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BBenenune

Bo BTopoit yactu mocobusi «Ilmanumer-
pUYECKHE 3aJaud C HEOJHO3HAUYHOCTHIO B
yCclIOBUM (MHOTOBapHaHTHbIE 3ajgauu). Tu-
noBele 3amaHust C4» mpencTaBieHbl perie-
HUS M yKa3aHUs 10 DPELIEHUIO0 BceX 3ajay
JUISL CAMOCTOSITEIbHOIO pelleHusl U3 IiaB 1,
2, 3, 4 u paznena «YOpaxKHCHUS» TEPBOU
4acTu MocoOus, T.e. BCeX 3aJay, B KOTOPbIX
BO3HMKAeT MHOTOBapHaHTHOCTb. MeToau-
YECKHE BOIPOCHI MOJATOTOBKU U IMPHUYHHBI
BO3HMKHOBEHHS  MHOIOBAPUAHTHOCTU B
IUTAaHUMETPUYECKUX 3aJadax OOCYyXJallucCh
aBTOpaMU B IEPBOM YacTU MOCOOUS U JIEeK-
UsX (CM. CIIUCOK JTUTEPATypHI [9]).

[TockonbKy OJTHOTHIHBIE 3314l 0OBIYHO
BKJIIOUEHBl B OJHY TIpyHmy, TO MOJAPOOHO
pa3zbupaercs oJHa 3aJa4ya Wi OJUH U3 CIIy-
yaeB B 3ajaye. PemnieHne ocTalbHbIX NPOBO-
nuTcst aHanoruuHo. Eciu monoOHas 3amada
ObuTa pazoOpaHa B KauecTBE IpUMeEpa B CO-
OTBETCTBYIOIIEM pa3jielie IepPBOM YacTu Mo-
coOusi, TO yKa3bIBaeTCs HOMEp IpuMepa
(manpumep, cm. «IlTocobuer, mpumep 31).

Ecnu e nogoOHas 3ajauya peuieHa B Ka-
KOM-TMOO Apyro Tpymme 3aiad, TO JaeTcCs
CChUJIKA C YKa3aHHMEM HOMepa 3ajauyu (Ha-
npuMep, cm. ynpaxsHenue 199 mmm cm. «Pe-
meOHUKY, TJIaBa 2, 3amada 12).

[lepen mpeiaraeMbIM pemieHUEM OOBIY-
HO JaeTcs YKa3aHHWE U YUTaTelIb MOXKET CHa-
yajia 1onpoOoBaTh CBOM CWJIbI B pPELICHUU
3a/la4yd C HUCIOJIb30BAHMEM IPEAIOKEHHOM
MOJCKa3Ku. Yacto mepen penieHueM yKasbl-
BAETCsl U3BECTHBIA (PAKT, paCCMOTPEHHBIN B
riaBe 1 mepBoil yacTu mocoOusi, Wik Omop-
Has 3aja4a, pa3oOpaHHas B epBoi yactu. B
JaJIbHENIIIEM B PELICHUH MPOCTO HCIOIb3Y-
€TCsl OTMEUEHHBIN pe3yJbTarT.

Ha MHOrux ueprexax MCKOMBINA 3JIEMEHT
BBIJIEJIEH KPACHBIM IIBETOM, JIMOO I[BETOM
BbIJIeJIeHa KOH(UTrypalus, Ha KOTOPYIO Clie-
nyeT oOpaTUTh BHUMaHUE.

[Ipemyioxennoe odopmiieHHE pPEIICHHUS
3a/la4 He SIBJISIETCS ATAJOHHBIM, HO OHO, Kak
[IPaBUJIO, COJEPKUT BCE HEOOXOIUMbIE ITa-
IIbI PELICHHUS.

Kenaem ycnexa!
Aemopei.
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I'maBa 2. MHOroBapMaHTHOCTH 33124
KaK pe3yJbTAaT HEOJHO3HAYHOCTH B
3a]aHMU B3aHMHOI'0 PACII0JI0KeHU S

3JIEMEHTOB (UIypbI

Pacnonoycenue mouek na I’lp}lMOﬁ

1. B tpeyronsauke ABC otpezok MK c
KOHLIaMHU Ha cTopoHax AB u BC napanenex
AC. Haitnure juinny otpeska MK, ecnu u3-
BectHOo, uT0 AC =10, a Touka M nmemuT
CTOpOHY AB B oTHOIIEHUHU 2:3.

Pewenue. 1-1i cnyuaii: mycts Touka M pac-
MOJIO)KEHa Ha  cTopoHe AB  Tak, d4TO
AM :MB =2:3 (puc. la). Ins momoOHBIX Tpe-
yronsHUKoB ABC m MBK cocraBiseM Tporop-
U0

AC AB 10 5x
= WA =—,
MK MB MK 3x

3areM Haxonum MK =6.

B B
3x 2x
M K
M K 3x
2x
A 10 C 4 10 C
a o
Puc. 1

2-1i cayyai: Touka M pacmonokeHa Ha CTO-
poHe AB tak, uro BM : MA=2:3 (puc. 16). Ins
nmoJjo0HbIX TpeyroabHukoB ABC n MBK coctas-
JIieM TIPOIIOPLIHIO
AC AB 10 5x
= WIH =
MK MB MK  2x

3aTeM HaxonquM MK =4 .
Omeem: 4 unu 6.

2. an napamienorpamm ABCD. Touka
M gnexur Ha nuaroHanu BD u 1enuT ee B
oTHomenun 1:2. Haiigure momans ma-
pamtenorpamma ABCD, ecnu 1uiomaab 4ve-
ThIpexyrojasHuka ABCM pasna 60.

Pewenue. 1-ii cnyyaii: mycts Touka M IEKAT
Ha juaroHaym BD Ttak, uto BM :MD=1:2
(puc. 2a). Tak kak tpeyronbuuku ABM n ABD
HMMEIOT OOIIYIO BBICOTY, OMYIIICHHYIO U3 BEPIIH-
HBl A, TO OTHOIIEHHWE WX IUIOMIAJEeH paBHO
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S BM 1
ABM _ — © —_ AHAJIOTUYHO HMeeM
S BD 3
S BM 1
SBCM =20 "3 3Haunt, S, = ESABCD , OT-
BCD

croga S, =60-3=180.

B C B C
a 2a
M
M
A D A4 D
a o
Puc. 2

2-1i cnyuati: MycTh ToUKa M JIEKUT Ha AUAro-
Hamu BD Tax, uto DM : MB=1:2 (puc. 26). U3

2
paBeHCTBa Sisen =5 Sasco >

3 MoJTy4yaemM

ABCD

S =60-§=90.
2
Omeem: 90 umn 180.

3. (MHOO, 2010). Yepes cepenuny cro-
ponbl AB xBagpata ABCD mnpoBeneHa mnps-
Mas, nepecekaromas npsmsie CD u AD B
Toukax M u T cOOTBETCTBEHHO M 00pa3yro-
mas ¢ npsamont 4B yron o, tgo =3. Haii-
JUTE IUIOWAAL TpeyrojpHuka BMT, ecinu
cropoHa kBaapata ABCD paBHa 4.

Pewenue. 1-ii cnyuai: mycTb mpsmasi, Ipo-
Xofs1mas uepes3 cepenuny £ cTopoHsl AB, nepe-
cekaer ompezok CD W TponoHKeHHE OTpe3Ka
AD 3a Touky D (puc. 3a). Torna

1 1
Sovr=Ssre _SBMEZE'BE'AT_E‘BE'AD =

=%-BE(AE-tgoc—AD)=1-2(2-3—4)=2.

2
B C
E IY; x
D T
Puc. 3a

2-1i cnyuai: MyCTh TpAMasd, MPOXoAdIIas de-
pe3 cepenuny E CTOpOHBI AB, miepecekaeT ompe-
30k CD u npogomkenue otpeska AD 3a Touky A
(puc. 36). Torna
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1 1
Spvr=Sgrs +SBME=E-BE-AT+E-BE-AD =

=%-BE(AE-tgoc+AD) _Lopasa-10

2
B C
M
E
T A D
Puc. 36

[Touemy criemyromue ciryqan HEBO3MOXKHEI?

3-1i cayuau. Tlpsamas, mpoxomsimas depes3 ce-
penuny E cTopoHBI AB, mepecekaeT MpoIoKe-
Hue ompeska CD 3a Touky D u ompesox AD.

4-1 cayuan. Ipsimast, mpoxoasImas yepes ce-
penuny E cTopoHBI AB, mepecekaeT MpoIoiKe-
Hue ompesrka CD 3a Touky C u ompeszox BC.

Omeem: 2 uimn 10.

4. (EI9, 2012). B tpeyronsnuke ABC
M3BECTHBI CcTOpoHBI AB=5, BC=6,

AC=". OKpyXHOCTb, NMPOXOASIIAsl Yepe3
touku A u C, nmepecekaet npsimpie AB u BC
COOTBETCTBEHHO B TOYKax K W L, OTIMYHBIX
OT BepIuH TpeyrojibHuka. Otpe3ok KL ka-
CaeTCsi OKPY/KHOCTH, BIIMCAaHHOM B Tpe-
yroneHuK ABC. Haligute mimHYy OTpe3ka
KL.

Pewenue. 3amernm, uto 00e Touku K u L He
MOTYT JIeXaTh BHe TpeyroapHuka ABC, mo-
CKOJIbKY B 3TOM ciiydae oTpe3ok KL He Oyxaer
KacaTbCsl BIUCAHHON OKPY>KHOCTH.

COOTBETCTBEHHO, CYIIECTBYET JBa PUCYHKA,
YIOBJIETBOPSIIOIINX YCIOBHUIO 3aIaUH.

1-#1 crioco6. 1-2 crnyuaii: mycth 0be Toukn K
U L nexxat Ha CTOpOHAX TpEeyroiabHUKa (puc. 4a).

OKpy’>KHOCTb, BITUCAHHAS B TPEYTOJBHHUK
ABC, Gyner Takke BMcaHa U B YETBHIPEXYTOJIb-
Huk AKLC. Tlo cBOWCTBY ONMMCAHHOTO YeThI-
pexyroiabHUKa AK+LC =KL+ AC WITH
AK+LC=KL+7.

[Tokaxxem, uro Tpeyronmbuuku KBL u ABC
nonoousl  Yron ABC y Hux obummii. Yerbipex-
yronbHUK AKLC BOHCaH B OKPYXXHOCTb, Clie-
JIOBATEILHO, ZKAC=n—ZKLC. Taxxe
/BLK =n— ZKLC (kaK cMEXHBIE).

Otrciona LKAC=/BLK w TpeyroiabHHKH TO-
JOOHBI 110 IBYM YTJIaM.

3amuiieM OTHOIICHHS CTOPOH JIeXKAIIUX B
Tpeyronbukax KBL u ABC TpoTUB paBHBIX
YIJIOB
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BL_BK_KL ~6-LC _5-4K KL
AB BC AC 5 6 7

Orcrona, LC=6—¥ H AK=5—6%. Hc-

nonb3yss paBeHCTBO AK +LC=KL+7 wnnnm
5—6%+6—¥=KL+7,

k=12

MoJTy4yaemM

Puc. 4a

2-1 cnyyaii: MycTh TOUKa K JIGKHT Ha IPO-
JOJDKEHUU CTOpOHBI AB Tpeyronbuuka ABC

(puc. 406).

Puc. 46

Tpeyronbuukun KBL u ABC 1momoOHBI 10
JBYM yIiaMm, Tak Kak yroi B y HUX oOmui, a
yrel AKL u ACL paBHBI, Kak BIIUCAHHBIC W
ornuparonrecst Ha OJHy U Ty ke nyry. Koaddu-
IUEHT MOJ00HS Y 3THX TPEYrOJIbHUKOB paBeH 1,
TaKk Kak y HUX oOIas BIIMCAHHAS OKPYXHOCTb
(cM. Teopemy T7, cTp. 6 U3 Halero mocoowus).
Orcroma KL=AC=7.

3ameuanue. Ciydaii, korma Touyka L JEKHAT
Ha TPOJOIDKeHUH cTopoHbl BC TpeyronbHUKa
ABC HEBO3MOXKEH, TakK Kak  Torja
6=BK=A4AB—- AK <5.

2-i1 crmoco0. 1-17 cayuaii: mycth 0be Toukn K
U L nexxat Ha CTOpOHAX TpEeyroiabHUKa (puc. 4a).

4
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AHAJIOTMYHO TPEIbIAYIIEMY CIIOCO0Yy TOKa-
3bpIBaeM, 4To TpeyronbHukun KBL u ABC mo-
JOOHBI 110 IBYM YTJIaM.

[Iyers P, O, R — TOYKM KacaHMsI BIIMCAHHOU
OKPY>KHOCTH CO CTOpOHaMU TpeyronbHuka ABC.
Torna AP=BR=p—-AC=2, tne p— mnony-
nepumMetp TpeyronbHuka ABC, paBHBIi 9.

Tak kak KP=KM wu ML=LR (kak Kaca-
TeNbHbIE, TIPOBEIEHHBIE K OKPYXHOCTH U3 Of-
HOM TOYKH), TO MEPUMETP TpeyroibHuka KBL
paBeH

KB+ BL+KL=KB+BL+KM+ ML=
=KB+BL+KP+LR=PB+BR=4.

Koadduuument momodusi TpeyroinbHUKOB paBeH

P - KL=k-AC=%.

P apc

AHaNOrM4YHO AJis BTOpOro ciydas (puc. 46)
W3 MOAO0Ms MO JBYM yIiaM TPEyrOJbHHKOB
KBL w ABC u paBencts

AP+RC=A0+0C = AC

KP+RL=KN+NL=KL,

rne N — Touka KacaHusi okpyxHoctH u KL,

KL KL P,
noinydaeM k=——=— U Jo=KBL _
AC 17 P

_ PB+BR+2KL 2+KL

" PB+BR+2AC 9

KL 2+KL
- = +9 nonyyaem KL =7.

N3 pasencrBa

14
Omeem: 5 i 7.

S. (EI'3J, 2012). B tpeyronasHuke yroa C
paBen 60°. Ha croponax 4B u AC xak Ha
IMaMeTpax MOCTPOEHBI OKpYXHOCTH. OHHU
MEPECEKAIOTCST KpoMe TOUYKU A B TOouke D.
DB:DC=1:3. Haiigute yron 4 B 3TOM
TPEYTOJIbHUKE.

A Pewenue. ObGoc-
HyeM TO, YTO TOYKa
D nomxHa nexaTth Ha
npsmoit CB, npudem
AD 1 CB (puc. 5a).
JlecTBUTENBHO, TaK
kak yrasl CDA wu
ADB — mpsimMble, Kak
BITMCAaHHBIC, ofu-
paromuecs Ha Jua-
metpbl, T0 CD 1L AD w BD 1 AD.

B npsmoyronsHom Tpeyronbuuke CAD 1o
yenouto ZACD =60°. Torma

LA

¢ —~—D.B

Puc. 5a
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_ ppPC_c4
3 6
CymiecTByeT aBa pPUCYHKA, YIOBJIETBOPSIO-

IMUX YCJIOBHIO 3aJa4u.

CD

1-ti cnyuan. Ilycts Touka D pacronoxkeHa
2
Mexay Toukamu C u B. Torma CB = ECA .

Ucnonr3yst TeopemMy KOCHHYCOB JUIi Tpe-
yronbHuka CAB, onmydaem
AB>=CA* +CB* —2-CA-CB-cos60° =
—ea+denZen=Ton
9 3 9

COOTBETCTBEHHO

CA* + AB*—~CB* 27
2:C4-4B T

cos ZCAB =

2
Otcroga LCAB= arccos# .

2-u cayyau. Ilyctb

Touka D pacrnonoxkeHa
Ha npogomkeHuu CB 3a
Touky B (puc. 56). To-
1
rnra CB=—CA.
3 A
Hcnone3ys Teopemy C g
KOCHHYCOB Ui Tpe- D
yronbHuka CAB, mony- Puc. 56
Jaem ’
AB>=CA* +CB* —2-CA-CB-cos60° =
—ea+teeLew-Ter
9 3 9
COOTBETCTBEHHO

CA* + AB* —~CB* 57
2.C4-AB 14 °

cos ZCAB =

Otcroga LCAB= arccos% .

5\/7'

Omeem: arccos

UK arccos

Pacnonoscenue mouek ene I’lp}lMOl?

6. B okpyxHOCTB paamyca 24/5 Brmcana

Tpaneuus ¢ ocHoBanusamu 8 u 211, Haii-
JUTE JIJIMHY IUarOHaIN TPAIELHH.

Pewenue. Tpaneuusi, BIMCAaHHAs B OKPYX-
HOCTb, SIBJISICTCSI pAaBHOOEAPEHHOM.

1-#i cnyuaii: mycTh LEHTP OKPYKHOCTHU JISKUT
BHE Tparnenuu (puc. 6a). Tak kak mpsmas, Ipo-

5
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XOZsIas 4yepe3 LEHTP OKPYKHOCTH W TepIeH-
TUKYJISpHAs XOpAe, NEMUT 3Ty XOpAy IOoroiam,

TO BE=EC=\/ﬁ u AF =FD =4 . 13 npsamo-
yronbHbIX TpeyroiabaukoB OEC u OFD Haxo-

UM OE=\/(2\/§)2—(\/H)2 =3 "

OF =, [(2\/3)2 —4% =2 COOTBETCTBEHHO.

Bricota Tpanemuu ABCD paBHa IUHE OT-
peska EF =0OFE—OF =3-2=1. Jlnuna orpe3ka

B E C

A Fl/IK N\ D
0]
Puc. 6a

AK paBHa anune cpenueit muaun AK =4+ JIT.
Haxonum muaronans AC 13 mpsMOyTOILHOTO
Tpeyronbanka ACK

AC=,/(4+\/ﬁ)2+12 —2J7+2411 .

2-1i cyuati: MyCTh IEHTP OKPYKHOCTH JISKUT
BHYTpH Tparnenuu (puc. 66). Beicora Tpamenuu
ABCD paBHa JUIMHE OTpe3Ka
EF =OF +OF =3+2=5. HaxoguMm auarotalib
AC u3 mpsiMOyToNnbHOTO TpeyroiabHuka ACK

AC = (4+\/ﬁ)2+52 =213+ 2411

B E C

Puc. 60

Cnyyaii, Korja IeHTp OKPY)KHOCTH JISKUT Ha
OCHOBaHWH, HEBO3MOXEH (0OBSICHUTE camo-
CTOSAITEIILHO).

Omeem: 27 + 2\/ﬁ numa 2413 + 2\/ﬁ .

7. OKpyXHOCTb C JWaMETPOM, PaBHBIM

v10, mpoxoaut uyepe3 cocenHHE BEpIINHBI
A n B npsmoyronbauka ABCD. JlnunHa ka-

23.05.2013. http://www.alexlarin.net/

caTelbHOM, MPOBEIEHHON K OKPY)KHOCTH U3
touku C, paBHa 3. HaiiiuTte AMHY CTOPOHBI
BC, ecim uzBectHO, uT0 AB =1.

Pewenue. 1-i cnyuaii: mMycTb OKPYKHOCTD
nepecexaeTr ctopoHsl BC 1 AD npsAMoyroibHUKa
ABCD B Toukax G u F COOTBETCTBEHHO, U TPO-
BeZeHa KkacarenbHas CH K OKpyXHOCTH (pHC.
7a). W3 mpsmoyronbHOro TpeyroibHuka ABG,
ucnons3ys  teopemy Iludaropa, Haigem

2
BG = (\/ﬁ) 12 =3.
I[lycte CG =x, TOrma mo TeopeMe O CEKy-

wieii u kacarensuoil umeeM CG-CB=CH? wmm
x(x+3)=3%. Ypasrenne x° +3x—9=0 umeer

3+35

OJIMH TMOJOKUTENbHBIN KOPEHb T Hraxk,
BC - —3+3\E+3: 3(ﬁ+1)‘
2 2
H
3
B 3 G x C
1 1
0
A F D
Puc. 7a

2-1i cnywai: MyCTh OKPYKHOCTH IepeceKaeT
npoaomkeHus ctopoH BC u AD npsMOYTOIbHU-
ka ABCD B toukax G u F COOTBETCTBEHHO, U
MpoBeZieHa KacaTelbHas K OKpyxkHocth CH

(puc. 76).

H
3
G 3 B X C
1 1
(0]
F ‘A D
Puc. 76
Torma cropona BC = = +23\/§ = 3(\/52_1) (cm.

paccyxaeHus B 1 ciydae).

Omeem: @ 50) 0% @

6
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8. [lan nmapamnenorpamm ABCD, AB =3,
BC=5, £A=60°. OkpyXHOCTh C IICH-
TpoM B Touke O Kacaercss OMCCEKTPUCHI YT-
na D u IByX CTOpPOH MapaJijiesiorpamma, uc-
XOISIIUX U3 BEPIIUHBI OJTHOTO €ro OCTPOTO

yria. Haliure miomans 4eThIpexyroJibHU-
ka ABOD.

Omeem: . Yxazanue. Cwm.

1043 113
— HWJINn ——
3 2

perenue npumepa 7, riaasa 1.

9. B Tpaneuuu AmuHBI OOKOBBIX CTOPOH
paBHbl 16 u 12, a jyuabl ocHoBanuit 30 u 10.
Haiimure paanyc OKpyHOCTH, Kacaromencs
MEHBIIIEr0 OCHOBAHUS Tpareuuu U MpSMbIX,
CoJIeprKallluX €€ OOKOBBIE CTOPOHBI.

Pewenue. TlpomomxkuM OOKOBBIE CTOPOHBI
AB n CD tpanentuun ABCD no mepecedeHus B
touke E (puc. 8). [Tomyunm nBa mompoOHBIX Tpe-
yronsHuKa BCE u ADE ¢ K03 pHUIHEHTOM I10-

BC 10 1

noous k= — . Hcnonp3yst cooTHO-
AD 30 3
BE BE
meHne —— =k WIH ——— =—, HaXOJuM
AE BE+12 3

BE =6. Ananornuno nonydaem CE =8. Tak

KaK BBIIONMHsCTCs pasenctBo 10° =6 +8°, To
o odpatHoit Teopeme [Tnaropa LBEC =90°.

A/ 30 \D
Puc. 8

1-ii cnyyaii: MycTh OKPYXXHOCTH BIIHMCaHA B

TpeyronbHuk BCE. Pamuyc 3TOl OKpy>KHOCTH
6+8-10
paBeH ——=2.
2

2-1i cnyuay: TYCTh OKPYXHOCTH SIBIISETCS
BHEBIIMCAHHON Ui TpeyroiabHuka BCE, xa-
catomieiicss croponbl BC. Paguyc 3Toil OKpyX-
HOCTH HalaeM 1o dbopmyie

S 056-8
p—-BC 12-10

3ameuanue. CM. B mpumepe 15 mpuBeneHbl
Jpyrue crnocoObl HAXOXKICHUS PaJycoOB BITH-

12
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CaHHOM M BHEBIMCAHHOW OKPY)XHOCTEH I
HPSIMOYT'OJIBHOTO TPEYTOIbHUKA.
Omeem: 2 vunu 12.

10. (MHOO, 2011). Paccrosiane mexmay
MapajuleIbHbIMU IIpsAMbIMU paBHO 12. Ha
OJIHOM U3 HUX JIeXKUT BepinHa C, Ha Ipyroi
— OCHOBaHue AB paBHOOeApeHHOro Tpe-
yroneanka ABC. U3BectHo, uto AB =10.
Haiimure paccrosiHne Mexy LEHTPAMHU OK-
PYKHOCTEH, OJlHa M3 KOTOPBIX BIIMCaHa B
TpeyronbHuK ABC, a BTOpas Kacaercs IaH-
HBIX MapajUleNIbHbIX MPSAMBIX U OOKOBOM
cTOpOHBI Tpeyrojasuuka ABC.

Pewenue. Ilycts CH — BBICOTA TPEYTrOIbHU-
ka ABC, r — pagnyc OKpYXHOCTH, BIIICAHHOW B
TpeyronbHuk ABC, Q — IEHTp 3TOH OKpPY>KHO-
CTH. Tak KakK AH =10:2=5, TO

AC =~/5" +12> =13.  Tlomymepumerp  Tpe-
yronbuuka ABC paBen p =18, a ero miomaab

1
S =60. Orcrona ,/ZEZQZ_O_
p 18 3
OH

I[lycte ZQAH =0, Torma tgo==——=

y 0 ga="r
—2'5—% cosa = ! -3

3 3’ \/1+tg2a NEN
4o AH__SV13.

cosal 3

1-1i cayuaii: mycTh OKPYXHOCTB C IieHTpoM O
Kacaercsi TaHHBIX IMapauIeNbHbIX MPSMBIX H 00-
KoBoH cropoHbl AC paBHOOEOPEHHOTO Tpe-
yronbHuKa ABC, npudem npsimoit AB — B Touke
M, v He uMeeT o0IMX ToYeK ¢ OOKOBOH CTOpO-
Hoit BC (puc. 9a). Paguyc 31Ol OKpy>XKHOCTU
paBeH 6, TaKk KaK PAacCTOSHHE MEXKIy Mapal-
JIENbHBIMU TIPSIMBIMU paBHO 12.

C
0,

0
M A H B

Puc. 9a

LeHTp OKpY>KHOCTH, BIIMICAHHOH B YTOJI, Jie-
XKHUT Ha Ouccektpuce, moaromy AQO — Ouccek-
Tpuca yrna MAC. Toraa

Z0AQ = %(40/13 + ZCAM) =90°,
ZOAM =90°— ZOAH =90°—a,
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ZAOM =a., AO = oM =213
cosa

B npsamoyronsaoM Tpeyronbauke OAQ Ha-

XOOUM, YTO
00=AQ* + 40* =
:\/[—S\QEJ +(2\/§)2 =—\/73E.

2-1i cywai: MyCcTh OKPY>KHOCTH € IIEHTpoM O
Kacac€TCia JaHHBIX MapalyICIbHBIX IIPAMBIX U 60-
KOBOH cTOpoHBI AC paBHOOECOPEHHOTO Tpe-
yronbHuka ABC, npudem npsimoit AB — B Touke
M, u nepecekaer O00koBy cropoHy BC (puc.

96).

C

QO

A HM B
Puc. 96

Torma Toukn O u Q nexar Ha OHCCEKTpHCE
yrina BAC. Tpeyronsauk AOM momobeH Tpe-
yronbHUKY AQH ¢ xoddduimesToM moaoodus

oM 10 9
——=6:—=— modTOMYy
OH 3 5
Aongng.S_m:y/B,
5 5 3
CremoBaTenbHO,
V1 44/1
00=40- 40 =313 -2 33 =—33.

793 4413

Omeem: WIn
3 3

Buvioop o603nauenuii éeputun
MHO20Y201bHUKA

11. Bricota CK napamnenorpamma ABCD
paBHa 12. Haiigure auaronans AC, ecnu
m3BecTHO, uto AD =15, CD =14, a touka
K nexwut Ha npsamon AB.

Pewenue. 1-ii cayuai: nycts yron C—

ocTpelil (puc. 10a). Y3 mpsMoyroisHOro Tpe-
yronbauka CBK, ucnonb3ys teopemy Iludgaro-

pa, HaxomuM BK =+/15" —12° =9

Torma AK =14+9=23. W13 mpsaMoyroibHOTO
Tpeyronbanka ACK Haxonum

AC =+/23% +122 =+/673 .

23.05.2013. http://www.alexlarin.net/

2-11 cayuai: mycts yron C— Tymo# (puc.
106). U3 npsmoyrosibHOro tpeyroibiuka CBK,
ucnonedyst  teopemy I[ludaropa, Haxoaum

BK =+/15*—12* =9.

Torma AK =14-9=5. U3 npAMOyroIbHOTO
Tpeyronbanka ACK Haxonum

AC=+5 +12° =13.

D 14 C C 14
15
15
,_
A B K B K A
a 0
Puc. 10

Omeem: \673 uwm 13.

12. (EI'D, 2012). bokoBsie cTopoHBI KL
u MN Ttpaneuuu KLMN pasusl 10 u 26 co-
OTBETCTBEHHO. OTPE30K, COCTUHSIONTUN Ce-
peauHBl TUaroHaliel, paBeH 12, cpemHss
nuHus Tpaneuun paBHa 24. Ilpsmeie KL u
MN nepecekarorcs B Touke 4. Haligure pa-
JINYC OKPYKHOCTH, BOIMCAHHOW B TPEYroJib-
HUK ALM.

Pewienue. Hailnem ocHOBaHHUSI JaHHOW Tpa-
neruu. [lycte BC — cpenHsis TUHUSA Tpanenuu
KLMN, touku P u Q — cepeauHbl TuaroHanei
(puc. 11a). Tak kak cpemHsAs JUHHUS Tpamenuu
JETUT TIOTMoJIaM M €€ JWaroHajl M, TO TOYKH P u
O npunaexat BC. Otpesku Touku BP u QC
SIBJIAIOTCS CPETHUMHU JINHUSAMU B TPEYTOJIbHUKAX
KIM wu LMN. CnenoBarenpbHo, BP=0C=

1
:ELM . Tlockoneky mo yciosuto BC =24,

PO=12, 10 BP=QC=%(BC—PQ)=6 u

LM =12 . Ilpsambie KL u MN mnepecekaroTcs B
touke 4. Tak xak TpeyronpHuku LAM u KAN
MOJJOOHBI, TO M3 PABEHCTBA OTHOIIEHUH CTOPOH,
JISKAUIX MTPOTUB PAaBHBIX YIJIOB,

LA_MA_LM
K4 NA KN
NN
LA MA LM

KL+LA MN+MA KN’
moacraBisass  3Hadenms KL =10, LM =12,
MN=26 u KN=36, mnomyuunm LA=35,
AM =13
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3amMeTuM, 4TO CTOPOHBI TpeyroibHuka LAM
paBHbI 5, 12, 13, T.€. 3TOT TPEYrOJbHUK MPSIMO-
yronbHbii. CnemoBarenbHo, ZALM =90°, a
3HauuT Tpanenuss KLMN — npsMOyrojbHasl.

N

Puc. 11a

Bce nuneiiHble pa3smepbl W yribl JaHHOU
Tpamneluuy OIpPeNensioTcs OJHO3HAYHO, OIHAKO
CYLIECTBYET JBa PHUCYHKA, YIOBIETBOPSIOLINX
YCIIOBHIO 3aJja4H.

1t cayuaii. Ha puc. 116 npencrasieHa mep-
Bas KoH(urypanus. B 3Tom ciyuae 3agada cBo-
IUTCA K HaXOXKIEHHIO paanyca OKPYKHOCTH,
BIMCAHHOM B MPSIMOYTOJIBHBIM TPEYrOJbHUK
LAM co croponamu 5, 12, 13.

A
P
LAY > M
B ¢
P 0
K N
Puc. 116
LA-LM
Tax kak miomane S, ,,, =T=30 u
LA+ AM + LM
nogynepumerp p=—————=15 T1pe-

S
yronbuuka LAM, To no gpopmyne r=—2L qo-
p

Jyqaem r =2,

A
B C
P 0
1 M
Puc. 116

23.05.2013. http://www.alexlarin.net/

2-1 cayqaii. Ha puc. 116 npencrasiena BTo-
pas Bo3MOXkHas KoH(purypanus. B atom ciydae
3a/laya CBOAMTCA K HAaXOXJAECHHUIO paanyca BITH-
CaHHOM OKpPYXHOCTH B MPSMOYIOJBHBIA Tpe-
yroiasHuK LAM co croponamu 15, 36, 39. Panu-
yC 7 BIHCAaHHOW OKPY)KHOCTH HAaXOAWM TIO

S
popmyne r=—4 =6,
p

Omeem: 2 unu 6.

Buioop nekomopozo snemenma guzyput

13. (MHOO, 2011). Beicota paBHOOEH-
PEHHOTO TPEYrOJbHHKA, ONYIIEHHAs Ha OC-
HOBaHue, paBHa 24. Touka KacaHus BIUCAH-
HON OKpYXHOCTH ¢ OOKOBOIl CTOpOHOM Je-
JIUT 3Ty CTOPOHY B OTHOLIEHUU 5:8, cunras
OoT ocHOBaHuA. Haitgure pagumyc OKpyKHO-
CTH, Kacarollencs CTOPOHBI TPEYroJbHUKA U
IIPOJIOJKEHUM IBYX IPYTUX €r0 CTOPOH.

Pewenue. Tlycte AD BbicOTa paBHOOEIpPEH-
HOro TpeyronbHuka ABC, omylieHHas Ha €ro
ocHoBanue BC, O — LEHTp BIHCAHHOM OKPYXK-
HOCTH, P — Touka ee KacaHusi ¢ OOKOBOW CTOpO-
Hoit AB (puc. 12a). Cumrtaem, uro AP =8x,
BP=5x. Torga AB=AP+ BP=13x,
BD=BP=5x.

U3 mpsamoyromsHOro TpeyroapHuka ABD,
ucnone3yst  teopemy  Iludaropa, wumeem

AB* =BD* + AD* wmun  (13x)” =(5x)° +24°,

orkynra x=2. 3uauutr, AP=8-2=16,
A
P
O
B
G D
G F
o
Puc. 12a

BD=5-2=10, AB=13-2=26.
I[lyete  £BAD =o0.. W3 n0psMOYyroiabHOTro
TpeyroibHuKa ABD HaxommM, 4To

L_BD_10_5
4D 24 127
1-ii crnyuaii: mycTh OKPYXHOCTH C IICHTPOM

O, n pamuycoM r; Kacaercsi NponobKeHui 0o-
KOBBIX cTOpoH AB u AC B Toukax F'u G coot-
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BeTcTBeHHO (puc. 12a), a Takxke ocHoBaHusa BC.
Toraa D — Touka KacaHusl, IO3TOMY

BF =BD=10,

AF = AB+BF =AB+BD=26+10=36.
CremoBaTenbHO,

F=OF = AF -tga =36~ =15
12

2-i cnyyai: MyCThb OKPYXKHOCTH C IIEHTPOM
O, n pamnyca r, Kacaercs OOKOBOW CTOPOHBI

AB, niponomkenust ocuoBanusi BC B Touke QO U
MpoAobKeHUsT 00K0BOM cTOpoHbl AC B Touke K

(puc. 120).
LIeHTp OKPY)XHOCTH, BIIMCAHHOW B yroJ, Jie-

KUT Ha ero Ouccekrpuce, 40, nu AD — Guccek-
TpUCHl CMEXHBIX yriaoB BAK u CAB, 3Hauwr,
ZDAO, =90°. Torna ADQO, — IPAMOYIOJib-
Huk. CnenoBatensHo, 7, =0,0=AD =24.

K
A 0,
0]
C D B 0
Puc. 126

Pamuyc okpyxHOCTH, Kacaroleiicss 00KoBOH
ctoponsl AC u nponomkeHnit ocHoBanus BC u
OOKOBOI CTOPOHBI AB, Takxke paBeH 24.

Omeem: 15 unu 24.

14. B paBHOOEpEHHBIN TPEYrOJbHUK C
ocHoBaHueM 12 u OGokoBoil cropoHoil 10
BIIMCAaHA OKPYKHOCTb. BTOpas oKpyX HOCTbH
KacaeTcs JIByX CTOPOH TPEYroJIbHUKA U Iep-
BOW OKpyxHOcCTH. Haiinure pagnyc BTOpOH
OKPYXHOCTH.

Puc. 13

23.05.2013. http://www.alexlarin.net/

Pewenue. Tlycts CH BbicOTa paBHOOEIpPEH-
HOro TpeyronbHuka ABC, omylieHHas Ha €ro
ocHOBaHUE AB, O — LIEHTp BNHCAHHOM OKPYXK-
HOCTH, F' — Touka ee KacaHus ¢ OOKOBOW CTOpO-
Hoit BC (puc. 13). M3 mpsMOyroiabHOro Tpe-
yronbauka CHB, ucnons3ys teopemy Iludgaro-

pa, Haiizem Bbicory CH =+/10" -6 =8. Ilio-
maap Tpeyronbanka ABC paBHa %-12-8 =48.
Beluncisiem pannyc BIMCAaHHON OKPY>KHOCTH 1O
=3

1-ti cnyuaii: mycTh BTOpas OKPYXHOCTH C
neHTpoM O U paauycoM 7, KacaeTcs OOKOBBIX

dopmyne r = S
p

CTOpOH paBHOOEAPEHHOro Tpeyroibauka ABC u
BIIMCAHHOM OKpY>KHOCTH B Touke M. IIpoBenem
oTpe3ok DE yepe3 Touky M napajielIbHO OCHO-
BaHUI0 4B Tpeyronpuuka ABC.

Bricora  tpeyrompumka ~DEC  paBHa
CM =CH-2r=8-6=2. W3 mnonobus Tpe-
yroinbHUKOB ABC n DEC mony4aeM mpoIopIiuio

C_M:l’_, WA 2:1 Orcroma r, =0,75.
CH r 3

2-i craywati: TMYCTh BTOpas OKPYKHOCTHh C
neHTtpoM O, U pajguyca #, Kacaercsi OCHOBaHMs
AB B Touke N, 6okoBoii ctoponbl BC paBHOOE-
penHoro tpeyronpbHuka ABC W BIUCAHHOU OK-
PY’XHOCTH B TOUKe P.

U3 npsamoyrombHOro TpeyronbHuka BOH

HaiineM OB =+/3*+6° :3\/5. J1s momoOHBIX
tpeyronsaukos BOH u BO, N cocrasum mpo-

0,B 1, 3J5-3-r, 1
MTOPIUIO =— wm ————==—. Or-
OB r 3\/5 3
3(3-/5)

cofa r, =
2

Omegem: 0,75 v 3(3%\/5)

15. B pombe ABCD co ctopoHo#t 2 u yr-
aom 60° mpoBeaeHsl BoicOTel CM u DK.
Haiinure ummny orpeska MK.

Pewenue. Tak Kak W3 KaKIOW BEPILIUHBI
pomMba MOXHO TIPOBECTH JIBE BHICOTHI, TO B 3a]ia-
Ye BO3HUKAeT 4 BO3MOXKHBIX CITydasl.

1-ii cayuau: mycTh B TPSIMOYTOJIBLHOM TpeE-
yroneauke CDM (puc. 14) £ZD=60°. Torma
/ZDCM =30° u DM =1 (kak KaTeT, JIeKaIIHii
npotuB yriaa B 30°). Otciona MA =1. Cnenosa-
TenpHO, M — cepenuna DA, KM — menuana B
MPSIMOYTOJILHOM TpeyroibHuke AKD ¢ rumote-

DA 2 1

Hy30i AD =2 . 3nauur, KM =7 =3

10
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2-u cayyai (puc. 14). Orpesok KM sBusercs
IuaroHanpio B mnpsmoyroneHuke DKCM, mo-
atomy KM =CD=2.

3-1i cayuau (puc. 14). Orpesok KM paBeH 0T-
pesky CD, Kak TpPOTHBOMOJIOXHBIE CTOPOHBI
npsmoyronsHuka DKMC. 3naunt, KM =2 .

C B K C B
M 0
D A D M A
K
C B K C B
M M
D A D A
K
Puc. 14

4-ii cayuan (puc. 14). B mpsmoyrombHOM
tpeyronbanke CDK ZCDK =30° u KC=1
(xak karer, nexxamuid potusB yrima B 30°). Ot-
ciona KB =3. B npsAMoyroibHOM TpEyroJbHUKE
CBM BM =1. Jlna tpeyronbHuka KBM wuc-
MOJIb3YEM TEOpPEMY KOCHHYCOB

KM?*=3*+1>-2-3-1-cos60°=7.
Otcroga KM=\/7.
Omeem: 1 unu 2 nin \/7 .

16. (EI'D, 2012). Jlan paBHOOCAPECHHBIMN
TPEYroJbHUK ¢ OOKOBOW CTOPOHOM paBHOH 4
u yriaom 120°. BHyTpps TpeyrojpHUKa BIU-
CaHbl JIB€ paBHbIE OKPYKHOCTU TaKUM 00pa-
30M, 4YTO OKPYKHOCTH KACAKOTCS IpYyr JIpyra
1 KaXJasi OKPYKHOCTb KAacaeTcsl IBYX CTO-
poH TpeyrosbHuka. Halinmure paauyc oOk-
PYXKHOCTEH.

B
OI r r Oz
r
A H C
Puc. 15a

Pewienue. B 1aHHOM TPEYrOJBHUKE YIJIbI
IIpru OCHOBAaHHNH, OCHOBAHUEC U BBICOTA, OITYIICH-

23.05.2013. http://www.alexlarin.net/

Has Ha OCHOBaHME, COOTBETCTBEHHO paBHbI 30°,

43 u2.

CymiecTByeT JBa PUCYHKA, YIOBJIETBOPSIO-
IIUX YCIIOBHUIO 3a/1a4H.

1-ti cayyaii: mycTh Kaxaas U3 OKpPY>KHOCTEH
Kacaercsi OCHOBaHUSI U OOKOBOH CTOpPOHBI (pHLC.
15a). B aToM citydae Kaxaas U3 dTUX OKPYXKHO-
CTEl BIUCBHIBACTCS B MPAMOYTOJBHBIA Tpe-
YTOJIBHUK CO CTOPOHAMH 2, 243 u 4. Pacemor-
pHUM, HarpuMep, MPSIMOYTOIbHBIA TPEyroNbHUK
ABH . Paguyc r BIHMCAaHHOM B HETO OKPYKHO-
CTH HaXoJuM 1o (opmyiie
 AH+BH-AB 2\/3+2-4 _fo

2 2 '

2-11 cayuail: MyCcTh 00€ OKPYKHOCTH KacaroT-
csi omHOW M3 OOKOBBIX CTOpoH (puc. 1560). Tax
KaK IIEHTPBI OKPYXHOCTEH JIe)KaT Ha OUCCEKTPH-
cax, paauychbl, MPOBEJCHHBIC B TOYKY KacaHH4,
MepIeHTUKYIISIPHBI CTOpOHE AB 17§
KL =0,0, =2r, 10 IOIIy4aeM

7

AB=AK + KL+ LB =r-ctgl5°+2r+r-ctg60°.

Haiinem ctgl5° no ¢popmyne

1 [e]
ctg15°=LS30=2+\/§.
S

00

A - H C
Puc. 156

Toraa nomyuaem 4=r-[2+\/§+2+i} Or-

NG
3 3-43

1+\/§: 2

Omeem: \/g —1 wm

Ccrojga r =

17. (EI'D, 2012). B xakoM OTHOIIICHUH
TOYKAa KacaHWs BIUCAHHOW B paBHOOEApEH-
HBI TPEYrOJbHUK OKPYKHOCTH JCITUT €ro
OOKOBYIO CTOPOHY, €CITM M3BECTHO, YTO pa-
IMYC OKPY)KHOCTH, KacarolmeHCsi CTOPOHBI
TPEYroJbHUKA U IPOJOKCHHN IBYX IPYTUX
CTOpOH, B 7 pa3 OoJibllle paauyca BITHCAH-
HOU OKPYKHOCTH.

Pewenue. Ilycts Tpeyronsauk ABC — paB-
HoOenpeHHbI ¢ ocHoBaHueM AC. llenTp BIM-
CaHHON OKPY>KHOCTHU JIKHUT Ha BBICOTE, MPOBE-

11
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JICHHOM K ocHoBaHuUIO. IlycTh paauyc BhucaH-
HOM OKPYXHOCTH paBeH #, a TOYKAa KacaHHA
OKPY)KHOCTH, Hampumep, ¢ OOKOBOH CTOpPOHOM
AB TpeyronpHUKa AeTUT ee Ha oTpe3ku AK u KB
(puc. 16a). Ionynmepumerp p TpeyroabHUKA

ABC paBen p=2A4AK + KB . Ilo ycnoButo Tpe-

Oyercsi HAWTH OTHOIIICHUE —— .
AK

Bropast okpy)XHOCTh — BHEBIIMCAHHAs C pa-
ouycom 7r.

CyllecTByeT ABE pa3jiMuHbie KOH(QUTYPALIUH,
YIOBJICTBOPSIOIINE YCIOBHIO 33 Ia4H.

1-&i cnyuaii: mycTb BHEBIUCAHHAs OKPYXK-
HOCTh KacaeTcsi OCHOBaHHUS TpPEYrojlbHUKA U
MPOAODKEHUS €ro OOKOBBIX cTOpoH AB u BC
(puc. 16a), L — Touka kacauus. Ilo cBOWMCTBY
kacatenpuplx AL=AH wu AK =AH . Torna
LB=2AK + KB .

O,

Puc. 16a
Panuycel, mpoBeseHHBIE B TOUYKY KacaHWUS,
MEpIeHTUKYIISIPHBI KacaTelNbHOM, MOATOMY Mpsi-
MoyroibHble Tpeyronbhuku KBO, u LBO,,
uMeronre o0Imui yroi, molo0Hb! ¢ kKo3dduim-

€HTOM nonobus 7. 3HauuT,
LB 2AK +KB KB 1
—=———=7.01c00a, —=—.

KB KB AK 3

2-1i cayyai: TyCTh BHEBIIMCAHHAs OKpYX-
HOCTh KacaeTcs OokoBod crtopoHbl BC Tpe-
yronsHuKa ABC W TIPOIOIDKEHHs Ipyroi OOKo-
BOi1 cTroponbl AB u ocHoBanust AC (puc. 160).

23.05.2013. http://www.alexlarin.net/

IIo cBONMCTBY BHEBIOMCAaHHOW OKPYKHOCTHU
paccTrosiHie OT BEepUIMHBI A TPEeyroJbHHUKa JI0
TOYKH KacaHUA C TPOJOJIKEHHEM CTOPOHBI paB-
HO TonynepumMerpy tpeyronbauka ABC.

Hokaxxem 310. IIo cBONCTBY KacaTenbHBIX
AL=AN, BL=BM u CM =CN . Tax kak
AL=AB+BL,a AN = AC +CN, 1o mony-
qaeM AL+ AN = AB+BL+ AC+CN =
=AB+BM + AC+CM =AB+ BC + AC,
T.e. AL=p=2AK+KB.

IIpsmoyroneHble TpeyroabHuku AKO, u
ALO, nono6Hbl (MMEIOT o0ImMii yrom) ¢ kKo3g-

(duIMeHTOM nonoous 7. 3HaYwuT,
jI[; = 2AIZ;KB =7. Otcrona, % =5.
Omeem: 1:3 nmm 5:1.
Buioop nnockoit ¢puzypor

18. (EI'J, 2011). Yepe3 BepuinHy B npa-
BUJIbHOTO 1ectuyroyibiuka ABCDEF mnipo-
BEJICHA MpsAMas, NEPECeKarolas AuaroHallb
CF B touke K. V3BecTHO, 4TO 3Ta mpsiMast
pa30uBaeT IIECTUYTOJIbHUK Ha YacTH, IUIO-
aaM KOTOPbIX OTHOCATCS Kak 2:3. Halinure
otHouenue CK : KF.

Pewenue. Ilyctb O — TeHTp NPaBUIBLHOTO
mectuyronsuuka ABCDEF, S — ero muomanb
(puc. 17a). Torma

1 1

S iser = Ssepr ZES: S.isr = Ssco = Spoc zgSa
1 1 1
BEF = Dappr — Oasr = 5 3

1-ti cayuyai: mycth Touka K pacronokeHa
Mexay Toukamu O u F (puc. 17a). Ilycte nps-
Mast BK nepecekaer ctopony EF B Touke M. To-
raa

A B
K
F 0 C
M
E D
Puc. 17a
SABMF %S’
5

12
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2 1 7
SBMF ZSABMF _SABF =gS—gS=%S .

Tpeyronsanku BMF w BEF uMeroT oOmiyio
BBICOTY, OIYILIICHHYIO U3 BeplInHbI B. [loaTOMy

FE _ SBEF _E.E_E

FM S,,. 330 7°
Tpeyronsank BKC mopo0eH TpeyroibHHUKY

MKF, noatromy

CK _BC _FE 10

KF MF MF 7
2-1i cayuau: mMycTh Touka K pacmonokeHa
Mexxay Toukamu C u O (puc. 176). Ilycts mpsi-

Mast BK nepecekaer ctopony DE B Touke N. To-
raa

2
Spepe ZESa Speon =gS,
1 1 1
SBDE ZSBCDE _SBCD ZES_ESZES:
2 1 7
SBND = SBCDN _SBCD zgS_gS ZES'
A B
F O - L _\Ne
E~ N D
Puc. 176

[lycre nuaronamu CF u BD nepecekarorcs B
touke L. Torma L — cepenuna OC.
Tpeyronsanku BDE w BDN umeror o0uiyto
BBICOTY, OIYILIICHHYIO U3 BeplinHbI B. [loaTOMy
DE S, § 75 10

DN S,. 330 7°
LO DE 10

3HAUUT, © —— =——=— (JOKOXHUTE CaMo-
LK DN 7

CTOSAITEITILHO).

[ycers LO=10x, LK =7x, Torna KO=3x,
LC=10x, FO=20x, CK=17x, KF =23x.

CK 17x 17
Orcronga —=——=—.
KF 23x 23
Omeem: —7 WA E
2 7

23.05.2013. http://www.alexlarin.net/

19. (®UIINH, 2011). Touka H — ocHOBa-
HHE BBICOTBI TPEYrOJIbHUKA CO CTOPOHAMU
10, 12, 14, onyiieHHOM HAa CTOPOHY, PaBHYIO
12. Yepe3 Touky H npoBeneHa npsmMasi, OT-
CEeKaroIasi OT TPEyrojbHUKa MOA00HBIN eMy
TPEYroJbHUK M IIepeceKaroniasi CTOPOHY,
paBnyto 10, B Touke M. Halinure HM.

Pewenue. B nanHoil 3amaue yepe3 Touky H
MOXHO TPOBECTH TNPSMYIO, OTCEKAIOUIYI0 OT
TPEYroJbHUKA TOMOOHBI €My TpPEyroibHUK,
JBYMs CIIOCOOaMHU.

1-ti cnyuaii: mycts TpeyronsHuk ABC mopmo-
oen tpeyromsuuky HMC (£C - oOwwui,
ZBAC = ZMHC) (puc. 18a). Ilycte AB =14,
AC=12, BC =10, HC=x, TOr /a2
AH =12 —x . VI3 npsMOYTOJBHBIX TPEYroIbHH-
koB ABH u BHC umMeeM COOTBETCTBEHHO

B B
14 10 14
M M
2-—x 10 i
A HYXC 4 H?2C
a o
Puc. 18

BH? =14 —(12-x)* u BH* =10" —x*.
[Tosygaem ypaBHEHUE
14 —(12-x)* =10* - x*,

U3 KoToporo HaxomuM X = 2 . 3naunt, HC =2
Y U3 MPOTIOPIIHU

HM HC  HM 2

—_—= W1
AB  AC 14 12

Haxoaum HM =%.

2-11 cayyuaii: mycTh Tpeyronbiuk ABC momo-
O0en Tpeyrombuuky MHC (Z£C—- oOmwuid,
ZBAC = ZHMC) (puc. 186). 13 nponopiuu

MH HC
= WIH
AB  BC

Haxoaum MH =%.

MH 2
14 10

14
Omeem: — unu — .
3 5

13
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I'naBa 3. MHOroBapMaHTHOCTb 3aa4M
KaK pe3yJbTaT HEOHO3HAYHOCTH
B 32/IaHUM B3aMMHOI0 PACHOJIOKEHU S
Guryp

3.1. B3aumHoe pacnoJio:xxkeHue
NPAMOJIMHENHBIX GuUryp

1. PoM0 BrMcaH B mpsMOYTOJIbHBINA Tpe-
YTOJIBHUK C KaTeTaMu 3 U 4 Tak, YTO OJHA U3
€ro BEpILUH COBMAJAeT C BEPUIMHOW OCTPO-
ro yrja TpeyrojibHHUKa, a TpU APYrue Jexar
Ha CTOpOHax TpeyroibHuka. Haiinure mio-
maas pomoa.

Pewenue. 1lycts 1aH NpsIMOYTOJBHBIA Tpe-
yronbHuk ABC ¢ kareramu AC =4 u BC =3.

Haiinem runorenysy AB =+/3>+4% =5.

1-t1 cayyau. Pom6 ADFE w TpeyrojbHUK
ABC umeror obmmuii yron A (puc. 19a). O603Ha-
yuM cTopoHy pomba AD=DF =x, Torma
CD=4—-x. Jng momoOHBIX TPEYyroJbLHUKOB

DFC u ABC cocTtaBuM TPOIOPITHIO D—C = E
AC AB

4—x x 20
WIn 2 = g Orcroga HaxoOouM x = —.

3HauuT, AD:EF:E, CD=4—§=E,
9 9 9

KO3 GUIMEHT momodus k = % 5= g Torma

Puc. 19

Haiinem muiomaaM mnpsMOYrojibHBIX —Tpe-
yronsuukoB ABC, CDF u BFE:

1
Suwe =73:4=6,

_116 4 32
PETHr 9 3 27
120 5 50

BFE =9 9 3 27°

23.05.2013. http://www.alexlarin.net/

[Tnomans pomba paBHa

S ipre = SABC _SCDF =Sy =

3250 80

2-u cnyuyai. Pom6 BDFE w TpeyrojibHUK
ABC umerot obmmuii yron B (puc. 196). O603Ha-
YiM CTOpOHY pomba BE=FE=y, Torma

AE=5—y. Jlnd momoOHBIX TPEYrOJIHLHUKOB

AEF n ABC cocTaBUM IIPOINOPILHIO FE _AE
CB AB

- 1
WIH %z—s 2 OTciona HaxomuM y =§5. 3Ha-

YUT, DB=FE=%, CD=3—%=%. N3 mpsi-

MOYTOJbHOTO TpeyroiabHuka CDF  momydaeMm

2 2
CF = (1_5} —(2j :i, TOT A
8 8 2
AF=4—§=§.
2 2

Haiinem muiomaayM mnpsMOYTrojibHBIX —Tpe-
yronsHukoB CDF u AFE:

DT830 T2 32
[Tnomans pomba paBHa

27 75 45

SBDFE = SABC _SCDF _SAFE = _3_2_3_2:E'
45 80

Omeem: — numm — .
16 27

2. (®UT, 2010). Ha cropone CD kBaj-
pata ABCD mnocTpoeH paBHOCTOPOHHHM
tpeyronpHuk CPD. Haiinure BbICOTY Tpe-
yrojpHUKa ADP, NpOBEIEHHYIO0 U3 BEPIIH-
HbI D, €ciii U3BECTHO, YTO CTOPOHA paBHa 1.

Pewenue. 1-ii cnyuaii: myctb TOUku A u P
JIeXaT MO OIHY CTOpOHY oT mpsmoit CD (pwuc.
20a). Tak xak AD=DC=DP=1, 10 B Tpe-
yronbHuke ADP yrist

ZDAP = /ZDPA = %(1 80°— ZLADP) =

=%(180° —(90° - 60°)) = 75°.

[Tycte DH — BBICOTA TpeyroiabHuKa ADP, To-
r1a U3 TNPAMOYTOJBHOTO TpeyronbHuka ADH
HaXOAUM

DH = ADsin ZDAH =1-sin75° =
=sin(30°+45°) =
=sin30°-cos45°+cos30°-sin45° =

14
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—
[

A B 4 B

Puc. 20

2-ii caywai: MyCcTh TOYKU A u P jexar mo
paszubie croponsl ot npsamoir CD (puc. 200). Tak
kak AD =DC=DP=1, 10 B TpeyroibHHUKE
ADP yrnbt

/DAP = /DPA = %(1 80° — ZADP) =

= %(180" —(90°+60°)) =15°.

[Tycte DH — BBICOTA TpeyroabHuka ADP, To-
I1a U3 TOPAMOYTOJIBHOTO TpeyronbHuka ADH
HaxOoAUM

DH = ADsin ZDAH =1-sin15°=
=sin(45°-30°) =
=sin45°-c0s30° —cos45°-sin30° =
BB B B-\B

2 2 2 2 4

: \/g_\/z W \/ng\/E
2 .

4

3.2. B3aumHoe pacnoJio:xkeHue
OKPYKHOCTeH

3. Haiinure paauyc OKpYXHOCTH, BIIH-
caHHoil B yroin MKN pasublii 2arcsin 0,6 u
Kacarollencsl OKpYKHOCTH, pajuyca 4 Takxke
BIUCaHHOU B yron MKN.

Pewenue. 1lycTe aHa OKpPY)KHOCTb C LEH-
TpoM O U panmyca 4, BrnucanHast B yron MKN,
torna ZOKN =arcsin0,6 .

1-ii crnyuaii: mMycTh OKPYXHOCTH C IICHTPOM
O, u paguyca r,, BnucaHHas B yroi MKN, xaca-
eTcsl IaHHOW OKPY)KHOCTH M PacIoNioKeHa OJu-
K€ K BEpIIIMHE JaHHOTO yriia (puc. 21).

23.05.2013. http://www.alexlarin.net/

M
0.
A,
O A] O 2 C2
K B, B B, N
Puc. 21

ITposenem paauycst OB u O,B, B TOYKHU Ka-
caHus co cropoHoit KN , onyctuM u3 Touku O,
nepnenaukynsap O,C, na OB. B npsMoyrons-

HoM TpeyronbHuke O,0C, umeem OO, =4+71,

0OC, =4-r u COOTHOLIEHUE
oC, 4-n
sin Z00,C, =—L = L . ITomyyaem ypaBHe-
00, T aay o OEENIP
HHUC
4— . : 4—
di. sin(arcsin0,6) wm i E’
4+ 4+ 5

orkyna 7 =1.

2-i cnyyai: MyCTh OKPYKHOCTH C IIEHTPOM
O, u paamnyca r,, BnucanHas B yron MKN, kaca-
ercsi JIaHHOM OKPY)KHOCTH H  PAaclojioXKeHa
Janblie OT BepPIIMHBI JaHHOTO yria (puc. 21).

ITposenem paguyc O,B, B TOUKy KacaHHs CO
croponoit KN, onyctum u3 Touku O mepricH-
mukynap OC, Ha O,B,. B npsmoyronbHoM

tpeyronsauke  O,0C, umeem 0O, =4+r,,

0,C,=r,—-4 u COOTHOLLIECHUE
0,C, r-4
sinZ0,0C, =—22=-2__  Tlony4aeM ypaB-
700, 4 yiaem yp
4
Hemme 2 ==, oTkyma r, =16.

4+r, 5
Omeem: 1 umn 16.

4. BepmmHa paBHOOEAPEHHOTO Tpe-
YroJbHUKa ¢ OOKOBOM CTOpPOHOW 5 M OCHO-
BAHUEM & CIIy)KUT LIEHTPOM JAHHOU OKPYXK-
HoCcTH paauyca 2. Haiinure paguyc oKpyx-
HOCTH, Kacarolleics JaHHOW U TPOXOAsSIen
yepe3 KOHIIbI OCHOBaHUS TPEYroJIbHUKA.

15
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Pewenue. 1lycte D — cepeariHa OCHOBaHMS
AC nannoro tpeyronbhuka ABC . O003HaUMM
yepe3 £ u F TOUYKM IepecedeHus npsmou BD
U OKPY)XKHOCTH paJuyca 2 ¢ LEHTPOM B TOYKE
B . Torna (puc. 22): AD=4, BD=3, ED=1,
FD=5.

i

0,

Puc. 22

W3 Teopemsl [Tudaropa ajis npsaMoyroibHbIX
TpeyroabHUKoB AED u AFD COOTBETCTBEHHO
HMEEM:

AE =&+ =17, AF =4 +5> = /41

Haxoaum mmomanu tpeyronbaukoB AEC u
AFC:

Loac.Ep-=

AEC =
2

L osc.rp=Lg.5-20.
2 2

S 8-1=4,

1
2
S ire =

Bo3MoXHBI /1Ba ciiyyasi pacroioKeHHs yKa-
3aHHOW B YCJIOBHH OKPY)XHOCTH B 3aBUCHMOCTH
OT THUIIa KacaHus C JAHHOW OKPYXHOCThIO. B
oboux ciyyasax neHtpel O, u O, TUX OKPYX-
HOCTeil OyayT Jexarh Ha OMCCEKTpHCE yria —
npsimoit BD (puc. 22).

1-11 cayuau: mycTh OKPY)KHOCTH KacaroTcs
BHEIHUM oOpa3oM. Torga wckomasl OKpYX-
HOCTh ONHCaHa oOKojio TpeyrojabHuka AEC.
Hatinem ee paauyc no gpopmyie
AE-EC-AC 17-8 17

R= = ==,
48 0 4.4 2

2-U cay4au: MycTh OKPY)KHOCTH KacarTcs
BHYTpeHHHM oOpa3om. Torma mckomasi OKpYX-
HOCTh ONHCaHa BOKpYr TpeyrombHuka AFC.
Haiinem ee paanyc

AF-FC-AC _41-8 41

R= = ==
48 e 4.20 10

17 41
Omeem: — wim —.
2 10

23.05.2013. http://www.alexlarin.net/

S. PaccrosiHme Mexay UeHTpamu IBYX
okpyxHoctel paBHo 10r. OmHa U3 OKpYXK-
HOCTeH umeer paguyc Sr, apyras 6r. Heko-
TOpasi mpsMas IEepeceKkaeT MEHbBIIYI0 OK-
pPY)XHOCTb B TOoukax A WM B u Kkacaercs

6onbiieii B Touke C. Haliqute nnmHy Xopabl
AB, ecmn AB =2BC.

Pewenue. Ilyctb naHbl OKPYXHOCTH C LIE€H-
tpamu O u O, u paanycamu S5r u 67 COOTBETCT-
BEHHO. M3 ycioBus 3agaud ciiegyeT, 4To OK-
pyxHOcTH niepecekatotes (57 +6r >10r).

1-4 cryuaii: nycts paguyc O,C neprneHau-
KyJsipeH KacatenbHoil AB (puc. 23a). Ilepmen-
mukynsap O,C,, npoBeneHHbIN K xopue AB, ne-
mut ee nononaM. IIposenem O, 4, || C,C, nony-
yuM npsamoyroinsHuk O,C,C4,.

Iyctre  AC,=C/B=a, torma BC=a,
0,4 =2a. O6osnaunm  OC, =b, Torma
0,4, =0,C-A4C=6r-b.

W3 npsmoyroneHoro tpeyroiasHuka O,C\B,
ucnonb3ys Teopemy Iludaropa, coctaBum ypas-
nenue (57)’ =a’+b”>. AHaNOrMYHO U3 TIPAMO-
yroiapHoro TtpeyronsHuka 0,40, cocTaBuM
ypasuenue (107)° = (2a)’ + (61 —b)*.

PemuMm cucreMy ypaBHEHHH C JBYMsSI HEU3-
BECTHBIMU @ U b:

a’ +b* =251
4a* —12br +b* = 64r°.

BeIpazuMm U3 mepBOro ypaBHEHHsI CHUCTEMBI

a’> =25r* —b*> u MOACTABUM BO BTOPOE ypaBHe-
HUE:

425r° —b*)—12br +b* = 64r*;
b* +4br 121" =0.

KBampaTHOe ypaBHEHHE WMEET OAWH IIOJIO-
JKUTEbHBIN KOpEHb b=2r, TOrIa

a’ =251 =41 =217, a=r21 "

AB=221-r.

Puc. 23a

16
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2-11 cayyan (puc. 236). TIpoBenem kacatelnb-
HYIO K OOJIBIIIEi OKPYKHOCTH MEPIICHANKYISIPHO
orpe3ky O,0,, KoTopoii npuHauIeKuT Touka C.

B stom ciyuae ycinoeue AB =2BC BbINOIHS-
ercs. 13 npsamoyronsHoro tpeyronsiuka O,AC

umeeM AC* =0,4° -0,C* = 25r° 161" =9r°.
Buaunt, AC=3r, AB=>6r.

A

Puc. 236
Omeem: Zx/i -r wm 6r.

6. /IBe okpyxxHoCcTH paguycoB 1 u 5 ka-
catorca. Halimure pammyc TpeTbed OKpyX-
HOCTH, KacCarolEHCs IMEPBBIX IABYX OKPYXK-
HOCTEN W MPAMOW, MPOXOASAIIEH Yepe3 LEH-
TPBI JAHHBIX.

Pewenue. 1lyctb naHbl OKPYXHOCTH C LEH-
Tpamu A U B u paguycamu 5 1 1 COOTBETCTBEH-
HO.

1-ti cmyyaii: mycTh AaHHBIE OKPYKHOCTH Ka-
caroTcsi BHEIIHUM o0OpaszoM (puc. 24a). Pac-
CMOTPHM OKPY)KHOCTH ¢ IleHTpoM O U paauyca
a, KoTopasi KacaeTrcs JMHUU IIEHTPOB AB B TouKke
C, OKpY>KHOCTH C IIEHTpOM B B Touke K U OK-
PYXKHOCTH ¢ IEHTpOM A B Touke P. [Ipogomkum
orpe3ku BO u A0 3a Touky O 10 niepecedeHus ¢
HCKOMOM OKpYykHOCTBIO. [Tomyunm Touku M u QO
coorBercTBeHHO. O6o3naunm BC=b u Boc-
MOJIb3YEMCSI TEOPEMOM O KacaTelbHOM M CEKy-
ei:

BC*=BK-BM , AC* = AP- AQ.

Puc. 24a

23.05.2013. http://www.alexlarin.net/

[Tonyuyum cucreMy JByX ypaBHEHMU € IBYMs
b>=1-2a+1)
(b+6)" =5-(2a+5).

BeIpazuMm U3 NepBOro ypaBHEHHsI CHCTEMBI

HEU3BECTHBIMU a U b: {

2a =b>—1 ¥ HOACTABHM BO BTOPOE YpaBHE-
mme:  (b+6)’=5-(b>-1+5). Tlomyuennoe
YpaBHCHUC HMECT OIWH MOIOKUTENBHBIN KO-
peib b =4 .Torna 2a=4-1=15ua=7,5.

P!
a
H\ B /b C¢ 4

Puc. 246

2-1i cayyaui: MyCTh JaHHBIE OKPYKHOCTH Ka-
caloTCsl BHYTpeHHUM oOpasom (puc. 240). Pac-
CMOTPHM OKPY)KHOCTH ¢ IleHTpoM O U paauyca
a, KoTopas KacaeTrcs JMHUU IIEHTPOB AB B ToUuKe
C, OKpY>KHOCTH C IIEHTpOM B B Touke K U OK-
pYXXHOCTH ¢ IIeHTpoM 4 B Touke P. O6o3HaYNM
BC =b wu Bocnonb3yemcsi Teopemoii [Tugaropa
JUIA TPAMOYTONBHBIX TpeyronbHukoB BCO u
ACO: OC* + BC* =0B?*, OC* + AC* = AO*.

[Mony4nm cucremy IBYyX ypaBHEHHI C IByMs
HEU3BECTHBIMU a U b:

a’+b*=(a+1)
a*+(5-b-17=(5-a).

[Ipeobpasyem cucTeMy ypaBHEHHI

b*=(a+1)y -a’ b*=2a+1
(4-b)Y =(5-a)’ —a*; [(b—4)*=5(5-2a).

Bripasum u3 mepBoro ypaBHEHHS CHCTEMBI
2a=b>—1 ¥ HOACTABMM BO BTOPOE YpaBHE-
aue: (b—4)’=5-(5-b>+1). TlomyueHnoe
YpaBHCHUC HMECT OIWH MOIOKUTENBHBIN KO-

2
7 7 40
eib b=—. Torma 2a=|—| -1=— u
P 3 [3} 9

a=—.
9

Omeem: 7,5 nnm 29—0

17



Kopanoe A.I., IIpoxogves A.A. Ilnanumempuueckue 3a0auu ¢ HeOOHO3HAYHOCMBIO 6 YC06UU (MHO206APUAHMHbLE 300aULL)

7. (ET'D, 2012). Touka O — 1eHTp TIpa-
BUJIbHOTO 1mecTuyroibHuka ABCDEF co
ctopoHo#l 7. Haiinure pannyc OKpYKHOCTH

Kacarolllecss OKPYKHOCTEH, OINMCAHHBIX
okoJio TpeyrosibaukoB BOD, DOF, BOF.

Pewenue. Ilycts Touka O — LEHTp MPaBUIIb-
Horo mectuyronbHuka ABCDEF co ctopoHoil
a (puc. 25).

Pagnyc R OKpyKHOCTEH, OIMCAaHHBIX OKOJIO
TpeyronbuukoB BOF, BOD, DOF paseH a.
Paccmorpum, mHampumep, TpeyronbHuk DOF.

Ero cropona FD=a\3 (muaroHanb TPaBUIIb-

HOTO IIECTHYTOJbHHUKA CO CTOPOHOH 4 ),

ZFOD =120°. V3 TeopeMbl CHHYCOB JJIS Tpe-
FD

yronpauka DOF momydsaeMm ————— =2R
sin ZFOD
Otcrona R=a.

PaccMoTpyM BO3MOXKHBIE TIONIOKEHHS OK-
PYXKHOCTEH YIOBJIETBOPSIOIINX YCIOBUIO 3aja-
YH.

1-ii cnyuati: mycTh UCKOMasi OKPYKHOCTb, Ka-
caeTcst BCeX JaHHBIX OKPYKHOCTEW BHYTPEHHHUM
obpazoM. B 3TOM cityuae ee 1eHTp HAXOAUTCS B

touke O u panuyc r paBeH 2a (puc. 25).

Puc. 25

2-1i cyuau: MyCcTh UCKOMasi OKPY>KHOCTh Ka-
caercsi OIHOM W3 OKpYXXHOCTeW (Hampumep,
npoxozsieit uepe3 Touku B, O, D) BHyTpeHHUM
o0pa3zoM, a JByX Jpyrux BHEIIHHUM 00pa3oM
(puc. 25). ITycts O — 1EHTp 3TOW OKPYKHOCTH,
a ee pamuyc paBeH r. Torma, Bocmomb3yemcs
TEOPEMON: MOuKU KAcauus u YeHmpvl Kacaro-
WUXCSL OKPYICHOCIEU N1edCam HA 0OHOU NPAMOU
U paccmosinue Mexicoy YyeHmpamu pasHo cymme
Paouycos npu 6HeutHem Kacanuu u ux pasHocmu
npu 6HYMpeHHEM.

Torma A0, =a+r, OO, =2a~—r.

PaccMmoTpuM NpsSIMOYTOJIBHBIN TPEYTOJIBHUK
KAO,, tne touka K — mpoekius TOYKH A Ha
nuaronans FC. B aToM TpeyroiabHUKe

23.05.2013. http://www.alexlarin.net/

a3

AK:FA-sin6O°:T, AO, =a+r

KO, =KO+00,=FO-FK +00, =
=a—acos60°+2a—r=5?a—r.

U3 Teopems! [Tudaropa nomyuaem

) ) ) , 3d° (5a ?
AOI =AK +K01 ,(a+7") :T+ 7—7" .

6a
Otcrona moydaeM » = =

COOTBETCTBEHHO B JAaHHOM 3ajJade Ipu
a =7 nony4aem aBa otBera ¥ =14 wim r=6.
Omeem: 14 vnm 6.

8. B okpyxHOCTH, paguyc KOTOpoH pa-
BeH 15, npoBenena xopaa AB = 24. Touka C
JeXUT Ha  xopae AB  Tak, 41O
AC: BC =1:2. Haiinure paanyc OKpy>KHO-
CTH, KacCarolleWcs TaHHOW OKPYKHOCTHU H
Kacatolieics xopasl 4B B Touke C.

Pewienue. Bo3MOXHBI /IBa cily4yas pacroyio-
KEHMS YKa3aHHOH OKpyxHoOCTH (puc. 26). Llen-
TpBl 3TUX OKpyxkHocTel O, m O, OynmyT Ie-
KaTh Ha MEPIEeHIUKYIsIpe kK xopae AB, npoxo-
asiieM uepes Touky C.

1-u cayuaii: mycts Touku O u O, , toe O —
IEHTpP JaHHOH OKpYXXHOCTH, a O, — IEHTp OK-
PY)XKHOCTH, YKa3aHHOHW B YCIIOBUH, JIGKAT IO
pasHbIe CTOPOHBI OTHOCHTENBHO pIMoi AB.

Taxk xak AC:BC=1:2, To AC=8. Ilycth
N — cepennna xopael AB. Torma u3 mpsMo-
yroipHOro tpeyroinsHuka ONB mnonydaem

ON =+JOB> = NB* =+/15* -12? =9.

E,
A g N B
Kh
E) 0,¢
Puc. 26

ITycte K — cepeanHa XOpjbl, MEPHCHINKY-
JsipHON AB w mpoxosiieii gepe3 Touky C. Ye-
ThIpexyronbHuK KCNO — npsMOyToiIbHUK,

OK=CN=4AN-AC=12-8=4.
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IIycte uckomblli paguyc paBeH r. Tak Kak
uentpsl O, O, u Touka KacaHust E, nexaT Ha
onHo# npsimoit, o OO0, =0E, -OE, =15-r.

U3 Teopemsl [Tudaropa amns npsiMoyroisHOro
tpeyronsHuka KOO, B kxoropom OK =4,
00, =15-r n KO, =KC+CO,=9+r, no-
nysaem OO0} =O0K* + KO} wnn

(15-r) =4 +0O+r)".

Otcroma r = % .

2-u cryuau: mycts Toukn O u O, nexar no
OJIHY CTOPOHY OTHOCHUTEJIBHO NpsiMoit AB (puc.
26). U3 Teopemsr [Mudaropa mist mpsmMoyroib-
Horo TpeyronsHuka KO,O, B kotopoM OK =4,

00, =15-r n KO,=C0O,-KC=r-9, no-
32
Tydaem rz?.

Omeem: 8 u 2
33

9. OxpyxHOCTH pannycoB 4 u 9 kacaroT-

Csl BHEITHUM 00pa3oM, JIeKaT MO OJHY CTO-

POHY OT HEKOTOpPOM NpsIMOM M KacaroTcs

sToil mpsimou. Haiinure paamyc OKpy»KHO-

CTH, Kacaroulencsl KaXJa0u M3 JBYX JaHHBIX
Y TOU K€ MPAMOI.

Pewienue. Vicnionb3yeM OINOPHYIO 3ajavy:
ompe3ox obwell eHeulHell KacamenbHou K 08yM
KACAIOWUMCST OKPYIHCHOCAM paouycos r u R

paesen 2@ .

O,
0,
E O, |F
N
M K P
Puc. 27a

1-t1 cnyuai: MycTh UCKOMasi OKPY)KHOCTh C
neHTpoM O; U pagumycoM R KacaeTcs OKpY>KHO-
cTH ¢ eHTpoM O U pagnycoM 4, OKpy>KHOCTH C
neatpoM O, W paguycoM 9, maHHOW MPsSMOi B
touke K (puc. 27a). Torma MP = MK + KP wnu

24/4-9 =2+4R +2+/9R, otkyma R=1,44.

2-U cnyuail: MyCTh HUCKOMasi OKPY)KHOCTh C
neHTpoM O; Kacaercsi TaHHBIX OKPY)KHOCTEH W
JNaHHOW TpsiMoi B Touke P (puc. 276). Umeem

23.05.2013. http://www.alexlarin.net/

MP=MK+KP wm 2V9R =2+4-9 +2+4R,
orkyna R=36.

O,
0,
E O, |F
N
P M K
Puc. 276

Omeem: 1,44 vunu 36.

3.3. UuTepnperanusi aHAJTUTHYECKOT O
croco0a peuieHus 3a1a4u

10. (EI'2, 2011). /IuameTp OKpYKHOCTH,
BIIMCAHHOU B TpeyrosbHUK PQOR, miomanp
KOTOporo paBHa 132, B Tpu pa3a MeHbIIE
BBICOTBI, MPOBEICHHON M3 BepuuHbl P. 13-
BeCTHO, uto QR =11. Haitgute crTopony
PO.

Pewenue. Vicnonn3ys (opMmyny IuIomaIu

1
Spor =7 OR-h, rne h — BbIcoTa, NPOBENACHHAS

W3 BEpUIMHBI P, HAliJIeM 3Ty BBICOTY
132=%-11-h, h=24.

Torma paamyc OKpPYKHOCTH, BIIMCAHHOW B
tpeyronbHuk PQR, paBen r=24:6=4. Hc-
nonb3ys hopmyny miowanu S,,, = p -7, Haif-

132
JIeM TIOTYTIEPUMETD p = e =33.
[TycTh BiMicaHHast OKPY>KHOCTh KacaeTcsi CTOPOH
OR, PO u PR tpeyronbpauka B Toukax 4, Bu C
COOTBETCTBEHHO (puc. 28).

P 22 C

11-x R
Puc. 28

Otpe3ku kacatenbHBIX BQ = AQ = x,
AR=CR=11-x,
PB=PC=p—-QR=33-11=22.
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Torma POQ=22+x, PR=33—-x.
Ucnonw3ys dopmyny I[epoHa, cocraBum

ypaBHeHue 132 = \/33 -22-x(11—-x) . Tomyuaem

ypasrenne x° —11x+24 =0, KOpHAMH KOTO-
poro ABmsAOTCS yncia 3 u 8.
1) Ecniu x=3, 10 PO =25 1 PR=30.
2)Ecimu x=8, 10 PO=30 u PR=25.

Omeem: 25 umn 30.

11. (EI'3, 2011). OkpyXHOCTb, BIIHCaH-
Has B TpeyrojapHUK KLM, nuonaas KOTOpo-
ro paBHa 66, kacaercs cpeiHel JMHUU, Na-
pamnensHOl cropoHe ML. W3BecTHO, 4YTO
ML =11. Haiingute MK.

Omeem: 13 umm 20. Yrkazanue.
CwM. «ITocobuey, mpumep 42.

12. (EI'D, 2011). Jlana tpaneuust ABCD
¢ 6okoBeIMU cTOpOoHaMu AB = 36, CD = 34
1 BepxHUM ocHoBaHueM BC = 10. U3BecTt-

1
HO, 9TO cosZ ABC = —5. Hatinure BD.

Puc. 29

Pewenue. Tlposenem CE mapamnensHo AB
(puc. 29). Torma ABCE — mapaiienorpaMm.
L AEC = ZABC, /DEC=180°-Z AEC,

coséDECz% u cos £LDAB =%.

O6o3naunm ED uepe3 x. Bocmomb3yemcs
TeopeMoil kocuHycoB ais yrma DEC B Tpe-
yronsauke DEC :

347 =367 +x° —2-36-x%,

x> —24x+140=0.

Orcroma x =14 wm x=10.

IMosyumBIIvieCs BA 3HAYCHUS X, 03HAYAIOT,
YTO YCIIOBHIO 3a/la4d COOTBETCTBYIOT [Ba 4ep-
texa. B oxnom ciiyuae ZCDE ocTphlid, B Ipy-

rOM — TYIIOH.

23.05.2013. http://www.alexlarin.net/

Bocnonb3yemcsi TeopemMoil KOCHMHYCOB JJid
yrina DAB B tpeyronbHuke ABD wu paccmor-
pHUM /Ba ciaydasl.

1. IIycte x =14, torma AD=24.

BD? =36 +24° —2-36-24%=1296;

BD =36.

B atom cirygae yron D — octpsiii (puc. 29a),
TaK Kak CIpaBeJIMBO HEPABEHCTBO:

ED*+CD* —EC* =14" +34* 36" =56 >0.
2. Ilycte x =10, torma 4D =20,
BD? =36 + 207 —2-36-20%=1216;
BD=819. [Tokaxkute, YTO B STOM CcCllydae

yron D — tynoii (puc. 290).
Omeem: 36 mm 8\/5 .

13. Meauana BM tpeyronpHuka ABC
paBHa ero Beicote AH. Haitnure yron MBC.

B
H H
/O\B
A M C 4 M C
a 6

Puc. 30

Pewenue. Ilycte ZMBC=a. Halinem

wiomaap TpeyronbHuka ABC aByms crocoba-
mu. Tak xak menmana BM tpeyronbHuka ABC
pa30uBaeT ero Ha JjBa PaBHOBEIMKHUX TPEYTOJb-
HUKA, TO

S 28 =2-%BC-BMsin0L=

ABC = “OcBm

=BC-BMsina.
C npyroi cTopoHsl, S, =%BC -AH. Y4u-
ThIBast, YT0 AH = BM , mpupaBHsIeM ILIOMIATN
BC-BMsino = %BC -BM . Tlomywsaem, dTO

sinaa=0,5. Orctoma a=30° (puc. 30a) wiu
a.=150° (puc. 3006).

Omeem: 30° umu 150°.
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I'naBa 4. /lonosiHeHne

4.1. MHoropapuaHTHasi 3a/1a4a
€ O/IHO3HAYHBIM OTBETOM

1. Pagnychl BnucaHHOM M ONMCAaHHOW OK-
PYKHOCTEH NPSIMOYTOJIBHOTO TPEYrOJIbHUKA
paBHBl 2 W 5 coOoTBeTCTBEHHO. Haiinure
0O0JIBIINN KaTET TPEYroJbHUKA.

Ykazanue. I'umoreny3a AB=2R=2-5=10,
OTpPE3KH KacaTelbHbIX CF=CG=2,

AE =AG=x, BE=BF =10—x (puc. 31). Uc-
moJjib30BaTh Teopemy [ludaropa.  Omeem: 8.

10—x

S

NA
C 2 G X A
Puc. 31

2. U3 cepenuHbl KaTeTa MpsSMOYTOJIbHOIO
TPEYroJbHUKA Ha €ro THIIOTEHY3y OIYyLIEH
MEPIEeHIUKYIIAp, JAJUHA KOTOpOro paBHa 1.
Haiinure pannyc OKpy>KHOCTH, BOUCAHHOU B
MIPSIMOYTOJIBHBIM TPEYrOJIbHUK, €CIU JJIMHA
OJIHOTO M3 €T0 KaTeTOB paBHa 4.

Ykazanue. Paccmorpers

B nBa ciydas (puc. 32):
karer BC =4 wnu katetr

AC=4. Hcnonp3oBaTh

E nojodue  TPEeyroyibHU-
koB BED u BCA, npu-

D MEHUTH (GOpMyIy UIs
BBIUMCIICHUS  pajuyca
BIIMCAHHOM OKPY>KHOCTH

_BC+AC-4B

c A 2
23-/3)
=

Puc. 32 Omeem:

3. dan npsmoyronsHuk ABCD co cropo-
Hamu AB =9, BC =12 u oKpyXHOCTb S pa-
nuyca 2 ¢ ueHtpom O Ha cTopoHe AB, npo-
xondmas yepes Bepunny A. Haiinure panu-
yC OKPY’KHOCTH, Kacarolllelcs BHEIIHUM 00-
Pa3oM OKPYKHOCTH S, COAepIKaIeiicss BHYT-
pU IPSIMOYrOJIbHMKA W Kacawollencs JBYX
€ro COCEHUX CTOPOH.

23.05.2013. http://www.alexlarin.net/

VYkazanue. 1lycTh nckoMas OKpYKHOCTb Ka-
caercst ctopoH AB u BC (puc. 33). O6o3HaunM
ee paguyc uepe3 Xx. lcnonb3oBaTb Teopemy
I[Mudparopa  ans TpeyroiabHHKA OOM
MO} + MO* =00; , ¥+ (7-x) =(x+2)".
Otciona x=3 wumn x=15. Bropoii kopeHp He

YIOBJICTBOPSIET YCIOBHIO 3a/laul, TaK KaK paju-
YC OKPY>KHOCTH OOJIbIIIE CTOPOHBI AB.

B C
M O
0]
A D
Puc. 33

Paccmorpute caMOCTOSTENBHO Cllydau: OK-
pyxHocTh Kacaercsa ctopoH BC u CD; okpyx-
HOCTh KacaeTcst cTopoH AD u CD; OKpy»KHOCTh
Kacaetcst cTopoH AB u AD. Omeem: 3.

4. Tpanenus ABCD ¢ OCHOBaHUSIMH
AD =6, BC=4 wu gunaro"ansio BD =7
BMHCaHa B OKPYXHOCTh. Ha okpyxHOCTH
B3sATa Touka K, OTIMYHAS OT TOYKH [ Tak,
yto BK =7 . Haligure nnuHy otpe3ka AK.

Peuwenue. B paBHOOEIpEHHON Tpamnelnuu OT-
pesku AH =1 u HD =5 (puc. 34). U3 npsmo-
YTONBHBIX TpeyroiabHukoB BHD u ABH mocne-
noBatenbHO HaiinemM BH® =24, AB=5 coor-
BETCTBEHHO.

Puc. 34

N3 tpeyronpHuka BHD Tarke OIpeneauMm
cos LHDB = % Tak kax £LAKB = /ZADB (xak
BIHMCAHHBIE YTJIBI, OMUPAIONINECS HAa ONHY U TY
xe Iyry), 1o cos LAKB =§. [Iycte AK =x,
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TOTJIa JJISI COCTABJICHUS YPAaBHEHHS HCIIONH3yEeM
TeOpeMy KOCHHYCOB B TpeyroiabHuke ABK

25=x2+49—2x-7-§ wm x> —10x+24=0.

Orciona x=6 wm x=4. Ecnu AK =6, 1O
TpeyronbHuku ABK u ABD paBHBI, 3HaYUT, paB-
Hbl yriel ABK u ABD, HO Touka K OTIM4YHA OT
TO4kH D.

Omeem: 4.

S. Touku A, B u C nexar Ha OJHOU Nps-
Moil. Otpe3ok AB sBisieTcs AUAMETPOM
MEePBON OKPY)KHOCTH, a 0Tpe3ok BC — BTO-
pori okpyxkHocTu. [lpsmas, mnpoxonsmas
yepes TOUKY A, IepeceKaeT MepByr OKpYK-
HOCTb B TOUke D U KacaeTcs BTOPOIl OKpYXK-
HOCTM B TOYke FE, mpu 3ToM BD =9,
BE =12 . Haiingute paanycbl OKpYKHOCTEH.

Ykazanue. Paccmotpers Tpu ciayyasi.

1-ti cayuyaii: ecnu TOYKa A JEKUT MEXAY
Toukamu B u C, TO ycloBHe 3a/1a4ydl HE BBINOJ-
usercs (puc. 35a).

O O

Puc. 35a

2-ii cayuatl: TMYCTh TOYKAa B JGKUT MEXIY
toukamut 4 u C (puc. 356). Paccmorpure mpsi-

MOyronbHble Tpeyroiabiuku BFE u BFO,, co-
cTaBbTe ypaBHeHHe R, =63+ (R, —9)°, otkyma
R, =8 . IlomydaeM HpOTUBOpEYHE C YCIOBHEM
R,=EO, <EF .

Puc. 356

3-ii cnyyai: mycth Todka C JIEKUT MEKITY
toukamu 4 u B (puc. 356). Paccmotpute npsamo-

yroibHbie TpeyroneHuku BDE u BFO,, co-

23.05.2013. http://www.alexlarin.net/

cTaBbTe ypaBHeHue R, =63+(9—R,)*, otkyma
R, =8. U3 monobus tpeyronsHukoB ADB u

AEQ, nmeeM IpoOIOPIHIO

AB  BD 2R, 9
= I ———— =—.
A0, O,F 2R -8 8
Orcrona R, =36. Omeem: 8 n 36.
D
A c 0> B
Puc. 356

6. OxpyxHOCTH S TPOXOAUT Yepe3 Bep-
muHy C OpsMoro yria U IHEpeceKkaeT ero
CTOPOHBI B TOUYKAX, yJAJICHHBIX OT BEPIIHHBI
C Ha paccrosinusg 6 u 8. Haiinure paanyc
OKPYXHOCTH, BIIMCAaHHOW B JaHHBIA yroy U
Kacaromieicst OKPY>KHOCTH S.

Ykazanue. Oxono tpeyronbauka ABC omm-
caHa OKpYXHOCTb ¢ eHTpoM O(3;4) u paauyca
5 (puc. 36).

VA

8

7!

O
%) D
- B
'
C 6 X
Puc. 36

Ecmu  wckomas OKpYXHOCTb C LEHTPOM
O,(x; x) ¥ paguyca x Kacaercsi JaHHON OKPYXK-
HOCTH BHYTPEHHHM 00Opa30M, TO BBIMOIHSIETCS
pasenctBo OO, =0D -0,D=5~x nmm

00’ =3-x)+@4-x)=(5-x).
Otciona x=4.

AHaNOrMYHO, €CITM HCKOMasi OKPY)KHOCTh C
ueHtpom O,(y;y) W pamdyca y Kacaercsl JlaH-
HOW OKPY)KHOCTH BHEIIHHUM O00pa3oM, TO BBbI-
nonHsercd paseHcTo OO0, =5+ y mim
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00; =(3-y) +(4-y) =(5+y).
Ortcioma y =24.
Omeem: 4 unm 24.

7. Ha cropone BA yrna ABC, paBHOTro
30°, B3saTa Takas Touka D, uto AD=2 u
BD=1. Haiigure paguyc OKpYKHOCTH,
npoxojsauien depe3 Touku A, D u Kacaro-
mercs npsimoit BC.

VYkaszanue. BBenem cucremy KoopauHaT (puc.
37). Torma KoopaWHATHI TOUEK D U A, IeKaIux

. x V31 3433
HanopsMolt y=—: D| —;— |, A| —;—|.
NE) 272 272
Ecmu O(a;b) — 1eHTp UCKOMOM OKPYXHOCTH,
TO €€ ypaBHEHHE UMEeT BH]I

VA

=Y

Puc. 37
(x—a) +(y—b) =b>.

ITogcTaBuM B 3TO ypaBHEHUE KOOPJMHATHI
touek D u A. Ilomydnm cucteMy ypaBHEHUH C
JIBYMsI HEU3BECTHBIMU ¢ U b:

[?—a}z +(%—b)2 =b’
[%—a} +(%—b)2 =b.

Ortciona nonyuaem a” =3. Eciu a=+/3 , 10
b=1.Ecmn a=-3,10 b=7. Omeem: 1 win 7.

8. B mpsamoyronsHOM cektope AOB u3
TOYKH B Kak u3 1eHrtpa nposeaeHa ayra OC
(C — Touka nepeceyeHust ITONU Jyru ¢ Ayrou

AB) pamuyca BO. OxpyKHOCTb S, Kacaercs
nyru AB, nyru OC u npsmoit OA, npudem
TOYKM KacaHMsl pa3jMyHbl, a OKPYXHOCTb
S, xacaercs nyru AB, npamoil OA4 u ok-
PYXKHOCTH S, (TOUKM KacaHUs TaKKe IO-
nmapHo pasznuyHbl). Haiinure oTHOIeHue pa-
JUyca OKPYXKHOCTH S, K PaguyCy OKpYKHO-
ctu S, .

23.05.2013. http://www.alexlarin.net/

Vkazanue. Tlpumem touky O 3a Hayayuo Ko-
opauHatr, 1yd OB 3a TOJNOXKHUTENBHYIO MOITYOCh
abcmuce, myd OA 3a TONOXHUTENBHYIO MOIYOCh
opauHat (puc. 38). bymem cuuTtaTh pamuyc
OB =1. OxpyxHoctb S, ¢ uestpom O, (x;y) u
paauyca x xacaercs Iyru AB BHYTpeHHUM o0pa-
30M, a gyru OC BHemHuM o0pa3oM. Torma BbI-
ITOJIHAKOTCA paBCHCTBA

{00] =1-x {(x—0)2+(y—0)2 =(1-x)
N

BO, =1+x (1-x)*+(y-0) =(1+x)".
1 2
Orcioma x=—, y=,/—.
T Y
YA
A_
/ C
(N

_S
NV
<@
oy
=Y

Puc. 38

ITycts okpyxHOCTh S, c neHTpoM O,(r;y)

U pammyca r Kacaerci AyTd AB (BHYTpeHHHM

obpazom), mpsmoit OA U OKPYXKHOCTH S,

(BHemHUM 00pa3oM). Toraa BBIMONHSIOTCS pa-
00, =1-r

BCHCTBaA 1 N

U, =—+r

(r=0)" +(y=0)" =(1-r)’

LT - (L)
6 3 7 6 )
15 63
Orcroma H=——, y=——
g 4
2+43 J6-2
oty

21_115[ MEPBOTro pCHICHUA CUCTEMbI OTHOUICHHUEC

1 2-43 :4(2+\B)

r =

pannycoB g 2 3 , JU1s1 BTOPOI'O —
1 243 42-3)
6 8 3
Omeem: M
3
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4.3. UccaenoBanne nJaHMMeTPUYECKOM
3aja4M ¢ OyKBeHHbIMH JaHHBIMH

9. B tpeyronbuuke ABC yron A paBeH
60°, AB=1, BC =a . Haiinute AC.

Ykazanue. Vicnonp30BaTh TEOpEMY KOCHHYCOB.

3 .
Omeem: ecnu a<7, TO pEIICHUH HET; ec-

1
—; eciau
2

1|

£<a<1,Toz[BapemeHm AC=—=|a* —E;

2 2 4
1 > 3

ecau a =1, To ogHo AC:5+ a —Z.

10. Haiinute BBICOTY paBHOOEAPEHHOTO
TPEYroJIbHUKa C OCHOBAaHHEM @ U PainycoM
OIIMCAaHHOM OKPYKHOCTH R.

3
b0t azT, T0 omHo pemenue AC =

Vxazanue. Vicnonn3oBath Teopemy [udaropa.
Omeem: ecnmu a=2R , To ogHO peuierne R ;

1
ecin O0<a<2R, To 1Ba RiE\/4R2 -a’ ; eCIIH
a>?2R , TO HET peleHui.
11. B napamnenorpamme ABCD wu3Bect-
HbBl cTOpoHBl AB=a, BC=b, mu
ZBAD =o. Haiinure paccTOsTHUE MEXIY

LIEHTPaMU OKPY)KHOCTEH, ONMMCAHHBIX OKOJIO
TpeyroiasHukoB BCD u DAB.

C
MO]
0]
D
6

Puc. 39

Pewenue. Jlnaronanr BD pasz0uBaer ma-
paienorpaMM Ha JIBa PaBHBIX TPEYTrOJbHHUKA
BCD u DAB . IlosToMy 110 pa3Hbie CTOPOHBI OT

npsmoit BD pacnonoxensl neatpsl O u O,
OIMCAHHBIX OKOJIO HUX OKPY>KHOCTEH, JIeKaIIne

23.05.2013. http://www.alexlarin.net/

Ha CepeIVHHOM meprneHaukymsipe OO0, K ux

obmieli  cTopoHe BD.  CrnenoBaTenbHO,
00, =20M, rne touka M — cepenuHa BD .

PaccMoTpum crenyromue ciydau.
1. Ecmn a0 <90°, To nentp O NEXUT BHYTPU

Tpeyronbauka DAB (puc. 39a). Toraa momy4a-
eMm £ZBOD=20, ZBOM =%ABOD =o. U3
TpEyroJIbHUKA BOM
OM = BM - ctga.. Torma
00, =20M =2BM -ctga.= BD - ctga.
BD HaxopuMm u3 TpeyroibHuKa DAB :

BD =~Ja* +b> —2abcosa.
CremoBaTenbHO,

00, = Ja* +b* —2abcosal -ctga.
2. Ilyetb a=90°, torna touku O u O,

HaXoJauM

cosrnagaor u OO0, =0 (puc. 396).
3. Ilyctp o >90° Ttorma mentp O JEXKUT

BHE Tpeyronbauka DAB (puc. 396). [lonyqaem
yroj, ONUPAMIIMCI Ha OONBIIYIO YTy
ZBOD =2a, aBTtpeyronsuuke 50D

ZBOD =360°-2a., ABOMz%ABODz

=180°—-a . U3 tpeyronsauka BOM Haxonum
OM = BM -ctg(180° — ) = BM - (—ctga.).
Torna
00, =20M =2BM -(—ctga )= BD - (—ctga) .
BD HaxopuM u3 TpeyroibHuKa DAB :

BD =~Ja* +b> —2abcosa.
CremoBaTenbHO,

00, = \/a2 +b* —2abcosa. - (—ctga).

Omeem: \/a2 +b* —2abcosa -ctgo, ecim

0<a<90°; 0, eciu a =90°;
\/ a’ +b*> —2abcosa. - (—ctga), ecIu
90° <, <180°; B o01eM BHIE

Ja? +b* = 2abcosa | ctgad.

4.5. Cepus 3a1a4 Ha OJHY
reoMeTpU4YecKyI0 KOH(pUrypauuio

12. B tpanenuu ¢ 60KOBBIMU CTOPOHAMU
13 u 20 u ocHoBaHusiMH 6 u 27 TIpoBeICHA
muaroHasib. OKOJIO KaXJI0ro M3 00pa3oBaB-
IIUXCSl TPEYrOJbHUKOB OIHMCAaHA OKPYXK-
HOCTb. Halimure ux paanycel.

Ykazanue. I3 tpeyronsuuka CED Haxomum
BoicoTy CH =12, u3 tpeyronsanka CEH mmny
orpeska EH =5, u3 tpeyronsuuka ACH nuaro-
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Hajb Tpanenuu AC =+/265 (puc. 40). Teneps
orpezesieM HCKOMBIE PAIHyChI

AC-CD-AD _ AC-CD 5265

1P 40.5-AD-CH  2-CH 6
AC-AB-BC _ AC-AB 13265

¢ T 4.0,5-BC-CH 2-CH 24

b

Otciona BUAMM, YTO MCKOMBIE PAaIUyChl OK-
PYXKHOCTEH MPOMOPIUOHANBHEI OOKOBBIM CTO-
pOHaM TpaIeluH.

B 6 C
13 13/ 112 20
6 5 16
A E H D
Puc. 40

Hns  BTopoit nuaroHanmu BD nposeaute
BBIYKCIIEHUS CAMOCTOSITEILHO.

Omeem

6 3 12

13. B tpanenuu ¢ 60KOBBIMU CTOPOHAMU
13 u 20 u ocHoBaHusIMH 6 u 27 TIpoBEICHA
muaroHasib. OKOJIO KaXXJI0To M3 00pa3oBaB-
IIUXCSl TPEYrOJbHUKOB OIHUCAaHA OKPYXK-
HOCTh. Halimure paccrosiHue Mexay IeH-
TPaMH 3TUX OKPYKHOCTEH.

Ykazanue. PaccMoTpuM citydail i auaro-
Hamu AC =+/265 (puc. 41). Kagpat paccros-
HUA OT HeHTpa (), OKPY)KHOCTH, ONHCAHHOU

okoio TpeyronsHuka ACD, no ctopousl AC pa-
BCH

2 2
NO22=O2A2—AN2=(M) _(A_C) =

2-CH 2
2 2 2
_ A 2-(CD2—CH2)=—AC H?.
4.CH 4.-CH
AC-HD
Ortcroga paccrossune NO, =—— . [lycrth
P " em Y

BH, — BTOpas BBICOTAa TpaleluH, TOTHa pac-
CTOsiHUE OT 1eHTpa O, OKPYKHOCTH, OIUCAHHOU
okosio Tpeyrombanka ABC, mo croporsl AC
AC- AH,

2-CH
MO€ pPacCTOAHUC MEKAY LEHTPaMH OIIMCAaHHBIX
OKPYHOCTEH paBHO

paBHo NO, = . CnenoBarenbHO, UCKO-

23.05.2013. http://www.alexlarin.net/

134265 54265 - 5J157 134157
o4 ’ '

A 1142
\NO, ~NO, | =2 DH — amr, | = 11V265
2-CH 24
Bropoii cnyuait juis nuaronanu BD =2+/157
paccMOTpUTE CAMOCTOSATENBHO.

117265 113157
S 581078

Omeem .
12
B C
O
A D
0))
Puc. 41

14. B tpanenuu ¢ 60KOBBIMU CTOPOHAMHU
13 u 20 u ocHoBaHusIMH 6 u 27 TIpoBEICHA
nuaroHanb. B oOpasoBaBuimecs Tpeyrosb-
HUKHU BIMCaHbl OKpyxHocTu. Haiinure pac-
CTOSIHME MEXJy TOUYKaMH KacaHWs BIIMCAH-
HBIX OKpPYKHOCTEH C IMpOBEIEHHOW auaro-
HaJbIO.

A 27 D
Puc. 42a

Pewenue. 1lposenem muaronans AC (puc.
42a) u MycTh OKPYXHOCTH, BIIMICaHHBIE B 0Opa-
30BaBIIMECS TPEYTrOJbHUKH, KacaloTCsl 3TOU
nuaroHany B Toukax F u G . [nsa tpeyronbHu-
ka ABC oTpe30K KacaTeabHOM

AB+ AC-BC
AF =p —BC=f.
st tpeyronbanka ACD 0OTpe30K KacaTelbHOU
AD+ AC-CD
AG=p,p, - CD=—"—"—"—.

OrmpenensieM IJIMHY HCKOMOTO OTpe3Ka

FG_|AD+AC—CD AB+AC-BC| _
B 2 - 2 |~

_|4D+BC-CD—4B|_|27+6-20-13|
| 2 2

0.
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CrenoBatebHO, BIMCAHHBIC OKPY)KHOCTH
kacarorcsa nuaroHanu AC B OfHOM M TOW ke
TOYKE.

3ameuanue. Tak Kak B pelIeHUU HE HCCIIe-
JIOBaHO pacIiojoxeHne Touek F u G Ha oTpe3Ke
AC, TO Tpu BBIYHCICHMM JUIMHBI OTpe3ka FG
WCIOJIb30BaH 3HAK MOJYJIS.

[Tycte Temepb mpoBeneHa muaroHanb BD
(puc. 426). ns tpeyronmpauka BCD otpe3ok
KacaTeJbHOU

DF=pBCD—BC=CD+BD BC‘
s tpeyronsuuka ABD orpesok Kaca-
AD +BD - AB

2
OrmpenensieM IJIMHY HCKOMOT'O OTpe3Ka

FG_|AD+BD—AB CD+BD-BC| _
-| - : -

_|AD+BC-CD-AB| [27+6-20-13|
| n o

TensHOM DG =p ., — AB =

2

2

A 27 D
Puc. 426

3HauYNT, BIHCAHHBIE OKPYKHOCTH KacaroTCs
muarosand BD B omHOM U TOH XkKe TOUKE.
Omegem: (.

15. B tpanenuu ¢ 60KOBBIMU CTOPOHAMU
13 u 20 u ocHoBaHusIMH 6 u 27 TIpoBEICHA
nuaroHane. Haiinure paccrosiHue Mexay
TOYKaMH IepeceueHuss MeauaH oOpa3oBaB-
LIUXCS TPEYTOJIbHUKOB.

B F
E 1
N
A H D
Puc. 43

23.05.2013. http://www.alexlarin.net/

Vkazanue. Jlerko mokazatb, 4TO ISl Tpe-
yronbHUKOB ABC nu ACD wnckomoe paccTosiHhe

2 1 24157

MN =—FI=—BD =
3 3 3

TUYHO TIOJIy4a€M OTBET JJIS ABYX APYIUX Tpe-
YT OJIbHUKOB.

(puc. 43). Anano-

Omeem:

\265 2+/157
3 Win T

16. B tpanenuu ¢ 60KOBBIMU CTOPOHAMU
13 u 20 u ocHoBaHusIMH 6 u 27 TIpoBeICHA
nuaroHanp. Haiinure pacctosiHue Mexay
TOYKaMH II€peceueHus BHICOT 0Opa3oBaB-
LIUXCS TPEYTOJIbHUKOB.

Vxazanue. Vicnionb3oBaTh clIeayIOMmUH QaxT.
o B nobom mpeyeonvuuxe ABC paccmosmnue

Om YeHmpa ONnuUCaAHHO20 Kpyea 00 CMOPOHbL

mpeyzonvnuka BC e0eoe menvuie paccmos-

HUsL OM MOYKU nepeceyeHus 6bicom 00 Gep-

wuHol A.

Paccrosnne OT 1eHTpa OKPYXHOCTH, OIH-
caHHOU okoiio Tpeyronbanka ABC (puc. 44), no
ctopons! BC paBHO

, BCY  [169-265 199
RABC_ — | == "9=F7".
2 576 24

Torma paccrostHue OT BEPIIUHBI A 1O TOYKH TIe-
peceuenust G BbIcOT TpeyroibHuka ABC paBHO

AG = % AnanoruyHo monydaem CK = %

Torma KH=>+12=24 4 gp=192_44_23
3 3 2 3 12

U3 npsmoyroneHoro tpeyronsHuka GEK moiy-

23)2 L V17953
12

yaeM GK =, || —
12

G K
E F
B C
L
A H D
Puc. 44

Bropoii ciygail paccMOTpUTE C€aMOCTOS-

TEJIBHO.
V17953 \54673

Omeem: WA .
12 6
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Yupaxuenust
IIpou3BoIbHBIN TPEYT0JIbHUK

Jluneiinvle u yz2noevie 31emenmul
mpey20nbHuUKa

1. lan tpeyronpHuk ABC, B KOTOpPOM
AC=+2, BC=1, ZABC =45°. Haiinure
yroia BAC.

Omeem: 30° umm 150°. Vkasanue. N3 Teo-
peMbl cUHYCOB A Tpeyronbauka ABC crnenyet

sin ZABC = % .

2. Jan tpeyronsHuk ABC, B KOTOpOM
AB=4, BC=32, singABc%. Haii-
mute AC.

Omeem: 2 wma 66 . Vrazanue. [Tpume-
HUTh TEOpeMYy KOCHHYCOB. Y4YecTb, YTO
232 242
cos ZABC = T\F nmm cos ZABC = —T\f .
3. BokoBbIE CTOPOHBI TPEYrOJIbHUKA PaB-

HbI 25 u 30, a BbICOTa, MPOBEJICHHAS K OCHO-
BaHHUI0, paBHa 24. Halinute ocHOBaHue.

Omeem: 11 nnm 25. Vkazanue. PaccMoTrpute
cllydad, KOTJIla OCHOBAHHE BBICOTHI JIGKHT Ha
TPeTbeil CTOPOHE WM Ha €ro MPOAOKEHNN.

4. JIBe OOKOBbBIE CTOPOHBI TPEYrOJbHUKA
paBHbl 26 u 30, a BbICOTa, OMYyILEHHAas Ha
TpPEeTbI0 CTOPOHY, — 24. Haiinure menuany
TPEYroJibHUKA, TPOBEACHHYI0 K TpeThel
CTOPOHE.

Omeem: 437 umm 2+/193 . Vkasanue. Pac-

CMOTPUTE CIIy4aW, KOT/la OCHOBAaHHE BBICOTHI
JISKUT Ha TPETbeil CTOPOHE UIIM Ha €ro MpoJoi-
KEHHH.

S. Haiimute nmuael ctopon AB u AC tpe-
yroneauka ABC, eciu BC =8, a JUIMHBI
BBICOT, IpoBeieHHbIX K AC u BC, paBHbI 6,4
A 4 COOTBETCTBEHHO.

Omeem: 5 u \J41 wnu 5 n 137 . Vrazanue.
Paccmorpute cnydan, koraa AaHHBIA TPEyroOJib-
HHUK — OCTPOYI'OJIbHBII WX TYIOYTOJIHBIN.

6. Beruucnure Boicoty CH TyNnoOyroibHO-
ro TpeyroibHuka ABC, ecmu ZC = 45°,

AH =6 n BH =1.

23.05.2013. http://www.alexlarin.net/

Omeem: 2 nmu 3. Vkazanue. Ilycte HC = x

(puc. 1). Torma BC=+1+x", AC=+36+x" .

U3 Teopembr kocunycoB i yriaa ACB tpe-
yronbHuka ABC crnenyer:

25=1+x2+36+x2—2-\/1+x2-\/36+x2-%.

H1B 5
A
X 450
C
Puc. 1

7. B tpeyronsauke ABC mpoBeneHbI BbI-
cotbl AD u CE. Haiinure AC, ecmu BC =5,
AB=T7, DE:AC=1:2.

Omesem: 39 mm 109. Cwm. yKazaHue K
yHpaKHEHHIO 8.

8. (Cankr-IleTrepOypr, npoOHbIH IK3a-
MeH, 2013). 113 BepmuH OCTpBIX YIVIOB B U
C tpeyronsuuka ABC mpoBelieHBI JBE €ro
BbICOTHI — BM u CN, npudem npsmsie BM u
CN nepecekatorcs B Touke H. Haiinure yron

BHC, eciiu u3BecTHO, 4TO0 MN = %BC.

1 1
Omeem: arccosg HITH n—arccosg. Yxaza-

Hue. PaccMoTrperhb ciydau, korga yron BAC —
OoCcTpbli WiM Tymnoil. B mepBom cnydae Tpe-
yronbHukH ABC u AMN nono6ubl, k03ddumm-
MN 1
eHT nopobust k =——=—. Bo BTOpOM ciyuae
BC 3
tpeyronsaukun HBC nu HMN niono6Hbl, Kodpdu-
MN 1
IUEHT Tofodust k = ——=—.
BC 3
9*%. Touku, cUMMETpPHUUYHBIE BEpIIMHAM
TPEYroJIbHUKa OTHOCUTEILHO MPOTHUBOIIO-
JIOKHBIX CTOPOH, SABJSIIOTCS BEpPIIMHAMU

TPEYroJIbHUKAa CO CTOPOHAaMH J8 , J8 ,

\/14. Ormnpenenure CTOPOHBI HCXOJTHOTO
TPEYroJbHUKA, €CIIM W3BECTHO, YTO JIWHBI
HX pa3JIMYHBI.

Omeem: 1, \/7, \/g WIN

21++/217
5 .
a,b,c— cropoHsl, a S— MIOMAAL TPEYrOb-

21-~217
- > 7:
2 1

Ykasanua u pewenue. Ilycts
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uuka ABC. 4, B,,C,— TOYKH, COOTBETCTBEH-
HO CHMMETPHYHBIC BEpIIMHAM TPEYrONbHUKA
ABC . Torna u3 tpeyronbuuka C,AB, (puc. 2)

B

B,
Puc. 2

CB?> =C,A* + AB> —2C,A- AB, - cos(2n —3/A)
wmn C,B,> =b* +c* —2bccos(3/A) . Tak Kak u3
TeopeMbl KOCHHYCOB i TpeyroipHuka ABC

a* =b*+c* = 2bccos ZA4, o
C\B}? =a” +2bc(cos LA—cos(3£A)) =

=a’ +8bcsin® LAcos /A .
2 2 2 2
Tak kak sin” /A = > COSAA:bc—a’
b c 2bc
2

To C,B/ =a2+16(b2+c2—a2)-b2 =
c

HYCTB ClBl :\/ga AlBl :\/g u AICI Z\/ﬁ.
Toraa nony4aeM CHCTEMY ypaBHEHUIA:

a’b*c? +165*(b* +¢* —a*) =8b*c?,
a’b*c? +165*(a* +b* —c*)=8a’h?,
a’b*c? +165*(c* +a* -b*) =14c%a’.

BbelunTass BTOpO€ YpaBHEHHE CUCTEMBI U3

MEePBOro, M YYWTHIBas, 4YTO da#C, HaHIAEM
B
2 42 2
45 =p" nmu S —T. [ToxcraBuB B cucTeMy,

MOJTYYHM:
a’c +4(b* -c* -a*)=0
a’b*c? +4b* (¢* +a*) —4b* —14a*c* =0,

b? =452

23.05.2013. http://www.alexlarin.net/

W3 mepBoro ypaBHEHUS 4(c2 + az) =a?c? +4b% .
[ToxcTaBuB BO BTOpOE ypaBHEHUE, MOIYUYUM

2a°b*c* —14a*c* =0 nma a*c* (B> -7)=0.

Otcroga b=\/7 . IloxncraBnsag 3HaueHue b B
CI/ICTeMy, HaxXOOInM OCTaJIbHBIC CTOpOHLI.

10. B tpeyronsuauke ABC otpezok MK ¢
KOHLIaMHU Ha cTopoHax AB u BC napanienex
AC. Haitgute mmunay otpeska MK , ecnu u3-
BectHo, yto AC =14, a Touka M nemur
CTOpOHY AB B oTHOIIEHUH 3 : 4.

Omegem: 6 nimu 8. Yrazanue. Cm. «ITocobuey,

npumep 1.

11. Touka H — ocHOBaHUE BBICOTHI TpE-
yrojibHUKa co cropoHamu 14, 16, 18, omy-
IIEHHOW Ha CTOPOHYy, paBHyIO 16. Uepes
TOuKy [ mpoBeleHa mIpsiMasi, OTCEKAroIast
OT TPEYroJbHUKA MOJOOHBIA €My TPEyToib-
HUK M TIepeceKaromiasi CTOpoHy, paBHyo 14,
B Touke M. Haitgure HM.

Omeem: 5 WA 7 Vrazanue. Cm. «Pe-

meOHuky, ['maBa 2, 3agaya 19.

12. B tpeyronsnuke ABC U3BECTHO, YTO
AB =18, BC=16, cosB =g, AH — BBICO-

Ta. Yepes Touky H mpoBeneHa npsmas, oT-
cekaromas ot TpeyrojbHuka ABC 1mono0-
HBIII €My TpeyroJbHUK M IepeceKaroas
ctopony AB B Touke M. Halinure HM.

Omeem: 8 wm 9. Vkasanue. CMm. «Pemie0-
HHK», [ T1aBa 2, 3agada 19.

13. B Ttpeyrombauke ABC /A=175°,
/B =45°. Ha cropone CA B3sita Touka K

TaK, 4TO %:3. Ha cropone CB B3sTa

Touka M Tak, 4yto npsmas KM orcekaer or
TpeyroipHuka ABC monoOHBIM eMy Tpe-

o KM
yrojapHUK. Haiiaure oTHOIIEHHE TR

. Yrkaszanue. 1-u

3 3(3-1)
Omeem: — wm —————

4 4
cnyuan: mycts KM, || AB (puc. 3). Jnsa nono6-
HBIX TpeyroabHukoB ABC u KM,C umeeMm
KM, CK 3

AB  AC 4
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2-11 cayuau. Iycts ZM,KC =45° (puc. 3).
Hnst momoOHbIX TpeyroabHukoB ABC u

KM, CK
M,KC wumeem AB2 =——. Ilo Teopeme cuny-

CB
coB misi  TpeyronmbHuka < ABC  umeem

'A ‘B "4 -si °
_C = ,C . Orcrona CB=C_S—m75=
sin45° sin75° sin45°
_ CA4-sin(30°+45°)
sin45°

\/§+1

=CA- .
2

Torna

KM, CK
= (3= =
AB CA (\/— )

A K C
Puc. 3 _3W3-1
=

14. B tpeyronbauke ABC Ttouka K ne-
#uT Ha ctopoHe AC, npudyem AK : KC = 3:5.
Touka M nenut ctopoHy AB Ha nBa OTpE3-
Ka, OJIMH U3 KOTOPBIX BIBOE OOJIbIIIE APYro-
ro. IIpsmas, npoxondmas uepe3 Touky M
napajuiensHo BC, nepecekaer npsamyro BK B
touke P. Haiiaure otHomenue BP: KP.

Omeem: 16:1 umu 8: 7. Yrasanue. CMm. «Ilo-
cobuey, npumep 3.
15. Touku 4 ,, B, C, — OCHOBaHHUs BbI-

cot TpeyrosubHuka ABC. YTiabl TpeyroyibHU-
ka A ,B,C, pasusl 80°, 70° u 30°. Haiingure
yrisl TpeyrojpHuka ABC.

Omeem: 50°, 55°, 75° umn 35°, 40°, 105°,
uimu 125°, 15°, 40°, mm 130°, 15°, 35°. Vkasza-
nue. CM. «Ilocobuey, mpumep 21.

16. A4A,, BB,, CC, — BBICOTHI Tpe-
yroipauka ABC. Yronm A, TpeyroipHHKa
A4 B,C, paBeH 36°, a yron B, TpeyroibHH-
ka A, B,C, pasen 84°. Haiigure yron C
TpeyroibHuka ABC.

Omeem: 60° nnu 120°. Vrkazanue. Cm. «Ilo-
cobuey, mpumep 21.

17. B tpeyronsuuke ABC mpoBeACHBI
BbICOTEI AM n CN. Yemy paBen yron ABC,
eciu AC=2MN?

Omeem: 60° wumu 120°. Vkazanue. Tpe-
yronbHuku BMN, rne Touku M u N — ocHO-
BaHuA BbICOT AM u CN tpeyronsuuka ABC, u

23.05.2013. http://www.alexlarin.net/

ABC mnopo6Hbl ¢ ko3 duIMeHTOM Moa00us

k=|cos ZABC|.  Orcrona |cos LABC | =
_MN _1
AC 27

18. BricoTs! Tpeyronbauka ABC nepece-
Kalorcss B Touke H. MHM3BecTHO, dTO

CH =+/3- AB . Haiinure yron ACB.

Omeem: 30° wmmm 150°. Vkasanue. Cwm.
«[Tocobuey, mpumep 23.

19. B tpeyronsnuke ABC U3BECTHO, YTO

AH :\/E-BM , rne AH — BreicoTa, BM —
Menuana. Haiinure yron MBC.

Omeem: 45° wma 135°. Vkazanue. Cwm.
«Pemebnux», ['masa 3, 3agaga 13.

20. Otpesox H, H
HoBanusa H, u H, Beicor AH, n BH,

,, COCIUHSIONINM OC-

TpeyronbHuka ABC, BuneH u3 cepenuubl M
CTOPOHBI AB mox npsaMeM yriaom. Halinure
yrona C tpeyrosibauka ABC.

Omeem: 45° wmn 135°. Vrkazanue. Mennana
MPSIMOYTOJILHOI'O TPEYroJibHUKA, IPOBEIACHHAS
M3 BEPIIMHBI MPSIMOr0 yrja, paBHA ITOJOBHHE
TUIIOTEHY3bI.

21. buccekTpuca BHEUIHEro yria Mpu
BepiirHe B tpeyronpHuka ABC paBHa Ouc-
CEKTpHUCE BHEIIHETO yria IMpu BepuinHe 4 u
paBHa cropoHe AB. Haiinure yrusl Tpe-
yroibHuka ABC.

Omeem. L/ A=/B=36°, ZC=108° wm
ZA=12°, ZB=132°, ZC=36°, wm
ZA=132°, LB=12°, £ZC=36°.

Vkazanue. buccektprca BHEIIHETO yrIJia Tpe-
YrOJIbHUKA — OTPE30K OMCCEKTPUCHI ATOTO yIiia
OT BEPIIMHBI J0 €€ MEepecevyeHuss ¢ MPOAOIIKE-
HHUEM [TPOTUBOJIEKAILEH CTOPOHBI.

Cymma yrioB TpeyroibHHKa paBHa 180° u
VOBl TIPH OCHOBaHWHU PaBHOOEIPEHHOTO Tpe-
YTOJIbHUKA PaBHBL

M N

Puc. 4a
29
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[lepBrIit OTBET cOOTBETCTBYET pHC. 4a, BTO-
poli u Tpetuit — puc. 46 (c yueroMm mepeobo3Ha-
4yeHus BepiuH 4 u B).

M

A C N
Puc. 46

22. B TtpeyronbHuke ABC mnepreHauKy-
TSP, TPOXOISILUN Yepe3 CepeIuHy CTOPOHBI
AC, nepecekaer ctopony BC B Touke M, a
MEPIEHIUKYIISIP, TPOXOJSIIMNA Yepe3 cepe-
nuHy ctopoHsl BC, epecekaer ctopony AC
B Touke N. Ilpsamas MN neprneHauKyiIsipHa

AB n MN =LAB. Haiimure yriel tpe-

NG

yroiabHuka ABC.
Omeem: £ A=120°, £ZB=/C=30° wuiu
LA=2C=30° LB=120°. Vkazanue. Ecmu

B YCTBIPEXYI'OJIbHUKEC CyMMa [ABYX IIPOTHUBOIIO-
JIOXKHBIX YTII0B paBHa 180°, TO OKOJIO Takoro de-
THIPEXYTOJBHUKA MOXKHO OIUCATH OKPYKHOCTb.

Pewenue. Yervipexyronsuuk ENFM — Bnu-
canHblif, MN — muamertp (puc. 5). EF — cpenuss

1
nuHus TpeyronbHuka ABC, EF =5AB. Coor-

BETCTBCHHO XOpaa

EF=2-@-sin4EMF.

EF _

Orcroga sin ZEMF = —— , T.€.
MN

S

ZEMF =60°. Torna ZC =30°.
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EF||AB, EF L MN w penutcs nuameTpoM
nononaM. ZENF =120° u genuTcs AuameTpom
MN nonomam. Torma £Z4=30° u LB =120°.

Btopoii cinydail momydaercs, €ciii IOMEHATh
o0o3HaveHsI BepmvH 4 u B.

23. B tpeyronbHuke ABC mnepneHauKy-
TSP, MPOXOJAIINM Yepe3 CepeuHy CTOPOHBI
AB, nepecekaer npsamyto AC B Touke M, a
MEPIEHIUKYIISIP, TPOXOJSIIMNA Yepe3 cepe-
nuHy ctopoHbl AC, nepecekaeT npsmyro 48
B Touke N. 3BectHO, yT0O MN = BC " nps-
Masgs MN nepnenaukyisipHa mnpsmoit BC.
Omnpenenure yrisl TpeyroibHuka ABC.

Omeem: /A=60°, /B=15°, ZC=105°
um ZA=60° /B=105°, ZC=15°. Vkasza-
Hue. CMOTpH pelleHne yrpaxxHenue 22.

24. Touka C, — ocHOBaHUE BBICOTHI CC,

Tpeyronbuuka ABC. Halinute 3aBUCHMOCTD
Mexay yrmamu A 9w B, ecmm
C,C*=C,A-C,B .

Omeem: LA+ ZB=90° WITH
| LA—2ZB|=90°. Vkaszanue. W3 ycnoBus
CC, BC,

———=—— CleAyer ogo0ue TPEeyroJIbLHUKOB
ac, _cc, TV peyt

ACC, wm BCC,, wu DpaBeHCTBO YIJIOB
ZCAC, = ZBCC, . Ecitn £A<90°, ZB <90°, 10
£LA=2CAC, = ZLCCB=90°~- /B,

T.e. ZA+ZB=90°.

Ecimm £A4>90°, to

180°~ZA=ZCAC, = £LC,CB=90°- 4B,
T.e. LZA—-ZB=90°.

AHaj0oru4Ho, eciu
ZB—/4=90°.

ZB>90°, TO

25. B tpeyronbHuke ABC yron Mexnay
MEIMaHOW U BBICOTOM, BBIXOIAIIMMU U3 yI-
Ja A paBeH O, yroj MEXI1y MeIMaHOM U BbI-
COTOM, BBIXOASAIIMMH U3 yria B pasen [3.
Haiimure yron mexnay mMeauaHOM M BBICO-
TOH, BBIXO MU U3 yriaa C.

Omeem: arctg|tgattgB|. Vkaszanue. Jlo-
|6” =

KaKHTe, 4TO tgol = , rae S miomans

TPEYrolbHUKA (AaHAIOTUYHO IS APYTUX YTIIOB).

26. [1ycte H — TOuKa nepeceyeHust BbICOT
TpeyronpHuka ABC. Haiingute yrinel Tpe-
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yronbuuka ABC, ecmm  LBAH =a.,

Z ABH =B.

Omeem: 1) 90°—aq,
a<90°, B<90°;

2) a-90°, 90°+B, 180°-a—f, eciu
a>90°, B<90°;

3) 90°+a, PB-90°, 180°—a—P, ecmu
a<90°, B>90°.

-B, o+, ecnm

H
K
N B
p
O
-
A M C
a 0

Puc. 6

Vkasanue. CymMma BHYTPEHHHX YIJIOB Tpe-
yronpHuKa paBHa 180°. IlepBrIif OTBET COOTBET-
CTBYET puc. 6a, BTOPOil — puc. 66, TpeTHil ciy-
Jaii ToJTy4aercsi B pe3ysbrare nepeo0o3HaueHus
BeplnH A 1 B Ha puc. 60.

27. B tpeyrombanke ABC mpoBeneHbI
BoicoTbl AD wn CE. Haiigute AC, ecau
BC=a, AB=b, DE: AC=k.

Omeem: ~a’ +b* +2abk . Vrazanue. Bo
BCEX BO3MOXKHBIX CIydasx (puc. 7) TpeyroibHH-

ku BDE u ABC momobubl ¢ K03 duimeHToM
nonobust k =|cos ZABC|.

Puc. 7

28. B tpeyronbuuke ABC yron A paBeH
60°, AB=1, BC = a. Haiigute AC.

Omeem: ecnmu a <——, TO PEUICHUH HET;
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eclii a = 73, T0 oxHo pemenne AC =0,5;

3
npu 7<a<1 Ba

+ _
AC—I \/4a
npu a>1 OZIHO
1+ 4a -
2 C

AC=————

Yrkazanue. Havitu Puc. 8
BH (puc. 8) u mpu-
MeHUTh Teopemy [udaropa.

29. Buytpu yria BenuuuHbl o (o # 90°)
¢ BepunHoi B Touke O B3sita Touka A . Pac-
CTOSTHUE OT TOYKH A 110 OJIHOM W3 CTOPOH

yriia paBHO a, a npoekuuss OA Ha IPyryro
ero cropony paBHa b. Halinute OA.

Omeem: eciu 0°<a<90°, TO
2 2 .
\/a +b” —2absina
; ecmn 90°<a<180°, TO
cosa
Ja* +b* +2absina
cosa '

Ykazanue. Ilycte 0°<a. <90°, OA4=x, To-
b . a

rma o=a,+a,, cosa, =—, sino, =— (pHuc.
x X

9a). Torma COSOL=COSQ, COSOL, —SINa, SINOL,

b : b’
WIA COSOl =—~\/1—a—2 —g-\/l—— . Pemas
X

3TO YypaBHEHHE OTHOCHUTEIBHO X IOJYYUM
2 2 .
B \/a +b° —2absina
cos o

B ciydqae 90°<a <180° (puc. 96) 3amaua
HUMECT JIBa PCUICHM.

1 X
0] BOb\(

a 0
Puc. 9

30. Jlan yros BETUYMHBI o, C BEPIIMHON B
TOUKe 4 ¥ TouKka B Ha paccTOSHUM a U b ot
crtopoH yria. Halinure 4B.
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\/a2 +b* +2abcosa
Omeem: , €CJIM TOYKa B

sina
JICKUT BHYTpI/I JAHHOT'O yrna Hnin BepTI/IKaJ'H)HO-

\/a2 +b* —2abcosa
sina
cinydasx. Ykazanua. Ecniu Touku M u N — oc-
HOBaHMS TEPHNEHIUKYNIIPOB, ONYIIEHHBIX U3
TOYKH B Ha CTOPOHBHI YTJIa, TO YETHIPEXYTOJIbHUK
AMBN — BumcaHHBIH, pudeM AB— nuamerp
OKpPY>KHOCTH, OMHCAHHON OKOJO TpeyroibHHKa
MBN. ZMBN =1t —0o., ecii Touka B JIeKHT
BHYTpM JAaHHOTO yrjia WM BEPTUKAJIBHOTO K
Hemy, 1 ZMBN =0 B OCTaJIbHBIX cioydasx. To-
MN

sino

ro K HeMy;

B OCTaJIbHBIX

roa AB =

ITnowaob mpeyzonvnuka

31. [Tiommaas TpeyroibHUKA paBHA 63 .
JIBe ero crtoponsl paBHbl 4 u 6. Haiinute
YTOJI MEXKIY STHMH CTOPOHAMH.

Omeem: 60° nmm 120°. Vkaszanue. 13 dop-
MyJbl TUIONIATN TPEYTrOJIbHUKA CIIEAYET, YTO

3
CHHYC JIaHHOTO yTJia paBeH -

32. [Tnomane Tpeyronpanka ABC paBHa

B

- AB =2, AC =3. Haitnute cropony
BC.

Omeem: 1 nim \/B . Yrasanue. Cm. «Iloco-
oue», npumep 2.

33. BolunciuTe miouiaab TpeyroJbHUKA,
€CJIM JIB€ €ro CTOPOHbI paBHbI 13 u 15, a BbI-
coTa, IPOBE/ICHHAs K TPEThEH CTOpPOHE, paB-
Ha 12.

Omeem: 24 unn 84. Vkaszanue. PaccMoTpeTh
cllydad, KOTJla OCHOBaHHE BBICOTHI JIGKHT Ha
TPEeTbeil CTOPOHE WM Ha €T MPOAOKEHNN.

34. /lan tpeyronbauk ABC co ctopoHamMu
AB =17, AC = 25 nu BC = 28. Ha ctopone

BC B3sta touka M, nmpuuem AM =+/241.
Haiinure mnomane tpeyroibauka AMB.

Omeem: 30 win 90. Vkazanue. O003HAYUTH
BM =x wu coctaBuUTh ypaBHEHHE, HCIOIb3YA
TeopeMy KOCHHYCOB ISl TpeyroibHuKa ABM.

35. B Ttpeyronbhuke ABC AB=8,
BC=7. Touka A, cummerpudHa TO4ke A

oTHOocuTenbHO mnpsimoir BC. Haiinute mio-
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maap tpeyroibauka AA4,C, eciu U3BECTHO,
4yTO IUIoU[aab TpeyroibHuka ABC paBHa

1443 .

Omeem: 12x/§ 1701051 44\/5. Vrkazanue. 13
(GhopMyJIBI IIOMIAAN TPEYTOJAbHUKA CIACIYET, YTO

3

sin ZABC = —.
2

36. Menuana B TpeyrosibHUKE, BBIXOJS-
njas M3 OJHOM BEPIIMHBI, pPaBHA BBICOTE,
OIYIICHHOW M3 JPYyroi BEPIIMHBI, U paBHa .
Bricora, onymieHHass U3 TpeThed BEpLIMHBI,

paBHa \/5 . Halimure momaas TpeyrojibHUKA.

Omeem: 73 1501051 ﬁ Ykazanue. Ilyctb

BC=a, AC=b, AB=c, AM =BH =1,
CK =3 (puc. 10). 13 paBeHCTBa BBIpa)KEHUU

1
JUTSI TUTOIIIATA TPEYTOJIbHUKA S = EBH -AC =§

1
u S=ECK-AB=$ CJElyeT, YTO b=c+3.

B
u K
K M ZA\ii
A H C B M C

a o
Puc. 10

W3 dopmynsl mivHBI Meauanel AM  crieny-
er: 1=%\/2b2 +2¢* -a’ =%\/802 -a*, Te.
a’=8c* -4.

st puc. 10a u3 paBenctBa AC = AH + HC
nonysaem  ~ AB* — BH> +~/BC* — BH* = AC
WU \/c2 -1 +\/802 —5=c/3. Orcioma c=1

Wi c=2.
s puc. 106 u3 paBenctea AC = HC — AH

nonyuaem ~ BC? — BH> —N AB*> — BH* = AC .

37. Touka M ynaneHa OoT CTOpPOH yrjia B

60° ua paccrosiuus 3 u 33 (ocHOBaHHMS
MEPIEeHIUKYJIIPOB, OMYIIEHHbIX U3 M Ha
CTOPOHBI YIJIa, JIE)KAT Ha CTOPOHAX, a He Ha
ux mnpojospkeHusix). Ilpsmas, npoxozsias
uepe3 M, mepecekaeT CTOPOHBI Yrila H OTCe-
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KaeT TpeyrojpHuK nepumerpa 12. Haiinure
IJIOMIA/b OTOTO TPEYTOJIbHUKA.

Omeem: 3. Vkasanus u peuwienue. 1-i
cyyai: MycTh Touka M pacrnonokeHa BHYTPU

yrna (puc. 1la), MF=\/§, MD =33,
P.-=12 n LABC =60°.

ABC

B

F
M M

F

A D C AD C

Puc. 11

Oo6o3naunm AC=x, BC=y. Torna u3 teo-
peMBI KOCHHYCOB AJsl TpeyronbHuka ABC mo-

nyqaeM BC =./x*+)>—xy, a ero mepumerp
X+y+afxt+yt—xy=12.

[Imomans Ttpeyrompamka ABC  paBHa

13

Sipc ==Xy——  HIH

5 5 SABC =S au + SMCA =

1 1
= Ex/gx + 53\/5 y. llpupaBHsAB 3TH JBa BBIpa-

KeHust, moayunM Xy =6x+ ). CocTtaBUM CHC-
TEMY ypaBHEHHI

{x+y+\/x2+y2—xy=12,

xy =6x+y.

Ota crucremMa ypaBHEHHUM HE UMEET PeIICHH.

2-1i cayyai. Ilycts Touka M pacmnonoxeHa
BHe yrna (puc. 116). Ilpu coxpanennu npuHS-
THIX B TEPBOM ciiydae 0OO3Ha4YeHUI cHcreMa
YpaBHEHUN UMEET BUJL;

{x+y+\/x2+y2—xy=12,

xy =6x—y.

HonyquHaﬂ CHUCTEMAa HMECECT €OUMHCTBCHHOC
peuienne x=y=4.

38. Touka M neauT CpEenHION JIUHUIO
TpeyroinbHuka ABC, mapaienbHyl0 CTOPO-
He BC, Ha OTpe3KH, OJIMH U3 KOTOPBIX B TPU
pa3za jummHHee apyroro. Touka N Takxke Je-
it cropory BC Ha OTpe3KH, OJIMH U3 KOTO-
PBIX B TPHU pasa JUIMHHEE JApyroro. B kakom
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OTHOIIEHWH mpsaAMass MN nenuT Iomansb
TpeyroiapHuka ABC?

1 9
Omeem: 3 Wiu 1 VYkaszanue. Ilyctb TOUKH

M, ,M,,N,, N, ynoBieTBOpsSIOT YCIOBHIO 3a-
nauu (puc. 12). JloctaTroyHO HaliTH OTHOIIEHHE,
B KotopoM nipsimass M| N, wimu M,N, pa3ousa-

0T TUIOMIAb TpEeyrojbHUKA. J[Ba ocTaBIIUXCS
cllydas aHaJIOTWYHBI. B ciydae ncmonb3oBaHus

1

upsmoit M| N, nonyuaem S, =§SM]AB.
A
F
D E
N,

Puc. 12

B cimydae wucnone3oBaHus npsMod M| N,
tpeyronbHuku M, FB u N,FE mnomo0HBI ¢ KO-

a¢dunmenTom nogodus 6. [lycts S — momians
Tpeyronbiuka ABC . Torna
7

=—S§,
M,N, EB 16
S _ SM,FB _ SNZFE + SM,NZEB
WIET 36 36 '
Otcroma Sy =£ H Sy g =iS.

80 20

39. B tpeyronbuuke ABC mnpoBeneHa
npsivasi, napaiensHas AC U mepecekaro-
masi cropousl AB u BC B Toukax E u F co-
OTBETCTBEHHO. IIpsmas EF penutr Tpe-
yroibHUK ABC Ha nBe (Urypshl, IUIOMIAaANA
KOTOpbIX oTHOCsTCS Kak | : 3. Haligute oT-
HollleHue uinH oTpe3koB AC u EF.

2
Omeem: 2 nnm T Yxasanue. Wcnone3o-
3

BaTh nojooue TpeyroiabuukoB BAC u BEF.

40. B Ttpeyrombanke ABC mpoBeneHbI
meanana AM n Beicota AH. WI3BecTHO, 9TO

MH 3

——=—, a mIomaas Tpeyroipunka AMH
BH 2 HHab Tpeyt

paBHa 24. HaiimuTe ruiomaapr TpeyrojabHUKa
ABC.
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Omeem: 80 wimm 16. Vrazanue. llycte MH =x,
xh

2
AH =h. Torna BHzgx, SAMN=7,T.G.

xh=24.
S isc =% (puc. 13a)u S, =§xh (puc. 136).

A A
Xl
H B M C C M H B

a 0
Puc. 13

41. (MHUOO, 2010). B tpeyronbHuke
KLM nipoBenens! buccekrpuca KP u BpicoTa

KM 1 PH 3
KH. U3BecTtHO, UTO ——=—, ——=—, a

KL 2 MH 2
wiomaap TpeyroibHuka KHP paBhHa 30.
Haiimure mnomane tpeyroyibsauka KLM.

Omeem: 30 wmm 150. Vxazanue. 1-u cayuaii:
yCTh Touka H nexuT Ha otpeske LM (puc. 14).
IIycte PH =3x uw HM =2x, torma PM =5x.
I[lo cBoiictBy Omccekrpucsl KP  umeeM

PM KM 1
——=——=—, 3"Hauut LP=10x. Jlma Tpe-
PL KL 2

yronbHUKOB KHP wu KLM, uMmeronmx o0y
BBICOTY, MTOy4aeM

Sy PH 3x 3

Sey LM 10x 15
30 3

W3 paBeHcTBa =— HaxomuM Sy, ,, =150.
Skim

H
/) 2x

K M
Puc. 14

2-1i cnyuay: To4Ka H JNEXUT HAa MPOOIIKE-
HUM OTpe3ka LM 3a Touky M (paccMoOTpuTe ca-
MOCTOSITETTHHO).

42. B tpeyronsuauke ABC Ha npsimoii BC
BbIOpaHa Touka K tak, uto BK :KC=1:2.
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Touka E — cepenuna ctopoHsl AB. [lpsamas
CE mepecekaer oTpe3ok AK B Touke P.
Haiimure muiomans tpeyronsHuka AEP, ec-
7 Tuiomaas TpeyroyibHuka ABC pasHa 120.

Omeem: 12 nmm 20. Vkasanue. CM. ykazaHue
K yrnpaxHenuio 13.

43. B tpeyronsauke ABC Ha ctopoHe AB
pacmojioxxeHa  Touka K Tak,  4TO
AK : KB=3:5. Ha npsimoit AC B3siTa TOuKa
E tak, uto AE =2CE . W3BecTHO, 4TO TIpsi-
Mble BE u CK nepecekatorcsi B Touke O.
Haiigure momane tpeyronsnuka ABC, ec-
11 momaas Tpeyrojibanka BOC pasna 20.

Omeem: 8 unu 72.

B
K
F
2x
A E C
Puc. 15

1-i1 cmoco6. Vkazanus. 1-ii cayuyaii: mMycTh
Touka E nexut Ha ctopoHe AC (puc. 15). IIpo-
BezeMm FE mapamnensHo CK. [1o Teopeme dare-

AF  AE 2
ca B TpeyroiasHuke AKC nMeem K = =—.

EC 1
Ilyete FK =x, Torma AF =2x u AK =3x. 13
ycnoBus 3amadn noinydaeM KB =5x. 1o Teope-
Me Qaseca B TpeyroiabHuke FBE umeem

BO KB 5x 5 BO 5
—=—=—=—.0T1cI01a —=—.
OE FK x 1 BE 6

[lycres mmomans tpeyronbhuka ABC paBHa
1

=5, S > > S.

3

S, rorma S BOCZESBEczﬁ

BEC —

U3 pasenctBa 20 = %S "HaxomuMm S =72.

2-i  cayyau, Kormaa
Touka E IIEKAUT Ha Mpo- B
nomxkeHnn orpeska AC 3a
touky C (paccMoTpute
CaMOCTOSITEIIHHO).

2-ii ciocob. Vkazanue.
Hcnonb3oBate Qakr: om- K
HoweHue niowadetl mpe-

V2ONbHUKO8,  OCHOBAHUSL Ak
KOMOPbIX Jledcam Ha 00- A E C
HOU NpSIMOU, a4 6epUiUHb

cosnaoaiom, pagHo om- Puc. 16a
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HOWLEHUIO UX OCHOBAHUIL.

1-ti cayyaii: mycTh TOUKa E MEKUT Ha CTOPO-
He AC (puc. 16a). OOo3HAYNM IUIOMIATN Tpe-
YIOIBHUKOB S, - =x, S,,=3y. Torma
S jor =2x, Skso =3V, Sk =3x+3y,

S ke _ 3x+3y _E

Sise =20+5y u = =—. Orcrona
K5 TS, 2045y 5
15x=60 wnmm x=4. Torma S,,.=24 =u
S se =380 =72.
B
K 20 —x
I™QC E
A x x
O
Puc. 166

2-11 cayuail (puc. 166) pacCMOTPUTE CaMO-
CTOSATEIIBHO.

44. Croponsl AC, BC u CA TpeyroiabHu-
ka ABC toukamu M, N u P pa3jeieHsl B 0]1-
HOM M TOM K€ OTHOILIEHUU TaK, 4YTO
AM :MB=BN:NC=CP:PA. Haiigure
3TO OTHOIIEHUE, €CIM W3BECTHO, YTO ILIO-
maaes TpeyroiapHuka MNP cocrasiser 0,28
momaau Tpeyrojbanka ABC.

2
Omeem: ) WIH 3 Pewenue. Ilycts (puc.

17)A—M=ﬂ=g=kﬂorz{a
MB NC PA
AM BN CP  k
AB BC AC k+1’
BM NC AP 1
AB BC AC k+1

Puc. 17
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st tpeyronsaukoB MBN u ABC, uMeromux
OOIIMH yroJ, MmoxydaeM
Sysv  MB-BN MB BN
S,. AB-BC AB BC
1 k k

Tkl ktl (k+1)7

SPCN — SAMP — k
7 -
S ABC S ABC (k + 1)
CornacHo YCIIOBUIO 3ala4u COCTaBHUM YypaB-
HCHHC

AHaIornyHo

__ 3k ~-8§=0,28-§
(k+1)
NN
6k —13k+6=0,
2
n3 KOTOpOFO HaxXoaInum KOpHI/I — WA 5 .

45. (Cankrt-llerepOypr, peneTrMIHOH-
HbIl 3k3ameH, 2012). JlaH TpeyroJbHUK
ABC. Touka E na npsimoit AC BbIOpaHa Takx,
YTO TPEYroJbHUK ABE, miomans KOTOPOro
paBHa 14, — paBHOOeIpeHHBINI C OCHOBaHU-
eM AE wn BeicoTOM BD. Haigure ruiomans
TpeyroipHuka ABC, ecnu H3BECTHO, YTO

24
ZABE=/CBD=q. u tgoc=7.

Omeem: 25 wmmn 39. Vkazanue. 1-ti cayuaii:
nycte AB=BE=c, BC=a, Beicotra BD=h
(puc. 18). 1-u cayuau: myctb Touka D JEKHAT
Mexay Toukamu A u E (puc. 18a).

A D E C ED 4 C

a 0
Puc. 18

Tpeyronbank ABE — paBaoOenpennsbiid. Crie-

noBatenbHo, ZABD=/DBE, ZCBE =% H

SABDZSDBE=%=7‘ Tax KaK
ZABD = ZEBC , o S s =E=ﬁ=cosa.

EBC ca a
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1 7

_—=— U
Jl+tgia 25

Tak kak tgo >0, T0 cosaL =

S
SEBC= ABD =25. Torz[a SABC:SABE+SEBC=39-

cosa
2-ti cayuau (puc. 186) pelaercs aHanIoruy-
HO.

46. JlBe mpsiMble, NEPIEHIUKYISPHbIC
crtopone AC tpeyronsuuka ABC, nensar 3ToT
TPEYroJbHUK Ha TPU PABHOBEJIMKHE YACTH.
W3BecTHO, YTO OTPE3KH ATHX MPSAMBIX, 3a-
KIIIOYEHHBIC BHYTPU TPEYroJbHHUKA, PaBHBI
MeX Iy co0ol u paBHbI ctopoHe AC. Haitnu-
T€ yribl TpeyronbHuka ABC.

Omeem: arctg\/g; arctg\/g; n—2arctg\/6

WA arctg76; arctgg; n—arctg\/g.

B B

N/ |\E E
0

K
y T

I 1 0O
A MDK C A MCF L
a 0
Puc. 19

Ykaszanue u pewenue. 1-u cnyuaii: myctb yr-
Bl TIPU OCHOBAaHHWH TPEYTOJBHUKA — OCTphIC
(puc. 19a). Torma mo ycmoBuro NM L AC,
EK1AC wm NM=EK=A4AC, a Takxe

1

SANM = SEKC = ESABC .

Tak Kkak MPsAMOYroJbHBIE TPEYTOIBHUKU
ANM v EKC paBHBl TO ABYM Kareram, TO
/ZBAC = ZBCA . Tak xaK npsiMOyTOJIbHBIE Tpe-

1
yronsHukd ABDwu BDC paBubl S 5, =—3S 50,

1
a SANMzgSABC, TO / L \/7 To-
ANM
ria tgLBAD—Q——
AD 0,5-NM

2-1i cayyaii: mycth yron ACB — tymoii (puc.
196). Torna NM =EK=AC u S, =Sk =

1

=§S e - Yicnone3ys teopemy Paneca, I0Ka-

3aTh, uT0 EK = FT = NM . Jlanee nokas3aTh, 9TO

23.05.2013. http://www.alexlarin.net/

TpeyroabHUK AQD paBHOOEAPEHHBIM W HAWTH
OC  BD
OTHOIICHHE —— ¥ —— .
AC CD

47. Ilnomaau JBYX TpPEYroJbHUKOB C

o0IIMM OCHOBaHMEM paBHBI S, M S,, rue

S, #S,. Haigure mIomane dYeTbIpex-

YroJIibHHKa C B€pUHIMHAMH B CCpCAHMHAX HUX
OOKOBBIX CTOPOH.

1S, =S, | — S]"z‘Sz

Omeem: . Vrazanue.

Hcnonb30BaTh CBOMCTBO CpPEIHEN JIMHUU Tpe-
YIOJIbHUKA.

D

'Hl

D

Pewienue. Bo3MOXHBIE 1Ba BApUAaHTa PACIO-
JIOKCHHA TPCYTOJbHUKOB: UX BEPIIMHBI pacIio-
JIOKEHBI 110 OJIHY CTOPOHY OT IPSMOM, COAep-
JKaIe OCHOBaHWeE, W — M0 pasHbie (puc. 20).
Ilycte  MN, PQ, FQ, -
yroasHUKOB (puc. 20). OHM BCce mapayieIbHBI

CpeIoHue IMHUU Tpe-

1
AC v paBHBI EAC. BH,DH,, D,H, — BBICOTHI

TPEyrOJIbHHKOB.
Ilycte DH, > BH . Torna
1 A
S, =830 =—"BH-AC=BH - —C
2 2
1 A
S, =8,pc= SADC_E DH,-AC=DH, - C
H, _DH,-BH AC _
SMPQN A 2
_ Sz — Sl
T
Ecmu BH > DH,, S0y _5 25
COOTBETCTBEHHO S/ =%.
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IIpsiMOyroJIbHBIN TPEYroJIbLHUK

48. B ipsMOyrojsHOM TpEyroJibHUKE JIBE
CTOpoHBI paBHbI 5 u 4. Haiinure Tperhio
CTOPOHY.

Omeem: 3 umn V41. Vkazanue. Ucnons3o-
BaTh JIBE€ CTOPOHBI B KA4eCTBE KaTeTa M THUIIOTE-
HY3BI HJTH IBYX KaTETOB.

49. Karerbl nmpsMOYrojbHOTO TpPEYroJib-
HUKa paBHBl 7 U 24. Haiinute rumoteHys3y
TPEYroJibHUKA, MOJO00HOTO JaHHOMY, €CIH
OJIMH U3 KaTteToB paBeH 10.

125 250
Omeem: E HIIN T Vrazanue. I'nniore-

Hy3a TpeyroidbHUKa C KaTeramu 7 u 24 paBHa 25.
HckoMast runoTeny3a HaXOAUTCS U3 MPONOPLUI

x 10 x 10
—=— UM —=—.
25 7 25 24
50. B npsMoyronbHOM TpeyrojbHUKE
ABC xaretel BC =4 u AC =12. Ha nps-

moii AC B3gara TOYka [) Tak, dYTO
AD : DC =3 . Haiigute sin ZABD .

9 9
O : .
meem s \/E WU m

Vkazanue. 1-ti cnyuail. Tlycts Touka D e-
xuT Ha otpeske AC (puc 2la). 2-U cayuail.
IIycTh Touka D NeXUT Ha NPOAOIAKEHUU OTPE3-
ka AC 3a Touky C (puc. 216). Haitnure cTopoHbI
MPSIMOYTONBHBIX TpeyroabHukoB ABC u BCD, u
HCIOB3YHTE (hOPMYJIBI;

sin ZABD =sin(£LABC + ZDBC).

A A
D o
B
c B C B
D
a o
Puc. 21

S1. Ilimomaap TPSAMOYrOJIBHOTO —Tpe-
yronsauka ABC (£C =90°) paBna 8, mimu-

Ha kateta BC pasha 2. Ilpsamas npoxoaut
yepe3 TouKy B u obpasyer yron 45°c nps-

23.05.2013. http://www.alexlarin.net/

Mot BC. Haiinure paccTosiHMe OT TOYKU A
110 YKa3aHHOM IIPSAMOM.

Omeem: 32 wmm 52 . Vkasanue. Bos-
MOJKHBIC CITy4ad IOJOXKEHHS TMPsAMON, COCTaB-
ssttorer yron 45° ¢ npsmoit BC n300paskeHbI
Ha puc. 22a,0. Torna AD = AB-sin(135°—a)

uma AD = AB-sin(a.—45°).

A A

X

Puc. 22

52. B 1npsMOyrosbHOM TpEYrojbHUKE
ABC xatetsl paBubl 5 u 12. [lpsmas, nep-
NEHAUKYJISIpHAsE THUNOTEHy3e AB, nenut
IUIOU[a/1b TPEYroJibHUKAa B OTHOLIEHHH 1:8.
Haitgute nnuHy oTpeska
5TOif mpsMoil ¢ koHmamm B
Ha CTOPOHAX TPEYroJbHU-
ka ABC.

5
Omeem: 5 i 4. Vka-

3anue. Tpeyronbuuk BHE
noj00eH TPEYTOJIbHUKY
BCA ¢ ko3 Punmentom mo-

1
IO0HS 3 (puc. 23). Anano-

TUYHO IS TpeyTOJIBHI/IKOB
GFA wu BCA. Puc. 23

53. Bayrpu npsiMmoro yria naHa Touka M,
paccTosiHUS KOTOPOM OT CTOPOH YIJla paBHBI
4 u 8. [Ipsmas, npoxo-
nsnias yepe3 Touky M,

OTCEKAaeT OT MPSMOIO B
yria TPEYroJIbHUK
mwromanero 100. Haii-
JIUTE€  KaTeTbl  Tpe- D-' 8 M
YrOJIbHUKA. 4
. N ul
Omeem: 20 u 10 nn Yy EXC

5 u 40. Vkazanue. Pac-
CMOTpETh Tojo0me Tpe- Puc. 24
yroibHukoB DBM n

EMC (puc. 24).
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54. (EI'2, 2012). Ha npsimoii, comepxa-
med meauany AD TpAMOYTOJBHOTO Tpe-
yronbHuka ABC ¢ npsmbiM yriaom C, B3siTa
Touka E, ynaneHHas OT BEPIIMHBI 4 Ha pac-
cTosiHue, paBHoe 4. Haliaure momane Tpe-
yronsauka BCE, eciu BC =6, AC=4.

Omeem: 2,4 wim 21,6. YVrkazanue. PaccMoTt-
peTh JiBa Cilydasi pacrolioXKeHUsl TOYKH £ OTHO-
CUTENBbHO TpeyronbHuka ABC W HCIONB30BaTh
nogobue TpeyronbHukoB DAC u DEF (puc. 25).

1-ti cnyyaii: mycth Touka E pacmoioxeHa
BHYTpH TpeyroiabHuka ABC (puc. 25a).

2-1i cyyai: MycTh ToYKa E pacronoxeHa BHE
tpeyronbanka ABC (puc. 250).

B B
D L
F C
A
A C E F
a 0
Puc. 25

PaBHoOOeapeHHBI TPEYT0JIbHUK

55. Haiigure yriel paBHOOEIPEHHOIO
TPEYroJIbHUKA, €CJIU U3BECTHO, YTO Yroja 00-
Pa30BaHHBIM OMCCEKTPHUCOM, MPOBEICHHOM K
OCHOBaHMIO, U OMCCEKTPHCOM, MPOBEIACHHOM
K OOKOBOM CTOpPOHE, paBeH YIJy NP BepILIU-
HE.

Omeem: 36°, 36°, 108° umu 60°, 60°,
60° . Vkazanue. Ecnu yron mpu BepUIMHE paB-
HOOEIPEHHOT0 TPEYrOJIbHUKA PaBeH o , TO YIIIbI

MIPH OCHOBAHUHU paBHBEI 90° —% (puc. 26).

C

23.05.2013. http://www.alexlarin.net/

56. Haiigure yribl paBHOOEIPEHHOTO
TPEYroJbHUKA, €CIU U3BECTHO, YTO MpPsAMasl,
MIPOXOJsAIIas Yepe3 BEPUIMHY yria IpH OC-
HOBAaHMM, JCIIAT €r0 Ha JiBa TPEYrOJIbHUKA,
KaXIbI M3 KOTOPBIX TAKKE SABJISETCS paB-
HOOEIPEHHBIM.

m 21 27 n 3t 3n

Omeem: —;—;— WIH —,—;—.

555 777

Vkazanue. PaccMoTpers 1Ba ciydas, H30-

Opa’keHHBIX Ha PUCYHKE 26.

57. B paBHOOEAPEHHOM TPEYTrOJbHUKE
ABC na npsmoit BC otrmeueHa Touka D Tak,
yro yroil CAD pasen yriny ABD. Haiinure
JUIMHY oTpe3ka AD, ecan GOKOBasi CTOpOHA
TpeyroiapHuka ABC paBHa 5, a ero ocHOBa-
HUE PaBHO 6.

1
Omeem: % WITH ?5 Ykazanue. 1-u cny-

yau: nyctb AB=BC =35 u Touka D pacmoino-

xeHa Ha otpeske BC (puc. 27a), npuuem D = C

u D=#B (nmokaxure, uro caydau D=C wm

D =B neBo3MoXxHBI). B manHoMm cimydae Tpe-

yronbauku ADC u BAC nompoOHbI (110 ABYM yI-
AC DC 6

nam). Torma — =—— wm —=D—C. Orcrona
BC AC 5 6

DC = % >5 (mpotuBOpeuune).

B

A 6 C
Puc. 27a

2-u cayyai: nyctb AB=BC =5 u Ttouka D
pacnonoxxeHna BHe oTpe3ka BC 3a Touky B (puc.
276). B arom cnydae TpeyroinbHUkKH ABD wu
CAD nmnopobubl (mo paByM yriam). Torma
AB DB AD 5 x AD
— = = NN —_——=—= .

AC AD DC 6 AD x+5

IIPOIIO 111/11/15— a BEIpA3UM AD—ﬁ U TOL
poriop 6 4D P 5

5
CTaBUM B MPONOPIIUIO gz . Tlonyuaem

x+5

38



l“(}p}lH(}l{ A.T. 5 11]7()]\'()(/)11(’({ A.A. ITnan umempuvuecKue 3a0a4u ¢ HEOOHO3HAYHOCHLBIO 6 yciosuu (JIH()Z()I{(I]III(IHIIIth(’ 3a0au ll)

ypaBHEHHE > = 6x , U3 KOTOPOTO HAXOJIUM

5(x+5)
11 11
D
B
5
A 6
0 8

Puc. 27

3-11 cayuai: nyctb AB=BC =5 wu touka D
pacnonoxena BHe orpe3ka BC 3a Touky C (puc.
276). B atom citydae TpeyronbHuku ABD u CAD
nogoOoHel (Mo gByM  yrmam).  Torza

AB DB AD 5_x+5_A4D s

AC 4D DC 6

6 AD  «x
5 4D 5x
MIPOIIOPIIHH gz— BBIPa3UM AD:? U Toji-
x

CTaBUM B IPOIOPLUIO S_x¥S [Tonygaem
6 AD -

5 6(x+5)
ypaBHEHHE — =
6 5x

, U3 KOTOPOIro Haxoanum

0
x= TR (HEe COOTBETCTBYET IT'€OMETPUUECKOMY

CMBICITY 3aJ[a4H).

Crnydan, korma AB=AC=5 u Touka D
pacrnoioXeHa OTHOCHTENbHO oTpe3ka BC (Ha
OTpe3Ke I BHE OTpEe3Ka), paCCMOTPHUTE CaMo-
CTOSITEIIBHO.

58. Haiimute GOKOBYIO CTOPOHY paBHO-
OepeHHOTOo TPEYroJbHUKA C OCHOBAHHEM 0,
€CIIM CHHYC OJTHOTO €T0 yIJIa paBeH KOCHHY-

Cy IpYToro.

Omeem: 3\/5 U 2\/§ . Vxazanue. Pac-
CMOTpEeTh TpH ciaydas: 1) CHHyC yriia Ipu OCHO-
BaHWU pPaBEH KOCHHYCY YIJla IIPU OCHOBAaHHU;
2) cuHyC yriia TpU BepIIMHE PaBeH KOCHHYCY
yriia Mpu OCHOBAaHWU; 3) CHHYC YIJIa MPU OCHO-
BaHUU PaBEeH KOCHHYCY YTJIa IPH BEPILIUHE.

1-i cayuaii: NyCTh JaHHBIM TPEYrONbHUK —
HPSIMOYT'OJIBHBII C OCTPBIM YIJIOM B 45° .

2-1i cayuau: MYCTh JIaHHBIA TPEYTONbHHUK —
paBHOOEAPEHHBIN TPEYTOJILHUK C YIIIOM B 120°.

23.05.2013. http://www.alexlarin.net/

Tperuii citydail HEBO3MOXKEH.

59. Haiinure BbICOTY paBHOOEIPEHHOTO
TpEyrojbHUKa, MPOBEACHHYIO K OOKOBOM
CTOPOHE, paBHOM 2, €CIIA CUHYC OJTHOTO €ro
yTrJla paBeH KOCHUHYCY JIPyroro.

Omeem: 2 wnn 3. Vkasanue. Cm. yHpax-
HeHue 58.

60. B paBHOOEApEHHOM TpPEYrOJbHUKE
ABC u3BecTHO, 4TO €ro OOKOBBIE CTOPOHBI

AC=BC=4 wu ero mwiouaas paBHa 27,
Haiinmure cunyc yria B npu OCHOBaHUM.

1 7
Omeem: \/% WIu \/% . Yrkazanue.

sin/B = sin[90° —%C] = cos%c .

61. Tanrenc yria Mexay MeIWaHOW U
BBICOTOM, NMPOBEACHHBIMU K OOKOBOW CTO-
pOHE PaBHOOEIPEHHOrO TPEYrOJIbHUKA, pa-

BEH 5 . Haligure cunyc yriia npu BepuIvHeE.

B

Puc. 28

Omeem: 1 nmu 0,6. Vkazanue. Ecim AK n
AD — wmenunana u BbIcOTa TpeyroinbHuka ABC

(AB=BC) (puc. 28), 10 sintB= % ,

AB* = AD* + BD*, BD=|BK+DK|. Torna

DK = AD -tg/ADK =ATD , BK =%. Crneno-

AB _ ADY

BatensHO, AB’ = AD* + (7 iT] . Tomyua-
ADY' (4D

eM ypaBHeHue S| —— | t|—|-3=0 wm
AB AB

5sin®’ Z/B+sin/B-3=0. Otcioma sinZB=1

uiu sin ZB =§.
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62. B paBHOOEAPEHHOM TPEYrOJbHUKE
ABC mposenena Bwicotra BH . Haiaute
nmuny otpeska CH, eciu W3BECTHO, YTO

AB=AC=5, sinA:ﬁ.
25

A

C B C

Puc. 29
Omeem: 3,6 mim 6,4. Ykazanue. Bo3MOKHBI J1Ba

7 7
ciayyasi: cos4A=— unu cos A =—— (puc. 29).
y4 s s (p )

63. PaccrosiHue Mexnay napaienbHbIMU
npssMbIMU paBHO 12. Ha onHOM M3 HHX Jie-
KUT TOuKa A, a Ha apyroil — Touku B u C,
npuueM TpeyroibHuk ABC paBHOOenpeH-
HBIN U ero OOKoBasi cropoHa paBHa 13. Haii-
JIUTE TPEThIO CTOPOHY TpeyrojbHuka ABC.

Omeem: 10 nnn 4\/ﬁ . Yxasanue. 1-ii cayuaii:
nyctb AB=AC =13 (puc. 30a).

A A
13 13 13
O] u
B D C B 13 C
a o
Puc. 30

2-11 cnyuaii: mycth AC=BC =13 (puc. 306).

64. Haiinute miomaas paBHOOSIPEHHOTO
TPEYroJibHUKA, OOKOBBIE CTOPOHBI KOTOPOTO
paBHBI 8, a 0IMH U3 YIJI0B paBeH 45°.

Omeem: 32 uin 16+/2 . Viasanue. Yron, MIPOTH-
BOJICXKAIMIA OCHOBaHUIO, paBeH 45° wmm 90° .

65. Haiinute muiomans paBHOOEIPEHHOTO
TPEYroJIbHUKA, €CIIM YIJIBI TIPU OCHOBAHUHU
paBHbI 15°, 1 0J1HA U3 €ro CTOPOH paBHa 8.

Omeem: 16 wnu 16(2—\/5). Ykaszanue. 1-i
cayuai: MycTh OOKOBasi CTOPOHA TPEYrOJbHUKA
paBHa 8. Mcnomnb3yiite (hopMyiy IUlsl HaXOXKIe-
HUS TJIOMIAJIA TPEYrONbHUKA Yepe3 IBE CTOPOHBI
W Yroia MeXAy HUMH. 2-1i clIyuai: OCHOBAaHHE

23.05.2013. http://www.alexlarin.net/

TpeyronbHHuKa paBHO 8. Mcmonme3yiiTe Teopemy
KOCHHYCOB JUI HaXOXKICHHs HEM3BECTHOU 00-
KOBOM CTOPOHBI.

66. PaccTtosiHue Mexay napajielbHbIMU
npssMbIMU paBHO 12. Ha ongHOM M3 HHX Jie-
#UT Touka C, a Ha Apyrol — Touku 4 u B,
npuueM TpeyroibHuk ABC paBHOOEnpeH-
HBI 1 ero 6okoBas cropoHa pasHa 13. Haii-
TUTE TUIoIaas Tpeyrojibanka ABC.

Omegem: 60 nmu 78. Vrkazanue. Cm. «ITocobuey,
mpumep 13.

67. Otpe3ok MK ¢ KOHIIaMH Ha JIBYX CTO-
pOHAX paBHOOEAPEHHOTO TPEYroJIbHUKA Iia-
paJuiesieH TPETbeN CTOPOHE U JIENUT IUIOLIa b
TpeyrojibHuKa nomnojam. Haiinure mmHy OT-
peska MK, ecnu OOKOBBIE CTOPOHBI Tpe-
YTOJIbHUKA PABHBI 5, 2 OCHOBaHHUE PaBHO 0.

2
Omeem: 3\/5 7005 % Yrazanue. Pac-

CMOTPETh OTHOIICHUE TJIOIIASH IS TOT00OHBIX
TPEYTOJIbHUKOB.

68. I[lnomane paBHOOEAPEHHOTO Tpe-
yroneauka ABC (AB=BC) paBHa 36.
Haiiqure pmuny croponsl AC, ecnu

BC =497 .

Omeem: 8 wmn 18. Vkazanue. Ilyctp
AC=2x. Torma BbICcOTa, OMyIIeHHas U3 Bep-

1
umEbl B, BH =97 —x* u S 5 =§~AC~BH.
1 2
[Tonmyuaetcs ypaBHEHUE E-Zx- 97-x" =36.

69. Uepes cepenuny OOKOBOM CTOPOHBI
PaBHOOEPEHHOTO TPEYroJbHUKA CO CTOPO-
Hamu 12, 18, 18 npoBenena npsimasi, pazou-
BaroOIIasi TPEYrOJbHUK HA YacTH, IUIOIIAIN
KOTOPBIX OTHOCATCS Kak 1:2. Halioure mmm-
HY OTpe3Ka A3TON MPSIMOU, 3aKIOYECHHOTO
BHYTPH TPEYTOJIbHUKA.

Omeem: \/ﬁ

U \/E . Yxaza-
Hue. Ilycte TOUKa
D — cepenuna AB
(puc. 31). Cornacho
YCIOBUIO  TPSIMBIE
DM, w DM, otce-

KaloT TPEThI0 YacTh
TUTOIA/IA  TPEYTOJTb-
Huka yraa ABC.
Torna
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2 2
AMlngCz& BM2=§BC=12. Hanee

NPUMEHHUTh TEOPEMYy KOCHHYCOB Ui yrina A B
tpeyronbauke ADM, w mis yrma B B Tpe-

yroneuuke DBM, .

70. (MUIT, 2000). [IBa paBHOOEIpEH-
HbIX TpeyrojabHuka ABC u AMH, pacnoJio-
YKEHBI TaK, YTO CTOPOHBI AB u AM o6pa3yroT
yroa B 45°. Yron npu BepminHe A B Kax-
JIOM TpPEYTrOJIbHUKE — mpsmMoil. M3BecTHo,

YTO IUIOIIAJb Iepecede-

M,  nusa TPEYroJbHUKOB
A/[/ paBHa 49, a IoImaab UX
o0BeIMHEHNS paBHa

213. Hatigure turomams
KOKJIOTO W3 TPEyrojib-
HUKOB.

Al ™

Omeem: S ,5-=100;
S m =162 (puc. 32) unu
\ S,5c=162; S .,y =100 .

H, VYkazanue. Cm. ympax-
Puc. 32 HeHue 92.

71. Jlan paBHOOEIPEHHBIN TPEYroJIbHUK
ABC, AB=BC=13 u AC=10. Ilapan-
JeTbHO OOKOBBIM CTOPOHAM TPEYroJIbHUKA
Ha OJMHAKOBOM PACCTOSHHM OT HUX IPOBE-
neHbl mnpsMble. Haiigure 31O paccTosiHue,
€ClIM IUIOIIAAb TPEYroJibHUKA, 0O0pa30BaH-
HOTO 3TUMH TPSIMBIMH M OCHOBAaHHUEM, Jie-
xaimuMm Ha npsamoit AC, paBHa 15.

30 90

Omeem: — wIn —3 Vkazanue. Cm. «lo-
cobuey, npumep 27.

72. lan npaBWIbHBIN TpeyroibHUK ABC
momaau 25. [lapamiensHO €ro cropoHam
Ha PaBHOM pPAaCCTOSIHUM OT HUX IPOBEJCHBI
TPH NpsIMBIE, [IEPECEKAIOIINECS BHYTPH Tpe-
YroJIbHUKa U 00pa3yolue B NEepece4eHun
TpeyrosibHUuK A B,C, miomaau 4. Haiinure
paccTosiHie MEeXJy HapaleIbHBIMH CTOPO-
HaMH TpeyroibHUkoB ABC u A B,C, .

4

Omeem: 4/5 1501051 . Vrazanue. 1-ui cny-

yau (puc. 33a): 0003HaYUM HCKOMOE PaCCTOs-
Hue HG=A4D=x. Tak kak Iomags Tpe-

23.05.2013. http://www.alexlarin.net/

yronbHuka ABC paBHa 25, TO ero BbICOTa
AG :5% . AHaJIOTUYHO JJIs TpEyrojbHUKa
A B,C, BbicOTa AH =243 Hcnons3yst pa-
BeHCTBO AG = AA + AH +HG, cocraBum

ypaBHEHHE 5{/5 =2x+ 2{/5 +x. Ortcroma
x=43.
B G C

Puc. 33a
2-t1 cayuan (puc. 336). O003HAYMM HCKOMOE
paccrosane HG = A D =y . Hcnone3ys paBeH-
c1B0 AG = A4, + HG — A H , coctaBuM ypaBHe-

4
HUE 5(‘/5=2y+y—2‘\‘/§. Orcrona y=7\3/§.

Puc. 336

HpOHI}BOJ’IbeIﬁ YETBIPEXYIOJILHUK

73. Ilpogomxenus cropoH AD u BC BbI-
MYKJIOTO 4eTbIpexyrojbHuka ABCD nepece-
KaloTCSl B TOUKE M, a IPOJOIDKEHHS CTOPOH
AB u CD — B Touke O. Otpe3ok MO mep-
NeHAUKYyIsipeH Ouccektpuce yriaa AOD.
Haitagute oTHOMIEHME TIOWIAAEH TPEYroJib-
Huka AOD wu detslpexyronbHuka ABCD,
eciu AO=12, DO=8, CD=2.

Omeem: 2:1 wmm 14:11. Vkazanue. U3 ycino-
BHUs 3a/1a4M clenyeT, utro OM sBnsiercsi Ouccek-
TPUCOIl BHEIIHEro yria TpeyroinbHuka ADO
(puc. 34a). [losTOMyY 110 CBOHCTBY OUCCEKTPHUCHI
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MA AO 12 3 MD 2
nMeeM —— = =—=—. 3Hauur, — =—.

MD DO 8 2 AD 1
B Tpeyronmeuuke ADO TmpoBeneM OTpE30K
DH || MB. U3 tpeyronsuuka ABM, ucnons3ys
BH MD 2
AH 4D 1’
IIycte AH =x, Torma BH =2x. V3 Tpeyromib-
uuka HDO, ucnionb3ys teopemy dajeca, HaX0-

BH D 2 1
UM —=—C=—=—. Otcroga BO =6x.
BO CO 6 3

teopeMy Daneca, HaxoauM

0

A D M

Puc. 34a

Husa tpeyronsaukoB BOC u ADO ¢ o0muMm
YTJIOM TOTyYaeM

Spoc _ BO-OC _BO CO _6x 6
8

S.p AO-DO A0 DO 9x
SAOD 2

3HauuT, =—.
ABCD 1

1
-

B C M
Puc. 346

Bropoii cnywait (puc. 346) paccMorpure ca-
MOCTOSTEIIBHO.

IMapanaeaorpamm

74. Bricota CK napannenorpamma ABCD
paBHa 12. Haiigure auaronans AC, ecnu
n3BecTHO, uyt0 AD =13, CD =10, a Touka

K nexwut Ha npsamou AB.

Omeem: /369 wmm 13. Vkazanue. Cwm.,
«Pemebuuky», 'maBa 2, 3agaya 11.

7S. B mapamnenorpamme ABCD mpose-
neHa OuccekTpuca yria A, KoTopas nepece-
kaer npsamyto BC B Touke K. Haiinurte ne-

23.05.2013. http://www.alexlarin.net/

puMeTp napauienorpamma, ecinm BK =35,
KC=2.

Omeem: 16 wmn 24. Vkazanue. Iloka3zatsb,
4T0 TpEyronbHUK ABK — paBHOOEAPECHHBIMH.
Paccmotpers aBa ciydast.

1-ti cnyuaii: mycTh OHCCEKTpHUCA TepeceKaeT
orpe3ok BC.

2-11 cnyuail: MyCTh OMCCEKTpHCA IepeceKaeTr
nponomkenue orpeska BC 3a Touky C.

76. buccektpucet yrmoB 4 u B
napajuienorpamma ABCD nenat cTopoHy
DC na tpu paBHbIX oTpe3ka. Haiigute cto-
ponbl AB u BC napasienorpamma, €ciid ero
nepuMetrp paseH 80.

Omeem: 16 u 24 v 10 u 30. Yrazanue. Cm.
«[Tocobuey, mpumep 14.

77. (ETD, 2010). B mnapamnenorpamme
ABCD 0uccekTpucsl yrioB npu cropore AD
nenst cropony BC Toukamu M u N Tak, 9T0
BM : MN =1:5. Haiinute BC ecniu AB =3 .

Omeem: 3,5; 21. Vkazanue. CM. yKa3aHus K
MPEIBIAYIIEMY YIIPAKHEHHUIO.

78. (M®TH). buccekrpucsl yrios B u
C mnapamnenorpamma ABCD mniepecekaroTcst
B Touke (. Haiinmure miomanp mapaiieno-

LA= 2arcsini,

J13

rpamma, eciu

04 =210, OD=5.

Omeem: 24 wnu 72. Vkazanue. IlpumMeHUTH
TeopeMy KOCHHYCOB JJISI TPEYTOIBHUKOB ABO 1
OCD.

79. Ha cropone BC mapamienorpamMma
ABCD BbiOpana Touka E, naensmias 3Ty CTO-
pony B oTHomienuun 3:4. Otpe3ok DE me-
pecekaet auaroHaib AC B Touke F. Kakyro
yacTh IUIOIIaau napamienorpamma ABCD
COCTaBJISIET IUIOIIA/Ib TPEyroybHUKa AFD?

7 7
Omeem: — wiIn —2 Vkazanue. Cm. «lo-

cobuey, npumep 10.

80. /lan napamnenorpamm ABCD. Touka
M nexutr Ha guaroHanu BD v AenuT ee B
oTHomeHun 2:3. Haiigute momans ma-
pamtenorpamma ABCD, ecnu 1uiomanas ve-
ThIpexyrojasHuka ABCM pasna 60.
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Omeem: 150 unu 100. Vraszanue. 1-u cayuaii:
BM 2 2

nyctb —— =— (puc. 35a), torna BM =—BD
e — =3 (P ), TOrx s

2 1
1S 5y zgSABD zgSABCD (Tpeyronbauku ABM

1 ABD uMeroT 00IIyIO BBICOTY).

B C B C
Pl ) o]
A D A D
o

a
Puc. 35
2 1
AHanoruuso S, = ESBCD = gSABCD .
2
Torza SABCM =St SBCM = gSABCD .

Orcronma S ;. =§-SABCM =150.

BM 3
2-u cayyaii, korma —— =— (puc. 35 ac-
y D 2(p 0) p
CMOTPHUTE CAMOCTOSTEIIBHO.

81. B mapamnenorpamme ABCD onuH u3
yrioB paBeH 45°. Touku E u F sBasiorcs
cepelMHaMH CMEXHBIX CTOpPOH, 00pa3yro-
LIUX OCTpHhIi yroJii. [lnomane TpeyronpHuka,
OTCEKaeMoro mnpsMon EF oT mnapaiieno-
rpamMmma ABCD, paBHa S. HaiinuTe niomaapb
TPEYroJibHUKA, BEPIIMHAMU KOTOPOIO CIIy-
at Touku £, Fu C.

Omeem: S umn 3S. Vrkazanue. Cm. «Iloco-
oue», pUcyHok 47.

82. B tpeyronbauke ABC yepe3 TOUKY
M, nexamryto Ha cropone BC, mpoBeicHBI
npsiMble, napasuieabHble cropoHam AC u AB.
[Tnomans obpazoBaBUIErocs MpPU TOM Ma-

5
pajuieiaorpaMmma COCTaBIISICT ﬁ mIomaan

Tpeyronbauka ABC. Haiigute, B KakoMm OT-
HomeHuu Touka M nenut cropony BC.

Omeem: 1:5 wmn 5:1. Pewenue. Ilyctb
BM BM  k M 1
- -

——=k, Torma =
BC k+1

MC BC k+1
(puc. 36). O603HAYNM TUIOIIAAb TPEYTOJIBHUKA
ABC uyepe3 S. Torma st HOJOOHBIX TPEYTOJib-
HukoB KBM u ABC momydaeM paBEHCTBO

K 2
SBKMZKEJ N

23.05.2013. http://www.alexlarin.net/

AHaNOTHYHO ISl OJOOHBIX TPEYTrOJHLHUKOB

1 2
LMC u ABC mnonyuaem S, = i1 -S

[Inomane mapamienorpamma AKML  paBHa

2
1- k == ! > -S wm z—k-S
(k+1)" (k+1) k- +2k+1

CormacHo  yCIOBHIO

3aJ1a4n COCTaBUM B
ypaBHEHHUE N M
2k B i
K> +2k+1 18
Orcroga HaxXOINM
A D C

1
kzg NJIn k=5 Puc. 36

83. Touku P, R u Q nexar Ha CTOpOHax
cootBercTBeHHO EF, FG u EG TpeyroyibHU-
ka EFG, npuuem EPRQ — napajuienorpamm,

8
miIomajab KOTOpOro COCTaBJIsACT 2—5 IIoma-

v TpeyroyibHuka EFG. Haitnure quarosans
PQ napamienorpamma, €ciid U3BECTHO, YTO
EF=15EG=10u £FEG = 60°.

Omeem: 7 unun 2\/5 . Yrazanue. Cm. «Ilo-
cobuey, npumep 28.

84. (EI'D, 2011). Touku 4, B u C nexat
Ha CTOPOHAaX COOTBETCTBeHHO KL, LM wn
KM tpeyronsuuka KLM, npuuem KABC —
napajuiesiorpamm, IUIOIIAAb KOTOPOTO CO-

4
CTaBJISICT 5 IIomany TpeyroiabHuka KLM.

Haiinure nmuaronans AC mapamienorpaMmma,
eciii m3BecTHO, uTto KL =8, KM =12 n

cos ZLKM = l

12
Omeem: 8 Win 2\/3 . Yrxazanue. Cm. tipensi-
IYIIYIO 3a/1a4y.

85. B Ttpeyronbank ABC co cTopoHamMu
AB=18 m BC=12 Bnucan mnapamiemno-
rpamm BKLM, npuuem touku K, L, M nexar
Ha ctopoHax AB, AC u BC cOOTBETCTBEHHO.
N3BecTHO, uTO MUIOMIAAb MapajuieorpaMma

4
COCTAaABJISICT 5 miomaan TpEyroJbHUKa

ABC. Haiimute CTOpOHBI MapajuiesiorpaMma.

Omeem: 6 u 8 unn 4 u 12. Vrazanue. Cm.
«[Tocobue», mpumep 28. AHaJOTHYHO MPHUBE-
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JICHHOMY TaM PELICHHIO 0003HAYUTh 74 =k u

2

nony4uTh ypapaenne k- —k+-=0.

86. /lan mapaenorpaMM CO CTOpOHaAMHU
1 u 2 u octpeiM yriom 60°. Ha nByx ero
IIPOTUBOIMOJIOKHBIX CTOPOHAX KaK Ha OCHO-
BAaHUAX IIOCTPOEHBI BHE NapajuiejorpamMma
PaBHOOEIPEHHBIE TPEYrOJbHUKU C YIJIaMH
120° mpu BepminHax. Haiinure paccrosinue
MEX]ly ’TUMHU BEPIIMHAMHU.

F
60°
B 2 |k C
H,
1 h
60"_| H,
A H - D
60°
O
E H,
Puc. 37a

1 1
Omeem: ?3 WIH ?9 Ykaszanue. Cum. puc.

37a (EF=\EH}+FH} , tne EH,=AH,

FH, = EH, + BH + FH,) u 376.

B 2 C
E
R 1 H, Oo’\o
S/H, h F
60° |
A
H P D
H,
Puc. 376
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Pom6

87. U3 BepumuHbl Tynmoro yria pomOa
IMPOBCACHBI ABC BBICOTHI. Paccrosanne Mmex-
Ay UX KOHIaMHW paBHO IMOJIOBHHC JUAaroHaJin
pomba. Haitmure yrier pomo0a.

B

M/‘/\N
Pt /T,

N\

Puc. 38a

Omeem: 60°; 120° uma 30°; 150°.
Ykaszanue. Ecmu 2MN = AC (puc. 38a), 10O
MN — cpemusst nmuausi TpeyroabHuka ABC .

Torma AM =%.

Puc. 386

Eciu 2MN = BD (puc. 386), To U3 momodus
TpeyronbHukoB MND u ABD  cnenyer

MD:Q
2

88. Jlan poM6 co cTopoHOH, paBHOM 1, u
T
OCTpPBIM YIJIOM IIpU BEPIIUHE, PaBHBIM g

Touka K nexut Ha ctopoHe BC, mpuuem
BK = KC . Haligute pacctositHue OT Bep-
UHBIL B 10 npsmoi AK.

1 1

Omeem: ———— W ————.
25+ 243 2J5-243

Ykazanue. 1-ii cayuaii. Ilyctb LAzg (puc.

39a), 4B :5?75‘ Otpesoxk BE (BE 1 AK) —

1

UCKOMBIH. S px =§AB~BK~sinAB= . 3

o | —

TeOopeMbl KOCUHYCOB JUIsI TpeyronbHuka ABK :
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AK =JAB* + BK® =2 4B - BK -cos /B =

V5+243 s - Sasx _ 1

Py = .

2 AK 254243
B
E
A C
B__K C
A D D
a 7]
Puc. 39

2-t1 cnyuau. Iyers ZB =g (puc. 396). Torma

1 _
SABK=§, AK = 572 BE:—SABK—

AK

9

;

1

o052

89. B pombe ABCD co cTopoHOM a U yr-
moMm 60° mposenenbl BIcOTBl CM u DK .
Haiinure ummny otpeska MK .

a7

a
Omeem: E WM a, Wk . Ykazanue.

Cwm. «Pemieonuk», ['maBa 2, 3agada 15.

90. PoM0 BrMcaH B MPsIMOYTOJIbHBIN Tpe-
YTOJIbHUK C KaTteTaMu 9 u 12 Tak, 4ro ojaHa
U3 €ro BEPIIMH COBIMAJACT C BEPIIMHON OCT-
poro yriia TpeyrojbHUKa, a TpU JIpyrue je-
’KaT Ha CTOPOHAX TpeyrojpHuka. Haiinnre
JI01IA b poMoa.

Omeem: — wimm — . Yrkazanue. CMm. «Pe-
16 9

mednuky, ['masa 3, 3agaya 1.

91. (®UIIN, 2013). [IBe CTOpPOHBI Tpe-
yrojapHHKa paBHbl 8 u 10, xocuHyc yria

MEXKJy HUMH DPaBEH % B TpeyrosbauK

BIIMCAaH pOMO, UMEIOIIUNA C TPEYroabHUKOM
oOuuii yros (BepmuHa pomba, MPOTUBOIO-
JIO’)KHAsh BEpUIMHA 3TOTO yIjia, JIEeXKHUT Ha
TpeTheil cTopoHe TpeyroyibHuKa). Halimure
CTOpOHY pomOa.

23.05.2013. http://www.alexlarin.net/

10
Omeem: 5 nin E Vkazanue. 1lokazats, 4T0

JaHHBIA TPEYrOJILHUK PaBHOOEIPEHHBIN, U pac-
CMOTpPETh J[Ba CIly4asi, KOraa poM0O U TpEyroiib-
HUK UMEIOT 00mmui yron (puc. 40a, 6).

B B

Puc. 40

92. JIBa pomba ABCD u AMHK, umero-
e oOIIyr0 BepIIMHY A, pacHoJOKEHBI
TaK, 4TO CTOPOHBI AB 1 AM 00pa3yroT yrou
B 30°. M3BecTHO, 4TO YIJIBI IIPpU BepIInHE 4
06oux pomMOOB paBHa 60°, TUIONIAAb TEpe-

ce4YeHHs: pPOMOOB paBHA 53 , & TUIOIIAAb UX

0o0beIMHEHUS paBHA 233 . Haiture mo-
maab Kaxjaoro u3 poMOoB.

Omsem: S ., =16\3, S =123 mm
S i5ep 212\/§a S 216\/5-

Pewenue. HWccrnenoBanue ycioBus 3aJayu
MMOKA3BIBAET, YTO Pa3MelleHHe pOMOOB 3aBHCHT
oT mojoxeHus Touku H Ha nyde AB. O6o3Ha-
9iM CTOPOHBI poMO0B ABCD n AMHK 4epe3 a
u b COOTBETCTBEHHO.

B C
'H
M
K
A D
Puc. 41a

1-ti cnyuan: mycts AH < AB (puc. 41a). Tak

a2\/§ _b2\/§

Kak S S ok = 5 npUyYeM

ABCD —

nepecedeHrne poMOOB ecTh TpeyroabHuK AHK, a
o0berHeHe poMOOB coCTOUT U3 pomba ABCD
u TpeyroiabHuka AMH, TO moiydyaeM cuUCTEMY
YpaBHEHU M
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+

2 2
a3 bf=23ﬁ,

Orcroma uMeeM a =6, b = 2-/5 .

N3 tpeyronpauka AHK, NCHons3ysi TEOpEMY
KOCHUHYCOB, HaxoguM AH =2\/E . Uto npotu-
BOPEYUT YCIIOBUIO, TaK Kak AH > AB .

2-ti cayyai: nycte AB< AH <3A4B (puc.
416). Torma mepecedyeHre POMOOB €CTh UYEThI-
pexyronbHuk ABEK, 00beIUHEHUE COCTOMT M3
pomba ABCD w nByx TpeyronbHukoB AMH wu
BHE.

H
M B |E C
K
A D
Puc. 416

U3 tpeyronsanka AMH 10 Teopeme KOCHHY-
COB HaxooguM AH =b\/§, a BH =b\/§—a .
Tak xax Z/BEH =90°, ZEBH =60°, To

(3b—a)*\3 g b3
8 b b

AHK
4

SBHE =

S 55k =Sk — Su -

CocraBinsieM cucTeMy ypaBHEHHI:

b3 + a3 + (J3b=ay V3 =233,

4 2 8
b3 (3b-a)3 53
4 8 '

I a= 4\/5
oJy4aemM WIIH
H b=26

a=2\/g
b=42

K  BYer paccMarpuBaeMomy
ciyyato AB < AH (mpo-

C
’ Bepbre!). [lpu srtom rto-

4 D maan poMOOB MPUHUMAOT

, UTO COOTBETCT-

OJHO W3 3HAYESHUH 12\/§

Puc. 416
UIIN 16\/5.

23.05.2013. http://www.alexlarin.net/

3-1i cayuau: mycte AH >3AB (puc. 416). B
3TOM cllydae TepecedeHue poMOOB ecTh Tpe-
yronbHUK ABC, a 00beIuHEHHWE COCTOUT U3
pomba AMHK w tpeyroneuuka ACD. Tlomydaem
CUCTEMY YpaBHEHUI

2 2
b \/37+a \/§=23\/§,
2 4

2

aﬁ:sx/i.

4

Orcioma uMeeM a=2+/5,h=6. Ho Torma
AH <3A4B.

IIpsimoyroJibHUK

93. B npsmoyronsnuke ABCD AB=35,
BC=4. Touka E Ha npsimoii AB BblIOpaHa
Tak, uto L AED = /ZDEC . Haiinute AE.

Omegem: 2 niu 8. Yrazanue. Cm. «ITocobuey,
mpumep 11.

94. B paBHOOeApEHHBIH MPAMOYTOIbHBIN
TPEYroJbHUK BIHCAaH HPSIMOYTOJIbHUK TakK,
YTO JIB€ €r0 BEPILIMHBI HaXOAATCA HA THUIIO-
TEHy3€, a JIBe JApyrue — Ha karerax. Uemy
PaBHBI CTOPOHBI MPSMOYTOJIbHUKA, €CIU U3-
BECTHO, YTO OHHM OTHOCSTCS Kak 5:2, a TUIIO-
TEHy3a TpeyroybHUKa paBHa 457

Omeem: 10; 25 nin 7,5; 18,75.

Ykazanue. Paccmorpers 1Ba citydast:

1) Ha rHUMoTeHy3e JNEeKUT OOMbIIasi CTOPOHA
MIPSIMOYTOJIbHUKA,

2) Ha TUMNOTEHY3€ JIOKUT MEHBIIasi CTOPOHA
MIPSIMOYT OJIbHHUKA.

9S. B paBHOCTOpPOHHUI TPEYrOJbHUK
ABC Bnucan npsmoyronbHUk PQORS Tak,
YTO OCHOBAHUE MPSAMOYTOJbHUKA RS JIEXUT
Ha ctopoHe BC, a Bepuinnbsl P u O — Ha cTo-
ponax AB u AC cooTBeTcTBeHHO. B Kakom
OTHOIIEHUH TOoYka () NOJKHA JAETUTh CTO-
pony AC, 4TOOBI MIOLAAb IPSIMOYTOJIbHUKA

45
PQORS cocraBnsina 93 IJIOMIAU TPEYTOJIb-
Huka ABC?
A0 5 o 422

Omeem: —= = h10%¢
oc 9 ocC
Paccmotpers momobue TpeyronbHUKOB PAQ
BAC.

96. B tpeyronbuuke ABC AB=BC =13,
AC=10. B TpeyronbHHK BIHCaH MPSMO-
YrOJIBHUK TaK, YTO JIBE €r0 BEPIIMHBI JISKAT

. VYxazanue.
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Ha ctopone AC, a 1Be Ipyrue — Ha CTOPOHAX
AB w BC. W3BecTtHO, 4YTO OJHA CTOpPOHA
MPsIMOYTOJIbHUKA BJIBO€ OOJbIIE APYroil.
Haitaure quaronans npsMOyroJibHUKA.

1545 605

Omeem: —— wnun —— . Ykazanue. Pac-
4 17

CMOTpETh Moi00HbIe TpeyroabHuku BFE u BCA

(puc. 42) CIIOMIB3 N IOEF BK
HC. , 1 UCITOJIB3Y: II T1 u —_— =,
p ys1 IIPOTIOPI] ~C_ 3D
x 12-2x
COCTAaBUTH ypaBHeHHe — =
1 12
B B
E /K| \F
E K \F

A GDH C AG D HC
a o
Puc. 42
Bo BrOopom ciydae COCTaBUTh YpaBHEHHUE
2x 12-x
0 12

97. OcHoBaHHE pPaBHOOEIPEHHOIO Tpe-
YrOJbHUKA DPAaBHO 56, KOCHHYC yria IpH

4
BEpPLIMHE PAaBEH 3 JIBe BEepUIMHBI MPSMO-

YTOJIbHHUKA JIEKAT Ha OCHOBAHUHU TPEYrOJib-
HUKa, a JIBe Ipyrue — Ha OOKOBBIX CTOPOHAX.
Haitgure miomans TpeyrojibHUKa, €CIIA U3-
BECTHO, 4YTO OJHA W3 €ro CTOpPOH BJIBOE
OoJIbIIIe APYTOM.

Omeem: 882 wmm 1152. Vkazanue. Cm. ym-
paxuenue 96.

98. B npsmoyrosnbauke ABCD co cropo-
Hamu AB = 4 u BC = 10 Ha cropone 4D
pacnojyiokensl Touku M u N Takum oOpa-
30M, uTo DM = 4, ipu 3TOM P — TOUKa mepe-
ceueHus npsameix BN u CM. Ilnomans tpe-
yroaeHuka MNP pasna 1. Haiinure mmny
OTpe3Ka, COeANHAONIEro TOUKu M u N.

Omeem: 2 wmm 2,5. Vkazanue. 1-ii cayuaii:
IIyCTb TOYKa P pacriojiok€Ha BHYTpPU MIpPsAMO-
yronsauka ABCD (puc. 43a). Ilycts BeIcOTA PE
tpeyronbauka MNP paBHa X, a MN =y . Pac-

cMOTpHUM 1oobue TpeyronsaiukoB MNP u CBP,

23.05.2013. http://www.alexlarin.net/

PE_MN
PF  BC

n COCTaBUM OTHOIICHHC NI

X Y
=-~--. Bropoe ypaBHEHHE MOJy4yaeM, HC-
4—x 10

X0l U3 TUIOIAAN TpeyronbHuka MNP: xy =2.

Perast cucremy ypaBHenwii, Haxonum X =0,8 u
y=2,5.

B F C
B

A ME N D
Puc. 43a

2-1i cayyau (Touka P pacmonokeHa BHE Mps-
MoyroibHuKa ABCD) paccMOTpUTE CaMOCTOS-
TeNbHO (puc. 430).

Puc. 436

Keaapar

99. Touka K nemut nuaronanb AC xBan-
pata ABCD B otHowmeHuu 1:3. [Ipsmbie BK
u CD mepecekatorcst B Touke P. Haiigure
wiouaap TpeyrojisHuka KPC, ecinu cTOpoHa
KBaJpara paBHa 4.

2
Omeem: 3 nm 18. Vkazanue. CMm. puc. 44a, 6.

B C B
K P
K
A D A D
P
a o
Puc. 44
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100. (MHUOO, 2010). IIpsmas, mpose-
JICHHAsl 4epe3 CepeuHy CTOPOHBI AB KBaj-
pata ABCD, niepecekaet nipsimpie CD u AD B
Toukax M u T COOTBETCTBEHHO M 00pasyer ¢
psAIMOM AB yroJ, TaHT€HC KOTOPOrO pPaBeH
4. Haitnure mnomans TpeyroibHuka BMT,
eciu ctopoHa kBanpata ABCD paBHa 8.

Omeem: 16 i 48. Vkazanue. CMm. «Perie0-
HHK», | 1aBa 2, 3aaqa 3.

101. Yepes Bepmuny C kBagpata ABCD
IIPOBEJICHA IpsAMasi, NEpeceKaromas auaro-
Hanb BD B Touke K, a CepelMHHBIN MEPIICH-
JUKYISIp K cTopoHe AB — B Touke M. Haii-
mute Z/DCK , ecin LAKB = /ZAMB .

Omeem: 15° wm arctg\ﬁ . Yxazanue. 1-ii
cayyaii. Ilycth Touka M JIEKUT MEXIY TOYKaMU
K u C (puc. 45). Toukn 4, B, K n M nexar Ha
OJHOW OKpPY)KHOCTU. B cuily cUMMeTpuu KBaj-
pata OTHOCUTENBHO JMaroHamu BD umMeeM
ZAKB = /BKC. Brnucanubie yribl, OMHpaio-
pecs Ha OfHYy U Tyxe nyry, £BKM = ZBAM .
Tak xkak AM = BM , To TpeyronsHuk ABM paB-
HocTopoHHHH. Yron BKC — BHEIIHUN YTOM IS
tpeyronbauka DCK . [Tomydaem

/ZDCK = Z/BKC — ZKDC = 60° —-45°=15°.

K
D C

Puc. 45

2-u cayyau. Ilycte Touka K JEKAT MEXIY
toukamu M u C (puc. 46). Ilycte LAKB =0 u
CTOpOHA KBajpaTa paBHa 2a. Torma HMCKOMBII

T
yron £DCK =0L—Z. Jlst BBITIOJIHEHHUS YCII0-
BHS 3a/1a4i HEOOXOIMMO BBIMOIHEHNUE YCAOBHUS

M
ZLBM =2 -2 Tak xax tgZLBM ==
2 2 LB

NM — NL
=————, TO COCTaBUM YypaBHEHUE
LB
2a-tg(oc—j—2a
(2 2} a

23.05.2013. http://www.alexlarin.net/

Orcrona tg[oc - %} -2= —tg% WU TIOCTIE

tgo—1
peodpa3oBaHuit AL —tgg. Hcnoms-
tga +1 2
sina o l-cosa
3yst GOpMyIBI tga = g—=—"7-—
cosa 2 sino

IMOJIy4YUM YPaBHCHHC
4sinacoso —(coso+sina) +1=0,

KOTOpPOE 3aMEHOH ¢ =COoSO +Sino CBOAHUTCS K
2
ypaBHeHuto 2t° —t—1=0.

C B
K

a

o m

T M
a
2a
D A
Puc. 46

102. Jlan xBagpatr ABCD. B miockoctu
KBajJ[pata B3siTa TOYka M, Takas, 4YTO
BM =CM w ZAMB=75°. Halinure Beu-
yuHy yria BMC.

Omeem: 60° umm 150°. Vkazanue. Ilyctob
CTOpOHa KBajapaTa paBHa 2a (puc. 47). Tak kak
BM =CM , To EF — cepeauHHBII MepreHIu-
kymip k BC. Ilycte ZMAF =a., Torma
/ZMBE =75°-a, ZAMB=30°+2a. U3 pa-
BeHCcTBa EM + MF = EF 1onydaeM ypaBHEHHE
atg(75°—a)+atga=2a. Otcroma ciemyer

tg> o —2tg oL + (wJ =
tg 75°
YauTeIBas, 4To 2 a E c
tg75° =
= tg(30° +45°) = M
B \/g +1 2a
= A
nomydaem tgo =3 75N M
WIN tgoc=2—\/§. A a D
Orcrona o =60° Puc. 47

i o =15°.

103. Bce BepummHbI KBajJpara Jie)xaT Ha
CTOpPOHaX PaBHOOEIPEHHOIO TPEYroJbHHUKA
ABC, ocnoBanue AC kotoporo paBHo 12, a
6okoBas cropoHa AB pasna 10. Haiinure
CTOPOHY KBajpara.
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24 4
Omeem: ? 7007 4—90 Yxazanue. Paccmort-

perh momodre TPEYrOJBLHHKOB B JBYX CIydasx
(puc. 48a,0).

B B

F
D E
D
G

A F G C 4 E C

a 0
Puc. 48

104. /IBe cTOpoHBI TpEyroJibHUKA PaBHbI
10 u 13, KocuHyC yria MeXJIy HUMH paBeH

5 .
3 Haiimure cropoHy KBajgpara, BCe Bep-

IIMHBI KOTOPOTO PACIOJIOKEHbI Ha CTOPOHAX
TPEYroJbHUKA.

1560
Omeem: — wunn
11 189

paxuenue 103.

. Vxaszanue. Cm. yt-

105. B TpeyronpHuUK ¢ OCHOBaHUEM, PaB-
HBIM ¢, BIIMCAaH KBaJpaT, OJHA W3 CTOPOH
KOTOPOTO JISKUT Ha OCHOBAHWUHU TPEYrOJib-

1
Huka. [lnomanps KBagpara COCTaBIISAET 5

9acTh IUIOMIAIN TpeyrojapHuKa. Onpenennure
CTOPOHY KBajpara.

3+4/6

6
— \KBaz[paT CO CTOpPOHOM X, BIIMCAHHBIA B JIaH-
Helid TpeyronbHuk ABC ¢ Beicotoi BK =1,
AC =a (puc. 49). U3 nomno-

Omeem: a . Vkasanue. Ilycte MEDL

B Oust TpeyronbHUKOB AEM u
ABK nmeeMm ﬂzﬁ U3 mo-
a
h NOOHS TPEYroJIbHUKOB EBD u
E D ABC umeem @zﬁ. Ortcro-
- a
K Jla I10Iy4aeM
AM@LC  h x AE EB_|
Pric. 49 a a AB AB

T.e. xa+xh=ah. Ilo ycno-

Bui0 ah =12x*. Iomy4aem cHCTeMy ypaBHEHHiA
ah=12x%,
a+h=12x.

3+6

Orcrona h=(5i2\/g)a, x= p

a .

23.05.2013. http://www.alexlarin.net/

106. Ha cropone BC xBaapara ABCD no-
CTPOEH PaBHOCTOPOHHUU TpeyroiasrHuk BCP.
Haiitn BbICOTY TpeyronsHuka APD, mpose-
JICHHYIO U3 BEPILUHBI A, €CIIU U3BECTHO, YTO
CTOpPOHA KBaJpaTa paBHa 2.

J6 -2 J6 +42
m: T 703071 T C

Omee M. 3aja-

ya 2, «Pemebnuky, I'masa 3.

107. Ha cropone CD xBagpata ABCD
IIOCTPOEH PABHOCTOPOHHUN TPEYrOJbHUK
CPD. Haiigure BbICOTY TpeyrojbHuka ABP,
[IPOBEJIEHHYIO U3 BEPIIMHBI A, €CIIU U3BECT-
HO, 4TO CTOpOHA paBHa 4.

Omeem: \/g —\/5 703071 \/g + \/E . CM. 3amaua
2, «Pemmebnuk», ['nasa 3.

108. Ha cropone CD xBangpata ABCD
IIOCTPOEH PaBHOOEIPEHHBIH MPSAMOYTOJIb-
HbI TpeyroiabHuk CPD c runotenysoit CD.
Haiimure BbICOTY TpeyronbHHuKa ABP, npo-
BEJICHHYIO W3 BEPILIMHBI A, €CIIU U3BECTHO,
YTO CTOpPOHA KBajpara paBHa 1.

2
Omeem: > WITH i Ykazanue. 1-u cny-

Jio

yqu: TOYKH P 1 A 7exar mo oAHy CTOPOHY OT
npsmoit CD (puc. 50a).

2-1i cayyaui: Toukun P M A nexar 1mo pasHble
cToponsl ot npsmoit CD (puc. 500).

P

A B 4 B

Puc. 50

109. (MUOT, 2000). /[IBa kBazgpara
ABCD u AMHK, pacrnoio)XeHbl Tak, 4YTO
cTopoHbl AB u AM o6pasyroT yroa B 45°.
N3BectHO, dYTO TIOMIAABR TEpeceYCHUs
KBaJIpaToB paBHa 8,5, a miowmaab ux o0be-
nuHeHus paBHa 34,5. Haitnure momans
Ka)XJIOTO U3 KBAJIpaToOB.

Omeem: S ,;3cp=25; Smx =18 wm

Ssep=18; S umx =25. Vkazanue. V3 Tpex
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MIPUBENEHHBIX CUTyallud Ha pHuc. 51 BO3MOXKHA
TOJIBKO COOTBETCTBYIOLIAS ITOJIOKEHHUIO KBaJpa-
Ta AMHK. [lanee BBIYHCIWTH IUIOMAIN Tpe-
yronbHUKOB AEF n AFM.

H,

H

RF C/ M,

K M
K] Ml

K> H,

A D
Puc. 51

Tpaneuus
Jluneiinvie u y2nogvie r1emeHm bl
mpaneyuu

110. OcHoBaHus Tpanenuu paBHbl a U b.
Haiimure nHy oTpeska, BBICEKaeMOIo JIha-
T'OHAJIIMHU Ha CpeI[Heﬁ JIMHUH.

1
Omeem: §|a—b|. Vkazanue. Paccmotperh

IBa ciydasi, korma a>b wnmm a <b. Otpe3kn
MP u QN — cpenHue TMHUU B TPEYTOJIbHUKAX

ABC u BCD (puc. 52).

B C
M N
P 0
A L
Puc. 52

111. bokoBeie ctoponsl AB u CD Tpane-
uun ABCD paBubl 12 1 16 COOTBETCTBEHHO.
OTpe30K, COETUHSIOUIUI CepeluHbl AUaro-
Hajel, paBeH 6. CpemHsisi JIUHHS Tpanenuu
paBHa 9. IIpsambie AB u CD nepecekaroTcs B
touke M. Haiinure nnuny menmansl MK B
TpeyroiapHuke BMC.

Va1 541
2

Omeem: T 1501051

. Yxazanue. Pac-

CMOTpETh JBa CiIy4asi, CBS3aHHBIX C Mepeodo-
3HAYCHHUEM BEpIIHH Tparenuu (puc. 53).

23.05.2013. http://www.alexlarin.net/

M M
B C A D
K
A D B K C
a 0
Puc. 53

112. Bebruucnute nepuMmMeTp Tpaneluy,
O0KOBbIE CTOPOHBI KOTOpoit 40 u 25, BbICOTa
24, a oHO U3 ocHOBaHMi paBHO 10.

Omeem: 110 unu 124. Vrazanus. Cm. «Ilo-
cobuey», pucyHok 34.

113. bokoBasi cTtopoHa HepaBHOOEApEH-
HOHM Tpameuuu paBHa 12 u oOpasyer c ee
ocHoBaHueM yros 60°. OcHOBaHus Tpare-
uuu paBHbl 16 u 40. Haiinure mmmHy oTpes-
Ka, COEJUHSAIONIErO CEpPEeINHbI OCHOBAHHUM.

Omeem: 12 wim 12\/5. Ykazanue. Ilycts
Touku E u F — cepeanHbl OCHOBaHM Tparme-
uuu (puc. 54a, 6), CG||EF, CG=EF . Ilpu-

MEHHUTh TEOpeMy KOCHHYCOB g yrina D B Tpe-
yronsauke GCD .

B Es C

[/

A F&8G12 D

Puc. 54a

B Eg C

i 12

A F8G 12 D

Puc. 546

114. Jlana tpanenus ABCD ¢ G0KOBBIMU
croponamu AB =27, CD=28 wu ocHoBa-

HHEM BC=5. H3BecrHO, qTO

2
cosZBCD = - Haiinnre nuaronans AC.

Omeem: 28 unmn 2~/181.
50
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B s C

27 28

m| u| B)
A H, A/H E L

Puc. 55

Vkazanue. 3aMEeTHTb, 4TO

2
cos ZCDA = cos(n— £BCD) = - (puc. 55). la-

nee MpuMeHnTh Teopemy [udaropa.

115. B tpaneunun ABCD ocnoBanune BC
paBHO 10, 6okoBbie cTopoHbl AB U CD pas-
HEl 15 n 13 coorBercTBenHo. Haligure mm-
HY OCHOBaHUs AD, eciu U3BECTHO, YTO CH-

12
Hyc yria BCD pasen TS

Omeem: 6 unu 14, nim 24. Vkazanue. Pac-
CMOTpETh TpH ciay4ast (puc. 56a u 560).

B 10 C
o
15 13 13
[ 1 [ 1
A H D K LC
Puc. 56a
H A K [
| ] L]
15 13
o
10
B C
Puc. 566

116. (MI'Y, 1995; EI'D 2011). B tpaneuun
KLMN w3BecTHBI OOKOBbIE CTOpPOHBI KL =
=36, MN =34, Bepxuee ocHoBanue LM =10

1 o
U cos(LKLM) = -3 Haiiqure muaronans LN.

23.05.2013. http://www.alexlarin.net/

Omeem: 36 nin 8@ . Yxazanue. 3amerntn,
1
yt0 c0S LLKN =cos(m—ZLKLM) = 3 (puc. 57).

[lanee HECKOIBKO pa3 MpUMEHUTH TeopeMy IIu-
¢aropa.

L 10 M
34/ | |34
36
h h
10 n |
K E H, NiH, N
Puc. 57

117. B paBHOOeIpeHHON Tparmenuu
ABCD (AD || BC) pacCTOSIHUE OT BEPIIUHBI

A no npsmoit CD paBHO mjinHE OOKOBOM
cTopoHbl. Halinure yribel Tpamenuu, eciu
AD:BC=5.

1
Omeem: arccosi' 180°—arccosﬁ 1503051

Nk

2 2

arccos—=; 180°—arccos—= . Vkaszanue. I1ycTb
V5 V5

K — ocHOBaHUWE TIEpIIECHIUKYJISIpa, OMYIIEHHOTO

Ha CD u3 Bepumnsl A, CH — BbICOTa Tpamenuu

(puc. 58). Hcmons3oBaTh MOA00KME TPEYTONbHHM-

koB CHD u AKD.

B__ X C
Y
K
Y
L
A
Sx L
Puc. 58

Pewenue.  Ilyctb BC=x, AD=5x,
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U3 nonobust Tpeyronsaukos CHD u AKD cne-

CH _CD WV -4y

IyeT, 9T0 —— = WITH
Y AK  AD y Sx

|

=
=
=

2
X y x 1
-4/ —| ==—. Orcrona —=—= W
{yj >x vy 5
X _ 1
y 2J5°
2
Ecmn y=\/§x, TO cosLCDA:Q:_’
cD 5
1
CCJIN K€ y:2\/§X,T0 cosLCDA:Q:__
cD 5

Inowaob mpaneyuu

118. U3BecTHO, 4YTO BBICOTA TpAIECIHH
paBHa 15, a nuaroHany Tpanenuyd paBHbI 17
u 113. YUemy paBHa ee uiomaab?

Omeem: 900 nmu 780. Vxazanue. Bocmoib-
30BaThCsl TE€M, 4YTO IuTomanb Tpanenuun ABCD
paBHa IUIOLIALM TpEeyroibHuKa EBD, rae
BE || AC 1o nocrpoenuto (puc. 59). Ipu peme-
HHUU PAacCMOTPETh JBa BO3MOXKHBIX ITOJIOXKCHUS
mraronanu AC.

B C
17 17 17
15 113
nl ]
E HA Aq L
Puc. 59

119. Jlmaronans paBHOOEIPEHHOUN Tpa-
Menuy paBHa 5, a Tuiomanas pasHa 12. Haii-
JTUTE BBICOTY TPATICIINH.

Omeem: 3 wnu 4. Vxazanue. Ilycts h— BbI-
coTa Tpamenuy, m— €€ CpegHssd JHMHHUS,

S=12—- mwiomams. Torma m=+5-h",
S=mh=12.

120. B rtpanmeumn ABCD ocHOBaHUE
BC=10, a 6oxoBeie cropousl AB=30 u
CD =25 nuaroHanu NepecekarTcs B TOYKE
O. BoicoTta Tpanenuu paBHa 24. Haiinute
mIomae TpeyroyipHuka AOB.

280 2520

Omeem: T WIn

. Vkazanue. 1lyctb
BC S; S

2
— =k, Torma 2% =k’* u 2% =k . Paccmot-
AD DOA SAOB

23.05.2013. http://www.alexlarin.net/

perb nBa cinydas (tpaneuus ABCD n ABCD,
puc. 60).

B 10 C
30 (0, 25
25
] ]
A E D, F D
Puc. 60

121. [Jluaronamu tpaneuuun AC u BD
tpaneuun ABCD nepecekarorcs B Touke E.
Haitgure mnomanps Tpanemuu, €ciM IUIo-
maae TpeyroyibHuka AED paBHa 16, a Touka
E nenut oaHy W3 nuaroHanei B OTHOLLIEHUU
1:4.

Omeem: 25 wmu 100, mm 400. Vkazanue.
CwM. «Ilocobuey, mpumep 19.

122. Tlnomans Tpaneuun ABCD paBHa
72, a OJHO W3 OCHOBAHWM Tpameuuu BIBOE
Oospiie apyroro. JlnaroHaan mepeceKaroTCst
B Touke O; OTPE3KH, COSAUHSIONINE CEPEIU-
Hy P ocHoBanus AD c BepmuHamu B u C,
MEPECEKAIOTCS C AUAroHaIsIMH Tpaneuud B
ToukaXx M m N coorBercTBeHHO. Haiigure
TJI0IA b YeThIpexyropbHuka OMPN.

Omeem: 8 umu 3,2. Vrkazanue. Cm. «Iloco-
oue», npumep 20.

123. Tlnomans Tpaneuun ABCD paBHa
240. Huaronanu mnepecekarorcs B Touke O,
OTpE3KH, COCNUHSIOMMNE cepenuHy P ocHo-
BaHusa AD c BepummHamu B u C, nepeceka-
IOTCS C TMarOHaJISIMH TPallellny B TOYKax M
n N. Haiinure nmnomaap 4eTbIpEXYroJIbHUKA
OMPN, ecnu 0JTHO U3 OCHOBAaHUM Tparerun
empoe OOJIBIIIE TPYTOTO.

4
Omeem: 27 nnun 75 Vrazanue. Cm. «Iloco-

oue», npumep 20.

124. Tlnomans tpanenuu ABCD paBHa
810. Jlnaronanu nepecekatorcsi B Touke O.
OTtpe3ku, coenuHsoIMe cepeauny P oCHO-
BaHus AD c BepummHamu B u C, nepeceka-
I0TCS C AMAroOHAISIMU Tpanenuuu B Toukax M
n N. Haiigure nomane TpeyroJbHUKA
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MON, ecnu 0HO M3 OCHOBaHUM Tparenuu
BJIBO€ OOJIBIIIE IPYTOTO.

45 72
Omeem: > WU 5 Ykazanusa. 1-i cayuaii:

nycte AD=2BC (puc. 6la). Yerbipexyroib-
uuku ABCP u BCDP - mnapaienorpaMmmel,
CM wn BN- wmemuansl Tpeyronbauka BPC .

I[Mycte h— BbicoTa Tpamenuun, BC=a,
2
AD=2a, OM =x. Torma 2= ahz%ahz

=810, ah=540,a OC =2x, tak kak O — TO4-
Ka TiepeceueHus MeauaH TpeyronpHuka BPC,

MIO3TOMY AM =MC =3x,
OA=AM + OM =4x, % = l . AHanoruuso,
04 4
1
ON =—. 3Hauut, TpeyronpHuku MON wu
OD 4

1
AOD nono6HbI ¢ K03 PuIHeHTOM rh

-
\/

A P D
Puc. 61a

Tpeyroneankun AOD u BOC monobHBI ¢
ko3 duimenToM 2, MOITOMY BBICOTa TPEYTOJIb-
Huka AOD BaBoe OOJNbIE BBICOTHI TPEYIONb-
Huka BOC u cocTtaBisieT JBE TPETU BBICOTHI

1 2
Tpamnenuy. Orcrona Suov = (—j “Siop =

4
16 2 3 24 2
B C
O
A P D
Puc. 616

2-ti cayuai, xorma BC=2AD (puc. 610)
paccMOTpUTE CAMOCTOSITENBHO.

125. Ilpsmas, mnapamienpHas OOKOBOM
CTOpPOHE Tpareluu, OTCEKAaeT OT Hee POMO.
[Inomaau nosydyeHHbIX (UTYP OTHOCSTCS

23.05.2013. http://www.alexlarin.net/

kak 4:5. Haiimure, KaKyr 4acTh COCTaBIIsET
CTOpOHa pomMba OT CpeAHEW JIMHUU Tpare-
I1u.

4 5
Omeem: ry WITH R VYrkazanus. 1-1i cayuaii:

mycTh IIomans tpanenuu ABCD BbICOTOU A
paBHa S (puc. 62). Torma miomaae pomda

4
AEGD co cTopoHoii a paBHa ah =§S (mepBbIit

ciydaii), a twiomanp Tpanenuu BEGC ¢ ocHOBa-
+y

5
HUSIMM X U ) paBHa ol “h =§S . OTHolIeHNE

IUIOIIAM 3TOM Tpameluu K IUIONaad pomoa

X+
paBHO

y 5

ra= Z Toraa, ucnonb3ys nocien-
HEEe paBEHCTBO, HAWJEM OTHOIIEHUE CpeaHen
nuauK Tpaneuu ABCD k ctopone pomba

:a+1=§+1=2.
4 4

x+y+2a'a_x+y
2

Hckomad BenuurHa paBHA — .
2-11 cryyaii, xoraa momans pomba AEGD co
N 5
CTOPOHO# a paBHa ah =§-S , paccMoTpHTE ca-

MOCTOATCIBHO.

A a« E x B

D G C
Puc. 62

126. [lnomane paBHOOEAPEHHON Tparie-
K paBHA +/3 . YTOI MEKLY JMArOHAIBIO 1
ocHoBaHueM Ha 20 rpaaycoB Oosblie yria
MEXAY JAUaroHanbio U OOKOBOW CTOPOHOIL.
Haiimure octpelii yron Tpamenuu, €ciu ee
JIMaroHajib paBHa 2.

Omeem: 40° nim 80° . Vkazanue. Bocnonsb-
30BaThCsl TE€M, 4YTO IuTomanb Tpanenun ABCD
paBHa T1wulomaau TpeyrombHuka ACE, THe
BD||CE 1o noctpoenuio (puc. 63), B KOTOPOM

Beicora CH = AC-sin(a.+20°) u ocHoBanue

AE =2A4C-cos(a.+20°). S, =%-CH-AE.
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B HUTOTE MOJTy4aercst YpaBHEHHE
sin(2a +40°) = ﬁ .
2
B C
a
h
o+20°
A H D E
Puc. 63

127. Ha OGokxoBbix ctopoHax AB u CD
Tpanenuu ¢ ocHoBaHusiMu AD u BC otme-
YeHbI TOUKU P 1 O COOTBETCTBEHHO, MPUYEM
PQ || AD. Tlpsimas PQ pazOuBaeT Tpamneuuro
Ha JIBE Tpareluu, TIoNaa KOTOPhIX OTHO-
cates Kak 1 : 2. Havimure PQ, eciiu AD = a n
BC=b.

2a* +b* a*+2b°
Omeem: T 7031071 T . Vraza-

nue. CM. «Ilocobuey, mpumepst 8 nim 26.

128. OcHoBaHusi Tpameuuu paBHbl 12 u
24. Tlpsimasi, mapajuiesibHasi OCHOBAHUSIM,
pa3OuBaeT Tpamenuio Ha JBE TpAIlClHH,
TIJIOIIAIA KOTOPBIX OTHOCATCS Kak 1:2. Haii-
JUTE JUIMHY OTpe3Ka 3TOW IPSAMOM, 3aKIIIO-
YEHHOI'0 BHYTPH Tparenuu.

Omeem: 12\/5 WIn 12\/5. Vrkazanue. Cwm.
«[Tocobuey, mpumeps! 8 wiu 26.

129. B paBnHoOGokoii Tpanenun ABCD oc-
HoBaHus AD u BC paBHbl 20 u 8 COOTBETCT-
BEHHO, a OokoBasi ctopoHa paBHa 10. Uepes
BEpIINHY A TMpoBeAeHa MpsAmMas, Aesiias
IJIOIIA b TPAMEIMU B OTHOIICHUH 1:3 U 1e-
pecekaromias npsmyro BC B Touke K. Haii-
nute Ay otpeska KC.

260

Omeem: 1 wnnun 7 Vxazanue. Ilnomans
tpaneunun ABCD, tpeyronsuukoB ABC u ACD
paBubl 112, 32 u 80 coorBercTBeHHO. Bo3moxk-
HBI JiBa ciiydas: Touka K pacroyioKeHa Ha OT-
peske BC unm BHE oTpes3ka BC.

1-ti cayuan. Ilycte Touka K pacmoiokeHa
BHE orpe3ka BC (puc. 64a). B aTtom cioydae pac-
CMOTPETH IUIOLIAJb TPEYrOAbHUKA S ., =28 H
nonobue TpeyronsaukoB CKE u DAE.

23.05.2013. http://www.alexlarin.net/

2-u cayyai. Ilycts K pacmonokeHa Ha OT-
peske BC (puc. 646). B 3TOM ciyuae UCIONB30-
BaTh IUIOIIAAb TPEYTONbHUKA S ;. = 28 .

B 8 CG K

.
A 20 H D

Puc. 646

130. B paBHOOeapeHHON  Tparmenuu
ABCD 3anans! ocaoBanus AD=9 u BC=3.
buccekrprca oIHOTO W3 YIJIOB TpamneIuu
nepecekaer cropony CD B Touke K, mpu
srom CK:KD=2:1. Haiigure momans
TpareIyH.

Omeem: 72\/5 WA 27\/3 . Vkazanua u pe-
wenue. VIcrions30BaTh M000ME TPEYTOTHLHUKOB.

1-6 cayuaii: mycts Ouccekrpuca yrina BAD
nepecekaetr cropony CD (puc. 65a). Ucnonb3ys
nonobue tpeyronbHukoB CFK u DAK, nanaem
CF=18. U3 ycnoBus 3amaydl cClemyeT, YTO
AB=CF =21.

B 3 C 18 F
21
K
(1 [
A3 H3IP 3D

Puc. 65a

Haiinem BeicoTy BH U 1uiomanb S Tpare-
uun ABCD:

BH =21 -3 =123 ;
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52%27%/}

2-ti cayuau, xorma Ouccektpuca yria ABC
nepecekaer cropony CD (puc. 656), paccMoT-
pHUTE CAaMOCTOSTENBHO.

B 3 C
K
9
A D F
Puc. 656

131. B npsmoyronsHoit Tpanenuu ABCD
3aganbl ocHoBanusi AD=8 u BC=2. buc-
CEKTpHUCa MPSIMOTO yIJia Tpaleluu mepece-
kaer cropony CD B Touke K, mpu 3TOM
CK:KD=1:2. Haiinute miomanp Tpare-
U,

Omeem: 30 umu 60. Vkazanue. Cm. ympax-
nenue 130.

132. Jlana Ttpaneuust ABCD, nuaronaim
AC u BD xoTopoil nepecekaroTcsi 1o nps-
MBIM YIJIOM, @ MPOJOJIKEHUSI OOKOBBIX CTO-
poH AB u DC nepecekarorcs B Touke K 1oj
YIJIOM 30°. N3BecTHO, 4TO
/BAC = /ZCDB, a 1uomaas Tpanenuu
paBHa S. HalimuTe miomans TpeyroJbHUKA
AKD.

35
Omeem: — unn —. Ykaza-
2 2

Hue. JlokaxxuTe, 4YTO Tpe-
yronsauku AKC u BKD paB-
HoOenpenHsie (puc. 66). Tak

1
Kak S:EAC~BD u Sy =

:lBK~KC~sin30°:£.
2 2

Sikp = Ssxe +S.pcp - BrOpon
Clly4ail — pe3ysbTar Inepe-
0003HAYEHVSI BEPIIHH.

Puc. 66

133. [Tnomans Tpanenuu ABCD paBHa S,
OTHOIICHNE OcHOBanuii AD:BC =3; Ha

IIPSIMOM, IEPECEKAIOIIEN IPOJIOJIKEHHE OC-
HOBaHUA AD 3a Touky D, pacnoJioxeH OTpe-

23.05.2013. http://www.alexlarin.net/

30k EF T1ak, uto AE|DF, BE|CF n
AE : DF = CF : BE =2. Haiigute miouanp
TpeyronbHuka EFD.

S 9s

Omeem: Z WU 2—0 Yxazanue. Paccmort-

perb momgobue TpeyroibHukoB ENB u FNC, u
DFM n AEM (puc. 67).

N B C
hl| /E r
A H D M
Puc. 67a
E
N C
F
h
A H D M
Puc. 676

Pewenue. 1-ii cnyyaii: mycte N — TO4Ka Tie-
peceuenus npsameix EF u BC (puc. 67a). U3 no-
JOOHST OTMEUCHHBIX B YKa3aHUU TPEYTrOJbHUKOB
cienyer, 4rto AD=DM , NB=BC wu
NE =EF =FM . Bpicota TpeyronbHuka AEM

2
EH = gh , Tne h— Bbicora Tpareruu. [liomams

_ADBC 2
2 3

1 1 11 1
S per :ESDEM ZZSAEM ZZ'E'CH'AMZZS-
2-1 cayvau: myctb N — TOYKa TiepecedeHus

npsmbix EF u BC (puc. 676). B atom ciydae

Tpaneuuu S

EF=FM , 2NE=FEF u EHzgh.

134. B Ttpameumm ABCD  paHo:
AB=BC=CD=a, DA=2a. Ha npsambix
AB n AD B3s71HI TOUukH E 1 F, OTIAYHBIC OT
BEpIIMH Tpaleluy, Tak, YTO TOYKa Iepece-
YeHUsl BBICOT TpeyrojbHuka CEF coBnagaer
C TOYKOW NepecedeHns IuaroHajieu Tpare-
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unun ABCD. Haiigute miomanas TPEeyrolib-
auka CEF.

2

3 1501051 2a2\/§. Vrkazanue. AC u

a
Omeem:

BD — Ouccexktpucel yrioB 4 u D, camMu yrisl
paBubel 60°. Tpeyronsuuku CKE u FKO mnps-
MOYToJibHBIE U NOM00HBIC, THe K = AC N EF,
O=ACnNBD.

135. B paBHOOenpeHHON Tparmenuu
ABCD puaronans AC mneprneHIUKYIspHA K
6okoBoit cropone CD. Haiigute BC, ecnm

n3BecTHO, ut0 AD=a, AB+BC=%.

1
Omeem: Ta 58078 ﬂ. Ykazanue. Ilycth
9 18

a—x

BC=x (puc. 68), torma DE= 4§
1
B x C D :%—x

Hcnonw3yst  dhopmyny
CD* =DE-AD, Co-
CTaBHTh  ypaBHEHHE
. m 10a_ Y _(a-x)x

F o, E D 9 5

Puc. 68 i

162x* —279ax +119a*> =0 . Kopru mocneaHero
YPaBHEHUS: Ta u 17_a‘
9 18
136. B Tpanenuu ocHOBaHUSI paBHBI @ U
b, nmaroHanmu TEPHEHIUKYISPHBI, a YroJ
MEXIy OOKOBBIMH CTOPOHAMH paBE€H Ol .
Haitaure nnomaas Tpaneuuu.

0

F E
Puc. 69

23.05.2013. http://www.alexlarin.net/

_ab(a+b)-tga

2|la-b]|
KBaJpaTOB IPOTHBOIMOIOXKHBIX CTOPOH YETHI-
PEXYTONbHUKA C TEPIEHANKYIAPHBIMHA JIHAro-
HAJISIMU PaBHBI MEXTY COOOA.

Pewenue. Tlycte BC=a, AD=b — ocHo-
Banus Tpanenun ABCD. llpeamonoxxum, dTO
b>a. Ilposenem CF, mapamienbHO OOKOBOIM
ctopoie AB (puc. 69). Torma DF=b-a,
ZDCF =q..

O6o3naunm AB=CF =x, CD=y. Ilyctb

h — BBIcOTa Tpanenuu. Tormaa

Omeem . Vkazanue. Cymmbl

xysina
DF b—a

h — 2SCDF _

[Io TeopeMe KOCHMHYCOB M3 TPEYrOJbHHUKA
DCF nmeem

x> +y* =2xycosa=(b—a)’. (1)

[TockoabKy CyMMBI KBaJpaTOB IPOTHBOIIO-
JIOKHBIX CTOPOH YEThIPEXYTONbHHUKA C IEPIICH-
JTUKYJISIPHBIMH JUArOHAISIMH PaBHBI MEXIY CO-
00, TO

x> +y'=a’+b".(2)

Boeruuras mowienHno paBeHcTBO (1) U3 paBeH-
crBa (2), momyuum, uto 2xycoso=2ab, T.e.

Xy = . Torna
cos oL
AD+ BC
S iscp ZT'hZ
_a+b xysino _a+b coso e B
2 b—a 2 b-—a

_ab(a+b)-tga
2(b—a)
Pemenne ans cnyvass @ >b aHaIOrH4YHO.

MHOroyroJibHuK

137. ABCDE — nipaBWIbHBII NSATHYTOJIb-
HUK. Touka M Takas, 4TO TpPEYrOJILHUK
DEM — paBHOcTOpoHHMH. Haitnure yron
AMC.

Omeem: 48° vmn 168° . Vkazanue. 1-i cuy-
yqii: MyCcTh TOYKA M JIGKUT BHYTPH TISTUYTONb-
Huka (puc. 70a). BHyTpennuii yroa nmpaBuiIbHO-
ro mATuyronbHuka paser 108° . [Toatomy

ZMDC = ZEDC - ZEDM =108° —60° = 48°.

Tak xak MD =DC, TO U3 TpEyrojbHUKA

180°—48°

MDC gaxomuMm /DMC = =66°.
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Ananoruyno ZEMA = 66°. Vckomblid yromu
paBeHn 360°—(60°+66°+66°) =168°.

2-1i cyuaii, Koraa Touka M IeKUT BHE TISITH-
yronbHuKa (puc. 706), paccCMOTpUTE CaMOCTOSI-
TEJBHO.

B

Puc. 70

138. (EI'D, 2011). Yepe3 BepmmHy A4
npaBWwiIbHOTO 1iectuyroibHuka ABCDEF
IIpOBeJieHa MpsiMasi, MepeceKarolias auaro-
nane CF B Touke K. M3BecTHO, 4YTO 3Ta
npsimMasi pa30MBaeT IIECTUYTOJIbHUK Ha Yac-
TH, IUIOIIAJA KOTOPBIX OTHOCATCS Kak 1:8.
Haiigure otHomenue CK : KF'.

1
Omeem: 4 nim g Vrkazanue. Cm. «Pere0-

HUK», ['1aBa 2, 3amaqy 18.

139. Yepe3 BepmnHy C NpaBUIBLHOTO
mecruyronbHuka ABCDEF  npoBeneHa
psiMasi, IepeceKaromas npsmMyo AD B TO4-
ke Q. U3BecTHO, 4TO 3Ta mnpsiMas pa3duBaeT
IIECTUYTOJIbHUK Ha YacTH, IJIOLAAU KOTO-
pBIX oTHOCsTCS Kak 5:13. Haiinure oTHOMIE-
Hue AQ:QD.

Omeem: 2 nimn 5 Vrkazanue. Cm. «Pere0-
HHK», [ T1aBa 2, 3ajgada 18.
OKpYXHOCTH M KPYT

140. Pagnyc okpyxHoct paBeH 1. Haii-
AUTEC BCIIMYHMHY BIIMCAHHOI'O YIjia, OIIparo-
LIEroCsl Ha XOpAY, PaBHYIO V3. Otser naii-
T€ B Ipajycax.

Omeem: 60° um 120°. Vkazanue. ctions-

30BaTh CICACTBHE U3 TEOPEMbI CHHYCOB
a=2Rsin /4.

141. [lon xakuM yriaomM BUIHA U3 TOYEK
OKpPYXXHOCTH XOpJia, paBHas paguycy?

23.05.2013. http://www.alexlarin.net/

Omeem: 30° um 150°. Vkazanue. ctions-

30BaTh CJIEACTBHE U3 TEOPEMBl CHHYCOB
a=2Rsin £A4 (puc. 71).

Puc. 71

142. I[lnomane Kpyra, OTPAHHUYCHHOTO
HEKOTOPOH OKpYXHOCThIO, paBHa 121, AC —
IaMeTp 3TOM OKpyX HOCTH, Touka O — ee
neHTp. Touka B J€XUT Ha OKPYKHOCTH,
IpUYeM IUiouaap TpeyrojisHuka A OB paBHa
3. Haiigure Benuuuny yrina CAB.

Omeem: 15° wm 75° . Vkazanue. Jlns
Tpeyronbauka AOB  npuMeHUTh  QOpPMYIy

S o8 = %Rz sin ZAOB .

143. Ilycte AB u AC — paBHBIE XOpABbI,
rpagycHas mepa ayru BC, He conepxalieit
Touku A, paBHa 200°. MN — oTpe3ok, Kaca-
TEJIBHON K OKPYKHOCTH, IIPOXOIAIIEH Yepes
Touky A. Haiinurte yrist MAB u NAC.

Omeem. ZMAB=/NAC = 40° WA
ZMAB = Z/NAC =140°, wm ZMAB=140°,
ZNAC =40°, 1500071 ZMAB =40°,
ZNAC =140° . Vkazanue. Vcnonb3oBaTh TEO-
peMy 00 M3MEpPEHHMH YIila MEXIy XOPIOH M Ka-
caTeJIbHOM.

144. Jlnuna oxpyxHOCTH paBHa 20m.
Huamerp AB u xopna CD nexar Ha napali-
JeNBHBIX MPSAMBIX. PaccTosiHue Mexay yka-
3aHHBIMH TIPSMBIMHA PaBHO \/ﬁ Haitigure
iRy xopast BC.

N

A\TH O B

Puc. 72
Omeem: 2\/5 WIn 2\/% . Yrazanue.
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1-¢  cayuaii: nyete AH=x, Torma
BH=20—-x. Hcnomnb3oBath bopmyy
CH’ = AH - BH (puc. 72).

211 cnyuait: moMeHsaTh Touku C u D MecTami.

145. [lnuna okpyxHoctu paBHa 10w, AC
— JIMaMeTp 3TOM OKpyKHOCTH. Touka B ne-
KUT Ha OKPYKHOCTH, IMpPUYEM ILJIOLIAdb
TpeyroiapHuka ABC paBHa 15. Haiinute Be-
auuuny yraa CAB.

1
Omeem: arctg3, arctgg. Yrazanue. Cwm.
ynpaxuenue 144.

146. Xopna AB pasua 13, a xopga AC
paBHa 7. Haiinute mnuny otpeska BC, eciu

133

paayc OKpY)KHOCTH PaBeH 3

Omeem: 8 wnn 15. Vkazanue. Vcnonb3ys
CIIe[ICTBUE u3 TEOpEMBI CHHYCOB
AB=2RsinZC, waiitu ZC=60° wmmu
ZC =120°. [lanee uCIOIB30BaTh TEOPEMY KO-
CHHYCOB.

147. Ha oxpyxHocTH pamuyca R=+/3
IOCJIEIOBATEIBHO ITOCTABICHEI TOUYKH K, M,
N u P tak, uyto nyru KM =40° u NM =100°,
a xopael KN nu MP nepecekarorcs MmojJ yr-
gom 70°. Haiinute MHY HauOoJbLIei
CTOPOHBI YeThIpexyroiapHuka KMNP.

Omeem: 2\/§ unu 3. Vkazanue. B nieppom
ciydyae Jokazatb, uro ayru PN =100° wu
KP =120° (puc. 73a), a BO BTOpOM — JI0Ka3aTh,
yto nyru KP =40° u PN =180° (puc. 736).

M
1<
N N
P
a 6

Puc. 73

148. Jlana oxpyxHOCTh paguyca 25.
Touka M — cepenuna paguyca OK. Xopna
AC nepnengukynsipHa paauycy OK, B —
TOYKa WX Inepeceyenus. Halitn paccrosiHue
BM, ecnu m3BecTHO, uT0 AB—BK =6.

23.05.2013. http://www.alexlarin.net/

Omeem: 5,5 win 11,5. Cm. «Ilocoduey, npu-
Mmep 41.

149. B oxpyxHOCTH paauyca J6 poBe-
nenbl xopaa MN u nuamerp MP. B Touke N
MpOBEJICHA KacaTelbHasi K OKPY)KHOCTH, KO-
TOpasi MepeceKkaeT MPOJIOJDKEHHE AHaMeTpa
MP B touke Q moxa yriom 60°. Haiinute
Menuany OD tpeyronbauka MON.
5i¥ . Vkazanue. B mnpsamo-
YTOIBHOM TpeyroabHuke QNO (puc. 74)
Q0 = N O 2.

sin 60°
Torma OM =Q0—-MO =22 -+/6 . B passo-
OenpeHHOM  TpeyroibHuke MNO  MN =

= JNO*+ MO*—2NO - MO - c0s30° =12 - 6/3.

I[lo ¢opmyne MemmaHbsl Ui TPEyrojbHHKA
OMN , B KOTOPOM BCE€ CTOPOHBI W3BECTHBI,

Omeem:

ON = NO-1g30°=+/2,

nMeeM

0D =\J20N*+20M*— MN* =,/5—¥.

Puc. 74

AmnanoruuHo HaxoauTcs MeauaHa Q,D, BO
BTOpOM city4ae (puc. 74).

150. (MI'Y, 1998). B okpyxHOCTH TpO-
Benenbl xopasl KL, MN, PS. Xopnaet KL, PS
nepecekaroTcss B Touke C, xopabl KL, MN
nepecekaroTcst B Touke A, xopasl MN u PS
MepeceKarTcs B Touke B, npuueM AL=CK,
AM =BN, BS=5, BC=4. Haiinure panu-
yC OKPYXHOCTH, €ciii BenuduHa yria BAC
paBHa 45°.

Omeem: ~[53 wm \/E . Vkazanue. Tloka-
3aTh, YTO IICHTP JTAHHOW OKPYKHOCTH COBIIAJacT
C IEHTPOM OKPYXHOCTH, MpPOXOJsIIei dwepe3
toukn A, B u C. PaccMOTpeTh Ciydaw pacrio-
JIOYKEHHS TOUEK.

121 cayuaii: mycth TOouka B nexut mexay S u C.
2-1i cayyau: mycTh Touka C JIeKUT MexXIy S u B.
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151. (MHUOQO, 2011). Touka M nexuT Ha
oTpe3ke AB. Ha OKpyXHOCTH C IHaMeTpoM
AB B3sTa TOouka C, ymajeHHash OT TO4YeK A,
M u B na paccrosinus 20, 14 u 15 cootBer-
CTBeHHO. Halimure 1omans TpeyrojibHUKa
BMC.

NN
AN

Omeem: \/5_4 + 12\/5 .

Paccmorpers aBa cmydwass. 1-ii cayuau: mycTh
touka M nexut mexny A u D (puc. 75a).

2-1i cayyau: MyCTh TOYKa M NSKUT MEeXIy B
u D (puc. 756).

;C ]K ;D; ~—
A \_/ B

Puc. 76a

Yrazanue.

C_

Puc. 766

DA B

152. [Tnomanp Kpyra ¢ IEHTPOM B TOUKE
O paBHa 144n. Touku 4 U B pacroJioKeHbl
Ha pacctosiHud 12,5 u 26 COOTBETCTBEHHO
or Touku O. JlnMHA XOpAbl, Jexamel Ha

npssMon AB, paBHa 4J11. Haiigure mwio-
maap Tpeyroiasauka AOB.

Omeem: 82,5; 157,5. Vkazanue. Vicnonn3o-
BaTh Teopemy Iludaropa mmsi TpeyroabLHHKOB
COK, AOK n OBK (pwuc. 76a, 0).

23.05.2013. http://www.alexlarin.net/

153. [lo oxny cTopoHy OT TipsiMoit [ yie-
*KaT Touku A u B Ha paccrosHuu | u 5 or
IPSIMOiA, AB=24/5. Haitnute pammyc ok-
PYXKHOCTH, Kacarouieicst npsimMoit / u mpoxo-
JsLen yepes3 Touku A u B.

VA
B
6
P
5
d
A C
1
) = ‘l/ >
T H x O x
Puc. 77

Omeem: 2,5 wmu 5. Vxazanue. Halimem
AC =2 . BBectu cucreMy KOOpAWHAT, Kak IO-
KazaHo Ha puc. 77.

YpaBHEHHE  OKPYKHOCTH C  IICHTPOM

P(x,; R) upamnyca R mmeer Buj
(x-x,)’+(y-R)’=R".

HOIICTaBI/ITB B ypaBHeHI/Ie KOOpI[I/IHaTbI TOUYCK
A(=2;1) u B(0;5).

154. B cucreme KOOpAMHAT 3aJaHa TOYKA
M(x;y), x>0, y>0. [lana OKpyKXHOCTb C
LIEHTPOM B Touke M paauyca r, IpUUEM JIO-
0ass TOUKAa OKPYKHOCTH HMEET IOJIOXKHU-
TelabHble KoopAauHaThl. llpsmas, mpoxons-
mas yepe3 Touky O(0;0) m gepe3 Touky M,
MEPECEKAET OKPYKHOCTh B TOYkKax K u P,
[pUYeM OpJaMHATa TOYkd K MeHbIle, 4YeM
opauHara Touku P. IIpsmas, koTopas kaca-
€TCS OKPY)KHOCTH B TOYke K, mepecekaer
npsamble x=0 u y=0 B Toukax 4 u B.

Haiinure nmnomanes tpeyronpanka OKB.

(«/xz +y° —r)y (w/xz +y° —r)x

2x ’ 2y '
Vxazanue. PaccMoTpers moo0He TpEyroabHH-
koB OKB u OHM.

Omeem:
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Bo BTOpOM Clly4ae MOMEHSATh MECTaMU TOYKH
A n B (puc. 78).

A
A
P
M
(0
K
B
' o
(0] H\ X
Puc. 78

YTroJ1 1 OKpYKHOCTH

155. OnyH U3 CMEKHBIX YIJIOB C BEPLIMHON
A BrBoe Oospiie aqpyroro. B ot yrimer Brimca-
HBI OKpYKHOCTH ¢ neHTpamu O, u O, . Haii-

mute yrisl TpeyroasHuka O,A40,, eciu OT-
HOIIIGHHE PaIYCOB OKPYKHOCTE PAaBHO /3 .

Omeem: 90°; 45°, 45° wumm 90°, arctg3;
arcctg3 .

Vkazanue. Tak xak O, 4 u AO, ecTb OHuccek-
TpUChl yroB, To £0,AO, =90°. Jlanee BbIpa-
3uTh Karerhl Tpeyronbauka O, 40, yepe3 pamuycs
OKpykHOCTeH (puc. 79).

Puc. 79

156. Paccrosaust ot Touku M, pacrmodio-
KEHHOM BHYTPH NPAMOIrO yrjia, 10 CTOPOH
yriia paBHel 2 1 5. Halimure paguyc oKkpyx-
HOCTH, BIMCAHHON B 3TOT yroyl U MpPOXOAs-
e yepes Touky M .

Omeem: 7 —2\/§ uimm 7+ 2\/§. Yrazanue.
IIycts £ u F' — TOUYKU KacaHUs OKPYKHOCTH CTO-
poH yria. PaccMoTpers nBa ciaydas. 1-u cayuail:
Touka M pacrnonokeHa Ha OKpPYKHOCTH BHE
kBanpara AFOM (puc. 80a).

2-1i cnyyari: Touka M pacroloXeHa Ha OK-
pyXHOCTH BHYTpH KBaapata AFOM (puc. 800).

23.05.2013. http://www.alexlarin.net/

Jlnst oboux ciydaes, ecnmu O — HEHTP UCKO-
MO OKpY’XHOCTH, a r — ee paguyc, To OM =r
u (-2 +@-5"=r".

F_Ig 0
B M
B
FQ70 M
A CE A C E
a 0

Puc. 80

157. Paccrosaust oT TOukM M, pacrmodio-
KEHHOM BHYTPH NPAMOIrO yrjia, 10 CTOPOH
yria paBHbl 1 u 3. Haiiqute paauyc okpyx-
HOCTH, BIMCAHHON B 3TOT yroy U MpPOXOAs-
e yepes Touky M.

Omeem: 4++/6 . Vkasanue. Cwm. yIpaxHe-
Hue 156.

158. Paccrosaust ot Touku M, pacmodio-
’KEHHOW BHYTpW yria, paBHoro 60°, no
cTOpoH yria paBHbl 1 u 3. Haligute paanyc
OKPYXXHOCTH, BITMCAHHOM B 3TOT YTOJ H
MPOXOSIIEN Yepe3 TOUKy M.

8+23
—

Omeem: Ykazanue. Cm. mpenpl-

Aymure 3a1a4u.

159. Yepe3 Touky M mnpoBeneHBI [BE
npsimble. OfHa U3 HUX KacaeTcsi HEKOTOPOH
OKPYXHOCTH B TOUYKE 4, a BTOpas IepeceKa-
€T 3Ty OKPYKHOCTb B Toukax B u C, npuuem
BC=7n BM =9 . Haiijqure AM.

Omeem: 12 wmu 332 . Vkasanue. B ciydae
pacnonoxeHus Todku B Mexny Toukamu M u C

AM?> =MB-MC=9-(9+7)=12>. B cuyuae
pacnonoxxenus Touku C Mexay Toukamu M u B
AM? =MC-MB=(9-7)-9=18.

160. Ha cropone AC yrina ACB, paBHOTO
45°, B3sra Takas TOYyka D, dTO
CD = AD =2 . Haiiiute paguyc OKpPYKHO-
CTH, Ipoxojden yepe3 Touku 4, D u ka-
caromerics npsimoid BC.

Omeem: \/5 703071 5\/5. Vrazanue. Cwm.
«[Tocobuey, mpumep 37.
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IIpou3Bo/IbHBIN TPEYT0JIBHHUK
U OKPYKHOCTh

161. B tpeyronsuuk ABC BhnmcaHa OK-
pykHOCTh. TOuka KacaHHsS OKpPYXHOCTH
cTopoHbl AC NeNuT ee Ha OTPE3KU C JUIMHA-
Mu 6 u 4. [lepumerp TpeyroibHHKa paBeH
24. Haiinure cunyc yrina BAC.

Omeem: 0,6 unmu 0,8. Vkazanue. Ilycte M —
TOYKa KacaHusi oKpykHocTu ctopoHbl AC. To-
rna AM =4, MC=6 niu AM =6, MC =4.

162. Jlan tpeyronsuuk ABC, misi KOTO-
poro AB=5, BC=8. B TpeyroibHuK BIU-
CaHa OKpPYKHOCTb, Kacaromasics CTOPOHBI
BC B Touke P. UsBectHO, uro BP =3. Haii-
JUTE IJIOIAb TpeyroubHuka BMP, rne M —
TOYKAa KacaHUs OKPYKHOCTH CO CTOPOHOH
TpeyroibHuka ABC.

93 753
28

Omeem: T HIIN . Yxazanue. M —

TOYKa KacaHHUs OKPYKHOCTH CO CTOpPOHOH AB
nmu AC.

163. K okpyXHOCTH, BIIMCAHHOW B Tpe-
YTOJIBHUK C IepuMeTpoM 18, mpoBeneHa Ka-
caTelbHas NapaJIEIbHO OCHOBAaHHUIO Tpe-
yroiabHuka. OTpe30K KacaTelbHON MEXIy
OOKOBBIMH cTOpoHamu paseH 2. Haiiaure
OCHOBAHUE TPEYTOJIbHUKA.

B
E D
o M N
N
A X C
Puc. 81

Omeem. 3 umn 6. Vkazanue. VI3 paBeHCTBa
KacaTelbHbIX, MPOBEICHHBIX K OKPYXHOCTH W3
omHoit Touku, ciaenyer AG=AN, CN=CF,
EG=EM, DM =DF (puc. 81). Ilepumerp
TpeyroiabHuka BED paBeH

BE+BD+ED =
=18—(AG+FC)-AC=18-2A4C.

Ilycte AC = x . V3 momo0us TpeyroibHUKOB

P
BED wu ABC cnenyer 22 = £D WIn
Py AC
18-2x 2
=—. Ocraercs pemuTh ypaBHEHHE
18 X
¥ —9x+18=0.

23.05.2013. http://www.alexlarin.net/

164. B tpeyronsuuke ABC AB =21,
BC =15, BD — Ouccexrpuca. Haiigute pa-
JUYC OKPYKHOCTH, BIMCAaHHOM B TPEYIoOJIb-

HUK ABD, ecnmu cos/BAC = % .

J6(14-+/79) . J6(21-+/105)
6 8 '
Vkazanue. 1lo TeopeMe KOCHMHYCOB IOJIIY4YHUTh

JBa 3HAYEHUS CTOPOHBI AC, I KaXKIOTO U3 HUX
BBIYMCIUTH IUIOMAAb S ¥ TOIYNEPUMETD p

Omeem:

TpeyroinbHuKa ABD u BOCIIONB30BaThCS (HOPMY-
JIOW 1JIs BBIYMCIICHMS pajnyca BIIMCAHHOM OK-

S
PYXHOCTH 7 =—.
p

16S. Pagnyc OKpyXHOCTH, BIIMCAHHOW B
TpeyroipHuk FGH, mniomaab KOTOpPOro
paBHa 210, B Tpu pa3a MEHbIIE BBICOTHI,
IIPOBEJCHHOW W3 BepmuHbl . I3BecTHO,
yto GH = 28 . Haitgute cropony FH.

Omeem: 17 mn 39. Vkazanue. CMm. «Perie0-
HHK», [ 'T1aBa 3, 3amgada 10.

166. OxpyxHOCTb, BIHCaHHas B Tpe-
yroibHUK ABC, miomaas KOTOPOro paBHA
150, kacaerca cpenHeil JIMHUU, MapAJIIEIb-
HO# cropoHe BC. U3BectHo, uto BC =15.
Haiinure ctopony 45.

Omeem: 20 nnm 25. Vrasanue. Cm. «lloco-
Ouey, mpumep 42.

167. (EI'J, 2010). B tpeyronsnuke ABC
AB=7, BC=9, CA=4. Touka D nexur
Ha npsmoit BC Tak, uto BD:DC =1:5.
OKpyXHOCTH, BIIMCaHHbIE B KaXJbli U3
TpeyroibHukoB ADC u ADB, kacawotcs
cTopoHbl AD B Toukax £ u F. Halitu nnuny
oTpe3ka EF.

Omeem: 4,5 nmn 6. Vkasanue. Cm. mipumep
12.

168. Croponst AB u BC TpeyroibHHKa
ABC paBHBI COOTBETCTBEHHO 26 u 14,5, a
ero BeicotTa BD pasHa 10. Haiinure pac-
CTOSIHME MEXKIy LEHTpaMU OKPYKHOCTEMH,
BIIMCAHHBIX B TpeyroibHUKU ABD u BCD.

Omeem: 52 wmn 2 . Vazanue. Pannyc
OKPYXXHOCTH, BIIHCAHHOM B IPSIMOYTOJIbHBIN
TPEYTOJbHHK, BBIPAKACTCS Uepe3 KaTeThl a, b u

. a+b-c
THIOTEHY3Y ¢ hopMyioi r=———.
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Pewenue. Ilycte Touku O, U O, — HEHTPHI

OKPY)KHOCTEH, BIHCAaHHBIX B TPEYrOJbHUKU
ABD v BCD coOTBETCTBEHHO, R U ¥ — UX paany-
Cbl, @ TOUKU E U I — TOYKH, B KOTOPBIX OKPYX-
HOCTH KacaroTcsi oTpe3ka BD.

Tpeyronbuuku ABD u BCD nipsiMOyroiabHbIe

(puc. 82a, 0):
AD + AB - BD
AD =[4B* —BD? =24, R:%:4’

2 2 21 CD+BC—BD 29
CD=+BC*-BD* =", p=———— =—

2 2

B

0, F
K JIF O,
A D C

Puc. 82a

Omnyctum u3 Touku O, nepneHaukyip O,K
Ha npsamyto FO, (puc. 82a, 6). Torna paccros-
HHe, paBHOe (0,0, HAaXOOUTCA U3 MPAMOYIOJb-
Horo TpeyronbHuka O,KO,:

1-ti cnyyaii: myctb £ C — octpbiit. Torma

OK=R-r, O,K=R+r,
0,0, =JOK*+0,K*, 0,0, =52
2-1i cayuau: myctb £ C — Tynoit. Torma
OK=0,K=R-r, 00, =2.

B
@)
E
K OF
A C D
Puc. 826

169. Jlan tpeyronpauk ABC, B KOTOpOM
AABCzarccos%. B TpeyronpHuk Bnmcana

OKpPY>KHOCTb, KOTOpasi kacaercs cTopoH AC,
BC u AB B Toukax K, T u M cOOTBETCTBEH-
Ho. IIpsmas AT nepecekaer OKpYKHOCTb B
touke L, mpuuem AL =2. Haiigure mo-
11aJb TPEYTrOJbHHKA, OJIHA U3 CTOPOH KOTO-
poro AT, a npyrasi COIEPKUT TOUKY KaCaHUs

23.05.2013. http://www.alexlarin.net/

OKPY)KHOCTBIO TpeyrojpHuka ABC, ecnu
AK =4.

43(5+24/13)

3 .
Hue. Ilo CBONICTBY KacaTeJIbHOM M CeKylLleH
AM?* = AL- AT mnaxomum AT =8 (puc. 83).
I[Iyctb BM =BT =x. MHcnone3dyem Tteopemy
KOCHHYCOB JUIs TpeyronbHuka ABT:

Omeem: 12\/§ 1501051 Ykasa-

8 =(x+4) +x° —2(x+4)-xé.

[ns nonoxutenbHOro kKopus —2 + 2+/13 umeem

BT=-2+2J13, AB=2+2J13. Hckomywo
IUIOIIAIb BBIYHUCIISIEM 1o dhopmyie

1 .
S.ur =5 AB- BT -sin ZABT . Tlonyuaew 124/3.

A 4 K C
Puc. 83

Bropoii cnydait (st tpeyromsuuka ATC),
paccMOTpUTE CAMOCTOSATEIBHO.

170. MI'Y, 1996). KacarenpHas, mpoBe-
JICHHAs 4yepe3 BEepIINHY M BIMCAHHOTO B OK-
PYXKXHOCTBb TpeyrojibHuka KLM, nepecekaer
IIPOJIOJDKEHNE CTOPOHBI KL 3a BepmuHy L B
Touke N. MI3BECTHO, 4TO paguyc OKpYKHOCTH
paBeH 2, KM =+/8 u ZMNK + 2/ KML =
4/ LKM . Haiigute UIMHY KacaTelbHOMN
MN.

V2

sin15°

Omeem:

V2

sin105°

KacaTelbHOM M CEKYyIIe MMEET rpayCHYI0 Me-

PY, PaBHYIO IIOJIOBUHE Pa3HOCTH I'PaLyCHBIX Mep

Oonplieil ¥ MEHbBIIEH YT, BHICEKAEMBIX CTOPO-

HaMH 3TOTO yTila ¥ 3aKJIFOUYEHHBIM MEeXIY HUMH.
ITo ycnosuro o+B =4y (puc. 84). Tak kak

= 2(\5 +1) WIH

=2(\/§ —1). Vkazanue. Yrom mexmy

d=mM—0—Y, TO CyMMa YIJIOB TPEYroJbHHUKA
KLM paBna 2y+o+B=m. Orcioma y=30°,
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a+P=120°. Tax kak KM =2r-sind, TO

. 8 2
sind = % = g . CnenoBarenbHo, 0=45° wnun
d=135°.
B paccmarpuBaemom ciydae 6 =45°. Toraa
B=105° u o =15°. U3 TeopeMbl CHHYCOB s

M KM
TpeyronbHuka KLM nveeMm _N =——, T.€
siny sina
MN:\/g :sm30 ‘
sin15°

N, M N
Puc. 84

Canyyaii ¢ & =135° peraercs aHaJIOTHYHO.

171. (MI'Y, 1996). KacarenbpHas, mpoBe-
neHHast 4epe3 BepminMHy C BIOUCAaHHOTO B
OKpYKHOCTb TpeyrosibHuka ABC, nepeceka-
€T MPOJOJDKEHNE CTOPOHBI AB 3a BEpIIMHY
B B Touke D. 13BeCTHO, 4TO paanyC OKpPYyX-
HOCTH paBeH 2, AC = \/ﬁ u
ZCDA+/ZACB =2/ BAC . Halimute nnu-

HY ceKkyiei 4D.
3 3
=36 ++2) wnmm =

sin15° sin75°
= 3(\/3_ \/5) . Vkazanue. CM. perienue npensi-
JyIIeN 3a/1avuu.

Omeem:

172. Oxouio Tpeyronsuuka ABC onucana
OKpPYKHOCTb ¢ 1ileHTpoM O. HaiiTu Benuuuny
yrna ACB, ecnmu yron OCB paBen 15°, a
yron AOC pasen 50°.

Omegem: 50° wnmm 80°. Vkazanue. Cwm.
«[Tocobuey, mpumep 17.

173. Yron mexny paaunycom AO OKpyx-
HOCTH, OIMCAHHOW OKOJIO TPEYroJbHHUKA
ABC u croponoit AC pasen 45°. Haiinure
yron A tpeyronbuuka ABC, ecnu yron C
paBeH 25°.

Omeem: 20° wumu 110°. Vkazanue. 1-u cny-
yau: Touk O U B nexar mo OJHYy CTOPOHY OT
npsimoit AC (puc. 85). Tpeyronsuuk AOC pas-
HoOenpeHHbId, moatomy ZLAOC=90°. Bmu-

23.05.2013. http://www.alexlarin.net/

cauubiit yron ABC paBeH 45°. B TpeyronapHuKe
ABC yron BAC paBen 180°—45°—-25°=110°.

2-u caywai, xorma Touku O m B nexar mo
pasHble CTOpOoHBI 0T IpsiMoit AC, paccMOTpuTe
CaMOCTOSATENBHO.

B
0
45° 25°
Puc. 85

174. Oxouo tpeyronsuuka ABC onncaHa
OKpYXHOCTH ¢ ieHTpoM O, yron AOC paBeH
100°. B tpeyronpHuk ABC BnucaHa OKpyX-
HOCTb ¢ LeHTpoMm M. Haiinute yron AMC.

Omeem: 115° wmm 155°. Vkazanue. Cwm.
«[Tocobue», pucynok 72 npumepa 39.

175. Bricotsl Tpeyronbauka ABC nepe-
cekaroTcss B Touke H. V3BecTHO, 4TO OTpe-
30k CH paBeH RJ2, rme R - pagnyc ox-
PYKHOCTH, ONMUCAHHOW OKOJIO TPEyroJbHH-
ka. Haitmure yron ACB.

Omeem: 45° wmmm 135°. Vkaszanue. Cwm.
«[Tocobuey, mpumep 24.

176. B Ttpeyronsuuke ABC c yriom
ZABC = 60°, OuccekTpuca yria A mepece-
kaer BC B touke M. Ha ctopone AC B3dTa
touka K tak, uro LAMK =30°. Haiinure
ZOKC, rne O — ueHTp OKPYXHOCTH, OIH-
caHHOM oKoJI0 Tpeyrojgbauka AMC.

Omeem: 30° nmm 150°. Vkazanue. Ilycte N
— TO4YKa nepeceyeHus npssmMoit MK ¢ paccmarpu-
BaeMOil OKpyxXHOCThI0. Jlokaxute momodue
TpeyronbHuKoB NAK u KMC u To, 94TO TOUYKHU A,
K, O nexar Ha OKpYKHOCTH C IIEHTPOM B V.

177. [IBe npsiMble MepeceKaroTCsl MO yr-
aoMm 30°. Ot TOukH mepecedeHusi A Ha OJ-
HOHM M3 MPSAMBIX OTJIOKEH OTpe3oK AB =1,
Ha Jpyrod npsMOM OTIIOKEH OTPE30K

AC =+/3 . Haiiure wimHy pajgmyca OKpyK-
HOCTH, ONKMCAHHOM OKOJO TPEYroJbHKKA
ABC.
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Omeem: 1 umm \/7 . Yxasanue. Haiitu BC,
HCIIOJIB3Ys TEOpEMY KOCHHYCOB. Jlajsee McCmonb-
30BaTh opmyiy a=2Rsin A (puc. 86).

B C

AL

B,
Puc. 86

178. Tpeyronpbnuk ABC BmmcaH B OK-
pyxHocTh paguyca 10. W3BecTtHO, uTO
AB=4 u BC=5. Haiinute AC.

Omeem: 2\/3 J_r\/g . Yxasanue. Cm. «Iloco-
ouey, npumep 22.

179. B Ttpeyronbuuke ABC cropoHa
AB=6, ZBAC =30°, paguyc OmNHMCaHHOU
OKpYXHOCTM paBeH 5. Haligure cTtopoHy
AC.

AB
am\%/
\/

Puc. 87

Omeem: 33 +4. Viasanue. U3 TEOPEMBI

cuHycoB  cienyer (puc. 87) sinZC=
AB 6

=—=—-=0,6. Orcroga cosZC==0,8. U3
2R 25

TeopeMbl KocuHycoB i ZC B TpeyrolbHHUKE
ABC (ABC) cnenyer
6’ =5 +AC*-2-5-AC-cos ZC.
Orcroma AC* +8A4C—-11=0.

180. B Ttpeyronpauke ABC cropoHa
AB =24, /BAC =60°, paguyc onucaHHOU
OKpyxHOCTH paBeH 13. Haiinute cTopony
AC.

23.05.2013. http://www.alexlarin.net/

Omeem: 1215\/5 . Vkazanue. VI3 Teopembl

cnuycoB nonyauth BC =2Rsin ZBAC =133
Jlanee 3amucath TEOpEMY KOCHHYCOB ISt

1
ZBAC: (1343)* =24+ AC? ~2:24-4C

wm AC* —24-AC+69=0.

181. (MHOO, 2010). Paguyc okpyxHO-
CTH, OTIMCAaHHOM OKOJIO Tpeyrojbuuka ABC,
paBeH 13; BpICOTa, MPOBEJIEHHAS K CTOPOHE

BC, paBna 5; cosLBAC=%. Haiimure

JUIMHY TOW XOpabl AM ONHMCaHHOW OKPY’KHO-
CTH, KOTOpAst IEJTUTCS Mo1o1aM ctopoHoit BC.

Omeem: 26(13 + J@) =299 +./39.

Pewenue. Ilycte K — cepenuHa HCKOMOM
xopael AM (puc. 88). Uepes Touky M mpose-
nem xopny MN , mapamnenbHyto ctopone BC .
Torma Touka L mepecedueHus otpe3koB AN u
BC — cepemnna AN . 3Hauut, 3amada MMeEET
nBa pemenus. Kpome Toro, Beicota AP Tpe-
yronbHuKa AMN BIBoe Oonblie BHICOTHI AH
tpeyrombanka ABC. Orcioma AP=10 wu
PH =5.

IIyete R=13— pamuyc OKpYXHOCTH, OIH-
canHoii okono tpeyronsauka ABC . Tlo Teope-
M€ CUHYCOB

BC =2Rsin ZBAC =

=26 /1—£:26-£:24.
169 13

A
C K 0 NB
BN
M O 12 N
Puc. 88

[Iyete O — ueHTp OKpYXHOCTH, OMHCAHHOU
okoso TpeyrompHuka ABC, Ttouka (— cepe-
muHa BC . V3 mpsMOYTrONbHOTO TPEYroibHUKA
OQB Haxomum, 4TO

0Q =+JOB* - BQ* =+/169-144 =5,
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TaK KaK pacCcTOSHUE MEXAy NapauieTbHBIMH
xoprnamMu BC u MN Takxe paBHO 5, TO TOYKa
O nexut Ha orpeske MN . CiemnoBaTenbHO,
MN — nuamerp OKpY>KHOCTH.

U3 npsmoyronbHoro tpeyrompuuka AOP

HaxoauM, uTo OP =+/13> —10%> =+/69 . Cneno-

BaTeIbLHO,
AN =\ AP*> + PN* =
= J100+169—2-13-1/69 + 69 =+/26(13 - /69).

Ananornuno HaxonuMm AN =4/26-(13 + \/@) .

182. B tpeyronsuuke ABC mpoBeACHBI
BBICOTBI BM 1 CN, O — UeHTp BIHUCAHHON
OKpyxHocTH. HM3BecTtHO, ut0 BC =24,

MN=12. Haiigure paamyc OKPYKHOCTH,
OTIMCAaHHOM OKOJIO Tpeyroiabauka BOC.

Omeem: 8+/3 wm 24. Vkasanue. Koadpdu-
MUEHT MoJo0us TpeyroabHuKoB AMN u ABC
paBeH |cosZA|=0,5 (cMm. «Ilocobue», 3amaqa

/B+/
60 rmass 1) ZBOC = - <BH4C

183. (EI'D, 2012). IIpomomkenue Owuc-
cektpucbl CD HepaBHOOEIPEHHOIO Tpe-
yroinbHuka ABC mnepecekaeT OKpPYKHOCTb,
OMMCAHHYIO OKOJIO 3TOTO TPEYyroJibHHUKa, B
Touke E. OKpYKHOCTb, OIHMCAHHas OKOJIO
TpeyroinbHuka ADE, mnepecekaer MIpsAMYIO
AC B Touke F, oTnmnunoit ot A. Halimute pa-
JUYC OKPYXHOCTH, OIIMCAHHOM OKOJO Tpe-
yroneauka ABC, eciu AC =8, AF =3,
yroit BAC paBen 45°.

112
Omeem: T\F Vkazanue. Paccmotpers aBa

BapyaHTa PACIOIOKEHHUS TOYKH F Ha MpIMOi
AC.

2

VAN

Puc. 89

23.05.2013. http://www.alexlarin.net/

1-ti cayuau: mycTh TOUKa F JISKUT MEKIY
toukaMu A wu C (puc. 89a). Torma
/DFC =180°- LAFD = /AED = ZABC, mo-
stomy Tpeyronsuukn CDF u CDB paBHBL
3naunt, BC=FC=AC-AF=5. Orciona,

BC 52
2sin /BAC 2

Toraa nuamerp 3TON OKPYKHOCTH PaBEH 52 ,
HO 3TO MPOTHUBOPEUUT YCIOBHIO 3a/1a4H, TaK KaK
rojlyyaercs, 4YTO JWaMeTp MEHBIIe XOpIbl
AC =8. CnenoBarenpbHO, 3TOT CIIydail HEBO3-
MOJKEH.

2-1i cnyuai: TodKa F IeKUT MEXAY TOUYKaMHU
F u C (puc. 896). Torna LAFD = /AED =
=/ABC, mnostomy TtpeyronsHukn CDF u
CDB PAaBHBL. 3HauuT, BC=FC=
=AC+ AF =11. Orcioga, HCKOMBIA paauyc

BC 12
2sin ZBAC 2

HCKOMBIM paguyc paBeH

paBeH

184. Touku M u N nexat Ha ctopoHe AC
TpeyrojipHuka ABC Ha pacCTOSHHUAX COOT-
BETCTBEHHO 2 U 6 oT BepuMHbl A. Haiigure
paguyc OKpYKHOCTH, IIPOXOoAsIen uepe3 M
u N u Kacaroueics npsMon 4B, ecnu yroa
BAC pasen 30°.

Omeem: 2 wumu 14. Vkazanue. IlpuMeHUTH
TEOpEMY O CEKYIIEN M KacaTelnbHOM.

Pewenue. OKpyXHOCTb MOXKET KacaTbCs
npsamMo AB B Toukax F unm P, COOTBETCT-
BEHHO CIIpaBa WM cJlieBa OT BepuuHbl 4. B
o6oux ciyuasx AP’ = AP’ =AM - AN =12.

Puc. 90

1-1 cnyuau: mycTh Touka P, J1eXUT IpaBee Ha
npsmoit AB mpaBee Toukum A (puc. 90):

PM =\[AR> + AM* =2 AM - AP, -c0s30° = 2,
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PN=\AP?+ AN* =2 AN - AP-c0s30°=24/3 .
Honyuaem PM?*+ PN?=MN’. Cnenosarens-
HO, yron MPN — npsmoit. 3nauur MN — nua-
MeTp.

Bo BTOpOM ciyuae 3amada CBOXMTCS K pac-
CMOTPEHUIO TPEYroabHuKa P, MN .

185. (MHOO, 2012). lan TpeyroJbHUK
ABC co croponamu AB=15 AC=9 u

BC=12. Ha cropone BC B3sTa Touka D, a
Ha oTpe3ke AD — touka O, npuueM CD =4 u
AO=3-0D. OkpyxHOCTh ¢ T1ieHTpoM O
npoxoauT uepe3 Ttouky C. Haiinure pac-
cTostHie OT TOYkM C 10 TOUYKHU MepeceueHust
9TOMN OKPYKHOCTH C NpsAMOu AB.

Omeem: 7,5 unu 7,2. Pewenue. 3amerum,
9T0 TpeyrodbHUK ABC — mNpAMOYronbHBIN U
ZC=90° (puc. 91). IIpoBeaem yepe3 BepUIUHY
A upsmyro, napamnensnyto BC . Ilycts T —
Touka ee mepeceyenus ¢ npsmoit CO, a M —
Touka mepeceuenuss AB u CT. TpeyronbHUK
AOT mnonoben tpeyrombHuky DOC ¢ ko3(-

¢durmreHTOM % =3, nmostomy AT =3CD=12.

TpeyroneHuk  AMT  paBeH TpeyroJIbLHUKY
BMC 1o cTopoHe U ABYM IpUJIEKAIIUM K HeH
yrnam. Torma M — cepenuna AB. Cnenosa-
tenpHO, CM — menunana Tpeyronbauka ABC .

B
T
) M
D9 J
A A
Puc. 91

UYepes BepumHy C nIpsMyro, IapajuIeIbHYIO
AB. Tlyctb Q— TOuKa ee mepecedeHus ¢ mpsi-
Mot AO . Tpeyroasauk CDQ momoben Tpe-

1

CD
oIbHUKY BDA ¢ xosappuimeHTom —— =—,
yr y Ol DB 2

1
noatomy CQ = EAB =7,5. 3HauuT, TPEYyroib-

HUK AMO pasen tpeyronbuuky QCO 1o cro-

pPOHE M JBYM IpHIeKamuM K Hed yriam. Cire-
noBatenbHo, O — cepenuna CM .

23.05.2013. http://www.alexlarin.net/

OKpy>KHOCTH ¢ LeHTpoM B O TMPOXOAUT He-
pe3 Touky C u npu 3tom OM =OC . CnenoBa-
tenbHO, OM — panuyc 3Toit okpyxkHOCTH. [lo-
CKOJNBKY TpeyrombHUK ABC TpsSMOYTOIBHBIM,

1
TO CM=EAB=7,5, a Touka M — ojHa u3

TOYEK IIepeceyeHus NpsIMOH AB U OKPYKHOCTH.

Ilycte N - Bropas Touka. Torma yrom
CNM — BOHMCaHHBI W ONMHPAIOIIUKACA HA JTHa-
metp CM , tak utro CN 1 AB, 1.e. CN — BHI-

coTa TpeyrojabHUKa ABC. Otcrona
oy-ACAB 912,
BC 15

186. (EI'J, 2012). B tpeyronsuuke ABC
W3BECTHBI CTOpoHBl AB=7, BC=8§,
AC=9. OKpyXHOCTb, MPOXOASIIAsl Yepe3
touku 4 u C, nepecekaer npsimbie B4 u BC
COOTBETCTBEHHO B TOYKax K M L, OTIMYHBIX
OT BepmHH TpeyrojibHuka. Otpe3ok KL ka-
CaeTCsi OKPYKHOCTH, BIIMCAaHHOM B Tpe-

yroneHuK ABC. Haligute mmHY OTpe3ka
KL.

9
Omeem: Z wmim 9. Vrkazanue. Cm. «Peme0d-

HHK», | 1aBa 2, 3aiaqa 4.

187. Ha cropone AB tpeyronbauka ABC,
KaK Ha JUaMeTPe IOCTPOEHA IOJIyOKPYX-
HOCTB S, KoTopas nepecekaeT npsameie AC u
BC B TO4YKax B, M A, COOTBETCTBEHHO.

Haiinmure pamuyc momyokpyXKHOCTH S, eciu
H3BeCTHO, 4T0 A4 C =8, B,C=7, a mio-

maab TpEyrojibHuKa 4 B,C paBHa 144/3 .
Omeem: 13 nin \/ﬁ . Vxazanue. icnons3ys

dopmyny S, =%absin ZC nand TpeyroiabHUKa

3

ABC, HaxomuM sinZC = - Ortcrona

ZC=60° umu £C =120°.
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Pewenue. 1-i cayuan: nyctb £C = 60°
(puc. 92a). U3 tpeyronsHuka A B,C 1o Teope-

Me KOCHHYCOB HauneM A4, B, =+/57 .
Tax xak TpeyronbHUK A4;B,C momobeH Tpe-
yronbHUKY ABC ¢ koddduumentom mnomodus

k =cos60° :%, TO AB =2+/57 ¥ UCKOMBIN pa-

JMYC paBeH J57.
2-ti cayuau, xorma £C =120° (puc. 926),
paccMOTpUTE CAMOCTOSITENHHO.

A,

Puc. 926

188. Yron C tpeyronsnuka ABC paBeH
60°, D — otimvHas oT A TOYKa IepeceueHHsI
OKpPYXXHOCTEH, TOCTPOCHHBIX Ha CTOPOHAX
AB u AC xak Ha nuametrpax. M3BecTHO, 4TO
DB:DC =1:3. Haiigure yromu A.

.21 21
Omeem: arcsmT WIn arcsmw.

Cf ZED | @
A A
a o
Puc. 93
Ykazanue. 1-1i cnyyaii: mycTh Touka D JISKAT
Ha orpeske BC (puc. 93a). Ilycte DB=x u

DC=3x, Torma  AD =CD<3 =33x,
AB = AD* + BD* =27x. U3 TEOPEMBI CUHY-

BC AB V21

. = , HAXO0OAUM sin/A=——.
sinZ4A sinZC

2-1i cnywail, Korga Todyka D JEKUT BHE OT-
pe3ka BC 3a Touky B (puc. 936), paccMoTpuTe
CaMOCTOSTEILHO.

COB

189. B Ttpeyrosbanke ABC Ha CTOpOHE
AB =9 B3gTa Touka D Takas, uto AD : DB =
=1 : 8. UsBecrHo, yt0 LBAC =60°. Haii-
mute AC, eclii W3BECTHO, YTO OKPYKHOCTD,

23.05.2013. http://www.alexlarin.net/

npoxojsuias yepe3 Touku B u D u Kacaro-
miasicst npsimoit AC, KacaeTcsl TakKe MpsSMoi
BC.

Omeem: 24 wm 1,8. Vrkazanue. 1-ii cayuaii:
mycTh K — TO4Ka KacaHUsl OKPY>KHOCTU U CTOPO-
Hbl AC (4epTex chenaiiTe camMOCTOSATENBHO).
Tak xak AD =1, BD =8, TO 0 CBOMCTBY Ce-
KyLIeH 1 KacaTelbHON uMeeM AK =3.

IIycte CK =CB=x. Hcnone3ys Tteopemy
KOCHHYCOB 1151 TpeyronbHuka ABC, cOCTaBUTh
ypaBHEHUE

1
x* =92+(x+3)2—2~9~(x+3)~5.

EnuHCTBEHHOMY KOpPHIO 3TOr0  YpaBHCHHS
x =21 coorBerctByeT AC =24.

2-i cayyau: MyCTh TOYKa KacaHus K JEKHUT
BHE oTpe3ka AC 3a Touky A (paccMOTpuUTE ca-
MOCTOSITETTHHO).

190. B tpeyrosbanke ABC Ha CTOpOHE
AB B3sTa Touka D Tak, uro AD:BD=1:8.
M3BectHo, uto BC =9, a ZBAC=60°.

Kakyro miuHy Moxer umers cropoHa AC,
€CIIM OKPYKHOCTb, IIPOXOJSIIAs 4epe3 TOU-
k1 B u D, xacaercs npsimbix BC u AC?

2 2
Omeem: 77 WIH Z—3 Ykazanue. Cm. ym-

paxuenue 189.

191. Yepes oaHy U Ty € TOUKY OKPYXK-
HOCTHU IIPOBCACHBI XOPAbl, PABHBIC a U b.
Ecmm COCAUHHUTL UMX KOHLBI, TO ITOJYYHUTCHA
TpeyrojpHuK Iuomanu S. Haliqure panuyc
OKPY>KHOCTH.

ab .
Omeem: ecnmu S >7 peIIeHU HET;

Ja* +b?

ab
ecm S =7, TO OIHO penieHue R =

2
(Xopab! B3aMMHO MEPIEHINKYIISPHBI);
ab
eciu S<—, TO JBa perieHus
ab [ 2 272 2 o
Rzﬁ\/a +b"F2Va'b” -4S (BepxHMit

3HaK OepeTcs, KOrja yroll MexaIy XOpJaMu OCT-
PpBIH, HIDKHUH 3HAK, €CITH YTOJ TYIIOH).

Ykazanue. Hcnonp3oBath bopmyIibl
S, =labsin4C u R :a_bc'
2 48
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PaBHoOeapeHHBI TPEYr0JIbHUK
U OKPYKHOCTh

192. OkpyXHOCTb OIlKMCaHa OKOJIO paB-
HOCTOpOHHero TpeyroyibHuka ABC. Ha nyre
BC, He conepxaineit TOUKy A, pacmoiokeHa
Touka M, pendiias rpaayCHyI0 Mepy 3TOu
ayru B oTHomieHuu 1:2. Haiigure yrisl
TpeyronbHuka AMB.

Omeem: 40°; 80°, 60° wmm 60° 20°
100°. Vkazanue. Cm. puc. 94.

B 40°
° Ml
) 40°
M,
40°
A C
12¢°
Puc. 94

193. Tpeyronsnuk ABC paBHOOeapeH-
Hbiii. Paguyc OA omumcaHHOTO Kpyra oOpa-
3yeT ¢ ocHoBaHueM AC yron OAC, paBHbI
20°. Haiigute yron BAC.

Puc. 95

Omeem: 35° wmm 55° . Vkasanue. Cm. puc. 95.

B 194. B OkpyXHOCTh
paaudyca 5 BIIMCaH paB-
HOOEIPEHHBIN TPEYroJb-
HUK, CyMMa OCHOBAaHHS U
BBICOTBI KOTOPOI'O paBHa

A C 16. Haiigute BBICOTY
M TPEYrOJIbHUKA.
Puc. 96 Omeem: 6,4 nnu 8. Vka-

sanue. Tlo ycmoBuwo (puc.
96) AC+ BH =16. Ilo Teopeme o xopaax

AH -HC =BH -(BM —BH),
rae BM — nuamerp.

23.05.2013. http://www.alexlarin.net/

195. JlniuHa OKpPY)KHOCTH, OIHCAaHHOU
OKOJIO PaBHOOEIPEHHOIO TPEYroJibHUKA,
paBHa 207 . Haiinure momans 3TOro Tpe-
YTOJIBHHKA, €CJI €r0 OCHOBAHHE paBHO 12.

Omeem: 12 unu 108. Vkazanue. Paccmotpu-
T€ OCTPOYTONbHBIN (puc. 97a) u TYNmOYTrOJbHEII

(puc. 976) TpeyroNbHUK.

Puc. 97

196. PaBHOocTOpOHHMI TpeyronbHUK ABC
CO CTOPOHOM 3 BIMCaH B OKPY’KHOCTb. Tou-
Ka D JeXuT Ha OKPYKHOCTH, IPUYEM XOPJa

AD paBHa \/g . Haitoure xopast BD u CD.
Omeem: \/g; 23 wm 2\/5; V3 . Vkaza-

Hue. Touka D JIeKUT Ha Ayre, CTITMBAEMOU
XOpIoit AB, uiu Ha JIyre, CTATHBAEMOi Xopaou
AC.

197. OkpyXHOCTh, BIIMCAHHAs B PaBHO-
Oenpennbrii TpeyronbHuk ABC, KacaeTcs
ero 6okoBbIx cTopoH AC u BC B Toukax M u
N. Haiimnre AB, ecmu AC=8 u MN =3.

Omeem: 4 v 12.
Vxazanue. Kaca- C
TEJIbHBIC IPOBEICH-
HbIE K OKPYXHOCTH
W3 OAHOM TOYKH paB-
Hel. U3 mnonobus
TpeyronbHukoB NCM
u ABC cuemyer
8—x

8
Orcrona Puc. 98

x*—8x+12=0.

B X H X A4

3
=— c. 9%).
. (puc. 98)

198. B paBHOOeApeHHBIN TPEyroJIbHUK C
OocHOBaHUEM 24 u O0KoBOH cropoHOUl 20
BIIMCaHA OKPYKHOCTh. Haiinure nnuHy OT-
pe3Ka, 3aKII0YEHHOT0 MEXAY ABYMS CTOpO-
HaMU TPEYroJIbHUKA, MapajlIeIbHOTO TPETh-
eil CTOpOHE U Kacarollerocsi OKpy>KHOCTH.
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Omeem: 6 wmm 7,5. Vkazanue. 1-ii cayuaii:
MyCTh HMCKOMBIH OTPE30K MapajlielieH OCHOBA-
HUIO TpeyroabHuka (puc. 99). U3 paBeHcrBa
KacaTelbHBIX, TPOBEICHHBIX K OKPYXKHOCTH W3
OIHOW  TOYKH,  CIEAYyeT AG=AN =12,
CN=CF=12, BG=BF=8, EG=EM,
DM = DF . llepumerp TpeyronbHuka BED
paBen 16. Ilycte ED=x. W3 momobus Ttpe-

P ED
yronbHukoB BED u ABC cnepyer —2£2 =—
Pyc  AC

A N C
Puc. 99

2-1i cayuati, KOrJa UCKOMBIM OTPE30K Mmapaj-
neneH OOKOBOW CTOpPOHE TpEYroJibHUKa, pac-
CMOTPHTE CAMOCTOSTENBHO.

199. (EI'3, 2011). Ilpsmas, neprneHau-
KyJsipHasi OOKOBOM CTOpPOHE paBHOOEApEH-
HOTO TPEYrOJbHUKA, OTCEKAET OT HEro 4e-
TBIPEXYTOJIbHUK, B KOTOPBIA MOKHO BIIMCATh
OKpYXHOCTb. Haliure paanyc OKpyKHOCTH,
€CJIM OTPE30K MPSIMOM, 3aKJIFOUECHHBIN BHYT-
pU TpeyrojibHHUKa, paBeH 6, a OTHOLIEHHE
OOKOBOM CTOPOHBI TPEYrojbHUKA K €ro oc-

HOBAaHHIO PAaBHO re

21
Omeem: v WIN % Vkazanue. Ilycts ocHO-

Banue AC =6x (puc. 100), OOKOBBIC CTOPOHBI
AB =BC=5x, Torma BeicoTa BH =4x. U3
MPsIMOYTOJIbHOTO TpeyronbHuka BHC Haiigem

sinéCz%, coséC:%. Torma sin/ZB =

=sin2£C =§—:. U3 mnpamoyrombHOro Tpe-

yronbHuKa BPQ nmeem
PO 6: 24 25

sin/B 25 4

25V, 7
BO=[ 22| —6* =L
o-\[3) -1

9

23.05.2013. http://www.alexlarin.net/

Jmuael  orpeskoB  CQ =5x-1,75 u
AP =5x-6,25 . Tak Kak OKpy>KHOCTb BIIMCaHa
B yeTbIpexyronbHuk APQC, 1o umeeM 6+ 6x =
=(5x-1,75)+(5x—-6,25). Orcromga x=3,5.

[Inomane u momynepuMerp JAHHOTO TPEYTOJb-

1
HHUKAa COOTBETCTBEHHO paBHBI 5-4x-6x=

=12x*=12-3,5" =147 u 8x =8-3,5=28.
ITonydyaem panuyc BNMCAHHOW OKPYKHOCTH
147

—L=5,5.
28
B
0
P
A H C
Puc. 100

2-i cayyau, korga mpsmas PQ mepecekaer
ocHoBanne AC u OokoByw cropony BC B
Toukax P u () COOTBETCTBEHHO, PacCMOTPHUTE
CaMOCTOSTEILHO.

200. OtHouIeHHE BBICOTHI paBHOOEIPEH-
HOTO TPEYrojbHUKa, OMYIIEHHONW Ha OOKO-
BYIO CTOPOHY, K JPYIOM BBICOTE 3TOIO Tpe-
yrojgpHHKa paBHO 1,2. IlpsAmas, nepnenau-
KyJsipHasi OOKOBOM CTOpPOHE TpEeyroJibHUKa,
OTCEKaeT OT HEro YEeTBIPEXYTOJbHUK Tak,
YTO OTPE30K ATOM MPSIMON, 3aKIFOUYECHHBIN
MEXKly CTOPOHAMU TPEYIrOJIbHUKA, paBeH 12,
U B MOJYYEHHBIH YEThIPEXYTOJIbHUK MOYHO
BIIMCAaTh OKpPYXHOCTb. Halinure pannyc
9TOMN OKPYKHOCTH.

Omeem: 9 umn 10,5. Vkazanue. Cm. ympax-
Henue 199.

201. Ilpsmasi, nepneHAUKYIsIpHas OOKO-
BOM CTOpOHE pPaBHOOEAPEHHOTO TPEYToJjb-
HUKa co cTtopoHamu 25, 25 u 14, oTcekaer
OT HEro 4YEeTBIPEXYrOJIbHUK, B KOTOPBII
MOXHO BIIMCaTh OKpYKHOCTb. Haiinure
IIJIOIIA/Ib 3TOTO YETHIPEXYT OJIbHUKA.

7203 651

Omeem: WIN
62

«[Tocobuey, mpumep 16.

Vkazanue. Cwm.
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202. B TPEYroJIbHUKE ABC
AB=BC=10, AC=12. B TtpeyrojbHUK
BIMCaHa OKpYXHOCThb. KacarenbHas k 31O
OKPY)KHOCTH, TapajuliesibHasg BbicoTe BD,
IIEPECEKaeT CTOPOHBI TPEYroJIbHUKA B
toukax F u E. Haitgute mmHy paguyca

OKPYXHOCTH, ONIMCAaHHOM 0KOJIO
TpeyroipHuka CFE.
B
E
0
A D F C
B
E
0
A F D C
Puc. 101

Omeem: 2,5 nmu 0,5@ . Ykasanue. Pac-
cMoTpuTe aBa ciydas (puc. 101).

203. Haiimute BeMUYUHY yIila IPU OCHO-
BaHWU PpaABHOOEIPEHHOTO TPEYroJIbHUKA,
€CITM OTHOIICHHWE PAJNyCOB BIHCAHHOW H

4
ONMCAHHOM OKPYXHOCTEH paBHO S

2
Omeem: arccosg WIn arccosg. Yxazanue.

a S
. , Fr=—.
2sina p

UcnionszoBath Qopmynel R =

Pewenue. IlycTb yron npu OCHOBaHMM O, JIJIU-
Ha OCHOBaHUs b, OOKOBas CTOPOHA @ , PaINyChl
a

r u R. Tlo Teopeme cuHycoB R=—;

2sino
|

S 2-§-a -sin(m—2a)

y=—= =

p 2a+2acosa

b=2acosa,

a-sino-cosol
=———  Tak kak
1+ cosa

r a-sino-coso.  a

—= :(——=2(1-cosa)cosa,
R l+cosa  2sino
TO

nMeEEM

23.05.2013. http://www.alexlarin.net/

2(1—cosa)cosa =g

NN
9cos’a—9cosa+2=0.

2 1
Otcroga coso. = g WM COSOL = g .

204. Haiimute BeMYUHY yIla IPU OCHO-
BaHMHM PaBHOOCIPEHHOTO TpPEYroJIbHUKA,
€CJIM OTHOIICHUE pAJNyCOB BIUCAHHOW M
OITMCAaHHON OKPYXXHOCTEH paBHO K .

1£V1-2k

Omeem: arccos . Yxazanue. Cwm.

ynpaxuenne 203.
20S. B tpeyronsuuke ABC ctopoHsl AB

12
u BC paBHbl, cuHyc yria B paBeH %, a

paanyc BIMCAHHOM OKPYXHOCTH paBeH 169.
Haiinmure pagnyc onucaHHON OKPYKHOCTH.

Omeem: 50,7 unu 169. Vkazanue. V3 ycino-

11
BHUS 3aJa4yd HMeEEM cosABzié. Paccmort-

cos 43:2 5
169

peTh JBa cirydast
11
cos LB = 160" Bocmonb3oBaThCsi paBEeHCTBOM
r
M3 MPEIbIIYIIHX 3a1au E =2(1—-cosa)cosa..

206. B tpeyronsuuke ABC ctoponsl AB

120
u BC paBHbl, CUHYC yriia B paBeH 169" a

paanyc ONMMCAaHHON OKPYKHOCTH paBeH 169.
Haiinure pagnyc BIMCAHHON OKPYKHOCTH.

Omeem: 24 nwmm 80. Vkazanue. Cm. ympax-
Henwue 205.

207. Paguyc omucaHHOW OKOJO paBHO-
OEIpEeHHOI0 TPEYroJbHUKA OKPYKHOCTU pa-
BEH 25, a BIMCAaHHOM B HETO OKPYXHOCTH —
12. Haligute CTOPOHBI TPEYTOJIbHUKA.

Omeem: 8@, 10\/5, 10\/5 unu 48, 40,

40. Vkazanue 1. CM. ipenbiaymme 3agadm. Yxa-
sanue 2. Ilpumenuts ¢dopmyny  Diinepa

d*>=R*-2Rr, tne d — paccTosHHE MEXIy
LIEHTpaMH BIMCAaHHOW M ONMCAaHHOW OKPYXKHO-
CTEH.
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208. (EI'9, 2012). B xakoM OTHOIICHHUH
TOYKA KAacaHWs BIUCAHHOW B PaBHOOEIpEH-
HBII TPEYrOJbHUK OKPYKHOCTH JETUT €ro
OOKOBYIO CTOpPOHY (CuuTas OT BEPIIHHBI),
€CJIM W3BECTHO, YTO OTHOIIECHHE PaIyCOB
€ro BIIMCAHHOW OKPY>KHOCTH U OKPYXHOCTH,
KACAIOIIENUCs] CTOPOHBI TPEYTOJIBHUKA U IIPO-

. 2
JOJDKEHUM JIBYX APYTHX CTOPOH, PABHO = ?

Omeem: % 703071 % Vkazanue. Cm. «Pe-

meOHuky, ['maBa 2, 3agaya 17.

209. (EI'J, 2012). Haitngure yrom mpu
OCHOBAaHUHU PABHOOEIPEHHOI'O TPEYrOJIbHU-
Ka €CJIH M3BECTHO, YTO OTHOLICHHE paIuy-
COB €r0 BIIMCAHHOM OKPYKHOCTH M OKPYXK-
HOCTH, KaCaroIllecsi CTOPOHBI TPEYTOJIbHUKA
U NPOAOJDKEHUU ABYX APYIHMX €r0 CTOPOH,

paBHO 2
5

2
Omeem: arccos— wium arccos—. Cm. «Pe-
7 3
mreonuk», ['nasa 2, 3agaga 17.

210. B paBHOOEApEHHOM TPEYrOJbHUKE
OokoBasi cropoHa paBHa 10, a ocHOBaHuWe
paBHO 12. OKpy>KHOCTb C LIEHTPOM Ha CTO-
pOHE TPEYroJbHUKA KAacaeTcsl ABYX JIPYrUX
ero cropoH. Haliure paanyc OKpyKHOCTH.

B
Y
£
A G C
Puc. 102

24
Omeem: 5 WU % Ykazanue. 1-ii cny-

yqii: MyCTh IIEHTP OKPYKHOCTH JISKUT Ha OOKO-
Boii cropone BC tpeyronbauka ABC (puc. 102).
[Inomane tpeyronsuuka ABC pasna 48. Uc-
MONIB3Yst PABEHCTBO S, =S5 + S oc » TOTY-

YUM ypaBHEHUE 48 :%1«10 +%r~12 .

23.05.2013. http://www.alexlarin.net/

. 48
OTcro1a UICKOMBIN pagnyc » = T

2-1i cnyuati, KOrJa IEHTP OKPYKHOCTHU JICKUT
Ha ocHOBaHUU AC, pacCMOTPUTE CAMOCTOSATENb-
HO.

211. Ha 60k0BOi1 cTOpoHE paBHOOEIPEH-
HOTO TpEYyroJibHWKAa Kak Ha JuaMmeTpe Io-
CTpO€Ha OKPYXHOCTb, AeJsliasi BTOPyo 00-
KOBYIO CTOPOHY Ha OTpE3KH, paBHble 1 u 2.
Haiinnre ocHOBaHME TPEYroJIbHUKA.

Omeem: \/g 1501051 \/E . Yraszanue. 1-ii cny-
yai: BG=1un CG=2, torma AB=BC=3
(puc. 103). Hdamee ucnons3oBaTth Teopemy llu-

¢daropa s TPSIMOYTONBHBIX TPEYrOJIBHUKOB
ABG u ACG.

A~~~ C

Puc. 103
2-1i cayqai, korqga BG =2 u CG =1.

212. Ha 6okoBoO#i CTOpOHE paBHOOEIpEH-
HOTO TpEYyroJibHWKAa Kak Ha JUaMmeTpe Io-
CTPOEHA OKPYKHOCTb, JeJsllas BTOpyro 0o-
KOBYIO CTOPOHY Ha OTpE€3KH, paBHbIE a U b.
Haiinnre ocHOBaHME TPEYroJIbHUKA.

Omeem: +/2a(a+b) wmn 2b(a+b). Vkasa-

nue. AC =~ AD* + DC* =+ AB* — BD* + DC>
(puc. 104).

]?’
p C

Puc. 104

213. B tpeyronsauke ABC AC =BC =35
nu ZC=120°. Touka K ACKUT HA CTOPOHE

AB w nenwur ee B otHotennn AK : KB=1:4.
Haiimure paguyc OKpyKHOCTH, KacaroIIencs
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npsiMbix AC u BC u mpoxopsiier uepes
TOuKy K.

Omeem: 5\/§ +6. Vrkazanue. 1-ii cnyuaii:
MyCcTh TOYKa KacaHud F JexuT Ha orpeske AC
(puc. 105). Hcronb3ys CBOWCTBO CEKyIIed u
KacaTeIbHON AF?* = AK - AH , HaiieM
AF =23 . Torna FC =5-2+/3. U3 npsmo-
yroiasHOro Tpeyroabanka OFC monyduM JUTHHY

pamiyca OF =(5-2+/3)-1g60° =53 —6.

C
F
K E H
A B
Yo ]
Puc. 105

Bropoii cinydaii, korna Toduka KacaHus [ je-
KUT BHE oTpe3ka AC 3a TOUKY A, pacCCMOTPHUTE
CaMOCTOSITENBHO.

214. B paBHOOEAPEHHOM TPEYrOJbHUKE
ABC Ha ocuoBanun AC B3sTa Touka M Tak,
uro AM =a, MC =b. B TpeyroibHUKH
ABM w CBM Bnucanbl okpyxHocTH. Haii-
JIUTE PacCTOSIHUE MEX]y TOUYKAMM KacaHus
9TUX OKPYKHOCTEM CO CTOpOHOU BM.

la—b|
2

Omeem: . Vkazanue. JInunbl oTpes-

KOB KacaTeJIbHbIX IIPU BepliuHE M B TPEyroyb-
AM + BM — AB .

Hukax ABM u BMC paBHbI 2

CM + BM - BC
2

COOTBCTCTBCHHO.

215. BepuinHy NpaBUJIBHOTO TPEYroJib-
HUKA COEIMHUIIM OTPE3KOM C TOYKOM, Je-
JSIeH MPOTUBOIOJIOKHYIO CTOPOHY B OT-
HoueHuu 3:5. B oOpa3oBaBiinecs npu 3ToM
7IBa TPEYroJIbHUKa BIUCAIU KPYrd, IUIO-
maab OJHOTO M3 KOTOPHIX paBHa 36. Haitu-
T€ IUIOIa/lb BTOPOTO KpyTa.

Omeem: 16 unu 81. Vkazanue. Ilycth B Tpe-
yroinsauke ABC Ttouka D nenut cropony BC B
otHomeHNH 3:5 (cumras ot Touku B). Ecmu
AB =8a, 0 BD=3a u CD =5a. Ucnomns-

3ys TeopeMy KOCHHYCOB, HaiineM AD =7a.

S
[Mpumennuts Gopmyiny » =— i KaXIOrO U3
p

23.05.2013. http://www.alexlarin.net/

TpeyronbankoB ABD m ACD u mokasath, 4TO
OTHOIIICHUE KBaJIpaTOB pPaaNyCOB BIHCAHHBIX

4
KpPYrOB paBHO R

216. B paBHOOEPEHHOM TPEYTOJIbHUKE C
yriiom 120° pagmyc BIUCAHHOW OKPYKHO-
CTH paBeH R. BHyTpu TpeyrojibHHMKa pac-
MIOJIOXKEHBI JIBA PABHBIX, KAaCAIOLIUXCA APYT
Apyra Kpyra, KakJIplii U3 KOTOPBIX Kacaercs
0/1HOI1 OOKOBOM CTOPOHBI TPEYroJIbHUKA U
BIIMCAaHHON B TPEYrOJbHUK OKPYKHOCTH.
Haiinure pannycel 3TUX KPyroB.

58078 —(3 — 2\/5)R

3
«Pemrebnuky», ['naBa 2, 3anaqy 16.

R
Omeem: g . Yxazanue. Cwm.

217. [Jan TpeyroJIbHUK CO CTOpOHaMH 26,
26 u 20. BHyTpu HEro pacroJiOKeHBI IBE
paBHBIE KacarolIMeCs OKPYKHOCTH, KaxKlas
U3 KOTOPBIX Kacaercsi NIByX CTOPOH Tpe-
yrojibHUKa. Haiiaure paaumychl OKpPYKHO-
CTeM.

Omeem: 4 wunun % Vkazanue. Cm. «Pe-

meOHuKy, ['maBa 2, 3agaya 16.

218. (I0r, npoousbiii EI'D, 2012). Pagu-
yC OKpPY)KHOCTH, BIIMCAaHHON B paBHOOEM-
PEHHBIN TpeyroiapHUK paBeH 150 cm, a xo-

7
CHUHYC yIja IIpH €ro OCHOBaHHM PaBEH ry

Haiimure paguyc OKpyKHOCTH, KacaroIencs

BIIMCAHHOM OKPYXHOCTH 3TOI'0 TPEYTOJIbHHU-
Ka U JIBYX €r0 CTOPOH.

Omeem: 10 cm nimm 90 cm. Vraszanue. Cwm.

«[Tocobuey, npumep 4.

219. (EI'J, 2012). Haitnure KocUHYC yT-
Ja TpU OCHOBAaHWHM DPAaBHOOEIPEHHOTO Tpe-
YrOJIbHUKA, €CII M3BECTHO, YTO PAJNYC €Tro
BIIMCAHHON OKPY)XHOCTH B 6 pa3 MEHBIIEC
pammyca OKpYKHOCTH, Kacaromeicst cTopo-
Hbl M TPOJIOJDKCHUH JBYX IPYTHX CTOPOH
TPEYroJbHUKA.

1
Omeem: g 7005 7 Yrkazanue. Vctions3o-

BaTh (OPMYIIBI: pajnyca OKPY>KHOCTH, BIIHCaH-

. S
HOM B TPEYrOJIbHUK 7 =—; pajuyca BHEBIIU-
p
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CaHHON OKPY>KHOCTH TpPEYTroJbHHKA, Kacarolen-

Cs CTOPOHBI @ , 7, = .
p—a

220. OgHa OKpPY)KHOCTh ONMCaHa OKOJIO
paBHOCTOpPOHHEro TpeyroibHuka ABC, a
BTOpas BIIMCAHA B yrol A W Kacaercs Iep-
BOW OKpyXHOCTH. Halimute oTHOLIEHHE pa-
JINYCOB OKPYKHOCTEM.

Omeem: 3:2 wm 1:2. Vkazanue. Vcnonb-
30BaTh CBOWMCTBO KaTeTa, JIGKAIIEro IPOTHB YI-
ja 30°. Hampumep (puc. 106),
BG=BO,+0,G=2r+r=3r u BG— nuamerp
OIUCAHHOM OKOJIO TPEYrOJbHUKA OKPYXXHOCTH,
paBubIlif BG =2R . Otciona 3r =2R .

Puc. 106

221. B paBHOOEIpEHHBIN TPEYTrOJIbHUK C
ocHoBaHueM 10 u OGokoBo# cropoHO#l 13
BIIMCAaHA OKPYKHOCTb. BTOpas oKpyX HOCTbH
KacaeTcs IByX CTOPOH TPEYroJIbHUKA U Iep-
BOW OKpyxHOcCTH. Haiinure paauyc BTOpOMH
OKPYXHOCTH.

40 10(17 —4+/13)

— WJIN —MmMMMm
27

CwMm. «Pemebnuk», ['maBa 2, 3agada 14.

Omeem: . Yxasanue.

222. BepmuHa paBHOOEAPEHHOTO Tpe-
YroJbHUKa ¢ OOKOBOM CTOPOHOU 25 U OCHO-
BaHHEM 48 CIyXUT LEHTPOM JaHHOM OK-
py)xHOcTH paguyca 3. Haligure paauyc ok-
PYKHOCTH, Kacarouleiicsi JaHHOW M IpPOXo-
JSIIed 4yepe3 KOHIbI OCHOBAHUS TPEYToJjib-
HUKA.

Omeem: 74 unn T Vrazanue. Cm. «Pe-

meonuk», ['nasa 3, 3agaya 4.

23.05.2013. http://www.alexlarin.net/

223. PaccrosiHue Mex/1y napaielbHbIMU
npsiMbIMU paBHO 4. Ha ofHON U3 HUX JEKUT
touka C, a Ha Apyroit — Touku 4 u B, npu-
4yeM TpeyrojibHUK ABC — OCTpOYyroJibHBIN U
paBHOOEIpEHHBI U ero OOKOBas CTOPOHA
paBHa 5. Halimute paanyc OKpYKHOCTH,
BIIMCAaHHOM B TpeyrojbHuk ABC.

Omeem: # 703071 % Vkazanue. Cwm.

«[Tocobuey, mpumep 13.

224. PaccTosiHue Mex/1y MapaielbHbIMU
npssMbIMU paBHO 12. Ha onHOM M3 HHX Jie-
#UT Touka C, a Ha Apyrol — Touku 4 u B,
npuyeM TpeyrojabHuk ABC — paBHOOeIpeH-
HBIM ¥ ero 6okoBas cropoHa paBHa 13. Haii-
IUTE paJnyC OKPYKHOCTH, BIIMCAaHHOW B
TpeyrojapHuk ABC.

39-9J13  26-4413 10

; 501150 , WJIM ——

2 3 3
Vxazanue. Cm. «Ilocobuey, mpumep 13.

Omeem:

225. (MockBa, peneTHIIHOHHBIH JK3a-
MeH, 2012). PaccrossHue Mexay napasuieiib-
HbIMM TpsMbIMU paBHO 24. Ha oxHoil u3
HUX JeXHUT Touka C, a Ha ApYyroil — Touku A
u B, mpuuem TpeyronbHuk ABC — ocTpo-
YTOJIbHBIA paBHOOEIPEHHBIN U ero GoKoBast
cTopoHa paBHa 25. Haigurte pammyc Ok-
PYKHOCTH, OTUCAHHON OKOJIO TPEYroJIbHUKa
ABC.

12
Omeem: %85 WU ?5 Ykazanue. Cm. mipe-

JbIAYIINE 3a0a4H.

226. (MHUOO, 2011) PaccrosHue Mexay
napajuieIbHBIMA TIPSIMBIMUA paBHO 6. Ha of-
HOW U3 HUX JIOKUT BepinHa C, Ha pyron —
OCHOBaHHE AB paBHOOEIPEHHOTO TPEYTOJIb-
nuka ABC. U3BectHO, uto AB = 16. Haiimure
pacCTosIHME MEXIY IEHTPAMU OKPYKHOCTEH,
OJIHA W3 KOTOPBIX BMHCAaHA B TPEYroJbHUK
ABC, a Bropas kacaercsi JaHHBIX MapalIelib-

HBIX MPSMBIX U OOKOBOW CTOPOHBI TPEYIoJib-
auka ABC.

Omeem: Vrazanue. Cwm.

J1o J730
T NN T .

«Pemebnux», ['masa 2, 3agaga 10.
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227. BeicotTa paBHOOEAPEHHOTO Tpe-
YTOJIbHUKA, ONyLIEHHAsl Ha OCHOBAaHUE, paB-
Ha 45, TouKa KacaHUs BIUCAHHOU OKPYXKHO-
CTH ¢ OOKOBOW CTOPOHOM IEJHT 3TY CTOPO-
HY B OTHOIIEHUHU 8 : 9, cuuTas OT OCHOBa-
Hug. Halimure pammyc OKpYKHOCTH, Ka-
CaloLIENCA CTOPOHBI TPEYrOJIbHUKA WU IIPO-
JOJDKEHHUH JIBYX IPYIUX €r0 CTOPOH.

Omeem: 40 wn 45. Vrazanue. CMm. «Perie0-
HHK», | 'T1aBa 2, 3agada 13.

228. Bricota paBHOOEAPEHHOTO Tpe-
YTOJbHUKA, ONyIIEHHAsl Ha OCHOBAaHUE, paB-
Ha 9, a paguyc BIHCAaHHOHN B TPEYrOJbHUK
OKpyxHOCTH paBeH 4. Halinute paguyc ok-
PYXKHOCTH, Kacarouleiicss CTOpOHBI Tpe-
YTOJbHUKA U MPOJOJDKEHUM JIBYX €ro CTO-
POH.

Omeem: 9 wnu 36. Vrazanue. CM. «Perie0-
HHK», [ 'T1aBa 2, 3ajgada 13.

229. Jlan paBHOOEIPEHHBII TPEYTOJIbHUK
ABC (AB = BC). B Touke M K OKpyXHOCTH,
BIIMCAHHOI B TPEYroJbHUK, MPOBEACHA Ka-
caTeipHasi, NEPIEHIUKYJISpPHAas K CTOPOHE
BC. D — Touka mepecedyeHHUs] KacaTeIbHOU
co cropoHoit BC. Omnpenenute IUIOMIAIL
TpeyroipHuka ABC, ecnu paauyc BIIMCaH-
HOM OKpPYXXHOCTH paBeH 7', a IJIOU[aab Tpe-

yroibHuka MBD paBHa S.
2
(\/452 487 420 ¢ rz)
Omeem: > WU
28 —-r
2
(\/452 48”7 42 4 rz)
> . Vxaszanue. 1-ui cny-
28 —-r

yaii: myctb BE =x, AC=2y, BH=h (puc.
107). Yerwipexyronbauk MOED — KBajpar,

1
BD=x+r, MD=r, SBMDZE(X""”)”:S-

28 —7*
P

Tpeyroneauku HBC u

X X OBE IMOO00HEI,

E Z=ﬁ u h=22 To-
r roox r

D JIynepuMerp ©  IJjo-
manb  TpPeyroJbHHUKA
ABC  CcOOTBETCTBEHHO
paBHBI p=x+2)y W

B Otcroga x =

Ff M| r
0
r

Ay HY C
Puc. 107

23.05.2013. http://www.alexlarin.net/

1
SABCZP’”ZE}"Z)’-

Ortcrona
(x+2y)r= yx wm y'x—2yr’ —xr’=0.
Ortcrona
(72 245> =45 426" )
Vi, = .

25 —-r

Tak Kak B KBaJpaTHOM YpaBHEHHH CBOOOHBIH
YIEH OTPHULIATENBHBIN, TO KOPHU )}, U ), Pa3HO-

ro 3uaka. Ocraercs IMOJACTaBUTL IIOJTYUCHHBIC
yix
3HaueHus B opmyny S .. =hy = .
r
Bropoii cnydail, COOTBETCTBYIOLIMI Kaca-
TENbHONH K OKPYXHOCTH, MpPOBEIEHHOW uepes

TOYKY M, permaercst aHaJIOru4IHo.

230. Okos0 paBHOOEIPEHHOTO TPEYTOJIb-
Huka ABC (AC =BC) omnucaHa OKpYyX-

HOCTh pamuyca R. Yron C TpeyrojpHUKa

T
MMEET BEIIMYUHY O (a<5). Touka E —

cepeaquHa Ayru BC ONHMCAaHHON OKpPYXHO-
ctu. Haiinnre paguyc OKpy»KHOCTH, Kacaro-
IIeHCsl BHEIIHUM O0pa3oM ONHMCAHHOU OK-
PY)KHOCTHU B TOUKE £ 1 ipsimoit AB.

T
Omeem: Ecin 0 < o < 3 TO

R(cosoc —sin aj
2

.o
R (cosa + sin 2}
WA ;

. a .o
1—sin— 1+sin—
2 2

R (cosa +sin (;j
TO =2R;

b

T
ecim o =—,

l—sing
2

b b
ecId — <o <—, TO
3 2

R(cosoc + sin (;J

R(sina —cosaj
2

l—sing
2

NI

l—sing
2

Vxazanue. Xopma BC pa3z0uBaeT OKpYX-
HOCTh Ha JiBe Iyru. PaccMoTpers ciydan pacro-
JIOXKEHHUS TOYKU E Ha 3THX Ayrax B 3aBUCHUMOCTH
OT BCJIMYMHEI yTJj1a A .
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Kopanoe A.I., IIpoxogves A.A. Ilnanumempuueckue 3a0auu ¢ HeOOHO3HAYHOCMBIO 6 YC06UU (MHO206APUAHMHbLE 300aULL)

01
C
E
0 M
A WB N
Puc. 108a

. . I i
1-i cayyai: nmycrthb §<oc<5 u Touka E

pacnonoxena Ha manoi nyre BC (puc. 108q, 6).
OO6o3HaunuM IMHY HCKOMOro paamyca O,N

yepe3 x. Torma O0O,=R+x. Ilycts

/BCD = % Torma Z/BOD=2/BCD =0 (kak

LUEHTpallbHbI  yrom), ZO,0OM =/ZBCD :%

(kak yriapl CO B3aMMHO NEpPHEHIUKYISIPHBIMU
CTOPOHAMM).

Puc. 1086
W3 npsamoyronsHOro tpeyromsHuka O,0M

umeeM OM =(R+x) sin%. C npyroit cTopOoHBI
OM =O,N -—0OD =x—Rcoso . U3 nomy4enHo-

. a
ro ypaBHeHHs x — Rcoso =(R+x) smE Haxo-

.o
R (cosa + sin 2}
UM x =

l—sing
2

. . T T
2-1i cayyaii: MyCTh §<oc<5 u Touka E

pacnosioxeHna Ha 6ombinoit ayre BC (puc. 108s).

23.05.2013. http://www.alexlarin.net/

Torma OM =(R+x) sin% u
OM =O,N +0OD = x+ Rcoso . I3 momy4eHHo-

. a
ro ypaBHEHHs x+ Rcoso = (R + x) smE Haxo-

R(sina—cosaJ
2

IAM x =
.o
1 —sin—
2
C
0]
@4/ )
N\
N A4 B
Puc. 1086

T T
Crydan, korma o = 3 wm 0<o <—, pac-

CMOTPHUTE CaMOCTOATEIIbHO.
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I’IeT])I]‘I)eXyl"O.]'Il)HI/IK H OKPYKHOCTH

231. Jlyiuabl cOCEAHUX CTOPOH, BIMCAH-
HOTO B OKPYXHOCTh, YETHIPEXYroJIbHUKA
oTnuyarorcss Ha 1. JliMHAa HaMMeEHbIIEH U3
HUX Takke paBHa 1. Haiigure paamyc ox-

PYXKHOCTH.

21

Omeem: > 58078 3 Yrkazanue. 1lycts

HauMeHbIass cropona BC=1, Torma mIuHBI
cocelHUX CTOpoH AB=CD=2. ]Ing CTOpOHBI
AD BO3MOXXHBI IBa 3HAUCHUS.

1-tt cayuaii: AD =3 (puc. 109a). Xopuast AB
u CD pasubl, noatomy BC||AD u ABCD —
paBHOOEIPEHHAS Tparneuus.

BE 1 AD, tornma AEz%zl

[IpoBenem
DE=2. 3

b
MPSIMOYTOJIBHOT'O TpeyroibHuKa ABE Haxoaum

BE =+2° -1? _\/§ a M3 IPSMOYTOJIBHOTO Tpe-
YIOJIbHUKA BDE NOJIy4YaeM

BD = w/22+(\/7 —f Tak kak B mpsaMo-

YrOABHOM TPEYrojibHUKe runorenysa AB=2 wu
karer AE=1, to ZBAE=60°. Jlns Tpeyromnb-
uuka ABD 3anmmem BD =2Rsin ZBAD . Otcio-

Vi i

Jla paAnyc OKpYXHOCTH R =

2sin60° 3
B C B C
A\\\f\_////D
A D
a 6
Puc. 109

2-u cayuan: AD=1 (puc. 1096). 3nauwr,
ABCD — npsaMoyronbHUK. Panuyc okpyxHOCTH,
OMMCAaHHOW OKOJO TPAMOYToJbHUKAa pPaBeH

N2+ 5
2 2
232. YetbipexyronpHuk KLMN BnucaH B
OKPYXHOCTb, ero nuaroHasu KM n LN me-
pecekaroTcss B Touke F, mpuuem KL =8,
MN =4, nepumerp TtpeyroinbHuka MNF
paBeH 9, mnomans TpeyronbHuka KLF paB-
na 3v15. Haiigure pagmyc OKpY>KHOCTH,
OIIMCAaHHOM OKOJIO TpeyroiabHuka KNF.

23.05.2013. http://www.alexlarin.net/

415 815

Omeem: 1501051
5 15

yronbHuku KLF 1 MNF 1og00HbI 110 ABYM YIjIam
(puCYyHOK cpenaiiTe CcaMOCTOSITENIBHO), IO3TOMY

S MNY 1 W15
ﬂZ(E] Zz. OTCIO)Z[a SMNF ZT.
Ilycte MF =x, torna FN=5—x. Ilo ¢opmyie
I'epona

o B8

IonyuaeM ypaBHenne X —5x+6=0, umeromee
KOpHH X=2 i x=3.

1-t cayuan. Tlyere MF =2, torma FN =3,
KF=2-FN=6. U3 tpeyronbauka MNF naii-
22+47-3" 11

224 16
W3 TeopeMbl KOCHHYCOB Ul TPEYTroJbHHKA

. Ykazanue. Tpe-

SKLF

nem cos ZFMN =

11
KMN waiinem KN=\/82 +42—2-8-4-E=6.

[Tnomanu tpeyronbuukoB KLF u KFN ¢ obmiei

N Sur LF
BBICOTOM CBsI3aHBI PABEHCTBOM ——— =—— IIO-

Seew N

5
aToMy Sy, =——. Pammyc R okpyXHOCTH,

ONMCAHHOW OKOIO TpeyronbHuka KNF, paBeH
6-6:3 415
N

2-ti cnywa, xorna MF =3 u FN=2, pac-
CMOTPHTE CAMOCTOSTENBHO.

233. YersipexyroibHuk ABCD omnucan
OKOJIO OKPYKHOCTU U BIIMCAH B JIPYI'yIO OK-
pyxHocTb. [Ipsimbie AD u BC nepecekarorcs
B Touke M. Haiinure nepumerp Tpeyrosb-
unka ABM, ecnu usBectHO, ut0 AB=a u
CD=b.

24° 2ab
Omeem: Win
a-b b—a
Kak He yKa3aHo Oollbllieeé OCHOBaHHE, TO BO3-
MOXKHBI JIBa ciydasi: b>a v a>b.
1-t1 cayuaii: mycts b >a. Tak Kak YeThIpex-
yroiabHUK ABCD omrcan OKOJIO OKPYXHOCTH, TO
AD+BC=AB+CD=a+b (puc. 110a). Tak
KaK 4eThIpexyrofbHuK ABCD BIUCaH B OKPYX-
HOCTh, TO /ZBAD+/BCD=180°. C npyro#
CTOPOHBI Z4BAD + /ZMAB =180°. 3Hauur,
LMAB=/ZMCD . Ortcioga cienyer, 4To Tpe-
yronbHUKH ABM u CDM nionoGHbI, 1 K03pdu-

. Vxaszanue. Tak
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a
UEHT nomodust k =Z. O0603HauYUM TIEPUMETPHI

Py, =P u Py, =F. Haxomum
P=P-a+b+(a+b)==P+2b. Tak xak
£=£,T0 i ZE.OTKyZ[aPZZClb.
P b P+2b b b-a
B_—<\¢
M
b
0
A
D
Puc. 110a

2-t1 cayuau (puc. 1106) paccMOTpUTe camo-
CTOSITEITBHO.

B

C 0

N

Q

D

Puc. 1106

234. (Cankr-IlerepOypr, peneTuuuoH-
HbIl 3K3ameH, 2011). YeTslpexyrojJbHHUK
ABCD onucaH 0KOJIO OKPY>KHOCTH U BIIMCaH
B OKpyxHOCTb. [Ipsimbie 4B u DC nepece-
KaroTcs B Touke M. Halimure miomans 4e-
TBIPEXYTOJIbHUKA, €CJIM  W3BECTHO, YTO
Z AMD = o, v paguycsl OKpYKHOCTEH, BIIU-

CaHHbBIX B TpeyroidbHuku BMC u AMD, pas-
HBI COOTBETCTBEHHO 7 U R.

R R2 _ 2
Omeem: RR-r), ctgg WITN
r 2
2 _R2
%-ctg%. Yrasanue. Cm. ympaxueHue
233.

23.05.2013. http://www.alexlarin.net/

1-it cnyuai (puc. 111a). S z0p =S.py —Ssen =

R’ R?
= r_zSBCM - SBCM = (r_2 - IJSBCM‘

[Monynepumerp Tpeyronbanka BCM paBeH
JnuHe orpeska KM. M3 mpsMOyroibHOro Tpe-

yronbauka OKM Haxomum KM =Rctg%. Tak

KaK Spey =P = chtg%, TO

22
S RR"=r) r)-ctgg

ABCD —

Puc. 111a

2-t1 cayuau (puc. 1116) paccMoTpuTe camo-
CTOSITEITBHO.

C

Puc. 1116

235. Yersipexyronsuuk KLMN omnwmcan
OKOJIO OKPYXHOCTM M BIIMCaH B OKpPYX-
HocTh. [Ipsmele KL n NM nepecekarorcs B
touke P. Hailigure mimomanas TpeyrojabHHUKA
KPN, ecnu u3BecTtHo, uto £ KPN =¢ u pa-
JUYChl OKPYXKHOCTEH, BIMCAaHHBIX B Tpe-
yroiapHUKd KPN u LPM, paBHBI COOTBETCT-
BEeHHO 7 U R.

2
Omeem: r—2-ctg9 WIH chtgg. Yxazanue.
R 2 2

Cwum. ympaxknenue 234.
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ITapaJjuiesiorpaMM ¥ OKpPYKHOCTh

236. B mapamnenorpamme ABCD yron
ACD pasen 30°. H3BecTHO, YTO LEHTPHI
OKPY)KHOCTEH, OIHMCAaHHBIX OKOJIO Tpe-
yroiabHUKOB ABD u BCD, pacnoioxeHbl Ha
nuaronanu AC. Haitnure yron ABD.

Omeem: 30° wm 60°. Vkazanue. Lentp
OIHMCAHHOW OKOJIO TPEYroJbHUKA OKPYXHOCTH
JIOKUT B TOYKE MEPECEUCHHs CEPEANHHBIX Mep-
NEeHAUKYJSIPOB K ero croponam. ClenoBaTeb-
HO, JUaroHaim mnapamenorpamma ABCD mep-
NCHAUKYJSIPHBI M OH sIBJI€TCS pomMOoM (pwc.
112a).

c B C

M

A D
a o
Puc. 112
Ecnu neHTphl OKpy>XKHOCTEH COBMAnaloT, TO
napamienorpaMmm  ABCD — mnpsAMOYroabHUK

(puc. 1126).

237. (MHUOO, 2010). [lan mapamiemno-
rpamm ABCD, AB=2, BC=5, £A4=60°.
OKpyXHOCTb C LIEHTPOM B Touke O KacaeTcs
OHMCCEeKTpHUCHI yria D M IByX CTOPOH Hapaji-
JeorpaMMa, UCXOSIIUX U3 BEPIIMHBI OJ-
HOTrO ero ocrtporo yria. Haitm momans
yeTbIpexyrojibiuka ABOD.

353 233
6

Omeem: T 703071 . Yrkasanue. Cm.

«[Tocobuey, mpumep 7.

238. B mnapamienorpamme OCTpBIM yroi
paBen 60° , mepumetp paBen 30, a Iomaab

paBua 28/3. Haiizute pammyc OKpyXKHO-
CTH, Kacalomeiics IBYX CTOPOH M IUATOHAII

HapannenorpaMMa.
53 -+/19
=

Omeem: \/g nIn Vkazanue.

3nas mepumerp 2(a+b)=30 wu mmomans

absin60° =28+/3 napaienorpaMmma, HaXouM
ero cropousl a=7 u b=8. Vcnone3ys Teope-
My KOCHHYCOB, omnpenenum auaronanu AC =13

u BD=+/57. Jlanee ucronb30BaTh (GOpMyIy

23.05.2013. http://www.alexlarin.net/

r=£ g TpeyronbaukoB ABC u ABD (puc.
p

113).

B C
a
60°
A b D
B C
a
60°
A b D
Puc. 113
239. B nmapamnenorpamme  ABCD

JMaroHajiu rnepecekarrcs B Touke O, JUIMHA
nuaroHanmu BD  paBna 12. Paccrosinue
MEXIY LIEHTpaMU OKPYKHOCTEH,
OMMCAHHBIX OKOJIO TpPeyroibHUKOB AOD u
COD pasHo 16. Pamuyc oOKpyXHOCTH,
ONMMCAHHON oOKoJI0 TpeyroibHuka AOB,
paBeH 5. Haigure miomanb napauienor-
pamma ABCD.

Omeem: 192 58078 @ Ykazanue. 1lyctp

17 25

O,, 0,, O;, O, — UEHTPBI OKPYKHOCTEH, OIU-
CaHHBIX OKOJIO TpeyroasHukoB AOB, BOC,
COD, AOD cootserctBenHO (puc. 114). Tak kax
0,0,, 0,0,, 0,0,, O0, — cepenuHHEIE IEpP-
MEeHAUKYIApEl K oTpeskam BO, CO, DO n AO
COOTBETCTBEHHO, TO 0,0,0,0, — mnapauieno-
rpamm. £0,0,0, = ZAOB =¢ . Ecim E — npo-
exuusa Toukn O, Ha npamyo 0,0,, TO
AO=EO, =0,0,=16sinp. B TpeyronbHuKe
ABO AB=2Rsine=10sinp. B TpeyronpHuke
ABO  wucmonb3dyeM — Teopemy
AB* = AO* + BO* =240 -BOcos ¢,

100sin” @ = 256sin” @ +36—192sin pcosy,

KOCHHYCOB

3ctg’p—16ctgp +16=0. IMocneaHee ypaBHeHNE

4
HMEET /IBa peLIeHUs ctg(ng u ctgp=4. Or-

. 1 . 3
croa sin@ = T nimy sin@ =—. Ilnomane na-
17 5

pamenorpamma ABCD pasHa
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1 . .
48408 = 4'§-AO-BOsm(p=l925m2(p.

Hns nepsoro ciaywast (uentpst O, O, u O;,

(O, mnomapHO JIeXaT IO pa3HbIC CTOPOHBI OT
. 192

upsmoit BD) S ,.p =17 BO BTOPOM (LIEHTPBI

O, O, u Oy, O, nonapHo IexaT MO OIHY
1728

CTOpOHY OT npsiMoit BD) S, = s

Puc. 114

240. B napamienorpamme ABCD AB =2,
BC =4. [lnomaas napajuiesorpaMma paBHa
44/3 . Kpyr ¢ nenTpoM B Touke A KacaeTcs
npsamoit BD. Haitaute niomanbs 4acTu Kpy-
ra, pacrojoXEHHOW BHYTpPU Hapajuieso-
rpamMma.

LB C
\/
4 D
B C
K
=
Puc. 115

23.05.2013. http://www.alexlarin.net/

2 4
Omeem: ?n 58078 77[ Ykazanue. Ucnionb3ys

IUIOIIA b rapajuienorpaMma, HalIeM

sinzAzg (puc. 115). Hamee cmemyer pac-

cMOTpeTh jBa ciaydas: ZA=60° wm
ZA=120°.

241. (MI'Y). B napannenorpamme ABCD
yrost BCD pasen 150°, a cropona 4D paBHa
8. Halimure pammyc OKpYXHOCTH, Kacaro-
meics npsmod CD W mpoxojsmien yepes
BEpIIMHY A, a TaKXKe IepeceKaronieii cTopo-
HY AD Ha paccTosiHAU 2 OT TOYKH D.

Omeem: 10+ 43 . Vkasanue. 1-ii cayuaii:
MyCTh TOYKAa KacaHWs JEXHT Ha orpeske CD
(puc. 116a). Tak xkax LD =2, TO 110 CBOWCTBY
CeKyllen u KacaTelnbHON HMEEM
DK?*=DL-DA. Orciona DK =4. B Tpe-
yroiapHuke KLD HCIONB3yeEM TEOpEMY KOCHHY-

cos: KI> :4+16—2-2-4-§:20—8\/§.

U3 tpeyronpuukoB KLD u AKL mnomydaem
2 KL KL

= U R=——
sinZLKD sin30° 2sin ZKAL
BercTBeHHO. Tak kak ZLKD = /KAL, TO u3

COO0T-

MOCIEIHUX JBYX paBeHCTB [10JIy4aeM
KI?
R=—"=10-4/3.
2
B C
K
A L
0
Puc. 116a

2-1i cnywat, KOrjaa TOYKa KacaHUs JIGKHUT Ha
npomobKkeHuu orpeska CD 3a Touky D (puc.
1166), paccMOTpHTE CaMOCTOSTENHHO.

hS

Puc. 1166
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242. B napamnenorpamme ABCD u3BecT-
Hbl cropoHbl AB=a, BC=b u ZABC=aq.
Haitnure paccrosiHue Mexay LEHTpaMU OK-
PYKHOCTEH, ONUCAHHBIX OKOJIO TPEYroJib-
HukoB BCD u DAB.

Omeem: \/a2 +b° +2abcosa-|ctgo|. Va-
sanue. CM. «Pemebnuk», ['nasa 4, 3amaya 11.

243. J[nuHBI CTOPOH MapajuieorpaMMa a
u b (a>b) ocrpelii yron pasen o . Haiiam-
TE pasinyc OKPYKHOCTH, TPOXOIAIICH depe3
BEPIIMHY OJHOIO U3 OCTPBIX YITIOB U Ka-
caromieiics AByX HECMEXHBIX C HEW CTOPOH
napauieiorpaMMa WM UX IPOJI0JKSHUH.

Omeem: (a +b+£2ab(1- cosoc))tg%. Yka-

3anue. Bo3MOXKHBI 1B€ KOH(HUTypalyy, yIoBiie-
TBOPAIOIIUE YCIOBHUIO 3aJIa4H.

K B N a C
]
h F
r O
A M D
Puc. 117

1-1i cnyuaii: mycTh BepIIMHA, Yepe3 KOTOPYIO
MPOXOJUT OKPYXHOCTb, JIGKUT Ha OOJbIIEeH U3
JBYX IIyT, Ha KOTOpbI€ YKa3aHHbIE B YCIOBHUHU
TOYKM KacaHHs Pa30MBalOT OKPY)KHOCTH (pHC.
117). Uentp okpyxHoctn O NEKUT Ha OUCCEK-
Tpuce yriaa C mapamienorpamma. [lycte ucko-
MBI pauyc OKPYXXHOCTU paBeH . Paccmorpum
IPSIMOYTOJIbHBLH TpeyroabHuk AOM :

AO? =OM* + AM*, A0, =r,
OM=NM-ON = AK —r=bsina.—r,

AM=KC—NC=a+bcosoL—rctg%.

o l+cosa
Tak kak ctg— =———, TO HoJy4yaem:
sina
2
1+cosa 2

. = r .
sino
Otcroza nmocJjie npeodpa3oBaHui ClICyeT:

(bsinoc—r)2 +(a +bcosa—r-

23.05.2013. http://www.alexlarin.net/

1+ cosa

2
(a+b—r- j =2ab(1—cosa) .

sina

Otcrona mojilyyaeM JiBa 3HAUYCHHS 7, MCHb-
M M3 KOTOPBIX COOTBETCTBYET paccMaTpH-
BaeMOMY CJlydaro, a OOJIBIIMIA — BTOPOMY CITy-
4aro, KOrja BepImHa 4 JSKUT Ha MEHBIIEH u3
JIByX Iyr, Ha KOTOpBIE€ yKa3aHHbIE B YCIOBHU
TOYKU KacaHUs Pa30MBalOT OKPYKHOCTb.

Pom0 1 OKpyKHOCTH

244. B pom6 ABCD c octpbiM yriiom 60°
BIIMCAaHAa OKPY)XHOCTb ¢ HeHTpoMm O. H —
TOYKAa TEPEeCceueHHs] BBICOT TPEYroJIbHUKA
ABC. Haiigute cropoHy pomOa, eciu
OH =1.

2
Omeem: 3 wm 2+/3 . Vasanue. Tpeyromns-

HUK ABC — paBHoctoponHuii (puc. 118). Touxa

H — Touka TmepeceueHUsi MeOuaH, MO3TOMY
BH =2, Beicora OB=3. CTopoHa TpaBHILHO-
20B
r'o TPEyrojbHUKA paBHA —— = 23.
V3
A E B
2
il
(0]
D C
Puc. 118

2-11 cnyuail: Iepeob03HAYNTh BEPIIHHBI POM-
0a Tak, 4ToObI B Tpeyronsauke ABC 4B =120°.

24S. B napamenorpamme ABCD puaro-
HaJau NEpPHEHANKYJSAPHBI, OCTPBIA yroy pa-
BeH 60°. Haiinure pacctossHHEe OT IEHTpa

OMMCAHHON OKoJI0 TpeyrojbHuka ABC ok-
PYXXHOCTH IO IIEHTpa OKPYKHOCTH, BIIMCAaH-
HOM B mapaenorpamm  ABCD, ecnu

AB=2\/3.

Omsem: 1 win 3. Viasanue. Cm. yIpax-
HeHue 244.

246. lan pom6 ABCD c¢ muaroHaisiMu
AC=24 u BD=10. IlpoBeneHa OKpyx-

52
HOCTb pajuyca — C LIGHTPOM B TOYKE Iie-
peceueHusi nauaronaneii pombOa. IIpsmas,
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npoxojsuias 4epe3 BepUIMHY B Kacaercs

9TON OKPY)KHOCTH M TIEPECEKACT MPIMYIO
CD B Ttouxke M. Haiimure CM.

221
Omeem: 7 WU - Yrkazanue. 1-ti cnyuaii:

myctb Touka M nexut Ha orpeske CD (puc.
119a). 13 npsimoyromnsHOro Tpeyronsauka COD

CD=+12°+5" =13. [Tycts

HaXOJIMM

Z0BM =a u ZBDC=fB.  Tlomyunm

sina=PP V2 4 cosp2S
OB 2 CcD 13

. 12
s1n[3=§. Hcnonkzyem TeopeMy CHHYCOB B

Tpeyroiabuuke BMD
DM BD

sin45°  sin(180°—45°—B)’

__ 52 130
sin(45°+B) 17

3HauuT, CM=13—@=2.
17 17
D M C
p
d‘
A B
Puc. 119a

2-i cnyyail, Korma Touyka M JeKUT HA MPO-
nomkennn orpeska CD (puc. 1196), paccMotpu-
T€ CAMOCTOSTENBHO.

M D C

Puc. 1196

247. OKpyXHOCTh KacaeTcsi JBYX COCE-
HUX CTOpOH poMmbOa co crtopoHodt 10 u
MEHbIIeH nuaroHanpio 12. Bepmuna pomoOa
JEXKUT Ha MNPAMOM, MPOXOIAIIEH uepes3
LIEHTP OKPY)KHOCTH U TOUKY KacaHus. Haii-
JUTE PaJnyC OKPYKHOCTH.

23.05.2013. http://www.alexlarin.net/

Omeem: 9,6 wm 2,1. Vrazanue. 1-u cayuaii:
IIyCTh OKPY>KHOCTb ¢ LieHTpoM M u pagnyca MH
Kacaetcst ctopoH AB u AD (puc. 120).

U3 momobust tpeyronmeuukos DHB u AOB

HMEEM @2% . Orcioma HB =ﬂ= 7,2,

OB 4B 0
AH =10-7,2=2,8. U3 momobus Tpeyroib-
HuKkoB AHM n AOB nmeem Hm = % Orcrona
v =228 =21

8

B C
@)
H
M
A D
Puc. 120

2-i caywati, KOrma OKPYKHOCTh Kacaercs
ctopoH AB u BC, pacCMOTPUTE CaMOCTOSTEIb-
HO.

248. J[Be CTOpPOHBI TPEYroJbHUKA PaBHbBI
7 u 8, yron mexnay Humu pasern 120°. B
TPEYroJbHUK BIIMCAH pPOMO, HMEIOIIHN C
TPEYroJILHUKOM OOIIUNA OCTPBIN yroi (Bep-
mMHa pom0Oa, MPOTHBOIIOJIOKHASL BEPIIMHA
3TOTO YIJIa, JEKUT Ha TPEThEe CTOPOHE Tpe-
yroibHuka). Haiinure paanyc okpyXHOCTH,
BIHUCAHHOU B poMO.

23 7
Omeem: —— wunun ——. Ykasanue. Hc-
3 10
MOJIB3yS  TEOpPEMYy  KOCHHYCOB,  HaXOIHM

BC=13 (puc. 121). Tycte ZABC=p wu
ZACB=vy. TlpuMeHsieM TeOpeMy CHHYCOB
AC  BC 4B BC

sinf ~sin120°” siny ~ sin120°

73 . 43

sinf=——, siny=———.
P 26 ! 13

1-i cayuai: WycTh TPEYrodbHHK U POMO
HMMEIOT OOIIMiA yroJ npu BepiuHe B. Tpeyronb-
Huku LMC wu ABC 10omo0HBI, TO3TOMY
LM CM x 13-x
AB CB’ 8 13

M  HaxXOINM

Haxomum cropony
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104
pomba x=E. Pagnyc okpyXHOCTH, BIHCaH-

. S BK-BMsinB 23
HOU B poMO, paBeH — = = .

p 3

C M B
Puc. 121

2-1i cnywail, KOrja TPEYTOJIbHHK M pPOMO
uMeroT obmmi yron npu BepmuHe C, paccMOT-
pHUTE CAMOCTOSTEILHO.

IIpsAMOYroJIbHUK M OKPY’KHOCTH

249. OkpyXHOCTb C JTUaMETPOM, PABHBIM
10 mpoxoauT yepe3 coceqHuE BEPIIUHBI A U
B npsmoyronbauka ABCD. Jlnuna xaca-
TEJIbHOM, MPOBEACHHOW K OKPYKHOCTH U3
touku C, paBHa 3. HaiiiuTte AIMHY CTOPOHBI
BC, ecnu u3BecTtHO, ut0 AB =1.

3(J15 £4/11)
' 2

Omeem . Vrazanue. Cm. «Pe-

meOHuky, ['maBa 2, 3agaya 7.

250. OxpyXHOCTh MPOXOIUT Yepe3 Co-
ceaHue BepMHBI M U N NpAMOYTrOJbHHUKA
MNPQ. JlnuHa KacaTeIbHOM, MPOBEACHHOM
u3 TOYku () K OKpPYXKHOCTH, paBHa I,
PO =2. Haiiqute mniomans NpsMOYrojb-
Huka MNPQ, ecnu auameTp OKPYKHOCTH

paBeH J5.

Omsem. ~J5+1. Vrasanue. Cwm. MpeasIay-
IIyI0 3a/1a4y.

251. (TpenupoBounasi padora MUOO,
22.11.2012). Tan npsamoyroasHuk KLMN co
cropoHaMmu KN =11, MN =8. Ilpamas,
npoxoismas depe3 BepmuHy M, Kacaercs
OKpPYXXHOCTH C meHTpoMm K paamyca 4 u me-
pecekaercs ¢ npsmoit KN B Touke (. Haii-
mute OK.

Omeem: 5 nmm ? Yrkasanue. 1-u cayuaii:

mycTh Touka Q nexut Mexny K u N (puc. 122a).
Ilycte KQ =x. W3 npaMoyroipHOro tpe-

23.05.2013. http://www.alexlarin.net/

yronsuuka QPK momyuumm PQ=+/x"—16. U3

nojobus tpeyronbHukoB QPK nu ONM umeem
PK MN 4 8

PO ON Jy¥-16 ll-x

VpaBuenne 3x° +22x—-185=0 wumeer mo-
JIOKUTENBHBIA KOpEeHb X =35 .

MIPOTOPIUIO

L M
N/
K 0 N
P
Puc. 122a

2-1i cayuau, xorja Todka () JEKUT Ha TPO-
noinkeHnn croponbl NK 3a Touky K (puc. 1226),
paccMOTpUTE CAMOCTOSATENBHO.

L M

Puc. 1226

252. Jlan npsimoyroibHUK ABCD co crto-
ponamu AB =9, BC=12 u oKpyXHOCTb S
paguyca 2 c¢ mentpom O Ha cTOopoHEe AB,
npoxojsauias udepe3 BepmnHy 4. Halinure
paauyc OKpYKHOCTH, Kacarollelcs BHE-
HUM 00pa30oM OKPYKHOCTH S, COJEpKaIIe-
Csl BHYTPH NPSMOYIOJIbHUKA U Kacaroleincs
JIBYX €r0 COCETHUX CTOPOH.

Omeem. 3. Vxaszanue. IlycTh MCKOMas OK-
pyXHoCTh Kacaercst ctopoH AB u BC (puc. 123).
O6o03HaunM ee paauyc depe3 x . Mcmoms3oBath

teopemy Iludaropa mus tpeyronsuuka OO M :
MO} + MO* =00?, x> +(T-x)" =(x+2)’.
Otciona x=3 wm x=15. Bropoii kopenb He

YIOBJICTBOPSICT YCIOBHIO 3a/lauM, TaK KaK pajiu-
YC OKPY>KHOCTH OOJIbIIIE CTOPOHBI AB.
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B C

M O
9
0,
2 12
A D
Puc. 123

PaccmotpuTe caMoCTOATENBHO CITy4au:
— OKPY>XHOCTB Kacaercs cropor BC u CD;
— OKPY>KHOCTB Kacaercs ctopoH AD u CD;
— OKPY>KHOCTB Kacaercs cTopoH AB u AD.

253. B OKpYXHOCTh BIIMCAaH TMPSMO-
yroinbHUK ABCD, cropoHa AB koToporo
paBHa a . 13 xoHua K nuamerpa KP, napain-
JeNbHOTrO cTopoHe AB, cropona BC BuaHa
nmoa yriaom 3. Haitaure pamuyc oKpy»KHO-
CTH.

Omeem. ———— . Vkaszanue. PaccMmotpute
2| cosp|
nBa cirydas (puc. 124a,6).
K K
A RD B P C
p
a O a O
C D
B P A P
a o
Puc. 124

KBaapar u okpy:kHOCTD

254. Ilnomans xBaapata ABCD paBHa
16. OKpyXHOCTb HMPOXOAUT YEPE3 BEPIIUHY
A u xacaercs npsmeix BC u CD. Haiinure
paguyc 3TON OKPYKHOCTH.

Omsem: 42(\N2-1) mwm 4J2(2+1).
VYkazanue. Ins quaronanu AC = AO+OC wunn
42=R+RJ2 (puc. 125a). Otcrona NCKOMBIN
pamuyc OKpY>KHOCTH paBeH 42 (\/5 +1).

Bropoii ciydail paccMOTpUTE C€aMOCTOS-
TeNbHO (puc. 1256).

23.05.2013. http://www.alexlarin.net/

B E C E B C
D
A
0) = 0 F
A D
a o
Puc. 125

25S. Ha oxpyxHocTu paamyca S5 pacro-
JIO’)KEHBI JIBE€ CMEXKHbIE BEPLIMHBI KBaJpaTa.
Paccrosnne mexnay LeHTpaMu KBajgpara M
OKPYXHOCTH paBHO 7. Bprumcinure CTOPOHY
KBaJpara.

Omeem: 6 nnu 8. Vkasanue. Ilycth cTopoHa
kBanpata paBHa 2x. [lo

ycinoBuio  (puc.  126) B,
EF=7-FO=2, B C
FM =EM - EF = E
=x-2. A I D

ITo Teopeme o xopaax A, M

AM -MD=FM - MN , M,

rIe MN=FN-FM = 9]
=12—x. Orcioga mnomy-
YaeM ypaBHEHHE

X =(x-2)(12-x) N
i Puc. 126

X =Tx+12=0.

256. Ha oxpyxHocTu paauyca R pacno-
JIOKCHBI IB€ CMC)KHBIC BCPIIMHBI KBaApara.
Paccrosnne mexnay LeHTpaMu KBajapaTta U
OKPY>KHOCTHU paBHO d. Bwlumciure cTOpoHY
KBajpara.

d+~2R? —d?

2

Omeem: . Yxazanue. Cm. .

ynpaxHenue 255.

257. Cropona kBagpara ABCD pasna 20.
[IpoBeneHna OKpyKHOCTb C LiEHTpoMm D pa-
nuyca 4. KacarenbHas, mpoBesieHHas K 3TOM
OKPY)KHOCTH W3 BEpUIMHBI B, mepecekaer
npsmyro CD B Touke N. Haitnure DN.

20
Omeem: 5 nnn 3 Ykasanue. 1-u cnyyaii:

mycth Touka N nexut mexay C u D (puc. 127).
[lycte DN = x . VI3 npssMOyTONBHOTO TPEYTOilb-
uuka DPN nonyaaem PN =+/x" —16 . U3 nogno-
ous TpeyroabaukoB DPN u BCN wumeem
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DP PN 4 X' -16
BC CN 20 20-x
ypaBaenne 3x” +5x—100=0 wumeer omuH mo-
JIOKUTEIBHBIA KOPEHb X =35 .

[Tonydyennoe

B C
20
N
P
20 / 4
A D
Puc. 127

2-1i cnyuatl, Korja Toyka N JIEKUAT Ha TPO-
nomwkenuun CD 3a Touky D, pacCMOTpUTE caMo-
CTOSATEIIBHO.

258. Jlan kBaapatr ABCD co ctopoHo#t 7
U OKPY)XHOCTH S C IIGHTPOM B TOYKe A pa-
nuyca 2. Haiinure paanyc OKpy>KHOCTH, Ka-
CaroLIEICsl BHEIIHUM 00pa3oM OKPYKHOCTH
S, copepxailelics BHYTpH KBajpaTa M Ka-
CaroLIeiCs IBYX €ro COCETHUX CTOPOH.

Omeem: 3 wmn 16 —9/2 . Vrazanue. Cm. yI-
paxkaernue 252.

259. (MHUDT, 2000). Cropona kBajpara
paBHa a. Haliqute paguyc OKpy:KHOCTH, Ka-
carolieiics CTOPOHBI KBaJpara U OKPYXKHO-
CTEN paauMyca a ¢ LEHTPaMU B BEPIIMHAX
KBaJpara, MPUHALISKAIINX OJHOM U3 €ro
CTOPOH.

3a a a

Omesem: - umn —, M —, um —. Vka-

16 8 6 2
3anue. VIcTIonb30BaTh TEOPEMY: MOYKA KACAHUS
OKPYHCHOCME JIedCUm Ha JUHUU YEeHMpos U
PACCMOsIHUE MeHCOY UX YEHMPAMU PABHO CyMMe
paouycos npu GHeulHem Kacauuu u pazHocmu —
npu eHympenHem. Torma, Harpumep, A Mps-

MoyronsHoro tpeyronbuauka AOE (puc. 128)
2
nomygaeM  ypaBHenume (a—r)’ —r’= [%j ,
_3a
g

7

23.05.2013. http://www.alexlarin.net/

C D
4
v
) E
B a, A
Puc. 128

260. Ha 1Byx CMEXHBIX CTOPOHAX KBa-
paTa MOCTPOEHBl BO BHEILIHIOI YacTh JIBE
MOJIYOKPY>KHOCTH M K HUM IIPOBEJIEHBI Kaca-
TEJbHBIE, MapaulelbHble nTuaMmerpaMm. Haii-
JTUTE Paguyc OKPYKHOCTH, Kacarollencs
3TUX MOJYOKPYKHOCTEH U YKa3aHHBIX Kaca-
TEJIbHBIX, €CJIM CTOPOHA KBaJpara paBHa 2a.

Omeem: 2(2—~/3)a nwm 2a.

Ykazanue. B npsMOYroJpHOM TpPEYTrOJbHUKE
OKE (2a-r) +(a—r) =(a+r)" (puc. 129).
Bonbimmii KOpeHs SBIIAETCS TOCTOPOHHUM.

Puc. 129

Tpaneuust 1 OKpPYKHOCTH

261. Tpaneuust ¢ ocHoBanusimu 10 u 24
BIIMCaHAa B OKPYXXHOCTb paauyca 13. Haiiau-
T€ BBICOTY TpameluH.

Omeem: 7 wm 17. Vkazanue. Cm. «Iloco-
oue», npumep 18.
262. B OKpY)XHOCTH pajauyca 25 sum-

caHa Tparmenus ¢ ocCHoBaHWSMU 8§ u 2+/11.
Haiinmure ey quaroHanu Tpanenuu.
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Omeem: 277 +2\/ﬁ i 2413+ 2\/ﬁ .

Vxazanue. Vicnonn3oBats Teopemy Iludaropa B
tpeyronbankax OCE, OFD, ACK (puc. 130a, 0).

Puc. 130a

l-u cayuaii: UEHTP OKPYKHOCTH HaXo-
auTcst BHyTpU Tpaneuuu (puc. 130a).

2-u caywau: UEHTP OKPYKHOCTH HaxXo-
nutcst BHE Tpanenuu (puc. 1300).

B E C
(A )]

i
F
0

Puc. 1306

263. Tpaneuuss ABCD ¢ OCHOBaHUSIMH
AD n BC Bnucana B OKpYXHOCTb C LIEHTPOM
O. Haiinure BBICOTY Tpamneuuu, €Clu ee

. 5
cpenusisi TuHUS paBHa S u sin £ AOB = I

Omeem: 1 nnmu 25. Vkazanue. Cm. «lloco-
oue», npumep 40.

264. (EI'J, 2010). B oxkpyxHOCTb paguy-

3V5
ca — BIIMCAaHa Tpaneuus ¢ OCHOBAHUSIMU

3 u 4. Haiinute paccrosiHue OT LEHTpPa OK-
PYKHOCTH JI0 TOUKH IIE€PECEYEeHMsI haroHa-
JIeW Tparneuu.

24+3429
14

Omeem: . Vrazanue. 1-ii cnyyaii:

LIEHTP OMHMCAHHON OKPYKHOCTH JISKHUT BHYTPHU
tpanemuu (puc. 131a).

PaccrosiHue oOT IleHTpa OKPYKHOCTH JIO
BEPXHEr0 OCHOBAHMS BIHMCAHHOW Tpameluu

23.05.2013. http://www.alexlarin.net/

Puc. 131a

6+\/E

Torna Beicota Tpanenuu h=1[ +1, = 5

1 UCKOMOE€ pacCTOAHUC PaBHO

;3,5 3(64329) 24-3V29
b7 14 14
Bropoii ciywaid, Korjga IEHTP ONHUCAHHOU
OKPYXHOCTH JIGKHT BHE Tpanenuu (puc. 1316),
pPaccMOTpUTE CAMOCTOSITENBHO.

B E C
(A )]

J
F
0

Puc. 1316

265. B oxpyxHOCTh paauyca R BmnucaHa
Tpamneuusi Tak, 4To pPacCTOSHUE OT IIEeHTpa
OKPY)KHOCTH JI0 OJIHOTO W3 €€ OCHOBAHMM
BJIBO€ MEHbILIE COOTBETCTBYIOLIEIO pac-
CTOSIHUSL 1O Jpyroro ocHoBaHusa. Haiiaute
NEepUMETp Tpamenuu, €CiId H3BECTHO, YTO
OJIMH U3 ee yriaoB paBeH 60°.

11RV7
7

Omeem: . Vkaszanue. VI3 ycioBus 3a-

naun cienyer, uyro ZABP=30° (puc. 132a).
O6o3uaunm OM =x, torma NO=2x, BP=3x,
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AP =X\/§. W3 teopembr IIudaropa mns tpe-
yronmsuuka OBN umeem BN =+ R’ —4x’ | u3
tpeyronsuuka AOM umeem AM =\ R* —x° .

Puc. 132a

IIycTh LIEHTp ONMCAaHHOW OKPY>KHOCTH JIEKUT
BHYTpH Tpamneuuu. lcnone3yss paBeHCTBO
AP+ BN = AM , coctaBuM ypaBHEHHUE

B3 +VR —4x =JR* =2

R
Orcrona x=5 u NO=R (nporuBopeumne).

AHaJTOTHYHO HE peam3yercs Cclydaid, Koraa
OM =2NO.

B N C
8]
/\ M \
A D
(0]
Puc. 1326

Jna cmyyas, Korja ILIEHTP OMHUCAaHHOW OK-
PYXKHOCTH JIOKHT BHE Tpamnenuu (puc. 1320),

HOIy4aeM X =

11RV7

BCH .

7

U HUCKOMBIN MepUMeTp pa-

3
27

266. Tpanenusi, 60KOBbIE CTOPOHBI KOTO-
poii paBHbl 13 u 15, onucaHa 0koJI0 OKPYX-
HocTu. Pagmyc okpyxHoCTH paBeH 6. Haii-
JIMTE OCHOBAHHMS TPATICITHH.

Omeem: 7; 21 uma 12; 16. Vkazanue. Wc-
[IOJIB30BaTh CBOWCTBO Tpamneluy, OINHWCAaHHON
OKOJIO OKPYXXHOCTH, ¥ TIPUMEHUTH Teopemy [1u-
¢aropa (puc. 133).

23.05.2013. http://www.alexlarin.net/

B C
L~ L
6 15 A5
13 (0
6
NG
A H H, D
Puc. 133

267. B onucaHHOW OKOJIO OKPY)KHOCTHU
PaBHOOOKOM Tpamenuy OCHOBaHHSI OTHOCAT-
cs kak 3:5. 3 BeplIMHBI MEHBIIETO OCHO-
BaHHU OIIyIll€HA BbICOTa Ha OOJIbIIEE OCHO-
BaHHE; TOoYka H — OCHOBaHHME BEBICOTHL. I3
Touku H omymieH neprnenaukyisip HE Ha 60-
KOBYIO CTOPOHY Tpareiuu. B kakom oTHore-
HUU ToYKa E 1enmut OOKOBYIO CTOPOHY?

Omeem: 1:15 nmn 1:3. Vkasanue. Ilycts oc-
HoBanusi AD=5x u BC=3x, torma orpe3ku

Sx—3x Sx+3x

AH = =x, DH=

=4x (puc.

9

134). Tak xkak B Tpamenuio BIKCaHA OKPYX-

Sx+3x 4y

HOCTE, TO AB =
[lycte Touka E nexwut Ha cropone AB. U3

pasercrBa AH’ = AE- AB, nonyunm AE:%’

BE=4X—E=15—x.OTCIOZ[a£=£115—x=i.
4 4 BE 4 4 15
B C

——

A H D

Puc. 134

Bropoii cnydail, xorma Touka £ JIeKUT Ha
cropoHe CD, pacCMOTPUTE CAaMOCTOSITENBHO.

268. Ilepumerp Tpamenuu paBen 112.
Touka KacaHHs BIIMCAHHOW B TPaleLHIO OK-
PYKXHOCTH JEIUT OJIHY U3 OOKOBBIX CTOPOH
Ha OTpe3kH, paBHble § u 18. Haiiaure ocHo-
BaHUS Tpareuuu.

Omeem: 14; 42 wnu 24; 32. Vrazanue. Ilycts
ZBAD — ocrtpeiit u ZADC — octpslii (puc.
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135a). B atom cnyuae AM =18 u BM =8. Tak
Kak oTpe3ku KacarenbHbix AM =AK =18,

BM=BN=8, CN=CI, DK=DI, 10
CD=112—126—36= _30.

[leHTp BIMCAaHHON OKPYXHOCTU JIEKUT
Ha repeceyeHun Ouccekrpuc yriioB ABC u
BAD, mnostomy  ZLABO+Z0OAB=90° wu

ZAOB =90°.
B N C
T
M,
(0,
A K D
Puc. 135a

Hycte CT =x, Torma DT =30—x. U3 mps-
MOYTOJIbHOTO  TpeyroiasbHuka COD umeem
OT?> =CT-TD wm 12° =x(30—x). Orcroma
X=6 unn x =24 (He yOOBJIETBOPSET YCIOBHIO,
yto LADC — octpsiit). Torma BC=8+6=14,
AD=18+(30-6)=42.

ITycte £BAD — tynoit u ZADC — octpsiii
(puc. 1356). B atom cnyuae AM =8 u BM =18.
Torma BC=18+6=24, AD=8+(30-6)=32.

B N C

Puc. 1356

269. (EI'D, 2011). Ilepumerp paBHOOE-
peHHOHN Tpaneuuu paseH 52. B Tpanenuro
BMHCaHa OKPYKHOCTHh paamyca 6. [lpsmas,
MPOXOJslIasl yepe3 LEHTP OKPYKHOCTH H
BEpIIMHY Tpareluuu, OTCEKaeT OT Tpaneluu
TpeyronbHuK. Halinure oTHOIIEHWE Iuionia-
I 3TOTO TPEYrojbHUKA K IUIONIa[W Tpare-
17078

1 162
Omeem: — wiIn % Vrazanue. Cm. «Ilo-

cobuey, mpumep 9.

23.05.2013. http://www.alexlarin.net/

270. B paBHOOEAPEHHYIO TPANECIHIO C
nepuMeTpom 20 BIMCaHa OKPYKHOCTb. Tou-
Ka KacaHus JIeJIUT OOKOBYIO CTOPOHY B OT-
Homenuu 1:4. Ilpsimas, mpoxoasmas uepes
LIEHTP OKPY)KHOCTH W BEPIIUHY Tpamneluu,
OTCEKAeT OT TpalleUuu TPEYroJibHUK. Haii-
oume e20 nuiowads.

Omeem: 10 nnn % Vrazanue. Cm. «llo-

cobuey, mpumep 9.

271. (EI'D, 2012). BokoBbie CTOPOHBI
AB u CD tpaneuuun ABCD paBubl 7 u 24
COOTBETCTBEHHO. OTpPE30K, COCIUHSIONIUI
CepeMHbl JuaroHaneu, paseH 12,5, cpeauss
nuHUs Tpaneuuu paBHa 27,5. [psmbie 4B
u CD mnepecekatorcst B Touke M . Haiinure
paguyc OKPYKHOCTH, BIIMCAaHHOM B Tpe-
yroyssHuk BMC .

Omeem: 1,8 wmm 4,8. Vrkazanue. Cm. «Pe-
meOHuKy, ['maBa 2, 3agaya 12.

272. B tpaneunun ABCD ¢ 0CHOBaHUSIMHU
10 u 30 60okoBbie cTopoHbl AB 1 CD paBHbI
20 u 24 cootBercTBeHHO. [Ipsimbie AB u CD
nepecekarorcst B Touke O. Haiinure paauyc
OKpPYXXHOCTH, OTIMCAaHHOW OKOJIO TPEyroib-
Huka OBC.

5
Omeem: T WU T Yxkazanue. Ucnions3o-

BaTh mojobue TtpeyrompHUKoB AOD u BOC
(puc. 136a), u dhopmyny mas paauyca OIHCaH-

HOH OK HOCTA R = a_bc
Py 45

A 30 D
Puc. 136a

Hns BToporo ciydas (puc. 1366) MCKOMBIH
paauyc OyneT B TpU pasa OoJblile, YeM B IIEPBOM
ciydae (CM. oJj00Me TPEYTrolbHUKOB).
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24

B 30 C
Puc. 1366

273. B Tpanenuu JUiMHbI OOKOBBIX CTOPOH
paBubl 20 u 24, a yuHbl ocHoBaHuit 30 u 10.
Haiimure paanyc oKpyHOCTH, Kacaromlencs
MEHBIIIEr0 OCHOBAHUS Tpareuuu U MpSMBIX,
CoJieprKallluX €€ OOKOBBIE CTOPOHBI.

Omeem: 3 wmn 8. Vkazanue. Cm. mpenpiny-
myto 3anady. Vcnonb3oBaTh GopMyisl Uit pa-

Jyca BIHCAHHOM OKPY)KHOCTH ¥ =— W BHe-

p
S

p-a

BIIMCAHHON OKPY)KHOCTH 7, =

274. B tpaneunun ABCD ¢ 0CHOBaHUSIMHU
AD wu BC wu3BeCTHBl [UIMHBI CTOPOH:
AB=13, BC=4, CD=13, AD=14.
Haiimure paguyc OKpyKHOCTH, KacaroIIencs

B_4 C
13 15 12 13
9 5
A H D
Puc. 137

JIBYX CTOPOH 3TOW Tpanenuu U JuaroHasiu.

Omeem: 4 wnu 5 Ykazanue. Inunbl otpes-

xoB AH=9, HD=5, CH=13-5"=12,
AC=N9* +12° =15 (puc. 137). Pamnyc oxpyx-

HOCTH, BIHCAHHOW B TpeyroibHUK ABC, paBeH
Spe 05412 3

Pasc 16 2

23.05.2013. http://www.alexlarin.net/

Bropoii citydaii, Korna oKpyHOCTh BIIMCaHa
B TpeyroibHUK ACD, paccMOTpUTE CaMOCTOS-
TENBHO.

275. B npsMoyroipHOW Tpamemun ¢ oc-
HOBaHMsIMH 18 u 32 TaHTEHC OCTpOro yria

12
paBeH 7 Haiimure paguyc OKpyXHOCTH,

KOTOpasi Kacaercsi OJHOTO W3 OCHOBaHUM,
MeHbLIel OOKOBOIl CTOPOHBI M JHMAaroHajIu
TpaIeunH.

B 18 C
24 30 24
18 14
A H D
Puc. 138

Omeem: 6 wm 8. Vkazanue. [Inmunbl oTpes-
koB (puc. 138) AH=BC=18, HD=32-18=14,
AB=CH=14-%=24, AC =24 +18% =30.

Pannyc Okpy)XHOCTH, BIOMCaHHOW B IIPSIMO-

YT OJIbHBIN TPEYrOJIbHUK ABC, paBeH
24+18-30
———  =6.

2

2-ii caywatl, KOTJa OKPYXHOCTh BIIHCaHA B
TpeyronbHUK ABD, paccMOTpUTE CaMOCTOS-
TENBHO.

276. (MHUOO, 2009). /lana Tpamenus
ABCD, ocHoBanusi kortopoit BC =44,
AD =100, a OOKOBEIC CTOPOHBI
AB=CD =35. OkpyXHOCTb, KacaroIIascs
npsmeix AD n AC, kacaetrcst cropoHsl CD B
touke K. Haitnure muny otpeska CK.

H B C
K
-
A N D
Puc. 139a

Omeem: 5 nnu 30.
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Vkazanue. Hatinem AN =(100—44):2=28,
CH =44+28=172,

AC=~21+72* =75.

1-ti cnyuaii: OKpY)KHOCTb BIIHCaHa B Tpe-
yronbHUK ACD (puc. 139a). MickomMblil oTpe3ok
kacatensol CK = p, ., —AD=105-100=5.

AH =35> 28> =21,

B C

K
A D

Puc. 1396

2-u cayuau: mus TpeyronbHuka ACD OKpyX-
HOCTb sIBJII€TCS BHEBIMCcaHHOH (puc. 1396). Uc-
KOMBIi OTpE30K KacaTelbHOM CK =

=pp—AC=105-75=30.

277. (MHUOO, 2010). OxpyxxHOCTB S pa-
nuyca 12 BmucaHa B MPSMOYTOJIBHYHO Tpa-
neuuro ¢ ocHosanusamu 28 u 21. Hailimure
paanyc OKpYXHOCTH, KOTOpas Kacaercs oc-
HOBaHUS, 0OJIbIIEH OOKOBOW CTOPOHBI U OK-
pyXHOCTH S.

4
Omeem: 3 nnn g Vrkasanue. I3 nmonodus

tpeyroneHukos  H,OD wu HOD cnenyer

HO, OD 8-
B A7 o 227 (pue. 140). Or-
HO ~ OD 12° 20

cioma £ =3. W3 mnomoOust TpeyrolbHUKOB

O,E 0O.C
O,CE, w OCE cnenyer ——=—— wm
OE OC
5h_37h
12 15
B C
J‘O2 E]
E
12
0
12 O
4
A H H, D
Puc. 140

4
Otcrona r, =§.

23.05.2013. http://www.alexlarin.net/

278. OxpyxHOCTb S paguyca 24 BrnucaHa
B PaBHOOEIPEHHYIO TpaIleluI0 C OCHOBa-
Husmu 36 u 64. Haliqure pagmyc oKpy>KHO-
CTH, KOTOpasi KacaeTcsi OCHOBaHUS, OOKOBOM
CTOPOHBI M OKPYXHOCTH S.

Omeem: 4 wuma 6. Vkazanue. Havitu

KD=64:2=32, OD=+/24"+32> =40 (puc.
141). Paccmotpers cimydai, Korga OKpYKHOCTB
Kacaercsi Oonbliero ocHoBaHus. M3 momobus

tpeyronsaukoB OMD nu ONO, umeeM mpomop-
OM OD 24 40
10 = WIIN =
ON 00, 24—-x 24+x

HCKOMBIN paguyc X =6.

. Orcrona

o

B

Puc. 141

Bropoii cinyuaii, Korna oKpyKHOCTb Kacaercs
MEHBILEr0 OCHOBAHMS, PACCMOTPUTE CaMOCTOsI-
TENBHO.

279. [lnomaap paBHOOEIPEHHON Tparne-
[IUM, MEHBIIIEE OCHOBAHNE M BBHICOTA PABHEI
120, 9 u 8 coorBercrBeHHo. llpsmas, na-
pajuienbHasi €€ OCHOBAaHWAM, ACTHT OOKO-
BYIO CTOPOHY B OTHOIIEHHH 5:3, cuHMTas OT
Oospiiero ocHoBanus. Haiinure mimHy OT-
pe3Ka, OTCEKaeMOro Ha 3TOM MpPsAMOM OK-
PYKHOCTBIO, BIIMCAaHHOW B TPEYrOJIbHUK,
00pa30BaHHBI TMArOHAJBIO TpPAICIUH, €
OCHOBaHUEM U OOKOBOI CTOPOHOM.

Omeem: 2310 wm 2+/3 . Vkasanue. Vic-
moJib3yst (opMyJly IUIOMAAM Tpameluy, Haxo-
oM OoJiblliee OCHOBAaHWE Tpamelnuu, KOTOpoe
paBHO 21. /lnaronans Tpamneuuu paBHa 17, 6o-
KoBasi cropona — 10.

Pagnyc OkpyXHOCTH, BIMCAaHHOM B Tpe-

s 05218 7

onbHUK ACD, paBeH —=————=— (puc.
yr p » 4 5 (P

142). Otpe3ox PH pasen %-FH =5, Torma otT-
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pe3ok PQ paBeH 2%—5 =2 . IlycTh HCKOMBIH

orpe3ok MN =2x, Torma 1mo CBOMCTBY Iepece-
Karoruxcst xopx umeem PH -PQZMP2 150005

5.-2=x%. Orcrona szEHMN:Z\/E.
B F C
K 0, ﬁ«L
\\/M Pl N
0,

A H D

Puc. 142
Bropoii cirydaii, Korna oKpyHOCTh BIIMCaHa
B TpeyroinbHUK ABC, paccMOTpUTE CaMOCTOS-
TEJIBHO.

280. (Cankr-IlerepOdyprckuii  yH-T,
1980). OcHoBanus paBHOOEIPEHHOMN Tpare-
MU paBHbl @ U b (b > a), OCcTpbIi yroia npu

BEpIIMHE paBeH o . Haiiaure pagumyc Ok-
PYKHOCTH, TPOXOJAIIEH YEpe3 JBE BEPILH-
Hbl TpalneuMyd W Kacalolleics €€ OCU CUM-
METPHU.

+ 24/ i
Omeem: ath absina . Yxasanue. Ocop

4cos’ a
CUMMETPHH PaBHOOEAPEHHON Tpamenuu — mps-
Mas KN, npoxomsiias yepe3 CepeauHbl OCHO-
BaHuil. Torma OKpPYXHOCTb IPOXOAHUT 4epes3
BEpIIMHBI, JIeXKAIIUe HA OJJHOH OOKOBOH CTOpO-
He. L[eHTp OKpY>KHOCTH HaxXOAHUTCA Ha CepeH-
HOM IEPIeHIUKYIIApe OOKOBOM cTOpoHbl. [TycTh

b—
3to Oymer cropona CD = . cosa (puc.

143).
[ponomxum CD 1o mepecedeHusi ¢ OChIO
CUMMETPUHU B TOUKE [ :

@ pp-_b
2cosal 2cosa

1-1i cayuau: mycTh TOYKAa KacaHusi E JIEKUT
Ha OCM CHMMETPHH BbIlie Touku F . Torma mo
TeopeMe O  CeKylmed W KacaTelnbHOW

Jab

2cosaol

FNzgtgoc, FC=

EF*=FC-FD. Orciona EF =

Nab  a
+—tgaol.
2cosa 2
IIycTh MCKOMBII paguyc paBeH 7, LEHTP OK-
pykHOCTH HaxoauTcs B Touke O .
B npsamoyronsaom tpeyronsauke CHO :

EN=EF +FN =

23.05.2013. http://www.alexlarin.net/

Jab

2cosa

=r—§, CO=r, CO*=CH* + HO":

— 2 2
2| Yab +2tga +(r—%).

CH =EN =

+%tga, OH = OE — EH =

2coso 2
a+b+2\/£sinoc
Otcroma r = > .
4cos” o
H o
Er—m
F
B C
N
E.
o 1\ 01
4 K| TTDN

Puc. 143

Bropoii ciyyail paccMOTpUTE C€aMOCTOS-
TEJIBHO.

281. Oxkono0 OKpYKHOCTH paauyca F
OlMcaHa PaBHOOOYHAsI Tpamenus, IePpUMETP
KoTopoil paBeH 2p . Haiinute Gosnbluee oc-

HOBAHUC Tpariciuu.

p++p’ —16r°
2
p =4r Tpameuus mpeBpamiaercs B KBajpart.

Omeem. npu p > 4r; npu

VYkazanue. CBOWCTBO ONHMCAHHOTO YETHIPEX-
YTOJIbHUKA: CyMMBbI IPOTHUBOMOIOKHBIX CTOPOH
paBHBI, T.. CyMMa OCHOBaHHWHA U CyMMa OOKO-
BBIX CTOPOH paBHHI p . BricoTa Tpamenuu paBHa

b-a pz 2
2r, =,——-4r" ma+b=p.
2 4

282. B okpyxHOCTh paauyca R BmnucaHa
Tpaneuusd. IIpsmsle, mpoxopsmue yepes
KOHLIBI OJTHOTO OCHOBAHHUS MapajienbHo 00-
KOBBIM CTOpPOHaM, IIEPECEKAIOTCS B LIEHTPE
OKPYXHOCTH. bOKOBas CTOpOHa BHJHA W3
LeHTpa noxa yriaom o. Haiinure mmomans
TpaIenuu.

90



Kopanoe A.I., IIpoxogves A.A. Ilnanumempuueckue 3a0auu ¢ HeOOHO3HAYHOCMBIO 6 YC06UU (MHO206APUAHMHbLE 300aULL)

T
Omeem: Ecmm o< g, TO JBa peIIeHus
. . T
R%ma(lism;); ecim ES o< T, TO OJHO

R . a
sin o, l+sm5 . Vkaszanue. Otpesku, ort-

CeKaeMble OKPY)KHOCTBIO Ha MPAMBIX, TPOXOJs-
IMX dYepe3 KOHIBI OJHOT'O0 OCHOBaHHUS Mapaj-
JIETbHO OOKOBBIM CTOPOHAM H TIEPECEKAIOIINXCS
B LIEHTPE OKPYKHOCTH, — JHAMETPBHI.

IlecTHYroJIbHUK U OKPY’KHOCTH

283. (EI'D, 2012). Touka O — ueHtp mpa-
BUJIbHOTO H1ecTuyronbuuka ABCDEF, B xo-
topom AC=10,5. Haligute paauyc OK-
PY)KHOCTH,  Kacarollecs  OKPYXKHOCTEM,

OMMCAHHBIX OKOJIO TPEYrojJbHUKOB AOB,
COD n EOF.

Omeem: 7 nin 3. Ykazanue. MeHblast gua-
roHajgb MPaBHJIBHOIO IIECTUYTOJIbHUKA pPaBHA

AC :AB\/g. Orcroga CTOpOHA JAaHHOIO IIeC-
TUYTOJbHUKA (JaHHBIX PaBHOCTOPOHHHX Tpe-

73

YrOJbHUKOB) paBHa AB = >

Pannycel okpy>XHOCTEH, ONMCAHHBIX OKOJIO

V337
3 2
1-ti cayuau: uckoMasi OKPYKHOCTh KacaeTcs
BCEX TPEX TaHHBIX OKPY)XHOCTEH BHYTPECHHHM
obpazom (puc. 144a). Eciu OK, OL u OM —
JTUaMETPbl JaHHBIX OKPYKHOCTCH, MEPIICHIUKY-
nsapHBIX cTopoHaMm AB, CD n FE COOTBETCTBEH-
HO, TO HCKOMasi OKPY)XHOCTh ¢ 1ieHTpoM O H
paanycoM 7 Kacaercsi JaHHBIX OKPYKHOCTEW B
Toukax K, L, M.
2-1i cayuati: ICKOMasi OKPYXHOCTH C IIEHTPOM
O pammyca x kacaercs BHYTPEHHHM 00pa3oM
OIMCAaHHOW OKPYXHOCTH TpeyronbHuka COD u
BHEITHUM 00pa3oM ONHCAHHBIX OKPYXHOCTEH

3TUX TPEYrOJbHUKOB, PABHBI

23.05.2013. http://www.alexlarin.net/

tpeyronbaukoB AOB u EOF (puc. 1446). Ilycte
TOuka P — OCHOBaHME MEpPHEHAMKYISIpa, OIy-
LIEHHOr0 U3 LeHTpa N ONMCAHHOW OKPYXHOCTH
Tpeyronbiuka AOB wa mnpamyio OL. Torma

npOB_T93
2 4

OP=ON-sinLONP=%-sin30°=%,
0Q=0L-QL=7-x,

PQ=OP+OQ=%+7—x=%—x,

7
N =x+—.
Q 2

B C

N
&

Puc. 1446

Hcnons3ys Teopemy Iludaropa B Tpeyromb-
HHUKE PON, COCTaBUM YpaBHEHUE

7V (35 YV (73)
x+—| =|——=x| +|—— | . Orcroma x=3.
2 4 4

284. Touka O — UEHTp MNPaBUILHOTIO
mectuyroibHuka ABCDEF co cTtopoHOH 4.
Haiimure pagnyc OKpyKHOCTH, KacaroIlencs
OKpY)XHOCTEH, BIMCAaHHBIX B YETHIPEX-
yronsHuku ABOF, CDOB u EFOD.

Omeem: 2i\/§ . Ykazanue. Paccmorpersb
JiBa Cily4asi KacaHHs: BHEIITHUM 00pa3oM, BHYT-
peHHEM o0Opa3oM (puc. 145).
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Kacaomuecs: OKkpy:KHOCTH

285. OxpyxHOCTh S C ILIEHTPOM B Bep-
IIMHE MPSMOTro yria MpsIMOYTOJBHOTO Tpe-
YTOJIbHUKA KacaeTcsi OKPYKHOCTH, BIIMCaH-
HOW B 3TOT TpeyroiabHUK. Halinure pamuyc
OKPY>KHOCTHU S, €CJIM U3BECTHO, UTO KaTEThl
TPEYroJibHUKA paBHbI 5 U 12.

Omeem: 2(\/§i1). Vxkazanue. Wcnonb3o-

BaTb TEOPEMY: MOUKA KACAHUS OKPYHCHOCHEU
JIedHCUM HA TUHUU YEHMPOS U PACCNOSHUE MeXHC-
0y UX YeHmpamu pasHo cymme paouycos npu
BHeUHeM KACAHUU U PA3SHOCMU — NPU 8HYMPEH-
Hem. Pamnyc OKpyKXHOCTH, BITUCAHHOM B MPSIMO-

. 5+12-13
YTOJIbHBIN TPEYrOJIbHUK, PaBEH — - 2.

1-ti cayuaii: MycTh OKPYKHOCTH S Kacaercs
BIIMCAHHOW OKPY>KHOCTH BHEIIHHM 00pa3oM
(puc. 146). U3 npsMoOyroiapbHOro TpeyroibHUKa

COM wumeeMm OM = _co_ =22 . 3uauur,
cos45°
CK=CO-0K =2J2-2.
B
[
K
Oy
K
A \ \@
Puc. 146

2-i cnyyail, Koraa OKPY>KHOCTh S Kacaercs
BIIMCAHHOW OKPY>KHOCTH BHYTPSHHHUM 00pa3oM,
paccMOTpUTE CAMOCTOSITENHHO.

286. (MU OO, 2010). /lana OKpyXHOCTb
paauyca 4 ¢ ueHtpoMm B Touke O, pacroso-
YKEHHOUW Ha OMCCEKTpHCe yria, paBHoro 60°.
Haiinmure pannyc OKpy>KHOCTH, BOUCAHHOU B
JAHHBIA yroJl W Kacaroulercs TaHHOW OK-
PYXKHOCTH, €CJIM U3BECTHO, YTO PACCTOSIHHUE
oT Touku O 710 BEPIIMHKI yriia paBHO 10.

14

Omeem: 2 unu 14, unu 6, wim ? Vxkasa-
Hue. 1-1i cayuau: MycTh UCKOMasi OKPY>KHOCTB C
neHTpoM O, paamyca x Kacaercsl BHEIIHUM 00-
pa3oM JaHHOM OKPYKHOCTH, IpU4eM Touka O,
nexuT Mmexny 4 (Bepmmna yrina) u O (puc. 147).
Tak kak ZBAO, =30°, To AO, =2x . Ucnons-

23.05.2013. http://www.alexlarin.net/

3ya pasBeHcTBO A0 = AO, + 0,0, cocraBuM
ypaBuenue 10=2x+(x+4), x=2.
OcTanbHbIe Cllydan PacCMOTPUTE CaMOCTOS-

TENBHO.
/ Oy

/

(&

<

A B
Puc. 147

287. (EI'9J, 2011). /lana OKpy>XHOCThH pa-
nuyca 4 ¢ ueHTpoM B Touke O, pacroJio-
YKEHHOUW Ha OMCCEKTpHCe yria, paBHoro 60°.
Haiinure pannyc OKpy>KHOCTH, BHUCAaHHOU B
JAHHBIA YroJl W Kacaroulencs JaHHOW OK-
PYXHOCTH BHEUIHUM 00pa3oMm, €clii U3BECT-
HO, YTO paccTosiHue OT ToYku O 10 BepuIU-
HBI yriia pasHo 10.

Omeem: 2 wmm 14. Vkazanue. Cm. . ympax-
HeHue 286.

288. OxpyxHocTH paauycoB R u r
(R >r) kacarorca BHEmIHUM oOpasom. K

HUM TIPOBEJICHA 00IIasi BHEIIHAS KacaTelb-
Hast; A 1 B — Touku kacanus. Haiinure pa-
JUYC OKPYKHOCTH, KAcarOlIEWCsl BHEIIHUM
00pa3oM JaHHBIX OKPYKHOCTEH M Kacaro-
mencs npsaMon AB.

Omeem: . Yxazanue. Ucnnonp3o-

Rr
VR £ry’
BaTh ONOPHYIO 3a/1a4y: Ompe30K odujell eHeul-
Hell KacamenbHou K 08YM KACAIOUWUMCSL OKPYIHC-
HOCMAM paouycog r, u r, pasen 2.|nr, . Cm.

«Pemebnux», ['masa 3, 3amaya 9.

289. JIBe okpyxHOCTH paauycoB R u r
(R>r) xacatorcs B Touke 4. Omnpenenure
CTOPOHY PaBHOCTOPOHHETO TPEYTOJIbHUKA,
OJTHa W3 BEPIIMH KOTOPOTO HAXOJUTCS B
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TOUuke A4, a JABE JpYrue JiexkaT Ha Pa3HbIX 247 16457

OKPYKHOCTSIX. Omeem: T WA T ui 4,8.
‘ Re3 Rr3 VYkaszanue. 1-ti cnyuaii: MycTb OKPYXHOCTHU
Omeem: ﬁ nin ﬁ KacaloTcs BHEIIHUM 00pa3oM, KacaTelbHbIe
R™+Rr+r R™—Rr+r NpPOBEIEHBl U3 IIEHTPa OOJbIIEH OKPYKHOCTH
Vikasanue. Cu. mpenpLyityio sanady. (puc. 149a). TIposenem pajauycsl u3 nentpa O,
290. /IBe OKpY>KHOCTHU pamuycoB R u r B TOYKH KacaHus. B mpsMOyroisHOM Tpeyroib-
(R > r) xacarrcs. Halimure paguyc Tpersb- HUKE 0,40, HAXOAUM KaTeT
el OKPY>KHOCTH, Kacarollleicsl MEePBBIX IBYX 40, = /(3 48 -3 =4 J7 . Beicora AC ony-
OKPY)KHOCTEH W NPSIMOW, MPOXOJAIIECH ye-
pe3 LEHTPHI JaHHbIX. mennas Ha runorenysy O0,, pasHa
ARF(R+7)  4Rr(R-r) 347 127 Torna o
Omeem: —————= WM ——————. 11 11 THE
(R-r) (R+r)
A
C
01 02
B
Puc. 148a Puc. 149a
Vkazanue. Belpazuth 1uiomanp TpeyroibHU- A
ka 0,0,0 nByMms criocobamu:
1
o popmyne S, ==00, - x C
2 O [0))
"
no ¢opmyne ['epona (momymepumerp paBeH
R+7+x B caydae puc. 148a 1 R B ciydae puc.
1480). B
Puc. 1496

csl BHYTPEHHHM 00pa3oM W KacaTelbHBIE MPOBe-
0 C 0 R JICHBl U3 LIEHTpa OONbIIeH OKPY)XHOCTH (pHLC.
2 ! 1496), paccMOTpUTE CAMOCTOSITENBHO.

) Bropoii cirydaii, korna oOKpy>KHOCTH KacaroT-
sl BHEIIHUM 00pa3oM W KacaTellbHbIC MPOBesie-
HBl W3 IIGHTpa MEHBIIEH OKPYKXHOCTH (pHC.
1496), paccMOTpHTE CaMOCTOSTENBHO.
Tperunii cinyyaii, KOrja OKpy>KHOCTH KacaroT-
T
e/

Puc. 1486

291. OkpyxHOCTH panuycoB 3 u 8 Kaca-
OTCS Apyr Apyra. Uepe3 LEHTp OAHOU U3

W

D C

HUX IIPOBEIEHBI IBE IpsAMBIC, Kaxaas U3 O\ O
B

KOTOpPBIX Kacaercs JpYyrol OKpPYXKHOCTH
(touku A m B — touku kacanus). Haiinure

paccTosiHue MeX 1y ToukaMu 4 u B.
Puc. 149s¢

23.05.2013. http://www.alexlarin.net/
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292. ]JIBe OKpY)KHOCTH paanycoB R u r
KacaloTcs BHEHIHUM oOpa3om B Touke 4. Ha
OKPY)KHOCTH paauyca 7 B35iTa TOYKa B,
JUAaMETPAIIbHO MPOTHUBOIIOJIOKHAS TOUKE A,
U B 3TOI TOYKE IMpOBeJeHA KacaTesbHas /.
Haiimure paguyc OKpyKHOCTH, Kacarolencs
NIBYX JIaHHBIX OKPYXHOCTEN U IPSIMOi /.

r(R+r)

Omeem: R +r wnim . Yrazanue. 1-u

caydail: MyCThb MCKOMasi OKPYXKHOCTh Kacaercs
npsimoit [/ B Touke B (puc. 150a). IloaTomy ee
paauyc paBeH R +r.

O A O
O3

Puc. 150a

2-11 cayuay: IyCTh UCKOMAast OKPYKHOCTE €
HeHTpoM O, paauyca X Kacaercsl NpsMoi /

B Touke C# B (puc. 1506). CTOpoHBI Tpe-
yrompHuka O0,0, paBHel OO0,=R+r,

00,=r+x, O0,0,=R+x. Bpicota Tpe-

yrosubHuka O,0,0, paBHa O,H =CB =2,

a miowmane S = %0] 0,-OH=(R+ r)\/; .

C 0

Puc. 1506

C nmpyroii croponsl o ¢gopmyine ['epona
mronaas tpeyroapHuka 00,0, paBHa

\/ (R+r+x)-R-r-x . IlpupaBHHMBas IUIOIIA-

¥, II0OJIy4aeM YpPaBHEHHE C pPEIICHUEM
r(R+r
X = —( ) .
R

23.05.2013. http://www.alexlarin.net/

293. Uepe3 1EHTpHl JBYX paBHBIX Ka-
CalOIIMXCSl OKPYKHOCTEH paauyca 7 IMpoBe-
JieHa OKPY)KHOCTh paauyca 2r. M3 HekoTo-
pOM TOYKH, HAXOJIAILICHCA Ha MOCIEIHEH
OKPY>KHOCTH, OIIMCAHAa OKpPYKHOCTb, Kaca-
TenbpHas K nepBeIM AByM. Halimure ee panu-

yc.

Omeem: r(\/gi\/iil). Vxazanue. Ha pu-
cyHke 151 mpencraBieHBI YETHIPE BO3MOXKHBIE
OKPY)KHOCTH — C ILIEHTpaMH B Toukax A4 (nBe
KOHIIeHTpU4eckue) u D (OBe KOHLIEHTpHUUe-
CKHe).

PaccmoTpum 07IHY OKPY>KHOCTB C IIEHTPOM B
Touke A u pamuyca AK =x. V3 mpsmMoyronb-
HbIX TpeyroabHukoB ACE u FCE nomyynum

AC* = AE* + EC* = (AF + FE)* + EC”.

A

Puc. 151
Tak kak AC=AK+KC=x+r, AF =2r,
EF=\/FC2—EC2 =\/4r2—r2 =73, TO
(x+r)2:(2r+r\/§)2+r2.
Otcioma (x+7)° =r2(8+43),
(x+r)2:r2(\/g+\/5)2, x+r:r(\/g+\/5),
x:r(\/g+\/5—1).

OcranbHbIe Cllydal PacCMOTPUTE CaMOCTOSI-
TEIBbHO.

294. B OKpyXHOCTH, paguyc KOTOpOH
paBen 10, mpoBenena xopga AB =12. Tou-
ka C nexur Ha xopae AB Tak, 4TO
AC:BC=1:3. Haiigute pamuyc OKpYyXHO-
CTH, KacCarolleWcs TaHHOW OKPYKHOCTHU M
Kacatouieics xopasl 48 B Touke C.

Omeem: 0,75 nimm 6,75. Vrazanue. Cm. «Pe-
meOnuky, ['masa 3, 3agaya 8.
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295. (MUIT, 2003). /Ise oxpyxHOCTU
KacaloTcs BHeHmIHMM oOpaszom. [Ipsmas ka-
CaeTcsl MEpPBOM OKPYKHOCTH B TOuke M u
IIEPECEKAET BTOPYI0 OKPYKHOCTh B TOYKAX
A wn B. Haitgute panuyc nepBoil OKpYKHO-
CTH, €CIIM U3BECTHO, 4yT0 AB=12, MB=06,
a paanyc BTOPOM OKPYKHOCTH paBeH 10.

Puc. 152a

Omeem: 3 wmu 27. Yrazanue. YcnoBuio 3a-
Ja4y yJIOBJICTBOPSIOT JBa Cydas: IICHTPBI OK-
PYKHOCTEH pacoioKeHbI 10 OJHY CTOPOHY OT
MpSMON WJIM — 10 pa3Hble. 3ajada CBOAMTCSA K
COCTaBJICHHIO " peLIeHHI0 ypaBHEHUS

(r+10)* =(8£7)* +12* (puc. 152a,6).

Puc. 1526

296. (MUDIT, 2003). /Ise oxpyxHOCTHU
KacaloTcs BHYTpeHHUM obOpa3zom. Xopnaa AB
0oJbIIe OKPY)KHOCTH Kacaercsi MEHbIen
OKpyXHOCTH B Touke M. Haiinure panmyc
MEHbLIEH OKPYKHOCTH, €CIIM U3BECTHO, YTO
mmuHel oTpe3skoB AM =28, MB=4, a pa-
nuyc 060blIel oKkpyxHOCTH paBeH 20.

Omeem: 7 wnmu 1,75. Vkazanue. CMm. . yn-
paxuenue 295.

297. OxpyxHoctu S, u S, paauycoB 16
U 9 COOTBETCTBEHHO KacaroTcs B Touke 4.
Uepes Touky B, nmexaniyr0o Ha OKpPYKHOCTH
S|, TpoBedeHA MpsiMas, Kacaromasicss OK-
pyxHoctH S, B Touke M. Haiinure BM, ec-
JIM U3BECTHO, uT0 AB =4 .

Omeem: 5 nim \ﬁ . Yraszanue. Cm. «Ilocobuey,
npumep 31.

23.05.2013. http://www.alexlarin.net/

298. OrtHouleHHE pPagUyCOB OKPYXKHO-
creit S; u S,, Kacaromuxcst B TOUKe B, pas-
HO k (k>1). U3 Toukm A, nexameil Ha OK-

PYXKHOCTH S|, NpOBENEHA INpsAMas, Kacaro-

mascs OKpyxkHoctu S, B touke C. Haitmure
AC, ecnu M3BECTHO, YTO XOpJa, BHICEKaeMast
OKPY)KHOCTBIO S, Ha Ipsmoii 4B, pasHna b.

Omesem: bNKk* £k . Vkaszanue. Cm. «ITocobuey,
npumep 31.

299. (MHOO, 2010). Ha cropone mps-
MOro yria ¢ BepumHOd A B3sarta Touka O,
npudem AO=7. C nearpom B TOouke O
MpoBeIcHa OKPY>KHOCTh S pamuyca 1. Haii-
IUTE pagyc OKPY)KHOCTH, BIHCAaHHOH B
JAHHBIA YTOJI U KaCaloIIEHCsl OKPY>KHOCTH S.

r

P, 0O,

r
})1 rl \01
ry
ul =
A H, N H,

Puc. 153

Omeem: 4 vim 12. Vkazanue. Vcnions3oBaTh
TEOPEMY: MOUKA KACAHUSL OKPYNCHOCMEl Jie-
HCUM HA TUHUU YEHMPOE U PACCMOSHUE MENCOY
UX YeHmpamu paseHo Cymme paouycoé npu
BHEUIHEeM KACAHUU U PASHOCMU — NPU GHYMPEH-
HeM.

Toraa, MCKOMBIC paauyChl HAXOAATCS U3

ypaBHenus ((7 —r))’ +r° =(r+1)* (puc. 153).

300. OxpyxHOCTh S TPOXOIUT Hepe3
BepiinHy C mpsIMOro yria M IpeceKaeT ero
CTOPOHBI B TOUKAX, yJAIEHHBIX OT BEPIIMHBI
C Ha paccrosinus 6 u 8. Haiinure paaunyc
OKPYXHOCTH, BIIMCAaHHOM B JaHHBIA Yroy U
KaCarOIINICs OKPY>KHOCTH S.

Omeem: 4 win 24. Vkazanue. I1ycth OKpyX-
HOCTh S ¢ meaTpom O u paamyca R mepecekaet
CTOpPOHBI JIAHHOTO TPSMOT0 yria B To4YKax 4 W
B, AC=8, BC=6, uckomas OKPYXHOCTb C
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eHTpoM Q paanyca r Kacaercs CTOPOH JaHHOTO
yrina AC u BC B Toukax N u K COOTBETCTBEHHO,
a OKpYXHOCTbH S — B Touke M (puc. 154a,0).

A
OQ
S N F|\
r
H
L A A\ M
C B
Puc. 154a

Pagnyc OKpyXHOCTH S, ONHCAaHHOH OKOJIO
1
tpeyronbauka ABC, paBeH R = EAB =5. [lyctp

OH — niepnieHANKYISIp, ONYIIEHHBINH Ha MPAMYIO
BC, Torga

OH=%AC=4 u CH=%BC=3.

Tak xak ZQCK =45°, 10 CK=0K=r.

[lycts QF L OH , Torna QF =KH =|r-3|,
OF =|OH -FH |=|OH - Q0K |=|4-r/|.

Ecnu oxpyXHOCTH KacaroTcsi BHYTPEHHUM

obpazom, To OQ=0M —OM =5-r.

i npsiMmoyrossHOro TpeyroyibHuka OFQ,

ucnosib3yss Tteopemy Iludaropa, wumeem
ypaBHEHUE

5-rY=@-r)+@r-3)7, r=4.

CygB K
Puc. 1546

23.05.2013. http://www.alexlarin.net/

Crnyyail BHEIIHEro KacaHHsi pacCMOTpPUTE
CaMOCTOSITENIBHO.

301. OkpyxHocTu panuycoB 2 u 1 kaca-
10TCs B Touke 4. Haliqute cTOopoHy paBHO-
CTOPOHHET0 TPEYTrOJIbHUKA, OJIHA U3 BEPIIHUH
KOTOpPOTO HaXOJWUTCS B TOUKE A, a IBE Apy-
r'Ue Jie)KaT Ha Pa3HbIX OKPYKHOCTSIX.

221

Omeem: 2 wnn . Vrazanue. 1-i cny-

yqi: TMyCTb OKPYXHOCTH KAacaloTCs BHEIIHUM
obpazom (puc. 155a). OO6o03HAYUM HCKOMYIO
CTOPOHY PaBHOCTOPOHHETO TPEYTOJIbHUKA Yepe3
a. Ilyctb Z0,AB =0, 0°<a<90°, Torma
Z0,AC =120°—q.. I3 paBHOOEOpEHHOTO Tpe-
yronbHuka O,AB 10 TeopeMe CHHYCOB Haxo-
MM a=20,Bcoso=4cosa . AHajlOru4HO U3
Tpeyroiapauka 0,4 C moily4aemMm

a=20,Ccos(120°-a)=2cos(120°-a) =

=—cosa++/3sinc=—coso +

2

+/3-1=-cos’ a Z—%+\/§' 1-L

16

Orcioma Sa=+3-V16-d*, 254°> =3(16—a°),
2421
a="—""—.

A

Puc. 155a

Bropoii cinyyaii, korja oKpy>KHOCTH KacaroT-
csl BHYTPEHHUM 00pa3oM (puc. 1556), paccMor-
pHUTE CaMOCTOSITENBHO.

Puc. 1556
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TOYKH B Kak u3 1eHrpa nposeaeHa ayra OC

302. B npsimoyrosibHOM cexktope AOB u3 o [a NG Jz [a NG Jz
ro= + -r| -
(C — Touka nepeceyeHust ITOU Ayru ¢ Ayrou

AB) pamuyca BO. OxpyxHOCTb S, Kacaercs 5 a3 Y a3
nyru AB, nyru OC u npsmoit OA, npudem 3
TOYKM KacaHHsl pa3jMuyHbl, a OKPYXHOCTb 5533

S, kacaercss ayru AB, npsamoit OA u Ok- Orcrona

pYXKHOCTH S, (TOYKHM KacaHHUs TaKxKe IIO-

napHo pasnuysbl). Haiinure oTHoleHue pa-

IUyca OKPYKHOCTH S, K Paguycy OKpYX- A

octu S, .

HOCTH S, A O
4243

Omeem: % Yrazanue. Cm. «Ilocobuey,

npumep 25, wm «PermebHrky», [naBa 4, 3anaqa 8. C

@

B
303. Yron ABC paen 60°, mpuuem
AB=BC=a. OxpyxHocTh S, Kacaercs

AB B TOuKe A, a OKPY)KHOCTb S, Kacaercs

BC B Touke C, KpoMe TOTO, 3TH OKPY>KHOCTH Puc. 1566
KacaroTcsi BHEITHUM oOpa3om. Haiinure pa-

AUYCBL STHX OKPYXKHOCTCH, C€CIIM M3BECTHO, TPOB OKPY>KHOCTEH OTHOCHUTEIBHO CTOPOH JIaH-
9TO UX OTHOIICHHUE PABHO JIBYM. Horo yria (puc. 1566, 1566, 1562) paccMorpute

\/g - 3\/§ \/g - 3\/§ CaMOCTOSITEIILHO.

Omgeem: ——— —a U ————a, WA
4 2
ax/g ax/g ax/g 2a\/§
— U ——, WM —— WU R
6 3 3 3
J35 +3ﬁa ; J35 +3ﬁa

4 2

OcranbHbIe TpU Cliy4das pacIioIOKCHHA LCH-

NI

}b

Puc. 1566

B

Puc. 156a

Ykaszanue. 1-i ciyuail: mycTh LEHTPBI 00EHX
OKPYXHOCTEH JIeKaT BHYTpU yria (puc. 156a).
ITycts O,A 1L AB, O,C LBC, O, An0O,C=K.
Tak xak AABK = ACBK , To

ZABK = ZCBK =30° u AK =CK =

a3
3
ITycth 0,C=r, TOT /A 0,4=2r,

a3 a3
3

OK =

, O,K =

—r . Ucnonbszyem

Puc. 1562

TeopeMy KOocuHycoB B Tpeyronbuuke O,0,K :
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Ilepecekaromuecst OKPY:KHOCTH

304. JIBe OKpYXHOCTH TIEPECEKAIOTCS B
Toukax 4 u B. YUepe3 TouKky A NpOBEACHBI
muametpel AC u AD 3TUX OKPYKHOCTEH.
Haitgure paccrosiHue Mexay LEHTpaMU OK-
pyxHocTeit, ecnmu BD =6, BC=14.

Omeem: 4 nmu 10. Vkazanue. Cm. «lloco-
oue», npumep 0.

30S. Oxpyxnoctu paanycoB 25 u 30 me-
pecekarorcst B Toukax A u B. Haligure pac-
CTOSIHUE MEXJYy LEHTPaMU OKPYKHOCTEH,
ecmu AB =48.

Omegem: 25 nimn 11. Vrazanue. Cm. «ITocobuey,
npumep 33.

306. (MHUOO, 2012). /Ise okpyX HOCTU
repecekarorcs B Toukax 4 u B. Uepes Touky A
npoBenieHb! auameTpbl AC u AD 3TUX OKpYX-
HocTell. Halimute paccTositHue MEXIy LIEeH-
TpamMu oKpykHocTe, ecu BD =3, BC=17.

Omegem: 2 nin 5. Yrazanue. Cm. «ITocobuey,
npumep 6.

307. JIBe OKpYXKHOCTH TIEPECEKAIOTCS B
Toukax 4 u B. YUepe3 Touky A NpOBEACHBI
muametpel AC u AD 3TUX OKPYKHOCTEH.
Haitgure paccrosiHue Mexay LEHTpaMU OK-
pyxHocreit, ecnmu BC=a, BD=b.

la—b]

Omeem: Vxazanue. Cwm.

ynpaxuenue 306.

308. PaccrosiHue MeXIy LIEHTpaMHu JBYX
OKpYKHOCTeM paBHO 20, JyIMHA paanyca OJHOU
n3 HUX paBHa 10. OKpyXKHOCTH MEPECEKAIOTCS
B Toukax 4 u B, npuuem AB =12. Haiinute
JUIMHY PaJnyca BTOPOH OKPYKHOCTH.

Omsem: 6/5 wma 2205. Vkasanue. Pac-
CMOTpETh JIBa CIydasi PACIIONIOKEHHUS IICHTPOB
OKpY)KHOCTEH OTHOCUTENBHO AB (puc. 157a,0).

T
/

Puc. 157a

23.05.2013. http://www.alexlarin.net/

Puc. 1576

309. (MHUOO, 2010). PaccrossHusi oT
oOmield XOoppl JBYX IEPECEKAIOIUXCS OK-
PYXKHOCTEH JI0 UX IIEHTPOB OTHOCSTCS Kak

2:5. O6mias xopaa UMEeT JUTHHY 23 , a pa-
IUyC OJIHOW W3 OKPYXKHOCTEH B JBa pasza
Oonbiie paauyca JApPYyroil  OKpPYXKHOCTH.
Haitgure paccrosiHue Mexay LIEHTpaMU OK-
PYXHOCTEH.

Omeem: 3 wnn 7. Vrkazanue. Cm. npenpiny-
IIUe YIPaXHEHUS.

310. Oxpyxnoctu ¢ nentpamu O u O,
nepecekarTcss B Toukax A u B. W3BecTHO,
9TO ZAOB =90°, ZAO0,B =60°,

00, = V3 +1. Haiimnre wiummbl panuycoB
OKPY>KHOCTEH.

Omeem: 2 ; 2 wm \/5(2+\/§); 2(2+\/§).

Yraszanue. Cm. «Ilocobuey, mpumep 34.

311. OOmas xopna ABYX OKpYXKHOCTEH
CIIYKUT JJI1 OJHOM M3 HUX CTOPOHOMW BIIH-
CaHHOTO KBaJpara, a JJsi Ipyroul — CTOpo-
HOM IIPaBUJIBHOTO BIIMCAHHOIO IIECTH-
yroiapHHKa. Haiinure paccrosHue Mexay
LEHTPAMU OKPYKHOCTEH, €CIIM paauyc
MEHBIIIEW U3 HUX PABEH 7.

r(\3 +1) - r(\3-1)
2 V2

Hue. CM. TIpebIIyIue YIpaKHEHMS.

312. (MHUOO, 2010). [IBe OKpyKHOCTH,
Kacaromuecs: mpssMoi B Toukax A u B, me-
pecekatorcsi B Toukax C u D, mnpuuem
AB=8, CD=15. Haiinute menuany CE
TpeyroiabHuka ABC.

Omeem: . Vkasza-

Omeem: 16 unu 1. Vkasanue. Ilponomxuthb
xopay CD no nmepecedeHus ¢ JaHHOM MPSMON U
IIPUMEHUTB TEOPEMY O CEKYILEH U KacaTelIbHOM.
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313. (EI'J, 2013). OxpyXHOCTH paguyca

6~/2 Brmcana B npssMoM yroia. Bropas ok-
PYKHOCTb TaK)Xe BIIMCaHA B 3TOT YIOJ U Ie-
pecekaercs ¢ nepBoil B Toukax M u N. U3-
BECTHO, YTO PACCTOSIHUE MEXAY LIEHTpPaMH
OKpyxHOCTEeHN paBHO 8. Haitnure MN.

Omeem: 4\/5 7007 4\/ﬁ . Yxaszanue. Havitn

pamuyc BTOPOU OKPYKHOCTHU (2\/5 wm 108/2 ),
YUUTBIBAsI, YTO HEHTPHI OKPYKHOCTEH JIeKaT Ha
OuccekTprce MpsIMOro yriia. 3Hasi CTOPOHBI Tpe-
YroJIbHUKA, 00pa30BaHHOIO pajnycaMH OKpYXK-
HOCTEH M OTPE3KOM MEXIy LIEeHTpaMH, HailTu
€ro BBICOTY (ITOJIOBHHY UCKOMOIT XOpbI).

314. (EI'J, 2012). Yroa C TpeyrojbHuKa
ABC paBen 60°, D — otnuuHasi oT 4 TOYKa
[epeceyeHs] OKPY)KHOCTEH, MOCTPOECHHBIX
Ha cTopoHax AB u AC xak Ha JuameTpax.
Uszsecto, uro DB:DC=2:3. Haiinure
yroa A.

. . V93
Omeem. arcsin WA arcsmE . Vka-

sanue. CM. «Pemebnuky, ['masa 2, 3agaua 5.

315. (EI'J, 2012). Yroxa C TpeyrojpHuKa
ABC pagen 30°, D — otinuuHas ot 4 To4ka
[epeceyeHs] OKPY)KHOCTEH, MOCTPOECHHBIX
Ha cTopoHax AB u AC xak Ha JuameTpax.
Uszsecto, urto DB:DC=2:5. Haiinure
CUHYC Yroi 4.

3111 7111

— W — .
74 74

Cwm. «Pemebunky, I'maBa 2, 3aqa4a 5.

316. (MI'Y, 1984, anauor). /IBe okpyx-
HOCTH pajinycoB 8 U 6 MMepeceKaroTcst B TOU-
kax A u B. Yepes uentpsl O, u O, OKpyX-

Omeem. Yxazanue.

HocTtel nposeneHa npsmas; C, u C, — nse
U3 YeTHIPEX TOYEK NepecedeHus! ITOH mps-
MOH C OKpYKHOCTSIMH, mpuyeM Touka C,
JEKUT Ha OKPYXHOCTH C LeHtpom O, a
nnuHa otpeska C,C, Oousbiie 16. Haiinure
paccrosinue Mex 1y Toukamu O, n O,, eciu

MPOU3BEJCHNE IUIOIAZCH TPEYroJIbHUKOB
C,0,4 n C,0,B pasno 336.

Omeem: 6J_r2\/5 . Ykazanue. OOGmas xopaa
JIBYX OKPY)KHOCTCH TEepIEHAUKYJIIpHA JIHHHU
LIEHTPOB W JenuTcs ¢t momojaMm. Ilycte

AB=2h (puc. 158a,6). Torma Scg,=

23.05.2013. http://www.alexlarin.net/

1
= AF-CO,=4h u SCZOZBzé-BF-CZOzz

=3} . Orcioma 124> =336, ¥ =28 u
OF=\OA-h* =6,
FO,=\J0,A4*—h* =8 .

Torma 0,0, =O,F +O,F (puc. 158a u 1586).

Puc. 158

317. (®UT, 2012). Paguycbl OKpyx’HO-
creit S, u S, c uentpamu O, u O, paBHsI |
U 7 COOTBETCTBEHHO, DPACCTOSIHHE MEXIY
toukamu O, u O, paBHO 5. Xopaa AB ok-
PYXKHOCTH S, Kacaercs OKPYKHOCTH S, B

Touke M, npuuem Touku O, n O, nexar 1o
OJHY CTOpPOHY OT mpsaMmoull AB. Haiinute
JUIMHY OTpe3ka AB, eclin H3BECTHO, YTO
AM :MB=1:6.

74143

Omeem: 7\/5, HIIN . Vxazanue. Cm.

«Pemebnux», ['masa 3, 3amaya 5.
Hemnepecexkawmmecsi OKpY:KHOCTH

318. Haiigute pamgmyc
OKPY)KHOCTH, Kacarollencs
ABYX KOHIOCHTPHUICCKUX
OKPY)KHOCTEH paguycoB 3
us.

Omeem: 1 unu 4. Vkasza-
nue. Cwm. puc. 159.

319. (MHOO, 2010). Haiimute muHy
oTpe3ka o0Omeld KacaTelbHOM K JIBYM
OKPY)KHOCTSIM,  3aKJIIOYEHHOTO  MEXAY
TOYKaMH  KacaHws, €ClIi  paauychl
OKpPY)KHOCTEW paBHbI 23 U 7, a pacCTOSAHUE
MeXAy LIEHTpaMU OKPYKHOCTEH paBHO 34.

Omegem: 16 nmn 30. Vrazanue. Cm. «ITocobuey,
npumep 29.

320. (MU OO, 2010). Paccrosinue Mex 1y
IIEHTPAaMH OKpPYKHOCTeH paamycoB 1 u 9
99
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paBHO 17. Tperbsi OKPYKHOCTb Kacaercs
00erX OKPYKHOCTEH M WX 0O0IIel BHENTHEH
KacarenpHOU. Haiinnre paguyc TpeTbel OK-

PYXKHOCTH.
225 225 225 25

Omeem: HIIH , HIIH , LI — .

64 16 4 4
Vkazanue. Wcnonb3oBaTh ONOPHYIO 3ajady:
ompe3ox obwell @HeulHell KacamenbHou K 08yM
KACAIOWUMCS OKPYHCHOCMAM PAOUYCO8 T, U T,

pasen 2\nr, .

JlnvHa oOIel BHENIHEH KacaTeabHOH JaH-
HBIX OKPY’KHOCTEW paBHa

AB=\Jd> —(R-r)? = 17> —(9-1)? =15.

[Iycts x — pamnyc uckomon okpyxkHoctH, C,
A, B — TOUKM KacaHHUs MCKOMOH OKpY>KHOCTH,
JMaHHBIX OKPY)KHOCTEH C JaHHOHN 0OIIeil BHEI-
Hell  KacaTenbHOM  COOTBETCTBEHHO  (pHC.
160a,6). Torma mist KacaroUMXcsi OKPY>KHOCTEH
JUTUHBI OOIIMX BHEIIHUX KacaTelNbHBIX PaBHBI

AC =2Jrx =24x,
BC=2JRx=6x.

1-1t u 2-1i cnyyau (puc. 160a): mycTh BCKOMas
OKPYXXHOCTh Kacaercss IaHHBIX OKPY)KHOCTEH
BHEITHUM 00pa3oM u Touka C JIeKHT MeKAy A U

B, torma AC+CB=AB wmu 2\/;+6\/;=15.

22
Otcroga x = —5 .
64

Puc. 160a

Puc. 1606

23.05.2013. http://www.alexlarin.net/

Ecin Touka A nexutr mexay C u B, TO
CB—AC=AB wm 6Jx—2y/x =15. Orciona
225

X=—-".
16
3-u u 4-ii cayyau (puc. 1600). Ilpu BHYTpeH-
HEM KacaHHH MCKOMOM OKPY)KHOCTH C OIHOH U3

25
JaHHBIX OKPY)KHOCTEH MOoydyaeM x=T Wi

25
25,

X

321. (MHUOO, 2010). Paccrosinue Mex 1y
LEHTPaMH OKpYKHOcTell paauycoB 1 u 9
paBHO 17. Tperbsi OKPYKHOCTb Kacaercs
00enX OKPYKHOCTEHW M WX 0OIIel BHYTpPEH-
Hel kacarenbHOM. Haiinure panunyc Tpetbeit
OKPYXHOCTH.

189 21

Omeem: — unm — .
4 4

Vxazanue. Vcnonb3oBath (GOpMyny UTHHBI
o0111ell BHYTPEHHEH KacaTeIbHOM

AB=1\a* —(R+7r)*,

IJe @ — PacCTOSIHUE MEX]IY LIeHTpamHu, a R, r —

paanychl OKPYXHOCTSH, M pPaccMOTPETh JBa
cllydasi PacrolOKCHUS HCKOMOW OKPYXKHOCTH
OTHOCHTENIBHO KacaTenabHou (puc. 161a,6).

Puc. 161a

Puc. 1616
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322. Jlanbl 1Be OKPYKHOCTU PajnycoB 3
u 4. PaccrosiHue Mex 1y X LIGHTpaMHU PaBHO
25. K 3TuM OKpYKHOCTSIM IIpOBeJieHa 0011ast
BHYTPEHHsISI KacarenbHas. Haliaure pamgmyc
OKPYXXHOCTH, Kacaromieicss oOmeld BHYT-
peHHel KacaTelbHOM M 00eux JaHHBIX OK-
PYXHOCTEH.

Omeem: 36 umn 48. Vrazanue. Cm. «Iloco-
oue», mpumep 5.

Tpu oxpykHOCTH

323. Haiiqure pamuychl Tpex IMOMapHO Ka-
CAIOIINXCSI OKPY)KHOCTEW C IEHTpaMH B Bep-
IIMHAX TPEYTrOJIbHUKA cO cTopoHamu &, 9 u 10.

Omeem: (4,5; 3,5; 5,5), (13,5; 5,5; 3,5),
(5,5; 13,5; 4,5), (3,5; 4,5; 13,5). Vxaszanue.
Iycts AB=8, BC=9 u AC=10.

Puc. 162a

1-ii cayuau: mMycTh OKPYKHOCTH KacaroTcs
BHEIIHUM o0pa3zoM (puc. 162a). Ecnu okpyx-
HOCTH ¢ IeHTpoM C MMeeT pajuyc X, TO Mmocie-
JIOBATENbHO TMONy4aeM OKPYXHOCTh C IIEHTPOM
B paguyca 9—x, OKpy>KHOCTb C LIEHTPpOM A pa-
auyca x—1.

Tak kak AC=AE+EC, T0o mnony4aeMm
ypaBaenne x—1+x=10. Ortcroma x=35,5.
CrnenoBaTenbHO, HaXOOUM PaUyChl OKPYKHO-
creit (3,5; 4,5; 5,9).

»
A
B
C
Puc. 1626

23.05.2013. http://www.alexlarin.net/

2-1i cyuau: OKPYKHOCTh C LIEHTpOM A Kaca-
ercs OKpyKHOCTel ¢ neHTpaMu B u C BHYTpeH-
HUM 00pa3zoM, OKPY>KHOCTH C IieHTpamMu B u C
KacaroTcs BHEITHIM 00pa3zoM (puc. 1626).

Ecnu paguyc okpykHOCTH € IeHTpoM A pa-
BEH X, TO paJINyChl OKPYKHOCTEH C LeHTpaMu B
nu C OyayT COOTBETCTBEHHO paBHBI X—8 W
x—10. Tak Kak BC=9, TO
(x—8)+(x—10)=9. Orcroma x=13,5. Paguy-
CBI OKpYyKHOCTei paBHBI (3,5; 5,5; 13,5). Oc-
TaJbHBIC CITy4al PACCMOTPUTE CAMOCTOSITEINBHO.

324. Touka B — cepenuna otpeska AC,
npudem AC =6. [IpoBeneHbl TpU OKpYK-
HOCTH paauyca 5 ¢ uentpamu A, B u C.
Haiimure pannyc 4eTBepTOd OKPYKHOCTH,
KACAIOIIEHCS BCEX TPEX JaHHBIX.

9 9

Omeem: — WA 1o Yxasanue. Cum. puc.

163. Hcmonp30BaTh TEOPEMY: MOUKA KACAHUS
OKPYIICHOCMEU JIedCUm HAa JUHUU YEeHMPO8 U
PaccmosiHue Medxicoy ux YeHmpamu paeHo cymme
Paouycos npu 6HewHemM KACAHUU U PA3HOCMU —
npu GHYMpPEHHEeM.

Torna, Hanpumep, it tpeyronbHuka AOC
meaunana OB=5-r, cropoust AO=5-r,
OC=5+r u AC=6. U3 dopmynsl ans me-
JIMAHBI [TOJTy4aeM YpaBHCHHUE

45-r)Y=205-rV+2(5+r)-6".

9
Orcroma r =—.
TS

Puc. 163

325. Jlan otpesokx jiuHbl 20. Tpu ok-
PYXKXHOCTH pajguyca 4 UMEIOT LIEHTPhl B KOH-
[ax OTpe3ka M B ero cepeauHe. Haiinnre
paguyc 4YeTBEPTOM OKPYKHOCTH, Kacaro-
LIEKCS TPEX TaHHBIX.
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Omeem: 6,25 wmm 12,5. Vkazanue. Ilycthb x —
paauyc HCKOMOI OKPY>KHOCTH, TOr A
00,=x+4, 0,0,=x-4 (puc. 164a). B
npsiMoyronsHoM TpeyroibHuke O,0,0, umeeM
(x+4)* =(x—4)* +10*. Orcrona x =6,25.

AN

O, -

Puc. 164a

Bropoit cmyuait (puc. 1646) paccmoTpuTte
CaMOCTOSITEIIBHO.

Puc. 1646

Hpyrue cUMMeTpUYHBIE PACHOIOKEHUS HC-
KOMOMW OKPYKHOCTH IIPUBOZAT K TEM K€ Pe3yJib-
TaTam.

326. Tpu OKpY)KHOCTH pajuyca » Imormnap-
HO KacaroTcsi npyr apyra. Hainure paguyc
OKPY)KHOCTH, Kacarllelcsi BCeX 3THUX OK-
PYXHOCTEH.

2
Omeem: r-[—ilj. Yxkazanue. cnionn3o-
NE)

BaThb TEOPEMY: MOUKA KACAHUS OKPYICHOCHEl
JIedHCUM HA TUHUU YeHMPOS U PACCIMOSIHUE MeC-
0y UX YEeHmpamu pPaeHO CYMMe paouycog npu
GHeWHeM KAcauuu U pasHocmu  —  npu
enympentnem (puc. 165).

Puc. 165

23.05.2013. http://www.alexlarin.net/

327. Jlan otpe3ok a. Tpu OKpyKHOCTU
paguyca R MMEIOT LIEHTPBI B KOHIIAX OTPE3-
Ka ¥ B ero cepeaune. Haitaure paauyc yer-
BEPTOM OKPYKXHOCTH, KacamwIleucs Tpex
JAHHBIX.

a a
Omeem: Ecnn 7 <R< > TO OJTHO pelIeHHne

2 a a 2
;ecmt 0<R<— mimum R>—, 1o 1Ba
4 2 16R

2
a
58078 R Ykazanue. Ilycts O u r — HEHTp H

paanyc 4eTBEpTOH OKPYKHOCTH COOTBETCTBEH-
Ho. Paccrostaus ot O 10 4, B u C paBHo R+ x
wi | R — x |. PaccmorpuTte ciydau: 1) nBa pac-
CTOSIHUS paBHBI R+ X, omHO paBHO | R — X |; 2)
JBa paccTOsiHUS paBHbI | R — x |, omHO R+ x.

328. B noaykpyr paamyca R BIucaHbl
JIBA Kpyra, Kacarluecs Apyr Ipyra, Ioiy-
Kpyra u ero aumaMmerpa. Pamgmyc omHoro us
KpyroB paseH r. Halimute paauyc Ipyroro
Kpyra.

Omeem: L2(3R—2ri«/8(R2—2Rr)).
(R+2r)

Ykazanue. Paccmorpers nBa ciydas (puc. 166).

B nepBoM ciywae U3  OpSAMOYTOJIBHBIX

tpeyronpaukoB OMO, u ONO, naiitu OM n

ON, rne MO,=r, NO,=x, OO =R-r,
00, =R—x, MN =2rx .

JIist cocTaBieHHs ypPaBHEHHs HCIOJIb30BaTh
paserctBo MO+ ON = MN .

Puc. 166

329. B xBagpare ABCD, cTtopoHa KOTO-
poOro paBHa a, U3 TOYKH A Kak M3 LEHTpa
[IpOBeJiIeHa BHYTPU KBajpaTa Jyra uepes
BepmHbl B u D. Ha cropone DC kak Ha
aMeTpe MOCTPOeHa BHYTPU KBajpara Io-
JIyOKpYKHOCTb. Halimure paanyc OKpy»KHO-
CTH, KacCaroILEHCs MPOBEICHHON JIyr', MOJy-
OKPYKHOCTH Y OZJHO! M3 CTOPOH KBajpaTa.
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a(9-+6) aB3-242) 4a
T 0T 2 25
Pewenue. 1-1i cayuai: nckomasi OKpyKHOCTb
KacaeTcst cTOpoHBl AB kBaapata ABCD (pwuc.
167a). O603HAYMM pagUyC ITOH OKPYKHOCTH
yepe3 x. M3 mpsAMOYrolibHOro TpEYroJbHUKA
AMO nonygaem

Omee

9

AM=\/AO2 — MO? =\/(a—x)2—x2 =\/a2 —2ax.

Tak xax OO, = OK, + KO, =%+x,
ON=MN-OM =a-x,

ON =DN - DO, = a2—2ax—%

9

TO U3 MNpsIMOYyrosibHOro TpeyroiapHuka ONO,
umeem 007 =ON* + ON* wm

a ? aY
(—2+x] =(a—x) J{ a” —2ax 2} .

B C
K
oL
K] 01
a
A D
Puc. 167a

o 2
Ilocne mnpeobpazoBanuii a™ —2ax =2a—5x

2
win 25x° —18ax +3a”> =0 npu ycnopun x< ?a‘

a(9—-+/6)
ITonydaem OJlMH KOpEHb X = —25 .

2-u cnyyau: UCKOMasg OKPYXHOCThb Kaca-
ercsi ctopousl BC kBamgpara ABCD (pwuc.
1676). O603HaUUM paguyc 3TOU OKPYKHO-
ctu uepe3 y. Y3 mpsMOoyrosibHOTO TPEyroJib-

Huka AMO nonydaem
OM =N AO* — AM* =
=Ja+yP ~(a-y) =2{ay.

N3  mpsAMOYrosbHOro  TPEyroJbHHKA
ONO, mnoiry4aeMm

ON =,0,0> ~O,N? =
a : a :
((3+2) 5] -

23.05.2013. http://www.alexlarin.net/

Hcnone3ys pasenctBo MN =OM +ON,
COCTaBHM ypaBHEHHUE d =2\/5 +4/2ay . Otcio-

a3-2/2)
Jla HAXOAUM Y = T .
B K, C
M (1O N
K 1
O,
a

A D

Puc. 1676

3-1i cnyyaii: MycThb UCKOMasi OKPYKHOCTh
kacaercsi cropoHbl CD kBagpata ABCD
(puc. 167s).

B K,
M CATY
K
O,
a
A D
Puc. 1676

O603HauuM paauyc 3TOM OKPYKHOCTHU
yepes z. I3 npsAMOyroJibHOTO TPEyrojabHHUKA
ONO, mnoiry4aeMm

O,N =0,0* —~ON? =

_ /(z_zjz_zz _Va’ —4az
2 2

Na® —4az +a
2

HOTO TpEyroOIbHUKA AMO nMeeM
AO* = AM* + OM”*

2
(a+z) :[—m] +(a—z2),

Torma AM = . W3 npsmoyronb-

2

Iocne mnpeobpasosanmii  Va’ —4az =10z —a
4a

nWim z =—.

25
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330. B kBagpare ABCD u3 Toukn 4 Kak
13 LIEHTpa MPOBEJIEHAa BHYTPH KBajpara ay-
ra, nmpoxojsauias yepes BepmuHel B u D. Ha
cropoHax BC u CD xak Ha Juamerpax Io-
CTPOEHBI BHYTPH KBaJpaTa IOIYOKPYKHO-
ctu. Haiinure paguyc OKpy»KHOCTH, Kacaro-
HIEHCs MOCTPOCHHBIX IOJIYOKPYKHOCTEH W
IyTu BD, ecny CTOPOHBI KBaJipaTa paBHbI 4.

a(5-3v2) a(2-1) a(3v2-1)
7 ’ 3 17

Ykazanue. PaccMOTpeTh OTIENBHO TpU CIIydast
(puc. 168).

B C

Omeem

9

a
A D
Puc. 168

331. OkpyXHOCTh BIHCaHa B KBaJpaT CO
ctopoHoit 1. M3 oaHOM ero BeplIMHBI MPO-
BeJIeHa Jyra OKPY>KHOCTH pajauyca 1 1o me-
pecedyeHusi ¢ APYTUMH JBYMSI MPOTHUBOIIO-
JOXKHbIMHM BepiminHaMmu. IIpoBenena okpyx-
HOCTb, KOTOpasi KacaeTcsi BIMCAHHOM OK-
PY)KHOCTH U TIpOoBelIeHHOW nyru. Haiinure
paguyc OKpY>KHOCTH, KacarolEncs: 3TOM OK-
PY)KHOCTH, BIMCAHHOW OKPY>KHOCTH U JyTH.

521 742 -5)
T84 T 437-17\2)°

1

Omeem

Puc. 169

Vkazanue. PaccMOTpeTh OTIENBHO ABa CIy-
qas (puc. 169).

23.05.2013. http://www.alexlarin.net/

332. Ok0J0 OKPYXHOCTH OIHCAaH KBaJ-
pat co ctopoHoi a. Ha 1Byx CMEXHBIX CTO-
pOHAX 3TOT0 KBajpaTa MOCTPOEHBI MOIYOK-
PY)XKHOCTH, PacloOJOXEHHbIE BHYTPU KBAaJl-
para. Haiigure paguyc OKpYKHOCTH, Ka-
caromieiics ITUX ABYX MOJYOKPYKHOCTEH U
OKPY>KHOCTH.

aN2-1)  a2-2) a
Omeem: , 5 >
2(4-2) 4 2J6
a(\/z +1)
—=—. Vkaszanue. PaccMOTpeTb OTAEIBHO
2(V2 +4)
yerbipe ciydas (puc. 170).
a
4
2 3
1
Puc. 170
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