
__ t!j __ 
IIPO CB Em;EHITT 
k3Ai\ff.Jt.C16G 



nPM3"AKM PABEHCTBA 
TPE1rOJlbHMKOB 

nepawi llplG.tUlll 
A Ai 

ECJI~1 AB = A 1B 1, AC= A 1Ci, LA= LA 1, 

ro A ABC = 6A 1B1C1 

EcilJI BC = B1C11 L B = L B., LC= LC1., 

TO 6A BC = 6A1 B1C, 

A 
TpeTIIN np1UN31l 

A, 

EcJDl AB=A 1B1, BC = B,Cn AC=A1Cu 

TO 6A BC = 6A1B1C, 



C 

C 

nPll3HAKII nOAO&IIR 
TPEYronbHIIKOB 

Ecnu L A = LA 1, L B = L Bl, 

TO b.ABC ru b. A1B1C1 

an,poit npK3NaK 

Ai 

B1 L----~C 1 

ECJIJf AB= AC ' LA= LA., 
A1B1 A1C1 
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,ll;opor u:e ceMHKJiacCRJDt11 I 

Bbl ll8'Ullt8eTe l-13y>18'1'.b HOBNH ape.n;Me'1' - reo

MeTPIJIO K 6y,t\eTe 3881JM8TbCSI eJO DHTb Jl8T. q TO 3TO 

TaKOe - reOMtl'l'PHli? 

reoMeTPHII - OA!IB no C8M.blX AP8BllllX 1i8yt<, 

OHQ BO3Hf1KJIB oqee1, ABBHO, e~e AO !latnei! 3pb1. 

B nepeao.11e C rpeqecKOl'O CJIOBO ,reoMeTpHSU O3HB· 

qaeT •aeMne,,iepne• ( •reo• - no-rpeqec1rn aeMnsi, a 

•MeT peo• - MepHTb). Tll.Koe H83BaHHe ol>'LSICRJ18TCSI 

TeM, 'l'l;O aapom.11em1e reoMeTpHH 6blno canaaHo c 

paaJIH'JHhlM H H3MepHT8Jlb1iblMH pa6OT8l'<ftt, KOTOpbie 

npH XOAHJIOC.b BhfnOJIHSIT.b npH P83MeTK8 aeMeJt.b• 

R1>DC yqacTKOB , npoBe,llellllH AOpor, CTPO8T8JlbCTB8 

3,11,aHRli U APYl'HX coopymeBlffl, B peayn.bTBTe STOi! 

D.8J!T8JlbBOCTH DOJ!BIUU!Cb H DOCTerreaao HBK .arumea

JIHC.b pa3JTH'IH.b!e np8BiJJl8, CBll3allHbl8 C reoMeTPR· 

•1ecKHMH HaMepe1n1J1~m H noc-rpoemurM,11. TB.KHM 

o 6paooM, reoMel'])H .H soalilfKna aa ocao.se np1U<TH1Je• 

CKOi! AellTeJlbBOCTH JIIOJle H, 8 8 ,A8JlbBe.iiweM ccpop

M HPOBQJTBCb .KaK C8..'dOCTOllT8Jl1'H8J! aayi.a, 3 8.lCIL'\18· 

lO lll;8ll Cll H 3}"18 1JH8M reoMeTpll'IC CKJJ.X cl>Rl'YP-
Ha ypoKax MBTeMB'l'HKJI Bbl llO3H8KOMHJTHCb C 

aeKOTOpblM H reoMeTpH'tecKHMH (jmrypaMll n npe11-
CT8BJISleT8 ce6e, "lTO TaKoe TO'IKB, IJJ)llMBlr, OTpe3OR, 

ny,.r, yron (puc . l), KB.K om1 MOryT 6bITb pacnonome 

K bl OTHOCRTMbHO APYI' ,11pyra . Bbl 3Ef8KOMbl C TI\KR· 

MM q)HrypaMR, KBK Tpe)'l'OJt.bHliK, npRMOYI'()JlbHKK, 

OKpymHOCTb, Kpyr H ,zu>. (puc. 2); 3Hae-re, KBK R3 · 

~feplr!OTC,11 O'l'pe3K H C DOMOWl>IO Jtilll8HKH C MH JIJIB• 

MeTpOBbI MH ,lleJleHRlr.MH H 1<aK H3M0PJIIOTCSl yt'Jt.bl C 

flOMOiql,10 TPBBCllOpTHpa. Ho ace aTO l!Hlllb ca .l\lble 

nepeble reoMeTpH'leCKHe C118A0HHJI. 'l'enepb BBM Dpe,il· 

CTOHT P8CllllfJ)HTb H yrny6RTb samH 3888.Hff O reoMeT

P11"!ecK HX <!>mypax. Bbl DO3HaI<OMHT8Cb O BOBbIMH 

(j)Hrypar ,m H co MltOI'HMII 89.)t(HbL'\t'.R H l!HT8peCH.blMH 

c solkTB aMH yme H3B8CTB.blX 88M <j>Hryp. Bbl yaaae-re 

0 TOM, KIU( HCITOJlb3Yl()TCR CBOKCT:&a reQM8'l'pli'<lecKIOt 

<l>Hryp 8 DpBKTWlecKo:ii: ,ll,8J!T8Jll>BOCT H . Bo BciiM aTON. 

88M IJOMOlK8'l' y<re6BlrK H, K()J!8'£8O, Y'JHTeJn.. 
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IIIKoro,ru,rii Kypc re0MeTPKH ,lleJlllTCSI 118 

D JlaJlJIM eT PIOO Ii c-repeo MeTp lOO . B 0JJIUlffMe'l1)fffl 

paCCM8TPR.BIUOTCJI C.BOHC'l'88 l)>iiryp ea JinOCKOCTJI. 

IIpRMepaMH Tar<KX lj)Hryp nBJlll!OTCJI' 0Tpe3KH, Tpe

yroJlbllBKl1, upnMOYl'0JlbBH'.l<R. B CTepeoMe-rplU{ 

H3ycl8JOTCR CBOHC'1'B8 qJIH'YP B IIJ)OCTpaHCTBe, T8KlfX, 

1q11< napanneJienime.11, ma p, ~um:r11,11p (pac. 8). Mb! 
II8'l88M H3Y'l8RHC 1'80.MeTpRll C ITJlae:HMeTPH.U., 

B npouecce H3Y'{8RHH l'eOM8TPIUI lib! 6y,lle

Te AOK83blB8Tb TeOpe l'U>l H pem8Tb 33Jl8 '0I . 'lro 
TaKoe «TeOpeMa• H '!TO 3Ba•IHT •.A0K838Tb Teope-

MY• - 06 3TOM Bbl CKOpo yasae-re. Hy a '!TO T8K0e 

3!1A8'18 - 88M JI3B8CTBO, BB ypoKax M8TeM8THl<liJ Bbl 

perua;m paa!Jble aaAa•ni-. 

B eameM l7'1e6HHKe l'eOMe'l'plUI MHOl'O 38,111\'l! 

eC'J'b 3a)l8<m l'l upar<TH'18CKHe 38,1\IUnUI K K8}K,110Mj' 

naparpalj>y, A0D0JlllHTeJlhBbie 38A8'llf K KB)R,l{OH l'Jl8-

Be R, 08.K0Reu, 38A8'™ IlOBb!WeBBOH TPY~OCTH. 

OCROllHblMll ffi!JISflOTCJI 311A8'!11 J( ll8P81'P8<PY- Bonee 
TPYJ:IB);l8 38,11811:H O'J'M8"18Bbl 3883.«0'll<Oi!. 83Aa"tll, 0T

Me'leHltble 3H81<0M U, RM8IOT 3Jr8KTpoRlfYIO eepcmo 1• 

B KOHAe KIUirB K aa.zi,a<iaM ,((aBhl OTBeT_hl ft Y!<838.IIB,R, 

BceM, KTO np0HBRT HHTepec K 1'80Me'l'pl1H , 

KOMy ll0e:p!UHITCsr pemaTb 38,ll&'lR B AOK83blB8Tb 

TeopeMbl. Mbl COB8TY8M nopemaT .b ue TOJlbl<O o6R-
38TeJibllble 38 ,llfl'IH, RO Ji 38A8'lH co 3883.IIO'IKOl:i, 

J{0D0JIRIJTCJlblilJ8 38,llBttlf H 311Jl,li'fM DOBblIDes:HOH 

TPY,llBOCTl1. PelU8Tb T8Kll'e 31\J(8'1ll nenpocT0, BO HD • 

-repecso. He BCBT,llll YA8eTCJI cpa3Y. Ral:iTH pemeru,e. 

B T8l<OM CJlyqae He yHI,[BaHTe, a J:IpOHBHTe TepneB:lfe 

II HOCTOU•IHBOCTb. Pll,llOC'l'b OT pememm TPY.llBOU 38-

A8'UI 6y,lleT B8M BBrp8AOfi 38 ynopcTBO. He OOH'l'8Cb 

38l'JUl~Tb enepii,11, 'lllTI\Tb Te naparpa(l>bl, K0TO· 

Pble e~e ee DP0X0AHJIH B KJJacce. 811,!lBBll.ihe aoupo

Cbl Y'1BT8JIIO, TOBOP~BM, P0,llHTeJIJtM, 

.D.o6pol'O eaM 0YTH, pe68'Fal 

I , ,---~-
, 1 .... 

/IpJUU)J,<l/l•H.,a 
nap(J,MMtnunjD 

,,---- ...... 

[!u,,ui,ilp 

P11c.3 

1 EA1ma11 Kom1eKUHff ~OP. Raoop Il,OP K y,,e6rurny • reo
MOTPHH. 7- 9 ~accbu 8J1TOpoB Jl. C. A1'aeacsm.n If AP· 
3neJ<TpolJllhfH a.wee sc hool•collQCtion.edu.ru. 
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I' Jiasa I 

ffaqaJIJ,,HLJe reoMeTpH11ec1tHe 
CBe~eHH11 

B 3TOH rnae0 PB'lb no~eT O npOCT0MWHX r00 MBTPHY8CKHX cl>H• 
rypax - TOYKaX, npR MblX, OTpea Kax, ny,iax, yrnax . C HHMH Bbl 

n03Ha KOMH/lHCb ,ia ypoKaJ< M3TBM3THKH B 5 "' 6 K/laccax. K TOMY, 
YTO Bbl 3H38T0 o6 3THX cl>Hrypax , Mbl A003BH M HOBblB CBBABHHA, 
H OHH nOC/1Yl'(3T HaM onopoR A/lR H3Y48HHA B CllBAYlOUIJ,IX rna_oax 
C00HCTB 601100 C/10)1(Hb1X cl>Mryp . Ell.le Mbl paccK3*0M O npal(TH~e
CKHX npMllOJICBHHRX reOMBTJ)MH - 0 TOM, Kak reoMBTPHR noMoraeT 
npok118,llb183Tb npA MO/lMHBiiHblB AOPOrH H KaK npoBOAHTCA H3Mep e
HH0 yrnoB Ha MBCTHOCTM. 

I I Ilp.HMasr H oTpeaoK 

1 T O'I K H , llpID\111,Je , OTp eaK H 

BcnO!\tHIIM, 'ITO H8M ll3B0CTHO O TO'll<AX H 
npHMblX. Mw 3R8BM, 'ITO AJUI H306pa>KBBIIJI npa
MblX aa qepT0)1{8 D0.1Ib3YlO'l'CSI JUIBBHROH (p BC, 4), 
80 IJJ)B 3TOM MOmHO 113o6p8311Tb JIHU]I, 'IBC'l'b npn

MOH, 8 BCIO npaMYJO Mbf rrpeACT8BAll0M ce6e n poCTH
paioinee:cn 6eCKQll0'1B0 B o6e CTOPOBl,I. 

06&1'lHO rrpl!Ml,18 o6o3llB'lalOT MBJT&n\11t naTIUI 

CKll l\l0 6yKBllMll, 8 TO'{KH - 60JtbllI:HMlf Jl8TH11CKB• 

MH 6yKBllM K. Ha pucyu_Ke 5 H3o6paJKem,i npllMllll a 
n TO•tK ll A, B, C II D . To<JKtt A H B n0)1{8'1: ea rrpa
Moif a, a TO'lKll C II D ae ne=-r 11a 3TO ii: npaMoii. 

Momao C.KaaaT1>, qro npHMan a npoxoAHT qepea 

-ro'lK H A H B, ao e ·e npox0A 1'1T qepea -ro<JKH C a D. 
OTM0Tll M, '!TO -..epea T0'lKlf. A ll B 8Mb3JI. npolJBCTH 
A1,yry10 rrpa MylO , 11,e co.sna.muoozy10 c npm«oii a. 
Boo6me, 

IE, I, I 
PHc. 4 

a 

n~Um04f;KU 

PH c . 5 

qepe a JUOOLle ABB TO'IKH MOlKRO npoBe CTH IIJIHM}'lO, 

ff IIJIHTOM 1'011,&KO o.a;uy 1• 

I 3.l(l!CI> ll B .1(1.lJIJ>t18ii:Wet.<, l'OBOPII •.l(Be TO'UUU' npe TO'!• 

KlO. •Aue llJ)Hbth!C:• u: ,. . A-. 6yJteM C"JRT&Tb ,,_ 1'.fTO nn 
1"0'•Ku, .DpJI.M:blc pn,3.n,1,aubl. 
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Pacc~tOTpHM -renepb .n;Be rrpHMb!e. .Ec.nB 0BH 

Hl•teIOT 0611.tYIO T0•rRy, TO r0B0pHT, '1TO 3TH IIpll.Ml,18 

uepeceKaIO .TCH. Ha pucyHKe 6 npllMble a x1 b oepe• 

C8KftlO'l'CII B TO'!Ke 0, a npHMble p H q ae oepeceKa • 

IOTCII . .II.Be OpllMhfe He M0:ryT llMeTh IIBYX H 6onee 

06.w.mc T0'i8K. B C8M0M )leJJe, ecm1 6bl ,1(118 npsr~u.1e 
KM8JIR ){Be o6U1Re T0'IKH, TO Rftlf</1811 H3 IIPlrMlilX 

npoX0AHJ18 6bl ttepea :;>Tff TO'fl<R . H o qepea ABe TO<t· 

K ff opo x o,11wr TOJlbKO 0AH8 np.RM811. T!U<HM o6pa30M, 

MOJKH0 C,!18Jl8Th BblB0;t: A)J8 npllMLie JDl60 D:MelOT 

T-OJihK0 O'A'.ll}' o6uzyio T0<my, JIH6 0 n e Rl\18IOT OOil(lfX 

TO'li8K. 

IlpllMYlO, Ha KOTOpOH 0TMe'feRLt ,!(Be T0<tKB, 

aanpnMep A H B, HU0r,11a 0003Hft'lalOT ABYMS 6yK-

88MH : AB HJLH BA. ,L(.n:s .Kp8TK0CTU BM8CT0 CJI0B 

•T0'fKll A Jl8.lKHT aa npsrM0H a• RC00Jll,3yJ,OT 3a!U!C.h 

A Ea, a BMeCT0 CJI0B •T0'IKa 8 ae Jl8lRHT 118 npn

MOil: a• - aanRCb Be a. 
Ha p HCYHK8 7, a Bbl,11_8Jl8Ba 'laCT.& npnMoii, 

orpaail"leHBaa ABYMn T0'll<a!\:I H. TB.Kasi 'fftCTh rrpa

MOH H83blBaeTCR OTpe aK0M. TO'll<li, orpBHll'UlBlllO· 

1.1.1H8 0Tpe30K , Ra3b!BatoTcn ero KORl(aMH. H a Pll· 
cyaxe 7, 6 H3o6palf<eH 0TpeaoK c K0Hl(aMH A H B. 
TaKoH oTpeaoK 06oaaa•1aeTcn AB ann BA. OTpeaoK 

AB C0A8Pli< HT T0'lKH A ll B H Bee T0'll<H npstMoli 

AB, J18J1<81.1.1He M8lf(AY A H B. 

2 Ilposeunm am te npSIMOK 
Ha M8CTR OCTH 

PemHM TaKylO 38,ll8'1y: C D0M0il(bJO A8HBOH nn
neiiKH OOCTP0HTh 0Tp830K 6onee AJ!RHBblH, '18M C8~1a 

'I rncii.Ka. C a-TOH D,8Jlbl0 IJJ)TIJI0lf<ffM K JIHC'l'Y 6yM81'H 

JU'IH8HKY, 0TMeTHM TO•IKH A H 8 H R8KYlO·HH6yAb 

T0'IJ<Y C, J18lf<llil( yI0 Me)f(,lly A H B (pHC. 8, a). 3aTeM 

C B A 

a) 

P110.8 

P11c . 6 

a) 

A - --- B 
Om!Jt30>< AB 

6) 

P110. 7 

p 

q 

B D 
i I t I I • j i I , '1 
oJ• ♦. tlOil1.t1JMlf 

6) 

6 rMtJt> I 



nepep;·eel!eM mmeiiKy BnpaBo TBK, qT061,r 

ee neabll! l<0Ren 0K83IUICII 0K0JI0 TO'tKll c. 
ii. OTM0TUM TOqt<y D OKOJIO apaaoro K-OH~a 

na11e.ii1<11 (puc. 8, 6). To<JKH A, B, Cu D ne
;KBT aa op;:eoii np11Moft. ECJm Mhf npoaep;eM 
-renep& 0Tpe30K .AB, 8 311T0M 0Tpe30K BD, 
TO DOJly<mM 0Tp030K AD, 6onee AJIKHH&rn, 
<10M JIHHeHKB. 

A.HaJIOT'IJ'IHbJJI npHeM HCIIOJrb3YeTC.R 

AJllt •npoaep;eBHII• JlJTHHH&IX O'l'pe3KOB np11-
Mh1X ea M0CTHOCTH. 3TOT rrpHeM aalUJJ<l'I8· 

eTCll B CJI0A)'IOII\8M, CBa"l8Jl8 OTM0'18IOT K8 · 

1rne-HH6y Ab TO'Jl(ll A ),{ B. ,U.nn 3TOH nene 
1,cao111,ay10T p;ae BeXH - mecThl .aJ1H11oi 
OKOJIO 2 M, 380CTpeHH&l8 Ha O,!IHOM KOHne 

)I JIII Toro, tJT06&l KX MOlKJIO 6&1JIO BOTKlTY'fl, 

B 38MJIIO, TpeT&IO aexy C'l'88.RT TBK, •rT06l>I 

aexe, CTO!!~e B TO'll<U A H B, 38Kpbl
BBJTH ee OT ea6JIIOp;aTeJJII, HBXO)l!!ll\8T'OC.R B 

TOtJKe A (TO'l'Ka C Ha pHcyaKe 9). Cne.11y10-
rqyJO sexy CTBB.RT TaK, 'lT06bl' ee 3BKPbl'B8· 

Jl H eex a, CTOllutHe B TO"IKBX B Ii C, ll T . )I. 

OIIHCllHH&lH npaeM B83blB8eTC!! np o
B8 UIJOl 8 11H8 M IlPJL'\fOH toT CJIOB8 • aexa. ). 

01'! tnHpoKO HCDOJl&3yeTCB B8 npaKTKKe, 

1rnnpaMep npn py6Ke nec1n,1x a·poceK, npH 
npOKJlMhlBae:00 wocceHR&1x HJTH ,i,;enea
R1,lX p;opor, .ITTfHH!t BblCOKOBOJTbTlfblX nepe
.118"1 H T, ,D;. 

IlpaKTJP1ecK1te a~a1m a 

PMc. 9 

Ilpoae,1111Te rrpm,ryIO, 06oaaa •11,1•e ee 6 )' KB Oil a 1:1 OTMeT&Te TOqKH 
A ll B, J18)K8.DlB0 RB 3TOR DPllMOR, H TO'JKB P, Q B R, He JT0)1(8• 
tnMe aa aeA. ODHillHTe B3BHM:aoe pacno11omeaue T0'leK A, B, P, 
Q, R Ii npl!MOB. a, HCOOJ!I,3YSI CBMIIOJlhl E Ii E. 

2 □ 0TMeTbTe TPH TO<rKH A, B ,1 C, ue JI8)1(~f1.e aa o.aaolt npn
Moa, e npoee~'l'e npirMh1e AB, BC n CA. 

3 Ilpose.a HTe TPH rrpl!Mble TaK, 'IT06&l Ka~te ,D;Be H3 IUfX nepeceKa • 
JlHCb. O6o3Bll1!bTe ace TO'IKH nepece11eI1HII 3TJ.{X np .JJ:MblX. CKOJll,KO 
no.ny,:wJJOCI, TO'leK? PaccMOTPHTe ece B03MOlKHbl0 CJJY1!8Ji, 

7 
}/ QllUlU fHbl (' 

1,~vempu-.H~tc.u-4! 
COl'iJl'UuJI 



4 OrMeTb'!'e TO'IKH A, B, C, D TaK, <1To6b1 TO'IRH A, B, C neJKa 
Jlll !18 0,11,BOli n:pffil!0i:f, 8 TO'l'R8 0 Be Jle)k8Jl8 118 Hei1. 'l epe:i 
K8.lKAble .a;ee TO'lKH npoee»;l¾'!'e IIPJIMYID - CJ<OJl.bKO ll0JIY'f-HJIOCb 
ap.R:MmC'l 

5 IlpoBeAHTe IIpHNYlO a H OTMeT&Te 88 Heil: T0'IKH A 11 B. OTMeTb· 
Te: 8) TO'lKH M H N, .Tle>KIUI\l'f8 H8 OTpe3Ke AB; 6) Totl:KH P II Q, 
JleJIUlllU{e 88 np.RM0H a, RO ae Jle>K8~Ke H8 0Tpe3Ke AB; B) TO'l · 
K-H R H S, 11e neJJ<&UlHe ua· apin,roi1 a. 

6 Ilpone,IIHTe llPllMYJ() H OTMeTbTe H8 eeli TPH TO"I.KH. CKOJl.bKO OT· 
pe3KOB llO:Jry<IHJIOC.b R8 IlpllMOH? 

A B C D 
7 □ Ha pHCYflKe 10 H306p8)f(e1Ia npllM8Jl, 88 

eeii OTMe'leH'l,I TO'lKH A, B, C e D. Haao .aHTe 
ece OTpe3Kfl: a) ea KOTOP.bl.X JleJKHT '1'0'11(8 C; 
6) II8 K0T0PblX ire ne>KHT T0t.rKa B. PMC. 10 

3 Jlyq 

Ilpone,11eM llp.RMyIO a II OTMeTHM RB Bee T0'I· 

KY O (pHC. 11). 31•a TO'lKB pBa,11,en.lleT 1rps11wy10 R8 

.a;ee 'IBCT R , K~Bll .B3 KO'l'Opwx B'.83b1B88TCll JIY'IOM, 
HCXOJUIU\lfM H 3 TO'IKH O (n.a pHCYffKe 11 OJI.HR 113 

.nyqe9 Bbl,11,eJteH llBeTBOit JUI.H Heil:). T o<11<a O R&aJ,I· 

BBeTCII UB..aJlOM KBlKAOro H3 nyqeii:. 06bf'llto Jly,J 

0003lf8t.f810T JIH6o M8J!Oii: Jl8TllUCKOti 6yK-llOH (ea 

npHMep, Jly'l h RB pecyRKe 12, a), JIJl.6o IXBYMII 

60Jl .bIDHM.II Jl8TITT{CKHMH 6yKBaMH, nepBIUI H3 IWTO · 

pwx O6o31'1.a'laeT B8'18JIO Jl)"IB, a BTOP8ll - KBKYIO · 

1JH6YAb TO'IXY Ha Jiyqe (eanpRMep, JlY'I OA HU PH · 

cynKe 12, 6). 

4 YroJJ 
HanOMRmld, 'l'l'O yron: ~ 3TO reOMeTplJ'leCKM 

cj)uryp8, K0TOp8ll COCTOHT 03 TO'IKH 11 p;nyx JIY'!eK, 
HCXOAlllltBX 113 3'l'Oii TO'IKll. Jlyqt,t IJ.ll3b!B8IOTCJI CTO· 

POBaMll yr Jla, a l{X o6~ee ea'UIJt0 - BepJJJHB0K 

yr.n:a. 

8 

a 0 

To..-xa O pa:we;AAtm 
ltf)}<X:f/0 HO 060 Ay,a 

PMc. 11 

JJ.y,,,. 

a) 

0 A 

JJ:,e.OA 

6) 
PMC. 12 

h 



Ha PHCY13-Ke 13 H306pameH yron c aepJ.lllil.HOH 
0 11 CTOPOHRM:H -h li k. Ha CTOpooax. OTMe'!e!J.bl TO'l· 
KH A H 8. 3-roT yron o6oaaa'18IOT TaJ<: Lhk, UJIR 

L A OB, mm LO. 
Yro;r aaahlBae-rc.11 pa asepoyrblllf , ecJIB o6e ero 

CTOPOllbl ne)!(aT Ba 0,!{BOH npRMOR . MomBO CKl138Tb, 
'ITO K8,R,!{alt CTOp0B8 pa3aepoyTOro yrna RBJilteTClt 
npo1,1on.me1U1eM JtPYl'OB c-ropom,1. Ha pacym<e 14 
11306prut<eB pa3B8PBYTb!:U yr<)JI C Beprmrnol!. C H CTO
poaaMH p H q. 

JII06oli yron pa3,nenlleT nnoc«OCTb ua 1,1ae 48· 
CTB. Ecn1 1 yron eepaasePHYTblii, To o,nna BG 48CTeii 
uaablllaeTC11 eoyrpea:ucii , a J{J)yraa - Bueome ii 06-
naCTblO ::tToro yrna (pHc. 15, a). Un pacynRe 15, 6 
H306p&.lKeu Bepa3eepeyTbIH yro;r. TO'IJ(lf A, B, C 
nemaT BByT_pH wroro yrna (T. e. BO BBY'fpeaBeH o6-
Jl8CTH yrna), TO•lKll J) H E - Ba CTopoaax yrna, 
a TO'IKH P H Q - BBe yT'Jla (T . e. BO aeemueii o6-
Jl8CTH. yT'J18). 

ECJ111. yron paonepayTl>Jii, TO n106yro 83 ,ney,s: 
1!8CTCJi, ea KOTOpble OB paa,nenneT OJIO<:KOCTb, MOm
BO CtfH1'aTb BHYTpea:ueli o6naCTb10 yrna . 

<Paryp y, COCTOlt~YIO ll 3 yrna H ero BHYTl)eH
BCH o6JI8CTH, TO.Kme B8.3bIB810T yr.noM.. 

Ecna JTY'I HCXO,!{ll.T H3 BCPWJ.IHbI eepaaeepny 
TOl'O y r .na B npoxoAHT BffYTPll yrna, TO Oli ,ACJIBT 

9TOT yron aa Ma yrna. Ha p11cy.B.Ke 16, a J1Y'l OC 
JlMllT yron AOB BB ,naa yrna: AOC a COB. Ecmi 
yron AOB paaaepayr1,ul, TO mo6oe .J'IY'f OC, ue co
a11a,ii;a10ll\lrn c JIY'IaMH OA e OB, ,tteJIBT STOT yron 
ua A1lB yrna: AOC 8 COB (pHc. 16, 6) . 

y

PMC. 13 

P C 

PMC, 14 

a) 

. Q E 
6) 

PMC. 15 

A 

.c 

. B 

.fzy~ 0Ciknu11> y,o/f 

A081<006ay?J1a: 

0 A B 
PMC.16 a) 

0 A 
6) 

9 

L ,\OC u LCOB 

H OVG-'lbHW.lf 
tl!OMt!l11pti 'tCC~tJ('I 

Clfff1)('HJJ.Jf 

h 

q 



Ilpa1 ~Tu11ec1o ce aa,naJJHsi 

8 Ilpoae-.a.1:1Te npRl\lYlO , oTMeTbTe Ha neii: TO'fl(1i A It B H ua OTPe3Ke 
AB OTMe'l'bTe TO'lKY C. a) Cpe.o;e JI)"leii: AB , .BC, CA, AC 1:1 .BA 
BB3OBU:Te coana.a.a10m1:1e JIY'{llj 6) HB30BHTe JIY'f , KOTOpbl.it lfBJifl8T· 
cisr npo,11O11meuHeM JIY'fB CA. 

9 

10 
11 

flaqepTHTe TPH 1tepB3BCPIIY'l'hl:X yr11a H o603HB'lbTe BX TaK: 
LAOB, Lhk , LM . 
HB'l8PTHT-e A BB pB3BBPiJYTblX yrJia H o6o3H8.'lbTe BX 6}'KB8MH. 

12 

13 

HattePTRTe TPH JIY'IB h, k 1:1 l c ot'iw;HM eaqa
JIOM. H83OBU Te see yrJibl, ol5p830B8Bltble ,D;BH· 
HblMH JiyqBMH. 

Hatteprn-re uepaaBiipuyTbtii yron hk. 0rMeTl>Te 
.ase TO'll<H stryrpu aTOro yrna, .o;se TO'IKlf sne 
3TOJ'O yrna H ABe TO'lKR RB c-ropouax yr.na. 
Ha'lepu1Te 1:1epaoaepnyrbllt yron . OrMeTbTe 
'J'O\TTOI A, B, M H N TaK, 'IT06bl ace TO'IIUI 

0 

O'l'pe3KB AB Jlelf<arut BB)'TP.11 yrJta, 8 see Toq- P1<c. 17 

14 

15 

16 

17 

Kl'! OTP83K8 MN ne.»e8JIH BRe yrna. 

HaqepTwre aepaosepHyTbdi yron AOB H npo 
seAHTe: a) ny-i OC, ROTopbdi ,11e.11RT yroJI AOB 
118 .1{88 yr .na; 6) JlY'I OD, KOTOPblll He .a.eJIJIT 
yPon AOC sa ABB yr.na. 

CJ CKOJlbKO Hepa3nepuyTblX y rnOll o6paayeTCR 
np11 nepeceqe1:11rn .a.syx llpsrMl,IX? 

KaKRe 1:13 To-ieK, eao6pamemn,1x 1:1a pHcyn
Re 17, .118>K8T BKYTPH yr.Ila hk , a KBKHe - BHe 
.rroro yrna? 

n 

0 

m 

KBIUle 1:13 ~ea, H306pamiiBBblX BB p1:1cye-
J<e 18, ,a;e;u1,r yroJI AOB ua ABB yrna? P1:1c . 18 

ftcJ Cprui aeH:ae oTpeaKoB H yrJi oB 

5 Pau eRC'l'BO reoMeTp lt'JeCKHX <l>HrYP 
Cpe.im OKpymBJOw;Rx HBC upe)l."M8TOB BCTpe'IB· 

JOTCSI TBJ<He, KOTOpble HM810T OJ.lllHBKOBYIO <j>opMy H 

O.D,HHBl<OB'ble pll3MepbI. liarrpHM ep, )I.Ba O.11,IUlBKOBbtx 
JTHCTII 6y!lfar H, ,I\Be O)l.llHaKOBbI8 KIUO'll, ABB O)n!· 

BBl<OBhlX aJl'l'OMOOHns: . B reOMeTpHH ,!\Be <l>m•ypbl, 

HMe10m.0e O,l(Blf81<OByI0 <l>OPMY H OAUB8.KOBb18 paa
Mepbl, HB3b1B8.10T pBBHbIM.R. 

JO l' AQt11/ I 

A 

k 



Ha PHCYBKe 19 11306palKeBbl gm:ryphl 
4>1 H 4' 2• qT06l>l YCTaBOBHTb , paaltbl OBH 

HJUI HeT, noczyn»:M TIU(. CKOilHpyeM (pH· 

r ypy <l>, aa KaJJbKy. II epeABR l' aJI Kam.Ky 

11 H8K.Jl8 .ZU»BBII ee RB (j>nrypy <l>2 TOK BJUI 

,,:uiyron CTOPOROH, Il01Tb[T8eMC.ll C08.M8CTBTb 

KOITlnO (pKrYJ)bl <f>1 C <j:m:rypoii <Pi . EcJIH ORB 

c oaMeCTJtTCII, TO ¢m:rypa <t>, paaaa (plTI'YPe ct>2• 

Mbl MO>KeM npeACTa&HTb ce6e, <!To aa <Im· 
r ypy q;,2 BaKJlll,llb1888TCll Be KOIT.IUl <l>KrYPbl ci>, , 
paBB81J 3TOH q)H] 'YP8, a CaMB <1>.11rypa ¢11. IlOM'O · 

M Y B A8JlbH8Hlll8M 6yA8M I'OBOPHTb O H8JIOiKeBHH 

C8MOK q>Brypbl (a Re KOIDlll) ua APY!'YIO cparypy. 
H TIU<., AB8 !'eOMeTp B'leCKRe qm rypbl HB3bl8BlOTCll 

PS.BRldJISH., ecmr ITTC MO>KHO COBMeCTHTb R8.110lKe-

6 Cpanuenne OTpeai-on n yrnon 
Ha PHC}'llKe 20, a 11306pa>K8H'l,I ABB OTpea

K8 . 'l£T06bl YCTBROBHTb, p aallbl OKI! 11.11:H BeT , BB · 

JlO;>KHM 01nm OTP830K Ba ,apyroii TBK, <{To6bl l<ORe.n 

O,!IRO!'O OTJ)e3K8 COBM8CTH.11CII C KOBO.OM ,apyroro 
(pnc . 20, 6). Ec.,ra npu 8-TOM ,11aa AJ)yt' HX KOHD,8 T8K· 

me COBMeCTllTC.11, TO OT·pe3KH UOJIHOCT blO COBMl!eTJ!T• 

CK n, 3B8"tHT, ORH' paDff},I. Ec.1rn mil ABa ,apyrax 

K OHD,8 Be COBM8CTIITCJl, 'l'O M8KbWIIM C!ll1T&eTCII TOT 

OTI)e30K, KOTOpbl!i COCTaBJllleT <{8CTb Apyroro . Ha 
p11cyR.Ke 20, 8 0Tpe301< A C COCTaBJIJleT 'IBCTb OTP83· 

Ka AB, noaTOMY oTpeaoK AC MeBbWe 0Tpea1<a AB 
( i:lltlllYT T8K: AC < AB). 

TO'IKB OTpe3Ka, AOJUllll.8.11 ero nonOJ18ll1, T. e. ea 

,1188 pBBllhlX 0Tp83KB., R83blBB8TCII CeJJeARBOH OTJ)83· 

Ka . Ha pHcyaxe 21 TO'lt<a C - cepe A 11lfa OTpe3KB AB. 
H a p11cyaKe 22, a R3o6pameRl,I sepa3aepHy

Tb1e yrJrbl 1 H 2. 'iTOObl YCTBHOBH T b, pas.Bbl OHR 

HJJII ueT, HBJIOmKM O,!IHH yroJI Ba l(J)yr<>li: TaK, 'l'l'O · 

6bl. CTOPOHa op;aoro yrna COBM8CTJIJJIICb co CTOPOHOJI 

n.pyroro, a ABe AJ)yrHe OK838Jll1Cb no OARY &TOpOHY 

OT COBM8CTHBWHXCII CTOpoH (pnc. 22, 6). 

1 J 

PKC. 19 

/ 
a) 

6) 

A C B 

AC< AB 
11) 

PKc . 20 

A C 

AC= CS 

Toe><a C- c,peq~'"' 
ompe:t11:a. AB 

PKC . 21 

Hcndlfbflt,J1t 
te dN ~mpU'lf(ltUi' 

Ct100rmu1. 

B 



PMC. 2.2 

PMC. 23 A 

a) 

0 B 

Hepa:,oipH)'mbluj'i10/I COB 
cocma&11At m 'IOCMb 

pa:,6¥p>Q>moro y,JrO AOB 

ECJIH .11se APYrHe C'l'OPOHbl Ta.Kme COBMecTllT· 
CSI, TO Yl'Jlbl_ UOJIHOCTblO COBMeCTll'l'CSI' H, 3.H8'fHT, Oliff 

paBHbl. ECJin JKe 3TH CTOpoHl>I He COBMecTSlTCll, TO 

MeHJ,JllHM C\JHTaeTCll TOT yron, K-OTOpbtH COCT8BJISleT 

'l8C'l'b APyr.()J'O. Ha PHCym<e 22, <J yron 1 COCT8BJJJleT 

'l8CT!, yrJJa 2, 11O3TOMY Ll < L2. 
HepaasepuyTbtH yroJt COCTaBJlllCl'I' \JaCTb pa3-

1liipayroro yrna (pHc. 23), no3TOMY paasepayrblii: 

·yron 6om,me aepaaeepayroro yrna. Jll06ble Alla 

p83118PlfYT!.CX yr.na, O'feBHABO, PaBH!,I, 
Jly,I, HCXOAIIIIllf .H lf3 eepmmn,r yrna H JleJill· 

~ ero aa Aoa pas= yrna, aaai.rnaeTCll 6 Kcce K· 

TpH COH yrn .a. Ha PHCYHKe 24 .nyq L - 6HcCeJ<.TPHCa 
yrna hk. 

3a~a'lll 

6) 

I 

0 k 

Lh/ : L..lk 
)Jr,. I - 6uttt><mpuca 

yuia hk 

PMc. 24 

18 Ha .nyqe c aaqanoM O OTMe<t.eH.hl TO<rKH A. B a C TaK, 'l:TO ro•1-
1<a B JJeJKHT Mem.n;y TO\Jl(B!l.m O H A, a TO'fKa A - Me,l<Jzy TQ'f.:l(a
Mll O H C. CpaoaKTe oTpe3Kn OB H OA, OC u OA , OB u OC. 

19 ToqKa O SIBJJllCTCII cepe'.11uuoii 0Tpe3Ra AB. 
Mo>KaO JJH COBMCCTliTb ll8.JIO)l(CHHCM OTpe3KB: 
a) OA H OB; 6) OA n AB? A B C D E 

20 0 Ha PKCyHJ<e 25 o'l'pe3Kl!I AB, BC, OD n DE 
paoHh!. YKBJl<HTe: a) cepe.ARllhl OTpeaKOB AC, PMC. 25 

12 r .. aaa. I 



AE n CE; 6) OTpe30K, cepe~oi:l KoToporo 
SIBnste'l'CII TOqKa D; e) OTpe31Uf, cepeAllBOH 
KOTOpblX ffil./IHeTCSI TO'l'Ka C. 

21 Jly11 OC .11eJrHT yron AOB na ~a yrna. CpaJ1-
J1HTe yrm.L AOB n AOC. 

22 □ Jlyq l - 6ncceKTJ)Hca yrna hk. Momao na 
nanomelllte.M conMeCTHTb yrnhl: a) hl n lk; 
6) hi B hk? 

23 □ Ha p n cyaKe 26 yrJ11,1, 06o3ua•1e1rnwe a.1:1$
pa.MH, pa.sa1>1. "YKaH<aTe: a) 6BcceKTpncy Kam
.11oro ua yrnoe AOC, BOF, AOE; 6) nee yrJ!hl, 

6ucceKTPHCOH KOT-OpbtX stBJISICTC.11 JIY,l oc. P11c . 26 

, EJ li aMepeHHe oTpeaKoB 

7 ,ll;JllUla OTpeaKa 

Ha npaK'rHKe 'laCTO npHXOJ.IHTCSI B3MCpS!Tb 

OTpe3K H, T. e. 88XOAHTb nx WlJ{lll>I. 1'13Mepe.Bll e 0T

pe31<0B OCROBaHO lfa c paea e!JlUI ITTt C HCKOTOJ)l,JM 

OTpeaKOM, npllRJM'hll\11 38 eJtK]llllQ' H3Mepl!IDUI ( ero 

1183blBaJOT TBJQKC MllCBITB 68WM 0Tpe3KO M ). EcJtn, 
uaapHMep, 38 8}.IWllilil,Y H3Mepe a:a.11 npWJllT C9.ltl'H
MeTp, TO 11,J!H onpe.11eneBHJ1 ,ll)IH 'BJ,J OTpe3K8 Y3lllilO'I', 

CKOJibKO PB3 B aTOl\t OTpe3l<e }'KJIIIJlbrBaeTCSI CS:UTH

MeTp. Ha pncym<e 27 B O'l1)83Ke AB CBRTKM8TP YKJ(a
J.lb1B8CTCSI poeuo ,qua pasa. :3-ro 03B8'18eT, 'lTO J.IJIIJ.Ba 

0Tpe3 Ka AB p811118 2 CM. 06bNUO l'OBOpllT Kp8TRO: 

•Orpe30 K AB paBeB 2 CM• - H IT0lllYT: .AB=2 CM. 
MomeT oRaaaTbCa TaK, 'ITO oTpeaoK, upn

llstTblR 38 CJ.IRHHJJ;Y K3Mepe HHR, ae YKJI8}.IL:LBaeTCJI 

l\enoe 'IJJCJIO paa 8 H3MepHe.MOM OTpe3Ke - nony
'188TCR OCT8TOK. TOl'AB e)ll(lllJtzy ll3MepeBl!B AeJISIT 

88 paee;ble qacTH , OOLl'lil0 B8 10 PBBlll>IX '18CT8.H, B 
onpe,11emnoT , CKOJlbKO pa3 O,!IHB T8KBB '1'8C'l'b YKJ18• 

m.111aeTcsr. n OCT&TRe. Haup!Ufep, ea pecynxe 27 a 

OTPe3Ke A C CBRTHM8TP YKJlAAblBaeTCsr 3 pa3a, I! 8 

0CT8TKe P0BHO 4 paaa YKJlAAblB8eTCH OJ.1B8 .11ecJ1T8JI 

'18CTb CaUTlfMeTpa (MllJIJUlMeTp), D03TO My AJI1!llll OT

P83K8 AC P8llB.a 3,4 CM. 

13 

A 

B 

AB = 2c.'<, AC = 3.4 e,c . 
AD • 3.8CM 

PHC.27 
fllJ"a.u,,u,,,, 
,ea .M,~mpu. 'lt-c >( u.t r 

r.fJl!8t UU.JI 



803MO:IKHO, 0,IIHRKO, '!TO R B3,il'l'8.J'l 'lBCTb e,IIH· 

IUU~bl 11:JMepeBiili (B ,ll;8HBOM CJl)"l&e M II JlJIHMeTp) He 

yt< JT&,ltbmae-rcn s OCT&TKe 1.1eJ1oe 'UICJJO pa3, n no.rry

qae-rc11 HOBbm OCT8TOK. Tat< 6y,11eT, aanplO,lep, C 0'1'• 

pe3KOM AD 118 pecy11Ke 27, B KOTOpoM CBRTrtMeTp 

YKJ18AblB8eTC11 TPH pa3a C OCT8TKOM, 8 B OCT8TKe 

Ml1111llTMeTp )TKJl&.qblaaeTCSI BOCeMb pa;J BHOBb C 

OCT8TKOM. 8 TBKOM CJl)f'i8e l'OBOPIIT, 'ITO .1111mta OT· 

pe3KB AD upB6JllUKeaeo paaBa 3,8 CM. 

A,n11 6o;ree TO'IHOro li3MepeHKli 3TOro 0Tpe3• 

KB YK838HHYJO '18CTb eJ(H.Kruu,t H3M6peHlist (MRrum 

MeTp) MO)l(HO p83,lleJlltTb BB 10 paBHblX tt_8CTeB H 

llPOJ:IOJI.JKB'Tl> npo1.1ecc li3MepeHHll. M biCJleHHO BTOT 

npoo;ecc MO>KHO apOJ:10}I)l(8Tb B /:IMbme, H3MepliSI 

.n:mnry 01'pea.Ka co ace 6om,men TO'IHOCTblO. Ha 
npaKTl!Ke, 0/:IHBKO, OOJlb3ylOTCll npli6JIH)l(i!H1u,am 

3R8'1eHHl!MH AJJHH 0Tpe3KOB. 

3a e.n:ll'!Uli:tY li3MepeHRll MOlRJIO np HHHM8Tb 

He TOJI.bl(O CllFITIIMeTp, HO H ruo6ofl .n;pyroa OTpe30K. 

Bw.6pa e 8A,11Hlfl.Q' K3Mepemut , M0lEll0 H3MepHTb 
1JlOOOH 0T pe 30K, T. e. Bbl p8 3HT J, ero AJIHB'Y ue .KOTO· 

PldM IlO JIOlKUTeJJl,HLJM 'IK CJIOM . 8To 'll!CJIO OOKB3LJ:• 

BBeT, C)(OJlbKO paa eAH:BHna Bl!MepeHRl! H ee 'lBCTR 

YKJlB,l(blBBlOTCJI. B lf31'depseMOM OTpear<e. 

EcJ111 ,lt88 01'peaKa PaBRbl, TO e):IHlfRI{a H3Me

pesmr Jt ee <1acrn y1ma,t(b1Ba10reir B amx 0Tpea1<nx 

0/:llUIBKOBOe 'IIJ CJIO pa2, T. e. paBBb te OTpea .KH lQl!e 

JOT PaBlrbl B AnlllDJ. ECJ111 me O,ll;Ira 0Tpe30.K Melfb

we ,11pyroro, TO e~mm~ lf3MepeaH11 (HJIH ee 'IBCT-&) 

YK1l8,llb1B8eTCli B 3TOM OTpe:lKe MBBbmee 'IHCJ!O paa , 

'l eM B ,ii;pyroM, T. e. MellbDJHii 0T pe 30K RMet!.T M em. 

w y10 .anHXy. 
Ha pHcy1rne 28 Hoo6p8lReH OTpeao~ AB. T o<1-

Ka C .n;enH'r ero aa .1111a oTpeaKa: AC H CB. M1,1 
BHAIIM, 'lTO AC= 3 CM, CB= 2, 7 CM, AB = 6, 7 CM. 

A C B 

Pk C. 28 
f r'''l"'r:' l"'J'''l"··r"''l' "''"'1' "'1''~1' I ''l"''J 

14 r .,aan I 



'l'aJ<BM o6pa3oM, AC+ CB= AB. Hc.eo, 'ITO a so 

scex ,qpyrax cnyttasrx, KOrA a Ti>'lKa AeA HT <rrpeaoK 

BB ABB 0Tp e3Ka, AJIKHa BC.ero OTpea.Ka paaaa Cyi,,tM 8 

Jl,JUIB 3THX lI;BYX OTp8 3KOB. 

EcnH AJIHRa 0Tpea1<a CD a k pa3 6om,me A,!IH· 

Hbl OTpeaKa AB, ro nJmryT CD=kAB. 
I(mrn .a orpe3K8 Ha3btB8eTCSl T8l<lKe PAOOTOSI• 

1meiu Me»<,Ay KOIUl8MH 3TOl'O 0Tpe3K8. 

8 'E,z:{1nmu;1,1 R3M8 p8HllSI . 
H aMepHTeJn,H1>1e 1mcTpfMeHT1>1 

I(..rut 0 3M.epeirnll <YrP83KOB H 118XOl'KJX81JHll pac

CTORIIHH 118 OP8KTUK8 HCITOJlb3yroT p83Jil!'IHbl8 8,IH• 

Bl!l(hl ll 3MepeaHll., CT8HA81)TBOii: Mem.izynapO,[(l:IOli 

e)IHHH~en H3ll!Cpeu:aa OTP83KOB Bh16pau M8Tp - OT• 

peaoK, npu6ID1meano paallhIH 
40 00

1
0 000 

tiacrn 

3e~rnoro MCPHAUllH8. 3T8J!Oft MeTpa B DRJJ.8 cneuH· 

MbllOl'O MeT8JIJI.Htj8CKOro 6pycK8 xpruutTCll B Me)f(• 

AY eapOJl,ROM 6t0po Mep H eecoa 80 ct>paBJJ,llH. KoJIH.H 

&TaJJOea XP8B.$1TCSl B ,a.pyrHX CTPaR8X, B TOM 'iHCJte 

H B Pocc11a. OAHU MeTP co,1eplKHT CTO Cll.BTl'fM8Tp0B. 

13 0.llHO.M CIUITHM8Tpe ,118CS!Tb MlUT.lIHMeTpOB. 

Ilplf H3Mepemur ue60JibWHX paCCTORBHJ:i, 88· 

lllHlMep P8CC'l'OllB.llJt 1!18»tAY TO'lKaMH, R306pa)f(eB• 

ltblMH H8 JraCT8 6yl',18T'H, 38 C.llH~Y R3MepeBIJ1l 

1Tp11HHM8J01' CaHTH1118TP HJlll MHJIJIHMeTP , PacCTOll

Jrne M8)KJI.Y 0TA8JtbRhIM iJ npeAMeTBM:M 8 KOM.B8TC H3· 

~1epRJOT a MeTpax, pacCTORime MC)KAY aaceneum.1-

Mu nyaKT8Mll - B KHJIOM8Tpax. Hcnom,ayJOTCJr H 

m,yrue 8,IHHHllhI Il3MepeJJHll, H9.rrpHMep A81UCM8Tp, 

MOPC.Ka/1 MHJIJI (l MlfJill paeHa 1,852 KM). B aCTpo

Hor.m u AJIR H3M8P8H H II oqel:lb 60Jlb1llKX pacCTOll:HH"Ir 

38 8,IIHl:I.IJllY H3MepeHHII JIPHHHM9.to-T CB8TOBOA roJJ;, 
T . e. nyTb, KOTOPb!A CBCT npOXOAffT B T8'iCB H8 O,ll· 

aoro ro.11a. 

M.hr ll9.3D8JIH 8.!(ITT!Hltbl IJ3M8P81:lllli paCCTOII· 

lU1ti:, KOTOphle HCOOJ!l,3YJOTCJI Ha np9.KT HK8 B uame 

8J)CMSl, B CTapvmy 8 pa3HblX CTP8ll8 X CYll{8CTBOBaJIJJ 

15 
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p,.c . 29 

CBOH el(RllH.IJ,l,1 ll3Mepeana. Tax , lilt PycJI UCDOJ!l.30· 

B3JIHC1> BplllHH (0, 7112 M), CS>Kem. (2, 1336 M) lf AP• 
Ha npaKTHKe MR H3Mepe8lfSI PBCCTORBRff 

DOJ11>3YK>'l"CR P83.ITlNBb1Mll HHCTpyMeBTBMH. Ha
OPKMep, B TeXJIIAeCKOM 11ep<Je11KH ynOTpeOJ!ReTCR 

Mll CWTa6 BB8 MHIDIHM8TpoBall JIIOleiiKa . .r(.rr,i lf3M8· 

pe1nur ,IIHBM eTpa Tpy61m UCDOJU,3YIOT III'l'8Ul'e~

KYJll, (puc. 29). C ero DOMOIIµ,JO MO>KlfO H3Mep11Tb 

pBCCTOruuta C TO'lllOO'l'blO ,110 0,1 MM. ,D.nn H3Mepe
ll.HR PBCCTOSIHHH JIB MecTllOCT H noru,3yJOTtu1 PYJleT
KOH, KO'l'OpBH npel(C ,TBB1188T co6o.il Jl8HTY C aaaecea

BblMH RB aeft ,11eneH1U[l\lH (pe.c. 30). 

24 

25 

26 

'}fl 

28 

29 

Ilp aKTH'iCCKJlC aap;an nn 

H 3 Mepb T8 WHP.HHY H ,IIJIBH,Y yqe6JI Ul(B reo- c-----.-. D 
M8TJ)lfB H 1lbl])831lTe RX B CBBTltMeTPBX H B 8 ,-...,--,--,.- -, p 
MHJl11llMeTJ)BX. p 
H o 111epRB TOJrlllJU 'f Y'le6ll01(8 reoMeTpHH 6e3 __ ... Q 
o6.1JOJKKH, BllKJ:(HTe TOJJ~HBY Op;HOl'O JIHCTB. A ,....._. B 
□ HBHJ:()f Te AJ)_HJIJ,l scex Mpe3KOB, H306pa • K ,-..., L ~= ea pncym<e 31, ec.rn1 aa el(Rllllll.Y H 3 • P Hc. 3 1 
111epenm1. DpHWIT OTpeaoK: B) KL; 6) AB. 
0 Ha<JepTHTe OTpe3OK AB H JIY"I "· lloJl:b3)'BCb M8ClUT86ROB JUr· 
ue HKOK, OTJIO)KHTe aa JIY"te h OT ero HB'IMB OTpe3KH, ,AJll'fH l>I KO· 

ropw x pBBHhl 2AB, ! AB B ¾ AB. 
Ha'leJ)TBTe npRMYlO B OTMeTbTe ea aeu 't'O'fKH A H B. C n o
Mo~blO M8CIIIT86BOK JJ;HReHl(H OTMeT bTe Toq~ C H D TBK, 'IT061,1 
TO'i:KB B 61>1J1a cepe,n;11uoir 0Tpea1<a AC, a 't'O'll:1<a D - cepe,1111'Boii 
OTpe:lKB .BC. . ' 
H a,iep-rHTe upRMYJO AB . C llO M O~blO M.8CWTa6ao:ii mmeiil<B OT· 
MeTLTe nB OTOH npRMol% 1'0<£KY C, Ta;E<yJO, -.iro AC = 2 c~. CKOJlbKO 
T8.K HX TO'leK MO >KRO OTMeTHTb Ha rrp JrMO ii AB? 

J 6 r ,.IJtJO I 



3~a'Ul 
30 0 Tott:KB B ,AeJtRT OTpe30K AC ea ASa OTpe3K8. Haijm1-re .A.llllRY 

OTpeaKll. A C, eCJIR AB= 7,8 CM, BC= 25 MM. 

31 Cl To'IKa B ,AeJui'l' OTpe30K AC sa .AS& OTpeo«a. llai11,1JTe .ivnmy 
oTpe3'Ka BC, ec1te: 
a) AB = 3,7cM , AC =7, 2cM; 
6) AB=-4 .MM, AC = 4cM. 

32 To'IKR A, B e C Jte»-aT ea O.ABOB npnMon. Haaec-ruo, 'lTO AB = 
= 12 CM, BC= 13,5 c,M. KaKoil MO>KeT 6bITb AJIRBa o>rpe3R8 AC? 

33 □ To11KH B, D H M nemaT aa O,Ae.oii npa:Moii. Jfasec-ruo , qTo 
BD = 7 c.M, MD = 16 CM. KaKRM MO>KeT 6b!Tb paccTOnHHe BM ? 

34 To'lKa C - cepe,AHBa OTpe3Ka. AB, paauoro 64 CM. Ha nyqe CA 
OTMe'leua TOtt:Ka D T8K1 qTo CD = 15 CM. Hai!AHTe AJIHRbl oTpea
KOB BD H DA. 

35 . l'aCCTOSIBHe MC,l(Jzy Moc1rnoi!: H C. -JleTep6yp1•0M paaeo 650 KM.. 
ropo,A Taepb 88XO,A!iTC.!I MC>K,AY MoeKBOH H C.- IleTep6yproM ll 
170 KM OT Mo CKllbl. HaHABTe paCCTOR.BHe Mem,Ay Toepbl() u 
C.-JleTep6yproM, C'lHTasr, '!TO ace Tpa ropo.lla pacnoJio>t<elll>I aa 
O,lUIOB llp$1MOH. 

36 JlemaT JIB TO'fKH A, B u C e.a 04 110A np.11Moi'I, eoJlll AC = 5 CM, 
AB -=3cM, BC = 4cM? 
Pew ewce 
ECJ111 TO'IKH A, B u C JTemaT ua O,ABoii crpaMoif, TO 6o,m,mldt 1:1a 
OTpeaKoa AB, BC II AC paseu cyM1'4e ,AByx JJJ)yrHX. Il o ycJtOBIUO 
60Jtbmmi 113 1t8B11b0< OTpeaKOB (OTJ>e30K AC) paaeH 5 CM, a cyMMll 
11,ayx .AJ)yrHX (AB + BC) pa.a.ea 7 CM. IIoaTOMY TO'fKB A, B e C se 
Jte>t<aT ua o,At1oi! npaMoi!:. 

37 To"IK& C - cepe,1uura 0Tpea1<a AB, TO'IKa O - cepeMlllla OTpeaRa 
AC. HaiiAJJTe: 
a) AC , CB, AO HOB, ecna AB = 2cM; 
6) AB , AC, AO ROB , ec.,m CB=3,2 M. 

38 □ Ha npirMoii OTMe'le.1u.r T0•11<H O, A a B TaK, 'ITO OA = 12 c1<1, 
OB= 9 CM. HaH,Al:!Te p&CCTOSUIUe M8>KAY cepe,All ff.8MR OTpe3KOB 
OA H OB, CCJlll ' TO'IK8 0: 
a) nel:f<HT ea o-rpeaKe AB; 
6) Be Jl8)KHT 88 0Tpe3Ke AB . 

39 Orpe30l<, ,AJlllB8 KOTOporo paaRa a, paa,AeJteU IIpoH3BOJlbHOR TOI{ • 

KOK Ha ,Alla O'l'pe3Ka. liaHAHTe paCCTOJfRUe Me>KJ,ty cepe,AltHllMlJ 
31'11:X 0Tpe3HOB. 

40 Cl Orpeaox, pa.aRb!A 28 CM, paa4Mea aa TPH aepaalll>tx O'l'])83J<.8. 
PaCCTO.!IBRe Ne>K,Ay cepeAHHllMB' Kpaii::eHX OTpe3KOB 16 CM. Haii 
,Ali'l'e MHBY cpe,Ae:ero o-rpea1<.a. 
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1#1 l1 3MepeHH8 y r JIOB 

9 rp&.AYCHIUI Mepa yrna 

J,faMepeHHe yr110B 8HMOl'ff'IHO H3Mepeamo OT· 
pe3J-OB - OHO OCHOB8BO RB cpaaaeana RX C yr110M, 
apUBIITbTM 38 8,l{ITTUIJ.zy H3lltepeBMSI. 06bJ<lHO 38 eJ:IH• 
,nrr~y uoMepea,rn yrnoo rrpHRHM8.IO'I' r pa,.rzyc - yron, 

paam»ii 
1
~

0 
'l&CTH paasepayToro yr11a. 3Ta e.11=· 

u;a H3MepeHlUI yr11oa 61,1J1a aae,qeea MBoro eeKoB 
ll.838,ll, e11.1e AO HJlmevi 3Pbl. 

ITonO>KHT8JlbBOe q0cno, l(OTOpoe DOK83bTBl\8T, 
CKOJJbKO paa l'pMYC II ero 'IBCTW YKJ18,llhIB810IJ'CII B 
,qaeaoM yrne, eaa1,rnaeTc.11 r pap;ycaoii Mep oir yrna . 
.D;n.11 ll3Mepeamr yrJJOB UCDOJlb3yeTC.R TP811CDO()THP 
(pHC. 32). 

H a pHcyID<e 33, a, uoo6pamea yron AOB, rpa
,qycaa1r Mepa KOTOporo paeaa 150 °. 06hl'lllo roso
p.RT KPBTKO: • Yron AOB paaea 150°• - H nmnY'I': 
LAOB = 160°. Ha pac}'I!Ke 33, 6 yron Ilk paeea 40° 
(Lhk = 40°). Onpe,qeneHHhle qacffl rpa,qyca HOC.RT 

caeu;ua,,tbBbte R8388H;lll: 6~ 'fBCTb I'PMYCB 'H83hlB8· 
.. l 

8TCSI i\11UfyTOU, OO '111.CTb J\1RB-y'l'l,l 883bTB&eTC11 

C8KYHJlOH. MHHYTbl 06oaea'18.IOT 3B8KOM • •• • a ce
KYR).rbl - aaiu<oM • " •. Hanp 1u,1ep, yron B 60 rpftAY· 
COB, 32 MR'llYTbl H 17 ceKYBA 000388't88TCJI T&K: 
60°32'17" . 

Ec.lrn: All& yr11a PMRbl, TO rpa.o.yc ii ero 'Ill· 
CTR y 1(Jlll)l,I,J88IOTCJI D <ITHX yrnax OAJ'IBBJ<OBOe 1JffCJIO 
paa, T. e. p(IBIJtJ e y r ru. t ll ~{eJOT PBBRble rpap;yCHWe 
Mepw. 

ECJ!ll me OAlfH yroJI MeBl>We ,1pyroro, TO 11 
Relit rpftAYC (HJlll ero 'IBCTh) y1<J18,ltblBBeTCII M8Bh• 
wee 4JiCJio paa, <teM B ,qpyroM ·yrne , T. e. 1uellbmHii 
yron H,,te&T M8RLJUYJO r p anyCRYJO Mepy . 

Tai< K8K rpa.ayc COCT!\BJ!SleT I !o 'IBC'l'b pao• 

siipllyTOl'O yrno, TO OB )'KJl8'AhJB88TCll B pa3Biipey• 

Tp;;mcnopmup 

PH0, 32 

~ 1n0 0 

~ 
0 

h 

6) 

PHc . 33 
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TOM yrJie posao 180 pa3 , T. e. paasepuy r.i.1:ii 
yro11 pases 180°. 

Hepa3B0PBY'l'.Llll yron MeB&llle paG
oepuyTOro yrna, no3TOMY uepa aseplJ)'TLJii 
yro.'I MeBl>W 8 180°. 

Ha PRC)'Hl<e 34 R3o6pa>KeHbl Jly<fl! ~ 
C eaqaJIOM 8 TO'<!Ke o. JI}"{ oc A8.IIBT ~ 
)rron AOB ua ABS yr;ra: AOC H COB. Mb! P110. 34 
BRAHM, q,ro L AOC = 40°, LCOB = 120°, 
LAOB = 160°. TaKH.M o6pa3oM, 

LAOC+ LCOB = LAOB . 

flcso, '!TO 11 BO acex APYrRx cnyqamc, KOr)l a 

nyq ,1:1e11.1u yron Ba ~a yrna , rpll)lycBaB Mepa ·ecero 

yr fl\ P8BH8 C}'MMe rpa lcyCHldX Mep OO'KX yrnoa. 
Yron B83hlB88TCH npBMl>IM , ec Jrn OB pasee 

go• (PHC. 35, a), OCTPl>IM , eCJIH OH MeBbUJe go•, T. e. 
~{eB1>we npSIMoro yrna (pnc. 36, 0), -rym..1M, ecmr oe 
6om,we 90°, BO MeBbllle 180°, T. e. OOJlbWC npRMO· 
ro, ao Mea1,we pa3aepayTOro yrna (pu c. 35, e) . 

LL\_ 
llp,,.wa y,o.n 

P11c . 35 a) 

1'yno0, y,o,, 

6) 

IlpSIMblC yrJILJ Mb.I BHAHM B OKpym a10111ee nae 
06cT·auoa1<.e: npaMoii yron 06paa y10T 11HJU1R nepece
'ielrn11 CTCH H IlOT0Jl1(8 B KOMBBTC, A BS KP8H CTOJlS 

np 11.MoyrOJ11>BOH (j>OpMbl H T. A· 

10 H a MepeHHe yrJIOB Ha MeCT HO CTU 

li3Mepelllle yrno a aa MecTBOCTH npoao
AHTC H c IlOMOlJ.lblO cne${8Jll>Bhl}( npa6opoa . Ilpo 
CTe iim'HM H3 B:BX HBJ!ll8 TCH 8CTPOJ111lhur (pHC. 36). 
Oua COCTOHT 0 3 ABYX 'ISCTeij : .tlBCKa, pS3,118Jl8B:B:O

l'O Ba r pSAYCbl, H BPBUlBIOll.leiica BOKpyr u.e.aTpS 

19 
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Al1CK8 JIMReffKR (IIJIHAa.!U>f), Ha KOR1,\8X 8Jlt1A8· 

Abf llaXO,Al'ITCSI ,I.IBa Y3KHX OKomeqxa, KOTOpble RC· 

nOJU,3YJOTCff AJUI ycTaHOBKR ee B ODJ)eAeJJ.iiBROM eanpaa ·

JieH JHI. 

)J.JIJI roro tfTo61>r u ar,iepUTb yron AO B aa 
MeCTROCTH, TJ)8B01Kllt1K c acTpomr6aeii CTBBHT 

TB K, 'l'l'Q6bl OTBec, OOABeu1eBllblif K a.eaTpy J:11lC· 

KB, 1:18XO.Q:IIJJC,t TO'IOtO 111111 TO'fKO B O. 3aTeM YCT8· 

llaBJUl-88.IOT MU)(a.Q:y BAOJib OAROU 11-3 CTOPOB 0A 
IIJ!lf OB R OTl'<te'IB.IOT ACJJeRne, npOTUB KOTOPO· 

l'O H8XO)\HTCff YKB38T8Jlb BJTT!Jta.r{l,l. ,[{Mee ll0130· 

pa'Il:lBa .lOT B.llHABAY. eanpl,l.BJJRl'I ee BAOm, Jlpyrou 
C·TOpo.llbl H3MepseMOl' O yr Jl8, I! OTMe'IBIOT AeJte

RHe, OJ>OTllll KOTOporo OKIUKeTCSI YK838TeJlb M.H· 

ABAbl, '.Pa3BOCT!. o,·c•ti!Ta R ,ABeT rpftAYCHYIO Mepy 

yrna AOB : 
li 3MepeBRl'I yr .!JOB fll)OBO,ll8TC8 8 pa3.JUl<lll:blX 

HCCJI8AOBBBHBX, na ,npRMep 8 acTpOBOMH H np B onpe
.n:enemm. aonome1IH1r ne6eca1,1x TeJJ, ()qem, ea)f(

ao C AOCTaTO'll!OH TO'lllOCTblO HOMepllTb yrm,1 npn 

on.peAeneipm DOJJ0)K81J11JI llCK}"CCTBeJTH'blX CnyT

JiHl(OB aa op6 HTBX. ll,na 3T01i 11.em1 J<OBCTpyapy

lOT c n eII.HaJlbRbl.e n pa6op bl. ,ll aHBble, nonyqe=e 

c It OMO~ b!O 3T IIX npa6opos, 06 p a6aT11l:BBJOTCSI aa 
3JICK 0rpOH.B.O• Bbl'l.lf CJI.H'l'eJlbllhlX M !UIIHBBX (KOM..DblO

TeJ,)8X ). 

ITpaKTH'I CCKUe 3aJJ;alUUI 

4.1 H a"lepT HTe TPH eepa3:eepuy-rblX yrna Ii o.n:nu paaaepa,y,rblii yroJI 
•R o6oaaa"l&Te 11x 1·aK: LAOB, LC DE , L hk H LMNP . C no MOtltMO 
TPI\HCUOl)T ll p8 H3MepbTe yrJlbl fl aanRllJHTe pe3y.ru,TaTbl B3.Mepe• ~ - . 

42 HaqepTHTe nyq OA » c llOMOIIlblO TP8BCUOpTKpa OTnOm l! Te OT 
JIY'la OA yrnbl AOB, AOC H AOD Tat<, <JT06bl L.AOB = 23°, 
LAOC=61 °, LAOD = 138°. 

43 H a'lep>r u Te yron, pa,sa'Mi\• 70°, n c DOMorq&10 Tpaacno J)THpa 11po 
BtJA11Te ero 6ucceK,:pucy. 

44 Ha,rep-rBTe yron AOB u c . nOMOlA&K> TpancDOIJTRP .a npOBe,!IHTe 
ny,, OC Tll.l<, •1To6b1 :nyq OA RDJIJIJJCI!' 611cce1<TPRCOH yrna BOC . 
B cer,Aa JIB 3TO B.blllo=o? 

20 l'm11<a I 



45 □ I'PMYClll,le Mepi,:r ,O:Byx yrJJOB PllB· 
Rb!. PaBBbl Jll! C8MU yrJl.bl? 

46 Ha pacyB1<e 37 nao6pameH1>1 nyq:a c 
06W.HM fl8'1aJJOM 0. 

4-7 

' 

a) Haii.a:wre rpa,ll y CBl>le Mephl yrJJOB 
AOX, BOX, AOB, COB, DOX; 
6) BaaoseTe yrJihl, pasBble 20°; 
s) ea3os11Te pa:nsble yrJ11>1; 
r) ua3oewre see yrm,1 co CTOpo
eoH O A H aail:AK1'e ru< rpa,izyc.Bble 
Mep1>1. 

JJ}"l OE Af!JlllT yron AOB Ba .irea 
yt'JJ.8. Haii:AHTe LAOB, ec.rm: 
a) L AOE =44.0 , ,L.£08 = 77°; 

• 6) L AOE =-12°37', LEOB = 108°25'. 
48 Jlyq oc ABJIKT yt'OJI AOB sa ,ABa 

yrna. HaAAaTe yt-oJI COB, eCJIH 
LAOB = 78°, a yron AOC aa 18° 
Mew,me yrna BOC. 

49 JlY'J OC AemIT yron AOB n:a ;l(Ba 
yrJJa. HaHAHTe yro;n AOC, ecJr.H 
LAOB = l 65°, a yron A OC aa 15° 
6om.me yrna COB. 

50 U "Yron AOB S£enae-rcir \f8CTblO yrna 
AOC. lfo eecT110. '!TO LAOC = 108°, 
LAOB = 3LBOC. HanAUTe yron 
AOB. 

51 □ Ha PHCynKe 88 yron AOD - DPS!· 
MOH, LAOB = L BOC = LCOD. H.all· 
,l(HTe yron, o6paaos1U11U>1B 611cceK
TpacaMH yrnos AOB ii COD. 

52 Ra pKCYHKB 39 ]lY'f OV ffBJIB· 
CTCff 6J1.CCCKTPHCOB yrna ZOY, 
a JIY'i OU - 6HCCCKTPHCOH yrna 
XOY. H ai!:A H.Te yron XOZ, ecm t 
LUOV = BO". 

58 Jlyq l BBJllleTCII 6 HcceKT!)HCOii 
sepaaeep1t)'TOro yrna hk. MomC'l' Jl'H 
yron hl 6b1Tb npllM.bl¥ HJIH TylD,lM? 

P11c.38 

P11c.39 

21 
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1#1 II epne RAlilKYJISipHhie IIpHMbie 

11 CMem1u.:re H BepTK1can1>m1e yrm,1 
.r(ua yrna, y l<OTOpbrX O/lHll CTOPOHa O6.u:tan, 

a ,llBe 1:1pyrue IJB));.IUOTCII npOJlOmKeHHIIMJI o,rma ,4py 
roff, HllllhIBlllOTCII CMelRHhlMJl . 

Ha p.Hcya1<e 4.0 yrm,1 AOB H BOC cMema1,1e. 
Ta1< Ka1< JJY'fll OA 11 OC 06paay10T paoeepHYTbll\' 
y ron, TO 

LAOB +L BOC =L AOC = 180 °. 

TaKHM o6pa30M. cyMMa CMe*ILLIX yr JIOB pa a
ua 180° . 

.r(ua yrna Hll3b1Ba10rca aepnrnam.llblMH , eCJIH 
CTOPOU:bt O,!\BOro yrna IIBJlmoTCII npo.ztOJI>Ke!rHIIMH 

CTOl)OH AJ>Yl'Ol'O. 

Ha pucy1rne 41 yrnbl 1 11 3, a TaKme yrJib1 
2 H 4 - B8pTH1<8JI.blfble. 

}'!'OJI 2 8BJllleTClt CMeJRH.blM Kai< C y:l'JlOM 1, 

A 

PK~. 40 

T8K H c yrJIOM 3. no CBOilCTBY CMe.mHblX yrnoa P14C. 41 
Ll + L2 = 180° u L3 + L 2 = 180 °. 0Tc10,11a nonyqaeM: 
Ll = 180° - L2, L3 = 180 ° - L2 . 'l'alrnM o6paaoM, 
l'J)aJ.IYCill>ie Mep1,1 yrJIOB l a 3 paBRhl. <>rc10n.a c.rre
.llYBT, <rTO II ca~rn yrn1,1 patlHhl. 

H TaK, BepnmaJibllblB yr ru.t paBllbl. 

12 Il epn ef1Antcy.nnpru,1e npnM1>1e 

PaccMOTPl:IM ABB nepecexa10mnec11 np11-
MhIB (pm:. 42) . Oau 06pa3y10r qe,-1,1pe uepa3aepay
TbJX yrna. EcJIII O,!IHB H3 l;lltX IlPltMOH (yron 1), TO 

OCTIIJI.bHbl.e yr,11,r T8KJf<e npnMblB (o6'l>RCHRTe no
'leMy). 

.r(ae nepece'!<a101I1"Hecn npnM.ble aaah!BBIOTCSl 

ne pn ell!OIRyJJ IIJ)UblMH (Hml B311HMHO nepneHrorKY

JJJlpHI,IMI!), ecJl}f Olll'l 06paay10T '! eTblpe npnMhlX 
yrna . 

IlepneB J.{Hl<YJIHPHOCTb D.PRMl,I)( AC 11 BD o6o-
3Hll'l88TCII T8 .K: AC .LBD ( 'l HT88TCII: ,JlpRMllll AC 
nepnenA~IR);;rnpaa K apHMoti BD• ). 

A 1 

PMC. 42 
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◊TMe'l,'m.i, 'l'l'O /{Be nps1111L1e, nepneB;1J;H1;y .1111p-

11N e K TP8Th 8R, He nep ece1<at0 TC8 (pHC. 43, a). 
B caMOM ,11,e.11e, pacCMOTpHM nplUIU,te AA, H 

BB,, nepoeHJ.1HKYJTJtP81,18 K opSU11.oli PQ (p»c. 43, 6) . 
M .b10JJ8BBO neperael'd PHCYROI< no DPSIMOli PQ TS.I<, 

qT06hl sepx1u111 'I8CTh PHCyKKa B8JIOJ1Ufll8Cb ll8 

1n1me:io10 . Tax K81< oplrMD!e YI'Jl.bl 1 H 2 pa ,BBl>I, TO 

JJ)"'l PA BaJJO)IUITCSI Ba Jt)"'l PA,. ARaJJOr0'UIO, .!IY'J 
QB !JMO>KHTCSI ea Jl)l'l QB, . 

Il 08'1'0MY, eCJJH npe,IUlOJJO>KHTh, 'iTO np11Mbl8 

AA1 H BB, nepece1<8.IOTC8 B TO'!Ke Af, TO 3T8 TO•n~a 

H8JJO)l(HTCSI Ba BeKO'l'OPYJO TO'il<Y M , , T8IOl(8 .118)1(8• 

uzyio ua 3THX rtpSIMblX (puc . 48, s), H ·Mb! nony•nrM, 

•1TO qepe3 TO'IKff M ll 1'!, apOXOJll!T µe Dj)SlMble: 

/I.A, 1l BB, . Ho 8'l'O ueso3MOmao. 

CJ'le,11,osaTeJI:hBO, Bame X!P8JIII0,"10lK8Btle B8ll8P· 
uo H, oaa-rnT, npaMble AA, u BB, ue nepeceK810Tca . 

)J,nH rrposll.!leHHR nepne.e,inu<yJ11!1)m.rx np$1 • 
Mbl X HCUOJTb3YIOT 'lepTelf<IU ,IH yrOllbRHK H JJHH8HKY 

(pHC. 44) . 

13 II ocT p OeHll e np RM1,1x yr JJolJ 

H8 MeCT BOCTR 

JJ;na rroCTpoeH:HSI npHMblX Yt'.!!08 HS M8C'l'f(O · 

CTH npRMeRHIOT cnetnr8JlbBble npa6opbl, npoCT80· 

UIHM H3 l<OTOpblX SIBJISteTCSI 3!<8p. 

8Kep npe,11,cTaaruu!T co6oli ,11,sa 6pycKa, pacno• 

JIO>KeHBblX TT0,11, npllMl,IM yrJJOM H yt<p8DJI0BHblX Ha 

TpeaoJKB:HKe (pac. 45). Ha KOIIU.ax t5pyCK08 B6H.Tbl 

1'1103,11,ll Tat<, '!TO rrpl!Mble, npOXOAllII(H8 · qepea HBX, 

B38FIMBO nepneHAHKYJU!pHhl. 

' fr o6bl DOCTPOHTb Ha i)!eC1'BOCTH DPSIMOH yron 

C 38lt8RHOH CToponott OA, yCTaBaBJTHB8IOT TpeHOl:K· 

fl.HK C aKepoM TS.K, 'IT06hl OTBec B8 XO,ll,HJJC1i TO'IRO 

HftJI TO~KOH 0, a nanp8.BJlellKe OJIHOro t5pycKa CO· 

enMo c HanpaBJieHHeM JTY'la DA. Cos14e111ee:ae 

<lTJilX aanpaBJieJtuil: MO>f<HO OCYJll8CTBHTb C fiOMO• 

Il\blO B8.XH, llOCTllBJI8HHO ii HB JJy'le. 
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3nTeM nposeum:salOT n})SI.MYlO JIIUUUO 
no aanplll)nenmo AJ)Yf'Ol'O 6pyc1<a (npl11'18l1 
OB e.a pucyro<e 45). IIo .nyqaeTCSI npstMo{J 
yr on AOB . 

~---, 

B reoJJ:e3fUI ,11.1111 n ocTpOe.lfflst npll.Ml,IX 
yrJIOB HCITOJlb3YlOT 6onee conepmeBB1>18 
np06opbl, R8U])H.Mep TeOJlOJrHT. --~-a M l ~. ,.,, 

Ilp aKTlt'l ec1cne 3aAaHHn 

54 Ha'! eJ)TaTe OC'l:Pbffl" yron AOB e aa 
npo,116Jlmemur nyqa OB OT1\18TbTe 
TO'fKY D. Cpa11.1n1Te yrJl'bl AOB H 
AOD. 

PMc. 45 

...... ,,. .. 
"'., ., I 

·o 

55 HaqepTHTe TPH yrna: OCTpblil, npS!MOii H TYllOH • .D;n11 K8)K,IIOI'O H3 
lllfX aaqepTHTe CM8>K-liblH yron. 

56 H a~epT11,re aepa3sepiryr1,1n yro.n hk. IlOCTpotl·re yron h1k 1 TaK, 
'1To6LI yrJl.bl hk e h,k, 6btil.H eepTHKaJI.bRhIM.n. 

57 H,aqepuITe 11epa3sepsyThl11 yron MON "' OTJ'48ThTe TOql<y P B:HyT
PIJ yrna l'I TOt[}(Y Q - BBC ero . C llOMO[UblO '18PTe)Kff0('0 yrOJlbJm• 
Ka H mmeihrn 11epe3 TO'!.K;\f PR Q nponemiTe np8:M,b!e, nepnel!J{H· 
KYJ1J1p.8lJe K npm.u,iM OM u ON. 

3aµa'Di 
58 □ Haii,neTe yron, c.Memubl.:ii c yr.noM ABC, ecnn : 

a) L ABC = 111°; 6) ~C = 90°; s) L ABC = 15°. 
59 □ OJJ:11u Ha cMel!<sblx: yrnoe npar.,ou . Ka1<1JM (ocTpblM, npm,n,tM, 

Tyll.blM) RDJUleTCJI ,11p yroi:i yron? 
60 Q Bepao Jiff Y'1'88P>K,!10llKe: ec;w CMe>KBl>le yrlil>I pa .Bll.bl, 1'0 ORR 

npaM1,1e? 
61 H aH)tKTe CMemm,1e yrnu lik H kl, eCJIH: 

a) L hk M8HbWe Lkl ea 40°; 
6) L hk 6oJU>me L kl na 120 °; 
8) Lhk 6onbme L kl aa 4 7°18'; 
r) Lhk = 8Lkl; 
A) L hk: Lkl = 5: 4. 

62 Ha pecya1<e 46 yrnbl BOD » COD pasa.bJ . D 
Haii,!lllTe yro.11 AOD, ecnn LCOB = 148°. 

63 JJ:am,1 ,1(88 paBHblX yrna . PB.Bahl JUI CMC>KHb!e 
C fl.lJ MH yrnbl? 

64 □ Haii,11HTe aao6pam eaHh!e na pacyexe 41 
yrm,1: A B 
a) 1, 8, 4, ec.,ra , L2 = 117 °; 
6) 1, 2, 4 , eCJUI L 3 = -13°27 ' . PMc. 46 
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65 □ HaiiAUTe eepa3nepayrwe yrm.t, o6pa30B811-
Khle npa nepeceqelllUI p,uyx op1tMblX, ec,u1: 
a) CYMM8 ,nsyx H3 WfX P8BH8 114 ° ; 
6) cyMMa TJ)ex yrnon p8.l3Ha 220°. 

66 □ Ha pm :yBJ<e 41 BllHllB"re yr.llbl 1, 2, 3, 4, 
eCJlll: 
a) L2 + L4 = 220°; 
6) 3(L l +L.S):L2+ L4; 
a) L2-L1 = 30°. 

67 □ Ha pncyaKe 4 7 Jt3o6pa»<eBhl TPH npJtMhle, 
nepeceK8IOJ:IIR8CJt B ToqKe 0. Hau-;n1Te cyMMY 
yr non: Ll + L2 + L3. 

68 H a PHCyBKe 48 LAOB = 50°, LFOE = 70°. 

3 

Pi..c . 47 

A B 

R ai\,a;B.Te yrnbl AOC, BOD, COE H COD. E 

69 □ Il pm,u\a a aepeceKlle'r CTOpoHbl yrna A a Pi..c. 48 • TO'lKBX p u Q. MoryT JIH o6e apstMbte AP H 
' AQ 6btTb nepneBJJ,HKYJUlpHLIMH K IIPHMO.H a'l 

C 

D 

70 □ qepea -ro<rKy A, ae ne»<a114y10 11a npHMOR a, npoael(eebl TPH 
nplU!Oile, nepeceK.a100:.ue apJJMYJO a. ,ll;oKaJKHTe, 'ITO no Kpaenei!: 
Mepe ,1113e H3 BJtX ee crepneH;urnymrpllhl K opit:Moli a. 

Bonp ocLt JXJUI noBTopeHHSI ,c rnas e I 
1 CKOJlbKO npRMbIX MOlKHO npoBeCTH '18pe3 p,ae TO'lKH? 

2 CKOJfbKO o6~liX T0'10K l,IOtyr H'M0Tb ABe trpHMb!e? 

3 06'hSICRHTe, ' ITO T8K08 o•rpe30K. 

4 06'hSIC8UTe, 'ITO T8K00 Jty<l. KaK o603ll8'18IOTCSI ny•rn? 

6 Klll<aJt 1~arypa ua3bal8eTC.R yrno!\1? O&b.acinrre, '"'° TBKoe aep-
mlllla u c-ropotlbl yrna. 

6 Ea1<0.ii yron ua3b!BaeTCn pa :raepnyr1,1M? 

7 K lll<Me <j>Hrypbl H83hlBBIOTCSI paBHblMB? 
8 O6'wt:CJ{HTe, K8J( cpaaHTtTb ABB 0Tpe3K8. 

9 KaxaJI TO<rK8 H83bl888TCll cepcp, HBOB 0Tpe3K8? 

10 06'ollcHRTe, K8K cpall!WTb ABB yrna . 
11 Klll<ol!. ;ryq H83blB8eTCSI 6l(CC8KTPHCO H yrna? 

12 To'll<a C ,AeJlllT OTpe30K AB ea ABB oTpe3Ka. Kale BIWTlf AJlll'BY 
OTpe3Ka AB, ecnu H3Bec'l'Hbt JVJl'lllbl OTpe3KOB AC n CB? 

18 Kat<H:Mn JfilCTpyMeBTllMB UOJ1b3YIOTCSI AJIJI l-13Mepemrn p aCCTOR· 
lf KB ? 

14 -C.CTO Tlll<Oe rpap,ycnSJt Mepa yrna? 
15 J{yq OC AemtT yron A OB na ABB y .rJia. KaK !IBHTH -rpap,ycuy10 

Mepy yrna AOB, ecJIH B3BeCTHhl l' PaAYCBble Mepbl yrJIOB AOC H 
COB? 
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16 KaKoii' yr<)Jl H83bUlae'l'CJt OCTpb!M? np/lM,b!M? TYIThlM? 

17 KllKUe yrJlbl R83blB!llOTC/I CMe)l(HblJ,IH? qeMy p8BH8 CYMM8 CMem
BblX yrnos? 

18 KBJ<lfe yrJJbl Ha3b188JOTC/I , aepTHJ«Uil,HblMH? KaK0'M CBORCTBOM 
061111Aa10T .sepTHKam,Hble yrn1>1? 

19 l:CaKHe npm.n,1e B83bll3BlO 'l'CB nepneHJ.IHKY.llllpHbll)m? 

20 06'bHC110'T e, OO'leM)' J;tlle np-'lMble, nepneH,llHKYJlllpHble K TpeTbeii, 
ee nepece.KBJOTCH, 

21 KBKHe npl'f6opbJ npeMeHRJOT ,1.11111 DOC'l'poeu:1rn np11MbfX yrnos aa 
MeCTHOCTB? 

)J;onoMnTeJ1T>a.1>1e aaAaqir 
71 0TMeTt.Te t{8Tblpe TO'IKH Tlllt, 'fTOObl IUIKSKHe TPH He J18->K3Jllt HII 

OABOR npBMOR, qepe3 !<B»<JQ'IO oapy T0'10K UJ)0B8Al'!T8 np111,ry10. 
CKOJlbKO OOJlY'!KJlOCb Ilp/!Mb!X? 

72 ,l(am,1 'leTblpe llpHMble, Ka>K,!lble ttBe H3 KOTOpblX nepeceJ<aJOT· 
CR. CKO JJbKO TO'l8K nepece'leHHB IIM8-IOT 3TH np=e, ec,m qepe3 
KB,>KA}'IO TO'lKY nepece'l .eHJUI DPOX0,11,11'1' T0.111,l(O ,llBe DPIIMble? 

73 CKOJlt.lto trepa3»epeyrblx yi;nos 06paaye-rc11. npe nepeceqemrn 
Tµex IJJ)B!\fblX, npoxo.a:11l!Ufx qepe3 o.nsy TO'l"KY? 

74 To'IKII N nemi,T aa QTPe3Ke MP. PaccTQl!Hae MelfCAY TO'IKBMH 
M ti P P8.BHO 24 CM, a pacCTO!IIUle M8l'KAY T0l{K8Mlt N H M B J.188 
paaa 60JlblU e PBCCTORRl'lll Mem;ty TOqK8 Mlf N H P. Ha.a,!IHTe pac
CTO!TRHe: 
a) Mem,ny TO<JKSMJI N u P; 
6) Mem.ny TO'-fKBMH N e M. 

75 Tpu TO\IKU K, L, M nemaT ua o,11eon np11MOR, KL = 6 CM, 
LM ,,, 10CM. RBK1tM1<1.ome-r 6.b!Tb pac<rn>RHBe KM? ,ll11J1 Kam,noro 
a3 eo3M0>KHbl.X CJJyqaee c,11,enaihe qepTem. 

76 0TJ)e30K AB /IJIHHbl " pa3,11eJ18B TOUl<BMH p H Q H8 TPH OTJ)e3K8 
AP, PQ ii QB TBK, q:ro AP= 2PQ = 2QB. HaifA11T e 1taccro1urne 
M8>K,llY: 
a) TO'll<Oir A H c11pep,ttHOH'. 0Tpe3K 8 QB: 
6) cepe,!IKBBMII 0Tpe3K08 AP H QB. 

77 Orpe3oK ,11mnir,1 m pa3,11e11iilt : 
a) na TPJr paulll,J;e 'lBCTH; 
6) HD DIITl, paBH'bIX qaCTj!H. 
Haj{p;HTe paccTOIIBtte Me;«.ny cepeAHHB.MH KpaltHKX <racTefi. 

78 0Tpe3oK e 36 CM pa3J1e11e.H aa 'leTblpe ae pae11we APYi- APYl'Y 
'lSCTH. PaCCTO!IBBe MWRJ(Y cepe)lHBSMH KPBHHlilX 'IBCTefl pas
HO 30 CM, HaAJUITe paCCTORRHe M~,!zy ce p e;u:tR8MH cpe;umx 
<IBCTeM. 
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79* !I To'Jl<u A, B » C nemaT Ra omaoa npaMoi:\, TO•l'.l<H M H N -
cepe.ttHllbl oTpe3ROB AB " AC . .D.oxaJKHTe, 'iTO BC= 2MN. 

80 HasecTHO, 'lTO L AOB=85 °, LBOC = 50°. Ra.il!IHTe yron AOC. 
,ll,JJll RalK.1101'0 H3 S03MOlKHblX CJJY'{80B c.11e.na»Te trep-rem C 00~{0• 
~blO JIHB'efi1rn H TP8BCOOPTHpa. 

81 Yron hk paseH 120°, a yroJJ hm paBea 150°. HeH.ttHTe yron km. 
,ll,JU! K8lK,!(Ol'O J\13 B03MOlKHblX CJJY'l8eB c,u;eJt8HTe 'lepTem. 

82 HaH,!(HTe CM0lKKble YI'JJbl, eCJJH: 
a) 0/UUI H3 HRX R8 45° 6om,me .11pyroro; 
6) HX p83HOCTb p8BH8 35°. 

83 Ha'ff,ll.HT8 yron, o6p83088HHblH 6HCCeR'l'pHC!lMlt ,!lllYX CMe>KHblX 
yrJIOB. 

84 ,lJ;OK8»<HTe, '!TO 6HCOeKTPHCbl sepTli1(8JU,HblX yrnoe nemaT Ha 
0,11.HOH npl!MO'ff. 

85* ~ )J;oKruKHTe, 'lTO eMR 6uoceKTPHCLI yrnos ABC u CBD oepnee 
• JIHKYJfllPRLI, TO TO'l!Of A, 8 Ii D Jl0)1<8T aa O,ltHOH npltMOfi .• 

&I ::I .D.aHLI .r:1se nepeceKe10~Jrnc11 np11M1,1e a H b a TO'lKa A, ae .ne.· 
lKIUil8ll Ha 3THX npHMLIX. qepe3 'f O'lKY A npose,1teHbl npl!Mh10 
m H n. TaK, '!TO m .I. a, n..L b. JJ;oxa»o1Te, '!TO npl!MLI:e m 0. ri ae 
COBOll,ll810T. 



r JiaBa J]i 

Tpeyrom.Hll KH 

B 3TOi1 rnaee Bbl Ha~Hi!Te M3}"18HM0 CBOi1CTB rpeyrollbHMKOB M 
OKPYlKHOCTeil. Tpeyrom,HMK - OAHB 1,13 CBMblX npocn,1x H BMBCTB 

C TBM caMblX 83)1(t◄b1X ¢11ryp B reoMBTJ)MM. To )1(8 caMoe MOJKHO CKB· 
36Tb 06 OKPYJKl!OCTi,t, 0Ka3b18B8TCSI, ~o 3'Ti,t npocTble <j)Hrypbl Talll 
8 ce6e MHOfO wrrepecHoro M HBO)l(i,t,IIBHHOfO, Pa;uiM~HblB HX ceol\
CTBa Bbl 6YA0Te M3}"18Tb 118 npoTSllKBHMM ecero l<YJ)ca reo MBTPMM. 
np .. 3TOM Mbl 6yAB M <j)opMyJ1HPOBaTb "' A0Kll3b1BaTb reopeMbl. YTO 
TQJ(OO reopeMa M 'lTO 3HB'lITT AOKB33Tb TeOpe My, Bbl Y3Haere 8 Ai!H· 
H011 rllaBB , me OOSIBATCA nepBblB reope Mbl O rpeyrOllbHMKax . 

Il ep Bl>lli IIp H3HaK 
aBe H CTBa T eyrOJibHllKOB 

14 Tpeyr om.mn , 

0TIIJBTHM KBKl!e - m16yAb TPII TO'IKH, He nelftB-

ll{Be na OJµJOir upstMOH, II COO.l(lfRlll\l HX OTpe3J<8)1!}1 ~ 
(p11c. 49, a). Ilony<mM reoMBTp11qec1<y10 <J>Hrypy, 

KOTOpaa H83bl88 BTM Tp eyroJJb J111KOM, OT111eqe11- , 

Hble TPH TO'IJ<H BB3blBIUOTCH eepDIHHaMH, a 0Tpe3• 

Kif - CTOpo H BMH TpeyroJJ:bHRRB, Ha PKCYJU(e 49, 6 
11ao6pamen Tpeyrom.mra c uepm:eaaMB A, B, C 11 

cToporuu.m AB, BC II CA. T8.Roii TpeyroJtbJDIR 6y 

AeM o6oaaa•UITb TBK: ~ AB C (qlfTBBTCH: •Tpeyrom, 

HK K ABC~). :3')'0T me TpeyronbBB"K MO)l(HO o6o-
3BB'IH!J'b I!Rli'IB, 3aDHCBB 6yKBbl A , B , C B JU)yrQM 

noPJJAKe: ~CA , ~ C.BA Iii T. 11,. 

Tpu y r n.a - L BA C, LC BA H L ACB - uaahl

BaJOTCH yrna MJI TP BYl'OJlb BllKa ABC. 'iaCTO B.X o6o-
3eaqa!OT OAlJO:R 6YKeoii: L A, LB, LC. 

CyMMB AJilIB Tp e x CTOpoB Tpeyl'OnbHHKB BB • 

3bl888TC8 ero n epHM BTPOM. 

'/'p,)•lOJIOHwt 

a) 

8 

:n,ey,..,,,,_,,, 
c eepwm,OM11 A. 8, C 
u cmopoua...t,u 
AB, JJC uCA 

oJ 

Hao:oMHltM, 'iTO ABB q)W'YJ)bl , B 'IB CTBOCT H 11,BB PMC. 4 9 

TpeyronhHHKll, Bll3l>l'BlUOTCJI PBBJlblMH, eCJIII RX MO»c-

BO COBMecTHTl> HaJIQ)f(em!BM. Ra p.1tcyD..Ke 50 .11oo6pa -

»cetlbl paauble Tpeyr<>JJbKliKH ABC e A 1B 1C1• 

~ 1I3 llTIIX TpeyromHKK ·OB MQ)f(RO ea 
nO>KHTl> ua APYfOH TBK, '!TO Oliil nO JUIOCT.blO COBMe -
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C'l'SITCJI, T . e . ooaap110 COBMCCTllTCa ltX ne p WJtlThl n 

CTOpollhl . 5Icuo , 'lTO ope: 3 'l'OM COBMec>llllTC SI nooap
((0 ll Yl'Jll,) 3TRX Tpeyronblll !K OB. 

TaK RM o6pB30M, ecmr IUIB Tpeyrom. llKKB pae
OJJ , TO ane Me HThl (T. e . cro pom.r u yr Jlbl) 0 11;uor o 

Tp eyrom. HHKB COOTBeTC'l'BC JiH O p ae m.i 3 .118MCHTBM 

A,Pyroro Tpeyro m.rut:Ka . 
Otfd eTl!M, 'ITO B p8 llltl,tx TpeyrGJD,llH'KaX np0 · 

T HB COOTBeTCTBettu.0 p a& Hb VC cropou (T . e. COBMe~a

lOil.{ HXCSI np H DBJIOOKeHIU !) Jle;K8. T p 8 Blfl,J8 yrJD,J, H 

o6 p8 TBO: l1J)OTHJI COO'l'BeTCTBl!JDIO p8lllJ.bl'X yr n oa JIB• 

~T paam,ie CTOpoJDJ.. TaK, BaD:J)H Mep , B p8JlHl,l X 

TpeyroJll, BKKBX ABC H A, B ,C,, R3o6p!UKeDllbfX l{a 

pncyuKe 60, IJJ)OTRB COO'I"BeTCTBeB:Bo p& BHb lX CTO

po n AB H A,B , JteJK BT pasJfhle yrJll,l C H C1• 

PaaeacTso TpeyroJl.blnl KOB AB C " A,B,C, 
0003 HB'f8BTCSI T8.l<: f>ABC=f>A,B,C, . 0K83bl• 

BBBTCll , qro p a a e HCTBO AByx Tpeyro.11:blHU{Oll 

MO>KHO YCTIUIOB HTh, ee Hlll:(JlftA "blBIU! OAHH •rpe

yrom.eH K JIB APyI'OH, a CPBBBHBIU! TOJlhKO BB• 

KOTOp1,1e KX 3JIBM8HTbl. K BK 3TO CAeJJ.8Th, M bl 

o6cy~ a c.n:eJ(ylOII.{KX IIY TIRTBX. 

T a.Kall B03MO>KHOCTI> - YCTB8O811Th pa:eellCTBO 

ABYJC <l>KrYP, ee a:p0 H3BOAll ll8JIOlR0l!llSI OJ(HOH'. Ha 
APYf'YlO, 8 H OMCps!SI I'! cp88HJ,lll8ll JIH.lllh aeKOTOpbl e 

8 JIBM8Jl'l'bl 3TH X <j)aryp, Bil)K H8 AJ!ll fil)BKTHKH, HB· 

n p l!Mep AJISI cpasnenwJ AByx 38M8JlbR.blX Y'{BCTKOB, 

l<OTOpb te, KOBB'UIO, ,BBJth3Jt HBJIO>KHTh APYV ua APYl'tl. 

15 Ilcpn1,rii npu aua K 
paBeH CTBa Tpeyr 0JJ.l,fll f K0B 

B M BTCMllT W< C KM<.UOB YTBCp)KJ(e .lUle, cn p a -

80.I.IJl.1113OCTh KOTOJ)OtO YCT8 H81l.lIHB8BTCll ny-re M pac

CY>KJ.1811:HH, e.a3bl8ae-rcn :reopeM oii , a caMJ:t paccym 
.1uuurn B83bl BBIOTCll AOK338Te .!1.b(.'TBO M TeOpeM.bl . 

(J)BKTB'IBCK R MhI Y)Ke wie./1 .lf ,AeJJO C TeopeMa MU H RX 

AOK83aTen»CT.l laMH. T aK, Y')cBCPll<ACD Be O paa eHCTBe 

BeJ)THKaJTb'Kli!X Yl'JJOB SIBJUle'l'CJl TeopeMO H, a p liC · 

Cy>K.a;emt .SI, KOTOPbl"e Mbl oponem1, 'lTOObl yCTBHOBMTb 

G 
A B 

G 
A, B1 

P11c. S0 
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paeeBCTBO Be!)TKK8JlbliblX Yt'JIOD, ii_ eCTb ,aOKa.'.laTeJlb· 

CTBO 3TOB' TeOpeMbl. B 3TOM naparpa<j>e Mb1 ,IIOKIUK8M 

Olt.HY H3 TeOpeM O pasellCTBe TpeyrOJibHHl<OB. 

Teope111a 

E cm 1 ,1188 CTOp OrJJ,1 If yron M0"'.!I Y IJHMJt 0/DJO r o 

1'peyrOJIJ, HJl l(,8 COOTBeTCTBeJI B O p8BIU>I l(BYM CTopo

B8M H yrny Me)KJ];y Wl M H ,11_p yro r o T p eyro m ,BJ(l( a, 

TO TSKHe TP eyrO.'lli llKKJJ p88Hbl • 

.l(OKa3aTem,cTBO 

PaccMoTpHM Tpeyrom,aaKH ABC a A,B 1C1, 

y KOTOPhtX AB = A 1Bu AC=A 1C1, yrm.i A H A1 
pasllhl (pac. 51) . .l(oKalfteM, '!"TO L'.ABC= L'.A 1B,0 1• 

TM K81( LA=LA., ,to Tpeyro1tbHJtl( ABC 
MO>KBO eanomHTb ea -rpeyrOJJbRHK A 1B,C, TaK, 'ITO 

eepunnu~ A COBMeCTHTC/1 C uepmHHOH A1, 8 CTOPO· 

81,1 AB 11 AC R8JIO>K8TCR COOTllBTCTBCBHO 118 JIY'Ilf 

A,B , R A ,c 1• nocKoJlbKY A.B=A,B,. AC=A 1c,. To 

CTopoea AB COBMBCTHTCII co CTopoeott A ,Bt, a CTO· 

posa AO - co CTOPOROfi A1C,; 8 '18CTBOCTH, CO· 

BM8CT$1TCJI TO'lKH 8 H B,, C H c,. CJie,aooaTeJlbBO, 

COB1118CTRTCJ1 CTOpOHbl BC H B,C 1, liTaJ<, Tpeyronb

BKKII ABC l1 A 1B 1C1 DOJIHOCTblO COBM8CTRTCH, 388· 

'IHT, OBH pas.aw. TeopeMa AOK838 lf8 . 

,llOK838.lil!8JI TeopeMa BbJP8)K88T apJJ 3H8 K (pa

BBIJCTBO y TpeyroJl1,HBHOB ,D;BYX cTOpoR H yrna MC»-· 

JlY HHMJ!), no KOTOPOMY MO>KRO C,1Bn8Tb BhtBOJ( 0 

paeeHCTBe TpeyrOJibB.HKOB. Ou H83hl88e'r'CII oep BJ,JM 

llPH 3H8 1(0M p8B 8UC'l"Ba TpeyroJihHKKOB. 

Il p a KT Jf'I CCKH C aa,a;aHH JJ 

6 
A 8 

PMc. 51 

87 I:ls'lepT HTe TpeyrOJlbRHK H o603H8'1hTe ero sep.llJ HBhl 6yKB8MH M, 
N 1-1 P. a) Ha30BHTe nee yrm.i H c1:0poeb! Tpeyro.1r1,Blll<a; 6) c no• 
MOII{blO M8CWTa6eon nHB!lllKH H3Mep1,Te CTOpOHhl H lf!WJ(HTe oe• 
PHMeTP TpeyroJlbmtKa. • 

88 Ha'lepTHTe Tpeyro n&HHl< DEF T81(, IIT06b! yron E 61,1n npl!Mb!M. 
Ha3oBwre: a) cTopoebl, Jlema~ne npOTHB yrnoe D, E, F; 6) yrnb!, 
nem8.ll!H8 npOTHB CTOpoH DE, EF. FD; B) yrJrb!, npH ,1.em~Be I< 

CTOPOH8M DE. EF, FD. 
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89 C noMou:o,10 :rpucnopn1pa II Macm:ra6.roa ,TI1Heihrn sa~Iep:ru • 
:re TP8Yl'OJlbHHK ABC , u Ko:ropoN: a) AB = 4,3 cM, AC = 2 ,3 cM, 
L A = 23 °; 6) BC = 9cM, BA = 6,2CN, LB = l22 °; e) CA=3 cM, 
CB = •iCM, LC=90 °. 

3ap;a'lll 
90 :tl C:ropoaa AB T])8yrom,1Jin<a ABC paeea 17 CM, c:ropoua AC 

Btl.808 6om,me CTOp0Bl,I AB, a c:ropoaa BC Ha 10 CM M8Rbtue CT0· 
poI1bl AC. HaA,nHTe nepHMl!'l'P :rpeyroJtbHSU<a ABC . 

91 D ne ·pHMeTp Tpeyr0JibHRKB paaea 48 CM, a 0)IHB H3 CTopou pae 
ua 18 CM. HIIBJll!Te AJl8 AJ)Yl'H8 CTOp0Hbl, ec.1rn lfX paaROC'l'b pas
ea 4,6 CM. 

92 CJ IlepHMeTp o;.aor o Tpeyrom.aKKa 6om,we aepm.ieTpa ,npyroFo. 
Mory:r JIB 6b!'l'b pa:a.m.tMH 8TH :rpeyro}lj,HKK I!? 

93 ::J Orpe3KH AE H DC nepeceKalOTCll B T0lfK8 B. l!BJUI 1011.1ef1c11 ce
pe,a.1-1noii KalK/1,0l'O 1-13 HUX. a) .I(oKUKll Te, 'IT0 Tpeyro ;;ibHHKH ABC 
n EBD paauw; 6) eaa,naTe yn™ A u C :rpeyro JLhlUIKa ABC , ecnu 
e :rpeyroni,im&e BDE L D= 47 ° , LE= 42~. 

94 :I Ha pncysKe 62 AB = AC, L I : L 2. a) Jl,oKam HTe, '{'l'0 Tpe• 
Yf'O.!IbBHKH ABD H ACD P88Rblj 6) HIWA11T8 BD II AB , 8C.IPI 
AC = 15 CM, DC = 5 CM. 

95 :J Ha p11cyaKe 53 BC = AD, L l = L 2. n) ,llo1<am11Te, qTo :rpe
yroJTbHHKH ABC u CDA paeabl; 6) nail,11,HTe AB If BC, ec.rru 
AD=17 oM, DC=l4cM. 

96 ::J Ha pacyuKe 54 OA = OD, 0B = OC, L 1 = 74 ° , L 2 = 36 °. a) ,llo
KllmHTe, 'ITO Tpeyrom,flHKR AOB u DOC pa.sH:bl; 6) aae,nuTe 
LACD . 

97 ID O:rpeaKH AC a BD TO'IK0ii nepece<reHllll ,ne.rr11:rc11 nono11aM. A"o
Kamwre, 'ITO l::iABC =/::,CDA. 

98 □ B Tpey ro JLbH.Ht<ax AB C a A 1B 1C I AB = A 1B 1, AC = A,C ,, 
LA =L A,. Ha cTopoaax. AB H A ,B, 0T~1e-.iein,I T0'I.Jn1 Pa P, TaK, 
<rTo AP = A,P, . ,llo.Kam11Te, <1To D.BPC =D. B 1P1C1• 

99 ::l Ha CTOpona>r yr11a CAD 0TMe<teHbl TO'IKII B H E /!'al(, "IT0 TO'!· 
Ka 8 .118lKliT H8 0TP83Ke A C, a T0'IKa E - ua 0'J'P83Ke AD, OPH· 
<1eM AC = AD II AB= AE. ,lloK1mruTe, qTo LCBD= L DEC. 

B 

C 

P>tc. 52 
A 

PHC,53 

D A 

PHC.5 4 
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liLt, 1 Me,n;Halll,l, 6n cceKT p11c hl u BhICO TLI 

~~ Tpeyr OJil>HHRa 

16 Il epn eu,ro1RyJ1np it up nMoii A 

PaCCMOTJ)BM npSIMytO a 0 ·ro'lKY A, He 110)1(8• 
II\YJO ea 3TOR np11MOH (P'KC. 55). CoeJJ.KffflM TO'lKY 
A oTpe3KOM c TO'fKoii H npll'Moli a. OTpeaoK AH 
u:a3bfBaeTca n epneBA.HKYJtllJIOM, npoee .11.iiID.lWM x 3 
TO'll£H A K npa:Moii a , ec.n11 np=e AH H a nep
neH;1tHKyn11plll,l. To'lK8 ff ,raa&rBaeTCJI OCHOB8lDleM 
n epn eBJJ.:lfl(ym1pa . 

H 
OmJ)«)CK AH -
Mf>MHCUIQ'AAP 

KnplUWOa 

TeopeMB 
P1,1c . 55 

Ba TO'IKH, He n ellt Bll.\eH KB npllMOK , MOSHO npo 
BecTH n epn eHJ:UfKYJUIJI K :n'OH npllM OB. ff npJO'OM 

TOJlbKO OJJ.HB • 

.IJ:OKB38TeJn.CTBO 
Il ycT 'b A - TO'lRB, ae J1~a~a11 HB npmiaoil' 

BC (pee. 56, a}. ,l'.(oK&lf<eM CH&'l8Jt8 , 'lTO H3 TO'l · 
RH A MOlKHO npoBeCTB nepneBJJ.H,KYJIJIP K np.ll'.
MOK BC. 

Or,'IOX<HM OT JIY'J& BC yroJr MBC, paaro,rii 
yrny ABC , Ka.K no1taouHo ua pHcye ·Ke 56, a. TaK 
Ka.K }'l'Jll,J ABC 0 MBC p&BHhl, TO nepeLlii uo um<. 
MOJKHO HaJIO)l(l! Tb a.a BTOpoli TaK, '!TO CTOPOH.hl BA 
n BC ne paoro yrna COBM0CTBTCSI co CTOpoHaMH BM 
HBC BTOporo YTJIB. Har .1u1.11.uo 3TO HaJIO)l(eH.He MOX<• 
uo npeJJ.CTBBll.Tb ce6e RIIK nepera6aime p ucy1rna no 
npJJMOH BC. Il pH 9'l'OM TO'll<a A 11ano»<RTCS1 na ae 
KOTOPYJO TO'lKY A, JI}"ta BM (pHc. 56, 6). 06ooua
'll{M 6y1<Boil H TO'lKY nepeceqeltHJ1 rrpRMblX AA, H 

BC . OTpeaoK AH a ecTb BCKOMl>IR nepne11J1"H'Kym1:p 
x npaMoe BC. B ell.MOM 11.ene, np1:1 YKB38.HHOM aano
meH.HH (ne .pera6a.HBH PHCY!JKB) 11)" 1 ff A COBMelI\8 · 
eTCJI c Jr}"IOM ff A 1, U03TOMY yr(lJI 1 COBMexqaeTCSI 
e YMOM 2. Cne.11.oaaTeJlbllO, L t = L 2. Ho yrJibl l H 

2 - CMClKHble, 3H8'l HT, 1<8)1(J{blH 1{3 BITTC npsrMoii. 
lfTaK , AH .L BC. 

8 

8 

PKC. 5 6 
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A 

B C 
a 

P11c. 57 P11c.5 8 

.noKruite M -renepb, 'M'O H3 TO~H A MO>l<

ao npOBeCTH ·roJlbKO OAlfll nepneB)UfKYJIIIP K np.lJ

MOii BC. 
Ec.rur OpeAOOJIOlf<HT6, IITO qepea TO'U<Y ~ 

MOlf<lJO nposeC'rn ellle o,1um nepneHJ( HJtYJil!l> AH, K 

np.11M6ii- BC, TO nOJIY'IH M, 11To ABe npaMhle AH H 

AH,, aepneB;l{HKynl!l)Rble i- np11Moil: BC, aepece1<a-

10TCJ1 (p HC. 57). H o B a. 12 6blJJO ,llOI<a3aHO, 'ITO 3TO 

ReBO3MO)l(HO . l>haK, H3 TOll~ H A MOJKHO npoeeCTH 

TOJibKO OAHH nepneHAHKYJJJIP I< npllMOH BC. Teope
Ma AOKa3ae a. 

):(nJt trpone,11emrn aa 11el)'l'elKe aepnee,1:t HKy

;111pa 83 ·rotra H K llJ),l{MOii HCJlOJib3YlOT 'l8J)Tell<.lllJ'.il: 

Yl'OJlbBHK (pe e. 58 ). 

17 Me~nam.t , 6ncceKTpHc1>r 
JI BLICOTLJ Tpeyroru.RH K a 

0Tpe30K, coe,118 Hlf10~ii sepm.1my 'l'peyrom, 

illl Ka C cepe,11HBOH npomllOOOJIO>KIJOK CTopom;r, BB· 

3bl81\e-FC.IJ Me,11118.BOK Tpeyrom,HH Jta (pHC . 59, a). 
Jll06oi!'. Tpeyrom,BHI< HMeeT TPH Me,llHIUfht. Ha 

pacyBI<e 59, 15 O'l'pe3K H AM,, BM 2 , CM 3 - Me.11;aa • 

Bbl Tpeyrom.RRRa ABC. 
0Tpe30K 6 HcCeKT Pl!'.Cbl yrna TpeyroJlbKRl<a, 

coe,ITTrRRIOlltlilf sepm 1ury Tpeyl'OJlbHHKB C TO<tl<Off 

o ·poT K BOOOJIO)f(UOii CTOpoltbl, H83bl:ll8eTCR 6H_CceK
TpJtcoa Tpeyrom.HHKa (pac. 60, a.). 

Jl106oli TpeyroJlbBHK lfMeeT TpK 6 1'1CCel<TPRCbl . 

Ha p11cye1<e 60, 15 OTP83I<H CC,, DD, e EE, - 6 e c 
ceKTpecht TpeyroJJbRHKa CDE. 

AM - .><e<lua!<a 
mpeyzo.;r.w,wca 

A 
a) 

AM, , BMi, CMs -
~UOHIX ml)l!(1ZOIU,HUKO 

ABC 
fi) 

P11c. 59 

B A, C 
M 1- 611cce1,•mpUCQ 
mpeyZM»1ul((I ABC 

a) 

E 

D 
CC1, DD, 1 EE,-
6ucct.,cmpueN 

m~''°"""""" CDE 
6) 

PMc . 60 
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IlepneHAHKYmlp, nponeAeilllhlil' ua nepmeew 

Tpeyrom,H WJ<8 K np.llMOH, COJ(epmam.el!: rrpoTltBOilO · 

JIOlKHYIO CTOPOHY, H83b!B8eTC.II BM COTO ii Tpeyrom,

RHJ<8 (pHO, 61). 
Jbo6ol!: TpeyrOJlbHHR HMee:r TPH 'BblCOTbl, Ha 

plf cyaKax 62, a, 6, e OTpe3KH AHtt BH 2, CH 3 - abl • 

COTbl TpeyrQJl.blilfl(8 ABC. 
Me.11.uaut.1, 6ucoeKTpHCbl H BbTCOThl TpeyroJtb

HHK8 o6J1a,):(aJOT 38Me"faTeJibRblM11 oeo lk TB8Mlf: 

MeAJ{am.1 TpeyroJI&B.1tK8 nepe CeK8JOTCR a o,!Uloit 

TO'IKe (puc. 59, 6); 
6HCCBKTpHCW <rpeyrOJl1,HHK8 nepeceK&lOTCR B OAffOH 

TO'D<e (pu c : 60, 6); 
B.blCOTW TpByrom,BKKa HJDI HX npO,AOIDK BBHR' T&K · 

,KB nepeceK&IOTCR e OAHOit TO'll<8 (p11c. 62, a, tr, 8). 

8-ra y,raepJKABIU!ll M.bl AOK8lKeM :a 8 KJl8CCe. 

18 CBOHCTBa paBao6e ,Zl;peHHoro 
TpeyrOJll>HHKa 

TpeyroJtbHHK H83bfB8eTCII panso6e;:ipeBB1>lM, 
ecmt ,!lll8 ero CTOpOBbl paBBbl. PaBBbTe CTOPOHr.T H8-

3b1B8IO'l'Cll lfoKOBhll'tlB C'l:OpOHBMll , 8 TpeTb ll CTOpO

B8 - OCB0B8BH8M panuo6e.u.peBHOl'O TpeyroJibBHlCB 

(puc. 63 , a). 
TpeyroJib BHK, ace CTOPOBt.l KOTOPQl'Q paBUbl, 

A 

All - • .. como 
mp, , l<M• HUK<1 ABC 

PH C . 6 1 

A 

B 
a) 

H83b1B&E!TCR p&BHOOTOpOB.BHM (pHC. 63, 6). B H, C 

,ll;OK8lKeM ABC TeopeMbl O CBOHCTBBX paauo-

6e,iweRI1oro TpeyroJ1&HH1<a . 

TeopeMa 

B paa11o6e ,11;pe11110M Tpeyrom.BJlKe yr.JILi 11PR 
OCBOB8BHH pBBBbl. 

.r(OK838Tem.cTBO 

PacCMOTPKM plUI B06e,ApeBB.hm Tp eyrom,BlfK 

ABC c oc .uoarutu eM BC u AOKBlKC M, "fTO LB=LC. 

6) 

A 

~ 
B H, C 

6) 

AH1,Blla,Cli ,
O>l<Om., t:.ABC 

PHc . 62 
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llycTb AD - 6HCC8KTJ)Hca Tpeyrom.alJl<a ABC 
(pnc. 64). Tpeyrom,H HKH ADD H ACD pasaw 
no nepBOllfY DPH3HW<Y paaeaCTBa Tpeyrom,HH
KOB (AB= AC no yCJioomo, AD - o6U1a& cropo
aa, Ll = L2 , TaK KaK AD - 6Hcce1<Tpaca). B paa
e1>1x TpeyrOJrblf HKax npOTHB paBBblX CTQpOR nemaT 
paBHbl8 yr.rrhl, U03TOMY LB= LC. Teope,M8 AOK8· 
3888. 

TeopeMa 

Po•~•xx.,(; 
mpey-2:0/U,HUK 

a) 

B ]>8BB06em,eBBOM Tpeyrom ,BHRe 6HCC8KT]>HC8, 
DpOB 8A8 HH8ll K OCBOB8RJllO , llB.111181:CR M8A118B0H H 

BWCOTOK. 

;IJ;oKa3aTem.cno 
06paTJtMCJI caooa K PHCYHKY 64, aa KOTOpoM 

6 ABC - paoao6eJU)8Bllblii TpeyroJibHHK c OCBOBa• 
nHeM BC, AD- e.ro 6nccekTpuca. 

H 3 paae a CTsa Tpeyrom.lIHKOB ABD a ACD 
cne.u;yeT, 'ITO BD=DC a L3 =L 4. PaaeaCTBO 

BD = DC 03Bft'fft8T, 'ITO TO•rna D - cepeAffBB cro
poah! BC, a noaTOMY AD - MeAuaaa Tpeyro111>BHKa 
ABC. Ta .K KW< yrJrhl 3 a 4 - cMe>Kawe a paoah! 
/U)yr .u;pyry, TO OHR np HMble. Cne.11ooaTeJrbHO, OT· 
P830K AD RBJU18TC11 TftK)l(e BblCOTOii T])eyrOJl.bHJU(8 
ABC. TeopeMa AOKBa~. 

Mw YCTBHOBlfJIH, 'ITO 6HCC8KTPHC8, Mep;aBBa 
l:l Bb!COT8 paBB06eAJ)eHBOl'O Tpeyro11bf!l U<8, npooe
Ai!HBble K OCBOB8B1UO, COBI18,lt810T. Il OSTOMy cnpa-
804JIBBhl TaKme yne plKJ!e.eaa: 

l. BwcoTa P8BHo6eApelJBOr0 Tpeyrom.lUIRB , npo 
BCAi!llllaa K OCBOBIUDUO, JIBJUl8TCSI M8,!Ul8 HOH H 6HC· 
C8KTJ)HCOii. 
2. Me AH8H8 p8Bao6e~ooro Tpeyr<>m,IUIRB , npo · 
B0J18BB8JI K OCUOBBHHIO , llB .llff eTCH BW COTOH H 

6KCC8KTpHCOK. 

l'ruHOCtnOpoHHU~ 
mJ>eyZOJlbkU'f 

6) 

PHc . 63 

A 

B D 

PHC. 64 
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Ilp aKTH'lecKne aan ae1u1 
100 HaqepTHTe opliMYIO a H OTMeTbT8 TO'LKH A It B, Jle>K81qlfe DO 

pa3Hble C'l'Opollbl OT np.RMOH a. C DOMOll.\blO 'lepTe>KBOI'O yro,ri.mt -
1(8 npoeejlHTe H3 3THX TO'leK nepne~BKYJrS!phl K rrpm,10it a. 

101 □ Ha'leI)'l'BTe TpeyroJJbH.IIK. C DOMOll{blO M8CmTa6ao:i1 JlIDiCii
RH OTMe'l'bTe cepe,ll)lllbl CTOpoB ll upoee,1n1Te Me,l{lfaK.bl TP8YI'OJU,· 
IU!K8. 

102 HaqepTHTe Tpeyl'O.!TbRHK. C DOMO~IO Tp8SCDOpTKl)8 l! JIR88~B 
opoBeAJ!Te ero 6BCCeKTpHCbL. 

103 lia'lePTHTe TpeyroJIJ,lUtK ABC c Tpel',{st OCTPMMH yrnaMll H Tpe
yrOJIJ,.HRK MN P, y KOTOpol'O yro.n M Tynol:c. C noMOD:\:blO qep
Te)l(BOro yrOJlb.RBJ<8 upone)lffTe BblCOTbl KalK,llOrO TpeyroJYb• 
B.HK8. 

104 Ha<reJ)TH-;re TPH p8B,Bo6e,11pes.m.rx -rpeyroru,ml](a T8K, 'IT06b1 yron, 
JleJKlinlBB np<>TKB OCBOBIIB'KB, 6h1Jl: 

105 

106 

107 

108 

109 

110 

111 

a) OCTpblM; 6) DpBMblM; B) -rym,u,t. 

3~a qu 
0 ToqKH A B C nem aT no o.z1ny cropoey OT npHMoi a. Il epneaJtl'f· 
KYJIS!pbl AB H CD K npm.roii a P&ll.llhl-
8) ,l(oKamHTe, 'l'TO LABD=LC DB ; 
6) saiiAHTe LA BC, ecJYH LADB=44 °. 
CJ MeAeaa a AD Tpeyrom,anKa ABC DpoAOnmeea aa TO'lKY D 11a 
OTpeaoK DE, paBHhlH AD, 11 TO'lKa E coeAB.Beua c TO'lKOH C. 
a) AoKamnTe, 'lTO 6.ABD = 6.ECD; 
6) sail:,11.eTe LACE, ecn11 L ACD= 56°, LABD=40 °. 
C B panuo6e,11peRHoM Tpeyrom,s nK e ocuonau-ee e ABB paaa r,,eru.
me 6oKOB08 C'l'OpoHLI, a nepBMeTP paeeu 50 CM. HBHABTe CTOPO· 
B.b1 'fPeyJ'OJlblHIX8. 
C llepo:MeTP paBao6e,zq>eBRoro Tpeyrom,EIHKa 
ABC c ocnonaRHeM BC pBBeJI 40 C-1'!, a nepH
!'feTP pftllBOCTopoanero 'l'peyroJJ&IDDQl BCD pa 
eeu 45 CM. HaH,IV!Te cropoHhl AB H BC. 
□ B panao6eJ:U)e1rnoM Tpeyroru,HHKe ABC c 
ocuos8liHeM BC npoeeAeua Me.z111aaa AM. 
Ha .iiAl'!Te MeJtB88Y AM, eCJrH nepKM.eTP Tpe
yrOJlbB.HKa ABC paBee 32 CM, a nepeMeTp 
'l'peyrOJlhBJIK8 ABM paBeB 24 CM. 
□ ,ll;OK8JKHT8, 'fTO ec.,;u • Me,llHa.B.8 Tpeyroru. 
BUK8 S{BJlste-rcsr ero BblCOTOli, TO Tpeyro,,-bHKK 
paBeo6eApemn,tli. 

A 

C 

□ lia pec)THKe 65 CD= BD, L l = L2 . ,ll.OK8Jl(J!- P11c. 65 
re, 'lTO TpeyroJlbaRK ABC prumo6e,l{peW1.L1H. 
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U2 Q Ha pHCYl(Ke 66 AlJ = BC. L l = 130°. HaHARTe 
L2. 

113 T o •C.IUI M H P Jle,Ka T DO OABY c:ropoay OT llJ)J'i• 
Mou b. IlepueunnKyn.11pbl MN H PQ, npose)leu 
llble K llp.RMOU b, pa.DHbl. Toqxa 0 - CCI)8.l{HBa 
oTpeaKa NQ. 
a) AoKam uTe, 'lTO LO MP =L OPM; 
6) Hau,A0Te L.NOM, eCJm L MOP = 106°. 

114 l:::J .D;oKSJKll're, 'l'l'O a paJJIU,CC -rpeyrom,mmax MC,IIH· 
am.a, IIpOBe)li!BHble K P3BDJ,fM CTOJ)OllllM, pa:Bllbl. 

115 M e.1111aea AM Tpeyrom,e a Ka ABC pasea oT
peai-y BM. )J.OK8llOl'l'e, 'ITO 0.l(UB H3 yrJJOB Tpe
yrom.BlfKa ABC paseu cyM111e i:1.syx APYl'KX 
yrJJOB. 

116 Q )J,OKa,KHTe, '{TO a pasHOCTOpolllleM Tpe -
• yroJib .BHKe see yrJILI painn,i. 

117 Q Ha pacyumi 67 AlJ=BC , CD = DE. ,D;oxamH
Te, 'ITO LBAC = LCED. 

118 Q Ha OCBOB81Uflf BC P8BHO6eAJ)elIHOl'O Tpey 
l'OJibflHJUI ABC OTMe'leHbl TO'll<JI M · 11 N Tat< , 
'!TO BM = CN. ,l.{OKaJRBTe, qTo: 
a) t;;.BAM = t:.CAN; 
6) TpeyroJlbaHK AMN pas11o6eJtpeaHLl'.ff. 

119 Q B panso6e,lij)eBBOM TpeyroJibu111<e DEK c oc
sosaJJReM DK = 16 CM OTJ)e30K EF - 6ecceRTPH· 
ca, LDEF= 43°. Hau,ABTe KF, LDEK, LEFD . 

PMC. 66 

E 

PMc. 67 

120 Q B passo6e,weaso M Tpeyrom,BID<e AJJC c oceoBail.HeM AC 
upoae1-1eua Me)J;eaua BD. Ha CTOpoHAX AB H CB oTMe-rielD,l co 
OTBeTCTBeHBO TO'lK H E Jt F T&K, 'ITO AE = CF . .D;OKIIJKH'FC, tfTO : 
a) t;;.BDE -= t;;.BDF; 6) t:.ADE = t:.CDF. 

BTopoii H TpeTHH np11 311a&11 
a.BeHCTBa e OJibHHKOB 

19 BTopoii npHaHaK 
paBeK c-rna Tpeyron1,mrnon 
TeopeMa 

EcJtx CTOpoea K AB8 llpRlleJKa~ K eeii yrna OA· 
110 1'0 TJ)eyJ'O JJJ,llKKa Coo:rBOTCTBOIDfO paBID,l CTOpG · 

ue x ABYM up11.11e:g&D1,J1M K uejr yr na M Apyroro -rpe 
yronJ.UHKa , TO TaKJCe TJ)eyroJD,B "KKH pa BJIW. 
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,!J;oKaa&TeJIJ,CTBO 

PacCMOTPHM TJ)eyrOm,:JmKR ABC rs A 1B 101, y 
KOTOPWX AB=A,B,, LA=LAi, LB=LB, (pHC. 68). 
AoK&JKeM, 'ITO L:.ABC = t:.A,B 1C,. 

Ha.11o)l(HM TpeyronbBKK ABC aa Tpeyrom.

llHK A,B,C, TaK, 'ITOtiw BepmllBa A COBMeCT.RJI&Cb 

C aepurn:BOH A,. C'l.'Op0R!\ AB - C paaBOH 8H CTOPO· 

HOH A 1B 1, H aepmmr.hl C H C, oKa3MHCb no o,qxy 
C'l'Op0HY OT npSlMOH A 1B 1• 

TaK KaK LA = LA, e LB=LB 1, ro CTopoaa AC 
Bll.llO>KllTCll Ha JIY'l A ,C., a CTOpoaa BC - Ha Jl)"l 

B 1C1• Il o3TOMY uepmllBa C - o6~asi To•rna CTopoa 

AC H BC - OKBJKeTM nema~eit Kill< aa JIY'l8 A,C,, 
T&K H H8 Jly,18 B 1C1 H, CJl8,ll0B8.'i'eJlbHO, COBM8CTHTCSl 

c o6~eA TO'IKOli l!THX Jly'!ai - aepl.lJHBOH c,. 8'88· 

'!BT, coaMec'MTCa CTopoH.hl AC a A 10 i, BC e B1C1• 

llTaK, Tpeyro n &BKKH ABC e A 1B,C 1 no1100• 
CTblO COBM8CTlf1'CS!, 003TOMY OHH pa .BB.hi. Teop e Ma 

P,OK83&1l&. 

20 TpeTKii npnauaK 

pa B81lCTB8 TpeyrOJJl>Blll{OB 

TeopeMa 

C 

~ 
A B 

B, 

c, 

P1tc. 68 

EcJtll TPR CTOPOKbl OABOl'O TpeyronbJW&a COOT88T• 

CTB8ITTIO p& Bllbl TJ)eM CTOp OB&M AJ>Yr0J'O Tpeyrom,

IOU(8 1 TO T&KHe T))eyr OJO.B'.HKH p&BIILI. 

.l(oKa aaTeJlLCTB o 

PaccMOTPHM Tpeyrom,HHKII'. ABC H A 1B 1Ci, 
Y KOTOpblX AB = A,B 1, BC = B,C., CA = C,A, 
(pHc. 69). ;I.1;01<a»<eM, ttTO t:.ABC = t:.A1B 1C1• fipa· 
JIO>KHM Tpeyrom,HHK ABC K Tpeyrom.lUIKY A,B,C, 
TBK, 'IT06bl aepwu .aa A COBM8CTKJI8 Cb C aepurn:• 

aoit A 1, eepunma B - c aepnrlololi B 1, a BepmH· 

Bbl C H c, OK838JlHCb no PB3Hble CTOpOHT,1 OT npa

MOH A 1B 1 (pRC. 70). 
Bo3MO>KH.hl TPH CJTY'{8JI: Jlyct c,c npoxO,llHT 

auyTpa yrna A,C,B, (pJ:1c. 70, a); ny,1 C1C coarr8,ll,a• 

38 

C 

~ B 
A B, 

c, 

A, 
PHc. 69 
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P.11c. 70 

B,(B) 

a) 

C 

A,(;Q 

B,(BJ 

6) 

eT C OAHOH H3 CTOPOH 3T01'0 yrna (puc. 70, 6); JIY'l 
C,C npoXOAHT see yrna A1C1B1 (puc. 70, o). Pac

CMOTPHM nepsblii: CJlytfait (OCT8.Jlblibl8 CJIY'f8ll pac
CMOTPHTe CIU\IOCTOJIT8Jll>HO) . 

• TaR KaK no YCJIOBHIO TeOpeMbI CTOPOHbl AC H 

A,C,, BC H B,C, pasHht, TO T{)eyrom,HID<H A ,c.c H 

B,C,C - pasao6e.a;pe=e (cM. pnc. 70 , a). no Teo
peMe o csoHcTse yrnos pasao6e.a;peHHoro Tpeyronb
ffl'IKB Ll = L 2, L3=L4, oo3TOMY LA 1CB, = LA,C,B 1• 

HTaK, AC=A,C" BC=B,C 1, L C=LC 1• 

Cne.a;osa<ren.bBO, TpeyrOJll>HlfKH ABC H A 1B 1C1 

paslibl no nepsoMy npHGBaKy paseaCTsa Tpeyrom,

wri<os. Teo peMa ll.OK838JIB. 
H3 TpeTb8l'O npH3HaKB paseHCTBB Tpeyronb 

lU!l<OB cne.a;yeT' 'ITO -rpe yrom,IIHK - :11ti!cTKa ll 4>KrY· 
pa. Ilo11cmn.r, 'ITO ll'l'O oaaa-qaeT. 

Upe,IJ;CTBBl!!d ce6e ,11;88 peHKH, y KOTOpbTX ABa 
KOKO.a c1<pellJielibl reo3.i(eM (pac. 71, a). Tat<M KOB
CTPYKU.HR He RBJIReTCJI lReCTKOA: Cp"SHrM HJIH p83-

B ,(B) 

8) 

ABKl'M CB060ABble KOKO.bl p_eex, MhI MOll<BM MeH/ITb a) 

yr o;r M:8>KAY BHMH. Teoepb B03bMeM e~e OAHY peA
Ky If CKP811HM ee KOlUU» co CB06o;l1Hb1Mll KOHU.BMH 
oepBhlx ABYX peeK (pHC. 71, 6). 

nony-qeHHaa ROHCTPYK~JI - Tpeyrom.BIIK -
6y.a;eT yJt<e >K8CTKOH. B eeii HeJib3JI C,IJ;BHB)'Tb mm 
PIIO,IJ;BKHYTb HHRaKH8 ,IJ;Be OTOpoliliI 1 T. e. H8Jlb3/I. 
lf3M8HHTb HH O;:tHH yron. ,l:leRCTBHTeJibHO, ecnH 6bl 
3TO YABJIOCb, TO Mb! OOJIY'll!'.Jllf 6bl BOBblA Tpeyronb
BlilK, He pasa&m HCXOAHOMY• Ho 31'0 88B03M0Jl<HO, 
TBK HBK BOBblH TpeyroJibHHlC .a;onmea 6b1Tb pasee PM C . 7 1 



BCXOAJ30MY DO TpeTJ,eMY DPH3BaKY paseHCTBa TJ)e

yrQJibBBKOB-

3-ro CBOHCTBO - >Ke<:TKOCTb 'l'peyroJibHl<Ka -

WHpoKO ' _acnom.:Jyeroa ua upaKTHKe- Tax, 'IT06b1. 
aaxpeDHT b CTOJI(i B Bel)TH:KIIJihROM DOJlOJl<eHHH, 

K HCMY C'l'aBJIT DOAUopKy ( p HC- 72, a); TaKOii Jf<e 

npK~n RCllOJib3Ye'N:ll Dl)K YC'l'aBOBl<e KpoamTeii 

aa (pac. 72, 0). 

8 a~atJH 

121 Q OrpeaK H AB H CD nepeceKaJOTCJI B cepeAJJ
ae O 0Tpe31<a AB , LOAD= LOBC. 
a) ,l(oKaJ«nre, 'ITO D.CBO = 6DAO; 
6) II8H,1\B'Nl BC e. co, ecJIII CD = 26 CM, 
AD = 15CM-

a) 

122 □ Ha pacyt{Ke 53 (CM- C- 31) L l = L2 , L S = L 4. 
a) .l{OKlt)f(RTe, qTo D.ABC = D.CDA; 6) 
6) HIIBAKTe AB H BC, e<:JlH AD = 19cM, 
CD 11 PMC, 72 = CM. 

123 g Ha 6acceKTpHce yrna A B311T8 T01Q<a D. a aa C'l'Op0HBX 3T0l'O 
yrJia - 'l'O'fKH ' B H C TaKee, 'fTO L ADB = L ADC_ ,l(OKBJl<HTe, IJTO 

BD=CD. 
124 0 Uo AaHIIbl.M p11cym<a 73 AOK8'1IBre , qro OP =OT , L P .,,L T, 
125 O Ha pacyRKe 74 LDAC=LDBC, AO=BO. ,l(0Kam1:1re, 'ITO 

LC =LD 1:1 AC = BD. 
126 Q Ha. pucy1me 74 LDAB =L CBA, LCAB =LDBA, AC = l 3cM. 

HIIBAKTe BD. 
127 B TpeyroJiblWKBX ABC a A,B,C, AB "' A 1B,, BC =B,C,, 

LB :=LB,. Ha C'l'Opoaax AB u A,B ,, OTMeTLelILI TO'UUI DH D, TaK, 
IJTO LACD "' LA,C,D, . ,l(OKIUl<HTe, 'LTO D.BCD=D.B,C,D,. 

128 ,l(oKSJf<HTe, 'ITO B paJIIIblX 'l'peyroJibHl!'.KaX 6HCCCKTPH .Cbl, npoee 
,110HHble K COOTBeTCTBelIHO p 8BW»M CTOp0B8M, paBBbl. 

PMC, 73 

8 

C 

PMC. 74 
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129 Orpeaxu AC R BD uepeceKIIIOTCa 11 ce:peA)l:Be O o-rpeaKa AC, 
LBCO =-LDAO. ,l.J.oKIIJKwre, 'ITO 6 BOA =6 DOC. 

130 B Tpeyrom,em<ax ABC u A,B,C, OTJ)e3KB CO u c,o. - Me
AH&llbl, BC = B,C,, LB =L B, H LC =L C1 • .D;oxamaTe, qro: 
a) ll. ACO=LlA,(;0 1; 

6) ll.BCO =A B 1C10 1 • 

131 B TpeyroJ1bHHKax DEF u MNP EP = NP, DF = MP B L.F=L P. 
BHCC8KTpRCbl yrJJOB Eu D aepeceKal:Ol'Ca e TO'l .Ke 0, a 6HcceRTPB 
Clil yrJJoe M ll N - 11 ro ·<lKe K. ,D;0Kam11-re, •ITO L1>0E = LMKN. 

13.2 UpS!.MBa, aepneR,IIHKYJISIJ)IIBJl K OHCCeKTpHce yrJ!a A, uepeceKBeT 
CTOpoHl>I yrna B TO'IJ<aX M R N. ,D;o1UURHTe, 'ITO TpeyroJJ.bRRK 
AMN - PBBHo6e,11peBBJ»H. 

133 ,l.J.OK8)1CHTe, 'lTO e<;JTH 6HcCeRTpuca TpeyroJl1,HlfKa flBJIJ'U!TCll ero 
B.b1COT03 , TO Tpeyrom,RHK - pa:BHo6e.®eBir:bIH. 

134 ,u;oKa>KllTe, 'lTO paeao6e.ApeJ1B:&1e Tpeyr0JlblfHKB p8BJQ,I, ecim oc-
- HOB8.HBe ll np1u1e»m~HR K BeMY yl'OJI O,IIBOl'O TpeyroJl.baHRa co 

OTBeTCTBeBll0 paBm.t OCH0BBBBIO B upunem~eMY K aeM:y yrhy 
,11pyroro TpeyroJlbRHKB. 

135 J:l,OKIIJKHTe, qTO ecJm cropoae O.llJIOI'O pasaOCTopoa11ero TpeyroJlb 
BHKa p8.BH8 CTOpoRe ,11pyroro pasBOCTOpoBBero -rpeyrom,~Ka, TO 
Tpeyr0.1IbllHKB P8.BHbl. 

136 □ Ha pHcym<e 52 (cM.c.31) AB=AC, BD=.DC 11LBA0=50°. 
Hai!AaTe LCAD. 

137 Ha pHcym<e 53 (CM. c. 3 1) BC = AD, AB = CD. J);OKall<HTe, qTo 
LB = LD. 

138 Ha pucyuRe 75 AB=CD H BD = AC. ,l.J.oRWKHTe, •1To: 
a) LCAD =L ADB; 6) LBAC= LCDB. 

139 Ha puc)'IJKe 76 AB=CD, AD=BC, BE- 6acceKTpHca yrlJa 
ABC, a DF - 6u cceKTpuca y r na ADC. ,l.J.oKBJKBTe, 'ITO: 
a) LABE = LADF ; 
6) 6 ABE = t::.CDF. 

140 B Tpeyrom,HHKBX ABC a A,B,C, Me.itKBBbl BM a B1M, paeB:bl, 
AB=A,B 1, AC=A,O, . ,l.{oK&lKBTe, 'l'l'O ll. ABC =t::.A,B, .C1• 

A 

P11c , 75 

D C 

P11c . 76 

D A 

B 

4' 'f pr/jt'<JAOII UKU 



141 B Tpeyro111>Hl1l<ax ABC u. A 1B,C, OTpealUI AD a A1D1 - 6ac
ceKTpHchl, AB=A 1B1t BD=B 1D 1 n_ AD=A 1D1• ,l(oKaJKHTe, '!TO 
6 ABC= 6 A 1B 1C1• 

14.2 P asH06eApe1rable TpeyroJisHHRH ADC H BCD H?delOT oomee oc
aosrurne DC. IlpJ1MaJ1 AB nepecet<aeT OTpeaoK CD B T0•IRe 0 . 
,l(oRaJKHTe, 'IT0: a) L ADB =L ACB; 6) DO = OC. 

IJ 8AAa-cin Ha nocTpoea :ne 

21 Q l( p yat BO CTb 

IlpeAJJOll<eID!e. 8 KOTOP0M pa3'1>llCBll8TCll 

CMbICJI T0I'O RJIH HH0I'O BblJ)aJK8BHll HJIH aaasamrn, 

aa3 hlB aeTCR onpeJJ;eJleRHeM. Mhf yme BCTpe'IMHCh C 

onpe.itene1ml1Mll, aanpu.111ep c onpeAeneaHeM yrna, 

CMeJKBh!X }TJI0B, paaso6ep;peHll'0l'O TpeyroJihBlll<a 

H T. A· ,l(IIJl,ll'.M onpe,11eJieaue ~e ol(BoA re0Me'l'l)l'.l.'le

c1<0A (j)Hl'YPhf - 0KPYll<B0CTH. 

Onpe ,11ene11lfe 

OKpy,teJIOCTJ>IO Ha3hllj88TC$1 re0MeTJ)H'leCKM (j)Hrypa, 

COCT0lflI.{811 H3 scex TO'JeK UJI0CKOC'l'H, pacnoJ10>1<eB• 

ll];[X B8 3a.118HB0M paCCTOllHHU OT )tBHBOit T0'!K lil, 

,l(811BaJ! Toti.Ka B83!.l'B88TC.Jl neRTpOM 0KPYll<· 

S0CTH, 8 OTpe30K, COeAJ{HlllOill;ldt neaTp C KaROit•JIH• 

60 T0'I.K0li 0KPYll<ROCTR, - p~ycoM 0Kp)')KH0CTH 

(pee . 77). Ho onpeAeJteHB$1 0KPY)IUIOCT H CJieAYeT, 

'!TO ace paAHYChl HMelOT 0ABY H TY me AJIHBy. 

0rpe30K , coe.l{H'B.mO~ ,1we TO'I.KH 0KPYll<B0· 
CTH, .aaab1118eTCH ee x o p,t oii. XopAa, npoJ.Co,Iv11I.{M 11e

pe3 nesTp 0KPYll<JI0CTB, H83bIB88TCJI ee AHAMeTJ>OM. 
Ha pucylll{e 78 oTpe3KH. AB a EF - xopAhl 

0KPY)KB0CTH, OTpe30K CD - AHaMeTp 0KPYll<HOCTH, 

QqeeBABO, AJi8Me-Tp 0KPy,KB0CTH B JtBa pa3a 00,ltl,· 
me ee PBA ll YCa. Ue ll'l'J> 01<py>1<eOCTH 1IBJIJ1eTcJ1 cepe 
Affl!OA mo6oro AH8MeTpa. 

Jl106ble /tB0 T0'IKH 0Kpy>KBOCTH A8JJJM' ee 
Ba ){ Be '18CTH, Kam,taJI B3 3TRX qacTefl S83b1118· 

CTCH ,!O'I'0il: 0KPYl tUI0CTB, Ha pacy1rne 79 ALB H 
AMB - AYI'B, orpasB'leHHhle T0'I.KBMH A H B . 

O><py,,cH«rn• poi!I-O'tfJ r 
C lj<?H/npa.,c . 0 

P11c. 77 

AB u EF - xt!pOl,l, 
CD -th, -mp 

P11c. 78 

A 

M 

B 
ALBuAMB -

IJJjl.U OKPIJ11&1fOCmu·. 

o, paHt,,rctHHM i!. 
molifKucuA u B 

PMC. 79 

L 
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,llJIH H306paiKeRRSI 0KpylK .B0CTH H8 'leJ)'reme 

ll0Jl1>3YlOTCJI ~KYneM (pHC. 80). q,ro6i.I np0BeCTH 

oKpymsOCTb sa M8CTHOCTH, MO,KH0 B0CUOJ!b30B8Tb

CJI BepeBKOil: (pHC . 81). 
lfaCTb UJIOCKOCTH, 0I'p8BIA8HH811 OKPY>KH0· 

CTb!O, B83brB8eTCH KpyroM (puc. 82). 

22 Ilo cTpoeHH11 J.U£Pf(y.Il8M H mm: eiiKoi'I 

MbI 1/>Ke IJMemct p;eno c reoMeTpH'leemn «.11 

U0CTpoemurMU: npOB0,l{Wlll DpJIMble, 0TKJI8,!(bl· 

aanu OTpeaK H, pasable p;amn,iM, qepnum yrm,t, 

T peyrom,llltKH H APYJ'lfe ctmrypw. IlpH i!T0M M.hl 

110lib3088JlllCb M8CmTafiaotl: mrae:li:KO .tl:, UHPKYJI8 M , 
~ 

Tp8HCll0PTHpoM, '18pTemHl>lM Yl'0JrbHHK0M. 

O1<a;lbll18eTC$1, 'ITO l\lBOl'He IlOCTpoemrn MO)l(HO 

Bblil0JIHHTb C Il0M0~b!O T0JlbK0 IlHPKYJIR H JIHHeH • 

rrn 6e3 111acmTa6= Aenemm:. Ilo8'1'0l\fY a reoMeT

pnu cnen11am,uo Bbl;l{eJIRJOT -re 3BAB'l1i sa nocTpoe 

RHe, KOT0pble peIIJ8!0TCJI c U0M0~blO TOJlbl<0 3THX 

A Byx HHCTPYM8BT0B. 

'ITO M0»tB0 .lleJl8Tb C HX llOl\lO~blO? Rcao, 

4.T0 JDIHeiffia D03B0 Jl JleT npoae CTH DpOil3BOJrbuylO 

npHMyJO, a TQJ(Jtte ll0CTp0KTb nps~. npoX0 AJI· 

111,YIO 'lepea AB8 A8BJl'J>l8 T0'IKU. C D0 .M0~JO U.HP• 

KYJUJ M0,i(B0 npoaeCTJI 0KPYiKB 0CT b np 0 .H3B0JrbHOro 

paJQ[yca , a T8Kltt8 0KPYlt.."JI0CTb C U.8HTPOM B ABB• 

HOH TO'llt8 K P8/lHYCOM, paBJJJ,JM AB BH0MY 0Tp83KY. 

B-o1.nOJllJJUI 3TH BeCJlO,KHbli! onep8J:\R ff , Mb! CM0lKeM 

pemHTb MB0l'O HBTepeCUblX 38A8'1 HS ll0CTp0eHHe : 

nocTpoHTb y!'OJI, p8BHbI» AIUUIOMy; 

qepea ,11aHHy10 T0'IJ<Y npoaecnt npJ1111y10, nep

nea,11H1<yn11puy10 K AaHBOit npsMoli; 

paa,11eJIHTb AaJtllblit 0Tpe30K IIOIIOJIBM 

1r .iwyrue 38.AB'IH. 

Ha'IHeM C npOCTOH 38A8q}I. 

3 &A8'18 

Ha A88B0M .nytie OT ero aaqana 0TJI0)KBTb O'I'· 

peaox, PaBBl,IH J:\8lfR0My . 

43 

llocmpo,HIU! 
O~fJ'YJ«:lk>cmu 

C /UlW()l<jb,<) ljUp-,,M 

PMc. 80 

aocmpotx,n 
oxp)'JICJ<l>Clnu 

C no.o«)l4WO MpiOKU 

PMc. 81 

l(py, 

PMc. 82 

T pe y ti>Ab lfUK,U 



Pemen11e 
Hao6pa3.IIM ct>arypw, A8J3 Hhle e ycnoeHJ! aa 

,11a•rn: JtY'l oc H 0Tpe3OK AB (pHC. 83, a). 8aTeM 

UKPKYJieM DOCTpOHM OKp y»tROC'l'.b P8AHYC8 AB C 
,~eRTpOM O (p HC. 83, 6). 9Ta OKPYlKIIOCTJ, nepeceqe-r 
JtY1l OC a ueKOTOpoii T01l1<e D. OrpeaoK OD - -ac
KoM:blii. 

23 Ilpn l\tepLI aaAaq n a nocTp oeuu e 
IlOCTpOeHHe yrn a , pa 1moro p;aBBOMY 

8 8)Ul'l8 

0rJIO)KHTb OT ,!18RB0i'O JlY'{8 yt'OJl, pallm.di 

,!l8llll .OM)T, 

A 8 

/ 
a) 

6) 

P emeHHe P11c . 83 

,D;amn,ri!: yi •on c oop11I1!eoii A w JtY1l OM nao-
6p8)1(eBI,1 lll1 pucyHI<e 84. Tpe6y eTCll TTOCTJ)()HTb 

yron, pll.BB.bl-H yrn y A, T8R , qTo6bl 0,[lll8 H3 ero CTO· 
pos coenMa c nyqoM OM. 

ITP.(>Be,[leM OKPY)KHOCTb npo83BOJtbl'IOl'O p8,l:(IJ
yca c D.e.HTpoM B sepDJ.Jme A ,1181Illoro yr11a. 9Ta 

C 

OKpy)KlJ'OCT b nepeceKaeT CTOp0Hhl yrna e T0"1KAX. B O M 
n C (pee. 8.5, a). 8aTeM npoee,11eM O.KPY1KBOCTb TOl'O 

me PSAHYCB c ne.nTpoM· B saqa.n.e AftllBOro JIY'IB OM . P11c. 84 
Oaa nepec eKaeT 11yq e TO'l'Ke D (p Hc. 85, 6). Il oCJie 
aTOro DOCTpoHM 0Kpy)l(llOCTb C ll;eBTpo M D, PBJ.{l(t· 

ye KOTopoii pauee BC. OKpym uOCTH c u.eBTp&M.H 
0 .H D nepeceKB10TCa. a ABY1C romcax. OAtry 11'3 3T HX 

TOqeK o6o3saq HM 6YKBOil E. ,D;oKa>KeM, 'l.TO yro11 A B 
MO E - BCKOM:bli\. 

PaecMO:TPHM Tpeyro.lll,m u<.H ABC n ODE. OT- a) 
pe3K H AB B AC S.SJllllOTCll PMHYC8Mll oi<pymBOCTH 
c 1:1ea:TpoM A, a OTJ)e3Klf OD H OE - pa,o.wycam r 
OKPYmBOCTII' c nesTpo M O (CM, pnc. 85, 6) . TBK KBR 

no ll OCTJ)OOIIHIO 3'l'il OKPY>KBOCT B HM eIOT p a&Bl>le p a

AHYCbl , TO AB =OD, AC = OE . !J'BKme no noc Tpoe • 
B1110 BC =DE. 

Cne,11osaTeJt1>eo, t::,._ABC = b.ODE no Tpe M CT<>-
pona M . Il 03TOMY LDOE = LBAC , T. e. nOCTpoe1u u ,d i 6) 

yron M OE pases ,1(8BBOMY yrny A. P11c . 85 
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To >l<e Il0CTl)06B1:le MO)K110 BbID0JIHHTb H BB 

MeCTHOCTH, ecJtH BMeCTO U.llPKYJUI BOC0OJib3088.TbCll 

aepeBKOB. 

Il ~ poeUHe 6HCCeK,pHCW y rna 

3SAB'l8 

Il ocTJ)O HTb 6acceKTPHCY ,AaBHOro yrJJB. 

P emeBHe 
,ll;B11BhlH yro:n BAC a306pamen aa p11cya 

Ke 86. IlpoBe,AeM OKpylKBOCTb np0H380JlbBOrO PB· 

p.HycB c u.eeTpoM 11 aepnmae A . Oaa uepeceqeT CTO

p0Hhl yrna B T0'JKBX B a C. 
8BTeM npoae,AeM ABC OKPY)KBOCTB 0,AKHBKO • 

eoro PBAHYCB BC C U.eBTJ)lllllll B TO'JKBX B a C (RB 

pHCyHKe H3o6paJKeUbl JUUill, 'IBCTH &THX OKpymB0 · 

c-reu) . ORB uepeceJ<y,TCII B ABYX TO•mBx, H3 KOTO· 

pbtx XOTII 61,1 0,ABB Jle>KHT BffYTPII yrna. O603H8'1HM 

ee 6yRBOi: E. ,ll;0KB)KBM, 'f:l'O JJy,J AE IIBJIIIBTCII 6HC · 

OOKTP HCOi: AaRH0ro yrna BAC . 
PacCMO'J'PH:M Tpeyrom.BIIXH ACE a ABE. ORH 

prumbl no TP8M CTOp0B8M. B CBM0M ,AMe, AE - o6-
!AllJI CT0poBa; AC B AB PBBHhl l<aK PB,AliYCbl 0,AllOH 

11 TOH me 0K-pymaoCTa; CE = BE no n0CTpoeBHIO . 

M3 paaeBcTea TPeyroJibliliK0B ACE "' ABE 
cne,AyeT, 'ITO LCAE = LBAE, T. e. nyt1 AE - 6ac
c eKTpe:ca ,AaRHoro yrna BAC. 

3aMe'la BHe 
MOlKRO JIB C noMom;&IO U.HPKYJISI H Jll!Re ·a 

KH p83,A8JIBTb ,A811Bbl.H yron BB ABB PBBHhlX yrJIA? 

Hcao, 'I.TO M0>KBO, - MR &Toro Rymuo npoaecTB 

6H c ceKTpacy aToro yrna. 

,ll;aBRblH yron MO>Kll O p83A8JTHTb TBK.>Ke fta 

'lCTblpe p811HhlX yrna. ,Ivr11 3TOI'O aymao p83ACJIHTb 

ero llODOJTBM, 8 38TeM KaJKAYfO llOJIOBH.By PB:3,Aen»"l'b 

em;e paa nonona M. 

A MO>KBO Jl1il C IlOMOlll,'blO U.Bl>KYJIII B .11HB8H· 

KB p83,AeJIIITb ,118UBbl·u yron aa TPB paDBblX yrna? 

&ra 38,AB'IB, nonyquBmaSI B.83881U18 38.llB 'lll 0 TPB· 
cei<,({JIH yr na , B Te'lClme MROr.HX BeROB npaaneK8Jl8 

A 

P11c. 86 
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BHHM8H .He M8'1'8M8THK0B, Jhmn, B XIX Be.Ke 61,LJJO 

,n:01<a38H0, 'IT0 AJUl np0H3B0m,soro yrna TBK0e no

CTp()eRBe ael!03M0lKB0 . 

IJocTpoeRHe nepn elfAJ{Kym1pswx npll:Mwx 

8~a qa 
,D;aRbl npllMBJl H T0'Il<B sa nei. IloCTp()HTh 

np.aMYl(), npoX0A~YIO qeJ)e3 ,Aatmyto T0'tl<Y H nep

neSA1rnyna:psy10 K ABHl!Oii 0pSIMOH. 

Pew eau e 
,l(aHHaJ! npHMBSI a H ,A8Wl8SI TO'IKB M, npH• 

sa,n:n.em~iµi &roli opHMoli , H3o6pamel[bl aa pacya
K.e 87. 

Ha JTY'f8X npllMOH a, HCX0AJI.II{W( 83 TO'lKB 

M, 0TJI0)Kl!Jld paaawe 0Tpea1u1 MA H MB. 3aTeM 

Il0CTP0HM ABe 0KPY>RHOCTH C ~eRTpall,IH A H B PIIAB· 

yea AB. Ou.H nepeceKBIOTCJI B p;eyx T0'IKax: p H Q. 
llpoeeAeM npl!'Myl6 qepe3 T0'IKY M H op;ay ua 

&THX TO'leK, aanpHMep llPSIMY.10 MP (CM, PHC. 87), 
H A0KB>KeM, '!TO 3TB npirMaSI - HCK0MBJl, T. e. 'ITO 

osa nepneSAHKynirpaa K .a:aasoli npIDlloA a. 
B CBM0M ,n:ene, TBK KBJ< M8AH8R8 PM PBllB0· 

6eApe11soro Tpeyrom ,HHK8 P A8 IIBJlSleTCSI T8K)K8 

BbtC0TOA, TO PM .La. 

Il ~[!;P <?,eHue ce p e~ ~ B.W .(>TP8:tl(!\., 

8AAa '18 
Il ocTpoHTh cepe,O:HBY ABBH0ro OTP83l<8. 

PemeRHe 
II ycTh AB - A8.B11I,W OTpB30K, noc'l'J)O'IJM 

ABe okpyltUIOCTH C ~Bll'l'PBMH A H B pap;Hyca AB 
{puc . 88). OaH nepeceKIUOTCSI a T0'IRax P u Q. Ilpo

BeAeM npS!MYIO PQ. TO'IKB O nepeceqeaua aTOH 

npaMot C O'l')>e3K0M AB H ecTh HCK0MM cepeAHH8 

OTpe3Jta AB . 
B CBM0M p;ene, TpeyroJihHltKH APQ R BPQ paa

llbl no TJ)eM CT0poH8.M, 003T0MY L l = L2 {pHc. 89). 
Cne,110B8TeJJhHO, OTpe30K PO - 6HCC8KT-PHC8 

paaso6eJ:1peaaoro TpeyroJihBHKa APB, a aaa'IHT, H 

llil8A H8B8, T. e. T0\fK8 0 - cepe,a:R1la OTpe3K8 AB. 

PHC.87 

A 

PHC,88 

A 

P11c. 89 
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143 

144 

3~a'I.H 
□ KaKHe H3 0TpeaK0B, H300pameHB.blX 
Ha pacyHKe 90, smJllllOTC/1: a) X0PAMJH 
0KPY»u!0CTH; 6) ABaMeTpa?,tH oxpymH0 · 
CTR; B) PI\AKYCllMH 0Kpy)KHOCTH? 

OTpe3KR AB H CD - ARIIMeTPW 0Kp y m
H0CTlf. ,0:0Kll)Kl!Te, -.iTo: a) X0PAld BD If 

AC pa81JW; 6) xop~ AD H BC paB.HJ,I; 
a) LBAD=LBCD. 

s 

J45 □ 0Tpe30K MK - AHaMe'l'P OKpymlI0 CTH C ueeTpOM 0, a MP H 

p K - paue:we XO PAW a'l'Oli 0KpymHOC TH. HaA,ttHTe LPOM. 

L46 □ OTpe3RH AB R CD - ARaMeTp!,.! 0Kp}')l(IJOCTH c uenTp0M o. 
Hal!:AHTe ne_pHMeTp Tpeyr,0JU,HHKa AOD, eCJlH H3BeCTBO, 'IIT0 
CB = 13cM, AB = l6oM. 

14'1' Ra 0RPYlKH0CTH c -UelITpOM O OTMeqeru.z T0'lKH A H B TaK, --«JT0 
yron AOB- npitlllOH. 0Tpe30R BC- AH&.MeTP 0KpymaOCTH • 
.0:01'8)KHTe, 'IIT0 X0PAJ,J AB B AC paBHbl. 

148 D Ha nplL'lt .oii ,11,8.Hhl ,11,ae T0'IIKH A ll B. Ha opoA0JIJKel!lm JtY'fB 
BA OTnomwre O'l'P830K BC TaK, 'IIT06M BC= 2AB. 

149 □ .D;llBbI DpllM811 a, TO'lll(a B, He Jtell<Olil811 BB Bea, H 0Tpe30K PQ. 
IlocTpOBTe T0'IIKY M aa npru.toil a TBK, 1JT06bl Bi\1=PQ. B eer.no 
;m 38,11,atta uMeeT pemeRHe? 

150 [l .IJ;allbl OKPY)l(BOCTb, T0'll<a A, tre Jl8)1(~811 H8 aea, H OT· 
peaoK PQ. II0CTpoATe TO'fKY l\,f aa OKPY>KH0CTH T8K, qro6w 
AM= PQ. BcerAa ;m 38AA'lla HM·ee-r pemenae? 

151 □ ,0:BHbl 0CTpb!A yron BAC u JT}"II XY. llocTpOATe yro.n YXZ TBK, 
'IIT06bl LYXZ = 2LBAC . 

152 ,O:aa -ryno~ yro11 AOB. IlocTpollTe nyq OX TBK, qT06bl yrJll,l XOA 
H XOB 6bfJtH p!UIIU,rMH T}'Ul,IMH YJ'll8Mll. 

158 □ ,0:aKbl npaM'all a If ro=a M, ee nem8.D.\BH ea ael!:. Ilo cTpOl!:Te 
np11My10, npoxo.zx11m;y10 •1epea TO'U<Y M H nepnen,11,aKynB:paylO K 
np11MOH a. 

a 

p,,,c. 9 1 

P emeHJte 
ITocTpOHM ORpy»uiOCTb C uetrTJ)OM 
B 'AIWB.OH TO'll<8 M, nepeceKaJOID;YlO 
,!1"8HBYlO npirMy!O a 8 ABYX TOqKax, 
KOTopwe o603B:8'{lfM 6yKB8MH A H B 
(puc. 91). 3aTeM DOCTPQBM ;i:ae 0Kpym
ll0CTI! C ueHTP8.'d:a A H B, DpOX0,l;ll· 
Il{}l.e "lepea TO"IKY M . 3TH OKpym.e:OC'l'lf 
nepeceKalOTM :e TO-.iKe M H e~e a OA· 
HOil T0'll<e, KOTOPYIO 0003B:a'IIIM l>YK· 
ao:A N. IlpoaeA8M npKMYIO MN 11 AO· 



KO)KeM, qTO 3Ta OJ)SJMOJ! - l{CKOMall, T. e. 0B8 nepaee)XHKYJ1RPH8 
K npstMoll a. 
B caMOM p;ene, Tt)eyron1>HID<H AMN H BMN paallbl no TpeM 
cTopouaM, ao3TOMY Ll : L 2. Orc1011a cnep;yeT, -.rro 0Tpeao1< MC 
(C - ro=a nepeceqe1JB11 ap1JM1>1x a H MN) HllJil!eTca 6ucceKTPH· 
COH paaeo6eAPCJ)lloro TpeyroJlhlUlKa AMB, 8 388qffT, R BblCOTOi'i. 
TaKHM o6paaoM, MN .1.AB, T. e. MN l a. 

154 □ Aae TpeyronM11UC ABC. IlocTpoiTe: a) 6e:cceKTPHCY AK; 
o) MeJXH8BY BM; B) BblCOTY CH Tpeyl'Q"'1,.HHK8. 

155 □ C DOMO~blO $1PKYJ1R 1:1 JlHBeHKlt nocTpowre yron, p8JIR6Tii: 
a) 45°; 6) 22°30'. 

Bonpocld n,Ju:1 nosTopeHBH: K rJiase II 
1 06'bROHHTe, Ka.K8.JI <lmrypa ea3blllaeTCII TpeyroJi bBKKOM. Haqep 

TWl'e 'l'})eyrOJlbllHK H UOl<OJi<.11'1'8 ero CTOp0Rbl, uepmlUibl u yrJibt. 
qTO T8KOe nepBMeTp Tpeyt'OJlbBID<8? 

-2 .KSKHe TpeyroJlb!lllKII B113b1Bat0TCH P8BBl,lJ\fH? 

3 lJTo TSI<oe reopel',1.8 H JXOK838TeJJl>CTBO TeopeM:.W? 

4 C<t>oPMY.lllfPYihe H JXO.K8)1{}!,']'8 TeOpeMY. BbfP8.JK810ttzy10 nepBblH 
npHOB!U< paseeCTBa TpeyTI>nbBHKOB. 

5 06'bstcaHTe, KSKO.li OTpe30R B-83blBlU!TCSJ nepneBAKKYJJ.HPOM, npo 
ee11eBHl,lM 1:13 11aa·aoft TO'iKH 1< p;aJIHoii npm.toii. 

8 C<j>opMy.lIHpyi:'iTe H )\OKIIJK.HTe TeopeMy o nepneHAJIKY JUtpe, npo
aep;eRBOM 113 AatrROH TOqKa K ABHBOH npHMolt. 

7 Kaxoii OTpe30K R83blB8eTCH Me,l{R8HOH TP8YI'OJll>HlfK8? CxOJibKO 
MeAJlaH HMeeT TpeyroJibBHJ<? 

8 KaKOff OTpeaoK H83blB8eTCH 611cceJ<Tpeco.A Tpeyl'OJlhHKJ<8? CKOJlb • 
KO 60cce1<Tpec Wl5eeT TpeYfOJibHH1<? 

9 KaKOH OTpe30K B83b1Ba8TCR BblCOTOB TpeyroJlbHBI<-8? CKOJibl(O 
DblCOT HMeeT TpeyrGJibmn<? 

10 Kal<oi Tpe y rOJil>lll lK ea3bl88eTCH pa.a1106ep;pelmblM? Kax B83bl · 
D8IOTCJI ero CTOpoai.t? 

11 Kaxoi Tpeyrom ,11HK B&3bl88eTCJl p8BllOC'l'OpoB:Hl'U\4? 

12 ,D;oKSJK.RTe, qTo yrJLW npa ocooaamm paaeo6ep;penaoro -rpeyro.ru, 
BHKa pal!Bbl. 

13 Cq)op Myn:HpyitTe l{ JXOKMKHTe Te0P8MY O 6HCCeK'IJmce P8.BB008JX· 
peuuoro TpeyrOJibHlll<a. ' 

14 C<i><>PMYJIHPYihe H ,llOKaJKJfTe TeOJ)eMY, Bt,1pama10m;yJO BTOpoH 
npaaaax pSBeeCTua TpeyromaaKOB. 

15 Cqiopr.tym rpyii"Te H .AOKam.wre Te.opeuy, .a1>1pamarom;yt0 Tp&reif 
Dl)H3118K paae!JCTBa TpeYf'0./11,BBKOB. 
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16 qTO TaKOe onpe,Ae.ne,uie? AaitTe onpeJJ.eJieID!e oKpyms,ocTH. q-TO 
T8_1COe ueaTp, Pa.AHYC, xop,zxa H AHllMeT p ORPY)l(UOCTn? 

17 O&w!C:IUl'l'e , KaR OTJIO)t(lfTb B8 ABRROM .nyqe OT ero na, 1ana OTJ)e· 
30K, paBRb!lt AIIRHOM)' . 

18 O&w!CHRTC, KBl< OTJIO>l<HTb OT AaHllOl"O Jly<l8 yro.n, PIIBIJblff ,ABS· 
HOMy. 

19 061.acH.HTe, KaK llOCTp01JTb 6 HCCCKTPHCY )J.aRBOl'O yrna. 

20 061>.1tCBl!Te, K8lC llOCTpoBTb IIPRMYIO, o;p0XO,!UllllYIO qepea ,0:llRBYIO 
TOQ:KY, JI- .9.IIzylO ll8 )J.8.JlBOR trplrMOA', H nepneUJJ,RKYJIRPO:YlO K 
&TOH IIp.llMOH. 

21 061>1tCBBTe, KB.K IIOCTpOHTb cepe,inm:y )J.aBBOl'O O'Ilpe3Ka. 

t fi6 

l57 

158 

15!) 

161 

162 

~O ilO JU[HTeJiblil>Ie 3a,D;a'IH 

□ IlepRMe'tp Tpeyrom.a uKa ABC pasen 16 CM. CTopoaa BC 60/lb· 
me CTOp0Bl,I AB aa 2 CM, a cTopoa.a AB Mellbme CTOpolJbl AC u a 
1 CM. HaH ;ItHTe CTOJ)OBhl Tpeyro JfbHliKa. 

□ B pll.811o6e,1J.peBll.OM TpeyroJ11,H11Ke OCB.OBa1nIe 6oJf.bme 60KOBO.ii 
CTOPOifhl a.a 2 CM, llO Mem.me Cr,,IM:bl 6o Jt 0BhlX cTOpoB aa 3 CM. 
H aumne cTopoHJ,1 Tpeyrom,111!.Ka. 

Ocaos&m!e pa1mo6e,11petmoro Tpe y ro m, aaxa pasao 8 CM. MeAH -
8.Ila, 1IpoBCA8B.B8.lt I( 60KOBOii CTOpolfe , paa6HBaeT -rpeyrom,~ 
Ra )J.Ba TpeYY,OJ!J,IW.1(8 TaJ(, ·qTo oepRMeTp O,ABOl'O TpeYJ'OJ[bHIU<B 
aa 2 CM OOJIJ,IDe nepH:MeTpa .a.pyroro . Haii,z\uTe 6oKoayio CTopouy 
)J.aBBOl'O Tpeyl'OJl6IDfK8, 

)J;OR8>KHTe, '{TO )J.B8 pasHo6e.JJ.PCBHblX TpeyrOJiblntl(B PaBlll,J, ec.nn 
60KOB8JI CTOpoHa H yroJI , DJ)OTIJBOJlClf<Bltlmi OCHOBB.BHlO, O,llffOl'O 
Tpeyl'OJlbHHKB COOTB8TCTBeaao paBBhl 60KOBOH CTopoa:e H yr n y' 
DpOTHBOJlC)l(~CMY ocaosaumo , )J.pyro r o Tpe yr OJrbBHK8. 

Ilpn:M8B a npoXOAHT 1tepea cepe~ 0Tpe3K8 AB " nepnl!B,l{IIRY· 
JIJl'pua K BCMY- ,lJ,oKa>KHTe, ~TO: a) Ka>K,(\BJI TO'U<8 npHMOH ~ pasao
y)J.allesa OT TO'ICK A .u: B; 6) KB)R,l\BJI' TO•l:KB, PIIBlJOYABJI8B.H8JI' OT 
TO\leK Alf B, JlClfWT fl8 rJPSIMOH a. 
B-rpeyrom.Hm<ax ;4.BC K A,B ,C, Me,nu8RLI AM 
H A 1M 1 paaB.b1, BC =B,C, H L AMB =L A,M 1B1• 

,l.l,OKB>KKTe, ~ c.ABC = A A ,B ,C,. 
H a pucyuKe 92 TpeyroJlb IntK ADE panu06eA · 
p eam,dt, DE - ocnoeamte. ,l.l,oKa>l<KTe, 'ITO: 
a) ecnu BD = CE, TO L CAD =L BAE H AB = 
= AC; 6) ec.,m: L CAD = LBAE, TO BD = CE B 
AB=AC. 

Hl3 ,lJ.oita>KHTe, q,ro cepe)J.'mtw cropos pasuo6eJJ. · 
peBBoro TpeyroJlb ,8.HKa .lt.BJUUOTCR Bepmarra • 
Mll JJ,pyroro PBBll06e;u>elfHOro 'l,'peyl"OJlbBIU<B. 

D 8 

PKC. 92 

C F, 



164 

165 

166 

167 

168 

169 

170 

171 

172 

Ha cTopoaax pa.aeocTopoBHero TPeyrom,HHKa 
ABC 0Tno>1<esbl pasHb[e o~e3Kli AD, BE u 
CF, KaK n0Ka3aao ea pucyHHe 93. ToqKu D, 
E, F coe.AH-eeabl <Yl'pe3KaMH. ,D.oxa»mTe, 'ITO 
Tpeyrom.HHK DEF - paBH0CT0p0U:Hlim. 
OTpe3Kll'. AB H CD nepeceKalOTCa B ex 06tt1efi 
cepe.l{lme 0. Ha oTpe3Kax AC H BD 0'l'Meqea1,1 
T0'[l{ H K H K 1 TaK, <rro AK = BK,. ,lJ.0Ka>KHTe, 
'IT0: a) OK = OK i; 6) T0'l 'Ka O ne)l(HT aa npn- A D 
MOi!: KK 1. 
OTpeaKH AB H CD nepeceKBJOTCSl u ax o6-
!Il80 cepep;HHe O. To'IKR M u N - cepeAff-

P11c.93 

13 

Bhl OTpeaxos AC H BD. ,D.0K&,ttt1Te, 'IT0 TO'!· 
Ka 0- cepemma <Yl'peaKa MN. 

F 

Cropoa1,1 pasa0CT0P0KHero Tpeyrom.HHKa 
ABC npo.o,on>1<eHlil, KaK noxa3aeo s:a pHCYH· 
xe 94, aa pasBh!e o,rpeaKH AD, CE, BF. JJ.o
xa>1<ere, 'fT0 TpeyT0JtblUl:1< DEF - paBB0CT0· 
pommi!:. 
B Tpeyron&HBKe ABC LA=38 °, LB=110 °, D 
LC= 32°. Ha CTopose AC oTNe'leH1>1 TO'IKH D 

E D AE P11c.9 4 B TaK, '!TO TO'!Ka ne:>KBT 88 0TpeaKe . , 
BD = DA, BE= EC. Ha/iiAHTe yron DBE. 

C 

E 

Ha pHcyuKe 95 OC=OD, OB=OE. ,I:(oKIUKlfTe, 'IT0 AB=EF. 
O61>RCHBTe cnoco6 H3Mepea1u1 amprun,1 03epa (oTpeaKa AB ea 
pHcy1lKe 95), oce:osau111,1li aa a,roA aap;aqe. 
,D.oKalKHTe, 'ITO Tpeyron&BHKH ABC B A1B 1C1 paBHbl, eCJJH 
AB=A 1B 1, LA=LA 1 , AD=A 1D1, r.o,e AD a A 1D 1 -6 .accexrpe
Chl rpeyron&BBK0B. 
B -rpeyrom,11HJ<ax ABC H ADC CT0pOHI,J BC 11 AD pa.aHl>I B nepe 
ceKaJOTCJI s T0'[l{e 0, LOAC=LOCA. J];oKalKHTe, 'IT0 'l'peyrom,
BHKH ABO H CDO pa.ae:hl. 
Ha pBCYHKe 96 AC = AD, AB l.C D. ,D.oKa>KBTe, 'IT0 BC=BD a 
LACB=LADB. 

PHC, 95 PHc.96 
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173* ,ll;oKaJKBTe, qTO yroJt , CMe>KllLIH c Yl'JIOM TJ)e• Y X 
yroJI&HHKa, 6on ·&me Kam.aoro 1u1 .aoyx ,o,pyrax 
yr JIOB TpeyrOJibH .HKa. 

I 74'" ,!J;oK!iJK0'Te, '!TO 6 ABC = 6 A 1B1C1, ecms 
LA :cLA,, LB = LB 1, BC = B 1C1• 

t 75"' Ha cTopoHax yrna XOY OTMe<teHhl ToqKa 
A , B, C a D TaK, '!TO OA = OB, AC = BD 
(pHc. 97). llpHMl>le AD H BC 11epeceKB10TCH a 
TO'IKe E . ,!J;oKamHTe, 'lTO JIY'I OE - 6acceK• 
Tpaca yrna XOY. OnHlIIUTe cnoco6 noc'I'J)Oe• o 
HHll 6HCC8KTPHCbl yrna, OCHOBaHBblH BB 0TOM 
(j>BKT8, PM C. 97 

176* ,lJ;0Ka>KHTe, '!TO TP8Yr0JibKKKH ABC H A1B1C1 
paoe:w, ecJra AB = A ,B., AC = A,C,, AM=A 1M., r1,1e AM H 
A 1M 1 - Me,:tlillHbl TpeyroJI&lllU(oo. 

177* ,l'.(BHbl ABB Tpeyrom.a11Ka: ABC n A 1B1C1 • RasecTHO, 'l'l'O 
AB = A ,B,, AC = A 1Ci, LA = LA1, Ha CT0POHBX AC 8 BC Tpe
yrom,1nraa ABC B3HTbl cOOTBeTCTBeHBO TO'lKli K H L, a Ba 
C'l'OpQHBX A 1C, H B,C, TpeyrO JlbHHJ<B A,B 1C, - TO'fl<B K, H L, 
TBK, '!TO AK = A 1K 1, LC= L 1C,. ,ll;oKBlKHTe, qTo: a) KL = K 1L,; 
6) AL = A 1L1• 

178* ,l'.(asbl Tplil T0lU(l! A. B, c. Jteman.tHe !Ill 0/:tHOH npllMOH, H TO'l• 
KB D, Be JI8lK8~8JJ BB 3TOB IlPJIMOH. ;lloRB>KHTe, '!TO 110 RpBHBeH 
Mepe .IUIB ua Tpex oTpeaKoe AD, BD II CD Be pa.Behl ,11pyr ,o,pyry. 

179"' Ha 60Koo&1x CTopouax AB u AC paseo6e,11peHHoro Tpeyron&BH · 
KA ABC OTMe'leBbl TO'IKH P 11 Q Till<, '!TO LP XB = LQXC, r.ae 
X - cepe.aHHa ocnoeaawt BC. Ao1<aJ1U1Te, 'ITO BQ = CP. 

180 IlocTpoaTe 0KPY)l(BOCTb ABHHOl'O P'llllHYCB, npoxo.a.11~10 qepea 
AaHHYJO TO'l1<Y, C ~eBTpQM Ha ABBBOH npflMOH. 

181 IlocTpOHTe 0KPYJl{HOCTb AaHHOl'O pa.auyca , apoxo.zumzylO qepea 
.ase .aaH1D,1e T01JJ<H. 

182 )];&Bbl npHMast a, TO'IKH A , B II OTpe30K PQ . IlocTpoATe Tpe· 
yrOJll>BHK ABC TDK, 'lT06bl aepWHHa C JielKaJia HD npJJMol!. a B 
AC = PQ. 

18a ,!(BB.bl ORPYlKBOCTb, TO'l:KH A, B H OTpe3oK PQ. IloCTpoiiTe TI)e• 
yrom.HHK ABC -raK, '!T06bl oepumBa C nemana Ba .aaH:HoA 
OKPYlRHOCTH H AC =.PQ. 

184 Ha c-ropoae BC Tpeyrom,BKKB ABC 11oc-rpoii:Te TO'IKY, pasBoy.aa• 
nemryJO OT aepW-llB AH c. . 

185 C IlOMO~IO ~HpKynJJ H mmem<H pa:iAMHTe llllBH1>ti!: OTpeaox 11.8 
'lll'I'blpe paBBble tfaCT-H. 
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I' Juma Ill 

IlapaJI JieJILBLie np.HMbie 

3 ra rnaea nocBALl.lBH8 M3y<l8HMIO nap8/Ule/lhHblX npAMblX, Ta11 Ha-
3bl88IOTCA ABB npAMblB Ha /1/lOCl(QCTM, KOTOPblB He nepeceKa

lOTCR, Orpe3KM naP811J1BllbHblX OpAMblX Mbl BMAHM 8 OKPY)l(llJOLl.lBi:I 
o6cT8H08KB - 3TO A88 'KpaR OpAMOYfO/lbHOfO CT0/18, A88 KpaR 06• 
/lOllCKM l(Hl,ln.,, ABB WTaHrM TpoMe'16yca H T. A, nap8/U18/lbHblB npR
Mbl8 HrpalOT e reoMerpMM ()'j8Hb Ba)l(HYIO po/lb. 8 3TOl'I rnaee Bbl 
Y3H88Te O TOM, '!TO T8Koe 8KCH0 Mbl reoMBTPHH H 8 'li!M COCTOMT 
8KCMOM8 nap8/U18/lbHblX npA MblX - OA1i8 H3 C8MblX H3B8Clllb1X 8K· 
CMOM reOMBTPMM. 

I I Il pH3H8.K H napan:JieJibHOCTH ,l'.Ulyx npSIMbl X 

24 Onpe~GJleHHe napa nneJlb o1>1x 
O pllJ\ThIX 

B n. 1 Mbl OTMB'18.1lll, 'ITO ABB npaMh!e ;rn6o 
HMBIOT OAlIY o6~y10 TO'IKY, T, e. nepeceKaJOTCB, 

JJH60 ue HMBlOT BH OAROii o6m.eet TO'IKH., T. e. ee 

nepecexaIOTCfl. 

Onpe,11;en eBBe 

.nee npmc.ie HO IlJJOCKOCTH H.836lllaJOTClf n a p aJI· 

ne m.Jll,IMB , ecna onH ne nepeceKalOTCn. 

IlapaJJJIBJTbSO CTb np.llM.blX a e b 0003H8'<!lUOT 

TaK: a II b. 
Ha PRC)'RKB 98 H3o6pameHbl lTPHMble a H b, 

nepne1Q1.KKyJIJ1pHble K rrpsn,ioij c. B n. 12 Mb! yc-ra
BOBHJJR, 'ITO TBKRB npsrMb1e a B b ee nepeceKIIIOTCH, 
T. e. OBH napa.nJTeJJhBbl. 

Ha:ps.izy C napBJJJJB./IbElblMH npHMbIMH 
'IBCTO pacCM8TPIJB810T napaJJJJ8JlbR b18 OTPB3· 

KH. )laa OTpe3K8 BllllblBalOTCSI' n a paJI.1lBJib• 

HWMH , eCJm ORB ne»<aT ea napa;meru,HblX 

DPHMhlX, Ha pucym<e 99, a OTpe3KB AB 
a CD napaJJ11en&111,1 (AB II CD), a QTpe3K H 

MN u CD _se oapaJJJ1em,111,1. AHaJJorwmo 

PMC. 98 
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N 

A B 

0 

p1,1c. 99 a) 6) 

o npe,11Mlle'l'<: H D.8p8JUien ·LeOCTb 0Tpe3K8 H IlpSl:MOH 

(pHC. 99, 15), .nyqa .ff upru«OH, O'l1)1l3K8 B nyqa, JIBYX 
J1y'le ii (pHc. 99, e). 

25 IlpH 3naK.u napaJtJieJILnocTu 
A Byx HpHMl,l X 

IlpllM8JI C Bll3blB8eTCJI ceK~eii DO OTHO· 
wemno K npllMhlM a H b, ec.1u1 oua oepeceKae-r ux 
u J1Byx TO'IK8X (pee. 100) . Opn rrepece,reim.H IlPfl· 
M.bIX a l;f b CCKy~eii c o6pa3ye-rcn BOCeM:b yrnoB, 

KOTOpble ll8 p1;1cysxe 100 o6o:JB8'leHbl ~u(j>pa.MH. 
HcKOTOpble napbl 8TIJX yr .11ou HMCIOT coe[UfaJihBLle 
B83B 8BUJI: 

B8KpeeT J1Cllt8~ 8 yrJTW: 3 H 5, 4 0. 6; 

A B 

k 

e) 

C 

1 2 
4 3 

5 6 
8 7 

O,IJ,BOCTOpoJUIHC yrm,l: 4 H 5, 3 H 6 ; P"1C, 100 
COOTB8TCTBCIUILl8 yrJIW: 1 H 5, 4 R 8, 2 H 

6, 3 H 7. 
PaCCMOTpHM TPB npH :JH8K8 oapannem.BOCTH 

ABYX l'IpJf.MblX, C8Sl38B HhlC C 3T HM.H oapaMH yrnou . 

TeopeJWa 

Eemi npR uepeceqeBHH AByx npsM)dJ( ceK~ei 
B8KpeeT JJCllC8~e yr.lDd PIIBHLI , TO upsiMWe na 

pannem.HW . 

,l),OK838TeJIM:TBO 

Ily cTb opu oepeceqeaJOI' nJ)JJM'wx a H b ce1<y-
1I.1eii AB H8KpecT JleJK8!I(l:fe yrJJbl P8BJll,l: L l = L2 
(pac . 101, a). 
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~oKru«eM, qro a II b. EcJtH yrm.i 1 H 2 npJ1Mhte 
(pHC. 101 , 6), TO npJIMble a H b nepneBJJ,HKYJl.8.PUbl 
K npJIMO.ii AB B , CJl8AOB8'.1'8Jll>BO, aapaJIJleJtbHb!. 

PacCMOTPHM CJ!y'JM, KOr;ta yrJLbl 1 B 2 He 
apS1.M1,1e. 

Ha cepeJ.IRll'ld O oTpe3Ka AB apose;teM nep
nell,l(mtym1p OH K npRMOB a (pac. 101, a). Ha npn
MOA: b OT TO'IKH B OTJIO>RHM QTpe3oK BH 1, pasah!A 
OTpe3KY AH, KaK noKa3aHO H8 pHCYHKe 101, 8, 

u npose,t1eM OTpeaoK OH,. TpeyroJlbltRKB OHA 
H OH 1B paBHbl no ABYM C'l'OpoaaM H yrny Me>i<
JJ.Y RHMH (AO= BO, AH =BHi, L I = L2 ), noaTOMy 
L3 = L4 a L5 = L6 . 113 paBeucTaa L3 = L 4 cne,llyeT, 
'ITO TO•n~a H, nemwr aa npo;ionmeHBe nyqa OH, 
T. e. 'l'O'IKH H, 0 a H, nemaT ua 0;1ao:il: npHMoii, 
a 113 paaeHcTaa L5 = L6 cne,izyeT, 'iTO yron 6 - nps
Moi!' (TaK K8K yron 5 - llPJIMO:il:). H:raK, llPJIMble 
a H b nepneH;\HKYJillpHbl K npKMoA: HHu no&TOMY 
OHH aapanneJibJll,I. TeopeMa AOKa3a11a. 

TeopeMa 

a 

b 

0 

b 

Ecmt npK nepece11emor ABYlt D])JIMWX ceK~e Ji co
oTBeTCTB8HHlde yrJU,I paeKbr, TO np11MJ;.1e napan
nen:1,uw. 

,lJ;OKa38TeJlbCTBO 
IlyCTb npH nepece'181WH Upl!MbIX a H b ce

Kytq8B C COOTBeTCTB8BHl,le yrJihl paaa1,1, aa.np11111ep 
Ll=L2 (puc.102). 

T!lK Kai< yrJll,I 2 a 3 - sepml<MbHJ'de, 
TO L2=L8. lfa &THX JJ,Byx paeeacTB CJJ8AYeT, 
qro Ll = L8. Ho yrm.i 1 n 3 - aaKpeCT Jte)l(ft~He, 
llO&TOMY npRMble a H b napMJleJTbll'bl. TeopeMa 
AOKaaaHa. 

a) 

B 

6) 

Teope111a PHC. 101 

ECJJH npH nepeceqeHKH ABYX D])JIMWX ceK~eii 
cy-MMa OJJ;JIOCTOpoBB.Hx yrnoe paBBa 180°, ro npJ1.• 
MJ.re napamrem.Jlld . 
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)l;OM3aTeJD.CTBO 
Ilyc,r1, DPB nepeceqeBl{II IIPIIMbl'X a II b ce- b 

Kyr.qea c cyMMa 0ABOCTO_po1nrn:x yrnos pasaa 180°, 
uarrpHMep Ll +L 4 = 180° (CM. PHC. 102). 

TB.J< KaK yr.111>1 3 H 4 - CM0lKHble, TO 

L3 + L 4 = 180°. Ha 8'l'BX pyx paseHCTB CJIB.l(Y· a 
eT, qTQ BBKpecT JielK8lll}le yrJihl 1 H 3 PaBJl:LI, 
no31'0MY np11M1>1e a .u b napamtem,Hbl . TeopeMa 
no KaaaHa, P11c. 10 2 

26 IlpaK TW-ICOKJJe cno co6Lt llOCTPOeHHn 
napa JineJJLB:blX npn r,11>1X 

IlpH3HaKB napaJUieJibH0CTH Jll)llMhlX nelKaT 
B 0CH0Be cnoco6os II0CTpoeHBJI aapanne][l,Hl,JX 
rrplIMbf X C ll0M0~blO pa3Jlu~ .blX HRCTpyMe.HT0B, 
ncnom.ayeMl,JX Ha llPB.J<TBKe. PaCCMOTPHM, Ra
npaMep, cnoco6 nocTJ)OeuH.a napaJin.e][l, .HbCX npn
MblX C D0M0iq!,IO qeprelKH0ro yroJU,H.HKa H JIB". 

uelh m. 
°t£T06bl D0CTp0l!TI, DPJIMYJO, ap0X0AJ!ll.lYIO qe, 

peo T0'fKY M I! napaJUleJibHYIO )laHH0H np111.s:o.ii a, 
npllJI0lK RM <1epTelKRl>m yroJibHHK K np11M0A a, 
8 K B8MY JIHHeAKy TB.J<, KB.J< D0K83aH0 BB pHCYH· 
ice 103. 3a-reM, nepep;auraa yrom,BHK B.II0Jib JIBae ii • 
KJ'f, ,D,06!.eMCR T0l'O, 'lTOOl,J T0<rKB M 0K83aJIBCb BB 
CTopo ae yron1>umca, H rrpo s e,iteM np11MYJO b. Ilp11-
M1>1,e a If b napanneJibRbf, TBK KB.J< C00TBe'l;CTB8HH1>18 
yrn1u, o6oaua'<le8Jlbie aa pacyuKe 103 6y1rnaMJ:r a u 
~' paBHbl. 

Ha pHCyHKe 104 D0K838H cnoco6 DOCTpO· 

emrn napamtem.ublx npm ,11,1x npH D0M0~H peiic • 
ru:1110>1. 9THM cnoco6o M no=yJOTCa a qepTemHo ii 
IT[l8.J<THKe. 

Aaanor1run,1i!: cnoco(i npHMeasie-rc11 np H Bbl 
nomtemrn CTonsipru,rx pa6oT , r,11e AJl.SI paaMeTKH 
napannem,llblX npHMblX HCD0Jlb3YeTCSI M8JIR8 (,D,Be 
.nepesmtHbl8 DJJBHKH, CKperuleHHble mapmrp0M, 
puc. 105). 

55 

PMC. 103 

P11c . 104 

PMC. 105 
napa.AAe ~Jf.b/tbU 
fl(,M. M-01,. 

-



3aAaqK 
186 Ha _pBCYJJI<e 106 npm,a,ie a R b nepec8'18JU,1 

np lDotoii c. ,l{oKruttBTe, qro a II b, ec.n:u: 
a) Ll = 37°, L7 = 143 °; 
6) L l =L 6; 
B) Ll = 45°, a yron 7 B TJ)B paaa 00Jlblll0 
yr.rra 8. 

187 fl o .Q;aBBi.tM pBCy:B_K/l 107 AOKrut<BTe, 'ITO 

AB II DE. PHC. 106 
188 Orpe31m AB B CD nepeceKaJ<YrCa B u.x o61.1\eii 

ceptlAJ{ue. ,lJ;oKamu-re, qTo rrp SM.1,1e AC u BD 8 
napanne.111,llhl. 

189 Jilcnom.:iy a Aamthle ps cymca 108, AOKIUICD.Te, 
'!TO B C HAD. 

190 Ha pllCYJIKe109 A.B =BC, AD =DE, L C = 70°, 
LEAC = 35°. ,l{OK8>KHTe, 'ITO DEl)AC . 

191 Orpe30K BK - 6acceKTpHca Tpeyrom,11HKa 
ABC. liepe3 TO'tKY K npoBe,11.esa .rrpaMan, 
nepeceK atoll(aa CTopoey BC » TOIJKe M TBK, 
q TO BM = M K. ,r(oKruttBTe, 'lTO np ar,r1,1e KM 
H AB napamteJlbllLI. 

192 B TpeYJ'OJJLJUIBe AB C yron A pBBes 40°, 
a yron BCE, CMeJKm.m c yrno M ACB, pBBea 
80°. ,lJ;OKa>KHTe, qTQ 6 BCCeJ<TPHC8 yrna BCE 
nap8JlJiem,ea npll' MOH AB. 

198 0 B -rpeyro.rn,muce ABC LA =400, LB = 70°. 
qepe3 Bepm 11:uy B npoeeAeaa nps111aJ1 BD TBK, 
'ITO ny<1 BC - 6 o cceKTP HC8 yr.rra ABD. ,l{oKB
)KJIT!l, 'lTO llp8Mble AC 1-J BD ,iapa.rrneJJ blJbl . 

194 H aqepTHTe TpeyroJTLllKK. '-lepe3 K8JKAYIO eep
lllBlJY :n-oro TpeYI'0.111,HB·Ka C DOMOII(l,IO qep 
Te)J(BOl'O yr0ll.LHHK8 1!r JIHB8MKM npo ee,AMTe 
llPllMYJO, n apa.rrne;u.ayJO D])OTHBODOJIOlKBOR 
cTopoee. 

195 Ha 'l epTHTe Tpeyrom.BMK ABC H OTM8T&Te 
TO'IKY D aa CTOpoBe AC. '-l epe3 TO'IKY D C 
DOMO~IO 'l:8pTIDKBOro yro.n bHB K 8. H JIBB8BKB 
IIpoB8AffTe npm ,u .i.e, nap8JlJI8JILB'l,18 ABYM APY· 
rll M CT0p0H8 M Tpeyrom,mnca. 

PHC. 107 

A 

PHC. 108 

8 

A 

P11c. 109 
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t 1 AK caoMa nap a.rrJie.m.HLix 

27 06 aK Cl lO MaX reOMeT p l-lH 

H ayqaa CBOHCTBa reo.MeTpB'tecKHX (j>Kryp, ll(bl 

JtOK8oaJI H PSI.!I TeO peM . flpH aTO M Ml>f OIIHpa.JIHCb, 

Kill< npaiumo, Ha AOKaaalllfble paaee -reope,M1,I. A Ha 

,,e M 0Cll08llBl>I AOKaaa=ua CllMEIX nepsblX TeO

peM I'eO MeTpHH ? OrseT aa aTOT soupoc TaKOH: BeJ<o

TOPble yrsep)f(Jl'.ea:WI O CBOHCTBU l'eON eTpH'lecKHX 

<l>BrYP np a UKMIUOTC$l 8 KaqeoTse HCXOAm.ut ll0JI0-

)!(8WW, Ba OCllOBe KOTO PblX A0Ka3l>lBa.JOTCSl AaJtee 

·reope Mbl ff Boo6llle CTp0 HTC8 BC8 l'eO MeTplUI. TaKHe 
HCXOA1fble ll0Jl0ll<811HH Ba3blBIUOTC8 a KCJIOM&MH . 

HeJ<OTOpble aKCHO Mbl 6w.n:e: c<t>opMy.rmposam,L 
ettte 8 nepBOB rnase {XOTSI OHH K ae Ba3b[ BaJIHCb 

TaM aKC HOMa MH). ElanpRMep, a KCHOMOH SlBJJJle'l'C8 

yrse p)KJl,eeee o TOM , 'I TO 

SIMhIX 

qepea moowe .11:ae TO'lKK npoxo;:vrr npllMBB , a np11 -

TOM TOJlJ,l<O O,ll;H8. 

M.Hor ee AJ)yrBe llKCBOMbl, XOT$1 u ae 61,1,m 
Bbl,lleJi eHbl oco6o, BO <paKTH'lec KH BCIIOJ lb30 BaJIHCb B 

eanmx paccym,1:1eBBsi:x. Ta1<, cpaseeBBe J.l'IIYX 0Tpea -

1<os Mbl npoBOAB./IB C IlO MOlll_LIO HaJIOll<em rn OAHOro 

0Tpe3 Ka Ila AJ)yroB. B 03 MO>tCBOCTb TaKOro BB .JI()J!Ce-

11 HSI Bb1TeK8eT H3 CJ18A}'10lll8H aKC H OMt,t: 

ua mo6oM nyqe OT ero B8'1 aJl 8 MOllCII O OTJlOllC.KTb 

OTpe 30 K, paallbl.H ,11;8BH OM)' , B Rp .KTOM TOJlbK O O,ll;KIL 

GpasaeJme ABY X yrn,os ocuosaao as aaano-

f' lf'I.BOH aKcuo Me : 

OT JD06oro JIY'l8 B 38A8 Bll)'IO CTOpoJI)' MOllCBO OT• 

no11n1n. yron , pauowii A SHBOJKY aepaaaepuyroMY 
yr ny, H RpKTOM TOJJl, KO O,ll;Kll. 

Bee aTH BRCHOMbl JIIIJlJt10TCH H&rJIJIABO 0'1&

BHJ.l;BblMB ff ne Bb13bl88IOT COMlleBHH. Ga.MO CJIOBO 

•a:t<CHO MJU npoBCXOJIS'CI' OT rpe'lecKOl'O •SKC HOC•' 
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qTo 03Hft'lfte1' •,qeHHbIH, ,AOCTOKHhlH•. ITOJ!Rblii CIIB· 

COK 8KCHOM IlllftJ:tHMeTpHH, npHllSITL[X B uameM 

Kypce )'eOMeTPIIH, Mbl DPHBO,AHM B KOBIJ,e yqe6HltKa. 

TaKoA llO~OA K noCTpoeHHJO reoMeTPHH, 

Korp;a caaqana <l>OPMYJIHPYIOTCSI' HCXOAHJ,Ie DOJIO· 

me111-1si - aKc110MM , a aaTeM ua nx ocuoae nyreM 

JIOrH'leCl<HX paccyJK,lleHRH ,AOK83blB8IO'l'CSI ;u>yrae 

yreeplf<p;euusi, aapop;mrcsi eII1e B r.1ry6o1<oi!: p;pes 

uoCTH 11 6bLII HaJ!Olf<eB B 3BllMeRHTOM CO<rHH8ltl!H 

eHa'<taJiat ;u>eeuerpeqecKoro Y'1ih1oro EBKJIH,!!8. 

HeKOTOp61e H3 aKCl!OM EeKJil!,Aft ('laCTt, 113 R'IIX 

OB IUl3&lBM DOCTYJ18T8MH) II cefi-qac 'lfCDOJ!b3yt01'

CSI B Kypcax rCOMeTPHH, a caMa reOMeTPl:111, H3· 

JIOJKeBHaa B •Ha'lMftX ~, H836lBaeTCSI e11KJ1HJJ.OBOi 

reOMC TJ)HCH. B CJICAYIOlIICM DYffi(Te ?dbl D03RaKO • 

M'lfMCSI C 0.11.HOH 1'13 CaMblX '113BCCTHb!X aKcH ·oM reo

MeTpBll. 

28 A lt CH OMa n apaJJJJeJJbW,fX n p HMl>lX 

PacCMOTPHM npOH380J!J,HYIO npllMYIO a B TO'! · 

KYM , ae .11e>KftlIIYIO aa ueii (pac. 110, a). AoKIUl(eM, 

'lTO qepea TO'<IKY M MOlf<BO npose oTB JJPIIM;YlO, 118· 

panneJThftYIO np,u.ro:A a. _nng STOI'O npoeep;iiM qepea 

TO"IKY M p;se npll'Ml,le: oaaq8Jla npm.ry10 c nepneR• 

ARKYJrSIPRO K JJPSl'MOA a, a 38TeM npSIMYl() b nep

tteH,llHKYJIHPHO K npsi:MOH c (puc. 110, 6). Tax KaK 

npSIMble a R b nepoe,HAJ{KYJISIPHbl I(, npSl'MOH c, TO 

Ol!H DBPMJI8Jlblll,J,. 

HTaK, qepea 'l:o'fKY M opoxo.itttT opsi:Maa b, 
oapa.n.11eJI1>Haa tt J)RMO(! a. B03RHK8eT CJIC,lzyl()IIIHH 

sonpoc: MOlKHO JUI qepea TO'<IKY M nposeCTH em e 

0,11.BY opaMyIO, II8PMJleJI1>llytO npllMOR a? 
HaM npep;CT8BJllleTCSI, lfTO CCJlll DPII.MYIO b 

•nosepHYfL• p;a>Ke aa OlfeH1> Ma .111,ti\ yron eoKpyr 

TO'll(H M , TO oua nepece'liiT npSJ:MYIO a (npSIM811 b' 
ea pHcyHKe 110, 6). liHT,IMH CJIOBftMR, BaM Kft)KeT • 

C·H, 'lTO qepea TO'lKY M He.llf,311 nposeCT.H APYf'YIO 

llPSIMylO (OTJIU'lH}'IO OT b), napa~JI8Jl!,liYIO npa

Mott a. A MO>KBO JIJJ 3TO YTBepJ1<p;e11He ,IIOK838Tb? 

Em<.1Hr11 
(Ill s . p.o u. 3.) 

M 
• 

a) 

6) 

PMC. 110 

a 

a 
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&roT sonpo c KMe eT 6om,myt0 HcTopmo. 
8 .HaqaJlax• EBKJIHJt8 co.nepJKBTC.li IlOCTYJI8T (UR

T i>!ii nocTynaT EBKJlll,118), H3 KOTOporo CJl8AYeT, 'ITO 

•iepe3 T0'IKY, Be nelf<all:(ylO Ba ,llaBl!Oil: np11Moit, 

MO>K:f!O nposecTH TOJlbKO OIi.HY npm.ryl(), napaJl• 

n eJibllYIO ,118.liBOH. Msorue MaTeMaTHJ<H , Ba'IUBaJI C 

Jlpesunx speMeH, IJP811.IlPHlUD18JIH llOIJblTKH JlOKa • 
:iaTb IJJITLIH nocTynaT EsKJIH)la, T, e. BblBeCTH ero 

H3 Jlp yrIDC aKCH0M. OJUJaKO 3TH ll0IJblTKH t-alf<Jl],,l:R 
paa 0Ka3bIBIIJJJICb eey,11a•11J1,[l\f"H. 0: JUllllb B npom.l!0M 

eeKe 6bl.lrO 0K0H'l8T8.llb80 Bbutcueuo, '{TO yTBep)f(,lle • 

1n1e 0 e)IKUCT88HJIOCTH npRM0ii, np0XO)I.Slll\eil: qepea 

Jl!UIHYIO TO'IKY napannem,ao ,11aeaoii' npnMoA, ee 
~IO)l(eT 6blTb ,I\0K83aHO Ha 0CH0Be OCT8Jll,H&DC aJ<CU • 

OM EsJ<JTH,lla, a caM0 IIBJlHeTCJI aJ<CHOM0li. 

OrpoMHylO pon& B pemeHHH aToro aenpocTOro 
uoopoca cbirpan senHium pycc1om MaTeMaTHK HH · 

KOJI8B :0.saBOBI{"( Jlo6&'18BCKIIR (1792-1856). 
HTaK, B K8'18CTB8 8IIl8 o,11aoro '!13 HCXOAHNX 

uonome11uii M.&1 npl'.mm.raeM aKCJI0MY napa nn enL · 

H&IX npllJllhlJi: . 

H . Fl. Jlooa11cec1<111\ 
(1792- 1856) 

tJ epe a T0 'IK Y, ae J18llt8UO'IO 88 A8KHOA npllMoA , 
llpOXO.IOIT TOJIJ,K0 0,((R8 llPJIMBII , napan nem. u:a.H 

ll8HJJOH. 

YTsep>t<Ae1n111, KoTopwe BblB0/lRTCH seno

cpe,AcT seaso H3 aKCK0M JUUi TeopeM, HB3'bIBBIOT• 

CS! CJl8/lCTBHHMK. HanpaMep, YTBep)KJleJnlR 1 l! 2 
(CM. C. 35) lfBJIJIIOTCSI ene;xcTBHJIM8 1{3 Te0peMb! 0 

6HCCeKTpHce pasaol5e;t:p81t!J0r0 Tpeyr0JILBHJ<B. 

PacCMOTpKM B8ROT0pble C.118,!lCTBUII. 8 3 aKC H0· 

Mb! napanneJJ&llblX npl!MblX. 

1 °. ECJUI npJtMaa n epeee,Kaer o.nay H3 .itByx napan• 
nen.i.BJ,IX IJPl!MblX , TO OB& uepeceKa eT K .i.pyryio. 

~ei%'CTBHT8Jl&HO, nycTt. DPJIM&le a I! b na
pan11en&Bh/: a np irM aR c uepeceKaeT DPJl:MYIO a s 

T0qKe M (pHc. 111 , a). ,l{oKaJKeM, '!'.TO UPS.U,!BJI ,c 
rtepeceKae'I' a npffMYIO b. ECJ111 6&1 IIPllMBSI c Be ue-
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peceKana npsu,eyJO b, TO qepea TO'IKY M upoxOAB · 

J1K 61,1 ABC npm.n,te (npKMWe a a c), naparuxeJibB.ble 

aplf.MOH b (pn c . 111, 6). Ho 3'1'0 n poTHBOpe'IBT 8.KCH· 
OMe a.apamtCJlbHb[X npaMl,O(,, e, 3Wi'DIT , upsi:Mllfl C 

a epeceKaeT npsrMyro b. 

20, EcnB ~e npHMWe napannem.uw TpeTI,eii 
rrpllMOii , TO OBH napllJIJleJO,JIM. 

,lleHCTBHTe.m.HO, ayCTb npKMWe a H b a:a 

P8JDlMl,Jibl a:pSIMOU c (pac . 112, a). ,llOKalKCM, 

'ITO a II b . .l{ODYCTHM, '!TO n psrMl>le a a b ne napM r 
JleJrblU,I, T. e. DepeceK8lOTCII B eeKOTOpoii TO<nte M 
(pac. 112, 6). TorAa qepea TO'IKY M JlpoXOJVl'l' ,1J,11e 

npSM.ble (DpIDtlble a e b), napaJJJlem.Bble a:psr1111oi c. 
Ro 91'0 OpoTHBOpe'IB'I' 8KCHOMe oapllJIJICJtb· 

HblX llp8Mb[X. Il 03TOMY same llpe,11;110J1())KCBlfe 

neeepuo, a a1ra'l:HT, npJJMble au b oap8JIJ1emm;1,1. 

29 TeopeM1>1 06 yrJiax, 06p aaosau-111>rx 
AlJyl\U I napaJIJJem,eJ,[MK np nMbIMJ I 

H ce~~e it. 

Bo BCJIKOii: TeOpeMe P83.IIH'1810T ABe lf8 CTH: 

ycnos11e B aaKJ1JO'leBBe. Ycnosue TeopeMLI - aTo 
TO, 'ITO AllBO, 8 aaK.7IIO'leRHe - TO, 'ITO Tpe6yeTCJJ 

AOK838Tb. 

PaccMOTPKM, aanpHMep, Teopey-y, BblpamaJO · 
IIlYKl up H3B8K nap8JlJI!lJibHOCTH ABYK npsrMb!X: ecJIH 
a:pe: oepece'ICflHH ;isyx npS!MblX CeKyrqei naKpecT 
neJKllII(He yrnw paam.i, TO npSl:Mble na p8JIJleJO,Rbl. 
B 3TOH Teopellle YCJIOBUCM JIJlJIS!eTCSl nepsaa '18CTb 

yroeplK,118HBff : • ape: nepece'le .wm ABYJ< llPBMblX ce 
KYII\C0 IUIKpeCT JIC»t811\HC yrnw paa!;lbl• (81'0 ,na.ao), 

8 OBK.JOO'ICBBeM - BTOpaa '18CTb: •DPHMLIC n:ap8J1• 

JICJlbHJ,H (3TO Tpe{)yeTCJJ ,110K838Tb) . 

TeopeMoi ·, o6paTnoii "){annoii , naai,maer 
ca T8Kast TeopeMa, B KOT0p0H yCJIOB.KCM RBJ!BeTC.11 

38l<JflO'leff0e ABBHOH TeOpeMhl, a 38KJI.IO'ICHBCM -

yCJIODU.C JJ.llRBOH TeOpeMbl. ,D;OK8lKCM TeopeM.bl, 

o6p8TB.1>1e Tpe}IS •reopeM8M D. ~5. 

__ _ _ __ a 
___ _ _ _ b 

a) 

6) 
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T eop eMa 

Ecmr AJ)e nap aJJJtem.Bl>le npnMWe n epece'leRLI 
eeK ~eii, TO Ba KpeCT JJ8 itt8JIO( e yrJtW p3BHLI . 

)J;oKaaaTem. CTBO 
Il ycTL napaJL1Ie.111,HL1e npllM.Lle a II b nepe<:e

•1eew ce1<~eii MN . Ao1<~e1,1., 'ITO aa1<pec-r neH<a
mRe yr.ra.t, nanpuMep 1 H 2, pasirw (p11c. 113). 

_nonycTHM, •rro yr ,w 1 H 2 ne pas111,1. Or · 
nolK .KM OT ;ryqa MN yron PMN, p8BHLIH yrny 2, 
TaJ<, <tTo6w L.PMN H L 2 61,1.1111 ea1<pecT Jte=Jll.HMll 
yr 118.Mn np u nepe<:e<teau;i npJtMLlX MP 11 b ceKY· P110. 113 
meii MN. Il o nocTpoeamo 3TH aaKpeCT nem~ He 
yr~ pasaw, nO3TOM)' MP II b. M:i.r no.nyqunH, 'ITO 

qepea TO'IKY M npoxO,IVlT ABe llpsrM:ble (npJrMLie a H 
MP), napa.rureJJLHLl8 npJJ MOii b. Ho 3TO npOT HBO· 

pe•J'8T 8KC HOMe napa.n.118JtbRbrX DPSIMLIX- 3aa,nn,, 
uame 1.1onyme111te aesepno B L l =L 2. TeopeM,a 
AOK8 3a B 8 . 

3a.MeqaJIHe 
Il pH AOK838Te/ll>CTBe 3TOB TeopeMJ,1 Mbl IIC· 

llOJIL3OBaJl B cnoco6 P8CCYlKA0Dl¼K, KOTOphlH H83bl · 

8881.'Cff MeTOA OM AOKa aatem.e TBa OT IlpO'l'KBUOl'O . 

MLI npe,l{nonoJKl{Jllf, 'ITO opu oepece<tem,rn 
oap8.!IJle.11LHL1X nplThllilX a. 11 b ce1<YJI1eil: MN aa
KJ>CCT Jl0lK~e yrJlhl 1 u 2 He P8BBLI , T. e. npe,A

DOJIO>KHJIH JIPOTHBOUOJIOlK H08 TOMy, 'ITO D}'1KHO 11.0• 

K838TL. H CXO,All 113 3TOl'O OJ)e,AllOJIO>KeB11st, oyTeM 
P8CCYlKAeHltii M.bl nprm1m1 K IlpOTH°BOpe'llllO C 8.l<· 

CIIOMOH napannem,.lll,IX npSlMLIX. &ro 03U.8'18eT, 'ITO 
name npeJ.IOOJIO:>l<eHHe Ri!Bepao H, CJte;n;OB8Te1fbHO, 
L l =L 2. 

Tucoi cnoco6 pacc~ei:rn ii <t8CTO ucnom;oy
e-rcn B M 8T0 M 8Tm<e. Mbl H.M IlOfil>3OB8Jil!Cb H p a.uee , 

A8lll)liM8P B n. 12 npH AOK838TeJ1bCTB8 Toro, 'fTO 

.11se npRJ\4.Lte, 11epnea.l(HKyJu1pawe K TpeTLeii , ae ne
pecemuoTCSI. STBM me MeTO,IIOM Mb! OOJD,30B8JIIJCL 

B n. 28 npu .AOK838TeJILCTBe CJ10ACTBd 1 ° B 2° H3 

8J(CROMLI oapanneJtI,Bt,[X npHMbtX . 
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CneJXCTBHe 

EcJm npRMllJI nepn eH,QHRyn11pu.a K OJ]llOH H3 J:IBYK 
napann em,B1,1X npaMWX , TO o.ua nepn e11AHKyn 11pua 
H K J]pyroii . , 

,IJ;e»CTBlcfTeJibno, nyCTb a II b, c .La, T. e. 

2 

L l = 90° (pu c. 114). Il pHMaa c nepece KaeT npa 
MYJO a , U03TO My OHS nepeoeKBeT TBK)l(e npS!l\tYl(l b. 
Ilp u nepece'teHH B nap8JIJleJtbBblX npllMMX a H b 
ceKy~el!: c o6paayJOTM pBBB:ble HBKpecT n ema~ue 
yrJtLJ: L l =L2. Tax KBK Ll =-90°, TO Jt L2 = 90°, 
T. e. C .Lb, qTQ Jl Tpe6oBBJIOCb JXOKB3BTI>. 

PHC. 114 

TeopeMa 

Ecnu ,te e napa.nn em. 8.lde np.!IMhl e nepe ceqeRW 
ceK~ 8H, TO COOTB8TCTB8HHble yrJlbl pasaw. 

,!),OK.838T8Jlb CTBO 

Il yCTb napBJ1,!18JlbHL18 n pStMl,18 a H b nepece 
'l8Hbl C8Kyn:\el!: c. ,L(oKameM, 'tTO COOTB8TCTB8HRbl8 
YTJlbl, BBJJPHMep 1 H 2, PBBRhl (CM, PRC. 102). T aK 
KaK a II b, TO RBKpecT neman.µfe Yl'Jlbl 1 11 3 pBBHbl. 
Y r m ,1 2 H 3 PaB.llbl 1<8K sepTHK8JII,HJ,18. }fa PBB8BCTB 
L l = L3 H L2: L3 CJl'8JIY8T, 'tTO L l = L2 . TeopeM.a 
JXOKaaaRa. 

T eopeMa 

EcJm .QBe napa nn eJtbHWe npQIJ,l'.e n epeceqeRW ceKy• 
ll(eii, TO cy-MMa OJlllOCTOpommx yrnos pasea 180°. 

,!J,oK.aaaTem.CTBO 
IlyC'l'I> n&J)8J111em.able npsrMble a H b nepece11e

Hbl C8Kyn:\8H C (CM. pl'IC. 102) . .L(Ol<a.)1(81\4, Hanp HMep, 
'!TO L l + L4 = 1so0

• TBK KBK a II b, To coorBeTCTBellH1>le 
yrnbl 1 H 2 paBHbl, Yrnbl 2 H 4 CMe)l(Hble, U03TOMY 
L2 +L 4 = 180°. lfa pasenC'l'B Ll = t2 H L2 +L4 = 180° 
c.nep;yeT, 'ITO Ll + L4 = 180°. TeopeMa ,IJ.OK83BH8. 

3 &M8'18HHe 
Ecm t )l0K838H8 eeKOTopasi TeOpeMa., TO OT· 

CIOAB e~e He CJJeJ]yeT cnpa»e,nJIJ'IBOCTb o6paTBOro 
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yTBepm.11emrn. Bonee roro, o6paTaoe )ITBep~elUl.e 
ae ecer)l.a eepao. Ilpaee,aeM npocroe JJPHMep. M1>1 
3aaeM, '!TO 8CJIH yrm,i oepTHl(aJIJ,llbte, TO OHR pae 

llbl- O6paTH08 )ITBep>K)l.8BHe: «ec.1n1 yrnbl P8.11Rhl, TO 
oa 11 oepTKRMb .Hl>le•, 1<ose•n10 >1<e, u.esepao . 

30 YrJihl c COOTBeTCTBeRBO 

na paJIJieJII>Hl>IMJl HJIH 

nepneB,ITTJKY JUJJlBJ,lMJ[ CTOpouaMH 

JJ;oRaJKeM TeopeMy o6 yrnax C COOTBeTCTBellH0 
a a paJ1JieJlbm.1.MB CTOpoBBMH. 

TeopeMa 

Ec.llJf CTOpOIIW 0,!l]IOro yr.11a COOTB8TCTB8HBO napaJI• 

JleJlbH l,J CTOp OH8M ;q>yroro yrna, '1'0 T81<H8 yrJlbl 
HJfH p8BBW , 11.lfB B C)'MM8 COCT8BJfJUOT 180° . 

.l(OK838T8JJJ,C,rBO 

Il yc-rh LAOB H LA 1O1B 1 - ,1:1BHHL1e yr.lfLI 
H OA II 0 1Au OB II 0 1B 1• EcJiu yron AOB paasep 
rryTbtit, TO II yron A101B1 - paasepJIYT6I! (OO'bllC· 
ttH're Il0'leMY) , Il03T0MY 8TB yrJTbl paeabl. IlyCTh 
LAOB- aepaasepgy,rb10 yron. B03MO)KSJ,le CJI)"l.8.H 

pacnonomeaRJI yrnos A.OB e A 10 IB 1 H3o6pa>t<e
JJbl Ha pKcym<e 116, a H 15. Ilpru,uut O,B 1 nepece
KaeT IlPllM}'lO O,A1 H, Me,!IOB8T8JlbBO, nepe<ieKaeT 
n apaJJJIMbiJYIO e.i! npllMYIQ OA B BeROTOpoit TO<!· 
Ke ,\1. Ilap8JlJIMhBhle nl)JtML!e OB u 0 1B 1 nepece
'lettbl ceKy~ee OM, no&TOMY OAH1J 11a yrnoe, 06-
paaoeawu.ix npu nepeceqesHH np .R'M1>lx 0 1B 1 u 
OA (yron 1 RB p1c1cy1JKe 115), palleB yrny AOB 
(l<aK HBKpecT J18lKBII{H8 yrm,1). Ilap8Jl118Jlhll:&18 

n p11Mble OA u 0 1A 1 nepece'leHhl ce1<yII1e» 0 1M, 
D03T0MY JIH6o L l =LA I0 IB1 {pno.115,a), rul'6o 
L l +L A 1O1B 1 = 180° (puc. 116, 15). lfa paseuCTea 
L l = L AOB H IlOCJl8)1.HllJC ABYX paeeBCTB cne,AyeT, 
'IT0 ne6o LAOB = LA,O,B1 (CM. PHC. 115 , a) , JIH6o 
L AOB + L A,O .B 1 = 180° (cM. pm ;. 115, 15). TeopeMa 
lt0K838Jl 8., 
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,11.0KruKe M Ten epb TeOpeMy 06 Yl'JUlX C CQO't· 

aeTCTaea:uo nepnee .zuncynapm,1MR croponaM.H. 

TeopeMa 

Ecn ll CTOpom.r OJJ.ll Ol'O )'J'Jl'll COOTJICTCTBe lUIO n e p• 

oeup;JJ:KynspJtbl cTOpoeaM Jq>yroro yr na, TO Ta KHe 

yr Jibl HJJH paem,1 , ff JIH B C)'Mlll e COCT&BJUllOT 180°. 

,lJ.OK33llTenh CTBO 

Il yC'l'b LAOB H LA,OJB I - A811Rhle yr.ll'hl, 
OA l. OtA1, OB l. 0 1B,. EcJm yron AOB pa3sep• 
BY'fblli l VIH 0])11MOii:, TO H yron A,O,B, pa3Bepay
TblH HJUI np!IMOH (o6"'Jlcel1Te llO'ICMY), llOirl'OMY 
3TH yrJTl>I pa1n:u,1. IlyCTb L AOB < 180°, 0 E O,Ai, 
0 E 0 1B 1 (cny<raH O e 0 1Ai, 0 e O,B, paccMoTpH-re 
caMOCTQJITCnhBO). 

B 

o, 

A, 
Bo3MOJKHbl ABB CJIY'{811 (p ee. 116 ). 
!O. LA OB < 90° (CM. puc, 116, a). IIpoee-

Ae M nyq oc TIU(, 'ITOl>bI UJ)JIMble OA H OC 6btJl:H 
B38RMUO nepneJ!AHJ(yJI.RpnblMH, a TO•U<H B H C 
nemanu no pa3Rhle c-ropom.t OT npfildoit OA. )J.a
nee, npoae.a.eM nyq OD 'l:8J<, '1To6hl npm,u,re 
OB H OD 6L1J1H' B3BHMHO uepneUJJ.HKynapHLI• 
Ml:I, a TO<tKH C e D JIC»<aJt:lf no OA!JY c-ropoey OT 
npRMOH OA. IIOCKOJibKY LA OB = 90 ° - LAOD B 

LCOD=90 ° -LAOD, TO LAOB = LCOD . CTopoRbi 
Yl'JIB COD COOTlleTCTBCHBO napanJtCJlbRbl CT()p01lllM 

yrna A, O,B, (06'1>11.CIU!Te IIO'leMy), DOllTOMY JIH60 

L COD = LA 10,B,, nH6o LCOD+LA 10 1B, = 180°. 
CneA0BaTeJ11,eo, JTH6o LAOB = LA 10 1B 1, JJJ:160 
L AOB + LA 10 1B 1 = 180°. 

C D 

20. L AOB > 90° (CM. pile. 116, 6). Ilpoae
A8M Jiyq 0C TIU(, 'lT06Ll yroJt AOC 6LlJI CM 8.lRIILIM 

c yrnoM AOB. Yron AOC ocTpl>lil:, H ero CTOpol!Ll 
COOTBeTCTBeHUO nepneRAHKYJtRplibl cropomu ,s yrna 

A 10 1B 1• CneAOB8.TeJibBO, ne6o .LAOC + LA 1O 1B1 = 
= 180 °, JtH6o L AOC=LA,O,B,. B oep»oM cny
•1ae LAOB = LA,O,B,, 80 DTOPOM CJiyqae. LAOB + 
+ LA,O 1B1 = 180°. TeopeMa JJ.OKaaaaa. 

A 

C 

a) 

6) 

P11c. 11 6 
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3ap;aqu 

,l].aR T])eyrom,IDI.J( ABC. CKOJTbKO IJJ)Rl>'lWX, rrapanneJ11,nblx cropo• 
ae AB, Momno npoaeoTw ,,epea sepm1rn_y C? 
qepea TO<TKY, Be JI0)1(8lllY1O H8 npHMOii p, Jll)OBeAeHbI qeTblpe 
uplt:Mhle. CKOJibKO HO 3TUX npaMbl.X nepecel(OJ<)T npm-1y!O p? Pac
CMOTpHTe ace BO3MOlKRble CJTY'{IIM, 

Ilpa1'n,re a JJ b nepnea.iuraynapHbI K npaMoft p, npa:Ma» c nepe • 
ce1<aeT npJ!MYIO a. ITepeceK .aeT nu npaMaR c npJtMYJO b? 
IlpaMM p napMneJiblla CTOpoae AB Tpeyron:r.BllRa A.BC. ,l],oKa• 
»<HTe, 'l:TO llP8Mhl8 BC Tl AC nepeceKSIOT DP!IMY!O p. 
Q Ha pucyu1<e 117 AD II p 11 PQ II BC . .D;oKamHTe, qTo DPS1MaJ1 p 
nepece1<aeT Dp.SIMhle AB, AE, AC, BC u PQ . 
□ CyMMa aa1<pecT .nemaII\llX yrnoa npn rrepece'le1nm J:1Byx 
oapaJ1J1eru,HJ,1X np!IMb(X ce1<ym,eH pa,ena 210°. HaR,IIHTe 3TB 

• yrJl.hl. 
Q Ha pncyHKe 118 rrp!IMble a, b H c nepece'le1u,1 npnMoH d, 
L1= 42°, L2 = 140°, L8 = 138 ... Ka1<fle fl3 IIJ)llM:blX a, b z c 
napanneJiba1>1? 

□ HaftAUTe see yrnhl, 06paaonll.Hllb1e npn nepece•1eIDu1 J:\BYX 
oapanJieJlbBblX nplUd.b[X a ll b C8KYll\8H c, ec.1ur: 
a) OJ;\WI 118 yr ./1OB JlllB8H 150°'; 
6) OJ;\SH H3 yrJIOB H8 70° 6om,me J:\PYI'OT'O. 
Q .Ko~bl 0Tp031(8 AB Jl8)1(1lT ua m1paJ1JH!JlbltJ,IX rrp!IMblX a 
H b. IlpKMIIR, npOXO,L\Hlll,811 qepea cepe,L\HllY O GTOrO OTpea
Kll, o:epecel(aeT rrp.iiMble a lei b II T.04Kax C " D. ,!l0Kam11Te, 4TO 
CO :: OD . 
.,;::J 110 .!{IUIHblM. pRCYHKll 119 uai'~uTe L 1. 
0 LABO=7 0°, a L BCD =-110°. MoryT JI" Dpll.M.ble AB u CD 
6blT.b: 
a) napa;nnenb11l>J1>m; 
6) nepeceK8FOII\ID){HCll.? 

Q O-rneTbTe ua eonpocbt aa,a:a-r:B 206 , ecm1 L ABC : 65°, a 
LBCD =-105°. 

A _£ 

/' 
73° l 

b 

92° 
C 

C 
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208 0 P83BOCTb ABYX OAJlOCTOpOHRHX Yl'JlOB np e. 
nepece'l.eRHH AByx napllJIJleJJbB.blX rrpRMblX ce
KYll\eft paeea 50°. Haii;nrre 3TH yr11b1. 

209 C Ha pucym<e 120 a II b, c II d, L 4 = 45°. HIUI· 
ARTe yrJibl 1, 2 H 8. 

Pttc. 120 210 .l{sa TeJla p I B p 2 0O)lBeLDeRbl BB KOHll.BX B11TJI, 
nepeKJIByToli qepe3 6nOKK A H B (pRC. 121). 
Tpe-r1,e TeJio P3 no)lsemeuo K Toi!: me BHTH 
B TO<rKe C H ypaBBOBeJIIHBaeT Tena P, R Pi . 
(IlpB 3TOM AP, II BP 2 IJ OPs.) .l{oK&>KHTe, '!TO 
LACB=LCAP,+LC BP 2• 

A B 

211 □ ,l{se napaJJJieJiblihle rrpl!Mble nepece'le
rua cexym,e.il: • .l{OKrut<1!Te, 'lTO: a) 6HCC8KTPH· 
Cl>I HBKpecT Jl8Jl<~HX yrnoe aapBJI118JlbBhI; 
6) 6ucceKTPHCbl OAHOCTOpoBH HX yrnoe nep
neHJl,HKYJlllpBbl . 

212 Ilp11Mhle, co.11,epJ1<am,ee BblCOTt.l AA 1 u BB, 
TpeyrOJibIDIK8 ABC, nepeceK&IOTCJI B TO'l· 
Ke H, yron B - TYTIO'ii, LC= 20°. Hai.11,RTe 
yron ARB. 

Pttc . 121 

BonpOCb I ,QJIS DOB TOpemt:8. K r.rrane ill 

P, 

1 ,l{aATe OJipeAeJ1eR11e napaJJJleJibHblX npJ!Mb!X. Krunte )\88 OTP83K8 
HB3b!BBIOTCSI napeJIJlM .bHblM.11? 

2 'iTO TIIBOO ceKYt[IRlt no OTHO!IleHHIO K ABYM DPRMblM? Ha30BHTe 
napb! Yl'JI0B, KOTOpble o6pa3YJOTC.fl ape nepece11ewm ADYX npH
MbtX ceKyttleli. 

8 ,ll oKemHre, vTo ec.rm rrpa nepeceqemm /1.llYX npllMblX ceKY1Uei;i: 
RaKpecT Jl8)K8.!Q;R8 yrru,1 paBflbl, TO O])ll\'\'.lhle napaJJJl8Jlbllbl. 

4 ,lJ.OKB)KHTe, '!TO ecnH npu nepeceqeRH H ,!I.BYX npstMblX CeKYt[leii 
COOTBeTCTBelUible yrJibl pas'!lbl, TO npl!Mt.re nap8JtJteJ11,1J1,J, 

5 ,lJ.oRIDKBTe, <!TO ecm1 rrpH aepeceqefum ADyx npHMLIX ceKyutea 
CYMM8, 0A]lOCTOPOBH.liX yrm)B paaaa 180°, TO rrpstl'.tble aaprut
Jl8JlbHbJ . 

6 PaccKBJl<HTe o apaKT1Nec1<11x cnocooax nposeJ1eH1rn napanneJlb
Bt.rx llpHl!lbTX, 

7 O6'bJICBl!:Te , K8KH8 YTB8p)!(,1teHJUI B83blB810TCH 8KCHOM8.MH , IlpH 
Be,111:!Te npH.l\fepbl 8.!{ClfOM, 

& ,!J,OKa)!(HTe, 'IT0 'lepea A8JllIYIO 'JIO'lKY, ae Jle>R8.U{YI¢ H8. ,118.HllOii 
ITPHMOH, rrpo x OAl'IT DPIIM&SI, napanJJ8JlbHBJI ABilH0 ii. 

9 CcpopMyJIHl)YHTe 8.KCHOMY ll8P8JIJt811bHDfX np.llMblX. 

10 Ka.Koe yTsepm.u;e1rne l:183bl88eTCH CJl8,llCTBMeM? ,ll;OK8>KHTe, qTQ 
Dp$1M8H, nepeceK810U{8H OJIJIY H3 nyx aapaJIJie ,'TbHbIX !rpSfMbIX, 
nepeceKaeT H APYl"YI0-
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11 ,ll;OIUl'l<HTe, q'l'<) ecJllf ABe IlPJIMLl.8 napa.n:Jie.llbBhl TPeTbei:1 rrpKMoJ:\'., 
TO OB'lf napanneJI&Hbl. 

12 KaJ<8JI TeopeMa ff831JBBeTCII o6pBTHOH ABRBOii: TeopeMe? IlplfBe
AHTe npHMepbl TeopeM, o6p8THJ,IX A8.lfHblM. 

13 ,D;oKBJKlilTe, 'ITO npe nepeceqe_mm JtByx napannen&aLIX npSIMhl,x 
ce1<ytt1eii liB.KpecT ne»<anme yrm,t paBRJ,I. 

14 )J,oKIUKHTe, 'l'I'O ecm1 DPHM8H nepnee,aHKYJTKpBa K OABOii: H3 ABY}( 
napanneJTbliblX OJ)JfMLIX, TO ORB nepoeHAHKYJTHPHB HK AJ)yroit. 

15 ,ll;OKIUK.UTe, 'ITO IlPll nepeceqeHlill'I ,llByx 08p8JTJieJlbBJ,LX OpHM!,p( 
ceKytneii: 
a) COOTBeTCTB8HBJ,?e yt'Jlbl paBHbl; 
6) CyMMa OAffOCTOPOHHl{X yrno.s pae11a 180°. 

16 C<t>opMyJTHpyiiTe H ,ll0K8.lf(Wl'e TeopeMy 06 yrnax C COOTBeTCTBeHHO 
napan11e.llbH1JMR cTopouar,m. 

17 Ccj)opi,cyJIH:pyihe H AOKB>KHTe TeopeMy 06 yrnax c COOTBeTCTBeJiHO 
nepneH,aHKYJISIPHblMK CTOpOHBMH. 

,l(onoJIBJITeJ11,Hhle 3aJJ,alflt 

ll :l O Ha pacym<e 122 CE=ED, BE = EF n 
KE II AD. ,ll;oKamaTe, 'ITO KE II BC. 

2 14 Q IlpllMBJI, npOXO,llJIIIIIISI qepe3 cepeAH
HY 611cce1<Tpuc&1 AD TpeyroJT,bRllKa ABC 
Fl nepnettAFll<YJLIIPHBII K AD. nepeC'eKBeT 
CTOposy AC B TO'IKe M. ,l{OKIUKJJTe, 'ITO 
MDIIAB, 

215 Q Ilo A8HBblM. pucyBKB 123 RrulAHTe 
yron 1. 

2 111 C Ha pHcyHKe 124 DE - 61fCCeKTpHca 
yr n:a AD F. Ilo p;asm,.tM pHcys1<a u aii».wre 
yrnbl Tpeyro Jr&H:RKa ADE. 

2 17 g Ilp8Mhle a H b napaJTJiem.1w npllMOt! 

A 

PMc. 122 

c. ,ll;OKB)f('HTe, 'ITO mooasr npHMBll, nepe - PMC. 123 
ce1<a10m,an: npKMYIO a, nepeceKaeT TIUOl(.e 
H llP.llMYIO b . 

• _,,., TI b M " Pl!Mble a H nepeceKalOTCH. O>RHO JTH 
n·posecTH TBkYIO lfPIIMYJO, KOTOpaH nepe
ceKaeT UPll"MYIO a H napBJlneJibHB npsr
MOit b? QT.aeT o6ocayli:Te. 

2 I !l* Q ,D;&Rlll J1Be npn:Mble a H b. .D;OK8)1(HT8, 
'ITO ecn:u 11106aJ1 npsrMB11, uepeceKaJOII(M 
npJ!MYIO a, nepeceKaeT H IlPltMYIO b, TO 
ll,PJIMble a a b napBJIJTe,)tblibl. PMC. 124 

V 
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220 Cl .ll,oKalKHTe, 'ITO eCJlH npH nepece'leHHH JlBYX npSl-MbIX a H b 
ceRymee H8KpeCT Jie>K81llHe yrJibl ae paBHhl, TO npSIMhle a H b 
nepeceKalO'l'CSI. 

221 □ A=• Tpeyro.111,eKT< ABC r1 TO'l.1u1 J\1 ll N TaKHe, 'ITO cepe;uma 
OTpe3Ka BM COBD8,!18eT C cepe,!IHHOH CTOPOHbl AC, 8 cepe,11HB8 OT• 
pe3KB CN - c cepeAHHOH CTopoahl AB . .D;oKa)KHTe, q•ro TO'tKH M, 
N H A nemaT ua o,11soii npJ'I.Moii. 

222 }];aBbI np.llMB.ll a H T0'lK8 A, He Jle>KBU\Bll BB Beff. C IlOMOlllblO 
11.HPKYJIJI H mmeHKH qepe3 TO'lKY A npoBeAJtTe npnr.ry10, napBJI• 
JieJibffYIO npllMOH a. 

I 



I'Juma IV 

CooTHomeBBR Mem.zzy cTopouaMH 
SI yrJiaMH Tpeyrom.HHKa 

B 3TO'I rnaae Mbl CHOBa 06paU1<18MCSI K rpeyronbH11KaM 111 6y,neM 
o6cy)M.aTb pa3/111'4Hbl8 11X CBOMCTBa, np11 3TOM 00/lbWoe 8Hl1· 

MaH11e YJ~en11M npl'IMOyronbHblM TpeyronbHIIIKBM, T. e-. TBKIIIM TP8 · 
yronbH11KBM , y KOTOPblX 0,llHH yron npl!MO'I . HeKOTOpble C8011CT83 
npl!MOyronbHblX tpeyronbHl1KOB tl3XOMT npaKTM'48CK08 11PHM8H8· 
HHe, Hanp111Mep, 8 KOHCTPYK\.IIIIAA yronKOBblX OTPIDf(arenei1 , KOTOpble 
W11pOKO HCl10flb3YK>TCS! 8 paan11'4HblX ycrpoi<CTBax - OT senoc111ne
AOB AO KOCMH'48CKHX annapaTOB. 06 3TOM TalOK8 6y.neT pacCK83aHO 
e ABHHOi< rna.ee. 

1• .. , CyMMa r.JIOB T e rOJibHHKa 

31 TeopeMa o cyl\-IMe yrJI OB 
Tpeyrom,um ,a 

J(Ot:Ca»teM OAKY U3 BB>!tHeil:wKX TeopeM reo

MBTPHU - TOOpeMy O cyMMe Yl'JIOB Tpe y roJil,RKJ<a. 

TeopeMa 

CyMMa yt'JlOB Tpeyroru.1111i-a pansa 180 °. 

,l{OK838T8JIJ,C'l'B O 

PBCCMOTJ)Hll1 ll])OB3BOJTblll,Tff Tpeyr0JTbBlll< 

M C H A01:C8>!<8M, •!'TO 

L A + LB+ LC = 180°. 

Q_ 

IlpoeeAeM 'lepe3 eepmRBY B np11My10 a, na · A C 
PIIJIJTeJU,UYIO CTOpoHe AC (pee. 125, a) . -YrJibl 1 R 4 
>lllJU[JOTCSl tlllK])BCT JJB~HldH yrna~m npB nepe 

<:e'leHHH napaJJJleJrJ,Hl,ll(_ np.sl'.Mh!X O 11 A C CBRYtABH 

AB , a yrJI&r 3 a 5 - aa1cpecT n0>1<-Bll\l'lMll yrna:Ma 
1tp11 nepece'!etlllH Tex me napaJIJIBJTL .H blX npm,u.:ix 

ce1<y111eii BC. Ilo~o.My 

L 4 =L l , L5 = L 3. (1) 

0•1ee1-1,11.Bo, CYMMB yrJIOB 4, 2 II 5 pae
Ha P83Bepayr<>My yrJiy C llCJ)lllBIIOH B, T. e. 
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L4 +L2+L5 = 180°. OTCIOAR, }"llJTbl'B8Jr pases· 
CTSft (1), llOJtyqae11c Ll + L2 + L3 = 180°' HJlH 

LA+ LB + LC= 180°. TeopeMa AOt.438.lla. 
Bu elll,llHM yr.nol't Tpeyl'OJlbHRK8 ll83bl-118eT· 

CII YI'OJl, CMeJKBblH C Klll<HM·BH6y.n;b yt'JIOM 31'01'0 

TpeyroJtJ,BJ!l(,8, ,l'.(O.K8)!(8M, qTo BB8lllllHit yroJJ Tp e

YJ;'OPJ>BHK8 paaeu CYMMB ltllY X yrJIOB Tp eyroru. HHKa , 

Be CM8lltllbU'. C BllM , 

06p8TJ{MCII K pBCYffKY 125, d, H8 KOT0p0M 

Y!'<)JI 4 - SB8lllBBH yr'OJI, CMe)l(Hbl/i C yrJIOM 3 Jl8BBOJ;'O 

TpeyrOJlbJraKa . Tax Ka.K L4+L3 = 180°. a no reopeMe 
o CYMM8 yrJIOB Tpeyl'Om.RHK8 (Ll+L2)+L3=180°, 
TO L4 = L 1 + L2, -qTo fl Tpe6o88JIOCb 1101<aaaTb, 

32 O CTPOYJ'0ID,BJ, Jlf , npaMoyro.ru.ru,m'. 
II TynO)TOID.JU, Tii 'rpe)TO.ITT,JUll<l1 

Ra T eopeMlil O CYMM8 yrnoa TP8Yf'OJ!bHRK8 

cne.n;yeT, 1JTO ecJ!H S Tpeyrom.HHKe 0/:IHB 113 yrJI08 

npllMOH mm: Tynoi-1, TO C)'M;'\1.8 .n;syx .n;pyrwc yrJIOS 

Be npeaocxo.n;KT 90°' B !f08TO¥Y Kft)K,llbl.11 H3 B BX 

OCTphl'A. Ta.KUM o6pa30M, B mo6oM Tpeyrom.JfllKe 

JJ:H6o see yrm. 1 OCTJ)hle , .rm6o pa yr.n:a ocT1u.re1 
a Tp8THH Tyn OH H.IIH npRMOH. 

E cm-1 see TPR yrJia TpeyronbBHKa OCT· 

pble, TO Tpeyrom,BHK H83blB8eTCII OCTpo yron .bllblM 

(p uc. 126, a). Ecn.l! OAHB ea yrnoa Tpeyrom,HHJ(a 

TYIJ0H, TO TpeyroJlbaJlK l:183blB8eTCI! Tyn0yrO,lll,Bl>IM 

(pHc. 126, 6). EcJtn 0.11,HB, 113 yrJIOB -rpeyrom.H H K8 

OpRMOH, TO TpeyrOJ!bHllK lUl3blB8eTCB npRJ\tO)'l'Om. • 
Hbl M. Oroposa llJ)RMOYl'OJlbBOl'O TP8Yl'0Jll,HJIK8, Jie• 
ma~all npOTHD DPlrMOl'O yrJia, f!Mbl888TCll THIJ O· 

T81JY3O it, 8 JlD8 .lij)yrHe CTOpOHJ.,) - K3T8T3MB, Ha 
PRCyHKe 126, 8 H306pamea apSIMOYl'OJ!b!lblH Tpe 

Yl'OJlbHIIK ABC C DJ)II M blM Yl'JIOM C. 

3 a.aa<rn 

0,,m poylOIIJ>Hbl (i 

mpeylQll ~ UK. 

A 

a) 

'fynoy,o;,.,,.,;; 
mpe yl'Ol Jb)fU1' 

6) 

1lpA.<$t0fM/l bH-M4 

rrtP4>,Yl0,1bHUK 

6) 

PMC, 126 

223 IJ Ha:il,!{HTe yron C TJ)eyronb1uma ABC, ecim: 
a) LA=65 °, LB = 57°; 6) L A =24 °, LB = 130°: a) LA=a, LB=2a; 
r) L A= 60q + a, LB =60 ° - cx. 
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224 Cl HMAllTe )'l'Jl.bf ,rpeyronh.BJUut ABC, ecmi LA : LB: LC= 
= 2: 3: 4. 

225 )J;oKaJl<H're, 'ITO KillK,!11,m yron PIUIBOCTOpoe:aero TpeyroJtbBKKa 
pa.aeH 60°. 

226 l].oKal!<llTe, 'ITO Yl'Jlbl npu OCHOBamm paBH06eAJ)eRl!Oro TpeyrOJtb· 
H11Ka OCTpble. 

227 0 Hli.AAHTe yrm,r paaao6e,A"peBHOl'O Tp0yr0JlbHHKa, 0CJm: a) yron 
npH OCHOBaHllH e ABa paoa 60JlbWe yrna, npOTHBOJie-lKlllJ:\ero OC· 
HOBa.BRIO; 6) yron npH OCB0B8HHH B TPH pa;ia MeHbme BHemae r o 
yrJta, CM8JKHOl'O C HHM, 

228 □ RllB,!IHTe yr Jib! PaBH000AJ)eRHOl'O TpeyroJJ.bHHKa. ecJJJ! 0.IU!H HO 
ero yrnoe paaeu: a) 40°; 6) 60°; a) 100 °. 

2.29 0 B paBH06e,a;peHHOM TpeyrOJlbUHKe ABC C OCROBaRHeM A.C npo
Be,A"eBa 61IcceKTpl!:ca AD. Hai!AHTe LADC, ecnu LC= 50°. 

230 CJ BncceKTPlICbl yrnoB A ll B TpeyroJlbHHKa ABC nepeceKO:IOTCII 
B TO'IK0 M . Hli.AAKTe LAMB, ecnu LA= 58°, LB =9 6°. 

231 C Mem1aaa AM Tpeyron&HHKa ABC pesaa nonos11ae cTopoabl 
BC. ;D,01<aJ1<nTe, 'ITO TpeyroJlbliKK ABC npRMOYJ'OJlbliblJI. 

232 Beirao JUI YTB8P>KA8HRe: eCJUI TpeyronbRHK P8BB008AP8HKhlH, TO 
o,a;RJJ Ha er o a.uewllltX y1•nos s ,a;aa peoa 6on&m e yrna Tpe.yroJl.b• 
Hl!K8, He CMemaoro C 3TKM BH8WJUIM yrnoM? 

2:~ □ ,Il;oaamare, 'ITO 6HcceKTpuca saeomero yrna npll sepmirae 
pasao6e,a;peHl10ro TpeyrOJlbHKKa, npo TKBOJleJl<~ei! OCBOBBHl!IO, 
napannem,na OCHQBaHHJQ. 

234 u 0,rnlH H3 BH0WHBX yrJJOB pasHo6e,A"peHBoro TpeyroJlbBHKa pa-
13eH 115°. Hai\,a;aTe yrJlbl TpeyrOJlbHHXa, 

235 C B p11Bao6e,a;pe1IBOM Tpeyrom,.lllme ABC c ocaoaaaHeM AC npo
Be,ll,eaa 6Hccel<TPHC3 AD. Ha~ll;HTe yrm,r &Toro TpeyroJl.bRKKa, 
ec.1111 LA.DB= 110°. 

CooTHomeHHSI Mem,ny cro pol:Ia.MH 
li r JlaMH T e rOJ lbHHKa 

33 TeopeMa o coo·r a omeR1utx Me,i;-:.zzy 
CTopouaMn 11 yrnaMu Tpeyron1,n Jma 

T eopeMa 

B 'l'.J)eyroru.HHKe: 1) npoTJ1:a 6on &meu cTOpolU,l n:e
lK HT 6om,IDRii: yron; 2) o6paTHO, np OTKB 60JJbW81'0 
yrJJa nelR HT 66m. m all CTopon a. 
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,IJ;oKaaaTeJibCTBO 
1) IlyCTb a Tpeyrom,HHl<e ABC ciropoaa AB 

60Jibto8 CTOpoRbi AC (puc. 127 , a). ,l(OKfilK8M, qTo 

LC>LB. 
0TJIOlKHM aa CTOPOHe AB 0Tpe30K A.D. paa 

Hblli CTOpose AC (pn c. 127, 6). Tax KIU( A.D < AB, 
TO TO'!Ka D nearnT M8lKAY 'l'OttKBMIJ A II B. Cne
.llOBareJlhso, yron 1 S1BJJS1eTC11 ttaCTbto yrna C, », 
aaatt HT, LC> L l. Yron 2 - asemmti% yron Tpe
YJ'0.11.bITTH~a BDC, no&ToMy L2 > LB. Yrn1>1 1 ll 2 9 
pasubl K8K yrm,I npe OCHOlllUIHH paeao6e)l1)8RIJ0l'O 
Tpeyrom.wn<a ADC . TIU<IIM o6paaoM, LC> L1, 
L l =L2, L2>LB . 0TcIOA8 cn~yeT, 'ITO LC>LB . 

2) IIycTb 11 TpeyroJl.bul:IKe ABC LC> LB. 
,[(oKameM , 'l'l'O AB > AC. 

A 

a) 

A 

Upe;(l]OJIO)KUM, <fTO 3TO He T81(. Tor,1ta nn6o 

AB= AC, nu6o AB< AC. B nepaoM cny,,rne Tpe
yrom,RRK ABC - paaRo6e.1Q>e.1t1:IblH, a, aaa•niT, 
LC= LB. Bo BTopoM cnyqae LB> LC (npo Ttts 6onb
men C'l'Opollbr ne>KliT 60Jf.Lnrni% yron). H TO a .!(l)Y· 
roe npOTHaope.tiliT ycJIOBHIO: LC> LB. Iloa-roMy 
uame npeJtnono)Kel:IHe seuepao, -n, cne.n;oaaTeJILH<i, 
AB> AC. TeopeMa AOKaaaa:a. 

B 6) 

Cne1tCTOKe 1 

8 np1n10 yroJlb UOM TJ)eyroJlbBKK8 rKDOT8JIY38 6oru. 
me KSTCTa. 

8 C8MOM .a:eJie, rHJIOTenyaa Jl8JKKT npOTKll 

rrp11Moro yrna, a K8TeT - trpOTKB ocTporo . Tax KOK 

npsu.toa yro;r 6om,me OCTporo, TO rHDoTenyoa 6om, ,. 
me KaTeTa. 

CneACTBBe 2 

ECJtB .o.sa y r n_a Tpeyrom,n)lKa pasu:w, TO Tpeyr<>Jlb· 
llllK paano6e,zwe.llKblH (npu aneK paa no6ellpeHHoro 
rpeyrom,,muta). 

,11,oKIIJJ(eM Wl'OT If!YH3HIUC. llyCTL B TpeyroJTL• 

anKe ABa yrna paaRbl . Tor;,:a pasw,1 K c-ropoaJ>'l, ne

malI{.He npOTlill 3l'HX yrnoe • .D,ettCTBUTenL1so, ecm:r 

P11c . 127 
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11peJ1,llO.II~BTb, 'I.TO 01um B3 YK838HBbJX CTOpoB 

60Jlhlll8 11.pyroil:, TO yron., n.e>.K&IUlilH npOTHB nee, 6y 
J\e'l' 6().m.me yr;ra, ;rema~ero npoTIIB ,!l})yrou cTopo 
Hhl, 8 3TO nponmope'lHT YCJIOBHIO (TOMy, 'ITO .118JJ· 
1n,1e yrm,1 paBHhl). 

HTaK, B TpeyroJI&HKKe AB8 CTOpOHl,I paBHbl, 

1'. e. TpeyroJJ hHJfK - paBBo6el\P8HBblH. 

34 Hepaue ncTBO Tpeyro.111>1n1Ka 

Teop e Ma 

Kaltt,({8 ,B cro p ou a TpeyrO JU.IIH ,l;(a M8 ll bW 8 CYMJID,1 

JIBYX .11pyru x CTopou. 

,ll;OK838T8JIJ,CT B0 

PacCMOTPHM trpoli3BOJTbHhlH TpeyroJlhHHK 
ABC n AOl<ameM, 'I.TO AB< AC+ CB. OTJJO>KHM ua 
11 POAOJJJK.emm CTOpoo1,1 AC orpeaoK CD, paaahlii 
CTOpoue CB (PHC. 128). B paBuo6e.npeueoM Tpe
y ron.hHl ·iKe BCD L I .: L2, a a TpeyronhHHKe ABD 
LABD> L l B, oaa•ntT, LABD >L 2. 

TaK KaK B Tpeyrom,1111.Ke npOT11B 60JJbWero 

yrJt a JJe)f(HT 66;rbmrur cropoua, TO AB < AD. Ho 
AD=AC + CD=AC + CB, ooaTOMy AB<AC+CB. 
Teo pe Ma ,!IOK83 U B. 

CJie,1:1CTau e 

}l.JUt mo6 wx Tpex TO'l eK A, B II C, ae JieJK llJIJ,KX 

na on;noii rrpnMoii, cnp ase.nml'llw uepa aeucTaa: 
A B < AC+ CB , A C <AB + BC, B C < BA+ AC. 

Kam.11oe H3 3THX eepaaeHCTB H83bl;B8eTCJI 

uepaae n cTBOM Tpeyroru. H11Ra. 

3a)J,a'llf 

B 

~ 
A C D 

PIAC. 128 

236 Cpaauwre yrJlbl Tpeyrom.run<a ABC o l.lblRCHHTe, MOlf<eT nu 6b1Th 
yro;r A TynhlM ., ec.1m:: a) AB >BC >AC; 6) AB = AC < BC. 

237 CprumKTe CTOpoRbl TpeyroJT&Hm<a ABC, ecJIB: a) L A > LB > LC; 
li) L A > LB =LC. 

13 
C0<m11am1PIWA ,,u-x Oy 
rmopo 11Ct.Mt1 u yt.1ta .tfci 

1npt1yet>.1n,uu'l\·O 
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248 

244 

245 

246 

247 

248 

249 

250 

J ,l{oKa>KHTe, 'ITO B paBH06eA,peHHOM Tpeyl'OJtbHI-O<e OTJ)e30K, CO· 
el(RBJllO~H mo6yio TO'iKY OCBOBaBHR, 0TJill'{lfy!O OT eeplllHHbl, c 
upOTRB0llOJIOJKHOR eepnumoii, MeBbllle 60KOBOli CTOPOHbl. 
□ noK&JKwre, 'lTO 8 TpeyroJibHHKe MeAHaHB ee Mew.Ille 8blCOTl>l1 

rrpoaeA,iiHH0li H3 TOI! me aepWIIHbl. 
□ B pae1106e4peHROM Tpeyrom.mtKe ABC c ooaoaaKHeM AC 6nc• 
CBKTPHCbl yrJtOB A H C uepece1<a10TOR ll TO'IKe o. ,llOKa)!(HTe, 'ITO 
TpeyronbHHK AOC - paeao6e,1tPeBBbla,, 
□ TiplrM ·aR, napaJJJTeJI.bHIUI OCH088.HHIO paeao6eJ.U)eHH0£'0 TpeyroJib• 
HHKa ABC, nepece1<ae-r-6oKOBlde cropoabl AB H AC B TO•t:Kax M H 
N. )loJ.<.a)!(.HTe, 'f1'0 Tpeyrom,ll..ll]( AMN paeeo6eA,peHH.bIB, 
0 )loKal!<llTe, <ITO ec.ITTI 6ecce1<Tp11ca aee.111Bero yrna TpeyuonbR H· 
KB llBPBJIJieJll,88 CTOpoee TpeyrOJtbflJfK6, TO TpeyroJlblUf.K PBBHO· 
OOA,peBHbm, 
□ "l{epe3 aepwuay C Tpeyr0JibRHKa ABC npoeeA,e.ea npRMIUI, na
panneJibBaR ero 6HCCBl.<TPHCB AA, H nepeceKBIO~BJl npRM)'!O AB 
B TO•I.KB D. )lOKBlKHTB, 'lT0 AC = AD. 
0 OTpeaoK AD - 6HcceKTpHca Tpeyrom ,IDIK& ABC. q epe3 T0'lKY 
D apose.l{eea npm,,:aJt, napanJtem,aaa AC n nepeceKOOOU\IIA CTopo
ey AB a Toqxe E . .IlOKa)!(l!Te, 'ITO TpeyroJlblill:K ADE - paaeo-
6e,zwe e:m.rli. 
□ qepe3 T0'IKY nepece11erurn 6HCCBK'l'PHC 
BB 1 11 CC1 TpeyroJtbIDtKa ABC npose,l{e• 
ua. npHMaJl, napMJIM.b.llair npu,ioif BC H 
nepece1<a10~aa cro poHbl AB u A C coOTBeT· 
CTBeRHO 8 TO<fKBX l,1 H N. no1rnarnTe, 'lT0 
AfN=BM + CN. 
□ H a PlfCYIU<B 129 JIY'lH BO H CO - 6HC· 
CBKTPHCbl yrnoe B a C TpeyroJibBH.Ka ABC, 
OE II AB, OD II AC. noKBJKH'l'e, '!TO nepH
MeTP b.EDO paeen A,.1mue oTpe3Ka BC. 
□ Ha pucym<e 130 AB=AC, AP=AQ . 
,noRBlKKTe, 'l'l'O: 
a) Tpeyrom,f{l'[1< BOC - p11Beo6eA,peH.llblli; 
6) npl!M6J!. OA np0X0AHT qepe3 cepe;xm1y OC· 
HOBBBlfll BC If nepneBl(HKYJtSIPBB K BeM)'. 
~eCTBYllT JtH 'l'peyroJtbaHK co CTOpoiuu,m: 
a) 1 M, 2 M It 3M; 6) 1,2 AM, 1 AM H 2,4.l{M? 
B pasuo6e,l{peUBOM. 'l'J)B-yl'OJlbHHKe OJ:tllB C'l'O• 
poaa pa.aaa 25 CM, a .11pyran pa.1.1Ba 10 CM. 
l (l;IKSIJ H3 BHX IIBJllfOTCI! bceoarumeM? 
□ Haii,IXRTB CTOpoay p11Bao6eApe11BOl'O 
Tpeyrom,runca, ecJia ){Se ,l{pyrBe cropo
llbl p11BH1,1: a) 7 CM B 3 CM: 6) 8 CM H 2 CM; 
e) 10cM a 5CM. 

A 

PHC. 129 

A 

PHC. 130 



251 □ )J.oKa»rnTe, '!TO Kam)la11 C'l'o_poaa TpeyroJI&HHKa 6om,me paaao
CTR ABYl< ,ttpyrHX CTOpOH". 
Pem ellJfe 
,ll;oKame M, nanpHMep, '!TO B -rpeyroJIJ>ll HKe ABC AB> AC- BC. 
T8.K KIU( AB+ BC> AC, TO AB> AO - BC. 

252 □ .ll,Ba enemmrx -yrna Tpeyrom.anK .a npa pll3m.rx Bepnnm .ax paB
Hbl. IlepHMeTp TpeyroJibIDrl<a paBeH 74 CM, a OAB.a H3 CTOPOH paB
aa 16 CM. Haii.ztHTe )180 JIPYl'He CTOp0Hbl Tpeyrom.mrna. 

253 □ IIepHMe'l'p pa11ao6e,1U>eaaoro TpeyroJI&H HKa paeea 25 CM, 
p83HOCTb JlllYX CTOpoa paeaa 4 CM, 8 O11.HH H3 ero BH81IlHHX 
yrJIOB - OCTphllf. Hali11.wre CTOpoR!,J TpeyroJl.bHl'U<a, 

1'£c] Il p,iMoyr oJibHI:de TpeyroJibHHKH 

35 He1t0Top1,1e csoii cTBa 
npn:MOyt'OJibllLtX TpeyrOJIJ,JlllKOB 

PaccMOTPHM .ceoliCTBa npKMOYl'OJlbHb!X Tpe
Yl'OJIJ,HRJ(OB, KOTOpble YC'l:8R8BJIH.88JOTCB C IIOMO-
IJ.lbJO TeOpeM.bi O cyMMe Yl'JIOB TpeyroJ1.J,lUIJ<8. 

1°. CyMMa miyx OCTpblX YJ'JIOB nps.Moyi;-om.eoro 8 
Tpeyrom. HHKa paBHB 90°. 

13 C8MOM 11.e.ne, CYJIIM8 yrnoa TpeyrOJr bHHKa 
P8.BH8 180°, 8 llpll?,IOii: yroJt paBeH 90°, 11O3TOMY 
cy MMa P.Byx OCTpbIX yrJIOB np1n.to yr OJ1bBOl'O Tpe 
y roJI&mU<a paeaa 90°. 

2°. Ka TCT nps.MOyroJD,JIOt'O Tpeyrom. BHKa, J18;((8 • 
~cfr npoTKB yr n a a 30°, p8BM llOJlOBlme l'HnOTe· 
Hy3bl , 

PaCCM:OTPliM npRMOyr0 JlbHb!B Tpeyrom.HUK 

ABC , B KOTOPOM yroJI A - rtpllMOii, L B = 30° IJ, 
31;1aqwr, LC= 60° (pac . 131, a). .ll,OKIUf(eM, '!TO 

1 A.C = - BC. 
2 

TipHJIOJl<HM K 'l'J)eyro.tJ.bIDtKY ABC paoBblH 
8My Tpeyron.hRHK ABD TBK, KBK IIOK83BHO Ha 
p11cy1me 131, (5. Il onyqRM Tpeyron1>1uuc BCD, 
B KOTOPOM LB =L D = 60°, noaTOMY DC = BC. H o 

75 
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l 1 8 
AC= 2 DC. CJ1e.11oeaTe./lbBO, AC = 'i' BC, cn·o 0 Tpe-

6ooanocl> ,noI<a3aTb. 

3o. ECJJH KaTe'l' np!IMoyroJt.LUOl'O Tp8yr<>JD,JD1J<8 

paa eu OOJ!OBHHe OUIOT8JtY3JJ, TO yroa, .'18,K~jf 
npOTllB 3TOl'O RBTeTa, paBeH 30°. 

PaCCMOT))HM op1IMOY7'0JTbliblH T))eyroJibHl<lK 

ABC, y KO'l'oporo KB.TM' AC paaea aonoa .aae r1m0Te• 
ay3&I BC (pac. 132, a). }J,oKa.>KeM, <1To L ABC=80 °. 

JlpIIJIO>RRM K TpeyroJibHHKY ABC p&BHl,IH eMy 

TpeyrOJJbHHK ABD TDK, KBK 11O1<838HO aa PHCYH· 

Ke 182 , (). ITony'lffM paBHOC'l'Opomrnil TpeyroJibHHl( 
BCD . Yrnw paauocTopoaaero Tpeyrom.mU<a paBebl 
APYI' APYPY (o6'bHCBHT8 ll0'18My), DOOTOr.fy KB»<AblH 

03 Bllx paaeu 60°. B 'IBCTllOCTH, LDBC=600. Ho 
L DBC=2LABC. Cne.11osaTeJ1&1to, LABC=30 °. 'ITO 

H Tpe6oaaJIOCb JJ,OK838Tb. 

36 IlpH 3 H8 K II pane R CTBa 

np RMOyrOJil, llbI X T p eyl'OJIJ,UUKOB 

'l'aJ< KBK 8 OpJIMOyrO,'lbHOM Tpeyrom,HRKe 
Yl'OJI M8lKJJ.Y ABYMJI I<8T8'1'8Mll OpJIMOil:, a JJJ06hle ABB 
npSlM.blX yrna PBBRbl, 1'0 H3 nepeoro D.PR3HBR8 pa
BeHCTDB TpeyrOJl.bBJU<OB CJ18JJ,YeT: 

---------------
Ecmt I<BTeTr.1 OJJ,aoro np10t oyroru.uoro Tpeyrom,-
ellKB COOTB8TCT88JlBO p &BHbl K8.T8T8M APYl'Oro , 'J'O 
T8l ~lt 8 Tpeyro11l,llllKH p 8Bll bl, --------------,l{ Mee, '0:i aToporo npu3aaxa paeeBCTBa Tpe• 
yro.llbn01>oa cne11yeT : --------------EcJ w RaT8T Jf llPHJIClK8111,lW K lleMy OCTpbn'i yroJI 
o.1n1oro npllMOyroru.Horo '1'])8)'l'OJl.blIKK3 COOTB8 't · 

CTBelW: 0 p&BBJ>f K8 T8 TY H JtplfJ1811\8U(eM:y K He.M.y 
OCTPOMY yrny AJ)yroro, TO 1'8K H 8 T p 8froJtbU 11Kli 

p 8B 1Cbl~, 

PacCMOTPJJM ell!e ,1108 npH3H8I<8 paueBCTB8 

UpJIJ\loyrOJJbHbfX TpeyroJJbRHKOD . 

a) 

8 

D A 
6) 

P11c . 132 
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T eopeMa 

ECJJ)l l'HDOTeuy aa ff OCTpblii YJ'OJJ OABOl'O np llMO • 

y rom.nol'O Tp e yrom.mJKa COOTBeTCTB CHJIO p3BBl,l 

rHnOT e uy ae ff OCTpoM y yr ny APYJ'Ol' O, TO T3 KHe TJ)e · 

y r OJlbJUIIDI pll BBl,l . 

}]; OK8 38 T8JJl>CTDO 

Ha CBOHCTBa 1 ° n. 35 cnep;ye-r. '!TO 8 TaKIU 

TP8 Yl'0Jlbl!J1K3X ,!l:88 ,npyT'lfX OC'l'pbtX yrna T8K)Ke 

JlA BHhl. noaTOMY TpeyrOJl.blll!Kll panm,r no BTOPO· 

MY np aanaKy paueHCTBa TpCyl'0.1lb HHK08, T . e. no 
CTOpone (r HO!>Te.Byae) B ABYM rrp uJie)K~BM K Be.ii 
y rn aM. Teope111a AOKaaaxa . 

TeopeMa 

ECJIH rnn OTeuy aa 1t KBTeT O.({ROro npJIJlfo yro n&• 
uoro TpeyroJlb BHKB COOTBeTCTB eHBO p3BBLJ l'.IUIO• 

Teuyae ff KaTeTY ,Apyro ro, TO T8KHe TpeYJ'OJlbBHK H 

paBH£l. 

,!l;or<aaarenJ>CTBo 
P accMO'l'PH M TpeyroJlbHffK-ll ABC H A ,B1c1• 

y KOTOphl x yrn hl C a C1 - IlPJIM.lile, AB= A 1B ,, 
BC = B.c, (PRC .• 133, a, I!) . ,l.l;OK8)KCM, 'ITO LI.ABC = 
== L:.A,B 1C1• 

B 

C A 
a) 

6) 

Ta.K RBK LC = LC,, To TpeyroJlb1u1K ABC 
MOlKHO H8Jl0)10lTb ua TpeyT'OJlbHlill( A,B 1C, Tll.K, 'ITO 

sepm e aa C COBMeCTHTCJI C aepanrnoil Ci' a CTOpoHbl 
('A ff CB H8JIO>K8TC8 COOTBeTCTBCHBO ea JIY'{H C,A , 
H C,B,. n ocKOJibKY CB = C,B,, TO uepn ni W\ B co

BMCCTBT CSJ C nepIIDtBOH B ,. Ho TOl'AB BepUlll'.llhl A H 
A , TBIOJ<e COBMe<.."l'SITCB. B C8MOM AE:JJe, ec.n.u npeA· 

IIOJl O>KIITb , 'lTO TO'lK8 A COBM0CTHTCH C aeKOTopo ij 

11,pyroj:j TO q KOH A 2 .nyqa C1A,, TO DOJl)"III M pBBHO· 

6e,ApeBBbl:H TpeyroJlbHlcm A,B1A .i , B KOTOpOM Yl'JlN 

ll !)H OCHOOaHK:H A ,A 2 ae paBlfbl (.llil p 11cy11Ke 133, (1 

L A 2 - OCTpMA , 8 LA, - Tynon KllK CMe>KHl>IB C 

oc•rpblM YT'JIOM .B,A,C, ). Ho 3T0 eeBO3MO>KBO, n o 

ll TOMy uepunnrw A H A, COBMflCTIITC$l. 

77 
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CJiep._oaa')'eJJbHO, noJIHOCTblO COBMeCTIITCIJ Tpe 

yrollbB IU<K A.BC a A ,B,Ci, T. e. oan pasui,i. Te o p e 

Ma ):IORA38 Ha. 

37" YroJIKOBbUf OTpamaTeJib 

MbI 3BBeM, 'ITO CYJl{Ma ,1113yx OCTPbIX yrJIOB 
npliMOYroJibHOro 'l'peyroJibHHl<B -paeaa 90°. 8TO 

C.B0HCTB0 JiemHT D OCB0Be l(OHCTPyJ<JJ;Hl'l npocTemne 

ro yrOJil<OBOro 0TpS)KaTeJIIJ. IlpeJK.Ae <teM OnHCBTh 

ero ycTpoHCTBO, pacc1110Tp1,ud CJl8AYIOlllYIO aa.n:aqy. 

8BA8 '18 
Yron 111emizy aepKM .llMli OA u OB paaeu 90°. 

Jlyq cse-ra, na,!\1UOw;B! na 3ep11ano O A no,11 yrnoM a, 
OTpa>KaeTC11 OT aero, a 3areM 0TpamaeTCJ! OT oep1<a• 

na OB (pee. 134). )loKB3BTh, 'ITO lll!ABIOIJ.IHH H OT· 
pameHm,m JIY'lH napaJIJ1eJibR1>1. 

Pe weuu e 

A 

no 38KOHY 0TPIUK81!1UI cseTa 1l8A810It{Ali O N 
JIY'I SM H Jiyq MN COCTBBJIHIOT c npa1110A OA p 110. 134 
paee.ble yr.llbI a. TaK KBK TpeyroJlbB.HK MON 
np11MOYJ'OJtbH1>tH, To yron MNO paaeu 90° - ex. 
IlpHM8HliJl Oll$1"Tb 38l<OB OTP8)1(8JmSI CBeTB, no

JIY'f88M, 'l"TO JIY'I MN H OTpameHHblH JIY'I NT 
COC'l'BBJilJlOT c npllMOH OB paa11:1,1e yrnbl. O6-

paw;aRCJ, K PHCYSKY 134, Mb! BB,!(HM, 'ITO 

LSMN = 180°- 2<J., LMNT = 180° - 2 (90° - ex)= 2<J., 
ll09TOMY LSMN + LNINT = 180°. 

Cne.a.osaTeJii.no, na,ua10~HH nyq SM H 0Tpa 
meua1,1i nyq NT aapBJIJl'8JtbHbl, '!TO lf Tpe60B8JIOCb 

,II.Ol<a38Tb. 
1Tpocreiinucd i yrQJIKOBbl"U OTPVKBT8J[b ape,11-

CTaBJJ.ReT co6oii lleCKOJtbKO 3epKa.n, COCTBBJieRHhlX 
TBK, 'l'rO coce,UHH8 3epK8Jla o6p83YIOT yroJI B 90°. 
H a pircyJIBe 185 a Ba,tte JIOM8.llOH JlWllf.R cxeMBTH • 

tJeCl<H H3o6pameH TBKO!l OTp~aTeJib. IlpeJ:ICTBBHM P11c. 135 

* 8,11eC1, ll " 1111m,eellwe-,,, nye1<,TM, OTMe'lelllil,le auea,11oq
Koi!, ee SllJJJIJIO'l'Cll OOll38TeJfLJU.r~rn. 

18 r,,pua rv 

B 



ce6e, q,O Ba 3TO,T OTplt)l(aTeJl.b Il8A80T nyqoK na

p 9JIJleJTl,RhIX JIY'{eJi (:1rn. PllCytrne 3Tll JIY'IH R3015pa

){(8 1Ib1 qepm.JMH JllllUUIMH co CTJ)eJTK!lllllf) . Tor.ua 

p:r pamelmble JIY'{H 6y AYT aapaJUleJTbllbl na.lllllOUll-lM 

JIY' lal\1 (3TH .ny'IJI R306pametlhl t.B8TtlhfMR JlllRl'IJI· 

1',111 co CTpeJTKaMR). Ta1utM o6paOOM, yrOJTKOBbm OT· 

palKaTem. ♦B03BPaUlaeT Ha3a.ll• Ila.J1a10II1RH Ha Hero 

ny 'lOK napanJieJJl>RhIX nyqeii npu mo60111 pacno110-

me11w1 OTpl\maTeJISl no QTBOW8t!RIO K ll8A8.IOUleMy 

n Y'f.KY nyqeii. 

8TO CBORCTBO Yl'OJIKOBOro OTpamaTeJISl HC• 

OOJlb3Y8'I'CSI B Te.KHHKe. TaK, yrom<OBblH OTp&J:Ka · 

T8Jll> yCTIUl8BJIHBOeTCSl ua 3a,11HeM KpblJie B8JIOCR· 

11e.11a J{Jlll Toro, q;o6bJ t B03BPllUlaTb 11aaa.11• CBeT 

!I BTOM06HJibUblX ¢lap. 3TO ,AaeT B03MO;KHOCTb BOJIH· 

TeJllO aBTOM061!.Jlll BH,AeTl, HO'lblO w,.ym;H« enepe,AR 

eenoc11ne,11. 0:rMeTUM, 'ITO YJ'()JIKOBblil OTpll}!(aTem., 

IICUOJlb3Y8MLri! Ha npaKT HJ<e, ycTpoell' 6onee CJIOlK ' 

BO, tteM on11caBffblH npoc:re.iiwHJi, HO npHR~Kn ero 

4eHCTB H II TOT me, 'lTO H y npocTeawero yrOJIKOBOJ"O 

o:r pamaTem1. 

YroJD<OBblH OTpamaTeAi. 6blJI YCT8 • 

HOBJ!eB 88 OABOB R3 OTe"l'.eCTBeHUblX IUI· 

TOM8TH'leCJ<HX CT8HllHH, 38IlYII.leliBblX 

RS JIYHY, C noeepXBOC'i'l1 3eMJIM yttacTOK 

Jlytlbl, BS KOTOpOM H8XOAHJ18CI, 8B T OMa

'l' K'leCJ<8Sl CTaJi~Sl C yroJfKOB.blM 0Tpli}!(8• 

TeJieM, 6wn ocaeII1eH Jl'Y'IOM naaepa. Jl y'I 
• eepayJIC/lt B TO me MeCTO, !')le 88.XOAH JICH 

n a3ep. li3MepH11 TO'lH ,Oe BpeMII , OT MOMCBT8 

DK.JIIO'l8RHJI naoepa AO MOM8HT8 1103BP8Ule • 

Emil CKl'Bana, y ,11aJ10Cb C 88CI,M8 BblCOKOH 

'l' O'lUOCTblO H.aHTH paccTOJUUfe OT nosepx

HOCTH 8eMJin AO nosepxBO¢T 0 Jlyllbl. 

3a~a-r,m 
254 Haii: ,11HTe yrJl'bl paaao6e,IJ;pelilloro np,r111oyroJ11,11oro TpeyroJlbH.HRa. 

255 □ B paBR06e,11peH1lOM :rpeyrOJll>llllKe CDE c OCHOBIUIHeM CE IJp0 -
B8,ll8H8 swco:ra CF. Hirn,11t1Te LECF, ecJi n L D = 54 • . 
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256 !.J Oi:111u Ha yr .nos npstl\loyroru.uoro Tpeyronb11.mta panen 60°, 
0 CYMM.a rmtOTCllY3bl H MClll>WCI'O H3 KaTeTOB paBRI\ 26, 4 CM. 
Haii.,l\HTe rn n oTeayoy ·rpeyroJI'b.rmKa. 

257 0 B npm,1oyroJ1bHOM TpeyroJlb1mK e ABC c rrpm1rbrM yrJ101\1 C 
aaeurna>i yron npn aepunm e A paseR 120°, AC+ AB = 18 CM. 
Hait)IJ:t re AC 11. AB. 

258 u Ha cepe,l\Hlibl D CTOpom,r BC pa:BHOCTOPOllHero TpeyrOJibBl1• 
Ka AB O apose.i:tiiH nepnen,1111.Ky;rsp DM K rrpm<to'li ./1.C. HaiiAHTe 
.flM, eCJI» AB = 12 CM . 

259 U Yron, npoT11110,neman.i11ii ocaos1unt10 pauuo6e.rqielllioro Tpe
yronbmma, paaea 120 °. Bwcora , npose;tel.tHM K 6oKoBoii cTopo
He, paaua 9 CM. Haii.AHTe OCBOBaHUe TpeyrOllblllrK8. 

260 .J BlilcOTa. upoae,11eaH8SI K ocao»aamo pa.eao6e.npeHRoro TPC· 
yroJlbBHKa , pruma 7 ,6 CM, a 6mcoaasr cTopo .aa Tpeyro./lbHBKa pas
Ha 15,2 CM. Haii.AHTe yrn.bl 3TOI'O TpeyroJI:hlr:t{Ka . 

261 ,UoKalKHTe, 4TO B paano6eJ{pellHOM Tpeyrom.IDI.Ke BhlCOTbl, npo
Be,l\eRlUote 113 ee_panm. OCBOBIUIBSI, p8.BH.bl. 

262 B TpeyroJibH.ITK8X ABC n A 1B 1C, yrJibr A H A 1 - npl!Mble, BD 
fl B1D1 - 6acce &TPHC.bl • .llOKamnTe, 'l'l'O 6 ABC =A A 1B 1C1, eCJtH 
LB= LB, n BD=B,D ,. 

26.'3 BbtCOTbl, npoae ,11emrb1e K 6oKOBblM cTopoeaM AB n AC OCTPO· 
yronoeoro pa1mo6e,11peaaoro Tpeyron .hmrKa ABC, nepecei<a!O'l'CH 
B TO'IKe lvf. Haii AHTe yr n bl Tpeyr-onbK111<a, ecn11 LBMC = 140 °. 

264 BblCOTbl AA, H BB 1 Tpeyront.tUIJ< -11 ABC nepeceKal()TCR a TO'l
Ke M. Ha1'i,A.H-reLAMB, ecJIHL A=55 °., LB=67 °. 

265 B paaeooe,a;peRHOM. Tpeyront.BJ'IKe ABC c OCROBBHHeM AC npo
se,11eRbl 6HCCCKTpHCll AP H BblCOTll AR. HaiiJV!Te yrnbl T)>e.yrOJlb
HHKa AHF, ecJIIT t.B = 112 °. 

266 Ha OTOpOllllX yrna O OTMC'ICHhl TO'l rm A 11 B TaK, ' ITO O A = 0 8. 
':l epe3 aTl1 TO'TKH npoael{ eHbl llPRMbl .C, nepnen}IBKynnpBble K C'l'O· 
poH.BM yrn:a 0' nepeceKl\lOll.lHC<»l 8 ~·o•me C. },{OKa)KBTe, 'ITO l!Y'f 
OC - 6ncceKTpi,rca yrna O. 

267 }.{OKll>KHTe, ~!TO ,11,llll OCTpoyrOJl.bti:blX ·rpeyl'OJrbl£lil<.a PII.OB.hl, ecJlH 
CTOpOR8 H Bb!COTbl, nPOllCA8RRblC 1'13 ROHD.Oll S'toti C'l'O'l)0.8&1, O».· 
BOI'O Tpeyl'OJlbHJUM COOTBeTC'l'B8B1JO paBRbl CTopoae H BhICOT8.M, 
rrpoee,11eHifblM 1¼3 KOHll,OS 8TOH c-ropOHhl, ,l{pyroro TpeyrOJtbHl.tKll. 

268 Cq>opMyJU,£pyihe H AOKlllK.H'Te yTseplK,l\etme o npH3Hll.Ke paeeu
C'l'88 apnMOy1 :0Jlb11LfX Tpeyl'OJIJ,RKKOB no J(8TeTY II apOTWIOJle}K.ll• 
ll,\OMY yrny. 

269 }.{oK~HTe, •tTo A ABC~ .C:.A,B,C., ecm1. LA =L A 1, LB=LB , fl 

BH = B, H ,, r,11e Brr " B1H , - ei,rco'r1,1 6 ABC 11 6 A 1B 1C,. 
270 BayTpH yrna ,11aua T04l<II A. IToCTpoifTe npnMyro, npoxo,Anncyro 

•repea TO'lKY A a OTcexaJOII\YIO aa cTopoaax yrna pasable OT· 
pe3KH. 

80 /'..V(l~ll fl ' 



Il ocTpoeHHe Tpe yroJ II,H.HKa 
IIO TpeM aJJeMeHTaM 

38 Pa ccTomme OT TO'll,Jt AO npnM oii . 
PaccTomnte Me m .izy napa J1JJeJJ1>n:&lMli 
IlpJIMldlllH 

J;>aCCTOIIBHeM Me ll<AY ABYMJ! T0•n<ar.m Mb) U8 · A 

3tlllJ!lf ,umrn:y oTJ)eaKa, coemm1110~ero aTR T0QKH. 

fl BC,lleM Tene p b TI0BIITH I! pac CT0l! IU III OT T0"Ql(H ,110 

n pl! MOR 11 pacCT0IIBJIH MCll<Jcy uapMneJlbffblMR 

n p l! MblMlt , 

IlycTb 0Tpea0J< AB - uepneu,uID<y1rnp , rrpo-
11e,ucaehlil: H3 T0•tKH A K npRMOR a, M - JU06an 

ro •raa npSiMOR ll , 0TRH'IHaJJ OT H (pH C. 136). OTpe. 

J (JI( AM H83uCBaeTCR BBR JIOHDO H, npoae,11 euaoi,i H3 

T0 'IKH A K DPlll'.SOH a. B npKM0yr0JJbll 0 M TpeyroJTb• 

IUl Ke AHM R8TeT AH Mear , me PJilDOTeH y m,1 AM . 
Cn:e11;osarem,uo, n epn eRA:lfKyn np, np o-se.11,eH· 

H blii K3 TO'IIOI K n p!IMOK. MC.HLJll e n 106o i1 H8 · 

1<.'IC08DOH, npose.ue im oif H3 TOH me TOlfKJI K aTOii 

ll pl!MO H . 

)J.mma n ep rreJIAKKYJmpa , n poae,ncUHOro H3 

TO\fK U K JlJ)Sl'MOH', 118 3.Llll88'1' C.lJ pa CCTOlJll TICM OT ;;IT-OH 

TOQl<H 1{0 JlJ) llMOli . 

O TMC'?HM, 'lTO pacCTOsurne OT T 0'Um ;xo npn • 
MOR paBH0 JfaH MeBbmeMY H3 pa cCT0 l!lU i H OT 3T0R 

TO•IKH ,n:o TO'feK DpSlMOii. 

Ha pli!CyRRe 137 paCCTOIIR He OT TO'IKM B 11.0 

O l)l!MOH p p aueo 3 CM , a paccT0ITEll1 C o·r TO•m H C ,110 

:n oii rrp11Moii: pauao 5 CM. 

Ilpelf<,Ae qeM BBCCTH' DORJITJile PB CC1'0.Rffl{lJ 

Me>l<AY napBJ1J1eJ11, .BW,MH 

OJ\HO H3 eamJJeiltmlX 
ll PJIMh1X. 

T eope111a 

np.su, bThll'L, PIIC CM0TP HM 

CB0KC l' Jl napll.llJfe JJ:.bllbIX 

a 
R M 

Ontf>I''""' AM -
,,a1ut.0H1WJC " np,R,Moa a 

PMc. 136 

PMc. 137 

Bee T O'l:Klf Ka~ .11,oii lf3 JJ.BYX napanneJlbHhlX npR · 
~tb1x paBuoy,11a.r1e11J>1 OT ,ttpyroii npRMoii.. 
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.D:0Ka3ll TeJILCTBO 
PacCMOTpK111 nap8JIJl8JtbHble npS!Mhle a li b. 

OTM8THM Ha npJL'\fOH a TO'IKY A H npone,tti!M IL') i:l'l'Oli 
T0'll< lf nepneHAHKYJrS!p AB K npSIMOK b (puc. 138) . 
):(oKaJKeM, 'ITO paccromnre OT mo6ol!: TO'IKll X npn 
Mon a AO npm.,;oa b p asao AB. 

Il poseAi!M H3 T0'll( H X nepneaAffKYJisrp XY 
K npa 111ou b. Tax KaK XY .l b, TO XY .l a . Il p11Mo· 
yrOJlliHbl e TpeyroJILHKKH ABY u YX A pasHbl no 
MmOTeey3e H oeTpollfY yr;ry (AY - o6~an fll~OTe
HY3B, a Yt'Jrbl 1 e 2 pasHbl KBK HBKpecT Jr8>KB.U(He 
YJ'Jlbl np H nepeeeqeB.Hu napBJJneJILHhlX npllMhlX a u 
b eeKyi:qeA A Y). Cnep;osaTeJlbao, XY = AB . 

lh a.K, mo6as T0<n<a X np11MoA a Raxop;HTCH 
aa paceTOSIH:Hlf AB OT Dp!IMOil' b. O'leSH,[tHO, see 
TO'll(li Dp lll',l 0ii: b aa x o,tt11Tell BB TBK0M >Ke paeeT0 11-
ll:IIH OT npsrMOH a. TeopeMa AOKaaaaa . 

lfa AOK8.3Bln!OH TeopeMbl 
CJie,ttyeT, qTO TO'IKa, ASH>Kyi:qa11ea 
no 0AHOH H3 nap8JlllMhHblX llpSI 
Ml>tX, see spe M!J Ba,<O,IIHTCSI ea OA· 

ROM H TOM me pacCTOlUUUI OT /IPY· 
rott npSl,MOH, 

PaCCTO!IBlle OT JlpOB 3 SO.llb • 

HOH TO'lKH OABO'H H3 napaJIJl e.llb• 
llldX ltp!lllll,[X AO APYI'OH nplJMOH 
llB 3 bIBBeTC!I paCCTOJIBBeM Mellt.[ly 

M' JlMH npllMblMH, 

OT llleTWlf, 'l'l'O pBCCTOHBlfe Me>KJOI napMJieJll>· 
Hbl l\llf np S!Mhl MH paeao HBRM8HbllleMy H3 paceTOJIRHM 
OT TOlleJ< OAJlOI% npmdO i!'. AO TO'lel< A'PYT'Oi:i np!I MOA. 

SaMe'l&BJle 1 
Cnp aeeAJmBO YTSepJKAeHRe, o6paTnoe AO· 

KJi3aHBOH TeOpeMe: Bee TO'IKH DlJOCROCTH, pacno 

JJOlK8HHbl8 no O~ CTOpouy OT ,ttaBBOH np.11Mo$1 H 

paBBO y,D,aJJeHBble OT Hee. /l 8llC&T Ha llpJlMOii: , napaJ1 -

J18Jl:bBOH AllHBOii. (~OKB >KHTe aTO ea.MOCTOSITeJILHO.) 
8aMe'l&BBe 2 
Ma AOKa3a Hnoi:i TeOpeMbl a ei:i o6paTROA CJJe

)zyeT' 'ITO ~IHOllC eC TBO s ce x TO'<leK ITJIOCK OCTH , Ba • 

B 

P11c. 138 
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,:oJVIDJ,HXCll na .ll8BHOM pa CCTOIIHHH OT A 8.Bll0H 

11p 11Moli K neiita~ no oroiy <.-ropouy OT eee , ecr& 

11p!IM8R , napa .ixne."Ib.llaH .ll8BHOli npHMoii. 
B C8MOM ,Ilene, nyCTb a - A8BB811 npn

MHII , d - ,ll8HBOe pacCTomme. 0rM8T0N aa DPII· 

~10(1 a llPOH3B0JlbllYIO TO'IKY A 0 npoee,11.eM 

oTpeaoK AB ,IJ.JlHlll,I d, nepneu,AKKYAAPHbIH 1< npn

~iofl a; ttepea TO'iKY B npoae,11ih,i npffMYIO b, na

paJ1JJeJ11>ffYIO npnMoii a (c,nenaHre coOTaeTCT1!Y· 

io~ rrli pecyBOK). Il o ,llOK838HHOil' TeopeMe ace 

'1'()<tRl:l npm.,ofl b BaxO)lllTCJJ a.a p aCCTOIIBBli d OT 

UPII MOA' a, T . e. ace OBH npBBa,IIJ18)1(8T liCKOl\10• 

MY M80)1(eCTBy . B CHJIY o6paTBOi TeOpeMbI mo68.8 
TO<IK8 HCROMOl'O M80)1(eCTBa Jl8.)l(JIT Ha npllMOH b. 
'l'II Kll:.t o6pa30M, KCKOMWl\11 MHO)l(eCTBOM 1taJ1ffe'l'CSI 

n p 1tMa11 b. 
MHO>K8CTB0 acex TO'l .eK, YAOBJleTBOl)fflOU{llX 

KllKO MY·JIH6o YCJ10alf10, liB,Or)la H83blBBIOT reo 

J\18TP11'18CRHM M8 CTO M TO'leK , YAOBJleTBOP •lfl.Oll{HX 

3'1'0MY YCJIOBHIO. MO>RHO C1tat1aTb TeM C8Mb!M, <!TO 

reO M81'J)H<tecxoe M8CTO TO<teK nJlOCKOCTB, H8XO,llll· 

Q.IHXCII ea ,!(8HROM paCCTOIIHlUI OT ,1188:llOH npRMOH 

H Jl8)1(11Jl{HX no OABY CTOpoHy OT aee, eCT& llpHM&II, 

na panneJlbHllJ! AaJJBOH DpllMOii. 

Ha <lTOM cpaKre OCBOB8.ll0 yCTpoH.CTao llB· 

GTpyMeBTB, Ha3bI ,B88MOro peil:CMY COM (pHC, 139, a) . 
Pel'iCMYC acno nayerc a a CTOJUJJ)HOM ,AeJie AJI.H paa

MeTKH aa noaepXHOCTH ,llepeBMHOro 6pyc1<a npa-
1\!0ti, napaJJJJeJI .&HOH Kpiµo 6pyc1<a. llp11. nepeJ:IBKme

HHU peAci,cyca BAOJib 1<pa11 6pyc1<a M8T8Jlmr<reoxaSJ 

nrna .npo'lep'll!llae-r OTpe30K IIJ)JlMoli , napBJIJieJib• 

in.iii Kpa10 6pycKa (pHC, 189, 6). 

39 IlocT po eu Jfe TJ)eyrom.nu1 ta 
no TpeM 3Jl eMellT 8 M 

3at1aqa 1 
IlOCTPOHTb TpeyroJibBKK n.o ABYM cropoeaM H 

l{l'Jty M8>KAY HRMH, 

83 

a) 

6) 

PMC, 139 

CoomnnUH!IHUI . 111~.JK~ 
emopO UtlMJ,l ,, Jll.1iMIU 

fllJ)«Ut0.1lMUJK U 



P em ClUle 
llpe,RAe ecero Y'J'O'l:IUIM, KaK ay>KHo norm 

M!\Tb 311' 38,Q;Bqy, T. e. 'fTO 3,l.lec-i, ,l.lBHO H ~ITO ny,imo 

llOCTpOBTb. 

)J;am,1 OTPC3KH P,Q,, P2Q2 n yroJI hk 
(pBC. 140, a). 'l'pe6yeTCSl c 00\'t!OII{blO ll;llpKyrur u 
JTHHCHIOJ (003 M8CIDTa6H1,IX ,l.lCJie!IB'H) IlOCTp0HTb TR 

KOH TpeyroJ11,81U( ABC, y KOTOt)Ol'O ,l.llle CT0t)Olrbl, 

cKameM AB 11 AC, pasubl 11aHHblM oTpeaKaM P,Q 1 
H P2Q2, B yroJI A Melt<AY :'ITBMH CT0p0KBMH paneH 
;i;aHBOMY yrJiy hk. 

IlpoBe,l.leM IIpSlM}'lO a H Ha Heii C DOMOII{b!O 

[{H])KYJIII OTJIOlKHM 0Tp830K A.8, pBBHbl:H 0T 

p83RY P,Q, (pJIC . 140, 15). 3aTeM DOCTpoBM yroJI 
BAM. paaui,rn .nam10My yrJTy hk (KaK aw CJ.1e

J1;aTb, Mb! a.aaeM), Ha. Jl)"18 A.M OTJIO:>KHM OT· 

peaoK AC, pana&1A oTpeaKy P2Q1,, II Ol)Olle,l.leM 
oTpeaoK BC. Iloc-rpoeHHr,m TpeyroJI1,HHK ABC -
BCKOMblli. 

B CBMOM ,l.leJle, no DOCTpoeHHlO AB = P,Q,, 
AC = P2Q2 , LA =L hk. 

OnBCIUIB.blH XO.A IlOCTp0BHlJJl DOKB3blB .a -

eT, 'ITO npn ruo6hlX .niumhl'X OTpeaKax. P,Q,, PtQ 2 
R ,l.laH!lOlll. aepaaeepuyroM yr Jl8 hk UCKOMl>rii Tpe • 

yr0JrbllllK DOC'l'J)OlJTb MO>K.UO, TaK K8K IIPllMYIO a 
R TO•uq• A na nea MOJKHO Ob16paTb np083l)OJU,BO, 
TO c~eCTBYll'l' 6eCl(OBC'IJJO M110ro Tpeyrom.HHKOB, 

Y.llOBJIB.TBOPSJIOtqHX YCJIOBHllM 38,Ail'IH. Bee 3TH TPB· 

yrO.n1,HllJ(lil P8BBl>l A,pyr ,Apyry (no nepBOMY apH3H8· 
KY PIIB8HC'l'B8 TpeyroJlbllllKOB), D03'roMy ITPIUIJITO 

roso pn- ri;, 'ITO ,l.18lnl8JI 3~8 '18 H:Me8T e;l: IIJJCTB8 Jlll O0 

pemeJ111e. 

38Jl8 '18 2 
llOCTpOBTI, Tpeyr0JJbHHK rro CTQP0lle H J1BYM 

npmie:>K&lltflM K eeii yrnaM. 

PemRTe clTY 38,Q;S•ry caMOCTOlrTeJlbBO, 

3a,11aqa 3 
llOC'l'pOHTb TP8Yr0 J lllftUK no Tl)CM ero c•ro

p088M. 

a) 

A B 

6) 

nocmpoo mc 1111'£• 
J M!tb>W~ ttO iJfy.~ 
cmopo1'1<1M u YlAY 

>f~ ' H lt.,HU 

PHC, 14 0 
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Pe1Uem1e 
ll yCTb .nam,1 OTPe3KJr P,Q,, P2Q2 H PaQ3 

{l)J<C. 141, a). TJ)tl6ye-rcn aOCTPORTb 1'J)eyr0JrbHJ,rK 
ABC. B KOTOPOM AB = P,Q,. BC =P2Q2, CA = P~Q3. 

llpone.u.eM ll J)lf.MYIO B 1;18 HeH C OOMOmhlO 
l( 11PKYJrll OTJIO)KJI.M 0'1'Pe30K AB, paBlfl>t~ OTpeaKy 
p, Q1 (pHc . 141, 6). 3aTeM rrocTpoHM ,11ee 01<py.m-
1,10CTH: OARY - C UWTp0M A H. plli\.l!YCOM P sQs, 
a ,11pyryro - c nenT poM B H pQAiryco~t P2Q, . IlycTh 
-ro<tKS C - o,11na ua roqeK nepece•1es11a a-r1uc oKpy;K
uoc.-re:H. 1Tpoee,11H OTpeaK» AC 11 BC, OOJIY'lKM He· 
1<0MWH Tpeyron&BHK ABC. 

B C8l\lOM ,!{Me, no nocTpoe ,KllJO AB = P1Q,, 
BC= P,Qz, CA = P,Q3, T. e. CTO-POHhl Tpeyrom,mn<a 
A BC paeuw AaHFlblM 0Tpe3K8M. 

3Ma'ta 3 ue ecer.11.a RMeeT pemeHHe. ,ll eitc TBH· 
Te.flbRO, BO BCl'!KOM 'fP8Yl'OJrhRJ11<8 CyMM8 Jll06bJX 
11.BYX CTOpon 6oru.rne TpeT.1,e/,\ CTOPOR.bl, ll03TOMy 
eC'.JUj l(aKOH•HHUYAb 1'13 A8JUU.IX OTpe:nms 6onbme 
am t panen cyMMe ABYK .npyrax, TO ReJlb3l'! noCTpo
ll'r.b TpeyrOJibHHK, CTOpOm.t KOTOPOl'O (laBBJlJIHCb 6bl 
All lJBhllll OTpe:mal\1. 

3ana'lll 

P, ,.__,.____, Q, 

p• __ _,,___, Q, 

P4 1 tr 1q . 

o) 

B 

6) 
llocmpoe>1u~ 

mP«:)'l ~kUXa 
tto mpE..-c. cmqpoua.'4 

PHC. 141 

27t li a TO'[HR K np!UdO» npos e.u.enbI nepneB,!l HKYJUIP II R.8KJIOrJRIUl, 
CYMMa AJIHH KOT0Ph1X paeua 17 CM, a pa3ROCTh ,!lJUHJ pa.eaa 1 CM. 
Fla»,!l HT8 paCCT0'1BHe OT TO'lKB AO npAM:OH,. 

272 U B patHTOC'l'OpolllleM TpeyronbRtJRe ABC npose.11.eaa 6ecceKTpH
ca AD. PaccTomr1te oT T0'-11:<n D Ao npnMO if A C pumo 6 cM. Hau 
.AHTe paCCTOlU[He OT eepnmlrbl A ll,O npHMOH BC. 

273 U CyMMa l"H.llOTeH)'3LI CE 11 KaTe-ra CD trpllMOYJ'OJlbaOro Tpe 
yrOJfb8HKa CDE pasua 31 Cbl , a HX paaaoCTb paella 3 CM. Hali'.,q11-
Te paCCTOHHHe OT eeplllJIHLI CAO np8t110il J)E . 

274 .D;oKamHTe, '!To e pas.ao6eJl])f',1nroM Tpeyronhtttt:Re cepe.ium a ocuo -
88HHJt pasuo :yp,aneaa OT OOICOBblX CTOPOB. 

27 5 Ha ocKoeamm AB pasao6e,Ape1u1oro Tpeyrom.HHKB ABO sa.Jt'ta 
TOtfl<a M , pasaoy.naneamu1 OT 60ROBhlX CTOpoa. Il,oKa>KltTe, 'ITO 
CM - BblCOTa Tpeyron bUJJ1<a ABC. 

276 LI 'lepea cepe,n1Uiy o·rpeaKa npoeeneea np11MaJI. ,r{oRaatuTe, 111'0 
l<OH~bl 0Tpe3K8 pasaoy,1;1ane.lfbl OT !ITOff npJrMoit. 

85 
C()QmtWUUIIUR .W~JtKtJJJ 
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277 

278 

279* 

280 

281 

282 

283 

284 

285 

286 

PacCTofilUfe Mem)ly napaJJJll!JfJ>HblMH npsrMblMH a H b PBBBO 3 CM, 
a Me}K,lty napanneJJJ>:m,,rMH DPRMWMH a u c paaao 5 CM. Hali,\J,Hte 
PIICCTOJU!He M8>K,lcy npllMblllfH b H c. 
C ITpRMa11 AB napamteJTbRa ap1U'40il CD. Ha .ilAwre pacCTOaltHe 
Me,K/:(y 3THMH DPllMbL'\nt, eCJTH LADC = 30", AD= 6 CM. 

,l{OKR)f(HTe., 'l'l'O ece TO'IKH DJIOCKOCTH, pacnOJIO)KeHllbUt DO OAlly 
CTOpOHy OT ,[18HHOK np,111«oli H p.aBHOYAaJJeHHble OT uee, Jleat8T Ba 
rrpl!MOH, napRJtneJtbBOH .118Ji.BOH, 

,l{&Hbl eepaaaepuyTw.ii: yron ABC K OTpe30K PQ. qTO rrpe,[ICTRBJlll· 
eT co6oii MlfO>KeCTBO acex TO'leK, Jl0>KR!II KX BHYTPll AaHBOl'O yrna 
11 YABJJtiHHb!X OT OpJ!!,tOH BC HS p8CCT08lllie PQ? 
tJTO IIJ)eACTaB,!!ReT co6oli M110mecTBO scex TO'leK OJJOCKOCTH, pas
BOY.llaJle.8:BJ,JX OT J(Byx A8811b!J( napaJtJteru.!IblX apm4b!X? 

Ilp=e a a b napllJU!eJtbHhl. ,noKB>KHre, 'ITO cepe,n:mu,1 oce.x OT· 
pe3KOB XY, rAe Xe a, Y e b, nemaT aa npm.toi!, napannen1>soil: 
npsrMJ>tM a K b H paaaoy»;ME!Hl!OH OT 3THX np.SMblX . 

'tfTO npe}:\CTOBJIHeT co6oii MBOlftecTBO ecex TO'l8K llJIOCKOCTH, aa
XOAllUIRXCH RR Aal!HOM pBCCT0/1:BlUI OT JJ;RIUIOH apsu,mii? 

3~a- aa DOCTpOB BHe 

□ n8.llhl ttpRMBSI a 8 OTpe30K AB. Il ocTpoihe nplJM'Yl() p, mi.pan
JteJibByJO npstl){OH a, TBR, 'IT06br PBCCTOlillHe M8)KJzy IIPHMhl1'1il 
a Hp (iwno pasao AB. 
Peme1111e 
0rMeTffM aa Dpl!MOH a 1<aKylO•BJ:16yp;b TOIi· A -13 
KY C H npoae,11iiM qepea TO'll<Y C npRMYJO b, ,___,__ 
nepneB,[111:KYJIRPHYJO K npHMOH a (puc. 142). 
8aTeM -na 0,IIHOM H3 Jty'{eH npRMOH b, ·HC:XO· 
ARW;JtX H3 TOqKH- C, OTJIO>KHl\'I QTPe3oK CD, 
paBHWH OTPC3KY AB . tJepe3 TO'IKY D npoae• 
AiiM npJ(}IJ:ylO p, uepneH,!UfKYJJRPHYJO I( Ill}ll · 
MOH b. Ilpmuur p - HCXOMBB (06'bHCHllTe 00 · 
'leM)'). • 

b 
D 

C 

Ka .K BH,l{.110 Ha OOC11)0elllrn, AJlll JIJ060H Alllt· P .. c. 142 
HOU npstMOH Q ll JIJOOOJ'O J18Hl!Oro OTP1!3K8 AB 
HCKOM)'JO llpID,l}'IO MO>KHO llOC1'PQ HTb, DpH'leM 
88)'.18:'18. HMeeT ,ll8a pemeim11 (ttpHM'.Lle p R P, BB 
pucyKRe 143). 
[J ,l{&Hbl nepeceKBIOJl.U{eCll npRMble a H b H 
OTpe30K PQ. Ha ttpl!MOH a· JJOC1'POKT8 TOqJ<y, 
YABJliiS.HYJO OT npl!l,rnH b Ha paccTOsmue PQ. 
IIo c,rpo ihe TpeyrOJtbUW( no cropoae, npune
,1uuneMy 1, aelt yr.ny a 611cce1<Tp11.ce Tpeyrom,· 
8:HKll, IIJ)OB(!JleRHOJI H3 aeplll11Hbl aTOI'O yr;xa. 
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D 

C 

D 
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J IIOCTJ)Olhe Tpeyrom.HHK no CTO,poae, Mep,aaae, npo110AeBBOll: K 
0/lHOH ll3 ABYX )U)yrHX C'l'Opoa, H yrJiy Me>KAY ,IJ,8RIU,fMlf CTOpOHOil: 
U: MC,l(lUUfOB. 

D ,l(a1n,1 oTpeaoK PQ H yron hk. Il OCTpoll:Te Tpeyrom.aHK ABC 
Ta& , "JTOObl: 

1 
a) AB= PQ, LABC = Lhk, LBAC = 2Lhk; 

6) AB = PQ, LABC=Lhk, LBAC=l..Lhk. 
4 

,l(aRlil Aila yrna hk u: h,k 1 a oTpe30K PQ. IIocTpoi.iTe Tpeyrom.aBK 
1 ABC TllK, qTo6b1 AB=-P Q, LA =Lhk, LB= 2Lh,k,. 

□ IIocTpO i Te np8MOyroru,ai.rl!: TpeyroJibHllK: a) no ,!\BYM KaTe
TaM; 6) no KllTeTY H npll.lfe>K~CMY K aeMY OCTpoMy yr ny ·. 
0 IloCTpoil:Te pasao6em>e:mu,1ll: TpeyrOJTl,HHK: a) no OOKOBOii: CTO· 
poHe a yrny, np0THBOJ!e>Ka~er,cy OCBOBBll'IUO; 6) no OCBOBaHRlO B 
yrny npH OCHOBaHHH; s) n.o OOKOBOi!'. CTOpoae a yrny np a OCHO· 
BllHHB; r) no OCHOBaHH!O H OOKOBOil CTOpoae; A) 00 OCHOBllHH!O H 
Mep,-aMe, npoee,11eaaoit x oc:aoe!lliHlO. 

□ ,I{aubl oTpeaKH P,Qu P2Q2 a P3Q8• IlocTpoi!.Te Tpeyrom,au:K 
ABC TaK, qTo6·hI: 
a) AB=P 1Q., BC=P 2Q2, CA=2P 3Q8; 

3 
6) AB=2P 1Q1, BC=P2Q 2, CA= 2P3Q3 • 

BcerAa JIil 3ap;aqa HMeeT peweHHe? 
□ IlOCTPOHTC Tpeyrom.eKK no CTOpoae, npID!C>KatqCMY K aeA 
yrny H BhlC<l'l'tl, npoeep;eBl;IOH K :n'OH CTOpoee. 

PemeHHe 
,l(am,1 OTpe3KB P,Q, lf P2Q2 11 Yl'OJI hk (PBC. 144, a). Tpe6ye't'
CSI IIOCTpoRTb TpeyroJJl,Blll< ABC, y KOTOporo op;aa H3 CTOPOB, 
c1<rut<eM AB, pasaa OTpe3RY P,Q,, O,!\KH 113 np1111emaiq11x x aeii 
yrnoe, aanpaMep yroJI A, paaea A8HBOMY yrny Ilk, a B'blCOTa CH, 
np0BCA81IHM R CTOpoae AB, pasaa ,A8lUlOM)' OTpe3RY Pa Q2. 
IIocrpoHM yroJl X.AY, pas~ ABHllOMY yrny hk, li OTJ!olKBM aa 
.nyqe AX OTpeaoK AB, paBRI,IB ABllBOMY OTpe3KY P,Q, (PKC. 144, 6). 
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A,,IJl DOCTpoeIDlll aepumm, 1 C lilCKO MOl'O Tpeyrwu.em<a 3aMC'l'KM, 'l'l'() 

paccro1tu11e orr TO<rKM C ,tto upstMOH AB ,aom1mo P8.BJJJi'l'bM P 2Q 2• 
M llO)K8CTBOM ncex 1'0'18K 11JlOCKOCTH, 1!8XOJV!ll{ HXCSI Ha P8CCT0-
1UIHII P aQa OT llp.KMOfl AB H JJema~ no Ty >Ke CTOpony O'I' 
np.KMOH AB, 'JTO H TOttK8 Y, ITTIJ1B8'l'CSI .npSll,IMI p, nap8JIJ18Jrb'll8 S1 
nps!MO K AB .Ii ll8XOASU1,a.11c11 88 paCCTOllllUH P ~Q2 OT O"J)SIMOR AB. 
C11e,1:10B8TenbHO, RCl<OM8SI TO'Cl<8 C ecTb TOtf.1(8 .nepece'l8flliSI n.pa
MOH p II nyqa AY. IloCTpoeime npitMou p ormcaao o pemeeITTJ aa
llll<tlil 284. O<ieBH,1180, TpeyromlntK ABC y,1:1oa.11e-raopne'l' eceM ye . 
noBHHM aa,aa<tH: AB = P,Q,, CH = PiQ 2, LA = L hk. 

294 IlocTpOiLTe Tpeyrollblllllt no ABYM <."TOJ)OHBM It 9blCOT8, np o ile-
,ae.a:uo:ii K O,!IHOi:i 113 3T l tx CTopoa. 

295 IlocTpoi!Te -rpeyrOJ!bHHI( 110 ABYM CTOJ)OH8M H Me,llHIUle, npoae
A'lH oo'II K 0,llHOA 1'13 3TlfX CTOpon. 

BorrpocLJ ]I.JUI nouTop eHTur K rnane IV 
1 C(j)opM)'Jrll.pyj:jre H AOKlUKl!T8 TCOpeMy o cyr,IMe yrnoa TpeyrOJlb· 

ITTIK8 . 

2 lt8KO.H yrOJI H8:ll,1Bll8'1'CJI 81Jeme11M YTJIOM TpeyroJll,HlilKU? J:{oK B· 
;,l(IIT8, 'ITO BHenrmdi Yf'O JI Tpeyro..Tu!U!Ka p8Bell CYMMC ABYX yrno a 
TpeyrOJlbHHK8, ae CMeauf.blX C HHM. 

3 ,llo.1<amHTe, '11'0 B JIE060M TpeyrOJ!bHKKe JU16O BCe Yl'Jlbl OCTpble, 
JIROO A118 yrJia OCTpwe, 8 Tp8Tldi Tyuotl HJIH llPHMOli. 

4 Kuo.ii TpeyrOJJhlf».K u a3h1aaeTC11 OcTpoyrOJlbHbtl'if? RaKoe <rpe
yrOJihtrnK ll83b1BaeTC11 TytlOYJ'OJlbRbt M? 

6 KaKoii TpeyroJU.filll( B83b1BBeTC1! UPSIMOYJ"OJibH1JM? KaK H83b1B8 · 
IOTCSI CTOPOBbl npm.toyroJlb8Or0 Tpeyl'Onblurna? 

6 ,lloKalKRTe, 'l'l'O s TpeyronblrlfKe: 
l) Up0TllB 6on1,mer1 CTOpOBbl ;oearn'.1' 60Jtbm.tii yron; 
2) o6 p aTHO, nponui 6om,wero yrJJa Jle>KHT 66JJbWllll CTOPOHa. 

7 ,l(OKB)IO IT8, qTo 8 np11:MoyroJ1 ·bBOM Tpey1 •0J1b1lHK8 l'HUOTe:Hy3a 
6om,me KBT8T8. 

8 ,l(OK8)KHT8, '!TO ecma ABB yrna TpeyFOJlhlJKKB p!UUfbl, TO Tpe· 
yroJJ'.birm< paaao6eAl)earu.rii. 

9 J:{oKamHTe ., '!TO Kll>K,!IMI C'l'Opoaa Tpeyf'OJlbUlfKa M881>tne cyMl\fl>I 
,!113yx ,Apyr'l:IX CTOpoH. 'ITO TBKOe acpane.llCTBO TpeyrOJibRHKa? 

10 J:{OK8lKl'ITB, 'l'CO CYMMB ABYX OCTpblX yf'JIOB npBMOYl'OJrbHOl'O TP8· 
yrOJU>Rl!Ka p8Bi.a 90°. 

11 ,l(oKamUTB, 'ITO KaTeT npRMOYl'OJll,BOl'O Tpeyf'OJlbRRK8, J18~f di 
rrp()TltB yrJJa B 30°, pa.uea UOJIOBHHe l'llDOT8HY3hl. CcpopMyJJHJ)}'H· 
TC ff AOKB>Kl!Te o6paTROe YTB8PlK/l8e:H8. 

12 C¢opMYIDlPYiiTe H AO"'IJl(l!Te yrlJ .epa<Aelllie O IIPH:lH9,K8 paneHCTBB 
npm.tOYl'OJ!blUJX TpeyrOJll,ltHKOB 110 1·11mrreayae l'I OCTpOMY yrny. 

BB f,4a,;u IV 



13 C<!><>PMYJtiWYHTe lJ JJ.OKa»rnTe y,rsepac.l{e1n,e o np113BBKe paseH
CTBB npaMoyro.nLHhrX Tpeyl'OJILl!H'K.08 no l'HIIOTeHY3e II K8TeTY. 

]4 O61>11CFl.l!Te, Ka.KOH 0Tpe30K Ba:ILIB88'l'CJI HlµSJ!OIJBOH, npOBe,t\88-
IJOR lf3 JJ.aIIHOii T0'11<.R I< JJ.BHBOH rrpaMoil. 

15 ,[(ORMR.11ere, -qTo nepne~ym1p, upose,Aemrwa H3 -TO'IKJl 1< upa 
MOii, Mein.me mo6oii: H8KJ)OHBOH, up0B8A81HIOH H3 'l'Oil )1(8 '1,'OqKJI 
K &TOH O])8111Ott:. 

16 q 'l'O H83hl88E!'l'Cll paCCTO1fBlleM OT TO'lRJl ,!\O npRMoa? 
17 ,[(oR8lK.HTe, 'lTO ace 'TO'll<li IUl~OH H3 AllYX uapa:itneJTLITblX npa

MblX paseoy,Aa.ne1J1,1 OT ,npyroil np11Moii. 

18 'fTo H83h1B8eTCll p8CCTOJIHHeM MeJ!<}U' ABYMSf napaJJJteJTLRb[MB 
UPSfMLlMH? 

19 ,[(O.K!UKWl'e ·, 'I.TO llfHQ.>KeCTBO BCOX T.O'leK O.llOCKOCTlf, eaxOP,Sft[tRX(',11 
88 ,!\IUUIO.M P8CCTOJ11JUH OT JJ.8ll110ii npa MOii H Jl8)1(1Ul\ll.X no o,1tay 
c-ropoay oT nee, ec-rL rrpaMan, napaJ1J18JlLF1.BJl aae11oi! OJ)IIMOH. 

20 \{TQ TB.Koe I'eOMeTpll<!l.'OKOe MeCTO TO'teK? Ilpase,!\HTe npaMep. 

21 Oth,11cmtTC, 1<8.K DOCTPOHTb Tpeyronbl{HK: 
a) no ABYM CTOpO!UlM H yrny M~Y ITTI.Mll; 
6) no CTopoae e ;l{BYM UJ)flJJB>KIUI\IUd 1< eeji yrnaM. 

22 06'1,acanre, KBK DOCTPOl!TI, TpeyroJILB .Jf.K no TpeM C'l'opoall.M. 
Bcer,lla ;ru: aTa 3a,J;a'la HMeeT pemeim:e? 

,ll;onoJIHHTeJThHLJe aa,uaqn 
2i'6 q .B paBao6e,t1t;>elillo ·M TJ>eYl'<>n.&B.JO{e ABC 

61:1cce1<Tp1:1c1;1 paoehlX yrnoa 8 u C oepe
ce1<,aJOTCJ1. e TO'Il(B 0. ,!J.OKB)l(l!Te, 'ITO yroJt 
BOC pa.sen saenrueMy yrny Tpeyr oJtb!fflKa 
np» aepwuae B. 

297 Ha CTopose AD TpeyroJtLlflfK8 A.DC 01·Me 
'1e1ta Tott Ka B TBl<, ,1To BC = BD. ,[(oKali<ttTe, 
'ITO npJll\188 DC napBJJJJ(!JlbBB 6HCC8KTJ)HCe 
yrJta ABC. 

298 Ha pecyuKe 145 ADIIBE, AC=AD a 
BC= BE. ,!J.OKBlKHTe, 'lT0 yron DCE - op11-
Moii'. 

200 Ha pncyuKe 146 AB=-AC, AP = PQ=QR= 
= 1W = BC. Hdwr-re yrQJI A. 

;JO() .D,01<amttTe, 'ITO B TynOyrollhHOM TpeyroJtb· 
1nn<e ocnoea.BBe BblCOTht, upoee.a,e,moii 1:13 

D 

P11c . 145 

I' 

sepw .111lh1 TY'JlOl'O yrna, JJPJIUIT ira cropoee R 
TpeyroJILBltKB, a OCHOBBlUlll DblCOT, npo- c 1-....,;::.w 8 
se.11ellH.L1X \13 eepuurn OCTpblX Yl'JIOB, - flll 
npo,11onmea:R11x c-ropoR . P11c. 146 
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301 R,3 TO<mH A 1< npffilfoii a npose,nee1,1 nepneH,11HKy.i1.11p AH 1:1 Hll· 
J<JIOHllwe AM I H AM 2 • )loJ<a)l(HTe, 'fTo: 
a) eMH HMJ=HM 2, TO AM,=AM ,,_; 
6) ecJIB HM, <HM,, TO AM 1 <AM, . 

302 Ha TOttJ<H A 1< up BMo n a npoae.neer.1 nepnee,ne1<yn.11p AH 
H H9.KJIOHHble AM I H AM z• ,f(o1<aJK11Te, 'ITO: 
a) ecJin AM , =AM 2 , TO HM, = HM 2 ; 

6) 8MB AM, <AM2, TO HM. <HM2. 
303* .D;ol<a)l(HTe, qTo a TpeyroJIJ,HRKe ABC Me,naaua AM Mel!1,me no

JJYCYMMbl CTOpoB AB H AC. 
!304* ,!J.OJ(BJRHTe, 'iTO 8CJlll TO'fKB M JJ8)l(HT BllYTPH TpeyroJJbBKJ<a 

ABC, TO MB+MC<AB+AC. 
305 }l;OKll)l(BTe, 'ITO CY1\l{Ma paCC-TOsnmili OT mo6oii TO'il<.ll, Jte~eii 

BBYTPH Tpeyron&mraa, .no ero sepWBH Meu&me nepHMeTpa Tpe
yron.&RHKa. 

306 .D;oKa)l(wre, 'lTO ecna AB; AC + CB, TO TOttltB A, B n C JtemaT n a 
o.a;eoA llpll MOi! . 

::107 B npHMOYJ'OJIJ,HOM TpeyronbRHK8 llJ,)088,lleHa BblCOTB 1!3 uepmHKbl 
np.11Moro yrna. )];OKVRHT8, 'iTO ,namt&ra 'l'p8yr0JlhHBK H ,ll'BB o6pa-
30BBBIDl:IXWl TpeyrOJJhBlfKa HM8IOT COOT8eTCTB8Bll0 ·paBHble yrnbl. 

!308 B paaso6e.iu,eHHOM TpeyroJJ&H 11.Ke ABC c OCBOBBHHeM AC, prui
BblM 3 7 CM, saemllliii yroJJ np a sepurlille B pa.sea 60°. Haii:,1.1HTe 
pacCTOJIHlle OT aepuuun,1 C AO np111.1oii AB. 

a09 B TpeyroJlhRl!lKe c uepaBH&IMH cTopouaMB AB H AC npoae,1.1eB&I 
BhlcOTa AH e 60cceJ<TpHca AD . .D;oKa>KK-re, •tTO yroJr HAD pases 
llOJ'IYP83HOCTH yrnoll B H C. 

310 ,!J.OKI\JKl{Te, 'iTO 8 PBBHblX Tpeyt'OJlb lUIKilX BblCOThl, npoae.l(eHHi,18 
K pBB Hl>IM CTOPOB'BM, paBRl,I. 

3J 1 'llTO tIJ)eJ{CTBBJIH8'1' co6oii MBOmeCTBO acex TO'leK llJIOCl<OCTH, Kll}K· 
,1.1a.11 113 Korop&1x paaaoy.ixa1uma OT p;ayx ,11.aau1,1x nepecel(alOII\HX• 
ell npmu,uc? 

312 OTpeaOK C08,IUflUleT ,aepaumy TpeyroJlbBHK8 c TO~l<OH. ne>KBII\88 
Ha np()THBOllOHO>KROli CTOPOBe. ,1l;OJ<8.)f(BTl1-, 'l'l'O 3TOT OTpe30K 
M8Rbme OoJlbmeB H3 J(BYX .iu,yrnx CTOPOR. 

a 1 :l* 0 IlocTpOHTe TpeyrOJlhtiHK no ABYM CTOPOB8M IJ 1118,IIH8He, npo• 
ae,nen110li K TP8TbeR CTOpoue. 

~H4 Il oCTpO:li.Te np.llMOyroJlhRbl.il'. TpeyroJI.bH:ltK no: 
a) rHnoTeayoe H ocTpoM)'.yrJIY; 
Ii) K8TeTY H Dl)O'l'KBOJl8"'1iII\8MY }'l'Jzy; 
.B) rHnOT8HY38 H KBTezy. 

:115 C IJOMOII\hlO IVIPRYJIJI a JIHB81dl(.H llOCTPOffTe yron, paaa:i,rn: 
a) 30°; 6) 60°; a) 15"; r) 120°; A) 150°; e) 135°; m) 165°; 3) 75°: 
B) 105°. 
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:-i16°• □ IlocTpolhe TpeyI'OJl'bHH'K no CTOpoee, BblCOTe, npoBe,ll.eHHOi!: K 
neii, H Me,!O{aHe, npoBe,ll.8H1:lOH K O,ll.HOH 113 ,ll.Byx APYrHX CT0p0H, 

a t7 □ ,ll;8.R Tpeyro}ll:,H HK ABC . IlocTpOATe oTpeaoK DE, napa.nne.11'&· 
HbD1 ll PllMOli AC, TaK, 'lT06DI TO'IKH D H E nema.n:H RB CTOPOHax 
AB H BC H DE = AD + CE. 

;-118 ,ll;aH pa BHOCTOpoamm Tpeyrom,HRK ABC H TO'lKa B1 Ha CTOPO· 
ae AC . H a cTopoaax BC u AB nocTpowre TO\fKH A 1 n C1 TaK, 
',IT06bl TpeyrOJl'bHRK A1B1C1 6&m PIUIHOCTOPOR]iHM, 

:u 9* IlocTpOATe Tpe)'I'OJl'bRHK DO yrny, BblCOTe H 6HCC8KTpHce, npoae• 
,!18lIHhlM H 3 BepmHHbl 3Toro yrJta. 

:!20* ll OCTpOATe Tpeyrom,HHK no CTOpoH,e, Bh!COT8 H M8,ll.Haee, npoBe• 
,ll.8HHb!M K 3TOi!: CTOpoHe. 

:i2f* Aae Tpeyron& Hru< ABC c npHMhlM y r JtoM A. H a cropoae AB 
noCTpoifTe TO'l KY M' HBXOAJ!lltYIOC$1 aa pacC'l'OITTIHH A M OT npa
MOA BC. 
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3a )l.a ql{ IlOBbillleHHOII TPY A"HOCTH 

3 aAaqn R r JJaue I 
IIyCTL a - '(9CJIO, BWP8)J(8JOtn;ee 4.JIB:ll:Y 0Tl)83Ka AB np R 8,IIHllK· 
n:e ROMepenHH CD, a b - '<fRCJlO, B&tpaill(alOin;ee AJll!HY OTpe3K8 
C.D np H e,11miun:e aaM'eperma AB. Ka.K cuaaaHbl Me>K,11y co6o li 
<rncna a It b? 
)];nH.Ba o::rpeaKa AB np\l e.11ue 11n;e H3M¢perurn E .F1 owpa>«.aeTCH 
' IU CJIOM m, a DPH e,1111Bl 11(8 Jl3Mepemu1 E2F2 - •utCJlOM n. KaK lllll 
'I HCn OM BWP8>1{88TCH )Vilma OTpeaKa E1F1 apH e,11m111n;e H3MCJ>i!· 
wrn E 2F 2? 
Il ycTh Lhk - M ea1,wnu H3 ;i,syx cMe}KRwx 
yt'JIOB hk H hl. )],OK!t,KRTe, •1TO 

L hk = go• - ½(Lhl - L hk), 

Lhl = go•+ ½(L hl - L hk) . 
Q IlnTb llp»MblX uepeCOl<.IUOTCJI B O.!OiOii -i·oq 

Ke (p uc . 147). Ha»;i,wre CYMMY yJ'JIOB 1, 2, P HC. 14 7 
3, 4 fl . 5. 
)];alll>I mecTL oooap a o oepece«a10uvocca n pHMJ,JX. lfasecruo, q ro 
qepea TO•TKy aepece<,eBlrn JIIOOblX AJlYX np1n,u,rx npoXO,!lffT DO 
«paitseii Mepe ew;e O)l;JJ.a ua ,n:amn,tx trP.IIMblX . ,l(oKa»rnTe , <rTo ace 
3TH IJPlfl'dhle npoxo,AaT qepe3 OAKY 1'0'1-1<-Y . 

.n= meCTb TO'l:eK. li auecTao, •ITO IJPll l\18H, llp0 XO,!llllll8H '18· 
pea mo 6we roie TO'fKfl, co.Q;ep)f(HT no «pali11eli Mepe eme o.o;Hy lif3 
.D,IIRllblX TO'le1< . ,I:(OK8)101Te , '!:TO ace STll TO•U<U nemaT Ha OJ.'(HOii 
rrpHMOH. 

3~a 'I.H 1' l'JJ8Be I1 
328 T O<rKR C, R c. nemaT 110 pa3Hble CTOPOl!bl OT IIpll MOli AB H pac

DOJlO>KeJll,l TDK, tJro A.C1 = BC2 u LBAC 1 = LABC 2 • ,lJ.oKSm HTe, 
'!T O opH MIUI c.c. apoXO,llllT 'lepea oepe).'(RHY OTpe3K8 AB. 

329 ,l(oKBm eT&, <tTO ecnn yro11, np 1rnemarn;a11 K aeMy CTopoaa e cy M• 
Ma AByx ,tpyr ex CTOpOH OJ.'(HOro TpeyronbH .lf Ka COOTBGTCTBCHHO 
paBlrbl YNTY, npH.ll8)f(8l:qeH K aeMy c ropoee 11 CYM Me ABYX 4.pyr\fX 
c-i:opoli ,apyroro Tpeyron1,u11«a, TO TI\Jrne Tpeyrom,mnrn paeab t. 

330 CTopoJJa 11 )1138 y:i•na O)leoro TpeyroJ1blll1K8 paB!lbl KBKO H -1'0 CTO
poae 'A KaK11M-TO ,ABYM yrnaM ;r,pyroro. MoryT mt 3TH -rpeyrOJib • 
HHRH 6b1Tb HepaBHbIM.a? 

3.'l J ,LJ.ue CTOPORhl R yron 0,!IBOI'O TJ)CyrOJlbllllK8 P8BUbl K8l<HM•TO J.'(13yM 
CTOp088 M ·n yrny .t{pyroro Tl)CYI'OJlbHln<8. MoryT JIJl 3Tlil Tpe
trOJtblJU:KH 61,1Tb uepaaaw~ur? 
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;!32 O•rpe3KLr AB Ii CD nepece1<ruoTc11 e To•ute 0. ,l{oKaa(nTe, <ITO 
OC= OD, CCJ1R AC = AO = BO = BD. 

3 aJJ,a'll l "K r .nauaM ill n IV 
m1:J Ti pl!Mble, C0l{epmauv{e 6HcceKTPHCbl BRe!llHHX yrJion ltpH seplllli· 

r!ax B R C TpeyronhHllRII ABC. nepeceKat0TCJ1 a To'U<e O. HaH;IIH· 
Te yron BOC, ec;m yron A paaen a. 

;t:l--1 1fopea Kail<;zyIQ sepnnrny ABIUloro Tpeyrom,airaa npoee,11eHa 
np11M811, nepneH,l{liKY.llllpRall K 6RcceKTpnce Tpeyrom,IUIK8, 8C· 
xo.zv1w,ert H3 3T()H sepmnHbl . C>rpeaKH 8THX n:pllMhl.X BMeCTe co 
CT0P0BBMH ABHH0ro Tpeyrom.HHl<B oopaayJO'f TPH Tpeyrom,rm
Ka . )loKam .wre, 'll'O yrm,1 3TIIX TpeyrOJil\mtl(OB COOTBeTCTBeBHO 
p8BRI,l. 

;J:15 B Ka}J(J).OM H3 CJ18AYIOJllflX CJiy•raea onpe.11em1re B.RA Tpeyl'OJ!htnl Ka: 
a) cyMMa JllOOblX ABYX yrnoa 6om,we 90°; 
6) !<a;!9(l,1H yroJJ Mellhme C)'M.Ml,l ,11:Byx APYl'HX yr:noe. 

:!36 ,!J,oKaiK,HTe, 'ITO yron TpeyrOJU;,RRKII JlBJISleTCSI OCTP.hlM, npso11.bll!,{ 
HJTR TYDl>lM, eC-11.a M8AHII.Ira, npose,11eH.HIIJl HO aeplll.J,flfhl 3TOro 
y r na, COOTB8'1'CTBeB.H.O 60JibW8, paaea wm M8llhW8 [IOJIOBHB .hl 
npOT.RB0ll0JIO>l<IIOQ CTOpom,1 . 

a:i7 Bay1·p11 p11.Bno6l!APeHaoro TpeyroJ1bBHKa ABC c ocaoerunteM BC 
aal!Ta Ta.KM TO'lK8 M, 'lTO L.MBC = 30°, LMCB = 10°. Ha linJ1Te 
yron AMC, eCJJ:» LBAC = 80°. 

:J38 }J,OKlllKHTe, 'ITO Jtl060.i 0-Tpe;IO!t C KOIIUllMH H8 pa38l>l'X CTOpOH.aX 
TpeyroJiblHIK8 He 6oJ11,me Ba1160.m,weii 113 CT0poe TpeyrOJJbffifK8. 

1:i9 0Tpe301.c BB , - 6ucc~1<Tp11ca Tpeyron&HRKa ABC . ,IJ;o1<1UKHTe, 'lTO 
BA >B 1A a BC >B,C. 

a,10 BHyTpH TpeyroJlhHHKa ABC aaRTa T11Ka11 TO'lKa D, •tTO AD =a AB . 
,l{oKa)l(.HTe, = ·AC> AB. 

:141 B Tpeyrom,In11<e .ABC cTopotta AB 6onhme cTopoHb.l AC, OTP B30K 
AlJ - 6ao .ceKTpuca • .r(oKIUl<HTe, ttTO LADB > LA.DC H BD > CD. 

,, ,.,?: n 6 · · - ....,0KB.>K11Te Teopeuy : eCJJJf B :rpeyronb.Hltl(e HCC8KTpHC8 SIBJIJteTCll 
MeA1118ll0H, TO TpeyrOJTMIHl< pa1mo6e,llJ)eRHblH. 

:H:3 ,!],Be CTOpOllhl Tpeyl'OJl.bBlrK8 Ile PallHhl ,lij)Yl' .npyry. ,!],oKailmTe, 
'lTO M8A.fl81l8, npoae,AelUl811 ll3 ltx o6w,efi aepmllRbl, COCTaBJl.JleT C 
MCHbmeil · H3 CTOPOH 60J11,lltttl'i yron. 

344 B Tpeyronh1U1.Ke ABC cTOpom,1 AB H. AC He paa11J;r, 0Tpeao1, 
AM COeAIHIJleT aepW!!HY A C ll POH380Jfb!IOH TO'IK0H lvl CTOPOBbl 
BC. ,l{o1U1.m11re, 'ITO TJ)eyr0JibHHJ<li A.NIB u AMC ae paaHhl .a..pyr 
IU)yry. 

:~5 t:te.pe3 eepmi-rny A Tl)e:y'l'0J1bHl1Ka ABC rrpoae,11eaa npaMa11, nep • 
ne11,1n1:1<ynllpHBJ1 K 60cce1<Tp11.ce yr11a A, a H3 aepmtt!thl B npo 
neAeR nepnen.a..H1<y.11J1p BH t< aTofi npl!Moii. ,D,ot<a.>RHTe, tJTo 
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346 

347 

348 

349 

nepHMe-rp Tpeyrom,uuKa BCH 60.ll.1,me nepKMeTpa -rpeyroru.Rlf . 
K8 ABO. 
B Tpeyron1,B11Ke ABC, r,ae AB < AC, OTJ)e30K AD - 611cceKTP H· 
ca, o-rpeaoK AH - BhlCOT8. ,D.oKa)l(ltTe, QTO TOQK8 ff Jle)f( .f!T ea 
nyq:e DB. 
)J.OK8'l<BTe, 'ITO B uep881Io6e;q>eBBOM TpeyrOJlblUU<e OCHOBllHBe 
6BCCeKTPHCbl TpeyrOJlbl!RKft JYelKHT MeJK,D,y OCIIOB8BHHMH Me,aua
lfbl H ftblCOTbl, npose,11eRllh1X H3 3TOA )l(e sepmHHbl. 

)J.OKBlKHTe, t.tTO B nplll'40yl'OJJl,HOM TpeyroJlblIKKe C uepaBIJbfMH 
KllTeTBMH 6HCCeJ<Tl>HC8 DPRlllOl'O yrna AMMT yron Me,R,AY BblCO
TOil: H Me;(Haeoi!., npoee.11eHH1>1M1{ H3 TOA me eeplllllB,bl, D.ODO.!IIIM. 

Me,11uaua H BblCOTB TpeyI'OJlbHllKB, npose,11e11Rble H3 0.llBOB eep
llllillbl yrna TpeyroJI1,IJHl(8, ,aeJIRT noT yron BB TPH paBHble qa 
C'l'Jt. ,I{OK8)!(_HTe, '!TO Tpeyroru.HHK apllMOyr0JlbUhl}l. 

B Tpeyrom.lflIBe ABC BblCOTa AA.1 ae MeH&me cTopoabl BC, a Bbl· 
COTS BB, ee Mee&me CTOPOBbl A<.:. )J.OKall(:HTe, '{TO Tpe)ll'O JtbttlfK 
ABC - paaeo6e,11Pee:m,ri!. a ap11Moyrom.Elblii. 

33A8 '1Jl BB D OCTpoeBHe 

P accMOTPHM cxe11cy, )10 KOTOPOR 06bl'lRO peIU,UOT 38Jl,8'1li RB llO 
CTP00Blle qupKyneM 8 Jlll80Hl{O B . Oaa COCTOH'I' H3 qeTLrpex qacTeii: 

1) 0Tl,l'CK8HHe cnoco6a pemeBHJI 38Jl,8QH nyTeM YCTBBOBJl0H'Hll 
CBl!3eA Mem,ay HCKOMblMR 3Jl0MeHT8.M.R H ,l{Bu:m.tMH 38A8<Qf. 3Ta 'IBCTb 
883b1B80'1'Cll IUl8JlH 30 M 38,aaqH. Aeamra ABeT 803MOlKHOCTb COCT8BHTb 
Dll8H peme.Blll! 38A8'l H aa OO<lTP08Blle. 

2) Bwnonueu11e n oCTpoea a s no ua MeQ.eKROMY nnaey . 
3) ,ll;OK838TMbCTBO Toro, 'ITO nOC'l'pOeHBlill (l>Hrypa y,11oeneTBOPll· 

e'r }'CJ!OBHl!M 38,!18'1],1. 
4) H ccneAOBaKHe 3ll,lla"OJ , T. e. BblllCIJ8HHe M , N, 

eorrpoca o TOM, nl)H JJJ06bD( JnJ ,11auu&1x. GMaqa Mt-"-, - -.----< 
HMeeT pemeRHe, H ecnn HMee'r, TO CKOJlbKO peme • 
Hl{H. B Tex CJIY'JBKX, KOrA8 38,!l;atta ,aoCT8TO'IBO npo- M. 
CTlill, OTAeJlbHble 1.[ftCTR, R8DPHMep IUl8JIH3 HJ!H HC· 
CJTeJ.IOBBRHe, ODYCK810TCR. TI\R Mb!. nocTynaJIH. npu 
pemewm npoc'l'eiimll x aa,aaq aa nocTpoe1rne . Pac-
CMOTPKM Teoepb 6onee CJJO)RHhre 38Jl,8'<ru. 

35J IlocTpoHTe Tpeyl'O./ll,RH.K no .flBYM CTOp088M H 
B,blCOTe K TpeT&eil C'l'Opoae. 
PeweHKe 

A 

6) 

.l{aRhl 'l'P ff OTpe3Ka M 1N,, l'.12 N 2 , M 3N 3 
(pliC. 148, a) . Tpe6yeTC$l. D0CTP014Tb T8KO'H 
TpeyroJ!bHKl( ABC, y ROToporo ABe cTopoBbl, 
CKameM AB H AC, paeew COOTBeTC'l'B8Rl!O B 
,aBHUal,IM O'l'pe3Klild M 1N 1 H M 2N2, a BhrCOT8 

AH paaaa OTPC3KY M;N,. Ilpoae.aeM peme-
Hlfe 3ftA8"1 H no Oml'.CBHBOA cxeMe. P MO. 14 8 

N, 
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AllaJJHa 
JJ;ouycTHM, '!TO HCl(,Ql\U,ffi Tpeyrom.HHJ< ABC noCTpoen 
(pee . 148, 6). Mb! BH.IIHM, 'l'.TO CT0pORa AB H 111,!C0Ta AH 118Jlll10T· 
CH rauoTeByaoi% H K8TeT0M npHMoyronbH0ro Tpeyro.nblntKa ABH. 
IIosTOMY IlOCTP08HHe Tpeyt'OJ!blfill< ,8 ABC M0)!(HQ DpoBeCTH no Ta· 
K0MY ruraay: CH8'f8Jlll DOCTPO.IITb npHMoyroni.m.m TpeyrO JrblJHK 
ABH, a aaTeM ,itOCTP0HTb ero .11:0 scero TpeyroJrbHHJ<a ABC. 
Iloorpoemt e 
CTpoHM np11MoyroJibHblH TJ)eyrOJJ:bH.e::K ABH, y KO')'oporo rano 
TeH)':la AB paBBa 0Tpea1<y M 1N 1, a 1<aTeT AH pasea ABRHOMY 
0Tpea1<y A18N 3 • KaK 3TO c.11enaTr., Mhl aaaeM (aa.a;aqa 314 , a). Ha 
paCYRKe 149, a aao6pft)!(ea nocTpoea:lil>lii Tpeyrom,mm AB H. 3a 
TeM Dp0B0AHM OKPYJ!tllOCTT, pa.a;e-yca MaN2 C a.eBTpoM B TO'll<e A. 
O;:,;ay H3 ToqeR nepece'leHHa STOH 0l<PY,KIJ.OCTll C DPllM0ll BH 
o6oaaa'l'.UM 6y1<aoii C. Ilpoee,1111 orpeaKH BC 11 AC . D0J!y'I BM H C· 
KOMbti% Tpeyronbfflfl< ABC (pHc. 149, 6). 

JJ;oKaaaTeni. cTBo 
Tpeyrom,ImK ABC ,11ei%CTBHTeJ!bHO ffCK0M.b!iii, T8,K-K8K' no D0CTPO· 
en eJO cTopoaa AB pa»Ha M 1N 1, cr opoaa AC paBHa M 2N 2 , a Bbl· 
coTB AH pa.Baa M 3N3, T. e. Tpeyro :111,an K ABC y,11oanereopHeT 
BC8M YC.II0BHJIM 38,!l;8,tfR. 

H ccn e.11011aaHe 
Herpy.11.Ho coo6paaHTb, '!TO aa;a;aqa HMeeT pemem1e ee nprt JUO· 
6h!x J(BBHblx 0Tpea1<ax M ,N ., MaN2, M 3N 3• B caM0M ,11eJle, 
eCJllf XOTIJ 6bl 0 /{ HH ll3 OTpe3K0B M ,N, K MaN2 M8ff bWe MaNa, 
TO 38.1(8'f8 ue HMeeT pemeHHI!, '1'81( 1(81( HaKJIOBffl,le AB A AC 
ae M0rYT 6&ITb Meai.me uepue1r1tm tyJI Rpa AH . 3a.a;aqa He »MeeT 

A A 

L1 
B H 

a) 6) 

PMC. 149 t ) 

A 

C 
L1 

B C 

o) 

Ah 
B C, ti C 

oJ 
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pewea n st H B TOM CJI-y<tae, KOl'J.18-1\1 1N, : M-;N,;= M.,N 3 (o6'bHCilH 
Te llO<JeM}') . B OCTllJIJ,BblX CJ!y<raJlX a~aqa li~eeT pewe~e. EcJI],[ 
M,N, > M 9N 3 , a M~ 2 =Ma/ 113 , TO 3&;11v1a HMileT e,A1mcTneimoe 
perue1rne: B 3TOM CJiy,tae C'l'Opol!a AC COBlTa.AaeT C BblCOTOB AB B 
KCKOMbtii TpeyronblJRK HBJll!eTC.ll' npmmyrOllbliblM (puc. 149, 6). 
Ecim M,N, > M 3N3, a M iN 2 = J\1-1N 1, TO all,!la<J.a Tt110t<e llMe • 
8'I' eJ.1BllCTB8HB08 pemeane : B 8TOM ony qae Tpeyl'OJTbffl:IK ABC 
pauHo6e)U}eHlil,JU (p 11-c. 149, i). Ii aa1<0HeI\, ecJm M,N, > M,N a, 
M ?}v 2 > M 3N a n M ,N, * lvf iN ,,,, TO 38AB •ta l:lMeeT J.1»a pewe
lll'UI - TpeyroJll,!l:l-tKH ABC n ABC 1 ea pacyw(e 149, iJ. 

352 ,Uam.i JUJe TO'IKK A rt B 1c1 IJJ)IIMaH a, ae r:rpoxo;vm~an q,epe3 3TH 
TO'IKH , Ha rrpaMoii a DOCTJ)O»Te TO'!Ry, PBllBOy ,mme1my:ro OT TO• 
'leK A n B. Bcer,n8 .mt 3M8'18 KMeeT pe.weBJ,e? 

353 Q TiocTpOUTe TO'n<Y' :nema.uzyto H8 J.18JlHOH OKJ)Y>K.HOCTU a P&llBO· 
YJ.18J1eaa:yio OT J(OU.I\08 J.\aaJJOro OTJ)83KI) . CK()J[l,KO pememrn MO • 
>K8'1' ll)'ileTl, 38/.18<!!1? 

354 0 1Iepe3 TPl'I J.11Ulllhl0 TO'll<M. upoBeW)Te OKPY~BOCTb. BcerJ.1a .1W 
38.118'18 H'MeeT pemellJIJe? 

355 0 TO'l}Qf A It" B J18>f<8T 0.0 OJ.\HY CTOpoay OT ITJ)HMOR <J. nocTpOH· 
Te ro11Ky M uplIJ'1oit a T8K, 'IT061,r cyMM8 AM + MB a."'1eJrn aan
MeHhmee 3JJ8'1e.a::He, T. e. 6blJI8 6bl M8HJ.We CYMMbl AX+ X 8, l'J.le 
X - JIT068SI TO'tfRa tJJ)JlMOff a, OTJIH'llUUJ OT M. 

356 □ IT oCTpowre ap.ll'MOYJ'OJ!bHblfl Tpeyrom,HHK ABC, ecJTH .l(8Rhl 
OCTpblli yron B R 611.cceK'I'pliCa BD. 

357 ti Ba .l(8Hll0H OKJ)ylKBOCTB ooCTpoihe To,my, p8BHOYfl'llJI8BHYJO 
OT AByx A8.HllhlX aepeceK8lO~HXCff apS!MbJX . CKOJlbKO pemelll!H 
MOlKeT HM8Tb 38J.18'q8? 

358 0 ,D;am,1 TPH uoaapao nepece1taro~Rec11 UJ)flMbie, ue rrpoxo.1tJ11A11e 
'fepe3 Oil.HY TO<ray. TToCTpoiiTe TOqKy, panuoy}l.8Jl8HHYIO OT 3TKX 
npstMbIX. CKOJTbKO pemeIDIH HMeeT 38AR'la? 

359 g ,11.8.lla OK,pyl«HOCT.l> C u;eeTpOM O H TO'IK8 A BHe ee. ITpo11e;,;HTe 
•1epe3 1.'0'<TKY A rrpAMYlO, nepeceK8IOJllYJO OKpya<HOCTb 8 TO"IK8X 
B ll'. C TaK HX, 'ITO AB :; BC. 

360 Q Il ocTpoihe Tpey'rOJlJ,ll.lfK no llC J)«MeTPY, OAl:IOM)I 113 yrJTQB H 
111:,1co·re, npoae.nesaou aa eepW-Kubl .[(J)yroro )'rna . 

361 Q Ti ocTpo ii Te Tpeyro .m, aHK no nep10<teTJ)Y 0 ,Ll11Y?d yrJiaM. 

362 IloCTpoliTe Tpe)'l'O .lfblf RK 110 c·ropoae, P8380C'l'H yTJIOB Rl)H 3TOj:j 
CTOpoee H cyM:Me AByx APYJ'MX CTOpoH. 



rn aBa V 

qeT&IpexyrOJII>H.HKH 

A O C"1X nop B l.\eHTpe Hawero BHHM8HH!l 6bln C8Mblil npocrota H3 
MHOroyrOnbHHKOB - TpeyrOJtbHHK . B 3TOH rnaee 6yAe M "13Y'IBTb 

601188 Cll0l!<Hb18 MHOroyrO/lbHHICH , B OCHOBHOM P8311~Hble BH,l\bl •18• 
TblpexyronbHHKOB : napan11enorpaMM , np!ll\lOyronbHHK , poM6, KBSA· 
paT. KpoMe Toro , e 9TOA r11aee pB'ib noilAiiT o CMMMBTPHH reo
MBTpw1ecJ(Hx $Hryp, 8 TOM 'IHCJl8 YK838HHblX Y8Tblpexyro/lbHH KOB. 
CHMMBTPH!l wrpaBT BBJKHYIO PO/lb ite TOllbKO e re0Merp1<1,1, HO "' 
HCKYCCT88, apxmel(rype, T8XHl,1K8. 8 Ol(j)Y)4(810l.U8H OOOT81\08K8 Mbl 
B"'AHM H8M8Jl0 CHMMBTpi,,'ll-lblX npeAMBTOB - $BC8Abl 3AaH H'1, yao
pbl H8 KOBpax H Tl(8HllX, llMOTbll ,nepem,ee . 

I I M Horo y ro JihHllK H 

40 Muoroyrorr1,H1m 
PaCCMOTPJIM <PW'YPY, COCTaBJlemrylO ~)3 OTpe3-

1(0 8 AB, BC, CD, ... , EF, PG T8K, •ITO Cl',lClfUl LI 8 OT· 

pe:11~11 (T. e. o-rpe3KH <!\B 1-1 BC, BC R CD, ... , EF ii A 
FG) He J18,j{8T ira 01taoil: DpJTMOfi. TaKai1 ¢ITT'ypa 
ea 31,1eae-rcJ1 n oMa eoii ABCD ... FG (pac. 150, a). OT
pea K11, 1£3 KOTOpblX COCTBBJ18H8 JIOl'>!aBBJI, E183b1B8• 

IOTCJI ee 3 88RbHMJf I a KOBnbl 9Tl1'X O'l'P83KOB - eep • 
1Ulll( 8 MJ( JIOM8BOH. CJMM8 AJlHll ecex 38Bllb8B 

B80 bl:B88TCII A.lDDIOH JJOM8 BOH . KOEL}4bl Jl'OM8BOH 

ABCD . .. FG, T. e . TO•um: A II G, MOryT 6blTb pa3-
Jl11<m1>IM:H, a MOryT COBllB,llBTb (Pee. 150, 6). B no

c.ne.11neM CJIY'llle noMaaan B:83b£BBBTCII aa~um yro ii , 1-1 

C 

a) 

6) 

eii aaeHbSI FG a AB '1'&101<e C'IHTalOTCJI CMe.>Ke1,m1t. 

E= HecMema.we 3B8Bblf 38MRH)'TOH :ztOM8BOfi f[8 

lt MelOT o6w,Hx TO'I.OK, TO 3T8 JlOMaHasr H83blllae'l'CB 

MHOroyro mHHKOM, ee 3B8Hbll 1183bll!810TOH cropo · 
ll8M H MBOroyrom.UHKa , 8 AJTJUIB nOM8ROH B83bl'~

t!'1'Cll n e pHMe'l'poM 11mo roy ron~. 

PHC, 150 

Maoroyron&UHl< c n .aepmJDJ&Mlf naa1,111aeT· 

Cll n. -yro .ll1JIHK OM ; 08 IJM88T n C'l'OpQB. ll pRMepoM 

MHOroyroJlb'!IJnUl SIBJUIBTCII TP8Yf'OJTb)UU<. Ha p1¼
cy 1me 151 K306pa.>KeBl>l 'leT&q>exyrom,eJIB ABCD 11 



A 

D 

PMC. 151 

meCTltyrom,lfm< A 1AiA 3A ,A.A 6• <Pm-ypa, B306pa

lK0Bll8ll JJ8 PHC}'HKe 152, ne l!8JU18't'CI! MROl'OyrQJU,· 

HKKOM, TAK K8K B8CMelKJJble oTpe3KB C1C4 H C2Cs 
(a T8IOK8 CaC. H c,C 6) IL'\le!OT 06i.qy10 TO•n<y . 

,D;ee eepwuru,r MHoroyroJU,HJ :1.1<a, npu11t1,11ne

lK8ll{He OJUIOH CTOpose, H83blB8IOTCl! COC8,IUIHM.H. 

0Tpe30K, C08ABRSllO~BH Jll06J,Ie ABe aecoce.11tme 

eepWBHbl, B83 h1B8eTCl! A KD ro HD.11.1,,1() MSOroyrOJlb· 

HIU(8. 

Jlt06oli MHOI'OYl'OJlbH Bl< paa,11eJ1J1eT DJlOCKOCTb 

sa ,!(88 <18CTH, O,llH8 H3 KOTOphIX B83blB88't'Cl! Btryr • 
p eHHeii , a ,1XpyraJ1 - sn enmeil o6na CThJO Msoro

Yl"OJil>BH K8 . 

Ha PHCYHKe 153 BHyTpeaaHe o6JI8CTH MBOt'O· 
yro ,1bBHKOB aaxpaweabl .• Cl>arypy, COC/l'OJllllYIO 1:13 

cropoa MuoroyroJ1bHH1<a u ero esyTpesse i! o6na

CTH, T8l O!Ce H83hfB8100' MBOroyrOJlbHlil<O M. 

4 1 BblJiyltm, r:ii J\t:BoroyronHHK 

M soroyroJlbHKK llB3blB8eTCl! BhmylCJlldM , eCJtll 
OB Jle.)l(HT n'o OAIIY CTopony OT 1(8)K,[t0'lt npsMol%, 

npoxo,11mueii 'lepea J.l]le ero coce,11s1Ie eepill1IBbl. 

Ha pscya1<e 154 MBoroyronhHHK F, ITTIJll!eTOs 

Bhfl1YKJiblM, 8 MHOl'OyrOJThWl'.K F2 - seehfDYKJtbIM. 

PaCCMOTPifM BhfDYK~ n-yroJtbBHK, li30· 

6paJKeHHblH aa pacyHKe 155,,a. VrJlbl A.A,A 2., 

A,A 2A 3, .. . , A •. ,A ,.A, B83bIB8JOTCS yrJIBM:ll wroro 
MBOroyrOJlbHHl<a, Hai:i,11eM HX CYMMY, 

)J;na 3TOJ'O C0e,llHJUIM ;!lB81'0B8Jll!MH eepmH-

C, 

PMC, 152 

~I I 
PMc. 153 

HY A, C ,11pyrm,1H eepmHB8MH. B peaynbT&Te no.ny- PMC. 154 
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q1{M n - 2 TpeyroJrbl!Tl'Ka (puc. 155, 6), CYMM8 yrJIOB 
1(01'0pblX pauea eyrdMe yrJIOB n -yroJlbBHKa. CyMM8 

yr nos 1ta11,.ttoro Tpeyrom.el!Rll pasaa 180°, no0TO· 
MY CYMMa yrJrOB MHOroyrOJlbl!llK8 A1A 2 ... A. paBBa 
(n- 2) • 180 °. 

H.T&K, CYMM8 yrnos BlblnyK;Ioro n.-yrom. HllK a 
pas ua (n - 2) • 180°. 

BaelllHllM yrnoM Br.myKJioro lltll oroyro.m, BHKa 
H83b!BaeTC8 yro.11, CMe,Klib!'fi C yrJIOM MBOroyron.&• 
,u rna. ECJIH npH l<Alf(JJ,Oil: sepmHHe BblDYKJlOro MHO• 
roy rOJ1bH'RK8 A,A2 ... A n 838Tb llO OAl!OMY BHem:ue
MY yr,ry, TO CYMM8 c)cTRX saemHex yr.nos OKall<eTC8 
pasaoft 

1ao0 
- A, + 180° - A2 + ... + 180°- A. = 

acn• 180°- (A 1+ A2 + ... + A.) = 
= n · 180° - (n - 2) • 180° = 360 °. 

TllKHM o6pa30M, CYJ'IM8 BHeWHJlX yrJIOB 
ObUTYllnOl'O MBOr oyrom.llHKll paBaa 360 °. 

42 q0TLlpexyrom.BJIK 

KaJKA£>rlt -.ieTi.rpeXyroJtbl!lll< HMeeT 'leThl· 
pe aepmHHI,J, qe,r1,1pe . CTOpoBbl H .ttBe AHarol!a;Jll 
(PHC. 156). )lse aecMe>Kl!hle CTopom,1 'leTblpeX· 
Yl'OJ!bl!lfl(a B83bIBIUOTCR npoTHB Oil OJIOIKHLJMH. )];Be 
eepIDHl!hl, ae RBJIRJO~uecft coce,lULH:l\U1, :raKJKe aa
ObraaJOTC8 npO TKBOll OJIOlKHWM11.. 

qeTblpexyrOJll,UHKH 6blBB!OT BblnyKJ!bie a 
nes&my'KJll,te. Ha PHCYHRe 156, a H306pa}KeH Bbl · 

DYl<JThlii '18TblpexyroJll,RHK, a 1!8 pncym<e 156, (! -

neswnyKm ,1fl. 
KaJK.z:tft.11 /Xlt&roHIIJlb 11.bllJYKJJOro '18Tbipe .x 

y ro J1bHHK!\ pao,[\e.l!HeT ero aa .ttDa :rpeyroJlbtmJ<a. 
0 /Xlla H3 AHat'OHa.neii HeBbl'IIYKJ!Oro qe:rwpexyroJtb
lLl'rKa TB.K)Ke paoAenneT ero aa ~a TpeyronhHHKa 
(CM. PHC. 156, 6). 

TaK KaJ< cyMMa yrJIOB BhlDYKJIOro n -yT'OJlbHHKa 
paeua (n - 2) · 180'>, TO C)'MM8 yrJIOB BLIJIYIUIOl'O 

'18ThlpexyroJIL11KK8 p8 BH8 360 °. 

a) 

6) 

Pi,c . 155 

PMC. 156 
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3a.na'IH 
363 Ha'lepTHTe BbUIYKJlld0 nstTli}'l'OJiblfKK H mecmyroJJbHHI<. B Kam

AOM MUoroyrO .ltb.Bltl<e H3 1<aKOii-mr6YAb BepUUIHbl np080AUTe ace 
AlilU'OU8Jllt. Ha CKOJlb1<0 Tpeyt'OJibBBROB paa,a;eJTstlOT npoBe,D;eB:Hble 
,D.H8I'OH8JIR KfilKAblH M11oroyroJ1bt1U1<? 

364- Hai!,l(HTe CYMMY yrJIOB BblnYl<JJOro: a) IIHTHyrOJJbfiKl<8; 6.) meC'f.H
yl'OJlblHIKa; B) JJ.CCRTH}'l'OJlhHHKB. 

365 Cl<OJlbL, O CTOPOR KMeeT B&ltlYKJlblH MHOroyrom,HHK, ~B>KAbf~ 
yron KOTOporo paaea: a) 90°; 6) 60°; e) 1200; r) 108°? 

366 Hail;µn'e cTopoabl 'len,1pexyroJ11>aHKa, e<:JIH ero nep.inreTp pasea 
8 CM, a OAH8 CTOpou.a 6oJJ"bllle Kam,noii 03 APYrllX CTOPOli COOTBeT
CTBeRRO aa 3 MM, 4 MM a 5 M"M. 

367 HaJt.l{HTe cTopo1.1w <1eT&rpexyroJ11,im;K&, e<:JIH ero nepHMeTp pase .u 
66 CM, nepMH CTOPOH8 60Jl&lile BTOpOH H8 8 <;M II Ha CTOJlbKO 
>Ke Me.Rbme TpeTt.ei! CTOpoHld, 8 'le'l'BepTBR - B TPH paaa 60Jlbnle 
BTOpOil. 

368 HaiiJJ,HTe yrJl.bl BblDYJUIOl'O "<ICTblpexyrom,Bl!K8, ec.,m OBJ! paBHbI 
APYl' APYry • 

369 H aitAHTe yr Jtt,1 A, B 1-1 C ai,my1rnoro iteTbipexyroJtbHRKa A.BCD, 
ecnH LA = LB =L C, a LD = 135°. 

370 Hail,ll"HTe yrJlbt Bbl.JlYKJior o qe-r1,1pexyrom,Hn1<a, ec,rn oua nponop-
1.u1onam,H&1 'IH CJtaM 1, 2, 4 , 5. 

t ~ Ilapa.n.11eJiorpa.M.M 11 T})anegHH 

43 Ilapa JIJJeJiorpaMM 

Onpe11e.11e1me 

Il apamre,rorpaMMoM uaa1,1eaeTCH <1eT.blpexyron1r 

IfHl(;, y KOTOporo lJPOTitBOilOJIO.)f(.ff.ble CTOpoHhl no
napuo , uapBJIJ1eJ1.b1thl. 

H;a p1:1cyuxe 157 Hao6pamee- uaparureJiorpaMM 
ABCD: AB II CD, AD II BC. IlapMJtenorpa"dM lfB · 

JIJleTCSJ 8bfIJYl(J[h[!>t 'l0TbfpeXyr0Jll,JiW<Olll (CM. 38A8-
'iy 378) . 

lJ C /,;;.___/ 
P aCCMOTPHM HeKOTOpble Cll0 HCTB8 nap8JIJleJIO• 

['j)llMM8 . 

1°. B n ap8JlJ18J1Orpa .MMe n p OTHBOIJOJ10lt(Hb l e CTOpo

Hld p8DH.bl H npOTHBOUOJIOlltlU>Je yr;u,1 paam, 1. 

A 

PH C. 1 5 7 
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Pacc MoTpRM napa.rmeJiorpaMM ABCD 
(puc. 158). J(H!U'OHM& AC paa)le)U!eT eI'o aa .11oa 
'l'peyron&am<.a : ABC H ADC. 3Ta TpeyroJJbBHKH 
paon&1 ao CTopooe n ABY?.1 apanemam; a M yrnaM 

(AC - o6m;aa c-ropona, Ll = L2 .11 L3 = L4 .Ka« aa-
1cpeCT nemamae y l'Jlbl npu nepece'leUHH ceKyn\en 
AC napa.JLJieJlb= np1£Ml,IX AB u CD, AD " BC 
cOO'l'BeTCTBeBHO) . Ilo:nOMy 

AB = CD, AD = BC n LB=LD. 

,l(aJtee, llOJlb3YHCb paneaCTBaMH Yl'Jl08 l H 2, 
3 ll 4 , OOJly<f8eM 

LA=L l +LS =L2 +L4= LC. 

2''. }JJfaroaaJJ11 oapa.nnen orpaMMa TO'IK Oif n epeee
"'eua .s:1 aenn-rcn nononaM. 

II yCTb O - TO'l:K8 nepeceqemrn JlH8rolI8.Jlei:i 
AC H BD napannenoPpllMMa ABCIJ (pHc. 159). 
·rpeyronbBlfK H AOB H COD paaaw no cropoae H 
ABYM ap1me>Kam;ttM yrnllM (AB= CD KBR npoTltB0-
11onoma1,1e cTopoJtl,I napannenorpaMMa, Ll = L.2 u 
L3 = L 4 K8.K fla.KpeCT .nemanwe Yl'Jll,T lIPH nepece-
11e aiu1 napa;rnem,awx upJIM.hl:X AB H CD cex~ 1-1-
a1n AC H BD cooTBeTCTaeaao). IIo;n-o.-.,-y AO=OC 1-1 

OB = OD, '(TO a Tpe6oaanoco JlOK838Th. 

PncyaoK 160 HJlJJlOCTPKPY0'1;' ace paCCMOTpea
HJ,te cnoifoT aa . 

44 IlpH3H3Klf nap a JIJICJIOrpaMMa 

PaCCMO'rPH'M TpTl npH3B8.K8 aaplULlleJiorp&.MMB.. 

t0. EC.JIH a 'l eThlpexyrom,BKRe A11e cTOpom.1 panm.i 
H 11apannem.11LI, TO 3TOT qen,1pe ll.')' l'O JILllJO ( - 08· 
pa.;ure.norpaMM . 

ITycTb s qeT& 1pexyron1>flKKe ABCD cTOpoa·hl 
AB H CD uap 1uwem,lf.hl .11 AB= CD (CM. p a c . 158). 

TipoaeneM ,;urnroaan & AC, paa)le.1m.10II(y10 
,\ 8llUl,JH 'll!ThlpeXyrOJl:bHHK aa ABB. TpeyrO.Jil,BJ{K8: 

ABC H CDA. 9TJ1 Tpeyro.JI.beHKI-I paeu1,.1 uo )(BYM 

C B 

~ 
D A 

P11c . 158 

C 8 

~ 
D A 

P11c. 159 

I fl 

LJ 
C,wi.i.c.m.ac, 

napa1v1mo,po..,t.MO 

PHC. 160 
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cropoHaM 0 yri1y Mei&JIY nru.m (AC - 06t1.1asr CTO
pona, AB=CD oo yCJ1oau10, Ll=L2 KaR alUCpecT 
.11e»<atqRe yrnw npu nepece!leHRH nap8JIJ1em,awx 
npHMblX AB u CD cel(yt1.1ei!' AC), noaTOMY LS= L4-
Ho yrm,I 3 111 4 aaKpecT ne~e np11 nepeceqeenu 
upRM&rx AD u BC ceKyt[len AC, CJ1e,11,ooa-rem,no, 
ADIIBC. 

TaRnM o6paaoM, B qeTI:Jpexyrom.m1Ke ABCD 
llPOTHBOil0110JRBble CTOpoRbl nonapao napaJl118Jlb• 
aw, a aeaqnT, qeTI,IpeXyroJJ&lum ABCD - napM• 
nenorpBMM. 

2°. ECJJH B 'leT Wpexyrom.HHKe np OTHBODOJIOJKH.LJe 
CTO_pOHW n ona peo PBBH.LI , TO 3 TOT 'leTb lpe Xyr om.• 
HHK - napaJIJ1enorpaMM. 

npone,neM Jlll81'0H8Jlb AC J181fHOro qeT&JPeX
yrOJLbRHKa ABCD , pa3,nena10II(yJO ero aa Tpe
yron&BHKH ABC H CDA (CM. p0c. 1,58). 3TH Tpe
Yt'OJU,.llHKH paBHbl no TpeM cTOpoeal'tl (AC - Ooll(asi 
CTopoea , AB= CD u BC= DA no yCJ10Be10), ao
aTOMY Ll = L2. Orc10,na cne,izyeT, qTo AB II CD. Taj(, 
KaK AB= CD H AB II CD, TO no npH3UaKY l O 'leTbl· 
pexyron&BHK ABCD- nap8JIJlenorpaMM. 

3°. ECJIB n 'leT&rpexyroJJ &IIJWe ,!IHar onaJJB n e_pece-
1<aJOTC11 H TO'IKOH nepece11eBHJ1 )l8JlllTC 11 OOOOJlaM, 
TO 3TOT qe1:1,1pexyroru.H11K - na paJIJ1enor p aMM. 

PaccMOTPRM 'l8TI,Jp0XyrQJU,HHI( ABCD, B KO· 
TOPOJil A]laro118.JIH AC II BD nepeceKaIOTCIJ B TO'l!(e 0 
n A811JITCSI 3TOB TQqKo'il: nonOJIBM (cM. p11c. 169). 
Tpeyrom,HRKH AOB H COD paaa&I no nepaoMy 
rrpaaeaKy paae11cToa TP8Yt"OJlbH1mon (AO = OC, 
BO= OD no ycnoaiuo, LAOB = LCOD 1<aK aeprru• 
1<am,m,ie Yt'J1bl), noaToMy AB=CD e L 1 =L2 . Ha 
paaeacTaa yrnoa 1 u 2 cneAyf'lf, qTo AB II CD. 

HT8K, B 'leTb!pexyrom,RH.Ke ABCD CTOpOBbl 
AB H CD paBl'lhl H nap8JIJJ0JlbBbl, 3B8'lWr, no npH-
3HBKY 1 o '18TblpexyroJJI,liH1( ABCD - nap8JIJIMO· 
rpaMM . 
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45 Tpa neu1u 1 

Tp anel.QleK eaabl13aeTC11 qeTblpexyron1,a11K, 
y KOTOporo ABe C'l'OpoHbl napM .JICJlbHhl, a A13e APY· 
r11e cropOBbl ae oapann:e,u,Hbl. n :apaJIJ1e.m.1u,te 
OTOPO!ll>l TpaDe):IHH aaai.matOTCII ee OCH:OB~HMJI , 

11 l,IBC llPyt'He C'l'OpoBN - 6o KOBhl M H CTOp OHBMH 

(p AC. 161). 

lkH06aHUe 

PMc. 181 

Tpaoen1ur H83btBBCTCII p8BHo66JIJ)eBll OH, ec.nH 
cii 60K0Bble CTOpOHbl PBBl'lhl (p11c. 162, a). 

Tpanenm1, OAKH 113 yrJIOB ltOTOPOH npll'MOR, 
IJ83blll8eTCll lJJ) llMOYJ'O JU,B OH (pnc. 162, 6). 

371 '.J ,!:{oKa)f(J)ITe, 'U'O BblDYKJib!H <ieThlp8Xyt'OJU,• 
WIK ABCD iren11eTCS1 napannenorpaMMoM, 
eCJm: a) LBAC = LACD 1'I L BCA = LDAC; 
6) AB II CD, LA= LC. 

372 IlepaMeTp napan.11e.11orpaMM8 paeeB 48 CM. 
HaiiJtHTe CTOpoa.1>1 napan.11enorp11MMa, ecnH: 
a) op;na cropoaa aa 8 CM 6oni.me ,1tpyroii; 

rnpan.eqwt 
a) 

6) p83BOCTb AByx CTOPOH paeaa 7 CM; ll(JJ&.WO,lOll • H'0/1 

a) 01,1.aa H3 CTOpoa B ;asa paaa 6oJJbme .irpyrou. mpam,qwo 

373 IlepHMeTP oapMnenorp8MMa ABCD ptlllea 6) 
50CM, LC=30 °, a oepneHJU,IKYJlllp BH K 
npSIMOI% CD pa.see 6,5 CM. H aii.l{HTe CTOpoHbl PMC. 162 
napMnenorpaMMa. 

374 :S11cce1<TpHoa yrna A napa.n:nenorpaMMa ABCD nepeceKaeT CTopo• 
ey BC B TO'!Ke K. Haii.itnTe nepHMeTP 0Toro napanneJ1orpaMM8, 
ec.n.u BK = l5CM, KC = 9cM. 

375 Hak,nnTe nepHMeTP oapaJ1Jtenorpa.>,tMa, ecnu 6ucceKTpuoa o.l(Horo 
HO ero yrJIOB A8JJRT CTOPOlIY napanneJJOl'J)8MM8 aa OTP83KH 7 CM H 
14cM . 

376 Rai!'AHTe yrJibl na)'l 8JJ, re.norpaMM : A.Br 7, ·· •m: 
a) LA=84 °; 6) LA -L B = 55 ; a) LA t-Ll: = 142 
.it) LCAD = l 6°, LACD=S7 °. 

377 B napa.11ne.11orp&.MMe MNPQ npoee.iteH nepnea,AH1<y,r11p NH K 
npHMOH MQ, npH'l8M TO'IKQ H JJ8:lKHT BA CTOpoee MQ. Hak· 
,ltHTe CTOp08N H yrJll,j Df/.P8.JlJJeJiorpaMM8, e0JIH H3BCCTHO, <!TO 
MH=3CM, HQ=5CM, LMNH =30°. 

378 ,Il;OKQlKHTe, <!TO napa.n:JieJJorpaMM n;BJll!eTCB BblDyKJlhlM 'leThlp0X· 
Yl'OJlb11HKOM. 
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379 

380 

381 

382 

383 

384 

Pe weJW e 
PaccMOTpllM uapa 1IJ1e.norp11MM ABC]) (CM. p11c. 1.57) .e ,noKame M, 
'11'0 OK .ne.mnT JlO OABY CTOpoey OT K~AOH npirMOH, npoxo.tta~e ii 
-cepea )Ille ero coceJ.lHne sepw.11.ebl. Bo3bMiiM, aanp11Mep. n psrMyro 
AB . Orpe:JoK CD ue uMee'l' o6av1x ToqeK c np.11111oi AB, Tai< KS.K 
AB II CD. 3as'lliT, 3TOT OTpe3oK nem wr no OAHY CTOpoay OT npa 
Moii: AB . H o TOl"A8 H OTpe3KH BC R AD nemaT no TY me CTOpouy 
OT np11.111oii AB. T aKKM o6paao!II, napannenorpaMM ABCD Jte1KHT 
no o.iury CToposy OT apSMOH AB . 
C 1;13 sepWJrn 13 H D napaJIJienorpaMMa ABCD, y 1<oropo-
1•0 AB ,tc )3C u yron A ocTp&rii, npose,a;e81,I oepoeBJ1HKYJT8PLl 
BK U DM K np8MOH AC . ,1.1.oKamuTe, 'l'TO qeTblpexyrom,H HK 
BMD K - rrapa.nne n orpaM M. 

H a cropoeax AB , BC, CD 11 DA 'lE!Tblpexyrom,llH:Ka ABC:D OT· 
Me\JeBhl cOOTBeTCTneeJio TO'U<H M, N, P R Q TIU<, 'lTO AM= CP, 
BN = DQ, BM = DP, NC =QA. ,1.1.0KIIJKHTe, 'ITO ABCD u 
MNP Q - napa1111enorpaM.Mbl. 
H a pHcyal<e 163 uao6pamem,, ,a;sa 
OAHHIU<OBbl X KOJleca Te 1JJIOB038. 

P&AllYChl o, A If O,JJ paaIu,1 . CTep• 
»<eHh A B, ,nnnna KOToporo pas11a 
paCCTOJIJWIO 0,0 2 Me)l(Ay D;fillTpBMlJ 
Ko11ec, nepe,11;ae-r JtBWKeRl!:e oT o,l.lHoro 
KOJJeca K ,npyror.zy . ,[(OKIUKJJTe , qTo 
OTpe3Kll AB a 0 ,0 2 JIH6o napaJIJien&· PMC. 16 3 
Dbl, J1H6o Jle>.K8T H& OABOU-rrp1n1o1oii . 
,/l.Baroaa;m napWIJJe.norpa MMa ABCD 
nepeceKruoTCJ! s TO'lK8 0. ,UoKam.a
Te, 'lTO 'leT~xyrom.mn< A ,B,C 1D 1, 

nepm.1rnaM11 KOTOporo llSJlllIOTCII ce
peAMHbl 0Tpe3K08 OA, OB, OC H 
OD, - napSJ1J1e.norp8MM. 
Ha AH8l"OH8Jm BD naprumenorpaM • 
Ma ABCD oTMeqeai.t ~ne ToqKu P 11 

Q T8K, 'ITO PB = QD . ,lJ;oKa,1.<.i!Te, 'lTO 

4 

'leTblpeXyrOJlbHllK APCQ - napan - PMC. 164 
nenorpaMM . 

u 

qepea cepe;µnry M CTO.PORbl AB TpeyrOJihrut~a ABC npose,neltll 
np.11MaJ1, oapunem,na.11 CTopone BC. 3-ra npSMaJl aepece1<aeT cTO· 
poay AC n TO'IJ<e N. ,D.0Ka11urre, ttTO AN =NC. 
Pememre 
tJepea ro•my C npoAe.neM npm,1y1'0, napannenLnyro np.11Moi'1 AB, 
H o6o3lt8'1HM 6yKllOf i D TO'IKY nepeCe'leBHSI 31'0H npSIMOB C n p s· 
MOH M N (puc. 164). TaK KO.K AM = M B no ycnosmo , a M B ~ CD 
K8K lll)OTj;JBOfi OJIO)KRbte cropoll.hl TI8J)8llll8JIOl'p8M M8 BCDM , -ro 
AM = DC. Tpeyron&BRKH A1\1N u CDN pa1111bl no sTOpoMy r:rp11· 
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PHc. 165 a) 6) 

llll8.l<Y paneBCTBa Tpeyro Jlha:B.KOB (AM =CD, L 1 = L2 0 LS = L 4 
KaK BaKpecT J1e}Kanu1e yr.lfhl rrpn nepeceqes:int nap8MeJlhHhlX 
IJ])l!MhlX AB n CD ceKyU(IJMa AC a MD), no3TOMY AN= NC. 

385 ~OKa}KHTe TeopeM)' cl>aneca1: ecmi na O,ll.HOB H3 .itBYX npm ,u,rx 
OTJIOlKHTJ, llOCJle,lJ.QDBTeJJJ,80 eeCKOJlhKO paBBLIX 0Tpe3.KOB ll 'lepe3 
11:X KOHQ;bl npoaec -nr napa1mem1u,1e npmdhle, nepece1<a10~ae BTO· 
py!O IIPIIMYIO, TO O'HII'. OTC8KYT u.a BTOpOM npRMOH P8lllfbte MelK,ll.Y 
co6oA 0Tpea1<H. 
Pe1ueW1e 
IlycT-i. na np,u,,:oli !1 OTJ10,1<enbl pa.sable oTpea.Kn A 1Ai , A 2A 3 , 

A3A◄, ••• H ttepea nx 1<0H1:1;1,,1 npoue.l(em.t nap&JJJ1eJJb.!Thle np1tM1>1e, 
KOTOpble nepece1ta10T ll'J)>IMYJO l, ll TO'iKax Bi, B2 , 8 3 , B., .. . 
(puc. 165). Tpe6yeT~ ,ll.OKll38-Tb, -.iTo OTpe3Kl:I B18 2, 132B~, B~B., .. . 
pasm.r llPYl' IU)YJ'Y. ~OR!l)l{eM, nanplfM.ep , 'ITO B,B 2 = B:ilJ3• 
PaCCMO'l"J)lfM CB8'18Jla CJfY'fai\, KOr,ll.a npltMble l, H la napaJJJteJlblllJ 
(pee. 165, a). TorAa A ,A 1 = 8 18 2 H A 2A 3 = B2Ba KaK npoTBllOllO· 

nomehle CTOPOHIJ n.apMnenorpaMMOB A,B 1B2A2 u A,t8 2B3A3 • TaK 
KaK A,A:i=A2A,, ro Y B 1B8 = 8 2B3 • EcJLH npJ?Mble l 1 H 12 ae na
paJJJ1eJ11>.8bl, TO 11.epe3 TO'IKY B, npoae.l(eM npRMYJO l, napaJIJleJib • 
lfytO npsiMoii l1 (pac . 165, 6). Oea nepece'leT IJ])RMJ,Je A:ilJ2 B A 8B8 
B aeKOTOpbtX TO'lKBX C II D. 'fax Klll< A 1A 2 =A 2-A.3 , TO no AOKB· 

38-BROMY B,C = CD. 0Tc101.1a nOJIY'TaeM: B,B 2 = BJ3 3 (oaAa'la 884). 
Asanormrno MOIRll';O ~oRaaan, 'ITO B2B3 =BaB. u T. A· 

386 ~OKa>KllTe, 'I.TO OTpe30R, coe,l(TilUIIOll.\BB cepeAHHbl 601<0BblX CTO· 
POH TpaneuRH, napann:eJJeB OCTiOBatUUlM Tpaneivm. 

387 Haii,lJ.nTe yrJlbl B H D Tpane.o,11;11 ABCD e oceoBI\BlUtMJt AD H BC, 
ecJtH LA = 36", LC = l17 °. 

388 ~OKa>KHTe, '!TO B pa.suo6e.l(p()HBOH Tpaneu1rn: a) yrJU,J . opa K~
J.tOM ocaosa.rntu paBDl,1; 6) AH8!'01J,µ:J1 paam,,1. 

389 ~01<8.>KH'!'e, 'ITO Tpanetvu1 pasno6e,l1Pel!)i8Jl, ecm1: a) yrnbl npH 
OCROB8BltH pasm,t; 6) AHaroB8JIR T{>BlleUHH paBHJ,1. 

1 <t>81lec Mt1JleTCIUfli - J.tpee1terp 0c•1eCl(IW yqeru.ut 
(oK. 625 - 54,7 r r. 110 o. a.) . 
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390 O,zum H3 yrnoa paano6e,1:1peITT1ofi Tpaneql!lll pa.Bea 68°. HsJ!AVITe 
OCTMbBl>te yrJl'bt TpaneO;Hll. 

391 AoRamHTe, q'l'o R3 op,anaRoawx llJU!T0K, HMeJOIIl,lLX ct,opMy pa.B• 
uo6e,1:1peaeol\ Tpanet(HH, MOJKHO CAeJJaTb napl<eT, IlOJlll0C'l'blO DO· 
KP.IJBlllO~i!. mo6y10 'IBCTb I!JJ0CKOC:t'H. 

392 □ OcBOBB.HHll npiu1o1oyronbHOii Tpane~ paBH.IJ a H b, OJ.11-18 H3 
yl'JI0B paaea a. Hai\n;11Te: a) 66.111,myio 6oxoey10 cropoay Tpane 
t(llll, eCJJll a.= 4 CM, b = 1 CM, a = 60°; 6) MeHLWYIO 60K0DYIO CTO· 
P0RY Tpanea;lfR, ec;m a :: 10 CM, b = 15 CM, a= 45°. 

393 iJ nooTpoiiTe napMJJeJJorpaMM: a) no ABYM CM8lKHblM CTOJ)OH8.M 
H yrny M8)K,lzy Hl!MH; 6) no A"BYM ,AH8l'OH8Jlll1\1 H yrJIY Me)KJly 
RHMH; B) no ABYM CM8)KHblM CTOJ)0ll!lM II C08J,;HH -ll!OD.lei!. RX KOH· 
D;bl /lH8l'OH8JJH. 

PemeHlfe 
a) ,UaHb! TP H OTJ)e3Ka M 1N 1, M2N 2, MJ!"3 (pHc. 166, a). Tpe6y-
8TCII D0CTp0HTb oaJ)IIJIJ18JI0l'p8MM ABCD, y KOT0poro CM8lKHl,18 
C'l'OJ)0H:bl, CK8Jl<8!\1 AB 1:1 .AD, J)BBl!bl CO0TlleTCTB81TB0 0TJ)83Klilll 
M,N, "M 2N 2, a )lt{aroaM1t BD pa.B1:1a oTpe3Ky M 3N3 , npoae,1:1eM 
pemeaue 38,l\B'lH no cxeMe, onHc8RBon aa c. 94. 
As:amla 
JJ:onyCTBM, <ITO HCKOMl,pl_ napaJIJJ8JIOl'p8.MM ABCD DOCTJ)08H 
(pac. 166 , 15). Mb! BH;!IUM, 'ITO cTopoaw Tpeyrom.HHJrn ABD paa
Hbl ABHHbIM OTJ)83K8M M1N1, MaNa H Msl'f s- 3TO o6c'1'0HTeJ11>CTBO 
DOACKB:iblBBeT CJl8JIYIOIItKH nyT& pemeH Hll 38.AB'IH: CHB'l8Jt8 HY>K· 
a:o D00TJ)0BTb no TJ)eM CT0J)0HBM Tpeyron:&lf)1K ABD, 8 38T8M AO· 
CTJ)OH'l'b ero AO napanne;rorpaMMa ABCD. 
Iloc-rpoe10te . 
Or _pOHM TpeyroJtbHHJ< ABD TBJ<, 'iT06bl ero CTOJ)Olfbl AB, AD H 
BD J)aBHHJJ:HCb COOT88TC'l'BeHHO 0TpeaKaM M,N,. M~ t H M 9N 3 
(KBJ< &TO CA8Jl8Tb, 111.bl 3H88M H3 xypca 7 KJJ8CC8). 8&11'8M noCTJ)O · 
HM npsrMYl(), npoxoA~)'IO "'lepea ToqKy B napannen1,uo AD, 
H BTOPY!O npsrMyJO, npoXOARII{YlO qepe3 TO'IRY D napaJ1Jt8JlbHO 
AB (KBR ;!TO CA8.118Tb, Mbl TBRme 3H88M na Kypca 7 RJJ80Ca) . TO<!· 
RY nepeceqea 11ll 3THX DJ)llMb!X o6o3H8'1 .HM 6y1rnoli C (pnc . 166, 8). 
q eTblJ)ii .xyrOJlbHHl( ABCD H 8CTb HCKOMblH nap8JJJleJiorpaMM, 

a) 

PMC. 166 

ISJISJ 
A D A D 

6) 
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,llOKa3a're."lWT BO 
no nocTpoeinno AB II CD H BC II AD, noaToMy ABOD - napan
nenorpaMM, OMe;f(HWe cTopoew napamrenorpaMMa ABCD Do no
cTpoeu1rJO pa.11m,i. oTpeaxaM M 1N 1 H M~ 2, a A:Haroeam, BD paa
a.a o-rpeaxy M 3N s, T. e. oapanneJto.rpar«M ABCD - HCHOMbr:ll. 
RcCJte.aosamre 
Hceo, <iTo ec,m DO TpeM AaBHblM oTpeaKAM M 1N 1, M~ 2 H M 3N3 
MO>K)IO IlOCTpOHTb Tpeyrom,Hlil< ABD, CTOPORbl KOToporo PaBKhl 
Dl'HM OTpe3KaM, TO MO>KHO DOC'I'pOHTb H nap8,JIJ1.enorpaMM ABCD. 
H o Tpeyroru.HHK ABD MO;KHO nocTpOliTb ee scer.!(a. EcJw l(BJ<Olt• 
TO H0 Tpex A8HHWX OTpe3l<OB -OOJtbme HJI .H pasee CYJl(Me ABYX 
;a.pyrmc, TO Tpeyron&lff'IR ABD, a 3ea•n1T, H napannenorpaMM 
ABCD noc-rpoeT1, aem,311. Ilonpo6yATe caMoCToJITen-1,ao .ao1<a
aaTb, 'lTO ecna a11,11aqa HMeeT peme,me, TO &TO pemefnl'e eAHH· 
CTBeJDio (CM. n. 39). 

a94 .D;aebl TPH TO'll<H A, B H c. ae Jl8>K8~He aa OAROA llPll"MOH. Ilo
CTpOaTe napa.n.nenorpaMM Tat<, qTo6w TPW ero sepmuHbl conna • 
AMH C .aaem,u,rn TOqKaMH. CKOJlbKO TaKHX napanm~norpaMMOB 
MOl:KliO OOCT})OHT&? 

395 ,llaubl ocTpblH yron hk a i:1na OTpea1<a P1Q1 1.1 P2Q2• IIocTpOilTe 
11apan;ienorpa.MJ11 ABCD Tat<, 'lT06hl paccTOmuie Me*AY napan • 
JJ8JII,HblMM npRM.l>lM:lf AB n DC pase1LJIOCb P,Q 1, AB=P 2Q2 ll 
LA = L hk. 

396 Paa.aenn.Te 11amn,di o'l'l)e3OK AB aa n panI11,1x 'i:llc-reil'. 

PemelDfe 
Ilpose11eM 11yq AX, ue 11e:Htanudi aa npaMoii 
AB, a ea BeM OT -To,mit A OTJTO,KHM llOCJIC,11O· 
BBT8Jlb8O n paBHblX OTpe3KOD AA 1, A1A2 , ..• , 
A • . 1A , (puc. 167), T. e. CTOJlbKO pasBb1X OT· 
pe3KOB, Ha CKOJlbl<O paam.rx 'l8C'l'eii BYl:KHO 
p83.!(8JIHTb A8RHblA OTP83OK AB (Ha PHCY:H• 
Ke 167 n = 5). IlpoBe)\eM npHMYJO A .B (To<rKa 
A . - l<OBeD. llOCJJe,nuero OTP83K8) X DOCTPO· 
HM llPHMJ,18, npoXOA~ne <1epe3 TO'll<H Au A B B B, B, 8 
A2, • • • , A • • 1 H napan11enht1ble npiJMoA A,..B. 
3TH np11Mble oepeci!K8IOT OTP83OK AB B TO"I· PMe. 167 
KSX B,, B 2, ..• , B. _,, KOTOpble DO TeopeMe 
4>aneca ( aa,11a 'ta 385) AeJTH'r oTp83OK AB a:a 
n paeeLix qacTeii. 

397 □ IlocTpoiiTe p811Jlo6eApe1m·yJ0 Tpanei:vno ABOD: 
a) no OCHOB8HlUO AD, yrJty A ll 60KODOil' CTOpOHe AB; 
6) no ocaoeBBmo BC, 6O1<osoil <-'l'Opoae AB H ,11uaroaanu BD. 

398 □ IIocTpolhe npsmoyrom,ey10 'l']>anexzyr10 ABCD no ocaosaeJ111M 
H 60KOBOR CTOpoae AD, nepneBAHl<YJJSIPBOii K OC8OB8II.IHIM, 
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ftcj IlpHMoyrom,JmK, poM6, KBa,i:u>aT 

46 Ilp Blltoyrom;11RK 

IlpJIM oyroru.lDlKOM aa ahtBaeTCa napam1 e-
norpllM.M, y KOToporo JSCe y r/11,1 npJIMbl e. TaK KILK 

npMMOyro.Jll>RH:R ll11Jl1I8TOJi aapaJIJl8JlOrpaMMOM, TO 
OH 00JlB,ll;8eT BCeMH CBOHCTB8MH napanmmorpa.MMa: 

B npllMOYl'OJll>HHKe apOTKBOil0Jl0$Rbl8 CTOPOBLI 

paBBbl, a Aff8r'OHMH TO'\IKOH nepece'!eHHJI )ICJJJITCR 

DOlIOJla.M. 
Pac.CMOTJ)HM oco6oe CBOHCTBO apJ1MOyroJ11,· 

mrna. 

,l:t;H8l 'OR8Jtlt TIJ)JlMOyroJil> BHl(a p8Blf"bl • 

.11.eHCTBHTeJIJ>!IO, o6paTHMC.R t< PHCY1tt<Y 168, 
Ra KOTOpOM H306puKe.a JJPIIMOYl'OJfhfflU< ABCD 
c ,11Harona1Il!.MH AC a BD. IlpnMoyrom,m.re Tpe 

yronLmllm ACD H DBA paBH"hl uo ABYM K8TeTIIM 

(CD = BA, AD - o6nv~ t,a-rer). Orc10,n;a C.118,«yeT, 

'CJTO rifJJOTeSY3bI !lT1'{X TpeyronLBlfKOB PllllHLI, T . e. 
AC = BD , '!TO R Tpe6oaanocb ,110KaaaTb. P11c. 168 

.0:01CaJKeM o6paTeoe yrBepm):(BHH8 (npuanaJ< 
crp.11 MOYl'OJILJJ:KKa). 

Ee.mt s 11apaJ1J1enorpaMMe a11aroaam1 pulll>l , ro 
3TOT napannenorpaMM - npJIMoyroJlbRKK . 

IlycTL s napan.nenorpaMMe ABCD AHaroxa
Jllit AC u BD pa.aHbl (cM. pHc. 168). TpeyroJlbHHKH 
ABD u DCA pa.ollhl no TpeM croponaM (AB = DC, 
BD = CA, AD - OOll.1811 CTOPOHa ). 0TClOA8 C.718· 

A)'eT, 'ITO L A = LD. Ta1, Ital< Jl napaJ1J18J1orpaM
Me llp()TllB000Jl0)Kffbl8 yr.llbl paBRLI, TO LA = LC 
n LB = LD. TaJ<HM o6paooM, ·L A = LB = LC=LD. 
IlapannenorpaMM - BLicryKJTLtH 'lfeThipexyr<>11LHKK, 

no<>TOMY LA+ LB+ LC+ L D : 360 °. Cne.n.osaTe111,· 
eo, LA= LB = L C =L D = 90°, T. e. napa:nne;rorpaMM 
ABCD lIBJIJl8TCll npllMOYI'OJIL .HJfl<Or,i . 
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PoM60M J1aablllaeTcs napan 11eJiorpa MM, y 
1,o'J'Op0 rO ece CTOp0lll>I paeHLt. 

TaK KIU< pOM6 .llBJI.lleTC.11 aapaJI JJeJI0rpllMM0l\1, 
TO OB 06n9Aa:eT eceMB CBOHCTBllMH napMnenorpaM
Mll- HBP.111\Y c Hl™H poM6 0MSABeT oco6b11,1 ceoz
c-rooM. PacCMOTpaM ero . 

J],JtaroBBJIB POM '6a 8 3 8llMDO n epJJel~ HKy .11.11pHbl 11 

,n:enllT ero yrJlbl nonoJlaM. 

PaccM0TpaM poM6 ABCD (pHc. 16!:r). Tpe6yeT
CR ,n:oKS.aaTh, 'IT0 ero ,n:a:arouamr AC _u BD eaaJtMBO 
nepne11,n:ID(ynapBhl H KBJK,Xa.11 .aua rouam, ,n:enlfT co-
0TBe-rCTeyro~ ae yrJibl POM611 JJ0U0JIIIM . .D..oKameM, 
uanpl!MBP, 'I.TO LBAC = LD AC. 

no onpe}.\ene1uno poM6a ace ero CTOl)ORbl pa»• 
m,1, a 'l'.BCTDOCTll AB= AD, nollT<>MY TpeyroJlbHm< 
BAD panuo6e,u>e1m .wit. TaK Ka1< poM6 .11en.11e-i:cs 
napannenorpaMl'IOM, TO er o AM&TOaanH TO'l:KOH 0 
uepeceq eHHR AeJIHTC.11 nonoJJaM. Cne,n:oaa1•em,ao, OT· 

peaQK AO - Me.an-a»a P!lBHo6e,qpe1rnoro Tpeyr0Jih
uuKB BAD, npoee,11eUBM ·K ocuoeaaHio, a auaqll'I', 
BhIC0Ta H 6uCCBKTPBC8. 3TOl'0 Tpeyr<>JJbRBl<8. Il03TO· 
MY AC J. BD a LBAC = LDAC, •1To u Tpe6oeanoc1, 
}10K838Tb. 

Kll8,((p8T0M 1183bJ118eTCH DpHMOyroJll,RlfK, y 

K0T0poro ece CTOPOllbl PBBUbi. 

Ilp,n,tOYl'OJTbIDIB SlBJJffeTCJI, oapa.,me110rpaM• 
MOM, aoaTOMY H KBa,IIPBT HBJI.lleTCSI napannenor paM· 
MOM, y KOTOporo nee CTOp0S:1,1 PMllbl, T. e. POMOOM. 

OTcio.aa cne,n:yeT, qTo KB8,l{J)8T o6na,o.aeT BCeMH CBOK• 
CTB8Mll IIPJlMOyroJlbHHK8 ll poM6a. C(j)opMyJIHpyeM 

0CR0BUble CBOHCT88 RB8Jq>8T8. 

1 . Be e yrm.i KBB,!1])8T8 npHMble (PBC. 170, a). 
2. JJ.HaronaJJH ltBB,!IJ>BTB pBllHLI , oaBHMDo n epnen · 
.lt.HKy.n,q> JIW , TO'IKOH nepece'IBBH11 ,1{8JlJlTC8 no rLO• 
J lllM H A8JIJIT yrJUJ KB&Jq>8T8 nonoJ1al11 (pBC . 170, 6). 

rJ 
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6) 
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48 Oceaan H u,eeTpaJILll&n cUMMeTpxu 

.nae TO'ffiH A If A1 RR3b1BRIO'l'CB ClfMMeTplA· 

HJ,IM}f OTBOCJ(TeJll,BO DpJIMOH a, ecJIH 3Ta npBM .aB 

npOXOABT qepe3 cepeJJ;Rlcy OTPe3Ka AA , H nepnea

Alf KYJIRpea I( HeMY (puc. 171, a). ltaJKAall To=a 

npRMOH a cqHTaeTCR CH'Ml48TP1i'UJO H ca Moil: ce6e, 

Ha pucYHJ(e 171, 15 TO~H M u M ,, N u N, CHMMeT

PH'lll.bl OTBOCBTeJl1,BO up&MOB b, a TO'll(a p CBMMeT· 

pa•1Ba CRMOH cetle O'l'BOCHTeJibBO clTOil DpRMOlt. 

4>HrYJ>a Ba 3blllae-rc8' CHMMeTpH'IBOH OTBOCH.· 

T'8J11,B0 npBMOH a, eCJIH ~II K,Rlll,QOH TO'IKH cl>Hrypw 
CKMMeTpff1Dl.all eii: TO'IBa OTROCHTeJIJ,B0 Dp!IMOH a 
TalOKe npHHa,!1;.11ezHT noli cl>arype. IlpnMM a ea-

3bl13aeTC11 0Cb10 CHMMeTpKH cl>HrYJ>W. rosopRT TaK
»te, 'ITO cl>arypa otlJIRAaeT ocesoi!: CHMMeTpneA. 

IIpime;teM npH?llePJ>I cparyp, otln11J:ta10nzyrx oce

aoii CHMMeTJlBea (puc. 172). Y eepa3sepuyroro yrna 
owa oc1, CHMMeTJl H H - rrplllllM, aa 1<oropoli pacno

nomeBa 61:1cceKTPlica yrna. PaaeotleAPeem.u\ (eo ae 
paaaoCTopoaeim) TpeyrOJibHHK IO!eeT TaKJKe OAHY OCb 

CHMMeTp H.H, a paaeoCTOpoBJDIH TpeyroJibRB.K - TPH 

OCl'I CHMMeTJllUI, npl!MOYJ'OJlbBBK II poM6, He llllJlll • 

IO~llecsl KB&JU)ll.1'8.MH, BM8IOT DO .ztBe OCH cro,!MeTplUI, 

a l<Bll)lpaT - 'leTblpe OCH Cm.fMeTPIIH. y OKPYmHOCTII 

BX 6eCKOH8'lHO MHOl'O - JIJQ6!lJ1 Dpl!MM, Dp0XOJ:lll· 

~M 'l8pe3 ee [leIITp 1 llB JUieTC.fl OCblO CHM?deTJ)H}{, 

HMe!OTCJI (j>urypbl. y l<OTOpLIX HeT RH O,A'HOH 

OCH CllMM8'J'Plill. IC TRKH'M (j)KrypaM O'l'ROCHTCJI Ila• 

pam1enorpaMM, OTJIH'<llft,rl!: OT IlJ)ll'MOyroJTbHlll<a H 

poM6a, pa3aocropoHB.lllt Tpeyrom.HKK. 
Ase TO'INII A II A, ea3bIBalOTCJI CRMMeTPlf'I· 

llLlMR OTBOCHTeJibBO TO'IRll o, ecn.H O - cepeAB · 

ea OTpea.Ra AA 1 (pac . 173, a). To'IKB O C'fflTae-rca 
CHMMeTpH'IHOi!: C8M0ll cetle. Ha pa cyeKe 173 , <f TO'l· 

KH Af Ii M 1, N H N 1 ORMM8TPK'lBbl OTHOCliTeJlbHO 

TO•ntH o, a TO'llOI p H Q Re CllMM eTpli'IHLI O'I'llOCli• 

TeJI:beo aroii TO'll(H. 

-Z.Hrypa tia 3blBR8TM CHMMeTpH'IROH OTHOCK· 

Te m.eo TO'l'KH 0 , 8C.11K ;!llll l K8lftAOH TO'IKU <IJ'Hry· 
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pbl CJIM~l8TpH11B811 eii TO'IK8 OTB_OCJI.Tem ,u o TO'IKH 

0 T8KlK e DPHB llAJI - HT 3TO K cl>JU'YPe. TO"IR8 0 aa

abm aeTC ,11 u;e HTJ)OM CRMM8T p JIB <l>HY'YPbI· roeop!!T 

1·111<)1(e, 'fTO <lmrypa o6JIM8eT u;eHTp8JtbHOH CHMMeT 

p HCH, 

Ilp H l\lepaMR <l>Rl'YP, o6JI!IA8JO~HX Il8H'J'P8Jtb· 

am'I CHMMeT p He ii , RBJISlJOTCII OK PY>KHOCTb R ua

pan nenor p aM M (puc. 174). D;eeTpoM cl!MMeTpaH 

Ol<PYJKHOCT K JrBJ11!8TCII u;eHTp OKpya<HOCT H , a i.eeT 

pOM CRMMeTPHH uapllJIJfe ,,orp8M M8 - TOqKa nepe 

ce 'leHH JI ero ,[le aroaaneii . IlpsrMaJI T81<>Ke o6n&Aae-T 

ue a:TpMl>BOH CKMMeTpueA, O,[IB8KO B OTm~•me OT 

0 1<pymHOCT H i.1 oapaJIJienorpaMM8, KOTOpbte lJMelOT 

TOJ!l,J<O O,!IKH t..eBTp ClfM MeTplm (TO'fK8 0 ea pHCYH· 

l<C l '7 4 ), y npRMOH lfX 6eCKOH8'1HO MHOro - mo6aJI 

TO'fK8 npSIMOA 11BJllleTCJI ee neuTpOM CHMM8TPRH. 

ITpHMepoM <l>III'YPbl, He HM8JO~ei1 neHTpa CHMM 8T· 

p 1m, JIB.!1118TCJI npO B 3BOJU,B.bW Tpeyro.llbHlfJ<. 

l fao6p8JKeHHJI aa DJIOCl<OCTR MROrHX DpeJ:1M8• 

TOB OKpymaio~ero aac Mll p a BMCIOT OCb CHMMeTPHll 

IIJl H u;eaTp CUMM8Tp nll. . Maorae JnlCTbll ,11epeebeB 

11 neneCTKH IlBeTOB CHMMeTpH'IBbl OTBOCHT8JlbBO 

c pe ,1111ero cTe6n11 (p a c . 175). 
C CHMMeTpH8R Mbl '18CTO 13CTpe'll!.8MCII B UC· 

K YCCTBe, apXRTeK'rype, T8 XRH Ke, 6blTY, TaK, (j)aca

Ahl MHOl' RX 3,llaBHl% 061111,AWOT oceeoH Cl!MMeTp HeR 

(p11c. 1 76). B 6oJibm:HBCTBe cnyqaee cHMMeTplNRbf 

OT ROCIU'CJlbHO OCH WIH ueaTpa yaopbt aa KOBp ax , 

T l<8HII X , KOM:R8'1!UhrX o60IIX, CHMMeTpHtlHbJ MHOJ"He 

Ae' l'MI! M8X8HH3MOB, eauplfMCp 3y ·6'11!.Tble KOJieca. 

P11c . 175 PHC. 176 

M, 

6) 
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3a)lato r 
399 t.J .l(OK8;!0!1'e, 't1'0 napa11J1enorpaMM, OARM 1<13 yrJIOD KOTOpo~ 

npJJMOJi, n:BJIJ!eTC8 rrpsn..ioyrOJJl,fU!KOM. 
400 JJ;o.Kam11Te, 'ITO eCJm o •u~'l'hl'J)exyrom,1rn1<e see yr.r1w nplIMwe , 

TO 'leTblpexyroJIJ,HHK - llpllMOjll'OJlb}rlU(. 
40 1 HaliJ:ui'l'e nepHMe'l'p npm..ioyroru.elrna ABCD. ec.rut 6ncceK'l'pHc a 

yrna A .11enwr-cropotty: a) BC a.a oTpe3trn 45,6 CM u 7 ,85 c111; 
6) DC ea oTpe3J<H 2, 7 ,llM u 4,5 ,nM. 

402 tl ,l(uaroaaJIH npnMoyroJibBBKa ABCD nepece1,at0Tcn e ToqKe 0 . 
,l(oKIUKBTe, '!TO Tpeyrom.eHKR A0D H A0B pasno6e,11petmble. 

403 B np11MoyronbnHKe ABCD AHBl'OB8JIB nepecei<alOTCll e TO'IKe 0. 
HaKJJ.ltTC nepllMeTP TpeyronbBUKa A0B , ecnu L CAD = 30", 
AC = l2cM. 

404 ,1);01<MKH'l'e, '!TO MeAH8ll8 np!!MOYl'OJibBOro TpeyronbHKKB, npo-
seAiillBD8 K l'HllOTeHy3e, PIIBB8 llO.IIOBIIHe l'Jl llOTeHjl3bl. 

405 □ B poM6e O)'.IH8 H3 JJ.RIU"OBRJteH pDBH8 CTOpoHe. Hai!A1tTe: a) yrm,t 
poM6a; 6) yrJIJ>t, l<OTOphle AJ-l8l'OB8JU-r poM6a o6p03YIOT C ero CTO· 
pOHaMR. 

400 H OBJl:li'l'e nepHMe'l'P poM6a ABCD, s KOTopoM LB = 60 °, 
AC = l 0,5 CM. 

407 HllA°ABTe yrim,, KOTOpb!e oopa3jltOT JJ.Hllro.aa.nn POM6a c ero CTOpo
BaMR, ecm1 0.11m: Ha y1•noo poM611 paBeu 45°. 

408 ,l(o1<1vKa.Te, '!TO nap8.Jl.JlenorpaMM 11.on11~M poM60M, ecm1: a) ero 
AH8l'Oll8JJH D381IMBO nepneBAHJ<YJillplll,l; 6) ,!11!8rOBaJ!l, p,eJIH'I' ero 
yron nononaM. 

409 D ,l(oJ<am11·re, 'l'l'O poM6, y KOTOporo OABB yroJI np11MOH, STDJlfleT· 
CR KR&APBTOM. 

410 □ 5!BnReTCR .rm -.aThipexyvom.B:BK KBMparoM, ec.1rn .ero p;uaFo• 
s.a.na: a) pana1,1 H a3au.Mso nepneMl!Rynsip,u,1; 6) sao.HMBO nep
neHAIIKYnHpRhl H BMelOT o6uzyto cepe,n:Hey; B) pO.BBbl, B38HMJIO 
nepneuwsxynstpH.bl n eMelOT 06~y10 cepe,111rny? 

411 0 B JTPflMOYl'Ol[bBOM TpeyroJlbl;IHKe npose.11eaa 61iCC8KTpl'IC8 ltpll• 
Moro yrna. qepea TO'fl<Y r:repeceqeruul 3TOH 6acceKTpnchl c rt:rno
reeyaou npoae.n:ee1,1 npm.n.,e, napaJu1e111,ru.Ie RBTe'l'aM. ,l(oKIIJf(H· 
Te, qTO nony,reHB.blii t:te'l'blpexyrom,BirK - l(88JJ.P8T. 

412 ,Aa.ebl paeao6eJq>eU:llblii npBMoyro.!lbBN1i Tpeyro.!lbBHt< a.BC 
c npsrMblM yrnoM C, KBTeTOM AC = 12 CM H KBa,npaT CDEP, TB
Koii, '!TO Alie ero C'l'OP◊llbl Jle>KllT BB KBTeTax, a nepWHHO. E - na 
l'KllO'l'eeyae Tp8Yl'QJJbBHJ<8. Hru'iAuTe neplU.teTp Kll8AJ)OTa. 

413 IlocTpo ihe npRMoyron:l,.fmK: a) no ABYM CMe)t(}fl,IM CTopoaaM; 
6) no CTOPQHe H J(ltlil'OHIIJIH; e) no .l(H8roB8JIH B yrny MelKJIY 
.llli8l'OB8JIJIMU. 

414 CJ nocTpOiiTi'l poM6 : a) no AIIYM /W111'0118JIJJM; 6) no CTOpone H 
ynry. 



415 .J ITocTpoiiTe KB8Jl:PIIT: a) no cropoae; 6) 110 1n1aroaa.11:,H . 
.4 J 6 ..J )];a.nu ,rrse T0'llOI A B 8, Cl1l\11>1.8TPwtnMe 0Taoc w rem,Bo aeKO

TOPOH. UPSIMOH, B TO'lKII M. IlocTpoii'l'e TO'IBY, CHMJ>.leTpnqBYlO 
TO•me M OTBOORTeJibBO TOH me npRMOH . 

417 C1<om,Ro ocen CH.M~JeTpHn RMeeT: a) OTpe3oK; 6) npS1:Man; s) nyq.? 
418 Kai.Be lr:J CJte/zyJOII\JJX 6Yl{B HM8IOT OC& CJ'lMMeTPl'IJI. : A , s, r , E , 

0 , F? 
419 :J ,11,0K8Jl.tHTe, '!TO rrpaM8R, npoXOJlJllllllll 'lepe3 cepe):\Hl!bl D.POTH • 

BOilOJIO}l(Rb!X CTopoa npirMoyrOJibHll .Ka, llBJlfieTCSJ ero OCh JO OlfM 

MeTPlm-
J20 Ll ,[(01<ru101Te, '{TO np,11,1an. COJl8J»J<81Il.8ll 6BCC8KTPHCY P8llH.o6eA

peenoro Tpeyl'OJibIDO<.I) , npoee,neIDJY]O K OCBOBMmo, llBJfS!eTCll 
OCblO CltMMeTplill' 'l'l)8'f!'0JU,B.ll1<8. 

4:.!1 Q ,Uaaw TO'!Jot A., B 11 M. Il oCTpoih•e To•rny, CHMMM'pH'IIIYJO 
TO'IK8 M OT8OCB'l'f!JlbllO cepeJlll.H.bl OTP83KB AB. 

422 Jfa1e!O'I' ;m u,eRTP CHMMO'l'p,m: a) oTpe3oK; 6) JIY'l; 'B) napa nepe
ceKa.roI1111xcn rrpnMhlx; r) KBa,ApaT't 

420 Kaiuie R3 cne.rzyroJI{BX 6YJUJ l!MelO'I' neaTp caM:MeTp>W: A, 0 , M, 
X ,K? 

Bonpoc1>1 JXJUI noBTopen1u1 K rJiaue V 
1 {)(n.Jlcmrre, 1<81<.811 cI>ffl'YPa H83bU3/l!!TCSI JlOMaROU. q-ro TOI oe 3Be.Rbll, 

eepmnm,1 a AJIKHII JJOMaaoil.? 

2 061,stCHBTe, KIIKIISI Jl0MaHaJI 11a:n,t:BaeTCll MB0l'OYl'OJU,JUlK0l\l. qTO 
T8.J<Oe BCPllllill.bl, CTOPQBbl , nep1,0,1eTp If ,l).l{arQHaJJn MeoroyroJih
BJIK8? 

3 Ita,coit Ml'loroyrom;airn R83bTt!aeTCJ! Bb!DYKJlbIM? O6'WICllRTe, 
KIIKHe yPJibl H83bl.8BlO'T'CB Yl'JJ81\'LH Bbl.llyKJIOl'O MBoro y l'OJtbHJU{8. 

4 B&IBe.l(HTe <IJOPMYJIY AJTK BhNHCJteKBJ! C~MJ,1. yrnos BhmYl<JIOl'O 
fl.• S,I'OJlb8ifK8. 

5 ,ll;OK8JKHTe, 'l'l'O cyM.M8 BHewaex YT'JIOB Bbl'UYKJIOl'O MBOroyrOJib· 
ruma, BOllThlX no OABOMy npH Kll)l<JlOH eepllll!Re, pas .Ra 360 °. 

6 Hil'lepTIITe 'leTblpiixyroJJb.BRK II D0Ka>l<BT8 ero )llf8rOH8Jllt, npo
TKBODOJIO)l(Bble C1'0p0Bbl J,f .npoTl{B0UOJI0)KBhle eepmnaJJ. 

7 <{eMy paaaa CYMMII yrnoe BbrnyKJIOl'O '1JeTblpex:yro1tbH HK8? 

8 ,llairro oapeAeJJBHHe JJ!IPaJI JJC.1.IOI'PBMMA, .ffansteTCH JIB napMJteJIO· 
l'p8MM BblllYKJlblM <ieT,b.!peXY l'OJl.bHU1COM

1l 
9 ,llo1c.a11<11Te, <!TO B D.8PllllJteJIOI'P8.\!,M8 npoTH.BOOOJIO>RBl>T8 CTOpolll>I 

paJntbl H Irp0Tli8ODOJIO1Kllbl0 yrm,1 PRB.11.J,t. 

10 ,llOK8)!U{Te, 'ITO JlHlll'OlJBJHl 11apanJ1CJIOC'PIIMM8 TO'IKOR nepe<:8'18· 
HHS! .1(8JUITCII DOJ'IOJ{BM. 

l1 C<l>OJ)M'YJIHPYHTe H .1(OK8.>KIITe y,raep:>K,lleHWI O OJ)ll3B8Kax. nap8JI · 
JleJIOrp8.Mlll8. 



12 Ka:iwi!: '!.eTbfJ)exyt'OJtbltHI\ B8,3hlB8eTCB TpanenHeA? KaK B83bl88• 
IOTCJI CTOpORbl Tpaneu.ru1? 

18 KaKaB Tpane1.11ut aaobll38.eTc11 paaso6e,11peBBoi? upm,,:oyr0Jt1>Roii? 

14 KaKOH qen.rpexyrom,nm< lUl3blB8eTCJ! llPHMOyr0JlbHKKOM.? ,!];oKa
)l(liTe, '1'1'0 ]:\ilaroaaJIH opHMOyI'OJ11,Hll.K8 paBHbJ. 

US ,!];oKa)l(HTe, 'lTO eMH a napaJ1JtenorpaM.Me t111aroH8Jlli paaa&r, TO 

napanneJJorpaMM HBJlHeTcs npm.i:oyrom,,nl.KOM. 

16 KaKOH 'ieTblpexyro.ll'bl!llK B83htll88TCH poM.6oM? ,llOK8}1UITe, 'l"l'O 
1rn:aroaMH poM.6a BOaHMHO nepoeB,!lBKYJUl'PBbl a ,!lllJIHT ero Yf'.!tl,1 
nono]laM.. 

17 KaKOH 'ieTWpexyroJTbHlfK H83h1B8eTC.R l<BIIAPBTOM? Ilepe'iHCJIHTe 
OCHOBHblll CBOHCTB8 l<BBJJ.:p8TB. 

18 KaKHe ,D,Se TO'iKK H63bl1lll!OTCII CJ{Jl{MllTJ)ll'iHhIMH OTHOC8T8JlbHO 
,IIBHHOll :np~MOit? 

19 RaKas (pm'ypa H9.3'bll38eTCll CKMMeTpe<raolt QTIJOCHTllJlbHO ABlIHOtt 
npaMoi!:? 

20 Ka1<Ke ,!Ule TO'IKH H83h1B8JOTC.R CKMMeTPK'IHblMH OTBOCHTllJtbBO 
,118HHOH TO'iKH? 

21 KaKaH q>Krypa H83hlB88TCII CHl\lM.e'l'J)H"fHOi! OTBOCII.Te.lfbHO ,ll,aHHOi 
TO"fKU? 

22 Ilpf\Bll,!ll!Te npH,Mepw <!>Hl'YP, 06J1&A8JOID;UX: a) OC8BOH CHMMeT.PH· 
efi; 6) neBTp8J1 'bHOH CUMJ\leTpl!ei:i; B) ll oceBOH, I! neeTpMbBOH 
CIIMMeTpHeit. 

,nonoJIHBT eJII,BDJe 3a,a;a 'l'H 
424 ,!];OKllmUTe, Tl'l'O ecJlll He ace yrnbl Bhl.OYKJJOl'O 'leTwpexyrOJlhHflK8 

paam.r ,11,pyr JU)Y!'Y, TO XOTll 6&1 OAI-IH H3 Hl!X T)'OOB, 

425 TTepIDlleTp napa;1nenorpaMMII ABCD paeea 46 CM, AB = 14 CM, 
K111<y10 CTOPOHY uapanne.Jtorpa.MM8 uepe<:eKaeT 6HCCllKTPRCA 
yrna A? Ha».IU'ITe OTpe3KR. KOTOp&Ie o6pa3ylOTC.A npR 3TOM nepe• 
ceqeB'lllf. 

426 CTopo.lfbl napanmmorpaMMa p!Ulabl 10 CM u 3 CM . BucceKTpHCl>I 
)l,Byx yrJJOB, npHne)l(8til,HX K 60JJbWeii C.'TOpoae, 11,eJUIT ttj)OTI-IBO· 
nOn<»RlfYJ(> CTopouy Ila TPH 0Tpe3K8. Ha.l\n;ltl'e 3TH o-rpe3j<l~-

427 llepea npol!3B0JlblfYIO 'l'()qKy OCHOBB.KHR paano6e;ipeHHoro TJ)e· 
yroJlhB.liKa npoae11,eu1>1 npllMlile, napannen&Kble 6oKOBhlM cropoaaM. 
TpeyronhHHKa. )J,oKaJKuTC, 'ITO nepBMEl'l'p nony<nmmeroca 'IeTb!pex· 
yr0J1hll}{l(8 pases CYJ',L'\1.8 OOKOBhtX CTOpoB J{IIH.HOl'O Tl)eyr0JJJ>ffl0<8. 

428 B oapanJ18J!OJ'J)BMMe, C1'41l)l(RbJe CTOpolD,l KOToporo ee J)aBHl;d, 
npoae]:\llRbl 6HCC0RTPHChl yrnoo. )lOKll)l(UTe, 'ITO -npu BX nepece• 
qe!Dffl o6paoyeTCH llJ)KMOyroJJ:blJllK. 

429 l{OKll)l(RTe, qTo BhIUYKJlblii qeTblJ)exyron&liKl< llBJJ/Je'l'CII napa;IJle· 
.aorpBMMOllt, ecnu CYMMII yrnoa, npl-{]lll)l(8ID;'UX K KIIJK,ll,Oft KB ,11syx 
CMll>RHblX C'l'OPOH, PIIBH8 180°. 

J 14 r .,uou V 



.130 ,D;oJ<a>KHTe, 'ITO Bb!UYJ<JI.brll '\18Tb!peXyrom,mt]( Hl!Jlll8TC!l aapa.rrJJe
norpllMMOM, eCJIH ero npOTRBODOJIOlKHble YI'Jlbl noaapao paB.libl, 

.1:31 To't{l{a K - cepeJ(H.Ha M8All8.B.hl AM TpeyroJl.ba01<a ABC. llp11 -
MaJ1 BK nepeceK&eT CTOpoHy AC B TO'IJKe D. ,l{OJ<8lKHTe, 'fTO 

1 AD= 3 AC. 

432 T o'OUI M H N - cepeAKH1>1 cTopon AD 0 BC napllJ!JlenorpaNMa 
ABCD . ,D;o1<11JKHTe, ttTO apaMhle AN H MC ,1tenaT AH&ross.m, BD 
sa TPH paaltble qacm . 

. 133 113 eepmmu,r B po~a ABCD npoee,1teubl nepneHAHI<YJJHPbl BK H 
BM K npl!MLIM AD H DC. ,D;oKruKHTe, •tro JIY'f BD aenlleTC.R 6Hc• 
ceKTpHcoa yrJia KBM. 

1:34 ,D;oKa>KHTe, 'ITO T01ll<a aepece'leHHll AHaroaaneil pOM68 paBHOYA8-
nesa OT ero CTOPOH. 

1:11> ,IloK8JtlHTe, "ITO cepem1aa OTP83KB, coeAflHAfO!l.lero eepm:aay TJ)e· 
yrom.HlUCB C mo6oii 'l'O'lKOH npoTffl30DOJJO>K80il CTOpOHld, JIClRllT 
aa OTJ>83K8 C KOHll,aMH B cepe.110aa:x .11,13yx µpyrax CTOPOB. 

1!!6 ,I{aaroBBJlb AC KBaJ(paTa ABCD pa.aua 18,4 CM. llp11Ma .11, npo 
XOA!l~aa qepea TO'I.KY A H aepnel!AlfKYJJIIPHBll K npllMOA AC, 
nepeceKaeT npl!M.ble BC H CD COOT88TCTB8HRO 8 TO"IKBX M H N. 
HaliAHTe MN. 

,l:!7 Ha Jl.}faroeamt AC Kea.i!J)aTa ABCD B3JM'8 TO<rKa M Tiµ<, 't'l'O 
/4,\i[ = AB . '-lepea TO'll<y M npoae;tena npHMM, nepneBAHKYJtllp
Hall K np11111oil AC H aepece1<a10maa BO e TOt£Ke H . .D;oK&)l(HTe, 
'ITO BH = HM=MC. 

1..-18 B Tpaneu,HH ABCD c 66Jlbnr11M ocaoaa1n'leM AD AH&roaam, AC 
nepneHAHJ<yJlllpea K 601<oaoA oTOpoae CD, LBAC=~CAD. HaH
ARTe AD, ecJJH nepliMeTp TpaDeo;.IU! paaeH 20 cM, a LD = 60°. 

<1~9* u CyMMB yrJIOB npH OAHOM HO 0Cll'.081U!.HH Tpaaeu;.eR PB.BBB 90°. 
,D;OK8>Kli'l'8, 'ITO 01'pe30K, C08,lll!HIUOIWill cepeAHHbl OC.HOBaim..it 
Tpaneo;H11, paaea 11x no;rypaaaocTH. 

•'40* □ Ha ABYX CTOPOHII.X Tpeyroru,unKa aae ero DOCTP08Hbl KBB,I\PaTbl. 
,D;oKa>KH-:re, <!TO OTpe30K, C08AH11JJIOII{R1'!' 1<0~bl CTOpoS KBll,t(paTOB, 
BblXOAHID;RX K3 OAHOfi nepIIlHHhl Tpeyron.&HKKa, n ABB pa3a OOJJb
me Me,nHI\H.br T])eyrOn.&Hl{Ka, BbIXOARID;eH H3 roil; JKe sepI1JJ1H1,1. 

411 .l(oKamHTe, 't'l'O npl!Mlde., co.11ep>K111i~ne .1111aroaan;11 poM6a, l!BJill 
lOTCll ero OCJIMll CRM)l!eTpHH. 

442 ,D;oI<a>KHTe, <1To TO'IJKa nepecetteHH.11 Al!aroeaJJeit napMnen;orpa.l'<i· 
Ma BBJllfeTCfl ero o;eaTpoM CHMM8Tp1n1. 

443 CKOn.bKO D;eHTpo8 CHMMeTPHH HMeeT aapa napaJIJJeJJbBblX npl!Ml>I.X? 

444* □ .l(oKaJKHTe, '!TO ecJIH (j>Hrypa HMeeT .11ne B3am.tao nepneHAK· 
KYJillPHble OCH CRMl\l8TpHK, TO TO'lKft HX nepece'!eRKI! l!BJlll8TCll 
1.1eaTpoM CKMMeTplUI cpHrypbl. 

115 'f em,,.pi!x11nutbltUA'U 



I'JiaBa VI 

IlJIOID;~ 

LJ TO TaKoe nno149A1> KOM!faTbl "I KaK ee Bbl~14C/114Tb, eC/11'1 non 8 
7 KOMH8T8 14MB8T <1>op1,1y npRMOy r0/1bHl4K8, nOHATHO KaJl(,O.Or.fy. 
B 3TOH maee PB4b noilAEiT 06 143M8PBH1414 11/lOLWl,[\811 MHOroyronb
H14KOB M 6YAYT BblBBABHbl <l>OPMY/1bl, no KOTOPblM MOJKHO Bbl't HC· 
nMTo 11110~ npRMoyronbHMKa , napannenorpaM Ma , TpeyronbHMKa, 
TPanBl.111'1, 3 TM <l>oPMYllbl HyJKlibl HB TO/lbKO e reoMBT'P '1'1, HO H e 
npaKTM'IBC KOH AeRTB/lbHOCTH. KpoMB Toro , MCnOl1b3yR <l>oPMYllbl 
MOLWl,[\BH, Mbl AOKaJKBM OAHY '13 BalKHBMWl<X '1 C0Mb1X ;JH8M8HITTblX 
reopeM reoMeTpH1< - TeopeMy n .. <1>aropa. 

11 IlJIO~ a,lµ> MHOro yr O.JI'bHHKa 

49 llonwr ne nno~a ,a;n 
MJioroyromnmca 
II OHl!Tl!e ITJIOD.\I.\AH BBM H3B0CTBO H3 noace

ABBB80rO O[U,IT8 . }Ca,RJlblH ITOElllM80T CMhlCJI CJIO13: 

ITJIOD'.18,((b KOMB8Tbl paeaa meCTBBAJ:VlTH KBIV\PBT · 

JJhllll MBTpaM, ll1IOIIl8,B;b ca,AOBOro yqaCTKa - BOChMH 

COTKBM II T. A, B 3TOH rnaee Mb! paccMOTPHM BO· 

npoc O llJIOD.\11,.QIIX MHOroyrOJih.ltflJ<OB . 

Mo>KH O CK838Tb, 'i!TO IlJIO~I\AD MHOroyt'OJlblHf· 

KB - 3TO il0Jflf'f11B8 TOH '18CTH ITJIOCKOCTH, KOTOpylO 

38BH M88T MBOroyrOJThHlfK. H3Mepea.ee llJIOD.\aABH 

npoBOA}lTCH c IlOMOD.\h!O Bbl6paB:Hoi' 8,1\Hfll!JJ.l,f H3Me 

peKHJJ 8.ll8JIO1'0:'WO H3MBpBHHIO AJI.11.H OTp03KOB, 3a 
8,1\RBH-ny H3MepeH .IUI ruxoma,n,e.A np l!.BllM8JOT KBl\,I.\· 

par, 
0

CTOl)OB8 KOTOporo pa.eHa BAHR.lill,B H3MBpel!HII 

0Tp03KOB. TaK, ecJm aa BAHJJJl!l;Y H3Mepemrn 0Tp03· 

KO.B np RJJSIT C8BTBM8Tp, TO 38 BABHR!l;Y H3MBPBHIUI 

ITJIOIIIIIABB npmnrMBlOT KBBJIPBT 

CO CTOPOHOH 1 Clll , TaKoi:i KBBA

paT H83bIBBB'l'CSI KBap;p aTHLIM . 

C8UTBMeTpOM H o6o3U8'l8BTCJI 

CM:r. Aruulorn'IBO onpeABJIHBTC.R 

K Bll;\PBTm.tH MeTJ) (M 2), KB8,l\ 1)8T • 

IILIH M1l JDJll M eT p (M M2) R T. A-
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IlpH Bbt6pruu1oii e.l(IUUtD,e H3Mepefll'HJ llJI0-

1u!l)l,ei:i OJJO[qll.llb Hllli<.l(Oro MBOroyrOJJbHHKa Bbipa

%1leTCfl oonomuTe.n&nwM ,:mcnoM. 8-ro •1uc110 uo

K'13.brB3eT, CKom,1<0 paa e,11:u111UU1 113Meperuui Ii ee 

•1ar.T ll YK:ll9JtlJ88lOTCfl B )l;QBHOM t.lHOl'OYl'O.!lbBJiKe. 

Pacc MOTPl:IM rrpHMep-i,i. Ha pecy-e 177, a aoo6pa 
>KOB npHMOYl'OJlblUUC, B KOTOpoM KB8,1i;p8TB1,IR ' Cllll· 

, ·u~rnTp yKJllVJ.bl.B3eTCB 1)0880 6 paa. 8-ro 03R8'18eT , 

•rro nno~BAL npRMoyroiu,m-rKa pruma 6 cM 2• 

B Tpanei:orn ABCD, 1-1ao6pa>Keuxoli aa pl'ICYJ'!· 
,ce 177 ' 6, KllllJ(p8THbrR CIWTUME!TJ) YKllll,Abl.B3e'l.'CJf 

JJ.Bfl p3.3a ff OCTae1·CJ1 'laCTb -rpane11,H1:1 - TpeyroJlb• 

,urn CDE' B KOTOPQM .KBa;i;paTBbIH C8.HTHMeTP ae 
y 1U ll.l.l(blB81l'l"Cfl U8JlHKOM. p;na El3MepeBHJl WlO~a-

All <ITOl'O TpeyronbIDl:K8 IJY>KIJO l'ICIJOJl1,3088Tb AOJlB ,.. 

a) 

B C 

KB!IA P8TUOro CB!J'l'IJMeTpa. uaaptJMep l(83AP8TRblff ~ A:-1-1- ,:,,- , ..-- -,,E.-!.D 
MHJl JUIM eTp. Ou COCT8BJIS£eT 0,01 '18CTb KB8J1PllTHO

ro caHTlf'MeTpa. 5'1-o noKaaaao IHI pl'lcy1nce 177, e, 
l '){e KBB,11,,PBTHbrH C8HTHM8TP pao6wr aa 100 KB8A· 

l}IJTK blX MHJL/l,J.U\1eTpoe (0'l'O'l' PIICYROK, 8 T8J<).1(8 P H· 

r yHO K 177, e AJIH 6onLme'li uar JIJl,llUOCTH )l;8Hbl B 

YBeJlH'lellBOM MaCmTa6e ) . 
Ha pucyuHe 177, z IHIAllO, 'M'O l(QftAp&TlJ.blH 

MllJIJl uMeTp YRJUIAb1BaeTCS1 a TpeyroJl.bBH.Ke CDE 
)4 pa;i, II OCTtleTCH '!8CTb 3TOl'O ·rpeyrom,mn<a (OHO 

aiu<pameea ua prrCyliKe), e KOTOpoii 1<»8JIP8Tw,1ii 

I\H{JI JIHMeTp ee y1rnf\Abl'BBeTCH (\eJIIU<OM. Ilo 3TOMY 
MOa<.MO CK838Tb, "!TO IlJIOII\8A "b TplluenRH ABCD 
1tp1t6J11l1Ki!HBO p8Bff8 2 , 14 CM2• 

Oc-rruiwy10cR 48.CTb Tpeyro.1£bHUKa CDE MOlK · 

II() H3M8PHTb C DOMOtqb!O 6i>Jlee MeJU<Oii )l;OJtfl KB8,t:\ • 

J}8TBOI'O C8.RT0MeTpa H IlOJIY'lffTh 60.llCC TO•rnoe :ni a

'ICHHe UJIOII\8Jl;B Tpanea;lUI. 
OtmcaJ!RblH npouecc B3MepelHUI M0}!(H0 opo

/lOJl",i(H'J'h ;:t;8Jlee, Op;;H8KO 118 IlpBJ(TllKe OH aey,ao6eu. 

06bl'rHO U3M8pll!OT Jllllllb HCl<OTops,re CBll38B· 

Ahle c 11,rnoroyl'OJTbRlfK01'1 0Tp83KB, 8 3BTe M llbl'lliJC· 

JUl l()•r DJIOfi\8Jl;b DO onpe11eJteJ1BblM <IJOPMYJIBM . 

BbTBOA 3TffX clx>PMYJI OCH088R 13'8 caoiic·reax 

OJIOW.8,lleii', KOTOpble M.bl CCH'l8C paCCMO'l'pI!M . 

6) 

m4 
5 • f I •; -

-~t 

1 CM 

e) 

C 

5 

z) 

PHC .177 



Tipem,11e ucero O'l'MeTaM, qro ecnu ,nsa MHO · 

royrom,l!JiMB pasltb?, TO e,1H HJ1~a H3Mepes:wr nno• 

tqB.Aeii -li: ee 'IBCTH Yl<JIBAblBBJOTCH B TIU(HX MRoro

yrOJlbHHKBX O,lllUIB.KOBOe 'U:I CJIO paa, T. e . RMeeT 

M8CTO CJ18AYIOil.lee CBOHCTBO : 

C 

1°. P aum, 1e MR Oroy r OJll>BI I.KH lfM8JOT p as HJd e IL/10• A E 
~H • s_ = Sr+ SQ 

JJ;anee, nyCTb M110royroJibl!JiR COCTBBJ18H H'3 

lf8CK0lll,Kl{X 1'f80l"OYT'OJIT,1U'IK0B Tai<, 'ITO BHy'l'peH.lUle 

o6naCTH nJ06&1x ABYJ( H3 3TU X MBOroyroJibRHKO )I He 

HM8JOT o6av1x TOqeK, K8.K OOK838HO BB P KCYflKe 178. 
0'f8BHJ{DO, B8JITf'fKBB 'l"BCTl1 DJ!OCKOCTB, 3!1.HUM88M08 

BCeM MBOroyroJll,K HKOM, SlBJ188TCH CYMMOii B8.llH'l lt B 

Tex qac Teii DJIOCKOCTH, KOTOp bl e 3aBHMIUOT COCT8B · 

J!RIOII{He ero MBOrQyn)JIJ,HHl(H. JiTaK : 

20. ECJlll MHoroyromill JIR COCTB BJleB H3 B 8CK OJU,KJIX 

~m o r o y r o ,n,HKKo s , TO e ro m1o ux a;o, p aBIUl CYJ\L'llt e 

RJIOUXap;eii :n' HX M HOro y ro m. HB KOB . 

CuoiiCTB8 1° Ii 2° B83bl88lOT OCRO,BUb l MH CBOR· 

CTBBM H nnoux ap;e.ii . HanO M BH M, ' I TO IU!aJIOl'ff'fllblMH 

CBOHCTBBMH 06J!8,llBIOT AJ[HR1,l O'tp83KOB. 

Rapir)IY c 3THMH CBOKCTBIIMR HBM noeap;o6~iT

CR 811\8 OJ{HO ceoiiCTBO DJIO!l(B,lleH. 

3°. Il n otl(aJµ, KBa.a;peTa pasua 1-llllJl:P BTY e r o CTO· 

POlll>l. 

K paTKyto cpopMyJJHpoBKY 3Toro CBOHCTBB cne
/IYeT llOBH MBTJ, TaK : ecJIH C.Topoaa l( ,Bll)IJ)BTB n p 11 

BM6 p aBB OR 8AHHBIJ;e H3M8peHHH O'l'p83KOB B:&IPB>KB· 

eTCR 'OfCJIO M a, TO llJIOIIJ;l!+lh 3TOl'O 1<88,llpBTB BblpB· 

acaeTC ,JI •UI CJIOM a•. 
Ha p u cyaKe 179 Jl306paacea KB8;11p8T, CTOPO· 

ea KOTOporo pas:ea 2,1 CM. Oa COCTOWI' 03 <reTr.t)?iix 

KBl;IApaTHbl X C8H'l'li.l\l0Tp0B 0 COPOKB OJI.ROro KBIIJI.· 

paTBOro MH JIJ!HMeTpa. TBKirM o6pa30M, llJIOID,IIJI.!, 

KBB.IIPBTa J>BB!la 4,41 CM2, q/t-0 paeeo KBB,llpBTy ero 

CTOPOHhl: 4,4 1 = (2, I F . ,/J;Ok838T8JibCTBO yTB8pa<J!.8· 

KBH: 3° n p eee,neeo B CJJ8AY101l.18M IIYBKTe. 
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EC/1.ll ruto111a,a;11 ,a;Byx MHoroyrom,mraos pas-

11i. r , TO 8TII MHO['()yr0JlhHHJ<II H83bl131UOTC/i paBHO • 

aeJllffi frMH . Ecm1 o,aRH MBoroyro.llbHHK paopeaau Ra 

t18CKOJI.bl<O MBOl'OYl'O.llhHHl<OB II H3 HHX COCT8.BJl8H 

µ pyroil MBOroyrOJlhHHK, TO T tume MHOroyroJihH.H • 

K II £183bUIIUO'l'CSI pa&llO COCTaa Jie ll1Il,IMJI. HaIIpHMep, 

n pl! MOyroJJhlUIK co CTOpoaa&m, paBHl,IMH 2 CM 11 

3 CM (CM . PHC . 177, a), paBBOCOCTa.BJl8B c npSIMO· 

y ro m,Hl!KOM co CTopo~11. paBHblMH 1 CM M 6 CM • 

.Reno, 'ITO mo6we J(Ba PaBHOCOCT a.BJJe!rBhlX MHOrO• 

yr om,BHl<a paaaoseJTHK He (cM. OCROBH1,Je caol!C'tBa 

nJJOI.U_8,!1;8ff), Ol<83bUl88TCH , 'ITO sepeo H o6paTH08 YT· 
oepi«Aealie: ecna ,aea MHoroyroru,a11Ka paanoee JU1• 

1me, TO OHll paBHOCOCT 8BJl8HHble. 3TO YTB8P>K,!1;8Bll8 

H.A3blll88TCSl Teope MOH Boitlll! - repsmrn. Bea re p

CKIIB M8TeM8TIU< <t>. BoHRH ,!l;OK838./l aTy TOOj)eM}' B 

1832 r., a B8M.ll~Klf i\ M8T8M8Tlfl< •JII06HT8Jlb _IT, rep

BH B Re3aB HCOMO OT g:,. Boltan ,!lOK838JI ee B 1838 r. 

50* IlJIOil(a/U> K.Ba,iq>aTa 

,ll,OK8.}!(8M, '<ITO nJIOrr(a,«h S KBaJlP8Ta co CT O· 

poao A a paBHB a 2• 

lial{HeM c Toro CJIY'iaB, 1<or,11;"a a = .!., r ,ne n -
n. 

1.1.enoe 'l.HCJIO, B 03hM8M KBa.«pa T co CTOPOBOJ:i 1 J,[ 

pa ao6bCM ero aa n2 PaBHbIX KB8,IQ)8 TOB T81(, KaK 

ll OK8 38HO aa PllCyRKe 180 , a (Ha BTOM pacye.xe 
II = 5). T81( K8K OJIOII.IM& 60 .Jl'&moro KBMP8T8 pan• 

BB 1, TO nJIOtna.«b Kam.11oro M8 Jl8HbKO!'O KBa,!l;"PBTa 

J)aBllB -\- . Oropoaa Ka>KAOro Manem.KOI'O KBll,!lpaTa Pa.B· 
1 n. 

ua - , T . e. paeaa a. JIITaK , 
n 

S = 1.. = (l)a = a'. (1) 
n2 n 

IlycTb Tenepb 'I.HCJIO a npeACT8l3JUl8T COOOH 

KO Heq11y 10 ,AecJIT~!O JIP06b, CO,Aep>Kauty!O n 308 · 

KOB OOCJJe 380SITOii ( B 'laCTHOCTH, 'IHCJlO a MOmeT 

6 1,1Tb ueJthl_M, ;1 TOr ,Aa n = 0}. Tor.11a qHCJJo m =a• 10" 
ll.8 JIOe. Poao6beM A8H8bli% 1<B8,!l;P8T co CTOPQBO~ a ll'8 

J 19 
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m• p8.BflhlX KBftJJ;paTOB TIU<, l(IU{ OOKB3lUIO aa pH

cy11Ke 180, 6 (Ha 3TOM pHCyuKe m = 7). 
Ilpn 3TOM KB,K,IIBH CTOpos:a )l,llHHOl'O KBllAl)aTa 

paao6&eTCll s:a m paBHblX '18CTeB, n:, 3HB'IHT, CTOpo

lTa nio6oro Mll.lleRbKOro K.Bap;pa-ra pa»Ha 

a a 1 - = ---
m a •10" .10" · 

Ilo cpopMyJie (1) llJIO~a,llb Mll.lleBbKOl'O KBaA· 

pa·ra pa»sa (-
1
- ) ' · CJ1eAOBBTeJIJ,B'O, nnoll(a,n;i. S 

10• 

.D;llHllOl'O KB8Al)8T8 pa»Ha 

2 ( 1 )
2 

( m ) ' (a• 10" )-' 2 
m · 10" = 10• = 10• = a · 

HaKos:eµ, DyCTb ' tHCJIO a npeA CTBBJUleT co6oA 
6ecKOB8'lllyJO ;,,eC!lTIJ'IBYIO J.U)()6h. PaCCMOTPHM 'lltC -

110 a., no-JIY'(aeMoe na a oT6paci,;rea1meM ecex 11.e
CSJTH'!BbtX 3HIU<OB nOCJie aana:TOli, 88"111118$1 C 

(n + 1)-ro . TaK KBK 'IHCJIO a OTJ1Wl38TCJI OT a. ae 

6onee 'leM Ba -
1

-, TO a. !it a ti; a.+ - 1
- . OTKYAB 

10• 10• 

a; ,. a.2 ,. (a.+ -1
- )

2

• (2) 
10• 

stcao, 'ITO DJ1O0l81f..T, S A8aBOI'O KBllAPBTa oa

KJIIO'leea MeJKAY llJIOOlllJ:lhlO KBB,llpaTa co CTOpo-

eoii a. II' DJJO~ll.,[lb!O KBO,llpaTa co cropoeofl a. + - 1
-

( 1)' 10" (p.ll'c. 180, e), T. e. MeJK/1.Y a; n a,, + - : 
10• 

a; ._ S -. ( a. + 1~. r- (S) 

By.u;eM H80l'J)a,Wf'teHRO YBeJIH'IHBaTb 'IHCJIO n. 

T or,[t8. 'IHCJIO -
1

- 6y,11e-r CTaHOBHTbCSI CKOJlb yro.u;eo 
10" 

M8JiblM, H, 3H8'<WT, 'UICJlO ( a~ + t~• r 6y,lleT CK()JU, 

yr().u;BO MaJIO OTJIH'IBTbCJ'I OT 'lllCJia a;. Il~MY H3 Be

J)8BeHCTB (2) H (S) cne,zye-r. ' ITO 'I.HMO S CKOJ!l, Yl'OARO 

120 r .. ,,uu YI 



MllllO OTJIH'laeTCR OT 'IBCJTa a l<. CneAoaa-reru.eo, 3TH 

,mCJla p813Hht: $ =a', 'ITO H 11)e00Ba.110Cb )l0K8.38Tb. 

5 1 Ilnom,a ,n:b np a'l-loyronomn ca 

TeopeMa 

Il n om;a,at, DJ)llMO y roJlbllHR3 J)8Jlll8 IIJ) OH 3B8Ae1IH10 

ero CM 8JKHMX CTOJ)OH. 

)J.OK83llTeJIJ>CTBO 

P accMOTp H,M rtpllMO)'l'OJILllHK co CTOpoeaM.H a, 
b 1-1 OJIOlllB,ll'blO S (puc. 18 1, a). )J.OKrui<CM, •LTO S= ab. 

,lJ;OCTpoHl\l UJ)ll. MOyY'OJlbllHK 11,0 KB811,P8T8 CO 
C.1'0poHOil: a + b, J<aK UOKA38BO na pBcy1me 181 , (5. IIo 
coo11CTBY 3° nJTOll.1811,b 3TOl'O KB8,ll'paTa paBna (a+b)2. 

0 p,pyro .ii C'l'OJ)OB:bl, 3TOT KB8,ltP8T COCTBBJleH 

H3 /1,IUIBOl'O npRMoyrom.RH.Ka C IlJIOUl!V{blO s, paaao
ro 8MY npS040Yl'OJlbHfll(8 C nJJOW:811,blO S (caoiiCTBO 

J O ru1oro:ap,elr) H ABYX KBa/1,parou C IlJl0lll8.Affi'4ll a 2 H 
1>2 (CBOHCTBO 3° ru10ro:a,aeii). Ilo caoi!:CTBY 2° HMlle1'1: 

(a+b) 2 -=S+S+a 2 +b2 , HJIH 

a~+ 2ab+ b2 = 2S +as+ b 2. 

bl 

0 

b 

s 
0 

o) 

(I 

• (I 

s 
a 

6) 

0Tc10,11.a DOJI.Y'1'.88M: S = ab. TeopeMa AOKa38 H8 . PMC. 18 1 

3 a,n:a'lH 

b 

s 0 

b' b 

b 

1145 Q BbTpe>KHTe R3 !i}'MBrH ABB pBBHbIX UJ)SIMOyrOJ11,HbfX Tpeyro1tb• 
lffiK8 If COCT8BbTe U3 amc a) paau~peHHhl.A Tpeyrom,HHK; 
6) fiPSIMOyTOJU,HIIB ; B) nap8JlnenorpaMN, OTJtH"fHblH OT npJJMO
yrO.llbllHKS. Cpaaawre UJIOII(a/1,1! IJO.!ly<JeHRbfX (j>aryp. 

446 a Ha'lepn1-re KllapJ)ST H npaM11Te ero aa emmm:zy 1rnl',lepeem1 
IlJJOro:a,aeii. ,ll;SJ1ee B8';18pTHTe: a) KB8J.IP8T, IIJIO{qa,ah KOTOporo Bbl· 
pamaeT CSI 'l'BCJIOM 4; 6) DpSf!lfOYl'OJlbBBK, OTJIH'{Rblll OT KllaAPSTa, 
IlJlOII(B/lb l<O'l'()poro Bblp!UK8eTC./I 'lllCJIOM 4; B) TpeyroJJt,HBK, nno
llll!Ab KOToporo Bblpa.maeTCJI. 'lllCJIOM 2. 

447 Ha'lepTHTe napannenorpBMM ABCD u OTMeTbTe TO'IKY M, cHM· 
MeTpK'IIIYJO TO<rne D OTliOCl'ITeJlblJO TO'll<H C. )J.01<,a>KHTe, •tTO 

sAIICD= s,..,,o. 
448 Ha cropone AD npID,fOyrQJibBHKa A.BCD uocTpoee Tpeyro.11J>JJKK 

ADE Till<, 'ITO ero CTOJ)OHhl AE n DE uepe<:eKalOT OT(>830K BC 
e TO•tKax M n N, npH'leM TO'IRa M - cepeJtRHa OTPe::IKa AE. 
)loKa>RKTe, 'ITO SABCr,=SADFI• 

12 1 rJ.,c,.,.aa. 



449 HaJl:):\iM'e lIJJOlll;ll,IU, KB~IITa , eCJIH ero CTOpona pasaa: a) 1,2 CM; 

6) ! }lM; B) 3✓2 M. 
4 

450 Ha»}lHTe CTOpoay KBll,}lJ)aTa, eCJJH ero llJIO~a,iu, pa.Baa: a) 16 CM2; 
6) 2,25 ~ 2; B) 12 M2. 

45 1 II.nom;a}lb KBa}lpaTa pasaa 2'4 CM2. Bb!p83HTe llJJOlll;ftAI, 3TOI'() 
KBAAPaTa: a) s KBll/lpaTRblX MRJ!Jli!MeTpax; 6) a KBll,lij)aTB.blle p.e. 
$'1MeTpax. 

452 IlycTJ, a H b - CMel!Ufbfe CTOPOIU>I 1IW!MOyrOJ!bBlfl<8, a S - ero 
llJIOlll;B,Ab. Bbr'l,BOJ!l!Te: a) s, eCJ!H a :c 8,5 CM, b = 3,2 CM; 

6) s, ecJJHa =2✓2 CM, b =3 CM; B) b,ec.11aa=32CM, S = 684,8CM 2.; 
r) a, ecJJH b = 4,5 CM, S = 12,15 CM2. 

453 □ KaK lf 3MeuwrcH UJ!ODlaJl;b npm.tOyrO,lb.RHKa , eCJiH: a) 0~ 
napy upOTHBOIJOJlOmabDC CTOPOB ysena'llfTb B ,D:B8 paoa; 6) Ka>k
/1.YIO CTOPOHY YBl!J!B'lll.Tb 8 Jlll8 paaa; ·a) 0/lBY napy npOTKBOOO· 
no»utbIX cropou yseruNHTb a /lBa paaa, a Apyryio - YMeB.bmHT.b 
B 11aa paaa? 

454 C Hait.ilaTe cropolibl np.RMoyroni.a11Ka, ecJ1.H: a) ero anODl&Jlh 
paaaa 250 cM2, a O):(Ra cTopona a 2,5 paaa 6o.1J.&We .a.pyroli; 6} ero 
DJIODlaA.b paesa 9 M.2, a nepln«e-rp paeea 12 M. 

455 ITon KOMHaT.bl, .llM810Dll{H <l><>PMY nplillloyrOJrbHBKll co CTOPOUaMB 
5,5 M rt 6 M, BYJKHO nOKpb!Tb napKeTOM llpllMOyrOJJbBOH ipopM.bl . 
,l{;maa =Aoli .IJ.OIJ:\e'IRH napKeTa paella 30 CM, a m:up1rs-a -
5 CM. CKOJlbKO noTpe6yeTCll TaRllX AODl8'1eK .!1Jlll noKpbITHH no.11a? 

456 CKOJU,KO noTpe6yeTCll Kacj)eJll,BblX UJlllTOK R118,lij)8THO~ (j)opMb! co 
cropouoii 15 CM, '1To6bt 06~e11an HMH cTeay , HMe10tt1Y10 <ll<>PMY 
npllMOyrOJlbIUll\a co CTOPOH8Mll 3M B 2, 7 M? 

457 Hrui}lHTe CTOpoay KBa)lpllTa, llJ!ODll\):(b KOT'0poro pasaa lIJIODlM B 
llpJIMOyrOJlbflHKa co CMe~lib!MK CT-OpoHaMB 8 M u 18 M. 

458 ,!(Ba Y'l8CTKa 38MJIH oropoJKeHbl aa6opaM:H O,llllliaKOBOH AJJllllbl. 
Ilepsblli Y'II.ICTOK HMe~ <l><>PMY ttpllMOYl'OJJbHlH<I.I co C'l'OPOBBMB 
220 M H 160 M, a BTOPOH m,,:eeT (pOPMY KBll,}lpaTa. IlnOll\8,Ab 1(81<0· 
ro yqaCTK8 60J!blll0 Jil Ha CKOJJb,KO? 

Il Jio~a,D;H rrapaJIJieJiorpaMM a, 
T e OJib HK Ka K T aneu,a R 

52 lIJ 1o~a.zu;, napa J.tneJiorpaMMa 

Y CJIOBHMCH OABY lf3 CTOpOB napaJJ,1e110rpaMM8. 
Hll3b!88TI, OCB OBllllH BM, a nepneB}lHKYJISlP, npose • 
AiiRHblA B.3 mo6ol!: TO"lRH IJPOTHBOOOJIO)KHOli: cropo-

' 22 r ,,Ma ", 



a b• 1< apJ!.Moii, COJ1epm8ll\eii ocaoaaatte, - a1,1coroii 
11a pan a enorpaMMa. 

T eopeMa 

IlnOU.\3 AJ> napaJ1ne 11orpa ~ma paa11a np oH a BeP,eB'HlO 

ero ocuoa am tJ!. u a BMCo,ry. 

;1l:0K838 Tem. cTBO 

Pacc MoTpHM napanneJiorpaMM ABCD c nno• B C 
11t/lAl>lO S . ITpaMeM CTopo,ay AD aa oceoaaeae H 
apoae.qeM BblCOThl BH a CK (pnc . 182). )l.oKameM, 
ll'l'O S=-AD . BH . 

,ll;oKameM CH8'18.JI8, '!TO nJlOII\Mb nplIMO· A D 
yr oJibHHKa HBC K T&Kme pa111:ra S. Tpanen;HH P1tc. 182 
A BCK cOCTaaneaa Jf 3 napanne .norpaMMa ABCD n 
TpeyroJ1bru1Ka DCK. C .11pyrou CTopoabl, oHa co-
cTrumeaa B3 rrp11Moyron»uW<a HBCK H Tpeyron&· 
mU<a ABH. Ho flPS!MOyl'OJIJ,Hble TpeyroJ11,m,nra 
DCK H ABH paanhl no runoTeuyae H OCTPOMY yrny 
(ax r1moTeRy3bl AB H CD p8:8Bl>f K8K JipOT IIBODO· 

no.:>KJJble CTOPOH.hl napannenorpaMMa, a yrnbl 1 11 

2 pa.su:i,1 K8K OOOT:SeTCTBellHbte yl"Jlhl np11 aepece-
'!emu r nap8JlJlem.a1,1x upH!.JblX AB II CD ceKyY.lleii 
AD), ll03TOMY lfX 11JlOtq8µB paBHbl. 

Cne,ll088T8JlbBO, DJIOIIlll,l(H napaJIJleJIOJ1)!LVM8 

ABCD H npm,,:oyrom,a1raa H BCK TllRJl(8 paallb!, T. e. 
ano111a;.1, apirMoyroJibHBKa HBCK paua.a S. Ilo TeO· 

l)eMe O MOJIUll{ll nps!MOyroJlbBRK8 S = BC · BH, 8 T8R 
KSK BC = AD, TO S = AD • BH. TeopeMa A0Ka3a.H a . 

53 Il JIOII\3 ,ZU, TpeyrO JJ.bHH Ka 

0JIHY 113 cTopoe Tpeyrom,mr1<a '!8 CTO H83blJJa• 
IOT ero 0CH0BalIHe M . ECJ10. QCllOBaa11e Bb16paHO, TO 
110/1 CJIOBOM •Bb!COTa• ll0JlP83YM0B8lOT BWCOTY Tpe · 
yrOJlbJU!Ktl, npOB8A8H»ylO K OCHOBBlllilO . 

TeopeMa 

Il JIOlll8Jtl, Tp ey r om.JJH((8 pas .Ha nonoe1rn e npoea 

»eP,e1nu1 ero OCHOBaHHII Ha BLlCOTy. 



Jl;OKa33TCJlbCTBO 

IlyCTb S - n.,1orna,L1b TpeyroJibJU1l(8 ABC 
(J>KC. 183). TipuM:eM CT0P0lIY AB 3!1 OCBOBainte Tpe
yroru.lUIBa H upoae,11e111 8.blCOTy CH. ,ll.oKameM, •ITO 

1 S =2 AB-CH . 
.;\ H 8 

PKc. 183 

C 

,ll.oC'l'pOHM TJ)eyrom,1rnK ABC .110 napanneno • 
rpaMMa ABDC ,!IK, KBK 00Kaaaao BB pHCylU<e 183. 
TpeyronbHHlrn ABC H DCB pa11Rbl no TpeM CTopo· 
.eAM(BC - ux o6rnas cTopona, AB = CD H AC=BD 
l(.11,K !IpOTHBOOOJIO>KHh!e CTOJ)0JJbl 11apan.11en·orpa.'.tMa 
ABDC), noaroMy ax llJIOlllBAH paan1,1. Cne,11oea
TeJfhHO, 0.11:o~a.11r. S Tpeyro :llMllfKa ABC paaea no

nOBl'llle nnornat(R napan:.nenorpaMMa ABDC, T. e. 

~ 
A B 

S ::. ½AB• CH . TeopeMa ,110Ka3a:aa. 

CJICJJ;CTllHC 1 

Il.n orna A& DpRM OYl'OJlb JIOl'O TpCyron:LIDIKa p aaea 
DOll OBHU B npOH 3 BC,IICIIH 8 ero KQTOTOB. 

C Ji eJlCTBe:e 2 

EeJIJ( Bb l CO'D,1 AJIYX Tl)e YJ'Om. BlfKOB p8B11hl , "!'0 .II 

IIJIO!ll8 )J;H OTBOCBTCJI I.C8 K OCB 0B8 HU H. 

BocnOJI.b3yCMCJI CJIC,IICTBI1C'M 2 ,!VlJI AOKal38· 
'1'0JlbCTB8 TeOpe~~bl 06 OTB.0WCITTIB ano111a.11eii' Tpe 
yroJI.bHJ!.KOB, 1u,1ero~x no p8.DH0MY yrny. 

TeopeMa 
PKc. 184 

Eena· yl'OJI OJJ;BOro Tp eyrom, uu Ka pa .Beu yrny APY· 
roro TJ)eyrom.nKKa , TO ll:J101113AH 3THX 'tJ)Cyr 0 1lL1DI· 

KOB OTBOCSM'CJI K8K np oua11e,11e1mR CTOp OB, 38 .KJDO• 

'1810lllJIX pasHIJ e yrru.r. 

}J.OKa33TCJll>C TBO 

TiycTb s a s' - UJIO!n!l,IIB TJ)CYl'OJI.blill.KOB 
ABC H A,BJC,, y KOT-Ophlx LA = LA, (puc. 184, a) • 
.D:m<ame1'~, •tTO 

124 I' 1tatJa vr 

c, 

a) 

6) 



S AB·AC 
S. = A1B1·A1C1. 

HaJtomHM Tpeyrom,HHK A 1B 1C1 ua TpeyrOJu,

um< ABC TM, '!T06bl uepuuraa A1 COBMeCTHJl8Cb C 

oe pm1rnoit A , 8 CTOPOllbL A1B1 11 A,C1 HBJIOl'l<HJt B Cb 

cOOTBeTCTB8HJIO n:a Jly<UI AB H AC (PHC. 184, 6). 
'l'peyrom,rur.K H ABC H AB 1C HMelOT 061I1y10 BLICOTY 

CH, no3TOMY _s_ = AB . TpeyroJtsnHRH AB,C H 
sAB,c AB, 

A8 1C1 TaKl'l<e HMe10:i, 06nzy1Q BLICOTY - B1H 1, no-
S,.a1c AC 

3TOMY _ _._ __ = -- IIepeMBOl'l<BSI nOJI)"reHH'hte pa-
SABoOi AC1 

net1CTB8, HBXOAHM: 

S AB· AC S AB , AC --- = ---- J HJtll - = ---- -
S_.8,Ci AB, · AC, S1 A 1B, · A,C, 

TeopeM a p,01taaana. 

54 IlJiow;a ,11;1, Tpan e~11H 

.l{ml BJ.rtmCJieHRSI llJIOlll_ll/J,H lll)OH3BOJJ:bHOro 

~rnoroyroJtblJHRB o6Lr<rlJO nocTyllBlOT TUR: pa36H · 

BBIOT MBoroyrom,HKK BB T~yrOJJbllKKH a HBXOASIT 

TTJIO!llll,!IL Kll'l< AOI'O TpeyroJILH HK 8. CyMMB IlJtO!IIB· 

.nefi &THX Tpeyrom,HBKOB pauea [JJJ01l{ll)VI ,IUlll'RO· 

ro ~moroyrom,nKKa (pHc. 185, a). HcnoJJ:b3yJI aTOT 

np11eM, Bb1B8AeM <jlopr.cyJty ,11,11-11 Bbl'lHCJICBHff n.JlO· 

111a,a;n Tpanell,lm. 'YCJIOBHMCSI ll113b1BIIT1, Bb!COTOB 

Tpaneu;ex nepneHAHKYJIRP, npoae,a;ea1J1>m H3 mo6oii 

To<rKH o,a;aoro H3 ocuosamu'.i K npnMoit , co,11epma-

111ei\' p,pyroe OCHOBBHHe . Ha PHCyl!J<e 185 , /J OTpC0Ol< 

BH (a TBJ<>Ke OTpe0OK DH,) - BblCOTa Tpaneu;RH 

A.BCD. 

TeopeMa 

6) 

P>tc . 185 

0 JIO!ll 8Al> Tpaneu, HH puna npOHOBC/J,CIUUO UO)IY· 
CyMMJ,I ee OOHOBBIIHH B B BblCOTy. 
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)l.oKa 3aTenb CT:BO 

PaccMoTpHM Tpanemuo ABCD c ocHoBa&Hn
Mn AD H BC, BblCOTOR BH R nnOllJ;AA!>IO s (CM, 
p11c. 185, 6) . 

.l{OKaJKeM, lJTO 
l S = 2(AD + BC) · BH. 

)lHaroaan1, BD paoAe,rneT Tpane~ aa Asa 
Tpeyrom,a~ABD nBCD, nonoMY S= .SABD+Sac»· 
IlpHMeM OTpe3KH AD H BH 3a ocaoaaaHe H BblCOTY 
Tpeyron1,1ntxa ABD, a OTpe3RH BC H DH, 3a ocao 
ea&He H BblCOTY TpeyroJl&HBKa BCD. Tor,11a 

1 l 
SABD = 2AD · BH, $BCD= 2 BC · DH ,. 

1 Tru< KaK DH 1 = BH, To S80 D = 2BC · BH. 

TaKHM o6paaoM, 

S=½AD·BH+ !BC·BH= !<AD+BC)·BH. 

Teope!l:la ao~ aaa . 

3a.z.a'IH 
459 IlyCTb a - OCHOBIUIHe, h - BblCOTa, a S - nnom;B,11.b aapa.nneno 

rpaMM8.. HaR,AHTe: a) s. eCJI.lf a.= 15 CM, h : 12 CM; 6) a, ecJIH 

s = 34 CM2, h == 8,5 CM; 8) a, ecJlH s = 162 CM2, h = ½a; r) h, ecJ!ll 

h = 8a, S=27. 
460 )laaroaan& napam1e.norpaMMa, paeaan 13 CM, nepnea.t1HKynapHa 

K CTOPOBe napannenorpaMMa, PBBBOil: 12 CM. H ail:,11nTe llJlOil.18,llb 
napamreJJ.orpaMMa. 

461 CMelKHble CTOPOBbl napannenorpa."dMa paeHbl 12 CM B 14 CM, aero 
OCTpi.m yron paeelJ 30" . H ail:,lll!Te n.nom;AAI> napannenorpaMMa. 

462 Oropoaa P(>M6a paaaa 6 CM, a 0,110.a u3 yrno.e paeea 150°. HaH,AH· 
Te IIJI00.8,llb poM6B. 

468 Oropoaa napannenorpaM.Ma paeaa 8, 1 CM, a ,11;Haroaan&, paaaa11 
14 cM, 06pa3yeT c aeil yron e so•. Hail:,AHTe nnom;Mb napa:nneJio• 
rpaMMB, 

464 !J Ilycn a n b - cMelKH.ble CTOpoH.bl napannenorpaMMa, S - n,'IO· 
m;a.D;b , a h, H h2 - ero BblCOTbl. HaiiAUTe: a) h2, 8CJIII a= 18 CM, 
b=30cM, h1=6cM, h2 > k1; 6) h11 ecm1 a=lOc M, b=15cM, 
h2= 6cM, h,> h,; e) h, H h2, eCJIH S = 54 CM~, a.= 4,5CM , b=6CM, 
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J65 OcTpLlil yron napMnenorpaMMA p8.lles 30°, a BLIC0TLI, npoaeAes 
Bbie H3 eepllllHihl Tynoro YI'Jl8, paBRb! 2 CM e 3 CM. Hai!AffTe DJI0• 
Iq8Ab napMJ16Jl0I'P8M?,18. 

J(l6 .U1-1aroRaJib napannenorp&.MMa paeim ero cTopoae. Haitwrre 
nn ow;a,11& napannenQrpaMMa, ecm1 6on1,ma.11 ero oTopoua p&BHa 
15,2 CM, a o;om H3 ero yrnoe 45°. 

i67 KBftAP8T H poM6, He RBmUOll:{Hl%C11 KB8JtP8TOM, l!M6I0'I' 0,IIJIBllJ<0· 
Obl8 uepHMeTpbl. Cpaasine llJI0D.18JtH M'JIX ct>Kryp. 

468 IlyCTb a - 0CH0BaB-l'le, h - B,b!C0J'8, 8 s - UJl011(8Jtf> TpeyrOJlbIDf-

1(8. HaliAIITe: a) s, eCJlli a= 7 CM, h = 11 CM; 6) s. ec.111f a = 243 CM, 
h = 5 cM; s) h, eonu S = 37,8 cM2, a = 14 CM; r) a, ecna S= 12 cM2, 

}1 = 3.,J2 CM. 
409 CTopoRbl AB i:t BC TpeyrOJibIDIKa ABC pae1u,1 cooTBeTCi'seaso 

16 CM u 22 CM, a BblC0Ta, npose11eHB8.11 K CT0POBe AB, pasua 
11 cM. Haii11eTe Bbl cozy, npose;neaayro K CTopoHe BC. 

470 .r(se CT0p0Hbl Tpeyr0J!bJi]ffi8 PABHbl 7,5 CM 11 3,2 CM. BblCOTA, npo
Be11eaaaB K 60.llbllleli CTopose, paau:a 2,,4 CM. HaiiAM'l'El BhlC0'cy, 
npo11e.11elll!YIO K M6KbW8ti H8 AABm ,rx CTOpoH. 

471 :i Hal\:,aRTe UJI0W:8.Ab Upll1,10Yl'0Jlbli0J'0 Tpeyl'0JIJ,lilfK8, ecmr ero 
KaTeThl paam.,: a) 4 OM B 11 CM; 6) 1,2 AM 11 3 ,IIM, 

472 IlJ!Oll.18/11> np/lJ\l'OYl'OJlbHOl'O TpeyrO Jl blUIKB pll)lB8 168 CM2• Hali,AB· 
7 

Te ero K8l'8Thl, ec.ir1:1 0TH0W6IDJe RX AJIIIB paB110 12 • 

473 "'Iepea aepmHHY C TpeyroJibRBKa ABC npoae,AeBa np11MaJ1 m, na 
pa.nJieJihHaR CT0p0Be AB. JlQKll)t(KTe, '!TO ace TpeyronblfHJ<H C 
aepl.lIUB.AMH B8 npl!MOii m If 0CH0B8BHeM AB HM8IOT p8.11Bbl8 ITJI0· 
ll.(8/IR, 

474 Cpa.BJl11T8 ITJ10.llll1.llll ABYX TP6YJ'O.llblllfK0B, Ha KOTOPb18 P83,!18.!ll!eT
C11 Jl8BJJl,rl! Tpeyr0JlbHHK ero Me/llfaHOft. 

475 ;J Ha<repTHTe Tpeyron1,11HJ< ABC. t.Jepea aepWllBY A npoae1,1ere 
llB8 liPJlMl>l.8 TDK, '!TOObl 0Hl1 PA3AeJIHJlH 3T0T Tpe!{l'OJlblilil< aa 
TPU Tpeyr0JihllHKa, HM8IOW,He p8BRL18 U.110~8/IR. 

476 .Il;0KaJRH'1'6, "ITO nJI0W.11,lrb POM68 paBaa IT0.ll0BKBe np0Ti3B8ll8BBJl 
ero llB&roaaneii. B=c.1JJ1Te aJ10W.a.n& poM6a, ecn:i,- ero ,AJ-1aroaa· 
JIH pauHl,J': a) 3,2 /.1M n 14 CM; 6) 4,6 /IM 11 2 AM-

477 Haii.n.nTe ,A1:1aroa8.Ji:e poM6a, ec,re o,11ea ua aax e 1,5 paaa 6on&me 
.a;pyroil, a TIJI0[U8J.lb poM6a P8BS8 27 CM2• 

478 B llblilYJ<JIOM 'feTbl'peX)'T'OJll,IDU<e ,10,1arOR8:Jnt B38lfMHO nepneB/IK· 
1<yn11pa1,1. ,!loKaiKuTe, '11'0 nnow.~ <teTblpexyroJJb.HKKa paeBa 
nonosnRe nponaae,11eHn.11 ero A11aro1rnneii. 

479 To,uur D u B .ne>KaT aa CTopoaax AB u AC Tpeyrom,llJ!l<a. 
ABC. Hail;i,..tTe: a) S Aos, eCJUI AB = 6 CM, AC= 6 Cl',f, AD= 3 CM, 
AE = 2cM, SA 00 = 10cM2; 6) AD, ecmr AB=8cM, AC = 3cM, 
AE = 2 CM, S,.nc = 10 CM 2, S,wr.= 2 CM2. 
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480 Hai!:,itwl'e UJtOlll8..llb Tpanewnr A.BCD c ocHoBaHmn,rn AB " CD, 
ec;rn:: 
a) AB= 21 CM, CD = 1 7 CM, BhlCOTa BH P8J3H8 7 CM; 
6) LD = 30°, AB = 2CM, CD= lOcM, DA =8CM; 
e) BC.LAB, AB=5CM , BC =8C M, CD = l3cM. 

481 

482 

Haii,itHTe llJlOll.18,1{1, IIJ)SIMOyrOJtbBOii TP8Dei:uu1, Y llOTOPOH: .llBe 
Mem,O1ae cro_pom,i -pa»lthl 6 CM, a 6011blllllii yron paeee 135°. 
Tyuoii Yl'OJl paaHo6e,u>eHBOH Tplllletvm paeeu 135°, a BblCO<J;a - ' IIJ)OBe,1te1nraa Ha eepmKRhl 3Toro yrna, ,11,emn 6O111,mee OCHOBIUI.He 
HR OTpea,m 1,4 CM e 3,4 CM. HaiiAHTe UJ!Olllll,IJ,b Tpanetl,lUI . 

lfc) TeopeMa Il nq>aropa 

55 TeopeMa Ilucparopa 

Il OJlb3YSICb CBOUCTB8MH UJ!OlllB.l(ett Ml!OI'O • 

yl'OJtblDlKOB, M:bl YCTBROBHM Teaepb 38Me•taTl!JlhBOe 

COOTHOWellile Memey I'IJ1IOTCBY3O8 H l<8TeT11;m1 .npa 
MOyJ'OJfbHOl'O TpeyJ'QJTblUIKR. 

'l'eopeMa, KOTOPYIO Mb! .llO1<8>1<8M, B83blBReT 

CJI -reope111oii: IlHcl>aropa. Oea 1m.r111eTc11 eamneiim e.il 

TeopeMOR reo MeTpITTI. 

TeopeMa 

B UpllMO Yl'OJtbBOM T)) OYl'OJlblrHKe KBll,IJ,paT nmOTe 

ey 3.lbl paBeH cy MM.e KBMPBTO B MTOTOB. 

)1.olC838TeJD,C'rBO 

PaccMOTpHM npm!'.oyrom.m.m Tpeyrom,lrnK c 

KBTeTaMH a, b e rn:nOTe.uyaoii c. (pnc . 186, a). Ao
Ka>KeM, •1TO c2 = a2 + b2• 

)lOCTPGHM Tpeyro.libJJRK .no KBB,!J,p8TB co CTO· 

poHOH a+ b TBK, 1<8K UOK838HO Ha PHCYJil<e 186, (J. 

Ilnolllll,IJ,b S 3Toro KBBApaTa paeea (a+ b)2 • C APY· 

roi!: CTOpoBbl, 3'1'01' KB8.ll P8T COCTaBJleH ll3 '1.eTb!J)eX 

P8BRblX lJPllMOYI'OJtbHblX Tpeyrom.HHKOD, IlJ[Olll8,ll,1, 
1• 

K8JK,!IOI'O_ 8 3 KOTOpblx panea 2ab, H KD8.,llpaTa co 

CTOpQBOH C, DO31'OMY 

S = 4 • ±.ab + c2 = 2ab + c2
• 

2 
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TaKf!M o6paaoM, (a + b) 2 = 2ab + &, o ·r1ty .zu1 

c1 =ai +b2. 
TeopeMa ,no1<aaaHa. 

ff:HTepecua l! CTOPHH reopeMbl IlH(!)aropa . 

Xo-rn 31'8 TeOpe M a H CBJl3blll8eTCJI C HMCBe M Il m'J>a-
1'0pll, Olla 6bl,!J8 H3BCCTaa 38JlOJU'O /1.0 Hero. B B8 • 

Bl~JIOl~CKJ,fX TCKCTax 8T8 Teope MB BC'rpC'IBeTCSI 38 

I 200 JICT AO TI-mparo pa. Bo aMO» rno, 'lTO Tor11a Clll8 
FIC 3Jl8JlH ee /J.0Ka3&TeJibCT BB, 8 caMO COO'l'HOWCJU!C 

MEl>KAY THDOTeay30H H K8TeT8M 0 6h!JJO YCT8Ji08JleBO 

on blTRb lM nyreM HS OCHOBC 113.~repellllii. Iluct>arop, 
11O· IJ.IIAHMOMY , a amen AOK838TC.llbCTBO BTOl'O COOT

flO UICRIJJl . Co x plUlllJlOCb p.peenee npe,118HHe , 'ITO s 

'leCTb cs.oero OTKPbITlilR Ilai;l>arop npRllec B mepTBY 

(iOra M 6bl.K8, no p.pyr H M CSlil ,l{eTeJlbCTBB M - ,!{8)1(0 OTO 

6hl KOB, Ha ITpOT lf )l(CHlm DOCJICJ{YIOO.IIX BCKOB 6b1JI.H 

fltl:M,!{81Jbl p 83.II H'! Ilble ,!Cpyr n e ,«OK838TMI,CTB8 Teope

M bl Ilncparopa. B H8CT01fl:Uee ape1 ,rn HX H8C'lHTblB8 -

eTCII 6onee CT&. C O,/UUIM K3 WfX Mb[ yme llO3B8KO

~1RJl lf C.b, 81Jl8 C 0/J.H.HM ll03 B 8KOMHMCJl B CJle,t{yroll(eH 
rn aae (38,«at£a 578). Mllor 11e .H8Be<:TJil,le M.b(CJOITeJIH 
" IlllC8Te JIH ll_pQlllJIOJ'O o6 p ant8Jll1Cb K BTOJi 31\MC'l.8 -

TCJlbHOii Teope M e H llOCBHT H JIII Cl{ CBOH CTpo1rn. 

56 TeopeMa, o6paTe asi 
Teop eMe IIHct>aropa 

TeopeMa 

Il11<1>arop -
ApeeFtCt'pll'ICCltllii 

Y'f&Ilblji 
(Vl B. /10 H. 'J.) 

Elcmt KB8JJJ)3T 0,[IJIOH e-ro pom ,1 T!)eyrom.1111R8 

pa .Beu C}'MM0 KB8JJJ)3TOB ,l{Byx .rq>yru:x CTOpoe, TO 

Tpeyrom.uHJ< npJIMOYJ'OJD,H.hlii . 

,/J,OK838TeJD.C TBO 

IlyCT b s TpeyroJibH.llKe ABC AB 3 = ACS+ BC•. 
l(oKa»<e M, 'lTO Y.l'OJI C DPH MOH. P aCCMOTPlfM IJJ)lf· 

MOyl'OJibHbf R Tpeyr<>.llhRHK A ,B1Ci C llpJIMhIM 

YrnoM Ca, y KOToporo A,C, = AC If B,C, = BC. n o 
Teope Me Il mt>a,ropa A, B l = A,C-'t+ B ,Cf, 11, 3B&'IIIT, 
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A 1B f =AC 2 +BC 2 • Ho AC 2 +BC Z= AB 2 no ycno

BBlO Teope11t1,1. C11e11osaTeJii.Bo, A ,Bl = AB2, OT1<y4.a 

A 1B 1 = AB. 
Tpeyroni.llllxe ABC a A 1B1C1 p8.Bsw no TpeM 

<;ToposaM, noaTOMY LC = LC,, T. e . Tpeyro111,aHR 

ABC np1tMoyroni.ai.di c np11M1,1M yrno111 C. Teope
Ma JJ;OR838D8. 

Ilo Te0pe111e, o6paTHoA Teope111.e Ile(j)aropa, 

Tpeyroru.HUR co CTOPOHBMB 3, 4 H 5 SIBJIBeTCSI np11-

MOyro111,a1,1111: 52 = 32 + 42 • IlpaMoyrom.B.blMH SIBJISI• 

IOTCSI TaxlKe Tpeyrom,HHRH co CTOpOBBMH 5, 12, 13; 
8, 15 , 17 H 7, 24, 25 (OO'l>llCBBTe nO'<!eMy). 

Il pllMOyroJibHl,le TpeyroJlbHHKH. y ROTO-

pbllC )lJlHR.bl CTOPOB s1,1pal!Ul10TCll UseJllolMH 'IBCJJa

""'· e:a:n,tBBIOTCll DB4'aropoBldMH Tpeyro m ,BKKSMH , 
MOlKBO )lOJ<a,JaTb, \lTO J<8TeT1,1 a, b H rHnOTeH)' · 
aa C TaJ<IIX TpeyrOJlbBH.1<O8 Blolp8)ft8IOTCll (j>opr,cyna .

MH a=2k-m - n, b=k(m 2 -n 2 ), c = k(m 2 + n2), rAe 

k, m H n - JIJ.06.ble H8Typ1Ulb8l>le 'IHC118, TaJ<Be., 'ITO 

m>n. 
Tpeyro111,RUI( co CTOp0H8MH 3, 4, 5 'laCTO 88· 

31,18810T enmeTCKHM Tpeyro.m.RHJ«>M , TBR 1<81< OB 

61,1J1 H3BeC'l'eB eu:te LIP8BHHM erHnTllBBM. ,ll,Jill no 

CTPQeKHll npRMb!X yrnoa ermrrBHe DOCTYllBJIH TaJ<: 

aa aepes1<e ,l(eJiaJIH MeT1<H, .o;enRu:tHe ee aa 12 paa

HblX 'laCTeA, CBH31,188JIH l<OHD;bl aepeBRH JI paCTBl'H· 
BaJIH a;a aeMile C DOMOil:(l,10 J<OJll,ep P BJl/l8 Tpeyrom,

HHl<B co CTOPQBBMI:! 3, 4 u 5. Tor4.a yron MelK)lY 

CTOPOBaMH, p8.BHl,IMH 3 u 4 , O1<aai.raaJICH npBMblM. 

57 <l>opMyJia repona 

TeopeMa 

IlJro~ S TpeyroJD,BJIKB CO CTOpoHaMK a, b, C 81,I • 

J>BlK8eTCR (j)opM)'n o i S' = J p(p - a)(p - b)(p - c) , 

rJJ;e p = ! (a+ b + c) - no.rrynepHMeTJ) rpeyrom.

BJIJ<8, 
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.l(oKa3aTeru.cTBO 

PaCCMOTpHM Tpeyrom,e}IK ABC, B KOTOpoM 
A B = c, BC = a, AC -=b. B Jll060M Tpey r OJIJ,HHKe no 
Kpaii:e eA Mepe ;,;Ba yrJta oCTpble. Il yCTh A n c 
8 - OCTpble yr.nbl TpeyroJlbHHT<a ABC . To r .11a OCHO
BflBHe H BblCOTbl CH Tpeyi:,O.nbU:HKa JtemaT ea CTO· 
poae AB. Bae,11eM 0603eaqee011: CH = h, AH= y , 
H 8 = x (pnc. 187). Ilo TeopeMe Iluij>aropa 

0 t- x 2 = h2= b2- y2, OTKy,11a y2-x 2= b2- a2, HJIH 
(y - x ) (y + x) = b2- a2• TaK KaK y + x =c, TO P11c. 187 

1 
y - x = - (b2 - a 2). CnoJKHB ,qaa nocJieAHflX pasee • 

C 

CTBII f{ pa3p;eJUlll aa 2, UOJIY'{ffM: 

fToaTOMY 

b2+ci- a2 
y = - ---

2c 

- ( b2 + c2 -az)( bz + c2 - a2)-- b+---- b--- - - -
2c 2c 

(b + c)2-a 2 a2 -(b-c) 2 

= 2c . 2c = 
_ (b + c + a)(b + c - a)(a - b + c)(a + b - c) _ 
- 4c -

_ 2p(2p - 2o)(2p - 2b) (2p - 2c) _ 
- 4c2 -

_ 4p(p - a)(p - b) (p - c) 
- ci . 

Cnep;oaaTem. .ao, h = 2.j,-p..,.(p ___ a,...)(~p---b-)(_p ___ c_). 

C 

Hos= ! he, OTKyAa H DOJly'laeM: 

S = .J p(p - a)(p - b)(p - c). 

'T'eopeMa n o1<a3aea. 

Bblllep;eBE y lO HaMH q>OPMYJIY 06bl'fHO B83J,llltl· 
IOT <l>oPMYJIOH l'epoua, no HM8HR ,qpeBuerpe'\leCJ<Ol'O 
M8TeMtlTHK8 repoea AneKCaBAP HHCI<Oro, )l(HJlmero 
npeADOJIO)l(HT8JlbHO B l B. H, a. 

J 31 n JIOUjUQ. 
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3a~a"- H 
483 0 HdpTe runoreayay llpHMOyrOJlbBOl'O Tpeyrom,BMKa DO Aati

'IJLI M KaTeTIU,f a R b: 
a) a= 6, b = 8.; 
6) a = 5, /J=6; 

8 4 
B) a ~ - . b = - ; 

7 7 

1') a=8, b = SJ§. 
484 B np11MoyroJU,HO M TpeyrOJibHHKe a If b - .KaTeTbl, C - l'JlllOTeay. 

aa. Ha~ HT'il b, ecirn: 
a) a = 12, c= 13 ; 
6) a=7, c=9; 
s) a= 12, c = 2b; 
r) a = 2J3, c = 2b; 
JI) a = Sb, c = 2/fo . 

485 H aiiA}tTe K8Te'I' ITPHMOyt'Q.llbHOFO TpeyrOnI>BRKa, Jie~im opo
Tl!B yrna 60°, eCJnl nmoTeny3a p&Bea c. 

486 B npm.toyrom,elU<e ABCD eaHAJlTe: 
a) AD, ecJIH AB = 5, AC = 13; 
6) BC, ecnn CD= 1,5, AC=2,5; 
s) CD, ec.,rn 8D= 17, BC=I5. 

487 BoKOBBll Cropoaa P8BB06e.qpeHHo.ro TpeyroJU>HJfKa P8BBB 17 CM, 
a OCB0B8BM8 paaeo 16 OM. HaiiAHTe llhlCOTy, rrpolle]\emrylO K OC· 
BOB8RHIO. 

488 Hall:p;nTe: a) BhlCOTY PaBHOCTOPOHBel'O TpeyroJJblml<8, ec.lllf er o 
CTOPO!l'a paaaa 6 CM; 6) CTOpoay PaBBOCTOpoiraero Tpeyrom,lfflJUl, 
eCJlH ero BhlCOTa pQ,Bll8 4 CM. 

489 ,l(oK8.lK~JT8, '(TO DJIOll\aJJ;b paaeOCTopoaaero TpeyC'OJlbBHK8 Bbl'll!C· 

JilleTCll no (pOpM,yne S = "
2;8, rae a - C'l'Opoaa Tpeyrom,e .111<8° 

Hali:AlfTe IT:UOJI\8Ab paBBOCTOP0HH8l"0 Tpeyrom,a:1n<a, 8CJJH ero C'l'O· 
p oea pasea: 

a) 5 CM; 6) 1,2 CM; e) 2../2 JIM. 

490 Rlllf)'I.RTe 60KOBYIO CTopou:y a ILIIOI[\8/'lb paeuo6e;rweHRoro Tpe· 
Yl'OJlblllU<B , ec.mr: a) 0CB0B8Bll e paseo 12 CM, a ll.blCOTa, JIPOB8JleB· 
eaa K OCBOB8BHIO , paaaa 8 CM; 6) OCBOBIUOl8 paBBO 18 CM, a yron, 
UpoTHBOJieJK8U{Hll OCHOBaHH!O, paeeo 120°; 11) -rpeyroJibllH.R npa· 
MOyrOJlblfb[U IT BblCOTa, npo Be)'leBHMl I< M!OOTeH:y:le, p8BH8 7 CM. 

491 1J IIo J18.RBl,fM K8Te1'8M a H b np11.M:oyroJib l!Oro TpeyroJibllHKll 
88.KJlHTe 8hlCOTY, Dp0B8)'1emcyl0 K rKllOTeBY3e: . 

a) a = 5, b = l Z; 6) a =12, b -=16. 
492 HaiiAHTe BNCOTbl 'Jll)e})roJlblllffill CO CTOpoHB.MR 10 CM, 10 CM B 12 CM. 
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495 

496 

497 

498 

499 

Ha.it.1111Te CTOpoay ll 0110ll\8Ab poM6a, ecJIH ero AlfaroflMli paBflbl 
10 CM '0 24 CM. 
Ha.itAlfl'C All8I'0Ham. H 01101118.Ab p0M6a, 0CJlll ero CTopoua paBBB 
10 CM, a .a:pyrasr AHRrOll:BJlb - 12 CM. 
Hai\Awre ruromMI> Tpaoe~, ABCD c ocaoaamurMH AB J! CJJ, 
ecn"H: a) AB = l0cM, BC = DA = 13 cM, CD = 20cM; 6) LC =L D = 
= 60°, AB = BC= 8 CM; 13) L C = LD = 46°, AB = 6 CM, BC= 9J2 CM. 

OcaOBIIHne D BblCOTbl CD Tpeyron:bHHKB ABC nemnT ua CTopoae 

AB, ttpH'leM AD = BC. HaiiAlf'Nl AC, eCJIB AB = 8, a CD = /3. 
O,nua H3 »:Harou8Jleu nap8JIJfe11orpllMM'll ffllnlleTCH ero BbJCOToli. 
Haii,!(HTe STY ,nBarouam., eCJOJ nepBMe'l'P napa;r.ne.norpaMMa pa 
sea 50 CM, a P83llOCTl, CMEl)Klll,JX CTOpoR paB"Ha 1 CM. 
Bb!llCHWre, llBJ!SleTCl! 11n Tpeyron1>HHK npm,1oyro111>Bb1M, ecnn ero 
CTOpOBbl Bl,lp8>KaJOTCSl 'Ut:CJUIMII: a) 6, 8, 10; 6) 5, 6, 7; B) 9, 12, 
15; r) 10, 24; 26; A) 8, 4, 6; e) 11. 9 , 13; m) 15, 20, 25. B KRlK · 
JIOM CJIY'{80 OTB0T o6ocnyliTe. 
H8H,flllT0 Me.BJ,IJIYl() BblCOT}' Tpeyrom,a "m<a" co CTOpollAMR, paaHJ,l· 
Mil: a) 24 CM1 25 CM, 7 CM; 6) 15 CM, 17 CM, 8 CM. 

Bonpoci. 1 JJ,Jia nonTopeBH.fl K r JiaBe VI 
1 PacCK8»oJ'l'0, Kat< H3M0PSllO-TC.I! TIJIOII:IMTI MBOl'OYl'OJU,HBKOB. 

2 C<}lopM'y.lW_pyiiTe OCBOB'Hhle CllOHCTBa nnoma,Aeii MBOl'OyroJlbBHKOB. 
3 KaKHe MHOroyroJU,B1lKH H83bl8alOTCSI pa.BHOlleJlru<HMH ,B KaNJ!e 

p8BBOCOCT8J1110BBJ,JMH? 

4 C(l>opMy.rrnpyliTe H AOKa>KHTe TeOpeMy o BhNllCJl0BHH UJI01118J.lll 
opn:Moyrom,RHKa. 

5 C<}lopMYJll'lpylM-e A AOKB)l(HTe TeopeMy O BW'!HCJ10lfHlf DJ!Ou:{a.«H 
nap8.IIJle11orpaMMa. 

6 CqiopMynKpyihe :H ,!IOKa>Kl'!Te TeopeMy o BbI'IlfM0EfJifH IIJIOIIIII.AH 
Tpeyro;u,JillK8. KaK BbNRCJllfTl, WlOIIlll,llb lll)ltMOyroJlbBOI'O Tpe 
YI'OJ1b!llfl<8 DO er o K8T0T8M? 

7 C<j)opM:ynapyihe H AOKS:lfil!Te TeopeMY 06 OTHomemm aJIOIIlftA'CH" 
ABYX TpeyrOJlbHHKOB, HMelOII{HX no p8BBOMY YI'JIY· 

8 Cl}>OPMYllli"PYiiTe 11 ,AOKIUKHTe TeOpeMy O Bbf'tBCJleBBH UJIO[l\8Afl 
Tpanen,m. 

9 C(l>opMyJ1apyuTe B ~01<a»rnTe -reopeMy Ilmparopa. 
10 C(l>opMy.rrnpyliTe u AOK!VKHTe Teope.My, o6paT!l)'lO TeOpeMe Il mpa 

ropa . 
11 Ka1<Re Tpeyro11b:1UUU1 B11,3bte1UOTCJI n11<11aropoa1>1Ma'l IlpHBe)UfTe 

opwsepw 1w<l)aropoewx Tpeyro111>BKKOe. 
12 KaKaa q>opMyna rufO!J:111,ilH Tpeyro.rrbmraa H83LIB8El'l'C$1 cb<>PMYJIOM 

repoaa? B1JBe,11HTe lilTY \IJOpMyny. 

J 33 l1,w14ai'J• 



,ll.onoJJ.HHTe./IbHLie aa.n;a 'Ill 

500 ,ll;oJ<a)l( HTe, ™ llJIOJI18J1.I, RBll,IQ)aTa, DOCTpOeJmOro Ba KaTeTe 
paaBo6ePJ)8JmOl'O rrpHMoyrom,aoro Tpeyroru.KHKa, BAB08 6oJII,tne 
OJIOIIIBJl:H R88AP8Ta, nocTp08BllOl'O Ba BblC-OTe, npoa~eHHO!i J< I' ll' • 
110Teayoe. 

501 IlJIOII18,llb 38M8JlbHOl'O yqaCTJ<a paaaa 27 I'll, B1>1pa:iwre DJlOIIIIIJlb 
3TOl'O )1(8 yqaCTRa: a) B RB8,llpaTfU,lX M8Tpax; 6) B RJ38)1.paTRbl'l( 
J<HJIOM8Tpax, 

502 BWCOTbl nap8Jl,/Jenorpruora p&.aBbl 5 CM H 4 CM, a ll8P.BM8'1'P pases 
42 CM, HallAHT8 nnom;aiu, 1I8p8,J1.Jl8JtOrpaMMA. 

503 H aAA RTe nepHMeTp napaJIJleJiorpaMMa, ecna ero llJlom;aAJ> p aaua 
24 CM2, a TO'IRB nepece'leBHH AH8J'OH8Jleli y,11aneaa OT CTOpOB Ha 
2CM H 8CM, 

504 Mea1>ma11 cTOposa napannenorpaMMa pasaa 29 CM. IlepneBAtucy• 
Jll!P , npoae,11em1wii R3 TO'IJ<H oepeC8'18BHJI AH81'0B0..11'8A I( (/0.11'1,
wei! CTOpose, AMHT ee BB 0Tp83KH, paBHbl8 33 CM H 12 CM, Hai!:
AHTe MOJI18Ab napllJIJle.norpaMMa. 

505 ,ll;OKB.)l(HTe, "ITO .03 scex Tpeyrom.HKROB, y KOTOPbUC o,11ua CTopoua 
paaea a, a j{pyraH - b, HaJl6om,myio UJI.OIIIIIJtl, 11M·e8T TOT, y KO· 
TOporo 3TH CTOPOBbl nepn~m<YJJJIPBl>I. 

506 lCaK npoaeCTH AB8 npH?d_bl8 qepea sepm~BY KBBAPBTa, 'IT06bl 
PB3AeJJHTb ero H8 Tpl'I (j>Hrypbl, DJIOlil8AH KOTQpblX PaBBbl? 

507* ICam,11aJ1 OTOpoaa OABOI'O Tpeyrom,imRa 6om,me mo6oii CTOPOBl>I 
APYl'Ol'O Tpeyl'OJtbmtKa. CJie.ctYeT JIB 113 0TOro, '!TO DJIOI!la,zlb nep
BOl'O Tpeyl'OJlbRHKB 6on&me DJtOllla,llll BToporo TPBYl'OJlbHl!Ka? 

508* ,ll;oRA>KBTe, '!TO cyMMa paCCTOlfH.BH OT TO'll<H ea OCB088.JIJIH 
pasao6e,ttp8RBOl'O TpeyroJiblllH(B ,!10 60KOBb!X CTOpoH BB 3aB HCHT 
OT DOJtO)KeBl'!SI 3T08 TO'IBl:I, 

509 ,ll;OKB)l( HTe, '!TO C-yMMa paCCIJ'OSIH.M OT TO'll(.lf, n8)1(BJI18ii BHYT}) lf 
paBHOCTOpOHRero TpeyrOJlbJUD<a, AO ero CTOpOH ae 38Bl'ICHT OT no· 
J10)1(8RJIH 3TOif TO'IK l:I . 

510* qepeo TO'IKY D, nemamy10 ua CTopoae BC Tpeyrom,K ll' KB ABC, 
npoBe,Ael{bl nplfMble, napa.ll'Jl8)ll,Rble ABYM APYl'HM C'l'OPOHaM H ne· 
peceKaio~e CTopo1u,1 AB 1:1 AC C-OOTBeTcTaea110 a TO'tl<ax E 0 F . 
,ll;QKa)}(H'l'e, 'lTO TpeyromimKH CDE a BDF paeaosena1<He. 

511 B Tpanea,1n1 ABCD c 6oRoewMH CToposaMn AB 11 CD ,11l!aroaam1 
nepeC8RIUOTCJI 8 TO'iR8 o. 
a) CpBBBHTe DJtOlllll,AH Tpeyron1>BHKOB ABD H ACD. 
6) CpasuuTe onOIIla.AH TtJeyron1,llltxOB ABO a CDO. 
s) ,ll;OKB.)l(HTe, 'fTO BblJIOJI.HHeTCsr pa_eeecTBO OA •OB= OC • OD. 

512" 0CH0118HJ{Jl TplllleD,HH P8Blibl a II' b. OTpeaoK C KO}UUIMJ{ Ba 6oKO· 
Bbl.X. cropoaax TpaneIJ,HH ., ll8P8JIJ18JlbB1,di OCROBftHBHM, pa3,A8Jlll· 
eT Tpanell,HIO B'B ,11B8 paBBOBl!Jllfl<Ue Tpanea,:HR. HaiiP.HT8 P.JtHSY 
0TOro 0Tpe3KB, 
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fill! ,l.{uaroaa;rn po1116a pas11w 18 111 e: 24 M. Hal\p,HTe nepHM.eTp poM6a 
H pBCC'l'OJOUJe Me.)K.!ty ll8paJIJl8.111,HblMH CTOPOll!\MH. 

;; 14 IlJIOII.IIIJlb poM6a pas a a 540 cM2, a op;e:a H3 ero AHaroaaJieH pasHa 
4,5 ,ru,1. Haii,anT'e paccromme OT TO'lRH nepece11.eHHsr )U[BroaBJiei\ 
AO CTOPOKhl POM6a. 

oJ5 HnitlJ.HTe m10111aJJ.1, pasao6e11.peRRoro 'l'J)eyrom,BH.Ka, ~: a) 60• 
KOB88 CTOpoHa p!UIRB 20 CM, a yroJI npH OOHOBBHHH paeea 80°; 
6) B&ICOTa, Ilp0!18Ai!HRB!l" K 60KOB0H cropoae, pasaa 6 OM H o6pa-
3YeT C OCHOBBITT!eM yroJI B 45 °. 

51(1 B Tpeyro1n,n111<e ABC BC=34 OM. ITepnel{,IIH'.Kymtp MN, rrpose• 
,o.eW11>1it Ha cepeA~ BC K npJJ111oii AC, .i1eJ1HT CTOpoHy AC 1ra 
oTpeaKu AN =-25 CM H NC= 15 CM. Haii1t11Te rutOiqllJlb Tpeyi,o.ru,
KHKB ABC. 

517 HBHP,HTe n.110111aAJ> <ieTJ,TT)exyroJtbBID<a A.BCD, B 1<0Topo111 
AB= 5 CM, BC = 13 CM, CD = 9 CM, DA .: 15 CM, AC=l2 CM. 

1\18 Haltp,11Te IUIO!IlB,[lb paeao6ep,peHHOH TP8Jl811.1ilt, ecJIH: a) ee Melfb· 
wee oc.a:OBSB:Re paBHO 18 CM, BblCOTll - 9 CM B OCTphlii yrOJJ pa· 
sea 4-5° ; 6) ee OCHOB8Bli!H paBHbl 16 CM 11 30 CM, a JlHB.('OKBJtll 
B3EIKMHO rreprreB,!IHRYJIJrPBbl. 

;; 11~ HaHAHTe II,101I.\8,!lb passo6enpeB:B OH Tpaneuim, y ROTOPOR BblCOTB 
paeaa h, a p:uaroaanu s3!\HMRO rrepaeH,l{ffKYJISl'J)Rbl. 

520 ,I.J;HarosaJIH pasno6eA!)e1moA Tpaoen.JJH saalil:MRO nepneHAHRy1utp• 
Rbl, a CYMM8 OCHOBBBHH Jl8BH8 2a. Hatt,Q;HTe llJIOll.lll,Ab TPaneo;im. 

iii! I .Zl;OKaJRHTe, 'ITO 8CJlll ,llllal'OHBJIJI 'l8TLi:peXyroJtI,Bm<8 ABCD 838,· 
F!l'dl!O nepneHP,HKYJU!pBbl, TO AD 2 + 80 2 = A.B2 + CD2 • 

fl2l! B paBao6e,11pe1reoii Tpane[{ID{ ABCD c ocaoB!\lmJn-tH AD= 17 CM, 
BC= 5 CM H 6oKOBofl cropouol!: AB= 10 CM 11epe3 nepmHlry B npo
BeAeHa npHMaH , A8JIBII(!\Jt P,H81'0Hl1Jlb AC nono.naM ll rrepeceKIUO· 
II(81t OCBOBaHHe AD B TO'lRe M. Ha.i!:;vt-re DJIOII(IIA& TpeyrOJlbHH • 
KS BDM. 

52a .Zl;na 1tea.npaTa co cToponolt a HMelOT o,aay o6m:yio sepnnmy, IIJ)H· 
'l8M CTOposa 0,111,101'0 HO HlJX ne>KH'l' ua JlH8rOH8JIH APYl'Ol'O. Haii• 
JlHTe OJ101l.18Ab o61I(eH 'l!lC1'll aTHX KB8/{p8TOB. 

524 CTopOHbl TP8YJ'OJH, li · Ka p8Blthl '3 CM, 6 l' M 11 12 CM . H a.ii,i utTe 
DJIOII(B,!lb 3To ro Tj>l:lYI JJfJ,RJ{K8. 

525 PaccTomme OT TO<rKH M , J1ema!IleH say,rpa -rpey rom.aHKa ABC, 
11.0 upR"Moii AB paBHO 6 CM, a AO np ·.11Moii. AC passo 2 CM. Hai!:· 
11.wre paccTomrne OT TO'iKl't M no np.RMOR BC, ecJlll AB= 18 cM. 
BC : 14cM, AC = l5cM. 

526 4✓2 2 
B POlllDe Bb1COT8, p8Bf!8H - 6- CM, COCT8BJIJteT 8 60111,meii ,lll'l8rO• 

H8JW. HaH,f{UTe DJJOUlB,!lb poM6a. 



527 B paBB~,IU)eRHOH 'l'panea;M:H AHaronam, paBHa 10 CM, a BbICOT.a 
pasna 6 CM, HaiiAll'l'e DJIOJI18,!lb Tpanen,HJ{. 

528 B Tpane[UUl ABCD AHat'OHllJTH nepece1<aJOTC1t a TO•t1<e O. Haii
JJ;HTe n.1J.Olll,8Ab -rpeyrOJlbHHKa AOB, ecnn 6o1<oaa,r c-ropoRa CD 
TpaneU,KH paBHa 12 CM, a paCCTOHI.rHe OT TO•l"KH O AO DPll\'408 CD 
paBBO 5 CM. 

529 ,lb1aroB8JIH '{tlTb!pexyroJ1bJU11<a paaB.hT 16 CM u 20 CM u nepece1<a-
10TC11 DOA yrJIOM B 30°. HaH.AHTe DJ!Olll,8,!l,b 3TOro qeTwpexyro.m,. 
HHKB, 

530 BC paaao6eJJ;pea:aoM TpeyroJibmti<e ABC c ocuoaa11aeM BC BbICO· 
Ta AD paBBa 8 cM. H aHAHTe nnOII18Ab Tpeyrom,mraa ABC, eCJIH 
Me;t1Hana DM TpeyroJ1.LHRK8 ADC paaua 8 C?d. 

531 CTOPOBl>l AB n BC np,iMoyroJlbHRKa ABCD paa!tbl, cooTaeT
c-raemto 6 CM H 8 CM. IIpllMM , DPOXOAlllIIBll qepe3 aepmuay C 
u nepnea)ln1<y,r,ipua11 1< np11Moft BD, nepece1<ae-r c-ropouy AD 
a roqRe M, a .i:tnaroHMb BD - a TO'IJ<e K. H aiiAHTe nnolll,&.i:th 
\{eThlpexyrom.HHKa ABKM . 

532 B Tpeyrom,HHt<e ABC npoaeAeaa BblCOTa BH. AoRa»c H'l'e, 'fTO 
ecJIH: 
a) yron A OCTJ)hlii, TO BC2 = AB 2 + AC2 - 2AC • AH; 
6) Yl'()Jl A TyDOH, TO BC2 =AB 2+AC2+2AC·A H. 



I'JiaBa VII 

Ilo,1J;o6m.1e Tpeyrom,BHKH 

B OKl)yr H8C H8MaJ10 npe AMeTOB, KOTOpble 11MBIOT O/ll1H8KOBYIO 
<l><>PMY, HO P83Hble pa3 M8pbl. Ca Mbl\1 npoc-roi< OPHMep - 00/lb· 

woi< 11 MaJ18HbK11'1 MR'll1. B rBOMB,-Pl111 <j)Hrypbl 0/ll1HBK080'1 <l>OPMbl 
H83bl88IOTCR OOA06HblMl1. ,IJ,aHHBA maea nOCBAu.tetta 113~BHl1l0 no
AOOHblX rpeyro/lbHHKOri 11 npl13H8 KOB l1X OOAOOHA. ST11 np113HBKl1 
W11p0KO 11COO/lb3YJ()TCR B reO MBip1111, 8 '18CTHOCTl1 C 11X nOMOLJ.lblO 
6YABT AOKB3BHO YTBBPl!<ABH.118, ccj>opMyn 11poaaHHOB eu.d! np11 
113~8Hl111 reO M8TPl111 8 7 K/lacce : MB/ll18Hbl rpeyronbH 11Ka nepe
CBKBIOTCll B OAH0'1 TO'IJ<B. KpoMe Toro, 6YABT PBCCKi13BHO 06 11C• 
001lb30B8HH l1 CB0'1CTB 00A06Hb1X rpeyrOllbH HKOB np11 r\PQB8A8H11H 
113MBP'1TBJlbHblX pa6o; HB M8CTHOCTl1. . 

& I Onpe p;eJieHHe 
J:-J nop;o6HhlX Tpeyr0Jib HHR0B 

58 Ilponop.nHOJUUJl>Bl,Ie 0Tpe 3 1tll 

0rHOW8HKBM OTp eaKO.B AB H CD B83ldB88TCH 

AB 
OTHOID8H He HX Ana.a, T. e. CD. 

l' osopm, q,-o oTpeaKH AB H CD nponopl(KO• 

ua.%m.r o Tpea ttaM A 1B1 H C,D ,, ecnu AB = CD . 
A.1131 C1D 1 

HanpnMep , OTPB3KH AB a CD, /.1,JIHHJ:il KOTOPhlX 

P8BBbl 2 CM H l CM, nponop~noaaJILHbl 0Tpe3KB M 

A,B i H C,D., )I.JIHIIbl KOTOpLOC pasnbl 3 CM a 1,5 CM. 

B CBMOM p;eJie, 

AB = CD = ! 
A1B1 C1.D1 3 

IlOJUITHe nponop~KOH8.lfb80CTU B.BOABTCJ! lf 

,!\JUI 6om.wero <WCJIB OTP93KOB. TaK, ffBD]>HMep, 
·rp a OTpe3KB AB, CD a EF JJPODOpl(uoua.m.e:w TpeM 

OTl)e3 KaM A 1B., C,D, .u E 1Fi, ecna cnpasep;nH.so pa 
eencTBO 
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59 Onpe,lleJielUle 
n o.1-t06Hl>I X TpeyrOJJI,BlfKOB 

B nouceAaeuao'li ll<R31l R scTpe<1a10Tca 

npeJtMeTbl 0AJ'[I!BKOBOI!: q>OpMbl, llO p8 3Hb!X 

pa3Mepoa, HanpIDdep q>yT6011l>HbIH H TeH

IOICBbl-A MSl'!R, KpyrJiaSI TapeJIKa Ii OOJlb• 

woe KpyrJioe 6n10.[to. B reoMeTpnH <l>HJ'YPbl 0JtHllB· 

KOBO:i'! (j>opMbl npH.HSIT0 H83b!BaTb DOJt06HblMH. TB.K, 
no.u.ol>Rb!MH SIBJUIJOTCB ruo6we JtB8 KBBAPBTB, JJl06ble 

JtBB Kpyra . 

BBeAiil'i! D0RBTlle D0P,06H&IX Tpeyron&Hl:IK0B. 

IlycT& y ABYX TpeyroJlbBHK0B ABC H A,BiC, 
yrJlhl COOTBeTCTBeano paaHbl: LA=LA,, L B=LB 1, 

LC=LC,. B aToM CJryqae cTopoH&I AB s A,B,, BC 
H B 1C1, CA 11 C1A 1 HB3bUl810TCl! cxo.1tcTBelUl&llllll 

(pac. 188). 

O n p e,a;eneBB e 

.r(sa Tpeyron .&BHKB H.83bl8810TC8 D0AOlhlhl M H, ecnH 

KX yr;rbl COOTB8TCTBeRH0 PBBHbl B CT0P0llbr 0,D;ll0· 

ro Tpeyron&HHKB nponopUH0BBJtbH.bl CX0.itCTBeBU:btM. 

CT0p0H8!!4 Jtpyroro TpeyroJlbRHRB • 

.r(pyruMlt CJl0BBMH, ABB Tpeyron&RHKB no

,a;06H.bl, eCJlll .z:tnff ll11X M0ll<B0 BBecTH 0003H8ll8HHSI 

ABC H A,B,C, TBK, 'IT0 

LA=LA 1, LB=LB,, LC=C,, (1) 

(2) 

"u!CJI0 k, pasuoe O'l'll'.0WeRWO CX0,I.ICTBeH.llbIX 

CTOpoH no.ito6= Tpeyron.&HlfK0B, fl83blB88TCl! 

K03 4l>q>JUU(e RTOM 1IO)l.06lla. 

Ilo.1to6ee T,peyro m,1u1K0B ABC n A,B,C, o6o· 
,lBB'IBeTCl! Tat<: AA BC "' AA 1B1C1• Ha pHcynKe 188 
nao6pall<e8l>J no.u.o6u1,1e Tpeyronj,emrn. 

OK83blB8eTCll, 'ITO ao,1.10611e Tpeyr0JlbHRK0B 

M0ll<H0 yCTaa ·osHTb, npouepHB TOJlbKO HeKO'l'Opble H3 

paseaCTB (1) H (2). B CJl8JtYIOII(8M naparPa<tie Mb1 

paCCMO'l'PHM Tp'H DPR3H8K8 no,1.1o6RS1 Tpeyr<>JloHll:K0B, 
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AB uA1B11 BCu B1C,-.~ 
CAuC,A, 

c.roc)cm,r,tH~ cmopo#4M 

PHC. 188 
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60 OT1:1omeau e nn OD:(aAe:u 
u o.n;o6H.hlx Tp eyr0Ji bHKK0 B 

Teo_peMa 

OT11omeKJ1e nno~ aJleH A'.BY" no;toollldX Tpe yrom.

ll'HffOB paBHO KBIIAP8TY K03cJ>4,~1feH T 8 IlO ;t06HJI . 

)];OK838T8Jll,C TBO 

IlycTb Tpey:roJibHHKH ABC H A,B,C, no;tO6· 

l{bl , npH'l:e.M KO3<M)Hll,ll:8RT no;to6Hl!' paBeB k. 06o-
3RR'l:HM 6yKB8MR s H s I TIJIOII.18AH 8THX TpeyroJJb-

s AB -A C 
11HKOB . Tax 1<a1< L A = LAi, TO -s = ------==- (no 

1 A,B 1 · A 1C, 
TepeMe 06 OTllOID8Hmi DJIOII{a;qeH TpeyronbRHJ<OB, 

HM8!0II.1 HX no paBHO M Y yrny, n . 53). no <POPMYJIIIM 

AB AC S 
(2) HMeeM : A,B1 = k, A1C--i = k, DO3'l'OMY s, = k 2

• 

TeopeMa AOKaaaaa. 

3aAallH 
533 Hai!:ABTe OTaomelfile OTpeaKoa AB a CD, ecnu RX JIJI.HHbl paa• 

Bbl COOTBeTCTBeimo 15 CM H 20 CM. 0'3M8 '811TCII JUI 3'TO OTHOllle• 
BHe, 8CJIH JIJ!Hllbl OTJ)83KOB Bblp83 HTb B MHJIJlJ,I.M8TpaX? 

534 IlponoptrnOR8JIJ,Hbl mi H3O6pa>i<eHHble ea pHCYHKe 189 0Tpe3l<H: 
a) AC, CD a M 1M2, MM ,; 6) AB, BC, CD ll MM 2, MM, , M1M2; 

e) AB, BD 11 MM 1, M 1M 2? 
535 ~OKa>KHTe, 'I.TO 6HCC8KTPllC8 T peyrom,HHKa A8JI1f'r ll!)OTRBODO 

JIO>KRYIO CTOpoay Wl OTpe3.KH, nponop~BOB8Jlbllbl8 npa.nemamHM 
CTOPOR&.M Tpeyl'()JTt,BHKa. 

PemeuKe 
Il yCTb AD - 6i:rcceKTpHca TpeyroJiblll!Ka ABC. ,Ll;OK&>KeM, 'lTO 

!~ = ~~ (pHc . 190). TpeyroJJbHH.KH ABD a ACD 0M e10T 06my10 

A 8 C D 
A 

M M, 
~ 

P'1c . 189 M, P'1C. 190 C 
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B&fCOTY AH, llOllTOMY id.Ill!. = ~z. C ,n.pyro,ii. CTOpOHbl, 3'1'H lKe 
AQD 

Tpeyro.llhRHKlf H:M.elOT ao paBBOMY yrJly (Ll = L2), ll03TOllfY 
S,.8 0 AB,A.D AB H -- = --- = -- 3 ABYX pa;senCTB 11.JUI OTBOWeHJUl IIJJO· 
S ACO AC ·AD AC. 

BD AB B.D CD lJ.\AAe.it DOJIY'lllCM - = - , H.JfK - = - , •!TO H Tpe60BM0Cb-
CD A C AB AC 

AOKB38Tb. 

536 □ Orpe3oK BD asnHCTCJI 6Hccewrp u:coii Tpeyrom.mu<a ABC. 
a) HaiiAHTe AB, ecnl.i BC=9cr.t, AD=7,5cM, DC = 'l ,5c M. 
6) H aii,!(HTe DC, ecnu AB= 30, AD = 20, BC= 16. 

537 U OTpeaoK AD =eTcH 6nccewrp11coi TpeyPom,IIBJ.<B ABC. 
Haii.11H TC BD a DC. CCJllf AB = 14 CM, BC = 20 CM, AC = 21 CM. 

538 lJ B11oceKTpaca AD Tpeyl'Oill,JmKa ABC AeJtllT CTopoay BC aa 
0Tpe3IOI CD H B~, p8BB:j,1.C COOTBeTCTBell:HO 4,5 CM H 13,5 CM. 
Haii,,ttHTe AB H AC, ecnn uepHMCTp Tpeyron&HHKa ABC pa11en 
42 CM. 

539 0 B TpeyroJJ.bBl'IK MNK snacaa poM6 MDEF TBK, qro sepmH
Rbl D, E H p Jle.)!(8T. COOTBeTCTBeBRO Ha CTOpouax MN, NK H 
MK. Hali;itHTe 0TpeaKirNE H EK, ec.nu MN = 7cM, NK =6oM, 
MK = 5CM. 

540 flepHMCTP TpeyroJlbRHK8 CDE pases 55 OM, B aTOT TpeyrOJlbBHK 
BrrUC8.H poM6 DMFN TBK, qTo sepllJlfflW M, F a N Jte)l(BT COOT· 
eCTCTBeHHo aa croJ:)oJJax CD, CE If DE. Ha».I\JfTe c-ropom,i CD H 
DE, ecru1 CF = 8cM, EF = l2cM. 

541 Tio.ito61Jbl mi TJ)eY1'0.1tbRl!l<ft ABO a DEF , ec.im LA= 106°, 
LB = 34°, LE = l06 °, LF = 40\ AC= 4.,4cM, AB = 5,2cM, BC = 
= 7,6 CM, DE = 15,6 <;M, DF = 22,8 CM, EF = l3 ,2 CM? 

542 U B no.ito6Rb!X 'qlOYJ'OJlbBID<nX ABC H KMN cropom,1 AB H KM, 
BC H MN ffBJ!RIO'l'Cfl CXOACTB8HHbn,m. HBHJIM'Te CTOpoB:bl Tpeyrom,

KM 
um<a KM N, ec.na AB = 4cM, BC= 5 CM, CA=7 CM, AB = 2,1. 

543 ,l{OK8)!(.II.T8, '\TO OTaomeime CXOACTBeim .wx CTOPOH aoµo6lfblx Tpe • 
yroJil,lJHKOB PIIBHO OTUOill81ilUO BblCOT, apOlle,ll,eUBblX K STlfM CTO· 
pou .aM. 

544 U IToOU(ll,AH J:IBYX nOAOOH.hlX. TpeyroJil,mtKOB paBHLl 75 Ma 11 
300 M' . O.itllB H3 CTOpoH BT0poro TJ)eyr0JlblUlKB pasea 9 M, Hau· 
AHTe CXOACTB8l1Ky10 eir CT'opoey nepuoro -rpeyJ"<)JlJ,!Dll(B. 

545 [J Tpeyrom ,BHKH ABC o A IB1CI no.tto6uL1, n n x cxo1,1<;1'BeHIJble 
cropoHLl OTROCRTCJl K8.K 6: 5. IToonta.in, TpeyP0JibHKKB ABC 
6onJ,JDe (IJ)Ottr,BAJJ TJ)eyroJJ1,1rnxa A 1B 1C1 aa 77 CM2, Ha~AJtTe oJio
~aJ.lll TpeyroJlbllllXOB. 
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546 U llnae 3eM eJlb HOt'O y qaCTKa RMeeT lp<>pMy Tpeyrom,W11ta. Il.JIO· 
ID,8,1\b H306pam.eesoro H8 llJl8Be TpeyronbRHKa P8.BlI8 87 ,5 cMl . 
Hail:,l{A.Te TIJIOU\8.11.b 38Mem,eoro )"t8CTK8, ecJTH TIJI8U Bl,.JilOJIBen B 
M8CWTa6e 1 : 100 000. 

547 ,ll.OK8lKIITe, 'tTO OTBOlllell.He nepHMeTpoB .!lByx DOAo6llbl)I: Tpe
yroJlbBHKOB pauuo 1(03q)q}H1UleBTY no,11o6Ha. 

548 U TpeyronbHJ-nrn ABC R A1B 1C1 no,!lo6llbl. Cxo,11CTeeeHhle cTo • 
poaw BC H B,C, COOTBeTCTBeaao pauub1 1.4 111 H 56 CM. BaitAHTe 
O'l'BOn;ree~e nepn."1eTJ)OB TpeyronbBUKOB ABC H A,B1 01, 

549 0 CTOpoHl>I P.8BHOl'O TpeyroJibHHK8 paBTfbl 15 CM, 20 CM a 30 CM. 
Haiip,1ne CTOp0Hbl TpeyronbBKKa, ll0,100110!'0 ABBHOMY, ec.nu ero 
aepHMeTP paaeu 26 CM. 

t ~ IlpR3H8KH IlOA0 6HH TpeyroJILHRKOB 

61 IlepBLm npnaBaK 
no,a;o6usr TpeyrOJil,BllKOB 

TeopeMa 

Ecmt AB B yrna OA;UOl'O TpeyrOJibHHJ<a COOTBeT · 

CTB8llJIO pau.BJ,J A8YM y r naM a pyroro . TO T8KH8 

TpeyrollbHKKll ll0 ,l{OOJ1£1. 

C )J.OK838'1'0JlbCTBO 

IlyCTb /:,.ABC H t,.A,B,C, - ,aua Tpeyrom ,

Hl1Ka, y KOTOpblX LA =L Ai, L B = LB , (pec.19 1). 
Jl;o KB.>KeM, 'ITO /:,.ABC 1» t,.A,B,C 1• 

ITo TeopeMe o cyMMe yr n on Tp eyroJibRHKa 

L C"" l80 ° -L A - L B , L C, = 180° -L A., - L B ,, a , 
au a qeT, LC=LC1• TaKHM o6pa3oM, yrn bl Tpeyronb · 

llllK8 ABC C00TB8TCTB8KR .O paBlihl yr'JJBM TJ)eyr0 .1lb • 

u1r1<.a A,B,C,. 

6 
,!J;oJ<.ame.M, 'ITO C'l'Op0Rbl TpeyroJibBlciKB ABC 

o ponopu.HOJ{8Jll,lfhl CX0.11:CTBeBHblM CTOPOB8M 'l'J)e • 

Yro m ,eHKa A 1B ,C,. TliK K8K LA = L A, H L C = L C1, 

To s ,.BC = AB · AC H SAi/(/ = CA - CB (CM. s,.,n,c, A ,B, • A,C, S AiB1C1 C,A , · c, B, 
Cl. 58). 
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AB BC 
Ha 8T HX paseaCTB c.ne.zzyeT, qTo - B = BC • 

A 1 I I I 

A HaJIOrH'lllO, HCDOJ11,3YJI paeeac TBB LA= LA ,, 
BC CA 

L B =LB,, no;ryqaeM -BC =-c. 
I I , A 1 

H TaK, CTOpORbl TpeyrOJibB lt K8 ABC nponop

D,HOHaJibBbl CXO,ll.CTB81UlhlM CTopoa:aM TpeyroJibBHKB 

A ,B,C,. TeopeMa AOKaaaaa. 

62 BTopoii npHauaK 
TT0,1];06HJI Tpey r OJJl,BHKOB 

TeopeMa 

ECJIH JIBB CTOpGHLI OABOl'O Tpeyrom.11111U1 nponop 
~ OHaJibBLI JIBYM CTOp0B8M Jq>yroro TpeyroJibmma 
H y l'Jlld, 38KJIJO'l8Bl0,JB M8-llt,lly 3THM11 CTOPOBBMK, 
paBBbl, TO TaKB e -rpeyrom.HBK H DOAOOHLl, 

,!J;OK838TBJihCTBO 

PacCMOTpllM ABB Tpeyrom.~Ka ,lBC H 
AB AC A,B ,C,, ':/ KOTOPblX -- = -- , LA = LA 1 
A1B1 A iC, 

(puc. 192, a). ,l{oK&)KeM , qTo ~ AB C"' .6.A 1B,C1 • 

.):(nJI 3Toro, Y'{IJTblllllJI nepBbIB npB388K DOA06lill 
TpeyronbIDIBOB, AOCTBTOqao AOKB38Tb, 'lTO 

LB=L B ,. 
PaccMOTpHM TpeyronbllllK ABC, , y KOToporo 

L l = LA,, L2 = LB , (puc. 192, 6) . TpeyroJibRHKH 

ABC 2 H A 1B 1C1 no,1106111>t no nepsoMy np:e:aaaKy no-

AB = AC 
A,B, A,C, 

a) 
c, 

I 

. AB A C 
,llOOHlJ Tpeyl'OJibB.HKOB, DO3TOMY -- = ~ . 

A 1B 1 A1C, 

~ A, lJ, 

C .u;:pyrofl CTOP0Hhl, no yc.nos1no AB = AC . ffa 
A 1B 1 A 1C1 

aTHx Jlllyx paseaCTB nonyqae M AC= AC2. 
Tpeyrom,BH K H ABC H ABC2 pasabl no ABYM 

CTOpoaBM It yr JIY Me)J(JJ;y llllMH (AB - 0611\~ CTO
pona, AC = AC 2 H L A =L l, nocKOJibKY LA= L A, 
H Ll = L A1>• Orc10,1ta cneAYeT, qTO LB= L2, a TDK 

KBK L 2 =L B,, TO LB = LB1, Te o peMa J:1OKll 3BHB . 
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63 TpeTHii npD3Ba.K 
no AOOHJl TPeyrom,eHEOB 

• 

TeopeMa 

ECJtH TP H CTOpoaw OABOr o Tpeyt'OJllbllHR8 npooop • 

~onam.BW Tpl!M CTOpoHaM ~yroro , TO T-&KHe Tpe • 

yr om.llHRH DOA0 6Hlbl . 

l(oKaaaTeJll,CTBO 

IlyCTb CTOPOHbl Tpeyrom.HHKOB ABC H 

J\ 1B 1C, nponop~HOBMLH.hl: 

AB BC CA (l) 
A

1
B

1 
=-B

1
C

1 
= C

1
A

1 
• 

l(oKa>KeM, qTo C.ABC (\) C,A 1B 1C1• ,ll,r11 ~O['O, 

y •mTbtBaa BTOpOH npH3BaK no,11061111 TJ>8)'['0.!tlbHH· 

KOB, ,IIOCll'8TO'lHO ,IIOK838T.b, 'ITO LA= LA 1• PaCCMOT· 

paM Tpey['OJI&HHK ABC 2 , y KOToporo L l = LA 1, 

L 2 = LB1 (cM. p~c. 192, 6). 'l'peyron.&lil!KH ABC ,_ H. 

A 1B 1C1 no,11o6a&1 no nepBOMY npK3118KY no,11o6na 

Tpey l'OJlbHHKOB, D03TOMy A.BB = BBCC2 = CCgA • 
A, l 1 1 1A1 

Cpatumaa.11 GTH p8B8HCTB8 C paBeHCTB8MH 

(1), nonyqaeM: BC = B0 2, CA=CzA. Tpeyron&BH· 

KH ABC H ABC2 pa.BBbl DO TpeM CTOPORa."4. Orcl0-
,!\8 cn e,11ye-r, '{TO L A =L l, a Tat< K8K Ll=LA 1, TO 

L A = LA 1• T eope111a p;OKaaaua. 

550 
551 

3a,a;a'IIH 
no ,118BH.b!M pHCYlJK8 193 H8B,!\IIT8 x a y. 

Ha c,ropoae CD napanne.norpa.'>IMa ABCD OT· 
Me'leaa roq ·Ka E. IlpaMlile AE HBC nepeceKa• 
IOTCB B TO'l:Ke F. HaH,11nre: a) EF H FC, ecnH 
DE = 8cM, EC=4c .M, BC=7CM, AE=lOcM; 
6) DE ll EC, 8CJlll AB = 8 cr.i, AD= 5 CM, P11c. 193 
CF= 2 cM. 

• 

552 l(H8.['0B8JIB Tpan~Hll :A.BCD c oceosaRJrnMn AB a CD nepeceKa 
lOTCa II TO'tl<e 0 . Hal!'.iun:e: a) AB, eCJm OB= 4 CM, OD= 10 clll'., 

AO BO DC = 25 CM; 6) 
00 

H OD, ecm , AB= a, DC= b; e} AO, eCJIH 

AB = 9,6AM, DC = 24cM, AC = 15cM. 
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I 
553 Ilo ,11o6Bbl JtU pll.13H000Ap011Bble Tpeyr0J,IbH Hl<H, eCJIK 0H'H llMe.l 

JOT: a) no pa»H0MY 0CT,POMY yr.ny; 6) 110 PaBB0MY TYII0!IIY yrny; , 
a) no npRM011,1y ·yr1ry? Ora eT o6ocuylhe. 

554 U OceOBll.JUIJl TpaneJ;lmt pll8l£bl 5 CM a 8 CM. BOKOBble CTOpoKbt, 
pa»m.te 8,6 CM 1t 8,9 CM, np0A0Jl>Kellhl AO nepece'leHll'.JI :a TO'I
Ke M. Hrui,1111Te paCCT0BllHll OT TO'IKH Af AO K0HJJ,0ll Mem,wero 
OCUOll8lnt 11. 

555 U To'IKH M, N H P nem&T coOTueTcTuemr.o Ha cropouax AB, 
BC u CA Tpeyrom,Wt1<a ABC, upu,1eM MN II AC, NP II AB. Hrut
,111e1Te cTopolfbl qe-r1.,1pi!xyrom,1n11<a AM NP, ecmI: a) AB= 10 CM, 
AC = 15 cM, PN; MN = 2: 8; 6) AM = AP, AB = a, AC = b. 

556 CT0P0Bbl yrna O nepece'leRbl napaJJJleJIF,HblMJI llpllM6IMlf AB H 
CD . .D;0K8)KHT8, '!TO 0TJ?831<R OA R AC ITJ)O00jlt{ll0FIIIJlbRlil 0Tpeo
K-IIM OB II BD (pl'.IC. 194). 

Pewe1r11e C 
Ilpoae,11i!M 'lepea T0•tKY A npHMYJO AC,, na
pan .ne.n1,uy10 rrpnM.OH BD (C, - TO'i.Ka ne
pece•ietrnn ~TOH ap11Mon c ap11r.,:oii CD). Tor
.11a b.OAB ro ~ ACC, ao nepaoMy op.toRaKY o"_.,,._ __ ~ ... 
Il0AOOJUI Tpeyro.m.BHK0B (LO== LC#lC., 

L OAB =L C), CJieAoBaTen:&eo, ~i = ~i,. TaR PMc. 19 4 

KaK AC, = BD (06'1»!CRHTe OO'leld)'), TO ~~ == :z, 'IT0 B Tpe60B8· 

nocr, A0K838Th. 

557 Ot0PQflJ,1 yrna A nepece'l8libl oapanJl:em,H),IMH IIJ)11M:b!MH BC n 
DE, npH'li!M T0'lKH B HD nema'l' 11,8 0/lBOH CTOpoB~ yrJia, 8 C H 
E - ua APYroii:. HaA.!l»Te: a) AC, ec.,m CE = 10 CM, AD = 22 CM, 
BD = 8CM; 6) BD H DE, eCJIH AB=l0cM, AC = BcM, BC=4cM, 
CE = 4 CM; e) BC, ecJIB AB: BD = 2: 1 a DE = l2 cM. 

558 tJ IlpSIMble a If b nepece'lel!bl napaJIJleJlbBblMll ttl)l£MLl1\UJ ..-lA,, 
BB,, CC,, JJP»•1eM T0<t1rn A, B ll C nemaT aa IIJIBMOlt a, a TO'IKB 

A B C • b rr AB A.,B, 
,, 1 » 1 - na np11MOH • ...,.01<.am~1Te, '!To BC = B,C, . 

559 Ha o.11aoi1 Ila C'l'Opoe ,11amtoro yrna A 0Tnomea&1 oTpe31U1 
AB = 5 CM » AC : 16 CM. Ha ,A'pyroii cTopoee a'l'oro *e yr11.a 0Tno
me11J;J oTpe3KH AD = 8cM 11 AF = l 0cM. II01.106BJ,1 JJH Tpeyron.&• 
BHKH ACD n AFB? OTseT ooocnyiiTe. 

560 TToAooa&r mt Tpeyron&ErHl<Jf ABC H A,B, C,. ecJIR : a) AB:3 CM, 
BC = 5 CM, CA: 7 CM., A,Bj = 1(,5 CM, B,C, = 7,5 CM, C,A, = 10,5 CM; 
6) AB= 1,1 cM , BC = 3 cM, CA = 4,2 c\',l, A,B, = 34 AM, B,o, ==60 AM, 
C,A, = 84,r1M? 

561 ,ll,0R8>KllTe, '{TO ABa PaJJBOCTOpOITTIBX Tpeyrom,HIIK8 no.1106ebl. 
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562 B 1J)eyroJ11>uKKe ABC cTopoua AB paBua a, a BblCOTa CH pan
aa h. HaiiJUITe CTopouy KBIIJ).paTa, BimC&HBOl'O B Tpeyrom.HIU< 
ABC Tax, '1:TO ,11ae coce,111me aepmHBbl KBa;q>aTa JiemaT aa cropo
se AB, a ABe A{)yrHe - COOTBeTCTBCBHO ea CTopouax AC H BC. 

563 U qepea TO•my M, l33S:TY10 ua MeJIH&Be AD TpeyroJibRmta ABC, 
u uepmHliy B upone;{ena upaMa.11, oepeceKaio~aa cropoay AC s 

TO<rt<e K. HaH)U:!Te OTaomea:ue ~ • eCJtH: a) M - cepeAJOJa O'l'

AM l 
pe3K8 AD; 6) MD = 2 . 

IlpuMeHeHHe IlOA06HH K ~OKa38T0JILCTBY 
TeopeM H pemeHHlO 38.'Aa"I 

64 Cp~IUUI JlllHlUI Tpeyrom.Blll Ca 
CpeJ(Jleii JD01Heii -rpeyr0J11>muca ea31,rsae-rc11 

mpeaoK , coe,11aBllIO~Hii cepe,11uu1,1 ,ttsyx ero cro
po1t. ,[(oKllJKeM TeopeMy o cpe.r:teelf JJR1me Tpeyrom.
H1tKa. 

TeopeMa 

Cpe)lJla:s mrmur Tpeyrom.BHKa napa.JI.'lem.Jta OAJJoii 
H3 ero cropon H l)BBHa RO JIOBHR C 3TOH CTopoJOJ . 

.D;oKaaaren-..CTBO 
IlyCT1> MN - cpe,tOJ11a JlllHBll Tpeyron-bBH• 

Ka ABC (pnc. 195). ,l.(oKame?.l, q,ro MN II AC B 

MN = !AC. 
2 

Tpeyro n»BIDOI .BMN u BAC oo,1106xbl no a·ro
POMy npe3na1cy no,11o6BJ1 Tpeyl'OJJ1>BID<OB (LB - o6-

~ui'I, BM = BN = !), nOOTOMY Ll = L2 H MN = !. 
BA BC 2 · AO 2 

Ha paneacTBa Ll = L2 cne.r:tYeT, 'ITO MN II AC (o6-b
ncaaTe ao ·qeM-y), a ua BTOporo paeeacTaa - 'ITO 

MN= ½Ac. Teo peMa AOira.33B8. 

ITo.11b3y.llCb 3TOH TeOpeMOK, pew.BM CJIC,lcyJO• 
llzylO 38AB1Jy: 
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311,!l&Ul 
,l(oKa3&'1'b, '1'1'0 M8,llHIUThl Tpeyrom,.KBKa nepe 

CeK&IOTCll B O,IUIOH TO'IJ(8, KOTopan ,lleJlH'I' KIIJK,IIYlO 

Me){HaBY e OTBomeHfll'I 2: 1, C•l"HTQB OT oepmHHhl. 

PemeHlle 
PaCCMOTpHM npOH3B0Jl ,bKbli!' Tpeyl'OJll,HHl< C 

ABC. 0603HalfflM 6yKBOil O TO'lKY nepeceqeBRJI 

ero M8/lHall AA, 11 BB , B npoBe ,AeM CpeAtrIOIO JlR • 

u1no A ,B, 31'0ro Tpeyrom,aruca (pHc. 196). O-rpe30K 

A,B, napanneneH CTOPOHe AB , ll03TOMY yrJil,l 1 1:1 

2, a TaKlKe yrJlhl 3 1:1 4 paB8bl KBK H81Cj)8CT JlelK8 · 

~1:1e yrm,1 rrpR nepeceqeaH11 napannem,m,tx npn

MbIX AB H A 1B, ceK~HMH AA, H BB,. CneAOBa· 

Te.rtbao, Tpeyl'onl>HH1H1 AOB H A,OB, noAo6Hbl no P11c. 196 

ABYM yr iuu ,s, H, 3B8'W T, WC CTOPOHhl a:ponOPIIHO-

llMbBbl: 

AO 80 AB 
A

1
0 = 8

1
0 = A

1
B, . 

Ho AB=2A 1B" noaTOMY A0=2A 10 a BO = 
= 2B,O. TaKHM o6pa30M, TO'lKa O nepece'lelrHB Me • 

.zmas AA, a BB , .11,emrr KBJR,l(YfO a3 a11x B OT.Rome • 

rum 2 : 1, C"l:HTllll OT eepmHffbl. 

A.allJlOl'H'tHO AOK83blll88'fCB, 'ITO TO"ll(a nepe

C8'18HHB MeAHBH BB , JI CC1 AM11T Kam.AYIO H3 HBX 

1l OTr!omeHl!IB 2: 1, C'lllT8B OT uepmWUd, u, cne.o.o

BaTeJibuo, cosnA,o.aeT c TO'IKOil 0. 
lt'I'aK , see TPH Me,11.HaHbl TpeyroJibHHKB ABC 

nepecel<aIOTCIJ ll 'l'O'IK8 0 H AeJIIJTCIJ eJO B OTBOW-8· 

llllH 2 : 1, C'IHTBIJ OT BCPUIRB1>1. 

65 Ilponop~ouaJ11>.lllde OTpeaKH 
B npJJMoyrom.KOM TpeyrOJibBJme 

Sa;:caqa 2 
,lloKa38Tb, '{Te llLICOTB npaMOYl'OJtbSOrQ Tpe • 

}'l'OJll,HHKB , np0B8,ll0HRBJI B3 B8p1Ill111LI 1Tp1LMOl'O 

}'!'JIB, P83A8JIJleT TP8Yl'OJibHHK ua AllB DOA06lthlx 

llPIJMOYf'OJll,BbfX TJ)eyrOJlbWIKB, RBlK,llblH H3 KOTO· 

P.blX OO,llo6eB ,llaHBOMY TP8Yl'OJibHJ'rny, 
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Pewean e 
llyCTL 6 ABC - apm..ioyronLHblit TpeyroJI.b-

111m C np.llMbIM yr,1IOM c. CD - BblCOTa, apoae,l:\eB
tlllJI u3 eepmllB.bI C K ramrreH)'ae AB (p uc. 197) . 
,Uol<ame r.t, '!TO 6 ABC "' 6 ACD , 6 ABC "' 6 CBD, 
.);ACD "' 6 CBD. 

TpeyronLHHKH AB C u ACD no,110611bl no n ep

eoMY IIPH3BaKy no,1106W1 TpeyrOJlbB HKOB (LA - 06-
DVIH, LACB = LADC= 90°). Toqao TaK me no,n;o6-
11b1 TpeyrOJlbBW<H ABC a CBD (LB - o6m;tm H 

L A CB = LBDC = 90°), noaToMy LA = LBCD . HaKO· 
ueu, Tpeyron .LHHKH ACD H CBD Ta1<me no,1:106abI 
110 ne,pBOMY DPH3HaKY no.ito61iff (B 3Ti! X TpeyroJI.b
lflf K8X yrm,r c eepmHRo it D ap.l!Mble H L A = LBCD), 
'1TO H TP800BaJIOCb ,IIOK83aTb, 

Or peaOK XY Hll3bIB88TCR epe~ nponopU.HO· 
t18Jl bH.blM (HJIH ep eJXBJIM l'eOM eT plA eCKKM ) ,l:IJl.ll OT· 

peaKOB AB H CD, ecna 
XY = ✓AB·CD. 

Hc x o,1v1 H 3 38,l:la'lH 2, ,IIOK8)l(8M CJ1e,11y10w;He 
yTB8PJKA8BBSI: 

1 °. BweOTa npllMOyrO J[bUOI'O Tp e yl'OJ[bRHKa , 

o poae)l eBBBJr u a aei:,r;J1Hll.bl np11Moro yrJ[a , eCTL 
cpeneee npooopu,uouam.eoe /J.ll .11 OTp83Koa , ea KO· 
TOpble AeJill 1'C8 nrDOT811)' 38 3TOH Bbl COTOH • 

.D;eliC'l'BHTeJrbBO, c.ADC "' 6 CBD (cM. pac . 197), 

noaToMy AD = 2.E.., oTKYAB CD2 = AD• DB, cne,n;o-
CD DB 

BaT0JlbHO, 

CD = J A i) · DB. 
20. KaTeT npRM.oyr o.m.uo r o Tpeyrom,1Dll(8. 

ecn. c pe~ ee nponop11,J10Ballbuoe ~SI l'HllO Te JIY3bl 

II 0T p8 3 K8 ncJJOT8uy3hJ , SaKJD()qeRBOl' O M 8 llt ;tty KB• 

1'8TOM H BblCOTOJi , npos e)le,IIHOH 113 sepmHm.t npa-
1\IOl'O yr n a . 

B CB.MOM ,11e11e, fl.ABC cu 6 ACD (CM. p ac. 197), 
AB AC ll08 TOMy -- = -- , B, CJl8,IIOB8TeJl.bHO, 
AC AD 

AC = ✓AB · AD. 
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66 Ilp aKTJl'1ec 1u 1e npn Jiom eHHll 
no,o;o6u n. Tp eyroJI 1,HH.RoB 

38,AaqH sa n ocrpoeHHe 

Ilpa pemeHHH Maorux aa,a.a11 aa aOC'l'poerute 

Tpeyr0JlbHHKOB npHMeHJIIOT TaK Ba3blBaeMblB MeTOA 
DOA001tll. Oa COCTOHT n TOM, <iTO' cuaqaJia aa OCBO· 
BaBHH HeKOTO_pblX Aamtb!X CTJ>OBT Tpeyr0JlbBHJ(, no
Ao6m,tij HCKOMOMY, a 3aTeM, HCilOJlb3YII OCTIIJlbHble 
AaHHble, CTpOJIT HCKOl\llilH Tpeyl'OnLJJHK. 

PacCMOTPKM npw,tep. 

3&.Qaq:a 3 
IlOCTJ>Olttb Tpeyrom,HIU( no AaHHhlM ABYM 

yt'JlaM a 6HCCeKTPHCe llpJ{ seplllHBe TJ)eTLero yrna. 

PemeHJfe 
Ha PllCYHKe 198, a H3o6~eHI.r p.sa ABH

Rhl'X yrna H AIUIHblii O')'pe30K. Tpe6yeTCSl IlOCTJ)OHTL 

Tpeyl'OJJ1>11HK, y KOTOporo AJIB yrna COOTBCTCTBeB-

110 PBBHbl ).(BYM ABHBblM yrJJBM, a 6ucceKTpHC8 IlPH 

aepm sme Tpe-:ri.ero yrna paana p;awroy;y OTpeaKy. 
Cna'lMB DOCTP0H"M lUlK0H •BH6yAL Tpeyro.m. 

BHK, IlOJtOOBJ,;LH BCKOMOM}'. ,llJIB 3TOro uaqepTIJM 

UJ>OH3BOJlbBblK OTpe30K A1B, H noc-rpoHM TJ)eyrom.

Bl l:J< A,B,C, y KOToporo yrnbl A, H B, COOTBeTCTBea-

110 PBllHLI Jt8BllblM yt'JlllM (puc. 198, 6) . 
.I(anee DOCT!)OHM 6ucceKTPHCY yrna C a OT· 

nom11M ea aeii OTpe3oK CD, paeRblA ,ABHHOMY OT

peaKy. "llepea TO'tl<Y D ll])OBe,AeM DpllMYJO, uapan
JteJlbBYlO A,B,. Oua nepeceKaeT C'l'OpoBLI yrJJa C e 
BBJ«>TOpblX TO'll<ax A -» B (CM. pnc. 198, 6). Tpe
yt'OJlbllHK ABC lfCKOM.LlH. 

B C'.aMOM Aene, TllK J<aK AB II A,B., TO LA-= L A 1, 

LB= LB,, H , cne,l(OB8TeJll,BO, ,1(88 yrna TJ)eyr0JihBH:Ka 

ABC COOTlleTC'l'BelWO paBBbl ,ABBRblM yrnaM. IIo no
CTJ)OeBlOO 6nccel<'rpaca CD 'J1)8Yt'OJILIUl](8 AB C paa
ea A8BBOMY 0Tpe3Ky. H TaK, Tpeyro.,n,aHK ABC YAOB
neTeopaeT eceM ycnoaRHM aa.a.a 'lH. 

O'l'eBBAB0, aa.a.aqa sn.teeT peme,me, ecnu 
CyMM.B ,ABYX ,!18IDU,IX yrJIOB Mem,me 180 °. 1'aR 

PHC. 198 
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1(31< 0Tpe30K A,B, MOlKliO B.bl6paTb Ul)()ll3BOJll>BO , 

1'0 cy-mecTeyeT 6ecKOHe'iBO MBOl'O TpeyrOJ!hliHKOB, 

)IJIOB.nll'l'BOpmolJtH)C YCJlOBHIO 38A8q-lf. Bee 3TH Tpe

y rOJll>BHKH paBB.bl )U)yr .ZI.PYl"Y (06'1,nc11W1"e DO'leMY), 
o O(ITOl'IJY 03Aa'la HMeeT eAHBCTBeJraoe pemeBHe. 

BoMeP.KTelil>Jll,18 pa60Tl>I ua M8CTHOCTH 

CsoikT88 OOAOOllhTX Tpeyt'OJfblUlKOB MOryT 

l) J,ITI, RCOOJ!b3088llbl npu npoBeAeH.ITTf pao.inr<tRblX 

lf3M8PHTeJfbHlilX pa6oT Ha MeCTHOCTH. MN paCCMOT

µl!M AB8 aa,naqe: onpe.z,;eneHHe BblCOTbl tlpe)IMeTB B 

pac cTOStH.illl AO ee.o;OCTYIUIOii TO•U<il. 

Onpe.z,;ene1D1e IILI.COTl>I npe.z,;Me'fa. Ilpe.z,;nono-
11mM, 'ITO R8M trymeo onpe,o.eJIHTb BblCO'lo/ KaKOro 

m-16y.z,;1, npe.11111eTa, eanp.u1,1ep BblCOTy TeJ1erpa4>eoro 
CTOJl6B A , C., K3o6pa>Keauoro JJa pHCyaKe 199. JJ;.na: 
3TOro OOCTBBilM 118 S:eKOTOl)()M paCCT0$t!IIU{ OT CTOJI• 

0 8 WecT AC C epa1~10U"(8RCll UJl8BKOii rt aarrpBBHM 

DJJB.llKY Ha nepX1U010 TO'!Ky A, CTOJJ68, K8K nOKa38· 
HO HB pacyHKe. OrllleTHM IJ8 noeepXHOCTH aeMJJH 

1'0'1KY .B, B KOTOpoii npSllllaa A,A nepeceKBeTCJl C 

n oaepx'BOCTbIO 3eMJIH. npSllll OYrOJll,B.ble Tpeyl'OJlb• 

II,HK I.I A,C,B M ACB no.z,;o6Kbl no nepeoMy np1J3Ba• 
KY no.z,;o6Hll Tpeyrom.HHKOB (LC, = L C = 90°, LB -
o6U"(Hii )·. Ra no,o.o6na TpeyroJtbHHKOB CJteAYe-r: 
A1C1 = BC, O'l'KYAB 
AC BC' 

AC = AC-BC, 
I l BC . 

HaMep.HB pacCTOSIHJ:Ul BC, R BC 11 aeaa AIIHBY 

AC meCTa, no nOJIY'lel!.aO.lf IPOJ>MYne onpep.eJJsre111 
BWCOTY A,C, Tenerpa<1>aoro CTOJ16a. ECJJH, nan;pH· 
Mep, BC,= 6,3 M, BC = 2,1 M, AC = 1, 7 M, To 

A C 1,7 · 6,3 5 l l I = = t M. 2,1 
Onpep;MeHHe pacC'l'()jl]DUI AO HeAOCT)'DBOii' 

1'0'!K H . Ilf>BAIJOJIO.)l(HM, ·= BaM HYlKHO HBHTH pac
c1·0 ,nme OT D)'IU<TB A AO HBAOCTynaoro nyI('KT& B 
(P ,Hc. 200). ,!J;JIH 3TOro ll8 MeCTBOCTll Bb1611paeM TO•I • 

Ky C, npoeem RBBCM' 0Tpe30K AC .8 H3MepaeM ero. 
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3a'l'eM C llOMOIIlb!O 8CTPOJJ/161Uf H3MepH

eM yrJJl.t A H c. Ha JlHCTEUiYMarn CTJ)O· 

HM KaKOl!:-e .H6y,llb TpeyrOJlbHHJ< A ,B,C ,, 
y KOToporo LA1=LA, LC,=LC, H 

uoMep11eM AJTHB.bl. cropon A 1B, e A,C 1 
3TOro Tpeyr0JlblUIK8. TaJ< K8R TpeyroJib

HRJ<H ABC H A,B,C 1 DOA06ebf (no nep

BOMY npH3HaKY IlOAOOlf/1 Tpeyrom,BH · 

AB AC 
ROB), TO-,.= - c, OTKY.118 no;ryqaeM A,..., -A, 1 

AB = AC· ~ 1B1 • STa <l><>PMYJJ& no3soJ111• 
A, I 

eT no H3BeCTBl>IM paccTOHHH/11'1 AC, A 1C, H A 1B, 
Hal!:TH paCCT0.11.lUl.e A 8. 

,lvr11 yopo~eHlUl 81,tql{CJJe!llll!: y,a;o6RO OOCTPO· 

HTb Tpeyr0JI_b8HK A1B,C, TllKHM o6paooM, 'l'.T06bl 

A 1C1 : AC= 1 : 1000. HanpaMep, eCJ!lf AC= 130 M, 

TO paCCTO/IH e e A,C, BO3bM8l'd p8BHolM 130 MM, 

AC B aToM CJJyqae AB =- c- • A,B, = 1000 • A,B ,, no
A, I 

3TOMY, li3Mepus pacCTOIIHHe A,B , B MHJ!Jlli.MeTpax, 

_M_b1 cpa3y DO.JJ)l"gUM paCCTO/IJJR8 AB -B MeTpax. 

llpHMep 

ll yCTb AC = 130 M, LA = 73°, LC= 58° (CM. 

pac. 200). Ha 6yMare CTJ)¢HM TpeyroJJbBHI( A,B,C, 
TBK, 'lT06bl LA,= 78°, LC,= 58°, A,C , = 130 MM, 

H H3Mep11eM OTpe3OK A,B .,. On pasea 153 MM, no-

3TOMY liCKOMOe paccromrne P8BHO 153 M. 

67 0 no.u;of>KJt npOH 3BO JlbH.LlX cpKry p 

IIOH/ITHe no,a;o6 HR MOlKHO BB8CTH ee . TOJlbKO 

l(JUl TpeyroJlbRllJ<OB, HO 8 l(Jl/1 Dp0H3BOJlbBblX q>H
ryp. <IIW')'pbl F H F , H83b1B8!0TC/I DO,IJ.OOB:.blMH, 8CJTH 

K8lK,IIOit TOql(8 <tnrrypbl F MO)f(HO CODOCT8BR'l'b TO'l · 

KY tlnrryp1,1 F I TBK, 'l'.TO AJISI. JJJ06LIX ,11syx TO't8K M H 

N qmrypbl F H CODOCTaBJle'ErHhlX HM TO118K MI fl N 1 

q>l;lrypbl F, BblllOJIH/leTCSI. paseacTBO MN = k, l'Jl;e 
M 1N 1 
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Ji - O,!lHO ff TO >Ke lIOJIO>KHT8JlbHoe 'lllCJIO JVUI BCex 

T0 '181{. II pH 3TOM npe,AnOJtaI'88TCB, q-ro K8)t(AaJI TO't· 

K1I cj,nrypbl F. OK83h!BaeTCB CODOCTaBJleBBOll KIIKOH· 

TO TO'lKe (j)HI'ypbl F. 'tJHCJIO k H83blBaeTCB K03 cj>4'B 

u11e1JT OM lI OA06 1fR (paryp F H i'i. 
ConoCTasneaue TO'l.eK rro.1106I11>1X cl>Hl'YP xo 

pom o 3HaKOMO H&M _H3 llOBCeAH8BBOI'O Ollbl .T8. Tax, 
ITPH npoeKTHp0B8HHU Klll{OJleHTbt aa 3KpaB K8:iKAOH 

1•0•1Ke H306pa>KeB .HH Ha Kln!OK8APC COIIOCT8BJU!eTCfl 

TO 'fK8 aa 3KPliHC, np1is'qeM see paCCTOllHUH YB8Jlff'III· 

QatoTCSI B OAJU!aKOBOe 'lltCJIO paa. 

Ha PHCYHKe 201 npeACT8BJl8H cnoco6 nocTpo-

etnlll lj>Hl'ypbl Fi, DOA06Holl AllBHO.H q)H.l'ype F. 
Kl\)l{,!lOi! TO'IK8 M (j)Hl'YP'bl F CODOCT8BJIJl.8TCSI TO'l· 

K8 /i,f I lIJIOCKOCTH TllK, 'ITO TO'IKH M H M , Jl8)1(8T ll8 

Jiy 'le c aaqaJIOM B ael<OTOpoil (j>RKCHPOB8H H0:il TO'l· 0 

Ke 0, np1r'leM OM= k • OM, (aa pHcye1te 201 k = !>- F 

8 pe3YJibTaTe T8KOro CODOCT8BJl8Hll'.R nonyqaeTCH 

cj)arypa F., no,Ao6uaa <l>Hl'ype F. B &TOM CJIY'l-&e (pH· 

cy pbl F a F, ll83'blB8.IOTCH l( eB Tp 8JlbBO• n o11,06u:brMK, 

II C8MO OIIHC8BB08 conoCT8BJl8lllle H83blB88TCB P11c . 201 
U8HT P8Jl1>HblM no.a o 6 HeM HJIH r oM OTeT Heil'. 

Momao AOK838Tb, <!TO ,11,JIH TPBYl'OJlbBHl<OB 

o6~ ee onpeJ1eneaHe noJ106as pasuoc1m1,ao onpe,11,e

.1reae 10, ,11,&HBOMY B n. 59. 
IlpHM8P8MJI llOA06HblX qeTblpexyronbBlfKOB 

llDJlllJOTCB JIJ06'ble ABB KB8Ap8l'a (pac. 202, a), a TaK· 

)Ke A Ba npRMoyro1IbBID<8, y KOTOpblX Alie CMemllble 

CTopoaw: OJ1ll01'0 nponopnROH8Jlblibl J1BY"M CMemH.blM 

CTOpo11aM ,itpyroro (puc. 202, 6). IIp~epaMI{ nOA06· 

Bb!X. ijm:ryp npOll3B0JlbllOA <j>opMhl HBJIIIIOTCfl AB0 

reor pa(j>aqecJ<He K8J)Tbl o.n;uoro u Toro me patloea, 

llhJOOJIRee:H'ble B P83Bb1X MacmTa6ax, a TaKlK0 !pOTO· 

rp a<jJHH OJIHOl'O B Toro >Ke npe,ZIMeTa, C,ll8Jl8B llbl0 B 

Paatn,tx yne.mt'le .imsx. 

3 aMe'l.8Ju1e 
B n. 60 Mb! JIOK838JIH, qro OTHOIUelille IlJIO• 

~AA CH ,1eyx no.1106= TpeyroJibHHl<OB paaeo KBM· 

PaTy l<Os(jxpru:t Re H:Ta no1,106BJ1. lfa 3TOro CJ18AYeT, 

□ a) 

b 
1a 

i~t 
6) 

PMC. 20 2 

floiJO//Hbl. 

□ 
a, 

b, 
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'lTO TaKoe me }'TBepm,1.1eaHe cnpase,ll.llKBO p.1rs1 ,1.1syx 

DOAOOBJ>lX MROl'Oyl'OJlbWU<OB ('lTOObt AOK838Tb 3TO, 

MOJf<HO paa6HTb MHOl'OYTOJJ'bRIIB Ra Tpeyro m,e.w<H). 

564 

565 

566 

567 

568 

569 

570 

571 

572 

573 

574 

575 

3a.na'DI 
U ,ll;a.H Tpeyl'OJlblllfK, CTOpoBJ>l l<OTOporo P8llll:bl 8 CM, 5 CM H 7 CM. 
Ha».n.wre nep11MeTP Tpeyron&Rl:fKa, aepwuaal\Of 1<0Toporo RBJtsi
JOTCR cepe_/;{IU[)>l CTOpoH ,ll8HH01'0 TJ)eYl'OJibBl!K8. 

□ PaoCTOHmle OT ro•n<H nepece'te.HllSI p;aarollJlJ)eli npsiMoyrom,. 
RHK8 AO npSIMOU, co,n,epm8ll(eii ero 66n1,my10 CTOpoxy, PIUIBO 
2,5 CM. Ha.ii,llRTe Mem,wyro CTOpoay 1IpRMOYI'OJI1>RHJ<a. 

ToqKH P a Q - cepe,1.1HHbl c-i:opoa AB H AC TpeyroJil>BHJ<a 
ABC. Haii,1.1wre nepaMe-rp Tpe)11'0J11>Bm<a ABC, ecmr nepHMe-rp 
TpeyroJibHKKa APQ paseR 21 Cl\t. 

,ll;OK8)KHTe, '!TO cepeAHJJ.bl CT0p0B npOB3BOJI1>ROro 'teTblj)eX}'l'O}ll,• 
mu<a m1.1ut10TCJI seplllBBa.Mll napa.nnenorpa .MMa. 

,[(oKamme, 'ITO 'teT&rpeXyroJT&Bl:fK - poM6, ecJIH ero sepmHHaM1-t 
JIBJlSllOTCR ce_pe,!IHBJ,l CTOpoa: 
8) IIPJllllOyl'OJll,lJID<B; 
6) paano6e,llPCB:BOii. Tpaneitim. 
0 ):{OK8l!OITC, 'ITO OTpe30K 1 C0eJ(HlUllOJll"lrii cepe,lllU!bl ,ll.KIU'O!Ja.118B 
-rpaneo,111,1, nap8JlJ!enes ee ocuos811BHM R pases nonypaauoc-ra oc• 
HOBBB.Dll. 

□ ,D,naroeam , AC napllJIJlenorpaMMft ABCD panaa 18 CM. CepeAB· 
aa M CTopoeLJ AB coeAl{Hena c sepmRBoii D. HaH:JmTe OTpe3KB, 
aa KOTOpble Ae.llHTca A)laros8Jt:b AC OTpeOKOM DM. 

B Tpeyronmtl(e ABC Me,llHaJlLI AA, u BB, nepeceKaroTCJI e 
TO•lKe o. Haii,llBTe IDtOll\"llAb TpeyroJibKHKB ABC, ecJin IlJIOll\"ftJI.I> 
TpeyroJ11,BHK8 ABO pa.sea S. 

B 38,llft'lBX 572-574 HCllOJll,30a8Bbl CJieAYJOmHe o6oaaa'leKH8 
AJJJl nplfMOYl"OJll,HOl'O TpeyrOJiblUIK8 ABC C npHl\SblM yrJIOM C H 
Bb!COTOH CH: BC = a, CA = b, AB = c, CH = h, AH : b,, HB = a,. 
Haii.,llBTe: a) h, a H b, ecJia b.,= 25 , a,= 16 ; 6) h, a H b, ecJIR 
b,= 36, a, = 64; n) a , c H a., ecJIH b = 12, b, = 6; r) b, c If b,, ecna 
a = 8, a,= 4; A') h, b, a, H b,, ecJm a :c 6, c=9. 
B&JP83BTe a, B b, -qepe3 a, b H C. 

ab a2 b1 
Q ,[(OKBlKBTe, 'ITO: a) h = ~ ; 6) - = -b · 

C O c ~ 

CJ l(aTCTbl IlpSIMOyl'OJlb.110!'0 ~yroJibRHl<B OTHOCJlTCll 1<8K 3; 4, 
8 rlUIOTeRyaa pasua 50 MM. Ha.iiAB'FC 0Tpe3K H, Ha KOTOpue rH 
nOTeHyoa J(e.nnTCJ[ ew-COTOit, rxpoee.neaaoit 113 eel)mBHt,r npJ1Moto 
yrJia. 
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577 

rj78 

579 

580 

581 

582 

583 

Bl,JCOT& npSl:MOyTOJTI,BOro Tpeyl'OJ!bRHKa, npoee.l(e1t08JI H3 aep 
IDllBhl np!IMoro yrna, .l(eJtBT l'HDOTeBY3Y B8 OTP03KH, OARH H3 
KOTOPbfX 88 11 CM 60J1brue APYN>I'O. HaiiARTe l'HllO'TeHyay ' eCJUl 
K&TeTbf Tpe yroJlbBHRa 0Tf10Cfl.TCH KIU< 6 : 5. 
0 B Tpeyrom,Bl'fKe, CT0p0Hhl ROTOpol'Q paBH'.hl 5 CM, 12 CM H 
13 CM. npoae.l(ella BblCOTa 1, ero OOJlbWeii CTOpoue. HaJIAHTe OT· 
peaKH , ua KOTOpble BSJCOT8 .l(CJrnT 3Ty cropoay. 

ffcaom ,aya yTBep)l(JleHRe 2°, n. 65 , AOK&JKHTe TeOpehfY IlH.cparo 
pa: B npHMoyrom,HQM Tpeyr0JlbHJUte A,BC C llPH'M"blM yrnOM C 
ehlDOJlllBeTCJI paaeacTeo AC 2 + BC2 = AB 2• 

PemeRKe 
IlyCTb CD - Bb1COT8 Tpeyl'()Jlh8llK8 AB C (CM. PHC. 197) . Ha OCHO· 

11amm yT11epmit8Bl:IB 2°, a. 65, BMeeM AC "' ✓AD• AB, HJIH 
AC2 =AD • AB. AallJIOl'B•UI .o BC2 = BD • AB. CKJJ&,AhUl&JI a-rH pa 
aeacTaa no•1J1e11Ho B y<t:HTblBaH, qTo AD + BD "' AB, nonyqaeM: 

AC2 +BC 2 "' AD · AB + BD · AB =(AD + BD) · AB = AB 2• 

Aim onpe.l(eneH11H BhlCOThl cron6a A 1C1, R3o6pameauoro ua pttcya 
Ke 199, BCDOJJb3088B meCT C Bpa[[laj(}[[l8HCH llJJ.&BKOK. qeMy pae-
118 BblCOT& C'l'OJ168, eCJlH BC, = 6,3 M, BC = 8,4 M, AC = 1, 7 M? 
~Hlla T8HH Aepeea paaaa 10,2 M, a AJtRHa TeltH qenoeeKa, pocT 
KOIJ'Opol'O 1,7 M, paeaa 2,5M. HBHABTe B.blCOTY itepeea. 

Aml onpe;u;enemu1 BhlCOThJ ;u;epeea MOlKBO HCll0Jlh30B&Tb aepKBJIO 
TDK, MK OOJ<a38JIO HB pacyaKe 208. Jlyq CBeTB FD, OTJ)8Jl<,8· 
llCb OT oepKBJ18 JI roqKe D, ll0llll,ll80T B l'Jt&3 qe.noeeKa (TOqKY 
B). OnpeAeJTHTe BhlCOTY Aepeea, ecnu AC = l65cM, BC = l2cM, 
AD = 120 CM, DE "' 4,8 l'tl:, L 1 = L 2. 
~ll Onpe,l\eneaHH p8CCTOHBKH OT TO'i!KB A /J,O B8)\0C'l;ynHOK 1'0'1· 
Kl£ B aa MCCTHOCTH ew6pan11 To=y C e uaMepnnn OTpeSOK AC, 
Yl'Jtbl BAC .11 ACB. 3aTeM nocTpoHJIH .e:a 6yMBl'e -rpeyronh.BHJ< 
A,B 1C1, no1J,o611J,10 Tpeyrom.1t1ray ABC. Hai1,A11Te AB, eCJJM 
AC=42 M, A,C1 o:6,8 CM, A,B, = 7,2 CM. 

Ha pncyirae 204 nOK838BO, K&K MOlKHO onpe,l\e.lIHTb tin!l)HIJY BB, 
peKH, paccMaTpHBBH AJ18 no.ao6eblx TpeyronbauKa ABC u AB,C ,. 
Onpe.aeJTHTe BB,, eCJlll AC = 100 M, AC t = 82 M, AB, = 84 M-

E 

B 

C 

A 

PMc.204 
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584. 

3a;la ~ Ba !,lOCTl)OeHH4l 

□ Paa.11.emne AaHll.blB oTpeaoK AB aa ,1:1sa OT
pe3Ka AX H XB , nponopi:moaan&Hl>Je A&JIHl>rM 
0Tpe3K8M P1Q1 II P2Q 2. 
PeweHHe 

P, 
p 

I 2- I 

Ilpose.11.eM KaKOH·HH6fAb JIY'I AM, ue ,rema-
iwdt aa npm,rnA AB, H Ha 3TOM JJY'{e OTJIO• A 
JKHM noCJte.11.osaTeJI&HO OTpeaKH AC a CD, p11c. 205 
pasll:ble OTpeaKaM P,Q 1 H P 2Q2 (pHc. 205) . 3a-

M 

TeM nposep,eM npm,cy10 BD H npllMYJO, npoxop,a~yio ,iepea TOlJKY 
C napBJIJieJJJ,HO npSIMoii BD. Oaa nepece'leT oTpeaoK AB B HCK0· 
MOB TO'!Ke X (CM. 38A8'iY 556). 

585 lia'lepTHTe OTpe30K AB H p8 3,lleJIH.Te ero B 01.'B0Wewui.: a) 2 : 5; 
6) 3: 7; B) 4; 3. 

586 Il oCTpoiiTe TpeyroJJbHIIK no P.8YM yrJIBM H 6HCCllKTpHce, npose 
,lleliBOil: H3 sepWIIHbl Mellbwero H3 AaRHblX yrJI0B. 

587 IlocTpoihe Tpeyron&Blll< no P.BYM yr JJ8M H BhlC0Te, npose.11e1moA 
H3 eepWKHbl TpeTbero yrJta. 

588 D IlocTpo.eT-e Tpeyro ,1-b11KK ABC no yr ;:r.y A I! Me,!Ulaae AM, ecJIH 
H3B8CTH0, 'IT0 AB : AC= 2 : 3. 

589 UOCTJ>Oihe Tpeyro JJ&HKK ABC ao yrJi y A a cTopoae BC, ecm1 na
oecTao, 'iTO AB: AC = 2: 1. 

590 IlocTpo lhe !JPBMOyrOJibBJ,IB -rpeyr0JlbHHK no r1moTeHy3e II 0'!'H0· 
meR-KIO K&TeT0B, pasB0MY O'l'H0memuo ,llllyx /{IUlllbl:X 0TP83K0B. 

CooTaomeRll.!l Mem~y cTopoHa.MH H 
I'Jla.MH n HMO OJibHOI'O T e OJibHKRa 

68 CHuyc, KOCHuyC H TaureHC OCTporo 

yrJia npJIMOyrOm,HOl'O Tpeyrom,BRKa 

PaCCMOTpI0,1 !JPHM0yroJtbffblR TPeYJ'OJJbffHK 
ABC c npl!Mh!M yrnoM C (pHc. 206). KaTeT BC a-ro
ro Tpeyrom,ID{J(a IIBJlHeTOI! llp0TlfB0JleJKaIJ:tKM yr.ny 
A, a K&TeT AC - npl!JlelK&lllI!M K 3T0MY yrny. 

CmrycOM OCTporo yrna npHMoyrom.eoro Tpe · 

yrom.JlKRa R83Jil.B88TCJI OTUOllleJµle np0THB0JI Bllt8 · 
w.ero KaTeTa K rKllOTeuy3e. 

KOCKR)'COM 0CTporo yr.na npllM0yrOJll>UOl'O 
Tpeyrom.R UK.a Ra3W88&TCS 0TU0W81JU8 npJ1JJe~a
lI( ero K&TeTa K run oTeuy3e. 

A 

PHc. 206 
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Taure acoM ocTJ)()ro yrn a np BMoyrom, aoro 
Tpeyro nHHK 8 H83WB A8TCB O'l'B Om ea:u e npG THB OJie• 

i,.all(e r o K8 Te'l'a K up HJi elK a ll( eMY KaTe-ry. 

Cmcyc, KOCHBYC H Tll.HJ'eHC yrJia, paaaoro <X, 

o6o3 R8'1.8IOTCJI CHMBOJlaMH sin <X, cos (X H tg (X ('1Jf'l'8· 

eTCSI: •CHHYC am,cpa•, •KOCRHYC 8Jl'bq)8• H •Taarea .c 
aJJb<})a• ). Ha pHcyaKe .206 

. A BC 
sin = AB' 

AC 
cosA= AB' 

tgA=BC_ 
AC 

Ha cJ:)OpM)'JI (1) e: (2) 
sink BC AB BC 
~ = AB · AC = AC • CpaBRlll38sr 

(3) . ll8XO,IIHM: 

tg A= sinA, 
cosA 

(1) 

(2) 

(3) 

noJIY'l.&eM: 

C <pOpMyJIOli 

(4) 

T. e . T8 BreH C yrJi ll paa ea OTHOW e HKIO CHB yca K 

KOCJl'BYCY noro yrn a. 
,UoKaJKeM., 'I._TO eCJDI oc:rpblii yt'OJI 0):{HOJ'O npll• 

Moyr ona oro Tp eyroJJ &IOr Ka paaea OCTPOllfy yrny 
AJ>Yl'Ol'O np11M0yr0JII;H0ro Tpeyrom.muca, TO CHJIYCbl 
3'1'HlC yrJIOB J>8BJO,J., KOCHlfYCld 3THX yrno e paBHld H 
Tanrea cw l)TKX yr .110B p8B111,J, 

B caMOM AeJie, nyCTb ABC a A 1B 1C1 - ,11ea 
DPSIMOyl'OJlbBhtX TpeyroJlbHHK8 C npSJMblMH yrna

MH C H C1 H P8BBblMJJ OC'rpblMH Yl'JI8Mlt A H Ai. 
'fpeyroJibHID<H ABC H A 1B 1C1 no.1106abl no nepaoMY 
OJ)H3H8KY UOA06HJI Tpeyl'OJibBHKOB, ll03TOMY 

AB BC AC - - =- -= -- . 
A1B1 B,C1 A,C 1 

l fo 8THX pa.BeHCTB cne;cyeT, 'I.TO BC = B,Ci , 
AB A 1B1 

T. e. · A • A A_ AC A1C1 sm =sm 1• n.na.nora'lllo AB= -B , T. e. 
A1 I 

BC BC cosA=cos A., u - - = ~ . T . e. tg A=tgA,. 
AC A 1C1 
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)J.oxruKeM Teueph cnpaaeJVIHBoc= pa .aeae,Taa 

s in 2 A + cos 2 A = 1. (5) 

l fa <l><>PMYn ( 1) H (2} D0JYY'lBeM 

• BC '- AC 2 BC2+ AC 1 
sm 2A+cos 2A =w + AB '= A B' . 

no -reopeMe IlH<t>aropa BC2 + AC 2 = AB 2 , 

D03T0MY sin 2 A + cos2 A = 1. 
PaaeHCTBO (5) H83bUl88TCll OCUOBIIJ,(M TPBJ'O • 

U OMeTpH'l eCK KM TO)KAeC TBO M 1• 

69 3ua'teHHJJ CHByca. KOCHRyCa 

n Talll'euca .D;JIH yrJIOB 30°, 45° u 60° 

Haif,teM caaqana auaqemu1 cHJJyca, KOCKfJYCB 

IJ T8Bl'eHC8 ,D.Jrll YJ'JrO8 30° H 60°. ,Il;.nl! 3TO1'O p8C· 

CMOTpK M npHMOyt'OJlbHblU TpeyVOJT-1,UHK ABC 
c DPH MblM yrnoM C, y KOTOporo LA= 30°, LB = 60° 
(pee. 207) . TaK KBJ< KBTeT, .nema~Hlf TIJ)OTHB 
yrna ·e 80°, paBeR nonoa1rne MlllOTeayaw, TO 

BC IH BC 'A ·a o• c • AB = 2· 0 AB = sin = sm . )tJ)YT'OH CTOP.O· 

Bbl, ~ = cos B = cos 60 °. H T8K, 

Sill 30 ° = ! , cos 60° = ! . 
Ha OCHOBHOro TpKroHOMeTplNecKoro TO)KJ.18· 

CTBa nonyq.ae M: 

cos30 ° :v'l - sin 2 30 ° =Jt-1 = ,fa• 
4 2 

sin 60 ° = ,/l - cos 260 ° = J1- 1 = .fa. 
4 2 

no <l><>pMyne ( 4.) eaxo;iu1M: 

tg 300 =- sin 30° = _l_ = ,la 
cosao• ,/j 3 ' 

t 60 0 = sin60 ° = J3. 
g cos60° 

B 

C 

PHo. 207 

1 Cnoeo , TPW'OBOMl!TpJut .• 8 nepeao,11e c rpc'-lec1<oro 
Sl3Lll<R 0:) H8.'-!0eT U!3MepeUHe Tpeyt 'O.ITbDID<OJh. 
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Ha:iiAeM -renepb sin 45 °, cos 45° H tg 45° . .l(;iJI JJ 
:r r o ro paccMOTPBM paauo6eJU)eBBJ,1H npHMoyrom.w.rA 

TpeY !'OJlbHKK ABC C OPIIMl>IM yl'JIOM C (pHc. 208). 5° 

B STOM Tpeyrom,em<e AC= BC, LA = LB = 45 °. Ilo 
-reopeMe Ilu(j)aropa AB 2 = AC2 + BC2 = 2AC2 = 2BC1, 

()TKYAB AC = BC= AB. 
✓2 

CJie,11oaaTeJ1b1JO, 

sin 45° = sin A "' BC "' -
1
- = -12 

A.B ./2 2 ' 

o AC l -✓2 
cos45 = cosA = - = - = - , 

AB ./2 2 

tg 45 ° = tg A =!!£. = 1. 
AC 

CocTaBHM Ta6nmzy aua'lemdi sin a, cos a, 
t,g a ]1.JISI yr110B a, PBllllbtX 30°, 45 ° , 60°: 

a 30° 45 ° 

sin CL l .J2 -2 2 

cos ex ra .J2 -2 2 

tgCL ra 1 
3 

3aAatm 

C 

Pitc . 208 

60° 

ra 
2 

1 -
2 

rs 

A 

591 H aifAHTe cmryc, KOCHHYC H TBRreRC yl'JIOB A ll B TpeyroJibHHKB 
ABC c npn:M.blM yrnoM C, ecnn: a) BC = 8, AB = 17; 6) BC = 21, 
AC = 20; a) BC=l, AC = 2; r ) AC = 24, AB = 25. 

592 IIocTpoATe yro.n a, ec.,m: a) tga = .!.; 6) tga=!; a) cosex=0,2; 
2 1 2 4 

r) cosa = 3; A) sin<X=2 ; e) sin a=0,4. 

593 Ha:A:Au.-re: a) sin ex 11 tg <X, ecJIH cos a=!; 6) sin ex H tg ex, eCJ111 

2 . ra > cos CL =3; a) cos a B tg a, ec11u sin <X = 2 ; r cos CL e tg ex, eCJJH 

. 1 sma= 4 . 
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594 □ B npru,i:oyrOJlbHOM TpeyrOJTbltltKe OJ:IHH IJ3 KaTeTOB paeeH .b, 
8 IlpOTKBOJUl»t811Vlli yro.n paseH p. a) Bb1p83HTe p;pyroii K8,X:8'l', 
rrpoTHllO.ne»catqHH eMY yron a nmoreayay qepea b a ft 6) Haii.n:H
-re ax 3B8'18!UUI , ecim b= 10 CM, P= 50°. 

595 '.J B npsu,ioyro.nbHOM 'l'peyrOJTbHHKe 0/:llfR H8 RA'l'e'l'OB pnnen b, 
a np8nemn~-A K HeMy yro.n pases ex. a) Bwpaa a re nropoil I<BTe'l', 
lI])l!Jl8ll<IUI{BH K aei,cy OC'l'p_b10 yroJJ Ii rHDO'l'eHY3Y qepea b H ex. 
6) Han:J;J.H'l'e HX aeaqeam1, eCJUJ b=l2cM, a=~2 • . 

596 B llpllMOYl'OJlbROM TpeyrOJ!bH HKe l'H001'8HY38 paBBB c, a OJ:lliB li3 
OCTPbl X yrJJOB paeea (X. Bb1pa3H'l'e STOpoii OCTPbli!' yroJI H KBTe'tbl 
qepea c II ex It H8ltART8 nx 3H8'l88Rll, eCJIH c = 24 CM, a <X = 35°. 

597 KaTeTbl npllMOyrOJlbBOro <rpeyroJtbHJ0<8 pan .lfh l a H b. BblP83HTe 
qepeo a B b runoTeayoy u TaH.reHCbl OCTpblX yrnoe TpeyT'OJlbRHl(S 
KBBHA HTe HX 3B8'181Ulll npH a=ol2, b=l5. 

598 H a_ii.qnre nno~&Ab paeao6e,itpeHBoro TpeyroH&HID<a c yrnoM ex 
npe OCHOB8RIUJ, ecJIH: a) 60KOB8ll CTOpoea paeaa b; 6) OCBOB8Rlle 
PBBBO a. 

599 H aii.n;HTe OJIO~&Ab paeeo6e.l{pelillOH TpaneD.Hli c OCHOBBH BllMM 
2 CM H 6 CM, eCJl'H yron upH 6om.weM OCHOB8HJIH paaea (X. 

600 H ac1>1m, moccei!.aoA ,aopor« HMeeT e eepxael! 
Q8CTH Wl:tJ)lIRY 60 M, KaKOBB mnpHHa B8CblIDI so .. , 
B HH-3U!el! ee qaCTM, eCJm yron H8KJIOB8 OTKO- 12 M 

COB paae a 60°' a BblCOTa B8Cbltlll paeea 12 M 
(pHC. 209)? 

601 :J HaiiA UTe yrn.bl POM6a c ,ltll8.t'OH8JlllMU 2✓3 
u 2. P110. 209 

602 '.J Oropo1n,1 trpJIMOYl'OJlbllifK8 paem,1 a CM H J's CM. Hai\ARTe yrJT_bl, 
KOTOpble o6paayeT ,Ail&roHam. co CTOpo!iaMH npHMoyronbBHK8, 

603 B napa.11neJ1orpaMMe ABCD CTopoaa AD paeaa 12 CM, a yro.11 
BAD pases 47°50'. HaftpTe rmom.a.n;r, napaJt.11e.11orpa:MMa, ecJU! 
ero ,111,1ar0Ha.1h BD nepnea,11m qiuipHa K cropoae AB. 

BonpocLI p.Ju1 noBTopeHHH K rJiaBe VII 
1 "ITO B831,JB8eTCll OTHOmeHHeM Jl,Byx 0Tp83KOB? 
2 B xa1<0?>1 c.11yqae roeop11T, QTO OTpeaKli AB u CD nponop u,aoaliJlb• 

Hbl 0Tpea1<aM A 1B 1 e: C,D1 'l 
3 JlruiTe orrpe,11eneH11e no.1106m1X TJ)eyro.11btUtKOB. 
4 Clj.JopM)'JmpyftTe H Jl,OK8»cHTe TeopeMY o6 OTHOW8HIDI IlJlOIIl.&Aeif 

no,11,068.blX TpeyroJlbli HKOB. 
5 C~)OPMYJTMl)yHTe H ,AOK8,KHTe TeopeM)'. BblPB)KI\.IODzylO rrepBbIB 

np e3H8K no,Ao6Hlf TP8Yl'OJU.Bl!l(OB. 
6 CqiopMy,rapyi,iTe ll AOK8lKl'U'8 TeopeMy, Bblp8.m&IO[ll,YIO BTO.POi% 

IIPH3H8K rro,11o6Hll TpeyroJibHliJKOB, 



7 C(l>opM-y=py1l.Te B ,AOK8.JIIBTe TeOpeMy, BblpaJ«IUODzyIO TpeTH:li 
n pBJ'HaJ< no.11o6ua Tpeyrom;H:Hl<oll. 

8 KaKoii OTpeaoK a83blB88TCSl cpemieil .nmmeli Tpeyron&mrna? 
C<l>OPMYJWPYiiTe K ,AOK8)1{HTe TeopeMy O cpe.l{lleil JlHHH H Tpe
yron1>HHK8 . 

9 ,0:0KllJf(HTe , 'ITO Me,AB8.H1,1 Tpeyron&BllK8 nepeceK8JOTC8 B 0AHOH 
TO'U<e, KOTOP8J! AeJIBT K8lK,Elyt0 Me,AH8HY B OTBOW8HBB 2 : 1, C'iB· 
T88 OT sepIIJ1ll[bl. 

10 C<l>oPMYJWPYHTe u AOKllJf(HTe YTBep)l{,AeH JM o TOM, '!'To BblC0Ta 
npBMoyron&aoro Tpeyron&rmKa, npose;teHHM ua aeplllllHbl np.a
Moro yrJIS, paa;tenaeT Tpeyron&aB1< Ka no.1106llble TpeyroJtLHKKH. 

ll C<l>oPMYJIHp yi\Te B ,[\0J(S)l{HTe YTB8.PlKA81IB8 0 nponop{lH0HIIJib• 
llblX 0Tpe3K8X B npa11myron&HOM TpeyronbH HKe. 

12 Ilpl!B8AHT8 llPllM8P peweHHll 38,1:\B'fll BS UOCTJ)08BHe MeTOA0M 
DO,A06K8 . 

13 Pa ccK a»rnTe, K8K Otrpe,AeJIHTb aa MecTHOCTH BblC0TY npe;tMeT8 H 
paCCTOSHRe AO B8,AOCTynHOH TO'l.l(l-1. 

14 O6'baCH HTt), KaKHe AJl8 (j>Hrypbl H83bTB8JOTCSI no,Ao61U>1MH. tITo 
T&Koe KO&cpqmn; u eHT no.1106aa <t>m-YP? 

15 t{ro ll83blB88TCll CHHYC0M, K0CHl!yC01'4, T81U'8BCOM OCTporo yrna 
npHMOyroJlhBOro tpeyroJlbH111<8? 

16 .l{OK8)!d1Te, '!TO ecnu OCTpblR yro11 O,AHOl'O apaMOYl'OJlbHOro Tp8· 
yron&RHK8 pasea 0CTPOMY yrny Al)yroro rrpHM0yroJlb H0l'O Tpe
yro.Jibl!Hl(I\, TO CB ffYCbl 3THX yrnos paBHhI, I<OCJmYCbl llTHX yrnos 
p88Hlil H T8Bl'eHCbl 3THX yr.nos pasllbl. 

17 K!\Koe paseaCTBO H83l,lB8JOT OCBOBHbtM TPBroHO M8TPH'l8CKBM 
TOJK,tteCTBOM? 

18 t{eMy p8BHbl 3H8'1811Hff cmiyca , KOCKHY0a H TSHreuca ,[\Jlll yrnoll 
80°, 45°, 60°? OTB8T 06oCHYHTe. 

~OUOJIHHT8JIJ.BLI 0 3 8 A 81IH 

60.i w Tp eyroJlbRHKH ABC a A,B,C , IlOJlo6Rbl., AB= 6 CM, BC = 9 CM, 
CA= 10 CM, Ha.u6on.&maa CTOpoHa TpeyrO.llb8KK8 A1B 1C1 pas11a 
7,5 CM, HaA):J;HTe ,llBe ,[IJ)yrae OTopolU,I TpeyroJibHHK8 A,B1C ,. 

605 .l{Ha.roaM& AC TJ)ane~aH ABCD .11e.1n1T ee aa .11sa no,no6Hblx Tpe
yroJrbHHKa. ,l'.{01<a>1<BTe, 'l'l'<l AC2 = a • b, r,11e a a b - ocaoB8HHJJ: 
Tpanerom. 

606 !:J BHcce1<Tpuc1,1_ MD H NK Tpeyron&HHKa MNP nepeceK8.JOT
c11 B TO'l:Ke O. H&liAWre oTeoweuue OK: ON, ecna MN= 5 CM, 
NP = 3cM, MP = 7c M. 

607 OcHOBIUUle paBH008,APeHHOl'O TPeyr0JibH HK a OTHOCHTCII K 6o-
KOBOl!: cropoae 1(8.1( 4 : 3, a BbtCOTa, npoae .,1eim8JI: K OCHOBBHHlO, 
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pasea 80 CM. Haii,11,wre OTpe3KU, aa KOTOpble 3'1'Y BblCOTy ,11,e~T 
6ncceKTPHC8 yrJia opn OCHOBill!liH. 

608 Ba npop,on .mealflf 60KOBOii CTOPORJ,I OB paaao6e,11pe1U10l'O Tpe
yro JU,HHKa AOB c ocooBa1111eM AB nosi:Ta TO<rKa C TaK, 'LTO 'l'O'l · 
Ka B nemHT MemAY 'l'O'l:KaMll: 0 H C. OrpeaoK AC nepece1<ae-r 
61mceK'rpi:icy yrna AOB n TO'Il<e M. J.];oKa>KHTe, qTo AM <MC. 

60~ Ha CTOpoae BC -rpeyrom,rurna ABC B3Jl'rll TO'lR8 D TaK , 'qTQ 

~ = 1~. J.];OJ<WKltT(I, '{'I'() .AD - 61-1cce1<TpHca Tpeyl'OJlba:H:Ka ABC. 

610 Ilpltl!IIIJI , nap9.Jl.JleJll>HIIJI cropooe AB Tpeyrom,lll!l(a ABC, 11,e./IHT 
CTopoay AC a OTHomeBJUJ 2: 7, C'q]'ITIIJJ OT aepmm1fJ A . Haii 
AHTe CTOJ)Olll,I OTceqeeHOl'O Tpey r OJlblUrKft, eCJlJ:I AB = 10 CM, 
BC = 18 C.M, CA = 21,6 CM. 

611 J.];OKIURll'l'e, 'fTO Me,11,11aaa AM :rpeyronbUHKa ABC Ae.lllJT nononaM 
JllOOOH 0Tpe30K, napa.n11eJibRhlii CTopoae BC, KOB:t\bl KOTOporo .tre
)KQT ea cTopouax AB H AC. 

612 J.];aa mec-ra AB n CD paoeoa wnm.bl a H b 
YCT8llO~eRbl B8pTl!K8JlhRO RB aeKOTOpoM D 
paccTOSIRHH ,11,pyr OT ,11,pyra TaK, KaK UOKa38HO 
aa pHC}'HKe 210. KOIJW,I A ll D, B H C coe11,u- b 
B8Hl,I aepeBK8MH, J<OTOpNe nepeceKatOTC.11 B 
TOqKe 0. no AllRJJbOll PHCYflJ<ft ,11,O.KIUKHTe, 

m X n X X X 
'ITo: a) d = b o d = ~; 6) ~ + b = 1. 
HaiµTe x a AOKll,)KHTe, 'O'O x .He 388:UClrT OT PMc. 2 10 
paccToS1R11si. d Mel!QtY mecTB.MH AB H CD. 

613 ,l{OKBJt(l!Te, q-ro Tpeyro11h1HtKH ABC 1-1 A ,B,C, no.11o61n,1, ecmi: 

a) ABB· = AACC = BBMM • r,11,e BM H B,M, - MeJ1HaRLI Tpeyrom,-
A, I I I I I 

BJIKOB; 6) LA = LA.. A~ = BBHH ' r,11e BH ll B,H1 - BLICOTbl 
A l'"'l l J 

Tpeyronhum«>B ABC e A 1B 1C,. 
614 Q J.J:ua:roa8JIH up.11MoyroJ1bHOH >rpane[IKH ABCD c IlPSildblN 

yrnoM A B3&.HMBO nepneeJ:(lll(ynsipBhl. 0cHo88RHe AB pasHo 
6 CM, a 6oKoua11 c-ropoua AD paau11 4 CM. Haii,11HTe DC, DB lf CB. 

615* OrpeaoK C KO~&Mlf 88 6oKOBLIX CTOp0H8X -rpane[IHH napanneneH 
ee OCHOBaBRJlM H npoXOAl!T qepea 'fO'q]tY nepeCelfe.llHll p,:uaroua• 
neil. Haii:AllTe AJIHl:IY 3TOl'O 0Tpea1<a, ecnlf OCHOBBJUISI Tpane~l(H 
paaa1,1 a 1;1 b. 

616 ).l;oKa>KHTe, lfTO aepmHHhl Tpeyrom,HHKa paBJJOYAMellbl OT apll· 
MOH, co,11,epma~eil ero CpeAH.IOIO JIHlllUO. 

617 ,ll;OKB)f(HTe, 'ITO cepeAHH.bl CTopou; poM68 1111JUUOTCSI uepunrHIU\JJI: 
IJJ)RMOYroni.RHRa . 
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T0'JltH M H N SUl,lSllOTCJl C0OTBCTCTBelJB0 cepeAHBaJIUI CTOpoB CD 
R BC aapanJXeJXorpaMMa ABCD. ,UoKIUKHTe, 'iTO np=e AM 8 
AN AeJISlT AJ;larouam. BD HS Tp8 paBBble 'laCTH. 

0 Buc eeKTPHCa auetnHero yrna npB sepumue A TpeyroJlhlIH-
1<a ABC nepeceKSeT npaMyJO BC B T0'Il<e D. ,Il;oKa)l(HTe, 'lT0 
BD DC 
AB = AC. 
B TpeyrOJXhBHKe ABC (AB* AC) •1epea cepe,11,uay CTOpoHJ,,J BC 
npose,11,eua npa:¥an, napamIeJJbH8S1 6HcceKTPUCe yrna A, K0T0P8Sl 
nepeceKaeT DJ)J!Mble AB H AC COOTBBTCTBelfH0 B T0"IKax D H E. 
,l(oKSJKHTe, 'ITO BD=CE. 
B TpallBD;HH ABCD C 0CB0B8BlUlr,lli AD H BC C}'MM'.8 0CH0B8JIRit 
paeea b, ,ll,_H8l'OH8Jlb AC plUIRa a, L ACB = ct. HaKAHTe IIJI0IIl8Ab 
'I'pane1um. 

□ Ha cTopoae AD napam1enorpaMJ118 ABCD O'l'Me"lena TO'!Ka K 

TaJ<, 'lT0 AK= ¼KD. ,Il;Harou8Jlb AC 11 oTpeaoK BK nepeceKaJOT

cJJ B TO'lKe P. H~HTe an0IIll!Ab nap11JtJ1enorpaMMa ABCD, ecn11 
IIJI0IIlllP.b TpeyroJJbB .HJ<a AP K paeua 1 CM 2• 

□ B nplll',!Oyr<>JibH0H Tpanetr.lUI ABCD c oceoeaHHlll',IH AD H BC 
L A=LB=90 °, LACD=90 °, BC = 4CM, AD=l6 ·C.l'j(. HaHP, nTe 
yrJlbl C R D Tpane.Ill{H. 

,Il;oKB>KHTe, 'ITO MeA88Jlhl TpeyroJJbWlK8 pa36Wl8JOT ero ea mecTb 
Tpeyr0Jt:bHHK0B, DJI0IIIIIJIH KOT0pMx nonapuo PBBB.bl. 

□ OceoeaKHe AD pae1;1o6e;11PeBlloii: Tpane~ ABCD a 5 paa 
6om,me oc1;1oeaHHJ1 BC, BLicoTa BH aepeceKaeT AJ!&roH8Jlb AC 
e T0'll<e M, IIJI0ll<BAh TpeyrOJtbRW<8 AMH paeaa 4 CM2• Hafi,A1tTe 
IIJI0IIlll,!lb Tpaneu;uK ABCD. 
,Il;ORIUKHTe, 'lTO TpeyrOJJbB'HKH ABC U A1B1C1 no,11,06Hbl, eCJIH 
AB AC AD -- = - c = AD , r,11,e AD u A ,Di - 6HCCBKTPHCbl TpeyroJ11,· 

A1B1 A1 I l 1 

HH"K-0B. 

33Aa '1H aa DOCTJ>OBH'UB 

,Il;IUI Tpeyro.n:&HaK ABC. IlocTpoihe TpeyroJI1>JUt1< A,B 1C1> no,11,o6-
1tb1l:\ Tpeyrom,HRKY ABC, IIJI0IIl8Ab K0T0poro B )l'Bll pa3A 6onbme 
nnomaAB Tpeyronham<& ABC. 
ll;8Hbl Tpn 0TpeaKa, ,11,JIUIIbl K0T0PblX C0OTBeTCTB8BB0 {l8BHbl a, b 

H c. IIocTpOHTe 0Tpe30K, AJIH.118 K0TOporo p8BB8 ab. 
C 

□ IloCTpoitTe 1'peyroru.BH1<, ecJIH ,11,aubl cepe,IIHHhl ero CT0P0B. 

nocTpolhe Tpeyr0JibHHK no cropoae l!: Me,1111aaaM, npoae,11ea= K IDIYJl,l lXJ)yrRJ\11 cTOp0IIBM. 
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I'JiaBa Vffi 

0Kp y3C RO CTb 

8 3TOA rnase Mbl B8PH8MCA K OAHOA HS OCH08HblX reoMeTpi.t'18C KH)( 
<1mryp - K OKPYJICHOCTH, 6YAYT AOKa3aHbl pa31lH4Hbl8 ,eope Mbl, 

CBA3aHHble C OKpy)l(HOCTAMH, B TOM 'IHC/18 Teope Mbl 06 OKPy)l(HO• 
CTAX, am,caHHblX B TpeyrOllbllHK , 't8TblpijxyronbHHK , H OKPy)l(HO· 
CTAX, OOHC8HHblX OK0/10 3THX 4>11ryp. 1<pOM8 Toro, 6YAYT AOKaaaHbl 
Tp'1 'fTB8PJICA8H'1A O 3aM&1aT81lbHblX TO'fKalC TpeyrOllbH11Ka - TO'IKB 
nepeC0'18HHA 6HCC8KTPHC TpeyrO/lbllHKa, T04K8 nepeC8'18HHA ero 
BblCOT H TO'IK8 nepece't8HHA C81)8A14HHblX nepnBH,l).Hl(\l/lApoB K CTO· 
poHaM TpeyrOJlbH11Ka. nepBb18 A8a 'f/80PJICA8HHA 6bll1H c<l>OPMYllH• 
poeaHbl eiue a 7 1<11acce, H aoT Tenepb Mbl CMOlt<8M npoeecni 1-1x 
A0Ka3aT81lbCTBa . 

I 1 '{CacaTeJibHM K oKpy.mHoCTH 

70 BaaRMBoe pacnonoxceeae 
npaMoi H 0Kpy,teeOCTH 

BblJICHKlll, CltOJibKO 06IIIW' TO'IBK MO!'yT 

KllleTb npRM.BJI H OKpy~OCTI, B 3BBHCHM ,OO'l'H OT HX 

B3BHMHOI'O paenoJIO)K0HJJII. Sioao , 'ITO BCJut llpRMBR 

npoXOJn{T 'lepea U0HTP OKPYlKHOCTH, TO OHB nepe

CBKBeT OKpy>KHOCTb B ABYX TO'll<BX - KOH0:8X JJ,HB· 

MeTpa, Jl8lKBlllBrO HB 3TOA' llPRMOA'. 

IlyCTI, DPJIMBR p He opoxOp;HT tiepea UBHTP 

0 OKPYlKHOCTH PBAHYCB r. Tipose ,a;eM nepoeHJUIKY· 

JUIJ) OH K llPJIMOli p H 0'5o3HB•U{M 6yKeol! d AJIKHY 

3TOI'O oepneHAHKyJIRpa, T. e. paccTOJIBHB OT 0:08Tpa 

ABBBOl! OKPYlfCHOCTH }1.0 llJ)RMOA (puc. 211). 
Hccnep;yeM 83BHMH08 PBCIIOJIOlKBRHe llP.RMOl! 

If OKpyiKHOCTH B 3BBHCUMOCTH OT COOTHOWBKHSI 

MBll<JlY d H r. Bo3MOll<Bbl TPH CJl)l'lBR. 

1) d < r. Ha npaMol! p ~ TO'lKli H OTJIM"<HM 

ABB OTpea:ica HA H HB, AJllilll,I KOTOpbIX PBBBbl 

✓ r 2 
- d 2 (PHO. 211, a). Ilo TBOpeMe IIH<l>al'OP B 

OA = J OH 2 + HA 2 = Jd 2 + (r 2 -d. 2) = r, 
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Cne,AOB8Te JtbBO , T0<.fK.H A R B J!8Ji<8T Ha 

0l< PY>KH0CT H H, 3H8'1RT , SlllJt/OOTCS 061.[(RMlf TO'ffi8· 

~m IJl)ll.MOH p H ABB,HOH 0KPY>KHOCTH. 

,ll;oKQ)Ker.t , 'ITO np m111as p H )lalllla8 OKPYlK· 

!iOCTb He HM8lOT AJ)Yl'HX 061.[(RX T01J8K. ll pe,lllIOJIO· 

)KstM, 'ITO Orut lil'd8lOT ell\e OAHY 06uzy10 TO'IKY C. 
'l'orA a MeA HBBa OD pBBHo6eAPelllloro Tpeyrom ,HHKa 

OAC, nposeAellRM K oc,11osaua10 AC , sDnse-rc11 Bbl· 

COT0H noro TpeyroJU.HH](a, D03TOMY OD l. p. OTpe3• 

,m OD B OH ae COBIIBABJOT, Tft1< KBK c epeAHHB D 
oTpe3K& AC He cosn~ eT C TO'l'.KO:li H - c epe,AHB0it 

oT peat<a AB. Mbl ll0J!YlJ HJIB, •{TO H3 TO'IKH O npo
ee.11eHbl ABB nepnea.«m<ynapa (oTpeaKR OH n OD) 
K l'!Plfl\ll0K p, <!TO B8B0 3N OlKB0. 

H TaK, eenJI paCCTOJDIK B OT I(eH Tp a OKPYlE · 

II OCTH )10 npllMOK Mew.w e PBAHY CB OKp y lltBOCTH 

(d < r) , TO npllM8 ll K 0 KP YlltBOCTL HMBJOT AB B o61I(Ke 

TO'l K lf . B 3TOllf CJl}"l&e npll?«IUI H83blJl&eTCS ceKY · 

114eA no OTl:l0W 8 HH10 K 0K'J)Yll<HOCTH. 

2) d = r. B aTOM CJ1y11ae OH = r, T. e. T0'll<B H 
JJe lf(RT Ha 0KPYll<HOCT H .H, 3!Ja'lHT, llB J!ll eTC8 06• 

me f 1 TO'll<OH np8llll0H H 0KPY)l(HOCTH (pHc. 21 1, 6). 
Hp nMall p H 0KPY>KH0CTI> He HMe!OT )lpyr HX o6tr(H.X 

T0 'leK, TBK KaK AJIR mo6oil: TO'U<H M Il PHMOH p, OT· 

nu qeoA OT TO'lK H H, OM > OH = r (aa1<noBBa11 OM 
6on &we nepne BAHKYJIHpa OH), a , CJie,11;osaTeJl'hH0, 

T0 'll(ll Af ae )leJi<HT H8 0Kpy)t{H0CT H. 

H TBK, eCJIH pa CCTOJIJUIB OT I( e l1Tp8 0KPY*· 

ROCTH AO npaM0H pUB O PBJOIY CY 0K PYlKB0 CTK, TO 

npm. 1aa H 0JCpyitc:B 0CT b HM&JOT T() Jl l,1(0 0.Q;Ky o6DzyJO 
T0'IJty. 

3) d>r. B 3TOM cnyq-ae OH > r, no3T0· 

My Ans mo6o :ll TO'll< H M n pRl'dOH p OM~OH>r 
(Puc. 211 , e) . Cne.110B8T8JILHO, T0'lKa M He JlllmHT 

11:a 0 KPYlKB0CTll. 

H TaK, BCJIH pa CCT0JIBlle OT ~eBTpa 0Kpy,KH0 · 

C1'Jt )1;0 DPB M OH 6om.m e p811,Hyca ox p y itt BOCTK , TO 

lTPll M8ll 8 0Kpy,tcBO CTb ae KMBJOT 06ll(H X T0'l' BK'. 

0 

0 

6) 

0 

'63 0 1tp1JW>HOCm• 
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71 KacaTeJibHaff 11: oKpy:IKlloC Tlf 

Mw AOK8.38JTR, 'IT() nplIMaJl H OKPY-.KHOCTh MO• 

ryT HMeTb OAHY HJill ABC ClOll\HC TO'IKH H MOJ'YT He 

HMeTb HH OJ{HOii o6meii TO'll<H , 

IlpJJMas , llMClOll\aJl C 0Kpy.lK HOCThlO 

TOJll,K0 o,inry o6DzyJO TO'D(Y , aa aWB~e TCJl 

KacaTeJJt.llOH K 0KpYlllBOC TH , 8 BX o6~8Jl 

TO'IK8 B8 3WB88TCJI TO"IKOH K8C8 BH II npa
M0 H H 0KPYllCBOCTH. Ra pHcyKKe 212 np11-

M8SI p - R8C8Te.lll>B8SI K OKPYlKROCTB C l(eH 

TPOM 0, A -TO 'I RB: K8C8HBB. 

AoKa»<eM TeopeM)' o cBoAcTBe Kaca

TeJil,HOii K 0Kp}'mHOCTH, 

TeopeMa 

KacaTem.HllJI K 0KPYlltllOCTH a epn e ffAJOcyJJS!pR a R 

PBAHYCY, Up0B CAi!RBO MY B TO'IK)' KBCal l:iUI. 

}];0KaaaT em.cT110 

Jl yCTh p - K8C8TeJl1>B8B K OKPYJKIIOCTH C 

11.eaTpOM 0, A - TO'IKII Kacarurn (cM. pu c. 212) . 
.D,oKameM, 'ITO KacaTeJI1,11aa p nepneHAHl(YJIJIJ)Ba K 

PBAHYCY OA. 
IlpeAJJOJIOJKUM, 'lT0 3TO ae TaK , Tor,lla pa,inr 

yc OA BBJIB8TCB tl .8KJIOUBOii K llPBM0li p. TaK KaK 

nepnea,zprnym1p, npose,lleB.BlilH aa TO'IKH O K npa -

MOii p, Mea1,me HaKJIOBH0ii OA, TO paccTOl!llHe OT PMC, 212 
a;eHTpa O 0KPYlKH0CTH AO npllMOii p MeHbme PBAHY· 

ca. CJie,llOB8TeJil,BO, npBMaSI p B OKPYlKllOCTh BMelOT 

,llBe o61I1Ke T0'fKH. H o 3TO npOTHB0pelJHT YCJI0BHIO! 

npaMaH p - k&CaTeJit.HaH. 

T aK BM o6paaoM, npll1\lla11 p nepnen-,am<ym1paa 

R P&AUYCY OA. TeopeMa Jl0K838H 8 , 
P accMOTPHM ,lllJe kacaTeJlbBbre K 0kPYlKB0CTU 

c u:eaTpoM O, np0X0ASlll\Jl8 qepea T0'lkY A H Kaca-

10.ID;HeCSI 0KPYlKH0CT.H B TO'IKBX B H C (pHC, 213). 
OrpeaKH AB u AC aaaoseM oTpe3KaMH KacaTe11i.

Khlx , npoe e4iiHJDJMH H3 TO'DOI A. OHH 06JI&,ll&IOT 

CJ1eAYIOll\HM CBOiiCTB0M ! PMc . 213 

164 r .11a.ea v 111 



()T pC3KH KaCaTCJILB:ldX K OKJ)YlE BOCTH , 11p0B8AeB· 

J] IJ8 H3 O~OH TO 'IKK , ·pa&Bld H COOT8BJUDOT paBuwe 
yr .1IJ>I C UJ)JIMOH , npoxo 11.~eH qepea 3'1')' TO'IKy H 

u:eJJTP 0Kpyi&BOCTK, 

,lvtR ,u.01<aaaTeJI&CTea SToro ynepJR,11emm 06-
pa THMCH K pucy1ncy 213. no TeopeMe O CBOHCTBe 

1cacaT8Jll,UOH yr.1n,1 1 R 2 llpJIMblC, 0031'0M)' Tpe

,y roJl bB H KR ABO H ACO n pR MOy!'OJtbllhle . Oau paa

eb l, T8K K8K aMeIOT o611.1yIO MUIOT8HY3Y OA JI paa

B l.Je KaTeTbl OB If OC. CJt!!AOBaTeir&BO, AB = AC n 
L 3 = L 4, 'lTO H Tpe6oBaJtOCb A OKB38Tb. 

,!J;OK aJKCM Tenepb TeOpeMy, o6panryIO TeopeMe 

0 CBOHCTBe Kaca:rem,Itoii (ttpR3H8K K8C3TeJlbBOH). 

T eopeM a 

ECJUI npJ1M aJ1 npoX0,IDIT q epe a t<OllCI{ PllARYCB, 
nei&a ll(lli sa 0KPYlEB0CTH, H nepne~K ym rpea 
K 3TOMY PllAlfYCY , TO Olla llBJIJleTCII KBCBTe.lrbllOH . 

,IJ;OK838 Tem.-OTB O 

Ha YCJtOBHJI TeopeMbl C./ICAYeT' '!TO Aa& ,llb!H 

PllAIIYC srBJISICTCSI nepneH~Kyruq>OM , npoBeAiillllhlM 

Ha u:eeTpa OKPYmBOCT H K 11.aHHoii npHMOii. Jl o&TOM}' 

p ac CTOJIIIHe OT u:eeTp a OKPYH<SOCTH AO ttpJIMOB paa -

110 PBAHYCY, H, CJICAOB8TC.llbUO , llpID,18Jl H OKPYH<· 

HOCTh IU,fClOT TOJtbKO OABy o6JJzyIO TO'!Ky . Ho 8TO H 

0 3!lli'l88'r, 'ITO Jl8HH8SI llJ)lll\laJI llBJllleTCSI K8C8T8111,

llOH K OKPY>KBOCTH. TeopeMa A OKaaana. 

Ha aroA TeopeMe 0011.oaaso pe .mee:He aa;r.a11 aa 

llOCTpoemse K8C8TCJII,BOi!:. P emHM 0ABY H3 TaKHX 

aa11.a•1. 

3a.i:la11a 
'Ie p e3 A88Ily10 TO'IKY A OKPY>KttOCTR C U:CBT

POM O npoeeCTH K8C8TeJtJ,uyIO K 3TOH Olq)YmHOCTH, 

PemeHHe 
Il poBeAeM npsrMyIO OA , a 38TCM llOCTpoHM 

ll PstMyK> p, npoXOJVlllfYlO qepea TO'IKY A nepneimu -

1<y.1111pao 1< nJ)JIMOii OA. llo npH3&aJ< y KacaTeJt l>BOii 

llPRMan p JIBJISll!TCSI HCKOMOH xa eaTCJtJ,BOi!:. 
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3~a'lll 
63 1 Il ycTb d - paccromme OT neaTpa OKPY*HOC'l'M pll.!layca r .no rrps

MOi:i p. KaKOBO B31U!MHOe pacnoJloiKes,1e np11.MOH p H OKPY)KHOCTB, 
ecJU1: a) r=16cM, d = 12cM; 6) r=5cM, d = 4,2cM; a) r=7,2.in,r, 
d=3,7,4M; r) r=>8CM, d=l,2,nM; n) r = 5cM, d=50MM? 

632 □ PacCTOII.Rlle OT TQqKH A IJ.0 U,e!ITpa OKPY>KHOCTII llleH1>1IIe pa,na
yca 0Kpy>KaOCT11. AoRamwre, qTo mo6RR np11Ma11, 11poxo.n~a J1 
qepea TO•my A, /fBJl88TC8 ceK~ei'l no OTHOllI8lilflO l< .na1moA 
01<pymBOCTI!. 

638 ,IJ;aHbl KB8JlP8T OABC, CTOPOHll KOTOporo pae.na 6 CM, a 'OKPYlK
HOCTb C neHTpOl'd B 'l'O'll<e O PBAHYca 5 CM, Ka,me H3 IIJ)RMblX 
OA, AB, BC n AC 11.BJIIIJO'l'CJI ceRYII!IIMH no oTaomeHIDO K aroi:i 
OKPY)l(HOCTH? 

634 □ Pa,n:icyc OM OKPY>KBOCTH c neHTp0M O ,D.0JUIT XOPAY AB _nono
JUll\l. l(OJ<B)l;(HTe, 'ITO K8C8TeJll,88ll, npoBe,n:e!DiaR qepea TO'IKY M, 
napanneJi1>88 xop,ne AB. 

635 □ l!epea TQ'IKY A 0Kpy;£.HOCTH IIJ)OBe.netrbl i.acaT(lJll,fl8JI If xop,aa, 
pa:aaM pa,n:uycy O'KPYJKBOCTH. Hali:W1Te yron Me»c,ny Bm.r.H. 

636 □ l{e pea KOHIJ;J,l XOPIJ.l>l AB, paenoii paA,Kycy OKPY>f<liOCTR, llpO• 
ae.n:eH.bl A Be K&CaTeJtblll,le , nepeceKaio~lile c,r B TO'lf<e C. Hd,nnTe 
yro:n ACB. 

637 C Yron M0)1;():tY IJ.HaMeTPOM AB a xop.o,oii AC paaea 30 ° . l!epea 
TO'lKY C npoB8A8BB K8C8T8Jll>tl88, nepeCeK8.l()II!B$1 apa-Myio A.B B 
TO'IJ<e D. ~OK8JICHTe, 'ITO TpeyroJ11>HllK ACD paauo6e.ttpeHRbli:i . 

638 □ IlpS!MQJI AB KBC80TCR OKpymROC'l'l:f C ne1JTPOM O P8JVfYC8 r B 
TO'll<8 B. Hai1Al!Te AB , ecn.e OA = 2cM, a r = l,5 CM. 

639 !J Ilp8M8Sl AB KataeTCR OKPY>KBOCTH C nea1'pOM O pa,n:ityca r B 
TO'!"Ke B. Ha:ll:AJtTe AB, ecn11 LAOB = 60q, a r = 12 CM. 

640 ,llBHbl OKpymHOCll'b c !l0BTPOM O pa.itayca 4,5 CM H TO'll<a A. 'Jepe a 
TO'll<Y A npo11e,neebl ABe R8C8Te.llbff.l,J0 K OKPYJJ<HOCTH. Ha~H~ 
yron MeJl(AY HHMJI, e<lJtH OA = g CM. 

64.l O 0TJ)e31<11 AB I{ AC JJBJIJJ!OTCSf OTpe3K8Mlf K&CBTeJlbHblX I( 

OKPY>RHOCTH C !l8H'l'J)OM o, npose11.eH8b1Mll H3 TO'l"KB' A. Hal%AH!f0 
yron BAC, ecn11 cepe41nra oTpeaKa AO .11e>RHT aa oRpyi«HOCTH, 

642 □ Ha pacyaKe 213 0B = 3cM, OA = 6m.r. Haii.nnTe AB, AC, LS 
H L 4 . 

643 0 IlpJJMJ,18 AB ll AC R8,C8IOTCII Ol<pymHOCTH C [108TpoM O a TO'I• 
Kax B H C. H aiiAHTe BC, eCJtH LOAB= 30 °, AB= 5 CM, 

644 □ Ilp1™1>1e MA n. MB kaca10Tc11 OKPY>KBOCTU c iteHTpOM O B 
Toq1<ax A II B. To<rKB C OlrM?deTpK'IH8 TO'IK8 0 O'l'HOCHTem.so 
TOqK11 B. ,Uo1<a>RHTe, qTo LAMO = 3LBMO. 

6415 Ha KOBt(OB All8M8Tpa AB A8BBOl!: OKP~HOCTH npose,neHl,l nep
D8H,(IHKYJIIIPbl AA, H BB, I< KBCBT8JlbHOit, KOTOpB.ll He nepne!'fJUI-
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646 

647 

6-18 

1<ynllpHa I< AH8MeTpy AB. ,Ilol<81KHTe, '!TO T0'l:1<8 K8C8HHII RBJUI· 
eTCJr cepeAJu:10A 0Tpe31<a A 1B 1• 

B TpeyronhHIU<e ABC yron B np11Moi!:. ,llo1<ameTe, 'IT0: a) npa
M8J1 BC JIBJrJIE!TCll 1<acaTeJlbBOA K 0KpymH0CTll C u.eaTpoM A pa• 
AHYC8 AB; 6) npllMSH AB SUlnJIE!TCH K8C8TeJfbBOA K 0Kpy ,lKHOCTli 
C ll8HTpoM C paAHyca CB; a) Dl,)RMall AC He RBnlleTCJI J<acaTMb· 
Roll K 0KPY»<H0CTIIM C neHTP0M' B B PBAHYC8Mff BA B BC. 

Orpe30K AH - nepneB,IIRKY.ltSIP, npoae,11e HHblA H3 T0'lKli A 
I< npin,IOi!:, npoxo,11~ei!: qepe3 neaTp O 0KPYlKB0CTB PSAH · 
yea 3 CM. HanlleTCJI JIB DPR1118JI AH K8C8TeJrbHOH I< 0KPYll<H0 · 
CTR, ecnu: a) OA = 5CM, AH=4cM; 6) LHAO = 45°, OA -~ 4 cM; 
a) LHAO = 30°, OA=6CM? 

□ Iloc Tpo lhe K8C8TeJfbB)'lG l( 0Kpy,KH0 CTH C a.eHTP0M 0: 
a) napanneJfbHYJO ,11aB11oll: npHMoA ; 
6) nepneHAHJ<ynnpHytO l< ABHBOA npll!\lOH, 

t~ UeHTpaJibHble H Bn11caHHhle yrJn,1 

72 f_pa,zzyCH8,JI Mepa AyrH OKpyxcuocTH 

OrM ,eTBM BB 0KpymaocTH ,11B8 TO•llut A I! B. 
Orn.I paa,11enH10T 0KPY>KJJOCTb Ra Alie .ttyr H. qT06bt 

p 83JIB'Q"aTb 3TH AYl'H, aa Ka~olt lf3 lfHX 0TMe'Q"SlOT 
n po Memyro<rsytO TO'IKY, uanpHMep L HM (p11c. 214). 
06 ooRaqaJOT ;iyra Tax: v ALB If v AMB. HaorJia HC· 

DOJTb3YeTClf 0003Ba'<leRBe 6e3 npoMe,K Y'fO '<IHOlt TO'IJUr: 

,.,AB (I<OrA& JICB0, 0 K8KOA B3 ,11ayx JI.Yr IIAeT peqb). 

,l(yra uaawaaeTClf D0JIY0K PYlKR0CTblO , eCJlK 

O-Tpe30J<, coe,IIHBIIIO~ ee K0Bilbl, JrBJllfE!TCII ,lllta
MeTp0M OKpymB0CTH. Ha pHcyB:I<e 215, a H306pa· 

l'f(eBbl ,11Be nony -01<,py,KH0C'l'H, 0,IIHB B3 KOT0p'!,iX Bbl• 

.nene aa nBeToM. 

L 
~ALB = 18()0 

PHc . 215 o) 

B 

B 

L 
~A.LB =LAOB 

6) 

M 

0 • B 

.A 
L 

PHc. 214 

L 

~ALB :360" - LAOB 

6) 
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'YroJI C sepumHOH B neBTpe OKPYlKHOCTB HB• 

3bll!BeTC8 Ile neBTpam.lDJM yJ'JlOM. IlyCTI> CTOpom.r 

neeTpl\Jil,BOro yrJJa OKp~OCTB c neBTPOM O nepe· 

ceKaIOT ee B TO'IK .BX A B B. IJ;eBTPMl>BOMY yrJJ.y 
AOB COOTBeTCTBYJOT Alie AYl'H c KOB11,aMH A B B 
(pHc. 215) . Ecn:H LAOB paasepHyThIH, To eMy co

OTBeTCTBY}OT ,Alie nonyoKpymHOCTB (pHc. 215, a). 
ECJtH LAOB nepaosepny,rblll, TO rosopaT, 'iTO ,!{yra 
AB, pacnOJJomeHBan suyrpa 3Toro yrna, Mem.we 
no.n:yoKpyzBOCTH. Ha pHCysJ<e 215, 6 3TB ,Ayra lllil· 
.ne.neaa tr;BeTOM. Ilpo APYl'Y10 J1iYf'Y C KOHl18.'\ilH A n 
B I'OBOplJT, 'ITO ORB 6on1>me nonyoKpyatBOCTH (,nyra 
ALB aa pi:rcyuKe 215, 6). 

JJ.yry OKPYlKllOCTH MOlKUO H3M8PJITb B rpa
){ycax. Ee.int .icyra AB OKPYll!:BOCTR C nesTpOM 
0 Menwe UO.!l}'OKJ>YlltHOCTB HJlB HBJIJ18TCJl uon y
OKpyllCllOCTl>IO, TO ee rpll.fU' CJIJUI Mepa C'lllTBeTCII 

pu11011 rpa;zycu:oii Mepe nesTpaiu.eoro yrna AOB 
(cM. pac. 215, a, 6). ECJIJI llCe p;yra AB 60J1&We no 

JIYOKpy:atBOCTll, TO ee rpa ;zycsa s Mepa C'l BTB eTCH 

pas11oii 860° - LAOB (CM. puc. 215, 6). 
Orcro,na cnero,eT t 'ITO CYMMB l'J)BJU'CBl,IX Mep 

;uyx p;yr OKpy:atJIOCT.H c 06~ KO BitaMH pa :sua 
86() • . 

l'paAycaaa Mepa ){YrH AB (,izyrH ALB), 
KBK H Clil\lB AYl'B, 0003RB'IBeTCJI CHMBOJJOM vAB 
(vALB). Ha pHcymte 216 rpe;zycsaa !,lepa ){yrK 

CAB paBBB 145°. 06hl'IRO rosopaT KpBTKO: •JJ.yra 
CAB pasu:a 145°• B mnuy-r: vCAB = 145°. Ha 
BTOM me pacys:Ke v ADB = 860° -115 °= 245°, 
vCDB = 360°- 145°= 215°, v DB = 180°. 

73 TeopeMa o Bmt CaHHOM yrne 

'Yl'OJl, seplilll:BB xoroporo JJ8)KHT BB OKPYlK· 

BOCTH, a CTOp0libl nepeceKBJOT. OKPYlKBOCT&, Ba:Jbl · 

BBeTCJl BIUIUIUIWM yrnoM. 
Ha pecyu:Ke 217 yron ABC BDHcamwa, ,11yra 

AMC pacnOJIOlK8B8 BBYTPll l)T()I'O yrna. B TBKOM 
CJ!Y'(ae rosopa.T, 'lTO BIJHcamn,rli yron ABC OIOIJ)a-

168 
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e'l'C ll ll3 Jzyry AMC . )];oKIIJf(e M -reopellcy O BmtcaB -

110111 yrJie . 

TeopeMa 

Bnu callHbl'.H yroJI H3Me p111!TCJI DOJIOBKBOB .ieyrH, Ha 

KOTOPYJO OH omcpaeTCll • 

.I(oiraaaTeru.cTBO 
Il yCTb LABC - BDHCaBHl,l(t yroJI OKPY*BO

C'l'II c a.eHTpoM O, ODRPIUOII\HBCSl Ha p;yry AC 
1 (pttc. 218) . .I(oKIIJf(eM, 'l'J'O LA OC = 2 vAC. PaccMOT• 

pttM TJ) B ll03M0)1(.Rb!X CJlyqB.H pacnOJIO>Ke.B.HSl 
Jly qa BO OTHOCHTeJii,HO yrna ABC. 

1) Jly'l BO COBD8A38T C 011,HOH K 3 CTOpou 

y rna ABC , uanpuMep co cropoao Ji B C (pHc. 218, a). 
8 3TOM cJJyqae 11,yra AC Meni.me DOJIYOKPY»u!OCTH, 
noaTOMY LA OC=v AC. T8.K K8.K yrOJI AOC - suem
nu il yron pasao6eAJ)e1;1aoro T.l)eyroni.mma Al30, 
a yr Jib.l 1 B 2 n:p» OCHOll8tnm pasao6e,11peaaoro Tpe
yro.11h1u1Ka paBHbl, TO 

L AOC = Ll + L.2 = 2Ll. 

0TCIOA8 CJieA)'eT, 'lTO 

1 2Ll =v AC llJl1J L ABC=L 1=2 v AC. 

2) JIY'f BO 11,eJIKT. yron ABC ea 11,sa yrJia. 
B a-roM c.ny-i a~ ny,1 BO nepeceKaeT 11,yry AC II ee
KQTOpoA TO'l:Ke D (puc. 218, 0). To'l:Ka D pa311,en11eT 
/lyry AC aa 11,ee 11,yru: v AD H v DC. Ilo 40Ka3alll!o-

My 13 a. 1) LA BD = ~ vAD u LDBC = ! vDC. CKJ1a-

11,1,ma11 am paeescTsa, n0Jty,1ae111: 

1 1 LABD+LDBC= 2 vAD+ 2 vDC, 

1 
HJIH L ABC = 2 v AC. 

3) Jlyq BO Re 11,eJJJIT yroa ABC ua 11,ea y rna 
It e.e COBD3A8eT co CTOpo.aoii' :noro yrJia • .I1/Ill 3TOro 
CJJ,yqaJI , DOJlb3YHCb pHCym<OM 218, 6, npose11,wre AO· 
l<a:,JBTeJll>CT llO CllMOCTOJITeJJJ,Jl'O . 
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CnencTBHe 1 

BIIHC&HBWe yrJIJ,1, OIIHJ)aIO~ecR aa OJUIY H TY :ate 
p.yr; , paam.1 (pee. 219). 

Cne;1CTsae 2 

BrmC&JIBJ,lH yron, OIIHJ)&IO~ Cll Ha UOJIYOKpy:ac

HOCTb , - npRMOB (pHC. 220). 
PMc, 219 

lic nOJib3YR CJieJICTBUe 1, AOR8)K8M TeOpeMy 0 

IIJ)OH3BeAeHIUJ OTp83ROB nepeceKaJO~HXCH XOPA, 

Teo peMa 

Ecllll ;i;ae XOJ)JIJ,I OKpyll(BOCTH nepeceKaIOrell, TO 

npOH 3B8A8 RH 8 <iTpeaKOB 0,l(BOH xop;xr.r PBBBO npo
H 3B8,118BHIO OT]l83KOB AJ)yroii xop~. 

)J.oKaaaTem.cTBO 

II ycTL xop,111,1 AB a CD aepeceKIHOTCR a Toq

Ke E (pHC. 221). ,IJ.OKB>KeM, qTo 

AE · BE=CE · DE. 
PaccMOTJ>H.M TpeyroJtbKHKH ADE u CBE. 

B 3THX TpeyroJibBHKBX yrJtbl 1 H 2 paBU:bl, TBK KBK 

OIUI BllllCBRBlde H OITHP8!0TCR na OAHY H 'l!Y 1Ke ,11yry 

BD, a yrJILl 8 11 4 PBBBbl KaK aep'J'Hl(8JlbRble. n o 

aepBOMy llP1131lBKy DO,ll06HR TpeyrOJlbJUll<OB 

PMc. 220 

L:,.ADE "' 6 CBE. 0Tc10,tta cne,11yeT , qro ~ = ~;, 

IDill AE ·B E= CE• DE. Teope111a ,a.oKaaBJJa. 

D 
PMc. 221 

649 C HaqepTHTe OKpy,i<BOCTb c u,eBTpOM O a OTMeTbTe Ha eeA 
'l'oqKy A. Il oCTpoli'l'e xopp;y AB TaK, 'IT06bl. : a) LAOB = 60°; 
6) L.AOB = 90 °; B) t:.AOB = 120 °; r) t:.AOB = 180 °. 

650 !:J Panayc OKPYlHROCTH O u,ea TpOM O p8BeH 16. Hai\:,«HTe XOPAY 
AB , ec;m: a) L AOB = 60 °; 6) LAOB = 90°; e) t:.AOB = 180°. 

651 Xop,11w AB u CD OKJl}";KHOC'l' ll c u,eaTpOM O paeHbl. 
a) ,IJ.OKB>KHTe, "iTO ,11ee ,11yra C KOHU,llMH A H B COOTBeTCTBeBliO 
pBBHbl JIBYM AyrBM C KOHU,llMH C H D. 
6) HaAJ:(HTe AYrH c KOHU,BMH C n D, eCJIH LAOB = 112 °. 
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215° 
PMc. 222 a) 6) z} 

652 

653 

6!14 
655 

656 

657 

658 

H59 

660 

66) 

(362 

665 

:J Ra DOJIYOKpymeoCTB A13 133SlThl TO'IKH C H D TaK, <{TO 
v AC = 37°, v BD = 23°. HaiiAliTe xop.n:y CD, ec;u1 PAABYC OKpym
BOCTl1 pasee 15 CM. 
Hai!A:MTe anHcaBJJblH yron ABC, ec,rn ;zyra AC, ua KOTOPYJ0 oe 
omrpaeTcll, panaa: a) 48°; 6) 57°; a) 90°; r) 124°; .n:) 180°: 
~ Uo ABltBl>IM pHCY11K8 222 liMAfiTe X. 

:I l(eaTpSJihJLhli yroJI AOB aa ao• 60Jihllle srwcaaeoro yr.na, 
orwparow;el'OCir ea .n:yry AB. Hai!!AUTI! Ra.lKAhlH H3 arux yr.nos. 
tJ Xop.n:a AB CTJll'RBaeT .n:yry, pana -yro 115°, a xop.11a AC - ,zycy 
11 43°. HaHA:HTe yron BAC. 
TO'll<il A H B pa3.n:e.JI.llJOT OKPY>RflOC1'b Ba .n:ae .l{yrB, MeB.hIDllJt f!3 
KOTOPhlX pamra 140 °, a 66111,wast TO'IKOH M ,qe.n1n1ca B O'fHOW.e
H}lff 6: 5. t'IHTaJt OT TO'IKtt A. HlliiAHTe yron BAM. 
'lepea TO'I.KY A K ,!18ItROA OKPY>l;IIOCTH 11pOBeA8Bhl K8CaTe.lihB8ll 
AB (B - TO'!Ka KacaaIu1) a ceKyI:qa11 AD, npoxop,11w;a11 qepeo 
u;eeTp O (D - TO'fK8 tla OKPYlKBOCTH, 0 Jl8)KIIT ~fe,)f(AY A It D ). 
Hrui:.n:1tTe LEAD H LADB, eOJm v BD= l l0 °20'. 
,/lOK8)KltTe, '!TO rp11Aycrn.ie Mepbl .zzyr OKpy>KBOCTH' 38KJll0'18H· 
llblX Mem,n;y 11apaJIJ1e.lI.hRblMH XOPABMH, paBHbl. 
:J 'iepe3 TO•U<y, Jll!)RJllllYIO Blle OKpy>RHOCTH, npoae.n:eHbl )(Be ce
K-ytqHe, 06pa3yJOlll;ll.e yro.n B 82°. £6m.ma11 .n:yra OKpY)l(BOCTH, 38· 
K1l101J8flH8Jl'. Mem,n;y CTO.POBll.Mll 9TON) Yl'JUI, paaea 100°. Ha B.,!U{Te 
M8Bl,IIIytP AY!'Y. 

HaH.l{I!T e OC'l'pbui: yro11, o6p830B8.Bllb1H .ITTlyMJl'. ceKy~HMll, npo
aep;eHHblMH H3 'J'O'l}(H, .ne>Ka~eit aee OKpymHOCTH, ecm1 ,11yrH, 
38KJIJO'l8l1Hble M8>KAY C81<}'1IU!1'Uf, p8Blfbl 140° 11 52°. 
::I Xop.n:bl AB u CD oKpyawoc TH nepeceKatorrC.ll a TO'!Ke E. Hai! 
A}lTe yroJt BE C, ecJtH v AD = 54°, v BC =7 0°. 
◊TPeao1< AC- ,11;1raMe'l'p OKPY>KeocTH, AB - xop,n;a, MA - 1taca
Te.nbHBJt, yro.n MAB ocTpblA. ,lloKa>KK.Te, 'JTO LMAB=LAC B. 
IlpllM9.Jl'. AM - .K8C8TeJ!LH8Jl'. K Ol<py>KHOCTH, AB - XOp,11'8 n<>A 
OKpy>KHOCTJI. ,ll.01<am=e, '!TO YJ'OJ! MAB H3Mep:neTCH nonoaJtHOH 
.!IYl'H AB, PBCllOJ!O>KeH,ttOA BHYTPll yr11a MAB . 
BepnUutbl Tpeyl'OJll>HHXB ABC Jl8JJ'<llT Ha OKPY11IBOCTK. ,llOKB>KH· 
Te, 'ITO eC.Jil'l AB - AH1iM8Tp OKpym .l:IOCTH, TO LC > LA ff LC> LB. 
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666 

667 

668 

669 

670 

671 

672 

673 

Xop,ltbl AB H CD nepeceKatOTCll s TO'iI<e E. HaHAHTe ED, eCJIH: 
a) AE = 5, BE = 2, CE = 2,5; 6) AE = 16, BE=9, CE=ED; 
a) AE = 0,2, BE = 0,6, CE = 0,4. 
□ AffaMeTp AA, 01<pymsocTa nepneamncymrpes K xopJ.1e BB , 
u nepeceKaeT ee a TO'iKe C. H:a .e:,aBTe BB, , ecm.i AC = 4 CM, 
CA1 = 8 CM • 

.D;oKIIJK.llTe, 'I.TO nepneH,AKKY.11.llp, npoae).leHl(l,IH H3 K8I<OB •BH6W{& 
TO'IKH Ol<PY>KHOCTH K AKllM'll'l'py' eCTl, cpe)XBee nponoplU(OBaJtl> • 
aoe J.IJIJ'I 0Tpe3KOB, Bil KOTOpbie OCHOBllHJie nepneH,QHKyJlllPll Ae• 
JIHT ,£1H8.MeTp. 

TioJI&3yl!c& yrsepJK,11e .1t8eM, C~PMYm•rpossnHbl'M B 38,llaqe 668 , 
nOCTpoiiTe 0Tp830K, PBBW>m cpe,1:1HeMy aponopICHOH .8JJbl!OMY AJl'll 
,asyx Alllmbl.X OTpe3J<08. 

liepe3 TO'iKY A npose,1:1eRbI KaC8TeJll.B8J'I AB (B - TO'IK8 Kaca 
lDl.11) H ce1<ylI{aH, KOTOPll.11 nepe<:8K8eT OKpY>J(liOCTb 8 TO'IK8X p H 
Q. JJ;OKllJKHTC, 'i'TO ABii = AP · AQ. 
□ -qepe3 TO'IKY A npose,nern,1 KacaTeJr&Haa AB (B - TO'II<& 1<a• 
·carm.11) ll ceKy~all, KOTOpa.11 nepeceKaeT OKPY)f(HQC'l'.I, B TO'C{X8X 
C a D. Haa,n-aTe CD, ecJII!: a) AB= 4 CM, AC = 2 c111, 6) AB = 5 CM, 
AD= lOcr.t. 
liepe3 TO'IRY A , JI8)K81I{Yl() BHe QKPY*HOCTB , npoae,1:1e111>1 ,£188 
ceRylI{He, 0,£188 H3 KOTOpbIX nepeceRaeT OKpymHOCTb 8 TO'l· 
Kax Bi H C., a p;pyra.11 - B TO<rK~ B2 H C2 • .D;oK&>KWl'e, 'lTO 
AB 1 • AC1 = AB 2 • AC2. 
□ K ABBBOit ORPY)f(HOCTH IlOCTpOATe R8C8Te JibHYIO, npoXO,ll.HII{YlO 
qepe3 ,l!;BBHYJO T0'1KY BB8 ORPY.lKHOCTH. 

Pew eHBe 
TiyCTb ABHhr OKPYJKHOCTb C D;8HTpOM O a TO'tK8 A BHe 3'1'0H 
OKPY>KBOCTH • .D;onyCTRM, '!TO 38,itatra pemeHa B AB - BCJ<OMSH 
K8C8TeJibll8J'I (pHc. 223). TBK KBK .llPJlMM AB n:epneu:Alfl(yJIHJ)H8 
K PSAHYCY OB, TO pemelllle 38,lt81JH CBOJ.IHTCH K noCTpoemno TO'U<H 
B OKPY)f(BOCTH, Allff KOTOPOR L ABO npm,ma. 8-ry TO'(Ky MO>K.EIO 
noc,:po.eTb CJteJ.IY)OuµrM o6pa30M: npoaO~l!M OTpeaoK OA II cTpo 
RM ero cepeAWfY o,. 3aTeM npOllOJXHJ\I OKPY)f(HOCTh c ~ewrpoM 
B TO'llte 0 1 pap;lfYca OlA. ::ha OKPYlK · 
BOCTb nepece1<ae-r J.lalmy!O OJ<py>K,BOC'l'b 
B pyx TO'IKlllC: B H B 1• IlpstM1>re AB H 
AB 1 - RCK0Mbl8 K8C8TeJibHble, TSK 
KftI< AB .LOB H AB 1.LOB 1• ,l(eiicTBlf· 
Ten1:,ao, yrm,1 ABO H A/310, B!lllCSII· 
Hbte B OKpymBOCTl> C ~8HTPOM 01. QJlH <

p8!0TCll 88 DOJIYOKPY>KHOOTH, nonoMy 
OHH apm,a,ie. OtreBHABO, 33Aaq .a HMCeT 
,naa pewewm. P 1<c . 223 
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.,) lJeTblpe 3aMe~aTeJn.Hble TO"t!Klr' 
~- Tpeyro nbHHRa 

74 CuoHcTea 6u cceKTpHc&1 yrJia 

.D;oKameM cHa'laJta TeopeMy o 6»cceK'rpHce 
y r.11a. 

TeopeMa 

~a,i roua 6a cceKTPHCLI eepa anepe;yrol'o 
YJ'.118 paBBO YAaJle&a OT ero CT0p0B 1. 

06paTao: Ka~ aa TO'IK8 , n.elftllm;an BtfYTPH yr na 
ll paBH .OYABJl i!HWUI OT CTOpOR )'I'Jl a , n eJ&BT Ha ero 

6HcceKTpHCe. 

)l;oKa 38TeJll, CTBO 

1) Bo3li M8M IIJ?Ol:l3B0Jt1,HYIO TO'tRY M Ha 6BC
ceKTp1Jce yrna BAC, rrpose,a:eM nepnefl.lllfKYJiap1,1 
MK» ML K npsrM&tM AB u AC a ,a:oKameM, 'ITO 
MK=ML (plfc. 224). PaccMOTpH(II npnMoyroJlbRh!e 
TPeyron&HBK B AM K ll AML. ◊HR pasa1,1 no r HII o• 
TelJ}'3e H oc-rpoM)' y r ny (AM - o6m;aa rnaOTeuyaa, 
L1 = L 2 no ycnos mo). Cne,a:oaaTeJlbao, l~K = M L. 

2) Il ycn, TO'IK8 M neJKHT BHYTPH yrn a BA C 
H paBHOYA8JleBa OT ero CTOpoB AB Ii AC. ,Il;ol<a
>KeM, 'ITO JIY'l AM - 6ucceKTPBCa yrna BAC (cM. 
PHC. 224). Il poBeAiiM nep.oea,a:HKyJUlPbl M K u M L 
tt np= AB 1-1 A C. Il pJIJ',foyro.111,a1,1e Tpeyrom,aR • 
KH AM K n AM L p as Ht.J no rlilllOTeayae H KaTeTY 
(AM - o6m;aa r HII0TeJJY3a, MK =ML no ycnoa mo) . 
CneAOB8Te.libHO, L l = L2 . H o 3TO B 03HaqaeT, 'ITO .JIY'I 
AM - 6acceKTpHca yrna BA C. TeopeMa ,u.oKa38Jl8. 

CneACTBHe 1 

reoMeTpJAeCKHM M8 CTOM TO'l eK OJI OCKOCTH , ne .lltl\ 

tn:HX BH)'TPK eepa3B 8p.ll)'T()ro )'I'JIB H p8BHOY,!{aJJ81l
liblX l>'T CTOpoH yrna , .lrBJUleTCff 6RCC8KTpH c a 3 TO.l'O 

y rna. 

A 

P110. 224 

1 To ecTI> paor<0y11aneu.a 01' npmw,oc, co11ep>Ka~ax CTOpo
aw yrna. 
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Cne,llCTBHe 2 

Bx ccetcTpa cw -rpeyrom,HHKa nepeceKaJOTeH B OA· 
HOH TO<u<e, 

B caMOM )leJie, o6oaaaqlJM 6yRBOi1 0 'l'()qJ<y 
nepeceqeRHR 6HCCeKTPHC AA, B BB, TpeyroJlbHH· 
Ka ABC H llpOBe,lleM H3 3TOi1. TOTfl<H nepneH)IHKY • 
11,rphl OK, OL H OM cooTBeTcTseuao K npRM1,1Jd 
AB, BC H CA (pHC, 225). no AOKa38HHOli TeopeMe 
OK=OM H OK=OL. IloaTOMY OM=OL, T.e. roq
Ka O PaBHOYAaJieaa OT CTOpoa yrna ACB H, 3BatfHT, 
JleJKHT ua 6ucceKTpuc;e CC1 aTOro yrna. C11eAOBa• 
TeJll,BO, see Tpe 6ucceKTPBChl Tpeyro111>HBKa ABC 
nepeceKB.JOTCR B TO"IKe O, ~TO JJ Tpe60B8JlOCb AO· 
K838Tb. 

75 CaoicTBa cepe~HB&oro 
nepoe~HKynapa K 0TP83Ky 

Cepe,inrJtBWM nepneB;QHKyJl.ll}lOM K OTJ>e3KY 
B83WB8eTCJI npl1Ma11 , npOXOA~R 11epe 3 cepeAKHY 

A 

PMC, 225 

a 

ABBBOro OTP83KB H nepne HAKKYJJBPHaJI K ll8MY, .,A_~- ....... ~ - B 
Ha PBCY9Ke 226 llPRMBR a - cepeAHBBbri! 

nepneBAHKYJ!llp K OTpe3KY AB . 
.D;oKamer,1 -reopeMy O cepe,D.HHHOM nepneJJAH· PMO, 228 

KYJlRpe K 0Tpe3Ky . 

T eopeMa 

Ka xtA aH TO'IK8 cepe;numoro nepne~ yn11pa KOT· 
peatty paBHO)'A8JleBa OT K-01111;OB .noro 0Tpe3K8. 
06paTHO: RallCABJI TO'lKa, PIUIBOYA8Jl.ejm8JI O'J' KOH· 
~OB OTpe3K8, Jl .eJ!tHT Ha cepe)lHllBOM nepnellA)IK y• 
Jlll}l & K BeM}' . 

.ll;OKB38T8J11,CTBO 
IlyCTb npSlMBJI m - cepeJlHll.lfblH nepneHAH· 

KYJIRP K O'l'pe3Ky AB, TO'lK8 0 - cepe,llHHB llTOrO 
OTpeaKa (pHc. 227, a). 

1) PaCCMOTplfM npOH3BOJibJIYlO TO'<l:KY M 
npsrMou m H AOKameM, ''!To AM= BM. EcnH TOq-
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1'11 M C0BIJ8,ll8E!T C TO"II<OH o, '1'0 3'!'0 paaeBCTB0 

lll!Puo, TBJ< l<B$ 0 - cepe.1un1a oTpe3J<8 AB. Oyc,ri, 
I/ 0 0 - p83Jllt"IKl>le T0''IKI!. Ilp111,10YTom,a:ble 

~pey rom,HHKH OAM 0 OBM P8Blll>l no ;i:tay.M J<8· 

reT BM (OA = OB, OM - 060~ KaTeT), noaTOMY 

,AM= BM. 
2) Pa CCMOTPHM npOH3BOJU,Hyio T0"IKY N, 

p9 Bf!0Y.llaJl6HRYIO OT KOH~OB orpeal<a AB, H .AO· 
1(8)KeM, 'ITO TO"ll<B N Jle.lKHT RB. npl!MOli. m. ECJIH 
N - TO"l$8 np11Moii AB, TO oaa coBnB,llaeT c ce 

f.Je,A_HHOH O OTpe3K8 AB H D0TOMY JiemHT HB. npll• 

;',!OH m. Ecm, me TO"ll<B N He JJelltHT BB DpHMOH 

AB. TO TpeyrOJil>HHK ANB paa1106e,ilp8HH1dii, TOK 

t«tK AN= BN (pac. 227, 11). O-rpeaoK NO - MCAllil· 

011 91'0ro TP8Yl'0Jll>Hl!I<8, 8 .3ll8'LHT, H BlilCOTa. Ta
KJJM o6pa30M, NO J. AB, nosToMy np11Mlile ON u m 
l'OBU8):\8IOT, T. e. N - TO"IKa npRMOB m. TeopeMa 

.a.oKaa aua. 

CneAcTaHe 1 

r eoMeT pJA:eCltllM MeCT0M roqe K IIJI0 CKO0TH, PBBHO • 

y,na.,remn,nc OT Ko~ oa 0 Tp eau , RBJIJJe-rca ce pe,nHB • 

1u.r ii n e pne 11W1Kym rp K 3TOMY 0T_pea1<y. 

CJie,llCTBBe 2 

CepeA BHHLie nepn eHABKYnJI Pl>I K CT0P0HBM T_pe
Yl'OJU.IDIJUl n ep ece KIUO'l'CB B O.AH0H T0•me. 

.D;n11 )lo ·Ka3aTeJI1>CTBB 3'J'Oro Y'!'Bep»t,llemur pac

CM0TPHM cepeAJJHHl,le nepneH.lll'll<YJIRP'bl m H Tl, It 

CTopoallM AB a BC Tpeyrom,BRK8 ABC (puc . 228) . 
01'\J npRMl,18 nepeceK8:IOTCJL B BeKOTOpoii 'l'O'll<e O. 
8 CBMOl\f ,lleJle, ec,m npe,llUOJl0)RH1 'b npOTIUlH0e, T. e. 

•1•ro m II n, TO u p l!J'6a.11 BA, liY.llY'IH nepnea,1t11Ky;ru1p• 
uo ij K. npllMOA m, 6b1Jl8. 61>1 nepneHAlIRYJISlpHa R K 

na p8.JIJleJ11>ROH eii DPRMOH n, a T0r,Aa qepe3 T0•n<y B 
u p o xoABJIH 6'bl ,llBe llJ>RMble BA 11 BC, nepneaAHRY• 
.llll pm,1e 1< npaMoii n, tfTO aesotlMomao. 

ao AOKaaatrno~ TeopeMe 0B = OA H 0B=OC. 
n03T Ol\1y OA = oc, T. e. T0•ma O p8.DB0Y,llaJiell.a OT 

M 

A B 
m 

a) 

m 
Ait-----+- 0;;_..~ B 

N 

6) 

PMC. 227 

B 

p 

PMc. 228 

C 
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K0Bll,0B 0Tpe3Ra AC fl, 3HQ'lll'.T, Jte.>KHT Ha cepe;:\HB

H0M nepneB,llllKYJJBpe p K aT0MY 0Tpe3KY, Cne,110-

BBTeJJbH0, ece TPH cepe,n:HBHblX nepneBP,l!KYJtJlpa 

m, n 1, p 1< CT0poBaM- Tpeyt'OJ)bH.HJ<a ABC nepeceKa

lOTCJI 11 T0"11(8 0 . 

76 TeopeMa o nepece'leHnH 
BbICOT T pe y rOJlbHJ I K a 

M bl ,ll,0K838JIH, 'ITO 6acceKTpHCt,t Tpeyro;r.b 

HRl<a nepeceRalOTCJI B 0.llH0H T0'I.Ke, cepe,n:KHHbl.e 

nepnea,n:H1<yJ111.pbl I< CT0poBaM Tpeyr0,JU,HHK8 nepe

ceKaJOTCJI B 0,IIH0R T0ll:Ke. Paaee 6b1Jl0 ,ll,0KB3aH0, 

'lTO M8J.IHBHbl. TpeyroJJbHHl<B nepeceI<alOTCJI B O,I.IHOH 

TO'll<8 (n. 64). O1(B3b1BileTCJI, ananorlARb!M CBOH

CTB0M OOJIQJ.laIOT ll . BbICO'l'bl TpeyroJ1b!Ilt.K8., 

TeopeMa 

BwcOTbJ TJ)8YJ'OJ1bHHRB (HJJH HX Up0 A OJtlK8111U1) 

nepeceKaJOT CJI B OAJIOK TO'IKe .• 

,!J,oKaaareJibCTBO 
P aCCM0TPHM IIpOH3.80Jtbllbdt Tpeyrom, 

IIHK ABC 11 ,1101<1UKeM., 'I.TO npm,n,ie A Ai, 
BB 1 11 CC1, co,n:ep m~ae ero BblCOTbl', nepe 

ce1<8.fOTCR B O~H0H TO'I.Ke (PHC. 229). 
IIpoae,n:eM qepe3 1UUl(,l(yro eepm.J{Hy 

TpeyroJlbll.BKa .ABC npHMyro, napamie.11bayro 

npoTH .B0nonomuoA CT0J)()He. IlonyqHM Tpe-

yrOJibHtlK A 2B2C2• TO'IKH A , B II C JIBJIIDOTCJI 

cepe~HBM H CT0poH 3T0rO TpeyroJJbtlHKB. ,D;ei!: - PM C, 229 

C'l'BHTeJU,B0, AB = A2C R AB = CB2 KBR np0TBB0 -

Il0J[0lRHbl8 cropom.i na p aJIJ1enorpaMM0B ABA 2C 
n ABCB 2, noa-roMy A 2C = CB2• AaanorH<rao 

C2A = AB 2 11 C2B = BA 2 • KpoMe Toro, KaK cne-
1-1yeT B3 noCTpoeHHR, CC, .L A 2B2, AA 1 ..l B2C2 n 

BB, 1. A 2C2• TBKHM o6paao111, npHMble AA,, BB, H 

cc, JIB)JJllOTCJI cepe,I.IH.llll.olMH nepneB,ll}IKYJlHPaMH 

K CT0P0BaM TpeyrOJJ.LBHKa AtB2C 2, Cne,1.10.eaTeJibBO, 
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o JLII nepeceKalOTCR a o~aoa TO'J:Ke. TeopeMa J:\OKa· 

:iaea. 
}fTBK, C KBJKAhIM Tpeyrom.BJJKOM CBH31UlbI 

•U!'rblpe TO'lKH: TOqKa nepeceqeJD,JH M0Al'IBB, TO'IK8 
aepeceqee Iu1 611cceKTPRC, TO'l"Ka nepecettemrn ce• 
peJl ffBBlilX nepneBABKYJJJIJ)OB K CTOpoHaM H TO'IK8 
nepeceqeRHJr Bb!COT (rum liX npo.n;on>1<ea11i:i). 8TH 

•re-rhlpe TO'IKl'I Ra3blll8IOTCH 31\Me qaTeJIJ, B bl MH TO 'I • 

t; M fll Tpe)TOJILOJD(8. 

8a.n;a1D1 
674 lfa ToqKff M 611ccexTpl!Clil aepa3aepeyToro yrna O npoaeAee1>1 

nepnea.romymqu.i MA u l'vfB K cTopoaaM 3Toro yrna . .IJ;omtmHTe, = AB J.OM. 
675 Cropom,1 yrna O K8C8JOTCH "Krut(,t00 t!3 ABYX OKPYll<BOCTe~, MMe· 

IOIJ.\HX 061J,\YK) KacaTeJlbHYIO B TO\f Ke A. .l];OKalf<BTe, '!TO ~0BTJ)bl 
3'l'HX OKPYJKBOCTei:i nemaT aa 'IJ,J)HMOR OA. 

676 OropoBbl }TI'JI8 A K8C8IOTCH OKpymBOCTH c ~e»TPOM O pa-
AHYC8 r . Haii,a.HTe: a) OA, ecmr r = 5 CM, LA= 60°; 6) r, eCJlfl 
OA = 1-iAM, LA= 90°. 

677 BucceK,TpHCbl saemaux yrnoB npH sepmHnax B II C rrpeyrom,.Rll.· 
Ka ABC nepeceK8!0TCH B TO'lKe o . .l];OK8Jf(HTe, 'l'l'O 'l'O'IK8 0 lUIJl&
eTC8 ~elITJ)OM 01<pymsocT 0 , K8C810II\ei:ic11 ·llpJlMl,,IX AB, BC, AC. 

678 Q B11ece1<TJlHCbl AA, a BB, Tpeyro.111>im1ta ABC nepeceRaK>TCJJ s 
TO'IIKe M . Haji.ztHTe yrm,t ACM II BCM, ec=: a) LAMB=136 °; 
6) LAM_B= 111°. 

679 □ Cepe,11:ll_lUll>llt nepneaAHRY JJHP K CTOpoHe BC Tpeyron1,1m
Ra ABC nepeceKaeT CTOpouy AC a To-<me D. Haii~Te .: a) AD 
n CD, ecm, BD=fi CM, AC = 8,5 cM; 6) AC ., eCJm BD= 11,4 cM, 
AD=3,2 CM. 

680 Cepe,!IH1UJ1'1e nepne~HKY.!IHPhl K CTOpOBaM AB B AC TpeyrOJib • 
11RK8 ABC nepeceR8!0TCSI B ;rO\f1(0 D CTOp0Bbl BC . .IJ;oK8lK8T0, 
'!To: a) TO'IRB D - cepeAl! Ba cropoHLI BC; 6) LA= LB+ LC . 

681 :J Cepe,l(lf1lllbiii !l.epneIJAHKynsip 1< CTopoee AB pae11o6e.r:1peBBoro 
TpeyroJJLIIHKa ABC nepeceKaeT CTopoay BC a TOctKe E. H aii.11.HTe 
OCllOBBBHe AC, ecirn: rreplll'deTp Tpeyl'OJlbHll K8 AEC paaea 27 CM, 
a AB = 18 cM. 

682 Passo6e,11:pe1rn1,1.e Tpeyl'OJiblllfKH ABC " ABD 11-MeJOT o6II{ee ocao
nam -1e AB. )J;oKalf<HTe, '11'0 npsr Maa CD npoxomrr qepe3 cepe,rumy 
OTpe3Ka AB. 

683 .IJ;o1<amwre, '!TO ecmr B Tpeyroru.mu<e ABC c'l'Opom.r AB ll AC ae 
pasm.t, TO M8;1J.HBB8 AM Tpey rOJibintKB ue nBJJSle'.l'CJl BhlCOTOii. 
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684 

685 

686 

687 

688 

BucceKTPHCbl yi, nos JIPH ocaosamu1 AB pasno6e.npeHI1oro Tp 
y roJtbB,11.l(B ABC nepeceKalOTCR B TOqJ<e 1\1. )lOKIUKHT8 , 'lc'OO npa, 
MIU! CM nepueUAHKy Jrnpna K DpRMOH AB. . 
B biCOThl AA , H BB 1 pa.u.ao6e.npeaaoro TpeyroJt&BHKB ABC, npo. 
se.neBBble K 6oKOBhl.M CTOPOHBM, nepeceKalOTCR B TO'!Ke M . .l(o. 
K8Jl<HT8, qTO npRM8.FI MC - cepe.nHBJU,J.lt nepueH,AHKyn,ip K OT
~Ky AB. , 
□ IloCTpoiTe cepe.neaablit nepnea,1Uil<ynap K ;i:9.IIHOMY oTpe3K~. 

PeweHHe A 
IlyCTb AB - ABBHbi:A OTP830K . 
IlocTpOltM ,!(Be OKpy>KHOCTl'I C 
u;eaTp8.MH B To=ax A H B pll.l(H · 
yea AB (p HC. 230), 8TH OKpym 
HOCTH nepeCeK8lOTCll B .l(Byx TO'!• 
KU M 1 H M 2• OTpe3K H AM., 
AM t , BM11 BM2 paBBbl AJ)yr 
,11pyry KBJ< PMHyCbI l!Tl'IX OKPYJI<· 

BOCTel!:. PNC. 230 
Ilpose.neM npRMYIO M 1M 2• Oaa 

0 

B 

HBJlffeTCJl HCKOMhlM cepe)I.HBBbtM nepneH,1ttmym1poM K OTP'83KY 
AB. B ca.MOM )t8J18, TO'IKH Af1 H Af 2 paBHOy,!(M8Hhl OT KOHIJ;OB 
0Tpe3KB AB, DOl!TOMY ORH n:emaT BB cepeAJ!HROM nepneHJI.KKYJUI• 
pe K, 3TOMY 0Tp83Ky. 811a'IHT, npl!MBB M,M2 H e<lTb cepeJzyUIBbrlt 
nepneB,1J;1:1Kyn.11p K OTP83KY AB. 
□ ,UIUlbl npBM811 12 1:1 AB8 TO'IKl:I A H B, Jl8)f(811\H8 no 0,1:UiY CTO· 
po11y OT 3TOH npBMOH, Ha DPIIMOit a noCTpoHTe TO'IKY M, paBHO· 
YAM8HBYIO OT TO't8K A 1:1 B. 
Cl ,Uaahl yron H OTP830K. Il ocTpOi!Te TOqKy, JI8>K8JIIYK) BHyTpH 
,narutoro yrna, paaaoy)l.aneinry10 OT ero cropoa u pasaoy,nane11-
ay10 OT KOBJlOB ,D;BBBOl'O OTpe3K8, 

I] BllHCa.HHa.fl H OIIHCa.HH8SI OKpymlIOCTH 

77 BnHca11KaJ1 oKpyzsoCT• K 

EcJIH ace CTOpQBhl l¥1BOl'OYl'OJII,HJD(8 KaCalOT<:11 

OKPYll<llOCTt!., TO 0KpymB0CTb -B83l>IB88TCR BlIHCllB· 

aoA B MHoroyron&KHK , a Mlf0l'OYl'OJlbBHK - 0D:H· 

CBHHhlM 0K0110 3TOH OKPY>KH0CTH. Ha pHcyHK8 231 
'18Tblpexyrom,mu< EFMN omtcau 0KOJlO oKpymao 

c-ru c u;eHTpoM 0, a '18T.btpexyron&HHK DKMN ae 

llBJil!e .-rca onHCaHllblM 0l<0JIO 3TOii OKPYlKBOCTll, TBJ< 

KaJ< CT0posa DK Be K8C8eTC11 Ol<PY>f<ll0CTK, Ha PH· 
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cy 1me 232 Tpeyroru.HHK ABC OIIHCllR OKOJIO OKPY)K• 

noOT U C 11,eHTPOM O. 
,UoK8JKeM T&0pe.My 06 OKI)Y)KHOCTH, BnHCllH· 

uo ii e TpeyroJJ&lmK . 

TeopeMa 

B mo6oii Tpeyrom.HJIK MOlltHO BIDI C8 Tb OKpy:itt• 

HOCTL. 

,Zl;OKa3aTem.CTBO 

PacCMOTpBM npoB3B0JlbHI,rl\- TpeyroJI&HHl< 

ABC H o6oaaa'<I.BM 6yxeoil: 0 TO'l'KY nep .eceqemui: 

ero 6l!CC8K'l'P BC. Il poBe)liiM H3 TO'IK H O nepneH.a;B• 

RYJIIIPbl OK, OL B OM COOTB8TCTB8BHO K C1'0PO· 

11aM AB, BC HCA (CM . pee. 232). Ta:K 1<aK T0<r.Ka 0 
paB ROYJ18Jl8H8 OT CTOpoH Tp& YTOJJb.11111<8 ABC, TO 

OK= OL = OM . Il oaTOMY OKpymaocT& c a,eHTP0M 0 
pap,nyca OK npoX0.!llfT qepea TO'IBli K, L HM. Cto• 

poH"w Tpeyrom,HnKa ABC KacaJOTc11 aTof 1 0Kpym 

HOCTH B T0'lKRX K , L, M, TRK 1(81( OIUI nepneH• 

J11rnym1pH1,1 K pa;i;HyCRM OK, OL ii Oi\f. 8HR'IBT, 

0K PYlKB0CTb c J:18H'l'p0M O pa,1ucyca OK /IBJl/18TCB 

llD II C88BOlt B TpeyrOJJbBBK ABC. T eo p eMa AOK8· 

!18HB . 

3 aM 8'18HHe 1 
OtM8THM, 'ITO B Tp e yrom,JJHK M0ll\RO DIDIC8Tb 

TOJll,KO OAJJY OKpylltBOCTI>, 

B CaMOM JleJJe, .aonyCTHM, 'IT0 B Tpeyroru.

lUI.I( MOlKBO BnHC8Tb ,!{Be 0KPYlKBOCTll. TOl'A8 a.eBTP 

Kam,a oil: OKPY)KH0CTH paeaoy,a;anea 01' CTOpoa Tpe

YfOJl b8lU<8 B , 3B8'tWI' , COBllll,ll;8eT C T0'll(Oil: 0 nepe

ce 1tes 1111 6acceKTPHC Tpeyroru,11HJ<a, a pat{eyc paaea 

paccT 0l?BRIO OT TO'!l<H O JIO CTOPOB Tpeyl'OJlbIDIKa. 

Cne.a osaTeJlb ,BO, 3TH 0KpY)l< ,BOCTH C0Bll8JIBIOT. 

3aMe'IJWlle 2 
06paT RMCI? K pHcyHKY 232 . Mb! Ba;:J;B'M, 

'ITO Tpeyron&HHl< ABC COC'l'8BJl8H 83 Tpe x -rpe

Yron bHHKOB: ABO , BCO H CAO. ECJra e KR)KJIOM 

U3 3THX Tpeyron&BHK0B npHB/1.Tb 38. OCHOD8H1le CTO· 

P<>Hy Tpeyroru.mrna ABC, TO BblCOT0i\\ OKB>Ke'J'C/1 

B 

PM0, 232 
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PMJIYC r OKpylKHOC'I'H, BlmClUIBOH B Tpeyrom,l!HK 

ABC. IToaToMy IIJlO~M.b S Tpeyrom,ae:Ka ABC 8bl

p8)KaeTCH qx)PMYJIOK 

l 1 1 S = - AB •r +- BC •r + - CA •r = 
2 2 2 

AB + BC+CA = 2 • r. 

TaKHM o6paaoM, 

nn o~L Tpeyrom, n:uKa paee .a npo11aaeAeHK10 
ero no,rynepKMeTpa Ba pa,ttKyc a.n:ucaauoil' e Bero 
OKPYlKBOCTIJ. 

3a»e'laBHe 3 
B OTJlll'll!e OT TpeyroJlbRHKB Be BO BCmtKH 

'16Tblpexyr-OJIJ,KHK MOlKHO BDBCBTb OKPYZHOCTb. 

PacCMOTpH.M , BanpH.Mep, npm&oyroJibHHK , y 
ROToporo CMeJKKble CTOPOB.bl Be PB!!Kbl, T . e. npn:Mo 

yro.lll>HHK, Be ll13JISl10~HCII KB8JI.PBTOM • .Hceo, '!TO B 
TBKOH npnMoyrOJI.bBHlt MOmB .O •noMeCT UTb• OKPYlK

HOCTb, KBC810llzy10Cll ' Tpex ero CTOp-OH (pHC. 233, a), 
HO HeJlb38 •DOM eCTJfTb• OKPYlf<BOCTh TBlt, 9T0 -

6bl oea K8CBJl8Cb acex 'leTblpeX ero CTOpoB, T. e. 

HeJI.b3SI BllHCBTb OKPYJKHOCTb. Ecnu me B 'l.eTblpeX 

yroJlbBRK MOa<HO BIDIC8Tb OKPYlf<HOCTb, TO ero CTO

pollbl 06JIB,[l8IOT CJte,AytotqHM 38Me•taTeJil>BbJM CBOH 

CT BOM: 

B .ruoooM , OllHCaHHOM '18Tbipex y roJILwme C)'MMLI 

rrp OTHBOU OJIO:>JJ:Hl,CX CTOpOH p8 8Bld. 

3To CBOHCTBO Jtel'KO YCTBHOBHTb, HCD0 Jlb -

3YH pucyHOK 233, (i, HB KOTOpoM 0,[lHHMB H TeMU 

me 6YKBIIMll 06oaaaqew,1 p8B8ble 0Tpe3KH KBCB

TeJlbllblX. B caMOM Aene, AB+ CD =a+b + c + d, 
BC + AD =a + b +c + d,.oo3TOMY AB +CD =BC+ AD. 
0KB3blB8e-tC·R, eepao H o6paTaoe yTaepm,!leu11e: 

Ec)Jt H CYMMLI npOTKBOHOJIOlKBlJX CTOp-OB BLIBYK,II0 -

1'0 qeTLrpexyroJIL .HHKa paBJUJ, ro B aero M0lltll0 
BU'HCBTb 0KPYlKll0 CTI> (CM. 38,llB'f}' 724). 

6) 

PHc.233 
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78 OnHCaHHan 0KpyacH0CTI, 

Ecmt_ see sepmruu,t MROl'OYJ'OJlb.HHKa ne
;t(II T Ha OKPY>RHOCTH, TO OKPY>RHOCTb B801,JS8eT · 

Cil OllH C8BB OH OKOJIO MBOI'OyrOJlbHHKa, 8 MHOro 

\fl' OllhlUIX - BilH C8B HWM B 8TY OKPY>RBOCTb. Ha 
;11icyuKe 284 qeTI,,1pexyrOJ1bHKK .ABCD BIDICIUI B 

o rq>YIKHOCTI, c ~eaTpoM 0, a qer1,1pexyrOJ<1,B_llK 

AECD He RBJilleTCII srrnca .HHblM s My 01<py.>Kuoc,r1,, 
'1'8K KaK sepUIBaa E ue JtelKHT BB OKPYlltll'OCTJf. 

TpeyroJtJ,Bl!K ABC ua PHCYHKe 285 HBIIIIC:TCJJ. arrn

c11rm1>IM B OI<PYJKBOC'l'b C ~eaTpOM 0. 
,UOK8JK8M TeOpeMy 06 OKPY.>RHOCT-1J, OJJHC811· 

no ii O.KOJIO TpeYI'OJll,Jil{K8. 

TeopeMa 

PHc. 234 

O KO JIO mo6oro T p eyr0JII,JIIIKB M0JK H 0 0fi ll C8 T b 

0Kpy >RH0CT L . 

A'O K838Te>.il bCTBO 

PaccMOTPlilM apo.11os0Jlbllbrli TpeyroJlhm11< ABC. 
O603HB'lHM 6y1<aol!. 0 TO'IKY nepece<reami: cepeA)m 

flblX nepneup;KKyJUipos K ero CT0p088M I{ npoBeAiiM 

oTpeaxll OA, OB H OC (puc. 235). TaK KBK TO•ma 0 
paBROYA8J18H8 OT ll8PlIUI.II TpeyroJlbHUk8 ABC, 'l'O 

OA =OB= OC. IToaT0MY 01<pymeoCTb c u:euTpoM 0 
pa.111-1yca OA npoxo,11HT qepea see TPH eepmHBbl TJ)e· 

Yl"OJiblf llKa l{, OH8'lll'l', IIBJUleTCJl OllUC8HHOli OKOJIO 

-rpeyron1 ,u111<a ABC . TeopeMa JIOKaaa ua . 

3 8Jll 8 '18Jlll 0 1 
OTM8TIIM, •tTO OKOJIO Tpeyrom. e111<a M())f(BO 

0U H C8 T I, TOJIJ,KO O,IOIY ox p y,K HO CTJ,. 

B Ca.MOM .uene, )lODyCTHM, 'IT() 0K0.rio 
'l'P8Yl'OJil> J{li.J<.a M0)KR0 0JJBC8Tb )llle 0KPY)KJ[0C'.1'11. 

Tor.11a neHTP K8>R.llOli ua HllX paseoy_ua11en OT ero 

aepWHH ll 0031'0~ COBJJ8.ll8eT C TO<rnoii O nepecl)

'1CIIU,t cepe,ITTrHlll,lX nepneH,llHKYJIRP0B K CTOPOBllM 
Tpeyron1,BBKa, a Pll.llHYC paseB paccro,nnoo OT roq
KR O /1.0 sepmaB TpeyrOJ!bBW<B. Cne.11osaTMhBO, 
31' 1-l' OKpyJKBOCTB COBD8,A8J0',1'. 

PKc. 235 



3aMe1JaHHe 2 
B OTJIH"Jlie OT TpeyrOJU,BHK8 OKOJIO '18TWpex 

yron bllHR8 B8 ucer i:1a MOlRHO onucaTL ORPYlK HOCTL , 

Hanpl:fMep, HeJIL31r OilHC8TI, OKPY»<HOCTb ORO· 

JIO poMOa, Re SIJIJIHIO~erocll KBa,ttPaTOM ( 06'1>J!CllHTe 

00'181'4y). ECJIH me OKOJIO '18Tblpexyroru,HHNa MO)K · 

HO OXUIC8Ti, OKPYlKBOCTb, TO ero )'l'Jibl o6JiaJUUOT 

CJ18Jl)'10U~HM 38M8'181'8Jl&Hl,n ,f cuoikTBOM : 

8 JU060M BilHca.BJIOM 111!'1'1,IpijxyTOJIJ,HHRe cyMMa 
npOTH:SODOJIOlKBJ,JX yrnou paBHa 180 °. 

31'0 CBOHCTB.O Jl81'l<O ycTaHOB HTh, eCJUI o6pa

THTbCll K pacyRKy 236 H B0Cn0Jll,30B81'l>CJI Teope

MO-U O BOHCaHHOM yrne. B C8MOM JleJl8, 

LA=! v BCD, LC=! v BAD, 

OTKYJl8 CJl8JlYeT 

LA +LC=½ (v BCD +v BAD) = ! · 860 °= 180 °. 

0RaablaaeTCH, sepao K o6paT:aoe: 

Ec;ra CYM!lf8 DpOTKBOUOJI OlK Hl>lX yrno,B q eT&IJ)i!x· 

yrom.HHRa paBBB 180°, TO OK0.!10 Hero t\lOlKBO OIDf · 

CBT& OKPY-A<BOCTb (CM . 3a,ttaqy 729 ). 

3 ~ 8'1H 

PMc. 238 

689 B pasao6e,t1.peHBOl\f Tpeyro.ll&BHKe OCIIOBBlll:18 PBBHO 10 CM, 
a 60KOBaJI CTOpoaa pBBllB 13 CM, HAMHT8 P8 JlHYC OJ<pyarnocT H , 
BOHC81fBOfi. B 3TOT TpeyroJIJ,BHK, 

690 

691 

692 

□ H rut)lKTe OCBOBIU!He PaBH06eAJ)8HBOl'O Tpey!'OJll,BHKa, 8CJIB 
~eBTP BID'ICl\HHOH B aero OKPY»<HOC'l'H Jl8JIHT BblCOTy 1 _npone,1.1eu-• 
IIYIO K OCHOBa!IKIO , B OTBOmel'll:IH 12: 5, C'IHTaJI OT aepuuuu,r, 
a 60KOB8JI CTOPOHa pase:a 60 CM, 

ToqKB K8C8.RH8 OKPYlKIIOCT H , BITBC8llHOil B PBBH06eAJ)eHHblff 
TpeyrOJll,RlfK, )l,8JlllT 0,11,HY H3 60KOBblX CTOpon aa o-rpe3KR, pas
H'ble 3 CM a 4 CM, C'tHT&JI OT OCHOBaH HJI. Ha'li.nwre nepKM:eTp Tpe
yr'OJ!bl'IKR8, 

0 B TpeyroJib!ll{K ABC enacaaa OK_.PYlf<ROCTb, KOTOpaR KacaeTCll 
CTOpoa AB, BC HCA 8 TO<tKax P, Q H R. HeJi JtWre AP , PB, BQ, 
QC, CR, RA, ecm1 AB = l0cM , BC = l2cM, CA = 6c111. 
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693 

694 

695 

696 

697 

698 

699 

700 
701 

7()2 

703 

704 

705 

706 

707 

:J B npR MOYl'OJibHhm Tpeyr<>JibHHK BllHCBHa OKPY1KH0CTb PIIAlit· 
yea r. Ha1tAllTe nepe"M.eTp TpeyroJl:b1nIBa, eCJia: a) ranoTeHyaa 
paasa 26 CM, r = 4 CM; 6) TO'IKB KBCIUUUI AeJ!lIT rHDO'l"eHy3y BB 
0Tpe3 KH , PBB!Ude 5 CM H 12 CM. 

Haii,,11:HTe ,AHBM flil'P 0KPY1KU0CTH, BDUCBHH0l1 B IlPllMOYl'OllbllblH 
Tpeyrom.B:HK ., l!CJUi r nnoTeuyoa Tpeyrom,am<a paaBa c, a cyr,tMa 
KBT8T0B paaaa m. 
□ CyMMB ABYX npoTHB0II0Jl0lKm.tX CT0poB 0llllcaBH0FO 'lfl't.blJ)8X· 
yroJlbIIHKa paaaa 15 c111. liaHAHTe nep.rMeTp &T<>ro 'ie'J'btpexyrOJ1b· 
IJU.KB. 

,noKB)KHTe, qTo ecJrH B llBPBJlJl8Jl0l'pBM:M MOJRB0 BllllCBTb 0KPYM<· 
HOCTl>, TO aT0T napBJIJI8JI0l'pBMM - poM6 • 

.noKB~HT8, 'IT0 DJI0U(8Ab 0illl CBHH0l'O MH0royr0JT.bHHK8 PBBBB 
D0Jl0BltHe llp0H3ae,a.eIDIR ero nej)RMeTpa 88 p8,ll;liyC BllUCBBB0H 
OKPY>l<HOCTH. 

:J Cyr,«MB ABYX np0THB0U0JI0lK!lldX cropoa 0ITHCBHH0r0 '18TbfWX· 
YJ'()JlbHHKB paasa 12 CM, a PIIARYC ermcaesoli a Hero 0KPY1Kli0C1'H 
pases 5 CM. Hali)tHTe llJI0IIIBAb 'teTbrpexyroJtblJRKB. 

C CyMMa A.Byx llpoTHB0U0JI0>KBblX CT0P0H 0TJHCBBB0TO 'l8TblpeX
yroJibHHK8 paaea 10 CM, a ero llJI0JilftAb - 12 CM2• HaiiAaTe PIIAH · 
ye 0KPYlKllOCTH, BllllCIUiBOH B !ITOT '-18Tblpexyr0JibllllR, 

,lJ;OKIUKHTe, qro a mo6oH poM 6 M0>KH0 Bnl!CB'.rb 0KPYlKll0CTb. 

□ Baqep'l'HTe TPH TpeyroJiblfltr<B: OCT!)OYl'OJl.bHldH, DP81110Yl'OJ!b· 
Bblll U TynoyroJt bHbl "A. B KB)K,Ablff H3 BHX ammnrre 0l<PY>KH0C'l'b . 

C B 0KPY>KHOCTb BllHCBB Tpeyr0JlblUiK ABC TBK, 'IT0 AB - A HB · 
M8Tp 0KpymH0CTH, Hau;n1Te Yl'Jlbl TP8Yl'O/IMlffKB, ecm,: 

a) vBC = 134°; 6) -..,AC= 70°. 
B 0Kpy>KB0CTb l3UHC8B paeuo6e)l,peaeldH Tpeyr0JlbBHK ABC c 0C· 
HOB8.mteM BC. HMAJ'IT8 yrJihl TpeyroJl.bHH1<-a, eOJlH v BC = 102°. 
OKpy)f(H0eTb C ~eHTpoM O 0D:HC8118 0KOJI0 npHM0Y ,l'OJlbH0ro Tpe
yroJll,RHKB . a) ,noKa>Kl!Te, 'IT0 T0 'tKB 0 - cepe,alllla rHilOT8BY3bl, 
6) HBHAHTe CT0P0Bbl Tpeyl'0JlbHl!KB, ecmi A H&.MeTp 0KPY>KB0CTH 
pases d, a o.a:l'lll ua ocTpblx yr-JioB <rpeyrom.aHKa paaeu Ci. 

:l OK0J10 IIJ)/lM0yrom,H0l'0 TpeyroJibIDIR8 ABC C npHM1>1M Yl'JI0 M C 
0llHCBBB 0KPY*B0C'l'b, Hali)IH'l'e PIIAHYC STOA 0KPY>KS0C'l'l !, ecnH: 
a) AC=8cM, BC=6cM; 6) AC=l8cM, LB=30°. 
:J Halt,a-nTe cTopony paeuocropoaaero TJ)eyroJlbHID<a, ecJIK pa,au 
yc Oil RCllHBO:lt 0KOJI0 uero 0KPY>KB0CT H pases 10 CM . 

Q -Yron, npoTRBoJte>Karnun ocaosaJllfro paeuo6e,DJ>eHBoro TJ>ll· 
yr-om,HHKB, paaea 120°, 60K0BaH CT0poHa Tpeyr0JlbB HKt\ paaBa 
8 CM. HeA,a;HTe ,AH8MeTP oKpy>KB0CTH, OD:acaHHOA Ol<0JI0 ;)T0l'O 
Tpeyt'OJibKHK8, 



708 .I{Ol<8JKHTe, 'ITO MO;JtHO OIWC8Tb OKPY)KHOCTb: a) OKOJIO JIIO()oro 
ITJ)llMOyroJil,!IRRa; 6) OKOJIO JU06oii paBH06e,11peat10:lr Tpanen,11 i,:, 

709 .[(OK8JKIJT8, qTo ec,m OK0/10 napa,1ne.riorpaMMa MO)l{HO ODBca T1, 
Ol<PY)KBOCTb, TO 3TOT napan.nen:orpa.M M - npSMoyrom.Blll<. 

710 .I{OR8)1( 11Te , 'l'TO ec;m 01<,0JIO Tpanen.HM M0)1(80 OnHC8Th OI<P)l)lt -
BOCTb , TO 3T8 TJ)8D8IUUI p8BB000,llpeRBQSI . . 

711 C }'l aqepTHTe TPH TpeyroJibBm.<a: TyuoyrOJll>HhlU, apSIMOYT'GJlb• 
Hbl'ii B paBHOCTOPOHHUH • .[(nSI .K8)1(,!t0r0 1:13 RUX UOCTpoHTe OiJH 
crurnylO OKPY)KHOCTb, 

Bonpocw AJU1 nouTopeBHH K rJiaue VIII 
l Mcc.neJzyHTE! B38.HM'Boe pacnono*erote ap H:Moii 0 OKPYl!<ROCT H B 

38BHCH MOCT11 OT COOTHOID810Ul M.E!)K,!(y PS,lla'YCO)'d OKP}llK l'IOCTR H 
pacCT01111HeM OT ee u.eaTpa AO npnMoii . CqiopllfY.ITTJPYHTe uony<lee
.m,e BblB0,111>1. 

2 KaKan np11:Masr H83bflttl.8TCH ceKy~eA no OTBOllleHBIO K OKpy m 
HOCTB? 

8 Ka.Kall ITPSIM8ll 983b!BaeTCJI K8C8Tem>HOH K OKPYlKHOCTH? K aK8JI 
TO'l:Xa H83b1B8eTCJI TO!l'.I<Oi! K8caBJJSI apstMOli H ORpymHOCTR? 

4 C<j>opMyJrapyi!.Te II A0K8lK1U'e TeopeMY O CBOHCTBe K8C8T8JlbBOA. 

6 .I{OK8lkHTe, 'ITO 0Tpe3KH I<8C8TeJlbHbLX l< OKPYlKIIOCTH, Dp0B8,ll etl' • 
Hble 83 OP,HOH TO'IK H, p8B8bl II COOT8BJIJIIOT paam,te yrJU,I C Ul)JI· 
MOH , apoxO,IISl~eH qepea STY TO'IKY H n.eaTp OKPYlRHOCTH. 

6 CcpopMyJIHpyliTe I{ AOKBlRl:ITe T80P8MY, o6pa'TH YIO TeopeMe O CBOH• 
CTee K8 <;8TeJIJ,llOW, 

7 06-J;Rc11 0 Te, KBK qepe3 ABHHYIO T O'IRY OKPY.lKROCTll apoeeCT'II KB· 
C8T8Jll,Hy10 K 3TOH OKPYlRROCTH, 

8 KaKOil. yron R8 3 b!BaeTC.!I U,8HTJ)llJibRl>J.'\J yrJIOM OKpy,t<HOCTH? 

9 06'bircHHTe, K8K8H AYra H83hlB8eTCH nonyoKpymllOCTblO, KaK M 
Ayra MeH&me nonyoKpymsoCT1f, a I<ftKSJI 6on1,me nonyo1<pym· 
80CT,U . 

1.0 KaK onpe,11eJ1J18TCH l.'J)8.IIYCH8H Mepa ,D,yr 11? KaK OHa o6031J8'18· 
8TC.!I? 

11 KaKoii yron ll83b1BfteTCSI DURC8HH:bl:M? Qj)9p~ryn.irpyi1Te B ,D,OK8· 
lRHTe Te<>pel\fy O Blll!CQHBOM yrne. 

12 ,Il,OKQJKHTe, '!TO emrcaaB,ble yr.m,r, OllHPlllOfll.Heca ua OJI.BY a ,r.y 
me AYl'Y, paBHbl. 

13 .[(oKamHTe , 'JTO DIDlC8HIJb[ff yrOJJ, Olll!J)810lll.lWCH ua llOJIYOKpylk· 
HOCTb, - npm«otl. 

14 Qj)opMyJIRJ)yji!re H AOK8.)l(UTe TeOpeMy 06 OTpe3R8X nepeceKalO · 
11\HXCJI' XOPA-
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16 C<j)op M ynHPYHTe n ,!(01<8.>KllTe TeopeMy O 6HCceKTPHCe yrJia. 

16 ,L{OK.ft>KHTe, •ITO tSa cceKTPHCbl TPeYT'OJihBHK8 nepece1<a10TC8 B 
O,l(ROH TO'IKe. 

17 ICa.RftSI DP SIM811 H83hlBaeTC8 cepe,l(RB.BhlM nepneH)Ull(YJUI.POM K 
0Tpe3Ky? 

18 C(j)opMy1wpy i b·e I{ ,l(OKIUKHTe TeopeMy O cepe,l(HRUOM nepneH,l(H 
Kynsrpe K 0Tpe3Ky . 

19 ,L{OK8>K HTe, 'ITO cepe,l(RHRble nepne11,l(Jmy11srpbl K C'l'OPQH8M 
TpeyroJlbll.H.Kft nepece1ta10TC.R B O.lnf.OH TOQ:Ke. 

20 C<l>oPMYlll:!PYfiTi! H ,!(0K8>KHTe TeOpeMy O nepece'leTUm BblCOT 
TpeyroJTbl!'RM. 

21 Ka.Kall OKPY>KROCTh 883hl88eTcsr BOBC8..8HOB 8 MHOl'OY1'0JlhR HK? 
KaKO ii MHOl'OYC'011l,HIIK IJ83hl88eTCst OITHCBB.llhfM OKOJIO OKPYm -
1_10(:Tu? 

22 C4>op MynupyHTe ll ,1.\0K8>KHTe TeopeMy 06 OKPYlfCHOCTH, 81IHC81l 
lJOH B TpeyrOJtLHHK . C1<0JJhKO Ol(pymHOCTeR MO>KHO BD RC8Th 1l 
,!(8HHhlH Tpeyro111,mm? 

28 K8.K H"M CBOHCTB0l4 06Jt8,!1.ft.lOT CTOPOH.bl 'leTblpexyronhltHK8, OOH 
C8HHOJ'O OKOJIO ORPY>RHOCTtt? 

24 Ka.KaR 01<pymaoCTb H83blB8eTCll ouecarrnoii ()KOJIO MJiOr0yroJU,
H.HK8? K a.Kolt M:BOroyroJU,IDfl( R83bIB8eTCSI BIIHC8.B.Hb1M B OKPY>K
HOC'fb? 

25 C(j)op M ynl'fPY RTe 1-1 JIOKllJKHTe TeOpeMy 06 OKPY>KllOCT H, ODHC8H
HOii 01(0)10 Tpeyr0JT bllHK8 . CRO)lhKO OKpy>KHOCTeil MO>Kl!O 01m
C8Th OKOJIO ,l(aHBOJ'O TpeYJ'OJTbllllKft? 

26 KaKlfM CBOllCTBOM o6na.aaIOT yrJThI '10ThlJ)eXYl'OJU,lllf.Ka, BIIHC8B 
HOT'O B OKPY>KBOCTb? 

,D;onoJIHHTeJI1>B1>1e aa~a11x 
712 ,L{OR8}l(J{Te, qT() K8C8T8Jlbllble, npoB.e,l(eTDlhle qepea KOR[(bI XOp){h:I, 

ae ll.BJJJI.JO~eiic11 J.(H8 Me'l'POM ORPYlfCHOCTH, nepece1<aJ.OTCSI. 

713 IlpHMhle AB 11 AC - 1<acattn1>a-.ble 1< 01<py>1<aoCTH o [(eHTpoM 0 , 
8 II C - TO'IK II 1<acam IJ1 . t.f epea llpOH3 'BOJJ.bS:ylO TO'I._KY X, B3HTYIO 
ea p;yre BC, npose,l(eHa KaC8TeJJbH88 K wroA OKPY)KBOCTH, oepe
ceKBIOU(M OTpe3Kll AB e AC a TO'IKaX M »-N. Jl;oKa>l< HTe, •1TO 
ne p wMeTp Tpeyrom.aa1<a AMN u eeJTB<nma yrJJ8 MON ae 38BR • 

csrr OT s 1,16opa TO'fl{ll X ua ,11yre BC . 
714* ,!l;ee OKPY->KllOCT TJ HMeTOT 06nzy10 TO•IKy M II o6ozy10 1<aca'l'enblJYIQ 

B 3TOl! roqKe. fl p SIM88 AB K8C8eTCSI O,!IHOii OKpy)Rl!OOT H B roq -
1ee A , a ,l(pyroli: - ·a TO'l:Ke B. AoKa>KaTe, "ITO TO'IRa M Jie>JC11T aa 
OKpy>KHOC'm C AlHIM8TJ)OM AB. 

185 0KpJ111</t(/C/11b 



715 

716 

717 

718 

719 

720 

721 

722 

728 

724 

,IJ;HaMeTP AA, OKPY>KHOCTH nepne .a.a;uKy Jrnpea: K xop.a;e BB1, 

)'.(oKalK.HTe, 'ITO rJ?a,tzyCB&le M8Pbl 11.yr AB 1(1 AB ., M8BbllIHX nony. 
OKpy)KBOCTH, p8,BHLI ., 

To'IKH A, B, C If D Jl8)f(QT Ha 01<py~rn:OCTH, ,D;oKruKHTe, 'ITO 8CJiJ! 
v AB =vC D , TO AB=CD. 
0Tpe30K AB Hll JUl8TCH AHllMeTpOM OKpy.)f(BOCTll, 8 xopAJ,1 BC H AD 
n apanneJlblU,l, ;z:toKBlKHTe, 'ITO XOPAB CD 1lBJl!leTCSI AUBMe,rp<ll\l, 

Ilo A8llllhl'M pHCYHl<B 237 AOkll)KH'l'e, 'ITO B 
1 LAMB =2 (vCLD + v AKB). 

PeweHHe 
llpoae,11.eM XOPAY BC. TaK KBR LA JV.8 - BH811l· 
BHlt yron Tpeyrom,HHK& BMC, TO LAMB = 
= Ll + L 2. n o TeopeMe o BnHcaRRoM yrne Ll = 

=½ u CLD, L2 = ~ u A K B, noaToMy LAMB = 
C 

1 
= 2 (vCLD + v AKB). PMO, 237 

'fepe3 TO'IKY, Jl 8)K81Jzyl0 eae ORPY>KllOCTfl I npoae.a;eai,r ,t\138 ceKy • 
IIlR8, ,D;OK8>KHT8, 'ITO yt'OJI M8>KAY IUtMl'I H3MepH8TC I! no;rypa .38 0 · 
CTblO ,11yr, 38KJI10'18HB&IX BBYTPH y r na. 

MO)ReT Jlli1 aeplllBBa pa3HOCTOPOHJ1ero TpeyroJibllRKB Jl8)f(8Tb 
Ha cepe,IIW!RO M nepneBARRYJIJlpe K KaKOH•JIH60 CTOpoae? OTaeT 
o6ocByiiTe. 

,IJ;OKQ)l<l'l!l'e, 'ITO ec.n H B upH MOyr0JlbHBK MOll<BO BDHCQTb OKPYlR· 
HOCTb, TO 3TOT npHMOYT'OJibBHK - KBB,ll.PBT. 

'f eThlpe X yt'OJl.bHJIK ABCD ODHCall OKOJIO OKPY)KHOCTH pa,l(HyCa r. 
J,faaeCTHO, '!TO AB : CD = 2 : ll, AD : BC= 2 : 1. HtU!.a;HTe CTqpo)1£1 
'leT&1piixyl'OJlbllHK8 , eOJIH ero DJ!O!Il8,Z!l, PBBH8 S. 
,Zl;OK8'KHTe, 'ITO eCJJH Dp1lM&1e , COA8Pll<a~e OCHOBBHHH Tpane• 
11,HH , KBClllOTCH OKpymHOCTH, TO npH M8SI, npoxo,11im.aa 'lepea ce· 
pe,ll.Hllbl OOKOBl>IX CTOpoB Tpane~HH, npO XOAHT 'l .epea ~ewrp 3'f()ii 
OKPYlK.HOCTH . 

):(oKall<l!Te , 'ITO 8CJ111 B BblllYKJIOM 'le'l'hipiixyrom, 1n11<e CYMM&I 
npOTHBOIIOJIOll<.HblX c-ropoa Palllfbl, TO a 3TOT 'leTblp8XYJ'OJlbHH K 
MO)l(BO Bll HCBTb OKpy)KBOCTb. 

PemeaBe 
IlyCTh a BIJllykJIO M treT&1piixyflOJ1bRHKe ABCD 

AB+CD=BC+ AD . ( 1) 
To'IKa O n·epeceqeHHH 6HOC8KTP HC yrJIOB A H B PBBBOYA8JI8H8 OT 
CTOp OH AD , AB H BC, n03TOMY MO)l(J:10 npoaecTH OKPYll<HOCTb C 
11,eaTpoM 0, 1<acaionzy10C11 YJ<aaaam.oc Tpe x cropoa ( puc. 238, a). 
,ll;OKlUl<e M , 'lTO 3T8 OKPY>KHOCTb KacaeTCH TBK•ll<.8 CTOPOBLI CD H, 
3BB'I HT, aBJJaeTC R anuca1:1aoA s tre T&1p ex yroJ1bH HK ABCD. 

186 r .canu VIII 



Ilpe,AilOJIO)lUIM, wro 3TO Be T81<. TOr' ,A8 npS!- 8 
M8SI CD JIH6o ue HMeeT o6ntHX TO'leK c R;-~ 
ORPY)l(HOCTl>IO, ;m6o RBJIS!eTCSI ce1<yntel!. 
PacCMOTP HM nepeb!H cny,iaA (pac. 238, 6). 
Ilpoee.AeM KacaTeni.HyIO C'D', napaJIJieJihHYIO 
CTopoue CD (C' n D' - TO<a<H aepece'leJms 
1<aeaTeJlbHoli co CToponru.m BC B AD) . TaJ< A 
Kai. ABC 'D' - OilllC8BHhlH 'le'l'hlpexyroJtb· o) 
B:HR, TO no CBOHCTBY ero CTopoH B 

AB + C'D' =BC '+ AD'. (2) ,-;;::;,~ ~ 

HoBC' = BC-C 'C, AD '= AD - D'D, noaTOMY 
H3 paeeacna (2) nonyqaeM: 

C'D' + C'C +D'D=BC + AD - AB. 
Il paaa11 '18CTb 3TOl'O paeeHCTBa B CJ,IJIY (1) 
paena CD. TaKHM o6paooM , np11xo .111-tM R pa• 

• BeHCTBY 

C'D' + C'C + D'D = CD, 

A 
6) 

PMC, 238 

D 

T, e. B 'leTl,lpexyl'OJll>Bl!Ke C'CDD' Ol(H8 CTOpoaa PIIBH8 Cy.MMe 
TJ)eX APYl'HX CTOPOR. Ho 3T0l'O He MO)l(eT 6bITb, 1:1, 31J8'1HT, aame 
npe,All0J10.ll(88Me ourn6o11uo. AHaJIOrl{'IHO MO.ll<HO ,AOK838Tb, 'ITO 
npnMa.R CD ae MO>KeT 6bITb C8KYJJ.\8.H OKPY>KBOCTB. Cne,Aoea
TeJlbHO, OKPY)l(BOCTb KacaeTCJl CTOpOHbl CD, 'ITO H Tpe60B8Jl0Cb 
D,OK838Tb, 

726 HaA..AHTe pa,AHYC OKPY>KHOCTH , BllHCaBBOH a npHMOl,'l'OJlbH'ytO 
Tpanetn1IO C OCBOB8JUISIMH a H !,. 

726 IJ;eRTP onucaRROH OKOJIO Tpeyrom,HITT<a OKPY)KHOCTll Jleli<-HT Ra 
Me;l{BaRe. ,ll;o.1<am1:1Te, =o a-roT T]leyrom,euK J11<160 pasao6eiu>ee
m,,m, Jm60 npHMOYJ'OJlbBN.H. 

727 B paseo6e,o;peaHbIH TpeyroJibBBK anucaua OKPY)!(l!OCTb c o:eeT 
POl\l 01 B OKOJIO e_ero onucana OKPYJKBOCTb C o:eaTpoM 02, ,lloKa
)RHTe, '!TO TO'IKH 01 H 02 ll8Jl<8T Ha cepe,AHIIHOM nepneHAHKYJIBpe 
K OCHOB8HU10 TpeyroJib!UI.Ka. 

728 ,ll;OKaiKHTe, '!TO eCJJ:H OKOJIO poM6a MOmHO OllHC&Tb OKpymHOCTb, 
TO 3l'OT po¥6 - RB.SAP8T. 

7~ ,lloKaJKHTe, 'ITO eCJW 8 'l8Tblpexyro11bHHKe Cy.MM& npoTHBOIIO · 
JlO)l(IIl>fX YJ'JIOB paBB8 180°, TO OKOJIO 3T0['0 'leT1>1pexyl"OJlbllH'K8 
MOlKHO OllHC8Tb OKpylKHOCTb. 

PemeBHe 
Ilyc-ri. .a <ieThlpe x yroJihBHKe ABCD 

LA+LC: 180 °. (1) 
Il po.eeJ{eM oKpymHoCTb qepeo TPH ae p mHHbl •teT1,Ipexyro111>1IH1<a: 
A, B HD (puc. 239, a.) - H ,AOKB~eM, '!TO ORB npo' X OAHT T8K~e 
'llepe3 aepmu-uy c, T. e. llBJl -.118TO.II OIIHCaHHOft Ol<OJIO <reT&rpeX-

J87 OKPJJ"'"""m o 



730 

731 

732 

738 

734 

735 

736 

737 

yrom.mu<:a ABCD. Ilpe ,ITTIOJIO)KRM, 'iTO aro 
He TIU(. Tor.u:a eepillHRB C JI8lKHT JIH6o llB}l'r · 
Plf Kpyra, JIH6o BHe ero . P acCMOTpllM nepBblR 
cJiy'irui (pnc. 239, 6). B llTOM CJiy<tae LC= 

½ (v DAB + v EF) (cM. aa.u;a<1y 118), R , CJie-

,ao:saTeJlbHO, L C > ½ v DAB. TaJ< KllK LA = 

1 1 =2v BED, TO L A +LC>2 (v BED +v DAB )= 

: 1. · 360° = 180°. 
2 

H Tax, MLI noJIY'ffi.1111. = LA+LC > 1Bo•. H o A 
8TO npoTIIBOpeq ff T YCJJOBJUO ( 1), 11, 3Ba'l ll T, 
uaore npeAJ10JIOl!<eHJ:1e onm6o•nro. A.Hano
rHlQJO MOlKRO )];OK838Tb (orrHpBRCb aa 3a)];8'IY 
719), <!TO aepWHBa C ae MOl!<eT Jl8»<ATb BH8 
Kpyra. Cne.u;oaaTent.Ho, aepw11ua C J18)1(BT ua 
OKpylKROCTR, '{TO H Tpe60B8JI0Cb AOK838Tb. 

D 
a) 

B 

6) 

qepea TO'\fKH A II B npOBCJJ.8Rhl llpjQil,IC, nep - PMC. 239 
118tlAHKYJUtpHb18 K CTOpOHllM yrna AOB 11 

C 

nepeceK8lO~BecR B TO'lK8 C BHYTPH yrJia. )loKa;J( HTe, ' I TO OKOJIO 
'leTwpex:yroJ1&1DrKa AOBO MOJKBO otrucaT& oKpym;uocT&. 

,!(O'K8)1(HTe, '!TO OKOJIO :SblJIYKJioro 1J8Thl!)eX'.Yl'OJlbJWKa, o6p 830 • 
aaaaoro DPK nepeceqenHR 6HCC8KTPBC YTJIOB Tpanen.11H, MO lKRO 
Olll:IC8Tb OKPY)l(HOCTb. 

B np,rMoyron&HOM TpeyroJihHHKe - ABC H,3 'l'O'lKII M CTopoabl AC 
llPQBOAeH nepneHA0:KYJIJTP MH K rHllOTCJJY38 AB. ,!(Ol<ll'l<Wl'e, 
'ITO yrm>,1 MRC H MBC pasnbl. 

Q llaitp;wre pa.u;Kyc BlWCIUlBOH e paaaOCTOpOHRHii "I'peyroJIJ,B l!K 
OKpylRHOCTR, eCJIH PIIAHYC ODIICamJOR OI<pymaOCTB paaea 10 CM. 

,[(OK8)1Q}Te, •ITO ecJm 11 napaJinenorpaMM MO)ltHO BIUIC&Tb OKP,')lt· 
BOCTb If MOJKBO OllHCBTb OKOJIO aero OKPYJRUOCTb, TO 8TOT napllJI· 
neJtorpaMM - Kaa.u;pBT. 

B Tpane~mo c OCUOBaJUUiMII'. a It b M0)1(80 :SITHCIU'b OKPY'f<HOCTb 
H OKOJIO 3TOH Tpanea,HH M.OJRHO OllHC8Tb OKpymROO Tb. Hrui.u;ll'.Te 
PIIARYC BIWCBHHOH Ol<PY"-<HOCTII'.. 

□ ,D.ruu.t npRMaJl a, TO'II<a A , Jl8X(8.lll8Jl SB 3TOH rrpsrMoii, H TO"l· 
KB B, se JI8)1(8.lIIO.SJ ea . ueiL nocTpoa-re 0Kp}')t(1100Tb, npoxo.u;R · 
lI{ylO 'tepeo TO"l:l<Y B }I K8C8IOIIIYIOCll npBMOH a 8 TO'I:Ke A. 
.D;aB.bl ABC rrapaJIJI8JlbKb18 nps~u,re H TO'IKB, se JI8JR8.lIIIIS ltJI BB 
OASOR H3 1rnx. IlOCTpOHT8 OKpymsOCTb, UpoXOAITTI(YIO qepeo AaB· 
IIYIO TO'IKY Ji ,KllCBJO[D,ylOCSJ ABRRblX rrpJL'IO,fX. 
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3 TII maea nocBRll.\eHa pa3pal5oTKe eel(TOpHoro annapara reo
Merp 1111. C noMOLUblO eel(TOPQB MOlKHO AOKa3b188Tb reopeMbl 

H pewaTb reo MerpH48CKH8 3cl.a8'1H. npHM8pbl TBKOro npHM8H8HHR 
eeKTopoe np>teeAeHbl e ABHHOi:i maee . Ho H3Y'l8Hke eeKTopoe no
ne3HO 811.\8 11 nOTOMY, 4TO OHH WHpoKO HCnont.:1y10TCR B <J>H3HKe A/lR 
onHcaHl1R P83nH4HblX $H31149CKHX eenH'lHH, Tat<HX, H8np11Mep, K8K 
CKOp0CTb, ycKOP8Hl18, CH.na. 

I I Il oHHTHe BeKTopa 

79 IlOBffTlle B0K TOpa 

Mnor11e (j;)H3H'feCKHe BeJlB'llUl.l>I, HanpRMep 

c11.na, nepe Me.meB.He MB'l'BPIIBJlbBOH 'fO'{l(M. , ci-opocTb, 
x ap8,KT8Plf3YJ()TCSI Be TOJil>I<O CBOHM 'IHCJIOBl>IM 3Ha
•rerureM, ao a aanpaeJieimeM e apoC'l'paac-ree. TaKHe 
!)>H3K'l8CKliO B8JIJAlfHbl HBOW BaroTCR B8KTO p lD>1M.H 

·uenH'Uln aMll (rum KOl)O'I'KO seKTopa~1a ). 
PaccMOT})HM npHMep. Il yCTh H8 Teno ABifoTBY

OT Cl-lJJ8 1l 8 H. Ha PHCym<e CHJIY lf306palt<alOT OT

peaKOM co CTpe.llKOit (pHC, 240). OrpenKa y-K8.Jbfll8eT 

uanpaeJJe .HJle CHJibl, 8 .ll,JlliH8 OTpe3KS: COOTBeTCTBy-

A 

B eT B Bhll5paHBOM M BCIDT868 'IRCJIOBOMY 3H8'{8fflll0 

CWihl. T aK, Ha p11cy&Ke 240 CRJia B 1 R H3o6pame

B8 OTp83KOM J:VIKHOH 0,6 CM, llO3TOMy CHJI8 B 8 H 
Hao6p~eaa 0Tpe3KOM AJJliHOi!: 4 ,8 CM, 

PMc. 240 

0TBJI8K8.RCh OT KOllKP8TB1>1X CBOHCTll 4>a3aqe 

CI.HfJC B8KTOPBlilX BBJl]f'IHH, Ml:,I npHXOAHM K reoMeT
P.H'l8CKOMY llOBHTIIIO B8KTOp(l. 

PaCCMOTpllM IlpOH3BOJihHhTi' I OTP83OK . Ero 
K ORqh! B83hIB8IOTCII TaK$8 rpllllH'tBLIMII TO'IK3Ml .f 

0 1'pe3Ka . 

Ha OTpe3Ke MOmRO y-K838Th ABS uanpanJie

lUtR: OT OABOii rp8BH'IHOH TO'{K lf K APYl'OH n aao6o-
POT (PllC. 241). PMc. 241 

-qT06bl Bb16p8Tb OABO H3 aTBX eanpaenea 1di, 
OAHY rpaHH'IHyro TO<tKY O'l'pe31<8 eaaoaeM 11a-taJIOM 

J 89 B,Kmopw 



OTpe3Ka , a APYJ'YIO - KOBl:{OM 0Tpe3R8 H 6yA eM c<m 

Ta Tb, 'iT0 0Tpe30K HaDpa.BJieH OT B8'll8Jl8 K K0 9lU' . 

OnpemmeRJ1 .e 

Orpe30K, AJJII K0T0poro )'1<838B0, K8K8ll B3 81'0 rpa 

HH'JHblX T0qeK cqHTaeTCll H8'18Jl .0M , a K8K811 - K0H 

[l0M, H83bUlaeTCll eanpaB/JeJIJD.tM OTpeal.OM HJUf 

eeKTOpoM. 

Ha pHcyuxax BeKTOP ll306paJKaeTCll OTJM18K0M 

co CTpeJJKOl!:, DOK83blB810~eH H8llp8BJI8HHe eewropa. 

BeKTOpbl o6o3H8'1810T ABYMll 3aI' J18BHbtMB JJa'I'HH· 

CKKMH 6yKB8.MH CO CTpeJJROJ1 B8A HHMH, BanpKMep -AB. Ilep .888 6YRBa o6o3uaqaeT uaq8JI0 BeKropa, BT0· 

pasr - Koaen (p11c. 242). Ha p u cyHKe 243, a aao6pa-- - -)1(8!l.bl aeKTOpid AB , CD, EF; TOqKu A, C, E - uaqa-

.na rrr11x aeKT0poa, a B, D, F - we K0BIU>l, BeKTOPbl 

qaCT0 0003Ha'l810T H 0AHOA CTp0'iBOA JUl:THHCK0H 
••• 

6yKBOl!: co CTpeJIKOH BSA Bel!:: a, b, c (puc. 243, 6). 
~Jllt Jl8J11:,B8Hlllel'O [l8JJecoo6paaao ycJJ0BIIT& · 

CR, 'l'l'O JII0688 TO'l!Ka UJIOCKOCTH T8KlR8 .IIBJIIIBT

CII BBKT0poM. B BTOM cny.qae BeRT0p ea3b!B8eTCII 

H)'JIBB&IM. Haqano H}'/JBB0ro B8KTOpa: CQBJI8A88T C 

ero K0llll,0M, Ha p11cyue TaK0A B8KTOP H3o6pamaeT• 

CII OAHOl!: TO'l!KOA. EcJIH, uanpKMep, T0'lKa, H3o6pa 

)R8J0~811 uyn:e:aol!: aeKTOp, o6o3uaqeua 6yRBOl!: M, 
ro AaBHhlA uy11eaol!: aexrop Momuo o6oaxaq.HTb TaK: -MM {puc. 243, a). HyJteaoi 11eKTOP 06o3:aaqaeTC11 - -T8K)l(8 CKMB0JI0M 0. Ha pncyuKe 243 BeKT0pbl AB, -- -CD, EF ueiry.neable, a aeKTOP MM iryJteaol!:. 

- ,!tnHBoi HJIH MO.[O'Jl 8M HeHyJJeB0l'O BBK'l'Opa 

AB ea3bl888TCII Jl,JlffH8 0Tpe3Ka AB. ~Ha BeKT0pa 

AB (ee .Kropa a) o6o3Ha'laeTCR TaK: j .AB I (I a I), ,lvuma 

uyneeoro BeK'l'Opa C'l!HT&eTCR paesol!: uymo: JOl=O. 
,l(JJHBbl BBKTOpoB, K3o6p8lReHBblX ea PHCYB-- . -

Rax 243, a u 243, a, Ta1<oe1>t: · I AB I= 6, I CD I= 5, 
l iF l= 2,5, IMMJ=o, lai=.Jia. 16 1= 4,5, icl=s 
(K8>KABll R.ll8TK8 ua PHC:\'HKe 243 HlileeT CT0P0Hy, 

pae .ey10 e1uraxu e H3M8P8HHII OTP83KOB ) , 

190 

PMc. 242 
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I 
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o) 
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j ~a -·.j 

1--1 I_ ,, L ll 
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6) 

PMc, 243 
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80 PaaeRCTBO BeKTopo a 

Ilp .e;!(J(e tJeM ARTL onpe,neneHlf.e paem,rx eeK• 

ro poe, o6paTHMCJI K npru,rnpy . PaccMOTPliM AB IJ>Ke,. 

n 11e TilJll\, npH KOTOPOM ace ero TO'IJUI ,IIBlilKYTCJI C 

OJIHOU Ii TOH >Ke CK OPOCT.blO H B OIUIOM JI TOM me 

1,1anpae11emu 1. 

CKOPOCTb Kl\lK,!lOU TO'IK H Af 'l'eJll\ SBJlll8TCII 

ae KTOPBO H eeJllf'fHBOH, D03TOMY ee MOJKBO 11306pa-

3JITb BanpaeJJeBBblM OTP83KOM, Bl\'UIJIO KOTOporo 

co srra,naer c TO'IKOH M (puc. 244). TIIK KIIK see TO'I· 

KH. rena ,nBHlK}"l'Cl! C o.nuoii ll TOH )l(e CKOpOOTblO, TO 

oce uanpaeJIBHJlble . OTpe3KII, m3o(ip8)1( 8 l01I1He CKOPO· 

CTB <ITU TO'tf8K, llM8!0T o.a;ao H TO me uarrp8.BJl8BH8 

M ii 

11 AJ!Wlbl !I X PBBB.bl, PH O. 244 
3TOT np HMep DO,!lCKl\3blBl\eT HI\M. KIIK onpe,ne• 

JUITb paeeBCTBO BBl<TOpoe. 

Ilpe/lBap B TBJibBO eee.n:eM DOBIITHe KOJIJIKBB· 

apebIX e eKTopoe. 

H81fYJl8Bbl8 BBKTOpbl Bl\3b1B8IOTCl! K omn me · 

apHldMJl , BCJIH OBH Jl8lKI\T JJB60 Ha O,IIHOH TTPII MOU, 

; n160 Bl\ rrapl\JIJI8Jl.l,BbIX Dpl!Mh! X i l!yJI8BOH BBKTOp 

c ttwraeTC •.11 'l(OJlJIHBeapH!,lM mo60MY BeKTOpy. 

Ha pu oyBt<e 245 B8KTOpbl a, b, AB, CD, MM -( BBKTOP MM HyJJeso ff ) KOJI.JlliHeapHbI, a B8KTOPbl - __. - -AB H EF, a Tl\k>Ke CD H EF ae KOJJmrneapB.bl. 

ECJIJ! .a.ea aeH}'JJee= eel(Topa a. H b 1<011JIHBe• 

11pa1,t, TO ORK MOryT 6b1Tb aanpae.qeB:bl .11.1160 OAH· 

HI\KOBO, JIH60 1Ip0THBOOOJ10lf<BO. B nepeOM CJIY'll\8 - -B8KTOpbl a H b llll.ablBll!OTCII co s a np a n ne am.tM II , 

ll BO BTOPOM - n p OTHJIODOJIOlE B O a a npan n eaa.lJMH 1• 
• • 

C ottanpaeneHBOCTb eeKTOP0B a B b 0603H8'1881'C.ll 

E 

PMc. 245 

I He-rpy,llBO /lftTJ, H TO'IBOe onpe)le,,eeae 3TH X noBR'l' Kil. 
Hanpw..,ep, ABB 11eey11e1u,,x eeKTOpa, 11e>1<a~e aa oa
PaJIJteJU,BblX npru,11,1x, aa3Ll.llaJOTcsr coeaopa1111euawM1t 
(IIJ)Offl8OIlOJIO3<BO B811PaBJ18RBbl':,UJ), ecnu IIX KOBlll,I 
Jl0)1(8T no O,llKY eropoKy (no Pa:JUble CTOpo1u,1) OT npsr
MOJ!., npoXo,ll~ell '18I)e3 eaqana. RaK c4><>pMymtpoJ1aTb 
ae11J1orli'I.Hoe onpe.t1eneeKe 11,11n »eeynee1,1x ae1<TOpoe. 
nemalI{mi: ea o.11aoil npa1,1ott? 

J 9 J IJ,imoopw 
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CJie,ny,oo:p{M o6pa30M: a ft b. ECJIH me BeKTOPhl a ii 
b npOTHBOnOJ10>1<Ho aaapaBJ1esw, TO aTo o6oaaa'l.a• 

l()T TaK: a fib. Ha PHCYB-Ke 245 H3o6pa>KeHbl 1(.aK 
COHanpanJteJUrble, T&K H UJ)OTHBOllOJIO>KHO 11anpaB• 

JleBBl,le BeKTOphl: a tf b, a tt CD, at l AB, b tt CD, 
b H AB, AB H CD. 

Ha'lano xyneaoro aeKTo pa coJlll11,11aeT c ero 
KOJ'lllOM, ll03TOMY ayJt ·eaoit BeKTOP ae HMeeT R8KO· 
ro•m160 onpe,11eneHHoro Hanpannemu,. 11Ha'l.e roso 
pa, mo6oe aanpaBJJeHHe Momao C'tBTaTb aanpan 

neaae M flYJieBoro BeKTOpa. YcJJOBBMCSI c•m TaTJ,, 
'!TO HyJieBOU 88KTOp COHllnpaBJl8R C JII06bl.M BeK'l'O• 

poM. Ts KlfM o6pa-aoM, ea p:itcysKe 245 MM 1 t AB, 
MM tt ; VI T • .11. 

Heayneswe KOJimlHeapRble neKTOpbl 06na,11a-
10T CBOi-icTBB.MJi, KOTOpble np0HJ!JllOC1'papoaae1,1 Ha 
pacysKe 246 , a - e. 

Jl.!IAifM Tenep1, onpe,11eneim.e paBHJ,IX BeKTOpoB. 

Oupe,ae.irelffle 

B eK'l'OPbl ua3b1BIUOTC8 pasm.rMH , eCJII'! OHR COHO· 
npaBJtem,i VI HX AJIUBbf panHJil. 

T a1orM o6pa30 M, B8RT0p1" a H b paBHJ,J, eOJIH 

at f b H I a I = I b ,. PaneucTBO BeKTOp0B a R b o6o3BB· .... 
'IBeTCSI TBK: a = b. 

81 OT Jt Jla.;n.IBaflile ll8KT0pa 

,OT A 8Hll'OH T0tmH 

Ec.1rn TO'I.K& A - H&'laJIO neKTopa ii. TO l'OBO· 

pnT, "!TO B8KT Op a OTJlOllt811 OT TO'IKlf A (pHC. 247). 
J].0K&>K8M CJ18AYJOlllee YTB8P>K.ll8lt1 1e: 

OT JIJ06oii TO'lX H M MOlkHO OTJJ<»IIBTl> B8K · 

TOP, pa.aBWii JlllHBOM)' B8KTOpy ii, JI np.HTOM TOJll>KO 
0,!IH)I . 

B caMOM ,11ene, e<:JJH ii.- 1fYJiesoi% B8KTOf, 

TO HCKOMbIM B8KTOpOM BBJineTCB B8KTOp MM. 

192 

&..~ a ti.; b 11.; 
mooltb <c-"oi 

a) 

Ee.nu allc. b!IC: 
,,.,,atff 

6) 

&n,- otlc: i tlc: 
moallb 

o) 

P>1c. 246 

&KmOp Q O~tH 
om m9"}<•A 

PMC. 247 
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,no lfYCTIDif, '<l'PO BeKTOp tl 11eayJ1esoii:, 8 TO'IKH A R 

8 - 81'0 H8'18JIO 11 KOaeo;. Ilpose,11eM qepe3 TO"ll<Y 

,\f apHM}'IO p, IlllP8JIJieJibHYJO AB (pHC. 248; eCJlH 

M - TO'll<a llpJlMOH AB, To B K&'lecTBe llPJIMOH p 
ao3 1>M8M c&My npffMYl() AB). Ha apHMo.ii p OTJIO• 

}!CHM OTJ)e3Kl:I MN H MN ', PaBRble arpe3KY AB. - -,1 s1>16epeM e.a seKTopos MN 11 MN' TOT, 1<orop1,di 

ro narrpaBJieH C BeKTOpOM O (Ba pacyirae 248 BeK• -ro p MN) . SToT BeKTOP B HBJIIIeTCJI HCJ<OMblM ueK • 

ropo M, paBm.L'II BeRTOpy a. li3 llOCTpoelllut CJieAyeT, 

wr o T8KOii: BeJ<TOp TOJibKO 0,ll.BB. 

3aMe'l&BHe 
PaBHble BeKTOpbl, OTJlO>Kemn,re OT p83HblX TO· 

' LeK, 'l8CTO 0003B8"1a!OT OAllOR H roii '1<e 6}'KBOii. 

'l'o K 06oaaa•1eBbl, aanpKMep, 1)8BHI>le BeKTOpi,t CKO· 

pOC'l'll P83.llK'lliblX TO'leK 88 pacynKe 244. H11or,11a 

u po TaK He BeKTOpbl rosopJIT, 'I TO 3TO 0)1.Hll ll 'llOT )Ke 

Bl!KTOP, HO OTJI0)K6,llHblK OT pallBblX TO'leK. 

llpaKTH'ICCKHe 38A"8BH R 

PMC. 248 

738 On.!e-roTe TO'll<B A, B H C, se Jle>K~1'18 Ha 0.AHOA 11p11Moi!. Ha• 
qepTHTe see BeHyJI8B'ble Bewropbl, R8'18Jl0 U KOB81l; KOTOPl>O!: CO· 
Bil8AaIOT C KaKBMl'l·TO ABYMH 1'13 3THX TO'leK. BbIIIHDDIT8 ace no
nyqeH8.ble B8KTOPbl B YK8)1(HT8 :H8'18Jl0 H KOHeu; KO)K,!IOro 08KTOpa. 

739 

740 

741 

Bb16paa IIO,ll.)(O,D,~ru! MBCWT86, Ha<tepTHT8 B8KT()pbl, H3o6pa)Ka • 
IO~He 110.118T C8MOJl8T8 caa'l8Jla R8 , 800 KM Ba lOI' OT ropo,11a A ,ll.O 
8, a llOTOM Ba 500 KM sa BOCTOK OT ropo,11a B p;o C. 3aTeM ea•1ep--THTe B8KT0p AC, KOTOpblii IJ300p8>K88T nepeMe~eaJ:le R3 aa<ram,-
aoit TO<n<H B KOHe•myro. - - -Ha• ,repTHTe seKTOph't AB, CD II EF TOK, 'IT061>1: 

a) AB, CD H BF 6wn1 KOJIJllraeapa1>1 11 I AB I= 1 CM, I CD I= 2,5 CM, 
J EF I= 4,5 CM; - - ~ -6) AB u EF 6blJlH KOJIJtJlHeapHbl, AB u CD OblJIII He KOJL/llllleap-

lTbl 0 IABl= 8CM, JCDl= 1,5CM, JEF[= l CM. 

H aqe()THTC ,11,sa B8KOJI.1IB:HeapSJ ,rx BeKTOpa ll IJ b. Jifao6pa3HTe Be • 

CKOJlbKO Bel<TOpos: a) COHBnpaBJteBHb!X C B8KTOpoM /l; 0) COH8· 

rrpaBJieBBblX c »eK ·ropoM b; s) npoTu:sonOJIOll<BO «anpaBJieHRblX - -BeKTOpy b; r) npoTlBODOJl()lKIJO eanp8BJl8FIHLO( BeKTOPY a. 
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742 Ha<JepTRTe JlBa 88KTOpa: a) U-.'118IOII{}l8 pa.a1n.ie jfJIHHbl H B8R0J1 • 
.1orneapm.re; 6) HM8IOD.(He pa.am.ie Jl.JlHllbl R C0llanp11J1:nea1t~ll; 
s) HMe!OII(lle pasa&1e AJIHJU.t H rrpoTua ·ononomao aanp1U1J1e111u.ie. 
B K8.K0M CJIY'l88 ll0JtY'{eB111>1e B8KTOpb1 plUIRbl? 

748 H a<JepT.1:1'1'8 aen:yneaoll' B8KT0P a H 0TM8TbT8 RB DJIOCKOCTH Tt)H 
TO'CfK·R A, B a C. OrnomuTe OT TO'le1< A , B II C se1<Topb1, paa , -· 111>1e a. 

3~atJJ:t 
7.44 ltaKH8 H3 CJl8Jl.YIOl.tlHX B8JJR-<KH llBJll!IOTCl! B8KT0pllblllUJ: CI;<0pOC'l't,, 

Macca, CHJJa, BpeMll ; T8MD8P8TYP8, ,ll;<ltllHa, DJIOD.(BJl.b, pa6oTa? 

745 B rrpHMoyroJJbHH1<e ABCD AB= 3 CM, BC = 4 CM, M - cepe.a.H11a ~ - - -... 
cropo111>1 AB. Hali'p;HTe AJJHRbl eeKTopos AB, BO, DC, MC, MA, - -CB, AC. 

746 OcaosaBJJe AD np.RMoyroJl.b11ou TPBnei:urn ABCD o npirM blM 
yrJI0M A p8BHO 12 CM, AB = 5 CM, LD = 45 °. Haup;HTe AJIHll'bl BBK· - - -T0poB .BD, CD II AC. 

747 B hIIIRmHTe nap1,1 K0JIJIH:Reapm.Tx B81<T0POB, l<OTOp1.te onpep;e
Jlll!OTCR CTOp0HaM.H: a) uapMJI8JIOrpaMM8 MN PQ; 6) Tpaneq u.11 
ABOD c ocuo11a11Hl!MR AD u BC; a) TpeyroJJb1Ut1<a FGH. 
'YKBlK .HTB cpeAH HRX napbl coaanpaBJI8HHbIX. H llpOTHBODOJIO)l(BO 
aanplUIJJ8ff.HblX B8K,TOp08. 

748 ~aros.llJUI napannenorpBMMa ABCD uepeceK&IQTCH a T0'il<e O. _..,_ --. _,.... 
PBBKbl na aeRTop1>1: a) AB a DC; 6) BC a DA; a) AO n 00: - -r) AC H BD'l OrseT o6ocHyihe . 

749 □ To-<KH S H T J1BJ18JOTOH ceperornaMH 6oR0.BblX cropoH MN 
ll LK pasao6eApeaaoA Tpaue~ MNLK. Pa:sa.1>1 JIR ·»eKTo pw: ---~-~--:.-.... a) NL u KL; 6) MS H SN; a) 1\.fN u KL; r) TS a KM; .a.) 'l'L -a KT? - -750 AoKamHTe, -<TO ec.nH seKTopw AB If CD pae.w.i , TO cepe.11lfH1>t 
peoKos AD n BC co»naA8.l01' , AoKam ll Te o6paTuoe yT11ep)K,ne - -ecnn cepe/U!Hbl OTpe3KOB AD HBC coenap;alOT, To AB = CD. -751 Onpe.a.e;mTe BRA qeTwpexyron.1>HHKa ABCD, eCJIJj,:. a) AB== 
H IABl=IBCI: 6) AB tt DC, a seKTop1,1 AD 1t BC ae KO 
m~aplthl, 

752 Bepao JIH yTsep)l(Jl8BHe: a) ec.n» ii== b, TO a tt b; 6) eCJJH a= b 
ii .R b K0JIJIHBeapahl; B) ecJlH ii= b, TO a i ! b; r) eCJJH a 1t b 
a=b; A) eCJIIS a=O, TO iit t b? 
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t ~ CJJomeHHe H Bhl "tJ.HTaHRe BeKTOpOB 

82 CYMMa ,l'Olyx ue.KTopou 

PacCMOTpHM upH:Mep. [IycTb MaTepHRJlbHRR 

TO'IKR uepeMecT HJIRCb H3 TO'IRB A B TO"lKY B, a aa

T6 M Ha TO'IKH B a TO"l1<y C (p Hc. 24.9). B peayJlbTRTe 

3T BX ABYX u epe MellleHHfl, KOTOpble MO>KBO npe,n:cTa-- -81'.!Tb BeKTOPaM B AB lf BC, MaTePRBJU,HBII TO'll<B. 

ae peMeCT HJIBCb R3 ro•nrn AB TO'IKY c. Ilo3TOMY pe

ay n&T BPYIOlllee nepe Me 111eaee MO.)l<JlO D()e,l(CTaBl!Tb -B8 KTOl'.)OM AC . Il OCKOJlbl<)' aepeMell\8 .lllle l!'.3 TO'IKB 

A B TO'lfl<Y C CKJIII.Q;blBReTCll H3 nepeMell'(BBl:fll H3 

A D B R nepeMeJlleBllll 0 3 B B C, TO B8R TOp AC - -ec T8CTB81IBO BB388Tb CYMMO R BeKTOpoB AB H BC: - - .....:.. AC=AB + BC. 
Pacc MOTpeBHl ,d t np1,u ,sep DPHBO ,ltHT nae K no· 

l! IIT R IO CYMMl>I AJIYX BeKll'OPOB , - .. 
Il yCTb a H b - ,!(88 BeKTOpa. 0TM8THM IlpOH3 · 

BOJlbBYIO TO'IRY A H OTJIO>KHM OT 8TOH TO'iKH BeK• - -TOP AB, paem.r li a ( p uc. 250 ). 3aTeM OT TO"lK R B - - -OTJJO>KHM aeK'rop BC, paaBbdi. b. B eKTOp AC Ha3bl· 

B8 8TCII C)'MMOH BBRTOpOB a H b. 
TaKoe npBB HJIO CJIO>KeBl:111 BBK'ropoe B83blBB · 

eTCII npa BMJIOM TPByrom.HHKa. PH CYROK 250 DORC· 

IHreT wro H83BBHJ!e . 

,UOK&.;KBM, 'ITO ecJI H np H CJIOlKelUlH B8KTOPOB 

0 0 b TO'I RY A, OT KOTOpo A OTK JI8,!(b lB8BTCH l!eR• 

To p Al3 = a, 3BJ\18BHTb ,n:pyroe TO'IKOH A1 1 TO B8K· - -To p AC 3aMeH HTCR paBBbh d eMy B81<TOpOM 2• · 
11J1&1Mu cno a aMH, .AOK&.me M, = ecn11 AB = A ,B , H - - - ~ BC= B,C,, TO AC= A,C, (pHC. 251). 

)];ouycTml'I, '!To TO'IKR A , B, A ,, TO'!KR . B, C, 
B, R TO"lKH A , C, A , ue JJ~RT H8 OAHOR DPSiMOii 

CoCTMbHble CJIY'IBH p aCCMO'l'PHTe C8.MOCTOIIT8JlbRO ). 

Fla paseKCTB8 AB= ~ cne,ztye-r, 'ITO cTopoHbl 

I\B 11 A,B 1 'leTi,rpexyroJibs: HKa ABB,A , paaabl 11 

ne.pMnenbH'bl , n09TOM)' 3TOT qe Tblpexyrom.HHR -

B 

PMC,2 4 9 

t& 
A C 

Pi,c.250 

B 

c, 
.«:"¼ .,;; +b 

PMc, 251 
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- -napannenorp&MM. Cne.11osaTem.110, AA 1 = BB 1• Alla-- -noru'lBO H3 paneHCTea BC= B,C, CJ1e.11yeT, 'lTO qe-
T1>1pexyrom.eHK BCC 1B 1 - napanJienorpaMM. no-- -3TOMY BB 1 = CC,. Ha ocaose nony'leHHblX paseHCTB -~ 
3AKJtl0'18el!II, 'ITO AA,= CC1- Il03TO!lfY AA 1C1C -- -napannenorpaMM, a, aaa'IBT, AC = A,Ci, qTO n 

Tpe6088JIOCb ,[tOKa3aTI,. • • 
Cyr,rMa BeKTOpoB a H b o603H8'180'I'CJI TBK: - -a+b . 
CJ<JI&Abl.BBJJ no llpaBHJIY Tpeyrom.HHKB npomi

BOJll>Hhm B0KTOp a C JfyJieBl,l'M Bel<TOpOM, llOJiyqael!II, 

'ITO p;mI JD06oro 11e1<Topa a enpa aeJJ;mm o paaeeCTBo - - -a+ O=a. 

IlpaBH.110 TpeyroJibHHKB MO,KHO C<pOPMY· 
JIHpOBBTI, TBR)Ke CJl8~10~HM o6p830M: ecmt A, - - -B e C - npoR 3BOm..Hl,l'e TO'IKK , TO AB + BC =.AC. 
no,11qepKHeM, qTO aTo paseaCTBo cnpaae,amu10 JUJl'l 
npGH380JJl,Bl>TX TO'le .K A, B H C, B '18CTBOCTH, 8 
TOM CJlyq&e , KOrAa ,[1110 R3 HRX HJlH ,aame see TpH 
COBllftA8J()T. 

83 3aKOH.hJ CJIOm'.eHHn neKTOPOB . 

IlpaBHJIO napa.nJJeJiorpaMMa 

T eo peMa 

JJ,JJSI moo wx aeKTOpo B a, ;; lJ C en p aee.rura aw p a
BeBCTBa: .. - .... -
1 °. a+ b = b + a ( n epeMeCT HT eJtb Khl H 3al<OH). 

2°. (a+b)+c=a +(b+c) (CO'l eTaTeJi b.m.tji 38.KOH). 

,Il;OK838TeJIJ,CTBO 

1 o. Pacc.MOTplIM enyqali , KOl'AB Be1<T0p1,1 a H 

b Ke KOJ1J1B11eap1Ibl ( enyqaH Ko:nn1IBeap= eeKTO• 

pos ii u b paccMOTPHTe eaMOCTOJrTen1,ao). Ot rrpo -- .. Ha:so.:,ri,uou TO'IKH A OTJJO)KJ,U,J ee1<Top1,1 AB = a a - -AD= b H B8 llTKX seKropax ttOCTJ)OHM nap8 JIJICJJO· 
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rpa MM ABCD, KaK noKa3aeo aa pacym<e 252. no - - - - ...,. 
11p aBHJIY Tpeyrom,R HK& AC=AB + BC=a+b. A.Ha-- - - - -JT0 l'if'fHO AC= AD + DC= b + a. OrcJO.aa c.ne.aye-r, 

,1TO a+ii=E+ci. 
2°. OT npoH3B0.1Il,BOH TO'<IKH A 0TJI0lKRM BeK-

.__.. ... _. -
!'OP AB = a, OT TOIJKH B - aeKTOP BC = b, a OT TO'l• 

_,. -
1<11 C - eeKTop CD = c (pHc. 253). Ilp1u«eus111 upa-

13,wo TpeyrOJlbHRKft, D0JIY'<IHM: - -- _ __,.. --- _.. 
(a+ b) + c= (AB + BC)+CD = AC + CD=-AD, _.,. _ - - · - __ ___.. 
a+ (b + c) =AB+ (BC+ CD) = AB+ BD=AD. .. .. ~ - - -

Orc10,11a cne,11ye-r, <i'1'0 (o+b)+c=-a + (b+c). 
Tc ope Ma AOK83all 8 . 

Ilpu .aoKa3&TeJU,CTBe yrsepJKAemrn 1 n Mhl 

()OOCROBMH TaK Ba3LIB8eMoe IJp&BH JJO uap anne

n orpa MM& CJIO,i<,eaHJI aeKoJIJllfHeapm,nc aeKTopoe: - -q'l'06bl CJIOlKHTb HeKOJIJIHHeapBble BeK'rOpbl a u b, 
uy lKBO OTJIOlKHTb OT KaKOi-HH6y.ab TO'fl<H A BeK-- - ~ -T0 Pbl AB = a a AD = b B DOCTpoHTb napaJ1JieJJO· 

rp aMM ABCD (cM. pac. 252). Tor.as BeKTOp AC 
pane s ii+ b. Ilpasl!JIO napaJIJJ 'eJJOrpaMMa qacro He • 

nom,3y e-rca a <l>B3HKe, _e:anpHMep npu CJIOJKemm 

JlBYX C~. 

84 CyMMa BeCKOJU,KHX BeKTOpOB 

CnolKeBBe ae<:l<0Jll,KBX BeKTOpoB npOH3B0Jl BT· 

CJ!. CJ1e11.y10tD;HM o6pa30M: nepBbl'H eeKTOp CKJl&JlblB&• 
e'rCR co BT0pbrM, 3&TeM BX CYMM8 CKJiaAblBaeTCR C 

1'PeTbHM BeKTOp0M H T. JI. Jfa 3aKOBOB CJIOlK8ffHR 

aewropoe cne.ayeT, 'ITO cyMMa Hec 'K0ru.Kux eeK
To poe ae 3&BHCJIT OT TOI'O, B K8KOM nopa11«e Ollll 

CKJ18,D.bl98IOTOJI. Ha pucymte 253 DOK838.HO DOCTPO· - - -e1rne C}'M:Mbl BeKTOpOB a, b, ,c: OT IllJ-OH3B0.1Il,BOH - -T0'IKB A OTJIOJKeB eeKTOp AB= a, aaTeM OT TO'<CKH 

B o:rnoJKes ae1<rop BC=b B, 11aKoae~. OT TO'<l:KH C - -OTJ'lomeu aeKTOp CD = c. B pe3yJJ'bT8Te nonY'd'aeTCa - - - -Be1<Top AD = a +b+c . 
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A.1111J1oraq.110 MO)KJ{O OOCTPOHTb OYMMY '1.8• 

ThlJ)eX, ORTH B B006~e JJlOOOro tfBCJla B8KTOPOB. 

H a pHCYHK8 254 ll0Kll31ll10 llOCTpoeHHe CY111Mbl 

weCTl:I B81<TOp0B. tho npaBK/10 llOCTpoemrn cyM • 

Mb! H8CKOJl.bKHX Jl8KTOp0B Ha3.b1BB8TCJ! ll])aBIJ• 

JJOM MHOroyrom.HRKa . P HCYHOK 254 OOHCHReT aa-

39ae:Ke . 

Il paB HJI O r,rnoro y rom,HHKa MOH<HO o<l)op-

MYJWPOBaT& TaK H<e cne,ay!O~ K M o6paaoM: ecJlB 

Au A2, .•• , A. - npOK3BOJl.bH .b18 TQql(H llJIOCl(O• ~- - -CTH, TO A1A2 + A2A3 + ... + A. _ 1A. = A 1A. (Ha pe-

cyu1<e 255, a n = 7). &ro paBeBCTBO 01Tp8B8,ltJIHBO 

AJUI JIJ06 hf x TOtf81( A 1, A 2, ... , A., B qacTBOCT H B 

TOM onyq ae, KOr,Aa H8KOTOpble H 3 BKX cqana.aa

lOT . H anpm .rep, ecn :11 aaq11J10 nepaoro seKTopa co

s .na,aaeT C KO!lll,OM llOCJJ8,Allero B8KTOpa, TO CYM· 

Ma .ltllHHhtX B8KTOpO 'B pasaa eyneBOMY ee1<Topy 

( p ac. 255, 11). 

85 BLI'IH T RHK e Be KTOP OB - -PaaROCTJ,JO aeKTOpoa a If b Ha3blB8.eTCJ! TBKOA 

seKTOP, CYMMB l(OToporo c aeKTOPOM b pasu:a seK • -Topy a. _ ~ 

P aaHOCTb B8K TOPOB a H b o603H8'1.B8TCH TBK: 

a-b. 
PaCCMOTpHM 311,11,8'1.Y O DOCTpOeHID! p83HOCTB 

ABYX B8KTOpoB , 

88Jla'la - .... - .. 
)lBH.b! B8KTOphl a H b. IlocTpOl'ITb B8KTOP a -b . 

PemeHHe 
0rl'4eTl:IM RB llJJOCKOCTH llPOHtlBOJl.bHYIO TO'l· 

KY O H OTJIOlKHM OT &TOit TO'll(H BeKTOpbl 0A = 4 - -1t OB= b (pee. 256). Ilo npaeaJJy Tpeyro111>aR1<a - - __... .. _..., .... 
OB + BA= OA HJI.H b +BA= a. T81( 1!'M o6pa30 M , CyM-- - -Ma seKTOpoB BA 11 b pasaa a. Tio onpe,11ene11HJO paa-- - -ROCTH B81(T0po B 3TO 03ll8'l88T, 'I.TO BA= a- b, T. e. -B8KTOp BA HCKO!'dbli\. 88,118'1.Y O noc-rpoeHHJ'l pa3HO· 
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CTH Allyx sewropos MOll<HO pewH .T& .H APYI'KM crro
co60M. Ilp e>KAe '!eM YKa38Tb 3TOT cnoco6, BBeAiiM 

OOIU ITHe seKTOpa, DPOTHBOilOJIOll<HOro AaH'BOMy. 

IlycT& ii - npo1:1asoJ1bm;m aeayJieeoA seK

TOP, BeKTOp ~ Ba3b1Ba 8'1'CSI npoTH .BOIJOJIOlKB&IM - - -aeKT OPY a, ec,rn BeKTOpbl a H a, HMelOT paBHble

/VUUlbl H upoTKllOilOJIO>KHO H8.llPaBJieBbl. Ha PH· ... -oy sKe 25 7 eeKTop a1 = BA KBJ11IeTc11 nponrnono-- -.nomHLIM seKTOPY a = AB. BeK TOpoM, npOTHBOUO-
JIOlKBl>IM uyneBOMy BeKTOpy, C\IHTaeTC!I HyJieBO! 

se KTOp . 

BeKTOp, npOTHBOnOJIOlKBNit BBKTOPY ii, 060-.. ... ~ .. 
3Ha'l.aeTC JI TaK! -a. 0'18Bl:IJIBO , a + (-a)= o. 

,ll;OKUKBM Tenep1, TBOPBMY O paaHOCTH JtByx 
118KTOpoB. 

TeopeMa 

- -

a~ 

~ 
0 b B 

PMc. 256 

B 

- -a=AB 

A 

PHC, 257 

]J,JIR JIJ06w.x BBKTOPOB a, H b cnpaae,IIJJlUIO pa■eB-...... - ..... 
CTBO a,- b = a + (-b) . 

.l(.OK83aT8JU,CT80 - -Ilo onpe,118Jl8BJUO p83B0CT0 BeKTOPOB (a - b) + 
+ b = ii. Ilpu6 aaaa K olieHM 11aCTJ1M noro paeeucTea 

ueKTO P (-b ), nOJIY'!l'fll,I: 

(ii- b) + b +<-ii>= ii + C-b), - ~ .. .. -
HJIB (a-b)+O=a +( -b) , 

OTKYAB ii- b =ii+ (- b). TeopeMa ,110Ka 3aRB. 

IlpHBe,!liiM Tenep& m,yroe pewe110e 38.1(&· 
1111 o no0TpoeuID1 paa11oc,r11 aewl'opos ii H b. OTMe

TJ.tM ea UJIOCKOCTH npOHOBOJl&HYIO TO'IKY O H OT· - -.IIO>KBM OT 3'l'OA TO'I.Klil 88KTOP OA = a (pac. 258). _. . 
3aT eM OT TO'I.KH A OTlIO-)l{HM BeKTOp AB = -b. 
no TeopeMe O P831JOCTH BBI(TOpoB a - b =a+ (-b), - ... ~ _ __..... -
no& ro My a - b = OA + AB= OB, T. e. eeKTop OB 
l1CKOMblB. 
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753 

154 

755 

756 

757 

IlpaJ tT H'l eC Ku e 38A 8Bl UJ 

TypaCT npomen 20 KM aa socToK Ha ropoJX,a A B ropoJX, B, a no
TOM 30 KM Ha BOCTOI< B ropoJX, c. B1,16pas 0O.IX,XO.IX,ll~ldl MBCillTB6, - - - -aaqepTHTe eeKTOPbl AB H BC. Pasuw J1H eeKropw AB + BC a -AC? - - -HaqepTaTe nonapao 11eKOJJJJHBeapErL1e seKTOp:r.t x , y, z ll n0-

~ - - .~ - .. 
OTpoATe BeKTOpbl x+y, x+z, z+y. 

Ha'lepTKTe nonapao aeKonmmelipHble BeKTOpbi a, b, C', J, e 
H, nO.lll>3,YIICb npalllUJ.OM MBOroyrOJJbHHKa, OOCTpoii:Te eeKTOp 

a + b+c+il+e. 

Ha"lepmTe nonapao aeKOJIJJHHeapHble eeKropi.r ;, y, z a no-............ ___ .,.. 
C'I'pOH"re B8KTOPbl x - y, z - y, x - z, - x, - y, - z. 

Ha'leJ)THT8 BeKTOpbl ;, y u ; TBK, 'IT06bl ; tty, x t ! z. llOOTpoii:Te - ..... - - .. ee.KT.opi.r X + y, y - z, X + z. 
758 H B.'l8l)Ti!Te .IX.BB H8H)'JleBblX KOJJJlllBeapnJ,IX B81<TOpa a .H b T8.K, 

'ITOObl I a,~, b ,. IlOCTpOHT8 Be.KTOpbl: a) a -b; 6) b - a; B) -a+ b. 
Bhln OJIHKTe e~e p8.3 nOOTpoenae .ltJll'I CJJY'fBII, KOrJX,a I ii I= I bl-

8aAa11u 
759 ,Uaa IIJ)OH3BOJlbHblA 'l:eTblpexyrom.HHK MNPQ. ,UoKruKHTe, 'l:TO: ---- -. -- -a} MN+NQ =MP+PQ; 6) MN +NP = MQ +QP. 

760 ,/:lOK&J!(HT8, 'ITO AJUI JII06b1X JX,Byx B8KOJIJtHlieBpll:b1x B8KTOpoB; A 

y cnpaseAJUfllo eepaeeacTBO I x + y I < I x I + I Y 1-
761 ,Uo1ta.,1nlT8, tJTO ecJrB A, B, C, e D - npoaoeom.ErL1e TO'IKH, TO 

~ - - --+ .. 
AB+BC+CD + DA = 0. 

762 Oropoaa paBBOCTOPOHHero Tpeyron&HH.KB ABC pB.B.Ha a. Hai-. -- .._._..., -- --.IX,HT8: a) I AB+ BC I; 6) I A.8+--,<tC I; e) I AB+CB I; r) I BA-BCI; - -.IX,) IAB-AC I. 
763 □ B ~yroJll,BBKe ABC AB = 6, BC=8, LB= 90°. H aBJX,BTe: 

a) ~ 1-i_!c I a _J BA_: BC I; _!1 I .AB_j + I BC L B ..!_;4.B + BC I; 
e) I BA l+IBCI .a I BA +BCI; r) IABI- IBCj HI AB - BC I. 

764. 0 IlOJlb3Y.IJCb npas .RJION NBOroyronbBKKa, yupocTHTe BblJ)BJKI!-- - - ,__,. -ase: a) (A.B + BC - MC) + (MD - KD); - ..--- -. - -6) (CB+AC+BD) - (MK + KD). 
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765 IlyC Tb x, y e: z - npoH3BOJU.Hble TO'lK H, 

700 

767 

- - ----.... -,l{oKame:Te, "iTO BeKTOpbl p =XY+ZX+YZ, ___ ___... ___ _,.. 

q =(XY -X Z)+YZ u r=(Z¥ - XY) - ZX RY· 
Jteoble. 

□ Ha pHcy1IKe 259 .11ao6p8,)l(eHbl BeKTOPbl a, 
b, c, d, KY. ITpet1cTaobTe BeKTOp ff B BRAe 
CYMMbl OCTaJJ.bRblX HJlH RM llp<>TRBOIIOJIOlK• Y 
11:blX eeKTOPOB, PMc . 259 
,II.au TpeyrO.llbHHK ABC. B b1p83RTe qepea 

BeKTOpbl a= A8 H b = AC c11e.a.y10~ue aeKTOpbl: a) BA; 
B) CB+BA. 
PemeH11e 

-6) CB; 

----4,.- __... -

a) BeKTopbl BA u AB - npoT0eono11omnble, no&TOMY BA =- AB , , ~ ~ 

HJIH BA = -a . ---- - -6) n o npaui,;,ry Tpeyro.111,a1txa CB = CA + AB. Ho CA= -AC, no -
- - - - -► --3TOMY CB=:AB+( - AC)=AB - AC : a - b. 

768 □ To<11<e: M R N - cepeJIW'lbl CTopoe AB R AC Tpeyro.ll.b1ll!1<a 
~ --+- ~ ~ 

ABC. BwpaouTe uewropbl BM, NC, MN, BN <1epea aewropbl - --.. ... ~ 
a = A.M 11 b= AN. 

769 □ OrpeaoK BB, - Met1aaa:a TpeyroJI.b1rnJ<a ABC . Bb!pa aaTe ee.K• ---- .. - .-TOPbt B 1C, BB,, BA, BC qepea x= AB, a y= AB. 

770 □ ABR napaJJJieJiorpBMM ABCD. B1,1paam-e aewrop AC qepea oeK• -- _ ___.. __ ---- --
TOpLI a e: b, ecm1: a) a = AB, b= BC; 6) a=CB, b=CD; o) a=AB, 
b=DA. 

771 Cl ,lJ.llarouaJm nap8.!1JlenorpaMMa ABCD nepece1<a10TCH a TO'll<e O. - - .. - - _.. Bwpaaff're qepea aeKTOpbl a = AB u b = AD aeKTopbl: DC+ CB, 
- -- __...---+ -BO+OC, BO-OC, BA -DA. - ~ ___.. -

772 ,D;ae nap8JlJ1e11orpaM:MABCD. ,l{oK8$1ffll, 'ITOXA +XC =XB +XD, 
rt1e X - np0H380JlbB;88 TO'IKII ll11OCl<OCTR. 

773 .l];oKaitraTe, "iTO AJIB 11I06b!X A8Ylt BeKTOPOB x R y cnpaoe1vm:so 

aepaBe.RCTBO I x- i 1~1 xi+ I YI-a KaKOM cnyqae I x- yl=I xl+lul? 
774. llapam!OTHCT CtryCKBJICSI H8 3eMJ1IO co CKOl)QCTbJO 3 M/C . Il opbrBOM 

BeTpa ero aa•nmaeT OTBOCHTb B CTopoay co CKOp<>CTblO ifs M/ c. 
IloA 1<aKRM yrJJOM K oepTHKaJJR cnycxaeTCSI na-pamlOTUCT? 
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"YMHOm eHHe BeRTOpa Ha t{H CJIO . 

II HMeHeHHe BeK TO OB K emeHHIO 3 a q 

86 IlpOH 3Be~eHRe BClt T Opa Ha •(HCJIO 

Ilpe»<,[le •reM BBecTH em;e o,[{Bo ,[leAC'l'llne -

yMHOlfC8B He BeKropa Ha 'l HCJIO, o6parnMCJJ K IJPH· 

Mepy. Il l)eACTa.BHM ce6e, 'l'l'O O,[lalJ aBTOMOOHJll, ABH· 
lKeTC ll IJP llM OJIHHeHHO C DOCTOllHHOll CKOpocThlO, 

BTOpo H aBTO MOOH.lll, ,[lBIUKeTCll B TOM ace nanpaBJie

!IHH co CKOp0C'l'hlO, B,[{B-Oe 6om,me ii , 

ll TpeTHH aBTOMOOIIJU, ,[lBHlK8TCS HM 

HaBCTpe'l:y, T. e. B up()'l'HBOnOJIOlKHOM 

HaD p aBJieB HII, H BeJill'l:.IIHa ero ckopo

CTH TIIKM lKe, KaK y BTOporo aBTOMO · 

6HJill, EcJm Mhl H3o6pa3HM CKOpocTb 
• 

nepsoro aBTOMo6HJ1J1 eel('l'()poM u 
(pac. 260, a ), TO ecTeCTB8H'HO H3o6pa -

3IITI, C.KOp0CTh BTOporo aBTOMOOHJ!Jt 

B8I<TOpoM , y KOTOporo BanpaBJJeHHe 
~ 

Tru<oe Jt<e, KaI< y B8KTOpa u, a ,[{JIW!B 

B ,[{Ba pa3a OOJlbllle, H 0003H8'111Tb 3TOT B0I<TOP 2ii. 
CKopoCTb Tpe-n.e r o aBTOMOOHJIH u ao6p8.3HTCll 88K'l'O · 

poM, llpOTHBODOJIOlKHhlM B81(cTOPY 2U, T. e. B8KTOpo M 

-2U (CM, p HC, 260 , a). Ec-recTBelIHO C'lHT8Tb 1 'l:TO BeK· 

TOP 2ii IIOJIY'{BeTCll YMHO lK 8Hll8M BeI<TOpa V Ha 'l:l!CJIO 

2, a B8KTOp - 2U UOJiy,taeTCll YMHO>KeHH8lll B8K'l'Opa V 
Ha 'l HCJIO - 2. 8TOT npHMep DO,D.CKa3blBaeT, KaKlilll o6-

paaOM CJie,ltYeT BBeCTH YMHO>KelU!e eeKTopa a_a 'l:HCJ!O . 

Ilp OH3B8,[l8 HH8M B8JIYJl8BO r O B8KT Op a a 118 

'IK CJIO ft BB3h1B8eTCll TBKOH B8K'l'Op b, A,1llfH8 KOTO· 

poro paana I k I· I a,. ap u 'l:i!M s e.KTOphl ;:; e ii COB8 · 

n p aBJ18Hbl np u k ~ 0 H DPOTRBOIIOJIOlK):10 aaapa .BJJe

Hbl trj)H k < 0. 0pO H3B8,[l811HeM urne.eoro BeKTOpa Ba 

Jll06oe 'l: HCJIO C'IW!'BeTC ,ll HYJIBBOii B8KTOp. 

Ilp OH3B8~8HHe B8KTOp8 a Ha 'iHCJIO k 06o3H8 · 

<iaeTCJJ TaK: k-a. Ha p HCYl[KB 260, 6 H306p8lfC8W>I 

B8KTOP a H B8KTOPbl 3a, - l,5a , 12a. 
202 
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],{3 OnpeAeJierurJI npOH3B eAeHrui ee KTOpB: BA 

,mCJJO aenocpeACTBeBHO CJie,a;yeT. 'ITO : 

1) upou aee)(eHH e mo6o r o eeK .ropa xa 'IH CJIO 

uym, eCTJ, uyn esoii seKTOp; 

2) AJIJl mol5 o ro 'IH CJI& k u Jll06oro BCKTOpa ii, 
oc tcTOpbl a JI ka KOJIJtKHe&pW.l, 

Yr.rno>Ke HHe eeKTOpa Ba 'I HCJIO 06JlBAaeT CJie

jQI IOII\HMU OCHOB11.l,TMB Cl1Oit CTBat,1a : 

, ~m l JU06blX 'IJICCJl k, L J1 mol5wx BCKTO• - .. 
pOB a., b c npaBC.11,JlJIBbl paBeH Cl'lla: 

l'l. (kl) a= k (la) (c o'le Ta Tem.BJ.di 3aKOH), 

2". (k + L) a= ka + La (nepBbIH pacupe .11,eJIHTem.Hblj) 

aaK OK) , 

3°. k (a+ b) = ka + kb (e ro poii pacnpe ,«eJIHTCJlbKWH 

31lKOH) . 

Pn cyHOK 261 HJln:JOCTpHpyeT CO'leTaTCJlbHblH 

.ut KOFI, Ha ;fr()M p e cy111ce Ilp8ACT8,J3JICR CJfY'IIIH, KO· 

"All k = 2, l=3. 
P HCYHOK 262 HJIJITOCTpB pyeT nepebiil pacnpe• 

.lleJIKTeJiblfbtii aaKOH, 3-roT P HCYHOK COOTBeTCTBYeT 

cmy• ta10, Kor.11,a k = 3, l = 2. 
P 1myHOK 263 RJIJXlOCTpHpyeT BTOpol-r pacape• 

/IC!I HTeJibHb l i!: 31lKOR, Ha 3TOM pacyRKe 1'!)8yrOJib RH· 

K H OAB e: 0 A 1B1 DOAO6Hbl c KO9q>cpe [(BeBTOM no• 
~ .. - .. - --

AOOliJ'I k, n oaTOMY OA = ka, AB= kb, OB = k (a+ b). - - - - -C .11pyro n cTopoa1,1, OB= OA + AB = ka. + kb. Tax aM 

oOpa3 OM, k (a +b)= ka+kb. 

8aMeqamte 
PacCMOTP8IUlbl8 BBM H CBOHCTBB .11eftCTBHir Bll,A 

0CKTOp8MK 1JO3BOJlllJOT B BLipru«eHH ,IIX, co.11epma• 

r~11x C}'l)IMbl , pa3HOCTH B8KTOPOB H IlPOH3BeABU-Hfl 

BeKTOpoe ua 'lt!CJIB, BblllOJIH IITb npeo6pa30BBHHll no 

TeM >Ke npaBHJiaM, 'lTO H B 'IHCJIOBblX Bbl'pa>KCIU'I · 

llx . HanpHMe p , 81JpB»<eJJH8 p = 2 (a -b) + (c + a) -
- 3 (b - c + a) MO»<BO npeo6pB3OBRTb 'l'aK: 

•• ------ · - ♦ p = 2a - 2b +c+ a- 3b + 3c - 3a =- 5b + 4c. 

a 
i: - I I ' I I B u .'\ 

- - -OB= 20A "2( 8'1) -OB = Ga= (2 •S)ci 

P11c .261 

0 
..... - ~ ~ 
OA = ka , >\B ,. ,a - - "' OB =(lt+{) a = ,w+/a 

P11c. 262 

A 

y(\ 
0 ii+b B, B 

- --· - -OB= k(a+b): ko.+kb 

P11c. 263 
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87 Ilp101eHeHHe B0 KT OpOB 

K pem eHHJO 3a~ a 'tl 

BeKTOpbl MOJ"YT ll COOJU,30BaTbCSI ,AJUI pe • 
wemrn N!OMeTplI'le<:KRX 3a,11aq H A0K831l.TeJlbCTBa 
TeOpeM. Ilpaae,11eM npHMepbl. Pac CMOTPHM CH8'18Jl8 
ncnoMoraTem.ay10 aa,11aqy. 

3a,11a'la 1 
TO'IKa C - cepeAJU!a OTpe3Ka AB, a O - npo· 

H3BOJlbH8H TO'IKa OJIOCKOCTH (puc. 264). ,ll;OK838Tb, 

'ITO oc=½<5A+cI8>. 
PemeHHe - - -no IIJ)aBHJIY Tpeyrom ,RHKa OC = OA + AC, --- -OC = OB+ BC. GKna,llbllla.11 8TH paseaCTaa , no11y-- ~ - __. -

qaeM : 20C = OA + OB + (AC + BC). T8l< 1<aK TO'I· - - ... Ka C - cepe,11Haa OTpe3Ka A!J, TO AC + BC = 0. - - -TS-'<BM o6p830M, 20C=OA +OB, HJIH 

oc=½<6A+cI8>. 
3a,11aqa 2 
,I(OK838Tb, 'ITO DPSIMM, npoae,11ea a~ qepe3 

cepe,AHBbl ocaoa8.l!Kii Tpaneo;H», npoxo,a;KT qepea 
TO'll<Y nepece'le .BW! DPO,IIOJI>Ke!tfdt 6oKOBblX CTOPOH. 

P emeBHe· 
Ilycn, ABCD - ,11aaaa11 Tpa.ne1J;HS1, M B 

N - cepe,ABHbl ocu oaaHKH BC B AD, a O - TolJ.Ka 
nepeceqeaHH rrp.11Mblx AB H CD (pu c . 265). ,I(oKa • 
>KeM, 'ITO TO'IKa O Jle>KHT aa npSIMOH MN. 

•rpeyro;u,HHK11 OAD H OBC no,11o6abl no nep 

BOMY DPH3H8l<Y no,1106ml TpeyroJlbHH1<0B (,1101<8.>KH"re 
OA OD 

0TO), nowroMy OB = oc = k. 

Taic K81( QB tf QA ff QC tf OD, TO 

0A =k · 08, OD=k · OC. (1) 

TO'l;K8 M - cepe,ABHa OTpe3K8 BC, D03TOMY 
- 1 -- ~ 1 --,.-
0M=2(0B + OC). AaanorH'IRO ON=

2
(0A+OD ). 

A 

P11c. 264 

P11c. 265 
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Il OACTIUIRB B <ITO paBeBCTBO awpam .emu1 (1) - -p.1lll OA u OD, nonyquM: - - - -ON=k• (OB+OC)=k•OM . - -Orct0,11a CJTe,eyeT, qro aeKTOP.bl ON u OM. 
ltOJIJll!Heap!U,1, fl, 3JI8'1UT, TO'{J:(8 0 nemHT ua upll

MOH MN. 

88 CpeAJfrut JIWou1 Tpanel.\1IH 

Cpe,1U1eii JIHHJ1eii TpaneLJ,HH H83LIJJ8eTCJI OTpe
ao K, COO,llllllllJO~ cepe,IIHBbl ee 6oKOBLIX CTOpoll. 

)~OK8)K8M TeOpeMY O cpeAJJeB JIHHJm Tpane)lHl!. 

TeopeMa 

CpeAJIRB mouu1 TJ)ane~x nap annem, ua ocuosa 
R.HRM H pasna KX n on:ycyM:Me. 

Jl;oK833TeJ ll>CTBO 
IlycT1. MN - cpe,11nsisi 

ABCD (puc. 266). ,l(oKameM, 
JIIDUfll Tpane~ 
qTQ MNIIAD H 

MN = AD+BC_ 
2 --Ilo upaa.uJiy MHoroyron11IUU<a MN = MB + _ __,,.. ._._... _ _ __ 

+ BC +CN u MN =MA+AD +DN. CJiomHB 3TH pa -
88 BCTB8, DOnytJ!iJM: --~ ---- -2MN = (MB+MA) +(BC+AD) + (CN +DN). 

Ho M H N - cepeJtHHlil cropou AB u CD, uo-_ .__.. _ - --
3TOMY MB + MA = 0 H CN + DN = 0. Cne;:tOBaTeJll,• - - -110, 2MN =AD+BC, OTKYAB 

- 1 -► --.. MN= 2 (AD + BC). - -TaK KBK aeKTOpbl AD u BC coaaapaJJneru.1, - -·ro BeKTOpbl MN n AD TSKme coaanp8.BJleHl>I , - -a /U[Haa aeKTopa (AD+ BC) paaaa AD + BC. Or-

cio;:ia cnem,eT, <rTo MN II AD H MN = AJ> + BC . 
2 

Teo peMa AOKaa au a. 

A 

P110. 266 
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775 Ha qepTHTe ABB IieKOJIJllfBeapu1,1x BeKTOpa p II q, uaqaJia ROTOPblX 
H8 COBIJ!1A8!0T, H OTMeTbTe R8.KYlO·Hll6YAb TO'IKY 0 . 0r TO'IK H 0 

OTJIO)l(HTe B8KTOPbl, PftBHble 2; a ! q. 
776 Ha'lel)THTe AB& eeKOJIJIHHeapebIX B8KTOpa ; n y a nOCTpoihe BeK,-

.. - 1- - - 1- 1- .. - -
TOpbl: a) x+2y; 6) 2 y+x; e) 3x+ 2 y; r ) 12 x - 3y; A) Ox + 41/; 

e) -2x + Oy. Bb!Il OJ111HTe 3!1AallllH a) - e) AJIH AByx ROJJJIH11eap-- -H.bIX aeHyne BhlX eeKTOpoB X H y. 

777 Ha'lepTH Te AB& B8KOJIJIIJ11eapHb1X Bewropa p H q, aaqana kOTOPDIX 

BO COBO!lAIUOT. Il ocTpo iiTe B8KTOpbl m = 2p -½q, n = p + 8q, 
• - 1 --2--
L=- 2p -2(J, s= 3q-p. 

778 Ha'lepTHTe nonapuo aeKo nn neeapabI .e eeRTOpbl ii, b a c. 
- • - 1 - - 1-

IlocTpoi:iTe eeKTOpbl: a) 2a + Bb- 4c; 6) 2 a - b + 3 c. 

3ap;a'IJI 

779 □ .IJ;au BeKTOp p = aii, rAe ii¢ o. KaK HBDP8BJl8B K8$Ab1 A H3 B8K· 

TOpOB ii, -a, ½ a, -2ii, 6a DO OTUODl8Bl!lO K B8KTOpy p? Bb1Pa3HTe 

AJIHBl,I 3TlfX BeKTopoe 'lepea Ip I• 
780 .ZJ;OKa)l(HTe, 'ITO AJISI Jl!06oro B8KTOP8 ii cnpaB eAJllfBDI. PaB8HC'Dlla,: 

a) l •a=a; 0) (-l)•a=-a. _____ .. - -
781 0 IlYCTb x = m + n, y = m - n. BLip83KTe qepe3 m a n eeKTOp1»: 

• .. •1· ~ 1-
a)2x-2y; 6)2x+2Y i B) - %-a Y• 

782 □ B nap8JIJienorpaMMe ABCD TOtrKa E - cepeAuea CTOPOHbI AD, - -TO'lKa 0- cepeAaBa cTopoa.&1 BC. Bb1pa3HTe BeKTOPhl EC H AG 
'lepea eeKTOPbl re= ii " BC= 6. 

788 □ To'fKa M nemuT ua CTopos e BC napaJIJ1enorpalllMa ABCD , 
. - -nputreM B i'\d: : MO= 3 : 1. , Bhlpa3nre eeKTOPlil AM H MD qepea - - - -eeKTOPbl a= AD H b = AB. 

784 □ B napanne nor.paMMe ABCD J:tU&roaan n nepeceKa lOTCli B TO'I• 
1 

Ke O. a M - TaKaH To•rna aa CTopoBe AD, '!TO AM = 2M D. 
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785 

78.6 

787 

- _..,. - -BJ,Jp83HTe <1epe3 B8'KTOpbl x = AD, y=AB CJI0,!\Yl01l{He BeKTOpbl: --.....-----+--------.. a) AC, A O, CO, DO, AD+BC, AD+CO, CO+OA ; - - - -6) AM, MC, BM, OM. 

To'lKB M H N - cepe.z,;u:H.bl AHarouaJieH AC 1:1 BD ·'leTl,ll)e XyroJib• 
8.Hl(8 ABCD. ~oKamHTe, '!TO 

- 1 - -MN= 2 (AD+CB). 

:::J OrpeaKll AA., BB I H CC 1 - Me,[IH8JU,I Tpeyrom,HHKa AB C. Bbl-
- ~--. .. .-.. ... -

pa3wre eeKTOpbl AA v BB1t CC, qepea seKTOPl>I a = AC H b = AB. 

0 TQ'iKa O - cepe,A:HHa MC.UHIUJbl EG 'l'J)eyronbH U Ka DEF. Bb!pa-
-.... ... - - __. 

3.IJTe 11e1<TOP DO 'fepea eeKTOpbl a = ED ·n. b= EF . 

IlpHM BH01JH8 B8K'l'Opo;s K pemeu t no 38,[18'1 

788 ~B apOH3BOJlbRbdi TpeyrOJlbBllK ABC. ,AoR8JKHTe, 'l'i'O cyll{e
CTByeT Tpeyrom,BHR, CTOpo1u,1 KOTOporo COOTBeTCTBeHllO napa,n
Jl8JlbBbl H paBBbl MeAHaH8M TpeyroJ!bHllK8 ABC . 
PeweRH e 
IlycTb AA,, BBi, CC, - Me.z,;08.Hbl TpeyrOJlbHKKB ABC. T or,11_a 
- 1- ---..-1- _., ----..1--
AA , =2 (AB + AC), BB 1 = 2 (BC +BA), CC1 =2 (CA +CB) (cM. aa-- - -.«aqy 1, n. 87). C.nomu e &TH paeeuCTea, no.ny'IKM AA 1 +BB,+ CC1 = 
=½((AB+ BA) + (AC+ CA)+ (CB+ BC))= o. -0TCIO.«& cnep;yeT, 'IT9 eCJll! Mbl llOCTp()HM CYMMY BeKTOpoB AAi, --BB,. cc, no npaerury MROroyrOJlbHHK8 (n . 84 ), TO llOJIY"fHM Tpe-
Yr0JibHHK, Y.!IOBJl0TBOP8IOII{HH YCJ!OBHJIM 38,[IBtm (TpeyroJlbRBX 
MN P ua pMcyHRe 267). 

789 Ha c,ropoaa x Tpeyrom,HHKa ABC aoC'l/poeRbl na pa.nnenorpaM
Mbl ABB 1A 2 , BCC1B 2, ACC2A 1. ,UoKa»taTe , '!TO cyll{ecTByeT Tpe
yrom.uKK, CTOpOHbl KOTOpOl'O COOTBeTCTBeHBO napanJ!eJll,Hbl H 
paBHbl oTpeaKB.M A 1Aa, B,B 2 H C1C2. 

C 

N - -MN=M ,, ---NP:BB ,. - -P11c. 267 A PM=C0 1 
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790 ,/l;OK~BTe, 'ITO 0Tpe30K, C08,l(H:IUIIO~RH cep~Hlll,I AJ18l'OBMeli 
TpaneJJ,8 B , napllJLIJe]leB eii OCBOBaJUIRM H p8BeB no.iryp83B0CTa 
OCBO'Balnlll. 

791 ,/l;OKll>KltTe, 'ITO OTpe;JKH , COO,l(KBIUO~He cepe,l(Jlllhl npoTB'BOUO• 
JIO,Km.tX CTOPOH npol13B01lbBOro 'le<l'blpiixyroJU,IUlKa, TO'I.KOH ne
pece<1eum1 AerutTCs aoao.na.M. 

792 ,l(OKIUIOl'l'C TeOPeMy O Cpe,l(aei!; 11:liltlU! TpeyroJJbBHK8 (o. 64) . 

C}>fmµ R )D IJOU I TP,8 U CD,RH 

793 0 BoKOBJ,1e CTOPOBf>I TpaneU,HlJ P8BBl>l 13 CM 11 15 CM, a oepHM&rp 
panes 48 CM. Ha:ii,l(HTe cpe,l(Hl010 JllOUllO Tpanen.1:111. 

794 0 Oropoaa AB Tl)Cyrom,aHKa ABC p83,l(Meua ua <1e'l'blpe paBm.e 
'18CTH B •1epe3 TO-a ,l(M8 .HllB npoBe,l(elll,I llpll.Mble, napaJIJieJTb
Bble CTopoue BC . CropoBbl AB a AC TJ)eyroJlbHHKB OTC8Kll.lO'J' 
aa 3THX aapMJJe.JrbJl.blX opBMblX Tpll. OTpe3K8 , H8RM8BbIIIKK H3 
KOTOpblX pa»ea 3,4 CM. Ela,u,l(HTe 1(88 APYl'RX oTpe3K8. 

795 □ Ha:ii.l(RTe ,l(llaMeTp OKPY>KBOCTR, ecmi ero KOITTQ,1 YAMeBbl OT 
aeKOTOpoK Kaca-rero ,»00 ea 18 CM If 12 CM. 

796 □ Ha KOHU,OD All8Me'l'P8 CD JUllOiQ.0 OKPY)KBOCTH npoBe,l.leU:bl nep 
ll8flAllKYJlBPbl cc, 8 DD 1 K K8C8Te.Jlb.H00, ae nepaeBAII.KYJJRPllOK 
I( ,l(K8M8TPY CD. Hau11.wre DD,. eCJTH CC1 = 11 CM, a CD = 27 CM. 

7fY'l ,/l;OK~Te, 'ITO CpeJ(Wla JIJ:lllRll TpllileI!,U.H IIJ)OXO,l.lUIJ' <1epe3 cepe
)tU.Hl,I ,!(BB.rOBMeit 

798 D Bo1<oaast cTopoRa pasao6e,l(J)e.HROB Tpanen,1,m paaua 48 Clll, 
8 Cl)e,l(lUIJI JllUIITTI AMBTCJl ,l.l.lf8l' Oll8Jlb10 B8 JlB8 OTpe3K8, paBUble 
11 CM e 35 CM. HaH.l{BTe yr.lO>I Tpanel(IJB. 

799 □ ,IJ;aaa pas .Ho6eApeB8M Tpaneui:ul ABCD. Il epnea11.ru<ynap, 
npoae,l(e1111:bm H3 oepmrutbl B I< OOJ!I,UICMY OCBOBBHlllO AD, A8JJUT 
8TO OCBOBaBBe aa ,Lilla . OTpe3l<8, 6om.mHA H3 J<OTOPblX pa.Ilea 7 CM, 
HQM8Te CpeABIOlO JIHBIIJO TpaneJJ, Hlt . 

BonpocLt nJu1 noBTopeHJUI K rJiase IX 
1 IlpHBeP,B.Te np .m11epb1 ee,~TOPllblX eeJtH'Dlll, H3BeCTllblX BllM H3 

Kypca (j>B3Hl<H. 

2 ,IJ;au-re onpeAeJJe.ene eeKTopa. 06-I,nca1r-re, Ka.ROH eeKTOP aaablll8· 
eTCA uy11eBbl:M. 

3 "ITO B83blB8eTCJI ;vn{HOA aeRyne11oro 11eKTOpa'l qel!IIY P88R8 AJIH· 
ea ayneooro aeKTOpa? 

4 KBKHe B0KTOpb1 eB.3bJBlllOTC.i!. KOJIJJHUeapn1,u,1H? 'Hao6p83BTe JIil - -pncyuKe COBB,llpBBJleJJlJl,le BeKTOPbl a H b H opOTHBOnOJIO .>KBO 118· 

np8B1leRllble neKTOPbl c II d. 
5 ,l(aihe onpe,11,enelllte panm.ix ae1<ropos. 
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6 06-hJICIUlTe CMblCJI BwpIDKeJ'IBJI: •BeKTOp a OT.nb)K8B OT TO'I· 
IOI A•. ,l(OK8JKlfT8, 'ITO OT mo6oi!: TO'IKH MOlKBO OT.B<»KHTb .BeK • 
TOP, pa.saw AllB'HOMy, H DPHTOM TOJl.bKO OAHB. 

7 06-hJicRHTe, K&ROR B8KTOP HB3bl:B8eTCII CyY,(M'Oft ,i:tsyx eeKTOpos . 
B 'teM 38.KJIIO'l8e'l'CSI' IlPIIBHJIO Tpeyrom.mtKa C,/10:>KeRHJI ABYX eex
ropos? 

8 J];oKa>KHTe, 'ITO AJUI .ll106oro seKTOpa ii cnpa.se.U,JUIBO pa.seBCTBO - - -a+O=a. 
9 C<l><>PMY.nHpyi!:Te H AOKIDKllTe TeOpCMY () 3aKOlUlX CJIO>KeHlJJl seK • 

TOpoB. 

10 B 11eM 38KJIJO'l8e'l'CSI' D_p8.B,B}Io napaJ1J1e.norp11M:Ma CJ1c>mea1u1 ABYJt 
BeKOJIJIBBC8PRblX eeKTO_poB? 

11 B 'leM 38.J(Jl'IO'l88TCSI llp8BWIO MllOI'OYT'OJU,RltKa CJIO>KeHWI Be• 
CKOJlbKHX BeKTOpoB? 

12;, KaKoi: sexrop aaabl:BaeTCJJ pB3aOCTblO .u,uyx eeKropos? IlOCTPOATe 
P83JiOCTb .IIBYX A8HUblX eeKTOpoB. 

13 Kaxoil DCKTOP aaO.btl38eTCII llpOTHBOllOJIOllCll.blM ,llllBHOMy? C<l><>p
M}'Jlllpyi!:Te B ,IIOK8lKHTe -reopeMy O p83110CTH ueKTO _poa. 

14 KaKoe BeKTOp H83bl:B8eTCB llpoH3Be,AeRKC?,! ,llaHBOro ueKTOpa Ba 
,11aaaoe '!'HMO? 

15 qeMy paaao npoH3Be,AeHBe ka, ecim: a) o=O; 6) Ji=O? 

16 MOT'}"J: JUI BCl<TOpbl ii H kii 6bl'Tb EreJ(O.BJIR.BeapBl,IMll? 

17· C<l><>PMYJIHpyi:Te OCBOBIJblC CB00CT88 YMJJO>KCRIUI BCKTOP8 B8 
'!BC.BO. 

18 Ilpu.se)l'Bre :npw«ep npm,,ieaeHlJJl sCKTOpou K pemeHH.JO reo M CTpu
q_ecKU:X 38,118 'I. 

19 Ka.Roil. OTJ)e30K 11a3blllaeTC11. cpe.u,aeii .nlumeu Tpanerum? 

20 C<l><>PMYJIHPYiiTe H ,IIOK8lKHTe Teoper,cy- 0 Cpe.lllleii .nBJtRB TJ)8,· 
nel(lm. 

,Il,onoJll:OlTeJu.Hl>Ie aa.a;a 1111 

80() ,l(OK8>KHTe, 'ITO e<:,IIli B8KTO _pbl m R n COB8llJ)8.BJteBbl, TO - .. - - - .... I m + n I= I m I+ I n I, a CCJIH m M n nponlaonoJ1o)KBO uanpaBJ1eH1J, 

npH'reM l inl;;,lnl, ro lm+nl=l ml- lnl. 
80 1 iJ;O'fta)Kwre, '!TO wu1 mo6blX uel<T-opou x u ii cnpa.ae,IIJlll.Bbl uepa -

se .acna I xi-I iii ..;1; + ii i~ I xi+ I ii1. 
ao2 Ha cTopoBe BC Tpeyron.1,imKa ABC OTMe'leaa rot11.<a N TaK, 'l'l'O 

-- .. - - ---+-BN = 2NC. B.b1p83HTC aeK'rop AN 'l.epe3 seK'l'Opt,1 a = BA a b= BC. 

20 9 Be1<mapl>l 



803 

804 

805 

Ha CTopo.aax MN H NP Tpeyrom,aHRa MNP OTMetteJD,1 COOTB8T• 

CTB8HHO TO'IJ(H X H Y TSJ<, 'ITO ~: = : H ~; = : . Blilp83UTe - - _____ __.._ 
aeKTOpbl XY H MP 'lepe3 aeKTOpbl a = NM u b= NP. 
Ocaoaa .lllle AD Tpaneu;nu ABCD a TPH paoa 6om,1.1Ie oceoaa
a:Ha BC. Ha cropoae AD OTMettesa TaKaa TO'lKa K, 'ITO 

AK = ! AD. BbIJ)a3eTe eeKTOpbl CK, KD R BC •10pe3 aeKTOPt.l - ____.. - -a =.BA 11 b = CD. 
- 1-Tpu TO'IJ<H A, B u C pacnonomeabl Ta.1<, '!TO BC= 2AB. 

,ltoJ<amwre, 'ITO Anll mo6oii TO~KR O cnpaB8MKBO pa.BeBCTBO 

____. 1 .-... 2 -
0B=aOA + soc. 

806 To'!Ka C ,neJI:H'P oTpeaoK AB a OTHOl.llerum m : n, C'IHTaJI OT TO'I· 
KB A. ,ltoK!UfC:HTe, 'ITO ,11JIJ1 .r1106on TO'fKH O capaae,nmrno pa
aeacr .ao 

__,.. n ____. m -
OC= -- OA + -- OB. 

m +n m +n 
807 OTpeaKH AAi, BB 1 H CC1 - M8AffllHhl Tpeyroru,Hl{J<a ABC, 

0 - npoH3BOJ1hB8JI TO'll(8. J:(oKruKBTe, '!TO 
--+ -. - ----+ -... -
OA + OB+OC=OA1+0B1 + oc •. 

808* T o<n<B A H C - cepeJll!Rbr npOTKBOil0JI0lKBblX CT0P0H np0H3· 
B0JibHOro 'leTblpexyrOJibHBKa, a TO'll<H B a D - cepe,nmn.i ABYX 
APYl'HX ero CTopoa. J:(oKalKHTe, '!.TO AJIH JII060H TO'IKH O eepao 
paB8BCTB0 - - - -OA+OC=OB+OD. 

809 OAHH B3 YJ'JI0B npllMOyrom,aoA Tpane~IDI paaeH 120°. Hiui.z:tBT8 
ee CP8ARIOIO JIHHHIO, 8CJ1H M8.libl.II8JI 4aaroua.m. H 66,u,maJI 6oK0· 
llaJl CT0po aa Tpane~HH PBBIU,l a. 

810 ,lt0K8JKHTe, '!.TO 88PIIl:HB8 yrJla, o6p83088RB0l'O 6ecceKTpHC8l\lll' 
,neyx yr.rroe Tpane~a. nplUl8'K811\HX K 6oKOBOA CTopoee, JI8lKBT 
aa npaMoA:-, co,nepmaJlleA cpe,n:HJOIO JIHll HIO Tpane1tee. 
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3 a;:i;a'IIH ITOBl,IID0BHOH TP }'.:AlfOCTH 

3a,a;aqH K rna ue V 
)];as BblnyI<m,dt mecTuyro.111,sll1< A 1A 2A 3A.A $Ao, see Yl:'.1Ibl KOTO· 
poro paBBbl. ,D;oKIDKKTe, '!TO 

A,A2 -A ,A 5 = A .A 6 - A 2Aa = A3A, - A 6A 1• 

fionomHT81lbHb18 'IUCJta OJ, 02, a 3, 44 , a5 Ii Oo YAOBn8TBOpmoT 
YCJlOBHIIM a1 - a. = a, - a2 = a8 - a6 • AoKa>t<uTe, '!TO CYil\eCTBY· 
eT BblUYRJll,IH mecTHyl'OJll:>BH:K A,A t A,A.A ,J4 , see yrnw KOTO· 
poro pasllhl, np!l'leM A,A a = au A 2A a= ai , AaA, = aa, A,A 6 = a,, 
A , Ao = a 6 u: A0A, = a •. 
.l{Of<8)!0lTe, 'ITO 83 OAHBllKOB&lX QJWTOK, S:MelO~KX (j>opMy npo 
lf3BOJIJ,HOro BbilJfl<nOro 'i&Tbl"piixy rom.BH K8, MO.lKBO cne.naTh nap
KeT, nonBOCThlO JJ0l<pb188!0~ JU06y l0 'i8CTh nnOCKOCTH. 

,Uot<ll:.lK8Te, 'I.TO All8l'OH8.nlf Bl,UI)'JUIOl'O 'l &T&Ipiixyrom,BHKB. nepe
C&f<810TCH, 

.l{oKamirre, '1To s mo6oM 'l.eTwpibi:yr oJrbBl!'l<B Kaxae-To ):fBe npo 
Tl!BononomBWe sepmmn.r ne.lKaT no paolil,le CTOpoHbl OT ,opm.1.oA, 
npOXOAS:Il\8H qepe3 ABe ;:cpyrae sepDniBbl, 

B pasao6enpeHBOM TpeyrO.tthHH-Ke ABC c ocaosairneM AC npo
seneua CracceKTPaca AD. IlpaMan, nposeneHHaa 11epe3 TO'f1<y D 
nepneHAHKYJ1JJpso K AD, nepeceKaeT npirMyIO AC a TO'lKe E. 
T O'iKH Af H K - OCHOBB.HHII nepoeH,l:(HKy.napos, DJ)oB&AeHBhlX 83 
TO'leK B 8 D K np.11,1i1ol AC . HaiinHTe MK , ecmr AE = a. 
,ll;01<8.lKHTe, '!TO B Tpeyt'OJll:>HllKe OYMJ118 Tpex Me,11.l!ll.R Mem,me ne
p!,U'd8Tpa, BO 6oru,me IIO.i!OBHBbl nepKMl!TJ)a, 

.l{uaroall.llH Bi.myKJtoro 'l&Thrpexyro;u,HHKa pao6asil.lOT ero aa 
'18T_blpe TpeyronhlU!Ka, nepmt1eTpbl l<OTopwx passi.r. AoKll)!(HTe, 
'!TO aTOT 'ieThll)eXYl'O.nhHRK - POM6. 

H8.AAHT8 MBO>KeCTBO cepe,l:lHR scex OTpe3KOB, C08.11.HHKIOI1\KX )188· 
l:IYIO TO'IKY co BCeMU TO'lK8MB A8BHOii npll1'4oii, He IIPOXO)IIIIIIBii 
'l.8pe3 3TY TO'il<Y-
)];OKll)!(HTe, 'ITO npRM8Jl, npOXOARIIl8S qepe3 cepeARHhl OCHOBa• 
wdi pasao6enpeBBO .ii Tpane$[H, nepneH.E1Hl<YJIRPH8 K OCH0B8Blt· 
KM. Cq)opMyJIHJ?Yit'l'e H AOKa.lKHTe o6pa THOe YTBep~ea11e . 
Ilpn. nepeceqeHHu 611cceKTpHc s cex yrnos npa:Moyr.oJihBHKa o6pa 
oosaJICR '1.&Th!piixyrO.nhBUK. ,!l;Ol(ll)!(HTe, 'I.TO 3TOT '1.eThll)eXyroJlh• 
ltUl< - KB~p8T . 
Ha CTOpoH8X napanJte.ttOI'paMMa BBe ero n OOTpoeB.bl KBAAJ)8Thl. 
,l'.loK8JKKTe, 'ITO TO'IKH' .nepece11el1H1r itnaroaa.neA 3TBX KJ18JIP8TOB 
sranRIOTCH sepmuua1'0! K~aTa. 
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8.23 Ha cTOpoae CD Klla.n;pa<ra ABCD OTMe"l.eaa 
TO"'!l<a M. BacceKTpaca yrna BAM nepece
.Kae-r CTopony BC B TO'll<e K. ,no.KaJK11Te, 'lTO 
AM = BK+DM. ~ 

824 Ha pncyJJKe 268 H3o6pame1u ,.1 TPH KBll,!lpaTa. 
A E 

825 

1326 

827 

828 

Hau;m-re cyJ14MY LBAE+LCAE+LDAE. PHC. 268 

BHYTPH KBI\JU)a.Ta ABCD B3aTa TIIK8H ro'I.K .a M, '!TO L MAB = 60°, 
LMCD = 15°. Haii,n;uTe LMBC. 
H a cTopoaax Tpeyron.&filil<a ABC .ao saermno10 croposy nocTpO
em,.1 KBn;tpaT&r BCDE, ACTM, BAHK, a aaTeM a·apam1enorpa M
Mbl TCDQ a EBKP. ,llOK8.lKBTe, 'ITO -rpeyrom,ID!K APQ npHMo 
yron.i,111,ll{ H paBao6e.o.pem:r.Llii. 

IlocTpoHTe p1u1Ho6e.o.peanyro Tp!\llel\lUO no ocaosamrnM n .o.aaro- I 
881[8 • 

.D;OK8)1(HTe, 'ITO eCJLH 'l'J)e}'I'OJibHW< HMeeT: a ) OCb CllMMeTpKH, TO 
08 pasHo6e.lij)t!JJBl,JH; 6) 6onee 'leM OAHY OC.b CHMMeTpHll, TO OH 
paBBOCTOpoHRHH. 

3aAa1D1 K rJiue VI 
829 t{epe3 TO'IKY M , JieJK~YIO BBY'n'R aapan,11enorpaMM,a A.BCD, 

npoBe ,MBbl np,rM1,1 e , napanJJeJIJ>HJ,Je ero cropouaM B nepeceKalO 
~ue CTOPQBhl AB, BC, CD ii DA COOTBeTCToe.m10 B TO'IKax P, Q, 
R 11 T . ):(01<8.lKilTe, 'l'l'O ecJUJ TO'IJ(a 1\1 nemuT BA .itHaroaanli AC, 
TO llJIO~ll,!I H napllJIJlenorpaMMos MPBQ H MRDT pasabl a, o6-
paTao, 0CJl.ll nno~a.n:H napannen0 .l'J)BMM0B MPBQ B MRDT pas
ltbl, ro ro'llta M ne»<sT aa ,raarosaJill AC. 

830 Ha croposax AC a BC Tpeyrom.aHKa ABC B311T&r COOTBeTCTBeu
ao TO'IKIJ M a K . OrpeaKH AK H BM aepeceKaroTcst .n TO'IJ<e O. 
Hali,11HTe n.now.AA& Tpeyrom.sm<a CMK, eCJIH u,1ow.11AH 't'pe• 
yroJ[bmtKOB OMA , OAB 11 OBK P3B8hl cooTBeTCTBeHHo S1, S 2, S 3 • 

831 Ha CTopoeax AC ll BC TpeYt'OJllilll!KB ABC B:JSfTl>J TO'!KM M 1-r K, 

a ea OTpe:JKe MK - TO"IXB P TaK , '!TO ~ = ~~ = ;: . Haiip;e:
·Te DJIOll.laJ\b TpeyroJibfUiK8 ABC, eCJlH DJIO~IIJJ;IJ TpeyrQJibHltKOll 
A i\1P B BKP pa.Dl£bl s, H S ;, 

832 To'llm P, Q, R ll T COOTUCTCTBeHHo - cepemna.1 cTOpos AB, BC, 
CD J'l DA napaJJJJenorpaMM'.B ABCD. ,ll;oKa>fOITe, '!TO npH aepece · 
'!eIIRH npnJl,lbl!X AQ , BR, CT u DP o6paayeTCH 11apanJ1enorpa?,1:M, 
U BIIAAH're OTBOW0HHe ero ll110([(8)tlf K ll Jl0ll.l8)1B napannenorpaM· 
Ma ABCD. · 

83$ ,IJ;OK8JKUTe , 'lTO II J!Ot[(S)tb Tpaueii;a:e PO.Bila npo03;11ep;ea.mo O,IIJJOH 
B3 6oK08!,1X cropon Ila nep.neep;IU{ynap, npoeep;&mu.tli u:i cepe· 
)I.Blf J,J Apyrojj OOKOBOi! CTOPOBl,J I( Ilp.H:MOH, cop;epma~ejj nepayro 
601<oeyro CTopoay. 
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834 ,Uuaroaana -rpaneu;1m ABCD c ocaoB .llRHlUIW BC H AD uepeceKa
lO'l'Cll B TO'lke O. Ilno~llAH Tpeyrom,:aH1<oa BOC u AOD p8.BBbl 
S 1 H S 2• Hait.naTe ano~a,nb Tpaaell;Hl! . 

835 'lepea KOB:ll;bl MeHbmero ocuoeas1rn Tpanen;11H upoae,neHt,J ,n:ee 
napaJIJI8Jlbllhl8 llp.llMt,10 , nepeceK8 .IO~He 6om,mee OCHOBBHHe, 
,IJ.HBl'OBllJlll Tpanell,HH II' 3TH IIJ)RMfd!l ,neml"I' Tpaneu.mo ea ceM:& 
'l'peyro.lI.bHHKOB H 0,l(HB DJITRYroJibIDm, ,Il,OKBJIUITe, 'l'l'O UJIO~a,l(b 
llJITHYTOJI.l>l!JlKa P8.BBB cyMMe OJIO~a,neii: Tpex TpeyroJl.bBIQ(OB, 
IIPHJI0)1(~ K 60KOBblM OTOpoR8.M B M8B.l>WeMy OCBOBIUIKIO Tpa
neu;1rn. 

R:36 llp11MBJ1, npoxo,nK~aJl qepea cepe.11ua1,1 ,nHarouane.ii AC H BD 
'ie-t'LlpexyroJI.1>HllRa ABCD, nepeceKaeT cropou1;1 AB H CD e TO'I· 
KBX M I{ K. ,lJ,OKaacHTe, qro IlJIOill;B,l(H TPBYl'OJiblllU<OB DCM lf 
A.KB pa:amt. 

837 Cropoaa AB napanneJ1orpaMMa ABCD npo,nonJKe:aa aa TO'{RY B 
RB OTpe30K BE, a CTopoaa AD npo,l(OJIJKe11a 38 TO'l'.KY D BB OT· 
peaoK DK. llJ)JIMble ED a KB nepeceKatOTcA s TOQJ<e 0. ,D;o
K8J!<HTe, 'ITO nnolL(ll,llB qeTblpexyro.1t1>1T.HKOB ABOD 11 CEOK 
PaB!lh!. 

838 ,Llaa HenepeceKaIO~HX CSI OTI)03Ka ,A8JIJIT KIUK,AYIO H3 ABYX IlpoTH· 
BODOJIOJRBhlX CTOPOH BblDYKJIOl'O 'feThlpexyroJll,HHK8 aa TPH PUB· 
HLl8 'l&<;'l'H, ,!J;OK&,Rl{Te, '{TQ IlJIOil\11,Ab Toil 't&CTJl 'leTblpeXyrOJib • 
IIlfKa, KOTOPBJI aaKJIIOQCBB Me>KAY 3THMH OTpe3KBMB, B TPB pa3a 
M0B.l>We IIJIO~B,l(B CBMOro 'leTb!pe.'l.yr0Jl.l>B.BKa. 

839 Cepe,l(lfl[bl K e M cTopoe A8 n DC BbUJYKJJoro 'l'e-r:t,IJ)exyrom,
=a ABCD coe,11BHee1,1 oTpe 3RBMlJ KD, KC, MA. 0 MB coo-r
BeTcTBeHBo C ero eeplllllBB.MR. ).J,OKBl!OITe, '{TO DJtO~B,l(b QeTLIJ)eX· 
yrQ.111,BHKB, 38KJIIOtreRHoro Mem,ny 3THI\UI 0Tpe3K8Mll, paeaa 
CYMMB UJI0~8,l(ei! ,l(Byx TpeYJ'OJtbRlUtOB, npHJJe»<AJJ~HX K O'rOpo
BaM AD n BC. 

840 To'IKB A JIB)Kl!T BIJYTPR yrnn, PRBIJOro 60°. Pacc-romm.11 OT TOQKII 
A fI.O CTOPOH yrJia p8.BBI,1 a H b. Haii,l(l!Te paCCTOSIH.Be OT To•rna A 
.110 eepntHHbi yrn11-. 

841 Ilp.11MaJ1, apox-0,n11U18JI qepe3 aepmll:Ry C napMJ1wrorpa111Ma 
A.BCD, uepece1<aeT np11ML1e AB HAD a ro<U<ax Ku M. Hail.,nH-re 
IIJIOU\8Ab 3TOJ'O oapllJIJICJIOl'P8MM8, eCJlll DJtOII\BAH TpeYl'Om.BH • 
1<oe KBC 11 CDM paell.l>I COOTBeTcTne.euo S 1 n S2• 

842 tJepea TO'lKY nepece<ieana .nuaroaBJ1en <reTLlpeXYJ'0111>HKKB ABCD 
npoae.nena llJ)J1MBJ1, nepeceKBIOJ:!18JI o-rpeaoK AB e rotrKe M H 
O'l'pe30K CD a Toque K. IlpJIMBJl , npoee,neRHas <iepe3 TO'l:.KY K 
napaJIJ1e.n1>ao oTpe3KY AB, nepeee1<aBT OTpe3oK BD a TO'l.Ke T, 
a llpllM8Jl, npoee,tteHBBJI qepea TO'lKY lv[ napllJIJIBJ\1,.HO QTpe3KY 
CD, nepeceKaeT OTpe30K AC a To-.rne E. ,U,01<lUKHTe, qTO npIDIO,le 
BE n CT napanneJibHbJ. 
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843 CTopoua AB Tpeyrom,IDJ .KB ABC apo.ztoJimeaa oa TO'IJ<Y A aa O<r
pe3oK AD, pa.BHhl.H AC. Ha ;ryqax BA 11 BC B3.11Thl TO'll<ll Ka M 
TaJ(, 'ITO 11JIO~AA11 Tpeyro;r&am<oa BDl\lI H BCK paBlibl. Hal\.1111Te 
yroJI BKM, erum LBAC=a. 

844 BHYTPH apJ1:Moyro11&Hll:KB ABCD B3JlTa TO'it<a M. 11:aaeoTHO, 'ITO 
MB = /1-, MC =b li MD =c. HaiiAHTe AJIHH}' 0Tp83RB MA. 

845 B -rpeyrom,BHJ<e ABC nposeAeHa swcOTa BD. Orpe30K KA nep
neH,11,11J<yJiape11. K OTpe;JKy AB B ·pa.Beu oTpeaKy DC, OTpe3oK CM 
nepnea,llll .KyJIJrpea K OTpeaKy BC 11 pa.BeH oTpe3KY AD. ,Il;oKa>KB
Te, 'ITO OTpe3KH MB B KB pasabl. 

846 Bayr pa IIJ).8:Moyron&aoro TpeyrOJ!l,tmKa ABC c npJ!MbCM yr .nol\l C 
B3$1TB TOqKa O TBK, qTo cnpe.ae.ivu1110 paseaCTBO SoAJJ = So,;.c = Soac• 
,l(OKalKHTe, 'JTO CJIJ)8.B8A.rrml0 p8.B8BCTBO 0A 2 + 0Ba = 50C2. 

847 

848 

849 

850 

851 

852 

3aAa• rH K rJta Be VIl 
Ha p11cyH.Ke 269 uao6pamea 11pa.BW1.bHbLA 
llllTHyron:1,HHK ABCDE , T. e. BbllJYKnwA 
IlllTHyroJI.bHKK, y KOTOporo see yrn1,1 pBBElhl H 
·ace CTOPOH.bl paBBhl . .l(OKBll<HTe, 'ITO: 

DA DF 
a) t:,.AED ru l.:,.AFE; 6) DP = AF. 

B TpeytrOJI.bS:IQ<e ABC (AB .t AC) <tepea ce• 
e 

peAHJIY M cropoahl BC npose,11e11,a npllM8JI, PMo. 269 
napanJie./11,HBJl 6HCC8KTpHce yrna A, KOTOPBB 
nepeceKaeT ITJ)1tMble AB a AC cooT se;i-cTBeBllo s TOtfKax D a E. 
,UoK8)l(HTe, 'ITO BD = CE. 
,UOKa>Kl!Te, 'ITO 0Tj)83KB, coe,11wuuoxqae OCHO.llaBll.11 BblCOT OCTpo
yron&Boro TpeyrOJlbl:IHKB, o6p83YJOT 'l'peyron&HHK, B KOTOPOM &'l'H 
BhlCOThl BBJISUO'l'Cll 611cceJ<TpHC8.J\IH. 

To'IJ(H En F Jle>KaT aa CTopoae AB Tpeyron&HHI<a ABC, npWliiM 
'l'O'll<a E ne>lrnT aa oTpe3Ke AF H A.E =13F. IlpRMBJI , npo.eenea
aaa qepea TOqKy E napannen&ao cTOpoae AC, nepeceKaeT npn
MYJO, nposeneaayio "1epe3 TO"ll<Y F napan.nem,uo cTopon e BC, 1l 
'J'OqKe K. ,!l;OK.a)KJ!Te, qTO TO'IKa K nelKllT aa Me,11·eBBe TpeyroJil>· 
IIKK8. ABC , npose,11iiHHou K CTopo"1Ie AB. 
renoTeay3a npaMoyroJl.baoro Tpeyron&tmKa 1111n11e,rc11 cropoaott 
KBaAPBTa, Be nepeKphlBBIO~Cl'OCII C 3TJfM Tpeyron&lfHJ<OM. HaA
A~Te paccT011ane OT TOttKH nepeceqeBJlR. .u;narouaneii KB8,ApaTa 
,u;o Bepmfllfbl np1u«oro yr}Ja Tpey!'OJlbB.HKa, eCJIR CYMMB KI\TeTOB 
pBBaa a. 
B TpeyrOJlblilfKe ABC LA = 187°

0 

ff LB= a~o•. ,UOK8>f<HTe, '!TO 
1 1 l 

BO= AC+ AB. 
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1153 H3 TO<n<H M BBYTPeHHeH o6n:acTH yrna AOB npoae,1tefU,! nepnee
AKKYJJHJ)hl MPH MQ Kero crropoaaM OA n OB. H3 To'!eK P" Q 
opoae,lleHbl nepnelttlRKy,JJtphl PR II QS COOTBeTCTBeHBO K OB H 
OA. ,lJ.01<WKHTe, '!TO RS i OM. 

854 B paseo6e)l'peeHOM TpeyroJl.bHHKe ABC H3 cepeAtt.Ht,1 D oc.ao
saJU1a A€ npoae,1tea nepnes.aKKynap DH K CTopose BC. llycTb 
M -ce pe.zui:aa 01:peai-a DH. ,lJ.01<a>KHTe, '!TO BM l.AH . 

855 Ho Bepnumbl DPR:?llOl'O yrna C 1lP.RMOyl'OJlbHOro TpeyrOJtbHH• 
Ka ABC npose,Aee nepnea.t1KKYJ1J1P CD K rHnOTeayoe, a H3 TO'!· 
KB D - nepneH,Am<y n.11phl DE H DF K KBTe'l'BM AC M BC. JloKa• 
>KBTe, '!TO: 
a) CD3 = AB · AE · SF; 
6) AE 2 + BF2 + 8CD1 = AB 2; 

B) f/AE2 +fJBF 2 = f/AB'. 
ij56 )luaroaana Bl>lllykJloro qeTbll)exyronb.1nIKa ABCD nepece .K&JOTM 

s TO'lKe P. H3aec,rao, 'ITO LADP =½ LPDC, LADP=: LPAD a 

AD=BD=CD. a) H11,~HTe ace yl"Jtbl •1eTb!pexyronbs111<a. 6) ,IJ;o• 
Ka>KHTe, '!TO Al;J2=BP• .BD. 

857 To•U<a M ae Jtelf<OT aa DPIIMblX , CO)lepm~x CTOpORbl aapaJIJle• 
norpaM.MB ABCD. ,IJ;o1<amaTe, '!TO CYl.tleC'l'BYIOT TO'IK0' N, p H Q, 
paCOOJIO.)f(.88.Hl,18 Tai(, QTO A, B, C H D .RBJrlllOTCJl COOTBeTCTB8BliO 
cepeJIIDlaMK olrpeoKOII MN , NP, PQ II QM. 

858 J:(Ol<B1frnTe, 'ITO 8C31H npoTRBODOJJOlKHhle CTOponbl Bhmyl<Jloro 
<f8Thlpex yron ·hH'lll<8 ee napaJJ.JleJtl,Hbl. TO HX 00./fYCYMMa 6oJlbme 
OTpe3Ka, coe,ARB.RIO~ero cepe)llUlbl .llByx ,[(J)Yl'IIX Jll)OTIUIODOJIO)I(· 
Bh!X CTO}:>OR, 

8.59 .I(oJ<a)f(HTe, '!TO eCJl'R oyMMB PBCCT-OHBHH Me>K)ly cepe,1vma..,u1 npo
THBODOJIQll<Bl,lX C-TOpoH Bh11JYftJ!Oro <teTwpeX¥1'<JJl.bBKKa passa no
JIOBHHe ero nepe111e'I'pa, TO aToT 'leThipexyrom,1U11< - napanneno
rp8lllM , 

860 AoKa>KaTe, '<1'.TO eCJJH OTP830K. coe,u;aHJ110~HH cepe.AHHl>I {J,Byx 
rrpoT HBOrtOJlO)f(BblX CTOPOH llbtrry1rnoro 'leTblpexyroJrbHHKB, pa
BeH nonycyMMe ,llByx ,u;pyrux CTOpoB, TO 3TOT 'lllTNJ)e x yrom,
IU{K - Tpanei:m.11 HJUI napannenorpa!<lM, 

861 Auaroaa;rn Tpane~ an A.BCD oepece1<a10Tc1t s TO'!Ke O. Tpe
yrom.a11K ABO , r,u;'e AB - MelJbmee oceosafJRe -rpane~a. 
pa11noCTopoBRHA. Ao1<a>KHTe, '!TO Tpeyoom,rurK, uepmHllaMM 
KOTOporo miJJJOOTCR cepeA'RBhl oTpe3K-OB OA, OD HBC, pasaooropon · 
IUlB. 

862 11a uepnnnthl A TpeyroJlbHlfl<& ABC opoae,Aellbl nepneH,1011<ynJI
pw AM " AK K 6acce1<TpHcaM saemlUIX yrnos aroro Tpeyl'OJlh• 
Hltl<a DPH aepumaax B H. c. ,1:(0K8n<HTe, '! ,TO OTpe30K MK paBeH 
nonosm1e nepHMeTpa Tpeyrom, .wn_a ABC. 
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863 OT!)ea1u, AA,, BB 1 a CC, coe,11,ru111IO'I' sepwu1;1bl Tpeyrom,H Mita 
ABC C Bll.Y'l'Pennw,nl TO'1.K8MH npOT08OllOJIO>KBLIX CTOpoa. ,[(O,Ka 
lJ<llTe, 'ITO cepe,11,run,t 3'l'HX OTpe3KOB 1Je Jl8JKBT BB OAJ!OH l?PllMOit 

864 Cepe,11,l'flfbl TJ>e'X BblCOT TpeyrOJlbllUKB Jle)l(BT BB Ol{IIOH npHMoii.. 
,[(OK8.)l(HTe, 'fTO 3TOT Tpeyro.ll&RHK rrpKMOYJ'OJlbHhdf. 

865 B -rpeyro;r1>H11J<e ABC, c-ropoaa AC KOToporo s ,11,ea paaa 6on»me 
CTOPOHhl BC, rrpone,11,eB1>1 6ll CCeKT{)BC8 CM H 6ncce1<TPHC8 eaew
aero yrna nps ae1>1JU1'8e e, n~pece.1uuorqa11 upsrMYtO AB a TO'T· 
Ke K. ,[(OR8>KHTe, 'ITO 

1 1 1 
Ssc111 = 2s,.a.,, = a-s,.oo = 'is'"',x-

866 CropOJlbl Tpeyl'O.llbHK1<8 EFG COOTBeTCTBea110 paeKbl Me,11,11ae8M 

Tpeyrom,BHKB ABC. ,[(01<a»u1Te, 'ITO 
8
8

ero == !. 
ABC 4 

867 B T{)eyrom.aKKe ABC npHMa .11, npoxo.ivrrqu 'lepea eepmmcy A a 
AeJI:11.J:qftJl 1'feAHBfJY BM B OTBOID81lHH l : 2, C'l'HTBJl OT sepmHHbl, 
nepeceKBeT cTopouy BC 1l TOlfKe K. Haft.1<0re oTuomeR'He r1J1om;a
A8R ,:peyrom.m11<oe ABK 0 ABC. 

868 q epea eepm1nry A napa.11neJLorpaJ11Ma ABCD npoee.n,ena npllMaH, 
nepecexa10m;a11 npru,n,~e BD , CD u BC cooTBCTCTBeHBO a TO'tKBX 
J,,1, N u P. ,[(OKBJKHTe, 'ITO 0Tpe30K AM IIB118B1'CJI cpe,11,Jrll:M npo 
nop~BOBa.llbBbl:M Me>K.,11,y MN H MP. 

869 IloCTpoliTe 1'09:I(Y , npW!BAJJruK81Il;YJO OOJt.bIDCMY OCS:OBBlmtO p8B· 
Bo6e)l,peHHOB Tpanel\lUI H OTCT-omn;yio OT J:t8HllOH OOKOBOH CTOp0· 
Bbl B n pa3 ,11,8.Jibme, qe:M OT APYJ"OB, (n = 2, 3, 4). 

870 To•rna C nem1tT Ba 0Tpea.1<e AB. Iloc'J1)0ii:Te TO'l'.1<y D np,n,rnA 

AB, ne nemamy10 aa OTpeaKe AB, TBK, 'lT06bl ~~ = ~~. Bc er.11a 
JUI 3a;tB'<l'B uMeeT pemea,ue? 

871 Il OC'.l'poi iTe paseo6e.llP8llJll>tH T{)eyron-hlUIJ< no yrny Memizy 60KO· 
Bb!MI! CTOp0H8MH H CYJl{Me oceoaamm H BblCOTbl. apose_11ellllOH 1( 

OCHOB8.Klll0, 

872 Il0(."tp0ihe TpeyronbHllJ< IIO ABYM CTOPQHBJd u 6Hcce1<TpHce yrna 
M6)f(,11,Y ltJfM li. 

873 IlOCTpoliTe Tpeyi'OnbH UK ABC, ec.,m ,o;au:w LA, L.C H 0Tpeao1<,, 
paeeblil: cyMMe cTopoHbl AC u swcoTr.r BH. 

874 IlocTpoiiTe TpeyrOJll>BHK DO TJ)eM DblCOTBM. 

875 IlocTpoii:Te Tpaneq 1,110 DO ·6oROBOH CTOpone, 60JlhW6 MY oceosa 
lill10, yrirj M8)1(,lzy BHMJI 1;f OTHomeu:wo .IIBYX A.PYl'WC CTOpoa. 

876 IlOCTpokTe poM6, DJ10~8.llb KOTOporo paeaa llJIOl0,8.IIH KBa,11,paTa, 
ec.nll -H3BeCTHo, '<l'TO OTuomeHHe ,1v1aroeaneii: 3TOro poM6a paeuo 
OTHOlllB.EllOO ,11,811.H.b!X 0Tpe3KOB. 
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3a,na1IH K r nas e V1Il 

877 ,lvle ORpymHOCTH ll:MelOT e,l(HBCTBelUlyR> o6~yl0 TO'llW M. 'tlepe3 
3TY TO'IKY npoBe,l(eHhl )I.Be ceRy~He, nepeee .KaJO~He OJI.BY 0KPYlK · 
aocT& B TO'IRax A H A., a APYryJO - B TO'IRax B e B1 • Ao1<a»cB· 
Te, 'IT0 AA.IIBB,. 

f\78 lTpRMa.s AC - l<aCaTeJ11>ea.11 R 01<pymnocTH c u;eaTpoM O,, a np.11-
M.aa BD - l<aC&Tem,ea.11 K 0Kpyma _OCTlf C u;eHTP0M 02 (puc. 270). 
AoKa»cHTe, "ITO: 
a) ADIi BC; 
6) AB 2 = AD-BC; 
B) BD2 : AC2=AD :BC. 

879 To'IKB B, H C, - cepeJJ.HHhl Ayr AB n AC (pee. 271). )J;oKa)f(HTe, 
'IT0 AM = AN. 

R80 OKpymBOCTl> OTCeKae'l' BIi JI.BY')( npstMblX, ROTOpble o.epeceRaIDTca 
e TO'IKe-, ee ne)l(a~eii aa oKpymBOCTH , pasKble xopJlhl. AoKa»cll .· 

, , Te, "ITO paccT08111lSI OT TO'CRH nepece'leHIUI 3TID< nplfN!hP(: AO KOB· 
11;0B TOH 8 ,o;pyroii X0PJl.hl COOT"B8'I'CTB8Rlt0 pasm.i M8lk.ltY co6oii. 

gf\ l AoKBlKHTe, 'ITO ,lVI.ll scex xopJJ. AB A8BB0i\ OKPYIKBOCTlrBMIAH · 

BB ~ , rAe AD - paccTOmrne OT TO'IKH A AO K8C8TeJU,BOK B 

TO'IKe B, HMeeT OJI.BO H. TO me 3B8'1e1rne. 

882 qepe3 TO"IKY A nepeceqeaHll ,nsyx OKPY>KHOCT"eit C u;eHTPaMH B 
TO'll(8X o, H 02 npoBeAeHa IIPJJM8H, nepeceKaJO~Bll OABY 0l<PY:>K· 
BOCTl> B T0'IKe B, a APYryt() - B TO'll<e c. ,lloKa»cBTe, q'I'() OTpe• 
aoK BC 6yAeT HaH6on.hlllllM ror,Aa, Kor,a;a ou o.apanJteneu rrpll'MOH 
0,02. 

88,'l Orpe30K AB ffBJllleTCK AB8MeTPOM OKpy>KBOCTH c u;eaTpoM 0. H a 
KWKJIOM pa,i.ayce OM OKPYlKBOCTB OTnO)l(eB OT u;eHTpa O 0Tpe-
30R, pase:hl'i\ paCCTOHHlllO OT Koau;a M 3'l'Oro Pa.AllYCa AO npKMOH 
AB. HauJ.(HTe M.aomeCT'BO KOHU0B IIOCTJ)<)eBHJ,IX T8.KKM o6paooM 
OTJ)e3KO'B. 

884 BsyTpH yrna ABC pasuOC'l'Oponaero TpeyrOJIJ,Bm<a ABC 8311TB 
TO'IRB M T8K, 'ITO L.BMC = 80°, LBMA = l7 °. }laii,nHTe yr.lll>I 
BAMuBCM. 

Pl'tc .270 C PMc. 271 
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885 'Iepe3 K&>KJlYIO 11epmuay TpeyroJI.bRJ:IKA ABC npo11e,aeoa npaMa~. 
nepneHAJffiYJUrP8811 K OHCceKTpBce yrna TpeyroJI.bHHKa DPH &TO 
sepmH:He. IT poseA8B1ll>le up}!MbJe, nepeceKaHc .i., 06pa3y10T aoabli 
Tpeyronr,Hlfl( . ,lJ;OKIUKllTe, 'ITO eepml!H.bl 3TOrO TP8YJ'OJibRKK8 ne. 
>K8T Ha npS!MblX, COAepmau:ui.x 6HCCeKTpUCLI TpeyrOJlbHHK .a ABC. 

886 IlyCTb H - TO'I.K8 nepece'lelmR DPJJ..'\!blX, COAeP)l(llJI\HX BbtCOTbl 
TpeyrOJll,RKK8 ABC, 8 A', B', C' -TO'TKR, CHMMeTPH'flll,te TOV· 
Ke H OTHOCHTeJlbl!O npRMl,IX BC, CA, AB • .r(OK4>KliITe, 'lTO TO'l· 
KHA', B', C' ne>K&T BB OKpymn ·o&ra, onacaaaoA OKOJIO Tpeyro.ru.
lUU(8 A.BC. 

887 0Tpe30K BD - 6 HCCeKTPHC8 TpeyroJlblUll(ft ABC. ,IJ;OKllJJ(HTe, 'ITO 
BD 2 = AB . BC - AD· DC. 

888 lfo eeplllliBbt B TpeyroJI.bHHKa ABC npo eeAeH.bl a1,1c0Ta BH H 
6e:ccewrp0ca yrna B, KoTopaJI nepeceKaeT s TO'lKe E one:c a l!HYJO 
OKOJIO Tpeyr0Jtl>B BJ<8. OKPYlR •BOCTb C tl,BHTpOM 0, .r(OK8'RHTB 1 'lTO 
nyq BE J1BJ1J1eTC8 611cceK1'p8coil -yrna OBH, 

889 IlpOH3BOJI.bH8.S! TO'IKB X OKpylRHOCTH, OUHCBBHOA OKOJIO paaao 
c'l'OpOHHero TpeyroJI&HRK8. ABC, cOeAHBeHa OTJ)e3K8.Mll C ero eep
IDKB8MH. ,lJ;OKA)f(UTe, 'ITO OAHB H3 OTpe3KOB AX, BX H CX paaeH 
CyMMe ABYX ,n.pyra x 01'pe3KOB . 

890 ,lJ;oK8JKHTe, '!TO ec.n:a AH8r0HWB 801:!CBllHOl'O 'leT&IpexyroJibll ll· 
KA nepnea,zuiKYJl ,JfPBW, TO cyMl\ia KllB,l{J)BTOB npOT H.BODOJl~RblX 
CTOPOH 'leTblpexyroJTblll:lKa paalla l<.89.APaTy .llll8.MeTpa OllHCIUIBO :A 
OKPYlRBOCTH, 

891 B 'leT.btplixyroJI&W!Re ABCD, anac8.BBOM a oKpymaocT&, 6licceKT
PHCb.t yrJIOB A H B nepeceK8.IOTC8 B TO'D<e, Jle>KWI1eii .BB CTO_poae 
CD. ,ll01<8li<HT-e, 'ITO CD =BC+ AD. 

892 ,lloKB>KRTe, 'lTO D.JlOU\ftAb npm«oyroJI&HOil Tpanemrn, OilRCBllHO A 
Ol<OJIO OKPY>KBOCTH, p8BH8. UP0ll388,!le.Bmo ee OCHOB!Umlt. 

898 ,ll;oKB>KRTe, '!TO 8 mo6oM 'leT&1pexyroJ1&BM1<e, Bll HC8.BHOM 8 
0Kpyma;oc:r1,, npo1;1aeeneane .n.sarou8JleA PBJ!BO cyMMe npoa3ae~e
HRl!: npOTHBOllOJIO>KB&IX CTOpoB (TeQpeMe Il TOJieMeH). 

894 ,lJ;oKa>t<HTe, 'ITO e JllOOOM TpeyroJl.bRHRe PIIJIHYC R OnHCBHHOA 
OKPYlRHOCTB, PB.AHYC r lUll!CBHBOA OKPY>KBOCTH e. paccrosmae 
d !\18.)l(AY ~6BTPl1Mlf 3TKX OKpy.maocTeA CB.R38Hbl pBBeBCTBOM 
d2 = R"- 2Rr (cpopMYJJB Sib1epa). 

895 ,llJIR uepaBBOCTOp0Bl:lero TpeyroJT&HHK8 ABC TO'lR8 . 0 HBJIHeT
CII D,eHTpo!II OitHCBllHOA OKpymHOCT H , H - TO'lRB . nepece11eBHJI 
np11M1,1x, COAepma~Hx BhlCOT&I A A 1, BB I e CC 1, TO'iK .Jl A 2, B2, 

C2 - cepeamn.r OTpe3KOB A H , BH, CH, a TO'lKH A 3, B8 , C3 - ce 
pe,AHabJ CTOpoe TpeyrOJlbllHl<B ABC. ,llOlCBlR.HTe, 'ITO TO'lKH A,. 
B 1, 0 1, At, B,. C2, A 3, B3, C8 JlemaT BB O,!OJOA OKpylRHOCT R 
(OKPY>KHOCTb 8i\11epn). 
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,l(Ol<ft)!(UTe, 'ITO OCUOBamJH nepnea.u;HKYJUIJ)OB, npose,l\ii.B11b1X H3 
npo.aouo-111,HO:ii: TO'l'.KH OKpymaoCTH, ormcae11oii OKOJrO 'l'peyro.rn,
llHKa, I< llpJl:MbIM, COAep)!(ft~UM CTOpolihl 8T01'0 TpeyrOJl.bllHKft, 
nelKaT ua OABOB npliMOi (ITPJ!Mali Cm.mcoua). 

Ilo cTpoATe 06my10 1<acaTeJ1baylO K ABYM A!lllll}Jl\l OKJ)y)!(HOCTRM • 

.l(!l.Hl>l 01<pym110CTb C ueHTPOM 0, TO'lK8 M H OTJ)e3I<U P,Q, n 
P2Q2. IloCTpOil:T e npRMYIO p 'NIK, 'lT06bl OI<PY)!(BOOTb 0-TCeKana 88 
ae.ii-'XOPAY, PIU3Ry!O i'tQ,, -u paCCTOl!lille OT TO'll<ll M /J,O npRMOil: p 
pllBHJlJIOCb P2Q2, 
B1JYTPH 01<pymaocn1 ,11.8.Ha TO'lKa. IlocTpoiTe xop,11y, npoxo.11.R· 
IUYJO qepe3 3TY TO'JKY, TB.K, 'lT06bl 0118 6LIJJ8 aa1u,em.meA 133 
scex xop.11., rrpoXOAJl~X qepe3 ny ro•my. 

Il ocTpoil:Te Tpeyron&ID11<: 
a) no CTOpoee, np0Tusonell<ame11ry yrny a u1,1core, 11pose.11eauoil: 
K ABHROA CTopoae ,; 
6) no yrny, 81,JCOTB, npoBeA8BBOil: ll3 BBPWlUlbl A8BBOro yrna, H 
nepm&eTpy. 

ITocTpol\Te Tpeyrom,HH ,K, ecnu ,ll.888 OllllC,!IHll&Jl OKPflKBOCTb H 
Ha ae.ii TO'll<H A' B H M' qepea KOTOpble npo.XOABT IIJ)R!IO,Je , CO· 
Aepll<81l{H8 BblCOTY, 6ucce1<Tpl,fCY H MeJ{HaBY Tpeyroiu.SllKB, npo
se,11.i!HRble B3 0,11.Bolt sepm=. 

,l(aeLl TJ)H TO'IKH, ae Jl8)!(811{1te RB 01111oil: UPIIMOA. IlocTpOAre 
TpeyroJfbRHR, A,/Jli KOTOporo 3Tll TO'IKK RBJllllOTC8 0-CROB!l.HlUIMH 
BLlCOT. CJ<OJl&-KO pemeHI,di HMeeT 38,118'1:II? 

3a,a;a'lH K rJiaBe IX 
,llOK8)!(UTe YTBepll<,lleHltSl 06 OCHOBHblX CBOACTsax YMBO)!(eHHH 
sewropa ua trHOJIO (n. 86). 
Pemeaue 

1. ,l(01<8ll<eM, 'ITO )J.J!Sl JU06LS:X 'IHCeJt. k, I H mo6oro B8,I<TOpa a .. .. ..... 
cnpase;vmuo paseBCTBO (kl) a = k (la). ECJJM a= 0, TO cnpaue,11.JIB• 

BOCTb 8'l'Oro paBeBCTB8 O'leBUABQ. IlyC Tb a .. /5. HMeeM: I (kl) a I= 
=I kl 11 al=lk 11, llal=I k 11,al=I k <ta>,. 
,llanee, ec.im kl;;. 0, TO (kl) a ft a B k (la) tt a; ecJllf me kl< 0, TO 

(kl) Q f ! Q ll' k (la) f i ii. li 8 1,"0l\l R 8 JJ.P}'l'OM cnyqae (kl) a tt k (ta). - . 
CJieD.OB8TeJrbBO, (kl) a= k (la). 
2 . .ll ,oI<amelll, "!TO ,11.Ji,8 ruo6oro 'lBCJl8 k B mo6blX BeI<TO· 

pos ii H b capase,ll.]lll.Bo paseBCTBO k (a+ b) = ka + kb. EMH 
k = 0, TO cnpaBe,ll.Jr HBOCTf, 3TOro paseHCTB8 O'i881{,l{H8. IlyCTb 
k'F 0. 
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a 

0 

PHc . 272 

B, 

,lo>O 

oii- 1r(ci"+ ;;>- •a+~ 
a} 

B 

lr<O 

oi-ll(a +b)- 1ra +.;; 
6) 

PaccMoTpKM cnyqa:I!:, Kor,11a BeKTOPbl a H b ae KOJIJIBBeap111>!. 

(cnyqaii a II b paccMQTPJi!Te CllMOCTOSITe.111,ao). Orn_omUM OT Ka-
-----:-+- - - -KOH•H"lt6Y.t1b TOqJ<H O BeKTop1>1 0A 1 = a H OA = ka, a OT TO'leK - .. _.... --A, B A - aeKTOpbl A,B 1 =b B AB = kb (pHc. 272, a, 6). Tpe-

yron1>mn<H 0A. 1B 1 H OAB no,11o6H1,J c Ko3q>q1~ell.TOM IIOA06WI 

l!!J.. Cne.t10B8TeJTbBO, QB= kOB, = k (a+ t). C APYr0H CTOpoHbl, 

OB = OA + AB = ka +kb. liTax, k (a+b)=ka +kb. 
3. ,!J;oklUKeM, 'lTO AJISI JllOOl,(X q~ce.n k, l H mo6oro BeKTOpa a - . . 
cnpaa.eAJIHBO paeeRCTBO (k + l) a = ka + la . E= k = l = o, TO CrtPa-
BeAJillllOCTb aroro paa.eucna O'leBll,!tH8 . IlyC'l'b XOTsr 6bl OAHO H3 
'O!CeJT ~' l OTJiff'IBO OT RyJlSI. ,l:via OIIpeAM8BBOCTH 6YA8M C<m,· 

Tan, 'lTO I k I~ jl I, H, cne,11oaa-ren1,ao, k "'-0 H I! I =i. 1. 

- l - .. I - tt • PaccMOTpHM eeKTOp a+ka. QqeaH,11ao, (a+ka) a. ,D;anee, 

lii+..!.aJ=lai+l.1;1=(1 + -1 ) 1ii1. k k k 
CneAOBaTem,eo, cornacao onpe,11enemuo npo1r3se.zte1mS1 BeKTopa 

1(8 qaCJIO, ll + ! 11 =( 1 + ~) a. °YMl!Oll<BR 0~ qaCTH 3TOI'O paeea

CTBa aa k, nOJIY'IHM, 'lTO cnpa:seAJIKBO paBeUCTBO ka +la = (k + l) a. 

904 ,l(aBbl 'HlThlpeXyroJll>H.RK MN PQ " TQ'1](8 0. 'lTo npe.ztCTaBJUleT ~-- .___.. 
co6oii .t1alJlflJA qe-;r1,1pexyrom.um<, ecnu ON - OM= OP- OQ? 

905 ,Il;BHhl qe-r1,1pexyroJ11>HBK ABCD a ro'lKa 0. To'IK .B E, F, G H H 
CHMMeTpH'IHhl TOqKe O OTBOCHTeJTbBO cepeAlm CTOpoa AB, BC, 
CD H DA COOTBeTCTBeaao. 'fro npe.t1CTaBJ1aeT co6oii 'leThlJ)eX· 
yrOJil>llHK EFGH? 
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!)(16 JJ;1111 TpeyroJibHUK ABC . ,ll;OKa>J.raTe, 'l'l'O 13eKTOp ~ + ~ IUl

lAB I IACI - -rrpaBJieH BAOJib 6HCCeKTPllCbl yrna A, a seKTOp AB _ ~ - BAO.III> 

IABI IACI 
6ucce1<TpHChl sBerrraero yrJia npu aepnm:He A. 

fH)7 ,ll;OK8JKHTe ene;zyioa.ee y,-seplKAeaue: TPH TO'IKH A, B u C .ne
lf<8T aa OAJ!OH DPRMOi!: Tor,11,a H TOJibKO TOr,11,a, KOr,11,a cy~ecTBY
IOT 'll'ICJla k, l H m, 0,11,llOBpeMeHHO ae paBHble HYJIJO, TUKHe., qTo 
k + 1 + m = 0 11 AJISf npou3BOJ1l,HOA 'l'O'IKl'I O BblUOJIRJleTCR pasea -- _....,. --,. -
CTBO kOA+l OB +mOC =0. 

!l08 H cnOJfl,3YH seKTOPiil, ll;OK8lKHTe, 'l'.TO cepell;Hlibl JU\8.l'OHaJiei!: 'le
Thlpiixyron&HHKB H TO'UUI nepeCe'l.elllil! OTpe3KOB, C08AIIHJIIOlltHX 
cepe;t ll Hbl npOTHBOUOJIOlKHh!X CTOpOH, .nemaT Ha 0/l;HOH npJIJIIOi!:. 

!K)9 B ucceKTPHCLI BH8WJUIX yrn:os TpeyrOJiblUiKB ABC npu Bepanmax 
1 A, B H C nepei;eKaJOT upaMwe BC, CA u AB cooTseTcTseeo a 

TO'IKBX A a, B, '0 c,. lfonom,ay.a B8KT0pbl, AOKB>KIITe, ';ITO TO'I.KR 
A 1, B1 H C1 Jl8lltBT 11a OltllOH npnMoli. 

9 IO IlyCTb H - T0'U(8 nepece'leBRH rrpHMl,lX, co;11epllC81.qHJC BhlCOT.bl 
uepasuOCTOpoHl!ero ,-peyroJlbRJJKa ABC, a O - aeaTp OJ:mcaHllol:I 
OKOJIO $'!'Oro Tpeyl'OJibRUKB OKpymBOCTH . HcnoJIJ,3YH B8KT0Pbl, 
AOKB>KHTe, '!TO TOqJ<a G nepece'l.eRIIJI MeAHBH TpeyroJll,BHKB np11-
HB;llJJe1fCIIT OTJ)e3KY HO R ,[(8JlHT 3TOT 0Tpe30K B OTBOmeHHII 2: 1, 

HG 
C'I.IITBH OT TO'I.Klf H, T. e. - = 2. 

00 



r Jiua X 

MeTo~ Koop~uuaT 

C nO'HRTl<eM AeK8pToeo'1 npRMOyrOnbH0'1 Cl1CT8Ml,j KOOPA11H8T B 
3H8KOMb4 no KYPCY anr ·eopbl. BeeAeH118 Cl10T8Mbl KOOPAl<HBT no 

3BMR8T OnHCblB8Tb reOM8TpH'IBCIGl8 4>11rypbl, B '18CTHOcnt OKPY)I( 
HOCTI< 11 11PRMble, C 110MO~IO ypaBHBHHM, '<TO A88T 803MOlKHOCT 
np1111o1eHRTb 8 reoM8TPHH anreOpaWiBC KHB M8TOAl,j , TaK, Hanp1o1Mep, 
Han1o1cae ypaeH8Hlo1R ABVX AllHHblX OKPyll(HOCT8'1, MOll<HO C 11X no, 
MOlUblO 11ccne,11oeaTb B3311MH08 pacnonoJKBHHB 3THX OKPYJKliOCTel1. 
HapRAY C KOOPA11HBTBMl1 TO'leK 6yAyr BBBABHbl KOOPAlo1H8Tbl aeKTO· 
poa H TBM CBMblM 6yAeT pacw11peH KOOPAl1H8THO•BeKTOPHblH anna
paT reoMeTp1111. 

J!i I Koop.l(HRaThl seKTopa 

89 PaaJJ.o.iKeHHe seKTOpa uo ABYM 
ue~OJJ.JIHBeapBMM BeKTOpaM 

,l(o.KaJKeM CH8"1.8Jl8 JlBMMjl 1 0 KOJrJll'IHeapHbIX 

aeKTOpax. 

JIBMM8 

E M U BBKTO pM a II b .KOJl.lfflB88pm.t JI'. 

cy ~ eCTByeT T81(08 'lHCJIO k, 'lTO b = Jui. 

,!l;oRa aaTeJJ.l>CTBO 

- .. 
a 'IJ.0 1 TO 

Bo3MO;!(}Il,l ABB CJIY'f8,R: Q tf b H at l b. Pac
CMOTpliM 3T0. CJIY'lBH B OTABn.J,HOCTH, 

0

1) a tt b. Boa&MeM q11cJIO k. = \~!. TIU< KBK 

k ._, 0, TO eeKTOPLl ka H b COH&np8BJ18Bbl 

(pHC. 273, a). KpoMe TOro, 'l!X AJll'lllhl pa.aHbt: 

0 

a 

b 

ka 

a) 

b 

ka 

~=-ill ,;, 
I ka j =I k 1 • la1=t!f • 1al=I bl. IloaTOM Y b=ka. 6) 

P11c.273 
1 JleMMOH U83hllUl8TCJI ecnoMOJ'BT8Jl1>1lllll TOOpeMn, C no

MOUlblO KOTO{)Oil AOK83bl .Ba8'1'Cll CJlilAYJ()~8R TeOp8M8 
ltn>< He'Cl<OJll>l<O T"t!OP8M, 
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2) a H ii. 8 03L M 8M qMCJIO k = -m. TaK 1<81( 

/I <-0, TO Bel<TOp 1,1 ka H ii CHOB& COH8np&8JleH1,1 

(p HC. 273, 62· H x P.JIKBI,1 T8K)l(e pa8H1>1: I kal= 
= I k 11 al= Wi · 1 al=I ii i. IIoaTOMY b=kii. JleMMa 

,i o i;a aaHB. 

fl yCTb Q If ii - A BB )1;8.HHb!X BeKTOpa . ECJI H 

ae l<TOP p n peAcTae,~eH a aup;e p =xii+ yii, rp;e x ~ 
y - H8KOTOpl,le 'lllCJl8, TO T'OBOpAT, <!TO aeh"TOp p 
pll3Jl 0llt8B no Be~opaM ii n ii. '<IHCJ!a X H y HB3I,J• 

B8.IOTC8 K034l4'1n: ~HeBT8Mll p8 3.'I OlK8B.HII . ~O K BJK8M 

-reo peMy o pa .3nomeH H,B eeK'ropa no ABYM ae1<orum

HeapJu ,111,1: aeKropa M. 

TeopeMa 

Ha nnOCKO CTH mo6oA B8 KTOp M OlK8O p83.IJOlKHTL 

no A 8Yl\f .11aam. 1M B8K OJ1JJH.ll.eapKhlM BeKTOPBM , 

RpH' 18M K03cl.><PKU.H8BTbl p8 3JI OX<eJUl11 onpe p;eJIIDO'r • 

Cll e,a;UHCTB88Jlbll\l o6pa 30M . 

,lJ;OKB3 8T'8nI ,CTBO - -nycTb a, H b - )1;8RH1>18 B8KO JIJIJ1HeapHI,1e 

BeKTOpbl. ~OKB )l( 8M CBaqllJla , qro Jl!06oil B8KTOp p 
M'O)l(ffO pa3JIO)l(J!Tb DO B8l<T0p8M Q. H b. 8o3MO)KKhl 

,!\Bil CJIY'{811. -1) B eKTOP p KOJ!Ji UBeapea 0,!(ltOMY H3 B8KTO· 

po e ii H ii, aanpin.rep l38KTOPY ii. 8 3TOM CJIY"!B8 no -J18MM8 0 KOJIJ1HHeap1n,1x BeKTOpa x B8K T Op p MO)KHO .. -
n peAC'rBBlf .Tb B BH,118 p = yb, 1',lt8 Y - HCKOTOpoe 'Ul C• .. - - -
JIO, H, CJl8,ll;OBllT8Jll,HO, p = 0 . a + y. b, T . e . eeKTO p p 
Pa3JIO>K8B no B.eKTOpaM a H ii. - -2) BeKTOP p Be K~JlJIJIBeapea BH B8KTQP Y a, 
IU l B8KTOp y b. 0T M8T BM K 8.KYIO·B,H6y ,o:1, TO'll<Y O H -+- - · - - -
OTJIO)Kl:IM oT aee ee1<To p 1,1 OA=a, 0B = b, OP = p 
(pHc . 27 4) . qepea TO'll<Y P npoee,neM npsu,yJO, na-

Pan ne .n&HyIO npaMOA OB, u o6oaaa'll!M <tepea A, P>1c . 27 4 

a 

p 
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To<my nepece'1eHHa nol!: np m.100 c npJ1Moli OA. - - -no Irp8BHJIY TpeyrOJlblJH.K8 p = OA, + A,P. Ro B8K· 

TOpbl M, H A-;f, KOJIJtirneapBbl COOTB8TCTB8BHO 

88KTOPBM Q H b, ll03TOMY C~ecTBYlOT T.aKse lJRC· - ... - -na x ff y, 'ITO 0A 1 =xa, A,P =xb. Cne,n;oeaTenb· ... - .. .. 
BO, p = xa+yb, T. e. B8KTOP p paanomes no B8KTO· 

par.ta. n b. 
,ll0 Ka)K8M T8D8pb, 'ITO XOacN;)BIJ,H8HTbl X H y 

pa3JIO>Kemrn Ollp8A8JISl10TCJI 8AIDfCTB81JBblM o6pB· 

30M. ,1\onyCTKM, lJTO uapa;l{y C PB3JIO>K8HH8M - - -p = xa + yb HMeeT M8CTO ;u,yroe PB3JIO)K8HHe 

p=x,a+y,b. Bbf'l){T&Jl B'l'Opoe paBE!'HCTBO H 3 nep!I()• 

I'O ff UCDOJlb3Y SI a ·paBWl8 A8HCTBH:H HM B8KTOpruot, - - -noJiyqaeM O = (x - x1) a + (y- y 1) b. STo paeeaCTBo 

MO>f<8T BbrDOJIUHTbClt TOJlbKO B TOM CJIY'188, KOrAa 

KOacN;)l:fIUIBll'Tbl JC - JC1 II. y - Y, P8Blll,l HYJllO. B CB· 

MOM ,n;ene, ec,r11 npe,n;DOJIO}l(HTb , H8DPHM8P, lJTO 

JC - JC,¢ o. TO H3 DOJI)"t8BllOro P8.B8BCTB8 B8BA8M 

a= 1l=J{j_ b, 8 3ll8lJHT, B8KTOpbl a H b KOJIJUlBeapHLl. 
x-x ., 

Ho llTO npoTaeope'1 HT ycnosmo TeopeM.bl. Cne,n;osa· 

TeJibao, x-x 1 = OH y-y 1 = O, OTKYAB x = JC1 ff y =y,. 
8-ro 1c1 03B8'l88T, '!TO K03<})<j>H~8BTbl p83JI0»<8H:HJI 

B8KTOpa p onpe,qeJISIJOTCH 8,l(HfiCTB8H:HLI.M o6.pa30M . 

TeopeMa AOKa38Ba. 

90 KoopwraaTbl BeKTopa 

II OHHTHe fiPJIMOyrQJJJ,llOH CHCT8MW KOOpJOi· 

HBT (mm., K8.K HBor,11a I'OBOPSIT, A8K8PTOBO B CHCTe• 

Mbl KOOPAHRBT ) HBM B3B8CTBO lI3 Kypca anre6pbl . 

HanOMHKM, 'lTO P,JISI 3M8R H SI DJ)HMOYI'OJJJ,· 

1100 CBCT8MlJ KOOPAJJWIT Hy.>KBO npOB8CTB AB8 B38 · 

llMHO nepne11,11W<yJ1S1pH1,1e llpSIMble, H8 1(8.>K,llOH 

H 3 HffX Bbl6p8Tb HanpaBJ1eH11e (OHO o6o3Ba'l88TCSI 

CTpeJIKOH) s BbI6paTb e.11Ba11tj aaMepemt11 OTpea• 

KOB. Ilpu Bb16paauoii e,n;mnme B3MepeHHR OTpe3KOB 

.AJ[RB8 K8lK)I.OI'O OTpe3K8 B&JPIDKlleTCH ttOJJO»<HTeJib · 

Kb!M 'il'iCJIOM. 
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B AMbHeIDneM llOA AJJKHOH 0Tpe3Ka Mb1 6y 
A8Id nomu.i:aTh no •u1cno. 

0rJJO)f(llll! OT Ha'fM8 KOOPAJ!B8T O e)l.llHll'lllble 

8() KTOPl>l (T. e. BeKTOpbl, AJJHHI,I KOTOPbO/. P8BIJbl 

eJl lllIK~e ) t ll j T8K, 'lTOObl H8ap8BJ!erute seKTopa i 
1,osnano c aanpaMemteM OCH Ox, a aanpasne:rrne 

J' B 
....__ 

21 

J ~ ..... .,. 
8ewropa 1- c aanpasneimeM oou Oy (p:Rc. 275). O , 

sr 
'ii 
~ 

" 

B!! KTOPN 1 H j H830BeM KOOPA1018TBblMJf BeKTO · PH C. 275 

paMH. 
KoopJ.1HH8TIJble BeKTOPhl ae KO;JJ! liH88P · 

H bl, fl03TOMY mo6oi;i ;seK-TOP p MO>lCHO pa3JIO>K»T-1> 

r10 KOOP.AKH8THb lM B8K-TOPIIM, T. e. npe,ACT8B.0:Tb 

8 au.11e p = x.1 + yj, rrpH'leM K09Q)lpKIUleHTbl p8M0 · 
>KCB IUI (•lHCJl8 X H g) Ollpe).18JISl10TCJI 8,il;HRCTB8H · 

llb lM o6p830M. Ko34><l>~eH'.1'J,[ paMo>KeBHJI seK --TOPS p no ROOPAtm8TB:blM BeKTOpaM B83bl.BlllOTCII 

KOOPAHH8T8MK B8KTopa p B AllBBOil CBCTeMe KO· 

OpJ.lHII8T. Koop.u.anaTbl BeKTOpa 6y,ll,8M 3artHCbl • 

llBTb B (j)HrypHblX c1to61<ax IIOCJl8 o6oaaatieBJJll 
~ -oeK'ropa: p {x; y) . Ha puc}'HJ(e 275 OA (2; 1} H 

ii {3; - 2}. 
TaK •Kru< ayneeou eewrop MO>Kno npe.u.CTa-- - -BJ{Tb B BIIJJ;e O = 0 . i + 0 . j' TO ero KOOP.!WB8Tbl pas-

llb l D)'JIIO: O{O; O}. Ec.1n1 BeKTOpbr a=x.I+11,l H 

ii= x.i1 + u.J paBBbl, TO x, = x. u Y, = Yi • TaKHM o6pa • 
30 M, KOO_PJ:tllll8 Tbl p8 BllWX eeKTOp o e COO'l'Be:t'CTBeH • 

110 P88Hbl. 

PaCCMO'l'PHM np8BIPl'8, ll0380Jlll10II{8e no KO · 

O{lAHli8T8M eeKTOpoa H 8X OJ;(HTb KOOPAKBOTbl 1iX 

Cy 1,1Mbl, P83HOCTH .H npoll'3Be,ll,8BlIII 118KTOP8 Ha 

' llICJIO. 

1• . Ka~all KOOPAJIB8T8 C)'ll(lllbl AUyx 8JIK 6onee 

IJeKTO poB p aaaa C)'MMe COOTB8TCTBYJOU'.UlX KOOP.IOI · 

ea,. i>TBX aeKTOpoB. 

)J,OKll.lKeM 31'0 YTB8p>KA81T.He ,!{nJI Allyx BeK

'l'Opoa, Pa cCMOTPIIM BeKTOp bl a {x,; y,) If b {x2; Yal
T a 1, Kalt a=x,i+y,J II b=xJ+yJ, TO, DOJtb3YJl'Cb 

C 

X 
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CBOiiCT B8MH CJJO>l<8H1Ul B8KTOpOB H YMHO>l<eBlffl BBK· 

Topa l!8 'IBCJIO, IIOJ!y<{HM! 
-- • 1' .. - . ~ -a+ b = x1i +Yu+ x2i+ yJ= (x1 + x2) t+ (Yt + Y2) j . 

Orc10,n;a CJIB;:tyBT, 'ITO KOOp,ll;H1!8Tl,I B8KTOP8 

Q + b p8BHbl {X1 + X2; Y, + Y2l-
AHMOl'lAHO ,ll;OR83blBAe'l'Cfl CJl8,ll;YIOmee YT~P>K · 

,AB!rHe: 

2°. Ka~8ll K OOp,ll;HH 8T 8 p8 3H OCTH .!{BYX BBKTO · 

poe paaaa pa aa OCTH COOTBBTCTB Y~ max KOOPA HllllT 

3T KX ae .KTOpoB . 

lillhl'Mlf CJlOB8.MH, BCJIH 4 {x,; y,) H b {x2; Y2l -. -
,n;&BH:b!B BBKTOPbl, TO BeKTOP a - b BMBB'I' KOOP.All · 

ua'l'l.i {x, - Xzi Y1 - Yal- Ilpoee.n;BTB ,noK838TeJibCTBO 

C8MOCTOflTBJil>HO. 

3°. Ka )IC)l8H K OOp,[{HR8 T8 npOB 3B8A8 HWI" BBKTOpa 

Ba 'IJI CJlO p a e aa npoR 3B8)18 RRIO ·COOT B8TCT BYJOm eii 

KOOPA RH &TW ee KTo pa aa 3TO 'IH CJIO. 

B C8MOM ,!IBJie, IIYCTb B8KTOp a HM8BT KOOp

,AKHaTbl {x; y}. HaA.n;eM KOOPJl:HB8Tbl BBK'ropa ka, 
r,Ae k - !Ip0~3B0JIJ,BOe 'l'.HCJIO. TaK K8K a= xi + y}, 
TO ka = kxi + ky}. 0rclOA8 cne,n;ye-r, 'lTO KOOP.ll)IR8Tbl 

BeK'ropa ka p8BHbl {kx; ky} . 
PaCCMOTpeHtU,Je Dpll1lllJ18 DO3BOJ!HlOT onpe.11e 

JrRTb KOOPAHHBTDI JIJ06oro BBKTOpa, !IpB,ACTBBJleUHO 

ro B BHAe anre6paH'leCKOH cyM.'ltl,l ,118H11blX B8KTO

poe C ll3B8CTHblMll KOOp,AHH8T8MH. IlyCTh, 

aanpHMep, Tpe6yeTCll HIIHTH KOOp,ARH8Tbl BBKTOpa 
- -1•- .. p = 2a ~ 3 b + c, BCJJH H3BBCTUO, '!TO a {1; - 2}, 

b {O; 3}, c {- 2; 3}. 
no !Ip8BHJIY a0 B8KTOP 2ii waee-r KOOp,l(llll8Tbl 

1 -{2; -4}, a eeKTop - 3 b Koop.111rna:"1 {O; - 1}. TaK KaK 

- - 1- - ... 
p=(2a)+( - 3 b)+c, TO KOOp,ARH&Thl BeKTopap MO>R-

BO H8BTI! no IIP8BHJIY 1°: {2 + 0- 2; -4 - 1 + 3f. 
liTaK, ae .KTOp p HMeeT KOOPARH8'1'hl {O; -2}. 
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911 0 HaiAH'l'e TaRoe 'JHCJIO k, 'IT06bl BblDOJIHJtl1.0Cb paaeHCTBO . - - -n = km, ecmt H3B8CTHO, '!TO: a) B8RTOpb1 m H n IIpOTHBOJJOJIO)KHO 

aanpaMeHl,l H I ni I= 0,5 CM, I ,i I= 2 CMi 6) BeKTOPhl ii H ii coua

upaaneaw H I ii i= 12 CM, I nl = 24 AMi B) 88KTOpbl m H ii IIPOTBBO· 

nono)KHO aa .npaeneaw u I iii I= 400 MM, I ii I= 4 AMi r) ae1<.Topw 

,; H ii coaa .npasneabl H lml=.J2 CM, liil=.fio CM. 

\) L2 0 ,l{HsrousnH 11span.nenorpaMM8 ABCD 11epe
ceKB10TCJ1 s . TO"IJ<e O, 1\1 - cepep;Hua oTpe3-
Ka AO. Hai,AHTe, ecnH 3TO B03MOlKHO, TB· 
Koe 'IHCJIO k, '1To6i.l BblDOJIHIIJIOCb paaeaCTBO: 

- ---+ -- _ _,.. 
a) AC=kAO; 6) BO=kBD; a) OC=kCA; -- _ _,.. ~-----
r) Al3 = kDC; A) BC= kDA; e) AM= kCA; _ _,.. -- --~> MC=kAM; a) AC=kCM; a) AO=kBD. 

913 BeKTOPbl a H b KOJ1J1JmeapB1>1, KoMJiIHeap-- ... - - ... -
Bbl JIB BeKTOpbl: a) a+ 3b ll a; 6) b - 2a H a? 
OraeT o6ocayirTe, 

!H4 ,D;oKaJKHTe, 'l'l'O ecJIH seKTOpbl ii " b ae 1;<011-- .. - ~ 
mmeapBbl, TO: a) B8KTOPhl a + b H a. - b ee 

Kon.1umeapab1; 6) aeKTOpbl 2a. - b u ii+ b ae 

Konmmeapeo1; a) ae.KTOpbl a+ b 0 ii.+ 3b ae 
J<OJIJJRBeape1>1. 

915 To'l:KB M JtelKHT BB AHBl'OHBJIH AC llllp8.lt.1leno-
1'])8MM8 ABCD, 11p0'leM AM: MC =-4 : 1. P a3Jlo-

--. - ~ .. -
lK.0'1'8 BeKTOP AM no aemopaM a = AB a b=AD. 

916 BeKTOPbl a n b ae KOJIJIHaeapebl. Hsli;nH· 
Te '{ffCJlB X H /I' y ,AOBJieTBOPlllOUIBe paeeHCT · - - _ .. - .. - -
ey: a) 3a - xb = ya +b; 6) 4a - xa.+ 5b + yb = O.; - -- ....... 4----e) xa + Bb- yb =0; r) a+b - Bya + xb = 0. 

9 17 Hs"lePTHTe npaMOyro.1t1,ay10 CHCTeMY ROOP.AH· 

HST Oxy a KOOPAHHBTHble eeKTOpbl l H j. Ilo
cTpoil:Te BeKTOPbl C HB'la.JJOM B TO'I.Ke 0, 38AaR· 

9l8 

H• 

Uhle KOOP,ll,HBBTBMU a {8; 01, b (2; - 1}, c {0; - 3}, 
cl (1; 11, e f2; .J21. 
Paanomwre eeKTOPhl a, b, c, a. e H i. H8o6pa • 
meHHble HS pucyH.Ke 276, a, <J, e, no KOOPAHHSII'• 

Hb!M aewropaM 7 H j K BIU!,IXBTe ID( KOOPAHB.8Tbl. 
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919 

920 

921 

922 

923 

9'M 

925 

926 

927 

928 

- • - b- l'? -□ B1>1DHDJHTe KOOPJUIBaTbl B8KTOPOB a= 2i + 3j, =-- , + 2J _.,. __ ......... - 2. 
c=B i , d=i-j, e=-2i, f = -i. 

□ 8amlWHTe P83JIOJR8.IDl8 no KOOPAHllaTtU,tM B8KTOpaM t II j 
➔ 1 - - -B8K,!0Pa: a) x {-3; 5}; 6) y {-2; - 3}; B) 2 {- 1; 0}; r) u, {0 ; 3}; 

A) V {0; 1) . 

□ Ha:li.ro!Te 'fHCJ!a X n y. YAOBJ!eTBopruor:q He YCJIOBHJO: a) xi + yj = _ .. _ .......... - __ .,.. 
= 6i - 2j; 6) -3i+yj=xl+1j; a) xi+yj=-41; r) xi.+yj =-0. 

□ Hail.nu-re xoop,11usaTL1 ee1<Topa a+ b, eCJIR: a) ii {3; 2), b {2; 5}; 
6) ii {3; -4}, b {l ; 5}; B) ii (-4; - 2), b (5; 3}; r) a {2; 7}, b {- 3; - 7}. 

□ H aHl{HTe KOOPA UBaTLI BeKTOpa ii - b, eCJm : a) ii {5; 3), b {2; l ); 
6) ii {3; 2}, b (-3; 2}; B) ii {3; 6}, b {4; -3}; 1') ii {-5; -6}, b (2; -4} . 

... - .. - .. IJ HaiiJ{UTe KOOPA RH8Tlil B8KTOpo8 2a, 8a, -a, -3a, eCJlH a {3; 2), 

,ll 8Rbl seKTopw ii 12: 4}, ;; 1-2: o). c 10; 01, ii 1-2; -3>, -; c2: ... a1. 
~ 

f {0, 5}. HaiiAHTe KOOp){ffll'.8Th1 aeKropou, npoTBBononomu&1x .nau
a:&rM. - - - - ... C H aHJ{HTe KOOPAlfB8Tbl lleKTOpa v, eCJIH: a) v= 3a - Sb, a {2; - 5}, .. - .. . - .. ... .. 
b {-5; 2); 6) v = 2a-3b + 4c, a {4 ; 1}, b {l : 2}, c (2; 7); 

- -- '1' 1 .. ..,. - .. ' s) v = 3a -2b- 2 c, a (-7; - 1}, b {-1; 7}, c {4; -.6}; 

r ) v=ii- E- c, ii {7;-2}, b{2; 5l, c{-3: 3}. 
,llO.KaJKRTe, '!TO eCJIH A]l8 B8KTOP8 KO31JlHHe8pHbl, 'l'O KOOPAHH8 TY 
OJ{BOI'O B8KTOP8 apo.OOPL\ROB8Jlbl3bl KOOPJ{Rll8T8 M JJ,pyror.o. C<pop
MYJ[lll)y ihe a JJ.OKMKIITe o6paTuoe yrae pm,!le_e:ae, 

□ ,u;llllbl B8KTOpbl ii (3: 'l}. t 1-2: 11. c (6; 14}, ii 12: - 11, -; 12: 41• 
YK!l)K l:lTe cpeAa aucx aeKTo poa oooapuo Konm 1aeapllli! e aeKTO Plil• 

t..J Ilpo cTeunme 3a,gaqB B 1<oopp;HHaTax A 

91 Cs11a1, Me:itt,cy ttoop.r(HJiaTaMH 

B0KTOpa ll KOOPAHBaTaMll 

ero ua11aJia ff Koana · 
PaCC MOTPRM np11.MoyrO.llbBYIO CHCTeM)' KOOP · 

Jl,RHllT H l<.aKYJO-tm6Y1.th 'l'O'fKy M e KOOPJI.IUlftTBMR 

(x; y). RanOMllaM, KOK oupe.tteJIHK>TCH, 'll'ICJl8 X a y. 
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ITpoaeAil.N qe pe a TO•my M npso,n.re, nepn8llJWK y -

11irpB1,1 e K OCHM K00 p)ll!B8 T , ll o6oaaa'UlM qepea M 1 
11 M i TO'l'K 0 u epecet.(811 JUl 3'1'HX UPJI M blX C OCJIMH Ox 
II Oy (p n c. 277). 'l aCJio x (a6CIJ.HCC8 TO'IKR M) orrpe-
11e1rneTCSI TaK: x = OM ,, ec ; us l'rf1 - T0"IKa ao:no 

lf\ U'l'E!JtbBOii UO.lfYOCH (pu c. 277, a ), x =-OM, , eCJm 
MI - T0'IB8 OTP UIJ.8 TeJibHOR n o,ryocu (pH C. 277 ' 6) ; 
.Y ,:, 0 , eCJtl i M, COBDftA'8eT C TO\lKOR 0 . 

AH anorH'l:BO ODpeAMSleTCJI 'fHCJIO JI (OPAH Ha 

T8 TO'I K H M) . H a p ucya:Ke 278 11ao6pameaa upn 
~•oyroru,aan CHCTe M8 KOOPABUBT Oxy H 0TMe•ieBbl 

TO•tK R A (3; 2), B (-4 ; 3), C (- 2,5; 0) . -BeKTOP OM aaaoaeM p a;ntY c- a eKT OpoM 

'l'O'I KH M. .r(Ol<BlRe M , 'l'l'O K00p)J;HR8Tbl ro q
lt li M paam.i COOTBeTCTB YIOIIJ.KM 1coop~8'l"B M 
ee pa;u«yc-aeKTOpa. 13ocnoJti.ayeMc.a paBeHCTaoM - --OM = OM 1 +OM 2 (cM. pnc . 277) " .AOK&)f(eM, <ITO 

oM;= x.i R OM 2=yJ. Ec;m x > O ( KBK HS pJJcyu-- -Ke 277, a), TO x=OM ., a aeKTOpbl OM 1 11 i coaa -- - -u p a Meebl. lloaToMy OM, = OM , · t= xi . Ec.1rn x <0 
(K BK 88 pucy11Ke 277 , 6), TO x =- OM,, a ll8KTO p hl 

OM. H i np0TRBODOJIOlf<BO H8np8l1Jl8Hbf. fi03TO-
- - + My OM , =-OM 1 · i =xi. H aKoaen , ec.lllf x =0, To 

01\1; = 0 H pase .BCTllO oii7. = xi B !ITOM CJiyqae T8K 

;Ke ca:pane,1Vta ao. TaK RM o6paaoM, a n1060M cnyq_ae 

OM 7 = xi. AHanorll'l'HO J\OK83h1B8e'l'CH , "ITO OM2 = yj. 
---+ - - .. .. 

CneAOBaTeJJbRO, OM =OM , +OM2 =xi +yj . 
OTC IOJ18 C.ll8J\YeT, "ITO KO0PA H H8Tbl PBJIUYC • BeK • 

'l'Opa OM paaab 1 {x; y), T. e. paaH.bl co oTBe-re'l'BYJO 

lll RM KOOPABllBTa:M TO'IKH M, ·'ITO H Tpe6oB8JIOCb 

/l;0Ka 38Tb . 

Ilo=yHCb .l(OK83aBll&IM yTaep)f( ,l\eBllel\!I, Jlbl --J)&GS,M KOOPARBBT&I neRTOPB AB <tepe 3 KOOp){BB.a -

1'b! er o Baqana A M Koe,Ua B. llycTb TO<IKa A -e 
lYI" KOOp,AaB8Tbl {~ y,). a TO'l:K8 B - KOOpl(nBa~ 

r~i; y2) . B eKTOP AB pae eH p a3aocTu aeKTOpon OB 
R OA (psc . 279), no3Toi,cy ero Koop,111wa Tbf panm.1 
Plt3 HOCTJIM COOTBeTCTBYJO~H X KOOp.l(RRA.T BeKTOpo B 

M x 
O') I 

B(- 4:3) 

C(- 2 .5;0) 0 

PMC. 278 

PMc. 279 

A(3;2) 

X 
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OB H OA. Ho OB a OA - PMHYC•BeKTOpbI TO'lelt -B R A, H, 3Ra'IHT, OB B.'deeT KOOp,!lllHaTbl {x2; Y2}, -a OA lil',teeT KOOP,IIHHaT bl {X1; y,}. -G.ne,110BaTeJ11,HO, BeKTOP AB KMeeT KOOp,IIKHa• 

Tb! {x2- x,; 112-11,}. 
TBKHM o6pa30M, KBllt,IIBR KOOPAJlllaTa seKTo

pa paBBB p83BO CTH COOTBeTCTBYJ(I IIQIX KOOPAHBBT 

ero KO~a K B8'1a.!IB . 
Ha pHcyaKe 275 TO'llm B H C HllleJOT KOOP· 

,IIHR8Tbl (1; 4) H (4; 2), U03TOMy KOOPARHBTbl B8KTO· -pa BC paslibl {3; - 2}. 

92 Ilpo cTeHJnBe aaAalllf B K00PAlmaTax 
Bse,11ene CRCTeMbl KOOPAlfBBT ,11aeT B03MO,K• 

BOCT& H3Y'!8Tb reoMeTPB'le CKHe ctm:rypbl R HX csol!

CTBB C nOMOIIl;blO ypa .sBeHBA R HepaseBCTB B' TBKHM 

o6p830M, HC00Jlb30B8Tb B reoMeTPRl:I MeTOAbI anre6-
p b1. TBJ<oA 00,IIXOA K H3yqeHWO CBOl!CTB re0MeTPB· 

'leCK HX q>Hryp R83b1B8eTC.ll M8TO,IIOM KOOpJ:l)OlaT. 

PemHM TP H BCOOMOrBTeJlbRble 38,1\B'lll a) - B). 
a) Koop.l(HHBTW cepe,llHBJ,I 0Tpe3Ka . IlyCTb B 

CHCTeMe KOOP~llll'l' Oxy TO'll<B A BMeeT KOOP.IIHB8 · 

Thi (x 1; y 1h a TO'IKB B - KOOp~aaTbl (x 2; 112)-Bw 

pa3.RM KOOPAKHBTbl (.r; y) cepe,lltrabl C 0Tpe3KB AB 
qepe3 KOOPAHHBTbl ero KOHl(OB. 

TaK KBK TO'IKB C - cepe,11aaa 0Tpe3KB AB, TO 

oc=½<o1+8B>. c1) 

((ho paseHCTBO 6b!JIO ,IIOKa38110 D n. 87.) - - -1Coop,11H.ll8Tbl seKTOpoB oc, OA H OB paBBbl 

COOTSeTCTBYJ()IIl;HM KOOp,aBBBTaM TO'leK C, A H B: - - -OC {x; y), OA (x 1; y 1}, OB {x2 ; y2}. 3am,1cb1Baa pa -

sescTso (1) B KOOP.llllBBTax, nonY"{m.,:: 

x, + x, _ Y, + 112 
x = 2 • Y- 2 • 

T8KRM olipaooM, ttallt,!{Bll KOO_p,l{Hll8T8 ce p e

AHJlli.l OT]) 83R8 paaaa nonyc)'Mllle COOTBeT CTBytO ~ 

KOOP AHHBT er<> KOBl(OB . 
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15) B!d'lll c.ne u e nnxJOJ 11e.KTO pa n o er o KOOP· 

111r11aTa M . ,D:oKa)f(eM, qTO p;;nma BeKTOpa ii. { x; y} 
Ohf 'lll CII lU lTCll n o cl>oPMYJ18 

I ii I= ,/,...x""'"2 _+_y"'""2. 

0rJIO)f(HM OT ll8'18J18 KOOPAHH8T B8KTOp 

OA = a H npoB8A8M qepe3 TO'IKY A nepneBAJU,ym1-

p bl AA. 11 AA2 K OCJIM Ox H Oy (pHC. 280). Koop
JllUl 8Tbl T-O'IKH A paaah! KOOPAHBBTaM aexropa OA, 
T- e. (x; y). Ilo3'TOMy OA 1 = I x I, A:A 1 = OA 2 = I y I (Mhl 

pacC M8TpKB8e -M CJIY'l811, KOrAa X * 0 H y * 0; APYM18 

cJI Ytf811 p a cCMOTPHTe C8MOC'l'OllT8JlbRO). no reopeMe 

U ucj)aropa 

OA = JoA: +AA:= Jx 2 + y 2
• 

Ho l a l = I DA l=OA, U03TOMY la l=J x'+y 2
, 

l.lTO H Tpel50B8Jt0Cb AOK838Tb . 

B) PacC TOIIHH e M ellC,lzy /J;ll)'M II TO'll( 8MJI . Ilyc Tb 

TOtt Ka M 1 HMeeT KOOPAHB8Tbl (x 1; y ,), a TO'IKB 

Nia - KOOPAHB8'1'hl (x,; ya). Bhlp83MM paCCTOIIBHe d 
M8lKAY T0ql(8MH M1 H Ma >repe3 HX KOOPAHB8Tbl. -PaccMoTpH .M ae1<rop M,M,. Ero 1<oop.zxuaT1,1 

P8 BllW {x, - Xi, Y2 - y .}. CneAOB8T8JlbHO, AJ1HB8 3TO · 

1'0 B8K'l"Opa MOJK8T 15WTb B8AA888 no <pop My )18 

l~ l=J(xa -x .)2 + U/ 2 - y . )2 
• 

Ho I M,Ma I= d. Tai<HM o(lpa30M , paccTOllHHe 

d Me )f(,!ty TO'IKaMH M1 (x 1; Yi) H M 2 (x i ; Yi ) BhlP8lKB· 

~ e ll <popMyJIOH 

d = ✓(x2 - x 1) 2 + (y2 - Y,) 2
• 

3a~a'lll 

• 

PHC. 280 

929 :J To"!Ka A ne)l(JIT aa nonome:Te.J11,aol!'. nonyocK Ox, a TO'I· 
Ra B - B8 llOJIOlKKTeJIJ,BOA nonyoca Oy. HaA;!IHTe KOOPAJIH8Tbl 
aepm11x Tpeyro111>BHK8 ABO, eC.11.11: a) OA = 5, OB= 8; 15) OA = a, 
0B=b. 

930 □ To'IK8 A J18)Kfl'I' BB J'.l0)10)1(HT8JlbH◊H IlOJIYOCH Ox, a TOqKa B -
Ha llOJl0)1(KT8JlbBOli nonyocH Oy. HaliAHTe KOOpJlHll8Tbl aepmHH 
npID4oyronRlll<a OACB, ecmi:: a) OA = 6,5, OB = 8; 15) OA = a, 
0B=b. 
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931 Ha<tep-rHTe Kaa,iu>aT MNPQ Till(, qT061,1 sep• 
unma P MMeJl8 KOOPJWB8Tlbl (-3; 3), a 1u1aro
U8Jl'R KB8Al)BTB nepeceKBJrnCl> B ua qaJie JCO· 
op,A11HaT. H aiiAH.Te xoopwmaThl To•iex M, N 
0. Q. 

932 Haii:,Al'l'l't! KOOPAKDBTbl aepmKH paaHo6cAJ)ell · 
uoro TJ)eyronLu0.Ka ABC, H3o6pame1J11oro aa 

Ye 

p a cyaKe 281. ec.,m AB = 2a, a BWCO'l'B co PMC. 281 
pa aua h. 

933 □ H ab HT e KOOp}.{HBaTlbl uepmem,1 D oapMJienorpBMM .a ABCD, 
ec,m A (0; 0), B (5; 0) , C (12; - 3.). -984 □ HaHAHTe KOOp.AHHBTbl Bek'I'opa AB, 3RB.II KOOPAIJBBTl,I ero 
Haqa,ra a Ko~a: a) A (2: 7), B (- 2; 7); 6) A (- 5; 1) , B (- 5; 27); 
s) A (- 3; 0), B (0; 4); r ) A (0; 3), B (-4; 0). 

935 □ Ilepe •JePTl{Te TB6mnzy B TeTJ)B.Ab, 3800Jllll1Te rryCTlble l(Jl0Tl( H- H 
RBH.!(HTe X H y: 

A (0; 0) (~;-3) (o ; b) (l; 2) 

B (l; 1) (2; - 7) (3 ; l) 

- {5: y) l (c; d) (O; OJ AB (-3;21 

936 □ IIepeqeJ)'l'HTe TB6Jllll\Y a TeTpB,AJ> B, HCOOJIJ>3ya c}lopMy,'lLI MB 
Bbl"iRCJieHlUI KOOPARJJBT cepe,11HHLI Af 0Tpe3K8 AB, 38nOJI HBTe 
uyCTble l( ,Jl eTKH: 

A (2; -3) (O; 1) (0; 0) (c; d) (8; 5) (31 + 5; 7) (l; 3) 

B (-3; 1) (4; 7) (-3; 7) (3: 8) (1 + 7;-7) 

,\I (-3; - 2) (3; - 5) (o; b) (O; 0). 

937 ,ll,8Hhl TO<rKH A (0; 1) u B (5; - 3). liBH,AHTe KOOPAHBBTbl TO'leK 
C 11 D, ecn H BasecTao, 'lTO ToqKa B - cepe.11«ea oTpeaKa AC, 
a TO'IJ<a D - cepe,n;KJJa 0Tpea.1ta BC. 

938 0 HaitA HTe AJIHDLI 88J(T0poa: a) a {5; 91: 6) b {-3; 4}: 
a) c {-10: - 10}; r) d {10: 17); A) e (11; - 11}; e) f {10: 0}. 

939 □ H~u:re PBCCTOHHHe OT TO'IKH M (3; - 2): a) ,n;o OC,H a6cnscc; 
6) AO OCH op,n;imaT; a) .AO BB'IBJlB K06p,!tKHBT. 

940 □ HBH,n;H:Te paCCTOHRHe Me)KAY TO<rKBMH A n B , ecJm: 
a) A (2; 7), B (_-2; 7); 6) A (- 5; 1) , B (- 6; - 7); 11) A (-3; 0), 
B (0; 4); r) A (0 : 8) , B (-4; 0). 

941 □ H BHJJ.ll!re nepaMeTp TpeyrQ.111,!lllRB MN P, ecnu M ( 4; 0), 
N (12; -2), P (5; - 9 ). 
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!142 □ HaiiAll're MeAHrut;r AM Tpeyro.l)J.11.HKa. ABC, sepmuuw 1<oropo
ro RMelOT KOOPAHHaTw: .A (O; 1), B (1; -4), C (5: 2). 

~3 To'll<H B II C Jle>KST COOTBeTCTBCJUIO ea cron·oJKIITeJll>lll>IX DOJIY· 
OCIJX Ox n Oy, a TO'll(a A JleJ«llT aa O'l'JlnD.8Ten1,so ii; n:onyoc a Ox, 
nplf'leM OA = a, OB = b, OC = h. Ha0,A»Te cropoabl AC u BC Tp&· 
yrom,aHKa ABC. 

!)44 BepmuBa A napa.n.n:eJiorp&.MMll OACB ne»mT Ra oonolfOITeJUr 
aoii: nonyocH Ox, sepnmaa B RMeeT KOOp.AffllaTbl (b: c), a OA = a. 
Hak ,11.HTe: a) KOOP,!l;H,BBTbl sepuumw C; 6) cropoay AC l!: AHllI'O · 
HaJlb CO. 

945 Haii:)lll'Te cropony AC u .ituaroell.llb OC Tpanecum OBCA c oc110-
sau1-111MH OA = a 0 BC = d, ec.i1u TO'll<a A JH!>KHT ua nono)KBTe.Jll, .• 
ao ii noJtYQCB Ox, a aepunma B 11Mee-r Koop,a;u eaTbl (b; c). 

046 HaiiAt:iTe x, ecmt: a} paCCTOJIBlJe Me.>K,!l;y TO'lKBNll! A (2; 3) H 
B (x; 1) p8.Buo 2; 6) -paccronRHe Me.>K,!l;y TO'fK&Wl M, (- 1; x } 8 

,Mi (2x; 8) PB.BRO 7. . 
047 ,Uol<8.lf<Hre, 'I.TO TpeyroJfbHllK ABC paseo6e,l{pe1W:i.ra, .11 uaii:,a;aTe 

ero WJO~B,!l;b, 8CJIH BeplllITTJbl Tpeyrom,lflUCa 8.Me10T KOOP,!l;HB8TW: 
a) A (O; 1), B (1; -4.), C {5; 2); 6) A (-4; 1), B (- 2; 4) , C (0 ; 1). 

948 Ha OCR Ol))lll'1l&T Hall,!l;H'l'e TO'lKY' prurnoy/(8Jl.eaey10 OT TO'leK: 
a) A (-3; 5) n B (6; ~); 6) C (4; - 3) u D (8; 1). 

949 Ha OCH a6c,rt.ucc BAUASTe TO'IKY, paaeoy,ll8Jl8RBy10 ox TO"leJ<: 
a) A (1; 2) B B (-3 ; 4); 6) C (1; 1) H D (8; 5). 

950 ,l{OKIDKHTi!, 'ITO qe,'J,ij)eXyroJU.RHK MNPQ $£BJIR.e'l'CR nap8JIJle110 · 
rpaMMOM , H eaii.itllT8 81'0 AKB.l'088JIK, eenu: 
a) M (l; l} , N (6 ; 1), P (7; 4), Q (2; 4); 
6) M (- 5; 1) , N (-4; 4) , P (- 1 ; 5), Q (- 2; 2). 

951 ,IJ;OKruKll'I'e, qro qeTwpexyrom,Hm< ABCD JIBJUleTCII DP.llMOYl'OJU,
BHl<OM, 11 llMJ.I HTe ero nno~a,a;1,, ecn n : 
a) A (- 3; - 1), B (1; - -i), C (1; - 3). D (- 3; - 3); 
o) A (4 ; l}, B (3; 5), C (- 1; 4) . D (O; 0). 

Ilp.KM 8B8B1l8 Me-J:0.ttf KOOp,!l;KB8T K p(llll 81DOO ~8'1 

<l>OPMYJlbl lCOOp)tBBBT cepeAIUlbl OTl)e31C8 ll paCCTORBIJJI M:8)K• 
11.Y A:SYNJI 'l'O'll<aMH MO)KHO l:ICll0Jlb308ftTL .l(JISI peroemur 6oJJee 
CJIO>KRblX reo MeTp Wi ecJ<lLX 38,!1;81:f. C 3TOif Q,8Jlbl0 CJl8.l(YeT BBecTH 
np llM Qyt'OJlbRYIO CHCTel\l)' KOOPJ.IHUl\'I' H 31UIHC8Tb yCJtOeHe 39Aaq u 
8 KOOp,!l;HRBTax. nocne !ITOl'O pemem1e :ia,a;a'Ol npoBOABTCSl C DO· 
MO{IlblO a.,rre6p8lil'l8CK IPC BbC'TilCJl8RBR. 

952 ,UoKa>KHTe, 'ITO cepe,aB'lt a l'HUOTeHy3b[ lrpSlMOyroJibROl'O TpeyrcmL · 
RHKa pase oyp;Me a a OT scex ero 11epnm:e. 

Pew ettKe 
PaccNOTPHII( np R:MOyroJll,llbl -ft Tpeyro.libIDIK ABC C n paMblM 
yrnoM C. 06oaaa 'lnM 6YKBOi M cepeJ.IHJIY r1mcnes:y31,1 AB. 
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BneAeM npso,10yroJtbBYIO CHCTeMY KOOPAII· 
B8 T TBK, KBK OOK838BO BB p HCYBK8 282. 
EcnH BC = a, AC= b, ro aepmruu.i TPe· 
yr0JlblUlK8 HM8IOT KOOp;tl!BBThl C (0; 0), 
B (a; 0), A (0; b). Ilo <I.X>PMYJIBM KOOPAlfHBT 
cepeA HHbI OTpeaKB RBXOAKM KOOPAHB8 T bl 
TO'll<H M : 

y 

A(O;b) 

C(O;O) 

PMc, 282 

B(a;O) x 

IIoJU, 3 YllCb <J.lopMyn oii PBCCTOJUmlt Me>KAY AllYMff TO'O<BMH, Hrui
AeM AIDIBhl OTpeSKOB MC H MA: 

MC = (1r +(%r = !Ja2
+b

1
, 

MA = (i-r+(~- br= ! Ja2 +b1
• 

Tll.l<HM o6p830M , MA=MB = MC , '1'1'0 I! Tpe60B8JIOCL AOK838T L . 

953 ,llOKBJKIJTe , 'ITO C}'MMB K BQAP8TOB B,cex CTOpOH napa.11,11enorpa MM a 
PBBHB C}'MMe K.B8,llp 8TOB ero Alil81'0B8Jlei% . 

PemeHHe y 
IlyCTb ABCD - ABBllbIH oapanJienorpBMlll, B(b;c) C(a+o ;c) 
B BeAeM np1tMO)'l'OJil>lly1.0 CHCTeMy KOOPAUHB T 
TaK , KaK OOK838BO BB pHCYRKe 283. ECJIH 
AD = BC = a, a TO'I.Ka B HM tle'I' KOOPAHBB'l'hl 
(b; c) , TO TO'll(8 D HMeeT KOOp,!(1{68'1'1,1 (a; 0), A(O;O) D(a ;O) % 

a TO'lRB C - KOOPAHBBThI (a + b; c). l fononr,-
aya <I.X>PMYJIY p aCCTOHBHSI' Me)K,lly ,llBYMJJ TO'I· P11c. 283 
K8MH, HBXOAHM: 

AB 2 = b2 +c1, AD 2 =a2 , AC2 =(a+b)2 +c 2 , BD2 =(a- b)2 + c2 • 

0Tc10,11a no n yqaeM: 

AB 2 + BC2 + CD2 + DA 2 : 2 (AB 2 + AD 2) = 2 (a2 + b2 + c2) , 

AC 2 + BD 2 =(a + b)2+ c2 + (a - b)2 + c2 = 2 (a2 + b2 +c 2). 

TBKHM o6 _p830M , 

AB 2 + BC2 +CD' + DA 2 = AC :t + BD 2 , 

'ITO H -rpe6o BMOCb AOKa3a'l'b . 

954 Me'AJ{aaa , np0ae11:e.1ra8JI K ocaoeamno paaaol!e)IJ)eB:Horo Tpeyr ~t, 
Hlll<a , paaaa 160 CM, a OCBOBBHHe TpeyrO JtblIBJ(B paBHO 80 m,i . 
liM,lllfTe AllB APYl'HB MBAH8Bbl 31'01'0 TPeyroJtbll'UKB , 

955 BwcoTa Tpeyl'OJlbll'HKB, paaaasi 10 CM, 11:e.rrHT OCH088llH8 RB 1f1J& 
0Tpe 3K8, PBBRhle 10 CM B 4 CM , H aJiAHTe MBAIIBHY, tIPOBeAeBIIYi<> 
K MBllbmeA H3 Allyx APYl'llX CTOpoH, 

956 .Il,ORB)l(l!Te, q-ro B paBROl5eAPeilll'Oi!: Tpane1ou1 AllBrOKBJIH paaB)IJ, 
C(j)opMy n npyl:iTe H )lOKBJKHTe o6p81'HOO YTBBP>KAeHlt e . 
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957 )];oKa;irnTe, <rro ecJlll A1'18l'Oll8JTIJ oapa.ru1e.norpaMMa pa1nu,1, TO 
nap8JlJ1CJIOrp&.MM IIBJllle'l'CJI npllMO}'l'Om.HitROM. 

958 )];au npllMOYl'OllbBllK ABCD. ,!l,OKA}fUJTil, q'!'o Anll npoa3BOJlblJOil: 
TO"\IKH Af DJIOCKOCTH cnp&BeAJIHllO p8B8BCTBO 

AM 2 + CM2 = BM2 + DM2. 

ftcl YpaBHeRHa 0KpymH0CTR l:I npHMOH 

93 YpaoneHlfe JIHBH11 ua DJIO CKOCTH 

Ilpu 113yqeaaa aJire6p1>1 Ml>1 CTpomm rpa4> a - y 

Kil B8KOTOpb!X (pYBK~B.fi 8 QPSlMOY'!'OJlbHOB CHCTe

MC KOOP~BaT, aarrpaMep rpa4>111< <l>YKKO.Hll y=x. M 
lii3BecTHO, 'l'l'O rpaq)BKOM 3TOH (})ya~1 ll8JISL· -r-~ ':"'----,:::r 

CTCJI npllMIUI, DPOXOAll1:0.8JI qepea TO'iKH O (0; 0) 
11 A (l; 1) (pHc. 284). KoOpJ.1KH8 Tbl JIIOOOH TO'lJ<H M(:r:,y) M, 
NI (x; y), Jle;f(~8H 88 nplll,loll: OA, YAOBJl8TBOplUOT 

yp aaaeaaio y=x (TaK J<&K MM 1 = MM 2), a KOOPAH- PHc. 284 
1rnT1>1 n106oii TO'lKH, ae ne~ett aa npJ1:Moll: OA, 
3T OMY ypaaaeBIHO ae YAOBJleTBOPIIIOT. roaopn'I', 'ITO 

y pasaeane y = x nsn a e'fCJI yp ·aaae1t11eM npHMOil OA. 
Bse1-1eM Tenepb llOBIIT He ypaaaeBHll npOH3B0JlbBOH 

JlHITTUf. 

IlyCTb H8 OJIOCKOCTH 311,A8R8 npnMoy r OJlb H8JI 

CHCTeMa KOOPlOUI8T O:xty H D,aR8 eeKOTOPM JIH

nn a L (Pl!'.C. 285). YpaaaeKHe c ABYMII nepe MeKHl>l 

MH X B y H831>1B88'TCff yp8BB81JliCM JllilU !'.l! L, eCJIH 

3TOMy ypaaaeHHJO YAOBJl81'80pJDOT KOOPAHB8Tbl Jl!0-

6011 TO'll(H JIHRltl1 L B ae YAOBJleTBOPlUOT KOOPD.H· 

08 Tb l HHK8KOB TO'iKB, ue Jle»ca~eH HS 3'1'03 Jllllll{K , 

IlpH H3Y"\f8HHH JIJUUrii MeT0 .11,01'4 KOOpJ.1HH8T 

no3 1urJ<&IOT ,a.ee 38J.181JH: 1) no reoMeTpeqect< HM 

CBolicTB&M ASKHOR 11BllilH eaHT H ee ypaBUelUle; 

2) o6 paTlt811 38.D,aqa: 110 38.D.aaBOMY ypaaeeemo 

JJKe.m1 HCC,,'l8D,0B8Tb ee l'eOMeTPR'l.BCKHe CBOiiCTD8 . 

13 cneD,y10tI1eM nye KTe r,{bL paccMOTPH:M nepayio a3 • 

3TID( 3ftAB'I npm,18Kl!TeJlbR!) K OKPY>K.F.IOCTU. BTOplUI 
3a,o,aqa paCCM8TPJ:JBB118Cb B Kypce 8Jrl'e6pbl npu UO· 

CTpoeee:u r p a()l0l<OB Cl)yBJ<IJ,ilH. 

y 
M(:r;y) 

~ 
0 

PHc. 285 

:r 
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94 YpaBUeBHe OKpy,ttllOCTH 

BblB8,ll8M ypasaeHHe OKPYlKBOCTH PMHYC8 r C 

a,eHTp<>M C '.8 38.AaJJBOH upHMOyt'OJJ:bBOH CRCTe Me KO· Y 

op,111U18T. IlyCTb TO'IR8 C BM:eeT KOOp,llllll8Thl (xo; Yo) 
(pHC . 286). Paccrosttme OT ITpOlf1380Jll,BOH TOq_l(ff 

M (x; y) 11.0 TO'fKH C B'bf'lllCJI!leTCSI no cpopMyJte 

MC = Jex- Xo)
2 + (.11 - Yo)2

• EcJiH T0'll{8 M .nelf<HT 

ua AIUlllO 'H OKPYlRBOCTH, TO MC = r, MC2 =rl, T.e. PMc. 286 
KOOPJJ.llll8Tbl TO'IKB M )'AOBJleTBOPlllOT yp&Bue1m10 

(x - xo)2+(y - y.) 2= r4. ( 1) 

Ec.rrn me TO'IJC8 M (x; y) Be JleJfUIT Ba /1.IIHHOii 

OKpym.eocnt, 1'0 MC2 ,le r4, H, 3B8'1fW!", KOOPAllB8Tbl 

TO'I.KH M ae YAOBJte•r:soplllO'I' ypaseeRmo (1). Cne
AOB8Ten 1,no, B IJ~OyroJO,llOH CJfCTOMe KOOp,l{HB8T 

yp8BB 8 11He OKpyz.nocTB P8,AH)'C8 r C a.eBTpoM B 
roqKe C (xo: y0) KMeeT BJm! 

(x - x,)2 + (y - y0)2= r•. 
8 'l8CTBOCTH, ypaaReJllle OKPYlKllOCTR Pft.AHY· 

ca r C a.esTpo M B ll8 '18Jle KOOPAllB8T BMeeT BB,11: 

x i+ y2=r. 
3a,uaqa 
HawrH ypaauea:ue OKPYlKHOCT B C a.esTpo M B 

TO'lKe (-3; 4), npoxop,aJ.D,eii qepea H8'18Jl0 KOOPAIUIIIT. 

PemeKHe 
D;errrp OKP)l)f(BOCTB KMeeT KOOP/1.KBBTbl 

(- 8; 4 ). Ilo8TOMY ypasaesue 31'0ii" OKPY>KBOCTH 

MOm:aO 38.Il.HC8Tb B BHAB (x + 8) 2 +(y - 4) 2 = rl, r.11e 

,. _ DOK8 eee.3BeCTH.blR paAIJYC OKpymuOCTH. Haii'
lliiM ero. ,IJ,m1 3TOl'O 110CDOJlb3Y0MCll TeM, 'ITO oxpym 

BOCTb llp<>XOAIJT qepea .B8'18Jl0 KOOP/lHB81', T. e. 

KOOpP,KR8Tbl TO'l:KIJ O (0 ; 0) YllOBJleTBOpsUOT 3TOMY 

yprumenIDO: (0+3) 2+(0- 4) 2= r2. Orc!OA& 14= 25 , 
e, aeattHT, r = 5. H-raK, KCKOMoe ypaaeeaBe OKPY>K· 

IIOCTH BMeeT BH/J. (x + 3)2 + (y - 4).2 = 25 . 
.EcJtH pacKphlTI, CKo6KB n n:pHB8CTH DOAOO· 

Elbl8 'lJl8Elhl, TO nonyqHTCll ypa11ueHBe x 2 + y2 + 
+ 6x - 8y = 0, KOTOpoe T8K>K8 JlllJISle'l'Cll yp8B!i8BH8M 

,!(8HROB OKPY>KllOCTB. 
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95 Y panRenKe npHMoii 

BblBeJ,teM ypasaeaue J.t8HHOlf npHMOH I e aa • 

\~ HHO'if npHMOyY'OJlbHO0 CH,CTeMe K00p,!1.KH8T. OT • 

~WT l1M ;rae T0'fKH A (x,; y,) If B (x 2; Y2) T8K, qTQ6bl 

ll l) JIM811 l 6b1Jl8 cepeJ,tHBHblM nepneH)QJKYJIHP0M I( 

o ·r pe3KY AB (pnc. 287, a). ECJi11 t0,;i,Ka M (x; y) ne
>1m T aa npaMon I, TO AM =BM, RJl8 AM 2 =BM2, 
r. e. K00PAHB8Tbl TO'll<H M Y.ll0BJleTB0PSII0T ypllll· 
uemno 

(x - xJ 2 + (y - y,) t =(x - xJ 2 +(y - y2)2. (2) 

EcJlR me T0'!Ka M (x; y) Be Jle,&HT IIB llJ)HM0li 

/ , TO A.Af2:,,BM 2 , B , 388'f8'.T, KOOl,>AHB8Tbl T0'lKH M 
11e YA0BJl'eTB0pSUOT ypasaeumo (2). CneJ,t0B8TeJibBO, 
ypaanee11e (2) stBJIHeTCR ypaeaeHaeM apl!Moil l a 

afl ,!l8HB0H CHCTeMe KOOPAl!HBT, Ilocne B03Be,D.eHWI 

Bbl ptuKen11ii B CK06Kax B KB8,tij)81' 11 npuaen.e1n1.11 
ITO,ll,()6Hl>fX 'l .JleB0B ypanueHHe (2) npmmMaeT BHA 

ax +by +c=O , (3) 

rt Ul a = 2 (x i - X2), b = 2 (Y1 - Y2), C = x j + Yi - Xy - Yr 
•raK mm A (x 1; y 1) H B (x 2; y2) - paanwu11,1e TO'!KH, 
TO X0TJl 6bl 0){88 U3 pa3BOCTeK (x , - X z) H (y , - !'2) He 

paJma aymo, T. e. XOTll 6bl 0,ll,HB H3 KOa<jl!pHLU,l8HTOB 

Cl B b OTJl1'lfeB OT ayllJI . TaK HM o6pa30M, ypasHeHHe 
IIP RMOH 8 npHMOyrOJl.hUOH CHCTe Me KO0 p,ll,HH 8T JIB • 

,UteTcn ypase eHHeM nepsoii CTe nenu . 

EcnH B ypanuemm (3) 1<03<l><l>H!IHeBT b OTJl1' · 

•te ll OT eyJlll, TO 3'I'O y p asKeHHe M0lKH0 38D :RC8Tb 

TaK: 
y=kx+d, 

r.11e k = - !:., d = _.£._ llH:CJlO k Hll3blB8eTcSI yrJJ 0BblM 
b b 

K03 (j)(j)l(l(H eBTOM npsMOH , 38,llBB.HOH 3TRM YPllllB8· 

1u1e~. ~01(8,KB'l.'e CalllOCTOnTem.B0, ttTo: 

Aue n apanne;u,w. 1e npBM.we, e'e nap ann_enz.uwe OCH 

Oy, KM 8IO'J: 0~8K0Bbl 8 yrnOBhl 8 KO&(j)cp~ eJJThl; 

ecnn Me uplll\Jble HMeJOT oinma.1< o e1,1e yr noewe KO· 

a<t><f>lOWeHTM, TO 3TH upBMJJe nap anne JILB.bl.. 

y 
A(x,;y,J 

B(x, ;:><,) 

a) 

y ' 
Yo M(x0;)o) 

0 Xo X 

6) 

PMC. 287 
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BblBe,lleM ypllllHeHHe npl!MOH l, _npoxo,1111-

II1eli qepe3 TO'IKY M 0 (x 0 ; y0) H napanne Jt&Ho ii OCH 

Oy (pHc. 287 , d). A6cinrcca mo6ou TO'IKR M (x; y) 
npll:Moii l panua Xo, T. e. KOOPAHB8Tbr .mo6oA TO'I· 

KH Af (x; y) npl!MOH l Y.ll08118TBOPJIIOT ypaaaeeHio 

X == Xo, B TO JKe BpeMJI l<OOP.llllB8T&I mo6oA TOqKH, 

ae Jt8)fUUneA ea npJIMO.ii l, 3TOMY YPllllHeu:mo He 

y,llOBJl8TBOP810T. C11e,llOB8'Nµl&HO, ypaseeB)ile x : xo 
llBJllleTCJI ypllllH8BHeM npl!MOH l . 

.Hcao, 'ITO oc& Ox HMeeT ypaeueHHe y : 0, 

a OC!, Oy - YPllllBBBH .e x: 0. 

96 Baa11MHOe pa cnonomemre 
ABYJC OKpya(BOCTeii 

Hccne,1zyeM B38.HMHoe pacnono»<eHHe ;teyx 

OJ<PY)l(BOCTeH 8 3aBHCHMOCTH OT 1U pa,ttHyCOB r, R 
H paCCTOllU:Hll d M8>K,lzy Kl< neBTl)aMH, )];Jtll onpe).1e

JJiifll10CTH 6y ,ll8.M C'IllTB.'1'&, 'ITO rt. R. 
ElcJt,H neu-rp1,1 01<py)l(HOCT8H COBD9Aa.lOT, T . e. 

d = 0, TO OKpylKBOCTH H83btBIUO'l'Cll KOHD.8.RTpJf'l e• 

CKHMH, H OKPY)KHOCTb PllAUYCa r Jl8)1(RT BBYTPH 

Kpyra . paµxyca R (pHc. 288, a) . 

IlyC'I'& d > 0. Bae,lleM DPllMOyrom.uy!:() CHCTe· 

MY KOOPJUlB8T Oxy TBK, 'l'l'06br T01ll<a O 6&1Jla neHT· 

POM nepeoA OKPY>l<ROCTH, a TO'IKa C KOOP).IHBaTa 

MB (d; 0 ) -11, eHTpoM BTopoA OKPYll<BOCTH. B 8TO.B. 

CHCTeMe KOOp,llH118T ypaeue .S:HII nepeoA H BTopo ii 

OKpYJ!(BOCTeH HMelOT BH;q 

x 2 +1f=R 2 , (x-d) 1 +y 2 = fl. (4) 

EcJil'I CHCTeMa ypaBHBBim (4) HMeeT pemee~ 

eM na.py 'Ill .CeJJ X = Xo, y = Yo, TO TO'lXa Mo (;;o: Yo) 
llBJJ8&-TCll 06tt1ei! TO'U<Oi! ).IIUIHl,l:lC OKPY~HOCTeB 

(pHc. 288, d), H o6paTBo: ecJtH M 0 (x 0 ; 110) - o6nt8.ll 

TO'[K8 ,llBBHl>IX OKPY)l(HOCTeH, TO napa ~ceJJ X = Xo, 
y = Yo 8BJJ88TCJI pemeHHBM CHCTeM&I ypllllHeHali ( 4). 

IlyCTb CRCTeMB (4) llM88T pewea HeM napy 'lH· 

cen x = x0 , y = y 0 , T. e. cnpaBBAJtHll&I ,r11CJ1oe1,1e pa

eeucTBa 
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xg+yt =W, (xo-d) 2 +yS·=r. (5) 
B1,1'lfHTa,11 il .3 11epeoro pase11c-rea eTopoe, 110-

m,n1aeM p888BCTBO 2xod - d 2 = R"- r2, OTKY/l,8 

Xo = ~ (R 2 + d 2 
- r'). (6) 

3aMeTHM, 'tTO Xo > o, n0CKOJtbKY R~ r n d > 0. 
J(poMe Toro, «aK cneAYeT H3 11epeoro paBeecTBa (5), 

x" = J R 2 - y~ ,;;; R, T. e. 1I,n11 uemNHB R, r H d 

AOJl )!(BO B1>1110JllUITJ>CSI 11epaneaCTeo ~ (.R2 + d2 - r) '- R 

1rn 11 R2 + d 2 - r,;; 2dR. IloCJteAeee nepasencTBo 38· 

II Hlll eM B BHII,e (d-R) 2 ,;;; r. OTCIOII,8 CJt81l,YeT, 'IT0 

- r, d - R1'r, wm 
R -rt;.d,;;R+r. (1) 

OTMeTHM, 'tTO x0 =R, ecJtH d =R - r HJlH 

d= R+r, H .xo<R, ecmi- R-r<d<R+r. 
HTaK, ecJtH CHCTeMa ypaBHeHrui (4) HM8eT 

pew errne, TO eeJl:INllHa d y1I,oune-r u op11eT aepasea
CTBaM (7). Il03'l'OMY, 8CJnl 118 Bblil0BB8B0 K8,}(00•T0 

IJ3 uepa:aeBCTB (7), TO CHCT8M8 (4) ae HMeeT peme

lUl ll H, CJl8/l,0B8Teru.uo, /l,llllllhle 0l<pymHOCT B Be 

H MelOT OO~HX TO'le'K. Tai< 6y,11eT e /l,BYX CJJY'f8,J!X: 

1) d<R - r, T.e. d+r<R (pHc.288,s) . 
B ln' 0M cny<iae OKPY>KBOCT& p8.1I,1,fYC8 r ne>KHT BBYT· 

PH 1, pyra p9Auyca R. roaopRT TaKa<e, 'ITO O,!lBa 

0l<pylK B0CT1' J18lKHT BJIYTPH ,!QlyTOR . 

2) d > R + r (pHc. 288, z). B aTo!I! cnyqae roso
P1lT , qT0 O,!l118 OKPYlltBOCTJ. Jl8l£KT BHe ,[(J)yroii. 

ECJIH aepaeeHCT118 (7) Bblll0JIR8}lhl, TO 803· 

.\10 )KB.hl Tpe CJ!y'l8SI: 

8) d = R - r, npB 3TOM R> r, II0CKOJIJ.Ky d > 0. 
Ka r< y>Ke 6blJIO OTMe 'leHO, B 3TOM CJ!y'lae Xo=R, 
h03 TOMY H3 nepaoro B3 paseHCTB (5) CJl81I,yeT, 'ITO 

Yo"' 0. Henocpell,cTseHBoii npoaepxok Momeo y6e
Al1ThCII B TOM, 'iTO nape 'IHceJI X = R' y : 0 8CTl• pe-
10e1rne CHCT8MJ,I (4). TaKHM o6pa30M, B .llaHfl0M CJJY· 

Yae OKpya<ROCTI! HM8JOT l)OBH0 0/l,Hy o6nzy10 TO'IK)', 
11 0x B3BHMHOe pacnonomeHlle Koo6p8,)!(eno 11a PH· 
CYuxe 288, 8. rosopSIT, q~o OKPYllC HOCTJt K8C8IOTCII 

lf3HY TPH . 

a) 

X 

d<R-r 
B) 

V 

X 

d > R+r 
z) 

V 

Mo(R; O) 
% 

d-R - r 
o) 

II 

X 

d-R+r 
-1!) 

Pi. c. 288 
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4) d = R + r. B 3TOM c.nyqae Ta1<me x0 = R, 
D03TOMY Yo= o. ll eenocpeA CTBeeeo npoeepJHITCJI, 
'lTO napa q:nce.n x = R, y = 0 ecTL pemea 11e ctt<>Te· 
.Mb) (4). T8.1<f!M o6p830M , B A8HBOM CJiy•me, K8K R 

B cnyqae 3, OKpymHOCTll RMelOT poano 0.IIBY 00· 
~YJO TO'IKY, BO me B38HMHoe pacno110>KBH:lle lillOe 
(pHC. 288, e). roaopllT , 'ITO OKPYlKllOCT H ttacaJOTCJI 
H 38Be. 

5) R- r < d <R + r . lt a1<, y m.e 6wno OTMe'leao, 
B 3'l'OM cny<iae 'll!CJIO Xo, oapeAeJielllloe p8BeHCTBOM 
(6) , y,l(OBJleTBOPJIE!'I' eepaaeHCTBY Xo < R, D03TOM)' HO 

aepaoro paaeaCTea ( 5) no JiyqaeM )UIS a1Ja•re1J1111 y0: 

y0 =JR2 - x~ H y0 =-Jn•- x~. H eTpy.1100 y6e • 

AH'l'bCJI B TOM, l'.{T() CHC')'8M8 ( 4) HM80T B Jl;8RHO M CJTY· 

qae ,!{B8 peirleHRJI: x=x0 , y0 =JR•- x~ Ii x=xe>, 
Y = -✓ R ' - xg. CneAOll8'1'8Jlbli O, Ol<PYlKBOCTK nep e-

CBIUUOTCll B µ:eyx TO'IBaX ( CM. pHC. 288, 6). 
T 8KIIM o6p830M, BCJlH d ¢ 0, TO B03MOm

Bbl 08Tb cnyqaeo ll3811MHOl'O pacno ,,o)t(88llll ABYX 
OKpylKBOCTBii (CM . PRC . 288, 6- e). 

3 aAa'll t 
959 H a'IBPTHTe OKPY>KHOC'l'b, aa.11am1y10 YP891(8HKBl\f: 

a) x2 + y2 = 9; 6) (x - 1)2+(y+2) 2 = 4; e) (x+5) 2 +(y - 3f = 25; 
r) (x - 1)2+ y2 = 4; A) x 2 + (y + 2)2= 2. 

960 □ Kattae ao To•1ex A (3; -4) , B (1; 0), C (O; 5), D (O; 0) a E (O; 1) 
Jt8)K .8T H8 OKPYlKllOCTl:I, 38J181f80.ii ypaaaea:a,eM: 

a) x2 + y2= 2o; 6) (X - 1)2 + (y + 3) i= 9; B) ( X - ~ r-y • = !? 
961 0 01<py>KHOCT& aa:.a;ana ypa1rneaRe M .(x + 5)2 + (y - 1)2 = 16. He 

nom;ayac1> <tep:re)KOM, y1<,a>Kwre, K8.1<Re H3 roqe1< A (- 2; 4), 
B (- 5; -3) , C (-7; -2 ) 11 D (l ; 5) nemaT: 
a) BKyTpH Kpyra, or_pamrqeliBOl'O ,A8.lDIOH OKPY->RHOCTb lO; 
6) 118 OKpy>KHOCT H; 
ll) eae Kpyra. orpaHK'IBBBOl'O A8HBOH OKP Y>KHOCTbJO. 

962 .r(am» OKPY)KHOCTb X2 + y~= 25 It ,11)38 TO'll(lf A (3; 4 ) B B (4; -3) . 
.r(O!<a)l(HTB, 'ITO AB - X0Pll8 ,A813'l!Oil Ol<pymBOC'J'H . 

968 Ha 01<pymROCTK, 38A81TlfOR ypaoaenneM x 2 + y 2 = 25, Raii)l n 'l'e 
'l'O<atl'f: a) C a6CWtCCOU -4; 6) C op ;inma1'0H 3. 
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964, □ Ha 01<py>KHOCTH, ~rumo n ypa:sa .e.aneM {x - 3)~+(y- 5)2= 25, 
HaHAKTe TO<n<H: a) o a6cn;:ecco.if 3; 6) c op,i11rnaT0it 5. 

{)65 Hanwa II Te ypasaeHJ'I.JI. OKpymnoCTeii c ueBTPOM a Ha<raJie KObp• 

t1HHaT H PMHYCar,m r, = 3, r2 = ✓2, r3 = i· 
966 B anmnl!Te ypaaaeime 01<py)f(8001'a pa,zuryca r c uex TpoM A, 

J ec;rn : a) A( 0 ; 5) , r =3; 6) A (- 1;2), r =2; o) A(-3;-7), r = 2; 
r ) A ( 4.; - 3), r= 10. 

967 □ Han"Hm.aTe ypaanea Re OKPYlRllOCTH c n;eRTp0 M a aaqaJie KOOP · 
mm aT, npOXOAHII\C H qepe3 TO<ttty B (- 1; 3). 

968 0 "tfao:11n11ne ypaaaeHRe OKP Y)l(ROCTK c uenTpoM .o 'l'O•ZKe A {0; 6), 
npoxoAm:t:teif <repea TO'IKY B (- 8; 2). 

969 Hamtul.HTe ypaaaeJme 0KPYJl<B0CTII c A.HaMeTPOM MN, eCIDI: 
a) M (-3; 5'), N (7; -8 ); 6) M (2; - 1), N (4 ; 3) . 

970 HIIIIH.um.Te ypa.axe im e OKPY>KllOCTlt, npoXOAm:t:teii. qepea TO'l;KY 
A (l ; 3), ecnB lf,3BecTJIO, 'lTO .u,eBTp OJ:<,PYJKHOCTH JJelKl{T Ba OC!'S 
a6cl( II CC, a PaAlcyC paaea 5. CKOJtbKO CJII\ecT BYCT TaKltx OKpym
BOCTea 'l 

971 H an11mwre ypaaneBHe 01<.pymaocTa, npo xoAam:eii qepe3 TO'lK H 
A (-3; 0) a B (0; 9) , ee.rm R3BCCTHO, 'IT(/ neHTP OKPYJICROCTR JJe• 
>KHT ll8 OOH Ol)AHH8T. 

972 H am -lWHTe ypaa HeB Be ' np.11.MOH, npoxo.11110.ei-i qepes ABC A8BBJ,Ie 
ro q1rn : a) A (1; - 1) a B (- 3: 2); 6) C (2; 5) 11 D (5; 2); a) M (0 ; 1) u 
N (- 4 ; -5). 
Pew ell'He 
a) Ypau11e1me f!Pm.lOii AB 1t:111ee,, BM.A ax + by+ c = O. TaK KaK 
TO'{l< H A II B nemaT Ha npm.1oii AB, TO HX KOOPJ.\'RH8TI,J YAOBJieT· 
BOp.lllOT 3TOMY ypa:imeawo: 

a-l+b· (- l ) +c= 0, a , (-3)+b·2+t: = 0, 
l:lJl lt a - b +c=0, - 3a + 2b+c .=0. 

Jfa 3T RX yp8BB8!UI.H BLrpa3H.M l<08<l><PHJJ;ReHTLr a H b •1epe3 c: 
a = 3c, b = 4c. Il O.ACTaBIIB 3T'A 388Q8RIU[ B ypaaaeeue npl!MOB, 
DOJJY'IK M 3cx + 4cy + c = o. Il pH J0060M c ¢ 0 l!TO ypasneuw.e SUIJISI· 
eTCB yp aeeeruteM JJpll MOR AB . CoKpanm llll C, 38nKIIl8 M RCl<OMoe 

ypaeB ellBe s BR;lle Sx + 4y + 1 = 0. 
973 □ )];aJih( KOOPAlnl8Tbl sepmue Tpeyrom.RRKa ABC: A (4; 6), 

B (-4 ; 0), C (- 1; --4) . Hau 11arn-re ypas.aeJJJ1.e npJLMoii, co.11ep;t<a.II1eii 
M 8}.\'H aBY CM. 

97 4 □ )];aBI,J KOOP.AHB8Thf seplllHu Tpaoe-u ·1m ABCD: A (-2; - 2) , 
B (-8; 1), C (7; 7) u D (3; 1). HanIDIIHTe yp8BeeBBll npllMbtX , 
COA8P>K8.IItll.K: a) ,!1Bar0Bll.1Ilf AC H B.D Tpanen.BB; 6) cpe,l{BIOIO 
JlllllHIO Tp anen.HH. 
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975 

976 

977 

978 

979 

980 

981 

Ha.Jl;.HTe KOOP'Ail.lla'l':bl ToqeK nepece'!eB Hll'. npllMOil' 3x - 4y + 12 = ;1 
c oc11M1t Koop,11;a1taT. H aqep-rwre ny npSIMYJO. f 
l;I "HaiiABTe _KOOpAffHaTbl TO'll( H aepece'iellKll'. npflMblX 4x + 3y - 6 = 0 
H 2X + y-4 = 0. 
Q HanHamTe y p aaueuHf! apll'.MblX , apOXOA11ll(IlX qepe3 TO'IKy 
M (2; 5) H napaJIJTM.bH.bl.X OCHM KOOpAHJi8T. 

Haqep'l'HT8 npll'.bfYIO, 3ftAllHBYIO ypaaue1meM: a) y = 8; 6 ) x = -2; 
a) y = -4; r) x = 7. 
Q Hru!:AHTe OPAll.JIBTY TO'l:KH M. JTe»<a~elt HO apll.MOil: AB , eCJIH 
H388CTHO , '!TO A (- 8; - 6), B (-3; -1) H 800UlilCCa TO',[ICH M paaua 5. 
Harrmnwre ypaaaeBH11 IIpffMhl.X, co~!:lP>KIUI\HX CTopoHoJ poM6a, 
AHBJ'OuaJm KOTOp0l'O P8.Bllbl 10 CM B 4 CM, 8CJ1li B3BeCTHO , '!TO ero 
,truarouami Jl8)1(8 T ll8 OCSJX KOOPAllH8T • 

.B.CIJOJlh30Jl&BH e. Y,P&BB8..BJIR OKpy;EHOCTH .H .npHMOi 

npK pemeaKH 38Jl&!l 

,l{aHbJ ,!1»8 TO'IKH A H B. Ha!,n:ste MH0)1(8CTBO ocex TO'leK, AJTII 
KaJf<,!tO!'t H;J KOTOPLIX paCCTO!Dme OT TO'!l<H A a J.{138 paaa 6o Ju,we 
paCCTOHHHSI OT TO'l:KR B. 
PemeaKe 
Bae,neM npRMOyrOJibBYIO CBCTe• y 
MY KOOPAHH8T T8K, KaK DOK838.RO 
aa pacyH1<e 289, a. Tor,1:1a TO'l:KH 
A H B HM.elOT Koop,AHHBTN A (0; 0), 
B (a; 0), r.ite a = AB. 
Ha!,neM paCCTOHBRII OT 1Tp0B3BOJlb • 
uoi\ TO'!KH M (x; y) ,1:10 TO'leK A H B: 

AM = Jx2 + y•, 
BM = J<x- a)2 + y 2 • 

ECJIH TO'IK& M (x; y) npHB8):tJT8)f( HT 
RCKOMOMY MHO)f(ecTBY , TO 

AM = 2BM' HJIH AM 2 = 4BM 2. 

IlOOTOMY ee KOOPARB8Tbl YAOBJTeTBO· 
p1110T ypae He BRIO 

.1;2 + y2 = 4 ((x - a)2 + y2) . (8) 

y 

./4(0 ;0) 

Ecmi *8 TO'!Kft M He npRBftAJTC*HT A (0;0) 
HCROMOMy ?,OJ0)1(8CTB}', ,:0 ee J<OO.P· 
AHH8T:bl Be YJl:OBJTeTBOplll.O'I' 3TOl\fY 
y p aeHeHHIO. 
Cne.o;oeaTCJT.bHO, ypaaeeHHe (8) u 
80Tb YP8.BH8H H8 HCKOMOro MHQ)f(e• 
CTJ18 T0'10K e B1>16pau-aol! CHCTeMe PMC . 289 

M(x ;y) 

B(a;O) 

a) 

(j) 
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KOOPAinraT. PaOKpb!BllJI' CK06KH H rpynnHpys cnaraeML1e COOT· 
BeTC'l'BYJOIImM o6paao111, XIPHBGAHM YPII.BBeBJfe (8) K BRAY 

( 
4 )~ ( 2 )t x- i a +y2= aa . 

T8.KllM o6paooM, HCKOMLlM MBO>KBCTBOM TO'l8K 8llJUl8TCJI; OKpym

llOC'l'E, P8AHYC4 i a c neaTJ)OM a TO<tKe C ( : (I; 0 J &ra OKPY)f(BO()T 'b 

Boo6pal!Ceaa 11a pucyBJ<e 289, 6. 
3aMe11a11He 
ABanorHtmO MO>KUO AOK83aTb, '!TO MHOlf<BCTBOM acex TO'l8K M, 
YAOBJie'l'BOplllOD:(WC: YCJIOBHIO AM = kBM. rAe k - AaHBoe DOJlO• 
lKHT8JII,H08 '!HCJrO, He pa:eaoe ew1111m :e, SfBJIIIBTCII OK,PYlKBOCTb 

ko ( k
1
a o) 

p8,1(11yca lk~-ll c lleBTpOM a TO'IK8 k•- t; • 

8'rll OKPYJKHOCTH, COOTBeTCTBY!Oll4llB paomf'!lUJM 3H8'!8HHIIM 
k * 1, B8,3b!B8JOT OKp )'WllOCTJIMJI AllOJIJIOHJlll , DOCKOJI&Ky OJm 
paccMaTpHBMHCb entil APBBHerpe'leCJ(BM Mll'l'eM8THK01"l Anonno 
HH8M B ero Tp8KT8'!'e .o Kpyrax• BO IJ B, AO B, a. 
Ecm1 k = 1, TO 08.1:\8'18 CB0,11.HTCII K H3DB()THOji BBM 39A8'le O BB· 
X<»le;Aemm MBOlReeTBB acex TO'IBI<, PBBHOYA8.ll811Bb1X OT TO'IBK 
A ll B. T8.KRM MHOlf<ecTBOM, !<BK Ml,! auaeM, IIBJilleTCII cepe,AHB· 
al>ll!: 11epDBBAJ11<ym1.p K OTpea .Ky AB. 

982 TO'lK& B - cepeAHBa oTpeaKe AC, ,11nuaa KOToporo paaua 2. 
Ha.ilAHTB MBO)f(BCTBO acex Toltex M' .n;na l<Blf<AOA HS KOTOPLIX! 
a) AM2+BM 2 +C~=<50; 6) AM 2 + 2BM2+3CM 2 = 4. 

983 ,ll;Babl ne TO'll(H AH B. Ha.il.n;uT e MBO)l(BCTBO acex TO'IBl< M, A.Ill! 
Jt8)!(AOi\ ll3 J<OTOpblX AAf2 + BM2= k2, r.r(e k - ;(BB.BOB IJHCJIO, 

984 .!(BHbl ABB TO'll<H A ti B. Ha:i!,1t8Te MllO>KBCTBO BCBX TO'fBK M, AJlB 
K~Oli H3 XOTOpblX AM2-BM2 = k, 1".r(B k - ABHBOB 'll!CJJO. 

PemeHHB 
Bee.aeM np11Moyron&ay10 CHCTeMY l<OOPAHBBT T8.K, 'l'TOOhl TO'lK8 A 
6&ura RB'IBJJOM KOOp,!O!H8T, a TO'IKB B HMeJIB KOOP/1,RBBThl (a; 0), 
r11,e a = AB. Ha.l!.z(eM paCCTOllllllll OT npOH380.llbBOH 'TO'IKH Af (x; y) 
AO TO'IBK AR B: AAf = ✓x' + yl , BM= ✓ex - a) 2 + y 2

• 

EcJtR TO'l}(a M (x; y) DPHHa,llnelt<HT RCKOMOMY MBO>KecTBy. TO 
AM 2 - BM 2 = k, D08TOMY KOOp/1,H.BBT!lf TO'IJOI M YAOBJteTBOPIJiOT 
ypaeeeBBJO x 2 + y2 - (x - a) • - y ' = k, am 1 2ax - a2 - k "'0. 
EcJtR me TO'l'Ka Af BB np.llBll,l(JlellOtT HCKOMOMY MH01KeCTBY, TO 
ei! l<OOp/1,HBBTbl Be YAOBJJB'l'BOp.a10T 3TOMY ypaeaeaHJO, liTIU<, no
JrY'leHl!OB YPII.BBBHHe $18JllleTCII ypll.BB8BllBM HCKOMOro MBOme
CT88 TO'IBK. Ho aTlfM yp8BB8HlfeM onpe.l(en11eTCII llpllMII.R, napan
JJe.llbBBII ocu Oy, eCJIJI a2 + k .. 0, H cBMa oc& Oy, ecmr a• + k = 0. 
TBKJJM o6paooM, IIICKOMblM MBO>KBCTBOM TO'leK .RBJl.RBTCII np11111asi , 
nepnea.n;HKyJtspB81t J( npl!MOA AB. 
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I 
985 .ll= ABe TO'IKH A H B. HaiiAHTe M:SO>KecTBO acex TO'teK M, M il 

K~Oli H3 KOTOpbIX 8Af 3- AAf 2= 2A.8 2, 

986 ,llaB npSIMOfl'0.111,IUIK A.BCD. Haiip!Te MRO>KeOTBO ecex TO'ieK .M, 
P,JISI Kft>KP,OH H3 KOTOpbl l( 

(AM 2 + D.M2) - (BJW + CM 2) = 2AB 2• 

987* ,D;as poM6 ABCD, A,Haroswm KOTOporo pasB.hl 2a B 2b. Haii.u.u-re 
MBO>KeCTBO BCex TO'leK M, AJUl K8Jl<AOH R3 J<OTOpblX. 

AM 2 + DM 2 = BM" + CM". 

BonpocLI )];JUI nouTopeHHn K rnaue X 
1 CqiopMynHpyihe H P,OKa>KHTe JJeMMY o KOJIJJ.llUeapttblX BeKTOpax . 

2 '!To 3U8"1l,fT P83Jl0)RHTb eeKTOP no ABYM A81Ui.bl M BCKTopaM? 

3 Cctx>PMYJJHpyATe H ,11.0l<a>KHTC TeOpeMy O pa3JJO>Ke.Q'nn BeKTOpa no 
ABYM He 'KOJIIDIBeapB.hlM BeKTOP8M, 

4 06'&SICRH'l'e, K8K BBOAHTCSI npllMOyro.ru,HaJI CHCTeMa KOOPAHBBT. 

5 ti:TO TaKoe KOOPAifll'BTB hie BeKTOpEo!? 

6 CcpopMyJmpyi'ITe B ,IIOKBJKU.TC yTBep>K,!lew1e O paOJJOJl<BBIIII opona
BOJlbBOro neKTOpa DO KOOp,[tBH8TB.bIM BeK'ropa111. 

7 '-fro 'l'aKOe KOOPAHR8Tbl BeKTOpa? 'lieMy paaru,1 K00p.[tHH8Thl 
l<OOPAHBBTB.bl'X BeKTopos? KBK CBJl38£U,il Mem,11.y co6oii KOOPAR118· 
Thi Pallll.hlX Bel<TOpoa? 

8 CcJ>opllfYJT:Hpyihe B AOK8lKHT8 opaauna B8XO>KA8fr01l KOOP/l.1Ul8T 
CYM:M:hl H P83BOCTK BeKTOpoB, 8 TaKme , npouaaep,eall .SI Bel(Topa aa 
VHCJIO no 3W(8 .UBJ,t:M l<OOP)l;}IH8TaM !leKTOpOB, 

9 t{TQ TaKOe pam1yc-BeKTOp TO'IKH? Jl,Ol'<8JKHTe, 'ITO KOOPA0H8Thl 
TO'IKH P88Hhl CO()TBeTCTBYIOllVIM KOGP,ll.Kli8T8M ee PMllYC •BettTOpa. 

10 8 1,rne,11.HTe 4><>PMYJlhl AJISI BW'lHCJlBBlrn KOOPAHR8T BeKTOpa uo 
KOOPAlfil8T8M ero H8'1aJJ8 H K.ORWl, 

11 8bJBeP,HTe (j)OpM)'Jrbl AJJSI Bbl''IHCJleHJUI ROOPAHRaT cepe,LUUlN 
0Tpe3K8 no 1wopp,Hll8T8M ero KOHil,OB, 

12 Bb1ue;raTe (J>opr.ryJiy AJUI e1>r•n,1CJ1e11Ha p,mlXbl aeKTopa no ero 
l(()Op,!IRHBTBM, 

13 Bhl'Be.!(BTe <l>oPMYJIY )I.Jiff Bhl\lBCJieHB:a paCCTOJIBHSI' MeJl<AY ABYMJI 
TO•t:KaMB no HX KO-OP,IUll'IBTBM. 

14 Il pKBeAHTe npnMep pemeirnsr reoMeTPflttecKoi,l 38ABttB c npm,,e
HeJ:tHeM MeTO,D,a KOOPARHIIT. 

lo RaJ«>e ypanae11He BR3blBl)C'l'Cff yp8BBCRHCM ABHBOH JlflllHB? 
IlpJJ 'BBAHTC npW'dep. 

16 Bb1BeP,HTe YPBBRemte OKpy,KBOCTH ,D,8Jrnoro POJIUYCB c ~CR'l'p0 M a 
p,auuoii roqKe. 
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1'1 RaPJumt .Te ypasae1:n:1e Ol<PYJKHOOTH Aau:u.oro PSAHYca c neaTpoM 
e uaqa.ne 1<00pJJ;JmaT. 

18 B .blB8/tll'Te ypaeaeB;Re .aaaaoe llPIIMOH n npaxoyroJibBOii CBCTel\le 
KOOPAKHBT. 

19 ~TO TBJ<08 yrJtOBOH KO&<t><l>IUU!e:HT fll)JIMOH? 

20 )J;OKB>KHTe, qro: .,11ne napam1em.uwe npsrMbte, ae napa;meJlblThle 
OOH Oy, HM8JOT OAHKB.K0Bhl8 Yf'JlOSble Ko$PiLnH8BTY; ecJJ.R ,ase 
npaMble KM810T OAHHa.KOB!Je yrJIOBble Ko3<jlq>H.l.(HeHTbl, TO 3TH 
apsrMble na_pMJJem,uw. 

2l Ha mmmTe ypasRellllSl npsn«l>lX, llpOXOAllll\HX qepe3 ,l{IUJ.H)'IO Toq
KY M 0 (x 0; y0) -"' napaJl-,leJlb'lllJX ocn:M KOOPABllBT. 

22 HanH.Inatt ypasneHRn oceii- KOOPAlfilBT. 

23 Hcc.ne,a;yilTe aaaHMaoe pacnoJiomeo.He .asyx O1<pymoooreu a 
3aB HCHMOCTR OT BX paµ;icycoa 0 paCCTOSI.B.JUJ M.e)f(Ay HX 1(8H:Tp8MH. 
Cq)opMY JrHpy.il.Te IlOJJyq-8I U!l,J8 Bbra0,1%1,!. 

24 Ilp11Be,a;uTe np~epbl a cnOJ11>30B8JUtll ypasa-eHHii OKPYlRBOCTH B 
npm«oii IIPH pememm re0MeTpH'ieCKHX 311.ll&tf. 

,ll;ouoJIHHTeJ11>HLie aa~a'lll - . !188 Bewrop:w a R b lie l<OJJJUl888PHbl. £:Ia ii,m.lTe TB.Koe '1:BCJlO X ( ec.nu 

:no 803M0)1(80), 'ITOOhl B8KTOPbl p ll q 6blJJH KOJIJJHUeapllbl: 

a)p=2a- b, q=a+xb; 
- + ~ - + .. 

6) p =xa - b, q =a +xb,; .. ..... ..,. - ~ -
s) p=a +xb, q =a - 2b; 

41' - - - ... -r) p =2a + b, q=xa + b. 

!»19 Hail,q:wre KOOP;!VIBBTbl 88KTOP8 p .0 ero AJUUIY, eOJIH: 

a) p= 7ii - 3b , ii {l;-1}, b {5; -2}; 
6) p = 4a - 2&. ;:; {6; a}, G {5; 4J; 

a> p=sa-4&, a{!;!}, ii{6; - 1J: 

r) p = 3(-2a.-4b), a{ l ; 5}, b{- 1; - l f. 

900 )];&Hl,I eeKTOpbl a {3; 4}, b {6; -8), c {l; 5}. 
a) Haii.l{UTe KOOPARHBThl 88KTOpoe p=a + ;;, q=b+c, r= 2a-;; +c, - - - ~ s=a - b - c. 
6)HaiiJ1HTe1a1. 1t1. 1;1. 1111. 

H91 ,UOKB>KRrtl, 'lTO paOOTOJlll.H8 Memny JU06:b1MR ABYMff TO'IKBMK 
M, (x,; 0) R M 2 (x .; 0) OC.R a6c[(1:<CC BLl'l.HCJlReTCSI no <IX>PllfYJ10 
d =lx, - x2I-

245 Mtmoo /(OQ/)QUHOm 



992 .!{OK8>KHTe, qro TpeyronbHllK ABC, BepmHHbt KOToporo HMelQor 
KOOPAHB8Tbl A (4; 8), B (12; 11), C (7; 0), llllnlleTCll pllBH06eAPe:a. 
BblM, BO ae paBBOCTOpoHHHM. 

993 .!{0K8;JU1Te, 'ITO yrJtbl A a C TPeyr<>nbtrHRa ABC paBBbl, eCJJ11 
A (-5; 6), B (8; -9) H C (-12; -17). 

994 AoKa>K·are, 'ITO TO'I.Ka D p11Buoy,11Me1:1a OT TO'lex A, B H C, erura: 
a) D (l; 1) , A (5; 4), B (4;-3), C (-2; 5); 
6) D (1; 0), A (7; -8), B (-5; 8), 0 (9; 6). 

995 Ha OCH a6co;RCC 88HAH.Te TO'lKY I paBHoy,naneBHy10 OT TO'le~ 
M 1 (-2 ; 4) B M 2 (6; 8). 

996 Bepm 1uf1>1 Tpeyrom,HRKa ABC HMeroT 1<00PAHB8Tbl A (-5; 18), 
B (3; 5), C (-3; -1). li&HAHTe: a) K00p,!lHIJ8Tbl cepe,llHR C'l'OJ)Oll 
Tpeyro11bli!fK8; 6) Me,llH81:IY, npoBeAe.BHYfO K CTOpoHe AC; B) cpe,11. 
HHe JW11HH Tpeyrom,BHK8, 

997 .!{OK8JKHTe, 'ITO tfeTblpexyrom,BHI( . ABCD, sepmHH'bl KOToporo 
BM8lOT KOOP,llHB8Tbl A (3; 2), B (0; 5), C (-3; 2), D (0: -1), flBJI8• 
eTCfl KB8,llp8TOM. 

998 ,lloKa>KHTe, 'lTO 'leTbipexyrom,HHK ABCD, aepmHH.bl KOTopol'O 
HM8lOT KOOP,llHH8Tbl A (-2; -3) , B (1; 4), C (8; 7), D (5; 0), flllJl ll• 
eTCJI POM(foM. HaJl,!IHTe ero IlJIO~a;tb, 

999 HailAHTe l<OOp,llHH8Tbl '18'PB0PTOH sepWHHbl napaJrne.'lorpa.M:d 
no 39A8.HKbfM KOOP.AHH8TIU'4 TJ)eX ero sepwHH: (--4; 4), (-5; 1) ' 
(-1; 5) . CKom.Ko pemeaH:li HMeer 38,118'18? 

1000 BblllCHHTe, K8JOl8 H3 ,ll8HHblX ypaBaea ul1 SI.BJUU:(l'l'CJI ypasaem ur• 
MH 01<pymBOCTH. Hai,llllTe KOOJJ,llRB8Tbl nenTpa ll pa,nayc 1(8)!(,llOI 
OKPY:>t<BOCTH: 
a) (x- 1)2+ (y + 2)2= 25; 
6) x 2 +(y+ 7)2 = 1; 
s) x' + y0 +8x - 4y + 40 =0; 
r) x 2 + y 2 - 2x + 4-y - 20 = O; 
A) x 2 + y2 - 4x - 2y + 1 = O. 

1001 Hat1R1IIHTe ypa.seeRHe oKp~ocTH, npoxo;i:aai;elt qepe3 Toq KJC 
A (3; 0) KB (-1; 2), ecnH ~eHTp ee JI8)f(HT Ha npR-MOH y= x + 2. 

1002 HaJJRIDHTe ypasBeHl'fe OI<PYJKROCTH, npOXOA~eH 'lepea TPH .AIUl· 
ltbI8 TOtfKR: 
a) A (1; -4) , B (4; 5), C (3; -2); 
6) A (3; -7 ), B (8; - 2), C (6; 2). 

1003 Bepmm!l,I Tpeyrom.mtKa AB C HMeroT 1<oopµaaTbl A (- 7; 5), 
B (3; - 1), C (5 ; 3). CocTallbT8 ypaa1:1eBH1r: a) cepeAlf RHblX aepneir· 
AHKyn11pos K CTOPOEl8?4 Tpeyl'OJlbWiK8; 6) IlPHMblX AB, BC ff C.A; 
B) npaMwx , R8 KOTOpbrX ne;KaT cpelUJHe JIJUUf.K Tpeyl'OJl:bHRK8 . 

1004 .lloK41)f(HTe, 'IT() npRMble, 38,ll8.IUibl8 YP8BH8Hlf.RMH 3:c: - l ,5y + l == 0 
a 2x - y - 3 = 0, napanne.nba:bl. 
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1005 ,ll;OKfill<HTe, '!TO TO'IBH A, B a C nemaT Ha OAHOK 'ilpHMOii, eCJIH: 

a) A (-2; 0), B ( 3; 2 !). C (6; 4); 6) A (3; 10), B (3; 12), , C (3; ..6); 

a) A (1 ; 2), B (2; 5), C (- 10; - 31). 

Ilp!fMeaeaHe MeT.OA8 KOOj)).l;HB8T K pew eHHIO_ 33A8 'l 

1006 ,qae CTOpOHbl Tpeyt'OJlhHKK.ll paaHbl 17 CM H 28 CM, 8 8b1COT8, npo
Befti?'HH8ll K 6oirhmea H3 HlfX, paana 15 CM. HaliAHTe MeAHaHbl 
TpeyI'OJil,HHK8. 

I 007 ,ll;oKamwre, 'lTO OTpe3OK, COCAHRlllO~HH cepeAHBhl ;.R&roHaJieH 
Tpane~u. paaeH nonyp83HOCTH OCH088HHH. 

l 008 ;a;au uap8Jl.lle;norpaMM ABCD. ,lloRamwre, '!TO AJISJ scex TO'IeK M 
seJIK'WHa (AM 2 +CM 2) - (BM 2 + DM2) MMeeT OAHO 11 TO me 3ua 
oteHHe. 

l009 ,L(oKaml!Te, 'ITO MeAHBHY AA1 TpeyroJibHKKa ABC MO»<HO Bhl'illC· 

JIHTh no (J>opMyJie AA 1 = ½J 2AC2 + 2AB 2 
- BC 2

• licnOJ!h3Yll &Ty 

<i>OPMYJIY, AOK8.)KJ{Te, '¾TO eCJIH Alie MeAH81lbl TpeyrOJThlU!Ka PM· 
H1>1, TO TpeyroJlbBHK pas11O6eJ1,pCHlfblK. 

LO! O ,ll;aubl ABe TO'lKH A H B. HaliAHTe MBOlKeCTBO scex TO'leK 1\1, ,IIJ!ll 
K8)KAOii: H3 KOTOPhlX: 
a) 2AM 2 -BM 2 =2AB 2; ti) 2AM2+ 2BM2 =6AB 2 • 



r Jiasa XI 

CoOTHOmeHHJl Me:i£Jzy CTOpouaMH 
a yrJiaMH TpeyroJILHHKa. CKaJIJIJ)Boe 
llpOH 3Be ,!l;eBH e BeK T OpOB 

B 3TO>t maee noflY'IMT ASnbliei<wee pa3e11m1e Tp11roHOMEJTP11'lecK 
annapaT reoMerp1111- CHHyc, 1(0Cl1HYC, TaHreHC 11 KOTaHreHC 6y 

AYT onpeAeneHbl AnR yrnoe OT 0° AO 180°. 31-o ASCT B03MOllCHOC 
8b188CTl1 ~Mym,1 , CBR3bl88t0LU118 MBllC/lY COOO'I CTOpoHbl 11 yrn 
npo113eonhtloro rpeyrom,ttH Ka. YmepJKAeH11R o6 amx <j>opMynax Ha 
3b1Bat0TCR TeOpeMOH Cl1HYC08 H TeOpeMO>I KOCl1Hyco8. OH11 uJHpoK 
HC0OJ1b3YK>TCR Ka)( 8 C8MOH re<)M8TPl1H, '{8.K 11 8 88 np11J10)1(8Hl1RX, 
'laCTHOCTI< npH npoeeA8H1111 113MBPl1T8nl,ttblX pa6oT Ha MBCTHOC"nl 
Kpo Me T0ro , B 3TOH maee BB0AHTCR BLUe OAli0 ABHCTB118 H3A eel( 
T0P8 Ml1 - CKallRPHOB YMHOlK8Hl18 eel(Topoe. C OAHOH CTOpotibl, OH 
pacw11PRBT H3W11 B03MO!l(HOCTl1 B np11MBHBHl1J4 KOOPA11H3TH0•BBII'. 
TOPHOro MBTOAS np11 peweHHH reO MEJTPl1'1BCICMX 3a/J,3'1, a C /J[) 
fOH - MCnonb3YBTCSI B ¢113111(8 AnR onHcaHHR (f>l1311'18CKHX 88J111'111 

CHHYC, Roc:wryc, TanreHc, 
K OTaHreHC Jia 

97 Cn:uyc, Kocnuyc , Taareuc , 
KOTaJtreuc 

y 

Bee,11;eM npRMOyro;n,HylO CHCTeMY KO• 

OPAJ!!Ra'l' Oxy ll llOCTpoHM llOJlYO.Kpy,ttHOC'l'b 
Pa.A1:IYC8 1 c llBHTpoM e oa'(ane K00PAlilH8'1', 8 (-1;0) 0 
pacnOJIO>KBBHYIO B oepeo M 3 B'l'OpoM RB8A· 
paHTax (pHC. 290) . Hll30BeM ee 8/lHBH'l]J Oii P11c. 290 
no.nyoKpyaorocT•JO. l fo 'l'OliKH O npoae,11;im 

nri h, nepeceKaro.o.utii BAlmll'ntYlO uo.nyoKpym 
HOC'l'b 8 TOqxe M (x; y). 06o3B!l"•rn.M 6yKBOH (X yron 
Me>K,qy Jly<IOM h u llOJJOJKHTeJtbHOH llOJIYOCblO a6c 
D,HCC (BCJIIJ Jly,I h COBllll,A88'1' C llOJIO)f(l\l'F9JlbBOH 110· 

JIYOCblO a6cll,J'ICC, TO 6YABM C"IH'J'BTb, qTO <X= 0°). 
&mr yro;,r a oc-rp·bl'll:, TO R3 opSMoyroJlbHoro 

TPe:;rroJlbB:HKB DOM (cM . pHc. 290) HMB8M 

. MD OD sma = - ,cos a '"'-- . 
OM OM 

C(O;l) h 

" D A(l ;O) 
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Ho OM = l, MD = y, OD e:x, no31'0MY 

sincx=y, coscx=x. (1) 
li Tax, c1nryc OCTporo yrna ex pa.sen OP/1.HHa

·re y TO'<Jl<R M, a KOCJmyc yrM ex - a6c~Hcce x TO<J
((11 M. EcJm yron ex rrpsrMoli, -rynoit wm. paaBiipiry -
1·1,10 (yrJihl AOC, AON e: AOB aa pe:cyaKe 290) 
f!JUI <l = 0", TO CRB}'C a KOCHHYC yrna a TaK)l(e orrpe
JteJTHM no cpopMyJlaM (1). TaKHM o6paaoM, ,!l)JR JQ0-

6oro yrna ex x a llJ)OMezyrKa 00,;;; ex,;;; 180° CH1JYCO!II 

yrn a <l H8 3IJJlaeTCII opi.BBaTa y TO'IK ll M , a KOCH

ll)' COM yraa (X - a6cu;H CC8 X TO'IKH M . TaK K8K Kci

C1Pl\RH8Tbl (x; y) TOTfeK e/1,HHl!•!ROH llO11YOKJ)Y>KHOCTH 

:JaK JllO'lellbl B np0M8>K}"l'K3X 0 ~ y ~ 1, - 1 ,.;x ~ 1, TO 
,l\Jlfi JJ.J06oro a 113 npoMe>KyTK3 0°,;; <l ~ 180° cnpa
oe/J,JmBbl nepa.aeecTBa 

O~sincx .,.; 1, - 1 ,; cos a~ 1. 

HaH/1,iiM 3H8'l8Hl'UI cirayca H l<OCJmYC8 /1,JUI 

yrJIOB 0°, 90° B 180°. ,lvill STOl'O paCCMOTpHM JIY'IJf 
0A, oc H OB, COOTBeTCTBYIOII.IHe 3THM yrna .M (CM. 

puc. 290). Tax KRR TOllKH A, C H B liMe 'IOT KOOP/l.'R

li8T bl A (1; 0), C (0; 1), B (- 1; 0). TO 

sin 0° = 0, sin 90° = 1, sin 180° = O, 
cos0 °= 1, cos90 °= 0, cos 180°=- l. 

(2) 

Tau:re &COM yrna (l (a # 90°) R8 31>1118eTC1l OT
. sin a 11omeB11e -- , T. e. 

cos a. 

tg a = sin a . (3) 
cos a 

Ilpu ex= 90° tg ex ue onpe/1.eniia, noCK011bI<Y 
cos 90° = o. H B tj)opMyJle (3) 3B8M8ll8T8Jlb 06pa111a-
81'CR s IJY11b, lfonoJlb3yll IJ.><>PMYJ!b! (2), HBXO/1,HM! 

ig 0°=0, tg 180°=0. 
KoTaHrCHCOM yTJl8 a. (0° ~ CX ~ 180 °) H8 3bIB8 -

eTc R OT&ome .RHe ~. KoTllBJ'eHC yr;ra ex o6oaeaqa
sin a 

C'rcsi CBMBOJIOM ctg a. TaKRM o6p83OM , 

cos a ctga =- .- . 
sm a 
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IlpK a= 0° 1:t a= 180° ctg o: ae onpe.neneH . 

HcXOAII H3 <lx>PMYJI (2), noJiy'laeM: etg 90° = o. 
98 OcBOBB0e TpHr0B0M8Tp lf1I eCK0e 

T07&));8CTB0 . (l) opl\tYJILI npHBe JJ;emuI 

Ha PHCyRKe 290 U3o6pame .Rl,I CHCT81'4a KO · 

op.inmaT Oxy H e,nlflra1i[Ba11 IIOJIYOKPY>KHOCTb ACB 
C U,8HTPOM 0. 3Ta llOJiyOKPY>KllOCTb JI.BJIReTC& AY · 

roH OKpylKHOCTH, yp8.BH8HH8 KOTOpoi!: 11MeeT BH,A 

x2 + y 2 = 1. IlO,ACT&BHB CI0,118 Bl,lp&lKeHlfH AJlll X 11 y 
H3 qx>pMyJI (1), llOJIY'IHM p8.BeHCTBO 

sin2 a+ cos 2 a= 1, (4) 
KOTOpoe BblDOJlHJl8TCR AJIR ruo6oro Cl 113 npOM8lf(YT· 

Ka Q•,;; a~l80 °. PaseHCTBO (4) H83blBa8TCll OCBOB · 

11.hIM TpHl'OH OM 8TpH'l8CKHM TO)KJ'.t8CTBOM. 8 7 KJiaC• 

ce OHO 6blJIO AOK83aao AJIJl 0CTpblX yrnos. 

Cnpasep;JIHBbl TaKJKe c.nep;ylO~He TO)f(,ll;8CTB8: 

sin (90° - o:) = cos o:, cos (90° - a)= sin a 
np11 o• ,;; o: ,i;; 90°, 

sin (180,. - a)= sin a, cos (180° - a)= -cos a 
npu 0°,;; a,;; 1so0

• 

OHH H83b1B810TCII «l>oPMYnBMH npHB 8,ll8 HHJI H 

,1101<83blB8IOTCll B KYl)Ce 8.III'e6pbl. 

99 tl>op ~JlbJ )lJUI BbNJJCJI8BlUI 

KOOP.0:HB8T TO'IRH 

llyCTb 38Jl8:H8 Cl!CT8M8 KOOp,lllfH8'l' Oxy H 

,118:H8 npoH.3JIOJib .HllJI 'i'O'l:Ka A (x; y) C aeOTpliil;8Tl!Jlb· 

HOH OPA1Ul8TOfl y (puc. 291). 8blp83HM KOQp)l)fll8Tbl 

TO'l1<11 A 'lepea AJIHHY oTpeaKa OA a yroJI a M8>K· 

AY JIY'!O M OA H llOJJOlKHTeJlbHOfl llOJIYOCblO 

Ox. ,Il;JU1 3TOl'O o6oaH&'OlM 6YKBOH M TO'll<Y 

nepeceqeaHH JfY'l& QA c 8AJfHH'IROA no.ny
OKpymaOCTbJO. Il o <lx>PMYJI8M (1) KOOPAHH8· 

Tbl TO'll<H M COOTBeTC'MleBHO PIIBHbl cos a, -sin a. BeKTOP OM HMeeT Te me l<OOP,[\HH8Tbl, 

'1To a TO'IKa M, T. e. OM {cos a; sin a). Be1<--

y 

0 

TOp OA KMeeT Te me KOOJl,IIHHaT)>I, 'ITO H T()'I · PMC. 291 
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- - -
1:11 A, T. e. OA {x; y} .. Ho OA = OA · OM (o&i.,icHHTe 

no•1eMY), D03TOMY • 

x=OA • cos ex, y =OA • sin a. 
• • 

3a.zxa 'D f 

1011 0TBeTbTe aa B0llJ)0Cbl: a) MomeT JI.ff a6CitHCC!l TO'i:KH 8AHJJH'IHOA 

DOJIYOKPYJKHOCTH HM8Tb 3Ha'l8BlUI 0,3 ; ½: -! ; 1 ! i -2,8? 

6) MomeT JIH OPAHHaTa TO'ql(ff eAHHlf'LBOA DOJIYOKpyJttHOCTK 

m.1eT1> 3Ba'CleHHB 0,6; ~; -0,3; 7; 1,002? OTseThl o15ocuyATe. 

1012 Ilpoaep1>Te, 'ITO TO'<IKH Mt(0;l), M 2 (½: 1), M 3 (1: f), 
N, (-1; ½ ). A (l; 0), B (-1; 0) nemaT ua 8AKBH'IH0A nony

oxpy)KB0CTH. Bhlt!HlllHT8 3HB'<l8HHB cmryca, K0CHHyca H TBHreaca 
yrnos AOMu AOM 2, AOM 3, AOM,, AOB. 

1013 0 HattAuTe sin a, eCJIH: 

a) cos a=!: 15) cosa =-¾: s) cosa=- 1. 

1014 HaiAHTe cos~ eCJm: 

) . ..fa 15) . l ) . 0 a sma = 2 ; sma = 4 ; a sm et= . 
1015 O Hai)tHTe tg a. ecJlll: 

.ra a) cosa=l; 6) coso:=- 2 ; 
r) sino: =: H 90° <o:< 180 °. 

) . ✓2 
B SlnO: = -

2 

1016 0 BJ,['<IHCJD!Te CHHYC.bl, KOCHHYCbl 11 TrutreHCbl yr.rros 120°, 
150 °. 

135 °, 

1017 IlocTpojhe LA, ecna: 

a) sin A=!: 6) cosA= 3
4

: n) cosA=-!. a s 
1018 Yron Me>KAY nyqoM OA, nepeceKaIO~ HM eAHHK'lHyIO nony-

0Kpy)KH0CTb, U IlOJI0)l(J!Tem.ao~ no1tyoc1,10 Ox paaea 0:. Hail: ,i(HTe 
KO0PAHRaTbl T0'IKH A, ecnu: 
a) OA=B, a= 45° ; 6) OA=l,5, o:=9 0°; a) OA =5, a=l50°; 
r) OA =l, a=180 °; A) OA=-2, o:=30 °. 

1019 HaiAUTe yron M8li<AY JIY'IOM OA a DOJIOmHTeJ1bHOA. DOJ1YOChlO 
Ox, 8CJlll T0'IKS A HM88T -goop,11uaaTbl: 

a) (2; 2); 15) (0; 3); a) (-/s; 1); r) (-2./2; 2✓2). 
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CoO THOWeHlUI MeJK'AY CTOpOHa.MH 
H yrJia.MH Tpe yr om,mIBa 

100 TeopeMa o nJiom.aAJ1 Tpeyr oJ1J>Hm;:a 

T eopeMa 

IlnolWl,lll> -rpoyrom.1111Ra paBJla ROJlOBHJJe npoH 3Be

AeHJUI ;g.yx ero CTOpoR Ha C1fllYC yrna MelK,lzy tlKMH . 

,ll,oKa38TeJJJ;CTBO 
ITycT& e Tpeyron1,Bm<e ABC BC=a, CA=b H 

S - nnO[I\SJ:lh aTOro 'l'peyron&HKKa . ,l].oKameM, qro 

S = ½ab sin C. 

Bee4eM CJilCTe.My KOOp)J.RHaT c Ha'IMOM B TO'I· 

Ke C TBK, 'lT06Lr TO"IK8 B nemana . Ha llOJlO>KHTeJIJ, • 

HOK nonyocn Cx, a TO<IK8 A HM.Ma nOJlOlKHTem. 

llYIO op)J.HH8TY (pu c. 292). IlnOII\8}ll, )J.8HHOro 

Tpeyrom.HH.Ka MOJKBO Bhl'll1CJIRTJ, no ¢>oPMYJle 

Y. , 
A,l>cos C; bBloC ) 

C a 
S = ! ah, r4e h - 8bI COT8 Tpeyron&IDlKB . Ho Ji pae 

na opARHBTe TO'lKH A, T. e. h = b sin C. CneAoea 

Ten1,uo, S = ! ab sin C. TeopeMa AOKaaaua . 

PHc. 292 

101 TeopeMa c1mycos 

TeopeMa 

CTOpolllJ :rp eyrom,B HJ(8 nponopuHOBIIJll,Bl,I CJIHY· 
fe8M np ol'HSon-all{RX yrn oa. 

,ll,OK8 38TeJIJ>C'l'BO 

Il ycT1> e Tpeyron1>1rn1ce ABC AB=c, BC = a, 
CA = b. ,D;o1cameM , 'ITO 

a b c -- =--= -- · sin A sin B sin C 

llo TeopeMe o nJJOtI\B.llH Tpeyrom.=a 

S = ~ ab sin C, S = ! be siu A, S = ! ca sin B. 
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113 nepsL(x ABYX poeliCTB nonyqaeM: 
1 llb sin C = !.

2 
be sin A, OTKy,11a ~ = ___ c _ _ Totmo 

2 smA sine 
•r111t me H3 BTOporo H TpeTb8T'O P8.B8HC1'B CJie)tyeT, 

a b - =-- . 
i1in A sin B 

a b c 
FITaK, sin A = si n 8 = sin C · T eopeMa IXOK8· 

:ia11a. 
3a MeqaJIBe 
Mo:>r<BO ,IIOK838Tb (CM. 08.,lla'l:y 103 3), '11·0 OT• 

llOUieim e CTOPOBl,I T!)eYr0JlbHW<8 K Cl•IB:YCY rrpo• 
Tli BOJten<art\ero yrna P8BHO AHBMeTpy orut .C8H,BOil: 

OKPY>KHOCTH, CneAOB8TeJihHO, AJISI JllQOOl'O Tpe • 

yr o.llbmn<a ABC co CTopouaM .H AB = c, BC = a 11 
CA= b HMe!OT MecTO paseHCTBa 

a b c 
sin A = si ~ B = sin C = 2R, 

r l(e R - P8J.tHYC o.rm:caKHoli OKPY>KBOCTR. 

102 TeopeMa KOCKHyCOB 

T eopeMa 

• 

R B8.,IIP8T CTOpom.1 T pe yroJU, ll.H.K8 paBeH CYMM e 

KB8,l{p8TOB ABYJI: ,IQIYMI X eropou MHHYC ~oe UBoe 
npoll 3Be)le tDJe OTKX CTOpoll , J'Mll OZ eUBoe fta K ~ H • 

HYC yr .na M.eac/0' HHMH. 

)];O K8 3aT8Jll.CTB O 

IlyCTh n Tpeyron&BHKe ABC AB =c, BC = a, 
CA = b. ,ll;oKa>KeM, aanpKMep , 'ITO 

a2 =lr+ c• - 2bc cos A. (1) 
BBeAiiM CHCTeMy KOOpAKD8T C Hft'laJIOM B TO'I · 

Ke A TaK, K8K UOK838HO aa PR CYB.Ke 293. TOl',118 

'l'O'CK8 B 6YAe'I' KMeTb KOOPAHBSTbJ (c; 0), a TO'I· 

Ra C - sooproniaThl (b c.os A; b sin A). Ilo tl><>PMYJie 
1)8CCT0$1RHH Me~ ABYMSI TO'CKaMH nonyqaeM: 

BC 2 = a 2 = (bcos A - cf +b; sin 2 A = 
= b2 cos• A + b2 sin• A - 2bc cos A + c• = 

= f>2+c2 - 2bc cos A. 
Teo peMa Jl0K838.H&. 
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TeopeMy KOCHEYCOB H83b1BIUOT aaor.aa oOo6-
uti lHBOH TeopeMoii: n ,111,aropa. TaKoe aa3aa.H1'1e o6'f>• 
IICHlleTCII TeM, '!TO B TeopeMe KOCHHYCOB co.11ep>KHTCR 
Kat< '18CTHl>di cnyqlUi TeopeMa Ilacpa.ropa. B CB.MOM 
.nene, ecm1 a Tpeyrom,aH1<e ABC yi,on A npsno1o'l!, TO 

cos A= cos 90° = 0 H DO cpopMyne (1) nonyqaeM 

a2=b2+cz, 

T. e. KB8..IIP8T l'llDOTeHy3Ll pB.888 cyM:.',{8 K88.JIP8TOB 
K8.TeTOB. 

103 Peweaue Tpeyro JI.&B.HJtOB 

PemeHH8M TpeyroJU,Hl!Ka HB3bl88.eTCll H8.XOlK· 
tteaue scex ero me.CTu 3JTeMeHTOB (T. e. TJ)eX CTopoa 
H Tl)eX yrnos) DO l<.8.KHM•Hll6y,ltl> Tl)eM ,118.HHhl.M 3Jl8• 
M8HT8.M, Olipe,118JTlllO~HM TpeyrOJlbBRK. 

PaccM01:puM Tpll 38.lt&<IH aa pewem t e Tpe
yronbHHKa. Ilpu 8TOM 6y p;eM IlOJll>3OB8.TbCll T8KHMH 
0003H8.'18HHJIMH ,!!;Jill CTOpoH Tpeyl'OJl.be:HR8 ABC; 
AB =c, BC =a, CA =b. 

3QA8'l8 1 
PeweHHe -rpeyr om. eHKa no ABYM CTOPOH8M H 

yrny Me~y OMH 

,llaao: a, b, L C. HeJiTH: c, LA, LB. 
PeweBlle 
1. no TeopeMe KOCHH)'COB B8.XO,IIHM c: 

C =J a 2 + b 2 -2abe-0sC . 

2. Ilonb3yl1Cb T8OP8MOH KOCHHycos, HMeeM: 

b2 +c2 -a 2 

cos.A= 2bc • 

YroJI A H8XO,IIRM C IlOMO~blO MUKPOKMbKY · 
JIJITopa HJIH no Ta6Jmt:te. 

S. LB = l80 °- LA -L C. 

88.,lta'la 2 
Pemelhl e Tpeyr om,ua1<a DO crop ou e H npun e

ma~, K nett yrnaM 
,llaao: a, LB. LC. Halhu: L A, b, c. 
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/) H c: 

Pewe HHe 
1. LA= 1B0° - LB - LC . 
2. C llOMOII{blO reopeMbl CRH YCOB BbNJ!CJill e M 

b = asinB c=aalnC_ 
sin A' sin A 

3~8 '18 3 
PemeB He TJ)eyroJibBHKa n o TpeM CTOPOHBM 

,D;aa o: a, b H c. H BHTH: LA , LB H LC. 

PeweHHe 

l. no Teope Me KOCHB.YCOB IIO.II)"{&eM: 

i,2+ c2 _ 112 
cos A = 2bc . 

YroJI A B8XO)(l:fM O IIOM()II{L"IO MHKpo1<am; 

K YJI.IITOpa H./IRI no Ta6~e . 

2. AaaJIOMl'{BO HBXO/fHM yroJI B . 
3. LC = 1B0°-LA-LB . 

IlpH Mep 
il>yT6om.abiil: M$1'l BBXOAJ!TC$1 B TQql(e A <l>YT· 

60J1LHOrO non» Ba p acCTOJIII H.IIX 23 M ti 24 M OT OC· 

BOBB.HK H B H C CTGeK BOpOT (pHC. 294). <l>y,rtioJtHCT 

ean pa .sJI.11e-r MJlq B sopOTa. liaii)(HTe yroJt o. nona• 

ABllR.11 MJt'IB 8 BOpoTa, eCJI.R IDHP.HH8. BOpoT P8B· 

na 7M . 

Pewe uH e 

PaCCMOTpaM TpeyroJILlillK ABC , sepm1ma • 

MIi KOToporo JIBJIJIIOTCll TO'rKB A PBCIIOJIO>K8BWI 

M!l 'la H TQql(B B B C B OCHOBBHHllX CToeK BOPOT. 

flo yCJJosmo 3~a'I B c=AB = 23M, b = A0=24 M H 

a= BC= 7 M . 3T H ABBBble DO3BOJI .. IUOT P8lllll'TL Tpe 

Yl'O JILHHK A BO H HBllTH yro11 o., panm,1fi' yrJTy A 
(CM. 3~aqy 3). C DOMOII{LIO TeopeMhl KOCHHYCOB 

onp e,11eJ1HeM cos A : 

b2+ c 2- a2 24·'+ 23 2_ 72 
cos A = 2bc = 2 • 24 • 23 

Y ro Jl Cl flBXOJtH M IJO T86~e : Cl"" 16°57'. 
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104 li3 M e pH Te JibIU,le pa60TLI 

TpsroBOMeTpll"IeCl{lfe QJOPMYJlLl UCllOJlb3YIOT · 

CB npB nposeJJ,eWl.11 paOJIH'llibIX HOMepwrenI,llblX 

pa60T H8 :r.teCTBOCTII. 

Ha 11tepeM e Bl>ICOTbl rrpe.a.MeTa. Il_pe,IUIOJIO · 

>Kffid, 'ITO Tpe6yeTCSI OlfI)e AeJG IT b BblCOTY Alf 
K8KOl'O •TO npeJJ,MeT8 (pee. 295). ;/J,JISI noro OTMeTUM 

TO'!KY 8 Ba onpe.nenel:IHOM paccro.111rn: K a O'I' OCHOB8· 

lmJl H npeJJ.MeTa Ii li3MepHM yron ABH: L ABJJ. = a . 
fi o 3TH:M JJ.8:lltlJ,lM H3 np.llMOYl'OllbBOrO TpeyrOJTbHll • 

KB ARB B8XO)(KM BblCOTY llpeJJ,MeTa: AH= a tg (X. 

Ecnu OCHOB8HHe npeA MeT a HeJJ.OCTynRO, TO 

MO)Kl!O nocTyn HTb T8J<: ua llJ).II MOi, npoxo,nm .~ei,i 

'lepe3 OC808jUIH e H npeJJ.MeT8 , OTMeThM JJ.Be 'l'O'I· 

10 1 B 11 C ll8 Ollf)eJJ.eJJeliliOM pacCTOIU[lilf a )(pyr O'l' 

,1tpyra H K3Mep1:1M yrJI1,1 ABH u ACB: L ABH = a. 
n LACB = 13 (cM. pJtc. 295). 3TH AaHHble nosson.11-

IOT onpeAM BTh 11ce 3JJeMeHTbl TpeyrOJlblfHK8 ABC , 
s '1:aOTnocTH AB . B caMO M .a.e,ne, L ABH - aHem

awii yroJT TpeyrollblIHKa ABC , noaTOMY L A = «- 13, 
Rcn OJlb3YB TeOpe My CKnyCOB, B8X O,l{HM AB: 

AB = a ain p 
sin (a - 13) 

lfa ap.llMOYl'OJIJ.HOl'O Tpeyro111,HHKa ABH B B· 

XOAlilM SblCOTY AH apeA:MeT8: 

AH = AB · sin a. 
u 

8 
AH - a s ina sinl} 

.r.,1.T K, - ---- ~ . 
sin (a - 13) 

H 3MCpeH H C pa CCTOJlBJ UI ,l{O B0,AOCT)'l lHO H TO'l • 

KJt . ITperoiono>KHM , 'tTO HBM H8JJ,0 0:8HTH pacCTO

Sl(JRe d OT DYIIKTa A 11.0 .ae.a.ocrynaoro O:YKICTS C 
(p a c .• 296). HanOMJtHM, 'ITO 3TY 38JJ.8'1Y Mbl yme pe 

U)8Jlli B 8 KJlacce C DOMOlqbJO nplf3B11.K08 not1o6HJ1 

-rpeyroru.llHKOB . PaCCMOTPlfM Tenepb APYI'OM caoco6 

J)emeBJrn 38A8'U l - C HCUOJll,308amJ8M cpopMyn TPll · 

I'OROMeTpe:u. 
Ha MeCTBOCTR Bbl6epeM ~·o<rKY B H H 3Mep JfM 

M IU t y c OTpe'J K a AB. 3aTeM HaM'.ep HM, sanpH Mep 

A 

R o 

PMC. 295 

2 56 r 1w~a >11 

BC 



c rt OMOll\blO 8CTpo11116mr, Yl'Jlhl A H B: 
t A .,, n a LB= p. &ra ASHU.ble, T. e. c, ex H 
µ, rt03BOJU?IO'l' pellTHTb Tpeyl'()JlbRHI< ABC 
fl fl8 HTH l'tCKOMOe paccTOllllHe d = AC. 

Cua 'Ia Jia H8XOAKM L C e: sin C: 
LC= 180 .. - a - j3, 

sinC= sin (180 °- o:- 13)= sin (o:+ j3). 

3aTeM c CIOMOll\b!O TeOpeMbl CHIJYCOB 
AC AB 

11a xOAltM d. TaK KaK ~
8 

= - C, AC = d, 
8.1ll sin 

,VJ= c, L B =P, Tod = _calop 
am(a+I}) 

NJaJIOl'~ o6pasoM no TaK tUl -

:JblB8e1110M}' napaJTJI8KCY ne6ecabllC ClleTH .'I P HC . 296 
0 11peJ(eJ1J!'.IOT paCCTOJIB:811 AO 3'l'liX CBeTBJI . 

38):{8 '1.H 

1020 '.J Hal!,11;iTe UJ10ll\8Ah Tpeyron&HJIK B ABC, ecm1: a) AB= 6Js CM, 

A C= 4 CM, L A= 60 °; 6) BC= 3 CM, AB = 18./2 CM, L B= 45°; 
s) AC = l4cM, CB =7c M, LC= 48°. 

l021 ,Uo1<amHTe, 'ITO llJIOll\BAb na_paJtJ1enorpaM Ma paaaa npoHaBe.l(e 
HHIO Jl)3YX ero CMel!<HJtIX CTOpOH Ha CWIYC yrJia M8.lKAY HHMH. 

I 022 □ Il JJOll\8Ab TpeyroJU,l'OlKB ABC pas .Ha 60 CM2• ~T e l-'Topouy 
.AB, ecJJll AC= 15 CM, L A = 80 °. 

1023 □ HaR]IHTe llJlOII18Ab UJ)JlMOy l'OJll,ImKa, W[aroaam, KOTOporo pas
Ha 10 CM, a yron Me)l(Jly ,IU{8roHaJISlMH paaea 30°. 

1024 Hal!J{HTe Il.lIOll\8Ab Tpeyi:om.nm<a ABC, ecJIH: 
a) L A = o:, a BbICOTbl, npoBeAiiHBb18 03 sepW.lll B H C, COOTB8T• 
CTBea:uo t.>B.B8.b1 h~ H h, ; 
6) L A= r.x, LB= 13, a BbICOTa , npoae;[leHHaa H3 sepml!Hbl B, pas
aa h. 

1025 .J C llOMOll\ blO Teo pe.M CHRY COB H KOCllBYCOB pem~Te Tpeyrom,
Rrtl< AB C, eCJlll : 
a) L A =60°, LB =40°1 c = 14; 
e) L A=80 °, a=l6, b = l0 ; 
A) LA= 60°, a = 10, b=1; 
ll<) b =32 , c=45, L A =B1°; 

6) LA : 30 °, LC = 75°, b = 4,5; 
r ) LB= -45 °, LC=7 0°, a = 24,6; 
e) a = 6,3, b = 6,3, LC = 54°; 
3) a = 14, b = I 8, c= 20; 

H) a = 6, b = 7,3, c = 4 ,8. 
1026 B TJ)eyron&HHI<e ABG AC= 12 CM, L A =15 °, L C = 60°. Hrui,it11 -

Te AB H SABC. 

1027 _J Ha ll:,l{JITe CTOPOBlJ TpeyrOJibBID<B ABC, eCJIH L A = 45 °, 
L C = 80°, a BblCOTa AD paJI .HB 3 "M. 
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1028 □ B napa.,meJiorpa~11de ABCD AD = 1.!. M, BD = 4,4 M, L A = 22°30, 
HeJi,IIBTe LBDC H L DBC. 8 • 

1029 Ha.il:AHTe 6ucceKTpec1,1 Tpeyrom,JIB:Ka, ecmr ol{Ra »a ero CTOl)\)a 
p8.BB8 a, 8 npa.11ema.o:µie K 8'1'0H CTOpOHe yrm.t p8BHbl (X H ~-

1030 CMemB1,Ie CTOpoB.hl napaJ1JJeJiorpaMMa -paBB.hl a a b, a OJ:tlfB H3 
ero yrJioB panee a. HaffAHTe .11aarouaJm napBJtJ!eJiorpaMMa a 
yr OJI MelKAY 0:HM]{ . 

103 1 □ B1,111CID1'Nl, /IBJI/10TCJI JUI TpeyroJibHllK OCTPOYl'OJ!bll1>1M, llPJI· 
MOyroJrbHblM HJIH 'l'ynoyroJibllbl.M, ecJilt ero CTOPOHbl P8.llllW: 
8) 5, 4 H 4; 6) 17, 8 H 15; B) 9, 5 H 6. 

1032 □ ,D;ae paaH:ble no aenuq_1rne cHJil>I npHJiomeaw K o.11aol% TO'l'.Ke 
no.11 yrJIOM 72° APYI" K .11pyry. HaA.1111Te B8JIK'rnMl,J 3THX CRJI, ecmr 
BeJIIAlffi8 rue p8BHO,l{e.lkT8Yl()~eA p8.1188 120 Kl'. 

1033 }J,OK8)f(HTe, qTo OTHOmeeae CTOpoB.hl TpeyroJtbB:HK8 K CHBYCY npo
THBOJielKB~ero yrna p8BHO AH8MeTPY onHC8llHOH OKpymBOCTH, 
PeureHHe 
IlyCTb R - P8AHYC OKpymHOCTII, om,cassoi! OKO.JIO TpeyroJlbHB· 

Ka ABC. )loRam .e:,i, qTo !3C = 2R, HJIH BC= 2R sin A. 
sin A 

Ilpoae,D;eM AHBMeTp BA , (pHC. 297) H paCCMOTpltM TpeyrOJil,B.Hk 
A,BC (cnyqa.il:, KOrAB TO'iKH A, Iii C COBll8,11;810T, pBCCMOTpHTe 
C8MOCTOJITeJibHO). 'Yron C 0Toro TpeyroJIJ,HHK8 Ill)HMOA, DO&TOMy 
BC=BA, • sln A 1• Ho sin A 1 =sin A. ,D;eiicTBHTeJI&Ho, ecnH TO'fl<B 
A 1 nemHT aa .11yre BAC (pac. 297, a), TO LA 1 = LA, a ecJIB Ha 
A)'re BDC (p11c. 297, 6), TO LA 1 = 180° - LA. A 
H B TOM, II B APYI'OM ~ae sin A, =sin A. -----
Cne,a-OB8'NlJlbBO, 

BC = BA 1 • sin A, RJ!ll BC= 2R sin A. 
1034 a B paaao6e.11peHHOH ,rpene~n MeHbmee oo

eoaaHHe paaao 601<oaoA cropoae, 6om,mee oo
HOBaHHe P8.IIHO 10 CM, a yron npa ocaomurna 
paoea 70°. H a.il:AHTe nepHMeTP TpaneqHH. 

1035 B OKpy;KHOCTU npoae,!l;eKhI XOPAl>I AB H CD, a) 
aepecexruotqHecJI a TOt[l(e E. HauJtUre OCTpbli! 
yron M0>KAY 3TH:MH xop,a;a.M'H, 0CJllt 
AB = 18 CM, CE = 9 CM, ED = 4 CM l1 pacoTo.11-

Hile MeJK,Ay TO•IKtlMH B H D pa.Bao 4✓3 CM. 

1036 □ Ha6mo,a-aTeru, u:axo,D;BTCSI Ha pacCTO.IIHIUI 
50 M OT 6an11m , BhlC-OTY KOTOpOA XO'leT onpe 
,a-emrn. (puc. 298). 0CH0B8HH8 6am:ll.H Oil 
BH,llltT DOA yrJlOM 2° J< ropH30HTY, a BePlllH· 6) 
Hy - 00,A yrJlOM 45° J< ropH30BTy. K8Kosa 
llblCOT8 6anmlf? P14c . 297 



• 

P11c. 298 P11c. 299 

1037 :J ,lv! R onpe,[(eJieB H ll W.Up HBhl peKH 0TMeTHJIH ABft DYHKTft A s B 
sa 6epery pe1rn Ba paCCT0IIBml' 70 M APY.I' OT ~yra H H3M8p rum 
y.rJlhl CAB n AB C, rAe C - Aepeso, cro11~ee sa APYt'O M 6epery 
y KP0MK H B0Ahl, O K838.n0Cb , 'lT0 LCAB= 12°30', LABC= 72°42'. 
HaI!A,KTe IIIHPHBY peK H. 

1038 □ Ha rope Bax0AifTCll 6aw1rn, Bb1C0T8 KOT0POR P8Bl:18 100 M 
(psc. 299). H eKOTOp&m npe,!{MeT A y D0AH0>KHII rophl sa6.1no,11a• 
IOT CR8'l8.n8 C uepmam.r B 6amsH DO.II yrJI0M 60° K ropH30HTY, 
a n0T0M C ee OCB0B8Hl{ll C DOA y:r.110M 30°. H aitAHT8 BhlCOTY H 
ropb1. 

ftc] CKaJisrpHoe np oR3Be,z,;eHHe BeKTopoB 

105 Yron Me,ic~y BeKT Op aMu 

IlyCT& ii u b - ,!{88 ASHRbtX seRT0pa. OTJIO• - . }KJlM OT apo R3B0JlbBO R T0'l!Ul. 0 B8KT0pbl O A= a 
11 08 = b. Ee.nu s ewropbl ii H b se RBJIJIIOTCH coaa· 

l1PaaneesblMH, TO JtY'(H OA u 0.13 o6paaylOT yt'OJI 

A OB (pHc, 300). l),8,!{ycHYtO Mepy sroro yrna o6o· 
3118\tHM 6YKB0R Cl H 6y,11eM rosop HTh, 'IT0 yro.11 Me.itC· 

ri;y aeRrop aMll ii H b paseu Cl. Hcso, 'l'l'O Cl ee aasR• 

CH'r OT Bhl6opa T0'lKH 0, OT KOTOpoii 0TKJlftAbr:B810TCR 
8CKT0pbl a H b (II0JIL3YHCh pHCYHK0M 300 , .110K8)l(ll'T8 

3To) . Ec,m .BeKTOpbl a 11 b COH8IIPllBJI8Rbl, Jl '18C'l'· 
110C'fR omm H3 l!ID< HJJH o6a syJieBble , TO 6y.11eM 

C'l:J.tT&Tb, 'lT0 yro;i M8)l(JlY 88RTOpar,ra a H b paseH 
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o•. Yron Me>KJn' aeK'l'Op&.M} r ii » b o603saqaeTc.a 
~ 

TB!<: ab. 
Ha PHCyru<e 301 yrm.r Me>r<;zy BCKTOPBMH pas - ii 1 

.......... ~ .......... -... -- .... 
Bbl COOTlleTCTBeltBO: ao =80°, ac = 120°, oc = 90°, 
~ ~ 
df = 0•, dc = l80 °. P11c. 301 

,!(Ba BeKTOPB H83bl.BBTO'l'CSI n.epn ell,l(H .KYmlp • 

111,1MB, ec.rm yroJl Me~y HHMll paseB 90°. Ha PH · .., ,._ .. __ 
C)'l!Re 301 b .L c, o .L d, o .L f. 

106 CKaJu1pBoe npo« a11e,o;eHHe 11eKTopo11 

M hl 3RBe M, KBR BhIIlO.IIB'HeTCII CJIOlKE!l!He aeK • 

TOl)OB H Yllfl.lOlKeJmC eewropa BB q]fCJIO, BBeAeM e~e 
OABO 1tei%CTBHe BSA BeKTOpBMR - CKBJISI_Plloe YMRO · 

mellHe BeKTOpoB. 

CKBJUIJ)llblM npoH 3Be,!{eHJle M ABY" B/3KTOJ)OB 

UB3hlBBeTCS OJ)OH380,!{eHHe HX AJIBB RB KOCllHY C 

yraa Me:IK,IQ' JUIMH. - -CKBJIJIPBoe npo e a.se1teime seKTOpos a n b 
o603H8'1BeTCS TDK : 4 • b Rm! ab. 

Il o onpe1teneRH10 .,,.._ 
a• b=I al-I bl cos (ab). (1) 

ECJIH BeKTOPhl a ff b nepneB;ZUIByJJSI_PHbl, ,,..__ ,,..__ -- _.. - -
T.e . ao = 90°, TO cos(ab) = O, H Il09TOMY a·o=0 . 

- - -+- -06pBTB'O: eCJTH a · o = 0 u se1.<TOPbl a u b HeayJiesbl'e, 
,:-::, 

TO II3 pBBeHCTBB (1) nOJiyqaeM cos (ab) = 0, H, CJte• 

~ - -
JlOBBTeJibJIO , ab = 90°, T. e. ae.KTOPhl au b aepnes -

l{HJ<Y JI RJ)Hbl. 

T BKHM o6pMOM, CKBJlffPBOO IIJ)OH3BC)l eHH e 

ueayneswx aeKTopos passo uy.mo TOrAB H TOm.Ko 

TOr)la, KOr)la 3TH seKTopJJ n epn eJIAJflCYJJJrpRW. 

l fa cl>oPMYJTbl (1) TBJOl.(e cne;zyeT, 'ITO CltBJISI_P• 

noe npoH3Be)lee:He BeHYJICBhI X ee.KTOpoa ii e b no 

JIQ>.Kl!ITeJihHO (OTp sm.aTem,uo) TOr)lB a TOJI.&KO TOr)la, 
n ~ 

KOl'Jla ab < 90° (ab > 90 °). 

260 I'JtaAO XI 



---- ,,..,_ ... _ ·-
Ha pacym<e 302 ab = 35° , ac = 90° , 

;;~.:12s·. no:,ToMy a-t>o. a-c=o, t-c<o. 
EcnH a tt b, TO no (!)opMyne (1) nony•uleM 

,; . ii= I a I · I ii 1- B 'laCTHOCT'IJ, 

a-a=I al,t-
- -CKII./IIIPBOC npoHOBe,11eaae a . a aaoblBaeTCII 

f.'l( 3 JUIPHhlM KBaJ.tl)3TOM BCKT0pa ii H o6oonaqaeTC1! 

,?. •rrurnM o6p&30M, CKaJIHJ)Hhl.H KB3.IQ)3T B8KTOp a 

paueR KBaJl;P3TY ero AJIJ(.Bl,l. 

CKam!l)HDe Ol)OH3Be,11en:He BeKTOpoB UllfPO· 

Iw ircnom,3yeTCJ1 B <1>n3mce. Hanp_nMep , H3 Kypca 
~ic xa rmKli H380CTBO, •ITO pa60Ta A OOCTO/Ulll011 ' 

cuJ1b1 F JIPB nepeMeJl'.\ea1ut TeJia na To•uo t M a TO'I· 
KY N (p11c:.303) pa11ua npoaa~HKIO AJIIIB BeKTO· 

!)OB CHJJbl F H nepeMell,\eHHH MN Ra KOCllll YC yrna 
Me>KAY R RMll: 

- -A =IFl · IMN I· cos cp. 
Tipaaa11 'l&CTb 3TOI'() paaee CTBa npe ACT&Bnll --eT co6oii cKan11paoe npoaaae,11eRHe BeKTOPOB F n 

MN , T. e. pa6oTa A CHJlhl F paeaa c1<ai rnpa0My 
11ponaae.ae1n110 eeKTOp◊B c0m II nepeMe111eRH11: 

A=F'·MN. 

107 CKaJIJJpuoe npoe 3BeAenue 
B KOOPAHBa.TaX 

CK&mlpaoe np0H3Be.aeirn:e ABYX BeKTOpou l\1O.>K· 
HQ B:hl•fllCJll!Th, 3H&II KOOJl,IU(l!aTbl 3THX BeKTOpoB, 

TeopeMa 

PHC. 302 

L 
M N 

PHc . 303 

B RJ>IIMOyt'OJll>ROM CHCTeMe KOOpAJO{aT CKB · 

Jlllpuoe npOH3Btm 8HJle BCKTOpoB ii_ {x,; y ,} H 

b {x 2 ; y 2 } awpaa(a 8TClr cl>OPMYJJOii - .. a. -b =x 1x 2+ Y ,Y2· (2) 
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.l( OK8 38TeJJJ,CTBO 

Ewi:e XOTfl 6bl o.nmi H3 BeK'l'OjlOB a H ii ayne

B0H, 'l'O cnplUle,ivLHBOC'l'b plill eHCTBa (2) 0'leB~B8, T8K 

KIIK K00PitBB8Tbl HyJiesoro B8KTopa P8Blll>l symo. 

PaccMOTP li M cnyqaH, Kor.its eeKT0Phl ii a b 11esyJie

Bl>le. OTJIO)t<H.M OT IJJ)OB3B0JU,BOA TO'IKH O BeKTOPhl - .. - - - -OA = a a OB = b. Ecm 1 eeKTopw a H b ae K0JIJIHseap • 

Bhl (plfC, 304, a), TO II0 T80J?E)M8 KOCmtyCOB 

AB 2 = OA2 + OB1 - 20A ·OB · cos ex. (3) 

STO paeeHCTBO eepHO H B TOM CJIY'{88, Ko r,n a - ~ 
B8KTOpbl a H b K0JIJIHHeapah! (pHC. 304, 11, 6 ) . - .. .... - .. __.. .. 

TaK 1<aK AB=b - a, OA = a, 0B = b, To pa • 
.... 2 - 2 

eeHCTBO (8) Momao 381IHC8Tb TaK: I a - b I = I a I + 
- 2 .... +lbl - 2ab, OTKYAB 

- - 1 ,-2 1-2 - -2 a · b = 2 ( a I + b I - I a - b I ). (4) 

B eKTOPbl ii, ii B ii- ii HMeIOT K00P,!IHB8Tbl 

{x1; v 1}, {X2iY2} u {xi-x,;y .2 - y,} , no3roMy 

lal2=xr+yf, liil2 =xi+Yl, 
I- -,2 b- a =(x2 - X1)2+(yz - Y1>2· 

Ilo.ACT8Bll'.B &Tl:! BbIP8lK8Hllfl B npaeyio '18CTb paseH • 

CTB8 (4), II0CJie HBCJI0lKllblX npeo6pa30BIUI UA" nony • 

'lH M <l><>PllfYJIY (2). TeopeMa A 0K8 38H8 , 

Cn e.itCTBHe 1 

Heu yn eBb l 8 BeKTOpbl 4 {x1: YJ} II b {x 2: y , } nep• 

n eWIH KYJlllJ)HW TOr.ita H TOJlbKO ro r,a;a, KOr .ita 

x ,x 2 +y ,y 2 = 0. 

0 

PHC. 30 4 

a A 

a) 

B 0 .B A 

coso.=l, 

• AB2= ()A-OB/= 

= OA2+oB2- 2OA· 08 = 

= OA2-tOB2-2OA-OBeo,,a 

6) 

- a 
b O a 

B O A 

co,a: - 1, 

AB2={OA+OB)2= 

=OA2 +OB2•2OA •OB" 

=OA 2 +OB2-2OA ,O13<:0sa 

s) 
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Cn~cTB He 2 --- -------------------
ffoC JlffY C yrna ll Mext;zy HeByJl0BIJMH Bei--ropaMH 

,; { x,; y.} H b ( Xa, Y2} Bl,lJ)&,t;&eT CJI «l>oPMYJIOH 

(5) 

B CBMOM /J,Me , T8K l<aK a•b=lallblcosa, TO 

~-b 
r,QS !l;: l~l·lbl. 

IlO ACTaBH.B C!OAa BblpaJKel!lU! /J,llfl a.;;, I a I H - ~ -I b I <1epea KOOPAHH8Thl seKTopoa a H b, nOJtY'lHM 

(l>OPMYJIY (5). 

108 CBOHCTBa cRaJurpnoro 
npOH3Be,ZJ;eBHH BeKTOPOB 

C1<ruutpaoe npOH3B8A8BH8 aeKTOpOB 06.11a,naeT 

cn e.qylOU:UIMK CllOACTBaMH: 

- - -JJ:n 11 mo6bfx seKTOpoB a, b, c H mo6oro 'IHCJla k 
c upaaeJJ, Jlllllbf COOTBOWeBHs : 

-2 "t'2 .., 
l n. a ;.,Q, npll'leM a > 0 npK a¢0. 
20. ii• b = b • ii ( nepeMecTKNJTl,BJ,lH aaKo u). 

a0• (a+ b) • C =a• C + b • c (pacnpe,ll.MKT8JJJ,HLlH 

381~08). - .... - .. 
4° . (ka ) • b = k (a• b) (COtleT8TeJJ.r.w.m 38KO H). 

YTBepm/J,eHHe 1° He.nocpe.qCTB8 .HBO ClleAyeT 

U3 <t>opMy ll1)I (i · a= I ll f, a y,raepm11.eaue 2° - H3 

o npe,!(eJleH HSI Cl<MllPHOro DpOK3B8A8Hlrn:. J:(oKameM 

YTBepm/J,eHHfl 3o H 4°. 
Bsep,e111 Dpl!MOYl'OJlbHYJ() CHCTeMy KOOPJJ.HH8T - ~ -

.fl 060::maq aM KOOp/.l.llB'8Tbl B8KT0p0B a, b II c TaK : 

ii (x1; Y1}, b {x2; Y2}, c {xa; Ya}

Hcno11&3YR q>OPMYIIY (2), DOJIY'f88M 

(a+b) • c =(x, +x2) Xa+(y, + Ya) Ya= 
= (X1X3 + Y1Ya) + (X,,Xa + YaYa) = (l • C + b • C. 

YTuep>!<,ttew1e 3° AOl;(aaaeo. 
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,L(oKameM Tenepb yrae_pJR.neHHe 4Q_ BeKTOP 

ka l{MeeT KOOP.llBRaTbl (kx,; ky_,}, no:rrOMY (ka) . b = 
= (kx ,> x. + (ky 1) y,,_ = k (x,x . + Y,Y,> = k (a• b). 

3aM8 '1aHB 8 

Hcoo , 'ITO pacnpe.neJUJTeJ1:i.B1t1Ji aaKoa HMee't 
MeCTO AJJR mo6oro <rncna CJ1arae11u,1.X. Hanp1n.1ep, -9--------- · (a +b +c) • d = a• d +b · d +c · d. 

3a~a'lu 
1039 · ):{Haroua,m KBQApaTa ABCD oepecexaJOTCll B TO'll(e 0. HaAAln'e - - _ _._ - -

'f{rOJl Mem;zzy aewropaMl'!: a) AB a AC; 6) AB u DA; a) OA lr OB; -- -- ----.. __,._ _ ~--. 
r ) AO H OB; .n) OA e OC; e) AC II BD; lK) AD n DB; a) AO II OC. 

1040 □ ,L(aaromum poM6a ABCD nepeceaa.JOTCJt a TO'LKe 0, H Alta• 
rouam, BD paaaa cropoue poM6a . Han:,u.HTe yro11 Mea<lIV aeK• _,..--~--~ •, .. _ 

1041 

1042 

1043 

1044 

TOpaMB.: a) AB 11 ,AD; 6) AB _e DA; a) BA H AD ; r) oc H OD; 
- ,-+ - _.._ 

.n) ABB DA; e) AB 11 CD. 

Bbt'IHCJIHTe CKMHpBoe npOHllB8.ll8HH8 BeKTOPOB a H b, 8CJUI 

I a I= 2, I bl= 3, a yron M8JRA)' HHMl! paaeu: a) 46°; 6) 90°; B) 135°. 
B paauocropoeaeM Tpeyrom.ITTrKe ABC -co cTOpouoi1 a npoae.ne• 

na BblCOTa BD. Bhl'fllCJlliTe CKa.lUtpHOO nponaae,1.te1u1e B8KTOpoB: -- --- -- --a) AB· AC; 6) AC · CB; s) AC· BD; r) AC· AC. - -Q K o.neoft H TOA me TO'ftce IIPHJlOlK81U>,I .1(88 CHJTbl P a Q, .l(Bil'CTBY· 

lOU\He 00,1.l yrJJOM 120° .l(pyr K A_PYl'Y, npJt"leM Ip I= 8, IQ I= 15. 
Hri.nme aeJtlf'llJ:HY _pauuo.ncikruyIOU\eH Cl!Jl.bl R. 

- " 8bl'll'ICJn!Te CKMn;puoe IIPO1l3Be.nefJHe B8KTOpo8 (J, 1l b. ecna: 

a> a { ¼; - 1 }, ;; {2; 3}; 6) a {- 5; 6}, ;; {6; 5}; 

u> a 11,5; 2}. t {4; - o.s1. 
1045 ,U0Ka>1<11Te, qTo ReeyJJeo.i.re BeKropi,r ii {x; y) ri b {-y; x) nepneu 

ltHKyJJape:bt. .. . . ..,.. -
1046 ~OKIUIU!Te. '{TO BeKTOpbl i + j M i - j nepneir,.11nK. y n11pR.&r, ecnH l ll 

j - KOOp;lllUUITRbl e BelCTOpt.I. 

1047 0 Il pB JCIUCOM 3uaqe _BJUI x B8KTOPhl a ll b rrepnen.l(l!KyJJsrpin,t, 

ecJilf: a) a (4; 5), b (x; - 6); 6) a (x; - 1}, b (3; 2}; 8) a (0; - 3}, 
"G (5; x i? 
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1048 □ HailAIITe KOCIIHYCbl Yl'JJOD TJ)e)II'OJJbHIIK8 C aepml!'B8 Mlf A (2; 8), 
B (-1; 5), C (3; 1). 

1049 0 l'l:Bll}OfTB YCJlbl 'rpeyl'OJl.bllHK8 C eepWHH8.Mli A "(- 1; ,/a), 

B (1; -Ja) 1t C (½:,/a} 
"' 1050 0 8bl'JHCJlltTe I a+ bl n I a-b l, ecmi I a I= 5, I bl=B, ab= 60°. 

,,..._ ,.,..,_ 
L051 □ 113DBCTB0, 'IT0 ac=bc=60°, l<il=l, lbl=lcl=2. Bb1tJT1CJllf'l'B 

(0-+bl •c. 
1052 C BWJHCJIIITe citaJJgpaoe npo.H3De.l{eeue neKTOJ)OB p = ii- b - c 11 

q=a- b+c, eoJIH lal=5, lbl=2, lcl=4 Ha.lb. 
- ♦ (053 0 BbI'IBOJlltTe 0!{aJJHJ)H0e npom,ae,nea:ne BBKT0J)OB a H b, B0JJH ____ .... --

a= 3p - 2q e b = p + 4q, r;1e p II q - e,l{.HHll'flll,Je B3lWMllO nepnea
JUlKYJJ!lpRble llBKT0pbl. 

IlpHM8RBJJB8 CK8Jl.lrpuoro npoH3Beaeml!I BBKTOpoe 

K pemeRHIO 3M81J 

1054 □ ~OK8lKHTe, 1JTO eCJtH AM - Me.l{H8B8 TpeyrOJl.b1Ilt:K8 ABC , TO 
4AMZ = AB 2 + AC2 + 2A.B . AC. cos A. IlOJlh3YSIOh 3TOR q>OpMy 
JJOH, AOKBJKHTB, 'lTO MB,IIH8Hbl paaeo6e.zweua:oro Tpeyron.blilrKll, 
npoae,l{eBHble K 60KOB .b!M CTOJ)OBBM, paeabl. 

Pemeu.e e - -,. -To'-1.Ka M - ce-pe;uma OTPB3Ka BC, n09TOMY 2AM =AB+ AC. 
OT010A8 DOJlY'f11eM 

---- -.-.. C (2AM) · (2AM)=(AB+AC) · (AB+AC)= _ __. --..---= AB · AB + 2AB · AC+ AC · AC= 
=AB2+ 2AB. AC· cos A + AC •, 

HJJ:H 4AJ\.f2 = AB 2 + AC 2 + 2AB · AC · cos A. 
B'l'opoe yTDep)K,!(e.B.He 38,lla•rn AOKft)K HTB CaMO· 
0T0HT8JlbH0. 

1055 HaiiAHTe yroJJ, JJe>t<aJD;KH npoTRB 0CH0Btl.BHSI 
paeeo6e,npeHBOl'O TpeyroJJbHHKB, BOJJH M.e.l(HB· 
HN, npone.a:eH "Rbfe l( . OOKOBldM CTOp0BaM, B38· 
MMB0 nepneHAHKyJJSIJ)B.bl. A 8 

PemetlllB P11c. 305 
UyOTL ABC - paeBol5e,11peBRblH 'l'peyroJlbmu< 
c oononaB.HeM AB u AA,, BB, - ero :.te.a:u:aHbt, npone,Aell:Bble K - -60ROBbIM OTOPOH.ll r,I (pHO. 805) . Bse,11eM o603B8'1e.RlUI CA:s = a, 
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-- ---- ... --~ C.Bi =b, CA1 =CB 1 = a. Tor,a.aAA 1 =CA 1 -CA=a-2b, BB, =CB , -C .a 
= b - 2a, ll08TOMY 

- - - - ♦ - .. .. • - ... .. i~ AA 1 • BB1 =(a - 2b) • (b- 2a) = 5a • b- 2a · a - 2b · b. \OJ 

no ycnosmo aa,a.a<m AA 1 l. BB 1 a, OJJe,a.osaTem.ao, AA 1 • .BB1 °"O, - .. .. - .... 
,!J;SJ1ee, a• b = a2 cos C, a• a= a2, b • b = a2, no&TOMY paseacTBO (6) 

lIPHBHMaeT BBA O = 5a2 cos C- 4a2• OTCJO,O.a no.n:yqael<! cos C = ! , 
6 

LC;:; 36°52'. 
1056 ,!J;0KS)f(HTe, '1'1'0 AHBr0BSJIH poM68 BG8.HMB0 nepneH,a.HKYJIHPBbl, 

Bonpoc1>1 ~Ju1 noBTopeau11 K rJJ.aBe XI 
1 Ha'lepTHTB OCH K00p,a.HBaT H ll0CTpol\Te B,a.HHH'IJiYIO nonyoKpym

BOCTb. 

2 061.HC .lll!TB, 'IT0 T8.Koe c.m;yc 0'. KOCliKYC yrJia a 113 npoMB)f(YTKa 
0°~ a fi. 180°. 

3 q'l'0 BaG-blBSBTCH TaBTilBCOM yrna a? ,!J;na 1<a1<oro 3Ha<IBBHH <X 
TSHreBC B8 onpe.n:eJieB H 00'18M)'? 

4 1:lro BS3b!BSB'l'C8 K0TSH1'eacoM yrna o.? AJ111 KaKHX 3ItB'leHitii <X 
K0TaxreBc Be onpe.zteJiea l! no11eMy? 

5 ,l(OKS.llll!Te 0Cl!0BBOB Tpl'l:rOB0MBTpH'IBCl<OB T0)K,0.BCTB0. 

6 Hanmxra Te cpopMy.ltbl npiµe.a.e.lWll, 

7 BbIBB AIITB (j)opM}'Jrhl, B.blpama10~1:1.e !<OOpAHBSThf TO'iK II. A C BBOT· 
p.01J;aTBJ1bBOH 0PAHHBT0il: 'lepe3 AHHBY 0Tpe3Ka OA Ii yroJI MBm.a.Y 
.rry,t0?ll 0A H OOJI0)f(lffBJrbliOH ll0JIY0Cb!O Ox. 

8 CcpopMy.rmpyi'iTe H ,lt0K8JKJ:1'Fe TBOpBMY 0 nno~a.zu.i Tpeyr0JrbHJU<S 
(Bbl'IHOJIBBllB OJI0~SA11 TpeyroJlbB.HKa no ,t\BYM CT0p0BaM H yrJIY 
MBlKAY RHMB ) . 

9 CcpopMYJIHPym'B ll A0KS)f(i{Te Te0peMy ClffiYCOB. 

10 CcpopMyJIHPYHTB H A0J<8JllHTB TB0peMy K0CHHYC0B. 

11 qTO 03B8'1a10T CJI0Ba .-pemea;ue Tpeyr0JibBHl<a.? CcpopM-yJrHp~Te 
TPH OC110B.Bhl8 3$Jla'IH HS pemeHHB TpeyroJlbHHJtS H o&bacBHTB, 
Kai( 0BH pemSIOTCH. 

12 O61>HCHHTB, 1(81( onpe,ne:71HTb Bb!COTY DPBAMBTa , 0CB0BSBHe KO'l'O· 
poro ae11ocTyn1:10. 

18 O61>RCHl'{Te, KSJ( H3M8plfTb PSCCTOIJHUe AO He,)l0CTYDR0li T0'f.KJI, 

14 O6'bRCHUTe, •JTO 03Rft'J~ OJIOBft •YT0JI MB>K,Ay BBl<T0PllMH a lJ 

b pases a». B KllK0M cny-qae yroJI Mem,a.y BBKTopaMl! C'fHTaeTOB 
PaBHblM 0°? 

15 Ka.Ki,e ABS BBKT0P8 H80blBSIOTCH nepneH,ll"HKYJJRpHblMH? 
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16 
17 

18 

L9 

20 

2 1 

22 

'{To TaKOe CKIUIJl'psoe npOH3BeAeHlte ABYX BeKTOponi 
B 1<8.KOM c,nyqae cKa.nl!psoe npoaaae,AeRHe aeaynesLJx se1<TOpos: 
a) paBHO 0; 6) 6om,me 0; a) Mem.me O? 
BbfB8/J:BTe lpOPMYJIY, 13brp8)1(810~YIO Cl<8JlllPHOe apOH3Be,AeHl!e 
aeJ<TOPOB 'lepea HX K·OOPAH1JB'l'bl. 
3anHlill!Te YCJlOBHe nepneB/l:BKYJIIIJ)BOCTH ABYX ueuyJieBblX BeK
TOpoB c J<OOPAHBBT8MH {x,; Y,} 11 {x 2; Y2l• 
BbfBe,1tHTe lpOPMYJIY, 'Bblp8)1(8K)~y10 J<OCHHYC yrna Me~y seay
neBbl?dH BeKTOpBMH qepea HX KOOPAHBBTbl, 
CipopMYJIHpyltTe H ,AOKB)l(H'fe y-paep;KAeBHll O CBOi!:CTBBX CKMKP· 
eoro npOH3B0,AeHHll BeKTOpoB. 
IT.PHBeAHTe IlpKMep HCil0Jlb3OB8Bllll CK8JIKPBOl'O npOH388A8Bl!'.J! 
BeKTOPOB npH pemeHall reoMeTpm1ecKHX 38Jl8't. 

,ll;ono.1IHHTeJlbm.1e 3a,na qu 
tfl57 B paaso6enpeRlfoM TpeyroJlb1m1<e ABC AB=AC=b, L A=30 °. 

Hall:AJ'ITe ablCOTW BE a AD, a TalUlte 0Tpea1<0 AE, EC, BC. 
1058 :J Hail,11.ure 11no~a;i;b TpeyroJlbHJlKa ABC, eCJtH: 

a) BC = 4,125 M, LB =44 °, LC= 72°; 
6) BC=4100M, L A=32 °,LC= l20 °. 

1()59 .L{OK!l>KKTe, 'ITO IlJlO~a+lb Bbl:UYKJIOl'O '10Tb!J)exyl'0.1IbHKK8 p8BH8 
aonoeKBe IIf)OH3B8,!18.BllJl ero ,Alf&rosaneli ea cmfyc yr na Memay 
BJIM H. 

1060 :J lfo noJlb3yH TeopeMy ctuJycoe, peil.lHTe TpeyroJlbB.BJ< ABC , ecJIH: 
a) AB =8c 11,1, LA=8 0°, LB=45 °; 
6) AB:5cM, LB= 45°, LC=60 °; 
a) AB= 3 cM, BC= 3,8 CM, L A = 48 °30'; 
r) AC=l0,4cM, BC = 5,2cM, LB=62 °48'. 

1001 '.J H cno.111>3Yll TeopeMy KOCIDJYCOB, P8llll1Te TpeyroJlbRHJ< ABC, 
ecJll!': 
a) AB =5Cllt, AC=7,5cM, LA=l35 °: 
6) AB = 2..f2 AM, BC=3 AM, L B=45 °; 

.J§ 
a) AC= 0,6 M, BC = 4 AM, LC = 160°. 

1062 :J B Tpeyrom,nm<e DEF DE=4 ,5AM, EF = 9,9P.M, DF =7 0cM. 
Hail.AH-re YT.llbl Tpeyrom,HHKB. 

1063 Hllli,Awre 6ucceKTPHCY AD Tpeyrom,1uIBa ABC, ecmt LA=a, 
AB=c, AC=b. 

1004 ~ho6bl onpe,AeJl:HTb pacCTOJIHHe Ne>K.itY TO'tRllMll A e: B, KOTOpoe 
lf8Jlb3R ll3N8p~h, Bbl6UpaIOT TJ)8'rbIO TO<lKY C, 11(1 KOTOPOH BHJUflJ 
TO<rxu A u B. R0MepHB yro.11 ACB a paccTosuurn AC H CB, aaxo
JVJT pacCTOinme AB. Haii.lXWfe AB, ecJlll AC =b, CB=a, LACB=a. 

<:oonmowtHuA .,,,,.,_.qfl 
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1005 □ 'AOK3>K1!Te, <!TO Tpeyrom,1u1'1< c aepamaaMH A (3; 0) , B (l; 6) ll 
C (2; 1) TYnoyroJlbRl>lii. Haii,11.-wre K0c 1n1yc Tynoro yrJta. - ,.,. ... - ~ 

1006 HafulnTe l!JIHHY B8I<TOpa a = 31 - 4j, r,1te i » l - KOOPJIHH8TU:bte 
B8KTOpbl. 

1()67 !J Haii;IIHTe ,llHl!rOHM,H aapanJlen.orpaMMa , 1JOCTP08Wl0N) aa 881<· 
... - ... • .... - .. In .... ~ 

Topax a = 5p + 2q n b =p - 3q, ecnn lp J=2v2, Jq J= 3 u pq = 45°. 

l 068 0 Ilpn K&K0M 3Kll'!.8Hlfil X BeKTOPbl ; =xii.+ 17b B ii= 3a - b ,,.__ 
nepneH;l(HKY JH!pHbl, eCJrn lal=2, Jb l=5 fl ab= 120°? 

I 069 B np111<1oyroJibJ!oM paeao6eA"l)eHlt0M Tpeyrom,R11Ke apoee,11e!U,:[ 
MeAH&IU,;1 113 oeplllmt OCT,PbfX y r no». Hall:,llll.Te OCTPblB Yf'OJI M0lK · 
p;y &TUMH Me,lllf8I!!IMII . 

1070 □ B TpaneaHH ABCD c ocaoaaa1111MH AD=16cM u BC=8cM 

6oKoaaa cTopoaa paBHB 4✓7 CM, a L ADC = 60°. 'llepea llepm u ay 
C npoae,«ea:a. npHMaa I, J;\eJIIUl.\tul TPBileJ.T.HIO Ha ];{BB MHOl'OyrOJlb• 
HHKB, llJlOI[IAAR KOTOpbtX paBHbI. Ha!,llHTe llJlO!l.\B,D.b T,PBD01.\'lUI 11 
.zvnmy OTpe3K8 npffMOR l , 3BKJllO'le!Uloro BHYTPH Tpanen,Jlll. 

1071 □ B TpeyroJlbHRKe A.BC, IIJIOiaa;:(b KOTOporo paBHQ 3./s, yron A 
ocTpbtii:, AB = 4./s, AC = 3. Raii,11HTe pa,nu yc oKpymaocTH, 01rn• 
ca1moft oKono orpeyrom,HHKa . 

1072 □ .D;au poM6 MNPQ. (n:pe3oK MF - 6accexTpuca T,Peyron&aHKa 
MPQ, LNM Q = 40;, FQ=a. HaiiAHTe nnoiaa,nb AUHoro poM6a. 

IlpKMea eaue CKaJIBpB0ro np<IH3B8 ,ll.8HH)1 BBKTOpoB 

K J>811l8Hll10 aa;l aq 

1073 'ieTwpexyrom,BHK ABCD 3MB11 KOOP,11.HliBTllMK CBOl:Qt aep· 
mua: A (- 1; 2), B (l; - 2), C(2; 0), D(l ; 6). ,l(oi<8)l(HTe, <iTO 
ABCD - Tp&ne.O.Hfl, ),{ !laii,ll{Te ee DJ!0tq3A&. 
PemeBIJe 
BeKTop1,1 AD a BC aMeJOT Koop,11.H11a'r1,1: AD {2; 4}, BC {1; 2}. &rlf 
.B8KT0Pbl K011JJH!le&plJl,t, TaK K8.K HX KOOp,11.wtl!Thl oponoptµiO· 

R8Jlbllbl. Ilo KoopJ.ll:{IlaTBM aeKTopoa AD H Iic aaxo,11.HM HX ,1JU1· 

tll,,l: AD = ./20, BC = 15. TaKltM o6pa30M, A,D II BC u AD > BC, 
c11eJJ,0BaTeJlbao, ABCD - Tpanea;lfll c ocaoaamim.m AD 
B BC. nyC'I'& S - llJIOil:la,D.b Tj)&net~l{.lf ABCD . Co.rnacno }'TBeJ)JI<· 

ABHl-OQ 3M&'!.H 1069, S = ! AC• BI>· sin a, r.11e a - yron 11te$JIY 
·2 

~ 
AC n BD. n o (j)opMyne (5) § 3 aauAeM cua<rMa cos (AC B!!1.._ TaK 

K&K .AC {3; - 2), BD {0; 8}, TO AC = ✓13, BD = 8 a cos (ACBD)o= 
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3-0 - 16 2 ,...__ . • 3 T = Jls . S = - .{fa, VT'-'IOJ.'(a CJleJzyeT, 'l'TO Sin a. = Jfs. 8KH!lil 

1 r.;; 3 • 
o6pa3oM, S = 2 -v l3 -8· ✓13 = 12. 

1074 TOttKa M m1J1u1T ua cropoue BC Tpeyrom,H1U<a ABC n BM = kMC. 
,ll;oK8.JKnTe, qro 

( 1 + k) 2 AM 2 = k2b2 + 2bck cos A+ ci, 
r,11e b = AC , c=AB. 
Pew emrn 
Ilo ycnoBruo 38).'(8'1:B M J1e11<uT ua OTpeaKe BC a BM = kMC , 

--+ ' -+- ____.,. - -
noaTOMy BM=kMC HJlll BM = k (BC-BM). Cne;n;oaa-rem,uo, 

- k, -h,--4---
BM = - BC= - · (AC - AB). 

l + k l +k - - -Ilo npaawry Tpeyrom,rnn<a CJiomeaua BeKTopoe AM = AB +BM, 
-- k __,.._ k -. k -+ 

1'1.11H AM=AB + l + k (AC-AB)= l+k AB+ l + h AC . TakHM 

o6p830M, - - -(l + k)AM =A B +k AC. 
OTCI0.11.8 n0JIY'{8eM: -~-- ---(! + k.)2 (AM. AM) = (AB+ kAC) (AB+ kAC) = -- -- --= AB· AB+ 2kAB• AC +k 2AC · AC. 
TaK Ka:K 

._.,_--+ --
AM - AM = AM2, AB· AB=c ; , - - - ._. AC· AC=b 2, AB · AC = bc cos A, 

TO nonyqeHBan cpopMyJla coana.a.ae-r C HCK0M0H <l>OPMYJIOH. 

1075 B TPeyr.om,airae ABC 0Tpeao 1< AD - 61rnce1<xpn.ca, AM - ~eAH· 
ana, b =AC, c = AB. ,ll;o1<8.JK11Te, '!To: 

a) AD = 2bc / l +c os.A; 
b+c V 2 

6) AM= ; ✓b2 + c 2 + 2bccosA. 
1076 J1,H8T'OH8Jlll napMJI0JIOl'P8MM8 B38l!Ml:1O nepneH,1.\lfKYJIRPB:bl. 

,Zl;OKalKHTe, '!TO aTOT napaJIJI0JlO1'p8MM 11l3JlffeTCJJ poM6oM . 

J 077 ).J;OK8mHTe, qro 1C034?<P1114H0BT ITOJ.'(O6BH p;eyx no.a.o6m,rx TpeyrOJIL · 
HBKOB paaea OTHomemuo P8J.1HYCOll OKPY)l(HOCTeii:: a) OnHCIUUtbIX 
0KOJ!O TJ>eYt'OJILHIU<OB; 6) BllHC8HB'bJX B 3TB Tpeyron.bHHRH. 
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rJiaBa XIl 

)I,JIHBa ORpyatHOCTH 

H llJIO~aJU, Rpyra 

B bl 3H8eTe , KaK 113M8PRKlTCR OTP83Kl1 1,1 KaK H3M8PRIOTCR nno ~ 
MHOroyrollbHl1KOB . Ba M H388CTHbl <l>OPMY/lbl, no KOTOPblM 11.0lk

HO Bbl411CIIITTb MOLl.lllAl1 rpeyronbH11K8 11 HSKOTOPblX 48Tblpl! xyr on b
H1,1KOB. A KQK Bb1411C/111Tb A1111Hy OKPYlKHOCT"1 11 nnOUISAb Kpyra, ecn 11 
113eecreH 1,1)( PBAMYC? Orser Ha aroT eonpoc Bbl Hal\,Qere a ~ 
rnaae . Ho CH848118 HBM nP8ACTOl1T no3HaKOMl1TbCR C KP8CH8b1M11 
reOM8TPl148CKMM11 cf)Htyp8MH - npae 11nbHblMH MHOroyronbHl,11(81,!!f, 
8bl88CTH AIIR HHX BaJICHbl8 c!>OPMYllbl, a 38T8M YJKB C i,fx noMo~ 
Mbl no/lY411M <l>OPMYllbl AIIHHbl OKPYlKHOOTH 11 MOU48Al1 l(pyra. 

I I Il paBHJibHbie MHoroy roJibmn<H 

109 Ilpa BHJibHLIH MHoroyroJibBHR 

Ilp8BHJU,RblJ'4 M.HOFOYl'OJl•R .lfK OM H83J.Ul88T C.II 

Bi.myKJlW:li MBOl'OyJ'OJ(l,wtK , y KOTOporo s ee yrm.1 
paaaw H ace CTopoaw paaaw. 

Ilpa-.ep8.MH npaaWU. .RblX M.UOl'OyJ'OJlb!UfKOB 

.IIBJIJUOTCH p8BHOCTOpoRmu\ T))ByrQJl.bHHK H KBIIA · 

paT. Ha PHCYH.Ke 306 H306pBJKeuw npaBHJll>B.bl8 JJ.11· 

THYl'OJILH HK , CSMHyrOJll>BHK H BOCLl',4llyr<)Jl .bHltK. 

B&IBBJ:(8M (pOPMYJIY AJlSl .Bbl'IHCJIBUJUI yrna a. 
np8BHJil>HOl'O n-yron1>BHI(8. CyM MB eoex yrJIOB 'I'll· 

1<oro n-yrom:.HKKa paaaa (n - 2) • 180°, npH'leM ace 

ero yrJihl PBBHhl, U03TOMY 

a· = " - 2 • 180". 
• rt 

110 OKPY'MBOCTb, onn ca.aea n 0K0JI0 
npaBHJil>HOro MBOroyrOJll>HKKa 

H BDOMHHM, '!TO OKPY~HOCTl> I.IB3LIBll8TC.II 

OnHCBB HOH OKOJIO MBOroyroru.HHI<8, ecJIH ace eep

WH.Hhl MBOroyrOJJl>HHKB Jl8)1(8T I.Ill 3TOA OKPY>KJIO• 

CTR. )J.ot<8)1(8M TeOP9MY o6 OKpy m HOCTH, OUHCB.HBOH 

01<0110 np11BRJ11>eoro MeoroyroJll>HJfKB. P11c. 306 
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TeopeMa 

<>Kono mo6oro npaaH m. aoro ('1l!Oroyrom ,11HKa 

MOlKRO ODJICan. OKpyiKaocn., H npllTOM TOJlbKO 

OA.HY• 

• 

,l];OKa3 8TeJILCTBO 

IlyC T b A,A2A a•• .A,, - llpaBHJlbllblii MJ!Ol'O

yr oJl bttHK, 0 - TO'lKa nepeceqe1rna 6acceKTpHc 

yrnoe A 1 u A 2 (pee . 307). 
• Coe,11mui:M TO'l:Ky O OTpe3KaM H C OCTIIJl1,• 

111,rMH aepmHHftMH MROl'OYl'OJlbHHKa H ,IIOK8>1<8M, 

,,ro OA 1 = 0A 2 = ... = 0A •. TaK Ra.K L A 1 =L A 2, TO 

_I = L3, D03T-OMy TpeyroJlb!QIR A1A 20 paBH06e;:I· 
pen-1J1,1ii: a aeM 0A 1 =OA 2, Tpeyrom.HHKu A1A 20 
n A2A 80 paam,1 no ABYM CTOpoJJaM u yrny MelfC

/J.Y eaMH (A 1A2 = A 8A 2, A 10 - 06n1a.11 cropoaa n 

L3 = L4) , CJie,11oaaTeJJ&BO, OAa = OAi- Toqno TBK 

>Ke MOll<BO ,110Ka3BTb, 'LTO OA, = 0Ae, OA6 = OA 3 

II T . A, 
liTa.K, OA,,,. OA~.= ... = OA0 , T . e. TO'ffia 0 

pa s aoy;1:ta.11eaa OT acex aepmHH MHoroyron&BH · 

Ka . Il03TOMY ORPY>l<BOCTb C neaTpOM O 0 pa,11-icy

COM OA 1 .IIBJLl!eTCJl OllMCftHHOii OKOJIO MHOroyrOJib· 

IHIK B. 

,l];OKBJf<eM Tenepli, 'IT() ODllcaRHBll OKPYlKHOCTb 

TOJlbKO o,11·aa. PaccMOTpHM RBRH8 · BH6yAb TPH aep

lll u B·bl MHoroyroJibXH.Ka, aanpH.Mep A 1, A 2, Aa, TaR 

Kll..K 'lep.e3 3TH TO'lKH npOXO,lfll:T TOJ!l,RO O)Ula OKPY.lK· 

llOCTb, TO OKOJIO ?,fBOl'Oyr0JlbHHKB A 1A2Aa . •• A . 
MO)l(HO OnHCBTb TOJJW(O OAHY OKPYlKBOCTb, TeopeMa 
/l 01ffl3BHa. 

111 0Kpy,ttBOCTI, , BIIH CaHllan 

B npa»Hm.u1dir MHor oyroJlbmn c 

Hanol\JHJJM, 'lTO OKP}')f(HOCTb H836lllaeT-

CR enncaimoii B MHOroyroJlbHHK. eCJIM ace C'l'OPO· 

lil. l MHoroyroJll>BBl<B 1<8081.0TCSJ 3TOH OKpy,RRO-OTH. 
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,UoKa)l(eM- TeOpet,ty 06 OKPYlKHOCTB, BIIBC8HBOii B 

npasWlbliblii MBOroyroJibBHK, 

T eopeMa 

B mo6 oii Dp aJI HJIJ,l[L [H MBOroyroJll> mm: M011CBO 
B DH C&Tl> ORPYlKHO CTb, ll JIJ)HTOM TOJIJ,KO 0 ~. 

AoRaaaTeJlbC'l'.IIO 
Ilyc-r1, A 1A 2 ... A . - npaBID11>Jlblil: MHOroyl'OJtb • 

BHK, 0 - a.eBTP OIIBCBHBOH ORPY>KBOCT ,ll (p11c. 308). 
B XOA8 AOK83aTC JibCTBB npe~ey~ei!; TeOpel',ll,r Mhl 

YCT8HOBHJIH, <tTO ti.OA,A 2 = ti.OA 2Al = • .. = t. OA ~A,, 
Do&TOMY BblCOTbl &Tiflt Tpeyl'OJtbHIIKOB, npoBeA8B • 

awe H3 aeplJlllH.bl 0, TaK>l<e 6YAYT pauabl: 

OH 1 = OH 2= ... = OH •. Orct0Aa CJIBAYBT, 'ITO OKPYlK • 

BOCTb c a.empoM O a P!IAHYCOM OH , rrpOXOAHT P11c. 308 
•1epea TO'IKll H,, H 2 , ... , H . 1i KaceeTCII cTopoe 

MHOroyroru.1u1Ka 8 .!TliX TO'f.Kax, T . e. &Ta OKPY)I( · 

BOCTb BllHCBRa B ABRIJbm llpaBHJibHbllf MBOrO· 

yronhHm<, 

,ll;o1<a1KeM Tell8Pb, 'ITO BllHCBRR .aH OKPY)I( · 

HOCTb TOJll>KO 0,1(88. 

Ilpe,tUOJlOiKHM , '!TO eapH,ty C !,)KpymHO· 

CTblO C a.eaTpOM O B P!IAHYCOM OH 1 eCTb B APY · 

l'BJI OKPY)l(HOCTb , BllUCBBHM B MHOroyrom,aa K 

A,A z ... A . . Tor.11a ee a.euTp o, PBB80YAM8B OT 

CTOpoa MBOroyronblllll< B, T, e. TO'IKB o, Jl8l!IHT Ha 

K8)1()10H [13 6HCC8KTPllC yrJJOB M'BOroyroJibHlll<Q B, 

CJl8)1088TeJibBO, COBDMBeT C TO'll<Oii O nepeceqe 

amr aTH1C 6acceKTPBC . Pa.auyc 3TOH OKpyJKHOCTl,l 

paseu P8CCTOJ!Hlfl0 OT TO'IK!f O AO CTOpOB MBOro 

yroJILHHJ<a, T. e. paseu OH,. Tat(KM o6pa30M, BTO· 

PM OKPY*HOCTb COBD8,1(88T C nepaoii. TeopeMa 
A0Ka3aea. 

CJie.11,cTan e 1 

0 Rp y,te HOCTb , BrrH CaaHa 8 11 rrpaBH JJJ,ll.hlH MB Ol'O· 

Yl'O m.HHK , Ka<:aeTCJJ CTOpO H MDo ro y ro m. HHRa B HX 

ce pem rn ax. 
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CneJJ;CTBHe 2 

UeoTp oKpyiKHO<;TH, 011HcaHBoi« 01.:ono ap as aru.uo
ro MDOroyronLBHKa , COBlJ&JJ;ae:r C Il,8 HT pO M o,~py-;K• 
uOC TH , BnHCllHJJOH B TOT lKe MBO J'OyroJJL HK K. 

3Ta T0'{1(8 uaaLtDaeTCH Il,CBTJ)OM npaBHnLUOJ'O 
,,w oroyroru.BHKa . 

112 <J>opM'.YJll,J A;JIJI BLNIICJICHHSI 
unom;ap.H npaBKJtLuoro 
MHOrOyrOJlbHHKa, ero CTOpOHLl 

H pa,iueyca BnHCaHHOH oKpf'JKHO CTH 

IlyCTb s - DJ!OtQll,ll.b npaBHJlbHOTO n-yroJIL-

Hm<a, a. - ero CTOPOHa, P - nepHMeTp , a r 0 
R - p a,o.uyCbI COOTBeTCTB81iHO BOHCaf!HOii B OOH· 

CII HHOR OKPY»<BOCTeH, ,l(oRa,JReM CHa'la.na, 'ITO 

1 S = 2Pr . (1) 

Coe.1n1ll.J.lM D,8HTJ) A8BUOro MBOroyrOJU,HllK8 C 

ero eepillllHllMH (CM. pe:c. 308). TorAa MHoroyrom.-
1n1K P8306beTCS! ea n paBHLIX TpeyroJlbHW<OB, llJIO· ::~=~ro ua KOTOP"'-X 6yJJ;eT paaoa ! a.r. Cne-

1 1 1 S = n • - a r = - (na ) r = - Pr. 
2 • 2 • 2 

Bb03eAeM .u.anee cpopMyJlbI: 
. 180° a =-2Rsm -- , 

• n 
180° r = Rcos -- . 

n 

(2) 

(3) 

,l(JIR Bb lB0,11,8 MHX <f>OPMYJI 80CDOJlb3y8MCJl PH • 

CYRICOM 308. B npm.toyroJll,HOM TpeyTOJJb!Il!Re A1H1O 

LA = ~ = n - 2 -180 ° - 90° - 1800. 1 2 2n n 

0JI8J:\OB8TeJILRO, 

( 
1so0

) 1so• a. = 2A 1H 1 = 2R cos 90° - - n- = 2R sin - n- • 
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r = OH, = Rsin 90° -- - = Reos -- . ( 
180° ) 180° 

n ,~ 

ITo JT.araR a 4>opMy.11e (2) n = 3, 4 H 6, UOJTY'{HM 

Bb!p&)f(eHHR AJTR CTOPOH IIJ)llBWO.BOro TpeyrOJTbllH· 

Ka, KBa~aTa H npaBHJlbBOl"O mecT)cyl'OJTbBJU<8: 

a 3 = 2R sin 
1800 = 2R sin 60° = 2R • ./8 = Rfs, 

3 2 

a, = 2R sin 1800 = 2R sin 45 ° = 2R • ✓2 = R✓2, 
4 2 

a6 = 2R sin 1!00 = 2R sin 30° = 2R · ½ = R. ( 4) 

113 IlocTpoeHHe npaBHm,BT>rx 
MBOroyrOJJJ.HHKOB 

Pa CCMOTpHM cnoco6bl llOCTP0eHWI HeKO'l'OpblX 

IlPllBHJlbBblX MHOrOyI'OJlbHIIKOB C llOMOID,hlO ~PKYJUJ 

H .IIHR8KKH. IlOCTp08BHH npaBHJlbHOI'O TP8YJ'OJlhHHl(a 

H npaeBJll>BOro <reTb!pe.XYI'OJlbBl!J<a, T. e. KllllJ@8T8, 

pacCM8TPHBMHCb paxee. ,lv!H IlOC'l'pOOHRH opaBHJlb· 

HblX n-yl"OJibHRKOB DpH n > 4 06bl'IHO HCilOJib3Y· 

eTCII OKpymHOCT.b, OUHcaHHM OKOJIO MHOI'OYl"OJTb· 

lllKa. 
3&Aaota 1 
IloCTpOHTb npaBHJlbHhlii meCTHyrOJlbHH&, 

cT opoaa KOToporo paeaa ,o:amroMy oTpe3Ky. 

PeweHHe 
,lv!H peweHH$1 3a,0:8'1H BOCil0Jll;3yeMCSI !pOpMy• 

110A (4). Il yCTb PQ - .n:at1Rbrii 0Tpe30R. IlocTpOHM 

OKPY1KHOCTb pa.l(Ryca PQ J{ OTMeTlfM ea Beil: npo

H3BOJTbHYIO TO'IRY A , (p HC. 309). 8&TeM, ee MeHl{l{ 

pacTeopa u;upxynH, oocTpOHM aa 3Toil: 01<pymnocTa 

TO'IJtH A 2, A 3, A,, A 5, A 6 T8.K, '1To6b! B.bl:IlOJTBli· 

JUI.Cb paeeHCTBa A,A 2 = A 2A 3 =A 3A , = A , A 6=AsA o. 
Coe.1u1a11R nocne,1.1oaaTeJibHO nocrpoeellb!e TO'IKH OT· 

pe31<aMH, IlO .IIY'fH M HCKOMbli!: npaBH.lr.bHblil: mecTU· 

yr()JTbB HK A,A ~AaA,A sA 4. 
AnH IlOCTpOeBHI{ npaBHJTb.HbtX MHOl'OYTOJTl,B .R · 

1(08 '18CTO HCil0Jlb3yeTCH CJT8;IXYIOID,8H 3a,1.1aqa: 

PMc. 309 
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3a.n.aqa 2 
,D,aB npaBBJlbRblA n -yf'OJlbRaK. IIo cT pOHTb 

rrpaBltnbHJ,Iij 2n-yrOJlbBRR. 

Peme RHe 
IlyCT& A l A i .. . A . - .U.8Hlil>lH llp8BIDll,B.bUi 

n- yrom,a:m< . 01IHllleM OKOJIO Hero Ol<PY>KHO CTb. 

,ll;Jll l 3TOrO nocTpORM 6HCC8KTPRCbl yrno a A 1 e A 2 H 

o603B8'lHM 6 y KBOH O TO'IKY ax nepecet.1emut. 3 aTeM 

o p oae.n.eM OKPY>KHOCTb O qeHTpOM O pa,11,nyca OA1 
(CM. PRC. 307), 

.[{1111 pemeHIJR 38A8'l.R AOCT8 T O'I.BO p83A e• 

Jrn T& .n.yrn A 1A 2, A 2A 3, • •• , A . A 1 nono n aM H K8>K· 

)l y lO H3 TO'leK .u.eneBHII Bu B2, ... , B. coe ,AHH HTb 

o •rpe3K8Mlil C KORil,8MB COOTBeTCTByio.cqeR AYflJ 
( p HOt 310 , Ra 3TOM PH CYHKe n = 6) . .n .~SI llOCTpoe • 

n 11J1 TO'IIYK B 1, Bi , ... , B. MO>KRO aocno m ,aoaaT&· 

Cl! cep0AffRHbI MH nepne)JJIHKYJTRP8MH K CTOPOH8M 

,11,a aaoro n -yron&1u1Ka. ~a pecya1<e 310 T8J<HM cno· 

co60M nOCTpoeH npauHJll,H&ltt ABeR8All.8THyrOJlbllHK 

A 1B ,A2B 2 • • • A eBs. 
IlpRMeHffll yKa38lU!bfl! cnoco6, MO>KBO c no 

MO~b.lO 0.HPKYJISI II JJl:lB8 HK H llOCTpOHTb ll.Mblil PIIA 

IIPB BHJU,H 'bl'X MHOroyrOJlbHHKOB, llCJIH DOCTpoeH 

OAltH R3 HHX . Hanp Kl',l;ep, llOCTPOHB llP8.BR JUi8blll qe
·r wpexyronl>B l tK, T . e . KBBAPBT, H Il0 Jlb3YS!Cb peay:nb· 

T BTOM 3ftAa'l H 2, MO)l(RO llOCTpoHTb 01)8BH.11'.bHblH 

BOCbMl!Yl'OJl b H.KK, 38T8M npaaHJJbRblH mecTH8,ll,ll.8T R · 

y ro JlbBHJ< H B0061I1e np8BHJlMTblH V-y r O.!TblllIK, r.n.e 

k - mo6oe ll.enoe <1Hc:JIO, 6on&uree AB YX. 

38M 8'l aJI H8 

PacCMOTpe1n11,1e npm,iepbl DOK83blBIUOT, 'l'l'O 

MHOrfle npaullJlhln,J_e NHOf'OyroJlbB:l!J t R MO TYT 6&!'1'1> 

110CTpoeebl C llOMOlll;l,IO ll.l lPKY JU{ R Jllrnemrn. 0Ra -

3bTBaeTCIJ , o,qeaKo, '!TO 118 nee 1Tl)8B11Jlbllble MHOro

Yl' OJ!bHHKH .u.onyCK8lOT '1'8KOe DOCTpoe1me. ,IJ.oKa• 

aa uo, Hanp 11Mep, tfTO npaBBJJbHbll\ CeMRyrO Jlb Hlll< 

!le MO)KeT 6bJTb ooc-rpoee npll ITOMOuu,i Il,Hp1<y.1rsi a 

Jl liKeRKll. Jil06oDblTHO, 'I TO C DOMOJ.ll;l,JO 3TIIX RHCT • 

PYM eHTOB MO>KHO nOCT pOHTb npaBliJTbKLllt ce M RB· 

lW8 Tff'YrOJTbHaK. 
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1078 BepHO JUI YTJ1eplK,11.erure: a) mo6oii llpa.BHJlbBW MBOroyro~
HID< JlBJuteTCSJ BbTIIYKJlbl.M; 6) motfoii BblllYKJtbW MBOl'OYJ'()JU,HJtit 
JlllJJIJeTCll IIJ)BBHJlbBh!M? Oree-r o6oceyu>re. 

107 9 Kru<ue oa CJ18J{Y10lll"BX y,ruep)l(,11.emri sepl!.bl: a) 1,11toroyro.111,BB1t 
SI.BJl!leTCJt npaBHJJbBJ,JM, ecJU! OH llbJ:IT}'l<Jlbfii H ace ero CTOpolll,l 
paee:1,1; 6) Tpeyrom,UBK aBJISleTc.11 rrpase.m,liJ,IM, ecJIH see ero 
yrm,1 paollbl; n) JU06oli paoaocTOpOHBIDl Tp8Yl'OJlbBHK llJlJIJleTCa 
npBIIBJlblfblM; r) JU06oii <1eTbll)exyroJlbID1K c paeltl>IMH CTOPOB8Mll 
lfBJIJleTCSI fTPBBWlbltb!M? Orne-r o6oceyiiTe. 

1080 ,lloK8lKH"rn, 'JTO .)TIOOOR npaB8JlbHhm 'feTblJ)eXyrGJIJ,BHl< .IIBJIJ!e'i'CSI 
KBll,llpllTOM. 

1081 CJ Hali,Awre yr;n,r npaBlfn&aoro n-yroJlbmrna, ecmr: a) n = 3; 
6) n = 5; n) n = 6; r) n = 10; ,11.) n = 18 . 

1082 q eMy paeua cyMMB saeanmx yrnos lrpaB11n.1>aoro n-yronhlnnta, 
ecJIR npa 1(8)1(,11.0li nepromte B3JITO no O,11.HOMy BH8111HeMy yriry? 

1083 □ CKO,Tbl<O CTOPOH HMeeT npBBHJl .bHbIB MHOl'O
yroJlbHJU<, ecJrl!I 1(8)1(,AblR ero yron pa·sea: a) 60 °; 
6) 90 °; B) 135 °; r) 150 °? 

1084 Q CKOJlbKO CTOpoH HMeeT llpBBHJiblil>m BOB· 
CllllHhlH MBOl"OyroJil,HHK, ecn:e ,Ayra OilHCBliHOH 
OKPY)l(HOC'l'U, KO'l'OPYJO CTSU'UB8eT ero CTOpoHa , 
panea: a) 60°; 6) 30 °; a) 90 °; r) 36°; ,11.) 18°; e) 72°? 

1085 ,llo1UUK11Te, 11ro cepeAIIHHbte nepne~HKy:;x11pbl 
l< mo6NM ,11.llYM CTOpoBBM upaBHJlbHOI'O Ml!Ol'O · 
yro=mll<a JIH6o nepeceKaJ:OTc.ir, JIU6o cosu8,llBJOT. 

1086 ,ll;OK8)1(BTe, \ITO npaw.,ie, coµ;ep)l(a~ ue 60c
ceKTpHCbf mo6blx ;tByx yrnoe npaBWT1,HOro 
MHOl"OYf'OJJJ,!Ull(8, JIH60 nepeceKBJOTCSI'., .11e60 co 
BDll,ll.8IOT. 

1087 □ Ha pHcym<e 311, a 11306pameH Kaa,p;pll'I', amt 
CaHH btH B OKp}'",KHOCTo PBJ:IKY08 R. Tiepe'lepnrr e 
T86JO'fU.Y 8 TeTPll,ll.b U 38llOJ1BltTe nyCTi.te KJl0TKH 
(a. - CTopo .aa KB8AJ)BTB , p - uepB:MeTP KB8Jij)8· 

a) 

6) 

TB, S - ero u.rro~B,11.b, r - pll,1(RYC BRHC8HHOB PMC . (31 1 
OKpy)l(HOCTH) 

N R r a, p s 
1 6 

2 ·2 
3 4 
4 28 
5 16 
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1088 

1089 

to<JO 

1091 

1092 

l093 

1094 

:.J Ha pa cym<e 311, <5 uao6p8>1<ee npaaliJlbebrli • irpeyro.n1>tnJR, 
BUI!caBBblff B ORPY)l(1l0CTb pB.l(llyca R. Ilepe--repTHTe T86JllUlY B 
•reTpB,Ab K aanoJ1Hw1,e JTYCTble K.JieTKli (a 3 - CTOpOHa TpeyrOJlb!JH· 
KB, p - nepHM!!'rp TpeyrOJlblilma, s - ero IlJlOll.\llP,b, r - PBARY:C 
BIIHC8lIBO.ii OKpymaOCTR ). 

N R r a.. p s 
1 3 

2 10 
3 2 

4 5 

5 6 

IlepHMeTp npaBHJ!l,BOI'O :rpeyr.onhlO:IKa, BlllfCfilfHOl'O D OKpym
HOCTL, paaea 18 CM. Hail.1u.1Te CTOpoa:y KBaJIP8TII, BJIHCanaoro 1) 

TY me 01<py11<ROCT),. 

Ce'ltl'!rne I'OJIOBIUI ra:)OBOl'O BeRTH.JI$ 8MeeT cl>OPMY np8BJUU;so
ro TpeyroJU,mt:K8, CTopoua KOToporo paaaa 3 CM. RllKMM AOmKes 
61,;1:TL M.lf°Hl-lMJI.JILB.Llii: ,nR&.MeTP Kpyrnoro meneanoro CTeplKBJ!, H3 
l<OTOporo 113l'OTOBJIIIIOT seunua,? 
□ llonepe•rnoe ce,renxe AepeBJIBHoro 6pycKa irunne-rcsi KBaJlpa
TOM co CTopoao_fl 6 Ci\i. li8,J!AHT8 aa116Qm,mHK ,l:{liBMeTP 1<pyrnoro 
CTep1KRlf, K()TOpb!H MO>«HO BblTO'IHTb 113 3TOl'O 6pyCK8. 

0 0KOJIO OKPY*IIOCTH OllliCBilhl ltB8JIP8T H upaBlUll>BbU°i lllecTJ:1-
yronbHHK. Hail:AH'l'e nepuMeTp KDa,t(p!lTII, eCJIH nepHMeTP mecTH
yronbHHKa paaeH 48 CM. 

a 0KO.JIO npas .1:!JlbUOl'O Tpeyl'OJf.hlUll<II onacaaa OKPY>lUfOCTb pa 
AKYC8 R. ,!J;OK8)Kl!Te, 'ITO R = 2r , r,l{e r - PIIAH)'C Ol(PY,KHOCTH, 
BlIBcaaHOH B 3TOT Tpeyrom,IUlK. 

□ Haii,llHTe UJIO~BJO• S npaBWlbHOI'O n-yroru.Hllt<B, ecnH: a) n = 4, 
R = 8..fi. CM; 6) n =3, P = 24cM; e) n=6, r = 9cM; r) n = 8, 
r = 5J°3cM. 

l095 C PacCTOfrJIRe Mem,u;y napannem ,11'.blMH rpaHRMH mecT1:1rpaunon 
ronOBKl:I 60J1Ta, OC.BOBIIID!e KOTOporo m11eeT 4lop111:y ll])aBKJU,UOro 
IIJ8CTlJYI'OJlb IDf .K8, paBBO 1,5 CM. liMl{KTe DJIOll(B,l(b OCllOBa.HJfSI. 

1096 □ CTopoRbr npaBBJlbHOro Tpeyrom,1urna. KBBl{paTa R npamun.
aoro UJl!CT.KYI'OJlbHKXa paBH.hl .l(pyr p;pyry. Hrula:HTe OTBOIIJ811lUI 
nnO~BAeH 3TKX MllOI'Oyr0JlbJ.'UIKOB. 

I 097 CJ H afi,llHTe OTBOme1nce OJIOLQa,neii ,llByx npa.BHJlbRblX .weCTli • 
YJ'QJll>IIKK.OB - BmtCSJIHOl'O B ORPY>KHOCTb H OTIBClU11JOr0 Ol(Ono 
aee. 

J 098 u Bb!p83KTe CTOpODY. nepltMeTp u fll1011.\8.l(b npllBlf.JlbHOl'O Tpe 
yrOJJ.hHHJ(8: a) qepe3 PaJ\HYC BnJICI\BllOii Ol<py.ll<HOCTl:I; 6) '1epe3 
pa.11nyc OT) UC8HJIOW OKPY)l(BOCTI-I, 
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1099 IlpaBWtbBbl-!f BOC.bt;tHyroJJbBlfK A 1A2 ••• A a BIIH08.11 B OKPYlKBOCTI, 
PAAH-YCB R. ~OKB.>KHTe, 'ITO 'lBThlpexyrom,BHK AsA.A ,As RBJJSleT· 
Cll np11Moyrom,BHKOM , H Bbll)B3HTe ero IlJIO~BAb qepe3 R. 

1100 □ C DOMOUO,to llHPKYJ!Jf H JJWIBHJCH B ABRHYIO OKpy.)!(HOCTb BDll· 
W HTe: a) npaBW!hHbli!: WBCTHYJ'OJJbmra; 6) npaBHJJhHblA Tpe 
yroJlbH ll Kl B) KBa,11.PBT; r) npaBWlbllbIB BOCbM HYl'OJlbHHK. 

t ~ ,l!JWH a 0KPYatH0 CTH H nJi otga,gb Kpy ra 

114 ,ll..rrRlla o&py>&BOCTH 

1:JTo6bl llOJIY'{HTb HBJ'Jlll)IHOe npep;CTaBJJeHHe 0 

AJlHHe OKPYlKHOCTH, llJ)BACT!lB HM ce6e, 'lTO OKPY.)!(• 

BOCTb cp;enaaa H3 TOHKoij; HepBCTll~ fU{MOA ltHTH. 

ECJJH Mbl paape.)!(BM HHTb a KBKOH·Hlt6yp;b TO"!Ke A 
H pacnp&l\{l,fM ee, TO DOJIY'lHM OTpe30K AAi, AJJBHB 

KOTOporo a eCTb ,11,JJlllla OKPY)l(HOCT H (pHC, 312) . 
IlBPHMeTp JtJOOoro llJ)llBHJI.bHOro BllHC8.HHO· 

ro B OKpymHOC Tb MUOroyroJJ:bllllKB liHJJlleTCH npH-

6Jlll)l(8RW>l.M 38B'l8RH8.M /VI.MllJ,I OKPY>f<IIOCTH, 'ieM 

6om,me 'iRCJJO CTOPOH TBKOl'O MROroyl'OJlbRHKa , TBM 

TO'lBee 3TO npH6JDOKeaeoe 3H8'18R,rn, TBK KBK MBO· 

royronbBHK npH yeemwemm •mens cTopoa ece 6,nH

~ II 6muKe •np11neraeT• I( OKP~HOCTH (pHc. 3)3J . 
To•moe 3HB'l'BRHe AJJ.HHbl OKPYlKBOCTl-1 - 3TO npe

p;eJJ, I( l<OTOPOMY CTPeMHTCSI OBJ)H.MBTP npB.BHJib• 

aoro enacaHHOl'O B OJCPY.)!(BOCTb MlfOroyrOJJbHH· 

Ka np11 aeorpaatNeBBOM yeeJm'l'Blfl!H t1HCJ1a ero 

CTopoa. 

Bz,mep;eM <l>oPMYJJY, Bblpa.)!(a!Oazyto AJ1.HBY 

OKPY*BOC'l'H <1ep113 ee PBAHYC, IlyCTb C U C' - ,II.mt • 

Hbl OKPY>l<.llOCTBH Pa.ARYCOB R H R'. BmrmeM B K8at · 

AYIO HO HHX opaBHJlhlll ,di n-yrom,flHK n o6oaaa

'll'IM -qepe3 P. 11 P; ln< nepHMeTPhl, a qepea a. H 

a,; - KX CTOpOHbl . HcnOJlb3YSI (l>opMyny (2) t'l3 § 1, 

1so• P = n • a.= n• 2Rsin -- , 
n 

P.• • 2R, . 1so• 

0 
A 

PHc.312 

,,=n•a,;=n• sin -- . 
n PHC. 313 
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Cnen.oBaTem.uo, 

P. 2R (l ) P. = 2R'. 
n 

&ro paBeHCTBO cnpaseAJIHBO npH mo6 ,0M 3B8· 

'l e.RHB n. B yAe M Tenepb ueorpaim'leHHO Yll8JTR"lH· 

BaTb "lHCJIO n . Tal( Kal( P n - C, P; - C' nps,t rt - oo, 
P C 

-ro npen.en OTHOme HHll ::.LP' paseu i. C APYrOH CTO• 
" 0 

pOHbl, B CHJl'Y paBeHCTBa (1) 3T01' npe.aen pa eeH :; • • 

T aK HM o6p8,30M, g, = :; . . Ha 3TOro p,aeeHCTBa CJ!e-

0 O' 
AY8T, 'I TO 2R = 2R', T. e. OTBOmeBJle ~lll>l OKPY*· 

UOCTH It ee ,llHllMeTpy l!CTl> OABO H TO lll\8 'llfCZIO /l.JIIJ 

ec ex OKPYlKllOCT8H. STO 'lHCJIO npHBSITO 060:;1H8'18Tb 

r pe11,ec1<0A 6yl<BOl11t ('lliT88 TCIJ ~ITH • ). 

lfo paaeacTsa 
2
~ = n nony,raeM cj)opMyny AJ!H 

llb l'fHCJ18RHll ,llJIHHbl o~pyll<HOCTH pa,anyca R: 
0=21fR . 

,!J;OK838IJ0, 'ITO 1t SIBJ!SleT<:ll 6ec1t0BetJHOA He

crepHO:flH'lCCKOH n.ecHTH:'lBOi!: .IIJ)06b l0, T . e . HPPlll\HO· 

naJlhHblM 'IBCJIOM. PaI,\HOHaJil>HOe 'IHCJ!O 
2
/ HJlJ!HeT• 

en np H6 /lHlK68llbI M 3HB•teRHeM 'l:HCJ18 7t C TOtJ:flOCTblO 

AO 0,002. STO npH6Jll!>K6HHOe 3H8'18HHe 6LIJ10 Haii

n.e ao elll6 B Ill B. AO H. 3. BeJU'IKHM rpe'leCK HM yqe
ll blM Apx1u,re,aoM. IlpH pemeHHl{ 311,!i.8<! 06bI'IHO 

0 0JI1>3YIOTCSl !IpH6JI HlK6R llblM 3H8'18HH8M lt C TO'UIO· 

CTblO AO 0,01: it = 3,14 . 
BhlBe,lleM wnepb <pOJ)MYJ!Y AJIH Bhl'l 0 CJl8HHJf 

11.JIIWbl I Ayrli OKPY>KHOCTH C rpa;t1ycuoli Mepofi (1.. 

'l' a1< 1<aK AJtHHa eceA oK pymn oc -rn pasua 21tR, TO 

l o 21tR - nR n 
AJUI HB JJ.YT'l:I B pasaa 360 - 180. 03TOMY AJ!H · 

ua l BblpaJRaeTCJI <!>OPMYJIOH 

l=1tR•a. 
180 
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115 ITn:ow,a~h Kpyra 

HanoMRHM, 'ITO KPYJ' OM HB3hlBlleTcH '111.CTb 

UJIOCKOCTll , orprunrtteueaa OKPYll<BOCTbJO. Epyr pa

AHYCB R c u.enTpOM O co,nepatUT TO•rny O n ace TO'I· 

Kl:I n .JIOCKOCTB, HIIXc_>Affll~UeCH OT TO'IIUI O ea pac ·

CTOllRIUl , 11e 60JlhllleM R. 
Bb!Be;J.8M C\JOPMYJlY /VUI BbNRCJleHHJI ITJlOIIIII· A, 

AH Kpyra pa.a.nyca R. ,l(mr 31'0ro pacCM0TJ)HM npa • 

BHJlhHb!H n -yroJU,lUIK A tA 2··•A n, BllHCaiiH&!H 11 

OKpymHOCTb, orplUm'IHBIIJOIIl;YlO KPYJ' (pee. 314). 
Ot1eBHAHO, UJI0ll{lltl.h s ABHHOl'0 Kpyra 6om,rue I[JI0 • 

ll{IIAH 8 0 MHOrOyl'OJlhHllKB A 1A 2 ••• A,,, TIIK !<BK 91'0'l' 

MHOl'OyrQJil,HFJI< oeJIUJ(OM co.a.epmHTCH 11 ABlll lOM 

Rpyre. C ;u,yroi CTOP0!lbl, 0JIOIIl;BAh s; Kpyra, Blll:I · PMC. 3 14 

cauaoro B MH0l'OYl'OJlblflfK, MeBb.We s., TIU( I<IIK 

<!TOT 1<pyr UeJIHJ<OM co.11ep>1<.HTC8 B MR0r0Y1'0Jll>HHKe. 

H-rax, 
(2) 

By.a.e1,1 -reneph aeorpaun•,easo yiienwm11aT1> 
'UICJIO CTOp0H MBoroyrOJlhHliKB. Ilo <l><>PMYJl0 (3) § 1 

1so• 
HMeeM r. = R cos - - • r.a.e r. - pa.a.Hye BIDrCIIRBOH 

Tl 

9 MB0royroJlhrutK OKPY':f< BOC'l'H. Ilpu n. ~ 00 

180° 
COS - -> 1, D0:»'011'.!Y r0 - R. RJ:tbl:MR CJI0BIIMH , 

Tl 

npll aeorpauH11:eBBOM yiieJIB'leBHH 'IHCJIII CTOP0H 

MBOPOyrom.JUotB BOBCIIRBIIII B uero OKpymBOCTh 

• cTpeMHTC.11. K Ofil!CBWIOH 0KPYlRB0CTB, noaT0MY 

s~-+ s up.a n - 00 . OTCIO»,a B B3 eepaB01JCTB (2) 
cne;cyeT, 'ITO s. - S npu n. - oo. 

Tio c)>opMy:ne (1) § 1 s. = !P.r.,, r.ae P0 - ne

PHMeTP MBl>royroJ11>HHK8 A 1A 2 • •• A . . 'Y'IBT .blll!Ur, 

'ITO r. - R, P. - 21lR, s.-. S npH n. - oo , nony 

qaeM S = ½ 21lR • R = nW. FhaK, .a.mi 8l>I'IBCJ1ee1u1 

OJI0IIIE!Al! S ~pyra p8,J1Hyca R MN n0JIY'lIDIH <l><>P· 
MYJIY 

S = rr:R2 • 
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3 aMeqaHH e 

B TeqeIme Be.KOU yCHJIHlt MHOrHX M.aTeMSTH• 

1<0B o= eanp8B.ll es»1 _ea peme1D.1e aa)la'l'R, rrony
•111.ame'A uaa»aHHe aa)l aq _a o K»aJJJ>a:cyp e Kpy1·a : no
crpOHTb up H DOMOr;qH AHPl< Y JISI H JIHBeHKH K.Ba,«paT, 

nnotnQAJ, KOTOporo pa»ea nnowM» AaHBoro Kpyra. 

TOJlbKO B KOBA8 XIX BeKa 61,1no AOK80aHO, 

q TO T8K08 QOCTpOeHHe B8803MO>KBO. 

116 II JJo~a,!J;b KpyroBor o ceKTOpa 

KpyroBblM ceKTOp0M HJ!lf IIPO CTO CCKTO • 

µo M aaa1,1uaeTCJ1 'lllCTb Kpyra, orpa .mrneaae .SI p.y
r o.ii ii JlllYM.11 PllAHYCa~m, C08)llfl{SIIO'!Afl:Mll KORD;l>I 

A yrH' C Jl8HTPOM Kpyra. ~yra, KOTOpa,11 orpamJ · 

q_Hll8eT C8KTOp, 883blBa eTC.II )l yro u C8h'TOpa . Ha 
PHC)'lJKe 315, a H3o6pamem,r ,l[Ba CCKTOpa C ,iry

r aMJ{ ALB H AMB. IlepBblii. Ho 3n1x ceKTOpoe ea-

1<pameu. 

B b1B8)18M (pOP M YJIY )IJl.11 Bbl'lHCJICHll.11 DJ!Oll(a• 
AH S Kpyroeoro CeKTO.Pll PSAHYC8 R, o.rpaBJ{'l8HJIOro 
JIYl'OH C rpll)lyCHOH Mepoj:j Ct. 

TaK KaK nJIOW&Ab ecero Kpyra pasua TtW, TO 

IIJI0)].{8)1b KpyroBo ro ceKTOpa, orp8 11H'l8UBOI'O ,l[YI'OH 

B 1 °, paena ;::~ . Il o3TOMY nno[Aa;u, S BhlpamaeTCJI 

q)OPMYJIOH 

itR 2 
S = - ·<X. 

360 
KpyroBMM cerMeU:T OM amt n poCTO cerMeH 

TOM aaar.rnaerea 'ISCTb Kpyra , orpa11wleasaa. ,iryro .ii 

OKpy)KROCTH H XOP.IIOH, COCJIHBJUOII(eH KO!w,l,l 3TOH 

.11.Yl'H (pH C, 3 15, 6). 
Ec.n.n rpa.nycBSSI Mepa .11.Yl'H M8flblll8 180 °, 

1'0 IIJIOII(l!Ab cerMeBTa MO)l(ffO B8Il.Tli, Bbl'lll'l'B.SI H3 

nnol.l\MH ceKropa u11or.n;&J11> -paa1106e.lCJ)e1rnoro Tpe• 
YroJ11>RBK8, CTOpoBaMB KOTOporo IIBJJSIIOTCSI .11.M pa 

mryca K xop;11a cerMeB.Ta. 
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38,Aa'l ll 

1101 Ilepeqep-ruNi Ta6muzy H, ucnoJihayir (j)opr,ry;ny /l,JIJm.bl C O.KPYlil-
HOC1'.H PIIJI.Hyca R, 38.IYOJU!llTe r:tyCTbl8 KJleTKH T&6Jmqbl. BOCDQJib• 
ayi!TeCb 3Ha'leBHeM 1t = 3,14. 

I : I • I , I " I "' I •. , 1 •·u I 10•·· I •½ I "'J 
1102 0 R8.K H3MeRHTCB: /l,JIHHa OKPY)f(HOCTK, eCJIH pa,a:HyC OKPYa<Ro

CTH: a) yseJIH'<H'l'b B TPH p9.3a; 6) yMeHbUlHTb 8 ,n:sa paaa; B) yse
JIIDfHTb 8 k paa; r) YM8Rl>tm1Tb 8 k pao? 

1108 RaK H3M8HHTCJl PIIJI.HYC OKpya<ROC'JIH, eCJII-I ,1Vl11RY O.KPYiR.lfOCTH: 
a) YBeJIH'WTb B k paa; 6) YM81i!,WJ!Tb B // p113? 

1104 □ Haft AHTe /l,JtHRY OKpy;RJJOCTH, ODHC8.RROH OKOJIO: a) npBBIJJThHO• 
ro TpeyroJiblll!K8 CO CTOpoHOH a; 6) npl!MOYf'OJI&J:lOJ'O TpeyroJtbHlll<B 
c KaTe-raMa a 0 b; s) pasuo6eAJ)eHROro TpeyroJlb0111<a c ocaosaau
eM a II 60KOBOB CTOpoaoii b; r) nl)HMOYJ'OJlbHHKB c Melu,weli OTO· 
ponoil' a H OCTphlM yrJIOM a M~ Y Jl.~l'OHBJIRMH; A) npaBRJlbHOro 

mecTHyrOJlhBRtta, MOWa,llb KO'l'Opol'O pasua 24✓3 Cl\12 • 

1105 □ Haii:/:VIT8 J\JlaHY OKPY>RROCTH, BOHCBHBOH: a) e KBa,IIPBT co <:TO· 
poeoli a; 6) s pasao6ep;peeah! .ii npmroyronLHhl.H Tpeyrom.aH.K c 
l'HIIOTeayaoi! c; B) B npHMoyroJil>Hhlii TpeyrOJlbHHK C l'HDOTBRY• 
aoii C H OCTPblM yrnoM <X; 1') B paeso6ep;peBHb!H Tpe.yroJlbHHK C 
yrJIOM npH OCBOBBHHlf <X H BblCOTOH h, npoBe/l.eHHOi! K OCHOB8JUl'.IO, 

1106 □ ABTOM06HJib npomeJI 989 M. Hail.1tHTe .!t.HII.MBTP KOJieca BBTOMO· 
6HJIII, ec.1m H3B8CTHO, "M'O ORO c.aeJIBJIO 600 o6opoTOB. 

1107 □ MeTp COCTBBJIJleT npH6JLH)f(8JIBO 40 00
1
0 000 '!aCTb 3el'dHoro 

3KB8Topa. Ha.i'l)ll1Te ,IUJBMOTJ) 3eMJfH B KHJIOMeTpax, C'fl:IT8JJ, 'fTO 
3eMJ111 HMeeT (j)opMy mapa. 

1108 □ B1,1q1:1cJlllTe .n:mury Kpyroeoii op61!T&I HCKYCCTBeHHOro CDY'J'l'IH· 
Ka 3eMJIH, ecJJ.H CDYTRHK spaw:aeTCB 118 paCCT0$11lHH 320 KM OT 
nosepxaocTu 3eMmi, a pa.auyc 3eMJTe .. paaee 6370 KM. 

1109 !J HaH.O,HTe /l.JIIIHY .o,yrH OK,py)f(HOCTH p11,11ayca 
6 CM, eonn eii rpa.o,yo1mn Mepa pa.sBa: a) 30°; 
6) 45°; e) 60°; r) 90°. 

1110 a PaccroHJme Mellt,AY cepe.a.11eS¥H ayooes ay6'18· 
Toro l(OJieca, H.0MepeRBoe 00 .ayre OKPY)f(BOC'l'H, 
paseo 47,1 MM. ,llnaMeTp '1<0J1eca pasee 450 MM. 
CKOJlbKO 3y61,en JtMeeT Koneco? 

1111 illJIH<pOBaJH,([bW KBM81lb, HM8!0!11l:IA l}>op-
MY ,IIHCKa, BIIXOJIHTCll B GaJllHTHOM KOa<yxe PM C . 3 16 
(puc. 3l6) . ,ll.nru.1eTp K8MRli paBeR 58 OM, ,a;yru 
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He31iil(fflll8KBOB ero 'IB.CTK prunm 117°. Haii )l.HTe JlmtHY AYr H 
aeaaJ.11,Hll(eKBOli 'faCT .K RaMlll L 

1112 CJ Haii,11u:Te P,JIHliY M8.IIT!UlK8 CTeBJlblX qacoe, eCJflJ yT'OJI ero 
KOJ1868.JD!JI COCT8B.11$18T 38°, a ,IIJIHHa AYrH, KOTOPYJO onucblilal!T 
KOJ!ell, M8BTHW<a, pasaa 24 CM. 

J 113 '.J Pa.incyc 3aKpyrnellltsl IJYTH meJ183HOAOP0)1(.BOro UOJrOTH8 paaea 
5 Kr,t, a AJ!HBa p,yrn 38.l<pyrneinrn - 400 111. Kai<oea rpaJWCHaa 
Mepa AYrH oaKpyrneamt? 

tJ 14 :J IIepe'lepTHT e T86Jll>fll.Y H, HCU0Jlh3:,'ll <j)opMy.lly )l.JIS! llJ!OD.(8AU 
S Kpyra P8AllYC8 R, aanommTe nyCTb18 KJ18TK1!:. Bocnom,ayHT8Cb 
3H8'18HB8M it=3,14. 

I ! I 2 I 5 I 9 I ~ I 49n I 54.3 I ~ 16.251 
1115 KaK HOM8IUIT Cll ll.llOD.(8;!11, Kpyra , ecn n ero Pl!AM.YC: a) YBeJUf'l'RTb 

a k pa;i; 6) YM8BbllmTb 8 h paa? 

l 116 0 HaliAHTe UJlOD.(BAb 1<pyra. OlmCaIIHOro OKOJlO: a) npJIM0Yl'OJlbWI
K8 CO CTOpoHaMH a H b; 6) npiu.ioyrom.aoro TP8YI'OJibBHK8 C KaTe
TOM a H npoTKBOJl8ll<AllU'IM yrJIOM ex; e) pasa06eJl.P8HHOl'O TP8Yl'OJlb
Hl!:K8 C OC.BOB8.Jill8M a H BblCOTOH h, npoae,11.eBHOH K OCHOB8Hlf10. 

1117 □ HaliAUT e ILII0111,8Ab Kpyra, BnHCBHBOro: a) B pasaOCTOpoH.Bru'l: 
TpeyrOJlbHHK co cropoaoil a; 6) s DP/IMOyro;n bH&rit TpeyrOJlbll 11K 
0 KaTeTOM a H np1M8ll<art\HM K B8MY OCTPbIM yrnoM ex; B) 8 pas
H068,11PeBHblH Tp8yr<)JlblIH.K C 60KOBOH CTOpOBOH. a ll yrJIOM a, 
npOTlilBOJ18)1(~ OCBOB8HWO; r ) B paaHo6e,npefillYIO Tpaneo;mo C 
60JlbnmM ocao11airnet,1 a H OCTPblM yr.110111 (X. 

1118 □ 'AHIJ.MeTP OC8088HR/I 11,apb-KOJfOKOJia, aaxo;vn11,erocn B MocKOB · 
CROM KpeMJie, pas lIB 6,6 M. HaiiAHTe llJ10111,8Ab 0C80B8J'flfll KOJ!O
KOJIB. 

ll 19 □ J(mma OKPYll<HOCTH ItRPROBOir aj)ellbl paeaa 41 M, HaH)l.HTe 
llH8M8TP H IlJIOlI\8Ab apeHb!, 

1120 0 Hai'i.l{l;IT8 llJ!O[(la,11& KOJ!b0.8, orpaJnl"leB.Boro ABYMJI OKPY>l<BO
CTlll\lH C 06lI\IC."d a.ewrpolll H PBAHYC&MJI R1 H R~. R1 < R,. Bb!'l{llC· 
JIRTe IlROlI\8Ab KOJrb0.8, ecn:a R, = 1,5 CM, Rt= 2,5 CM. 

l J 21 0 KaKOll TOJrJitHHb! cnoii aymao CH.RT& c Kfyrnoit Me,naoft npoBO · 
JIOKlf, HM8lOUJ,eit llJlO[(lll;lb ce'leHHR 314 M:M , 'l{T06hI Oita OpoXO'AH· 
na CKB03b OTBepCTH8 AHaMeTpoM 18,5 MM? 

l.122 □ BoKpyr Kpyrnolt KJIYM6hl, Pa,t{nyc KOTQpoit pa.eeB 3M, npOJ!O• 
)1(8Jl8 AOPOll<Kll nmpHHOli l M, CtcOJlbKO Hy>l(HO nee KS, 'ITOObl no
CLlllBT& p,opoa<KY, ecn:l'l RB 1 M 2 AOpo>KKU Tpe6yeTCa 0,8 ,Q.M3 nee.Ka? 

1123 a Ha 1<pyra pa,!{uyca r Bhlpe3aa KB8,llpaT, BltHC8ltl1blli B OKPY»<· 
HOOT&, J<OTOP8R orpaBH'lllllaeT Kpyr. Ha.li .~Te ltJ!OlI\8,!{J, OC'l'aB
meHCll '18CTH Kpyra. 
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1124 u R a MU111e1n1: HMelO'l'CII qeT&_pe OKPY)l(BOCTH C o61'.lUfM u.eBTpol\t, 
Pa,u;J:IYCbl l(OTOPblX paaHb l 1, 2, 3 a 4. Haa1mTe ID'IOitJ.a.io, BSHMelU,
wero l(pyra, a Ta t<>Ke ID'IOI.t\ll)U, Krotv,Aoro H3 Tpex KOneu. 1,mmeH11. 

1125 H a CTOposax OPIIMOyt'OJlbBOI'O Tpeyrom,a nK a KaK Ha Al{SMeTpax 
OOCTP08Hbl TpH nonyKpyra. ,lloKalKJ:l'l'e, 'lTO OJIOitJ.8,1(1, nonyKpyr~ 

1126 

IIOCTpoermOl'O Ha rnnOTeHy;)e, p8BR8 CYMM8 IlJtO• 
ItJ.M8H nonyKpyroa, IlOCTP08BBhlX BS KSTeTax. 

Ha K_pyra, pa,n:nyc KOToporo 10 cM, Bblpeaas 
cewrop C ,((Yroii B 60°' Hai%..t11tTe IlJIOlll.8Ab OCT8B· 
melic11 qacTH Kpyra. 

1127 □ IlJIOitJ.Mb C8KTopa c U,e:HTP8JJbHblM yrJJOM 72° 
paima s. Hat<,[IHTe PAAU'YC CeltTOpa. 

(l 1128 0 C,-oposa K.IIIIAJ)8T8, H300Pll.lKellBOl'O 118 p11cyn
Ke 317, pru m a a .• Bbl'UfCJT.J!Te ano~M1, aa1tpa
welflJoii cf>uryp1,1. PMC. 317 

BonpOCbl µJI.SI llOBTOpeHHH K rJiaB e Xfl 
l .KaKOH MBOl'OYl'OJtblnfK B836ftl8eTCSI llpaBll:Jll,Fll,11\f? TipRlle~re 

npKMep1,1 lJpaBRJtbB.l.IX MlloroyrOJrbHKKOB. 

2 B btB8AHTe ipopMyJJy AJtSI Bbt'tHCJl8H1Ul yrna apaBWlbHOl'O 
n-yrom.eW<a. 

3 Ccl>op MyJJHPYHTe H A01(8)KJl:'re TeopeMy 06 OKPYlf<HOCTH, OllHCaH· 
HOH OKOno npalUlJJbHOro MnoroyroJJblfHKa. 

4 Ccl>oPMYJmpYffTe n AOK8lRHTe TeOpe.My 06 OKpymB'OCT H , 11IlHC8B· 
Bolt B np8B10tbl11,JU MBOroyrOJlb!Ul:I(. 

5 BhlBe,l{HTe cl>oPMYJJY AJISI Bbr<t1!CJteHHII IIJlOUIMH npaB HJtbBO· 
l'O Mll OI"OyroJibRlIK8 '1.8pe.'.I ero aepHMeTP Ii PllJlHyc BilUCSHBOli 
OKPYJK.BOCTH. 

6 8 bl11e,11.1JTe <pOPMYJU,J Jl,JISI Bbl"fBCJl8H. HH CTOpOBbl npaBlJJ11,eoro 
11-yroJTblJHKa ll pa,11;uyca BDll:CalUIO _H 11 Bero OKPY>fOIOCTH <tepea 
pa;u,iyc OtnlCllifHOH OKJ)y>KBOCTH. 

7 KaK Bblpa;«atoTCJI CTOpolllJ rrpllBHJlbBOf'O TpeyrOJJbllHK .a, KB9.AP8· 
Ta 11: IIPBBJ-lJ!l>_HOro mecnryroJJbHllR& '<tepe3 PSAlJYC om 1caaaofi 
OKpymllOCTH? 

8 BhtB8A0Te £1><>PMYJJY JVIJI Bbl'IHCJtelllln Amtabl OKpym.eocm. 
9 06'!,nCIUITe, J<8K08 <lHC.11'0 o603B&qlle:l'CJI 6yKB011 It H '<teMy p811.B0 

ero n p a6mtiKemtoe 311a'<te1IRe. 

l,O B 1,111e,1111Te <t>oPllfYJJY AJUI B.bl'IffCJl8_HHSI AJJMHbl .i:1yrn OKPYlf<B.OCTll-

11 Bb1:BeAH'Fe (j)opMyny ,t\JIH 81Jq],! CJl8JIHJI IlJl01I(8,tllt Kpyra. 

12 'l To Ta1<oe Kpyro110:A ceKTop? BbIBe,11.wre q>opMyny ,11ns Bb!•mcne
rurst MOI1{8JlH Kpyro,eoro ceKTO pa. 

13 q TO TaKoe Kpyroaoii cerr,iee•r? 061>1J.CIDl1'e, K8K MOJRHO Bb!'IHCJUJTb 
ero MOmAAh-
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,l].onoJIHHTeJI1,HJ,1e aaJJ;aqH • 
1129 □ C1<oru.1<0 CTOPOli llM88T apaBHJll,HWH M!iO.r<>Yl'OJiblllll<, 0,!U'IB H3 

anenrnn:x yrnou KO'l'Oporo paBea: a) 18°; 6) 40°; a) 72°; r) 60 °? 
t 130 □ Ha CTOpolle npaBHJlb .11.0FO TpeyroJ1blrn1<8, BllHCaHllOl'O B OKPYlK · 

HOCTl, P13AHYC8 3 AM, IlOCTpoeu KBll,!tpar. Ha:iiwi-re Pll,lJ.llYC OKpym 
HOCT H, OlllfCaHROlf OKOJIO K811AP8TB. 

1131 □ H aii,1t HTe nepH?.ieTp npanum.noro meCTHYI'OJlbH HKB 
A,A 2A 3A,A 5A 6 , eeJfll A 1A, = 2,24 CM. 

1132 □ Hruil{OT0 OTEIOmeuue neplJMeTpoB D1)8BJinhHOl'O Tpeyron& 
UHK8 H KB8,!tp8T8 : a) BDHCIWllbIX B OARY R TY me O.Kpyme:OCTbi 
6) OOHCallllbIX OKOJlO 0,ltROil H TOK :me OKP Y:>KHOCTH. 

1133 ,n11arOH8JIH A ,A . H A 2A9 np8.BHJrbROl'O ,!l;B0H8)1,[!8THYl'OJrbJUfK8 ne 
peceKAJO'I'CJJ B TO'iK8 B (pHc. 318) . .rcoK B)KH'J"e, 'l'l'O: a) Tpeyroru. 
BHKR A 1A 2B a A.Ao-8 paeaocTopoaane; 6) A ,A 6 = 2r , r,1te r - pa
l{OYC BITHCBHBOH B AJlem!AnllTliYJ'O Jib RJrK OltPY'XffiOCtiJ. 

I 134 · .rcuaroaaJIR A ,A, H AzA 1 npaDR JiblJOl'O ,!l;0CJITHYJ'OJ[blllfKA 
A,A 2---A, o, BIUlcaHUOro D OKPY;KHOCTb PaAKyCB R, nepeceKa
lOTCJI . e TOttKe B (pl!c. 31 9). ,rco1<amll'"l'e, ttTO: a) A 2·A 1 = 2R; 
6) AA 1AJ3 H ABA,O - oo.11o6nw e paaao6eAJ>0HHble Tpeyron&
H.HKH; B) A 1A, - A ,A a=R. 

1135 □ B 1<pyr. DJJOII18JU> KOTOporo -panna 361t CM2' BIDlC8ll npaBH.llb · 
Hbt:H meCTHYf'OJlbHKK. lillH.IVf'l'0 CTOPOJIY 0TO('O mecTHYT'OJI.bITTl1<8 
R 01'0 DJIOUlflAl,. 

1136 □ Kaa;tpaT A1A 2A sA, BJIHCall 8 OKPYJKBOCTb PAARyCa R 
(puc. 320). Ha ero CTOpoHax 0Tl\10'10Hbl BOCeMb TO'i0K TDK, 'iTO 
A 1B 1 = AzB z=Aa-83=A•B• =A ,C, =A iC2 = A 8C3 =A,G,=R . ,noKA 
:mHTe, qTo BOChMH'YJ'OJJhHHK B,C:1B1C,BsC1B.C2 npaBam,in..m, u 
uwpa3RTe DJIOllla.!l;b aToro B0ChM Hyr OJibHRK8 11epe3 PaJJ.HYC R. 

l 137 3a ,1.1B8 o6opoT8 DO KpyrOBOH op61:1Te JIOKPYl' 3eMJIH KOCMB'l.0· 
CKK!i KOpa6Jlb IJP0,1.10Jt8JI nyr1, 84 162 K M . Ha l<BKOH Bb! COT0 H8A 
noaepXBOCTblO 3eMJIR a-aXOAt!TCSl KOpa6Jlb , ecn:n PllAli)'C 3eMJlll 
paaea 6370 KM? 

P 11c.3 18 PH c . 3 19 PMC. 320 
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1138 □ Ha~,D;R'l'e AJIHHY 0Kpy)l(BOCTll, em1CAl1HOtt B poM6, e<:JIH: 
II) J.l"IJ8l'0H8JIH p0M68 PaBl.lbl 6 CM H 8 CM, 
6) CT0p0H8 poM68 paBHB a II OCTphlH yroJI pa .sen (X. 

1139 CJ Jlecl.lOH y'18CT0K HMeeT <l><>PMY Kpyra. 1:JT06bl o6olrm aTOT Y'IB· 
CT0K no onyllll<e, ll,1.\11 co CK0p0CTt,IO 4 KM / '!., J£Y)!(80 38TJ)8THTb Ha 
45-Mi!ll 6om,me, '!eM AM Toro , '!To6_w nepecel{b ero no J.IHBMetpy. 
fll\.ftAHTe ,!tJIBRY onymKH .illllili0l'O S"IBCTKB, 

1140 B npaBHJlbHblli Ml!0royroJt!iBlU< BllMCBB8 0KPYlKHOCTb, .IJ.oKaJKII• 
Te, 'ITO 0TH0llJeRHe nJI0UIB,!111 Kpyra, orpaHH'l8BB0f'0 3TOH 0KPYlK · 
BOCTblO, K llJI0tl.la.i(H MH0l'OYl'0JtbBHK8 pasuo 0T.R0W81fHIO MHHhl 
0KPY)!(H0CTH K nepHMeTpy MR0reyroJtt,HHK8, 

1141 □ cl>11rypa orpaHH'l8H8 66JI&wm.m .AYl'll.""IH ABYX 0KpyJKli0CTeii., 
nMelO~HX 06ll\yJO X0PAY, /:IJIHBII, l(OTOPOH pasaa 6 CM • .IJ.mr 0A· 
HOH 0KPY)IUI0CTH 8TB XOPAB llB,/IJleTCJJ, c,-opoeofl BllHCBHHoro KBII· 
AI)BTB, A]Uf APYI'Oii' - CTOpOHOH npaswu.H0l'0 BDRCIIHH0I'O meCTH· 
yroJl&JraKB. HaA,EIHTe CYMMY ,l\JIHJI 3THX p;y r-. 

1142 □ OCR088HHII Tpane~HH, 0K0Jl0 KOTOP0ll M0lKH0 0IJHOBTb 0KPY)K• 
H0CTb, PBSH'bl 4 CM H 14 CM, a 011,aa Hl3 60K08blX CT0P0B pasaa 
13 CM, Haiip,ere ,IIJ!fllry 0.n-»CB.BB0:l!: oxpy)l(H0CTK, 

1143 Bb1C0T8 IIPJIM0yr0JlbB0I'O Tpeyr-om,HHKa, JlJ)OB8A8HBBJI K l'llII0Te• 
Byae, P83,l.\eJll!8T Tpeyr-o.nbtmK ~a ,IIBB no.1106Rb1X TJ)eyr-om,UHKB 
(Cid, 38,IIB"ly 2, n. 65). lI.OKll,KHTe, 'lT0 0T~0meIDIB .nmm 0KPYS<· 
HOCTeH, Bllllr.BfIHbt)I B 3TB Tpeyr-o.nr.HHKH, paeao K03q>q>~eHTY 
IlO,!l06HII 3T.HX Tpeyr0JO,HHK0B, 

3a ,lUl'l H JIii Il0CTp0eQe 

1144*□ lloc.TpOBTe llpaBHJlbBblii B0CbMllYr-0JfbB .l:lK, CT0p0BB KOT0poro 
paeoa ,IIBHH0MY OTP83l(y, 

1145*0 .IJ.aebl ABB Kpyra. IlOCTPOll'l''8 t<pyr, IIJt0Wll.!tl> K0Topor-o pass a 
CYMMe n.nOil.\11.Z{efl 11,anHt,tX 1<pyr-oe. 

1146 CJ OKono .naHH0H' 0KPYlKROCTH onnmwre: a) npasHn&e ·&ri1 Tpe
yroJT&Hs:1<; 6) npaBHJlt.Bhlll meCTHyroJI&HHl<, 

1147 0 01<0110 ABHHOll 0KPYlKR0CTH onKWU're: a) npaBIIJtbHhlll 'leT&r· 
pexyr0JibHHK; 6) ttpaBHJll>Bblii BOCbMHYrQJtt,HHJ<. 
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C 1108(1 •ABl1*BH11B• BaM 3HBKOMO. Ho B reoMeTp1,111 OHO 11M88T 
OC06b1H CMblC/1. KaKOi:1 11MBHHO, 06 3TOM Bbl y:lH38T8 H3 A3HHOH 

rnaebl . A noKa OTM8Tl1M, ~TO C noMOl.llblO Afl11*8Hl1>! YA38TCR H8XO· 
Al1Tb l(j)aCl1Bb18 peweH1,1R MHOrl1X reOM8TPl1~8CK>IX 33A3~. Opi'1M8Pbl 
TaK.11X PBWBHl1H Bbl HBi:1A!!Te B 3TOH maee. 

IIoHHTHe 'ABHmeHHa 

117 0T o6pa ffl'.eBHe fiJlO CKOCTH aa ce6a 

IIPBACTBBHM ce6e, 'I.TO K8)1(,A0H TO'll<B nJIO• 

CKOCTU conocTaBJISIBTC -Sl (CTBBHTCH -B COOTBBTCTBHB) 

KaKM·TO TO'll<B 3TO.il: lK8 IDIOCKOCTH , llpH'l4!M JII06BSI 

TO'IKB II.JIOCKOCTH O:Ka3hlBaeTCll conOCTBBJIBHHOA fl8· 

KOT Opoil: TO'IKB. TorAa roeopSIT, '!TO ABflO OT06pa 
iK8 HH8 DJIOCKOCTJf Ha ce6~ . 

¢1BKTH'l8CRH Ml,I YJl<B BCTp8'18. IIHCb C OTofipa• 

)1(8HHS!Mll llJIOCKOCTH BB ce611 - BCITOMlUJM OCBBYIO 

CRMMBTPHIO (CM, n. 48). Oaa ABeT BBM npllMep TB· 

KOro OTo6palf<BHH/J. B CBMOM ABJJe, nyCTb a - OCb 

CHMMBTPHH (puc. 321). B03bM4!M npO HOBOJibBYIO 

TO'IKY M, 118 JI8JKallzylO !{8 npJtMoli a, H JlOOTpOHM 

C0MM8TpH'IBY10 eA TO'IKY M, OTHOCHT8JlbBO np11-

MOA a. )].JIH 3TOrO IIYlf<BO npoeecw nepneHA,Hl<YJISIP 

MP 1< npm10A a H OTJIOJl<HT& ua npstMoit MP oTpe-

301< PM1, paBHbtA 0Tp83KY MP, TBJ<, !<BJ< nOKB38HO 

RB PHCYB1(8 321. TO'IKB M 1 H l>YAB T HCKOMOiL ECJIH 
)1(8 TO'll<B M Jl8lKHT HB npSIMOil: a, TO CHMMBTJ)H'I· 

HBS! 8H TO'll<B M I COBllB,!IBBT C TO'll<Oil: M. MM BR· 

ARM, 'ITO C nOMOII\bJO O_CBl!Oil: CH"MM8TPH:H KB~Oit 

TO'IKB M llJIOCKOCTB. COUOCTBBJISIBTCSI TO'IJ<B M 1 .3TOit 

'Ke DJIOCKOCTIJ. IlpH aTOM mo6a11 TO'll<B M1 OK83bl· 

B8eTCSI conOCTBBJIBBROit B8l<OTOpol! TO'IKB M. STO 

11CBO H3 pHCYBJ(B 32 l. 
HTBK , oce_ua11 CHMMBTpHII DP 8ACTB BJI1181' CO· 

6"oit OTo6p8.iK8BH8 llJlOCKOCTJl RB ce6si . 

M p 

a 

PMC, 32 1 
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PaCCMOTPJIM TeDepb a;eeTpan&nylO CHMM8'1'

plll0 nnOCKOCTH (CM. D. 48). Il yCT& 0 - D,8HTP 

Cl1MM8TP HH, Kam,1100" TO'fKe Af DllOCl<OCTH CODO• 

CT88JIHeTCH TO'fK8 M,. CHMMeTpB'fHllff TO'lKe M OT· 

aOCH'J'eJILBO TO'l".KH O {pile. 322). IlOll.b!T8HT0 CJ'> ca 
MOCTOSITeJILBO y6e,AHTLCR B TOM, 'ITO qeaTpam;aa11 

C.ll MMeTpHSI DllOCKOCTil TaK>Ke npe,IICT8B31Sll!'f co6oa 

OTo6paaceH11e DJIOCJ<.oCTl:I aa ce6s. 

118 IIOHJI THe ABlUKeHlUI 

OceBaR Cl:IMMeTp'IUI OMftA8eT CJl8.!lYIOl.l{HM 

B8'KRLlM CBOHCTBOM - :no OTo6palKe1IBe TUIOCKOCTH 

ua ce 6 a:, KO'l'Op oe coxpa u aeT p acCToa: 1ur a M em,u;y 

TOqKaMJ I , 

IlO.R CIUIM, 'ITO 3TO 3H8'1TIT. IlyCTL M It 

N - K8l<ll8 •mi60 TO•nm, 8 1\f, ll N, - ClfM1110TPWI · 

able HM TO'll<B OTBOCHT0JlbHO np .SIMOI{ a (pHC . 323). 
Ha TO'!eK N H N, npoee,neM nepneR,!(Bftyn.11pbl NP 
a N 1P 1 K np.11Mon M,\f 1• IlpitMOYf'OJILflble Tpe

yron&lll!KH MNP H M,N,P, paaw.r no AJIYM KaTe 

TaM: MP=M,P, H NP=N,P, (o6'bstCl!HTe, no'leMy 

aTH K8TeTbl paem,z). Il onoMy nuxoreayabl MN a 
M,N1 T8.KlK0 P8BH.bl, Cne,110B8TeJlbUO, p BCCTOIIHlle 

Me,gJzy TO'IK8MH M H N paBBO pa cCTOmtlOO M8JKAY 

CHMM .6TJ)Jl"DJJ,lMff IOI TO'l KBMH M l K N 1, ~pyr11e 

CJTY'faJ'i pacnonomea 11st 'l'O'feK M, N H M,, N I pac 

CMOTPHTe CBMOCTOSITeJILHO ll y6e,ITT!T8Cb B TOM, 'ITO H 

a aTKX cny,:iasx MN= M,N, (pHc. 324). Ta.KH:r.t 06 -

a 
M N N, M, 

M M, - --- t--- -o:,1> 

M .- ----1--- -M , 

N 

PHc. 324 

MM , 

N N, PHc.325 

M 0 

PHC.322 

MP 

N a 

PHc.3 23 
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pa30M, oceaas CHMMe11)HS SUIJl8'8TCSI OTo6pll.meBK8M, 
K<>'ropoe cox paal!'eT pacCTOJlll'.HR Memp;y ro'IKaMH. 
JlJ06oe OT06pameeBe, OOJ111,118.101.ll;e8 aTHM CB0HCTBOM. 

uaahreae-rcs ABITTKeimeM (R.IIK nepe Mew;elffleM). 
lil:Tax, /(BJVC8 HH 8 UJJOCKOCT H - 3TO OT06 p aa:e 

HJ<e UJJOC.KOCTH-ml ce6a, cox p aJUDOIJ\88 pa CCT(Ul B H ll . 

fi oq.eMY OT06pameHHe, coxp11BJUQw;ee pacCTO
sruasi, e:a,n,i:ealOT ABH.mee:11eM. (l!JIR nepe Mew;eHHeM ) , 
MO)t(BO UOSlCII.HTh aa nplfNl'epe oceaoii CHMMeTpWI. 

Ee MO)t(ftO npe,nCTaBUTh KaK DOBOl)OT UJIOCKOCTB 

a npocTpaHCTll8 sa 180° BOKpyr OCH a. Ha PHCYB
Ke 325 noKaaauo, KaKHM o6p83Old npo ll CXO,llHT T&

Koij DOBOpoT, 

OTM e'OlM , qTO .fi 8 HT J)8.JlhB8ll CH1'lM:eTJ)Kll nnoc 
KOCTB T&Kllte BBJllleTCJI /(B H lKe HK e M (nonh3y.JfCh pa
CYIIKOM 326, y6ep; HTeCh B aTOM CBMOCTOJJTeJJ h HO) . 

,lJ;OK&lKeM CJI8AYJOII\YJO TeOpeMy: 

TeopeMa 

M 

PMC. 326 

Il pB ,!tBKZeRBH 0Tpe30 K OTOOpBJK& eTC.H u.a 0Tpe 30R-

~OKaaaTe.m.<:TBO 

Il yCTl, np H 3a,ll.&BBOM ,itBW!t8BHH DJJ'OCKOCTH 

'-OII.Ilbl M R N 0Tpe3K8 MN OT06pa;1>1CBIOTCS B TO'l
KH M , H N, (pHC. 327) . ,II.OKBJ!U! ·M, 'l''l'O 11ee1, OTJ)e· 
3OK MN OT06pamaeTcsr aa OTpe30K M 1N 1. ll ycT1, 
p - apO H3B0JlbR&S T0'U<a OTJ)83Ka MN, P, -Toq
K&, B K<YropylO OT06pamaeTCSI TO'IK8. P. Tor;1a 
MP + PN= M N. T aK KaK npH ,nsHmemrn paccron
mu r co xp &lUU0TCJI, TO 

M, N 1=,MN, M 1P 1=MP e: N ,P, =NP. (1) 

Ha pa seu CT'e (1) oonyqaeM, qro M ,P1 + P 1N1 = 
= M,Ni, H , au.a'I.HT, ro q1ca P1 nemnT Ha OTpeaxe 

M,N1 (ecn>i n pe ;a;noJIO)Kl!. Tb, 'ITO 3'l'O ae TDK , TO 6y,lleT 

1

131,J.nOJIHJlTJ,CJI uepase u CTB0 M 1P 1 + P1N 1 >M 1N 1). 

liT&K, TO'IKU OTJ)e3K& MN OTO6pam&lOTCJI B TQqK H 

oTpe3KB M 1N 1• 

H Y1kao eiue AOK83&Tb , 'ITO B KB.lK,lXyK> TO'IRY 

P, OTPe3I<a M ,1:f, OT06pa.mae TCIJ K&Kas1-HH6y;11b TO'I-

M 

PHC. 327 

M, 

N, 

M, 



Ka P 0Tpea1<a MN. AoKaJKeM a-ro. IIycTb P, - opo

H3BOm.HaR TO'IK8 0Tpe3K8 M,Ni, ff TO'll<8 P npH 

38;1as:BOM .ABIDK8HIDI OT06p&JK88TCII B TO'IJ<Y P1. Ha 

COOTHOWeHmt (1) H paaeHCTB8 M 1N 1 =M,P 1 +P 1N1 
CJT8.AYeT, 'ITO MP +PN=MN, H, 3H8'1RT, TO'IK8. p 
ne>KRT Ha oTpeaKe MN. TeopeMa AOKaaau-a. 

Cne,ACTBHe 

llpH ,AJ1Hlk8BH.H Tpe yrom. BH K OT06pa11eaeTC11 H8 

paiim.ril: 8MY Tpe yroJlbH RK , 

B C8MOM ll8Jl8, 8 cHny llOK838HHOA Teopei,u,1 

DPH ABH>K8RHH KBJKAaR CTOp0H8 Tpeyrom,H:HJ<8 OTO· 

6p&JK88TM H8 paam.m eA: OTpeaoK, D03TOMY H Tpe

yronbHHJ< OT06p8)f(88TCII H8 Tpeyrom.HHK C COOT· 

BeTCTB8HBO p8BHblMH CTOPOH8¥H , T, e. 88 paBHblii 

Tpeyronl>HHK. 

IlOJI.b3YIICb AOK838HHOA 'l'eOpeMoii, H8TPYAHO 

y6e,AHTbCII B TOM , 'ITO ope ABH>K8U:H H npKMllA OTO· 

6p&>K8eTCII B .8 DPKMYJO, Jtyq - H8 .nyq, 8 yroJT - H.8 

PBBHbIA eMy yroJI. 

119* Ha JiomeKHll 0 ~B lVKeKHll 

HanoMHHM, 'ITO B B8W8M Kypce reoMe'.l'pHl<i 

pa.aeHCTBO <l_>aryp 011pe,1eJTH8'.l'CII C DOMOIIlblO H8JTO· 

me1mli:. Mb! roaopaM, 'ITO <lmrypa Cl> paaaa <1>11ry

pe <P,, ecJIH (1>11rypy C:, MOlKBO 

COBM8CTlfTb H8JIOJl(8BH8 ,M C <f>H· 

rypoii ¢>1. Il oHHTHe H8JIOlK8Blfff 

B Ha!ll8M Kypce O'.l'BOCHTCII K OC· 

BOBBblM IlOBHTHIIM 1'80MeTpHH, 

nowroMy onpe,1eneeee uaJTo)l(e• 

HHSl He jl8eTCII, Ilo,it B8JTO)f(88H8M 

(j)Jl'.rypbl ¢, ua <l>KrYPY ¢>, Mb! DO· 

HHM88M B8KOTOpoe OTo6p8)1(8HH8 

<l>KrYPLI ¢> Ha <l>lll'YPY ¢11• BoJiee 
TOro, .Mbl C'IHT88M, 'ITO DPH 8TOM 

B8 TOJI.bKO TO'IKK ¢,Rrypbl 4>, HO 

H nl()(Sasi T0'11(8 DJTOCJ<OCTH OTO· 

6p&JKaeTCII a onpe.a;eneHHylO TO'I· 
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Ky nJlOCK0CTK , T. e. RIUJ 0lKe JJHe - 3T0 0T06pa,tte• 

1IH8 nJIOCK OC'TH Ba cel!a. 

OJ(H8KO B8 BCIIK08 0To6p&.JK8liH8 rut0CK0• 

CTH aa c1!6» MW aaoWBae:,a aano»ceBBeM. HMo»ce

BHH - 91'0 T8K!f8 0To6palf<8HIJR IIJIOCl(0CTH Ba ce611, 

l<0TOpb%8 o6JISAIUOT CBOHeTB8 .MR, Bb!J)a»ceaa1,u,m B 

8KCH0M8X (CM. npHJI0lf<8BH8 1, &KC'.H0Ml,I 7-18). 
3-Tlt a.KCllOMl,I ll03.B0JIJUOT JI0K8;38TJ, ace T8 CBOlt· 

CTBa BIIJIO)f(8Hldi:, K0Top1,1e M.bl ce6e 11J)8)1CT8BJU18M 

earJIIIAJI0 H K0T0pblMK ll0J!J,3Y8MCJI npa .1101<aaa

T8JlbCT B8 T80peM H pemeRHH 38)18'1. ,ll;0K9.JKeN, BB· 

np HM8P, 'l'.T0 npH B8 Jl 0 :IK8BH H p&3JIH1fllld 8 TOtfKH 

OT0 61)8*1llOTCII B p83J1B1fJllol8 TOtfKH. 

B CaM0M )18JI8, npe)ln0JI0.lKHM, 'IT0 3T0 ee TAK, 

T. e. npH B8K0T0p0M HIIJI0>K8BHH Ka1rne•T0 )188 TOT{• 

KK A H B OT06paJ1taJOTca: a op;11y II TY .lKe T0'll<Y C. 
Torp;a 4'HI'ypa ¢11, COCT0lOI(BII H3 roqeR A H B, paa

aa (\>Hlo/P8 <Pi, C0CTOJl~eA K3 OJ!BOA T0T{KK C. Or
CIO/l8 CJl8.IIY8T, 'i!T0 ¢12 = ¢>1 (BKCHOMB 12)1 T, 8. npH 

B8KOT0p0M BIIJI0lK8HJ'.IH (j)Ifl'YPB cJ>2 OT06palf<8eTCII B 

(pHrypy <Z>,. Ho 3T0 B8B03M0>KH0, TDK KaR HIIJI0>Ke• 

BHe - aTo oTo6pameRHe, a np11 mo6oM oT06p8Jf<e

JDIH TO'l'.l(8 C CTBBHTCll B C00TB8TCTBK8 TOru.KO O)tBa 

TO'IKB llJIOCKOCTB. 

Ha )t0KaaaHBoro YTJ18Plf<1te111111 cJie.11yeT, 'tl'0 

npe lUIJI0)K81f0H OTP830K OT06pa>KaeTCll aa paaabli 

8MY 0Tpe30K. ,a;eACTBHTeJIJ,HO , IIYCTb npH HIIJI0lK8· 

RHH K0Jmbl A H B 0'l'p83K8 A8 0To6pa ·lK810TCII B 

T0'll<a A 1 a 8 1• Tor.o;a oTpeaoK AB OT06pa>KaeTc11 

Ha 0Tpe30K A 1B1 {AKCHOMB 7), H, CJ18A0B& T8 JI1,H0, 

0Tpe30K AB paaea 0Tpe3Ky A1B,. TaK RAK paB• 

Hb18 0Tpe3KH KM8IO T paaable AJll{lll,I, TO BIIJI0)f(8RR8 

IIBJlll8TCII OT06p9.JK8JJH8M IIJI0CK0CTH Ha ce6a, CO· 

XPBBRIO~M paCC'l'0BBJUI, T. e. Jll06oe BllJJOlK 8HH8 

SIBJllle,,ca JJ;BKlK8B.H8M llJIO Cl<OCTH, 

,D;oK&Jf<eM , '!TO sepao H o6paTaoe YT'B8P>K/l8H H8. 

TeopeMa 

Jll06oe JJ;111t;lKeB.ffe. aan»eTcsi 11anoiiteH11eM. 
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,lJ;Ol<83aTeJU>CTBO 

PaccMO'l'PHM npoB3BOJil,B0e ABB)KeB.He (ooo-
3B8'IHM ero 6yKBOU: g) H AOK8)K8M', 't'I'() OHO SrBJUI• 

eTCH 118./lO)KemreM. B 03bM8M K8.ROB·HH6Y.ltb Tpe • 

yroJlbliff.K ABC. Jlpn AB.IUK8RllB g OB 01'o6pruteaeTCll 

aa paBltblli eMy TpeyroJibllHl< A,B,C 1• Ilo onpe,t1e,re
mno P8BB:b1X "rpeyt'OJlb.BlfKOll Cyttlec-rsyl!T B!lJlWKe· 

BBe ,. rrpu KOTOPOM TO'IKB A, B a C OTOOpamaIOTCH 
COOTBeTCTBeBBO B TO'-IKH Ai, B, H C1 • 

M, 

.!l<>KruKeM, '!TO ABIDKeB.He g COBIIQA81!T O R8· 

JIO;Ke.HBeM f. Il pe,tlllOJIOlitHM, 'ITO 3TO _ne T8.R. TOrJ.18 

sa DJIOCKOCTH BBH,t\e'l'CSI XOTR 6bl <>ABB Ta:K8JI TO'I· 

Kil M, KOTOpaH npH ABH)K8llltll g OTOOPB)l(l!eTCSI B 

TO'lKY M,, a npu IJ8JlO)K8HJUI f - B p;pyryro T0'1.1<.y 

M 2• TaK KaK npu 0To6pame111rnx f n g coxpae .1uOTCS1 
paCCTOSIHHH, TO AM = A,M., AM = A,Mi, oo3TOMY 

A ,M, =A, M z, T. e. TO'11(8 A 1 paBBOYAMeaa OT TO· 

'leK M, e M 2 (pee. 328). Aaanorwmo i:1oxaaw:aaeT
c11, '!TO TO'IKH B, B c, paBBOYAMeHbl OT TO'-leK M, ll 

M ,. OrClOAI\ CJleAYeT, <!TO TO<!Kff Ai, B, B c, nemaT 

aa cepe,t\iltrnoM nepneBJUil<YJtS!pe K OTpe3KY M 1M2• 

Ho aTO BeBO3MOmBO, TS:K KllK oepmKHbl TpeyrOJtbBB· 

1<a A 1B,C, ae Jt0)KaT aa OAB<>H npsrMoli . TSKHM O6-

pa30M, OTo6pamea1rn f H g COBOBAll,l()T, T . e • .l{BH)l(8· 

EUle g HBJ1ll8TCJ{ HllJIOlKeHHeM. Teope!l{ll J.\ORa3ana. 

A B 

{V 

CJreACT.s e e 

IIp.H ,a;BIV!t emm JD06asr «a>u:rypa oro 6p ai&a e-rca 11a 
p8BJIYIO e» «l>Hl'YPY• 

3 aAatU 1 

C 

P>tc.3 28 

1 148 ,l(OK8'k .HTe, '-ITO upa ocesoii CHMMeTJ)RH IlJIOCK<>Cl'H: 

- I 

a) npnM8lt, O8{>8JUl8.1IbB8Jl OCB CHMMeTpHH, OT06pamae-rcJJ B8 
npS!MYJO, nap811JtMbsylO OCB CBMMeTpKil; 
6) DPSIMBB, nepneB.n;H.KyJlJIJ)RllSi K OCH CHMMeTpBB, . OT06pamaeTCJ! 
aa ce6a. 

1149 ,!lOKBmBTe, '!'TO up H neRTp8.llbHO» CHMMeTPHH IIJIOCKOCTH: 
a) llpliMBJr, He UpoXOAH~ast qepea t1eBTP CB.MMeTJ)HH, . OT06p8lK8 · 
eTCSi Ha ll8p8JIJteJ1bffYIO eu: IIJ)IIMY10; 
6) np11Ma11, o:poxo,11~ali '!'epea neaTJl CH!'4Me-rpau, oTo6pamaeTcst 
aa ce6a. 
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1150 ,I(oKa:>IUITe, ,rro npa AJ3lOK8RKH yron 0T06pruKaeTCJt aa paaehtii 
eMY yrOJJ. 

PeweBJte 
llyCTb apK A8B1JOM ABIUK8Hlm Yl'OJI AOB OT06p8>Ka= H8 yr()JJ 
A,O,B,, npH'le?d TO'll.<H A, O, B oT06prutt8JOTCSI COOTBeTCTJJeBHO 
8 TOm<,R A,, Oi, B1, TaK KllK n .PH ,11811.>K81UUI coxp&HHIOTCSI i;,ac
C'l'OSIBll'.H, TO OA = O,A,. OB = O,B,. EcJra yroJI AOB aepaaeiipay
T.J>m, TO Tpeyrom,IIHKH AOB » A,O,B1 paaa:bl no TJ)eM CTopoalUII, 
H c;re,noeaTeJiouo, LAOB = LA,0 18 1• Ecrui yro.11 AOB pa3nepuy
Ti:rn, ro n yl'OJI A,O,B, paaeepsyTblu (AOKIDl<HTe 3TO), noa-roMy 
3TH yrm,1 paBBl,l. 

1151 ,UOK&mllTe, \'fTO npll ABH}l(8BHH rrapannem,Rh!e upS1Mb18 OTo6pa 
,t<8lOTCSI B .8 napan.nenbBl,18 npHMWe. 

1152 ,UoK8>KBTe, 'ITO npH ABl'l>Keltlfif: a) napa;ineJiorpaMM oro6pa>1<a
e-rc11 ua 11apaJJ.11enorpaMM; 6) Tpanen11,i OTo6plUfta .eTCa aa Tpane 
runo; a) po11!f6 oro6pamae1;CH ua poM6; r) npm.coyroma:11K oT06pa
mae-rcn BB ITPflllfOyr0JrbB .J!;K, 8 KBllAP8T - ua K88.tlJ)8T, 

1153 ,I(oKa,f< RTe, 'lTO npn ABll>Kemrn OKPY>KllOCT b OTOOPIDK88TCSI 88 
OKJ>y,KBOCTb TOI'O me PAAHYC8. 

1154 ,1J.OK81KllT8, 'JTO oT06pa,KeRMe UJJOCKOCTR, IIpll'. KOTOpOM K~A8fl 
TO•UUI OTo6paJt<a8'1'CH 88 ce611, Sl&JJHeTCSI BM0)1(81Ul8M .• 

1155 ABC H A,B,C, - npoH3BOJJbable TJ)eyro./IbBJJKJJ • .z:loKBJKHTe, qro 
cy~l!C'l'ByeT ae 6onee OAS.Oro ,IIDIDK8lUfff, npa KOTOpoM TO'IKH 
A, B H C oTo6pamatoTeB B TO'IKlf A 1, B1, C,. 

1156 s TpeyroJll>:aaKax ABC H A,B,c, AB= A,B,. Ac~ A,a,, BC= 
= B1C,. ,Uolt8>RHT8, 'ITO C~8C'l'DYeT ABll)K8HRe, apa KOTOpOM TO'l 
KH A, BBC OT06pa>K8lOTCH B TO'lKH A 1, B1 H C., H npllTOM TOJrb • 
KO 0,1180, 

Pemeu:xe 
llo ycnoe1:uo 38/l&<rlf Tpeyro,m,HHKa: ABC a: A.1B tC, paBBJ,J no Tpe111 
CTOJ)01{8M, CJie)l088T8.llbBO, cyn.ecTBYeT 11.anomeea:e, T. e. JUlRJt<8• 
Hile, llpH KOTOpOM TO'lKH A, B H C OT06p8)1(8IOTCB COOTB8'1'CTB8B· 
BO 8 TO'll<lt A,, B1 H c,. aTO ABH>K8HHe JIB.!lll8TC8 eAHBCTB8HlllJ M 
){Blf)l(8RH8M, opa: KOTOpOM TO'lKH A, B B C oro6p8>K8IOTC8 COOT· 
BeTCTBeBBo B TO'IKH Ai, B, B C1 (38A8qll 1155). 

1157 ,ll;OK8'1Ul'Te, '?TO ABS 118P8JlJl8JIOrp&MMa paa91,1, ecJllf CM8>KRhl8 
CTOpoRl,l H yron Me~ HRMll OAJ{Oro napannenorpa .MMa COOTBeT• 
CTB8BBO J)ll.BBhl CM.emw.tM C'l'OJ>OH8M H Yt'JIY Me)l(,lly HRMH .l:(J)YI'OI'O 
D8p8JIJJ8JI0I'p8MM8. 

1158 ,Uaeo1 AJ38 npstMhle a H b. IlOCTpoilTe OPHMYJO, ea l<OTOP YlO OTO· 
-6pll:>KBll'l'CH n p stMBff b npu oceaoii CHMld0TPHR c OCblO a. 

1159 □ ,Uam.i DPHM8JI a a '!eTb!J)eXyroJibHKK ABCD. IlocTpoJi'Te \'.l)nry
py F, Bil KOTOpyt<> OTOOJ)8lK8eTC8 J.11lllllI>Iil qeTl:,l:J)eXyroJJbB.HI< IIPR 
oce110.u CHMMeTp e u C OColO a. ' ,ho npe.D,CT8BJtfftlT COOOH q, a rypll F? 

293 ,llnu.,..•nu11 



1160 □ .z:t= TO'!Rll O H np.l!MllJI b. IlocTpoliTe np.RM)i'IO, aa KoTopyio 
0'1'06pa.maeTCH OP.RMaJJ b DPH ueHTPMl>BOH CHMM8TPl:lll C qeBT· 
poM 0. 

1161 Cl ,D;aBbl TO•rKa O o TpeyroJX&BHJ< ABC. TiocTpoihe <t>orypy F, 
Ba KOTOPYIO OT06pa)K88TCH Tpeyl'OJlbliKK ABC npH ueHTPMbHOit 
caMMeTpHH c ueaTpoM 0 . t.{To npe.i.cTaBJIBeT co6ou (j>Hrypa F? 

f ~ Ila pa.rrJieJI1>HhIH rrepe llOC li rroso poT 

120 IlapaJIJieJ1LH.btii nepeuo c 

IlyC'l'li a - Jt&Bm.m aeKTOp. Il apamte m.flLtM 
nepeR0OOM H8 B8KTOP a H83btB88TCJI OT06paJReane 

DJIOCKOOTH 88 ce6H, npH J<OTOpoM KaJK,ABJI TO'CK8 M -OT06pa>Kal!TCJ! 8 T8K,yIO TO'IKY M,, '{TO BeKTOp MM, 
pases B8KTOPY a (pHC. 329). 

Ilapa n n em ,m.tii: n epea oc SlllJi ll eTCll A BHat eHH • 

eM, T. e. OT06pameHH8M OJIOCKOCTH 118 ce6JJ, coxpa

HffiO~KM paCCTOIIIJHll. ,D;o.1<a.>1<eM 3TO. IlyCTb np H 

nap8JIJI8JibBOM nepeaoce H8 BeKTOp a TO'IJ(H M H 

N OT06pa>K8JO'l'C.lt 8 TO'IKH M, H N, (CM. pac. 329) . 
-... .. - .. --

TBK KB.I< MM 1 =a, NN 1 =a, TO MM, =NNi- OTC10;:ia 

cn0,11yeT, 'lTO MM 1 II NN 1 a MM 1 = NN 1, noaTOMY 

"l eT l>lpeXyrOJil>HHK MM 1N,N - nap8JIJI8JIOrpfil\W. 

CJ1eI(OB8T8JibBO, MN= M 1Ni, T. e. pacCTOIIHHe Me·>K· 

11.Y TO'I.K&M H M H N paano paCCTO.RHHlO Me>Klf.Y 'l'O'I· 

K&M H M 1 H N 1 (cny-qae, KOr.1ta TO'lKH M a N pac

lJOJIO>Keaw Ha npJlldoli:, ll8P8JIJI8JibBOi1 BeKTOpy a, 
PBCCMOTp HTe CaMOCTO.R<reJ'lbBO). T aKHM o6pa30M, na

PllJIJieJil,Hblit nepenoc coxpaHReT paccroinurn Me>K• 

11,y TOqKaMH H UOSTOMY npe.l(CTBBJIReT co6ol!: .D.BHme

BH8. Hat:JIJl.l(HQ 9TO JtBH>KeHHe MO>KHQ npe.l(CTaBHTb 

ce6e K8K C.l(BHl' acei!. IIJIOCKOCTH 8 H8DP8BJI8BllH -.1(8HHOl' O BeKTopa (1 aa Jll'O .D.JIKBY-

121 IlouopoT 

0TM8THM na UJIOCKOCTH TO'lKY O (ueHTP no-

N 

PH0. 329 

BOpoTa) H 38,llftAHM yroJI a (yroJI noaopoTa). Iloao - 1 
pOTOM IIJIOOKOC'l'II BOKpyr TO'CKH O 88. yron a B8· 
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3bIBaeTCH OTO6pa.lKeeHe IlJIOCKOCffl aa ce6H, npB 

ROTOpOM I<8)1(,l{M TOQ!<.8 M OTOOpa.lKaeTM B TaI<YJO 

TOqKy M 1, 'ITO OM =OM, B yro.11 MOM, psaea a. 
(pac. 830). Ilpn: 3TOM TO•U<a O OCTaeTCH HS MecTe, 

T. e. OTO6pama81'CA Ca.MS B ce6JJ, S ace OCTIIJll,HIJe 

TO'lKB noeopaqf(BaJOTC11 BOKPYI' TO'JKB O a OAHOM 

H TOM .lKe aanp8B.ll811HH - no 'laCOBOH 'cTpeJtKe HJIH 

nponm 'JBCOBOH CTpe.llKH. Ha pncYHJ(e 880 H3O6pa

.lK'E!H lIOBOpOT npoTBl3 'f&COBOJ\ CTpeJIK.ll. 

IJ011opo T QJIHeTCJr ABHJll:eHHeM, T. e. OTo6pa

.lK8HH8M IlJtOCKOC'l'H HS Ce6Jl, COlCp8BJl10tt(HM pacCTO• 

lll!lU!. 

,ll;OK8)!(8 M 3'1'0. Ilyc'tb O - neBTP t!OBOPOTS, 

ex - yron noaopoTa npOTlilB qacoaoJ:i CTpemm (cny
'fa.it noaopoTa no 'f&coaoJ:i CTpenKe paccMaTpHBa

eTcn 8.HaJlOt'R'iH.O) • .n:onyCTJJM, '!TO npH 3TOM DOJIO· 

POTe TO'IK H M H N OTO6p8ll<8lOTCH B TO'JK H M, H 

N, (p»o. 8i3l) . Tpeyroni.mtKB OMN a OM 1N, 
PSBHbl no ABYM CTOPOBSM H yr_ny l'd8)1(,!IY HHMH! 

0M=OM 1, ON=O N 1 a LMON=LM,ON 1 (.IUJJ! 
cnyqsH, 1:1ao6pll)!(eHHoro Bil pacyH1<e 831, KSlKJIW 

ll:3 3T l:IX yrnoe paBeH cyMMe yrna o: a yr.'!a M 10N). 
H3 psaeac 'l'a a M'HX TpeyronbHHJ<OB 0Jl8,!{Y8T, 'JTO 

MN=M1N11 T. e. PBCCTOIUIHe MB~ TO'IK8MH 

J\f H N PllBHO paCCTO1!BHIO M8atAY TO'JK8MH M I H 

N 1 (CJty'fall:, Kor,ixa TO'll<H 0, M » N pllcnoJiomell.bl 

H8 OJIHOJ:i lip111',JOl!;, PSCCMOTpwre 08MOOTOllT8JlbHO) • 

.lil:Srrut, llOBOpoT co xpa .WleT pSCCTOSUUi11 M8;f(A}' TO'l• 

K8MI! II D03TOMY lIP8ACT88Jlll8T cot5oli ,IXBHlK8HHe, 

::lTO ABHJKeHKe MO)l(BO nJ)e,IXC'l'SBHTh ce6e 1(8J< no

llo_poT scell: lIJIOCKOCTH BOJ<pyr ,IXBHHOA TO'll< H O ea 

,11aaHblil Yl'OJI o., · 

PMo. 330 

0 

Pi4o, 33 1 

-1162 Haqep'l'i!Te OTpeao1< AB H seRTOp 1\f1\f 1, IlocTpoATe. OTpe3OR 
A1B1 , l<OTopw aonyqa&Tcsi lta 0Tpea1< a AB napannen&HbIM nepe--BOOOlll Bil B81<TOp MM,. -1163 □ Hi1<1epTHTe Tpeyrom.HH1< ABC, seKTOP J\1M 1, l(.()TOpbIA He na.• 
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JU!Jil>.lt:blW cTopoae AC. IlOCTpoihe TJ)eyrOJJ&BHK A,B,C,. KOTOPwA 
noJty'laeTCJl a3 Tpeyro.11:b-e:w«l ABC n.apaJ1JJem,m,1M nepeaocoM: 

- 4 a) aa BeKTOP MM,; 6) I.la Be.KTOp a. 
1164 0 ,ll,am,r pasuo6e.i:tpe:mo,.rA TpeyroJJl>RBK ABC c ocaoaaKHeM AC 

R TllK8JI TO'll(.a D ea rrpRMOH AC, 'ITO TO<t:Ka C Jre>KKT ea 0Tpe0Ke 
AD. a) IlocTJ)OHTe OTpe3oK B,D, xorophd! noJIY'{aeTCH ea OTpe3tui 

BC napannem.H.btM nepeeocoM ea BeKTOP CD. 6) ,ll,oKa»<UTe, qro 
'teTblpexyro.ru,HII.K ABB JD - paseo6em,e11H8JI Tpanea;HH. 

1165 ,ll,aHbl TpeyrOJibBH.K, TPIUJ.eD;IUl H OKPY)l<BOCTb. Iloc'fpoHTe <}mry
PLI, KOTOpble l!OJIY'Jll!OTCJI H3 3Tli!X (l)aryp napaJIJleJrbRLIM nepe -

llOCOM ea .i:taJJBbm 88.KTOP a. 
1166 CJ Iloc·rpOHTe OTpeaoK A,B,, KOTOPblH OOJ1)'•1ae-rca 83 .i:taHBO· 

ro O'tpe3Ka AB noaopoToM aoi<pyr .11aaBoro neeTpa 0: a) ea 
120° no 'IBCOBOH CTpeJIKe; 6) Ba 75° npoTRB qacoao~ CTpeJTlrn; 
B) BB 180°. 

1167 IlocTpoii'.Te Tpeyrom.HHl<, KOTOp1,1ii DOJIY'{BeTCJt H3 l\lUlHOl'O Tpe
yro.lrhellKa ABC DOBOpOTOM BOKpyr TO'IKJI A BB yl'OJI 150° npo• 
THB 'laCOBOH CTpemoi:. 

1168 To<n<a D SfBJISleTCJI TO'll(OH rrepeceqearrn 6HCC8KTPHC paBHOCTO· 
po11uero TpeyroJ11,mfl<a ABC. ,ll,oxa,t<,1-ITe, 'ITO rrpa noaopoie BO
KPYJ' To<n<·n D 'Ba yro11 120° Tpeyrom; .!lHK ABC oro6pamae-rcSI ua 
ce6n. 

1169 ,ll,OKIIJKHTe, 'ITO rrpu nosopo'l'e KB8,ltpaTII BOKPYI' TO'IKB nepece
'1811HH ero l\H8TOHaJJ.eH ea yroJr 90° KBaApaT OTOOp8.;ruleTCII ea 
ce6SI. 

1170 □ IlOCTpOihe OKpy)KBOCTb, ROTOPM oo.1ryqaeTCa H3 ABBHOH 
OKpy>KB.OCTH C JJ,eH'l'pOM C DQB0p0TOM .BOKPY1' 1'0'1101 0 BB yron 
60° npoTHB <raCOBOH CTpe.,!KH, eCJlll: a) TO'l.KH O B C ae COBD8l\8· 
IQT; 6) TO'IRH O H C COBOSJIBIQT. 

1171. □ IlocTpO/{Te npRMy,o a., KOTopaSI oo.nyqaeTCJI 1:13 J{aDJJoi np11-
MOil. a noaopOTOM BOKpyr TO'lKli O ea yron 60° DO 'l.aCOBOA C'l'J)eJJ • 
lte, eCJJ~ np11M8JI a: a) ae npoxo.i:tll"T qepea '!'o<my 0; 6) npoxoJ:UlT 
qepea TO'lKY o. 
P emeBHe 
a) IlocTpollM OKPYJKHOCTb C ~eaTpoM o, KOTopaSI KacaeTCJI npSI• 
MOH a (OO'bSICBllTe, Ka.K ato C,lt8Jl8Tb). IlyCTb M - TO'I.K8 xaca 
HHSI. llpn DOBOPOTe BORpyr TO'lKB O 8TB oxpy>KBOCTb 01:o6pa
mae-rcs: aa ce6si, a KBCaTeJJ.bH&SI a oTo6pamaeTca ea ueKOTOPYJO 
J<8C8T8JlbHYIO a. (OO'bSICBHTe noqeMy). ,rcnsr noC'l'J)OeHH8 DPS!· 
MOH a, llOCTp0JfM CBll'laJJB TO'IKY M,, B KOTOPYIO OT06pamaeTCII 
TO'IKB M npn DOBOpOTe BOKJ)yr TOtfJUl 0 B.8 yro11 60° no qaco -
80:H CTJ)e.llKe, a 3BTeM npoae,1teM 1taCa'1'eJl:bH)'lO a, K 91<PY*HOCTH B 

• To'l1<e M,. 
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BonpOCl>I JJ;JUI nOBTOpeHH.11 K r JiaBe Xffi 
061,11CRH'Nl, '0'0 T!U( OC OTo6pameaHe nJIOCKOC'l'R aa, Ce6st. 

KaKoe oTo6pa)KCHKC .OJIOCKOCTJI H83&11l80'l'CJJ: a) OCeJIOH CKMMCT· 
pJ1eli; 6) nerrrpam,nott CHMMCTpHeii? 

p;oicalKlfl'e, 'ITO oceaaa CH'MM&rpnst JtBJrHeTca oTo6_pameBlle>.r llllO · 
CKOCTB H 8 <:e6H. • 

qro Tll.KOC AB0.)!(C811C (HJIB oepeMell.\e ,uue) OJIOCJ(OC'l'lf? 

,Zl;OKalRHTe, 'l'l'O oceaan CRMMeTPHR llBJl8CTCff ABJl)f(Clll!eM . 

8.anaeTCll Jm neuTp8.JIJ,Han CHMMC'l'PH8 ABH)l(eBU'.eM1 

}J;OR&JICHTC, 'ITO Dplf ABJl)f(CBRlf O'l'p830R OT06p8 .)1(8eTCR 88 O'l'pe • 
30K. 

,ZJ;oKalfUITe, 'fl:O llpH J(lll:llKCBlOI Tpeyrom,lfRK OT06pamama 88 
paaBblH eMY TpeyrOJibBl(K, 

06'b8CBRTC, 'ITO TaKoe '88JIO)l(CHHe. 

,Zl;OK8)1(HTe, '!TO DPH HMO)f(Clil:lH p83JIH'fHble TO'll<lt OT06pamalOT· 
CJ! B P,83JIK'illbl0 TO'fKH. 

,L(oKamnTe, 'ITO 88Jl0)1(8H118 SIBJISleTCSI ABH)f(8HHCM anOCKOCTH. 

)J.OK8li<RT8, 'l'l'O mo6oe .l{BHJKeime JlBJlllCTCR BBJl0)1(8BHCM. 

Bepeo JIB y,rnepm,n;e1me, 'ITO npR ABRJKeBBll mo6asi cpHrypa OTO· 
6pruKaeTCJi ua paauyio eii <1>1:1:rypy? 

Ka.Koe oTo6pa)l(eltHe DJIOCKOCTR B83blBaeTCa na ,paJUieJibHblM nepe
BOCOM Rll AaBJll,Ifi B8RTOp? 

,Zl;ORalKRTj;!, '1'1'0 napaJ111eJlliRl,Ill nepeaoc JJBJl:/l8TCll ABH)f(Cl-U!CM. 

KaKoe oro6pamem1e nnocKOCTH R83bltlBeTCa noeopoToM? 

,IlOK8.)!(KTe, 'lTO DOBOp-OT BBJlRCll'CII ABH>KelllleM. 

JJ;onoJIB~tTem.lll,l e aa,o; a'Cut 

1172 IlpH ')UlRBOM ABIPRCB.0ll 1<8.)f(,ll;8Jl B3 .l(Byx TO'leK A n 8 oTo6pama • 
eTCJl ~a ce6A . ).J;o1<ama-re, q-ro mo6aa --ro-,l<ll npll'l,foij AB o,-o6pa 
;icae-rc,r 11a ce611. 

1173 Il p),I ;i:arraoM JIBKllteHHH K8)1(A8.H H3 sepunrn TpeyroJibRHKa ABC 
oT06_p8)1(aeTClt aa ce6a. ,D;oK8)1(11Te, 'ITO JII06aa TO'll<8 nJIOCKOCT B 
o'l'06pll,)f(aeTca a .a ce6a. 

J 174 ,l),oKll}f(wre, 'l'l'O ABB npllMOyronbUB.1<8 PaBBbl , ec.nK: a) CMC)f(Hble 
CTOP!)Hbl o,n;aoro llpltMOyr0JILHHK8. COOTBCTCTB8BBO pasBbl CMe>K· 
RblM CTOpo11aM ,n;pyroro; 6) cTOpoaa H Alllll'OHaJIL OAHOt'O llPJrMO· 
yr0JlLRHKa COOT.BCTCTBCHHO paBIJ.bl C'l'OpQIIe H .l(lfaroa:BJIH .11:pyroro. 

1175 □ .ll8Rht llPHMaJl a Iii TO'lKH M H N, nemaII.1He 110 OAHY CTOpOHy 
O'I' aee. ,I\OK8 .)l(HTe, 'l'l'O JJa llpl!MOH a Cyll\eCTJlyCT 8,!llfllCT881IB8.B 
TO'l;Ka X, TaKaJI, 'ITO C}'MMa pacC'l'OJIRHii MX +XN BMeC'I' HaH • 
Me111,mee 011aqeu0e. 



1176 □ ,IJ;aH1>1 ocTpwii yron ABC H TO'IK& D BIJYTPH aero. Jilcnom,ayA 
oceBylO CUM1'Ul'l'Jll00, BaH;I\H-Te B8 CTopoaax A8.!Qi0f'O yrna T81Ofe 
TO'fJ<H E u F, 'lTo6w Tpeyron1,mm DEF HMen 1taHMea1>ml'!li: nepH , 
MeTp. 

I 117 Me,1t1t1Urbl AA 11 BB, H CC, Tpeyron1,enKa ABC aepeoeKaio rr
c11 e TO'Jl<e M. To=e A 2 , B2 a C2 ltllJlSIIOTCSI coOTneTCTBeB-
1:10 cepeAHuar,m OTpeaKoe AM, Btv.f n CM. ,D;oKB)KH'l'e, 11To 
c.A, B,C, = 6A2BiC2• 

PemeBXe 
T8.l< Rax M - TO'!Ka aepece11eHHll Me.lllUUI Tpeyron1,n11J<a ABC, 
TO AM=2MA ,. Orc10,11a, Y'lllTblBBII, '!TO TO"l:Ka A 2 - cepe,11Haa 
OTpe3Ka AM, IIOJry'{aeM MA 1=MA 2 , T.e. TO'IKH A, .u A 2 CUM• 
MeTpH"l:lfl,I OTBOCHTenl>HO TO'IKH M. M8J!Orli'IHO TO'IKli B1 li .82, 
a T8.IQKe TO'lKli C1 H C2 ClQ,llileTpJ'PU[hr OTHOCHTem.eo TO'l:KH M. 
Pacru,,:OTpWII a,e!ITpam.ayio CHMMeTpHlO 0'rHOCHTenJ,80 TO'IKl'I M. 
IlpH 3TOK CHMMeTJ)HH TO'O<-'il A1, Bu c, OT06pal!UUOTC8 JI TO'l-
10! A 2, B2, C2, ao3TOMY Tpeyron1,aH1{ A1B 1C1 OTo6pa>KaeTCll aa 
TpeyroJibHJfK AaBiC2, ll, CJie,IIOBBTeJibBO, 
6 Aa8 2C2 = 6 A 1B 1C,. 

1178 Ha CTopoaax AB H CD napan-nenortiaMMa 
I ABCD llOCTpOeBbl KB8,llp8Tl>I TBJ<, KBJ< llOK8· 

.3ano ea pBCyeJ<e 332. HcnO .Jib3Yll napannem,
Bbl,H nepeaoc, ,110KamHTe, 'ITo OTpeaoK, coe,1111-
HS110nt11:i't D.BHTphr 3THX KB8,IIP8T0B, p8BeH H 
napaJinenee cTopoae AD. 

117 9 * Ha C'l'Opose AB np-oyroJT1,mfJ<a ABCD no 
CTPQeB -rpeyrOJlbBlfJ< ABS TBK, KBJ< IIOK838BO 
Ha pacyBJ<e 333: CC1 .LAS, DD, .LBS. J/(.c- A 
nom,aya napanJieJIJ,m.tJi: nepeeoc, ,IIORa>KBTe, 
'!TO npBMJ,1e SK H AB B38,llMBO nepne~lfl<Y· PHc. 33 2 

Jillplfl,I. 

1.180 B Olq)Y.lKHOCTb C o,eirrpoM O BllHC8llhl ,1188 PBBlfOCTOPOHBliX Tpe
yroJibll:l!Ra ABC a A,B,C 1, npn11eM sep1mnu,1 o6oaaa'!eBbl TBJ<, 
'!TO sanpas nee:ae 06xo,11a no ,11yre ABC OT T0"IKH A K T0'IKB C 
C0Bll8,1188T C H&llpaBJIBHHeM OOXO)l8 no )lyre A,B,C, OT TQqJ<K A , 
K TOlnce C). Hcnom,3y11 ll0BOPOT BOKpyr TO'IKH o. ,IIOKIUKHTe, '!TO 
.nplJMble AA,. BB , 11 cc, JIH6o npoX0,IIHT qepe3 TO'IKY o, JIH60, 
nepeceKal!Cb , 06paay10T Pal!HOCTOPOHBHH Tpe- D 
yroJibTU£K. 

118 1 □ ~8Bbl ,IIBe nepeceKalOID,HeCII np-bte H TO'!• 
K8 o. He Jl8JK8IJt8:ll HK IJ8 OABOH U3 HHX. He, 8 
ll0Jtb3Yl! llBHTpan&RYIO CHMMBTpmo, llOCTPOil- -c.:g:;;==~t 
Te op11My10, npoxo,1111.uzyro <1epea TO"IKY O, 
T8K, 'IT06bl O'l'pe3O1< 3T00 JipBMOli, OTC8K88-
Mblli ,!lllRHbIMH !Ip.RMb!Mlt, ,lleJIHJICII TO'll<Oli 0 
llOIIOJI8M, PHC .33 3 
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1 J8 2 HcnoJ11>3YSI napaJIJI8JI&Jf.blit nepeaoc, nocTpoihe Tpaneuruo no ee 
OCJIOB8Hllll111 H .ll,ll8!'0H8JI.FIM. 

l J 8.'\ □ Aaebl napamreJI&U-bl .e npsiMble b a c IJ TO'!Ka A, ae JI8>Katt\8SI 
SH sa 0,IU,lOH ll3 Hl:IX. IlocTJ)Olhe P8llHOCTOpOHHIIB Tpeyrom,Bl!K 
ABC T8.K, 'lT06bl aep!Ullubl B H C JiemaJW cooTBeTcTaeaso ea 
apJtMblX b i-1 c. CKOJibl<O pemeu.ll'.~ ~eeT aa.11,aqa? 

Peme1Ute • 
,qorryCTHM, 'ITO 3~aqa peweaa Ii RCKOMblft TpeyroJibHRK ABC llO· 
CTpoea (pac. 884, a). IlpH nosopOTe IlJIOCl<OCTH BOl<pyr TO'll<H A 
-aa 60° no q_acoabft . c-rpeJll<e 11epnnraa B OTo6pamaeTCa e 11epilllllly 
c, Il03TOMY n'pllM811 b OT06p8.lK8eTCII Ha IIPIIMYIO b1, npoxo,1vu.ny10 
qepea TOtll(Y c. llpll.MYIO b1 JierKO llOCTPOHTb, ae IIOJll,3YIICb TO'l · 
KaMa B a C (cM. aa.11,aqy 1171). IloCTpo1rn npRMylO b1, saxo,i.HM 
TO'll<Y C, B l<OTOpoH rrpRMaSI b1 nepeceKaeTCII C npllMOii: c. 8aTeM, 
IIOCTPOlfll oKi>YlKBOCTb C o,eBTJ)OM A P8.II.HYC8 AC, H8l(O,l{HM TO'!· 
KY B. Ha pacya.Ke 834, a BhrllOJIRCBO OOCTpoe1me. 
38.118'18 l!MeeT JIBS pemeRHR , 0.11,BO HO KOTOpbIX nonyqaeTCJI npa 
II OBOPOTC OJIOCKOCTH BOKpyr TO'llm A aa 60° no '18COBO.lt CTpeJIKe 
(t. ABC aa pHcyRKe 384, a), a APYf'Oe - np a noaopOTe o,.11ocKO· 
CTli ua yrOJI 60° npOTHB 'IBCOBO:il: CTpeJIJ<H (~ AB'C' BB PHCYB· 
Ke 334, d). 

C Q 

b 

B B' 

a) 6) 

PMC. 33 4 



rJiaB a XI V 

HaTJa.m.Bi.1e cse~eBHs 
H3 CTepeoMeTpHH 

n 0Cn8AHAA rnaea A8JlA8TCA BB8A8H"18M B CT8pe0M8TP'110 - 3TO 
TOT P83Aen reO M8TP>1"1, B KOTOpoM '13y,'4a10TCA CB0HCTB8 <!>'1• 

ryp B npocrpaHCTBe . 6onee OCH0BBTMbliO 81,j 6yABTB 3aH.'1MaTbCA 
CTepeo MeTp"18H B crapw '1X Kn8CCa)(, 8 3,ABCb Ml,j 003HBK0 M'1M eac 
C HBK0TOpblM'1 0POCTP8HCTBeHHblM'1 <l>11ryp8MH H cj)OpMyna MH A/IA 
Bbl~HcneHHA '1X o6bl! M0B 11 nn0IJ.UIABH noeepxH0CTe H. 

I I MHororpru nm KH 

122 IlpeANJe:r eTepeoMeTpHn 

~o CBX nop Mbl 311.HRMaJIHCb IlJlaHHMBTPR • 

eii - 113)/'laJIH CllOHCTBa nJtOCKRX reoMeTpll'rec1mx 

(j)ury p, T , e. <j>Kryp, ll,BJIHK0 M pacnonom eHHblX B BB· 

KOTOpo :ii UJl0CKOCTH. H o 0Kpy>K8IOII{H8 HBC n:J)e,ltMB· 

Tb! 11 6oJlblllHBCTBe CBOii M Be llll.ll.RlOTCJl llJIOCKHMH, 

OB H pac0OJIOlKBHbl B DpOCTP8 .BCTBe H BB YMetUBIOT· 
CR B KBK0A· T0 O,AlfOH UJlOCKOCTH, Jll06oij peBJtblll>IH 

npe,11:MeT 38HBJ\18eT Kal{YJO•T0 "18CTb npOCTP8.8CTB8 , 

P a3,ABJI re0 M8TPS:m, B KOT0p0 M ff 3ytlBfOT

CB CBOiiCTBB <l>H!'YP B npocTpauCTBe, HB3bD18eTCff 

CTBpBOM eT pHeii. 3TO CJI0B0 llp0HCX0AHT OT l'pe'le • 
CKHX CJI0B •CTBpe0• - OO'b&MHbra, npocrpaucrneu

am H •l',leTpe0t - H3 M 8p.RTb. 

B CTBpe0MeTpIIB BBJ)Sl;!(y C llpOCT8KIIl11MB <)JH• 
ryp8 M 0. - TO'IKBMH, IIJ)RMblMH H DJl0CKOCTJiM:B pac -

0MBTP RBalOTCR reGM 8TJ)H'l BCKH8 TBJIB ll HX nos e p x

HOCTH, Il pe,a;CTBBJteHHe 0 N!0MeTpi,rqecKHX TM/lX 

A8.IOT 0KPY JK810Jnl'IB HBC npe,a;MeTbl. TaK, nanpRMep, 

KpBCTBJIJtbl HMBJOT (j)op~ re0M8Tp H'18CK RX Ten, no

ae p xl!OCTH KOTOpblX COCT8BJ18Jl1J H3 MH0Y'OyroJlbHH • 

K0B , TBK HB uo o epxaocTH B83bl'B8!0'l'CH MH01'0l'P8R · 

HHKBMH . O,AHKM ll 3 llp0CTeHlllllX MB0Y'Ol'pBBBIIKOB 

llBJIJleTCJI KY6 (p BC. 335, a) . Oa COCT81lJl8H H3 meCTH: 

p &llB bl X l<BaJl])aTOB, K&UJ!ll )l(H,AKOCT H B B8BBC0M0 • 
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CTR npmn1MIUO'I' <jlopMy re0MeTJ)=ecK0l'0 Tena , aa -
3b[B8eM0l'O mapoM (pile. 335, 0). T&Ky10 me <jlopMy 
RMeeT 1Jwr6on1>Hl>lH Mst'I. Koucepouaa 6aBKa H llle 

eT ct>opMy reoMeTPlf'fecKoro Tena, eaa1,rnaeM0l'O 
U,lU UU IJU)OM {pHC. 335, 6). 

B 0TJlJl'{lle OT peam,llblX n pe}lMl!'l'OB 1'80MeT
Plf'l0CKRe TC.IT&, KaK H ecmrne l'eOMeTJ)H'l0CKRe <l)e 

rypbJ, JfBJUl'IO'l'CII ooo6pamaeMLl11Df OO'l>eKT8M8. Mhl 
IIJ)eACTallJISleM reOMeTpll'fecJ<oe Tel10 K8.l{ 'IBC'l'b npo
C'l'p8BCTBa, OT]leJleltl'lylO OT OCT8JlbBOM '18CTH npo
CTp8BCT&a noaepXBOCTJ,IO - rpaBHlJ,eit 3TOl'O Te.Ila. 

•raK, RanpH.Mep, rp11mn~11 w11pa eCTb c(j>epa, a rpa 

lCHD,a t{HJlllB.llP8 COC1'0IJT ll3 ]lByx Kpyroa - OCB.0B8 • 

a:ri ~HJIHll,tlJ>ft u 6o1coao'ft aoae1>x11ocTe. 
0JIOCK0CTJ,, DO o6e cropoew OT KOTOPO.it in,te

lOTCB TO'IKR ,!18HB0ro Tena, H831>11l8eTC8 ceK~eii 

n-nocKoe-n,.,o .n-oro TeJJa. ({)lfrypa, rcoropSH o6paay
e-rca npR nepece'l.eJIT!lJ TeJla C C0KYlflei1 llJIOC.KOCTblO 

(T . e. o6~8Jt 'IBC'l'b TBJl8 H ceKYlflBH llJIOCKOCTH), ua-
3btB80TCR ce'leBJteM -rena. Ta.IC, eauplfl\JeJ), ceqeaH
eM mapa JIBilllleTCJl Kpyr (pR C. 336). 

Ilpn asyqemm IJl)OCTpaaCTaemn.rx <l>ID'YP, a 
'18C·1'ROCTH reoMeTPR'lecKJfX Ten , ll0Jlb3YIOTC.1£ lllC 

1Jao6pamemurMR ua qepTe>«e. Ka:K lJl)8BIDIO, eao-
6pameHHeM npocTp8HCTB BHBOTI qmrypw CJl}')f<JJT 
ee npoeKD;HJI lift TY mm HJJYlO llJIOCKOCTb. O,r:nm 1I 

TB )l(e lpHrypa JlOIJYCKaeT p83JIK'IBbJB nao6pame

H1Ur . 06bl'IBO Bbl0.RP8IOT TO 113 mrx , KOTOpoe C03]l8-

iiT npaB II.Jlb Hoe npe,IICTIIBJIBJIJfe O (j)opMe (jmryphl H 

H!lH60JJee YAOOHO )I.JUI accne ,11ouaHR8 ee C80RCT8. Ha 

p11CYHK8X 887, a, 1$ H306palf<ell.bl ABS MR0l'0l'PIIBJUI 
Kll - n apa nJlenemmeA u nu p allUl)l a , a Ba pBcye 
Ke 837, 6 - rto u yc. HeJIH,ll;HMble '18CTH qmryp 11.00-

cSpamem,r Ill'rPHXOB&IMl{ JIHIDUI.MH . 

B 3TOii rn11Be MJ,I paCCMOTpliM BeKOTOpble 

!JJl:zlbl MH0rorpaamntoB lf Tena llPatt\BlllUI' - ~ 
]III !ll{P, xouyc, map, npwue,11eM (j)opMynw, no KOTO 

pbtM BbI~CJIHJOTc.1£ HX OO'biiMbl If IlJl,Oiqll)IH JlOBepx 

HOCTeii. Up11 3TOM Mbl 6y AeM Olll:IJl8TbCJI D OCROBHOM 

1111 sar.!U!Allhle npeACT&D :ne11Ba . Bonee noJIBoe o6oc -

30 1 

3awmpUXOtlJOHHt,dl 
KPJII - c.etteNtu wapa 

nAOCK OCffl.Olf) Q. 

P11c. 336 

a) Uop,u AtMnun,i/ 

8) &1t11• 

PHc. 337 
H U-'11.(J/ U,HtJJt' ,v11tile1111.A 
ttJ cnwptto .. •u·mpw.1 



BOB8BJ'l0 OllHC8Hlll>IX cpru<TOB H ct>oPMY,'I 6y;t;eT AlUIO 

B CHCTeMaTK<JeCKOM 1-ypce CTepeOMeTpHK, H3y<tae

MOM e 10-11 KJiaccax. 

123 MHororpa_H_IIHK 

HanOMlUIM, 'ITO B U.1I8JUIMeTPHH npH H3Y · 

qeHBJI MHOroyrom,JIHKOB l\1'ld p8CCM8TPKB!lJ!l'I 

MBoroyroJIJ:,HHK JIH60 Kill< 38MKHYTYIO JIHBHIO, CO· 

CTBBJieBBYIO H3 0Tpe3KOB H ue HMe!Oll.lYIO CaMonepe

ceqem:m (PRC. 338, a), JTJ'l60 KaK qaCTb UJIOCKOCTU, 

orpalllf'leBHYIO 3TOfl J!HllHefl, DKJTIO'll!Jl ee caMy 

(pHC. 338, 15). IlpH H3yqeunH MHOrorpaHHHKOB Mbl 

6y;t;eM UOJlb3088TbCJJ BTOpblM TOm<OB8JIHeM M:eoro

yroJJblfl{K8. 

l C O,AaHM 0a C8Mblx npocT&Jx MHororpaall.H

KOB - np.RMoyroJlbHbtM napaJIJ1eJ1eID!ne.110M - Bbl 

3HIU<OMht ABBHO. 3TOT MllOrorp8lJllllK COCTaBJieH 

H3 mecTH npSIMOYroJTbHHKOB (pHC. 339, a). <l>op 

MY npRMoyrom,aoro uap8JIJ1eJ1enHne,t1a HMeJOT KO · 

po6xx, KOMB8Tbl H MaOrHe APYTHe npe,t1MeTbl, Ha 
P KCYH1<8X 339, 6, 6, /! H306pa;iteBbl APYTHe MHOro

rpamnIBH: xy6 (aro npsMoyroJihHhtli napannenena

neA, COCT8BJJ0HHblii H3 weCTH paBHblX KBa,Ap8TOB), 

T8TP8.3AP, OKTB3AP. 

Momao CK83aTb, 'IT() MBOI'Ol'pBBJUIK - 3TO 

noeepxJIOCTb, COCTaeJieHHM H3 1,tHoroyrOJJbHJ'IJ(OB H 

orp81IH'lill8l01I.18JI HeKOTOpoe reOMeTpH'leCKOe TeJIO. 

&ro '1'0JIO T81()1(0 H83bf880TCJ! MHOrorpaBBHXOM, 

M.E-' ""-< 

' ' ' I, ,, 

, , 

~ 

I ' I , 

I 
I ~-

n pJIMOVtO~♦H wU 
nopa.,u~f:1u1n~8 

Pi,,c. 339 a) 
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Kl/6 

6) 

T,mpa:iiJp 

8) 

8 

A 

M HotOl/lOAtiH-UI( 
ABCDE - ~u,vpa. 

cocmotJMH-Ho.t 
u$ompUK04 

a) 

B 

A 

MHOlOIJlOAbHUK 

AJJODE- wcm• 
MOCKOCmu. . 

otpOH.Ulf.~H.IUU .,uHUl'fi 
ABCDE 

6) 

PMc. 338 

• • 

O>rmlJ3i)p 

t) 

302 ( ';tUBD xrv 



Te-rpae;q> H OKTft3AP (puc. 389, 61 z) COCTaB• 

JleHbl COOTBll'l'CTBeHBO H3 qeT&.tpex H BOCbMB Tpe

yroru,HRKOll, '<ITO OTpameBO B H'ft3BftRHB 3'1'lfX MBO• 

l'OI'pftHBBKOB: no-rpe.'leCK>'! •TeTPM - 'leTbfI)e, a 

•OKTO• - BOCeMb. 

MaoroyroJU,HlUCR, H3 KOTOpbIX COCTaBJleH 

MBOrorpalUlllK, aaal>IllllIOTCll ero rp~ll:MH . IlpH 

3TOM npe,llUOJJ&raeTCa, q'I'() IWKI\IU!e ABe COC8Alnl8 

rpaa_a .MHOrorpaBH HKa He Jie)l(aT B OABOH llJIOCKO

CTII. rpa.u:m.m UPRMOyrOJib .HOro napaJIJienernme,llR 

l!BJJl!lOTCB npRMoyrOJJbBHKR, a rpaRRMH TeTpae,Apa 

H OKTaaAPa - TpeyroJJbBllKli. CTopOHbl rpanel!' Ha-

3bma!OTCH pe6paMH , a .KOlllJ,bl pe6ep- aepWJIJIA· 
~IH MIJOrOrpaRliBJ<a. Orpe30K , COe.llHRlfJOILtldi ABe 
aepm11abl, ae npH1J8,!Vle>K8IIII1e oi:taoil rpaHa, aa
a:r.iaae-rCll ,z:taaroaam.10 MRororpamnma. Ha pllcya

Ke 339, a OTpeaoK MN - A}l8rOB8Jlb npBMoyrom,

aoro nap8JlJleJiemule,ll'a . 

MaororpllJlllHKH 6bl8RIOT Bbm y KJit.lMH H 

1l88bffiYKJJblMH. Bb1HYRJlJ>lil MROI'Orp8.BKJIK !Capru<· 

TepH3yeTCll TeM, qTQ OB pac .nonomea IIO OABY CTOpo

ey OT DJlOCKOCTH .KIIJKAOH csoeit rpaaH. Ha PIICYH· 

Ke 339 m1o6pft)l(8Hbl BblllYRJJ.ble MllOl'OJ'PaRRHJ<R, 

a aa p0cyu_Ke 840 - aeabmyKJJhnl Meororpaa

rum. 

124 IlpJI 3M8 

MHororpaaaaR, aaablBaeMhm upnaMoli, MO>l<· 

HO DOCTpOHTb CJteAYIOiqHM o6pa30M. PaCCMOTpHM 

napaJIJleJlbBLl.e llJIOCKOCTH a II (3, T. e. T.aKl1e IlJIO· 

CI<OCTH, KO'l'Opble He IIM0!0T 061:1.\HX TO'leK. B Il:/IO· 

CKOCTII 0: B03bMi!M l<8KOH·Jlll6Y-.llb MBOr.oyrOJlblllUC 

A,Aa--•An, a a llJIOCKOCTH 13- paB-8.1,,IB el\ifY MHOro

yl'OJlblllIK B1B2---B., rrpwie:M TDK, lfT06h! paaltble 

cTopoKbl A 1A 2 H B ,B 2 , A 2A 4 n B 2B 3, ••• , A.A, H 

B,.B, <ITHX MBOl"05'l'OJlbHKKOB 6hlJIH napaJIJieJib• 

HbrMH C'l'OpoHaMH 'leTblpeXy-r0JlbHm<OB A,AaBaBu 
A 2A38~ 2 • ••• , A.A 1B 1B 0 (puc. 341). 
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HtBWnJ!ltAWD M.HC.to

tpaHHUlt, ~m.4tJAtH.HW0 
U> ICB08palll(H$. 

'O ,fOCk'OCffl• tpoHU ,. 

I/Ka41l.n~U cmpt~uwU, 
paspno,,m 

.1mom MHOMUpaHHU K -

OH patlf.OA0'6ttH 

no po3HMt cmcpoH.M 
om ,mot.i n.AOC1'0C'mu 

Pllc . 340 
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npu3MaA,A,-- A,,B,.a, __ B •. 
Ocnooanw, -

.ttHOZOg ZO.llbltU ,CU 

A.A,--A. uB,B,-B,. 
Bol«!6ott t zpoHu -

rl<lpaJl.lleAOZpa.tt.ttt,t 

A,A,B,B,, -· , A..A,B,B,. 

PMc . 341 

TIO.IICBUM , tJTO nomn ,UieTCSI no,ll napMJJeJU,BO· 

CTblO npHM:blX B npocTPallCTBe • .Use IlJ)KMl>le B npo
CTpaHCTBe R83LlB8IOTCR uapaJIJ1em.BMMH, eCJJH ORB 

JJel!CllT 8 O,l{BO'lf DJlOCKOCTB ff ne nepeceKaIOTCJI. 
YKll3aHBble 'ieTbq)exyr()JJl,HHKH Jl13Jl.llJOTCJI 

uapMJJeJIOl'.PIIMMB.MK. B Ca.MOM ,!I.Me, aanpl!Mep, 8 

'leTwpexyro;n,BHKe A 1A 2B2B 1 upoTl'mononomnl>Ie 
CTOJ>Olll,I A 1A 2 ff B 1B 2 no nOCTpoemno prunn,1 0 

nap8J!Jte111,Hbl, llOi:ITOMY 8TOT 'leTbl:peX'.Yl'OJlbHHK -

napMnenorpaMM. 
n-yrom,aoii' UJ)H3M0K Wl3blB8eTC.ll lllBOrorpaa

BID( A 1A 2 ... A,.B1B2 ... B., COCTllBJleam.ra H3 AUyx pau
RbIX n-yro.ru,11ID<OB A, A i .. ,A. H B 1B 2 •• • B . - oe.eoua • 
RHK npll3M.bl II n napaJtJteJIOrpaMMOB A,A~B~, • ... 
... , A.A 1B 1B. - 6oKOBLrx rpaa eit np.uaMbl. 
0Tpe3K B A,B,, ...• A .B. U83blllaJ01'CSf 6oK08L(MJf 

pe6paM11 npH3Mbl. Bee ORB PllBllbl ll nap8JIJieJJbBhl 

APYI' APYI'Y· 
Ilpn3 Mbl 6blllaJO'I' apaMblMJf u BllKJlOBB:hlMTf. 

'ho6.bl .D.8Tl> oupe.D.eJieH:He np.llldoii DJ)H3Ml>I, aae
.D.eM ITOB.IITUe uepneB;II.DKYJt.srpuoCTK ttpllNOH a IIJlO· 

CKOCTH. Ilplll>taH a, nepeceKl110JIIIIJJ DJIOCKOCTb a 

8 HeKOTOpoii TO'iUCe H (puc . 342) , B83blll&eTC.II 

nepne~IUtyn.apBOK K 3TO:li WJOCKOC'l'B, ecJra oea 
nepoea.n,KKynirpna K mo6ofi rrpRMOH, JteJl.<811\eH 
a nnoeKOCTH a a npoxo,1v1.m;eii 'l0pe3 TO'IKY H . 
Ilepneumu<y napaocTb opsu,«ol a a DJJOCi<,OCTB a 
O6oana'la0TcJ1 TaJc a .La. 

a 

(l 

P1-1c. 342 
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EcJm ece 6oJ<OBble pe6pa 
up H3Mbl oepoeBAllKYJIJlpHbI K 

([110CKOCTllM ee oc a oeamtii , TO 

Ol)ll3 M8 H83blB8eTCSl IIPRMOii: 
(pHC. 343, a); B Dp<>TH13B0M 
CJJ}"t88 npH3M8 B8BlJB8eTCSI 

llB KJIOBBOii: (pac. 343, 6). llplJ • 
MBH npRBMB, OCB OBBHHHMB KO· 

,,opo ii: IJBJUIIOTCSI npaBHJlb .llble 
MHOl"OyroJU,RliKH, H83Llll88'1'CSI 

rrpaBBJibBOH (pac. 343, 6). 

llpA M.a.Jf MmuytoAbltOA 
'npta J<O 

a) 

Bw6 epeM npoH3 BO:rib.JJYlO TO"O<Y A o.ii;uoro 1'13 

ocu oeamtii " opoa8,!leM ttepea see npSJMYio, nepneo 
Jl'lfKYJIHpayro 1< MOCKOC'l' H JU)yroro OCBOB8BBH H 

neJ)l!CeKBlOI.IIYJO ee a TO'I,K8 B (PHC. 844). OTpe30K 

AB Rll3hlBB8'1'CB awCOTOii npe3Mbl. B Kypee c-repeo

~eTP HH 10- 11 KJIBCC0B A0K83blll88TCH, 'lTO ece Bbl· 

COThl npH 3Mhl paBBhl H nap8.JIJJ8JIJ,HbI J{Pyr J{Pyry. 

125 Ilapa nneJienuneA 
'qeTIJlpexyl'OJ!bHBH npIUJMB, OCBOBaJUUIMH KO· 

·ropoii HBJISIJO'l'CJI nap8JIJJeJIOrp8MMhl, R!l3hl,B!leTCSI 

napaJJ11e11em(De AOM (puc. 845 ). Bee mecTh rpaueii 

aapaiurenemme.ii;a - nap8JIJJenOrpBMMbl. 

Ecn11 napanneJienane,A npaMoii , T. e. ero 6o
KOB .ble pe6pa oepneH~YJJll))B.bl R OJIOCKOCT.ltM OC· 

HOeai,mii:, TO 6o1<0Bble l'paKK - DpllMOyron&mrae. 

Ecne >Ke IJ OCHOBaKlUU il .B npll.MOI'O D8p831JleJI8Ullll8 · 

JXB cny>KBT npSIMOyrOJJhliRK8, TO 3'l'OT napa.nnenene -

08,!t - UPJIMOYJ'OJlbBWH. 
M.bt 3uaeM, '!TO ,AHaroBBJI.U: napaJIJtenorpBMMa 

nepeceK!IJOTCSI H TOIU<OB nepecetteaun ,!tennron no
nona M. OK83bfB!leTCB, 'l'l'O 8,IJMOJ'Htll{hl?,t csoi!CTBOM 
06na.t1B10T AH!II'OHBJIH napB JIJ18Jl8llHll8)1.8: 

'Ie™pe AKaroaalllf napa n11eneJU01eAS nepeceKalOT ' 
CR 8 OABOH TO'lK8 H J{8JIJITCJI 3TOif TO'll«>ii OOIIOJI.aM. 

.ll,OK838T8JlbCTBO BTOJ'O yrsepm.11enua OCBOBB• 
no aa cne.ii;yt0~eM cj>a1<-re: eCJIH .[Ille npJ1Mwe b npo-

30S 

H OIC.IOIUUIA 
•em,,,.plxgro.u,uu 

,t,pU!IMQ 

6) 

,,; ,,,...,.. ... 

Dpo.dtJAb>KtJA 
WtCht.U~lOAbNGA' npU# Jtt.O 

8) 

PHC. 343 

) 

Ompuo,cAB -
11wcoma npu:J • ._w 

PHc. 344 

ll apa..UA!Aert"n.ttJ 

PHC. 345 
.11, , .,a l tbub1~ t:-61J01·HVJ1 
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CTpBHCTBe napaJIJiem.m.i TpeT.1,eii: npllMOH , TO OB11 
napaJ111em.Khl, B TOM CJ1y,1ae, KOrAa ace TPH aps

Mble nemaT 8 O.n.BOH OJIOCKOCTH, 3TO )'TB8PlKlte.aae 

6b!JIO A0K838HO a n. 28. B o6m;eM cnyqae OHO 6y,ne-r 
)IOK838.HO B Kypce CTepeoMeTptm 10-11 KJ18CCOB, 

06paTHMCff K PHCYHl<Y 846, a, Ha KOTOPOM 

1:1ao6pameH napannenenH1IeA ABCDA 1B 1C,D 1• Ilo
CKO.JibKY rpBIDI ABCD u ADD,A, - napBJJnenorpaM • 

Mb! , To BOIi AD , BC = AD, A,D,IIAD, A,D, = AD. 
H.a aTOro cneftyeT , 'ITO BO = A 1D 1 H BC II A,D,. 
nowroMy qe,,&1pexyrom,KHK A,D ,CB - nap8,/Llleno

rpa.'IIM, a aaa•JHT, ero AHBI'OHBJIR A 1C B D 1B , 11a

-'tll10IQ'Hec11 Taxli<e AH81"0BaJ111.MH napMnene .I!llneAa, 

nepece1<a10TC11 B H81(0TOPOR TOql(e O H A8JlllTClJ 3TOH 

TO'lKOi!' IlOilOJlllM, 

AuanorH:'IRO ,[1'.01(83blll881'CII, 'ITO 'leTbl'pex

yrom.HKK AD 10 1B- napa;menorpaMM (p ac . 346, IJ), 
fl, CJie,11,oaaTeni.ao, ero ,11,Haroaa.,1H AC, H D,B oepe 

cexa10Tca I'! TO'll<OA nepece'le!IBJI A8Jll!TCSI IlOUOJIII.M. 

Ho cepeAaBol:i AllBl"OKBJlH D,B 8BJ18eTC$1 TO'<Jl'tll 0. 
TaKHM oOpaOOM , All81'0H8Jll'I ~c. D,B H AC, oa 

paJinenenBne,11a nepecei<a!O'l'CSI a TO'IKe O H ,11ennT~a 

3TOit TO'll(OJi IlOUOJ18.M, 

HBl(oiie~ . paccMaTpaaaa qeT&1pexyrom,mrn 

A,B ,CD (puc. 346, 8), TO'lHO Ta.K lKe ycTllllBBIIHBB 

eM, 'ITO ff '18TBepT8.JJ ,ltllBJ'OBBJI .& DB, npOXOl{HT qe

pea TO'IKY Ou .nemrrca e!O IlOilOJlllM, 

126 06'heM TeJJa 

TIOU8 1'He o6i.eMa Tena BBO,IJ;R'l'Cll no 8.HIIJIOl'lUI 

C noasTHeM MOID;OAH IIJIOCKOA ct,Rrypbl. Kax Mb! 

TIOM:lilJM, Kll)l(,l{blit MBOl"OYl'OJrbtlHK HM881' nJlOLQBAb, 

ROTOpas H3MeplleTCB C OOMOD,;b!O a1,16paJU100 8AH

Jlll~bJ H3Mepemrn IlJIOntBAeii:. B 1(8'lec'l'Be el{H~bl 

H3Mepe8Kll DJIO~BAeA o6bl'UIO 6epy,r KB8J!.pllT , CTO

pona 1<0Toporo paaaa e.1{1unlt1e .eaMepemrn: oTpeaxoa. 

AHMONJqHo 6y,l{eM C't.HT8Tb, qTO KBlK,!IOe HO 

paCCMIITpKsaeMblX BBMH Tell HM88T 06'b8M, KOTOpblii 

MO»cllO HOMepl!Tb c UOMOI!lb!O si.16paBBOH 8,!IKBll .~bl 

A B 
G) 

B 
a) 

P11c. 346 
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Jt3 MepellliSI O&beMOB . 8a e,iJ;HH.Hlzy H3MepeH.Hll o6'be- • 

MOB rrpB:MeM Ky6, pe6p6 KOTOporo PABHO e,11HRH1.le 

113!'10P0H.HR 0Tpe3KOB. Ky6 C pe6poM 1 CM HB3MB8 · 

eTCII Ky6H'le CKHM C8 B'l'HMeTp OM ll 06038B'18eTCII 

T8 1C: 1 CM3• A.HanorH'll!O onpe,11eJUJlOTC.!f Ky 6 H'l eCK HH 

~10Tp (M 3), Ky6H'l eCKHH MHJI JIKMeTJI (MM 3) HT . I{. 

Il p one;:typa HSMepe1nu1 o6'beMoa alia.norl!"llla 

o pone,rzype H3MepeH HSI nno~SAeit. Ilpu a&16prurnoA 

e,n1unme mmepea.Ha o6'heM TeJia BLipamaeTc11 nono

ll<W!'enbB .LrM 'llfCJIOM, KOTOpoe nor<a3btBaeT, CROJ!bl<O 

e.zvuulll, H3MepeHlUI 06'beMOB H ee 'IBCTeA Yl<JlaJlbl88-

IOTCSI B 0TOM Tene . Jlceo, 'ITO 'LHCJIO, BblpruRaJO~ee 

06 'beM Tena , 3BBUC l!IT OT Bb16opa 0.11.H RKI(LI H3Mepe

!ll<III o&beMOB. IloaTOllilY e.11RBH1{8 lf3MepeBHll o6'be

MOB YKB3WlllleTCIJ noc.rre aroro 'llfCJla. 

li lUIJ)HMep, ecJYH a 1<a'lecTBe e.lO{H]{Ubl H3Mepe

mrn o6'b0MOB B3l!T 1 CM3 , WnpH 3TOM o6'b0M V B0KOTO · 

po ro Te.118 0l(838JICII P8llB.bIM 2, TO nmnyT: V = 2 cw . 
ECJIH ,!{l!B TeJia paBB.bI, TO K8)f(,AOe H3 B:HlC co

.11ep>KHT CTOJlbKO lfCe e,l{HB ~ H3MepeHFIII o6'heMOI! H 

ee '18CTefr, CKOJlbl<O Iii ~yroe T0JIO. TBRHM o6paaoM, 

1°. P a aHbl e Te Jia llM0JOT pa aHLie 061>eM.bI. 

PaCCMOTpHM TeJIO, COCT8BJleB.BOe ll .3 eecKOJlb• 

KFI X TeJI T8l<, 'ITO BHYTPe!llllfe o6nacTH 3'l'HX TeJI: He 

HMe IOT o6~HX TO'leK (pile. 347). S!CHO, 'ITO 061.eM: 

oce ro TeJ!8 CKJl8,AbtB8eTCB 113 o&beMOB COCTQBJilllO-

~ HX ero Ten. HTaI<, 

211• EC.'111 TeJJO COCTBBJi eRO H3 Be CKOJII,R HX Te JI, TO 

ero 06':M! M pa ae u C)'Mll'l e o6'beM OB 9T Hx Ten. 

CaoHCTBB 1 o R 2° Ha3bl.B8lOTCR OCHOBRblMll 

llBOHCTJ18 MB o6'M!Mo:a. R llllOMSJU4, 'ITO BHMOl'l'.f'l• 

llbl?d.H CBOHCTB8MB OOJia.AalOT .IIJ!Hlrbl 0Tpe3KOB B 

{LIJOtqa;tK MllOl'OyrOJlbHHl<OB • 

)vI,I HBXO)f(.AeHHR OOlbE!MOB Ten B PBAe CJ!}' · 
1Jllee y,1106uo UOJlb3088T.bCII TeopeMOH, llOJJY'lKBmeli 

ll63 88JIHe np~Hll Kaea;n.epu'. IlOIICHHM, B 'IE!M 

Q 
... ,,. --- -. --

• 

Pitc .3 47 

1 JCaaa.n~pH BoH&B6HTYP8 (1598-16 4 7) - llT8JtblfHC1<1dt 
M.8TeMaTHK. 
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a, 

COCTORT 3TOT DPHllIUfn. PacCMOTpHM AB8 Tena, 38-
KJIIOqeJrn:hle MeiKAY ,l{By,dll napMJJeJJhRJ,11,{f{ UJIO
CKOCTIIM.H u, H <X2 (pHc. 348) . .l(onyCTKM, 'ITO mo6aa 
ILIIOCKOCTb, pacaonomeaRaH MeJl<,!ly DJIOCKOCTIIMH 
a 1 1e1 a2 u aapa.oneJlbaaa HM, nepeceKaeT o6a Tena 
TBK, qTo nnomftA& ce'te11Ha: nepsoro Tena s k paa 
6oJlbme Moma,1111 ce'<lelilt11 aroporo Tena, npH'<leM 
'lHCJIO k - 0/UIO H TO me AJJII mo6oii TaKOH ce1<y
.~eu DJIOCKOCTH. 8 3TOM CJIY'l8e, COl"Jl8CBO DPH~H
ny KaBan&ep11, o6'beM aepsoro TeJia 11 k paa 6oJib .me 
o6'hiiMa BTOporo TeJia • 

.D;o1rn3aTeJ1J>CTBO Te9peMb1, Bbip81Ka10meH 
npKBIU{)l KaB8.J!J,epH, OCHOBaBO Ba DOBR.TKH onpe

AeJiiilUIOI'O l'IHTel"p8Jia, KOTOpoe 6yAeT BBe,qeBO B 
11 KJJilcce B 1<ypce Ml'89Phl u aaqaJI M8TeM8TH'l e
CKOl'O 8H8JIH38. MJ,i · npHMeM a,,y TeOpeMy 6e3 A0-
K838Tem,CTB3. 

127 CuoiicTBa npSIMoyrom.uoro 
na p aJIJieJJen1meAa 

Kor.11a Mb! rollOPHM O paaMepax KOMB8Tbl, 
HMe10~efr IPOPMY JIPIIMOYJ'OJlbBOro napaJIJ1eJ1eDKDe
.11a, TO OObl'lllO ynOTpe61ureM CJioaa •AJIHBa•, •mK 

pllHa• H •BblCOTB•, m11esi B BHJ{Y ,AJTHllhl TpeX pe6ep 
C OOII\8H B8PIUHHOH . B 1'80MeTplrn 3TH TPII BeJl'H'Ul

H.bl o6'beAH11SflO'l'Cll o6~HM Ha3B8HHeM: H 3 M8J)e BH II 

DPllMOYl"OJibl!OI'O aapBJIJlenemmeAB. TaK, y apHMO· 
yrom.ROl'O nap8Jl»8JieDKDeA8, H306pWKihrn:oro BB 

PMC. 34 8 
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PHCYRKe 349 , a KB•tecT:ae H3MepeJIUH MO»<HO D3JlT& 

,1VTHB1,1 pe6ep AB, AD H AA,. 
Y np,m,ioyro,n:bHRt<a )lea B3Mepemu1 - AJIUU:a 

ll Wl l pHaa . Ilpu 3TOM, K8.K Ml>I anae M, K Ba;( pB T )I KB · 

TOll8/IH JJPIIMOYJ'O mmu:ta pa:aeu C)'M M e KBa,DJ)BTOB 

ABYX ero K3Mepeuuii . 
0Ka3b1B8eTCJI , qTo 8.JJ8JIOrK'11tt,1M CBOHCTBOM 

O6n9AaeT n apJll'IIOyrQ](bB:blii napa;menemme)I: 
,rna,!(pa... ,llllaI'OIIBJllf IIJ)RMOYTOJ[bUOT'O 1TB paJJJJe· 
ne mme Aa paBelf cyMMe KBap;paroe Tpex ero R3Me

P CKH R . 

B caMOM .n;ene, o6paTBMCJI K pucym<y 849, aa 
KOTOpOM K3o6pBJKeB nplfMOYl'OJJ.bB:blH napaJL11eJ1e1D1-

ne11 ABCDA 1B 1C~" H AOK8}K8M, <JTO 

Aq=AB 2 +AD 2 +AAJ. 

Pe6po cc, nepneaAKKynsrpao K OJlOCKOCTH 

rpaBH ABCD, T. e. nepnea.n;1mynspao K mo6oA' tr!)Jl· 

MOH, J1e)l(BJ:QeA' B D,JIOCKOCTH 3'1'00 rpa1u1 0. npoXO)IR· 

11.1eii •iepea TO'lKY C. Il oaTOMY yro;1 ACC, - up11-

Moi-i. Ho np11:Moyrom,aoro Tpeyrom1rn.Ka ACC, no 

TeOpeMe Ilmjlaropa non)"taeM: ACl = AC2 +Cq . 
Ho A,C - ,n;Haroaam, np11Moyro;r1,au:Ka A.BCD, 

no3TOMY AC 2 = AB 2 +AD 2 • KpoMe Toro, CC,=BB,= 
= AA 1• Cne)loBaTen1>ao, ACt=AB 2 +AD 2 +AA1, 
qTQ H Tpe60B11Jl0Cb )J;OK8 38Tb. 

OcTanOBH'MOR em,e aa OAK0M CBOHC't'Be, HJlJJ.,10· 

CTPHPYI01l.18M 8.JJBJIOl'IDO Me»<,D.Y npRMOYl'OJlbHRKOM 
l'l npll:MOYTO](bltl,JM na p aJL11eJ18UHJJ8AOM . Mbl oaae .M, 

'lTO fi JIOIIl,8,!Q, np11MOyt'O J[blOfR1l pa:aua DpOH 3B8A8· 

HHIO ero H3Me_peBJtii. 
Ot<aabt8aeTCJ1, 'ITO aaMorl'f'nloe Y,-Bep>t<ABBlfe 

cnpaee.n;mreo u AJJR: npm .ioyrom,11oro napBJineJie1111-
ne)la: 001>eM npt1Hoyrom;uoro _11apaJt11e.nen KDe~a 
paae11 npoHaee,a:elOUO TpeX ero H3Mepemrii. 

,Ivta ~OKa38TeJlbCTBB aT◊l'O yTBepm;tel:lHn_ BOC· 

1101Ib3yeMCJI ttpHlil\ ll D-0M Ka»am,epH. PacCMOTPHM 
c11a11_ana npaMoyron1>Bblll: 11apan11e.nenaneA c H3Me
pe11n11_MM a, b, 1 H Ky6 C pe6poM 1, •CTO~»e• Ba 
IJJIOCkOCTll <X (p 11c. 350, a). GITOT Ky6 1IBJl:SJ8TCR e,!ll'I• 
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RIU~ei1 H3M8p0Hllll 061,eMOB, T. e. ero o6'beM paBeH 1. 
JI106aJ1 CBK~all llJIOCKOCTb, napanJieJlb88ll llJlOCKO· 
CTH ex, ,[laeT B Ka'teCTBe C8'l8HH11 Ky6a KBa,a;paT llJlO• 
~aAH 1, a B KatteCTBe C8'l8Blfl! paccMaTpKBaeMOl'O 
napannenenHn .e,lla - npaMoyroJlbHKK nJio~a,[ln ab 
(cM. pu c . 850, a). ClleAOBaTeJibHO, cornaceo npeR
IJ.WlY Ka:Ba.nbepH, 061.eM a-roro napa11Jtene1U1ae,[la e 
ab pa3 6om,me o6'hi!Ma Ky6a, T. e. pa.Beu ab. 

PacCMOTpBM Tenepi, ,ztBa npl!MOYl'OJlbB..bI:X 
aapannenerm:ne,!la: OAKH c HaMepeHHJ!Ml:l a, b, 1, 
a ,npyroH - C K3MepeHHl!MH a, b, c, •CTO~e • Ha 
l!JIOCl(OCTH ex TftK, Kai< 1JOKa3a.HO Ha pecyaKe 350, d. 
06'beM nepBoro napannenenane,[la, KaK 6b!Jlo AOKft • 
3880, pa:BeB ab. ~OJ<aJKeM, 'ITO o6'biiM BTOporo na
p8J!Jlenennne,zta paaea abc. 

Jho6aJI ceKy~aSI 1JJIOCKOCTb, napaJIJIBJIJ>H8JI 
DJIOCKOCTW ex. ,!l8eT B K8't8CTBB C8'l8BHJI nepBOl'O na
PMJienenKne,11a IJPllMOyrOJlbHKK llJIO~ll,!IK a, a B 1(8· 
ttecTae cetteHHl! BTOporo - npaMoyroJlb .8HJ< nno~a 
mi_ ac (CM. pac. 350, d) . IToSTOMy o6'be.M V BTOporo 

Pi-,c. 35 0 
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napaJIJ1enenaneAa a c pao 6om,we o6'beMa nepaoro 
R, CJle,AOBaTeJIJ,HO, paaea V=abc , 'ITO H TJ)e6oea

Jl 0Cb )IOK838'1'.J,. 
B npl[Jil .OyroJlbBOM nap11MenenHnep,e c HOMe• 

peuMMU a, b, c, Boo6pameuaoM Ha pncyuKe 350, a, 
nn ocqa.Q;b S OCBOBIIBl'IB paaua ac, a 81¥COTa h. paaua 

6oKoaoMY pe6py: h = b. Il oaTOMY q>opMyny V = abc 
Mo m110 oanacaTb a »np,e V=Sh, T. e. o6'beM npRMo• 
yrom.a oro napan:nenemmeµa paaea apouaBeAe.RHJO 
QJIOIJ.lll,IOI OCIJ0B8HlUI B8 Bbl COTy. 

◊K83blB8eTCSI, 'ITO B TO'IROCTH TUBB M<e 

QJOpM)'JI8 HM.88T M8CTO JI.JIB Jl1060H npii 3M.bl: o6'M!M 

np H3 Mbl paBeB n_pOH 3 Be,Q;eHHJO ITJJOll.l&AH OCHOB8 • 

II.JUI BB BldCOTy. 

STo }"J'Bepmp,eRHe eeTpy ,11,HO ,AOK838Tb C OOMO · 

U\b lO npwn:uma RaeaJibepH (CM. 38)18'1Y 1198). 

128 Il~pa~a 
Pacc.MOTPHM 

A,A2---A. H TO'I.K y 

MROl'Oyl'OJTblUIK 

P , ee ne~IO 
8 nJIOCKOCT :lf 3TOl'O MBOrOyroJibHR · 

l(Q , Coe,AIIHHB TO'lKY P OTpe3KB · 

M.11 C eepm aaar,n1 MBOl'OYT'OJlbBHKB 

(pnc. 351), UOJIY'{llM 11 Tpeyro Ji bBH • 

rcoe PA,A ~, PA 2A3, . •• , PA . A , . MHoro 
r pa eHKK, COCT8.8Jl 8BW>IH "13 n -yr OJi b BHKa 

A ,A 2--·A . H 3THX Tpeyl'OJibBHKOB, ea3blB88'l'CH 
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lTffJ)aMHA OH . MJJoroyrom,rurn: A,A 2 • •• A. 
flll3hlBlleTC .ff OCHOBIIHHel.11 ftffl)IIMffAbl, a yxa

Oal!Rl>le TpeyroJihHllK H - 6oKOBblMH i:paH B• 

MH napaMHAbl. To'll<a p fla3bllllleTCll Bep 
Wll'.IIOK oirpar,U{Abl, II 0Tpe3KH PA,, p A a, ...• 
PA. - ee 60KOBWMH pe6paMH . IlHPIIMH,Ay c 
seplWIIIOH pH OCIJOBIIBHeM A,A z ... A . 8831>1· 

B8IOT n -yro .111,BOH nHPaMWlOH H o60tl1Ja'la:J.OT 

T&K: PA,A 2 ••• A • . Ha pncyHKe 352 aao6pa 

mee1>1 qe1'bJpexyron ,hfl&H n mecTeyronbHaR 
llHJ)II MJil,ll;bl. Tpeyro11bR'ylO OHpaMH'AY 'IllCTO 

Hll3b1B810T TeTJ)83AJ)OM. 

OTpeaoK, COCAKBKIO~H sepmwty 

mipal'd:H.,ll;bl C Jl.llOCKOCTblO ee ocnosa tnlll H 

nepnell,IOIKYJillPUJ,W K 3TOH UJIOCROCTH, Bil • 

3bl88eTCH Bbl COTOK IIHPIIMR.llbl . Ha pHC}'R · 

Ke 351 OTpe30K PH - Bb1COT8 1rn:paMH,ll;bl . 

Il lfl)llMH,IJ.8 U83blsaeTCR npallllJU ,HOlf, 

e()JUI ee OCBO88.HHe - rrpaBUJlblJhl 'H MHOro 

yr0JlbHHK, 8 0Tpe30K, coe.ll}J .HJlJOIItHB aep 

mHBY llllpllMHAf,[ C n;enTpOM OCl!OBIIH.Ull, fill · 

JIBeTC ll ·ee BhlCOTOH. Bb! COTII QOKOBO:8 rp9.H.R 
npaBBJlbllOH IIHPllMll,IO,I, npoB8.1181THllll 1!3 

ee BepnmoLI, ea.3hfB&eTCll ano(J>eMoii. Ha 
J)HCYHKe 353 OTpe3OK PE. - O.ITT!II HO ano

cjleM. M O>ltHO .11OK838Tb, T{TO see anocjleMbl 

npaBHJlbHOil llHP8M1J,ll.bl panllbl .npyr .IIPYJ'Y 
(oa.naqa 1205). 

P aCCMOTPllM Ky6 co CTOpoBOH a H 
npolleAeM er o .1111aroeaJIB (pnc. 354). 
B peayJibTIITe Ky6 OKll>l(E!TCJI, pa36HThlM Ha 

weCTb p811Bl>IX .npyr APYJ'Y npl\.BlfJibHhDC 

qeTbtpeXyrOJiblll,IX llHJ)llM:ll.11 c o6m;eil B8P · 

tllllH0Jt B roqKe nepece'JeRRII AH8I'0118JI8il 

1<y6a. './ KltlK.IIOH H3 9THX rmpaM~ OCBOBB· 

l!HeM llBJllle'rC ·ll J<Ba,ApBT co CTOpoaoil a, Bbl· 

COTS paeaa : , a o6'b eM 8 UieCTb pa3 MeHb· 

me T. e. Ho 

Pi.,c. 353 
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~ = .!. . a~ . ~ = .!.sh, r,l(e s = a• - fl JJOUIMl> OCBO • 
6 s 2 a 

Oatr.11.ll n a paMHAbl, h = ; - ee llblCOTa. TllKKM 00• 

paaoM, ,06'.I,eM npaelJ.!ll>aotl 'leTLcpexyrom,aou tmpa• 
MH,11,t.l co C'l'OP0BOK OCB0B81IH8 a I! liblCOTOH h pasen 
O)UJOi!: TpeTH npOH386A61UUI llJIO[Q8,IJ;l! OCHOB8H1HI 

Ba BbICOT}'. 0cBOBb!BaJ!Cb Ba 3TOM <i/awre, MO>KRO 

AOK838Tb (Cl\!. 38,IJ;R'lY 1210) , 'ITO 8H8JIOI'mtBOe 

yruep>RAeHHe cnpaBeJVIHBO H JJ,JISI npOB3BOJibHOli 
nnpaMRAbI: 06'1.eM nHpa.MR./0,l pase a OA;HOH T p et' lt 

llp0ll3B6A6HHR ll JIOUI IIA H OCROBllHHll aa Bhl COTY. 

3aAa'IH 

1184 CKOJibKO rpaeeli , pe6ep u oepnnrn HMeeT: a) np1n,myrom,m,1ii 
napaJIJ1e11eJ1HDeA; 6) Te'l'P83,l(p; o) OKT83A;P? 

1185 )J,OK8JKHT6, 'ITO 'l.11.CJIO Bepm:Jm 111000H npH3Mbl 'ieTBO, a 'IBCJIO 
pe6ep KPOTBO 8. 

1186 AoKOJJ(HTfl, <!To nJtOUlftA& 6oKoooB' nooepJUtoCTR npnMou np1:13Mbl 
(T. e. cY}dMa nnomSAeii ee 601<081,[){ rpauen) pa8ea npoH38eAeamo 
nepRMeTpa oceouams.11 ira 6o1<08oe pe6po. 

1187 CymecTByeT JUI napam1enemmeA, y KOTO· 
poro: a) TOJ!bKO OAB8 rpam, - npHMOYJ'OnJ, · 
HHK; 6) TOJlbKO JJ.86 CMemable rpaWt - pOM· 
6w; 8) ace yrJI1,1 rpaaeu ocTpwe; r) nee yrJI1,1 
rpmeli np,nu,1e; .a) 'lliCJtO ocex ocTpbfX yrnon 
rpauell ne panao ttucny ncex Tynl,IX yrnos 
rpanea? . 

1188 Ha Tpe:x pe6pax napa11J1eJ1erume.na A8Bbl TO'I • 
Kil A, B e C. IlOCTpoliTe ce'leBHe napaMe,ne 
mtne.na IIJlOCKOCTblO ,, llJ)OXOAITTU;eA '18pe3 3TH 
TO'lKH. 

PemeJD1e 
Il pe noCTpoemm: ce•te1n1li napaJJJ1e11ennne,11a 
HY>RBO PYKOBOJJ.CTB088TbCJI CJl8,lcyl()ll{HM npa
BHJIOM (oao 6YAe'I' o6oCH0B8ll0 11 K.ypce CTepe0· 
M8TPITTI 8 10 KJtacce): OTpe3KH, no KOTOpWM 
ce~ ~ UJJOCKOCTI, nepe ceKaM ,11,11e IIJ)OTRBO · 
no110,1un.Je rpaKH oap a.ll]leJieDHDeAa, n apa 11-
11em,a1,1. 
1) PaCCJIIOTPHM CR8'iaJJ8 CJiyqaii pacnOJio>Re • 
mur TO"ieK A, B n C, eao6pamesB.blii: na pH • 
CYRKO 355, a .. Ilpose.o.eM oTpe3KR AB " BC. 
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,ll;aJtee, PYl<0B0,11.CTBYHCb yK8,3aRRblM npaBH · 
.lf0M, qepe3 TO<ncy A npos~eM B tl.ll OCKOC'l'H 
•nepe,11.ueib rpaau 11pJJMYJO, napBJ1ne.nb• 
uy10 BO, a qepea To=y C s nJIOCKOCTH 60-
1<0.11oit rp9.Bl1 _npose,11.eM npRMy10, napM· 
J1eJ1&sy10 AB. Ilepeceqeim .H 3THX npaMblX 
C pel>pBMl! lUOKHl!H rpamt ,11.BJOT TO'tKll E B A ,' 
D (pHC. 355 , 6). OcTBeTCH nposeCTB 0Tpe30K 
DE, H HCK0Hoe ce'1e1U1e - nstTHYl'0JlbBRK 
ABODE - nocTpoeao. 
2) OopB.TMMCH Tenepb K CJl:yqaIO, npe)ICTBB· 
JieBB0MY Ha pucyBKe 366, a. 81-0T CJiytia.li 
6onee TPYAH.hlit, 'leM llpe,11.bl,II.Yllff!ll:. MO)f(HO 
npoeeCTH OTpe3KH AB HBC (CM. puc. 356 , a), 
HO 'ITO ,11.eJIS.Tb ,ll.8Jlbme? IloCTynRM 'l'BlC. Caa
'laJia llOCTPQBM npl!MyJO, no KOT0poit ceKy• 
IltllJJ OJIOCK0CT.b nepeceKaeTCll C llJIOCK0CTblO 
lfll)f(Hero ocaosa.1uu 1 napaJinenemme,11.a. 
C aToA n.em,10 npo,11.oJI)f(HM OTpe301< AB u 
BJUl(Hee pe6po, Jl8)f(aJI188 B TOA ll.<8 rpaaH , 
'!TO H 0TP830K AB , ,11.0 nepece'lelUrn B TOI{· 
!{e M (p11c. 356, 6). ,IJ;anee, qepe;i T0'IKY M 
npose,11.iiM B nJI0CK0CTH BlUKH8l'O 0CB0BaKHB 

, 

a) 

6) 

np11My10, napaJIJieJI&HYJO BC. 9To H eCTb Ta P14o. 356 
npllMBJI, no KOTOpoft ceKYIItBll llJI0CKOCTb 

C 

aepeceKaeTCll C nJIOCK0CTblO HH)f(88l'0 0CH0BBHllll. 81-a np11111aH 
aepece1<aeTCll C pel>pallfH BH)f(Hero 0CH0B8RHll 8 TO'IK8.X E H F. 
8a TeM qepe3 ro111<y E npose,11.eM npllMYJO, aapaJIJ1en1,ayio npa
M0A AB, H D0JIY'IHM TO'lKY D. HaKOHe.n, npose,11.iiM OTpe3KB 
AF a OD, H aCK0M0e ceqelJKe - w:ecTayrom.JWK ABCDEF -
nocTpoeuo . 

1189 Hoo6paowre napMJI8JI8Dll:Il8,11. ABCDA 1B,C,D, H 0OCTpolhe er o 
ceqea11e ruroc1<oc-r&101: a) ABC,; 6) ACC 1• ,D;oKa)l(HTe, 11:TQ µo 
cTpoeauble ce11ea1u1 - aapaJIJienorpaMMbl. 

1190 Hao6pa3HTe aapannenerm:ne,11. ABCDA,B,C 1D 1 H OTMeTbTe TO'l!Ot 
M u N COOTBeTCTsesao aa pe6pax BB 1 e. CC1. IlocTpoJJrre T0'l · 
KY nepeceqeHH11: a) apJtMoA MN c nJiocKocn.10 ABC; 6) np11Moil 
AMC nJI0CK0CTblO A1B1C1. 

1191 Hao6paouTe napaJinenemrne~ ABCDA 1B1C1D1 R aocTpoil:Te ero 
CS'leHHe IlJI0CKOCTbJO, npoXO.D;8.Ilteit 11epe3 TO'fKH B1, D, H cepe
»;HBY pec5pa OD. ,ll;OKft)f(HTe, '!TO n0CTp08JJB0e Ce'l8Hffe - TPII· 
aene.a. 

' 

1 ,lvt11 KpaTKOC'l'H aan:ucu IDlOCl<OCTh, npoxo.11imzyio 'l6J)e3 
TO'IRH A, B H c,, Mb! aaaWDaeM nnocKOCThlO ABC 1; 

11118.JIOJ'lNBble o6o3Ra'l811HII n.nocKocTell IICDOJl&3Yl()1'CII 
R B )lpyrBX 38).(l!'lax . 

314 r .. ana XW 



1192 fi306p113wre napa.,,;ienemme,D. ABCDA 1B,C,D 1 H nocTpoifTe ero 
ce•rneee n;ioCK0CTb10 ;'INK, r,D.e T0'l1ot M, N a K nemaT cooT
BeTCTBeaao Ha pi!6pax: a) BB,, AA,, AD; 6) CC,, AD, BB,. 

1193 HaAA»Te AHaroaam, npJ1Moyron1,aoro napannenelllille,D.a, eCJ111 

ero H3Mepel,Hi . .R PIIBBbl a) 1, 1, 2; 6) 8, 9, 12; B) ../89. 7, 9. 
1194 Pe6po Ky6a PIIBB0 a. HaifAHTe AllaI'0B8JU, &'l'Oro I<y6a. 
1195 Teno R COCT0HT H3 Ten pH Q, HMe10II1HX C0OTBeTCTBeBH0 o6'bi!Mbl 

v, H V1• B1,1pa3HTe 061.eM V TeJta R ,iepeG V1 H V2, ecmr: 
a) Tena p H Q ge RM8IOT OOIIIHX BayTpeHBITTC TQqeK; 
6) TeJla pH Q HMeTOT 06IIIYTO 'lllCTb, o6'beM KOTOpOH paBeH ! V1• 

1196 li3MepeKBJl npHM0yY'0JlbB0ro napannenerume,D.a PIIBHbl 8 CM, 
12 CM H 18 CM. HaA,1tHT8 pe6po Ky6a, o6'beM KOToporo pl\BeB 
o61,eMy a,roro napa.,1JtenemmeAa. 

1197 HWHTe o6'beM npaMoyro;n,aoro napllJlJtjlJienaneAa ABCDA 1B 1C ,D,, 
ecne AC,== 18 CM, BD= 12 CM HBC ,= 11 oM. 

1198 AoK ·8lKHT8, qTo o6'beM npH3Ml>1 p&BeB DP0H3B8AeBHIO llJl0IUll,IIH 
0CH0BaHI!'.fl H8 BblC0TY. 
PemeBHe 
Bocnon&ayeMCH npaa~0M Kasa;iJ,OpH. Pa cCM0TPHM DPH3MY H 
DPHMOyrGJt&Hblit napan.nenemme.11-C DJ10IIl8JVt1dH 0CB0BllllltA, paa
HLlMH s, H BblCOTaMH,, PIIBH.l,l.?dJl h, «CT0flIIIH0• .88 op;eoA DJIOCK0· 
CTH (puc. 357). 
AoitameM , 'lTO o&bi!M npaaMhl pases Sh. Jito6a.R ceKYIIl&ll nno
CK0CT&, napanneJ11,H8Jl QJf0CK0CTH 0CS0BIIHHA, ,11ai!T B Kaqecne 
ce'leH HH npH3Mbl pae11hlA ee ocaoe :a1m10 M11oroyroJI&HHK mro
IIla,ttH s, 8 B K8'l8CTB8 C8'I8BHB D,PJl·M0yroJlbH0I'0 napanneJielIH.• 
ne,1111 ~ npHM0yTOJibHHK DJI0IIl&AH 8, Cne,IIOB8T8JlbHO, 061.i!M 
npHl3Nb! pases o&bi!MY napannenenune,1111. Ho ClO"&eM npsn,1oy
rom,uoro nap8JUienenane,11a paeea npo11a11e,11e!Ufl0 DJI0II\ftAH oc
eosaHHH ea BDIC0TY, T. e. paBeH Sh. Il03TOMY H Ol5'beM npH3Mbl 
paeee Sh. 

PHC. 357 
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1 199 HaiiAHTe o6'biiM npSJMOii np113M1,1 ABCA 113,C,, ec1111 LBAC = 120 Q, 
AB= 5 CM, AC =-3 CM, a HaH6om.mM H3 :nJIOIIUU1eii 001<0B.WX rpn . 
een pirnaa 35 .cM2 • 

1200 Ha.H,l( ,R'l'e o(h,iiM apaBHJJ.bllOlt fl•yt'()Jll,R()H' npR3MbI, ace pe6pa K0-
T0poii pa.BHbl a, ecmt: a) r1=3; 6) n=4; e) r1= 6: r) n = B. 

1201 Cyt(\8ClrBYe'T JlH TeTJ>~AP, y K0Toporo DSITb yrnoe rpllBefi -
rrp IIMbl B? 

1202 Hao6pa3aTe TeTpas.a.p DABC H ea pe6pax DB, DC .H BC oTMBTbTe 
COOTBBTCTBBHH0 TO'lKH M, N K K. ITOCTp()liTe TO'l'l(Y nepeceq e. 
mu1: a) npaMoli lvlN H nnoc1<ocT11 ABC; 6) ITJ)SIMOH K N B nno . 
CK0C'l'B ABD. 

1208 H ao6pa3HT8 T8Tpa3,u> KLMN H ll0CTpoiiTe ceqem:re l!T0J"O TBTP8· 
3APB nnOCJ<oe-r1,10, npoxomrn(elt q9pe3 pe6po KL H cepe.a,miy A 
pe6pa MN. 

1204 Hao6paaHTB TBTpaaAJ) DABC, OTMBTbTe T0'IK H M H N aa pe6pax 
.BD H C.lJ 11 uuyTpe1nuo10 T0'IXY K rpa!DI ABC. Il OCTpoliTB ae•1e
ime TBTP8&AJ)8 0JIOCKOCTbfO MNK. 

120 5 ,l{OKB.lKHTe, '!TO ace anocpeM!,! npaBHJlbH0H nlfpaMH~ pasm,r .a,pyr 
)),pyry. 

1206 .r(0KWKffTe, qTo OJ!0II(8,ll,b OOKOBOil: oosep XHOCTII npRBHJILHOH IIH · 
P8.MBAhl {T. e. cyMMa nJtOII(SA8B ee 601<0BLIX rpaaeu ) paeaa ll0JI0 · 
Be:He np0H3BeABHHff nepll:Me-rpa OCR0BILHHR HS. ancx1)eMy. 

1207 Ocaoeaal'teM TIJiP8.Ml'IAbl Sll!JU{BTCII poM6, CT0P0H8 K0Toporo paelJa 
5 c1«, a 0P,lia 11a Alilaroeaneii paeaa 8 CM. H a.li.a,HTe 6o1<oe1,1e pe6pa 
tmpiv,m,ll'bt , eOJtH ee BWCOT8 Dp0X0A HT qepea TO'IKy aepeceqea11a 
ABaroaaneii 0CR0B8.HRR JI pae11a 7 CM. 

1208 Haii:AilTB ll.110~8,IU> 6oKOBOii II0BepxnoC'l'B npaewu.xoA: meo TB• 
yroJrbBOH m1par,nr,l(hl, BCJIH CT0poua ee 0CB0BaHHSI pa.sea a, a IIJ!0 · 
mM " 601<osoii rpaa n paaua IIJI0II(a;tlf ce'leBlf3, npoBeAiieaoro 
q:epea sepmHliY nlfJ)aM.HAhl u 66m.my10 P,Haronal'lb OCH0Batma. 

1209"'~ epea ro,11<y H 1 u1,1coT1,1 PH rmpaMHAhl PA,A 2 ••• A. nposeAeilu 
C8l<ytI\8.S! UJ!0Cl<OCTb ~. rrapaJIJieJlbBIUI DJt:0CK0CTB a, ee 0CH0BaBHH. 

• 

.r(oKam eTe, qro nnomaAb IIoJtyqeaaoro ceqeJlllSI paana .!.:.!.I. , S, ( 
Prl )

2 

rAe s - llJI0~a;tb OCll0l38HIU! crnpaMltAbl. PH 
Pewemte 
,[(OKll'l<BM 81'0 YTB6Jjll(A8HHB CBa'laJI8 )),JIii Tpeyro;n,ao ii .n:apaMB· 
,llb1, 8 38T8 M - jJ,JISt np0 ll 3B0J11,ROil OHpaM u.a,i.r. 
PaCCMOTJ)HM Tpeyro.111,ay10 mqlli.M11AY P A1A2As fl A0K8)R8 M, 'J'l'0 
paccM a-rpm1aeMoe ceqemre np9ACTaruu1eT co6on TpeyroJJbB H.1< 
B,B~s, ll 0A06Bb!H TpeY('OJlbRKKY A ,A, A a C K0~JrqHBBTOM 

ll0A061UI k = ~i (puc . 858, a,), Ilpar.royroJrbBhU ! TJ)eyr0JlblmKB 

PHA, B PH,B1 no,1106Hbl no ABYM yrJfaM (yrOJI P - oti~11n; 
LPH 1B,=L PHA1=90 °, Tar< KaK 8 apOTHBB0M CJIY'llle npru.tble 

3 J 6 r.,o.,ro XJ V 



p 

a 

PMc. 358 a) 6) 

HA, H H,B., a aea<illT, H . n.nocKocTH a H P nepeceKIIJI .HCL Qbl, 'ITO 

upoTHBOpe'IHT ycJIOB K IO), noaTOM}' PB, = PH, = k. ABIIJIOrHtfJ{O 
PA.1 PH PB PH 

H3 no.11o6HH Tpeyl'OJILHHJ<OB Pf/ Aa ll PH ,B2 H8XOJIHM: ~ = .!..!!.L . 
PB PB PA 2 PH 

TaKHM o6pa30M, ~ = ~ = k, OTKY.118 cne,11yeT, 'ITO TpeyroJlb -

ff HK B PB ,B2 a PA,A.2 IIOAo6Hhl uo BTOpoMy .npH3H&Ky no,1106HJ1 

Tpeyrom.alll<OB. Ilo@TOMY B,Bi = k. TO'iBO TaK »ce JIOK83blB&eT-
A,A2 

CJ!' \fTO B2.Ba = k H 
8:iBi = k. TaKRM o6pa30M, Tpeyl'OJlbRllKH 

A2A, A3A1 . PH 
B ,BiB a H A 1A 2A 8 no.11o6:tr1,1 c KOa(!>4>Hl.lH8BTOM no)l,o6mt k = ff• 
H, CJI8AOBBTeJlbHO, nnolI(&Ah -rpe.yroJ11>HHKa B,B 2B3 paBea 

( ~~· r-s. 
PaCCMOTpHM Tenep& npo113BOJ!J,11.YIO trap&MH J{Y. Ee MO»tBO paa-
6.KTb ua Tpeyl'O.!IbHble nepa MHJ1&1 c OOU\eii BblCOTOH. PH (ea pa 
cym<e 358, 6 DOK83aBO pa36HeRRe Bblnyl<JIOK DHTHYI'OJlbBOH llB · 
PBMirnhl). IloaTOMY DJIOUl&Al> cetteHJJB paeaa 

S11,s.sa + ·· · + S B1o._1s. = 

= ( ~ 1:; r . (SA, ..... , + ... + s "•"•-t ... .> = ( i;:;; r . s. 

1210 ,D;oK&)!OITe, \fTO 06'l>eN n1t p 8Mlf;tlbl paeee oµuoi\ 1'peTH npOH308,118 · 
BlfJI IIJI0~8,II H OCHOB8Bl!Jl aa BblCOTy. 

Peme1D1e 
Bocnom.ayeMCll npHHUMllOM Kaeanbepu. PaccMOTpHM ,Ille ttepll · 
MHJll,l, «CTOJl~lle• Hit O.llllOH ll,'IOCKOCTI.I': npo e 380Jtl>HYIO rm:pllMJI· 
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/1,Y C llJJOlltaJlblO OCROBllHHII S H BbICOTOli. pH= h H npaBHJibBYIO 
'leTblpexyron&HYJO 1111paMH,1t y C BblCOTOil' QO = h H CTOpoaoA OCHO· 
88H lt ff 2h (pac. 359). CornacHO AOK838HHOMY 8 n. 128 061,eM BTO· 

pol!. llllPaMll,llbl paseH ½<2h)2 • h = : h 8• Tpe6yeTCII AOK838Tb, 'l TO 

061,eM V nepBoA nupaMB.11:W pasea ! Sh. 

IlpoBeAeM C8KYlltYIO IIJJOCKOCTb, 11apaJJnen&ay10 nnocKOCTH OCHO· 
ea1m-A nHpBMH,!t H nepe ceKaIOlltYIO BbICOTbl PHH QO 8 TO'lKa x H , 
H 01 COOTBeTCTBBHBO. IlnOllta,llb ceqeHHII nepsoli nHpaMH,!tbI PliB· 

( PH )
2 (QO )2 

Ha ~ • s, a nJIOlltB.ztb C8'{8RH11 BTOpOH - ~ • 4/1.2 (CM. 38 · 

.zta'l:y 1209). no ycnOBHlO PH = QO = h. liHTYHTHBHO IICHO TaKme, 
'ITO PHa = QO, (BKKypaTHOe ,!tOKB38T8JJbCTBO 81'01'0 (l)BKTB 6y,ll.eT 
,!t8HO e Kypce CTepeOMt!TpHl-1 10-11 K.'IBCCOB). 

Cne,ztOBBT8JJJ,BO, IIJIOllta,llb C8'18HHII nepsou llllPBMH/1,bl B S 2 p83 
4h . 

6om,me nnollta.ztl-1 ceqeHHR BTopoll rmpaMH,llbl. Ilo8TOMY a ee 'o~ -

eM VB 4!2 pa3 6on:&me, T. e. V = i i · : h 2
• h = ½sh, 'ITO H Tpe -

6oB8JIOCb ,ll0KB38Tb. 

1211 Ha.A.zt11Te o~eM IIHJ)8Mll,llbl O BbICOTOH h, eCJJa: a) h = 2 M, a OC· 
BOBaBHeM .11.BJUIBTCH KBa,llPaT co CTOPOBOH 3M; 6) h = 2,2 M, a OC· 
HOB~eM 11BJJ11eTCl! TpeyromimK ABC. u KOTopo M AB= 20 CM, 
BC= l 3,5cM, LABC=80 °. 

1212 Hall.ztHTe OO'beM npaBHJibBOi! 'leTbipexyronbHOA IIRP8MM,!lbl , ecnu 
c,ropoua ee ocuosaue:11 pasua m, a nnocKira yron (T. e . yron rpa 
im) npu uepnmae pasea a. 

3 18 I' .<OIJn XJ V 



t ~ Ten a H ll OBep xH OCTH Bp axge HH Si 

12 9 nllmttmp 
B03bMe!'d npllMOyt'OJtbRHK ABCD H 6y,!18M 

BP8.IJ:\RTb er o BOK.pyr 0,!IHOA K3 CTOpoe, eaupRMep 
BoRpyr cropoabl AB (p.11.c. 860). B pe:3yJl.b'l"aTe no
JIY'UJTCJI TeJio, KO'l'Opoe B83b1B88TCJI ~JtHHru) OM. 
ITJ)IIM8R AB H83bl.B8eTCJI OCbJO umrnllJU)a, a OT· 
Pe30K AB - ero 8-WCOTOH. IlpH BP8.n:\8HHB CTOPOB 

AD u BC o6p83YJOTC8 na paBBb!X Kpyra - OHB aa -

3hrnalOTCJI OCJl088HHllMH ~11lllIDJ)8., 8 BX PRAltYC 
ll83blll8eTC R pa.u;ByCOM UHJlHll,llpa. Ilp.11. BPRII!eBBB 

CTOpOBbl CD o6 p aoy eTCK nosepxHOCTb, COCTO,!lII!Rll 

H3 OTpe3KOB, na panJieJibHbl.X OCH UHJllfflAP8. Ee BB.· 

3bl BaIOT ~~pll'l8C ROH n oa epXHO CTLJO HJI.11. 6oKO· 

eo ii: n oaepXH OCTLJO UHJUIH,llpa, 8 0Tpe3KH, H3 !<OTO· 
PblX oaa COCT88/leaa., - o6p a3 YJOII!HMH ~Jlllll.lq)8 . 

T aK1JM o6 p a30 M , UHJIJIHAP - aTO Teno, Ol'p8HK<18 ll · 

11oe AByMR P 8Bllb!MH Kpyra.MM H IUIJIRH;IU)!AeCKOii 
no .nepXHOCTLIO. 

IloJlb3yJJCb llpHHUKIIOM KaBa,ri,epn, MOa<ao AO· 
K838Tb (CM. 38A8tty 1213), ttTO olrLeM ~JJHHLg>a pa 
u ea npoH 3Be,lle H8lO UJIO~ K OCBOB8B.IUI ua BLI C01j' . 

Ha p HcyaKe 36 1, a H006palKi!H Ull JIBBAP c pa
AUYCOM r H BblCOTOii h. TipeA CT8B1!?,d ce6e, 'I.TO ero 

60KOBYJO UQBepxaOCTb paope3IIJIH no o6pa3Yl()IUeH 

O~P43/I~~-· I 
f.14.AkHUpa .,. - • - 'i- - .. -

tia,PaAAtAbHW ~ 

opy11Jpv, v 

PMc. 360 

P4/Juyc ijUAU1tBp<1 
0 Cl<""4HUt 

UUAlfflQp<l 

BOK<HJtu 
n.06tp~HtJCm~ 

l.(UilUHiJpa 
nOJly'leHa 

8ptlU4.tH.~M 
cmopo1<" CD 

0ck,O,&IHU«. 

UUAUIC8pa 
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P11c. 36 1 a) If) 

AB H pa3BepByJJR Tll.l<lfM: o6p830M, 'ITO nonY'{H:JICJI: 
IIJ)STMoyron:&BIII< ABB'A', CTopom,1 AB H A'B' KO· 

TOporo JIBJIITIOTCJI ABYMJI Kp8H M H p113pe3 a OOKOBOH 

noeepxaOCTH u;Hm1H.zu>a (puc. 361 , 6). 8-rOT npaMO• 
yroJll, S HK H83blB8eTCH pa3BiipTKOH 6oKOBOH nonepx 
BOC-nt ~a. Oropoua AA' npm«oyroJl.bmuca 
paeaa A,Jrlflle OKpymHOCTH OCBOB8H»H, a CTOpona AB 
p8BH8 BblCOTe O.HJJHHJU)8, T. e. AA' = 21tr, AB = h. 

Il nom.~ s,_ 60KOBOH noaepx:aOCTH O.KJIJIIIA· 
pa paana nno m.a.u.a ee pa aaepTKR, T. e. S.,.,. = 2nrh. 

130 Konye 
B 03bMe M rrp.aMoyrom,HbrH -rpeyI'OJibHHK ABC 

H 6yAeM BplUIJ.BTb ero B01<pyr K8TeT8 AB (pHC. 362). 
B peayJJbl'BTfl nonyqHTCH -reno, KOTOpoe HB3bl88eT

CJI K0lfYC0M. Il pJtM8Jt AB "!IB3hlBaeTCJt OChlO KOHYC8, 

a 0Tpe30K AB - ero ' blCOTOH. llpa Bp&U.e.Hllll K8Te
TB BC o6pa3yeTC.ll 1<py r, OH B83 J,lllae TCR OCHOB8 RH 8M 

1<oayca.. llpH 11pam.emm rnnoTeay3.bl AC o6pll3yeTCsi 

Ompdo,c AB 
tJMtoma ttOJtyca 

SbKMa.t n.oupxnocm• 
-,«JHJICa nOAV"t.Ha 

spc,uceHtJ4M wnome'Hfl:t-MAC-

P11c. 362 

06P431JklU4Ue 
KQH'IJC.O 

O CH004HU-t N0H!/C0 

"""Y'UHO apaUjtk,,,,. 
Kont-tma BC 

C 

,r 

., I 

ICoJCgc nOAg1'8H 

spaU(4HlUM 
np.utOj/,0.tbHOlO 

mpe-,;10Ab>tu"aA.8C 
a<>KJ>fl• ,c4memo A.8 
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nonepxuOCTL. COCTO~aa- R0 O-rp83KOB C o6m,1u.i ROB • 

~OM A. Ee B83b1DaJO'J' KOIIR'l e<lKOii no.neplCIIOCTLIO 
rum 6oKOBOH noueplCIIOCTbJO l<Of.lYC8, D OTpe:n<0-, B3 

KOTOpblX oea COCTllBJ!CR8, - o6 p a3y,o m.1tM1f Konyca . 
TaKRM o6pa:io M, KOuyc - 3'i'o TeJfO, orplUIB'ICHBoe 
KPyroM B KOIIIPlecKOH noeepxaocTLfO . 

llon1,3y s cb DpKHll HDOM K llBMbCpu, MO>KBO 

I
.IIOKa3aTL (c M . 38.118'1)' 1219 ), 'ITO OO'LeM Kouy ca pa• 
eeu oAUo:ii TpeTH npo11aae,11eHHs nn oll{ a1~-i1 ocuoaa-
1m11 sa uwcory . 

Hsa'tie roaopll, o6'LeM V Koeyca BblJ)amae-rca 

<l?<>PMYJtOH V =-! nr 2h, r,11e r - pa~c OCBOBatlHSl 

KOByca, h - ero BblCOTa. 
P acCMOTpKM Tenepi. KOBYC, 't KOTOporo pa

ABYC OCHOBatlHR -pa.eeu r, a o6pa3yl0ll{8'l panaa l 
(pnc. 368, a). Ero OOK-OBYIO noaepxBOCTL MO)l(RO 

pa:isepuyr& aa n11oc1<0CTb, pa3peaaa ee no .o.£l}loii 
H3 o6pa3YJOIIJ,KX. Pa 0aiipTKa 6o1to11oii noaepxu o• 
CTH KOeyca IJPeACT8BJU!eT co6oii t<pyro'sOH C8KTOP 
(pHc. 363, (S). P &AHYC :rn>ro CeK'l'opa paaeu o6pa3y • 
10m,eii KOu-yca, T. e. paaeu I, 8 ,IIJI.I-IH8 ,Ayl'H CCK-TOpa 
paeaa wm e·e OKPYJICBOCTH OCBOBDHHJ! KOlcyCa, T. e. 
paaaa 211r. 

Ilno~ So.. 6o KOBO.H uoe epXUOCTH KOHyca 
paau a nno~ ee pa aa epTKK , T. e. 

nL2 
s-= 360 a, 

r.ite a - rpa.rtycuasi. Mepa izyre cexTOpa (cM. 
pile. 86~. 6). ,lvtrola AYrH OKPYlf<ROCTB c X'PSAYCHOH 

MepoA a u P!IAHYCOM I paean ~!~ . C A])yroil cropo -

itla 
If&l, AARtla 3TOH ,Ayl'H PllBH8 211r, T. e. uio = 2rtr, 

S 11:la I I L a03TOlily a..=-- . - = 2nr. - = nr 
180 2 2 

l b &K, llJ1Oll{llAb 6oKOBOii: DOBCPXllOC'l'H Kou.yea 
C o6Pll3Ylom,eA I H pa.l{ B yCOM ocuoeaeaa r B&lp8Jka · 

e-rcst IJ>op111yJioii: 
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131 C«j>epa u m ap 

C4,epoA H83bl88eTCll noaepxBOCTb, COCTOIWl8fl 
ua acex TO'leK npocTpancTaa, pacnoJ1omemn,1x aa 
,IIIUUIOM paCCTOJUIIDI OT ,IUUIBOii TO'll(K (puc. 864). 
,.a;anaaR T0'1K8 H83bl88eTCSI U.811Tp0M c(j)epbl (TO'I· 
Ka O s:a pucyHJ<e 864), a .n.as:noe pacc'!'orume -
p8 ,!1JcyCOM c<)>epbl. (Ba pncyaKe 364 1)8,D;KYC c(j)epbl 
06oana11es 6YKBOlt Ri. Jll06oif OTpeaoK, coe.auaiuo
m.ni!: u.eaTp c<)>epbl C K8KOlt•JIH60 ee TO'I.ROH, T8KlK8 
B83hlBil8TCSI p~C()M c(j)ephl , 

OTpeaoK, coe,11HH810II(UH ,11ae TO'll<H c<)>ep.bl u 
n poxo,a~Hlt 'lepea ee u.eaTp, B&3.blllae-rca AH&MeT· 
poM c<)>epw. $1c110, tJTO .nH&MeTp cq,ephl p11,1ticyca R 
paaen 2R. 

Teno, Ol"p8BH'l8HB08 cct>epoll, B83bl88E!'l'Cfl 
mapoM . UenTp, pll,t\uyc H M&r,unp c(j)ephl aaabl 
eaIOTCJl T81<lK0 a:enTpoM, p&,ltHYCOM H AH8MeTpOM 
mapa. Jlcao, 'ITO map pa»;1ryca R c u.enTpOM O co
,aepmHT ace TO'll<H npoCTJ)aacrna, pacnono>Ke~e 
OT TO'll<H O 118 paCCTOlfl{HH, ne npeB1>IUl8lO.W.8M R 
(BKJll0"18SI K C&My TO'IKY 0), H He co,aepJRHT ,apyrux 
TO•!eK. 0rMeTHM T8.10Ke, 'ITO map MOlKeT 6b!Tb no
Jiy'leH epat:1:1eHHeM n0Jty1<pyra eo1<pyr ero AK&Me-rpa 
(pHC. 365). Ilpu 3TOM C<)>eP.8 o6p83Y8'!'Cll B peay JtbT8· 
Te epa.m.enn R nonyo1<pymaocTH. 

Il oJiboyacb np~H'l10M ltaB8J!Lepu, MO)KBO 

,110Kaa7Tb, 'ITO o(h,eM ruapa pllAJlyca R pasen : rcR 3 

(CM. 38,lt&'ly 1224), 
B OTJIH<tH8 OT 60KOBblX noeepxaocTeli AHJIHH,ll· 

pa H KOHyca c<)>epy H0Jlb3ll paaeepsyTb T8K, ttTo6Ll 

Il0Jly"!HJI8C& UJIOCK8ll (j).urypa . llo3TOMY AJ111 c<)>epw 
aenpHro.n.eJ:f cnoco6 8bl'IHCJl8H0ll DJIOII(QAH C OOMO• 
II{&IO paaaep-rKR. Borrpoc O TOM, 'ITO DOBHM8Tb no.11 
DJJO.W.anLIO ccJ,ep bl H !(8K ee llbl'IHCJIHTb, 6y,ne-r pac 
CMOTpea a Kypce CTepeOMeTpHB a 11 KJiacce . 3,a;ec& 
JRe OTMeTHM, '!TO AJ!ll UJIO.W.&AH s cl})epbl pa,noyca B 
ao;ry<1ae'l'CJI. ij)opMyna: 

S=4 rcR2• 

R.,/ 
·-----~• .... _ ... 0 i ..... 

• 

PMC.36 4 

map n'OAJ!'lt.n t.tp4.Ul«' 
HUt.t< no.ag~pv,a ACB 
eOKP!I• 8ua..,mpa AB 

PMC.365 
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O;vm lfO BOOMO)l{JlluX c.noco6011 OOJiy,,telH JSI 

3Toii (jlopMyJlhl A&ii-r oa,11aqa 1225. 

3~ 81fH 

1213 ~oKam, u Te, 'tTO o6'beM UHJJHHAJ>a paaea npom1aenea_u10 .nJio~a,110 
OCHOB&BBll Ha BblCOTY. 

Peweu e 
BoCJIO ./l .&3yeMCll npHBIJ,HDOM Kana.llbepff. PacCMOTplfM IUlJl.liHJlP 
a npH3MY C IIJJOQ\&AllMH OCHOBaBBA, paBHhlMH S, H BhICOTaMH, 
paBHlJ!IIH ,h, •CTO~He• ua OJlllOR DJIOCKOCTH (pac . 366). JlJo6alf 
ceKynl&lf IIJIOCKOCT.I>, napaJ1J1eJ11>HIUI 3TOH IIJIOCKOCTH, .11;aeT B Ka• 
qeCTae ce•1e1111s L1HJ11tB,1.\pa Kpyr rutom&AH S, a a Ka'leCTBe ce
qefill.H np H3Mhl - MHOr0YY,OJl!,BlfK II.11011(~ s. 8aaqHT, oCn,eM 
Ull JJKHAP& pasea 06'beMY upl'f:lr.ro1 . Ho 061'81\( np H3 Ml>r paBeH Sh. 
n owroMY a 06'.heM UHJJHIUU)a pa11ea Sh. 

1214 IlyCTL Y, r H h - COOTBeTCTBeHHO 06'b8M, pallH)IC u BblCOTa ~H 

m rnnpa. Eann11Te: a) V, ecnH r = 2✓2 CM, h = 8 CM; 6) r, ecna 
V=12 0 cM3, h=3,6cM; B) h. eCJ[lf r=h , V.:81tcM 3• 

1215 B .qunHRm, smicaaa npam1m,ua11 n - yrom,B'.M npeaMa (-r. e . ocao 
ea'Hnsi opaOMbl BllHC&Hbl B ocaoaawrn lllJJlHBn;pa). H aR,1.\HTe OT· 
a:omeHHe o6'beMoB npl13Mbl u n:111t11Bn;pa, ec,rn : a) n = 3; 6) n = 4; 
B) n = 6; r) n = 8; ,n) n - npoH3BOJibUoe HaTypll]ll,HOe 'IIICJJO, 

1216 ,ll.HIIMeTP OCHOB&HHll I.I_HJillH,1.\pa paBeH 1 M, BblCOTa I.I_HJIHHAPa pan
Ha ,nmme Ol<PYJKUOCTH OCHOllllBl!S!, Haful,uTe DJIOJ.1(8;Xb OOKOBOR 
IIO.BepXll.OCTll IO(JIHH,npa. 

1217 0KOJibKO KBa,llpaTHblX Me'l'J)OB JJHCTOBOH lKe0TH IIOHn;e T Ha H31'0-
TOllJI8HHe Tpy6bl JlJllUIOH 4 M K Jl;Jl&M&i;'pOM 20 CM, ecnu Ha DJ.Bbl 
aeo6x6,nHMO no6a1lI1Th 2,5 % nJIOlll&A lf ee 60KOBOH nonepxBOCTH? 

1218 ◊Al!B I.I_HJll'IBAP DOJly'leB npa~e.HHeM DPlfMOYJ'IOJlbHl!Ra ABCD 
BOKpyr IIPllMO.H AB , a ,llpyro H D;HJIIIBAP - apaU(eRHeM 1lTOl'O lKe 
IIpll.MO y r0JfbH H K8 BOKpyr npHMoil BC. 8) ,Zl.OK&JKJ,!Te, 'lTO rrnoma,ll'lf 
60KOBb!X llOBepxHOCTeR llTH X :nHJIHHAPOB paBHbl. 6) Hail'~Te 

-------... s 
P>tC. 366 

, _____ _ 
/ 
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OTHOilleBHe IlJIOlll&Aeif nomtLIX IlOBePXHOCTeH &THX ll,l! JIIIBAPOU, 
ecm, AB = a, BC -=b. 

1219"' )];oKall<HTC, 'l:TO o6'beM KOByca paseH 0.[IBOB TpeTH np0H3B8:118HIISI 
llJlOll.lll.ltll OCBOBaBUJI ea BblCOTy. 
PemeHHe 
B ocnOJll>3yeMCH npwnvmo M Kaaam,epR. PacCMOTpRM KOHYC 11 
rmpaMa;zy C IlJIOlll!IJJ,HMI!: OCliOBamrli S H BblCOT8JIUI pH = h 11 
Q0 = h COOTB8TCTB8llBO, •CTO&lllBe• Ha O,IUJOi:i llJIOCKOCTH 0. 

{pHC. 367). )];OKrut<eM, QTO OO'beM Roayca paseB ½s·h. 
O pose.aeM CCKYIIIY'IO IlJIOCKOCTb ~. napa.nJ[CJibUYJ() DJIOCKOCT H. ex II 
nepecel<aIOIIIYJO DblCOTbl PH B QO D 'l'O<tKa x H, H o, COOTBeT • 
CTBCHJJO. B ceqemnt KOHYCS IlJIOCKOC'l'bTO ~ OOJIY'IHTCSI Kpyr pa,a.lf 
yca H ,A, . Tpeyron&HHKH PH,A, u PH A no,a.o6Hbl no ABYM yrJiaM 
(LP - o6~ii:. LPH,A, =L PHA = 90°, TOK K.IIK a npOTHBBOM 
CJIY'l88 IJPHMbl8 HA B H,A,. a 3H8'11!:T, H llJIOCKOCTB (X B ~ nep e-

C8KllJllICb 6&1, 'l'l'O IIp()TRBO!)O'IJIT yCJlOBRIO). Ilo8TOM}' HH1A1 = PPHI , 
ffl A H 

O'l'KYA8 H ,A, =~• HA, H WlOil.18,D.b ceqe11m1 KOHyca paB.Ha 

rtH.,A~ = ( ~i r· rtHA 
2 

= ( ~r;, r-s. 

ll JlO!Il!IJJ,b ceqe.1£HII ne:paMHAbl pa8H8 ( ~~ r • S (CM, 3M;aq y 

1209 ). Il o ycnooIDO PR = QO = h. KaTYJtTHBeo 110110 Ta)(Jfre, <tTo 
PH, =QO, (8.KKypa:r u oe AOKl138T8JlbCTBO 8T01'0 (p8KT8 6y,a.eT ,!l.8HO 
13 Kypce C'l'BpeO M8Tp BH 10- 11 KJI8.CCOB) . 
CJ18A0B8T8JlbUO, IlJIOiqa,l{h ceqee:HJl KOoyca paaaa IlJIO!Il8All ceqe
lUISI nBPa.MHAbl, IloaTO MY B ero 001,eM . paoea OO'heJ\CY napaMHJJ,bl, 

T. e. paaea ! Sh, 'JTO D TpeOOBaJIOCJ, ,!IOK838Tb. 

PMC.367 
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l220 Il yCTb h, r » v - COOTBe1'CTBeilllO BbJCOTa. pBJlHYC ocnoaa
Qll'Sf H o&beM 1<oayca. Haii.iurre: a) V, ecnu h = 3cM. r = l ,5cr.t; 
6) h, e<:JtB r = 4 CM., V= 481tcM3; o) r, ecmt h = m, V =p. 

1221 ~Te oln.e M l<OHY<;B, eeim Wl~b ero OCBOBBRHB paaua Q, 
a OJIOIIl8Ab 6oKOB0$1 nosepKIIOCTH puaa p. 

1222 IlJrOll\"IIA& OOJIIIOH nosepitROCT R Koayca p8BB8 4:5n AM2. Pa3BeJ)'l'Ka 
6oJ<OBOH noaepXBOCTH J<OR)'C8 DpeACT8BJIJleT co6oii Kpyroao ii CCI<· 
TOP c AYl'OH B 60 °. H aimn-re o61.eM KOHyca. 

1223 Ilps111oyr<>J1bfl'Ll'H Tpeyrom. .BKK c KBTeT8Mll 6 c M a 8 CM apall,laeTCJJ 
BOKpyr Mem,mero KllTeTa. Bbl'IHCJtwre JlJIO[qll,[(H OOl<OBOH l{ DOJI· 
soii 1;1oaepx BOCTeii o6pa30Bru111oro npn 3TOM opru:qeamr I<Oayca. 

l224*,ll;oK8'1:U!Te ,, 'fTO o61.eM mapa pa.ireyca R paae, r f 1tR3• 

PemeBBe 
Pacc MOTJ)IIM roia rena: DOJlOBllllY mapa P8JU111C8 R IJ :reno T, 
ope,D.CT8BJUIIO!Ilee co6oJi O:WTHUAJ) pa.iruyca R C BblCOTOii R, B3 
J<OTOp0 1'0 Bbf{)ea8B KORyC C P8A lf yCOM OCBOB811JfSI K 81,!COTOR R. 
IlpeA CT8BllM ce6e, 'l'l'O o6a Te.ll8 •CTOflT• ua UJIOCKOCTH a TDK, 
1<81< ooKa~o aa pacyu1<e 368. Il poae,ireM ce1<yuzy10 OJlOCK•OCTli P, 
napa.11J1en:i,uyio OJIOCI<OCTH a '8 uepeceKaJODzyIO PllJIBYO mapa OA, 
oepnea.irm<YJill])H.bl:H K WIQCl<OCTH a, B TO'IJ<e A., a BblCOTy BH 
1<oayca - a TO'IKe B,. 
Ce'cleRHe 001r08Hllhl mapa ope,l(CTBBJllleT co6oii Kpyr PAAHYCB 

✓ R' - OA 2 (CM. pBc. 368). Il03TOMY rutOtnSAb 31'01'0 Kpyra paaua 
1t(R2- 0A 2) . . 

CetJeJIBe 'J'eJl8 T Dl)eACTBBJIBeT co6o ii KOJlbt:tO, IJJIO[q8,l(b KOTOP0· 
ro paella p1!3UOCTH DJlOtqMeii' J(BYJ( Kpyroa: l<pyra PAAKYC8 R H 
Kpy,-a pa;vryca B,B 2 (cM. pKc . 368), T . e. paana 7t (Rt - B,BU. Ho 
B 1B2 = BB , (o6'b1tCllKTe no"l'.eMy) u , 1<poMe Toro, BB, = OA, (Ao1<a• 
38TeJlbCTBO 3TOl'O ea rJTJIAIJO oqeBHAllOJ'O <l>8J<T8 6yAeT DPHBe.ireuo B 
Kypce CTepeOMeTPHD 10-1 1 KJl8CCOB). 
Tiurn .M o6pa3Q¥, n.n.o~Mli ceqeimst oon:oDlUJbl mapa pasrra nno
lIIBAB ce•1eHl111 TeJlll T. IIoaTOMY II' OO'be¥ IJOJIOBIUU,I wapa pas ea 
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1225 

1226 

1227 

1228 

1229 

1280 

o6"Lell{Y 3TOro Tena. B CBOIO oqepe,llb, o6'beM V TeJla T M.O>KHO Bbl 
'IHCJrHTb KaK pa3JIOCTb 061>eM08 Il;HJIJmJ.ll)a H KOHyca: 

V = rtR2 • R - l 1tR2 • R = !11.R3• 
8 3 

liTaK, 061,ei,t DOJIOBHBbl wapa pasea ¾ itR 3 H, CJie,IIOB8TeJlbHO , 

o6-&eM scero mapa paseH : rtR8
• 

Cqiepy PQAHyca R DOKp8Crutll CnOeM Kp8Cl<H 'l'OJ!Tll,HHbl d. Cno
eM T8KOA me TOJlII(HRbl DOKP8CB.Jnl r.tHOl'OYl'OJlbBlil< H 38TP8Tl1 • 
Jill npH 3TOM T&Koe me KO.IIIA8CTBO Kp8CKH. H aiiAHTe DJlOW.8A b 
MHOroyroJlbHBK8. 

Pew e1rue 
ECJIH TOJlTll,HRa CJIOR KpaCIUl pasea d., TO o6'beM RP80Klt, 38TP8 · 
({e.Hf!OA :aa DOKP8Cl<Y cq>epbl, P8BeH pa3BOCTH OO'l>eMOB,ABYX ma 
poe: mapB pa.t{eyca R+d H mapB pa.rxayca R, T. e. pBsea 

: 1t (R + d) 3 
- ; 1tR3 = : 1td (3R 2 + SRd + d 2

). 

Ilpll llOKPBCKe MtlOl'Oyro.m;1rnKB DJ!Oll\BAR 8 cnoeM TOJ!II(HRbl d 
OO'b8M 3BTPB"t!eHRoii l(paCKH pases Sd, DOCKOJU,KY o61>eM DPH3MW 
pasea IIPOH3B8,Aeumo llJIOII(aJlH OCBOBaHllH BB Bbl(!9TY. 
ITpupaBBHBBH 3TH ABB 06'beMa H COKPBUl!Ul sa d, RaxOAHM S: 

3aMeqaHHe 
S = i 1t (3Jl2 + SRd + d2). 

ECJlll TOJIIl{KHa d cnon Kpac101 o'!eH& Mana no cpasseHH10 c pa 
AHYCOM R cq,epbl, T-0 B8.IIH'IHBa S DPK6JIH3JfTeJ!l,BO paB.lfa 

: 1t • SR 2 = : 1tR2• 0CHOBblB8HCb Ha ll1)0B8,A8HHbl X paccy>R,!!8HHRX, 

ecT8CTBeBRO npHBRTb 38 llJIOII($,!lb cq,epbl B81UNHHy 47t.R2. 
Il YC'l'b V - ol>'beM mapa PBAJJYC8 R, S - JVIOII(B,l!T, ero llO· 
eepxeoCTn. HaA.itHTe: a) S H V, eCJlll R= 4 cM; Cl) R H S , ec= 
V=118,04cM 3; e) Ru V, ecnu S=641tcM 2, 

,l(HaMeTp Jlysbl COC'l'8BJllieT (npH6JIJUK8HlIO) <reTB8 PTYIO 'J8CTT, AH· 
BMeTpa 88MJ!H. CpaBHHT8 o6'beMbl Jlya1,1 H 8eMJt11, C'lKT8H IIX 
mapaMB. 

CTallBH<iKK JVUJ MOpo>KeBoro KOBU'18CKOA <t>opl'<rbl ftM88T rny6BBY 
12 CM II AHBMeTP uepxHeii 'l8C'l'H 5 CM. Ha eero CBepxy llOJIO)IUI• 
JIB ABe .IIOJKRR MOpomeaoro B BMA8 nony.mapHA ,AR8M8Tp0M 5 CM. 
IlepeDOJIBRT JIH MOpO)l(8B08 CTaKBR'U{K, ecJIR OHO p8C'l'88T? 

CJ<OJ!bKO J<O)l(H noit,u.eT 118 llOJ<PT,JWKY cpyT6om.R,oro MR<ia PB.ARY· 
ca 10 CM (B8 Ill11hl ,AOOBBBTb 8% OT DJl01118,IU!' nosepx:uoCTH MH'18)? 

,l{oxa>KH.Te, 'lTO llJIOTll,~h cq>epb! p8BB8 nJJO~B,IIH llOJ!:HOit noeepx· 
llOCTH Koayca, Bb!COT8 KOTOporo p .8BB8 AHBMeTpy cq>epr.t, ll A'H8· 
Me'l'P OCBOBaHHll paeee o6pa3ytOIIl8ii KOByca. 
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1231 OTROmeID1e o6'heMOB ,AByx w:apoa PalllI0 8. Kat~ 0TR0CllTCJt DJI0• 
Illa.AH roe rroaepllHOCTex? 

Bonp oehl nna 110BToperuu 1 K rnase XIV 
1 Q61,acHHTe, qTo Ta.Koe MRororpau111m; '!TO Taxoe rpl\Illi , pe6pa, 

8 epmaH1>1 a 111-taroaBJla MBororpaamrna. IIpuae11aTe npa11<1ep1>1 
uaororpaHB'JIK0B, 

2 O0'blfCBlfTe, K!lK ITOCTPOHTI, MH0rorpaBll HK, Ha3btBae.MblR 
n-yron .bBOH DpH3MOH; 'lTO TaKOe 0CH0B8JU!JJ, 60KOBble rpaaa, 60-
KOBJ,{6 pe6pa R B.blCOTa !YpH3Mbl. 

3 Ka1<81! apll3Ma H83blB8eTCll: a) npru,ioa; 6) apaBHJthHOH? 
4 O6'h11CHHTe, lJT0 TaR0e D8J:)8JlJICJ1emme11: Klll<He MB0royr0JibHHKll 

all;IRIOTOJI rpaam.m: a) napaJtirenemme,a,a; 6) np11Moro napanJie • 
nenane11a: a) npl!Moyrom,noro napam1e.rre1JHne.l(a. 

5 Ao.Ka?f(HTe, qTo 'leTbrpe 1111aron1LJ111 napBJlJlenemme,a,a pepeceKa• 
J,OTC11 B o,a,uoli T0<tKe H ,11,CJUlTCll eio D00OJlaM. 

6 Q61>1!CRBTe, KaK lit3M8Pl!JOTCSI 06'beM'l>l TeJI; '!TO D0Ka3blBaeT lJHC· 
JIO, BWpam8l0ll(ee 061>eM Tena rrpH Bb16PaK!fOii 8AHHH[le H3Mepe
lll,f$1 06'h8MOB. 

7 C<l)opMyJlltJ)yi:i.Te 0CH0BI0,18 CBORCTB8 o6<1.e.'40B, 
8 06i.11ca11Te, a tteM ·;iaKJ1IOlfaeTc11 npmnum ICaaam,epu. 
9 tI<ro Taxoe HOMepeaH11 npaMoyrom.aoro napBJ1nenerume11a? 

A0KIL)t(KTe, '!TO 1(88.APBT ,ll,Har0BllJlH npHM0JI'OJlbHOI'O napa,,nene
mme.n.a pases CYMMe KBMP8T08 Tpii:x era H3M8pe,Hllii. 

10 ,ll;o.KaJKKTe, lJT0 o6'bi!M np11r,10yro.m,soro napaJIJieJ1e1JHne.n.a paaea 
npoH3Be,n,eHHIO Tpe.x ero H3MepeHl!H. 

11 KaKOH 4>opMy J!0l\ 13b(pamaeTCll 06'be111 npH3Mb!? 
12 06-wrcrurTe, K8KO'i!. MII.0l'0rpaKJWJ< H83hlBaeTCll n-yron:i,110tt 11Hpa

'NBA0H; <ITO TBKOe ocnoaae 1rn, OOKOBble rpasH, Bepw1rna, 601<0-
llbtl! pe6pa H BblCO'l'll llBp8MH,lhl. 

13 <>&i..ilcBHTe, KaKaH rutpaMli,!tll B83b1BaeTC11 npaaRllbHOii; 'JTO TaKoe 
an<>q>eM:a npaBKJlb80H lllil)llMHP,hI. 

14 ltaKOH <l>OPMYJIOH 8blp8>KfteTCll o6'biiM n:epaMH,Al,I? 
15 06'hHCXHTe, KllK0e TeJI0 ltft3bJBaeTC£ UHJIW!AP0M; qTo TBKoe OCb, 

BbtCO'l'a, OCROB&llHH, PaAHYC, 60KOBaSJ noeepXBOCTb, o6pa :JVLOD:\Ue 
~11.HAJ)a. 

16 lta1toi% ipopMyJl0H BblpamaeTCSI o6'biiM t{HJIHHAPB? 
17 06'bHCHKTe, RaK ll0Jiyqae TCII n 'IT0 npeACTUJIReT' co6ol!; pa3eiipT· 

1ta 6o1<oeoi!: 110.aepxaocn, l:lllJIHHJll)a. 
l8 Ka1<ol!; 4>opM.yJ10J:I a&1pamaeTCa wio111a,a,& 601<0aoil: noeepx11ocTu 

IUIJI.HBAJ)8? 
19 O6i.gcmne, Ka1<oe Teno H83hlBaeTCSI K0HYC0M; <iTO TBK0e 0Cb, 8bl · 

COTa, 0CH0Baa.HJl, OOK0B8JI noaepX.BOCTb, o6pa3Y'f()lt\H8 KOii.yea. 
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'20 KaRoij IP<>PllfYJIOH BHpaJK8eTCJI 00'1,eM KOJJyca? 
21 061>J1CBRTe, KaK oony,iaeren u "ITO crpe,o;cTaenneT co6ou paaeepT

xa OOKOBOH noeepxBOCTH KOlfYC&. 
22 Ka&oii lj)opMynoii eblp!UKaeTC/l OllOt:qap;l, 00l(080H TIOBel)XBOC'l' lf 

KOnyca? 
23 'lro ua:n,maeren c<))epoii n qTo T1u<oe ee 11.eBTP, pa.p;11yc u /:IHB • , 

MeTp? 
24 Ka:Koe TeJtO HB3.b1Dae'tCSI WBPOM B 'I.TO T8l<OO ero 11.e11Tp, PIIAHYC 11 

AHBMeTP? 
25 KaKon <l>op!lfY11oii ru,rpaatBeTCSI OO'T>eM mBpa? 
26 K aKoH <l><>PMYJlO>i nwpamaeTcsr onorqaA1, c(j)epw? 

,l];onoJIBHTem.uwe a~a11H 
1232 JJ;oKa»rn re, <M'O Al1aronam, 11apanne.n_e0Hne,o;a uem ,me cyMMhl 

T()eX pe6ep, HMe.lOrI{HX OO!lzy'IO aep1mrny. 
1233 )J,OKB)f(RTe, "l'l'O CYMMB KJl8Al)BTOB <t0Tbtpex AHBrOHMeH IIBPll.llJ1e

J1emmep;a paeua cyNM.e KDBAPBT<'B ,11Ben~aTH ero pe6ep. 
1-234 H ao6pa3aTe aapllJIJtenetIHnep; ABCDA,B,C,D, K ooorpol'tre : 

a) ero ce'le1uu1 oJIOC.KOCTBHl! ABC, 11 DCB,. a TalOl>e OTpeaoK, n o 
KO'l'Op0MY 3TB Ce'leB AR oepec&KBIOTCIJ; 
6) ero cettefille DJIOCKOCTLIO, npOXOASlt11eii ttepe3 pe6po cc I R TO"I• 
KY oepece<reKIUI ,lU{lll'OH8Jleit rpaua AA ,D,D. 

1235 lifuo6paawre napBJIJle.ne.OHne,o; ABCDA,B,C,D, 11 nocTpoHTe ero 
ce<1eB.JJe mrocKOC'.l"bIO BKL, rAe K - cepe.inmB pe6pB AA,, a L -
cepe.inma pe6pa CC1. ,L(oKa>KHTe, 'l'l'O nocTpoel!JlOO ce'leKHe - DB· 
pBJl11enorpaMM. 

1236 CyMMa nJIOIJ.\BA8H Tpex rpaueii: UplrMoyron&uoro oapanne.nemme
AB, RMelOll.\IDC o6ll(yl0 aepwmiy, paaaa 404 AM1, aero pe6pa opo
nop11.0oaan&H1>1. 'lllCJIBM 3, 7 u 8. Haii ,1tuTe AHaroHam, oapiyq1eJTe• 
01me,o;B. 

1237 HBH.AHTB o61>eM Ky6B ABCDA,B 1C,D,. ecmt: B) AC= 12 CM; 

6) AC1 = 3✓2; a) DE = l CM, r,o;e E - cepeABB'B pe6pB AB. 
1238 HaiiAHTe o6'beM opl!MoH npB3Mbl ABCA ,B,~ . ec1rn AB = BC= m, 

LABC=qi H BB, =BD, rAe BD - BblCOTa Tpeyron&am<a ABC. 
1239 HautioJLbWBJI AHB.roBBJJl, opBBHJlbHOR meCTByT'OnbflOH JJPll3Ml>I 

paaea 8 CM 'II COCTBBJIKCT C 601<-0BblM pe6pOM yron B 30°. Hail:,o;wre 
o6'bilM Op'H3l\lbl. 

1240 Hao6paaaTe TeTpaaAP DA.BC, OTMeT&Te TO"l'Ky K RB pe6pe DC " 
TO'IKB M u N rpMeH ABC H ACD . IloC'l'J)Oih e ceqeuJJe TeTpB· 
3AJ)B IlJl9CKOCTblO MNK. 

1241 Ocuoaa.a.ueM IllfP8.Ml!Abl l!llJll!BTCll oapBJIJ.IBJIOl'pBMM co CTOpoHa• 
MH 5 M ff 4 M H MeBbWBH AllBrOHBJlblO 3 M. Bb1COTB lllfPBMBAbl 
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npoxo,11wr qepea ro,nty nepece<1emu1 AffAl'ORMee ocnoeilnRJI a 
pruma 2 M . H8.H:AHTe DJIOII.\IIAh noaepXROCTH l"OIJ?8Ml'!Ahl, T. e. CYM· 
MY 1IJ10lll11Aeii scex ee rpau:eii. 

1242 Haii:.11,l!Te o6-heM npaaam,eoii Tpeyl'OJJhUOH Ul1PHMIIAU, BlJCOT8 
KO'l'Opoil . paaaa 12 CM, a CT<lpolrn OCHOB8lTHfl paeua 13 CM. 

1243 B npaBHJihHOR n-yf'OJlbBOH tmpm.m,11e nnOCKKff yron np1< BepDDt • 
1.1e paaeu a, a CTOpoaa ocaOBlllTH.11 paaea a. HaJiAHre o6i.e M napa
MllJtbl. 

1244 AnJOMRIIR8BbrH Ol)OBOA it,HBMeTpo.M 4 !IOI ll:MeeT Macey 6,8 Kr. 
HaA,twre All'HHY npooo,11a (nnOT UOCTI, BJIIOMlllUUJ pa.BBB 2,6 r/cM 3). 

1245 Camm.OBllfl Tpy6a (rurOTBOCTb CBIUDJ,B pa.sea ll , 4 r /cM3) c TOJT· 
U{IIBO.H CTeUOK 4 MM HMeeT euyrpeamrll AHBMeTp 13 MM. ICBKOBB 
MBcca Tpy6bl, ec;m ee ,IV[HHa paaua 25 M? 

1246 BYcOTa ~=APa BB 12 CM 6om,we ero ()B.IIJ{YCB, a OJlO~BAh DOJJ· 
BOB uosepxaOCTir PllBB8 2881t CMi. HB8J.111Te p~c OCIIOBBBlUI u 
BblCO'J'Y n~,ltpa. 

1247 Ifa ·Kllll,IU)8T8, )OlaroHBJJb KOTOporo pasea d, caepayra 6oK088JJ UO· 
aepxuoc,,, ~~. liBKJl.HTe DJIOll{ftAI, OCBOB81IHJJ D;UJIHH,IIPB. 

1248 Bb1COT8 t<Onyca paaea . 5 CM. Ha PIICCTOJllJlU, 2 CM OT eeplllJJJ{bJ. 
ero nepeceKB eT DJIOCKOCTh, napan.nem.mut OCBOBBBHIO. Ha.ii;:tRTe 
06-&ex sroro KOffYCB, e()JTH o61,e111 QTCCKBCMOl'O OT aero KOffYCB 
pa.Bee 24.cM 3• 

1249 BhlCOTa Koeyca paa11a 12 CM, a ero OO'f>eM paaea 3241t cM3 • Hait
AUTe 11.Yl'Y pa3Bel)TKH OOKOBOii noaepXBOC'l'lf 3TOro KOByca. 

1250 BhJ<IHCJIH're QJIOll{BAl> ocnourunut R BhlCOTy KOIJYC8, ec.,m pa3Be()T · 
KOH ero 6oKOBOii no.eepXROCTH SlllJJRl!TCfl CCKTOP, PIIJUIYC KOTOPO· 
1-0 paaeu 9 CM, a A)fl'H paaaa 120°. 

1251 Paauo6eJU>CHRl,m Tpeyro1ThRJO<, OOKOBaJl CTOpoKa KOTOporo PBB· 
ea m, a yron nplf OCHOB8HJUI paatm lj), Bp8:1IJ.BeTCJI BOKpyr OCBO
B8BlU1. HliAAHTe llJIOlllBAh noaepXJIO<,'TB Tena, nonyqee:aoro upe. 
BTOM .epam.eBHR. 

1252 illap ll ~nH.IIJUl KMelO'r pllBllbie ofu.e1,n,1, a ,IUill'MeTP mapa pases 
AHa MeTpy 11,HJUllJAJ)a. Bwpaawre BbtCOTy n;RIIHIIJ.U)8 qepea P8JlllYC 
mapa. 

1253 B -n'IUIRBAJ)B'lecKylO M8B 3YPKY ,IUJBMeTpoM 2,5 CM, eauon:ue.lllJYTO 
BOAOH AO B8KOTOpo J'O ypoBBJI, OIJYCKaJOT 4_ paB 'Ethll( MCT8JIJIK'tC· 
CKJIX mapBJ<a . ,AHBMeTpoM l CM. Ha CKOJTl,KO H3MeWl'l'CJi ypoaeBh 
BOAi,! B MCB3'y.pKe? 

1254 Bo,11a IlOKPLlllaeT trpHQJl"IJ3RTe.!IbBO ! 3CMHOH llOBCJ:>XHOCTH. 
4 

CKOJthKO KB&APftT.llhlX KHJIOMeTpoB 3e MB Oit noaepx.BOCTJI aae11MB · 
eT CYIU.8 {pB,IIJ!YC 3e.MJIH C'l:HTlll'b pllBBJ:.l'M 6375 KM)? 

1255 B KIi.ROM. OTuome.HRU BBXO)VITOR o&biiM.bl ,ABYX mapoe, CCJlll llJIO · 
ll.tB,!Ul n noaepxeoc-rea OTB.OCJITCSI = m2 : n2? 
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3 ~aq n noo1,1meHBoii TPYAJIOCTH 

3 aAa'l:H K rn -ane X 
1256 Bepllilil.Bhl 'leTblpiixyronhwu,:a ABCD t!MeJOT KOOPJ1;HH8.T1,1 

A (x 1 ; Y1), B (x 2; Ya), C (x 8; y3) H D (x,; yJ. AoK!l)Kl1Te, •tro 3T0T 
'18'l'b!PiiXyroJihHRK IIBJJ/le'l'CSI aapMJie.!IOrpaMMOM TOl'.!18. ll TOJibl< O 
TQl'p;a, KOl'.!18. X1 + X3 = Xa + x. H y, + Ya= Yt + y,. 

1257 .llnHbl ,[\B8 T0'1KH A (x,i Y,) H B (X 2i Yz). ,ll.OK8)Kl{T8, '\ITO KOOP.1{11· 
H8.Tbi (x; y) TO'\IIUI C, )1;8.11/l~eii O'l'pe30K AB B O'l'HOW8Hl:IU t.. 

( AC ' ) . x 1 + AX; Yi+ i.y, 
T . e. CB = ,.._ , Bbtp81K8IOTC •II \ll-OPMYJIRMH X = l + )., , Y = l + ), . 

1258 Ha (pll3HKH H3B0CTUO, qTQ neHTP T/l~ecra o.iraopop;aott Tpeyro111, 
HOH'. ll118.CTHRKH U8XO.!IHTCII B T0'ql(8 nepece<te!lHH M8AJJIIR. Haiiw1 • 
Te KOOPAHHftTbl neHTpa T/11K8CTH TftKOli IlJiftCTJU!KH, .eC,11{ KOOPAJ1· 
aanr ee aepm:irn paaabl : (x1; yJ, (x , ; Y2), (x 3; Ya). 

125 9 BeplllH.Hhl Tpeyro.11l,anKa ABC HMeIOT Koop.a;11B8Tbl A (-8; 0) , 
B (0; 4 ), C (3; 0). BncceK'l'PHCa yrna A uepeceKae-r c,-opoay BC s 
TO'tKe D . Haiip;l!Te KOOPAHHftTbl TO'll<H D. 

1260 B Tpeyroru,11HKe ABC AC=9cM, BC = l2cM. Mep;HaHbl AM n 
BN B38l!MHO aepoeruwKymtpHJ,t. Hal1.auTe AB. 

1261 HaAAHTe KOOPAHH8Tbl U.8HTP8 TH>1<8CTH CHCT8Mbl Tpiix MftCC m1' 
m2 H ma, cocpep;OTOlt81JHblX OOOTB8TC'1'118RRO B TO'IRRX A1 (X1; y ,), 
Aa (x2: Y2), A a (xa; Ya). 

1262 B Kft>l<J];OM H3 CJI8AYIO~HX cnyqaes Hft OCI{ a6ca;HCC Hfti!:J{HT8 TO'\l • 
KY Af, )1;Jlll KOTOpof cyMM8. ee paCCTOllllltii OT TO't81, A H B JfM88 T 
JJftllM8Hbmee 3H8'18HHe: 
a) A (2; 8) , B (4; -5); 
6) A (-2 ; 4) , B (3; 1). 

l 263 .I(OKft)l(HT8 1 <rro: 
a) ypauuee:ue Ax+ By + C = 0, r,11e A n B op;aospeMemto ee P8.BH1.I 
irymo, asn11eTCll ypaBll8HH.8M npJl!,iOA; 
6) ypasaene x2 - xy - 2 = 0 ae 11BJ18eTCS1 yprun reaHeM OKpy,icttocTn . 

126 4 HaH,AHTe TO'lKH nepeceqeHHH 'AIIYX OKPY1KROCT8H., 38,118.HHblX 
YP8BH8HUllMH (x - l) i + (y - 2)2 = 4 It x • + y2 = 1, R Bbl'll!C JTIIT8 
AJIHHY nx o6m;ett xopp;l,I. 

1265 ,l],8R1i! TPH TOltKU A, B, C H TPH tt HCJl8 Ct, p, y; Ha~e MHO'
)K8CTBO scex TO'teK M, AJISl Ram.aoii 1'13 KOTOpblX C}'MM8 
CtA.M2+PBW+yC .M 2 HMeeT nocTonHHOe 3HaqeHHe, ecm1: 
a) a+P+y;e O; 
6) a+p+y= O. 

1266 ,ll.aHbl IIPllMBII a II TO'lKB A, ae nemamasi 118 Helf. ,l],JIH Kft)K,AOii 
TQq Klf M1 npJl:MOD a HR ;ryqe AM1 838TB 'l'ftKftll TO'fR8 M, 'lT O 
AM 1 • AM = k, r,t1e k - AftRHOe no;r01KlfTeJI&Hoe 'I HCJIO. Hai:I A HTe 
Ml!O)KecTBO acex TO'l'8K M. 
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1267 TOltK8 0 He Jie:>KHT ua .nauuo:ii OKpy;KROCTH, .r(Jill K8>tt,1\0il TO'I
KII M, Ol<PYJKHOCTll ua n yqe OM, 8311TB Ta:i<all TO<tKa M , 'ITO 
OM = k · OM " I'Ae k- ,!l;aRHOe DOJIO:>KHT8Jlbll08 'UICJ'IO. HailAH Te 
l\HJO)l(eC'l'BO acex TO'leK M. 

1268 flyC'l'b A H B - ,11,a.HHble TO'iKH, k - .naHHOe nO.IIQ)l(HTeJlbHOe •mc
-110, Be paaaoe 1. 
a) ,l(OK8)1(0Te, <n'O 1ITTIOlK8C'l'BO ecex TO'l8K M, Y,11,08Jl8TBOPlllOII(aX 
yCJIOBBIO AM = kBM, eCT& OKp}':>KHOCTb (OKJ)Ylf<HOCTT, .An .0.IIJIO
H1i11), 
6) ,l(OKBlf<H'l'e , 'i'l'O 3TB OKPY>l<HOCTb nepecet<aeTCSI c ruo6oft OKPY:>K
HOC'l'b!O, npOXO)\llll~e:ii qepea TO'II<li A a B, TBK , 'ITO RX Pa.ABY Cbl , 
npoae,11ea!ihle a TO'IKY nepece'lem:iA, BOIUIM.HO nepnea~Kymrpehl. 

3a.JJ;a'ln K rJLau e X I 

1269 Ha CTOPOHBX KBa!U)aTa MNJ;'Q 83SITbl TO<n<H 

A }1 B TBK, 'ITO NA = ½MN , QB = ½MN 

(p11c. 369). ,l:IOKB>KKTe, <n'O LAMB= 45°. 
1270 ,):(11.aronaJll:l AC H BD 'lll'l'&1pexyroru,1ntKa 

ABCD nepecet<&lOTCSI a TO'IKe O. Ilno1I1a.nr, 
Tpeyro.llhRmta ODC ecT& cpe.r.eee r;ponoptn10- M 
R8JibBOe M 8)K,!ly llJIOII(ll,llSIMll Tpeyrom.ITTU<OB 
OBC fl OAD. ,r(ot<amaTe, 'l1l'O A.BCD - <rpa- P11c. 369 
ne1:l,I(SI C OCH:OBBBHJIMH AD If BC H1TH napaJJ
J18JJOrpaM'M . 

Q 

127 1 ,llOKB>KHTe, 'ITO IUIOl:qB,11,b S Ilp0H3B0JlbHOI'O '18TblpexyrOJJbH HK8 
co CT-Opouru,m a, b, c, d (nocne,11oaaren&HO) y,11osJ1eTsop11eT uepa -

seBcTBY S ,;; ! (ac + bd). 
1272 ,l:loKBlf<ltTe, lJ'l'O e Tpeyrom; .TillKe ABC 60:cceKT p Hca AA , Bbl'll!C

A: 2bccos-
J!JJeTCSI no (pOpMyne A A, = b · 2 , r,ite b = AC , c = AB . 

+c 
1273 Bl>IP83HT8 ,ituaro .ua n:11 81IltC8JUIOl'O 8 OKPY>KBOCTb 'l8T1>1])exyro n& 

IUl1<8 qepea ero C'l'O])Olihl. 

1274 ,l(OK&:lKHTe, 'ITO nJIOll(BJ{b '18TblpexyroJibHRlUI, BIIHCaHBOf'O B 
OKpymeOCTb , MOl!<eT 6blTb Bbl'l:HCJteaa .no cpopMyJie 

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

r,11e p - UOJIYllepR.Mll'l'J), a, b, c, d - CTOPOBbl 'leTbtJ)exyrom,IUIKa. 

l2 75 ,ll,OK8>KHTe , '!TO CTOpOHbt Tpeyrom,HHKa o6pa3ylOT apmpMeTJt'le
CKYJO nporpeccIDO TOI'AB H TOJf.bKO TOl'AB, KOI'AB np.RMftSI, npo 
XOAJ!UlaJI qepeo ~eBTplil BD HCBIOlO.ii l1 OIDICaHBOit OKPYl!<HOCTeit, 
rrepneB,11HKy Ji11paa K OABOii H.:I 6acceKTPHC Tpeyrom,eru<a . 
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1276 B npaMoyrom,aoii: TJ)ane11,e11 ABCD Mea1>mee ocaoBaHue AD 
paBUO 3, a 6o .KOB8Sl CTOpoaa CD, ne 11cpneOMKyJUlp1JalJ K OCIIO• 
Bau:rtSIM, p&Bna 6. T o'D<a E - cepeAe11a OTpe3Ka CD, yron CBE 
paoo n a. H aHJ~BTe n11oma,11'h TparrenBH A.BCD. 

1277 -8 OCTpoyrom,eoM TpeyroJibueKe ABC CTOpoa:a AB 6om,me CTO
poru.i BC, OTpe,nur AM a CN - eblCOTl>l Tpeyrom,mn<a, TO<r
K8 0 - nen-r,p onucauaofr oKpyiKeOCTu. Yron ABC paae.e jl, a n,10-
~8,111, •1e-r1,1pexyrom,mraa NOM B paeaa S. Haii,t!HTe cropoey AC. 

1278 B Tpeyr<>JT.bHKKe ABC npoBeAeBbl Bl>ICOTa AJI AJJ_HOOH h, MCAB · 
aaa . AM AJIBBOil t, 6acceKTpaca AN. To'lKa N - cepeftHB8 OT• 
pe3J<a MH . HaiAH'J'e paCCTOJtBHe (l'J' sepnmru,r A AO TO'lKB _nepe
ce•tefUUI DblCOT TpeyroJibrnma ABC. 

8a~a'lll K rnaae XII 
1279 Ha pa cyw<e 370 H3o6plllKel.l npaBUJIJ>R.1,W AOOSITlfYl'OJil>BJ!.K, 13IIM· 

CaBH 'Llii e OKPYlKROCTb PSAJIYC& R, AC - 6ucce1<TPBCa yrnn OAB . 
./s-1 

,l(oKWl,WTe , '!TO: a) .6.ABC ro~ OAB; 6) AB = AC=OC= -
2

- R . 

B 

PMc. 370 

1280 ,D;o~nmeTe, qro O'rpeaoK AK , uao6pa)l(eae.brn ea pucym<e 371 , 
paseu CTopoae npaB BJJ_J,.RO.ro ACCBTlfYT'OJl:J>llllJ(S , en:uC8.RBoro ·a 
0Kpy>KBOCTb c 11,enTpoM O. ,, • 

1281 OK OJJO npaBHJlbR0l'O D-ll'l'IfYJ'OJl'hlUIK8 A,Aa-AaA~As 0IIHC8B8 
OKpy>KBOCTb C 11,eeTpoM o. BepmllllllMB Tp(!yroju,llJfKa ABC ll.ll · 
JllUOTCR cepe.llJ{Bl,I CTOpoB A,A a, AaA3 8 AaA. lllJTBYJ"()Jll,RHl(S . 
.l(OJ<aJKKTe, qro tl,lllJ'l'P O ABIIHOH OKPYlKHOC'TR e 11,em-p o, OKPY'K · 
llOCT H., BJUICaBJI.O H 8 TPCYJ'OJ[b!UIK ABC, CHl« MeTpB'IHW OTB OCB· 
rem.ao npnMoii AC. 

1282*B Allll'IIYIO OKPY»<BOCTb llllBJQHTe npaBHJibHJ,IB AeCBTHYI'()JlJ,IUIR. 

1283 B A8.JflJYIO OKPY>KllOCTb ammmre np&BIUihBl,lA DIJTHYTOJIJ,BKK. 

1284 B AII.BB'YJO OKPY>KlrOC'll> BnBUIHTe (IJITBKOH:e'l. a yio 3003,lzy. 

1285 Il yCTb M - npou3eon1,sa.ir TO'll<n, JTell<llltl,8-11 B.BY'l'PJI apaee.m, · 
aoro n-yroJJJ>B11K8. )J;OK8)f(lfTe, >JTO CYJ,{Ma 11epne~ HKyn.apoe, 
npoeeAiilllll,lX H3 TO'U<H M K DJ)II.Ml>IM, COAe~ CTOPQB bl 
n - yroJ[bBRKS , prurua nr, rAe r - PllAIIYC Bll.Bcallltoii OKPY11<BOCTH. 
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1286 YrJJLI T_peyrom.RKKa o6paayi<)"r 1'00MeTP8'Ce
cKYIO nporpeccmo co 3fTaMeaaTeneM 2. J:(oKa • 
)KJ.l'J'8, 'I.TO Cepe,Ltmlbl CTOpoe H OCHOBQHH$1 Bl>I· 
COT 3TOI'O Tpey l"OJlbJOlX8 HBJU{JO'l'CJI UlecTblO 
sepmll.llaMe npaaHJ!bHoro ceMeyroJI&ltl'llUl. 

1287 JlyeT& A.BCD - K~aT, a A1B1C1 - npa
DHJt&RLri:\ Tpeyron:&RllK, llll:HCaRe&re B OKPY>K· 
BOCTb PMHYca R. AoKl\)KHTe, ' '!TO CYJ'l1'fll 
AB + A 1B, paena AJilrne nonyoKpy>KKOCTH c 
TO<rBOCTblO 11,0 0,0IR. 

1288 Ilo )18.HllbJM pHCYfTka 372 }lOKMK'llT8, 'fTO 
wuma oTpeaKa AC paatTa A.lllffle oKpy».mo
CTH C l.l8RTpOM O P8.lll{YC8 R C TO'rHOCTblO 11,0 
0,001R. 

1289 Ha pacym<e 373 Rao6pamelil,I 'leT&rpe nony
ospy,101ocfl1: AEB, AKC , CFD, DLB, llJ)H· 
'leM .AC= DB. ,ll.oKamHTe, '!To nnoJIUIAI, aa
Kpamee,10ii <t>urypbl PBBRB llJIO~B}lfl' Kpyra, 
DOCTpOeHBOl'O Ha 0Tpe3K 8 EF KBK 11a )UJB• 

MeTpe, 

1290 llocTpORTe rpaH111.1;y Kp yr a, nno~Mb KOTO
poro p!\Bea: 
8) DJIOLqBJlH KOJl.bl48 MC}f(AY .ABYM.lr 11,aHfTbfMH 
K0~8DTplI'l8CKIIMR OKp y >KHOC'l'SIMII'; 
6) nno~al1,I1 11,aHBoro nonyKpyra; 
B) llJlOLq811,K JllU!HOl'O Kpyroaoro CCKTOpa, 
orpaau•1eauoro ,11yro'A ll 60°. 

81l.t:(a'IK K rJJaBe Xlll 

C 

BC • 6R 

60° 

PMc. 372 

PMc. 373 

1291 Ilpu ABllHOM ABmKeJflrn g TO•IKa A OTo6pamaeTCS1 a 'l'O'lRY B, 
8 TO'U<a B - "6 TO'lKY A. ,lJ;OK8>KHTe, 'ITO g - .ll,8HTP8Jtbll:81t ClfM • 
MeTpH.st liJtH oceaa.ir CHMMe'l'pHlt. 

1292 ,lJ;am.1 AJ!8 paalllll'.X o-rpea1<a AB H A1B,. ,D;oKa.mRTe, 'ITO cyi.qecTBY· 
lOT 11,B8 H TOJl.bKO ,11ea JlSlf>KCHHSl, npH KOTOPblX TO't.K.H A H B OTO· 
6paJ!(a.lOTC8 COOTBeTCTBeuao B TO<IKB A.1 H.B 1, 

1293 ,D;oKaJKHTe, '!TO ,o;ua napanneno~a paBltb!, ec.,m Allar<>ean» H 
yroJ! 111.~ IDIM11 0,D,H0l'q napaJfJIMOrpaMMa COO'l'88'1'CTB8!£1{0 paa
Hbl AHar0H8JIJl:M H yrny Me>Kl{y H.BMH AJ)yro.ro. 

1294 ,ll,OKBlKl{ •re, qro ,ABC TP8De:t\.KH paBHbt' eCJtH OCROB8tlRSI: f.l 60.t<OBhle 
C'l'OpoHbl O,lltlOB Tpane_nn;H COOTB0TCT88.HBO P8Bllbl OCBO.BaJJflSI.M H 
60KOBb1M CTOpOBaJ'd AJ)yroii. 

1295 ):.{OKB>KHTe, 'lTO ABa Tpeyrom,HH1'8 paBUbl, ecJJ.lt ,nee HepaBH:ble 
CTOpollbl H pa3UOC1'b npOTllBOJte)l(Qm11.x 11.M yr./t08 OAHOl'O Tpe 
YI'OJI.bl!JIB-a COOTBeTCTBCHJl0 J.)8Blibl ABYM CT0poHaM H pa3JJOC'l'U 
lIPOTHBOJ18$8.ll,\llX RM yrnos p;pyroro. 
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1206 Bepmma,i O)OlOro rrap/iJl/leJJorpa1>wa Jl8Jt<aT COOTB8TCTB8HBO aa 
cToposax ,11.pyroro napaJTnenorpaMMa • .noKMKHTe, <rr0 TO'IRH ne 
pece1teu:iui ,11Harouaneif = napannenorpaMMOB cosna.n.BJO'I'. 

1207 g )J,aBbl ,1{118 OKpy.mHOCTH H npHM&IJ. IJocTpOffTe npaBHJil,HJ,Jii 
TpeyrQJlblUIK TaK, 'lTOtfar 1(88 aepWHKbl Jl8:lKl!Jll1 COOTBeTCTB811HO 
Ha l(IUlll.blX OKPYlf<BOCTBX, a BblCOTll, npose,11e1rnaJ1 H3 TpeTbeii 
sepUilUtbl, - RB 1(8BRO/l np11Moii. 

1208 _:;J Ha CTOPOHe yrJTa AOB c lf8.!lOCT'yDBOit eepJITHHOli P.BH8 TO'l· 
K& M. IlocTpoihe o-rpeaoK, pasHLIH oTpeaKy OM . 

t2 99 ,[(am.i ,11.se nepeceK .8.lOiqHeCJI OKPYlf<llOCTH. Ilo cTpOiiTe 0Tpe30K , 
KORAL! KOTOporo Jl-aT COOTBeTCTB8HHO ea .!lBHltl>IX OKPYH,,<10• 
CTJlX, B ero cepe,AHHB COBIIB,Q"BeT C 0.ZW.OH H3 TO'l8K nepece'l8HHII 
;:(81iBblX OKpymHOCTeii. 

1300 Ilo CTJ)Oihe TpeyroJl .bHltl< no TpeM M8.r(liaH8.M. 

1301 IlOCTJ)OitTe Tpaneq11.10, CTOpolfbf KOTOpoA COOTB8TCT88HHO PBBH:bl 
,Q"IUlHhlM OTpe3KBM, 

1302 Q )J,aHbl TO'IKH A u B 11 ,Q"Be nepeceKalOII.IH8CJl npm.tbte c u d. 
llOCTpolhe napa;11ne.norpaMM ABCD TBK, 1tT06bl sepmHBbl C H D 
Jl8JK8Jlll COOTBeTCTBeHHO Ha npJ!MblX C H d. 

1303 g )J,aep1 npJ!MBR, OKPY)f(l!OCT.b 0 TO'lKB A , He neme..nxaa Ha HHX. 
TiocTpoeTe KBa,11.PaT ABCD TBK, 'lT06bl sepunraa B nema..'UI aa 
,118.HHOH npRMOH, a eepmBll:8 D - H8 JIBHHOii OKpylf(HOC'rH, 

3aAa'lH K rJiaBe XIV 
1304 Bee nnocKHe yrn1,1 TeTpaa.a-pa OABC npH aep mlfee 0 - npRMl>!e, 

,l.l;OKBlf<HTe, 'lTO KBBJWBT ITJIOU!_BITTI TpeyrO.nt,fllilK8 . A.BC PIUl8H 
CYMMe KBBAJ)BTOB DJIOU18A8H OCT8.ZU,libpC rpaaeJt (npocTpllBCTBeH • 
aBJ! TeopeMa Iuutiaropa) . 

1305 )J,oKa>IOITe, 'lTO ceqeHf!eM Ky6a MOll< 0T 6b1Tb np!UIH.nbH.htii Tpe· 
Yl'OJlbBUK, KB&JlPBT, Ilp8BHJlbBblli meCTHyrOJJ.b.HHK. 

1306 KoilmaTa HMeeT q>OPMY Ky6a. IlayK , CflAHlll lfli 11 cepeAlme pe6pa, 
xoqeT, P.BllrBRCb IIO KpBT'!ai\!DeMy nyTH, IIOliMBT.b MYJ(Y, Clf.J:Vl· 
~YIO B 0;:(11011 H3 CBMblX Y.r(BJl0H.Hb!X OT aero aepmaa 1<y6a. Kru, 
,AOJJ>KeH P.BHr8ThCJ! nayK? 

1307 .l(oK&mHTe, 'lTO B Ky6e lltOll<BO Bblp83!\Tb CKl!03BOe- OTBepcTe:e, 
•111pea KO'l'Opoe l\!Ollmo IlpoT~Tb Ky6 T8K0X me PB3Mepoe. 

1308 IlJJOCl<OCTH AB,C, II A,BC paa611ea10T opa .e11.111,ay10 TJ)eyro.n&ByIO 
ap113MY ABCA,B,C 1 aa qeT&1pe •1aCTH. Hatt.!l;HTe o6'bel!dbl aT.e:x 
'18CTei:i, ec.n:11 o6'beM opROMbl pBBen V. 

1309 )'.(OKBlf<l!iTe, 'lTO DJIOCKOCTb, npOXOARlqBlt 'lepe3 pe6po H cepe.r(tmy 
IIPOTHBOIIO.nO>KBOl'O pe6pa TeTp83APB, 1)83A8JIR0T ero B8 )];Be qa. 
CTH, 06'b8Mbl KOTOpb!X p&BBl>t. 

1310 IlpBBH.nt,HBJ! 'leTbrp6Xyr0JlbH81t mq)BMH;:(8 CO CTOpOBOil OCBOBB· 
HHR a II ITJIOCKRM yr.noM a npH aepilllJBe BJ)~aeTCR BOKpyr npH· 
MOH , IipOXOAJlllleil 1tepe3 aepmHHY aapanneJJ.bBO CTOpOHe OCBOB8• 
HHJI:. HailART e o6'beM D0Jry,18RHOl'O Tena. 
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H ccneAOBaTeJU>cKHe 3aAa'IH 

Ilpe.1viaraeM1,Je 38,l:(8'llt opeeBTKPOB8Hbl na npoBe,l:(eBHe HCCJie.110-

satndi, CBR38.B.llbl.X K8J( C petDeHH8M 11eKOTOpblX 38,1:(Qq H3 )"le6B}IK8, 

T8K H C OOCT8BOBKOR BOBblX 38,l:(8'f. 

7 KJ18CC 

1 C(l>op111:ym1pyi!Te HOBble np H3B8KH paseHCTB8 TpeyrOJlblUIKOB, HC· 
OOJU,3YR Be TOJlhKO CTOp0lib:1 H yrJthI, BO T8K)l(8 M8Al18.Hhf, 6 'UC· 
ceK'rpHCbl H BblCOTl>l Tpeyroru,BlfKQB. IlpKMepl>l TaRRX np H3B8KOB 
ABIOT 311,!ta<rn 161, 176 , 829 . 
&ra 311,1Xll"l8 MO)KeT 61>1Tb DOCT8BJieBa ne pe,I:( rpynnoii Y"llll.lR.XCR: 
C03,118Tb 68.BK npH3B8 .KOB paaenCT B8 TJ)eyro.111,B.HKOB; MO>KeT llC • 
TI0'1lb30B8TbC8'. K8K ttp8.l(MeT HHT8JlJl8KTY8Jll>HOro copeaRO B8BHJJ 
Me>KAY .ABYMH HJIH H8CKOJlbKliL'\lli rpynnaMH Y"lllll.l RX CSI. 

2 C<l><>PMYllHPYHTe np H3H8KH PIUl8BCTB8 paBH068,!lpeRH:blX Tpeyr<>Jlh• 
HHKOB, 

3 C(l>opMyJIHpyi!:Te np H3R8KH paaeBCTB8 npl! MOYl'OJlbHhtX TJ)eyroJib· 
IIHKOB, 

4 )1/IH KllJK):10!'0 0 3 HOBbl.X npH3H8KOB p aa eHCTB8 TpeyrOJi b HHKOB pac 
CMOTP HTe 311,!taqy na nocTpoeBHe : llOCTPO BT b C DOMOiq blO IJ;BPKYJ!ll'. 
1i ;meeiiKII TpeyrOJibHRK no TeM :Me MeHTaM, KOTOpble qmryp0py10T 
B npuanaKe. 

8 lwlllCC 

1 811,11aqa 813 n ee o606U,1eaee Ha CJIY"!&H n:ea1,my 1<J1oro "leTNpex
yro.111,Hnxa. ( Ilpe,11no>KHTe cnoco6 pememrn., np H MeB HM hlH AJIH mo-
6oro "leTNpexyro.111>1tKKe,) 

2 TeopeMa IlTOJteMeR H PRA 38,!18'1, pemae MhlX C ee IlO MOlllblO (38,A8\Jlf 
852, 889 , 893, 1286), Ilpe.l(JIO>KIITe CBOH 3QJl8'1J! aa ITl)HMeeeene 
3TOfi Teope Ml,I. 

8 0KpymBOCTb Sil:nepa (38,!18'f8 895). .n onOJIHHT8JlbHO HCCJieJJ,yA
Te, CKOJlbKO T0'18K, YK83BBHhIX B 38,A&'te 895 , MOI')''I' 6blTb paa
JIH'fHbIM .B . 

4 Il p.,1M8JI C li Mcoua (aap.a'la 896). H ccneJ:1Yl1Te ace 11oaMo>KHble 
CJlyqau , 

5 Il pHM8Jl 0i.11epa: AOK8>K HTe , q_ro B JII06oM nepaBHOCTOpOHB0M Tpe • 
YI'OJihHHi<e 'l'O'IKR nepece'lelll'l.$1 Mep.11.aa, TO'lK8 nepece'leH HH Bl>lCOT 
( HJIH RX IlPOAOJlmBB II A), o.eHTP OllHCtUll{OH OKOJIO TpeyrOJlbHU.K8 
0RpY$1'10CTH U I(eaTp OKPY>KBOC'l' H Sanepa ne>KBT aa OAHOH np11-
MOI\. 'YCTll.HOBHTe, B K8KO M OTHOWeHH.a 3TH TO"l:KH p83,l:(8Jl810T OT· 
peaoK C KOB~8Mll B Kpaihnrx TO"IK8X . 
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9Ma cc 
l Ilp0B8,l(H'l'0 ll0JIH0e HCCJl8)\0BaB 118 3811,8'1li 8:8 ll0C TpoeHRe Tl)j! 

yroJU,lUfK8 ABC no yl'iry A u cTopoaaM AB u BC. Ilpo KaKRX yc 
nonuax 3811,a'la: 
a) KMeeT pemes He; 
6) IIM&8T e,I\HBCTBemroe pewern,e; 
B) HMee'I' He 811,K.!ICTBCHBOC pemem1e (ll C.K0JTbK0 pemeRHH); 
1') He HM88T peme.111rn? 

2 Oitpy~B()(.'T H An0JIJI0!l ll JJ ii MX CBOHCTlla (311,t\B'IH 981, 1286 ). 
3 H cnom.;ioaa1me 11,BH.meu:u:il B 3811,B'IBX ua 11,0K83ATe)lbCT BO (38,118'1.H 

1178- 1180 , 1291 - 1296). 
4 Hcao.11b30B8Hn8 11,Bl!>K8HHH B 38,118'18X H8 nOC'l'poeaBe (38.AB'IH 

1181- 1188, 1297 - 1303). 

TeM.bl pe4>eparoe 

1 XapaKTePBCT li.'l8CJ<.OC CB0HCTBO <jmrypht. Xapawreplil.CTIJ<lec.KHC 
CBOttCTJ.J8 UJ)JIMOy.rOJll,RHJ<8 ., poM68, KB811,paTa, OKPYlKHOCTll . 

2 c;t>opMynN Trn0ll(a;:teii paa.JIRlJllblJ( 'leThlpexyroni,mmo». 
3 MHol'OYJ'()JlbHHKH Ha peDJ'eTKe. c;J;,o p M}'JJ8 Ilu.Ka. 
, l faonepuMeTpH'Jec1me a11;11a'IB. 

5 TeopeMh! ~ eBhl II Melle.naa. 
6 Il pm.rnn a 0KpymHOCTb 3iinepa . 

7 P aaJIJNHhle cpell,Hlie ~lJ HCCK0)lbl<HX 0Tpe3KOB. 

8 MeTOl1,bl pemea:srn 3811,BIJ Ha noCTpoe.e0e (UCTO,I( DO~o6 1111, MeTOA 
re<>MeTpJAeCKHX Mec'I' TO'leK, .l!.CD0)1.b30Brume ,l(Bll'>KCJUfii). 

9 Pa11,ll.l<MI,B 8 ll 0Cb ADYX OKp)'lKBOCTeii, pa,l(l!KIIJlI,HJ;[H 1(8BTp Tpex 
0KPY>Kll0CTeR. 

10 BueBD. HC8.RBble 0KPYlKH0CTH . 

11 TeopeMa M opmr • 

.12 lI CDOJl1>30J18IlH8 .AJIH;t<8RHH DPH pe111e11JHI 3M8'1. 

13 I.J;eaTpaJ11,soe no,1106n:e n ero ll])H MeaeolfJI (TeOP,eMa Hanoneoaa, 
np H!)f811 ·1<1 oi.-pylKHOCT b 8 ii .nepa, ll()SIMIUI CHll4COH8). 

14 Jilasepc H11 H ee npRMeaeaHa (Teope~ IIrone MeJI H 06paTna 11 ei!;, 
4)0pM}'na 9iinepa J!.JIH J.-B811,p8T8 paCCTOruUtll M:elK .AY 1(8H TP8 MH 
BtmcaHHoii B 0m l Ca.tlH0H 0KPY>KBOCTeii Tpeyl'OJll,llH.l<a, T.eoper.,.a 
<Peaep6axa, 3a,n.aqa AnonnoHlln) . 

• 
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IlpHJioaceuua 

D 06 aKCHOMax nnaHHMeTpHH 
[lpe H3Y"{eRIW reoMeTpHH Mbf OllHPIIJIJICb aa PR.ti 8.J<CHOM. H:a-

00?,IBH M, '11:0 8.KCHOMa~ !Ul3LIB8f01"Cn Te OCll OB!We DOJIO>KeBJUI reo
MeTpHB, KOTOpble npmutM81QTCII B • Ka'lec'I'Be HCXQA llbIX. BMecTe C 
1'8.K saswaaeMblMM OCBOBRh!MH OOJUIT l !:$1.MH OBI!: o6pa3YI(>T 1J;ryu,11a
MeHT AJIJI no<rrpoemm reoMeTpH11. IlepBb!Mll OCBOBB:htMH OOB8TIUI 
MK, C l<OTOPWMH Mbl D03Ra.KOMIUlHCb, 61,IJHI llOIU ITHII TO'!Kl\ H OpK 
MOH. OnpeAeJletU¼ll OCHOBRblX O.OHJl'l'ltli Be ,l{&JOTCB, 8 BX CBOHCTB8 
8UJ)ruKatOTCll B 8KCHOM8X. l kDOn:baysr OCHOB!Jble IlOR.IITHB H axcao
M:bl , MhI ,A&eM onpe,l{en:eHHB HOBbIX OOH8TH.H, ctx>PMY.llBPYeM Iii AOK83bl 
B8eM -reopeMbl H TaKl!:M otipaaoM HsyqaeM caoltcTBa reoMeTpH'le= 

<t>eryp. 
OTMeTHt,l, qTo ne ace IU<CUOMbl, ueotiXOAHMbte AJUI DOCTpoernrn 

OJ18HHMeTP1111, OblJIII opeBe,AeBbl 8 aallJeM Kypce - ,AJIII ynpo~eHBII H3 -
JI.O)l(.8BB II BeKOTOpble 113 IUf X Mb! Re (j>opMyJmpoBaJtH, XOTB KM;H 11 OOJJl.-
308aJIDCb. 811ecb Mbl npHBe,1teM ace aKQHOMbl lIJffiltliMeTP HH . 

II.ep,awe Tpll 8KC H0Mbl xap8.KTep.H3YIOO:' B38HMROO pacoOJIO:>t<.eB:lfe 
T0'18K 11 npSIM:btx. 

1. KallCJ(OH DpBMOii opKH a,t1n:eat aT no Kp3.HB e ii Mepe ,!llle TO'l'.KH 1 • 

2. lbt elOTCfl DO Kpa ii:lteii. Mepe TPH TO'IKH, .ee Jl8llt 3.IIUIC .ea Ol(B.OK 
npRMOH . 

3. qep es JUOOLie ABe TO'ffill npoxo,i;H T n pllMall, e npRTOM TOJlbKO 
opa. 

,nnn TO'IeJ<, Jle»<~HX 88 OAHOR npsn,oil., Mbl 11CllOJD,30BaJIH oo
llltT0e •JUPK8Tb Me»<AY•, KOTOpoe OTflOCKM K OCSOBHbllll 00BltT0ltM reo 
MeTpHH . CBolkTBO 3TOl'O OOHSJTl:lll 131>1})8,KeBO B CJJe,1ty10~eri' a:KCHOMe: 

4. Ha T])eX TO'l ef< DpllMOK OAR8 H TOJl:JJ<O OJV18 Jiei«- HT M<!'"ACJJ:Y 
11.BYMll. /lpyrllM.H. 

IloA"'!epxseM, 'lTO , roeopn ,ro<rKa B Jlem:HT f>te:n<AY TO',IKQM.R A a 
C• , lllh! HMeeM a llHJ<Y, -.iTO A , B, C-pas.ntPUtble roqKH llJ)llMOB H 
'l'O'IK8 B Jle>RHT TaJ<JKe Me»<AY C H A. llHOl',l(a BMeCTO 3THX CJtOB Mhl 
roaopa.M, 'JTO TOll_lUI A H B Jie)KaT llO O.l{ay cropoBy OT TO'll<H C (asa
JfOl'lI<lliO TO'IRH B B C Jie>KaT no OJJ;JIY CTOpoay OT TO'IRR A) Hmt TO'f_KH 
A lf C Jle>KaT DO P83Hble CTOpO!ll,I OT TO'tKH B. 

1 
TAKHe 008Jt1'Jlll, K8J< •np11H8A11emaTM, <lltl.lO)l(eC'l'BO•, •qHCJIO• ff 

lt. )I., OTROCltTClt ae TOJlbl<O K reoMe-rpWt, no ff l< }.l;pyrm,,- pa3}.l;CJJ8."1 
MB.Tm.r&THKH. Ilo3TOM}' M,bl c,qll1'8CM HX 1138eCTitblM.lJ H ue OTBPCHM K 

<tltCJ!y OCHOBBLJX ITOflltTBi! unaa:»MeTpHll. 
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5. Kall4{aS. TO'lKft O llPlll\l Oii pa a,AeJUI .CT el! Ha .1(88 'l ftCTR (AB a 
JIY'l 8) TA I(, 'ff O JU0 6 L1e ,u;oe TOVKII 0,!{HOro H Toro lt! e JIY'l 8 ne
*AT DO Oll HY C'r o p oey OT TO'IKH 0 , a JU06Lle A B8 TO'IJ<H pa 3. 
BhlX JIY'l 8U nellC aT DO p aa n:r.i e CTOP ORl>l OT TO'lKJI o. 

Il p11 3T-OM TO'IK8 0 Be npllHIIAJle*HT Int OAUOMY H3 YK838HHblX 
ny'leli. 

H anOMBIIM, '!TO OTP83KOM AB U83blB8eTCB J'eOM8Tp11qeCK8JI 
cf)IIJ'yp a , COCTOff.II\M 113 TO'ICK A H B H acex TO"let< npntoA AB, 11.8 · 
maIIl;HX Me.>KAY A II B. KopoTKO MO)f{HO CK838Tb TaK : OTpe30K - 3TO 
'l8 CTb rrp RM Ol:I, orpaRR'leHB8SI )lllYMSI TQqJ<aMH. Ecn ll 0Tpe301( AB a e 
HM eeT o(h:q u x TO'leK C upHMo ii a, TO roBOPSIT, 'iTO TO'[l( II A 3 B 11.8· 
ll<B T no o.o.ay cropoay OT np,n,ioi a; ecJJH me OTpe 3oK AB nepece1<a• 
8TCI! C npJtMOB a (a H8KOTOpo lt T0'[1(8 C, .nem~eA M8?1CAY A 3 B), 
TO rosopRT , 'ITO TO'lKH A Ii 8 nemaT no P83)1h18 CTOPOHbl OT npll · 
MOH a. 

6. K.8it! Jl.8 .ff ttpllM8H 4 p8 3,A811.Sl8T Il.'IOCK ()CTI, ua Jl.88 'l8CTII uoie 
IlOJIYDJI OC.KOCTH ) TBK, 'ffO JD061,1e ,11118 TO'IKH O.z.BOH H TOH m e 
D0/l)'tlJl O<lROCTH /18 llUlT no omi;y CTopouy OT npJl'.MOit a, 8 JU()· 

6we }.(Be TO'lKH p8 3HbU DOJIYIIJJO CKOCT8H JJ8lKftT IJ() p8 3Rl,le 
CTOpOHJJ OT up11:Mo li a. 

Il pSll,!M a H83b1B8eTCll rpau~ eii Kft>K AOi\ H3 yK8311KHhIX DO.ny • 
D.IIOCl<OCTeii:; ee TO'il<II ae np .1u,~ea<aT Ill! OAf!OB H3, 3THX DOJ!YDIIO· 
CKOCT8H . 

Cnel{YlOII\H8 at<CHOMbl CIUl38Rbl C DOBIITllJIMH H8.II0'1!:teimSJ 11 pa • 
88 HCTll8 <pnryp . IlOHHTHe BBIIOIK8IDUI OTBOCH'l'Cff 11 aameM Kypce I( OC· 
HOBHhlM DOBJITHlJM reoMeTplnt . B r n aae I M:bl onpe,IIM Hmt paaeHCTBO 
1'80MeTpH'l8CKl!X q)Hl'YP, IICDOJl b3Yll DOHBTHe aanoa<em 1g. Mb! ODll,P8 · 
JIIlCb HS llf/J'JUl,llllble DP8J!CT8B11.8BBJi O BBIIO>KeBHH (pHryp H AODYCKBIII!, 
q'I'() BCll1<8s. reoMeTp.J'feCt<all cf)Hrypa MOa<eT n epeM8J:I18TbCH KBK e;,.1111oe 
(l e.11oe, uano,1106 11.e Toro Kill< nepeMeII11UOTCH MaTepH8..llbBble Tena. ' H o 
reoMeTp1Ae c 1<He (perypbl - ae MSTepHam,11ble Tena, a aoo6 p ll)l(88Mbl e 
ofS'beKT.bJ , U03TOMY a an oa<el!Be reoMeTpH"'leClUIX (plll'yp c.11ezzyeT UOIIH · 
M8'1:L B oco60 M CMl>lCJle. 

1:1To6 bl BblJICHIITb 3TOT CMblCn, 3aMeTKM , '!TO np a H8JIO>K8RJl' H <PH· 
rypLI ¢1 BS p8BBYIO eli cjlarypy <l>,, K8.K MLI rrpe,11CTa.BJ1lI8M ero llSrJlll,ll
HO, K~AM TO'IKa <pnrypbl cl> B81<Jl8Al>IB88TCll RB aeKOTOPYIO TO'fl<Y 
cpu r ypbl <l>,. H.aaqe roaop11 , KIVRAM TO<rnB cjl11rypbI <P COIJOCT8.IIJl$le'l'Cll 
li8KOTOpoli TO'IKe (pl!rypbI <P, . Ho Mbl MO)f(tlM CO• 
DOCT8BHTL l<Bll<,IIYl-0 TO'll<Y cjlarypbr 4> 11eKOTOpO H 
TO•me <pHr;,ypbl c:P1 H 6ea uenocpe ;,.cTseaaoro aano 
)f(ea1ut c]) ua CZ>, (p ee. 37 4). TaKoe conoO'l'aaneBHe 
H:83hlB8e1'CJI OT06p~eWieM cp.erypbl CZ> H8 (jlwrypy 
<1>1 (npH 3TOM Il0,l(p83YM8B88'1'CH , '!TO l<BX<)l811' TO'l 
K8 cj)Kryphl <1>1 OKaab1D88TCH CODOCTB.ll•JleHROH ae~ PMC. 37 4 
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KOTOpoii TO•tKe Cl)n rypbl (J)). IloA H8.II0>K8HJl8 M (jmryp&t er> Ha <l>Kl'YPY 
c.t>1 Mb! TI0Hl!.M86M OTo6pa,Kea He cp H8 <P •• '60J1ee Toro, ¥bl C'IUT88M, 
'IT0 apa 0T0M ae TOJlJ;l<0 T0'IKH (jmrypbl <t>, ao l'I mo6aa T0't:KII llJI00K0· 
0TU OT06pa>K88TCJI R8 onpeAeJliilrayio T0 'I KY WI0CK00T U , T. e. Ralt 0 me -
0lfe - 31'0 0T06paltl'.emce DJl0CK0CTH aa oe6R. 

OAHIIB0 se BCSlK0e 0T06pa)Ke!llle DJI00K0CTH aa ce6ll Mhl H83b1B&· 
eM HIIJIO)K8H B 8 M , H MO>l<8HHll - 3T0 T&K l'l e OT06 j>a>KeH l'rn DJI0CK0C'lli 08 
ce6a, l (O'l'0pble ,0611a,11a10T CBOHCTB8 MH , Bb! p a,>KeHHl,lM H B ftl(Cl:101\IIIX (CM. 
l'lK>K e aKC H0 MJJ 7- 13). 1-iT06bl c<j>opMy; m poBaTb 8'1'H 8KCH0Mbl, Bl! eJJ;eM 
D0HRT He p aBeBCTBI.\ ¢mryp . flyCTb cp H cpl - 4Be <l>HrYPbl- EcJIH c~e 
CTll y eT H8JIOllteHH8 , npH KOT0p0M <l>W'YP8 4> oT06palK8eTCR Ha (l>uryp y 
CJ)., TO MJ,' rosopllllt , 10'0 cporypy cl) M0lltll0 COBM8CTHTI,, H8110lt\'.8B118M C 
<}>ucy poil: 411, IlJlll cpurypa cl> pasua cl>Krype 411• C4>opMyJ1apyeM Tenep& 
8KO H0M:bl 0 CJIOHCTB8X B8JI0>K81D!H. 

7. EcJin npu na nome.mru COBM 8W.8JOTCR ~0IIJ.ILJ l{Byx OTP8 3K0B, 
TO COBM8lll,8'10T CR H 08 l\1ll 0Tp831>.H, 

8. Ha mo(ioM Jty>l e OT ero aaqana IIIOlltH0 OTJl0lKKTb OTpe30K , 
pasar.di )l8HBO!ltY, D DpllT0M TOJlLl(O 0Allll, 

ST0 03H &'l&e'r, 'ITO ecJI I! Aftllbl KftKO Jl ·T-0 OTp el!0K A B H K&K0 H ·TO 
nyq h C B 8 '18Jl0M B TO'lKe O, TO Ha Jly>le h cyll( 8CT ByeT, K n p BT 0M T0Jlb• 
KO O,!tlla., T0'll( ft C, Tftl(ftff, 'l'l'O OTpe30K AB paa eH OTpeal(y oc. 

9. OT mo<ioro JIY'{ a B A 3Hll Y IO no,uynJJ.0c.KO CTI,, MWKHO 0TJl0lRHTL 
yro li, paJIBJ,rii JX8HB0M)' eepa3al!pH)'TO~l)' yr/l)', II npnTOM 
TOJIJ,K0 OAlfH . 

::ho 03 B a'!a .eT, '!TO ecm1 JI.aHl>I KaK0 H-'l'O nyq OA K -K&KOR·T0 ae
p a3sepey,r bl i!i yron CDE, To s Kam,no i't H3 .u.s yx aonya n oc.KoCTeu o rp a• 
Hnn;eA OA c~eCTByeT, " npA:TOM TOJlbK0 0 ,llKII', ,ryq OB, T8.JC0H, 'lT0 
yron CDE paaeu yrny AOB. 

10. 

n . 
12. 

13. 

J(l()(ioii' yron hk M0l'KJJ 0 C0 BM8C-r,i'l'b Hanom e llHeM C p&BHblM 

eMY yr noM hlt , /XBY!'Ul cnocol>&MH: l) ,:-aJt, 'ITO JIY'I h COBMe · 
CTHTCR c JlY'I0M h ., a n )"I k - c ny,.o~J k .; 2) T&,K, 'ITO .iyq h 
C0BMe CncT e ll C J1Y'I0M k ,. a JJ)"I k - C JJ}"I0M h,. 
JJJ06&ll 4>1fI'YPa pa.sna ca MoA ce6e. 
ECJIB cparypa cl> pasna <j>Hrype cl>1, TO ct,11r ypa <J>1 pa.sua 4>n 
rype <J>. 
E CJIH 4>Hcypa cll1 pasaa cj)nrype cll2, a 4>urypa <J>, pa»ua cjllf• 
rype cl>8, TO ct,1U'ypa <Z>, pa"Bna tlllfl'Ype cJ>3• 

lCaK 8H,llll0, Bee npnseJXeHBble 8RCl!OM1>1 C0OTB8TCTBYIOT 8800- 11:M 
R&rJlll,l{Hbl .M npe,11CT8.BJl8HJiHlll O HaJI0>KB!f1lH H paaeaCTBe ipJ,t.ryp H no -
3TO!ll)i :ee B.b13b188!0T COMll81fRH . 

Cne;zyIOrn; He ABe &KC H0Mbl CBR38H.bl C H3Mepe1tHe M OTJ,)e3K0B . npe
)l(Jle '18M HX ccJ.>OPMYJJ.Hpoll4Tb, aan0MR RM, K&K H3M8PRIOTCII 0Tp83R H, 



IlyCT& AB - ll3MeJ)ReMblR arpe30K, PQ - Bhl6J)amJM e.zuai.Hil8 83Me • 
pemu1 O"l'peaxos. Ha JIY'{e AB OTJtomHM OTpeaoK AA,=PQ, ua JIY'fe 
A,B - oTpe30K A,A, = PQ B T. A· AO TeX nop, no Kn T0'll<8 A. ue CO· 
8U~eT C TO't"KOH B JIH6o TO'lK8 B ae 0K8>K8TCR Jle)K~eu Me)K/J.Y A . B 
A •• ,. B uepsoM C.lf)l'lae J'OB0J)SIT, '!TO A,JlH.H8 0Tpe3Ka AB rrpH e,ll'lHJIUle 
fl3 Mepeims PQ BblP811<8eTCJI '£HCJIOM n (HJIH •JTO 0TJ)e30K PQ YKJT8 · 
.l(l,1118e'l'Clr 6 0Tpe3Ke AB n paa) . Bo BT0poM <;Jly't&e M0)KHO CR838T.b, 
'lTO AJJH,fl8 0TpeaKa AB rrpH e,11unuue R3MepeHHll PQ npH6.111UKeHHO 
8blpa,K88TCJI 'lHCJl0M n. ,l(Jtff 6oJtee TO'IB0l'O H3MepeHHll 0Tpe30K PQ 
AMBT ua J>8BHble 'l8CT1:I, o6bl'lllo aa 10 J)8BllhlX '18CTCH, H C 00M0 · 
~JO 0,ABOH TI3 8THX 'l8CT BH H3MCpll10T 0IUIC8H~ cno.co6oM 0CTBT0K 
A,B. Ec.1111 0pH 3T0M AeCRTM 'l8CTb 0TJ)e3K8 PQ ue YRJJ~blBBeTCa ue 
.1roe 'lJICJI0 paa e H3MepneM0M OC'.1'8TRe, TO ee T8K>KC ,!le)JSIT ll8 10 P8B · 
BbDC qncTeH H opoA0JJ>KIUOT npou.ecc H3Mepeann. Mb1 npeJ;(llonaraeM, 
'!TO TIUOilM cnoco6oM M0)KBO :U3MeJ)HTb .!l1-06oii 0TJ)e30lC, T . e. Bblpll-
3HTb ero AJlllHY npa AauROii CAHBllll;e B3Mepemut KOBe'tlloil: HJUI 6ec 
ROHe'I.UOii AeCSITJl'IH0ll APo6blO . 3-ro YTDf!J),KACIUle J;(J)8TK0 C<l>0PM'YJIH· 
pyeM T81<: 

14 . llpR ew 6pa RD OH 8.l(HHH UB H3!1Jep emrn 0T pe 3K0B ,l(JIH HB KB ;K· 
,11oro OT J)eaKB BblJ)8 lK8BTC ff ll 0JI0 ,t(HT8JJ L.KblM 'IH CJIOM . 

KpoMe TO!'0, Mbl nJ)HBHMBeM 8KCH0MY CY!IlCCTB0BaB llff 0TpeaKa 
A31UIOH AJlliHbl. 

15. Ilp n s w Cip a onoii e~e J1.3Mep em111 0TJl 83 K0 B AJ1J1 mo 6 o r o 
DOJJ0 :KH Te.m,s o ro 'IJI CJIB c ym. ec'l'ByeT 0T p e30K, ,l.lJIHJlll K0T0 J)0· 
J'O BblJ) BlKB&TC .11 aTKM 'IH CJI0 M .• 

CHCTeMy llltCll0M JJ.118llltMe-rpmi 3aoepmae-r 8KCH.0Ma nap8JlJle.lfl, • 
Bl,IX npaMblX. 

16 . 'I epea T0 'lK Y, ue JleJK llUQ'IO ua ,11a1111oii npBMoii , np olCbduT 
T0JlbK-0 0,11,118 l1P JJM8 1l, uap an:.neru.uaa .tt8HH0K. 

OmeTliM , 'IT0 ,l.lJISl nocTpoermn re0Me-rp1n1 M0lRR0 UCll0JTh3008T h 
p83JUNHl,le CHCTeM.bl 8KCH0M. HanpKMep, BM eCT0 BKCU0Mhl napaJIJTeJJ .b· 
HblX UJ)HMblX M0)KII0 npHlfllTL B l<B'ICCTB e 8KCH0Mbl Y'l'B8{))1(.£1CHBe 0 
TOM, 'IT0 CYMMB yr.110B TPCYl'OJlblllllta 1)8Jlli8 180°. TOl',1.18 y,reepm,1.1eaue 
• l.fepea T0'f'KY, .11e Jl8>Rll1J:1YIO ua Aalllfoii opRMOH, np0X0Jt HT TOJlbK0 
0,llB8 ITJ)JJM8ll, nap8JIJTeJll,H8H ,llalmOli• I\I0)f(H0 A0K838Tb 1<8K TeopeMy 
(nonpo6yiiTe n:poaeCTH Tal(De A0KaaaTe111,CTBO C8MOC'l'0SITeJT'bBO). OT paa 
JlH'UllilX CBCTeM at<C80M Tpe6yeTCH Jtllllll,, qTQObl Olllt 6b1Jl'0 31(Jlfl'.B8 • 
JleHTllbl, T. e. npKB0AllJIH 61i1 K 0,ll1JHM H TeM me BbJB0,l.18M . 

Jluor/J,a CTJ)eM1lTC8 K TOMY' 1JT06bt aKClfOMbl 6b!JJU aeaaeaC HMbl, 
T . e. HH 0AHY Jl3 HKX UCJ1b3H 6&1Jl0 Bbl'BecTR Jl3 0CT&..ltbHblX, Mb! ee CT8· 
BHJTJ;I nepe.11 co6oj:\ T8KOH -qeim. HanpaMep , YTBepm,1.1eHJ'le 8KCH0Mbl 6 
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MO>KCT 6b1Tb AOKJl3a e o ea OCBOBe OCTaJfbll.blX aKCllOM, , •• e. <l>at<TJA (). 
CKB 31'0 yn,ep}l(Jlen.ue SlSJl8eTCA TeOpeMOH, 8 ne llKCBOMOM'.. ◊AllllKO AJl8 
ynpo111enlfJl H3JIO)lteJDrn Ml>I npKfUJJlJI ero B K8'11!CTBe aKCllOMbl. 

B 38.KJIIO'feHHe PBCCMOTPHJW 0/llfY H3 C8MLlX nepBbl"X TeOpeM ea 
mero 1<ypca , - TeOpeMy, BbfJ)ll.»UUOll\YIO nepBl>lH npB3BaK paBeBCTlla 
Tpeyl'OJl:bRHROll (n. 15). Ee AOK83a'N? Jt 6CTllO ODJlpa.llOCb ea 88J'JJ8J{Hble 
llJ)eACTIUUell'IJH O e:aJJO>KeBHH H paoe .ec-ree <l>HrYP, nOBllTBe 8KCHOMJ,l 
TOr,n;a e111e Be 6blJIO BBeJ{eBO. HanOMlHtM OTO A0I<838TeJU>CTBO H paCCMO'J'
PHM ero C TO'IRH apeBR.il rrpKR:BTW:X B8 Nllf aKClfOM. 

Hymno 61iV!o AOKa3aT &, ·qTo ecJm AB = A ,B 1, AC = A,C, B 
LA = LA ,. TO Tpeyro.ll'.LBBKB ABC u A,B,C, pllBDJ,1. C STOB o.e
Jlt.10 Mbl paCCM8TJ)Hll8Jlll TllKoe eanomeB:He, apH KOTOpo M nepmn

ea A coe 111emaeTCJ1 c ee p nnmoii A, , a cropo11Lr AB u .AC Tpeyrom.
mma ABC ll8.JUl8Abl1l8JOTCJl COOTBeTCTBCJJeo aa JIY'IH A,C, 11 A,B,. 
Ilpn aTO M MJ,l omtprurnci. BO BllrJIJl.ltBO O'lt'l'imta,tlf <)>awr. '1TO TO.ICoe 
l:JaJJO>KeBHe Cy[[\eCTBYeT , UOCKOJtbl(y yrJIJ,l A H A , paBIJbl. Te nepL 
MO)KRO CK838TL, 'lTO CYJ]\CCTBOWIBJfe T8KOI'O BaJJO>KeB'Hll CJICAYl!'I' H O 
!ll<CHOMbl 10. 

!(Mee ML1 paccy>1<11.aJJM T81(: nocKoJlLKY AB = A,B,, AC = A ,C,, 
To CTopoaa AB coa Mec-rHTC11 co c-roponou A,B 0 a cropo.ea AC - co 
CTOp0 80 H A 1C1, B 'lOC'l'lfOCTB COBME!C'l'Wl'CSI TO'f .lUI B B J31, C B C1• KaK 
o6ocBOBBTL 3TOT (p8KT, OnBp8llCL Ha llKCBOJWH'/ 01J em, OJ)OCTO. 

flo aKCHOMe 8 Ba nyqe A 1B 1 OT TO'lKlJ A 1 !COJKHO OTJIO>KH,Th 
TOJibl(O O,D.RB OTpe30K, p&.BHblH OT pe :my AB . Ho no yCJIOBJUO TeOpeMbl 
AB = A,B 1 , noaTOMY npu aameM naJIO>Kemnr TO'll<8 B COBMeCTB'l'Cff c 
TO'lKOii B,. AJUUIOrlf'DIO TO'l.Ka C COll MecT HTCB C TO'IKOii c,. ◊CTaeTCJJ 
COCJ18TLCSI ua IIKCHOMY 1, 'f'l'OObl OOOCHOBII.Tb TOT (pBKT. 'tTO CTOl)088 
BC coa M.ecT lf TCH co CToponoit B,C,. Teoep .L MO>KBO c,n:enan. BblBOA , <rro 
Tpeyr0JU,R1UO'I ABC 8' A 1B 1C 1 OOJIROCTLlO COBN. ecTH1llfCb D, 3B8'WT, OllB 
pllBRLI . 

Kax BJtAHM, caMO AOK8.38TeJILCTBO TeOpeMhl O ne pBOM apH3H8Ke 
paee11CTB8 TpeyroJlbBIIKOB, no l:y [lleCTBY, He H3 MelllfJlOCb, TOJlbKO Te · 
nepL MY on1tpa11 u c1, ylKe ue ua a:arm1;iroo o'leBH,11.Hble <j)aKTbl, a Jill 81<· 
CHOMl>I, B KOTO p 1,1x 8TH <!>aKTbl llblJ)BJJ(eHbl. 

fJ HeKOTOplde CBe~eHBff O pa3BHTHH reoMeTpBH 

ll ep»oe co'lHJJeBHe, COAepmru.tlee npocreii:ulJl.e reoMl!'l'pll'l ecl<ue 
ceeAelfHH, AOIWIO AO nae B B ,I{peee ero Enu:rra. Oeo <nBOClfTCB K xvn a . 
JI,O H. 8 . B He M COJI,el)J:l(&TCSJ rrp8Bltll8 Bl>l'fBCJieIDUI IIJIO~BJI,eH B o&t.e M OB 
BeKOl'OpblX cJ>ID'YP u TeJI. 3're npasana 6blJIH nonyqeRLI ~TlJ'tecK HM 
Uyre M , 6e:J K8KOl'O · JI116o JlOl'B'lecKoro AOKaaaTe.llLCTB8 HX c o paeeAJ}"H 
llOCT ll. 

CT8.BOl!JleB.Ke re0MeTP11H K&.K M8TeM .8TH'leCKOH B8YKB npoB 30UlJJO 
UO3,D.Hee l'i C.BSl311BO c BMeBllllla rpe'le<lKRX yqi11NX <Z>aneca (Ol( , 625 -
547 rl'. AO H . a.). Illtij)aropa ( OK, 580- 500 rr. AO B . s.), ,lle:MoKpBT8 
(OK. 460 - 370 rr. AO u. 3.). EBKJJHAB (ill a. AO B. 3. ) u JU). 
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8 3H3M88HTOM coqsrneRIDi EBl(J[HJJ,a •HB'lll.ll.R t 6l>IID1 CHCT8MBTl1-
31fPQBIUlbi OCBOBlible li3BeCTHble B TO e-peMn reOM8TPH'18CKH8 ceeJJ,eHffB. 
rnae11oe )l(e - B • Ha'IBJJaxt 6&Llt pa3BH'I' &KCHOMBTH'f8CKU-il llO,!IXOA K 
rroCTpOelDf)O reOMeTpR.H, KOTOPblR COCTOUT B TOM, •ITO CH8'18Jl8 lj)op
MYJIHPYIOTCH OCHOBll:ble OOJlO>R8BIUI (8 .KCHOM&I), 8 38T8M na BX ocao
ee noope,llCTBOM paccy>RAeHUH AOK83blBIUOT<lll .r:(pyrHe YTB8PlK,ll8HKlf 
{ TeopeM1>1) 1• 

nonyqeen1e pe3yJl&T8Tbl HCllOJlb3Yl01'CJI KBR Ha np&KTKKe, T&K 11 
B ,ll8Jl&Heliwux aayqHhlX HCCJI8,D;OBBHliBX. H eKOTOpble H3 BKCHOM, npe,n 
JIO>ReHHblX EBKnt!,llOM, ll ceiAac HCDOJI'b3YlOTCH B Kypcax 1'80Me'J"PHH. 
t{aCTb 113 BH X B coe p eMe.aaoi <l>OPMYlltipOBKe u:MeeTo.n B aameM KYJ)Ce. 
H anpn:Mep: . t{ epe3 mo6ble J:188 TO'll<.H UPOXOJl,HT np8M8JI, H npHTOM 
TOJlhKO op;ua •• 

B om,wot BKJlBA B ,ABJl1>BeKWee HCCJiep;oeain1e pa3JfH'lllbl:X BODPO · 
COB J'80MEl'l'PlfH saecnlf ApxRMe,ll (QK. 287-212 rr . AO H. a.), Aaonno 
llIDf (ill e . .110 a. a.) 11 .r:(pyrae ,ztpesnerpeqecxue yqeebJ:e. 

Ka'leCTBl!HBO nosbd! 3Tan 8 pallBUTHll !'eOMeTPmI B9,'18JlCH JlHlllb 
Ml:IOl'O aeKOB crrycT n - s XVII a. It . 3 . - ff 6b1Jl CBffl3flB c B&KOIJJleBBbl· 
MB K 3T01\l:Y epej'deHH AOCTH>KeHBRMH anre6pb1 . Bbl,ll&Klll{l!HCH 4)paHnY 3· 
CR1i0 M8.T8M81'HK if <jl11JI00ocp P. )leKapT (1596 - 1650) npeAJ!())l(lUJ BO· 
e1:,1ii 1Jo,axoA R pemeawo reo1,ui-rp1:1'leC1WX 38,ltB'I. B oeoe:ii . r eol\1eTp1nu 
(1637) Oil eaen MeTO~ KOOPAfllJllT, CBJl:388 l'eOMeTplflO _n II.Jlre6py, '!TO 
D03BOJ1WIO pelll,llTh MIIOl'Re l'eOMeTpH•leCKBe 38,llll 'q_ll 8Jlre6patr<1 .eCKllMII 
MeT0.[t8Ml1. 

B pa38J,!TJ,111 l'eOMeTPHR 88)1(Byto pOJll, Cbll'l)BJI B 8.l(CltOMa, KOTOpalI 
B •HB'f8Jl8X• EBKJlHltB H83blBaJI8Cb UllTblM UOC'l'YJl8TOM. <l>op?4YJ1HpoB• 
lt8 nsrroro OOCTYJIBTB y EBt<Jntp;a 80C'bM8 CJIO>Klill 2 • IT03TOMY o6bf'IHO 
ero 31lMellSUOT 3KBHB8J18H'l'BOR eMy 8KC HOMOH napanJieJll>HhlX npllMbtX: 
11epe3 TO'!Ry, ue nemall,\ylO :aa ,llBHHOU rrpHMoil, apO XOAl'!T IJ'OJU,KO 0):188 
npsn,taJI, oapBJ1neJT1:,aa.11 ,aaa:11oii . 

M aoro eeKoB yclfJIBJI 6om,moro <rncna yqeublx 6blJIJt eanpaeneHhl 
Ha AOKlll38T8JlbCTBO nHToro UOCTYJI8T8. :3TO 061,ncBJIJIOCo TeM, 'ITO '!IHCJIO 
BK,CHOM CTpeM'lfJIIJCb CBeCTK I( MHHlfMYMY- Y'iiiBJ.te AYMBJIH, 'ITO mt 
Tb!ii OOCTy.'IBT MOarno AOK83 8Tb KaK TeopeMy, om1pano& Ha OCTaJll,H&re 
llKCHOMbl. 

B KOlll.18 XVfil 8. Y H8KOTOpb!X reoMeTpOB 803HlfKJf8 MblCJJ'b 0 
eeB03M0)1(B0CTH AOK838'.l'b nnl'&ra UOCTYJUlT. PemeRHe aroro 11onpoca 
6bfJIO Half.neao BeJIHKJJM PYCCKHM MaTel\laTii'KOM HnK onaeM lillauosn
'!8M Jio6a'!'eBCKHM (1792-1856). 

1 Ha B03Momn ooTb 'Nl r<Oro no.nxo11a eaepsbl e ~&3M .11penne'rpe<iecr<1Tll 1 
y,ie111,1J:I Ap1t CTOT8JJb (OK . 384- 322 rr. JIO ,r. a.). 1 

l 
2 TTIITLlft rlOCTy.aaT: . 11: 8ClJ;M Ilp!IM8Jt, nll,ABlO[[\M R8 .nee np!IMb!e, 

o6PMYIIT BRyTJ>eRlllie 11 no O/llfY cTOpotry yrn1,1, ~teni,are IUIY" 11p'™1>1X, 1 
TO npo,llOJlll<8UHb18 3TII DPJ<MLle neorpl\BH'leHHo BCTpeT>rreSI C TOA ( 

• CTOJ>OHbl, rAe )'1'Jll,I M81tbme AByx npHMhJ.X•. ~ 
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Bea TBOp-qecKa •.R )f(ff3HJ, Ramel'O Bhl/18l0JllerocR COOTe'leCTBeHH,lI· 
KIi 6J>I)U! CBll3QfJQ c Kaaaac!<RM ylll!llepCHTeTOM, rt1e OB Y'UUJCJl, 3B'l'BM 
Obin npo<jleccopoM, a c 1827 r. - peKTOPOM yuneepcHTeTa. Ero O'leltb 
pll,Ho 311MH1'epecoell.1Ta l'l!OMe'rpH B , H OB, K8.K H MBOl'l'fe ero llpe,!llile• 
CTBelUUll<ll, lll>IT8JICII ,!IOK838Tb nRThlll IJOC'l'YJ18'1' E 11KJIH,!la. JI068'18B· 
CKHA npe11np 1rnsIJt llOllhlTKY /IOKll3!lTb .[UiTbIH IIOCTYJI!lT OT npOTR[IHOrO: 
OR ape/lDOJIO)l(BJ1, '!TO qepe3 /laHf!YlO TO'IKY, He Jl8)f(~YJO ea /l!llffiOH 
npl!MOH, MOlKHO npo s ecT H ReOKOJl bKO np JJMbl X, ne nepec e K!llOIJ:IHX 1111.R· 
BYIO , Hcxo.ivr H3 aToro, Off DOllblTaJICR. no.rry<t:UTb yTBep1K)l,eeee, KOTO· 
poe llpOTHBOpe•rnno 61,1 QKCTIOMQJII f!Jl lcl aony•1 e 1UlblM ff3 BlfX TeopeMaM. 
ECJJJ,1 6bl Ta.Koe yT118P)f(,11;8HRe }'11.'!l.1r0Cb DOJ!yq.B;Tb, TO 3TO 03Ha'fllJI0 6&1, 
'ITO ape,n;aonome111 1e -ae.eepao, a uepao npOTHBononom a oe yTeeplf(,Ae
ime: 'lepeo TO'lKY, Be Jle»tauzy10 ea ,11;8.BHOH npllMOJ!:, MOXUIO npoBec'l'R 
TO.llbl<O O,ll;llY npm.tylO, ee nepeceKaIOlqytO ,11;8BH)'IO, TeM CIIM.blM DllTbl'i% 
llOCTyJIQT EBl'>,/l'H,[(8 6b1Jl Obi .0,0K83Qll . 

H o Jio6a'leBCK.l1.H ee IJOJIY'IJl.'I apOTHBOpe'l HBblX yTBepm,n;eeJtii • 
. Ha QCHOBOBIUI 3TOl'O HM 6b!JI c,n;ena.H 38Me'laTent,Hbl(I BbI IIOA: MO»mo no
CTPO»Tf> Jq>Yl'YJO reoMeTpff!O, O'l'Jnl"IHYIO OT reoMeTplm EeK:im.n;a. TaK&Sl 
reOMeTpff.lJ lilM 6hlJl8 DOC'l'pOe u a . Ee Ha3JJB&IOT TeUepb reoMeTp He li JTo-
6a'leBCKOFO . Coo6~eHHe 06 OTKpb!TR.I( llOBOl-r reoMeTpIDI 61,Jl!O C)l'.M8HO 
Jlo6a'leBCKH M a 1826 r . 

.K 8ll'QJ10tl1 {ttH hlM Bbl.BO,ll;llM rrpmneJI ne arepc1rnu M8T8MBTRK 
R. B oil.nu (1802- 1860), HO OH OBOH peoyJtbTaTbl ony6JJHKOBllJI ae
CKOJII,KO 003)1(8, 8 1882 r. B PYl(OilliCJ!'X 8 eJIH1(01'0 1!8M8J:1,KOro M&Te
MQTlU<a K. ¢>. r aycca (1777-1855} BblOKQ3blll8Jl'.HCb UAe H, Onmnrae K 
M,D;ell'M Jio6a<teecKoro H Bofurn . 0,AJ,illKO oa, onecQJrc1, Kp 11,r1mn , ue pe• 
m n JtcR. ux 06uapo,11oeaT.b . 

0TKpMT He HIUUHM BeJJJIKKM COOTe'leCTBeRIWKOM HOBO A 1'80· 
i\teTp HH OKll38JIO orpor.rnoe BJJIHl!llill- Ha p83IIHTHe aayim . I'eOM.eTpWI 
Jlo6aq;eecKOro lll li POKO HCll0Jii,3Y8TCSI 8 eCTecTB03H8W!IL HeH3Mep HMO 
BJlllllBHe RO.DOM l'BOMeTP Hll Ha Pll31Hf'l'l1e 08:MOii reOM0'J'.PHt l. H aH6011ee 
11PKO ORO Bb!P83HJl0Cb D .0,8.ll:&HeBWeM yr,1ly6Jterunr aamJtx ape)ICTllBJl0· 
UUH O llpOCTPllll.CTBe: 88,[(b ao Jlo6alfeBCJ<Oro l<838Jl0Cb, 'lTO 1'00MeTPHeii 
Ol(PYH\8.lOll\Bro HllC npocTpa HOTl,18 MO)l(eT 6..blTb 'J'OJ1J,KO 0BKJIMJlO B8, reo
MeTPllH. Ho '1'81( Kiili B03MO)f(JJa ,n;pyre .H reoMeTp UH, TO UOTlllUIOCTb TOH 
l!Jlll UH011 reoMll'l'pllli MOll(e'I' 6b1Tb npoeepeaa mnm, Onl.J'l'llblM nyTe M , 
COBP8Me1rnoli aayKoti YCTIU!OIJJleHO, 'ITO eoKJ111,n;oea reOMeTPllll JlHWb 
npu6mt".lK88l30 , XOTll il c eec.&MB 60JlbillOH TO'lHOCTblO, On:HCblBS.eT OKPY· 
ma10xqee Bae npocTpaecT110, e u KOCMlf'lecKux MacmTa6ax oua K>.'\leeT 
aaMeTaoe OTJili'l'. He OT reoMeTp u u pean&aoro npoc1•paeCT:ea. 

Bypaoe paoeaTne M8TeMSTHKll e XIX e. npa eeno K p.11.cy oaMe'la
Te.Jtl,KL1x OTKPhlT Jd! B 1'eOM8Tpm1. TaK, Db~!UOIIU!MCll BeMel.(K l! M M8Te• 
MIITl{KOM 6. P liMllBOM (1826- 1866) 6b ! Jlll 003;118!111 HODaSI J"eOMeTP ff ll, 
0606t1ta10a.asr II reOMeTpHIO EBKJ!H;IIS, H reOMBTPIIIO Jlo6a'l8BCKOro. 

tfn TBTeJi..b arrpaae cnpoc 11n : a JtDJIJ!JOTCst nu reoMeTp o it EeK.lf1-[,n:11 
11 reoMeT pBJl Jio6a'leBCKOro aenpoTllBOpe"l.liBL[t,m? H e MO;!,eT m1 TBK 
CJfY'll •IT.bCSI, 'l'l'O apH ,[(aJlbFlefu:neM pQ3BHT Hl1 KIU( TOH, TI.\R H ,n;pyroJ! reo
MeTpHH DOJJY'f&TCII apOT HBOpe'UiBhlB BblBO,n;bl? Yme B KOHlle XIX seKa 
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6blJIO A0K8311RO, '!TO ec.,m BelfpoTBBOpe-<{KBll t'eOMeTPH>l EBRJJHAa , T O 
uenpoTKBOpe•maa e reoMeTpB.8 Jlo6aqeecKOl'O. HenpoTIIBOJ>e •UJBOCTb 
TOK BJIU HR,Oii l'eO M e'l'PBH AOK83LUJ8e'l'C>l C noMOUO, .IO Klll<Oii-JlR6o HB 
TepllpeTBltRB (MOAeJIK) ee OCBOBBbOC DOB!l'l'ffR R aKCHOM. HanpH111ep , 
OABOR H3 H3Be<:TIILIX RIITePllpeTlllVlH eBKlll!AOBOH t'eOMe'.l'J) .HB R.llJlHe'l'CSI 
apu_q>MeTm!ecKasi MO,n:em., B ROTOpo» TO'l.Rll CCTI> napa qacen: (x; y), 3a · 
IIBcaBJlBH B onpe,«eJJiiUUOM DOJ)JIAKe, a np8111.a.B ec'l'b MHO>KecTBO TO• 
'!eK, YAOJJJJ.eTBOPR)OUIKX n-eneii.BOMY ypaeuemuo ax +bx+ C = o. rAe a B 

b - neJ<OTOpble <mCJIB (a2 + b2 * 0). C UOMOll\bJO Wl'OB. JlfOAeJIH soupoo 
0 BelIJ)OTJlllOpe'IHBOCTH eBK.IIB.ttOBOH l'eOMeTp.llll CJJOAHTCB R JJO!Ipocy 0 
BeJipoTH.BOpeqHBOCTH apulJ>MeTKKH, HMIUOID. eit AeJJo C Bell\l?CTBeRllLfMH 
quCJraMH. 0 MO,l(eJJHX, peliJlllsyiom.KX CBCTeMY aKCHOM l'l!OMeTPHH Jl o -
6a'leBCKOl'O, MO>KBO n.poq-HT8Tb e p83Jll1'1Hhl X KJ:tHraX, BAtIJ)BMep B KIUI • 
re B. ci>. By-ry3OB8, C. B. Ka.n:o~eaa, 8. r. Il oa eIDU1 , C. A. illec-raKoaa , 
B. H. IOITT!BOH •Ilna1Jm,i:e-rp1rn. Uoco6ue J1,11-11 yrny6J.1eeuoro uayqeu1 rn 
M BTeMaTBl<JU (M. : «l>B3 MBTllBT, 2005 ). 

Bonpoc O HenpoTHBOpe'IHBOCTB TOH WI.ff HHOH CHCTeMJ.l aKCBOM 
CBSl38H " C JJ8)KRI,lMK upo6JieMB.MB eenpoTB130pe'IKBOC'l'H , DOJIHOTLJ R Be -
38 JUJCH'MOCTB CHC'l'e M aKCHOM, O!IpeAeJIHJ01D.KX TY' BJJB Hll)'10 re0Mf!'l' 
pHIO. Ile pe'l:HCJJellB.Lle npo6.neMhl OO'B.OCATCB K npeA M e'tY, Ha.3LJBaeMO.M}' 
e 0caOB8BB11 reo Me-rpKB•. KpynHeii.muii BKJI.BA B pemeURe 3"l'HX .IJPO· 
6.JteM euec eensKHi ue 111e~ali MaTeMaTHK ,ll I'ttm;6epT (1862 - 194-3). 

0TM.eTBM, 'l'l'O B aacro~ee BJ)eMll. !'eOMeTpHB mHpoKO H CUOJtb3y 
eTCH B C8MhlX pa3soo6paa1llolX p83A8Jl8X e<:TecTB03Il811JUI: B <1>.11aHKe, XR 
Mll:H, OHOJIOMIB 0 ,._ A· Heoa,ellJIMO ee 3Jl8qeID!e B llPIIKJJ!l/'.\BNX .aayKax: 
8 MBIDBtlOCTpoellBtl, reo;o.e3ilH, .KBJ)TOrpa<J>HJ! . Me-ro,a;1,1 reoMe.T P llll lllB · 
poxo up HMeBfilOTCjj IIJ)llKTH'{ecKa no ecex pa3.AMBX eayKlf H TeXBBKH 
B, ROBe'll!O >Ke, B C8MO.ii: MB'l'l?M8THJ<e. 

• 
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0TBeT:&I H yKa.33BHSl 

rnaua I 
a. 1'µiJ 'l'O'lKD ~II OA,Bll 'l'O'fl<Jl, 4 . 'f e<rblpe np8Kble. 6. Tp» O'l'J)U31UI. 1.5, lJ'a. 
TblpC yr.na. ~7. h n I. 18 . OB < OA; OC> OA; OB< OC. 19. a) ,l.\o; ti) Re'I' , 
21. L.AOC < LAOB. 22 . a) }.\a; 6) 08'1'. 29 . Ase TOqtut. 80. 10,3 cM. 
:n. a) 3,5 CNI, 6) 36 MM. 32. 25,5 CM I\JIII 1,5 CM. 33. 9 c.. 111111 23 CM. 

34. BD = 47cM, DA = 17cM. 35. 480m.c. 37. a) AC=lcM, CB=lcM, 
AO= 0,5 cN, OB = 1,5cM; 6) AB = 6 ,4 M, AC = 3,2M, .AO= 1,6 M, OB = 4,8M. 

a 
38. aJ 10,5 CM; 6) 1,5 CNI. 39. 2· 4.0. 4 CM. 44. HeT, Il OCTpoelfiTC BLmOJllJB;MO , 

1<or,11a L.AOB OCTJ)Llii wm np/t:Moii. 45 . ,lla. 47 . a) 121°; 6) 121°2'. 48. 48". 
49. 85 °. 50. 81°. 61. 60°. 52. 160°. 53. He-r. 58. a) 69°; 6) 90 °; o) 165°. 
59. Dp11:M0ii. 60 . ,!:la. 61. a) 70° " 110°; 6) 150° 11 30°; B) 113 °39' u ,66 °21 '; 
r) 135° II 4 5°; A) 100° JI so•. 62. I 06 °. 63. ,!la.. 64. 8) L l =L S= 63°. 
L4 = 117°; 6) L 1 = 48 °27', L2=L 4 = 136 °33'. 65. a) 57°, 57°, 123°, 128°: 
6) 40 °, 40 °, 140°, 140°. 66 . a) L2 =L 4 = 110°, Z l =L 8=7 0•; 6) L l =L 3 = 45 °, 
L2=L 4 = 135°; 8) L l =L 3 = 75°, L2 =L 4 = 105°. 61. 180 °. 68. LAOC = 120°. 
LBOD = l80 °, LCOE = 110°, LCOD =60°, 69 . HOT. 71. Wee1·b l'rpflMWX, 

72. ill ec'I'/, "'0'1eK. 73 . .lllleRIIJU(8Tb yrnou. 74. a) 8 CM ; 6) 16 CM. 75 . 16 CNI 

7 5 2 4 
wm 4 cM. 76. 11) 8a: 6) 8a. 77. a) 3,n; 6) 5m. 78. 12cM. 79. YJ<aaaune. 

PaccMOTJ)CTL ,aaa B03M.0)1(8blX CJl'y'l&lf: TO<nrn B n C 11.emaT 110 pa3awe CTOpom.a 
1Mll no o,any cropoay OT TOq1m .A. 80 . 85° wm 15°. 81. 30 ° BJtK 90°. 
82. a) 67°30' H 112°30'; 6) 72°30' II 10 7°30'. 83 . 90 °. 85. ~ K 8 3 0 0 Ke. 
,Zl,OK838'1'l>, '!TO yro.n. ABD paaeepll)'Tblil. 86 . 'Y I< 8 8 8 B He. Il pe,llllOJtO>K HTb, qro 
rrpaMJ>re m u n COBU~8l01', u IIOCDOJl.b30IUITl'>ell YTOOP>K,llCBlfeM n. 12. 

rnasa II 
90 . 75CM.9 1.12 ,7c Mlfl 7,3cM.92. HeT.93. 6) 42",47 °.9 4. 6) BD = 5CM, 
A.B= 15cM. 95. 6) AB = l4 CM, 8C= l 7c r,,:. 96 . 6) 110°. 105. 6) 46 °. 
106. 6) 96 °. 107 . 10CM, 20cM 11 20CM. 108. AB = l2 ,5c M M .BC=15CM . 
109. 8cM. 112. 50°. 113. 6) 37°30'. 115. LA=LB+LC. 119. KF =8CM, 
LDEK=8 6°,LEFD=9 0°.121. 6) 8C = 15cM,C O = 13CM.122 . 6) AB = ll cM, 
BC= 19 CM, .126. 13 CM. 136 . 25~. 142 . 'Y t< a 3 u, u c. PeCCMOTl)eTI> Allll CJJY· 
qaa. Toq·1<a B ne»rnT: a) oa ny<1e AO; ti) oa npo110,1>KBHKH nyqa AO. 145. 90 °. 
146. 29cM. 149 . HeT. 150 . HeT. 152. YKaaaoee. Cuaqana DOCTp0RT& OIIC• 

ce1<Tp1<cy yrna AOB. 15 5. Y Ka 3 o e II e. Ca'.aqaJJa nOCTpoHTb np.RMoii .yron. 
156. AB = 4cM, .AC=5c M, .BC=6c,., 157. 7cM, 5cM 11 5cM. 158. 10cM JIJIJI 

6 cM. 160. 6) Y >< o 3 a e II e. nycTb M - ·ro•ll<a, pa1111oyA&Jtii1<u·a11 OT roqe1< A a 
B u. ue 11ema111011 ua npm.,oi! AB. 13ocnOJtb3008ThCff YTBeP>K/lCBllet,<: 1>1e11nana 
paeaolie)lpeRHOro TJ)CyroJU,nKKB, IT1)088J181U1Bff K OCBODBlllfJO, ftDJUICTCJI Bbl · 

co-ro.i'l. 165. 6) Yt<aaoauc. CeoqMa .1101<oaaTb, 'fTO LAOK =LBO.K,. 
166. Yt<aaeuue. BocnOJtb3OBBTbCSI aM&'Ieft 165. 167. YKa~auue. Cuaqj!Jl8 
AOKB38Tb J)alle.W:TBO Tl)<lyrOJJbBUKOB DBF, FOE 11 EA.D. 168 . 40°. 169. 1/Ka • 
:l6n1te. ,Zl,01<aaaT&, ,rro L>ABO =A FEO. 170. Y1<eao1111e. CH:a•rnJJa AOKB311T& 
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pruiencl'Bo ·rpeyroJU>ruU<os ,,.VJD 11 A,B,D,. 171. Y K 33 811 u e. Cea'larta AOKU• 
oaTb peneecTao Tpeyr0Jtbm1Kos A.BC n ADC. 172. YKana1u1e. Cna•m,-ra 110 
K8Gll1"& paaeHCTBO TP8Yf'OJlblllH<OB ABC 1< ABD. 173. Y K aa a e 1te, UyC'l'b yJ'O Jl 
BAD - CMea<a:bUl c YTAOM A Tpeyron&1111Ka ABC. ,lvi11 AOKtt3&TeJ11><:TBll uep3 . 
DeeCTaa LBAJ> >LB OTM8T.,tTb cope11H.By O cTopoebl AB a ua npo11onlKeDH11 
0Tpc3K8 co 01'110)1(1{Tb OTpe30K OE, J)IIBRblli co. 8aTeM AOK438Tb, 'lTO fl'Q JI 
BAE p311en yray B TpeyroJt:b1£111<a ABC 11 11ocu0Jtb30B8ThCJJ nepaeencTBOM 
LBAD > LBAE. 174. Y Ka a an 11 e. HMO>KHTb Tpeyrom.BllK ABC 11a Tpe • 
yr011bHH .R, A,B,C,. T8.I<, 'lTOOLl CT0p01t8 BC C08Ml!CTIM8C ,b co CTOpo11oll 8-,c,. 
a CTOpo11a BA uanO>KJIJ18Cb ea .nyq BA,. Ann 1.10.KaaaTem,CT-Ba Toro , wro roq 
Ka A COBl\lecTHTC.R C TO'll<Oil-A,. BOCDOJlb300aTbC.R 311,!18'181l 113. 175. YKll88 · 
ane. Ceaqa.na A01<8.38TL, '!TO b. AOD =A BOC, a aaTeM, 'lTO t:,.EBD 0 t::,,EAC. 
176. Y1<aaae11e. PaccMOTP8'J'& TpeyroJlbKlfKH ABD u A 1B 1D1, r11e TO'lKH D 11 
D, TWrne, 'l'l'll M H M , - ce pe111111&1 OTP03KOB AD ll A,D,. 178, Y'K838 R HO, 
IlycTb rrO'IKB B 118lKRT aa OTpeo:Ke AC . flpe,11110.no>KaT.1,, '\IToAi) ·o BD=CD . H c 
no.n&ayu Cllol:i'cTBO yr.no:e npll OCBO'BIIBHH P8BB06e;tpeu,eoro Tpeyl'O.ltl,llllKa, Cll8. • 

'!Ma AOKaaaTb, 'lTO LABD ,. LCBD=OO•. 179. YkaaaaHe, CKa'laJla p;oRe• 
3,8Tb, 'lTO BP= CQ. 184. 11Ra38 B Jt8, Bocnonb30118. T bCR l'J8A8\18 ll 160 . 

r naBa III 
196. Op;ey npallfY)O. 197. ,:P1t 1unr 'l 0'1'blpe. 198 . .n1l. 201. 105°. 105•. 
202. all c. 203. 6) 'le-rb!J)e yrna no 55•, •teTbll)e ,11pyr,rx yr.na no 125°, 
205. 92". 206. a) ,Ila; 6) 11a. 207. a) Hl!T; 6) All, 208. 11 5° H 65°. 209 . Ll = 
= 135°, t'.2= 45°, L3 = 185°, 210 . YK&38Blfe, PaCOMoTpCTh npop;onmellllll 
ny'l8 CP,. 215. 59°. Y Ka 3 a e u e. Caaq8Jla AOKa3aTb, 'ITO a II b. 216. 48°, 
66°, 66°. 218. )];a. 219. y I( a 311 B 118, ,/lOK8.38Tb MGTOAOM OT npo waao ro . 
220. Y K ll 3 au He. Jl;OX8.38Tb ~teTOJ10l\l OT Op0TIIBUOro , 221 , Y Ka 3 a RH e. CH8 • 
'l8 .Jl8 AO K81l8Tb, <!TO AM II BC H AN ii BC. 

r naBa IV 
223. a) 58": 6) 26° ; B) 180°-3a: r) 60°. 224. LA =40°, LB=60 °, LC=80 °. 
227. a) 36», 72° 11 72°; 6) 45°, 45• n 90°. 228 . a) 4.0°, 40° 11 100° 1w1 t" 40°. 
10° " 10•: 6) 60°, ao• 11 ao•: a) 100°, 40° a 40•. 220. 105• , 230. 10s• . 
231. y K8388 ee, Bocnom,ao .B8TbCll ceo i\ CTBOM yr nos npll OCIIOBIU!lltl P8BH O• 
6e,.peeaoro Tpeyro11&11rrna. 232. ,Ila. 2,33. 1/ Ko a an 11 e. 'Y'llecT&, q-ro aaenmnii 
yron IIJ)H eepwn11e t)8B1foli<l,iQ)eHHOro Tpeyrom,RlU<a, OpOT lf80 Jl8lKBII\8 H OCROBll• 

am o, 11 AB8 pa:ia 6()JU,we yrna np 11 oc11oaa111m. 234. 57' 30', 57°80' , 65° 11nu 
65°, 65°. 50°. 235 . 73•20·, 73•20· R 33°20'. 248. a) HeT; 5) HeT. 249. 0TOPO · 
11Jl, paBHQSI 10 CM, 250. a) 7 CM; 6) 8 CM; o) 10 CM, 252. 29 CM a 29 CM, 

258. 7 CM, 7 CM H 11 CM. 254, 45\ 45° ll 90°, 2115. 27°, 256. 17,6 CM, 

257. AC -= 6 CM, AB = 12 CM. 258. 9 OM. 259 . 18 CM. 260. ao•. 80° u 120°. 
261 . YKaaaarn . Bocnom,aoea-rbCSI oepsoil' TeopeMoll n. 36. 262. YKaaa
s He. BocnOJlb30BllT&Cll np H3R8.K8.MH pa.seKOTBa npSIMOYl'OJTbRl,IX TJ)eYJ'OJlhll.H· 
KOB, 263. 70°, 70° R 40°. 264. 122°. 265. 90• , 39° It 51°. 267. YK838Hlf8. 

CR8't8Jl8 ,IIOR838Th, "!TO yrm,,, IIJ)HJle}¼(8lU H8 K pruun.,M CTOP0R8M ,ll8HllhlX T Pe • 
yrOJl&Sltl<OB, pa BSLI. 269. y :Ka 3 an ·u e. Bocn0.nl>30811Tl,Cll 3QA811'e.B 268. 
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270. Y tt a 3 a e u e. CsaqaJia npo1iec •ri1 6uccewrp11cy yrno " eocooawo .ooTbCJI 
3B,llaqcit 133 . 271. 8cM . 272. 12cM. 273. 14cM. 275. YKB30.RHe . Cuaqa.n a 
AOKa;JBTb, ""° CM - NeAn.nna Tpeyroni.w11«1 ABC . 277 . 2 CM. unu 8 CM. 
278. 3 CM. 279 . Y K 83 8 BB e. l{ epe3 O,llJry H3 TOll8K , YAOBJleTDOl)JllOlltUX Y<:'10• 
BltlO 38.llB'lJt , npoae<:TH npsMyio, napa JmBJlbltylO ,llaRHOI\. U AOKMBTb, 1{1'0 JllO • 

6a11 .1XpyraJ1 TOq1<a, y,110BJ18TBop,no11~a,1 y CJ1oau10 38A&'lH • .rte>KHT Ra O'l'Oii npn • 
MOR, 280. Jlyq C H8'l8JIOM BB CTOpoue BA, napamH!JibHt,ffi CTOPORe BC. 
Y 1ta3a .u ue. BocnoJl.b30&aT&cn 311.1laote'li. 279. 281. Ilps;MaR, nap11J1J1e111,ua11 
.11811.IJ.blM llPHMblM ll RaJCO,llllUIBSICR na pa»U:blX paccTOl,l8]!$1X OT IDIX. 282. Y KB • 
311B H 8. BocllOJTb30B8ThCSI 3ftA8qeii 281. 283 . ,llae npRMt,18, nap8Jlnen1>Bhte 
AB•mo,i np su,mit If pacno.11omeID11,1e "" .11aHBoM paccTORHHU no paam,re CTOpo• 
IJ.bl OT uee. 285. Y1<a3aH11e. Bocnonb30DaT1>0A 011,11a'leit 284, 299 . 20 °. 
300. y K8 8 8 H .He. ,llOK838T8JlbCTIIO npoaecTH MeTQ/lOM 01' npOTHllffOl'O. 
302. Y Kao a e R e. 11) ,llorcyCTnTi, , 'ITO HM,,. HM ~- B aocnoJ11>30"S8Tl>Cn an,11.a• 
<tell 301; 6) .o.onycTRTb; 'l'l'O HM , >HM , llJIK HM ,= HM,, n BOCllOJl1'~088TLCII 
3ftA8'leit 301. 303. y Ka 3 8 H ll e. Ilpo ,11.omi(UTb M8,ll.ltBHY AM 38 TO'Uty M 88 

OTpe30K MD, PB.BHblfi AM. u P8C:CMOTJ)8T& ,rpeyroJThlUl]{ ABD. 804. y K 8 3 11· 
H II e. Il yCTr, N - TO'lK& nepece«eum1 npnMoJ'\ BM H OTpeaKa A C. Ilpm,,ee11Tr, 
TOOpeM)I o uepaaeucTse TpeyrO,'lblilU<& K TpeyroJlhRHKaM A.BN H M NO. 
305. y Ka 3 a H n I) . Bocnonb3088TbCII npe.D,1,1.IIYllle A 3RAB'leli. 806. y Ka 3 11 BB e. 
,/l;OK838Th Mll'l'OJIOM OT npOTJIDBO!'(). 308. 18 ,5 CM. 311. ,I{se np>IMJ>te, co.o.ep>1<a
~11e 61\CCeKTPBCbl yrnos , o6p83088HBb?X Dl)H nepece«eune ,l{llllHbl X np.R'MbTX. 
312. Y Ka 3 a e K e. llyCTb 11 T{)l1yro11r,ue1<e ABC AC> AB, a AM - .aann blA OT• 
pe30K. Y•U!CTb, qTo 8 TPOYl'Olll,.Hlll<C ACM L.C<L.M. 318. YJ<838HHe , TTyCTb 
6 AB C - HCKOM&d!, BM - ero ADBRB!f Me.lllla ea. Cuaqana nOCTpOHTb 6B B1C, 
B l<OTOpoM TO'll<a M - cepe,llJfRB CTOPOBl>I BBi. 314. 6) YKR38B lle. IlocTpo· 
}ITJ, yron, paaawi!: ABHBOMY, 8 38TBM 800DOJtb30illlTbCJI 3RAR'leli 284. 
3 15. a) y Ke 3 a D n e. Bocno n.lo3088T11Cll CBOil C1'BOM 8 n. 85 H 3ftAll'l81.1 3 14, B. 
3 16 . YKll38RHe. Bocnon&30118 T1,Cff 38,118qeit 282. 317. Yl< 83 8B R e. Boc
OO.llb30B8Tl>CII 38AB'leit 245. 318. YKa ,u . ane. Ha cTopo aax BC n AB nOCTpo· 
HTl>1'0'lK H A, If C,, TBK, 'JTOGw BA ,= AC,= CB, . 3 19 . YKaaaaue. Ecn.H JlBB• 
n1,1e 0Tpe3Kll ee P8Dllbl ,11pyr .IIP)lry, TO cua'l8Jl8 DOC'l'p011Tb op.RMOYl"OJlblthli:! 
TJ)eyrom ,RH.K, rimoTegy3a 1<0TOporo pasne .0.8llllolt liRcceKTpuce, a KaTeT - .118.11· 
HOiJ Bl>ICOTe. 320 . YR a 3 II HI! e. 0 1!8'18118 00CTp0HTb Dp.RMOyr0.!11>111Jff Tpe• 
:yrollb111tK, r rm o-renyaa ROl'Oporo p,uma 11aneoi1 Me,a>1aee, a 1<aTeT - ,118.BBoll. 
DblCOTe. 321. Y K 83 an He. Cnoqana nOC'l'poirr& liHCOeKTPIICY yrna c. 

3a~a'W n OBLilll0HHOii rpy.l{HOCT H 

322. ab= 1. 323 . .!!.. 324 . y K 8 4 a H 11 e. BocOOJlb30llRTbCII cnolicTBOM CMelK• 
m 

W>lX yt,11011: L.hk+Lh/ =180°. 325. 180 • . 326 , YKa3ae a e. OyCTb 'l'pn K3 
,ll8RBhlX npmn.rx DJ)OXO.IIIIT 'fepe3 TQqKy A. Hcnom,3y11 MeTO,ll. OT np01'1!BHOl'O, 
.IIOK.838Tb, 'ITO K8 )K,AftSI 113 OCT8BWlfXCSI TJ)eX llp8MblX npOXO,!(KT qepe3 wry TO'l.· 
Ky. 327. Y K&3atl He . TTyC'l'h Tpu ua ,11au.arox T"O'leK nemaT Ra np11111oll d . 1'1.c· 
DOlfb3YSI l\U~TO,ll OT apo-rmieoro, .aOK8.38Tb, qro KB)f(,1188 H3 OCT88Ul11XC8 'leTl,JJ)6X 
ToqeK .11ea<11T ll8 l1PRMOli d. 328. YKaaasne. CHa'lane 110KaaaTh. '!TI> 
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6AOC, = 6.BOC 2, r11e 0 - (:epe,v,oa OTpeaKR AB . 329. Y 1< a 3 au He. U ycTb n 
Tpeyt'G)lt.mn<ax ABC e A 1B,C 1 LA =L A ., A C=A,C, e AB+BC =A,B, +B,C ,. 
ll po110Jf>KUTb CTOJ)OHlil AB e A 1B 1 ff& o-rpe3l<H BD = BC e 8 1D 1 = B,C, a pac 
CNOTpe-n, TJ)eyro.ru,na,u ,: ADC u A,D,C,. 330. Mol"yT. H anpaMep. pae uo6e,11-
pel.lllLIB TJ)eYl'OJlbU.HI< ABC c ocuoBDui,e M AB u -rpeyrom.mtt< ABD, r11e 
D - TDKSB -ro•1rui no c-roponc BC, ""° AB = AD. 831. Mory-r. PaccMOTPl!M , 
11an p11v ep, paen~pelIULl.it 'l'J)CYl'OJl.btrKK ABC c OCDOB8JllleM A.B e O'l'N eTBM 
1<8Ky10-nu6yAL TO'll<Y D ua opoAOJUJ<81Dlll CTopouw AB. T or11n -rpeyroJJ:bDKKH 
ADC u DBC <>6JiaAeJOT y1<aaa11u:NM c11oifc-reoM, no uc 1111,uao-rc,r paeBl,l'Mll. 

332. Y 1< a3 a o u e. BocoOJl'b301!8TbCSI 38,111\'leii 174. 333. 90 ° - : • 33.'S. a) Oc-rpo

yro.n&u:i.r:i!; 6) OOT{)Oyr()Jll>.m,d\. 336. '//Ka 3 8 o u e. Boco0Jlb3084T&CR COOTBOroe

URRMU ' Me>l<ltY c-ropona NJJ K yrna MK 1'J)Cyr0Jt1,fllf.Ka ff TeOpe.MOU O cyMJl(e yrnoo 
TpeyroJtbllUK8 , 337 . 70°. YKll31UJHC, Oy CTb 0- 1'0'11<8 nepecc •lCJt1'Ul 6acce1<• 
TPHCbl yrna A u ttpRMqil BM. Cn&'t8J!B AOK8311Tb p aeenC'l'SO '1'])8Yl'OJ1l,B.Kl(01J 

AOC H MOC. 338. '/I K 813 all ll e. CoeAHBMTb 01nm lt(I KO!lnOB OTP831.<8 C eep
wunoii -rpeyron1,0111<e H BOCD0Jfh30B8TbC.II aAAa'leu 312 . 339. Y Ka a au R e. 

Boc nOJtb301l81'hCJI 3'1A8qeii 178. 8 TllRlKe <:00Tll0111Cit HSl"l\OI Me>KAY CTOp01llllllR ff 

yrnBMH 'l'.J)eYl'OJll,UH1(8. 340 . YKll.38UU8. OpOJJ,OJt>KllTb cn-pe;JOK AD AO uepe • 
ceqolIBJI o BC H BOCDOJlb3088TbCH 3M&qeli 812. 34.1. YKaaeuue. 0rM8TKTb 
aa c,-opoue ,4.8 Tai<YK> -ro'IJ(y c,, ,,ro AC,= AC, M 1)8.CCMOTpeTJ> Tpqyrom,um, 
BC ,D. 34,2. y I< 8 3 8 B. u e. ,llo!<aa&Tb MeTOAOM OT IIJ)OTHJIHOl'O. 343 . y Ka 3 a
u " e. Il yc-ri. ABC - AAITI[btii 11)8yro.m,ORK, AB > /JC, BM - 1otCA1uwa. Ol'Mo
TWl'l> TBKYIO TO'l'RY E, 'l'l'O M JlllJJSle'l'CJI cepCAmtOii O'l'J)e3K8 BE, H pDCCli(OTpeTb 

'l'))l!yroJJ&JtU1< ABE. 344. Y1<aa110 ue . 8ocn0Jtb30B81'hCJI aQAaqeli 173. 
345 . Y Ka a au n e. O po_AOJllKHTb o,rpeaoK BA ua 0Tpe301< AD= AC 11, pacwco-r
peo t,.DHB, BOCil0Jlb3088TbCSI RepaBeB<l'l'BOM Tl)8Yl'OJlbltll.lUI. 346. Y J.t 8 3 8 · 
a If c. BoeOOJtb30D8Tr.ca 3Maqeli 841. 347. Y Ka 3 a R ll e. 8ocOOJlb30BaTbCSI 311.· 
All'lllNM 843 u 346. 349. Y Ka 3 au ,u,. OycTb e Tpeyro.'lbB HJ<e ,tl.BC M8JlB8R8 

AM H BblCO'l'il AH JJ.eJIJIT yro.n A oa Tfl H paeUhlX yrna BAH, H AM 'It MAC. 
IlpoBeCTu nepneUA11.KYJ1J1P MD u c-ropose AC u JIOKR38Tt. CJJ8\l.8Jl8, '11'0 

M D= ! M O. 860. Y Ka 3 as a e. Yqecn, q-ro a up.11111oyron&D0M Tpeyronhlll<Ke 

nmo-tesyaa 6on1,we 1<aT1Yra. 352. HeT. Y "a o au u e. Bocnom,3011aTM!R 88AI\· 
qcl! 160 . 358 . )'.J;oa, 0,1\llO HJfU Rll OJJ,130ro. Y Ka :1 au u e. BocDOJIJ,30D4'l'l>Cff 38_ · 

n,aqeit 160. 354. 38Aaqa HMCeT OJJ.RO pem:eeee, ecJIU .aanRble TO'IKlt ne Jte>t<a-r 
na OAlfOR n,psM.oli, n ee HlfeeT pew eaun, ecJIH 31'lf TOqKK Jl8llUl1' ua oARoit opa • 
MOU, Y1<aaaaue. BoonoJtb30BaTbCR 31111aqell 160. 855. Y1<aaauu_e. CnaqaJJa 
OOC'l'p0UTb TIIKYlO TO'IKY A,, •JTO DPIDl8H a npoXOAU'l' qepea CCJ)OAlfoY 0Tpe3K8 
AA , oepneUAIIKYJIRPUO 1< e.eMy, a 3aTeM DPOBeCTH OTpe30K A,B. 857. 'ie-r:blpe, 
'l'pll, AJ'B, O,llljO wm Hll O]UJOl'O. y l( a a 8 ll Re. BocnOJtb3088TLCH 38A8'1e.li 3 11. 
358. qeTblpe. YKa3anue • .BocnoJlb3oeaTbCR aa,11aqeii 311. 359. Y1<aaauue. 
Cuaqana llOCTP-OHTb Tpeyrom,e.111< OAD, a KOTOp0l!C AD= R 11 O.D = 2R. l'Ae 
R - PA/VI)10 A(lllU0ii 0-1<py,itJlOC1'}1. 36(). Yr, 8 3 8 ll It e. Uycr1, J\8,Bhl OCTpblii 
yro.n A, sblcOTa BH 1<c1<0Moro Tl)(!yrDn.bHUK& ABC u o-rpeoo1< PQ, p as111,1:ii ero 

ncpuMe-i:py. OoOTpoHTb c11a•1Ma 6ABH, a ;iaTCM 1·BKy10 TO'tl<Y D ua nyqe A.El, 
<ITO AD+ AB ,. PQ. 361. YI< 8 a II O II e. Il~Tp011Tb CB8Q!IJ18 Tp&YroJJ.bUW<, y KO• 

TQporo c-ropona ~ ;naeH01\IY nepWM""'PY· a yrJl.bl, np~e»(lW.188 K -iiell, 
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p111uu,1 nonoDlill'™ AlllillWX yrnoe . 362. Y Ko 3 n Hue. Il ycTb BC, AC + AB, 
<::8 - LC - A&RRblO ane,-:011Thl HCKOMOro 'l' peyrom ,flll!i8 ABC . Ha npoJI.On>t<.emw 
cropoKbl CA aa 'fO'Ll<y A OTJIO>l<UTb OT('OOOK AA,, p,wu,t,dl o-tpem<y AB. 
Ooe'r'poUTt. cua'l8JIO .O.CBA,. 

I'JraBa V 
364 . a) 540°; 6) 720 °; 11) 1440°. 865. a) 'le,-1,1pu; 6) ,-pu; n) rucCTi,; r) """"· 
366. 23 111>1, 20 MM, 19 MM, 18 MM. 867. i5 CM, 7 (;:It, 23 CM, 21 OM. 368 . 90°. 
369 . 75°. 370. ao•. 60°, 120 • , 150• . 372. a) 10,5 cM, 13,5 0.M; 6) 8,5 cl\l', 
15,5 CM., D) 8 CM., 16 CM. 378. 13 OM, }2 CM, J3 CM, 12 CM. 374 . 78 CM. 

375. 56C M l{Jlll 70cM. 376. a) LB =L D =96°, LC = 84°; 11) LA =L O= ll7 °30'; 
.(8 = LD=62 °30'; a) £ A =L C = 71°, L'B = LD=109 °; r} L A= LC=l20 °, LB = 
= LD=60 °; A) L A =LC =53°, LB=L.D : 127°. 377 . MN =PQ =6c M, NP= 
= QM = 8cM, LM =LP =-60°, LA'=L Q = l20 °. 37 9. YKU3aHue. Cuaql\Jtn JI.O• 

Ka3aT&, ,rro BK = DM. 880 . Y KB30 o ae . Boc110Jlf>3oeaT1,cn opnaaaJ(Or,i 2•, 
U, 44, 38 2, Y K838IIHC. BocOOJtb3088Tbela llJ)fl31181,(0M 3o, n. ,J,:1. 383. YKO• 

aoene .. Bocoo.nb30MTbCl\ npusa ·aKoM 2•. n. 44. 386, YKaaauue. 'fepea ce
pe,11Racy QOK()80ll CTOpOHl,I Up0JleCTH flJ)SIMyX>, nap4JIJteJJbBYIO OC.llOBBHIUIM, a 

BOOOQJll,:)OBaTbCSI 03A11'1e.O 385. 387. L8 = 144°, LD = 63°. 388. YJ<oaau u e. 
o) qepea OJI.HJJ "" KORUOII Metu,wero OCH088111HI npolll!O'l'II llpJl),IYIO, nap1U1J1Cll.b-
11y10 6oKoeoll CTOpo11e. 389. Y1<11:i111n1e. a) BocnOJtb:J-OBllTbCl\ yK&a&mJeM K 

aa;,;aqe 888, a; 6) qepea OJI.Ill! 113 1<01114011 Mew.wero ocuoealUtJ1 npoeec1·11 np11-
Myt0, napDJlJlem.lJytO All8J'088JUJ . 39(). 68°, 112°, 112•. Y Ka 3 au He. BocnOJlb • 

3088Tl,¢$1 ~qe"II 388, e. 391 . Y Ka 3 an II e. fl pHnO}t(lf'l'b DJU{TKTI JIPYr K APYl'Y 
TOK, qT()(\1,1 lloKOBhle C'l'OJ)OBhl COJ)IIMU, MeHbtllee OCBOJ)8111l 8 OJI.BOil IIJIIITKH ne
llUU!O ua O,ASOli nprurol! 0 66nbIIUfM 00110118Ulf8 M APyroti ll.JIHTK JI. 392. a) 6 OM; 
6) 5 CM. 394 . Tpu . 395. Y Ka a a 1111 e. Bocno.rn,ooaaT&OJI 3&,118<1eA 284. 
40 1. a) 198, 1 CM IIJll.l 122,6 CJ\\', 6) 23, 4 AM II JlU 19,8 JI.M , 4()3. 18 CM, 

404. Y Ka 3 a a u e. IlyCTb BM - M8JI.RBllB npru,ioyro,u,aoro 'l'peyroJlbHID<B 
ABC, npoeeJJ.eHB8ll K run0Teay3e AC. P 11ccMOTpe-rb qeT1>1pexyron'l>JIJIJ( ABCD, 
r,o,e D - -ro'IJ(B, Cl1MM8Tpll'IU8Jl ro•IKC B OTtlOC UTeJlbUO 'l'O'IKH M. 40 5. a) oo• 
11 120•: 6) 30° " 60°. 406 . 42 cM. 407 . 22•30• " 67°30'. 410 . a:1 Hc-r; 6) ueT: 
8) All, 412 . 24 CM. 417. a) ,[lse; 6) OOCK088-' utoe MBO>t<eCTBO: Jtt06all Dl>llMBll. 

nepne.nA HKYJIRJ)BJlJl l( . ADRBOM, a TIU<lBe caMa llpsfMB/1; B) o,11ey. 418. A, E, o. 
422. a) Aa; 6) ee-r; e) All; r) AB-423. 0 H X. 425. n epeceKlleT c-ropony CD; 
9 CM R 5 e,c, 426 . 3 CM, 4 CM , 3 CM. 428. Y .Ka 3 au u e. BocnoJJ:b30BaTbCR 311,1{8· 

,u,ll 400. 430 . Y Kao au u e. BocuOJU,3088TbCSI reopei,1oil o cy><:."e yrno11 uwnyK
noro 'lOT1,1pe x yroJtbHJIBa u aann•ieii 429. 431 . ¥ J< a a au He. "lepea 'l'O'LKY M 
npoBeCTif :npaMytO, 11npMJ1eJlbny10 BK, ,,- 11ocnon "b30B8TbCSI 3&,11a•1ei! 385. 
432. YKaaneue-. Bocnonb3oua'l'bCl\ 3aJl.&qeA 385. 433. YKaaau K e. Cea.,nna 
JJ.OKa38T~, 'CITO 6.BKD=6.BMD . 485. Y1<aaa11ue. Bocuom.30118'1'r.cst aa,t1a
•1elt 384,. 4B6. 36,8 CM. Y Ke a o u u e. H caom,ooea'l'b A'If8T'OR8JU, BD. 437 .. YR o• 
3anRe . Caauna J:1O1<838Tb, ...,.., .O.ABH =.0.AMR. 438. 8CM. $'Ka3oane. 

8ocDOJlb30 118'1'.b<:l\ 3aAB'lCil 389, II, 439. y K 8 an B R e. "l epea cepeJJ.'II BY 11,leRbWe• 

1'0 oceouanaa npouecT ,H np,nu,ie , oapanJ18Jlbuwe 6o1<ou.wM c-roponaM, u eoc
oonb30ua'l'hCll aa;w1ei\ 40 4. 440. Y 1< a 3 8 n II e. IlyC'l'b EF - OTJ>830K, coe.n:1mn 
Kl~ni\: 1<011ll.bl CTopou KJ18Jq)llTO ·B, Blil'XOASllltWl< ltll oepm tt lfhl A T!'>f/Yl'OJl1,UHK8 
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ABC. PaccMOTpeTb To•uw D, CIINMeTpH'IJtYJO TO'l)<O A OTDOC1tTem,uo ~epe1vrn 1,1 
CTOj)Ollbl BC, 11 AOK8.38Tb, 'ITO C.ABD =l:!.EAF. 441 . YK838BHe. 8oCTJOJJb30 · 
san.CS1 (lAAave .i< 420. 44 3. Bec1<011equoe MHOl¼(ecTao . 444.. Y Ka 3 8 ll 11 e . UycT 1, 

a. " b - 83attMJIO oepoeHAHKYMIPllble 0()11 CIIMMOTPWf \j>Hrypbl 11 0 - TO'lK8 llX 
nepeceqe.lfllll. Caa'IIUIR ,1101<a3an. ,n,o ewm TO'IJus M II M, CllMMeTpB'llll>l OT • 
HOCHTeJlbBO OPRMOil a , 8. M 1 11 M > CHMMeTplf•Dlbl OTHOC'RTeJU,11,0 opsrnoll b, TO 
M I! M a c11MMe,,pH'ltlbl OTHOC11Tem.u.o TO'LKJJ O. 

rJiaBa VI 
447 . Y Ka a a a II e. Il ycn O - TOVKa nepece4en1rn oTpe3KOB AM 11 BC. Caaqa . 
Jt8 A0K8GaTb paaeaCTBO TpeYJ'(IJrhHIIKOB ABO a MCO. 448 . 'if Ka 3 a DH e. flpo . 
seem: nepnea,11a1<yJIRP EF K npRMotl: BC 11 CH&'IIUla AOK&3ftTh paaea .c.ao Tpe -

9 
yron& nnKo s ABM 11 EFM, DCN n EFN. 449 . a) 1,44 cMa: 6) 16 AM 2: 

B) 18 ~r•. 45 0. a) 4 CM: 6) 1,5 ,11?,t; 8) 2./a M. 45l. a) 2400 MM•; 6) 0,24-AM2• 

452. a) 27,2 CM2; t>) 6-12 CM2; a) 21,4 CN; r) 2,7 CM, 453 . a) YDeJJl'f•UITCR a 

ABO. paoa; 6) y&eJm'IHT<:J{ B 'leTbtpe paos: 8) ae HOMIIHHTOJ{, 454 . a) 25 CM >I 

10cM; 6) K8'K,ll.M cTOpoua pa9aa 3 r,,. 455. 2200. 456. 860. 457 . 12~,. 
458. IlJIOW.IIAb >"UlctKa K8MPll'l'ROil (j)opMbt-&>Jlhllle aa 900 M 2• 459. a) 180 CM2: 
6) 4 CMi 8) 18 CM; r) 9. 460. 156 CM1• 461 . 84 CM2• 462 . 18 cr,,t . 46 3. 56, 7 0111•. 

464 . a) 10 CM; 6) 4 CM; a) 12 C),l II 9 OM. 46 5. I 2 CM2• 466 . 115,52 C:M2• 

467. IlJJO~BAh l<BJIAJ)8.'1'8- 6on£we. 468. a) 38.5 CM• : 6) 5..fi dM 2; 8) 5,4 CM: 

r) 4✓2 CM. 4.69. 8 C:'d. 470 . 5,625 CM. 471 . a) 22 CM' ; 6) 1,8 AM2• 472 . 14 OM 11 
24 cM. 473 . Y1<aaaaue. Bocnomao.aancs TeopeMoli n,. 88. 474 . IJno~QAII 
TpeYJ'(IJll,8ID<08 1)8JITJJ,1. 47 5. YI< 83 an He. Cuaqana pn3,11e.llll"Tb C'l'OP0RY BC lfll 
TJ)H pnam,re '!8CTH. 476 . e.) 224 CM'; 6) 4,6 ,11!>!2. Y K 113 a a 11 ,e. Y.'lecTb, '!T O 

i(H81'0H8.JIH p0M6a 113BHMBO nepneBJlllKYJISIPBLI. 477. 6 CM 11 9 C,M. 479. a) 2 CM1; 
6) 2,4CJl1. '/{ 1<83118118. BocoOJlb3088TbCSl llTOpor, Teope11toli n. 58. 
480 . a) 138 CM2; 6) 24 CM2: B) 72 CM2. 481. 54 CM. , 48 2. <1, 76 c1,1.•. 483 . 8) 10: 

6) ./61; e) t: r) 16. 484. a) o: IS) 4✓2; e) 4./3 : r) 2; ;u 2. 485 . f . 
rn 8./3 2 5-/3 ; 4.86. a) 12; 6) 2; B) 8. 487. 15 ci,,. 488. a) 8"., CM; 6) - 3- CM, 489. a) - 4- CN_ ; 

6) 0,36.J8!ll•I• , 8) '}../a1Jl,f2• 400 . a) 10CM a 48cM", 6) 6../3 CM 11 27.J8 CM• ; 

B) 7✓2 CM H 49 CM2• 49 1. o) 4.!.; 6) 9,6. 492 . 8 CM, 9,6 CM, 9,6 cilt. 493. 13 CM 
18 

11 120 CM2• 494 . 96 CM' 11 16 CM. 495, a) 180 c 111• : 5) 48.Ji CM•; B) 185 CM2• 

496 . ..ff. 497 . 5 CM, 498 . a) ~a: 5) BOT; B) All; r) 11a; ,A) HeT: e) HeT; JK) Aft, 

49 9. a) 6.'12 CM; 6) 7..!.. CM. 501. a) 270 000 ·" •; Ii) 0,27 KM 2• 502 . 46! CM2. 
17 3 

508. 20 CM. 504. 900 CM'. 505. Y Kao a au e . BocOOJtl,30,88.TbCSl TCM, '!TO oep· 

trellJIHKYJUlP Melll>Uie aaruioaaoil: . 506. Ha CTOpOF18-X BC II DC K88.)I1)8'1'8 AB0D 
2 . 2 

aymao 11311Tb TO<l'><B M n N Tllli, '1To6b1 BM ' = - BC, DN -= - DC, 11 trpOBflCTH 
3 3 
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11pnM1,1e AM 11 AN. 507. HeT. Y1<a3aane. Cpa11m,TL, ll!lllpBMep, DJIOlll.l\Alt 
'l'peyr<>/ILITTIKOD co CT01)08B>m 13, 13, 24 u 12, 12, 12. 508. Y Ka 3 an a e. 
Qoep,mn1,r1, TO'l·KY na ocnosamm c aepnnmoi<, nponrnone>K~e{t ocuosamno, n 
oocnoJU,:Jl>.8BTbC$1 1'eJ>t, '11'!> cyMMa 11J10lll.11Aeii p,oyx 0011y•rn.ew.nxCS1 'l'J)eyro11&1IB· 
l<OB pa.etta llJIOlll.Mll p,aenoro -rpeyro,n,m11<.a. 509. Y Ka 3 a e Be. 3ua,,a pem.a
C'l'()R IIJIBJIOl'B'tHO 3f1,118'18 508. 510. y K 8 3 a RB e. Jl,OK838'1'b, 'lTO OJlOlll.llJ:IJ, Ka>K· 

.noro !l'Jl8Y1'0mlD1Ka pruma nonos ·aee nn0111aau napM.ne.norpruo,a AEDF. 
511. a) R -6) IDtOIIIMB TP8YJ'OJlJ,RUKOB P,llBl{l,I. a) Y Ka 3 a BR e. BocnOJJb30• 

88TbCH 38A8'18H 6) H BTor,oii Te0peMoA a. 53. 512. J a•; b'. 513. 60 M, 14,4 M. 

5 14. 10 :~ CM, 515 . a) 100"3 CM2; 6) 18 c1,r2• 516. 320 CM 1, 517. 84 cM• . 

Y 1c a a a en e . Jl,oKBaaTb, 'ITO 6 ABC n 6.ACD - npBMoyrom,1lhle Tpey1'0Jlb• 
URJt lf, 518. a) 24-8 CM1; 6) 529 CM1• 519. h,2, 520. a•. 522. 48 CM2• 

30 if2 523 . (.f2- l)o 2. 524. 30cM1• 525. 7 cM. 526. -
9

- cM 2• 527. 48cM·•. 

528. 30cM•. 529. 80cM'. 530. 64"3 CM2. 531. 19,NcM t . 532 . 'YKB38:IIR8. 
Bocnom,aoaa-r&CH -reopeMoli IlR<j)aropa. 

fn aBa VII 
538. !: BeT. 534. 8) Jl,a; 6) A8.i 8) BeT. 536 . a) 15 CM; 6) 10¾, 53:7. BD= 

= 8CM, DC= 12 CM. 538. AB = 18 CM, A0=6 CM. 539. NE=3,5 CM, EK= 2,5 CM. 
540 . CD-= l4 CM, DE= 21 CM. 541. }JJ!. 542. 8,4 CM, 10,5 CM, 14, 7 CM. 
544. 4,6N. 545. 17501-12 H 252cM 2, 546. 87,5K.\12• 548. 2,5. 549. 6cM, 8cM, 

5 12cM. 650. x=9, y = 21. 55 1. a) EF=5cM, FC=3,5cM; 5) DE=>57 cM-, 

2 AO BO a 
EC=2 7 cM, 552. a) t0cM; 6) OC == OD =i;; 8) 12cM. 553. a) He scer.na; 

6) ,aa; s) ,1u1. 51>4. 6cM 11 6,5cz,i. 555. a) 5CM, 5cM, 7,6cM, 7,5c1,1; 6) oce 

qe-r1,1pe cTopoBW pas11J,1 ..!!!!__ 557. a) 17,5cM; 6) BD=5cM. DE=6cM; 
a .. b 

a) 8 CM. 558. ¥ 1< a .i o R fl e. EMn npm,11,I.e a " b ae napaJJne111,Rbf, TO qepe3 

TO'IKY A npoeeoT\f npnMYtO, n8paJJnem,uy10 DPffMoi\ b. 659 . .D;a. 560. a) Jl,a; 

6) ;(a. 562. _!!!!__ YKaaaH1re. Bocnom,ooilaT&c.11 allJlaqei\ 543. 563. s) -
2
\ 

a+h 
1 

6) :.· YR838Rlle, 'lepea TOqKy D npoaeCTU npRMYJO, nap8JI/IM.bBYJO BK. 

564. 10 CM. 565. 5 CM. 566. 42 CM. 567. YR 838 B ft 8. Il'pOB4!C'l'l1 ,!1118.1'081\Jlb 

ll8Hl101>0 qeTbIJ)e)cyl'OJIJ,JlllK8. 568. y K 8 3 a II 11 e . B OCUOJl&30B8'1'bCll 3a;l8• 
•JCJ< 567. 669. y Ka 3 8.11 ll e. CR!l'IDJIII llOK838Tb, 'ITO cepe)I HBa 6o1<ouoJI C1'0po• 
HI,I Tpane~rrn Jt8l!'(HT 88 npm,oli., ITPOXOJIJl~eii 'l'epe3 cepeMtlll,l )llll\l'OHMe il. 

570. 6c?.! -R 12cM. 571,. SS. 672. a) h=20, o.= 4.fil, b=5ffi; 6) h= 48, 

a =>S0, b=60; a) a=t2"3. c = 24. a, =18; r) b=8J3, c= 16, b, =12; 

35 1 
n m~t1tt1' 
" 1/1'1,•d.J(JUUA 



. a* b1 
A) h =2.f5. b =if5. a,= at, b,= 5. 673. a,= - . b,=-. 574. 'Yt<a3anu e. 

C C 
a) Bocnom,3088'1'1,CJJ cpopllfYJIOH AJTII BW'lllCJleDmr OJrOll\a.rtH TpeyroJlt>IIIU<a. 
6) Boi:nOllb3088'1'1,CJl 381J.8<{eA 573. 575 . 32 MM , 18 -· 576. 61 CM. 

577, 1~: CNI, 11
1
~ CNI. 579. 3 , 15M. 580. 6,936NI. 581. 6,12M. -082. 48111. 

683. 72,25M. 686. 'YK8388Ue . Cnaqana OOCTpoH Tb Tpeyt'OJlbmtR, ll01l,06m.lil 
uc1<0M0My. 587. YKa3auu:e. CM. yKa3rume K 38Jl.a '<e 586. 588. YKa3a .eHe. 
CM. Yl(8381CHe K 31\A&qe 586. 589. Y Ka 3 au He. CM. }'1<8.3allH8 I< 38Jl&qe 586. 

590 . ¥Ka 3 au He. CM. YK838Rlf8 K 31\A&'fe 586. 593. a) 1 H Ja; 6) 1 n 

./5 1 r:; ./15 ✓15 b b 
-

2
; B) -

2 
rr"3; r) - a -

15
. 594 . a) - n• 90°- ~. :-;:-:i, ; 6) =-8,39cM, 40°, 

· 4 tg., 8Ulp 

-==13,05cM. 595. a) btgo., 90°- a, - b- ;6) =: 11 CM, 48°,"' 16cM.. 596. 90°- o:, 
cos a 

cslna, ccoaa; 55°, "' 14cM, "' 20c 111. 597. Ja 2+ b2 , tga = !!., tg~ = !; "' 19, 
b a 

"' 38~39' , "' 51 °2 l ' . 598. a) b" sln o: cos a; 6) .!. a• tg a. 599 . 8 tg a cM1. 
4 

600 . "' 74 .... 601. 600. 120 °, 60° e 120 °. 602 .. 60° it 30°. 603 . "' 72·c112• 

7 604 . A,B ,"' 4,5c111, B,C, = 6,75CM. 606. s· 607. 18cM , 12cM. 608. 'Yl<838 · 

B ii e. BocOOJlb3088TbC$1 38.ll&'feR 535 . 609. y K 8 3 8 DH e. BocnOJib308&1'bCll 38 · 

ll,B'ieli 535. 610, 16,8CM, 14CM, 7 !.. CN, 612 . x e__!!.L, 613. YK838Bll8, 
9 a+b 

C1taqana ,110KB3BTb, q'N): a) ti.ABM "' t:i.A,B 1M,; 6) t:.ABH "' t:i.A 1B 1H, . 

614. DC = 2¾cr.r, DB = 2Ju CM, CB = : Jin CM. Y Ka aa u He , (,Haqana AOKB· 

38Tb, qro h AD<JN t:.BAD. 615 . 2ab. 619. Yt< a 3auue. llyCT1> TO'IK& D 
o +b 

Jt8lKHT 1,1e>KJzy O u D. K TpeYJ'OllbllllKaM ABD u ACD AB8.)l(J(EJ npsMe!l 1tT1> 
C)Jep,CTsue 2 K3 nepeoii TeOpellhl o. 53. 620. Y Ka 3 a Rue. BocooJlt>30BaT&· 

ca 3ftAatreii 535. 621. a; slna. 622 . 60cM •. 623. LC=160°, LD=3 0°. 

625. 18 CM•. 626. Y Ka 3 a a" e. Bocnom,ao&aTI.CJI 38JIB'lei! 535 . 630. Y Ka a 8· 
H If e. Bocm)Jfb30~TbCll 38Jl,O'le(i 1, n. 64. 

rJI.aBa VIU 
633. OA a AC . 635. 30°. 636. 120 • . 687. YKaae11ue. Cuatrana 11o><a38Tb, 

'ITO LADC = 30°. 638 . ~ CM. 639. 12./3 CM, 640 . 60 °. 641. 60° . .642. 3,/3 CM ; 

a./3 ~; 30°, 300. 643 . 5 CM. 64 7. 8) JJ:a; 6) HeT; ti) P,8. 648 . a) Y Ka 3 811 Be. 
0Ha'IBJl8 OOCTpOHTb Dl>ffMYlO, IJl)OXOAJIIJ.IYIO qepea l\eHTp Ol<PY>KIIOC'l'll H oep• 
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neruvU<YJJffllltYIO 1< .itaalloii npstMoii. 650. a) 16; 6) 16"2: e) 32 . 651. 112° n 

248". 652. 15./3 CM . 654 . 8) 64"; 6) 175°; 8) 34°; r) 105°. 655. 60 ° K 30• 
lfJIJI 140° ll 110 °. 656. 101 ° llJIH 86 °. 657 . 50°. 658. 20°20", 34°50 '. 660 . 36•. 
661. 44°. 662. 62°. 664 . Y 1< a 3 a RR e. Bocnon"'!O~TbCB 38Aeqeii 663. 
666. a) 4; 6) 12; e) 0,25. 667 . SJ2 CM .• 670. Y 1< a 3 a,11 R e. Cnaqana A01<8• 
01).TL, qTO e:.ABP NC:.AQB. 671 . a) 6cM; 11) 7,5CM. 672 . YJ<838BDe. Boc
UOJtbQ088Tl,Csr 38A8'l8l1 670. 674. Y 1< a a a flo e. Ouaq8J1a A0l<83&.TL, QTO rpe -

y ro.111,B;J11< AOB PaBllotleJ.U)elt!lhUJ. 676. a) 10 CM; 11) 7.,/2 AM. 678. a) 46 ° 1t 

46 °: 6) 21° R 21°. 679. a) Al>= 3,5 cM, CD = 5 cM; 6) AC =14 ,6 cM. 681 . 9 CM. 

683. y K 8 3 a B Re. Bocn0Jt1,(J088.Tt,CSI Me't' O}\OM AOl<ft3RTCJU,CT88 Q'I' D])(Yl'>lllROl'O. 

687. Y1<aaar11,e. Bocno,11 .. 1oea-rbCSI -reopeMoll n . 76 . 688 . Y1<a3anne. 

Y 'le<l'l'L, '<!l'O >ICl<0ll(0.11 '1'0'<1<8 JICIKJJT 118 6u.cce1<Tp>1ce ,118JUI.Oro yrJlB. 689 . 3½-· 
690. 50c M.. 691 . 20CM. 692. AP = l,5cM, PB = 8,5c M, BQ = 8,5 cM, 
QC = 3,5 cM, CR = 3,5 cM, RA = l ,5c:M. 693. 11) 60 cM; 6) 40c111. 694 . m-c . 
695. 30-c111. 698. 60cM•. 699. l,2cM. 102. 11) LA = 67°, LB = 23°, LC =90°; 
6) LA =55°, LB = 35°, LC = 90°. 703 . L A =51°, LB = LC = 64°S0' }UfK 

LA = 129°, LB= LC = 25°30 '. 704. 6) d, dsina , dcosa, . 705. a) 5cM; 
6) 18 CM, Y 1(,8 3 a >1 "e. BOCDOJD,30B8TbCR 31\AS'leii 704 . 706 . to./3 CM. 
707 . 16 CM. 709. y I( B 3 a }Ille . BocllOJfb3088TbCII CBO.iiCTl!0M yrJt0B 8DIIC8111l01'0 
•IC'l'LlJ>CXYl'OJll,BHK8. 7 10. Y K 113 a 11 B e. BocnOJlL30BaTbCSI 311,Q;aqeit 659. 
712. ¥1<aaauae. Bocoom.3oaaTLCR 311Aaqeft 664. 713 . Y1<aoa s1t e. YqccTr.. 
'ITO BM = MX a CN -=NX . 714. Y1<aa ·a0 H e, OyCTL K - TO'tl<ll uepece11CID\S1 
o6 ~o A 11aca.1•e.m,noA, IIJX)X0.ARll(ejl <1epe3 TO'IKY M, 1.t nJ>IIMO~ AB . Cna•tll!lll 

2S S 3S 2S ab 
1101<Mll Th, <rro KA = KM = KB. 720. H OT. 722. - , - , - , - . 725 . -- . 

5r 3r 5r 3r a +b 
726. y K 83 8 a .. e. li cnoJtL30BaTb ce]leAKRIIblA nepneRAJU<}'JIJIP I< TOH CTOpoae, 
It l«l'l'Opoi% npose11eua M.eAHBBa. 728. Y 1< a 3 a au e. BocnOJlL3oeaTl,()JI ceott • 
C'f HON yrJIOB Bnncrumoro qei-l>IJ) &XyroJl blDl lUl, 730. Y 1< a 3 a B II e. BocnOJtL30 • 

BllT.LCSI 311Aa-:reil 729. 731. Y Ka Ga au e. Bocno.111,aouaTl>CR aa.11a1reA 729. 
732 . Y1<aaa1n1e. Caaqa11a 1to1<eaaT1,, qro 01<0.110 •1eTi,rpexyronL1t11Ka M HBC 
MOJRBO 011HC8TI, OKt)Y>ltBOCTb, 733. 5 CN.. 734. y I< 8 3 a a Re. BocuOJJ!,3081lTbCSI 

-,Jab 
B8A811Mra 709 e 721 , 735. - 2- · 786. Y Ka 3 au He. 0 CDOII.L30B8 TT, cepeAllB • 

111,ril aopnen11111<y1111p 1< OTJJ(l3KY 413. 787. 1/ Ka 3 a o u c. Booaon1,30BBThCR 
00.tlll'leit 281. 

r n.asa IX 
742. B CJtyqee 6). 744 . CitopoCTh, CJl.118. 745 . l a l=3cNI, 1.BCl= 4 CM, 

I DCl=3 CM, I MCl=,/18,25 CM, I MA I= 1,5CM, I CBl=4 CM, I ACI= 5 CM. 

746. IBI>l=l3cM, ICDl=if2cM,IACl=74CM. 748 . a) Aa: 11) BOT; a) Aa; 
r) IICT. 749. a) He-r; 6) AB; B) ue-r; r) BCT; A) AB, 751. a) P0MC>; 6) Tpano 
llllSI. 752 . a) )la ; 6) 11a; a) ae-r; r) ueT; 11) A&. 753. ,na. 760 . Y "a s an u o. 

Boc110llb30BB'l'bCSI nepaecmneoM ·rpeyrom,mma . 762. a) o; 6) a.fa: u) a,/3 ; 
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r) a.; A) a. 763. a) -2 K 10; 6) 14. K 10; s) l4 B 10; r) -2 11 10. 764 . a) AK; 

o> AM. 166. B= -a+<-E>+c+J. 16 1. s> -t. 168. BM=-a. NC=h, ----- -- - ~- ---- __ ..,. __ 
MN=b-a, BN=(b-a) - a. 769 . BC ,= x, BB ,: x-y, BA=-y, BC=x - y +x . 

110 . a) AC=a+E; 6) AC=-a- ii; a) AC=a-E. 111. i5c+iffi=a-E, 
BO-t-OC=b, BO- OC=-a, BA-DA :- a+b. 77 3. PlllleHC'TBO lx-y l=lxl+lul 
cnpase,11nHBo, ecm1 x Hg srn:11 xOTsi 6hl 6.A1m H3 oeKTOPQB ; Ii. y aynosol! , 

- s- s- 4- a- - - 1- -774,. 60°. 781 . a) 4n-; 6) 2m+ 2n; 11) - 3m-
2

n. 782. EC = a - 2b, AG = 

- 1.. - a- ... - 1- - -- - - - 1 - -=a- 2b. 783. AM= 4a + b. MD = 4a - b. 784. a) AC=x+y , AO= 2(x + y) , 

- 1 - - - l ..... - - - .. - - 1 .. -- - -CO=- 2(x+y), 1>0= 2(y-x), AD +BC=2x, AD +C O= 2(x - y), CO+OA = 

-- -1--2- -- 1-, -- 1-1- -
=-x-y; 6) AM= - x, MC= -x+ y., BM =-x -y, OM= - - .~- - y. 786. AA , = 

3 3 3 6 2 
1 - ... - l• - - - 1 ~ 3- 1-=-(a+b), BB1 =- a-b , CC,=-o +-b. 787. - - a + - b. 790. Y1u oaHue. 
2 2 2 4 4 

BocnolU,30Ba1'bCR 38,lt8'lffl 785. 793. 10 Cl\l. 794. 6 ,8 CM H 10,2 CM. 795. 30 CN. 
796. 16cM. 798. 60°, 60°, 120", 120°. 799. 7CM. 801. YK838RHe. EcJ11 1 - -D8KTOPbl X H U He KOJlJim.reapHbl, TO BOCDOJIT,30D81'hCR n-paBHJIO~I ,rpeyronbB HK8 

- 2 -CJlO>KeBHSI 88K1'0()0.8, ll 8CJIH OITTI K0.1.!r>meapRhl - <l8J18'18i! 800. 802 . -0 + 3b. 

- 2- 8- - .. - - - - - - - 1- 1-803 . XY= - - a + - b, MP= - a +b. 804.. CK=a, KD=b - a, BC= - b - - a. 
3 _ s s 2 2 

809. 4a. 810. Y Ka a a HR e. Boonom,3oBaTbCR -reopeMoil n. 74. 

3aAa\DI noablweaHoii TPYAHOCTH 

811. y Ka 3 a R ,Bf). TIPOAOJl>KBB qepea Oil.BY CTOpoB.bl A8.Kt101'0 W8C'l'H}'l'O/lbtlR • 
.KB, nOJlyqnTb PllllROCTOpoRHtlii TpeyroJlbHllK. 8 12. y Ka 3 a H lie. CRaqftJla ,110· 

K8.3M'L, 'I.TO a, +a.+a3 =a, +a,+a .= a,,+a.+ 11,. 88'.l'eM DOCTpoR'tb PllllKOCTO · 
po11mdt TpeyroJILlllU(, CTOpona KO'l'O()Ol'O J)llJllf8 a,+ Ui + a,, H BOCDOJlb30B8TbC ll 
38.Aaqeil 811. 814. 'YKaaaa»e. UycTb AB CD - Bhlll)'Kru,.dl qeNo1pexyrom,· 
1uIK. Y'lecT&, qro uepwnea C ne>KJIT BBYTPB yrna BAD, no&TOMY nyq AC npo · 
XOAHT BBY'l'PH 31'oro yrna u, cne11oea1'8JlbHO, aepeceKaeT OTpe30K BD . Alian o • 
rH'l .eo paccr,unpeTb nyq BD H yron ABC. 815. Y Ka a a H lie. Ecnn .aBHm>1ii 
'<8Tblp8XyrOJJb81U< ABCD BbllfYllJlblli., TO 80CRO.ab;!OB8'1'bCR 38J{8'1.ell' 814. Ecn n 
ABCD- He&blJTY\Ul'blft •1eTblJ)exyro.rrb ·e,iK 11, Ranp,rnep, apllMllJl'. AB aepeceKD · 
OT c<ro,pouy CD a ro'tKe M, TO pac c.MOTl)e-tb ,1t11a CJJy,tllll: A - :ro'lJ<a oTpeaK a 

MB 11 .B - 1'0'<KB o-rpeaKa AM. 816. !!.. Y Ka a a H He. Uyc,-.b P - roqKa aepe • 
4 

ce'lemu1 IIJ)ltMw x DE 11 AB , DO II AC a O e AB .. Cua'l8Jl8 AOKaaerh, '11'0 APE, 
AOD ,r POD - paeuo6eApeaH&I e TpeyroJJhHHKH- 817 . Y x aa an u e. CHaqa,,o 

b+c b +c-a 
AOKB38Tb a epaBOIJC'!'D8 m. < - 2- II m. > 2· ' r;i,e 4; b, C - CTOJ)ORbl 
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TpeyroJt&RUKJl, m. - Mep;HaFta, 0.J)088/18f1118R K CT0_p0Re a. 818. y K a 3 a B H e. 
Cuu.•tllJla JIOK83aTb, '11'0 .11naroHaJ11{ JllUJHoro 'leTW{)e .xyl'O.llbBJU<a TO'lKOH nape, 

CB'l8RHR ,a;e.rUITCR U0DOJl&M, 819. Op1<M8.ll, napllJIJ)e,,thB8.Jl JIBHBOi! !Jl)HMOI!. 
820 . Y K 8.3 au n e. BocttOJIIAOB81'bCJ< 3a)lB'18l\tll 388, a u 889, 8, 821. Y K ll 3 8• 

R lJ e. BocnOJlb308U.TbCR 38JIB'leil 428. 822. YR a 3 a R II e. Oyc'l'), o,, o,. 03, 
o. - T0'IKR nepece'tOH:RR ,a;naroll8.J1ei! l<B8JI.P8T01l, n~Blll>l,X Ila CTOp0RftX 
AB, BC, CD H DA .11am1oro aapMne.norp~\!MB ABCD. CH&'l8Ji8 A0K838Tb P8· 
1lCHCTB0 Tp8yt'()Jl&lllfKOD AO.0 4 , B0 101, CO,!),, 0030,. 823 . Y K83 8 H He. Ra 
ny"e AB OTnoarnTb o'l'p(!ooK AN, pasm,rn oTpeaKy AM, npo ,seCTR OTpe3oK MN 
H rrposeCT~! IlblCOTy NS Tpeyi'Om.8llK8 AMN. 3aTeM A0Kll3ftTb, 'ITO 
6 ANS=t:,M'AD 11 e.AKB,,,t!.N!ifS . 824. 90°. Y1<a3a11ue. nycri. D 1-To'<• 

Ka, c11M111eTp1t•u1aJ1 T0'IJ<e D oTuocu-reJlbU0 T0'IKK E. Caa<1ana .1101<aaaTr., '!To 
6.ACD, - peeR06e.11peunwil npm.soyroJtbRl>dl TpeyrOJt&unx. 825 . 30°. Y Kao a• 
an e. Ha JI}"fe A,\1 0TJI0>K8Tb oTpe30K AK= AB e, paccMoTpes 6BKC, J!0K&· 
38Tb, 'IT0 T0'<IJ<a K cosnaJlaeT c -roqJ<oil ,\f. 826. YKaoanne. Cita'18Jla JI0KB· 
aaTb, q,r,o 6 BK P: 6 ABC : 6 CQT. 827. Y K a a a u He. Onaqana nOCTpo,ni, 
paeno5eJ1pe11uwll -rpeyroJILlntK , OCB0B&Hne KOT0poro paBB0 CYMM8 OCH0B8BRA 
1'paoe .lU<H, a OOKOBQR CT0p0R8 paBBQ A H&roll&JU! l'PllB8UIIH, 828. 8) ¥Ka 3 8· 

B 11 e. CB8'18Jl8. A0K838Tb, 'IT0 0Cb CW.,,"MeTp,1m nepeceK&eT OJ!llY R3 CTOl)OH Tpe
yr0Jlbllll J'<8. 829 . y I( a 3 8 BI\ e. Socn0Jlb3088TbCR p88eRCTB0M Tpeyro.n&RHK0B 
ABC Jt ADC, APM n ATM, MQC 11 MRC . .D,n,r A01<8~eJ1bC1"Bft o5pnTaoro 
YT&epm,11eHe11 npeJf00JI0>KIITh, 'IT0 TO'l'Ka M ae JIC>Kl!T Ha AC, u AOK838T&, '<'IV 

S S (S + S )(S • S ) 
TOrl(e n now;a,a;n a11pan,renorpa,,1MOB ae paeRbl . 830. 1 ! 1 

2 • i • . 
S2 (Sa - S1 al 

Y K 8 3 8 H He. BOCOO Jlb30B8ThC1< CJleJ!C'l'BtteM 2, n. 53. 831. (efs; + 'ef$;)1 , 'I/ K 8· 

3 a ti II e . BoonOJlb30811TJ.CR BTOpott TeopeMott n. 53. 832. ¼-833. y K 8 3 8 B It e. 

rl yC'l'b AB - 501<0888 c-ropone, 8 M - cepeA}me A]lyroll lloKOBOll CTOl>OKbl T()B • 

nea;1m A,BCD. Caa•18JIB ,a;o1<aaaT&, '<TO SA.BM =½SADCD' 834 . l~S, + ,/s;)2, 

y Ka 3 a 11 It e, CB8'18Jl8 ,D;0K!\OllTb, 'ITO s A.OIi = SCOD = Js1S2- 885. y Ka 3 8 H He . 

CB8'18,T8 J!OKaQftTb, 'IT0 OJIOU\~ B8PIIJIJteJIOrpaMMO, CTopoaoll KOTOporo 8-BJ1R• 

fl'l'C11 Me11Lmee OCJtOBaHlUl -rpane1um, paeua C)'MMe unoruQJ1eil Jll!Ylt Tpeyrom,oe• 
)(OB, np11Jtemnuµi:x K 3TOMY OCB.OBIIRJflQ H K 60K09b!M C1'0()0RQM T{)aneu1rn . 
836. Y1<aoauue. Ona'lt\118 AoKa3aTb, 'fTO S= 11=S c.vK H Se:m=So,\TK• 
837. Y Ka 3 u B H e. Caa'l8Jl8 ,a;0K8.38.TI>, 'IT0 S AJJD = S,:oe II S 808 = SCDK· 838, Y 1n1 • 
3 8 8 ll e. B K8JIIAOM 113 'tpex nony'llfBODlXCJ< 'leTblpibc~ •l'O/lbRlU<Oll opoeeCTII ,11}18· 
l'ORII.Jln '1'8K, 'l-ro6bl Bll.K8KR I;! ll,88 JIH&r0Ua.rtK Be w.teJUt 0611\ero K0~a. ff J101)8· 
08Tb, •ITO 0Jl0l1\8J!b Ka;KJ!0l'0 H3 J!Byx cpe,1:1H1JX TpeyroJI.blllll;,08 prulHa non:yC)IMMe 
ll.~011!,ll,lleli COO'l'BeTCTBYIOflllrX Kpaltum: TP8}'l'OJlb!OiK0B. 839. y K 8, 3 a RH c. 

Ja 2 +ab+b 2 
Cea'lBJIQ ,!IOK838Tb, 'ITO s ,,,..,.= S,.oK+S,; cs• 840. 2 8 . YK83tll1H8, 

ITyCTh AB n AD - nepneHAlrnynapw, npoae,1:1e1t1rble K op,n11,1M, co,a;ep)f(8l1\HM 
cTOpoabl ,a;,1uflloro yr.~a 0, 8 C - TO'IKa nepece<1emur npaon.rx AB n OD. 
PacCMOTpeTb up,u,,oyronbHbll l Tpe}'l'MblfHKll ADC II OBC. 841. 2Js,sJ. 
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Y K 113 a II a e. Y•tecTb, qTQ -rpeyl'OJll>lllll<H BKC II MCD 10Ie10T 110 PllJIROMY 
yrn)I, .. 80COOJlb308/IThCA D'l'O()Off TeOpoMOil n. 58. 842. y Ka 3 a a .. e. Oaaq8Jla 

,1101<aa11Tb , •1To n110U1UAH 1"peyrom.1111l<Ou BTC H ETC 1>a11ru,1. 843. :- Y 1< n au 

" R 0. O1Ill'11Ul8 A0KB38Tb, qTO 11./lOU:CBAII Tpeyt'OJILIUIKOll DCK It DCM PIIBHbl, 

a aaTeM. AOKaaaT&, ••ro KM II DC. 844. Jo.2 + c2 -b 2 • Y K aa a a 11.e. 'fepea 'l'O'I • 
KY M npoaeetH nJ)'JIMble, u_apaJure,o,.llble CTOpo118M npsn•oyroJllillllK&, e paccMO • 
TJ>ll'l'b o6pa30B8B1Illf ,ecll rq)8MOYroJ1bD1Je TPeYl'OJlbllltKH. 845. y K 113 an R e. 
flycTb AB = c, BC = a, BD = h. Mcnom,ay>1 TeOpeMy 11.ucj>aropa, AOKll38Tb. <rro 

MB = J a.2 +c 2 -h 2 "KB c: .Jo.2 + c2 - h 2 • 846. Y1taaaeae. flposecTn nep-

1 
ne1tAm<yJlll'phl OM .11 ON 1< CToponaM AC n CB " ,1101<uonTb, '1TO OM = 3CB, 

ON = iAC. AMee nocnoJfb30B8TLcsi TOOpeMotl llu(!>aropa AJt11 Tpeyrom,mn<0n 

AOM, BON II COM. 847. 5) Y1<aaae 11e . Caaqa,ia .AOIUl3BTL, qro DF = DE ll 
AP = FE. 3a'l'llM aocoOJJb30B8TbCSI no.11o611eM Tpeyronbn111<00 AED II AFE. 
848. Y Ka a a e e e. Il yeT b AK - 611cceK'!'pRca T()eYroJ1blfHK8 ABO e, uanpK• 
MOP, AC> AB. nonwyRCb 38,A8'l8ff 635, CR8'18Jl8 ,!10Ka38T b, qTQ TQ'IR8. M ne• 
llUt'I' Me)K,ny TQ'IK8Mll K ll c. 3aTeM 80COOJlb308/IT.LCR 38.All•tel! 556. 849. Y 1< 8• 
3 8 n It e. Bo<:uom,3oaaT&CR YTBOP>K1l8DRCM: OTpe30I<. C()(!,[l.lfDlllOII\IIU OOBOBIIBRSI 
,11ayx l)brCO'I' OOTpoyt'OJlblJ,Oro TpeyroJlbltl:11:Ul, O'l'CCKaOT OT eero orpeyroJtbBKK, no • 
Ao61tJ,11:\ 3TO"'Y TpeyroJfbR1t1<y. 850. Y 1~a 3 a 1111 e. C»a•1aJ1a i101<aoaTr., '!TO 
t:,.MBC ruA MPK u t:,.MAC o, ~EK, T'Ae M - ro•ma nepec;e•leKun upsncr,rx 

. l -./2 CK " AB. 85 . 2 o.. Y 1< a o an Ke. fiyCT1, ABC - Aanuhli\ Tpeyronb11B1<, 

a D - TO'IKa nepeoe11el!Kst AB&roslUleii K8/IJIP&Ta, oOCTpoemtoro ua ncn0Te11yae 
BO. Ha upo,110]llf(,eu1m n:yqa OA OTMCTRTb TO<rKY E TaK, q'f061,1 LCDE = LA.DB. 
Cn&'18JIB A01<838Tb, '!TO Ll.ABD ~ A ECD. 852. Y I< a o a e u e. IlyCTb BD 11 
CE - 611cce1<Tpuc1,1 1'J)eyroJlbu:111<a ABC. CIJaqa,ia AOl<aaaTb, 'ITO LC = 2LB. 
£13= 2LA, a 38TeM ,!IOK838Tb, 'lTO A AB C ru A BDC ll A ABC N 6 ACE . 
853. y I< B 3 8 R ll e. Ily CTb ER F - TOlfKB nepe<:e'ICll'IIB MP " MQ C OB ff 04 . 
Bo<:nonb3oaan,csr no,11oono.'4 ,-peyrom,mraoa QPR n OPQ, OQS R OEP Jt11B AO
K83&TeJlbCTBa roro, qro Tpeyron1,mmn OEF R ORS 110,no611bl. 854. Y K'a 3 a
ll U: e. JlocnOJIJ,30118.TbCIJ TOM, 'ITO AH - M8,!IH8tlll rpeyront,RlllUl1 DOAOOBOl'O 
TpeyroJU, ,U.HJ<Y BDH. 855. Y'K838 u Ile. a) PacCMBTJ)RBrul DO]lOOUble Tpeyrom, ,. 
llKK.ll, CR.8'1M8 AOK/138Tb, ••TO AD2 =AC·AE, DEJl= BC·B,F ff CD' = AD ·DB. 
6) Ilpm1eBJtT& TeOpeMy Ihut>aropa I< TpeyronhRffl<B.M AED R DFB. e) Boc
DOJlb30B8T.bCJI noAo6HeM T_peyroJlbIDIKOJJ AED n ACB. 856. a) LA .= 75°, 
LB = l35 °, LC = 60°, LD = 90•. 6) Y1<aaauKe. YqecT1,, '!TO TpeyroJ1bRHK11 
ABP a DAB no,11o6ow. 857. Y1<aaae11e. Bocuonb3oB&ncn 38,Aa~e ii 567. 
858. y Ka 3 8 ll II e. TiycTb MN - OT()eOOK. COO,!IJfWUOll.\ltft cepe)(lrebl CTopon 
AD II BC All.lL11oro 'leTblpexyr0JJbne1<11 A.BCD. 0rMeTHTb roqJcy D,. cm.r..OT
pmrny,o 'l'O'IKe D OTBOCKTOAbUO TO'IKJJ N, II PIICCJ\IOTpeT b aABD,. 859 . y It 8 · 
3 II JI )I e. BocirOJlt,308/ITl>Cn 38A8'10K 858. 860. y I< a 3 a II He. BocnOJIJ,3()88TbCR 
3/IA&'lell 858. 86 1. Y 1< a a a >1 "e. Bocnon&aoe&TbCR TeOpeMo'li o cpeAJte>i J11<un11 
TJ)eyt'OJlhU>rlt8 n 38,AB'lft.Mlt 404 1t 820. 862. Y Kll38.Rae. Ilpo~OJl)l(HTb 

11epuQll)tJrKYJ1Slpbl AM U A/{ AO nepece,telUUI C O])JlMOii: BC ll TO'IJ<ax D HE K 
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CIIA'IM8 .IIOKll38Tb, 'ITO MK - CJXlJllUlff 111lWtff 'l'peyJ'0.11.bU KJ<ll DAE. 
863. y K 8 3 8 If" e. BoonOJU,()0881'bC.8 38,llll'18ii 435. 864 .. y Ha 3 8" H e. Boe. 
oom,aoBaTbCJI 311,llJl'leii 863. 865 . Y Ka 3 au " e. Oyen. TO'llUl N - cepe,n;mm 
AC. )J.oKa3&Tb coa'f8Jla, 'ITO Tpeyron &lUlKK MBC u MN C P8JIUbl u BN - cpe,1t• 

llSIJl Jll{llllJI T,peyrom.itHJ<a A.KC . .l(Mee oocnoJU,(Jona1'bCs CJJeACTeJteM 2. n. 68 . 
866. Y Ka 3 a R Ke. q cpe3 1co110."' o.11aoli K3 Me.AK8H TJ)llyroJll,Irl!K8 ABC o;pone· 

CTR DPSllil>IO, napMJJCnbUblC .IIBYM .IXJ)yt'llM Me,IOUUUiM, l'I B<>Cn0.l1'b3088TbC.8 TeM, 
•tTO o6paaoe1Wu:,;»8ca npa 3TOM 'l'J)(!yron1,u1IB papen <rpeyro.m,IIHl<y EFG. 

867 . .!., 868 . Y 1<aaa H/!C. Bo<:nonbOOa8TbCR no)l.c:>61teM -rpeyro,1bH HK OB MND 
5 

JI MAB. MAD Ii MPB. 869. YI< 838 ll u:e. n yCTb ABCD - paBUOOO,IIPCl)IUUI 
Tponeuua, X - » CKOM88 TO'IHA 6o:ll'blllero ocnonaa ,usr AD, a All - .llatUillJI 6o· 

.HOsllJI CTopona. Cuaqana AOK038Tb, •tro g: n., " socnoJtb30B8'1'bCSI 38,A8-
XD 

'leir 584. 870 . Pemenne. Ha npoHaBom.HOM ;rryqe c u9qanoM e ro•1Ke A o-r
l<na,l\weaeM o..-peaoK AC,, poealdii O'rpea1<y AC, l! 88 .IIY'l8 C,A OT TO'IKH 
c, - O'rpe30K C,B,. p&BBhlJI 0Tpe3Hy CB (c,1tenailre pw:yeox). Ylie.llBTCCb B TOM, 
'Jto npru.rasr, upoxO.MUl8ll. •tcpe:i TOqKy C., 11 napOJUTMl>llaSI 11p11Molf .BB,, nepc , 
CtlK8CT UPHM}'l(l A8 8 BCKONOi\ 1'0'1Ke D. 38J{8'18 He IJMeeT peweinu,, eCJtH 

C - cepe,11,e:ea OTJ)e3Ka AB. 871. Y r<·n:, a" ·a e. Ce:a'CaJJa 11ocTpoRTb Kaxoii•.en -
6>?,b paeao6e,llpellJJhlll 1·peyrOJ1b0lfK no ,!1,8llBOMY Yl'Jty. 872. y K a3 a B "e. 

flytTb ABC - llCKOMhlil Tpeyron&unK , y KQToporo ,11am,1 (:'l'Ol)Otrbl AS. AC n 
6,rcceKTPKCa AD. Ra IT{)JIMOil AD OTMe'rrtT& TO'IKY E T8K, 'l'l'OOW BE II AC. Boo
nonb3oll8..Bmuc& 11011o611eM Tpeyronbruu,oo ADC B EDB u a1111a,rei! 535. noCTpo
U1'b onaqana OTf>e3oK DE, a tiaTeM TpeyronbllllK ABE no TpeM CTOpollllM, 

878. Y K a a a e If e. Crui'IMa IIOCTJ)OIITh J<lll{Oi\-11116yw, TJXIYJ'OJlbID<K, no11¢<>u:i,rl! 

HCI<OMOMY "1'pcyt-on1>mt.KY ABC. 87 4. 'Y Ka a au 11 e, OyCTt> "•• "• u h, - .llaJUil>le 
Db!COTbl. Bocnom.aoaaTbCSI Te>t, 'ITO CT0p0Hbl a, b If C H¢K0MOl'O TpeyroJl;l,IIJlKII 

uponopuuoBMbUbJ OTl)e;JKllM " · · h. H ~- 875. °YK8:JORlte. IlyCTb 

''• ABOD - UCl(OM8" Tl)8l10UHSI, y H01'()poi! · H3DCC'l'l;fbl LA , 60l<Ol)4ll CTOl)OllB, AB II 

6oro,mee ocHoeaane AD. Caa<t,µra nOCTP0 II T..b b.ABD, a 38'.N!M t::.BOD uo 
yrn:y B, CTopo11e BD " 01·uowen1110 11eyx APYl'l'IX CTOpoe. 876. Y K 83 au " e. 
CaaqOJlll B.b1Pll3B1"b AWU"OIIQJrll HCHOMOl'O poK6a qepea CTOl)Oll:y J.IIIBHOl'O K88· 

APftT8 11 A8Bllbt8 OT pea KU. 877. Y Ka a a H 11 e. Jilcnom,3088Tb oCIII(YIO xaca'rCJII,· 

11y,o K ,11ae11b!M OKPYll<HOCTllM , 878. Y K aa 8,B l'I e. Cuaqana .IIOK838tli, 'ITO 

6 ABC rub.BAD. 870. )'" a 3'8 u tte. BooooJlb30B81'bCll 38J.18'1elt 718. 
880. Y 1c a 3 a 1111 e. P8CCM0'1'l)eTb 1111a cny'l8J;I: TO'IK8 nepece11eru1H upaMWX ne• 
lt<IIT eayrpll Kpyra II sne Kpy r o .• B 1111psoM cny,1ae ·eocuon1>aosanCJ1 -reopeNoJI 
0 1Tp0lf3D8AtllUUJ 0Tpe3KOB nepccCK8I011J.KXCH xop.11. 881. y Ka O a ll)j e • .QOK8-

all'l'b, qro 3Ta oen1Nlltl8 pa.8H8 ,11,:HnJOCTPY ,1111JU1olt OKPY)l( HOO'l"H. 882 . Y 1c a 3 8-

n He. Jfa T0'181C o, Ho. apouee-t>1 nepneUJVTl(yllSlpbl O,H, » o,n. I< 11'.pSIMOli BC 
R c;paBtrnTb PRCCTOSIHIIO Ml;!.lt<JW uapannOJtblllJMR OpSIMhlMH 0 1H 1 H 02ff 1 C p,JIJl· 
aoif oTpe3K8 0 10,. 883. IlycTh CD RDJtROTCH ~aMeTpoM, aepnen,111tRyn>1pllblM 
1< ,lllfBMeTPY AB )19.flttoi, oRpymaoorH. Bcr<oMoe MHOlf<CCTBO TO'leK cocro11.T 113 

.11nyx Ol<PY"'BOCTeA, nocTpoeHUbO< Oil OTpe3&aX oc li OD K81< aa lllffiMeTP8X-
884. 146° u 107~. Y 1c a 3 a II u e. Cnn...-ana AOIW3'lTb, <tTO TO'IJ<a M JtlillRRT aa 
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01<pymHocr n c ~eff'!'po]I( A Pll.!!HYCa A B. 88 5, Y" a3 au e: e. Cna'l&Jta A01<aoeT1,, 
'<TO npoBe)1eHHLle np1rMb18, l<OTOpLJe o6paayJOT ROJU>lil Tpeyl"()JlblUJK, lfBJISUO'l'C» 

6KCCllK'l'PHC8.MH BUCWHJIX yrnoa TJ)CYl'OJlblfflKa, H 80CllOJll>OOB8TbCJI Teoper.rol< 0 
6BCC8KTp« ce yrna (n. 74). 886. YK838B H B. AnA TOI"() 'lTOlihf AOK838Tb, \ITO 
A' ne>KHT HII OITTICOJU!Oil 01<pyarnQCTu, cuaq8Jla HMO YCTl!BOBH'l'b paaeaCTB O 
LA'CB=LBAA' . 887. Y1<a3a11 u e. CTycrb £ - TO'll<8 nepeceqearui Jty,ta BD 
c 01<py>KH0CT1>10, onucOHuo ii OKOJIO Tpeyrom,n1rna ABC. BoenOJ11>aoeaTbCJ1 no 
Ao6HeM Tpeyl"()Jlblllf.l<08 AB£ H BCD. 888 . "/I Ka 3 ll R H e. Ca8'18Jl8 /l0Kll381'b, 

qro OE - cepe,u,IWRLl'ii nepnea,IUU(y;urp " OTpe3KY AC. 889. YR a a alut e. 
llYCTb XC>XA H XC>XB. OTno>KllTb 110 0Tpe31<e XC 0Tpeao1< X.D, paew,1i. 
0Tpea1<y XA, yqecTb, qro LAXC=60 °, u Ao1<aa11T6 pa .BeHCTBO Tpeyl'OJlbRl!Koe 

AXB ff ADC. 890 . Y K 113 a RH e. flycTb ABCD - A8.BRblil '18'1'hlpexyr0Jl6BHR. 
flpoaecn1 ABllMeTJ) BB, u caaq8Jlil AOKaaaTb, 'ITO AB 1 = CD. 89 1. Y K aaa u u e. 
'ie p ea TO\tKY nepeeeqeumr yl<a3tl81ihlx (IJ1coe1<Tpnc npoaecr 11 npJ1MY10, napan 

J18Jl.bay10 AB, AO nepeoe'le!lltJI C OJ)>Ullbll\W AD H BC B 1'0'1KllX E ti F H AOl<O• 

aa:rh, QTO EF= DC. 892. YR a 3 a en e. IlyCTh ABCD - ,111Ull18R Tl)ane1,U.1R, onu 

c a HHIUl Ol<OJIO OKPY>KHOCTII PIIAHYC& r, a AD = a, BC= b - ee OCIIQBrutlUi , 

Cu&'IIUI& ,!IOK838Th, 'ITO ,. "' abb. 893 . ¥" a a a 11 11 e. B ,ie-r1,1pexyron1>m1K r 
a+ 

A.BCD 11a 1u1aromuur AC B3RTb TIU(YJO TO'lKY K, >rTo L ABK :L CBD, u aMe t: 
ucoonbaoaar1, 001to6>1e rpeyro;rbau1<00 ABK " DBC, BCK K ABD . 894. Y 1( o• 
aa Hile. qe pea ue11Tp M smt.c1111aoli 01<pymuocT11 npoaecTu JUt&MeTP PQ onH • 
C8RHOTi OKPY*HOCTH ll CB6'18D8 ,!101;8381'L, 'ITO PM· MQ = 2.Rr. 895. Y Ka 3 P • 

n n e. AoK83&Tb, '!TO TO'fKJI A 11 B,, C,, A,, B,. Ci , Aa, B3, Ca ne1t<aT u e 

OKPYlf<HOC'l'il C Il,CBTPOM 8 cepe,o;nue OTpe3 ,l<A OH p8,Anyca : , r.«e R - PaJJ.TfYC 

0Kpy1t<u .OCTn, omicamroll oKo.,o TpeyrOJ11>HJt1<a ABC. 896. ¥ Ka 3 a a R e. IlyCTb 

ABC - Aamn.rll Tf)eyro ,TL1rn1<, a 1f, K II M - oceosa101J1 nepneKARKYJ1J1poo, 
nposeAi!BHLJX K3 1'0'1](11 D OIIRC&H;BOi! OKPY>KROCTII J.( npRMbt?,! AB, c4C ll BC. 
~onyCT Jt lll, 'ITO nyq DK nemHT say:,<pn yr,na l;IDlvf. Ceaqa.na AOR838Tb, q'l'o 
LAKH=4AIJHeLMDC=LMKC. 897. YKa3aune. Oyen 0 1 u 0, - 1wt1• 
TJ)bl ABBHbtX OKPY>KllOCTei!, 8 r, II rt - JJX P8AlfYCbl, nJ)H'leM r, > Tt • Il OCTPOITTb 

ABB 0Kpy>KBOCT H C U0BTJ)8MH o, R o. P8AJ1YC0B COOTBeTCTB8ITTI0 r, - rt, r (+ r, 11 

B00DOJl&30B8ThCR pemeID!eM 38,llA'Ut 673. 898. y I( 113 a B ne. CJtaqana IJOCTI)O· 

HTb AB8 OK !) Y>t<HOCTH P8AHYC8 P.Q. c uenTpoM M H pa,tt1Jyca OA c 1(08Tf)OM 0, 
r,11e A - cepe,llHBa 1(8KOH•HH6YAL XOPAbl A8BHOR Ol<PYlKllOCTJ1, PllBBOii 0Tpe3RY 

P,Q,. 3aTQM: DOCDOJlb3088ThC8 38AOHei'l 897. 899 . YK831Uilte. Ce8,'l&,l8 ,!IOl<JI• 

3aTh, 'ITO BllHMeHbweA 6yA8'1' xop.na, nepneRJ{lfKY.'tHPB8JI K Al!B.MeTpy, rrpoxo • 
llll~eMy qepea A8HUYIO TO'll<y. 900 . 11} y Ka 3 a II It e. CH8\18JIII llOCTPOHTb KB · 

1<oli-or16yA1> rpeyrom.mrn no ARHUOil cTopose u rrponrnonem81IleM}' yrny, anreM 
om 1C8Tb Ol(OJlO aero OKJ>YIKHOC'l'.b ll BOCDOJll,3081\T6CJI CJt8/lCTBH8M 1, D., 73. 
6) Y K Ill) 8 a II e. IlyCTb ABC - HCKOMbtii Tpeyrom,BHK, LB - A8Bllhdi yron. 
Ha npo1tonmee.llll nyqa AC oTnomuT& OTpeaoK AA 1 = AB, a aa npoA0Ju1<euH11 
nyqa CA - orpeaox CB, "' BC. non&ayRcb 31U1n'lelt 900, a, ceaq8Jla 11oc11)0HTh 

6 A,BB,. 901. ¥ K aa a ea e. nYCTb PQR - llCKOMbti! rpeyrom,,ml(, P - oep· 
WHBB, R3 ICOTopoii npolle)lenbl BblCOTB, 1Succe1<Tpl!ca B M8.l(l!BBI\ Tpeyl'OJTbllBKII , 

a O - ue11Tp ODHCOJlROit 01<0,~0 TpeYl'O/t.bliJll<ll ORPYlRROCTll, Y•n !CTb, 'IT O 
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BO .LQR. 902. '-len,pe pewew u,. V Kll311 u H e. -8ocoon1,3oeaTi.cn 38.Aaqelj 885. 
904. Uapa.n nenorpBMM. 905. TiapannenorpaMM. Y Ka a a a II e. Bocoon1>:JoaaTb· 

en aa,11aqeli 1, o. 87. 906 . Y R a a a H " e . Yqe<:Tb, 't'l'O p,mun,1 BeKTOpos AB K 
AC jAB I 
--=- pasaw. 907 . Y1<aaaaae. ITyc,r1, TO•nm A , B n C ne>KaT ea O.llHOii 11p11-
jAC j 
Moii . CHaqaJla ,IXOK&a&Tb, 'ITO u aroM c,~y11ae.AB = nAC, r.ixe n - ueKOTOpoe •utc• 
no. B Ka'lecTSe k, I, m MOJt<Bo B3RTb, ua.opuMep, '<HCJt8. k= n - 1, t = 1. m = - n. 
ffpH llOKa38TeJlbCTBe o5paTnoro )ITBBP"'J.IBlfflR B3JITb TOqKy O. COIITia/llllOllzytO C 
TO'IKoii A. 908. ¥Ka a an He. flyCTb e 'leTb!Pii .xyrollTiHlil<e A.BCD T-O'lKII E " 
F - cepe.ttKll:bl .ixuaroaaneii AC II BD, a O - TOqJUI oepeee'lewui oTpea,-os, co
e11au11t0JW1.X cepeAJ{Hbl npomeonono11<ru.1J< e<r<>pou. H coonwya 3IUl&'IY 791 , - - - ~ __.. 11nn npona 11onr,1toii TO'IRH O BbtpnaBTb aeKTOPbl OE, OF 11 00 qepea OA, OB, 
OC, OD n eocno.111,aosaTbCR B'1Jl&'leii 907. 009. Y Ka 0 a 1ute . Bocoonb30BOTbCII 
38Jllr'l8Mlf 619 u 907. 910. Y K8 3 a 1t He. Dyc-r-1, A,. B, u c, - cepe,1XH8bl CTO• -- -~ BC.!...5;A .!. AB ~yroJU,HHKII A.BC:._!IOJlb~Cb TeM, 'ITO GA =-2GA., 
GB=-2G B, J1 GC=-20C,. AOB838Tb, •ITO OH= - 200. 

rJiaBa X 
1 1 1 911. a) -4; ll) 20; o) - 1; r) 5. 912. a) 2; 6) 2; u) - 2; r) l ; A) - 1; e) - 4 ; 

>i<) 8; 3) -½: 11) q>1cno k Re CY!I\ecTByeT. 913. a) Aa; 6) AR, 914 . ¥ a a a II· 

R ll e • .!lOK838T9JTbCTBO nposeCTll ~leTOP,OM OT npoT llll BO<'O R BOCOOJl&;lODll'l'bCR 

- 4 .. 4 -
Jl8111MOA o KOJIJIHl!eapHblX nexropax . 915. AM =sa + Sb. 916. a) x = -1, y = 8; 

6') x=4, 11=...:5; B) x= O. y=3; r) x=- 1, Y""½· 918 . a) a{2;3); 6} b(-2;3), 

..... .... - - - ♦ 1 -c {2; O}; a) d {-3;-4}, I! {2; - 2). ; {- ,i ; -5} . 919. a.) a {2; 3), b (2 ; -2}, c {8; OJ, 

- - - • - 1,. - . - - ~ d(l; - 1}, e{0;-2}, f{- 1;0}. 920 . a.) x=-31+s1; 6) y = -2i-3/; e) 2= - i; 

l'j ii : Sj; A) v=j. 921. a) x=5, y= - 2; 15) x =- 3, y =-7; 8) x=-4, y=O; 
r) .\' = 0, y = 0, 922 , a) {5; 7}; ti) (4; 1}; e) {1 ; I }; r) {- 1; 0). 923. {3; 2}; 
!i) /6: O}: o) {-1; 9); r) (- 7; -2). 924. 2a {6; 4), 3a (9; 6), -a (-3; - 2), 
-3a (- 9; -6 ). 926. (- 2; -4}. {2; 0), {O; 0), {2; 3), (- 2; 3}. {O; -5). 
926. a) (21; -2 1); 6) {13: 24.); e) {-21:-1 4); r) (8; - 10). 927 . Y Ka a au 11 e. 

13ocnonb3ollaTJ>Ca ne11U,1oll o xonmmeapah!x DeK.TOpax . 928. ii _e c, b II ii. 
929. a) A (5; 0), B (0; 3), 0 (O; 0): 6) A (a; 0), B (0: b), 0 (0; 0). 
930. a) 0 (0; 0) , A (6,5; 0) , C (6,5; 3), B (O; 3); ti) 0 (O; OJ, A (a; 0), C (a; b), 
B (O; b). 981 . M (3;-3). N (3; 3), Q (-3;-3) rum M (3; -3), N (-3; - 3), Q (3; 3). 
932. A (--a; 0), B (a; OJ, C (0; 11). 933 . (7; -3). 984 . a) {--4; 0}; 6) fO: 26): 
n) (8; 41; r) (-4; -3) . 935. l) AB (1: 1); 2) x : -S , y = -4: 8) A (6; 1,5) ; 
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4) B(a+c;b +cl); 5) 8(1;2). 936. l) M ( - ½: - 1 ): 2) A( - 10; - tl) ; 3) 8(6;-ll); 

4) M( - 1,5;3,5); 5) 8(2a - c; 2b - d); 6) M(3;6 ,5); 7) M(2! + 6;0); 8) D( - 1:-3). 
987. C (10; - 7), D (7,5; - 5). 938. a) ,/ 106 ; 6) 5; e) l 0✓2; r) ✓389; A) 11✓2; 
e) 10. 009. 8) 2; 6) 3; JI) Jia. 940. 8) 4; 6) 8; B) 5; r) {>. 941 . JiW_ + 2M + 7J2. 

942. Jia. 94 3 . AC =./ a2 + h2 , BC=./b 2 +h 2 • 944 . a) C(a+b;c); 6) A C • 

= ./b 2 +c•, CO= J(a + b)2 + c 2 • 94 5. AC = ./(b + d - a)2 + c2 , OC= ./(b+d) 2 +c 2 • 

946. a) 2; 6) 3 nnu - 2,6. 94 7. a) 13; 6) 6. 948 . a) (0; - .9), 6) (0; 5). 
940 . a) (-2,5 ;0 ); 6) (8 ;0). 950. a) MP: 3✓5, NQ = 5; 6) MP =4-fi, 

NQ = 2✓2. 95 1. Y II a 3 a ff n e. AoRB3BTb, qTQ OTpe3K H AC " BD po.um.i " HX 

cepemun,1 couuaAAJ(l'r. a) 8; 6) 17. 954 . l 00c,.., 100cM. YKa3aa.ire. CH~ 
My KOOPAHHBT Bb16p8Tb T8.K, K8K DOl<838BO 88 ·pHC5'EfKe 281. 955. 13 CNI. 'J K ll • 

3 a B" e. CffCTeMy KOOP1\lf081' Ob16p&Tb 'l'llK, tl1'o6bl OCUOB8Bll8 TJ)eyi'on&BIJKB nc • 

>Kano R8 OC.H Ox, a BhfCO'l'B - lftl ocn Oy. 956. YI( 8.3 an a e, CHOTeMY 

KOOP/llfBBT ew6pan TBK, 'l'?OObl 0,1180 Ha OOBOBllllllii TJ)M81\IUJ JleJKM0 l18 ocu 
Ox, a ero KOB~LI 6b1Jt11 Cl!M.Me'l'{)H'ltlbl OTHOCH'l'eJtbHO RJl'laJIB KOOPAJJBBT. 
957 . -Y Ka 3 a e t'l e. CncTeMY KOOPAaeeT Rb16p9T1, TI\K, KOK noK&mmo aa p11cyn
Ke 283, n /IOKB3BTb, '11'0 b = 0. 958. -Y Ka a an II e. CIIOTO!IJY KOOPAJI HBT Bbl· 
6p&,Tb Till<, "'1'061,1 n:y,u1 AB H AD 6b1Jt1t n OnOJKHTem. n1,n ra ttonyocm ,rn. 
960. a) A n C; 6) 13; n) 8 11 D. 961. a) C; 6) 8; e) A n D. 963 . a) (-4; --3), 
(-4; 3); 6) (4; 3), (-4; 3). 964. a) (3; 0), (3; 10); 6) (-2; 5), (8; 5). 965. 1) x'+!f=9; 

25 2) x •+ y'=2; 3) x 2 +y 2 =- . 966. a) x•+(y - 5)2= 9; 6) (x+l )2 +(y - 2)1 = 4: 
1 4 

o) (:c+ 3)'+ (y+7) 2 =- ; r) (x - 4)2 +(y+3) '= 100. 967. r+!f= l0 . 
4 

968 . .r'+(y- 6)2 = 25. 969 . a) (x - 2)'+(y - 1)1 = 41; 6) (x - 3)f+(y-1)' =5. 
970. (x - 5)2 + y2 = 25, (x + 3)1 +y 1= 25; 11ee OKPY>l<IIOC1% 971. x•+(y- 4.)'=25. 
972 . 6) x+y - 7 = 0; 11) 3x - 2y+2 = 0. 973. 7x - y + 3 = 0. 97 4. a) x - y =0 , 
y-1 = 0; 6) 3x-5y+5 = 0. 975 . (-4;0) ll (0;3). 976. (3; - 2). 977. :c= 2 II 

11=5. 979. 7. 980. 5x+2y - 10 = 0, 5x - 2y - 10 = 0, 5x+2y+ 10 = 0, 
5x.- 2y + 10 <=0 illll! 2x + 5y - 10= 0, 2x - 5y - 10 = 0, 2x+5y+1J) = 0, 
2:c- 5y+ l0 « 0. 982 . a) ◊KPYIJ<BOCTb pft)ll!yca 4 c ~Cll1'p0M B; 6) OKP Y>K.lf()CTI, 

p8/1Kyca .!. c ~eaTpoM [), ne>KaUUtM na OTpeaKe BC, npH'l eM BD = !.. 
3 J"2-2t,2 8 

983 . ◊K,PY>KBOCTb c ~eHTPOM e TO'lKe O PB.AlfYCII 
2 

, ecnn k•~ 2a2• 11 

ro<i11a O. ecJIB It'= 2a', r11e 0 - cel)eA uea OTpe3Ka AB 11 11 = ~. EcJI11 k2 < 2a2, 

TO ro•1eK, YJt0BJieTsopJJ10111u:x ycnoe1no aa;ta•m, ue cy111e<:TayeT. 085. Ccpe,11uu
uwr1 nepnef1AH1<YJU1p K OTpe3KY AB ', r,11e B' u B - TO'll<U, CHMMeTPU'llTI~e OT· 

nocrJTeJrbllO TO'IKlt A. 986 . Up11Ma11 BC. 'II 1,113 a e 11 e. B i.i6p&Tb npm<oyrom, · 
1ry10 CUCTeMy KOOp)!HB8T T81<, qTo0bl TO'IKH A n D n,:mamJ IHI OCII Ox II 6blJIU 

c11.MMe-rp1N ab1 OTaoc11'rCJu,eo ocu Oy. 987 . ll)l11Ma11, l;ll).<>x.o,1111~a •1epea To•r11y 
11epecc•IenHI! Jl'IJ8.r00:Mell poMISa ll 1repue1111111tyJ1IIP!l8./I. K CTOpolle pot,((ia. 

9&8. a) x -=- ½; 6) ae CYD'\ecTIIYCT! u) x =- 2; r) X"'2. 989 . a) (-8; - l }, ../65; 
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6) (.14; 4 ), 2,153; e) ~- 21; 51, .J4.66 ; r) (6 ; - 181, 6../lo. 990 . a) (9; -4 }. (7;-3), 
(' I ; 21}, (-4; 71; 6) 5, 10, ./97, ./58. 99 1. "YKB380ffe. 8 Bec'l'ff BeU'l'Op - - · -M, M , (x 2 - x 1; OJ, OTJJo>l<JITi. OT naqBJrn KOOPA><HBT BeKTOP OA, pa,uwlt M,M •. 
It 80COOJJb30WITbCJI TeM, qTo aOctJ.11.cca 'l'O'lKU A paeoo x.- ... ,. 993. y KO a 8· 
11 n e. Clta><.Ma AOK838Tb, q'l'O AB = BC. 995 . (5; 9). 996 . a) (- 1; 9), {O; 2), 

(-4; 6); 6) s-/2; o) 3./2, 4H., 5H.. 998. 40. 999. (O; 8) ,. ,u1 (- 2; 2) 1tJJ'B (-8; 0): 
'l"pR peme1nrn . 1000 . 0KpyJKOOCTlf: a.). 6), r), JI), 100 1. (.r - 3)" + 

( 7 )
2 

( 5 )
2 

125 + (y - 5)2= 25. 100 2. a) x + 2 + y - 2 = 2 ; 6) (.r - 3)~+ (y+2) 2= 25. 

1003 . a) 5;r - 8y+l 6 = 0, .r+2y - 6 = 0, 6;r - y + 10 = 0; 6) 3.r+5y - 4 = 0, 
2x - y - 1 = 0, x+ 6y - 23 =>0 ; a) 3x +5y- 17 = 0, 2x-y+ 6 = 0, x+6y-l 0 = 0. 

= ✓2529 = ~ 1006 . 19,5CM, v.: ol CM, 
2 

CJ,1 BJUJ 12,5CM, v7 011 CM, 
2 

CM. 

1008 . Y K 8 3 8 8 ff e. CllCTeM ·y l<OOPilllOBT 91,16paTb T&K , K8K ITOKB3all0 0.8 PJt• 
cyoKe 283. 1.009 . ~Ka a au u c. Il a rrpoJ10JJ>Kemn 1 OTpeaKB AA, OTJl'OlllRTi. 0'1'
peao1< a, A,, pB.Bm.rii A A,. l(anee aocnonl.3QB8TbCB 33.IIB'te ii 953. 
10 10. a) 0K pY JttllOCTb l)B)l'lf)'CB 2AB C ll,BDTJ)O M B TO'tl<C B', Clf .. M.e'l'Pll'rt!O B 

4 
TOqJ<B B OTDOCHTBJtbHO roq1<e A; 6) O.KP YlKBOC'l'b pa,1,1;Hyca 3 AB c rimtTJlO M n 

TO'<KB C. JJB>IUlll.!e if aa m-peaKe AB, rrpe.'<ew AC = ~AB. 
3 

r na.Ba Xl 
ra Js 1 Jfs 10 13. a) 2 ; 6) 2 : e) O. 10 14 . a) ±2; 6) 7: a) ±1. 1015 . a) O; 

6) Ji . B) l· r) _1 1016. ,/a 1 _ !, - '3· ./2 - ..f2 - 1· _!. Ji -✓3 
3 ' ' 4 . 2 2' "~, 2 ' 2 ' ' 2' 2 ' 8 . 

a./2 sra 1018 . a) x = u =-
2

- : 6) x = O. y : 1,5; 11) .x=--
2

- , y = 2,5; r) x =- 1, y : O; 

JI) .x= fi, !/ "" I. 101 9. a) 45°; 6) 90°; B) 150°; r) 135°. 1020 . B) 12✓6 cM•; 

6) 27 CM°I; 8) °" 36 CM 1• 102 2. 16c M. 1023 . 25c 111.•. 1024. a) h• _-h., ; 
2s1na 

6) h
2 

•sinp . 1025. a) LC = 80°, a "' 12,3, b =::9,1; 6) LB = 75°, 
2 sin a • sin (a + 13) 

c <:<4 ,5, 0 "' 2,3; B) LB "' 37,989 °~ 37 °59 ', LC :s:62"01', c <= 14; r) LA = 65°, 
b<= 19,2, c "' 25,5; A) LB <=37,3 J 7" z 37° 19', LC ., 82°41', c ootl ; e) c "' 5 ,7 , 
LA = L.8 = 63 °; >t<) a "' 53,84, .a3 "' 36,296 °<::36°18', LC <=56°42'; o) LA = 
=42,833°.,,42°5 0 ', LB z 60,9 41°= 60°57', LC-"' 76°13 '; 11) L.A.,54,883 "= 
z 54•52•, LB ""84 ,27 0°-. 84 °16', LC ,,, 40°52 ' . 1026. A8 '= 15c M, SMic"' 87cw •. 
1027. AC = 6w, A8 "' 3 M, BC -:::4w. 1028 . ,: 39•3s·. ;; 117"52' HJllf-""140 °22 ', 

'= !7 "08'. 1029 • asina , asinf3 , asinnsinf3 , rJle = 8.. ecJlll 

. ( RJ . (n «) sin(a+f})cosy y 2 
Sill a+.!!. Sin .,+-

2 2 
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a ;;,jl, fl y = ll; a, ec.1r11 ~>ex . 1030. Ja= + b2 - 2abcosa, Ja• + 11• + 2.abcosa. 

a 2 - b 2 

COS'(=- --;:============ · r.ne y - yron M8>1<,!;\Y ,I\IJ8l'ODIIJl.$1Mll uapanne-Jca• + b2
) 2 - 4a 2b2 cos 2 a 

norpnMMS. 1031. 11) OcTpoyro JJbB&rij; 6) lll)llMOyroll.blt.bl!i; a) TyDOyN>JlblD>IR. 
1032. "' 74,2xr . 1034 . =-28cM. 1035. eo• e,u, a:41, 112• .. 41°01 •. 1036 . -"52 M, 

1037. "' 14,5 M. 1038. 50 M. 103 9. a) 45°; 6) 90°; u) 90°; r) 90• ; A) 180°; 
e) 90°; >t<) 135°; a) 0°. 1040. a) 60°; 6) 120°; o) 120°; r) 90"; A) 0°; ~) 180°. 

1041 . a) 3./2; 6) 0; a) -3✓2. U)42. 11) !a 2: 6) - ~ a i; o) 0; r) a•. 104 3. 13. 

2 3 1044 . a) - 2,5; 6) 0; a) 5. 1047 . a) x=7,5; 6) x :c- ; o) x = O. 1048. cosA =-, 
8 5 

cosB=0, cosC=:. 1049 . LA =60-. L8 ""21°47', LC ,,,98°13'. 1050 . .Jl29 H 7. 

1051. 3. 1052 . 13. 105 3. - 5. 105 7. BE =: . AD,.t J2+✓8, AE =%Js, 

EC =%c2-Jsi, BC =bJ 2 - Js. 10 58. a) "'6.254M 2; 6) "'6 449073M ' . 

1060. a) LC = 105°, AC :o 6c.i: , BC <::4 cM; 6) LA ,. 75°, BC ""6CM, AC "" 4 CM: 
o) LC "' 42°55 ', LB "' 88 °35', AC >e4 CM; r) L A .,. 26622', LC.,, 90°50 ', 

AB ==ll,7cM. 106 L a) BC :e 12cM, LC:. 17°45 ', LB ::2'7°15'; 6) AC = .f5/VIJ, 
L A "'-71°34', LC"' 63 °26' ; a) AB "' 6,4 IIM, LA .., 2°, LB "' 28°. 1062. LD ""-

"' 117°10', LE .. 38°59 ', LF '-' 23°51' . 1063. 
2bc cosf 

b + c 
Yi<aaau n e. Bocno.111,-

3088TbCll 4>(>pMynofi Oil01I\8.ll,l1 Tpeyl'O.%HHR8 (n . 100). 1064. Ja2 + b2 - 2ab cos ex. 

1005, 5~. 1066. 5 , 1067 . 15 ll .:,24,4. 1068. X=4.0. 1069. 36 °51', 

1070. 72.Js CM 2; 12 '™· 107t. ,rn, Y Ka 3 a 1111 e. Bocnonb3080TbCSI 30,1{8• 

a 2 sin 2 3<xsln4a " qe.li 1033. 1072. . 1 . 107 6. Y Ka a a II n e. a) BocnoJJ&aosaT&CB 
sin a 

38,1\0'4:SMH 53 5 ll 1074; (5) 80CnOJtl,3081lTJ.CSI aa.a.aqeil 1074. 1071 . 'Y K 113 8 ll 118, 

a) BocUOJlb3088TbCII 311Jl,8'1eil 1033; 6) DYCTb A,B,C, Ii A,.B,O,- ABIJJilble no
.a.C)(im,re Tpeyron&RJilK H, a 0 1 R 0 1 - uenTphl on.Hca,uThlX 01<pymaocrei1. Cna11a• 
n a .a.oKaaaTb, 'ITO LI._A,O,B, ,., 6 A2O,.B, . 

fJJa Ba Xfl 
1078 , 8) .l(a; 5) lil!T . 1079. 6), e), 1081. 8) 60 °; 6) 108 °: B) 120°; r) 144°; 
A) 160°. 1082. 360 °. 1083 . a) 3; 6) 4; a) 8; r) 12. 1084. a) 6; 6) 12; a) 4; 
r) 10; l:l) 20; e) 5. 108 5. Y x a.aa 1111 e. Bocnom,3oB8Tb~II 'NIM, 'ITO cepe,a;t<H• 
trblil nep nel(AH)<yn >tp K nrol'Soif cmpoae npaenm,noro MH~royToJO.lllfl{8 npoxo 
AHT 11epea nesTp otr11ca1.rnoii 0Kpy>1<80C1'11, 1086. YKaaanHe . Bocnom;aoa aTt.
cn ,:OM, qT() 5nc ceKTPJilCB nlOGoro yrna upaBIIJlbHOI'O !\CHOl'OYI'OJJbHJilKS npOXO)IJilT 
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qepca ueHTP 8WI C8JJl10JI 0l<PY»<I-I0CTII, 1087. I) R =8.J2, r e 8, P = 2 4. 5 ,. 36; 

2) R '= 2.J2, o,= 4, p ,.. 16, S c l6; 3) r = 2.J2. o• = 4.J2, P = l6.J2, S = 32; 
4) R = 3,5.J2 , r = 8,5. o4 = 7, 5 =49; 5) R=2.J2, r =2, a, = 4, P : 16. 

1088 . l ) r = 1,5, o3 = 3./3, P = 9./3 , S = 27./3; 2) R = !J 10./a, r = !J10./a, 
4 3 3 

/lo/a · J 10./a r.. ~.r.. r.. o3 = 2V~' P=6 --r-; 3) R .. 4, .o 3 : 4v8, P = law3 , S= l 2v3; 

4) R = 5./3. r = 5./3, P : 15, S = 25rs; 5) R = 2rs
3

3 : r = rs, a,= 2, S = rs. 
2 6 4 3 

1089. 2✓6 CM. ]090 . 2.fa CM, 109 1. 6 CM, 1()92. 32.fa CM. 1094. 8) 36 CM1: 

6) 16rs CM1; 8) t62rs CM ' ; r) "'248,52 CM: , 1095. 
9

'{: CM 1, 1096 . s,; s,: s, = 
c ./a : 4 : 6./a. 1097 . a: 4. 1098. a) 2rsr. 6./ar, 3.f3r 2; 6) .faR, a.faR, 

a.;; R 2
• 1099 . .J2R 2

• 1100. 8). r) YK8381i l! C; BocaOJtb30B8'PbCll 3QAR'ICH 2, 

n. 113 . 1101 . 1) 25,12: 2) 18,84; 3) 13,06; 4) 9; fi) 4,40; 6) 1; 7) 6 37,42: 
8) 14,65; 9) 0,45. 1102. a) '1/J,eJtJ!'!CIITCII s Tpn pa3a; 6) yNeln,WHTCll 
B Alla pua; 8) )'BCJl>t'fllTC8 B k pa~; r) YMCHb.t)Ill;TCll a k 1){13, 1103. a) Yaenn -

2110./a r-,---,,-
'IUTCJI e /t. paa; 6) Y!'{CHl,WIITC •R e k pa3. 1104 , a) S ; 6) ~o• + o•, 

21102 110 r.. 
u) -;;::;;;;::=;:- :r) -- ;A) 811.1105. a) n:a;6) nc(v2 - 1):'B) 1te(slna +eosa- l ); 

J4o2 - o 2 sin 2. 
2 

r) 21th tg a ctga . 1106 . 63 CM. 1107 . ... 12 789 l<M. 1108 . ""42 013 J;M, 

2 3 
1109. a) II CM; 6) 2 It CM; o) 211 CM; r) 811 Cl,t, 1110. 30. 1111 . .. 59,2 CM. 

1112. "'86,2 OM, 1113 . .,4•35•, UJ4. 1) 12,5 6; 2) 78,5; 3) 1,69 ; 4) 0,26; 
5) 7; 6) 9258 ,26; 7) 9 ,42: 8) 1,41. Ut: S. a) YaeJiwnt TCll u 1t• p83; 

") y ,~ e11b'"uTC11 k' '116 ) 11(<1' +bi). 6) na 2 . ) lt(a '+ 4J12) 
v •• - B - paa. ~ . • n 4 • 4sln 2a • s 64.112 , 

1102. 
1117. a) 12 ; 

2:·., 2-12 z 
51 na sin· a . B) na s 11 a • r) na t 2 ~ 

(cosa +sin a-t-1) 2
' · ( a ) '' 4 g 2 • 

4 1 + sln 2 
lll8 , "' 8412M2, 1119. D"' 13.06 M, S "' 133,84 Mt. 112-0. 47t CM2, 1121. 0. 75 ""°· 
1122. 5,611aw "' 17,6 AM•. 1123. r (11 - 2). 11,24. IIJJ0111iw, sam«em.mero 
l<pyra paesa lt, a DJ101118AH K0,18U PftBBbl 311, 511, 711. U26 . "'262 CM2. 

(5s 4 - n 2 29 ) 20 . 30 3../6 1127 . v7• 1128. -
4

- o . 11 , a ; 6) 9; B) 5; r) 6. 11 , -
2

- AM, 

113 1. 6, 72 CM. 1132. a) 
3'{:; ti) a.;;. 1135. 6 CM; 54.fa CM2, 1137. 830 KM, 

11'.38 . a) "' 15,1 CM; (5) na sin Ct. 1139. "' 4,4 KM, 1141 , ; (20 + 9./2) CM. 
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65 
1142. 4 11 CM. 1144 . Y1<a3an11e. ll yc'M> A.BCb EFGH - u<:J.<olLbti!. oOC.bl\111· 

yrom .. unK, a O - nelM'P o,rm ~ m1oii oKpy>trnocT n . Cna'l ana ITOC'l'J)OllTb pW111o6cA
pc,wL1 ii Tpeyt'Q.n:wmK A.BO. 114.'i. Y1<aaan11e. Ffcn0J11,30B11Tb TeOJ>CMY TI» · 
t)la.rop8.. 1146 . Y" aa a au e. C11a-.ana anu caTr. n 01<pyJl<ROCTb 1rpa,nu1b11wii 
Tpeyrom.DIU( lJ IJJ,)3BllJlbRhl8 WOO'l'ffYJ'Onl,llHK. 

fJiaBa Xlll 
115 1. l,' K a 3 a n H c. }J;OK8.38.1'l> MC'l'O)IOJII OT IJpoT U BBOl'O. 1 15 4 . y Ka a 8 B H e . 
Bocnon...aoall'tbCSI Teope Moil 11. 119. ll 55 . Y" a 3 au e e. ,!:\oKa38'1'0JlLCTOO opo. 
BecTlt MeTOJI.OM OT lll>OT DIJHOl'O (CM. ,'1.0k83'1Tl!JfbO'rll0 TeOJ)e Ml>l O. lJ9 ) . 
1 157. Y K B3811H C. Bocno ,n,3onaTLCJ1 38JJ.ftq81lll 1156 n 1051. 1158 . Yl<l\3 8 • 

Bae. Cna'l:rurn , DOC'l'J)OlffL o6paaw IUU<RX •Wl6y .10, ,ll;UYJC TO•TeK npKNOii b. 
1159. F - '1'8Tbtl)eXYl'OJlb111'11<. 1160. Y IC a 3 a II u e. 38Aa'Ul pema~ 8.HM O· 

l'H'UJO 38.AIJ'te 1158. 116 1. F - Tpeyl'OJlbBHK. 1172 . l,' Ka a au u e. O yc-r1, 
M - Dl)OH380Jlb ll 8.8 TO'll<8 up11111oii A B, 11 M ' - ee o6pa ,3 . JilCOOJll>OYII paoeu • 

CTWI Al/d : AM ', B M : B M ', )10K8.38.l' b , 'ITI'/ 1'0'l l<IJ M U M ' C08(JQ)IRIOT . 

1173. Y Ka 3 a.u " e. Boc u on1,3ooaTJ>CJ1 3811a•1eii 1155 . 1174. a ) Y Ko 3 a on e. 
8oc DOJIJ>.10811TbCSI 38.A&qefi 1157. 117 5. YK838.811e. Jfoo ,OJlb30B8fl, CffllfM' OT

PlU O OTUOCII TeJfbUO op11t. oii a. 1176. y K 8 a 8 8 11 e. l'lcaom.30B81'h TO'l:Kll D, It 

D,, CllMM eTp ff'lllble 'l'O'IJ<e D OTII OCH'l'eJlbBO npa MbfX AB " BC. ll78 . ¥ IC a a a

n R e. H cnon b3oaan. U8,1>8JUlllJlbffhlH aepe noc li8 '""'TOP AD. 1179. Y K aa a
u ff e. Y'l ecTb, 'l 'l'O BblCOTbl TpeyroJILWtl<ll, na KOTOpbl_il o'l'06p8lK88TCll TJ)CyroJIJ, • 

n ut< ABS np n napan,n en1,110M nepe ooce ua BeR'l'Op BC, nepeceKlllO"l'CSI B OAUOii 

TO't)(e. 1180 . Y 1<aaau e e. 1ifcoonb3oua _Tb noeopo-r eUKpyr TOq KJl O 1u1 yl'OJl a 

120°. 118 1. y k 8 3 8 D "e. C 1JB'lllJ18 IIOC'l'J)Ol l'l'I, npft M}'IO, CllM1'feTJ)K'll! }'IO OJIUOii 

ua A8JIJlbtlt llP-IUOlll OTUOCl l.1'CJU,UO TO'll<U o. 1182 . Y K 8.3 8 ll U e. ll. y CTb 

ABC D - RC1<0M.8J1 -rpaneu;su, c ocoo88.lliuoo-11 AD n BC. Oeaqami. o OCTpoR,·b 
Tpe y rom.n 8K ACD,, rAe D, - ro •1K11, e KOTOpy,o OT06pIDKaeTeR TO'l'KB D rrp n 

qap&J1J1em.no1ot nevenoce ea aexTOp BC. 

rnaaa XIV 
UM . a) 6, 12, 8; 6) 4 , 6 , 4; o) 8 , 12, 6 . 1 187. n) 88'1'; 6) ueT; e) Ue'.t; 1•) 11a; 
JU ee,r. 1189. a) ITupllJl.llenorpa MN ABCJD,; 6) oa pnnJ1eJ1or)>aMM AOC,A ,. 
1190 . HCKON,Oli TO'tCKOil Jl8J18e'l'Ca TO'l:K8 oepeceti em1R np .ll'MbOC! a) MN H BC; 
6) AM o A ,B ,. 11 91 . Y Kll38 B l< e. Cuaqnna qepe a OOJ)e/llWY pe6 pa CD npose

C'l'II op 81,rYJO, nap8JI.Jlen beyro D,D,. 1192. Y1<a :lan11e. a) Cna'! .Ma •1epea TO'l · 

KY M opoaec-r n ll PBllllYlO. ll8PBJ1J1t!Jlbll}'10 NK . U A8.Jl<le p&CCMOTJ)CTb OTA8Jlb BO 
CJ13"l8.11, KOl')lB 3'!'8 Dplf MBR nepece1U18TCSI C pe6po111 BC ft l<or.o;a ORB trepeceRaeT• 
CJI C pe6po M CC,: 6) C08tfM8 \fCpe:) TOtf l< Y N npol!eCTH llPBNYJO a, na p anJleJth 

BYl() M K, u JI.Mee pacc J1ro-rper1, OTACJu,no 1'pR cny<raR: n pa.Maa: a oepeceKaeT 

pe6po AA,; n p,uc aa a ue peoruuu?T pe6po DD, ; npm 11aa a coanQ)laeT c AD. 

1193 . a) ../6; 6) 17; a) 13. 1194 . aJs. Jl9 5. a) V=V,+V1; 6) v .. ! v,+v ,. 
3 

A r.. 75,/a . Jg 
11~ . 12 CM . 1197 . 24w ;,: c.... 1199 . - 4- CM•. 1200 . Ii ) 7 03; Ii ) a•: 
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o) 
3ff a 3

; r) 2a 3 ctg 22°30'. 1201. He'!'. 1207 . ./58 CM, ./58 OM , J65 CM, 

~CM. 1208. Sa•. 1211. a) 6M'; Ci) 4950cM •. 1212, .!..m'Jctg 2 o. _ 1. 
6 2 

10 . 348 2 348 2./2 12 14. a) 21rt 01118; 6) '"7.:""' Cl\C; a) 2cM. 12 15. a) - ; 6) - ; e) -
2
- ; r) - ; 

~· u rt rt rt 

A) 2n. sin 
360 0

. 1216 . rt• M' . 12 17 . "' 2,58 Mi . 12 18. 6) 2.. 1220. a) 2,2571 CM• ; 

rt n ~-~~~ 0. 

6) 9 CM; B) ✓ Sp . 1221 . .!_ f Q (P
2 

- Q
2

). 1222. 225 3 1223 $ 807! 2 
rt,n 3V rt - 7 - 1tJI M . . • ._ : CM' 

s .... : 14411 CM2• 1226. a) 6411 CM•, 
2

:
6 

11 cM•; 6) :3 CM, "'3 611 Ct,t2; o) 4 CM, 

2!6 
11 CM1. 1227 . 061,e., 3eM;w u 64 paaa 6om.me 06'1.eMa Jlyeo1. 1228. He-r. 

1229. 432rt CM2"' 1357 CM2• 123 1 . 4 : 1. 1232. Y Ka 3 a a He. 8ocnOJll>30BaTbCJI 
11epanet1C'l'BOM TJ)eyT'OJTblUJK8. 1233. "!{Ka 3 a.a 0. e. Bocnont.3088TJ;CB '1'8M, 'lTO 
cy1,u,rn KDMPDT01' AJl8J'OUll.Jieii oapllJl)lenorpSMMa paean cyr.u11e KBll/(l)aroa ero 
crropoe. 1234. 6) ¥ K 8 3 8 11 He. CllBQIVJ8 DOCTp0HTb 0Tpe30K, no KOT0poMy 
ccK~rut nnOC)(OCTb nepeceKaeT rpiwi. AA,D,D. 1235 . Oapann:e.1101'p&MM 

BKD,L. 1286. 2✓122 JIM. 1237 . a) 432/2 c1o18; 6) 6.JG: B) 0,32Js CM•. 

1238. ½m3 s inq,cosf. 1239. 72 c M• . 1241 . (2Jai + 22) M2• 1242. 169"2 c>t•. 
1243. n

2
~

3 
ctg l~O• Jctg• ~ - ctg• 1~o• . 1244. "'208 M. 1245 . "'61 Kr . 

d 2 
1.246. 6/2 CM, 18cM. 1247. S1t. 1248 . 375 cl\f•. 1249. 216°. 1250 . 9ncM •, 

6 CM. 1251 . 2rtm2 sin q,. L25 2. f/ = ¾ R, r11e fl. - 8b1COT8 U,1Ull!HJl:P8, R - PMM-

32 
ye wapa. 1258. Ypo.seeb 801\bl D0BblCJJTCR Ra 75 CM, 1254 . 637521! Kl\12"' 

<o l,28 · 103 KM 2• 1255. m• : n•. 

3aµ;a'ffl nonLIIDeHBoii Tpy~ocT11 
1256. Y K II 3 a a He. H cnom,30BIITb l<OOP~HBT.bl cepe;1uu p.uorouaneli AC lj 
BD. 1257. l/ Ka 3 a If H e. 13ocoonb3088TbC/J TeM, '<TO OTuomeu u e COOTUllTC.'TBYIO· 

- - (X + X 2 +x g + g + g ) ll{ux 1<oop11HnaT aeKropoe AC u CB pa»uo >.. 1258 . 1 

3 
3; ' 

3
• a . 

Y Ka 3 au II e. Bocnonb30BIITbCff 381\Bqeli 1257 . 1259 . D (~: ~). Y x a-
ll ll 

a e a e e. BOCDOJlh30BllTl,Cff 31lJ18'lllMH 535 11 125 7. 1260. 3.Js CM. 
Y 1< a a au e e. Op1rn11Tb aa oc1t KOOp,AHeaT npaMbll! AM u 

BN. 1261. (x,m, + x2m2 + x 3rr13 ; Y1m1 + Yi!12 + uam3 )· 1262. a) M (2~; o): 
m1 + m2 + m3 m1 + mz + m3 .,. 
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6) M (2; 0). Y "a 3 a II n e. Bocnom.3on8T&C8 Te>t, '<TO ecnn 11»e T0•11<1< nema,r vo 
pa3ttbl0 CTOpotlbl OT OCII a6CI.I HCC, TO 11.CKO~tall TO'l.1<8 H.DJIIU!'J'Ost TO•lKOll nepece
'181£11ll 0Tpe31<8 C KOHI\IIMH 8 31'.HX TOqKax H OCII a6cw,cc. 12~ . y Ra a a ti II e. 
a) nyt:T& L- nfflfllll, 38.IVUlH8ll ,!181fllLll'I ypaaae,11,eM, ft M o (x.; Yo) - He KOT-0-

pasr ee TO'lKB . HanucaTb ypaoaem1e CBJ)t)AH HIIOl'O nepneRA>rKYJtllPft I< OTpe31\Y 

M,M,, r.11e M, (x0 - A; Yo - 8), M , (X0 + A; Yo+ 8), n }'Oe.llRTbCJl .8 TOM, •<TO OHO 
co s naAae'I' c AaKRblM ypaoae1meM. 6) Y'leCTb, <iTO ypaoaem <e moooll <>KPY>K• 
ROCTH ne co.11epm11-r '<J1e11oe nlt;la kxy, r,a;e k - •mcno, k¢0 . 1264. ( 1 ; 0), 

4-✓5 
(-0,6; 0, 8), - 5- . 1265 . a) ◊KpymHOCTb, 1"0'1Kll llJUI nyC'roe MUO>KeoTDO. 

6) Il pllMBJt, BCII llJlOCl<OCT& HJlH tty~ Mll0lt<8CTDO . y Ka 3 as He . Bb1B8C'111 
ypaeae1m e i!CKOMOl'O M110lt<8CTB8 TO'IOK. 1266 . ◊KPY>KliOCTb 1583 OAHOii TO'll(lf. 
y I( ft 3 a B If e. 13bt8ecTII YP8llll6Bll'e HC·KOMOro MHO>KeCTBB '1'0'181<, 38.11811 Cll C1'81\tY 

KOOPA HU8T TBK, 'IT06bl npllM8JI (l couuana O O.IIHOil li3 ocel\ KOOP,l!HH8T , 8 roq 
K8 A nei«M8 88 IU)yroil . OCR. 1267 . ◊KPYll<llOCTb pa.1myca kR, r.11e R - PBAHYC 

.11=0~ 01<py,i<aoCT11;. Y Ka a II a II e. B11ecT1:1 c11cTe:11y 1<oop.o,W1BT c anqa
no M O H BblBecTlf ypao ae!Ole HCI\OMOl'O MHOl«eCToa. 1268 . 6) Y Kao a a II e. 
Bocn .OJtb30B8TbCJI TeopeMO i!: , o6paTBOB TeopeMe IT>1<j)11rop11. 1269 . 'II Ka 3 an JI e. 
ITonOi«lfB MN= a, CB8q8Jl8 nall'l'll DJIOll\8,l{h Tpt,yrOJlbllJJK8 AMB H CT()p011bl 
AM If 81\!. 1270 . y" a 3 0 8 He. )l;OK808Th , qTO 8 JII06o~• 8hm)IKJlOM '18'l'bfl)elt • 

yr0Jt1>Blfl<e ABCD uMeeT MecTO panenCTBo S 0 1/C•So•s= Sosc · SoMJ (0 -'l'O'tK8 
nepeceqeR:ttll 1v1aronaneit). 1.271. Y 1< nan s He. )];01<aaaTb yTBep>1<;teu-.1re caaqo
na Mil suny1moro qeTbll)exyrom,mma . .[(JlR l!Toro rrpoaecTu .110:arouan&. coe;i.1:1-
RJ110ll\Y10 o6111n i! 1<088{4 C1'0p01l a H d C 0611\llM l<Oll~OM C'l'Op08 b ll C, II aa .i\Tn 

ltJI0U\8,llH DOJ1y<I.HBlllil1CCII Tpeyront,B.IU<08 . 1272 . y "8 3 a R II e. Bocnom,30· 

a 2bc + d 2bc +b 2ad + c2ad 
BBTbCSI '1'8M, qTO S MU: = S Ailt8 + S AAi C• 1273. 

tu/. + be 

c2ab + d 2ab + o2dc + btdc 
---'---'-'--'- --'---'-'- -'-, 1•.11e o, b, c, d - c-roponw BITT1can1toro qeTbtpex

ab + dc 
) ' l'OJlbmil<8 . 1274. y I( a a an He. Ifon:b3Y9Cb T~J)eMOI' KOC>UtyCOB, )<OK838Tb, 

q'l'o cmzyc yrJta, aaKJ110qenaoro Me>1<,1y cTopo1111M11 a H b, panen ., 
2J<p - o)(p - b) (p - c)(p - d) , r.11e p - nonyaep 1meTp. 1275 . Y Ka 3 a a.11 e. 

ab +c d 
)l;oK&38Tb caa q a;ia, 'lTO rrPlll\taR, npoXOJlllJI\8/1 ,iepea ~eHTPhl Bn n caBBoil e omt 
caRuol! 01<p~e.ocTel!, nepneu;.a1<yJtllpBa K o.11noii n a 611oce1<TpKc TOl'Aa n tOJTb, 

KO TOl'A8, .KOl'All erm caaaaa OKP.)l>iiBOC'tb K8C88'1'CR 0,l{HOll lf3 CTOpoa Tpe.Y'("Ollb • 

BJO<R 8 TQ'lKe, pa8JJOYA8JliiBBoii OT C8pe;;m8bf sroil CTOPQBbl It OCH088Jfl!R BblCOTbl, 

apol!(!Aennol! "3TOR CTOpoae. 1276. 72s1.ncxcos"cx. 1277. 2Jstg~ .1278 . 
12

- h
2

• 
2h. 

1279. Y Ka a a" 11 e. Caa'lllJla aait1'11 11 cpa11u>1Tb yrm.i BAC R AOB. 1280. Y 1< a-
3 8 H He. Bocao.llb30BttbCII 38,ll.8\le.ll 1279. 1281. Y Ka 3811 ll e . fi yC'l'b M - cepe

,llK88 OTP83.Ka A,A,. )lo1<aaaT1>, '!TO -rpe}TO!lbRUK AA,,\f pa&Bo6e;q>elfUbl it, a. 
UOJD,3YRCI> 3'1'Kllil, Yc<r8l!OBH1'b, 'llfO neu-rp onucaunoli Ol<OJJO IIJl'l'l{Yl'Onb!Oll<fl 

Ol<J)y)l<BOCTH C08.D8A8.8'1' C Uell.TPOM OKpy>KROCTH, BltJICOJUlOi!: B Tpeyl'OJU,B.HK 

ACM. 1282. "//Kao 8 n He. BocnOJU>30BaT&CSI 38A8'1Cfl 1280. 1288. Y K 11311 Rue. 
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Bocno1u,aoea'l'bCs 311/tB'iel't 1282. 1284. Y Kao an n e . Bocnom.aoaaTLC>1 311/tB· 
'IC!i 1283. i 285. YI< a 3 a IIJI e. C-Oe.tuiwtTb TO'll<Y M 0'!1)e31<4MH c eepWHDIIMll 

MRoroyrOJlbJmJ<a H DpeJIC'l'8BHTb llJfO~IIAb Ml!Ol'Oyro,tbm.<l<B B BB,ll.e CYM-\1'.bl OJIO
ll(Meli OOJIY'leHBhlX Tpeyrollh!UlJ<OB •. 1286. y I< 8 3 a Bae. Bocnoru,aoaaTbCll 3QJIQ• 
qeil 896. 1291. Y Ka 3 a Hue. Bocno.,u,;JOllllTbC,ll 3M8'1ell 1155. 1292. Y 1< a a 8 • 
one. nOCTpoun pa.em.,e pas11o<ieAPen11we Tt)eyrom..1m1<11 ABC 11 -A,B,C, 
c np/flllJ,IM K Y"J'IIS.MH A u A 1 R B0000Jlb30Da1'LC$1 38A&'leil 1156. 1294. Y K 1\3 II • 
,1 u e. UycTb ABCD 11 A 1B1C1D 1 - AaK.llbU! Tpane~u c 66;tblllID<H 0<:nosa1111mm 
AB n A,B,. Ha JJf'lllX AB 1t A,8, oT110>1<HTb o-rpe3KH AE=DC u A1E 1 =D,C, u 1< 
Tpe)'l'OJlbBlllUll\! BCE II B,C,E, npm,ieFtR'l'b yraep>1<.11een e 30,llll'lll 1156 . 
1295. Y1<aaanne, Ilycrl, ABC n A1B1C1 - Aamn.re TpeyroJJbHHJm, AB=A,8 1, 

AC= A,C,, £8 - LC = LB, - LC, . Pa CCMOTJ)CTh Alie oceawe CHHMOTl)IO! O'l'l!OOII· 
Teni,no np/L'\lhlX , co.11epm111qHx JlblCOTbl AH u A ,H I AlUIJJhl:X Tpeyrom,H1I1<ou. 
1296 . ¥ Ka O 8 B "e. H cnom,30liaTh II.BlfTJ)aJfblfY!O Cffllfll4e'l'pl fl0 OTBOCHTeJlhllO TO'I· 
Ru nei,ece<1en1111 anaroRMeil oJ(Boro na napa11.11e.norpllll!MOB. 1297 . Y Kao ll u II e. 
l1cno.1tb30B8Tb oceayro CllMMeTPlllO OTBOCMTeJlhBO .118BlfOli DJ>HMOa. 1298. y K 8· 
3 81111 e. EcJtH TO'IKII ;V Jl8ll<flT na CTOpone OB, TO Cllll'IM8 nocrpoKl'b IJJ)IIMYTO, 

CllMMeTplf'IByro DPIL"OH AO O'l'BO(:HTe,1bBO TO'fKlf M. 1800. y R 8 3 a Hee. OycTL 
0 - TO'IR& aepeceqeel!si Me,tlf'IIB ncKoMoro Tpeyron1>eH1<a ABC, a 0 1 - TO'fRB, 
CHMMMPU'lll811 TO'IJ<e O o-ruocne.'Ulno cepe.11Ha:w CT.oponw AC. Clla'l8Jlll nocTpo• 
11Tb .C.A00 1• 1801. Y 1< 113 a a He. Oyen ABCD - HCJ<OMM TpanelIHn c ocnoea 

fUIBl'dll AB ~ CD. lilonOJJb30B8Tb napa-111en:i,1u,m nopes0<: na se1<rop AB. 
1302. Y Kasa n n e. 11.cnom,aoaap, napa.nJteJJbuwii nepesoc ua ael<TOP AB. 
1303. Y Ka 3 a H n e. lifono11b30~1'L OOBOpoT IIOKpyr TO<!Klt A HO yroJI 90' . 
1304. Y 1< 8 3 8 H 11 e. 00JJL3YlfCb TeOpeMOH o D1101J.18Alf TpeyroJ!bHllK8 (n. 100) U 

-re<>peMoi.i Kocueycou, Dhlp&311Tb 1<Ba,ltJ)BT DJJOIJ.18,ll;H Tpeyron.bURKa ABC •1epea 

RB~8Thl ero CTOJ)OB, a 38TeM BOCDOJlb30DaTbCII reopeMOH Ilncl)aropa. 1306. ¥ I< a• 
3 8 HU e. Pa:ipeaaTJ, Ky6 no HeKOTOpblM pe(jpaM ff paaaepayrb ero TIUUIM o(lpaaoM, 
'l'l'OObl IJMy<IM8Cb MOCKl\fl (j)urypa. 1307. y Ka 3 a H Be. &11Th 8 Kj\•tec-r11e OCH 

OT88po-l'lUl ,I\J{IJl'OBtlJll, Ry6o R C88'lOJI8 AOK838Th, qTQ IIJ)08RUIJl! ll .Ry6a 1'18, n.no• 
CROCTL, nepneB/l;JIJ<YJl1J)11fYT0 K O'l'l)i! CCII, HBJtSIBTC11 npaaem,,n,m WeCT>fYT<>JlbDllK 

.-,/6 l 1 1 5 
CO CTOpoRQK 3 a. l'Jl,e O - )VUl.88 pe6pa Ky6a, 1308. 

12 
V, 4 V, 4 V, 

12 
V. 

1309. y Ka 3 a H He. ,ll.ot.a31\Tb, 'ITO nonyqemtbre .!IB0 '1.BCTII IIDJtfll()T()II TeTpa:11.lPB· 

M.ll c o6uim,t OCHOBIIHl!eM II l)llJIUblllm awcOTI\Mll • .13 10. - 1
- ita 3 c4r 1~(2 + .tg• a.). 
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