
22 nnAHIIIMETPIIIs:l 

11JraHHMetpHeii Ha3biBaiOT pa3.II:C.TI fCOMCTpHH, B KOTOpOM H3yqa
IOT cnoi:iCTna cpnryp, pacnOJIO)KeHHhiX B o.n:noil TIJIOCKOCTH. Ocnon
HhiMH fCOMetpHqeCKHMH qmrypaMH Ha TIJIOCKOCTH 5IBJI5IIOTCH mottl<:a 
H np5waJZ. 

22.1. Yrnbl 111 npSlMble 

qaCTb IIpHMOII JIHHHH, orpaHWICHHa5I C O.ll:HOH CTOpOHbi l1 Heorpa
Hll'ICHI-IM c .n:pyroil:, ua3hmaetc5I noJtynpmwii HJIH JtyttoM. 11oJiynpH
Mhre npHMOII a, Ha Kotophre ana pa36Hnaetc5I toqKoi1 A, Ha3hiBarotc5I 
.II:OTIOJIHHTCJibHbiMH. qaCTb np5IMOII JIHHHH, orpaHHqeHHaH C .II:BYX CTO
pOH, ua3bJBaetc5I ompe3KOM. 

Yuw.ilt na3hiBaetc5I cpurypa, o6pa3onauua5I .II:BYMH JiyqaMH, Hcxo.n:5I
Il(HMH H3 O.II:HOH TOqKH (pH C. 22.1 ). 3Ty TQqKy Ha3biBaiOT Bepunmoi:i 
yrJia (toqKa 0), a JIY'IH- ctopmraMH ynra (Jiyqn OA H OB). 

OL A 0 B 

Puc.22.1 Puc. 22.2 

YroJI ua3hiBaetc.H pa3aepuymbLilt, ecJIM ero ctopoHbi HBJI5IIOTC5I .n:o
TIOJIHHTeJihHbiMH np5IMbiMH o.n:uoil np5IMOII. Ha p11cynKe 22.2 yroJI 
AOB pa3nepnyThiH. 

Ocuonnoi:i e,n,nniiu;ei1H3Mepenii5I yrJioB 5IBJI.HCTC5I yroJI n owm rpa-

,n,yc ( o603naqaetc.H 1° ), panHbiH 
1 
~O qacTM pa3nepnytoro yrJia. 

Pa3aepuymbtii yzo!l paaeu 180° . 
Hap.H,n,y c rpa,n,ycnoi:i Mepoi:i yrJia ynotpe6JI5IeTC5I H pa,n,Manna5I 

Mepa. O,n,Hn paauau paneH 
180 

rpa.n:ycon. 
1t 

)l,na yrJia Ha3hJBaiOTC5I CJiteJICHbLiUU, CCJIII y HHX O,ll,Ha CTOpOHa o6-
Il(a5I, a ,ll,BC ,n,pyrMe CTOpOHbl 9THX YfJIOB 5IBJ15IIOTC5I .II:OTIOJIHHTCJibHbiMH 
noJiynp5IMhiMH. Ha pHcynKe 22.3 yrJihi AOC H BOC 5IBJI5IIOTC5I CMe)K
HhiMH. Cy.~~tMa cMeJICHbtX ymoa paaua 180°. 
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DpHMhiM yrJioM na3hiBaeTc5I yroJI, paBHhiH 90° (pHc. 22.4). 

L AL 
A 0 B 0 B 

Puc.223 Puc.22.4 

L{Ba yrJia Ha3biBaiOTC5I 6epmU7<:allbllbl.MU, eCJIH CTOpOHbi OtJ:HOfO 

yrJia 5IBJI5IIOTC5I tJ:OTIOJIHHTeJihHhiMH noJiynp5IMhiMII cTopoH JI:pyroro. 

Ha piicynKe 22.5 yrJihr AOC H DOB- BepniKa.l!bHhre. BepmuKGJLbHbte 
yzllbt paBHbt. 

a 

A B 

b 

Puc. 22.5 Puc.22.6 

B3aUMHOe pacnoJto:JtCenue npRMbtX 1-ta nJlocKocmu 
L{Be np5IMbre na TIJIOCKOCTII MoryT rrepeceKaTbC5I, 6hiTh rrapanJieJih

HhiMH, HJIH COBIIatJ:aTh. 

B pe3yJihTaTe nepece'!eHH5I JI:BYX np5IMhiX noJiylJaeM ti:Be rrapbi Bep

THKaJihHhiX yrJIOB: yrJihi AOC H BOD, AOD H BOC Ha pucyHKe 22.5. 
Dp5IMhre, KoTopbre nepeceKaiOTC5I noti: rrp5IMhiM yrJIOM, Ha3hmaroT

C5I B3aHMHO nepneHti:HKYJI5IpHbiMII: IIp5IMbie Q H b Ha piiCYHKe 22.6. 
LJepe3 Ka:>Kti:YIO TOlJKY np5IMOH MO:>KHO npoBeCTH TOJibKO OJI:HY nepneH

tJ:HKYJI5IpHyro K HeM npaMyiO. 

Dp5IMbie, KOTOphie He nepeceKaiOTC5I, Ha3biBaiOTC5I napanJieJihHbi

MH. qepe3 Ka:>K,ZJ;YIO TOlJKY IIJIOCKOCTII MO:>KHO npoBeCTH npHMyiO, na

panJieJibHYIO tJ:aHHOH np5IMOH, H rrpHTOM TOJibKO OJI:Hy. 

EcJIH JI:Be napanJieJibHbie np5IMbre AB H CD nepece'!b TpeTheli np5I-

C D MOM AC (ceKyllleli), To npii aTOM noJiy-

A 

Puc. 22.7 
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lJHM ,ZJ,Be rrapbl BHyTpeHHHX O,ll,HOCTOpOH

HHX H JI:Be napbl BHyTpeHHHX HaKpeCT 

Jie:>KaiiiHX yrJIOB. 

B Ha pHCYHKe 22.7 yrJihi 

H CKL, a TaK:>Ke yrJihi 

ALK 
BLK 



n DKL BHyTpermne o,n:HocTopoHHHe, a yrJihi ALK n DKL, 
a TaK%e yrJihi BLK n CKL BHyTpeHmre HaKpecT Jie%aiiiHe. 

HaKpecT Jie%aiiiHC yrJihi paBHhi ( .Li = .L2 H .L3 = L4 Ha pHcyH

Ke 22.7), a cyMMa BHyTpemmx o,n:HOCTopoHHI1X yrJIOB paBHa 180° 
( .L1 + L3 = 180° n .L2 + .L4 = 180° Ha pncyHKe 22.7). 

Ilpu3uaKu napaJlJleJZbHocmu npHMbtX: 
1) CCJII1 IIp51.Ma51. C rrapaJIJICJihHa IIp51.MbiM a 11 b, TO IIp51.MblC a II b 

rrapaJrJieJihHhi; 

2) ecJIII BHyTpeHH11e HaKpecT Jie%alll,11e yrJibi rrpRMhiX a H b c ce

Kyu~eH. c paBHhi 11JIH cyMMa BHyTpeHHHX o,n:HOCTOpOHHHX ynroB paRna 

180°, TO npRMhiC a II b rrapaJIJICJibHbi. 

22.2. MHoroyroJlbHit1K 

MHozoyzoJZbllUKOM A1A2 .. .A17 
Ha3biBaeTC51. cpnrypa, cocTOHIIIaR H3 TO

'"ICK A1, A2, ... , A17 11 coe,n:HHHIOIIIHX ux oTpe3KOB A1A2, A2A3, ... , A17 A1 . 

To'IKH A1, A2, ... , ~ Ha3hiBaiOT eepwwwAw MHoroyroJihiiiiKa, a oTpe3-

KH A1A2, A2A3, ... , ~A1 - ero cmopouaAtu. LI:Be BepmHHhi Ha3hiBaiOTCH 

C.Me:J/CilblAIU, CCJJH OHII COCJJ:HHHIOTCH CTOpOHOH MHOroyroJibHHKa. 

}JuaWilaJlblO MHOroyrOJibHHKa Ha3biBaiOT OTpC30K, C0Cll,IIH5J.IOIIIHH 

JJ:BC HCCMC%Hb!C BCpiiiHHbl. 

MHoroyroJihiU1K Ha3hiBaeTcR BbtnYJUZbLM, ecJIH on pacnoJio:>KeH B 

Oll,HOH IIOJIYIIJIOCKOCTH OTHOCHTCJihHO IIpRMOH, co,n:ep%aiiiCH JII06yro 

ero CTOpOHy. 

CyMMY Bnympeuuux YlJZ06 rrpoH3BOJihHoro BhmyKJioro MHoro

yroJibHHKa HaXOll,RT ITO cpopMyJre 517 = 180° · ( n-2) , f,n:C n -· 'IHCJIO 

CTOpOH (yrJIOB) MHOroyrOJibHHKa. 

JiepUMempoM MHOfOYfOJibHHKa Ha3biBaiOT cyMMY JJ:JIHH BCCX ero 

CTOpOH. 

MHoroyroJibHHK na3biBaeTCR npaBWZb1lbLAt, ecJIH Bee ero cToponhr 

paBHhi 11 Bee ero yrJihi paBHbi. 

22.3. CooTHOWeHit1s:t Me>K.QY cTopoHaMit1 

lt1 yri18Mit1 B TpeyrOJlbHIIIKe 

CyMMa YlJZ06 JII06oro TpeyroJibHHKa paBHa 180° . 
Jbo6M CTOpOHa TpeyrOJibHHKa MCHbiiiC CYMMbi ll,JIHH JJ:BYX ,n:pyrHX 

ero CTOpOH. 

1. PaccMOTpHM npaMoyroJihHhiM TpeyroJibiiHK: a H b - KaTeTbi, 
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c - nmoTeHy3a, a- oCTpbiH yroJI (pHC. 22.8). 
Teope:~~w Iluc]Jmopa. Kaa11.paT rMrroTeHy3bi TpeyroJihHHKa paBeH 

CYMM€ KBa,rJ.paTOB ero KaTeTOB: c2 = a2 +b2. 
CoomnouteHUR MeJICoy cmopoua:Mu u yutaMu B rrp5!MoyroJihHOM 

TpeyroJibHHKe: 

1) sin a=!!:. ( OTHOIIIeHMe npoTHBOJie:>Kamero KaTeTa K nmOTeHy3e ); 
c 

2) COS a=!!_ ( OTHOIII€HM€ npMJI€)Kaiiiero KaTeTa K fMI10TeHy3e ); 
c 

· 3) tga =I; ( OTHOIII€HM€ I1pOTMBOJI€)Kaiii€fO KaTeTa K npHJie:>Ka

III€My). 

4) €CJIM KaTeT JI€:>KHT rrpOTMB yrJia 30°, TO OH paBeH TIOJIOBHHe fM

TIOT€HY3bl. 

b 

a 

Puc. 22.8 

~ 
a 

Puc.22.9 

2. PaccMOTpMM KocoyroJibHbiH TpeyroJibHHK: a, b, c - cTopoHbi, 

(X, p, y - npOTMBOJI€)KaiUH€ HM yrJibl (pH C. 22.9). 
Teope:~~ta KocuuycoB. Kaa,rJ.paT mo6oi1 cTopmlbl TpeyroJibHHKa pa

BeH cyMMe KBa.ZJ;paTOB ,rJ.Byx 11.pyrHX cTopon 6e3 Yl'l.BOennoro npoH3Be

.ZJ;eHM5! 3THX )I(€ CTOpOH Ha KOCMHYC yrJia M€:>K.ZJ;y HMMM: 

a2 = b2 + c2
- 2bc cos a . 

Teope:Ma cuuycoB. CTopoHhi TpeyroJihHHKa nponopuMoHaJibHhi 

CMHycaM I1pOTI1BOJI€)Kalll,MX 11M yDIOB: 

a b c 
--=--=--· 
sina sinf3 siny 

22.4. f1l11HIIIIt1 B TpeyronbHVIKe 

1. EucceKmpucou TpeyroJibHMKa na3brsaeTc5! OTpe3oK 6McceKTpMchi 

BHyTpeHHero yrJia TpeyrOJihHMKa, 3aKJIIO'I€HHhlll M€:>KJW BepiiiMHOH 

TpeyroJihHMKa M TOqKOH nepece'I€HH5! 6MCC€KTpMChi yrJia M CTOpOHbl 

TpeyroJI.f>HMKa. 
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C6oucm6a 6ucce~empucbt mpeyzoJlbHUJca: 
1) rpu 6ucceKrpucbi rpeyroJibHHKa nepeceKaiorcn B O,Zl,HOH roqKe, 

5lBJI5llOII(eHC5ll,eHTpOM OKpyJKHOCTH, BllHCaHHOH B rpeyrOJibHHK; 
2) 6HcceKrpuca ,ZJ,eJIHT cropoHy rpeyroJihHHKa Ha orpe3KH nponop

a b 
U:HOHaJihHI>Ie ,n:ByM .n:pyrnM ero cropoHaM ( - =- Ha pnc. 22.1 0). 

c d 
2. Medumwu rpeyroJibHHKa Ha3biBaercn orpe30K, coe,n:mi5IIOII1HH 

Bepnnmy rpeyroJibHHKa c cepe,n:nHOH npornBoJieJKaii(eH cropoHbi. 
CeoucmBa MeouaHbt mpeyzoJlbHUKa: 
1) Me,ZJ,HaHa ,ZJ,eJIHT rpeyrOJibHHK Ha ,ZJ,Ba. paBHOBCJIIIKHX ( HMeiOII(HX 

paBHble llJIOII(3,Zl,H) rpeyrOJibHI1Ka; 
2) Me,n:naHbl TpeyrOJibHHKa nepeceKaiOTC5l B O,Zl,HOH ToqKe H ,li;CJI5ITC5l 

:=JTOH roqKOH B OTHOlliCHHII 2.: 1, cqiiTa5l OT BCplliHHhi; 

3) ecJin Me,ZJ,nana npoBe,ZJ,eHa K rnnoreny3e, ro ona paBna noJioBnHe 
nmoreny3hr. 

3. Bbtcomou rpeyroJihHnKa Ha3biBaeTc5l orpe3oK nepnen,n:IIKYJI5I
pa, orryii1eHHoro H3 Bepn;:nnhi rpeyroJII>HnKa Ha rrpornBoJieJKaii(yro 
cTopoHy. 

CBoucmBa Bbtcombt mpeyzoJlbHUKa: 
1) ecmr Bbicora npoue.n:ena H3 BeprnHHhi paBHo6e.n:peHnoro Tpey

roJihHHKa Ha ero ocnouanne, To on a 5lBJI5leTc5l TaK JKe 6ncceKrpncoJ:I n 
Me,ZJ,nanoH. aroro rpeyroJibHHKa; 

2) ecJIH Bhrcora rrpoue,a:ena n3 BeprnnHhi np5IMoro ynra rpeyroJib
HIIKa K rHIIOTCHy3e, TO OHa 5lBJI5leTC5l cpe,n:HHM reoMeTpnqecKHM npoe-

KUHH KareToB na runoreny3y: h = .Jac A (p11c. 22.11 ). 
3) ,li;Jl5l BC5lKOrO TpeyrOJibHHKa 3aBHCHMOCTb MC)l<,ll;y ero BbiCOTaMH 

ha, hb, he 11 pa,n:11ycoM BllHCannoH: OKPYJKHOCTH r BbipaJKaerc5l ¢opMy-

JIOH j_+j_+l_=.! 
ha hb he r 

b 

a 

Puc.22.10 Puc.22.11 
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22.5. CllopMyilbl Ailfl Bbl\.fLilcneHLilfl nno~aALII 

TpeyronbHit1Ka 

)lJI5l Bbl'IHCJieHI15l IIJIOllJa,ll.H TpeyrOJibHHKa MOJKIIO IIpHMeH5!Th 

O,ll.Hy H3 CJie,n:yiOW)1X cpopMyJI: 

.J3a2 
1) 5 =-·

4
-, r,n:e a- CTOpOHa paBHOCTOpOHHero TpeyrOJihHHKa; 

1 2) 5 = 2aha, r,a:e a- CTOpOHa, ha- BhiCOTa, rrpoBeP,eHHa5l K CTOpo-

He a npOH3BOJihHOfO TpeyrOJihHHKa; 
1 -

3) S = 2ah, r;a,e a 11 b- KaTeThi rrp>IMoyroJibHoro TpeyroJihHHKa; 

4) S = ~absin a, r;a,e a H b - cTopoHhi, ~- yroJI MeJK;a,y HHMH rrpo

H3BOJibHOro TpeyrOJibHHKa; 

5) cpopMyiia fepoHa: S = ~p(p-a)(p-b)(p-c), r;a,ea, b, c- cTopo-

Hhi, p - IIOJiyrrepHMeTp IIpOH3BOJihHOfO TpeyrOJihHl1Ka I1 p =a+~ +c . 

22.6. nplt13H8KLII paBeHCTB8 LIJ nOA06LIJfl 

TpeyrOflbHLIJKOB 

)lBa TpeyroJihHHKa paBHbl, eCJili BbillOJIH51eTC51 OP,HO H3 CJie,ll.yro

ll1HX ycJIOBHH: 

1) ,a:Be CTOpOHbl I1 yroJI, 3aiOIIO'IeHJ-IbiH MeJK;a,y HHMII, OP,HOfO Tpe

yrOJibHliKa COOTBeTCTBeHHO paBHbl P.BYM CTOpOHaM II yriiy ;a,pyroro 

TpeyroJihHIIKa; 

2) ,n:Ba yrJia 11 rrpuiieJKauraH K HI1M cTopoHa o,n:Horo TpeyroJibHIIKa 

COOTBeTCTBeHHO paBHbi P.BYM yrJiaM I1 CTOpOHe ;a,pyroro TpeyrO.l!b

HI1Ka; 

3) TpH CTOpOHbi O,ll.HOfO TpeyrOJibHHKa COOTBeTCTBeHHO paBHbi 

TpeM cTopoHaM ;a,pyroro TpeyroJibHIIKa. 

)lBa TpeyrOJibHHKa noao6Hbl, eCJIII: 

1) ,n:Be CTOpOHbi O,ll.HOfO TpeyroJihHIIKa nponop~HOHaJihHbi P.BYM 

<:TOpOHaM ,n:pyroro TpeyrOJibHHKa, a yrJibi, 3aKJIIOLJeHHbie MeJK,ll.y COOT

BeTCTBeHHbiMH CTOpOHaMI1, paBHbi; 

2) ,n:Ba yr11a o,a:uoro TpeyroJibHIIKa paBHhi P.BYM yrJiaM ;a,pyroro; 

3) TPI1 cTopoHhi o;a,lioro TpeyroJihHI1Ka nporrop~noHaJibHbi TpeM 

cToponaM ;a,pyroro. 

flll014aau noao6HbtX mpeyzollbHUKOB (MHoroyrOJibHliKOB) nponop

~HOHaJibHbi KBa;a,paTaM HX COOTBeTCTBeHHbiX JIHHHH. 
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22.7. l-ieTblpexyronbHliiKlll 

1. JlapaJZJWJZOlpa.M.MO.M I-Ia3biBaCTCJ! cJCTbipexyrOJibi-IHK, y KOTOporo 

rrpoTHBOJie:>Kall(He CTopOI-Ihi rrorrapno rrapaiiJieJihHhi. 

PaccMoTpHM rrapaJIJieJior-

paMM: 

a, b - CMC:>KHbiC CTOpOHbi, ha -
BbiCOTa, rrpOBCll,CI-IHaJ! K CTOpOHC 

a, a- ocTpbiH yroJI, d1, d2 - JJ:Ha

roHaJIH, <p - yroii Me:>KJJ:Y JJ:Haro

naJIJIMH (pHC. 22.12). 

C6oiicm6a napaJLJLeJLozpa.M.M.a: 
1) IIpOTHBOJIC:>Kall(HC CTOpOHbi rrapaiiJICJIOrpaMMa paBHhi; 

2) rrpoTHBOJie:>Kall(He yriihi rrapaJIJieJiorpaMMa paBHhi; 

3) JJ:HaronaJIH rrapa!IIIeJiorpaMMa JJ:CJIJITCJI ToqKm'I rrepeceqemm 

rronoJiaM; 

4) cyMMa KBaJ.(paTOB JJ:HaronaJieil napaJIJieJiorpaMMa paBHa cyMMe 

KBaJJ:paToB JJ:IIHH Bcex ero CTopon: df + di_ = 2a2 + 2b2 
. 

Ibwm,adb napaJZJZeJZozpaM.M.a MO:>KI-IO BhiqHCJIHTh no OJJ:HOH H3 

¢opMyJI: S =aha; S = absina; S =~d1d2 sin<p. 

IlepuM.emp napaJZJZeJZozpaM.Ma MO:>KHO BhJqHCJIHTh no ¢opMyJie 

P=2·(a+b). 
2. Po.M6o.M Ha3hiBaeTcJI napaiiiienorpaMM, Bee CTopoHhi KOToporo 

paBI-Ihi. 

PaccMOTpHM poM6: a - cTopona, a - ocTpbiH yroJI, h - BhiCOTa, 

d1, d2 - J.(HarOHaJIH (pHC. 22.13). 

PoM6y rrpHcyll(H Bee CBOHCTBa rrapaJI

JienorpaMMa l1 CJICJJ:YIOII(He CIICIJ.HaJibHhie 

C60UCm6a: 
1) J.(HaronaJIH poM6a B3aHMHO rreprren

JJ:HKY.7IRpHhi; 

2) J.(HaroHaJIH poM6a 51BJI5IIOTC51 6HC

CCKTpHCaMH ero BI-IyTpei-II-IHX yrJIOB. 

Puc. 22.13 

IlepuMemp poM6a _Mo:>Kno BhJqncnHTh no ¢opMyne P = 4a . 
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/!Jwm,adb p0.!1-t6a MO:>KHO Bbi'IHCJII1Tb ITO O)J,IfOH 113 QJOpMyJI: 

S = ah ; S = a2 sino:; S = ~d1d2 . 
3. IIpn.MoyzoJLbHUKOJll ria3hiBaeTc5I napaJIJieJiorpaMM, y KOToporo 

BCe yrJihl IIp5IMbiC. 

a 

Puc. 22.14 

PaccMoTpMM np5IMoyroJibHHK: a, b -· 
CMe)KJihie CTOpOHbi, d1 = d2 )J,HafOHaJIH, 

<p- yroJI Me)!{)J,y AHaronaJI5IMH (pnc. 22.14). 
IT p5IMoyroJiblUIKY npHCYIIIH Bee cBoi1CTBa 

napaJIJieJiorpaM!\Ia. 

IIepuMemp npRMoyWJLbllU1<:a Mo:>KHO Bhi<IHCJIHTh no ¢opMyJie 

P=2·(a+b). 
IIJLom,adb npRJJ.WYWJlbllUKa MmKno Bhi<II1CJII1Th no O)J,HOH 113 ¢op

MyJI: 

S = ab ; S = ~ d1d2 sin <p. 

4. Kea3pamoAt na3biBaeTc5I rrp5IMoyroJibHMK, y KOToporo Bee cTo-

pOHbl paBHbl. 

a 

Puc.22.15 

PaccMoTpHM KBaZlpaT: a - cTopona, 

d1 =d2 - )J,HaronaJIH (pHc. 22.15). KBa)J,paT 

oGJiaJ\aeT BCeMH CBO(ICTBaMM napaJIJieJior

paMMa, poM6a H rrp5IMOYfOJibHHKa. 

IIepu.~~-temp Keadpama MO)!mo Bhr<IMCJIHTh no cpopMyJre P = 4a. 
IIJLom,adb ~eeadpama MO:>KHo BLT<IHCJIHTh no O)J,HOH 113 ¢opMyJI: 

S = a2 
; S = ~ d2 

. 

5. Tpane~ueu na3LmaeTC5I <IeThrpexyroJihUHK, )],Be CTopouhr KOTopo

ro rrapanneJibHLI, a )],Be )J,pyn1e ne rrapanneJILHhi. IlapaJIJieJILHLie CTO

b 
porrhi TparreU:HI1 Ha3biBaiOTC5I OCHOBaHI15IMI1, 

a He napaJIJieJibHbie CTOpOHhl - 6oKOBbiMH. 

Tpanen;r15r, y KOTopoi1 6oKoBI>re CTopoHLI 

paBHhi, na3LIBaeTc5I paBno6eZlpenuoH. 

PaccMOTpHM Tpaneu:mo: a, b - ocuoBa

s,::;__.J.--'---a----~. HHJI, h -- BhiCOTa, d1, d2 - )J,HarOHaJII1, <p - yroJI 

Me:>KZlY )J,l1afOHaJI5IMH (pHC. 22.16). 
Puc. 22.16 
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llJlo~aiJb mpaneu,uu MO)KHO Bhi'IHCJIHTh no oanoii 113 cpopMyJI: 

S=~(a+h)h, 5=~d1d2 sin<p. 
Cpeaneil Jiunueil TpaneiJHII na3hiBaeTc5I oTpe3oK, coeaHH5IIOIII,Hii 

cepeLJ.HHhi ee 6oKOBhiX CTopon. 
CBoiicmBa cpeilueii Jluuuu mpaneu,uu: 
1) cpeL].H5I5l JIIIHH5l TpaTICIIliH paBHa TIOJIYCYMMC OCHOBaHHH; 
2) cpeL].H5l5l JIHHI15l TpaTICllllli rrapaJIJICJibHa OCHOBaHH5IM. 

22.8. DKpy>KHOCTb 111 Kpyr 

OxpyJIC1toCmbJO Ha3hiBaeTC5l MHO)KCCTBO Bcex ToqeK IIJIOCKOCTH, 

paBHOyL].aJICHHhiX OT HCKClTOpOH L].aHIIOH T0l.{KI1, Ha3biBaeMOH IJCHTpOM 

OKPY)KHOCTH. 
0Tpe3oK, coeaHHRIOIII,IIH IJCHTp oKpy)KHOCTH 11 mo6y1o ToqKy oK

PY)KHOCTH, na3hiBaeTcR pnauycoM oKpy)KHOCTn. Ha piicynKe 22.17 
orpe3KII OA, OB 11 OD - paanychi oKpy)KHOCTH, npwreM R = OA = 
=OB=OD. 

Xopaoii na3hmaeTcR orpe3oi<, coeaHnmoriiHH LJ.Be TO'IKH oKpy)K
HOCTII. Ha pucyHKC 22.17 OTpe3KH AC H AB - xopLJ.hi. 

Xopaa, npoxoamiiaR qepe3 I~enTp OKpy)KHOCTH, na3hiBaeTC5l LJ.Ha
MeTpoM oKpy)KHOCTH. L(HaMeTp cocToHT H3 aByx paaHycoB. Ha pH
cynKe 22.17 xopaa AB - auaMeTp oKpy)KHOCTH 11 AB = 2R . 

KpyzoM na3hiBaercR qac"fh TIJIOCKOCTH, orpanH'IennaR oKpy)Knoc
TbiO, BKJIIO'-la5l TO'-IKH OKPY)KHOCTH. 

Kpyzo8b/Jit cexmopo.M na3biBaeTGI qacTh Kpyra, orpaHH'-lennaR pa

LJ.HycaMH u ayroil, ua KOTopyiO ormpaiOTCR paallychr. 
KpyroBbiM cerMeHTOM na3hiBaeTC5l qaCTh Kpyra, orceKaeMa51 xop

am1:. 

Puc.22.17 Puc.22.18 

CBoiicmBo nepeceKaw~uxcn xopiJ: ecJIH qepe3 TO'-IKY P, JIC)Kalll,yiO 

BHYTPH oKpy)KHOCTH, npoBeaenhr LJ.Be xopabr ABu CD, TO npou3Beae

HH51 orpe3KOB xopa paBHhi: AP · BP = CP · DP (pHc. 22.18). 
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Caoiicmaa KacameJZb1lbtx: 

1) OTpe3KH KacaTeJibHbiX, npOBC,[(CHHbiX H3 O,[(HOH T0'1KH K OKpy)K

HOCTH, paBnhr ( AB = AC na pHcynKe 22.19); 
2) pali:HYC OKpy)KHOCTH nepneH,llJIKYJI5IpeH KaCaTCJibHOH B TOqKe 

KacaHH5l ( OB .lAB na pncynKe 22.19). 
EcJin oKpy)!CHOCTb BTIHcana B yro.'I, TO ee IIeHTp Jie)KHT na 6HcceKT

piice aToro ynra (na pHcynKe 22.19 Jiyq AO- 6ucceKTpiica ynia CAB). 
Caoiicmao KacameJZbuoii u ceKy~eii: ecJin H3 Oli:HOH TO'IKH K OK

PY)KHOCTII rrpoBe.n:enbi KacaTeJihHM n ceKyiiia5I, TO KBa.n:paT OTpe3Ka 

KaCaTeJihHOH paBeH npOH3Be,[(eHIIIO CeKyiiieH II ee BHCIIIHeH '!aCTII 

( AB2 = AC ·AD na pncyi-IKe 22.20). 

B 
B 

Puc.22.19 Puc. 22.20 

Caoiicmaa JZuuuii 6 Kacaw~uxcR u nepeceKaw~uxcJZ oKpyJIC
uocmRx: 

1) JIHHII5l IIeHTpOB li:BYX rrepeceKaiOIIIIIXC5I OKpy)KHOCTeH npOXOli:HT 

qepe3 HX TO'IKY KaCaHII5I; 

2) o6IIIM BHyTpeHH5l5l KaCaTeJibHM li:BYX BHeiiiHHM o6pa30M Kaca

IOIIIIIXC5I oKpy)!mocTei1 rreprreHli:IIKYJI5Ipna IIX JIHHIIII IIeHTpoB; 

3) o6IIIa5l KacaTeJibHa5l ,[(BYX BHyTpeHHIIM o6pa30M KaCaiOIIIIIXC5l 

OKpy)KHOCTeH rreprreH,[(HKYJI5IpHa IIX JIIIHIIII 1IeHTpOB; 

4) 06IIIa5I XOpll:a li:BYX nepeceKaiOIIIIIXC5l OKpy)KHOCTeH rrepneHli:II

KYJI5IpHa IIX JIIIHIII1 1IeHTpoB II .n:eJIIITC5l TOqKoi1:nx rrepeceqeHI15l rro

rroJiaM. 

JJ:JIIIHhi H IIJIOIIIa,[(H: 

C = 2rcR - ihuua oKpyJICHocmu pa.n:IIyca R; 

l _ C o _ 2rcR o 0 0 R -
360

o n -
3600 

n - JZuua yzu oKpyJICuocmu pali:IIyca c 

IIeHTpaJibi-IbiM yrJIOM n°; 

S = rcR2 
- nJZo~aob Kpyza pali:IIyca R; 

_ S KP o _ nR2 
o 

SceKm. - 3600 n - 3600 n - nJZo~aob KpyzoBolO ceKmopa pali:Hyca 

R c IIeHTpaJibi-IbiM yrJIOM n°. 
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22.9. Bm11caHHble 111 1..\eHTpanbHbJe yrnbl 

YroJI HBJI>IeTc>I Z{eHmpailol-loL.M, ecJIH ero BepiiiHHa JieJKHT B u;eHT

pe OKPYJKHOCTH, a CTopoHhi >IBJIHIOTCH pa,n;HycaMH OKPYJKHOCTH (yroJI 

AOB Ha p11c. 22.21). UeHTpaJihHhiH yroJI H3Mep>IeTCH ,n;yron, Ha KoTo

pym oH ormpaeTC>I. 

YroJI HBJIHeTC>I enuca1-l1-lbt.M B oKpyJKHOCTh, ecJIH ero BepiiiHHa Jie

JKHT Ha OI<pyJKHOCTH, a CTOpOHhi HBJI5IIOTCH Henepecei<aiOII(HMHCH 

xop,n;aMH :'non oKpyJKHOCTH (yroJI ACB Ha pnc. 22.22). 
CBoiicmBa yvwB, Bnucam-tbtx 8 mcpyJICHocmb: 
1) yroJI, Bn:ncaHHhiH B oKpyJKHOCTh, paBeH noJIOBHHe cooTBeTCTBy-

IOII(ero r~eHTpaJibHoro yrJia: Ha pncyHI<e 22.23 LABC= ~ LAOC; 

2) BIIHcamlhle yrJihi, orm:paiOII(HecH Ha o,n:Hy H TY JKe ,n:yry, paBHhi 
(pHC. 22.24); 

3) BiiHCaHHbie yrJihi, OIIHpaiOII(HeCH Ha ,li;HaMeTp, IIpHMbie 
(pHC. 22.25). 

Puc. 22.21 

B 

Puc. 22.23 Puc.22.24 

c 

.Puc22.22 

Puc. 22.25 

23. 1 a. BniiiC8HH8s:l Ill oni.IIC8HHas:l OKPY>KHOCTb 

OI<pyJKHOCTh enuca1-1a B n-yroJihHHK, ecJIH oHa I<acaeTcH Bcex ero 
CTOpOH (pHC. 22.26). 
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CBoiicmBa Bnucamwii mcpyJ~Cnocmu: 
1) B JII060H TpeyrOJihHUK MO:>KHO BTIUCaTb OKpy:>KHOCTb; 

2) B 'lCTbipexyroJibHUKABCD (puc. 22.26) MO:>KHO BTIHCaTh Or<py:>K

HOCTb, CCJIM CYMMbi ,[(JIHH ero npOTUBOJieiKall.UIX CTOpOH paBHbi: 

AD+BC=AB+DC. 
Or<pyiKHOCTh onucmw oKoJio n-yroJihHHKa, ecJIH Bee ero BepiiiUHhi 

JieiKaT Ha Or<pyiKHOCTH (puc. 22.27). 
· CBoiicmBa onucauuoii oKpyJ~Cuocmu: 
1) OKOJIO JII06oro TpeyrOJibHUKa MOIKHO OTIHCaTb OKpyiKHOCTb; 

2) OKOJIO 'lCTbipexyroJibHIIr<a ABCD (puc. 22.27) MOIKHO ornrcaTb 

or<pyiKHOCTh, eCJIH cyMMbi ero BHYTPCHHHX nponrBoJie:>KaiiJHX yrJioB 

paBHhi: LA+LC =LB+LD . 

.---::---<~::-----.c 

A 

Puc.22.26 Puc. 22.27 

PacnoJWJICeuue f4e1tmpo6 oKpyJ~Cnocmeii, BnucaHilblX 6 mpey-
20JlbHUK: 

a) B npOII3BOJihHOM TpeyroJibHHKe Il,CHTp OKpy:>KHOCTH paCTIOJIO

iKCH B TpeyroJibHIIKe; 

6) IJ,eHTpoM oKpyiKHOCTH 5IBJI5IeTC5I TOY.Ka nepeceqenu5I 6ucceKT

pHc TpeyrOJibHHKa; 

B) B paBUOCTOpOHHCM TpeyrOJibHHKe ll,CHTpOM Or<py%HOCTH 5IBJI5I

CTC5I TO'-IKa nepece'-!eUH5I BbiCOT, 6HCCCKTpHC, MCJJ:HaH TpeyrOJibHHKa; 

r) B paBHo6eJJ:peruiOM TpeyroJihHHKe IIeHTp oKpyiKHOCTH JieiKHT Ha 

6HCCeKTpHCe TpeyroJibUHKa, IIpOBC,[(eHHOH H3 BCpiiiHHbl K ero OCHO

BaHUIO. 

PacnolloJICeuue f4eHmpo6 oKpyJ~Cuocmeii, omtcaHHblX OKOJW 
mpeyzoJlb1lUK06: 

a) ecJIH TpeyroJihHHK ocTpoyroJihHbiH, TO IICHTP oKpy:>KHOCTH JIC

IKHT B TpeyrOJibHUKC: 

- B npaBHJibHOM TpeyrOJihHHKC IlCHTpOM OKpy:>KHOCTH 5IBJI5IeTC5I 

TO'-IKa nepece'lCHI15I BhiCOT, 6HCCCKTpHC, MCJJ:UaH (IICHTpbl BTIUCaHHOH 

11 omrcan.noi1: OKPYiKHOCTen coBnaJJ:aiOT, TO'-!Ka 0 na p11c. 22.28); 
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- B paBH06e.l(peHHOM TpeyrOJihHHKC l\eHTp OKpy:>KHOCTH JIC:>KUT Ha 

6ncceKTpHce TpeyroJihHHKa, rrpOBelJ:CHHOH H3 BCpiiiHHhl K ero OCHOBa

HHIO (TO'!Ka 0 Ha pHC. 22.29); 
6) CCJili TpeyrOJibHHK IIp5IMOYfOJibHhiH, TO l\CiiTp OKpy:>KHOCTJI Jie

:>KHT Ha cepe.l(I1He fHIIOTeHy3hi (TO'!Ka 0 Ha pHC. 22.30); 
B) ecJIII TpeyrOJibHJIK TyrroyroJihHhiH, TO l\eHTp OKpy:>KHOCTJI Jie

:>KHT BHe TpeyrOJihHHKa ( TO'!Ka 0 na puc. 22.31 ). 

Puc. 22.28 Puc. 22.29 Puc. 22.30 Puc. 22.31 

22.11. CllopMyilbl AI1S1 Bbll.JIIICileH!IISl paAIIIYCOB 

Bni/IC8HHOIII Ill Oni/IC8HHOIII OKpy>KHOCTelll 

R- paw-rye onncatmoii, r- pall:IIYC BIIJicanno}r oKpy:>KHOCTH. 

}l.JIR pa6Hocmopmmezo TpeyroJihHIIKa co cTopoHoii a: 

a a 
R = .J3 ' ,. = 2../3 . 

)J:JI51 npOU360JlbHOW mpeylOJlbHU1W ~0 CTOpOHaMH a, b, C II IIJIO-

abc 25 
Il\all:hiO 5: R = -

45 
, r = b . 

a+ +c 
,UJI51 npRMOYlOJlbHOW mpeyzOJlbHUIW C KaTeTaMII a, b II fHIIOTe-

u R c a+b-c 
HY30H c: = 2 , r = 

2 
. 

.ll:JI51 Kaaopama co cToponoii a H lJ:HaroHaJihiO d: R = % , r = % . 

.ll:JIR npnMoyzolloHUica c li:HaronaJihiO d: R =%. 
2J.mr poM6a C BhiCOTOH h: r = % . 
2J.JI51 mpane~UU C BhiCOTOH h, rrpn ycJIOBIIH, 'ITO B Tpaiiel\IUO MO:>K-

HO nrrncaTh OKPY:>KHOCTh: r = ~. 
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A 

Puc. 22.32 

EcJIH OKOJio Tpane~1111 ABCD (p11c. 22.32) 
MOJKHo omrcaTb oKpy;JuiOCTh, TO: 1) npoBeJJ:R 

JJ:liafOHaJih TpanCWIH li paCCMOTpeB OJJ:HH H3 

noJiy'IeHHbiX TpeyroJibHHKOB, HanpHMep, Tpe

yrOJibHHK ABD co CTOpoHaMH a, b, c n nJioma-

JJ:biO 5; 2) no ¢opMyJie R = ~~ HaliJJ;eM paJJ;Hyc 

OI<pyJKHOCTH onncaiiHOVr OKOJIO TpeyrOJibHHKa 

ABD, a3Ha'IHT H oKoJio Tpanetvm ABCD. 

22.12. WecTIIIyronbHIIIK 
PaccMoTpHM npaBUJlb1lbtii w.ecmuywJLb1lUK co cTopoHoi'r a. 

I1paBHJibHbiVr IIICCTIIyrOJibHHK COCTO-

HT H3 IIIeCTH npaBIIJibiibiX TpeyrOJibHHKOB 

(pnc. 22.33). To'IKa 0 (TO'IKa nepeceLJ:eHHR ero 

f---1----lf--t----} 60JibiTlHX JJ;HaronaJieVr) 51BJI51CTC51 ~eHTpOM BITH

A a B 

Puc.2233 

carmoj1 11 onucamwi'r OKpyJKnocTdi. 

llepwwemp npaBIJJibHoro mecnryroJibHHKa 

MOJKHO BbP.J.HCJIHTb riO cpopMyJie p = 6a . 
lJJLo~adb npaBUJlb1lOW mecmuywJLbHUKa 

MOJKHO Bbi'IHCJIHTb no cpopMyJie 

r;:; 2 r;:; 2 
S -65 -6~_3"\13a 

- MOB- 4 ---2-. 
PaiJuycbt anucmmoii. u onucamwii. oKpy:JICuocmeii. MOJKHO Bbi

'IIICJIHTh no <PopMyJiaM: 
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r=~R2 -(%f =af, R=a. 

TeeT Aflst nposepKIII TeopeTw-teCKIIIX 3HaHIIIVt 
YKaJICume ece eapuaHmbt npaeuJLb1lbtX: omeemoe ( 1-3): 
1. BepTHKMbHbiMH RBJIRIOTCR yrnhr (pH c. A): 

1) 1 H 3; 
3) 5 H 7; 
5) 6 H 8; 

2) 1 H 7; 
4) 2 H 6; 
6) 3 H 5. 

2. CMeJKUhiMH RBJI51IOTCR yrJibi (pHc. A): 

1) 1 H 2; 2) 1 H 6; 
3) 2 H 3; 4) 7 H 8; 
5) 7 H 6; 6) 5 H 8. 



a 

3. Ec.Tnr rrp5!Mhre au b napa;meJihHhi (pac. A), TO: 

1) L1=L7; 

3) L4 + L7 = 180° ; 
5) L4+L5=180°; 

2 

Puc. A 

c 
b 

a 

Puc.E 

2) L6 == L4 == L2; 

4) L8 ==L6 ==L2; 
6) L3=L6. 

~ ' y p 
a 

Puc.B 

Ycmauoeume coomeemcmeue ( 4-11 ): 
4. CooTHOilleHHe Me)K,rl.Y cTopoHaMH II yrJiaMI1 B npRMoyroJibHOM 

TpeyroJihHIIKe (puc. E): 

1) ~; a) ctg a; 

2) ]!_; 
a 

6) sinp; 

':)) a. 
..._) -, 

c 
B) tg (X; 

4) Q. 
c 

r) cos~. 

5. CooTHOillerme Me!l:y cTopoHaMH u yrJiaMH B npon3BOJibHOM Tpe
yroJihHHKe (puc. B): 

3) cosy; 

b 
4)~. 

Slllf-1 

a) c~sy; 
6)~; 

sma 
B)csina; 

a 

r) a2 +b2
; 

!1:) a2 +b2 -2abcosy; 

e) a2 +c2 -2accos~; 
)K) a2 +c2 -'2accosa; 

3) a2 +h2 -2abcosa . 
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6. ITepHMeTp MlroroyroJIJJI-mKa: 

MH OfOYfOJibHHK 

1) KBa.D:paT CO CTOpOHOM a; 

2) poM6 CO CTOpOHOM b; 
3) rrapaJIJieJiorpaMM co CToponaMM a 11 b; 
4) panHo6e.D:penna51 TparreiJ,I151 c 

OCHOBaHH51Ml1 a, b 11 6oKOBOi:'I CTOpOHOH C,' 

5) rrpaBHJIJJHblll n-yrOJIJJHHK CO CTOpOHOM b. 

7. Iliroma.D:JJ MnoroyroJIJJHHKa: 

MHOfOYfOJibHI1K 
1) rrpamTJIJJHJJIM TpeyrOJIJJHHK CO CTOpO
HOMa; 

2) KBa.D:paT c ,ll,HarouaJIJJIO d; 

3) rrapa;ure.norpaMM co cToponaMH a, b H 
yrJIOM a MC)K1J:Y HMMH; 

4) poM6 c ,ll,naronaJI51MM d1 n d2 ; 

5) rrpaBHJIJJHJJill WeCTHYfOJIJJHMK CO CTO
pOHOM a; 
6) Tpaneumr c .D:MaroHaJI5l.MH d1, d2 H yr
JIOM <p MC">K.ll.Y HMMH . 

8. CnoliCTna qenipexyroJibHMKa 

<!>OPMYJIA 

a) a+b+c; 

6) a+b+2c; 
n) 2(a+b); 

r) nb 4 

.ll.) 4b; 

e) 2a2
; 

">K) 4a. 

<DOPMYJIA 

a) S = 3.J3a2 . 
2 ' 

6) 5=~d1d2 sin<p; 
n) S =ab; 

r) S = .J3a2 . 
4 ' 

.ll.) S =~(a+b)h; 

e) S=~d2 ; 
1 

">K) s = 2d1d2; 

3) S=absina. 

1) B tieTb!pexyrOJIJJHHK MO">KIIO BIIM
CaTJJ oKpy">KnOCTb, ecJIM; 

a) cyMMJJI ero rrpOTMBOJie">Ka
mux yrJion pannJJr 180° ; 

2) OKOJIO qeTJJipexyrOJIJJHMKa MO">KHO 
omrcaTJJ OKPY">KHOCTJJ, eCJm. 
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6) cyMMa ero nnyTpeunMx yr
JIOB panna 360° ; 
B) ero rrponmoJie">KaiiJMe cTo
ponJJr nonapno panJJI; 



r) cyMMbi ,ll;JIHH IIpOTHBOJie

)!(amHX cTopon ne paBHhr; 

,11;) cyMMbi ,ll;JII1H rrpOTHBOJie

)!(amHX CTOpOH paBHhi. 

9. Pa,n;Hyc oKpy)!(HOCTH, smrcaHHOH B MHoroyroJihHHK: 

cDOPMYJIA 

1) r= 2~; 

2) r= 25 . 
a+b+c' 

3) r=a+b-c. 
2 ' 

4) r=!:!:.· 
2' 

h 
5) r =i. 

MHOfOYfOJlbHI1K 
a) pamro6e,n;peHHa51 Tparreruu:r 

C OCHOBaHH5IMH a, b 
11 6oKOBOH CTOpOHOM c; 

6) rrpaBHJibHbiH MHoroyrOJibHHK 

co CTOpOHOH a; 

B) poM6 C BbiCOTOif h; 

r) KBa,n;paT CO CTOpOHOH a; 

,n;) TpeyrOJibHHK C KaTeTaMH a, b 
II fHIIOTeHy30M c; 
e) TpeyroJibiHIK CO CTOpOHaMH a, 
b, c H rrJioma,n;hiO 5; 

)!() TpeyroJihHHK CO CTOpOHOH a . 

10. Pa,n;Hyc oi<py)!(HOCTH, orrucam-rol! OKOJIO MHoroyroJibHHKa: 

cDOPMYJIA 

1) R =..!!:_ · 
.[3' 

2) R =abc. 
45' 

3) R=£ · 
2' 

d 4) R= 2 . 

MH 0 f0YfOJibHI1K 

a) TpeyrOJibHHK CO CTOpOHaMH 

a, b, t; H IIJIOll,a,ll;biO 5; 

6) TpeyrOJibHIIK C KaTeTaMII a, 
b H fHIIOTeHy30H c; 

B) rrpHMoyronbHHK c ,n;Harona

JihiO d; 

r) TpeyrOJihHHK CO CTOpOHOH a; 

,~~;) poM6 CO CTOpOliOM a; 
e) paBno6e,n;peHHa51 TparreQII5I 

C OCHOBaHH5IMH a, b II 6oKOBOM 

CTOpOHOM C. 
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11. 0Kpy:JKHOCTb: 

cDOPMYJIA 

1) C =2nR; 

2) l - nR o. 
-180°n ' 

3) S=nR2
; 

nR2 

4) S = 360o no . 

I1PI1MEHEHI1E 
a) i':VII1Ha ,n:yni OKPY:JKHOCTH pa,n:IIyca R c 
QeHTpaJibHhiM yrJIOM n°; 
6) ,n:JIHHa oKpy:JKHOCTII 
pa,n:IIyca R; 

B) ,n:mma xop,n:br OKPY:JKHOCTM pa,n:IIyca R; 

r) rrJioru:a,n:h Kpyra pa,n:IIyca R; 

.n:) rrJioru:a,n:h KpyroBoro ceKTopa pa,n:nyca 
R c u:einpaJibHbiM yrJIOM n°; 
e) I1JIOIIJ:a,ll;b KpyroBoro cerMenTa. 

Yx:aJICume 6Ce npa6UJZb1ibte 6apuaumbt om6emo6: 
12. CBoi:J:cTBa KacaTeJihHhiX K oKpy:JKHOCTII: 

1) 0Tpe3KII KaCaTeJibHbiX, npoBe,n:eHHhiX II3 O,li;HOH TO'l:KII K OKpy:JK-

HOCTII, paBHhi; 
2) 0Tpe3KII KaCaTeJihHhiX, IlpOBe,n:eHHbiX II3 pa3HblX TO'IeK K OK

py:JKHOCTII, paBHbi; 
3) pa,n:IIyc OKPY:JKHOCTII nepnen,n:rmymipen KacaTeJihHoi:J:; 

4) pa,n:IIyc OKPY:JKHOCTII rrepnen,n:IIKymipen KacaTeJihnoi:J: B TOT.J:Ke 

Kacamur; 

5) ecJIII II3 o,n:noi:J: TOtiKII K OKPY:JKHOCTII rrpoBe,n:eHhi KacaTeJihHAA 

II CeKyiQaJI, TO KBa,n:paT 0Tpe3Ka KaCaTeJibHOH paBeH npOII3Be,n:eHHIO 

ceKyru:ei:J: II ee BHemnei:J: T.J:acTn; 

6) ecJIII II3 o,n:noi:J: TO'IKH K oKpy:JKIIOCTII rrpoBe,n:eHhi KacaTeJibHaJI 

H CeKyiQaJI, TO KBa,n:paT 0Tpe3Ka CeKyru:ei:J: paBeH I1pOH3Be,n:eiiHIO CeKy

ru:ei:J: II KaCaTeJibHOH. 

OmBembl -
HoMep 3a):(aHH51 1 2 3 4 5 6 

BapHaHT 1- B; 1-):(; 
1- )K; 

npanHJibHOro 
1,3, 4, 1, 2, 3, 2 -a; 2- e; 

2 -):(; 
OTBeTa 1,3,5 3- n; 

5,6 4,5 3- r; 3- n; 4-6; 
4-6 4-6 5-r 
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HoMep 3a)lamur 7 8 9 10 11 12 
BaprraHT 1- r; 1 - JK; rrpaBHJ!hHOfO 2- e; 

2- e; 
1- r; 1- 6; 

OTBeTa 3- 3; 1 -)l; 2- a; 2-a; 
4- JK; 2-a 

3 -)l; 
3- 6; 3- r; 

1;4,5 

5 -a; 
4- r; 

4-B 4-)l 
6-6 

5-B 

np111Mepbl 

IlpHMep 1. B pasno6e)J.peHHOM TpeyroJibHHKe c 6oKosm1 cToponoii: 

paBHOH 5 CM npoBe)J,eHa Me)J,HaHa 60KOBOH CTOpOHbi. HaH)J,HTe OCHO

Batme TpeyroJihHHKa, eCJIH Me)J,Hana pasna 4 eM. 

PeweHue. PaccMoTpHM pamro6e)J.pen

Horii:TpeyroJibHHKABCc6oKoBbiMCTOpona

MH AB = CB = 5 CMHMe)J.HaHoii: AO = 4 eM 

(pHC. 22.34). 
)J,oCTpOHM TpeyroJioHHK ABC )J.O na

PaJIJieJiorpaMMa ABDC. Tor)J,a )J,Haro
HaJih napaJIJieJiorpaMMa AD= 8 eM. ITo A 
csoii:cTBY )J.HaronaJier1 napaJIJieJiorpaM-
Ma TIOJiy<IHM: AD2 + B C2 = 2AB2 + 2A C 2 

HJIH 64+25=2·25+2AC2
, OTKy)J.a AC=.J19,5 eM. 

Omeem: .J19,5 CM. 

---+---?..D ,;7 

? 

<'""""I 
,;-? I 

0 f 
I 

I 
I 

Puc.2234 

IlpnMep 2. B pasno6e)J.penHOM TpeyroJibHHKe ocnoBanne H 6oKo
Ba5I cTopona cooTBeTcTBenno paBHhi 5 II 10 eM. Haii:)J.HTe 6ncceKTpH-
cy yrJia npH OCHOBaHHH TpevroJibHHKa. 

PeweJ-tue. PaccMoTpHM pasno6e)J.pen

HhiH TpeyroJioHHK ABC c ocnosanHeM AC 
(pHc. 22.35). CorJiacno ycJIOBHIO 3a)J,a

IJH AC=5cM, AB=BC=10cM. ITpose

)J.eM 6HcceKTpHcy AD yrJia BAC. IToJiara5I 

CD= x CM, 3armmeM BD = (1 0-x) CM. 

ITo csoii:cTBY 6HcceKTpHcor TpeyroJibHH-

AC AB 5 10 • A 
Ka noJiyiJHM: DC= DB mm :x= 

10
_x, 

10 
10-x=2X,OTKy)J.a x= 3 CM. 

B 

5 c 

Puc.2235 
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Haii,n:eM KOCimyc yrJia ACB. ITo TeopeMe KOCMHycoB noJiyqiiM: 

AB2 =AC2 +BC2 -2AC.BC·cosLC, 

HJIII 100 = 25+100-2·5·10·cosLC, oTKy,n:a cosLC = /
0 

. 

EHcceKTpHcy AD Haii,n:eM 113 TpeyronhHIIKa AD C. ITo TeopeMe K0-

2 100 10 1 295 .J295 
CMHYCOB AD =25+--2-5--·-=- OTKyrra AD=-- CM 9 3 10 9 ' ,__ 3 . 

.J295 Omeem: -
3
- eM. 

fipHMep 3. 113 BHCIIIHCH TOqKH K OKpyJKHOCTII npOBC,ll;CHbi Kaca-

n u 2 TCJihHM M ceKYII1M. p,mma KacaTeJihHOH cocTaBJI5ICT "3 BHyTpeHHero 

oTpe3Ka ceKyii1eii. Onpe,n:eJIMTe ,n:JIMHY ceKyii1eii, ecJIM ,n:mma Kaca
TCJihHOI1 paBHa 6 CM. 

B 

Peweuue. 0TMCTIIM BHe OKpyJK

HOCTM ToqKy A H npoBe,n:eM 113 ::noii 

TOqKII K OKPYJKHOCTM CCKYII1YIO AD 
n KacaTeJihHYIO AB (puc. 22.36). 

Onpe,n:cJIHM BHyTpeHHHH OTpe3oK 

ceKyii1e1i: CD= 6 · ~ = 9 eM. 
Puc. 22.36 

ITycTh BHCIIIHIIH OTpe30K ceKy

II1CH A C = x eM. IIo cBoiicTBY KacaTeJihHOH 11 ceKyru;eu 3ammreM: 

AB2 =AD·AC,IIJIH 36=(x+9)·x, x 2 +9x-36=0, x=3. 

Toma AD=3+9=12 (eM). 

Omeem: 12 CM. 

llpHMep 4. J].aHa ToqKa P , y,n:aJieHHa5I Ha 7 CM OT u;eHTpa OKPYJKHoc
TH pa,n:Hyca 11 CM. qepe3 :ny ToqKy npoBe.n.erra xop,n:a ,n:mmou 18cM. B 

KaKOM OTHOIIICHHU TO'-IKa p ,ll;CJIHT XOp,n:y? 
Pewe11ue. PaccMoTpHM oKpyiKHOCTh 

(puc. 22.37) pa,n:uyca R = AO = BO = 11 
A B eM. 0TMeTHM rra ,n:naMeTpe AB ToqKy P 

TaK, qTo OP = 7 eM, PB = 4 CM. qepe3 Toq

KY P npoBe,n:eM xop,n:y CD= 18 eM. Tor,n:a, 
ecJIH CP =x eM, TO PD=(18-x) eM. 

ITo CBOHCTBY nepeceKaiOII1HXC5I 
Puc. 2237 xop,n: HMeeM: AP · BP = CP · DP HJIH 
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18·4 = x(18-x), x 2 -18x+ 72 =0, OTKy)J,a x1 = 12, x2 = 6. IloJiy'III
JIII oTpesKII ,TJ,JIIIHOH 12 11 6cM. Tor,TJ,a CP: PD = 2: 1. 

Omeem: 2 : 1 . 

llpuMep 5. B KpyrosoH: ceKTOp, ,TJ,yra KOToporo co)J,ep.)KIIT 60°, 
BlliiCaH Kpyr. HaH)J,IITe npoueHTHOe OTHOllleHIIe IIJIOU~a,TJ,H ::nora Kpyra 
K UJIO~a)J,H CeKTOpa. 

PezueHue. B Kpyrosoli ceKTOp ABC 
(pHC. 22.38) BllHllleM Kpyr C I(eHT

pOM B TO'IKe 0: OK= R,P , BD = RceKm . . 

IlocKOJibKY np51Ma51 BC 5IBJI5IeTC5I Ka

caTeJibliOH K Kpyry, TO OK .l BK. Co

rJiaCHO ycJIOBHIO sa)J,a'IH LABC = 60°, 

Tor,TJ,a LOBK == 30°, TaK KaK I(eHTp oKpyJK

HOCTH, BIIHCaHHOH B yroJI, Jie)KHT Ha 6nc

CeKTpHce :noro yrJia. 
PaccMOTpHM f:.OBK : OB = 20K = 2R"P 

(no csoliCTBY KaTeTa, Jie)Ka~ero npoTHB 

c 

D 
Puc.2238 

yr.na 30° ). TaK KaK RceKm. = BO+ DO, TO RceKm. ·= 3l\cp .. HaH:,TJ,eM IIJIO
ll(a)J,b Kpyra II IIJIOll(a)J,b CCKTOpa: 

S - R2 . S - rcR;e~cm. 60o- rc9~P- - 3rcR;p. 
Kp.-TC "P·' ceJCm.- 360o. -6-----2-. 

CoCTaBHM OTHomenne IIJIOll(a,TJ,II .Kpyra K TIJIOII(a,TJ,n ceKTopa: 

SKp. rcR;P2 S"P· _ 2 200 % -s-- = --2-, -s---3 IIJIII 3 o. 
ce;:m. 3rcR"P· ce;:m. 

Omeem: 66~ %. 

IIpuMep 6. 0)J.IIH H3 KaTeTOB np51MoyroJibHoro TpeyroJihHIIKa pa

BeH 8 eM, a pa,TJ,nyc oKpyJKHOCTII, BnncaHHOH B TpeyroJibHIIK paneH 

3cM. HalilJ:IITe n.non~a)J,b TpeyroJibHHKa. 

PeuteHue. PaccMoTpHM np51MoyroJibHbiH TpeyroJihHIIK ABC. To'I

Ka 0 5IBJmeTc51 I(etiTpOM snncaHHOH B TpeyroJibHMK oKpy:>KnocTH 

(pH c. 22.39). TaK KaK pall:MYCbi snMcaHHOH B TpeyroJihHMK oKpy)KHoc

Til nepneH)J,IlKYJIHpHbi CTOpOHaM TpeyroJibHMKa B TO'IKaX KaCaHil{l, TO 
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B 

X 

p 8 
Puc.22.39 

c 

IIMeeM KBa,n:paT ANOP co cTOpouoli 3 eM. 

EcJIII KaTeT AC = 8 eM, a cTopona KBa,n:pa

Ta AP = 3 eM, To PC= 5 eM. 
TiycTb OTpe3oK NB = x eM. Ilo 

CBOHCTBY KacaTeJihHbiX CP = CK = 5 
eM II BN = BK = x eM. Tor,n:a no Teope-

. 2 2 2 
Me IImparopa B C = A C + AB IIJIM 

25+10x+x2 =64+9+6x+x2
, OTKy,n:a 

4x=48, x=12cM. 

Hali,n:eM KaTeT AB: 
AB=AN +BN =3+12=15 (eM). 

Hali,n:eM nJioma,n:h TpeyroJihHHKa: 
1 1 

SMBC =2·AC·AB, SMBC = 2·8·15=60(cM2). 

Omeem: 60 cM2. 

llpHMep 7 . .ll:mmhi OCHOBaHIIH paBH06e,n:peHHOH Tpanei(IIIJ OTHO

C51TC51 KaK 5 : 12, a ,l(JIHHa ee BbiCOTbi panHa 17 eM. BhPIIICJIHTe nJio

ma,n:h Kpyra, OllliCaHHOfO OKOJIO Tpanei{HII, CCJIH ll3BCCTHO, qTo cpe,n:

lUI51 JIHHH51 Tpanei(HH paBHa ee BbiCOTC. 

Puc. 22.40 

PeweHue. PaccMOTpHM panHo6e,n:peHHyro 

Tpaneu:mo ABCD (pnc. 22.40) n npone,n:eM 

,n:naronaJib Tpaneu;nH BD . Pa,n:11yc oKpy:IK

HOCTII, .OnHCaHHOH OKOJIO TpeyrOJibHHKa 
ABD, Hali,n:eM no ¢opMyJie 

R= AB·BD·AD = AB·BD·AD 
4 s 1 ' . MBD 4·-·AD· BN 

2 

R =AB·BD 
2-BN . 

3Ha51, qTo BC: AD= 5:12 li BBO,l(51 Kov¢¢Hu;neHT nponopu;no

HaJibHocnr k, noJiyqHM BC = Sk, AD= 12k. TaK I<aK ,l(JIHHa cpe,n:Heli 

JIHHHH Tpaneu;HII paBHaiBbiCOTe Tpaneu;HH, TO ~ ( Sk + 12k) = 17 , oTKy,n:a · 

k=2. Tor,n:a BC=10 eM, AD=24 eM. 

TiocKOJihKY qeTbrpexyroJibHIIK BCKN 5IBJI5ICTC51 np511\WyroJibHH-

KOM, TO NK=10cM, Toma AN=KD=~(24-10)=7(cM). CorJiacno 
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TeopeMe I1n¢aropa 3arrniiieM: 

AB=JAN2 +BN2
, AB=J172 +72 = J338(cM); 

BD=JBN2 +ND2
, BD=J172 +172 =17J2 (eM). 

Hal'i.n:eM pa.n:nyc oKpy)l{HOCTH, onHcmmo1i OKOJIO TpeyroJibHI1Ka 
ABD, a, cJie.n:osaTCJihHO, 11 OKOJIO Tparreu;rm ABCD: 

R= JITS-17J2 = 2·13 =13(cM). 
2·17 2 

CorJiacno cpopMyJie S = rcR2 nali.n:eM rrJiorua.n:h I<pyra: 
5 = 169rc CM2. 

Omeem: 169rc cM2. 

llpHMCp 8 . .[(11aronaJih pasuo6e.n:pennol"r TparreUHH .n;eJIHT ee Tyrroli 

yrOJr rrono;raM. MeHbiiiCe ocnosaune Tparreu.nu pa!lHO 2 CM, rrepHMCTp 

paseu 23 eM. I-Iail.n;HTe mrorua;J,h Tpaneu.nn. 

Pemeuue. PaccMoTpHM Tparreu.uro 

· ABCD (p11c. 22.41) 11 npose.n:eM ee 

.n:naronaJJh AC. YrJThi 1 H 3 pamibi KaK 

naKpecT JTe:>Karuue rrpn rrapaJIJICJTb

JihiX npHMhlX AD H BC c ccKyuJ,di 

AC. TaK KaK .n:naronaiTh AC HBITH

eTCH 6HCCCKTpMcoli ynra BCD, TO 

L1 = L2 . B TaKoM ciTy'lae TpeyroJTb

HHK ACD - panno6e.n:peHHbiH c 6o

KOBhiMH cToponaMn CD HAD. 

A K 2 N D 

Puc. 22.41 

IlycTh AB =CD= AD= x eM. CorJiacno yc;romno 3a.n;a'-Ili Pmp. = 23 

.eM II 23= 2+3x, OTKy.n:a x=7 eM. TaK KaK KN =2 CM, TO AK =ND= 
1 5 

= 2·(7 -2) = 
2 

(eM). PaccMoTpHM MBK: no TeopeMe Ilncparopa 

h=~49 _2s =3M 
4 2 . 

Comacno ¢oPMYJIC S =~(AD+ BC) · h nili.n:eM niioiiJ.a.n:h TparreiJ.HH: 

5=~·(7+2)· 3~ = 27~ (cM2
) . 

. 27M 2 Omeem. --
4
- eM . 
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TipnMep 9. B TpaneiJ,IHI ll)IIIHbi ocnoBaHHM paBBbi 511 10, a ll,JII1Bbi 
ll,Maronanei1 paBBhi 13 11 14. Hati/l.HTe nnoiiJ,all,b TpaneiJ,MM. 

5 

A 

' ' ' ' ' ', 14 
' ' ', 

', 
', 

' ' 
D 5 C, 

PeweHue. PaccMoTpHM Tpane
nmo AECD (p11c. 22.42). Ha npo
/l.OJI)KCHIIM CTOpOHbi AD OTJIO)KMM 
OTpesoK DC1 ,paBHbiHOTpesKy BC, 
TO ecTh DC1 = 5. l1MeeM napaJI
JienorpaMM DECC1 ( EC = DC1 , 

EC II DC1 ), sna'IMT ED= CC1 = 14. 

1 
Puc. 22.42 TaK KaK SMBC = st.CJJCJ == -;:;Shmp., 

TO smp. =SACCI. -

IlJIOIIJ,all,h TpeyroJibHMKa ACC1 nalill,eM no ¢opMyne fepoHa: 

S =.Jp(p-a)(p-b)(p-c), rll,e p=~(13+14+15) = 21. 

Ilony'IMM: S=.J21·8·7·6 =.J42 -32 -72 =4·3·7=84. 

Omeem: 84. 

TipnMep 10. B 6oJiblllCM 113 ll.BYX Konu:enTpwrecKHX KpyroB npo
Bell,ena XOpll,a /l,JIHHOH 32 CM, KOTOpa5I KacaeTC5l MCHblllCfO Kpyra. Orr
pell,CJIIUC OTHOillCHIIC /l,JIMH MCHbiiieli II 60JiblllCM OKpy)KHOCTCH, CCJIM 
IIIIIpMHa o6pa30BaBIUCfOC5l KOJihiJ,a paBHa 8 CM. 

c 
Puc.22.43 

Peweuue. PaccMOTpMM ll,Ba Kpyra c 

06IIJ,MM ll,CHTpOM B TO~IKe 0 (pHC. 22.43). 

IlycTb R - pall,Myc 6oJibiUero Kpyra, a r -
pall,nyc MCHhmero Kpyra, AE- xopll,a, Ka

caiOIIJ,a5IC5l MCHhmero Kpyra. Toma OD = r, 

OA=OB=OC=R H OC=OD+DC .noc
KOJibKY IllHptiHa o6pa30BaBIIICfOC5l KOJibiJ,a 

paBna 8 eM, TO R- r = 8 eM H 0 D = R-8 . 

TaK KaK xopll,a AE KacaeTcR MCHhmero Kpyra, TO AE .l OD, TOr
ll,a OD BbiCOTa n MC/l,Hana paBno6ell,pennoro TpeyroJibHHKa AOE n 
AD=DE=16 CM. 

PacCMOTpiiM npRMoyrOJibHbiH TpeyrOJibHHK ODE. no TC-

opeMe I1H¢aropa OE2 =0D2 +DE2 IIJIH R 2 =(R-8)
2

+162
, 

R 2 
=R

2
-16R+64+162

, 16R=64+162
, oTKyll.a R=20cM u 

r=20-8=12(cM). 
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Hal1:2]:eM OTHOIIIeHHe 2]:JIIIH MeHbilleH II 6oJihi11eH OKpy:amoCTeH: 

c1 - 2n. r - r - 12 - 3 
C

2 
- 2n · R - R - 20 - 5 . 

OmBem: 3:5. 

IIpnMep 11. Kpyr pa32]:eJieH Ha nBa cerMeHTa xopnol1:, paBHOH cTo
poae rrpaBHJlhHOro BIIHCaHHOro TpeyrOJihHHKa. HaH2):IITe OTHOWeHIIe 
ITJIOIUa2]:eH 3TIIX cerMeHTOB. 

Peweuue. PaccMoTpiiM Kpyr pannyca R 11 
rrpaBIIJihHhiH TpeyroJibHIIK ABC, BITHCaHHbiH 
B Kpyr (piiC. 22.44). TaK KaK BITHCaHHhiH B 

oKpy:amocTh yroJI ABC paBeH 60° , TO cooT

BeTCTBYIOIUHH eMy ueHTpaJihHhiH yroJI AOC 
paBeH 120°. Hal1:neM nJioruanb TpeyroJihHII-

Ka AOC: S AOC = ~ R2 sin 120° = ~R
2 

. 

Hal1:neM nJioruanh ceKTopa AOC: 
nR2 

o nR2 

sewn. = 3600 ·120 = -3-. 

B 

Puc.22.44 

Hal1:neM nJioruanh cerMeHTa, BhiqiiTa5l II3 rrJioruann ceKTopa AOC 
IIJIOII1a2J:h TpeyroJihHHKa AOC: 

nR2 .J3R2 R2 ( 4n-3.J3) 
SCe?.H.f =3----:r-- 12 

Hal1:neM rrJioruanh BToporo cerMeHTa, BhiqHTa5I H3 nJioruanii Kpyra 
IIJIOilia2J:h rrepBoro cerMeHTa: 

2 R2 
( 4n-3v'3) _ R2 

( 8n+3v'3) 
Scem.2 = nR 12 - 12 

Hal1:neM oTHorneHHe rrJioruanel1: 3TIIX cerMeHTOB: 

R2 (4n-3v'3). R2 (8n+3v'3) _4n-3v'3 
12 · 12 - 8n+3.J3 · 

OmBem: 47t- 3.J3 
8n+3.J3 · 

3a.Qat.tlll .Qnfl caMOCTOfiTenbHoro peweHIIIfl 

1. OcHoBaHHe paBHo6enpeHHOro TpeyroJihHHKa paBHO 30, a 2J:JIHHa 
6oKOBOH cTopoHhi 25. HaH2J:HTe BhiCOTY TpeyroJibHHKa, npoBeneHHYIO 
K 60KOBOH CTOpOHe. 
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2. B pasHo6e!(pcHHOM TpeyroJII>HHKe 6oKoBarr cTopoHa pasHa 

10 CM. Pa;:UIYChl BIIMCaHIIOJ;'I 11 Oll!ICaHHOH 0Kpy:>KHOCTCI1: COOTBCTC-

8 25 H 0> 

TBCHHO pamihl 3 H 3 CM. aH,ll.JITC OCHOBaHHC TpeyroJihHHKa. 

3. )J,aH TpeyroJILHHK CO CTOpOHaMH 5, 7 H 9 CM. TipOBCl(CHa OK

py:>KHOCTh, KaCaiOW:a5IC5I o6enX MCHblliHX CTOpOH II HMCIOW:a5I ll,CHTp 

Ha 6oJihlJJCH CTOpOHC TpeyroJibHHKa. Ha}J;'(HTC OTpe3KH, Ha KOTOpbiC 

u,ctnp oKpy:>KnocTH !(CJIMT 6onhmyro cTopony TpeyronhHIIKa. 

4. KaTeTGI rrpHMoyro.JibHoro TpeyroJrLHIIKa paBHhi 8 n 15 eM. Haii

l(IITe m·pe3KII, Ha KOTOpbiC TOtiKa KaCaiUUI BIIIICaHI-IOT.f OKpy:iKHOCTH 

!(CJJHT rHIIOTcHy3y. 

5. Haill(HTe n.nmn:a,'l,h paBHo6el(pemroro TpeyroJihHHKa, ecJIJA oc

HOBamie ero parmo 3, a l(JIHHa BhiCOThl, npOBCl(CIHIOH K OCIIOBaHHIO, 

paBHa l(JIIIHC 0Tpc3Ka, COCl(liH5IIOIIJ,Cf0 cepc!(IIHbJ OCHOBaHH5I II 60KO

BOH CTOpOHbi. 

6. B TpeyroJihHIIKc l(JIIIHbl cTopoH OTHOC5ITC5I KaK 4 : 3 : 2. B nero 

BnHcan nonyKpyr c l(IIaMeTpoM, Jie:>Kan~HM Ha 6oJihiiiei1 cTopoHe. Hai1-

l(IITe OTHOIIICHJIC II.HOIIJ,al(II Kpyra K IIJIOIJJ,al(H TpeyrOJibHHKa. 

7. Onpel(emne ocTphre ynrhi nprrMoyroJibHoro TpeyroJibHHKa, 

CCJIII MCl(IIaHa, rrpOBCJJ,CIIHa5I K ero rHIIOTCHy3e, l(CJIIIT Hp5II\IOH yro.JI B 

OTHOUICIUI!l 4 : 5. 
8. B TpeyroJihHIIKC c ocHOBaHneM 25 eM rrposel(eH OTpe3oK, rra

paii.7JC}JhiihiH OCHOBaHHIO. l-Ia:i1l(HTC l(JIIIHY TIOJIOBHHhl ::noro OTpC3Ka, 

CCJII·I IIJIOII~al(b IIOJIY'iCHHOM TpaiiCIJ,HH COCTaBJI5ICT 0,75 IIJJOW:al(II Tpe

yroJJ bHIIKa. 

9. )J,JIIIHa OCHOBaHII5I paBH06e!(peHHOrO TpeyrOJihHIIKa paBHa 10, 
a l(JII-IHa Me,ZJ,IIaHbi, IIpOBC!(CHHOH K 6oKOBo}\ CTOpOHe, paBHa 3.Jf0. 
Hai1l(HTe !(JIIIHY 6oKoBoJ:i cTOpOHhi TpeyroJihHHKa. 

10. 5ucceKTpuca AD pasHo6el(peunoro TpeyroJihHHKa ABC co

cTaBJI5IeT c ocaonaniieM AC yroJI, KOTanrenc KOToporo pasea 2. Hal'I

l(HTe ciinyc yr Jia ABC. 
11. )J,JIHHhi CTOpOH np5IMOyrOJibHOfO TpcyrOJibHHKa o6pa3yiOT 

apH¢1\WTIIqecKyiD nporpeccmo c pa3HOCThiD 1 eM. Hai1l(nTe cyMMY 

~JIHH KaTeTOB TpeyrOJlhHHKa. 

12. B TpeyrOJibHIIKC !(JIIIHbl !(BYX CTOpOH COCTaBJI5HOT 3 11 6 CM. 

HaJ:il(nTe nepHMeTp TpeyroJihHIIKa, ecJIII cyMMa BhiCOT, rrpoBel(enur,rx 

K 3THM CTOpQHaM, B l(Ba pa3a 60JibiUe TpCTbeH BhiCOTbl. 

13. B np5IMoyro.JihHhiH TpeyroJihHHK c yrJIOM 30° BIIIICaH poM6 

CO CTOpOHOf:i 6 CM, npWICM yroJI 60° y HHX o6w:ni1, a BCC BCpilliiHhi 

poM6a Jie:!KaT aa CTopoHax TpeyroJihHIIKa. Hai1l(HTe rroJiynepHMcTp 

TpeyrOJlbHIIKa. 
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14. BnrcoTa, rrpoBe.n:ennM K ocnoBamno paBno6e.n:permoro Tpey
roJibHIIKa, paBHa J3 II n,UBOe 60Jibiiie CBOeH rrpoeKIJ;IIII Ha 6oKOBYIO 
cTopony. Hali.n:rne nJioma.n:h TpeyroJihHHKa. 

15. B np51MoyroJihHOM TpeyroJibiUIKe .UJIIIHhi Me.n:IIaH KaTeTOB paB
Hhr 6 II 8 eM. Hau.n:rne .UJIIIHY riirroTeHy3ni TpeyroJihHIIKa. 

16. B rrpaBIIJibHbiH TpeyroJibHIIK BIIIICclH KBa,UpaT, CTOpOHa KOTO
poro paBHa 2J3-3 . I-Iai1.n:rne cTOpony TpeyroJibHIIKa. 

17. BoKOBa51 cTopona paBno6e.n:pennoro TpeyroJibHIIKa paBna 
10 eM, ocnoBamre paBHO 12 CM. K oKpy)KHOCTII, Brrncammli B Tpey
roJibHHK, rrpOBe,UeHhl KaCaTeJibHbiC, rrapaJIJieJibHbiC BbiCOTe TpeyrOJib

HIIKa II OTCeKaiO!l{IIe OT ,UaHHOro TpeyrOJibHHKa ,Una rrp51MOyroJihHbiX 
TpeyroJihHIIKa. Hali.n:rne cyMMY rrepiiMCTpon 3THX TpeyroJihHIIKon. 

18. Owm H3 KaTeTon np51MoyroJihHoro TpeyroJihHHKa paBeH 15 eM, 

a npoeKIJ;H51 .n:pyroro KaTeTa na nmOTeHy3y panna 16 eM. Hai1.n:wre 
IIJIOIIJ;a,Ub Kpyra, BIIHCaHHOrO n TpeyrOJibHHK. 

19. llp51MM, rrapaJIJieJibHa51 OCHOBaHHIO, ,UeJIIIT ITJIOIIJ;a,Ub Tpey
rOJibHHKa IIOIIOJiaM. LJ:mma 0Tpe3Ka 3TOH IIp51MOH, 3aKJIIO'leHHOrO 

Me%.n:y CTopoHaMH TpeyroJibHHKa, paBHa 18.J2 CM. Ha:H:.n:nTe .n:mmy 

OCHOBaHH51 TpeyrOJibHHKa. 
20. Lfepe3 BepUIIIHbl rrpOII3BOJibHOro 'ICTbipexyrOJibHHKa npoBe

,UCHbl rrp51Mhre, rrapaJIJieJihHhre ero .n:naroHaJI5JM. Hai1.n:HTe OTHoiiieniie 
IIJIOII~a,UH ~IeTblpexyrO.T!hHIIKa, o6pa30BaHHOrO 3THMH IIp51MblMII, K 
ITJIOil{a,UII .n:annoro 'leThipexyroJibHIIKa. 

21. PoM6, y KOToporo cTopona panna MeHhiiieJ:i.n:narona.nn, paBno
neJIIIK Kpyry pa.n:uyca J3ii . Orrpe.n:emi:Te CTopony poM6a. 

22. Cepe.n:nHhi .n:nyx cMe)KHbrx cTopou KBa.n:paTa coe.n:nneHbi Me)K

.n:y co6o:i1: II c rrpoTHBOITOJIO)KHOH Bepnmnoi1 KBa.n:paTa. Pa.n:IIyc Kpyra, 

BIIIICaHIIOro B o6pa3oBaBIIIHHC51 Tpeyr07lbHHK, paBeH 2.J5 -.J2 CM. 
Hai1.n:IITe rrJIOIIIa.n:h KBa.n:paTa. 

23. ilJIOil{a,Ub rrp5IMOyrOJibHIIKa paBHa 9 CM2, a neJIH'IHHa O.LJ:HOrO H3 

yrJIOB, o6pa3oBannoro .n:IIaronaJI5JMH, paBna 60° . Ha:H:.n:nTe OTHOIIIe

HHe 60Jibiiiei1 II MeHbiiiei:J CTOpOHbi rrp5IMOyrOJibHHKa. 

24. B KBa.n:paTe, CTopona KOToporo pana 2, cepe.n:IIHhi .n:Byx cMe%

HhiX CTOpOH COe.LJ:IIHCHbl Me%.LJ:Y Co6o:i1: II C rrpOTHBOIIOJIO)KHOH Bepiiiii

HOH Kna,tipaTa. Ha:H:.n:rne ITJIOil{a.LJ:b BHyTpennero TpeyroJibHIIKa. 

25. KBa.n:paT, rrJimrra.n:h KOToporo paBHa 2, cpe3aH no yrJiaM TaK, 'ITO 

o6pa3oBaJic51 rrpaBIIJibHhiii BOChMHyroJibHHK. Onpe.n:e;rmTe rrJIOIIIa.n:n 
3TOrO BOCbMHyrOJibHHKa. 

26. Orrpe.n:eJIHTe cTopony poM6a, 3Ha51, 'ITO rrJIOIIIa.n:h ero panna 6, a 

,UJIIIHhi .n:naroHaneH OTHOC5JTC51 KaK 2 : 3. 
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27. B poM6, KoropbiH aeJinrcR csoew anaroHaJibiO na aBa npaBHJib
HbiX rpeyroJibHHKa, BTIHCaHa oKpy)KHOCTb. Hai1mne paa11yc oKpy)K-

nocrn, ecmi cropona poM6a paBHa ~ . 

28. llJiom:aah poM6a paBHa 150 cM2, a oana 113 ero auaronaJiew paB
na 15 eM. Hawanre Bbicory pmvr6a. 

29. Ha croponax poM6a KaK na a11aMerpax noCTpoeHhi noJiyoK
PY)KHOCTI1, o6paru:ennhre snyrpb poM6a. Onpeaemne nJiom:aah noJry
qennoi1 p03CTKI1, CCJIH )lHarm-IaJIH poM6a paBUbl 6 l1 8. 

30. B napaJIJieJiorpaMMe ABCD ,11,11arouaJib BD nepnenariKyJIRpna 

cropoue AB. ,llJIHUhi cropou AB 11 AD coorBercrseuno paBHbi .Ji3 n 
7. Hawa11re a11arona.nH napa.nJieJiorpaMMa. 

31. B napa.nJieJiorpaMMe co croponaMn 12 n 4 eM nposeaenbi ana
ronami. Hawa11re pa3nocrb MC)!{i'J:Y nepHMerpaMn aByx CMC)!{HbiX rpe
yroJibHilKOB. 

32. B napaJIJieJiorpaMJ\ie ABCD Bbicora, npoBcaennaR 113 sepum
Hbi B rynoro yrJia K cropone AD, aeJII1T ee B ornoiiieHHH 5 : 3, cquraR 
or nepiii11Hhi D. Hawa11re ornoiiienwe AD K AB, ecJIH orpe3oK AC Bas a 
pa3a ammnee orpe3Ka BD. 

33. BeJIHqwna oauoro 113 yrJioB napa.nJieJiorpaMMa paBna 120°, a 
MCHbmaH awaronaJib pasua 2.J3f eM. Bbicora n<lpa.TIJICJiorpaMMa pan
na SJ3 eM. HawaiiTe 6oJibiiiYIO awaronaJib napa.n;reJiorpaMMa. 

34. B poM6 c yrJioM 150° sn11can Kpyr, a B Kpyr- Ksaapar. Hawal1-
re OTIIOIIICHHC TIJIOII!a,[(H poM6a K TIJIOII!a,[(H KBaapara. 

35. B KBaapar murcau apyrow Ksaapar, sepmHHbi Koroporo JIC)Kar 
Ha cepeawnax cropon nepBoro, a B sror KBaapar Bimcan Kpyr. KaKyio 
qacrb nJiom:aal1 aannoro KBaapara cocraBJiaer nJioru:aah Kpyra? 

36. B Ksaapare ABCD roqKa E- cepea11na croponhi BC, a roqKa 
F- cepeanna cropouhr CD. Hawanre ranrenc yrJia EAF. 

37. Pa3nocrh MC)!{i'J:Y TIJIOII(a,[(hiO Kpyra n TIJIOII!MhiO snncatmoro 
B nero Ksaapara pasna 2J3(n-2). Hawanre nepnMerp npaBHJihnoro 
IIICCTHyrOJibnHKa, BTIHCaHIIOfO B 9TOT Kpyr. 

38. BhJqi1CJII1Te mwru:anh rpaneu11n ABCD (AD II BC), ecJII1 ,[(JIHnhi 
ee ocnosanHw ornocHrca KaK 5 : 3 H nJioru:aah rpeyroJihHHKa ADM 
pasna 50 cM2, rae M- TO'!Ka rrepeceqenna npaMhiX AB n CD. 

39. llpaMhie, coaep)Kaii!I1C 6oKOBhre croponhi pasno6eapennm':i: 
rpaneu1111, nepeceKarorcH noa npaMbiM yrJIOM. HawaHre noJiynep11-
Merp rpanCU1111, CCJIH ee II.1IOIIJ:a,[(h paBna 12 CM2, a ,[(JIHna BbiCOThi 
panna 2 eM. 
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40. 0l(HH H3 yrJIOB rpaiTCUIIH paBCH 30°, a ITp5IMbiC, CO):(CpiKalli,HC 

6oKOBhie cropaHhi rpaneru·m, nepneH):(HKy;mpHhL Hai:Jl(nre l(JIHHY 
MCHblliCH 6oKOBOH CTOpOHbl rpanCU.HH, CCJIH ,'l,JIHHbl OCHOBaHHH paB
Hbi 8 CM H 12 CM. 

41. Pa3HOCTb l(JIHH ocHonaHHH panHo6el(peHHOH rpaneu.rm panHa 
14 CM, a cyMMa l(JlHH ee OCHOBaHHH paBHa 28 CM. BbrqHCJIHTC HJIOII(al(b 

rparrCU.HH npH ycJIOBIIH, 'ITO B 3TY rparrei~IIIO MOJKHO BllHCaTb OKpyJK
IIOCTb. 

42. 0KaJio Kpyra onncaHa panHo6eApCHHa5I rpaneiJ.H5I c oCTpbiM 
yrJIOM 60°. ,ll,JIYina cpel(Hei1 JIHHHH rpaneu.uu panna 4 eM. Hai:fl(nre 

,LJ.HaMerp Kpyra. 
43. B rpanerum L!HaroHaJIH paBHbi 4 n 7, a orpe3aK, coel!HH5IIOII(HH 

cepCL!HHbi OCHOBaHUH, panen 5. HaHL!HTC cyMMY l(JIUH OCHOBaHYIH 

rpaneu.nn. 
44. 0CHOB3Hl15I rpallCIJ.HII paBHbi 4 H 3, yrJibi npn 60JlblliCM OCHO

BaHHH paBHbl 30° 11 60° . 1-la~il!IITC llJlOII(al!b rpaHCIJ.IIU. 
45. BbrqHcnnre nnorual(h rpaneu.nii, napanJieJibHbie croponhr Ko

ropoi1 COOTBCTCTBCHHO paBHbl 16 II 44 CM, a HenapaJIJICJlhHbiC - 17 11 

25 CM. 
46. B pamro6el!peHHOH rpaneu.nn L!JIIIHa cpel!HCH JIUHHH panna 

10, a L!HaroHa.m1 B3aHMHO nepneHL!HKYJI5IpnbL HaHL!HTe nnorn:al!h 
rpaiiCIJ.HH. 

4 7. Ilnomal!b panHo6el!penHoi1 rpaneu.nn, onncannoi1 OKano Kpy
ra, panHa 2. Onpel!CJIHTe L!HaMerp Kpyra, ecJI:u: yroJI npn ocHonanH:u: 
rpaneu.rm panen 150°. 

48. B panHo6el!pennoi1 rpaneu.nn cyMMa l(JIHH ocHonanH:i1 panHa 
64 eM. ,ll,naronanH rpaneu.nH B3aHMHO rrepneH):(HKYJI5IpHbi. Hai1L!HTe 
ee nnomal!h. 

49. Tpaneu.n5I pa36nra L!HaroHaJI5IMII Ha qerbrpe rpeyraJibHHKa. 
Hail:L!HTe orliorneHne IIJIOII(al!eil: rpeyraJibHHKOB, npnJieraiOrn:nx K 6o
KOBbiM croponaM rpaneu.nn. 

50. 0Kpy1KHOCTb pal!Hyca 7,5 CM BllHCana B paBH06el!pCHHYIO rpa
llCU.HIO c 6oKonoi1 cropoHoil:, panHoi1 17 eM. Haill(nre pa3HOCTh L!JIHH 
OCHOBaHHH rpaneiU1ll. 

51. HaHL!HTe Bbicory paBHo6el!pCHHoi1 rpaneu.nn c ocnonaHH5IMH 
9 n 21 eM, ec;m l(JIHHa oKpyJKHocrn, onncaHHOH OKano 3TOH rpane
IJ.HH, paBHa 21, 251t CM. 

52. Ha croponax panHocropoHnero rpeyraJihHHKa nne ero nocr
poenhr KB3L!parhr. I1x neplliHHhi, neJKaiiJ.He BHe rpeyroJibiiHKa, nocJie
L!OBareJibHO coeL!HHCHhL Orrpel!eJIHre nnomaAh rronyqeHHoro IllecrH
yroJihHHKa, ecnH cropona L!aHHaro rpeyraJibHHKa panHa ~ . 
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53. BHyTpH Kpyra B35lTa TO'.!Ka K na paccT05lHHI1 13 eM OT u:enTpa. 

l.Jepe3 3TY TO'IKY rrpoBell,ena xop11,a. To'-IKa K Jl,eJII1T xop11,y na OTpe3KI1, 

ll,JI11Hbi KOTOpbiX paBHbi 14 11 4 eM. Hall:11,11Te 11,11aMeTp Kpyra. 

54. B paBHOcToponHIIH TpeyroJTbHMK BrrHcana OKpy)KHOCTb pa11,11y

ca .J3. 3Toi1 oKpy)KHOCTI1H cTopou TpeyrOJibHIIKa KacaiOTC5l TPII Ma

Jibie oKpy)KHOCTI1. Ha:i:J.Jl,HTe paAHYCbi 3TI1X oKpy)KHOCTeil. 

55. Ka)Kil,M H3 Tpex paBHbiX oKpy)KHOCTell: paJJ;nyca .J3 KacaeTc5l 

JJ:Byx JJ:pyr11x. HailJJ;HTe IIJIOil\a,ll,h TpeyroJibHI1Ka, o6pa3oBannoro o6-

Il\HMH BHeiiiHHI\m KacaTeJTbHhiMI1 K ~::JHIM oKpy)KHOCT5lM. 

56. B npaBHJlbHbij:i TpeyroJibHHK BIII1CaHa OKpy:>ICHOCTb H OKOJIO 

nero on11cana OKpy)!mOcTb. HailJJ;HTe rrJIOil\a,ll,h o6pa3oBaBIIIeroc5l 

KOJibll,a, eCJIH CTOpOHa TpeyroJibHHKa paBHa 2. 
57. B oKpy)KHOCTh, Jl,JIIIHa KOTopoil pamia 2.J3rr , BIII1can npaBHJib

HhiH TpeyrOJibHHK. Ha ero BbiCOTe KaK Ha CTOpOHe IIOCTpOeH .n:pyroil 

npaBHJihHbiii TpeyroJibHHK, B KOTOpblM mmcana HOBa5l oKpy)KHOCTb. 

Ha:il,[(HTe JJ;JIIIHY 3TO:i1 oKpy)KHOCTH. 

58. B oKpy)KHOCTH npoBeJJ;eHhlJJ;Be xopll,bi AB = 2 11 AC = 3. ,/lJin

na JJ:yrn AB B JJ;Ba pa3a Menbme JJ;JIHHbi !J.YfH AC. Hm~iw1Te paJJ;nyc oK

PY)KHOCTH. 

59. 06mM xopJJ;a ABYX rrepeceKaromuxc5l oKpy)KHOcTeil BHJJ;na H3 

IIX u:enTpOB noJJ; yrJiaMn 90° II 60° . HailJJ;HTe AJIHHbi or<py)KnocTeil, 

eCJIH KBaJJ;paT paCCT05lHH5l Me)KJJ;y HX IJ,eHTpaMH paBeH 2.J3 +4. 
60. B cerMeHT, 11,yra KoToporo 60°, Bnncan KBaJJ;par. Bbi'IHCJIHTe 

IIJIOIIJ,aJJ;b KBaJJ;paTa, ecJIH IIJIOil\aJJ:b Kpyra paBna ( 29 + 4.J51) 1t. 

61. ,/lBe OKPY)KHOCTH paJJ;uycoB 6 eM n 3 eM KacaiOTC5l BHeiiiHHM 

o6pa30M. Hall:JJ;nTe paccTo5lHH5l oT TO'IKM KacannJI oKpy)KHOCTeil JJ:O 

nx o6mnx KacaTeJibHhiX. 

62. B ceKTop AOB c paJJ;nycoM .J2 + 1 n yrJIOM 90° Brrncana oK

PY)KHOCTb, KacaiOil\MC5l orpe3KOB OA, OB n JJ;yrn AB. HailJJ;HTe paJJ;n

yc oKpy)KHOCTM. 

63. B rrepeceqemre paBHbiX KpyroB Brrncan poM6. HailJJ;nTe rrno

maJJ:b poM6a, ecJin paJJ;nyc Ka)K,ri;OH M3 oKpy)KHOCTeil paBeH 7,5 eM, a 

KBall,paT CTOpOHbi poM6a paBeH 45 CM2. 

64. B ocTpbi}I yroJI, paBHhiH 60° , BrrncaHbi JJ;Be or<py)KHOCTII, M3-

BHe KacaiomiiecJI JJ;pyr 11,pyra. PaJJ;IIyc 6oJibme:i1 OKpy)KHOCTII paBeH 3. 
HailJJ;HTe paJJ;nyc MeHhiiieil oKpy)KHOCTH. 

65. Tpii OKpy)KHOCTH pa3HbiX paAIIycoB rrorrapno KacaroTC5l JJ;pyr 

,a:pyra. 0Tpe3KM, coeJJ;IIH5liOlliiie IIX u:enTpbr, o6pa3yioT np5IMoyroJib

HhiH rpeyroJihHHK. Hailll,HTe paAIIyc 6oJihiiieil oKpy)KHOCTII, ecJin pa

AHYCbi MeHhiiie}r 'n cpeJJ;neil oKpy)KHOCTell: paBHhi 2 11 4 eM. 
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66. Kpyr, pa.n:Hyc KOToporo paBeH ..J2, pa3JJ:eJieH Ha JJ:Ba cerMeHTa 
xop.n:oi1, paBHOI~I cropoHe mmcanHoro KBa.n:para. Onpe.n:eJIIITe nJio
~aJJ:b MCHbillCfO H3 3TIIX CCfMCHTOB. 

67. Onpe.n:eJIHTe nJio~aJJ:h Kpyrosoro KOJib:Qa, 3aKmo~IeHHoro MC)K
JJ:Y JJ:BYMH KOJiJJ,ei-ITpwiecKIIMII oKpy)KHOCTHMH, JJ:JIIIHbi KoropbiX paB
Hhi 3n H 2n . 

68. B npaBHJihHbiH illeCTIIyroJibHMK, cropoHa Koroporo pamra 2, 
BnncaHa OKPY)KHOCTb, II OKOJIO nero )Ke oniicaHa oKpy)KHOCTb. On
pe,n:eJIIITe l1JIOI:QaJJ:h KpyroBOfO KOJib:Qa, 3aKJIIOqCJ-IHOfO MC)KJJ:Y 3TIIMII 
OKpy)KHOCT.HMH. 

69. Kpyr pa,n:nyca 3 pa3,n:eJieii JJ:BYMH KOH:QCHTpHqecKIIMII c HIIM 

OKPY)KHOCTJIMII na rpn paBHOBe.71HKHe qmrypb!. Hai:'I,ll,rne pa,n:nychi 
3THX OKpy)KHOCTCH. 

70. Cropona KBa,n:para, BniicanHoro B OKPY)KHOCTb, orceKaer cerMeHT, 
nJio~a,n:h Koroporo pasna (2n-4) cM2. Hai1,n:nre cropony I<Ba,n:para. 

3J3 0m6embl: 1. 24. 2. 16 CM. 3. 3,75 H 5,25 CM. 4. 5 II 12 CM. 5. 4 . 
6. 

3TC1JS. 7. 40° II 50°. 8. 6,25 CM. 9. 4Jf0. 10. 0,96. 11. 7 CM. 

12.13cM.13. 13,5+4,5J3cM.14. 3J3.15. 4-J5cM.16.1.17. 24cM. 

18. 25rc Cl\12. 19. 36 CM. 20. 2. 21. TC~. 22. 144 CM2. 23. J3. 24. 1,5. 

25. 4(../2-1).26. J6,5.27.2.28.12cM.29.12,5n-24.30.6II 2.J22. 

31. 8 CM. 32. 2. 33. 2.J9I CM. 34. 4. 35. ~. 36. 0,75. 37. 6~. 
8 

38. 32 CM2. 39. 6+2../2 CM. 40. 2 CM. 41. 98J3 CM2. 42. 2J3 CM. 

43 . .J3{j. 44. 
7f. 45. 450 CM2. 46. 100. 47. 1. 48. 1024 CM2. 

49.1.50.16 CM.51.8 CM.52. 3(i+J3) .53.30cM.54. J3 .55. 6(2J3+3). 
4 3 

56. rc. 57. 1,5rc. 58 • .J7 . 59. 4rc II 2-Jin. 60. 1. 61. 0 II 4c M. 62. 1. 

63. 36 CM2. 64. 1. 65. 6 CM. 66. ~-1. 67. 5;. 68. 1t. 69. J3 II J6. 
70.4 CM. 
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KoHTponbHbllll TeeT 

1 

2 

3 

4 

3a~aHHH 

Ecmr OKOJIO npaBHJihnoro IIIeCTH

yroJibHHKa CO CTOpOHOM 2 OTIHCaTb 

OKpy:>KHOCTb H B 3TOT :>Ke IIIeCTH

yrOJibHHK BTIHCaTb OKpJ:>KHOCTb, TO 

TIJIOIIIa,D,b o6pa3oBaBIIIerocH KOJibl~a 
6y~eT paBna 

BapnaHTbiOTBCTOB 

1) 7t2; 
2) 0,27t2

; 

3) 37t; 
4) 21t; 
5) 1t. 

1) 48; 
B TpeyroJihHHKe ABC npoBe,D,e- 2) 24. 
na BhiCOTa BD. EcJIH BD=4, 3) 18: 
BC=4.J5, a AB=4Ji, TO nJio- 4) 96; 

IIIa,D,h TpeyroJihHHKa paBna 5) 7 4. 

EcJIH O,li,HH H3 BHJTpennnx yrJIOB 

TpeyroJihHHKa paBen 56°, a Bne

IIIHHH yroJI npn BTopoif Bepiiinne 

paBeH 94 ° , TO BHeiiiHHM yroJI 3TOfO 

TpeyroJibHHKa npn TpeTbeM Bep

IIIHHe paBeH 

I1pHMaH, napaJIJieJibHaH CTopone 

npaBHJibHOfO TpeyrOJibHHKa, ,l(eJIHT 

BbiCOTJ, npoBe,l(eHHJIO K 3TOH CTO

pone, B OTHOIIIeHHH 1: 3 , C'IHTaH OT 

BepiiiHHbL EcJIH TIOJIOBHHa ,D,JIHHbi 

0Tpe3Ka 3TOH np5IMOM, 3aKJII0'1eH

HOrO Me:>K~Y ~pyrHMH CTOpOHaMH 

TpeyrOJibHHKa, paBHa 1, 125, TO pa

,li,HJC oKpy:>KnocTn, onncannoii: oKo

Jio TpeyrOJibHHKa, paBeH 

1) 150°; 
2) 30°; 
3) 124°; 
4) 142°; 
5) 38°. 

1) J3; 

2) 3J6. 
2 ' 

3) 3J3; 
4) 1; 
5) 3. 

0KpJ:>KHOCTb ,D,HaMeTpa 5 BTIHCaHa 1) 6,5; 
B poM6 ABCD H KacaeTc5I cToponhr 2) 2,25; 

5 AD B TOtiKe N. EcJIH nJioma~h poM- 3) 2,5; 
6a paBna 65, TO ,li,JIHHa OTpe3Ka AN 4) 0,5; 
paBna 5) 5,5. 
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3aJJ,aHHH BapHaHTbi OTBeToB 

6 

7 

8 

Ha cTopoHe AC TpeyroJihHH
Ka ABC B35ITa TO'-lKa D TaK, '-ITO 
AD= 6, DC= 8 . EcJIH BhiCOTa Tpe
yroJihHHKa, npoBeJJ,enna5I H3 Bep
IIIHHhi A, paBna 7, TO JJ,JIHHa nep
nen,n:HKYJI5Ipa DH, npoBe,n:ennoro 
na CTopony B C, paBna 

B rrp5IMoyroJihHOH TpaneQHH 
JJ,HaronaJIH B3aHMHO nepnen,n:H
KYJI5IpHhi. EoJihiiiM ,n:HaronaJih 
COCTaBJI5IeT C MeHbiiieH 6oKOBOH 
cToponoH yroJI 60° . EcJIH ,n:JIH
na MeHhiiieH JJ,HaronaJIH pamra 10, 
TO CYMMa JJ,JIHH OCHOBaHHH Tpane
QHH paBHa 

EcJIH ,n:Be CToponhr TpeyroJihHHKa 
paBHhi 7 H 5, a Me,n:Hana, npoBeJJ,en
HM K TpeTbeH CTOpOHe, paBHa 3, 
TO TIJIOIUaJJ,h TpeyrOJihHHKa paBHa 

1) 7; 
2) 4; 
3) 3; 
4) 1,2; 
5) 2. 

1) 25; 
2) 5--/3; 
3) 5; 
4) 10; 
5) 20. 

1) 12'-'"3 ; 
3) 6../6; 
5) 3,75--/3. 

Tipo,n:OJI)KeHHe o6rueH xopJJ,hi AB 
u 1) 14; 

JJ.Byx oKpy)KHOCTeH nepeceKaeT Hx 2) 7. 

9 o6ruyro KacaTeJihnyro MN B TO'-lKe 3) 10; 
K. EcJIH KA = 8, a paccT05IHHe MN 

4
) 

16
. 

Me)K,n:y TO'IKaMH KaCaHH5I paBHO 24, 5) 21 : 
TO ,n:JIHHa oTpe3Ka AB paBna 

EcJIH B paBno6oKOH TpaneQiiH 
MeHhiiiee OCHOBaHHe paBHO 6oK0-

10 BOH CTopone H paBno 4, a TIJIOIUaJJ:h 
TpaneQHH 8+4~, TO OCTphiH yroJI 
TpaneQHH paBen 

EHcceKTpHca yrJia A napaJIJieJior
paMMa AB CD nepeceKaeT CTopo-

11 ny BC B ToqKe K TaK, 'ITO BK =4. 
EcJIH nJiorua,n:h napaJIJieJiorpaMMa 
panna 12, a neJiwmna yrJiaA paBna 
30° , TO JJ,JIHna oTpe3Ka CK panna 

1) 30°; 
2) 38°; 
3) 15°; 
4) 45°; 
5) 70°. 

1) 21; 
2) 2; 
3) 6; 
4) 8; 
5) 1,5. 

2) 3../6; 

4) 7,5--/3; 
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N!! 3a;r~;aHH» BapHaHThlOTBeToB 

0KOJIO OKPY%HOCTH pa;r~;nyca R 
orrncau rrapanJieJiorpaMM. EcJIII 1) 4R3. 2)16R3 . 
nJiomaAh qeThrpexyroJihHHKa c Bep- s ' s ' 

12 lliiiHaMH B TOqKaX KaCaHlU! OKpy%- 3) 8RS; 4) RS2; 
uocTH H rrapanJieJiorpaMMa paBna R2 
S, TO rrepiiMeTp rrapaJIJieJiorpaMMa 5) 2s· 
paBeu 

0Kpy%HOCTb c IJ,eHTpOM B Toq-

r<e 0 I1pOXO;ri;IIT qepe3 nepnmuy 1) 130°; 
A TpeyroJihHIIKa ABC, KaeaeTeR 2) 25°; 

13 rrpRMOH BC B ToqKe B H rrepeee- 3) 10°; 
KaeT cTopouy AC B ToqKe D. EeJIH 4) 40°; 
LAOB=110°, LABD=120°, 5) 95°. 
TO yroJI C paBeH 

)lne eTOpOHhl OeTpoyrOJibHO-
fO TpeyrOJihHIIKa paBUbl 20 eM H 1) 16 eM; 
23,2 eM. EeJIII pa;r~;nye Brrncauuoi1: 2) 13 eM; 

14 B TpeyroJihUHK oKpy%nocnt paBeH 3) 9,5 eM; 
6,4 CM, TO paAHYC omiCaHHOH OKO- 4) 14 eM; 
JIO ;nora TpeyroJibHUKa OKpy%HOe- 5) 14,5 CM. 
THpaBeH 

HoMep 3aJJ;aHIIJI 1 2 3 4 5 6 7 

HoMep npaBIIJibHOro 
5 2 4 3 4 2 5 

OTBeTa 

HoMep 3aJJ;amur 8 9 10 11 12 13 14 

HoMep npaBIIJibHoro 
3 3 1 2 2 4 5 

OTBeTa 
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