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§ 1. OCHOBHBIE CBOVICTBA ITPOCTEMIIMX
FEOMETPHYECKUX ®UT'YP

Ne 1,

1) TIposeaute npsmyto. OTMeThTE KaKylO-HUOYIb TOUKY A, Je-
HKaILY0 HAa MPAMOH, M TOYKy B, He Aexallyro Ha NpsiMoH.

2) Iipoeeaute ABe nepeceKaioiiuecs npsmeie a U b. OrMeTbTe
Touky C nepeceyeHUn IPAMBIX: TOUKY A Ha NpAMOH 4, He NeXallyo
Ha npamoii b; Touky D, He nexalyro HH HA OJHOW U3 NPAMBIX g 1 b

)]

B

2)

! Venosus sananuit npuBonsTCS B y4eGHBIX UCAAX U B HEOOXOAUMOM 0Ohe-
M€ — KaK W/UIIOCTpaTHBHbIA MaTtepran. MM aBTOpa W HalBaHyue LUTHPYEMOTO
uﬁna}ius yKa3aHBI HA TUTYJLHOM JucTe Aatnod kuuru. (Ct. 19 n. 2 3akona PO
06 aBTOPCKOM NPaBe M CMEXHEIX MPaBax oT 9 uions 1993 r.)



Ne 2.

OtMmeTbTe Ha nucTe 6yMarn Ase Touku. [posenure uepes HUX OT
pyk# npaMyto. C nOMOLIbIO JAUHEHKH NMpPOBEpbTe NMPaBWIBHOCTE MO-
CTpoeHus y

B

S

e 3.
MoryT nu ABe NpsAMbIE HMETh 1B TOUYKH NepecedeHu?

3agaya peitieHa B 1. 2 yuebHuka (cTp. 4).

Ne 4.

JU1d npoBepkd NMpaBHILHOCTH JIMHEHKM MPUMEHAIOT Tako# cro-
cob. Uepes nBe TOUKH C MTOMOLIBIO JIHHEHKH MPOBOAAT JIMHUIO. 3aTeM
NHHEHKY NepeBOpavMBalOT U Yepes Te e TOYKH CHOBA MPOBOJAT JIM-
Humo. Echau nuHpru He coBnazaror, TO NuHelika HenpaswibHas. Ha ka-
KOM CBOHCTBE MPAMBIX OCHOBAH 3TOT CIOCO0 NPOBEPKH MPaBHILHOC-
TH NUHeKku?

3T10T cnocob POBEPKH NPaBUILHOCTH JNIMHEeHKH OCHOBAH HA TOM.
HTO 4epe3 ABE TOUKH MOXKHO MNPOBECTH €AMHCTBCHHYIO TIIPAMYI0.

Ne 5.

IMposenure npaMyio a. OTMEThTE Ha NpAMOH ABE Kakuve-HUOYIb
ToukH A 1 B. OtMeTsTe Tenepsb Touky C Tak, uTo6sl TOUKA A nexana
Mexay Toskamu B u C.

« B A c




Ne 6.

[poseaute npamyio a. OTMeTETE HA NPSAMOIi B Kakue-HUOYAb
ToukH A # B. OrMeThTe Tenepr Kakyio-HHOYAb TOuky C oTpeska
AB.

Ne 7.
Touxa M nexut Ha npamoit CD mexay Toukamu C u D. Haitaure
anuHy otpeska CD, ecinu
HNCM=25cm, MD=3,5cm;
2) CM =3,1 am, MD = 4,6 nm;
3)CM==123m,MD=58m.

Mo ycnoeuio Touka M nexur Mexy asyms toukamu C u D, no
CBOMCTRY M3MEpEHHA OTPE3KOB notyuaeM CD = CM + MD.

1) CD=25cm+3,5cMm=6cwm;

2) CD=3,1gm+4,6am=7,7 am; -

3) CD=123m+58m=18,1 M.

Ortser: 1) 6 cm;
2) 7,7 nm;
3) 18,1 m.
Ne 9.

Tpu toukn A, B, C nexar na oxHo#i npsamoii. H3eectHo, uto AB
=43 cm AC = 17,5 cm, BC = 3,2 cm. MoxeT Ju Touka A jexath
Mexny Toukamu B u C? Moxet nu Touka C nexarb MeXKAy TO4YKa-
MH A u B? Kaxas n3 tpex touek A, B, C nexur Mexny AByMs Opy-
rumu?



3aznaua pewieHa B 1. 4 yyeBHuka (cTp. 6).

e 10.
Touxu A, B, C rexar #a oasoii npamoii. [IpMHanaexHT 1M Touka
P otpesky AC, ectn AC =5 oM, BC = 7 cM? O6BACHUTE OTBET.

Ecnu Touka B npunagnexut orpesky AC, 3SHAUUT, JEKUT MEKLY
ToukamMu A u C, 1o CBOICTBY U3MepeHHs OTpe3KoB NonydyaeM AB +
BC = AC, cacpoBatenwho, AB + 7 ¢cM = 5 ¢M, HO 3TO HEBO3MOXKHO.
3HaunT NpeanoaoKeHHe HEBEPHO, W TOYKA B He NPUHAANICKUT OT-
peaxy AC. '

Orser: Touka B ne npunaanexkut orpesky AC.

Ne1l.

Touku A, B, C nexat na oanoil npamoit. MoxeT iu Touxa B
paszaensts Touku A u C, ecan AC = 7 m, BC = 7,6 M? O0bacHuTe
OTBET.

Mpennonoxum, Touka B paspenser touxu 4 u C, a, 3Ha4uT, Je-
AUT MEXKRY HHMHM, TOTHAA [0 CBOMCTBY MU3MEPEHUs OTPE3KOB 110JTyda-
em: AB + BC = AC, cnegosarenapio, AB + 7,6 M = 7 M, uTO
HEBO3MOXHO. 3HA4YHT, TO4Ka B He pazaenaer Touku 4 u C,

OrgerT: Touxa B He MOKeT pa3aeanTs Touku A u C.

Ne 12,
Moryt nu Touxu A, B, C nexars Ha ofgHoii npamoii, eciu AB =
1,8 M, AC =13 M, BC=3 M? OOBcHUTE OTBET.

Iycts Touku 4, B, C nexar Ha oJHO#i NpAMOii, TOrAa OxHa U3 HUX
HAXOANTCA MEXAY ABYMA APYIMMH TOYKaMH, U 110 CBOHCTBY M3Mepe-
HUS OTPE3OB NOTyYaeM:

1) BC=AB+ AC, uro neBepHo, T.K. I M= 1,8 m+ 1,3 M;

.2) AB=AC+ CB, yro sesepHo, T.K. 1,8 M# 1,3 M+3 m.

3) AC=AB+ BC, uyto HeBepHo, T.K. 1,3 M= 1,8 M+ 3 m;



3nauyr:

1) Touka B He nexut Mexay Toukamu 4 u C.
2) Touxa 4 He nexuT Mexay Toukamu B u C.
3) Touka C He nexut Mexay Toukamu 4 u B.

OrseT: Touku A4, B, C He MOryT nexath Ha OJHOIL NpsaMO#.

Ne 13.

Moryt nu 1pH Touxu A, B, C aexarbs Ha oaHoi mpaAmoii, eci1
amiHa 6oabwero orpeska AB meHbiue cyMMsl AauH oTpe3koB AC u
BC? O6bsacHuTe OTBET.

Tpu Touku A4, B, C nexar Ha oaHoii npsamoii, ecnu AB =AC + CB
(Mo CBOICTBY M3MEpEHHU OTPE3KOB), a 1o yciaosuo AB < AC + CB,
3Ha4UT, TOYKH 4, B, C He MOr'yT nexarthb Ha ogHo#H npsamoii.

OrtserT: Touku A4, B, C He MOrYyT nexaTh Ha oAHOH npaAMoOii.

Ne 14,
Touku A, B, C nexar Ha oaxoii npamoit. Hafinute aanny oTpeska
BC, ecnu AB = 2,7 m, AC = 3,2 M. CkonLKO pelreHuis uMeet 3aaua’

CyllecTBYIOT Ba peillCHuU.

)]

8 2,7xA 3,2x ¢

2)

A 2.7% B C

3,2m

ol

1) Ecan Touka 4 nexut mexay B u C, toraa
BC=AB+AC=2Tu+32M=59m.
2) Ecnum touka B nexwur mexay 4 u C, Toraa
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BC=AC-A4AB=32M~-2,7M=0,5m.

OtBeT: 5,9 M uan 0,5 m.

Ne 15,
Ha otpezke 4B anunoii 15 M oTMeuena Touka C. Haliaute anunst
otpe3koB AC u BC, ecnu:

1) orpesok AC Ha 3 M nnuHHee otpeska BC,

2) otpesok AC B 1Ba pa3a AnuHHee oTpeska BC;
3) touxa C — cepeauHa otpeska AB;

4) nnunst otpeskoB AC u BC oTHocaTcA Kak 2:3.

D AB=AC + BC, BC=6wMm;
15M=BC+ BC + 3m, AC=6M+3M=9 M.
12 m=2BC,

2) AB=AC + BC, BC=5wm;
15mM=2BC+ BC, AC=2-5mM=10m.
15m=3BC

3) INockonsky AC = CB:

AB=AC + CB. nmeem:
AC=CB=AB:2=15M:2=75M.

4) Mycte AC—2xM,a BC—3x M,

AB=AC + CB, AC=2-3M=6M;
15=2x+ 3x, BC=3-3mM=9Mm.
15 = 5x,

x =3,

Ortser: 1NAC=9m, BC=6w;
2)AC=10mM, BC =5 m;
3NAC=T75m,BC=17,5 m;

HAC=6wm, BC=9 M.

Ne 16.

ITpoBeauTe NpaMyI0 4 OTMETHTE KaKyl-HHUOYAb TOUKYy A, He je-
*Kallyro Ha 31od npamoii. OT™eTsTe Tereph JBe Toukd B u C Tak,



qT06b1 OTpe30K AB nepecekan npamyto, a otpesnk BC He ne~ecekan
ee.

y: §

Ne 17.

JaHa npamas u Tpu Touku A, B, C, He nexaune Ha 3TOH npaMoi.
Hssectho, 4TO O0Tpe3ok AB mepecekaer npamMylo, a oTpe3ok AC He
nepecekaeT ee. [Tepecekaer nu mpamyo oTpesok BC? O6bacauTe OT-
BET.

3anaua peweda B 1. 5 yuebuuka (ctp. 7).

Ne 18,
Harinbl mpsamas u yetsipe Toukd A, B, C u D, He nexauiue Ha 5Toii
npamoii. [TepecekaeT nu npsamyro otpesok AD, ecan:
1) orpeskn AB, BC u CD nepecekaior npsamy1o;
2) orpe3ku AC u BC nepecekatot npamyto, a orpeszox BD
He fiepeceKaer;
3) otpe3ku AB u CD nepecexaror npamylo, a otpezok BC
HE [IePeceKaeT; .
4) otpe3ku AB u CD He mepecekaloT npaMylo, a OTpe3oK
BC nepecekaer;
5) orpesku AB, BC, CD He nepecekatoT npsamyio;
6) orpesxn AC, BC u BD nepecekator npaMyto? O6bsacHu-
TE OTBET.

ITnockocTe pasfmesnserca npsMoii Ha JBe nojyiutockoctu. Otpe-
30k AD nepecekaloT Hauly NpAMYIO, €CIM KOHUBI oTpeska — A4 U D
— NIeXAT B Pa3HbIX NONYNIOCKOCTIX.



1) a) AB nepecekaeT a, CAEJOBAaTENbHO, A U B JeXKaT B pa3sHbIX

MOy NNOCKOCTAX OTHOCHTENBHO a. AHanormuno: B u C nexart B

Pa3HBIX NOMYTNIAOCKOCTAX OTHOCUTENBHO a. CnenoBartesbHo, A u C

Jiexat B OZHOI NONYTLIOCKOCTH OTHOCUTEIBHO 4. '
6) AD nepecekaeT g, cnea0BaTeNbHO, A M D nexat B pasHbIX

TIOJIYMIIOCKOCTAX OTHOCUTENBHO 4.

H3 a) u 6) cneayet, 4yto C u D nexar B pasHbIX MONYMIOCKOCTAX

OTHOCUTENBHO a, cliefoBatensHo, CD nepecekaer a.
AHanornuHo 2), 3), 4), 5), 6).

v a

c Auanoruynon. 1)

1)

2)

3)

¢ Ananoruuso m. 1)

10



4)

5)

OrtBeT:

1) nepecexaer,
2) He nepeceKaer;
3) He nepecexaer;
4) nepecexaer;
5) He nepeceKaer;
6) nepecexaer.

B
A
g
C D
B
D
c a
A
6) : B
A
e
C

AHaNnoOrn4Ho 1. 1)

Ananoryudo n. 1)

D
Ananoruuso n. 1)

11



Ne 19.

Jaubl NATh TOYEK M MpsiMast, He NPOXOIAIAd HU UYepe3 ONHY U3
3THX Touek. M3BeCTHO, YTO TPH TOYKM PacnoNokCHB B OFHOM nomy-
MAOCKOCTU OTHOCHTENLHO 3TOM NpAMOil, a JB¢ TOUKH — B JPYIOil.
Kaxnas mapa Touek coefuHeHa oTpe3koM. CKONBKO OTpe3KkoB Inepe-
cekaeT npsaMyo? OOBACHHTE OTBET.

6 otpeskoB: AD; AN, BD; BN, CD; CN.

B C
A i
|
a
N

D

OTpe3OK nepecekacT npaMyto Toraa 4 TOJABKO TOTCAQ, KOrja KOH-
LibI OTPe3Ka NMPUHAANECIHKAT Pa3sHBIM MONYILNIOCKOCTAM.

Ne 20.

JaHul npaMas a 1 ToukH A, X, YV, Z Ha 310it npamoii. M3sectHo,
y1o Touku X, V nexar no omHy CTOPOHY OT TOUKM A, ToukH X B Z
TOXKE JIeXKaT 10 OAHY CTOPOHY OT Toukd A. Kax pacmosioxkeHb! TOUKY
V U Z OTHOCHTEIBLHO TOYKH A [0 OJHY CTOPOHY MJIM IO pa3sHble
cropoHbl? OOBACHUTE OTBET.

3anaua petneHa B 1. 6 yaebuuka (c1p. 7).

Ne 21,
OrmetsTe 8e TOouku A 1 B. [IpoBearte nonynpamyio AB.

A B

P

12



Ne 22,

Ha orpeske AB B3gTa Touxa C. Cpenu noaynpamex AB, AC, CA,
CB Ha30BUTE napbl COBNAAAIOLIHMX MOJYAPAMBIX, JOMONHHUTEIEHBX
noaynpsMbix. OBBACHUTE OTBET. '

3ajaya pelena B 1. 6 yyebHuka (ctp. 8).

Ne 24,
Jlyu a npoxoaut mexny cropoHamu yrna (cd). Hafinnre yrox
(cd), ecou
1) Z(ac) = 35°, Z(ad) = 75°;
2) Z(ac)==157°, Z(ad) = 62°;
3) Z(ac) =94°, Z(ad) == 85°.

Ecnn yron pasGuBaeTcs Ha yIJibi JIOOBUL TyUOM, MPOXOMSLIHAM MeX-
Jy €To CTOpOHaMH Hepe3 €ro BepLUHHY, TO MPagycHas Mepa YIia paBHa
CYMMe IpalyCHEIX Mep 3THX YFIOB, 3HaUHT, L(cd) = L(ac) + L(ad).

1)  Z(ed)=35"+75°=110%

2) Lledy=57"+62°=119%

3) Zcd)=94°"+85°=179".

Orser: 1)110%
2) 119°%
3) 179°.
Ne 25,

Mosxet i sty C BPOXOAUTH MEXY CTOpOHaMH yria (ab), eciiu
1) £(ac) = 30°, ZL(cb) = 80°, L(ab) = 50°;
2) Z(ac) ==100°, Z(cb) =90°;
3) yrox (ac) 6osslue yrna (ab)?

3anaua peluena B 1. 7 yuebHuka (cTp. 9).

Ne 26.
Mexny croponamu yrina (ab), pasHoro 60°, npoxozxm ayy c¢. Hai-
Jaute yrisl (oc) u (be), ecnu
1) yron (ac) Ha 30° Oonslue yraa (be);
13



2) yron (ac) B sBa pasa Gonbiue yria (bc);
3) nyu ¢ zenut yron (ab) nononawm;
4) rpanycHsie Mepsl yrioB (ac) H (bc) oTHoCATCA Kak 2 3.

TTockoJibKy Jiyd ¢ NpoXOAuT MeXXy CTopoHamu yria (ab), mno
CBOHCTBY H3MEPEHHS YIiIOB ITONYHUACM:
Z(ac) + L(bc) = ZL(ab).
1) Z(ab) = L(bc) + £(bc) + 30°,
60°=2- £(bc) + 30%
2 - Z(bc) =30%
ZL(ac) = 45°, ZL(bc) = 15°.
2) Llab) =2 - ZL(bc) + £L(bc),
60° =3 - Z(bc),
Z(ac) =40°, ZL(bc) =20°.
3)  Zac)= L(bc)= £(ab) : 2 =60": 2 = 30°,
4)  Z(ac) =2x, Z(bc) = 3x, Z(ab) = 60°,
2x + 3x = 60°,
Sx = 60°,
x=12°
£(ac) = 24°, Z(bc) = 36°.

OteeT: 1) Z(ac) = 45°, Z(bc) = 155
2) Z(ac) = 40°, Z(bc) = 20°;
3) Z(ac) = 30°, Z(bc) = 60°%;
4) L(ac) =24°, Z(bc) = 36".

Ne 29.
CyuectByeT 11 Ha nonynpsmoit AB Takas Touxa X, OTJav4YHas OT
B. uto AX = AB? O0bsicHUTE OTBET.

[MpeanonoxuM, Takas ToUKa X CYLIECTBYET, X = B.

Mo cBoOMCTBY OTKNAALIBAHUA OTPE3KOB Ha NGO MosynpaMoii
MOXXHO OTJIOXHMThL CAMHCTBCHHBIH OTpE30K 3aiaHHO#l JNMHEI OT e
HauaneHoll Touky. CnejosarensHo, Toukd X B B conaayT, T.e. X =

14



B, 4TO HeBEpHO MO NPEANONOKEHHIO, 3HAYUT Takol Touku X He Cv-
HIECTBYeET.

Ne 30.

Ha 5nyde AB otnoxen otpesok AC, MeHbHinii oTpeska AB. Kakas
u3 Tpex Touek A, B, C snexut mMexny asyms apyrumu? OOBiICHUTE
OTBET.

3anaua pewena B 1. 8 yuebuuka (cTp. 10).

Ne 31. _

Ha nyue AB ormeuena To4ka C. Haiiaure jiudy orpeska BC, ec-
au:

DAB=15M, AC=03 m;
2)AB=2cm, AC=4,4 cm.

1y
A c B

BC=A4AB-AC=15M-03M=12m;
2)

B (4

' - " 4

BC=AC-AB=44cmM-2cM=24cm.
Orger: D1.2mMm
2)2,4 cm.

Ne 33.
Ha cropone AB tpeyronsiuka ABC B3ata Touka D. Hemy pasHa

cropona AB TpeyronbHHKa, ecmu AD =5 cm, a BD =6 cm?

AB=AD+BD=5cMm+6cMm=11cMm.
i5



A C
OTBeT: AB=11cmMm.

Ne 34,
Ha cropoHe AB tpeyronsHuka ABC B3gta Touka D. Haiiaure
yroa C TpeyronsHuka, ecna ZACD = 30°, a ZBCD = 70°.

B

A C

ITo cBOHCTBY H3MepeHHs YIIIOB MONYUHM:
£BCA = LACD + £BCD =30°+ 70°= 100°.

OrseT: ZBCA4 = 100°.

Ne 36.

TpeyronsHuky ABC u PQR pasusl. U3BectHo, uTo AB = 5¢M,
BC = 6 cM, AC =7 cMm. Haiigute croponst Tpeyronsuuka PQR. O6n-
ACHHUTE OTBET.

" Tlo ycnoBuio TpeyroiabHuku ABC u POR paBHbBI, 3HAYUT, PaBHLE U
UX COOTBETCTBYIOLIME CTOPOHBI, TorAa, AC = PR, AB = PQ, BC =
OR. '

16



Monyunm: PO =5cM, PR=7 cm, QR =6 cMm.
OtseT: PO=5cm, PR=T7cM, QR=6 cMm.

Ne 37,

Tpeyronshnk ABC u PQR pasHbl. YIiisl BTOPOTo TPeYrojabHUKa
m3secTHel: LP = 40°, £Q = 60°, ZR = 80°. Haligure yrmel Tpe-
yroassuka ABC.,

Ilo ycnosuto TpeyronsHUkd ABC u PQR paBHbI, 3HAYUT, ¥ HUX
PaBHBI 1 COOTBETCTBYIOIIME YIIIbI, MOTYHAEM:

LB=£Q, LC= LR, LA= LP.
Crepopatensho, ZC = 80°, LB = 60°, £A4 = 40°.
OrtBer: ZC=80°% £ZB=60°, £4 =40°.

Ne 38.
" Tpeyronsunku ABC 1 PQR paBHbi. M3BecTHO, uTO cTOpoHa AB
pasHa 10 M, a yron C pasen 90°. Uemy paBHbI cropoHa PQ u yron R?
OOBsACHHUTE OTBET.

3aznaua peitiesa B . 9 yue6Huka (cTp. 12).

Ne 39.
Tpeyronstukd ABC, PQR u XYZ paeubl. HM3BectHO, uT0 AB=5
cM, QR=6 cM, ZX=7 cm. Halinure ocranpHble CTOPOHBI KDKXOrO

TpeyroNbHUKA.

Mo ycnosuto Tpeyronstuk ABC, PQR v XYZ paBHbl, 3HauuT, y
HHX: ‘

AB=PQ = XY, 3qauut, POQ=XY =15 cM;

CA = RP = ZX, suauut, CA=RP =17 cm;

BC=QR=1YZ, 3nauut, BC=YZ =6 cM;

O1BerT; POQ=5cm XY =5¢cM, CA=TcM RP =17 cMm,
BC=6¢cm, ¥Z=6cm.

17



Ne 40, .
Jan Tpeyronsnuk ABC. CymectByer aum apyroii, paBHbli emy
TpeyraneHuk ABD?

c

D

M3 OCHOBHOIO CBOlicTBa npocTeiitnux uryp, cymecTByeT pas-
Hbili eMy TpeyronbHHK OTHOCHUTENbHO JAHHOH MONynpsaMoil. YToOsl
€0 HaHTH, JOCTATOYHO MOCTPOUTL TOUKY D, CHMMHUTPHUHYIO TOUKE
C OTHOCHTENBHO NPAMOIl M COEAMHUTE €€ C TOUKaMu A U B.

Orser: CYILECTBYET.
Ne 41.

MoxeT nu npsimMas, nepeceKaonias oaHy U3 ABYX HapaiieNbHbIX
NpAMBIX, HE Nepecekars Apyryio? OObiACHHTE OTBET.

3anava pewrena B m. 11 yuye6auxa (ctp. 13).

Ne 42,
JlaHb! 1Be mepecexarolecs npsambie. MoXKHO M IPOBECTH Tpe-
THIO NPAMYIO, NAPAILIENIbHYI0 KKAON U3 ABYX JaHHBIX?

Iyctb A — TOuka nepeceueHus npambix a U b. [Ipeanonoxum,
YTO Mbl NPOBENU NMPAMYIO ¢, RapaiAcAbHYIO TpAMbIM a U b. 310
3HAYMT, YTO Yepe3 TOYKY 4 NPOXOAAT ABe HpsiMbie a U b, mapan-
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NeNbHBIE ¢, 9TO NPOTHBOPEYUT aKCHOME: Yepe3 TOUKY, He JIeXKallyIo
Ha NpsMoii MOXHO MpPOBECTH €AWHCTBEHHYIO TPAMYl0, Mapajeib-
HYyIO JaHHOM.

OtserT: Heab3s.

Ne 43,
MoxeT nu npamas, He TPOXOAAIIAS HH 4epe3 OAHY M3 BEPLUKH
TPeYroJNbHUKA, MepecekaTh KAKIYI0 ero cropoHy? [ouemy?

He moxer.

B
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Tlo Teopeme: eCsTH NpsMasl, He NPOXOAALIAT HU Yepe3 OXHY M3 Bep-
LLIIHMH TPEYTONLHAKA, NEPECceKaeT OAHY U3 ero CTOPOH, TO OHa fiepeceKaeT
TOJIBKO OIHY M3 ABYX APYTHX CTOpOH. Clie10BATEBHO, HE MOXKET.

Ne 44*,

Jlas! yeTbipe pasnuunble ToYkH A, B, C u D. H3gectHo, 41O TOU-
KH A, 'B', C nexart Ha oaHoit npamoii u Touku B, C, D takxe nexat
Ha oaHoi#t npamoit. [foxaxure, 4to Bee deTipe Touku A, B, C, D ne-
MKAT Ha OAHOH NPAMOIL.

Ipsamble npoxoadaT yepes Touku B u C. [1o akcoMe yepe3 nobsie
JIB¢ pa3/M4HBIE TOYKH MOXHO NPOBECTH €AMHCTBEHHYIO MPAMYIO H
MOJIy4aeM, YTO 3TO OJHA W Ta XK€ NpAMas. Tak kak OHa MPOXOIMT te-
pes Toukd A, B, C u B, C, D, To Bce uetnipe Touku A, B, C u D ne-
3KaT Ha 31o# npsmoii. Uto 1 TpeboBanoch AoKazaTh.

Ne 45%,

Jlaus! ueThipe npaMmeie a, b, ¢ u d. U3BecTHO, YTO NpsMsie a, b, ¢
HePEeCeKaloTCs B OJIHOM TOUKE U NpAMEIC b, ¢, d TarkKe TepeceKaroTcs
B 0JHOH Touke. JIokakuTe, YTO BCE YeThIpe AaHHBIC TNpsSMble TPOXO-
JAT yepe3 OXHY TOUKY.

IIpsiMble a, b, ¢ nepecekaloTcs B OMHON TOUKE, CJIEN0BATENLHO,
npsAMas g NPOXOJUT Hepe3 TOUKY mepecedyeHUs npameix b u c. Ilpsa-
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Msie b, ¢, d nepecekaroTcsl B OAHO# TOUKE, CIEHOBATENBHO, NpaMan d
TPOXOLHT Yepes TOUKY NepecedeHus NPAMBIX b 1 c.

JlBe paznuuHbIC NpsMbie HE MOTYT MMETh JBYX TOUYEK epeceye-
HUS, 3HAUUT, NpsMble @ H d NPOXOJAT uepe3 OXHY TOUKY Iepeceye-
HHSA NPAMEIX b U ¢, U, CIEROBATENBHO, BCE YETBIPE NPAMbBIE TPOXOAAT
yepes oAHY Touky. Urto u TpeGoBanocs Jokas3aTs.

Ne 46",

Touku A, B, C, D He nexar Ha ofHo#t npsamoil. H3pectHo, 4TO
npsimas AB nepecexaet otpesok CD, a npsimaa CD nepecexaer otpe-
30k AB. okaxute, 4to oTpe3ku AB # CD nepecekaroTcs.

[psmas 4B nepecexaer orpesok CD, crnenoBatenbHo, ToUKa ne-
pecederus npameix AB u CD npuHauiesxxut otpesky CD.

[Mpsmas CD nepecekaer oTpe3ok AB, cieRoBaTesbHO, TOUKA MNe-
peceyenud npaMeix AB u CD npuHaJUIeXUT OTpe3Ky AB.

Touxa nepeceuenus npameix AB u CD npuHauiesxuT orpesky AB
u otpesky CD, nonydaeM, yTo oTpe3kd AB u CD nepecexaiorcs B
aToif Touke. Yto M TpeGoBanoch A0Ka3aTh.

Ne 47",
HaH Tpeyronshuk ABC, Ha cropone AC B3sara Touka B, a Ha cTo-
pore BC — Touka A,. Hoxaxure, uto orpeskn AA, n BB, nepece-

KarwoTcs.

[psmas BB, nepecekaer ctopoHy AC B Touke B), ciezoBaTelNb-
HO, ToukH A 1 C pacnonaratoTcs B pa3sHbIX HMONYIUIOCKOCTAX OTHO-
CUTENBHO npaMoit BB;. Jlge mpsAMBic HE MOTYT MMETHh JABYX TO4YeK
HepeceueHus, CIeA0BATENbHO, OTpe30k A1C He nmepeceKkaeT NpaMYyro
BB, u Touku A, 4 C nexar B OXHO# NONYNIOCKOCTH OTHOCHTENBHO
npsamoii BB,.

Tak kak Touku 4; ¥ C pacnosnoxeHsl B OAHON MNOJNYILUIOCKOCTH, a
Touk A U C — B pa3sHbIX MOJNYIUIOCKOCTSX OTHOCHTENHHO NpAMOi
BB, 10 Touku A ¥ A, pacnosioxeHbl B Pa3HbIX NOJYIUIOCKOCTAX, U
CJICAOBATENLHO OTPE30K A4, nepecexaeTt Npamyio BB;.
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PaccMOTPHM NOsI0KEHHE TOUCK OTHOCHTENBHO NpaMoii A4;. Tou-
ku B u C niexxar B pasHbiX TOAYNAOCKOCTAX, a ToUku By u C — B o5t~
HO# TTOJIYIIJIOCKOCTH OTHOCHTENBHO NpAMOR AA4;. 3HaYUT, TOYKH B u
B, nexar B pasHbIX MONYIAOCKOCTAX OTHOCUTENbHO NpsAMOH AA; u
CAeloBaTeNIbHO OTpe3ok BB, nepecekaer npaMyio 44,.

Touxka nepeceuenus npsambuix A4; 1 BB 1exNT U Ha oTpeske A4,
¥ Ha OTpe3ke BB, cJie0BaTeILHO, 3TH OTPE3KH NepecekatoTed. Urto
1 TpeboBanCeCh J0Ka3aTh.

Ne 48",

Orpeszku AB u CD, He nexauiye Ha oZHOH NPAMOIi, MepeceKkaroT-
cs B Touxe E. Jloxaxure, uro otpesok AC He mepecekaeT NpsiMyio
BD.

JlBe npsMbIe HEe MOTYT MMCTh ZBYX TOHEK NEepecedeHHs], 3HauuT,
oTpe3ok EC He nepecekaet npamyio DB, n touxu £ u C aexar B of-
HO#l TOMYNIOCKOCTH OTHOCHTENbRO npsmoii DB.

Orpesok AE He nepecekaer npamyio DB u Touku 4 U E nexar B
OJiHOIT ONYILIOCKOCTY OTHOCHTENNBHO npsiMoit DB.

Touku A 1 E v touxn C u E nexat B 0ABOH NMOTYNIOCKOCTH OT-
HOCUTeNbHO npsAMoit DB, 3Hauut, Touku 4 u C nexar B ojHO! nomay-
fIIOCKOCTH OTHOCHTENILHO NpAMOH DB, u otpe3ok AC He nepecekaeT
npamyto DB. Uto u TpeboBanocsk A0OKa3aTh.
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Ne 49" , ,
JokaxuTe, 4TO ecnu AYH, HCXOMAUHH H3 BEPUIMHBL YrAa, Ie-
pecekaeT oTpe3ok AB ¢ kKOHILIAMM Ha CTOPOHAX Yrha, TO OH nepe~
cexaer .
1) otpesok AC ¢ KOHLIaMM Ha CTOpOHAX YI7Ia;
2) moboit otpe3ok CD ¢ koHLAMY Ha CTOPOHAX YrAa.

1) Ilycts K — Touka nepecedenus jyua ¢ orpesxom AB. [Tpa-
mait OK nepecekaet oTpe3ok AB, cliefoBaTeNbHO, Touky A U B nexar
B pa3HBIX NOMYNIOCKOCTAX oTHOcutensHo npsamoil OK. Touku Bu C
JeKAT B OJTHOH MONYIJIOCKOCTH, Tak Kak oTpe3ok BC He nepecekaeT-
csi ¢ npsamoil OK, a Touku 4 1 C nexar B pazHbIX NMOMYTIOCKOCTAX,
nonysaeMm, 4to npsamas OK nepecexaeT oTpe3ok AC B HEKOTOPOii
Touke, o0o3HaUMM ee GykBoii E.

{IpsaMas BC pa3buBaeT MioCKOCTh HA ABE MOIYILIOCKOCTH, B OJ-
HOll M3 KOTOPBIX TeXHT AaHHbHi myd OK u Touka 4 (OCKONBKY OT-
pesok AK He mnepecekaer mnpaMyio OB) u Touka E (mockonbky
otpe3ok AE He mepecexaer npamyro OB). 3HauuT, Touka E fOMKHA
Jiexarth Ha tyde OK.

2) [lycte CD — npou3BobHbIH OTPE3OK C KOHHAMH HA CTOPO-
Hax yrna, u touka C nexut Ha cropore OB, a Touka D Ha cTOpOHE
OA. Otpesok AB nepecekaet ay4 OK, 3Ha4uT, Ayd OK nepecekaet u
otpesok AC, a ecnu nyy nepecekaetr AC, To ny4 Oyaer nepecekatb d
oTpe3ok CD.

Yro u Tpeboranocs AoKa3aTh.
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Ne 50,
JoxkaxuTe, 4T0 ABE NpAMble TG0 napaiiensHel, 1160 aepeceka-
FOTCA B OJ1HO# TOYKe.

TlycTe jaHs! ABe HE MapajuiesibHble NMPAMLIC @ U b, caeaoBaTeb-
HO, OHU MMeIOT ob1He Toukd. EcM OHU UMEIOT 0JHY OOILYIO TOUKY,
TO, 3TO 3HAYHT, YTO OHH MEpeceKaroTCsl, ecan Ob1 OHU MMENH aBe 00-
Hiye TOUKH, TO Yepe3 3TH TOYKU HPOXOJUAN 05l 1B pasiuuHbIE Nps-
Mble, 4TO NPOTHBOPEYHT OCHOBHOMY CBOACTBY MNPHHALICKHOCTH
TOYEK M MPSAMBIX: Yepe3 [Be pa3IUYHBIE TOYKM MOXKHO MpPOBECTH
OPSEMYIO ¥ TIPUTOM TONBKO OJIHY.

Yro u TpeboBanoch Joka3aTh.

Ne 517,
Touxu A u C npunaanexar npaMmoit a. Ha monynpamoit CA or-
noxeH oTpesok CB, 6onbiuuit otpeska CA.
1) Kakas u3 Tpex Touek A, B, C nexxut Mexay Asyms apy-
rumu? OObacHUTE OTBeT.
2) lokaxute, 4T0 TOuKa A pasbuBaeT NpsAMyw a Ha IBe
noxynpsamele AB u AC.

B / A c
Touku A 1 B nexar Ha o{HO#H NONYIPAMOIA ¢ HavyanoM B Touke C,
CJie/I0BaTeNbHO, Touka C He JIOKUT Mexay Toukamut 4 1 B.
ITycts B nexut mexay A u C, Toraa AC =AB+ CB u AC > CB,

YTO NPOTHBOpeuHuT ycnornio: CB > AC, cnefopaTenbHO, B He NeXUT
mesa1y Toukamu 4 u C.
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H3 Tpex Touek OfHA M TOMEKO OJa NEHHUT MEXIY ABYMA ApyTd-
mu. Ha ocHOBaHMH npeablayIUX paccyIeHui NPUXOAMM K BbIBOLY,
4TO TOYKa A NEKHT MeXAY Toukamu B u C. '

Uepes Touky 4 MpoBeAeM npaMyro b, OTIHYHYIO OT mpsiMmoil a.
Touka A nexut Mexny Totukamu B u C, cineaoBatensHo, otpesok BC
nepecekaet npsamMyro b, nonydaem, 4to Touku B u C nexar B pasHbIX
HOJYIIOCKOCTAX OTHOCHTENBHO MpsAMOi b, ¥ MO pasHbie CTOPOHBI OT
Touku A. Bee Touxi npameoli @, nexauie B 0JHO NMONyIIOCKOCTH €
Toukoit C, pacnoNoXeHE! 0 OJIHY CTOPOHY OT TOUKH A W obpasyioT
ofHy nonynpamyio AC, a Bce TOUYKH NpsMoH a, pacnojio’keHHbIE B
OJHOM - [TONYTNIOCKOCTH € TOYKOH B, Toxe OyAyT jexarb no OxHy
CTOpOHY OT Touku A ¥ obpazyioT noynpamyro 45.

Yro u TpeboBanoCk 10Ka3aTh.



§ 2. CMEXHDBLIE H BEPTUKAJIBHBIE YTJIbI

Ne 1.
Haiinute yrasl, cMexHbie © yrnamu 30°; 45°; 60°; 90°.

INo TcopeMe 0 CyMME CMEXHBIX YIJIOB: CyMMa CMEXHbIX YIJIOB
pasHa 180°, umeem:

1) 180°-30°=150°

2) 180°-45°=135%

3) 180°-60°=120%

4)  180°-90° = 90°.

Ortser: 150% 135°% 120°% 90°.

Ne 2.
MoryT a1 ga CMEXHBIX Yria ObITk 00a
1) ocTpuimMu,
_ 2) TynbIMH;
3) npambiMu? ObocHylTE OTBET.

ITo TeopeMe 0 cymMMe CMEXHBIX YIJIOB: CyMMa CMEXHBIX YIJoB
pasna 180°, umeem: ‘

1) Vron, mensuinii 90°, HassiBaerca octpbiM. CymMma IBYX OCT-
puIX yrioB MeHslue 180°, 3HauuT, 06a CMEXHBIX YIJIa HE MOTYT ObITh
OCTpPBLIMH.

2) Vron, Gonpiunii 90° v MeHpiumii 180°, HasbBaeTCA TYIbIM.
CyMMma JByX TYNBIX yrioB Goneie 180° 3naunt, 062 CMEXHBIX yria
HE MOTYT OBITb TYIIBIMH.

3) Vron, paeneiii 90°, HassiBaercs npaMeiM. Cymma IByX mps-
MbIX yrnos pasda 180° 3uaumt, 06a cMeXHsIX yrja moryt ObITh
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NpAMEIMY (3aMETHM, YTO €CIY OAWH U3 CMEKHBIX YIJIOB NPAMO#, T
JApyroii 00g3aTensHO OyaeT NPAMBIM).

Orser: 1) e moryT;
2) He MoryT;
3) Moryr.
Ne 3.

Haitaure cMexHble yrael, €Cnn OAMH W3 HUX B JBa pa3a Gosnblue
Apyroro.

3ajaua peiuena 8 0. 14 yuebHuka (ctp. 21).

Ne 4,

Haligure cMexHble Yribl, eclid
1) oauH u3 HuX sa 30° Gonslue Apyroro;
2) ux pazHocTh papHa 40°;
3) oaMH U3 HUX B 3 pasa MeHbILE JIPYroro;
4) oHy paBHELL

Tlo Teopeme 0 cymMme CMEXHBIX YIIOB! CYMMa CMEXHBIX YIJIOB
pasna 180°.
1) [IlycTs rpagycnas mMepa 0AHOMO vria x, Toraa Apyroro —x +
30. CoctaBuM ypaBHEHHeE:
x+x+30 =180,
2x =150,
x=175
. x+30=75+30=105.
HNonyuaem, 4TO CMeXHbIE YIiIbl pastbl 75° u 105°,
2) [Ilycts rpanycHas Mepa OJHOrO Yria X, TOra BTOporo — x +
40. CocTaBuM ypaBHeHUE:!
' x+x+40 =180,
2x = 140,
x=170;
x+40=70+40=110.
[Monyuaem, uto cMexHble yrabl paBubt 70° u 110°.
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3) Iycts rpaxycsas Mepa OZHOrO yria x, Toraa Broporo — 3x.
CocraBuM ypaBHeHue:
x +3x =180,
4x =180,
x =45;
3x=3-45=135.
TonyuaeM, 4To cMmexHbie yriisl pasue 45° n 135°.
4) T[losmyuaem, 4TO rpagycHas Mepa KaKIOro K3 yIjioB paBHa
180 : 2 = 90, cnenoBaTenLHO, CMEXKHbIE YIbl paBHb! 1o 90°.

OtgeT: 1) 75° u 105°%
2)70° u 110%
3)45°u 1355
4) 90° 1 90°.

Ne 5.
Kakoii yron obpa3ytot 9acosas ¥ MMHYTHas CTPEJKH 4acoB, KO-
TZla OHU MOKa3bIBAIOT

1) 6 u;
2)3u;
»H4 q?
1)
180°
2)
|
20’
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3)

90" : 3=30"
90°+30'=120"
Ortser: 1) 180°%;
2) 90°%; -
3) 120°.
Ne 6.

Halinute cMexHble YITbl, €CIUM UX IpagyCHBIE Mephl OTHOCATCA
Kak 1) 2:3;
2)3:7;
3) 11:25;
4) 22:23.

Mo Teopeme 0 cyMMe CMeXHBIX YrJIOB: CyMMa CMEXHBIX YIJIOB
pasna 180°.

1) Tlycts rpamycsas mepa OfHOro yria 2x, Toraa BTOPOro —
3x. CocTaBMM ypaBHEHHE:

2x + 3x = 180,
5x = 180,
x=36;
2x=2-36=72;
3x=336=108.

TTomyuaeM, 4TO cMexHBie Yribl paBHbl 72° 1 108°,
2) [yctb rpagycHas Mepa OfHOro yria 3x, TOrZa BTOpOro —
7x. CocTaBUM ypaBHEHHE:
3x+7x =180,
10x = 180,
x=18;
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3x=3-18=54;7x=7-18=126.
Tlonyuaem, 4To cMexHBIE YIB! pasabl 54° u 126°.
3) Ilycrs rpagycHas Mepa ogHoro yrna 11x, toraa sroporo —

25x. CocraBuM ypaBHeHUe:
11x + 25x = 180,

36x = 180,
x=35;
1lx= 11 -5=355;

25x=25-5=125.
TonyyaeM, 4TO CMEXHBIE YIB! paBHb 55° K 125°.
4) TIlycts rpagycuas Mepa oiHOTO yria 22x, TOTAa BTOPOrO —
23x. CoctaBUM ypaBHEHUE:

22x + 23x = 180,

45x = 180,

x =4,

22x =22 - 4 =88§;

23x=23-4=92,
TonyuaeM, 4T0 CMeXHbIe Yritsl paBHsl 88° n 92°,
Ortser: 1) 72° n 108°%;

2) 54° i 126°
3) 55° u 125°%
4) 88° u 92°.

Ne 7.
OpauH U3 yIJIOB, KOTOpBIE NMOAYYAIOTCS NPU NepecedeHud ABYX

ApAMBIX, paseH 30°. UeMy paBHBI OCTaABHBIC YTTTb!?

Mycts LAOB = 30° (cM. puc.)
B

A },N\
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ZAOB =:ZCOD, KaK BepTHKalIbHbIe YTibl, 3HauT, ZCOD = 30°,

ZAOB u £BOC — cMexHble yribl. CyMMa CMEXKHBIX YIIOE paB-
Ha 180°. 3uaunt, ZBOC = 180° - Z4AOB = 180° - 30° = 150°,

ZBOC u LAOD — pepTukajibHbie yTiIbl, 8 CISROBATEIBLHO OHH
pasHbl 3uaunt, LAOD = 150°,

Ortser: 30°, 150°, 150°.

Ne 8.
YeMy paBeH yros, €CiM JBa CMEXHBIX C HMM yIJia COCTABJIAIOT B
cymme 100°?

U3 pucynka:

£BOC u £ZCOD — cMexHbBIE YTIIb];

£BOC u £LAOB — cMexHbIe YTALL.

ZCOD n LAQB ~— BepTHKANLHEIE YIJILL, KOTOPbIC PaBHBI MEXILY
co60ii M Mo ycoBHIO B CyMMe cocTasnsior 100°, 3HAUHT, KaKIBIl 13
3THX yriioB pasen 100° : 2 =50°,

LAOB + £BOC = 180° (0 TeopeMe 0 CYMME CMEXHBIX YITIOB).

B C

A D

CrenosatenibHo, ZBOC = 180° — 50° = 130°.

Orser: 130°.

Ne 9,

CymMma [BYX YITIOB, KOTOpbie NOJYHalOTCA MpH NepecedeHnt

JBYX OpsMbIX, paBHa 50°. Halinure 3T yrisL.
3anaua peweHa B 1. 15 yyebHuka (cTp. 23).

31



Ne 10.
OnuH U3 yrioB, o0pa3oBaHHLIX NPH NepecedeHiid ABYX NPAMBIX,

B 4 paza Gonsle apyroro. Haiinute Td yrisl,

Y3 pucyHka:

£1 1 £3 — BepTHKAILHLIE, CIe10BAaTEIbHO, OHU PaBHEL.

£2 n £4 — BepTHKaIbHBIE, CJIEAOBATEILHO, OHH PaBHEL

£1 ¥ £2 — cMexHbie yribl, £1 + 22 = 180°.

Z4 u £3 — cMexHble yribl, Z3 + £4 = 180°. [TonyyaeM, uto
L1+ L2+ /3 + £4=1360".

Iycre rpagycHas Mepa nepeoro yria x, Toraa Broporo — 4x. Co-

CTaBHM YpaBHeHMe:
x +4x +x + 4x = 360,
10x = 360,
x =36,
4x=36-4=144.

Umeem: £1 =36% £2 =144°% /3 =36°% £4 = 144°.
Ortger: 36°% 144°,

Ne 11.
OfuH M3 yIJ0B, KOTOpbIe MOJNYHAlOTCA NpH fepecedeHUH ABYX

npaMeIx, Ha 50° Mensite apyroro. Hafinute sty yrost
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Z1 1 /3 — BepTHUKANBHBIC YIB!, CNENOBATENbLHO, OHH PaBHEL
£2 u £4 — BepTHKANbHBIE YITIBI, CIICAOBaTeNIbHO, OHH PaBHBL.
£l 1 £2 — cMesxHbie yrsl, Z1 + £2 = 180°.
43 u £4 — cMexHBie yIbl, £3 + £4 = 180°.



Monyuaem, uto L1 + £2 + £3 + £4 = 180° + 180° = 360°.

IlycTs rpagycHas Mepa BTOPOro yrna x, Torna rnepsoro — x + 50
CocraBuM ypaBHeHUE:

x+x+ 50x +x+x+ 50 =360, 4x + 100 = 360, 4x = 260, x = 65.

Urak, £2=65°, £4 =65°, £1 =115° £2=115".

OrBert: 65°, 115°

Ne 12,
Haiigute yripl, KOTOpBIE MOJIYYAIOTCHA NPU MNEPECEUEHUU IBYX
TIPSIMBIX, €CJIH CYMMa TpeX U3 3THX yrioB paBHa 270°.

Ipu mepeceuenty ABYX NPAMBIX MONYHAETCH ABE Mapbl CMEXHLIX
VINoB, cymMma kaxaoi 180°, 3HauMT, cymMma BceX HeThlpeX YItioB
360°. Ecin cymma Tpex u3 oTux yrioB 270°, To 4eTBepTslii yros pa-
BeH 360° — 270° = 90°. U3 pucynka: £1 = 90°.

Z1 v £3 — BepTHKAIbHEIE, 3HaUUT, L1 = £3 = 90°.

Z1 n /2 — cMexHble, cilejoBaTensio, L1 + £2 = 180°, £2 =
90°. .

£2 v Z4 — BepTHKAILHBIE, CIICAOBATENBHO, L2 = L4 = 90°.
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Tpi nepeceveHun ABYX NPEMBIX MONYYUIHCH YIbl 90°, 90°, 90°,
90°.

O1BeT: BCE YIJIbI TIPSIMBIE.

Ne 13,

JlokaxcuTe, YTO €CIM TPU U3 UETHIPEX YITIOB, KOTOPBIE MOJIY4aI0T-
€5 NPY NepeceyeHuy ABYX NPAMbBIX, PaBHbl, TO NpSMbIe HEPIEHANKY-
IAPHBL.

T\
N

4

TlycTs rpaaycHas Mepa KaKIOro U3 TPEX PaBHBIX YITIOB PaBHA X.
CyMMa YeTblpex yrioB NpH NepeceyeHnt ABYX NpsAMbIX pasHa 360°,
Vs pueynka: £1 + £2 + £3 + £4 =360° x + x + x + £4 = 360°, Ho
Z4 1 L2 — BepTHKANBHBIE, 3HAYMT, L2 = Z4, N03TOMY €ro rpagyc-
Has Mepa Taioxe paBHa x. 4x = 360, x = 90. Ilpu nepeceuenuy nNByx
fPEMbIX MOJTYUHIINCh TIPSMBIE YIJIBI, 3HAUUT, OHHM NEPECEKAIOTCS TI0A
NPSMBIM YITIOM, CJIC/IOBaTeNbHO, OHU NEpNeHAUKYSpHbL YTo U Tpe-
60BaNOCh AOKA3ATE.

Ne 14.

Kak ¢ noMOME0 MMHEHKH NPOBEPHTH, ABAECTCS Jid NPAMBEIM YTol
B UEPTEXKHOM YrOJNbHIKE?

Cm. puc. 42 na ctp. 27 yuebHuKa.

Ne 15.

Yemy paBeH yroa MeXkay OHCCEKTPHCOH H CTOPOHO! AAHHOTO Yr-
Ja, PaBHOIo ’
1) 30°;
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2) 52°
3) 172°7

ITo ompeneneHmio GHCCEKTPHUCA AEAUT YTONM MOMONAM, 3HAUMT.
YroJl MeXay OUCCEeKTPUCOH U CTOPOHOH yraa paBeH MOJIOBUHE [AaH-

HOTO yria:
) 30°:2=15%
2) 52°:2=26%
3) 172°:2=86"
OrtseT: 1) 15%
2) 26°;
3) 86°.
Ne 16.

Haiiaure yroa, ecad ero Ouccektpuca obpasyeT <O CTOpOHOif
§TO1. paBHLIHA
1) 60°;
2) 75°;
3) 89°.

To onpeneneHnio GUCCEKTpUCa AENHT Yroi fI0fI0faM, CilejJoBa-
TEABHO, HCKOMBIH yrojl paseH YABOCHHOMY YTy MEXAY GHCCEKTpM-
CO¥f ¥ CTOPOHOH HCKOMOrO yIia.

1) 60°-2=120%

2) 75°-2=150%

3) 89°-2=178"

Orset: 1) 120%
2) 150°%
3) 178°.
Ne 17,

~ IloxaxuTe, 410 6uccextpuca yrsia odpasyeT € ero CTopoHamH yr-
1bl He 6onslile 90°.

3anaua noka3aHa B n. 18 yueGHuka (cp. 25).
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Ne 18",

JlokaxwuTe, 4TO €CAM JIyd HCXOIUT U3 BEPLIMHBI yINIa U obpasyer ¢
€r0 CTOPOHAMH PaBHBIE OCTPbIE YITIbl, TO OH ABIACTCA GHCCEKTPHCOH
yria.

Iycte nyu C 0bpasyeT paBHBIE OCTPbIE YIIIbI CO CTOPOHAMHU a U b.

IposenemM oTpesok AB, kak rokasaHo Ha pucyHke. OH mepecexa-
oT npaMyro ¢ nubo Ha nyde C, 160 Ha ero JONONHEHHH, HO ero Xo-
TNIOJIHEHHE OH NICPECEKATh HE MOXET, T.K. B TOM Ciyuae AOIOHEHHEe
nyya C sBnanock 6bl 6uccektpucoii, Ho no onpenerenyio Ouccek-
TpHCa He MoieT 00PA3OBBIBATL CO CTOPOHAMH YIJIA TYIIBI YITIBL.

Takum 06pasoM, ayd C NPOXOANT MEKIY CTOPPOHAMH yria.

Io 6npe;tenel-lmo 6uccextpucsi jiyd C siBasercst 6UCCEKTPHCOIA,
4T0 ¥ TpeOOBATIOCH IOKA3ATS.,

Ne 19.
Haiizute yron mMexxny 6HccekTpucaMy CMEXKHBIX YFHOB.

ZAOB u £BOC — cMexHbie, 4 HX cymma pasHa 180° (o cBoii-
CTBY CMEXHBIX YITIOB).
Iycte OK — Guccextpuca ZAOB; OD — 6uccextpuca £BOC.
BeiBeaem 0603Ha4eHHA:
£ZBOD =x,a LAOK=y.
Torna 2x + 2y = 180°,
x +y=90°
ZLKOD=x +y=90°,
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D
A f'e} C
OrtBeT: 90°.
Ne 20.

TokaxuTe, YTO GUCCEKTPHCHI BEPTUKATBLHBIX YIJIOB JIEKAT Ha O/-
HOI NMpAMoit.

Z1n 23; £2 v L4 — BepTHKATBHDIE.
ITposesem Guccektpucsl £L1; £2; £3 n /4

ZY u £2 — cMexHble. Yron mexay OGUCCEKTpHCaMM CMEAKHBIX
yI70B paBed 90° (CM. mpeaslayiuylo 3aaauy), T.e. ZKOM = ZMON =
£NOF = LFOK = 90°. VYrast LKOM, LMON, £NOF n ZFOK
uMeloT o611iie CTOPOHB! W OBLIYIO BEPIUHHY.

Taxum obpazom, KN 1. MF.
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Ne 21,
Haiigute yron Mexny OuccexTpucoii u NpoJOIKEHHEM OHHOI U3
CTOPOH JaHHOro yraa, paBHoro
1) 50°%
2) 90°;
3) 150°.

IMycts yron KOC — nauuetii, OB — ero 6uccektpuca.

K
B

A o C

ZLAOK + ZKOC = 180° (T.K. OHE CMEXKHBIE).

T.x. 6uccekTpuca No ONpeAeNeHUI0 ACAUT JAAHHBIA Yroji nomno-
nam, To LAOB = 180° — ZKOC : 2.

1) 180°-50°:2=155%

2) 180°-90°:2=135%

3) 180°-150°:2= 105"

Oraer: 1) 155%
2) 135°%
3) 105°.
Ne22'.

W3 pepmunnt O cmexHpx yranos AOB u COB nposejen nyd OD B
NOYIIOCKOCTD, IIe TIPOXOAMT 061as cTopoHa yrios OB. Jloxaxu-
Te, uto ny4 OD nepecexaet imbo orpesok AB, mubo orpesok BC.
Kakoii 13 oTpeskoB nepecekaet ayy OD, ecin yron AOD MeHbuie
(Gonpuie) yrna AOB? O6bacHATE OTBET.
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Taxk kax npamaa OD nepecekaer cropoHy AC TpeyronsHuka ABC
8 Touke O, TO OHa nepecekaeT aubo cTopoHy AB, nubo cropouy BC
(ro Teopeme 1.1). :

B

A/O , c

T.K. JONONHUTENBHBIA Ny4 K nydy OD nexur B pa3HbiX MOjy-
ILI0CKOCTAX ¢ oTpe3kaMu AB u BC, Touxa nepeceueHus npsmoit D
C OHHUM H3 3THX OTPE3KOB JISXKHUT Ha nyde OD.

Ecnu ZA0D 6onbuie ZAOB, 10 nyu OD Oyaet npoxoauTs ME-
Jay ctopoHamu ZBOC u 6yzer nepecekars oTpesoB BC; a B cnyu4ae,
koraa yron AOD wmensiie yraa AOB, nyd OD 6yaer nepecekatb oT-
pe3ok A8.

Ne 23,
U3 BepiuMHBI pPa3BepHYTOro yria (aq;) B OJHY MOAYILIOCKOC'b
nposedeHsl Ayud b u ¢. Uemy paseu yron (bec), ecnu
1) ZL(ab) = 50°% ZL(ac) =70°%
2) Z(a\b) = 50°; L(ac) =70
3) L(ab) = 60°%; L(aic) =30°?

1 ¢

0




IMo cBOMCTBY H3MEPEHHS YITIOB
Z(be) = L(ac) — Z(ab) = 70° - 50° = 20",
2)

T.K. Z(aa;) = 180°, T 110 CBOICTBY H3MEPEHHA YIIIOB
Llaa) = L(ac) + £(ch) + L(bay)

Z(bc) = L(aa)) — £L(ac) — £L(ba;) = 180° — 70° - 50° = 60°,
3)

Laa)) = L{ab) + L(bc) + L(cay)
Z(bc) = 180° - 60° — 30° = 90°.

Orser: 1) 20°%
2) 60°
3) 90°.
Ne 24,

U3 BepuiMHb pa3BepHYTOro yrina (aa)) NpoOBEACHH JiydH b M € B
OAHy MonyIIockocTh, U3secTHO, uto L(ab) = 60°, Z(ac) = 30°. Haii-
nute yriel (a;b), (aic) u (be).

Z(aa)) = 180°. _
Z(ab) + ZL(a1b) = 180° (T.k. OHH CMEXKHEIE).
Z(aib) = 180°— 60° = 120°.
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Z(ac) + Z(aic) = 180° (1.K. OHM CMEKHBIE).
Z(aic) = 180° - 30° = 150°, Z(ab) = L(ac) + £(cb).
Z(ch) = L(ab) — L(ac) = 60° - 30° = 30°,

b

a a
Ortger: 120°%; 150°%; 30°.

Ne 25.

Ot nonynpsiMoii 4B B pasHble NONYNNOCKOCTH OTJIOXKEHB! YIIIb
BAC v BAD. Haiinute yron CAD, ecnu

1) Z4BAC=80°, £BAD =170

2) ZBAC=87° £ZBAD =98

3) Z£BAC=140°, £BAD =30%;

4) £BAC=60°, LBAD =170".

LCAD = ZBAC+ £LBAD
1) ZCAD = 80° + 170° = 250°, T.k. 250° > 180°, T0 LCAD =
360° - 250° = 110°%
2) ZCAD = 87° + 98° = 185°, T.k. 185° > 180°, To LCAD =
360° — 185° = 175°%
C
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3)  ZCAD=140°+30° = 170%
4)  ZCAD =60° + 70° = 130°.

OrtBeT: 1) 250°%
2) 175°%
3) 170°
4) 130°.
Ne 26",

Jaubl Tpu niyda a, b, ¢ ¢ obiueii HauansHol Toukoi. M3BecTHo,
uto ZL(ab) = L(ac) = £L(bc) = 120°.
1) TMpoxoanT nu kakoii-HuGYAb U3 ITHX JIyuel Mexay CTo-
poHamH yr1a, 06pa3oBaHHOTO AByMs APYTHMH JIydamMu?
2) Moxer nu npsMas nepecekarb BCE TPU AaHHBIX jyda?
O6bsicHUTE OTBET.

1) TIlycrs oaun M3 STHX aydeil NpoxXojuT MEXAY CTOpPOHAMH
yrna, obpazoBaHHOro AByMsA ApyruMy Jiydamu. Toraa oH oOpasyer
CO CTOPOHAMY 3TOIO yra yriibl, pasubie120°, 3Ha4uT, 3TOT Syd ABIS-
eTcss GuccekTpucoil yria B 240° a oH, no ycioBuio, pased 120°,
ITporuBopeune. TakuM 00pa3oM, HM OZUH M3 3THX Jyueif He MOXeT
NPOXOAUTEH MEXNTY CTOPOHAMU yria, o6pa30BaHHOrO ABYMs JpYTHMH
Jlyuamu.
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2) [Ilycts npiMas d He NpoXOAMT uepe3 olllyio ToUKY Jy4eit a,
b, ¢ u nepecekaer ux B To4ukax A, B, C. OnHa U3 3THUX TOYEK JEHKUT
MEKAY ABYMA ApYrMMH ToukaMu. [peanonoxuM, ato Touka C. Toraa
1y4 C nepecekaer oTpe3ok AB, a 1.K. 0Tpe3ok AB HaXOAUTCA BHYTPH
yrna Z(ab), To 310 03Ha4daeT, 4To Jy4 C IPOXOJUT MEXAY CTOPOHA-
MH Z(ab), HO STONPOTHBOPEYUT JOKA3aHHOMY B M. 1 AaHHOM 3a1auH.
Takum o6pasoM, He CylieCTByeT MpsAMOi, Nepecekaiomeil Bce TpU

yua.
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§ 3. IPU3HAKH -PABEHCTBA TPEYT'OJIbHUKOB

Ne 1.
Orpeskn AB u CD nepecexatoTcs B Touke O, KoTOpas ALALETCH

cepeuHolt Kaxaoro u3 Hux. YeMy paseH oTpe3ok BD, ecnu oTpe3ok
AC=10mM?

3anauva peiueHa B n. 20 yuebHuxe (cTp. 29).

Ne 2.

Yepes cepenuny O otpeska 4B nposenieHa npsMas, NepneHanKy-
JsapHas npamoit AB. JlokaxuTe, UTO Kaxkzas ToYka X 3Tol npaMoii
OAMHAKOBO yaneHa ot Touek A u B.

Bo3bMeM Ha npsmoil NpOoM3BOJIBHYIO TOUKY X M COeJHHHM ee C
TOYKaMH A 1 B.

PaccMoTpuM fionyuennblie Tpeyronsuuxu: B AdOX = ABOX 40 =
OB, 1.x. O — cepeanHa otpeska AB;

ZAOX = £ZBOX=90°, T.x. AB L XO;

OX — ofuiad cTopoHa.

X

‘*
N
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Taxkum obpazoM, AAOX = ABOX no 1-My MpH3HAKy paBEHCTBa
TPEYroibHHKOB. B paBHBIX TpeyronbHUKax MPOTHUB PaBHLIX YIJIOB
JEKAT paBHbIE CTOpOHbL. OTCtoAa AX = BX.

Yro u TpeboBanock JOKa3aTk.

Ne 3.

Ha ctopone AB tpeyronsauka ABC B3sta Touka D, a Ha CTOpoHE
AB, tpeyronbtuka AB|Cy B3sTa Touka D). H3sectHo, 4TO Tpe-
yronsuuku ADC u A1D,C, paBHbl u otpesky DB u D\ B, pasusl. Jlo-
KaXWTE PaBEHCTBO TpeyroibHuKoB ABC u 4,8,C;.

B

ryy3
9y

1Y
9

Dl

A c,

T.k. AADC = AA]D[C], T0 AC =A1C1, AD =A1D1, LA = éAl.

AB=AD + DB, A\By = A\D, + DBy, Tx. AB = A\By, DB = D\B,,
TOAD=A1D1

BAABCu AA[B]C[Z

ZA= éA] AC= A]Cl, T.K. AADC = A A1D|C1, AB= AxBl, caeno-
BarensHo, A4BC = A4 B\Cy no 1-My nipu3HaKy paBeHCTBa TpEyroib-
HHKOB.
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Ne 4. .

Yrobbl M3MEpUTh Ha MECTHOCTH PACCTOSHHE MEXKIY ABYMA TOY-
KamMi A u B, Mexay KOTOpbIMM HENIb3s NPOMHTH Mo npsmoii, BeiOupa-
10T Takylo Touky C, U3 KOTOpOH MOXHO NMpOMTH M K Touke A, U K
Touke B H U3 KoTOopoil BUAHKI 00 3TH TouKH. M3mepsioT paccTosHYS
AC u BC, nponoynkaioT ux 3a Touky C u ormepsior CD =AC u EC =
CB. Torna otpesok ED paBeH HCKOMOMY paccrosHHI0. OOBACHHUTE
rioyemy.

T.x. ZACB = LECD (T.K. oHM BepTukanbhbe), EC = CB, AC =
CD (no noctpoennio), o AACB = AECD (nio 1-mMy npusHaky opa-
BEHCTBA TPEYTOJbHUKOB). '

E D
B paBHBIX TPeyroNbHUKAaX MPOTHB PABHLIX VTJIOB JieXaT paBHbIE

croppoHb!l. Takum obpasom, AB = ED.

Ne 5,

Otpeskn AB u CD nepecekaiorca B Touke O. JIoKaxuTe paBeHCcT-
BO TpeyronbHukos ACO v DBO, ecnn u3pectHo, uto yron ACO pa-
BeH yrny DBO u BO = CO.

C B

46



T.k. CO = BO, £4ACO = £DBO, a ZAQC = £DOB (kak BepTy-
KabHbIE yribl), T0 AACO = ADBO 1o 2-mMy npu3HaKy paBeHCTBA
TPEYrOIbHUKOB,

Ne 6.

Orpesku AC v BD nepecekarorcs B Touke 0. JIOK&KHTE paBeHCT-
BO Tpeyroasukos BAO n DCO, ecnu nu3BectHo, Yto yron BAO pa-
BeH yriiy DCO u A0 = CO.

B AABO u ADCO:

AO = OC (n3 ycnosus)

£ZBAQ = £DCO (u3 ycnosus)

ZLAOB = /DOC (xax BepTHKAJIBHbIE YTIIbE).

B Cc

o

A D |
Taxum obpasoM, A4ABO = £DCO 1o 2-My npu3HaKy paBeHCTBa
FPEeYroIbHUKOB.

N7
JlokaxuTe paBeHCTBO TPEYTONBHUKOB [0 MeAMaHe W yriam, Ha
KOTOpbIE MeAHaHa pa3buBaeT yroj TpeyronbHMKa.

CrenaeM AONONHUTENbHBIC MOCTPOCHMA!

B X B, X,
A 4 T
” / 7
/x/ /x//
D / D, /
/ /
A c A, C,



Mponomxum AD no Touky K, tak, yto DK =AD.

Iponosxum 41Dy no Toukn K, Tak, uro D K; = A,D;.

B AADC v ADBK:

AD=DK

LADC = £ZBDK (xak BepTHKaJ'leblC)

BD = DC (1.x. AD — Menuana)

Takum obpasom, AADC = ADBK no 1-My npusHaky, 1 £LDAC =
ZDKB : '

AC = BK. :

Ananoruudo A4,D,C,= AD\B,\K; vt £ZD\A,C1= £D:K\B,

AICI = BlKl.

B AABK u AA4,BK;:

AK=A4 K] (TK AK=24D= ZA]DI A K[)

ZBAK = ZB1A K (N0 ycnoButo)

£BKA = /B1K1Ay (1.k. £LBKA = LKAC = LK14,Cy = £B1K14y),
(LKAC = LK A4,C 10 YyCIOBUIO)

TaxuMm obpazom, AABK = A4, BK; no 2-My npU3HaKy paBeHCTBa
TpeyronsHuKkos, U AB = A1B), u BK= B\ K, = A,Cy; = AC.

T.K.BA4ABCH AA;B]C]

BA =B A,

AC = A4,C,

£LBAC = £B14,Cy, 10 AABC = A4,B,C,. 4;B,K, no 1-my npusHa-
KY PaBeHCTBA TPEYrOJILHHKOB.

Ne 8.

Yro0el H3MEpUTh HA MECTHOCTH PacCTOAHME MEXKIY AByMA TO4-
kaMH 4 W B. u3 koropeix oaxa (Touka A) HeAOCTYMHA, NPOBELINBAIOT
HanpaBNeHue OTPe3ka AB 1 Ha ero NPOAOIKEHHH OTMEPAIOT MPOH3-
BOJIBHBINA OTpe3ok BE. BeiGuparoT Ha MecTHOCTH TO4Ky D, U3 koTO-
poi BuAHA Touka A U MOXKHO Npo#iTH K To4kaM B u E. Ilposewusaror
npamele BDQ u EDF u otmepsitot FD = DE v DQ = BD. 3atem unyt
no npsmoli FQ, rss Ha TOUKY A4, [TOKa He HalixyT Touky H, koTopas
nexur Ha npsamoit AD. Torna HQ paBHO HCKOMOMY pacCTOSHHIO.
Joxkaxute 3710.

B AFDQ n ABDE: FD = DE, BD = DQ (110 yC.10BHIO)
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LFDQ = £BDE (xaK BepTHKQIBHbBIE).

Taxkum obpazom, AFDQ = ABDE (rio 1-My npH3HaKy paseHCTBa
TPEYroJIbHUKOB).

Orciona £LDFQ = £DEB.

B AEDA n AFDH:

FD=DE

4DFQ = /DEB

£FDH = /£ADE (xak BepTHKANbHbIE) _

Taxum obpazoM, AEDA = AFDH no 2-my [Opu3HaKy paBeHCTBa
TPEYTONBHHKOB.

Orkyna: AD = DH, LEAD = /DHF.

PaccmorpuM A4BD v AQHD:

AD=DH

£LFEAD = ZFHD

ZADB = /QDH (xak BepTHKalbHbIC)

‘ lI/I'/'i B E

Taxum obpazoM, AABD = AQHD 1o 2-My NpU3HaKy paBeHCTBA
TPEYTONBLHUKOB,
Orkyna AB = QH, uto 1 TpeboBaAIOCH A0KA3aTh,

Ne 9,
TlepumeTp paBHOOEAPEHHOrO TPEYTOJBHUKA paBeH 1 M, a ocHOBa-
Hue paeno 0,4 M. HaiinuTe JuHy GOKOBOI CTOPOHEL.

T.x. AABC — paBHoGenpennbiit, To AB=BCu P=24B + AC.
1=24B~04
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248=0,6

AB=03.
AB=BC=0,3 M.

A
OrBer: - 0,3Mm.
Ne 10.

[epumeTp paBHOOEPEHHOTO TpEYronbHuKa paBeH 7,5 M, a 6oxo-
Bas cTopoHa paeHa 2 M. Haiinure ocHoBanue.

T.x. AABC — paBHOGeApeHHEIH, TO AB=BCuP=AB+BC+
AC =248 + AC,AC =P -24B
AC=75Mu-2-2M=35Mm.

4 c
OtBer: 3.5m.

Ne 11.

TlepuMerp paBHOOEApEHHOrO TpeyroibHUKa pased 15,6 m. Haii-
JIUTE €r0 CTOPOHBI, €CITH OCHOBAHHE:

1) meHbiue OOkOBOIt CTOPOHBI Ha 3 M;

2) Gonbie 60KOBOH CTOPOHBI HA 3 M.
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1) Ilycts 60K0Bas cTOPOHA — X M, TOTAA ocHOBaHHe — (x — 3).
Torna:
P=x+x+(x-3),
P=3x-3,
15,6 =3x -3,
3x =18,6,
x=6,2M.

2) Ilycts 60koBasi cTOpOHA — X M, TOTAA OCHOBaHHE — (¥ + 3)
M. Torna:
P=x+x+(x+3),
P=3x+3,
15,6 =3x + 3,
3x=12,6
x=42wm.

Orser: 1)6,2 M; 6,2 M; 3,2 M
2)4,2m;4,2 m; 7.2 m.

Ne 12.
TloxaxxuTe, YTO Y PaBHOCTOPOHHErO TPeyrofibHUKA BCE YIIILI pas-
HBL.

3agaya pewiena B 1. 23 yuebHuka (cTp. 31).

Ne 13.

Ot Bepwusbl C paBHOOepeHHOro Tpeyronsuuka ABC ¢ ocHOBa-
HueM AB otnoxensl paBHele orpesku: CA; Ha cropore CA u CB) na
cropoHe CB. JIokaxuTe paBeHCTBO TPEYTOJIbHUKOB

1) CAB; u CBAy;
2) ABB; v BAA,.

1) B ACAB, u ACBA;: AC = BC, 1.x. AABC — pasHoGenpeH-
Hblil A,C = CB{ (110 ycnoB#10).
£C — obuwnii, Takum obpazoM, ACAB; = ACBA, no 1-my
NPU3HAKY PABCHCTBA TPEYrOJLHHKOB,
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2) B AABB) v ABAA,: AA; = BB, (AA; = AC ~ CA, = AB - AB,
=BBy)
AB — ofuias cTopoHa.
£LCAB = LCBA (1.x. ABC — paBHOOeapeHHbIll, a y paBHO-
6eApeHHbIX TPEYrONLHUKOB YIb! TP OCHOBAHUM PABHBI).

c
A, B,
A B
Takum obpasoMm, AABB; = ABAA; no 1-My npHsHaKky paBeHCTBa
TPEYroJbHHKOB. .

Ne 14,
Ha ocHoBannu AB paBHOOepeHHOro TpeyronbuMka ABC RaHbl

Toukit A; u By. UssectHo, uto AB; = BA,. JlokaxuTe, 4TO TpeyTOND-
HUKH AB;C u BA,C paBHbL

B A4B,C u ABA,C:

AC = BC (1.x. AABC — paBHobGenpenHbiit)

ZLCAB = LCBA (1.x. AABC — paBHoOepeHHbIit).
AB, = BA, (u3 ycnoBus)
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Taxum o6pasoM, A4B;C = ABA,C no 1-My rpH3HaKy paBeHCTBa
TPEYrONbHUKOB.

Ne 15.

TpeyronsHuxu ACC, u BCC) paBubi. X Bepmubl 4 U B aexat
No passsie cTOpoHsl OT npaMoi CCy. JlokaxuTe, UTO TpeyTrOJ-HUKU
ABC u ABC, paBHOOepeHHEIE,

T.x. AACCy = ABCC,, 10: AC = BC, AC, = BC,.

A

C < C,
: B

Taxum obpazom, AdBC u AABC, paBHoOenpeHHbIE 0 onpenene-

HHIO.
Yto u TpeboBanock A0Ka3aTh.

Ne 16.
Cdopmynupyiite 1 JOKaXKHTE TEOPeMy, OOPATHYIO YTBEPHAECHUIO
3agaqu 12.

3agaua peluena B N. 24 yueOHuka -(CTp. 32).

Ne 17.

Ha croponax AC u BC tpeyronbHuka ABC p3ate Touku C 1 Ca.
Hoxaxute, uyro TpeyronbHUK ABC papHoOenpeHHblil, ecnn Tpe-
yronbHnku ABC, u BAC, paBHBI
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T.k. AAC1B = AAC,B, 10 Z4 = £B. Ciaenosarenbho, A4BC pab-
HobeapeHHEIH.

A B
Yr0 1 TpeboBanock AoKaszath.

Ne 18.

1) Jloxaxute, UTO CepelWHBI CTOPOH paBHOOEApPEHHOrO Tpe-
YTONbHNKA ABJAIOTCA TaKke BEpLIMHAMH paBHOOEApEHHOro Tpe-
YrOibHHKA. :

2) JloxaxuTe, 4TO CEPEAHMHBI CTOPOH PaBHOCTOPOHHErO Tpe-
YTOJbHYKA ABASKOTCA TAalOKe BEpPIIMHAMH PABHOCTOPOHHEFO Tpe-
YroabHHKa.

1) B
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B AAA;Bi " AB[C;C:

AA, = CC) kaK nONoBUHbI PaBHBIX CTOPOH (T.K. A4 =AB : 2 =BC
2= CC])

LA = LC, T.X. AABC — pasHobeapenHblit 1 L4 u LC — yrisl
NP OCHOBAHMM. : '

Taxum obpasom, Ad4, By = ABC,C no 1-My npusHaky paBeHCTBa

TPEYTrOJILHUKOB.

O’TCIOI{&A)B] =B]C1.

Taxkum obpazom, A4,B|C; — pasuobeapennsiii (no onpexesne-
HUIO).

2)

B AAAIBl, AA]BC], ACC;B|Z

LA = LB = LC (T.X. AABC — paBHOCTOPOHHMUIA).
AA, = 41B = BC, = C,C = CB; = B4 (xak nonoBUHLI PaBHBIX CTO-
poH).

Takum obpazom, Ad4,B = A4,BC = ACC\B; no 1-My npH3sHaky
paBEHCTBA TPEYrONBHUKOR.

OTKynaAICI = ClB| =AlBl.

TakuM o6pazom, A4, B,C; paBHOCTOPOHHHUI NO ONpeleaeHHIO.

Ne 20.

JlokaxuTe, 4T0 y paBHOOEAPEHHOIO TPEYTOAbHHKA!
1) GuccexkTpuchl, NPOBEACHHbIC M3 BEPUIUH TMPH OCHOBA-
HUH, PaBHbI;
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2) MeiMaHbl, NIPOBEICHHBIC U3 TEX XKE BEpIIXH, TOXKE pas-
HEL

1) Z£BAK = LKAC = LOCA = LOCK, TX. LA = LC,u CO u
KA — buccexkTpuccsl.

B AAKB u ACOB: AB = BC (1.k. AABC — paBroOe JpeHHbIiT)

£BAK = /BCO (1.x. AK n CO — GuCCHKTPHCCH PaBHBIX YIJIOB).

£B — o6muit. Taxum obpazom, AAKB = ACOB 1o 2-My nipu3Ha-

KY PaBEHCTRA TPEYrOJIbHUKOB.
B

A C
Orkyna AK = CO, 1o 1 TpeGoBaJIOCh OKA3ATh.
2) AQ=QB=BF=FC, 1.x. AF u CQ — meauaHsl.
B AAFB n ACQB:
- AB = BC (t.k. AdBC — paBHOOepeHHbIi)
OB =BF
4B — obwmuii. Takum obpazom, AAFB = ACQB no 1-my npusHa-

KY PaBeHCTBA TPEYTOJIBHUKOB.
B

A C
Otkyna AF = CQ.
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Ne 21,
Joxaxure, 4To y paBHbIX TpeyronbHukos ABC n 41B,Cy:
1) MeanaHb!l, NpOBEACHHBIC U3 BepliH 4 U 4,, paBHbl;
2) GYicceXTpUCH, IPOBeJICHHBIC U3 BepLUMH 4 U A, paBHbL.

B
1

gL L
rry

4, c,

AC=£C1,LA=£A1,AB=£BL )

BO = OC = B,0y = O,Cy, T.x. AO 1t 4,0y — Mepnanel, u BC =
B]CI.

B AAOC u AA]O]C]Z AC=A1C1, oC= OIC,, LC= ch

Takum obpasoM, AAOC = A4,0,Cy o 1-My Tipu3HaKy, OTKyAa
A0 =A4,0,.

2)

B
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C

T.x. AABC = A/:]lll)ll,l, 10: AL — Ay, LA —-lz_Al, LC=1C,.

ZLBAK = LKAC = A,B1A|K| = éK]A]C], T.K. AK u A]K] — Ouc-
CEeKTPHCHI PABHLIX YIJIOB.

B AAKC u AA]K;C[I AC = A,C,, ZC = ZCy, ZKAC = ZK,A]C].
Taxum obpasom, AAKC = A4, KC; no 2-My npu3HaKypaBeHCTBa
TPEYroJILHUKOB.

Orkyna AK = 4,K;.

Ne 22,

Touxu 4, C, B, D nexar Ha OHO# NpAMOii, npHueM oTpesku AB u
CD wumeroT 001y0 cepefuHy. JIOKaXure, 4T0 €CAH TPEYrOJbHUK
ABE paBHOGenpenHslii ¢ ocHoBaHueM AB, To tpeyroneHuk CDE TO-
e paBHOOeApeHHbIi ¢ ocHopaHueM CD.

E

c 4 O B p
T.xk. AABE — pasuobenpennstii, u (LCAE w LEAB), (/FBA u
ZEBD) — cMexubie, To LCAE = 180° — LEAB = 180° — LEBA =
ZEBD.
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B ACAE u AEBD:

AE = BE (t.x. ABE — paBHOGe ApeHHL1#)

LCAE = ZLEBD

CA=BD(vx.CA=CO-A0=0D-OB=BD)

Takum o6pazom, ACAE = AEBD, cneposatensio, ACED — pas-
HoOeapenHbi, (T.k. CE = ZED kak nexaliye mpoTHB PaBHEIX YITIOB
B PaBHBIX TPEYTONBHUKAX), YTO B TPeBOBAIOCH JOKa3aTh.

Ne 23,
Jlokaxute paBeHCTBO TPEYrOMBLHHUKOB M0 yray, GUccexTpuce 310~
ro yria ¥ CTOpoHe, MpHiIexallei K 3Tomy yriy.

ITycts AD = A4,D; — pasusie Ouccexrtpuchl, £4 = Z4,, AC =
AC| — paBHble CTOPOHBL.
B AADC = AA4\D\Cy: £LDAC = £DyA,Cy (t.x. £DAC nonosuHa
yma ZBAC ZDAC = £BAC :2 = LB4,C, : 2 = £LD:14,CY).
AD = A1Dy, AC = A,C). (no ycnosuio: AD = A;D; — paBHble Ouc-
cuktpuchl, AC = 4,C| — paBHble NPHJIEKANIHE CTOPOHBI).
B

il
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Taxum obpazoMm, AADC = A4,D,C, no 1-My npu3HaKy paBeHCTBa
TPEyronbHHUKOB, oTkyna /C = £C, xax Nexalue NpoTUB PABHBIX
CTOPOH B PaBHBIX TPEYTONIbLHKKAX)

B AABC u AAB,C: AC = A,C,, £A = LA, (10 YCIOBHIO)

LC= ZC]. .

Taxum obpazom, AABC = A4,B,Cy no 1-My npH3HaKy paBeHCTBO
TPEYTONbHHUKOB, YTO ¥ TPeOOBATLCH AOKA3aTh.

Ne 24.
B paBHoOenpenHoMm tpeyro:ibhike ABC ¢ ocHoBanuneM AC npo-
BeleHa MeauaHa BM. Ha Heil Basta Touka D.
JIoKaXkHTE PaBEHCTBO TPEYONLHUKOB:
1) ABD u CBD;
2) AMD u CMD.

T.x. BM — wmenanaHa paBHOGENPEHHOIO TPEyTOJNbHUKA, TO OHA
ABJAETCA M BLICOTOH W Ouccekrpucoi. Takum obpazom, LAMD =
£DMV =90°, ZABD = £DBC,

B

. A M C
1 B A4BD u ADBC: AB = BC (1.k. AABC paBHOGeipeHHbiit),
BD — obwas. '

LABD = £ZDBC (1.x. BM — GuccexTpuca).
Takum obpazoM, A4BD = ADBC no 1-My npu3Haky paBeHCTBa
TPEYTONbLHHKOB.
2) B AADM u AMDC:
AM = MC (1.k. BM — Menuana)
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DM — obmas
LAMD = £LDMC = 90°
Takum o6pazom, AADM = AMDC no 2-My kateTaM, 4TO H Tpebo-
BANOCH IOKA3aTh.

Ne 25,

Hoxaxiure, uw TpeyronsHuk ABC paBHoGeipeHHbIH, €CJIH Y HEFO
1) meauana BD sBnseTcs BLICOTOMH;
2) Bricota BD apasercsa GUCCEKTPUCOI;
3) 6uccextpuca BD spnsercs MeaHaHol.

B A4BD n ADBC:

A D c

1) Ecam BD — menanaHa M BbicoTa, TO AD = DC, LADB =
ZCDB=90°, BD — obmas. AABD = ACBD no #AByM KaTeTam.

Orkyna AB = BC, TakuM 06pa3oM, AdBC — paBHOOEAPCHHBIH.

2) Ecnu BD — BbicoTa M Buccekrpuca, To ZABD = /DBC,
ZADB = ZBDC, BD — obmas. AABD = ACBD no 2xatery U JBYM
DpUIIeKALAM YITIaM,

Orkyna AB = BC, Takum o6pazoM, AABC — paBHOGeAPEHHBIH.

3) Ecau BD — GuccekTpuca U MenuaHa:

Ilpoanum BD no Touku By, Tak, uro BD = DB;.

B AABD u ACDB;: '

AD = DC (1.x. BD — menunana)

BD = DB, ‘

ZADB = ZCDB, (43 nocTpoeHusl, Kak BEPTHKAIbLHBIE).
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Taknm obpazoM, AABD = ACDB; no 1-My npH3HaKy paBeHCTBa
TPEYrOILHHKOB.

Ortkyna ZABD = £CB,\D, AB = B,\C.

Ananornuno AADB, = ABDC.

ZAB,D = 2ZDBC, AB, = BC.

T.k. LABD = £ZDBC (t.k. BD — Ouccekrpuca), To ZABD =
ZDBC = £ZAB:D. : hd

ABB 4 — paBHobeapenHbiit, T.k. ZABD = ZAB\D,

B

Taxum 06pazom, AB = ABy; T.x. AB, = BC, T0 AB = BC.
CrenoBatensio, AABC — paBHOGepe HHBIH 110 OnpeesieHHIO.

Ne 26.

JlaHb! fBa paBHOOEAPEHHbLIX TPEYroAbHHKA ¢ OOMUM ‘OCHOBAHH-
em. JIoKaxMTe, YTO HX MEAHaHs], IPOBEJEHHBIE K OCHOBAHMIO, JIeakaT
Ha OZ1HO# NpAMOH.

B AABC: BO — meawaua, a 3HauuT, u BeicoTa (AABC — pasHo-
6enpennriit). Takum obpazom, BO L AC.

B AADC: DO — Mexuaua, a 3Ha4HT, ¥ BicoTa (AADC — pasHo-
6eapenHslii). Takum obpasom, DO L AC,

Takum obpazom, k otpe3ky AC uepes Touky O mposeneHs! fBa
nepneHaukynapa. Ilo Teopeme 2.3 uepes TOUKY, JEKAULYIO HA Nps-
MO, MOXHO MPOBECTH NEPHEHAMKYAAP, H NPUTOM €AUHCTBEHHEI.
Taxum o6pasom, MeauaHbl JIexkaT Ha OAHOM NPAMO#H,:
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Ne 27.

B pasHoGenpernoM tpeyrosnbHuke ABC ¢ ocHoBanuem AC npo-
Befiesa Meauana BD. Halimute ee minHY, ecild TIepUMETP TPEYroib-
HHKa ABC paseH 50 M, a TpeyronbHuka ABRD — 40 m.

B

e 9
e

A D C

Pupc=AB+BC + AC
Pasc=2A4B+ AC (1.k. AB = BC)
50 =248 + AC.

25= AB+%AC,
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Pigp =AB+BD+AD= AB+BD +%AC (1.K. BD — mequana)

40=25+BD
BD=40-25=15.
OrgerT: 15 m.
Ne 28.

Joxaxute, 4T0 GUcCEKTpHCAa PaBHOOEAPEHHOTO TPEYrOJbHHKA,
npoBeacHHaR U3 BEPIUHHEI, npomsone;xameﬁ OCHOBaHHUIO, ABIACTCA

MeaNaHOH M BBICOTOM.

3anaua peureHa B . 26 yuebuuka (crp. 34).

Ne 29.
Yy TPEYTrONbHHKOB ABC u A,B,C, AB = A]BI, AC = A1C1, LC =

Z£C, =90° JToxaxwure, uro AABC = A4,B,C,.
A




lonasaHQ B II. 27 yueGnuka (cTp. 35.).

Ne 30.
Jlokaxure, uTo y pasHOOEAPEHHOIO TpeyroNbLHUKA BhICOTA 3,
ONyLieHHAs Ha OCHOBaHMe, ABJSICTC MeAnaHoH 1 GHCCeKTPUCOH.

Hcxons w3 yreepskaenus 3amauu Ne 29, poxoput, uto A4BD =
ADBC, taxum obpasoM, AD = NC Kak CTOPOHB, JieXallHe B PaBHbIX
TPeyTroJbHAKAX NMPOTHB PaBHBIX YIJIOB, cliefoBaTesbHO, BD — Me-
Fana. B

r
A D c

ZABD = /£DBC (casposaresHo, BD — Ouccextpuca), uto H
Tpebopanock JOKa3aTh.

Ne 31.
Tpeyroneuuku ABC u ABC; pasHobGeapenuble ¢ o6HM OCHOBA-
HHeM AB. JlokaxwTe paBencTso TpeyroasHukos ACC, u BCC.

C
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B AACC: u ABCCy:

AC=CB. ,

ACy = C B (1.x. AACB n A BC| — paBHoOenpenHbie)

€C, — obutas.

Takum obpazom, AACC; = ABCC, (no 3-my npH3gaky paBeHCTBa
TPEYroNbHUKOB).

Ne32. _

Touru 4, B, C, D aexar Ha oxnolt npaMoii. Jlokaxute, yTo ecau
TpeyroibHuku ABE, u ABE, paBubi, To Tpeyronshnku CDE, u CDE;
TOXE PaBHbI.

BE, = BE,, ZABE|, = ZABE,, T.x. AABE, = AABE, (143 ycnoBus)
B AE|BCu AE,BC: :
BC — obias

ZE\BC = Z/E,BC (1.x. LE,BC = 180° — LABE, = 180° — LABE;
= LE;BC) (cMexHbIE C pPBHBIMH YFAMH).

BE, = BE,.(110 yCIIOBHIO)

TakuMm o0paszoM, AE\BC = AE,BC o 1-My npH3HaKy paBeHCTBa
TPEYroNbHHKOB.

Ortkyza E\C = E,C xak Jexaiye NpOTHB PaBHLIX YITIOB B PABHBIX
Tpeyronsukaxu ZBCE, = ZBCE,.

B ACDE w ACDEy:

EC=E)C,
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LE\CD = LE,CD, 1.%. LECD = 180° - LACE, = 180° - LACE,
= £E,CD (cMexibie C paBHLIMHA YTSIaMHK).
Taxum obpazom, ACDE, = ACDE, no 1-My npusHaKy paBeHCTBa

TPCYTOALHUKOB.

Ne 33.

JBa otpeska AB u CD nepecexarorcd B rouke O, koTopas ABJIACT-
CA CepenHOM KKAOr0 U3 HUX. JIOKaXKHMTE PAaREHCTBO TPEyroibHU-
xoB ACD u BDC,

B A4OD u ACOB:

AO = OB, CO = 0D (1.k. O — cepeauHa oTpe3xoB AB u CD).

ZCOB = ZAOD (KaK BepTHKAJbHbIE).

Takum obpazom, AAOD = ACOB no 1-My npusiaky paBeHCTBA
TpeyronsHukoB. Otkyna AD = CB (xak nexaujye NpPOTHB PaBHBIX
yrJIOB B PABHBIX TPEYTOJBHUKAX),

Ananornuno AAOC = ADOB wu AC = DB.

B AACD v ABDC:

AD = CB (u3 ycnosus),

AC = DB (u3 ycnosus),

CD — obuas. :

A D

C B

Takum obpazom, AACD = ABDC no 3-My npusHaky _paBeHcha
TPEYTONBEHHKOB.

Ne 34.
Jlokaxute paBeHCTBO TPEYrONbHHKOB 10 JBYM CTODOHaM U Me-
ZuaHe, NMPOBEJICHHOM K OHOM U3 HHX.
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1 |
BD=BD,, 1x. BD= 3 BC = 3 B,C; = B,D; (no yc1oBuio0).

B A4ABD u AA]B]D]:

AB = A\By, AD = A\Dy, BD = B,D,, takum obpasoM, A4BD =
A41BD; no 3-My NpU3HAKY PaBEHCTRA TPEYTONLHHKOB,

Otkyna AABD = AA4B,Dy.

B

A, C
B AABCH AA1B1C11
AB = A,B,
BC = B,C, (no ycaoBHIO 3aaa4M)
LABD = ZA4,B,Dy, Takum obpasom, A4ABC = A4, B,C, o 1-my
NpPH3HAKY PAaBCHCTBA TPEYrOJIbHUKOB.

Ne 35.

Otpesku AB u CD nepecekatotes. JlokaxuTe, YTO €C.H OTPE3KH
AC, CB, BD v AD pasubL, TO niyd AB aBiserca OUCCeKTpucoii yrna
CAD u nya CD — Guccextpucoii yrna ACB.

B A4CD u ABCD:
Mo ycnoeuto: AC = CB, AD = DB, CD — obuas.
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Taknm 06pazoM, AACD = ABCD (nio 3-my NpH3HAKY PaBEHCTBA
TPEYTrORBbHHKOB), 0TKyHa LACD = £LBCD, ZADC = ZCDB (kax yr-
ABI, ISKAIUE B PABHBIX TPEYTOIbHUKAX MPOTHB PABHBIX CTOPOH). *

Cnepnosatenpso, CD — Guccexrpuca LACB.

AHanordyuHo nokaswieaeM, 4yto AACB =AADBw L/CBA /DBA.
ZLDAB=ZCAB. c

ur

D
Taxum obpa3zoM, 48 — Ouccektpiica AACB, uto u TpeboBaibCh

A0Ka3aTh.

" Ne 36.
Jokaxure, yto B Ne 35 nipamsbie 48 u CD nepneHanKyapHsl.

AADC, AACB, ACBD, ABDA snsitotes papHOOeApEeHHBIMU 110
onpeaeneHuio (T.K. ¥ HUX 2 CTOPOHEI PapHEl), TakuM obpasom, Guc-
cextpHcel A0, OB, CO, OD SABIAIOTCS BEICOTAMU COOTBETCTRYOLIMX
TPEYTOIBHUKOB.

C

N



Caeposatenbto, AO L CD u OB 1L CD, a310 o T. 2.3. BO3MOXHO
auins ecau AB L CD, uto # TpeboBanochk AOKA3ATh.

Ne 37.
Tpeyroaeunku ABC u BAD pasubl, nnpuueM Touku C ¥ D nexart
110 pasHele CTOPOHLI OT NpaMoii AB. JlokaxuTte, yro
1) Tpeyronenuku CBD u DAC paBhbl;
2) npsmas CD nenuT oTpesok AB nononam.

c

D

T.x. AABC = AABD, 10 AC = BD, CB=AD, LCAO = LOBD
1) BACBD u ADAC:
€D — obmas
AC= DB, AD = CB (u3 ycnous).
Taxum o6pasom, ACBD = ADAC 1o 3-My npH3HaKy paBeHCTBa
TPEYrobHUKOB, TakuM 0bpazoM, LCDB = £ZDCA.
2) B AAOCu ADOB:
AC=BD, LCAO = LOBD, £ZCDB = £DCA.
Taxknm ob6pazom, AdOC = ADOB no 2-My npustaky, oTkyaa A0
= OB. CneZoBaTesbHO, OTPE30K BD apenut oTpe3ok AB nornonam, 4to
1 TpeboBanochb Aoka3aTh.

Ne 38.
Orpesku paBHol AnuHbl AB 1 CD nepecekatorcd B Tovke O Tak,
yto AO = OD. [loxaxuTte paBeHCTBO TpeyronbinkoB ABC u DCB.

B A4OC n ADOB:
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A0 = OD (no yc110BMIO),

OC=0B(1x. OC=DC - D0 =AB~ A0 = OD),

ZAOC = £DOB (xak BepTHKaNbHLIC).

Takum o6pazoM, AAOC = ADOB 1o 2-My npu3HaKy paBEeHCTB4
TPEYTONbHHKOB, OTKyNa AC = DB (kaxk nexauye B pPaBHBIX Tpe-
YrOJIbHUKaX MPOTHB PaBHBIX YIJIOB).

D
A- N ‘h‘t\ﬂ

B A4ABC u ADCB:

AC = DB (u3 ycnosus),

AB = CD (u3 ycnopus),

BC — o0iuas.

Takum obpazom, AABC = ADCB no 3-My npusHaky paBeHCTBa
TPEYTONBHUKOB, YTO M TpeOOBANOGCH NOKA3ATH.

Ne 39.
JoxkaxuTe PaBeHCTBO TPEYTOJILHUKOB MO ABYM CTOPOHAM M Me-
ANaHe, UCXOMALLIMM U3 OHON BEPIUHHLL.

[popnum MeanaHe! TaK, YTOOLL

BD = DO, BlDl = 0101.

B AADO u ADBC:

AD = DC (u3 ycnosus)

BD = DO (o nocTpoeHH1o)

£ADO = £ZBDC (xak BepTHKalIbHEIE).
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Taxum obpazoM, AADO = ABDC no 1-My npu3Haky paBeHCTBa
rpeyronbHuKos; oTkyda AO = BC kak nexalliie B paBHBIX TPeyrolib-
1¥Kax NpOTUB paBHbIX yraos, LAOD = £LDBC.

AHaJIOrn4Ho AA[D]O} = AD[B]O] u A10| = B]Cl, 4A10|D| =
_D,B,Cl.

T.x. BC = B,C,, 0 A0 = A4,0,.

B AAOB u A4,0,B,:

AB = AB, (u3 ycioBu1),

AO = 4,0 (no NOCTPOLHHUIO),

BO = B0, (10 nocTpoeHHIO),

o

Takiim obpasoM, AABO = A41B,0; no 3-My NpH3HAKY PABEHCTBA

TPEeYroJILHHKOB.

OTK)’Aa LABD = éAlB]Dl, éA]O]D] = ZD]B]C]. Tx. LAOD =
ZDBC 1 £4,0\D, = £D1B,Cy, 10 £LDBC = £D\B,C,.

LABC = LABD + ZDBC
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LAB\Cy = LAB Dy + LD ByCy, T.K. IPaBbI€ YacTH paBHbL, TO U
JIEBBIE JXOTKHBI ObITh paBHEI.

Cnepnosarensio ZABC = £LA41BC;.

B AABC u A4,B,C;:

LABC = LA\B\C,, AB = A1 B, BC = B1(C; (43 ycnoBus).

Taxum obpasom, AABC = A4;B,C, o 1-My npu3HaKy paBeHCTBa
TPEYrosbHHKOB, YTO ¥ TpeGoBasioch ACKA3ATh.

Ne 40.

JIOK&KUTE paBeHCTBO TPEYTrOABHUKOB 110 CTOPOHE, MeAHaHe, Npo-
BeJeHHOIl K TOH CTOpOHE, U yTJIaM, KOTOpble 00pasyeT ¢ Heil Meana-
Ha.

BABDCwu ABID]C]:
BD = B\D; (u3 ycnoBua),
DC =DC, (DC =—;—AC =?;-AIC1 =D/Cy) (1.k. D n Dy — cepean-
Hbl CTOPOH AC U A;C) COOTBETCTBEHHHO)
£BDC = £B,D\C(u3 ycaoBus).
B




Takum obpasoM, ABDC = ABDCy no 1-My npH3HaKy paBeHCTBa
TpeyronsHukos. Otkyna BC = B;C,. ‘

Ananoruuno AADB = A4,D\B, u AB = A,B,.

B AABCn AA,B,C;:

AB = A,By (u3 paseHcTBa AADB = A4, D1 By

BC = B,C, (u3 pasenctBa ABDC = AB,D,C,;

AC = A\Cy (u3 ycnosus)

TakuM o6pasom, AABC = A4;B;C, no 3-My npy3HaKy paBeHCTBa
TPEYroJbHHKOB, YTO H TPEOGBANOCH NOKA3ATh.
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§ 4. CYMMA YI'JIOB TPEYTOJABHHKA

Ne 1.
JlokaxuTe, YTO €CNM HEKOTOpasd NpsMad NCPECEKaeT OmHYy M3
JABYX NapaUlesibHbIX HPSMBIX, TO OHA IepPeceKaeT U JApYryIo.

Mycts a n b — napannencHsic APsAMbIC, W MYCTH NpsiMas ¢ ricpe-
cexaet npaMyio a. Jlonyctum, ¢ He nepecekaet b, Toraa yepes HaH-
HYIO TOYKY ApPOXOAAT 2 NpAMble, DapajuienbHbie NpsamMoll b, HO 3TO
HEBO3MOXXHO, TAKHM 00pa3oM, MPUILIM K APOTHBOPEHHIO.

Ne 2,
JlokaxcuTe, 4TO eciiu ABe NpsMble nepecekaroTces, T0 irobas Tpe-
ThA NpsMas nepeceKact Mo kpaiHeH Mepe OHy M3 3THX NPAMBIX.

Iycte npsamele a n b nepecekaorcs B Touke A. Jlonyctum, 4ro b
He mepecexaert ¢, Toraa b || ¢, Ho ucxons u3 npeasiayweit 3agauH, T.K.
a nepecekaet b B Touke A, TO OHa NEpeceraeT U ¢ B HEKOTOPOii Tou-
Ke.

\
A
b
a
\N

Ne 3.
Jauo: a| b || ¢ || 4. Hokaxute, uto a || d.
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Tx. b|lcubd| c, To no onpeneneuuio napanrensHocT b || d. T k.
allbub|d roald

Ne 4.

IMpamele AB u CD napannenssbl. JIokaxuTe, YTO €CHH OTPE3OK
BC nepecekaer npamyo AD, To Toyka mepeceueHUs NMpPHUHALICAUT
oTpesky AD.

3azaua pemeHa B 1. 29 yuebHuka (c1p. 42).

Ne 5,

Hau tpeyronennk ABC. Ha cropore AB oTmeueHa Touka By, a Ha
cropoHe AC — Touka C;. HazoBuTe BHYTpSHHUE CAHOCTOPOHHUE U
BHYTpEHHHME HAKPeCT Aexaliue YMIbl npH NpaMeix AB, AC u cexy-
wieit B;C,.

C,7 A

1) BHYTpEHHHE OXHOCTOPOHHUE YIJIBL
AAB)C H AACIBI
ZBB]Cl H ACCIBI

2) BHYTPEHHHE HaKpeCT JeXalliie yIibl:
AAB]C] H AAC]B]
ZBB]C] H KCC}B].

Ne 6.

Hazosute BHyTpeHHHE HAKpECT. jie)kaulde W BHYTPEHHHE OJHO-
CTOPONHUE YIVIbl HA PUCYHKE.
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BHyTpeHHNEe ONHOCTOPOHHNE YIJIBL:
L2nA3, 4L u /4.

BHyTpeHHHE HAKPECT NeKAUIKE YIIbL:
ZLln A2, /3 u L4,

Ne 7.

Ortpesxu AD u BC nepecekaiored. [ina npsambix AC u BD u ce-
kyweH BC Ha3oBUTE napy BHYTPEHHHUX HaAKpeCT JI€XaLUUX YIJIOB.
Jns Tex ke nNpsaMeIX U cexyllei AB HasoBUTE Napy BHYTPEHHHUX OA-
HOCTOPOHHUX yr10B. OOBACHUTE OTBET.

LACB u ZCBD — BHYTpEHHHE HakKpecT JieXKalllue YTl T.K.
TOYKH A ¥ D Jnexar B pa3HbiX MONYMACCKOCTAX OTHOCHTEABHO Mpsi-
moii BC. ZABD n ZCAB — BHyTpeHHUe OJHOCTOPOHHUE YIJIbl, T.K.
To4kd C ¥ D nexar B OAHOI MOMYNNOCKOCTH OTHOCHTENBHO NMPAMOii
AB, B TOl MOAYNNAOCKOCTH, IAe JICKHUT TOYKA NepecedeHns OTPE3KOB
AD un BC.
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Ne 8.

Janet npsmas AB u Touka C, He nexainas Ha 3toll npsamoii. Jlo-
K&KHTE, 4TO 4Yepe3 Touky C MOXHO MPOBECTH MpsMYIO, Mapaiieib-
Hy10 npsiMoii AB.

3azaya peuicHa B 1. 31 yueOHuka (crp. 44).

Ne 9,

JlokaxuTte, YTO OGUCCEKTPUCH BHYTPEHHUX HAKPECT JEXaLIHX yr-
708, 0Opa30BaHHBIX MapalieNbHBIMU M CeKylleil, napannensHol, TO
€CTh JIeXAT Ha NapAIENbHBIX NPIMBIX.

£ZMFO = ZFOL xax BHYTpeHHUE HAKPECT Nexaliue yrisl.
LMFO = /1 + £2, £1 = £2, notoMy uto FD — OucceKkTpuca.
LFOL = Z3 + £4, £3 = Z4, notomy uTto OK — Guccektpuca.

. K\ D’\I/c o

Takum obpasom, £1 = £2 = £3 = £4. Ho £3 u £2 sensiotcs
BHYTPEHHHMH HAKpECT JeXKAaUMH 1ipu npambix DDy v KK U ceky-
weid FO. Tk .43 = £2, To npsaMble, coaepkauiie GUCCEKTPHUCH, na-
pansenbHbL.

Ne 10.
Orpesku AB u CD nepecexaloTcst B ToUke £ U AeAATCA 3TOH TOY-
koit nononam. JlokaxuTe, yto npameie AC u BD napannenbHsl.

B ADEB u AAEC:
DE = EC, AE = EB (43 ycnoBus).
ZAEC = ZDEB (xak BepTUKATbHLIE).
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A C
Takum o6pazoM, ADEB = AAEC no 1-my npu3Haxy paBeHCTBA
TPEYTONBLHIKOB.
Orxyna ZCDB = ZDCA (xak yriibl, Jexallye NPOTHB paBHbIX
CTOPOH B PaBHBIX TPEYTOJEHUKAX), KOTOpBIE ABJSIOTCA BHYTPEHHUMU

HaKpecT aexatuMi Jis npaMeix AC u DB u cekyweil DC. Cneﬂosa-
rensHo, AC || DB.

Ne 11.

Tpeyronsuuxu ABC u BAD pagubl. Touku C v D nexar no pas-
HbIE CTOPOHE! OT NpsMoil AB. Jlokaxute, yto npamele 4C u BD na-
paLIENbHEL

C

D
T.k. AABC = A4BD, 10 LCAB = LABD, a onH ABAAIOTCA BHYT-
PEHHHMH HaKpecT nexamuMu A npameix AC, BD u cexyeit AB.
Taxum o6pazom, AC || BD, uto 1 TpeGOBANOCE AOKA3aTh.

Ne 12,
Vron ABC = 80°, a yron BCD = 120°. Moryt nu npsambie AB u
CD 6viTh napannenbHbIMiH? QGOCHYHTE OTBET.
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B/ /¢
T.k. 80° # 120° u 80° + 120° # 180°, To OHU M He HaKpecT Nexa-

liMe, H He OAHOCTOPOHHHE, TakuM 00pazoM, npambie 4B u CD He
napannentHel.

Orsert: HE MOTYT.

Ne 13.
[Ipamele AC u BD napainenbHbl, nipsgueM Toukd 4 # D nexar no
pa3Hbie CTOPOHEL OT cekyiyeii BC. Jlokaxute, 4yT0
1) yraet DBC u ACB — BHYTpEeHHHE HaKpecT Jexale
OTHOCUTENbHO cexyliel BC;
2) nyu BC npoxomut mexay cropoHamu yrna ABD;
3) yrnsl CAB v DBA — BHYTpeHHHE OHHOCTOPOHHUE OT-
HOCHTEJIbHO ceKyieit 4B.

3anaua petiena B . 32 yueGuuxka (cTp. 45).

Ne 14.
1) PaszuocTs ABYX BHYTPEHHUX OJHCCTOPOHHHX YIJIOB IIPU
IBYX NapajuieNbHbIX NpAMBIX M cexyliedl paBHa 30°. Hailaure 310
YIIIEL
2) CymMMa [BYX BHYTPEHHIIX HaKpecT AeKAliX YITIOB IIpH
IBYX TIapaIeNbHBIX NPAMBIX U cekymeif pasna 150°, YeMy paBHBI

3TH YIiibi? /
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1) Z1=180°~ £2 (1.K. £]1 U £2 — BHYTPEHHHE OJHOCTOPOH-
HHeE).
£1=/2+30° (43 ycnopus),
180°— 22 =/2+30%2- £2=150,
£2="15°% £1 =105
2) Tx 43 = /2 (BHYTpeHHHE HaKPECT Jexaulue yribl), TO

2£3) = 150°
£3=12=75°
OtBer: 1) 75° u 105°%;
2)75° u 75°.
Ne 15,

OpuH M3 YITOB, KOTOpHIC NONYYAOTCH NpH MepeceucHuy IBYX
NapajIeNEHBIX NPAMBIX cekyllted, pasen 72°. Haiigute ocranbubie
CEeMb YTJIOB.

Mycts £1=72°.

Z1 = £3 =72° (xaKk BepTHKABHBIE).

£3 = £5 =72° (xaK HaKpecT JexKaLHe).

£5 = £7 =72° (xax BepTUKAILHBIE).
£2=180°~-72°=108°(1.K. £1 ¥ £2 — CMEXHELIE).
OcTtasibHbie HAXOAATCS aHAIOIHYHO:
L2=/L4=,6=/8=108"

OrseT: 72°,72°, 72° 108°, 108°, 108°,180°.
Ne 16.
OnuH M3 YI7oB, KOTOpBIE MONYUYAIOTCA MPH MepeceueHuu ABYX

napajUienbHBIX MPAMbIX Cexyiueli, pasen 30°, MoxeT Jid OfMH U3 OC-
TAILHEIX CeMHU YIVIOB paBHATECA 70°? O6BIACHHUTE OTBET.
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paBHbl

82

o npensbinyied 3agade yribl 6yayT pasusi n1ubo 30°, au6o 150°,
Ho He 70°.

OrBeT: HE MOXeT.

Ne 17.
Jlokaxure, 4T0o ABE NPAMBIC, MapalieNbHble NepreHIHKYIAPHBIM
RPAMBIM, CaMi NEpIIEHANKYIRPHbI.

d 3

Myctb a L b, Torna

bic
alld

Z1 =42 =90° (kak COOTBETCTBEHHbIE YIIIbl).
Z2 = £4 =90° (kak HAKpeCT Jiexaulie yribl).
T.o.cld :

Ne 18.
Haiiante Hen3BeCTHLIA Yron TpeyronLHUKA, €CJTH Y HEro JIpa yria

1) 50° u30°%
2) 40° 1 75°%
3) 65° n 80%;
4) 25° 1 120°.

Tk L1+ 22+ 23 =180°% 1o £3 =180° ~ (L1 + £L2).

1))
2)
3)

4).

£3=180°-30°~50°=100°
£3=180° - 40°-75°=65°
£3=180%-65° - 80°=35°
£3=180°-25°-120° = 35°



OrBeT: 1) 100°;

2) 65°%
3)35°%
A 135°,

Ne 19,
Hafigute yrabl TpeyronbHHKA, €CIH OHHM IMPONIOPLMOHANBHBI

yuciaam

)]

D1,2,3;
2)2,3,4;
3)3,4,5;
4)4,5, 6;
5)5,6,7.

ITycte £1 =x, TOrAA
L2=2
£3=3x
x+2x+3x=180(1.8. L1+ 42+ £3 =180

6x =180

x=30
T. 0. yous! TpeyronbHuka: 30% 60% 90°.

AHanoruyHo:

2)
E))
4)

5)

2x + 3x +4x = 180°, x = 20°

Z1=40° £2=60°, £3 =80°.

3x +4x + 5x = 180°%, x = 14°
Z1=45°% £2=60°, £3=75°
4x + 5x + 6x = 180°% x = 12°
21 =48 £2=60°, £3=T2°
5x +6x + 7x = 180° x = 10°

Z1=50° £2=60° £3 =70

Otger: 1) 30°, 60°, 90°;

2) 40°, 60°, 80°;
3) 45°, 60°, 75°;
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4) 48°, 60°, 72°
5)50°, 60°, 70°.

Ne 20,

MokeT nut B TpeyronbRuKe ObITh:
1) nBa TYNBIX yrna;
2) Tynoii u npsamMo# yriaoi;
3) nBa npaMbIx yrna?

OrpeT: 1) He MoxeT;
2) HE MOET;
3) He moxet. T.k. CyMMa YIJI0B TpeyronbHUKA paBHa
180°, a B naumbIX cnyyadx cymma Oynet Gonpire.

Ne 21.

MoxeT 51 ObITh TyNbIM Yroj Npy OCHOBAHUH PaBHOOEIPEHHOTO
TpeyronbHuKa?

.

Ecnu yron 6yaer TyneiM, TO cyMma YITIOB TpeyrojbHHka Oyner
6onsiue 180° HO 3TO He MOMET GbiTh, T.K. CyMMa YITIO B TPEYroOjb-
tuke = 180°, T.K. B paBHOGEIPEHHOM TPEYTONBHUKE YIIIBI IPH OCHO-
BAaHWY PaBHEL

OrtseT: HE MOXeT.

Ne 22.
Haiigute yron Mexay OOKOBbBIMM CTOPOHAMH PaBHOOEAPEHHOrO
TpPeyroyibHUKa, €Cliil YTol Npu OCHOBAaHUH Y HETO paBeH
1) 40°;
2) 55%
3) 72°.

T.x. YrJIB! IpH OCHOBaHMH paBHOOEAPEHHOTO TPEYroibHUKA paB-
HBl ¥ CYMMa YIJIOB TpeyrofibHHka pasHa 180°, To

1) 180°-2-40°= 1005

2) 180°-2-55°=70%
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3) 180°-2-72°=36"

Orser: 1) 100°%
2) 70°%
3) 36°.
Ne 23.

HalinuTte yron npu OCHOBaHUH PaBHOGEIPEHHOrO TPEYroibHUKA,
eciiyl yros Mexty GOKOBEIM CTOPOHAMH paBeH
1) 80°%
2) 120°%
3) 30°.

T1yCTh X — YrOJ NpH OCHOBAHUM, TOTAA, T.K. TPEYTONBHHUK PaBHO-
GenpenHEIf, TO COCTABHM YPABHEHHE:
1) 2x+80°=180°
x=(180°—80%:2,
x = 50°%
2)  (180°~120%:2 = 30°%
3) (180°~30%:2=75

Otser: 1) 50°%
' 2) 30°%
3) 75°.

Ne 24,

OnMH M3 YIJIOB PABHOGEAPEHHOrO TpPEYrofbHHKAa paseH 100°.
Hajizure ocTanbHbie YibL

T.x. 370T yron He MOXeT OBbITh Yriio fIpH OCHOBaHMA (CyMMa yr-
NOB B TpeyronsHuke Toraa Oyaer Gonsiie 180°), To 310 Gyner yroa
MeXXLy OOKOBLIMH CTOPOHAMU.

Ws npeaplayiei 3anauu:

% (180° ~ 100%) = 40°.
L1 =40°, 22 = 40°, £3 = 100°,

Orser: 40°, 40°.
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Ne 25,
Onuy u3 yrnes pasHoGenpeHHoro TpeyronbHuka pasen 70°. Haii-
JTe ocTanbHble yribl CKObKO pEleHHI uMeeT 3aga4a?

Fycts yron, pasublit 70°, sBisieTCS yraoM npu Bepumne Tpe-
yroanuKa, TOraa ymn npu ocHoBaHuM Gy ner:

- (180°-70 )= —~ 110°=55°,
2 2

£1=55° /£2=55° /3 =170
IlycTs yron, pasHeiii 70°, apnserca yrioM NpH OCHOBAaHHH, TOTAA:
180° —- 2 -70° = 180° ~ 140° = 40°.

=70° £2 =40° £3 =170°,

Orser: 2 peweHys:
1) 40° u 70° unu
2) 55° u 55°.

Ne 26.

JloxaxuTte, 4TO €Ciii OAHH K3 YITIOB paBHOOEAPEHHOTO TPeyroib-
HHKa paBeH 60°, TO ITOT TPeyroNLHUK PaBHOCTOPOHHMIA.

B pasHobepeHHOM TPEYroJBHUKE YIIBI IPH OCHOBaHHY PaBHEL
1) [lycts yron npu BepliMHe TPEYroibHUKa paseH 60°, Toraa,

T £1=£2,70 60°+ L1+ £2=180°, L1 = £2= % (180° — 60°) =

60°. Takum 06pasoM, TPEYrOABHHK PaBHOCTOPOHHMIL.
2) Tycrs £60° — yron npu ocHoBanuy, Toraa 60° + 60° + £3
=180°, £3 = 60°. Takum 06pazoM, TPEYroNLHAK PABHOCTOPOHHHUIA.

Ne 27,

B pasHoGezpennoM TpeyrospHuke ABC ¢ ocHopanueM AC npo-
BezeHa buccextpuca CD. Haiinute yraer Tpeyronsnuka ABC, ecnu
yron ADC paseH

1) 60°%

2) 75%

3a.
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Ilycts £1 =x, TOrHA!

ZA + Z1 + ZCDA = 180°, L1=22 =—;—£A (T.K. TpeyromsHuK

pasHOGeapeHHBIH).
B

A C

Hcexoas U3 yCnoBHs, COCTABUM YPOBHEHUSA:
1) 2x+x+60=180,

3x=120,

x =40,

£A4=80° £C = 80° LABC =180° -2 - 80° = 20°,
2) 2x+x+75=180,

3x =105,

x =35.

ZA=70°% £C =70°% ZB = 40°.
3) x+x+a=180,

3x=180~0q,

x=(180-a):3 = 60—-(51-,

£A4=120° —2-%, £C =120° —2-%, 43:4-%-60"

OrtBeT: 1) 80°, 80°, 20°%;
2) 70°, 70°, 40°%
3) 120° 2.2 120° -2.2, 4.2 _60°.
3 3773
Ne 28.

B paBHOOespenHom TpeyronsHuke ABC ¢ ocHoanueMm AC u yr-
JIOM TipH BepiiuHe B, paBHbM 36°, nposesiena Guccextpuca AD. Jlo-
Kakute, uto Tpeyronbuku CDA u ADB paBHOOEApeHHBIC.
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Vbl npu QOCHOBAaHUU TPECYTrOJbHUKA:
% (180° = 36%) = 72°,

LBAD = £ZDAC= -;— 72° = 36° (1.x. AD — 6uccekTpuca).
ZADC - 180° — (72° + 36%) = 72°,

T.x. LC = LADC; ZB = £BAD, To tpeyroaptiuku ABD n ADC
paBHOGepEHHBIE. ’
Yro 1 TpeboBaocs 1OKA3ATh.

Ne 29,
B Tpeyronsruke ABC nposelieHb OHCCEKTPHCH U3 BeplIuH A H
B. Touka ux nepeceueHus 00o3Hadena D, Haiigure yron ADB, ecau
1) £4=150°, ZB = 100°;
2)LA=a, ZB=8;
3) ZC=130%
4) £LC=y.

Tak kak BK n AL — 6uccekTpucel, T0 LBAD = ZDAC, LABD =
ZDBC.

B

A

Paccmotpum A4ABD:
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1 ZA +—;— £B+ £ADB =180°(T.k. CcyMMa YIJIOB TpeYroibHUKa

2
paBHal 80°).

ZADB =180° —%(4“43).

1) LADB:]SO“-—%(SO"HOO"): 180° - 75° = 105°
2) ZADB=180° ——;—(a+[3)

3) LA+ LB+ LC=180% LA+ £B=180°— 130"
AADB=180°—%~50° =180°-25°=155°

4) LA+ LB=180°-v,.

ZADB =180° ~—21—-(180° ~y)=180° - 90° +%=90° +L.
Ortser: 1) 105°%

2) 180° — (ot + BY/2;

3) 155°;

4)90° +y/2.
N 30.

YeMy pasHBI yIJIbl pABHOCTOPOHHETO TPEYro/IbHuKa?

T.K. y paBHOCTOPOHHEIO TPEYronbHUKA BCE YIAbl paBHbl, TO L1 =
180°

L2=/3= =60°.
Orger: 60°, 60°, 60°.
Ne 31.

Tlon kakum yrioM nepecekaroTcs OHCCEKTPHCHI ABYX BHYTPEHHUX
OZHOCTOPOHHHX YIJIOB NPU NAPaICIbHBIX TPAMBIX?

T.K. cyMMa 1BYX OZHOCTOPOHHHX YIJIOB NIPY NAapaiieNbHbIX MIps-
MbIX M cexyuleli papra 180° Torma cyMma MONOBHHBI 3THX YIJIOB
pasHa 90°, a yron nepeceuens GrccexTpuc pasen 180° — 90° = 90°,
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7 \
Orser: 90°, '

Ne 32.
OnuH U3 BHELIHHX YITIOB PaBHOOEPEHHOTO TPEYTrONbHHKA paBeH
70°. Haiigute yrisl TpeyronbHuKa.

BHyTpeHHUI yron TpeyrolbHHKa, CMEXHBI CO BHEUIHHM YTIIOM
70°, pasen 180° — 70° = 110°. 310 MOXeT OBITH TOALKO YIOA MEXLY
60KOBBIMK CTOPOHAMY, T.K. HHAYE CyMMa YIJIOB TPEyTONbHUKA Gbula

651 Gonbure 180°, TakuM 06pa3oM, Yribl HPU OCHOBAHMMU: % (180° -
110°%) = 35°.

Orgert: 35°, 35°% 110°

Ne 33.

Haiinute yribt TpeyroibHHKa, 3Has, YTO BHEWHUE YIJIbI IPH JABYX
ero sepuMHax pasasl 120° 1 150°.

BuyTpeHHUH yrosn TpeyrojbHUKA, CMEXHbIA €O BHCUIHUM YIIOM
150°, pasen 180° - 150° = 30°, a ¢ yrnom 120° — pasen 180° - 120° =
60°. Tpertuii yron pasen: 180° — 60° — 30° = 90°,

Ortser: 30°,60°, 90°.

Ne 34. :
JlBa BHEWHMX yrna TpeyroasHuka pasHbl 100° n 150°. Haiimure
TpeTHil BHECIWHUH Yron.
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BuyTpennnit yrosi, CMexHBIi €O BHELIHHM yriioM B 150°, pasen:
180° — 150° = 30° a ¢ yrnom 100° 180° — 100° = 80°. Io Teopeme,
TpeTUii BHEIHeN yroJl paBeH CyMMe ABYX BHYTPEHHHX, HE CMEXKHBIX
¢ HUM yr7ioB, T.¢. 80° + 30° = 110°.

Ne 35.

B tpeyronsuuke ABC nposeaeHa Bbicota CD. Kaxas u3 Tpex to-
YeK A, B, D ne>xut MeXmy IBYMs APYrUMH, €cik yrasl 4 n B Tpe-
YTOJibHKKA OCTphIe?

3anaua peuleHa B . 34 yuebunxa (crp. 47).

Xe 36.

B tpeyrosbinke ABC mipoBeseHa Boicota CD. Kaxas u3 Tpex To-
uek A, B, D nexut Mexay IByMs ADYIHMH, ecau yronl A tynoi?
OBocHyiite oTBeT.

B

INycte Touka B aexut Mexay Toukamu A u D, toraa £B= /D +
ZC, Ho £B < 90°, ZD = 90°. TakuM 06pa3oM, NOAYYUIR NPOTHBO-
peune. Ilyctb Touka D nexuT Mexny Toukamu A U B, Toraa LD =
LA+ £C, 10 £D = 90° £4 > 90°. Takum 06pasoM, NOAYHUAN HPO-
TUBOpeuue. Taxum obpasoM, Touka A nexut Mexay B u D.

Orser: A.

Ne 37. _
Hokaxute, 4To HUCCEKTpHCa BHEUIHETO yria Mpu BEpUIHHE pas-
HOGEAPEHHOrO TPEYTro/IbHHKA NapallieNibHa OCHOBAHHIO,
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. A c
ZKBD + £DBC = £4 + ZC (110 Teopeme 4.5),
ZA = £C (1.K. 3TO YI/bl IPH OCHOBaHUU B paBHOOEAPEHHOM Tpe-
YrOJIBHHKE).
ZLCBD = ZKBD, takum obpazoM, LKBD = £/DBC = LA = LC.
T.x. ZDBC = £C, a OHM aBAAIOTCS BHYTPEHHUMM HAKpPECT Jexalli-
mu nipu npsambix DB u AC u cexyiueit BC, o BD || AC.

Ne 38. .

CyMMa BHELIHHX YTJIOB TpeyronbHuka ABC npu BepiinHax A u B,
B3THIX MO OXHOMY Il KaX/1o# BepluuHel, pasHa 240°. UeMy paseH
yron C TpeyroisHuka?

CyMMé BHYTPEHHHX YIJIOB TpeyroibHUKA NpH BeplinHax 4 u B
no Teopeme 4.5 pasHa 360° — 240° = 120°. Taxum oBpaszom, LC =
180° — 120° = 60°.

OrtgerT: 60°.

Ne 39.

Tpeyronouuk ABC. Ha nponoxeHus cTopoHbl AC OTI0XKEHS!
otpe3ku AD = AB u CE = CB. xak Halitu yribt Tpeyronsavka DBE,
3Has yIbE TpeyronbHuka ABC? ‘

Tpeyronsuux A4BD — papHoOeapeHusiii, BD ~— ero ocHosa
uue. B AdBD: £A — Buewnuii yrona ans A4BD.
Mostomy £D = %ABAC = —42—4- .

AmnarnoruyHo HaiizieM yroa E tpeyronsHuka BDE.
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b

DL 4 #

: . A C E o
ADBA u ABC e pusnvueapeunsie, 1akum vupaszoM, £ZD = (180° ~

LDAB) : 2 = (180° — 180° + £BAC) : 2 = -2'—.43/1(: (T.x. ZBAC u
£DAB cMexHbIe).
AHATOrH4HO AE—%ABCA £DBE = ZABC +— > (éBCA+éBAC)

ZE= —-LBCA = ZZC

CneposarentHo, ZDBE = /B +£2A;+% =ZB+ _Aﬁ_—;ﬁ{ cun-

tas LA, ZC, £B yraamu Tpeyronsuska 4ABC.

Ortser:  £DBE = ZABC+ 4_3:4_9.214_@?_ ,

LD = —;-ZBAC ZE =—§ABCA .

Ne 40.

Y TpeyronbHMKa OfMH W3 BHYTPEHHHX YI7oB paseH 30°, a oauH
u3 Bueiunux 40°. Hajiante ocTanbHblie BHYTpEHHKE YIIIBI TPEYTONb-
HUKA. '

B




ZBAC = 180° — ZDAB = 180° — 40° = 140° (1.x. £ZDAB v ZBAC
— CMEXKHbBIE).

£B=180° - £C ~ ZBAC = 180° -~ 30° — 140° = 10° (1.k. cymma
BHYTPEHHUX YTJIOB TpeyronbHuka pasta 180°).

Ortger: 140°, 10°.

Ne 41,
U3 BepinuHbl NpAMOro yria rpeyronstnka ABC npoBeieHa BbICO-
Ta BD. Haiigute yron CBD, 3nad, 4to
1) £4=20%
2) £A4 = 65,
3N LA=q.

Tak kak yron B — npsmoii, To To4Mka D nexkuT Ha runoTeHyse (mo
3agaye Ne 35 § 4).

Cc

B A
T.k. AABC — nipamoyroneHbii, 10 ZC = 90° — £A.
T.x. ABCD — npamoyrofbhbiii, 70 ZCBD = 90° ~ 90° + LA =
LA.
1) ZCBD=20°

2) ZCBD=65,

3) ZLCBD=a.

Orser: 1) 20°%
2) 65°%
3)a.
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Ne 42,

U3 sepmuubl Tynoro yrna B rpeyroyiibHuka ABC npoBeneHa BH-
corta BD, Haiiaure yrne TpeyronsHuka ABD u CBD, 3uad, uro ZA4 =
o, ZB=p.

¥ |

B
£C=180°—(a + B)
T.x. ZCDB — npsmoyronshblit, To ZDBC = 90° — £C = 90° ~
180°+ta+B=a+p—90° '
T.x. £ZDBA — npaMoyroneHsiii, 10 ZD = 90°
ZLABC=90° - £Z4=90°-q..

Orser: 90°, a, 90° - a; 90°, 180° — (a + B), (o + B) — 90°.

Ne 43.
Jloxaxute, 4TO B IPAMOYTOJILHOM TPEYToiLHUKE ¢ yrnom 30° ka-
TET, NPOTHBOJIEXKALLMIA ITOMY YTy, PABEH NOJOBHUHE THIIOTEHY3bL.

3anaua peuiera B 11. 35 yuebHuka (cTp. 48).

Ne 44. .
Haitaure yrnsl npaMOYrosbHOro paBHOGEAPEHHOIO TPEYIrOALHU-

Ka.
A
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[pamoli yron Moxer CbiTh TOJBKO TIPH BepLIHHE, T.K. HHAYE
cymMa yriioB Tpeyrojistmnka Oyaet 6onsuie 180°. Vst npu ochoBa-

HHH PaBHEI % (180° —90°) = 45°.
Orser: - 90°, 45°, 45°,

Ne 45,
B pasrocroporHeM Tpeyrosnibhike ABC nposeneHa meauana AD.
Haiinure yrset TpeyronsHika ABD.

ZLC = LA = £B = 60° (10 CBONCTBY paBHOCTOPOHHErO TPEYTONb-
Huka). T.K. Meanana gsnsercsa BwicoToil, To ZD = 90°, ZB = 60°,
£DAB=90° - £B = 30"

Orser: 30°, 60°, 90°.

Ne 46.
BricoThl TpeyronsHuka ABC, nposejerusie U3 pepuiud 4 u C,

nepecexaorcs B Touxe M. Haitgure LAMC, ecmi £A4 = 70°, £C =
80°.

B A4CCy:

£A =170° (u3 yciopus), £C; = 90°, LACC; =90° - 70° = 20°.

B AACA;:

£C =80° (u3 yenosns), £A; = 90°, ZA4,1AC = 90° — 80° = 10°,

B AAMC: T.K. cymMMa BHYTPEHHUX YINOB TPEYTOJIBHMKA paBHa
180°, To

LAMC =180° — (LA, AC + £CCA) = 130° — 20° - 10° = 150°.

Orser: 150°.
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Ne 47,
B tpeyronsuuke ABC meanana BD paBHa nonoBuHe cropoubi AC.
Haiigure yron B tpeyrojibHHKa.

B

]
A

A D ' c
Mycts ZADB = x, Torna ZBDC = 180° - x (CMEXHBIiA yroi).
AADB u ADBC paBHoGeapenHEIe (110 noctpoeruio). Takum obpa-
soM, ZA=ZABD = % (180° —x).

ZC=/4DBC = -;- (180° - 180° +x).
/B=£DBC + ZABD = 90° —§+-’25 =90°,
OTBeT: 90°.

Ne 48.

Tlpamas a nepecekaet orpe3ok BC B ero cepeaune. Joxaxure.
4yto TOYKY B M C HAaXOAATCA HA OJVHAKOBOM DAcCTCAHHH OT Ops-
Mmoii a. '

Iposenem uepe3s Touxu B u C npsmble, NepreHAMKYNIpHbIe Nps-
moii a. B A4BB,; u AACC;:

£BABy = ZCAC| (xak BepTHKAIbHbIE),

LBy =£C;=90°

AB=AC (no ycnosuio).

£LB=90° = £LBAB, =90° - £LC1AC = £LC
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Taxum oBpazom, AABB; = AACC) no no runoTese U npuiexaile-
MY K Heii yrnv, otkyna BBy = CC;.

Re 49,

Orpesok BC nepecekaer npamyto a B Touke O. Paccrosxua or
Touek B u C no npamoll a papHel. Jlokaxurte, 4To Touka O saBasercd
cepenvHoii otpeska BC.

B AOBB, n AOCC,:
ZBOB| = ZCOC; (KaK BepTHKaNLHbIE),
LBy = AC, =9(°
ZB=90°— ZBOB, =90° - £C,0C= £C
OB = OC (13 ycnoBus)

C

1

Takum obpasom, AOBB; = AOCC; 1o 2-My NpU3HAKy PaBeHCTBA
TpeyrojibHHKOB, 0TkyAa OB = OC. Takum obpasom, Touka O — ce-
peauHa otpeska BC.

Je 50.

JlokadkuTe, YTO paccTosHUA OT JIOOBIX IBYX TOYEK NPAMOH IO
flapannienbHoi NpsIMOil paBHBI.
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3ajaya peueHa B 1. 36 yuebruka (cTp. 49).

Ne 51.
JlokaxuTe, YTO PACCTOAHMA OT BEPIUUH PaBHOCTOPOHHEro Tpe-
YroJIbHHKA 10 NPSMBIX, COAEPXKallHX NPOTHBOIEKALIME UM CTOPOHEI,

paBHBL

IMoctpouM BbicoTsl A4, BBy, CC,.

B A4ABB,, AB|BC u AAC,C:

AC=AB=BC

LA = LC = £B (1.x. AABC — pasHobepexHbiii), TakiM obpa-
30M, '

AABB, = AB1BC = AACC 110 rNIOTEeHY3€ M OCTPOMY YTy, OTKY-
naBB; =AA| =CC|.



§ 5. TEOMETPHYECKHE IIOCTPOEHHUA

Ne 1, .
Jokaxute, 4to Mo6OH Nyd, MCXOAALIMI M3 LIEHTPA OKPYKHOCTH,
fepeceKkaeT OKPYXHOCTb B OfIHOH TOuKe.

Jly4 nepeceuer okpy>XHOCTH Ha pacCTOAHUM paiMyca OT LeHTpa
OKDYXHOCTH. JIpyroil TOUKH OKPYXHOCTH Ha Jyue OBITH HE MOMET,
T.K. Ha JIy4e MOXHO OTJIOXKUTD TONBKO OZUH OTPe30K AAHHOH JUTHHBL

YTBepxkacHHE AOKA3aHO.

Ne2,
Jokaxure, 4TO npaMas, NPoOXoAAlai Hepe3 LUECHTP OKPYKHOCTH,
nepecekaet OKPYXKHOCTh B ABYX TOUYKAX.

Ipamas — 310 ABa Jyya, UCXOAAIMX U3 OJHOH TOUKH, MeXay
kOTOpbIMH yron paseH 180°. Taxkum o6paszoM, Ha OCHOBE MpeABILY-
1ieif 3a7a4M JOKA3LIBAEM ITY.

Ne 3.
Jokakute, 4TO ZHaMETP OKpYXHOCTH, NMpoxoAsaileil uepes cepe-
JHHY XOpIbl, NEPNEHANKYIAPEH eil.

3agnaua peuiera B 1. 38 yyebuuka (ctp. 55).

Ne 4,

Copmynupyiite U JOKaxHTe TeopeMy, 00paTHYIO YTBEP)KACHHIO
sanauu Ne 3,

Teopema: Jlokaszars, YTO JHAMETP OKPYKHOCT, IPEMCHAMKYAP-
HEIH XOPJIC, NPOXOAUT YePe3 €€ CEPeAMHY.



B AAOC u ACOB:
OA = OB, T.x. O4 u OB — paauycsi okpyxuoctH, CO — obias
TOpoHa, TakuM obpazoM, AAOC = AOCB 1o runoTeHys3e U KareTty.
otkyna AC = CB.

o
C
A \/B
NS,

1) Y3 ToukM RaHHO! OKpPYKHOCTH IMPOBEEHBI AUAMETP H
XOpAa, paBHad pasuycy. Haliaurte yron mexay HUMH.

2) M3 Toukn naHHO#! OKpPY>XHOCTH NpPOBEAEHSB! IBE XOPJAbL
paBHble paxuycy. Halizute yros Mexay HuUMH.

1) OB = BA = OA (no ycnoeure), TakuM obpasom, A4OE -~
PaBHOCTOPOHHHMIA, OTKy1a LOAB = 60°.
2) Anuanoruw4yHo ZOAC = 60°

(D

C
ZBAC = LZOAB+ £0AC = 60° + 60° = 120°,
" Orser: 1) 60°%
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2) 120°.

Ne 6,
JlokaxuTe, 4TO cepelHHble MepneHHKYNaph! K ABYM CTOPOHaM
TPEYroJbHHKa NEpECEKaloTCs.

3aznaua pelena B 1. 39 yuebnuka (ctp. 56).

Ne 7. .
MOXET 1M OKPYKHOCTEL KACAThCs NpAMOii B AByX Toukax? O0b-
ACHHUTE OTBET.

JlonycTuM, OKpY»KHOCTB ¢ HeHTpoM O KacaeTrcs NpsaMod B ABYX
Toukax A4 u B, takuM obpasoM, y Tpeyronbhika AOB: LOAB =
ZOBA = 90", a 5Toro He MOXeT ObITh.

QrBer: HE MOMET.
X 8.

ﬂOKa)KHTe, 4TG KacareilbHas K OKPYXKHOCTH He UMEET C Heit apy-
rux abuiux TOUCK, KpOMC TOYKY KaCaHWd.

3aaaua petena 8 1. 40 yyebunka (ctp. 57).

Ne 9.
Kakue yrasi obpasyet xopaa 4B, paBHad paauycy OKpY}HOCTH, C
KacaTenbHol B Touke A7




OB = OA = AB (110 ycnosuio), Takum obpasoM, £O0AB = 60° (T.k.
AA4BQO — paBHOCTOPOHHHIH).
T.k. OA L a, To ZBAK = 90° - 60° = 30°.

OreeT: ZBAK =30°.
Ne 10.

Haiiaure yrief, MOA KOTOPLIMM IEPECEKAOTCA NpPAMBIE, KaCaK)-
LLHECA OKPYXKHOCTH B KOHLIAX XOP/Ibl, PaBHO# paauycy.

ZLABK = ZBAK = 30° (43 npeasinyLueii 3a1a4u)

ZBKA = 180° - (LBAK + ZABK) = 180° — 30° — 30° = 120° (1.
CyMMa BHYTPEHHHX YTJIOB TpeyronbHuka pasta 180°).

4BKF = 180° - 120° = 60° (T.x. £ZBKF 1 ZBKA CMeXHEIE).

Orser; 60°, 120°,

Ne 11.

OxpyxHocTu ¢ pagdycamu 30 cMm u 40 cM kacatores. Haiigure
p,aCCTOHHE MEXIY LICHTPaM OKPYXXHOCTEH B CilyuasX BHEIIHEro M
BHYTPEHHEr0 KacaHHs.

Touku O, 4, O, Nexar Ha oHo# npsmoii. PaccMoTpuM 2 ciayuas
1) Cnyugait BHyTpEeHHEr0 KacaHusi OKPYKHOCTEH.
00,=04+014=30+40=70 cm
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2) Cnyyaii BHYTpeHHEro KacaHua OKpPYKHOCTEH.

0,0=04—0,4=40-30=10 c™

Ortser: 70 ¢cm, 10 cMm.

Ne 12.
MoryT nu kacaTbCs ABE OKPYXHOCTH, €CJIM MX PajuyChl paBHbI
.5 cm 1 50 cMm, a paccTOAHUE My LeHTpaMid 60 cM?

JlonycTHM, OHM KacaloTcs, TONAa MX HEHTPH M TOUKA repeceye-
HHs TE&KAT HA OHOMN MPAMOH U PACCTOSHHUE MEXAY LICHTPAMU PaBHO
6o 25 + 50 =75, mubo 50 — 25 = 25, Ho 75 # 60 u 25 # 60, Takum
o6pa3oM, NPHULTH K APOTHBOPEYHIO.

Orser: HE MOIyT.

N 13,
1) Touxu A4, B, C nexar Ha npamoil, a Touka O — BHe
npsamMoit. Moryt im gBa tpeyronshuka AOB u BOC GbiTh paBHOOEA-
peHHbIMU ¢ OCHOBaHMAMH AB 1 BC? OGocHyi#iTe OTBET.



2) MoryT 1 OKpPY>XHOCTb M TpAMan nepecekatbca Oonee
4eM B ABYX TOYkax?

1) Jonyctum, AAOB u ABOC — paBHODeApeHHbIE, TaKUM
obpazoM, AQ = OB = OC, u LA = £C = LABO = LOBC, a ato
BO3MOXHO MMIlb ecnu ZABO = ZOBC = 90°, T.K. OHU CMEXHbBIE, TO
€CcThb HX CyMMa pasHa 180° HO Torga £4 = £C = 90° 4ro He MOXeT
6bITh, T.K. B 9TOM Clydae CyMMa YIJIOB TpeyrojbHuka OyxeT 601b-
we 180°,

A D B K C

2) IycThb npsMast a Nepecekact OKPYKHOCTS € LIEHTPOM B TOUKE
O xo74 65l B Tpex TOuKax 4, B, C, Toraa Touxu 4, B, C npuHaznexar
okpyxkHoctd, # 04 = OB = OC (kax paadychl) U niexar Ha npamoii a.
Tpeyromeunukn O4AB n BOC — pasHoGegpeHHbIe. Ho 3TO HEBO3MOXK-
HO (B 1. 1 MBI 3TO AoKa3aM). 3HAUUT, NPEAMIONIONEHUE HE BEPHO, MO-
IyT nepecexarbca 6ojiee yeM B ABLX TOUKAX.

OrtseT: 1) He MOTYT;
2) He moryT.

Ne 14
1) OxpyxHocTH € UeHTpami O u O) niepecekalorcs B To4-
kax A u B. Jloxaxute, uro npsmas AB nepnesRuKyIsIpHA npsamoil
001. -
2) Jokaxure, UTO ABE OKPYKHOCTH HE MOTYT IepeceKarhb-
cs Gonee 4eM B ABYX TOUKaX.
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1} HMokaxeM, uto AB 1 OO;.
B AOAO] 14 AOBO]Z
04 = OB (xak paguychi),
0,4 = OB (xax paanychi),
00, — obuias.

Taxkum obpazoM, AOAQO, = AOBQ, no 3-My npu3HaKy paBeHCTBA
TpeyroNbHUKOB, otkyaa ZAOK = LKOB, ZAOK = ZBO\K.

B AAOB:

04 = OB, cneaosarensHo, AAOB — paBHoGenpenHsiit, ZAOK =
ZKOB, taxum obpazoM, OK — OuccexTpuca, kOTopas SBIAeTCS U
BHICOTOH, T.K.A4OB — pasHobeapennbi, 1o ecTe OK 1 AB.

Taxum obpaszom, AB 1 Q0.

2) JloxaweM, YTO OKPY>KHOCTH HE MOTYT nepecekarscs Oonee
4eM 8 ABYX Pa3sAHYHBIX TOUKAX, .

JlonycTuM, 4To A8 OKPYKHOCTH € LeHTpam# O u O nepeceka-
IOTCA X0Ta Obl B TPEX pazanisbX Toukax 4, B, C, rornansn. 1 AC L
00,, AB 1 OO,, HO 3TO HEBO3MOXHO, TaK KaK uepe3 JAHHYIO TOUYKY
A MOXHO NMPOBECTH OJHY U TONBKO OJHY NMPAMYIO, NEPNCHINKYIAP-
"yio O0;.

Takum 00pa3om, Mbl HPHLLTH K IPOTUBOPEHHIO.

M 15",

1) UYepes TotuKy A OKPYXXHOCTH € lleHTpoM O 1poBefieHa
npsAiMas, He Kacalowascs OKpYKHOCTU. OB — neprneHaukynsp, omny-
LleHHBIH Ha npsamyto. Ha npoaonxeHnn orpeska AB oTnoxkeH oTpe-
30k BC = AB. JlokaxuTe, 4To Touka C N€XHUT Ha oxpyxcﬂocm.
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2) JIokakMTe, Y4TO eCaM npAMad HMMEET € OKPYXKHOCTBEO
TOQIbKO OJHY O6LUYIO TOUKY, TO OHA AB/IACTEA KacaTeJbHON K OKpyX-
HOCTH B 3TQH TOUKE.

3) Hoxaxute, 4T0 €CHM JBE OKPYKHOCTH UMEIOT TOJNBKO
OAHY Of1LYIQ TOUKY, TO OHH KacaloTcA B 3TOI TouKe.

1) Tax kak npsaMas a He KacaeTcs OKPYXHOCTI, TO OHa nepece-
KAaET OKPY/KHOCTb B IBYX TOUKaX.

B A4OC:

OB — mezauana (T.x. AB = BC (no ycnosuto)) 4 Bricota (T.K. OB
1 a (ro ycnosmio)). 3nauut, AdOC — paBHobGeapenHsiit. Takum o0-
pa3oM, OA4 = OC 4 takum obpazom Touka C NPHHALIEKUT OKPYIKHO-
CTH.

2) Tlycts npsimast a uMeeT ¢ OKPYXHOCTBHIO TOJNLKO OHY 00-
Y10 TOUKY A, HO HE ABSETCH KacarelbHOW, T.€. HE MepneHauKy-
nspHa pajuycy OA, Taknm oOpasom, U3 To0UKH O MOXKHO TIPOBECTH K
NpsAMOH neprnieHAnKyJsap OB, He coBnagatomuii ¢ OA4. Ha npononke-
HU¥ orpe3ka AB ornoxkuMm orpe3ok BC, pasubiii oTpesky AB. Toraa,
13 0. 1, Touxu 4 v C nexat Ha oxpyxHocTi.ITpoTuBopeune, T.K. 1Mo
YCIOBHIO NpAMad @ MMEET € OKPYKHOCTBIO TOJNBKO OAHVK O0UIYIO
TOYKY.

3) Ecnu nBe OKpyXHOCTH KacalOTCs B HCKOTOPOil Touke A4, TO
OHH MMeIoT O01LYI0 KacaTeNnbHYIO B 3TOM TOUYKE.

[lycts Touku G, O, A He nexat Ha OZHO#H NPAMO, TOrAa UMeeM
AOO\A. lpamas OO, pa3buBaeT IUIOCKOCTh HA [IBE MOJYNJIOCKOCTH,
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B oaHoH M3 KOTOpPBIX JEKMT Touka 4. AOOA = AOOA4, o 1-my
npusHaky. Or nyya OO0 otnoxuM B APYIYHO0 MOJIYIUIOCKOCTH
£A10,0 = ZAO,0 4 Ha HeM oTnoxuM otpe3ok OA4y = OA. O4 =
043, O14 = O14,, otkyna Touka A; siBnsercsa obmiei Toukoit oGenx
oxpyxkHocteil. [lpotusopeune. Ilo yCioBMIO OKPYXHOCTU HMEKOT
TONLKO OAHY TOUKY MNepecedeHus. Takum oGpasom, Touku O, Oy, A
AleKaT Ha OLHOH NpAMOii.

Yepes Touky 4 npoBelem npamy:o a, a . OA. TakiM obpazoM, a
— KacaresbHasa K nepeoii okpyxiiocty. Tak kak toukn O, O}, 4 ne-
#ar Ha oHOH npamoii, To 014 L a. Taknm cbpazom, a — Kacartelib-
Hasg Ko BTOpO#l OKpyxHOCTH. OTKynRa moiydaem, 4TO ox\pyxmocm
KacaloTcs B TOUKE A.

N 16",
1) U3 oxHOIt TOUKHM NPOBEACHBI iBE KacaTelbHbIE K OKPYX-
HocTH. JJoKaxkuTe, UTO OTPEe3KH KacaTenbHuX MP 1 M(Q paBHbL
2) Jokaxure, 4TO uepe3 OAHY TOUKY HE MOXET IIPOXOIHTL
QOblIe ABYX KacaTeNbHbIX K OKPYXKHOCTH.
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1) BAOPMu AOQM:
OM — obmas,
OP = 0Q, KaK paguychl,
OP L MP, OQ 1 MQ (1.x. MP n MQ — xacatenbHbie).

Takum obpasoMm, AOPM = AOQM nol-my npu3HaKy paBeHCTBA
TpeyrenbHukoB. Otkyga MP = MO.

2) Hyctb 4epe3 TOUKY M MOXKHO [TPOBECTH TPH KacaTeNbHBIX K
okpyxHocTi: MP, MQ, MA. Torga u3 n. 1 caenyer, uro MP = MQ =
M4, otkyna touky P, (', A nexar Ha ORHOH OKPY)XHOCTH € LEHTPOM
M. Tlomyuunocs, 4TO JBE OKPYKHOCTH MMEIOT TpH obie odxH.
ITpotuBopeuue. B 3adaue 14 § 5 Mbl 510 Aoxasanu. TaxuM obpazoM,
yepes JaHHYIO TOYKY HeNb3sl MpoBecTH Gonee ABYX KacaTeNbHBIX K
JaHHOH OKPY>KHOCTH.

Ne 17, _

OaHa OKpYXHOCTE ONHMCaHa OKOJO PABHOCTOPOHHETNO TPEYronb-
HMKa, a Apyrad BrucaHa B Hero. Jlokakute, 4TO UEHTPBI 3TUX OK-
pyXKHOCTEH CORMTALAIOT.
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IeHTp OKpYXHOCTH, BIIUCAHHOH B TPEYTOJbHYUK, ABJIACTCA TOUYKOH
nepeceyeHus ero buccekTpuc.,

LIeHTp OKpPYXHOCTH, OMUCAHHOH OKONO TPEYTOJBbHHKA, ABJACTCH
TOUKOIi1 MepeceucHus cepeAUHHbBIX IepICHAUKYIIAPOB.

B paBHOCTOpOHHEM TpeyroibHUKe OUCCEKTPHUCEHI ABISIOTCS U Me-
J1aHamMH M BbICOTaMM, OTKY/a OHH SABJISAIOTCA U CEPEAMHHBLIMH Iep-
HeHAMKYJIApaMu. 3HAYUT, LEHTPbI BINUCAHHOM M ONHCAHHOH OKpYX-
HOCTH COBManaroT.

Ne 18.
OKpyXKHOCTb, BIMCAHHAA B TpeyronsHUK 4BC, KacaeTcd €ro cro-
. +AC—
poH B TouKax Ay, By, C;. llokaxute, yto AC, =L4£——AZ§——B£.

OTpe3KH KacaTeNbHLIX K OKPYXKHUCTH, MpPOBEJCHHHE M3 ORHOM
TOYKM, PABHBL

AC| = AB) (110 CBOIICTBY KACATCHABLHLIX) _

ACy + ABy = AB - BC, + AC — CB, = AB + AC — (B4, + CA)) =
AB+AC - BC=2AC

A
Bl
ce‘
c
4, B
Taxum obpazom, AC, = &%ﬁ'ﬁ

Ne 19.
TlocTpoiiTe TpeyroibHUK MO TPeM CTOPOHaM a, b U ¢.
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3apaua peiieHa B 11. 43 yueGauka (ctp. 58).

Ne 20.
Han tpeyronshux ABC. Tloctpoitre apyroii, paBueii emy Tpe-
yronshnk ABD.

HOCTpOCHPle ACHO H3 pPHCYHKA.

Ne 21.
[MocTpoiiTe OXPYXHOCTH AAHHOIO paauyca, NPOXOAALLYIO Hepes
JABe JaHHBIE TOUKH.

B

Hentp oxpyxHOCTH OyaeT jiexaTh Ha CEPEAVUHHOM [MepleHIH-
KyJspe, IpOBeAEHHOM K OTpe3ky AB, Ha paccToanuu, paBHCM ¢ OT
A nB.

Ne 22.
[MocrpoiiTe TpeyroiabHUK MO ABYM CTOPORAM M PAaflyCy ONHCaH-
HO# OKPYKHOCTH.
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INocTpoum oKpyKHOCTH NAHHOIO panuyca, OTMETHM Ha Heil npo-
M3BONBHYIO TOUKY H OT Hee OTJIOXKHM JaHHbIE CTOPOHBIL.

Ne 23.
IMocTpoitte TpeyrontHuk ABC 10 CRERYIOMNM AAHHEIM:
1)n0 ABYM CTOpOLIAM M YIIIy MEMKIY HUMH:
a) AB =5 cm, AC = 6 cm, LA = 40°,
6)AB=3cM, BC=5cM, LB=170°.
Z) no CTOpOHE H NpuUIIeKallMM K Heil yraMm:
a) AB=6cM, £4 =30°, £B =50
G) AB =4 cM, LA =45°, £B = 60°.

1) Tocrpoum yroa (cMm. n. 44 yuebruka, ¢Tp. 59) ¥ Ha cTopo-
Hax yrja OT BepliMHbI OTHOXUM JBE JaHHLIX CTOpOHBL CoeluHAM
JBE NONYHCHHBIE TOKH 1A CTOPOHAX yria otpeskom. IMonyuum Tpe-
YTOJIbHHUK.

3anava 6) nenaeTca aHaJIOTMYHO.,

2) CTpouM NaHHBIA OTPE3OK, OT KORUOB OTPC3KA OTKNALIBAEM
yrasl (cM. 1. 1). Touka nepeceuennst cTopoH yrios Oyner Tpetseit
BEpLUMHOI TpeyrojlbHHKa.

NNe 24,
INocTpoiiTe TpeyroALHMK NO ABYM CTOPOHAM M YIUTY, NpOTHBOE-
*waileMy Oonbrieit U3 HAX.
DNa=6cM b=4cM, o =700;
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2)a=4cm,b=6cm, B

1) [IToctponM oTpe3ok, pasHbii 4 cM. Konenl orpeska 6yner a8-
JIATBCSA BePINUHON AAHHOIO yrja, U3 APYroro KOHLA MpOBENEM OK-
PYXHOCTB € ¥ = 6 cM. Touka nepeceMenuii CTOPOHBI yrila H JaHHOH
OKPYXHOCTH OyZieT TpeTheil BepilnHOH TpeyronsHHKA.

TTyHKT 2) aHaJIOTM4HO.

Ne 28, )
[Mocrpoiite paBHOGenpeHHLIN TPEYTONBHUK MO OOKOBOI CTOpOHE
M YTy TIpM OCHOBAHMH.

T.k. y paBHOOEAPEHHOLO TPEYroJibHUKA YIJIBI NMpPH OCKOBAHHH
paBHbl, TO JaHHad 3a7a4a CBOAWTCA K MOCTPOCHUIO TPEYTOIBHHUKA 10
IBYM yTiaM U cTopose (cM. Ne 23).

Ne 26,
Iocrpoiite OKPYXHOCTE, BIUCAHHYIO B JaHHLIA TPCYrONBHUK.

T.K. LEHTP BMHCAHHOH OKPYXHOCTH JICKUT Ha MepeceucHuu ero
OHMCCeKTpHC, TO 33Aada CBOAUTCA K MOCTPOSHUIO GuccekTpuc (cM.
1. 45 yuebuuxa, c1p. 59).

Ne 27.
Pa3fenure yroi Ha ueTsIpe PaBHbIC HacTH.

JenuM yron momnonam, 3aTeM KaKAYIO MOJOBHHY €l NOM0iaM
(nn. 45 yyeGHuka, cTp. 59).

N 28.

IMocrpoiite yrist 60° 1 30°

CTpo¥M TNPOM3BOJNLHBIA PABHOCTOPOHHMN TPEYTOJBHUK, 3aTEM
OZMH W3 €TO YIVIOB AeiuM nonosiam. 60° : 2 = 30° (cm. 1. 45 yueGuu-
Ka, cTp. 59).
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Ne 29,
Jau Tpeyronbuuk. [Tocrpoiire ero MeaAuaHsL

Mezanana nenuT MPOTHBOIMOJOKHYIO CTOPOHY moronaM. Takum
ofpa3oM, 3aJa4a CBOJUTCA K ACJICHUIO OTpe3ka nonomam (cM. n. 46
yueGHUKa, cTp. 72).

Ne 30. ‘
Iloctpolite TpeyroiasHUK MO ABYM CTOPGHAM H MeaMuaHe, IIpOBe-
ASHHOH K OQHON U3 HUX,

Crakana nocTpouM TPEYIObHHK MO CTOPOKE, MOJJOBHHE CTOPOHDL
U Me/IHaHe, 3aTeM MPOUTIM NOJNCBHHY CTOPOHLI IO HENoH u coeau-
HHM C TpeThell BEPILIMHOMA.

Ne 31. _
Tocrpoiite TpeyronpHUK MO CTOPOHE, MEAHAHE, NMPOBEACHHON K
3Toli CTOPOHE, ¥ PASHYCy ONHCAHHOH OKPYKHOCTH.

ITocTpouM OKpPY>XHOCTb HAHHOIO pajaHyca, BO3bMEM Ha HeEil
[POU3BONBLHYIO TOYKY M IOCTPOMM AAHHBYIO CTOPOHY, 3aTeM pasie-
AWM ee NoNoJNaM U MOCTpOMM MeauaHy. HakowHen, coeuHUM Bep-
IIKHbL

Ne 32,
IocTpoiiTe TpeyrojbHuUK MO ABYM CTOpPOHAM H MeIHane, NMpose-
JIeHHOH K Tperheil cTopoHe.

(cM. puc. 110 yueburka)

IMycts A8e cTopoHbI OYAYT @ U b, a MeAHaHa — m1.

TMocTponm TpeyroabHMK NO TPEM CTOPOHAM:

AB=a,BD=b,AD =2m;

Iposenem meauany B4, u Ha ee APOAODKEHHH OTIOXUM 4,C =
A|B;

[poserem cropony AC.
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AABC — nckomblii. JIokaykeM 3T0:

ABA;D = ACA,A (no 1-My npu3Haky paBeHCTBA TPEYTONbLHUKOB).
Taxum oGpazom, AC=BD =5

AB=qa

AA1=AD=2m:2=m

AA; — menuana,

Taxum ob6pazom, A4BC — UCKOMBIIA.

Ne 33,
Has Tpeyroneuuk. [TocTpolite ero BbICOTHL

TloctpoeHHe BBHICOTHI CBOAUTCA K MOCTPOEHHIO NEpPIIeHANKYNApa
{cMm. . 47 yueOnuka, crp. 60).

Ne 34.
Toctpoiite OKpYKHOCTD, ONKUCAHHYIO OKOJIO JAHHOTO TPEYTOABHHKA.

T.K. USHTP OXPYIHOCTH, ONMCAHHOI OKOJIO TPEYTONbHHKA —
TOYKA MEpecedeHN CEePeAUHHLIX NEPNEHAUKYIAPOB, TO IIO-
CTPOCHHE CBOAUTCA K {IOCTPOSHMIO NEPHEHAMKYApoB (3azava
Ne 33).

Ne 35.
Tloctpoiite npaMOYyronbHEIH TPEYroNEHUK 110 THIOTEHY3€ H KATETY.

Ha npousronsHol npaMoit CTpouM NepneHAMKyAsp ANMHBE KaTe-
Ta, 3aTEM OT BePUIHHBI KATETA CTPOMM OKPYXHOCTb € PATUYCOM Ti-
NOTEHY3bl, TOCAE COSAHHAEM BEPILKHDL
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Ne 36.
HNoctpoiite pasHOGeapeHHbIH TPeyronbHUK M0 OOKOBOH CTOpOHE
H BBICOTE, OMYHIEHHO Ha ocHORaHHe.

Cm. Ne 35, HO rMIOTEHY3Y Ha0 OTK/IAABIBATE B 00€ MOMYMIOCKO-
CTH.

Ne 37.
[TocTpoiiTe TPEYTOABHUK O ABYM CTOPOHAM H BBICOTE, ONYIICH-
HOM Ha TPETHIO CTOPOHY.

Cm. Na 35.

CyluecTByeT ABa PELIEHHA:

1) OT BHICOTBI OTKIAABIBATL OTPE3KHM AaHHON ATHHBL B OOHY
CTOPOHY '

2) B pa3Hble CTOPOHBL.

Ne 38.
Iocrpoiite TpeyroALHHK MO JByM CTOPOHAM M BBICOTE, ONYLUEH-
HOH HA OAHY U3 HUX.

[MposoniM NpaMylo, 3aTeM CTPOUM Ha Hell BeicoTy. OT BepUIMHEL
BBICOTHI OTKJIAABIBAEM OTPE30K, PaBHBIA NMEPBGil CTOPOHE, OH Nepe-
CeYeT Hally MPAMYIO0 B HEKOTOPOU Touke, OT KOTOPOi#l MEI OTIOXUM
O mepBOHAYATLHOH IPAMON BTOPYIO CTOPOHY. 3aTeM COCAHHAM BCE
BEPIIMHBI H MOJY4HUM HCKOMEL TPeYroJbHUK.

Ne 39,
TlocTpoiiTe TpeyrolbHUK MO CTOPOHE M MPOBEACHHBIM K Hell Me-
JIHaHe ¥ BRICOTE.

CHauasna CTpOHM NPAMOYTONBHEIM TPEYrOJBHUK, Y KOTOPOro M-
MOTEHY3a —- 3aiaHHad MeJUaHa TPEYTo/LHHKA, 4 KaTeT — 3afaHHas
BBICOTA. 3aTEM OT OCHOBaHMA MeAHaHbl B 06€ CTOPOHBI OTKNALIBAEM
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OTpe3KH, paBHbie Y2 CTOpOHBI TpeyronbHuka. IloToM coelunsieM
BEPLUMHBI U TIOJYYMM HCKOMBIH TPEYroNbHHUK.

Ne 40.
IMocTpoiite paBHOGEAPEHHbIIl TPEYTONILHUK [0 OCHOBAHHIO H pa-
JMYCY ONUCAHHOM OKPYAKHOCTH.

ITocTpouM OKpPY)XHOCTH J@HHOIO pafnyca, 3aTeM MPOBEAEM XOp-
Iy, paBHy10 naHHOW cropose. Ilocne mpoeeseM cepenuHHBIH mep-
NEHIUKYJAP K MONYYSHHOMY OTpe3Ky. Touky nepecevueHHs OKpyX-
HOCTH C CePeHHBIM NICPNECHANKYIAPOM COeAUHHM ¢ KOHLIaMK XOp-
Jbl. [lomyaum paBHoOeApEeHHBIH TPEYTONLHHK.

Ne 41,

Jlokaxure, 4TO TEOMETPHYECKOE MECTO TOUEK, YAAICHHBIX OT
JaHHOM NPAMOi Ha pacCTosHue h, COCTOMT U3 ABYX NPAMBIX, Mapai-
JIENbHBIX JAHHOH M OTCTOSIIMX OT Hee Ha h.

D

= wH =

T.K. paccTosAHKE OT NpAMON IO HEKOTOPOH TOYKM ~— 3TO €CTh
NEPICHANKYIAP K 3TOH NpsiMOit Yepes 3Ty TOUKY

JlokaxeMm, uto nobad Touka, yaaneHHas oT g Ha h nexur nubo Ha
¢, iubo Ha b,

Ilycts Touka D He Ne:xUT HY Ha b, HU HA C, U paccTosHEE OT D 10
TOYkH A Ha upsMolt paBHo A.

TormaDA=huAD 1 a.

Ho CA taioxe paro hu C4 L a.
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Cnenoparenbto, Touk C u D nubo €oBnanaiot, Jubo NpoTHBO-
MOMOKHBI OTHOCUTENBHO NPAMOI 4.
To ecTb ToMKa D s1exUT Ha npaMoit b WK Ha c.

Ne 42,
Ha nanHoii npaMoit HaliAUTe TOUKY, KOTOPad HAXORUTCH HA JaH-
HOM PacCTCAHMK OT APYroi AaHKCH npaMoi.

CorracHo 3anaye Ne 41, rcoMeTpuueckoe MECTO TOUYEK, HAXOAA~
HIWXCA HA AAHHOM PacCTOAHKY OT AAHHOH MpAMOM, COCTOUT U3 OBYX
napanienbHbX NPAMbLX, BApAUICALHBIX AAHHON, # OTCTOMT 0T Hee Ha
JAHHOE PacCTOAHME.

e 43,
Hancer Tpn Touky 4, B, C. TlocTtpoiite Touky x, KOTOpas cAMHAKO-
BO yAajl€Ha OT TO4EK AuBu HaxoANTCAd Ha JaHHOM pacCTofsHHU OT
Toukn C.

Toura x AomKHa OITE:

1) oxuHakoBO yaaieHa ot Toyek 4 U B;

2) Haxonurcs Ha JAHHOM PaccTOsHUM OT ToukH C.

1) Toyka x NeXKUT HA CEPEAMHHOM MEPHNEHAUKYIAPE K OTPE3KY
AB.

2) Touka x meXuT Ha OKPYKHOCTH AAHHOIO panuyca, C LeH-
TpoM B Touke C.
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HUckomas Touka x JeKMT Ha NepeceHEeHUU CEePCAMHHOrO NnepricH-
IHKYSPa ¥ OKPYKHOCTH.

Ne 44,
Ha naunoit npsMoil HaiimuTe TOYKY, paBHOYAAACHHYIO OT ABYX
JaHHBIX TOYEK.

B

x

\

Touka x nexuUT Ha NepeceteHn CEPeTMHHOIO NEPIEHAUKYApa K
oTpesky AB u npamoii a.

Ne 45,
Jaubl yeToipe Touku 4, B, C, D. Haiinute TOUKy x, KOTOpad ofuHa-
KOBO yZianteHa oT Touek 4 ¥ B u omuHakoBo yganeHa ot touek Cu D.
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Touka x JeXHUT Ha NMEPeceUeHNH CepeAHHHbIX NEPNEHANKYIAPOB
K oTpeskaM AB u CD.

*
Nedé.
IMocrpoiite TpeyronbHuK, €C/IM 3afaHbl CTOPOHA, NpHIeXaLHi K
Hel yroj U cymMMa ABYX APYTHX CTOPOH.

IlycTe AaHbl ABa OTpe3ka @ U m u yroda o. Hano noéTpomb AA4BC
Taxoii, uro BC =a, ABCD AB+ AC = m.

Peluenne BO3MOXHO JMUIb MpH @ < m T.K. CyMMa JOOBIX ABYX
CTOPOH TpeyroybHKKa 60nbIie TpeTheil CTOPOHEL

INMoctpoum ABCD no psym ctopouaM (BD = m, BC = a) u yray
Mexay HuMK (£B = o).

Ilposenem cepeauHHbii nepneHaukynsp ot CD, oH nepeceder
BD B Touke A. AD = AC. Ilony4aem uckomeiit ABCD, roe BC = q,
ABCD B=a, AB + AC =m, T.x. AC = AD.

c

3
L4

B m A - D

Ecmt m = g, To 8 ABCD ZC Oynet Gonsie ZD. CepeatHHbIi
nepneugukymap d k cropoHeCD  mo Tteopeme 1.1, gomkeH
nepecekars 6o cropony BC, nubo CD.

JokaxeM, 4TO CepefHHHbIA NMepHeHANKYNAP NEePECeKaeT HMEHHO
BD.

Jonyctum, d nepecexaet cropody BC B Touke M, a npsmyio BD B
Touke K. T.x. KD > BD, T0 ZKCD < ZBCD.

ITo ceoiictBy cepeaunHoro nepnespukynsipa ADKC — pasHo-
6eapennsiif, TaxiM obpasom, LKCD = £D, no toraa £D > £ZBCD
(1.x. m > a), 10 ectb B ABCD £D < ZC. ITpotupopeune, T.e. d nepe-
cexaeT uMerHo BD.

TaxuM oOpa3om, 3a/1aya HMEeT eJHHCTBEHHOE pelleHHE.
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*
Ne 47.
[Moctpoiite TpeyroasHuK, €CH 3aZiaHbl CTOPOHA, NPWIEKAWHUA K
Hell yroJl ¥ pa3HOCTb ABYX JIPYTHX CTOPOH.

IMycTts faHbl ABa OTpe3Ka a U d 1 yroi o.

Hyxno noctponrs A4ABC, B xotopom BC = a, LB = o, a |AC —
AB|=d. .

3anaua mmeeT pewleHHs auwb opu d < g, T.K. U3 HEp-Ba Tpe-
yroJibHYKa CliexyeT, Yro aobas cTopoHa aoikHa ObiTh Gosblue pas-
HOCTH ABYX CTOPOH.

-

1. lonycTuM Takoi TpeyTodbHUK YKe N10cTpoeH. PaccmoTpum sisa
cirydas:
1) £ ot — ocTpsiii.
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Ecnu AB > AC, d = AC, To OT/IOXHM Ha cTopoHe AB orpesok BD
=d, torna AD = AB — d = AC, 1.e. Touka A Jlexur Ha CepeHHHOM
nepneHaukymape k CD.

Ecnu AC > AB, TO OTIOKMM Ha MIPOJOIKEHUH CTOPOHBL AB oTpe-
“30k BD =d.

d=AC - AB, AD = AB + BD = AB + d, 1.e. AD = AC, nostomy
TO4Ka A OyAeT nexars Ha CepeAHHHOM NepneHaukynape k CD.

2) Lo — TYNo#.

A
C
B /
/
\ d /

\ 7

D
AC > AB, Toraa Ha NpoAoLKeHUH cTopoHa AB ornoxum BD =d,
Toria AD = AC W TorZAa TOUKA A JIEKUT HA CepeAUuHHOM

nepnexHaukynape k CD.

a) Ecnu oo — ocrpelit yron, d =AC — AB.

[ocrpoum £B = qL.

Ornoxum Ha ofHoit cTopoue yrna BC = a, a Ha nononHuTeanou
nonynpsamoii k apyro#i cropose BD =d. .

Haiinem Touky 4, mpoBeas cepeAuHHBIA NepHEeHAMKYIAP K CTO-
pose CD. T.x. AB=AD - DB =AC ~d, to d=AC — AB, u AABC —
HNCKOMBIH.

6) Ecnu oo — ocTpstit yron, d =AB — AC.

ITocrpoum £B = a.

OTi0xuM Ha oAHoO#M cTopoHe yria BC = g, a Ha Apyroit — BD
=d.

Haiinem Touky A, NpoBeas CepeIMHHLIN NEPNEHANKYIP K OTpe3-
ky CD. T.x. B4=d + AC, To d = AB — AC, Takum obpazom, AABC —
HCKOMBIH.
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B a 7 C
I

Ecau o’ — Tynoii yros, 10 d = AC — AB (ananoruuo n. I, a)

A

D

BblSICH'MM, BCerza i 3anayva UMeCT pelleHue.

L

a) B ADBC £DBC — tynoii (t1.x. oo u £ZDBC cmexibie) u DB

< BC, 10 cepeavHHbBIN NEPNEHANKYIAP 0043aH nepeceyb CTOPOHY

BC < B u cTopoHy BA, Takum o0pa3om, peureHue o0s3aHo cylle-

CTBOBATb.

6) Ecau £BDC < 90°, To ZCDA > 90°. Toraa pemeunii Her,

HHa4ye €CThb ellHHCTBeHH(_)C peuicHHUE,

IL

B ABDC ZCBD — octpslii (T.K. o0 U LCBD cmexibie), a > d, Ta-
kM oOpazoM, ecii £BDC npsmoil Wi Tyroi, To cepeIMHHblH nep-
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nenaukynap k DC He nepecexaeT cTopoHy BA4 yrna CBA u, 3HauuT,
peweHnit Het. Ecnu ZDBC — ocTpsiil, 3a124a ©MeeT eQUHCTBEHHOE
pelLieHue.

.
No 48 .
[Moctpoiite MpAMOYronbHBIA TPEYTONBHUK MO KAreTy M CyMMe
APYroro Karera ¥ rUIOTEHY35L.

B

c A K

Cwm. 3anauy 46.

Ne 49,

1) M3 ToukH A4 K OKDYKEOCTH ¢ ueHTpoM O H paauycoM R
npoBefieHa KacaTesibHas, Jiokaxkute, 4ro Touka C KacaHus JIEKUT Ha
OCHOBaHHH paBHoOeapeHHOro TpeyronbHika OAB, y kotoporo O4 =
AB,0B=2R

2) IIposepuTe KacaTeNsHyIO K OKPYXXHOCTH, NPOXOASLLYHO
4epes JAHHYH0 TOUKY BHE OKPY:KHOCTIL ’
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1) OC 1L AC no onpenenexuto. INpoamum OC no Touku B Tax,
yto CB = OC. B AOBA otpesok AC sBiseTcs BLICOTOM H MeIHAHOIH,
Tak kak OC = BC no noctpoeHH10, TakuM obpasom, AOBA — pasHo-
6eapennsiil. Otkyna AQ =ABu OB=20C=2R.

2) [TlpoBeneM x JaHHOH OKpYXHOCTH KacaTe/bHY1O, NPOXOAL-
1Ly10 yepes AaHHy1o Touky A. CHavana coeiMHNM 10Ukl O U 4.

3ateM npoBeaEM OKPYKHOCTH ¢ LeHTpoM O H paguycoM 2R n OA.
Osn nepecekaioTed B JByX To4kax B u B.

OB u OB, nepecekaioT OKpyxHOCTh B Toukax C u Cy. CoeauHur
ux ¢ Toukoi 4, nomyuuM zape KacarenesHble AC u AC,.

AOAB u AOAB' — pasnobenpennsie AC u AC; — MemuaHsL,
3HAYUT OHM ABNLIOTCA M BetcoTamu. Taxum obpazom, AC L OC =R,
AC, L OC, = R, cnenosarensho, AC u AC; — kacarensuble. T.x. K
OKPY:KHOCTH MOXCHO NTpoBecTH He Oonee JIByX KacaTeNsHBIX (3aZaua
Ne 16 § 5), To nocTpoeHne 3aKOHYEHO.

Ne 50,
Ilposeaute oblLyl0 KacaTenpHYIO K JABYM JaHHBIM OKPYXCHO-
CTAM.

Crauana [1oCTpOUM OKPYKHOCTB ¢ LEHTpoM () U paguycoM R| —
R,. U3 nentpa O, BTOpoil OKPY:KHOCTH IPOBOJHM KacaTeNbHYyi0 K
310l okpysxHoCTH (3amaua Ne 49). Kacarenbnas kacaetcsa TGl OK-
PYXKHOCTH B To4ke K.
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Hponnmum O, K fo nepeceueHnd ¢ OKPYIKHOCTBIO € LieHTpoM Oy U
paguycoM R;. [Ipamas OK nepeceyer 3Ty OKPYKHOCTh B Touke M.
Teneps NpoBOAMM KacaTEABHYIO M3 TOUKH M K OKPYXKHOCTH C LIeH-
TpoM O; u paauycom R,. Takum obpasom, MN — nepsasi kacaTenb-
Had, T.k. MN L\ OM, O,N L MN, cnenosarensio, MN — oOian
KacateNbHast.

3areM CTPOUM OKPYXKHOCTH € LICHTPOM B TOUKe Oy M paanycoMm R,
+ R, v npoBoauM KacatesbHyio K Hell O,P. O\H = R, npuHagnexur
O\P. U3 Touxn H npopeseM KacaTesbHyio HL K OKpYAKHOCTH C LieH-
TpoM O, U paauycoM R,, Takum obpasom, HL — propas kacatenn-
Had, TX. HL L O,L n HL 1 O;H, cnenosarensuo, HL — obuas
KacareibHad,

PaccMOTpHM BCEBO3MOXKHBIC BADHAHTHL:

1) Ecnu peHrtp ofHOM OKPYXKHOCTH NEKUT BHYTPH ApYyrod u
OHU HE MepeceKaloTcd, TO KacarenbHylo NPOBECTH HEMb3A.

2) Ecnu UeHTp OIHOM OKPYKHOCTH JIOKUT BHYTPH APYroil H
OHH KacaloTcs B OJHOH TO4Ke, TO OJHA KacaTe/IbHas,

3) Ecnu onu nmepecexaroTcs B ABYX TOUKAX, TO ABE KacaTelb-
HblE.

4) Ecnu enuHCTBEHHas TOYXKA MepeceveHHs JEXUT MEXAY HX
LEHTpaMH, TO TPH KacaTenbHbIe.

5) Ecum Ry + R, < 0,0,, TO YeThipe KacaTeIbHBIX.

6) Ecnu R; = R, u O; cosnaaaer ¢ O, To OECKOHEUHOE YHCIIO
KacarelbHbIX. '
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