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OKpY>KHOCTH M YETHIPEXYTOJIbHUKH

1. 3aganue 16 Ne 484617. YetsipexyronbHuk ABCD omnucaH OKOJIO OKPY)XHOCTU M BIIMCAaH B
okpy)kHOCTb. IIpsambie AB u DC nepecekarorcs B Touke M. Haligure miomanb 4eThIpeXyroibHUKA,
€CJIM U3BECTHO, YTO £ AMD = o 1 paanychl OKPYKHOCTEW, BIMCAHHBIX B TpeyroabHuku BCM u AMD
PaBHBI COOTBETCTBEHHO ' R.

Pemenue.

IlepBbiii ciiyyaii.

Lentpsr O; u O OKpYKHOCTEH, BIIUCAaHHBIX B TpeyroiabHUKU BMC 1 AMD cooTBETCTBEHHO, J1eXaT Ha Ouccekrpuce MO yria
AMD. OKpy>XKHOCTb, BIUCAHHAs B 4eThIPeXyronbHUK ABCD, sBnsieTcs Takke OKPY>KHOCTBIO, BIIUCAHHOH B TpeyronsHuk AMD u
BHEBIIHMCAHHOW OKPYKHOCTBIO TpeyroyisHuKa BMC. byneM uckath miomaas yetbipexyronbiuka ABCD, xak pa3HOCTh IJIOIIAAEH
TpeyronsHukoB AMDu BMC.

UYetsipexyronsHUK ABCD BIUCaH B OKPYXHOCTb, cienoBatensHo, £ BAD + £ BCD = 180°, Ho £ BCM+ £ BCD = 180°, ot-
kyna £ BCM= £ BAD. Tak xak tpeyronsHUKd BCMu AMD umerot emie oomuii yron AMD, oHE IOA00HEI, pudeM ko3 GuIm-
€HT 110/100MsI paBeH OTHOLICHHUIO PaINyCOB OKPYKHOCTEH, BIIMCAHHBIX B 3TH TPEYTOJIbHUKH.

JHanee umeeM:

R? R?
1) SaBcp = Saapm — SaBcm = r_ZSABCM — SaBem = (r_2 - 1) SABCM -

2) SaBcm = Pr, e p — TOIymepuMeTp Tpeyroibauka BCM, paBHBII IO CBOHCTBY BHEBIIMCAHHON OKPYKHOCTH JUTMHE OT-
pe3ka KM.

o
3) s NPSAMOYI'OJILHOI'O TpeyronsHuka OKM, HaxoIuM KM = OK ctg ZOMK =R, tg 57 OTKyZa

o
Sascm = Rr, Ctga.

[Moxcrasiss HaiineHHoe 3HaYeHUE Sp grps B opMyly S4pcp OKOHUYATENIBHO HOIydYaeM

R? a RR-r) «
SABCD: ﬁ_l RrCtgaszth

Bropoii cyyai.
OtnnuaeTcs OT MepBOTo NMoJIoKeHHEM Touku M neBee Touek D u A. B aToMm ciiydae R < ru B pacCyI€HUH OHU U TPEYTrOib-
HUKd BCMwu ADM nomxHbI ObITh TIOMEHSIHBI MECTaMHU. TakuM 00pa3oM, B 3TOM Ciiydae

2 2 2 2
r r o r(rr—R o
Sapcp = (F — 1) Saapm = (F — 1) RI’Cth = gctg—.

R(R> —r? o r(r* — R?
Otser: SABCD = R —r) ctg— wm SABcD = i —R) ctg—.
r 2 R 2
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2. 3apanue 16 Ne 507492. OxpyxHocTthb S paguyca 24 BrucaHa B paBHOOEIPEHHYIO TPaIeuio ¢ oc-
HoBaHUsAMU 36 u 64. Haiinute pagmyc OKpy»XHOCTH, KOTOpasi KacaeTcsi OCHOBaHUs, OOKOBOW CTOPOHBI

Y OKpPY>KHOCTH S.
Pemenmne.
ycte ABCD — Tpaneuus ¢ 60koBbIMU cTopoHamu AB u CD, a OKpy»HOCTb S C IIeH-

TpoM O, BNIMICAHHAS B TpareIuto, kacaercs ocHoBanuii BC'=36 u AD = 64 B Toukax K u b
M cOOTBETCTBEHHO.
Toukn K u M — cepenunsl ocHOBaHUH, modtoMmy CK = 18 u DM = 32. U3 npsamo-
YTOJIBHBIX TpeyronbHukoB ODMu OCK Haxonum, 4To
OD = \/OM? + DM? = \/242 4 322 = 8:/9 1 16 = 40.
5
OC = \/OK? +CK? = /242 + 182 = 6/16+ 9 = 30.

A
PaccmoTpuM citydaid, Korza OKpy»KHOCTh pajguyca r ¢ HeHTpoM O; BIHCaHa B Yrodi

ADC, xacaetcst okpyXHOCTH S B ToUuke 7, a cTOpoHBI AD — B Touke P. JIMHUS IIEHTPOB KacaromuXcs OKPY>KHOCTEH IPOXOIUT
Yyepe3 TOUKY X KacaHHs, TI03TOMY:

00, = OT +TO; =24+,

a TaK Kak Touku D, O; n O nexat Ha ogHol npsiMoit (6uccekTpuce yrna CAD), To

DO, = 0D — 00, =40— (24+r) =16—r.

OP O1D r 16 —r
Tpeyronsuauku O; PDu OMD nopoOHBL, 103TOMY oM = oD "M o4 = 40 OTKYZA HaXOIMM, HTO = 6.
Ecnu »xe oKpy»KHOCTb pajuyca r; ¢ LeHtpoM O, Bnucasa B yroil BCD u KacaeTcsi OKPYXKHOCTH S, TO aHAJOTMYHO MOIYyYHM
rn  6-—r 8
ypaBHEHHE ﬂ = W’ 13 KOTOPOro HaugéMm, uro 7'l = g
8

Ortsert: 6 Wi

g.
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3. 3aganue 16 Ne 507617. Jlan napamtenorpamm ABCD, AB=3, BC=5, £ A = 60°. OKpy>KHOCTb C
LEHTPOM B Touke O KacaeTcsi OMCCEKTPUCH yriia D U IByX CTOPOH MapajuieorpaMma, UCXOIAIINX U3

BEpPILKHBI OJHOIO ero octporo yria. Haiinure miomans yetoipéxyroasauka ABOD.
Pemenne.

Oxpy>XHOCTeH J1Be: Kaxx/las U3 HUX BIMCAHHAs B IPaBIIbHBIN TPEYTOJIbHUK. DTH TPEYTOJIbHUKU UMEIOT CTOPOHBI PaBHbIE 5 U 3
— COOTBETCTBEHHO. [103TOMY paauychl OKpY>KHOCTEH paBHBI TPETHEN YaCTH BBICOTHI IPABUIIBHOTIO TPEYTOJIbHUKA.

5-sin60° 53

Jlyist TpeyroJibHUKA CO CTOPOHOI 5 paauyc paBeH I = 3 76

Haiinem miormiaip HEBBITYKIIOIO YETBIPEXYToJbHUKA KaK CyMMY IUToaei TpeyronbHukoB AOBu AOD:

1 1 103
SABOD:§AB'V—|—§AD'I": T\/_

3-5in60° V3

s TpeyronsHIKa co cTopoHO# 3 paanyc paBeH I — f 5

UYToObI HAaHTH TUIOIMIAb YSThIpEeXyTrobHuka ABOD, BRIUTEM M3 ILIOIAIU MTapajliesiorpaMma IOy TpeyroinbukoB BOC u
DOC:

Sapop =AB-AD -sin60° — %BC-;’— %CD-r: %

103 11V/3

OrtBer: 3 WA )
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4. 3apanue 16 Ne 507623. B tpeyronbauke ABC AB = 13, BC = 10, CA = 7. Touka D nexur Ha
npssmMoit BC'tak, uto BD : DC'= 1 : 4. OKpyKHOCTH, BIIMCAHHBIE B KaXK/IbIi U3 TPEYroJbHUKOB ADC u

ADB, xacarwTcsi ctopoHsl AD B Toukax Eu F. Haliqurte nnuny orpeska EF.
Pemennue.

[ycts AD=d, BD= x, DC= y. BO3MOXHBHI J1Ba CITy4asl.

IlepBriit cioyqait. Touka D nexwut Ha oTpe3ke BC (BepXHHUI PUCYHOK):

d+y—17 d+x—13
x=2 y=8, DE=""Y"" pp_dTX=13
2 2
6+y—x
3HayuT, EF = T = 6.
Bropoii ciydaii. Touka D nexut BHe oTpe3ka BC (HIKHUIH PUCYHOK):
10 40 d —7 d —13
= y=2 pp= YT pp_dXT
3 3 2 2
6+y—x
3Haunr, EF = T =8.

OTBeT: 6 nnu 8.
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5. 3anmanme 16 No 507647. [lnomane tpanenuu ABCD paBHa 72, a OIHO W3 OCHOBAaHUM Tpamneuuu
BJIBOE OoJibIie Apyroro. /[naronanyu nepecekaroTcs B Touke O; OTPE3KH, COSTUHSIONINE cepeauny P oc-
HoBaHusA AD c BepmmHamu B u C, nepecekaroTcs ¢ AuaroHajasiMy Tpareuuu B Toukax M u N cooTBeT-
ctBeHHO. Halinure miomanes yetbipéxyronbsauka OMPN.

Pemenue.
[Iycte i — BBICOTA Tpareryu, a OCHOBAaHU paBHHI 4 1 2 4. Toraa B c
a+2a 3
SABCD = ) h= Eah:72.

Otkyna ah=48. Ilycte AD = 2a, BC'= a. Yetsipéxyroneanku ABCPw BCDP —
rapajuIesorpaMmsl, mostomy M u N — cepeannsl BP u CP cOOTBETCTBEHHO, 3HAUMT,
CMu BN — Meauansl TpeyroiasHuka BPC. CregoBaTenbHO:

1 I D
S ! S Ll h ! 48 =28
frg— _ — . —a = — pr—
OMPN 3 ABPC 32 6
IMycts Temeps BC = 2a, AD = a. Ilycts AM = 3¢ Tpeyroasauk AOD nogoben Tpe- B e
yronsHuKy COB ¢ ko3¢ dunnenTom nogodus 2, a TpeyronsHuk AMP — TpeyroinbHu- %
AP 1

Ky CMB ¢ xoadduirienToMm BC 4 Torna

MC = 4AM = 12t, AC = AM + MC = 3t + 12t = 15t,

1 AM 3t 3
A :—A = —_—— = —,
O=3AC=51 455 "5

DN 3 1

AHanoru4so, D—O = g Beicora Tpeyronsanka AOD, npoBenénHas n3 BepmuHsl O, paBHa §h7 3HAYUT:

1 1 1
SAAOD: Eagh: 848:8

AM AP

ADNP = Spamp =~ 5+ 5 Saaop 8 ;

N =

3
5
CraemgoBaTtennbHo,

Sompn = Saaop — Saamp — Sapnp =8 —2,4 —2,4 =32,

Ortsert: 8 mm 3,2.
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6. 3aganue 16 Ne 507662. /lan napamtenorpamm ABCD, AB=3, BC=7, £ A= 60°. OKpy>KHOCTb C
LEHTPOM B Touke O KacaeTcsi OMCCEKTPUCH yriia D U IByX CTOPOH MapajuieorpaMMa, UCXOIAIINX U3

BEpILKHBI OJHOIO ero octporo yria. Haiinure miomans yetsipéxyroasauka ABOD.
Pemenmne.
OxpyXHOCTel ABe: KaKIas U3 HUX BIHMCAaHHAs B MPAaBUIBHBIA TPEYyTOJIbHUK.
OTH TPEyroNbHUKN UMEIOT CTOPOHBI paBHbIE 7 U 3 cOOTBETCTBEHHO. [ Tpe-
7-sin60° 73

YTONbHUKA CO CTOPOHOI 7 paauyc paBen ' = 3 6 B ¢

Haﬁ)leM IJI0IIAaZlb HEBBIITYKJIOIO YETBIPEXYT'OJIbHUKA KaK CyMMY ILIOINA-
neit tpeyronsHukoB AOBu AOD:

O
1 1 1 7V3  35V3
S = —AB- —AD - r=—--10- — = ——.
ABOD = AT AR S 6 6
A D
Hus TPEYroJIbHUKA co CTOPOHOMU 3 paauyc paBeH
3-5in60° /3
r=-———=—.
3 2
UToOB HANTH TUIOMALb YETHIPEXyTONbHUKAa ABOD, BEIYTEM U3 IUIOMIAAN
napajuienorpaMma Iiomaau tpeyroasaukos BOCu DOC:
UV 1 B C
Sapop = AB-AD -sin60° — ~BC-r— ~CD-r = 8V/3.
2 2
)
35V/3
Otsger: 6 Wm 8v/3.
A D

7. 3apanue 16 Ne 507677. [Jaun npsmoyronbHbiid TpeyrodbHuk ABC ¢ karetamu AC = 12 u BC= 5.
C ueHtpoMm B BepumHE B npoBeJeHa OKpPYKHOCTh S paauyca 8. Halingure paguyc OKpy»KHOCTH, BIIH-
caHHO# B yron BAC u kacarouencs OKpy>XKHOCTH .S.

2016-03-21 6/17


http://xn--80aaasqmjc6cd.xn--c1ada6bq3a2b.xn--p1ai

Oo6pa3zosatensHblii noptan «PEIY ET'O» (http:/mMaremaTuka.peutyers.pd)

Pemenue.

BC

12 . 5
cosa = —, sint = —

= teox = = .
O6o3naunm £ BAC= a. Torma 18 AC 12’ 13 13

ITycte x — paguyc UCKoMOil okpyxHOCTH, O — ee LUeHTp, D — Touka KacaHus ¢ JIyuoM D
AC, M — Touka KacaHHUs ¢ OKPY>KHOCTbIO S, E— mpoekius Touku O Ha npsamyto BC. Llentp

OKPY>KHOCTH, BIIUCAHHOH B YTOJI, JISKUT HA €ro OMCCEKTPHUCE, 3HAYUT,

a 1 a 1+12
ctg LZOAD = ctgz = —{—‘cos =— 13 35,
sin 5

W3 npsmoyronbHOro TpeyronbHuka OAD HaxOauM, 4To
o
AD = ODctg 5= 5x.

3aMeTuM, 4TO YCIOBHUIO 33Ja4H yAOBIETBOPAIOT ABE OKPY>KHOCTHU: LIEHTP OJHOHN PAacCIIOIOKEH BHYTPU
TpeyronsHuka ABC, a IeHTp BTOPON — BHE, IPUYEM MCKOMAasi OKPYKHOCTh KacaeTcs OKPYXKHOCTH S
BHEITHUM 00pa3oMm, 3Hauut, BO= BM+ MO= 8 + x. B nepBom ciydae Touka D nexxut Ha katete AC,
MO3TOMY

A

OFE =CD=AC—-AD=12—-5x, BE=BC—-CE=BC—-0D=5—x.

12
Mpuuém AD < AC, To ectb 5 x < 12, otkyma X < 3 ITo Teopeme IMudaropa:

[
\

M

BO? = OE*> 4+ BE” & (8+4x)* = (12— 5x)> + (5 —x)* & 25x> — 146x+ 105 = 0.

12 21

_ D z
VuureiBas, yto X < ?; Haxo4uM, uro X = E .

"0

Bo BTOPOM CJIyda€ TOYKa D nexutr Ha MMPOAOJDKECHUN KaTeTa AC 3a TOUYKY a MMO3TOMY

12
OE= CD= AD— AC=5x— 12, npuuém AD> AC, To ectb X > ?
Torra (8+4x)% = (5x—12)2+ (5 —x)? & 25x% — 146x+ 105 = 0.
12

VyureiBas, yto X > ?, HaxoJuM, 4To X = 5 (910 3HauuT, uT0 OD = BC, TO ecTh TOuka FE COBMajaaeT C BEPIIUHON B).

21
OrtBer: g WA 5.
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8. 3amanue 16 Ne 507812. Jlan napamienorpamm ABCD, AB=3, BC=5, £ A= 60°. OKpyXHOCTb ¢
IIEHTPOM B Touke O KacaeTcsi OMCCEKTPHUCH yra D W ABYX CTOPOH IMapajuiesiorpaMMa, UCXOAAIINX 13
BEPUIMHBI OHOTO ero ocTporo yria. Haliaure miomans yerbipéxyroasuuka ABOD.

Pemenue.

OxKpyXHOCTeH ABe: Kak[as U3 HUX BIHMCAHHAs B MPAaBUIBHBIA TPEyTOJIbHUK.
OTH TPEyroNbHUKN UMEIOT CTOPOHBI paBHbBIE 5 U 3 cOOTBETCTBEHHO. [ Tpe-

5-sin60°  5v/3

YTONBEHUKA CO CTOPOHOI 5 paauyc paBen ' = 3 6 B ¢

Haﬁ)leM IJI0IIaZlb HEBBIITYKJIOTO YETBIPEXYT'OJIbHUKA KaK CyMMY ILIOINA-
neit tpeyronsHukoB AOBu AOD:

1 1 1 . 5/3 10V3
SABOD:EAB-r+§AD-r:§-8-Tf:Tf.

Jl1s1t TpeyrosibHUKa €O CTOPOHOM 3 paguyc paBeH

3.sin60° V3
r=———= .
3 2

YT0OBI HalTH MJIOIIAAb YeThIpeXyrojabHuka ABOD, BbIUTEM M3 IUIOLIAHM HapajulesiorpaMMa IDIOMaan Tpe yroasHiukoB BOC
u DOC:

SABOD:AB-AD-sin60°—%Bc.r_%CD,r: # B C
0
103 11V/3
Orver: —3— mam ——
A D

9. 3amanue 16 Ne 507824. B mnapamnenorpamme ABCD wu3BecTHbl cTOpoHBl AB =a, BC =b u

£ BAD = a. Halingute paccTOsIHME MEX]y HEHTPaMU OKPY>KHOCTEH, OMMCAHHBIX OKOJIO TPEYrOJIbHUKOB
BCDwu DAB.

Pemenwue.
ITycte O; u1 O, — LEHTPbI ONIUCAHHBIX OKPYKHOCTEH TpeyronbHUKoB DABu BCD cooTBeTcTBEHHO, O — TOUYKA IepeceyeHus
JuaroHaned napamienorpamma. Ilockonsky TpeyronsHuku DAB u BCD paBHBI, TO pajlyChl OKPYXHOCTEH Takxke paBHBIL [lo

yciosuo £ BAD = o. Ilycts a < 90°. Ilo Teopeme kocunycos BD = \/ a? + b% —2ab cos 0. BrncanHbiii B OKPYKHOCTb C

nentpoM O; yron BAD paBeH NOJOBUHE LEHTpanbHOro yma BO;D, 3Hauurt, ZB0O10y = ElBOID = /ZBAD = «. IIps-

Mas O; O, — cepeJMHHBIN NepNeHaAnKyp Kk quaronanu BD, IToatomy

1
010, =20,0=2-BO-ctg/BO,0 =2 > -BD-ctg /BO10 =BD -ctga =

= Va?+ b2 —2abcosa - ctg .

Ecnu xe a > 90°, To aHAIOTUYHO TOJIYYIUM, YTO

010, = Va2 + b2 —2abcosa - ctg(180° —a) = Va2 + b2 —2abcosa -ctga.

Omser: Va2 +b%—2abcosa - |ctg .
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10. 3aganme 16 Ne 512873. OxpyxHoctr paguycoB 3 u 5 ¢ uentpamu ) 1 O) COOTBETCTBEHHO Ka-

catorcsi B Touke A. Ilpsmas, npoxonsmias yepe3 TOUKy A, BTOPUYHO MEPECEKAET MEHBUIYIO OKPYXK-
HOCTh B TOYKe B, a Oonbiryto — B Touke C. Haiinure miomaas BEITYKIOTO YeThIPEXYTOJIbHUKA, BEP-
HIMHAMU KOTOpOro sBisitores Touku O, O2, Bu C, ecnu £ ABO; = 15°.

Pemenmne.

Touku O, O, u A nexar Ha onHoii npsimoit. ITockoneky Tpeyronmsaukn BO|A u CO,A paBHOOEIPEHHBIE,
LABO, = £BAO; = £LCAO, = £LACO, = 15°.

Bo3moxus! 1Ba ciydad. I1epBelif ciydaii: OKpy>KHOCTH KacaroTcs BHYTPEHHMM 00pa3oM (pucyHOK 1),
TOrza Touka B nexur mexay Toukamu A u C, a 0,0, = O,A — O A = 2. Ilockonsky £ ABO, = £LACO,,
npsamslie Oy B u O, C napaienbHsl, ClIe0BaTebHO, ICKOMBIN YETHIPEXYToNbHUK — Tpanenus O; BCO,.

ITyctes O, H — nepneHauKymsp, NpoBeAEHHbIH U3 Touku O, k npamoil O;B. B npsAMoyronsHoM Tpe-
0,0,

7 =

1.

yroneHuke O, O;Humeem £ 0,01 H=30°, oTkyna O,H =

1
SO]BC02 - E(OZC‘f’ O]B) . 02H =4.

BTopoii ciaywai: OKpyXHOCTH KacaroTcs BHEIIHHM 00pa3oM (PHUCYHOK 2), Torga TO4Yka A JIeXHT
Mmexny Toukamu Bu C,a 0,0, = O,A+ O;A = 8. Ilockonbky £ ABO, = £ ACO,, npsamele OB u
CO, napaienbHsl. CIe0BaTeIbHO, HCKOMBIN 4eThIpEXYTroabHUK — Tpaneuust O} BO,C.

IIyctes O, H— nepneHauKysp, npoBenEHHbli u3 Touku O, k npsMoit O B. B npsMoyrojibHOM

010,
tpeyronbuuke O, Oy Humeem £ 0,0 H=30°, oTkyna O2H = 5 =4,

1
SOIBOZC = 5(02C+ 013) -O,H = 16.

OtBet: 4 unu 16.

11. 3ananmne 16 Ne 484618. YersipexyronbHuk KLMN onucaH OKOJIO OKPY>KHOCTM M BIIMCaH B
OKpyHOCTb. [Ipssmble KL n NM nepecekarorcss B Touke P. Haiiaure miomanes tpeyronbHuka KPN,
€CJIIM U3BECTHO, YT0 £ KPN = ¢ M paguycChl OKpY>KHOCTEH, BIMCAHHBIX B TpeyronbHuku KPN u LMP
PaBHBI COOTBETCTBEHHO ' R.
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Pemenue.
IlepBnbiii ciryyad.
Llentpsl O; u O OKpyKHOCTEH, BIMCAHHBIX B TpeyronbHUKU KPN n LMP cooTBETCTBEHHO, JexKaT Ha 6uccekrpuce PO yria

KPN. OxpyXHOCTb, BIMCaHHAs B YeTbIpeXyroubHUK KLMN, SBIsIeTCS TaKKe OKPY>KHOCTBIO, BIMCAHHOM B TpeyronbHUK KPN u
BHEBIIMCAHHOW OKPYKHOCTBIO TpeyrojabHuka LMP.

UYetsipexyronsHuK KLMN BrvcaH B OKPYXKHOCTb, ciefoBatesnibio £ LKN+ L LMN=180°. Ho £LMP+ £ LMN = 180°, ot-
kyga £ LKN= £ LMP. Tak xak tpeyroasHuku KPNu LMP nmetot eme oomuit yroin KPN, oHE T0J00HBI, TpUYeM KO3 UITHEHT
oJ00MS paBeH OTHOIICHHUIO PAINYCOB OKPY>KHOCTEH, BIIMCAHHBIX B 3TH TPEYTOJIbHHUKH.

Jlanee numeem:

2

7
1) SakpN = FSALPM-
2) Sprpym = PR, tne p — nonynepumerp TpeyronbHuka LPM paBHbl anuHe oTpeska AP, Kak cyMMa OTPE3KOB KacaTelIbHbIX
IIPOBEICHHBIX U3 OTHOW TOYKH.

% %
3) U3 NpPsIMOYTOJILHOTO TpeyroibHuka OAP Haxoqum AP = OActg ZOPA = rctg 5 * OTKyna SaLpm = Rrctg bR

IMoxcrapmss HaliieHHOE Sp 1 pps B GOPMYITy TIOIIAAN TpeyronsHUKa K PN, OKOHIATEIBHO TTOTydaeM

Bropoii cirydaid.

OTnnyaeTcst OT EPBOTO pacrnojokeHueM Touku P neBee Touek N u K. B 3ToM ciydae R > r 1 B pacCyXJI€HUU OHH U Tpe-
yronsHUKH LMP u KPN nomxHbI OBITh HTOMEHSHBI MecTaMH. TakuM o0pa3oM, B 3ToM cirydyae KPN — MeHBIIUH U3 IBYX TPEYTOib-
HHUKOB, a PaJlyC BIHCAHHON B HETO OKPYKHOCTH 7. 3HAYUT

9
SkpN = I, TA€ p — HoiynepuMerp TpeyroibHuka KPN paBHblil orpesky PB. IIpu 3ToM, Kak U B IEPBOM CIIy4ae, PB = Rctg 5
4
Taxum o6pasom SkPN = Rrctg bR
3
r () ()
Otser: SKPN = R ctg 5w SkpN = Rrctg bR
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12. 3aganne 16 Ne 500015. boxkoBbsie ctoponbl AB u CD tpaneuun ABCD paBHbl 6 1 8 COOTBET-
CcTBEHHO. OTpE30K, COCAMHSAIONINI CepeANHbl IHAroHaiei, paBeH 5, cpeAHss JIMHUS Tpamneluu paBHA
25. Ilpsmbie AB u CD nepecekaroTcsi B Touke M. Haitaure paanyc OKpyKHOCTH, BIIMCAaHHOW B Tpe-
yrojibHuk BMC.

Pemenwue.
B mo6oii Tpanenuu oTpe3oK, COCTUHSIIOMNN CepeIuHbl THaroHajaei Tpaneuy, paBeH MoIypa3Ho-
CTH OCHOBaHHWH TpameluH, a CPeAHss JIMHUASA — IMOJTyCyMMe OCHOBaHHH Tparenuu. B Hamewm ciry-
Yae TONypa3HOCTh OCHOBaHHH paBHA 5, a MOJyCyMMa OCHOBAaHHWH paBHA 25, MO3TOMY OCHOBAaHUS
Tpanenuu pasusl 20 u 30.
[Mpennonoxum uro BC = 30, AD = 20 (puc. 1). Cropoust BC u AD tpeyronsuukoB MBC n
2

MAD napaiensHbl, IO3TOMY 3TH TPEYTOJIBHUKH NOA00HBI ¢ K03 huipeHToM k= g 3Hauwr, B C
Puc. 1

A D

AB CD
MB=——=1 = —— =24
— % 8, MC % 24

3amerum, uto MB® + MC* = BC?, O3TOMY TpeyTroibHUK MBC — mpsMOyToNsHBIN ¢ TunoTeny3oi BC. Paauyc ero Bnmcas-
MB+MC —BC 6

HOM OKpYXHOCTH paBeH: /' = )

ITycts Teneps AD = 30, BC'= 20 (puc. 2). AHaTOTUYHO NPEIbIAYIEMY CIy4ar0 MOXXHO MOKa3aTh,
YTO paJnyC BIUCAHHON OKPYXHOCTH TpeyroiasHuka MAD pasen 6. Tpeyronsank MAD u MBC no- M

JOOHBI ¢ KO PHUIUEHTOM k= g 3HA4UT, paflyC BIUCAHHON OKPYXHOCTH TpeyrosnbsHuka MBC

paBeH r= 6k =4. B ¢

OtBerT: 4; 6. A D
Puc. 2
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13. 3aganme 16 Ne 500021. bokosbie ctoponsl KL u MN tpanenuu KLMN paBHel 8 u 17 cooTBeT-
CTBEHHO. OTPE30K, COCIMHAIONINI CepeUHbl JUaroHaiei, paBeH 7,5, cpeaHss JIMHUS Tpaneuuy paBHa
17,5. lpsambie KL u MN nepecekatorcsi B Touke A. Haiinure paanyc okpy>KHOCTH, BIIMCAHHOM B Tpe-
yrojibHuK ALM.

Pemenwue.
B mo6o#i Tpanenun OTpe30K, COSAUHSIONINN CEepeINHBI AUAaroHaICH Tparenny, paBeH mo-
JTypa3HOCTH OCHOBAHHUH TPAIEINH, a CPEIHSS JIMHUSI — IO0J[yCyMME OCHOBAHHH TpaIeIiH.

B mamem ciay4ae moaypa3HOCTb OCHOBaHMH paBHa 7,5, a MOJyCyMMa OCHOBaHHMI paBHa
17,5, no3ToMy OCHOBaHUs Tpaneuuu pasHsl 10 u 25. K
[Mpennonoxum uro LM = 25, KN = 10 (puc. 1). Croponst LM u KN TpeyrojibHUKOB

ALM wn AKN napajuienbHbl, TO3TOMY 3TH TPEYTOJBHUKH HOAO0OHBI ¢ KoddduimeHToM

2

k= g 3HayuT,

Puc. 1

gL KL _40 . MN 85
1—k% 3 1—k 3

Bamernm, uto AL> + LM = A]\/Iz, MTO3TOMY TPEYTOIBHUK ALM — TpsMOyTONBHBIN ¢ THoTeRy30d AM. (IToatomy Tpamerus
MIPSMOYTOJIbHAS, KaK ¥ n300paxkeHo Ha pucyHke.) Paguyc BnrcanHoi B TpeyronbHuK A LM OKpYKHOCTH paBeH

_AL+LM—AM
- . -

r

5.

Iycte Teneps KN = 25, LM = 10 (puc. 2). AHaJIOTHYHO MPEABIIYLIIEMY CIIy4ar0 MOXKHO
TI0Ka3aTh, YTO PajMyC BIHCAHHOH OKPYKHOCTH Tpeyromphuka AKN pasen 5. Tpeyroms-

HUK AKN n ALM nonoOHbl ¢ K03 dUnmeHTom k= g 3HAYUT, paAuyC BIHCAHHON L M

OKPY>KHOCTH Tpeyroibpuuka ALMpasen r = Sk =2

Otser: 2; 5. K N
Pue. 2
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14. 3apanme 16 Ne 500644. Jlan npsamoyroasHuk KLMN co croponamu: KN = 11, MN = 8. Ilps-
Masl, IPOXOAsIIas Yyepe3 BEPIIUHY M, KacaeTcsl OKPYKHOCTH ¢ HeHTpoM K paauyca 4 v mepeceKaeTcs ¢
npsimoit KN B Touke (. Haiinure QK.

Pemenmne.
[TycTb Touka Q nexut mexay Ku N (puc.l), P— Touka kacanus npsimoii M(Q ¢ nanHoit okpyxxHocThl0. O603HaunM KQ = X.

M

Puc.1 Puc.?

p \
LJ w -Ir.

W3 npsimoyronbHOTO Tpeyronbauka QPK no Teopeme [Tudaropa naxomaum

PQ = \/OK? — PK? = \/x2 — 16.
PK MN 4 8
[psimoyronbHbie Tpeyronbaukn QPK n QNM nono0HbI, O3TOMY @ = @a OTKyZa 2—16 = 11 —x

(11—x)* =4 (x>~ 16) < 3x* +22x— 185 =0 x=5.

Ecau touxa Q nexur Ha npojomkeHnu ctopoHsl NK 3a Touky K (puc.2), To, paccykaas aHAJIOTUYHO, OTYYHM ypaBHEHHE

37
3x°—22x—185=0, u3 KoToporo X — ?
37
OtBer: 5 i ?

15. 3aganme 16 Ne 500642. /Tan npsmoyronbauk KLMN co ctoponamu: KN = 13, MN = 6. Ilps-
Masi, IPOXOSIIas uepe3 BepIInHy M, KacaeTcs OKpY>KHOCTHU ¢ IIeHTpoM K paauyca 3 U mepecekaercs ¢

npsimoid KN B Touke (. Haitnure QK.
Pemenue.
[Tyctp Touka Q nexxut mexay K u N (puc.l), P— Touka xacanus npsamoir M(Q ¢ naHHOH oKpykHOCThI0. O603HaunmM KQ = X.

f M

Pruc. 2
If:

\\ | M K
& (7 Y ;-J w Ar
Prc. 1

(]

U3 mpssmoyronpHOTO Tpeyronpauka QPK no Teopeme IIudaropa Haxoanm

PO =+/OK?— PK2 = /x2 0.

PK MN 3 6
[Mpssmoyronsubie Tpeyronsaukn QPK 1 QNM nono0HbI, TO3TOMY @ = Q—N’ OTKyJa \/)62——9 = 13—«

Torga
(13—x)° =4 (x> —9) & 32> +26x—205 =0 x = 5.

Ecmu Touka Q nexur Ha npogomkeHnd ctopoHbl NK 3a Touky K (puc.2), To, paccy/iasi aHaJIOTHYHO, TIOyYUM ypaBHEHHE

41
3x2—26x—205=0, u3 Kkotoporo X = 3
41
Otser: 5 unu 3
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16. 3aganme 16 Ne 500900. /{an npsamoyroasHuk KLMN co croponamu: KN = 11, MN = 8. Ilps-
Masl, IPOXOAsIIas Yyepe3 BEPIIUHY M, KacaeTcsl OKPYKHOCTH ¢ HeHTpoM K paanyca 4 u nepecekaercs ¢
npsimoit KN B Touke (. Haiinure QK.

Pemennue.
IIycts Touka Q nexur mexay Ku N (puc.l), P— Touka kacaHus npsaMoit M(Q ¢ naHHON OKpY>KHO-
ctbi0. O603HauMM KQ = Xx.

W3 mpsmoyronpHOTO Tpeyronbauka QPK no Teopeme Ilndaropa nHaxoaum

PQ =\/OK? - PK>. \ 1

PK MN
[psimoyronbHbie TpeyronbHuku QPK u QNM nono0HbI, 03TOMY @ = ON » OTKyJ1a

Puc.1
4 8

J2—16 ll—x

Ecnu Ttouka Q nexxut Ha mpojobkeHun ctopoHsl NK 3a Touky K (puc.2), To, pac-

37 [ W

Cy’KJiasl aHAJIOTUYHO, I10Jly4UM ypaBHEHUE 3x2—22x—185=0, u3 KoToporo X — — -

3

5 M
OtBer: Swm -
; .

Puc.2

S (11-x)7=4(x*~16) &3> +22x— 185 =0=x = 5.

17. 3ananue 16 Ne 484615. Jlan pom6 ABCD c¢ muaronansmu AC = 24 u BD = 10. [IpoBeaena
5v2

OKPYXHOCTb PaZyca —,— C IICHTPOM B TOUKE TepPeCeUeHNS nuaronaneit pomoa. Ilpsmast, mpoxoasiast

yepes BEepIIMHY B KacaeTcs 3ToW OKPYKHOCTH M niepecekaeT npsimyro CD B Touke M. Haitnute CM.
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Pemenue.

[Tycts Touka M nexut mexay Cu D, P, — Touka KacaHus npsMoid BM ¢ maHHOIN OKpyX-
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HOCTBI0, O — TIeHTp poMba.
ITo teopeme IMudaropa CD = \/OD2 +0C? = \/122 +52 = 13. O603naunm
ZOBM = o, ZBDC = 3. W3 npsmoyrosbHBIX TPEyTOIbHUKOB H HAXOIHM, 4TO 13
, oP 5V2 V2 . oD 5 12 ( ;\
Slna:ﬁzwzj,a:45,Cosﬁzﬁzﬁ,smﬁzﬁ. RN, jﬁ n
IIpumensss  TeopeMy  CHHYCOB K  TpeyronbHuky BMD  nomydum, dTO F
DM o BD
sin/MBD ~ sin/BMD’ """ M
vp . BDsin/MBD 10sin45° o 5V2 .
~ sinZBMD  sin(180° —45°—B)  sin(45°+pB)
B 5V2 B 5V2 130
~ sin45°cos P +cos45°sinfB 2 5 2 12 1T
50 o 2 132 13
CM=CD—-MD=13— —=—.
CrenoBartenbHo, 17 17

HYCTL TCHEPb TOYKA JICIKUT HaA MMPOJOJILKEHUHN CTOPOHBI 32 TOUKY Torz[a 10 TEOPEME O BHCUIHEM YTJIC TPCYTOJIbHHUKA

/BMD = /BDC — /MBD = 3 — .

Jlanee, paccy>kiast aHaJIOTHYHO, MOJTY4UM, YTO

MD

Cnenosarensno, CM = CD +MD = 13 +

91 221
OrtserT: ﬁ HIIA 7

V2 5V2 B 5v2 130
~ sin(B —45°)  sinfcos45° —sin45°cosB 2 12 V2 5 0 T
2 13 2 13
130 221
7T
15/17
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18. 3apganme 16 Ne 484606. YetsipexyronbHuk ABCD onucaH OKOJIO OKPYKHOCTH M BIIUCAH B JIPY-
ryio okpyxHoctTb. IIpsmbie AD u BC nepecekatorcs B Touke M. Haliqute nepuMerp TpeyrojibHHKa
ABM, ecniu u3BecTHO, uT0 AB=au CD= b.

Pemenue.
Bo3MoxHbI fiBa ciiyuast 2> bu a< b.

B

A I

IepBsiii cnydad. YeThIpexyrodbHIK ONMCAH OKOJIO OKPYXKHOCTH, cliefnoBaTensHo, AD + BC = AB + CD = a + b. Yetbipexyroib-
HUK BIIUCAH B OKPYXKHOCTB, 3HaUHT, £ BAD + £ BCD=180°, Ho £ MCD+ £ BCD = 180°, otkyna £ BAD = £ MCD, cnegoBaTeib-
AB a

1o, AABM ~ ACDM ¢ xosdummentom nogobus k = cD = b

O0o3HaunM uepes PrepuMeTp TpeyroabHuka ABM, Toraa eciu Py — nepumerp tpeyroisHuka CDM,
PP=P—AD—-AB—BC+CD=P—a—(a+b)+b=P—2a.

P a P a 2
ITockombKy F] = p monysaem: pT o = = aP—-2a" < P=

2a a—

Bropoii ciydai. Ananorudso ciydaio | nmeem:

P a 2ab
P =P—a+b b)=P4+2b& —— == bP=aP+2ab & P=-—.
1 a+b+(a+b)=P+ AT aP+2ab < P=—

24> 2ab
OTBeT: a_bmm b—a
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19. 3apanme 16 Ne 513430. Croponsl KN u LM tpaneuun KLMN mnapamienbHsl, npsmsie LM u
MN — kacaresibHbI€ K OKPY>KHOCTH, OITMCAHHOU OKOJIO TpeyrojabHuKa KLN.

a) [loxaxure, uro TpeyroibHUkM LMNu KLN 1nono0Hs!.

0) Haitnure mmomasnes Tpeyronpauka KLN, ecnu n3BectHo, uto KN=3,a £ LMN=120°.

Pemenue.
a) Kacarenpnas LM mnapamnensHa xopae KN, 3Haunt, £ KNL = ZMLN, a Tak Kak
LMLN= £ LKN xak yroia MeXIy KacaTeIbHOH W XOpao, TpeyronbHuk KLN paBHOOenpeH- L M

HbII ¢ ocHOBaHHeM KN.

ITockonbky ML = MN Kak OTpe3KU KacaTeNbHBIX, IPOBEAEHHBIX K OKPY>KHOCTU U3 OJHOU
TOYKH, K N
TpeyronbHUK LMN Taxxe paBHOOEAPEHHBIN ¢ ocHOBaHHEM LN. H

VInbl Ipy OCHOBaHMAX PaBHOOEIpPEHHBIX TpeyronbHUKoB LMN u LKN paBHBI, cliefoBa-

TENBHO, 3TH TPEYTOJBHUKHN TTOX00HBI.
6) Yron mpu BepmrHe paBHOOEIpeHHOTO TpeyroasHuka KL N paBeH 120°, 3Ha4UT, €ro BHI-

KN V3

cota LH BIBOE MeHbIIE OOKOBOW CTOPOHBI LN = % = \/ga 1o ecrp LH = 7 Cneno-

BaTCJIbHO,

_33

3.
4

SES

1 1
SkiNn = zKN-LN = ~
KIN = 5 >

3V3

OtBeT: 0) T .
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