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3amaun C4 w3 BapumantoB EI'D 2010 u
TPEHUPOBOYHBIX PAOOT ISl TOATOTOBKH K
EI'D 2010 u 2011 wumeroT xapakTepHYIO
0Cc00eHHOCTh. B oTimune oT mpakTUKu e/u-
HOTO 3K3aMEHa IMPOILIBIX JIET ¥ TOAaBIISIO-
mero  OOJBIIMHCTBA  3ajjady  IIKOJBHOIO
yueOHHUKa 3TH 3aJlaud COJEpP’KaT B YCIOBHUU
HEKOTOPYIO HEOIpPEeAENeHHOCTb, KOTOpast
MIO3BOJISIET TPAKTOBAaTh YCIOBHUE HEOJHO-
3HayHO. B pe3ynbTare ymaercs MOCTPOUTH
HECKOJIBKO YepTEeKEeH, yIOBICTBOPSIONINX
ycnoBuio 3aaun. [loaToMmy nojio0HbIe 3a1a-
9YM Ha3bIBAIOT MHOTOBapHaHTHBIMH. [lepe-
00p BAapHAHTOB SBIIETCS YACTHIO PEIICHHS
3aj1a4 Takoro tuna. OTMEeTHM, 4To rnepedop
MOJKET COKPATUTHCS 3a CUET JIOTIOJTHUTEIb-
HOM HH(pOpMAaIMK, yKa3aHHON B YCIOBHH
3a/1auH.

1. BzanmMHoe pacnoJio:xkeHue
JIMHEHHBIX Guryp

I'eomerpuueckoit  Qurypoilt Ha3bIBarOT
T00YI0 COBOKYIMHOCTh TOYEK, JIMHHM, TIO-
BepxHOCTEH. Jluneunou Oynem cuutath Gu-
I'ypy, MpEACTaBISAIOUIYyI0 cOOOM TOUKY, OT-
pe3ok, Jyd, npsamyro. [lpu pemenun 3agau
YCIIOBUE MOXET TPaKTOBAaTbCS HEOJHO3HAY-
HO, €CIM JJIsl paccMaTpUBaeMblX (QUIyp He
YKa3aHO UX B3aUMHOE PACIIOJIOKEHHUE.

63aUMHOe pacnojiodicenue
PaA3IUUHBIX MOUEK Ha l’lp}lMOﬁ

Hpumep 1. Ha npamoii e3amer mouku A,
B u C max, umo paccmosnue medxncoy
mouxkamu A u B paeno 5, a mexcoy B u C
pasno 3. Haiioume paccmosinue medxncoy
moukamu A u C.

Pewienue. HeonHo3HauHOCTL, B JTaHHOU
3a/1a4ye COCTOMT B TOM, YTO Ha IpPSIMOM HE
yKa3aHO B3aMMHOE PACIIOJIOKEHHUE TOUEK A,



B u C otHOcuTenbHO Apyr npyra. MoxHO
3amucaTh IIECTh PA3JIMYHBIX BapUAHTOB
pacrnosiokenue 3tux Touek: A, B, C wimn
C,B,A4; A,C,B wm B,C,A; C,A,B
wi B, A, C.

Ecnmu touka B nexutr mexny A u C
(cm. puc. la), o AC=AB+BC=5+3=8
mwm CA=CB+BA=3+5=8, T1.e. pac-
cTositHue Mexay Toukamu 4 n C paBHO 8.

A B C 1C B C A B
C B A B C A BA C
a o 8
Puc. 1

Econ touka C nexur mexny A4 u B
(cMm. puc. 16), To AB=AC+CB u Toraa
AC=5-3=2 wm BA=BC+ (CA u Torna
CA=5-3=2, T.e. paCCTOSIHUE MEXIY
ToukaMu 4 u C paBHO 2.

Crnydaii, korma Touka A JEKUT MEKIY
C u B (cMm. puc. 16), HEBO3MOKEH, TaK Kak
Toraa 1o yciosuro CB < AB.

Omeem: 8 vim 2.

B cnenyromem nmpuMepe HaaH4uue A0MOI-
HUTEIBHOH HH(OPMAIIUH O PACIIOJIOKCHHUH
TOYEK Ha MpsMOH (JieBee, Mpasee, JeIeHue
OTpe3Ka B 3aJJaHHOM OTHOIIIEHUH) COKpalia-
eT epedop cirydaesn.

Ipumep 2. Ha npamoii e3amer mouku A,
B u C max, umo mouxka B pacnonoocena
npagsee mouku A u AB:BC =3. Haiioume
omuouwernue AC: AB.

Pewenue. PaccmoTpum Tpu citydasi.

1. Ecim Touka C pacnosokeHa Inpasee
TO4YKU B, 10 AB=3BC, AC=AB+BC=
AC 4BC 4
AB 3BC 3

2. Ecnu Touka C J€XKUT MEXKIY TOUKAMHU
A n B, 10 AB=3BC, AC=AB—-(CB =
=2BC uTorma A—Czﬁzz.

AB 3BC 3

3. Ciiyuaii, koraa Touka C pacrojoxKeHa
JeBee TOUKU A , HEBO3MOKEH, TaK KaK Torjaa
JOJIKHO BBITIOJTHATHCS PaBEHCTBO
CB=CA+AB,n0 AB>CB.

=4BC n

Omeem: i 1503051 z
3 3

Kak mpaBuiio, B 9k3aMEHAIIMOHHBIX 3a/1a-
YyaX TOYKU U OTPE3KH «IIPUBS3aHb» K OoJiee
CIIOHOU KOH(UTrypaluu ¥ OT UX pacrojo-
KEHUSI 3aBUCUT Nepebop BapUaHTOB IS
yeprexa.

Mpumep 3. /lan napannenoepamm ABCD.
Touka M nexcum na ouaconanu BD u oenum
ee 6 omHowenuu 1:2. Haiioume niowaos
napannenoepamma ABCD, eciu niowaos
yemuvipexyzonvruka ABCM pasna 60.

Pewenue. 110CKOIIBKY B yCIIOBUM 3a/1a4
HE yKa3aHO OTHOCHUTEJIbHO KaKOro M3 KOH-
OB OoTpe3ka BD oH nenutcs Toukol M B
OTHOIIEHUHU 1:2, TO HEOOXOAUMO PACCMOT-
peTh aBa ciaydas (CM. puc. 2) pacroyioKeHUs
Toukd M Takue, uto BM : MD =1:2 (cMm.
puc. 2a) u BM : MD =2 :1 (cM. puc. 20).

Tak kak [OWaroHanb mapaviesorpaMmma
JIeJIUT €ro Ha JIBa PaBHOBEJIMKHUX TPEYroJib-

1
HUKA, TO S ) = S0 :ESABCD'

B C B C
A D A D
o

a

Puc. 2

1. Ecmm BM : MD =1:2, 10 BMz%BD u
1 1

SABM = ESABD = gSABCD
ABM wn ABD numerot o0111y1o BBICOTY).

AHaIOTUYHO

(TpeyroJibHUKH

1
SBCM = ESBCD = ESABCD .
Torma
1
SABCM = SABM +SBCM = gSABCD-
Orcroma S ,50p =38 50 =3-60=180.
2. Ecnrm BM : MD =2 :1, T0, npoBOas
AHAJIOTUYHBIC paCCY)KI[eHI/Iﬂ, HOHy‘II/IM
2

SABCM = ESABCD .

Orcroma S ,;0p :%-SABCM :%-60:90.

Omeem: 180 nmu 90.



Ipumep 4. Ha cmopone BC napanne-
noepamma ABCD ewibpana mouka E, Oe-
JIAWASL 9MY CMOPOHY NPAMOLL 8 OMHOUEHUU
2:3. Ompeszox DE nepecexaem ouazoHanb
AC 6 mouxe F . Kakyrwo uacmv niowaou
napannenocpamma  ABCD  cocmasnsem
niowads mpeyeonrviuxa AFD?

Pewenue. 110cKOJIBKY B YCIIOBUM 3a/1a4U
HE yKa3aHO OTHOCHUTEJIbHO KaKOro M3 KOH-
oB otpe3ka BC OH JOenuTcs TOYkol E B
OTHOILIEHUH 2 :3, TO BO3MOXHBI [[Ba CiIy4as
(Ha puc. 3 Touku E u E, Takue, 4TrO

BE:EC=2:3u E,C:BE, =2:3).
B FEF E C

Puc. 3

1. Ecom BE:EC=2:3, 10 BEz%EC

u BC = EC+§EC :§EC. TpeyrosbHUKH

ECF n AFD 1nonoOHbI 1O TpeM yriam M

AF:AD:BC:E.Torna FCzéAF u
CF EC EC 3 5

AC:§AF.
5

JluaroHasip mapajuienorpaMmma JIeIUT €ro
Ha JIBa PaBHOBEIIMKUX TPEYroJIbHUKA, TOT/Ia
1

Sicp = ESABCD .

Tpeyronmpauku AFD u ACD uMerOT
oOuryro BepuiiHy D U UX OCHOBaHHUS JIEXKAT
Ha oJHO npsMoi. CrenoBaTenbHO, UX ILUIO-
I[aJad OTHOCSTCS KakK OCHOBaHUS, T.€.

Syp AF 5

=——=—.0Orcrona
SACD AC 8
5 51 5
SAFD :§SACD :g'ESABCD :ESABCD-

2.Bcmyvae E,C:BE, =2:3, pemas
aHAJIOTMYHBIM 00pa3oM, MOIYYUM

g 5

ARD — ﬁSABCD'

5

Omeem: i wim —.
16

Ipumep 5. (EI'I, 2010). B mpeyeonvru-
ke ABC AB=12, BC=5, CA=10. Touka
D nexcum na npamou BC mak, umo
BD : DC =4:9. Okpyscnocmu, snucanHvle
8 Kadcowli u3z mpeyeonrvhukos ADC u
ADB, kacaromca cmoponst AD 6 moukax
E u F . Hatioume onuny ompesxka EF .

® B mpeyeonvuuxe co cmoponamu a, b, c
paccmosinue om epuiunbl A 00 mouex
KACAHUsl BNUCAHHOU OKPYJICHOCMU CHO-
POH, COOepACAUUX IMY BEPULUHY, PAGHO
b+c—-a
5 )

Pewenue. lIlyctv AD=d, BD=x,
DC =y. Torma st OKpY)XKHOCTH BITHCaH-

HOU B TpeyroJibHUK ADC nMeem

DE:W’

a OKPYXHOCTH BIIMCaHHOW B TPEYTOJBHUK
ADB

DF:d+x_12.
2
A A
E
E
E
F
B D C D B C
a 0
Puc. 4

ITocKOJIBKY B YCIOBUU CKa3aHO, 4TO TOY-
ka D nexut Ha npsmoit BC, TO CylmecTBy-
€T JBa €€ IOJIOXKEHUsI, IPU KOTOPBIX OyaeT
BBIMOJIHATBCA ~ yciioBue BD:DC=4:9.
CoOTBETCTBEHHO, CYLIECTBYET JIBa PUCYHKA,
YAOBJIETBOPSIIOIIMX YCIOBHIO 33/1a4H.

1. ITycte Touka D nexut Ha oTpe3ke BC

20 45

uc. 4a). Torma x =—, y = —. 3Ha4ur,
(pric. 4a). Torma x =12 ¥ =13
EF =| DE - DF | =

_|d+y-10 d+x-12| 51
2 2 | 26



2. Ilyctb TOuKa D 5n€XUT BHE OTpE3Ka
BC (puc. 46). Torma x=4, y=x+BC=
=9. 3Haunr,

EF:|DE—DF|:%.

Crnyuaii pacrosioxeHus Touku D mpaBee
Touku C HEBO3MOXKEH.

3ameuanue. Tak KaKk B PEIICHUM HE HC-
CJIEOBAHO PacCIOJIOKeHue Touek £ u F Ha
oTpe3ke AD, TO NpU BBIYUCICHUM JJIUHBI
oTpe3ka EF uCroyb30BaH 3HAK MOIYJIS.

Omeem: % u ﬂ

26
63aUMHOE PACNOJIONCEHUE MOUKU U
ompe3Ka, 1ex#cauiux Ha 0OHOU NPAMOI

IIpumep 6. B npawoyeonvnuxke ABCD
AB=2, BC=+/3. Touxa E na npsamou AB
evlopana max, ymo £ AED = ZDEC . Haii-
oume AE.

Pewenue. 1o cBoiict-
BY MapajuleJbHBIX Mps-
Mbix L AED=/ZEDC.
CnenoBarenbHo, Tpe-
yroiabHuk DEC paBHO-
E, OoenpeHHbli, u EC=
=CD=2. [Tonyuum
MIPSAMOYTOJIbHBIN Tpe-
yroiaeHuk BEC ¢ rumnore-
Hy3oit EC =2 u xatetom
BC=+3. To TeopemMe
[Mudaropa BE =1.

KirroueBbIM MOMEHTOM 3TOM 3a/a4yul sIB-
JETCA PACIOJIOKEHUE TOYKM Ha IPSAMOU

OTHOCHTEIILHO JBYX JaHHBIX HA HEH TOYEK.
1. Eciiu Ttouka E nexut mexny 4 u B

(rouka E, Hapuc.5), 0 AE =1.

E,

B C

A D

Puc. 5

2. Eciin touka B nexutT mexay A u E
(rouka E, Hapuc.5), 0 AE =3.

3. Ilonoxenue Touku 4 mexay B u E He-
BO3MOXHO, TaK KaK B OTOM cCllydae
L AED > ZDEC (cnenaiiTe pUCYHOK), T.€.
HE BBITTOJTHACTCS YCIIOBUE 33]1a4H.

Omeem: 1 win 3.

Ipumep 7. Yepez cepeouny cmopomsi
AB keaopama ABCD npogedena npsamas,
nepecexatowas npsimoie CD u AD 6 mouxax
M u T coomeemcmeenno u obpasyowas c
npamou AB yeon o, tga=3. Hauoume
niowads mpeyeonvHuka BMT, eciu cmopo-
na xeaopama ABCD pasna 4.

Pewenue. Bo3MOXHO HECKOJBKO BapH-
aHTOB PHUCYHKOB, YJOBJIETBOPSIOIIMX YCJIO-
BHIO 33]1a4H.

1. IIpsimas, nmpoxoadias yepe3 CepeuHy
E croponwl AB, nepecekaet ompeszok CD u
poJIoJKeHne oTpeska AD 3a Touky D (cM.
puc. 6a).

SBMT = SBTE _SBME =

:l-BE-AT—%-BE-AD:

N | — B9

-BE-(AE-tga.— AD) =

1
=—.2.(2:3-4)=2.
2 ( )

B C
A D T
a
B C
M
E
T A D
o
Puc. 6

2. Ilpsmas, npoxoasimas yepe3 cepearHy
E croponsr 4B, nepecekaer ompeszok CD un
MpoJIoJKeHHe oTpe3ka AD 3a Touky A (cM.

puc. 60).
SBMT = SBTE +SBME =

:l-BE-AT+%-BE-AD:

-BE-(AE -tgo+ AD) =

N | — B9

:%-2-(2-3+4):10.



Cny4yaun, mepeyucieHHbIE HUXKE, HEBO3-
MOXHBI (TToyemy?).

3. [lpsmas, mpoxoasias 4epe3 cepeanHy
E croponsl 4B, nepecekaeT IpPOJIOJKEHHE
otpeska CD 3a Touky D u ompesok AD.

4. [Ipsimast, mpoxoasiasi Yepe3 cepeuHy
E croponbsl 4B, nepecekaeT IpPOJIOJKEHHE
otpeska CD 3a Touky C u ompeszok BC.

Omeem: 2 v 10.

63aUMHOE PACnOJiodceHUue
RPAMOU U MOYUKU 6HE RPAMOUL

PaccmoTpuM pacnosiokeHue npsmMoul u
TOYKH, KOTOpas SBJIIETCS LIEHTPOM OKPYXK-
HOCTH HJIA TOYKOM NEPpECCUCHUA IPSAMBIX.

Ipumep 8. /lan napannenoepamm ABCD.
buccekmpucwi eco yenoe A u D densm cmo-
pony BC na mpu paeuvie uacmu. Boruucnu-
me CMOPOHbL NAPANNEN0ZPAMMA, eClu e20
nepumemp paser 40.

Pewenue. O0603HAYNM TOUYKY Tepeceye-
Husl OuccekTpuc uepe3 M, a TOUKU Iepece-
yeHusi ouccekrpuc AM u DM co cTtopoHoit
BC ugepe3 N u K cooTBercTBeHHO. B 3aBu-
CHMOCTH OT PacroJjoXeHHUs TOUYKd M OTHO-
CUTENIbHO MpsAMOil (oTpe3ka) CD BO3MOXKHbI
7IBa BapUaHTa JJIsl YepTexKa.

M B \K N~-C
B N K C

LN/

A D A D

Puc. 7

1. Ilycte TOuka M pacnosiokeHa BHE
napajuienorpamma. Tak kak OuccekTpuca
AM otcekaer OT mapajiesiorpaMMa paBHO-
OenpeHHbI TpeyroibHUK ABN (cMm. puc.
7a)), T0

AB=BN=NK =KC=x.

[lepumerp napamienorpamma paseH 40,
IMO2TOMY M3 YPAaBHCHUA

2(x+3x)=40
HaxoauMm x = 5. 3nauut, AB=5, BC =15.

2. Eciu Touka M pacnoJsiokeHa BHYTPH
napajuiesorpamma (cMm. puc. 70)), To

NC=xu AB=BN =2x.

U3 ypaBHeHus
2(2x+3x)=40

HaxoguM x=4. 3pauur, AB=8 u
BC=8+4=12.

Omeem: 5; 15 unn §; 12.

Hpumep 9. Ilpamvas omcexaem om cmo-
POH npamoeo yena ompesku 3 u 4. Hatioume
paouyc OKpyICHOCMU, Kacaroujenucs 5mou
NPAMOLL U CMOPOH Yed.

Pewenue. Bo3MOXHBI J1Ba cilydas pac-
MIOJIOXKEHUSI LIEHTPA YKAa3aHHOU OKPYXHOCTH
OTHOCHUTENIbHO HpsIMON (oTpe3ka) AB (cm.
puc. 8). Orcroma monay4aeMm JBa BHUIA OK-
pYy)XHOCTEW nsi TpeyronbHuka ABC: BmH-
CaHHasi U1 BHEBIMCAHHASI.

R

O oW ox

N
r E
(0)

GA M
Puc. 8

1. OKpy>KHOCTb BIMCaHa B TPEYTOJIbHUK.

1-ii cnoco6. Ilycty r — paauyc BIHCaH-
HOH okpyxHOCTH. Tak kak FOGC — kBaapar
U OTPE3KU KacaTeNIbHbIX, IMPOBEICHHBIX W3
OJIHOM TOYKH K OKPY>KHOCTH, PaBHbI, TO

AG=AE=b-r, BF=BE=a-r.
Torna

c=AB=AE+BE=b—-r+a-r.
Orcrona

r_a+b—c_3+4—5_
2 2

1.

2-i cnoco6. Beipazum 1iomangs mpsmo-
YTOJBHOIO TPEYrojibHUKa JBYMs crocoOa-
MH:

1
SABC=§-BC-AC=6, S sc = pr,Tae
CA+ BC+ BA
Py Y



Torna n3 paBeHCTBa IUIONIAAEH MTOTyYaeM
S 6
r=—28C —— —1.
p 6
2. OKpY)XHOCTH SIBJISICTCSI BHEBITMCAHHOM
s TpeyronbHuka ABC (cM. puc. 8). Ilycts
R — pagumyc BHEBNHMCAHHOW OKpPYKHOCTH.
BK = BN u NA = AM , Kax OTpe3KH Kaca-
TEJIBHBIX K OKPYXHOCTH, IPOBEJICHHBIEC W3
OJHOW TOYKH. YuuteBasg, uro CKOM -
KBaJpart, MOJIYy4HM
2R=KC+CM =
=BC+BN+ AN + AC =P,

3+4+5
2

Otcrona R=p - = 6.

Omeem: 1 nm 6.

Hpumep 10. Jana mpaneyusa ABCD, oc-
Hoganusa komopou BC =44, AD =100,
AB = CD =35. Oxpysicnocms, Kacarowas-
ca npamvix AD u AC, kacaemcsa cmopoHbl
CD 6 mouxe K. Hatioume onuny ompesxa
CK .

® [Ipoekyus 60KOBOU CMOPOHBI PABHO-
bedpennou mpaneyuu Ha O0vbUIee OCHO-
ganue pagHa NOAYPA3HOCMU OCHOBAHUL,
a npoexyus OUa2oHalu — noIycymme oc-
HoeaHull (cpedHell TuHuL).
® [lycmb OKpyM#CHOCMb 6nucana 8 mpe-
yeonvHuk ABC. Toeoa paccmosinue om
gepuiunbl A 00 MOUKU KACAHUSL OKPYIHC-
Hocmu co cmoponou AB pasHno
b+c—a

2
® [lycmb OKpydsi#CHOCMb Kacaemcs cmo-
ponvl BC mpeyeonvnuxa ABC u npoodon-
arcenuti cmopon AB u AC. Toeoa pac-
cmosHue om gepuiuHbl A 00 moyuku Kaca-
HUsL OKpys#cHocmu ¢ npsamou AB pasHo
nonynepumempy mpeyeonviuxka ABC.

X=p—-a=

Pewenue. Onyctum u3 Bepuiid B u C
Tpaneuuyu Ha CTOPOHY AD nepneHauKyisa-
pel BE u CF COOTBETCTBEHHO (CM. puc. 9).
Torna

g =100-44 ¢
2
AF:%:72_

N3 Teopemsr I[ludaropa s mnpsimo-
YTOJIBHBIX TpPEyroiabHUkoB ABE n ACF
HaxomuM BE u AC:

BE = AB? — AE> =+/35> —28% =21,
AC =+ AF? +CF? =+72> +21% =75.

Bo3MoxHBI 1Ba ciydas pacnosioKeHUs
OKPY)KHOCTH, 3aIaHHOM B YCJIIOBHUH.

B C K
A E F D
a
B C

K

A E F D
o

Puc. 9

1. OKpy)KHOCTh BNHCaHA B TPEYrOJIbHHUK
ACD (cm. puc. 9a). Ilonyuaem
CK - AC+CD—-AD _75+35-100 _
2
2. Cny4aii, B KOTOPOM OKPYXHOCTb SIBJISI-
eTcs BHEBIMCAHHOW IS TPEYroJbHHUKA
ACD (cm. puc. 96), paccMOTpUTE CaMoO-
CTOSITEINIBHO.

5.

Omeem: 5 i 30.

Hpumep 11. Jan napannenocpamm
ABCD, AB=2, BC=3, LA=60°. Ok-
pyorcHocms ¢ yeumpom 6 mouke O kacaemcs
ouccexmpucsl yena D u 08yx cmopou napan-
J1e7102pamMMa, UCXOOAUUX U3 8EPUIUHBL OOHO-
20 e2o0 ocmpoeo yena. Haiioume nnowaow
yemuipexyzonvruxka ABOD.

® buccexmpuca yena napannenozpamma
omcexkaem om He20 pPABHOOEOpeHHbLl
Mpey2obHUK.

Pewienue. Bo3MOXHBI J1Ba ciydas pac-
MIOJIOKEHUSI OKPYXHOCTH, YKa3aHHOH B yc-
JIOBUM 33J]aud, OTHOCUTEJIBHO OMCCEKTPHUCHI
yria D.

1. OKpy’KHOCTb KacaeTcsi CTOpPOH yIjia B €
BEPLIMHOM B TOUKE A U SBJISETCS BIINCAHHON
B TpeyroibHuk AFD (cMm. puc. 10a). Tpe-
yroiabHUK AFD — paBHOOEIpPEHHBIN, a Tak
Kak £ A=60°, To 3TOT TPEyroJbHUK SIBJIS-



€TCS PaBHOCTOPOHHUM €O CTOpOHOH 3. Pa-
Aanyc BITMICAHHOI B HETO OKPYXHOCTHU paBCH

,oADY3 33 V3

6 6 2

D 4
a 0
Puc. 10

B aTom citydae mckomas Iiomaab Haxo-
JTUTCS CIIEAYIOIUM 00pa3oMm:
S.apop =S 408 +S 00 =

1 1 543

=—AB-r+—AD-r=——
2 2 4 -

2. OkpyXHOCTb BIHMCaHa B yroi c Bep-
mHONA B Touke C U ABIILETCS BIIMCAHHOU B
tpeyroiabHuk ECD (cwm. puc. 106). Torna:

L1343

SABOD = SABCD - SBCO - SDOC 6

5J3 1343

Omeem: ——, ——.
4 6
63aUMHOE PACROJI0MCEeHUE
NPAMOIL U 08YX MOUEK 6HE NPAMOTL

PaccmotpuM npuMepsl, B KOTOPBIX [IBE
TOYKH PACIIOJIOKEHBI 110 OJAHY CTOPOHY OT
npsAMOM mim 1o passsele. [Ipm aTOoM TOYKHM
OOBIYHO pacroJiaratoTcsi B OJHOW WJIHM paz-
HBIX IOJYIIJIOCKOCTSIX, CBSI3aHHBIE HEKOTO-
pBIM YCIIOBUEM (HampuMmep, MpUHAIIeKAT
OJIHOW OKPYXXHOCTH, JIEKaT Ha OJHOM IIep-
MEHIUKYISIPE U T.1T.).

IIpumep 12. Oxono mpeyeonvnuka ABC
onucana okpysxcHocms ¢ yeumpom O. Haii-
oume eenuuuny yena ACB, ecau yeon OCB
pasen 10°, a yeon AOC pasen 40°.

Pewenue. Hapucyem OKpYKHOCTb C IIE€H-
TpoMm B Touke O (cm. puc. 11). 3aduxcupy-
em cropony BC. Ilposenem nuamerp CC,.
Torpa gyra okpyxHoctu BC|, Ha KOTOpPYIO
onupaercs: HeHTpaybHblil yron BOC,, pas-
Ha 20°.

Paccmorpum pamgmyc OC . B 3aBucumo-
CTU OT pacloJioKeHust Touek 4 u B OTHO-
cutenbHO npssMoii OC MOYKHO TOCTPOUTH
nBa neHTpanbHblX yraa COA u COA4, (cm.
puc. 11), paBubix 40°. Torga BO3HHKAET
JIBa TPEYTOJIbHHUKA, YAOBJIETBOPSIOIIMNX YC-
noBusaM 3agauu, ABC u CB4,.

Puc. 11

Yron ACB Ttpeyronpauka ABC onupa-
ercs Ha Ayry AB, paBaywo 120°. 3Hauut
ZACB =60°.

VYron A,CB tpeyronsHuka CBA, onupa-
erca Ha nyry A,C,B, paBHyto 160°. 3Hauut
ZA,CB=80°.

Omegem: 60° wnu 80°.

63aUMHOe pacnoJjiodicenue
mouKu u dex napaijie/ibHblX RPAMbLX

Ipumep 13. Tpaneyus c ocnosanusmu
14 u 40 snucana 6 okpyxcHocmsv paouyca
25. Hatioume 6vicomy mpaneyuu.

o Tpaneyus enucama 8 HeKOMOPYIO OK-
PYACHOCIb M020a U MOJIbKO mMo2od, KO-
20a OHa A61emcsl pasHOOEOPEHHOI.

® Paoduyc (Ouamemp), nepneHouxyisap-
Hbll XOpOe, 0enum xopoy nonoidaMm.

® [Jenmp OKpyICHOCMU, ONUCAHHOU
OKOJIO mpaneyuu, jedxcum Ha nepeceye-
HUU CepeOUHHbIX NEePReHOUKVIAPO8 K
CMOpOHAM mMpaneyuu.

Pewenue. Tpanennst BnucaHa B OKpYX-
HOCTb, TIO9TOMY OHa paBHOOEIpEeHHas.
IIycte BC =14 — xopaa OKpPYXHOCTH pa-
muyca 25. CymiecTByeT JABE XOpAbI, mapai-
nenbHble BC u paBHble 40 (cM. puc. 12).
COOTBETCTBEHHO, B OKPYKHOCTb MOYHO
BIIMCATh JIBE Tpaleluy ¢ OCHOBaHUsIMU 14 u
40. Lentp O Ha cepeIUHHOM NEPIEHIUKY-
mspe k BC.



1. B tpanetun ABCD uentp O OKpyX-
HOCTH JISKUT BHYTpU Tpameuuud. B stom
ciydae Beicota EF = EO+ OF . U3 npsamo-
YrOJbHOTO TpeyroibHuka AOE , B KOTOpOM

A0 =25, AE :%:20, MIOJIy4aeM

EO =+ A0* — AE? =+J25% =20® =15.

N3  mpsAMOYrosbHOro  TPEyroJbHHKA

BFO, B xotopom BO =25, BF:B—2C:7,

MOJIy4aeM

OF =+/BO* —BF? =~/25* -7 =24 .
Torma
EF = EO +OF =39,

e
peer " o
. _El_j__’ij
A
S

»&3-5____

"N
S

Puc. 12

2. B tpanenuun 4,BCD, uentp O Ok-

PY)KHOCTH JISKHT BHE Tpameruu (CM. pHC.
12). JlelicTBys aHaJIOTMYHBIM 00Opa3oM, Ha-
X0IUM

E,F=FO-OE, =9.

Omeem: 39 nm 9.

2. B3aumMHoOe pacnoJjioskeHue
NPAMOJIMHENHBIX uUryp

63aUMHOe pacnojodicenue
mpey2o/ibHuUKoe

Ipumep 14. /lan pasnobedpennsiii mpe-
yeonvHuk ABC, AB=BC =10 u AC=12.
llapannenvno 6oxosvimM cmopoHam mpe-
V2ONbHUKA HA OOUHAKOBOM PACCMOSHUU OM
HUX npogedeHvl npsamvle. Havimu smo pac-
cmosiHue, eciu naowadb mpey2oibHuKa, oo-
PA308AHHO20 SMUMU NPAMBIMU U OCHOBAHU-
em, aexcawum na npamou AC, pasna 12.

Pewenue. 1lposenem npsmyto BD, rae
Touka D — OCHOBaHHE BBICOTHI JIAHHOTO
TpeyrojapHuka. IIpoBoas mpsimble, mapai-
nensHBIE cTopoHaM BC u BA, yoexmaemcs,
YTO OHM MOT'YT 0Opa30BBIBaTh TPEYIOJbHUK
C OCHOBaHHEM, JieKauuM Ha npsmor AC,
PaCIUIOKEHHBIA B BEPXHEW WM HUKHEU I10-
JIYTUTOCKOCTH OTHOCHUTENBHO AC .

1. PaccmoTpuMm citydaid, IpecTaBICHHBIN
Ha puc. 13a, xorma mpsmeie EF || BC un

EG|| 4B.

B

H
P

A G D F C
Puc. 13a

Torna DC=6 u BD=+10"-6" =8.
Ilycte DF =x, a DE =y, TOrna ucnoJb-
3ys mogobue TpeyronbHUKoB BDC u EDF,
miomanas TtpeyronbHuka GFE, coctaBum
CUCTEMY YpaBHEHUU

8 6
2.2 {x=3
y o ox &

=4
xy =12 Y

Orcrona ciemyet, 94To KodHPHUIMeHT 1mo-
no0ust paBeH
bc_6_,
DF 3



[IpoBenem nepnenavkyisipel DH u FP Ha
npsmyto BC. Tak xak Beicota DH B npsimo-
yroiabHOM TpeyrosibHuke BDC paBHa

BD-DC _ 86 _48.
BC 10
o FP=8 24,
2
B
H
F G \C
A D P
E
Puc. 136

2. Bropo# cioy4yall pacmnoJIOKEHUs Nps-
MbIX EF u EG (cM. puc. 136), npuBOIuT K
oTBeTy 7,2 (IIOJIyYUTE CAMOCTOSITENIBHO).

Jlpyrue BapHaHTBl PaCHOJIOKEHUS Ipsi-
MBIX HE COOTBETCTBYIOT YCIOBHIO 3aJJauH.

Omeem: 2.4 viiin 7,2.

63aUMHOe pacnoJjiodicenue
MHO20Y20/1bHUKOG8

Mpumep 15. Jlsa pomba ABCD u AMHK,
umerowjue obwyro eepuuny A, pacnonodce-
Hbl mak, umo cmopousvt AB u AM obpaszyrom
yeon ¢ 30°. Hzeecmuo, umo yenvi npu eep-
wuHne A oboux pombos pasnvl 60°, niowads

nepeceuenus pomoOo8 pasHa 5V3, a nao-

waob ux 00veOUHeHUs pasHa 23+/3 . Haiimu
NIOWAOb KAHCO020 U3 POMOOS.

Pewenue. VicciienoBanue yciaoBHs 3aja-
Yl TOKa3bIBaeT, YTO pa3MelieHHue poMOOB
3aBUCHUT OT IIOJIO)KE€HUS TOuku H Ha yue
AB. O6o3HaunM cTopoHbl poMboB ABCD n
AMHK 4epe3 a u b COOTBETCTBEHHO.

1. llycte AH < AB (cwm. puc. 14a).

azx/g _bzﬁ
2 b

Tak kak S z0p = u S, = 5

IpU4eM IIepecedeHre poMOOB €cTh Tpe-
yroiabHuK AHK, a o0beauHenne poMm0OoB co-

ctoutr u3z pomba ABCD u TpeyrojibHUKa
AMH, To oIy4aeM CUCTEMY YPaBHEHUI

2 2
a \/§+b \/5:23\/5
2 4

2

bf:sﬁ.

Otcroga umMeeM a =6, b = 2\/3 .
N3 tpeyronsnnka AHK, ucnoise3ys Teo-

peMy KOCHHYCOB, Haxomaum AH =2415.

YUTO mpOTHBOPEUYUT YCIOBHUI, TaK Kak
AH > AB.

B C
H
M
K
A D
Puc. 14a

2. Ecnu AB < AH <3A4B (cMm. puc. 140),
TO TIEpeceueHue pPOMOOB €CTh YETHIPEX-
yroiabHuK ABEK, 00beTUHEHNE COCTOUT W3
pomba ABCD u nByx TpeyrojibHUkoB AMH
u BHE.

H
M B [E C
K
A D
Puc. 146
N3 tpeyronsauka AMH 1o teopeme Ko-
CHUHYCOB HAaXOUM AH =b3 , a
BH =b3-a.

Tak xaxk /BEH =90°, ZEBH = 60°, T0
_ (Bb-a)*\3

Spup = 3
b>\3
SAHK = 4




CocraBisieM cucTeMy ypaBHEHUMN:

b2\/§+a2\/§+(\/§b—a)2\/§ =233

4 2 8 3
bzﬁ_(ﬁb—a)zﬁzsﬁ
4 8 '

a=42 a=26

UIIN , 4TO
b=2J6 b=4y2

COOTBETCTBYET PacCMAaTPHUBAEMOMY CIIy4arO
AB < AH (mposepsrte!). Ilpu sTOM mioma-
1 pOMOOB MPUHUMAIOT OJIHO W3 3HAYCHUU

12\/5 I 16\/5.

[Tosmyuaem

Puc. 146

3. llycte AH >3A4B (cM. puc. 14s).

B stoM ciydae mnepeceueHune pomOOB
ecTb TpeyrojabHUK ABC, a 00beJUHEHHE CO-
ctoutr u3z pomba AMHK u TpeyroibHuKa
ACD. Ilony4yaem cucteMy ypaBHEHHM

2 2
b \/5 + 4 \/5 = 23\/5
2 4
a’3
4

OTcroma uMeeM a = 2\/3 , b=6.Ho torma
AH <3A4B.

Omeem: S ;. =16+/3; S ik =1243

wim S o) = 1243 ; S ik =16+/3.

=54/3.

10

3. B3aumMHoOe pacnoJjioskeHue
OKPYKHOCTeH

B3anmHOe pacrnosniokeHue OKpYKHOCTEH
MOKHO pasjidyaTb M0 BHCIIHCMY IIPU3HAKY
(kacaromuecs, mepecekaronecs, Herepece-
KAaIOIMecs) UM 110 BHYTPEHHEMY MPU3HAKY
(B3amMHOE PacmoJIOKEHUE IEHTPOB OKPYXK-
HOCTEH OTHOCHUTEJILHO OOIIeH KacaTeabHOH,
00111el XOp/IbI U T.10.).

pacnoioxcenue yeHmpoe8 OKpyicHocmeil
OMHOCUMENbHO 00Well KacamelbHou

B ycnoBuu 3agaum sToro tuma Qurypu-
PYIOT ABE OKPYKHOCTH, KacCaroIHUeCs OTHOU
IIPSIMOM, HO HE YKa3aHO PACIOJIOKEHUE LIEH-
TPOB 3THX OKPYKHOCTEH OTHOCUTEIBHO
9ToM mpsAMoil. COOTBETCTBEHHO 3Ta MpsAMast
SIBJISIETCS. BHYTPEHHEH WJIM BHEIIHEW Kaca-
TEJIBHOM JUI 3TUX OKPYKHOCTEH.

Hpumep 16. [Ipavas kacaemcs oxpyorc-
Hocmell paouycoé R u r. Hzeecmno, umo
paccmosiHue medxcoy ux YeHmpamu pasHo d,
npudem R>r u a>r+ R. Hatioume pac-
CMosIHUE MeHCOY MOUKAMU KACAHUSL.

A,

Puc. 15

Pewenue. 1lycts O — UEHTP OKPYKHO-
cTH paguyca R, O, — LEHTP OKPYKHOCTHU
pamuyca r, A A, n B B,— BHEIIH:AA U BHYT-
peHHsis KacarenbHble (cM. puc. 15). U3 uen-
Tpa MEHBIIEH OKPYKHOCTH OIIyCTUM IIep-
nengukyisipel O,K, m O,K, Ha pammyc
O, 4, n nponomkenune pamuyca O, B, coort-
BETCTBEHHO.

PaccMoTpuM IPSMOYTOJIBHBIE TPEYTOJib-
nukn O, KO, (runorenysa O,0, = a, Kater
OK,=R-r) n OK,O,
0,0, =a xarer O, K, =R+r). U3 Teope-
mbl [Indaropa s 3TUX TPEYroIbHUKOB IO~
JTY4UM:

(runotenysa



I, =A A, =\a’—(R-r)’ (Ouna enewneii

KacamenbHO)

I, =BB, =+Ja’ —(R+r)" (Onuna énym-

PpeHHell KacameibHO).

Omeem: \Ja’ —(R-r) wm
Ja'i—(R+r) .

PAcnonodcenHue YeHmpo8 OKPyIHcHoCmell
OMHOCUMENbHO UX 00uiell MoYKU KACaHus

B ycnoBuu 3agauu sToro tuna Gurypu-
PYIOT IB€ OKPYKHOCTH, HO HE YKa3aH TUI
KacaHus (BHEUIHUI UM BHYTPEHHUH, CM.
puc. 16).

(@

e [lpu mobom cnocobe kacanusi mouka
KACAHUsL U YEeHMPvl OKPYICHOCMElU Jie-
JHcam Ha 0OHOU NPAMOU.

o [lpu eHewnem Kacanuu yeHmpbvl OK-
DPYIICHOCMEN  PACNONOJNCEHbl HA  TUHUU
YeHmpos8 No pazHvie CMOPOHbL OM MOUKU
KACAHUs, Npu GHYMPEHHEM — NO OOHY
CMOPOHY.

e  Paccmosinue medcoy yenmpamu Ka-
calowuxcs okpysjcHocmetl paouycoé R u
r (R>r) pasno R+r npu enewnem
Kacanuu u R—r npu enympennem.

Ipumep 17. (EI'D 2010). Oxpysrcrocmu
paouycos 2 u 4 kacaromcs 8 mouke B. Ye-
pe3 mouxky B npoeedena npsamas, nepece-
Kaowjas 6mopoll pa3 MeHbULIO OKPYiC-
Hocmb 6 mouke A, a boabwiyr0 — 8 mouke

C. Uzeecmno, umo AC :3\/5 . Hanioume
BC.

Pewenue. 110ckonbKy B YCTIOBUM HE CKa-
3aHO O TUIIE KacaHUs OKPY>KHOCTeH (BHeII-
HEe WU BHYTPEHHEE), TO pACCMOTPHUM JIBa
cirydasl.

1. Ecinu OKpy>KHOCTH KacaroTCsl BHEIITHUM
o0paszoM, TO mMpoBeaeM uyepe3 TOuKy B 00-
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1yro kacarenbHylo KK, (OHa NmeprneHAuKy-
JISipHA JIMHUM LIEHTPOB, CM. puc. 17a).

Tpeyronsaukun AO,B n O,BC nono6HsI
[0 [EpBOMY IpU3HaKy noaobus. B stux
Tpeyroabuukax £0,BA= Z0,BC, kak Bep-
ZA0,B = ZBO,C xak ueH-
TpaJbHBIC YIJIbI, OIMPAIOIIMECS Ha JyrH,
umeromue pasHyro mepy. ZABK, = ZKBC,
KaK BEPTUKaJbHBIC, U KOKIBIH U3 ITUX YI-
JIOB — YIOJl MEXIY XOpJOM M KacaTeJIbHOM.
CnenoBarenbHO, COOTBETCTBYIOLIUE IYI'd
UMEIOT PaBHYIO MeEpYy.

TUKAJIbHBIC,

C
K
0915 0,
A
K,
Puc. 17a

Jis nono6HbIX TpeyroapHukoB A0, B u
O,BC moxeM 3anucarb

AB BO, 2

BC BO, 4

1
>
Orcrona

BC:%AC:%-%/E:NE.

Puc. 176

2. OKpyXHOCTH KacaroTCsi BHYTPEHHUM
obpazom (cm. puc. 176). B atom ciyqae npu
WCXOJHBIX YHCIOBBIX aHHBIX 3a/a4a He
UMEeT pelIeHus: (JIOKaKHUTE CaMOCTOSTEINb-
HO).

Omeem: 22



Ipumep 18. Oxpyocnocmu S, u S, pa-
ouycoe R u r (R>r) coomeemcmeenno
Kacaomcs 6 mouke A. Uepez mouxy B,
niexcawyro Ha okpydlchocmu S, , npogseoena

npAmast, Kacarwasicsia OKpYyIHCHocmu S2 6

mouxke M . Havioume BM , eciu uzgéecmno,
umo AB =a.

Pewenue. Bo3MOXHBI J1Ba City4asi pacmo-
JIO’)KEHUSl yKa3aHHBIX OKPY)KHOCTEH B 3aBHU-
CUMOCTHU OT THUIIA KacaHUsl.

1. IlycTh OKpYXHOCTH KacarOTCSl BHEIII-
HUM 00pa3om (cm. puc. 18).

Puc. 18
1-it cnocob pewenus. Illycts O, u O, —

LEHTPBl OKpYXHOCTEH S, u §, COOTBETCT-
BeHHO, a L0, AB=¢ (cm. puc. 18). Ilo
TeopeMe KOCHHYCOB JUIS TpPEYroJibHUKa
O,4B:
O,B*> = 0,4’ + AB* —20,A- ABcos®
NI
R*=R’*+a* -2Racose.

OTcrozia moy4nM oS = &
7 2R

Tenepp UCHoNb3yeM TEOPEMY KOCHHYCOB
i1 TpeyrojapHuka O, 4B :
O,B*> =0,A” + AB* +20,A- ABcos@
W
O,B*> =r’ +a’ +2r-acoso.

a
[ToncraBuB cos@ = 2R B MOCJIETHEE pa-

2
ar

BeHCTBO, nostyaum O,B° =7’ +a’ + e

B npsimoyronsHoM Tpeyronsauke O,BM
(£BMO, =90°), ucnons3ys teopemy Ilu-
daropa, naxonum BM* =O,B* -1’ =

2
ar r
=r’+a’+—-r’=a’|1+—|.
R R

Orcrona BM=a-1/1+%.

2-1 cnoco6 pewenus. [Ipogomxum AB 1o
[IEPECEUEHNUs] C OKPYKHOCTbIO S, B TOYKE
E (cMm. puc. 19). Tpeyronenuku AO,B n
AO,E paBHOOEpEeHHBIE U MOJOOHBIE, TAK
kKak ZOAB=/FEAO,. CuenosareinsHo,
AE T uE=
AB R

Puc. 19

[To Teopeme 0 cekyieln U KacaTeabHOU
nMeeM

BM? = BA-BE,
BM?* = BA-(BA+ AE) ,

BM*=a-|a+%"|,
R
a.

BM = la-|a+Z |=a- 1+
R R
2. IlycTh OKpYKHOCTH KacarOTCs BHYT-

pennum obpazom (cm. puc. 20). Toraa, mpo-
BOJid aHAJIOTMYHBIC BBIYMCIICHHSA, IMOJIYUYUM

BM=a-1-1.
VR

B

Puc. 20

Omeem: a- |1+



Mpumep 19. Jana oxpyscnocmv paouy-
ca 2 ¢ yenmpom O. Xopoa AB nepecexaem
paouyc  OC 6 mouke D, npuuem
ZCDA =120°. Haiioume paouyc okpys#cHo-
cmu, enucannot 6 yeon ADC u kacarowetics

oyeu AC, ecnu OD = V3.

Pewenue. Bo3MoXHBI J1Ba cilydas pac-
TIOJIOYKEHHSI YKa3aHHOW OKPY)KHOCTH B 3aBU-
CUMOCTH OT THIIA KaCaHUs C JAHHOU OKPYXK-
HOCThI0. B 000ux cirywasx uentpsl O, n O,
3TUX OKPYKHOCTeH OyayT jexarb Ha Ouc-
cextpuce yria ADC (cm. puc. 21).

E,

T s‘ 02

Puc. 21

1. PaccMOoTpuM BHYTPEHHEE KacaHUE OK-
pyxHocted. Ilyctb pagumyc HCKOMOM OK-
PYXKHOCTH C LEHTPOM B Touke O, paBeH r .
E — Touka kacaHHs 3TOW OKPYKHOCTH C pa-
auycom OC . B npsMOYroJibHOM TPEyroJib-
Huke DEO, ZEDO,=60° (O,D—- O0uc-
cextpuca yriaa ADC)

DE =r-ctg60° = ”

V3
Hcnone3ys TeopeMy 0O Cekyllell U Kaca-
TEJIbHOH, NIOJIy4UM

OL-OH =OE?,

(2—2r)-2:(\/§+$) ,

r?+18r-3=0.

VYcnoBuro 3a7auM yIOBIETBOPSIET MOJIO-
YKUTEIBHBIN KOPEHb ¥ = 24/21 = 9.
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2. B cnydae BHENIHEro KacaHWsi HCKOMas
OKPYXXHOCTB paguyca R C IIEHTPOM B TOYKE
0, kacaetcs npoaoskeHui cropoH DC u
DA n nanHOM OKpyxHOCTH. Toraa, mpoBoas
AQHAJIOTUYHBIC  BBIYUCICHHS,  TOJYYUM

R=3+243.
Omeem: 2\/5—9 1503051 3+2\/§.

Ipumep 20. Bepwuna pasnobeopennozo
Mpey2onNbHUKa ¢ OOKOBOU CMOPOHOU S5 U OC-
HOBaHUem 8 CyxHcum yeHmpom OAHHOU OK-
pyacHocmu  paouyca 2. Hatioume paouyc
OKDYHCHOCIMU, Kacarowelcss OaHHOU U npo-
Xoosueli yepe3 KOMYbl OCHOBAHUS Mmpe-
V2ONbHUKA.

Pewenue. Ilyctb D — cepeiHa OCHOBA-
Huss AC pmanHOrO TpeyroimbHuka ABC.
O603HauuM uepe3 £ u F Touku mepeceue-
HUS OpsMOA BD M OKpYKHOCTH paauyca 2
¢ eHTpom B Touke B . Torma (cm. puc. 22):

AD=4, BD=3, ED=1, FD=5.

N3 Teopemsr [ludaropa s mnpsimo-

F
B

D/C\

Puc. 22

YTOJIBHBIX TPEYroiabHUKOB AED w AFD
COOTBETCTBEHHO UMEEM:

AE =~4% +1* =417,
AF =+4% +5% =J/41.

Haxomgum  miomamu  TpeyroiabHHUKOB
AEC n AFC:
1 1
S ec :E-AC-ED :5-8-1 =4,

L oyc.rp=L.g.5-20.
2 2

SAFC

Bo3MoxxHBI 11Ba cilydas pacIoJIOXKEHHs
YKa3aHHOM B YCJIOBHUH OKPYKHOCTH B 3aBH-
CUMOCTH OT THIIAa KaCaHUs C JAHHOU OKPYXK-



HOCTBI0. B 000ux cirywasx uentpsl O, n O,
TUX OKPYXHOCTEeW OynyT JiexaTh Ha Ouc-
ceKTpuce yria — npsmoir BD (cwm. puc. 22).

1. IlycTh OKpYXHOCTH KacarOTCSl BHEIII-
HUM 0o0pa3oM. Torjga uckomasi OKpyKHOCTb
OIMcaHa OKoJo TpeyrojbHuka AEC. Hai-
JIEM €€ panuyc mo Gopmyrie

AE-EC-AC 17-8 17

R= L
4SAEC

4.4 27
2. IlycTh OKpYKHOCTH KacarOTCs BHYT-
peHHUM o0Opa3oM. Toraa uckomas OKpyX-
HOCTb OIIMCaHa BOKPYI TpeyrojabHuka AFC .
Haitnem ee paguyc
_AF-FC-AC 41-8 41
48 e 4-20 10

R

17 41
Omeem: — v —.
2 10
PAcnonodceHue YeHmpo8 OKPYyHCHoOCmell
OMHOCUMENbHO 00ueil Xopovl

B ycnoBuu 3agaum sToro tuma Qurypu-
PYIOT JIBE€ IEpeceKaroninecs: OKpPYKHOCTH,
HO HE yKa3aHO PAaCIOJIO)KEHHUE LIEHTPOB OK-
PY)KHOCTEH OTHOCHUTEIBHO MX OOIIEH XOPIbl
(cm. puc. 23a u 230).

14\
i

Puc. 23a

AN

X

SS

Puc. 236

o [lepecexarowuecsi OKpysCHOCMU 8
moukax A u B umerom obwyro xopoy AB.
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o  Obwas xopoa nepneHOUKyIaApHa Jiu-
HUU YEeHMPO8 U OeUMCsL el NONOJIAM.

Mpumep 21. Oxpysrcnocmu paouycos 10
u 17 nepecexatromcs 6 mouxkax A u B. Hau-
oume paccmosiHue MexHcoy YeHmpamu OK-
pyacHocmet, eciu AB =16.

Pewenue. Otpe3ok AB — oOmas xopaa
JAHHBIX OKpYKHOCTEW. B ycioBuu He yka-
3aHO PACIOJIOKEHUE ILIEHTPOB OKPYKHOCTEH
oTHOcuTenbHO AB. IlosTomMy 3amaya no-
IIyCKaeT JIBa BUJIa YEPTEKa.

1. ITycTp IEHTPBI OKPYKHOCTEM JIEKAT 11O
pa3HbIe CTOPOHBI OT WX 00MmeH xopasl AB
(cM. puc. 23a). Jlunus nentpos O,0, nep-
NIEHIUKYJISIpHA Xopae AB u nenut ee B
Touke nepecedueHus C momnosnaMm. JTO clie-
IyeT U3 PaBeHCTBA TpeyroiapHUKoB O, A0,

n O,B0O, 1o TpeM CTOpPOHAM H COBIAACHHUSA
OCHOBAHMU BBICOT, OIMYIIEHHBIX U3 TOYEK A
u B. Torga u3 npsMOYTOJbHBIX TPEYrojb-
HUKOB O, AC n O,AC COOTBETCTBEHHO IIO-
JIydaem:

0,C =17 -8> =15

0,C =10 -8 =6.

Hckomoe paccTosiHue MeXay LEeHTpaMH

paBHO

0,0,=0,C+0,C=15+6=21.

2. ITycTp HEHTpBI OKPYKHOCTEH JIEKAT 110
OJIHY CTOPOHY OT Xopasl AB (cwm. puc. 230).
AHaJIOrMYHO MOCTyNas, HaX0AUM

0,0,=0,C-0,C=15-6=09.
Omeem: 21 v 9.

Ipumep 22. Oxpysicnocmu ¢ yenHmpamu
O, u O, nepecexaromcs 6 moukax A u B.

Hzeecmno, umo £ AOB=90°, LAO,B =
=60°, 0,0, =a. Hatioume paduycvl ok-
PYIHCHOCmEl.

Pewenue. Otpe3ok AB — oOmas xopaa
JAHHBIX OKpYKHOCTEW. B ycioBuu He yka-
3aHO PACIOJIOKEHUE LIEHTPOB OKPYXHOCTEH
oTHOcuTenbHO AB. IlosTomMy 3amaya no-
IIyCKaeT JIBa BUJIa YEPTEKa.



Puc. 24

1. ITycTp HEHTPBI OKPYKHOCTEM JIEXKAT IO
pa3HbIe CTOPOHBI OT WX 00MmeH xopasl AB
(cm. puc. 24a). Tak Kak TPEyroJbHUKH
AO,B n AO,B paBHOOEIpEHHBIE, TO JIUHUSL

LIEHTPOB SABJISIETCS OMCCEKTPUCON  yIIIOB
AOB n AO,B. Tlonyyaem

ZAO0,C=45°, LA0,C =30°.

IIyctb  AC =x. Tpeyromsauk AO,C
npsamoyronssid, £ AO,C = ZCAO, =45°.
3naunt O,C = AC = x. Jlna TpeyrojabHHUKa
AO,C nmeem

0,C = AC-ctg30° = x+/3.

Torna 0,0,=0,C+0,C W

a

\/§+1'

a=x+x+3. Orcroma HaxXoouM X =

Torma

a2
\/§+1’

0,4=24C =25 =22

\/§ 1

2. ITycTp HEHTpBI OKPYKHOCTEM JIEKAT 110
OJIHYy CTOPOHY OT XOpJbl AB (cM. puc. 2406).
[IpoBOoAs aHanOrW4HBIE PACCYXKACHUSA, IO-
JTy4UM

0,Ad=x2 =

04— a\/E 2a
1

=2 0A4=—"
N Y . |

aﬁ 2a

\/§+1’ \/§+1
NIn a\/z 261 .

-1 31

Omeem:
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PAcnonodcenHue YeHmpo8 OKPYyHcHoCmell
OMHOCUMENbHO XOPObl D01bULEH
OKpYyJCHOCIU

B ycnoBum 3amaum cieayromero Tuma
GurypupyroT J1B€ OKpY>KHOCTHU, OJJHA U3 KO-
TOPBIX PACIIOJIOXKEHA BHYTPU JPYrod M Ka-
CaeTcsi XOpIbl OKPYKHOCTU OOJBLIEro pa-
nuyca (cM. puc. 25).

Puc. 25

®  Buiyucnenus 6 smoi 3adaue c800sm-
cs K npumenenuto meopemvl llugacopa 6
mpeyeonvhuxe 010,C, npu smom pac-
cmosinue O\A Haxooumcs uz meopemol
Tugacopa ona mpeyeonvrnuxa MAO; (cM.
puc. 25a, 0).

Mpumep 23. Oxpyorcnocmu paouycos 20
u 3 xacaromcs enympenHum oopazom. Xop-
0a AB oOonvweti okpyscHOCmMU KAcaemcs
Menvbuwel okpysxcHocmu 6 mouke M . Hau-
Ooume Onuuvl ompeskos AM u MB, eciu
AB=32.

E

-
4 /—ZNB

=

Puc. 26a

Pewenue. 1lycts Touka N — cepeauHa
Xopasl AB, Torjga paccrostHue ot ueHrpa O
OKpy)KHOCTM pamuyca 20 mo xopabl AB
PaBHO

2
ON =.|OB’ —(%) =12.

Paccmotpum nBa cimyqast.



1. Lentpsl O u O, OKpYKHOCTEH pacrno-
JIO’)KEHBI 10 pa3Hble CTOPOHBI OTHOCHUTEIBHO
xopasl AB (cM. puc. 26a), OM =3 .

IIponomwkus nepnengukynasp OM
xopae AB 3a ToOuKky M W OIyCTUB Ha HETO
MEPIECHANKYIAP H3 LeHTpa (O, MNOIYy4YUM
npsAMoyroibHbii TpeyroisHuk OO,C, B Ko-
topom 00, =17, OC=0M +MC =
=OM+ON =15 nu OC=MN. Tormna u3
teopembl Iludaropa s TpeyroyibHUKa
00,C nony4aem

0C =J00} -0,C* =+17* -15% =3.
Torma
AM = AN —MN =16-8 =38

MB =MN + NB=8+16=24.

A/mB

E )
0,
Cer O
Puc. 266

2. Oentper O u O, OKpyXHOCTEH pac-
MIOJIOKEHBI TI0 OJIHY CTOPOHY OTHOCHTEIBHO
xopabl AB (cwm. puc. 260). Toraa u3 Teope-
Mbl [Iudaropa mins tpeyronsauka QO,C
HOJTydaeM

0C =J00} —0,C* =\17* -9* =413

Torma AM = AN —MN =16-4+/13 n

MB = MN + NB =413 +16.

3ameuanue. B paHHOHN 3amade MOKHO
pPacCMOTpETh €IIe JBa clydas, KOTJa TO4YKa
KacaHusi M pacrmoyioxeHa IpaBee TOYKHU
N . B atom cniyuae otBeTsl Oyayt AM =24

u MB=8 wm AM =16+413 nu
MB=16-44/13 .

Omeem: 24 u §; 16+4\/§ u 16—4\/§.
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Ipumep 24. Paccmosanue medxncoy uyew-
mpamu 08yx oxkpyacHocmeti pagno Sr. Q0-
Ha U3 OKpYJiCHOCmell umeem paouyc r, d
emopas — Tr. Xopoa 6onvuieli OKpY#CHO-
cmu  Kacaemcsi MeHbulell OKPYICHOCIU U
denumcs, MOYKOU KACAHUSL 6 OMHOUEHUU
1:6. Hatioume onuny smoii xopovl.

Pewenue. Bocnosib3yeMcsi pUCyHKOM 25.
IIycts xopa MN = 7x. Torma paccrosiHue
oT neHrpa O, paBHO

2 2
0.4 :\/MOf —[@] =7 -

4
a AB= AN —NB =% _x=2%
2 2

Paccmotpum nBa cimyqast.

1. Ldentpsr O, u O, OKpyKHOCTEH pac-
IIOJIOKEHBI 110 pa3Hble CTOPOHBI OTHOCHU-
TenbHO Xopabl MN . Tak kak O,0, =5r,

O,B=r, TO, IPOJIOKUB HEPHECHIUKYISIP
O,B x xopne MN 3a TO4Ky B M OIyCTHB
Ha HEro NepneHaAuKkysip u3z O,, MoIyduM
npsaMoyroibHbiil  TpeyroasHuk  O,0,C, B

2
xotopom O,C = 0,B+ BC :r+71/r2 —XT

u O,C = AB. Torpa u3 reopemsl IIudaropa
s TpeyroasHuka 0,0,C noiaydaem
0,C* =0,0; - 0,C* nnu

2
2

=257 —[r+7 r? —x—} .
\/ 4

BOSBO)ISI B KBaJpaT BBIPpA)XCHUC, CTOA-
1iee B CKoOKax, MoJy4aeM ypaBHEHUE

2
6x> —25r° :141”1/1”2 _XT

36x* —251x%r* +4297" =0,
6x> =25r* > 0.

HOCJ’IGILH?I?I CUCTEMAa HC UMCCT PCIICHMA,

25x?

HIIN

TaKk KaKk KOPHM YPaBHEHHUA X, =rf3 n

V143

X, = 5 7 HE YIOBJIETBOPSIOT YCIOBUIO

6x” —25r* >0.
DTO 3HAYUT, YTO TAKOW Ciydall HEBO3-
MOXEH.



2. Oentpel O, u O, OKpYyXHOCTEH pac-
IIOJIOKEHBI 110 OJIHY CTOPOHY OTHOCHTENIBHO
xopasl MN . Tak xak 0,0, =5r, O,B=r,
TO, OIIYCTUB Ha 0Tpe30k (O, 4 INepneHIuKy-
nsp u3 ueHrpa O,, MOIy4UM NPSAMOYTOJIb-
Heli  TpeyrosbHuk O,0,C, B KOTOPOM

2
O,C:AO,—AC:71/r2—xT—r "

0,C = AB. Torpa u3 teopemsl Iludaropa
s TpeyroasHuka 0,0,C nomaydaem
CO; = 0,0; - O,C* wm

2
2
=257 —[71#2 _XT —r} .

BOSBO)ISI B KBaJpaT BBIPpA)XCHUC, CTOA-
1iee B CKOOKax, MoJy4aeM ypaBHEHUE

2
257 — 6x* =147, —%

36x* —251x%r* +4297" =0,
2517 —6x* > 0.

25x?

HIIN

Ilomydyaem nBa pelIeHHA X, :r\/g Hu

\143
6

7. OTcroga HaxoIuM JIBa 3HAYeE-

7143

6

Xy, =

HUSA MN:7\/§r u MN =

r.

7+/143
6

Omeem: 7\/§r u

r.

Ipumep 25. (EI'J, 2010). B oxpyacro-
cmu, paouyc komopou pasen 15, nposedena
xopoa AB =24. Touxa C nexcum na xopoe
AB max, umo AC:BC=1:2. Hauoume
paouyc oKpyscHocmu, Kacarowecs: OanHouU
OKpYJIcHOCMU U Kacaroujelcs xopovl AB 6
mouke C.

Pewenue. Bo3MOXHBI J1Ba City4asi pacuo-
JIO’)KCHUST YKa3aHHOW OKPYKHOCTH (CM. pHC.
27). Hentpel X okpyxHocter O, u O,
OyayT JieXXaTh Ha MEPIEHAUKYISIPE K XOp/e
AB , npoxopsuiem yepe3 Touky C.

1. Ilycts TOoukn O u O,, rae O — LEHTP
TaHHOW OKPYXHOCTH, a O, — LEHTP OKPYX-
HOCTH, YKa3aHHOW B YCIIOBHH, JEXKaT IO

pa3HbIE CTOPOHBI OTHOCUTEIBHO TIPSIMOM
AB.
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Tak xak AC:BC=1:2, 0o AC=8.
[Tycte N — cepenuna xopael AB . Torna us
IIPSIMOYTOJIBHOTO TpeyrojbHuka ONB 1o-
Jy4aeM

ON =+ OB? —NB? =+/15* —12% =9

Puc. 27

Ilycte K — cepenmHa XOp.bl, MEPIICHIU-
KYJISIPHOU AB ¥ mpoXojsiel depe3 TOUKY
C. YerslpexyronpHuk KCNO — mnpsmo-
YTOJIBHUK,

OK=CN=4AN-AC=12-8=4.
Ilycts uckomslli paguyc paBeH r. Tak

Kak HeHTpsl O, O, M Touka KacaHusa E,
JIeXKaT Ha OJIHOM IPSIMOM, TO

00, =0E,-O,E, =15-r.

N3 teopemsr Iludaropa mns mpsimo-
yrosibHOro tpeyronsHuka KO,O, B KOTO-
poM OK =4, O00,=15-r un KO, =
= KC + CO, =9+ r, nonydaem

00! =O0K* + KO;
I
(15-7)* =4 +(9+r)>.

Otcroma r = %

2. Toukn O n O, nexar 1o oJHy CTopo-
HY OTHOCUTENBHO mNpsiMOoil AB (cMm. puc.
27). B atom ciydae u3 teopemsl [ludaropa
U1 IPSAMOYT0JIbHOTO TpeyrosbHuka KO,O,

B kotopoM OK =4, 00,=15-r n
KO, =CO,-KC=r-9, H0JTy4aeM
32
r=—.
3
Omeem: 8 u 2
3 3



Pacnonoicenue moveKk Kacanus
OKPY)CHOCHU U RPAMOTL

IIpumep 26. Ha cmopone BA yena ABC,
pasrnoeo 30°, ezama maxas mouxa D, umo
AD=2 u BD=1. Hatioume paouyc okK-
PpYyacHocmu, npoxoosujeli uepez mouxku A, D
u xacarowetica npsimou BC.

Pewenue. 1leHTp MCKOMON OKPYKHOCTH
O — TOYKa IepecedyeHns] CEPEIMHHOTO TIep-
IIEHIUKYISIpA K OTPe3Ky AD U NeprneHIuKy-
asgpa K npsmoid BC, BOCCTaBIIEHHOTO U3
TOukd Kacauusi E (cM. puc. 28) OKpyKHO-
CTH MU TpsMoil. BO3MOXKHBI JBa BapuaHTa
IIOJIOKEHHUsI OKPY)KHOCTH. B mepBoM ciyuae
OKPYKHOCTb Kacaercs jiyda BC, BO BTOpOM
TOYKa KacaHus £, JIEKUT Ha MPOJOJDKCHUH

ay4a BC 3a TOuKy B .
01 N

Y

!

Puc. 28

1. IlycTh TOYKA KacaHHWs JIEKUT Ha JIyde
BC. Torma mo Teopeme o KacaTeabHOU U Ce-
KylIlel uMmeeM

BE* =BD-AB=1-3=3,
oTKyna BE = \/g .
B tpeyronsuuke BDE Z DBE =30°,

BD =1, BE = V3. Torna u3 TEOpPEMBI KO-

cuHycoB momydaeM DE’=DB’+ BE’ -
—2-DB-BE-cos(ZABE)=1, T1.e. DE=1.
Tak kak BD = DE, 1o TpeyroibHuk BDE —
paBHOOenpenHbli u ZLBED =30°. [Ilo-
CKOJIBKY 3TOT Yroj o0pa3oBaH KacaTelbHON
BE w xopmon DE, TO nyra OKpyXHOCTH
DE paBHa 60°. CnenoBaTenbHO, HCKOMBII
paguyc OKpYKHOCTH paBeH xopae DE =1.
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Torga nueHTp O OKPYXHOCTH COBIIAJIa€T C
cepennHou oTpeska AD.

2. B cayyae, korja Touka KacaHUs JIEKUT
Ha npojopkeHuu jiyda BC 3a Touky B (cM.
puc. 28), paanyc OKpy>KHOCTH HaXOJUTCS U3
IPSMOYroJbHOro TpeyroiasHuka GO0, B

kotopoM Z00,G =60°, GO =4, GE, =1,
upaseH GO, —GE, =8—-1=7.

Omeem: 1 v 7.

OnopHas 3agaua. Ompe3ok obweti

BHeulHell KacamenbHOU K 08YM KACAIOUWUMCSL
OKpydsICcHOCmAM paduycoé r u R pasen

2. Rr.

0,
R
O] 7 R—r
NE
A B
Puc. 29

Hoxkazamenvcmeo. V3 1psMoOyroibHOrO
tpeyrosbHuka O,0,E (cMm. puc. 29) nomiy-
qaeMm

AB=0,E =40,0,” —-EO,” =

= JR+r)? —(R-r)* =2Rr |

Ipumep 27. Oxpysrcnocmu paouycos 4 u
9 kacaromces eHewnum 0bpazom, nexcam no
00H) CMOPOHY OM HEKOMOPOU NPAMOL U Ka-
caromesi amou npsamou. Hatioume paouyc
OKPYICHOCIMU, KACAIOWEUCS KAMCOOU U3
08YX OAHHBIX U MOU dHce NPAMOLL.

0,
0,
E 0, |F
\ [/
M K P
Puc. 30a

Pewenue. Ilepebop BapuaHTOB B 3a7aue
3aBUCUT OT PACIIOJIOKEHUSI TOYKH KacaHUs
TPETbEH OKPYKHOCTH C MPSIMOM OTHOCH-
TEIbHO TOYEK KacaHUsl TNEpPBbIX IBYX OK-
py)XHOCTEH C 3TOW mnpsaAMou. Paccmorpum
IIEPBBIM Cllydall KacaHWs HCKOMOM OKpyXk-



HocTH ¢ neHrpom O,, pamdyca r; U JABYX

TaHHBIX OKpykHOCTEH (cM. puc. 30a). Torna
MP = MK + KP. Tak kak OTpe30K oO0mieit

BHEIIHEW KacaTeJIbHOM K IBYM KaCaroUIUMCs
OKPY>KHOCTSIM pajinycoB » U R paBeH 2,/Rr

(cmemyer w3 oTBeTa mpuMepa 16 mpm
a=R+r WIUM CM. ONOPHYI 3a7ady), TO
uMeeM

24/4-9=2/4-1, +2,/9-1,,

oTKyz#a 6 = 2\/Z+3 r, wm ry; = 1,44.

0,
0,
E 0, |F
\]/
M K P
Puc. 306

Bropoii ciiyqaii (cMm. puc. 306) paccMoT-
pUTE CAaMOCTOSTEILHO.
Omeem: 1,44 unu 36.

Ipumep 28. Touxa O — yenmp oxkpyaic-
Hocmu paouyca 2. Ha npooonscenuu paouy-
ca OM e3ama mouxa A. Yepez mouky A
npogedeHa NPAMAsl, KAcarujasacs OKpPYHCHO-
cmu 6 mouke K. Hzeecmno, umo
ZOAK = 60°. Haiioume paouyc oKpys#cHO-
cmu, enucannot 6 yeon OAK u kacarowetics
OaHHOU OKPYHCHOCMU 8HEUHUM 0OPA30M.

Pewenue. 1llentp O, HCKOMON OKpYX-

HOCTH JI&KHUT Ha OuccekTpuce yria A4, mo-
stomy £0O,AK, =30° (puc. 31). K, — Tou-
Ka KacaHUs 3TOM OKPYXHOCTH ¢ npsMoit AK.

Puc. 31
W3  tpeyrompHuka O, 4K,

HaX0IUM

AK, =r-ctg30° =r«/3, roe r — paguyc uc-

KOMOW OKpyxkHocTH. W3 TpeyrosbHuKa
OAK nHaxomum

AK = OK -ctg60° = i

V3
Paccmotpenue ciiydaeB B TaHHOM 3aaye
CBSI3aHO C PACMOJIOKEHUEM TOYKU KacaHUs
MCKOMOW OKPYXHOCTH C npsMoi AK OTHO-
CUTEBHO TOUYKU KacaHus K (jeBee, mpasee).
OTpe30k BHEIIHEW KacaTeJIbHOU OKpYX-
HocTte ¢ meHtpamu O u O, paBeH
2,JOK-OK, = 2V2r (cMm. omopHyrO 3ana-

gy). Torma mosrydaem

AK = 4K, + KK,

2, 3+ 22r.
3

Pemraem kBagpaTtHoe ypaBHEHUE
302 +261-2=0,

rae t=Ar. [Tosyyaem €IMHCTBEHHBIN TIO-

23 -6
3

JIOKUTEIIbHBIA KOPEHD ¢ = . Torna

2
L_[23-V6) _6-42
3 3
Eme oauH ciydail pacrojioKeHUs OK-
PYXHOCTEH pacCMOTPHUTE CaAMOCTOSTEIBHO.

42

Omeem: 2iT.

Ipumep 29. Haiioume paouyc oxpyarc-
Hocmu, enucannou 6 yzon MKN pasenoli
2arcsin 0,6 u xacarowelicss oKkpysjcHocmu,

paouyca 4 makaice snucannoul 8 yeon MKN.

Pewenue. 1leHTpBl OKPYKHOCTEH BIIH-
CaHHBIX B YTOJI JIe)kaT Ha OMCCEKTpUCe 3TOro
yria. Bo3MmoxHBI Ba BapHaHTa pPacHoJo-
KEHUSI HCKOMBIX OKpYXHOCTEH (CM. pHC.
32). Ilyctb O — UEHTp NaHHON OKPYXKHO-
ctd, O, 1 O, UEHTPBl HCKOMBIX C pajguyca-
MH r U R coorBerctBeHHo. Torna
ZOKN = arcsin 0,6 .

1. Haiinem paguyc r. IIpoBenem paany-
cel OB, 1 OB B TOYKH KacaHHUs CO CTOPO-
HOW KN wm omycTuM u3 To4ku O, IepIieH-

mukynap O,C, Ha OB . B npsmMoyronbHOM



TPEYroJIbHUKE 0,0C, 00, =4+r,

OC, =4 —r. Torga u3 paBeHcTBa

sin( LOKN) = 2€1
0,0

1
IMOJIYYHUM YPaBHCHHUC

- sin(arcsin 0,6)

44r
WY
477 06,
44r
Otcroma r =1.
M
0, -
A,
0) d
o\ -
v C]
K B] B BZ N
Puc. 32

2. Ilpu HaxoxaeHuu paauyca R, pemas
aHAJIOTMYHBIM 00pa3oM, MPUXOJIUM K ypaB-
HEHHUIO

R-4
R+4

0,6 .

Otkyna nonyyaeM R =16.
Omeem: 1 1 16.
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4. BzaumMHOe pacnoJio;keHue 3J1eMeHTOB
¢urypsi

B 3agauax storo tumna Gurypupyor on-
HOTHUITHBIE 3JIEMEHTHl (QUIypbl (BEPLINHBI,
CTOPOHBI, AYTH, YIJIbl, BBICOTBI, OMCCEKTpHU-
ChI, MHOTOYT'OJIbHUKU H T.[I.), OJTHAKO YCIIO-
BHE JIOIYCKaeT MPOU3BOJI BbIOOpA KOHKPET-
HOT'O 3JIEMEHTa M3 MMEIOIIUXCS Y paccMar-
pUBaeMoil pUrypsi.

6b100p 0003HaAUEHUIl 6ePUIUH
MHO20Y201bHUKA

K 3agagam 3TOTO THIIa OTHOCAT TaKue 3a-
Jlau¥, YCIOBHE KOTOPBIX JOMYCKAET pa3iiny-
HBIC PEIICHUS B 3aBHCHMOCTH OT BapHaHTa
OYKBEHHOT0 0003HAYEHHUS! BEPLIMH MHOIO-
YTOJIbHUKA.

Ipumep 30. B napannenoecpamme ABCD
o00un u3z yenoe paser 60°. Touku E u F s6-
JIAAIOMCSL  CePeOUHAMU  CMENCHBIX CHOPOH,
oopaszyowux ocmpuuil yeon. Iliowaos mpe-
YeonbHuKa, omcekaemo2o npsamou EF om
napannenoepamma ABCD, paena S. Haii-
oume nIOWA0b Mpey20bHUKA, 8EPUIUHAMU
komopozo cayycam mouku E, F u C.

® Meouana mpeyeonvHuka pazousaem
€20 Ha 084 PABHOBENUKUX MPEY2OTbHUKA.
o /[uaconans napanienoepamma pazousa-
em e20 Ha 084 PABHOBETUKUX MPey2Oilb-
HUKA.

Pewenue. Vicnionb3ys NpHUBEACHHBIC BBIIIE
GakThl U MOCTPOUB
E MYHKTUPOM JBa JOIOJI-

' HUTEIBHBIX OTpe3Ka (CM.

puc. 33), Hoay4um, 4YTO

F njiomanb napanieso-
Puc. 33 rpamMma paBHa &S '.
O6o3naueHue  Oyk-

BaMU BEpIIMH TapajrieliorpaMMa MOYKHO
HayYaTh C JI000¥ BEPIINHEI, TIOATOMY BO3HHU-
KaeT YeThIpe pa3HBIX PHCYHKA, COOTBETCT-
BYIOIIMX YCJIOBHIO JaHHOW 3a7ayu (CM. pHC.
34a, 0, 6, 2). TpeyronbHUKH, TJIOMIAb KO-
TOPBIX HY)KHO HAWTH, HA KAXKIOM M3 PUCYH-
KOB BBIJICJICHBI TEMHBIM (DOHOM.

[Imomane tpeyronbnuka ECF Ha pucC.
34a HaxoaUM CIEAYIOMUM 00pa3oMm:

SECF :SABCD _SAEF _SEBC _SFDC -

1 1
= SS_S_ESABC _ESADC =



=85-§5-25-25=3§.

B C A4 B
A7
A F D

D F C
a o
D A C D
L] A
C F B B F A
6 2
Puc. 34

B ocranpHBIX cirydasx UCKOMast TIONIab
Oynet paBHa S .
Omeem: S nmu 3S.

Hpumep 31. Juaconanu AC u BD mpa-
neyuu ABCD nepecexaiomcs 6 mouke E.
Hatioume nnowaoe mpaneyuu, ecau nio-
waowb mpeyeonvuuka AED pasna 9, a mouka
E oenum oomy uz ouaconaneii 6 ommoutenuu
1:3.

o Tpaneyus pazbousaemcs Oua2oHAIAMU
Ha 08a pABHOBEIUKUX MPEY2ONbHUKA
(npumeikarowux Kk 6OKOBbIM CMOPOHAM) U
08a NOOOOHBIX mpey2oabHUKa (npumbi-
KAowux K OCHOBAHUSIM).

e Ecnu y 08yX mpey2oibHUKO8 PAGHbl Gbl-
COmbl, MO UX NAOWAOU OMHOCAMCS KAK
OCHOBAHUAL.

Pewenue. 1lpu pemieHny 1aHHOW 3aa4u
HEO/IHO3HAYHOCTh B YCJIOBHH, KaK U B IIpe-
JBIIYIIEM MPUMEpPE, COCTOUT B BhIOOpE Ba-
puaHTa OyKBEHHOTO OOO3HAUYEHHUs BEPIIHH
Tpamneuuy U JOMOJIHUTEIBHO K 3TOMY B BBI-
6ope Oonbuiero ocHoBanus. Ilycts Touka £
JIeNIUT IMaroHaib B OTHOLIEeHUH 1:3, cuuras
OT BEpIIMHBI BEPXHETO OCHOBAHMUSI.

1. PaccMoTpuM Tpamenu ¢ OCHOBaHUS-
Mu BC u AD (cm. puc. 35a). TpeyronpHuku
BEC u AED nono6ssl (10 AByM yriam) c

EC 1
ko3 dumuesToM nopodbus k=——=—.
b AE 3
SAED 2
3HayuT, 252 =37 =0, Otcrona
SBEC
SAED
Spec = =1. Tpeyromeuuku ABE n

21

BEC wumeroT o0O0mIyt0 BBICOTY, IO3TOMY
S e AE
—:—:3 u SABE :3.SBEC :3. AHa'
SBEC EC

JIOTU4YHO Sppe =3+ S50 =3.
CrnenoBaTenbHO, MCKOMas IIIOIAAb PaB-
Ha S 50p =1+3+3+9=16.

B C A4 B
3
m
9 27
A D D C

a 0
D A C D
9
2VE '
81 27
C B B A
8 2
Puc. 35

2. B ocTaybHBIX Ciy4asx, pemias aHajo-
TUYHBIM 00pa3oM, HOJy4UM

S scp =3+9+9+27=48 (cm. puc. 356 n
puc. 352);

S sep =9+27+27+81=144 (cMm. puc. 358).
Omeem: 16; 48; 144.

6b160p JIUHEIIHO20 I/1IeMeHma

Ipumep 32. [lnowaob mpeyzonvruka
ABC pasna 8. MN — cpeoussa nunus. Haii-
oume naowjaob mpeyzonvruka CMN .

o [Ipsamas, napaniienvHas cmopoue mpe-
VeONbHUKA U nepecekarowas ose opyaue,
omcekaem om He2o MpeyeoibHUK, NO-
000HDII OAHHOMY.

Pewenue. 1lpu permieHny 1aHHOW 3a1a4u
HEO/IHO3HAYHOCTh COCTOMT B BbIOOpE cpen-
Hel nuHUU. PaccmoTtpum Tpu ciydas (cwm.
puc. 36).

1. Otpe3ox MN mapamnenen otpesky BC
(cm. puc. 36a). Tak kak CN — MeauaHa Tpe-
yroibHuka ABC, To

1 1
S ave ZESABC = 5'8 =4.

MN — menuana tpeyroyibiuka AMC, nosro-
My



B B B
= SR
A M C A C A M C
a 0 8
Puc. 36

2. Otpe3oxk MN mnapaieneH orpe3ky AC
(cm. puc. 366). B stom ciydae penieHue
AHAJIOTUYHO NPCAbLAYIHIEMY.

3. Otpe3ok MN mnapaniieneH oTpe3Ky AB
(cm. puc. 366). Tpeyronsauku CMN u ABC
nono6usl. Torna

1Y 1
SCMN :(5) 'SABC 21'8:2-
Omeem: 2.

6b160p yaito6020 rjiemenma

Ipumep 33. Tpeyeonvnux ABC énucan 6
oKkpyscHocms paouyca 12. Hzeecmmno, umo
AB =6 u BC =4. Hatioume AC.

Pewenue. 1-ii cnoco6. Vcnonb3ys 0000-
IEHHYIO TEOPEMY CHHYCOB, HallIeM

BC 4 1
sind=—=——=—,
2R 12 6
smCzﬁzizl.
2R 2-12 4

Tak xak £ B=180°-~2LA—-~/2C, 1o

sin ZB =sin(180°-£A-ZC) =
=sin(£L A+ ~£C).

1. Eciu tpeyronasauk ABC — octpo-

YTOJIBHBIH, TO
V35 V15

coslA=—— cos£LC=——.
6 4

Hcnonb3ys Qopmyny cHHYca CyMMBI,
MIOJIy4YUM
sin ZB=sin(£LA+£C)=
_L A5 V35 14354415
6 4 6 4 24

Torna MoxemM HaTH UICKOMYIO BEJTMYUHY
AC=2Rsin B=

g V55 o

24
2. Ilycts yron C — Tymo#, Torjaa
sin ZB=sin(£LA+£C)=

1 (_\/E}L\/g_l:\/g—\/ﬁ

6| 4 6 4 24

22

Otcroga AC = \/g_\/ﬁ

3. Cnyuaii, korma yron A — Tymou, He-
BO3MOXKEH.

2-1i cnoco6. Vcnosib3yeM TeopeMy KOCH-
nycoB AC’ = AB> + BC* —2AB-BCcosB
W CJIEINCTBHE M3 TEOPEMBl  CHHYCOB
AC =2Rsin B. Otciofa mnoiy4yaeM TpHUIO-
HOMETPHUYECKOE ypaBHEHUE

576sin” B=36+16—48cosB.
Pemas mocneanee ypaBHEHHE, HAXOIUM
14521
24

cosB = . TlonoxwureaprHOE 3Haye-

HUE KOCHHYCA COOTBETCTBYET OCTPOMY YTy
B, orpunatenpHoe — Tynomy. 3Hasi 3HAUCHUE

V5010421 /35 +4/15
24 ’

24

sin B =

"HaxoquM AC = x/gi \/E

Omeem: x/gi\/g .

IIpumep 34. Bwicomwvr mpeyzonvrHuka
ABC nepecexaromcs 6 mouke H. H3eecmno,
umo CH = AB. Haiioume yzon ACB.

C C
F
3 A
E
£ B
A D
A D B g
a o
Puc. 37
Pewenue. 1. Ilyctb  TpeyroJibHUK

ABC — octpoyroybHbii (cM. puc. 37a).
[Iycte BE u CD — BBICOTBI TPEYroJibHUKA.
VYrael ABE u HCE paBHbl, KaK yIibl C COOT-
BETCTBEHHO MEPHEHAUKYISIPHBIMH CTOPO-
Hamu. Tpeyronsuuku AEB u HEC paBHbI IO
runoreny3e (CH = AB) U oCTpoMy Yriy.
Otcrona AE =FEH, u 3HAYUT,
ZFEAH = Z AHE =45°. B npsmMoyroiabHOM
tpeyroibHuke ACF umeem ZLCAF =45°,
nostomy £ ACF =45°.

OcranpHble CIy4ad PacCMOTPHUTE CaMo-
CTOSITEINIBHO.

2. Yron BAC — tynoii (cM. puc. 376).

3. Yron ABC — Tynoi.



4. Yron ACB — Tymoi.

5. Yron ABC — npsiMOii.

6. Yrosn BAC — npsiMOid.

7. Cnyuait, xorna yron ACB — npsimoii,
HEBO3MOJXKEH (rmoyemy?).

Omeem: 45° nmm 135°.

Onopuas 3apava. Eciu H — opmoyenmp
Mpey2oIbHUKA, MO PAOUyCbl OKPYHCHOCMEL,
ONUCanHbIX 0oKoN0 mpey2oavHukos ABC,
ABH, BCH, ACH, pagnbi medxncoy coboii.

Jokazamenvcmeo. Tak Kak B 4YETBIPEX-
yronbHuke AEHD yrast E u D npsimble (cMm.
puc. 38a), o LA+ £ DHE =180°. Otciona

nonydsaem L BHC =/ZDHE =180°-ZA4.
Pamuyc OKpyXHOCTH, ONUCaHHOW OKOJIO

tpeyroiasHuka BHC, paBeH
BC _ BC  a
2sin(180°— £ 4) 2sin/A 2sino.
Otcioma ciemyer, 9TO PaanyChl OKPYX-
HOCTCI\/’I, OIMMCAHHBIX OKOJIO TPCYrOJIbHUKOB
ABC u BCH paBHbI Mexay coboil. AHaio-
HMYHOC J0Ka3aTCJIbCTBO IIPOBOJAAT W A
IPYTUX TPEYTOJIBLHUKOB.

IIpumep 35. Bwicomvr mpeyeonvruka
ABC nepecexaromcs ¢ mouke H. U3gecmmo,
umo ompesok CH pasen paduycy okpyicHo-

cmu, ONUCAHHOU OKONO  Mpey2ONbHUKA.
Haiioume yeon ACB.
C C
A
E ul
EL |1 B
N D
A D B g
a o
Puc. 38
Pewenue. Ilyctb R — pagnyc OKpyKHO-
CTH, OIMCAaHHOW OKOJI0O TPEYroJbHHUKA

ABC. Tak Kak paauycsl OKpYKHOCTEH,
OTNMCAaHHBIX OKOJO TPEYrOJbHUKOB ABC u
BCH paBHBI MeXay c000#, TO s Tpe-
yrosbHuka BCH umeem

CH =2Rsin ZHBC

I
R=2Rsin ZHBC.

23

) 1
Orcrona sin £/ HBC = 5 . 3Ha4uT,

ZHBC =30° wniu £ HBC =150°.

1. Eciu tpeyronsuuk ABC — octpo-
YTOJIBHBIM, TO W3 TpeyroibHuka BEC Ha-
xomum  ZC =90°-30°=60° (cMm. puc.
38a).

2. Ecnu B TpeyronsHuke ABC yrom A —
tynoii, To £LHBC=30° (B TpeyroJbHHKE
DBC yron D mnpsmol, a yron DBC Mo-
KET ObITh TOJIBKO OCTpPbIM). 3 TpeyroiabHu-
ka DBC wnHaxogum ZC =90°-30°=60°
(cm. puc. 386).

C H
E
A D
B [
D
C
14/
L
H E B
6 et

Puc. 38

3. Eciou B Tpeyronbuuke ABC yron B —
tynoii, o ZHBC=150° (moyemy O3TOT
yron Ttynoit?) u LCBE =30°. U3 Ttpe-
yroaeauka CBE (cm. puc. 386) Haxoaum
ZC =90°-30°=60°.

4. Eciu B Tpeyroapnuke ABC yron C —
Tyno# (cMm. puc. 382), to L HBC =30° (mo-
4eMy 3TOT Yroj octpbiii?). 13 TpeyroiabHu-
ka CBD naxomum ZBCD =90°-30°=60°.
Torma £ ACB =180°—-60°=120°.

Omeem: 60° umu 120°.

Onopuas 3apava. Ilycmv 6 mpeyeonvHu-
ke ABC nposeoenvt svicomvr AA, u CC,.
Tozoa mpeyeonvnux A,BC, nodoben oan-
HOMY ¢ KO9¢huyuenmom noooous, pagHvim
|cosB|.

Hoxkazamenvcmeo. PaccmMoTpuM oCTpoO-
YTOJbHBINA TPEYroJabHUK (cM. puc. 39a). s
IPSIMOYTOJIbHBIX TPEYrOJIbHUKOB BAA n

BA, BC,
BC,C nmeeMm ——=c0osB u —— =cosB
AB BC

cooTBeTcTBeHHO.  CremoBaresnbHO  Tpe-
yronsHuku BA C, 1 BAC nono6HsI (BTOpOi



MIPU3HAK), TaK KaK UMEIOT oOImuil yroa B u

BA, BC
L7 cosB.
AB

A

B A, C
Puc. 39a

Canyuyail Tynoro yria B paccMOTpHUTE ca-
MOCTOSITETIHHO

Ipumep 36. Touxu A,, B,, C, — ocho-
sanusi evicom mpeyeonrvHuka ABC. Venvl
mpeyzonvuuka A B,C, paenuwr 90°, 60° u
30°. Hatioume yenvt mpeyeonviuka ABC.

Pewenue. 1. Tpeyronsuuk ABC — oct-

poyrosbHsli (cM. puc. 39a).
Tak kak TpeyroapHuk BC A, nonoben
tpeyronbHuky ABC, to £ZBC A = ZBCA.

AHaNOrM4HO U3 MOJN00HMS TPEYTrOJILHUKOB
AB,C, n ABC umeem L AC B =/BCA.
Hanee pa3BepHyThI yrou npu BepuinHe C,
COCTaBJICH U3 CyMMHI yrioB BC 4,, AC,B,
u B CA,. Orcrona noiay4aeM COOTHOLIE-
2/C+ £B,C A =180°

HHUEC HIJIN

1
£C=90°~_ZBCA,.

H
A, B,
C
A C, B
Puc. 396

Takue xe paBEHCTBA MOYKHO IOJYYUTh
JUISL JPYruX OCTphIX yrioB. Hcnosb3dyem
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JaHHBbIC YIJIBI:

90°—l-60° =60°, 90°—l-30°: 75°.
2 2

90°—l-90° =45°,
2

OcTanpHble ciydyal pacCMOTpPUTE cCamo-
CTOSITEIIBHO.

2. Yron ACB — tynoii (cM. puc. 390).

3. Yron ABC — Tynoi.

4. Yron BAC — Tynoil.

Cnyyaun, xorga omuH u3 yrioB ABC,
BAC, ACB — npsimoii, HEBO3MOXHBI (TOYe-
My?).

3ameuanue. Jlpyroe penieHHE MOXKET
OBITh OCHOBAHO Ha CIICAYIONIICH OMOPHOM
3ajaye:

® Boicombvl 0CmMpoyeoibHO20 MPeEY2OoNbHU-
Ka A61AI0MCA OUCCEKMPUCAMU e20 OpMmO-
mpeyeonbHuKa (mpey2onvHuK, oopazoean-
Hblll OCHOBAHUAMU 8blcoN). (IOKAKUTE)

Omeem: 45°, 75°, 60° mim 135°, 15°, 30°
uin 120°, 15°, 45° unu 105°, 30°, 45°.

6b100p Kpy206020 371emenma (0yzu)

PaccmoTtpuM 3amady, B KOTOPON UMEIOTCS
JB€ TOYKH, JAEISIIUE OKPY)KHOCTh Ha IBE
IyT¥, HO HE YKa3aHO, KaKOW M3 3TUX JIBYX
IyT KacaeTcs Apyras OKpyKHOCTb.

Ipumep 37. Oxpyscnocmu ¢ yenmpamu
O u B paouyca OB nepecexaromcsa 6 mouxe
C. Paouyc OA oxpysicnocmu ¢ yeumpom O
nepnenoukyaapern OB, npuuem mouku A u C
Jexcam no 00Hy cmoporny om npamou OB.
Oxpyosicnocmv S| Kacaemcs MeHbuux Oye
AB u OC smux okpyxcHocmet, a makice
npsamou OA, a okpyxcnocms S, kacaemcs
oKkpyscHocmu ¢ yeumpom B, npamoii OA u
oxkpyosichocmu  S,. Haiioume ommuowenue
paouyca okpysjcuocmu S, K paouycy OkK-

pyoicHocmu S, .

Pewenue. Tak xak OKPYXHOCTb S, pa-
JMyCca @ U OKPY>KHOCTB C IISHTPOM B TOYKE B
U paguyca R xacarTcs Ipyr apyra u oOmiei
npsimoit OA4, to umeem Ol = 2vRa (pac-
CTOSIHHEC MEXJy TOYKAMH KacaHUs OKpPYK-
HocTel obmeit kacarensHol), OK = R —a.

Hanee ucnonb3yeMm teopemy Iludaropa B
tpeyroiapHuke OKI:



(R-a)* =a* +(2v/Ral .
Orcrona momyqaem R =6a.

PaccmoTpuM nepBeIit citydail KacaHUs
OKpyxHocTH S, paguyca b (cM. puc. 40a).

[

S =

Puc. 40a

Torma O = OJ +JI, unn

2vaR =24JbR +2Jab,
OTKyZa W=@+m,
\/E_\/EH a_7+2\/€
b V6 b 6

b 6

Puc. 406

st BTOporo ciy4vas (cm. puc. 400) ume-
em OJ =0[+1J,

2+bR =2JaR +2-Jab .

[IpoBOs BEIYMCIIEHUS AaHAJIOTUYHO TIpe-
JOBIAYIIEMY CIy4ar0, MOJIy4rM

a 7-2J6

b 6

Omeem:

7+2J6
a

6b100p naocKou guzypol

Ipumep 38. Ocnosanus mpaneyuu pas-
nol a u b. Ilpsmas, napannenvhuas ocHo8aHu-
am, pasdbusaem mpaneyuio Ha 0e mpane-
yuu, NIOWAOU KOMOPLIX OMHOCAMCA KAK

2:3. Haiioume onuny ompesxka smoi nps-
MO, 3aKTIOYEHHO20 6HYMPU MPaneyuu.

B b x—b

E X \F
E, / e \ F,
/ X \
A P4=XD
a
Puc. 41

Pewenue. 1-ii cnoco6. O003HAYNM HC-
KOMBIN 0Tpe3ok EF yepe3 x (cM. puc. 41).

1. Ilycte mnomaan tpaneuniit BCFE u
AEFD otHOCATCS Kak 2:3:

b+x_h
S pere __ 2 l :%
S 4tX h 3
2 2
h, 3(b+x)

rne h, u h, — BBICOTHI 3THX TPAIlCIHi.
Uepes Touky F mnpoBenem oTpe3ok PH
napaienbHo  AB. Torma TpeyrojJbHHUKH
PFD u CHF 1nonoOHBbI (JOKaXHUTe) U
cH _ b x=b_h

BP h," a-x h

Hcnons3yem cooTHOmIEHUE (*):
x—b 2(a+x)
a-x 3(b+x)
Pemras momy4eHHOe ypaBHEHHE OTHOCH-
TEJIBHO IEPEMEHHON X , ITOJy4aeM

3(x2 —b2)= 2(a2 —xz),
5x* =2a” +3b7,

2a® +3b?
xzwf—.
5




2-11 cnoco6. O003HaUUM Sy =S,

S erp =9, , Toraa S, =158, .
H
B C
E = F
/ a \
A D
Puc. 42

Hoctpoum tpaneunto ABCD no tpe-
yronbHuka AHD (cm. puc. 42) n o0o3Ha-
quM Sy =9

Tak xak Tpeyronsaukun AHD n BHC
OI00HBI (JIOKAXHUTE), TO UMEEM

2
S ur :(zj o SHSHSs =§-
Spne b S b
Tak xak Tpeyronsuuku EHF uw AHD
MOJ00HBI (JIOKAXHUTE), TO UMEEM

(*)

2 2
S b S b
W3 cooTHOmIEHUH (*) U (*) UMeeM

+&+52:a2H1 S, x

1 h— it B i
s b b’
S, +S, a -b’ S, x*-b’
ajice = n —=
A b’ S b’
PaznenuB onHO paBEeHCTBO Ha Apyroe, Imo-
S, +S, a’ b’
JIY4YUM = .
M S, x> b’

C ywyerom cootHomenus S, =155, nme-
€M YpaBHCHHEC OTHOCHUTCIBHO HepeMeHHOI\/’I

a*-b* 5 o - 2a° + 3b*
: =, OTKYla X = | ———.
p 0T -

X: o

2. Cnydyaii, Korja IUIOIIAAU Tpaneuui
AEFD w BCFE otHOCcsTCcA Kak 2:3, pac-
CMOTpHUTE CaMOCTOSITENbHO. B 3TOM Cityuae
mowmaay tpaneunit BCFE n AEFD oTHO-
cATCs Kak 3:2.

I2a2 +3b? I3a2 +2b?
Omeem: T 1501054 T
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5. CooTBeTcTBHE MEKIY MHOKECTBOM
(uryp u MHOKECTBOM HX CBOHCTB

B 3amauax storo tuna purypupyrot o0b-
€KThI, KOTOPBIM IIPUIUCHIBAIOTCS OTIpEIe-
JIEHHBIE CBOWMCTBA, HO HE YKa3aH MOPSIOK
COOTBETCTBUS MEXIy MHOXXECTBOM OOBEK-
TOB U MHOXXECTBOM UX CBOMCTB.

HeonpeoeneHHoCmb Medicoy 3HaYeHuem
cuHnyca (Kocunyca) y2ia u 6uoom yaia

Ipumep 39. [lrowaos mpeyeonvHuka
pasna 12. Jlse eco cmopounwl pasnvl 6 u 8.
Haiioume yaon meoncoy smumu cmoponamu.

Pewenue. Ucnonb3ys bopmyny

S, =%absiny, MoJTydaeM  Sin y :%. 3Ha-
gut Y =30° nmm y =150°.
Omeem: 30° wim 150°.

Ipumep 40. Paouyc okpyscnocmu pasen
1. Haiioume eenuuyuny enucawnnozco yenua,

onuparwe2ocs Ha xopoy, PasHy1o V2. Om-
sem Oatime 6 2padycax.

B////g\\\\m

Q

C
Puc. 43

Pewenue. Xopna BC pa30OuBaer Ok-
PYKHOCTh Ha JIB€ Iyru. Bce BnmcaHHBIE yT-
JIBI, OMUPAIOIINECS Ha 3Ty XOPIy, C BEpIIH-
HaMu, JieXalluMU Ha OJHOM mayre, OyayT
paBubl. [l 110601 Touku A (cM. puc. 43),

rac

V2
R

ucronb3ys  gopmyny sin A = % )

a=+2 u R=1, MOJIyYUM  Sin 4 =

3Haunt LA, =45° nmm £ A4=135°.
Omeem: 45° nmm 135°.

IIpumep 41. Okono mpeyzonvnuka ABC
onucana oxpyxcuocmus ¢ yeumpom O, yeon
AOC pasen 60°. B mpeyeonvnux ABC enu-
caHna okpyscnocms ¢ yenmpom M. Hatioume
yeon AMC.



Pewenue. B paBHOOEOpEeHHOM  Tpe-
yrossHuke AOC (OC = 0OA = R) yros npu
BepirHe paBeH 60°. CrnenoBaTesibHO, Tpe-
yroiapHuk AOC —
AC=R.

Wcnonb3ys cnenctBue 00001IEHHON Teo-
PEMBI CHHYCOB, IIOJIy4aeM

AC =2Rsin B, R=2Rsin B, sinB:%.

PAaBHOCTOPOHHUN U

Otcrona £ B =30° umu £ B =150°.
1. llycte £ B =30° (cMm. puc. 44), Torga
ZA+ZC=150°. lleHTp BIUCAaHHOU OK-

PYXKHOCTH M, NEXUT Ha IepeceueHuu Ouc-
CEKTpPHC TPEYroJIbHUKA, 3HAYUT
LMAC+ L MCA =150°:2=75°. Torna

ZAMC =180°-75°=105°.

(g&.&

1

Puc. 44

2. Cnyuaii, korma £ B, =150° (cM. puc.
44), pacCMOTpPUTE CAMOCTOSITEIIHHO.
Omeem: 165° wmm 105°.

Ipumep 42. Meouana BM mpeyzonvru-
ka ABC pasna eco evicome AH. Haiioume
yeon MBC.

B

H

A M @ C
Puc. 45a

Pewenue. Ilycte ZMBC =o. Haitnem

wiouaab TpeyroiabHuka ABC nByMs crioco-
6amu. Tak xak meauana BM TpeyrojabHUKa
ABC pa3buBaer ero Ha JiBa paBHOBEJIMKHX
TPEYroJbHUKA, TO
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1 .
S s =285 = 2-§BC-BMs1n o=
=BC-BM sin a..
1
C nmpyroit croponsl, S ;- =§BC -AH.

VYuureiBasg, uro AH = BM, upupaBHsieM
. 1
wiomamu BC-BMsino = EBC -AH . Tlo-

aydaeMm, 49to sina =0,5. Orcrooma o =30°
(cm. puc. 45a) mm o =150° (cm. puc. 456).

H
/O\B
4 M @ C

Puc. 456

Omeem: 30° wm 150°.

Ipumep 43. Tpaneyus ABCD ¢ ocnosa-
nusmu AD u BC enucana 6 oxpyscnocms ¢
yeumpom O. Hauioume evicomy mpaneyuu,

eciu ee CpeOHsAs JUHUSL pasHa 3 U
sin Z AOB=§.

® [Ipoekyus 60KOBOU CMOPOHbI PABHO-
beopennou mpaneyuu Ha OOabULIEE OCHO-
ganue pasHa NONYPAIHOCMU OCHOBAHULL
a npoexkyusi OUa20HaIU — NOLYCyMMe OC-
HoeaHull (cpedneu auHuu). (TOKaXKUTE)

® Bnucanuwiii y2on usmepsemcs nonoeu-
HOU Oy2uU, Ha KOMOpPYIo0 OH ONUPAEemcs.

B C

Puc. 46

Pewenue. llycte £ AOB=a. (cm. puc. 46).
IIpoBenem BeicOoTy BH w muaronans BD.
Otpe3ok HD paBen cpeaneit nunHuu. Tax
KaK BIIMCaHHbIM yron BDA B 1Ba pasza
MEHbLIE LEeHTpaJbHOrO yria AOB, To

LADB:%. N3 mpsmMoyrosibHOro Tpe-



YIrOJIbHUKA BHD HapWJIeM  BBICOTY

BH = HD-tg%. Ucnonszyem  dopmyny

TaHreHca IIOJJOBUHHOTO yria
o sina 3sino
tg—=—— Torma BH=——-—.
2 l+cosa 1+ cosa
1. Paccmotpum ciryyJait, Korja
Z AOB = a. — octpsiil. Haxonum
3
3.2
cosal=— " BH——5:1
4
I+—
5

2. Bropoit ciyuaii, korna £ AOB=a —
TYIIOH, PACCMOTPUTE CaMOCTOATENBHO.

3. UYro Oymer B ciydae,
ZAOB =90°?

Korjga

Omeem: 9 v 1.

Onopuas 3apava. [lycme O — yeump
OKDYICHOCMU, BNUCAHHOU 6 MpPey2olbHUK
ABC. Jlokaoxxcume pagencmaa:.

ZAOC = % +90°%

/AOB = % +90°;

ZCOB = %+ 90°.

Jokazamenvcmeo.
JlokaxxemM  mepBoe
cooTHouieHue. U3
TpeyroibHuka AOC

umeeM ZCAA :% u LACO=§. To-

Puc. 47

rna ZAO0C :1800—(%4+%C] =180° -

LA+ ZC 180°—LB_LB+
2 2
OcrasbHble paBEHCTBA JOKA3bIBAIOT AHAJIO-

THYHO.

=180° - 90°.

Ilpumep 44. B mpeyeonvnuxe ABC npo-
sedenvl gvicomvl BM u CN, O — yenmp enu-
CaHHOU  OKpydcHOcmu. HM3zeecmno, umo
BC =24, MN =12. Hauoume paouyc ok-
DYIACHOCIU, ONUCAHHOU OKOJIO MPey20bHU-
xka BOC.

Pewenue. 1. Tpeyronbnuk AMN mnono-
o6en TpeyrosbHUKYy ABC ¢ ko3 dummenToM
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MN 12 1
nmopobuss k=——=—=—=

BC 24 2
cioma L A=60° wmm £ A4=120°.

|cos A| . Or-

N,
A
Puc. 48
Hcnone3yem cootHomenne ~ZCOB =
ZA

= - +90° (cM. onopHYIO 33a/1a4y). 3HAYUT

V3

60°
+90° |=— (cM. puc.
5 j 5 (em. p

B0 4900 |1
2 2

sin ZCOB = sin(

48a) wm sin ZCOB = sin(

(cm. puc. 480).
Ucnonws3yem crenctBue mu3 0000IIEHHOM
TEOPEMBI CHHYCOB:
BC

R=——"—.
2sin ZCOB
Otcrona noixydyaem
R=22-83 wm k=22 =24,
V3 1

Omeem: 8\/5 nu 24.

unmepnpemavyui
anzeﬁpauuecxozo peuieHun

Ipumep 45. /lana oxpyscnocms paouy-
ca 13. Touxa M — cepeduna paouyca OK.
Xopoa AC nepnenoukynapua paouycy OK.
Haumu paccmoanue BM, ecnu uzeecmmno,
ymo AB— BK =4 (puc. 49).

Pewenue. O603HaunmM BM depes x
(cm. puc. 49a), torna umeem OB =6,5—x u
AB =/169—(6,5—x)* , BK =65+x. Hc-

noJsib3ys Teopemy lludaropa nis Tpeyrosb-
Huka AORB, oJlydaeM ypaBHEHUE

J169—(6,5—x)> =10,5+x.

Orcroga HaxoguM KopHM X, =15 n
x, =-55.



A NGARA' D

K K
a 0

\g\mo
Q)

Puc. 49
HNHTepnpeTupyeM OTpULATENBHBIM KO-
pEHb: TOYKa B pacnojoXeHa MEXIy TOY-
kamu M u K, 10 ecth 0Tpe30k MB oTKIa-
IbIBAE€TCS B IPOTHUBOIOJIOKHOM HarpanJie-
Huu (cM. puc. 496). Ob0a KOpHs yIOBIETBO-
PSIOT PELIECHUIO 3a/1a4H.

Omeem: 1,5 v 5,5.

Ipumep 46. Jana mpaneyus ABCD c
ookosbimu cmoponamu AB =36, CD =34
u eepxnum ocrosanuem BC =10. Hzsecm-

Ho, umo cos £ ABC = —%. Havioume BD.

B 10 C Pewenue. lIlpo-
BegeM CE 1a-
pamnensHo  AB
36/ 34  (cm. puc. 50a).
Torna ABCE -
10 N X
napayuiesiorpamMmm.
4 E D, 4EC = 4B,
Puc. 50a / DEC =180° —

—ZLAEC, cosLDECzé u cosLDABzé.

O6o3nauum ED 4epe3 x. Bocmosb3y-
eMCsl TeOpeMOM KOCHHYCOB st yriia DEC
B TpeyroyibHuke DEC :

34* =367 +x° —2-36-x%,

x?=24x+140=0.
Otcroga x =14 wmm x =10.

[TonyuuBmmecs nBa 3HA4EHHs X, O3Ha-
YaroT, YTO YCJIOBHIO 3a/1a4ll COOTBETCTBYIOT
nBa ueptexxa. B omnom cinyuae £ CDE oct-
PpBIii, B IpyroM — TYIOM.

Bocnonb3zyeMcst TeopemMol KOCHHYCOB
st yrna DAB B TpeyronbHuke ABD un
paccMOTpuM JiBa ciiydasl.

1. Ilycte x =14, Torma AD =24.
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BD* =36 +24° —2-36-24-%21296;

BD =36.

B stom cimyuae yron D — ocTpslil (cM.
puc. 50a), Tak KaKk CrpaBeyIMBO HEPABEHCT-
Bo: EC?>—-ED’-CD? =36"-14>-34* =
=-56<0.

2. Ilycte x =10, Torma AD =20,

BD* =36 +20° —2-36-20-%21216;

BD =819. Tloxa-

B 10 C

AY XKUTE, YTO B DOTOM
cnyqae yron D —
36 34 tymoir (cM.  pucC.

500).
A A Omeem: 36 unu
A E XD g \/E
Puc. 506 '

3adauu c napamempamu

B reomerpuyeckux 3agayax B KaUeCTBE
rapamMeTpa MOXKeT ObITh JIMHEWHAs WJIH yT-
JIoBas BeJInunHA. KOIM4ecTBO BO3MOKHBIX
pELICHUI HAaXOAUTCS B 3aBUCUMOCTH OT yC-
JIOBUSA 3a7a4d U 00JIaCTH U3MEHEHUS T1apa-
MeTpa.

Ipumep 47. /lan npsamoyzonvHbuili mpe-
yeonvHuk ABC ¢ npsambim yenom npu eepuiu-
He B u yenom o npu eepwune A. Touxka D —
cepeouna cunomenysvl. Touxa C, cummem-

puuna moyke C omnocumenvho npsimou BD.
Hauioume yeon AC\B.

o [Jenmp oKpydsICcHOCMU, ONUCAHHOU OKO-
JI0 NPAMOY201bHO20 MPEY20IbHUKA, Jle-
HCUM HA cepeOune 2UNnomeHy3bol.

Pewenue. Tax xak npssmass BD sBnsercs
CEpEMHHBIM MEPHEHAUKYISIPOM K OTPE3KY
CC,, o DC=DC,. C apyroil CTOpoHsl,
Touka D — LEHTP OKPYKHOCTHU, ONIMCAHHOU
OKOJIO IIPSMOYTOJIBHOIO TpeyroJyibHuka. [lo-
stomy DC=DB=DA. Orcioga cienyer,
4yr0 Touka C, NPUHAMIEKUT ONUCAHHON OK-
PYXHOCTH.

IToctpoenue ueprexka K 3TOH 3amade 3a-
BHUCUT OT TOI0, KAKOBO 3HAYEHHE MapaMeTpa
oo. Bosmoxubl Tpu ciywas: 1) a=45°;
2) 45° < <90°; 3) 0°<a<45°.



1. Ecmm o =45°,T0 neHTpaibHbIi yrou
4ZBDC=2-ZBAC=90°. B stom cny4ae

OCb BD TmepIeHIUKYIsIpHA THUIOTEHY3€
AC . Touka C otoOpa3utcsi B TOUKY A, U
yroi AC,B He Oynet onpeneineH.

B B C
CI//( Di i%/l Cé E &A
W
C

a 0
Puc. 51

2. Ilycte o >45°, Torna ueHTpaIbHbIN
yron £ZBDC=2a>90° (cm. puc. 5la). B

3ToM ciydae Toukn C u C; pacrosoKeHsl

II0 OJIHY CTOpPOHY OT Xopabl AB . B mpsamo-
yroiabHoM TpeyroibHuke £ BCA =90°—a.

Bnucannsie yribl, onuparommecs Ha oJ-
HY ¥ Ty Xe nayry, pasHbl. I[loatomy
ZLACB=/BCA=90°-q..

3. Ilycts o <45°, Torga neHTpaibHbIN
yron £ZBDC<90° (cMm. puc. 516). B atom
cayqae Touykn C u C, PacHojoXkKeHbl IO
pa3HbIE CTOPOHBI OT XOpabl AB . Yerbpex-
yrosbHUK AC,BC BnHcaH B OKPYKHOCTb,
nosromy £ AC,B=180°—2BCA=180°—
-(90°-a) =90°+a.

Omeem: 90°+ o, ecmu 0° < a < 45°;
90°—a, ecmm 45° < a<90°;

npu o = 45° Touka C| COBNaNaET C TOUKOM
A ¥ yroJ He onpeJeseH.

Ipumep 48. Ilepumemp pasnobedpento-
20 mpeyeonvHuka pasen P, oona uz eco
cmopon pasua a. Hatioume emopyro cmopo-
HY MpeyeoibHUKA.

Pewenue. Eciiu 0OCHOBaHUE TPEYIrOJIbHU-
Ka PaBHO a, TO OOKOBas CTOpPOHA paBHa

P—a
T. Hcnons3yst HEpaBEHCTBO TPEYrojb-

HUKa, TI0JTy4aeM CUCTEMY
P-a P-a
+
2 2
P—-a P-a
<
2 2

a<

+a a>0
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[Tycts GoKOBast CTOPOHA TPEYTOJILHUKA
paBHa a, TOTJa OCHOBaHME paBHO P —2a.
3anuieM yciaoBHs

P-2a<a+a a>z
a<P-2q+q WM P
a<5

P P
Omeem: ecnu 7 <a< > TO OJTHO peliie-

P—a P—a.
2 7 2

HHUE a,

b

P P
eclin 7 <a< > TO JIBa pPEIICHUs a, d ,

P—-a
2

P—-a

2

P—-2a v a, , ;

P y
npu a <0 v npu a = Py PELIEHUH HET

Ipumep 49. B napannenocpamme ABCD
useecmuvl cmoponvl AB=a, BC=b, u

/4 BAD = o.. Haiioume paccmosinue medxncoy
yenmpamu OKpYHCHOCmel, ONUCAHHBIX OKO-
710 mpeyeonvuukod BCD u DAB.

Pewenue. [luaronans BD pa3buBaer
napajuieJIorpaMM Ha JIBa PaBHBIX TPEYTOJIb-
Huka BCD u DAB. TlosTomy 1o pa3Hbie

CTOPOHBI OT TpsAMOM BD pacroigoKeHbI
neHTpel O U O, ONHMCAaHHBIX OKOJIO HUX OK-
PYKHOCTEH, JIeKAIMEe HA CEPEIUHHOM Iep-
nenaukyisipe OO, k ux oOweill cTopoHe
BD. CnenosarensHo, OO, =20M, rne
Touka M — cepenuHa BD. Paccmotpum

CIIETYIOIIHE CITydaH.
1. Eciu a<90°, 1O nentp O NEXHUT

BHYTpH TpeyroyibHuka DAB (cM. puc. 52a).
Torna IIOJIy4aemM ZBOD =2a.,

ZBOM = %L BOD = a.. U3 TpeyroiapHuka

BOM wnaxomum OM = BM -ctgo.. Torna
00, =20M =2BM -ctgo.= BD - ctgo.
BD mnaxomum wu3 TpeyronbHuka DAB:
BD =+/a* +b* — 2abcosa.
CnegoBaTeinrHO,
00, =\Ja® +b> —2abcosa - ctga.
2. Ilyets o =90°, Torna Touku O u O,

conagarotr u OO0, =0 (cm. puc. 520).



Puc. 52

3. [lycts o >90° Ttorpa neHtp O JNEXKUT

BHE Tpeyrojibanka DAB (puc. 516). [lomy-
4aeM YroJi, ONMUPAOIIUNCS Ha OOJBIIYIO Y-
ry £ZBOD =2a, a B tpeyronpHuke BOD

ZBOD =360°-2a, £BOM = %LBOD =

=180°—a W3 tpeyronbnuka BOM Haxo-
UM

OM = BM -ctg(180°—a) = BM - (—ctga.).
Torma OO, =20M =2BM -(-ctga) =
= BD - (—ctga).
BD nHaxonum u3 TpeyroyibHuKa DAB :

BD =+a* +b* —2abcosa..
CnegoBaTenbHO,

00, =Ja® +b> —2abcosa. - (—ctga).

Omeem: \a* +b> —2abcosa. - ctear,
ecit 0 <o <90°; 0, ecnu o =90°;

Va? +b? —2abcosa - (—ctgar), ecimu
90° < a < 180°; B 0OIIEM BHAE

Ja® +b* —2abcoso, | ctgar].

Cnenyer OTMETUTb, YTO NpHUBEACHHAs
KJlacCU(UKalusl HEe MPETEHIYET Ha OTpaxe-
HUE B IOJIHOM 00bEME BCEro MHOI0o00pasus
MOJ0OHBIX 3a/lady, HO BKIIOYAIOT B cels
0OJBIIYI0 4YacTb, C KOTOPOM MpUAETCs
CTOJIKHYTbCSI IIKOJIBHUKY IIPH MOJATOTOBKE K
9K3aMEHY.
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YunpaxHeHust

1. buccekrpucel yrnos B u C mnapasieno-
rpamma rnepecekarorcs B Touke O . Halinure
mioniaab napajuiesorpamMmma, ecim

/A =2arcsini, 04=2410, OD=5.

V13
Omeem: 24 unu 72.
2. bokoBas cTopoHa HepaBHOOEAPEHHOMU
Tpaneuuu paBHa 12 u oOpasyeTr ¢ ee OCHO-
BaHueM yros 60°. OcHOBaHUS Tpaneuuu
paBubl 16 u 40. Halinute anuny oTtpeska,
COEMHSIOLIETO CEPEANMHBI OCHOBAHHUI.

Omeem: 12 nin 6\/§.
3. Paguyc onucaHHON OKOJIO paBHOOEIpeH-
HOT'O TPEYTOJIbHUKA OKPYXHOCTU paBeH 25,
a BIMCAaHHOM B HEro OKPYXHOCTH — 12.
Haiiure cTOpOHBI TpEeyroJapHUKA.

Omeem: 8@, 10@, 104/21
niu 48, 40, 40.
4. Jlnaronanbp paBHOOEIAPEHHOI Tpamnenuu
paBHa 5, a ruiomaap pasHa 12. Haitagure BbI-
COTY TpaneuuH.
Omeem: 3 wnu 4.
5. K OKpyXHOCTH, BOMCAaHHON B TPEYTOJib-
HUK C nepumeTpoM 18, mposeneHa kaca-
TeJdbHAs TMapalieIbHO OCHOBAHMIO Tpe-
yroiabHuka. OTpe30K KacaTelbHOU MEXITy
OOKOBBIMH CTOpOHamMHu paBeH 2. Haiigure
OCHOBAaHUE TPEYroJIbHUKA.
Omeem: 3 wnu 6.
6. Hailimute pammyc OKpYXKHOCTH, Kacaro-
mieiicst AByX KOHIEHTPUYECKUX OKPYKHO-
cTel paanycoB 3 u 5.
Omeem: 1 nnu 4.
7. Touka M nenuT CPEeNHIOK JIMHHUIO Tpe-
yroieauka ABC, mapamienbHyl0 CTOPOHE
BC, Ha oTpe3ku, OJMH U3 KOTOPBHIX B TPH
pa3za jummHHee apyroro. Touka N Takxke Je-
uT ctopoHy BC Ha OTpe3KH, OJJUH U3 KOTO-
PBIX B TpU pasa JUIMHHEee Apyroro. B kxakom
OTHOIIEHWH mnpsaAMas MN nenutr Iiomanb
TpeyroiapHuka ABC?
9

Omeem: 1 I — .

3 11
8. Uepes cepenuny G0OKOBOW CTOPOHBI paB-
HOOEIPEHHOTO TPEYroJbHUKA CO CTOPOHAMU
12, 18, 18 mpoBenena mpsimasi, pa3ouBaro-
masi TPEyroJabHUK Ha YacTH, IUIOMATU KO-
TOPBIX OTHOCATCA Kak 1:2. Haiimure amuny



OTpE3Ka 3TOU MPSAMOM, 3aKITFOUCHHOTO BHYT-

pH TpEyroJIbHUKA.
Omeem: \/ﬁ 1503051 \/ﬁ

9. B tpeyronsnuk ABC co cropoHamu
AB =18 m BC =12 BHOmcaH mNapajuieNo-
rpamm BKLM, npuuem touku K, L, M nexar
Ha ctopoHax AB, AC u BC cOOTBETCTBEHHO.
N3BecTHO, uTO MIomMIaab mapauiesorpaMmma

4
COCTAaBJISICT 5 miIiomaan TpEyrojJbHUKa

ABC. Halimute CTOpOHBI MapajuiesiorpaMMa.

Omeem: 6; 8 unu 4; 12.
10. Boicotsl TpeyronbHuka ABC nepeceka-
1otcst B Touke H. M3BecTHO, uTo oTpe3ok CH
paBeH paanycy OKpYKHOCTH, OIHMCAaHHOM
okoJio TpeyroyibHuKa. Halinure yron ACB.

Omeem: 60° wiu 120°.
11. Boicotsl TpeyronbHuka ABC nepeceka-
forca B Touke H. M3BectHO, uTo CH = AB.
Haiigure yron ACB.

Omeem: 45° win 135°.
12. B tpeyronsHuke ABC npoBeAeHbI BbICO-
61 BM u CN, O — 1ueHTp BIUCAaHHOW OK-
pyxHoctu. M3BectHo, uto BC =24,

MN =12 . Haiinure pamuyc OKPYKHOCTH,
OTIMCAaHHOM OKOJIO Tpeyroiabuuka BOC.

Omesem: 83 wmm 24,

13. OKpyXHOCTb ONMCaHa OKOJIO PaBHOCTO-

ponnero tpeyroiasHuka ABC. Ha nyre BC,

HE coJepKaliel TOouKy A, pacroJiokeHa

Touka M, pendiias rpagyCHYI0 MEpY 3TOU

nyru B oTHoweHun 1:2. Haitaure yriibl
TpeyronbHuka AMB.

Omeem: 40°;, 80°;, 60°

umu 60°; 20° 100°.

14. TpeyronbHuk ABC paBHOOEIPEHHBIN.

Pamnyc OA omumcanHoro kpyra oOpasyeT c

ocHoBanueM AC yron OAC, paBHbId 20°.
Haiigure yron BAC.

Omeem: 35° umm 55°.

15. llycts AB u AC — paBuble xopabl, MAN

— KacarenbHasi, rpagycHas mepa ayru BC,

He cojepxkamei Touku A, pasHa 200°.

Haiinure yrnet MAB n NAC.

Omeem: LMAB = ZNAC =40° unu

ZMAB = ZNAC =140°.

16. Yepes Touky M npoBeACHBI 1BE MIPSIMBIE.

OpnHa ¥3 HUX KacaeTcsi HEKOTOPOH OKpYXK-

HOCTH B TOUYKE 4, a BTOpas NEPECEKaeT 3Ty
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OKPYXHOCTh B Toukax B u C, mnpuiem
BC =7 wu BM =9 . Haiijqute AM.

Omesem: 12 um 3+/2 .
17. Ilycte O — 1IeHTp OKPYKHOCTH, OTIMCAH-
HOM OKOJIO TPEYroJIbHUKA ABC,
ZAOC = 60°. Haitnure yron AMC, rne M —
LEHTP OKPY)KHOCTH, BIIMCAaHHOM B Tpe-
yronbHUK ABC.
Omeem: 165° nnm 105°.
18. Touka B — cepeauna otpe3ka AC, npu-
yeM AC = 6. [IpoBeeHbl TpU OKPYKHOCTH
paguyca 5 ¢ uentpamu A, B u C. Haiinure
paguyc 4YeTBEPTOM OKPYKHOCTH, Kacaro-
LIEHCS BCEX TPEX JAHHBIX.

Omeem: i W —.
20 10

19. OgHa OKPY)KHOCTH ONMKCAaHA OKOJIO PaB-

HOCTOPOHHETO TpeyroiabHuka ABC, a BTopas

BIMCaHa B yroidl A W KacaeTrcsi NEepBOM OK-

pyxHocTH. Haiiaure oTHOHIEHME paauycoB
OKPY>KHOCTEH.

Omeem: 3:2 nm 1:2.

20. OguH U3 CMEXHBIX YTJIOB C BEPIINHON 4

BJIBO€ Oouiblie Jipyroro. B oty yrusl Bnuca-

Hbl OKpYyKHOCTH ¢ ueHtpamu O, u O,.
Haiinure yrasl tpeyronsauka O, 40O, , ecnu
OTHOIIIEHUE PaJyCOB OKPYKHOCTEH paBHO

V3.

Omeem: 90° 45°;, 45°
umu 90°; arctg3; arcctg3.
21. B mpsmoyronsHOM TpeyrojibHuke ABC
kareT AC paseH 16 u karer BC pasen 12. U3
ueHTpa B paamnycom BC omucaHa OKpYyX-
HOCTb M K HEW IpoBeJieHa KacaTeibHasi, Ma-
pamtensHas tunotrenyse. Karer BC mpo-
JOJDKEH JI0 TepeceyeHusi € IPOBEIEHHOU
KacatenbHOU. Omnpenenure, Ha Kakoe pac-

CTOSIHHE ITPOJIOJIKEH KaTeT.
Omeem: 15 unu 3.
22. lana tpaneuust ABCD, nuaronanu AC u
BD xoTtopoil mepecekaroTcs IMOJ MNPSMbIM
YTJIOM, a TIPOJIOJDKEHHST O0KOBBIX CTOPOH AB

u DC nepecekaroTcst B Touke K MOJ yrioM
30°. MsBectHo, uro <LBAC=/CDB, a
iouiaap Tpaneuuu pasHa S. Haiinure miio-
maas TpeyroiasHuka AKD.
3 S
Omeem: — wnu — .
2 2
23. Jlana tpaneuust ABCD ¢ G0KOBBIMH CTO-
ponamu AB =27, CD =28 W OCHOBaHHUEM



BC =5. UssectHO, uTt0 c0sLBCD = —% .

Haiigure nuarounans AC.

Omeem: 28 unn 2+/181 .
24. Ilnomaar paBHOOEIPEHHOW Tpamenuu

paBHa V3. Yron MEXIy JUaroHaJIbl U OC-
HOBaHMeM Ha 20° OOJbIIe yriia MEXIy aua-
roHaJbl0 U OOKOBOW cropoHOW. Hailimute
OCTPBIN YroJl Tpaneuuu, €clii ee AUaroHaib
paBHa 2.

Omeem: 40° wiu 80°.
25. M3BecTHO, YTO BBICOTA TpalelUy paBHA
15, a quaronanu tpanenuu pasusl 17 u 113.
Uewmy paBHa ee miomaab?

Omeem: 900 unu 780.
26. Jlan napamienorpaMm co CTopoHamu 1 u
2 u ocTpeIM yrioM 60°. Ha nByx ero mpo-
THBOIIOJIOKHBIX CTOpPOHaX Kak Ha OCHOBa-
HUSAX TIOCTPOEHBI BHE NapajuiejorpaMmma
pPaBHOOEIPEHHBIE TPEYTrOJIbHUKU C YIJIaMU
120° mpu BepmmHax. Haiiqure paccrosinue
MEXAY 3TUMHU BEPIIMHAMU.

Omeem: \/E 1501051 \/E
3 3

27. B tpeyronbauke ABC AB=7, BC =9,

CA = 4. Touka D nexur Ha npsamoit BC Tax,
yro BD:DC =1:5. OKpyXHOCTH, BIIUCAH-
Hbl€ B KaXIbld U3 TpeyroiabHukoB ADC u
ADB, xacarotcsi cTOpoHbl AD B Toukax £ u
F. Haiinnre ymny otpeska EF.

Omeem: 4,5 unu 6.
28. Ilnomans paBHOOEAPEHHOTO TPEYTOJIb-
Huka ABC (AB = BC) paBHa 36. Haiigure

mmHy cTopoHbl AC, ecmn BC = NCYR
Omeem: § unm 18.

29. KareTsl IpsIMOYTrOJIBHOTO TPEYrOJIbHUKA
paBHbl 7 u 24. Haiinure TUNOTEHY3Y Tpe-

VTOJIbHUKA, IMOJO0OHOTO JIAaHHOMY, eCIIH
OJIMH 13 KaTeToB paBeH 10.
125 250
Omeem: — i — .
12 7

30. KacarenbHas, MpOBEICHHAsT 4epe3 Bep-
IUHY M BIMCAaHHOTO B OKPYXHOCTb Tpe-
yrojapHHuKa KLM, niepecekaeT npoI0KEHHE
cTopoHsl KL 3a BepmimHy L B Touke N. U13-
BECTHO, YTO PaJUyC OKPY)KHOCTU paBeH 2,

KM =+8 u ZMNK +/KML=4/LKM .
Haitgure nnny xacarensHoit MN.
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V2

Omeem: = 2(\/5 +1) wm
in15°
J2
=2(+/3-1).
sin 105° (\/_ )

31. KacarenbHas, MpoBEICEHHAsT 4epe3 Bep-
muHy C BIHMCAaHHOTO B OKPYKHOCTH Tpe-
yroibHuka ABC, nepecekaeT MpoJoJDKEHHE
CTOPOHBI AB 3a BepmnHy B B Touke D. M3-
BECTHO, YTO PaJUyC OKPY)KHOCTU paBeH 2,

AC=+2 wu ZCDA+/ACB=2/BAC.
Haiimure umny cexymeit AD.

2 36442

Omeem: =
sin 15°
WIH — > :3(\/8—\/5).
sin 75°

32. B tpeyronsuuke ABC nepneHAuKYIsp,
MPOXOALINM uepe3 cepeanny cTopoHbl AC,
nepecekaer cropony BC B Touke M, a nep-
NEHAUKYISAP, MPOXOISIIUNA UYepe3 CTOPOHY
BC, mnepecekaer ctopony AC B TOuke N.
[Ipsmass MN nepnennukynsippa AB wu

MN = LAB . Haitnure yriel TpeyroyibHU-
V3
ka ABC.
Omeem: £ A=120°, £B=30° ZC=30°
nwm £ A=30° £ZB=120° £C=30°.
33. Haiigute yriel paBHOOEIPEHHOTO Tpe-
YTOJIbHUKA, €CJIM U3BECTHO, YTO YIOJI MEXLY
OMCCEKTPUCOM, TPOBEIEHHOW K OCHOBAHUIO,
1 OHMCCEKTPHUCOM, TMPOBEICHHONW K OOKOBOM
CTOpPOHE, PaBEH Y1y IIPU BEPIIHHE.
Omeem: 36°, 36°, 108°
w 60°, 60°, 60°.
34. Haiigute TrpagycHyl Mepy AYTH, €ClIu
MEPIEeHIUKYIIAP, MPOBEACHHBIN K XOpAE U3
€e KOHIIA, JIEJUT JOIMOJHUTENbHYIO (10 OK-
PYXHOCTH) AYT'Y B OTHOIIIEHHUHU 5:2 .
Omeem: 108°, 85°, 45°.
35. AB u AC — paBHble xopubl, MAN — kaca-
TelbHasi, yriioBas BenuuyuHa ayru BC, He
cojaepxarieit Touku 4, papHa 200°. Haiiau-
te yrisl MAB u NAC.
Omeem: £ MAB = 2 NAC = 40° unu
ZMAB = Z NAC =140°.
36. B tpeyronsnuke ABC nepneHAUKYIIp,
MIPOXOJALINI Yepe3 CEpPelnHy CTOPOHBI AB,
nepecekaer npsamyro AC B Touke M, a nep-
NEHAUKYIISP, TPOXOAIINM Yepe3 cepeauHy
ctopoubl AC, mepecekaer mnpsmyro AB B



touke N. U3BectHO, ut0 MN = BC n nps-
Masgs MN nepnenaukyisipHa mnpsmoit BC.
Omnpenenure yriasl TpeyronbHuka ABC.
Omeem: £ZA=60°, ZB=15° ZC =105°
mwm £A4A=60° /B=105° «C=15°.
37. Ilnomane tpaneuuu ABCD paBHa S, 0T-
HoleHue ocHoBanuit AD : BC =3; Ha nps-
MOM, MEepeceKaronIel MPOJIOHKEHUE OCHO-

BaHUA AD 3a Touky D, pacroJioxKeH OTPE30K
EF rtak, uro AE|DF, BE|CF n

AE : DF = CF : BE =2. Onpenenuts ILIO-
majap Tpeyrojipauka EFD.

S 98

Omeem: — unmm — .

20

38. B Ttpeyronpnuke ABC ¢ yriaom

ZABC = 60°, Ouccektpuca yria A mepece-

kaer BC B touke M. Ha ctopone AC B3dta
Touka K Tak, yto LAMK =30°. Haiigute
ZOKC, rae O — 1eHTp OKPYKHOCTH, OIH-
CaHHOM oKoJI0 TpeyrojbHuka AMC.

Omeem: 30° umm 150°.

39. Orpe3ok H,H,, coeuHAIOIUNA OCHO-
Banua /1, m H, Beicor AH, n BH, tpe-

yroinbHuka ABC, BujgeH u3 cepeauHsl M
CTOPOHBI AB monx npsaMem yrinom. Halinure
yrona C tpeyrosbauka ABC.
Omeem: 45° win 135°.
40. B TpeyroiabHuK, NEpUMETP KOTOPOIO
paBeH 18, BnmcaHa OKpYXHOCTb, K KOTOPOU
IIpOBEJICHA KacaTejlbHas NapajUIeIbHO OC-
HOBaHUIO TpeyroyibHUKAa. OTpe3ok Kaca-
TEJIbHOM, 3aKJIIOYEHHBIA BHYTPU TPEYrOJib-
HUKa, paBeH 2. Belunciaure OCHOBaHUE Tpe-
YTOJIbHHKA.
Omeem: 3 wnu 6.
41. Ha okpyxHOCTH paamyca 5 pacroioike-
HBI JIBE€ CMEXKHbIE BEpIIMHBI KBajapaTa. Pac-
CTOSIHME MEXAY LIEHTpaMu KBajpaTra U OK-
PY)KHOCTH paBHO 7. Bperumcnmre CTOpOHY
KBaJpara.
Omeem: 6 wnu 8.
42. OxkpyXHOCTb, BIHCaHHas B paBHOOen-
peHHbIA TpeyronbHUK ABC, KacaeTcsi €ro
60koBbIX cTOpoH AC u BC B Toukax M u N.
Haiigute AB, eciu AC =8 u MN =3.
Omeem: 4 wnu 12.
43. Tpaneuus, OOKOBbIE CTOPOHBI KOTOPOM
paBHbl 13 m 15, ommMcana OKOJIO OKpPYKHO-
ctu. Paguyc oxpyxxnoctu paBeH 6. Haiioure
OCHOBAaHUS Tpareuuu.
Omeem: 7; 21 nou 12; 16.
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44. B oKpyXXHOCTb paauyca 5 BIIMCaH paB-
HOOEIPEHHBIN TPEYrOJbHUK, CyMMa OCHO-
BaHUS M BBICOTHI KOTOporo paBHa 16. Haii-
JIMTE BBICOTY TPEYT OJIbHUKA.
Omeem: 6,4 unu 8.
45. Beruucaute Boicotry CH TynoyroiabHOTro
tpeyronbHuka ABC, ecnmu  ZLC =45°,
AH =6 u BH =1.
Omeem: 2 wiu 3.
46. Haiinute BeJMYMHY yrja MpU OCHOBa-
HUU PaBHOOEIPEHHOTO TPEYroJbHUKA, €CIIH
OTHOIICHWE DAJNYCOB BIMCAHHON W OIH-

. . 4
CaHHOW OKPY>KHOCTEH paBHO I

1 2
Omeem: arccosg U arccosg.

47. Han xBaapatr ABCD. B miockoctu
KBajJpata B3sTa TOuyka M, Takas, 4YTO
BM =CM wn ZAMB ="75°. Haiinute Be-
nuuuny yriaa BMC.
Omeem: 60° umm 150°.
48. U3 BepumuHbl Tynoro yria pomoOa mpo-
BEJICHBI JIB€ BBICOTHL. PaccTrosiHue Mexay ux
KOHLIaMU PaBHO IMOJIOBUHE MAaroHalu pOM-
6a. Haitmure yrier pomoOa.
Omeem: 60°; 120° mim 30°; 150°.
49. Ha ctopone BA yrna ABC, pasuoro 30°,
B3sATa Takasg Touka D, uro AD=2 u
BD =1. Haigute paauyc OKpPYXHOCTH,
npoxojsauien depe3 touku 4, D u Kacaro-
mercs npsimoit BC.
Omeem: 1 win 7.
50. Meauana B TpeyrojbHHKE, BBIXOZAIIAsS
U3 OJIHOM BEpIIMHBI, paBHAa BBICOTE, OIlY-
IICHHOW W3 JpYrod BEepIIMHBI, U paBHA 1.
BricoTa, onymieHHast U3 TPEThEeil BEPILUHBI,

paBHa \/3 . Haiizure momazns TPEYroJIbHU-
Ka.

Omeem: ? 1501051 \/g

51. B tpeyronbuuke 4BC npoBeaeHbI BbICO-
Tl AM u CN. Yemy pasen yron ABC, ecnu
AC =2MN?

Omeem: 60° umu 120°.
52. buccektprca BHEIIHETO yrija mpu Bep-
muHe B tpeyronbHuka ABC paBHa Ouccek-
TpUCE BHEIIHEro yrjia Hpu BepuinHe 4 U
paBHa cropoHe AB. Haiinure yrisl Tpe-
yroibHuka ABC.



Omeem: L A=/B=36°, ZC =108°
wm £LA=132°, L/ B=12°, £C =36°
wm £LA=12°, £/ B=132° £C =36°.

53. B mapamnenorpamme ABCD yron ACD
paBeH 30°. M3BECTHO, 4TO LIEHTPBI OKPYXK-
HOCTEH, OMUCaHHBIX OKOJIO TPEYroJIbHUKOB
ABD wn BCD, pacnoiio)keHbl Ha JuaroHajiu
AC. Haitnure yron ABD.
Omeem: 30° umm 60°.
54. bokoBbIe CTOPOHBI TPEYTOJIbHUKA PABHbI
25 u 30, a BbICOTa, MPOBEJCHHAs K OCHOBA-
Huto, paBHa 24. Haligute ocHOBaHue.
Omeem: 11 unm 25.
55. B tpeyronbauke ABC ctopoHa AB =06,
ZBAC =30°, paguyc OIHCAHHOW OKpYX-
Hoctu paBeH 5. Haiinure cropony AC.

Omesem: 343 +4.
56. [an tpeyronpbHuk ABC, B KOTOpOM
AC=+2, BC=1, Z4BC = 45° . Haiizmure
yroia BAC.
Omeem: 30° umm 150°.
57. Touku M u N nexar Ha ctopoHe AC
TpeyrojipHuka ABC Ha pacCTOSHUAX COOT-
BETCTBEHHO 2 U 6 oT BepmmHbl 4. Halinure
paguyc OKpYKHOCTH, IPOXo et yepe3s M
u N u xacaroueics npsmon 4B, ecnu yroa
BAC pasen 30°.
Omeem: 2 unu 14.
58. Buyrpu npsmoro yria naHa touka M,
paccTosiHUS KOTOPOM OT CTOPOH YIJla paBHBI
4 u 8. Ilpsmas, npoxosiias uepes3 TouKy M,
OTCEKaeT OT IMpPSIMOro yIja TPEyroJbHUK
momaneo  100. Haiiaure kaTeTel Tpe-
YT OJIbHUKA.
Omeem: 20; 10 niu 5; 40.
59. B paBHocTropoHHMI TpeyronbHUK ABC
BIHMCAH NpsIMOYroibHUK PORS Tak, 4To OC-
HOBaHUE NPSAMOYrojibHUKAa RS NeXHUT Ha
cropone BC, a BepmmHbl P u ( — Ha CTOpO-
Hax AB u AC cooTBercTBEHHO. B Kakom oT-
HOILIEHUHU TOYKa () J0JHKHA JACTUTh CTOPOHY
AC, d4roObl mioOWAAb MHPSIMOYTOJIbHHKA

4
PQORS cocrasisina 9—2 IJIOIIAAA TPEYTOJIb-

Huka ABC?
Omeem: AQ:QC=5:9
wm AQ:QC=9:5.
60. OkpyxHOCTb, AMAMETP KOTOPOU paBeH
V10, MIPOXOJUT Y€pe3 COCEIHUE BEPILINHBI
A n B npsmoyronbauka ABCD. JlnunHa ka-
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caTeNbHOM, mpoBeaeHHON U3 TOYKH C K OK-
pyxHoCTH, paBHa 3, AB =1. Haiinute BC.
Omeem: @
2
61. buccexrpucel yrios B u C napamieno-
rpaMmma ABCD nepecekatorcsi B Touke O.
Haitaure nmomanes napanienorpaMmma, e€Ciu

/A =2arcsini, 0A4=210, OD=5.

J13

Omeem: 24 v 72.

62. [Iponoskenus cropod AD u BC BbImyk-
joro uetslpexyronbHuka ABCD mnepeceka-
I0TCS B TOYKEe M, a IPOJOJDKEHHS] CTOPOH
AB u CD — B Touke O. Otpesok MO mep-
NeHAUKYyIsipeH Ouccektpuce yriaa AOD.
Haiigute oTHOMIEHHME TIOWIANEH TPEYroib-
Huka AOD wu uetblpexyronbHuka ABCD,
ecit O4A=12, 0D =8, CD =2.

14
Omeem: 2 i — .

63. B tpeyronsuuke ABC ctopoHa AB =24,
ZBAC =60°, paniyc ONMCAaHHOW OKPYKHO-
ctu paseH 13. Haiinmure ctopony AC.

Omeem: 12 iS\/g.

64. B okpyxxHOCTH paguyca J6 IIPOBEJIEHBI
xopaa MN u nmmamerp MP. B touke N npo-
BEJICHAa KacaTellbHash K OKPYKHOCTH, KOTO-
pas TepecekaeT IpPOJOIDKCHHE IHaMeTpa
MP B touke Q moj yriaom 60°. Haiigure
Meauany QD tpeyrosnbHuka MON.

5V3

St——.
2

65. B paBHOOEIpeHHBIN MPAMOYTOIbHBIN
TPEYTrOJIbHUK BIIMUCAH MPSMOYTOJIbHUK Tak,
YTO JIB€ €r0 BEPIIMHBI HAXOAATCSA Ha THUIO-
TEeHy3€, a JIBe Jpyrue — Ha kKarerax. Yemy
paBHBI CTOPOHBI MPSAMOYTOJIbHUKA, €CIIU U3-
BECTHO, YTO OHHU OTHOCSTCS Kak 5:2, a THIIO-

TEHy3a TpeyroyibHUKa paBHa 457
Omeem: 10; 25 v 7,5; 18,75.

66. (MI'Y, 1995). B tpaneuuu KLMN wu3-
BeCTHbl  OOKOBBIE  cTOpoHBl KL =36,
MN =34, BepxHee ocHoBaHue LM =10 u

Omeem:

1
cos(LKLM ) = 3 Haitpure nuaronans

LN.
Omeem: 36 wim 8@.



67. (MI'Y, 1998). B okpyxHOCTH TIpOBEIEe-
Hbl xopabl KL, MN, PS. Xopast KL, PS nie-
pecekarotcst B Touke C, xopasl KL, MN mie-
pecekatorcst B Touke 4, xopasl MN u PS ne-
pecekarotrcst B Touke B, npuuem AL = CK ,
AM = BN, BS =5, BC =4. Haiigute pa-
TUYC OKPYXHOCTH, €CIM BEIWYMHA yria

BAC paBHa 45°.
Omesem: /53 nmm /13 .
68. (MI'Y, 1984). /IBe OKpYyXHOCTU paguy-

coB 8 m 6 mepecekaroTcs B Toukax 4 u B.
Yepes uentpel O, u O, OKpPYKHOCTEH IpO-
BegieHa npsivast; C, u C, — 1B U3 4eThIpex
TOYEK IepeceyeHusl ITON MPSAMON C OKPYXK-
HOCTAMH, IpuueM Touka C, JIEKUT Ha OK-

pykHOCTH ¢ HeHTpoM O,, a AIHMHA OTpe3Ka
C,C, Oonbme 20. Haiigure paccrosiHue
mexay Toukamu O, u O, , eclu nIpou3Bee-
HUe Iomaneil tpeyroabHukoB C .04 n
C,0,B pasHo 336.

Omeem: 6+2\/§ .
69. B tpeyronsnuke ABC mpoBeACHBI Me-
mmada AM u BeicoTa AH. W3BectHO, 4TO

MH 3
—— =—, a IIomaabs Tpeyrojrauka AMH
BH 2 peyt

paBHa 24. HaiimuTte muionaapr TpeyroJbHUKA
ABC.
Omeem: 80 win 16.
70. Tpanenus ABCD c ocHoBanusiMu AD un
BC Bnucana B okpyxHOCTb C¢ 1ieHTpoMm O.
Haiimure BBICOTY Tpamenuu, €Clii €€ Cpel-
Hss1 JTMHUS paBHa 3 u sin Z AOB = %
Omeem: 9 nnm 1.
71. Touka H — OCHOBaHWE BBICOTBI Tpe-
yrojbHHuKa co croponamu 10, 12, 14, omy-
IIEHHOW Ha CTOpOHYy, paBHyl 12. Uepes
TOuKy /[ mpoBeleHa mpsimMas, OTCEeKaromas
OT TPEYroJbHUKA MOJOOHBIA €My TPEyToJib-
HUK ¥ TI€peceKarolas CTOpoHy, paBHyro 10,
B Touke M. Haitgure HM.

14
Omeem: Z Wi — .

5
72. B OKpyXHOCTH paauyca - BIIMCaHA

Tpamnenus ¢ ocHoBanusiMu 3 u 4. Haiigure
paccTosiHUE OT LEHTPA OKPY>KHOCTH A0 TOY-
KM TIEPECCUEHHUS AUAroHaIel TpaneuuHu.

36

24+3429 243429
Omeem: ” I .

14
73. Jlan mapamnenorpamm ABCD. Touka M
JISKUT Ha AWaroHa BD W N1enuTt ee B OT-
Homennu 2:3. Haitgure muomaas napai-
nenorpamma ABCD, ecnv Tomaab YeThI-

pexyronbHuka ABCM pasna 60.
Omeem: 150 nmu 100.

74. B paBHoOGenpennou Tpanernuu ABCD
(AD || BC) paccrosiHue OT BEpIIMHBI A 10

npsimoirt CD paBHO JuiiHE OOKOBOW CTOpO-
Hbl. Haiimure yrumel Tpaneunuu, ecinu
AB:BC=5.

1 1
Omeem: arccos—; 180° —arccos—

5 NG

I arccosi' 180° —arccos—
NCR V5

75. Paguyc OKpY>KHOCTH, OITMCAHHOW OKOJIO
MPSIMOYTOJIBHOTO TPEYroJIbHUKA, OTHOCUTCS
K paauyCcy BIUCAHHOW B HEro OKPYKHOCTH,
Kak 5:2. Haitgure miomanb TPeyrojbHUKA,
€CJIM OJIH €ro KaTeTOB PaBEH d.

2 2 2
Omeem: 3% I a

76. Ilmomanu NBYX TPEYroJIbHUKOB C 00-
MM OCHOBaHUEM paBHel S, u §,, rue
S, # S, . Haligure nnomanes 4eTbIpexyroib-
HUKa C BEpIIMHAMHU B CEpeAMHAax UxX OOKo-
BBIX CTOPOH.

|S1 _Sz | _ S] +S2 )

2

77. B Tpameuuu OCHOBaHUS paBHbl @ U b,
JMaroHaIy MeprneHANKYIISIPHbI, a YTOJI MEeX-
1y OOKOBBIMHU CTOpOHAaMH paBeH o . Haiimu-
T€ IUIOIA/lb TPANELUH.

Omeem

Omeem:

_ab(a+b)tga

" 2la-b|
78. B tpeyronpuuke 4BC npoBeaeHbI BbICO-
11 AD u CE. Haiinute AC, eciu BC =a,
AB=b, DE: AC=kFk.

Omeem: \/(12 +b% +2abk .

79. Ha GokxoBOi1 cTopoHE paBHOOEIPEHHOTO
TPEYrOoJIbHUKa KaK Ha JUaMETpe TMOCTPOCHA
OKPYXHOCTb, JeJsIIasi BTOPYIO OOKOBYIO
CTOPOHY Ha OTPE3KH, paBHbIC a U b. Halinu-
T€ OCHOBAHUE TPEYTOJIbHUKA.

Omeem: \J2a(a+b) nmm /2b(a+Db) .



80. JlBe okpyxHOCTHM paguycoB R u r
(R > r) kacarorcs BHeHIIHUM oOpa3zom. Haii-
JUTE PaJnyChl OKPYKHOCTEH, KaCAOIUXCS
o0enx JaHHBIX OKPYKHOCTEH M MpPsAMOI,
MIPOXOJALIEHN Yepe3 LIEHTPhI TaHHbIX.

Rr

(VR £/r)?
81. OkpyXHOCTH paguycoB R U 7 KacarTcs
BHeHUM oOpa3oMm. K HUM mpoBenena o06-
mas BHEIIHSA KacarelbHast; 4 U B — TOYKH
kacanus. Haiinure paguyc OKpYyKHOCTH,
Kacarolleicss BHEIIHUM 00pa3oM JaHHbIX
OKPY)KHOCTEHN M Kacarollencs npsimon AB.

Rr
R £/r)?
82. BuyTpu yriia BeJIMUMHBI 0L C BEPIIMHOMN
B Touke O B3aTa TOouka A. PaccrosiHue ot
TOYKU A 0O OJHOM U3 CTOPOH yrja paBHO d,
a npoekuusi OA Ha JIPYryi0 €ro CTOPOHY
paBHa b. Haiiaure OA.
Omeem: eciu 0° < o, < 90°, TO
Ja* +b* —2absina |

b

Omeem:

Omeem:

cosa
ecin 90° < a < 180°, TO

Va’+b* +2absina.

b

cosQ
ecm oo =90°, Toipu a =b Oynetr OA > a,
IIPU a # b peleHni Her.
83. Ilycte H — TOuYKa mepecedyeHHs! BBICOT
TpeyronpHuka ABC. Haiinute yriel Tpe-
yronbHuka ABC, ecmu LBAH=oa,

ZABH =8.
Omeem: 90° —a, 90° -, o + B, ecim
o <90° B<90°;
o —90° 90°+B, 180°— o — B, ecau
o >90° B<90°;
90°+a, B—90°180° —a — B, ecim
o <90°, B >90°.

84. OOmas xopma ABYX MEPECEKAOIINXCS
OKpPY)XHOCTEH BHHA U3 UX LIEHTPOB MO yT-
amamu 90° m 60°. Haiimure paanycel OK-
PY)KHOCTEH, €CIIM PACCTOSIHUE MEXIY HX
[IEHTPaMH PaBHO d.

a

Omeem: a(\/g +1), 22 (\/§+ 1) win

a3 —1), “22 “3-1).
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85. Oko0J10 OKpPYXKHOCTH paauyca » OmIHcaHa
paBHOOOYHASI Tparneuus, IepuMeTp KOTOPOi
paBeH 2p. Haiinure OGospliee ocHOBaHME

p++p’—16r°
4
npu p =4r Tpanenus npeppaiiaercs B

TpaIeunH.

Omeem: npu p > 4r;

KBaJpar.
86. OcHoBaHusi Tpamenuu paBHbl a u b.
Haiimure mummHy oTpe3ka, BBICEKaEMOIO JIha-
TOHAJISIMU Ha CPEJIHEN JIMHUU.

1

Omeem: —|a—>b|.
2

87. B tpeyronpuuke ABC yron A paBeH
60°, AB=1, BC =a. Haigure AC.

3 y
Omeem: ecnu a < - TO pEIICHUN HeT;
3 1
eCl a = - TO 0JHO pemieHue AC = 5;

npu §<a<l 1Ba AC:%(li\Ma2 -3);
npu a >1 oaHO AC:%(1+\/4a2 -3).

88. [lan otpes3ok a. Tpu okpyxHOCTH pa-
anyca R nmeror LCHTPBI B KOHIAX OTPE3Ka U
B ero cepenuHe. Haiinure paauyc 4eTBep-
TOW OKPYKHOCTH, KAacCarolIEeHWcs TpeX HaH-
HBIX.

a a
Omeem: ecin 2 <R< > TO

2
a
OJIHO pElIeHHE ;
16R

a a
et < R<— mmu R>—, 10
4 2
2 a2

nin —.
16R 8R

89. B oxpyxHOCTh pagnyca R BIHcaHa Tpa-
IIenuA. prlMBIe, MMpOXOAAIINEC YCPE3 KOHIIbI
OJIHOTO OCHOBAHUS IapajuleIbHO OOKOBBIM
CTOpPOHaM, IIEPECEKAIOTCS B LIEHTPE OKPYXK-
HOocTH. bokoBas CTOpOHa BHJHA M3 LCHTpPaA
mon yrioMm o. Haljnure mimomans Ttpare-
oHu.

JABa

T
Omeem: ecnun o < 3 TO JIBa peILICHUs

R*sin oc(lisin%];



e
eciu g <o < T, TO OJJHO pEIICHNE

R?sin oc(l+sin%].

90. B tpaneuuu  ABCD JIaHO:
AB=BC=CD=a, DA=2a. Ha npamsIx
AB n AD B3s1HI TOukH E 1 F, OTIMYHBIC OT
BEpIIMH TpaIelny, TaK, 4TO TOYKa Tepece-
YeHUsl BbICOT TpeyrojbHuka CEF coBnagaer
CTOYKOW TMEpECEUCHMs] AMaroHajed Tpamne-
unun ABCD. Haiigute miomans TPEyroib-
uuka CEF.

Omeem: a’N3 1501051 2a2\/§.

91. VYronm ABC pasen 60°,
AB = BC =a. OxpyxHOCTb S, Kacaercs

IIpU4YeEM

AB B TOUKE A, a OKPYKHOCTb S, Kacaercs

BC B Touke C, KpOME TOIr0, 3TU OKPYKHO-
CTH KacaroTcsl BHEIIHUM oOpa3oM. Haiinure
paguychl 3TUX OKPYKHOCTEW, €CIIM U3BECT-
HO, YTO UX OTHOILIEHHE PABHO JBYM.

Omeem: 3a1a4a UMEET YEThIPE BapUaHTA

NERENINE N

pEIICHUS: 1 5
a\/g a\/g a\/g 2a\/§
, WIH u
6 3 3 3

V354343 354343
I au a.
4 2

92. PaccrosiHne mMexay LEHTpaMu JBYX OK-
pyxHocTeil paBHO 10r. OnHA U3 OKpPYXKHO-
cTell umeer paguyc Sr, apyras 6r. Heko-
TOpasi mpsMas IEepeceKkaeT MEHbBLIYI0 OK-
pPy)XHOCTb B TOoukax 4 W B u Kacaercs
oonpmiel B Touke C . Halioure amuHy XOop-
TTBL.

HIJIIN u

2

Omesem: 2r21 wm 67 .
93. Jlan paBHOOEAPEHHBI TPEYrOJIbHUK
ABC (AB =BC(C). B touke M K OKpYyXHO-
CTH, BIIMCAHHOU B TPEYroOJILHUK, TIPOBEICHA
KacaTelbHasl, HepIeHIUKYIsIpHas K CTOPOHE
BC. D — Touka nepecedyeHusl KacaTeabHOU
co cropoHoir BC. Omnpenenute IUIOMATL
TpeyroyibHuka ABC, eciii paauyC BIIUCaH-
HOM OKpYXXHOCTH paBeH 7, a IJIOLajb Tpe-
yroiaeHuKa MBD paBHa S .
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(\/452 +4Sr* +2r* +r2)z

Omeem: > I
28 —r
(\/452 —45r* +2r° +r2)z
28 —r? '

94. (MUIT, 2003). /IBe OKpYXHOCTH Ka-
caroTcsi BHYTpeHHUM oOpa3zom. Xopaa AB
0oJbIIeH OKPY)KHOCTH Kacaercsi MeHbIlel
OKpyXHOCTH B Touke M . Haiinure pammyc
MEHbUIEH OKPYKHOCTH, €CJIU U3BECTHO, YTO
JUIMHBI OTpe3koB AM =28, MB =4, a pa-
nuyc 060bIIel OKpyXHOCTU paBeH 20.

Omeem: 7 unu 1,75.

95. (MUIT, 2003). /IBe OKpPYXHOCTH Ka-
caroTcsi BHeITHUM oOpa3om. IIpsimas kacaer-
Csl IEpBOM OKPYKHOCTH B TOuke M U mepe-
CEKaeT BTOPYK OKPYKHOCTb B TOUKaxX 4 U
B . Haiimute paauyc nepBol OKpYKHOCTH,
ecnu m3BecTHO, uT0 AB =12, MB=6, a
paguyc BTOpOH OKpYKHOCTH paseH 10.

Omeem: 3 unu 27.
96. (MHUIT, 2000). CropoHa kBajpara paB-
Ha a. Halimure paanyc OKpyKHOCTH, Ka-
carolieiics CTOPOHbI KBaJpara U OKPYKHO-
CTEN paaMyca a C LEHTPaMHM B BEPIINHAX
KBaJipaTa, NpUHAJIEKAIIUX OJHON U3 €ro
CTOPOH.
a 3a a
Omeem: — WM — , WA — .
16 8 6
97. (MUIT, 2000). /Ia xBagpata ABCD un
AMHK, pacnonoxeHsl Tak, 4TO CTOPOHBI AB
u AM o6pasyrot yroa B 45°. U3BecTHO, 4TO
IUIOLIa/lb TE€peceyeHus] KBaJpaTOB paBHA
8,5, a momanas uUX OOBEIWHEHHS paBHA
34,5. HaliguTe miomanb KakIoro M3 KBaJ-
paToB.
OtBet: S 50p =255 S e =18

wi S o, =185 S e =25.

98. (MUDIT, 2000). /Isa paBHOOEAPEHHBIX
tpeyroiapHuka ABC u AMH, pacnojoKeHsbl
TaK, 4TO CTOPOHBI AB u AM 00pa3yroT yroiu
B 45°. M3BecTHO, 4TO IUIOIIAAb Iepeceye-
HUS TPEYroJIbHUKOB paBHa 49, a muiomanp
ux oobenuHeHus pasHa 213. Haiigure mio-
1a/1b KaKJI0T0 U3 TPEyroJIbHUKOB.

Otser: S ;- =100; S ,,,, =162

wm S . =162; §,,, =100.



99. J[B€ OKpPYKHOCTH, KacCarolIHECs MPSIMOM
B TOUKax 4 W B, mepecekarTcs B TOUYKAX
C u D. Haiinute meauany CE Tpeyrosb-
Huka ABC.

Omeem: 16 unu 1.
100. Tpu okpyxHOCTH paguyca 7 IOIAPHO
Kacarotcs apyr apyra. Haitaure paguyc ok-
PY/KHOCTH, KaCaroIIENCs BCEX ITUX OKPYXK-
HOCTEH.

Omeem: r- (i + lj .

NG
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