tak kak TpeyroabHUKU CDK u ABC paBHOBEJIVKH, IIOIydaeM

SABCD = SAACK == 12\/§ <

[Tpu pelieHWM 3aJa4, CBI3aHHBIX C pagHObeOpeHHOU Tpamennen, Kpo-
Me OOIIEN3BECTHBIX CBOMCTB M IPHU3HAKOB (YIVIBI IPU OCHOBAaHUU PaBHBL,
JarOHAaU PaBHBI M 06Pa3yioT PaBHbIE YIVIBI C OCHOBAHUEM U T. /I.) MHOT/A
MI0/I€3HO IPUMEHUTD CJIEAYIOIIEE CBONCTBO: MPOEKIUSA GOKOBOM CTOPOHBI
paBHOGEPEHHOM Tpalelnyuy Ha OCHOBaHYE PaBHA IOMYPa3HOCTH OCHOBA-
HUM, a IPOEKIUA JUaroHalyu — IOIYCyMME.

ITpumep 2. Tpanerusa ABCD c ocHoBanuamu AD u BC (AD > BC)
BIIMCAaHA B OKPYKHOCTb C IleHTpoM O. M3BecTHO, uTo sin ZAOB = %,
a cpeZHAA JIMHUA Tpallelluy paBHa a. HaliznuTe BBICOTYy Tpanenuu.

Omsem: 3a win %a.

PemneHue. Tpanenua ABCD BIucaHa B OKPY>KHOCTb, IIO3TOMY OHa
paBHOGeapeHHas. O6o3HaunM LAOB = a. [Tockonbky AOB — IleHTpasb-
HBIN yTOJI OKPY>XHOCTU, a ADB — BIIMCaHHBIH,

_1 _a
ZADB = 2AAOB =5
AD+BC
2
IIPSIMOYTOJIBHOT'O TpeyroabHUKa BHD paBeH cpefHel JUHUN Tpalelyu.

CnepoBatenbHO, BH =DH tg % =atg %.

[Iycte BH — BrIcOTa Tpaneuuu. Torma DH = , T.e. kateT DH

. 3
Ilo YCJIOBHIO 3aJa4M SIn d = g, IIO3TOMY

cosa=1V1—sin’a = 1—(

w1 w
—
[ %}

I
[G1 RN

Win

cosa:—\/l—sinza:—%.
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\w
— O

A D
Torza
3
ta & — sina 5 _ 1
g2_1+cosot_1 4 3
+_
5
15051
3
a__ sina _ 5 _
%832 = T+cosa 1_4 =3.
5
CiiefoBaTeNbHO, BD:atg%:%a wiu BD = 3a. <

OTMeTHM ellé OZJHO BaXXHOe CBOMCTBO TpalleliuH.

VHorza aTy TeopeMy HasblBalOT 3aMeuaTeJbHBIM CBOMCTBOM Tpale-
LIUU.

Teopema. Touka nepeceueHus OuazoHaseil 060l mpaneyuu, mouka
nepeceueHust NPoOONceHUL OOKOBbIX CMOPOH U cepeduHbl OCHOBAHUIL Jie-
Jam Ha o0Hol npsmotl.

JokxasaTteanbcTBo. Ilycte auaroHamu AC u BD Ttpanenuu
ABCD mepecekaloTcsa B Touke P, a mpogomxkeHus OOKOBBIX CTOpOH AB
u CD — B Touke Q.

B M C

e

2\
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UYepes cepeauHy M ocHoBaHuA BC U TOYKy P mpoBeAéM IpAMYIO.
[Iycte oHa mepecekaeT ocHoBaHue AD B Touke N. Torja TpeyroibHUK
BMP nopo6eH TpeyronbHuky DNP, a TpeyronbHUK CMP — TpeyFOJleHKy

ANP, npuyéM B 060UX Cirydasx koddpUIHEeHT mogobus paBeH W 3Ha-
BM _ MP _ CM BM-AN _
9T, 8 = o = AN & TaK Kak BM =CM, to DN = M =AN, T.e.

N — cepeauHa ocHoBauusi AD. CiefoBaTenbHO, OTPE30K, COEANHAIOIINHT
cepeZiHbl OCHOBAHUU Tpamenuy, IPOXOAUT Yepe3 TOUYKY IepecedeHUs
JAuaroHasen.

Q

A N D

AHaJIOrMYHO JOKaXeM, 4TO IIpsAMasd, IPoBeAEHHAA Yyepe3 CepeJuHEI OC-
HOBaHUH Tpaleluy, IPOXOAUT Yepes TOUKY IlepecedeHns Q MpoJoKeHUH
OOKOBBEIX CTOPOH. CiieloBaTeNbHO, TOUKM P, Q U cepesuHBl OCHOBAHMM
TpameIny JIe)XXaT Ha OZHOU MIPSMOM, YTO U TpeboBaIOCh 10Ka3aTh. O

IloaroroBuTebHBIE 3aa4U

4.1. HatizuTte mioljajp Tpanelyy, napaiiejbHble CTOPOHBl KOTOPOH
paBHHL 16 u 44, a HenapaenbHble — 17 1 25.

4.2. HatiguTe 1wiomaZp Tpanenuu ¢ ocHoBaHuaMu 11 u 4 u AnaroHa-
qamu 9 u 12.

4.3. B paBHOOeZpeHHOU Tpamelu OCHOBaHUs paBHHI 40 u 24, a eé
JViaroHajIu B3aMMHO IeplleHAuKYAApHEL. HaligyTe wiomazap Tpanenuu.

4.4. luaroHanu paBHOOeAPEeHHOH Tpalely epueHAuKy/IIpHeL. Haii-
JUTe IUIOIIAAb Tpalelnuu, eciy e€ cpeJHAA IUHNA paBHa 5.

4.5. Tpaneuua c ocHoBaHuAMU 14 u 40 BIucaHa B OKPY>KHOCTb paju-
yca 25. HaliziuTe BEICOTY Tpalelnuu.
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4.6. lmaroHanb paBHOOeApeHHOU Tpamenuu paBHa 10 u obpasyer
yros 60° c ocHOBaHUEM Tpanenuu. Haliziute cpeAHIO0 JIUHUIO TPATeUU.

4.7. OKpy>XHOCTb C IleHTpoM O BIKCaHa B Tpameluio ¢ 60KOBOH CTO-
poHo# AB. Haiiaute yron AOB.

4.8. MeHbIas 60KOBasi CTOPOHA IPSMOYTOJIBHOM Tpalenuy paBHa 3,
a 66mpiras obpasyet yron 30° ¢ ofHUM W3 OCHOBaHWH. Haiizure 3TO OC-
HOBaHUe, eC/IY Ha HEM JIE)XUT TOYKa IlepecedeHus OUCCeKTPUC YIVIOB IIPU
ZAPyroM OCHOBaHUM.

4.9. OcHoBaHuA Tpamnenuu paBHH 1 U 6, a guaroHamu— 3 u 5. Iloz
KaKUM YIJIOM BUJHBI OCHOBAHUA U3 TOYKU IlepeceyeHus AuaroHanei?

4.10. OcHoBaHus Tpamneluu paBHbl a 1 b (a > b). HatizuTe AnvHy OT-
pe3Ka, COeIUHSAIONIEro cepeNHbI ANaroHaJIe TparennH.

4.11. OcHOBaHUs paBHOOEIPEHHOM Tpameluy paBHel a u b (a > b), ocT-
PpBIii yron paBeH 45°. HalizuTe mwromazb Tpamemy.

TpeHI/IPOBO'-IHBIe 3ajadyu

4.12. B tpaneuuu ABCD yrinel A u D nipu ocHoBaHuu AD cOOTBET-
cTBeHHO paBHHI 60° 1 90°. Touka N JeXWUT Ha OCHOBaHWU BC, npHuIém
BN :BC =2:3. Touka M nexut Ha ocHoBaHuu AD, nmpamaa MN mnapai-
JeibHa HOKOBOM CTOPOHE AB U IeUT IUIOLIa/b Tpanenuy nomoiaam. Hati-
aute AB: BC.

4.13. [nouaAb paBHOOEAPEHHO TpaNelii, OMMUCAHHOM OKOJIO OKPYX-
HOCTH, paBHa S. HaiifuTe cpeHIO0 JIMHUIO TpaIleluy, eCIN OCTPHIN yros
IIpH €€ OCHOBaHUU pPaBeH Q.

4.14. OKpy>KHOCTb, BIMICAHHASA B TPaIellnio, KacaeTcs OAHOM U3 HOKO-
BBIX CTOPOH B TOYKe, JeNslel e€é Ha OTpe3KH, paBHBIE a u b. Haiizure
pazuyc OKpy>KHOCTH.

4.15. B npAMOYToJbHYIO Tpallelluio BIIKMCAaHA OKPY>XHOCThb pazuyca R.

. .. 4
Havizgure cTOpOHSBI Tpamnenuu, eciyu €€ MeHblIee OCHOBAHUE PAaBHO §R.

4.16. BoxoBas CTOpOHA paBHOOeZPEHHOU Tpareliuy paBHa d, CpeJH:AA
JMuHUA paBHa b, a ymisl mpu 6osbiieM ocHOoBaHUU paBHEI 30°. Hatizure
pazuyc OKPYy>KHOCTH, OITMCAHHON OKOJIO TPalelyi.

4.17. OcHOBaHUA Tpanenyy paBHE 4 U 16. HalizuTe paauycsl OKpyX-
HOCTel, BIMCAaHHOU B Tpalelyio U OIIMCAHHON OKOJIO He€, eCIi U3BECTHO,
YTO 3TU OKPYKHOCTH CYyII[ECTBYIOT.

4.18. OKpYyXHOCTb BITMCaHa B paBHOOEAPEHHYIO TpaIelnio C OCHOBA-
HUAMY a U b. HaliiuTe fraroHasb Tpamenuu.



TpeHVPOBOYHBIE 3aJa9K 37

4.19. M3BecTHO, YTO BBICOTA TpallelInu paBHa 15, a AuaroHaau Tpare-
uuu pasHel 17 u 113. YeMy paBHa IUIOIab Tpalelun?

4.20. bokOoBbIE€ CTOPOHBI TPAIELINU JIeXKAT Ha IepPIIeHAUKY/IAPHBIX IIPH-
MbIX. HailizuTte 1iomazp 4eThIpEXYyTrolbHUKA C BEPIIMHAMU B cepeJUHaX
JAVaroHasel u cepejiHaX OCHOBaHUH Tpareluu, eciii eé 60KOBbIe CTOPO-
HBI paBHBI a U b.

4.21. Hatizure auaroHanb 1 G0KOBYIO CTOPOHY paBHOOeZpeHHOM Tpa-
ey ¢ ocHoBaHUAMU 20 u 12, eci U3BECTHO, YTO LIEHTP €€ OIMCcaHHOU
OKPY’KHOCTH JIEXKUT Ha OOJbIIIEM OCHOBAaHUU.

4.22. Tpamenus c BEICOTOH h BImcaHa B OKPYXKHOCTb. BokoBas cTopo-
Ha Tpameluy BUJHA U3 LIEHTpa OKPYKHOCTHU oz ymioMm 120°. Haiigure
CpeZHIOI0 JIMHUIO TPalellnH.

4.23. Inomazap paBHOOeAPEHHOH Tpamenuu paBHa +/3. Yron Mexay
[AVaroHaJIbIo M OCHOBaHUeM Ha 20° 60sblIIe yIyia MeXY JUaroHaIbio U 60-
KOBOU cTOpoHOU. Halifute ocTphlil yroyn Tpamnelnuu, eciu eé JuaroHailb
pasHa 2.

4.24. BrcceKTpUCH TYIBIX YIVIOB IIPM OCHOBAHUM Tpalleluy Iepece-
KaloTCsA Ha ApyroM e€ ocHoBaHUU. HailizuTe cTOpOHBI Tpamenuu, eciu eé
BBICOTA paBHa 12, a /ytnHbI 6ucceKTpuc paBHBI 15 u 13.

4.25. YeTtslp€xyronbHUK ABCD BIKCaH B OKPY:KHOCTH C IeHTpoM O,
/BOA = /ZCOD = 60°. Tlepnienaukynsap BK, OIyIleHHbII M3 BepIIUHE B
Ha cTopoHy AD, paBeH 6; BC B Tpu pa3a MeHbllle AD. Haligure mwiomazap
TpeyronbHuka COD.

4.26. Jlana tpanenus ABCD c ocHoanuaMu AD =3+/39 u BC = +/39.
Kpowme Toro, gaHo, uto yron BAD paBen 30°, a yron ADC paBeH 60°. Yepes
TOYKy D TIpOXOAUT IpAMas, Aejdllasd TpPalelMio Ha JBe paBHOBEJIUKUE
¢burypsl. Hatiiute AgvHy OTpe3Ka 3TOH HPAMOM, HAXOJSMIErocsl BHYTPU
Tpanenunu.

4.27. OTpe30K, CoeANHAIOMMN cepeiUHbl OCHOBAaHUM Tparenuu, pa-
BeH 3. YIUIbl TpH 60JIbIIEM OCHOBAHUWU Tpamenuu paBHb 30° 1 60°. Haii-
JUTe BBICOTY TPalleluH.

4.28. B Tpanenuu ABCD u3BecTHB 60KOBble CTOPOHEL AB =27, CD =

=28, ocuoBanue BC =5 u cos ZBCD = —%

4.29. OcHoBaHue AB Tpanenuu ABCD BiaBoe Gosbiie ocHoBauus CD
Y BZABOe Oosblie 60KOBOU cTOpoHHI AD. /lmaronans AC paBHa d, a 60KoO-
Bas ctopoHa BC paBHa b. HaiifuTe 1ioiiaib Tpamneuy.

. HatiguTe guaronans AC.

4.30. Tpanenusa ABCD paszesneHa NpsAMOU, apaiiesbHOU e€ OCHOBaA-
HuaM AD u BC, Ha Be paBHOBeJUKYe Tpamnenuu. Haiigure oTpe3ok 3Toi
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MIPSIMOM, 3aKIIOUEHHBIN MeXAYy GOKOBBIMKM CTOPOHAMHU, €CI OCHOBAaHUS
Tparnenyy paBHHI a U b.

4.31. B tpameiuu ABCD (AD || BC) yron ADB B fiBa pa3a MeHbIIIE yT-
sna ACB. V3BecTHO, uyTo BC = AC =5 u AD = 6. HaliguTe mwiomazap Tpa-
[IEeLINH.

4.32. Jlana tpaneuus ABCD, auaroHaiu AC u BD xoropoli nepece-
KaIoTCA IOZ IPAMBIM VIJIOM, a IIPOZAO/KEHNA OOKOBBIX CTOPOH AB 1 DC
nmepecekatoTcs B Touke K moz yrinom 30°. MsBectHo, uto /BAC = ZCDB,
a IIomaAb Tpanenuy paBHa S. HaiauTte tiomazs Tpeyronbauka AKD.

4.33. OKpy>XHOCTb, IOCTPO€HHAas1 Ha ocHoBaHuM AD Tpanenuu ABCD
KaK Ha AWaMeTpe, IIPOXOJUT Yepe3 cepenHbI GOKOBBIX CTOpOH AB u CD
Tpaneuuu u KacaeTcd ocHoBaHuA BC. HaiifuTe ymibl Tpanenuu.

4.34. OKpy:KHOCTb, ITIOCTPOEHHAA Ha ocHoBaHUM BC Tpaneuuu ABCD
KaK Ha JuaMeTpe, IIPOXOAUT depe3 cepeluHbl AuaroHaneit AC u BD Tpa-
Melluy U KacaeTcs ocHoBaHuA AD. HaliguTe yIibl Tpaneumu.

4.35. Jluaronans BD Tpameuuu ABCD paBHa m, a 60KOBas CTOPO-
Ha AD pasHa n. Haiizute ocHoBaHue CD, ecii U3BECTHO, YTO OCHOBAaHUE,
JVaroHanab U 60KOBas CTOPOHA Tpallel[iH, BHIXOAAIINE U3 BepUIMHEL C,
PaBHBI MEX/y COOOM.

4.36% /lana paBHOGeZpeHHas Tparenys, B KOTOPYIO BIIMCAHA OKPYX-
HOCTb Y OKOJIO KOTOPOH OIlMcaHa OKPY>KHOCTb. OTHOLIIEHHE BBICOTHI Tpa-

TIEeNNHY K PAZIyCy OMMUCAHHON OKPY>KHOCTH PABHO \/g . Hatizure yruet Tpa-
MeLnu.

4.37% Ha 60koBbIX cTopoHax AB u CD Tpanenuu ABCD B3SIThI TOYKU
P u Q coorBetcTBeHHO, mpuuéM AP : PB=2:3. OTpe3ok PQ pa3buBaer
TpaIenuio Ha YacTH, OJHA U3 KOTOPHIX I10 IUIOIIAZAU BTPOe OOJIbIIE JPYTOH.
HaiiguTe otHomtenue CQ : QD, eciu AD = 2BC.

4.38* OKo0I0 OKPY>XHOCTH oItrcaHa Tpanenus ABCD, 60KkoBas CTOPOHA
AB mepneHUKy/IApDHA OCHOBaHUAM, M — TOYKa IlepeceuyeHUs AuaroHa-
seit Tpaneruu. [Inomaze TpeyroabHuka CMD paBHa S. Haiigute paguyc
OKPY>KHOCTH.

3azlayu Ha [J0Ka3aTeJbCTBO U BbIYHCJIEHUE

4.39.1. OxpyKHOCTS ¢ leHTpoM O BIKCaHA B paBHOOEJPEHHYIO Tpale-
o ABCD ¢ 60KOBO#M cTOopoHOM AB.

a) JlokaxxuTte, 4TO TpeyroibHUK AOB NpAMOYTOIbHBIN.

6) HaiiguTe mwiomazs Tpamneluu, ecIu paguyc OKPYKHOCTH paBeH 2, a
TOYKA KaCaHUs JeJIUT OOKOBYIO CTOPOHY Tpallellny B OTHOIIeHuH 1 : 4.
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4.39.2. OKpy:KHOCTb ¢ LeHTpoM O BIHCAaHA B paBHOOEAPEHHYIO Tpa-
nenuro ABCD c 60koBo# ctopoHO# AB. ITpsambie AO u BC nepeceKaroTcst
B Touke E.

a) Jlokaxwure, uro O — cepeauHa AE.

6) Haiizure paguyc okpyxHOCTH, eciu AB =30, BO =3+/10.

4.40.1. Yepes BepmnHy B Tpaneuuu ABCD c ocHoBanuamu AD u BC
IIpoBeZieHa IpsAMasd, apaienbHada guarosany AC. IlycTs saTa npamas Ie-
pecekaeTcs ¢ IPOoAoKeHneM ocHoBaHUuA AD B Touke E.

a) Jokaxwure, 4yTo TpeyroinbHUK DBE paBHOBesuK Tpanenuu ABCD.

6) HailiguTe miomazp Tpamenuy, AuaroHaayu KOTopoi paBHbl 10 u 24,
a cpefHAd TUHUA paBHa 13.

4.40.2. Yepes BepmnHy B Tpaneunu ABCD ¢ ocHoBaHuaMu AD u BC
IIpoBeZieHa IpsAMasd, apaienbHada guarosany AC. IlycTs saTa nmpamas Ie-
pecekaeTcs ¢ IPOoAOKeHNeM ocHoBaHUuA AD B Touke E.

a) lokaxxure, uro MeauaHa BK TpeyrombHuka DBE paBHa OTpE3KY,
COeJVHAIOIEMY cepeZIMHbl OCHOBaHUH Tpanelyu.

6) HatiguTe miomazp Tpamelnuu, eciu e€ AuaroHaau pasHbel 16 u 30,
a OTpe30K, COeNHAIONINI cepe/IlMHbl OCHOBAaHUM, paBeH 17.

4.41.1. bokoBas ctopoHa CD Tpaneuuu ABCD paBHa oCHOBaHUIO AD.

a) Jlokaxkure, uro CA — 6uccekrpuca yria BCD.

6) Ilpsmas, mpoxogamias depe3 BepunHy C mepreHAUKYIsIpHO CD,
mepecekaeT OOKOBYIO CTOpOHYy AB B Touke M. Haiigure oTHOIIEHUe
BM : AM, ectu AD=CD =2BC u ZADC =60°.

4.41.2. uaroHans AC tpanenuu ABCD c ocHoBaHuamu BC u AD aB-
nsieTcs1 buccekTpucoi yria BCD.

a) Jokaxure, uto AD =CD.

6) Ilpsamas, mpoxoAsmias yepe3 BeplIMHy D meprneHAUKYIApHO AC,
mepecekaeT OOKOBYIO CTOpOHY AB B Touke M. Haiigure oTHOIIEHUe
BM : AM, ecniu AD = 2BC.

4.42.1. Tlpamaa, mapasnenbHad ocHoBaHuAM BC um AD Tpamenuu
ABCD, nepecekaer 60koBble cTOpPOHBI AB u CD B Toukax M u N cOOT-
BeTCTBeHHO, a auaroHaau AC u BD —B Toukax K u L COOTBETCTBEHHO,
npu4éM Touka K sexxut mexay M u L.

a) Jlokaxxute, 4To MK =NL.

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

4.42.2. Tlpamaa, mapajulenbHad ocHoBaHUAM BC u AD Tpamenuu
ABCD, mepecekaeT 60k0oBble cTOpPOHBI AB u CD B Toukax M u N cOOT-
BeTCTBeHHO, a auaroHaau AC u BD —B Toukax K 1 L COOTBETCTBEHHO,
npu4éM Touka K sexxut mexay M u L.

a) Jlokaxxute, uto ML =KN.

6) Haiiante MN, ecii BC=2, AD=3u MK:KL:LN=3:1:3.
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4.43.1. B paBHOOeapeHHyt0 Tpamnenuo ABCD ¢ ocHoBanuamu AD u BC
BIIICaHa OKPY>XHOCTb, CH — BBICOTA Tpaleliu.

a) JlokaxxuTe, 4YTO LIEHTP OKPY>KHOCTH, BIIICAHHOU B TpaIlelyio, JIeKUT
Ha orpe3ke BH.

6) Haiigute auaroHanb AC, ey CpefHss JUHUA Tpaleluy paBHA
2v/7, a ZAOD =120°, rae O — IeHTp OKPY>XHOCTH, BIIMCAHHOM B Tparle-
uuio, a AD — bosbliiee oCHOBaHMHe.

4.43.2. B paBHOGeapeHHyto Tparmeluto ABCD c ocHoBanusamu AD u BC
BIIMICaHa OKPYXHOCTB ¢ LieHTpoM O, CH — BbICcOTa Tpamenuu.

a) Jlokaxkute, 4TO TpeyroabHUK ABH paBHOGEApEHHBIH.

6) Hatizure miomags TpeyrompHruka ACH, eciiu 60KoBas CTOpOHA Tpa-
menuu paBHa 2, ZBOC =60°, a BC — MeHblilee OCHOBaHHUE.

4.44.1. Touku L u N —cepeaunsl ocHoBaHuit BC u AD Tpamenuu
ABCD cooTBeTcTBEHHO, a Touku K u M — cepeauHsl fuaronaneit AC u
BD cootBeTcTBeHHO. VMi3BecTHO, uTo KM =LN.

a) JlokaxuTe, 9YTO CyMMa YIJIOB TP OJJHOM M3 OCHOBAHUM Tpamenuu
paBHa 90°.

6) HalizuTe BBICOTY Tpamleluy, €CJU IUIOUAAb YETBIPEXYTONbBHHUKA
KLMN paBHa 12, a pa3HOCTb OCHOBaHU Tpamnenuu pasHa 10.

4.44.2. Touku L u N — cepeZiUHBI OCHOBaHUH COOTBeTCTBEHHO BC u
AD Tpanenuu ABCD, a Touku K u M — cepeznunsbl suaronaneit AC u BD
COOTBETCTBEHHO. M3BecTHO, 4TO npsAMble AB 1 CD neprneHAuKYIApHEI.

a) Jlokaxkute, yto LN =KM.

6) HailiguTe BBICOTY Tpameluy, ecay IUIOMAAb YETHIPEXYTOMbHUKA
KLMN paBHa 60, a pa3HOCTh OCHOBaHMH Tpamneluu paBHa 26.

4.45.1. OKpy>KHOCTb, IPOXOAALIAsA Yepe3 BeplInHLL A, B 1 C Tpanenuu
ABCD c ocHoBanuaMU AD u BC, BTOPAYHO IlepecekaeT nNpAMyro AD B ToY-
ke M.

a) Jlokaxure, yTro AC =BM.

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

4.45.2. OKpy>XKHOCTB, IIPOXOAAIIAA Yyepe3 BepuHsl K, P, M Tpanenuu
KPMH c ocroBanuamu MP u KH, BTOpUYHO lNiepecekaeT npamyro KH
B TOuke E.

a) Jlokaxxute, yro ME =KP.

6) Haitqure KH, ectu MH =7+/2, PE=14 u /PEK =45°.

4.46.1. Jana Tpanenus, B KOTOPYIO MOXXHO BIIKCaTb OKPYXHOCTb U
OKOJIO KOTOPOH MOXKHO OIIMCaTh OKPY>KHOCTb.

a) JlokaXuTe, YTO MPOEKINA JUATOHAIM TOU Tpamelnuy Ha Oosbliee
OCHOBaHUE paBHA G0KOBOI CTOPOHE.
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6) Haiizure paccTossHME MEXAY LIEHTPAMHU BIMCAHHOW U OMMCAaHHOMN
OKPY>KHOCTeH, eC/I OCHOBAHUA Tpalelluy paBHHL 3 U 27.

4.46.2. [lana Tpanenus, B KOTOPYI0 MOXKHO BIIMCAaTb OKPYXXHOCTb U
OKOJIO KOTOPOM MOXXHO ONMCATh OKPY>KHOCTb.

a) JIoKaXuTe, 4TO MPOEKIHs ANArOHAIU 3TOU Tpaleluu Ha Oosbliee
OCHOBAHME PAaBHA TOJTyCyMMe OCHOBAaHUU.

6) HaiizuTe paccTossHME MEXAY IIEHTpaMHU BIIMCAHHOW U OMHUCAHHOMN
OKpYKHOCTeH, ec/M AuaroHaab Tpamenuu pasHa +/41, a 6o/bllee OCHO-
BaHUe paBHO 8.

4.47.1. lnaronans BD tpameruu ABCD (AD || BC) pa3buBaer eé Ha
[iBa paBHOOEAPEHHBIX TPEYTOMbHUKA C ocHOBaHuAMU AD u DC.

a) Jokaxwure, yTo 1y4 AC — 6uccekTpuca yria BAD.

6) Haiigure CD, ecim W3BEeCTHBI AUATOHAMU Tpamenuu: BD =5 u
AC=8.

4.47.2. B tpaneuuu ABCD (AD || BC) yron ADB B fBa pa3a MeHbIle
yria ACB u BC=AC.

a) Jlokaxxute, 4To TOYKU A, B 1 D jiexkaT Ha OKPY:KHOCTHU ¢ ieHTpoM C.

6) HatizuTte mwioniap Tpaneiyu, ecii BC=5 u AD =6.

4.48.1. OKpy>XHOCTB ¢ LJleHTpoM O; BIMCaHa B IIPAMOYTOJNIbHYIO Tpalle-
uuio ABCD c¢ npsAMBIM yIVIOM IIpU BepiinHe A. OKpy»KHOCTB € [IeHTpoM O,
KacaeTcsi Oosblneil 60KOBOW CTOPOHBI CD M NMPOAOKEHUH OCHOBAHUI
Tpalnenuu.

a) Jokaxwure, 40 O;CO,D — IpAMOYTOIBHUK.

6) HaiizuTe omazb 3TOTO IPIMOYTOMBHIKA, €CJIM TOYKA KacaHus M
BIIMCAaHHOU B TpalelyI0 OKPY>XHOCTH JieINT MeHblllee OCHOBaHUe Ha OT-
pe3ku BM =6 u CM =4.

4.48.2. OKpy>XHOCTb c IleHTpoM O; BIMCaHA B paBHOOEAPEHHYIO Tpa-
nenuio ABCD c ocHoBaHuAMU BC u AD. OKpyKXHOCTH ¢ LileHTpoM O, Kaca-
eTcst 60KOBOU cTOpoHBI CD Y MPOAOIKEHUM OCHOBAHUH TpalelHu.

a) Jokaxure, uto O;CO,D — IPAMOYTONBHUK.

6) HaiiguTe TWI0Iafb 3TOTO MIPSAMOYTOIbHUKA, ecii BC =6 u AD = 24.

4.49.1. B OKpy»XHOCTB BIIMCAHHI iBe Tpanenyu. OCHOBaHUA 1 OOKOBBIE
CTOPOHBI OZJHOM M3 HUX COOTBETCTBEHHO MapajllelbHbl OCHOBAHUAM U 60-
KOBBIM CTOPOHAaM /JpyToH.

a) JlokaxuTe, 4YTO AMArOHaJW OZHOU Tpalelly paBHBI JUAroHaJAM
ZIpyToii.

6) HalizuTe oTHOLIEHWE IUIOIAJEN STHUX TpaIeElUid, eCJIU U3BECTHO,
9TO GOKOBAs CTOPOHA OJHOM M3 HUX PaBHA PagUycy OKPYKHOCTH, a 60-
KOBas CTOpOHA Apyroi B Ba pa3a MeHbIIIe.
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4.49.2. Jlana tpaneuua ABCD c ocHoBanusamu AD u BC. Touku M u
N nexat Ha cropoHax AB u CD COOTBeTCTBEHHO, IpHUYEM OTpe3oK MN
IapajuiesieH OCHOBaHUAM Tpanenuu. /luaronanp AC nepecekaeT 3TOT OT-
pesok B Touke O. M3BecTHO, 4TO IUIOIaAu TpeyroabHUKoB AMO u CNO
PpaBHBI.

a) Joxkaxute, uto CM || AN.

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



§ 5. Kak HaXoAUTh BBICOTBI U OMCCEKTPUCHI
TpEeyrojbHUKa?

PeltteHue 3aa4u 5 U3 AUArHOCTHUYECKOI pabOThI

5. /IBe CTOPOHBI TPEYTONbHUKA PABHHEI 3 M 6, a YyTOJI MeX/y HUMU pa-
BeH 60°. HaiiziuTe 6UcCEKTPUCY TPEYTONbHUKA, IPOBEAEHHYIO U3 BEPIIHU-
HBI 3TOT'O YIJIA.

Omeem: 24/3.

Pem e Hue. [lyctb AD — 6uccekTpuca TpeyroibHuka ABC, B KOTO-
pom AB=6, AC=3, ZBAC=60°.

Ilepewlil cnocob. ObosHaunm AD = x. Torga

6-3-

N =

Saapc = AB-AC-sin60° =

C Zpyroli CTOPOHHI,

SAABC = SAABD+SAACD == %AB‘AD ‘Sin30°+ %AC'AD'SiHSOO ==

_le 1,15 1 _9
—26x2+23x2—4x.

U3 ypaBHeHUA %x = % HAXO¥M, 4TO X = 2+4/3. <
Bmopoti cnocob. 3aMeTuM, 9YTO TpeyroabHUK ABC MpsAMOYTonbHBIN. To-
ra TpeyroabHUK ACD Takke IpsIMOYTONbHBIHN, TpuyéM LCAD = 30°. Cre-

AOBAaTEJIbHO,

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

LR

BbICOTy NpAMOYTOJBHOIO TPEYTOAbHUKA, IPOBEAEHHYIO U3 BEPLIMHEI
IPSIMOTO yIJIa, YA0OHO HAaXOAUTh TaK: BEYUCIUTH ABYMA COCcO6aMU ILIO-
mazb TPeyrolbHUKA — KaK IOJOBUHY IIpOU3Be/leHUs KaTeToB U Kak IIo-
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JIOBMHY IIDOM3BeJleHHs I'MIIOTeHY3bl Ha HCKOMYIO BBICOTY — U 3aTeM U3
IIOTy4YEHHOT'O PABEHCTBA BBIPA3UTH 3TY BBICOTY. TakuM 00pa3oM, BHICOTA
IIPSIMOYTOJIBHOT'O TPEYTOAbHUKA, TPOBeJEHHAA U3 BePIIUHEL IPAMOTO yT-
JIa, paBHA IIPOM3Be/IEHUIO KaTETOB, eJIEHHOMY Ha I'MIIOTeHY3y.

BuccexTpucy TpeyrojabHHUKa TakKKe MOXHO HAaXOAUTb, BEIYUCIIAA pas-
HBIMU crioco6aMU IUIOIAZb TPEYTOMbHUKA.

IIpumep 1. KaTeTrl MpAMOYTrOJIBHOI'O TPEYTOJIbHUKA PaBHHL 15 U 8.
HatizuTe BBICOTY, ONyIIEHHYIO HA FUIIOTEHY3Y.

Omeem: %70
Pemenue. I'unoreHysa  TpeyroibHu- 8 15
Ka paBHa

V152482 =17.
15-8 _ 120
CriezioBaTeIbHO, MCKOMAs BBICOTA PABHA —J -~ = - .
BricoTy paBHOOGEAPEHHOI'O TPEYrOJbHUKA, OMYIIEHHYI0 Ha OOKOBYIO
CTOPOHY, TaKXKe yZ0OHO BBIYUC/IATH C IIOMOIIBIO TUIOMIAZEH.

<

IIpumep 2. /laH TpeyroJbHUK CO CTOPOHAaMHU d, b u b. HaiizuTe BbICO-
Ty, ONYIIEHHYIO Ha CTOPOHY, PaBHYIO b.

ay/ 4b? —a?
2b )
Pem e Hue. IlycTb d —ncKoMas BBICOTA,

h — BrICOTa, OmMyIIEHHAs HA OCHOBaHUE AaHHOTO
paBHOGepeHHOTO TPeYTroabHUKA. Torza b b

Omeem:

h
. \/bz_ (2) - Vb —a®
2 2 ’ d
C 0oZHO¥M CTOPOHBI, TUIOIIAAb TPEYTOMbHUKA PaB- L
Ha %ah, C ApyroH — %bd. U3 paBeHcTBa ah =bd % %
HaXOZUM, YTO
d_ah_a\/4b2—a2_b_a\/4b2—a2 4

b 2 2b

* ok ok

Tot >xe meTog, (MeToA IUIONIaJZiel) MOXXHO NMPUMEHUTDb U JJIs1 IIPOU3-
BOJIBHOT'O TPEYT'OJIbHHUKA.

ITpumep 3. [laH TpeyroabHUK co cTopoHamu 13, 14, 15. HatizuTte BbI-
COTY, IIPOBeJEHHYIO K OOJIBIIEN CTOpOHe.

Omeem: ‘%6
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PemeHue. Ilepsbiii cnocob. Ilyctb AH — yka3aHHast BbICOTa Tpe-
yronpHUKa ABC co ctoporamu BC =15, AC =14, AB=13. Ilo popmyre
l'epona

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

13 14

.
B X H 15-x Cc

C Apyroii CTOPOHBL, Saapc = %BC -AH, OTKyZa HaxXoAuM, 4YTO
_ 25xmc _ 2-84 _ 56
AH = BC — 15 © 5°
DTy 3aZ1a4y MOXKHO PEIINTh TaKXKe C IOMOIIbI0 TeopeMe! ITndaropa.

<

Bmopoti cnocob. ITockonbKy BC — HanbobIIas CTOpOHA TPEYTOMbHU-
ka ABC, To Touka H nexxut Ha cropoHe BC. O6o3nauum BH = x. Torza
CH =BC — BH =15 — x. B npaMmoyronsHeIx TpeyronbHukax AHB u AHC
nMeeM

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

U3 ypaBHeHus 169 — x2 =196 — (15 — x)? HaXoAuM, YTO X = % CrneznoBa-
TeJIbHO,

_ 2 ppr2 2 _ E)Z_ 65*-33% _
AH = v/ AB2 —BH? = /13 (5 = &5 -

32:98 _ 4:7-2 _ 56
25 5  5°

MO’KHO pellluTh 3Ty 3aZady, IPUMeHAA TeopeMy KOCHHYCOB.

Tpemuil cnoco6. Ilycte AH — yKa3aHHas BBICOTa TpeyroiabHUKa ABC
co cropoHamu BC =15, AC =14, AB=13. 1o TeopeMe KOCUHYCOB
225+169-196 _ 33

2-15-13 65’

a U3 IpAMOYT'OJIBHOI'O TpeyroibHUuKa ABH HaxoauMm, 4To

2
AH=ABsinZABC=13\/1—(%) =32 4

cos ZABC =
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Jia BRIYMCIIEHUS OUCCEKTPUCH TaKKe MOXKHO HCIOIb30BATh METO/,
IUIoLaie .

ITpumep 4. CTOPOHBI TPEYTOIbHUKA PABHEI d U b, a Yol MeXAy HUMU
paBeH y. HailiguTte 6UCCEKTPUCY TPEYTOMbHUKA, TPOBEAEHHYIO U3 BEPIIH-
HBI 3TOT'O yIVIa.

T
2ab cos 5

a+b
Pem e Hu e. [lycte S — momazp ZaHHOTO
TPEeyroJbHUKA, S; U S, — IUIOIA TPEyroyib-
HUKOB, Ha KOTODble yKa3aHHas OMCCEKTpUCa,
paBHas [, pa3buBaeT JaHHBIM TPEYTOMbHUK.
Torga S=S,+S,, win

Omsem:

PO O T SRR
2absm)f = 2a151n2+2blsm2,

o7 r_1 o7
WIN ab51n2c052—2(a+b)151n2.

Y
2
a+b

* ok ok

2ab cos

Y
TTockonpKy sin 5; OTIMYEH OT HYJIA, =

VHorza yao6HO IPUMEHUTh TeOpPeMYy KOCHHYCOB U CBOMCTBO OHCCEK-
TPUCHI TPEYTOJIbHUKA: OHUCCEKTpHICa TPEYTONbHUKA pa3bUBaeT ero CTopo-
Hy Ha OTPe3KH, IIPONOPLHUOHAIbHEIE ABYM APYTUM CTOPOHAM.

IIpumep 5. Brrumciure 6uccekTpucy TpeyronbHuka ABC, mpoBeaéH-
HYIO U3 BepIIuHHL A, ecniu BC=18, AC=15, AB=12.

Omeem: 10.

PemeHue. [lyctb AK — OuccekTpuca A
TpeyronbHuka ABC. Torza

€K _AC _15_ 5 12 15
BK AB 12 4
4 4
ITosTomy BK = §BC =3 18=8.
[Io TeopeMe KOCUHYCOB U3 TPEYTOJIbHUKA B 8 K 10 C
ABC HaxoguM, 4TO

/B = AB*+BC*—AC®> _ 144+324-225 _ 9
COS£5=""5a8.BC __ 2.12-.18 16

CrnezmoBaresbHO,

AK? = AB®>+BK?—2AB-BK cos /B = 144+64—108 = 100, AK = 10.
<



IToAroTOBUTEIbHBIE 3aJa4U 47

DTy XKe 33/ja9y MOXXHO PEIIUTh, UCTIONb3yA GOPMYITY A7 KBaspaTa Ouc-
CeKTPUCHI.

YrBep:xkaenue. Keadpam buccekmpucbl mpeyzonbHUKA pageH Npou3ae-
OeHUI0 CMOPOH, eé 3akouaroujux, 6e3 npousgedeHuss ompe3kos mpemoeil
CMOPOHbL, HA KOMOPble OHA pasdesieHa buccekmpucotl.

JokaszaTenbcTBo. [lycTb M — TouKa epecedeHns poAoKe-
Hus 6uccekTpuckl AK TpeyrombHuKa ABC ¢ OTMCAaHHON OKOJIO 3TOTO Tpe-
YTOJILHUKA OKPY:KHOCTBIO0. Torza TpeyronbHUK ACK mofo6€eH TpeyroabHU-
Ky AMB 1o asym yriaMm. IlosTomy

AK _ AC _ B
A = Ay B AK(AK+KM) = AB-AC,

AK?+ AK-KM = AB- AC.
A

M

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

(AK - KM =BK - KC no TeopeMe 0 IIpoU3BeleHUAX OTPE3KOB IlepeceKaro-
IIUXCA XOPZ), 9TO U TpebOoBaNIOCh AOKA3aTh. O

Bepuémca k npumepy 5. [IycTh yxe HalizeH oTpe3ok BK. Torma CK =
=BC —BK =18 —8=10. Ilo ¢opmyse ana kBagpaTa OUCCEKTPUCH Tpe-
YTONBbHUKA HAaXOAUM, 9TO

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

CrnemoBarenbHo, AK =10.

ITogroToBUTENILHBIE 3aJjaUH

5.1. KateT u runoreHysa npsAMOYIOJbHOIO TPEYyrOAbHUKA PaBHBL 12
u 20 cooTBeTCTBeHHO. HaliziuTe BEICOTY, IPOBEAEHHYIO U3 BepPIINHEI IIpsA-
MOTO yIJIa.
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5.2. HailizuTe BBICOTY IIPAMOYTOJIBHOI'O TPEYTOIbHUKA, OIyLeHHYIO Ha
TUIIOTEeHY3Y, €C/IM U3BECTHO, YTO OCHOBAHHE 3TOM BBICOTHI A€IUT IUIIOTe-
Hy3y Ha OTpe3Ky, paBHble 1 U 4.

5.3. BricoTa paBHOGEIPEHHOIO TPEYTOJbHUKA, OMyIleHHas Ha OOKO-
BYIO CTODOHY, pa3brBaeT eé Ha OTpe3KH, paBHBIE 2 U 1, cuMTasg OT Bep-
IIMHBI TPEYroibHUKa. HalizinTe 3Ty BEICOTY.

5.4. CropoHs! TpeyronabHUKa paBHeL 10, 17 u 21. HaliguTe BBICOTY Tpe-
YTOJIBHUKA, IPOBEEHHYIO 13 BepIIUHBI HanOOJBIIero yIa.

5.5. B Tpeyronbauke ABC usBecTHO, uTo AB=a, AC =b, ZBAC =120°.
HatizuTe 6uccekTpucy AM.

5.6. KaTeTsl IpsAMOYTOIBHOTO TPEYTONbHUKA paBHHL a u b. Haiigure
OGUCCEeKTPUCY TPEYTONbHIKA, IPOBEAEHHYIO U3 BEPUIMHEI IIPSIMOrO yIvIa.

5.7. B tpeyronpHuke ABC usBecTHO, 4yTo AB=8, AC=6, Z/BAC =60°.
HatizuTe 6uccexkTpucy AM.

5.8. HaiiguTe BBICOTY Tpamneluu, 00KOBbIE CTOPOHBI KOTOPOU PaBHEI 6
u 8, a OCHOBaHUA paBHH 4 u 14.

TpeHI/IPOBO'-IHBIe 3ajadyu

5.9. HaiizuTe BBICOTHL TPEeyTOJIbHUKA, €C/IN ero ILIONa/b paBHa S, a yr-
JIbI paBHBL &, 3 U ¥.

5.10. PaccTodanua oT Touku M, jexaiieil BHyTpU TpeyroabHuka ABC,
70 ero ctopoH AC u BC cooTBeTCTBEeHHO paBHH 2 U 4. HalizuTe paccros-
HUe OT Touku M zo nipsamoit AB, ecniu AB=10, BC=17, AC=21.

5.11. K okpy»XHOCTU pajuyca 7 IpoBeZleHbl jBe KacaTelbHble U3 OHON
TOYKHY, VJAJEHHOM OT LleHTpa Ha paccTosHue, paBHoe 25. Haiizute pac-
CTOAHWE MeX/y TOYKaMH KacaHUA.

5.12. Haiigure wiomaab paBHOOEIPEHHOTO TPEYTOMbHUKA, ECJIU BBICO-
Ta, OMyIlleHHasA Ha OCHOBaHUe, paBHa 10, a BBICOTa, OMyIleHHAas Ha 60KO-
BYIO CTOPOHY, paBHa 12.

5.13. Ha katete BC mIpAMOYroJbHOrO TpeyroibHuka ABC Kak Ha
AraMeTpe IOCTPOeHa OKPYKHOCTb, KOTOpas IlepeceKaeT TUIIOTeHysy AB
B Touke K. HaiizuTe mnomags TpeyronbHuka CKB, eciiu kaTeT BC paBeH a,
a kateT AC paBeH b.

5.14. Ha BricoTe CD, omyujeHHON K3 BepIIUHB! C IPAMOYIOJbHOTO
TpeyrosibHruKa ABC Ha rumnoreHysy AB, Kak Ha JuaMeTpe IIOCTPOeHa
OKDPY>XHOCTb, KOTOpada nepecekaeT kareT AC B Touke E, a karer BC
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B Touke F. Haiisute miomazap yeTbipéxyronbHuka CFDE, eciu kateT AC
paBeH b, a kateT BC paBeH d.

5.15. B paBHOOeIpEHHOM TPEYTOIbHUKE OCHOBAHHE U GOKOBasi CTOPO-
Ha paBHBI COOTBETCTBEHHO 5 u 20. HalizuTe 6MCCEKTPUCY TPEYTOIbHUKA,
NIpOBEEHHYIO U3 BEPIINHBI yIVIa IPX OCHOBAHUM.

5.16. B paBHOGeapeHHOM TpeyrombHUKe BCD ¢ ocHoBaHueM BD mpo-
BefeHa buccexkTpuca BE. N3BecTHo, uTto CE =c u DE =d. Hatiaute BE.

5.17. B tpeyronbHuke ABC Ha cTopoHe AC Kak Ha AuaMeTpe IOCTpPo-
€Ha OKPY>KHOCTb, KOTOpas IepecekaeT CTOPOHy AB B Touke M, a CTOPOHY
BC — B Touke N. M3BecTHO, uTOo AC =2, AB=3, AM : MB=2: 3. Haiigu-
Te AN.

5.18. B mpsamoyronbHOM TpeyronbHuKe ABC mpoBeseHa OucceKTpurca
CD u3 BepmuHbI npaMoro yria C. M3sBectHo, yto AD =m, BD =n. Hali-
JIATE BBICOTY, OINyIIEHHYIO U3 BepIIUHHI C.

5.19. B tpeyronbuuke ABC yron C paBeH 60°, a 6uccexktpuca CD pas-
Ha 5v/3. CTopons! AC u BC oTHocATcA Kak 5 : 2. HaiizuTe TaHreHc yria A
u ctopony BC.

5.20. B TpeyronbHuke ABC Ha cTtopoHax AB u BC oTMedeHbI TOYKU M
U N cooTBeTCTBeHHO, npuyéM BM = BN. Yepes Touky M npoBeZieHa Nps-
Mas, nepneHaukynapHad BC, a yepe3 Touky N — npsamasd, neprneHAuKy-
JApHada AB. DTU IipsMble IlepecekatoTca B Touke O. IIpogommkeHne oTpe3Ka
BO mnepecekaeT cTopoHy AC B Touke P u fgenut e€ Ha oTpe3ku AP =5
u PC =4. Haiigute BP, ecti ©3BeCTHO, 4TO BC =6.

5.21. OxpyxHOCTb KacaeTcsa cTOpoH AB u BC TpeyronbHuka ABC
B Toukax D u E cooTBeTcTBeHHO. HaliziuTe BpicOTY TpeyronbHuka ABC,
OIyIIEHHYIO U3 BeplIWHHI A, eciii AB=5, AC=2, aTouku A, D, E, C
JieXKaT Ha OJHON OKPY>KHOCTH.

5.22. B Tpeyronbauke ABC npoBezieHbl 6rccekTpuckl AE u CD. Hatigu-
Te AJIUHLL 0Tpe3KoB CD, CE, DE u pacCTOAHNE MEXAY LIEHTPaMU OKPY>KHO-

cTel, BIIMCAHHOMU B TPeyrolbHUK ABC U OIMCaHHOM OKOJIO TPEYroIbHUKA
ABC, ectu AC=2, BC=4, ZACB = arccos %

5.23. B tpeyronbHuke ABC oTHolleHUe cTOPOHHL BC k cTopoHe AC
paBHO 3, a ZACB = a. V13 BepmnHbl C TIPOBEJEHHI ABa JIy4a, Aeslye
yrosx ACB Ha Tpu paBHble yacTu. HailiuTe oTHOLIEHHE OTPe3KOB 3TUX JIy-

yel, 3aKIIOYEHHBIX BHYTPU TpeyronbHuka ABC.

5.24. Buccekrpuca CD yrna ACB npu ocHoBaHuHM BC paBHOOeapeH-
HoOro TpeyroiabHuka ABC senut cTopoHy AB Tak, uto AD = BC. HatizuTe
6uccektpucy CD u mwiomazs Tpeyronbuuka ABC, eciu BC =2.
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5.25% B tpeyronpHuke KLM npoBeseHa buccektpuca KP. OKpy)XKHOCTb,
BIIMCaHHaA B TpeyroabHUK KLP, kacaetca cTopoHsl KL B Touke Q, IpU4EM
LQ =a. Ha ctoponax KL u LM BbIOpaHbI TOUKH E 1 R COOTBETCTBEHHO TaK,
yTo npAMasa ER IMpoxoguT depe3 I[eHTP OKPY:KHOCTH, BIIMCAHHOU B Tpe-
yronbauk KLM. Hatigute anivHy GucceKTpuchl KP, ecu U3BECTHO, UTO
EL+ LR =D, a oTHoIeHHe IIomazei TpeyronbHuKoB KLP 1 ELR paBHO Q.

3ajayy Ha AOKa3aTeJbCTBO U BbIYHCIEHUE

5.26.1. B npamoyroiapHOM TpeyroabHUKe ABC U3 BepUIMHBI [IPAMOL0O
yria C nposeZieHsl MeauaHa CM u Beicota CH.

a) Jlokaxxute, uto 6uccektprca CL TpeyronbHuka ABC sIBiIIeTCS TaK-
ke OucceKTpucoi TpeyrombHuka CMH.

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

5.26.2. B npamoyrosbHOM TpeyroabHuKe KLM 13 BEPIIUHBI IPAMOLO
yria K npoBezieHs! BeicoTa KA, Meauana KB u 6uccektpuca KC.

a) Jlokaxure, uTro yroan BKC paBeH IOJIypasHOCTU OCTPHIX YIJIOB Tpe-
yronbHuKa KLM.

6) Haitaure LM, ectu KA =12, KC =4+/10.

5.27.1. Jlana tpanenua ABCD. buccektpuca ymia BAD mnepecekaer
npozpo/pkeHue ocHoBanud BC B Touke K.

a) Jlokaxkute, 4TO TpeyroabHUK ABK paBHOGEApEHHBIH.

6) Haiigure Ouccexktpucy BM Ttpeyrombamka ABK, eciu AD = 10,
BC=2,AB=CD=5.

5.27.2. Jlan TpeyronpHUK ABC, B KoTopoM AB =2AC, AK — ero 6uc-
cekTpuca. IIpamas, mpoxogaias yepes Touky B napasnenbHo AC, iepece-
kaetcd ¢ nmpamoii AK B Touke M.

a) JlokaxkuTe, 4TO TPEYTrOIbHUK ABM paBHOOEApEHHBIH.

6) Hatigute KM, eciui AB=4, AC=2u BC=3.

5.28.1. Mezauane! TpeyronbHuka ABC nepecekaroTca B Touke M.

a) Joxaxure, uto TpeyronbHUku AMB, AMC 1 BMC paBHOBEJIVKH.

6) V13BecTHO, 4TO TpeyroabHUK ABC psSIMOYTOJBHEIN, a Touka M yza-
JleHa OT KaTeToB Ha paccroanusa 3 u 4. HaiiauTe paccTosHue OT 3TO ToU-
KU /10 TUNOTEHY3BI.

5.28.2. Mexunannl AA;, BB; u CC; TpeyronsHuka ABC nepecekaroTcsa
B TOouke M.

a) JlokaxxuTe, 4TO 4eTHIpEXYToabHUK AB;MC, paBHOBEJUK TPeyrob-
Huky BMC.
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6) M3BecTHO, 4TO TpeyroabHUK ABC IpIMOYTONBHEIHN, a TOYKa M yzaa-
JIeHa OT TUIIOTEeHY3Bl U OT OZHOTO U3 KaTeTOB Ha paccTosaHuA 6 1 10 coort-
BeTCTBeHHO. HaliinTe paccTOsTHUE OT 3TOHM TOYKH /10 BTOPOT'O KaTeTa.

5.29.1. Jluaronanb AC npsmoyronbHuKa ABCD c nienTpoM O obpa3syeT
co cTopoHoii AB yron 30°. Touka E JI€XXUT BHE MPIMOYTOIbHUKA, IIPUIEM
/BEC=120°.

a) Jokaxwure, yto ZCBE = /COE.

6) Ipsamas OF mepecekaeT CTOPOHY AD IpsAMOYTOJbHUKA B TOUKe K.
Haiiaure EK, eciu BE =40 u CE = 24.

5.29.2. Jluaronans AC mpsamoyronbHuKa ABCD ¢ uentpom O obpasyeT
co cropoHoi BC yron 30°. BHe MpsAMOYTOIbHUKA MTOCTPOEH TPEYTOMbHUK
BKC c yriom 60° npu BepiuvHe K.

a) Jokaxwure, yTo KO — 6uccekrpuca yria BKC.

6) Haiizure amuHy oTpeska npsamoii KO, 3aKIIOYEHHOTO BHYTPH IIps-
MoyronbHuka ABCD, ecaiu BC=3 u CK =2BK.

5.30.1. OKpy>KHOCTB, IOCTPOEHHas Ha buccekTpuce BL paBHOGeApeH-
HOro TpeyroibHuKa ABC Kak Ha AuameTpe, epecekaeT ocHoBaHue BC B
Touke P. BOKOBasg CTOpOHA TPEYroNbHUKA BABOE OOJIBIIE €I'0 OCHOBAHUA.

a) Jlokaxxute, uytro BP =5CP.

6) ITycTh yKa3aHHast OKPY>KHOCTH ITepeceKaeT CTOpoHy AB B Touke M.

Hatigure BL, ecniu ML= g

5.30.2. OKpy>KHOCTb, TIOCTPOEHHAs Ha MeAuaHe BM paBHOGepeHHOTO
TpeyroibHUKa ABC Kak Ha JuaMeTpe, liepecekaeT ocHoBaHue BC B Tou-
ke K.

a) Jokaxure, yro BK =3CK.

6) IycTh yKazaHHasA OKPYKHOCTb TIepeceKaeT cTOpoHy AB B Touke N.
Haiinute AB, eciui BK =18 u BN =17.

5.31.1. Jlau TpeyronbHuk ABC co cropoHamMu AB=4, BC=6 u AC=8.

a) JlokaxxuTe, 4TO IIpAMas, IPOXOJAIIasa Yepe3 TOUKy IlepeceyeHns Me-
JViaH U LJeHTp BIMCAaHHOU OKPY:KHOCTH, IlapasieabHa cTopoHe BC.

6) HaiiguTe AmmHy 6MCCEKTPHUCH TpeyronbHUKa ABC, IpOBEAEHHOM U3
BEpIUUHEL A.

5.31.2. Jlan TpeyronbHUK ABC co cropoHamu AC =6, AB=10 u
BC=14.

a) JlokaxxuTe, 4TO IIpAMas, IPOXOAILasa Yepe3 TOUKy IlepeceyeHns Me-
JViaH U IeHTp BIMCAaHHON OKPY:KHOCTH, IapasiiejibHa cCTOpoHe AB.

6) Hatigute paccTosiHue OT BepIIUHbI C 0 3TOH IPAMOI.
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5.32.1. BricoTel, npoBeA€HHBIE U3 BepliMH A, B u C TpeyrojibHUKA
ABC, pasHabl 20, 15 1 12 COOTBETCTBEHHO.

a) JlokakuTte, 4TO TPEYTOIbHUK IPAMOYTONbHBIN.

6) Hatizure gnuHy GUCCEKTPUCH TPEYTOMbHUKA, TPOBEAEHHOM U3 BEP-
wuHH C.

5.32.2. BrIcoTHI, IpoBeJ€HHBIE U3 BepuinH A, B u C TpeyroibHUKa

6
ABC, paBHBI —, 3 1 6 COOTBETCTBEHHO.
PasiRl s

a) JIoKaXXuTe, 9YTO TPEYTONbHUK MPSIMOYTONbHBIN.
6) HaiiguTte AmuHy 6GUCCEKTPUCH TPEYTOIbHUKA, IIPOBEAEHHO U3 Bep-
IINUHBL A.

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

a) JlokaxxuTte, 4TO TpeyroabHUK ABC TIpAMOYTONbHBIMH.

6) Hatizute pymuHel BeicoTel CH, 6uccektpucel CL u meauansl CM, ec-
JI paZiiyCc OKPY>KHOCTHU, OIIMCAHHOM OKOJIO TpeyronbHuka ABC, paBeH R.

5.33.2. B tpeyronpauke KLM (KL # ML) 6uccexkTpuca LA ZenuT 1ormo-
JlaM yroJ MeXzy BbicoTou LB u meauanoii LC.

a) JlokaxxuTte, 4TO TpeyroabHUK KLM mpsSMOYyTONbHBIN.

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



§ 6. OTHOLIEHHE OTPE3KOB

Pertenue 3aa4yu 6 U3 JUAarHOCTUIECKOM PaGOTHI

6. Touku M u N — cepeZluHbI CTOPOH cooTBeTcTBeHHO BC u CD mapai-
nenorpamma ABCD. Otpesku AM u BN nepecekatores B Touke O. Hatizau-

T€ OTHOIIEHHE Mo
OA "

1
Omeem: 7

P e w e H u e. [IycTh npogomxennsa oTpe3koB BN u AD nepecekaroTca
B Touke E. O6o3uHaunm BM = CM =a. Torna AD =BC =2a.

B a M a C

A 2a D 2a E

Tpeyronbuuk DNE paBeH TpeyronbHUKy CNB 10 CTOpPOHE U IIpUjIexa-
MM K Hell ymiam, nostomy DE = BC = 2a. 3Ha4wur,

AE = AD +DE = 2a+2a = 4a.

TpeyronpHuK BOM mono6eH TpeyronbHUKy EOA, ciieZiloBaTeNbHO,

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

* ok ok

BOJBIIMHCTBO 33/]a4 3TOTO pa3zesa PeuraroTcs JU60 ¢ IOMOIIBIO TEO-
PEMBI O MMPOTIOPIMOHAIBHEIX OTpe3Kax (0000mEHHON TeopeMbl Paseca),
60 C MOMOINBIO ZIOMOTHUTEIBHOTO IOCTPOEHUs, KOTOpOe IPUBOJUT
K [BYM IIapaM IOZOOHBIX TPEYTrOIbHUKOB. PacCMOTPUM 3TO MOCTPOEHUE,
PEIINB CIEAYIONIYIO 33/1a4y.

IIpumep 1. [lan TpeyronbHuk ABC. Ha mpoao/mxkeHUun CTOpOHBI AC
3a Touky C B3gaTra Touka N, mpuuéM AC = 2CN. Touka M HaxoguTcA Ha
ctopoHe BC, npuuém BM : MC =1:3. B kakoM OTHolleHUH npamasa MN
JeJIUT CTOPOHY AB?

Omseem: 1:9, cunTad OT TOYKH B.
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Pemenue 1 Yepes Touky B npoBeséM NpAMyIo, NapalleJbHYIO
AC. Ilycte npamada MN nepecekaetT e€ B Touke T, a mpamyro AB — B Tou-
ke K.

1
Te9B
K M

A a C la N

O6o3Hauum AC =a. Torza CN = %a, AN = %a. V3 momo6ust Tpeyrosb-

HUKOB TBM u NCM (xoadduiiueHT mogobusi paBeH %) HaXOAMM, 4TO

_ley=1
TB = 3CN = 5%
a u3 nogobus tpeyronbHUKoB TBK u NAK —

BK_TB_1_(§G)_1 -
2%) = 9"

Pemenue 2. Yepes Touky C IpoBeJEM IPAMYIO, TapalIeNbHYIO
MN. IlycTb aTa nipamas u npamasa MN nepecekaroT CTOpoHY AB B TOYKax
P u K cootBeTcTBeHHO. [Tonoxxum AP = 6t. Torza 1o Teopeme O IIPOIIOp-

AK ~ AN T 8¢

t.B
3t M
6t /F
A C N
Kp _CN _1 —Llip—
1}131;1(0Ha];1]1\>411mxl OTpe3Kax ?_P =C = 3> O3TOMY KP= 2AP =3t, a Tak KakK
XKp—Mc 3T BK = §KP =t. CiezoBarTesbHO,

BK _ _BK _ _t _1 4
KA KpP+ AP 3t+6t 9

[Tprmep 1 MOXKHO JIETKO PEIIUTh C MOMOIIBI0 TeopeMbl MeHenas, HO
3Ta TeopeMa He BXOJUT B 00A3aTe/NbHYIO LIKOJBHYIO IIPOrpaMMy. 3ame-
TUM, 4TO TeopeMy MeHesnasa MOXXHO J0Ka3aTbh, UCIONb3ys TE K€ pacCyX-

AC€HUA, YTO U IIPpU pEIIEHUN p3306paHHoﬁ BEBIIIIE 3aa4u.
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IIpumep 2. Ha cropoHax AB u BC TpeyroibHuKa ABC pacrnoyoXeHbl
TOYku M 1 N cooTBeTCTBeHHO, npuuéM AM : MB=3:5, BN:NC=1:4.
[lpameie CM u AN mnepecekatoTca B Touke O. HaiiguTe oTHOLIEHUA
OA:ON uOM:0C.

Omsem: 3:4; 3:32.

Pe e H u e. [lepsvlii cnocob. Yepe3 TOUKy A IpOBeAEM MPAMYIO, Ta-
panenbHyto BC. [Tycte T — Touka eé mepecedenus ¢ npamoii MC. ITomo-
sxkuM BN =a, CN =4a.

U3 mopo6ust TpeyronbHUKOB AMT u BMC (koaddurimeHT %) HaXoUM,

qToO
AT = %BC - %(BN+NC) - %(a+4a) —3q,

a u3 nogobus tpeyroabHUKOB AOT u NOC nonydaem
OA AT _3a 3

ON ~ CN ~ 4a 4
3

A oM _ 3 <
Ha/JIOTUYHO HAaXOAWM, YTO oC = 32"

B

Bmopoti cnocob. Yepes Touky N MpOBeAEM MPSIMYIO, MapalIeNbHYIO
CM. IlycTh 5Ta mpsAMas IepecekaeT cTOpoHy AB B Touke P. I[Tonoxum

BP =b. Torza mmo TeopeMe 0 IIPOMOPIIMOHATBHBIX OTPE3KaX BP _BN _ 1,
PM NC 4
[IO3TOMY
PM = 4BP =4b, BM = BP+PM = 5b,
a Tak Kak BM _ > T0 MA =3b. CnesoBaTebHO
MA 3’ ’
OA _MA _3b_3
ON ~ PM =~ 4b 4
3
AHaJIOTUYHO HaXOAUM, YTO oC — 33 <
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VHoTZa TpU pellleHNH 3aZad Ha OTHOLIEHUE OTPE3KOB yZI0OHO IIpHUMe-
HUTH METO/, IUIOLIaeH.

IIpumep 3. Ha cropoHax AB, BC u AC tpeyronbHuka ABC B3ATHI CO-
oTBeTCcTBeHHO TOUYKU M, N u K Tak, uto AM : MB=2:3, AK:KC=2:1,
BN :NC=1:2. B xakoM oTHolIeHuU npamasa MK aeaut oTpe3ok AN?

Omeem: 6:7, cuuTasi OT TOYKH A.
Pem e H u e. [lyctb P — TOukKa nepecedeHus npamoii MK ¢ oTpe3kom

AN. O6Go3HAUM “b = x i Saapc=S. Torga

AN
BN 1 CN 2
Saasy = g S =35 Saaen = pg S =35,
AM AP 2 1 2
SAAMP: E.E'SAABN: ngS: EXS,
AK AP 2 .2 4
Saakp = ¢ AN Saacy = 37X 375 = 5XS,
_AM AK o2 2 o 4
Saamk = AB ' AC 5_5 3 5_155'
A
M
P
K
B N C
ITockonbKy Saanmx =Saamp +Saakp, TO
2 4 «_ 4
15xS+9xS— 155.
6 AP 6
OTcroza HaxoAWM, 4TO X=13- CrezoBarepHo, PN~ 7" <

IIpumep 4. [IMTUHBI CTOPOH TPEYTOIbHUKA DPAa3MYHBI U 0OPasyioT
apudMeTHUeCKy0 Nporpeccuio. JIOKQXUTe, YTO IpsAMasi, HTPOXOAAIIas
yepe3 TOYKy IlepecedeHUA MeJMaH U I[eHTP BIMCAHHON OKpPY>XHOCTH,
napasiesabHa OJHOMN M3 CTOPOH TPeyroJIbHHUKA.

JokaszaTenbcTBo. Ewum yucna obpasyroT apudpMeTHIECKYIO
MIPOTPECCHIO0, TO OJHO M3 HUX €CThb CpeJHee apuPpMeTHUYECKOE JBYX ApPY-
rux. Ilyctb O —1IIeHTp BIIMCAaHHOM OKPY)XHOCTH (TO4Yka IepecedyeHHus
a+b

6uccektpuc) TpeyroabHuka ABC, B koropom AC =b, BC=a, AB= 5
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Torga, mockonbky CQ — 6Hcce}<Tpnca TpeyroannKa ABC, nonyyaem
B
% = % Z, 3HauuT, BQ = 5 u AQ = 7, a Tak kak BO — bucceKTpuca
CO__ .a_
TpeyrosbHUKa BCQ, TO 0Q = 2 =2.
Cc
M
(0]
B AKX A
a b
2 2

C Apyroii cropoHsl, eciu K — cepeaniHa cTOpoHbI AB, a M — Touka Iie-

ecedeHUsI MeAuaH TpeyroabHuka ABC, TO —> oL} = 2. IloaToMm o _ M
p il peyr MK — Y 50 OQ MK’

3HauuT, OM || AB, 4TO 1 TPeGOBAIOCh JOKA3ATh. ([l

IloaroroBuTebHBIE 3aa4U

6.1. Ha meauane AM TpeyronbHuKa ABC B3dTa Touka K, nmpudém
AK : KM =1:3. HaiiiuTe oTHolLlleHUE, B KOTOPOM IpsAMasi, IIPOXOAsIIast
yepes3 Touky K mapasuienbHO cTopoHe AC, fieiuT cTopoHy BC.

6.2. Jlan tpeyronbHuk ABC. Ha npogomxeHuun cTopoHbl AC 3a TOY-
Ky C B3data Touka N, npuuéM CN = AC; Touka K — cepeiiHa CTOpOHHEI AB.
B xaxom oTHowenuu npamada KN genut ctopony BC?

6.3. Ha cropone BC TpeyronpbHuka ABC U Ha IPOAOLKEHUU CTOPO-
HBl AB 3a BepluinHy B pacrnionoxxeHsl TOUKU M U K COOTBETCTBEHHO, IIPU-
yéM BM : MC=4:5u BK: AB=1:5. [Ipamasa KM mnepecekaeT CTOPOHY
AC B Touke N. Hatizute otHoleHue CN : AN.

6.4. Ha croponax AB u AC TpeyronbHuka ABC paclonoXeHbl TOYKU
K un L, npnuém AK :KB=4:7 u AL:LC=3:2. Ilpamaa KL nepecekaeT
Ipozo/mKeHHe cTopoHbl BC B Touke M. HaliguTte oTHoueHue CM : BC.

6.5. Ha ctopoHax AB u BC napasnenorpamma ABCD pacnonoeHbl
Touku N u M cooTBeTcTBeHHO, npu4éM AN :NB=3:2, BM :MC=2:5.
[Tpameie AM u DN nepecekaiorTca B Touke O. Haiipure oTHOLIEHUA
OM:0Aun ON:O0OD.
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6.6. Ha cTopoHax AB u AC tpeyronbHuka ABC pacnoioKeHbl TOYKU
N 1 M cooTBeTcTBeHHO, ipu4éM AN : NB=3:2, AM : MC =4:5. Ilpa-
Mble BM u CN nepecekatorcs B Touke O. Haiizute oTHomenus OM : OB
u ON:0C.

6.7. B paBHOOezpeHHOM TpeyronbHuKe ABC (AB = BC) Ha cTopoHe BC
B3ATa To4Ka D Tak, yTo BD : DC =1 :4. B kakoM OTHOILIeHUU npAMaa AD
JEeJIUT BLICOTY BE TpeyronbHuka ABC, cuuTas OT BEPIIMHEBL B?

6.8. Ha mexguane AA; TpeyronbHuka ABC B3sTa Touka M, npudém
AM : MA;=1:3. B xakoMm oTHOILIeHUU npAMasa BM penut ctopony AC?

6.9. Touku A; u C; pacnonoxeHsl Ha cropoHax BC u AB TpeyroibHUKa
ABC. Otpesku AA; u CC, niepecekaroTca B Touke M. B KakoM OTHOIIeHUYU
npaMasa BM penut ctopony AC, ecnu AC,:C{B=2:3uBA;:A;C=1:2?

6.10. B Tpeyronpauke ABC usBecTHO, 4To0 AB =c¢, BC =a, AC =b.
B xaxoM OTHOIIeHUY LIeHTP BIIMCAHHON OKPYKHOCTU TPeyrolbHUKA AeIUT
6uccektpucy CD?

TpeHHUpPOBOYHBIE 3a4a4U

6.11. Ha cropone PQ tpeyronbHuka PQR B3siTa Touka N, a Ha CTOpOHe
PR —Touxa L, npuuém NQ = LR. Touka nepecedeHus oTpe3koB QL u NR
ZeuT oTpe3oK QL B OTHOLIEHWU m : n, cauTas oT Touku Q. Haiipute oT-
HoweHue PN : PR.

6.12. B TpeyrompHuke ABC 6uccektpuca AD genut cropoHy BC B 0T-
HowmeHuu BD : DC =2:1. B kakoM oTHolleHnu MezuaHa CE penut oty
OGUCCEKTPUCY?

6.13. Ha croponax AB, BC u AC TpeyrombHuka ABC B3fTBI COOT-
BeTcTBeHHO TOYkU K, L u M, npuuém AK : KB=2:3, BL:LC=1:2,
CM :MA=3:1. B xakoM oTHoLIeHuU OTpe30k KL Aenut orpe3ok BM?

6.14. B TpeyronbHuKe ABC, miomazab KOTOpOro paBHa 6, Ha CTOPOHe
AB B34Ta To4ka K, gendmias sTy CTOpoHy B oTHowmeHuu AK : BK =2: 3,
a Ha cTopoHe AC B3daTa Touka L, genaman AC B oTHoweHnu AL : LC=5:3.
Touka Q nmepecedyenus npameix CK u BL oTCTOUT OT npsAMoil AB Ha pac-
crosiuue 1,5. Hatizure cTtopoHy AB.

6.15. B Tpeyrosbauke ABC Ha ocHOBaHUU AC B3ATH TOUKU P U Q Tak,
uto AP < AQ.Ilpawmele BP u BQ penar MeguaHy AM Ha TpU paBHBIE YaCTU.
M3BecTHO, uTo PQ = 3. Hatizute AC.

6.16. Jlan Tpeyroapuuk ABC. VzBecTHO, yTo AB=4, AC=2 u BC =3.
Buccexrtpuca yria BAC nepecekaeT cTopoHy BC B Touke K. Ilpamas, mpo-
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XozAIasA 9Yepe3 TOUKY B mapaiensHo AC, lepecekaeT MpoJomKeHue 6uc-
cektpuchkl AK B Touke M. Haiizute KM.

6.17. OKOJI0 OKPY:KHOCTHU OIMCaHa paBHOOeApeHHas Tpamnenus ABCD.
Boxkosble cTopoHEI AB 1 CD KacarTcsa OKPY>KHOCTU B Toukax M u N, K —
cepeauHa AD. B xakom oTHoweHuu npaMmasa BK genut orpe3ok MN?

6.18. OK0J10 OKPYKHOCTHU OIHCaHa paBHOOeApeHHas Tpanenus ABCD.
BokoBasa cropoHa AB KacaeTcad OKPYKHOCTU B TOouke M, a OCHOBaHue
AD —B Touke N. Otpe3ku MN u AC mepeceKaroTcs B TOUKe P, mpudém
NP : PM = 2. Haiiaute otHomeHue AD : BC.

6.19. Bo BnucaHHOM 4eThIpéxyronbHuke ABCD 13BeCTHBI OTHOLIEHUA
AB:DC=1:2uBD:AC=2:3. Hatizute DA :BC.

6.20. B TpeyronpHuke ABC npoBezieHa BeicoTa AD. [Ipamble, ofHa U3
KOTOPBIX COIePKUT MeAuany BK, a BTopast — 6uccektpucy BE, Aenar aTy
BBICOTY Ha TPHU paBHBIX OoTpe3Ka. [3BecTHO, 4yTo AB =4. Halizute cTopo-
Hy AC.

6.21% TIpu KaKkOM OTHOILIIEHUY OCHOBAHUM Tpalelyu CyllecTBYeT Ipsi-
Masi, Ha KOTOPOH LIeCTb TOUEK MepeceyeHus ¢ JUaroHaIsIMu, OOKOBEIMU
CTOpPOHAMM U TPOJODKEHUAMU OCHOBAaHUU TpallelluM BBICEKAIOT IATh
PaBHBIX OTPE3KOB?

6.22% B Tpanenun ABCD c 60xkoBbIMU cTOpoHamMu AB=9 u CD =5
6uccexTpuca yrmia D nepecekaer 6ricceKTpuch yriioB A u C B Toukax M
1 N COOTBETCTBEHHO, a OucceKTpuca yria B mepecekaeT Te e ABe Ouc-
CeKTpucH B Toukax L u K, mpuuém Touka K jexxuT Ha ocHoBaHUU AD.

a) B xakom orHomleHum mnpsamas LN genuT cTopoHy AB, a mpamas
MK — ctopony BC?

6) Haiigute orHomrenurie MN : KL, eciu LM : KN =3:7.

6.23* 113 Touku A IpoBeZleHbl K OKPYKHOCTHU JiBe KacarenbHble (M u
N — Toukm KacaHUA) U CeKylasd, IIepeceKarolas 3Ty OKPY>KHOCTb B TOU-
kax B u C, a xopagy MN — B Touke P. V3BecTHO, uTo AB: BC =2: 3. Haii-
aute AP : PC.

3azlayu Ha J0Ka3aTeJbCTBO U BBIYHCJIEHUE

6.24.1. B napasienorpamMmme ABCD Touka M — cepeinHa CTOPOHHL AD,
P — Ttouka nepeceueHus oTpeska BM ¢ guaroHansio AC.

a) Jlokaxxute, yTo npsAMas DP npoxoguT yepes cepeiiHy CTOPOHEI AB.

6) BuccekTpuca yrna BAC mepecekaeT oTpe3ok BM B Touke Q. Haiigu-
Te oTHomeHue PM : BQ, eciu AB: AC=1:3.
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6.24.2. B napasnenorpaMmme ABCD Touyka P — cepeAniHa CTOPOHHI AB,
M — Touka nepecedeHus orpeska DP ¢ suaroHansio AC, a N — Todka 1e-
pecedyeHusa orpeska CP ¢ guaroHanbio BD.

a) Jlokaxkute, uro MN || CD.

6) BuccekTtpuca yria ADP nepecekaeT AuaroHanb AC B Touke Q. Haii-
aute otHonleHue AQ :QM, ecii AD :DP=1:3.

6.25.1. Ha xateTe BC IpsAMOYToJbHOI'O TpeyroiabHrka ABC ¢ IpAMBIM
yrioM nipu BepiinHe C u ¢ yioM 30° mpu BepuIuHe A BHE TPeyroIbHUKA
IIOCTPOEH PAaBHOCTOPOHHUI TpeyronbHUK BCD. Ilpamas AD mepecekaeT
ctopoHny BC B Touke K.

a) Jokaxure, yro CK : KB=1:2.

6) IIpsimas, nmpoxoasmasn yepe3 Touky K nepneHzaukymsapHo CD, mepe-
cekaeT runoreHy3y AB B Touke M. HaiizuTe oTHOmIeHUMEe AM : MB.

6.25.2. Ha runoreny3e AB npsiMoyroiabHOro TpeyroiabHuka ABC c yr-
som 30° mpu BepiIvHe B BHe TpPeYyTOJbHUKA MOCTPOEH PaBHOCTOPOHHUM
TpeyroibHUK ABD. Ilpamasa CD nepecekaeT runoTeHysy AB B Touke K.

a) Jlokaxurte, yTo AK : KB=1:2.

6) IMpsamas, mpoxoAAas yepe3 TOUKy K nepneHAuKyIsipHo AD, mepe-
cekaeT kaTteT BC B Touke M. Hatiaure otHoueHue CM : MB.

6.26.1. buccekTtpuca AD TpeyronbHuka ABC fenutT ero Meauany BM
ITOII0JIaM.

a) JIoKkaXuTe, 4TO IUIOIIAAb TpeyroibHIuKa ACD BBOe GOJbIIIe IUIOMmA-
AU TpeyronbHuka ABD.

6) B kakoM OTHoOIlleHUU MeAraHa BM aenut 6uccekTpucy AD?

6.26.2. Touka M sexxuT Ha cTropoHe BC TpeyroiabHuka ABC, npudém
CM : MB=1:2. buccekTtpuca CK nepneHgukyiasipHa npsamont AM.

a) Jokaxure, yTo IUIOWaAb TpeyroabHuKka ACK BTpoe MeHbIle IUIO-
mazau TpeyroiabHuka BCK.

6) B kakoM oTHomeHUu npsamas AM genut 6uccexktpucy CK?

6.27.1. Ha ocHoBaHusax AD u BC Tpaneuuu ABCD oTmedeHbl Touku M
U N COOTBETCTBEHHO, a Ha OOKOBBIX cTOpoHax AB 1 CD — Touku K u L co-
oTBeTCcTBeHHO. [Ipu atoM DM : AM =CN:BN=BK:AK=CL:LD=1:2.

a) Jlokaxxute, 4TO 4eThIPEXyronbHUK KMLN — Tpanenus.

6) N3sBecTHO, uTo AD = 3BC. B KaKOM OTHOILIIEHWHU AuaroHanb BD Tpa-
menuu ABCD genut 60KOBbIe CTOPOHHI Tpaneriuu KMLN?

6.27.2. Ha ocHoBanusax KN u LM Tpaneuuu KLMN oTMeueHBI TOYKU
A ¥ B COOTBETCTBEHHO, a Ha 60KOBBIX cTOpoHax KL u MN — touku C u D
cooTBeTCTBeHHO. IIpu sToM KA: AN =KC:CL=LB:BM=ND:DM=1:3.
a) Jlokaxxute, 4yTO 4eThIpEXyronbHUK ACBD — Tparenus.
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6) N3zBecTHO, uTOo KN = 2L M. B KakoM OTHOIIIEHWH AruaroHaab LN Tpa-
neuurt KLMN penuT 60KOBble CTOPOHHI Tpanenuu ACBD?

6.28.1. Ha croponax AD u BC napasnnenorpamma ABCD B3STHI COOT-
BeTCTBEHHO TOuku M u N, npuuém M — cepeguna AD, a BN :NC=1:3.

a) Jokaxkute, yto npsimble AN u AC JienaT oTpe3ok BM Ha Tpu paBHBIE
YacTH.

6) Hatizure 1uromazb YeTHIPEXYTONBHUKA, 06PA30BAaHHOTO Iepece-
yeHUAMU NpAMBIX AN, AC, BD u BC, ecnu IUIolaAb napasieaorpaMmma
ABCD pasHa 40.

6.28.2. Touku M u N — cepeZIMHLEI CTOPOH COOTBeTCTBEeHHO AB u CD
napasenorpamma ABCD.

a) Jlokaxwure, uro npsmble DM u BN genar auaroHanb AC Ha Tpu
paBHBIE YaCTH.

6) Haiizure riomazb 4YeTHIPEXYTOMbHUKA, 0OpAa30BAHHOIO Iiepece-
yeHUAMU NpAMbIX BD, BN, AC u CD, eciu mioias napajieaorpaMmma
ABCD paBHna 36.

6.29.1. Yepes Touky nepecedenua O guaroHasueii Tpanenyy NposejeHa
mpsMasi, mapajielbHas OCHOBAHUIO U MepeceKarolas 60KOBBIE CTOPOHBI
BTOukax M u N.

a) Jokaxwure, yTo O — cepezuHa oTpe3ka MN.

6) Haiizure oCHOBaHUA, €CJIM OAHO M3 HUX BTPOe OOJIbIle APyroro, a
MN =6.

6.29.2. Yepe3 Touky nepecedeHua O auaroHaneil tpanenuu ABCD
[IpoBeJieHa npAMasd, napasuiesbHasd ocHoBaHUAM AD u BC U nepecekaro-
masi GOKOBBIE CTOPOHBI B TOUKax M u N.

a) Jlokaxxute, 4yTO IIpsAIMas, IpoXoAAlasd yepes BeplinHy C U cepeZiuHy
ocHoBaHudA AD, fenut orpe3ok MN B oTHoIlIeHUM 1 : 3.

6) Haiizure ocHOBaHUs, eC/IM OZHO U3 HUX BZABOe OOJIbILIE APYTOro, a
MN =16.

6.30.1. Touka mepeceveHUss OGUCCEKTPUC YIJIOB NPHU OOIBIIEM OCHOBA-
HUM Tparelyy JeXUT Ha MeHbIIIEM OCHOBaHUU.

a) JlokaxxuTe, YTO MeHblllee OCHOBaHHE PAaBHO CyMMe OOKOBBHIX CTO-
POH.

6) Haiigure yIuiel Tpamelnuy, ecjid OTHOIIEHHE OCHOBAHUU Tparernuu
paBHO 3:2, a oTHOLIEHNE GOKOBBIX CTOPOH PaBHO 5: 3.

6.30.2. buccektpuca yrna C Tpanenuu ABCD nepecekaeT OCHOBaHUE
AD B TOuKE M.

a) JlokaxuTe, 4yTo GuCcceKTpuUca yIia D pOXOAUT Yepes cepeauHy OT-
peska CM.
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6) Hatigure otHomenue BC : AD, eciu AD 1 AB, AM : MD =1:2,
AB:CD=4:5.

6.31.1. BHeBnHMCcaHHAsA OKPY:KHOCTb PaBHOOEAPEHHOI'0 TPEYTONbHUKA
KacaeTcs ero OOKOBOY CTOPOHBI.

a) JokaxuTe, 4YTO pajyyC 3TOU OKPY>KHOCTU paBeH BBICOTE TPEyToJb-
HUKa, OIyLIeHHOU Ha OCHOBaHUe.

6) V3BeCTHO, UTO PafUyC 3TOM OKPYKHOCTH B IATH pa3 Oosblle paau-
yca BIMCAHHOM OKPYKHOCTU TPEyTOJbHUKA. B KaKOM OTHOIIEHUM TOYKa
KacaHUs BIIMCAHHOM OKPYKHOCTH ¢ GOKOBOM CTOPOHOU TPeyroMbHUKA Jie-
JIUT 3Ty CTOPOHY?

6.31.2. ITycth O; — LIEHTP BIKUCAHHOM OKPYXHOCTH pPaBHOOEIPEHHOTO
TpeyronbHuka ABC, a O, —IIeHTp BHEBIHCAHHON OKPY:KHOCTH, Kacaro-
merica ocHoBaHud BC.

a) JlokaxxuTe, 4TO pacCcTOsAHME OT cepeUHBI oTpe3ka 00, 0 Touku C
BABOE MeHble O;0,.

6) /3BeCcTHO, YTO painyc MepBOI OKPY’KHOCTH B IATh Pa3 MeHbIIE pPa-
JAyyca BTOPOH. B kakoM OTHOIIEHMHU TOYKa KacaHUsA IIePBOIM OKPY:KHOCTHU
¢ OOKOBOH CTOPOHOM TPEYTONbHUKA JEUT 3Ty CTOPOHY?

6.32.1. Jlana Tpanenua ABCD c ocHoBanusaMmu AD u BC. Buccektpuca
yria ADC TIpOXOAUT Yepe3 cepeuHy GOKOBOM CTOPOHHI AB.

a) JlokakuTe, YTO CyMMa OCHOBAHUM Tparelnuy paBHAa OGOKOBOU CTO-
poHe CD.

6) Hatigute miomiazap Tpaneruu ABCD, eciu AB=8, BC=2u CD=10.

6.32.2. /lana tpaneriusa ABCD c ocHoBaHuamu AD u BC. buccektpuca
yriia BAD npoxoauT depes cepeiuHy ocHoBaHuA BC.

a) Jlokaxxute, 94TO ocHOBaHUe BC BABOe Gosbliie 60KOBOU CTOPOHH! AB.

6) Haiiaute miomazas Tpamenuu ABCD, ecniu AB=4, CD =4/3 u
/BAD =60°.

6.33.1. B tpeyronpHuke ABC Touka D fenut cTopoHy AB momonawm, a
Touka E snexxut Ha cropoHe BC, mpuuém otpesok BE B 3 pasa MeHblIe
croponsl BC. Otpe3ku AE u CD nepecekatores B Touke O, AE =5, OC =4.

a) Jlokaxurte, yTo CD = AE.

6) Hatizute cropony AB, ectm ZAOC =120°.

6.33.2. B tpeyrompbuuke ABC Touku M u K nexar Ha cropoHax BC
u AC COOTBETCTBEHHO, IPUUEM OTpe30K BM B 4 pa3a MeHbllle CTOPOHBI
BC. Ilpamble BK u AM nepecekatorcs B Touke O — cepeaute BK, CK =4,
OM =2.

a) Jlokaxure, 9TO TpeyronbHUK AMC paBHOOepEeHHBIH.

6) Hatigute BK, ecin ZOAC = 60°.
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6.34.1. Ha otpeske BD B3sara Touka C. BuccekTpuca BL paBHOGepeH-
HOTO TpeyroibHUKa ABC ¢ ocHoBaHueM BC siBisieTcss 60KOBOM CTOPOHOM
paBHOOeZpeHHOTO TpeyroabHuKa BLD ¢ ocHoBaHueM BD.

a) Jlokaxkute, 4To TpeyronbHUK DCL paBHOGepeHHBII.

6) MsBectHO, uTO cO0s LABC = % B kakowm otHoIeHuu npamas DL fe-
JIUT CTOPOHY AB?

6.34.2. Ha oTtpeske CD B3aTa Touka B. Buccektpuca CK TpeyroibHUKa
ABC c ocHoBanueM BC siBiseTcss 60KOBOH CTOPOHOM paBHOGEIPEHHOTO
TpeyronbHUka CKD ¢ ocHoBaHuem CD, a BK =BD.

a) Jlokaxxure, 4TO TpeYroabHUK ABC paBHOOeApEHHBIN.

6) NsBecTHO, uTO /BAC = 2 arcsin % B kakoMm oTHoIeHuY npsamas DK
JAeJIUT CTOpoHy AC?



§ 7. OTHOLIEHHEe IUIoIaZeH

Penrenvie 3a7a4m 7 U3 JUAarHOCTUYECKON PabOTHI

7. B TpeyronbHuke ABC Menuana AD u 6uccektpuca BE nepneHAUKY-
JIApHEI U IIepeceKaloTcsa B Touke F. VI3BeCTHO, 4TO IUIONIAb TPEYTONbHUKA
DEF pasHa 5. HatiauTe miomazp TpeyroiabHuka ABC.

Omseem: 60.

P et e H u e. TpeyroabHuk ABD paBHOGeApEHHBIH, TaK KaK ero 6uc-
cekTpuca BF siBiseTcs BeicOTOMU. [ToaTOMy

AF =FD = SAAFE=SADFE=5'

A
E
B | D | C
Kpowme Toro, BC =2BD = 2AB. Torja 1o cBOMCTBY OUCCEKTPUCHI TPEYTOIb-
HUKA EC_ BC _ ,
AE — AB ™

CrnepoBaTesbHO,
Sapec = 2Saape = 4Saper = 20, Spapc = 30.

3Ha‘II/IT, SAABCIZSAADC=6O. <

* ok ok

[Ipy pemeHuy GOMBIIMHCTBA 33Ja4 3TOTO pasfesia MPUMEHSIOTCA 1Ba
IIPOCTBIX YTBEPXKACHUA:
1) ecnu Touka M yiexxuT Ha ctopoHe BC TpeyronbHuka ABC, To 1ioma-
AU TpeyronbHUuKoB AMB u AMC nponopliioHanbHel oTpeskam BM u CM,
T. €. Saaus —BM,
SAAMC cMm>
2) ecnu mpsAMas IepecekaeT cTOpoHB AB u AC TpeyronbHukKa ABC
(w11 UX TPOZO/DKEeHHA) B TOUKax P u Q COOTBETCTBEHHO, TO
SAAPQ __ AP AQ
Sassc AB " AC”
[TepBoe M3 3TUX yTBep:KJEHUN BEITEKAeT HEIOCPeACTBEHHO U3 GOPMYIIbI
IUIOIIaZX TPEYroJbHUKA II0 CTOPOHE U OIIyIlleHHOM He Heé BBICOTe: y Tpe-
yronbHUKOB AMB u AMC ofHa U Ta ke BBICOTa, OMyIlleHHas U3 0o0Iei
BEpIUUHEL A.
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A A

B M C B Cc

Bropoe yTBepx/eHUE MOXKHO JIETKO BHIBECTH U3 HOPMYJIBI ILIOMIA/M
TPeyroJbHUKA 110 IBYyM CTOPOHAM U YIJIy MEXKIY HUMU: y TPEYTONIbHUKOB
APQ u ABC yriel ipu of1ieid BepmmiHe A b0 paBHEI, JUOO B CyMMe
coctapisoT 180°.

HamoMH¥M Takike, YTO OTHOIIEHHE IUIOIA/Iel TOJ0OHBIX TPEYTOIbHIU-
KOB paBHO KBazipaTy koadduiipieHTa moo0us.

IMpumep 1. JlokaXuTe, YTO MeJHUAHBI TPEYTOIbHUKA Pa3bHBAIOT ero
Ha IIeCTh PAaBHOBEJIMKUX TPEYTONTbHUKOB.

JokxasaTenbcTBo. Ilyctb M —To4yka IepeceyeHUsa MeJuaH
AA,, BB, CC, tpeyronbHuka ABC. Torza

1 1 /1 1
Sag,mMc = 35aB,Bc = 3 (§SAABC) = g " Saasc-
A
G B,
M
B Ay C

AHaJIOTUYHO /711 OCTAJIBHBIX IIITH TPEYTroIbHUKOB. TakuM 06pa3oM, ILIo-
mazb KaKJOro U3 IIECTU TPEYroJIbHUKOB PaBHA IIeCTOM 4acTH IUIOLWAAN
HCXOJJHOT'O TPeyTOMbHUKA. O

IIpumep 2. Yepes cepeauny M cropoHbl BC napamwienorpamma ABCD,
IUIOIA/b KOTOPOTO paBHA 1, U BeplIMHYy A IpoBeZieHa IpsAMasi, lepeceka-
tomas AuaroHanab BD B Touke O. HaiizinTe 1wIoIaZb 4eTHIPEXYTOTBHUKA
OMCD.

5
Omeem: 1

P e m e H u e. VI3 mopo6us TpeyronbHUKOB BOM u DOA HaxoAuM, 4To
BO BM 1

OD ~ AD ~ 2°
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BO 1 BM 1
[TosTomy BD — 3 @TAK KaK 5~ =5, TO

3 BC — 2’
_ BO BM 1111
Sasow = Bp B¢ Sascr =3°2°2 7 12
B M C
A D
CrnezmoBaTesbHO,
1 1 5
Somcp = Sascp ~SaBomM = 5~ 13 = 13- <

Ipumep 3. [uaroHaysy pa3bUBaIOT BHITYKJIBIM YeTHIPEXYTONBHUK Ha
TPeYTOJAbHUKU C IUIOWAAAMHU Sq, Sy, Sg U S, (S; U S3 — IIomazu Tpe-
YTONMBHUKOB, NPWIEXKAIINX K MPOTUBOIIONOKHBIM CTOPOHAM YeTBhIPEX-
yroabHUKA). JJOKaXUTe, 9TO S1S3=_5,5,.

JoxaszaTtenbcTBo. IlycTb AuaroHaju BBHIIYKJIOTO YeTHIPEX-
yronbHUKa ABCD mnepecekarTca B Touke O,

Saaos =S1> Sasoc =S2, Sacop =S35  Sasop = Sa-

B
Cc
S4
A D
Si _ A0 S4 A0 S, S, B
Torza 3, ~ 0OC u S, ~ 0C II03TOMY S, = 5, CnemoBarenbHO, S1S3=
25284. D

IloarorosuTebHBIE 3a4a4U

7.1. HaiizuTe miomaZib TpeyroabHUKA, BepIIMHEI KOTOPOI'O — CEpesu-
HBI CTOPOH TpeyToJbHUKA IUIomazau 4.
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7.2. Touku M n N pacnonoxxeHbl Ha cTopoHe BC TpeyronbHuka ABC,
a Touka K — Ha ctopoHe AC, npuyéM BM :MN:NC=1:1:2u CK:AK=
=1:4. ’3BecTHO, 4TO IUIOLaAb TpeyroibHuka ABC paBHa 1. Haiizute
IUTOIaAb YeThlpéxyronbHuka AMNK.

7.3. Ha ctopone AB TpeyronbHuka ABC B3aTEl TOUKU M U N, Ipu4éM
AM :MN :NB=2:2:1,

a Ha cropoHe AC —Ttouka K, npuuém AK : KC=1:2. HalizuTe mwiomazab
TpeyrosbHuka MNK, eciu miomazps TpeyroibHrka ABC paBHa 1.

7.4. Yepes Touku M u N, gendamue cTopoHy AB TpeyronpHuka ABC
Ha TpU paBHBIE YacCTH, IPOBEJEHBI IPAMEIE, ITapajielbHble cTOpoHe BC.
Hatizute miomazbs 4acTu TpeyrojabHUKA, 3aKIIOUYEHHON MeXZy STHMU
NIpAMBIMU, €C/IU IUIOIIaAbL TpeyroabHuka ABC paBHa 1.

7.5. Ha cropoHax AB, BC u AC TpeyroibHuka ABC B3ATH TOYKU (1,
A, ¥ B; COOTBETCTBEHHO, IPUYEM

AC, _BA, _CB _1
C,B~ AC BA 2

Hatizute mwiomazns TpeyroabHuka A,B;C;, eciu IIOMaAb TPEYrolbHUKa

ABC pasBHa 1.

7.6. CTopoHa TpeyroibHUKa paBHa 36. IIpAamas, napasuienbHasa 3TOH
CTOPOHe, JIeJINT IIOIA/Lb TPEYToIbHIKA IToTonaM. HaliuTe AmmuHy oTpes-
Ka 9TO NpsAMOH, 3aKII0YEHHOTO MEXAY CTOPOHAMHU TPEYTOMbHUKA.

7.7. VI3 cepeiHBI OCHOBAaHUSA TPEYTOJIbHUKA ILIOLWIAAU S MPOBEJEHBI
IpsIMBle, TTapaJliebHble OOKOBBIM CTOpOHaM. HaiiauTe miomazpb moiy-
YeHHOI'0 TaKUM 00pa3oM NapasuiesorpaMmma.

TpeHI/IPOBO‘{HbIe 3agadyu

7.8. VI3 Touku Ha OCHOBaHUHU TPeyroJbHUKA IIPOBEZEHEl IIpAMBIe, Ia-
pasutenbHble GOKOBBIM cTopoHaM. OHU pa3bUBAIOT TPEYTOAbHUK HA Ia-
paJIIesIoTpaMM U [jBa TpeyTroJabHUKA C IUIomazaMu S; u S,. Hatigure 1wio-
mazp napajenorpaMmma.

7.9. B TpeyronbpauKe ABC npoBezieHsl buccekTpucel CF u AD. Haiigure
OTHOIIleHVe IUTomazeit TpeyronbHukoB AFD u ABC, eciu

AB : AC : BC =21:28:20.
7.10. TpeyroipbHUK U BIUCAHHBIN B HEro poM0O MMeIOT oOIuil yroi.

CTOpOHBI TPEYTOIbHUKA, 3aKTI0YAIONIHE 3TOT YTOJI, OTHOCATCS KaK m : 1.
HatizuTe oTHOIIEHUWE TUTOIAAM poMba K IUIOIMaAN TPEYTOIbHUKA.
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7.11. /IBe nipsaMble, Napajle/IbHble OCHOBAHUAM Tpaleliuu, JeAT KaxX-
Zyto 13 OOKOBBIX CTOPOH Ha TPW paBHBIE YacTH. Besa Tpameuws paszgerne-
Ha MMM Ha TpU YacTu. HaliiuTe 1IomaAb cCpefHeN 4acTH, eCIU IUIOIIAAN
KpallHUX paBHHI S; U S,.

7.12. YeThIpEXYyTOMbHUK pasZieiéH JUaroHaJIsaIMU Ha YeThIpe TPEYTOoJib-
Huka. [Inomazu Tpéx u3 Hux paBHHl 10, 20 u 30, u KakJaa MeHbIIIe IUIO0-
aZy 4eTBEPTOTO TpeyroibHUKa. Haliziure miomazab AaHHOTO YeTBIPEX-
YroJbHUKA.

7.13. ITnomazy TpeyrolbHUKOB, 0Opa30BaHHBIX OTpe3KaMH JUaroHa-
Jiei Tpanenyy U e€ OCHOBaHUAMU, paBHEL S; U S,. HalizuTe miomazap Tpa-
MeLUH.

7.14. Tlnomazns Tpanernuu ABCD paBHa 30. Touka P — cepeanHa 60Ko-
BOH cTopoHbl AB. Touka R Ha cTopoHe CD BriOpaHa Tak, 4ro 2CD =3RD.
[Tpssimele AR u PD nepecekatotcs B Touke Q. HaliguTe miomagb Tpeyroib-
HuKa APQ, ecniu AD =2BC.

7.15. /laH BBIIYKJIBIN 4YeTBHIPDEXYTONBHUK IUowmazu S. Habiaure mio-
IaZib YETHIPEXYTOBHUKA C BEPITMHAMU B CEPEAVHAX CTOPOH JIaHHOTO.

7.16. /laH BBIIYKJIBIH YeTHIPEXYTONBHUK IUIOMAAU S. BHYTpU HEro BhI-
6GupaeTcsa TOYKa M OTOOpaXKaeTcss CHMMETPUYHO OTHOCHUTETHHO CEPEANH
€ro cTopoH. ITomyJyaroTcs YeThIpe BEPIIMHBI HOBOTO YETHIPEXYTOIBHUKA.
HatizuTe ero mwiomagb.

7.17. B Tpaneuuu ABCD (BC || AD) guaroHaiu IepecekaioTcss B TOY-
ke M, BC =b, AD = a. HaliinuTe OTHOIIIEHUE IUIOLIAAN TPEYTONbHIUKA ABM
K Iwowmaau tpanenuu ABCD.

7.18. B paBHOGegpeHHOM TpeyronbHUKe ABC 60KOBBEIE CTOPOHBI BC
1 AC B aBa pasa 6osbine ocHOBaHUA AB. BUCCEKTPUCH YIJIOB IIPU OCHOBA-
HUU IlepecekaroTca B Touke M. Kakyro yacTb TpeyroasHuka ABC cocTas-
JiAeT IIonazab TpeyronbHuka AMB?

7.19. B TpeyronsHuke ABC, 1Iomazb KOTOPOro paBHa S, IPpOBEAEHbBI
6uccekrpuca CE u MmeanaHa BD, nepecekamiguecs B Touke O. Halizute
WIomazAb yeTbipéxyronbuuka ADOE, 3Has, uro BC =a, AC =b.

1
7.20. B IpAMOYTONbHOM TPEYTONIbHUKE CUHYC MEHBIIIETO YIJIa PaBeH 5.

[lepreHAVKYIAPHO TUIIOTEHY3€e MPOBeAeHa NpsMas, pa3buBarolias Tpe-
YIOJIbHUK Ha /IB€ PaBHOBEJIMKYE YaCTU. B KAKOM OTHOILIEHUH 3Ta IIpsAMas
JeJIUT TUIIOTEeHY3Y?

7.21. Ha ctoponax AB u AD mnapaiienorpamma ABCD B3ATH TOYKU
M u N Tak, uro mpsamele MC u NC pa3buBaroT mapaiesiorpaMm Ha TpU
paBHoBenuKue yactu. Hatizute MN, ecnu BD =d.
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7.22. B TpeyronpHuKe ABC yron A paBeH 45°, a yron C ocTphii. 13
cepeZnHEI CTOpOHBI BC onyleH nepneHaAukynap NM Ha ctopony AC. Ilio-
mazau TpeyroibHUKOB NMC u ABC oTHocATca Kak 1: 8. Haiigure yribl
TpeyroibHuka ABC.

7.23. B tpeyronbHuke ABC u3 Touku E cTOpoHHEl BC NpoBeZeHa Ips-
Mad, mapajienabHas BelcoTe BD u nepecekaromjas cTopoHy AC B Touke F.
Otpe3ok EF pgenut TpeyrombHUK ABC Ha JBe PaBHOBETUKHE (QULYPHL

AD 2
"DC 7"

7.24. Yepe3 HEKOTOPYIO TOUKY, B3ATYI0 BHYTPU TPEYrOJIbHUKA, IIPOBE-
JIeHBl TPU TIpsIMble, MapaJlIeJIbHBle CTOPOHAM. DTU NpsIMBlE pa3bUBAIOT
TpeyToJbHUK Ha IIeCTb YacTel, TPU U3 KOTOPBIX — TPEYTOJbHUKHU C ILIO-

mazsaMu Sy, S,, Ss. HaliziuTe miomaps JaHHOTO TPEYTOIbHUKA.

Haiiaure EF, eciu BD =6

7.25. B paBHOGeapeHHOM TpeyronbHuKe ABC (AB = BC) mpoBejeHa
6uccekrpuca AD. Ilnomazu TpeyronbHUKOB ABD u ADC paBHBI COOTBET-
CTBEHHO S; U S,. HatizuTe AC.

7.26. [luaroHanu BBITYKJIOI'O 4eTBIpEXyronbHHKa ABCD mepecekaroT-
ca B Touke E. VI3BeCTHO, YTO IUIOLIAJAb KaXKAO0r0 U3 TPeyroabHUKOB ABE
u DCE paBHa 1, miomazb BCEro YeTHIPEXYTONbHUKA HE IIPEBOCXOAUT 4,
AD = 3. Hatizute ctopony BC.

7.27. I3 Touku P, pacronoXeHHOW BHYTPU OCTPOYTOJIBLHOT'O TPEYTOMb-
Huka ABC, omyleHsl TepleHUKYAAphl Ha ero CTOPOHHI. JIJTMHBI CTOPOH
Y ONYyIEHHBIX Ha HUX MEePIIEHUKY/IIPOB COOTBETCTBEHHO paBHbI a U k, b
u m, ¢ u n. HaiiziuTe oTHOIIeHKe IUIOMAAU TpeyronbHuKa ABC K IUIomaaun
TpeyroJbHUKA, BEPIIMHAMU KOTOPOTO CIYKAaT OCHOBAHUSA NePIEeHANKYIS-
POB.

7.28. V13 Touku P, pacrnono)xeHHOU BHYTPHU OCTPOYTOJIBHOI'O TPEYTO/b-
HUuKa ABC, onyleHsl NepleHAUKYIApsl Ha cTOpoHbl AB, BC u CA. Ilep-
MIeH/IUKYJIAPbl COOTBETCTBEHHO PaBHHI [, m, n. Beruuciure mwiomazb Tpe-
yronbHUKa ABC, ecnu yrinsl BAC, ABC u ACB cOOTBETCTBEHHO PaBHEI Q,
Bury.

7.29. [lan napainenorpaMm ABCD. IlpaMas, IPOXOAALasa Yepes Bep-
myHy C, nepecekaetT npsameie AB u AD B Toukax K u L. Ilnomazu Tpe-
yronbHUKOB KBC u CDL paBHHI p u q. Halizue mwioiazp napasienorpam-
Ma ABCD.

7.30. Ha 60koBbIX cTopoHax AD u BC Tpanenuu ABCD B3fTH TOUKU
P u Q cooTBeTCTBEHHO, puuéM AP : PD =3 : 2. OTpe3ok PQ pasbuBaer
TpameIuio Ha YacTU, OZHA U3 KOTOPHIX IO IUIOMAAY BABOE GObIIIE JPYTOM.
Haiigure otHomenue CQ : QB, ecniu AB:CD=3:2.
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7.31. Ha cropoHax AB, AC n BC mnpasuibHOro TpeyrojibHuka ABC
PpacnonoKeHbl COOTBETCTBEHHO TOUYKU Cq, B; U A; Tak, 4YTO TPEYTOJIbHUK
A,B,C, npaBunbHbIlil. OTpe3ok BB; nepecekaeT ctopoHy C;A; B Touke O,

IpU4YEM (IJST? = k. HaliguTe OTHOIIEHHWE IUIOMAZN TpeyroabHukKa ABC
1

K IUIOIIaAu TpeyroabHuka A;BC;.

7.32. Ha ctoponax AB, BC u AC tpeyronbHuka ABC B3ATHI COOTBET-

. AC, BA, CB; 2 o

CTBeHHO Touku C;, A; ¥ B, npruuém CB-AC BA_1' Hanpure mwio-
mazb TPEYroJbHUKA, BEPIIUHBI KOTOPOT'O — IIONapHble [lepecedeHus OT-

peskoB AA;, BB, CC;, ecnu mioiazp TpeyroibHruka ABC paBHa 1.

3azlayu Ha [J0Ka3aTeJbCTBO U BBIYHCJIEHUE

7.33.1. Ha kaxzoi CTOpOHE PaBHOCTOPOHHEI'O TPEYroJbHUKA B3ATO
110 Toyke. CTOPOHBI TPeyrolbHUKA C BepPIIMHAMU B 3TUX TOYKaX COOTBET-
CTBEHHO IepIIeHUKYIAPHBI CTOPOHAM MCXOAHOI'0 TPEYTOJbHHUKA.

a) JlokaxkxuTe, YTO TPEYroJbHUK C BepIIMHAMU B 3TUX TOYKAX TaKKe
PaBHOCTOPOHHUH.

6) HatizuTe oTHOIIIEHNE IUIOIAAY 3TOTO TPEYTOMbHUKA K IUTOLIAAH UC-
XOZHOTO.

7.33.2. Ha kaxzioli CTOpOHE paBHOCTOPOHHET'O TPEeYyTOJMbHUKA B3ATO 110
TOYKe, IPUYEM TPEYTOIBbHUK C BEPIIMHAMH B 3THUX TOYKAaX TAaKXKe PaBHO-
CTOPOHHUU.

a) JIoKaXXuTe, 9TO 3TH TOUKU JeJIAT CTOPOHBI UCXOAHOT'O TPEYTOJIbHUKA
B OZTHOM U TOM K€ OTHOIIEHUH.

6) HafizuTe 3TO OTHOIIIEHNE, €CJIM OTHOLIEHUE IUIOIMA/Y [TOTyYeHHOTO

TPeyroJbHUKA K IIOAaAN UCXOAHOTO PaBHO 1_76

7.34.1. Touku B; u C; nexaT Ha CTOPOHaX COOTBeTCTBeHHO AC u AB
TpeyronbHUKa ABC, npudéMm AB; : B;C = AC; : C;B. Ilpamele BB; u CC;
nepecekaroTcsa B Touke O.

a) Jokaxure, yro npamasa AO ZenuT nomnosiaM cTopoHy BC.

6) HalizuTe OTHOIIEHME IUIOMIAAN YeThIpEXyronbHUKAa AB;OC; K TUIO-
mazau TpeyronbHuka ABC, eciu AB,:B;C=AC,;:C;B=1:2.

7.34.2. Toukn A; 4 B, JieXXaT Ha CTOPOHAX COOTBETCTBEHHO BC u AC
TpeyrosbHuka ABC. IIpamble AA; u BB; nepecekarwTca B Touke O, pu-
uyém AO : OA; =BO:0B,;.

a) JlokaxkuTe, uto npsaMas CO IPOXOAUT yepes cepeiHy oTpe3ka A; B .

6) HaiiguTe oTHOLIEHNE IUTOMAAN YeTEIpEXyTonbHuKa CA; OB, K IUIO-
mwazu tpeyronbHuka ABC, ecin AO : OA; =BO : 0B, =4.
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7.35.1. Ha cropone BC TpeyrosbHUKa ABC Kak Ha JuaMeTpe IIO-
CTpO€Ha OKPYKHOCTb, IepeceKkarouiasa orpe3ok AB B Touke D. Ilpu saTom
/ABC=/ACD.

a) Jokaxwure, yTo mpamas CD paszbuBaeT TpeyronbHUK ABC Ha ABa
MOAOOHBIX TPEYTOIbHUKA.

6) HalizuTe oTHOILIEHWE IUIOWAZEH 3TUX MOAOOHBIX TPEYTOJbHUKOB,
eciu AC =15, BC=20.

7.35.2. Ha cropoHe AB TpeyronbHuka ABC Kak Ha JuameTpe IIO-
CTpOEHA OKPY>XHOCTbD, IlepeceKkaromasa oTpe3ok AC B Touke P. [Ipu sTom
ZABP=/ACB.

a) Joxaxwure, yTo mpsiMas BP pasbuBaetr TpeyrompHUkK ABC Ha ABa
MOZOOHBIX TPEYTOTHHUKA.

6) HaiiguTe oTHOIIEHUWE IUIOMIAZE 3TUX MOZOOHBIX TPEYTOIHHUKOB,
ecmm tg ZBAC =2.

7.36.1. Ha guaronanu BD mapasienorpamMma ABCD oTMe4YeHBl TOUKU
P u Q, npuuém BP=PQ =QD.

a) Jlokaxxute, 4To npsAmMble AP u AQ npoxosaT yepes cepeAuHbl M u N
cTopoH BC u CD COOTBETCTBEHHO.

6) Haligure oTHOILIEHWE TUIOIIAAU MATHUYTonbHUKAa CMPQN K IUIoma-
Ay napasuienorpaMmma ABCD.

7.36.2. Ha guaronanu AC napasienorpamma ABCD oTMedyeHBl TOYKU
M u N, npuuém AM : MN : NC=1:2:1. IIpambeie DM u DN nepecekaroT
cTopoHbL AB 1 BC B Toukax E u F COOTBETCTBEHHO.

a) Jlokaxkure, uro EF || AC.

6) Haligute oTHOIIEHUE TUIOIIAAN IATUYTOMbHUKA BEMNF K 1utomagy
napaJenorpamma ABCD.

7.37.1. Ha ctoponax AB, BC, CD u AD napainenorpamMmma ABCD oTMme-
AK _BL _CM _ DN
KB~ IC MD NA"
a) JlokaxxuTe, 4TO 4deThIpéxyroabHUK KLMN — napasienorpamm, a
€ro LeHTpP COBNAZAET C LleHTpoM napasuienorpamma ABCD.
6) HaiizuTe OTHOIIeHWe IUTOIAJel mapasiesorpaMmoB KLMN wu
ABCD, ecnmu AK : KB=2.

7.37.2. Yepe3 TOYKy IlepeceyeHHs JuaroHaueil mapasiesorpaMMa
ABCD mposezieHa IipsaMasd, Iepecekaromas cTopoHsl AB u CD B TOYKax
K 1 M cOOTBETCTBEHHO, U IIpAMa”d, Ilepecekaroiad cTopoHsl BC u AD B
To4ukax L 1 N COOTBETCTBEHHO.

a) Jlokaxkure, 4TO 4eThIpEXyronbHUK KLMN — mapasienorpaMm.

6) HaiiguTe oTHOIIeHWe IUTOIAel mapasiesorpaMmoB KLMN wu
ABCD, eciu BK : AK=2:1,BL:LC=2:3.

yeHbl TOUkU K, L, M 1 N COOTBETCTBEHHO, IPUYEM
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7.38.1. BepmniHbl pomba pacronoxeHs! (II0 OZHOH) Ha CTOpPOHAX Ia-
pajiesorpaMmma.

a) JTokaxuTe, 4TO IIeHTPHI poMba U mapaielorpaMMa COBIAZAIOT.

6) HaiiguTe oTHOIIEHUE IUIOIAZEH poMba U mapalieorpaMMa, eCiiu
CTOPOHBI poMba MapasuieNbHbl AUarOHAIAM MTapajuleJiorpaMMa, a Auaro-
HaJy napajiejiorpaMMa OTHOCATCA Kak 2: 3.

7.38.2. BepiiuHbI MapaiejorpaMMa paclofoykeHbl (10 OfHOI) Ha
CTOpOHax pomba.

a) JIoKaKuTe, 9TO YEeTHIPEXYTOJBHUK C BEPUIMHAMHU B TOYKaX Iepece-
YeHUs CTOPOH IapajuieiorpaMMa ¢ JUaroHaaIsIMU poMba TakKe sBIsAeTCs
pomMO60oM.

6) Haiizure OoTHOIIEHHE IUIOMIAAM 3TOTO poMba K IUIOIIALH UCXOAHO-
r0, eC/I¥ BEPIIMHBI [TapajuleJIorpaMMa JeJIAT CTOPOHBI UCXOAHOTO poMbGa
B OTHOIIEHNH 1:2 (B HAaIpaB/JIe€HNUHU 10 YaCOBOM CTPEJIKE).

7.39.1. OK0/I0 OKPYKHOCTH OIIMcaHa paBHOOepeHHas Tparenys.

a) Jloxaxxure, 4TO €€ AUaroHalb IIPOXOJUT depe3 cepefiuHy OTpe3Ka,
KOHIIBI KOTOPOT'O — TOYKU KaCaHUs OKPYXHOCTH ¢ GOKOBBIMU CTOPOHAMU
Tpalneunuu.

6) HatizuTe OoTHOLIEHME OCHOBAHUI Tpamelny, eCId IUIOMAAb YeThI-
PEXyTONBHUKA C BepIIMHAMU B TOYKaX KacaHWA OKPY>KHOCTH CO CTOPOHa-

3
MU TpaNeuy COCTABIACT ¢ MIOMIaH TParemHH.

7.39.2. OKOIO OKpYyKHOCTH C LieHTpoM O omnmcaHa Tpanenus ABCD
c ocHoBaHuamu AD u BC.

a) Joxkaxute, uto ZBOC + ZAOD =180°.

6) HalizuTe oTHOLIEHWE OCHOBAaHUU Tpamnenuw, ecii AB=CD, a 1io-
1a/b YeTHIPEXYTONbHUKA C BepUIMHAMU B TOUKAaX KaCaHUA OKPYKHOCTH CO

8
CTOPOHAMH TPAMEIMH COCTABIACT 5 IUIOMIA/N TPATIeIH ABCD.

7.40.1. OKpy>XHOCTb C IleHTpoM O BIMcaHa B paBHOOEApEHHYIO Tparle-
nuio ABCD c ocHoBanussmu AD > BC.

a) Jokaxure, uTo npamMas BO genuT miomajsb Tpamneyy momnoaaM.

6) ITycte M 1 N — TOYKH KacaHUs OKPY>KHOCTH ¢ GOKOBBIMU CTOPOHA-
MU Tpaneuuu. B kakoM oTHolleHUU npamad MN feauT IUolaab Tpare-
uuu, ecni AD =2BC?

7.40.2. OKpy>XHOCTb C IleHTpoM O BIKCAaHA B paBHOOEPeHHYO Tparle-
uuto ABCD c ocHoBanuaMmu AD > BC. Ilpamele AO u BC nepecekaroTca
B Touke P, a mpamble BO u AD — B Touke Q.

a) Jlokaxxute, 4To ImpsAMas PQ kacaeTcs BIIMCAHHOU OKPY>KHOCTH Tpa-
nenuu ABCD.
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6) ITycte M — TOYKa KacaHUA OKPY)KHOCTU ¢ OOKOBOW CTOpOHOH CD
Tpamnenuu. B kakoM oTHOIIeHUU npsAMast AM ZenuT Iomazab Tpanenuu,
eciu AD =3BC?

7.41.1. luaronanu AC u BD yeTtspéxyronbHuka ABCD nepeceKaroTcsa
B Touke O. TpeyronbHuku AOB u COD paBHOBEJIUKHU.

a) Joxaxwure, uro BC || AD.

6) Haiigure 1utomagyd TPeyroJbHUKOB, HA KOTOPBIE JUAroOHAaIN pas-
6uBaroT 4eThIpéXyronbHUK ABCD, ecnu ero miolnazab paBHa 27, BC =8,
AD =16.

7.41.2. /lnaronanu AC u BD BBITYKJIOTO YeThIpEXyronbHUKa ABCD mie-
pecekaroTca B Touke O. MI3BecTHO, 4TO SzA 108 =SaBoc Sasop-

a) Joxaxwure, uro BC || AD.

6) HatiguTte oTHOLIeHUE %, ec/u wiowajs TpeyroibHuka COD co-

CTaBJIsAET % IIonazy YeTelpéxyronbHuka ABCD, a BC < AD.

7.42.1. BepmuHsl A u D yeThIpéxyronbHuKa ABCD coeAiHEHEI ¢ cepe-
ZvHOM M ctopoHsl BC, a BepminHbI B 1 C — ¢ cepeauHoii N cTopoHbI AD.

a) JlokaxkuTe, 9YTO eCIv cepeAnHbI 0Tpe3koB AM, DM, BN, CN He je-
’KaT Ha OZHOI NpAMOM, TO YeTHIPEXYTONbHUK C BepIIMHAMU B 3TUX cepe-
JAWHAaX — [lapajuleIorpaMM.

6) HatizuTe mwiomazp 3TOro napauienorpamma, ecii AD =6, BC =8,
a yron mexay npameiMu BC u AD pasen 30°.

7.42.2. BepminHel A u D deTelpéxyronbHuka ABCD coeiuHEHSHI C ce-
peauHoit M croponsl BC, a BepmuHbl B 1 C —c cepeiuHON N CTOPOHBI
AD.Touku E, F, G, H — cepepgunsbl oTpe3koB AM, CN, DM, BN COOTBETCT-
BEHHO.

a) Jloxkaxkute, yto npsimble EG, FH u MN mepecekalTcsi B OZHOU
TOUKe.

6) Hatigure cTopoHsl YeTbipéxyronbHuka EFGH, eciu BC =20, AD =
=48 u BC L AD.

7.43.1. JluaroHanu BHIIYKJIOT'O YeThIpEXyTronbHUuKa ABCD mepeceKaroT-
cda B Touke P. B Tpeyronsauku APB, BPC, CPD u APD BIICaHBL OKPY>KHO-
¢ty ¢ ueHrpamu O, O,, O; u O4 COOTBETCTBEHHO.

a) Jokaxwure, yto npsamele O, 05 u 0,0, NepneHAUKYIAPHEL.

6) [IycTs npsimas O, 04 iepecekaeT cTOpoHbI AB 1 CD B Toukax M u N
cooTBeTcTBeHHO. HaliuTe oTHouIeHHe IUIomaelt TpeyronbHUKoB CPN u
DPN, eciy OKOJIO YeThIPEXYyToNbHUKAa ABCD MOXXHO ONMCATh OKPY>KHOCTh
uAM:MB=1:2.
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7.43.2. [luaroHanu BHIIYKJIOI'O 4eThIpEXyrolbHUKa ABCD mepeceka-
0Tca B Touke M. B Tpeyronsnuku AMB, BMC, CMD v AMD BIucaHBI
OKPY>XHOCTH ¢ LleHTpaMu O, O,, O3 1 O, COOTBETCTBEHHO.

a) JlokaxuTe, YTO ILIOWIaAb deThIpéxyroabHuka 0,0,0;0, paBHa

1
501 03 * 0204.

6) Ilycts mpsamas 0,0, nepecekaeT cTopoHbl BC u AD B Toukax P u Q
CcoOTBeTCTBeHHO. Halisute orHomeHue AQ : QD, ecjii U3BECTHO, YTO OKO-

JIO 4eTHIpEXyronbHUKa ABCD MOXHO OIUCATh OKPYKHOCTb, & OTHOLIEHUE
wiomazeil TpeyronbHukoB CMP u BMP pasHo 3: 2.
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Peurenvie 3ajauy 8 M3 AUArHOCTUYECKOM pabOThI

8. U3 Touku M, nexaleit BHe OKPY>KHOCTHU ¢ LieHTpoM O u pazuycom R,
npoBeZieHb! KacaTenbHble MA u MB (A u B — Touku kacanus). IIpsamble
OA u MB mnepecekatoTcsi B Touke C. Hatigure OC, eciu U3BECTHO, YTO
oTpe3ok OM zenuTcs OKPY»KHOCTBIO TTOTIOJIAM.

Omeem: 2R.

Pemenue. Ilycte K— TOuUKa nepeceyeHUsaA OKPYKHOCTU C OTpes-
KoM OM. Torma OM = 20K = 2R.

B npamoyronbHoM TpeyronbHuke OAM kaTeT OA BABOE MeHBbIIIe I'-
moteHy3sl OM, 3Hauut, ZAMO = 30°, a Tak kak MO — 6ucceKTpuca yr-
na AMC, to ZAMC = 60°. VI3 mpamoyronbHoro tpeyronbauka MAC Ha-
xoxuMm, 9yTo ZACM = 30°, 3HauuTt, TpeyroabHUK MOC paBHOOEApPEHHBIN.
CnepgoBarenbHo, OC =0OM = 2R. <

LR

B mIKOIBHBIX Y‘IC6HI/IKaX BCTpEYAKOTCA ABAa PA3HBIX OIIpEAC/ICHUA Ka-
caTeJbHOM K OKPYXXHOCTH. HepBoe: npAMasi Ha3bIBa€TCA KacaTe/JIbHO

[

M, v M
1
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K OKDY)KHOCTH, €CJIM IIpAMas U OKPY)KHOCTh UMEIOT eJNHCTBEHHYI0 00-
IIy}0 TOYKY. BTopoe: mpsiMas Ha3bIBaeTCs KacaTeNbHOM K OKPYKHOCTH,
€CJIM OHA MIPOXOAUT Yepe3 TOUKY, JIeXKAIYIo Ha OKPY)KHOCTH, U TIepIIeH/N-
KyJsIpHA paguycy, IPOBEAEHHOMY B 3Ty TOUKY.

OTu ompesieNeHNs paBHOCWIBHEI, T. €. €CJIU HEKOTOpas IpsiMas Kacaet-
Cs1 OKPY>KHOCTH I10 OZIHOMY U3 3TUX OIIpeZieJIeH!H, TO OHa KacaeTcsl OKPYXK-
HOCTH U II0 BTOpOMy. JloKa)keM 3ToO.

YrBepxkzaeHue. Ifycmb npamas umeem ¢ OKDPYICHOCMbIO eOUHCMBEH-
Hyto obwyto mouky. Toeda npsimas nepneHOUKYASAPHA PAOUYCY OKPYHCHO-
cmu, npogedéHHOMY 8 MY MOUKY.

JokaszaTenbcTBo. Ilycth npsaMas [ MMeeT ¢ OKDPY)XKHOCTBIO
e€ZIMHCTBEHHYIO 00Inyto Touky M. [lomyctuMm, 4to paguyc OM OKpyX-
HOCTH, IIPOBEIEHHBIN B 3Ty TOYKY, He IepleHAuKyLApeH npamoii [. To-
IJa OIycTUM IepneHAuKyaap OH U3 LieHTpa OKPYKHOCTH Ha INPAMYIO
[ u Ha npozomxenuu orpe3ka MH 3a Touky H omioxum oTpe3ok HM,,
paBHBIE MH. Tpeyrombank MOM, paBHOOGeApEeHHBIH, TaK KAaK €ro BbI-
cotra OH saBnserca MeauaHoy. 3Hauut, OM,; = OM, T.e. Touka M,;, He
CoBIIaZarolias ¢ TOYKOM M, Taxxe JIeKUT U Ha OKPY)KHOCTH, U Ha IIpA-
MoOi1 [. A 3TO IPOTUBOPEYUT TOMY, YTO M — eIUHCTBEHHAsA OOLas TOUKa
mpsamoii | u okpykHoctu. CiegoBatensHo, OM L [. Yto u TpeboBanioch
JOKa3aThb. O

YrBep:xkaenue. [[ycms meneps npsimas npoxooum uepe3 mouky M, ne-
XHCAWLYI0 HA OKPYHCHOCMU, U NepneHOUKYAsIpHA paduycy OM, npogedéHHoMy
8 amy mouxky. Toeda M — eduHcmaeHHas obwas mouka npsimoti I u okpyxc-
Hocmu.

JokxazaTenbcTBO. I[IpeamonokuM, 4TO 3TO HE TaK, T.€. YTO
ecTh emé XOoTsA Obl offHA OTIMYHasA or M obmas Touka M; mpsamoin [
U okpykHOCTU. Torza OM; = OM, T.e. TpeyronbHUK MOM,; paBHOGez-
PEHHBIH, YTO HEBO3MOXXHO, TIOCKOIBKY OZITH M3 YIJIOB IIPU €r0 OCHOBAaHUH
paBeH 90°. CiezoBaTebHO, M — eIJUHCTBEHHAA 0bIasA TOYKa MPSIMOii [
U OKPY)KHOCTH, YTO U TpebOBasoCh /I0Ka3aTh. O

PaBHOCWIBHOCTH OIIpeZiesieHuH oKa3aHa.

[Tpu peleHuM 337124, CBI3aHHBIX C KacaTeJIbHOM, Yallle BCETO UCIIONb-
3YIOTCS CIeAYIONIe MPOCTENIITE CBOMCTBA KacaTeTbHOM.

Ecm u3 Touku M, He Jiexkaliei Ha OKPYKHOCTH C ieHTpoM O, TIpOBezie-
HBI K OKPY’KHOCTH /iBe KacaTenabHble MA 1 MB (A u B — TOYKYU KacaHus),
TO:

1) MA=MB;

2) MO — 6uccekTpuca yrina AMB;
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3) mpsamas MO mneprieHAUKYAAPHa OTPe3Ky AB U IeTUT ero momnosuam.

» M

IMpumep 1. VYron mpu BepmmHe A TpeyrombHuka ABC paBeH 120°.
OxpyxHOCTb paguyca R kacaeTca cTopoHbl BC U NpPOJOKEHUM CTOPOH
AB u AC. Hatizute nepuMeTp TpeyronbHuka ABC.

Omeem: 21{3—\@

Pem e Hue. [Iycte O — 11eHTp OKpyXHOCTH, D, E 1 F — TO4YKM Kaca-
HuA ¢ npaMbeiMu AB, BC 1 AC COOTBETCTBEHHO, 2p — IIePUMETP TPEYTOyb-
Huka ABC. Torga AD = AF, BE =BD u CE =CF. Ilosatomy

2p = AB4+BC+AC = AB+ (BE4+EC)+ AC =
= (AB+BE) + (EC+ AC) = (AB+BD) + (CF + AC) = AD + AF = 2AD.

A
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[MockonbKy ay4 AO — 6uccektpuca yrma DAC, To ZDAO = 60°. U3 nips-
MOYTOJBHOTO TpeyronbHuka ADO Haxoaum, uto AD =OD ctg60° = RT‘@

CnezpoBatesnbHO, 2p =2AD = % <

IMpumep 2. [laHbI OKPY:KHOCTH pazuycoB r u R (R >r). PaccrosiHue
MeXy UX LleHTpaMu paBHoO a (a > R+r). Halizute oTpe3ku obmux Kaca-
TeJbHBIX, 3aKII0YEHHBIE MEX/y TOUKaMU KacaHUA.

Omgem: \/a2 —(R+1)?, \/a2 —(R—r)2

Pem e H u e. [Iycts O, u O, — IIeHTPHI OKPY:KHOCTEHN paZiuycoB r U R,
A M B— COOTBETCTBEHHBIE TOYKU KACAHUSA OKPYKHOCTEH ¢ obIeil BHem-
Hell kacaTenbHOH, C 1 D — ¢ 0011eli BHyTpeHHEMH.

IIyctb P — OCHOBaHUe IepIeHAUKYIApa, omyleHHoro u3 O; Ha O,B.
W3 npamMoyrosbHOro TpeyroibHuka O PO, HaxoAuM, 4TO

0,P = 1/0,03 - 0,P2 = a2 — (R—1)2

ITIyctb Q — OCHOBaHUE IEepIEHAUKYIAPA, OIyILeHHoro U3 O; Ha IIpo-
pomxenue O,D. V3 mpAMOyrosbHOro TpeyrojibHuka 0;Q0, HaxoAuM, 4To

0,Q = 1/0,02 - 0,Q* = va* - R+1)2.

CrnezmoBaresbHO,

AB=0,P=+a*-(R-1)? CD=0,Q=+va—(R+r)2 <
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IloaroroBuTebHBIE 3aa4U

8.1. B okpyxHOCTHU IIpoBeZEH fuaMeTp AB. [IpAamas, mpoxozaamas de-
pe3 TouKy A, mepecekaeT B ToyKe C KacaTelbHYIO K OKDPY>XHOCTH, IIPO-
BeZI€HHYIO Yepe3 TOUKy B. OTpe3ok AC AenuTcs OKPY:KHOCTBIO IIOIIOJIaM.
Haiigure yron BAC.

8.2. /IBe mpAMBIe KacarTca OKPY>KHOCTH € LieHTpoM O B Toukax A u B
U IlepecekatoTcsd B Touke C. Haliziure yron Mex/y STUMHU [IPAMBIMU, €CIN
ZABO =40°.

8.3. B Gosbiel U3 AByX KOHLIEHTPUYECKUX OKPYKHOCTEH (MMeENUX
o0 I[eHTp) MpOBeZeHa XOpAa, paBHAasg 32 M Kacamlascs MeHbIIei
OKpYyXKHOCTU. Haliute pazuyc KaxZoul M3 OKPYKHOCTEN, ecyiu IMUpUHA
obpa3oBaBuIerocs Kosiblia paBHa 8.

8.4. [Ise nipAMEbIe, IPOXOAALIYE Yepe3 TOUKY M, jexalllylo BHE OKPYX-
HOCTH ¢ IleHTpoM O, KacaroTcs OKPY>KHOCTHU B To4Kax A u B. Otpe3ok OM
JeJINTCA OKPY>XHOCTBIO IOIoNaM. B KakoM oTHoleHUu orpesok OM fe-
nuTtes npsaMoit AB?

8.5. U3 oxHOM TOYKU NIPOBEJIEHB K OKPY>KHOCTU /IBE KacaTejbHBIE.
JUinHa KaxZoW KacaTelbHOU paBHa 12, a paccTosHHe MeXAy TOYKaMu
KacaHuA paBHO 14,4. HalifuTe pazuyc OKpyKHOCTH.

8.6. Tlpsmas, mpoxozsamas 4epe3 TOUYKy M, yAaJéHHYI0 OT IeHTpa
OKpyXHOCTU paguyca 10 Ha paccTosiHUe, paBHOe 26, KacaeTcsi OKPY»KHO-
CcTU B Touke A. Hatizute AM.

8.7. OkpyxHocTu pazauycoB R u r (R >r) KacarmTcs HEKOTOPOH Ips-
MO#. JIMHUA IIeHTPOB MepeceKaeT 3Ty IpAMyio moz yrmom 30°. Haiigure
paccTosiHUE MEXIY IIEHTPaMU OKPY:KHOCTEI.

8.8. 13 Touku M mpoBezeHbl KacaTeabHble MA 1 MB K OKPY>XKHOCTU
(A u B— Touku kacaHus). Halizute paauyc okpyxHocTH, eciu ZAMB=a
uAB=a.

8.9. OxpyxHOCTB € 1IleHTpoM O KacaeTcs ABYX Napaslle/IbHbIX IPAMBIX.
[IpoBeseHa KacaTeslbHasgd K OKPY)KHOCTH, IlepeceKarolad 3TU IpsMBbIe
B Toukax A u B. Hatizute yron AOB.

8.10. Ha oKpy»XHOCTH pazuyca r BLI6paHbl TpU TOYKU TaKUM 06pasoMm,
YTO OKPY>XHOCTh OKa3ajach pas3zei€éHHON Ha TpU AyTU, I'pafyCcHble MepPHI
KOTOPBIX OTHOCATCA Kak 3 :4:5. B Toukax fejeHUA K OKPY>KHOCTU IIPO-
BeJleHBI KacaTenbHble. HalzinTe miomazp TpeyroiabHUKaA, 06pa3oBaHHOTO
3THMU KacaTeJlbHBbIMU.

8.11. PaccTosHUA OT KOHIIOB AriaMeTpa OKPY:KHOCTH 0 HEKOTOPOH Ka-
caTesqbHOM paBHH a U b. HalizuTte pasnyc OKpy>KHOCTH.
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8.12. B mpsAMOYTOJBHOM TpPeyroJIbHUKe TOYKAa KacaHWsA BIIMCAHHOU
OKPY>KHOCTHU JIeJIUT TUIOTEHY3y Ha OTpe3Ku, paBHble 5 u 12. Haiiaute
KaTeThl TPEYTOJIbHUKA.

TpeHHUpPOBOYHBIE 3a4a4U

8.13. U3 Touku M, nexaieil BHe OKPY>KHOCTH pajuyca 1, IpoBe/ieHbl
K OKPY>XHOCTH /IBE€ B3aUMHO II€pPIIEHAUKY/IAPDHBIE KacaTeabHble MA u MB.
Mexy ToukamMu KacaHusi A U B Ha MeHbInel gyre AB B3siTa MPOU3BOJIb-
Has Touka C, U yepe3 Heé IpoBeJieHa TpeThs KacaTenbHas KL, obpasyro-
masn ¢ kacarenbHBIMU MA u MB TpeyronbHuk KLM. HaiizuTte nepumeTp
3TOr'O TPEYTOJbHUKA.

8.14. Ha ocHoBaHMM paBHOOEAPEHHOI'O0 TPEYTONbHUKA, PAaBHOM 8,
KaK Ha XOpZe IIOCTPOeHAa OKPYXHOCTh, Kacamomasacs OOKOBBIX CTOPOH
TpeyroiapHUKa. HaliiuTe pazuyc OKpy>XKHOCTH, €C/IU BBICOTA, OIIyIleHHAsd
Ha OCHOBaHMe TpeyrolbHUKA, paBHa 3.

8.15. Pasiycrl ABYX OKpY»KHOCTe! paBHEL 27 U 13, a paccTosHNE MEXIY
HeHTpaMu paBHO 50. HalizuTe AyIMHBI O6GIIMX KacaTeIbHBIX K TUM OKPYXK-
HOCTAM.

8.16. /IBe OKpy»KHOCTHU pasuycoB 4 U 3 ¢ LieHTpaMu B Toukax O, u O,
KacaroTcs HEKOTOPO IpsAMOH B Toukax M; u M, COOTBETCTBEHHO U JieXXaT
TI0 pa3Hble CTOPOHE! OT 3ToM npsiMoit. OTHoueHue oTpe3koB 0,0, u MM,

paBHO 2 Haiigure O,0,.

V3
8.17. [IBe OKPY>XKHOCTU pasuycoB 12 U 7 ¢ neHTpaMu B ToUKax O; U O,
KacaloTcs HeKOTOPOU IIPAMOM B Toukax M; u M, COOTBETCTBEHHO U Jie)XKaT
II0 OZIHY CTOPOHY OT 3ToY npsaMoi. OTHomeHue oTpe3koB MM, u 0,0,

paBHO % Haiigure M, M,.

8.18. B npamoyronbHOM TpeyronbHuKe ABC kaTeT AC paBeH 16 u Ka-
TeT BC paseH 12. IlocTpoeHa OKPYXHOCTD € LIeHTpoM B u paguycom BC,
U K Hell mpoBeZieHa KacaTesbHad, lapajjienbHas runoreHyse. Katet BC
IIPOZIOJDKEH JI0 IlepecedeHua ¢ MpoBeJEHHOM KacaTenbHOU. OmpezenuTe,
Ha KaKoe pacCTOSAHUE MIPOJO/DKEH KaTeT.

8.19. B npsAMOyTOJIBHOM Tpamenuyu MeHbIllee OCHOBaHUE PAaBHO BBICO-
Te, a Oosblllee OCHOBaHME paBHO a. HaiinTe GOKOBBIE CTOPOHEI Tpale-
I[UH, €C/IM U3BECTHO, YTO OJHA U3 HUX KacaeTcs OKPYKHOCTHU, IIPOXOZs-
Ieli Yepe3 KOHIIBI MEHBIIETO OCHOBAHUS U KacaroIecs: GObIIero OCHO-
BaHUI.
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8.20. B TpeyronpHuKe ABC mu3BecTHO, 4yT0 BC =a, ZA=a, LB=f3.
Haiigute pasuyc okpyXKHOCTH, Kacatolelicsa cTopoHbl AC B TOuke A U Ka-
caroretics cTopoHs! BC.

8.21. JlaH TpeyronbHUK co cTopoHaMmu 10, 24 u 26. /IBe MeHbIINE CTO-
POHEI ABJIAIOTCA KacaTeJIbHBIMU K OKPY>KHOCTH, IIEHTP KOTOPOM JIeXKUT Ha
6osbinel cropoHe. HaliznTe pazuyc OKpy>KHOCTH.

8.22. HatiauTe AMUHY XOPABI, €CJIU JaH PaIUyC I OKPY»KHOCTHU U pac-
CTOSHNME a OT OAHOI'0 KOHIIA XOPABL 0 KacaTeJbHOM, IPOBEJEHHON Yepes
Zipyroii eé koHerI.

8.23. OauH M3 CMEXHBIX YIJIOB C BEPIIMHOU A BBOe 6OJbIle APyro-
ro. B aTu ymisl BIiMcaHbl OKPYKHOCTHU ¢ nieHTpamu O, u O,. Haiizure yr-
sel TpeyroabHuKa O;AO,, eciiy OTHOLIEHNEe PaZuyCcoOB OKPYKHOCTe! paB-

HO \/§

8.24. B paBHOOeIpeHHOI! TpaIelNH C OCTPHIM YIJIOM o IIPY OCHOBAHUY
OKPY>KHOCTB, IOCTPOEHHAasA Ha GOKOBOM CTOPOHE KaK Ha uaMeTpe, Kaca-
eTcs APYroi GOKOBOM CTOPOHEI. B KAKOM OTHOILIIEHHUU OHA JEJUT OoJblee
OCHOBAHUE TPameIu?

8.25. B okpyxHOCTU pajuyca 4 NIpoBelAeHHl XopAa AB U guaMeTp

AK, 06pasymoiuii ¢ XOpAoH yro g B Touke B mpoBeZieHa KacaTeslbHas
K OKPY>KHOCTH, IlepeceKarolas npogonkeHue auamerpa AK B Touke C.
Hatizute meauany AM TpeyronpHuka ABC.

8.26. Ha mpsamoii, npoxozsameil yepe3 1eHTp O OKPY>XHOCTH pajuy-
ca 12, B3aTel Touku A u B, mpuuém OA =15, AB=15 u Touka A JIEXKUT
Mmexay O u B. 113 Touek A 1 B IIpoBe/ieHBl KacaTe/lbHble K OKPY>XHOCTH,
TOYKU KacaHUs KOTOPBIX JIesKaT IO OAHY CTOPOHY OT npsiMoii OB. Haiiau-
Te IUIolap TpeyronbHuka ABC, rae C — TodKa NepecedyeHus 3TUX Kaca-
TeJIbHBIX.

8.27. B yroi ¢ BepumHO# A, paBHBIH 60°, BIIMcaHa OKPYXHOCTH C IIeH-
TpoM O. K 3Tolf OKpy:XHOCTU IIpOBe/ieHa KacaTejbHasd, IepeceKaruas
cTOpoHBl yra B Toukax B u C. Otpe3ok BC mepecekaeTcs C OTpe3-
koM AO B Touke M. HaiizuTe pajuyc OKpy>XHOCTH, BIIUCAHHOU B Tpe-
yronbHUK ABC, eciu AM : MO =2:3u BC=7.

8.28. Yepes Touky A OKPY:KHOCTH pajsuyca 10 mpoBeseHbI ABe B3auM-
HO IepIeHAUKYIIAPHBIe XO0pAbl AB 1 AC. BelunciuTe paguyc OKpy>XHOCTH,
Kacaroleiica JaHHOU OKPYKHOCTU U IIOCTPOEHHBIX X0pZ, eciu AB=16.
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3ajayy Ha AOKa3aTeJbCTBO M BbIYHCIEHUE

8.29.1. O6mre BHyTpeHHHE KacaTeJlbHbIE K ABYM OKPY>KHOCTSAM IIep-
meHJUKYAApHbL. OfHa M3 HUX KacaeTcd OKpyXHocTel B Toukax A u C,
BTOpasi — B To4Kax B u D (Touku A u B jiexkaT HA OHOU OKPYXKHOCTH).

a) Jokaxure, 4To 0Tpe3ok AC paBeH CyMMe paZlyCcoB OKPY>KHOCTEM.

6) Haiizure tuiomazapb yeTeipéxyronbHuka ABCD, ecniu AB=6, CD =8.

8.29.2. O61ue BHyTpEHHHE KacaTeabHbIE K IBYM OKPY>KHOCTSIM TTepe-
cekatorcd B Touke O. OfHa U3 HUX KacaeTcs OKPYKHOCTel B Toukax E u G,
BTOpass — B Toukax F u H (touku F u G nexaT Ha OJHON OKPY>KHOCTH),
a /ZFOG=60°.

a) Jlokaxwure, yro FH = EH + FG.

6) HaiizuTe 1wiomiap yeTeipéxyronbuuka EFGH, ecniu FG=5, EH =3.

8.30.1. OxpyxHOCTb ¢ LeHTpoM O, BIMCaHHAadA B TpeyroibHUK ABC,
kacaetcsa cTopoH AB u BC B Toukax P U Q COOTBETCTBEHHO.

a) JlokakxuTe, 4TO B YETBIPEXYTOIbHUK BPOQ MOXXHO BIIMCATh OKPYK-
HOCTb.

6) Hatizute yron ABC, ecyiv paguyc 3TOH OKPY)KHOCTU BJIBO€ MEHbIIIe
pazuyca BIIMCAaHHON OKPY>KHOCTU TpeyroiabHuka ABC.

8.30.2. OxpyxHOCTb c meHTpoM O, BIMcaHHasg B TpeyroabHUkK ABC,
kacaetcsa cTopoH AB u BC B Toukax P U Q COOTBETCTBEHHO.

a) JlokaxkuTe, YTO OKOJIO YeTHIPEXyrosbHMKa BPOQ MOXHO OIMCaThb
OKPY>XKHOCTb.

6) Hatigute yron ABC, eciii paZlyc 3TOM OKPY>KHOCTH PaBEH PagUuyCy
BIIMICAHHOU OKPY>KHOCTU TpeyroabHuKa ABC.

8.31.1. Xopna AB OKpyXHOCTHU NapasiieJlbHa KacaTeJIbHOMN, IPOXOA-
el yepe3 Touky C, JieXKallylo Ha OKPYKHOCTH.

a) JlTokaxurte, 4TO TpeyronbHUK ABC paBHOOEAPEHHEIH.

6) Hatizure paguyc OKpy»XHOCTH, €CJIM PACcCTOSTHHE MEX/Y KacaTeb-
HOM U mipsimoii AB paBHo 1 u ZACB=150°.

8.31.2. Xopza AB OKpY>XHOCTH IapajjejbHa KacaTelbHOU, IIPOX0/-
meii yepe3 Touky C, Jexallyl0 Ha OKpPYKHOCTU. IIpsAmMasd, mpoxozsamias
yepe3 TOUKy C U LIeHTP OKPY>KHOCTH, BTOPUYHO IIepeceKaeT OKPY>XKHOCTb
B TOouke D.

a) JlokaxkuTte, 4TO TPEYTOIbHUK ABD paBHOGEAPEHHBIH.

6) NsBecTHO, uTo ZADB =150°. B KaKoM OTHOIIIEHUY XOpJa AB ZienuT
Auametp CD?

8.32.1. B paBHOGeapennslii TpeyroabHuk ABC (AB = BC) Bmwmca-
Ha OKPYXHOCTb. [Ipsimas [ kacaeTcsi 3TOM OKPY:KHOCTU U IapasliesbHa
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npsaMoii AC. PaccTossHUE OT TOYKHU B 710 IpsiMOH [ paBHO paZiyCy OKPYX-
HOCTH.

a) Jlokaxxute, 4To TpeyroabHUK ABC paBHOCTOPOHHUH.

6) Haiizure paccTosiHUe MeXIy TOYKaMM, B KOTOPHIX ZaHHAs OKPYX-
HOCTb KacaeTca cTopoH AB u BC, eciu pasuyc OKPY>KHOCTHU paBeH 3.

8.32.2. B paBHOOeapeHHBIN TpeyroabHUK ABC (AB = BC) BmucaHa
OKpY>kHOCTb. [IpsaMan xacaeTcsa 3TOU OKPY>XHOCTH, ITapaJijlej]bHa IPAMOM
AC u nepecekaeT cTOopoHBl AB u BC B Toukax P u Q. OKpy>XHOCTBb
KacaeTcA CTOpoHbI AB B Touke M.

a) Jlokaxute, 4TO IEPUMETP TpeyTroibHUKa BPQ BABOE 6OJIbIllE OTPE3-
xa BM.

6) HatiznTe nepumeTp TpeyroibHUKa ABC, eciii pasuyc OKPY>KHOCTHU
paBeH 3, a pacCTOSHUE OT LIEHTPa OKPY>XHOCTH IO BEPIINHBI B paBHO 5.

8.33.1. Yepes 11eHTp O OKPY>KHOCTH, BIIMCAHHOU B TpeyroibHuK ABC,
npoBesu npAmyto MN napasienbHo cropoHe AB (M nexxut Ha BC, N e-
KuT Ha AC).

a) Jlokaxkute, 4TO IowaAu TpeyroabHukoB AON 1 BOM npomnopiiu-
OHaJIbHEL oTpe3kam AN u BM.

6) HaiiguTe mepumeTp deTeIpéxyronbuuka ABMN, eciu AB=5, MN =
=3.

8.33.2. Yepes 1ieHTp O OKPYKHOCTH, BIIMICAHHOU B TpeyroabHUK KLM,
npoBesu npsiMyto AB napaienbHo cropoHe LM (A nexut Ha KL, B nexuT
Ha KM).

a) Jlokaxkure, yTo IUIOWAAM TpeyroabHUKOB AOK u BOK mponopiiyo-
HaJIbHEI oTpe3kaMm AL u BM.

6) Haligute mepumeTp 4eThHIpEXyronbHUKa ABML, eciu ero Iuiomaab

7
COCTaBJIAeT e IUIOMAAM TpeyronbHuka KLM, a pasHOCTh NepUMETPOB

TpeyronbHUKOB KLM u AKB paBHa 24.

8.34.1. OxoJ10 OKPY>KHOCTH OIHICaHa paBHOOeApeHHas Tpanenus ABCD;
E 1 K — TOuKM KacaHUs 3TOH OKPYKHOCTH ¢ OOKOBBIMHM cTOpoHamu AD u
BC cOOTBETCTBEHHO.

a) Jokaxure, uro EK || AB.

6) Hatizute 1wiomazpb Tpanenuu ABKE, eciu paZiuyc OKPY»KHOCTH pa-
BeH R, a ZBAD =60°.

8.34.2. OK0JI0 OKPY:KHOCTH OITHCaHa paBHOGeApeHHas Tparmeryisa ABCD;
E 1 F — TOYKM KacaHUs 3TON OKPYKHOCTU ¢ GOKOBBEIMU CTOPOHAMU AB U
CD CcOOTBETCTBEHHO.

a) Jokaxure, uto BE : AE=CF : DF.

6) Hatiaute mwioniazs Tpaneiuu BCFE, eciu BC=2, AD =18.
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8.35.1. Oxpy:kHOCTB ¢ rieHTpoM O KacaeTcsi O0KOBOH CTOPOHBI AB paB-
HOOepeHHOTO TpeyroabHUKa ABC, mpogomkeHuss 60KOBOH CTOpoHBI AC
U npoznobkeHusa ocHoBanuAa BC B Touke N. Touka M — cepesyiHa OCHOBa-
Huda BC.

a) Jokaxwurte, uro AN =OM.

6) Hatizmte OM, eciu CTOpOHBI TpeyroiabHHUKa ABC paBHbI 10, 10
u 12.

8.35.2. Okpy:xHOCTb ¢ ileHTpoM O KacaeTcsst GOKOBO CTOPOHBI AB paB-
HOOepeHHOTO TpeyroabHUKa ABC, mpogomkeHus: 60KOBOK CTOpoHBI AC
U npofokeHusa ocHoBaHuA BC B Touke N. Touka M — cepeAniHa OCHOBa-
Hua BC.

a) Jokaxurte, yro MN = AC.

6) Haiigute OC, ecu cTopoHH! TpeyronbHuKa ABC paBHHL 5, 5 u 8.

8.36.1. OxpyxHOCTb ¢ 1eHTpoM O, BNMcaHHas B TpeyroibHUK ABC,
kacaeTtcsa cTopoHbl BC B Touke M. OKpYy:XKHOCTB C IleHTpoM O; KacaeTcs
cTtopoHbl BC B Touke N, a Takke KacaeTcs IPoAo/LKeHN cTopod AC u AB.

a) JlokaxxuTte, YTO OKOJIO YeThIpéxyroiabHUKa BOCO; MOXHO ONUCATh
OKPY>XKHOCTb.

6) Haiizure 1wiomazn 4eTHIpEXYroabHUKOB BOCO,; u NOMO,, eciu
AC=6,BC=8, AB=10.

8.36.2. OxpyxHOCTb c HeHTpoM O, BIHcaHHas B TpeyroiabHuk ABC,
kacaetrcsa ctopoHbl BC B Touke M. OKpyXKHOCTBb ¢ LeHTpoM O; KacaeTcd
cTtopoHbl BC B Touke N, a Tak)ke KacaeTcs IPoAo/LKeHN cTopod AC u AB.

a) Jokaxwute, uyTro BN =CM.

6) Hatizute OO, ecmu AC =10, BC=24, AB=26.

8.37.1. Cropona CD mpsamoyronbHuka ABCD kacaeTcsi HEKOTOPOH
OKpY>XHOCTU B Touke M. IlpogomxeHue cTOpoHBl AD mociaefoBaTelbHO
IepeceKaeT OKPYKHOCTDb B Toukax P u Q, npamMada BC kacaeTca OKpPYy>KHO-
CTH, a TouKa Q JIeXUT Ha npamMoi BM.

a) Jokaxurte, yro ZDMP = /CBM.

6) VzBectHO, yTo CM =5 u CD = 8. Hatigure cTopoHy AD.

8.37.2. Cropona MN npamoyronbHuka KLMN kacaeTcsi HEKOTOPOH
OKPY>KHOCTU B Touke A. [IpopomxeHue cTopoHbl KN mociezoBaTeIbHO
repeceKaeT OKPY»KHOCTb B Toukax B u C, npsamas LM KacaeTcs OKPY>KHO-
cTH, a Touka C JeXuT Ha IpsaMoi AL.

a) Jlokaxkute, 4TO TpeyroabHUKU ABN u LAM TI0Z0GHEL.

6) N3BecTHO, uTo AM =13 u KL =25. Hatizure ctopony KN.

8.38.1. Touku M u N — cepeAuHBI CTOPOH COOTBETCTBEHHO AB U AC
TpeyronbHuka ABC. IIpamasn, mpoxojdilad 4yepes BeplIuHy A, mepecexkaer
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otpesku MN u BC B Toukax K u L COOTBETCTBEHHO, IPUYEM B YETHIPEX-
yrosbHUK BMKL MOXXHO BIIUCAaTh OKPY>KHOCTb.

a) JlokakuTte, 4YTO MepuUMeTp TpeyroabHuka AMK BABOe 6OJbIllE OT-
pe3ka BL.

6) Haiigute AL, ecntu AB=12, BC=16, AC=20.

8.38.2. Touku M u N — cepeIMHBI CTOPOH COOTBETCTBEHHO AB u AC
TpeyronbHuka ABC. [IpAaman, mpoxojdinas 4yepes BEPIINHY A, IlepecexkaeT
otpesku MN u BC B Toukax K u L COOTBETCTBEHHO, IPUYEM B YETHIPEX-
yrosbHUK BMKL MOXXHO BIIUCAaTh OKPY>KHOCTb.

a) Jlokaxxure, 4TO MEPUMETP TPeyroibHUKA ABL B yeThIpe pa3a 60ib-
e orpeska BL.

6) Haiizute aToT nepumetp, eciu AB =20, AC =34, BC =42.
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9. OxpyxHocTu ¢ neHtpamu O; u O, KacawmTcs BHEIIHUM 06pa3oM
B Touke C. [Ipamad kacaeTcAd 3TUX OKPY:KHOCTEH B PasIMYHBIX TOY-
kax A u B cooTrBercTBeHHO. Hatisute yron AO,B, eciu U3BECTHO, YTO

tg LABC=1.
Omeem: 45°.

PemreHue. Ilycth M — TOUKa NepeceyeHus oTpeska AB c obiiei
KacaTeJbHOU K JAaHHBIM OKPYKHOCTSIM, TIPOBEIEHHOM Yepe3 X TOYKY Ka-
canus C. Torga MA = MC = MB, 3uauut, ZACB=90°.

Omnyctum nepneHaukyasap O,H u3 ueHTpa O, BTOPOY OKPY>KHOCTU Ha
eé xopay BC. Torga H — cepeauna BC. 113 ycioBUA 3aZjaqu caeAyeT, YTo

AC = %BC =BH, a Tak kaKk /BO,H =90° — Z0,BH = ZABC, TO 1psMoO-
yrosbHble TpeyronabHUKU BO,H 1 ABC paBHBI 110 KaTeTy U IPOTUBOJIEXa-
memy ocTpoMy yriy. 3HauuT, O,B = AB. CrnegoBarenbHo, ZAO,B = /BAO, =
=45°. <

B pasHbix yueGHUKAX MPUBOAATCS pasHbie GOPMYIHUPOBKU OMpeZee-
HUS KaCaroUUXCsl OKPYKHOCTEH:

1) TOBOPAT, YTO ZBe OKPYKHOCTH KAacCarTCs, €CJIU OHU UMEIOT e/[UH-
CTBEHHYIO OOIIYI0 TOUKY;

2) TOBOPSAT, YTO JIBE PA3JUYHBIE OKPYKHOCTH KaCAIOTCs, €CJIU OHU MMe-
0T OGIIYI0 TOUKY U OOIIYyI0 KacaTelbHyI0, IPOBEAEHHYIO B 3TOH TOUKE.
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OTU ompeziesieHNsI PABHOCWIBHEL: €CJTM OKPY’KHOCTH KacaloTcs o Iep-
BOMY OIIp€ZIeIEHUIO, TO OHM KacaloTCs U 10 BTOPOMY, ¥ HA060pOT.

o) &2

T'OBOPAT, 4TO OKPYKHOCTH KacaloTcs BHEIIHMM obpas3oM (KacarTcs
W3BHE), €CJIM WX LEHTPHI JIeXKaT 10 pasHble CTOPOHHBI OT oOImeil Kaca-
TeNbHON. ECIM e IeHTPhI KacaloUMXCs OKPYKHOCTEl JIeXaT 10 OAHY
CTOPOHY OT ObIIeli KacaTeNbHOH, TO TOBOPST, YTO OKPYKHOCTH KacalTCs
BHYTPEHHUM 00pa3oM (KacaroTcs U3HYTPH).

CaMoe BaskHOe CBOMCTBO Kacaloluxcst OKPYKHOCTe — JIMHUA UX IeH-
TpoB (T. e. IpsAAMasi, IPOBeAEHHAs Yepe3 LIeHTPhl OKPY>KHOCTe) MPOXOAUT
Yepe3 TOUKY KacaHus. DTOT GaKT IpU pelleHuH 33Jad Ha Kacaroluecs
OKPYKHOCTH, KaK IIPaBIJIO, UCIIOIb3yeTCs B IEPBYIO OYepeb.

Ecsu B ycsI0BUM 33a4M He YKa3aHO, KAKUM 00pa3oM KacaroTcs OKPYXK-
HOCTH, TO HeoOGXOZVMO paccMaTpuBaTh U CAy4ail BHEUIHEro, U ciaydail
BHYTPEHHET'0 KacaHus.

ITpumep 1. [IBe OKPYXKHOCTH pajiuiyca r KacaloTcst O0IbIIel OKpy>KHO-
CTH pazuyca R — ofHa M3HYTpH, Apyras U3BHe, IpUUYEM I'pafycHas Mepa
AyTH MEeXZAY TOYKaMM KacaHWs paBHa 60°. HaliauTe paccTosiHHE MEXIY
[EHTPaMH MEHBIINUX OKPY>KHOCTEH.

Omeem: v/ R%+ 3r2.
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P e m e H u e. [IycTe OKpy2KHOCTU pazuyca r ¢ neHTpamu O, u O, Kaca-
I0TCA OKPY>KHOCTH pazuyca R ¢ neHTpoM O COOTBETCTBEHHO BHYTPEHHUM
Y BHEITHUM 00pa3oM, mpuuéM r < R. ITOCKOJIbKY JIMHUSA [[EHTPOB ABYX Ka-
CaIOUIMXCA OKPY>KHOCTEN IIPOXOAUT Yepe3 TOUKy ux kacaHud, 00O, =R—r
u 00, =R +r. Kpome Toro, Z0,;00, = 60°. TIo TeopeMe KOCUHYCOB U3
TpeyronbHuka 0,00, HaxoAuM, 4YTO

0,02 = R+1)?+ (R -1)?—2(R+1)(R—r) cos60° =
=R+r*+R-r?*—(R*-r?) =R*+3r%

CnegosatenbHo, 0,0, = 1/ R% + 3r2. <

IMpumep 2. OKpy:KHOCTU pa3INYHBIX paguycoB r U R ¢ neHTpamu O,
U O, COOTBETCTBEHHO KacaloTCs BHEITHUM o6pa3oM B Touke K. [Ipsamas
KacaeTcs 3TUX OKPYXKHOCTeN B pasjW4HBbIX TOYkKax A U B, a Bropas Ips-
Masgt — B Toukax D u C COOTBETCTBEHHO.

1) Haiizure AB u oTpe3ok MN o6Ieil KacaTeJIbHOW OKPYKHOCTEH,
MIPOXOAIIEH Uepe3 TOUYKY WX KacaHWs, 3aKII0YEHHBIM MEXAY OOIUMH
BHEIITHUMU KacaTeJbHBIMU AB u CD.

2) Jokaxwute, yto ZAKB=/0,MO,=90°.

3) Joxaxure, uro ABCD — omnucaHHas Tparnenus, U HalguTe e€ Bbl-

coTy.
Omsem: 1) 24/rR; 3) ;‘f;.

PemeH ue. [lna onpeZieI€HHOCTU IPEATIONOXKUM, 4TO ' < R.

1) Touka K nexxut Ha oTpeske O,0,, IIOCKOIbKY OKPYKHOCTH KacaroT-
cs1 BHeHUM obpasoM. [Toatomy O;0, = 0K + KO, =r + R. VI3 TOYKH
O, omyctuM nepneHgukyiasp O;F Ha paauyc O,B BTOpPOU OKPY>KHOCTH.
Torza, Tak kak O,B | AB (kak paguyc, IpOBeJEHHBIN B TOYKY KacaHUsI
c mpsimoii AB), O F || AB. Kpowme Toro, mpsimbie O, A u O,B napaiieabHbl,
TaK KaKk obe OHU TepIIeHAUKYIAPHBI KacaTeabHOU AB. ClieZoBaTenbHO,
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4eThIpEXyronbHUK O ABF — npAMOyronbHUK. Touka F j1eXUuT Ha oTpe3Ke
0O, B, noaTomy

O,F = 0,B—BF = 0,B—0,A=R—r.

ITo Teopeme IMudaropa u3 mpsaMOyronbHOro TpeyronbHuka O,FO, Ha-
XOZUM, YTO

0,F = /0,03— 0,7 = |/ + R — (R—1)? = 2V/R.

CneposarenbHo, AB=0,F =2+/rR.
OTpesku KacaTeJbHbBIX, IPOBEAEHHBIX K OKPYKHOCTU U3 OAHOU TOUYKH,
pasHel, nostoMy MK =MB u MK = MA. 3HauuT,

NM = 2MK = AB = 2V rR.

2) Tlockombky MO; m MO, — GUCCEKTPHUCHI CMEXHBIX yrimoB AMK
u BMK, yron O; MO, npamoii.

[Tockoneky MA = MK = MB, meauana KM tpeyroneHuka AKB paBHa
MmoJIoBUHE cTOpoHHI AB. CrnenoBatenbHo, ZAKB =90°.

3) Ilycts npsamsle AB u CD niepecekatoTesa B Touke O. Torga OA=0D,
OB =0C, moatomy CD = AB=2+/TR.

Touku O; u O, nexaT Ha OuccekTpuce yria AOD. Buccektpuca
paBHOOeApeHHOTO TpeyronbHUKa AOD ABIAETCS €ro BBICOTOH, IIO3TOMY
AD 1 0,0, u BC 1 0,0,, 3uauut, AD || BC u ABCD — paBHOGepeHHast
Tpanenusa. Orpe3ok MN — eé cpefHAA TUHUA, I0O3TOMY

AD+BC = 2MN = 2AB = AB+CD.

CrnezpoBatesnbHO, B Tpanenuto ABCD MOXXHO BIIKUCAaTh OKPY>KHOCTb.

[Tycts AP — BbICcOTa 3TOM Tpamenuu. [IpsMoyronbHble TPEyTroNIbHUKN

APB u O,FO, iofo6HHI, TO3TOMY % = OAg , OTKyZia HaXOAUuM, 4TO
1 1Y2

AP — O,F-AB _ 2vrR-2VrR _ 4rR 4
0,0, r+R T r+R°




90 § 9. Kacaroruecs OKpy)XKHOCTH

IloarorosuTebHBIE 3a4a4U

9.1. Tpu paBHBIe OKPY>XHOCTH pajuyca R kacaroTca Apyr Apyra BHeIl-
HUM obpa3zoM. Halizure CTOPOHBI U YIVIBL TPEYTOIbHUKA, BEepIIMHAMU KO-
TOPOr'0 CJIy>KaT TOUYKYU KacaHUA.

9.2. /IBe paBHBIE OKPY>KHOCTH KacaloTcsA U3HYTPU TpPeTbel U KacalTca
Mexzay coboii. CoeIMHUB TPU LEHTPA, MOMYIUM TPEYTOIbHUK C MEPUMET-
powm, paBHbIM 18. Hatizute pazuyc 60sbIeis OKpy>KHOCTH.

9.3. Tpu OKpyXHOCTHU pajuycoB 6, 7 1 8 IoNapHo KacaroTcd ApYyT Apy-
ra BHEIIHUM ob6pa3oM. HalizuTe miomazpb TpeyrolbHUKA C BepIIMHAMU
B LIEHTPax 3TUX OKPY>KHOCTeMU.

9.4. OKpPY>XHOCTH paZnycoB 8 M 3 KacaloTcs BHYTPEHHHM 06pasoM.
V3 ueHTpa Oosblilell OKPY)KHOCTH IIpOBeAeHa KacaTelbHas K MeHbLIeH
OKpy)kHOCTH. HaliziuTe paccTosTHUE OT TOYKU KacaHus A0 IieHTpa boblieit
OKPY}KHOCTH.

9.5. /IBe OKpYy>KHOCTHU pajuyca r KacawTca Apyr Apyra. Kpome Ttoro,
KaXkZiasAd U3 HUX KacaeTcs U3BHe TpeThel OKPYKHOCTHU pajuyca R B TOUKax
A u B cooTBeTcTBeHHO. Hatigure paauyc r, eciu AB=12, R=8.

9.6. /IBe OKpY>XHOCTH pajuyca r KacaroTcs Apyr gpyra. Kpome Toro,
KaXkZasd U3 HUX KacaeTcs U3HYTPU TpeTbell OKPYKHOCTU pajuyca R B Tou-
Kax A u B cooTBeTcTBeHHO. Hatiiure paguyc R, eciu AB=11, r=5.

9.7. JlaHa OKpYy>XKHOCTb pazuyca R. YeTbIpe OKpPY>KHOCTU PaBHBIX pa-
[UYCOB KacaloTCs JaHHON BHEIHUM 00pa3oM, U KaXJasd U3 3TUX YETHI-
PEX OKpY>KHOCTEH KacaeTcs ABYX Apyrux. HalauTe paguychl 9STUX YeTHIPEX
OKpY>KHOCTe!.

9.8. Tpu OKPY>KHOCTH pa3HBIX PaZUyCOB IIOIIapHO KacaroTcsA ApyT ApyTra
BHeITHUM 06pa3oM. OTpe3KH, COeIUHAIONINE UX LIEHTPH, 00pa3yloT mps-
MOYTOJIBHBIN TPEYTONbHUK. HaliuTe pazuyc MeHbIleH OKPY>KHOCTH, €CITH
pazuychl 6onblieil u cpegHelt paBHEL 6 U 4.

9.9. Ha npaMoii, npoxozAeil yepes 1jeHTp O OKpPY»KHOCTHU pajuyca R,
B3fATa TOYKa A Ha pacCTOAHUU a OT IleHTpa. Haligure pazuyc BTOpou
OKPY’KHOCTH, KoTopas Kacaetcs npAMoil OA B TOUKe A, a TaKXKe KacaeTcs
JAHHOM OKPY>KHOCTH.

9.10. [laHbI OKpPY)XHOCTH paguycoB 1 u 3 ¢ obmum rentpom O. Tpe-
ThsI OKPY’KHOCTb KacaeTcs ux obeux. Haliznre yron Mexxay KacaTeJlbHBIMHU
K TPETbel OKPY>XKHOCTH, TPOBEeEHHBIMU U3 TOUKU O.

9.11. B yron, paBHBEIN 60°, BIIMCAHB! Be OKPY)KHOCTH, Kacarolluecs
ApyT Apyra BHeumHuM o6pasom. Pajguyc MeHbIEHl OKPY:KHOCTU PaBEH T
Haiiaute paguyc 60JbIeil OKPyKHOCTH.
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9.12. /IBe OKPY>KHOCTH KacaloTcs JpyT JApyra BHYTPeHHUM 06pasoM.
V3BecTHO, 4TO ZiBa pazuyca 6omblieii OKPYy>KHOCTH, YI'OJI MeXAY KOTOPHI-
MU paBeH 60°, KacaroTcss MeHbIIEH OKpy:kHOCTU. HaliinTe OTHOLIIEHME pa-
JIyCOB OKPY>KHOCTEM.

9.13. B paBHOCTOPOHHUM TPEyroJbHUK BIMCAHA OKPYKHOCTb. DTOU
OKPY’KHOCTH U JByX CTODOH TpPeyroJbHUKa KacaeTcA MeHbIIasd OKPYX-
HOCTb. HaliiuTe CTOPOHY TpeyrolbHUKA, eCIU paJuyc Majloi OKPY>KHOCTH
paBeH r.

9.14. B KpyroBO¥i CEKTOp C IIeHTPaJbHEIM yIyioM 120° BriricaHa OKpPyX-
HocTb. HaiizuTe eé paguyc, eciu pasuyc JaHHOM OKPY»KHOCTHU paBeH R.

9.15. /IBe OKPY:KHOCTHU KacaroTcs BHeNTHUM ob6pasoM B Touke K. OxgHa
IpsAMas KacaeTcs 3TUX OKPYXKHOCTel B pa3JW4HBIX TOukax A u B, a BTO-
pasi — COOTBETCTBEHHO B Pa3IMYHEIX Toukax C u D. O61mas kacaTeabHas
K OKPY>KHOCTAM, ITPOXOZAAIIadA dyepe3 ToUKy K, lepecekaeTcsa C STUMU Ips-
MbIMH B Toukax M u N. Hatigure MN, eciu AC =a, BD =b.

TpeHI/IPOBO‘{HbIe 3agadyu

9.16. OkpyXHOCTb paZinlyca 2 KacaeTcs BHENIHUM o6pas3oM JApyroi
OKpYKHOCTH B Touke A. O61asn kacaTeabHas K 06eMM OKPY:KHOCTSIM, TIPO-
BeZIEHHA Yepe3 TOUKY A, IepeceKaeTcs C APYyroi ux obIel KacaTeabHOM
B Touke B. Haiizute paziyc BTOpo¥l OKpyKHOCTH, eciiu AB=4.

9.17. [IBe OKPY>KHOCTH KacaroTCs APYT Apyra BHELTHUM 06pa3oM B TOU-
ke C. Paguychl OKpy:KHOCTel paBHHI 2 1 7. O6mias kacarenbHas K 060enM
OKPY>KHOCTAIM, IIpOBeZiI€HHaaA depe3 TouKy C, IepeceKkaeTcs C APyrod ux
obmielt kKacaTeqbHOMU B Touke D. HaiiuTe paccTossHUE OT IeHTPa MEeHbIIeH
OKPY>KHOCTH J10 TOYKU D.

9.18. OKpy>KHOCTb paZuyca I KacaeTcs HeKOTOpOIi IpAMOI B Touke M.
Ha aT0# npsmo#i o pa3Hble CTOPOHBI OT M B3SIThI TOYKU A U B, Ipu4ém
MA = MB = a. Hatiiute pasryc OKPy>KHOCTH, TIPOXOZAIIEN Yepe3 TOUKU A
U B u Kacaromiencs JaHHOU OKPYKHOCTH.

9.19. OnHa OKPY»XKHOCTb OIIMCaHa OKOJIO PaBHOCTOPOHHEI'O TPEyroyib-
Huka ABC, a BTopas BIMCaHa B yroil A U KacaeTcs IepBOU OKPY>KHOCTH.
Haiizute oTHOLIEHNE pafUyCOB OKPY>KHOCTEI.

9.20. B OKpY>XHOCTb BITMCAH pPaBHOOEAPEHHBIN TPEYTOIBHUK C OCHO-
BaHMEM d U YIVIOM IIPU OCHOBaHUU a. KpoMme Toro, mocrpoeHa BTOpas
OKPY>KHOCTB, Kacalolascs epBoil OKPY)XHOCTH M OCHOBAHUS TPEYTob-
HUKa, IIPUYEM TOYKA KacaHUs ABIIETCSI CepeInHON ocHOBaHuA. Haiigure
pazuyc BTOPOH OKPY>KHOCTH.
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9.21. IBe okpyxHOCTH C LeHTpamu O, O, U paguycamu 32, epeceka-
ACh, AenaT orpe3ok O, 0, Ha TpuU paBHble YacTu. HaiizuTe paguyc okpyx-
HOCTH, KOTOpAast KacaeTcs U3HYTPU 06EUX OKPY>KHOCTEl U KacaeTcs OTpe3-
ka 0,0,.

9.22. JIBe OKPY>KHOCTU pafUycoB R U I KacaloTcs CTOPOH JaHHOI'O yIia
u apyr apyra. Haiizure paguyc TpeTbell OKpy»KHOCTH, Kacarolleics cTo-
POH TOrO e yIJia, IIeHTP KOTOPOI HaxOAUTCA B TOUKEe KacaHUA OKPYXKHO-
cTeW MeXAy COOOM.

9.23. B TpeyronpHuke ABC cTopoHa BC paBHa a, paZuyc BIMCAaHHOMN
OKPY’KHOCTH paBeH r. HaliauTe pazuycsl AByX paBHBIX OKpPY:KHOCTeM, Ka-
carolyxca Apyr Apyra, eciy ofHa U3 HUX KacaeTca cTopoH BC u BA, a ipy-
rasg— cTtopoH BC u CA.

9.24. JIBe OKPYXHOCTH paZiiycoB 5 U 3 KacaloTcs BHyTPEHHUM o6pa-
3oM. Xopza 6osbliell OKPYKHOCTH KacaeTcsi MEHbIIIeN OKPY)XHOCTH U Jie-
JINTCS TOYKOM KacaHusA B oTHolneHuw 3 : 1. HaliguTe AJMHY 3TOH XOPZABL.

9.25. /IBe OKPY’KHOCTHU, PaZUyChl KOTOPEIX OTHOCATCA Kak 9 —4+/3 k 1,
KacaloTcs APYT Apyra BHYTPEHHUM 06pa3oM. B 6osbIiieil OKpyKHOCTH TIPO-
BeZleHB] IBe paBHbIE XOpZbI, Kacarollirecs MeHblllel oKpy>KHocTu. OzfHa U3
3THUX XOpZ IepIeHAUKYIAPHA OTPE3KY, COeJUHAILEMY LIEHTPHI OKPY>KHO-
cTel, a Apyrad HeT. HaiizuTte yron Mexzy STHMU XOpZaMHU.

9.26. /IBe OKPY>KHOCTHU KacaloTcsi BHyTPeHHUM ob6pa3oM. IIpsmas, mpo-
XOZsIIas yepe3 LeHTp OoMblel OKPYKHOCTH, ITepeCeKaeT eé B TOUKax A
u D, a MeHbIIyI0 OKPY’KHOCTb — B Toukax B u C. HaiiguTe oTHoOIIeHUe
pazuycoB OKpyKHoOcCTel, eciu AB:BC:CD=3:7:2.

9.27. /IBe OKPYXHOCTH KacaroTcs BHYTpeHHUM obpaszoM. [Ipsamas,
IIPOXOAAIIAA Yepe3 IEHTP MeHbIIell OKPYy:KHOCTH, IlepeceKkaeT 6OIbIIyI0
OKPY’KHOCTb B TOouKax A U D, a MeHbIIyI0 — B Toukax B u C. Hatizute
OTHOIIIEHVE PAZINYCOB OKPY)XHOCTeH, ecii AB: BC:CD=2:4:3.

9.28. /IBe okpyHOCTU paguycoB R u r (R >r) KacarmTCs BHEITHUM
obpasom B Touke C. K HUM mpoBezeHa 0011asa BHEIIHASA KacaTeabHas AB,
rge A u B— touku kKacaHus. Haiiiute cTopoHs! TpeyroabHuka ABC.

9.29. /IBe OKPY>XHOCTH paauycoB R u r (R > r) KacaloTcs BHEITHUM 00-
pasom. IIpsiMas KacaeTcst 3TUX OKPYKHOCTEH B Pa3IMYHBIX TOUKaX A U B.
HaiizuTe paguyc oKpyKHOCTH, Kacaroueics 06enx JaHHBIX OKPYXHOCTeHN
u npsamMoi AB.

9.30. /IBe OKpY>XHOCTH KacaroTci BHEIIHMM obpa3oM B Touke C.
OO61mas BHeIIHAA KacaTelbHasA KacaeTcs IepBOol OKPY)KHOCTU B TOUKe A,
a BTOpol —B Touke B. [Ipamasa AC mepecekaeT BTOPYIO OKPYKHOCTb
B Touke D, ommmuHoi ot C. Hatizure BC, eciu AC =9, CD =4.
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9.31. /IBe OKPY:KHOCTHU KacaloTCs APYT Apyra BHEIIHUM 06pa3oM B TOU-
ke A. Halizure pazyychl OKpy>KHOCTeM, eciii XOp/bl, COeJUHSAONINE TOU-
Ky A C TOYKaMH KacaHUs C OFHOM U3 OOIIMX BHENTHUX KacaTeJTbHBIX, PaB-
HBI 6 1 8.

9.32. Tpu OKpYKHOCTH paZnycoB 1, 2 U 3 KacarwTcs ApPyr Apyra BHeEI-
HUM obpasoM. HaliuTe pasnyc OKpY>KHOCTH, IIPOXOAAIIEN yepe3 TOUKHU
KacaHUA 3TUX OKPY>XHOCTel.

9.33. /IBe OKpPYKHOCTH PaZUycoB 5 U 4 KacaloTCs BHEITHUM 06pa3oM.
[Tpamas, xacaromrascsa MeHbIIeH OKpPYXKHOCTH B TOuKe A, IlepeceKaeT
66mpiIyio B Toukax B u C, mpuuém AB = BC. Hatizure AC.

9.34. Touka B — cepeguHa oTpeska AC, nmpuuém AC = 6. IIpoBeZieHEl
TPU OKPYKHOCTHU pazuyca 1 c ieHTpamu A, B u C. Haiizute paguyc det-
BEPTOI OKPY)KHOCTH, Kacaroleiica BceX TpEX JaHHBIX.

9.35. Touka B — cepesuHa otpeska AC, npuuém AC = 6. IIpoBeieHEI
TPU OKPYKHOCTHU pazuyca 5 c rieHTpaMu A, B u C. Haiizute paguyc det-
BEPTOI OKPYKHOCTH, Kacarllleiicsa BcexX TPEX JaHHBIX.

9.36. /laHa OKPY>XHOCTB C LIeHTPOM B Touke O u paguycom 2. 113 koHIa
oTpe3ka OA, mepeceKamwllerocs ¢ OKpy>XKHOCTbIO B Touke M, IIpoBezeHa
kacarenbHas AK k okpyxHocTH, ZOAK = 60°. HalizuTe pagnyc OKpy>KHO-
CTH, BIucaHHOU B yron OAK u kacaromieiics JaHHON OKPY>KHOCTH BHeIII-
HUM 06pa3oM.

9.37. B kpyre c neHrpoMm O xopzaa AB mnepecekaeT paguyc OC B TOY-
ke D, mpuuém ZCDA = 120°. Halizute pasuyc OKPy>XKHOCTH, BIIMCAHHOM
B yron ADC u Kacaromeiica ayru AC, eciu OC =2, OD = /3.

9.38. OKpyXHOCTH paJuycoB r U R KacaroTcs ApyT Apyra BHyTPeHHUM
obpasomM. Haiiznre cTOpoHy paBHOCTOPOHHET'O TPEYTONBHUKA, Y KOTOPOTO
O/lHa BepIIMHA HAXOAUTCA B TOUKE KACAHWSA JAHHBIX OKPYKHOCTEH, a ABe
JpyTHe JIeXXaT Ha Pa3HbIX JAHHBIX OKPY>KHOCTSX.

9.39. Paguycel okpyXHOCTel S; U S,, Kacarolluxcs B TOYKe A, pas-
HBI R U r coorBeTcTBeHHO (R > r). [IpsMast, mpoxogsinas yepe3 TOYKY B,
JIeXKall[ylo Ha OKPY>KHOCTU S, KacaeTcs OKPY>KHOCTU S, B Touke C. Haii-
mute BC, eciu AB=a.

9.40. OTHOLIEHNE PaZUyCOB OKPYKHOCTeN S U Sy, KACAIOUIUXCA B TOY-
ke B, paBHO k (k >1). U3 Touku A, jexxaiieil Ha OKPYKHOCTH S;, TIPO-
BeJleHa IIpsAMas, Kacaromasacsa OKPYXKHOCTU S, B Touke C. Hatizute AC,
€CJIM U3BEeCTHO, YTO XOpAa, BelceKaeMas OKPYKHOCTbIO S, Ha IIpsAMOH AB,
paBHa b.

9.41. OKpy>XKHOCTb pazuyca 1 KacaeTcsa OKPY>KHOCTU pajuyca 3 B TO4-
ke C. Ilpamas, mpoxozdmas 4depe3 ToukKy C, IepeceKaeT OKPY:KHOCThb
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MeHbIIIEro pajguyca B Touke A, a bosblero paguyca — B Touke B. Haiigu-
Te AC, eciu AB=24+/5.

9.42. OKpy>XHOCTb pasuyca 2 KacaeTcs OKPYKHOCTH paauyca 4 B TO4-
ke B. [IpsaMas, npoxojaiias 4yepes TOUKy B, mepecekaeT OKPY>KHOCTb MEHb-
IIero paZunyca B TOUKe A, a OKPYKHOCTh OoJbIero paguyca — B Touke C.
Haitaute BC, eciu AC =3v/2.

9.43. B yros BI1caHO HECKOJIbKO OKPY>KHOCTeH, paiyChbl KOTOPBIX BO3-
pacraT. Kaxxzaa caezsyolas OKpy>XHOCTb KacaeTcs peAbIAyIel OKpYyXK-
HocTu. Haliimre cyMmMy JTMH BTOPOU U TPETbel OKPY>KHOCTEH, eIy pajiu-
yC IIepBOM OKPYKHOCTH paBeH 1, a IUIoIaAb Kpyra, OrpaHUYeHHOI'0 YeT-
BEPTOU OKPYXKHOCTBIO, paBHA 647T.

9.44. Ha oTpeske AB, paBHOM 2R, KaK Ha iuaMeTpe IIOCTPOEHA OKPYX-
HOCTb. BTOpas OKpy>KHOCTb TOI'0 XKe pajuyca, 4YTO U liepBas, UMeeT LIEHTP
B Touke A. TpeTbsA OKPY>KHOCTb KacaeTcs IIepBOM OKPY>KHOCTU BHYTpEH-
HUM 06pa3oM, BTOPOI OKPYKHOCTH — BHEIITHUM 06pa3oM, a Takke Kaca-
eTcs oTpe3ka AB. Haliute pasimyc TpeTbel OKPYKHOCTH.

9.45. B BEIIYKJIOM 4eThIpEXyTonbHUKe ABCD 3aKII049eHBI BE OKPYX-
HOCTU OJMHAKOBOTO pajuyca ', Kacarouecs ApyT Apyra BHEUTHUM obpa-
30M. LleHTp nepBoOil OKPY>KHOCTH HaxXOAWUTCA Ha OTpe3Ke, COeJUHAIONIeM
BepmuHy A ¢ cepeauHoil F cTopoHbl CD, a 1leHTp BTOpPOI OKpPY:KHOCTU
HaxoZWUTCA Ha OTpesKe, coeAuH:AOLIEM BepiinHy C ¢ cepeauHol E cro-
poHel AB. TlepBada OKpy>XHOCTB KacaeTca cTOpoH AB, AD u CD, a BTopa“
OKPY’KHOCTB KacaeTcs cTopoH AB, BC u CD. Hatizute AC.

9.46. B mpamoyronbHOM cekTope AOB 13 TOukM B kak u3 1eHTpa mpo-
BezieHa ayra OC (C — Touka IepeceueHus 3TON AyTU ¢ Ayroi AB) paauy-
ca BO. Oxpy:xHOCTb S, KacaeTcs gyru AB, ayru OC u npamoit OA, puuém
TOYKHM KacaHUsA pas3jN4YHbIL, a OKPY:KHOCTb S, KacaeTcda Ayru AB, nmpsamMoi
OA ¥ OKpYXHOCTH S; (TOUKM KacaHU:A TaKKe IONapHO pas3anyHel). Haii-
JATe OTHOLIEHNE pajuyca OKPY>KHOCTU S; K pajyyCy OKPY>KHOCTHU Sy.

9.47*% Ha otpe3ke AC B3siTa TOo4YKa B, 1 Ha oTpe3kax AB, BC, CA kak
Ha AuaMeTpax IIOCTPOEHBI IOMYOKPYKHOCTU S;, Sy, S3 IO OJHY CTOPOHY
oT AC. HaliguTte pazyiyc OKpy>KHOCTHU, Kacarolleics BcexX TPEX MOIYOKPYX-
HOCTel, ec/Ii U3BECTHO, YTO €€ IIeHTp yZAaJleH OoT npAmoii AC Ha paccTos-
HUE d.

9.48% JIBe OoKpyXHOCTU paguycoB r U R (r < R) kacatotcd ApyT Apy-
ra BHEIIHUM o6pa3oM. [Ipamas KacaeTcsi 3TUX OKPY>KHOCTel B Toukax M
1 N. B Toukax A U B OKPY)XKHOCTH KacalTcs BHEITHUM 00Pa3oM TpeTbei
okpyxHoCTHU. [Ipameie AB u MN nepecekatorca B Touke C. V3 Touku C
IIpoBeZieHa KacaTesJbHasd K TpeTbel OKpY>KHOCTH (D — Touka KacaHud).
Hatigute CD.
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3ajayy Ha JOKa3aTeJbCTBO U BbIYHCIEHUE

9.49.1. OKpy>KHOCTD C LIeHTPOM O U OKPYKHOCTB B/IBO€ MEHBLIETrO pa-
Jyca KacaloTcsi BHYTpPeHHUM obpa3oM B Touke A. Xopaa AB Gonblneit
OKPY>KHOCTH IlepeceKaeT MeHBbIIYI0 OKPY>KHOCTb B Touke M.

a) Jlokaxure, utro M — cepeauHa AB.

6) Jlyau OM mepecekaeT GONBUIYIO OKPYKHOCTh B Touke P. Hatigute
paccTosiHue OT IfeHTpa OosbIlel OKPY>KHOCTH 10 XOpAsl AP, ecnu pajuyc
OoJbIel OKPYKHOCTH paBeH 13, a OM =5.

9.49.2. OKpy>KXHOCTB C LIeHTpOoM O U OKPY>KHOCTb BZJBO€ MEHBILIETO pa-
[Myca KacaloTcs BHyTPeHHUM 00pa3oM B Touke E. [lnamerp PQ Gonbineit
OKPY>KHOCTH IlepeceKaeT MEHBIIYI0 OKPY>XHOCTb B TO4YKe H, OTIMYHOU
ot O. Jlyd EH nepecekaeT GOJIBIIYIO OKPY>KHOCTb B TOUKe F.

a) Jlokaxwure, uro H — cepeauna EF.

6) Haiizute pacctosHus ot Touku O 7o xopa EP u EQ, eciu paauyc
6osblell OKpy:KHOCTU paBeH 169, a OH =119.

9.50.1. OxpyxHOCTH ¢ neHTpaMu O; u O, KacalTcs BHENTHUM o6pa-
30M B Touke C. K OKpPY>KHOCTSIM MpOBeZieHbl 001[as BHEIIHAS KacaTeslb-
Has U obas BHYTpeHH:A KacaTenbHas. OTH KacaTeslbHbIe IlepeceKarTcs
B TOuKe D.

a) Jokaxxute, 4yTo TpeyroabHUK O; DO, IPAMOYTONbHBIH.

6) Haiizute paguycsl okpyxHocTei, eciu DO; = /5 u DO, =24/5.

9.50.2. OxpyxHOCTH ¢ IeHTpamu O; u O, KacarwTcs BHEIIHUM o6pa-
30M B Touke C. K OKpyKHOCTSIM IIpOBeZieHa 001as BHEIIHA KacaTelbHas
AB (A 1 B— TOYKHU KacaHUs).

a) Jlokaxxkure, 4TO TpeyroibHUK ABC NpAMOYTOIBHBIH.

6) Halizute paauychl okpyxHocTel, ecin AC =10 u BC =24.

9.51.1. OkpyxHocTH ¢ neHTpamu O, u O, KacarTcd B TOUKe A BHeI-
HUM obpaszoM. [IpAmast, IpoxoAAIas yepes TOUKy A, BTOPUYHO Ilepeceka-
€T IIEPBYIO0 OKPY>KHOCTb B TOUKe B, a BTOpyr0 — B Touke C.

a) Jokaxwure, uro O,C || O;B.

6) Hatigute mromazns TpeyronbHuKa BCO,, eciu paguychl IEPBOH U
BTOPOU OKPYKHOCTEH paBHBI 5 U 8 COOTBETCTBEHHO, a LZABO; =15°.

9.51.2. OxpyxHocTH C neHTpamu O; u O, KacaloTca B TOUKe A BHYT-
peHHUM obpasoM. [IpsmMas, mpoxoAsIas yepe3 TOUKy A, BTOPUYHO Iiepe-
ceKaeT IePBYIO0 OKPY>KHOCTb B TOUKe B, a BTOpyr0 — B Touke C.

a) Jlokaxkure, uro O,C || O,B.

6) Hatigute mwromazgs TpeyronbHuka BCO,, eciu pasuychl OKPYXHO-
CTeli paBHHI 3 ¥ 5 COOTBETCTBEHHO, a ZABO; =15°.
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9.52.1. B TpeyronbHuK ABC NOMellleHH! iBe Kacaroliuecs OKPY>KHOCTU
¢ ueHtpamu O; u O,, IpHUUY€M IepBas U3 HUX KacaeTcsa CTOpoH AB u AC,
a BTOpas — cTopoH AB u BC.

a) Jokaxwure, uTo npsAamble AO, u BO, IlepeceKaroTcs B LIeHTPe OKPY-
HOCTH, BIIMCAaHHOH B TpeyroiabHUK ABC.

6) HaliznTe pasnychl OKPYKHOCTEH, ecJii OHU paBHbL, a AB=AC =10
u BC=12.

9.52.2. B TpeyronbHuK ABC IOMELeHHI iBe Kacarolliecs OKPY>KHOCTU
c neHtpamu O; u O,, IpHUUYEM IlepBas U3 HUX KacaeTca cToOpoH AB u BC, a
BTOpaA — cTopoH AC u BC. IIpameie BO; u CO, nepecexkarorcs B Touke O.

a) Joxkaxute, uto ZBOC =90° + %ZA.

6) Haligure paguycsl OKpY>KHOCTEM, eCJIK OHU paBHBL, a AB=AC =115
u BC=184.

9.53.1. OxpyxHOCTHU ¢ IleHTpamu O; u O, KacalTcs BHEUIHUM o6pa-
30M; NIpsAMasd KacaeTcs IepBOY OKPY>KHOCTHU B TOUKe A, a BTOPOl — B TOY-
ke B. U3BecTHO, yTO TOuka M mepeceyeHUs AuaroHasel 4yeThHIPEXYTONb-
Huka O;ABO, JIeXXUT Ha [1IepBOY OKPYKHOCTH.

a) Jlokaxure, 4TO TpeyronbHUK MBO, paBHOOEIPEHHBIH.

6) HatliinTe OTHOIIIEHHE PAZINYCOB OKPYKHOCTER.

9.53.2. OkpyxkHOCTU € nleHTpamu O, u O, KacaloTcs BHENTHUM o6pa-
30M; NIpsAMasd KacaeTcs IepBOY OKPY>KHOCTHU B TOUKe A, a BTOpOl — B TOY-
ke B. 113BeCcTHO, 4TO pajuyc IIepBOi OKPYKHOCTU B/IBO€ MeHbllle pajuyca
BTOpPOIA.

a) Jlokaxurte, 9TO TpeyronbHUK BO, O, paBHOOEAPEHHBIH.

6) Ilyctb M — Touka mepecedeHus oTpeska O;B ¢ IepBOU OKPYKHO-
cThio. Haiizure mwiomazs Tpeyroabauka O, MO,, eciu IIomazab Tpeyroib-
Huka AMB pasHza 10.

9.54.1. B oJIyOKPY>KHOCTH PACIIOJIOXKEHBI IBE€ OKPY>KHOCTH, Kacaroly-
ecs LpyT Apyra, IOIYyOKPYKHOCTHU U €€ AuaMeTpa.

a) JlJokaxxuTe, YTO IIEpPUMeTp TPeyrolbHUKA C BepIIMHAMHU B IleHTpax
OKPY’KHOCTeH U MONYOKPY’KHOCTH paBeH ANaMeTpy IOIyOKPYKHOCTH.

6) VI3BecTHO, YTO paZuyC MOIYOKPY>KHOCTU PaBeH 8, a paJuyc OZHOM
M3 OKpYyKHOCTel paBeH 4. Halizute pazuyc Apyrom.

9.54.2. B IOIyOKPYKHOCTU C AUaMeTpoM MN pacIoloXeHbl OKPYX-
HOCTHU c IfeHTpaMu O; u O,, KacawoIluecsa ApyT APyra, MOIyOKPY>KHOCTU
B TOUYKaxX A U B COOTBETCTBEHHO, a Takxe ImpsAMoi MN.

a) Jlokaxure, uro npsiMele O;A u O,B niepecekaroTcsa Ha npsamoit MN.

6) V3BecTHO, YTO paZnychl OKpYKHOCTeH paBHH 12 u 6. HaiiguTe pa-
JUYyC TIONTyOKPY>KHOCTH.
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9.55.1. /IBe OKPY)XKHOCTH KacaloTcs BHYTPeHHUM o00pa3oM. TpeTbs
OKPY>KHOCTB KacaeTcs IIePBBIX JBYX U UX JIMHUU LIEHTPOB.

a) JlokaxuTe, YTO IEpUMETp TPEyToJbHUKA C BepIIMHAMU B IIeHTpax
TPEX OKPYKHOCTEHN paBeH AuaMeTpy HauOObIIeld U3 3TUX OKPYKHOCTEH.

6) Hatizure paguyc TpeTbeil OKpPYKHOCTH, €CIM PAZUyCHI IIEPBBIX ABYX
paBHEHI 6 U 2.

9.55.2. B OKpy:KHOCTU IIpOBeJieHHI iBa AuaMeTpa. B Kaxaplil U3 AByX
COCeHUX MOMYYMBIINXCA CEKTOPOB BIIMCAHA OKPY>KHOCTb.

a) JlokaxxuTe, 4YTO TPEYrOJbHUK C BepIIMHAMHU B LIEHTPaX TPEX OKPYXK-
HOCTeU IpsIMOYTOMbHBIN.

6) Haiizure oTHOLIEHNWE PAJUYCOB JBYX MEHBIINX OKPYKHOCTEH, eCciiu
YTOJI MEXAY AraMeTpaMu paBeH 60°.

9.56.1. B paBHOGezpenHO! Tpamnenuu ABCD ¢ ocHOBaHuAMH AD
u BC pacnonoxeHbl JBe OKPY>XHOCTH, Kakjad M3 KOTOPBIX KacaeTcs
JIPYTON OKPYKHOCTH, ZIByX OOKOBBIX CTOPOH U OFZHOT'O U3 OCHOBAaHUU.
[Tycth P 1 Q — TOYKM KacaHUs OKPY}KHOCTel ¢ 60KOBOM CTOpPOHOM AB, a
obrmas kacarenbHas OKPY:KHOCTel, IPOXOZAsAIIas Yepe3 UX TOUKY KacaHus,
nmepecekaeT OOKOBBIE CTOPOHHI B ToOYKax M u N.

a) Jlokaxxute, uto MN = PQ.

6) Haiizure mwiomazs Tpanenuu ABCD, eciu AD =18 u BC =2.

9.56.2. B paBHOGeapenHo! Tpanernyu KLMN c ocHoBanusamu LM u KN
PacCIIOIOXKEHH! /1B OKPYKHOCTH C IleHTpaMu O, U O,, KaXaa U3 KOTOPHIX
KacaeTcs Jpyroi OKpyXHOCTH, AByX OOKOBBEIX CTOPOH U OZHOI'O U3 OCHO-
BaHUM. [TycTh 00mIasa KacaTesbHasA OKPYKHOCTEH, ITPOXOJAIIAsA Yepe3 Uux
TOYKY KacaHUsI, IepecekaeT 60KOBBIE CTOPOHHI B TOUKax A u B.

a) Jlokaxkure, uto Z0, A0, =90°.

6) Haiizure mwiomazas Tpanenuu KLMN, ecin AB = 44/2, a paauyc oz-
HOM OKPY>KHOCTH BZIBO€ OOJIbIlle paZryca JpyToH.

9.57.1. B npamoyronbHOM TpeyroibHuke ABC ¢ IpAMBIM yrioMm C u3-
BeCTHBI cTopoHBl: AC =15, BC =8. OKpy>XHOCTb pajguyca 2,5 ¢ HeHTPOM
O Ha cTopoHe BC npoxoauT yepes BepuivHy C. Bropas OKpy>KHOCTb Kaca-
ercs Karera AC, TUIIOTeHy3bl TPEYTOMbHUKA, a TAK)Ke BHEITHUM 06pasomM
KacaeTcs IIepBOI OKPY>KHOCTH.

o 1
a) JlJokaxxuTe, YTO pauyc BTOPOU OKPY>KHOCTU MeHblIIe, YeM 7 AVIVHBL

kareta AC.
6) HaiizuTe paguyc BTOpOI OKPY:KHOCTH.

9.57.2. B npsAMOyroinsHOM TpeyroabHuke ABC ¢ IpsAMbIM yIioMm C u3-
BeCTHBI cTopoHBl: AC =12, BC =5. OkpyxHOCTb paguyca 0,5 ¢ eHTpoM
O Ha cTtopoHe BC npoxoauT yepes BeplinHy C. Bropad OKpy>KHOCTb Kaca-
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ercs Karera AC, TUIIOTeHy3bl TPEYTONbHUKA, a TAK)Ke BHEITHUM 06pasoM
KacaeTcs IIEPBOM OKPY>KHOCTH.

o 1
a) JlJokaxxuTe, 4TO pajuyC BTOPOU OKPYKHOCTH MeHbIlle, YeM 5 AUIMHBI
karerta AC.
6) HatizuTe pagnyc BTOPOi OKPYKHOCTH.



§10. Ilepecekarouiyecss OKpy:KHOCTHU

Pertenue 3azayu 10 U3 AMarHOCTHUYECKOI pabOTHI

10. Ha xaTeTax npsAMOYIroJbHOTO TPEYTOJIbHUKA KaK Ha uaMeTpax I10-
CTPOEHEI OKpY}KHOCTU. HalizinTe ux O6IIyIO0 XOPAY, €C/IU KaTeThl PaBHHI 3
u 4.

Omeem: 15—2 C

PemeHue. Ilyctb CD —obmmast xop-
Jla OKpY)KHOCTel, IOCTPOeHHBEIX Ha Kare-
Tax AC =3 u BC =4 npAMOYTOJIbHOI'O Tpe-
yronbHUKa ABC Kak Ha guaMmeTpax. Torga
/ZADC = /BDC =90° kaK BIMCAHHBIE yIJIBI, A D B
onupamwlnyecs Ha AvaMeTp. 3HAYUT, TOY-
ka D snexutr Ha runoreHyse AB, a CD — BbIcOTa IPAMOYTOJIBHOI'O Tpe-
yronpHUKa ABC, poBeZil€éHHaA U3 BEPIINHBI IIPAMOrO yIJa.
ITo Teopeme ITudaropa AB=+/9+16=05, a IOCKONBKY

SAABC = %ACBC u SAABC = %ABCD,

roxy4aem %AC -BC= %AB -CD, OTKyZAa HaxOAuM, 4TO

AC-BC _ 34 _12

CD=—"35 = 5

LR

,Z[OKEDKCM BakHelilllee CBOMCTBO IepeCeKaArInXxcsa OKPYH(HOCTefI.

YrBepxkzaeHue. JIuHUS UeHMPOB NepeceKaroUUXCcsi OKpyycHocmell nep-
NeHOUKYAPHA ux obujell xopde U Oenum eé NONOAAM.

JokaszaTenncTsBo. [lyctb AB— ob61as xopa rnepeceKaruux-
¢ oKpyxHocTel ¢ eHTpaMu O; u O,. Touku O; u O, paBHOyZAAJEHbI OT

A
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KOHIIOB oTpe3ka AB, nosromy O; 0, — cepeJUHHBIN NePIEeHJUKYSIP K OT-
pe3ky AB, 4To U Tpe6oBaIOCh AOKA3ATh. O

IMpumep 1. Papuyce! AByxX IlepeceKaroIuXcs OKpY:KHOCTel paBHBI 13
u 15, a obmmas xopza paBHa 24. HailiguTe pacCTossHUE MEXAY LIEHTPAMHU.

Omeem: 14 nnu 4.

PemeH ue. IlycTb OkpykHOCTB paguyca 13 ¢ nyeHTpoM O; U OKPYX-
HOCTb pazuyca 15 c¢ uentpom O, mepecekarorca B Toukax A u B. Torza
0,0, L AB n npsamas O;0, IpoxoguT yepe3 cepeauHy M otpe3ka AB.

VI3 mpsIMOYTOIBHBIX TPeyTonbHUKOB AMO; u AMO, no Teopeme ITuda-
ropa HaxofuM, 4TO

MO, =+/132-122 =5 MO, =/ 152—122 =09,

K/

Puc. 1 Puc. 2

Ecnu Touku O, u O, JIe3kat 110 pasHble CTOPOHHI OT IpAMOit AB (puc.1),
TO

0102 =M01+M02 =549 =14.

Ecnu ke Touku O; u O, JexaT 10 OZHY CTOPOHY OT IpaAMoii AB (puc. 2),
TO

OloZZMOZ_M01:9_5:4 <

IIpumep 2. [IBe OKPY:KHOCTHU IepeceKaroTca B ToUKax A U B. B kax-
JIOM 13 5TUX OKpPY:KHOCTel NpoBeZieHbl xopasl AC u AD, npuuém xopza
OJHOM OKpPYKHOCTH KacaeTcs JApyroi okpyxHoctu. Haiizure AB, eciu
CB=a, DB=b).

Omgem: v ab.

P e e H u e. V13 TeopeMsI 006 yIJIe MeXAY KacaTeJbHOU U XOPAOH cie-
ZyeT, 4To
/BAC = /BDA, /BAD = /BCA,
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mo3toMy TpeyroabHuku ABC u DBA mogo6HEL 1o AByM yriaMm. CiesoBa-
TeJbHO,

AB _ BC
BD ~ AB’
OTKYyZa Haxo4guM, 4TO
AB?> =BC-BD =ab, AB=1/ab. <

ITogroToBUTENLHBIE 3aJjaUH

10.1. [psmasi, mpoxozsmas Yepe3 0Oy TOYKY A IBYX OKPYKHOCTEH,
BTOPUYHO IlepeceKaeT 3TU OKPYKHOCTHU B Toukax B u C. PaccTosgHue Mex-
Zly IPOEKIMAMU IIeHTPOB OKPYKHOCTEN Ha 3Ty IpAMYI0 paBHo 12. Hatizau-
Te BC, eciiv U3BECTHO, YTO TOYKa A JIeXKUT Ha oTpeske BC.

10.2. OkpysxHOCTHU C ieHTpamu O, u O, IlepeceKarTcs B ToYKax A U B.
UsBectHO, yTo ZAO;B=90°, ZAO,B=60°, 0,0, =a. Haiiaure paguycsl
OKPYKHOCTEH.

10.3. OTpe30oK, COeJUHSAIOUNUM IIEHTPHI IByX ITepeceKarIInuXCs OKPYXK-
HOCTeH, JenuTcs ux oblel XopZiol Ha OTpe3Ku, paBHbIE 5 u 2. Haiigu-
Te OBIIyI0 XOpAY, €CU U3BECTHO, YTO PAAUNYC OHOM OKDPYKHOCTHU BIBOE
6osbllle paZiuyca JpyTom.

10.4. Yepes BeplIKHY A OCTPOYrOIBLHOI'O TpeyroabHuka ABC IpoBe-
JleHa npaMas, napajulenbHas cTopoHe BC, paBHOU a, U IepeceKarouas
OKDPY>KHOCTH, IIOCTPOEHHBIE HA cTOpoHax AB u AC Kak Ha JUaMeTpax,
B Toukax M u N, oIM4YHBIX OT A. Haiizute MN.

10.5. /IBe OKpYy>KHOCTH IlepeceKaloTcsa B Toukax A U B. Yepes Touky A
mpoBeZieHH AuaMeTpbl AC u AD 3TuX OKpyKHOCTel. HaliziuTe paccTosHue
MeXy IEHTPaMH OKpY)XHocTel, eciu BC =a u BD =b.
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10.6. B TpeyronpHuke ABC Ha Haubosbmel cropoHe BC, paBHOH b,
BhIOMpaeTcs Touka M. HaliiuTe HauMeHblIee PACCTOSHYE MEXY LeHTpa-
MU OKPY?KHOCTeH, OIIMCAaHHBIX OKOJIO TPeyroabHUKOB BAM u ACM.

TpeHI/IPOBO'-IHBIe 3ajadyu

10.7. [IBe OKPY>XHOCTU paAuycoB 3 U 4, pacCTOSAHUE MEXAY LeHTpaMHU
KOTOPBIX PaBHO 5, IlepeceKaroTca B TouKax A U B. Uepe3s Touky B nmpoBe/e-
Ha IpsMasd, iepecekaromas OKpy>KHOCTH B Toukax C u D, npuuém CD =8
U ToYKa B exxuT Mexxy Toukamu C u D. Halizue mwiomaab TpeyroTbHUKA
ACD.

10.8. lan pom6 ABCD. Pagnychl OKPYKHOCTEH, OIMCAHHBIX OKOJIO Tpe-
yronbHUKOB ABC u BCD, paBHbl 1 u 2. Hatiziute paccTosiHue MeX/y LieH-
TpaMU 3TUX OKPYKHOCTeN.

10.9. JIBe OKpy:XKHOCTHU paauycoB +/5 1 +/2 IepeceKaroTcs B Touke A.
PaccToanue Mexy LieHTpaMu OKpyKHOcTel paBHO 3. Yepes TouKy A mpo-
BeZleHa IIpsMasd, IepeceKamllas OKPY:KHOCTH B Toukax B u C Tak, 4To
AB=AC (touka B He coBmazaet ¢ C). Hatigure AB.

10.10. ITepBas U3 ABYX OKpPY:KHOCTeHM IIPOXOJUT 4Yepe3 IIeHTP BTOpPOM
U mepecekaeT e€ B Toukax A u B. KacarenbHas K IepBOH OKPYKHOCTH,
MIPOXOAAIIAA Yepe3 TOUKY A, AeJUT BTOPYIO OKPYKHOCTh Ha JYTH, Ipafyc-
Hble Mepbl KOTOPBIX OTHOCATCA Kak m:n (m <n). B KaKkoM OTHOIIEHUH
BTOpAst OKPY>KHOCTD JIEJIUT IIePBYI0?

10.11. Yepe3s oburyto Touky C ABYX PaBHBIX OKPYXHOCTEH IPOBeJEHbI
ZBe IpsAMBIe, IepeceKarolre JaHHble OKPY>KHOCTU B TOukax A, B u M,
N cootBetcTBeHHO. IIpamana AB napasuiesbHa JIMHUU LIEeHTPOB, a NpsAMas
MN o6pasyeT yron a ¢ JUHUEH 1IeHTpoB. M3BecTHO, uTo AB = a. Haliau-
Te MN.

10.12. B mapayutenorpamme ABCD u3BecTHHI cTOpOHBI AB=a, BC =b
u yron ZBAD = a. HaliiuTe pacCcTOsTHUE MEXKIY LIEHTPAMU OKPY>KHOCTEH,
OIMUCAHHBIX OKOJIO TPeYroJabHUKOB BCD u DAB.

10.13. /IBe OKpYXHOCTHU IlepeceKkaroTca B Toukax A U K. VX LeHTpHI
PacIoJIoKeHBI II0 pa3Hble CTOPOHEI OT IIPAMO1, cofepKalieii oTpe3ok AK.
Touku B u C yexxaT Ha pasHBIX OKpYKHOCTAX. [IpAmas, cogepkaias oT-
pe3ok AB, kacaeTca OfZHON OKPY>KHOCTHU B Touke A. [Ipamas, cogepkalias
oTpe3ok AC, KacaeTcs Apyroil OKpy:KHOCTU Takxke B Touke A. /inHa OT-
peska BK pasHa 1, gnuna otpeska CK paBHa 4, a TaHreHc yriia CAB paBeH

L. Haiigure mwiomazas Tpeyrombauka ABC.

V15



3azauy Ha [0Ka3aTeIbCTBO M BHIYMCIEHNE 103

3ajayy Ha JOKa3aTeJbCTBO U BbIYHCIEHUE

10.14.1. [Jau TpeyronbHUK ABC ¢ HAaubOMBIINM YIJIOM IIPU BEPIIUHE A.
OKpY>KHOCTH, NIOCTPOEHHBIE Ha cTOpoHaX AB u AC Kak Ha JuaMeTpax,
IepeceKaroTca B Touke D, OIMYHOH OT A.

a) Jlokaxkure, 4To Touka D jexxuT Ha npamoi BC.

6) Hatiaute yron BAC, eciu ZACB=30°,a DB:DC=1:3.

10.14.2. OKpy»XKHOCTH, TIOCTPOEHHBIE Ha CTOpoHax AB u BC Tpeyronb-
Huka ABC ¢ TynIbIM yIJIOM IIPU BeplIvHe A Kak Ha AuameTpax, Ilepeceka-
IOTCS B TOUYKe P, OT/IMYHOM OT B.

a) Jlokaxkure, 4TO TOuKa P jexxuT Ha npsamoint AC.

6) Haiizure yron ABC, eciiu ZACB=30°,a AP:CP=1:3.

10.15.1. OxkpykHOCTh ¢ LeHTpoMm O BIIKMCaHa B YTOJd, paBHBIA 60°.
OKpyXHOCTb OOJIBIIETO pajguyca ¢ LeHTpoM O; TakXKe BIMCAHA B 3TOT
YTOJI ¥ IPOXOAUT depe3 TouKy O.

a) JlokaxxuTe, 9YTO paZuycC BTOPO OKPY’KHOCTHU BBOe OoJbIlle paguyca
IIepBOii.

6) Haiizure anuHy OO6INEed XOpABI 3TUX OKPYKHOCTEH, eCliu pasuyc
TIepBOii OKPYXHOCTHU paBeH 2+/15.

10.15.2. Oxpy:xHOCTb ¢ eHTpoM O BIIMCaHa B Yrosl, paBHBIH 2 arcsin %

OXpy’XHOCTB OOJIBIIEr0 paZuyca ¢ IeHTpoM O; TaKXKe BIIMICAaHa B 3TOT yToJ
U MIPOXOJUT Yepe3 Touky O.

a) JlokaxxuTe, 9TO paZuyc BTOPOI OKPYXHOCTH BTpoe OoJIbIlle paguyca
TIepBO.

6) Haiizure anuHy OO6IIEed XOpABI 3TUX OKPYKHOCTEH, eCliu paHyc
IepBOM OKPYKHOCTHU paBeH 3.

10.16.1. /IBe OKpYy»KHOCTH IiepeceKaroTcsi B Toukax P u Q. IIpsamas,
IIpOXoZJAIIas yepe3 TOUKY P, BTOpoii pa3 epecekaeT IEPBYIO OKPYKHOCTb
B TOUKe A, a BTOpPyI0 — B Touke D. [Ipamas, npoxozaiasa yepe3 Touky Q
napasienbHo AD, BTOpoii pa3 epecekaeT IEPBYIO OKPYKHOCTb B TOUKE B,
a BTOpy!o — B Touke C.

a) Jlokaxxure, 4TO 4eThIPEXYToNbHUK ABCD — mapasiesorpaMM.

6) Haiigute oTHOomeHue BP : PC, eciu pajuyc IepBOH OKPY:KHOCTU
BABOe 6GoJblile paguyca BTOPOH.

10.16.2. /IBe OKpy>KHOCTHU IlepeceKaroTcs B Toukax A u B. [Ipamad, mpo-
XOZAAIIAsA 4epe3 TOUKy A, BTOPUYHO IepeceKaeT 3TU OKPY>KHOCTU B TOYKAX
C u D, npuuém Touka A sexut mexzgy C u D, a xopzasl AC u AD nponop-
IIMOHAJIBHBI paZilycaM CBOUX OKPY>KHOCTEH.

a) JlokaxuTe, 4TO GUcceKTpUCH yriioB ADB u ACB mepecekaroTcs Ha
oTpe3ke AB.
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6) Haiizure AB, ecu paguyc OZHOM OKPYKHOCTH BBOe OOJIBbIIIE PaJu-
yca apyroH, a xopzasl AC u BC MeHblel OKPYKHOCTU PaBHBI 3 U 5 COOT-
BETCTBEHHO.

10.17.1. OxpyxHocTH ¢ HeHTpamu O; U O, pasHBIX PajlyCcoB IepeceKa-
I0TCA B Toukax A u B. Xopzaa AC 6obieli OKPYXHOCTH ITepeceKaeT MeHb-
IIVIO OKPY>XHOCTH B TOuKe M U JleIUTCA 3TOM TOYKOH IMOIIoNIaM.

a) Jlokaxure, uTo mpoekuusa orpeska 0,0, Ha npsamyto AC B yeThIpe
pasa MmeHb1Ie AC.

6) Haiigure O;0,, eciu pafuychl OKpyKHOCTeH paBHEL 5 1 17, a AC=16.

10.17.2. OkpyxHocTH ¢ neHTpamu O, u O, pasHBIX pajuycoB Iepece-
KaloTcs B Toukax P u Q. Xopaa PM Gosnbliieli OKPY>KHOCTH TlepeceKaeT
MEHBIIYI0 OKPY>XHOCTb B Touke K, mpuuém MK =2PK.

a) JokaxkuTe, 4To npoekuus orpeska 0,0, Ha nipaMyto PM B Tpu pasa
MeHbIe PM.

6) Hatigure O, 0,, eciiy paZnychl OKpYy>KHOCTeH paBHBI 13 1 25, a PM =
=30.

10.18.1. Ha puaroHanax Tpaleluyd KakK Ha JAuaMeTpax IIOCTPOEHBI
OKPY>KHOCTH.

a) JlokakuTe, 4YTO UX 0OILIas XopAa MepIeHAUKYIsIpHA OCHOBAaHUAM
Tpanenumu.

6) HaiizuTre AJMHY 3TOM XOP/ABI, €CJIM OCHOBAHUSA Tpalelny paBHHI 1 1
11, a AmaroHanu — 6 u 8.

10.18.2. Ha auaronHanax Tpameluy KaK Ha AuaMeTpax IIOCTPOEHBI
OKPY>KHOCTH.

a) JlokaxxuTe, 4TO 00IIast XOpZa 3TUX OKPY’KHOCTEH JIeTUTCS IOMoIaM
CcpefHel TUHUEN TpareIyu.

6) HailiguTe OCHOBaHMSA Tpamelyy, eCiIU e€ AUaroHaIu MepueHAUuKY-
JIApHBL, paBHBI 10 U 24, a paccTogHue MeXxAy LeHTpaMU OKpY:KHOCTeH
pasHo 1.

10.19.1. /IBe paBHBIE OKPY>XHOCTH C LieHTpamu O u O, IepeceKaroTcs
B Toukax M u N. Jlyuu O;M u O;N BTOPUYHO IlepeceKarT OKPY>XHOCTb
¢ neHTpoM O, B TOUKax A U B COOTBETCTBEHHO, IpUuéM M — cepefrHa
0,A.

a) JlokaxxuTte, 9TO TOUYKU A, B 1 O, jiexkaT HA OAHOU TPSIMOM.

6) OkpyXHOCTHU IepeceKatoT oTpe3ok O;0, B Toukax C u D. Haiigure
oTHolleHue oTpeska CD K paguycy OKpy>KHOCTel.

10.19.2. /laHbl AiBE€ paBHBIE OKPYXKHOCTH C LieHTpaMmu O; u O,, niepece-
Karomuecs B Toukax P u Q. Otpe3ok O, 0, AeNUTCA 3TUMU OKPY>KHOCTAMU
Ha Tpu pasHble YacTu. Jlyau O;P u O;Q BTOPUYHO NI€pECEKaIOT OKPYX-
HOCTb € 1[eHTpoM O, B Toukax C U D cOOTBETCTBEHHO.
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a) Jlokaxxure, 94To O0Tpe30K O; P B yeThIpe pasa bomblie orpe3ka CP.
6) B kakoMm oTHOIIEHUU OTpe30oK 010, Aenutcs npsamoin CD?

10.20.1. [Jana tpanenus ¢ ocHoBaHUAMU AD u BC. OKpYy»XKHOCTH, I10-
CTpOeHHBIE Ha OOKOBBIX CTOpOoHaX AB u CD Kak Ha AnaMeTpax, lepeceka-
oTcA B Toukax M u N.

a) Joxaxure, yto MN 1 AD.

6) Haiizure MN, ecu GOKOBblE CTOPOHEI Tpamenyy paBHbI 12 u 16,
a cyMMa IpOeKIMi AuaroHanel Ha Gosbliee ocHOBaHue paBHa 20.

10.20.2. JJana tpanenusa KLMN c ocHoBanuaMU KN u LM . OKpy>XHO-
CTH, TIOCTPOEHHbIE Ha OOKOBEIX cTopoHax KL u MN Kak Ha AuaMeTpax,
IiepeceKaroTcsa B Toukax A u B.

a) Jlokaxxute, 4YTO CpeAHAA JUHUA Tpallelluy JIeKUT Ha cepeJUHHOM
NepIIEHAUKYIAPE K OTPe3Ky AB.

6) Hatizute AB, eciii 60KOBBIE CTOPOHBI Tpamleliu paBHEI 26 u 28,
a cpeAHAd JIMHYA Tpallelluy pasBHa 15.

10.21.1. OTpe3ok AB — auaMeTp OKpyKHOCTU ¢ IeHTpoM O. Bropas
OKPY>KHOCTB C IJeHTPOM B TOUKe B mepecekaeTcs ¢ IIepBOI OKPYKHOCTBIO
B Toukax C u D. KacaTesnpbHad, npoBeséHHaa B Touke C K IEPBOI OKPYX-
HOCTH, BTOPUYHO IIepeceKaeT BTOPYIO OKPY>XHOCTb B TOUKe P.

a) Jlokaxkute, uTo TpeyroabHUku AOC u CBP mof00OHBL.

6) Hatigute AP, ecnu BC=15 u PC=24.

10.21.2. Otpesok KL — anaMeTp OKPYXHOCTHU C IjeHTpoM O. Bropas
OKPY>KHOCTB C LIEGHTPOM B TOuKe L mepecekaeTcs ¢ IepBO OKPYKHOCTBIO
B Toukax P u Q. KacarenbHas, npoBeZi€HHAA B TOUKe P K IIepBOM OKpyX-
HOCTH, BTOPUYHO IIepeceKaeT BTOPYIO OKPY>KHOCTb B TOuke M.

a) Jlokaxkure, uTo TpeyronbHuku KOP u PLM nofo6HBL.

6) Haiizute mioniazs Tpeyroibuuka KPM, eciu KP =10 u PL=5.

10.22.1. Touka M — cepeAyiHa TUIIOTEHY3bl AB IIPAMOYT'OJILHOI'O Tpe-
yronpHUKa ABC. Oxomno TpeyroabHUKoB ACM 1 BCM onmcaHbl OKPYKHO-
cty ¢ ueHTpamu O; 1 O, COOTBETCTBEHHO.

a) Jlokaxure, 4To TpeyroabHUK O; MO, pAMOYTOTbHBIH.

6) Haiizure paccTosiHMe MeEXIy LIEeHTpaMU OKPYXHOCTe, eciu AC =
=72, BC=96.

10.22.2. Touka M — cepeauHa kateTa BC NPAMOYTOIBLHOTO TPEYT'OJIb-
Huka ABC c mpsAMBIM yIioM IIpu BepiirHe C. OK0lI0 TpeyroabHUKoB ACM
1 ABM omnucaHbl OKPY>KHOCTHU € LieHTpaMu O; 1 O, COOTBETCTBEHHO, P —
cepeavHa oTpeska BM.

a) Jokaxwure, yro ZP0O,0, = ZLAMC.

6) Haiizure paccTosiHMe MeXIy LIEeHTpaMU OKPYKHOCTel, eciu AC =

=242, BC=4+2.



§11. OkpyKXHOCTH, CBSI3aHHbIE C TPEYTOJIbHHUKOM
U 4eThIPEXYrOJIbHUKOM

Perrenue 3azavu 11 U3 JuarHOCTUYECKOM paGOThI

11. Hatizute pazuychl BIMCAaHHOM M ONMHMCAHHOM OKpy>XHOCTeH Tpe-
yroabHUKA cO cTopoHamu 13, 13, 24 u paccToAHMEe MeXAy LieHTpaMUu
STUX OKPY>KHOCTEH.

Omesem: 16,9; 2.4; 14,3.

PemeHue. Ilycte CD — BbIcOTa paBHOOEAPEHHOTO TPEYTONbHUKA
ABC co croponamu AC =BC =13 u AB=24, O — [IleHTp ero OIMCaHHOH’
OKPY>KHOCTHU pazuyca R, Q — IIeHTp BIMCAHHOH OKPYXHOCTH pajuyca r.
W3 npamMoyronpHOro TpeyronbHuka ACD HaxoAuM, 4TO

CD = \AC?—AD? = /132 —122 =5, sin ZCAD = g—’g - 15—3
Ilo Teopeme CUHYCOB

__ BC 13 _
© 2sin/BAC T, 5 =16,9.

‘13

Pasiiiyc OKpy»KHOCTH, BIMCAHHOM B TPEyT'OJIbHUK, paBeH IUIOUIaAU Tpe-
YTOJIbHUKA, ZIeIEHHON Ha ero IoJylepuMeTp, II03TOMY

_ Samc _ AD-CD _ 125 —94
"=7AC+AD ~ AC+AD ~ 13+12 =™

C
B A

D

3aMmeTHM, 4TO yroi CAD MeHbIile 45°, TaK KaK ero TaHTeHC MeHbIe 1

(tg LCAD = % = % < 1), 3Ha4uT, yrosa BCA Tynoi, mostomy Touku O u Q
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JIeXKart 1o pasHble CTOPOHEI OT IpsiMoil AB. CiieZioBaTeynbHO,

0Q=0C—-CQ=0C—(CD—QD)=R—(CD—r) =
=16,9—(5-2,4) = 14,3. <«

OS0!

B aTOM paszzesne MBI paCCMOTPUM METOAbI HAXOXKJAEHUS PAJUYCOB OIU-
CaHHO, BIIVICAHHON U BHEBITUCAHHBIX OKPY’KHOCTEH TPeyroNbHIKA, a TaK-
JKe 3a/la4y, CBA3aHHbIE C BIMCAHHBIMU U OIMCAHHBIMU YETHIPEXYTONbHU-
KaMH.

VI3BeCTHO, YTO OKOJIO KaXXOT'O TPEYTOMbHIKA MOXXHO OIIMCATh OKPYX-
HOCTb, ¥ TIPUTOM TOJIBKO OZHY. LIeHTp OImUCcaHHOU OKPY>KHOCTHU TPEYTOJb-
HUKa — TOYKa [lepecedeHus CepeIMHHBIX MePIEHANKYIIIPOB K €r0 CTOPO-
HaM. LJeHTp OKpPY>KHOCTH, OIIMCAHHON OKOJIO IIPSMOYTOJIBHOTO TPEYTOb-
HUKa, — CepeInHa TUIIOTEHY3bl, IIeHTP OKPYXHOCTH OCTPOYT'OIBHOT'O Tpe-
YTOJIBHUKA PACIIONIOKEeH BHYTPU TPEYToIbHUKA, IIEHTP OIMCAHHON OKPYX-
HOCTU TYTIOYTOJIBHOT'O TPEYTOJbHUKA — BHE TPEYrOJbHUKA. Bo MHOrmx
CIIyJasxX paguyc R omucaHHOM OKPY:KHOCTU TPeYTroIbHUKA YA0OHO HAaxXo-

JUTb C IIOMOIIBIO TEOpEeMBI CHHYCOB: R = rie a — CTOpOHa Tpe-

_a
2sina’
YTONBHUKA, @ o — YTOJI, IPOTHUBOJIEKAIHM 3TOM cTOpoHe.

IIpumep 1. HaiizuTe pasuyc OKpPYKHOCTH, OIMCAHHOU OKOJIO Tpe-

YTOJILHUKA CO CTOPOHAaMU a, b u b.
b2
4b% —a?
PemeHue. Ilepsslil cnocob. Ilyctb D — cepeaunHa ocHoBaHusA BC

paBHOOezpeHHOTO TpeyroimbHUKa ABC co cropoHamu AB=AC =b u
BC =a. VI3 npAMOYTOJIbHOI'0O TpeyrojibHuka ADB HaxoAuM, 4TO
BD a

cos ZABD = 2B = 2B

Omeem:

Torza

2
sin ZABC = sin ZABD = 4/1—cos® ZABD = \/ 1-— %.

CiefioBaTe/NbHO, ecIu R — pajguyc OKpPY»KHOCTH, OIKCAaHHOU OKOJIO Tpe-
yronbHUKa ABC, TO
AC b b*
R = " = - . <
2sinZABC
sin 2\/1_ 2 \/4b2—a2
4p?
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Bmopoil cnoco6. IpopomxuM BeICOTY AD 10 Tepece4eHUS C OIH-
CaHHOM OKpy>XHOCTbiO TpeyronbHUKa ABC B Touke E. Torma AE — aua-
MeTp OKpyxXHocTH, ZABE =90°, a BD — BBICOTa IPSIMOYTOIBHOTO Tpe-
yronbHUKa ABE, mpoBeJ€HHasA W3 BEpUIMHBI IIPAMOIO yIJa, MO3TOMY
BD?>=AD -DE, win

@ _ o @ (o[ @
7= b 4(ZR b 7 |

A

a a

2 2

¢S D[~ B
E
b2
W3 3TOr0 ypaBHEHUA HAXOAUM, YTO R = ——. <
4b? —q?

IIpumep 2. Halizute pasuyc OKPYXHOCTH, OIMCAHHON OKOJIO Tpe-
yroJbHUKA CO cTopoHaMmu 13, 14, 15. ‘

Omeem: 6—85

Pemenue. [lycth a—yron, IpOTUBOIEKAIIMN
cTopoHe, paBHOU 15. Torza U3 TeopeMbl KOCUHYCOB IIO-
JlydaeM

oS O — 1694196 —225 _ i.
2-13-14 13
CrezoBaTe/NbHO, eCIU R — pazuyc OKpy>KHOCTH, OIIMCAHHOM OKOJIO JaHHO-
I'0 TPeyroJIbHUKA, TO
15 15 15 65
~ 2sina 5 - ~ 8 <

(&) rm

* ok ok

VI3BECTHO TaK)Xe, YTO B JIOOOM TPEYroJbHUK MOXKHO BIIMICATH OKPYXXK-
HOCTb, U IPUTOM TOJIbKO OZHY. BUCCEKTPHCH TPEYTOIbHUKA IIepECEKAI0T-
cs B OJHOM TOYKe. JTa TOYKA PaBHOyZAJEHA OT CTOPOH TPEYTONbHUKA,
MIO3TOMY OHA U €CTh IIEHTP BIIMCAHHOMN OKPYKHOCTH TPEYTONbHUKA.
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BuccekTpuchl AByX BHEIIHUX U TPEThero BHYTPEHHETO YIJIOB TPEyTo/b-
HUKa TaKKe IlepeceKaroTcsa B OAHOM ToukKe. DTa TOYKA paBHOyZaJeHa OT
CTOPOH 3TUX YIVIOB, I03TOMY OHa fABJAETCA LIEHTPOM OKPY:KHOCTH, Kaca-
Iolelicsa OZJHOU CTOPOHBI TPEYTroJIbHUKA U IIPOAOKEHUH ABYX JPYTUX ero
CTOPOH, T. €. LIeHTPOM BHEBIIMCAHHO} OKPY:KHOCTHU TPeyroJbHUKA. Y KaX-
JIOTO TPeyTOoNbHUKA €CTh TPY BHEBIIMCAHHBIX OKPY>KHOCTH.

JlokaxxeM /jBa BaXXKHBIX $aKTa, CBA3AHHBIX C BIIMCAHHON U BHEBIIMCAH-
HOU OKPY>KHOCTSIMU TPeyToJIbHUKA.

Yreepaxkgenue 1. Ecau enucanHas OKpyi#cHOCMb KAcaemcs CMOpPOHbL
AB mpeyzonvHuka ABC & mouke M, mo AM = p —a, 20e p — noJjiynepu-
Mmemp mpeyzonvHuka ABC, a a =BC.

JlokaszaTenbcTsBo. ObosHauum AC = b, A

AB =c. Ilyctb K u L—TOYKU KacaHUA BIIUCAH- K

HOI OKpy»XHOCTHU co cTopoHamu AC u BC cooTBeT- M

cTBeHHO. Torza

a=BC=BL+LC=BM+CK = 5 : .
= (AB—AM)+ (AC—AK) =
=(c—AM)+(b—AM) =b+c—2AM,

OTKYAaAM=b+§_a=p—a. O

YrBep:xkgeHue 2. Ecau okpymcHocms kacaemcsi cmoponst BC mpe-
yeonvHuka ABC, npodoncenus cmoponst AB 8 mouxke N u npodosiceHus
cmopoHbt AC, mo AN = p, 20e p — nojtynepumemp mpey20abHUKA.

JokxaszaTenbcTBoOo. O603nauuMm BC = a,
AC =b, AB=c. I[lycTb OKPYXHOCTh KacaeTcsi CTOPO-
Hel BC B Touke P, a npopo/mxkeHusa cTopoHsl AC —B
Touke Q. Torma

2p = AB+BC+ AC = AB+ (BP +CP) + AC =
= AB+ (BN+CQ) + AC =
= (AB+BN) + (CQ+ AC) = AN + AQ = 2AN,

oTkyza AN =p. O

[Tpu BBIUKCIEHUH PAZUYCOB BIMCAHHON M BHEBIHCAHHOW OKpPYXKHO-
CTel IOoJIe3HBI TAKKe cleAyome GOpMyJIB s IIOMIAAN TPEYTOIbHUKA.

YrBepxkaenue. Ecau p —nosynepumemp mpey2onbHUKA, T — paouyc
€20 BNUCAHHOU OKPYNICHOCMU, A T, — pAOUyC 8HEBNUCAHHOU OKPYHCHOCTMIL,
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Kacaroujeticss cmopoHsbL, pasHoll a, mo

S =pr, @
S=(p—ar,. 2

JoxkazarenbcTtBo ¢opmynbl (1) manaraercs B yueOHMKax. Jlokakem
dopmyiy (2).

JokaszaTrTenscTsBo. ObosHayum BC =a, AC =b, AB=c. IlycTtb
O, — LIeHTp BHEBIIMCAHHOM OKPY>XHOCTH TpeyroibHUKa ABC, Kacaouei-
csa croponbl BC, P, N u Q — TOYKM KacaHUsA 3TOU
OKPY>KHOCTH O CTOpOHOU BC U IIPOAOIKEHUAMU CTO-
poH AB u AC cOOTBeTCTBEHHO. Torza

S =SpaBc = SAAOGB +SAAoac _SABOGC =
1 1 1
= EAB-OaN—I— EAC-OaQ— EBC-OaP =

1 1 1
= 5Cry+5bry —5ar, =
_ctb—a
o 2

PaccMOTpyM Ha IpUMepaxX HECKOIBKO CIIOCOOOB
HaXO)XJEHUs PaJilycOB BITMCAHHBIX Y BHEBITMCAHHBIX
OKDY)KHOCTEH TPEyToNIbHUKA.

r,=p-ar,. O

IMIpumep 3. CropoHHI TpeyronbHUKa paBHel 10, 10, 12. Haiizute pa-
JIUYCHI BIICAaHHON U BHEBITUCAHHBIX OKPYKHOCTEN.

Omeem: 3; 12; 8; 8.

PemeHue. [lycts r — pazyyc BIMCAaHHOU OKPYXHOCTU TPEyTOsb-
Huka ABC (AC=BC=10, AB=12), r,, 1, U r, — paZilyCchl BHEBIIMCAHHBIX
OKpY’KHOCTeH, Kacaromuxcs cTopoH AB, AC u BC cooTBeTCTBeHHO, O, Oy
u O, — UX LEHTPHI, S — IUIOLAaAb TpeyroibHuka ABC, p — ero nosuymnepu-
METp.

Ilepswlii cnocob. Bocmonmb3yeMmcst usBecTHOU dopmynoit S = pr. Ilo-
ckosbKy BplcoTa CK TpeyronbHuka ABC pasHa 8, To S = 48. Ciefosa-
TeJIbHO,

_S_48 _
r= =16 3.

Ecin okpy>HOCTB ¢ 1jeHTpoM O, KacaeTcd NMPOAO/LKEHUA CTOPOHEL BC

B TOuKe M, TO U3 mogobus TpeyronbHUKoB CMO, u CKB HaxoauM, 4TO

BC+BM _ o BC+BK _ . 16 _

CK CK 8 12.

r.=0M =BK- S = BK
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O

ITycTb OKpPYKHOCTD € LieHTpoM O, KacaeTcs NPOAO/LKEHUA CTOPOHLL AB
B Touke F, a npozpomxkeHusa cTopoHsl AC — B Touke E. [Tockonbky CO, —
6uccekrpuca ymia BCE, a CK — 6ucceKkTprca ero cMexkHoro yria ACB, To
£0,CK =90°. Tloatomy O,CKF — mipsamMoyroibHUK. CIeZJloBaTeNbHO,

n=r,=0,F=CK =8. <

} R

Bmopoii cnoco6 (BBUUCIEHUE PAJUYCOB BHEBIHCAHHBIX OKPY)KHOC-

ek
5]

Teii). [IpumennmM popmyny r, = p—ia. B Hamrem ciydae

S 48 S 48

r. = 12, T‘b=ra=m=m=8. <

cTp—c 16-12

Tpemuil cnoco6 (BeuMCIEeHUE I U T,.). IlockombKy AO — bGucceKTpurca
TpeyronbHuka AKC, To

OK _AK _ 6 _3
5

oC — AC — 10 —

>
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a Tak kak OK =r, nonmydaeMm

IMockonbky AO, — GuCCeKTprica BHELTHETO yTiia TpeyroinbHuka AKC, To

OK _AK _ 6 _3
0C _ AC 10 5

a Tak kak O K =r, TO

HamoMmHuM HEKOTOpbIE YTBEPXKAECHHA, OTHOCAIIMECA K BIIMCAHHBIX
" OITMCaHHBbIM ‘-IeTpréXYTOJII)HI/IKaM.

Teopema 1. /[ns mozo umobbl 0KONO UeMblPEXY20NbHUKA MONCHO Obl-
JI0 ONUCAMb OKPYICHOCMb, He06X00UMO U 00CMAMOUHO, 4mMobblL Cymma ezo
08YX NPOMUBONONONCHBLX Yes108 bbLna pagHa 180°.

Teopema 2. /[ns moeo umobbl 8 8bIMYKAbLI UeMBbLPEXY20NbHUK MOHCHO
ObLI0 8NUCAMb OKPYHCHOCMb, He0bX00UMO U AOCMAMOUHO, UMObbL CyMMbl
€20 NPOMUBONONONCHBIX CTMOPOH OBLIU PABHBL.

IMpumep 4. Oxoso 4eTbIpEXyronbHUKa ABCD MOXXHO ONIUCATh OKPYX-
HOCTb. M3BecTHO, uTo AB=3, BC=4, CD =5 u AD = 2. Haiizute AC.

299
11°
PemreH ue. O6o3"HauuMm LABC = a. Torga

AC? = AB? + BC?> — 2AB-BC cos a = AD?* + CD? — 2AD - CD cos(180° — ),

Omsem:
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WIN
94+16—2:-3-4cosa =4+254+2-2-5cosa.
B
>
A C
b
D
V3 3TOro ypaBHEHUS HAXOAUM, YTO COS QA = —%. CilefoBaTeNbHO,
2 _ 9.4, L _ 299
AC*=94+16+2-3-4 1= 11- <

IIpumep 5. I[epumeTrp paBHOOGEAPEHHON TpAIEINH, OITMCAHHON OKO-
JIO OKPYKHOCTH, paBeH 2p. HaliuTe poeKIyio AyuaroHaiy Tpanelnuy Ha
6osblllee OCHOBAHUE.

1

Omeem: 5D-

PemeHue. [Ipoekiusa guaroHaau paBHObOen-
PEHHOM Tpamelnnu Ha OoJblllee OCHOBAaHWE paBHA
[IOJIlyCyMMe OCHOBaHMM, a TaKk Kak Tpalelnusd ONU-
CaHHaf, TO CyMMa OCHOBAaHUU paBHA cymMMe OOKO-
BBIX CTOpOH. CiieZloBaTeJbHO, CyMMa OCHOBAaHMI paBHA IOIyIlepUMeTPY

o 1
Tparenuy, a MOyCyMMa OCHOBaHMH — YeTBEPTH IePUMeTpa, T. €. 5p. <

ITogroToBUTENLHBIE 3aJjaYH

11.1. BokoBas cTopoHa paBHOGEIPEHHOTO TPEYTOMbHUKA paBHA 2, YT
mpu BepurmHe paBeH 120°. HaliguTe araMeTp OMUCAHHON OKPYKHOCTH.

11.2. Tlop kakuM yIJIOM BHJHA U3 TOYEK OKPY>XHOCTU XOpZa, paBHasd
pazuycy?

11.3. B paBHOGeapeHHOM TpeyronbHuke ABC (AB = BC) mpoBejeHa
BbicoTa CD. Yron BAC paBeH a. Paguyc okpy>KHOCTH, IIPOXO/Allleii yepe3
Touku A, C u D, paBeH R. Halizute mwiomazs TpeyroibHuka ABC.

11.4. KaTeThl IpAMOYTOIBHOTO TPEYTONbHUKA PaBHHI a U b, a TUmoTe-
Hy3a paBHa c. Haliiute pazuyc BIMCaHHOU OKPY>KHOCTH.

11.5. /laH TpeyroibHUK co cTopoHaMmu 3, 4 u 5. Haiizure paguycel ero
OIMCAHHOM, BIIMCAHHON U BHEBIIMCAHHBIX OKPY>KHOCTEM.
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11.6. Jlan TpeyronbHUK co cropoHamu 13, 13 u 10. Hatigure paauyce
ero ONMCaHHOW, BIMCAHHOMN U BHEBIMCAHHBIX OKPYKHOCTEHN.

11.7. [lan TpeyronbHUK co cTopoHamu 13, 14 u 15. Haiizure paguycel
€ro ONMCAaHHOW, BIMCAHHOMN U BHEBIVCAHHBIX OKPY)KHOCTEMN.

11.8. B paBHOGEIpEHHBIN TPEYTOMLHUK C OCHOBAHUEM, PABHBIM d, BITH-
caHa OKPY>XHOCTb, M K Hell IIpoBeZleHbl TPU KacaTeslbHble TaK, YTO OHU
OTCEKaIoT OT JJAHHOTO TPeYroJbHUKA TPU MaJleHbKUX TPEYrolbHUKA, CyM-
Ma MepPUMETPOB KOTOPHIX paBHa b. HaiizuTe GOKOBYIO CTOPOHY JZaHHOTO
TpeyTroJIbHHUKA.

11.9. Tlpoekiusa GOKOBOI CTOPOHBHI paBHOOEAPEHHOIN Tpamenuu Ha
6osblllee OCHOBaHUE paBHA d, CPEZHsSA JIMHUA Tpalelyu paBHa b, a oCT-
pBIIf yTONI NP OCHOBAHWM paBeH 45°. HaliiuTe pasuyc OKpY:KHOCTH,
ONMCAaHHOM OKOJIO Tparenuu.

11.10. OcHOBaHMs paBHOOEPEHHO Tpanelu paBHeL 9 u 21, a BEIcoTa
paBHa 8. HaiiguTe paJuyc OKpyKHOCTH, OIIMCAHHOM OKOJIO Tpaleliu.

TpeHHUpPOBOYHbBIE 3a4a4U

11.11. Tpaneuua ABCD c ocHoBanuamu BC =2 u AD =10 TakoBa, 4TO
B HEE€ MOXXHO BIIMCAaTh OKPY>KHOCTb U OKOJIO HE€ MOXXHO OIIMCAThb OKPYX-
HoCTb. OnpezenuTe, IZie HaXOAUTCA LIEHTP ONMCAHHOM OKPY)KHOCTH, T. €.
pacIosoXeH OH BHYTPU Tpalleliuy, WIX BHe eé, WM ke Ha OJHOU U3 CTo-
poH Tpaneiiuu ABCD. HaliiuTe TakKe OTHOLIEHHE PaZUyCcOB OIMCAHHOMN
Y BITUCAHHOM OKPY>XHOCTEM.

11.12. B npAMOYTOJILHOM TPEYTOJIbHUKE OTHOLIEHWE pajuyca BIIMCAH-

" o 2 .
HOH OKDY)XHOCTH K PajjuyCy ONMCAHHOW OKPYXHOCTH paBHO . Haiiure
OCTpBIE VIVIBI TPEYTOJbHUKA.

11.13. B mpsiMoyTroibHEIH TpeyronbHUK ABC ¢ yrioMm A, paBHBIM 30°,
BIIMICaHa OKPY>KHOCTb pazuyca R. Bropas okpyXHOCTb, jiekalas BHe Tpe-
YTOJIbHUKA, KacaeTcsa CTOpPOHBI BC U IPOAO/DKEHUH JBYX APYTHMX CTOPOH.
Haiizute paccTosHue MeXAy LIeHTPaMU 3TUX OKPY>KHOCTel.

11.14. B TpeyronbauKe PQR yron QRP paBeH 60°. HaiiguTe paccros-
HUe MeXJy TOYKaMH KacaHHA CO CTOPOHOM QR OKpPYXHOCTH pajuyca 2,
BIIMCAaHHOU B TPEYrOJIbHUK, M OKPY>KHOCTHU pazuyca 3, kacaroleiica mpo-
JomkeHud ctopoH PQ u PR.

11.15. PaBHOCTOpOHHUM TpeyroabHUK ABC co cTOpoHOH 3 BmucaH
B OKpYy»KHOCTb. Touka D JIeXXUT Ha OKPY:KHOCTH, IpUYEM xopza AD pas-
Ha +/3. Haiigure xopzbel BD u CD.
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11.16. [IycTh O — LIEHTP OKPYKHOCTH, ONIHCAHHON OKOJIO TPEYT'OJIbHU-
ka ABC, ZAOC =60°. Haiigure yron AMC, rie M — IIeHTp OKPY>KHOCTH,
BIIIICAHHOU B TpeyroibHUK ABC.

11.17. B tpeyrompHuke ABC m3BecTHO, 9yTo AC =b, ZABC = a. Haii-
JUTe paZnyc OKPY>KHOCTH, ITPOXOAALIeN yepe3 I[eHTP BIIMCAHHOTO B Tpe-
yronbHUK ABC kpyra u BepuivHel A u C.

11.18. B OKpY>XHOCTH NPOBeZIEHHI 1B XopAbl AB=a u AC =b. JlnmuHa
ayru AC, He cozeprkalleid TOYKHA B, BaBoe OoJibllle JIUHBI AyTHU AB, He
coziepxkateii Touku C. Hatiiure paguyc OKpy>KHOCTH.

11.19. 13 Touku M Ha OKPY>XHOCTHU IIPOBEAEHHI TpU XOpAbl: MN =1,
MP =6, MQ =2. Ilpu stom ymiet NMP u PMQ paBHbl. HaliguTte paguyc
OKPY>XKHOCTH.

11.20. Yepes BepmvHbl A U B TpeyronbHuka ABC IPOXOAUT OKPYX-
HOCTb pajuyca r, iepecekaroinas ctopony BC B Touke D. Hatizure paguyc
OKPYKHOCTH, IpoXozslei yepe3 Toukul A, D u C, ecmu AB=c u AC=b.

11.21. LleHTp ONMMCAHHON OKPY)KHOCTH TPEYTOJbHUKA CUMMETPUYEH
ero LeHTPy BIMCAaHHON OKPYXKHOCTU OTHOCUTENBbHO OZHOM U3 CTOPOH.
HatiguTe yIisl TpeyronbHUKA.

11.22. Yron mpu OCHOBAaHWM PAaBHOOEAPEHHOT'O TPEYroJbHUKA pa-
BeH . HaliiuTe oTHOIIeHVe pajinyca BIIMCAaHHOMN B IAHHBIN TPEYTONbHUK
OKPY’KHOCTH K PaZInyCy OIMCAHHON OKPY>KHOCTH.

11.23. B Tpeyronbauke ABC ¢ mepuMeTpoM 2p ctopoHa AC paBHa d,
ocTpsiii yron ABC paBeH a. BrnucaHHaa B TpeyronbHUK ABC OKpPYKHOCTb
¢ neHTpoMm O kacaeTcs ctopoHbl BC B Touke K. Haligure miomazp Tpe-
yronbHuKa BOK.

11.24. B tpeyronbauke ABC ¢ nepuMmeTpoM 2p ocTpriii yron BAC pa-
BeH a. OKpPYy>KHOCTB C LIeHTpoM B Touke O KacaeTcs cTOpoHbI BC 1 IpoAo-
>keHUM cTopoH AB u AC B Toukax K u L cooTBeTcTBeHHO. Touka D jexut
BHyTpU oTpe3ka AK, AD =a. Halizure miomazab TpeyronbHuka DOK.

11.25. B TpeyroJbHUK BIIKCaHa OKPYXHOCTBb paguyca 4. OfHa U3 CTO-
POH TpeyTroJbHUKA pasZie/ieHa TOYKOM KacaHWA Ha 4acTd, paBHbIe 6 U 8.
Hatizute fBe fpyrue cTOPOHBI TPEYTOMbHUKA.

11.26. IIpamoyronbHBIH TpeyronbHUK ABC paszenéH BeicoTod CD,
IIpOBEeAEHHOU K I'MIIOTeHy3€e, Ha Ba TpeyroabHuKa: BCD u ACD. Paauychl
OKPY>KHOCTeH, BIIMCAHHBIX B 3TU TPEYT'OJIbHUKH, PaBHB 4 U 3 COOTBET-
cTBeHHO. HalifuTe pasinyc OKpy>XHOCTHU, BIIMCAHHOM B TpeyroibHUK ABC.

11.27. K oxpy>XHOCTH, BIIMCAHHOM B TPEYTOJbHUK CO CTOpOHamu 6, 10
u 12, mpoBezeHa KacaTejlbHasA, IepeceKawomas ABe OOJIbIINe CTOPOHHL.
Hatizute nepuMeTp OTCeYEHHOTO TPEeyToJIbHUKA.
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11.28. OKpy:XHOCTB, BIIKCAaHHAs B TPEYrOIbHUK, TOUKON KacaHUA Je-
JIUT OAHY U3 CTOPOH Ha OTPe3KU, paBHBIE 3 U 4, a IPOTUBOJIEKAIINI 3TOH
cTOpOHe yroi paBeH 120°. HaliguTe miomazs TpeyrolbHUKA.

11.29. Tlycts CD — MmepuaHa TpeyronbHUka ABC. OKpYy>XHOCTH, BIIU-
canHble B TpeyronbHUku ACD u BCD, kacatoTca orpe3ka CD B Toukax M
u N. Hatigute MN, eciii AC—BC=2.

11.30. Ha ocHoBaHum AB paBHOGeZpeHHOTO TpeyroibHuKa ABC B3sTa
Touka D, nmpuuéMm BD — AD = 4. HalizuTte paccTosiHUe MeXAy TOYKaMH,
B KOTOPBIX OKPY>KHOCTH, BIIMCAaHHBIE B TpeyroibHUku ACD u BCD, kaca-
1oTca oTpeska CD.

11.31. B yeTsIpéxyronpHuKe MNPQ paclonoXeHbl JBe HellepeceKalo-
1yecsa OKPY»KHOCTU TakK, 4TO OJjHAa U3 HUX KacaeTca cTopoH MN, NP, PQ,
a fpyrasg — ctopoH MN, MQ, PQ. Touku B u A nexaT COOTBETCTBEHHO Ha
cropoHax MN u PQ, mpu4ém oTpe3ok AB KacaeTcss 06erX OKPYKHOCTEMN.
HatizuTe amuHy ctopoHsl MQ, eciut NP =b v mepuUMeTp YeThIPEXYTOMbHU-
ka BAQM 6orbliie TepUMeTpa YeTHIPEXYTONbHIUKA ABNP Ha BeTUYUHY 2.

11.32. Oxos10 OKPY>KHOCTH pajuyca R onmcaH napasuanenorpamm. [lio-
maAb 4YeTHIPEXYTONbHUKA C BePLIMHAMU B TOYKAaX KacaHUA OKPY>KHOCTU
U IapajijesnorpamMMma pasHa S. HaliiuTe cTopoHBI IapasuiesorpaMma.

11.33. B uetnipéxyronsHuke ABCD ctopoHa AB paBHa cTtopoHe BC,
auaroHanb AC paBHa ctopoHe CD, a ZACB = ZACD. Paguychl OKpPY>XHO-
cTel, BIIMCAHHBIX B TpeyronbHUKU ACB u ACD, oTHocATcA Kak 3: 4. Haii-
JViTe OTHOIIEHNe IUIOLIaZiel STUX TPEYrOJbHUKOB.

11.34. IlepumeTp TpeyronbHuka ABC paBeH 8. B TpeyronbHUK BIIKCaHA
OKPY>KHOCTB, ¥ K Hell IIpoBeZieHa KacaTesbHasd, I1apajlelbHas CTOPOHe
AB. OTpe3ok 3TOM KacaTejJbHOM, 3aKIIOYEHHBIA MexAy cropoHamMu AC
u CB, paBeH 1. HailiguTe cTopoHy AB.

11.35. Paguyc BnucaHHON B TpeyroibHUK ABC OKpY:XKHOCTH paBeH
V3 —1. Yron BAC paseH 60°, a pazuyc OKpy»HOCTH, Kacalolleics CTOpo-
Hbl BC 1 nmpogomkeHuii ctopoH AB u AC, paBeH +/3 + 1. Halizure yrimsl
ABC u ACB.

11.36. B nmapamnenorpamme ABCD octpbiit yron BAD paseH a. [lycTb
04, O,, O3, O4 — LIEHTPHI OKPY>KHOCTEH, ONMCAHHBIX OKOJIO TPEYrONbHU-
kxoB DAB, DAC, DBC, ABC cooTBeTcTBEHHO. HalijiTe OTHOIIIEHHE IIJIOIA-
Au deTblpéxyronbHuka 00,050, K mwiomaau napauenorpamma ABCD.

11.37. Oxono TpeyronbHuka ABC onucaHa OKpyXHocTb. Meanana AD
MIpOZIOJKEHA 10 TIepecedeHUs C 3TOM OKPYKHOCTBIO B Touke E. V13BecTHO,
yto AB+ AD =DE, /BAD =60°, AE = 6. HaiizuTe mionaZb TpeyroJbHU-
Ka ABC.
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11.38. B deTrIpéxyronbHUK ABCD MOXXHO BIIMCAaTh ¥ BOKPYT HErO MOX-
HO OIUCaTh OKPY>KHOCTb. JJMaroHaIu 3TOrO YeTHIPEXYTOJIbHUKA B3aUMHO
IepHneHAVKYyAApHbL. Halizute ero Imiomazb, eciv paJuyc OMMCAHHOU
OKPY>XHOCTHU paBeH R u AB=2BC.

11.39. Paguyc OKpy>KHOCTH, OIIMCAHHON OKOJIO OCTPOYT'OJIBHOTO Tpe-
yrosbHUKa ABC, paBeH 1. M3BecTHO, YTO Ha 3TOU OKPY)KHOCTH JIEKUT
IIEHTp APYyro¥ OKPY:KHOCTH, IIpoxoAAlieli yepe3 BepIIUHHE A, C U TOUKY
IlepeceueHus BBICOT TpeyroabHuka ABC. Hatigure AC.

11.40. Ilog xakUM yIVIOM BHJHA W3 BEPIIMHBL IIPAMOrO yIjla IIPAMO-
YTOJIBHOI'O TPEYroJbHUKA IIPOEKIUA BIIMCAHHON OKPY)KHOCTH Ha TUIIO-
TEHy3y?

3azlayy Ha J0Ka3aTeJbCTBO U BBIYHCJIEHUE

11.41.1. Cropona BC TpeyronbHuka ABC paBHa 48. OKOJIO Tpeyroib-
HUKa OIMCaHa OKPYKHOCTb pazuyca 25. M3BecTHo, uTo paguyc OA aeaut
cropoHy BC Ha /jBa paBHBIX OTpe3Ka.

a) Jlokaxkute, 4TO TpeyroabHUK ABC paBHOGEIpEHHHIH.

6) HaiizuTe ero 60KOBbIE CTOPOHBI.

11.41.2. Okosno TpeyronpHUKa KLM omnycaHa OKpy>KHOCTB ¢ ieHTpoM O.
JlmameTrp KP mepecekaeT cTopoHy LM B e€ cepenuHe Q, JexKalileil Mexay
Toukamu O u P.

a) Jlokaxxure, 4yTo TpeyroabHUK KLM paBHOGEApEHHBIH.

6) Haiizute paguyc oKpy>kHOCTH, ecii PQ =18 u KM =40.

11.42.1. [Ja" TpeyroIbHUK CO CTOpOHaMu 25, 25 u 48.

a) JlokaXXuTe, 9TO OH TYTIOYTOJTbHBIM.

6) HaiiguTe paccTossHUE MEXIY LEHTPAMU €0 BIIMCAHHOM U OMKCAH-
HOU OKPY>KHOCTEM.

11.42.2. [Tan TpeyroibHUK co cropoHamu 13, 13 u 10.

a) JlokaxxuTte, YTO OH OCTPOYTOJIbHBIH.

6) HatizuTe paccTossHME MeX/y LIeHTPAMH ero BIIMCAHHOMN U OIMCaH-
HOU OKpYy>KHOCTeH.

11.43.1. Tpanenusa ¢ OCHOBaHUAMHU 1 U 3 TakoBa, YTO B HEE MOXKHO
BIIMCATh OKPY>KHOCTb U OKOJIO HEE€ MOKHO OIUCATh OKPY>KHOCTb.

a) JlJokaxuTe, 4TO LIEHTP OIMCAHHOMN OKOJIO Tpaleluy OKPY>KHOCTHU
pacrnonoXeH BHYTpU TpalelnHn.

6) HaiiguTe miomazp Kpyra, OMMCAHHOTO OKOJIO TPaTelyu.
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11.43.2. Tpanenus, ofHO OCHOBaHHe KOTOPOU B 5 pa3 6osblie Apyro-
ro, TAKOBa, 4YTO B He€ MOXKHO BIIMCATh OKPY>KHOCTb U BOKPYT' HEE€ MOXKHO
OIHCATh OKPY>KHOCT.

a) JlokaxxuTe, 4TO IIEHTP ONMCAHHON OKOJIO Tpalellu OKPY:KHOCTU
PpacIosoXXeH BHe Tpalelnuu.

6) Haiiznre paguyc OKpy>KHOCTU, OTTMCAHHOM OKOJIO Tpamelyu, eCIu
MeHbIllee OCHOBaHMe paBHO v/ 70.

11.44.1. B mapannenorpamme ABCD c yrioMm A, paBHbIM 60°, ipoBefe-
Ha GucceKTpuca yria B, mepecekatommas ctopody CD B Touke M.

a) Jokaxure, 4yTO TpeyroabHUK BCM paBHOCTOPOHHUH.

6) B TpeyronmbHuk BCM BImcaHa OKpy)XHOCTb pazuyca +/7. Jlpyras
OKPY>KHOCTb BIMcaHa B Tpamneruio ABMD. Halifure paccTossHUe MeXAY
I[eHTPaMU 3TUX OKPY>KHOCTEH.

11.44.2. B TpeyronbHuk ABC BIKCaHa OKPY>XHOCTb. BTopada okpyx-
HOCTB, JIe)Kalllasd BHe TPeYrolbHUKA, KacaeTcsa CTOPOHBI BC U IIpoAoiDKe-
HUM ABYX JPYTUX CTOPOH.

a) JlokaxuTe, 4YTO pacCTOAHUE MeXKJYy TOUKaMU KacaHUA 3TUX OKPYXK-
HOCTel ¢ pAMoil AB paBHO AJiMHe cTOpPOHHI BC.

6) HaiiguTe paccTosiHUe MeX/Y IleHTpaMu OKpy»KHOCTeH, ec ZACB=
=90°, ZBAC =30°, a paauyc MeHbllleli OKPy)KHOCTH paBeH /2.

11.45.1. Jlnunsl ctopoH AB, AD, BC u CD BBIIIYKJIOTO YE€TBIPEXYTOJIb-
HrKa ABCD B yka3aHHOM INopszKe o6pasyloT apudMeTHIecKyto IIporpec-
CHIO.

a) JlokaxkxuTe, YTO B 3TOT YETHIPEXYTOJBHUK MOXXHO BIIMCATh OKDPYXK-
HOCTb.

6) HatizuTe pazmuyc 3Toi OKpy>kHOCTH, ecii AB=6, AD=8, BC=10,
CD=12u BD =BC.

11.45.2. OKpyXKHOCTb, BIIMCaHHasA B 4ETBIPEXYrOoAbHUK ABCD, penut
cTopoHbL AD 1 CD TOYKaMU KacaHUA B OZHOM U TOM K€ OTHOLLIEHUU, CUU-
Tas OT BepIIUHEI D.

a) JlokaxkuTe, 4TO JMaroHaayu YeThIPEXYTOIbHUKA IeplIeHUKYIAPHBL.

6) 13BeCTHO, YTO OKOJIO YeTHIPEXYTOJbHUKA MOXKHO OIIHMCATh OKPYX-
HOoCcTh, AD =56 u BD = 70. HalijuTe pasuyc OKpPY>KHOCTU, BIILICAHHOU
B YeTHIPEXYTONbHUK.

11.46.1. B TpeyronbHuK ABC BIMcaHa OKPY»XKHOCTb pajuyca R, kacaro-
masca ctopoHsl AC B Touke D, npuuém AD =R.

a) Jlokaxxute, 4TO TpeyroabHUK ABC TIpAMOYTONbHBIH.

6) BrmcaHHas OKpPY:KHOCTb KacaeTcsi CTOpOH AB u BC B Toukax E u F.
Haiigure mwiomazas TpeyrombHuka BEF, ecmu R=5u CD =15.
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11.46.2. B TpeyronpHuk ABC BnrcaHa OKpy>XHOCTb pajguyca R, kacato-
masca ctopousl AC B Touke M, npuuém AM =2R u CM = 3R.

a) JlokaxxuTe, 94TO TpeyroabHUK ABC IpAMOYTOIbHBIM.

6) HaiiguTe paccTossHUE MEXIY LEHTPAMU €r0 BIIMCAHHOM U ONKCAaH-
HOU OKPY>KHOCTeMH, ecimu R =2.

11.47.1. [laH BBIIYyKJIBIA 4eThIPEXyronbHUK ABCD co ctopoHaMu AB =
=3, BC=CD =5, AD =8 u auaronasnbsio AC =7.

a) JlokaXxuTe, 9TO OKOJIO HETO MOXKHO OINMCATh OKPYKHOCTb.

6) Haiigute guarodans BD.

11.47.2. [laH BBIYKJIBIN 4eThIpEéxyronbHuK ABCD co cropoHamu AB =
=7,BC=25, AD =CD =15 u auarosanbsio AC = 24.

a) JIokaXXuTe, 9TO OKOJIO HETO MOXKHO OIHCATh OKPYKHOCTb.

6) Haiigute guarodans BD.

11.48.1. Ctopona AC tpeyronbHuka ABC 6osblne cTopoHbl AB. Briu-
CaHHad B TPEYroJIbHUK OKPY)KHOCTb KacaeTcs CTOpoHBl BC B Touke M,
a BHeBIIMCaHHAsA — B TO4uke N.

a) Jokaxure, yto MN = AC — AB.

6) Haiizure paccTosHrEe MeXAY LIEeHTPaMH OKPY)KHOCTEN, eCTi CyMMa
UX paguycoB pasHa 24, a MN =10.

11.48.2. OKpy>XHOCTb, BIMICaHHAA B TpeyroibHUK KLM, kacaeTcsa ero
cropoHsl KM B Touke A, a BHEBIIMCAHHAas OKPY>KHOCTb KacaeTcs IPOAO-
’keHuda cTopoHbl KM 3a BepmiiHy M B TO4Ke B.

a) Jlokaxxute, uyto AB=LM.

6) HaliguTe paccTosHHe MeXAy IEHTPaMU OKPY>KHOCTEH, eCciu pas-
HOCTb MX paJiiycoB paBHa 6, a LM =8.

11.49.1. OKpy>KHOCTb, TOCTPOEHHAsA Ha MeguaHe BM paBHOOeApEHHO-
ro TpeyroiabHuka ABC Kak Ha AyaMeTpe, nepecekaeT ocHoBaHue BC B TOU-
ke K.

a) Jlokaxkute, 4To 0oTpe3oK BK BTpoe 6osbire orpeska CK.

6) IlycTh yKazaHHasA OKPYKHOCTb TIepeceKaeT cTOpoHy AB B Touke N.
Haiigure AB, eciu BK =18 u BN =17.

11.49.2. OKpy>KHOCTB, ITIOCTPOEeHHAas Ha briccekTpuce BL paBHOOepeH-
HOro TpeyrosbHUKa ABC Kak Ha JuaMmeTpe, IlepecekaeT ocHoBaHue BC
B Touke P. BOKOBas CTOpOHA TPeYToIbHUKA BABOE OOJIBIIIE €r0 OCHOBAHUS.

a) Jlokaxkute, 4TO OTpe30K BP B maATh pa3 6onbiie oTpeska CP.

6) ITycTh yKa3aHHAs OKPY>KHOCTH ITepeceKaeT CTOPOHy AB B Touke M.

V15

Hatigute BL, ecniu ML = -
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11.50.1. [luaronanu AC u BD BeIyKJIOro 4eThIp€xyronbHuka ABCD
MEPIEeHUKYISIPHBL.

a) Jlokaxkure, yto AB? + CD?=BC?+ AD?.

6) VI3BeCTHO, YTO B STOT YETHIPEXYTOJIbHUK MOYKHO BIIUCATh OKDYXK-
HOCTh. Halizute eé paguyc, eciu BC=8, CD=12, ZBAD =150°.

11.50.2. ITnomazap yeTelpéxyroabHuKa ABCD paBHa IIOJIOBUHE IIPOU3-
BeZleHUA ero AuaroHajaei.

a) Jlokaxkute, 4TO JMarHaay 4eThIpEXYroJbHUKA IIepIeHANKY/IAPHEL

6) B 4eThIpéXyroabHUK ABCD MOXXHO BITMCATh ¥ BOKPYT HETO MOXXHO
omrcaTh OKPYXHOCTb. HalifuTe ero rwiomazb, eciu paguyc OIMMCaHHOU
OKDPY>KHOCTHU paBeH 5 U AB=2BC.

11.51.1. CTOpOHBI TpeyroJbHUKA OTHOCATCA Kak 2: 3 : 3.

a) JlokaxxuTe, YTO TOUKM KacaHUA BIMCAHHOM 1 BHEBIIMCAHHON OKPYK-
HOCTell TPeyTOJbHUKA JEAT ero OOMBIIYI0 CTOPOHY Ha TPU PaBHBIX OT-
pe3ka.

6) HaliznTe OTHOIIEHWE PAZNYCOB 3TUX OKPY)KHOCTEH.

11.51.2. Toyku KacaHWUs BIMCAHHOW M BHEBIMCAHHOUW OKPYXHOCTEMN
IIPAMOYTOJIbHOTO TPEYTOJIbHUKA JeJIAT I'MIIOTeHy3y Ha TPU PaBHBIX OT-
peska.

a) JlJokaxxuTe, YTO pa3HOCTb PaZNYCOB 3TUX OKPYKHOCTel paBHa r'UIO-
TeHy3e.

6) HaiiguTe npou3sBeZieHye paZuyCcoB OKPYKHOCTEMH, eCci TUIIOTEHY3a
paBHa 3.

11.52.1. K okpy:XHOCTH, BIMCAaHHOH B kBazpaT ABCD, mpoBeJieHa Ka-
caTesibHad, repecekarouas cTopoHbl AB u AD B Toukax M u N cooTBeT-
CTBEHHO.

a) Jlokaxxute, 4TO NepuMeTp TpeyroibHuKa AMN paBeH CTOpOHe
KBaJpara.

6) I[psamasa MN mnepecekaeT mpsamyio CD B Touke P. B kakoM OTHO-
IIeHWU JelIuT cTopoHy BC npsamas, npoxogdaias dyepe3 TOUKy P U LeHTp
OKpPY>KHOCTH, ecnmu AM : MB=1:3?

11.52.2. Yron npu BepmmuHe A pomba ABCD paBeH 60°. IIpsiMas kaca-
€TCs1 OKPYKHOCTH, BIIMCAHHOM B poM06, B Touke T U IepeceKaeT CTOPOHBI
ABu AD BTOYKax M u N COOTBETCTBEHHO.

a) JlokaxxuTte, 4TO IepuMeTpsl TpeyroibHUKoB AMT 1 ANT paBHBI.

6) Ipsameie MN u CD mepecekaloTcs B TOUKe P. B KaKOM OTHOIIEHUH
JenuT cTopoHy BC mpsamas, npoxojdamas dyepe3 TOUKy P U IIeHTP OKpYX-
HocTH, ecid AN :ND=2:1?
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Pertenue 3asaqyu 12 U3 AMarHOCTHUYECKOI pabOThI

12. Ha npopomxeHuu fuaMmeTpa AB OKpy>KHOCTHU OTIIOXKEH OTpe30K BC,
paBHBIH fuameTpy. [Ipamas, npoxozamas yepes3 Touky C, KacaeTcsa OKPyXK-
HOCTU B Touke M. Haiizute miomazp TpeyroabHuka ACM, ecnu paguyc
OKPY>XHOCTHU paBeH R.

Omeem: %Rz V2.
Pe e H u e. [Iyctb O — ieHTp OKpyxkHOCTU. Torga OM L CM. B nips-

MOyTOJIBHOM TpeyronbHuke OMC usBecTHO, yT0 OM =R u OC = OB +
+BC=R+2R=3R. Torga
oM _ R

CM =+ O 2 2 — 9 2 2 — A/ — —_ = =

CiieoBaTebHO,

SAACM:%AC‘CM‘SinZACM:%-4R-2Rﬁ.%:%R2ﬁ' <

DTOT paszesl IOCBAIIeH TeopeMe O IIPOU3BeAEHNN OTPE3KOB IlepeceKa-
IOIIUXCSA XOPZ, OKPY>KHOCTH, TeOpeMe O KacaTeJbHOU U CeKyllel, a Takxe
Ba)XHOMY CJIEZICTBUIO U3 3TUX TEOPEM.

Teopema. IIpousgedeHusi ompe3kK08 nepeceKaruuxXcsi Xopo OKPYHCHO-
cmu pasHsl, m. e. ecau xopOst AB u CD okpyjcHOCmU nepecekaromes 8 mou-
ke M, mo AM -MB=CM - MD.

A
D
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Teopema (0 KacaTelbHOW U ceKyllei). Ecau u3 mouku, Jexcawell
8He OKPYJICHOCMU, NP0B8eOeHbl K OKPYICHOCMU KACAMeNbHAs U ceKyuds,
mo npoussedeHue 8cell cekywelli HA €€ B8HEWHION udcMb PABHO K8aopd-
my kacamenbHol, m.e. eciu mouka M pacnonoxceHa eHe OKPYXCHOCMU,
npamas, npoxodauwiasn wepe3 mouky M, kacaemcs okpyscHocmu 8 mouke C,
a emopas NpAmMast, npoxooawas uepes mouky M, nepecekaem oKpy#HOCMb
8 moukax A u B, mo MC?>=MA - MB.

C

VAl ve )

M

CneactBue. /Jlns danHoll mouku M, 0aHHOU okpydcHocmu u Jito6oll
npsmotl, npoxodsawetl uepes mouky M u nepecexaroujelli OKPYHCHOCMb
8 moukax A u B, npoussedernue MA - MB 00HO u mo ce.

IIpumep 1. PaccTosgHue OT TOYKU P [0 LjleHTpa OKpPY>KHOCTH pajuy-
ca 11 paBHO 7. Yepes Touky P mpoBezeHa xopAa, paBHaa 18. Haliaute
OTpPe3KH, Ha KOTOphIe JeIUTCA XOpZa TOUKo P.

Omeem: 12 u 6.

Pemenue. Ilyctb O —1eHTp OKPY>XKHOCTH, AB — laHHaA Xopza.
[TpoBegém anamerp CD, copepxammuii Touky P (P mexzay O u D). O6o-
3HayuM PB = x. Toraga

AP =18—-x, DP=0D-0OP=11-7=4;
PC=0P+0C=7+11=18.

A

13 TeopeMHl 0 IlepeceKarolmuxca xopgax noitydaem AP - PB=PD - PC, uinu
(18 —x)x=4-18. VI3 aTOr0 YpaBHEHUA HAXOAUM, 4YTO X =12 mwmn x=6. <
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IIpumep 2. U3 Touku A, nexalieil BHE OKPYXHOCTH, IIPOBe/leHbI
K OKPY’KHOCTH KacaTeJbHas U ceKyllasa. PaccTosgHue OT TOUKU A [I0 TOYKU
KacaHuA paBHO 16, a paccTogHUe OT TOYKU A 0 OZHOU U3 TOYeK Iepece-
YeHHA CceKyllel ¢ OKPY»KHOCThIO paBHO 32. HaiifuTe pazuyc OKpy>KHOCTH,
€CJIM pacCTOsHUE OT e€ IleHTpa 0 CeKyllel paBHO 5.

Omsem: 13.

P e m e H u e. [IycTe cekyias nepecekaeT OKPY>KHOCTb B Toukax Bu C,
a M — touka kacauwms. Torma AM =16, AC =32, AB+ BC =32. I1o Teo-
peMe 0 KacaTeJbHOH U cekymeit AM? = AC - AB, wu 162 =32(32 — BC).
Orcroza HaxoauM, uyTo BC = 24.

[Tycts K — nmpoexkiius neHtpa O JaHHOM OKpy»XHOCTU Ha xopzy BC.
Paziryc OKpy>KHOCTH HaX0AUM I10 TeopeMe [Tudaropa U3 mpsMoyrorbHOTO

tpeyronbHuka OKB: R=0B=+/0K?+BK?=+/25+144=13. <

ITpumep 3. [loxaxkure, 4To IpsAMasd, IPOXOAAIIAA Yepe3 TOUYKU Iiepe-
cedeHNs IBYX OKPY>KHOCTeH, JeIUT IIoIoaM O0IIyo KacaTelbHY0 K HUM.

JokasaTtenbcTBoO. IlycTb A 1 B— TOYKM IepeceyeHus ABYX
OKpy:kHOCTel, MN — obiass kacaTenbHasd (M u N — TOYKM KacaHusd),
K — touka nepecedenus npsMmeix AB u MN (A nexut mexzay K u B).

.

Torna MK?=KB-KA u NK?2=KB-KA. CiegoBarenpio, MK =NK. O
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IloarorosuTebHBIE 3a4a4U

12.1. Touka M BHYTpU OKPY>KHOCTH JIEJTUT XOPAY 3TOU OKPY>KHOCTH Ha
OTpe3KH, paBHBIE a U b. Yepes Touky M mpoBezeHa xopja AB, gensimasics
TOouKoil M momnosnaM. Hatizurte AB.

12.2. /luaroHany BOMCAaHHOTO YeThIpEXyroabHuKa ABCD mepeceKaroT-
ca B Touke K. M3BecTHO, uTo AB=a, BK =b, AK =c, CD =d. Hatigute AC.

12.3. V3 TOYKH, PaCIoNokeHHOM BHE OKPYXKHOCTH Ha PacCTOSHUM v/ 7
OT LIeHTpa, IpOBeZieHa CceKyllias, BHyTPeHHAA 4acTb KOTOPOU BBOe MeHb-
Ile BHeNIHel M paBHaA paZuycy OKpyXHocTU. Haiizute pazguyc OKpyx-
HOCTH.

12.4. Yepes Touky M mpoBezeHH! ABe IpsAMble. OfHa U3 HUX KacaeTcs
HEKOTOPO OKPY:KHOCTH B TOUKE A, a BTOpas IiepeceKaeT 3Ty OKPYKHOCTb
B Toukax B u C, npuuém BC =7 u BM =9. Hatigute AM.

12.5. VI3 Touku A IpoOBeAeHHBl [Ba Jyda, IepeceKarollre JaHHYIO
OKPY’KHOCTb: OZWH —B Toukax B u C, apyroii—B Toukax D u E. U3-
BecTHO, uTo AB=7, BC=7, AD =10. Hatigure DE.

12.6. Touka M yzaseHa OT LileHTpa OKPY’KHOCTH pajuyca R Ha paccTo-
auue d. [IpsMas, npoxogsmmas depe3 TOUKy M, mepecekaeT OKPY:KHOCTb
B Toukax A u B. Haliaure npoussesenue AM - BM.

12.7. B xBagpaT ABCD co cTOpOHO! a BIHCaHa OKPYKHOCTb, KOTOpas
KacaeTcsa cTopoHbl CD B Touke E. Haiizute Xopzy, COeAUHAIOUIYIO TOUKH,
B KOTOPBIX OKPY>KHOCTB IlepecekaeTcs ¢ IpsaMoii AE.

12.8. B mpsaMoyronbHOM TpeyronbHuke ABC yron A npamoii, kateT AB
paBeH a, paAuyc BIIMCAHHOM OKPY)KHOCTH paBeH r. BnucaHHas OKpyX-
HOCTb KacaeTcs katera AC B Touke D. Halizure XopJy, COeIUHSIONIYIO
TOYKH IlepecedyeHNs OKPY:KHOCTH ¢ IpAMoii BD.

12.9. Ha 60KOBOIl CTOpOHE paBHOOEPEHHOTO TPEeyroJbHUKA KaK Ha
JAuaMeTpe IIOCTPOeHa OKPY>KHOCTb, AeJIAIas BTOPYI0 OOKOBYIO CTOPOHY Ha
OTpe3KH, paBHble a u b. Haliiutre ocHOBaHUe TPeyTOIbHUKA.

12.10. B okpyxxHocTHu ¢ neHTpoMm O npoBefeHsl xopAsl AB u CD, ne-
pecekaromuecs B Touke M, nmpuuém AM =4, MB =1, CM = 2. Haiiaute
yron OMC.

TpeHHUpPOBOYHbBIE 3aa4U

12.11. B OKpy>XHOCTb BIIMCaH 4YeTHIPEXYroabHUK ABCD, npuuém AB
ABJIAETCA AUaMeTpPOM OKpykHocTU. JluaroHanu AC u BD nepecekaroTcs

B Touke M. M3BecTtHO, uTo BC =3, CM = %, a IUIoIa/b TPeyTroJIbHUKA
ABC BTpOe 6obile wiomaay Tpeyrorbuuka ACD. Haiizure AM.
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12.12. Yepes BepmnHbL B u C TpeyronbHuKa ABC npoBeeHa OKpYX-
HOCTb, KOTOpasA IepecekaeT CTOpoHy AB B Touke K, a cropony AC —
B Touke E. Hatizure AE, 3Has, uto AK =KB=a, /BCK=a, ZCBE=f3.

12.13. Oxpy>KHOCTb, IIOCTPOEHHAasA Ha cTopoHe AC TpeyroinpHUKa ABC
KakK Ha JuaMeTpe, IPOXOAUT Yepe3 cepefiuHy CTOPOHBI BC U IepecekaeT

B TOuKe D mpojioKeHue CTOPOHHI AB 3a Touky A, nmpuuéMm AD = %AB.
Haiizure wiomazas TpeyrombHuka ABC, ecmu AC =1.

12.14. Kaxzasn u3 60KOBBIX CTOPOH AB u BC paBHOGEIPEHHOTO Tpe-
yronbHUKa ABC paszesieHa Ha TpU paBHbIe YacTH, U 4epe3 4YeThIpe TOY-
KU JleJIeHUA Ha 3TUX CTOPOHAX NpOBeZieHa OKPY>KHOCTD, BBICEKAIOIad Ha
ocHoBaHuu AC xopay DE. HalizuTe oTHOIIEHUe IUIOLIaZiel TpeyroabHU-
k0B ABC u BDE, ecitu AB=BC=3 u AC=4.

12.15. OKpyXHOCTb, AUAMETp KOTOpoii paBeH /10, IIPOXOZHUT yepes
cocefHUEe BepIIUHB A U B npsamoyronbauka ABCD. /lnuHa KacaTenbHOMH,
poBeIéHHOM U3 Touku C K OKPY)XHOCTH, paBHa 3, AB=1. HaiizuTte cTo-
pony BC.

12.16. OKpy>KHOCTb TIPOXOAUT Yepe3 cocefHue BepmuHbl M u N 1mps-
MmoyronbHuka MNPQ. [lnuHa KacaTelbHOMN, MPOBeAEHHONW M3 TOUYKU Q
K OKpY)XHOCTH, paBHa 1, PQ = 2. HaliauTe miomazab NpsSMOYTOJbHUKA
MNPQ, eciui ;uaMeTp OKPYKHOCTH paBeH /5.

12.17. Touku A, B, C, D — nocjieioBaTe/bHblE BePLUIUHEI IIPAMOYT'0JIb-
HuKa. OKpY:KHOCTb IIPOXOZAUT Uepe3 BepLINHBI A U B 1 KacaeTcs CTOPOHBI
CD. Yepes BepmuHy D mpoBefeHa IpsiMasg, KOTopas KacaeTcs TOM ke
OKDY>XKHOCTA B Touke E, a 3aTeM ImepecekaeT IIPOJLOLKEHHE CTOPOHBI
AB B Touke K. Haiizure mwiomazas Tpanenuu BCDK, eciy U3BECTHO, YTO
AB=10u KE:KA=3:2.

12.18. HatiguTe paguyc OKPY>KHOCTH, KOTOpasi BbICEKaeT Ha 06EUX CTO-
PpOHAax yIJa, paBHOT'O O, XOPABL, pAaBHBIE d, €CJIA U3BECTHO, YTO PACCTOSHUE
MeXy OKalIIMMY KOHIIAMUY 3THUX XOpZ, PaBHO b.

12.19. CropoHa kBazpata ABCD paBHa 1 u fABiAeTcA XOpZOW HEKO-
TOPOY OKPY:KHOCTH, IIPUYEM OCTa/IbHBIE CTOPOHBI KBaJpaTa JiexkaT BHE
aTolt okpyxkHocTu. KacarenbHasa CK, mpoBeZi€HHasA U3 BepuInHbl C K 3TOU
’Ke OKPY>KHOCTH, paBHa 2. HaligjuTe AuaMeTp OKPY>KHOCTH.

12.20. B mpamoyronpHOM TpeyroibHuke ABC ¢ katetamu AB = 3
u BC =4 4epe3 cepeHBL CTOPOH AB 1 AC IpoBeZieHa OKPY»XHOCTD, Kaca-
foufascs kateta BC. Haligure anuHy oTpe3ka runoreHy3sl AC, KOTOPBIM
JIEXKUT BHYTPU 3TOU OKPYKHOCTH.

12.21. B tpeyronbHuke ABC ctopoHa BC paBHa 4, a MeAuaHa, IIpo-
BeZIEHHAA K TOM CTOpOHe, paBHa 3. Halizure anuHy obmieil XOpABl ABYX
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OKPY>KHOCTeH, KaKZasd U3 KOTOPBIX IIPOXOJUT dyepe3 TOUKy A U KacaeT-
ca BC, npuuém opHa Kacaetca BC B Touke B, a BTopasgd — B Touke C.

12.22. OKpy>XHOCTb, IPOXOAAIIAA Yepe3 BepunHsl B, C u D napaiie-
smorpamma ABCD, kacaeTcd npaMoii AD u nepecekaeT npsAMyto AB B ToY-
Kax B u E. Haiinute AE, eciu AD =4 u CE =5.

12.23. 13 Touku A, HaxojsAmelcs Ha pacCTOAHUU 5 OT LieHTpa OKPYX-
HOCTH pazuyca 3, npoBezeHsl JBe cexyiue AKC u ALB, yron Mexzay KOTo-
peimu paBeH 30° (K, C, L, B— TOYKU NepeceyeHusI CEKYIINX C OKPYKHO-
cThi0). Hatigure miomanab TpeyronbHuka AKL, eciv mwiomazb TPeyroib-
Huka ABC pasHa 10.

12.24. Ha npaMoii pacronoxeHsl Touku A, B, C u D, ciegyrouue ApyT
3a IpyroM B yKazaHHOM nopsagke. MzBectHo, yto BC =3, AB=2CD. Yepes
Touku A 1 C NpoBeZleHa HEKOTOPpada OKPY>KHOCTb, a 4epe3 TOUKU B u D —
apyras. Vix obias xopza nepecekaet oTpe3ok BC B Touke K. Haiizure BK.

12.25. B paBHOOeapeHHOM Tpeyronbarke ABC (AB = AC) npoBeJeHbI
6uccekrpucsl AD, BE, CF. Haiigure BC, eciiv u3BecTHO, uTo AC =1, a Bep-
IIMHA A JIeXXUT Ha OKPY)KHOCTH, ITpoxozsiielt yepe3 Touku D, E u F.

12.26. OkpyXHOCTb KacaeTcsi CcTOpoH AB u AD npaMoyroabHUKA
ABCD u mpoxogut 4depe3 BepuimHy C. Ctopony DC oHa mepecekaeT
B Touke N. Hatigure miomazap Tpaneuuu ABND, ectu AB=9 u AD =8.

12.27. Ha ogHOU U3 cTOpPOH yIvia, paBHoro a (a < 90°), ¢ BEpIIMHON
B Touke O B3ATH TOYKU A u B, npuuém OA = a, OB =b. Hatigure pazgu-
yC OKPYKHOCTH, TIPOXOASAIIEN Yepe3 TOUYKu A U B u kacatomierics Apyrou
CTOPOHBHI yTJIa.

12.28. Ha katete AC mpAMOYroJbHOIO TpeyrojibHuUKa ABC Kak Ha
JraMeTpe IIOCTPOeHa OKPY>KHOCTb. OHa IepeceKaeT r'MIoTeHy3y AB B TOY-
ke E. Ha ctopone BC B3daTa Touka G Tak, 4TOo OTpe30K AG mepeceka-
eT OKPYXKHOCTb B Touke F, nmpuuéMm otpesku EF u AC mapaienbHEL,
BG=2CG u AC =2+/3. Haiigute GF.

12.29. B nmapasmrenorpamme ABCD yron BCD pasen 150°, a cropoHa
AD paBnHa 8. Haiigute pajuyc OKpy>KHOCTH, Kacatolielca nmpsamoii CD
U IIpoxoZjAlleli yepes BepIIMHY A, a Takke IlepeceKarmoliell cTopoHy AD
Ha pacCTOAHUU 2 OT TOYKU D.

12.30. OxpyxHOCTB M IpsAMad kKacawoTcsa B Touke M. V3 Touek A u B
3TON OKPY>KHOCTH OIIyILIeHHI IIepPIIeHAVKYIIAPHI Ha MIPSIMYIO, PaBHBIE d U b
cooTBeTcTBeHHO. HailiauTe paccTosHue ot Touku M 1o mpsamoii AB.

12.31. OKpy»XKHOCTB, BIIUCaHHAA B TPeyroabHUK ABC, AeIUT MeJuaHy
BM nHa Tpu paBHble yacTu. Haligute oTHomeHue BC : CA: AB.
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12.32. /IBe OKpy>KHOCTHY paZiiyCcoB R U r IlepeceKaroTca B TOYkax A u B
U KacaroTcsa IpAMoi B Toukax C u D cooTBeTcTBeHHO; N — TOUKa Ilepece-
yeHus npaMbix AB u CD (B mexay A u N). Haiigure:

1) pazuyc OKpy>KHOCTH, OIIMICAaHHOM OKOJIO TpeyronbHuka ACD;

2) oTHoIIIeHUe BBICOT TpeyroabHUKOB NAC 1 NAD, omyliieHHBIX 13 Bep-
IIMHEL N.

12.33* PaBHoGeipeHHas Tparmnelius ¢ ocHoBanuaMu AD u BC (AD > BC)
oIMcaHa OKOJIO OKPY)KHOCTH, KOTOpas KacaeTcsa cTopoHbl CD B Touke M.
OTpe3ox AM mnepecekaeT OKpPYyKHOCTb B Touke N. Ha¥ijure oTHoIe-
Hue AD k BC, eciu AN : NM =k.

12.34* B Tpameruu ABCD c ocHoBanusamu AD u BC yron A paBeH 45°,
yron D paBeH 60°. Ha fuaroHaiix Tpameluy KaK Ha JuaMeTpax MoCTpo-
€HBI OKPY>XHOCTH, Iepecekaromueca B Toukax M u N. Xopzga MN nepece-
KaeT ocHoBaHue AD B Touke E. Haligurte oTHolenue AE : ED.

3azayy Ha JOKa3aTeJbCTBO U BbIYHCIEeHUE

12.35.1. Touka M — cepeanHa T'UIIOTEeHY3bl AB IIPAMOYI'OJIBHOIO Tpe-
yronbHUKa ABC. Ha oTpeske CM Kak Ha AuaMeTpe IIOCTpPO€Ha OKpYX-
HOCTb.

a) JlokaxxuTe, YTO OHA IIPOXOJUT Yepe3 cepe/HbI KaTeTOB.

6) AP u BQ — KacaTeJbHbIE K 3TOM OKpYy:KHOCTH (P ¥ Q — TOYKHU Ka-
canus). Hatizute otHomenue AP : BQ, eciu tg ZABC =2.

12.35.2. Touka M — cepeauHa KateTa AC NPAMOYTOIBHOTO TPEYTOJib-
Huka ABC. Ha orpe3ke BM kak Ha AuaMeTpe IOCTPOeHa OKPY>XHOCTb,
Iepecekaroas runotreHy3y AB B Touke E, ommnuHol ot B. KacaTtenbHas,
IIpoBeZI€HHAsA K OKPYKHOCTHU U3 TOYKU A, apasnenbHa BM u nepecekaeT
B Touke D mpogomkenue kateta BC 3a BepimiuHy B.

a) Jokaxure, yto ZACE = Z/BAD.

6) HaiizuTe ocTphle yIiibl TpeyroabHUKa ABC.

12.36.1. B mpsaMoyronbHOM TpeyronbHuke ABC ¢ runoteHy3oi AB mpo-
BesieHBl MeguaHbl AM u BN. Oxosno 4yeThIpéxyronbHUKa ABMN MOXXHO
OIIMCATh OKPYKHOCTb.

a) Jlokaxxure, 4TO TpeYroabHUK ABC paBHOOeApEHHBIN.

6) Halizure paguyc OKpy>XHOCTH, OTIICAHHOM OKOJIO YETHIPEXYTOIbHU-
ka ABMN, eciu AB=4+/5.

12.36.2. B ipamoyronbHOM TpeyronbHuke ABC yepes cepeJUHBI TUIIO-
TeHy3bl AB 1 kaTeTa AC IIpoBe/ieHa OKPY>KHOCTb, Kacaromasaca kareta BC
B TOuke K.

a) Jokaxure, yro BK =3CK.
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6) HalizuTe OoTpe30K TMIOTEHY3bl, KOTOPBINA JIE)KUT BHYTPU ITOU OK-
pyxHoctH, ecniua AB=50 u BC =40.

12.37.1. Otpesok CD — buccekTpuca TpeyroibHuka ABC. OKpyX-
HOCTb, IIpoxozdAimasa 4yepes Touku C u D, KacaeTca CTOPOHBI AB u ne-
pecekaeT cTopoHsl AC 1 BC B Toukax M 1 N COOTBETCTBEHHO.

a) Jlokaxkure, uto MN || AB.

6) Hatigute MN, ecimi AD=2, BD=4u AM =1.

12.37.2. Otpe3ok CD — buccektpuca tpeyronbHuka ABC. OKpyx-
HOCTb, IIpoxozdAmaa yepe3 Touku C u D, kacaerca CTOpOHBEl AB u 1me-
pecekaeT ctopoHsl AC u BC B Toukax M 1 N COOTBETCTBEHHO.

a) JokaxuTte, yro LZADM = Z/BDN.

6) Hatigute AB, eciu AM =1, CM =3 u BN =2.

12.38.1. 13 Touku A NpoBeZieHHI CeKyllasa U KacaTeJlbHasd K OKPY>KHO-
ctu paguyca R. Ilycte B— Touka KacaHud, a D u C — TOUKHU Ilepeceye-
HUA ceKylleld ¢ OKpPYXHOCTbIO, IIpU4éM Touka D nexut mexzay A u C.
Vi3BecTHO, uTO BD — 6uccekTpuca yria B TpeyronpHuka ABC u eé AmuHa
paBHa R.

a) Jlokaxxute, 4TO TpeyroabHUK ABC NpAMOYTONbHBIM.

6) HaliznTe paccTosTHUE OT TOYKU A 10 IIEHTPa OKPY>KHOCTH.

12.38.2. V3 Toukn A IpOBeJieHBl KacaTeJlbHas U NepleHJUKyIapHad
el cekymas K OKpy»KHOCTU pazuyca R ¢ nentpom O. I[TycTb B — Touka Ka-
canusd, a D u C — TOUKM IlepeceueHus ceKyllel ¢ OKpPy>KHOCTbIO, IPUUEM
D — cepeauna AC.

a) Jlokaxxute, yto AD = %R.
6) HatizuTe miomas 4eThipéxyronbHuka ABOC.

12.39.1. Okono TpeyronpHUKa ABC onuncaHa OKpPY>XKHOCTb. KacaTens-
Has K OKPY>XHOCTH, IIPOXOAAIIaaA yepe3 TOUKy B, repecekaeT npsaMyo AC
B TOuke M.

a) Jlokaxkure, 4yTo TpeyroabHUKU AMB 1 BMC 11oZi06HBL.

6) Hatigute otHomenue AM : MC, eciu AB: BC=3:2.

12.39.2. Okono TpeyronbHuka KLM omnucaHa OKpy»XHOCTb. KacaTeb-
Has K OKPY>KHOCTHU, IIPOXOAAIad yepe3 ToYky M, nepecekaeT npamyro KL
B TOUKe P.

a) Jokaxwure, uro /PKM = /PML.

6) Hatigute otHomeHnue PK : KL, ecii MK : ML =3:4.

12.40.1. OKpy>XHOCTb, IIPOXOAAIIAA Yepe3 BeplnHel A, B u C npsamo-
yrosbHON Tpanenuu ABCD c mpsAMBIMU yIZIaMU IIpU BeplIMHaxX A U B,
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nepecekaeT oTpe3ku AD u CD coOTBeTCTBEHHO B TOUkax M u N, IpU4éM
AM:AD=CN:CD=1:3.

a) Jokaxure, uto CD = AD.

6) HailiguTe miomazp Tpamneuu, eciiu paguyc OKPY>KHOCTU PaBeH 3.

12.40.2. OKpy>XHOCTb, IIPOXOAAILAA Yepe3 BeplnHbl A, C U D npAMo-
yrosbHOU Tpanenuu ABCD c ocHoBaHuaMHu AD u BC, epecekaeT MeHb-
mryto 60KOBYIO cTOpPOHY AB B Touke P u kacaetcs mpsamoii BC. V3BecTHO,
uyto AD =CD.

a) Jokaxwure, yTo CP — 6uccekTpuca yrima ACB.

6) B KaKkOM OTHOILIEHWUHU NpsAMas DP AeNyT IUIOIAAb TPAITeu?

12.41.1. OcHoBaHue u 60KOBasi CTOPOHA PaBHOOEAPEHHOTO TPEYTOb-
HUKa paBHEBL 26 U 38 COOTBETCTBEHHO.

a) JlokaxxuTe, 4YTO CpeAHAA JIMHUA TPEeYyTONbHUKA, IapajllebHas OCHO-
BaHMUIO, IlepeceKaeT OKPY>KHOCTh, BIIMCAHHYIO B TPEYTOIbHUK.

6) HaiizuTe AMuHYy OTpe3Ka 3TOM cpeAHel JWHUHU, 3aKII0YEHHOTO
BHYTPHU OKPY>KHOCTH.

12.41.2. OcHOBaHUe paBHOOEIPEHHOTO TPEYTOIbHUKA paBHO 20, yron

IIpYU BepLIMHE paBeH 2 arctg %

a) JIokaXuTe, YTO CPEAHIA JUHUA TPEYTOMbHUKA, TTapajUlebHas OCHO-
BaHUIO, ITepeceKaeT OKPYKHOCTh, BIUCAHHYIO B TPEYTOIbHUK.

6) HailizuTe QiuHY OTpe3Ka 3TOW CpeJHEW JWHWH, 3aKIIOYEHHOTO
BHYTPH OKPY>KHOCTH.

12.42.1. [Tycts CQ — buccekTpuca TpeyronbHuKa ABC. KacarenpHas K
OIMCAaHHOM OKPYKHOCTU TpeyronbHUKa ABC, mpoxoAsAiias yepe3 Touky C,
repecekaeT npAMyto AB B Touke D.

a) Jlokaxkute, 4To TpeyronbHUK CDQ paBHOOEeIpPEHHBIH.

6) Hatigute CD, ecii BQ=a u AQ=>b (a>Db).

12.42.2. KacaTenbHaa K ONMCAHHON OKPY>KHOCTHU TpeyroiabHuka KLM,
npoxozAmas yepes Touky K, nepecekaet npamyro LM B Touke N. Ha cTo-
poHe LM B3gTa Touka A, npuuéMm NK = NA.

a) Jlokaxxkute, yTo KA — 6GuccekTprca TpeyroibHuka KLM.

6) Haiigure LM, ecit KN =8 u KM =2KL.

12.43.1. Xoparl AD, BE u CF OKPYXHOCTHU JAEJNAT APYr Apyra Ha TpHU
paBHBIE YacCTH.

a) JlokaxxuTe, 4YTO 3TU XODP/bl PaBHBI.

6) Hatigure miomazp mectuyronbHuka ABCDEF, eciu TOYKU A, B,
C, D, E u F nocnefoBaTelbHO PAaCIIONOXEHLl Ha OKPY>KHOCTH, a paAuyc
OKPY’KHOCTHU paBeH 2v/21.
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12.43.2. Xopasl AD, BE 1 CF OKpPY>XHOCTH JeJIAT APy ApyTra Ha TPU 4a-
CTH, TPUYEM BHYTPEHHUN OTPE30K KAXKIOH XOP/BI BABOE OOJBIIIE KAXKIOTO
13 BHEIIHUX.

a) Jloka)kuTte, 4TO 3TU XOPZbl PABHHI.

6) Haiigure twromans mectuyronbHuka ABCDEF, eciu Touku A, B,
C, D, E u F nocnefoBaTelbHO PaCIIONOXKEHBl Ha OKPY>XHOCTH, a pajuyc
OKpYKHOCTHU paBeH +/26.

12.44.1. YeTpipéxyronbHuk ABCD ¢ neplieHANKYIAPHBIMU JAAaroHaA-
MU AC u BD BrIucaH B OKPY>KHOCTb.

a) JlokaxxuTe, 4TO IpsAMasd, NPOXOAAIIas depe3 TOUKY IepecedeHusd
JyaroHasel 4eThIPEXyrolbHUKA IepIeHJUKYIAPHO cTopoHe BC, gemut
romnosiaM CTOpoHy AD.

6) Haiizute cTOpOHBI YeTHIpEXyToMbHUKA ABCD, eciii U3BECTHO, YTO
AC =84, BD =77, a suaMeTp OKPY>KHOCTU paBeH 85.

12.44.2. Bo BnucaHHOM 4eThIpéxyronbHuKe ABCD croponsl BC u CD
paBHBL. /lvaroHanu 4eThIPEXYTOAbHUKA IIepeceKaroTcs B Touke K.

a) Jlokaxxure, 4to AC - CK =BC?.

6) HaiiguTe 1wromagpb yeThIpExyronbHKa ABCD, eciu U3BECTHO, UTO
AC=8u /BAD =150°.



§13. Ymisl, cBA3aHHBIE C OKPYKHOCTbIO. MeToz,
BCIIOMOTaTe/JIbHOU OKPYKHOCTHU

Pentenue 3asaqyu 13 U3 JUarHOCTUYIECKOM paGOTHI

13. OKpy>XHOCTb S; IIPOXOAUT 4Yepe3 LEHTP OKPYKHOCTHU S, U Iepece-
kaeT e€ B Toukax A U1 B. Xopzaa AC OKpYy»XHOCTH S; KacaeTcs OKPY>KHOCTU
S, B TOuKe A U JEJUT NEePBYI0 OKPY>KHOCTb Ha JYT'd, I'PaZyCHble Mephbl
KOTOPBIX OTHOCATCA Kak 5 : 7. HaliguTe rpasycHble Mephl AyT, Ha KOTOphIe
OKDPY>KHOCTb Sy JEIUTCA OKPYKHOCTBIO S7.

Omeem: 150° u 210°.

PemeHnue. [Iyctb O; u O, — LIEHTPHEL OKPY>KHOCTEH S; U S, COOT-
BETCTBEHHO. Torza

_ o 5 _ o
ZAO,C = 360 5y7 = 150°.

[Mockonbky Z0,AC =90° (pasuyc, IpoBeJEHHLIN B TOUKY KacaHUs, Mep-
MIeHAUKY/ApeH KacaTeabHol), oTpe3ok O,C — auameTp OKPY>XHOCTU S,
II03TOMY

LA0,C = 3 2A0,C = 75",

Torga rpasycHas Mepa AyTy OKPY>KHOCTH S, 3aKJII0YEHHON MeXAy CTOPO-
Hamu yria AO,C, paBHa 75°, a rpagycHas Mepa Ayru AB okpyxHoCTH S,
cozieprKalleiicss BHyTPU OKPYKHOCTHU S, paBHa 150°. CieoBaTenbHO, J0-
MIOJTHUTETbHAS K HEN Ziyra OKPY»KHOCTH S, paBHa 360° —150°=210°. <

* ok ok

HaHOMHI/IM, 4TO yIyioBad BEJIWYMHA AYT'Y — 3TO YIJIOBAs BEJINYHHA CO-
OTBETCTBYIOIIIET'O STOH AyTre HEHTPAJIbHOI'O yIJjia.
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BrucannbIl yron paBeH MOJIOBHHE yIVIOBON BeJIWYMHBI COOTBETCTBYIO-
1Iero neHTpaabHOro yria (ayru). OTcioga ciaefyeT, YTO BIMCAHHBIE YIVIHL,
onMparoIuecs Ha OJHy U Ty JKe AyTY, PaBHBI, T. €. €CJIU TOUYKU A U B nexxat
Ha OKPY>KHOCTH II0 OZHY CTOPOHY OT IpAMOM, cogepskauieii xopay CD, To
ZCAD = ZCBD. Ecnu e Touku A U B jIe)XaT 10 pa3Hble CTOPOHEI OT Mps-
Mol CD, To ZCAD + ZCBD =180°.

Yronm MeXxAy KacaTelbHOU U XOpZAo¥ paBeH IIo-

4
JIOBMHE YIVIOBOM BEeJIMYUHBI AYTH, 3aKIIOYEHHOU
MEeXJy HUMHU, T. €. €CJIA IIpAMas KacaeTcs OKpPyX-
HOCTH B TOuKe A, TOuKa B JIe)KUT Ha 3TOH IpA- C
Mo, a Touka C —Ha OKPY>XKHOCTH, NPUYEM Bce
TPU TOYKU PA3JINYHBI, TO YIVIOBas BeIWYMHA YT-
s1a BAC paBHa IOJIOBUHE YIJTIOBOU BEJIMYUHBI AyTU

AC, 3axitou€HHOM BHyTpHU yIiia BAC.
Ipumep 1. JIoKaXuTe, 4TO Yroa MEXAY Iie- A, * C

PpeCeKarmIIUMUCA XOpAaMU paBeH IONyCyMMe yT-

JIOBBIX BEJIMYUH IIPOTHUBOIIONOXKHBIX AYT, BbICEKA-

€MBIX Ha OKPY>KHOCTH 3TUMHU XOpZAaMU, T. €. €CIU

xopabl AB u CD mnepecekaroTca B Touke M, jexa-

L€l BHYTPU OKPY)KHOCTH, TO yIJIOBasi BelIUYMHA |y

kaxzgoro u3s ymos AMC u BMD paBHa NOIyCyM-

Me YIVIOBBIX BeJW4UH Ayr AC 1 BD, 3aKII0YEHHBIX B

BHYTPH 3TUX YIJIOB. B

JokasaTenbcTBo. IlycTh yriosble Bem4uHel Ayr AC u BD,
3aKJIIOYEHHBIX BHYTpH yIIoB AMC 1 BMD, paBHBI @ U 3 COOTBETCTBEHHO.
[To TeopeMe 0 BHeLIHEM yIJie TPEYTOJIbHUKA

N[
Q
+
=

/AMC = /MBC+ /MCB = /ABC + /DCB = % +

YTO U TpebOBAIOCH ZIOKA3aTh. O

IMpumep 2. JokaxkuTe, YTO YTOJ MeXAY CEeKYIINMU, IIPOBEeJEHHBIMU
K OKPY>XHOCTH U3 TOYKY, JIexKallleli BHe OKPY>KHOCTH, PaBeH IOIypasHOCTU
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YIVIOBBIX BEJIMYMH JYT, COAEPKAILUXCA BHYTPHU 3TOr'O YIUIA, T. €. €CJIU TOY-
Ka M JIeXXUT BHE OKPY>XHOCTH, OZiHA NpsAMasd, IPOXOAAIIada Yepes 3Ty TO4-
Ky, IlepeceKkaeT OKpPYKHOCTb II0CIeZloBaTeIbHO B TOUKax A U B, a BTopas
npsMas, poxozsAmad yepes Touky M, — B Toukax C u D, To yIoBas Be-
Jr4uvHa yrina BMD paBHa MoaypasHOCTHU YIVIOBBIX BeJW4uH Ayr BD u AC,
3aK/II0YEHHBIX BHYTPHU 3TOrO yIVIa.

JoxasaTenbcTBo. IlycTs ymioBele BenmnuuHsl Ayr AC u BD,
3aKJIIOYEHHBIX BHYTpHU yIIoB AMC u BMD, paBHH @ U 3 COOTBETCTBEHHO

(a<p).

[To Teopeme O BHEIIHEM YIJIe TPeyTroJbHUKA

a_Pp-a
2 2
O

ITpumep 3. KacaTenbHad B TOuke A K ONHCAHHON OKPY)XHOCTH Tpe-
yronbauKa ABC mepecekaeT npsmyio BC B Touke E; AD — bucceKTpuca
TpeyronbHuka ABC. lokaxure, yto AE =ED.

/BMD = /AMC = /BCD — ZMBC = /BCD — ZABC =

N[

JokxaszaTenbcTBo. Ilycte Touka E JeXUT Ha NIPOAOIKEHUU
ctopoHsl BC 3a Touky B. [IpuMeHUB TeopeMy 00 yIjie MeXKIy KacaTeabHOU
U XOPZIOY U TeopeMy O BHEIIIHEM yTJle TPeYroJIbHUKA, IIOTy4YUM, UTO

/EAD = /EAB+ /BAD = /ACB+ /DAC = /EDA.

3HAuUT, TpeyroabHUK ADE sBisfieTCs paBHOOEPEHHBIM, CIeZ0BAaTENbHO,
AE=ED. O
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IMIpumep 4. B kpyre nposenu Tpu xopasl AB, BC, CD ¥ OTMETWIN UX
cepeaunbl M, N u K cooTBeTcTBeHHO. U3BecTHO, yTo ZBMN = a. Haiigu-
Te ZNKC.

Omeem: o unu 180° — a..

Pem e H ue. [IycTh Touku A u D jie3kaT IO OAHY CTOPOHY OT IIPAMOM
BC. TTockonbky KN u MN — cpefHue TUHUY TPeyroabHUKOB BCD u CBA,
T0o KN || BD u MN || AC. TlosTOMy

ZNKC = /BDC = /BAC = ZBMN = qa.

[Tyctp Touku A u D jexxar mo pasHble CTOPOHBI OT Ipsmoit BC. Ilo-
ckonbKy KN u MN — cpejHue NVHUU TpeyroabHUKoB BCD u CBA, TO
KN ||BD u MN || AC. TloaTomy

ZBMN = /BAC, ZNKC = Z/BDC.

3HA4uT,
/BMN + /NKC = /BAC + /BDC = 180°.

CrnezmoBaresbHO,

ZNKC = 180° — /BMN = 180° —a. <

Ecnu npu pasMblliUIeHUU HaZ 3ajadeil yAaérca 3aMeTUTh, 9TO KaKue-
TO YeThbIpe TOYKHU JIeXKaT Ha OFZHON OKPYKHOCTH, TO JaIbHeHIne paccyX-
JIeHUA CBOZAATCA K U3BECTHBIM CBOMCTBAM YIJVIOB, CBA3aHHBIX C OKPY>KHO-
CTBIO. DTOT MeTO/, OOBIYHO HA3BIBAIOT METOZOM BCIIOMOTAaTENbHOM OKPYXK-
HOCTH.

OrmeTuM Haunbosee N3BeCTHBIE YCJIOBUSA, IIPU KOTOPBIX YETHIPE TOUKU
JieXkaT Ha OJHON OKDPY>KHOCTH.

1) MoxHo yKasaTb TOYKY, paBHOYZaJI€HHYIO0 OT paccMaTpUBaeMbIX TO-
yek A, B, Cu D.
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2) VI3 Touek A u B oTpe3ok CD BU/eH MO IMPSIMBIM YTJIOM.

3) U3 Touek A u B, jiexalniux 1o ofHy CTOPOHY OT mpsimoil CD, oTpe-
30K CD BUJIEH NIOZ OZHUM U TEM K€ YIJIOM.

4) Touku A u B Jexkat 1o pa3Hble CTOPOHHI OT pAMoi CD, U IIpy 3TOM
cymma yrioB CAD u CBD pasna 180°.

5) Touku A u B nexaT Ha OZHOM CTOpOHEe HEpPa3BEPHYTOTrO yIJIa C Bep-
mmHoM O, Touku C 1 D — Ha zApyroii, u nipu 3ToM OA-OB=0C-OD.

6) Otpesku AB u CD nepecekaoTcsa B Touke O, 1 11pu 3ToM OA - OB =
=0C-O0D.

IIpumep 5. UM3BecTHO, 4TO BM 1 CN — BBICOTH TpeyronbHuka ABC,
mpu 3ToM MN =10 u BC =26. Hatliute paccToAHne MeXAYy cepeJuHaMu
orpeskoB MN u BC.

Omsem: 12.

Pemenwue. Ilyctb P u Q — cepeaunnl orpeskoB BC u MN cooT-
BeTCTBeHHO. M3 Touek M u N oTpe3ok BC BHEH IO NPAMBIM YIJIOM,
3HAYUT, OTU TOYKHU JIeXKaT Ha OKPYKHOCTU ¢ guameTpoMm BC. Touka P —
IIEHTP OKPY’KHOCTH, a Q — cepeanHa xopzAbl MN, moatomy PQ L MN.

W3 npamMoyronpHOro TpeyronbHuka PQM HaxonuM, 4TO

PQ = v/PM2— QM2 = /132 —52 = 12. <

IIpumep 6. OcHoBanme CD, auaroHanb BD u 6okoBas ctopoHa AD
Tpaneuuu ABCD paBH:l p. bokoBas cropona BC paBHa q. Halizute aua-
roHanb AC.

Omeem: \/4p? —q°.
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Pemenue. OKpPYyXHOCTb C LIEHTPOM B TO4uKe D WU pasuycoMm p
npoxoautT 4epe3 Touku A, B u C. Eciu CC; — auameTp OKpPY>XHOCTH, TO
ABCC,; — paBHObeapeHHas Tpamnenusa, AC; =BC =q.

[Mockonbky ZCAC; =90° (Touka A JIEXXUT Ha OKPYKHOCTH C AHaMeT-
poMm CC,),

AC* = CC} — AC? = 4p* —¢*.

CnegoBatenbHo, AC = 1/ 4p? — ¢2. <

IToaroToBHUTEILHBIE 3a4a4YH

13.1. OKpyXHOCTb KacaeTcsl CTOPOH yIJia ¢ BepUIMHON A B Toukax B
u C. HaliguTte rpazycHble Mepbl AyT, Ha KOTOpPble OKPY)KHOCTb JeJIUTCS
Toukamu B u C, eciu ZBAC =70°.

13.2. [Tycte AB 1 AC — paBHbIe XopzAbl, MAN — KkacaTesbHas1, rpajyc-
Has Mepa ayru BC, He cofepkaiieil Touku A, paBHa 200°. Haiiaure yribl
MAB u NAC.

13.3. TpeyronpHuk ABC paBHOOegpeHHBIH. Paznyc OA ONMCAaHHOTO
Kkpyra obpasyer c ocHoBaHueM AC yron OAC, paBHbi 20°. HalizuTte
yroin BAC.

13.4. OKpy>XHOCTb OIlKCAaHa OKOJIO PAaBHOCTOPOHHEIO TPEYTOJbHUKA
ABC. Ha gyre BC, He cofepxxaliei TOuKy A, pacnosiokeHa Touka M,
Jendmas rpaJycHyio Mepy 3Tod ayru B oTHoueHuu 1:2. Haiizute yriel
TpeyroabHuka AMB.

13.5. Touku A, B, C u D nociefoBaTelbHO PaCIIONOXKeHBl Ha OKPYX-
HOCTU. M3BeCcTHO, 4TO rpaZycHble Mephl MeHbIuX Ayr AB, BC, CD u AD
oTHocATcA Kak 1:3:5: 6. Hatigure yruel 4eTeipéxyronpHrka ABCD.

13.6. OKpy:KHOCTb IIPOXOAUT 4depe3 BepIIMHBI A U C TpeyrojbHUKA
ABC, nepecekasa cTtopoHy AB B Touke E u ctopoHy BC B Touke F. Yroiu
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AEC B 5 pas 6onbuie yria BAF, a yron ABC pasen 72°. Halizurte paguyc
OKpy>KHOCTH, eciiu AC = 6.

13.7. VI3 Touku P, pacnonoXeHHOH BHYTPH OCTPOrO yIJIa C BepllIu-
HOU A, omnyiieHs! eprneHAUKYAApsl PC 1 PB Ha CTOpPOHHI yTi1a. V3BecTHO,
yto ZCBP =25°. Hatigute yron CAP.

13.8. B oKkpy»XHOCTB BIMcaH npamMoyroabHUK ABCD, ctopoHa AB Ko-
TOporo pasHa a. M3 koHna K auamerpa KP, napayieJbHOIO CTOpoHe AB,
cropoHa BC BuzHa noz yrioMm 3. Halizure pazuyc OKpy>KHOCTH.

13.9. B BHIyKJIOM 4YeTHIpéxyronbHUKe ABCD u3sBecTHO, uTo /BCD =
=80°, ZACB=50° u LABD =30°. Haiigure yron ADB.

13.10. B BrIITyKJIOM 4YeThIpEéxyronbHUKe ABCD m3BecTHO, uto ZACB =
=25°, ZACD =40° u £BAD =115°. Haiigure yron ADB.

13.11. B BBIITyKJIOM 4YeTHIPEXyTONbHUKE ABCD U3BECTHO, YTO
/ZABC =116°, ZADC =64°, /LCAB=35° u ZCAD =52°.

Haiigute yron mexay AuaroHaasiMu, onvparoluiica Ha CTOPOHY AB.

13.12. B BeInyKJIOM 4eTHIpEXyronbHuKe ABCD U3BEeCTHO, YTO
/ABD = ZACD = 45°, /BAC =30°, BC=1.

Hatizute AD.
13.13. Bo BnvcaHHOM 4eThIpéxyronbHuKe ABCD M3BeCTHBI YIVIBL:

/DAB =a, ZABC=pf, 4/BKC =y,

rge K — Touka nepecedenus guaronaneit. Havigure yron ACD.

TpeHI/IPOBO‘{HbIe 3agadyu

13.14. Oxono TpeyronpauKa ABC, B KoTOpoM BC=a, /B=a, ZC=f3,
onrcaHa OKpPY)XHOCTb. BrccekTpuca ymia A mepeceKaeT 3Ty OKPYKHOCTb
B Touke K. Hatizute AK.

13.15. Tpeyronpauku ABC u ADC uMeloT obulyto cTopoHy AC; cTo-
pousl AD u BC mepecekarTrcs B Touke M. Yriel B 1 D paBHEL 1o 40°.
Paccrosaame mexy BepmrHamu D u B paBHO cTropoHe AB, ZAMC =70°.
Haiigute yret TpeyronbHukoB ABC u ADC.

13.16. BuyTpu yr71a c BepuinHoii O B3siTa HeKoTopas Touka M. JIya OM
obpasyeT co CTOPOHaMH yIvia YIVIBI, OAWH U3 KOTOPOTO OOJbIle APyroro
Ha 10°; A u B—mpoekuuu TOYKM M Ha CTOpOHHI yria. HaliauTe yron
MexXAy npaMeiMu AB u OM.
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13.17. BepmrHa yria BennmduHON 70° CIy>XWUT HadaaoM Jyda, obpa-
3yromiero ¢ ero cropoHamu ymiel 30° u 40°. VI3 HekoTopoi Touku M Ha
3TOT JIyd U Ha CTOPOHHBI YyIVIa OMYIIEeHHl IEePIeHANKY/IAPbl, OCHOBAHUS
KoTOophiXx — A, B u C. HaliguTe yribl TpeyronbHuka ABC.

13.18. B ocTpoyronbHoM TpeyronbHuke ABC U3 0OCHOBaHUA D BBICOTHI
BD onymeHs! nepnesaukynapsl DM v DN Ha ctopoHbl AB u BC. U3BecT-
HO, uTo MN =a, BD =b. Haiigure yron ABC.

13.19. Xopzaa zenuT OKPYXKHOCTb Ha AYTH, I'PajyCHble Mephl KOTOPBIX
oTHocATcA kKak 11 :16. HalizuTe yron mMexxzAy KacaTeJbHBIMU, IIPDOBEAEH-
HBIMU 4Yepe3 KOHIIbI 3TON XOPJHL.

13.20. Paccroanue Mexay LieHTpaMH HellepeCceKaroIuXca OKPYKHOC-
Tell paBHO d. JIOKQXWTe, YTO TOUYKU IlepecedyeHusa OOUIMX BHENIHUX Ka-
CaTeNbHBIX C OOIMMMU BHYTPEHHHMMH KacaTeJbHBIMU JieXaT Ha OZHOM
OKPY>KHOCTH, U HaiiuTe eé pazauyc.

13.21. B TpeyronpHuKe ABC mpoBefeHbl 6uccekTpuckl AD u BE, me-
pecekaromeca B Touke O. MsBecTHo, uTo OF =1, a BepmunHa C JIEXUT
Ha OKPY:KHOCTH, IIpoxozAiiei yepe3 Touku E, D u O. Haliute cTOPOHBI
U yIJIBl TpeyroiabHuka EDO.

13.22. B tpeyronpHuke ABC yron B mpsiMoii, BelWyMHA yria A pas-
Ha a # 45°, Touka D — cepeanHa rUNOTeHy3bl. Touka C; CUMMeTpPUYHA
Touke C oTHOcuTeNbHO IpsAMoit BD. Hatigute yron AC;B.

13.23. Ha ctopone AB TpeyronsHuka ABC BO BHEIIHIOIO CTOPOHY IIO-
CTPOEH paBHOCTOPOHHMI TpeyroiabHUK. HaliiuTe paccTosHNe MeXAy ero
[IeHTPOM U BepummHO# C, eciu AB=c u £LC=120°.

13.24. B yetnipéxyronbHuke ABCD yribl B 1 D npamble. /luaroHanb
AC obpasyeT co cTopoHoii AB ocTpsliii yron 40°, a co cTopoHoit AD —
yron 30°. HatizuTe ocTpelii yron Mexay AuaroHanamu AC u BD.

13.25. B npamMoyronbHOM TpeyroiabHukKe ABC yroJ Ipu BeplunHe A pa-
BeH 60°, O — cepeAiriHa TUNOTEHY3bl AB, P — I[eHTp BIIMCAHHOW OKPYX-
Hoctu. Haiizute yron POC.

13.26. B napasenorpamme ABCD ocTpsiii yroi paBeH a. OKpy>KHOCTb
paauyca r IpOXOAUT depe3 BeplIUHLl A, B, C U nepecekaeT npameie AD
u CD B Toukax M u N. HatiguTe mwiomazap TpeyroabHuKa BMN.

13.27. Okpy>XHOCTb, ITpOXOJAIIAaA Yyepe3 BeplnHsl A, B u C napasie-
sorpamma ABCD, nepecekaet npsamble AD u CD B Toukax M u N cooTBeT-
cTtBeHHO. Touka M yzaaneHa or BepmiuH B, C u D Ha paccrosaHua 4, 3 u 2
cooTBeTcTBeHHO. Haiizute MN.

13.28. B 0Kpy»XKHOCTB BIIMCaH YeThIPEXYTONbHUK ABCD, AnaroHanu Ko-
TOPOTO B3aUMHO [IepIeHAUKYJIAPHEI U IlepecekatoTcsa B Touke E. [Ipamas,
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IIpoXoAAlIas yepes TOUKy E U nepneHAuKyasapHas k BC, IlepeceKaeT CTo-
pony AD B Touke M. [lJokaxure, yro EM — Meznnana TpeyroiabHuka AED,
U HakizuTe eé gnuny, eciu AB=7, CE=3, ZADB=a.

13.29. Jlan TpeyronmbHUK ABC. V3 BeplIMHEL A NpOBeZieHa MeJvaHa
AM, a n3 BepmuHb B — Mmezanana BP. V3BecTHO, 4TO yron APB paBeH
yrny BMA. Kocunyc yria ACB pasen 0,8 u BP = 1. Haiigute miomazb
TpeyroibHuka ABC.

13.30. B tpeyronbHuke ABC yron ABC paseH a, yroin BCA paseH 2a.
OKpy>XHOCTb, IIpoxoAsAIas yepe3 ToUKu A, C U LIEHTp OMHUCAHHON OKO-
JIo TpeyronbHUKa ABC OKpYKHOCTH, IlepeceKkaeT CTOpoHy AB B Touke M.
Haiiaure otHomrenue AM K AB.

13.31. Touka E JjeXUT Ha IIPOLODKEHUU CTOPOHBI AC paBHOCTOPOH-
Hero TpeyronbHUKa ABC 3a Touky C. Touka K — cepesuna otpeska CE.
[Ipamas, npoxozamas yepe3 TOUKy A NeplneHAUKYIApHO AB, U npamasd,
IIpoXoAAIIasA yepes TOYKy E NepreHAuKynIapHo BC, epeceKkaroTcsa B TOY-
ke D. Hatizure yrel TpeyronbHuka BKD.

13.32. Bue npaBuinbHOro TpeyronbHuka ABC, HO BHYTpH yIvia BAC B34-
Ta Touka M Tak, uro yron CMA paBeH 30° u yron BMA paBeH a. Haiigure
yron ABM.

13.33. B Tpanenuu MNPQ (MQ || NP) yron NQM B aBa pa3a MeHbIIe
yria MPN. VI3BeCTHO, 4TO

NP=MP=2, MQ=12

HaiizuTte miomniaZip Tpamnenuu.

13.34. [lau yrom, paBHBI a. Ha ero 6uccekTpuce B3saTa Touka K; P
u M —npoekuuu K Ha cTopoHbl yria. Ha orpeske PM B3ATa TOYKa A,
npuuyéM KA =a. [Ipamas, npoxogAias yepes A neplneHJuKyIapHo KA, ne-
pecekaeT CTOPOHEHI yI7a B Toukax B u C. HaiizuTe momagb TpeyroabHU-
ka BKC.

13.35. Ha 6uccekTpuce yria ¢ BepmnHoO# L B3ATa Touka A. Touku K
1 M — oCHOBaHUA NepPIEeHAUKYIAPOB, OITYLIEHHBIX U3 TOYKU A Ha CTOPO-
HbI yria. Ha orpeske KM B3sTa Touka P (KP < PM), u 4epe3 Heé mnepIeH-
JUKYIAPHO OTpe3Ky AP npoBefeHa IpAMasd, liepecekaromas npamyo KL
B Touke Q (K mexzay Q u L), a mpamyto ML — B Touke S. VI3BeCTHO, 4TO
/KLM = a, KM =a, QS =b. Hatigure QK.

13.36. B BemmyksioM uyeThIpéxyronbHUKe ABCD mpoBeZieHBI JUaroHa-
mu AC u BD. UsBectHO, yt0o AD =2, ZABD = ZACD =90°, a paccros-
HUe MeXZy LeHTpaM{ OKPYKHOCTel, BIIMCaHHBIX B TpeyroabHUKu ABD
u ACD, pasHo /2. Haiizure BC.
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13.37% B TpeyronbHuke ABC neplieHIUKYJIAp, IPOXOAAIINY yepes ce-
peiuHy cTOpoHBl AB, mepecekaeT npamyro AC B Touke M, a nepreHAu-
KyJIAp, IIPOXOAALINI Yepe3 cepeJuHy CTOPOHBI AC, IepeceKkaeT IpsAMYIO
AB B Touke N. 3BecTHO, uTO MN = BC 1 nipaMada MN nepleHAUKYyIApHA
npsaMoii BC. Haiizute yribl TpeyronbHuka ABC.

13.38% B paBHOCTOpOHHUI TpeyroibHUK ABC BhucaHa IOMYOKPYX-
HOCTb ¢ IeHTpoM O Ha cTopoHe AB. Hekoropasd KacaTelbHas K IIOJIY-
OKDPY>KHOCTHU IiepecekaeT cTOpoHbl BC u AC B Toukax M u N cooTBeT-
CTBEHHO, a IIpAMasi, IPOXOAAIIAA Yepe3 TOYKU KacaHuda cTopoH BC u AC
C TIOJIyOKPYKHOCTBIO, nepecekaeT oTpe3kd OM u ON COOTBETCTBEHHO B
Toukax P u Q. Havigute PQ, ecimu MN =2.

3azlayy Ha [J0Ka3aTeJbCTBO U BbIYHCJIEHUE

13.39.1. B OKpy>KHOCTBb BIIMICaH YETBIPEXYTONBHUK C TPEMS PaBHBIMU
CTOPOHAMH.

a) JlJokaxuTe, YTO B 9TOM YeTHIPEXYTOJIbHUKE eCThb lTapaJliebHble CTO-
POHBL.

6) Hatizure [uaroHasy 4eTHIPEXYTOMBHUKA, ECJIU PAJUYC OKPYKHOCTH
paBeH 25, a KaXxJjasi U3 TPEX PaBHBIX CTOPOH YeTBIpEXYToJIbHUKA paBHa 30.

13.39.2. B okpy>KHOCTb BIIMcaHa Tparenud. bokoBas cTopoHa Tparle-
IIUY BUZHA U3 LIEHTPa OKPYKHOCTH I10Z IIPSMBIM YIJIOM.

a) JlokaxuTe, 4YTO BBICOTA Tpalleliuy paBHa eé cpefHel JUHUM.

6) HaiiguTe mwiomazs Tpamneluu, ecIu paguyc OKPYKHOCTH paBeH 5, a
TaHT'eHC yIJIa IpY GOJbIIIEM OCHOBAaHUH PaBeH 3.

13.40.1. [laH BBIIYKJIBIM 4eTHIpEXyronbHUK ABCD. l3BecTHO, 4TO
cos ZABC =—cos LADC.

a) JlokaxuTe, 4YTO 3TOT YETHIPEXYT'OTbHUK BIMCAHHBIN.

6) Hatizure paguyc OKpyKHOCTH, OTIICAHHOHN OKOJIO YeThIPEXYTONbHU-
Ka, ectu ZACB =30°, BC =6, a BBICOTHI TpeyroabHUKOB ABD u CBD, tipo-
BeZIEHHBIE U3 BEPILIVHLL B, DaBHBI.

13.40.2. [lan BBIIYKJIBIH 4eTBIPEXYronbHUK ABCD. l3BecTHO, 4TO
cos ZABD =cos ZACD.

a) JIoKaXXuTe, 9YTO 3TOT YETHIPEXYTOTbHUK BITMCAHHBIN.

6) HaiiguTe 1utomagb yeThIpéxyronbHuka, eciu ZACB=30°, BD =8,
AD =6, a suaroHasb BD poXoAUT Yyepes cepeAinHy AuaroHanu AC.

13.41.1. luaroHasy Tpanenyy nepneHAuKy/IIpHbI OOKOBBIM CTOPOHAM.
a) JlokaskuTe, 4YTO Tpalenus paBHOOeIpeHHas.
6) HatizuTe 1wromapb Tpameluu, ecau e€é ocHOBaHUA paBHBI 10 u 26.
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13.41.2. Jana tpamneuus ABCD c ocHoBanusimu AD u BC, LABD =
=/ACD.

a) JlokaxkuTe, 4TO Tparelusa paBHOOeApeHHas.

6) HatiguTe miomazp Tpamneiuu, eciu AD =7 u BC=5, a ZACD =60°.

13.42.1. Jan napamnenorpamm ABCD. IIpaman CD kacaeTcs OKPY>XKHO-
CTH, OMUCAaHHOM OKOJIO TpeyronbHUKa ABD.

a) Jlokaxkute, 4TO AuaroHaab BD paBHa OJHOW U3 CTOPOH Iapasuieso-
rpaMma.

6) HatizuTe tutomaab mapannenorpamma ABCD, eciu BD=2u /BCD=
=45°.

13.42.2. Croponsl KN u LM Tpanenuu KLMN napasienbHbl, IPIMbIe
LM u MN — kacaTeyibHble K OKPY>KHOCTH, OIIMICAHHOW OKOJIO TPEYT'OJIbHU-
ka KLN.

a) Jlokaxkute, 4To TpeyroabHUku LMN u KLN mog06HHI.

6) Hatizute 1wromazab Tpeyroinbuuka KLN, eciu KN =3, a ZLMN =
=120°.

13.43.1. /IBe OKpPY>XHOCTHU IlepeceKaroTca B Toukax A u B. Yepes Tou-
Ky B mpoBezieHa IipAMas, liepeceKaromas OKpy>KHOCTHU B Toukax C u D, sie-
JKalluX 10 PasHble CTOPOHEI OT npsAMoi AB. KacaTenbHbIe K 3TUM OKPYK-
HOCTAM B TouKax C u D nepecekarorca B Touke E.

a) Jlokaxxure, 94TO 4eTHIpEXYTronbHUK ACED BIMCaHHBIN.

6) Haiigure AE, eciu AB=10, AC=16, AD =15.

13.43.2. [IBe OKDPY>XHOCTU IlepeceKarTcsa B Todkax P u Q. Yepes
TouKy Q mpoBeZieHa IpaAMasd, lepecekarolasd OKPYy>KHOCTU B Todkax K
u M, exaniyx 1o pa3Hble CTOPOHBI OT TIpsiMoii PQ. KacarenbHbIE K 3TUM
OKPY>XHOCTAM B Toukax K u M mnepecekarTca B ToUke N.

a) Jokaxure, yto ZPKM = /PNM.

6) Hatigute PK, ectu PQ =12, PM =9, PN =15.

13.44.1. B ocTpoyronbHOM TpeyronbHuke ABC u3 BepiinH A u C OIIy-
mjeHsl BEICOTHL AP 1 CQ Ha ctopoHsl BC u AB.

a) Jlokaxkure, uro Z/BPQ = /BAC.

6) M3BecTHO, 4YTO IUIOIIAZAb TpeyroibHuKa ABC paBHa 96, 1uiomazb
yeThIpéxyronbHUKa AQPC paBHa 72, a pauyc OKPYXHOCTH, OIIMCAaHHOMN

OKOJIO TpeyroibHuka ABC, paBeH ﬁ Hatizure PQ.

13.44.2. B ocTpoyronsHoM TpeyroibHuke KLM Ha cropoHel KM u KL
omnyuieHsl BeicoTel LE u MF.
a) Jokaxure, yto ZLEF = ZLMF.
6) HatizuTe 1wiomazap deTbipéxyronbanka EFLM, ecin LM = 6, 1w10-
mazpb TpeyroiabHuka EKF paBHa 1 \}E pazZuyc OKpy>KHOCTH, OITUCAaHHOM OKO-
9v2

Jio TpeyronbHuka KLM, paBeH =
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13.45.1. B TpeyrompHrke ABC usBecTHO, uTo ZBAC =60°, ZABC=45°.
[Tpomomkenua BBICOT TpeyroibHUKa ABC IepeceKaroT OIMCAHHYIO OKOJIO
HEro OKPY>XHOCTb B Toukax M, N, P.

a) JlokaxxuTte, 9TO TpeyrombHUK MNP TIpsIMOYTOMbHBIN.

6) HatizuTe mwiomags TpeyronbHuka MNP, eciu BC =12.

13.45.2. IIpsaMsble, copepxallre BBICOTHI TpeyroabHuka ABC, mpose-
JAE€HHBble 13 BeplIUH A, B u C, BTOPUYHO IIepPeCeKaroT OMMCAHHYI OKO-
JIO HETO OKPY)KHOCTh B Toukax M, N, P coorBeTcTBeHHO, /BAC =120°,
ZABC =45°.

a) Jokaxxute, yro AM L AP.

6) Hatigute MB, eciiu AC =4.

13.46.1. B npsAMOyro/ibHBIN TPEyTONbHUK BIIMCAH KBaZpar Tak, 4To JBe
ero BepLIMHEI JIeXkaT Ha I'UIIOTeHy3e, a /IBe Jpyryie — Ha KaTeTax.

a) JlokaxxuTe, 4YTO IIEHTP KBaJpara JIEXUT Ha OUCCEKTPHUCE MPSIMOTO
yIJIa TpeyroNbHUKA.

6) Pagnyc OKpy>KHOCTH, OTIMICAHHOM OKOJIO TPEYTOJTbHUKA, OTHOCHUTCS
K CTOpOHe KBaJpaTa kak 13: 6. HalifuTe yIJIbl TpeyTronbHUKA.

13.46.2. Ha rumnoTeHy3e IpsAMOYTOJBHOI'O TPEYroJbHUKA KaK Ha CTO-
pOHe IOCTPOEeH KBaZpaT BHE TPEYroJbHUKA.

a) JlokaxxuTe, 4TO LIEHTpP KBaJpaTa U L[eHTP OKPY>KHOCTH, BIIMCAHHOMU
B TPEYTOJIbHUK, JIeXKaT Ha IPAMOM, IPOXOAAllel yepe3 BepIINHY IPAMOTro
yIJIa TpeyrOoJbHUKA.

6) HaiiguTe paccTosiHuE OT IIeHTPa KBaApara JI0 LIeHTpa OKPYXHOCTH,
BIILICAHHOU B TPEYrOJbHUK, €CIU paZuyc 3TON OKPYKHOCTU paBeH 2, a
CTOpOHa kBazpara pasHa 10.

13.47.1. OxpyxHOCTb C LieHTpoM O, BIIMCAHHAA B TpeyroibHUK ABC,
kacaercsa cTopoH AB u AC B Toukax M u N coOTBeTCTBeHHO, AH — BBICO-
Ta TpeyronabHuKa. [IpaMele MN u BC nepecekarTca B Touke K.

a) Joxkaxkute, uto ZMKB=/0AH.

6) Hatigute AK, ecnu ZABC=77°, ZACB=17°, a OTpe30K, COeINHSI-
foutuii Touky H c cepeguHoii MN, paBeH 8.

13.47.2. B tpeyronpHuke KLM ctopona KM 6ombiie cTopoHB! KL.

a) JlokakuTe, YTO YTOJI MEXZY BBICOTOHM M OUCCEKTPUCOM, TPOBEAEH-
HBIMU U3 BepIIKHEI K, paBeH [oaypa3HoCTy yioB L u M.

6) OKpY:KHOCTb, BIIMCaHHasA B TpeyroibHUK KLM, KacaeTcsi CTOpPOH
KL n KM B ToukKax A U B cOOTBeTCTBeHHO, KH — BBICOTa TpeyrojibHUKA.
[Tpsimele AB 1 LM nepecekatorcs B Touke C. HaiizuTe paccTosHUe MeXAY
Touko H W cepeanHoi oTpeska AB, ecmu ZKLM =72°, ZKML =12°,
CK=24.
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Pertenue 3asa4u 14 u3 AMarHOCTHUYECKOI pabOThI

14. Ha ctopoHe AB TpeyroinpHuKa ABC oTMedeHa Todka D, nmpudém
/BCD = /BAC. UsBecTHO, uT0o BC =a, AC =b, AB=c. Haiigure CD.

Omeem: ab ¢

S

P em e uu e. Tpeyronbuuku CBD u ABC
moZ0OHKI TIO IByM yIJIaM, TakK kak /BCD =
= /BAC 110 yCJIOBHIO, a YTOJI IPU BepiInHe B
o0muii. 3HAUWT, COOTBETCTBYIOIINE CTOPO-
HBl 3THX TPEYTOJbHUKOB IIPONOPIIMOHAIb-

D _ BC _
HBIL, T.€. 7= = Z5. CnenmoBarenbHo, CD =
_BC-AC _ab 4 B D A
- AB T ¢’

B HeKoTOpBIX, 4acTO HENpOCTHIX, 3aJadax KalodeBasd Kjesd COCTOUT
B OTHICKaHHUU IIaphl IIOZ0OHBIX TPEYTOMBHUKOB. Kak mpaBmio, B OJHOM U3
TPEYTOMIBHUKOB 3TOH Haphl MO0 eCTh ABa M3BECTHBIX OTPe3Ka, JU60 UX
JIETKO HaWTH, a B [pyr'OM — OZUH M3BECTHHIN O0Tpe30K. /13 COOTBETCTBYIO-
IIel IpOOPUUHU HaX0AAT HY>XHBIN OTPe30K.

IIpumep 1. B tpanenuu ABCD MeHbIuad Avarosanb BD nepreHIuKy-
JApHa ocHoBaHUAM AD u BC, a cymMMa OCTPBHIX YIVIOB IIPY BeplIMHAaxX A
v C paBHa 90°. VzBecTHO, uT0 AD =a, BC =b. Haiigute 60KOBBIE CTOPOHBI
Tpalnenuu.

Omesem: \/a(a +b), \/b(a+b).
Pemenue. Kaxgbii us yrmos BCD u ABD B cymMe c ymioMm A
cocrasiseTr 90°, moatomy /BCD = ZABD, 3HauuT, TpeyroibHUKU ABD

1 DCB nofo6HbI o AByM yriaM. Torga % = %
C b B
D a A

Otcroga HaxoauM, uto BD = +/BC - AD = v ab. CiefoBaTenbHO,

CD = VBC2+BD? = /b2 +ab = \/b(a+b),
AB = V/BD?+ AD? = \/a® +ab = \/a(a+b). 4
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IMpumep 2. K okpyxkHOCTAM pazuycoB r U R (r < R), kacarouymcs
BHeITHUM 006pa3oM, IpoBeZieHBl 00Inye BHEIIHNe KacaTeabHble. OgHa U3
HUX KacaeTcs [1epBOY OKPYKHOCTU B TOUKe A, a BTOpoil — B Touke B. Ka-
caTesbHBIE IlepecekaroTea B Touke O. Hatizute OA.

Omeem: _er/ﬁ.

R—r
Pem e H u e. M3 uentpa O; nepBoi OKPY>KHOCTH OITYCTUM IepIIeHAN-

kynap O, F na paguyc O,B BTOpolt okpyxkHocTu. Torza

OF = /0,03 - 0,F* = (r+R)> — (R—1)> = 2V7R.

B
A

\ o
N

0]

[psamoyronbHele TpeyronbHUKU OAO; u O;FO, Mogo6HEI, TO3TOMY

A _OF  m L = Ror
OA — O,F’ OA ~ 2J/R’
CrnenoBarenbHO, OA = % <

IMpumep 3. U3 Touku M, nexalneill BHe OKPYKHOCTH, IPOBe/eHBI
K 5TOI OKPY>KHOCTH ZiBe KacaTesJbHble. PaccTogHuA OT Touku C, Jexareit
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Ha OKPY)KHOCTH, /IO KacaTeJbHBIX PaBHHI a U b. Haiigure paccTosiHUE OT
Touku C 7o npsAMoit AB, rae A u B — TOYKU KacaHUs.

Omeem: + ab.
Pemenwue. Ilycte P, Q, N— OCHOBaHUA IIePIEHIUKY/IAPOB, OILy-

LIeHHBIX U3 ToYKU C Ha npamble MA, MB, AB coOoTBeTCTBEHHO. JloKaxxeM,
4yTO TpeyroabHUK PCN mozobeH TpeyronbHUKy NCQ.

JeiicTBuTenbHO, 0Tpe3ok AC BuZeH u3 Touek P u N 11of npAMEBIM yT-
JIOM. 3Ha4UT, TOUYKU P 1 N jexxaT Ha OKPY>XKHOCTU ¢ AuameTpoM AC.

AnanorynyHo Touku N 1 Q jiexkaT Ha OKpPY>KHOCTH ¢ gruaMeTpoM BC. ITo-
atomy ZCPN = ZCAN = ZCAB, a 13 TeopeMsbl 00 yIyie MeXAY KacaTeTbHOU
U xopzou ciexyert, yto ZCAB = ZCBQ = ZCNQ, 3unauut, ZCPN = ZCNQ.
Ananornuno ZCNP = ZCQN.

p

B

3uauut, TpeyroabHuku PCN u NCQ mnozobHbl o aByM yriam. Torza
CN _ CP noatomy CN2=CP-CQ=ab. CnegosaTenbio, CN=+/ab. <

CcQ ~ CN’
[loAroTOBUTENbHBIE 3aa9U

14.1. boxoBas cTOpoHa TPeYroJbHUKA pasZesieHa Ha IIATb PaBHBIX 4a-
cTell; yepe3 TOUKY JieIeHNs [IpoBeZleH ! IIPsAMble, TapajulebHble OCHOBA-
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Huto. HalfuTte OTpesky 3TUX NPAMBIX, 3aKJI0YEHHbIE MeX/y 60KOBBHIMU
CTOpOHAaMH, €CJIM OCHOBaHUe paBHO 20.

14.2. Touka M pacnonoxeHa Ha OOKOBOHM cTOpoHe AB Tpamenuu
ABCD, npuuém AM : BM = 2: 1. Ilpamas, npoxojdamas depe3 Touky M
mapajuiesibHO ocHoBaHUAM AD u BC, mepecekaeT G0KOByIO cTOpoHy CD
B Touke N. Haiiaure MN, eciu AD =18, BC =6.

14.3. Ha 60xoBbIxX cTopoHax AB u CD tpamneruu ABCD oTMe4eHHI TOY-
K M u N COOTBETCTBEHHO, IIPUYEM AM _ DN _

? MB NC
BC=awu AD =b.

14.4. Ha pguaronanax AC u BD tpanenuu ABCD c ocHoBaHUuAMU AD
U BC B3ATHI cCOOTBETCTBEHHO TOUkU M u N, npuuém AM : MC=DN : NB=
=1:4. Hatigute MN, ecsiu AD =a, BC=b (a >b).

14.5. B 1pAMOyTOIbHBIN TPeyTroJbHUK ¢ KaTeTaMu 6 1 8 BIIMCaH KBaJ-
PaT, UMEIOIIHH C TPeyTOMbHUKOM 001U TpsAMOU yroi. HaiizuTre cToOpoHy
KBaJpara.

%. Haiigute MN, eciu

14.6. B npamoyronsHOM TpeyronbHuke ABC kaTeT AB paseH 21, a Ka-
TeT BC paBeH 28. OKpPYKHOCTb, IIeHTp O KOTOPOM JIeXXUT Ha TUIOTeHy3e
AC, xacaetcs oboux kaTeToB. Haliute paguyc OKpy>KHOCTH.

14.7. Touka M snexuT Ha 60KOBOI cTOpoHe AC paBHOOEAPEHHOTO Tpe-
yrosbHUKa ABC c ocHoBaHueM BC, npuuéMm BM = BC. Haiizutre MC, eciu
BC=1uAB=2.

14.8. Touka D nexut Ha cropoHe AC TpeyronpHUKa ABC, npudyém
/ABD = /BCA. Haiigure otpeskul AD u DC, eciu AB=2 u AC =4.

14.9. [lnarosasny BBHITYKJIOIO 4eThIpE€xyroabHuKa ABCD paBHbl 12 1 18
U nepecekatoTca B Touke O. HaliziuTe cTOPOHBI YeTHIPEXYTOIBHUKA C Bep-
IIMHaMU B TOYKax IepecedeHus MeauaH TpeyroabHukoB AOB, BOC, COD
u AOD.

TpeHI/IPOBO'-IHBIe 3ajadyu

14.10. B xpyre mpoBezeHHl ABe xopAbl AB u CD, mepecekarolmuecsa
B Touke M; K — TouKa mepecedeHus 6UCCEKTpUCH yria BMD ¢ xopaoi
BD. Hatizure otpe3ku BK u KD, ecnu BD = 3, a wiomazy TpeyroJbHUKOB
CMB u AMD otHocATcd Kak 1:4.

14.11. B ipssMOyTOIbHOM Tpalelfiy OCHOBAHUS paBHLI 17 u 25, a 6671b-
mas 60xoBas cTropoHa paBHa 10. Yepes cepeanHy M 3TO# CTOPOHHI IIPO-
BeZI€H K Hell IepIIeHANKYIAP, epeceKalouil MpoJoDKeHNe BTOPOi 60-
KOBOU CTOPOHHI B Touke P. Haiizure MP.
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14.12. B Tpanenuu ABCD pansl ocHoBanusa AD =12 u BC = 8. Ha npo-
JOJDKEHUM CTOPOHEI BC 0T/I0XKeH oTpe3oK CM = 2,4. B KaKkOM OTHOILLIEHUHU
npamada AM penut momazae tpaneuuu ABCD?

14.13. Yepe3 TouKy IlepecedeHUs JuaroHajeil Tpalelnuu NpoBeJeHa
IpsiMas, apajulelbHasa ocHOBaHUAM. Haligure A1nHy oTpeska 3TOM Nps-
MOH, 3aKJIIOUEHHOI'0 BHYTPU Tpalleliny, eCcIi OCHOBAHUA Tpalelly pas-
HBI @ ¥ b.

14.14. B yron BIMCaHbl Kacarolyecs BHEIIHUM 00pa3oM OKPYXHOCTH
pazuycoB r u R (r <R). [lepBas 13 HUX KacaeTcs CTOPOH yIJia B TOUKax A
U B. Hatizute AB.

14.15. OcHOBaHUA Tpaneuuy paBHH a u b. [IpAmas, napasuienbHas oc-
HOBAHUAM, pa3buBaeT Tpaleuuio Ha /iBe Tpalelyy, IUIOMAA KOTOPhIX
OTHOCATCA Kak 2 : 3. Haliziute AnuHy OoTpe3ka 3TOH NpAMOMU, 3aKII0YEH-
HOT'O BHYTpU Tpalelnuu.

14.16. OKONO OKPY:KHOCTH OIMCaHa paBHOOeApeHHas Tpanenus. Bo-
KOBas CTOpPOHA Tpallelliy paBHA 4, OTPe30K, COeANHAIONMI TOYKU Kaca-
HUs GOKOBBIX CTOPOH C OKPYKHOCTBIO, paBeH 1. HalizuTte auaMeTp OKpyx-
HOCTH.

14.17. B HekOTOpBIM yroa BIKCaHa OKPYXHOCTb paauyca 5. Xopza,
coeZMHAIAA TOUYKM KacaHud, paBHA 8. K OKpy>XHOCTH IIPOBEJEHHI JBe
KacaTeJIbHbIE, IIapajlleJibHble XopZe. HaliuTe cTOpOHE! IOTy4eHHOU Tpa-
MeLUH.

14.18. Paccroanue oT neHTpa O OKPYKHOCTH, OIIMCAHHOM OKOJIO Tpe-
yrosbHUKa ABC, 10 cropoHbl BC paBHo 1. HaiiznuTe paccTofHNe OT TOUKU
IiepecedyeHus BBICOT 0 BEPIIUHEI A.

14.19. Yepes Touky C IpoBe/ieHHl IBe IPsIMble, Kacarolrecs 3aJaHHOMN
OKPY’KHOCTHU B Toukax A u B. Ha 6osbieit u3 ayr AB B3sTa Touka D, A7

koTopoit CD =2 u sin ZACD - sin /BCD = % Hatizute paccrosHue OT TOU-
ku D no xopzasl AB.

14.20. B tpanenuu ABCD gaubl ocHOBaHUA AB=a u CD =b (a <b).
OKpyKHOCTb, IpOX0OZAIIasa depe3 BepmuHbl A, B u C, KacaeTcs CTOpO-
HBl AD. HatiguTe guarosans AC.

14.21. Touka mepecedyeHusa MefuaH TpeyrojibHuka ABC, BeplinHa A
U cepeAuHbl cTOpoH AB u AC jnexaTr Ha OfHOW OKpykHOcTu. Haiipute
MeZnaHy, IPOBeAEHHYIO U3 BepIINHE A, ecnu BC =a.

14.22. V13 BepIIUHEI TyNOro yriia A TpeyrojibHUKa ABC ollyllleHa BbI-
cota AD. IIpoBezieHa OKPY>KHOCTH C [IEHTPOM B TOYKe D U pasuycoMm, pas-
HbBIM AD. OHa nepecekaeT CTOPOHBI TpeyroibHuka AB u AC B Toukax M
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u N cooTtBeTrcTBeHHO. Haiizute cropony AC, eciu u3BecTHO, uTo AB =,
AM=mu AN =n.

14.23. B tpeyronpHuke ABC yron C Tynoii, D — Touyka nepecedeHus
npsaMoii DB, neprieHAVKYIAPHOH K AB, u ipaMoii DC, nepneHANKY/IApHON
k AC. BeicoTta TpeyronbHuka ADC, IpoBe€HHasA U3 BeplIuHHI C, Ilepece-
KaeT AB B Touke M. MsBecTHO, uT0 AM =a, MB =b. Hatizute AC.

14.24. Yepes 1eHTP OKPY>KHOCTH, OIIMCAHHON OKOJIO TPeyroJbHUKA
ABC, poBeZieHHI NIpsAMbIe, NTepIeHAuKyIApHble cTopoHaM AC u BC. Ot
IpsAAMBIEe IepeceKaroT BblcOTy CH TpeyrolbHUKa WIN €€ IMpOAOLKEHUE
B Toukax P u Q. U3BecTHO, uTo CP = p, CQ =q. Haiigure paguyc oKpyx-
HOCTH, OIIMCAaHHOU OKOJIO TpeyroibHuKa ABC.

14.25. Yepes 1ieHTp O OKPY:KHOCTH, OIIMICAHHOM OKOJIO OCTPOYTOJIBHO-
ro TpeyroinbHuka ABC, IpoBeJieHa IipAMas, neprneHaukyiaapaas BO u ne-
pecekarolasa oTpe3ok AB B Touke P u npozomkeHue oTpeska BC 3a Tou-
Ky C B Touke Q. Haiiaute BP, ecnu usBectHo, uTo AB=c, BC=au BQ=p.

14.26. YeTripéxyronpHUK ABCD BIMcaH B OKPY»KHOCTb. /luaronans AC
SBJIsIETCST GUCCEKTPHCOM yriia BAD U TepecekaeTcs C JuaroHaibio BD
B Touke K. Hatizute KC, eciu BC=4, a AK =6.

14.27. llpogomxeHne MeAuaHbl TpeyroibHuka ABC, IpoBeIéHHOMN U3
BepILIMHBI A, epeceKaeT ONMUCAHHYI0 OKOJIO TpeyroibHuKa ABC OKpyX-
HocCTb B Touke D. Haiizute BC, ectu AC=DC=1.

14.28. Paguyc OKpYy»KHOCTH, OIIMCAHHOHN OKO/IO TpeyroibHuka KLM,
paBeH R. Yepe3s BepmuHy L IpoBeZeHa IpsAMasd, IepIeHJUKY/IApHAadA
cTopoHe KM. DTy HpAMYIO IlepeceKaroT B TouKax A u B cepeguHHLIe
NeprneHaAuKyaapsl K cropoHaMm KL u LM cOOTBETCTBEHHO. MI3BECTHO, 4TO
AL =a. Hatizute BL.

14.29. B okpyxHOCTU IIpoBeZeHbl guameTp MN u xopga AB, napai-
JnenbHaa AuaMmeTpy MN. KacaTenbHasa K OKPYKHOCTU B TOuKe M mepece-
kaeT npsamble NA u NB cOOTBETCTBEHHO B TouKax P u Q. V3BecTHO, 4TO
MP =p, MQ =q. Hatigute MN.

14.30. B Tpaneuuu ABCD c ocHoBanuamu AD u BC pguaronanu AC
u BD nepecexkatorca B Touke E. Okoso TpeyronapHuka ECB onricaHa OKpy»X-
HOCTb, a KacaTeJbHas K 3TOM OKPYKHOCTH, IIpoBeiéHHaA B Touke E, Ie-
pecekaeT mpsMyr0 AD B Touke F TakuM oOpas3oM, 4yTo TOYKU A, D u F
JIeXKAT MOC/IeJOBAaTeIbHO HA 3TOU MpsAMOi. MiaBecTHO, uto AF =a, AD =b.
Haiigute EF.

14.31* BokoBas ctopoHa AB Tpanenuu ABCD nepneHAUKYIAPHa OCHO-
BaHuaAM AD u BC. [Ipamasd, neprneHAuKy/IApHad cTopoHe CD, nepecekaer
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cTopoHy AB B Touke M, a ctopoHy CD —B Touke N. M3BecTHO Takxe,
yto MC =a, BN =b, a paccrosHue ot Touku D z0 npsamoit MC paBHoO c.
Haiigute paccTosgHue OoT TOUKU A 0 ipsmoi BN.

14.32% B tpeyronbHuK ABC co cropoHamu AB=6, BC =5, AC =7 BIu-
CaH KBaJpart, Be BepIIMHEBI KOTOPOI'O JIesKaT Ha cTOpoHe AC, oZiHa Ha CTO-
poHe AB u oaHa Ha ctopoHe BC. HYepe3 cepeauny D cTopoHBl AC U LIEHTP
KBaJpaTa IIpoBeZleHa IIpsaMas, KoTopas lepecekaeTcs ¢ BeicoTol BH Tpe-
yrosbHUKa ABC B Touke M. HaiizuTe mioniaas Tpeyroabauka DMC.

14.33* /IBe OKpPY’KHOCTH KacaroTcsA JAPYT Apyra BHyTPEHHUM 06pasoM
B Touke A. Xopza BC 6onpluell OKPYKHOCTH KacaeTcsi MeHbIIeH B TOY-
ke D. Ilpsamasa AD BTOPUYHO IepeceKaeT OOJBIIYI0 OKPYKHOCTb B TOY-
ke M. Hatigure MB, ecniu MA=a, MD =b.

14.34* IlatuyronbHUK ABCDE BOuCaH B OKPYKHOCTb. PaccToAgHUA OT
TOYKH A 70 ipsiMbix BC, DC u DE paBHBI COOTBETCTBEHHO a, b u c. Haii-
JIUTe PacCTOsSHUE OT BEPIIUHBI A Zi0 ipsaMoi BE.

3azlayy Ha J0Ka3aTeJbCTBO U BBIYHCJIEHUE

14.35.1. /IBe CTOPOHBI TpeyrolbHUKA PaBHBI 6 U 12, KOCUHYC yIJIa MeX-
Zly HUMU paBeH % B TpeyronbHUK BIIHcaH poM6, NMEIOIIHH ¢ TPeyroIbHU-

KOM OOIIUH yTOJI, 3aKIIOYEHHBIN MEXAY JAaHHBIMUA CTOPOHAMU (BepIIMHA
pomba, TPOTUBOIIONIOXKHAA BEPIITUHE 3TOTO VIVIa, JIEKUT Ha TPEThel CTO-
pOHE TPEYTONbHUKA).

a) JTokaykuTe, YTO AHHBIM TPEYTOJIbHUK paBHOGEIPEHHBIH.

6) Haiizute cTopoHy pomba.

14.35.2. /IBe CTOpOHBI TpeyroabHUKA pasBHBL 25 U 30, KOCUHYC yIia

MEXAYy HUMU paBEH %

a) Jloka)kuTe, 4TO TPEYTOIbHUK PaBHOOEIPEHHBIH.
6) HailizuTe cTOpOoHY KBaZpaTa, ABE BEPIIUHbBI KOTOPOTO JIEXKAT Ha OC-
HOBAHUU TPEYTOJBHIUKA, A /IBe pyrrie — Ha BOKOBBIX CTOPOHAX.

14.36.1. IlepBasi OKpY:KHOCTb, BIMICAHHAsA B paBHOOeApPEHHBIN Tpe-
yronbHUK ABC, KacaeTcss 60KOBOM CTOPOHBI AB B Touke P, a OCHOBaHUA
BC —B Touke M. BTopad OKpYy>KHOCTb, Kacarwllaacsa ocHoBaHUA BC u
MIPOZIOJDKEHUI GOKOBBIX CTOPOH, KacaeTcsl mpsaMoil AB B Touke Q.

a) Jlokaxkure, 4TO TpeyroJbHUK PMQ NpAMOYTOIbHBIMN.

6) Haiizure paguyc BTOPOU OKPYKHOCTH, €CJTM BBICOTA TPEYTOMbHUKA,
IIpoBesiéHHAA U3 BepIIMHEI A, paBHa 45, a Touka P feuT 60KOBYIO CTOPO-
Hy AB B oTHoOLIleHUHU 9 : 8, cunTad OT BEPIINHEL A.
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14.36.2. I[lepBas OKPY:XHOCTbH € IjeHTpoM O, BIIMCaHHAasA B paBHOOes-
peHHBIN TpeyroabHUK KLM, Kacaetcs 60KoBoM cTopoHbl KL B TOuke B, a
ocHoBaHuA ML — B Touke A. Bropas OKpy»HOCTbB ¢ LleHTpoM O; KacaeTca
ocHOBaHUs ML M IpofomKeHUH GOKOBBIX CTOPOH.

a) Jokaxure, 4To TpeyroabHUK OLO; IpAMOYTONbHBIN.

6) Haligure paguyc BTOpOi OKPY>KHOCTH, €CJIM PAINYyC IEPBOU paBeH 6
u AK =16.

14.37.1. Bricota CH, mpoBeZi€éHHasA U3 BEPIUUHEI IPAMOIO yIJIa NPAMO-

yToJIbHOTO TpeyroinbHUKa ABC, mepecekaet 6uccektpucy AD B Touke K.

) AH _ AC
a) Jlokaxxute, 4TO XH— D
6) HaiiguTe ocTpble yribl TpeyroabHuka ABC, eciau % =1++v2.

14.37.2. BricoTa PH mIpAMOYTONBHOIO TpeyroabHuKa PQR, IpOBeAEH-
Has K TUIIOTEeHYy3e, IepecekaeT 6uccekTpucy QM B Touke N.
a) Jlokaxxute, 4YTO PM _ PQ
) NH  QH®
o QN
6) HaiizuTe OCTpbIe YIJIBI TPEYTOIbHHUKA, eCH 3 =3 +2v/3.

14.38.1. JuaroHanu BIMCAHHOI'O B OKPY)KHOCTb UYETBHIPEXYTONbHUKA
ABCD mnepecekatorca B Touke M, a AB=BC.

a) Jlokaxxure, 9TO TpeyronbHUK BMC nogobeH TpeyrombHUKYy BCD.

6) HaliguTe paguyc OKPY>KHOCTH, OIHMCAHHON OKOJIO TPeyTOJbHHKA
BCM, ecnu pazuyc UCXOAHOM okpy>kHOCTU paBeH R, AB=BC=a, BD=m.

14.38.2. YeTsipéxyronbHuK MNPQ BnMcaH B OKPY>XHOCTb. /luaroHasib
NQ sBnseTcsa 6uccekTpucoi yrima PNM U mepecekaeTcs ¢ AuaroHanbio PM
B TOYKe S.

a) Jlokaxxute, 4TO IpsiMasi PS oTcekaeT OT TpeyronbHUKa PNQ mozo6-
HBIM eMy TpeyTroJIbHUK.

6) Haiiaute NS, ecii PQ =12, SQ=09.

14.39.1. buccekrpuca ymia ADC napannenorpamMma ABCD mepecekaeT
npamyto AB B Touke E. B TpeyronbHuk ADE BrircaHa OKPY>KHOCTb, Kaca-
romasacsa cTopoHbl AE B Touke K u cTOpoHBL AD B Touke T.

a) Jokaxure, uro KT | DE.

6) Hatizute yron BAD, ecniu AD =6 u KT =3.

14.39.2. 13 BepLIUHLI IPAMOIO yIVIa NPAMOYTOJIBHOrO TPEYTrOJIbHUKA
ABC nposefena MeauaHa CM. OKpy>XHOCTb, BIIMCAHHasA B TPEYTOJIbHUK
AMC, kacaetca ero ctopod AM u MC B Toukax P u Q.

a) Jlokaxwure, uyto PQ || AC.

6) Hatizute yron ABC, ecniu AB=8, PQ=2.
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14.40.1. Okosno TpeyroibHUKa ABC omycaHa OKPYXHOCTb. JluameTp
AD nepecekaeT ctopoHy BC B Touke E, nipu atom AE = AC.

a) JokaxxuTte, uto BD =BE.

6) MsBecTHO, utOo BE : CE =2 3. Hatigute otHoweHue DE : AE.

14.40.2. Oxono TpeyronbHuka ABC omnmcaHa OKpPYXKHOCTh. /luameTp
AD mepecekaeT cTtopoHy BC B Touke E, ipu sToM AC =EC.

a) Jokaxute, uto BD =DE.

6) UsBecTHO, uTO AE : DE =2:1. Haligute oTHomeHue BE : CE.

14.41.1. Ha ocHoBanuax AD u BC tpaneuuu ABCD moCTpOeHBI KBaj-
patel ADEF u BCGH, pacrionoXeHHble BHE Tpaleluu.

a) Jlokaxure, yro npsimasad FG TpoOXoAUT yepe3 TOUKY IepecedeHus
JyiaroHasel Tpaneryu.

6) IIpsimas, mpoXOAAIIasa Yepe3 EeHTPH KBaJPaTOB, ITepeceKaeT OCHO-
Banue BC B Touke M. Hatigure BM, ecoiu BC =20, AC L BD u BD : AC=
=3:2.

14.41.2. Ha ocHoBanuax AD u BC tpamnenuu ABCD 1mOCTpOeHHI BHE
Tpalenyu NpsaMOyTolIbHbIe TPEYyTronbHUKU BPC u DQA ¢ IpAMBIMU yI7IaMU
Ipy BepurHax P u Q U paBHBIMU yIJlaMU [IPU BeplinHax B u D.

a) Jlokaxure, yTo npsAMas PQ mpoxoAUT yepe3 TOUKY IepecedeHus
JyaroHasel Tpanelyu.

6) IIpsimas PQ mepecekaeT ocHoBaHue BC B Touke M. Hatigute BM, ec-
JIY IUATOHAJIM TpaTel[iU PaBHHI U epeHAuKyIsApHbl, BC =12 u /PBC =
=/QDA=arctg2.

14.42.1. YeTsipéxyronbHuK ABCD BnucaH B OKpPYy>XHOCTb. Touka X Jie-
JKUT Ha ero cropoHe AD, npuuém BX || CD u CX || BA.

a) Jlokaxwure, 4To npsaMble BX u CX pa3ObUBAIOT YETHIPEXYTONBHUK
ABCD Ha Tpu TOA06GHBIX TPEYTOIbHUKA.

6) Hatigute BC, eciu AX = % u DX =6.

14.42.2. YeTsipéxyronbHuK KLMN BIKCaH B OKPYKHOCTb. Touka P jie-
JKUT Ha ero cropoHe KL, mpuyém PM || KN u PN || LM.

a) Jlokaxute, 4TO mpsimbie PM u PN pa36uBaioT YETHIPEXYTONbHUK
KLMN Ha Tpu TIOZA06GHBIX TPEYTOIbHUKA.

6) Hatigute KP u LP, eciu MN =6 u KL=13.

14.43.1. OKpy>XHOCTb, BIIMCAHHAsA B paBHOOeIpeHHYI0 Tpamnenuio ABCD,
KacaeTcs 60KOBBIX CTOPOH AB u CD B Toukax M u N COOTBETCTBEHHO.
OTpesok AN mepecekaeT OKPY>XHOCTb B Touke K, a myd MK nepecekaer
ocHoBaHue AD B Touke L.

a) Jlokaxxkute, 4To TpeyroabHUK AKL momobeH TpeyrombHuKy MAL.

6) Haiigute otHomenue AL :LD.
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14.43.2. OKpY:KHOCTb, BIIMICAHHAs B paBHOOEAPEHHYIO Tpalelnio
KLMN, xacaetcsi 60k0oBbIX cTOpoH KL 1 MN B Toukax P v Q COOTBETCTBEH-
Ho. Otpesok KQ mepecekaeT OKPY>KHOCTb B TOUKe A, a Iy4 PA mepecekaeT
ocHoBaHue KN B Touke B.

a) Jlokaxkute, 4yTo TpeyroabHUK AKB mozo6eH TpeyroibHuKy KPB.

6) HalizuTe OTHOIIIEHHE OCHOBAHUU Tparenu, eciyd PQ : KB=8:3.

14.44.1. Ha cTtopoHe AB u guaroHanu AC kBagparta ABCD OoTMeYeHbI
TOYKU M 1 N COOTBETCTBEHHO, Ipu4éM AM :MB=1:4u AN:NC=3:2.

a) Jokaxure, uto Touku A, M, N u D jiexxaT Ha OJHON OKpPY>KHOCTH.

6) Haiizure paccTosIHHUE OT TOYKH IepeceyeHus AnaroHale 4eThIpEéx-
yronbHuka AMND po npsamoii MN, eciu cTopoHa kBagpatTa pasHa 30.

14.44.2. Ha cropoHax KL u KN xBagpata KLMN oTMe4YeHBI TOYKU A U
B cooTBeTcTBeHHO, TpuuéM KA: AL=NB:BK=1:3.

a) Jlokaxkure, uyTo Touku A, K, B u ieHTp O KBajipaTa JiexkaT Ha OZHOH
OKPY>KHOCTH.

6) Haiizure paccTosIHHUE OT TOYKH IepeceyeHus AnaroHale 4eThIpEéx-
yronbHUKa AOBK po nipsamoii OA, eciu cToOpoHa KBaZjpaTa paBHa 16.



§15. HekoTopsblie cBOMCTBA BBICOT U TOUKU
HUX epeceyeHusd

Pertenue 3asaqyu 15 U3 JUarHOCTUYIECKOM paGOTHI

15. Yriel ipy BepmmHax A u C TpeyronbHruka ABC paBHH 45° u 60°

cootBeTcTBeHHO; AM, BN u CK — BBICOTHI TpeyrosbHUKa. Haiizute oT-
MN
HOIIEHUE .
Omeem: @
P emni e H u e. VI3 IpAMOYroONbHBIX TpeyronbHUKOB BNC 1 AMC Haxo-

JUM, 4TO

1 1

CN = BCcos60° = 2BC, CM = ACcos60° = 2AC,
[IO2TOMY
1
ov _ 2% e
CM %AC AC

3HauuT, TpeyronbHUK CMN mnozobeH TpeyrombHUKY CAB 1o IByM CTOpO-
HaM ¥ yrIy Mexzay HuMu (yron C obuuii), mpudéM KoapPUIMEeHT T0A0-

6us1 paBeH w_1 CrnezoBarenbHO, MN = %AB.

AC — 27
AHaJIOTHYHO MOYYUM, YTO TPEYTOMbHUK AKN mog00€eH TpeyroIbHUKY
ACB, ipuuém K03bOUITUEHT T0A00UT paBeH % 3nauut, KN = @ BC.
Ilo Teopeme cUHYCOB
AB _ sin60° _ V3 V2 _ 3
BC ~sin45° T 2 " 2 T /3
B
K
M
N L 60°
CiiefoBaTeNbHO,
lAB
MN _ 277 _ Y2 AB_ V2 V3 _ V3 -
KN~ /)3 _~— 2 BC 2 )3 2~

2
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* ok K

VI3BeCTHO, UTO CepeJUHHBIE TEePIEHANKYIAPEI K CTOPOHAM TPEYTOb-
HUKa TepeceKalTcs B OZHOM Touke. OTCIOZa MOXKHO BBIBECTH, YTO IIpPS-
Mble, Ha KOTOPBIX JIEXKAT BBICOTHI TPEYTOJIbHUKA, TaKXKe IepeCeKaroTcs
B OZIHOH TOuYKe. DTO MOXKHO CZiesaTh Tak. Yepe3 BEPUIMHEL JAHHOTO Tpe-
YTOJBHUKA IIPOBEZEM IIpsIMble, ITapajlieJibHble IIPOTUBOJIEXKAIIUM CTO-
poHaM. PaccMOTpUM TPeyTOIbHUK C BEPIIMHAMH B TOYKaX MepecedyeHus
MIPOBEJEHHEBIX MPSIMBIX. BBICOTHI MCXOZHOTO TPEYTOJMBHUKA JIEXKAT Ha Cce-
PEAVHHBIX MEepHEeHAUKY/SIpaX MOCTPOeHHOro. [1o3ToMy cozepKaliue ux
IIpAMBIE IIepeceKaroTCsA B OJHON TOUKeE.

OTMeTHM HeKOTOphble BasKHBIE CBOMCTBA BBICOT U TOYKM UX Ilepeceye-
HUA — OpToLleHTpa TpeyroabHuKa (AA;, BB; u CC; — BBICOTHI HENPAMO-
yronpHOro TpeyronbHuka ABC, H — OpTOIeHTp TpeyroJbHUKA):

1) Touku B, C, B; u C; nexxaT Ha OZJHON OKPYXKHOCTH, TpuuéM BC — eé
JraMeTp;

2) TpeyronbHUK ABB; mopo6eH TpeyrombHUky ACCy;

3) LAB,C, = £ABC;

4) tpeyronbHUK AB,C, nozobeH TpeyronbHUKY ABC, mpuyém Koadpdu-
[[MeHT Tofobus paBeH |cos ZA|;

5) paccrosHue OT TOUKM H 70 BEPUIMHEL TPeyroIbHUKA BABOE 6OIbIIe
paccTogHuA OT LeHTpa O ONMUCAaHHOU OKPYKHOCTH IO CTOPOHBIL, IIPOTUBO-
TTOJIOXKHOM 3TOM BEPIIUHE;

6) /BAH = ZCAO;

7) OA L B,Cy;

8) TOukM, CUMMeTpHUYHbIe OPTOLIEHTPY H OTHOCUTENbHO CTOPOH Tpe-
YTOJIbHUKA, JIe)KaT Ha ONMCAHHOUM OKPYKHOCTU TPEYTOMbHUKA.

Jloka)keM 3TU CBOMCTBA JJI OCTPOYI'OJIBHOTO TpeyroiabHKKa. C HeKo-
TOPBIMH HECYyI[eCTBEHHBIMU U3MEHEHUAMHU 3TO JOKa3aTelbCTBO TOAUTCA
U JJIA TYIIOYT'OJIbHOTO.

Jokxa3zaTenbcTBO. PaccMOTPHM OCTPOYTONBbHBIN TPEYTOTBHUK
ABC. 13 toyek B; u C; cropoHa BC BujHa NOJ NPAMBIM YIJIOM, 3HAYUT,
3TU TOYKH JIesKaT Ha OKPY>KHOCTHU € AuameTpoM BC.
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[TpssmoyronbHbIE TpeYroabHUKU ABB; 1 ACC,; mOZOGHBI IO JBYM yT-
JIaM.

[TpotuBomnonoxuele yriusl CBC; u CB;C; BINCAaHHOI'O YETHIPEXYTONb-
Huka BC;B,C B cymMe cocTaBiaoT 180°, moaTomy

ZABC = /C,BC = 180° — ZCB,C, = ZAB,C,.

TpeyrompHuk AB,C; mozobeH TpeyronbHUKY ABC 1o AByM yIJIaM.
[Tycth k — K03 dureHT mogobus. Torga

AC
k= A_Cl = cos ZBAB; = cos ZBAC
(AC; m AC — COOTBETCTBYIOIINME CTOPOHBI MOZOOHBIX TPEYTOJBLHUKOB

1
AB,C; u ABC, Tak Kak OHM JieXaT NIPOTHUB pPaBHBIX YIVIOB, a ac

OTHOLIeHMe Ipwiexamero K yrry CAC; KaTeTa K TMIIOTeHy3e B IIPAMO-
yronbHOM TpeyronbHuke ACC,).

[Mepnenzauxynapsl OM u ON, omyueHHBle U3 IeHTpa O ONKWCAHHOU
OKPY>KHOCTHU Ha CTOpPOHBI BC 1 AC COOTBETCTBEHHO, IIPOXOJAT Yepes ce-
peauHsl 3TUX cTOpoH. Torga MN — cpefHaAA TUHUA TpeyroabHUKa ABC.
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3waunt, MN || AB w MN = 3 AB, a tax xax OM L BC u AH L BC, 1o

OM || AH. Auanoruuso ON || BH. Tpeyronbuuk AHB 110706€H Tpeyrojib-

HUKY MON 1o AByM yriaM, IpU4IéM KO3QPUIMEHT MOA06Ms AB paseH 2.

MN
CnepoBarenpHo, AH =20M.

ITyctb nyun AA; 1 AO mepeceKaroT ONMCAHHYK OKPY>XHOCTb B TOY-
kax P u Q coorBeTcTBeHHO. Torga ZAPQ = 90°, MOCKOJMBKY TOYKA P JIEXXUT
Ha OKPY>XHOCTH ¢ gruaMeTpoM AQ. Xopzs!l PQ v BC napasiesbHbl, TaK Kak
OHU NepHeHJUKY/IAPHBI OJHON U TOH Ke MpAMON AP, 3HaUUT, 3aKIIIOYEH-
Hble MexXAy HUMU Ayru CQ u BP paBHEL. Torza paBHBL U ONKUpPAoIecs Ha
3TH AyTu BnucaHHble yriisl CAQ u BAP. CnepoBarensHo, /BAH = ZCAO.

Ha xacaTesnpHOM K ONMHUCAaHHON OKPY>KHOCTU TpeyroibHuka ABC, mpo-
BeIEHHOHN Yepe3 TOUYKY A, OTMETHUM Takyio Touky K, yto Touku K u B
JIEeXKAT 110 Pa3HbIe CTOPOHHI OT NPsAMOIt AC. V13 TeopeME! 06 yTiie MeXay Ka-
caTesbHOM U Xopzoii cieayer, uto ZKAC = ZABC. Tlo paHee ZOKa3aHHOMY
/ABC = /AB,C;, 3uauut, LKAC = ZAB,C;. CinenoBatenbHo, AK || B;Cj,
a mockonbKy OA 1 AK, monyuaem OA L B C;.

A
/D>

/>

>




Pemrenuvie 3aa4u 15 U3 AMarHOCTUYECKOH PabOTHI 157

3amernum, yto /BHC = /B{HC, = 180° — ZBAC. Ilyctp P; — TOUKa,
CUMMeTpPHUYHas opTolleHTpy H oTHOocuTenbHO psimoit BC. Toraa ZBP;C =
= /BHC, noatomy /BP,C = /BHC = 180° — ZBAC. 3Ha4yuT, 4eTHIPEX-
yronbHUK ABP;C BnucaHHbId. Torza Touka P; JIeXUT Ha ONMUCAHHOU
OKPY’KHOCTHU TpeyroiabHHKa ABC, a 3Ha4uT, COBIAZAET C TOYKOH P, 4To
1 TpebOBAIOCH ZIOKA3aTh. O

IIpumep 1. B octpoyronsHoM TpeyronbHuke ABC u3 BepmiH A u C
omnyliueHbl BeICOTEI AP 1 CQ Ha ctopoHbl BC u AB. V3BeCTHO, 4YTO ILIO-
mazap TpeyroabHuka ABC paBHa 18, miomazps TpeyroiabHuka BPQ pas-
Ha 2, a PQ =2+/2. HaiifuTe pasidyc OKpy»KHOCTH, OTTUCAHHON OKOJIO Tpe-
yronbHUKa ABC.

Omeem: 2.

2
Pem e Hue. TpeyronbHuku BPQ u BAC TOZOGHBI 10 ABYM YIJIaM.

o 2 1
[TocKONMBKY OTHOILIEHHE UX TUIOIIAIel PABHO TO KO3QPHUILIUEHT TT0-

89
nobus paBeH % 3uaunTt, AC =3PQ=6+2.
B
P
Q
A Cc
C apyro¥i cTOpoHBI, KO3$GULIIMEHT MOA00OHA paBeH % =cos £B. Tlo-
aTOMy COS /B = % Torga sin /B = & Ecmu R — paauyc ommcaHHOU
OKPY>XKHOCTHU TpeyroiabHUKa ABC, TO IO TeopeMe CUHYCOB
_ _AC  _ o 2V2) _9
R_2sinLB_6‘/§'(2 3)—2. <

IIpumep 2. OTpesky, COeAUHAIOLIE OCHOBAHUA BBICOT OCTPOYTOJIb-
HOT'O TPEYTOJNIbHUKA, 00Pa3yI0T NPSMOYTOJIBHEIN TPEYTOJbHUK C TUIIOTe-
Hy30H, paBHoil 10. HalizuTe paZiuiyc OKpy>KHOCTH, OIIMCAHHOM OKOJIO UC-
XOJHOT'O TPEYTOJIbHUKA.

Omeem: 10.

Pemenue. Ilyctb H—Touka nmepeceyeHusa BbicoT AA,, BB;, CC;
TpeyrompHrka ABC, ZA,C;B; =90°, A;B; =10; A,, B,, C, — TOUKU Ile-
pecedeHus IPOAOIKEHNUN BEICOT COOTBETCTBEHHO AA;, BB, CC; C OKpyX-
HOCTbIO, OIIMCAaHHOU OKoJI0 TpeyronbHuKa ABC.
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Torga A,, By, C; — cepegunsbl otpeskoB HA,, HB,, HC,. 3Hauut, A,B;,
B,C;, A;C; —cpegHue JUHUU TpeyroibHUKoB A,HB,, B,HC,, A,HC,,
II03TOMY CTOPOHBI TpeyroabHUKa A,B,C, COOTBETCTBEHHO IapalelbHbl
CTOpOHaM TpeyronbHuka A;B;C;, npu4eém A,B, =2A,B;, A,C, =2A,Cy,
B,C,=2B,(C;. CiefoBaTenbHO, TPEYTOIBHUK Ay B,Cy TakKe NPAMOYTOJb-
HBIH, a ero runorenysa A,B, BaBoe 6onbine A;B;, T.e. paBHa 20. Crezo-
BaTeJIbHO, PaZliyC OKPYKHOCTH, OMTMCAaHHOM OKOJIO TpeyroibHUKa A,B,C,
(a 3HA4MT, U OKOJIO TpeyroabHuKa ABC), paseH 10. <

IIpumep 3. B ocTpoyronbHOM TpeyroabHUKe ABC IIpOBeAEHbBI BEICOTHI
AM u CN, O — 1eHTp OIIMCAaHHOM OKOJIO TpeyronbHuKa ABC OKPY:KHOCTH.
W3BecTHO, uTo ZABC = f3, a tutomagp yeThipéxyronbHuka NOMB paBHa S.
Hatizute AC.

Omagem: 24/Stgf3.

PemeHue. Ilycte OB =R — pazuyc ON1CaHHON OKPYXHOCTU Tpe-

yronbauka ABC. Torgza OB L MN u OB=R=

2sinf3”
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CiegoBaTebHO,
—lyn.oB=1 _AC 1,02
S=5MN-OB= 2ACcos/5 sinf = 4AC ctg .
Otcroza HaxoguM, 4yTo AC =24/Stgf3. <

ITogroToBUTENLHBIE 3aJjaUH

15.1. CTopoHa TpeyrojibHUKA paBHA + 2, VIVIBI, NpUIeXallle K Hew,
paBHbI 75° u 60°. HaliziuTe OTpe30K, COEIUHAIOUINN OCHOBAHUS BBICOT,
IIPOBE/IEHHBIX 13 BEPIUINH 3TUX YIJIOB.

15.2. Ha ctopoHe BC TpeyronbHuka ABC Kak Ha AuamMeTpe IOCTpoeHa
OKDPY>KHOCTb, Ilepecekaromas cTopoHsl AB u AC B Toukax M u N cooT-
BeTcTBeHHO. Halisure mwiomazap TpeyroabHuka AMN, eciu Iiomazab Tpe-
yronbHUKa ABC paBHa S, a yron BAC paBeH a.

15.3. Touka M, jexamasd BHe Kpyra C¢ AuameTpom AB, coefuHeHa
c Toukamu A u B. Otpesku MA u MB nepeceKaloT OKPY>KHOCTb B Toukax C
u D cooTBeTcTBeHHO. [nomazap kpyra, BOIUCAaHHOTO B TpeyroabHUK AMB,
B 4YeThlpe pa3a Oomblle, 4eM IUIOMaJb Kpyra, BIMCAHHOTO B TPEYTOb-
Huk CMD. Hatigure yribl TpeyroabHuka AMB, eciy U3BECTHO, YTO OJUH
13 HUX B ZIBa pasa OoJIbIlle Jpyroro.

15.4. OTpe3ok AB—uaMeTp OKPY>XHOCTH, a Touka C JIeXXUT BHE
okpyxxHocTU. OTpe3ku AC u BC mepeceKkaroTcs C OKPY>KHOCTBIO B TOY-
kax D u M coorBeTcTBeHHO. Hatisute yron CBD, eciu miomazu Tpe-
yronbHUKOB DCM u ABC oTHOCATCA Kak 1:4.

15.5. B TpeyronbHuke ABC Ha cpepHeli iuHuu DE, napasnenbHoN AB,
KaK Ha JuaMeTpe IIOCTPOeHa OKPYXHOCTh, IlepeceKkatoniasd cTOpoHsl AC
u BC B Toukax M u N. Haiizute MN, eciu BC=a, AC=b, AB=c.

15.6. B Tpeyronbauke ABC usBecTHO, uto AB=c, BC=a, ZABC=120°.
HatizuTe paccTosiHUe MEX/IY OCHOBAaHUAMU BEICOT, POBEAEHHBIX U3 BeP-
muH A u C.

15.7. B TpeyronpHuke ABC npoBezieHsl BoicoThl AD u CE. HatliguTe AC,

DE
ecau BC=a, AB=b, R_k'

15.8. Beicotsl BM 1 CN OCTpPOYroJbHOTO HEPAaBHOOEAPEHHOTO Tpe-
yronbHUKa ABC nepecekatorca B Touke H. CtopoHy BC mpofomKuin
[0 mepecedeHus c npamoit MN B Touke K. CKOJBKO Iap MOZOOHBIX
TPEyTrOJIbHUKOB IIPX 3TOM IOJTY4IHIOCH?
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TpeHI/IPOBO'-IHBIe 3ajadyu

15.9. B octpoyroasHOM TpeyronbHuke ABC ¢ yrnoMm C, paBHBEIM 30°,
BBICOTHI IlepeceKaloTcs B Touke M. HaliauTe 1uomazb TpeyroibHUKa
AMB, ecnu pacCTOAHUA OT LIEHTPa OKPY>KHOCTH, OIIMCAHHOM OKOJIO Tpe-

V3

yroneauka ABC, o ctopos BC u AC COOTBETCTBEHHO PaBHHI v/2 1 3

15.10. B TpeyronsHuke ABC npoBeZieHHI BBICOTEL BM 1 CN, O — LieHTp
BIIMCaHHOU OKPY>KHOCTHU. V3BecTHO, uTo BC =24, MN =12. Haiizure pa-
JyC OKPY>XHOCTH, OIIMCAaHHOM OKoJo TpeyronbHuKa BOC.

15.11. BricoTh! TpeyronbHuka ABC nepecekarorca B Touke H. V3BecT-
HO, 4TO oTpe3ok CH paBeH paZnycy OKpPY>KHOCTH, OIIMCAaHHOM OKOJIO Tpe-
yronbHUKa. Hatiaute yron ACB.

15.12. BricoTs! TpeyronbHuka ABC nepecekarorcsa B Touke H. V3BecT-
HO, ytro CH = AB. Haiiaute yron ACB.

15.13. B TpeyronbHuke ABC u3BecTHO, uTo AB=2, AC =5, BC=6.
Haiizute paccTosHUe OT BEPIIMHLI B 10 TOYKM TlepeceyeHusT BBICOT.

15.14. Ha ctopoHe AB TpeyronbHuKa ABC Kak Ha uaMeTpe IIOCTPOeHa
OKPY>KHOCTb, Ilepecekatolad ctopoHsl AC u BC B Toukax D u E cooTBeT-
cTBeHHO. [IpsiMast DE [euT IUIoIaAb TPeYyroabHUKA IOoIaM U obpasyeT
¢ mpsamo#t AB yron 15°. Haiigure yruiel TpeyroabHuka ABC.

15.15. B ocTpoyronbHOM TpeyronbHuke ABC mpoBeAeHBl BEICOTEI CM
u AN. U3BecTHO, uTOo AC = 2, a IUIOIIaAb Kpyra, OIIMCAHHOI'0 OKOJIO Tpe-

yronbHUKa MBN, paBHa % Haiizute yron mexzay BeicoToit CM u cTOpo-
Holt BC.

15.16. B ocTpoyronpHOM TpeyronbHuke ABC 13 BepuinH A u C Ha cTo-
poHbl BC u AB omymeHsl BeicoTel AP 1 CQ. Hatigure ctopony AC, ecnu
M3BECTHO, YTO IlepuMeTp TpeyrosibHuka ABC paBeH 15, mepuMeTp Tpe-
yrosbHUKa BPQ paBeH 9, a paguyc OKpY>KHOCTH, ONMCAHHOM OKOJIO Tpe-

yronbHUKa BPQ, paBeH %

15.17. OTpe3kHu, COeJUHAMLINE OCHOBAaHUA BBICOT OCTPOYI'OJIBHOI'O
TpeyrojabHUKa, paBHHEl 5, 12 u 13. HaliguTe pazuyc onucaHHOU OKOJIO
TPeyTroJIbHUKA OKPY>KHOCTH.

15.18. Otpe3ku, COeAMHAMIINE OCHOBAHUA BEICOT OCTPOYI'OJIBHOI'O
TpeyTroJbHUKa, paBHHI 8, 15 u 17. HaliguTe 1iomazps TpeyrolabHUKA.

15.19. IIpoxomxenus BeicOT AM 1 CN OCTPOYTOJIbHOT'O TPEYTrOJIbHUKA
ABC mnepeceKkaroT OIMCAHHYIO OKOJIO HEro OKpPY>XHOCTb B TOoukKax P u Q.
6a

Haiizute paguyc onmcaHHoM okpyxHOCTH, ecnu AC =a, PQ = =
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15.20. B octpoyrombHOoM TpeyronbHuKe PQR (PQ > QR) mpoBe/ieHbI
BbIcOTHl PT u RS; QN — fnaMeTp OKPYKHOCTH, OIIMCAaHHOU OKOJIO Tpe-
yrosbHUKa PQR. 13BeCTHO, YTO OCTPHIY yron Mexzay BeicoTamu PT u RS
paBeH a, PR =a. HatiguTe mwiomazp 4eTelpéxyroapbHuka NSQT.

15.21% B TpeyronbHuke ABC npoBezeHs! Beicota AH, paBHas h, meaua-
Ha AM, paBHas m, u 6uccekrpuca AN. Touka N — cepeanHa oTpeska MH.
HaiizuTte paccTosgHue OT BEepIIWHBI A ZI0 TOYKU IlepeceuyeHus BBICOT Tpe-
yronbHUKa ABC.

3azlayy Ha J0Ka3aTeJbCTBO U BBIYHCJIEHUE

15.22.1. B TpeyronbHuke ABC ¢ TYIIBIM YIVIOM IIPU BepIIvHe A IIpOBe-
AeHbl BBICOTBI BM u CN.

a) Jlokaxkure, uro ZANM = L ACB.

6) Halizure pazmychl OKPY>KHOCTEH, OMMCAHHBIX OKOJIO TPEYTOJbHU-

koB BNC u AMN, ecnu cos ZBAC = —%, a pajguyc OKpPy>XHOCTH, OIUCAH-
HOM okoJo TpeyronbHUKa ABC, paBeH 6.

15.22.2. Bricotsl AP 1 CQ OCTpOyroJabHOro TpeyroiabHuka ABC mepe-
cekaroTcs B Touke H. AC

a) Jokaxwure, 9To tg LABC = B

6) Pagunychl OKPy)XKHOCTEM, OIMCAHHBIX OKOJIO TPEYTOMbHUKOB PBQ u
APC, paBabl 6 u 8 cooTBeTcTBeHHO. Halifute pasuyc oKpyKHOCTHU, OIIU-

caHHOM okoso TpeyroabHuKa ABC.

15.23.1. Touku D u E — cepeiHBI CTOPOH COOTBeTCTBeHHO AC U BC
TpeyrosbHUKa ABC. Ha oTpeske DE kak Ha AuaMeTpe IIOCTPOeHa OKPYX-
HOCTb, IlepeceKarolad mpogonkeHusa ctopoH AC u BC B Toukax M u N
COOTBETCTBEHHO.

a) Jlokaxxute, 4To brccekTpuck yriioB MEN u NDM nepecekatoTcs Ha
3TOM OKPY>XHOCTU.

6) Hatigute MN, eciu AB=14, BC=10, AC=6.

15.23.2. Touku P u Q — cepeAuHBI CTOPOH COOTBETCTBEHHO AB u AC
ocTpoyrosbHoro tpeyronbHuka ABC. Ha oTpeske AQ Kak Ha JuaMeTpe
IIOCTPOEHA OKPY>KHOCTD, IlepeceKaroas oTpe3ok AP B ero cepeauHe M.

a) Jlokaxxure, 4TO TpeyroabHUK ABC paBHOOeApEHHBIN.

6) [Tycte N — TOUKa IepecedeHNst IOCTPOEHHOM OKPY>KHOCTH C OTpe3-
koM PQ, E —Touka nepecedeHua npameix MN u BC, AH — BrIcoTa Tpe-
yronbHuKa ABC. Hatizute ME, ecnu PH =4.
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15.24.1. B ocTpOyronsHOM TpeyroibHUKe ABC IIPOBeAEeHbI BLICOTHL AD
u CE, H — TouYKa nepece4yeHus BBICOT.
a) Jlokaxkute, uto Touku B, D, H u E jiexxaT Ha OTHOU OKPYKHOCTH.

6) V3BeCTHO, YTO paZIyC 3TOM OKPY’KHOCTH PaBeH % u AC =2. Haii-

JuTe yroa Mexzy Boicotoil CE u cTopoHoii BC.
15.24.2. B Tpeyronbauke ABC npoBezeHtl Be BICOTEL BM u CN, nipu-

qéM AM : CM=2:3 u cos ZBAC = —=.
V5

a) Jokaxure, uyro yron ABC Tymnoi.
6) HaliznTe OoTHOIIEHHE TUIOIIAAel TpeyroabHUKoB BMN u ABC.

15.25.1. BeicoTa AA; OCTPOYTOJILHOTr'O TpeyrosibHUuKa ABC Ipofo/DKeHa
Jl0 TlepecevyeHus ¢ ONIMCAaHHOU OKPYXHOCTBIO B TouKe P, H — To4ka Iepe-
cedeHus BBICOT, O — IIeHTP OIIMCAHHON OKPY>KHOCTH.

a) Jokaxure, yto A; — cepeauHa oTpeska HP.

6) Haiigure OH, ecnmu AH =3, AjH =2, a paguyc OKpy>KHOCTU pa-
BeH 4.

15.25.2. Bricota MM; oCcTpOyroabHOro TpeyroabHuka KLM npozgosnke-
Ha JI0 IepecedyeHusI ¢ OIMCAHHON OKPYKHOCTbIO B TOuke A, H — Touka
IepecedyeHus BbICOT, O — LIEHTP ONMCAaHHOMN OKPY>KHOCTH.

a) Jlokaxkure, 4yTo TpeyroabHUK AKH paBHOOEpEHHBIMN.

6) HaiiguTe paguyc oKkpyXHoCTH, eciu AM; =2, MH=7, OH =6.

15.26.1. Ilycte AA;, BBy u CC; — BBICOTBI OCTPOYTOJIBHOT'O TPEYTOb-
HuKa ABC c yrom 45° npu Bepmuse C.

a) JlokaxkuTe, 4TO TPeyroabHUK A;B;C; IpAMOYTOIbHBIH.

6) HaiiznTe OoTHOIIEHHE, B KOTOPOM BbIcOTa AA; JeuT OTpe3ok B;Cy,
ecnu BC=2B,C;.

15.26.2. Ilycte AA,, BB; 1 CC; — BBICOTBI OCTPOYT'OJIBHOI'O TPEYTOJb-
HuKa ABC, AA; =BA;.

a) JlokaxxuTe, 4TO TpeyroibHUK A;B;C; IPIMOYTOIbHBIN.

6) HaiizuTe oTHOLIEHME, B KOTOPOM BBICcOTa CC; ZIeUT OTpe3oK A; By,
ecnu tg ZACB=2.

15.27.1. Ilycte AA,, BBy u CC; — BBICOTH TpeyronbHuka ABC, O —
I[EHTP ero OIMCAaHHON OKPY:KHOCTH.

a) Jokaxwure, yto OA L B;C;.

6) Hafizute mwiomazap TpeyronbHuka ABC, ecnu A1B; =21, A,C, =17,
B,C;=10.

15.27.2. Ilycts AA;, BB; u CC; — BBICOTHI OCTPOYT'OJIBHOT'O TPEYT'OJIb-
Huka ABC.

a) Jloxaxwure, urto LAA,B, =/ZAA,C;.
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6) U3BecTHO, yTO A B, =26, B;C; =28, A;C; = 30. Haiigure 1uomazpb
TpeyronbHUKa ABC.

15.28.1. Bricotsl BB, u CC; oCTpOyrosbHOro TpeyroabHuka ABC nepe-
ceKaroTcd B Touke H.

a) Jlokaxxure, yto ZBB,;C; = ZBAH.

6) HaiizuTe paccTosHUE OT LIeHTPa OIMHUCAHHON OKPY>KHOCTU TPEYTOb-
Huka ABC o cropons! BC, eciu B;C; =12 u ZBAC =60°.

15.28.2. B ocTtpoyroasHoM TpeyroibHUuke ABC IIPOBEAEHBI BBICOTHI
BB, u CC,. Ilpameie B;C; u BC nepecekarorcsa B TOUKe P.

a) Jlokaxxure, 4TO TpeyroabHUKU PBC; u PB;C 1og06HEL.

6) Hafizure paccTossHUe OT BEPUIMHBI A /10 TOYKU IIepecedeHUst BEICOT
tpeyronbuuka ABC, eciu BP = BB,, ZABC =80°, BC =24+/3, a Touka B
JIexkuT Mexgy C u P.



JuarHocTudyeckasa pabora 1

1. Okosno TpeyroibHUKa co cTopoHamu 6, 8 u 10 ommcaHa OKpyX-
HocTh S. HalijuTe MakcUMajbHBIM paZiiyc OKPY)KHOCTH, Kacarolieics
MeHbIIel CTOPOHBI TPEYTOIbHUKA B €€ cepe/liHe U OKPYKHOCTH S.

2. Jla" TpeyronbHUK co cropoHamu AB=BC =17, AC = 30. Haiigure
001IyIO XOPAY OKPYKHOCTeH ¢ AnaMmerpamu AB u AC.

3. B BBITyKJIOM YeThIpéXyTonbHUKe ABCD u3BecTHO, yT0 ZCBD =58°,
/ABD =44°, Z/ADC =78°. Hatizute yron CAD.

4. OKpyXHOCTb KacaeTcad cTOpoH AB u AD mpamoyronbHuka ABCD
u mepecekaeT cTopoHy DC B eauHcTBeHHOU Touke F, a ctopoHy BC —
B efUHCTBeHHON Touke E. Haligure mmomazap Tpameuuu AFCB, eciu
AB=32,AD=40u BE=1.

5. B TpeyronsHuke ABC mnpoBefieHBl BEICOTH AA;, BB; u CC;. U3-
BecTHO, 4yTo /BAC =120° u AA; = 6. Halizure BbicoTy AP TpeyrosbHUKa
AB,C;.

6. LleHTp OKPY>KHOCTH, BIIUCAHHOM B YeTHIPEXYTOJNIbHUK, JIEXKUT Ha €Tro
JViaroHaju, paBHOU 5. MI3BeCTHO, YTO IepUMETp YeThIpEXYTONbHUKA pa-
BeH 14, a miomazas paBHa 12. HaiifguTe BTOpyIO AuaroHajlb U CTOPOHBI
YeTBIPEXYTOJbHUKA.



JluarHocTu4eckas padora 2

1. /IBe cTOpOHEI TpeyrosibHUKA paBHbl 10 U 12, a MeAnaHa, NpoBeJEH-
Has K TpeTbel CTOpPOHe, paBHa 5. HalifuTe TpeThio CTOPOHY U IUIOIIAAb
TpeyTroJIbHUKA.

2. OxpykHOCTH C IeHTpamu O; um O, KacaloTcsi BHEIIHUM oOpa-
3oM. Kpome Toro, 06e 3TV OKpPY:KHOCTH KacaroTcsl BHYTPEHHUM 06pasom
OKpy»XHOCTH paguyca R c uerTpom O. Haliaute nepuMeTp TpeyroiabHUKa
00,0,.

3. Touku D u E pacnonoxeHbl Ha cTopoHe AC TpeyroinbHuUka ABC.
[psamele BD u BE pas6buBator Meguany AM TpeyronbHuKa ABC Ha Tpu
paBHBIX oTpe3ka. HaiisuTe mwiomazas TpeyrombHuKa BDE, eciy miomanb
TpeyronbHuka ABC paBHa 1.

4. CropoHa AB mpaBWIbHOTO InecThyronbHuka ABCDEF paBHa V3
U ABJIIETCA XOPZOH HEKOTOPOU OKPY>KHOCTH, IIPUYEM OCTaIbHbIe CTOPOHBI
HIeCTUYTOJbHUKA JIeXKaT BHE 3TON OKpyXHOCTU. [IpAmasd, mpoxozsiias
yepe3 BepuiMHy C, KacaeTcs OKDY>XHOCTU B TOuKe M. lI3BecTHO, 4TO
CM = 3. HalizuTte juaMeTp OKpPY>KHOCTH.

5. LleHTp OKpy»XKHOCTHU pajuyca 6, kacatolleiicsa ctopoH AB, BC u CD
paBHOOezpeHHOU Tpamenuu ABCD, neXUT Ha e€ OOJbIIEM OCHOBAaHUU
AD. OcHoBanue BC paBHO 4. HaiiguTe paccTossHHe MeXy TOYKaMH, B KO-
TOPBIX OKPY’KHOCTBb KacaeTcsi 60KOBBIX cTOpOH AB u CD 3To Tpamenuu.

6. Yruibl ipu BepinuHax A U B TpeyronbHuka ABC paBHHI 75° u 45° co-
OTBETCTBEHHO, AA; U BB; — BBICOTH TpeyroiabHUKa. KacaTenbHas B TOU-
ke C K OKPY>XHOCTH, OIIMCAaHHOM OKOJIO TpeyroiabHuka A;B,C, mepeceka-
etcs ¢ mpsaMoit AA; B Touke K. M3BecTHo, utro CK = a. Haiizure paauyc
OKPY>KHOCTH, ONIMCAaHHON OKOJIO TpeyronbHuKa ABC.
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1. MeauaHa U BbICOTA IIPAMOYT'OJIBHOT'O TPEYTOJIbHUKA, IIPOBEAEHHBIE
13 BepIINHBI IPAMOr0 yIvia, paBHHI 5 U 4. HalijuTe KaTeThl.

2. HalizuTe nepuMeTp TPeyrolbHUKA, OAWH U3 YITIOB KOTOPOIO pa-
BEH (, a paiuychl BIMCAHHOW U ONMMCAaHHOU OKPYXKHOCTEN paBHHI ' U R
COOTBETCTBEHHO.

3. B tpeyroneHuk ABC co ctopoHamu AB=18 u BC =12 BrnucaH na-
pamnenorpamm BKLM, npuuyéMm Touku K, L 1 M nexat Ha cTopoHax AB,
AC u BC COOTBETCTBEHHO. [13BeCTHO, YTO IUIOLIA/b ITapaieiorpaMma Co-

4 "
CTaBJIACT g IIONA/U TPEYTONMbHUKA ABC. Haligute cCTOpOHBI IIapasuieno-

rpaMma.

4. OKoJ10 IPAMOYTONBHOTrO TpeyroabHIuKa ABC omnncaHa OKpY>KHOCTb.
PaccTosiHuA OT KOHIIOB A U B TUnoTeHy3bl AB /0 nipsAMol, Kacatoleiics
OKPY>KHOCTHU B Touke C, paBHHI a U b cooTBeTcTBeHHO. HaiiguTe KaTeTh
AC u BC.

5. B npamoyronbHOM TpeyroabHuke ABC ¢ IIpAMBIM YIVIOM IIpHA Bep-
muHe C cropoHa CA paBHa 4. Ha karete BC B3dTa Touka D, mpuduém

V5
CD = 1. OxpyXHOCTb pajuyca —5 TIPOXOZIUT 4Yepe3 TOYKH C u D u Ka-
caetca B Touke C OKPY>XHOCTU, OIKMCAHHON OKoyo TpeyroiabHuka ABC.
Haiigute mwiomazap Tpeyronbauka ABC.
6. Ha cTopoHax npsMOYTOIBHOT'O TPEYToJIbHUKA C KaTeTaMu a U b mo-

CTPOEHHI KBaZIpaThl, JiexKalllie BHe TpeyronbHUKa. Haliziure miomazas Tpe-
VTOJBHUKA C BEPIIMHAMU B IIEHTPAX KBA/IPATOB.
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1. Ha croponax AB, BC u AC TpeyronbHuKa ABC, mioiazb KOTOPOro
paBHa 75, pacnonoxeHbl Touku M, N 1 K cooTBeTCTBEHHO. MI3BeCTHO, 4TO
M — cepepunHa AB, miowaap TpeyronbHuka BMN pasHa 15, a mwiomazb
TpeyronpbHuKa AMK paBHa 25. HatizuTe mwiomazs TpeyronbHuka CNK.

2. OKpYy>KHOCTB S C LIEeHTPOM B BeplIWHe IIPAMOI0 yIla IPAMOYTOJIbHO-
I'0 TPeyroJIbHUKA KaCaeTCsA OKPY>KHOCTH, BIIMCAHHOM B 3TOT TPeyTONbHUK.
Hatizute paguyc OKpy>KHOCTU S, eC/IM U3BECTHO, YTO KaTeThl TPEeyTrOMbHU-
Ka paBHHL 5 U 12.

3. KaTeThl MpsIMOYTOIBHOTO TPEYTOJIbHUKA PaBHH 3 u 4. HaliguTe 1wio-
maZlb TPEYroAbHUKA C BeplIIMHAMY B TOUYKAaX KacaHUA BIMCAHHON OKpYX-
HOCTH CO CTOPOHAMH TpeYyT'OJIbHUKA.

4. Yepes cepeirHy 60KOBOH CTOPOHBI PABHOOEIPEHHOTO TPEYTOIbHU-
Ka co cropoHamu 12, 18, 18 npoBezieHa npsamasi, pa3dbuBaromas Tpeyroib-
HUK Ha 4YacTH, IUIOIIAaJY KOTOPBIX OTHOCATCA Kak 1:2. Haiizure gnuny
OTpe3Ka 3TOY IMpsIMOM, 3aKI0YEHHOI'0 BHYTPU TPEYTONbHUKA.

5. Oxpy>xHOCTB ¢ LeHTpoM O, BniMcaHHadA B TpeyroibHUK ABC, KacaeT-
cd ero cTopoH AB 1 AC B Toukax M u N. OKpy>XKHOCTB C LJleHTpoM Q BIIHca-
Ha B TpeyronbHUK AMN. Haligute OQ, eciu AB=13, BC=15u AC =14.

6. BuccexkTpuCh BHYTPEHHUX YIVIOB TPeyTroIbHUKA IIPOAOIDKEHBI 10 Iie-
pecedeHus ¢ OIMCAaHHOM OKOJIO TPeyrolbHUKa OKPYKHOCTbIO. B pe3ysbra-
Te IIOIIapHOT'0 COeANHEHUA STHUX TOYeK IOIYYMWICA HOBBIM TPeyroJbHUK.
VI3BeCTHO, YTO YIJIbI MICXOAHOTO TPEyroabHUKa paBHbI 30°, 60° 1 90°, a ero
IUIomazb paBHa 2. HaliguTe miomazib HOBOr'O TpeyroabHUKA.
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1. Ha xaTtete BC npAMOyroabHOIo TpeyroibHrka ABC Kak Ha AyuaMerT-
pe IOCTPOEHA OKPYKHOCTb, IepeceKarolas r'urnorenysy AB B Touke D,
npuuyéM AD : BD =1: 3. BricoTa, onyieHHasd U3 BepurHbI C IPAMOTo yIja
Ha UIIOTeHy3y, paBHa 3. Halizute xartet BC.

2. [lnaroHayb paBHOOEIPEeHHOHN TpAlelny AeUT eé TYIIOH Yol IOIo-
snaM. MeHbIllee OCHOBaHUe Tpallellny paBHO 3, IepuMeTp paBeH 42. Haii-
JUTe IUIOaAb Tpalenyuu.

3. OKpyKHOCTU PagUycoB I M R KacaloTcs BHENTHUM 00pa3oM B TOU-
ke K. [Ipsimasi KacaeTcss 3TUX OKPYKHOCTEMN B PA3JTMYHBIX TOYKaxX A u B.
Haiizure mwiomazas Tpeyronbauka AKB.

4. HaliiuTe KOCHUHYyC yIJla IIPY OCHOBAaHUM pPaBHOOEAPEHHOTO Tpe-
VTOJIbHUKA, €CIM TOYKa IlepecedyeHUs ero BBICOT JIEXKUT Ha BIMCAHHOMN
B TPEYT'OJIBHUK OKPY>KHOCTH.

5. Touka M AeauT CpefHIOO JMHUIO TpeyroibHuka ABC, napaieib-
HyI0 cTOpoHe BC, Ha OTpe3KH, OAUH U3 KOTOPHIX B TPU pa3a JAJUHHEe Jpy-
roro. Touka N Taxxe AeauT CTOpoHy BC Ha OTpesKH, OAUH U3 KOTOPBIX
B TpU pasa JJUHHee Apyroro. B kakom oTHoueHuu npamad MN fenur
Iowmazb TpeyronbHuka ABC?

6. Ilmomags pomba ABCD paBHa 2. B TpeyrompHUK ABD BmomcaHa
OKDPY>KHOCTb, KOTOpas KacaeTcsa cTOPOHBI AB B Touke K. Yepe3 Touky K
mpoBeZieHa npsaMas KL, mapanienbHas guaroHanu AC pomba (Touxa L
JIeXKUT Ha cTopoHe BC). M3BecTHO, uTO IUIOmaAb TpeyroabHuka KLB

paBHa % Haiigute kocunyc yrina BAD.
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1. HatiznTe paguyc OKpYy>KHOCTH, KacaloLeNcs JBYX KOHIIEHTPUIECKUX
(MMeroUUX OAVH U TOT e I[eHTP) OKPYKHOCTeN paauycoB 3 u 5.

2. OKpy>XHOCTb, IOCTPOEeHHAs KaK Ha JuaMeTpe Ha MeHbIell 60KOBOM
CTOpOHE TPSAMOYTOJBHON Tpamnelnuuy, kacaeTcs 6osbIineii 60KOBOH CTOPO-
HBI, paBHOMU a. HaliiuTe cpeZiHIO0 JTUHUIO TPallelUHu.

3. Touka D genut ocHoBaHWe BC paBHOOGEAPEHHOI'O TPEYTOJbHUKA
ABC Ha 7Ba OTpe3Ka, OZMH U3 KOTOPBIX Ha 4 Gosbiie gpyroro. Haigure
paccToAHue MeXJy TOYKaMH, B KOTOPBIX BIIMCAaHHBIE OKDPY>KHOCTU Tpe-
yronbHUKOB ABD u ACD kacaroTca orpeska AD.

4. lvaro"anu AC 1 BD BIIMCAHHOT'O B OKPY>KHOCTB YeTHIPEXYTOIbHUKA
ABCD mepecekatoTca B Touke Q IOA HNpAMBIM yrioMm. ITpameie AB u CD
nepecekaroTcs B Touke P. M3BecTHO, yTo BC =5, AD =10, BQ = 3. Haii-
aute AP.

5. IIpamas, napasnnensHad ctopoHe AB TpeyronbHuka ABC, Kacaetca
ero BIMCAaHHOM OKpPYKHOCTU. OTpe30K 3TOM NpAMOM, 3aKII0UEHHEIN BHYT-
pu TpeyroibHUKA, paBeH 2,4. Haiigute cTopoHy AB, eciu U3BeCTHO, 4TO
nepumMmeTp TpeyroibHuka ABC pasen 20.

6. [lan paBHOOeIpeHHBIN TpeyTonbHUK ABC ¢ ocHoBaHUeM AC. OKpyK-
HOCTb paguyca R c nenTpoM B Touke O IpOXOAUT Yyepe3 TOUKU A U B u nie-
pecekaet npsaMyto BC B Touke M, oTnmyHoi oT B u C. Haligure paccTos-
HUe oT Touku O [0 I[eHTpa OKPYKHOCTHU, ONICAHHOU OKOJIO TPeyroabHU-
ka ACM.
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1. Jla# npsimoii yros ¢ BepiminHO#M D. OKpy:XKHOCTb KacaeTcst OfHOM ero
CTOpPOHHI B TouKe E 1 nepecekaeT BTOPYIO CTOPOHY B Toukax A u B (A ne-
KUT Mexay B u D). B okpykHOCTU nTpoBef€H AuameTp AC.

a) Jlokaxxure, 9T0 O0Tpe30K BC BABOe Gonbiiie oTpeska DE.

6) Hatizute paccrosinue oT Touku E g0 mpsamoit AC, eciu AD =2 u
AB=6.

2. OKpPYKHOCTbB € AuamMeTpoM AB nepecekaeTcsa ¢ OKPY>KHOCTBIO C I1eH-
TpoM B B Toukax M u N.

a) Jlokaxkxute, 4TO €CJU OKPY)KHOCTH paBHEI, TO JUaMeTp IEPBOMl U3
HUX, IPOXOAAMINIY Yepe3 TouKy N, ZeguT noronam xopay AM.

6) ITycTh pazuyc IEPBOI OKPYKHOCTH BJIBO€ OOJBIIE PaZiyca BTOPOM.
B xaxoMm OTHOIIEHWM JuaMeTp IepPBOM OKPY>KHOCTH, IIPOXOAALIMHN depe3
Touky N, genut xopay AM?

3. Ha ctopoHax AB u AC TpeyronbHuka ABC oTMedeHBl Touku C; U B,
cooTBeTCTBEHHO. OKasanock, uro BC; = CB; =BC.

a) Jokaxure, yro Touku B, C u cepeauHb! oTpe3koB BB, u CC; nexar
Ha OZIHOM OKPYKHOCTH.

6) Haiizure KocuHYyC yIiia Mexay npsameiMu BB, u CC,, ecmu BC =3,
AB=4, AC=5.

4. Ha kaTtete BC npAMOYroabHOToO TpeyroiabHuka ABC ¢ NpAMBIM yr-
JIOM I1py BeplrHe C IMOCTPOEH BHE TPeyrolbHUKa KkBaapaTr BCDE c LieH-
TpoMm O, CK — buccekTpuca TpeyroibHuka ABC.

a) Jokaxure, uro nmpsamas AO IPOXOAUT depe3 cepeAuHy oTpe3ka CK.

6) Ilycts mpsimast AO mepecekaer otrpe3ok BC B Touke N. Haiigure
wromaas TpeyroabHuka BKN, eciu AC =30 u BC=15.

5. Jlan TpeyronbHuk ABC co ctopoHamu AB=3, AC=5, BC=7. Ha
ero ctopoHe BC IOCTPOeH BHe TPeyroJibHUKa PAaBHOCTOPOHHUN TPEYTOlb-
HUK BCD.

a) JlokaxkuTe, YTO OKOJIO 4YeThIpéxyrombHUKa ABDC MOXHO oIucaTb
OKPY>XKHOCTb.

6) HaiizuTe paccTosiHUE OT LIEHTPa 3TON OKPYKHOCTHU J0 TOUKU IEpe-
cedeHUs AuaroHasel yeTelpéxyronbHuka ABDC.

6. OKpy>XHOCTb, BIIMCAaHHAA B TpeyroabHUK ABC, KacaeTcs cTopoH BC
1 AC B Toukax M u N COOTBETCTBEHHO, P 1 Q — cepeZjiHbl CTOPOH AB 1
AC cootBeTcTBeHHO. [Tpambie MN u PQ nepecekaroTca B Touke D.

a) JlokaskuTte, 4TO TpeyroabHUK DQN paBHOGEIPEHHBIH.

6) HatiguTe riomiaap Tpeyroibauka BPD, ecii AB=12u ZABC=30°.
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1. Touku M u N jexaT Ha CTOpOHaxX COOTBeTCTBeHHO AC u AB Tpe-
yronbHUKa ABC, npuuém AM :MC=1:2u AN:NB=3:2.

a) Jlokaxxute, yTo npsAmas CN MpOXOAUT yepes3 cepefiHy oTpe3ka BM.

6) Halizure paccTosiHME OT BEPUIMHEL A 0 TOUKU IlepecedeHus mpsi-
Mbix CN u BM, ecniu AB=AC =9, a CN — 6ucceKTpuca TpeyroibHUKa
ABC.

2. Ha kareTte BC NpAMOYTOJBHOrO TpeyroibHuka ABC ¢ NPAMBIM yT-
som C u ¢ yrioMm 30° mpu BepuiHe A BHE TPEYTOJbHUKA IIOCTPOEH POM6O
BCDE c yriom 120° ipu BepiuuHe E. [Tpsamas AE niepecekaet cTopoHy BC
B TOoukKe K.

a) Jokaxure, uto CK:KB=1:2.

6) IIpamas CD nepecekaet oTpe3ok AB B Touke M. Hatizure oTHOIIE-
Hue AM : MB.

3. [lan ocTpoyronbHbIHM TpeyroabHUK ABC. BuccekTpuca BHyTpeHHETO
yIJIa TIpU BepIlivHe B mepecekaeT GMCCEKTPUCY BHEITHETO YIvIa MPH Bep-
muHe C B Touke M, a GuUcceKTpuca BHYTPEHHEro yria mpu BepinHe C
nmepecekaeT OMCCEKTPUCY BHEIIHETO YIIa IPU BepIIvHe B B Touke N.

a) Jokaxwure, yto ZBMN = %ZACB.
6) Haiigure BM, ecin AB=AC=10, BC=12.

4. Bepunsl A, B u C pomba ABCD jexxaT Ha OKPYKHOCTH, a BEPIINHA
D —na xopge AE. JIlyu CD nepecekaeT OKPY>XHOCTb B TOUKe F.

a) Jlokaxxute, 94To D — LIEHTP OKPY>KHOCTH, BIIICAHHOU B TPEYTOIbHUK
BEF.

6) Haiizure AE, eciy pajuyc UCXOZHON OKPY)KHOCTH paBeH 41%, a

66mb1ras afuaroHanb AC pomba passHa 80.

5. OKpYy>KHOCTBb KacaeTcs CTOpPOHBI AB npaMoyronbHuka ABCD B To4-
ke M, nepecekaeT MeHbIIIyI0 CTOPOHY AD B Toukax P u Q (P J1eXuT Mexzay
A u Q), xacaerca ctopoHsl CD u mnepecekaeT oTpe3ok CM B Touke N,
mpuuém MQ L CM.

a) JokaxuTte, uto MN = MP.

6) Haiizute otpe3ok BN, ecmu AP =PQ =1.

6. a) JlokaskuTe, YTO JUArOHAIb ITPABUILHOTO MIATUYTOMbBHUKA Mapai-
JileJlbHa OZJHOM U3 ero CTOPOH.

6) Yto 6osbire: 0,3 WM KOCHHYC yIyia MeXAy AuaroHanbio CE mpa-
BWIbHOTO IiATUYyTONbHUKA ABCDE u ero croponoit AE? (OTBeT JomKeH
OBITH 0OOCHOBAH.)
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1. Oxpy>kHOCTH C IfeHTpamMu O, ¥ O, BHEITHUM 006pa30M KacaroTcs ApyT
Zpyra, a BHyTPeHHUM 006pa3oM — OKPY:KHOCTH ¢ IieHTpoM O.

a) JlokaxuTe, 4T0 mepuMeTp TpeyroapbHuka 0,00, BaBoe 6Gosblile pa-
Jryca TpeTbel OKpPY>KHOCTH.

6) Ilyctb A M1 B — TOYKH, B KOTOPBIX OKPY>KHOCTH C mieHTpamu O, u
O, KacawTcsa OKPY>KHOCTHU ¢ LleHTpoM O, a paguychbl OKPYKHOCTe! paBHEI
COOTBETCTBEHHO 1, 2 u 5. Haligure gnuHy oTpeska AB.

2. B tpeyronsHuke ABC nposenu BeicoTy BH. VI3 Touku H Ha CTOPOHBI
AB u BC onyctwiu nepnesauKkynsapsl HK u HM.

a) Jlokaxxure, 9To TpeyronbHUK MBK mozobeH TpeyroabHUKy ABC.

6) Haiigure oTHOIIEHWE, B KOTOPOM OTpe30K MK JeluT IUIomazb
TpeyronbHuka ABC, ecnu BH = 2, a pajuyc ONMCAaHHOM OKpPY:KHOCTU
TpeyronbHuka ABC paBeH 3.

3. B tpanenuiu ABCD Touka E — cepeguna ocHoBaHuA AD, Touka K —
cepenvHa 60k0BOI cTopoHB! AB. Otpesku CE u DK mepecekarTcs B TOY-
ke O.

a) Jlokaxkurte, yTo 4eThIpéxyroabHUK AKOE u TpeyroabHuk COD pas-
HOBEJIUKU.

6) HaiizuTe, KaKyIo 4acTh OT IUIOMIAY TPAIENH COCTABIIAET IUIOIAb
KaykZI0¥ 13 yKasaHHbIX duryp, eciu BC =3, AD =4.

4. ITBe OKPY>XHOCTH BITMCAHBI B OAVH YTOJ, MEPBas KacaeTcs OFZHOU
CTOPOHHI yIJIa B TOUKe A, BTOpas KacaeTcs Jpyroi CTOPOHHI B TOUKe B.

a) JIokaxuTe, ITO Ha OTpe3Ke AB OKPY>KHOCTH BBICEKAIOT PABHBIE XOP-
ZIBL

6) Haiizute KOCHHYC yIJIa, eCid OfHa U3 OKPYKHOCTel B 2 pa3a 60ib-
Ille ZIPYTOM U TpeTb OTpe3ka AB HaxXoAUTCS BHE JAHHBIX OKPY>KHOCTEH.

5. B BoIIyKIOM 4YeThIpéxyronbHuke ABCD wu3BecTHO, 4TOo AB = 7,
BC=24,CD=15, AD=20 u AC=25.

a) JlokaxxuTte, 4TO YeTHIPEXYTONbHUK ABCD BIMCaHHBIN.

6) HaiiguTe KOCHHYC yIyIa MEX/Y €ro JUaroHaIAMH.

6. B tpeyronmpHuke ABC mpoBezeHa 6uccexktpuca AM. [Ipamas, mpo-
XOZAIIasA Yepes BeplIMHy B nepneHJuKyIapHO AM, mepecekaeT CTOPOHY
AC B TOouke N; AB=6, BC=5, AC=09.

a) Jlokaxkure, 4yto brccekTpurca ymia C AequT oTpe3oK MN momonaM.

6) Ilycte P —Touka mepeceueHus OucceKTpuc TpeyroinbHuKa ABC.
Haiigute oTHoIteHue AP : PN.
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1. Ha runoTeny3e KL paBHOGEIPEHHOTO IPSMOYTOIBLHOTO TPEYTOIbHU-
ka KLM BHe TpeyronbHUKa nocrpoeH kBazpar KLPQ. [Ipamaa MP nepe-
cekaeT runoreHysy KL B Touke N.

a) Jlokaxkute, uto KN : NL=2:1.

6) IIpsmas, mpoxoAsIas yepe3 ToUuKy N neprneHAuKyasaspHo MP, nepe-
cekaet oTpe3ok QK B Touke R. Haiizute KR, eciu QK =1.

2. buccekTpuca yrina BAC nepecekaeT cTopoHy BC TpeyronbHuka ABC
B TOYKe K, a OKpY»XHOCTb, OIIMCAHHYIO OKOJIO HEr'O, — B TOYKe M.

a) Otpe3ok CK pasbuBaeT TpeyroibHUK ACM Ha JBa TPEyroJbHUKA.
JloKkaxxuTe, 9YTO OAVH U3 HUX N0Z00eH TpeyroabHuKy ACM.

6) Haiigute paguyc OKPY>KHOCTU, OIHCAHHON OKOJO TPEYTOJbHUKA
KMC, ecnu usBecTHO, YTo AC =4, BC=5, AB=6.

3. lar pom6 ABCD c oCTpBIM YIJIOM IIPY BepliuHe A. B Touke B rpose-
JileHa KacaTe/bHasA K OKPYXKHOCTH, OIIMCAaHHOM OKOJIO TpeyrojbHuka ABD.
JTa KacaTeJbHasA llepeceKaeT cTopoHy CD B Touke K.

a) JlokaxxkuTe, 4TO TpeYroibHUK BDK paBHOGEApPEHHBIH.

6) HatiguTe oTHOIIEHWE IUIOIIAAU TpeyroibHuKa BDK K Iwtomagu

pomba, ecsii U3BECTHO, YTO cOS £LBAD = %

4. OKpyxHOCTb ¢ LieHTpoM O, BIIMcaHHasA B Tpanenuwo ABCD, kacaerca
MeHbIlero ocHoBanuss BC B Touke N, a OOKOBOH CTOpPOHBI AB — B TOY-
ke M.

a) Jlokaxkure, uro MN || OA.

6) HaiiguTe 1wromas Tpeyroaburka BOC, eciu U3BeCTHO, 4To MA =
=25, MB=4u CD =>52.

5. K AByM paBHBIM HellepeCceKarINMCA OKPYKHOCTAM IIPOBEJEHEI IBe
mapajuiesibHble 0o0Inpe KacaTeiabHble. OKPY)XHOCTH KacaloTCs OJHOU U3
OTUX IPAMBIX B Toukax A U B. Yepe3 Touky C, jiexkallylo Ha OTpe3ke AB,
IIpOBEZIeHBl KacaTeJbHbIE K 3TUM OKPY:KHOCTAM, IIepeceKarolle BTOPYIO
npamyo B Toukax D n E.

a) Jlokaxxure, 4TO IepuMeTp TpeyroibHuka CDE BzaBoe 6oJblle pac-
CTOAHUA MEX/Y LIeHTPaMH OKPY>KHOCTEH.

6) Hatigute DE, eciii M3BECTHO, YTO PAZNyCHl OKPYKHOCTEH PaBHEI 6,
paccTosaHMe Mexy UX IeHTpaMu paBHo 20, a AC =8.

6. OziHa OKPY)KHOCTD BIIMCAaHA B IPIMOYTOJIbHYIO TPAIEIHIO, a BTOPas
KacaeTcs 60osbIIel GOKOBOUW CTOPOHBI U MPOAOIKEHUA OCHOBAHMMA.

a) JlokaxxuTe, YTO PACCTOSTHUE MEXKAY [EHTPaMU OKPY>KHOCTEM paBHO
6osbilieli 60KOBOM CTOPOHE TPATEIHH.
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6) Haiizure paccTosgHHe OT BEepUIMHBI IPAMOro yIia Tpalelyu [0
IIeHTpa BTOPOU OKPY>XHOCTH, €C/IM U3BECTHO, YTO TOUKa KacaHuA I1epBOH
OKPYKHOCTHU JeTUT OGOMbIIyI0 OOKOBYIO CTOPOHY Tpamlelyy Ha OTPe3KH,
paBHble 2 1 8.
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1. [TpotuBonONOXHBIE CTOPOHBI AD 1 BC uyeThIpéxyronbHuka ABCD
napajuiesnbHbl. Uepe3 BepuUIiuHb B 1 D mpoBeZieHBl MapasjieabHble Mps-
Mble, Ilepecekaronye guaroHasb AC B Toukax M ¥ N COOTBETCTBEHHO.
Oxasanochk, yTo AM =MN = NC.

a) Jlokaxure, uro ABCD — napasienorpaMm.

6) Haiizure oTHOILIEHWE IUIOMIAAN YETHIPEXYTONbHUKA BMDN K TUTO-
mazay napasienaorpaMmma ABCD.

2. B mapasutesorpaMm BIIMCAaHA OKPY>KHOCTb.

a) Jloka)kyTe, 4TO 3TOT I1apajuleslorpaMM — poMmo.

6) OKpy>KHOCTB, Kacaruasacs CTOPOHE poMba, equT eé Ha OTPEe3KH,
paBHble 4 u 1. HaiiuTe 1ionazb 4eTHIPEXYTOMbHUKA C BEPIIMHAMU B TOY-
KaX KacaHUfA OKPYKHOCTHU CO CTOPOHaMu pomba.

3. lnaronans AC paszbusaet Tpamenuto ABCD ¢ ocHoBaHusamu AD >
> BC Ha iBa TOJ0OHBIX TPEYTOJIbHUKA.

a) Jokaxure, yto ZABC = ZACD.

6) HaliguTe oTpe3oK, COeANHAIOINN CepeIJMHbI OCHOBAHUH TpaIlelnu,

ecjIu u3BecTHO, uTo BC =32, AD =50 u cos ZCAD = %

4. OKpy>XHOCTb ¢ LieHTpoM O, BIMcaHHasd B TpeyrojabHUK ABC, Kaca-
eTca ero ctopoH AB, AC u BC B Toukax C;, B; U A; COOTBETCTBEHHO.
[TycTh Q — TOUYKA IepecedeH s 3TOM OKPYKHOCTHU U GMCCEKTPUCH! yIJIa A,
JIexkalas BHyTpU TpeyroiabHuka AB,Cj.

a) Jokaxwure, yTo C;Q — buccekTpuca yria AC,B;.

6) Haiizute pacctosHue oT TOYKH O O IeHTPa OKPY’KHOCTH, BITKICAH-
HOI B TpeyroiabHuk AB,C;, eciu BC=15, AB=13, AC=14.

5. Otpesok, coeguHsAtomUi cepefuHbl M u N OCHOBaHUU COOTBET-
ctBeHHO BC u AD Tpameuuun ABCD, pa3buBaeT eé Ha JBe TpallelyH,
B Ka)X/IyI0 U3 KOTOPBIX MOXXHO BIIKCATh OKPY>KHOCTb.

a) Jlokaxkurte, uro Tpamneiusa ABCD paBHOOeApeHHas.

6) V3BeCTHO, UTO paZlyC 3TUX OKPY’KHOCTeH paBeH 2, a MeHbIlee OC-
HoBaHMe BC ucxozHol Tpaneluu paBHo 6. Haiiznte paauyc oKpy>KHOCTH,
Kacaroleiics 60KoBo# cTopoHBl AB, ocHoBaHusA AN Tpameunu ABMN n
BIIMICAHHOU B He€ OKPY)KHOCTH.

6. Ilatuyronbauk ABCDE BIucaH B OKPY:KHOCTb. /13 BepUInHEL A OITy-
LIeHbl nepneHauKkyaapel AF, AH, AP u AQ na npamsle DE, BE, CD u BC
COOTBETCTBEHHO.

a) Jokaxwure, uyto /FAH = /PAQ.

6) Hatigute AH, ecii AF =a, AP=bu AQ=c.



JuarHoctudeckas pa6ora 12

1. B Tpanenuto ABCD c¢ ocHoBanuaMu AD > BC MOXHO BIHMCaTh
OKDPY>KHOCTb. BrcceKkTpuchl ymioB Ipu BeplinHax B u C mnepecekaroT
ocHoBaHue AD B Toukax M u N COOTBETCTBEHHO.

a) JlokaxkxuTte, 4TO 4eThIPEXYronbHUK ABCN paBHOBENUK TPEYT'ONbHU-
Ky ABM.

6) Touka KacaHUs OKPYKHOCTHU, BITMCAHHOU B Tpanenuto ABCD, aenut
eé ocHoBanue BC B oTHommeHu 2 : 1, cauTas oT BepmuHsl B, ZABC =90°.
B xakoMm oTHowmeHuu npsamada CN geauT IVIoWajpb Tpanenuu?

2. Ha otpeske AB B3aTra Touka C. Ha orpeskax AB u BC kak Ha Aua-
MeTpax IOCTPOeHBl OKpY:KHOCTU. [IpsAMas, nmpoxozAmas depe3 TOUKy A,
KacaeTcs MeHbIIel OKPY>KHOCTH B Touke K, a mpaMasd, Ipoxojdias yepes
TOuKy C IepIeHAUKYIAPHO AB, epecekaeT OOIbIIYIO OKPY>KHOCTh B TOY-
ke M.

a) Jokaxurte, yto AM = AK.

6) IycTthb ya AK TiepecekaeT OGOJbBINYI0 OKPY:KHOCTh B Touke P. Haii-
aute BP, eciu AC=13 u BC=6.

3. uaroHans BD mapannenorpamma ABCD nepneHJUKyJIApHA CTO-
poHe AB, M — cepeaviHa cTopoHBl AD, pambele BM u CD nepecekarmTca
B Touke K. B Tpeyronsauku ABM u BCK BIUCaHBI OKPY>XKHOCTHU C LIEHTPA-
Mu O; 1 O, COOTBETCTBEHHO.

a) Jlokaxkwure, uro MO, || BD.

6) HatizuTe 1wromazps 4eThIpéXyroabHUKa BO;MO,, eciu AB=6 u
AD=10.

4. Jlana npaMoyronbHada Tpanenua ABCD ¢ ocHoBanuaMu BC u AD.
OKpyKHOCTB ¢ leHTpoM O, MOCTpOeHHas Ha Gosblieil cropoHe CD Kak
Ha JuaMeTpe, KacaeTcss OOKOBOIW CTOPOHHI AB B TOUKe P u BTOpOii pa3
repecekaeT ocHoBaHue AD B Touke H.

a) Jokaxurte, yro ZCDP = /HCP.

6) Haitgute otHomenue AH : DH, eciu ZADC =60°.

5. Ha cropone AB u auaronanu AC kBazpata ABCD OoTMe4eHBl TOYKU
M u N cooTBeTcTBeHHO, IpuiuéM AM : MB=1:4u AN:NC=3:2.

a) JlokaxkuTte, 9To TOUku A, M, N u D yiexxat Ha OJHOM OKPY>KHOCTH.

6) Haiizure paccTOsIHHE OT TOYKH Iepeceye s AnaroHajled 9eThIpéx-
yronbHUKa AMND po nipsamoit MN, eciu ctopoHa kBazpara pasHa 30.

6. YeTnlpéxyrompbHUK ABCD BnucaH B OKPY:KHOCTb, IIPUUYEM CTOPOHA
CD — puameTp 3TOl OKpy:kHOCTHU. IIpozsomkeHue nepneHAuKyasapa AH
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K AuaroHanu BD mepecekaeT cTopoHy CD B Touke E, a OKPY>KHOCTb — B
Touke F, npuuém H — cepeauHa AE.

a) JlokaxxuTe, 4To 4eThIpEXyronbHUK BCFE — napasuiesorpaMm.

6) HatiguTe mioniaZb 4eThIpEXyroabHUKa ABCD, eciv U3BECTHO, YTO
AB=5u AH =4.



IMpunoxenue 1. I36paHHble 3a71la4il TPEHUPOBOYHBIX
U 3K3aMeHallMOHHBIX paboT

1. Touka O — 1IeHTP OKPY>KHOCTH, OIMCAHHON OKOJIO OCTPOYI'OJIBHOTO
TpeyronbHuka ABC. Ha npogomkenuu orpeska AO 3a Touky O oTMedeHa
Touka K. M3BecTHO, yTo /BAC + ZAKC =90°.

a) JlokaxxuTte, 4TO 4eThIpExyronbHUK OBKC BIMCaHHBIN.

6) Hatizure paguyc OKpyKHOCTH, OTIICAHHOHN OKOJIO YeThIPEXYTONbHU-

ka OBKC, eciii M3BECTHO Tak¥Ke, 4TO cos ZBAC = % u BC=48.

PemieHue. a) O6o3nauum ZBAC =a (puc. 1). Torga
ZOKC = ZAKC = 90° — a.

[MTockonpky BOC — 1leHTpalbHBIA yT'oJl OKPYKHOCTH, OIKCAHHON OKOJIO
OCTpPOyTOJIbHOTO TpeyroiabHUKa ABC, a yron BAC BIMCaHHBIM, [OIy4aeM,
yTo /BOC = 2. VI3 paBHOGEeipEHHOT'O TpeyroabHUKa BOC HaX0AWM, 4TO
ZOBC=90° —qa.

V3 Touek B u K, nexamiux 1o ofHy CTOPOHy oT paMoii OC, oTpe3oK
OC BUJEH TIOZ OAHUM U TeM ke yrioM 90° — a. 3HauuT, Touku O, B, K u C
JIeXaT Ha OJHOM okpyxHocTU. CieZloBaTeNbHO, YeThIpéxyronbHUK OBKC
BIIMCAHHBIN.

Puc. 1

3 . 4
6) TIOCKONBbKY CcOSQ = 5, TONydaeM, 4To sina = ¢, a TaK Kak oc—
paAnyc OKPY>KHOCTH, ONMCAHHOW OKOJIO TpeyrosbHUKa ABC, 1o Teopeme
CHHYCOB HaxOAUM

ocC = =

~ 25in/BAC _ 2sina = 30.

BC 48 24
4
5
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[TycTh R — UCKOMBIN paZiiyc OMHUCAHHON OKPY>KHOCTH YeTBIPEXYTOMb-
Huka OBKC. [IpuMeHAA TeopeMy CUHYCOB K TpeyronbHuKy OCK, Haxo-

JUM, 4TO
oC ocC oC_ _ 30

~ 2sinZOKC — 2sin(90°—a) _ 2cosa 2.2
Omsem: 25.

= 25. <

2. OKOJIO OCTPOYT'OJIBHOI'O TpeyronbHuka ABC onrcaHa OKpPY>XHOCTB C
uentpoM O. Ha npozomkennu orpeska AO 3a Touky O oTMedeHa Touka K
Tak, uro ZBAC + ZAKC =90°.

a) Jokaxwure, yro ZOBK + ZOCK =180°.

6) Haiizure pagnyc OKpy>KHOCTH, OITMCAHHOMN OKOJIO YETHIPEXYTONbHU-

xa OBKC, eciu cos /BAC = % a BC=120.
Omsem: 84,5.

3. BricoTel BB; u CC; ocTpoyronbHoro tpeyroabHuka ABC nepeceka-
I0TCA B TOuKe H.

a) Jlokaxxkure, uto LZAHB; = ZACB.

6) Haiigure BC, eciu AH =21 u Z/BAC =30°.

PenreHue. a) BRIcOTH TpeyrolbHUKA llepeceKaroTcs B OZHOU ToY-
Ke, II0O3TOMY TOYKa H JIeXXUT Ha BBICOTE, MPOBEAEHHON U3 BEPIIUHBI A
(puc. 2). 3uauut, AH | CB, a Tak kak HB; | CA, nomy4aem, 4TO yIJIBI
AHB; u ACB paBHHI KaK OCTpbI€ yIJIbl C COOTBETCTBEHHO IepPIeHAUKYIIAP-
HBIMU CTOPOHAMHU.

C

Puc. 2

6) U3 Touek B; u C; oTpe3ok AH BUZEH MOJ MPSIMBIM yIJIOM, 3HAUUT,
3TH TOYKU JIeXKaT Ha OKPY>KHOCTHU ¢ AuaMmeTpoM AH. Ilo TeopeMe CHHYCOB

B,C, = AHsin ZB,AC, = 21sin30° = &1,
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TpeyrompHUK AB,C; mozobeH TpeyrombHuKy ABC c koaddurmeHTOM

cos ZBAC =co0s30° = @ CriemoBaTeNbHO,

_ BG, 2BC, 21
BC=szac= "3 — 37V <
Omeem: 74/ 3.

4. B ocTpoyronsHoM TpeyronbHuke ABC npoBenu BeicoTy BH. 13 ToU-
ku H Ha cTtopoHbl AB u BC omyctwiu neprneHaukyiaapsel HK u HM coot-
BETCTBEHHO.

a) Jlokaxkure, 4yTo TpeyroabHUK MBK mnogobeH TpeyronbHUKy ABC.

6) HaiiznTe oTHOILIEHUE IUIOMIAAM TpeyroabHUKa MBK K IUiomaau ye-
ThIpéxyronbHuka AKMC, ecniu BH = 2, a pazunyc OKpy>KHOCTH, OIIUCAHHOMN
OoKoJio TpeyronbHuka ABC, paBeH 4.

Omeem: 1:15.

5. Meguanst AA,, BB, u CC; TpeyronbHuka ABC mepeceKaroTcs B TOU-
ke M. Touku A,, B, u C, — cepesuHbl oTpeskoB MA, MB u MC cooTBeT-
CTBEHHO.

a) Jlokaxkute, 4TO ILIOWIaZAb IIeCTUyTroabHukKa A,B,C;A,B,C, BABOE
MeHbIIIe IUIOIaAu TpeyroabHuka ABC.

6) HaiizuTe cyMMy KBaZIpaTOB BCEX CTOPOH 3TOTO IIECTHUYTOJbHUKA,
ecJii U3BeCcTHO, 4To AB=4, BC=8 u AC=10.

PemeHue. a) O603HAYUM S 45 = S. Torza miomazsb KaxAoro us3
TPEYroJbHUKOB, HAa KOTOpBIE MeAWaHbl pa3bUBaIOT TpeyroabHUK ABC,

paBHa %S. 3ameTum, uro C; A, — MeauaHa TpeyroibHuka AC; M (puc. 3),

[IO3TOMY 1 11 1
Saamc, = ESAAMQ =3 gSAABc = ES-

AHaANOTUYHO /A OCTaJbHBIX MATU TPEYTONbHUKOB, COCTABJAIONINX IIIe-
CTUYroNbHUK A,B,C;A,B,C,. CiefoBaTelbHO, IUIOIIAAL 3TOrO IIECTU-

1 1
yroJbHUKA paBHa 6 - 125=735.

6) O6oznaunMm BC =a, AC =b, AB =c. [lo ¢opmyne ana KBagpaTa
MeIMaHbl HAXOAUM, YTO

AA? = F(2b* +2c* —a?), BB? = 3(2a%+2c*—b?),
CCf = %(Za2 +2b%—¢?).

MezauaHbl TpeyrolbHUKA AENATCA UX TOUYKOU IlepecedeHusA B OTHOLIEHUU
2:1, cuuTasa OT BEpUIVHEBI, [IO3TOMY

AM =2A7,, BM =2BB,, <M= 2ccC,.
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CropoHHl A,B; u A;B, — cpeanue JuHUMN TpeyroabHUKOB AMC u BMC,

nostomMy A,B; =A;B, = %CM,

AB% = AB2 = 2CM? =

1.4 _ 1.2 2 2
2 7 9CC1—36(2a +2b“ —¢?).

AHaJIOTUYHO
1 1
CAT = C1A] = 56(28° +2¢° = b?),  ByC} = B,C; = 3¢(2b* +2¢° —a®).

CJIEZ[OBaTeJIbHO, CyMMa KBaZpaTOB BCEX CTOPOH MIECTUYTI'OJIbHMKA paBHa

2A,B7+2C,A3+2B,C; =
= (202 +2b% — 2 +20% +2c2 —b? + 26> +2c2 —a?) =
=%8(3a2+3b2+3c2)=%(a2+b2+c2)=%(64+100+16)=L56m=30- <

Omsem: 30.

6. Meauanwl AA,, BB, u CC, Tpeyronbauka ABC nepecekaroTcs B TOU-
ke M. Touku A,, B, u C, — cepesuHbl oTpe3koB MA, MB u MC cooTBeT-
CTBEHHO.

a) [lokaxuTe, 4TO ILIOMIAAb IlleCTUyroabHUKa A,B,C;A,B,C, BABOE
MeHbIIIe IUIOIaAu TpeyroabHuka ABC.

6) HalizuTe cymMMy KBaZIpaTOB BCEX CTOPOH 3TOTO INECTHUYT'OTbHHUKA,
ecJii U3BeCcTHO, YTo AB=4, BC=7 u AC=8.

Omeem: 42—3

7. lBe OKPY>KHOCTH KacaroTcsl BHENTHUM obpa3oM B Touke K. [Ipsmas
AB kacaeTcsi IeEpBOU OKPY>KHOCTU B TOUKe A, a BTOpoil — B Touke B. Ilps-
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Mad BK mepecekaeT IIepBYIO OKPY»KHOCTb B Touke D, npsamaa AK mepece-
KaeT BTOPYIO OKPY>KHOCTb B Touke C.

a) Jokaxure, yro npAaMble AD u BC napaJjiiesbHBbL.

6) HatizuTe 1wromaaps TpeyronbHuka AKB, eciu U3BECTHO, YTO pajuy-
CBI OKPY’KHOCTE! paBHEL 4 U 1.

Pem e H ue. a) O603HAUNM LIEHTPHI OKpykHOCTeH O u O, COOTBET-
cTBeHHO (puc. 4). ITycTh ob6mias KacaTenbHasA, IPOBeAEHHAS K OKPY:KHO-
cTaM B Touke K, mepecekaeT AB B Touke M. Ilo cBOMCTBY KacaTelbHBIX,
MIpOBEIEHHBIX K OKPY>KHOCTU U3 ofHOM Touku, AM = KM u KM = BM.
TpeyronbHuk AKB, y KOTOPOro MeaHa paBHa II0JIOBUHE CTOPOHHI, K KO-
TOPO¥ OHA MPOBe/IeHa, TPSIMOYTOMbHBIN. BriricanHbIil yron AKD npsmon,
IIO3TOMY OH omupaeTcs Ha guamerp AD. 3Hauut, AD | AB. AHaIOTUYHO
BC 1 AB. CnepoBarenbHO, psiMbie AD v BC mapaJsuiesbHBI.

Puc. 4

6) IIycTh pasuychl OKpy:KHOCTe# ¢ 1eHTpamMul O; u O, paBHB 4 U 1
COOTBETCTBEHHO. JIMHUA IJeHTPOB KacaloIlUXcsd OKPY:KHOCTeH IIPOXOAUT
yepes TOYKY KacaHWUsA, I03TOMY

0102 = 01K+K02 =4+1=5.

Omnyctum nepneHAUKyAAp O,H 13 1ieHTpa BTOPOi OKPYKHOCTH Ha Jjia-
MeTp AD mepBoii. 13 mpsamoyronbHOro TpeyroabHuka O,HO; Haxoauwm,
YTO

0,H = /0,03 —0H* = /(1 + 42— (4-1)2 = \/25-9 = 4,
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a Tak kak ABO,H — NpAMOYTO/IbHUK, ITo1y4aeM, 4To AB = 0,H = 4. Toraa

Saasc = 3AB-BC=3-4-2=4.

Tpeyronpruku AKD u BKC 11006HBI, II03TOMY % = % =4. 3Ha4ur,
AK _4
C = 5 CrefoBarenbHo,
AK 4
Saaks = 2cSansc = 5 4= 3,2, <

Omsem: 3,2.

8. OkpyxHocTH ¢ neHTpamu O; U O, KacaloTcs BHEUTHUM 00pa3oM B
Touke C. K OKpy>XHOCTSM IIpoBeZieHa o01as BHEIIHAA KacareabHast AB (A
U B — TOYKU KacaHusd).

a) Jlokaxxute, 94TO TpeyroabHUK ABC IpAMOYTOIbHBIM.

6) Haiigute pazuycel OKpPY>KHOCTel, ecau uU3BecTHO, yTo AC =10 u
BC=24.

65 156

Omesem: 12> 5

9. B BuINYKJIOM 4YeThIpEXyronbHuke ABCD wusBecTHO, 4TO0 AB =7,
BC=24,CD=15, AD=20u AC=25.

a) Jlokaxxure, 94TO 4eTHIpEXYTONbHUK ABCD BIIHICaHHBIN.

6) HalizinTe KOCUHYC yIJIa MEX/Y €ro ANaroHaIAMHU.

Pem e H u e. a) [TocKobKY
AC?=252=72424>=AB>+BC?> u AC?*=252=1524202=CD?*+AD?,

TpeyronbHUKu ABC 1 ACD npAMOYTOJIbHEIE C IPAMBIMU YIVIaAMU IIPY Bep-
mmHax B u D (puc. 5). VI3 Touek B 1 D otpe3ok AC BUZIeH MO MPSIMBIM
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YIJIOM, 3HAYWT, 3T TOYKHU JIeXKAT Ha OKPYKHOCTU ¢ fuameTrpom AC. Cre-
JIOBaTEeIbHO, YeTBIPEXYTONbHUK ABCD BIIUCAHHBIN.

6) O6o3nauum ZCAD = a, LACB =y. Buucanusie yrist ADB u ACB
OTMPAIOTCS HAa OJHY U TY XKe Ayry, nostomy LADB = /ACB=y. U3 nps-
MOYTOJIbHBIX TpeyroJabHUKOB ACD u ABC HaxoguM, 4TO

cosa—ﬂ—@—i sinoz—g cos —Bc_24 sin =L
TACT 23T 5 r=ac ™ 25 =25
[Tycts guaronHanu AC u BD deTwipéxyronbHuka ABCD mnepeceKkaroTca
B Touke P. [To Teopeme 0 BHEIIHEM YIJIe TPeyTroAbHUKA

ZCPD = /PAD + ZADP = a+y,

CJIe[0OBaTENbHO,
_ _ sinasiny = 2.24_3.7 _3
cos ZCPD = cos(a+7v) = cosacosy —sinasiny = 535 535 —35 I
.3
Omeem: <

10. B BeIlykiIOM dYeTwlpéxyronbHuke ABCD wnsBecTHO, 4yTo AB = 2,
BC=21,CD=18, AD=11 u AC = +/445.

a) JlokaxxuTe, 4TO YeTHIPEXYTONbHUK ABCD BIMCaHHBIN.

6) HaiiguTe yron Mexzay ero AMaroHaIsMHU.

Omeem: arccos 39
: 89

11. Ha runoteny3y AB IIpAMOYT'OJIbHOI'O TpeyroabHuKa ABC OIyCTHIN
BeIcOTy CH. V3 Touku H Ha KaTeThl OIyCTWIU NeplneHauKkynapsl HK u HE.

a) Jokaxute, 4To TOUKU A, B, K u E jexxaT Ha OJHON OKPY>KHOCTU.

6) HatiznTe paguyc 3TO OKpyKHOCTH, ecii AB=12, CH =5.

P e e H u e. [lepablii cnocob. a) [IpeATIonoXuM A OIpeaenéHHOCTH,
yto Touka E nexur Ha katete BC, a Touka K —Ha karete AC (puc. 6).
O6o3uauuM ZBAC = a. Torza

/HKE = /ZHCE = /BAC = a,
/AKE = Z/AKH + ZHKE = 90° +a,
a tak kaKk ZABC =90° — a, mony4aem, 4To
/AKE + ZABE = ZAKE + ZABC =90°+ a+90° —a = 180°.

3HauuT, 4YeThIpExyronbHUK ABEK BrucaHHbIM. Cle0BaTENIbHO, TOUYKHU A,

B, K u E nexart Ha OZHOM OKPYXHOCTH, YTO U TpebOBaIOCh JOKA3aTh.
6) O6o3unaunm BC =a, AC=b, AB=c, CH=h. Torga sina = %.
IMockonbky ZCEK = ZCHK = a, IpsIMOYTOJIbHBIN TpeyronbHuK ECK

moZ06eH IPSIMOYTOIbHOMY TPeYTOMbHUKY ACB 1o AByM yriam. IloaTomy
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A
a
H
K¥Xa
a ul
C E B
Puc. 6
CK KE
BC — Ap & TaK Kak CKHE — npaMoyronbHUK, uMeeMm KE = CH, 3Ha4wuT,

_ KE-BC _ CH-BC _ ah
CK=""28 = a8 =

c’
212 h2+ 2
BK = /eKk?+BC? = \| L o2 = 2

[Tycts R — paguyc OKpPY>XXHOCTU, OIIMCAaHHOM OKOJIO YeThIpEXYTOIbHUKA
ABEK. 1o TeopeMe CUHYCOB U3 TpeyroibHuKa ABK Haxozum, 4To

1/ 2 C2
. BK _—a hCJr _\/h2+c2_\/52+122_13
T 2sinZBAK T 2.2 2 2 2" <

Bmopoti cnocob. 6) Ilyctb P, Q u M — cepeAyHBI CTOPOH COOTBET-
ctBeHHOo AK, BE u AB d4etwpipéxyronpHuka ABEK (puc. 7). Llentp O

A
P\ 0
M

k¥ H
N
—\\
C E Q B

Puc. 7
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OKPYXKHOCTU pazuyca R, ommcaHHOU okoso yeThIpéxyronbHuka ABEK,
€CTb TOYKA IIepeceueHUs CepeIMHHBIX II€PIIeHAUKYJIAPOB K CTOpoHaM AK,
BE u AB 3TOT0 4eTHIpEXYTOJIbHUKA.

IIycte L 1 N — Touyku nepecedeHus oTpe3koB OP u OQ ¢ rAIOTEHY-
3011 AB. Torga PL u QN — cpeanue nuHum TpeyronbHukoB AKH v BEH,
3HauuT, L u N — cepesunbl oTpe3koB AH u BH. Iloatomy

LN = LH+HN = %AH+%BH= %AB — 6.

CrnieoBaTe/NbHO, TPSMOYTOMBHBEIN TpeyrolbHUK NLO mozobeH mpsMo-

yroJbHOMY TpeyronbHUKYy ABC ¢ koadduirieHTOM % Toraa BeicoTa OM
TpeyrosibHruKa NLO BABoe MeHblle BBICOTBI CH TpeyrosbHuka ABC,

T.e. OM = g
W3 npAaMoyrosbHOro TpeyronbHuka AOM HaxXxo4uM, YTO

R=VAM2+oM?2 = [36+2 =2, <

Omeem: 1—23

12. Ha runoteHy3y AB npAMOYTrOIbHOrO TpeyroibHuKa ABC OIyCTUIN

BeIcOTy CH. V13 Touku H Ha KaTeTsl OIyCTWIU NeplneHauKkynapsl HK u HE.
a) Joxkaxure, 4To TOUKU A, B, K u E jexxaT Ha OJHON OKPY>KHOCTU.
6) HatizuTe paguyc 3TOM OKpyKHOCTH, eciu AB=24, CH=7.

Omsem: 2?5

13. Ha puaronanu napasuiejsorpamMMa B3sUIM TOYKY, OTIMYHYIO OT eé
cepesuHBl. /13 He€ Ha Bce CTOPOHHI NapajienorpamMma (WiM UX MPOJOI-
JKeHUA) OIYCTWIU ITepIIeHUKY/IAPHL.

a) JlokakuTe, YTO YeTHIPEXYTONbHUK, OOpa30BaHHBEI OCHOBAHUSIMU
3TUX [IepIIeHUKYJIAPOB, ABJAeTCA Tpalelnuel.

6) HaiiguTe miomap MosydeHHOH Tparenuy, eIy IUIOIaAb mapajuie-
JorpaMma paBHa 16, a olMH U3 ero yIJIoB paBeH 60°.

P e m1 e H u e. [Tepsslii cnocob. a) BospMéM Ha suaroHanu AC mapasuie-
sorpamma ABCD Touky O, OTIIMYHYIO OT cepeAuHbl AC, ¥ IPOBeAEM yepe3
Heé nepneHAuKynApsl NL u KM k cTopoHaM Iapajienorpamma (puc. 8).
[psamoyronbHele TpeyronbHUKU CKO 1 AMO nogo6HeL. TOYHO Tak e I0-
Z06HE! TpeyronbHuku CNO 1 ALO. Vimeem OK : OM =0C :OA=0ON :OL.
Otcropa cieayet mogobue TpeyrombHUKOB ONK u OLM. Torza HakpecT
snexxamye yriisl OML u OKN paBHBL, a noatoMy npsamble NK u ML napai-
nenpHBL. Ciie0BaTeNbHO, YeTBIPEXYronbHUK KLMN — mapajienorpaMm
WU Tparmelus.
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Puc. 8

JokaxeMm, uro 310 Tpanenud. Eciu KLMN — napajuienorpamm, TO
ON =OL. B satom cinydae OC = OA, T.e. O — cepeguHa AC. IIpotusope-
yre. 3HauuT, KLMN — Tpanenus.

6) [ycThb mwIoIaAb apajulesiorpaMMa paBHa S, a ero OCTpPHIH yToi pa-
BeH a. Yron Mexay guaroHanaMu NL u KM tpanenyu KLMN paBeH yriy
MEeX/Y MepleHJUKYIAPHEIMU JUuaroHanaM npaMmeiMu BC u CD, T. e. 3TOT
yroz paseH a. [TosToMy IUIoIaAb Tpanelnuu paBHa

_1 s S S-AD-ABsin’a __ Ssin’a
—NL KMsina = 5 AB AD sina = 5AD - AB = 5 -

lMozacrapnas a=60° u S =16, moryyaeM, YTO IJIOMIAAb TPANEUH PaBHA
16sin>60° _ 16-3
2 8
Bmopoti cnocob. a) VI3 Touek M u L oTpe3ok AO BUJEH MOJ IPIMBIM
yrioM (puc. 9), 3HaUUT, 3T TOYKU JieXKaT Ha OKPYKHOCTU C JUaMeTPOM
OA. BircaHHBIE B 3Ty OKPY>KHOCTb yIibl LMO u LAO onuparoTca Ha OLHY
U TY JKe AyTy, mo3tomy £LMO = ZLAO.

= 6. <

M
D N C
(0
K
A L B

Puc. 9
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AnajsiorudHo gokaxem, yro ZNCO = Z/NKO, a tak xkak ZNCO = ZLAO,
mosy4daeM, uto ZNKO = ZLMO. CnenoBatenbto, NK || ML.

Ecmu KLMN — napasnenorpaMM, To ON = OL u OC = OA, 3Hauwur,
O —cepeauna AC. Ilpotusopeuune. CiegoBarenbHo, KLMN — Tpare-
1us. <

Omeem: 6.

14. 13 Touku M, nexaileil Ha fuaroHanau napasuienorpamma ABCD,
omycTwiu neprneHaukynapel MK, MP, ML u MQ Ha ctopoHsl AB, BC, CD
1 AD (win Ux IpOZAO/DKEeHUA) COOTBETCTBEHHO.

a) Joxaxure, uto TpeyronbHUKU KMP 1 LMQ paBHOBEIUKU.

6) HatiguTe tuiomazap mapauiesorpaMMa, eCii OJWH U3 ero yIJioB pa-
BeH 30°, a wiomazns yeTelpéxyronbHruka KPLQ paBHa 5.

Omeem: 40.

15. K AaByM paBHBIM HelepeceKalolIUMCH OKPY>KHOCTAM IPOBEZEHBI
[iBe TapajulesibHble obmTye KacaTeabHble. OKPY>KHOCTH KacaloTcs OZHOU
U3 3TUX IIPAMBIX B TOUKax A U B. Yepe3 Touky C, jexKalllyto Ha OTpe3Ke AB,
IIpOBeZIeHBl KacaTeJbHbIE K 3TUM OKPY:KHOCTAM, IIepeceKarolle BTOPYIO
mpsAMyto B Toukax D u E, npuuéMm orpe3ku CA u CD kacaiooTca OJHOU
OKPY>KHOCTH, a oTpe3ku CB u CE — apyroii.

a) Jlokaxkure, 4TO MepUMeTp TpeyroibHUKa CDE BABOe Ooiblie pac-
CTOAHUA MEX/Y lIeHTpaMU OKPY>KHOCTEH.

6) Haiigute DE, ec/ii U3BECTHO, YTO PAAMNYChl OKPYKHOCTEN PaBHHI 6,
paccTosaHMe MeXAy UX IeHTpaMu paBHO 20, a AC =8.

PemeHnue. a) Ilycte O; u O, — LIeHTPHI OKPYKHOCTEN paguyca R;
KacaTesbHasd, IpoBeJEéHHaA U3 Touku C K OKPY:KHOCTU C IleHTpoM O;, U
Jayd CO; nepecekaroT BTOPYIO IPAMYIO B TOUYKax D 1 D; COOTBETCTBEHHO

A C B
I N
‘
E

Puc. 10

(puc. 10); kacaTenbHas, IpoBeZéHHAaA U3 TOUYKU C K OKPY>KHOCTHU C I[eH-
TpoM O,, u 1y4 CO, mepecekaroT BTOPYIO IPAMYIO B Toukax E u E; cooT-
BETCTBEHHO.
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LIeHTp OKPY’KHOCTH, BIIMICAHHOH B yTOJI, JIEXXUT Ha ero 6ucceKTpuce,
noatromy £DCD, = LACD; = ZCD,D, Tpeyronbauk CDD; paBHOGezApeH-
HbIM, CD = DD, . Aranoruuso CE =EE,. CiefoBarenbHO, nepuMetp P Tpe-
yronbHUKa CDE paBeH cyMMe JJIMH oTpe3KoB DD, DE u EE;, T.e. P=D- E;.

Kpowme Toro, 6uccexkrprca DO, paBHOGeApeHHOT0 TpeyronbHrka CDD,
SIBJIAETCSA ero MefnaHou, 3Hauut, O, — cepefuna CD;. AHanoruyHo O, —
cepeauHa CE;, 3Hauut, 0,0, — cpefHAA JNUHUA TpeyroibHuka CD.E;.
CnenoBarensHo, P=D;E; =200, 94T0 U Tpe60BaIOCh OKA3aTh.

6) IIycTh OKPY:KHOCTH C IleHTpoM O, KacaeTcs oTpe3ka CD B Touke K,
a npamoit DE — B Touke M; OKPY>XHOCTb ¢ LleHTpoM O, KacaeTcs OTpes-
ka CE B Touke L, a mpsimoii DE — B Touke N. Torma O,K — BeIcOTa TIps-
MOYTOJIBHOrO TpeyroiabHuka CO;D, mpoBeA€HHAasA U3 BEPLIVHBI IIPAMOIO
yIyia, o3ToMy

_prk=2K _R _36_9
DM=DK="cr =ac=%s ~ 2
a TakK KakK
CL=CB=AB—AC=20—-8=12,
a”HasIornyHo noiny4yaeM EN = EL = ?—g = 3. [lockoneky ABNM — nipamMo-
yronbHUK, MN = AB =20, ciiefoBaTelbHO,
DE=MN-DM-EN=AB-DM—EN =20-3-3=2. 4

Omsem: 12,5.

16. K aByM HenepeceKarouUMCcs OKPYKHOCTSIM PaBHBIX PaJliyCcoB IIPO-
BeJIeHH! /IBe ITapaJIlesibHble obIre KacaTreabHble. OKPYXKHOCTH KacalTCs
OJHOM M3 3TUX IPAMBIX B Toukax A U B. Yepe3 Touky C, jexamyio Ha
oTpe3ke AB, IpoBeZleHBI KacaTeIbHbIE K 3TUM OKPYKHOCTAM, IIepeceKaro-
I1e BTOPYIO NpAMYto B Toukax D u E, mpuuém otpesku CA u CD kacarorcs
OHOM OKpY>KHOCTH, a oTpe3ku CB u CE — gpyroil.

a) Jlokaxure, 4TO IepuMeTp TpeyroibHuKa CDE BaBoe 6oJblle pac-
CTOAHUA MEX/Y LIeHTPaMU OKPY>KHOCTEH.

6) Haiigute DE, eciu paguychl OKPY>KHOCTell paBHBI 5, pacCTOsSHUE
MeX/y UX LieHTpaMu paBHO 18, a AC=8.

Omeem: 12,375.

17. B Tpeyronbuuke ABC npoBezieHa 6uccektpuca AM. IIpsMas, mpo-
XOZAIasa 4epe3 BepIINHY B nepneHaukynsapHo AM, mepecekaeT CTOpO-
Hy AC B Touke N; AB=6, BC=5, AC=9.

a) Jokaxure, 9yTo 6uccekTpHca yria C AeauT oTpe3ok MN momonaM.

6) Ilyctb P — Touka mepecedeHus GucceKTpuc TpeyronbHuKa ABC.
Haiigute oTHoIteHue AP : PN.
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PemeH ue. a) [To TeopeMe 0 GUCCEKTPUCE TPEYTOMbHUKA

BM _ AB _ 6 _ 2
MC  AC ™~ 9 3
a Tak kak BC =5, nomyyaem, yto BM =2 u CM =3 (puc. 11).
B TpeyrompHuke BAN OuccekTpuca ymia BAN mnepneHAVKY/SIpHA
cTopoHe BN, 3HAUYUT, 3TOT TPEYTOJbHUK paBHOOeApeHHBIH. [loaTOoMy

AN=AB=6,a
CN =AC—AN =9-6=3=CM.

B paBHOOeapeHHOM TpeyrombHuKe CMN 6rcceKTpurca, MpoBeAEHHAA
13 BepuIMHEI C, SBJSIETCSI MeJIUAHOMN, C/leIoBAaTeNbHO, OHA JAeJTUT OCHOBA-
Hue MN nomnonam.

6) CP — buccekTpuca TpeyroibHuka ACM, mo3ToMy

AP _AC _9 _,
PM — CM ™~ 3 7
[Tpsimass CP — cepeAUHHBIN TNepHeHAUKYNAp K oTpe3ky MN, mostoMmy
PN =PM. CnenoBaTenabHO,
AP _ AP _ o <
PN — PM ~

Omsem: 3.

18. BuccekTtpuca yria A TpeyronbHuka ABC nepecekaeT cTopoHy BC B
Touke K, a OKpY>KHOCTb, OIIMCAHHYIO OKOJIO TpeyroabHuka ABC, — B TOY-
ke M.

a) Jlokaxurte, 4TO TpeyronbHUK BMC paBHOGEIpEHHHIH.

6) HaliguTe paguyc OKpPY>KHOCTH, OIIHMCAHHON OKOJIO TPEyTOJbHHKA
KMC, ecnu usBecTHO, yTo AC=4, BC=5, AB=6.

PenreHue. a) Buucannsie yrisl BAM 1 BCM onupaloTcs Ha OZHY
U Ty XKe Ayry, mostomy ZBCM = ZBAM (pwuc. 12). Ananornyno ZCBM =
=/CAM, a tak kak ZBAM = ZCAM, nony4aem, uro ZBCM = ZCBM. Cre-
JIOBATeJIbHO, TPEYroabHUK BCM paBHOOEpEHHBIMN.

6) Ilo TeopeMe 0 OHCCEKTpPUCE TPEYTOIbHUKA

BK _AB _6_3
CK ~ AC 4 2°
a Tak kak BK + CK =BC =5, nony4yaem, yTo BK =3 u CK =2.
O6o3nauum ZABC = 3. Bnucannsle yrisl AMC u ABC omupatoTes Ha

OJHY U Ty e AYyTY, I03TOMY

/KMC = LZAMC = ZABC = B.
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Puc. 12

[To Teopeme KOCUHYCOB

cosff = AB>+BC*—AC> _ 36+25-16 _ 3
~— 7 2AB-BC 265 4
V7

3Hauwur, sin f§ = 7

[Iycte R— paZiuiyc OKpPY:KHOCTH, OIMCAHHOUW OKOJIO TpeyroJbHUKa
KMC. Tlo TeopeMe CUHYCOB

_ CK _ 2 4
T 2sinZKMC T 2sinff T /7"

Omeem: i.

V7

19. buccekTpuca yrna A TpeyronbHuka ABC nepecekaeT cTopoHy BC B
Touke K, a OKPY»XHOCTb, OIIMCAHHYIO OKOJIO TpeyroabHuka ABC, — B TOY-
ke M.

a) Jlokaxxure, 94TO TpeyroabHUK BMC paBHOOGEApEHHBIH.

6) HatizmTe paZuyc OKPYKHOCTH, OIHMCAHHOM OKOJIO TPEeyrOoJbHUKA
KMC, ecnu usBectHo, yTo AC=10, BC=11 u AB=12.

2039
39 -

20. /IBe OKPY:KHOCTH KAacaloTCsl BHYTPEHHUM 00pa3oM B TOYKe A,
IpUYéM MeHbBIas MPOXOAUT Yepe3 LeHTp Gonbuieil. Xopaa BC 6onbuieit
OKPY’KHOCTH KacaeTcs MeHbleli B Touke P. Xopzasl AB u AC niepeceKaroT
MEHBIIYIO OKPYKHOCTb B TouKax K u M.

a) Joxaxwure, uro KM || BC.

6) IlycTtb L — Touka mepeceveHus: otpe3koB KM u AP. Haiigute AL,
ecu paguyc 6osbinel okpyxkHOCTH paBeH 10, a BC=16.

Omsem:
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PemeH u e.a) [Iyctb O — 11eHTp 6OJIbIIEH OKPY>KHOCTH. JIMHUSA IEH-
TPOB KacaloluXxcs OKPY>KHOCTeH IIPOXOAUT Yepe3 TOUKY KacaHusd, II03TO-
My OA — fraMeTp MeHblel OKpy:kHOCTHU (puc. 13).

ITyctb x0pAsl AB 1 AC miepecekaroT MEHBIIYIO OKPY>KHOCTb B TOUKax K
1 M cooTBeTCTBEHHO. Touka K JIeKUT Ha OKPY>KHOCTHU ¢ guaMeTpoM OA,
3HaumnT, ZAKO =90°, a Tak Kak NeplIeHuKyIAp, OIyLeHHBIN U3 [eHTpa
OKDPY>KHOCTU Ha XOpAY, AeauT eé nonosnaM, To K — cepeaunHa AB. Anaio-
ruyHo M — cepeauHa AC, mostoMy KM — cpeAHAA JIVHUA TPEYTrOJIbHUKA
ABC. CrnepoBaresnbHo, KM || BC.

Puc. 13

6) Omyctum nepneHaukyasip OH Ha xopay BC. Torga H — cepeauHa
BC. 13 npaMoyronabHoro tpeyroabHuka OHB HaxoguMm, 4To

OH = v/ OB%—BH? = /100 — 64 = 6.

[Tycts Q — 1IeHTp MeHbIlleti okpykHocTH. Torga QP || OH. OmycTum
neprieHAUKYAAP QF U3 leHTpa MeHbIleil okpyxHocTH Ha OH. Torza

OF=0H-FH=0H-QP=6-5=1,
PH? = QF? = Q0% — OF? = 25— 1 = 24,
OP? = OH?+PH? = 36 +24 = 60,

a Tak Kak ZAPO =90°, To U3 IpAMOYTONbHOrO TpeyronbHuKa APO Haxo-
[UM, 49TO

AP = 1/ 0A2 — 0P2 = /100 — 60 = 2v/10.
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Otpesok KM — cpegHaAa nuHUA TpeyroibHuka ABC, nostomy L — cepe-
muHa AP. CnenoBaTesbHO,
AL = AP = V0. <
Omeem: v/ 10.

21. /IBe OKpYXHOCTHM KacaloTCs BHYTPEHHHM o6pa3oM B Touke K,
MPUYEM MeHbINas MPOXOAUT Yepe3 eHTp Oonbmied. Xopaa MN 6ombleit
OKPY>KHOCTHU KacaeTcs MeHblIeil B Touke C. Xopzasl KM u KN nepecekaroT
MEHBIIIYIO OKPY>KHOCTb B TOYKax A U B COOTBETCTBEHHO, a oTpe3ku KC u
AB niepecekaroTca B TOUKe L.

a) Jokaxure, yto CN : CM =LB:LA.

6) Hatizute MN, eciu LB: LA =2:3, a paguyc Majoil OKPY>KHOCTHU
paBeH v/23.

Omeem: %

22. Touka B nexut Ha oTpeske AC. IIpsamad, poxozaiias 4epes To4u-
Ky A, KacaeTcs OKPY>KHOCTU C guameTpoM BC B Touke M U IlepeceKkaeT
OKDPY>KHOCTH ¢ auamMeTpoM AB B Touke K. [Tpogomxkenue orpeska MB ne-
pecekaeT OKpy>KHOCTb € AuaMeTpoM AB B Touke D.

a) Jlokaxkure, uro AD || MC.

6) Haiizute miomiazb Tpeyroibauka DBC, eciui AK =3 u MK =12.

PemeHue. a) Touku M u D siexxaT Ha OKPY>KHOCTSIX C AaMeTpaMu
BC u AB cOOTBeTCTBEHHO, oaToMy /BMC = ZBDA = 90°. Ilpamble AD
U1 MC nepneHAUKYIAPHLL OZHON U TOU e npAMoil MD, ciezoBaTesbHO,
AD || MC (puc. 14).

Puc. 14
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6) [Tyctb O — LIeHTP OKPY’KHOCTH ¢ AnameTpoM BC. Torza OM 1L AM,
a Tak kak BK 1. AM, To OM || BK. O6o3nauum BK = x. Tpeyronbuuk AMO
mozo6eH TpeyronbHUKy AKB ¢ koapdunrerTom 5, moatomy OB=0M =5x.

OnyctuMm neprneHAuKynap BP u3 Touku B Ha npamyo OM. Tak Kak
4eThIpEXyTONbHUK BKMP — npsAMOYTOIbHUK, TO

BP =KM =12, OP =OM —MP = OM —BK = 5x—x = 4x.

TTo Teopeme [Tudaropa OB = BP% + OP?, unu 25x2? = 144+ 16x2. Otcroaa
Haxoaum x =4.
T[Mockonbky AD || MC, To

Sapsc = Sampc — Samec = Samac — Samsc = SaaBum-

3HauuT, TpeyronbHUk DBC u ABM paBHOBeuKU. Cie0BaTeNbHO,

SADBCZSAABM=%AM'BK=%‘153(:%'15‘4:30. <
Omeem: 30.

23. Ha oTtpeske AC B3aTa Touka B. IToCTpOeHEI ABE€ OKPYKHOCTU: W1
¢ suaMeTpoM AB u w, ¢ auameTrpoM BC. IIpsamas, npoxozaAias yepes To4-
Ky A, KacaeTcs OKPY»KHOCTU w, B Touke M U IlepecekaeT w; B TOUKe K,
OTJINYHOU OT A. D — TouKa nepecedeHUsA NpAMoi MB 1 OKPYKHOCTH 1,
omInM4yHada ot B.

a) Joxkaxwute, yto CM || AD.

6) HatiauTe mwiomaas Tpeyronbauka DBC, ecmu AK =5 u KM =25.

Omeem: ﬂ.

V11

24. Touka M neXUT Ha cTOPOHe BC BBINYKJIOrO YETHLIPEXYTONbHUKA
ABCD, npnuém B u C — BepIIUHBI paBHOOEAPEHHBIX TPEYTOJIBHUKOB C OC-
HOBaHUAMU AM u DM COOTBETCTBEHHO, a IpsaMble AM u MD nepreHzau-
KYJSPHBI.

a) JlJoka)kute, 4TO GMCCEKTPHUCH YIJIOB IpU BepIInHax B u C YeTHIPEX-
yroiabHUKa ABCD mnepecekaroTcsa Ha cTopoHe AD.

6) Ilycte N — TOYKa IepecevyeHUs 3TUX Ouccektpuc. Haiiaure tuio-
mazAb 4eTblpéxyronbHuka ABCD, eciu U3BeCcTHO, 4To MB: MC=1:3, a
IIJIOLA/b YeTHIPEXYTONbHUKA, CTOPOHBI KOTOPOT'O JIeXKaT Ha NpAMBIX AM,
DM, BN u CN, pasHa 18.

Pemenwue. a) [lyctb K—cepeauna orpeska AM. TpeyronbHUK
AMB paBHOOeIpEHHBIH, TIO3TOMY OTPe30K BK sB/IfeTCsA B HEM MeANaHOM,
6uccekTpucoit 1 BeicoTor (puc. 15). IMockonbky npsamele DM u AM miep-
NeHAUKYIAPHBI, IpaAMasa KB coZepXUT CPefHIOI JIMHUIO TPEYroIbHUKA
AMD, TO eCTb IPOXOAWUT 4Yepe3 CepeAuHy CTOPOHBI AD. AHaJOrM4YHO
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6uccektpuca ymia MCD Toxke IPOXOJUT 4Yepe3 CepefrHy CTOPOHBI AD.
CnezoBaTenbHO, 6ucceKTpUCH yIioB B u C 4eTrbipéxyronbHuka ABCD
repecekaroTcsa Ha cTopoHe AD.

D . C

Puc. 15

6) Iyctb npsambie AM u BN nepecekatorcs B Touke K, a mpsambie DM
u CN —B touke L. Torza 4eThIpéxyroabHUK KMLN — IpAMOYTOJbHUK.
[Inomazp TpeyronpHuka AMB paBHa
Sansw =BK-KM = SML. NK-KM = 15,3, = 6.
AHAJIOTUYHO S Apcyr = 54. Ilnowmazas Tpeyroasuuka DMA paBHa

Sapma = %AM'DM =2KM -LM = 2Sipn = 36.
Torma
Sascp = Sapmat+ Saams T Sapuc = 36+ 6+54 = 96. <

Omsem: 96.

25. Touka M nexxuT Ha cTOpoHe BC BBIIYKJIOTO YeTBIpEXYTOJbHUKA
ABCD, npuuém B u C — BepIIUHBI paBHOOEAPEHHBIX TPEYTOJIBHUKOB C OC-
HoBaHuaMu AM u DM cooTBeTcTBeHHO, a MA 1 MD.

a) Jlokaxxure, 4yTO YeTHIPEXYTONbHUK ABCD — Tpanenusa Wwiu napa-
JIeJIOTpaMM.

6) HatiguTe mromags TpeyroabHuka AMD, ecii BM : MC=1:2, a
IIouaAb yeTepéxyronbHruka ABCD paBHa 36.

Omeem: 16.

26. Jluaronanu AC u BD uyerbipéxyrombHuka ABCD, BOucaHHOTO B
OKPY>KHOCTb, ITlepecekaloTcs B Touke P, nmpudém BC =CD.
a) Jokaxure, yto AB: BC=AP:PD.
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6) Hatizute mwromans Tpeyroibauka COD, rae O — IEHTP OKPY>KHO-
CTH, BIMCAHHOH B TPeyroibHUK ABD, eciu JOIOTHUTENbHO HU3BECTHO,
yTOo BD — iamMeTp ONMCaHHOM OKOJIO YeThIpEXyrosbHUKa ABCD OKpyX-
HocTu, AB=5, a BC=5+2.

PemeHue. a) Buucauusie ymisl BAC u DAC onmpatoTcs Ha pas-
HbIe XOpZbl, I03TOMY OHU paBHEI (puc. 16). Brincannslie yrisl ADB u ACB
OTMPAIOTCA HA OJHY U Ty Xe AyTy, modtomy LADP = /ADB = /ACB. 3Ha-
YuT, TpeyroabHuKu ADP 1 ACB nozo6HSbI 110 AByM yryiam. CiieZloBaTeNbHO,

y R
< ‘7

Puc. 16 Puc. 17

6) Touku A u C JnexaT Ha OKPY>KHOCTU C AuaMeTpoM BD, 3HAuwr,
TpeyroabHUKU ABD u BCD mpsamMoyronbHble (puc. 17). Kpome Toro, mo
YCIOBHIO TpeyronbHUK BCD paBHOGepeHHEIH, mosToMy BD = BCv/2 =
= 10. Kater AB mpAMOYroJbHOIO TpeyroibHuka ABD paBeH IIOJIOBUHE
runoTteHy3sl BD, moatomy ZADB = 30°, ZABD = 60°. LIeHTp OKpY>KHO-
CTH, BIIMCAHHOM B TPEYTOJBHUK, — TOYKA IepecedyeHus ero OUCCeKTpULC,
moaToMy Touka O JexuT Ha 6uccektpuce AC yrina BAD u Ha 6ucceKkTpuce
yria ADB. Torza

/ACD = ZABD = 60°, ZODC = ZODB+ /BDC = 15°+445° = 60°

3HauuT, TpeyronbHuK COD paBHOCTOpPOHHHH, mpuuém CD = BC = 5+/2.

2543
5

CrnezpoBaTtesbHO, IUIOIAAb TpeyroabHruka COD paBHa

2543
="

<

Omeem:

27. JunaroHamu AC u BD deTwlpéxyronbHuka ABCD, BIMCaHHOI'O B
OKPY>KHOCTb, IlepeceKaroTcs B Touke P, mpudém BC =CD.
a) Jokaxwure, uro AB:BC=AP:PD.
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6) I[lycte BD — auameTp OKpyXHOcTU, N — eé€ ueHTp, AB = %BD, a
O —1IeHTp OKPY>KHOCTHU, BIIMCAaHHOW B TpeyrosbHUK ABD. Hatligure oT-
HOllleHUe Tuiomazeit TpeyronbHUKoB ADN u COD.

Omeem: 1: 2.

28. lan mpsMOyToabHBIM TpeyroabHuk ABC c npameiM yrioMm C. Ha
kareTe AC B3aTa Touka M. OKpyKHOCTb ¢ 1eHTpoM O u suametpom CM
KacaeTcs TUIIOTEHY3hI B TOUKe N.

a) Jokaxwure, yTo npsAMble MN u BO napasiienbHbl.

6) Haiizute miomazp yeThipéxyrombHuka BOMN, eciu CN =4 u
AM:MC=1:3.

PemeHue. a) [lockonbky npsamele AC 1 BC nepneHAUKY/IAPHBL,
npsamas BC — kacaTesnpHas K okpyxHocTu (puc. 18). ITo cBolicTBy ka-
caTe/lbHBIX, IIPOBEIEHHBIX K OKPY>KHOCTH U3 OFHOM TOYKH, IpsAMast BO
neprieHAVKYAApHA npsaMoi CN. Touka N JeKUT Ha OKPYKHOCTH C [HaMeT-
poMm CM, moatomy ZCNM = 90°. [Ipamele BO u MN nepreHANKYIAPHEI
OJHOU U ToM ke mpsAMoi CN, cileZioBaTeNbHO, OHU IIapasllebHEbIL.

6) IIycts AM =2x, MC = 6x. Torma OC =3x, OA=5x, AC =8x. IlleHTp
OKPY>KHOCTH, BIIMCAaHHOH B YTOJ, JIEKUT Ha ero OHCCeKTpUCe, [T03TOMY
BO — 6uccekTpuca TpeyroinbHuka ABC. T1o cBONCTBY GHCCEKTPHCHI

BC _0OC _3x _3

AB T OA ~ 5x 5
[lycts AB=5a, BC =3a. Torga no Teopeme ITudaropa
AC = v/ 25a% —9a? = 4aq,
mosToMy a = 2x. CiezoBaTenbHO, BC =6x.

A

L,

B

Puc. 18
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[Tycte oTpesku BO u CN nepecekatorca B Touke P. Torma P — ce-
pezuHa CN, a OP —cpepHaa nuHuA TpeyroabHuka CNM. Tlockonbky
ZCMN = ZCOB, npsimoyrosibHble TpeyronbHUKU CNM u COB mono6HHI,
[I03TOMY
CN-CO _ 4-3x

BC 6x
W3 npAaMoyronbHOro TpeyroibHuka BNO HaxoAuM, 4TO
NP?

NP _ 4 _ _ — -
BP =75 =7=4 BO=BP+OP=4+1=5.

[To ¢popmysne 1wIomAAN TpATIELIH

SBOMN=MTW'NP=¥'2=7. <

MN = — 9, OP:%MN:L

Omesem: 7.

29. Jlana paBHOGeapeHHas Tpanenusi ABCD c ocHoBaHusimu BC < AD.
OxpyXHOCTb C meHTpoM O, TTOCTpOeHHass Ha GOKOBOW cTOpoHe AB Kak
Ha auameTpe, KacaeTcsa 60KoBol cTopoHsl CD B Touke P m BTOpOil pas
nepecekaeT ocHoBaHue AD B Touke H, Touka Q — cepeguna CD.

a) Jlokaxxute, 4yTo 4eThIpEXyroabHUK DQOH — napajuiesiorpaMmM.

6) Haitiaute AD, eciu ZBAD =75° u BC=1.

Omeem: 3.

30. B npsamoyronbHO#l Tpanenuu ABCD c NpsAMBIM YIJIOM IIpHU Bep-
IMUHe A pacIoNoXKeHH! iBe OKpy:kHOCTU. OfHA U3 HUX KacaeTcss 60KOBBIX
CTOPOH ¥ 6oJbIlIero OCHOBaHUsA AD, BTOpast — GOKOBBIX CTOPOH, MeHbIIIe-
ro ocHoBaHuA BC U IlepBol OKPYKHOCTH.

a) [Ipsamas, npoxozAmas yepes LIeHTPhl OKPYKHOCTeH, IlepeceKaeT oc-

AP .
HoBaHMe AD B Touke P. JlokaxxuTe, 94TO = =sinD.

PD
6) HaiizuTe 1wtomagpb Tpameluu, eCau paJuychl OKPY>KHOCTEH paBHBI

4 1

313

PemeH ue. a) [TycTh MpoAoKeHNsI OOKOBBIX CTOPOH TPAIeIuy Iie-
pecekatoTca B Touke Q. LleHTp OKpY>XHOCTH, BIIMCAHHOU B yTOJI, JIEXKUT
Ha ero OUCCEKTpHCe, IO3TOMY TOYKa Q, IEeHTPHI JAHHBIX OKPYXKHOCTeH
U Touka P je)xaT Ha ofHOU mpsaMoi, npuuéM QP — GrcceKTpuca MpsiMo-
yrosbHOro TpeyrombHuka AQD (puc. 19). CiezoBaTesnbHO, IO CBONCTBY
OMCCEKTPUCH TPEYTOIbHUKA

AP _ QA _ .
PD = QD — sinD.
6) [IycTb OKPYKHOCTH ¢ LleHTpoM O, pazuyca R = g KacaeTcsi OOKOBOM
cTOpoHHI AB B Touke E, a ocHoBaHusa AD — B Touke M; OKPY>XHOCTb pa-
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lwl
ael 'S
<
>

=1 0 6 % AB F
auyca r = 3 C OEHTpOM U, KacaeTcad OOKOBOU CTOPOHBL B TO4YKE ', a

ocHoBaHuA BC — B Touke N.
IIyCTUM IlepIeHJUKY/IA U3 IleHTpa MeHbllIel HOCTHU H
Omyc eprHeH UK O,H u3 1neHTpa Me el oK OCTH Ha
paauyc 6osbiiel, TpoBeA€HHBIN B TOUKY E. Torza

N
—_

01H=01E—HE=01E—02F=R—r: _-— = =1’

w
w

a TaK KaK JIMHUA HEHTPOB KaCaroIInuxcsa Opr)KHOCTeﬁ IIPpOXOAUT YEPE3 UX
TOYKY KaCaHUsA, TO
Ol 02 =R+r=

EF = 0,H = /0,0;-0,H? = /2 -1=1.

O6o3naunm LAQP = /ZHO,0, = a. Torza
0,H 3
tga =7 = 3,

8X=0,H 4

+

[SSIS

_3
= 3.

W

3HaYUT,

/BQC=2a, /BCD=90°+2a, ZO,CN = 3/BCD =45 +a.
W3 npamoyronbpHOro TpeyronbHuka O,CN HaxoAuM, 4TO

1-—t
NC = O,N ctg(45° +a) = O,N tg(45° —a) = 3 - 1+t§2 =1

1—
1+

N [OV] Ny [3V]
N
—
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CiegoBaTebHO,
1 8

1
BC—BN+NC—§+21 21"

AHaJIOTUYHO
Z0,DM = 45°—a,

° o 1+tga 1+32
MD = O, M ctg(45" —a) = O, M tg(45" +a) = g'l—tga - ?1—; = %,
4
= _4,28 32
AD = AM+MD = 3 +3 = 7,
a TaK KaK
AB:AE+EF+FB:R+OZH+r:%‘4.%_,_%_3,
TO
1 1,32, 8 116
SABCDZz(AD+BC)'AB=§(?+ﬁ)-3=7. <
Omsem: 1—16.

7
31. B npamoyronbHoi Tpaneuuu ABCD ¢ IpsIMBIM YIJIOM IIPU BepUINHE
A pacnonoxxeHsI Be OKpy>xkHoCTH. OZ/Ha 13 HUX KacaeTcsi 60KOBBIX CTOPOH
1 60sbIIeT0 OCHOBAHUA AD, BTOpast — GOKOBBIX CTOPOH, MEHBIIIETO OCHO-
BaHuA BC U nepBoii OKPY>KHOCTH.
a) JlokaxxuTe, YTO TOUKA KacaHMA OKPYKHOCTel paBHOyZaleHa OT IIps-
MbIX AB u CD.
6) HaliguTe MeHbIllee OCHOBaHUeE Tparnenuy, eciau AD =28, a paauyc

6oJbIe OKPYKHOCTH PaBeH %
Omeem: 1.

32. Touka O — IIEHTpP OKPY>KHOCTH, OIIMCAHHON OKOJIO OCTPOYTOJILHO-
ro TpeyronbHuka ABC, I — leHTp BIIMCAHHOU B Hero oKpy:kHocTu, H —
TOYKa MepecevyeHus BbICOT. i3BecTHO, uyTOo /BAC = ZOBC + LZOCB.

a) Jlokaxure, 4TO TOYKa | JIeXKUT HA OKPY>KHOCTH, OIIMCAHHON OKOJIO
TpeyronbHuka BOC.

6) Haiigure yron mpu BepiuuHe [ Tpeyronbuuka OIH, eciu ZABC=55°.

PemreH ue. a) ObosHaunMm LA = a. Torga
/BOC =2a, ZOBC+Z0OCB=a,

a TakK Kak cyMMa yIyIoB TpeyronbHuKa BOC paBHa 180°, To 2a 4+ a =180°,
oTKyZa a=60°, ZBOC =120° (puc. 20).

Touka I — LleHTp BIIMCAaHHOMN OKPY>KHOCTHU TpeyronbHUkKa ABC, moaTo-
My BI u CI — GUCCEKTPUCH €T0 YIJIOB. 3HAYUT,

/BIC = 90° + %LA — 90° 4+30° = 120°,
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Puc. 20

a Tak kak H — To4ka IlepecedyeHus BLICOT TpeyroabHuka ABC, TO
/BHC = 180° — ZA = 180° — 60° = 120°.
Taxkum obpasom, u3 Touek O, I u H ctopoHa BC BUHA TTOJ OJHUM U TEM
ke yrioM 120° ¥ Bce 3TH TOYKM HAXOZJATCA IO OfHY CTOPOHY OT MPSAMOU
BC, cnepoBatenbHO, Touku B, C, O, I u H nexat Ha OfHON OKPY>KHOCTH —
OKPY>KHOCTH, ONIMCAaHHOW OKOJIO TpeyroiabHuKa BOC.
6) Ilycte BB, — BBIcOTa TpeyrombHuka ABC. Torga
/ABH = /ABB; = 90° — ZBAB; = 90° — 60° = 30°.

Yroel npu ocHoBaHuu BC paBHOOeApeHHOTO TpeyronbHUKa BOC paBHEI MO
30°, moatomy

/ABO = ZABC — ZOBC = 55° — 30° = 25°.
CrnezmoBartesbHO,
/OBH = /ABH — /ABO = 30°—25° =5°,
a Tak Kak 4eThIpéXyronbHUK BOIH BNUCAaHHBIN, TO
/OIH = 180° — ZOBH = 180° —5° = 175°. <
Omeem: 175°.

33. Touka O — 11eHTp OKPY:KHOCTH, OITMCAHHOM OKOJIO OCTPOYTOIBHOTO
TpeyroiapbHUKa ABC, | — IIeHTp ero BIMCAaHHOM OKpyXHOCTU, H — Touka
mepeceveHus BhICOT. Mi3BecTHO, yTo LA = Z0BC+ ZOCB.
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a) [Jlokaxwure, uro Touku I U H jiexxaT Ha OKPY>XHOCTU, OIHMCAHHOM
OKOJI0 TpeyronbHuka BOC.

6) Haiigute yriel Tpeyronpuuka OIH, ecmu ZABC =75°.

Omeem: 165°, 7,5°, 7,5°.

34. B tpanenuu ABCD 60KoBas CTOpoHa AB nepleHAUKYIApHA OC-
HOBaHUAM. VM3 ToOuku A Ha cTOpoHy CD oIyCcTWIN NepHeHAuKyaap AH.
[TepnienguKynAp, BOCCTaBIEHHBIN K TOH ke CTOpOHE B Touke C, Iepeceka-
€T CTOpOHYy AB B Touke E.

a) Joxkaxute, uto BH || ED.

6) Hatigute otHomenue BH : ED, eciu ZADC =60°.

Pemenwue. a) U3 Touek B u H orpe3ok AC BUJEH N0/, PSIMbIM
YIJIOM, 3HA4YWT, 3TU TOYKHM JIeKaT Ha OKPY>KHOCTU ¢ guaMmeTpoM AC. Briu-
CaHHBIE B 3Ty OKpPY>XHOCTB yI/ibl BHC u BAC onuparoTca Ha OJHY U TY XKe
ayry, moaromy ZBHC = ZBAC (puc. 21).

N3 touek A u C orpe3ok DE BUJeH IOA NPAMBIM YIJIOM, 3HA4WT,
3TU TOYKU JIeXKAT Ha OKPY)KHOCTH C AuaMmeTpoM DE. BrucaHHbIE B 3Ty
OKPYXHOCTD yIvibl CAE 1 CDE onuparoTcs Ha OAHY U TY e AYTY, IIO3TOMY
/BAC = /CAE = /CDE. 3uauut, /BHC = /CDE.

CootBeTrcTBeHHbIe YTkl BHC 1 EDC nipu npsimbix BH, ED u cekyieit
CD paBHBI, C/I€[I0BATENbHO, 3TU IIPAMBIE NTapajlIeJbHEL.

P\
B___C
/// NN \\\\ a C
/ El~ \ N
/A \\ \ E
I/ // | \\ ]
| N
\ / // H
\ /
AR e /
AN D 60°
~ -
~—__ A D
Puc. 21 Puc. 22

6) Ilycte npsamele AB u CD mepecekaroTcs B Touke P (puc. 22). Torzga
/PEC = /BCP = ZADC = 60°.
0O603HaunmM BC =a. Torza
PB = BCtg60° = av3, BE =BCctg60° =

a

o
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3HaYUT,

4a+/3
PE = PB+BE =aV3+-% = .
V3 3

Tpeyronbuuk PBH mofiobeH TpeyronbHUKy PED, cliefoBaTenbHoO,

BH _ PB_ av3 _ 3 _
ED_PE_4a¢§_4_0’75' <
3

Omsem: 0,75.

35. B Tpaneunu ABCD 6okoBas cTOpoHa AB mepreHAUKYIApHA OC-
HOBaHUAM. M3 Touku A Ha cTOpoHy CD OIyCTWIN HeplIeHAuKyaap AH.
[TepnienAuKYy/IApP, BOCCTaBIEHHBIN K TOH ke CTOpOHe B Touke C, IlepeceKa-
€T CTOPOHY AB B Touke E.

a) Jokaxure, uro BH || ED.

6) Hatigute otHomeHnue BH : ED, eciiu /BCD =135°.

Omsem: 0,5.

36. B Tpamenuu ABCD Touka E — cepeiuHa ocHoBaHUA AD, Tou-
ka M — cepeauHa 60k0BoI cTOpoHH AB. OTpesku CE u DM mepecekaroT-
ca B Touke O.

a) [lokaxxuTe, 4TO IUIOUAAN YeThIpéxyroabHuKa AMOE U TpeyroibHu-
ka COD pasBHBHI.

6) HaiiguTe, KaKylo 9acThb OT IUION[AAN TPAIellny COCTABIIIET IUIONAb
yeTbIpéxyronbHuka AMOE, eciu BC=3, AD =4.

Pem e Hu e. a) [IycTs BricOTa Tpanenuu paBHa h. Torzaa BeicoTa Tpe-

yronpHUKa AMD paBHa g (puc. 23). 3HauuT,

SACED = %DEh = %ADh,
1 h 1
B C
el h
I 0
2
A E D

Puc. 23
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CnezpoBatesnbHO, TpeyroabHUuk CED u AMD paBHOBEJIMKH, a TakK Kak Tpe-
yronbHUK DOE — ux 061as 4actb, TO 4eThIpéxyronbHUK AMOE u Tpe-
yroabHUK COD TakXe paBHOBEIUKU.

6) Ilycts mpssmele DM u BC nepecekatorcs B Touke K (puc. 24). Tpe-
yronsHUKU BMK 1 AMD paBHBI 110 CTOPOHE U ZIByM IIPWIEXAIUM K HEN
yIjiam, II03TOMY

BK =AD =4, CK=BC+BK=3+4=7.

Tpeyronsuuk COK nozgob6eH TpeyronpHUKYy EOD, I03TOMY O(]; glé %
K 4 B 3 C
h
h
M ) 0
2

A 2 E 2 D
Puc. 24

[TycTs miowmaze Tpanenuu pasHa S. Torga

SZIADT%'h=Zh, SACEDleE'hzh,
co_7
3HAYUT, Sacpp = S a TaK KaK 5w = 5, TO CO= 9CE CiiefoBaTeNbHO,
Samtor = Sacon = 2Sacep = & 28 = 28 <
AMOE = OACOD = gOACED = g 79 = g©-
Omeem: %

37. B ocTpoyronbHOM TpeyroabHuke ABC nposenu BICOTEI AK u CM,
aus Touek M u K onyctwiu nepnesaukynapsl ME n KH Ha npambele AK
1 CM COOTBETCTBEHHO.

a) Joxaxure, uto npsamble EH 1 AC napaJsenbHbl.

6) Hatigute otHomeHnue EH : AC, ecsiu ZABC =30°.

Pemenwue. a) V3 Touek M u K orpe3ok AC BUZEeH MO/ MPIMbIM
YIJIOM, 3HA4YUT, 3TU TOYKHM JIeKaT Ha OKPYKHOCTU ¢ guaMmeTpoM AC. Briu-
CaHHBIE B 3Ty OKPY>KHOCTb yIibl ACM 1 AKM onuparoTca Ha OfHY U Ty XKe
ATy, II0O3TOMY

ZACM = ZAKM.

U3 Ttouek E u H orpe3ok MK BuzeH noz NPAMBIM YIVIOM, 3HA4YUT, 3TU
TOYKH JIeXXaT Ha OKPY:KHOCTU ¢ AuameTpoMm MK (puc. 25). Brincansrle B
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Puc. 25

9Ty OKpYy:KHOCTb yribl MHE n MKE onuparoTca Ha OJHY U Ty e Ayry,
IIO3TOMY

/ZEHM = /EKM = ZAKM.

3uauut, ZEHM = ZACM. CnegoBatenbHo, EH || AC.
6) TpeyronpHuk BKM mopobeH TpeyronbHUKY BAC 1o AByM yriiam,
pUYEM K03GPUITUEHT MOA0OUS paBeH

BK _ _ o_ V3
AB = cos ZABC = cos30° = 5 -
3HavuT,
MK = AC- @ - ACZ‘@.

[Tycte F — TOuYKa nepecedeHUs BBICOT TpeyronbHuka ABC. Torza
/EFM = /AFM = 90° — /BAK = ZABC = 30°.

Tpeyronpuuk EFH nozo6eH TpeyronbHUKY MFK 110 ByM yIjiaM, MpUYEM
Ko3$OULIMEHT TOA0OUSA paBeH

EF _ o_ V3
ME = cos ZEFM = cos30° = 5 -
3HaYUT,
_ MKV3 _ 3
EH = 5 = 4AC.
EH _3
CrnemoBaresbHO, ac =2 <

Omsem: 3:4.
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38. OaviH W3 JByX OTPE3KOB, COEAUHAIOLINX CEepeAUHBl MPOTUBOIIO-
JIOXKHBIX CTOPOH YETBHIPEXYT'OJNbHUKA, JENUT ero IUIOIIaZb IIOoNojiaM, a
ZApyroil — B oTHomeHuu 11:17.

a) JIokaXXuTe, YTO JAHHBIA YeTHIPEXYTOIBHUK — TpareIys.

6) HatlizinTe OTHOIIIEHHE OCHOBAHUI 3TOM Tpamelyuu.

Pemenwue. a) [lycte M u N — cepeZlUHBI CTOPOH COOTBETCTBEH-
HO AD u BC deTtplpéxyronbHuka ABCD, npruuéM oTpe3ok MN AenuT IUIo-
mazb 4eTHIPEXYroNbHUKA nononaM. OTpe3ok NM — MeauaHa Tpeyroib-
HUKa AND, 103TOMY Saanm =Sapnm- TOrAa

SaaBn = Sapnm — Saanm = Scomn — Sapnm = Sapcen-

TpeyronbHuku ABN y DCN ¢ paBHBEIMU cTopoHaMu BN 1 CN paBHOBeJIU-
KU, 3HAYUT, UX BBICOTEI AP u DQ, OIlyllleHHbIE HA 3TU CTOPOHBI, PaBHHI.
CnenoBarensHo, BC || AD, T. e. 4eThipéxyroibHuk ABCD — Tpanenus win
napasuiesnorpamm (puc. 26).

a a
P Ba2N2C Q
& rt
nx L h
A b M b D
2 2
Puc. 26

ITyctb K 1 L — cepeauHbl cTOPpOH AB 1 CD cooTBeTCTBEHHO. IIpeato-
n0xkuM, 9To AB || CD. Torga otpe3ok KL pa3buBaeT mapasiesorpaMm Ha
[Be paBHOBEJIMKYE YaCTH, YTO IIPOTUBOPEUHNT YCJIOBUIO 3a1a4u. TakuM 006-
pasowm, 4eTepéxyronbHUK ABCD — Tpanenus ¢ ocHoBaHuAMU AD u BC.

6) Ilycts BBICOTA Tpamelnuu paBHa h, BC =a, AD =b, a <b. Toraa

KL="2 ;b, Tak Kak KL — cpefHaa muHUA Tpanenuu. [losTomy
a+b a+b
a4+ p Ba+bh _ b+R 5 (a+3b)h
SBCLK - 2 : E - ) > SAKLD - 2 : E - 8 5
aTaKKaKSBﬂ—E TO Satb _ 11 OTcroza HaxoAuM ‘ITOg_z <
Suar 172 a+36 17 A AUM, 910 3§ =3

Omsem: 2:5.
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39. Yron B tpeyronpHuka ABC paseH 60°, AB # BC. OKpy>KHOCTb, BIIU-
CaHHasd B TPEYIrOJIbHUK, KacaeTca ero CTOpoHsl AC B Touke M.

a) JlokaxxuTe, 4TO OTpe30K BM MeHbllle TPEX pajuycoB 3TOU OKpYXK-
HOCTH.

6) Hatigute cunyc ymia BMC, eciu BM B 2,5 pasa 6onbliie paguyca
OKDY>XKHOCTH.

Pe e H u e.a) [IycTs r — pazuyc BOUCAHHON OKPY>XKHOCTH TPeyToJIb-
Huka ABC, O — eé ueHTp, P — Touka kacaHus co cropoHoit BC. ITockosnb-
Ky BO — 6uccekrpuca yria ABC, yron OBP pases 30° (puc. 27). VI3 nps-
MOYTOJILHOrO TpeyrojibHuka BOP HaxogauM, uro BO = 20P = 2r. Touka
O He JexXUT Ha oTpe3ke BM, Tak kak AB # BC. [[puMeHUB HepaBEHCTBO
TPEeYroJbHUKA K TPEYyTroJAbHUKY BOM, NOIy4YUM, YTO

BM < BO+OM = 2r+r = 3r.

Puc. 27

6) IIpeamnonoxum, uro AM > MC (puc. 28). Torza
/BMC = ZOMC — ZOMB = 90° — ZOMB.

Puc. 28
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Ilo Teopeme KOCUHYCOB

sin /ZBMC = sin(90° — ZOMB) = cos ZOMB =

2, 252 2
_ OM2+BM2_OB2 _ r +7r —4r _ E _065
T 20M-BM T g5 200 OO

Ecnn )xe AM <MC, aHaJIOTUYHO IIOJIyYUM TOT K€ Pe3yJbTar. <
Omeem: 0,65.

40. Kagpatr ABCD BnucaH B OKpPY»XHOCTb. Xopza MK 3Tol OKpy:KHO-
CTU IIPOXOAUT Yepe3 cepefuHbl cTopoH BC u CD.

a) JlokaxxuTte, 9TO TpeyronbHUK AMK paBHOCTOPOHHUM.

6) Halizure miomazp 3TOro TPEyroJbHUKA, €CJIU CTOPOHA KBajpaTa
paBHa 1.

PemeHnue. a) Ilyctb O —11eHTp OKPY:KHOCTH, a npamada MK me-
pecekaeT cropoHel BC u CD kBazpara B TOUYKax P u Q COOTBETCTBEHHO.
Otpe3ok PQ — cpezHss JuHMs TpeyroibHuka BCD, nostomy MK || BD, a
Tak kKak OC 1 BD, To MK 1 OC. Kpome Toro, Touka H nepeceueHuss OC
U MK — cepeguna otpe3koB OC u PQ, a Tak Kak AuaMeTp, NeplIeHAu-
KYJISpHBIN XopZe, AeauT eé nomonaM, To H — cepeguna xopzasl MK. 3Ha-
uuT, AH — BbICOTA U MeJuaHa TpeyrojibHUKa AMK, 1M03TOMY Tpeyrosib-
HUK AMK paBHOGeapeHHbIi, AM = AK (puc. 29).

M
B p C
H
K
F
A D
Puc. 29

ITockoneky AO : OH =2:1, To O —TO4YKa Ilepece4eHusa ero Meju-
aH. Ilycts mpamasa MO nepecekaeT cropoHy AK B Touke F. Torza F —
cepeguHa AK, a Tak xak O — LIEHTP OIIMCAaHHOIN OKPY>KHOCTU TPeyroJyb-
Huka AMK, To copepxaias Touky O npsiMas MF — cepeAHHBIN NlepIieH-
AuKysasap k cropoHe AK. 3Hauut, MA = MK. CrnezoBarteibHO, paBHOGE-
peHHbIH TpeyronbHUK AMK — paBHOCTOPOHHUI.
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06) O6o3gauum AM = AK = MK = x. Torna AH = % C apyroi cro-
POHEL, Tak kKak O — 1ieHTp TpeyronbHuka AMK, TO
_3oa=3.Y2_3v2
AH—ZOA—Z- 2 =g
xV3 _3v2 _ /6
V3 paBeHCTBa —— = ~Z  HAXO[MM, 9TO X = —5-. CnezoBaTesbHO,
1 1 V6 3v2 343
SAAMK—EMK'AH—E'T'T—T. <
Omeem: %

41. KBagpaTt ABCD BrucaH B OKPY»HOCTb. Xopza CE nepecekaer gua-
roHanb BD B Touke K.

a) Jlokaxure, uyTo npousBeZennie CK - CE paBHO IUIOMAAU KBaZpaTa.
6) Haiigure orHomenue CK : KE, eciu ZECD =15°.

Pem e H u e. a) Boucannsle ymisl CED u CAD omnupatoTes Ha OfHY U
Ty 3Ke AyTy, nostoMy (cM. puc. 30)

ZCED = ZCAD = ZCDK = 45°.

TpeyronpHuk CDK mogobeH TpeyroabHUKy CED 1o BYM yIyIaM, IIO3TOMY
CD _CK

CE=CD CefoBaTenbHo,
CE-CK = CD2 = SABCD'
A B A B
45° BN
0 O
30°,

15
D C D ¢

Puc. 30 Puc. 31

6) Ilycts O — IIEHTpP OKPYXHOCTH, a eé€ paguyc paBeH R. Touka E Jye-
JKUT Ha OKPYKHOCTU ¢ guameTrpoM AC, 3Hauut, ZAEC =90° (puc. 31), a
IIOCKOJIBKY

ZACE = ZACD — ZECD = 45° —15° = 30°,
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W3 NPAMOYTOIBHOrO TpeyroabHuka ACE HaxoauMm, 4To

CE = AC cos30° = 2R~§ = Rv/3.

W3 npamMoyrosbHOro TpeyroibHuka COK HaxoguM Takke, 4TO

__0C _ R _2R
CK = cos30° ~ ¥3 T /3"
2
3HaYUT,
2R
CK _ V5 _2
CE ~ Ry3 3"
CnepgoBarenbHo, CK :KE=2:1. <

Omeem: 2:1.

42. Touka M — cepeAyiHa TUNIOTE€HY3bl AB NIPAMOYTOJILHOI'O TPEYTOJlb-
HuKa ABC. CepeZlMHHBIN ITepIIeHAUKY/IAP K TUIIOTEHY3€e [lepeceKaeT KaTeT
BC B TOukKe N.

a) JokaxuTte, yro ZCAN = ZCMN.

6) HaiizuTe OTHOIIEHUE PaJUyCOB OKPYKHOCTEH, OMMCAHHBIX OKOJIO

TpeyroabHUKOB ANB 1 CBM, eciu tg ZBAC = g

Pemenwue. a) U3 Touek C u M oTpe3ok AN BuzieH MO/ MPSIMbIM
YIJIOM, 3HAUUT, 3TU TOYKU JieKaT Ha OKPYKHOCTU ¢ AuameTpoM AN. Bru-
CaHHBIe B 3Ty OKpPY>KHOCTB YIiibl CAN u CMN onuparTca Ha OJHY U Ty XKe
ayry, ciegoBatenbHo, ZCAN = ZCMN (cMm. puc. 32).

C /N B

Puc. 32 Puc. 33
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6) ITonoxum BC =4x u AC =3x. Torzga no teopeme [Tudaropa AB=>5x.
[Tockoneky CM — MezuaHa NPAMOYTOJIBHOIO TPEYrOJAbHUKA, MPOBEAEH-

Had U3 BepIIMHBI IpAMoro yria, CM = %AB = BM, a Tak Kak Touka N
JIEKAT Ha CEepEeAVHHOM IepIeHAUKYyadpe K orpe3ky AB, To AN = BN.
TpeyronpHuku ANB u CBM paBHOOGeApeHHBIE C OOIIMM YIIOM B mpu
OCHOBaHUAX, 3HAYUT, ZANB = /BMC (cM. puc. 33).

[Iycts Ry u R, — paZyiychl ONIMCAaHHBIX OKPYKHOCTEN TPeyTrolNbHUKOB
ANB u CBM cooTBeTCTBeHHO. [10 TeopemMe CUHYCOB

R —__AB _ 5x
1™ 2sinZANB ~ 2sin ZANB’
R, — BC _ 4x
27 2sin/BMC ~ 2sin/BMC"
CrnezmoBaTesbHO,
5x
Ri _ 2sinzane 5
Rz - 4x 4 <
2sin /BMC
.2
Omeem: 7

43. B TpeyronbHuke ABC Touku A;, B; u C; — cepeanHsl cTOpoH BC,
AC u AB cooTtBeTcTBeHHO, AH — BhIcoTa, Z/BAC =60°, ZBCA=45°.

a) [lokaxxuTe, 4To TOUKU A;, By, C; 1 H yexar Ha OfHOU OKPYKHOCTH.

6) Haiizure A,H, ecnu BC =2+/3.

PemeHue. a) Orpe3xu A;C; u A;B; — cpefHUe JUHUN TPEyToJb-
HukKa ABC, nostomy

AiCy || AB;, AiB; || AC.

3uauut, AB;A;C; —mnapamnenorpamm (cm. puc. 34). CrezmoBaTenbHO,
ZBlAl Cl = ZBlAcl .

60° A5
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Otpesok B;C; — cpeaHssa muHusA Tpeyronbuuka ABC, moatomy B,C, || BC
u B,C, L AH.Tlo Teopeme ®aneca npsamas B, C; MpoXoauT Yyepe3 cepearHy
BBICOTHL AH, 3HauuT, ymisl B{HC; u B;AC; CMMMETPUYHBI OTHOCUTEIBHO
npsaMoii B;C;, a cie0BaTebHO, OHU PaBHEL

TakuMm o6pasom, U3 Touek A; U H, sexaniux no ofHy CTOPOHY OT Ips-
Mol B, C;, oTpe3ok B, C; BUZIeH 107 OHUM U TeM ke yryioM. CiieZjoBaTesib-
HO, TOYKU Aq, B;, C; 1 H nexaT Ha OfHOU OKPYKHOCTH.

B
753
Cl ,R A1
* k07
45°
60° \45 459
A B, C
Puc. 35

6) Ilycte R — pazuyc aToi okpykHOCTH (cM. puc. 35). [To Teopeme
CUHYCOB
Blcl \/§

= 3sin/B,AC, ~ 2sin60? I+

U3 cummeTpunu
/HB,C; = LAB,C; = LZACB = 45°.
Torza
/ABH = LA,B,C; — ZHB,C; = 75° —45° = 30°.
CiefioBaTe/NbHO, II0 TeOpeMe CHYCOB
A H = 2Rsin ZA;B;H = 2Rsin30° = 2-1% =1. <
Omeem: 1.
44. Touka E — cepeauHa 60K0BOI cTopoHB! CD Tpamnenuu ABCD. Ha
ctopote AB oTmeuena Touka K Tak, uto CK || AE. Otpesku CK u BE 1me-
pecekaroTca B Touke O.

a) Jokaxwure, uro CO =KO.
6) Haiizute oTHolleHue ocHoBauuwii BC u AD, eciu IUIOIMIaZAb Tpe-

9
yronbHUKa BCK cocraBiser 54 IUIOIAAY Tpalelvu.

PemeHnue. a) [Iycts npsamele AE u BC mepeceKkaroTcsi B Touke F.
Tpeyronpuuku FEC u AED paBHE o cropoHe (CE = DE) u AByM Iipue-
>KauuM K Helt yrnam. 3Hauut, AE =EF, 1. e. BE — MeAniaHa TpeyrolbHUKa
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ABF, a Tak kak CK || AF, To BO — meauana Tpeyroibauka KBC, T.e. O —
cepeauHa otrpeska KC (cM. puc. 36).

B C F
K~ O K
E
A D A

Puc. 36 Puc. 37

6) O6ozHaunm AD =a, BC =b. 113 paBeHcTBa TpeyronbHUKOB FEC u
AED cnepyet, uto TpeyroibHuk ABF paBHOBenuk Tpanenuu ABCD (cwm.

puc. 37). 3HauuT, 1WIomaAs Tpeyroabuuka KBC cocrasiser 624 IIoa-

Y ToZilo6HOTO eMy TpeyronbHUKa ABF. Toraa koa¢pdunueHT nogobus pa-

3
BeH g, T.e.
3_BC_ BC _ b
8 BF  BC+CF  b+a’
OTKyZa 1.3 U3 3TOrO paBeHCTBa HaXOAMM, UYTO a_>s <
1+% 8" ’ b~ 3

Omeem: 5: 3.

45. [lana npaMoyronbHada Tpanenusa ABCD ¢ IpAMBIM yIJIOM IIPU Bep-
muHe A. OKPY>KHOCTb, IIOCTPOEHHAsA Ha OOIbIIeM OCHOBaHUM AD Kak Ha
AraMeTpe, NPOXOAUT 4Yepe3 BepliuHy C U IlepeceKaeT MeHblllee OCHOBA-
Hue BC B Touke M.

a) Jlokaxkure, uro /BAM = ZCAD.

6) ZluaroHasu Tpameluy nepecekaroTcs B Touke O. HaliauTe mwiomazap
Tpeyronbauka AOB, eciu AB= /10, a M — cepeauna BC.

Pemie H ue. a) [lockonbky AD — quameTp okpyxkHocTu U AD | AB,
To AB — KacaTesnbHas K OKPY>KHOCTHU. VI3 TeopeMEl 06 yIiie Mexzy Kaca-
TEJIbHOUN U XOpAoH ciexayet, 4to ZBAM = ZADM. Tpaneuuss AMCD Biu-
caHa B OKPY>XHOCTb, II03TOMY OHa paBHOOeZpeHHasa U e€ AuaroHaau o6-
Pa3yloT paBHBIE YIJIBI C OCHOBAaHUAMHU. 3HauuT, ZADM = ZCAD. CnenoBa-
TenabHo, ZBAM = ZCAD (cm. puc. 38).

6) Ilo TeopeMe o KacaTeqbHOH U cekymeit AB%>=BM - BC, wm 10 =
=2BM?, otkyza BM = +/5 (cm. puc. 39). Toraa

BC = 2BM =2v5, CD =AM = V AB2+BM?2 = y/10+5 = V15,

AC = V AB?+ BC? = 1/10+20 = V30.
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B M __C B V5M V5 C

/10 5 2

A D A 375 D

Puc. 38 Puc. 39

Touka C JIEXXUT Ha OKPYKHOCTH ¢ AuametrpoMm AD, moatomy LACD =90°.
[To Teopeme ITudaropa

AD = v AC2+CD? = /30 +15 = V45 = 3+/5.

3HAYUT,
BC _ 245 _ 2
AD = 3y5 3
CrnezmoBaresbHO,
__BO 21 1 .
Sasos = 5pSassp = £ " 5AD-AB = £ -3v5-V10 =32, <

Omgem: 3v/2.

46. OxpyxHOCTH C IleHTpamu O, u O, IepeceKaloTca B Toukax A u B,
npuuém Touku O; u O, JiexxaT [0 pa3Hble CTOPOHEI OT IpsaMoit AB. IIpo-
JomxeHus auaMetpa CA 1epBoii OKPY>KHOCTH U XOpZbl CB 3TOM e OKpY-
HOCTH [TepeceKaroT BTOPYIO OKPYKHOCTB B ToOUKax D 1 E COOTBETCTBEHHO.

a) Jlokaxute, 4TO TPEYrombHUK CBD moso6eH TpeyroJlbHUKY, BEPIIH-
HBI KOTOPOT'O — IIEHTPHI OKPYKHOCTeH U TouKa A.

6) Hatizute AD, ecim /DAE = /BAC, pasuyc BTOPOW OKPY:KHOCTHU
BTpOe Gosblile pazuyca nepBoii u AB=3.

Pemenue. a) [lockonbky ZABE =90°, oTpe3ok AE — auameTp
OKDPY>KHOCTHU C LIeHTpoM O,. 3HauuT, Touka O, — cepeZiiHa CTOPOHLL AE
TpeyronbHuka CAE, a orpe3ok 0,0, — cpeiHAa JUHUA ITOTO TPEYTOyb-
HUKA, II03TOMY

/A0,0, = /AEC, /A0,0, = Z/ACE = /DCB,

a TakK Kak BIIMCaHHbIE BO BTOPYIO OKPY>KHOCTB yIiibl ADB u AEB onuparoT-
Cs Ha OZHY U TY Xe AYTY, TO

/A0,0, = LAEC = LAEB = /ADB = /CDB.
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D
/ /
v..._
cC—3 E C
Puc. 40 Puc. 41

CnezoBaTenbHO, TpeyronbHUK CBD u O, AQO, TOAOOHBI IO JBYM yIJIaMm
(cMm. puc. 40).
6) 3aMeTHUM, 4TO

/BAD = /BAE + /DAE = /BAE + /BAC = ZEAC,

a Tak Kak
/BDA = /BEA = ZCEA,

TO TpeyronbHUK ABD mogo6eH TpeyronbHUKY ACE 1o AByM yriaMm (CM.

puc. 41). 3Ha4ur, AD _AE _ 3. CnexmoBatenbHo, AD =3AB=09. <

AB ~ AC
Omeem: 9.

47. Jana Tpanenusa. CymMMa OCHOBaHUM paBHa 13, guaroHanu S u 12.

a) JlokaxxuTe, 4TO AuaroHalIu MepleHuKYIAPHEL.

6) HaiizinTe BHICOTY TpalelnuHu.

Pemewnwue. a) Ilycte ABCD — tpanenus ¢ guaroHanamu AC =5,
BD =12 u cymmoli ocHoBaHuit AD + BC = 13. Yepe3 BepmuHy B mpo-
BeZIéM IpAMylo, napamnenbHylo AC (cMm. puc. 42). Ilycte K — Touka eé

B C

5

=
hS

13 D

Puc. 42
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nepeceuenus c npsamout AD. Torza ACBK — mapasuiesnorpaMm, O3TOMY
BK =AC =5, AK =BC, a yron MexJy AvaroHajsaMHU Tpalelyyu paBeH yriy
DBK. TpeyronbHuK DBK mpsaMOYTOIBHBIN ¢ IPAMBIM yrsioM DBK, Tak Kak

DK? = (AK + AD)? = 132 = 52 +12? = KB®+ BD>.

CrezoBaTeNbHO, YTOJI MEXKAY AUArOHANAMY Tparnenuu ABCD paBeH 90°.

B C

12

mj

K A 13 D
]

Puc. 43

6) Ilyctb BH — BBIcOTa Tpamenuu. Torma BH — BbIcOTa TIPSIMOYTOJIb-
Horo TpeyroabHuka DBK, omyieHHas Ha runoteHy3y (cm. puc. 43). Cie-
ZIOBATEJIbHO,

_ BK-BD _ 5-12 _ 60
~TAD ~ 13 T 13"

BH

60
Omeem: 13

48. [IBe OKPY>XKHOCTH KacaloTcs BHyTPEHHUM 06pa3oM B TOUKe A, IIPH-
4éM MeEHbBIIass OKPYKHOCTh IPOXOAUT dYepe3 eHTp O Gosbiueii. luametp
BC 6onpleii OKpy>KHOCTU BTOPUYHO IepeceKaeT MEHBIIYI0 OKPYKHOCTh
B Touke M, oiuHo# ot O. JIyuu AO u AM niepeceKaroT OOJBIIYIO OKPYXK-
HOCTbh B TOYKaX P u Q cooTBeTcTBeHHO. Touka C yiexXuT Ha gyre AQ 60ib-
et OKPy>XHOCTHU, He coJiepKallel TOUKY .

a) JlokaxkuTe, uto nipsmbie PQ 1 BC mapasuiebHbL.

V15

6) UzBectHO, uTo sin ZAOC = = IIpamele PC u AQ nepecekarTca

B Touke K. Haiiaute oTHomeHue QK : KA.

Pemenue. a) JIUHUA LIEHTPOB KacaloUIUXCS OKPYKHOCTEU IIpo-
XOAUT 4Yepe3 TOUKYy UX KacaHu:d, I03TOMy Touka O JIeXXUT Ha AUaMeTpe
AP 6onbiieli okpy:kHOCTH, 2 OA — ANaMeTp MEHBIIEH OKPYKHOCTH (CM.
puc. 44).

Touka M JIeXXUT HA OKPYKHOCTH ¢ ruameTpoM OA, moatomy ZAMO =
=90°. 3Hauut, OM L AQ. Touka Q JeXUT Ha OKPY>KHOCTU C AUAMETPOM
AP, sHauut, PQ L AQ. [Ipssmbie OM u PQ TieprieHAUKYIAPHBI OMHOHN U TOH
JKe IpsAMoit AQ, 3Hauut, PQ || OM. CrnenoBatensHo, PQ || BC.
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Puc. 44 Puc. 45

6) O6o3HaunM LAOC = a. 3ameTum, o < 90°. Torza

R 1
cosa=V1—-sin?a=-.

4

JlyTH OKpYXKHOCTH, 3aK/IIOUEHHBIe MeX/Jy NapajieJbHbIMU XOpJaMy,
PpaBHBI, IO3TOMY

£CPQ = 7UCQ = 2UBP = 1 /BOP = £ /AOC = LAPC

(wCQ u wBP —rpazaycHble Mephl gyr CQ u BP, He cojepkallux TOYeK
B u C cooTBeTcTBeHHO). 3HAuUT, Jy4y PC — OGuccekTpuca yrna APQ, a
PK — 6uccekTprica IIpsSMOYyTolbHOrO TpeyrombHuka APQ (cMm. puc. 45).
CiiegoBaTebHO,
QK _ PQ _ — _1
AK—AP—coséAPQ—cosa—Ar. <
Omegem: 1:4.

49. B tTpaneuuu ABCD ocHoBaHue AD B Ba pa3a 60sblile OCHOBaHUS
BC. BHyTpu Tpamnenuu B3siu TouKy M Tak, uro ymisl ABM u DCM nps-
MBIe.

a) Jlokaxxute, uto AM =DM.

6) Haiizute yron BAD, ecnu yron ADC paBeH 55°, a paccTosiHMe OT
Touku M 7o npamoit AD paBHO cTopoHe BC.

Pemenue. a) [lyctb N —cepeauna ocHoBanus AD. ITocKombKy

AN =DN = %AD =BC u BC || AD, 4etbipéxyronbuuku ABCN u BCDN —

napaytenorpammbl. 3uauut, CN || AB u BN || CD. Torza BBICOTH TPEYTONIb-
Huka BNC, npoBezaéHHbIe U3 ero BepmuH B u C, sexar Ha IpsAMBIX BM u
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CM cooTBeTCTBEHHO, a M — opTolieHTp TpeyronbHuka BNC (cM. puc. 46).
CiefioBaTe/NbHO, TPeThbs BBICOTA TpeyroabHUKa BNC jexuT Ha IpAMOH
MN, t.e. MN 1 BC.

[psmeie AD u BC napasienbHel, moatomy MN L AD. Torga meauaHa
MN TpeyronbHuKa AMD SIBASETCS €ro BBICOTOM, 3HAYUT, STOT TPEYTOMb-
HUK paBHOOepeHHbIN. CregoBarenbHo, AM =DM.

B ¢ B K C
M (0}
0
| | 55°
A ‘ N ‘ D A N D
Puc. 46 Puc. 47

6) Ilyctb O — LIEHTP OKPY>XHOCTH, OIMCAHHOW OKOJIO TPEYTOJbHU-
ka BNC, K — cepeauna ctoponsl BC (cm. puc. 47). Torma OK 1 BC.
ITockonbky M — OpPTOLIEHTP TPeyroabHUKA, TO 0Tpe30K OK BABOe MEHb-
me MN, 3Ha4uT,

—lyn=1gc=
OK = 2MN = 2BC = BK.
CnepoBarenbHo, ZOCB=/0BC =45°.
O6o3Haunm ZOCN = a. Tpeyronbauku CON 1 BON paBHOGepeHHEIE,
a npotuBononoxHele yrel CBN u CDN napasienorpaMmma BCDN paBHBL,
II03TOMY
ZCNO =a, 4BNO = ZNBO = 4ZNBC—-/Z0OBC =
= /CDN — ZOBC = 55° —45° = 10°.
CymMa yrioB TpeyroinbHuka BCN paBHa 180°:
55°+(45°+a) + (10° +a) = 180°.
OTciozia HaxoauM, 4TO ae =35°, a Tak kak ABCN — mapaJsuiesiorpaMmm, TO
/BAD = /BAN = /BCN = 45° + a = 45°+35° = 80°. <
Omeem: 80°.

50. OKpy>XHOCTb, BITUCAHHAsA B Tpanelnuio ABCD, kacaetcs e€ 60KOBBIX
cTopoH AB u CD B Toukax M u N cooTBeTCcTBeHHO. [Ipu aTom AM =8MB
u DN =2CN.
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a) Jlokaxkurte, uto AD =4BC.

6) HaitzuTe MN, eci pauyc OKpPY>KHOCTH paBeH v/ 6.

PenreHue. a) [Iycte O — 11eHTp OKPYyXHOCTH, I — pazuyc, K u L —
TOYKHU KacaHUA OKPY>KHOCTU € OCHOBaHUAMU BC 1 AD COOTBETCTBEHHO.
[Tomoxum BM =x, AM =8x, CN =y, DN =2y. [lockoneky CO u DO —
6uccekTpuchl yrioB C u D Tpamenuu, TpeyronbHUK COD TpsSMOYTONb-
HbIM, a ON —ero BbICOTA, NMPOBeJEHHAA W3 BEPLIMHBI IPAMOTO yIJIa
(cm. puc. 48). 3Hauut, CN - DN = ON?, i 2y? = r?. AHaJOTUYHO U3
TIPAAMOYTO/LHOTO TpeyroibHUKa AOB momydaem, uro 8x? = r?. Torza
2y?=8x2, y =2x,

AD = AL+DL = AM+DN = 8x+2y = 8x+4x = 12x,
BC =BK+KC=BM+CN =x+y =x+2x = 3x.
CrnenoBarenbHo, AD =4BC.

BxK Yy C
+~

Puc. 48

6) Ilycts mpsmble AB u CD mepecekaroTcsi B Touke P. Tpeyronb-

HUK BPC moznobeH TpeyroinbHUKy APD ¢ koaddummeHTOM % = %, To-

aTOMY % = % Torga PC = %CD = y = 2x. AHaAJIOr'MYHO HAXOAUM, 4YTO

BP = %AB = 3x, a Tak kak BC = 3x, To TpeyroabHUK BPC paBHOOeApeH-

HbIN (cM. puc. 49).
[ycte LAPD = a. Torza

1
_ P x
COSA="pp =35 = 3

a Tak kKak PN = PM = 3x + x =4x, TO 110 TeOpeMe KOCUHYCOB

MN =/ PM2+PN2—2PM-PN cosa = \/16x2+16x2—2-4x~4x-%=%.
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Puc. 49

U3 paBeHcTBa
8x-x=AM-MB=0OM?*=r*>=6
_ V3
HaXOZIUM, 4TO X = —~. CrefoBaTeNbHO,
8x
MN = — =4. <
V3

Omeem: 4.

51. OxpyXHOCTB, BicaHHasA B Tpanernuio ABCD, kacaeTcs eé 60KOBBIX
cTopoH AB u CD B Toukax M u N cooTBeTcTBeHHO. [Ipu aTom AM = 6BM
u 2DN =3CN.

a) Jlokaxkute, yro AD =3BC.

6) Haitaute MN, eciu paguyc OKpy»KHOCTH paBeH +/105.

Omeem: 18.

52. Touka E — cepenuHa 60KoBoii cTopoHbl CD Tpanernuu ABCD. Ha
cTopoHe AB oTmeuena Touka K Tak, uro CK || AE. Otpesku CK u BE me-
pecekarotca B Touke O.

a) Jlokaxwute, yro CO =KO.

6) Haiizute oTHoleHue ocHoBauuii BC u AD, eciu IUIOMIaZb Tpe-

16
yronbHUKa BCK cocTasisaer 31 IUIOLIAAY Tpamnenyuu.

Pemenue. a) Ilycts npsamele AE u BC nepecekaroTcs B Touke F.
Tpeyronbuuku FEC u AED pashb 1o cTopoHe (CE =DE) u AByM npuie-
JKaluM K Helt yriaMm. 3Hauut, AE =EF, T. e. BE — MeziiaHa TpeyTolbHUKA
ABF, a Tak kak CK || AF, To BO — meauana Tpeyronbauka KBC, T.e. O —
cepezanHa otpeska KC (cm. puc. 50).
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B C F
0
K
E
A D
Puc. 50 Puc. 51

6) O6oznaunm AD =a, BC =b. 113 paBeHcTBa TpeyronbHUKOB FEC u
AED cnepyet, 9to TpeyroibHuk ABF paBHOBenuk Tpanenuu ABCD (cwm.

puc. 51). 3uaunT, wiomazs Tpeyroabarka KBC cocTaBisieT 213—? IIomniaan

mofo6HoTO eMy TpeyroiabHuka ABF. Torga ko3douilneHT MoA06us paBeH

4
6’ T. €.
4 __ BC _ BC b
9 BF = BC+CF  b+a’
b 4
13 3TOr0 paBeHCTBA HAXOAUM, UTO 2=5 <
Omeem: 4:5.

53. Touka O — ILIeHTp OKPY>KHOCTH, BIIMCAHHOU B TpeyroabHUK ABC, B
koTopoM AC < BC. Touka B; cuMMeTpHUYHA TOYKE B OTHOCUTEJIBHO MpA-
Mol OC.

a) Jlokaxkure, uTo ToOuku A, B, O u B, nexxaT Ha OZHOU OKPYKHOCTH.

6) Hatigure mromazap detbipéxyronbHuka AOBB;, eciu AB = 10,
AC=6,BC=8.

Pemenue. a) LIeHTp OKPY>KHOCTH, BIIMICAHHOU B TPEYTOJbHUK, —
TOYKa [lepecedeHusI ero GUCCEKTPUC, Mo3ToMy JIyd CO — GucceKTpuca yr-
sna ACB. 3Hauut, Touka B;, CMMMeTpHUYHad TOUKe B OTHOCUTEILHO IIpA-
Mo# CO, nexuT Ha jsyde CA, a Tak kKak CB; =CB > AC, To B; neXXut Ha
MIpoAoKeHUM cTOpoHbI CA 3a Touky A, npudém CB; = CB (cM. puc. 52).

Tpeyronbuuku OB,C u OBC paBHHI 10 ByM CTOPOHaM U YIJIy MEXAY
HUMU, TIO3TOMY

/OB,A = /OB,C = ZOBC = ZOBA.

U3 Touek B u By, Jexamiyx 1o ofHy cTOpoHy oT npsiMmout OA, orpe3sok OA
BU/IEH IIOZ, OAHUM U TE€M XKe YIVIOM, CJIef0BaTelbHO, TOUKU A, B, O u B,
JIeXKaT Ha OJHOU OKPY>KHOCTH.
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Puc. 52 Puc. 53

6) [Mockonbky AB? = AC? + BC?, TpeyronbHuk ABC NpAMOYTOMbHBIH C
MIpAMBIM YIJIOM Iipu BepinuHe C (cM. puc. 53), 3Ha4uT,

Saasc = 3AC-BC = 1-6-8 =24,

[TycTb r — pazguyc OKpy>KHOCTH, BITHCaHHOH B TpeyroiabHUK ABC. [Tomytie-
puMetp p TpeyroibHuka ABC paBeH 12, mosTomy

S
= AABC_24:2.

p 12
Torma
SAAOC = %AC'T= %‘6'2= 6,
SABOC = %BC'T= %‘8'22 8
CiiegoBaTebHO,

1
SAOBBl :SABIBC_SAAOC_SABOC = 588_6_8 =32-14=18. «
Omeem: 18.

54. Touka O — LIEHTP OKPY>KHOCTH, BIIMCAHHOH B TpeyronbHUK ABC, B
koTopoMm AC > BC. Touka B; cMMMeTpUYHA TOYKe B OTHOCHUTEIBHO IIpsA-
Mmo#i OC.

a) Jlokaxxute, 4To TOUKU A, B, O u B, jexar Ha oJJHON OKPY>KHOCTH.

6) Hailigute miomazps 4veThIpéxyrombHuka ABOB;, eciu AB = 10,
AC=8, BC=6.

Omeem: 12.

55. Touku A, B;, C; — cepeUHBl CTOPOH COOTBETCTBeHHO BC, AC,
AB TtpeyronbHuka ABC. YIUIbl TpeyroJabHUKa IIpU BeplurHax A u C paBHBI
120° u 15° cooTBeTCcTBEHHO, AH — BBICOTA TPEYTOIBHUKA.
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a) Jokaxwure, yto LA,C{B; =ZAHB;.

6) Haiizure A, H, ecmu BC=8+v/3.

PemnreH ue. a) [Io TeopeMe o cpeZiHelt IMHUM TPEYTOJIbHUKA UMeeM
B,C,||BCu AB,= %AB. Kpowme Toro, orpesok HC; — MeAnaHa IpsMo-
YTONBHOIO TpeyronbHuka AHB, IpoBeA€HHAA U3 BEPUIWHBI IIPAMOIO yT-
Ja, moatomy HC; = %AB =A;B; (cm. puc. 54). 3uauut, A;HC,B; —pas-
HoOezZpeHHas Tpamelusa ¢ ocHoBaHuAMU A;H u B;C;. OKolo Heé MOXK-

HO OIIKCAaTh OKPY>KHOCTb. BriMicaHHbBIe B 3Ty OKPY>KHOCTb yIvibl A;C;B; u
A;HB, onupaloTcs Ha OfHY U Ty Xe ATy, clef0BaTeJbHO, OHU PaBHBL.

Puc. 54

6) ITycts O — IIeHTp OKPYKHOCTH pazuyca R, OIMCaHHOIN OKOJIO Tpe-
yronbauka ABC. TTockonbKy ZBAC >90°, Touku A u O jieaT 10 pa3Hble
cTopoHs! oT npsaMoii BC (cM. puc. 55). Ilo TeopeMme cuHycoB

_ BC _ 8V3 _
T 2sin120° 9.3 -
2

Puc. 55

LlenTpanbHeiii yron AOB BaBoe Gosble BrnucaHHoro yrima ACB, T.e.
ZAOB=30°. Torga yrisl OBA u OAB TIpy OCHOBaHUHU PaBHOOEIPEHHOTO
TpeyronbHUKa AOB paBHEI 10 75°, a Tak kKak /BAH = ZABH =45°, 10

/OAH = ZOAB — /ZHAB = 75° —45° = 30°.
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[Tyctb OF — nepneHAUKY/IAp, ONyLeHHbIHM 13 IleHTPa OKPY>KHOCTH Ha
npsamyo AH. KaTeT npsamoyronbHOTO TpeyroabHuka AFO, nexamui mpo-
TuB yra 30°, paBeH NOJIOBHUHE TMIIOTEHY3HI, CIeZI0BATEIbHO,

AH =OF = 0A= 1R =4 <
Omsem: 4.

56. /IBe OKPYy>KHOCTU KacaloTCsI BHYTPEHHUM 006pa3oM B TOUKe A, TIpU-
4éM MeHBIIass OKPYKHOCTh IPOXOAUT dYepe3 neHTp O Gosblueii. luamerp
BC 6osblieit OKpyKHOCTH BTOPUYHO IIepeceKaeT MEHBINYIO OKPYKHOCTh B
Touke M, oim4HOMU oT A. Jlyun AO u AM TiepeceKaroT OOBIIYI0 OKPYXK-
HOCTb B TouKax P u Q.

a) Joxkaxute, uto PQ || BC.

6) V3BecTHO, 4TO yron AOC paBeH 60°. B KaKOM OTHOIIIEHUU TIpsAMast
PC penut oTpesok AQ?

PemeHue. a) JINHUA [[EHTPOB KACAIOIINUXCSA OKPYXKHOCTEH MPOXO-
[UT Yepe3 TOUKY UX KacaHUs, IO3TOMY Touka O JIEXKUT Ha AuameTpe AP
6osbleil okpy:kHOCTH, 8 OA — [UaMeTp MEHBIIEH OKPYKHOCTH.

[Tycte TOuku P u Q snexar Ha npAMbIX AO U AM COOTBETCTBEHHO.
Touxa M J1eXXUT Ha OKPY>KHOCTHU ¢ AuameTpoM OA, moatomy ZAMO =90°.
3Hauyut, OM L AQ. Touka Q JEXUT Ha OKPY>KHOCTH C fuamMeTpoM AP, 3Ha-
quTt, PQ L AQ (cM. puc. 56). IIpsameie OM u PQ neprieHANKYIAPHBI OZHOH
Y TOM e npsaMoit AQ, 3uauut, PQ || OM. CrexoBarenbHo, PQ || BC.

A

p

Puc. 56 Puc. 57

6) Jlyr OKpYyKHOCTH, 3aKJII0YEHHBIE MEXIY HapaielbHbIMU XOpAa-
MU, paBHEI, IO3TOMY

£CPQ = 3UCQ = UBP = 1 /BOP = £ 2A0C = 30°
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(vCQ u wBP —rpaaycusle Mephl Ayr CQ u BP, He cozep:KalluXx TOYEK
B 1 C COOTBETCTBEHHO), a Tak Kak ZAPQ = ZAOC = 60°, To ny4 PC —
6uccekTpuca yriaa APQ (cMm. puc. 57).

[Tycts K — Touka nepeceuenuss AQ u PC. Torga PK — 6uccekTpuca
NIPAMOYTONIBHOTO TpeyroabHuka APQ. CieoBaTelbHO,

QK _ PQ _ — — o1
AKX = AP = cos ZAPQ = cos ZAOC = cos60° = R <
Omeem: 1:2.

57. Touka M — cepeAuHa TUNIOTeHY3E AB IIpAMOYTOIBHOI'O TPEYT'OJIb-
HuKa ABC. CepeJIJMHHBIH ITepIIeHAUKY/IAP K TUIIOTEHY3€e [lepeceKaeT KaTeT
BC B TOuKe N.

a) Jokaxure, yto ZCAN = ZCMN.

6) HalizuTe oTHOLIEHHE PaZNyCOB OKPY)KHOCTEM, ONMMCAHHBIX OKOJIO

TpeyroabHUKOB ANB 1 CBM, ecnu tg ZBAC = 12

s -

Pemenue. a) Uz Touek C u M oTpe3ok AN BHZEH IO NPAMbIM
VIJIOM, 3HA4UT, 3TU TOYKU JIeKaT Ha OKPY>KHOCTU ¢ guaMmeTpoM AN (cM.
puc. 58). BriricaHHbIe B 3Ty OKpPY»KHOCTb yIiibl CAN u CMN onupatorcs Ha

OAHY U Ty XK€ AyTy, CJIE0BATEJIbHO, OHU DaBHBLI.

B B

C A C A
Puc. 58 Puc. 59

6) Brmcannasle yriel MCN u MAN Takke ONMUPAIOTCA HA OFHY AYTY,
IIO3TOMY

/BAN = /MAN = /MCN = /ZMCB,

a Tak kak CM — MeznaHa NPAMOYTOJIBHOrO TpeyroabHuka ABC, mpose-
JAEHHAA U3 BEPUIMHEI IpaMoro yria, To ZMCB = /ZMBC (cMm. puc. 59). Ta-
KUM 06pa3om,

/MBC = /BCM = /BAN.
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PaBHOOGezpeHHbIE TPeYroMbHUKU ANB u CNB mogo0OHBI IO BYM YIJIaM,

MpUYEM KOIPPUIIMEHT MOA00US paBeH OTHOLIEHWIO X OCHOBAHWH, T. €.
k_AB_ 1
~ BC ~ sin/BAC®

- = /1+ctg? ZBAC = /1+ (i)z -

sin /BAC 12 12°
a OTHOILIIEHNE PaInyCOB ONHMCAaHHBIX OKPYKHOCTEH MOZJ0OHBIX TPEYTOIbHU-
KOB paBHO K03bUIIMEHTY ToA00us, TO

Raane 1 _ 13
Racey ~ sin/BAC ~— 12°

[Tockoneky

Omeem: %

58. Ise oKkpyxkHOCTH C LieHTpaMu O; u O, U paguycamu 3 U 4 riepeceka-
I0TCA B TOYKax A ¥ B, npruuém Touku O, u O, jiexat 10 pa3Hble CTOPOHHI OT
npsimoit AB. Yepes TOUKy A IpoBeZieHa IpsiMast, BTOPUYHO TepeceKatonas
3TU OKPY>KHOCTH B Toukax M u K, mpruéM Touka A JeXUT MeXAY TOUKaMU
Muk.

a) Jokaxure, 4yTo TpeyroabHUKu MBK u O;AO, Of0OHHI.

6) Haiizure paccrosiHue ot Touyku B zo npsamoit MK, eciu MK =7, a
0,0,=5.

PemeHue. a) [Iycte Touka M yieXXUT Ha MeHbILIEH OKPY>KHOCTH C
1eHTpoM O;. BImcaHHBIM B 3Ty OKpPYyKHOCTb yron AMB BABOe MeHblile
LeHTpasbHOro yrima AO;B, a 3HauuT, pasBeH yriny AO,0O,. AHaJIOIM4HO,
/LAKB = ZA0O,0; (cM. puc. 60). CresoBaTenbHO, TPEYroabHUKHU MBK n
0,AO, OAO6HEI IO IBYM yTJIaM.

Puc. 60

6) JIMHUSA LIEeHTPOB IepeCceKaAIOIUXCI OKPYKHOCTEH TepIeHANKY/IIpHA
UX 001l XOpZie U IEeIUT e€ IOIoIaM, II03TOMY OTpe30K AB BABOe 6obIe
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Puc. 61

BbIcOTHl AH TpeyronbHuKa AO,0O, (cM. puc. 61). STOT TpEyTOJbHUK Mps-
MOYTOJIbHBIN, TaK KaK

0,A*+0,A*> =3*+4* =5 = 0,03.
3HaYUT,

5 -

_ OlA'OzA _ 3'4 ].2
AH = =55~ ="5

Paccrosinue oT Touku B o npsimodl MK paBHO BbicOTe BP Tpeyronb-

Huka MBK. KoadourueHT nmogobus tpeyronbHukoB MBK 1 O, AO, paBeH

MK _7 a oTpe30oK BP mpu 3TOM HOA0OGHN COOTBETCTBYET OTpe3ky AH.

0,0, 5’
CiiegoBaTebHO,
T =712 _ 84
BP—SAH—5 T = 55- <
Omeem: 84

25°

59. /lana npsaMoyronbHad Tpaneuusa ABCD ¢ IpsMBIM yIVIOM IIPU Bep-
muHe A. OKPY»KHOCTb, IIOCTPOEHHAsA Ha OObIIeM OCHOBaHUM AD Kak Ha
JviamMeTpe, IPOXOAUT depe3 BeplinHy C U IlepeceKaeT MeHblllee OCHOBa-
Hue BC B Touke M.

a) Jlokaxkure, uro /BAM = ZCAD.

6) [lmaroHasiy Tpanenuu nepecekarTcs B Touke O. HaliguTe 1uromaab
TpeyronbHuka AOB, ecnu AB=6, a BC=4BM.

PemeHue. a) [lockonbky AD — guameTp okpyxkHocTy 1 AD | AB,
To AB — KacaTesbHas K OKPY>KHOCTHU. VI3 TeopeMEl 06 yIiie Mexzy Kaca-
TeJbHOH U XOpZAOoH ciienyet, uto ZBAM = ZADM. Tpaneuusa AMCD Bmuca-
Ha B OKPY)XHOCTb, TIO3TOMY OHa paBHOOeZpeHHas, U e€ fuaroHanu obpasy-
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IOT paBHBIE YIJIBI C OCHOBaHUAMU (cM. puc. 62). 3Hauut, ZADM = ZCAD.
CnepoBarenbHo, Z/BAM = Z/CAD.

B 3 M 9 C
6 IO °3_\
S >
B M_C .\ o 5
15
Al D
Puc. 62 Puc. 63

6) ITo TeopeMe 0 KacaTeqbHOM U cekymeit AB>=BM - BC, wiu 36 =
=4BM?, otkyza BM = 3. Torza

BC=4BM =12, CD =AM = V AB*>+BM?2 = 1/36+9 = 3V5,

AC = v/ AB2 +BC? = /36 + 144 = 6+/5.

Touka C JIEXKUT Ha OKPYKHOCTU ¢ AuameTpoM AD, moatomy ZACD =90°
(cMm. puc. 63). ITo Teopeme ITudaropa

AD = V AC2+CD? = /180 + 45 = V225 = 15.

3Ha4uT,
BC _12 _4
AD 15~ 5°
CiiegoBaTebHO,
BO
SAAOB=@SAABD 9 2AD AB—— 15-6 = 20. <

IMpumeuanue. EcTb Apyro#i crnocob: HailTk BeicoTy OH TpeyrogbHUKa
AOB wu3 nogobus TpeyronbHukoB AHO u ABC, a 3aTeM IUIOIIAAb Tpe-
yronbHUKa AOB.

Omeem: 20.

60. OkpyxxHOCTh C leHTpoM O, BIMcaHHasg B TpeyroibHUK ABC, Ka-
caetca ero ctopoH BC, AB u AC B Toukax K, L u M COOTBETCTBEHHO.
[Ipamasa KM BTOpPUYHO IlepeceKaeT B TOYKe P OKpPy:KHOCTb paszuyca AM
C LIEHTpOM A.
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a) Jlokaxure, uro AP || BC.

6) Ilycte Q — Touka mepeceyeHus npsambeix KM u AB, a T — Takas
TO4YKa Ha oTpe3ke PQ, uro LZOAT =45°. Haiiaute QT, eciu LABC =90°,
AM=3,CM=2.

PemeHnue. a) Ilockonmbky CK =CM u AP = AM, TpeyrojibHUKU
MCK u PAM paBHOGezpeHHEIE, TpuuéM LCMK = ZAMP — yTaiBl IpU UX
ocHoBaHusAX MK u MP. 3Hauut, ZMKC = ZMPA (cM. puc. 64). CregoBa-
TenbHO, AP || BC.

C
p 4 C
T %Y
N 12
3t P/
&y /o” o K
N b‘p o
¢ /\
(1/2 . -
A 3 L] x B 2 Q
Puc. 64 Puc. 65

6) O6o3uaunm BK = BL = x. Torza
CK=CM=2, AL=AM=3, BC=2+x, AB=3+x.
Mo Teopeme ITudaropa
AC? =BC?*+AB%, wm 25= (24 x)%+(3+x)?

oTkyza x =1. 3nauut, BC =3, AB=4.
[MockonbKy BC = AP =3 u BC || AP, deTsipéxyronbHuk ABCP — mipsi-
MOYTOJbHUK, 3HauuT, CP = AB =4 (cM. puc. 65).

TpeyronpHUK AMQ mozobeH TpeyronbHUKy CMP ¢ K03ppuIieHToM
% = %, MIO3TOMY

aQ=3cr=34=s

O6o3HaunM /BAC = a. Torga

/MAO = %

ZPAT = 90° — ZQAT = 90° — (45°+ 5 ) = 45°— §,

ZMAT = 45°— 3,
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noatoMy AT — GHUCCEKTpHCa, a 3HAYUT, U BHICOTA PaBHOOEAPEHHOIO Tpe-

yronbHUKa MAP.
B nipamoyronsHOM TpeyroabHuke ATQ M3BECTHO, 4TO
_ — _Ap _3 _ 1
AQ =6, tg/AQT =tg/ZAQP = A0°-6- 2
Torma cos ZAQT = % CrnezmoBartesbHO,
2 12
T =AQcosZAQT =6-—= = —(=. <
. Q Q Q N
Omeem: E

61. YersipéxyronbHuk ABCD BmucaH B OKpPYyXHOCTb. [luamerp CC,
NIepIeHAUKYIAPEH cToOpoHe AD u mepecekaeT e€ B Touke M, a AuaMeTp
DD, nepneHANKYIApeH CTOpOHe AB U nepecekaeT e€ B Touke N.

a) [ycts AA; — TakKe AUAMETP OKPY)KHOCTHU. Jlokakute, uro ZDNM =
=/BA:D;.

6) Haiizure yriel yeTslpéxyroinpHuka ABCD, ecim yron CDB BiaBoe
MeHblue yrina ADB.

PemeHue. a) /luamerp, NepneHUKYIAPHBIN X0pJe, JeIUT eé I0-
nonaM. 3Hauut, M u N — cepeauHbl CTOpOoH AD U AB COOTBETCTBEHHO.
Otpe3ok MN — cpezHsAs TUHUA TpeyroiabHuka BAD, moatomy MN || BD.
Torza

/BDD, = /BDN = /DNM.

Bncannsle yriel BA;D; u BDD, onuparoTcs Ha OLHY U TY »Ke LyTY, I03TO-
My £BA,D; = ZBDD; (cMm. puc. 66). CnegoBarensHo, ZDNM = Z/BA;D;.

C
B
Di/ fy A
ul
A M D
¢
Puc. 66

6) TpeyrompHuku ADB u ACD paBHOOeApeHHbIe, 3HAYUT, UX BHICOTHI
DN u CM asnatotca buccexkrpucamu. Obo3naunm ZADD, = ZBDD; =a.
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Puc. 67
Torza (cm. puc. 67)

/CDB = 3 /ADB = ZADD; = q,
/CAD = /ADC = 3a, /ACD =180°—6a, /ACB= /ADB = 2a,
/BCD = ZACB + ZACD = 2a+180° — 6a = 180° — 4a,
/BAD = /ABD = 90° — /BDD, = 90° —a,

CyMMa HIPOTHBOIIOJIOXKHBEIX YIVIOB BIHCAHHOTO YETHIPEXYTOIbHUKA
paBHa 180°, moatomy /BAD + /BCD =180°, win

(90° —a) + (180° —4a) = 180° < 5a =90° < o =18".
CiiegoBaTebHO,
/ADC =3a =54°, ZABC =180°—ZADC = 180° —54° = 126°,
/BAD =90°—a =90°—18°=72°, /BCD =180°—-72°=108°. <«
Omeem: 72°,126°, 108°, 54°.

62. OKpYXHOCTH C IIeHTpoM O, paconoXeHHbIM BHYTPU IPAMOYTOJIb-
HO¥ Tpaneuuu ABCD, mpoxoauT 4epe3 BepiIuHel B u C 6osblieii 60K0BOM
CTOPOHBI U KacaeTcsi 60KOBO# cTOpoHBI AD B Touke T.

a) Jokaxwure, yto yroa BOC BzaBoe borbiue yria BTC.

6) HatiguTte paccTossHuEe OT Touku T 10 mpssMod BC, ecii OCHOBaHUS
Tparnenuu AB u CD paBHHL 4 1 9 COOTBETCTBEHHO.
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PemeHue. a) Touku O u T pacrosoKeHbI IO OJHY CTOPOHY OT IIps-
Mot BC, O3TOMY LIeHTpaIbHBIH yToJl, COOTBETCTBYIOIINI BIMCAHHOMY YT-
ay BTC, — 310 yron BOC (cwm. puc. 68). CregoBaTensHo, ZBOC =2/BTC.

Puc. 68 Puc. 69

6) Ilycts mpozpomKeHysi 60KOBBIX CTOPOH TpPAIEeI[UH MEePECEKAIOTCS B
TouKe P, a H — OCHOBaHUe MEPIEHANKY/ISAPA, OMYIIeHHOTO U3 TouKu T Ha
60koByt0 cTopoHy BC. O6o3Hauum /DPC = a (cM. puc. 69). V3 npsamo-
YrOJbHBIX TpeyroabHUKOB PDC, PHT v PAB niony4aeM, 4TO

sina = ¢b sina = TH sina = AB
- PC’ - PT’ ~ PB’
3 CD_TH AB_TH _
HAYUT, 5= = pr U pp = pr- [IPEMHOXIB 5TH /IBa PaBEHCTBA, IOMY-
YKM, YTO
TH®> _ CD-AB
PT2 = PC-PB’

a TaK Kak 110 TeopeMe O KacaTe/bHoii u cekymeii PT? = PC - PB, To
TH> = CD-AB =4-9 = 36.

CnemoBatenbHo, TH = 6. <
Omeem: 6.

63. B BrIIyKJIOM 4eTHIpEXyroabHUKe ABCD M3BeCTHBI CTOPOHEI U Aua-
roHanb: AB=3, BC=CD=5, AD=8, AC=7.

a) JlokakuTe, YTO BOKPYT 3TOr0 YeTHIPEXYTOJbHUKA MOXKHO OIKCATh
OKPY>KHOCTb.

6) Haiigute BD.
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Pemenue. a) [lo TeopeMe KOCUHYCOB U3 TpeyroibHUKoB ABC u
ADC HaxoguM, 4TO

_ BA®+BC*—AC® _ 9+25-49 1
COsZABC = ——pr e = "3.35 - 2
_ DA’4+DC>—AC® _ 64+425-49 1
s LADC = —— s =" 558 — 3

3nauut, ZABC =120° u ZADD =60° (cM. puc. 70). CymMa IpOTHUBOIIO-
JOXKHBIX YyT7I0B ABC 1 ADC yeThipéxyronbHuka ABCD paBHa 180°, cieno-
BaTeJIbHO, BOKPYT HEr0 MOXXHO OIIMCATh OKPY>KHOCTB.

Puc. 70 Puc. 71

6) Ilepewlii cnocob. Ilycts auaroHanu AC u BD mepeceKarTcs B TOY-
ke K. Briucannsle yriel BAC u DAC onnparoTcs Ha paBHBIE XOP/bl, 3HAYUT,

ZCBK = /ZCBD = ZDAC = Z/BAC.
Torga TpeyronsHuku BKC 1 ABC mozo6HBI IO AByM yriaM (Yo IIpH Bep-

muHe C — O6IIHiL), T0O3TOMY BK _ BC OTcioza HaXoAuM, YTO
’ AB ~ AC” ’
_ AB-BC _3:5_15
BK = AC — 7 T 7°

AHaynorndHo, u3 mnozobus TpeyronbHUKOB DKC u ADC HaxoauM, 4TO

DK = 4—70 (cm. puc. 71). CnenoBaTtenbHO,

— _ 15,40 55
BD =BK+DK ==+ — ==

Bmopoti cnocob. O6o3nauum /BAC = ZDAC = a. TIo TeopeMe KOCHHY-
coB U3 TpeyronbHuka ADC HaxoAUM, 4TO

cosq = 49F64-25 11
- 278 T 14
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Torma

_ _ 2, 190121 . 121 . 23
cos Z/BAD = cos2a =2cos“a—1=2 196 1= o8 1_98'

CiiegoBaTebHO,

BD = \/BC2+CD2+2BC-CD cos /BAD =
_ c.g.23 _ 23 _ ., /121 _ 55
_\/25+25+2 55 98_5\/2+49_5 5 =2

Tpemuii cnoco6. Ilo Teopeme IlToneMes AJs1 BIIMCAHHOTO YeTBHIPEX-
yronbHUKa ABCD mosny4aeM, 4To

AB-CD+BC-AD = AC-BD, wm 3-5+5-8=7BD,

OTKyza BD = % <
Omsem: %

64. BricoTs! TpeyronbHuka ABC ¢ TynbIM yriioM ABC nepecekaroTca B
Touke H. Yron AHC paBeH 60°.

a) Jlokaxxure, uto yroia ABC paseH 120°.

6) Haiiaute BH, eciu AB=6, BC=10.

PemnreHue. a) [Iycte AA; u CC; — BBICOTHI TpeyronbHuKa ABC. Ilo-
cKobKy yron ABC Tymoi, Touka H nepecedeHusa npameix AA; u CC, ne-
JKUT BHe TpeyronbHuka ABC. I1pu aToMm Touku B 1 H jiexkat 1o OZHY CTO-
poHy ot npamou AC (cMm. puc. 72).

Puc. 72

B uernipéxyronbHuke BA;HC, yrisl Ipu BepuiMHax A; u C; paBHHI
mo 90°, 3HaUUT, CyMMa JIBYX APYTHUX YIVIOB 3TOT'O YETHIPEXYTOMBHIKA PaB-
Ha 180°. CiezoBaTebHO,

/ABC = LZA,BC, = 180° — ZAHC = 180° — 60° = 120°.
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6) [Iycts O — LEeHTP OKPY:KHOCTH, OMMCAHHON OKOJIO TPEyrOJbHUKA
ABC, M — cepezauHa ctopoHbl AC. U3BecTHO, uTo BH =20M. ([leiicTBU-
TeJNbHO, eciu N — ceperHa cTOpoHbl BC, T0 MN — cpefHAA JIUHUA Tpe-
yronbuuka ABC, 3uauut, MN || AB. [Ipsimas ON — cepeuHHbIN TepIIEH-
auKynsap kK cropore BC, a Tak kak AH 1 BC, To ON || AH. TIpsambie OM
¥ BH TakKe napasjiesibHEL, T. €. 00e OHU ITepIeHUKY/IIpHBI npamoii AC.
3HA4YUT, CTOPOHEI TpeyroJbHUKa ABH COOTBETCTBEHHO IapalielbHbI CTO-
poHaMm TpeyrombHuKa NMO. OTU TpeyroabHUKY HOZOOHEI ¢ KO3bpUIeH-
TOM 2, Tak kaKk AB=2MN. CrnegoBaTtenbHo, BH =20M.)

Puc. 73

[MTockonbky yron ABC Tynoii, Touku H u O jiexkaT 1o pasHble CTOPOHBI
ot npssmoit AC. I'pagycHas mepa ayru AC, He coZieprkalielt TOUku B, BABOe
6osblire TpazycHOM Mepsl BiiMcaHHoro yria ABC, T.e. paBHa 240°. Torza
rpagycHas Mepa ayru ABC paBHa 120°. 3HAUWT, COOTBETCTBYIOIIUMA 3TOM
ZyTe HeHTpanbHbI yron AOC Takke paBeH 120° (cM. puc. 73).

[To Teopeme KOCHHYCOB

AC= \/BA2+BC2—ZBA-BCcos 120° = \/36+100+6-10 =4/ 196 =14.
W3 npamoyronpHOro TpeyronbHuka OMC HaxoAUM, 4TO

7

OM = CM ctg ZCOM = 7 ctg60° = ek
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CiegoBaTebHO,
14
BH = 20M = —. <
V3
14
Omeem: —.
V3

65. OKpy>XKHOCTb IIPOXOJAUT Yepe3 BepIIUHEL A, B u D napasuiesorpam-
Mma ABCD, niepecekaeT cTopoHy BC B Toukax B u M, u nepecekaer IIpo-
JomxeHne cTopoHbl CD 3a Touky D B Touke N.

a) Jokaxure, uto oTpe3ku AM u AN paBHBI.

6) HaiiguTte oTHOIIeHME A1uH oTpe3koB CD u DN, eciu AB:BC=1:3,
a cos ZBAD =0,4.

PemeHue. a) Tpaneruas ABMD BnrcaHa B OKDPYKHOCTb, 3HAYUT,
OHa paBHOOOKas. /[uaroHaju paBHOOOKOM Tpamlelyy PaBHBL, [TO3TOMY
AM = BD. Tpanieniua ABDN BrucaHa B OKPY»KHOCTb, 3HAQUUT, OHa Takxe
paBHOOOKas, moaTomy BD = AN (cwm. puc. 74). CnegoBarensHo, AM = AN.

N

Puc. 74 Puc. 75

6) O6osHayum CD = AB=x, DN =y. Torga AD = BC = 3x. PaccMOT-
puUM paBHOOGOKYIO Tpamenuio ABDN c ocHoBaHusaMu AB=x, DN=y u
guaroHanaMu BN = AD = 3x. Yepes Touky N npoBeZ€M IPAMYyIO, Tapa-
nenbHyto AD. TlycTh P — TOYKa mepecedYeHust 3TOU MPSAMOU C MPOJOIKeE-
HUeM oTpeska AB (cm. puc. 75). PaccmoTpuM TpeyroibHuUK BNP co cTopo-
Hamu BP =x+y, BN = AD = NP =3x, u yrmioMm BPN, paBHbIM yriy BAD.
Ilo Teopeme KOCUHYCOB

BN? = BP?> + NP2 —2.BP-NP cos /BPN,
nin

9x? = (x+y)2+9x2—2(x+y)-3x-g, 5y%—2xy —7x*> =0,
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OTKY/d ¥ = £ X. CiiegoBaTebHO,
€ _x_ x _5
5
Omeem: 5:7.

66. OKpY>KHOCTb ITPOXOAUT Yepe3 BepIInHbEL A, B u C mapasienorpam-
Ma ABCD, a Taxxe dyepe3 TOYKU E 1 K, KOTOpPBIE JIexKaT Ha IPOJO/DKEHUAX

cTopoH AD u CD 3a BepiIMHY D COOTBETCTBEHHO
a) Jlokaxxute, uto BE =BK.

0) Halinute oTHOIIEHUE 2}2, eciau ZBAD =30°.
PemeHue. a) Tpanmeuusa ABCE BHucaHa B OKPY>KHOCTb, 3HAUUT,

3 3

OHa paBHOOOKas. /[uaroHaju paBHOOOKOM Tpamlelyy paBHBL, [TO3TOMY

BE = AC. Tpanenua ABCK BIucaHa B OKPY>XHOCTb, 3HAUUT, OHA TaKXKe
3

paBHOOOKas, moatomy AC = BK (cMm. puc. 76). CiegoBarenbHo, BE = BK

B Cc

K

Puc. 76

6) Tpeyronbauku ADC u KDE nofo6HEI 110 ABYM yIyiaMm (cM. puc. 77)
HO3TOMY K}g gg

120°

E
30°

Puc. 77
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YeTbipéxyronbHUK ABCK BIIUCaH B OKPY>KHOCTb, 3HAYUT,
/AKD = ZAKC = 180° — LZABC = /BAD = 30°.
Brniucanusle yribl KAE u KCE onuparoTca Ha OAHY U Ty e AyTY, II03TOMY
/KAD = /KAE = /KCE = /BCE — /BCD =
= /ABC — /BAE = 150° —30° = 120°.
[IpuMeHUB TeopeMy CUHYCOB K TpeyroJlbHUKY ADK, 1oay4uM, 4TO
AD _ sinZAKD _ sin30° _

AD — 2 _ 1
DK ~ sinZKAD _ sin120° _ 3 3
2

Omeem: i.

V3
67. OKpy>XKHOCTb IIPOXOAUT Yepe3 BepIlIuHbl A, B u D napasienorpam-
Ma ABCD. Dta okpy>XHOCTb IiepecekaeT BC B Touke E, a CD — B Touke K.
a) Jlokaxwute, uto oTpe3ku AE u AK paBHBI.
6) Haiiaure AD, ecu nsBecTHO, uto EC=48, DK=20, a cos /ZBAD=0,4.
Omeem: 50.

68. OxpyxHOCTH ¢ eHTpoM O, KacaeTcst ocHoBaHuii BC u AD u 60xo-
Boli cTopoHbl AB Tpaneuuu ABCD. OKpyXHOCTb ¢ ieHTpoM O, KacaeTcs
ctopoH BC, CD u AD. U3BecTHO, yT0o AB=10, BC=9, CD =30, AD =39.

a) Joxaxure, uro npsamas 0,0, napajiesbHa OCHOBaHUAM Tpamnelun
ABCD.

6) Haiigute O, 0,.

PemeHue. a) [lycts okpyxHOCTHU ¢ leHTpamu O; u O, KacamTcs
npamoil BC B Toukax P; u P, cOOTBeTCTBEHHO, a mpamoi AD —B To4-
kax Q; u Q, coorBeTcTBEeHHO. Torza Touku O; U O, — cepeVHbBL IPOTH-
BOIIOJIOXKHBIX CTOPOH P;Q; u P,Q, npamoyroneHuka P;P,Q,Q,. 3Hauwur,
0,0, || PP, (cm. puc. 78). CnegoarensHo, 0,0, || BC || AD.

B P b, c

ap=n
0, 0,
s

A Q Q D

Puc. 78
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6) LleHTp OKPY’KHOCTH, BIIMCAHHOM B YTOJI, JIEXKUT Ha €ro OUCCEKTPH-
ce, moaromy CO, u DO, — GUCCEKTPUCH YIIOB ITpU 60KOBO# cTopoHe CD
Tpanenuu ABCD.

[Tycts npamasa CO, nepecekaeT ocHoBaHue AD B Touke K (cM. puc. 79).

Torza
/CKD = /BCK = /DCK,

moatoMy TpeyronbHUK CDK paBHOGenpenHnsrii, DC = DK. 3Hauut, ero
6uccektpuca DO, ABIsgeTCS BBICOTON U MeinaHoU. [Ipu aToM

AK = AD—-DK = AD —-CD =39-30=9 = BC,
3HauyuT, ABCK — napasienorpamm, noaromy CK || AB u CK =AB=10.

BXPI PZCN

- Tt
~
M LN
Mf— \o, 0,
/
S
~
[ [
A Q KQ, D
Puc. 79

[Tycte N —Touka KacaHusi ¢ OOKOBOU cTOpOHOH CD OKpPYXHOCTH
¢ neHrpom O,. Torza O,N — BbICOTa NPAMOYI'OJIBHOTO TpPEYTrOJIbHUKA
CO,D, npoBefiéHHAA U3 BEPIUUHBI NIPAMOTrO yia. B 3ToM TpeyroibHuKe

MU3BeCTHO, 4TO O,C = %CK =5 u CD =30. 3Hauur,

0,C> 25 _ 5

CD ~ 30 6

[Tycts pazuyc okpy:kHOCTel paBeH r. Torga

r=0,N=vCN-DN =/ 2-(30-¢) _ V35

[Tycte M — TOYKa KacaHUsA MEePBON OKPYXHOCTH CO CTOPOHOU AB.
O6o3nHauum BP; = BM = x. Torna AQ; = AM =10 — x. Yron BAD ocCTphIii,
TaK KaK OH paBeH ymry CKD TIpu OCHOBAaHHUY PaBHOOEPEHHOTO TPEYTOIb-
HUKa, 103TOMy X =BM <AM =10—x, T.e. x <5.

Paguyc O;M — BpICOTa IPAMOYI'OJIBHOI'O TpeyroabHuka AO; B, mpose-

[éHHAasA U3 BepUIMHBI IPAMOTO yria. 3HauuT, BM - AM = O;M? =r?, wim

CP2=CN=
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x(10—x) = % Vi3 sTOro ypaBHeHHUA M YCJIOBUA X < 5 HaX0OAUM, YTO
25
x=". CrnezoBaTenbHO,
25 5
0,0, = PP, = BC—(BP;+CP,)) =9— (g+g) =9-5=4. <«
Omeem: 4.

69. OxpyxHOCTB ¢ eHTpoM O, KacaeTcsa ocHoBaHu BC u AD u 60oxo-
BOi1 cTopoHb! AB Tpanenuu ABCD. OKpyXHOCTb ¢ ieHTpoM O, KacaeTcs
cropoH BC, CD u AD. VIzBecTHO, uTto AB =30, BC =24, CD =50, AD =74.

a) Jokaxure, yro npamasa 0,0, napasuiesbHa OCHOBAaHUAM Tpalelyu
ABCD.

6) Hatizute O;0,.

Omeem: 9.

70. YeTBIpEXyroNbHUK BIMCAH B OKPY>KHOCTb pazuyca R =8. l3BecT-
HO, uTo AB=BC=CD=12.

a) Jokaxure, yro npsAamble BC u AD napaJjuiesbHBbL.

6) Haitgure AD.

Pem e H u e. a) Bnucannsie yriisl CAD 1 ACB onupatoTcsl Ha paBHbIE

xopasl CD u AB, noatomy ZACB = ZCAD (cMm. puc. 80). CiezoBaTeNbHO,
BC|| AD.

Puc. 80 Puc. 81

6) O6o3naunM LCAD = /BAC = a. TpeyronbHUK ACD BIIMICaH B OKPYXK-
HOCTb pazuyca R (cMm. puc. 81). [To Teopeme CUHYCOB

L _CD_12_3
SINA=%R =16~ %
Torma
cos ZADC = cos2a = 1—2sina = 1—2-1—96 = —% < 0.

3HAUUT, YIVIBI IpU OCHOBaHUMU AD paBHOOOKOU Tpamnenyu ABCD — Ty-
TBIE.
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ITycte AH — BBICOTa Tpaneuuu. Toraa Touka H nexuT Ha oTpeske BC.
W3 npAMoOyronbHOro TpeyronbHuka AHB HaxoAuM, 4TO

BH = ABcos(180° - 20) = —12cos2a = —12- (—5 ) = 5.
C Zpyrolt CTOPOHHI,
__ BC—AD _ 12—AD
CH = 5 =—5
V3 ypaBHeHUA 12 —2AD = % HaxoauM, 4to AD =9. <
Omeem: 9.
71. B tpaneuuu ABCD c ocHoBanuamu BC u AD yriusl ABD u ACD
IIpsAAMBIE.

a) Jokaxure, uto AB=CD.
6) Haiigure AD, eciu AB=2, BC=7.

PemeHue. a) U3 Touek B u C, JeKallyx 110 OLHY CTOPOHY OT IIps-
Mot AD, oTpe3ok AD BU/ieH 110/, IPAMBIM YIJIOM, 3HAYUT, 3TU TOYKHU JIeXKaT
Ha OKPY>KHOCTH ¢ AuaMmeTpoM AD (cMm. puc. 82). Tpanenusa ABCD BnucaHa
B OKPY)KHOCTb, ITO3TOMY OHa paBHobOoKas. CiepoBarensHo, AB=CD.

B C
B 7 C
2 2
A D A 7 e D
Puc. 82 Puc. 83

6) O6o3naunM AD = x. [lyctb BH — BBICOTa Tpameiuu (cM. puc. 83).
Torza
AD—BC  x-7

AH = === =757,

a Tak Kak BH — BbICcOTa IPAMOYTOIBHOTO TpeyroiabHuKa ABD, npoBezéH-

HadA U3 BEPIIMHEI IPAMOIO yIJla, TO

x—=7

2

W3 5TOr0 ypaBHEHUA HaXOAUM, 4TO X =8. <
Omeem: 8.

AB?=AH-AD, wwm 4= X.
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72. OKpyKXHOCTb  LieHTpoM O BBICEKAeT Ha BCeX CTOPOHAX Tpaleluu
ABCD paBHBIe XOpZHL.

a) JlokaxxuTe, 9YTO GMCCEKTPUCH BCEX YIVIOB TpAIel[UU ITepeCeKaloTCs
OZIHOI TOUKe.

6) HaiizuTe BBICOTY TpameIuu, eCJIU OKPYKHOCTD IlepeceKaeT 60KOBYIO
cropoHy AB B Toukax K u L Tak, yto AK =15, KL=6, LB=5.

PenreH ue. a) PaBHble XOpZAbl paBHOYZAJIEHH! OT LIEHTPA OKPY>KHO-
CTH, T03TOMY To4Ka O paBHOyZaJeHa OT BCeX CTOPOH Tpanenuu. CiesoBa-
TenbHO, O — TOUYKa IlepecedeHNs OGMCCEKTPHC BCeX YIVIOB Tpamenuu (cM.
puc. 84), T. e. 3TH GUCCEKTPUCH ITepeceKarTcs B Touke O.

B C

Puc. 84 Puc. 85

6) [Iycts T — OCHOBaHME MEPIEHAUKYIAPA, OMyMIEHHOTO U3 TOYKU O
Ha 60KOByI0 cTOpoHY AB. Torza T — cepeavna xopasl KL. TpeyroibHUK
AOB TpAMOYTONbHBIHM, Tak Kak jgyan AO u BO — GUCCEKTPUCH YIJIOB,
cymMMa KoTopeix paBHa 180° (cM. puc. 85). 3Hauut, OT — BBICOTA Ips-
MOYTOJIBHOTO TPEYTOJbHUKA, IIPOBEJEHHAA U3 BEPIINHBI IIPAMOTO YIJIa,
IIO3TOMY

OT = VAT -BT = v/ (AK +KT)(TL+LB) = /(15+3)(3+5) = 12.

PaccrostHus ot Touku O /10 OCHOBAaHUM TpaNellny TaKXKe PaBHEI 12, ciezo-
BaTeJIbHO, BEICOTA Tpaleluu paBHa 24. <
Omesem: 24.

73. OKpyXHOCTB ¢ leHTpoM O BBICEKaeT Ha BCeX CTOPOHAX Tpameluu
ABCD paBHBIE XOPZAHL.

a) JlTokakuTe, YTO GUCCEKTPHUCHI BCEX YIVIOB Tpameliy IepeceKaTcs
O/ZTHOU TOYKe.

6) HaliguTe BRICOTY Tpalenuu, eCJIU OKPYKHOCTb IlepeceKaeT OOKOBYIO
cropoHy AB B Toukax K u L Tak, yto AK =16, KL =8, LB=1.

Omsem: 20.
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74. Ha 60K0BBIX cTOpoHaxX AB 1 AC paBHOGEAIPEHHOTO TPEYTONbHUKA
ABC otnoxeHsl paBHble 0Tpe3kd AP 1 CQ COOTBETCTBEHHO.

a) JlokaxxuTe, YTO CpeJHAA JUHUA TPeyroJbHUKA, NTapajielbHasd ero
OCHOBAHUIO, IPOXOJUT Uepes cepefiuHy oTpeska PQ.

6) Haiigure AnmHy oTpe3Ka mpsaMoil PQ, 3akIi04€HHOTO BHYTPU OITHU-
CaHHOM OKPY)XHOCTH TpeyronbuHuka ABC, ecmu AB = AC = BC = 3V2,
CQ=AP=v2.

Pemenue. a) Ilycts D u E — cepeaunsl ctopoH AB 1 AC COOTBeT-
cTBeHHO. UYepe3 Touky Q MmpoBeféM MpAMYIO0, napaienbHyio AB. IlycThb
oTa npamas nepecekaet npamyro DE B Touke F, a npsamsle PQ u DE niepe-
cekatorcd B Touke K (cMm. puc. 86).

TpeyronpHuK EQF paBHOGeApeHHBIH, T03TOMY FQ = QE = DP. 3Ha4wuT,
TpeyronbHUKYU QKF 1 PKD paBHBI IO CTOPOHE U IByM IPWIeXalluM K Helt
yriaMm. CinegoBaTtenbHo, KQ =KP, T.e. cepeaguHa K oTpeska PQ 1eXUT Ha
cpenHei muanu DE.

Puc. 86 Puc. 87

6) ITycte O — IIEHTP OKPY)XHOCTH paZinyca R, OMMCAHHOM OKOJIO pas-
HOCTOpPOHHero TpeyronbHuka ABC, npaMasa PQ mepecekaeT 3Ty OKpYX-
HoCTb B Toukax M u N, touka H — npoekuua Touku O Ha xopgy MN.
Torga H — cepeauna uckoMoro orpeska MN. Touka D — cepeauHa CTO-
poHBI AB paBHOCTOpOHHero TpeyronbHuka ABC, mostomy CD — BbICOTa
TpeyronbHUKa ABC (cM. puc. 87). Torza

R:%CDZ%MT"/?:\@,

AP _ V2 _
AD ~ 33"

a TaK KaK
_AQ
T AC’

2
3
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T0 PQ || CD. Torga OHPD — IpAMOYTOIbHUK, 3HAYUT,

OH:DP:AD—AP:%\/E—\/izg.

W3 npamMoyrosbHOro TpeyronbHuka OHM HaxoAuM, 4To

MH = v/ OM2— OH? = /R? — OH? = \/6—% = \/%.

CrnezmoBarTesbHO,
MN =2MH =24/ 11 = v22, <
Omseem: v 22.

75. Touka O — JeHTp OKPY>KHOCTH, OIIMCAHHON OKOJIO OCTPOYT'OJIbHOTO
TpeyronbHuka ABC, a BH — BBICOTa 3TOI'0 TPEYTOJIbHUKA.

a) Jokaxure, uyro yrisl ABH 1 CBO paBHBIL.

6) Haiiaute BH, eciu AB=16, BC =18, BH =BO.

PemeHnue. a) [Iyctb OM — nepneHgUKY/ApP, ONMYIIEeHHBIN U3 I[eH-
Tpa OKpy>XHOCTH Ha cTopoHy BC. Torza M — cepegyna ocHoBaHuA BC
paBHOOeapeHHOTO TpeyronbHUKa BOC. ITOCKONBKY TpeyroabHuUK ABC
OCTPOYTOJNBHBIN, 1IeHTp O ero ONMCaHHHON OKPY)KHOCTHU JIEXKUT BHYTPU
TpeyroibHUKa. 3Ha4yuT, BOC — 1leHTpalbHbIN yTOJ, COOTBETCTBYIOIIUHI
BIMcaHHOMY ymiy BAC, noatoMmy (cM. puc. 88)

/BAC = %LBOC — /BOM.

JlBa yIyia nmpsAMOYrojJbHOTO TpeyroabHUKa AHB COOTBETCTBEHHO PaBHBI
ABYM yIJIaM IIPAMOYI'OJIBHOI'O TpeyroabHuka BMO, 3HaYUT, TPETbU YIVIBI
3TUX TPEYTOJBbHUKOB TaKKe PaBHBI, T. €.

/ABH = /MBO = ZCBO.
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6) O6o3naunM BH = BO = R. IIpAMOyTobHbIE TPEYTONbHUKU AHB 1

BMO momobubI 1o AByM yrmiaMm (cM. puc. 89), mosTomy % = %, wWin
R_9 o
16 — g+ OTcioza HaXoaMM, 9TO
R*=9-16 = 144 = 12°.
CnemoBarenbHo, BH =R=12. <

Omeem: 12.



IMpunoxenue 2. CMCcoOK NMoJe3HbIX PpakToB

1. a) buccekTpuCH CMeKHBIX YIVIOB IIepIeHAUKY/IAPHBL.
6) BricceKTpUCHl BHYTPEHHUX OJHOCTOPOHHUX YITIOB IIPH /BYX I1apai-
JIeJIbHBIX NIPAMBIX U CeKyllel neplneHuKyIsapHBL.

2. a) Eciiu 6uCcCeKTPUCEHL, IPOBEAEHHBIE U3 BepIIUH B 1 C TpeyronbHU-

ka ABC, nepecekatorcs B Touke O, To ZBOC =90° + %AA.
6) Ec/iit 6MCcCeKTPHUCH BHENTHUX YIJIOB MPU BepuinHax B u C Tpeyrojib-

HuKa ABC mepecekatoTcs B Touke Q, To ZBQC =90° — %ZA.

3. a) Ecsiiu MmesmaHa TpeyroibHUKA PaBHA MTOJIOBUHE CTOPOHBI, K KOTO-
pO¥i OHa TIpOBeZieHa, TO TPEYTOMbHUK IIPSIMOYTOMbHBIH.

6) MeguaHa NpSAMOYTOIBHOTO TPEYTOIbHUKA, TPOBEAEHHAS U3 BEPIIH-
HBI IIPSMOTO YIVIa, PaBHA MOJIOBUHE TUMTOTEHY3HI.

4. a) OTpe30K, CoeJUHSIONNM cepeJUHBI AMaroHaae Tpamnenuu, pa-
BeH TOJIypPa3HOCTH OCHOBAaHUH.

6) Eciu cymMMa yIJIoB MPU OJHOM M3 OCHOBaHWM Tpareluy paBHa 90°,
TO OTPE30K, COEAMHAIONINN CepeZIMHbl OCHOBAHUI Tpamelyuu, paBeH uX
MTOJTyPa3HOCTH.

5. IIpoekuus 60KOBOI CTOPOHBI paBHOOEPEeHHO! Tpalelny Ha OCHO-
BaHMe paBHA IOJYPa3HOCTU OCHOBAHUM, a MPOEKIUA AUaroHaayu — IOJy-
CyMMe OCHOBaHU.

6. Cgoiicmsa okpyxcHocmu.

a) Jluametp, nepneHANKY/IAPHBIN X0pAe, JeIUT e€ IIOMoMaM.

6) JlmaMmeTp, MPOXOJAIINI Yepe3 CEpPelUHY XOpAbl, He SBIAIOLIEHC
JAyiaMeTpoM, NlepIlIeHJUKY/IApeH 3TOU Xopzae.

B) CepeZIMHHBIM MTepIEHAVKY/IAP K XOpZie IPOXOJUT Yepes LIeHTP OKPYXK-
HOCTH.

r) PaBHBIe XOpAbI yAa/IeHb! OT IIeHTpa OKPYKHOCTU Ha paBHBIE PaccTo-
AHUA.

Z) XopZAbl OKPYKHOCTH, YAa/JI€HHbIE OT IleHTpa Ha paBHbIe PAaCCTOAHNUS,
PaBHBI.

e) OKpy’KHOCTb CUMMeTPUYHA OTHOCHUTEIBHO LIeHTPa X OTHOCUTEIBHO
JM060r0 CBOETO JUaMeTpa.

) Jlyru OKpYy>KHOCTH, 3aKIIOY€HHBIe MeXXy NapajuleJbHBIMU XOpZAa-
MM, PaBHBIL.

7. a) 3ameuamensvHoe c80licmao okpyycHocmu. T'eoMeTpruiecKoe MecTo
ToueK M, U3 KOTODPhIX OTPe30K AB BujeH ToA mpsaMbiM yrioMm (LAMB =
=90°), ecTb OKPY>XHOCTb C AraMeTpoM AB 6e3 Touek A u B.
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6) TeoMmeTpHuYeckoe MecTO TOYeK M, M3 KOTOPBIX OTPe30K AB BUEH
oz, ocTpbiM yrioM (LAMB < 90°), ecTb BHEIIHOCTh Kpyra C AWaMert-
poMm AB 6e3 Touek mpsimoii AB.

B) ['eoMeTpuyeckoe MecTo TOYeK M, U3 KOTOPBIX OTpe30K AB BuzieH
moZ TymeM yriioMm (LAMB > 90°), ecTb BHYTPEHHOCTh KpyTa C AMaMeT-
poMm AB 6e3 Touek oTpeska AB.

r) leomeTpryeckoe MeCcTO TO4YeK, U3 KOTOPBIX OTpe30K AB BU/ZIeH IIO7
JAHHBIM YIJIOM, €CTh ZIBE AYTH PABHBIX OKPY:KHOCTeH ¢ ob1eii xopzoii AB,
JIeXallye 1o pa3Hble CTOPOHEI OT IpsAMoit AB, 6e3 Touek A u B.

8. a) JIuHUA LIeHTPOB JBYX IIepPeCceKaloUXCA OKPYKHOCTe IepreHgu-
KyJIsIpHa UX oOIel Xopze U eUT eé IIOoIoaM.

6) JIMHUA LEHTPOB JBYX KACAIOUIUXCSA OKPY)KHOCTEN MPOXOAUT Yepe3
TOYKY KacaHUI.

9. a) Paguyc oKpy>XHOCTH, BIINCAHHON B IPAMOYT'OJIbHBIN TPEYTOIbHUK

o a+b—c
C KaTeTaMu d, b ¥ TUTIOTEHY30M ¢, paBeH —

6) Eciu M — Touka KacaHusA co CTOPOHOM AC OKDYXHOCTH, BITHCAH-
HOM B TpeyronbHUK ABC, To AM =p — BC, r7le p — IOoJIylIepUMETp Tpe-
YTONbHUKA.

B) Eciiu okpy»kHOCTB KacaeTcsa cTopoHbl BC TpeyronpHuka ABC U mpo-
JomKeHul cTopoH AB 1 AC, TO paccTOsIHUE OT BEPIINUHBI A /10 TOUKH Ka-
CaHUA OKPYXHOCTH C IPAMOIN AB paBHO HOJIyIEPUMETPY TPEYrolbHUKA
ABC.

r) Eciu okpy:XHOCTB, BIIMCAaHHAsA B TpeyroabHUK ABC, KacaeTcs CTo-
poH AB, BC u AC cootBeTcTBeHHO B Toukax K, L u M, a ZBAC = a, TO
ZKLM=90°— 3.

2) Eciu npaMele, mpoxofdliye dyepe3 TOUKY A, KacaloTcad OKPYKHO-
cty S B Toukax B u C, TO LeHTp BIMCAHHOM OKPYXHOCTU TPEYroIbHUKA
ABC neXUT Ha OKPY>KHOCTH S.

e) Ecnu paccTosgHue Mexzy LleHTpaMU OKpPY:KHOCTel paZuycoB r U R
PaBHO @ U a >R +r, To oTpe3ku O6IIUX BHEIIHUX M OOIINX BHYTPEHHUX
KacaTeJbHBIX, 3aKJIIOYEHHBIE MEX/Jy TOUKaMU KacaHWs, PaBHBI COOTBET-

CTBEHHO
Vat—(R-1r)2 n +Va* - (R+r)2

10. Eciiu okpy>XHOCTH pazuycoB r U R ¢ neHrpamu O; u O, Kacaror-
cs1 BHEITHUM 006pa3oM B Touke K, a mpsiMast KacaeTcs 3TUX OKPYKHOCTeH
B Pa3JIMYHBIX TOYKaX A U B U mepecekaeTcs ¢ obIell KacaTeJbHOH, Ipo-
xogsamel gyepe3 Touky K, B Touke C, To ZAKB=90° u Z0,CO, =90°,
a oTpe30K AB 0011eli BHEITHEHN KacaTeJbHOU OKPY>KHOCTEH paBeH OTPE3KY
o0Ieil BHyTpeHHEHN KacaTeIbHOM, 3aKTI0UEHHOMY MeXy OOIIMMY BHEII-
Humu. O6a 5TH oTpeska paBHBI 2+/Rr.
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11. a) Yron MexJy KacaTeJbHOU U XOpZOH, IPOBEeAEHHON Yepe3 TOUKY
KacaHUs1, paBeH II0JIOBHHE YIVIOBON BEJIMYUHEI AYTH, 3aKITI0UEHHON MEXIY
HUMH.

6) Yron Mexzy nepeceKaruMUCs XOpAaMU PaBeH MOTyCyMMe IIPOTH-
BOIOJIOXKHBIX ZyT, BEICEKAEMBIX XOPAAMH.

B) YTONM MeXAy ABYMA CEeKYIIMMHU PaBeH IOIyPa3sHOCTH AyT, BBICEKae-
MBIX CEKYUTUMH Ha OKPYKHOCTH.

12. a) Ecnu npsamas, npoxozsias yepes TOuky A u 1jeHTp O BIIHMCaH-
HOI OKPY>KHOCTHU TpeyronbHUKa ABC, BTOpUYHO IlepeceKaeT OIMCaHHYIO
OKDY>KHOCTb JTOI'0O TPEYroJbHUKAa B TOuke M, TO TpeyroabHuUKu BOM
u COM paBHOOeApeHHbIE.

6) @opmyna Diinepa. Ecnu O, Oy — IIEHTPHI BIIUCAHHON U OMMUCAHHOM
OKpy>kHOCTel TpeyronbHUKa ABC, a r U R — pajyychl 3TUX OKPY>KHOCTeH,

t0 0,0, =1/R?—2rR.
13. a) Eciu 4eThIpEXYTOMBHUK MOKHO BIMCATh B OKPY>XKHOCTB, TO CyM-
Ma ero IPOTUBOIIOMOXKHBIX YIIOB paBHa 180°.

6) Eciu cymMMa TpPOTHBOIIONOXKHBIX YIJIOB YETHIPEXYTONBHUKA PaB-
Ha 180°, TO OKOJIO HETO MOXXHO OIUCATh OKPYKHOCTb.

14. a) Eciu B 4eTBIpEXYTONBHUK MOXKHO BIIMCATh OKPYKHOCTD, TO CyM-
MBI €r0 IIPOTHUBOIIONIOKHBIX CTOPOH PaBHBL.

6) Eciii cyMMBI IIPOTUBOIIOIOXKHBEIX CTOPOH BBIITYKJIOTO 9€THIPEXYTOMTb-
HUKa paBHBI, TO B HETO MOXXHO BIINCAThb OKPY>KHOCTb.

15. a) Ec/iu B TpameIuo MOXKHO BIIMCATh OKPYKHOCTb, TO 6OKOBast CTO-
pOHa Tparenuy BUJHA U3 LEHTPA OKPY)KHOCTH TI0/, TIPSIMBIM YIJIOM.

6) Eciii OKpY>KHOCTH BITHCAaHA B PaBHOOEAPEHHYIO TPAIeNuio, To 60-
KOBasi CTOPOHA Tpaleliy paBHA €€ CpeJHell INHUU.

B) ECsiv B Tpameryio MOKHO BIMCATh OKPY}KHOCTh, TO PAIUYC OKPYK-
HOCTH €CTh CpeJHee IPOMOPIHOHAIBHOE (CpeZiHEe TEOMETPUYECKOE) OT-
PE3KOB, Ha KOTOPBIE TOUKA KacaHUsA JeTUT OOKOBYIO CTOPOHY.

16. a) 3ameuamensHoe cgoiicmeo mpaneyuu. Touka nepecedeHud gua-
rOHaJel Tpameluy, ToUKa IepeceyeHus IpoJOKeHNH OOKOBBIX CTOPOH
U cepeJMHBI OCHOBAHUU JieXKaT Ha OJHON MPAMOH.

6) OTpe30K MpAMOM, MapaieIbHOH OCHOBAaHUAM TpAIlelH, 3aKJIIO-
4EHHBIN BHYTPU Tpameluu, pa3buBaercs eé AuaroHaIsIMU Ha TPU YaCTH.
Torza oTpesku, mpulerarolgye K 60KOBEIM CTOPOHAM, PABHBI.

B) Ecin 4epe3 TOUKy mepeceueHUs AUaroHaJIel Tpameluy ¢ OCHOBA-
HUAMU a 1 b mpoBezeHa mpaMas, napajielbHas OCHOBAHUAM, TO OTpe-

30K 3TOM MPSIMOM, 3aKJIIOYEHHBI MeXAy OOKOBBIMH CTOPOHAMH Tparle-

nu aBeHL‘b
M, p a+b’
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r) Ecnu Tpanerus paszeneHa nIpsMoi, apajieabHOU eé OCHOBaHUAM,
paBHBIM a 1 b, Ha IBe paBHOBEJIKYE TPaIlel[uH, TO OTPE30K STOH IPAMOH,

3aKIIOYEHHBIM MeXly GOKOBBIMU CTOPOHAMH, PaBeH 4/ #.

7) Ecnu Tpanenus paszesieHa IpsAMoM, apajieJbHON e€é OCHOBaHUAM,
PaBHBIM a ¥ b, Ha ABe MOZOOHBIE TPANEUH, TO OTPE30K 3TOU MPSIMOH,
3aKJTIOYEHHBIH MeXy 6OKOBLEIME CTOPOHAMH, paBeH v ab.

17. a) Eciu BB, 1 CC; — BBICOTHI TpeyronbHuKa ABC, TO TpeyroJbHUK
AB;C; ono6eH TpeyronbHUKY ABC, mpu4yéM ko3dduiireHT nogobus pa-
BeH |cos ZA].

6) Ecim H — Touka mepecedeHHs BBICOT TpeyroiabHuka ABC, a O —
I[EHTpP ero ONKMCAHHOM OKPYKHOCTU, TO 0Tpe30K AH BABoe Goble pac-
CTOAHUA OT TOYkU O [0 ceperHbI CTOPOHEI BC.

B) Touku O, H u Touka M mepecedeHUA MeJuaH TpeyroibHuka ABC
JIeXKaT Ha OZHOM mpaMo# (npsamas Jilnepa), TpUIEM Touka M JeXUT Ha
otpeske OH u OM:MH=1:2.

r) Ecnmu BB, u CC; — BbICOTHI TpeyroiabHuka ABC, a O — LIeHTp OIu-
CaHHOM OKpykHOCTH, TO OA L B{C;.

7) Touku, cUMMeTpUYHBIE TOUYKe IlepecedeHus BBICOT (OpPTOLIEHTPY)
TpeyroibHrKa ABC oTHOcuTenbHO HpaAMbIX AB, AC u BC, nexar Ha
OIIMCAaHHOU OKPY:KHOCTH TpeyronbHuKa ABC.

e) Touku, cuMMeTpUYHbBIe TOYKE IlepeceuyeHUs BBICOT TPeyroJbHUKA
ABC 0THOCUTEJIBHO CepeIuH ero CTOPOH, JieXKaT Ha ONMMCAaHHOM OKPYXKHO-
cTu TpeyroiabHuka ABC.

%) Ecnmu AA;, BB; u CC; — BBICOTBI OCTPOYI'OJILHOT'O TPEYrOIbHU-
ka ABC, To 6uccekTpuchl TpeyroibHUKa A;B;C; (OpTOTpeyroibHUKa
TpeyronbHUKa ABC) nexaT Ha npambix AA;, BB; u CC,. Eciu xe Tpe-
yrombHUK ABC TYHOYTONBHBIHM, TO HAa 3TUX NPSAMBIX JIeKaT OMCCEKTPUCH
ZIByX BHEIIIHUX U TPETHEr0 BHYTPEHHErO YIVIOB TpeyrolbHUKa A;B,C;.

18. a) IIpousBezeHUA OTPE3KOB IEPECEKAIOUINKCA XOPZ, OKPYKHOCTHU
PpaBHBI.

6) Teopema o kacamenwvHoll U cekyulell u credcmsue u3 Heé. Eciu u3
OJHOM TOYKM IIPOBeZIeHBI K OKPY>KHOCTH KacaTeJbHas U ceKyllas, TO IIpo-
u3BeJileHre Bcel ceKyllell Ha eé BHEUIHIOI 4acTb paBHO KBaJpaTy Kaca-
TeJIbHOM.

[TpousBeZieHre Beel ceKylell Ha e€ BHEIIHIOI YacTh I JaHHON TOY-
KU U JaHHOU OKPY>KHOCTH IIOCTOSIHHO.

B) [IpsaMan, npoxozdmias yepe3 TOUKU IlepecedeHus JBYX OKPY»KHO-
CTel, IeTUT II0IoIaM OOLTyI0 KacaTeNbHYIO K HUM.

r) O6ume xopasl (WM UX MPOAODKEHUsI) TPEX MOMApHO IepeceKaro-
IIUXCS OKPYKHOCTEHN IMPOXOAAT Yepe3 OFHY TOUKY JUO0 mapaliebHBbL.
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19. CpedHue nNpoONOPUUOHANLHbIE 8 NPSIMOY20JbHOM MpeEy2onbHUKE.
BricoTa IIpsAMOYTO/lbBHOI'O TpEYroAbHUKA, IPOBeIéHHAA U3 BepIINHEI IIpA-
MOT'O yIJIa, ECTh CpeZiHee IIPONOpLMOHaNbHOe (CpeZiHee reoMeTpUIecKoe)
IIPOEKIINY KaTeTOB Ha I'MIIOTEeHYy3y, a KaKJBI KaTeT ecTh cpeJHee IIpo-
[IOPLMOHANIbHOE I'UIOTEeHY3b!l ¥ CBOEl IIPOeKIIUK Ha TUIIOTEHY3Y.

20. a) Cnedcmaue u3 meopemol kocurycos. CyMMa KBaZIpaToB JyaroHa-
Jieli apajiesiorpaMMa paBHa CyMMe KBaZlpaToB BCeX ero CTOPOH.
6) Popmyna onsa meduamvl mpeyzonvbHuka. Ecam m,— MeauaHa Tpe-

. 1
OJIbHUKA, IIPOBEJEHHAA K CTOPOHE ¢, TO m. = =4/ 2a%+2b% —c2, rme a
¢ 2
u b — ocTanbHbBIE CTOPOHEI TPEYTONLHUKA.

21. Popmynst 05 buccekmpucsl mpeyzonvbHuka. Eciv a u b — cTopoHsl
TPEYTONbHUKA, | — YOl MEXAY HUMH, | — GUCCEKTpHCa TPEYTOIbHUKA,
NPOBeIEHHAs U3 BEPIIMHEI 3TOTO yIa, a a’ U b’ — OoTpesKu, Ha KOTOpbIe
GUCCeKTpHICa JEJUT TPETHIO CTOPOHY TPEYTOMBHUKA, TO

2ab cos g )
l=——=, [*=ab-db".
a+b ’

22. Gopmynsl dna naowadu mpeyeoasvHukd. Eciu a, b 1 ¢ — cTOpOHBI
TPEYTOJbHUKA, A, 3 U Y — MPOTUBOJIEXKAIIHE UM YIJIBL, h,, hy, v h, — BBICO-
THI, IPOBEIEHHbIE M3 BEPIINH 3TUX YIVIOB, P — IOIyIIepUMETp TPEYTOJb-
HUKa, R — pajuyc OIMCcaHHON OKPY>KHOCTH, T, T, 1y, U I, — PaJUyChl BIIU-
CaHHOU U BHEBIIMCAHHBIX OKPY)XHOCTEMH, KacaroIuxcsi CTOPOH a, b U ¢ co-
OTBETCTBEHHO, a S — IUIOUIA/b TPEYTOIbHUKA, TO

1 1 . abc
S = Eaha, S = Eabsmy, S = IR S=pr, S=(p-—ar,
S=+/p(p—a)(p—b)(p—c) (dopmyra lepona),
2 . .
on2 . . __a“sinfsiny _ hyh, _
S =2R“sinasinfsiny, S= Zsn(B 1) S = Ssina’ S = 11 1.

23. a) Ilnomazp YeTHIPEXYTONbHUKA C IePIEHANKYIAPHBIMY JUaroHa-
JIIMM paBHa [IOJIOBMHE [TPOU3BeeHU AUaroHaae.

6) Ilromazs 11060T0 YeTHIPEXYTOMBHIKA PaBHA ITOJIOBUHE ITPOU3Be/e-
HUA JUaroHasei Ha CUHYC yIvia MeXAy HUMU.

24. a) MeauaHa pa3buBaeT TPeyroJbHUK Ha JBa PABHOBEIUKUX.
6) Tpy MeAraHBl PAa30UBAIOT TPEYTOIbHUK Ha IIeCTh PABHOBEIUKHUX.
B) Eciu miomazp TpeyronsHUKaA paBHa S, TO IUIOLIAAb TPEYTONBHUKA,

3
COCTaBJIEHHOI'O 13 €ro MeJinaH, paBHa ZS

r) Ecnu Touka D sexuT Ha ctopoHe BC TpeyronbHuKa ABC Wiu Ha eé

Saaps _ BD

IIPOAOJIDKEHHWU, TO = .
POA 10 Somc  DC
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2) Eciu Touku P u Q nexar Ha cTopoHax AB u AC WM Ha UX MPOJOII-
Sparq AP AQ
Sassc AB AC’

25. a) CepeAnHBI CTOPOH JIIOOOTO YETHIPEXYTONBHUKA SBJISAIOTCS Bep-
mMYHaMU NapajijiesorpamMMma, NpUyYéM IUIolliab IapajiejorpaMMa BABoe
MeHbllle IUIONIAAN YeThIPEXYTOIbHUKA.

6) CepeAuHBI IBYX IPOTHUBOIOJIOXKHBIX CTOPOH JIF060T0 YeThIPEXYTOMb-
HUKa ¥ CepeIUHBI €r0 JUaroHase Ju6o ABJSIOTCA BEPUIMHAMU Hapaslie-
JlorpaMma, JI0o JieXKaT Ha OJHOU IPIMOH.

JKeHHUAX, TO

26. luaronanay 4eThIpEXyTOIbHUKA NTepIIeHAUKYIAPHBI TOTAA U TOIBKO
TOTIZa, KOTZa CyMMBI KBaJpaTOB IIPOTHBOIIOIOKHBIX CTOPOH PaBHEL.

27. Ecnu guaronanu AC u BD deTwipéxyronbHuka ABCD, BIMCaHHOTO
B OKPY>XHOCTB pazuyca R ¢ neHtpom O, mepeceKkaroTca B TOUKe P U Iep-
NeHAUKYIAPHBL, TO

a) paccTosHue oT Touku O 10 CTOPOHBI AB BIBO€ MeHblile CTOPOHEI CD;

6) Meguana PM TpeyronbHUKa APD mepneHAUKYIspHA CTOpoHe BC;

B) AB%+CD?+ AD? + BC?>=8R?, PA%+ PB?>+PC?+ PD?*=4R?;

r) IWIOaAb YeThlpéxyronbHuka ABCD paBHa %(AB -CD + BC - AD),
IpUYEM JJIs1 JIF0O0TO JPYroro YeThIpEéxyroabHuKka ABCD ¢ TEMU Xe CTO-

POHaMU IUIOIA/Ib MEHbIIIE, YeM %(AB -CD+BC-AD).

28. /IBe OKPY>KHOCTH KacaroTcs BHyTpeHHUM o6pa3oM B Touke M. Eciu
AB — xopza 60sblleil OKPY>KHOCTH, Kacarolascss MeHbIIeH OKPYKHOCTHU
B Touke T, To MT — 6uccekTpuca yria AMB.

29. Eciin BIIMCaHHAA OKPYKHOCTB KacaeTcs CTOpoH AB u AC Tpeyroinb-
HuKa ABC B Toukax M u N, a P — Touka nepeceyeHus npsamoi MN c 6uc-
ceKTpucol yrna B, To ZBPC =90°.

30. Oxpyxcrocms AnosnoHus. I'eoMeTpU4eCKOe MECTO TOYEK, pacCTo-
SAHUA OT KQXKZON M3 KOTOPHIX JI0 IBYX JAHHBIX TOYEK OTHOCATCA KaK m:n
(m#n), eCTb OKPY>KHOCTb.

31. Teopema ITmonemesi. CymMMa IpOU3BeJeHUIN IPOTHUBOIOIOXKHBIX
CTOPOH BIIMCAHHOI'O YeTHIPEXYTrOJbHUKA paBHA IPOU3BEAEHUIO ero Jua-
rOoHaJewn.

32. Teopema Menenas. Jan tpeyronbHuk ABC. HekoTopas npAMan Ie-
pecekaeT ero ctopoHsl AB, BC u AC (1M uX NpoAoIKeHUs1) B Toukax C,
A4, B; cooTBeTcTBeHHO. Torza

BA, CB, AC,

AC BA CB b
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33. Teopema Yeswt. IlycTb TOukU A;, B; u C; IpUHaAjIeXaT CTOPOHAM
(nu ux NpoAoKeHUAM) cooTBeTcTBeHHO BC, AC u AB TpeyrombHUKa
ABC. Ilpsamsle AA;, BB,, CC; nepeceKkaloTcs B OJHON TOYKe WIN Iapa-
JIEJIbHBI TOTZIA Y TOJIBKO TOTAQA, KOIrZa

B.C AB GA
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JluarHocTu4yeckas pabora

l.%,%-\/1+3cosza,%~\/1+35in2a. 2.%. 3.v21. 4.37,2. 5.2V3. 6.%.

7.60. 8.2R. 9.45°. 10. 15—2 11. 16,9; 2,4; 14,3. 12. gRZ\/E. 13.150° u 210°.

14. a—b. 15. @
c 2

§1. MeguaHa NpsMOYTOJIBHOTO TPEYTOJbHUKA
[ToArOTOBUTEJIBHBIE 3AZIAUYU

11. 2. 12.2m, m, mv3. 13.3;4;5. 14. g 1.5. 30°, 60°. 1.6. 30°, 60°.

b2(b% —da?) 4 ay/2(1xsina) a

17. ———. 18. —. 1.9. = .
a?+b2 J17 cosa sin (45":{: %)
TPEHUPOBOYHBIE 3A/IAYH
5V13
1.10. v2mn — m, 2mn — n, n +m — v2mn. 111 5v/2. 112 TR
1.13. 2 ZZ_Bﬂ 1.14. 3\/?%2 Yxkaszanue. Ilyctb H—ocHOBaHUe

[epleHuKY/NApa, ONylleHHOro U3 Touku P Ha cropoHy BC. Torza touku M, P
U H nexaT Ha OfHOH mpsAMO#, a TpeyroabHUK PHC nopobeH TpeyroabHUKy APD.
1.15.8; 2; 3. Yka3anue. Eciucymma yioB IIpA OCHOBaHUM Tpallelluy pas-
Ha 90°, TO OTPEe30K, COeANHAIOMMNN cepeJUHBl OCHOBAHUM, paBeH IOIypa3HOCTH

ocHoBanmii. 1.16.5;3. 1.17.9+/5. 1.18. %(1 +2cos2a)’*tg2a. YKkazaHHUe.

[Tycte M — cepeauna DE. Torga BEMF — pom6, a CF — 6uccekrpuca yria MCE.

1.19.40. YkasaHnue. OnycTuTe NepneHANKY/IAP U3 [leHTPa OKPY>XHOCTU Ha

xopzy AB u coefviHUTe ero ocHoBaHue c Toukoii C. 1.20. 30°, 60°. 1.21. Z—bc.

Yxaszanue. CoexuHure Touky D c cepeaunoi orpeska AE. 1.22. 90°, 30°,
60°. Ykxaszaunue. Touku B, C, D, K u Touka nepecedeHus npsameix AB u DE
JIeXaT Ha OKPYXKHOCTH ¢ suaMeTpoMm BD. 1.23.15+/3. 1.24%75°. YkasaHue.
[Tycte K — cepeauna CM, a O — ocHOBaHHe IepIeHAUKY/Apa, OMyLIIEeHHOI'O U3
Touku M Ha BC. Torma ZAOK =90°, a O —IeHTp OIMCAHHOH OKpPYXHOCTHU
TpeyronbHuka AMB. 1.25% 25—‘ﬁaz. Ykasanwue. Ilycte T—cepeauHa
BF. Torga DT =DC. 1.26% 110°. Ykas3auwue. Ilycteb npameie AM u BC
nepecekatorcsa B Touke P. Torga C — cepeauHa BP u HC=BC =CD.

3AZIAYM HA [IOKA3ATEJIbCTBO 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 Toukn L. 1.29.1. 49. 1.29.2. % 1.30.1. 1,2. 1.30.2. % 1.31.1. V3:3.
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5v2 18 a
1.31.2.1:2. 1.32.1. ——. 1.32.2. —. 1.33.1.12. 1.33.2.4+2,2+/7. 1.34.1. -.
> = 442,27 4.1. 5

1.34.2. 27. 1.35.1. 30°, 60°, 90°. 1.35.2.?. 1.36.1. V11. 1.36.2.8,5.

§ 2. YaBoenue mearaHbI

IToATOTOBUTE/ILHBIE 3AZIAYU
2msin 3 2msina
" sin(a+B)’ sin(a+f)’

2.7.6. 2.8.60°. 2.9. arccos

2.2.30°. 2.3.270. 2.4. %. 2.5.30. 2.6. V10.
4m? —a® — b2

2ab :
TPEHUPOBOYHBIE SAJAYU

2.10. 48. 211. 8. Vkxaszamwme. OCwm. mpumep 3. 2.12. 64. 2.13. 48V6.

2.14. % 2.15. % 2.16% %\/ 2b?—4a% Yxa3sauue. CyMMBI KBaJpaTtoB

PacCTOSTHUI OT JIF060M TOYKM 0 HPOTHBOIIOJIOXKHBIX BEPUIMH HPSMOYTOJbHUKA
paBHBI Mexkay coboii. [Tycte M — cepeaniHa AB, a K — nipoekiius Touku E Ha AB.
Torna M — uenTp npamoyronbHuka ACBF, K — cepeauna DM, OF =2EM = 2ED.

3AZIAYU HA IOKA3ATEJIbCTBO U BBIYMCJIEHUE

2.17.1. 48. 2.17.2. 120. 2.18.1. 10. 2.18.2. 240. 2.19.1. 2,4. 2.19.2. %

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, 4/13, 64/5. 2.24.2. 3/17.

§ 3. MTapautenorpamm. CpefHAA JUHUSA TPEYTOJbHUKA

[ToATOTOBUTEJILHBIE 3AZIAYU

,/bz_az

3.1.20. 3.2.+/2. 3.3.ab. 3.4.4;8;4;8. 3.5.1. 3.6. 3

3.7. 2.
TPEHVPOBOYHBIE 3A/IAYU

3.8.4v32,18. 3.9.|a—b|. 3.10.14. 3.1 48. 3.12. “741’. 313.5. 3.14. “2—1’

3.15. %\/ c>+d* £cdv2. 3.16. v42. 3.17. 60°, 120°. 3.18. 5. 3.19. a +b.

a+b

7
KBaZpaT CO CTOPOHOH a + b, IpoBes yepe3 BepUIMHBI ZAHHOTO KBaJpara, OT-
JINYHBbIE OT BEPUIMH TPEyroJbHUKA, ABE NPsAMBIe, NepPIeHANKY/IAPHbIE MPSAMBIM,
COZiepKalllM KaTeThl TPEyToJbHUKA. LIeHTp MOMyd4eHHOrO KBajJpaTa COBIaJaeT
c ueHtpoM ganHoro. 3.21.90°. Yka3zaHwue. Ilycrs K, L, M u N — cepeairHbI
orpe3koB AD, AC, BC u BD coorBeTcTBeHHO. Toraa KLMN — IpsAMOYTONbHUK.

13 1 .
3.22. V 3 WK V ?9 Ykxaszanue. OTpe3oK, COeJUHAIONINN BepIINHHI JaH-

HBIX paBHO6€,Z[p€HHbIX TPEYTrOJIbHUKOB, ITPOXOAUT Y€pE3 NEHTP ITapaliejiorpaMmMa.

3.20.

YkasaHue Onumure OKOJIO YKa3aHHOI'O KBaJparta ell€ OAUH
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3.23.4. Ykasanue. Ilycte DD, — anameTp oKpyxHocTHU. Torza paccrosgHue
OT IIeHTpa OKPY>KHOCTHU JI0 XOpAbI AB PaBHO PacCTOSHUIO OT IIeHTpa OKPY>KHOCTHU
o xopgsl CD,, paBHoii AB. 3.24* 4. Vxasanue. Ilycts F—cepeauna
AD. Torga MKNF — napasienorpaMm, PQ — cpeanaa nuHUA TpeyroiabHuka KFL,
a FL — cpepuada nuHuA TpeyroiabHuka ADE.

3AZIAYU HA IOKA3ATEJIbCTBO U BBIYMCJIEHUE

3.25.1. 50. 3.25.2.25. 3.26.1. 544/3. 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—+/3). 3.31.2.3v2—-4. 3.32.1. 4. 3.32.2. %

§ 4. Tpaneuus
ITOATOTOBUTENBHBIE 3AZIAYU
4.1.450. 4.2.54. 4.3.1024. 4.4.25. 4.5.39mwmm9. 4.6.5. 4.7.90°. 4.8.9.

_ 2 12
4.9.120°. 410. %=L 411 <=0

5 7

TPEHUPOBOYHBIE 3A/IAUU

2
412. 4:3. 413. \/—>. 414. Vab. 4.15. 2R, 4R, 2R. 4.16. |/b2+ L.
sina 3 4

417. 4 @. 4.18. % a®>+6ab+b®. 4.19. 900 wm 780. 4.20. “7?.
4.21. 85, 4V5. 4.22. % 4.23. 40° wim 80°. 4.24. 14; 12,5; 29.4; 16.9.

4.25. % 4.26. 13. 4.27. % Ykasanue. Ewm cymMMa yIjioB IpU

OCHOBaHMHU Tpamenuu paBHa 90°, TO OTPe30K, COeANHAIOMINN CepefUHBl OCHO-
. " 3
BaHWl, paBeH IOJypasHOCTH OcHoBaHuu. 4.28. 28 wm 2+/181. 4.29. Zab.

a® +b?

4.30. >

4.31. 22. Ykasanwue. Touka D jeXUT Ha OKPY>KHOCTU

¢ nexnTpoMm C, mpoxozsieii yepe3 Touku A u B. 4.32. %S WK %S. 4.33. 75°,

75°, 105° 105°. VYxkasauHwue. PaccMoTpure TpeyrojbHUK C BepIIMHAMH
B IIeHTpe OKDY)XHOCTH, B cepefiiHe GOKOBOM CTOPOHBI U B Cepe/iHe Pajuyca,
IIPOBEZIEHHOTO B TOUKY KacaHHUA OKPYXHOCTH C OcHOBaHMeM BC. 4.34. 30°,

30°, 150°, 150°. 4.35. % m?+n? Ykasanue. Touku A, Bu D nexar Ha

oKpyxHocTHU ¢ neHTpoM C. Ecin DK — guameTp 3Toi okpy»kHOCTH, To BK = AD
u ZDBK =90°. 4.36% 45°, 135°. Yka3aHue. DBokoBasg CTOpOHa JaHHOH
Tpameluy paBHa MPOEKIUU AWaroHasyd Ha Oosbliee ocHoBaHue. 4.37% 3:29.
4.38%V/S. Ykasauue. Touka M JeXUT Ha IIPAMOIA, TPOXO/ANIIEl Yepes TOUKH
KacaHMA OKPYXXHOCTH C OCHOBAaHMAMU Tpaleluu. JTa IpAMasd cofepXuT O —
LEHTP OKPY>KHOCTHU, IO3TOMY Sacyp = Saams =S a0s-



OTBeTH U yKa3aHUA 257

3A,Z[A‘{I/I HA JOKA3ATEJIBCTBO U BBIYVMIC/IEHUE
4.39.1. 20 4.39.2. 9. 4A§.401 120. 4.40.2. 240. 4.411.1:2. 4.41.2. 1123
3 +b 4422. 7. 4.43.1.7. 4.43.2. V3. 4.441.48. 4.44.2.
4.451. 8. 4.45.2. 7/2. 4.46.1. 10. 4.46.2. FS
4.48.1.78. 4.48.2.90. 4.49.1. 4:/5. 4.49.2. Vab.

4.47.1. 6. 4.47.2. 22.

§ 5. Kak HaXoJUTh BBICOTHI U OUCCEKTPHUCHI TPEYTOJbHUKA?

IToATOTOBUTEJILHBIE 3AZIAYU

ab abv/2 24+/3

51. 9,6. 52. 2. 53. +/5 54. 8 5.5, P 5.6. b 5.7. Tt
5.8.4,8.

TPEHUPOBOYHBIE 3AZIAYU
\/25 sinasinfsiny \/25 sinasin 3 siny \/25 sinasin 8 sm)/ 29
5.9. - ; - ; 5.10. —.
sina sin 8 siny 5
511 1344. 512. 75 513 —20 . 514 ﬂ 515. 6
J1. ,44. 5.12. - 518 ooy S e S5 .
d 24 mn(m+n) \/§_
5.16. d 2+ . 5.17. Wir R 5.18. 2 5.19. 7 7. 5.20. 5.
5.21. ﬂ Yka3aHue. Tpeyronsuuk ABC paBHOGeApeHHEIH. 5.22. CD =6,

8 /3 2cos—+3
CE:—,DE—— —2\/7 5.23. ————. 5.24.2;S=tg72°=1/5+2+/5.
5 6cos—+1

Ykasanue. [lycts npamad, npOBe/:[eHHaﬂ 4Jepes3 TOUKy D mapasienbHo BC,
nepecekaeT cTopoHy AC B Touke E. TpeyronbHuku ADE u CBD paBHBHI 11O ByM
CTOpOHaM U yIIy MexzAy HUMH. 5.25% ab —2a. Ykazanwue. Eomr—

" 1
pazvyc OKPY>KHOCTH, BIIMCAHHOU B TPeyrodbHUK KLM, TO Sagp = 3 (KL + LP)r,
1
Samr= 5 (EL+LRr.
3AZIAYM HA JJOKA3ATEJIBCTBO U BBIYMC/IEHUE

5.26.1.3V5. 5.26.2.30. 5.27.1. @ 5.27.2.2/6. 5.28.1.2,4. 5.28.2.7,5.

5.29.1. 113. 5.29.2. 2. 5.30.1. V10 5302 18. 5.311. 2v6. 5.31.2. 2+/3.

5.32.1. g 5.32.2.2v/2. 5.33.1 22 p\/2— V3. R 53325,254,24‘F

§ 6. OTHOIIIEHHE OTPE3KOB

[ToATOTOBUTEJILHBIE 3AZIAYU

6.1. 1:7, cuutas or Touku C. 6.2. 2:1, cuutad or 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

Touku A. 6.9.1:3, cuuras ot Touku A. 6.10. a+b.
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TPEHMPOBOYHBIE 3AZJAYU

6.11. n:m. 6.12. 3:1, cuuras or BepmmHbl A. 6.13.1:1. 6.14. 4. 6.15. 10.
6.16. 2v6. 6.17. 1:3. 6.18. 3:1. 6.19. 1:4. 6.20. vV/13. 6.21* 1:2.
6.22%a)1:1,5:9;6)5:21. 6.23*4:3. Yka3aHUue. I[Iyctb D u E — cepeuHbI
xopAd MN u BC cooTBeTcTBeHHO, O —IIeHTp OKpy:kHOocTu. Torza AP - AE =
=AD-AO=AM>=AB-AC.

3AIAYU HA IOKA3ATEJIbCTBO 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
BepmnHB A.  6.26.2. 2:1, cuuTas or BepmuHb 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 g,

180° — arcsin g 6.30.2. 3:5. 6.31.1. 1:3. 6.31.2. 1:2, cyutad OT BeplIU-

HEI A. 6.32.1. 40. 6.32.2. 24/3. 6.33.1. 24/7. 6.33.2. 4V/3. 6.34.1. 9:16.
6.34.2. 16:9, cuuTas OT BEpIIMHH A.

§ 7. OTHoOIIeHHEe TUTONIaIei

I[TOATOTOBUTENLHBIE 3AZIAYU

13 2 1 1 S
71.1. 7.2. 20" 7.3. 5 7.4. 3 7.5. 3 7.6.18V2. 7.7. 3

TPEHMPOBOYHBIE 3AZJAYU

1 2mn 5148,

78. 24/8:5,.  7.9. 7.10. pamct 7.11. 3 7.12. 120.

7.13. (V/S; + VS, 714 19 715 5 716 25 717 ab 7.18. 1

13. 1 D% 714 3. 715 3. 716,25 717 o 718 o

b(3a+b)S _ 1 o o 2

7.19. e+ D)@aiD)” 7.20.2:1. 7.21. 3d. 7.22. 45°, 90°, 45°. 7.23. 9,/7.

24/52(51+S3) abc
2 -
7.24. (VS; + VS, + /532, 7.25. e 7.26.3. 7.27.
(lsin)/+msinoc+nsin[5)2 .

7.28. Ssmasinfsiny 7.29. 2./pq. 7.30. 13 :23. 7.31. 1 + 3k.
1
7.32. 2.

3AZIAYU HA IOKA3ATEJIbCTBO 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. 7.41.1.3,12,
6,6. 7.41.2.2:3. 7.421.3. 7.42.2.13,13,13,13. 7.43.1.2:1. 7.43.2.2:3.
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§ 8. KacaresnbHasa K OKpPY»KHOCTH

[ToATOTOBUTEJILHBIE 3AZIAYU

8.1. 45°. 8.2. 80°. 8.3. 12 u 20. 8.4. 1:3, cuurasg ot Touku O. 8.5. 9.
8.6.24. 8.7.2(r+R) wm2(R—r). 8.8. — . 8.9.90°. 8.10.r2(2v/3+3).

2cos —
2

8.11. # 8.12. 8 u 15.

TPEHMPOBOYHBIE 3AZJAYU

8.13. 2. 8.14. 23—0 8.15. 48 u 30. 8.16. 14. 8.17. 10. 8.18. 15 wmm 3.

819, %2 5 gog NP 2B g1 120 gon IR 8.23.90°, 45°,
77 sina 2 17

45° wm 90°, arctg 3, arcctg3. 8.24.sin2a. 8.25.21/9+6v2. YxazaHue.

Ecmu O — 1eHTp OKPY:KHOCTH, TO NPSAMOYTOJIbHBIM TpeyroabHUK OBC — paBHO-

o 150 7
6eapeHHBIN.  8.26. — - 8.27. 373 Yka3aHue. EcimgaHHad OKpyXHOCTb
kacaetcsa npAMbBIXx BC u AB B Toukax P u Q cOOTBeTCTBEHHO, a AH — BbICOTa
AH AM 2
TpeyronbHuka ABC, TO 0P = oM — 3 @ TOJNYIepUMeTp TpeyronbHuKa ABC
paBeH orpe3ky AQ. 8.28. 8. YkaszanHwue. Onycrure NepneHAUKYIAPbl U3
LIEHTPOB OKPYXKHOCTe Ha xopay AB.

3AZIAYM HA IOKA3ATEJILCTBO U BBIUYMCJIEHUE

8.29.1. 49. 8.29.2. 16+/3. 8.30.1. 90°. 8.30.2. 60°. 8.31.1. 2(2 + V3).
8.31.2. 2—-+v3):(2++/3)=7—-4+/3. 8.32.1. 3v/3. 8.32.2. 32. 8.33.1. 11.
2
8.33.2.60. 8.34.1. 2% 4‘/5. 8.34.2.%. 8.35.1.2+/41. 8.35.2.3+/10. 8.36.1.32
u16. 8.36.2.8+13. 8.37.1.15. 8.37.2.19,5. 8.38.1.15. 8.38.2.48.

§9. Kacaromiuecss OKpy:KHOCTH

[TOATOTOBUTE/NBHBIE 3AZAYN
9.1. R, 60°, 60°, 60°. 9.2. 9. 9.3. 84. 9.4. 4. 9.5. 24. 9.6. 55.

2 2
97. RWZ+1). 9.8. 2. 99. & 2 | 910. 60°. 911. 3r. 912, 1:3.
9.13. 6rv/3. 9.14. R2V3—3). 9.15.“;”.

TPEHUPOBOYHBIE SAJAYU

9.16. 8. 9.17.3v/2. 9.18.

2rR ar o .
TR 9.23. rra 9.24. 8. 9.25. 30°. 9.26.3:2. 9.27. 3.

R r Rr 15, 20
9.28. 2VRr, 2r\/ o, 2Ry 70 9-29. TRev 930-6. 931 5 o
9 9 9

9 4
9.32. 1. 9.33. 12. 9.34. 7 wm 3. 9.35. 20 WM 75 9.36. 2 £+ §‘/§'

a? 4412 a a
et 9.19.3:2wm 1:2. 9.20. Ztga, thga.

9.21. 7. 9.22.
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9.37. 2v/21 — 9 wm 3 + 2v3. 9.38. A 9.39. a,/1+—

v/ 12 —rR+R2 R
9.40. by/k2 £ k. 9.41.?. 9.42.2v2. 9.43.121. 9.44. RT‘/? 9.45. 2r /5.
4(2++3)

3

« 2rR
9.48: R_r"

MIpsIMOM, NMPOXOAAIIel Yepe3 LIeHTPHI IEPBBIX JBYX OKPYKHOCTEH.

9.46. 9.47% %. Yxazaunue. Ilpumenure dopmyrny IepoHa.

Ykaszanue. Touka nepecedeHus npAMbIXx AB u MN JieXuT Ha

3AZIAYM HA [IOKA3ATEJIbCTBO U BBIUYMCJIEHUE

9.49.1. 3VT3. 9.49.2.156, 65. 9.50.1 1m 4. 9.502. =2, 1 9,511, 2.
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. 9.55.2.3+§ﬁ. 9.56.1.80v3. 9.56.2.60v2. 9.57.1.2,5.
9.57.2. 2.
§10. Ilepecekaromuecs OKPY:KHOCTHU
[TOATOTOBUTEBHBIE 3AZIAYL
av2 2a av2 2a
10.1. 24. 10.2. 10.3. 2v/3. 10.4. a.
4 A+l B+l MBI B V3 4. a
a+b la—b| b
10.5. o wm ——. 10.6. 2
TPEHUPOBOYHBIE 3AZIAYH
384 35 6 n—m
10.7. E 10.8. T 109 E 10.10. . 10.11. acosa.
10.12. |ctga|\/a2+b2—2abcos a. 10.13. 5+;/E.

3AZIAYM HA [IOKA3ATEJIbCTBO 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. 10.18.2.14m12. 10.19.1.2— /3.
10.19.2. 3 : 5. 10.20.1. 9,6. 10.20.2. 22.4. 10.21.1. 4+97. 10.21.2. 40.
10.22.1. 62.5. 10.22.2. 4.

§11. OKpPY>XKHOCTH, CBSI3aHHBIE C TPEYTOJIBHUKOM M YETBIPEXYTOJIbHIUKOM

ITOATOTOBUTENBHBIE 3A/IAYU

111 4. 11.2. 30° wim 150°. 11.3. R%tga. 114 “+'2’"C. 11.5. g 1,63, 2.
169 10 15 65 21 b—a a®+b?
1L6. 57, 5, 5 12,120 107, 2, 4, 5,12, 14, 118, 0. 119 o

85
11.10. R
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TPEHMPOBOYHBIE 3AZJAYU

1L11. Bue; @. 11.12. arctg%, arcctg%. 1113. 2RV2. 1.14. /3.
1115, V/3,2v/3 wm 2+3,v3. 1.16. 165° wmwm 105°. 1L17. ba.
) 2COSE
1m1s. —% 1119, 24/ 11200 ¥ 1121 360, 36°, 108°
\4q2 —p? 15 c
P . 1 2, 1 a
11.22.tg§sm230. 11.23.§(p—a) g5 11.24. Ep(p—a)tgi. 11.25.13 n 15.
3
11.26.5. 11.27.16. 11.28.4v3. 11.29.1. 11.30.2. 1131 b+p. 11.32.4%.
11.33.9:14. 11.34.2. 11.35.30°,90°. 11.36.ctg’a. 11.37. 9‘F. 11.38. gRZ.
11.39. +/3. 11.40. 45°.
3A,Z[A‘-H/I HA JOKA3ATEJIBCTBO U BBIYVMIC/IEHUE
11.41.1.30. 11.41.2.25. 11.42.1 @ 11.42.2.%. 11.43.1.73—”. 11.43.2. 21.

11.44.1. 7. 11.44.2. 4. 11.45.1. 4. 11.45.2. 24. 11.46.1. 40. 11.46.2. V/5.
11.47.1.5—75. 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, cuuras oT B.

§12. IIponnopuoHaNbHbIE OTPE3KU B OKPYKHOCTU

[ToATOTOBUTEJILHBIE 3AZIAYU

“C+bd. 12.3. 1. 12.4. 12 wm 3v2. 12.5.0,2. 12.6. |R* —d2|.

12.1. 2+ab. 12.2.
127. 2 128 2ar

V5 ' \/r2+a2.

12.9. v/2a(a+b) wu 4/2b(a+b). 12.10.90°.

TPEHMPOBOYHBIE 3AZJAYU

17 @ (/sin? B+8sina—si ) V5
12.11. 7 12.12. —ZSina( sin® f+8sin“a—sinff ). 12.13. G 12.14. V2.
,/a2+b2+2absin%

12.15. %(x/g:l: 1. 12.16. +/5+ 1. 1217. 210. 12.18.

2(:05g

6 g
1219. 10, 12.20. %. 12.21. g 12.22. 1? 12.23. C. 1224, 2.
12.25. F ! 12.26.40. 12.27. w 12.28. 1. 12.29. 2(5+£2+/3).

12.30. \/a_ . 12.31.5:10:13. 12.32. V7R, {/=. 12.33*8k—1. 12.34* V3.

3AZIAYU HA IOKA3ATEJIbCTBO U BBIYMCJIEHUE

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. 12.38.2. 7RT§/§. 12.39.1. 9: 4. 12.39.2. 9: 7.
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12.40.1.12+/5. 12.40.2.4:5. 12.41.1.5. 12.41.2.8. 12.42.1.%. 12.42.2.12.
12.43.1. 117+/3. 12.43.2. 33/3. 12.44.1. 40, 68, 75, 51. 12.44.2. 16.

§13. Yruibl, cBA3aHHBIE C OKPYKHOCTBIO. MeToz BclioMoraTreabHOM’
OKPY:KHOCTHU
[ToATOTOBUTENBHBIE 3AZIAYU
13.1. 110° u 250°. 13.2. ZMAB = /ZNAC = 40° wiu ZMAB = ZNAC = 140°.
13.3. 35° wmm 55°. 13.4. 40°, 80°, 60° wmm 60°, 20°, 100°. 13.5. 96°, 132°,
84°,48°. 13.6.3. 13.7.25°. 13.8. ZL' 13.9.50°. 13.10.25°. 13.11.81°.

| cos B
13.12. V2. 13.13. “%
TPEHMPOBOYHBIE 3AJAYN
13.14. % 13.15. ZBAC = 110°, ZBCA=30°, ZDCA = 60°, ZDAC = 80°.
13.16. 80°. 13.17. 30°, 40°, 110°. 13.18. arcsin%. 13.19. 23771. 13.20. g
13.21. 1; 1; v/3; 120° 30° 30°. 13.22. 90° + a, ecmu a < 45°; 90° — a, ec-
am a > 45°. 13.23. % 13.24. 80°. 13.25. 15°. 13.26. 2r’sin®asin2a.
13.27. g 13.28. 7“‘2;3?2“. 13.29. % 13.30. 460%. 13.31. 90°, 60°, 30°.

13.32.180°—2a. Yk a3 aHwue. Touka M JeXUT HA OKPY’KHOCTH C IIEHTPOM B,

o 185
npoxozAuleii yepe3 Touku A u C. 13.33. =5 Yxazaunue. Touka Q nexuT

Ha OKPY>KHOCTH C IIEHTPOM P, ipoxozsieii 4epe3 Touku M u N. 13.34. a®ctg %.

vV b?% —a?

2cos 5
1eHTpoB O; 1 O, OKPY>KHOCTEH, BIIMCAHHBIX B TpeyronbHUKU ABD u ACD, 0Tpe3oK
AD BuZIeH IIOZ, OJHUM U TEM XK€ YIJIOM. LIeHTp OKpPYXHOCTH, NPOXOAAIlell yepe3s
Touku O, O,, A U D, JIeXUT Ha ONMHCAHHON OKPYKHOCTH UeTHIPEXYroJbHUKA
ABCD. 13.37% LA=60°, /B=15°, ZC=105° wiu LA=60°, /B=105°, ZC=15".
Yxaszaunue. Pacemorpure aBa ciaydas: yroa B Tymoil mnm ocTpeiif. Touku
M, N u cepenuHbl ctopoH AB u AC nexar Ha ofHOU okpykHocTu. 13.38% 1.
Ykxaszanue. Ilycth D—Touka KacaHUA HOIYOKPY:KHOCTU CO CTOpPOHOU BC.

W3 touex D u O orpe3ok QM BUZEH NOJ OZHUM U TeM e yrioM, M(Q — BeICOTa
1
TpeyronbHUKa MON, PQ = EMN .

Ykaszanue. BK=CK. 13.35. 13.36. v/3. YkazaHue. U3

3AZIAYU HA IOKA3ATEJIbCTBO U BBIYMCJIEHUE

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+/3. 13.45.2.4. 13.46.1. arctg3, arctg % 13.46.2.5v2. 13.47.1. 16.
13.47.2. 12.
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§14. BcnoMorarenbHbIEe TOAOOHbBIE TPEYTOJIBHUKHU
I[ToATOTOBUTEBHBIE 3A/IAYU
14.1. 4, 8,12, 16. 14.2.10. 14.3. 2412 4a=b

R 14.4. 5

14.5. 2—74. 14.6. 12.
14.7. % 14.8.1u3. 14.9.4,6,4,6.

TPEHVMPOBOYHBIE 3AJZIAUU

1410. 1 u 2. 1411 35 1412, 1: 1. 1413. 2% 1414, VR
a+b R+r
2 2 2 2
14.15. \/ 3a ;Zb o \/ 2a “SL‘% . 14.16. 2. 14.17. 5, 20, % % 14.18. 2.
24/3 av3 me
119, 22 1420 vah 12 2 122 14;23. Ja(a+b).
ap R

14.24. /pq. 14.25. ~-. 14.26. 2. 14.27. V2. 14.28. "~ 14.29. /pq.

14.30. y/a(a—b). Vkaszauwue. Tpeyronbuuku AEF u EDF m0AOGHBHI.

14.31% %. YxkaszaHnue. Ilyctb AK 1 DL — BBICOTHI TpeyroabHUKOB ABN 1

DCM. C moMoIIb0 MeToZa BCIIOMOTATENbHOM OKDPY)XHOCTH ZIOKQXKUTE Tozobue

3v6
9TUX TpeyroJbHUKOB. 14.32% T\/_ Yxkaszanwue  Touka M — cepeauHa

BricoTel BH. 14.33% vab. Yxaszamwue. AM —6uccextpuca yria BAC,

TpeyronbHUKU ABM u BDM nogo6ubl.  14.34% %. YkasaHnue. Ilyctb Touku

K, L, M 1 N — oCHOBaHUA NepIEHJUKYJIAPOB, OIyIIeHHbIX U3 BepIIMHBI A Ha

npsaMele BC, DC, DE u BE cootBeTcTBeHHO. TpeyronbHUku AKL 1 ANM 1of06HHL.
3AZIAYY HA JIOKA3ATEJILCTBO Y BBIYUCJIEHUE

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°.

m
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. /5.

§15. HekoTopble CBOMCTBA BBICOT U TOYKH UX NMepecedeHus

I[ToATrOTOBUTEBHBIE 3A/IAYU
c(@®+b%—c?)

15.1. 1. 15.2. Scos?a. 15.3. 60°, 40°, 80°. 15.4. 30°. 15.5. 2ab .

15.6. % vV a?+c?+ac. 15.7. v/ a®+b*>+2abk. 15.8.10.

TPEHMPOBOYHBIE 3AZJAYU

15.9. ?. 15.10. 8+/3 wm 24. 15.11. 60° wm 120°. 15.12. 45° wmm 135°.
15.13. 2 15.14. 45°,75°,60°. 15.15.30°. 15.16. 2% 1517.13. Yxasa-
V39 5

HUue. IlpoginTe BBICOTH TPEYTOJIbHUKA JO IlepecedyeHus C ONKMCAHHON OKpYX-
HOCTBIO. [IOJIyYUTCA TPEYTOMbHUK, MOZOOHBEIN JaHHOMY ¢ KoadduuneHTOM 2.
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15.18. 340. 15.19. 5—8a. Yxaszanue. Ilyctb H—ToYKa nepecedyeHUs BBICOT
TpeyronbHUKa ABC. Torna M — cepeguna HP, N — cepeauHa HQ, a Tpeyr‘O]IbHI/IK

BMN mnozobeH TpeyronbHuky BAC ¢ koaddurentom cos ZB. 15.20. —a ctga.

, m2—h?
Vkaszaumwue. QN LST. 15.21% oh
nepecedeHus BBICOT, O — LIEHTP OIMCAHHON OKPY:KHOCTU TpeyroibHUKa ABC,
N, — Touka mepecevyeHus1 C 3TOH OKPY)XHOCTBIO ITPOJODKEHUA OUcceKTpUchl AN.
Torga AF =20M, N — cepeauna AN;, a TpeyronbHUK ONN; IIpAMOYTONBbHBIH.

YkasaHue. Ilycte F—Touka

3AZIAYM HA [IOKA3ATEJIbCTBO 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, cyuras oT Touku B;. 15.26.2. 3:5, cuuras
or Touku B;. 15.27.1.510. 15.27.2.1365. 15.28.1.4+/3. 15.28.2. 6.

JuarHoctudeckas pa6ora 1

1. % WIA g 2. w 3.58°. 4.1180. 5.3. 6. %; 3;4; 3; 4.
JuarHocTuyeckas pabora 2

1.2v97,48. 2.2R. 3.03. 4.2v3. 5. 36. 6.a.

Juarnoctudeckas pa6ora 3

1.2V/5, 4V/5. 2. 2(rctg%+2Rsina). 3.8, 6w 4, 12. 4. y/a(a+b), y/b(a+b).

(a+b)2

5.4. 6. 2

JuarHocrudeckas pa6ora 4

1.15. 2.2(V/2+1). 3.2. 4. /97 w v/57. 5.4. 6.1++/3.

JuarHoctu4deckasa pabora 5

2rRVTR 4g 5—1/1111/12 6.

1
1.6. 2.96. 3. +r - +3 11 3

JuarHoctudeckas pa6ora 6

1. 1 wiu 4. 2.%. 3. 2. 4M. 5.6 wm4. 6.R.
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JlmarHocrudeckas pabora 7

3 L 7v57
1.4. 2.4:7. 3. Nrk 4.45. 5. % 6.9.

Juarsoctudeckas pabora 8

1.4/33. 2.1:1. 3.8V5. 4.78. 5.3. 6. /5-1

>0,3.

Juarsocrudeckas pa6ora 9

2 2 7 3
1.5\/;. 2.1:8. 3.6. 4.5. 5.§. 6. 3.

JuarHoctudeckas pabora 10

=
O N

N

w

I

4.30. 5.12,5. 6.2v53.

JuarHoctudeckas pabora 11

1.1:3. 2.64. 3.3V/73. 4.4. 5.3— /5. 6.%.

JuarHocTuyeckas pabora 12

1.5:4. 2. % 3.11,25. 4.1:2. 5.+13. 6.67,5.
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