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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 



1 Q CCe feOMeTpH11. 3a.tJ.a411 Ha rDTOBb/X 4epTe)l(aX Ll/1~ nO.LlrDTOBK11 K ft1A 11 £(3. 7-9 K!\aCCbl 

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 



26 ((e feoMeTpHR. 3a.dd411 Ha TOTOBb/X 4epTe>KaX .Ll/151 nO.dfOTOBKl1 K ft1A 11 £[3. 7-9 K/\dCCb/ 

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. 



Pa34eA I. KpaTKI1e reopeTI14eCKI1e cBeLl.eH11~ en 2 7 

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 



30 Ue feOMeTpHR. Ja.tJ.a4t1 Ha rDTOBbiX YepTe)KaX .tJ.A~ no.tJ.rOTOBKt1 K {VfA t1 £{3. 7-9 KAaCCbl 

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-? 



9 

10 

Pa3.4et1 II. Ynpa:>KHeHI1fl B ra61\uuax (VII Kl\acc) en 31 

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-? 



32 ((e feOMeTpHR. 3a.1a411 Ha IOTOBbiX YepTe)l(aX M.R n0..1.TOTOBKI1 K (VIA 11 £(3. 7-9 Kl\aCCbl 

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 



34 ((e feoMeTpUR. ]a.Lla'-1/1 Ha IOTOBbiX '-lepTe)l(aX .M.S1 no.LlrOTOBK/1 K {VIA 11 £[3. 7-9 KlldCCbl 

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 



PaueA II. Ynpa)I(HeHU$1 a Ta6Auuax (VII KAacc) en 3 5 

0KOH'JaHue ma6Jl. 3 

25 D 29 CE=AF 

26 30 

D 

27 A E D 31 

F B 

28 32 

A A B 



36 ((• feoMerpHR. 3a.L1al.fM Ha roTOBbiX l.fepTe>Kax .L1AR no.LlroTOBKM K ft1A 11 Ef3. 7-9 Kl\accbl 

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 



Pa34eA II. Ynpa:>KHeHMfl B ra6Auuax (VII K/\acc) .,, 3 7 

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 



38 cce feoMerpHR. 3aiia4u Ha roTOBbiX 4epTe>Kax A.IH1 no.1roTOBKU K (VIA u Ef3. 7-9 KJ\accbl 

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 



Pa3.4eA II. Ynpa)I(Hemm B Ta6Auuax (VII K/\acc) ••• 39 

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 



40 CCe feOMeTpH11. 3a.t1aY/r1 Ha /OTOBbiX YepTe)f(aX ..11\.R no.t1/0TOBK/r1 K (J1A /r1 £(3. 7-9 KAaCCbl 

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 
HX rrapa.rrJieJihHOCTb. 

1 3 

m n 

k 

A 

2 4 M 

K 

c 

Ta6.!1Ulfa 6 

N 

p 



Pa3.4eA II. Ynpa')I(Hemm a ra6Auuax (VII KAacc) ••• 41 

IlpoiJo!l:JICeHue ma6!l. 6 

5 9 

a 

b 

T p 

6 10 
d p Q 

e 

M N 

7 11 
D 

A c 

8 12 

n 



42 cte feOMeTpHR. 3aAa4U Ha rOTOBbiX 4epTe)l(aX ..11\.R nO.tliOTOBKU K fJ1A U ff3. 7-9 K!\aCCbl 

flpooo!l:JK:eHue ma6Jl. 6 

13 17 

F Q A D 

14 18 

N 

M 
p 

Q 
K 



21 c 

A B 

22 
K 

M N E 

23 
M 

N 

24 A 

c 

Pa34eA II. Ynpa>KHeHuR a Ta6Auuax (VII KAacc) .,, 43 

25 

26 

27 

28 

M 

llpoOO!lJICeHue ma6fl. 6 

p 

p 

Ma-..------~Q 

K 

Q 

M 

E 



44 Ue feOMf!lpHR. 3aJlaYI1 Ha fOTOBbiX YepTe)l(aX AAR nOJlfOTOBKI1 K fJ.1A 11 ff3. 7-9 KAaCCbl 

0KOHliQHUe ma6Jl. 6 

A 29 31 K 

M F N 
B 

30 
B D 

32 

c E FM 
E 

33 N 

K 

M 



Pa3.4eA II. Ynpa)I(HeHUfl B Ta611uuax (VII Kt\acc) en 45 

CBOHCTBA Yr.JIOB UPH DAPAJIJIE.JihllhiX DP.HMhiX 

1 a II b 
c- ceKy~aH 

a L1- L2 = 32° 
----o-.,._- L1, L2 - ? 

b 

2 mlln 
p- ceKy~aH 

m L1: L2 = 3: 2 ---o---- L1, L2-? 

n 

2 

3 k II d 
l- ceKy~aH 

k L1 = 2,6 L2 
---""""'0--- L1, L2 - ? 

d 

4 a lib 
c - ceKy~a.a 

L2 = _!_ L1 
a 5 

L1, L2-? 

b 

2 

5 

1 

Ta6JZutfa 7 

mlln 
k- ceKy~aH 
L1 = 60°/o OT L2 

--.....o-~--2:1, L2 - ? 

n 

k 

6 

K p 

KPIINM 
LNKP = 120° 
LN, LM-? 

~ 
N M 

7 

8 

ACIIBK 
LA, LABC-? 

c 

M 

KNIIME 
LEMN-? 



46 ((• feoMerpHR. 3CMa4u Ha roTOBbiX 4epTe)l(ax .AI\R no.t.roToBKU K ft1A u Er3. 7-9 KJ\accbl 

9 

10 

B A 

E 

13 

AD II BE 11 
L.DCB-? 

R 

CE II BA 12 
L3 = 130° 
LACD-? 

B 

E 

Ll = L2 = 30° 
ABIIDE 
LAEB-? 

~ 
A D C 

0KOHlJQHUe ma6.ll. 7 

TFIIRP 
L.RPF, L.SFT- ? 

L.KFE-? 

N 



1 

2 
N 

M 

3 
p 

R 

4 

p Q 

Pa3..4eA II. Ynpa)I(HeHI1fl B Ta6/\uuax (VII K/\acc) ••• 4 7 

Yr~hiTPEYrO~hHHKA 

LR : LP : LQ = 3 : 7 : 2 
LR,LP,LQ-? 

5 

c 

Ta6J1Ulfa 8 

LA: LC = 2: 5 
LA, LC-? 

~ 
LM=2LK 
LM- LN= 20° 
LM, LN, LK-? 

K 

LP = 1,5 LS 
LP, LR, LS-? 

s 

M 

7 

R 

LQ = 0,4 LL 8 
LQ, LM, LL-? 

M 

L A 

Q 

s 

B 

B 

LQPK = 3,5 LQPM 
LM: LQ=3: 4 
LM, LQ, LQPM-? 

PK 

LSTM= 2 LS 
LS, LSTR-? 

TM 

LB = 2 LC 
LBAC, LB, LC- ? 

c 



48 ((. feOMeTpHR. 3a.Lla411 Ha roTOBb/X 4epTe>Kax Lli\.R nOLl/OTOBK/1 K rvtA 11 Ef3. 7-9 Kt\aCCbl 

9 L.M, L.MNP, L.P-? 10 

N 

p 
M 

Yr~hiTPEYrO~hHHKA 

Haii,n;HTe Bee HeH3BecTHhie yr Jihl TpeyroJihHHKa. 

1 3 
s 

K 

M T 

2 4 
E B 

A 

0KOH'-IGHUe moon. 8 

L.TSR : L.RSP = 3 : 5 
L.P, L.TSP-? 

T 

s 

Ta6.~7Ulfa 9 

M 

c 



Pa:ueA II. Ynpa)#(HeHufl B Ta6!\uuax (VII Kt\acc) en 49 

IlpoOO!l:JICeHue ma6!l. 9 

5 9 
M 

Q N 

6 10 

K 

E p 

7 11 

M N 

~ 
D 

8 12 

c B 

M A 
B D A C 



50 ••• feoMeTpH11. 3a.t1aYYI Ha roTOBbtX YepTe)l(aX M.R no.t1roTOBKY1 K ft1A Y1 Ef3. 7-9 Kl\accbt 

llpooon:JK:eHue ma6n. 9 

13 17 
B 

p E A D 

14 18 

M 

15 19 
D 

R 

p Q c 

16 20 
F M 

D E 
c 



Pa3.4eA II. Ynpa)I(Hemm B Ta6AMuax (VII KAacc) en 51 

llpoOO!lJICeHue ma6fl. 9 

21 K 25 B 

D 

c 

22 26 
T 

p 
Q 

s 

23 27 
s R 

L 

M 
K T 

24 28 
B 

A c D 

M 



52 CCe feoMeTpHR. 3aA.a4U Ha IOTOBbiX 4epTe>KaX A.I\.R noA.IOTOBKU K fVfA U ff3. 7-9 K!\aCCbl 

29 
M 

30 

M 

N 

K 

p 

s 

p N 

0KOIII.JQHUe ma6Jl. 9 

31 LADC-? 
B 

c 

A 

32 LMON-? 
N 

R 

HEKOTOPhiE CBOHCTBA llPBMOYrOJihHhiX TPEYrOJihHHKOB 

Ta6!lUlfa 1 0 

1 

B 

c 

AB +BC= 12 
AB, BC-? 

A 

2 

N 

K 

LN= 2 LM 
MN-KN= 15 
KN-? 

M 



3 

N 

K 

4 

R 

p 18 s 

5 
B 

A E 

Pa34eA II. Ynpa>KHeHUfl B Ta61\uuax (VII Kl\acc) ••• 53 

MN=36 
MP,PN-? 

M 

QS-? 

Q 

OD-? 

c 

TF-? 

7 

A 

B 

8 

Q s 

R 

9 

M 

B 

c 

10 

M 

JlpoooR:JICeHue ma6ll. I 0 

AC=BC 
LCBE-? 

c 

LQRS-? 

M 

BC+AB= 36 
AB, BC-? 

A 

MN=NK=MK 
N NR-? 

K 



54 cce reoMerpHSI. 3aAa4U Ha roTOBb/X 4epTe)l(aX M.R nOArDTOBKU K rvtA u Er3. 7-9 KAaCCbl 

flpooo!lJK:eHue ma6!l. 10 

11 PR=RQ 15 LKNM, LNKM, 
PQ-? LKMN-? 

s N 

~ p Q 
K p 

12 LA, LB, LACB - ? 16 CB,CD-? 

A 

c 

~ 
A D B c D B M 

13 T PT=TS 17 SQ, LRQT-? 
LT, LTPS, 

R LTSP-? 

p s p 7,8 s Q T 

14 c LB = 53° 18 KN=26 
LCMB-? ptWKR = 32 

K 
MK-? 

A D B M E N 



19 

c 

A N 

21 

c 

Pa3~eA II. Ynpa>KHeHI1fl B Ta6AMuax (VII K!\acc) en 55 

AC= 24 
PMICB-? 

B 

D 

E 

20 

K 

N 

LBDE-? 

A 

0KOHf.IQHUe ma6R. J 0 

p 

LKNM=90° 
LPSM-? 

M 



56 ••• feoMerpHR. 3a.Aa4u Ha roTOBbiX 4epTe:>~<ax M.R no.AroTOBKI1 K rvtA 11 Er3. 7-9 KAaccbl 

flPH3HAKH PABEHCTBA llP.RMOYrOJihHhiX TPEYrOJihHHKOB 

Ta6flUtJa 11 
Haii,n;HTe rraphi paBHhiX TpeyroJihHHKOB H ,n;oKamHTe HX paBeHCTBo. 

1 B c 6 c 

A 
D B A D 

2 
K 7 

M N 

~ 
R s 

M T N 

3 p 8 
K L 

K s ~ 
M N 

R 

4 9 c 

F ~ 
A E M B 

5 10 
D c 

tsd 
s T A B 

M 



Pa3.4eA II. Ynpa)KHeHMR a Ta61"1Muax (VII Kl\acc) .,, 57 

PACCTO.SIHHE OT TOqKH )1;0 llP.SIMOH 

Ta6f1Ul/a 12 
Haii,ZJ;HTe paccTOHHHe oT TO"liKH M ,ZJ;O rrp.aMOH AB. 

1 A 5 

B M c 

2 6 
M M 

A B 

3 
M 7 

B A 

4 8 



58 CCe feOMeTpHR. Ja.1aYJ1 Ha TOTOBbiX YepTe)KdX .11U1 n0.1TOTOBKJ1 K f/.1A J1 ff3. 7-9 KAaCCbl 

9 

10 

A 

11 
A 

B 

12 
c 

AM-MB= 7 

M 

B 

AM=MB=AB 
DE=4 

0KOHlJQHUe ma6Jl. J2 

13 MC= 13 

B K A 

14 ME= 13 

15 

c 

16 

c 



Pa.lleA II. Ynpa>KHeHUfl B ra611uuax (VIII Kllacc) en 59 

VIII KAacc 

OllPE,LJ;EJIEHHE H llPH3HAKH llAPAJIJIEJIOrPAMMA 

Ta6Jlutfa 1 

,ll;oKamHTe, 'tiTO ABCD - rrapa.rrJieJiorpaMM. 

1 4 
D c 

B A 

2 5 

A A 

3 6 MBD = !Y.CDB 

o-------cc 

A 
A 



60 CCe feoMerpHR. 3iltlalllt1 Ha roTOBbiX <JepTe)l(aX M.Sl nO.tl.rDTOBKitt K fJ1A Itt ff3. 7-9 KAaCCbl 

7 

D 

B 

8 

A 

9 

A D 

10 

11 

12 

c 

A 

0KOH'-IQHUe ma6fl. } 

LA+ LD = 180° 
BCIIAD 

c 



Pa3.4eA II. Ynpa)I(HeHM51 B Ta6Auuax (VIII Mace) en 61 

CBOHCTBA llAPAJIJIEJIOrPAMMA 

Ta6nu14a 2 

Haii~HTe rrepHMeTp rrapaJIJieJiorpaMMa. 

1 5 
6 K 

M 

2 6 

R 

3 R 7 D<>----5~---o C 

6 
s 

A B 

4 8 P 6 N 
<>--------------~ 

A 

c 
Q K 
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B) rrpOTHBOIIOJIOiKHbie; 

r) paBHhie 
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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 



146 cce feoMeTpHR. Ja.1aYu Ha roTOBbiX YepTe)l(ax M$1 no.1roTOBK~-t K rvtA u ff3. 7-9 Kt\accbl 

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 



1 50 Ue feoMeTpH11. 3aAaYI1 Ha roTOBbiX YepTe:>KaX .dAR noAroTOBK11 K fVfA 11 ff3. 7-9 K!\aCCbl 

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 
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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 
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~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 
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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 


