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npeAHCAOBHe 

Ha HaqaJihHOM 3Tane H3y'1eHlUI reoMeTpHH ocHoBHyro TPY~HOCTh ~JUI 
yqa:r.u;Hxc.H npe~cTaBJI.HeT BhinOJIHeHHe qepTema. KpoMe Toro, Ha ero BhinoJI­

HeHHe pacxo~yeTC.H MHOrO BpeMeHH. 

ITpe~JiaraeMoe BHHMaHHIO '1HTaTeJI.H noco6He cTaBHT u,eJihiO ycTpaHHTh 

3TOT npo6eJI C nOMOI.I.J;biO rOTOBbiX qepTemeif. 

Ha ypoKax reoMeTpHH oqeHh q:acTo Kam~oe BhiCKa3hiBaHHe H OTBeT Ha 

BOnpoc ~OJIJKHbl, KaK npaBHJIO, COnpOBOJK~aTbC.H ~eMOHCTpau,HeH '1epTe­

ma, npH'tJ:eM qepTeJK H ~aHHhle H3 yCJIOBH.H 3a~a'1H ~OJIJKHbl HaXO~HTbC.H 

nepe~ rJiaaaMH yq:a:r.u;Hxc.H B npou,ecce pemeHHSI a~a'1H. Kor~a yqam;HecSI 

HarJISI~Ho BH~.HT ycJIOBHe, TO Jierqe pemaroT 3MaqH. ITo 3TOH npHtiHHe yrrpam­

HeHH.H Ha rOTOBbiX qepTemax OKa3biBaiOT HeOII,eHHMyro nOMOID;b B yCBOeHHH H 

3aKpenJieHHH HOBbiX nOHSITHH H TeopeM, ~aiOT B03MOJKHOCTb B Te'tJ:eHHe MHHH­

MYMa BpeMeHH ycBOHTh H noBTOpHTh aHa'tJ:HTeJihHO 6oJihmHH o6'heM MaTepHaJia, 

TeM CaMbiM Hapam;HBaTb TeMn paOOThl Ha ypOKax. 

KpoMe Toro, 3TH ynpamHeHH.H cnoco6cTBYIOT aKTHBHaau,HH MhiCJIHTeJih­

HOH ~e.HTeJihHOCTH yq:am;Hxc.H, o6yqaroT yMeHHIO rpaMOTHo paccym~aTh, 
HaXO~HTb B HHX o6m;ee H ,ZJ;eJiaTh pa3JIH'tJ:HSI, COnOCTaBJI.HTb H npOTHBOnOCTaB­

JI.HTb, ~eJiaTh npaBHJibHhie BbiBO,ZJ;bl. 

B noco6MH Ha Bcex q:epTemax paBHble yrJihi H OTpe3KH OTMe'tJ:eHhl o~HHa­

KOBhiMM 3HaKaMM, npSIMhle yrJibl- KBMpaTHKaMH, 3TO ~aeT B03MOJKHOCTb 

yqam;HMC.H aHa'tJ:HTeJibHO 6hiCTpee opHeHTHpoBaTbCSI B ycJIOBHSIX aa~a'tJ:H. 

BoJihillHHCTBO aa~aq npe~HaaHa'tJ:eHbi B Ka'1eCTBe ycTHhlx ynpamHeHHH. 

Y'tiHTeJih MomeT no CBOeMy ycMOTpeHHIO aapaHee no~roTOBHTh HX Ha ~ocKe 
HJIH nJiaKaTaX H OTBO~HTb Ha pemeHHe no 10-15 MHHYT B HaqaJie KaJK~OrO 
ypoKa. fiOCKOJibKY 3~a'1H eCTb H nOCJIOJKHee ( OHH pacnOJIOJKeHbl, KaK npa­

BMJIO, B KOHII,e KaJK~OH Ta6JIHII,bl), TO yqHTeJih MOJKeT Bbi6paTh Te HJIH HHble 

ynpamHeHHSI B 3aBHCHMOCTH OT ypOBH.H no~rOTOBJieHHOCTH KJiacca. 

ITpH BbinoJIHeHHH ynpamHeHHH nponcxo~HT aKTHBHa.H MhlCJIHTeJihHa.H 

~eSITeJihHOCTb yqai.I.J;HXCSI, 'tJ:TO B CBOIO O'tlepe~h npHBO~HT K 3<P<PeKTHBHOMy 

HenpoH3BOJihHOMY aanoMHHaHHIO onpe~eJieHHH, CBOHCTB H npHaHaKoB nay­

qaeMhiX <Pnryp. Onpe~eJieHHH, CBOHCTBa H npHaHaKH paccMaTpHBaeMhlX 

<PHryp nepHO,ZJ;H'tJ:eCKH nOBTOpSIIOTCSI B npon;ecce BblnOJIHeHHSI pa3H006pa3-

HhlX yrrpamHeHHH, 'tJ:TO npHBO~HT B HTOre K IlpO~YKTHBHOMY aanOMHHaHHIO. 

BoJihmoe aHa'1eHHe HMeeT H TO, '1TO yqam;HecSI c 6oJihillHM y~oBOJihCTBHeM 
npe~nO'tJ:HTaiOT BbinOJIH.HTb 3TH ynpamHeHHH, 'tJ:eM OTBe'tJ:aTh Ha TeopeTH'tJ:e­

CKHe BOnpOCbl. 

HaKoHeu,, npe~JiaraeMhie yrrpamHeHH.H 6hlcTpo roTOB.HT yqa:r.u;nxc.H K aa­

IIOMHHaHHIO H CaMOCTOSITeJibHOMy peiiieHHIO TaKMX 3Maq, ~JISI KOTOpbiX 3TH 

ynpamHeHHSI .HBJI.HIOTC$1 3JieMeHTaMH. 
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IIpe.n;JiaraeMa.a MeTO,ZJ;MKa npoBe.n;eHM.H ypoKoB c McnoJih30BaHMeM yn­

pamHeHMH Ha rOTOBbiX tiepTe:>Kax, HeCOMHeHHO, CnOC06CTByeT nOBbiiiieHMIO 

TBOptieCKOH aKTMBHOCTM Yt.JaiD;MXC.H, pa3BMTMIO JIOI'M't.JeCKOI'O MbiiiiJieHM.H, .HB­

JI.HeTC.H acpcpeKTMBHhiM cpe.n;cTBOM ycBoeHM.H M aaKpenJieHM.H TeopeTMqecKoro 

MaTepMaJia. 

IIoco6He npe.n;cTaBJI.HeT co6oft TPM KOMnJieKTa ynpamHeHHH no reoMeT­

pHM .n;JI.a Yt.Jam;Mxc.a 7-9 KJiaccoB, cocTaBJieHHhiX B BH.n;e Ta6JIMIJ;. Bee aa.n;a­

HH.H COOTBeTCTBYIOT HbiHe ,ZJ;eHCTBYIOIIJ;eH nporpaMMe no reoMeTpHM (nJiaHH­

MeTpMM). IIoco6Me MomeT 6hiTb MCIIOJib30BaHo Yt.JMTeJI.aMM, pa6oTarom;MMM 

no Yt.Je6HMKY JI.C. ATaHac.aHa <<reoMeTpM.a, 7-11 >> M .n;pyrMM KHMraM. 

B noco6MM 12 Ta6JIMD; .n;JI.a 7 KJiacca, 25 ,ZJ;JI.H 8 M 12 .n;JI.a 9 KJiacca. B Kam­

,n.oft Ta6JIHn;e KOJIMt.JeCTBO aa.n;aq paaJIM't.JHO. KaK npaBMJIO, OHM cocTaBJieHhi B 

nop.H,ZJ;Ke B03pacTaiOm;eft Tpy,n;HOCTH, qTo p;aeT B03MO:iKHOCTb Yt.JMTeJIIO npOBO­

,lJ;MTb pa6oTy ,D;McpcpepeHIJ;MpOBaHHO. 

K HaM6oJiee Tpy,n;HhiM aa.n;at.JaM npMBe.n;eHbi no.n;po6Hbie peiiieHM.H c no.ac­

HeHM.HMM, a K OCTaJibHbiM - yKa3aHM.H M OTBeTbl, 't.JTO .n;aeT B03MO:iKHOCTb 

npoBepMTb npaBHJibHOCTb peiiieHM.H. 

0TMeTMM, qTo npep;JiaraeMhie ynpa:>KHeHM.H He CTaB.HT D;eJibiO 3aMeHMTb 

CHCTeMy 3a,ZJ;aq M3 BbiiiieyKa3aHHbiX noco6MH, a .HBJI.HIOTC.H JIMIIIb ,ZJ;OnOJIHe­

HHeM K Heft. OHM .n;aroT B03MO:>KHOCTh Yt.JMTeJIIO caKOHOMMTb aHaqMTeJihHyro 

qaCTb BpeMeHM Ha M3Yt.JeHMe COOTBeTCTBYIOID;MX TeM M cnoco6CTBYIOT YCMJie­

HMIO npaKTMqeCKOH HanpaBJieHHOCTH rrpeno.n;aBaHM.H reoMeTpMM. 
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PHc.7 

PHc.8 

CYMMa cMe*HhiX yrJIOB pasua 180°. 
BucceKTpucoi yrJia Ha3hiBaeTcH Jiyq, npo­

xo,n;Hm;H:H Mem,n;y CTOpOHaMH yr Jia H ,n;eJIHm;HH ero 
nonoJiaM (pHc. 7). 

BHCCeKTpHChl BepTHKaJihHhiX yrJIOB COCTaB­
JIHIOT npo,n;oJimeHHe ,n;pyr ,n;pyra (pHc. 8). 

BHcceKTpHChi cMemHhiX yr JIOB B3aHMHO nep­
neH,n;HKYJIHpHhl (pHC. 9). 

PHc.9 

IlpH nepeceqeHHH ,ll;BYX npHMhiX a H b TpeTheH C (ceKym;eif) o6paayeTCH 8 
yrJIOB (pHC. 10): 

E 

COOTBeTCTBeHHhie yr Jihl: 
L1 H L5, L2 H L6, L4 H L8, L3 H L7; 
BHYTpeuuue uaKpecT Jie*aii.\He: 
L4 H L6, L3 H L5; 
suemuue uaKpecT Jie*a~e: 
L1 H L7' L2 H L8; 
BHYTpeuuue O,ll;HOCTopouuue: 
L4 H L5, L3 H L6; 
BHemHHe O,ll;HOCTOpOHHHe: 
L1 H LB, L2 H L7. 

PHc.lO 
2. MHoroyroAbHHK 

D 

A 
Puc.ll 

c 

B 

ABCDE- nHTHyroJihHHK (pHc. 11). 
ToqKH A, B, C, D, E - BepiiiHHhl 

MHoroyroJihHHKa; LA, LB, LC, LD, 
LE- yrJihl; AB, BC, CD H T. ,n;. - CTo­
poHhi; oTpe3KH AC, AD, BE, BD, CE­
,n;HaroHaJIH; P = AB + BC + ... + EA -
nepHMeTp MHOroyrOJihHHKa. 

MHoroyroJihHHK Ha3hiBaeTCH BhiDYK­
JihiM (pHC. 11), eCJIH OH U,eJIHKOM 
paCITOJIOmeH ITO O,ll;HY CTOpOHy OT Kam­
,ll;OH npHMOH, rrpoxo,n;Hm;e:H qepea ,n;Be 
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ero coce,n;HHe BepiiiHHhi. B rrpoTHBHOM cJiyqae MHoroyroJihHHK Ha3biBaeTc.H 

HeBhlllyKJIIdM (pHC. 12). 

Coo:iicToa: 
1. CyMMa BHYTpeHHHX yr JIOB rrpoH3BOJibHoro 

n-yroJihHHKa paBHa 180° • (n - 2). 

2. CyMMa BHeiiiHHX yrJIOB BwnyKJioro 

n-yrOJibHHKa, B3.HTbiX ITO O,D;HOMY rrpH Kam,D;OH 

BepiiiHHe, paBHa 360°. 

3. B BhliiYKJIOM n-yroJihHHKe H3 Kam,n;o:H 

BepiiiHHbl MOmHO IlpOBeCTH (n - 3) ,[\HaroHa­

JieH, KOTOpbie pa36HBRIOT n-yrOJibHHK Ha (n -
2) TpeyrOJibHHKOB. 

4. B BhiiiYKJIOM n-yroJibHHKe qHCJio ,n;Haro-

~ 1 
aaJieH paBHO 

2 
n(n- 3). 

3. npaBHAbHble MHOroyrOAbHHKH 

Puc.12 

BhiiiYKJibiH MHOroyrOJibHHK, y KOTOporo paBHbl Bee yrJihl H CTOpOHbi, Ha-

3biBaeTC.H npaBHJihBhiM. 

CooiicToa: 
180°(n-2) 

1. Kam,n;hiH yroJI rrpaBHJibHoro n-yroJihHHKa paBeH an= ----­
n 

2. 0KOJIO rrpaBHJibHOrO n-yrOJibHHKR MOmHO OIIHCRTb OKpymHOCTh, H IIpH­

TOM TOJibKO O,D;Hy. 

3. B rrpaBHJibHbiH n-yrOJibHHK MO)KHO BIIHCRTb OKpymHOCTb, H IlpHTOM 

TOJihKO O,D;HY. 

4. OKpymHOCTh, BrrncaHHa.H B rrpaBHJihHhiH n-yroJihHHK, KacaeTc.H Bcex 

CTOpOH n-yrOJihHHKa B HX cepe,D;HHaX. 

5. I.J;eHTp OKpymHOCTH, OIIHCaHHOH OKOJIO rrpaBHJibHOrO n-yrOJibHHKa, 

COBIIa,n;aeT C n;eHTpOM OKpymHOCTH, BIIHCRHHOH B TOT me n-yrOJibHHK. 

6. )l;JIHHR CTOpOHbl rrpaBHJibHOrO n-yrOJibHHKa, BIIHCRHHOrO B OKpym-

1800 
HOCTh pa,n;Hyca R, paBHa a = 2R sin-- . 

n 
7. )l;JIHHa CTOpOHbl rrpaBHJibHOrO n-yrOJibHHKa, OIIHCaHHOrO OKOJIO 

180° 
OKpymHOCTH pa,n;Hyca r, paBHa a= 2r tg--. 

n 

4. TpeyroAbHHK 

TpeyroJihHHKOM HaawBaeTc.H reoMeTpnqecKa.H <}>nrypa, cocTo.H~a.H H3 

Tpex TOqeK, He Jiema~HX Ha O,D;HOH rrp.HMOH, H Tpex 0Tpe3KOB, IIOCJie,D;OBa­

TeJihHO COe,D;HH.HIO~HX 3TH TOqKH. 
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A 

B 

c 

c B 

Puc.13 

A 

Puc.14 

c 

B c 

Puc.15 

Puc.17 

A 

ToqKHA, B, C- BepmHHLI MBC. 
0Tpe3KH AB, BC HAC- cTopoHLI, LA, 

L.B H L.C - yrJILI. 
CTopoHhi TpeyrOJihHHKa qacTo o6o3Haqa­

IOT MaJihiMH 6yKBaMH (pHC. 13): 

AB = c, BC = a, AC = b. 

p = a + b + C - rrepHMeTp TpeyrOJihHHKa. 
TpeyroJihHHK, y KOToporo ace yrJihi ocT­

phre, Ha3hiBaeTCH OCTpoyrOJILHLIM (pHC. 13). 
TpeyroJihHHK, y KOToporo yroJI npHMOH, 

Ha3hiBaeTCH IIpHMOyrOJILHLIM (pHC. 14). 
CTopoHhi, o6pa3yrom;ne npHMOH yroJI, 

Ha3hiBaiOTCH KaTeTaMH (a H b), a CTOpOHa, 
Jiema:r.u;aH npOTHB npHMOI'O yrJia, - rH­
IIOTeHy30H (C). 

TpeyroJihHHK c TYIThiM yr JIOM Ha3hiBaeTCH 
TyrroyrOJILHLIM (pHC. 15). 

TpeyroJihHHK, y KOToporo ,n;Be cTopoHhi paa­
Hhi, Ha3hiBaeTCH paBH06e~peHHLIM (pHC. 16). 

Puc.16 

PaBHhie cTopoHhi Ha3hiBaiOTCH 6oKOBLIMH, 
a TpeThH CTOpOHa - OCHOBaHHeM paBH0-
6e,n;peHHOI'O TpeyrOJihHHKa. 

TpeyroJihHHK, y KOToporo Bee cTopoHhi paa­
Hhi, Ha3hiBaeTCH paBHOCTOpOHHHM (pHC. 17). 

Kam,n;hiH yroJI paBHOCTopoHHero Tpey­

roJihHHKa paBeH 60°. 

CBOHCTBa paBHo6e~peHHoro TpeyroJILHHKa: 

1. Y I' Jlhl llpH OCHOBaHHH paBHhi. 
2. BHcceKTpHca, npoBe,n;eHHaH K ocHoBaHHIO, HBJIHeTcH o,n;HoBpeMeHHO 

Me,n;HaHOH H BhiCOTOH. 
3. BhiCOTa, npoBe,n;eHHaH K ocHoBaHHID, HBJIHeTcH o,n;HoBpeMeHHO Me,n;na­

HOH H 6ncceKTpHcoii:. 
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4. Me~MaHa, rrpose~eHHa.a K ocHoBaHMIO, 

.HBJI.HeTC.H O~HOBpeMeHHO BbiCOTOH H 6MC­

ceKTpMCOH. 

BuemHHM yrJIOM TpeyroJihHHKa Haabi­

BaeTc.a yrOJI, CMe»<HhiH C KaKMM-HM6y~h 
yrJioM aToro TpeyroJihHMKa (pHc. 18). 

LCBD - BHeiiiHMH yroJI TpeyroJihHMKa. 

BHeiiiHMH yroJI TpeyroJihHHKa paBeH 

CYMMe ~BYX yrJIOB TpeyrOJibHMKa, He CMem­

HbiX c HMM (pMC. 18): LCBD = LA+ LC. 
0Tpe30K, coe~HH.HIOID;MH cepe~HHbl ~BYX 

CTOpOH, Ha3hiBaeTC.H cpe.z:.ueif JIHHHCH Tpe­

yrOJibHHKa (pMC. 19). 

A 

A 

c 

B 
Puc.18 

c 

Puc.19 

5. npH3HaKH paBeHCTBa TpeyrOAbHHKOB 

D 

B 

I npuauaK (npu3Ha1C paBencmBa no aByM cmoponaM u yzlly Me:HCay 
HUMU) 

EcJIH ABe cTopoHhi H yroJI Mem.z:.y 

HHMH O~HOrO TpeyrOJibHHKa COOTBeT­

CTBeHHO paBHbl ~BYM CTOpOHaM M yr JIY 

Mem~y HMMH ~pyroro TpeyrOJibHMKa, TO 

TaKHe TpeyrOJibHMKM paBHbl (pMC. 20). 
AB =A1B 1 ,AC =A1C1, LA= LA1• Puc.20 

II npuauaK (npu3Ha1C paBencmBa no cmopone u npuJte:HCaf4UM 1C neu yz­
JlaM) 

EcJIH cTopoua H ~Ba npuJiemaw;ux 

yrJia O~HOrO TpeyrOJibHHKa COOTBeT­

CTBeHHO paBHbl CTOpOHe M ~BYM IIpMJie­

mam;HM K HeH yrJiaM ~pyroro TpeyroJib­

HMKa, TO TaKHe TpeyrOJibHHKM paBHbi 

(pHC. 21). 
AB =A1B 1, LA= LA1, LB = LB 1• 

Puc.21 

III npuaHaK (npu3Ha1C paBencmBa no mpeM cmoponaM) 
EcJIH TPH cTopoHhl o~Horo Tpeyronh-

HMKa COOTBeTCTBeHHO paBHbl TpeM 

CTOpOHaM ~pyroro TpeyrOJibHMKa, TO 

TaKMe TpeyrOJibHMKM paBHbi (pMC. 22). 
AB = A1B1, BC = B 1C1, AC = A1C1• 

Puc.22 
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6. HepaBeHCTBa TpeyroAbHHKa 

Kam,n;a.H cTopoHa TpeyroJibHHKa MeHhiiie cyMMbi ,n;Byx .n;pyrHx cTopoH: 

a< b + c, b <a+ c, c <a+ b. 

7. Onpe.AeAeHHe BH.Aa TpeyroAbHHKa no ero cropoHaM 

IlycTh c - HaH6oJihiiia.H cTopoHa, Tor.n;a: 
a) eCJIH c2 < a 2 + b2, TO TpeyrOJibHHK OCTpoyrOJibHbiH; 
6) eCJIH c2 > a2 + b2, TO TpeyrOJibHHK TyrroyrOJibHbiH; 
B) eCJIH c2 = a2 + b2, TO TpeyrOJibHHK rrp.HMoyrOJihHhiH. 

8. npstMoyroAbHble TpeyroAbHHKH (HeKOTOpble CBOHCTBa) 

1) CyMMa ocTphiX yrJioB paBHa goo (pHc. 23). 

LA+ L.B =goo. 

2) KaTeT, Jiema~H:H rrpoTHB yrJia B 30°, pa­
BeH IIOJIOBHHe rHIIOTeHy3hl (pHC. 24). 

1 
a= 2c. 

3) EcJIH KaTeT paBeH rroJIOBHHe rHrroTeHy3hi, 
To yroJI, Jiema~H:H rrpoTHB 3Toro KaTeTa, paBeH 
30° (pHc. 24). 

B 

c A 
PHc.23 

a 

PHc.24 

9. np113HaKH paBeHCTBa npstMoyrOAbHbiX TpeyrOAbHHKOB 

1. EcJIH KaTeTLI o,n;Horo rrp.HMoyroJih­
Horo TpeyrOJihHHKa COOTBeTCTBeHHO 
paBHhl I<. a TeTaM .n;pyroro, To TaKHe 
TpeyrOJihHHKH paBHhl (pHC. 25). 

AC =A1C1 , BC = B 1C1 • 

2. EcJIH KaTeT H npuJiemam;uii K 
ueMy ocTpbiH yroJI o,n;Horo rrp.aMoyroJih­
Horo TpeyrOJihHHI<.a COOTBeTCTBeHHO 
paBHhl KaTeTy H IlpHJiema~eMy K HeMy 
yrJiy ,n;pyroro, TO TaKHe TpeyrOJihHHKH 
paBHbl (pHC. 26). 

AC =A1C1 , LA= LA1 • 

3. EcJIH runoTeHy3a H ocTpbiH yroJI 
o,n;Horo rrp.aMoyroJihHoro TpeyroJihHHKa 

PHc.25 

B~B~ 
C A C1 A1 

PHc.26 
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COOTBeTCTBeHHO paBHbl rHITOTeHyae H 

OCTpOMY yrJiy ~pyroro, TO TaKHe Tpe­

yrOJibHHKH paBHbl (pHC. 2 7). 
AB =A1B 1, LA= LA1• 

4. EcJIH rHnoTe:nyaa H KaTeT o~Horo 
np.HMoyroJILHoro TpeyroJibHHKa cooT­

BeTCTBeHHO paBHbl rHllOTeHyae H Ka­

TeTy ~pyroro, TO TaKHe TpeyrOJibHHKH 

paBHbl (pHC. 28). 
AB =A1B 1, AC =A1C1• 

~~ 
C A C1 A1 

Puc.27 

~~ 
C A C1 A1 

Puc.28 

1 0. 4eTb1pe 3aMe'laTeAbHble TO'tKH TpeyroAbHHKa 

C Kam~biM TpeyrOJibHHKOM CBH3aHbl 4 TO'tJKH: 

1) TO't!Ka nepece'tleHH.H Me~HaH; 
2) TO't!Ka nepece'tleHHH 6HCCeKTpHC; 

3) TO"t.J:Ka nepece"tJ:eHHH BbiCOT (HJIH HX TipO~OJimeHHH); 
4) TO"t.J:Ka nepecelieHHH cepe~HHHbiX nepneH,ll;HKYJIHpOB K CTOpOHaM. 

8TH lieThlJ)e TO"t.J:KH Ha3biBaiOTCH 3aMe'laTeJIJ.HMMH TO'tJKa.MH Tpeyrom.HIIK8.. 

BLicoToii TpeyroJILHHKa HaahiBaeTcsr ~JIHHa rrepneH~HKynsrpa, ony~eH-
Horo Ha nro6o:H ero BepiiiHHhl Ha npoTHBOJiema~yro cTopoHy HJIH ee rrpo~oJI­
meHHe. 

B mynoyzoJtbHO.M mpeyzoJtbnu"e (pHc. 29) ~Be BhiCOTLI na~aroT Ha npo­

~onmeHHe CTOpOH H JiemaT BHe TpeyroJibHHKa, a TpeTbSI BHyTpH. 

B ocmpoyzoJtbHO.M mpeyzoJtbnu"e (pHc. 30) Bee TPH BbiCOTbl nemaT BHyT­

pH TpeyrOJibHHKa. 

B np.R.MoyzoJtbHO.M mpeyzoJtbHu"e KaTeThl o~HOBpeMeHHO cJiymaT H Bhlco­

TaMH (pHC. 31). 

H Puc.29 Puc.30 Puc.31 

TpH BbiCOThl TpeyroJILHHKa Bcer,n;a nepeceKaiOTCSI B o~Ho:H TO't!Ke, aaabi­

BaeMo:H opTo~eBTpOM. B TynoyroJILHOM TpeyrOJibHHKe opTon;eHTP Jie»<:HT 

BHe TpeyroJILHHKa. B np.HMoyroJILHOM TpeyroJILHHKe OH coBrra~aeT c Bep­

IIIHHOH npsrMoro yrna. 

Me,IJ;Hauoii TpeyroJILHHKa HaahiBaeTCSI oTpeaoK, coe~HH.HIO~H:H BepiiiHHY 

TpeyrOJihHHKa C cepe~HHOH npOTHBOTIOJIO)KHOH CTOpOHbl. 
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Puc.32 

Puc.33 

TpH Me,z:r;HaHhl TpeyroJihHHKa rrepeceKaiOTCH 

B O,ll;HOH TO't!Ke, KOTOpa.H .HBJI.HeTC.H n;eHTpOM TH­

ateCTH TpeyrOJihHHKa (pHC. 32). 
3Ta TO"t!Ka ,n;eJIHT KruK,li;YIO Me,D;HaHY B OTHOIIIe­

HHH 2: 1 (C'tiHTa.H OT COOTBeTCTBYIQIIl;eH BepiiiHHbi). 

BHcceKTpHcoii TpeyroJihHHKa Ha3hiBaeTc.H 

0Tpe30K 6HCCeKTpHCbl yr Jia OT BepiiiHHbl ,ll;O rre­

pece'tleHH.H c rrpoTHBOJiemam;eii cTopoHoH. 

TpH 6HcceKTPHCbl TpeyroJihHHKa rrepeceKa­

IOTC.H B O,li;HOH TO't!Ke, KOTOpa.H .HBJI.HeTC.H u;eHT­

pOM BDHCaHHOrO Kpyra (pHC. 33). 
TpH rreprreH,z:r;HKY JI.apa K cTopoHaM TpeyroJih· 

HHKa, rrpoae,n;eHHble -qepea HX cepe,z:r;HHhi (pHc. 34, 
35, 36), rrepeceKaiOTC.H B O,li;HOH TO't!Ke, KOTOpa.H 

.HBJI.HeTC.H u;eHTpOM ODHCaHHOH OKpyatHOCTH. 

B TyrroyroJihHOM TpeyroJihHHKe (pHc. 34) aT a 

TO't!Ka Jie:>KHT BHe TpeyrOJihHHKa, B OCTpoyrOJih­

HOM (pHC. 35)- BHY'fpH, B IIp.HMOyrOJihHOM -

Ha cepe,IJ;HHe rHIIOTeHy3bl. 

0pTOU,eHTp, U,eHTp T.H»<eCTH, U,eHTp BIIHCaHHOH H OIIHCaHHOH OKpymHO­

CTeH COBIIa,ll;aiOT ,n;pyr C ,z:r;pyrOM TOJihKO B paBHOCTOpOHHeM TpeyrOJihHHKe. 

Puc.34 Puc.35 

11 . n pOH3BOAbHbiH TpeyrOAbHHK 

1) CBoiicTBO 6HcceKTpHChi (pHc. 37) BHyT-

peHHero yrJia TpeyroJihHHKa: 

a llt 
b bl 

2) ,lJ;JIHHa 6HCCeKTpHChi: 

lc= Jab-~b1 ; 

Jab( a+ b +c)( a+ b- c) 
lc= ~-----------------

a+b 

A 

Puc.36 

c 

B 
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3) ,lJ;JIHHa Me)J;HaHid: 

1 ~ 2 2 2 me = "2 2(a + b ) - c • 

4) ,lJ;JIHHa BhiCOTid: 

he= 
2 ~p(p-a)(p-b)(p-c), 
c 

r,ZJ;e a, b, C - CTOpOHhi TpeyrOJihHHKa, 

1 
p =-(a+ b +c)- nonynepHMeTp, 

2 

he - BhiCOTa, npoBe,ZJ;eHHa.H K CTOpOHe C. 

5) 3aBHCHMOCTh Meat)J;y CTOpOHaMH H BldCOTaMH: 

1 1 1 
ha : hb : he = - : - : -

a b c 

6) 3aBHCHMOCTh Meat)J;y BldCOTaMH H pa,IJ;HYCOM BllHCaHHOH OKpyatHOCTH: 

1 1 1 1 
+-+-=-. 

ha hb he r 

12. TeopeMa LleBbl 

,:r:t;JI.a Toro t.IT06hi np.aMhle BE, AD H CF 
(pHC. 38) nepeceKaJIHCb B O,ll;HOH TO liKe, 

Heo6XO,ZJ;HMO H ,ll;OCTaTOl.IHO, l.ITOfihi BhiiTOJI­

H.HJIOCh paBeHCTBO 

BC CE AF 
CD. AE . BF = 1· B 

13. T eopeMa MeHeAast 

EcJIH Ha cTopoHax BC, AB H npo,ZJ;oJI.me­

HHH cTopoHhi AC MBC 3a TOt.IKY C OTMe­

t.IeHhi COOTBeTCTBeHHO TOl.IKH Al, cl H Bl, 
Jie.mam;He Ha O,ll;HOH np.HMOH, TO 

AC1 BA1 CB1 
CB.AC.nA =1. 

1 1 ..1....1]_ 

B 

c 

F A 

Puc.38 

Puc.39 
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14. TeopeMa CHHycoB 

Bo BC.HKOM TpeyrOJihHHKe CTOpOHbl OTHOCSITCSI RaR CHHYCbl rrpOTHBO-
Jiema:ru;Hx yrJioB: 

a b c 
-- = -- = -- = 2R 
sin a sin~ sin y ' 

r.n;e R- pa.n;Hyc ORpymHOCTH, OIIHCaHHOH OKOJIO TpeyrOJibHHRa. 

15. T eopeMa KOCHHycoB 

KBa.n;paT o.n;Hoii H3 cTopoH TpeyroJihHHRa paBeH cyMMe RBa.n;paToB .n;Byx 
.n;pyrHX ero CTOpOH MHHYC y,ZJ;BOeHHOe IIpOH3Be,neHHe 3THX CTOpOH Ha ROCH­
HYC yrJia Mem,ny HHMH: 

a2 = b2 + c2 - 2bc cos a, 
b2 = c2 + a2 - 2ca cos ~, 
c2 = a2 + b2 - 2ab cos y. 

16. nAOWa.Ab TpeyroAbHHKa 

1) S = !ah · 2 a' 

2) S = ! ab sin y; 
2 

3) S = ~p(p-a)(p-b)(p-c) (<f>opMyJia repoHa); 

1 
4) S = p r, r,ne p = -(a + b + c); 

2 

5) S = abc. 
4R' 

a2 sinBsinC 
6)S=----

2sinA 

17. PaBHOCTopoHHHH (npaBHAbHbiH) TpeyroAbHHK (pHc. 40) 

a2J3 
S = --·a= RJ3 = 2rJ3 · 4 , , 

a a aJ3 
R=-·r=--·h=--

~' 2~' 2 . 

a 

PHc.40 
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18. noA06Hble YpeyrOAbHHKH 

~ rrpeyroJibmma Ha3hiBa10TCSI DO,ZJ;OO­

BhiMH, eCJIH HX yr Jlbl COOTBeTCTBeHHO 

paBHbl H CTOpOHhl O,D;HOrO TpeyrOJihHH­

Ka IIpOIIOp~HOHaJibHhl CXO,D;CTBeHHhlM 

CTOpOHaM ,n;pyroro (pHC. 41). 
AB HAlBl, BC H BlCl,AC HAlCl-

CXOACTBeHHhie CTOpOHhl. PHC. 41 
Ma rro,n;o6HH TpeyroJihHHKOB cJie,n;yeT: 

LA= LA1, LB = LB1, LC = LC1• 

AB = BC = CA = k, 
A1B1 B1C1 C1A1 

r,n;e k- Koa<lJ<PH~HeHT rro,n;o6H.H. 

06o3nattenue: MBC- M 1B 1C1• 

EcJIH ,D;Ba TpeyrOJihHHKa IIO,D;06Hhl, TO OTHOilleHHe HX IIJIOJ:~a,n;eii paBHO k2, 
T. e. SMBc: SM.l~cl = k2. 

19. npH3HaKH nOA06HSI YpeyroAbHHKOB 

I npHaHaK: ecJIH ,n;Ba yrJia o,n;Horo 

TpeyrOJihHHKa COOTBeTCTBeHHO paBHhl 

,D;BYM yrJiaM ,n;pyroro, TO TaKHe Tpe­

yrOJihHHKH IIO,D;06Hhl (pHC. 42). 
LA =A1, LB = B 1• 

A 
II npHaHaK: ecJIH ,n;Be cTopoHhi o,n;Horo 

TpeyrOJihHHKa IIpOIIOp~HOHaJibHbl ,D;BYM 

CTOpOHaM ,n;pyroro H yrJihi, 3aKJIIO­

'tleHHhie Mem,n;y HHMH, paBHhi, TO TaKHe 

TpeyrOJihHHKH IIO,D;06Hhl (pHC. 43). 
LA= LA1, 

AB AC 

A1B1 A1C1 

III npHaHaK: ecJIH TPH cTopoHhi o~­
Horo TpeyroJihHHKa rrporrop~HoHaJihHhl 

TpeM CTOpOHaM ,n;pyroro, TO TaKHe Tpe­

yrOJihHHKH ll0~06Hhl (pHC. 44). 
AB BC AC 

c 

B At 

PHc.42 

L1~ AtBt = BtCt = AtCt . 
A B At Bt 

PHc.44 
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llJIOID;a,LJ;H llO,LJ;06HbiX 4lHryp ( B "llaCTHOCTM, MHOroyrOJihHMKOB) rrporropu;Mo­

HaJihHhl KBa,n;paTaM MX CXO,ZJ;CTBeHHhiX CTOpOH. 

B "llaCTHOCTM, nJiom;a,n;H Kpyron OTHOC.HTC.H RaR RBa,n;paThi pa,n;MycoB (HJIM 

,ZJ;MaMeTpOB). 

A E 

PHc.45 

Puc.46 

c 

a 

Puc.47 

Puc.48 

20.lfeTb1pexyroAbHHK 

1. llpOH3BOJibHbiH BbiiiYKJibiH (d 1 M 

d 2 - ,ZJ;MaTOHaJIM, <p - yrOJI Mem,n;y HMMH) 

(pMC. 45). 
1 . 

S = 2 d1d2 Slll <p. 

2. BrrHcaHHbiH (pMc. 46). 

a + y = P + 8 = 180°. 
B Jno6oM BIIMCaHHOM "lleThipexyroJihHM­

Re CYMMa IIpOTMBOIIOJIO)RHhiX yr JIOB paBHa 

180°. BepHo M o6pa THoe. 

ac + bd = d 1d 2 
(TeopeMa IlToJieMea). 

S = ~(p- a)(p- b)(p- c)(p- d), 

1 
r,n;e p = 2 (a + b + c +d). 

3. OrrHcaHHbiH. 

B Jiro6oM orrMcaHHOM "lleThipexyrOJih­

HMRe CyMMhl IIpOTMBOIIOJIQ)RHhiX CTOpOH 

paBHhl (pMC. 4 7). 

a + c = b + d, S = p · r. 

21 • napaAAeAorpaMM 

IlapanJieJiorpaMMOM Ha3hiBaeTc.H "lleThipex­

yroJihHMK, y KOTOporo IIpOTMBOIIOJIO)RHhie 

CTOpOHhl IIOIIapHO rrapaJIJieJihHhl (pMC. 48). 

AB II DC, AD II BC 
(a M b - CMemHhie CTOpOHhl; a - yrOJI 

Mem,n;y HHMM; ha - BhiCOTa, rrpoBe,n;eHHa.H 

R cTopoHe a). 

~2 + d: = 2(a2 + b2) - 3aBHCHMOCTh 

Mem.n;y CTOpOHaMH M ,li;HaroHaJI.HMH; 

S = a · ha = ab sin a = ~ d1 d2 sin <p -

rrJioiiJ;a,n;h rra paJIJieJiorpaMMa. 
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HeKOTOphie cBoilcTBa: 

1. B napaJIJieJiorpaMMe npoTHBonoJiomHhle cTopoHhi H yrJihl paBHhl (AB = 

=DC; AD= BC; LA= LC; LB = LD). 
2. ,II;naroHaJIH napaJIJieJiorpaMMa B TO't.!Ke nepece't.leHHSI ,D;eJISITCSI nonoJiaM 

(AO = OC; BO = OD). 
3. CyMMa yrJioB, rrpnJiemai.QHX K o,D;HOH cTo­

poHe, paBHa 180° (LA+ LB = 180° H T. ,D;.). 
4. ,li;HaroHaJih napaJIJieJiorpaMMa ,D;eJIHT ero 

Ha ,D;Ba paBHhiX TpeyroJihHHKa (MDC= MBC, 
MBD=M3CD). 

5. BHcceKTpHca yrJia napaJIJieJiorpaMMa oT-
ceKaeT OT Hero paBH06e,D;peHHbiH TpeyrOJibHHK PHC. 49 
(pHc. 49). 

llpuauaKH napaJIJieJiorpaMMa (pHc. 48) 
1. EcJIH B 't.leThipexyroJibHHKe ,D;Be cTopoHbi paBHhl H napaJIJieJILHhl (AB = 

=DC, AB II CD), To TaKoii 't.leTLipexyroJILHHK- napaJIJieJiorpaMM. 
2. EcJIH B 't.leTblpexyroJILHHKe npoTHBonoJiomHhie CTopoHLI nonapHo paB­

Hhi (AB =DC, AD= DC), To TaKoii 't.leThipexyroJILHHK- rrapa.rrJieJiorpaMM. 
3. EcJin B 't!eTbipexyroJILHHKe npoTHBonoJiomHLie yrJILI nonapHo paBHLI 

(LA = LC; LB = LD), TO TaKoii 't.leTbipexyroJILHHK - napaJIJieJiorpaMM. 
4. EcJIH B 't!eTbipexyroJILHHKe ,D;HaroHa.rrH nepeceKaiOTCH H B TO't.!Ke nepece­

't.leHHSI ,D;eJISITCSI llOIIOJiaM, TO TaKOH 't.leTbipexyrOJibHHK- napaJIJieJiorpaMM. 

22.TpaneUHSI 

a H b - OCHOBaHHH; h - BbiCOTa; d1 H 
d 2 - ,D;HarOHaJIH; <p - yroJI Mem,D;y HHMH 
(pHC. 50). 

Tpane~ueil HaahiBaeTcSI 't.leThipexyroJih­
HHK, y KOTOporo ,D;Be CTOpOHbl napaJIJieJib­
Hbi, a ,D;Be He napaJIJieJihHLI. 

AB II DC, AB H DC - ocHOBaHHSI Tpane­
u;nH, AD H BC- 6oKOBLie cTopoHLI. 

D 

0TpeaoK l, coe,D;HHSIIOI.QHH cepe,D;HHhl A E 
60KOBbiX CTOpOH, Ha3biBaeTCSI Cpe,D;HeH JIH· 
HHeH Tpane~HH. 

1 u 

l = 
2 

(a+ b)- )l;JIHHa cpe,D;HeH JIHHHH TpaneD;HH. 

2ab 
m II a II b, m = -. 

a+b 

LA + LD = 180° ; LB + LC = 180°. 

b c 

a 

PHc.50 

1 1 
S = l · h = 2 (a+ b)· h = 

2 
d 1 · d 2 sin <p- rrJio~a,D;b Tpaneu;nn. 

B 
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b c 

E a B 

Puc. 51 

D b c 

a 

Puc. 52 

Puc. 53 

Puc. 54 

1. PaBHofie.ApeHHaSI TpaneuHSI 

EcJIH y Tpaneu;HH 6oKOBhie cTopoHhi 
paBHhl, TO TaKa.H Tpaneu;HH Ha3hiBaeTC.H 
paBH06e~peHHOH (pHC. 51). 

AD= BC. 

B paBHo6e~peHHOH Tpaneu;HH yrJihi 
npH OCHOBaHH.HX paBHhl (LA= L.B; L.C = 
= LD) H ~HaroHaJIH paBHhi (AC = BD). 

1 
AE = 2 (a- b). 

EcJIH AC .l BD, TO S = h2. 
AB + CD= 2AD (pHc. 52). 
h = 2r, r - pa~HYC BIIHCaHHOH 

OKpymHOCTH; h = Jib . 
R - pa,n;eyc OTIHCaHHOH OKpymHOCTH. 
ToqRa 0 - u;eHTP oKpymHOCTH, 

onncaHHOH OROJIO Jiro6oro TpeyroJihHH­
Ra, BeplliHHhl ROTOpOI'O COBTia~aiOT C 
BeplliHHaMH TpaneD;HH (pHC. 53). 

2. npSIMOyrOAbHaSI TpaneUHSI 

EcJIH B Tpaneu;nn o~HH na yr JIOB np.H­
MOH, To TaRa.H Tpaneu;nH Ha3hiBaeTc.H 
npSIMOyrOJILHOH (pHC. 54). 

LD = L.C = 90°. 

BE = CD = h (BhlCOTa Tparreu;nn). 

AE =a- b. 

23. npstMoyrOAbHHK 

ll pSIMOyrOJILHHKOM Ha3hiBaeTCSI na­

paJIJieJiorpaMM, y ROToporo Bee yrJihi 
rrp.HMhie (pnc. 55). 

Puc. 55 
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IlpSIMoyroJihHHK o6Jia.,n;aeT BeeMH eBoiieTBaMH napaJIJieJiorpaMMa. KpoMe 
TOI'O, y npHMOyrOJihHHKa AHarOH3JIH paBHhl. 

CTopoHhi npSIMoyroJihHHRa o,n;HoBpeMeHHO SIBJISiroTe.H H BhieoTaMH. 

d2 = a2 + b2. 

S = ab = .!_d2 sin q> 2 . 

24.PoM6 

PoM6oM Ha3hiBaeTe.H napaJIJieJiorpaMM, 
y ROTOpOI'O Bee eTOpOHbl paBHbl (pHe. 56). 

TaR RaR poM6 .HBJI.HeTe.H napaJIJieJio­
rpaMMOM, TO OH 06Jia.,n;aeT BeeMH ero eBOH­
eTBaMH. 

KpoMe TOI'O, auazonaJLU po.M6a B3aU.M­
no nepnenauKyJL.Rpnbt u .RBJL.R10mc.R 6uc­
ceKmpuca.Mu ezo yzJLoB. 

AC .lBD. 

A 

PHc.56 

AC- 6:ueceRTpMea yrJioBA H C; BD- 6:uceeKTp:nca yrJIOB B H D. 

df + di =4a2. 

. 1 
S = a · ha = a2 s1n a = 2 d1 • d 2 - nJioru;a,n;h poM6a. 

25.KBaA.paT 

KBa.z:.paTOM Ha3hiBaeTe.H np.HMoyroJihHHR, 
y ROTOpOI'O Bee eTOpOHhl paBHhl (pHe. 57). 

MomHo cRaaaTh, "t!TO RBa,n;paT - aTo poM6 e 
np.HMhiM yrJIOM. 

KBa.,n;paT o6Jia.,n;aeT BceMH eBoiicTBaMH np.HMo­
yroJihHHRa H poM6a. 

OcuoBHhie cBoiicTBa 

1. Y RBa.n;paTa Bee yrJihl np.HMhle. 
2. Y RBap;paTa ,D;Hai'OHaJIH paBHhl, B3aHMHO 

nepneH,D;HRYJI.HpHbl H .HBJI.HIOTe.H 6:neeeKTpMeaMH 
ero yrJioB. 

26. OKpy>KHOCTb 

a 

a 

a 

PHc.57 

a 

0Kpy3tHOCTh10 Ha3hiBaeTe.H I'eOMeTpH"tleeROe MeeTO TO "tieR ITJIOeROeTH, 
paBHOy,D;aJieHHbiX OT O,D;HOH ee TO"t!RH (n;eHTpa) (p:ne. 58). 

0Tpe30K, COe,D;MH.HIOIIJ;MH n;eHTp ORpymHOCTM C TO"t!ROH Ha ORpymHOeTH, 
Ha3hiBaeTe.H pa.z:.HyCOM. 
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A 

m 

Puc. 58 

06o3nattenue: r 11JII1 R. 
Ha p11cyHKe OC = OE = OD = R. 
qaCTh oKpymHoCTI1 (Harrp11Mep, CmD) Ha3hi­

BaeTcSI ,u;yroii. 
0Tpe30K, COe,ZJ;11H.HIOII.1;11H ,n;Be TOlJKI1 0Kpym­

HOCTI1, Ha3hiBaeTc.H xop,u;oil, a xop,n;a, rrpoxo,n;.H­

Il1;a.H qepe3 II,eHTp, - ,LJ;HaMeTpOM. 

AB, BC, CD 11 CE - xop,n;hi OKpymHoCTI1. 

CE - Hai160Jihiiia.H 113 xop,n; - ,n;l1aMeTp. 

06o3nattenue: d 11JII1 D. 
D=2R. 

qaCTb IIJIOCKOCTI1, OrpaHI1lJeHHa.H OKpymHO-

CThiO, Ha3hiBaeTC.H KpyrOM. 

qaCTh Kpyra, orpaHI1tieHHa.H ,n;yro:H: (CmD) H CT.HI'I1BaiOII.1;eH ee xop,n;o:H: 

(CD), Ha3hiBaeTC.H cerMeHTOM. 

qacTh Kpyra, orpaHI1tieHHa.H ABYM.H PaAI1ycaMH 11 ,n;yro:H:, Ha3biBaeTc.H ceK­

TopoM. 

'Y roJI, o6pa3oBaHHhiH ABYM.H pa,n;11ycaM11, Ha3hiBaeTc.a u;eHTpaJihHhiM 

(LCOD Ha pHc. 58). 
'YroJI, y KOTOpOrO Bepiii11Ha Jiemi1T Ha OKpymHOCTH, a CTOpOHbl .HBJI.HIOTC.H 

XOp,ZJ;aMI1, Ha3hiBaeTC.H BDHCaHHhiM (Haiipi1Mep, .LABC). 

27. CooHcroa KacaTeAbHbiX K oKpy>t<HOCTH 

'YroJI, o6pa3oBaHHhiH ,n;ByM.H KacaTeJih­

HhiMI1 (CA 11 CB), HCXO,ZJ;.HIII,HMI1 113 O,ZJ;HOH 

TOlJKI1, Ha3hiBaeTC.H ODHCaHHhiM (LACB 
Ha pHC. 59). 

n----1-------~~ c 1. Pa,n;11yc, rrpoBe,n;eHHhiH B TOtiKY Kaca-

Puc. 59 

Puc.60 

HI1.H, rreprreH,ZJ;HKYJI.HpeH KaCaTeJihHOH. 

2 . .[I; Be Kaca TeJihHhie, rrpoBe,n;eHHbie K 

OKpymHOCTI1 113 O,ZJ;HOH TOlJKH, paBHbl, H 

II,eHTp OKpymHOCTI1 JiemHT Ha 611CCeKTp11Ce 

yrJia Mem,n;y HHMH. 

28. OKpy>t<HOCTb H TpeyroAbHHK 

1. 0KOJIO BC.HKOI'O TpeyrOJibHI1Ka MOmHO OIII1-

CaTh OKpymHOCTh; II,eHTpOM OKpymHOCTH .HBJI.HeTC.H 

TOtiKa rrepecetieHI1.H rreprreH,n;I1KYJI.HpoB, rrpoBe,n;eH­

HhiX K CTOpOHaM qepe3 11X cepe,ZJ;11Hbl (pHC. 60). 
2. Bo BC.HKMH TpeyrOJibHMK MO.iKHO BIIMCaTh 

OKpymHOCTh; II,eHTpOM OKpymHOCTH .HBJI.HeTC.H 

TOlJKa rrepeCetieHH.H 6HCCeKTp11C (p11C. 61). 
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Puc.61 

29. 0Kpy>KHOCTb H lfeTblpexyroAbHHK 

1. ,l.J;JIH TOrO "tJT06hl OKOJIO "tleTblpex­

yrOJihHHKa MO»CHO 6hiJIO OIIHCaTh 

oKpymHoCTh, Heo6xo,D;HMo H ,D;OcTaTo"tJ­

HO, "tJT06hl CYMMa IIpOTHBOIIOJIO»CHbiX 

yrJIOB 6hiJia paBHa 180° (pHC. 62). 
a+~= 180°. 

2. ,ll;JIH Toro qTo6hi B l:IeThlpexyroJih­

HHK MO»CHO 6hiJIO BIIHCaTh OKpym­

HOCTh, Heo6XO,D;HMO H ,D;OCTaToqHo, l:IT0-

6hl CyMMhl IIPOTHBOIIOJIO»CHbiX CTOpOH 

6biJIH paBHhl (pHC. 63). 
a+ c = b +d. 

30. YrAbl H oKpy>KHOCTb 

I.J;eHTpaJI:&HidH yroJI H3MepHeTCH ,D;y­

roii, Ha KOTOpyro OH OIIHpaeTCH (pHC. 64). 
LAOB =uAmB. 

BnucaHHidii yroJI H3MepSieTca rroJio­

BHHoii ,D;yrH, Ha KOTOpyiO OH OIIHpaeTCSI 

(pHC. 65). 
1 

LABC = 2" uAmC. 

Puc.62 

a 

Puc.63 

B 

Puc.64 
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B 

c 

PHc.65 

A 

PHc.66 

A 

B 
m 

PHc.67 

n 

B 

PHc.68 

YroJI Meat,ll;y xop)l;oif H KacaTeJihHOH HaMe­

p.HeTc.H IIOJIOBHHOH ,n;yrH, 3aKJIIOl!eHHOH BHyT­

pH Hero (pHc. 66). 
1 

LABC = 
2

uBmC. 

Y rOJI Meat,ll;y ,li;BYMH Kaca TeJihHhiMH H3Me­

p.HeTC.H IIOJiypa3HOCTbiO ,n;yr (pHC. 67). 
1 

LABC = 2(uAmC- uAnC). 

Y rOJI Meatp;y ,ZJ;BYMH XOp,ll;aMH H3Mep.HeTC.H 

IIOJIYCYMMOH ,n;yr, Ha KOTOpble OH OIIHpaeTC.H 

(pHc. 68). 
1 

LAEC = 2(uAmC + uBnD). 

YroJI Meacp;y ceKym;HMH HaMep.HeTc.H rroJiy­

paaHOCTbiO ,n;yr Mem,n;y HHMH (pHC. 69). 
1 

LABC = 2 (uAmC - uEnD). 

YroJI MeatAY KacaTeJihHOH u ceKy~eif Ha­

Mep.HeTC.H IIOJiypa3HOCTb10 OTCeKaeMhlX HMH 

,n;yr, IIpHJiemarQHX K KaCaTeJibHOH (pHC. 70). 
1 

LABC = 2(uAmC- uCnD). 

m 

m 

A 

PHc.69 

c 

PHc.70 

B 
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31. MeTpH~ecKHe cooTHOUJeHHSI B oKpy>KHOCTH 

EcJIH xopp;bi AB H CD nepeceKaiOTC.H B 
TO"t!Ke E, To npouaBe,ZJ;eHue oTpeaKOB O,ZJ;Hoil 
XOp,ZJ;LI paBHO npOH3Be,ZJ;eHHIO 0Tpe3KOB ,ll;py­
roif (pnc. 71). 

AE · EB = CE ·ED. 
EcJIH H3 TO"t!KH B K OKpymHocTH npoBe,n;e­

Hhl ,n;Be ceKy~ne BDA H BEC, To 

DB · AB = EB · CB (pnc. 72). 
EcJIH H3 TO"t!KH B K oKpymHOCTH npoBep;e­

Hhi ceKy~a.H BDA H KacaTeJibHa.H BC, TO npo­
H3Be.n;euue ceKyw.eil ua ee BHewuroro llaCTb 
paBHO KBa.n;paTy KaCaTeJILHOH (pHC. 73). 

AB·DB=BC2. 

B 

Puc.72 

Puc. 71 

Puc. 73 

32. AAHHa OKPY>KHOCTH. nAoWa.Ab Kpyra H ero ~acreH 

C = 2nR = nD - ,D;JIHHa OKpymHOCTH; 
nRn° 

l = 
1800 

= Ra- ,D;JIHHa ,n;yrM oKpymHocTH; 

1 1 
S = nR2 = -nD2 = - CR- nJioTnarrh Kpyra· 
~ 4 2 ~M ' 

c 
1t = D ~ 3,14 - OTHOIIIeHHe ,D;JIHHbl OKpym-

HOCTH K ee ,D;HaMeTpy; 
nR2n 

SceKT. = 
360 

- ITJI0~3.,ll;b CeKTOpa. 
Puc. 74 

D 
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33. noHSITHe BeKTopa 

BeKmopoM Ha3hiBaeTc.H HarrpaBJieHHhiH oTpeaoK (pMc. 75). 
Bc.HKMH BeKTop xapaKTepMayeTc.H: 

1) Hat.IaJihHOH TOl.IKOH; 

2)HarrpaBJieHMeM; 

3) ~JIMHOH (Mo~yJieM). 
A 

Puc. 75 

B 

~ Jtunou ( MoayJleM) HeHy JieBoro BeKTopa AB HaahiBaeTc.H ~JIMHa oTpeaKa 

AB M o6oaHat.IaeTc.H I AB I MJIM 1a1. 

34. PaseHcrBo BeKTopos 

EcJIM HeHyJieBhie BeKTOphi JiemaT Ha o~Ho:H rrp.HMoft MJIM rrapaJIJieJihHhiX 

IIp.HMhiX, TO OHM Ha3hiBaiOTC.H lCOJlJlUHeapHblMU (pMC. 76). 
KoJIJIMHeapHhie BeKTOphi: A • 

a, m, CD, KP, AA = 0. 
HeKOJIJIMHeapHhie BeKTOphi: 

CD M ST, KP M ST. 

KoJIJIMHeapHhie BeKTOphi HaahiBa­

IOTC.H COHanpa8JleHHblMU, eCJIM OHM 

MMeiOT O~MHaKOBbie HarrpaBJieHM.H. 

HarrpMMep, a tt m, a tt KP, 

mtt KP. 

K~ .. 
Puc.76 

p 

c 

T ..... 

KoJIJIMHeapHhie BeKTOphi Ha3hiBaiOTC.H npomueonoJlOJICHO nanpaeJLeHHbt­

MU, eCJIM OHM MMeiOT pa3Hhie HarrpaBJieHM.H. 

HarrpMMep, a M CD ' m M CD ' CD M KP . 

BeKTOphl Ha3hiBaiOTC.H pa8HblMU, eCJIM OHM COHarrpaBJieHhl M MX ~JIMHhl 

paBHhl. 

35. KoopAHHaTbl seKTopa 

IlyCThA(xl; Yl)- Hat.IaJIO BeKTopa a, B(x2; Y2)- KOHeu; BeKTOpa a (pMC. 75). 
KoopaunamaMU eeJCmopa a Ha3hiBaiOT l.IMCJia al = x2 - xl' a2 = Y2 - Yl 

M o6oaHat.IaiOT a(a1; a 2). 

Tor~a a6coJIIOTHa.H BeJIMt.IMHa (Mo~yJih) BeKTopa c Koop~MHaTaMM a 1, a2 

paBHa I a I= J a; +a; . 
ECJIM BeKTOpbi paBHhl, TOy HMX paBHhl COOTBeTCTBYIOID;Me KOOp~MHaThl. 

lf o6paTHO, eCJIM y BeKTOpOB paBHhl COOTBeTCTBYIOID;He KOOp~MHaThl, TO BeK­

TOphl paBHhl. 
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36. AeHCTBHSI Ha.A oeKTopaMH 

1. CyMMa ,n;Byx BeKTopoB. 

KaKOBhi 6hi HH 6hiJIH TOtiKH A, B, C, HMeeT 

MeCTO BeKTOpHOe paBeHCTBO (pHC. 77): 
---
AB + BC = AC (npaBHJIO TpeyroJihHHKa), 

HJIH a+ 6 =C. 

2. BeKTOphi CKJia,D;hiBaiOTCH reoMeTpHtie­

CKH no rrpaBHJIY rrapaJIJieJiorpaMMa (pHc. 78): 
CYMMa ,D;BYX BeKTOpOB a H 6, HMeiOID;HX o6m;ee 

HatJ:aJio, H3o6pamaeTCSI ,n;HaroHaJihiO rrapaJIJie­

JiorpaMMa, IIOCTpOeHHOrO Ha :3THX BeKTOpax. 

3. ,Il;JIH BeKTopoB cnpaBe,n;JIHBhi nepe.Mecmu­
meJtbHbtil H COllemameJtbHblU 3aKOHbl CJIOmeHHH: 

a + 6 = 6 + a H a + (6 + C) = (a + 6) + c. 
4. Pa3HOCmbJO 8e1Cmopo8 a(al; a2) H 6(bl; b2) 

Ha3hiBaeTCH TaKOH BeKTOp c(cl; C2), KOTOpbiH B 

CYMMe C BeKTOpOM 6 ,naeT BeKTOp a, T. e. 

6 + c= a (pHc. 79). 

B 

Puc. 77 

B 6 

Puc. 78 

B 

c 

D 

5. YMHomeHHe BeKTopa Ha tiHCJio. 6 
I1pOU38eiJenue.M Be1Cmopa a(al; a2) na llUCJtO AL---....:----~ 

k Ha3hiBaeTCSI BeKTOp ka(ka1; ka2). Puc. 79 
ll3 orrpe,neJieHHH cJie,nyeT, tJ:To: 

1) npou3BeiJenue JtJ06ozo BeKmopa na llUCJto HYJtb ecmb nyJteBou BeKmop; 

2) iJJtJl Jt1060ZO llUCJta k U Jt1060ZO 8eKmopa a 8eKmOpbt a U ka KOJtJtUHeapHbl. 
OcHOBHhie cBoifcTBa yMHomeHHH BeKTopa Ha tiHCJio: 

1) (kl)a = k(la)- collemameJtbHbtu 3aKoH; 

2) (k + l)a = ka + lii- I pacnpeiJeJtumeJtbHbtil 3aKoH; 

3) k(a + 6) = ka + k6- II pacnpeiJeJtumeJtbHbtu 3aKoH. 

3 7. CKaASipHoe npoH3BeAeHHe oeKTopoo 

CKaJtJlpHbt.M npou3BeiJenue.M ,n;Byx BeKTopoB Ha3hi­

BaeTCH npOH3Be,D;eHHe HX ,D;JIHH (MO,D;yJieH) Ha KOCHHYC 

yr Jia Mem,ny HHMH (pHC. 80). 
ii · 6 = Iii I · 16J · cos a. 

1) EcJIH a .l6, TO a= 90°, cos a= 0, Tor,na a. 6 = 0. 
BepHO H o6paTHoe: ecJIH a . 6 = 0, TO a .l 6. 
2) EcJIH a< 90°, TO a. 6 > 0; eCJIH a> 90°, TO a. 6 < 0. 

6 
Puc. 80 
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38. CKaASipHoe npoH3Be.AeHHe s KoopAHHaTax 

EcJIM ii{x 1; yd, 6{x2; y 2}, To ii · 6 = x 1x 2 + y 1y2. 

CJte8cmBue 1. ii ..l 6 Tor,n;a M TOJihKO Tor,n;a, Kor,n;a x 1 x 2 + y 1y2 = 0. 

CJte8cmBue 2. cos a= x 1x 2 + y1y2 
, r,n;e a - yroJI Mem,n;y HeHyJieBbl-

~ x; + y; . ~ x; + y; 
MH BeKTOpaMM a{xl; yl}, 6{x2; Y2}. 

39. CsoHCTBa cKaASipHoro npoH3Be.AeHHSI seKTopos 

1) ii . ii = liil 2 ; 

2) ii · 6 = 6 · a (rrepeMeCTHTeJihHhiM 3aKOH); 

3) (ii + 6) · c = ii · c + 6 · c (pacrrpe,n;eJIHTeJihHhiM aaKoH); 

4) (kii) · 6 = k(a · 6) (coqeTaTeJihHhiM aaKoH). 

40. YpasHeHwe oKpy>t<HOCTH 

y EcJIH u;eHTpoM oKpymHOCTH .HBJI.HeTc.H HatiaJio 

KOOp,ll;MHaT (pMC. 81), TO ypaBHeHHe OKpymHOCTH 

MMeeT BM,ll; 

Puc. 81 

~ 

X 

EcJIM u;eHTP oKpymHOCTM M(x0 ; y 0 ), To 

ypaBHeHMe oKpy:tKHOCTM MMeeT BM,n; (p11c. 82) 

(x - Xo)2 + (y - Yo)2 = R2. 

x2 + y2 = R2. 

y 

Yo --

0 

41. YpasHeHHe npSIMOH 

X 

Puc. 82 

1) Jho6a.H IIp.HMa.H B ,z::t;eKapTOBhiX KOOp,li;MHaTaX X M y 3a,n;aeTC.H ypaBHe­

HMeM BH,ll;a ax+ by+ C = 0, r,n;e aM b- KOa<l><l>Mu;HeHThl IIpH HeM3BeCTHbiX, 

C - CB060,li;HhiM qJieH. 
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c 
2) EcJIH a= 0, b::;:. 0, To y = -- - ypaBHeHHe 

b 

rrpHMOH, rrapa.rrJieJibHOH ocH Ox (pHc. 83). 

c 
3) EcJIH b = 0, a::;:. 0, TO x =-- - ypaBHeHHe 

a 
rrpHMOH, rrapa.rrJieJihHOH ocH Oy (pHc. 84). 

4) EcJIH c = 0, a ::;:. 0, b ::;:. 0, To ax + by = 0 -
ypaBHeHHe rrpHMOH, rrpoxo,n;H~eii qepe3 Hat.Ia.rro 
KOOp,li;HHaT (0; 0) (pHC. 85). 

y 

0 

y 

0 

y 

c 
y=--

b 

PHC. 83 

c 
X=--

a 

PHc. 84 

PHc. 85 

X 

X 

X 



1 

a 

2 

m 

3 

A D 

PaJLleA II 

YnPA)I(HEHH}I B TAiiAHUAX 

VII KAacc 
CMEiKHhiE YrJihl 

Lac - Lcb = 25° 
Lac, Lcb-? 

b 

Lmk = 8 Lkn 
Lmk, Lkn-? 

LCDB : LADC = 4 : 5 
LADC, LCDB - ? 

B 

4 

M p 

5 

p L 

6 

Ta6!lul/a 1 

LMPK = 2,6 LKPN 
LMPK, LKPN-? 

LRLS = 80°/o LPLR 
LP LR, LRLS - ? 

s 

LPKN = 40° 
LMKS-? 

M K N 



7 

A 

8 

p 0 

9 

K L 

c 

LBCD = 120° 
LBCE-? 

B 

LSOQ-? 

R 

LKLR = 40° 
LTLN-? 

N 

Pa34eA II. Ynpa)I(HeHuR B Ta6Auuax (VII Mace) en 29 

10 

c 

A 0 

11 

M s 
12 

A M 

0KOHllQHUe ma6Jl. } 

LDOE-? 

B 

LMSP=LNSK 
LMSP-? 

N 

LAMN, LBMN-? 

D 

B 
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BEPTUKAJihHhiE YfJihl 

1 

2 Ll + L3 = 70° 
L2, L4-? 

J..-3____. Lmn 1 + Lm1n1 + Lm 1n = 240° 
Lmn-? 

m 

4 Ll- L2 = 120° 
L3, L4-? 

5 

6 

7 

8 

c 

A 0 

D 

2 (Ll + L3) = L2 + L4 
Ll, L2, L3, L4- ? 

Ll + L2 + L3 = 5 L4 
L4-? 

Ll = L2 + L3 
Ll, L2, L3-? 

AB ..l CD 
LADE-? 
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10 
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Ll = 40° 11 
L2, L3, L4-? 

a 

Ll = 125° 12 
L2, L3, L4-? 

a 

13 
LAOC-? 

0KOIIlJQI/Ue ma6Jl. 2 

Ll- L2 = 75° 
Ll, L2, L3-? 

Ll + L2 + L3-? 
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llPH3HAKH PABEHCTBA TPEYrOJihHHKOB 

Ta6JJUlfa 3 

Haii~HTe rraphi paBHhiX TpeyroJibHHKOB H ~oKa:>KHTe Hx paseHcTso. 

1 
c 

D 

2 

3 s 

p 

4 F 

M 

5 
Q 

6 

7 

8 

B D 

E F 

B 

D 



Pa3.teA II. Ynpa)f(HeHu~ B ra6Auuax (VII Kl\acc) en 33 

llpodOJ?:J/Cellue ma6J?. 3 

9 13 c 

A B 

D 

10 14 
A 

0 
D 

B R 

11 15 
M 

N B 

12 16 
s 
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flpodoR:JK:enue ma6rz. 3 

17 BC=AD 

A~~------------~~B 

18 
D 

E 

A 

19 p 

Q R 

20 
B c 

A 

21 

23 

24 

c E 

D 

D 
A~----<r---~B 
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0KOH'JaHue ma6Jl. 3 

25 D 29 CE=AF 

26 30 

D 

27 A E D 31 

F B 

28 32 

A A B 
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UEPHMETP PABHOiiE)J:PEHHOrO TPEYrOJibHHKA 

1 c 

A 

2 K 

M 

3 

s 

AC= 2AB 
P= 20 
AC, BC,AB-? 

B 

KM-MN= 10 
P= 26 
MK,KN,MN-? 

N 

P = 2,5; RT = 1,3 
RS, ST-? 

~ 
R 1,3 T 

4 R 

Q E 

p = 6,4 
RQ = 3,5 QE 
QR, RE, QE-? 

5 

Ta6nulJa 4 

P= 35 
EF: EM= 3: 2 
EF,EM,MF-? 

E~.,....-----__,..~F 

6 

B 

A 

7 

M 

E 

P = 3,4; BC = 1,3 
AB-? 

c 

MN-EN= 1 
MN = 2,3 
P-? 

~ 
M N 

8 K 

M R 

KM+MR=25 
P-? 

N 
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9 
F 

D M 

10 

R 

DF + FM + DM = 28 ,_1_2__. 
P=36 
FM-? 

E A 

RT: RS = 4: 7 13 
P=45 
RT. TS,RS-? 

s 

v 
T M 

11 c AC=BC 14 
pl- p2 = 2 
AC,BC-? 

A 8 B M 

c 

8 

K 

K 

0KOH'-IGHUe ma6Jl. 4 

AC=BC 
p2- pl = 2 
AC,BC-? 

B 

MK=KN= 12 
pl- p2 = 3 
MN-? 

N 

MK=KN= 12 
p2- pl = 3 
MN-? 

N 
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CBOHCTBA PABHOiiE,L(PEHHOrO TPEYrOJibHUKA 

Ta6!lUlJa 5 
HaiiAHTe LCBA. 

1 A B 5 
B 

D A c 

c 
2 6 

c 

D A D 

3 7 
M c B D 

A 

c 

N A 

4 8 
A D 

D E 
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flpoOO!l:JJCeHue ma6!l. 5 

9 13 
B E 

A c D D B c 

10 14 
B 

B 

A C DE 
c 

11 15 

~ D c A 
B A 

12 BC=AB 16 

c 

B 

A 
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0KOH'-IQHUe ma6.11. 5 

17 18 
c A 

B M B D 

UPUlHAKU UAPAJIJIEJihHOCTU UP.siMhiX 

"YKa-'KHTe rrapbl rrapaJIJieJihHbiX IIpSIMhiX (0Tpe3KOB) H ~OKa-'KHTe 
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MT=34 
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19 
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M 
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s 
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o------~:0 R 

Q 

RLKM- rrapaJIJieJiorpaMM 
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Q 20 

22 ABCD - Tparreu;HH 
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llpooOJr:HCeHue ma6Jl. 12 

25 29 S= 55 

K 

9 

E 12 F T 17 M 

26 
M 

30 M NTQ - Tparreu;HSI 
SMNTQ =50 

T 

M 

s R 

Q 

27 31 ABCD - Tparreu;HSI 

M SABCD = 432 

B 
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A 

A c B 
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A M K 

4 5 
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B c 
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X 

A D 

35 ABCD- rrpsMoyroJihHIIK 

B F X c 

[;7 15 
A 18 D 

36 
P,\MNK = 70 
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M Q K 

37 

38 

A 

39 

40 

Ilpooon:J/CeHue ma6n. 12 
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K 

RN-MK=4 
SRMNK = 96 

ABCD - rrapaJIJieJiorpaMM 
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SAEeD=--
3 
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E 
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ABCD- poM6 
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t--4_1 _.. ABCD - napaJIJieJiorpaMM 
S= 900 

A 

42 MKLT- rrapaJIJieJiorpaMM 
S MKLT = 48, p MKLT = 40 

43 

M 

44 

A 

L 

MLBT - Tparren;HSI 
S= 243 

18 

E 

35 

T 

SMBc = 320 

B 

F 5 C 

45 

46 

47 

48 

A 

L 

R 

llpooo!l:JICeHue ma6Jl. 12 

LRQT- Tparren;HSI 
SLRQT = 300 

M T 

RKQL - Tparren;HSI 
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13 

Q 
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17,5 

ABCD - rrpHMoyroJihHHK 
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49 

M 

50 

A 

51 

R 

MKLT - Tparreu;H.a 
S= 81 
KE=x 

E T 

ABCD - Tparreu;H.a 
AC=9 

X 

BD= 12 
S= 54 

D 

RQMN- Tparreu;H.a 
QN= 12 

X RM=5 

10 N 

52 

A 

53 

A 

54 

A 

0KOHIJQHUe ma6Jl. }2 

ABCD - Tparreu;H.a 
S= 100 

B 

ACBM - rrapa.rrJieJiorpaMM 

SABcD = 180 

X 

20 B 
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OllPE,l(EJIEHUE UO,l(OJiHbiX TPEYrOJibHUKOB 

Haii~HTe x, y, z. 

1 

2 

B 

~NK-~1N1K1 
N1K1 : NK = 2 : 1 

N~ x 

4\---?K 
M 6 Ml 

3 MLM- M1L1M1 
KL : LM : KM = 6 : 7 : 5 

4 MBC- M 1B 1C1 
PMBc = 36 

B 12 

A~ A! 

c 

6 

Ta6flUlJa 13 

MBC-M.tB1C1 
B 1 AB: BC: AC = 

=6:4:3 
pMBC =91 y 1 1 1 

7 ~KN-~1K1N1 
MK : KN : MN = 9 : 7 : 8 

X+ y = 48 

8 ~KN-~1K1N1 
MK : KN : MN = 9 : 7 : 8 

x-y=6 
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9 !illTK- MBC 
s/1RTK = 16, SMBc =X 

B 

T 

A 
R 

K c 
10 MBC-MIBICI 

B SMBc = 32 v SMBC =50 c 1 I 1 
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A X 

11 flMNT- f1MtN1T1 
S!:J.MNT = 75 
Still N T = 225 

1 1 1 

N 

t:>~l 
12 M'ER- llli'MC 

MN: FE= 7:6 
s!illNc- sM'ER = 26 

N StJ.FER= X 

S!illNC = Y 

F~R 
c 

M 

13 

B 

A 9 D 

14 

B 

15 
M 

N 

16 
L 

K 

flpodo!l:JICeHue ma6!l. 13 

MBC-~DEC 
BC= 21 

15 c 

BC= 14 
AB= 12 
AC= 10 

c 

p!illNK =55 
MN=x 
MK=y 

K 

S!illEF = 8 
SMLM= X 
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Jlpooon:JICeHue ma6n. 13 

17 MBC-M!NK 21 K PAMNK =X 

p MBC : p AMNK = 2 : 3 
SM.Bc + SAMNK = 130 

N SM.Bc= x 

B SAMNK= y 

A~ 
K 

N F M c 
18 MlMN-MCB 22 pAMNQ =X 

s!lRMN = 1s, sMcB = 32 
Q A P!lRMN + PMcB= 91 
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c PMcB= Y 
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N 

N F M 

19 CO: OD = 5:6 23 M.BC-MCD 
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B 

A A 27 D 

20 SMMc: SAMcB= 1: 3 24 DEIIAC 
AB=x B BD: AB = 1:3 
BC=AM SM.Bc =54 
AB MB SADEC =X A E 

B 
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28 

DEiiAC 
B BD: AB = 1:4 

K 

SADEC = 60 
SMBc = x 

c 

dMNK-dMKT 
NKiiMT 
PMNKT =X 

T 

ABCD- rrapaJIJieJiorpaMM 
BC AC _ 
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N 

M E 

flpoiJo!l:JICeHue ma6!1. 13 

29 
B 
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M 

34 

B 

18 

c 
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NK=MK 
PMVMK =X 
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A 

35 

36 

K 

16 

M 

0KOHIJGIIUe ma6JZ. }3 

30 R 

AC=BC 
AC -AB = 4,8 

A AD: DC= 3: 5 
PMBc = x 
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llPH3HAKH llO,LlOiiiDI TPEYfOJibHHKOB 

Haii,n;HTe x, y. 
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M 
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X 

F 

5 
t--___. R 

y A 
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A 

5 

M 

10 

K c 
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Ta6JlUlfa 14 

RT= 17 

T 

B 
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K STIIKL 13 

4 T 2 L 

MBD-MEC 14 
AB=32 
AC=20 

B 

c 

ON= 12 15 

X K y N 

B BC= 24 16 

c 

Jlpooo!l:JICeHue ma6H. 14 
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B 

PKIIMN 

p 32 K 
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E y M N 
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CBIIDA 
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A 

19 
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A 

AB II DC,AB = 18 
DC = 12, X + y = 20 

M 

N B 

A 

22 

M 

RKLN - rrapanJieJiorpaMM 23 
Q 

M 

ABCD - Tparren;HH 
BD= 32 

D 

24 

M 

s 

flpoOO!l:JICeHue ma6!l. 14 

BCIIDE 
AB: BD = 2: 1 

c E 

MNPT- rrapaJIJieJiorpaMM 
KX:y=3:1 

E 

ML= 12 
MK=18 

L 

ptY.TOE: PASOF = 2: 3 
X+ y = 10, TE II SF 

F 

L3 = L1 + L2 
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LB= 2 LA 

A 

27 
M 
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0KOH'-IQHUe ma6Jl. ]4 

MO: OL = 3: 1 
MQIILN 
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DPU3HAKU UO)lOiiiDI TPEYfOJihHUKOB 

Ta6flulJa 15 
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,__2_6 ....... EKFQ- npHMoyroJihHHK 
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MLM 
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7 ,lJ;aHo: 
R MlFS 

RF=SF 

F 

p !illFS = 30 
s RS-? 

RF-? 
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,Il;aHo: 8MEN 
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MN-? 

N 

15 
B 
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OKoHIJaHue ma6Jl. 16 

,Il;aHo: MBC 
AB= 16 
ptiMNK-? 

A 
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p 
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R 
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UPOUOPIJ;UOHAJihHhiE OTPE3KH 
B UPBMOYrOJihHOM TPEYrOJihHHKE 

Ta6Jlulla 17 

Haii~HTe HeHaBecTHhie JIHHeHHhle 3JieMeHThl t:,.MNK (LK = 90°). 

1 MN=26 5 MN=25 

K 
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K 
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KACATEJILHMI K OKPYJKHOCTII 
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N 

MN=30 
AB=x 



122 cc• feoMeTpHII. 3a.Lla411 Ha rDTOBbiX 4epTe>Kax LlAR nOLl/OTOBK11 K rvtA 11 ET3. 7-9 KJ\aCCbl 

33 

34 s SN=x 

N 

35 
A 

c B 

36 

37 

A 

38 

39 

40 

c 

flpoOO!lJ/CeHue ma6!l. 21 

X 

B 

KE= 12 
MN=x 

ABIICD 
AB = 12 
CD= 16 
MN=14 

D 



41 

B 

AB+CE =CD 

42 

AK= OK= 10 

43 

c 

44 

SMBc=x A 

A 

D 

c 

B 

Pa.ueA II. Ynpa)I(Hemm B Ta6Auuax (VIII KAacc) ••• 1 2 3 

IlpodoHJICeHue ma6Jl. 21 

45 

A 

uCB-uAD=65° D 

46 N 

M 
LNMC = 75°, uNM: uMC = 2: 1 

47 

uKT : uT M = 7 : 4 

48 

A 

N 
uAMB: uANB = 5: 11 



124 cce feoMerpuR. 3a.Lla4u Ha roTOBbiX 4epTe>Kax .£11\R no.!lroTOBKU K TVIA u ff3. 7-9 KAaccbl 

0KOH'-IQHUe ma6Jl. 2J 

49 M 

K 

uMN : uNK = 31 : 16 

50 

N 

uNM : uNK = 20 : 24 

51 

A 

uAB : uBC : uAC = 7 : 11 : 6 

52 

A 

uBC : uCA = 2 : 5 

53 A 

B 
uAB : uBMA = 3 : 5 

uAB: uCA= 10:12 



Pa:JA.eA II. Ynpa.>KHeHMH B Ta6ttuuax (VIII KAacc) en 125 

liEThiPE 3AME~TEJihHhiE TOliKH TPEYrOJihHHKA 

Ta6!lUlJa 22 

1 LNMK = 60°, MO-? 5 QM = 9, BT = 12, SMJoQ - ? 

B 

M K Q T R 

2 LMKN = 66°, LFNO-? 6 R RO = 20, OK - ? 
M 

Q 

K F N 
p 

3 LMCB1 -? 7 EF = 18, MK = 15, ON- ? 
B E 

A c M F N 

4 MK=11,CK-? 8 OC-? 

B 

M D N A c 



126 ((. reoMeTpHR. 3a4a4Vt Ha rOTOBb/X 4epTe>Kax M.R n04fOTOBKVt K (VIA VI Ef3. 7-9 K.t\aCCb/ 

9 
K 

M 

10 

11 

A 

B 

12 
M 

K 

E 

L.MON-? 

L.MEF = 60° 
E0=8 
OK-? 

F 

AA1 = 12 
BB1 = 9 
AB-? 

c 

OK=8 
OF=6 
FP=8 
EO-? 

p 

13 

M 

14 

15 

M 

N 

16 

A 

B 

flpooonJICeHue ma6J1. 22 

R 
SM1RN-? 

N 

BC= 20 
SMJoc-? 

MK=NK=20 
PM1BN = 35, MN-? 

K 

B StlOBC-? 



17 

1 

M 

2 A 

c 

M 

Pa3.4eA 11. Ynpa.>KHeHI1fl B Ta6~tuuax (VIII Mace) en 1 2 7 

0KOHIJQHUe ma6n. 22 

0 - TOtiKa rrepeCetieHHSI BhiCOT 

0 1 - TOtiKa rrepecetieHHSI Me,n;HaH 

MC=NC= 26 
MN=20 
001-? 

D ~~--n----------310 C 

N 

BDHCAHHMI H OllHCAHHMI OKPYJKHOCTH 

MK=NK= 26 
K MN=20 

E 

K 

OE-? 

N 

AB=52 
PMBc-? 

B 

3 

K 

4 
c 

PMMN-? 

AB=6 
SMBc-? 



128 ((e feOMeTpHR. 3a.Lla411 Ha IOTOBbiX YepTe)f(aX il/\.R nO.Ll./OTOBK/1 K fVfA 11 £(3. 7-9 KAaCCbl 

5 

K 

6 A 

7 

8 

F KF=EF 
Pt,.KFE-? 

E 

9 

PMBc-? 10 

LL, LM, LE-? 
E 

LA, LB, LACB-? 

11 

12 

M 

flpooon:JICeHue ma6n. 23 

M KE-? 

LAOC-? 

AC= 10 
OD-? 

MN-? 

N 



13 M 

14 
A 

c 

15 s 

R 

16 OK-? 

M K 

Pa3.1eA II. Ynpa)I(HeHI1fl B Ta6Auuax (VIII KAacc) ••• 1 29 

A0=20 
BC-? 

B 

RO-? 

T 

E 

17 

A 

18 

19 

c 

20 

L 

N 

llpoOOit:JICeHue ma6Jl. 23 

c 

D 

AC=BC 
OD = 0,4 CD 
PMBc = 40 
AB-? 

B 

KO-? 

CO-? 

L.N-? 

M 



1JQ CCe feoMerpHR. 3atla4M Ha rDTOBbiX 4epTe)l(aX .LlAR nOLlrDTOBKU K (J.1A U £(3. 7-9 K/\aCCbl 

Ilpooon:JJCeHue ma6n. 23 

21 R S!illEF-? 25 KE-? 

K 

E F 

22 c SMBc-? 26 AB = BC = AC, BD - ? 

23 B PMBc-? 27 
K MO-? 

M 

A 

c 

24 QN= 10 28 L OT-? 
Q MN=20 

MQ=24 
TN-? 

K T 

M T N 



29 

30 

M 

31 

32 

Pa34eA II. Ynpa)I<HeHufl B ra6Auuax (VIII KAacc) en 1 31 

BC-? 

N 

E 

KM=KL=20 
KO= 10 
RO-? 

SMBc-? 

flpooo!lJICeHue ma6J1. 23 

33 ML-? 

34 

AC-? 

35 MK = 16, ME, EF- ? 

36 



132 cc• feoMerpHR. 3a.Ll.a4J1 Ha roTOBb/X 4epre)l(aX .Ll.Ml nO.Ll.rDTOBK11 K rvtA J1 Er3. 7-9 KAaCCbl 

37 RK, QK-? 
Q 

38 B 

c M 

39 

MK=NK=30 
KO: OE = 12: 5 
MN-? 

40 EO-? 

AC + BC = 17 
Pt.-? 

A 

L..E : L..F = 1 : 2 

42 

p 

43 

44 

llpoOOJZJICeHue ma6JZ. 23 

AC=BC 
CD: DA = 3:2 

c Pt.-? 

Q OR-? 

K 

KR = KM = 16, OM- ? 

c 
cos LA= 0,6 
OM-? 



Pa3.4eA II. Ynpa>KHeHI1R a ra6A11uax (VIII KAacc) en 1 3 3 

Jlpooofl.JICeHue ma6Jl. 23 

45 OK= 12, AC = 20, sinLA- ? 49 ON-? 

c 

46 KM = KN = 16, MO - ? 50 AB +DC= 24, SMBCD- ? 
N B 

K 

D E c 

47 SM>QR-? 51 MN + LK = 20, s!lMNKL = 24 
M OE-? 

Q 

R 

48 K EK-? 52 MK + EF = 40, PMEFK- ? 
E 

F 



134 cce feoMeTpHR. 3all.aYI1 Ha roToBbiX YepTe)f(ax M.R noll.roTOBK/1 K H1A 11 Ef3. 7-9 KAaCCbl 

53 AD= BC, AB, DC-? 

c 

54 
M L.M, L.N-? 

N 

E 

K 

55 ABCD - rrp.aMoyroJihHHK 

AD= lO,AO-? 

56 PABCD = 48, MN-? 
D C 

A B 

57 

58 

JlpoOO!lJICeHUe ma6.ll. 23 

pABCD-? 

o--~-~---pc 

MN : NK : KL = 2 : 6 : 7 
M N PMNKL =54 

o---"::111"""-~--o MN, NK, 
KL,LM-? 

K 

59 ABCD - Tparrei.J,H.H 

A 

60 

M 

MN = 20 - cpe~HHH JIHHHH 

B C OK-? 

K D 

MNKP- Tparrei.J,H.H 

MP = NK, SMNKP- ? 

o-,.............::::~K 

N 



Pa:M.eA II. Ynpa)I(HeHUR B Ta6/\uuax (VIII Kl\acc) ••• 1 3 5 

61 AD - BC = 6, P ABCD - ? 

62 

63 

64 

C B 

D 

M 

A 

A 

MNKP - Tparren;HSI 
L.M, L.N, L.K, L.P-? 

N 

N 

AD= BC, SABCD - ? 

o--::::~~--==---oc 

B 

65 

E 

llpoiJofl:JJCeuue ma6Jl. 23 

EFMN- Tparren;H.a 
NE=MF 
EF+MN-? 

K F 

66 LM II KT, KT = 16, OT- ? 

67 EQ II MT, SMTQE-? 

68 BC II AD, AB =CD, AD-? 
1 

A M D 



136 cce feoMeTpHR. 3cl.tldlll1 HcJ roroa&lx Yepre)Kax Ll.ll.s:T no.tlroTOBKI1 K U1A 11 Er3. 7-9 KAacc&l 

69 

70 

71 

A 

72 

l'v!N II KL, KJV= NM = 
= ML = 10, 1\IIO-? 

10 

73 

KMIIFE,MO-? 74 

ABCD - Tparreu;M.a 
AD= BC, AB = 18 

OK-? 

K B 

MP II NK, MN = PK 
MP- NK = 6, SMPKN- ? 
M 

N 

K 

p 

75 

76 

B 

A 

Ilpodlu.J/Cellue ma6n. 23 

BC II AD, AB = CD, EF = 8 
OK= 5, SABCD-? 

B C 

K D 

ME II BK, MB = EK 
SMEKB-? 

2 E 

T K 

AD II BC' AB = CD 
AD= 9, OF-? 

4 

F D 

EFII TR, TR-EF= 14 
SrRFE-? 

R 



Pa3A.eA II. Ynpa>KHeHI1fl B ra61H1uax (VIII K!lacc) .,, 1 3 7 

77 

A 

78 

AB =CD, BC II AD 
SABCD-? 

ABCD - KBa~paT 
AB = 12, OE-? 

no--~-~--oc 

A 

79 ABCD - rrpHMoyroJihHMK 
AO-? 

80 MNFE- rrpHMoyroJihHMK 
KP-? 

F E 

p 

M K N 

81 

A 

82 

L 

83 

A 

84 

A 

M 

!7podo7.JICeHue ma6fl. 23 

ABCD- poM6 
LA-? 

4 c 

MNKL- poM6 
SMNKL-? ____ K 

N 

ABCD- poM6 
AC = 32, P = 80, OE - ? 

D C 



138 CCe feOMeTpHR. 3a.Lla4j,-j Ha WTOBbiX YepTe>KaX LlM1 nOLlWTOBKj,-j K (J1A U £(3. 1-9 Kt\aCCbl 

0KOHlJQHUe ma6Jl. 23 

85 86 B AB-? 

A D 

BEKTOPbl 

YKamnTe BeKTOPhi: 

a) COHarrpaBJieHHble C BeKTOpOM iii; 
6) COHaiipaBJieHHbie C BeKTOpOM ii; 
B) IIpOTHBOIIOJIOiKHO HarrpaBJieHHbie 

cmnii 

Ta6!lulJa 24 

2 

M 

MNKP - rrapaJIJieJiorpaMM 

'YRa:>KHTe BeRTOpbi: 

a) KOJIJIHHeapHble; 

6) COHarrpaBJieHHbie; 

B) rrpOTHBOIIOJIOiKHbie; 

r) paBHhie 



Pa3.4eA II. Ynpa:>KHeHI1H a Ta6t\uuax (VIII Kt\acc) ••• 139 

3 

E 
EFQL - napaJIJieJiorpaMM 

'YKa»tHTe BeKTOphl: 
a) KOJIJIHHeapHbie; 6) COHanpaBJieH­
Hbie; B) npoTHBonoJIO»tHhle; r) paBHbie 

4 

IIocTpOHTe BeKTOp e + f ABYMH cno­
co6aMH 

5 

o-- 5 

IIocTpoiiTe BeKTop ii + 6 ABYMH cno­
co6aMH 

6 

IIocTpoiiTe BeKTop k - iii 

llpodonJICeHue ma6n. 24 

7 

IIocTpoiiTe BeKTop 6- ii 

8 

A, B, C, D, E - npoH3BOJihHhie 
TO't!KH. 
HaiiAHTe cyMMY 

AB+CD+EA+BC+DE 

9 

M, N, E, F, K - npoH3BOJibHhie 

,D;oKaaaTh, 'liTO 

ME+KN+EK+NF=MN+EF+NE 

10 

--o 

IIocTpoiiTe BeKTop ii + 6 + c 



140 ((e feOMeTpHR. 3a.tla4~ Ha IOTOBbiX 4epTe)l(aX .tl!U1 nO.tliOTOBK~ K {J1A ~ ff3. 7-9 Kl\aCCbl 

11 

MFEN- rrapaJIJieJiorpaMM 
,ZJ;oKa3aTh, "t!TO 
-- -- -- -- -- --
MO+FE+OF+EN=ME+FM 

12 

CD+X+BC+AB=EF+AE 

13 T 

BhlpaaHTe BeKTop SM -qepea 
SR = ii H ST = 6 

MNKP- rrapanJieJiorpaMM 
BhipaaHTe BeKTOPhi OM H MA -qe­
pea BeKTOpbl MP =a H MN = 6 

flpoiJoJIJICeHue ma6JI. 24 

15 

s;..... ____ _.K 

RST K - rrapanJieJiorpaMM 
BhlpaaHTe BeKTOphi RK, KT, SR -qe­
pea BeKTOphl iii H ii 

16 

M 

MNFE - rrapaJIJieJiorpa~ 
BbipaaHTe BeKTOphi EA H F B -qepea 
BeKTOphi FN = iii H MN = ii 

17 

M 

Bhipa3HTe BeKTop KO -qepea BeKTo­
pbi MK = a 1-1 MN = 6 

18 

Aor-------------l.-
ABCD - rrapanJieJiorpaMM 
DK: KC = 1:3 
BhipaaHTe BeKTOphi AK H KB -qepea 
BeKTOphi AD = ii H AB = 6 



Pa:ueA II. Ynpa.>KHemm B Ta6Auuax (VIII Kl\acc) ••• 1 41 

19 

N 

M 

MK: KN= 3:2 

Ilpooo!l:JJCeHue ma6!l. 24 

23 

AO'-----------.oon 
M - cepe~HHa BD 
N - cepe~HHa AC 

Bhlpaa~BeKTOp AM liepea BeKTO- ______ 1 __ _ 
phi a = AK H 6 =AN ,Il;oKa3aTh, liTO MN = 2 (AD+ CB 

20 E 

F 

EA:AF=2:5 
BhlpaaHTe BeKTop KE liepea BeKTo­
phi iii= KA H ii = KF 

21 

c 

B 

22 N 

M 

,1J;oKa3aTh, liTO 
AM+AN+AK=O 

A 

24 
liiil = liil = llil 
,1J;oKa3aTh, liTO 
iii+ii+li=O 

25 

liil = llil = 1 
liiil = J2 

Ti 

,1J;oKa3aTh, liTO 
iii+ii+li=o 

26 

iii 

K 

M o--_,_--o---+---0 N 

KA=B 
Haii~HTe I AK -AN + KM I 

ii 

ii 



142 ((. feOMCTpH11. ]aAa'-111 Ha rOTOBbiX '-lepTe>Kax .A.Ml no.t.rOTOBK/1 K rvtA 11 Er3. 7-9 K!\aCCb/ 

27 s 

po---++---o----H----oK 
T 

KP= 12 
HaiiAHTe I KP - KS + PT I 

M F 

HaiiAHTe I MN + NE- MN- OF I 

29 

Mo;....--~..;;....--o 

EN= 12 

flpooo!l:JICeHue ma6!l. 24 

31 

32 
B 

18 

c 
k=BC+BA-CA 
lkl-? 

33 
B 8 

:..J 

MC 

-
A :I 

A 

c 
L 

6 

I.D 

HaiiAHTe IMN +ME-EK- DEl HaiiAHTe: lAB I, lOCI, lOCI, I MEl 
30 34 

HaiiAHTe I KE - KM + KN I HaiiAHTe: I BD I, I CD I, I AC I 



35 

ABCD - Tpaneu;H.a 
ii = CD - BC + AB 
Haii~HTe: lal 
37 

F 

16 

E 12 M 

Pa:ueA II. Ynpa>KHeHufl B ra6Auuax (VIII Kt\acc) en 1 4 3 

36 

K 

Haii~HTe: 

1) I EM 1-1 EF I, 
2) I EM- EF I, 
3) I EM I + I EF I, 
4) I EM+ EF I, 
5) I ME I+ I EF I, 
6) I ME+ EFI, 
7) I ME 1-1 EF I, 
B)!ME-EFI 

0KOHliQHUe ma6Jl. 24 

Haii~HTe: 

a)IMK+MNI, 
6)IMK+KNI, 
B)IMK+NKI, 
r) I KM- KN I, 
~)IMK-MNI 



144 ue feoMeTpHR. 3dL1dYI1 Ha rDTOBb/X YepTe>Kax Ll.I\.R nOLlrDTOBK/1 K rvtA 11 Ef3. 7-9 K!\dCCbl 

CPELI,HJUI JIHHU~ TPAUEU1111 

Ta6JZu71a 25 

1 AB = CD= 15, p ABCD - ? 5 p ABCD = 36, AB - ? 

25 10 

A D 

2 PMNEF = 30, KR - ? 6 SQ = TR = 20, ST, MN-? 
F E 

3 QR-SM=8,SM,QR-? 7 LFEM=150°,AB-? 

20 

Q R M 

4 MF = 2 NE, NE, MF-? 8 SK = 8, RT, EF- ? 

M 

30 
s 10 Q 

A-~ 
R K T 



9 

A 

12 

s 
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MN, DC-? 13 

D 

QN=4,TE-? 16 

N R 

K 

c 

llpooo!lJICeHue ma6Jl. 25 

AD- BC = 4, MN- ? 

M 

MN = 4, ScEFK = 8 
tga-? 

K 
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17 

A 

18 

Q 

19 

c 

E 

D 

20 

L 

E 

K 

MN = 68, AB -DC = 64 
OK-? 

K B 

PQSRM = 48, EF-? 

M 

AB = 8, EF-? 

10 

A 

OM= 6, ON= 8, EF - ? 

N 

21 

22 

23 

24 

A 

M 

c 

E 

D 

F 

llpooon:J/CeHue ma6n. 25 

AD= 2 BC, EF-? 

K D 

S MNRQ = 20, sinLM = 0,8 
TE-? 

Q 

BC : CD= 1 : 2, EF = 20 
BC-? 

A 

KF=RN,KE=lO 
TS-? 

E 



25 

F 

Pa:ueA II. Ynpa)KHeHuR B Ta6Auuax (VIII KAacc) en 1 4 7 

PFMNK = 71,8, EL = 21,4 
MTIINK,MN-? 

T K 

26 

0KOHIJQHUe ma6Jl. 2 5 

KF= 2, MN= 4 
M N - cpe,n;H.H.H JIHHH.H 

BC,AD-? 

F D 



148 cc• reoMeTpHR. 3aila411 Ha rDTOBb/X YepTe>Kax Lli\.R nOilrDTOBKI1 K rvtA 11 Ef3. 7-9 K!\aCCbl 

IX KAacc 

KOOP~HHAThiBEKTOPA 

MNKL- napaJIJieJiorpaMM 

Bhipa3HTe BeKTOphi LN M K M -qe­

pe3 BeKTOphl iii M ii 

2 

A 

ABCD - napaJIJieJiorpaMM 

Bhipa3HTe BeKTOphi BD H CA -qe­

pe3 BeKTOphl a H 6 

F K ME - npSIMoyroJihHMK 

Bhipa3MTe BeKTOphi EK M F M -qe­

pe3 BeKTOphl iii M ii 

Ta6!lutfa 1 

TMNS - napaJIJieJiorpaMM 

Bhipa3HTe BeKTOphi T M H ST -qe­

pe3 BeKTOpbl a M 6 

5 

F ii 
MKEF- napaJIJieJiorpaMM 

FT: TK = 3: 1 
Pa3JIOJKHTe BeKTop FT no BeKTO-

paM iii M ii 

6 E FENM-
~------~ napaJIJieJio-

M 

a) FN = k · FO; 
6) MO = k ·ME; 
B) ON= k. NF; 
r)FM = k · NE; 
~)MN = k · EF; 

rpaMM 

Haii~MTe ( ecJIM 

3TO B03MOJKHO) 

TaKOe "tiMCJIO k, 
"tiT06bi BhlllOJIH.H­

JIOCh paBeHCTBO: 

e)FA=k·NF; 
m)AN = k ·FA; 
3) FN = k · NA; 
11) NE = k · EF; 
K) FO = k ·ME 



1 

2 

y 

c 

3 

0 

3 
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llPOCTEHIIJHE 3~qH B KOOP)UIHATAX 

)l;aao: OK= 3, OM= 2 
Ha:H~HTe Koop~HHaThi Bep­
IIIHa!}.MOK 
y 

M 

0 K X 

)l;aHo: TOCM- rrpSIMo-
yrOJibHHK 
Ha:H~HTe Koop~HHaThl Bep-
IIIHH 0, T, M, c 

M 

6 T X 

)l;aHo: MQPN- KB~paT 
M (-2; -2) 
Ha:H~HTe Koop~HHaThl BepiiiHH 
Q,P,N y 

p Q 

0 X 

M N 

Ta611ulla 2 

5 )l;aao: M (3; 5), N (-2; 4) 
Ha:H~HTe Koop~HHaThl BeKTo­
paMN 

N 

M 

6 )l;aHo: A (2; 6), B (6; 2) 
Ha:H~HTe Koop~HHaTbl 
TO"t!KH M 

B 

7 )l;aao: A (2; 4), B (0; 18) 
Ha:H~HTe Koop~HHaTbl 
TOqKH C 

A 

c 

4 )l;aao: TQMR- rrapa.7IJie.JIOrpaMM 8 
R (0; 0), M (10; 0), Q (24; 6) 
Ha:H~HTe Koop~HHaTy BepiiiH-

)l;aao: M (4; 6), N (x; 1) 
Ha:H~HTe: x 

Hhi T N 
T Q 

R 
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9 ,D;aHo: S (2x; -2), T (6; 4x) 
Haii~HTe: x 

T 14 S o-------o 

10 ,lJ;aHo: A (1; 2), B (x; 0) 
Haii~HTe: x 

A 

0 B X 

11 ,lJ;aHo: A (3; 0), B (2; 5) 
Haii~HTe: AB 

y 

0 A X 

12 ,lJ;aHo: C (1; 4), D (0; 3) 
Haii~HTe: CD 

c 

0 X 

13 ,D;aHo: A (3; 3) 
Haii~HTe Koop~HHaThi 
TO~KH M 

M 

X 

14 ,[(aHo: A (1; 2), B (7; 10) 
AC: CB = 1: 3 
Haii~HTe Koop~HHaThi 
TO~KH C 

B 

15 ,[(aHo: P (6; 3), M (14; 9) 
PM: MK= 2:1 
Haii~HTe Koop~MHaThi 

TO~KH K 

K 

16 ,[(aHo: E (2; 2), F (6; 10), 
K (x; 0) 

y 
Haii~MTe: x 

F 

E 

0 K X 
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17 ~auo: MfTN 
M (8; 0), N (6; -1), T (3; -4) 
Haii~HTe: P MfTN 

T 

18 ~aao: OBCA- napaJIJieJio­
rpaMM 
B (3; 2), OA = 6 
Haii~HTe: AC, OC H Koop~H­
HaTbi BepiiiHHbi C 

y 

A X 

0KOHllQHUe ma6Jl. 2 

19 ~aHo: MfQR 
M (6; 3), Q (0; 2), R (1; -5) 
Haii,n;HTe: RE 

M 

20 ~aHo: OABC - Tpaneu;H.a 
AB = 5, OC = 12, A ( 2; 4) 
Haii,n;HTe: BC, OB 

y 

0 12 C X 



152 ((. feoMeTpHR. 3a.Aa4U Ha rOTOBbiX 4epre>Kax .A;Ul no.AroTOBKM K rvtA M Ef3. 7-9 KAaCCbl 

1 

M 

2 

R 

3 

llPUMEHEHHE METOM KOOP,llHHAT 
K PEillEHUIO 3A)lAq 

,r:(aHo: ~KN 
KP = 80, MN = 40 
Haif~HTe: MF H NE 

K 

p 

,r:(aHo: !J.TRS 
RT=TS 

N 

TE = 8, RS = 24 
Haif~HTe: SK 

T 

E 

,r:(aHo: ~CN 
CD= 20 
Haif~HTe: NF 

c 

s 

Ta6nu11a 3 

4 ,r:(aHo: MBC 
B (0; 0), C (6; 2.J3 ), A ( 4; 4.J3) 
Haif~HTe: LA, LB, LC 

A 

5 

A 

6 

M 

,ZJ;aHo: MBC 
BD= 12 
Haif~HTe:AE 

B 

D 

,r:(aHo: ~KF 
LKMF = 45° 
Haif~HTe: ME 

K 

8 D 

16 c 

12 F 



7 ,Il;aHo: MBC 
Haii,D;HTe: AE 

B 

Pa3.4eA II. Ynpa.>KHemm B ra6/\11Uax (IX K/\acc) en 1 53 

9 ,Il;aHo: MDP 
HaH,D;HTe: KE 

D 

8 

OKoHlJaHue ma6Jl. 3 

,lJ;aHo: dMNP 
M (4; 8), N (8; 2), P (14; 6) 
Haii,D;HTe: LM, LN, LP 

N 



1 54 Ue feoMeTpHR. 3a.L1a4M Ha rDTOBb/X 4epTe>KaX L11\.sl nOL1/0TOBKM K (J,1A M £(3. 7-9 KAaCCbl 

1 

2 

3 

YPABHEHHE OKPYJKHOCTH 

,D;aHo: 0 1 (-4; 2), A (0; 5) 
CocTaBhTe ypasHeHne 
ORpymHOCTM 

y 

KaKne na ToqeR A (0; 4), 
B (5; 0), C (3; -4), D (4; -3) 
IIpMHR~JiemaT ORpy»tHOCTM? 

y 

X 

,IJ;aHo: 0 1 (2; -4), M (5; 0) 
CocTaBhTe ypaBHeHne 
ORpymHOCTH 

y 

X 

4 

5 

6 

Ta6!lutfa 4 

,lJ;aHo: K ( -2; 6), M (2; 0) 
CocTaBhTe ypasHeHne 
ORpymHOCTM 

y 

,lJ;aHo: M (0; 2), H (6; -2) 
CocTaBhTe ypasHeHne 
ORpy»tHOCTM 

y 

X 

,IJ;aHo: T (-2; 3) 
CocTaBhTe ypaBHeHne 
ORpymHOCTM 

X 



7 

8 

9 

Pa:M.eA II. Ynpa)I(HeHUfl B ra6t.uuax (IX Kt.acc) en 1 55 

~aHo: 0 1 (4; 5), 0 1M = 3 
CocTaBhTe ypaBHeHHe 
OKpymHOCTH 

y 

X 

flpoiJo.rl:JICeHue ma6n. 4 

1 0 Ha oKpymHOCTH Haii~HTe 
TO't!KH: 
a) C a6CD;HCCOH X = 2; 
6) C op~HHaTOH y = 4 

X 

~aHo: OK= 5, A (4; -3), 11 ~aHo: B (-2; 6) 
B (3; 4) 
~oKamHTe, 't!TO AB - xop~a 
OKpymHOCTH 

y 

Haii~HTe TO't!KH: 
a) C a6CD;HCCOH X = 2; 
6) C op~HHaTOH y = 3 

y 

X 

CocTaBbTe ypaBHeHHe OKpym­
HOCTH, npoxo~.H~eii qepea 
TO't!KY B 

y 

X 

12 ~aHo: A (0; 2), B (-3; 1) 
CocTaBhTe ypaBHeHHe OKpym­
HOCTH, rrpoxo,n;.H~eii qepea 
TO't!KY B 

y 

B 

X 



156 ••• reoMerpHR. 3a.Lla4U Ha rOTOBbiX 4epTe)l(aX .LlAR nO.LlrDTOBKU K rvtA u ET3. 7-9 Ki\dCCbl 

13 ,lJ;aHo: M (-3; 0), N (0; 9), 
01 (0; Yo) 
CocTaBhTe ypaBHeHMe oKpym­
HOCTH, npoxo~.a~eii qepea 
TOqKHMMN 

X 

14 ,IJ;aHo: M (-2; 3), N (4; -3), 
MN-~MaMeTp 
CocTaBhTe ypaBHeHMe oKpym­
HOCTM, rrpoxo~.a~eii qepe3 
ToqKM M 11 N 

y 

X 

YPABHEHUE UP.RMOU 

Ta6Rul{a 5 

1 I ,IJ;aHo: A (3; 9) 2 I ,IJ;aHo: B (-3; 10) 
CocTaBhTe ypaBHeHMe np.a- CocTaBhTe ypaBHeHMe rrp.a-
MOHMN MOHKT 

~~ 
y 

M K B J~ T 
-. 

A) L 

I ... _... 

0 N ~X 0 "'x 



3 

4 

5 

Pa:Mett II. Ynpa:>KHeHUfl a Ta611uuax (IX Kt\acc) ••• 1 57 

Haii,n;HTe: s!'iMON 6 

X 

,[(aHo:A(2;-10) 7 
CocTaBhTe ypaBHeHHe rrp.a­
MOH, rrpoxo,n;.a~eii qepe3 Toq­
KH0HA 

y 

X 

flpooon:JICeHue ma6n. 5 

,[(aHo: A (1; 10), B (-1; -4) 
CocTaBbTe ypaBHeHHe rrp.a­
MoiiAB 

X 

B 

Haii,n;HTe: S LillAC 8 ,[(aHo: M.BC 

y 
A (8; 12), B ( -8; 0), C ( -2; -8) 
CocTaBbTe ypaBHeHHe Me,n;Ha­
HbiCM 

c 

A 



158 cce feoMeTpHR. 3aLl.aLJ~-t Ha roTOBbiX YepTe>Kax Ll.Ml noLl.roTOBK~-t K H1A 11 ff3. 7-9 KAaccbt 

9 

1 

,l(aHo: MTLK- Tparren;H.H 
M ( -4; -4), T ( -6; 2), 
L (14; 14), K (6; 2) 
CocTaBbTe ypasHeHHe ,u;Haro­
HaJIH ML 

M K 

0KOHlJQHUe ma6n. 5 

1 0 ,l(aHo: ABCD - poM6 
AC = 20, BD = 8 
CocTaBbTe ypasHeHHe rrp.H­
MbiX, co,u;ep.maiD;HX CTOpOHhl 
poM6a 

B 

D 

PEIUEHUE TPEYrOJihHUKOB. UJIOillA)l,h TPEYrOJihHUKA 

Ta6.llul/a 6 

HaH:,u;HTe: S M1 N K 
2 HaH:,u;HTe: S MBC 

c 
M 

K 

N 



3 ,D;aao: S t>.EPF = 20 
Haii~HTe: EP 

E 

F 

4 ,l];aao: StlMBR = 90 
Haii~HTe: BR 

B 

M 

5 
,l];aao: St!EFQ = BJ3 
Haii~HTe: L.EQF 

E 

Q F 

p 

R 

Pa:ueA II. Ynpa.>KHeHu~ B ra6Auuax (IX KAacc) en 159 

flpooo.rz:JICeHue ma6!1. 6 

6 ,I(aHo: L.RMQ = 135° 
Haii~HTe: s!!TMQ 

R 

M 

7 ,l];aHo: L.EPM = 120° 
Haii~HTe: st!EKP 

Q 

8 ,D;aHo: ABCD - rrapaJIJieJio­
rpaMM 
SABCD = 50J3 
Haii~HTe: P ABCD 

B 

A c 



160 CCe feOMeTpHR. Ja.t~a411 Ha rDTOBb/X 4epTe)KaX .LlAR nOMOTOBKI1 K fVfA 11 ff3. 7-9 Kl\aCCbl 

9 I ,ll;aHo: MNEF- rrapanneno­

rpaMM 

SMNEF = 2512. 
Haii,n;HTe: PMNEF 

1 0 I ,ll;aHo: ABCD - rrapanneno­
rpaMM 
BD = 16, AC = 20 
Haif,n;HTe: SABcD 

B C 

t:!F<l A D 

11 I ,ll;aHo: KEMR - rrapanneno­
rpaMM 
KM = 12, RE = 20 
Haii,n;HTe: SKEMR 

K E 

1P<l R M 

flpodoJZ:JICeHue ma6JZ. 6 

12 J ,ll;aHo: ABCD - rrapanneno­
rpaMM 
cos L.B = -0,6 
Haii,n;HTe: S ABCD 

13 J ,ll;aHo: ABCD - rrpHMO­
yroJihHHK 
AC= 26 
Haif,n;HTe: SABcD 

14 J ,ll;aHo: MNKL- rrapanneno­
rpaMM 
Haif,n;HTe: s~KF - ? 

N E K 

LY 
M 24 L 



Pa3.4eA II. YnpcVKHemm B Ta6!\uuax (IX K!\acc) en 1 61 

0KOHlJQHUe ma6J7. 6 

15 ,JJ;aHo: TKNM- napaJIJieJio- 17 ,JJ;aHo: ABCD - napaJIJieJio-
rpaMM 
Haii~MTe: SrKNM 

T M 

16 ,JJ;aHo: ABCD - napaJIJieJio­
rpaMM 
cos LA= 1/3 
Haii~MTe: S ABCD 

rpaMM 
sin LADB = 4/5 
Haii~MTe: S ABCD 

18 ,JJ;aHo: ABCD - Tparren;MH 
AC=8 
Haii~MTe: SABcD 

B C 

~ A D 

19 ,JJ;aHo: KLMT- Tparren;MH 
Haii,n;HTe: SKLMT 



162 CCe feOMeTpHR. 3aLlalll1 Ha rOTOBbiX llepTe>KaX ..11\fl nOL1rDTOBKI1 K {VfA 11 £(3. 7-9 Ki\aCCbl 

PEIDEHHE TPEYrOJihHHKOB. TEOPEMA CHHYCOB 

Ta6!lulla 7 

Haii~HTe x, y. 

1 5 CD - 6ncceKTpnca 

N 

2 Q 6 

M 

3 7 L.K : L.L : LM = 4 : 2 : 3 

K 

L 

K 

4 s 8 

B 

p c 

K 



9 
M 

E 

10 

11 

12 

Pa.ueA II. Ynpa)I(HeHuR B Ta6t'luuax (IX /(;\ace) en 163 

MK= la.J2 EF=x 
4 ' 

F 

ME- 6HcceKTpHca 
L.M = 30° 
MK=KT=y 

13 

14 

15 

16 

A 

flpoOO!l:JICeHue ma6!l. 7 

MNEF - napa.rrJieJiorpaMM 
L.MFE = 120° 

ABCD - napa.rrJieJiorpaMM 
BD=x,AC=y 

PNQR- napaJIJieJiorpaMM 
PQ=20 

ABCD - napa.rrJieJiorpaMM 
AC=x,BD=y 

12 D 



164 cce feoMeTpHR. 3a.tla4u Ha roTOBbiX YepTe>Kax .tli\H no.tlrOTOBKu K rvtA 11 Ef3. 7-9 Kl\accbl 

1 7 F EKP - rrapaJIJieJiorpaMM 
EP = x, FK = y 

F 

0KOHl[QHUe ma6JI. 7 

PEIDEHHE TPEYrOJihHHKOB. TEOPEMA KOCHHYCOB 

Ta6fiUlJa 8 

HaHAHTe x, y. 

1 3 B 

M 

N 

4 2 
R 

E 

T 



Pa:ue11 II. Ynpa>KHeHufl B ra61\uuax (IX KAacc) en 1 65 

flpoOo!l:JICeHue ma6n. 8 

5 QN= 12 9 RM=x 

M 

8 T 

6 ABCD - rrapaJIJieJiorpaMM 10 

c 

B 

A A 

7 ABCD - rrapaJIJieJiorpaMM 11 
AC = 8, BD = 6 M 

A 

x:y=3:8 

42 

11 E 



166 ((e feOMffpHR. 3<Ma4U Ha IOTOBb/X 4epTe)l(aX MH nO.tlFOTOBKU K ft1A U ff3. 7-9 Kl\aCCbl 

13 

p 

14 

15 

M 

16 p 

MR=14 

R 

AC=44 

c 

ME II FT, MK = EK =50 
K 

60 E 

DM=x 

M 

c 

llpooonJICeHue ma6n. 8 

17 
t-----' M 

7 

N 

1 8 ABCD - rrapaJIJieJiorpaMM 
x:y=2:3 
BD = 1 7, AC = 19 

y c 

A 

19 
t-----' M KN=7 

K R 

p 

20 ABCD - rrapaJIJieJiorpaMM 
BD=x,AC=y 
x:y=2:3 

A 

c 



21 
p 

Q 

R 

22 A 
BC= 18 

y 

c K B 

Pa3.4eA II. Ynpa>KHeHUR B ra6Auuax (IX KAacc) ••• 167 

0KOHIJQHUe ma6ll. 8 

23 MFEN - napannenorpaMM 
ME = 14, FN = 12 
x-y=4 

M X 

24 ABCD- napaJIJienorpaMM 
AD =BD= x,AB = y 
X- y = 11,AC -BD = 2 

i5<1c 
A X D 



168 ,,. reoMeTpHR. 3a.tldlft-f Hd f"OTOBb/X YCPTf')l(dX LlMI nOLlrDTOBKJ1 K rvtA J1 Er3. 7-9 Ki\dCCbl 

CKAJI$1PHOE nPOHJBE)J,EHHE BEKTOPOB 

1 MNKP- KBa,npaT 
A 

HaM:,nrrTe: M P, MK 

2 ABCD - rrp.HMoyroJihHHK 

3 

I BAI = 6, I BC.I = 8 
Haii,nrrTe: I BD I 

Haii,nrrTe: QR · RT 

T 

Q R 

4 Hai1,l1;I1Te: NM · NS 

M 

5 

M 2 

6 p{3;-4},q{l5,8} 
Hai1,n11Te: cos a 

Ta6RUlfa 9 

s 

K 



Pa3.4eA II. Ynp<:VKIIeHu>l B Td61\uuax (IX Kl\acc) en 169 

7 
LKML = 90°, KL = 2J2 
Haii~HTe:MN·KL 

K 

M L 

8 A (-4; 8), B (2; 14), C (4; 0) 
Haii~HTe: cos LC 

A 

9 M'EM 
FE=EM=FM 
Haii~HTe: EF · EM 

E 

F M 

flpoiJo.rT:JICeHue ma6,7. 9 

10 MBC 
AB =AC=BC 
Haii~HTe: AB · CD 

c 

A D B 

11 M N K P - rrpHMoyroJihHHK 

Haii~HTe: OP · OM 

12 REFT- rrpHMoyroJihHHK 

Haii~HTe: OF · FT 



170 ue feoMerpHR. 3a.Lla4u Ha roTOBbiX 4epre>Kax M.R no.LlroroBKU K ft1A u Ef3. 7-9 KAaccbl 

1 3 MBC - paBHOCTopoHHHH 
Haii,ZJ;:uTe: BD · BC 

14 

B 

A D 

ii·6=4 
Haii,ZJ;:uTe: S MfKN 

c 

M 

1 5 ABCD - napaJIJieJiorpaMM 
ii·6=J3 
Haii,ZJ;:uTe: S ABCD 

L fF......Io..oi003.-..:
0

_D:_-_-_-.. -.. ~7--~C 
A ii B 

JlpoOO!l:JICeHue ma6!l. 9 

16 A (2; 4), B (2; 8), C (6; 4) 
Haii,ZJ;HTe: LCAB 

17 

c 

M (-1; .)3), N (1; -.)3) 
K (0,5; .)3) 
Haii,ZJ;HTe: LM 

B 

M N 

18 E (-1; 5), F (2; 8), T (3; 1) 
Haii,ZJ;HTe: cos LE 

E 

F 



Pa3.4eA II. Ynpa)I(HeHu~ B ra611uuax (IX KAacc) en 1 71 

0KOHlJGHUe ma6fl. 9 

19 FMNE - Tpanen;HH 

Ha:HAHTe:FE·NM 

N 

~ 
10 E 

20 T (3; 3), L ( 4,5; 5,5) 
M (1; 5), N (6; 2) 
Ha:H,n;HTe: LLON 

L 

,llJIHHA OKPYJKHOCTU. ,llJIHHA ,llYfU 

C- AJIHHa oKpymHOCTH, l- ,D;JIHHa AYrH. 

1 uAmB = 120° 
Ha:H,n;HTe: l 

B 

2 l =3rt 
HaifAHTe: uKmM 

K 

N 

Ta6flUlJa 10 

M 



1 72 cce feoMerpHR. 3a.Lla4u Ha roTOBbiX 4epre:>Kax Ll.AR no.LlroToBKU K fi1A u Ef3. 7-9 K!\accbl 

3 

4 

5 

Ha:H,n;HTe: C 

C = 4n 
Ha:H,n;HTe: S KMNT 

M 

K N 

T 

uAmB = 120°, C = Bn.J3 
Ha:H,n;HTe: AB 

m 

6 

7 

8 

flpoiJo!l:JICeHue ma6fl. 10 

SMBKDEF = 72.}3 
Haii,n;HTe: C 

F 

OM= 12, AB = 10 
Ha:H,n;HTe: C 

MN = 48, OK= 10 
Ha:H,n;HTe: C 

K 

N 



Pa3.4eA II. Ynpa)KHeHuR B ra61\uuax (IX Kl\acc) en 1 7 3 

9 uTmM= 120° 
Haii,ZJ;HTe: l 

T 

10 c = 241t 
Haii,ZJ;HTe: uAmB 

m 

11 uMmN : uNnM = 2 : 3 
Haii,ZJ;HTe: uMmN, uNnM 

JlpooOJz:JICeHue ma6n. 10 

12 uAmB - uBA = 90° 
HaH,ZJ;HTe: uAmB, uBA 

A 

13 P - rrepHMeTp 
C-P=7 
Haii,ZJ;HTe: C 

14 Haii,ZJ;HTe: C 



1 7 4 Ue feOMeTpH11. Ja.LlaYM Ha rOTOBb/X YepTe)l(aX A.;Ul nOilrDTOBKM K rJ1A J1 fr3. 7-9 KAaCCbl 

15 AB liMN, MN = 16,AB = 12 19 

16 

17 

18 

Haif,n;HTe: C 

M 

A~--.....;;n 

Haif,n;HTe: C 

Haif,n;HTe: C 
K 

20 

21 

B 

22 

N 

llpodo!l:JICeHue ma6!l. 10 

ME= 7./5 
Haif,n;HTe: C 

K 

KM= 6, RT = 14 
Haif,n;HTe: C 

Haif,n;HTe: C 

Haif,n;HTe: C 

M 



23 

24 

Haii,n;HTe: C 

M 

EF= 16 
Haii,n;HTe: C 

27 

M 

N 

Pa.ueA II. Ynpa)I(HeHufl B Ta6Auuax (IX KAacc) en 1 7 5 

25 

26 
K 

T 

0KOHIIQHUe ma6Jl. J 0 

BD= 12,AD= 16 
Haii,n;HTe: C 

KM=6,KT=TM 
Haii,n;HTe: C 

M 

KE = 20, KM = KN = 25 
sin a.= 0,8 
Haii,n;HTe:C 



176 cce feoMeTpHR. 3a.LlaYvt Ha roTOHbiX YepTe.>Kax M.R no.LlroTOBKvt K ft1A 11 Ef3. 7-9 K/\accbl 

n.TIOJl.\A)J,h KPYrA 

Ta6.aulJa 11 

C- ,n;JIMHa oKpymHocTn, l - ,n;JIMHa ,n;yrn . Han,n;nTe SKp· 

1 c = 4J; 5 

2 AB=8 6 

3 MK= NK = 20 7 

4 AB=BC=AC=12 8 
c 

E 

T 

ENMF- Tparreii,MR 
EN=FM 

~::::II"""'.......::::~M 

24 F 



9 

A 

10 

T 

11 

A 

12 

Pa3.4eA II. Ynpa)I<HeHI1fl B Ta6AI1uax (IX Kt\acc) ••• 177 

ABCD - Tparren;MH 
AD = BC = 6, S = 12 

B 

TMNK- Tparren;MH 
TM = KN, STMNK = 125 

K 

ABCD - Tparren;MH 

AB =CD, 
AD= 2BC, 

3 
MN=-

J2 

D 

4 
SMFEN= 2 +-

J3 

N 

13 

14 

15 

16 

A 

A 

flpoooJZ.JK:eHue ma6JZ. 11 

KTLP- Tparren;MH 

ABCD - Tparren;MH 
AD= 10 

D 

SABCD = 121 
B 

c 

D 

MNKT- KBa~paT 

SKB- SKP = 86 
Mo--~-~--<>N 

T K 



178 cce feoMerpuR. 3a.tJ.a'-lu Ha roTOBbiX '-lepTe)l(ax Ll.Ml no.tJ.roTOBKI-1 K fi1A u Ef3. 7-9 K!\accbl 

17 

R 

18 

M 

19 

20 

s MRST- KBa,n;paT 21 
SKP - SKB = 456 

~~--

M 

T 

MN = 14, KT = 24 
K 

3 
KL=-

vfn 

L 

22 

23 

24 

B 

M 

0KOHIJQHUe ma6ll. }) 

c 

A 

EF=3 

4 
AB=-

vfn 

D 

SMKLN = 40 

L 

ABCD - KBMpaT 

SMBE = 16.J3 



Pa3.4eA II. Ynpa>KHeHI151 B ra6Auuax (IX KAacc) en 1 79 

llJIOIUA,Llh KPYrA 

Ta6!lutfa 12 

Haii~HTe IIJIOID;~b 3amTpuxoaaHHOH cl>Hrypbi. 

1 5 

2 MN=12 6 

3 7 

A 

60° 

M 

N 

4 8 ABCD- KB~paT,AB = 8 
D c 

F 

A B 



180 ((e feOMeTpHR. 3a.lla4U Ha rOTOBbiX YepTe>KaX AAR nO.llWTOBKU K rt1A U ff3. 7-9 Kl\aCCbl 

9 11 
uMP = uNK = 180° 

10 

10 12 

0KOH'-lQHUe ma6Jl. J2 

c AB = 16 

MNKT- KBap;paT 

T o-~.,..,.,..,..,.,.~,..,.,.,..,.,.,-o K 



Pa3Lle/\ Ill 

PEWEHH~ HEKOTOPbiX 3AAA4 

VII KAacc 
K TafiAHue 1 

8. llycTh LPOS = LSOT = x, LTOQ = LQOR = y. TaK KaK LPOR = 180°, 
To x + x + y + y = 180, HJIH x + y =go. 3HatiHT, LSOQ = x + y =goo. 

OmBem: goo. 

11. LMSK + LPSN = 180° - goo = goo. TaK KaK LMSP = LNSK (rro yc­
JIOBHIO), TO LMSK = LPSN =goo: 2 = 45°, Tor,n;a LMSP = LMSK + LKSP = 
= 45° +goo= 135°. 

OmBem: 135°. 

K TafiAHue 2 

5. llycTh L1 = L3 = x, L2 = L4 = y (rro CBOHCTBY BepTHKaJILHLIX yrJioB), 
Tor,n;a IIOJIYlfHM 2 · (x + x) = y + y, OTKy,n;a y = 2x; L1 + L2 = 180° (rro cBoii­
CTBY CMemHhiX yrJIOB). 3HatiHT, X+ y = 180. TaK KaK y = 2X, TO X+ 2x = 180, 
3x = 180, x = 60, y = 120. IITaK, L1 = L3 = 60°, L2 = L4 = 120°. 

OmBem: 60°, 120°, 60°, 120°. 

11. llycTL L2 = L3 = x, Tor,n;a L1 = 180° - (L2 + L3) = 180 - 2x. ITo yc­
JIOBHIO L1 - L2 = 75°. 3HatiHT, 180- 2x- x = 75, OTKy,n;a x = 35, T. e. L2 = 
= L3 = 35°, L1 = 180°- 70° = 110°. 

OmBem: 110°, 35°, 35°. 

K Ta6AHue 3 

17. TaK KaK AC = BD, BC =AD ( rro ycJIOBHIO) H AB - o6m;a.H cTopoHa, TO 
MCB = MDB (rro III rrpH3HaKy). 

II3 paBeHCTBa aTHX TpeyroJILHHKOB cJie,n;yeT, liTO LC = LD H TaK KaK 
BC =AD, AO = BO, TO CO = OD. KpoMe Toro, LA.OC = LBOD (KaK BepTH­
KaJILHLie). 3HatiHT, MOC = tli30D (rro II rrpH3HaKy). 

3a.Mettanue. MCB = MDB no I rrpH3HaKy, TaK KaK AC = BD, LCAB = 

=LABD HAB- o6m;a.H cTopoHa. 

32. 1) fJJOE = DsCOF (rro I rrpH3HaKy), Tor,n;a DE= CF. 
2) Ds DEF = DsCF E (rro III rrpH3HaKy), TaK KaK EF - o6m;a.H cTopoHa, 

DE = CF (rro ,n;oKa3aHHOMy), DF = CE rro ycJIOBHIO (DO = OC H OE = OF), 
Tor,n;a LDFE = LCEF. 
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3) tllJAF = !1CBE (rro I rrp:aaHaKy), TaK KaK DF = CE, AF = BE (AE = 

= BF no ycJIOBIUO), EF- o6I.QaH tiaCTb) H LDFA = LCEB (rro AOKaaaHHo­
My), TOrAa AD= BC. 

4) MED = M3FC (no III rrp:aaHaKy). 

K Ta6AHue 4 

14. P 1 = MK + KS + MS = 12 + 6 + MS = 18 + MS; 
P2 = MS + SN + MN = MS + 6 + MN. 
ITo ycJIOBHIO P2 - P 1 = 3, HJIH MS + 6 + MN- (18 + MS) = 3, 
MN- 12 = 3, MN = 15. 
Omeem: 15. 

K Ta6AHue 5 

17. B MMC AM= MC (rro ycJIOBHIO), MeAHaHa MN HBJIHeTcH 6:acceKT­
p:aco:H:, TOrAa LAMC = 50° · 2 = 100°, LCMB = LCBA = 180° - 100° = 80° 
(CB = CM ITO YCJIOBHIO). 

Omeem: 80°. 

K Ta6AHue 6 

33. TaK KaK !1QNR- paBH06eApeHHbiH (QN = QR) H LNQR = 30°' TOrAa 
LRNQ = LNRQ = (180° - 30°) : 2 = 75°, TOrAa LKNQ = 30° + 75° = 105°. 
Ho LNQM = 30° + 45° = 75° H, TaK KaK LKNQ + LNQM = 105° + 75° = 180°, 
TO KN II MQ (rro III rrp:aaHaKy rrapaJIJieJibHOCTH rrpHMhlX). 

K Ta6AHue 7 

13. I cnoco6. LA= L1 + L2 = 60°, LC = 25°, TOrAa LB = 180°- (60° + 25°) = 

= 95°, aHatiHT, LAEB = 180° - (30° + 95°) = 55°. 
II cnoco6. LAEC = 180° - (L2 + LC) = 180° - 55° = 125°, TOrAa LAEB = 

= 180° - 125° = 55°. 
3a.Mellanue. 3aAatiy MomHo pelliHTb HHatie, ncnoJib3YH aJieMeHTbi MDE. 
Omeem: 55°. 

K Ta6AHue 8 

10. TaK KaK RO _L PS n PO= OS, TO MRS - paBHo6eApeHHhlH, TOrAa 
LP = LRSP (no CBOHCTBy). 

ITycTb LTSR = 3x, LRSP = LP = 5x, TOrAa LTSP = 3x + 5x = 8x. TaK 
KaK LT = 115°, TO rroJiy-qHM ypaBHeHne 115 + 5x + 8x = 180, oTKYAa x = 5, 
T. e. LP = 5x = 25°, LTSP = 8x = 40°. 

Omeem: 25°, 40°. 

K Ta6AHUe 9 
30. ITo ycJIOBHIO MK = KS, aHatiHT, !1MKS - paBHo6eApeHHhlH, TOrAa 

LM = LMSK = 35°. AHanorntiHO B ~PN L.PSN = 25°. B D.MSN L.MSN = 
= 180° - (35° + 25°) = 120°. CJieAOBaTeJibHO, LKSP = LMSN - (LMSK + 
+ LPSN) = 120°- 60° = 60°. 

Omeem: 60°. 
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K Ta6AHue 10 

10. ~KN- paBHOCTopoHHHH (no ycJIOBHIO), Tor,n;a LK = 60°; RK _i PR, 
3Ha't!HT, MRK np.HMoyroJibHbiH, Tor,n;a LRPK =goo- 60° = 30°' T. e. RK = 

1 1 1 13 
= -PK. Ho PK = -MK = -MN = 6 5 T. e. PK = - = 3 25 H NR = 13-

2 2 2 ' ' 4 ' 
- 3,25 = g, 75. 

Omeem: g, 75. 

21. B MME LMAE = goo- 65° = 25°. B 11BCE LCEB =goo- 40° = 50°, 
LBEM = LCBE = 40°, Tor,n;a B MEB LBEA =goo+ 40° = 130°, aua't!HT, 
LEBA= 180°- (25° + 130°) = 25°, T. e. BE =AE. 

B MED LDEA = goo, LEDA = 45°, Tor,n;a LDAE = 45°, AE =DE. Cne,n;o­
BaTeJibHO, BE = DE, aua't!HT ~ED - paBuo6e,n;peHHhiH, r,n;e LBED = 40°, 
Tor,n;a LBDE = (180° - 40°) : 2 = 70°. 

Omeem: 70°. 

K Ta6AHue 11 

9. TaK KaKAD = BF, DC= CF (no ycJIOBHIO), TO MCB- paBuo6e,n;peu­
HhiH, Tor,n;a LA= LB (no CBOHCTBy). 3ua't!HT, MED = ~MF (no runoTeHyae 
H OCTpOMY yr JIY) · 

K Ta6AHUe 12 

16. MN - HCKOMOe pacCTO.HHHe. no YCJIOBHIO BC = BM = MA = MC = 8, 
auat.IHT, MCM - paBHOCTopoHHHH, T. e. LCMB = 60°, Tor,n;a LBMA = 

= 180°-60° = 120°, H, TaK KaK MN- BhiCOTa paBHo6e,n;peuuoro MMB, To 
MN - 6ucceKTpHca, T. e. LAMN = 60°' Tor,n;a LA = 30°' 3Hat.IHT MN = 

=!_MA=4. 
2 
3aMettauue. Momuo ucnoJib30BaTb TeopeMy <l>aneca H TeopeMy o cpe,n;ue:H 

JIHHHH TpeyrOJibHHKa. 
Omeem: 4. 

VIII KAacc 
K Ta6AHue 2 

24. B napannenorpaMMe ABCD LD = LB = goo, Tor,n;a LA = LDCB = 90°, 
T. e. ABCD - npsMoyroJibHHK H, TaK KaK DC = CB, TO ABCD - KBa,n;paT. 

1 
IIocKOJihKY LMCB = 60° H LB = goo, To LCM B = 30°, Tor,n;a CB = - MC = 9 

2 
(no CBOHCTBY KaTeTa, Jie.mam;ero npOTHB yrJia B 30°). 

Cne,n;oBaTeJibHO, P = 9 · 4 = 36. 
Omaem: 36. 
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K TafiAHue 4 

8. TaK RaR SFTM - napaJIJieJiorpaMM M SF= SM (no ycJIOBMIO), TO 
SFTM - poM6, Tor~a ST ..L FM M ~MaroHaJIM ST M FM poM6a .HBJI.HIOTC.H 
6McceKTpMcaMM ero yrJioB. IlycTh L2 = x, Tor~a L1 = 10 + x, 3Hal.JMT, L1 + 
+ L2 =goo, MJIM 10 + x + x =go, 2x =go, x = 40, T. e. L2 = 40°, L1 = 10° + 
+ 40° = 50°, Tor~a LFSM = LFTM =goo, LSFT = LSMT = 100°. 

OmBem: goo; goo; 100°; 100°. 

K Ta6AHue 5 

10. B napaJIJieJiorpaMMe LR = goo, 3Hal.JMT, EMKR - np.HMoyroJihHMR. 
TaR RaR LEFM = 45° M LR = LM =goo, To f..EMF- paBHo6e~peHHhiH M 
ME=MF. 

IlycTh FK = x, Tor~a ME = MF = x + 6 M MK = 2x + 6. Ilo ycJIOBMIO 
3a~al.JM p = 36, TOr~a MMeeM ypaBHeHMe 2((X + 6) + (2X + 6)) = 36, OTRy~a 
Haxo~MM x = 2, 3Hal.JMT, ME = KR = x + 6 = g, MK = ER = 2x + 6 = 10. 

OmBem: g; g; 10; 10. 

K Ta6AHue 6 

18. TaR RaR ABCD - Tpanen;M.H, TO AB II NM, Tor~a LANM = 70°, 
LNAB = 1goo- 70° = 110°. 

IlocKOJihKY NB - 6McceRTpMca LANM (no ycJIOBMIO), TO LANB = 

= LBNM = 35°. Ho LBNM = z = 35°- RaR HaKpecT Jiemam;Me yrJihi npM 
napaJIJieJihHhiX np.HMhixAB M NM M ceRy~eii BM, Tor~a LNMB = z + 45° = 
=goo M L.ABM = 1goo- goo= 100°. 

OmBem: 110°; 70°; 100°; goo. 

K Ta6AHue 8 

1 
15. Ilo ycJIOBMIO DE= FC = -EF, T. e. EF = 2DE = 2FC. B D.EKF npo-

2 
Be~eM BhiCOTY KM, Tor~a EM= MF =DE= FC. 3aMeTMM, l.JTO MDE = 
= MME (DE = EM M LAED = LKEM; LD = LEMK = goo) M D.EMK = 
= M'MK (no ~BYM RaTeTaM). AHaJiorMl.JHO MMF = M'CB. 

IlycTh DC= 7x, Tor~a AD= 4x M SAEeD= 7x · 4x = 2gx2• Ilo ycJIOBMIO 

1 7 
s~EKF = 2g. Ho EF =DE+ FC = -DC= -X M KM =AD= 4x, TOr~a 

2 2 
1 1 7 

Su:'KF = -EF · KM MJIM SA"'KF = -·-X·4x = 2g MJIM 7x2 = 2g x 2 = 4 X= 2 
~ 2 ' i\L 2 2 ' ' ' ' 

Tor~a SAEeD= 2gx2 = 2g · 4 = 112. 
3aMettanue. MomHo noRa3aTh, l.JTO SAEeD= 4S~KF· 
OmBem: 112. 

K TafiAHue 9 

17. YKa3anue. 06o3Hal.JMTh AD= x, AB = y, Tor~a 2(x + y) = 20. IlycTh 
S - nJio~a~h napaJIJieJiorpaMMa, Tor~a x · 2 · 4 = y · 2 · 6. ,I(aJiee peiiiMTh 
CMCTeMy ypaBHeHMM X+ y = 10; 2X = 3y, M T. ~. 
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22. IIycTh B napannenorpaMMe ABCD ,n;HaroHanH AC = d1 H BD = d2 , r,n;e 
AC = 16, BD = 12. TaK KaKAO = OC H BO = OD, TO MOB= !1COD (no I npH-
3HaKy paBeHCTBa TpeyroJibHHKOB) H MOC =MOD (no Toii me npHliHHe). Ho 
paBHhie MHOroyrOJibHHKH HMeiOT paBHhie nnow;a,n;H, T. e. SMOB = sfiCOD H 
SMon = SfiBoc' 3HatiHT, SABcn = 2SMoB + 2Sf1Boc = 2(SMoB + SfiBoc). 

Ho SMoB = .!Ao · BO ·sin 60° = .! . .!~ . .!d2 sin 60° = !_ d 1d2 sin 60°; 
2 2 2 2 8 

SfiBOC = .!_BO · OC ·sin (180°- 60°) = .! . .!_d2 . .!~sin 60° = !_ d1d2 sin 60°. 
2 2 2 2 8 

CJiei\OBaTeJILHo, SAEeD= 2 · ( ~ d,do sin60o + ~ d,d2 sin60°) 

= .!_ d 1 d 2sin 60°. 
2 

IloCKOJibKY d 1 = 16, d 2 = 12, sin 60° = J3, TO 
2 

SABcn = !_ · 16 · 12 · J3 =48J3. 
2 2 

3aMettanue 1. <PaKTHtiecKH Mhi ,n;oKa3aJIH, liTO nnow;a,n;h napannenorpaM-

Ma S = .!_ d1 d2 sin <p, r,n;e d 1 H d2 - ,n;HaroHaJIH, <p - yron Mem,n;y HHMH. 
2 

3aMettanue 2. IIonytieHHa.H <}>opMyna BepHa ,D;JI.H Jiro6oro BhrnyKnoro tie­
ThlpexyroJibHHKa. 

Omeem: 48J3. 

K Ta6AHUe 1 0 

11. 3a,n;a-qy MO»<:HO pemHTb no <}>opMyJie repOHa. IloKa»<:eM ,n;pyroe peme-

1 
HHe, OCHOBaHHOe Ha npHMeHeHHH <}>opMyJihl 8 = -a • h, KOTOpoe npHBO,ll;HT K 

2 
OTHOCHTeJihHO 60Jiee npOCTbiM BblliHCJieHH.HM. 

IIpoBe,n;eM BhiCOTY BD. IIycTh DC= x. H3 MDB BD2 = (.J5)2 -()18 -x)2; 

H3 11BDC BD2 = ( .JlO )2 - x 2
• CpaBHHBa.H rrpaBhre tiacTH rronytieHHhiX pa­

BeHCTB, HMeeM 5- ( )18- x)2 
= 10 - x 2 , OTKy,n;a IIOCJie yrrpow;eHHH HaXO,ll;HM 

In 191 382 
x=2316v'2, Tor,n;a BD2 = 10- x2 HJIH BD2 = -=-- OTKyrra BD = 

' 72 144' ~ 

= ~382 112. Cne,n;oBaTeJihHO, S = .!Ac · BD = ~191 14. 
2 

Omeem: ~191 I 4. 
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12. YH:aJanue. ,il;ocTpoHTb M.BC ,ZJ;O napa.rrJieJiorpaMMaABCD, 3aTeM npH­

MeHHTb CBOHCTBO eli+ d: = 2(a2 + b2), I',ZJ;e d 1 H d 2 - ,ZJ;Hai'OHaJIH, a H b -

CMe:>KHbie CTOpOHbl napa.rrJieJIOrpaMMa. 

1 
3aMettanue. 3a,ZJ;at.Iy MO:>KHO peiiiHTb H no <t>opMyJie S = -a· h (eM. N2 11). 

2 

S DC·CE 5 
19. YKaJanue. wEe= =-. ,il;aJiee o6o3Hat.IHTb SD.DEC = x, 

SMBC CB·CA 12 

{

X 5 
S M.BC = y H peiiiHTb CHCTeMy ypaBHeHHM y = 12 ' 

x+y=51. 

K Ta6AHUe 11 

18. IlycTb BC = x, TOr,ZJ;a AD= 2x. IIpoBe,ZJ;eM BbiCOTY MN. ITo ycJIOBHIO 

1 1 
3a,ZJ;at.IH SMMD = 120, HJIH -AD· MN = 120, HJIH - • 2x · h = 120, xh = 120, 

2 2 

r.z~e h = MN - BbiCoTa MMD (H TpanenHH). SABCD = ~{~BM ·h) + 

+ SMMD + .!.(.!MC·h) = .!xh + 120. 
2 2 2 

TaK KaK xh = 120, TO SABcD = 180. 
1 

3aMettanue. HeTpy,ZJ;HO aaMeTHTb, t.ITO SMBM = St:.McD = -xh H SMMD = xh, 
4 

T. e. SMMD = 2(SMBM + St:.Mcn>· 

20. IlycTb 0 - TOt.IKa rrepecet.IeHH.a ,ZJ;HaroHaJieft AC H BD Tparren;HH 

ABCD, r,ZJ;eAD = BC. TaK KaKAC l_ BD (no ycJIOBHIO), To S = SwAc + SM.Bc = 
1 1 1 1 

= -AC · OD + -AC · OB = -AC · (OD + OB) = -AC · BD. 
2 2 2 2 

Ho AC = BD = 8, Tor,ZJ;a S = .! · 8 2 = 32. 
2 

3aMettaHUe. <llaKTHt.IeCKH Mbl ,ZJ;OKa3aJIH, t.ITO «eCJIH B TpaiieD;HH ,ZJ;HaroHa-

1 
JIM rrepneH,ZJ;HKYJI.HpHbl, TO IIJIO:I.Qa,ZJ;b S = -(}, · d2, I',ZJ;e d 1 H d 2 - ,ZJ;JIHHbl ,ZJ;Ha-

2 
roHaJieii. B qacTHOCTII, ecJIII Tpaneu;n.H paBHo6e,ZI;peHHa.a, TO d 1 = d 2 = d, 

1 
TOI',ZJ;a 8 = - d2 >>. 

2 
26. no YCJIOBHIO 3a,ZJ;at.IM SD.BOC = 4 M 2 H SMOD = 25 M 2• 3aMeTHM, liTO 

SMoB = SD.con (,ZJ;oKa3aTh caMocTo.aTeJibHO). 
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Tor,ZJ;a SM.oB : St:JJoc = SM.OD : sf!COD' OTKy,ZJ;a HaXO,ZJ;HM s~OB = S!con = 

= St:JJoc. SM.oD = 100, TOr,ZJ;a SM.oB = sfiCOD = 10 (M2), aaaqHT s = St:JJoc + 
+ SM.oD + 2SM.oB = 4 + 25 + 2 · 10 = 49. 

Omeem: 49. 

K Ta6AHue 12 

42. TiycTb TL = a, MT = b, Tor,ZJ;a PMKLT = 2(a + b) = 40, HJIH a + b = 20. 
3aMeTHM, qTo SMKLT = TL · 2CO = MT · 2BO, r,ZJ;e BO = x, aHa"tJHT, Sa= 2bx = 

12 
= 48, a = 6, b = 20 - 6 = 14, TOr,ZJ;a 2bx = 48, x = 7 . 

12 
Omeem: -. 

7 

1 
45. TiycTb LT =a, RQ = b, TOr,ZJ;a MT = -(a- b). no YCJIOBHIO SLRQT = 

2 

a+b a+b 
= --·X, r,ZJ;e QM = X - BbiCOTa Tpanen;HH, S LRQT = 300, HJIH --·X= 300, 

2 2 

(a + b )x = 600. LM = LT - MT = a - .!_ (a - b) = _! (a + b )2 • 
2 2 

600 300 ( 300 J2 

Ho a+b=--;-, Tor,ZJ;a LM=--;-· Ma flLMQ HMeeM ---;- +x2 =625, 

90000 
HJIH 2 + X 2 = 625. 

X 

PeruaSI noJiyqeaaoe 6HKBa,ZJ;paTHoe ypaBHeHHe, aaxo,ZJ;HM x 1 = 15; x2 = 20. 
Omeem: 15; 20. 

50. Y~ea3aHue. Ma ToqKH C npoBecTH npSIMyiO, napa.nJieJibHYIO ,ZJ;HaroHa­
JIH BD .ZJ;O nepece"tJeHHSI c npo,ZJ;oJimeHHeM ocaoBaHHSI AD B TO"tJKe E. ,ll;a.nee 
,ZJ;OKa3aTb, "t!TO M.CE- npHMoyrOJibHbiH. 

1 
54. YKa3aHue. TipoBeCTH BbiCOTY DE, o6oaHa"tJHBAE = y, r,ZJ;e y = -(20- x). 

2 

,ll;JISI aaxom,ZJ;eHHSI DC = x, cocTaBHTb cHcTeMy ypaBHeHHH 

ly=!(20-x), 

y2 +h2 =132, 
(20 + x)h = 360, 

B peayJibTaTe qero noJiyqHTCSI ypaBHeHHe (20 + x)2(6 + x)(46 - x) = 7202, 
a nocJie ynpo~eHHH pelliHTb ypasaeHHe x4 - 14 76 x2 - 27 040 x + 408 000 = 0. 
,ll;aJiee ,ZJ;OKa3aTb, qTo X= 10- e,ZJ;HHCTBeHHbiH KOpeHb. 

Omeem: 10. 
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K Ta6AHue 1 3 

22. ITycTh QN =a, QE = EF = b, EM= c. TaK KaK QE = EF, To !J.QEF­
paBHo6e,ZJ;peHHhiH, TOr,ZJ;a L.FQE = L.QFE. Ho EF ..l NM H QN ..l NM, 3HaqHT, 
QN II EF, TOr,ZJ;a LNQF = LEFQ, T. e. QF- 6HcceKTpHca LNQM, cJie,ZJ;oBa-

NF QN a 4 
TeJihHO, --=--, HJIH --=-. 

FM QM b+c 5 

b+c c b+c c 
M3 nO,ZJ;06HSI!J.MFE H !J.MNQ, HMeeM = -, HJIH -- = -. 

8+10 10 9 5 

KpoMe Toro, H3 IJ.MFE c2 - b2 = 100. 

PernaSI cHcTeMy 9 5 Haxo,ZJ;HM c = -, b = -; 
{

b+c =.£, 50 40 

c2 
- b2 = 100, 

3 3 

a 4 
--=-,TO a= 24. 3HaqHT, PMINQ = x =a+ b + c + 18 = 72. 
b+c 5 

OmBem: 72. 

36. ITycThAD =a, DC= b. ITo ycJIOBHIOAC = BC =a+ b, AC -AB = 4,8 H 

a 3 

b 5 

.. aABABAB 
ITo CBOHCTBY 6HcceKTpHChi -=-=-=-- H (a+ b)- AB = 4,8, oT-

b BC AC a+b 

a AB 3 
Ky,ZJ;a AB =(a+ b)- 4,8, TOr,ZJ;a -=--=-, AB = 

b a+b 5 

3 
-(a + b), 3HaqHT, 
5 

3 24 
- (a + b) = (a + b) - -, HJIH a + b = 12. 
5 5 

a 3 
TaK KaK PMBc = x, TO x =AB + 2AC =-(a+ b)+ 2(a +b)= -·12 + 

b 5 

+ 2. 12 = 12·(
3 

+2)= 
156 

= 31 2. 
5 5 ' 

OmBem: 31,2. 

K Ta6A~-tue 14 

24. ITycTh L.E = L4, Tor,ZJ;a B IJ.MEL L1 + L3 + L.4 = 180°; L.MLF = L.5, 
Tor,ZJ;a L5 = L1 + L4 = 180° - L3; LF = 180° - (L2 + L.5) = 180°- (L2 + 
+ 180° - L3) = L3 - L.2. 

TaK KaK L.3 = L.1 + L2 (no ycJIOBHIO), TO LF = Ll, 3HaqHT, !).EML -
-IJ.MEF (no I npH3HaKy), Tor,ZJ;a EL : EM= EM : EF, HJIH x 2 = 8 · 18, x = 12. 

OmBem: 12. 
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28. IIocKOJihKY BC II AD, TO ABCD - Tpane:u;H.H, TOr,ZJ;a M30C- MOD (no 

I npHaHaKy). CJie,ZJ;oBaTeJibHO, x = k, r,ZJ;e k - Koa<t><t>H:u;HeHT no,ZJ;o6H.H. ITo 
y 

2 1 1 X 1 
ycJIOBHIO SMJoc : SM.oD = 1 : 9, HJIH k = -; k = -. 3Ha't!HT, - = -, OTKy,ZJ;a 

9 3 y 3 
y = 3x. Ho X+ y = 9,6, TOr,ZJ;a 3x +X= 9,6, X= 2,4; y = 2,4 · 3 = 7,2. 

OmBem: x = 2,4; y = 7,2. 

K Ta6AMue 17 

15. qepea BepmHHY N npoBe,ZJ;eM np.HMYIO NA II ME ,ZJ;O nepeceqeHH.H c 
npo,ZJ;OJIJKeHHeM TK B TO't!Ke A. 3aMeTHM, qTo ~TNA- rrp.HMoyroJihHhiH. 
KpoMe Toro, Stt.TNA = SrMNA (,ZJ;oKaaaTh caMocTO.HTeJibHO). 

IlycTb MN = x, TE = y. Ha ~EK EK = ~152 - 92 = 12; 

1 
SrMNA = - (x + y + 12) · 9. 

2 

C ,ZJ;pyro:H cTopoHhl, SrMNA = Stt.TNA =! · 15 ·TN, r,ZJ;e TN2 = 81 + (x + y)2• 
2 

15 9 3 
3Ha't!HT, -TN =-(x+ y+12), OTKy,ZJ;a TN = - (x + y + 12), TOr,ZJ;a 

2 2 5 

~(X+ y + 12)2 = 81 +(X+ y)2, HJIH, IIOCJie ynpom;eHHH HMeeM 16(x + y)2 -
25 

27 
- 216(x + y) + 729 = 0, HJIH (4(x + y)- 27)2 = 0, OTKy,ZJ;a HaXO,ZJ;HM X+ y =-, 

4 

TOr,ZJ;aSTMNK= -· -+12 =-- =84,375. 9 (27 ) 675 
2 4 8 

OmBem: 84,375. 

K Ta6AMue 18 

13. Y~eaaanue. Ha BepmHHhi B onycTHTh BhlCOTY Ha cTopoHy AC. 

K Ta6AMue 19 

17. Y~eaaanue. YqecTh, qTo AD= BD =CD= R, r,ZJ;e R- pa,ZJ;Hyc onHcaH­
HOH OKPYJKHOCTH c :u;eHTPOM B ToqKe D. 

21. TaK KaK CF- Me,ZJ;HaHa MBC H LACB = 90°, To FA= FC = FB = 6-

pa,ZJ;Hyc orrHcaHHoii OKPYJKHOCTH. Ha ~CEF CE = ~62 -(3.J3)2 = 3; H3 MEC 

Haxo,n;HM AC = ~ AE2 + CE2
, HJIH AC = ~36.J3 + 72 = 6~2 + .J3. 
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. CE 1 AE 1 ~ 1n 
Tor,n;a s1n LA=-= ~ , cos LA=-=-( 2+'.13). 

AC 2 2+J3 AC 2 

3aMettanue. Mo:mHo rroKaaaTh, qTo 2 + J3 = !( J3 + 1)2, Tor,n;a 
2 

. J2 In J2 In 
Slll LA= -('.13 -1) 11 cos LA= -('.13 +1). 

4 4 
K TafiAHue 20 

19. ITycTb E - ToqKa KacaHI1H KacaTeJihHOii AB K oKpy:mHOCTI1, 
Tor,n;a NA = AE 11 BE= BK. ITo ycJIOBI110 PMIAB = 48, 11JII1 MA + MB + 
+ AB = 48, r,n;e AB = AE + EB =AN+ BK, Tor,n;a MA + MB +AN+ BK = 

= (MA +AN)+ (MB + BK) = MN + MK = 48. Ho MN = MK, Tor,n;a MN = 
=MK= 24. 

Omeem: MN = MK = 24. 

K Ta6AHue 21 

1 
9. YKa3anue. ITpe,n;Bapi1TeJihHO ,n;oKaaaTh, qTo LEAF= -(uEF- uBC). 

2 

1 
45. YKa3anue. YqecTh, qTo LBMC = -(uBC+uAD). 

2 

54. YKa3anue. ITycTb uAB = 10k, Tor,n;a uCA = 12k. ,[(aJiee peiiii1Th ypaB­
HeHI1e 10k + 12k + 140 = 360. 

K TafiAHue 22 

13. YKa3anue. ITpo,n;oJI:JKI1Th RK ,n;o rrepeceqeHI1H c ocHoBaHI1eM MN B 
ToqKe P. ,[(aJiee yqecTh, qTo no cBoifcTBY Me,n;l1aH RK = 2KP. 

1 
17. Ma rrpaMoyroJibHOro 11MDC, r,n;e MC = 26, MD= -MN = 10, 11MeeM: 

2 

CD= J262 -102 
= 24. 

ITo ycJIOBI110 0 1 - ToqKa rrepeceqeHI1H Me,n;l1aH D.CMN. ITycTh 0 1D = x, 
TOr,n;a 01C = 2x, Tor,n;a X+ 2x = 24, OTKy,n;a X= 8, 01C = 2X = 16. 

ITycTb OD = y, rroJiyqHM 001 =DC - (2x + y) = 24 - (16 + y) = 8 - y. 

1 1 
3aMeTI1M, qTo SMINC = -MN ·DC= -MC · NB, 11JII1 20 · 24 = 26 · NB, oT-

2 2 
240 

Ky,n;a Haxo,n;I1M N B = -- . 
13 

240 
Omeem: --. 

13 
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K Ta6AHue 23 

11. TaK KaK MBC- rrpHMoyroJihHhiH, ToAB = ~242 +102 = 26. IlycTh 

OD = r- PMHYC BIIHcauuoil oKpymuocTH. 3aMeTHM, liTO BM = BN, AN= 
=AD H MC = CD = OD = r. IlycTh N - TOt.IKa KacaHHH AB H oKpymuocTH, 
Tor~a AB = BN +AN = BM +AD = (BC - r) + (AC - r) = AC + BC - 2r, 

1 
OTKy~a uaxo~HM r = - (AC + BC - AB) = 4. 

2 
OmBem: 4. 

1 
21. RT = 13 + 5 = 18. SMlEF = - • 18 · EF = 9EF. IlycTh RE = RF = x, 

2 
ET = TF = y, TOr~a s!!.REF = 18y. Ha ~ERT x 2 - y2 = 182• KpoMe TOro, 

s/1REF = abc' r,ZJ;e a= b = RE = x, c = EF = 2y, R = 13 - PMHYC OllHCaHHOH 
4R 

x 2 ·2y 
oKpymuocTH. 3ua't!HT, SMlEF = = 18y, OTKy,ZJ;a x 2 = 26 · 18. 

4·13 
Ho x2 - y2 = 182, TOr,ZJ;a y2 = 18 · (26- 18) = 144, y = 12, TOr,ZJ;a SMlEF = 

= 18 . 12 = 216. 
OmBem: 216. 

1 
36. ITycTh BC =a, AC = b, AB = c, r = 4, Tor,ZJ;a r = -(a+ b- c) (eM. 

2 

1 
N2 11), HJIH -(a+ b- 20) = 4, r,ZJ;e c =AM+ MB = 20. 3uat.IHT, a+ b = 28. 

2 

KpoMe Toro, a2 + b2 = 400. HMeeM CHCTeMy ypasueuHil - ' {
a2 +b2 -400 
a+b=28, 

(a+ b)2 = 400 + 2ab, HJIH 400 + 2ab = 784, OTKy,ZJ;a ab = 192. 
1 

3uat.IHT, SM.Bc = - ab = 96. 
2 

OmBem: 96. 

42. ITocKOJihKY QP = 4, QM = 2 H QM l_ PM, TO LP = 30° :::::> uQR = 

= 60°, aua't!HT, LO = 60°. TaK KaK QO =OR, TO LOQR = LORQ = 60°, T. e. 
~QOR- paBHOCTopoHHHH, Tor,ZJ;a OR= 6. 

OmBem: 6. 

44. I cnoco6. 
B pasuo6e,ZJ;peuuoM MBC AC = BC = 10, OM- PMHYC BnHcauuoil oKpym­

HOCTH, Tor~a OM l_ AB. ITpoBe,ZJ;eM BLICOTY MC, TOr,ZJ;a B MMC cos LA= 
AM 

= -- = 0,6, aua't!HT, AM= 10 · 0,6 = 6, Tor,ZJ;aAB = 12. ITo TeopeMe IIH<Pa­
AC 



192 ((e feOMeTpHR. JaildYYI Hd fOTOBb/X YepTe)l(dX Ll!\51 nOLlfOTOBKYI K (VfA Yl £(3. 7-9 K!\dCCb/ 

ropa MC = J102 -62 
= 8, SMBc = _!AB · MC, a c ~pyroii cTopoHhi, SMBc = 

2 

1 
= p · r= -(AC + BC +AB) ·OM, Tor~a 12 · 8 = (10 + 10 + 12) ·OM, OTKy~a 

2 
OM= 96 : 32 = 3. 

OmBem: 3. 

II cnoco6. 
IIycTh K - ToqKa KacaHIUI oKpy.IKHOCTM M KacaTeJihHoii AC. 3aMeTMM, 

qTo MMC - D.CKO (KaK npHMoyroJihHhre, MMeiOru;Me o6ru;Mii ocTphrii 

AM KO 
LACM). 113 no~o6MH MMeeM: --=--, r~eAM = 6, MC = 8. KpoMe Taro, 

MC KC 

6·4 
KC = 10 -AK = 10 -AM= 4, 3HaqMT, KO =- = 3. Ho KO =OM, T. e. 

8 
OM=3. 

OmBem: 3. 

48. IIpoBe~eM BhrcoTy KM Ha ocHoBaHMe EF, Tor~a B paBHo6e~peHHOM 
MEF (KE = KF), BhrcoTa KM HBJIHeTcH M Me~MaHoft, T. e. EM = MF = 24. 

SMKF = _! . 48 . KM = 24KM; c ~pyroft CTOpOHhi, sf..EKF = abc' r~e a = 
2 4R 

KE·KF·12 
= EK, b = KF, c = EF, R =EO= 25, Tor~a MMeeM: 24 · KM = . 

25 

12x2 

IIycTh KM = h, KE = KF = x, Tor~a 24 · h = --, MJIM x 2 = 50h. 
25 

113 MME x2 = h2 + 242, Tor~a nonyqMM 50h = h2 + 576, MJIM h2 - 50h + 576 = 0, 
OTKy~a HaXO~MM h1 = 18, h 2 = 32. 3Ha'1MT, x 2 =50' 18 = 900, OTKy~a X= 30, 
MJIM x2 = 32 · 50 = 1600, x = 40. CJie~oBaTeJihHO, EK = 30, MJIM EK = 40. 

OmBem: 30, MJIM 40. 

59. I c noco6. 
IIpoBe~eM BbiCOTY Tpane:u;MM BE. TaK KaK LA = 60°' TO LABE = 30°. 

Tot.IKa 0 - :u;eHTP BnMcaHHoii oKpy.IKHOCTM, 3Hat.IMT, AO - 6McceKTpMca 
yrJiaA, T. e. LOAK = 30°, TOr~a MBE- M.OK KaK npHMoyroJibHhie, MMe­
IOID;Me paBHhie OCTpbie yr Jlbl. 

IIycTh AD = 2x, BC = 2y, MN = 20, Tor~a (2x + 2y) : 2 = 20, MJIM 2x + 
+ 2y = 40. 

Ho AB + CD = BC +AD (no CBOHCTBY onMcaHHoro qeThrpexyroJihHMKa), 
MJIM 2AB = 2x + 2y = 40, AB = 20. CJie~oBaTeJihHO, AB: BE= AO: AK, MJIM 

1 
10 : OK= AO : X. 113 MOK, r~e LOAK = 30° ~OK= -AO, TOr~a AO = 

2 
= 2 ·OK, T. e. 10 :OK= 2 ·OK: x 2 • 
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X In 10 2·0K 5 1 
Ho ctg 30° = -- => x = OK" 3, Tor,n;a -- = In, HJHI -- = In, oT-

OK OK OK\/3 OK \/3 

Ky,n;a OK = 5f3 . 
II cnoco6. 
MN = 20, x + y = 10, 2AB = 40, AB = 20 (eM. I cnoco6). 

BE 2·0K J3 rn 
H3 MEA cos 30° = - = =-, OTKy,n;a OK = 5\/3 . 

AB 20 2 

OmBem: 5f3. 
63. ITo ycJIOBHIO MNRK - np.HMoyroJibHa.H Tpane:u;H.H. 3aMeTHM, "LITO 

L.N + L.R = 180° (KaK cyMMa o,n;HocTopoHHHX yrJioB). Ho TO"t!Ka 0- :u;eHTP 
BnHcaHHOH oKpymHOCTH, OR H ON- cooTBeTCTBeHHO 6HcceKTPHCbi yrJIOB R 
H N, Tor,n;a L.ORN + L.ONR = 90°, T. e. MON- np.HMoyroJihHbiM, 3Ha"LIHT 

RN = .J62 +82 
= 10. 

BbiCoTa MON paBHa pa,n;Hycy BnHcaHHOM B Tpane:u;HIO oKpymHocTH, Tor­
,n;a BbiCOTa Tpane:u;HH paBHa ,n;HaMeTpy 3TOM oKpymHOCTH. ITycTb OT- Bbico-

1 1 
Ta D.ORN, Tor,n;a St:.RON = -OR· ON= -RN · OT, HJIH 6 · 8 = 10 · OT, OTKy-

2 2 
,n;a OT = 4,8, 3Ha"LIHT, RE = 2 · OT = 9,6, r,n;e RE - BbiCOTa Tpanen;HH, 
onyr:u;eHHa.H Ha ocHoBaHHe M N. 

Ho MN + KR = KM + RN (no CBOMCTBY onHcaHHoro "LieTbipexyroJibHHKa), 

1 
3Ha"LIHT, KM + RN = RE + RN = 19,6, Tor,n;a SMNRK = -(MN + KR) · RE = 

2 

=!(KM+RN)·RE= 
19

'
6

·96 =9408. 
2 2 ' ' 
OmBem: 94,08. 

67. ITpoBe,n;eM BbiCOTbi EF H QK Ha ocHoBaHHe MT. TaK KaK EQ II MT, TO 
MTQE- Tpane:u;H.H (paBHo6e,n;peHHa.H). ITo ycJioBHIO MQ- 6HcceKTpHca L.M. 

3aMeTHM, "LITO LQMT = LMQE = 30° (KaK BHyTpeHHHe HaKpeCT Jie­
mar:u;He npH napaJIJieJibHbiX np.HMbiX MT 1:1 EQ 1:1 ceKyr:u;eft MQ). Tor,n;a 
L.EMQ = L.MQE = 30°, T. e. D.MQE - paBHo6e,n;peHHbiM (no npH3HaKy paB­
Ho6e,n;peHHoro TpeyroJibHHKa). ITycTb EQ = 2x, MT = 2y, ME = EQ = 2x. 

If3 D.MEF MF = !ME= x, EF = .J4x2
- x 2 = .J3x2 = xJ3. 

2 

H3 D.MQK MQ = 2 · QK = 2 · EF = 2xJ3. 

SMIQT = !MT · QK = ! · 2y · xJ3 = xyf3; c ,n;pyroft CTopoHbi, 
2 2 
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MQ·QT·MT J3 rn J3 
8!1MQT = 

4
·QO , HJIH S!1MQT = 4 x 2y, 3Ha"tJHT, xy-v3 =4x

2
y, 

OTRy~a X= 4. 

CJie~oBaTeJihHO, SMTQE = .!.(MT + QE) · EF = (x + y) · xJ3. 
2 

Ho MT = 2MF + FK = 2MF + EQ = 4x, HJIH 2y = 4x, y = 8, 3Ha"tJHT, 

SMTQE = (4 + 8). 4J3 = 48J3. 

OmBem: 48J3. 

76. TaR RaR EF II TR, To TRFE- Tpaneu;H.a. ITo CBOHCTBY onHcaHHoro 
"tleThipexyroJihHHRa TR + EF = ET + FR, HJIH TR + EF = 28. Ho TR- EF = 

= 14. IIycTh TR = x, EF = y, r~e x > 0. 11MeeM CHCTeMy ypaBHeHHH 

{
X+ y = 28, {2X = 42, {X= 21, 
x-y=14; 2y=14; y=7. 

11TaR, TR = 21, EF = 7. 
IIpoBe~eM BhiCOThiAE H FB Tpaneu;HH. IIycTh TA = z, Tor~aAB = EF = 7, 

BR = 21- (z + 7) = 14- z. 
113 ~TAE EA2 = 132 - z2 ; H3 MBR FB2 = 152 - (14- z)2. TaR RaR EA = 

= FB, TO 132 - z2 = 152 - (14- z)2, HJIH (14- z)2 - z2 = 152 - 132, OTRy~a 
Haxo~HM z = 5, Tor~a EA2 = 132 - 52, EA = 12. 

1 1 
3Ha"tJHT, SrRFE = - (TR + EF) · EA = - · 28 · 12 = 168. 

2 2 
OmBem: 168. 

83. ABCD - poM6 (no ycJIOBHIO). IIycTh AB = x, Tor~a P = 4AB = 

= 4x = 80, OTRy~a x = 20. TaR RaR AC = 32, TO AO = 16. 113 M.OE A02 = 

= AE2 + OE2 , HJIH AE2 + OE2 = 256. TaR RaR AC l. BD (no CBOHCTBY poM6a), 
TO M.OB- np.aMoyroJibHhiH H, TaR RaR OE l. AB, TO A02 = AB · AE, HJIH 
162 = 20 · AE, OTRy~aAE = 64/5. 

3aa•HIT, ( 
6
5
4 r + OE2 = 162

, HJIH OE2 = ( 16-
6
5
4 

)( 16 + 
6
5
4

} HJIH OE2 = 

16 144 4·12 
= -·- OTRyrra OE = -- = 9 6. 

5 5 ' ...... 5 ' 
OmBem: 9,6. 

86. YroJI A npaBHJihHOro rneCTHyroJihHHRa paBeH: LA= 180° · (6- 2) : 6 = 

= 120°; AO- 6HcceRTpHca LA, T. e. LOAM= 60°, r~e M- TO"tJKa RacaHHH 

. ro J3 15 
c ORPYJKHOCTbiO. 113 MOM OM =AO. Slll 60° = 5-v3 ·-=-. 

2 2 
1 

Ho OM= -AB, TOr,ZJ;aAB = 15. 
2 

OmBem: 15. 
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K Ta6AMue 24 

20. IIycTb EA = 2x, AF = 5x, Tor,n;a EF = 1x. ITo rrpaBHJIY TpeyroJibHHKa 
-~- ---
KE+EF=KF, HJIH KE+1x=n. 

AHaJiorHt.IHO KA+AF=KF, HJIH m+5x=n; KE+EA=KA, HJIH 

KE+2x=m, OTRy,n;a KE=m-2x. TaR KaR KE+1x=n, TO m-2x+1x=n, 

HJIH 5x=n-m, oTKyrra x=-.!m+.!n aHat.IHT KE=m-2·(-.!m+.!nJ = 
..... 5 5' ' 5 5 

7- 2-
= -m--n. 

5 5 

- 7- 2-
0meem: KE=-m--n. 

5 5 
23. ITocROJibRY M- cepe,n;HHaAC, To AM= MC; aHaJiorHt.IHO BN = ND. 

- - - 1~ - ~ 1- - - 1-
MN=MC+CN = 2AC+(CD+DN) = "2(AD+DC)+CD+ 2DB = 

1- 1- - 1- - 1- 1- - 1- 1-
= -AD+-DC+CD+-(DC+CB) = -AD+-DC+CD+-DC+-CB = 

2 2 2 2 2 2 2 

1-~ 1- -- ~ 1- 1- 1 - -
= -AD+-CB+(DC+CD) = -AD+-CB = -(AD+CB), t.ITOHTpe6oBaJIOCb 

2 2 2 2 2 
,ZJ;OKa3aTb. 

30. ITo ycJioBHIO MNKE - rrp.HMoyroJibHa.H Tparren;H.H, r,n;e MK = 2.J2, 
L.MKN = 45° H L.MKE =goo. 

ITpoBe,n;eM BbiCOTY KF R ocHOBaHHIO ME. 3aMeTHM, t.ITO L.MKN = L.KME = 
= 45°, KaR BHyTpeHHHe HaRpeCTJiemaiiJ;He yrJibi rrpH rrapaJIJieJibHbiX rrp.H­
MhlX NK H ME H ceKyiD;eil MK. Ho Tor,n;a L.E = 45°, T. e. 11MKE- paBHo-
6e,n;peHHbiH, H MK = KE. KpoMe Toro, NM = KF (RaR BbiCOTbi Tparren;HH) H 

NM II KF, 3Hat.IHT, IKE-KM+KNI = IKE+MK+KNI = IKE+MNI = 

= IKE+FKI=IFEI. 

Ha MIKE, r,n;e L.MKE =goo, MK = KE = 2.J2, ME2 = (2.J2)2 + (2.J2)2 = 16, 

oTRy,n;a ME = 4. Tor,n;a FE= 2, aHat.IHT, I FE I = 2. 
Omeem: 2. 

35. Ha TOt.IKH C rrpoBe,n;eM CF II AB H coe,n;HHHM TOt.IRH B H F. Ha TOt.IRH 
C rrpoBe,n;eM CE II BF, Tor,n;a AF =FE= BC = 5 (no rrocTpoeHHIO) H ED= 
=AD - (AF +FE) = 3. 



196 ••• feoMer-puR. 3atJ.a4u Ha roTOBbiX 4epTe)l(ax M.R noJlroTOBKM K fJ1A u ff3. 7-9 Maccbl 

,ll;eifcTBHTeJihHO, a=CD-BC+AB = FA+CD+AB = CD+FB = 

= CD+FC+CB = CB+(FC+CD) = CB+FD=FA+FD = FA+(FE+ED) = 

= FA-FA+ED=ED. 3Ha-qHT, iai=iEDj = 3. 

OmBem: 3. 

K TafiAHue 25 

11. IIpoBe,n;eM BhiCOTY CE Tpaneu;HH ABCD, r,n;e AB = CD, AC = 16, Tor,n;a 

MN = _!(AD+ BC). 
2 

1 
IlycTh DE= x, BC = y, Tor,n;a MN = -(2x + 2y) = x + y. 

2 

1 
TaR RaR LCAD = 60°, TO LACE= 30° =>AE = -AC = 8. HoAE =X+ y, 

2 
3Ha'lHT, x + y = 8 H MN =AE = 8. 

OmBem: 8. 

16. IIpoBe,n;eM BhiCOTY FT Tpaneu;HH CEFK, r,n;e CE = FK, MN = 4, 
1 

ScEFK = 8. ScEFK = - (CK + EF) · FT = 8, HJIH MN · FT = 8, r,n;e MN = 
2 

1 
= -(CK + EF) = 4, 3HaqHT, 4FT= 8, FT = 2. 

2 

1 
IlycTh EF = x, CK = y, Tor,n;a TK = - (y - x), CT = CK- TK = 

2 

1 1 
= y - - (y - x) = - (x + y) = M N = 4. 

2 2 

FT 2 
H3 !)..CFT tg a= -=-=0 5. 

CT 4 ' 
OmBem: 0,5. 

20. IIocROJihRY 0 - u;eHTp BnHcaHHOH ORpymHOCTH, TO MO H NO - 6Hc­
ceRTpHchi yrJIOB KNM H LMN, Tor,n;a 

LOMN + LONM = ]:_(LKNM + LLMN) = ]:__ · 180° = 90°, T. e. 
2 2 

LMON = 90°, Tor,n;a MN = .J36+64 = .J100 = 10. 3aMeTHM, qTo BhiCOTa OA 
tJ.OMN .HBJI.HeTc.H o,n;HoBpeMeHHO H pa,n;HycoM BnHcaHHOH ORpymHoCTH. 
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1 1 
Tor~a stlMON = -OA. MN =-OM. ON, OTKy~a OA = 4,8 (OA- BhiCOTa 

2 2 
80MN, orrym;eHHaSI Ha MN). 3Ha'liiT, KL = 2 · OA = g,6, TaK KaK KL = 
= 2r- ~IIaMeTp BIIIICaHHOH oKpymHOCTII. ITo CBOHCTBY orriicaHHoro 'leThi­
pexyrOJihHIIKa KN + LM = KL + MN = 10 + g,6 = 1g,6, Tor~a 

1 
EF = 2"(KN + LM) = g,8. 

Omeem: g,8. 

23. IIycTh BC = x, CD= 2x, AD= y. TaK KaK EF- cpe~HSIH JIIIHIIH Tpa­

rren;IIsrABCD, TO x+y =20, IIJIH x + y = 40. H3 MDC, r~e L.ADC =goo, 
2 

HMeeM: AC = J4x2 + y 2
• 

IIpoBe~eM BhiCOTY BM, Tor~a H3 WMB DB= .JBM2 +DM2
, r~e BM = 

=CD= 2x; DM = x, Tor~a DB= .J4x2 +x2 = J5;2 = xJ5. 

1 
TaK KaK AC .l BD, To SABcn = -AC · BD (eM. N2 478 «reoMeTpnsr 7-g» 

2 

JI.C. AmanacRn H ~p.). SABcD = !J4x2 + y 2 
· xJ5. C ~pyroii cTopoHhl, SABcD 

2 

= !(x + y) · 2x, Tor~a rroJiy'lHM !J4x2 + y2 ·xJ5 =!_ (x + y) · 2x, HJIH 
2 2 2 

J5(4x2 + y2
) = 2(x + y), x :;t: 0. 

Ho x + y = 40, Tor~a J5(4x2 + y2) = 80, HJIH 4x2 + y2 = 1280. 

.. {4x2 + y 2 = 1280 {4x2 + (40- x)2 = 1280 HMeeM cncTeMy ypaBHeHIIH _ • ' _ ' 
X+ y - 40, y - 40- X. 

Yrrpom;asr rrepBoe ypaBHeHne cncTeMhi, rroJiyqHM x 2 - 16x + 64 = 0, HJIH 
(x- 8)2 = 0, OTKy~a x = 8. 3Ha'lHT, BC = x = 8. 

Omeem: 8. 

26. IIpe~BapnTeJihHO ~oKameM, 'ITO «ecnu B Tparren;uu cyMMa yrJIOB rrpn 
OCHOBaHHH paBHa goo, TO 0Tpe30K, COe~HHHIOIIl;HH cepe~HHhl OCHOBaHHH, 
paBeH HX I10Jiypa3HOCTH » • 

IIycTb TO'lKH K H F - cepe~HHhl ocHoBaHHH AD H BC. IIycTb AD = 2x II 
BC = 2y. IIpoBe~eM KE II AB H KL II CD. 3aMeTHM, 'lTO LKEF = LA= 70° H 

LKLF = LD = 20°, Tor~a LEKL = goo, T. e. MKL - rrpsrMoyroJibHhiH n 

1 1 
KF- Me~naHa MKL n, 3Ha'lHT, KE = KF = FL = - EL = -(AD- BC), 'ITO 

2 2 
H Tpe60BaJIOCb ~OKa3aTb. 
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1 
CJie~oBaTeJihHO, - (2x- 2y) = 2, HJIH x- y = 2. 

2 

1 
KpoMe Toro, MN = -(AD + BC) = 4, HJIH x + y = 4. 

2 

.. {X+ y = 4, 
PernaH CHCTeMy ypaBHeHHH 

2 x-y= 
CIIOC060M CJIOJKeHHH, HaXO~HM 

2x = 6, 2y = 2, T. e. AD= 6, BC = 2. 
OmBem: BC = 2, AD= 6. 

IX KAacc 
K Ta6AHue 1 

6. a) TaK KaK BeKTOphi FN H FO coHarrpaBJieHhl, TO k 2:: 0, 3Ha't!HT, 

k='FN'= I:FNI = FN =2. 

IFOI I~FNI ~FN 

'

MOl -~ME 
6) AHaJiorH'tiHO HMeeM: k 2:: 0, k = 

1

_

1 

= 2 = !. 
ME ME 2 

B) BeKTOphi ON H NF rrpoTHBorroJio:mHo HarrpaBJieHhi, 3Ha't!HT, k < 0, 

1

-, 1 ON --NF 
Tor~a k = ---===- = --2--= _ _!_ 

'NFI NF 2 

- - IFMI_ FM-
r) k < 0, FM- NE, k--~-~-----1. 

NE NE 

IMNI MN 
rr)k<O MN=EF k--------=-1 
~ ' ' - iEFI - EF . 

e)k<O,FA=AO= ~FO= ~FN; k=-1:~~~=-~: =-~. 
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'

ANI -~FN 
m) k ~ 0, FA= }:FN, AN= 3FA = 

3 
FN, k= 

1

_

1 

=t-=3. 
4 4 FA -FN 

4 

1 3 IFNI FN 4 
a)k<O,NA=FN-FA=FN- -FN= -FN, k=-~=---=--. 

4 4 jNAj ~FN a 
4 

H) TaK KaK cTopoHhl NE H EF napaJIJieJiorpaMMa He napaJIJieJibHhl, TO 

seKTOphl NE H EF He KOJIJIHHeapHhl, T. e. 'IHCJIO k He cy~ecTsyeT. 
K) AHaJiorH'lHO H) 'IHCJIO k He cy~ecTsyeT. 

Omeem: a) 2· 6) !. B) _}:. r) -1· rr) -1· e) _!. m) 3· 3) -
4 · H) K) 'IHCJIO 

' 2' 2' ,,...., ' 4' ' a' ' 
k He cy~eCTByeT. 

K Ta6AHue 2 

14. TiycTb D- cepe,n;HHa oTpeaKaAB, Tor,n;a 

1 1 1 
Xn = 2 (XA + X 8 ) = 2 (1 + 7) = 4; YD = 2 (2 + 10) = 6. 

3Ha'IHT, D(4; 6). Ho TO'lKa C- cepe,n;HHa oTpeaKaAD, Tor,n;a 

1 1 
xc = -(1 + 4) = 2,5; Yc = -(2 + 6) = 4, T. e. C(2,5; 4). 

2 2 
Omeem: (2,5; 4). 

16. Tio ycJIOBH10 EK = KF. HoEK= ~(x- 2)2 + (0- 2)2 = J(x- 2)2 + 4; 

KF = ~(6-x)2 +(10-0)2 =J(6-x)2 +100. 

3ua'IHT, ~(x- 2)2 + 4 = ~(6- x)2 + 100, HJIH (x - 2)2 + 4 = (6 - x)2 + 100, 

OTKy,ZJ;a HaXO,lJ;HM X= 16. 

18. Koop,n;HHaThl sepmHH napaJIJieJiorpaMMa OACB: 0(0; 0), A(6; 0), 
C(x; y), B(3; 2). 

TaR KaK npoTHBonoJiomHhle cTopoHbi napaJIJieJiorpaMMa paBHbi H napaJI-

JieJihHhl, TO OB = AC. 

OB {3 - 0; 2 - 0} = AC {x- 6; y- 0}; OB {3; 2} = AC {x- 6; y}. 

TaK KaK OB = AC, TO 3 = x- 6; 2 = y, T. e. x = 9; y = 2. 

3Ha'IHT, Koop,n;HHaTbi TO'IKH C(9; 2). 
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Tor~aAC= ~(g-6)2 +(2-0)2 =.Ji3; OC= ~g2 +22 =J85. 

OmBem: AC = .Ji3; OC = J85; C(g; 2). 

20. Koop~MHaThi BepiiiMH TparreiJ,MM OABC: 0(0; 0), A(2; 4), B(x; y), 

C(12; 0). TaK KaKAB II Ox, TO AB {5; 0}. C ~pyroii cTopOHhi, AB {x- 2; y- 4}, 
TOr~a HMeeM: X- 2 = 5; y- 4 = 0, T. e. X= 7; y = 4. 3HaqMT, TQqKa B MMeeT 

Koop~MHaThi (7; 4). CJie~oBaTeJihHO, CB = ~(7 -12)2 +(4-0)2 
= J4i; OB = 

= ~72 +42 = J65. 
OmBem: BC = J4i, OB = J65. 

K TafiAHue 3 

5. BBe~eM rrp.HMoyroJihHYIO cMcTeMy Koop~MHaT TaK, qTo6bi AC coBrraJio 
c ocbiO Ox, BD- c OChiO Oy, a ToqKa D- c HaqaJioM Koop~MHaT. HaM:~eM 
Koop~HHaThi ToqKM E- cepe~HHhi oTpeaKa BC: 

1 1 1 
xE = - (xB + xc) = - (0 + 16) = 8; YE = - (12 + 0) = 6. 3HaqHT, E(8; 6). 

2 2 2 
TaK KaK LABD = 45° H LADB =goo, TO L.BAD =goo- 45° = 45°, T. e. AD= 
= BD = 12, T. e. A(-12; 0). 

Terreph Haxo~HMAE: AE = ~(8+12)2 +(6-0)2 

= ~400+36 =~436 =2~1og. 

9. BBe~eM IIp.HMOyrOJibHYIO CMCTeMy KOOp~MHaT TaK, qTo6bi OCHOBaHMe 
KP coBrraJio c OChiO Ox, a ocb Oy rrpoiiiJia qepea BepiiiMHY D rreprreH~MKYJI.Hp-

HO KP. TiycTb 0- HaqaJio Koop~HHaT. B MOD, r~e L.K = 45°, KD = 4J2, 

L.KOD = 90°, Haxo~HM: KD2 = K02 + OD2• TaK KaK L.KDO = goo- 45° = 45°, 

KD 
TO DO= KO, T. e. 2 · K02 = KD2 , OTKy~a KO =DO= J2 = 4. 

3HaqHT, D(O; 4), K(-4; 0), P(5; 0) (TaK KaK OP = KP- KO = 5). 

1 1 
no ycJIOBHIO E- cepe~MHa DP, TOr~a XE = -(Xn + Xp) = -(0 + 5) = 2,5; 

2 2 

1 
YE = -(4 + 0) = 2, T. e. E(2,5; 2). 

2 

CJie~oBaTeJihHO, KE = J(2,5+4)2 +(2-0)2 = 'J"42,25+4 ='J"46,25 

= ~185 I 4 = ~185 I 2. 

OmBem: ~185 I 2. 
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K Ta6AHUe 4 

13. YpaBHeHne oRpymHocTH c u;eHTpoM B TO't!Ke 0 1(0; y 0) HMeeT BH,lJ; 
(x- x0) 2 + (y- y 0) 2 = r 2• TaR KaK TO'tlKH M(-3; 0) H N(O; 9) npHH~JiemaT 

OKpymHOCTH, TO HMeeM: 9 + (0 - y 0) 2 = r2 , HJIH 9 + y~ = r2 H (0 - 0)2 + 
+ (9 - y0) 2 = r2 , HJIH (9 - y 0) 2 = r2. CpaBHHBa.a JieBLie 'tlacTH nOJIY'tJeHHLIX pa-

BeHcTB, rroJiyqHM 9 + y~ = (9 - y0) 2 , HJIH 9 + y~ = 81 - 18y0 + y~, 18y0 = 72, 

Yo = 4, TOr,zJ;a r2 = 9 + 42 = 25. 3Ha'tlHT, ypaBHeHHe OKpymHOCTH HMeeT BH,lJ; 
x 2 + (y - 4)2 = 25. 

OmBem: x 2 + (y- 4)2 = 25. 

14. I.I;eaTp oKpymaocTH pacnoJiomea aa ocn Ox, aaa'tlHT 0 1(x0 ; 0), TOr,zJ;a 
(x- x0 ) 2 + y2 = r 2• MN- ,zJ;HaMeTp oKpymaocTH, Tor,zJ;a 0 1 - cepe,zJ;HHa MN, 

1 1 
T. e. x0 = -(xM + xN) = -(-2 + 4) = 1. 

2 2 
MMeeM: (x- 1)2 + y2 = r2. 
To'tlKH M(-2; 3) H N(4; -3) rrpnHa,zJ;JiemaT oKpymuocTH, Tor,zJ;a nOJIY'tJHM: 

(-2- 1)2 + 32 = r 2 , HJIH r 2 = 18. 
3Ha'tlHT, ypaBHeHHe OKpymHOCTH 3aiiHIIIeTCSI B BH,z:t;e (X- 1)2 + y2 = 18. 
OmBem: (x- 1)2 + y 2 = 18. 

K Ta6AHue 5 

3. IlpHMaH 2x + y + 4 = 0 rrepeceKaeT ocH Koop.n;HHaT B TO't!Kax M H N. 
TaR RaK TO't!Ka M rrpnaa.n;nemHT ocH Ox, Toy = 0, Tor.n;a 2x + 0 + 4 = 0; 
x = -2, T. e. M(-2; 0). AaaJiorH'tlHO, x = 0, Tor.n;a 2 · 0 + y + 4 = 0, y = -4, 
T. e. N(O; -4). 

1 
B ~ON LMON = 90°, MO = 2 H NO= 4, Tor.n;a SMtoN = -MO ·ON= 4. 

2 
OmBem: 4. 

8. Haft,zJ;eM Koop,zJ;HHaThi TO'tlKH M- cepe,zJ;HHhi oTpeaKaAB: 

1 1 1 
XM = 2(XA + XB) = 2(8 + (-8)) = 0, YM = 2 (12 + 0) = 6. 

3aa'tlHT, M(O; 6). 
YpaBHeHne Me.n;HaHhi (np.aMoif) CM HMeeT BH,lJ; ax+ by+ c = 0. TaK KaK 

TO'tlKH C H M rrpHaa.n;nemaT rrpSIMOH CM, TO HX Koop,z:t;HHaThi y,zJ;OBJieTBOpH­
IOT ypaBHeHHIO rrp.aMoif: a· (-2) + b · (-8) + c = 0, HJIH -2a- 8b + c = 0 H 

1 
a ' 0 + b ' 6 + C = 0, HJIH 6b + C = 0, OTKy,z:t;a b = -- C, TOrAa 

6 

-2a- 8 · (-!c) + c = 0, T. e. a = ~c. 
IIo.n;cTaBJIHSI aHa't!eHHH a H b B ypaBHeHHe np.aMoii, nOJIY'tJHM: 

I_C·X+(-!c)·y + C = 0 rrre C -::F 0 HJIH I_X _ _!_y + 1 = 0 T. e. 6 6 ,,....., , 6 6 ' 
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7 x - y + 6 = 0 - ypaBHeHMe Me~MaHhi CM. 
OmBem: 7 x - y + 6 = 0. 

10. BBe~eM rrp.HMoyroJihHYIO cMcTeMy Koop~MHaT TaK, 'lT06bi och Ox 
rrpornna 'lepea AC, a ~MaroHaJih BD oKaaanach Ha ocH Oy, r~e 0- Ha'laJio 
Koop~MHaT (TO'lKa rrepece'leHM.H ~MaroHaneB: AC 11 BD). 

3arrMrneM Koop~MHaThi BeprnMH poM6a: A(-10; 0), B(O; 4), C(lO; 0), 
D(O; -4). 

YpaBHeHMe rrp.HMoiiAB MMeeT BM~ ax+ by+ c = 0. TaK KaK TO'IKHA 11 B 
rrpMHa~nema T rrp.HMOH AB, TO 

{
a·(-lO)+b·O+c=O, {-lOa+c=O, {a=O,lc, 
a·O+b·4+c=O; 4b+c=O; b=-0,25c. 

flo~CTaBJI.H.H 3Ha'leHM.H aM b B ypaBHeHMe rrp.HMOH, MMeeM: 
O,lc · x + (-0,25c) · y + c = 0; c * 0, MJIM O,lx- 0,25y + 1 = 0, MJIM, yMHo­

»tMB o6e qaCTM IIOJiyqeHHOI'O ypaBHeHH.H Ha 20, IIOJiyqMM 2X- 5y + 20 = 0. 

{ { lba==--41110c,c. 
a · 0 + b · 4 + c = 0, 4b + c = 0, 

,IJ;JIH rrp.HMOH BC MMeeM: 
a ·10 + b · 0 + c = 0; lOa+ c = 0; 

1 1 
3Ha'IMT, ypaBHeHMe BC rrpMMeT BH~ --ex- -cy + c = 0, c * 0, HJIH 

10 4 
2x + 5y - 20 = 0. 

AHanorHqHo ~JI.H rrp.HMhiX DC H AD rronyqHM cooTBeTCTBeHHO (pernHTh 
CaMOCTO.HTeJibHO): 2x- 5y- 20 = 0 M 2x + 5y + 20 = 0. 

3aMellanue. 0THOCMTeJibHO oceii Ox 11 Oy poM6 MomeT MMeTb 11 ~pyroe 
pacrronomeHMe, 'ITO paBHOCMJihHO aaMeHe ocH Ox Ha Oy 11, Hao6opoT. Tor~a 
IIpH~eTC.H 3aMeHMTb X Ha y M y Ha X. 

OmBem: 2x - 5y + 20 = 0, 2x - 5y - 20 = 0, 2x + 5y - 20 = 0, 2x + 5y + 
+ 20 = 0. 

K Ta6AHUe 6 

10. IIpe.z~sapHTeJibHO ,liOKameM, 'ITO 8ABcD ~ ~AC o BD o sin a., r.z~e a.~ 
= LAOB. TiocKOJihKY ABCD- rrapannenorpaMM, TO AO = OC 11 BO = OD 

(no csoiicTBY), Tor .z~a 8 ABCD ~ 28 MOB + 28 fl.BOC ~ 2 o ( ~ AO · BO ·sin a. + 

+ !oB·OC·sin(180°-a)J = 2 ·! · BO · (AO sin a+ OC sin a)= 
2 2 

= BO sin a· (AO + OC) = BO · AC ·sin a= .!_AC · BD sin a, q, T. ~-
2 
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CJie~oBaTeJihHO, SABCD = .!. . 16. 20. sin 60° = 160. J3 =soJa. 
2 2 

Omeem: BOJ3. 

14. TaK KaK MNKL- napaJIJieJiorpaMM (no ycJIOBiuo) 11 LM = LK = 60° 
(no CBOHCTBy), To MEF - paBHOcTopoHHHH. KpoMe Toro, NK = KL = 24 11 

1 
KE = -NK= 12. 

2 

3HaT.JHT s .. I:'KF = _!EK. KF. sin 60° = .!. . 12. 12. J3 = 36J3. 
' L}.L 2 2 2 

Omeem: 36J3. 

17. TaK KaK ABCD - napaJIJieJiorpaMM, TO ~HaroHaJIL BD ~eJIHT ero Ha 
~Ba paBHhiX TpeyroJILHHKa (MBD =MDC- no III npHaHaKy). A paBHLie 
MHoroyroJILHHKH HMeiOT paBHhle nJio~~~~ (no CBOHCTBY MHoroyroJILHHKa). 

3aa'lHT, SABcD = 2SMBv = 2 · ~AD· BD ·sin LADB =AD· 5 · : = 4AD. 

Ha MBD no TeopeMe KOCHHycoB HMeeM 
AB2 = AD2 + BD2 -· 2AD · BD · cos LADB, HJIH 
41 = AD2 + 25 - 2 · AD · 5 · cos LADB. 

cos LADB = .J1-sin2 LADB = ~1- 16 = {9 =~ 
25 ~25 5' 

r~e cos LADB > 0 (LADB - ocTphlii). 

CJierroBaTeJILHO 41 =AD2 + 25- 10 ·AD· 
3 

HJIHAD2 - 6 ·AD- 16 = 0 ...... ' 5' ' 
OTKy~a Haxo~HM AD = 8 HJIH AD = -2 (He HMeeT CMhiCJia). liTaK, AD = 8, 
Tor~a SABcD = 8 · 4 = 32. 

Omeem: 32. 

K Ta6AHue 7 

12. B ~KT KM = KT = y (no ycJIOBHIO), LKMT = LKTM = 30° (KaK 
yrJibl npH ocHoBaHHH paBHo6e~peHHoro TpeyroJILHHKa), Tor~a LK = 180°­
- (30° + 30°) = 120°. 

MT KM J2 y 
ITo TeopeMe CHHycoB HMeeM: = _.::.__ 

sinLMKT- sinLMTK' sin120° sin30° 

Ho sin 120° =sin (180°- 60°) =sin 60° = ~ H sin 30° = ~, Tor.z~a 
J2 sin 30° J2 J6 

y= = -=-. 
sin120° J3 3 

TaK KaK ME- 6HcceKTpHca, To LKME = LEMT = 15°. 
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BMME x = y rAe L.KEM = 180°- (120° + 15°) = 45° 
sin120° sinL.KEM' ' 

y ·sin 120° J6 · J3 · 12 6 
TOrAax= =-=1. 

sin 45 o 3 · 2 3 · 2 

J6 
HTaK, ME= x = 1, KM = KT = y = -. 

3 
3aMettanue. EcJIH rrpoBeCTH BhiCOTY KN Ha cTopoHy MT, To KM = y Mom-

Ho HaRTH H3 cooTHOIIIeHHH y = 
12 : cos 30°, rAe KN - MeAHaHa ~ KT. 
2 

J6 
OmBem: x = 1; y = -. 

3 
16. IlpoBeAeM BhiCOTY BE K ocHOBaHHID AD. 3aMeTHM, liTO L.BAD = 60° 

(cooTBeTCTBeHHhie yrJihi rrpH rrapaJIJieJihHhiX rrpHMhlX AB H CD paBHhl). 

SABcD =AB ·AD· sin 60° = 8 · 12 · J3 =48/3. 
2 

C Apyroil cTopoHhi, SABcD =AD· BE= 12 ·BE= 48/3, OTKYAaBE = 4/3. 

1 
B MBE L.ABE= 90°- 60° = 30°:::;, AE = -AB = 4. 3HaliHT, ED= AD-

2 
- AE = 8. HaMED, rAe BD = y, HMeeM: 

y 2 = BE2 + ED2 , y = ~(4/3)2 +82 = ~112 = 4.J7. 

ITo CBOHCTBY rrapanJieJiorpaMMa AC2 + BD2 = 2(AD2 + DC2), HJIH x 2 + y 2 = 

= 2 · (122 + 82), x 2 = 416- 112, x = ~304 = 4Ji9. 
3aMettanue. 3aAaqy MOmHo peiiiHTh APYrHMH crroco6aMH. 

OmBem: x = 4Ji9, y = 4.J7. 

K Ta6AHue 8 

4. RO = x- PMHYC orrHcaHHOH oKpymHocTH. SMlEF = abc, rAe a, b, c-
4x 

10·5·7 175 u 

cTopoHhi TpeyroJihHHKa. SMlEF = = --; c APYrOH cTopoHhi, no cpop-
4·x 4x 

MyJie repoHa St.REF = ~p(p-a)(p-b)(p-c), rAe p = !(10 + 5 + 7) = 11, 
2 

SMlEF = ~11·1· 6 · 4 = 2J66, aHaliHT, 
175 

= 2J66, OTKYAa x = 
1 ~. 

2x 4~66 

175 
OmBem: 4J66. 
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12. YJCa3anue. IIpHMeHHTb TeopeMy KOCHHycoB. 

l
x 2 + y 2 

- xy = 17 64, 
,!J;aJiee peillHTb CHCTeMy ypaBHeHHH X = 3 . 

y 8 

Omeem: x = 18, y = 48. 

14. YJCa3anue. ,li;Ba»t,D;hl npHMeHHTL TeopeMy KOCHHycoB ,D;JUI M.BC H 

M.BD ,D;JUI yrJia A. 
Omeem: x = 13. 

15. TaK KaK ME II FT, TO 11KFT- 11KME (no ABYM yrJiaM), TOr,D;a 

FK = KM, HJIH 
50 - Y =50 ; 50 - Y = ~. H3 11M FE no TeopeMe IIHlf>aropa 

FT ME X 60 X 6 
FE2 = 602 - y 2 , a H3 MFE FE2 = 502 - (50- y)2• 

CpaBHHBaSI rroJiytieHHhle paBeHcTBa, HMeeM 602 - y2 = 502 - (50 - y )2, 

50-y 5 14 5 
OTKy,D;a HaXO,ll;HM y = 36. IIOCKOJILKY =- H y = 36, TO - = -, OTKy,D;a 

X 6 X 6 

84 
X=-= 16,8. 

5 
Omeem: x = 16,8; y = 36. 

19. IIycTL MK =a, NP =b. H311MPR MP = ~402 -242 = 32. 
IIycTL LPMR =a. 3aMeTHM, qTo !1MKN- 11NPR (LK = LP = 90° H 

32 4 
LKNM = LPNR KaK BepTHKaJILHhle), TOr,D;a cos a= -=-. H3 11MNR no 

40 5 

4 
TeopeMe KOCHHYCOB y 2 = x 2 + 402 - 2 · X · 40 • -, HJIH y 2 = x 2 - 64X + 1600. 

5 

a 24 24x 
IIycTL LKMN = LNRP = ~' Tor,D;a cos~=-=-, OTKy,D;a a=--. 

X y y 

(
24xJ

2 
2 576x

2 
2 

H3 11MKN a2 = x 2 - 49, 3Hal:IHT, y =x -49, HJIH y 2 =x -49. 

IIo,D;cTaBJISISI 3HaqeHHe y2, HMeeM (x2 - 64x + 1600)(x2 - 49) = 576x2• 

Y rrpoi.QaSI noJiyqeHHoe ypaBHeHHe, noJiyqHM 

x 4 - 64x3 + 975x2 + 3136x - 78 400 = 0. 
MomHo rrpoBepHTL, qTo x = 25 - KopeHL ypaBHeHHH, TOr,D;a x 3(x - 25) -

- 39x2(x- 25) + 3136(x- 25) = 0, HJIH (x- 25)(x3 - 39x2 + 3136) = 0, oT­

Ky,D;a x1 = 25, TOr,D;a y 2 = 252 - 64 · 25 + 1600, y 2 = 252, y = 25. 
HTaK, x = 25, y = 25 O,D;HO H3 pemeHHH 3a,D;al:IH. OcTaeTcs pemHTb ypaB­

HeHHe x 3 - 39x2 + 3136 = 0. MomHo y6e,D;HThC.H, "liTO OHO He HMeeT n;eJIDIX 

(
56)

2 

KOpHeH. 3aiiHilleM ero B BH,D;e x2(39- X)= 3136, HJIH 39- X= --;- . 
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rpaqHflieCROe peiiieHHe IIORa3hiBaeT, liTO IIOJiylieHHOe ypaBHeHHe HMeeT 
em;e TpH KOPH.H, H3 ROTOphiX o~HH oTpnn;aTeJihHhiH, liTO He y~oBJieTsop.HeT 
ycJioBHIO a~aliH, TaR KaK x > 0. 

,[(sa ~pyrnx ROPH.H MOmHo BhrtiHCJIHTh rrpn6JIHmeHHo: x2 ~ 10,5, x3 ~ 36, 7, 

TOr~a y: = 10,52 - 64 · 10,5 + 1600, OTRy~a HaXO~HM y 2 ~ 32,2. 

AHaJiorHliHO y~ = 36,72 - 64 · 36,7 + 1600, y3 ~ 24,5. KaR BH~HM, aa~alia 

OKa3aJiaCh ~OBOJihHO CJIOmHOH. 
OmBem: x 1 = 25, y 1 = 25; x 2 :::::: 10,5, y 2 ~ 32,2; x 3 ~ 36,7, Y3 ~ 24,5. 

22. lla MBC (LC = 90°) x2 - y2 = 324. IlycTh CK = a, KB = b, Tor~a 
a + b = 18. TaK KaR MK (a aHaliHT, H AK) - 6ncceRTpnca L.CMB, To 

a 10 5 5 5 12 
-=-=- OTRyrra a= -b. TaK RaR a+ b = 18 TO -b + b = 18 -b = 18 
b 14 7' M 7 ' 7 ' 7 ' 

21 5 21 15 
OTRy~a b=-, TOr~a a=-·-=-. 

2 7 2 2 

y a 15 
IlycTh LCAK= LKAB = a.lla MBC cos2a=-, a H3 MCK tga=-=-. 

X y 2y 

1-(21y5J2 y 
1- tg2 a 

llaBeCTHO, liTO COS 2a = 2 , CJie~OBaTeJihHO, _ ____::.__....::.__.:._....,.... = , 

1 + tg a 1 + ( ~: r X 

4y2
- 225 y 4y2

- 225 y 2 

( J
2 

HJIH 4y2 + 225 =X' HJIH 4y2 + 225 = X 2 • 

Ho x 2 - y 2 = 324, x 2 = y 2 + 324, Tor~a rroJiyt~HM y = . 
(

4 
2 
-225]

2 
y

2 

4y2 + 225 y 2 + 324 

(
4t-225)

2 
t IJyCTh y 2 = t, r~e t > 0, TOr~a ypaBHeHHe IIpHMeT BH~ = , 

4t+225 t+324 
HJIH (4t- 225)2(t + 324) = t(4t + 225)2 • IJocJie rrpeo6pa30BaHHH IIOJiytiHM 
ypaBHeHHe 1584t2 - 583 200t + 16 402 500 = 0, HJIH 44t2 - 16 200t + 

1350 1350 
+ 455 625 = 0, OTRy~a HaXO~HM t1 = -

4
-, t2 = ~· 

1350 1350 15J6 2646 
1) EcnH t =--,TO y 2 =--, y =--, Tor,n;a x 2 = y 2 + 324 = --, 

4 4 2 4 

21J6 
X=--. 06a 3HalieHH.H IIO~XO~.HT, TaR RaR y <X (no CMhiCJiy 3a~aliH). 

2 
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2) ECJIH t = 1350' TO y2 = 1350' y = 15 [6 = 15.J66' TOr~a 
44 44 2 vu 22 

675 15 606 51& 5t.J66 
X

2 =-+324= , OTKy~a X=--= , r~eycJIOBHey<x 
22 44 2 11 22 

TaKme BbiiiOJIH.HeTCH. 

Omeem: 1) x = 21.)6, y = 15.)6; 2) x = 51.J66, y = ts.J66. 
2 2 22 22 

24. ITo CBOHCTBY napaJIJieJiorpaMMa 2 · (AD2 + AB2) = AC2 + BD2, r~e 
AD= x, AB = y, AD= BD = x, Tor~a 2(x2 + y2) = AC2 + x 2, oTKy~a x 2 + 
+ 2y2 =AC2• 

ITo ycJIOBHroAC- BD = 2, HJIHAC = x + 2, Tor~a x 2 + 2y2 = (x + 2)2 , oT­
Ky~a y 2 = 2x + 2. KpoMe Toro, x- y = 11. CJie~oBaTeJihHO, noJiyqHM cHcTe-

... {y2 
=2x+2, {<x-11)2 

=2x+2, MY ypaBHeHHH: 
X - y = 11; y = X -11. 

113 nepBOrO ypaBHeHHH CHCTeMhl HMeeM X2 - 22X + 121- 2x- 2 = 0, HJIH 
x 2 - 24x + 11g = 0, OTKy~a x 1 = 17, x 2 = 7, Tor~a y 1 = 6, y2 = 7- 11 = -4 
(He HMeeT CMhiCJia). ITocKOJibKY X- y = 11, T. e. X> y, TO X= 17, y = 6. 

Omeem: x = 17, y = 6. 

K Ta6AHue 9 

8 . Cos Lc __ CA·CB H ... C'A CB aHAeM KOOp~HHaThl BeKTOpOB n H ; 
jcAj·jcnj· 

CA {-4 - 4; 8 - 0) = {-8; 8}, CB {2 - 4; 14 - 0} = {-2; 14}, Tor~a 

jcAj=~(-8)2 +82 =8J2, lcBj=~(-2)2 +142 =.J200=10J2. CA·CB = 

= -8. (-2) + 8. 14 =- 16 + 112 = g6. 
g6 12 

CJie~oBaTeJibHO, cos LC = J2 J2 = -- = 0,6. 
8 2·10 2 2·10 

Omeem: 0,6. 

16. AB·AC=IABI·IAcj-cosa, rAe a = LCAB. no YCJIOBHIO A(2; 4), 

B(2; 8), C(6; 4), Tor~a AB {2 - 2; 8- 4} = {0; 4}, AC = {6- 2; 4- 4} = {4; 0}. 

lAB I = ~02 + 4 2 = 4; jAcj = ~ 4 2 + 02 = 4. AB. AC = 0 . 4 + 4 . 0 = 0, cos a = 

0 
=- = 0, T. e. LCAB =goo. 

4·4 
Omeem: goo. 
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20. Ha:H,n;eM Koop,n;nHaThi BeKTopoB MN M LT: MN {6 - 1; 2 - 5} = 

{5; -3}, LT {3- 4,5; 3- 5,5} = {-1,5; -2,5}. Tor,n;a MN ·LT = 5 · (-1,5) + 

+ (-3) · (-2,5) = -7,5 + 7,5 = 0. CJie,n;oBaTeJihHO, MN j_ LT, T. e. L.LON =goo. 
Omeem: goo. 

K Ta6AHUe 1 0 

5. ITo ycJIOBMIO C = 8rrJ3. HoC= 2rrR, Tor,n;a 2rrR = Brr/3, R = 4/3. 

TaK KaK uAmB = 120°, To L.AOB = 120°, r,n;eAO = OB = R = 4/3. 

l13 u;eHTpa 0 oKpymHocTM orrycTMM rreprreH,n;MKYJIRP OC Ha xop,n;y AB. 
oc - Me,n;MaHa paBHo6e,n;peHHOro MOB, r,n;e L.OAB = L.OBA = 30°. 

l13 MOC AC = AO ·cos 30° = 4/3 · J3 = 6. 3Ha"£IMT, AB = 2 · AC = 12. 
2 

Omeem: 12. 

9. TaK KaK uTmM = 120°, To L.TOM = 120°. B paBHo6e,n;peHHOM !1TOM 
(TO= MO = R); L.OTM = L.OMT = 30°. 

5 
IIpoBe,n;eM BhiCOTY OK, Tor,n;a M3 !10TK, r,n;e TK = 5, OT = --­

cos300 

rrR rr ·10 20rr 20rrJ3 
cJie,n;oBaTeJihHO, l = 

180 
·a= 

180
. J3 ·120 = 

3
/3 = g . 

20rrJ3 
Omeem: . 

g 

15. I cnoco6. 

10 

J3' 

uAM = uBN - KaK ,n;yrM OKpymHOCTM, 3aKJIIO"lleHHhie Mem,n;y rrapaJI­
JieJihHhiMM xop,n;aMM AB M MN (AB II MN- no ycJIOBMIO). 

Ho Tor,n;aAM = BN, T. e. ABNM- paBHo6e,n;peHHaR Tparreu;MM. 
IIpoBe,n;eM ,n;MaroHaJihAN. TaK KaK MN = 16, AB = 12, TO 

1 
MK = -(16- 12) = 2. 

2 

l13 MMK AM= ~22 + 142 
= 10J2. KN = MN- MK = 14. 

l13 !1AKN, r,n;e AK = KN = 14, AN= 14J2. 

li3BeCTHO, "liTO S., = abc, r,n;e a, b, c - cTopoHhi, R- pa,n;nyc orrncaHHoil 
-' 4R 

H S 1 16 14 10J2·16·14J2 R-10 OKpymHOCTM. 0 MJ.'v!l\' = 2 · · = 
4

R , OTKy,n;a - · 

Tor,n;a C = 2rrR = 20rr. 
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II cnoco6. 
Coe~HHHM TOl:!KM B H N e u,eHTpoM oKpymHoeTH, Tor~a OB =ON= R. 

IIpoBe~eM ~MaMeTp EF, rreprreH~HKYJUIPHhiH ~aHHhiM xop~aM. IIyeTb L M T 
eooTBeTeTBeHHO TOl:!KM rrepeeel:leHH.H xop~ AB M MN e ~HaMeTpoM EF, Tor~a 

1 1 
LT = AK = 14 LB = -AB = 6 H TN= -MN = 8. IIyeTh OT = x Torrra 

' 2 2 ' ....... 

{
62 +(14-x)2 =R2

, 
OL = 14 - x. II3 !10LB M 110TN HMeeM: 

2 2 2 8 +x =R. 

CpaBHHBa.H JieBhie l:laeTM eHeTeMhi, rroJiyl:!MM: 36 + 196 - 28x + x 2 = 

= 64 + x 2 , 28x = 168, OTKy~a x = 6. 3Hal:!HT, R 2 = 64 + 36 = 100, R = 10M 
C = 2nR = 20rt. 

III cnoco6. 
IIyeTb EL = x, TF = y, Tor~a nOJIYl:JHM eMeTeMy: 

{
TN2 

= ET · TF, {y(14 + x) = 64, 

BL2 = EL. LF; x(14 + y) = 36. 

Bhil:!MTa.H M3 I ypaBHeHM.H II, rroJiyl:!MM 14(y- x) = 28, y- x = 2, y = x + 2. 
Ilo~eTaBMM 3Hal:leHMe y B O~HO H3 ypaBHeHMH eMeTeMbl (X+ 2)(14 +X)= 64, 
MJIM X 2 + 16x- 36 = 0, OTKy~a x1 = 2, X 2 =- 18 (He MMeeM eMhleJia). EeJIM 
x = 2, Toy = 4, Tor~a EF = 2R = x + y + LT = 20, OTKy~a R = 10, 3Hal:!HT, 
C = 2nR = 20rt. 

Omeem: 20n. 
22. I cnoco6. 
Ilo yeJioBMIOAM = BM = 14, T. e. 11AMB- paBHo6e~peHHhiH. IIpoBe~eM 

BhiCOTY ME, Tor~a ME- Me~MaHa 11MAB; AE =BE= 4. 

SAA~KB = !AB. ME=_!_. 8. ME= 4ME.II3 MME ME2 =AM2 -AE2 
Ll.t'"UY~ 2 2 ' 

ME= ~142 -42 =6/5. SAAMB = 24/5. 

C ~pyroii eTopoHhi, SMMB = abc, r~e a, b, c - eTopoHbi MMB, R- pa-
4R 

~Mye orrMeaHHoii oKpymHoeTH. 

14·14·8 ~ 49 
3Hal:!MT, = 24v5, OTKy~a R = ~, Tor~a 

4R 3v5 

C = 2nR = 2rt · ~= 98rtf5. 
aJ5 15 

II cnoco6. 

Coe~MHMM TOl:!KY A e u,eHTpoM 0 oKpymHoeTM. ME= 6./5 (eM. I erroeo6), 

AO = MO = R.II3 MOEA02 - OE2 =AE2, MJIM R 2 -(6./5 -R)2 =16, oTKy~a 

49 
Haxo~MM R = ~, M T. ~- (eM. I erroeo6). 

3v5 
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K Ta6AHue 11 

8. IlpoBe,n;eM BhiCOTY NK. IlycTh EK = x. TaR RaR LE = 45°, To LENK = 
= 45°, T. e. NK = EK = x. IlycTh MN = y, Tor,n;a EF = 2x + y = 24. Ilo ycJio­
BMIO EN= FM, Tor,n;a no CBOHCTBY onHcaHHoro "tJeThipexyroJihHMRa, MMeeM: 
2EN = EF + NM = 2x + 2y, MJIM EN= x + y. Ha ~NK EN2 = EK2 + NK2, 

MJIM (X+ y)2 = 2x2, X+ y = xJ2. TaR KaK 2x + y = 24, TOy= 24- 2x, 3Ha-

'UIT, x + 24- 2x ~ xJ2, x(J2 +1)=24, OTKY!Ia x= ,A4 
=24(J2-1). 

2+1 

Ho x = 2r, Tor,n;a r = 12( J2 -1). 

CJie,n;oBaTeJihHO, SKp. = rrr2 = 144rr (3- 2J2). 

Omeem: 144rr(3- 2J2). 

10. IlpoBe,n;eM ,n;MaMeTp ORPY)KHOCTM AB l_ MN M AB l_ TK, npoxo,n;n­
~Mif 1:1epea u;eHTP 0 oRpy)KHOCTM. Ilo ycJIOBMIO TM = KN, SrMNK = 125M 
EF = 8- paccTOHHMe Me)K,n;y TO"tJKaMH RacaHMH ee 6oROBhiX cTopoH. 

IlycTh EM= MA = m, TE = TB = b, EO= r- pa,n;Myc BnHcaHHOH oRpy)K-

1 
HOCTM; AB = 2r, EC = - EF = 4, r,n;e C - TO"tJRa nepece"tJeHHH EF M AB. 

2 

Ha/1EOC OC = )r2 -16, Tor,n;aAC =AO- OC = r-)r2 -16, BC = BO + 

+ OC = r + )r2 -16; cJie,n;oBaTeJihHO, ME : ET = AC : BC, MJIM m : n = 

= (r-)r2 -16):(r+)r2 -16). Ha !1MOT, r,n;e LMOT = 90° (MO H TO-

6McceRTpMChi yrJIOB TMN M MTK, r,n;e LTMN + LMTK = 180°), MMeeM: 
OE2 =ME· ET, HJIM mn = r2 • 

1 
no ycJIOBMIO STMNK = 125, MJIH - (MN + TK) . AB = 125. 

2 
Ho 2MT = MN + TK (no cBoifcTBY onHcaHHoro "tJeThipexyroJihHHRa), 

Tor,n;a 2(m + n) = MN + TK, HJIH (m + n) · 2r = 125. HMeeM CHCTeMy ypaB-

l
m: n = (r-) r 2 -16): (r +) r2 -16 ), 

HeHHH: mn = r2
, 

2(m + n)r = 125. 

IlycTh ,n;JIH RpaTKOCTM r- )r2 -16 =a, r + )r2 -16 = p, Tor,n;a m =a· n H 
p 

II ypaBHeHHe CMCTeMhi npHMeT BH,n; a· n 2 = r 2
, CJie,n;oBaTeJihHO, III ypaBHe-

p 

mie rrpeo6paayeTcn K BHIIY 2 {; · n + n} r = 125, mm 2nr(; + 1) = 125. 
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a ~ fl peo6pa3yeM Bbipa:>KeHH.H - + 1 H -. 
~ ~ 

a+ 1 _r-~r2 -16+ 1 = 2r . /a_~_~r2 -r2 +16 
P - r+~r2 -16 r+~r2 -16' ~p- ~ - r+~r2 -16 

4 

2 2r 4 
CJie.n;oBaTeJihHO, 2r · ---;:. ,===- = 125 · , HJIH ,.a= 125, r = 5. 

r+"r2 -16 r+~r2 -16 
Tor.n;a SKp. = rtr2 = 25rt. 

Omeem: 25rt. 

19. Coe.n;HHHM TOliKY M c n;eHTPOM OKPY:>KHOCTH, Tor.n;a MO = NO = 
= KO = R- pa.n;Hyc OIIHCaHHOH OKPY:>KHOCTH. llyCTh OT =X. no ycJIOBHIO 
dMKN- paBHo6e.n;peHHhiii, r.n;e BhiCOTa KT- Me.n;HaHa H 6HcceKTpHca. 

Tor.n;a MT = 7, KT = 24 (rro ycJIOBHIO). 

M3 dMKT MK = ~242 + 72 = ~625 = 25. 3aMeTHM, liTO KT = R + x = 24, 
a H3 dMOT R2 - x 2 = 49. MMeeM cHcTeMy ypaBHeHHii: 

{
R+x=24, 

R 2 -x2 =49; {
R+x=24, 
(R -x)(R +x) = 49; {

R+x=24, 
24(R- x) = 49; {

R+x=24, 
49 

R-x=-. 
24 

CKJia,ZJ;biBa.H IIOliJieHHO ypaBHeHH.H IIOJIYl!eHHOH CHCTeMhl, HMeeM: 

2R = 24 + 49. 2R = 625 R = 625. 
24' 24 ' 48 

(
625]

2 

CJie.n;oBaTeJihHO, SKp. = rtR2 = 1t 
48 

. 

(
625]

2 

Omeem: 1t 
48 

. 

K Ta6AHue 12 
1. MOB- paBHOCTopoHHHH (rro ycJIOBHIO), r.n;e OA = 12, Tor.n;a 

a2J3 
sf).= -- (rrJiow;a.n;h rrpaBHJihHOro TpeyrOJihHHKa co CTOPOHOH a). 

4 
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1t·122 122 . .J3 
CJie~oBaTeJihHO, Sq,. = SceKT.- SMoB = 

360 
· 60 

4 

122 
. .J3 In In 

= 24n- 36'\/3 =12(2n-3'J3). 
4 

OmBem: 12(21t- 3J3 ). 

6. Sq,. = SKp. - SKB. = 1t · OA2 - SKB.' R = OA = 10, a= RJ2, r~e a - cTo­

poHa KBa~paTa, R - pa~~ryc orr~rcaHHoii oKpymHOCTH, Tor~a SKB. = a2 = 

= (RJ2)2 = 200, 3Haq~rT, SKp. = 1t · 100 - 200 = 100(n - 2). 
OmBem: 100(n - 2). 

10. flyCTh a= 15- CTOpOHa rrpaBHJihHOrO TpeyrOJihHHKa, TOr~a 

Sn.. = na2- a2J3 HJIH Sn.. = n·152 _152.J3 = 152 (2n-3.f3) = 
'f'· 3 2 ' 'f'· 3 2 6 

= 37,5. (21t- 3.J3) = 75 (1t -1,5.f3). 

OmBem: 75 (n -1,5.J3). 

1 
12. Sq,. = SMNKT- 4 SKp.· 

SMNKT = a2 = 122 = 144; SKp. = nR2 = 1t · 122 = 144n, Tor~a 
1 1 
- SKP = - · 144n = 36n. 3HaqHT, Sn.. = 144 - 36n = 36( 4 - n). 4 . 4 'f'· 

OmBem: 36( 4 - n). 
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7 KAacc 
Ta6AHua 1 

1. Lac= 77°30'; L.cb = 102°30'. 2. L.mk = 160°; L.kn = 20°. 3. LADC = 80°; 
L.CDB = 100°. 4. L.MPK = 130°; L.KPN = 50°. 5. L.PLR = 100°; LRLS = 80°. 
6. 160°. 7. 150°. 8. goo. 9. 160°. 10. 105°. 11. 135°. 12. LAMN = L.BMN = 90°. 

Ta6AHua 2 

1. Latb1 = 120°; L.ab1 = 60°. 2. 145°; 145°. 3. 120° .. 4. L.3 = 150°; L.4 = 30°. 
5. L.1 = L.3 = 60°; L.2 = L.4 = 120°. 6. 60°. 7. L.1 = 120°; L.2 = L.3 = 60°. 
8. 135°. 9. L.2 = 50°; L.3 = 40°; L.4 = 140°. 10. L.2 = L.3 = 55°; L.4 = 35°. 
11. L.1 = 110°; L.2 = L.3 = 35°. 12. 180°. 13. 110°. 

Ta6AHua 4 

1. AC = BC = 8; AB = 4. 2. MK = KN = 12; MN = 2. 3. 0,6; 0,6. 4. QR = 
= RE = 2,8; QE = 0,8. 5. EF = 15; EM= MF = 10. 6. 0,8. 7. 4,g. 8. 50. 
9. 10. 10. RT = TS = 12, RS = 21. 11. 10; 10. 12. 6; 6. 13. g. 14. 15. 

Ta6AHua 5 

1. 75°. 2. 140°. 3. 30°. 4. 135°. 5. 50°. 6. 120°. 7. goo. 8. 40°. 9. 60°. 
10.30°. 11.40°. 12.20°. 13.60°. 14.60°. 15.60°. 16.110°.17.80°. 18.50°. 

Ta6AHua 7 

1. L.1 = 106°; L.2 = 7 4°. 2. L.1 = 108°; L.2 = 72°. 3. L.1 = 130°; L.2 = 50°. 
4. L.1 = 100°; L2 = 80°. 5. L.1 = 67° 30'; L.2 = 112° 30'. 6. L.N = 60°; L.M = 30°. 
7. LA= 60°; LABC = 30°. 8. 43°. 9. 68°. 10.65°. 11. 30°; 30°. 12. 74°. 13.55°. 

Ta6AHUa 8 

1. LR = 45°; LP = 105°; LQ = 30°. 2. LM = 80°; LN = 60°; LK = 40°. 
3. L.P = L.R = 67°30'; L.S = 45°. 4. L.Q = L.M = 40°; L.L = 100°. 5. LA= 40°; 
L.C = 100°. 6. L.M = 60°; L.Q = 80°; L.QPM = 40°. 7. L.S = 70°; L.STR = 40°. 
8. L.BAC = L.B = 72°; L.C = 36°. 9. L.M = 75°; LMNP = 70°; L.P = 35°. 
10. L.P = 25°; L.TSP = 40°. 
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Ta6AHua 9 

1. 120°. 2. 80°. 3. L.T =goo; L.S = 60°. 4. L.B = 70°; L.C = 40°. 5. 60°; 60°; 
60°. 6. L.E = goo; L.P = 30°. 7. 40°; 40°. 8. LA = 50°; L.C = 70°. 9. L.M = 
= LK = 50°; L.N = 80°.10. L.D = 60°; L.E = 40°.11. LA= 30°; L.B = 60°; LC =goo. 
12. LA= L.B = 45°; L.D =goo. 13. 60°; 60°. 14. L.S = LP = 65°; L.SKP = 50°. 
15. L.P = L.R = 45°; L.PQR = goo. 16. L.D = L.F = 45°; L.DEF = goo. 17. LBAC = 60°; 
L.ABC = 30°; L.C = goo. 18. L.L = 65°; L.MKN = L.KNL = 45°; L.NKL = 70°. 
19. L.COB = LAOD = goo; L.B = 65°; L.D = 25°. 20. L.QOC = L.MOR = 55°; 
L.M = 45°; LR= 80°. 21. L.KMN = 70°; L.KML = L.LMN = 35°; L.MLK = 105°; L.MLN = 
75°.'Z2.LPMA =fff;LAPM =W; LA =7Cf.ZiL.MSL= 7Cf; L.L=4Cf.24. L.MPL = LMIP= 
60°; L.PNL = LMNL = 90°; L.P KM = L.P KL =goo. 25. L.C =goo; L.B = 50°; LA= 40°. 
26. L.P = 40°; L.PTS = 60°. 27. L.T = 40°; L.MRK = 10°; LKPT = 50°; L..RKT =goo. 
28.L.ABD=70°;LD= 30°; L..ABC=40°; L.CBD=30°; L.BCD= 120°.29. L.P=30°; 
LKMP = 50°; L.NMP = 30°; LMNP = 120°. 30. L.MSN = 120°; L.MSK = 35°; 
L.PSN = 25°; L.MKS = 110°; L.SPN = 130°; L.SKP = 70°; L.SPK = 50°; 
LKSP = 60°. 31. 165°. 32. 125°. 

Ta6Anua 10 

l.AB = 8; BC = 4. 2.15. 3. MP = 27; PN = g, 4. 54. 5.18. 6. 26. 7.110°. 
8.15°. 9.AB = 24; BC = 12. 10. g, 75.11.14.12. LA= L.B = 30°; LACB = 120°. 
13. L.T= 50°; L.TPS = L.TSP = 65°. 14. 115°.15. L.KNM =goo; L.NKM = 36°; 
L.KNM = 54°. 16. CB = 27; CD= g. 17. SQ = 15,6; L.RQT = 150°. 18. 6. 
19. 44. 20. 45°. 21. 70°. 

Ta6Anua 12 

1. 13.2. 15.3. 10.4.6.5.4.6. 7,5.7.6.8. 5.9. 14. 10. 7. 11.8. 12. 10. 
13. 13. 14. 13. 15. 7. 16.4. 

8 KAacc 
Ta6AHUa 2 

1.20.2. 10.3. 14.4. 16. 5.22.6.28.7.22.8.24.9.22. 10.32. 11.40. 
12.52. 13.60. 14.32. 15.48. 16.48. 17.64. 18. 16. 19.20.20. 112.21.72. 
22.28.23.60.24.36. 

Ta6AHUa 3 

1. L.M = L.P = 70°; L.MNP = L.MKP = 110°. 2. LA= L.C = 70°; L.B = 
= L.ADC = 110°. 3. L.L = L.S = L.K = L.R =goo. 4. L.M = L.E = L.MFE = 
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=LMDE = 90°. 5. L.P = LM = 60°; L.PNM = L.PLM = 120°.6. LE = LM= 120°; 
LEFM = LEKM = 60°. 7. LD = LB = LDAB = LBCD = 90°. 8. L.P = L.N = 65°; 
LPMN = LPKN = 115°. 9. LKFE = LKNE = LFKN = LFEN =goo. 
10. LS = LL = 70°; LSPL = LSML = 110°. 11. LLKN = LLMN = LKLM = 
= LKNM =goo. 12. LB = LD = LDAB = LDCB =goo. 13. LADC = LDCB = 

= LCBA = LDAB =goo. 14. LM= 60°; LMKL = LMSL = 120°.15. LMRK = 

= LRKL = LMLK = LLMR =goo. 16. LN = LT = 70°; LS = LNPT = 110°. 
17. LPLK = LPTK = 80°; LTPL = LTKL = 100°. 18. LA= LC = 60°; LABC = 
= LD = 120°. 

Ta6AHUa 4 

1. LM = LR = 70°; LP = LN = 110°. 2. LA= LC = 60°; LB = LD = 120°. 
3. LR = LL = 60°; LS = LM = 120°. 4. LM = LR = LK = LN =goo. 
5. LTPK= LPKS = LKST= LSTK= goo. 6. LDAB = LDCB = 60°; LADC = 

= LABC = 120°. 7. LRMK = LMKL = LKLR = LMRL =goo. 8. LFSM = 
= LFTM = 80°; LSFT = LSMT = 100°. 9. LDAB = LDCB = 36°; LADC = 

= LABC = 144°. 

Ta6AHua 5 

1. KBa,n;paT co cTopoHoii g. 2. PoM6 co cTopoHoii g. 3. 8,5; 8,5; g,5; g,5. 
4. 7 ,2; 7 ,2; 10,8; 10,8. 5. KBa,n;paT co cTopoHOH g. 6. 6; 6; 12; 12. 7. 6; 6; 12; 
12.8.6,75;6,75; 11,25; 11,25.9.8;8; 10; 10. 10.8;8; 10; 10. 11.4;4; 14; 
14. 12. 8; 8; 10; 10. 

Ta6AHua 6 

1. LB = 110°; LC = 130°. 2. LE = LN = 80°; LM = 100°. 3. LP = 105°; 
LS = 80°. 4. LE = LF =goo; LM = 115°. 5. LK = LKLM = 120°; LM = 
= LKNM = 60°. 6. LRFK = LK = 55°; LR = LRMK = 125°. 7. LBAD = 60°; 
LB = LBCD= 120°.8. LSMK= goo; LK= 65°; LSRK= 115°.9. LPTO= goo; 
LO = 55°; LPLO = 125°.10. LENM = LFMN = 60°; LNEF= LMFE = 120°. 
11. LTKF =goo; LTMF = 120°. 12. LKRT =goo; LKFT = 135°. 13. LABC = 
= 105°; LC = 125°; LD = 55°. 14. LM = 70°; LT = 50°; LMLS = 110°; 
LLST = 130°. 15. LT = LTRF = 70°; LTEF = LF = 120°. 16. LNOE = 65°; 
LONM = 115°; LOEM = 75°; LNME = 105°. 17. LMSK = 65; LSMN = 115; 
LMNK = 100°; LSKN = 80°. 18. LNAB = 110; LANM = 70; LABM = 100°; 
LNMB = 80°. 

Ta6AHua 7 

1.44.2.84.3. 132.4.20.5.34.6.84.7.62.8.68,8.9.50. 10.36. 
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Ta6Auua 8 

1. 18. 2. 49. 3. 60. 4. 108. 5. 36. 6. 72. 7. 100. 8. 33. 9.40. 10. 75J3. 

11. 48J3. 12. 64. 13. 126. 14. 108. 15. 112. 

Ta6Auua 9 

1. 32. 2.156. 3. 32. 4.126. 5.162J3. 6. 60J3. 7. 72. 8.112,5. 9. 864. 

10. 160. 11. 40. 12. 768. 13. 84,5 J3. 14. 480,5. 15. 48. 16. 373.!. 17. 48. 
3 

18. 140. 19. 48. 20. 262,5. 21. 144. 22. 48 J3. 23. 200. 24. 48. 

Ta6Auua 10 

1. 165. 2. 18. 3. 60. 4. 169. 5. 16 J3. 6. 80. 7. 96. 8. 84. 9. 8. 10. 18,5. 

11 . .J191 /4.12. 270.13.24/5 .14.168.15.196.16. 64.17. BJ3 .18. 2BBJ3. 
19.36.20.25.21.84. 

Ta6Auua 11 

1. 32. 2. 240. 3. 58,5. 4. 264. 5. 96. 6. 214,5. 7. 36. 8. 47,5. 9. 144. 

10. 176. 11. 300. 12. 108. 13. 96. 14. 294. 15. 48. 16. 58 J3. 17. 292. 

18.180. 19.784. 20. 32. 21.216. 22.45. 23.204. 24.160. 25. 70. 26.49. 
27. 64. 

Ta6Auua 12 

1. 5. 2 . .J153. 3. J10. 4. 3. 5. 15. 6. 3 J3. 7. 16/ J3. 8. 24. 9. 12 J3. 
10. 60/13.11.120/13.12.13.13.16.14.14.J6;5.15. 4)13 .16.128/17. 

17. 5 J3. 18. 8 J2. 19. J82. 20. 10. 21. 5 J3. 22. 8. 23. 8. 24. 12 J3. 25. 7 ,2. 

26. 10. 27. 16 ../2( J3 -1). 28. 4. 29. 13. 30. 8. 31. .J937 . 32. 2. 33. f0. 

34. 5. 35. 6. 36. 15. 37. 10. 38. 15. 39. 20. 40. 120/13. 41. 29. 42. 12/7. 
43. 9. 44. 34. 45. 15; 20. 46. 7. 47. 6. 48. 22. 49. 9. 50. 10. 51. 3. 52. 26. 

53. 8 J3. 54. 10. 

Ta6Auua 13 

1. 24. 2. X = 8; y = 14; Z = 12. 3. X = 18; y = 15. 4. X = 8; y = 12; Z = 16. 
5. X= 20; y =50; Z = 40. 6. X= 42; y = 28; Z = 21. 7. X= 27; y = 21; Z = 24. 

8. X= 27; y = 21; Z = 24. 9. 100. 10. 5. 11. 3J3. 12. X= 72; y = 98. 

13. 13,125. 14. X= 5; y = 7.15. X= 14; y = 21.16. 48.17. X= 40; y = 90.18. X= 39; 
y =52. 19. 6. 20. 60. 21. 168. 22. 72. 23. 18. 24. 48. 25. 64. 26. 92. 27. 60. 
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3 4 1 
28. 7,5. 29. 10,8. 30. X= 11-; y = 8-. 31. 5-. 32. X= 54; y = 48. 33. 45. 

7 7 3 

5 6 
34. X= 9; y = 15. 35. X= 15-; y = 18-. 36. 31,2. 

11 11 

Ta6AHua 14 

15 
1. X = 15; y = 8. 2. X= 12; y = 14. 3. 20. 4. 8, 75. 5. 5-. 6. X= 12; y = 36. 

17 
7. X = 18; y = 30. 8. X = 12; y = 13. 9. 2,5. 10. 25,6. 11. X= 4; y = 8. 12. 4. 

3 4 1 1 
13. X= 24; y = 40.14. X= 20; y = 16.15. X= 11-; y = 4-.16. 2-.17. 37-. 

7 7 7 3 

4 
18. X= 8; y = 12.19. 8-. 20. X= 9,6; y = 22,4. 21.16. 22. X= 12; y = 4. 23. X= 4; 

7 

y = 6. 24. 12. 25. X= 6 vfa; y = 12 vfa. 26. X= 3,5; y = 3, 75. 27. X= 36; y = 12. 

28. X= 2,4; y = 7,2. 
Ta6Auua 16 

1. 27. 2. 12. 3. 48. 4. 120. 5. 62. 6. AK = 6; KC = 12. 7. RS = 8; RF = 6. 

8. 28. 9. 18. 10. 9 J3 /2. 11. 3 J3 ( J3 + 1). 12. EF = MN = 24. 13. 12. 

14. 0,5. 15. 4(1 + 2 J2 ).16. MR = 4,8; MS = 9,6; RS = 6,4. 17. FE= 12,5; 

EC = 10; FC = 7,5. 

Ta6Auua 17 

1. KN = 24; MT = 50/13; TN= 288/13. 2. NL = 9; LM = 16; NK = 15; 
KM = 20. 3. ME= 4,5; MK = 7,5; KN = 10. 4. MT = 25/13; TN= 144/13. 

5. KN = 5 J2i; ME= 4; EN= 21. 6. KN = 30; KM = 40; NF = 18; FM = 32. 

7. KM = 5J6i; KN = 6J6i; MN = 61; MT = 25; TN= 36. 8. MN = 9; 

ME= EN= 4,5; EF = 0,5; FN = 4. 9. 90. 10. 246. 11. 144/13. 12. 64 J3. 
13.54/13.14.156. 15.84,375. 

Ta6Auua 18 

1. 9vfa. 2. 16J2. 3. 4J3. 4. 15. 5. 5. 6. 15J2. 7. 9../3. 8. 6../3. 9. 12J2. 

10. 12. 11. 6vta. 12. 4(4 +J3 ). 13. 10( J3 + 1). 14. 1o.J6 /3. 15. 6.J6. 16. 5J2. 

Ta6AHUa 19 

1. 36. 2. 64 J3. 3. 21 J3. 4. 
5 

(5 J3 + 6). 5. 73,5. 6. KL = 7 ,5; cos LK = 0,6. 
2 

7. 81 J3 /4; cos LACB = 0,5. 8. sin LF = 3/ J13; cos LF = 2/ J13; tg LF = 3/2; 
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ctg LF = 2/3. 9. 2/3. 10. J2 ( J3 - 1). 11. 192 .J6. 12. sin LK = 3/ JlO; 
2 

cos LK = 1/ JlO; tg LK = 3; ctg LK = 1/3.13. sin LB = 2.J6 /5; cos LB = 1/5; 

tg LB = 2/ .J6; ctg LB = 1/2 .J6. 14. sin a= 12/13; cos a= 5/13; tg a= 12/5; 

ctg a= 5/12. 15. sin LK = 0,8; cos LK = 0,6. 16. sin L.R = J3 /2; tg L.R = J3. 

17. cos a= 0,4; ctg a= 21J2i. 18. sin LA= J2 /6; tg LA= .Jl7 /17. 

19. cos LB = 7 /25; ctg LB = 7/24. 20. sin a~ 0,46; tg a~ 0,52. 21. sin LA= 

~ ~ ( J3 -1) ; cos LA ~ ~ ( J3 + 1) . 22. 0,8. 

Ta6Auua 20 

1. 6J3. 2. 60°. 3. 30°. 4. 120°.5. 9. 6. 3J3; 3J3. 7. 16 HJIH 9. 8. 60°. 

9. 15. 10. AM= 10; BM = 10 J5. 11. AB = 12; CD = 16. 12. 2. 13. 20; 20. 

14. 1,2 .J6. 15. 20. 16. 40; 40. 17. 14. 18. 6. 19. 24; 24. 20. 8,5; 8,5. 21. 12(2 + J3 ). 

22. 70. 23. 2,8 J5i . 
Ta6Auua 21 

1. 39°. 2. 8. 3. 32J2. 4. 70°. 5. 100°. 6. 28°. 7. 110°. 8. 101°. 9. 44°. 

10. 32°. 11. 40°. 12. 3,5. 13. 12. 14. 50°. 15. 1,4. 16. 40°. 17. 4. 18. 18°. 

19. 157°. 20. 45°. 21. 100°. 22. 75°. 23. 5J3. 24. 80°. 25. 30. 26. 10. 

27. 114°. 28. 16. 29. 10. 30. 28,125. 31. 15. 32. 1. 33. 8 J3. 34. 14,4. 35. 12. 

36. 3oJ3. 37. 100°. as. 7,5. 39. sJ3. 40. 10. 41. 15. 42. sJ5. 43. 6. 44. 4~145. 
45. 157°30'. 46. 70°. 47. 40°. 48. 123°45'. 49. 40°. 50. 100°. 51. 82°30'. 
52. 108°. 53. 67°30'. 54. 10°. 

Ta6Auua 22 

1. 20. 2. 24°. 3. 38°. 4. 7. 5. 24. 6. 10. 7. 2 .J61. 8. 20 J3. 9. 130°. 10. 4. 

11. 10. 12. 4,8. 13. 180. 14. 80. 15. 15. 16. 64 J3. 17. 240/13. 

Ta6Auua 23 

1. 20/3. 2. 120. 3. 60. 4. 27. 5. 40. 6. 80. 7. LL = LM = 63°; LE = 54°. 

8. LA= 66°; LB = 24°; LACB = 90°. 9. 5 J3. 10. 100°. 11. 4. 12. 6. 13. 9. 

14. 20( J3 + 1). 15. 25/8. 16. 4. 17. 16. 18. 10. 19. 12 J3. 20. 60°. 21. 216. 

22. 128. 23. 40. 24. 3. 25. 8. 26. 15. 27. 4. 28. 6. 29. 8. 30. 13. 31. 6. 

32. 48J3 (2 +J3 ). 33. 8. 34. 4( J3 + 1). 35. ME= BJ5; EF = 12. 36. 96. 
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37. RK = 18; QK = 24. 38. 30. 39. 25. 40. 4. 41. 28. 42. 6. 43. 10. 44. 3. 

45. 13/4 )61. 46. 16. 47. 960. 48. 30 HJIH 40. 49. 25/6. 50. 240. 51. 1,2. 

52. 80. 53. AB = 24; DC = 30. 54. LM = 127°; LN = 105°. 55. 10. 56. 12. 

57. 30. 58. MN = 6; NK = 18; KL = 21; LM = 9. 59. 5 .J3. 60. 100 J2. 
61. 36. 62. 66°; 66°; 114°; 14°. 63. 94,08. 64. 384. 65. 16. 66. 10. 67. 48.J3. 

68.4.69.10.70.5J2.71.3.72.20.73.80.74.20.75.3.76.168.77.720. 

78.6.79.10.80. 10.81.30°.82.588.83.9,6.84.42J6.85. 11.86. 15. 

Ta6AHua 24 

1. a) iiitte; iiittp; 6) iitt/i; iitt{; B) flit ~c; iiit ~d; iit ~a; iit ~6. 2. a) CH ii; 
cH iii; iii 1-1 ii; a 1-1 6; 6) cttiii; att6; B) ct ~ii; iit ~iii; r) a= 6, c= m. a. a) m 1-1 a; 

iii H 6; ii H d; 6) att6; B) iit ~d; iiit ~a; ;nt ~6; r) HeT. 8. 0. 12. DF. 13. !a+ !.6. 
2 4 

14. OM= _!_a- !_6; MA =!.a+ 6. 15. RK = -ii; KT =-iii+ ii; SR =iii- ii. 
2 2 2 

16. EA =!_iii+ !_ii. FB =!_iii- ii. 17. KO =!.a+ !.5. 18.AK =a+ !_5. 
2 2' 2 4 4 4' 

KB = -a + 
3 

6. 19. AM = ~a - 3 6. 20. KE = 7_ m - ~ ii. 21. BM = - iii; 
4 2 2 5 5 

NC = ii; MN = -iii + ii; BN = -2m + ii. 26. 12. 27. 6. 28. 13. 29. 8. 30. 2. 

31. 32. 32. 36. 33. J73. 34. IBDI = ~194 ; ICDI = 5 J2; IACI = J89. 35. 3. 

36. a) a .J3; 6) a; B) a .J3; r) a; ~) a. 37. 1) -4; 2) 20; 3) 28; 4) 20; 5) 28; 

6) 20; 7) -4; 8) 20. 

Ta6Anua 25 

1. 80. 2. 7 ,5. 3. SM = 16; QR = 24. 4. NE = 20; MF = 40. 5. 8. 6. ST = 10; 
MN = 20. 7. 10. 8. RT = 26; EF = 18. 9. MN = 5; DC= 3. 10. 6. 11. 8. 12. 4. 

13. 6. 14. 9. 15. 9,5. 16. 0,5. 17. 30. 18. 14. 19. 12. 20. 9,8. 21. 3 J2 /2. 

22. 5. 23. 8. 24. 10. 25. 14, 15. 26. BC = 2; AD = 6. 

9 KAacc 
Ta6Anua 1 

1. LN = iii - ii; KM = m + ii. 2. BD = -a - 6; CA = -a + 6. 3. EK = 

= -iii + ii; FM = m + ii. 4. TM = a - 6; ST = -a - 6. 5. FT = 
3 

iii + 3 
ii. 

4 4 
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1 1 1 4 
6. a) 2• 6) - • B)-- • I') -1· rr) -1• e)-- • m) 3· 3) --' H) K) qlfCJIO He C'nnecT-' 2' 2' ,,.... ' 4' ' 3' ' J ......... 

ByeT. 

Ta6Auua 2 

1. 0(0; 0), K(3; 0), M(O; 2). 2. 0(0; 0), T(6; 0), M(6; 3), C(O; 3). 3. Q( -2; 2), 
P(2; 2), N(2; -2). 4. T(14; -6). 5. MN{-5; -1}. 6. M(4; 4). 7. C(-2; 32). 8. 16 

HJIH -8. 9. 3 HJIH -2,6. 10. J5. 11. J26. 12. J2. 13. M(-3; 3). 14. C(2,5; 4). 

15. K(18; 12). 16. 16. 17. :::::12,g. 18.AC = J13; OC = J85; C(g; 2). 19 . .J241 /2. 

20. BC = J4i ; OB = J65 . 
Ta6Auua 3 

1. 50; 50. 2. 2 J85. 3. 26. 4. LA = 60°; L_B = 30°; L_C = goo. 5. 2 .J1og . 

6. 2J53. 7. 2)19. 8. L_M = L_P = 45°; L_N =goo. 9. vf185 /2. 

Ta6Auua 4 

1. (x + 4)2 + (y- 2)2 = 25. 2. B, C, D. 3. (x- 2)2 + (y + 4)2 = 25. 4. x 2 + 
+ (y- 3)2 = 13. 5. (x- 3)2 + y 2 = 13. 6. x 2 + y2 = 13. 7. (x- 4)2 + (y- 5)2 = g, 
9. a) (2; -3), (2; 3); 6) (-2; 3), (2; 3). 10. a) (2; 7), (2; 1); 6) (5; 4), (-1; 4). 
11. x 2 + y 2 = 40. 12. x 2 + (y- 2)2 = 10. 13. x 2 + (y - 4)2 = 25. 14. (x- 1)2 + 
+ y 2 = 18. 

Ta6AHua 5 

1. X = 3. 2. y = 10. 3. 4. 4. y + 5x = 0. 5. 1. 6. 7 X - y + 3 = 0. 7. 13,5. 
8. 7 x - y + 6 = 0. 9. x - y = 0. 10. 2x - 5y + 20 = 0; 2x + 5y - 20 = 0; 
2x - 5y - 20 = 0; 2x + 5y + 20 = 0. 

Ta6Auua 6 

1. J2. 2. 25 J3 /4. 3. 4 J5. 4. 24. 5. 60. 6. 25 J2 /4. 7. 5 J3. 8. 50. 9. 30. 

10. 80 J3. 11. 60 J2. 12. 128. 13. 16g. 14. 36 J3. 15. 5 J3. 16. 16 J2. 
17. 32. 18. 16 J2. 19. 16. 

Ta6Auua 7 

1. X= 8 J2; y = 4 J2 (1 + J3 ). 2. X~ 1g,g; y::::: 25,6. 3. X::::: 16,3; y::::: 22,3. 

4. X~ 13,g; y ~ g,8. 5. X::::: 1,8; y ~ 0,5. 6. X~ 8,8; y::::: 12. 7. X::::: 10,4; 
y ~ 14,1. 8. X~ 14,1; y::::: 1g,3. 9. X= 6,5; y::::: 4,g. 10. X::::: 8,3; y ~ 14,3. 

11. X::::: 9,g; y ~ g,6. 12. X= 1; y = J6J3. 13. X::::: 27,3; y::::: 17,8. 
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14. X =~52-24./2 ::::: 4,2; y =~52+24J2 ::::: g,3. 15. X= y::::: 11. 16. X= 4F9; 

y = 4J7. 17. X::::: 22,7; y::::: 24,3. 

Ta6Auua 8 

1. ::::: 30,8. 2. ::::: 18°. 3. J1a. 4. 175 I 4.[66. 5. X = 4 Jl4 /3; y = 26/3. 

6. J63. 7. X::::: 5,8; y::::: 4,1. 8. X::::: 15,5; y::::: 18,4. 9. X::::: 3,g; y::::: 10,3. 10. X= 13; 

y = 21. 11. X = 7; y = 15. 12. X = 18; y = 48. 13. X = g; y = 12. 14. 13. 

15. X= 16,8; y = 36. 16. X= 8; y = 30. 17. X= 168./2 /5; y = 25. 18. X= 10; 

y = 15. 19. x1 = 25; y1 = 25; x2 ::::: 10,5; y2 ::::: 32,2; x3 ::::: 36, 7; y3 ::::: 24,5; . 20. x = 20; 

y = 30. 21. .J118 /2. 22. 1) X= 21 J6 /2; y = 15 J6 /2; 2) X = 51..f66 /22; 

y = 15 ..J66 /22. 23. X = 11; y = 7. 24. X = 17; y = 6. 

Ta6Auua 9 

1. 45°. 2. 10. 3. -32. 4. -10. 5. 3 J2. 6. 0,2. 7. 0. 8. 0,6. 9. 50. 10. 0. 

11. 8. 12. -12,5. 13. 6,75. 14. 2. 15. 1. 16. goo. 17. 60°. 18. 0. 19.-60. 
20. goo. 

Ta6Auua 10 

1. 6n. 2. 67 ,5. 3. 12n. 4. 8. 5. 12. 6. 8 J3 n. 7. 26n. 8. 52n. 9. 20n J3 ;g. 

10. 60°. 11. 144°; 216°. 12. 225°; 135°. 13. 7n/n - 3. 14. 40n. 15. 20n. 

16. 40n. 17. 32n. 18. 8n J3. 19. 7 J5 n. 20. 
85 

n. 21. 32n/ J3. 22. g8n J5 /15. 
6 

23. 16n/ J3 .24. 8n( J3 - 1). 25. 20n. 26. 6n( J2 - 1). 27. 15n. 

Ta6Auua 11 

1. 4. 2. 64n. 3. 100n/(2 + ~2- J3 )2 ::::: 4g,5. 4. 12n. 5. 20n. 6. 18n (2 - J3 ). 
G 27 

7. 4n. 8. 144n(3 - 2 v ~ ). 9. n. 10. 25n. 11. -n. 12. n. 13. 50n. 14. 25n. 
32 

400 (625]
2 

15. 60,5n. 16. 86n/4- n. 17. 456n/n- 2. 18. -n. 19. - n::::: 16g,5n. 
3 48 

20.3.21.6,25n.22.8.23. 5n.24.32n. 

Ta6Auua 12 

1. 12(2n- 3 J3 ). 2.::::: 7 ,6. 3. g. 4.::::: 413,2. 5. 10n. 6. 100(n- 2). 7. 128n/3. 

8. 16(4 -n). 9. 25(8 -n). 10. 75(n- 1,5.J3)::::: 40,6. 11.::::: 182,5. 12. 36(4 -n)::::: 31. 
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