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§ 1. OCHOBHBIE CBOMCTBA MPOCTEHIIHNX
TEOMETPUUYECKHUX ®UT'YP

Ne 1.

1) IIpoBenure npsimyro. OTMEThTE KaKyIO-HUOYIb TOUKY A, Je-
JKalllylo Ha IIPsMOM, ¥ TOUKy B, He nexaliyro Ha IpsMOi.

2) IlpoBenute nBe Tmepecekaronmecs npsmeie @ U b. OTMeThTe
Touky C mepecedeHus IPSMBIX: TOYKY A Ha MPSIMOU @, HE JICKAITYIO
Ha IIPAMOii b; Touky D, He JIeXKaIlyio HH Ha OHON U3 IPAMBIX a 1 b'.

1)

2)

D

! VenoBust 3a1aHuii MPUBOIATCA B yueOHBIX LEIX U B HEOOXOTMMOM 00be-
Me — KaK WUIIOCTPAaTHBHbIH MaTepuan. VM aBTopa M Ha3BaHHE LIUTHPYEMOTO
W3IaHUs yKa3aHbl HA TUTYJIBEHOM JucTe nanHoi kHurd. (Ct. 19 m. 2 3akona PO

00 aBTOPCKOM IIpaBe ¥ CMEXHBIX IpaBax oT 9 mrons 1993 r.)

4



Ne 2.

OtmetbTe Ha nucTe Oymaru 1Be Touku. [IpoBenuTe yepe3 HUX OT
pyku npsimyto. C TIOMOIIBIO JTMHEHKH MPOBEPHTE MPABUILHOCTH I10-
CTPOCHMSL.

B

L

Ne 3.
MoryT 1 ABE IPsAMbBIC UMETh ABE TOUKH IepeCceICHUs?

3anaua pemena B 1. 2 yueOHuUKa (cTp. 4).

Ne 4.

JI71s1 mpoBepKM TPABHJIBHOCTH JIMHEWKH MPUMEHSIOT TaKOW CIIO-
c00. Uepes J1Be TOYKH C MIOMOIIBIO JIMHEHKU TPOBOJAT JIMHHUIO. 3aTeM
JIMHEHKY MEePeBOPAYMBAIOT U YEpe3 TE€ )K€ TOUYKH CHOBA MPOBOIST JIH-
Huto. Ecnu nuHMM He coBmaaroT, TO JIMHEWKa HenmpaBwibHas. Ha ka-
KOM CBOMCTBE MPSIMBIX OCHOBAH ATOT CIIOCO0 MPOBEPKHU MPaBHIBHOC-
TH JIMHEHKN?

DTOT crmoco0 MPOBEPKH MPaBUIBHOCTH JIMHEHKH OCHOBAH Ha TOM,
YTO Yepe3 JIBE TOUKU MOXKHO IIPOBECTH €IMHCTBEHHYIO MPSIMYIO.

Ne §.

ITposenute mpsamyro a. OTMETbTE Ha MPAMON JBE Kakue-HUOYIb
Toukd A u B. Ot™methTe Teneps Touky C Tak, 4TOOBI TOUKA A JIexana
Mexay Toukamu B u C.

. B A c




Ne 6.

[Mpoeenute npsimyto a. OTMeTbTE HAa MPSIMOHN JIBe Kakue-HUOY b
Toukd A U B. OT™metbTe Temepb Kakyr-HHOynb Touky C oTpeska
AB.

Ne 7.
Touka M nexur Ha npamoit CD mexay Toukamu C u D. Haiinute
JHy otpeska CD, ecnu
1)CM =2,5cm, MD =3,5 cm;
2) CM = 3,1 oM, MD = 4,6 nm;
3)CM==123M, MD =58 m.

[To ycnoButo Touka M nexut mexnay ayms toukamu C u D, 1o
CBOHMCTBY M3MepeHust 0Tpe3KoB nonydaeM CD = CM + MD.

1) CD=25cm+3,5¢cM=06cwm;

2) CD=3,1mm+4,6nm=7,7 nm,;

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

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

Tpu Touku A, B, C nexar Ha omHo# npsimoit. M3BecTHO, uTo AB
=43 cm AC = 7,5 cm, BC = 3,2 cMm. MoskeT a1 Touka A JIeXaTh
Mexay Toukamu B u C? MosxeT nu Touka C jexaTh MeXAy TOUKa-
mu A u B? Kakas u3 tpex touek A, B, C nexxut mexnay IByMmst Apy-
TaMH?



3anaua pemena B 1. 4 yueOHuUKa (cTp. 6).

Ne 10.
Touku A, B, C nexat Ha onHo# npsimoi. [IpuHaanexuT 1 Touka
B otpesky AC, ectu AC =5 cm, BC =7 cm? O0OBsCHUTE OTBET.

Ecnu Touka B npuHaanexut oTpe3ky AC, 3HAYUT, JIEKUT MEXKIY
ToukamMu A u C, IO CBOWCTBY M3MEpPEHUsI OTPE3KOB MoirydyaeM AB +
BC = AC, cnepgoBarenbHo, AB + 7 ¢cM = 5 ¢cM, HO 3TO HEBO3MOIKHO.
3HAYUT MPEINOI0KEHUE HEBEPHO, U TOUYKA B He MPUHAMJIEKUT OT-
pe3ky AC.

OtBer: Touka B He npuHauie)kuT oTpe3ky AC.

Ne 11.

Touxku A, B, C nexar Ha omHOU mpsiMod. MoxeTr nu Touka B
pazaensath Touku A u C, eciiu AC = 7 M, BC = 7,6 M? O0bsicHUTE
OTBET.

[Mpeamnonoxum, Touka B pasnenser Touku 4 u C, a, 3HAYUT, Jie-
JKUT MEXYy HAUMH, TOTJa TI0 CBOHCTBY M3MEpPEHHs OTPE3KOB I0JTyYa-
em: AB + BC = AC, cnemoBarenbHo, AB + 7,6 m = 7 M, 4TO
HEBO3MOXHO. 3HAUUT, TOUKa B He pa3aenser Touku 4 u C.

Otger: Touka B He MoxeT paznenats Touku 4 u C.

Ne 12.
Moryt mu Toukn A, B, C nexxars Ha ogHOM TpsiMol, eciiu AB =
1,8 M, AC=1,3 M, BC =3 M? OOBsSICHUTE OTBET.

[IycTs TOukM A, B, C nexart Ha 0JTHOM MpsIMOH, TOT1a OJIHA U3 HUX
HaXOJUTCS MEXAY IBYMS IPYTUMH TOYKAMH, U TIO CBOWCTBY H3Mepe-
HUS OTPE3KOB TOTYYaeM:

1) BC=A4B+ AC, uro HeBepHO, T.K. 3 M # 1,8 M+ 1,3 m;

2) AB=AC+ CB,uro HeBepHO, T.K. 1,8 M= 1,3 M+ 3 M.

3) AC=AB+ BC, uro HeBepHO, T.K. 1,3 M# 1,8 M+ 3 Mm;



3HauuT:

1) Touka B He nexuT Mexay Toukamu 4 u C.
2) Touka 4 He nexuT Mexay Toukamu B u C.
3) Touka C He neXUT MeXIy Toukamu 4 u B.

Otger: Touku A, B, C He MOTYT JieKaTh Ha OJHOU TPSAMOIA.

Ne 13.

Moryt nu tpu Touku A, B, C nmexarp Ha OIHOW TpsSMOH, eciu
JUTHa Oombiiero otpe3ka AB menbpme cymmbl nimuH otpe3koB AC u
BC? Ob6msicHuTE OTBET.

Tpu Touku A4, B, C nexar Ha ogHOU npsimoit, eciiu AB = AC + CB
(1o cBOWCTBY M3MEPEHHsI OTPE3KOB), a 1o ycioBuio AB < AC + CB,
3HAYUT, TOUKU A, B, C HE MOTYT JIe)KaTh Ha OJTHOM MPSMOH.

Ortser: Touku 4, B, C He MOT'YT JIe>)KaTh Ha OJHOU IIPSIMOI.
Ne 14.

Touku A, B, C nexar Ha onHO# npsimoii. Haliaute miuHy oTpeska
BC, eciu AB =2,7 M, AC = 3,2 M. CKOJIBKO pelieHnii UMeeT 3a1a4a?

CymIecTBYIOT J1Ba PEIICHHUS.

1)

. BZ,?MA 3,2M ¢
2)
A 2.7 B c
3.2n

1) Ecmu touka 4 nexur mexay B u C, Torna
BC=A4AB+AC=27mM+32M=59 M.
2)  Ecam touka B nexut mexay A u C, Torna



BC=AC—-AB=32M-2,7mM=0,5Mm.

OTBeT: 5,9 M unu 0,5 m.

Ne 15.
Ha otpeske 4B nmmnoit 15 M otmedena touka C. Haiinure mimmHbBL
orpe3koB AC u BC, ecnu:
1) orpesok AC Ha 3 M mmHHEE oTpeska BC;
2) otpes3ok AC B iBa pasa jummHHEE oTpeska BC;
3) Touka C — cepenuHa oTpe3ka AB;
4) nmaabt otpe3koB AC u BC oTHOCATCS Kak 2:3.

1) AB=AC + BC, BC=06wm;
15mM=BC+ BC + 3m, AC=6M+3M=9 M.
12 m=2BC,

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

3) [Mockonwsky AC = CB:
AB = AC + CB, umeeM:
AC=CB=A4B:2=15MmM:2=75m.

4) IMycte AC —2x M, a BC —3x M,

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

OrtBerT: 1)AC=9m, BC=6wm;

2)AC=10wm, BC=5 m;
3)AC=7,5m, BC=17,5m;
4)AC=6M, BC=9 m.

Ne 16.
[IpoBemute NpsSMYIO 1 OTMETBTE KaKylO-HHOYAb TOUKY A, HE Jie-
JKallyro Ha 3Toi mpsimoil. OTMmeThTe Temepb nBe Touku B u C Tak,
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9100l 0Tpe30k AB mepecekan nmpsmyto, a oTpe3ok BC He mepecekan
ee.

A

Ne 17.

Jana npsimast u Tpu Touku A, B, C, He Jtexaniue Ha 3TOi mpsMoi.
N3BecTHO, uTO 0Tpe3ok AB mepecekaeT mnpsimyio, a oTpe3ok AC He
nepecekaet ee. [lepecekaet i npsimyro orpe3ok BC? O0bsicHUTE OT-
BET.

3anmava pemeHa B 1. 5 yueOHuka (ctp. 7).

Ne 18.
Jansr npsimast u gyetsipe Touku A, B, C u D, He nexamue Ha 3TON
npsimoit. [lepecekaet mu npsamyro oTpe3ok AD, ecnu:
1) orpesku AB, BC u CD nepecekaroT npsMyro;
2) orpe3ku AC u BC mepecekator npsmyro, a otpe3ok BD
HE IIepPECEKaeT;
3) orpe3ku AB u CD mnepecekarot npsamyto, a orpe3ok BC
HE I1epECEKAET;
4) otpesku AB u CD He mepecekaroT IpsSMY0, a OTPE30K
BC nepecekaer;
5) otpesku AB, BC, CD He nepecekaroT npsmylo;
6) orpesku AC, BC u BD nepecekarot npsamyio? O6bsicHU-
T€ OTBET.

ILnockocth pasacisieTCA HpﬂMOﬁ Ha ABC IOJYIIJIOCKOCTH. OTpC-

30K AD mepecekaroT Hally MpsIMYI0, €CJIM KOHIBI oTpe3ka — A u D
— JIeXAT B Pa3sHbIX IOJTYTIOCKOCTSIX.
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1) a) AB mepecekaer a, Cl1eq0BaTeNbHO, A U B NeXaT B Pa3HbIX
MOJIYTUIOCKOCTSIX OTHOCUTENBHO a. AHanornuHo: B u C nexar B
Pa3HBIX MOIYIIOCKOCTSAX OTHOCUTENBHO a. CnemxoBarensHO, A 1 C

JICKAT B OJTHOM IMOJIYIIJIOCKOCTHU OTHOCHUTEIIBHO a.

0) AD mepecekaer a, ClIenoBaTeNbHO, A U D nexar B pa3HbIX

TMOJIYTIJIOCKOCTAX OTHOCUTEJIBHO a.

U3 a) u 6) cnenyer, uto C 1 D Nexar B pa3HbIX MOIYIUIOCKOCTSX

OTHOCHUTEJIBHO @, cliefoBaresibHo, CD mepecekaer a.
Amnanornyno 2), 3), 4), 5), 6).

1) A c
a
B D
2) B
A
WA
a
c AmnanornyHo 11. 1)
3) ‘
A D

AHaornyHo 1. 1)
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4)

5)

6)

OrtBeT:

12

B
A
g
C D.
B
D
c a
A
B
A
a
C D

1) nepecekaer;
2) He MepeceKaeT;
3) He mepecekaer;
4) nepecekaer;
5) He IepeceKacT;
6) mepecekaer.

AmnanornyHo 11. 1)

Amnanornyso 11. 1)

Amnanornyso 11. 1)



Ne 19.

JlaHbl OATH TOUEK W IpsiMasi, HE MPOXOJAliasi HU Yepe3 OAHY U3
3THX TOYeK. VI3BECTHO, UTO TPH TOUKU PACIOIOKEHBI B OJHOM HOIIy-
TUIOCKOCTHA OTHOCHUTEIHHO ITOH IMPSIMOM, a JIBE TOYKA — B JPYTOM.
Kaxxnas mapa Touek coeauHeHa oTpe3koM. CKOIBKO OTPE3KOB Iepe-
cekaeT npsimyto? OOBSCHUTE OTBET.

6 otpes3koB: AD; AN; BD; BN; CD; CN.

B C
;|

N
D

OTpe3ok nepecekaeT NpsIMy0 TOT/AAa U TOJNBKO TOI/a, KOTrAa KOH-
(bl OTPE3Ka MPUHAAIEKAT PA3HBIM MOTYIIIIOCKOCTSM.

Ne 20.

Hans! npsimast a u Touku A, X, YV, Z Ha 310 npsimoii. M3BecTHO,
YTO TOYKH X, Y JIEKaT MO OJHY CTOPOHY OT TOYKH A, TOUYKH X U Z
TOJE JIeKaT 110 OJIHY CTOPOHY OT Touku A. Kak pacrnonoxeHbl TOUKH
Y u Z OTHOCHUTENBHO TOYKH A: MO OJHY CTOPOHY HJIM IO Pa3HbIe
ctopoHbl? OOBSCHUTE OTBET.

3amaga pemieHa B 1. 6 yuebruka (ctp. 7).

Ne 21.
OtmetsTe nBe Touku A u B. [Ipoeaute nonynpsmyro AB.

A B
\
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Ne 22,

Ha otpeske AB B3sita Touka C. Cpenu nonynpsimeix AB, AC, CA,
CB Ha3oBuTe Mmapbl COBMNAAAIONMIUX MOMYNPIMBIX, JOMOTHUTEIbHBIX
nonynpsMbIX. OObACHUTE OTBET.

3amava pemiena B 1. 6 yueOHuUKa (cTp. 8).

Ne 24,
JIya a mpoxomur Mexay cropoHamu yria (cd). Haiimure yrom
(cd), ecnn
1) Z(ac) =35°, Z(ad) =75°;
2) Z(ac) ==57°, Z(ad) = 62°;
3) Z(ac) =94°, Z(ad) == 85°.

Ecmm yron pazouBaercst Ha yTIIBI IFOOBLT JTy9OM, TIPOXO/ISIIINM MEX-
Jly €r0 CTOpPOHAMH Yepe3 €ro BEpIIMHY, TO TpadycHas Mepa yIja paBHa
CyMMe TPalyCHBIX Mep 3TUX YIJIOB, 3HAUUT, L(cd) = L(ac) + Z(ad).

1)  Z(ced)=35°+75"=110°%

2)  Z(ed)y=57"+62°=119%

3)  Z(cd)=94°+85"=179°.

OrBerT: 1)110°%
2) 119°;
3) 179°.
Ne 25.

MosxeT 1 iyd C mpoXouTh MEXITy CTOPOHaMU yriia (ab), eciiu
1) Z(ac) =30°, Z(cb) = 80°, Z(ab) = 50°;
2) Z(ac) ==100°, Z(cb) =90°;
3) yrox (ac) 6ombie yria (ab)?

3anava pemiena B . 7 yueOHuKa (ctp. 9).

Ne 26.
Mexay croporamu yria (ab), pasHoro 60°, mpoxomur Jiy4 c¢. Haid-
qurte yrasl (oc) u (be), ecim
1) yrox (ac) na 30° Gonbiue yria (be);
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2) yrou (ac) B iBa pa3za OoJbiie yria (bc);
3) myd ¢ et yroa (ab) momonam;
4) rpazycHbie Mephl yrioB (ac) u (bc) oTHOCSTCS Kak 2:3.

ITockonpKy JIyd ¢ NPOXOAUT MEXKAY CTOpoHaMH yrina (ab), mo
CBOMCTBY H3MEPEHHS YIJIOB MOTyYacM:
L(ac) + Z(bc) = L(ab).
1) Z(ab) = Z(bc) + L(bc) + 30°,
60° =2 - Z(bc) +30°,
2+ Z(be) = 30",
Z(ac) =45°, Z(bc) = 15°.
2) Z(ab)=2 - Z(bc) + Z(bc),
60° =3 - Z(bc),
Z(ac) =40°, Z(bc) =20°.

3)  ZLlac)= Z(bc)= L(ab) : 2 =60°:2=30°.
4)  Z(ac)=2x, Z(bc) = 3x, Z(ab) = 60°,

2x + 3x = 60°,
5x = 60°,
x=12°
ac) =24°, Z(be) = 36",
Otser: 1) Z(ac) = 45°, Z(bc) = 15°%;

2) Z(ac) = 40°, Z(bc) = 20°;
3) Z(ac) =30°, Z(bc) = 60°%;
4) L(ac) =24°, Z(bc) = 36°.

Ne 29,
CyiecTByeT Jii Ha monynpsamMord AB Takas Touka X, OTIUYHAsA OT
B, uro AX = AB? OOBSICHUTE OTBET.

[Ipeanomnoxum, Takas TOUKa x CyIIECTBYeT, X = B.

[To cBOWCTBY OTKIaJbIBaHHUSI OTPE3KOB HA JIOOOW MOIYMPSMOI
MOXXHO OTJIOXKHUTh €JUHCTBEHHBIH OTPE30K 3aJaHHOM JUIMHBI OT ee
HavyabHOU Touku. ClieoBaTeNlbHO, TOYKH X U B coBmanyT, T.e. X =
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B, 4T0 HEBEpHO MO NMPEAINOIOKEHHUIO, 3HAUUT TaKOH Touku X He cy-
HIECTBYET.

Ne 30.

Ha nyge AB otioxen orpezok AC, menbmmii otpe3ka AB. Kakas
u3 Tpex Touek A, B, C nexut mexny nByms apyrumu? OOBsicHUTE
OTBeT.

3amada pemieHa B 1. § yuebnuka (ctp. 10).

Ne 31.
Ha nyge AB otmeuena Touka C. Halingure nnmuny otpeska BC, ec-
T
1)AB=1,5m, AC=0,3 m;
2) AB=2cm, AC=4,4 cMm.

1y
A

BC=AB—-AC=15M-03M=12m;
2)

) - - -

BC=A4AC-AB=44cm—-2cm=24cm.

OrtBerT: 1) 1,2 m;
2) 2,4 cm.

Ne 33.
Ha ctopone AB Tpeyronsauka ABC B3sita Touka D. Uemy paBHa
cropoHa AB TtpeyronpauKa, eciiu AD =5 cm, a BD = 6 cm?

AB=AD+BD=5cm+6cm=11cm.
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A C
OrtBeT: AB=11cm.

Ne 34.
Ha cropone AB tpeyrompuuka ABC B3sita Touka D. Haiimute
yron C TpeyronpHuka, eciu ZACD = 30°, a ZBCD = 70°.

B

A' C

[To cBOMCTBY M3MEPEHUS YTIIOB MOTYIHM:
/BCA=ZACD + ZBCD = 30° +70°=100°.

OtBer: Z/BCA=100°

Ne 36.

Tpeyronsuukun ABC u PQR pasnbl. M3BectHo, uTo AB = 5 cwm,
BC =6 cm, AC = 7 cm. Haiigute cropons! Tpeyronpauka PQR. O6b-
SICHUTE OTBET.

[To ycmoButo tpeyronsunku ABC u POR paBHbI, 3HaYUT, paBHBI U

WX COOTBETCTBYIOMUE CTOpOHHI, Torma, AC = PR, AB = PQ, BC =
OR.
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Homyuum: PO =5 cm, PR="7 cm, QR = 6 cm.
OrtBer: PO=5cm, PR=7cMm, OR =6 cm.

Ne 37.

Tpeyronsaukun ABC u PQR paBHEBI. YTIBI BTOPOTO TpEyTONBHAKA
uzBectHl: /P = 40°, £Q = 60°, LR = 80°. Haiinute yrmnel Tpe-
yrosnsHuka ABC.

[To ycnoButo Tpeyronsuuku ABC n POR paBHBI, 3HAUUT, Y HUX
PaBHBI U COOTBETCTBYIOLIHME YTJIbl, MOJIy4aeM:

LB=/0Q,/C=/R, LA = LP.
Cnepnosatensro, ZC = 80°, ZB =60°, £A4 =40°.
Otser: ZC=80° £ZB=60° £A =40

Ne 38.

Tpeyronsuukun ABC u PQR paBubl. 13BecTHO, uTO cTopoHa AB
paBHa 10 M, a yron C pasen 90°. Uemy paBubl ctopona PQ u yrox R?
OOBsCHUTE OTBET.

3anmava pemiena B 1. 9 yueOHuKa (cTp. 12).

Ne 39.

Tpeyronsaukun ABC, PQR u XYZ pasusl. U3BectHO, uT0 AB=5
cM, QR=6 cMm, ZX=7 cm. Halimute OCTaJIbHbIE CTOPOHBI KaXKJOTO
TpPEYroJIbHUKA.

[To ycnoButo tpeyronsuuku ABC, PQR u XYZ paBubl, 3Ha4uT, y
HUX:

AB = PQ = XY, 35auut, PO = XY =15 cMm;

CA = RP = ZX, 3naunut, CA = RP =7 cwm;

BC= QR =YZ, 3naunt, BC=YZ =6 cwm;

OrtBer: PO=5cm, XY =5cm, CA =7 cm, RP =7 cm,
BC=6c¢cMm, YZ=6cm.
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Ne 40.
Han tpeyronsuuk ABC. CymecTByer 1u Jpyroil, paBHbBI eMy
TpeyronbHuK ABD?

c

D

W3 0CHOBHOTO CBOWCTBa MpOCTEHIINX (UTYp, CYIIECTBYET paB-
HBIA €My TPEyroJbHUK OTHOCHTEIHHO NAaHHON MoNMymnpsiMol. UToObI
€ro HalTH, JOCTATOYHO MOCTPOUTH TOUKY D, CHMMUTPUYHYIO TOUKE
C oTHOCUTEJIBHO NPAMON U COEAUHUTD €€ C ToukaMu A u B.

Orser: CYILECTBYET.
Ne 41.

MoskeT 511 npsiMasi, epeceKaroiiasi OMHy U3 IBYX MMapalieibHbIX
OPAMBIX, HE TIEpeceKaTh Apyryto? OObACHUTE OTBET.

3amada pemena B 1. 11 yuebnuka (ctp. 13).

Ne 42.
Janbl Be mepecekaromuecs npsiMbie. MOXHO JIM TPOBECTH Tpe-
TBIO MIPSIMYIO, MapaJUIeTIbHYI0 KaX/10i U3 IBYX JaHHBIX?

ITycte A — Touka mepecedeHus NpsambeIx a u b. Ipeanonoxum,
YTO MBI IPOBENH NPAMYIO ¢, TApaUICNbHYIO NMPSIMBIM a U b. OTo
3HA4YUT, YTO Yepe3 TOUKY A MPOXOIAT ABE HpsMble a@ U b, mapai-
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JIENIbHBIE ¢, YTO MPOTUBOPEUUT aKCUOME: YEPE3 TOUKY, HE JICKAIIYIO
Ha MNpSIMOM MOKHO NMPOBECTH E€AMHCTBEHHYIO NPsIMYIO, Mapalieib-
HYIO JaHHOM.

OTBeT: HEb34.

Ne 43,
Moxer nu mpsMas, He MPOXOJsiasi HH 4epe3 OJHY W3 BEePIIUH
TPEYroJbHUKA, TEPECEKaTh KaKAyIo ero cropony? ITouemy?

He moxer.
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D

IIo Teopeme: eciu npsimMasi, He MPOXOSIIAs HU Yepe3 OIHY U3 Bep-
IIMH TPEYTOJIbHIKA, IIEpeceKacT OJJHY U3 €TO CTOPOH, TO OHA ITEpeceKacT
TOJIKO OJTHY U3 IBYX APYTUX cTOpOH. Cle0BaTesIbHO, HE MOKET.

Ne 44*,

Jansr gyetsipe pazmuuabie Touku A, B, C u D. U3BecTHO, 9TO TOU-
ku A, B, C nexar Ha ogHoit npsimoit u Touku B, C, D Takke nexar
Ha ofHOU mpsiMol. Jlokaxkute, 9To BCce yethipe Touku A, B, C, D me-
KaT Ha OJAHON MPSIMOH.

ITpsmere mpoxoasr uepes Touku B u C. [1o akcuome uepes mo0bIe
JBE PA3IMYHBIC TOYKM MOXKHO MPOBECTH E€IUHCTBEHHYIO HPSAMYIO H
MOJy4aeM, YTO 3TO OAHA U Ta ke mpsiMasi. Tak Kak OHa MPOXOJIUT Ue-
pe3 Touku A, B, C u B, C, D, 10 Bce uetsipe Touku A, B, C u D ne-
KaT Ha 3TOH npsMoit. UTo 1 TpeGoBaIOCh 10Ka3aTh.

Ne 45%,

Hanb! yeTblpe npsimble a, b, ¢ U d. VI3BecTHO, 4TO MpsIMBIE @, b, ¢
MEPECEKAOTCs B OJIHOM TOYKE H MPAMBIE b, ¢, d TakKe TepeCeKaroTCs
B OJJHOM Touke. JJoKakuTe, 4YTO BCE YEThIPE JAHHBIC MPSIMBIE MTPOXO-
JIAIT Y4epe3 OJHY TOUKY.

[Ipsimble a, b, ¢ TIepeceKaroTCsl B OJIHOW TOYKE, CICIOBATEIbHO,
npsiMas @ MPOXOJUT Yepe3 TOUKY MepecedeHus npsaMbix b u c. [lps-

21



MbI€ b, ¢, d IepecekatoTcsl B OJJHOM TOUKe, CIIeZI0BATENIbHO, psiMast d
MIPOXOIHUT Yepe3 TOUKY IepeceueH st IPSIMBIX b 1 c.

HBC pa3J’II/I‘IHI)Ie pr[MI)Ie HC MOFyT UMCTH ABYX TOYCK Hepeceqe—
HUSI, 3HAYUT, TIPIMbIe @ U d TPOXOIAT Yepe3 OAHY TOUKY Iepecede-
HUsA HpHMI)IX b u c, 1, CJICA0BAaTCIIbHO, BCC quLIpe HpﬂMLIe HpOXO}]HT
gyepes oAHy TOYKY. UTo 1 TpeGoBaIoCh 0Ka3arh.

Ne 46

Touku A, B, C, D He nexar Ha omHON mpsiMoii. M3BecTHO, 4TO
npsmad AB nepecekaer orpesok CD, a npsamas CD nepecekaer oTpe-
30k AB. Jlokaxwure, uto otpe3ku AB u CD nepecekatorcsi.

IIpsimas AB nepecekaeT orpe3ok CD, cienoBaTenbHO, TOUYKA Ie-
pecedenust npsiMbix AB u CD nipuHauies)kut otpe3ky CD.

IIpsmas CD nepecekaeT 0Tpe3oK 4B, cienoBaTenbHO, TOUKA Ie-
pecedenust npsiMbIX AB u CD npuHAIIISKUT OTPE3Ky AB.

Touka nepeceuenus npsaMeix AB u CD npuHauIekKUT 0Tpe3Ky AB
u otpe3ky CD, momydaem, 4to oTpe3ku AB u CD mepecekaroTcs B
3TOi1 Touke. UTo U TpeOOBaAIOCH 10KA3ATh.

Ne 47,
Han tpeyronsauk ABC. Ha ctopone AC B3sTa Touka B, a Ha cTo-
pone BC — Ttouka A,. Jlokaxure, uto oTpe3ku AA, u BB, nepece-

KaroTCs.

IIpsimas BB, nepecekaer ctopony AC B Touke B, cienoBaTeb-
HO, TOUkd 4 1 C pacnoyararTcs B pa3HbIX MOJIYIIIOCKOCTSIX OTHO-
CUTENIBHO NpsMOH BB;. JIBe mpsiMble HE MOTYT UMETh JIBYX TOUEK
nepecedeHus, CleJ0BaTeNbHO, 0Tpe30K A;C He mepeceKkaeT NpsMyro
BB, u Touku A; u C nexar B 0JHON MOJYIIIOCKOCTH OTHOCUTEIHHO
npsmoit BB;.

Tax kak Touku 4; u C pacHoNOXeHbl B OJHOM MONYIIIOCKOCTH, a
Toukd 4 u C — B pa3HbIX NOIYIIOCKOCTAX OTHOCHUTENBHO IPAMOM
BB, To Touku A U A; pacnoNokKeHbl B Pa3HBIX MONYIIOCKOCTSX, U
CJIEIOBATENBHO OTPE30K AA| TepecekaeT npamyto BB;.

22



PaccMoTpuM moI0’k€HNE TOYEK OTHOCHTEIHHO TpsiMoit A4. Tou-
ku B u C nexar B pa3HbIX IOIYIUIOCKOCTSIX, a TOUku B; u C — B of1-
HOM TMOJTYTUTOCKOCTH OTHOCUTENBHO NpsIMON AA,. 3HAa4UT, TOUKU B 1
B nexar B pa3HBIX MONYIIOCKOCTSX OTHOCUTEIHHO NpSIMOU AA| u
CJIEI0BATENBHO OTPE30K BB nepecekaet npamyro A4;.

C

/

Touka nepeceueHus NpsiMbIX AA| U BB nexuT 1 Ha oTpe3ke 44,
Y Ha oTpe3ke BBj, cneaoBareiabHO, 3TH OTPE3KH IMepeceKarTcs. Yto
1 TpeOOBAIOCH J0Ka3aTh.

Ne 48’
Otpesku AB u CD, He nexamue Ha OOHON MPSMOH, TIEpeCceKaroT-

cs B Touke E. Jlokaxwure, uro orpe3ok AC He mepeceKkaeT MpsMyro
BD.

JIBe mpsiMble HE MOTYT MMETh JIByX TOYEK IEpPECEUEHUs, 3HAUUT,
orpe3ok EC He nepecekaeT npsamyto DB, u Touku E u C nexar B of-
HOH MOIYITIOCKOCTH OTHOCUTENBHO NpsAMOon DB.

Otpesok AE He mepecekaeT npsamyio DB u Touku A u E nexart B
OJ/IHOM TIOJYTJTOCKOCTH OTHOCUTEJBHO TpsiMoit DB.

Touku 4 n E w Touku C u E nexar B 0JTHOHN MONYIIIIOCKOCTH OT-
HOCHUTEJIbHO TpsAMoi DB, 3HauuT, TOUKU A 1 C nexaT B OJAHOH Moy-
IJIOCKOCTH OTHOCHUTENBHO TpsiMoi DB, u oTpe3ok AC He nepecekaeT
npsmyto DB. UTo u TpeboBalioch JOKa3aTh.
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Ne 49",

JokaxuTe, 4TO €CIU Jyd, UCXOIAUINN U3 BEPIIUHBI yria, Te-
pecekaeT oTpe3ok AB ¢ KoHIIaMu Ha CTOpOHAxX yria, TO OH Mepe-
ceKaeT

1) orpe3ok AC ¢ KOHIIaMH Ha CTOPOHAX yTIJa;
2) nr060it oTpe3ok CD ¢ KOHIITaMH Ha CTOPOHAX yTJa.

1) TIlyctes K — TOuKa mepecedeHHs Jy4a ¢ oTpe3koM AB. [ps-
Masi OK mepecekaet 0Tpe30K AB, clieoBaTeNbHO, TOUKU A U B nexar
B Pa3HBIX MOJYTIOCKOCTSIX oTHOcUTENbHO TipsiMort OK. Touku B u C
JIeXaT B OJHOM MOJIYIUIOCKOCTH, TaK Kak oTpe3ok BC He mepecekaerT-
cs ¢ npsimort OK,; a Touku A u C nexaT B pa3HbIX MOIYIIIOCKOCTSX,
nonyyaeMm, yto npsmas OK mepecekaeT orpe3ok AC B HEKOTOPOi
TOYKe, 0003HAUUM ee OYKBOH E.

[psimas BC pa3buBaeT IJIOCKOCTh Ha JIBE€ MOJYIIOCKOCTH, B OJI-
HOW W3 KOTOPBIX JIGKHUT NaHHbBIN n1yd OK u Touka A (TIOCKOJIbKY OT-
pe3ok AK He mepecekaer mpsmylo OB) u Touka E (TOCKOJBKY
oTpe3ok AE He mepecekaeT npsamyro OB). 3HauuT, TOUKa £ ITOIDKHA
nexath Ha Jyde OK.

/)
A
o
S — K C
- -
- B

2) Ilycts CD — mpOU3BOJIBHBIN OTPE30K C KOHIIAMU Ha CTOPO-
Hax yria, u Touka C nexut Ha cropoHe OB, a Touka D Ha cTOpoHE
OA. Otpesok AB nepecekaet j1yd OK, 3HauuT, 1yd OK mepecekaer u
otpe3ok AC, a ecnu nyu niepecekaeT AC, To Iy4 OyIeT mepecekarb u
otpe3ok CD.

Uro u TpeboBasoch J0Ka3aTh.

24



Ne 50.
Jlokaxxute, 4TO JBE MpsAMBIC JIMOO MapauieabHbl, TM00 mepeceKa-
FOTCSI B OJJHOM TOUYKE.

[lycTh AaHbI BE He MapajuieibHbIC MPSAMBIC a U b, ClieI0BaTelb-
HO, OHU MMEIOT 0011Me Touky. Ecii OHM HMEIOT OJIHY OOIIyIO TOUKY,
TO, 9TO 3HAYHUT, YTO OHHU IIEPECEKAIOTCSI, eCIIi OBl OHU MMENH JIBE 00-
M€ TOYKH, TO Yepe3 STH TOUYKH MPOXOJUIH ObI ABE Pa3IHUUHbIC MPs-
MBIC, 4YTO HpOTI/IBOpe‘II/IT OCHOBHOMy CBOﬁCTBy HpI/IHa,Z[J'IC)KHOCTI/I
TOYEK W TMPSAMBIX: Yepe3 [IBE pasIn4Hble TOYKH MOKHO IPOBECTH
MPSIMYIO ¥ IPUTOM TOJIBKO OJTHY.

Uro u TpeboBasoch A0Ka3aTh.

Ne 517,
Touku A u C mpunajiexar npsimoit a. Ha monynpsimoir CA or-
noxeH oTpe3ok CB, 6onpmmii otpeska CA.
1) Kakast u3 tpex Touek A, B, C nexut Mexmay nByms Ipy-
rumu? OOBACHUTE OTBET.
2) JlokaxuTte, 4To Touyka A pa30uBaeT MpSAMYyI a Ha JiBE
nonynpsimbie AB u AC.

B A Cc

Touku A u B nexat Ha OJJHOU MOMYIIPSMO ¢ HadajoM B Touke C,
CJIeI0BaTeNbHO, TouKa C HE JISKUT MEeXKIY ToUKkamMu 4 u B.

[ycts B nexut mexny A u C, torna AC =AB + CBu AC > (B,
YTO NMPOTUBOPEUUT yciioButo: CB > AC, cienoBarenbHo, B He JIEKUT
Mexy Toukamu 4 u C.
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W3 Tpex Todek 0JHA M TONBKO OJHA JIEXKUT MEXIY ABYyMs APYIU-
Mu. Ha ocHOBaHMM NpenbplIyIUX pacCyKIACHUN IPUXOIUM K BBIBOLY,
YTO TOYKa A JEeKUT Mexy Toukamu B u C.

Uepes TOUKy A IpoBelneM MpIMYH0 b, OTIMYHYIO OT IpPAMOH a.
Touka A nexut mexay Toukamu B u C, cnenoBareiabHo, oTpe3ok BC
nepecekaeT IpsAMYIo b, moiydaeM, uTo Touku B u C Jexat B pa3HbIX
HOJYIUIOCKOCTSIX OTHOCUTENIBHO MPAMOH b, U 1O pa3HbIe CTOPOHBI OT
ToukU 4. Bece Touku npsMoil a, Jiexalye B OAHOHM MOIYIIOCKOCTHU C
Toukoir C, pacmoN0oKeHBI II0 OIHY CTOPOHY OT TOYKH A 1 00pa3yroT
onHy noaynpamyio AC, a Bce TOUKU NPSIMOH @, pacloiOKEeHHBIC B
OJTHOHM TIONYIIJIOCKOCTH C TOYKOW B, Toxke OyIyT JNexaTh IO OJHY
CTOPOHY OT TOYKHU A 1 00pa3yIoT nolynpsmyto AB.

Yro u TpeboBanoch A0Ka3arh.
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§ 2. CMEKHBIE U BEPTUKAJIBHBIE YTIJIbI

Ne 1.
Haiigure yriel, cMexnbie ¢ yraamu 30°; 45°; 60°; 90°.

ITo TeopeMe O CyMME CMEXKHBIX YIJIOB: CyMMa CMEXKHBIX yIJIOB
paBHa 180°, umeem:

1) 180°-30°=150%

2) 180°—45°=135°

3)  180°-60°=120%

4)  180°—90°=90°.

OtsBer: 150° 135°% 120°; 90°.

Ne 2,

MoryT 1 ABa CMEXHBIX yIia ObITh 00a
1) ocTpbiMH,
2) TynbIMU;
3) npssmbiMu? OOOCHYITE OTBET.

ITo Teopeme 0 cymMMe CMEXHBIX YIJIOB: CyMMa CMCKHBIX YTJIOB
paBna 180°, umeem:

1)  Vron, mensmmit 90°, HazsiBaeTcs ocTpeiM. CyMMa JBYX OCT-
phIX yriioB MeHblie 180°, 3HAUMT, 06a CMEXHBIX yIiia HE MOTYT OBITh
OCTPBIMH.

2)  VYron, Gonpumii 90° u Menbumii 180°, HA3BIBAETCS TYIBIM.
CyMMa IBYX TymbIX yrios 6onsmie 180°, 3HaYMT, 06a CMEKHBIX yIja
HE MOTYT OBITH TYIBIMHU.

3)  Vrox, pasnbiii 90°, HaseiBaeTcsa mpsMbiM. CymMMa JBYX Ipsi-
MBIX yriaoB paBHa 180°, 3HauMT, 0024 CMEXHBIX YIlla MOTYT OBITh
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IPSAMBIMHU (3aMETHM, YTO €CIIH OJJMH N3 CMEXHBIX YTJIOB IPSIMOH, TO
JIpyToi 00s13aTeNIbHO OyAET MPSIMBIM).

OrtBer: 1) me moryrT;
2) HE MOTYT;
3) MoryT.
Ne 3.

HaiimuTe cMexxHbBIE YTIIBI, €CIIM OJMH W3 HUX B JIBa pasza OOIbIIe
JIPYTOro.

3anmava pemena B 1. 14 yueOHuka (ctp. 21).

Ne 4,

Haiinute cMexHbIE YIUIBI, €CITU
1) onuH u3 HUX Ha 30° GoJsblie APYToTO;
2) ux pa3HocTh paBHa 40°;
3) onuH U3 HUX B 3 pa3a MEHbIIIE JPYToro;
4) oHU paBHBI.

[To TeopeMe O CyMME CMEKHBIX YIJIOB: CyMMa CMEXKHBIX YIJIOB
paBHa 180°.
1) TIlycTs rpasycHast Mepa OJHOIO yIiia X, TOraa JPYroro — x +
30. CocTaBuM ypaBHEHHE:
x+x+30=180,
2x =150,
x=175
x+30=75+30=105.
ITomy4aeM, 4TO CMeKHBIE YIIIbI paBHBI 75° 1 105°,
2) TIlycTs rpamycHas Mepa OHOTO YIJia X, TOTia BTOPOro — X +
40. CocTtaBUM ypaBHEHHE:
x +x+40 =180,
2x = 140,
x=170;
x+40=70+40=110.
[Monyyaem, 4To cMeKHbIE yribl paBHbl 70° 1 110°.
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3) Ilycrs rpamycHas Mepa OJHOTO yTiia X, TOTAa BTOPOro — 3x.
CocTaBUM ypaBHEHHUE:
x+3x =180,
4x = 180,
x =45;
3x=3-45=135.
[Tosyyaem, 4TO CMEKHBIE YIibl paBHbI 45° 1 135°.
4) Tlomy4aem, 4TO TpamgycHass Mepa KaXIOTO W3 YIJIOB paBHA
180 : 2 = 90, cremoBaTENBLHO, CMEKHBIE YIIbI paBHBI 10 90°.

Otser: 1) 75° u 105°%
2)70° 1 110°%
3) 45° i 135
4) 90° u 90°.

Ne 5.,
Kakoit yrom ob6pa3yroT 9acoBass © MHHYTHasl CTPEJIKH 4acoB, KO-

I'’Ta OHY IIOKA3bIBAIOT

1) 6 u;
2)3
3)4 4q?
1)
180°
2)
I
90°
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3)

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

Haiinure cMmexHble YTIIBI, €CTU MX TPalyCHbIE MEPbI OTHOCSTCS
Kak 1)2:3;
2) 3.7,
3) 11:25;
4) 22:23.

ITo Teopeme 0 cyMMe CMEXHBIX YIJIOB: CyMMa CMEXKHBIX YTIIOB
pasHa 180°.

1) Ilycts rpagycHas Mepa OJHOTO yria 2x, TOTrJa BTOPOTO —
3x. CocTaBUM ypaBHEHHE:

2x + 3x =180,
S5x =180,
x=36;
2x=2-36=172;
3x=3-36=108.

I[ToyyaeM, 4T0 CMeXKHBIE YIuibl paBHbI 72° 1 108°.
2) Ilycth rpagycHas Mepa OJHOTO yria 3x, TOrJa BTOPOTO —
7x. CocTaBUM ypaBHEHHUE:
3x+ 7x =180,
10x = 180,
x=18;
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3x=3-18=54;7x=7-18=126.
[Tonyyaem, 4TO CMEKHBIE YIIIbl paBHbI 54° 1 126°.
3) Ilycth rpagycHas mepa omHoro yria 1lx, Torga BToporo —

25x. CocTaBuUM ypaBHEHHE:
11x + 25x =180,

36x =180,
x=25;
1lx=11-5=55;

25x=25-5=125.
[TonyyaeMm, 4TO CMEKHBIE YIIIbI paBHBI 55° 1 125°.
4) Ilycth rpamycHas Mepa OAHOTO yria 22x, Torjia BTOPOro —

23x. CocTaBuUM ypaBHEHHE:!
22x + 23x = 180,

45x =180,
x=4
22x=22-4=288;
23x=23-4=092.

[ToyyaeM, 4TO CMEKHBIE YIIIbl paBHbI 88° 1 92°.
Otser: 1) 72°u 108°%;

2) 54° 1 126°;

3) 55° i 125°

4) 88° 1 92°.

Ne 7.
OnmuH w3 YrioB, KOTOpPBIE MOJYYAIOTCS TPH MEPECCUCHUH IBYX
npsiMbIX, paBeH 30°. UeMy paBHBI OCTaJIbHBIE YTIJIbI?

Iycts ZAOB = 30° (cM. puc.)
B
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ZAOB = ZCOD, xak BepTUKaJIbHbIE yIibl, 3Ha4uT, ZCOD = 30°.

ZAOB n ZBOC — cMexHble yribl. CyMMa CMEXHBIX yIJIOB paB-
na 180°. 3naunt, ZBOC = 180° — ZAOB = 180° — 30° = 150°.

/ZBOC n ZAOD — BepTUKaIbHBIC YIJIBI, & CIEAOBATEIHFHO OHH
paBHbl. 3Hauut, 40D = 150°.

Ortser: 30°, 150°, 150°.

Ne 8.
UYeMy paBeH yToJI, €CIM JiBa CMEXKHBIX C HAM YIJIa COCTABIISIOT B
cymme 100°?

U3 pucynxka:

ZBOC n ZCOD — cMeXHBIE YTIIbI,

ZBOCu ZAOB — cMeXHbIe YTIIbL.

ZCOD n ZAOB — BepTUKaIbHbBIE YIJIbl, KOTOPHIE PABHBI MEXITY
co00ii ¥ 10 yCIOBHIO B cCyMMe coCTaBsioT 100°. 3Ha4YnT, Kaxablii U3
>THX yrioB pased 100° : 2 = 50°.

ZAOB + ZBOC = 180° (o TeopeMe 0 CyMM€ CMEXHBIX YIJIOB).

B c

A D

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

OtBer: 130°.

Ne 9,

CymMa JByX YIJIOB, KOTOpbIE MOIyYarOTcs NPH TEPECCYEHHH

JIByX MpsIMBIX, paBHa 50°. Haiinure 3TH yrisl.
3amada pemieHa B 1. 15 yueOnuka (ctp. 23).
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Ne 10.
OnuH n3 yrios, 00pa3oBaHHBIX IPH MEPECCUCHUH JIBYX NPSIMBIX,
B 4 pasa Oomblire apyroro. Haitnure 3TH yribl.

U3 pucynxka:

Z1 u /3 — BepTUKAIIbHBIE, CIIEAOBATEIBHO, OHU PAaBHBI.

/2 /4 — BepTUKAIIbHBIE, CIIEAOBATEIHLHO, OHU PABHBI.
Z1u £2 — cmexuble yrusl, Z1 + £2 = 180°.

Z4n /3 — cMexuble yrubl, /3 + /4 = 180°. Tlonyuaem, 4to
L1+ 22+ 23+ /4 =360°.

ITycts rpagycHast Mepa nepBoro yria x, Toraa sroporo — 4x. Co-
CTaBUM ypaBHEHHE:!
x+4x+x+4x =360,

10x = 360,
x=136;
4x=36-4=144.

Nmeem: £1 =36% £2=144° £3 =36, £4 = 144°.
Ortser: 36°%; 144°.

Ne 11.
OauH U3 YIJIOB, KOTOpPbIE MOIYYalOTCS MPH MEPECeUEHHH NBYX
IpsiMBIX, Ha 50° MeHbIIe apyroro. Haiinure o1 yrisl.

/1 n /3 — BepTUKAIIbHBIE YTIIbI, CIIEA0BATEIHLHO, OHU PABHBI.
/2 u /4 — BepTUKAIIbHBIC YIJIbI, CIEI0BATEIHHO, OHU PaBHbI.
Z1u /2 — cmexnble yrubl, £1 + 22 =180°.
/3 u /4 — cMexuble yrubl, /3 + /4 = 180°.
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IMomyuaem, uto £1 + £2 + £3 + £4=180° + 180° = 360°.

ITycts rpagycHas Mepa BTOpPOro yria x, Torga nepsoro — x + 50.
CocTaBnuM ypaBHEHHE:

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

Urak, /2 =65°, Z4=65°, £1=115°, £2=115".

OrtgerT: 65°, 115°.

Ne 12.
Haiiaure yriel, KOTOpblE TOJYYarOTCS MPH IMEPECeYCHUH JBYX
MIPSIMBIX, €CITA CyMMa TPEX M3 ATUX YIII0OB paBHA 270°.

[Ipu nepeceueHnn ABYX MPSAMBIX MOJIydaeTcss JBE Mapbl CMEKHBIX
yIJIoB, cymMMa Kaxaoi 180°, 3HA4YMT, CyMMa BCEX YETBHIPEX YINIOB
360°. Ecu cymMma Tpex mM3 5Tux yrios 270°, To 4eTBepTHIi yroa pa-
BeH 360° —270° = 90°. U3 pucynka: £1 =90°.

1 2
/T

\\%

4 3

/1 u /3 — BepTHKanbHbIE, 3HaunT, L1 = /3 = 90°.

/1 u /2 — cMexHBbIe, cienoBarensHo, /1 + /2 = 180°, L2 =
90°.

/2 /4 — BepTUKAIIbHBIE, CIIEA0BATENbHO, L2 = L4 = 90°.
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ITpu nepeceyeHny ABYX MPAMBIX TOTyIHIHch yriasl 90°, 90°, 90°,
90°.

Ortser: BC€ YIJIBI NIPSIMBIE.

Ne 13.

JIOKaXUTe, YTO €CAM TPH U3 YETHIPEX YIIIOB, KOTOPHIE ITOIYYaroT-
Csl TIPH TIEPECCUCHUH IBYX MPSAMBIX, PABHBI, TO TPSIMBIC TIEPIICHINKY-
JISIPHBL.

2,
\4
3

ITycTs rpamycHast Mepa KaxJI0ro U3 TPEX PaBHBIX YITIOB PaBHA X.
CyMMa YeThIpeX YIJIOB MPH MEPECEUEHHUH JBYX MPSAMbIX paBHa 360°.
U3 pucynka: £1 + /2 + /3 + £4 =360°, x +x +x + £4 = 360°, Ho
Z4 u /2 — BepTUKaIbHBIE, 3HAUNT, L2 = /4, IO3TOMY €ro rpamyc-
Has Mepa Takxke paBHa x. 4x = 360, x = 90. [Ipu nepeceueHuu IBYX
HPSMBIX TOJYYMINCH TPSIMBIE YTIIBI, 3HAUUT, OHU IEPECEKAIOTCS MO
IPSIMBIM YTJIOM, CJI€AOBATENIbHO, OHU IEPIEHIUKYIIApHBL. YTO U Tpe-
0OBaIIOCH T0KA3aTh.

Ne 14,

Kak ¢ moMo1pto JUHEHKH IPOBEPHUTH, SBISAETCS U MPSIMBIM YOI
B UEPTE)KHOM YTONBHHUKE?

CM. puc. 42 Ha cTp. 27 yueOHUKA.

Ne 15.
UemMy paBeH yroji MexJy OUCCEKTPUCOW M CTOPOHON JaHHOTO yT-
J1a, paBHOTO
1) 30°;
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2) 52°;
3) 172°?

Ilo OMpPEaACICHUTIO 6I/ICCCKTpI/Ica ACJIUT YTroJ momnojiaM, 3HA4uT,
Yroja MexXay 6I/ICCCKTpI/ICOI\/'I u CTOpOHOfI yriia paB€H IIOJOBHHEC OdaH-

HOTO yrJia:
1) 30°:2=15"
2) 52°:2=26%
3) 172°:2=86".
Ortser: 1) 15°%
2) 26°
3) 86°.
Ne 16.

Haiinure yron, ecim ero OuccekTpuca oOpa3yeT CO CTOPOHOM
YTOJ, paBHBIA
1) 60°;
2) 75°%;
3) 89°.

Ilo ompeneneHuro OMCCEKTpUCAa AENUT YroJ IOMOJAM, CIeI0Ba-
TEJIbHO, UCKOMBIH YTOJI paBeH yIBOCHHOMY YTy MEXAy OHCCEKTpH-
COM U CTOPOHOM MCKOMOTIO yTJa.

1) 60°-2=120%

2) 75°-2=150%

3) 89°-2=178"

Ortser: 1) 120°%
2) 150°;
3) 178°.
Ne 17.

JlokaxxuTe, 4To OHCCEKTpIHCa yIita 00pa3yeT ¢ ero CTOPOHAMH yT-

7161 He Oompire 90°.

3anmava qoka3ana B 1. 18 yueOHuka (ctp. 25).
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Ne 18",

HOK&)KI/ITG, qTO €ClIn J'Iy‘{ HNCXOOUT U3 BGp]J.II/IHBI yrna nu 06pa3yeT C
€ro CTOPOHAMH PaBHBIE OCTPHIEC YTJIBI, TO OH SIBIISIETCSI OMCCEKTPUCOM
yria.

[Mycts mya C 0Opa3yeT paBHBIC OCTPHIE YTIIBI CO CTOPOHAMH a U b.

[IpoBenem oTpe3ok AB, Kak MmokazaHo Ha pucyHke. OH nepeceka-
eT IpsaMyto ¢ mubo Ha myde C, mudo Ha ero IOMOJHEHUH, HO €T0 JI0-
MIOJTHEHHUE OH TIepeceKaTh HE MOXKET, T.K. B 3TOM CIIy4ae JONOJTHEHHE
nayga C SBISUIOCH OBl OMCCEKTPHCOH, HO IO ONPENeIICHUI0 OHCCEK-
TpHca He MOKET 00pa30BBIBATH CO CTOPOHAMH yTJa TYTbI YTJIbL.

Taxum o6pazom, myd C IPOXOJUT MEKITY CTOPPOHAMH YTIIa.

[To ompenenenuto OGuccekTpuckl iy C sABISETCS OUCCEKTPUCOH,
9TO U TPeOOBAJIOCh JOKA3aTh.

Ne 19.
Haiinure yroi Mexmy OMCCEKTpUCAMU CMEKHBIX YIJIOB.

ZAOB n ZBOC — cMexHble, n uX cymMa pasHa 180° (o cBoii-
CTBY CMEXHBIX YTJIOB).

[Mycte OK — Guccekrpuca ZAOB; OD — ouccexrpuca ZBOC.
BriBenem 0003HAUCHIIS:

ZBOD =x,a LZAOK = y.

Torma 2x + 2y = 180°,

x+y=90°

ZKOD =x+y=90°.
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S

OTBeT: 90°.

Ne 20.

JlokaxxuTe, YTO OGUCCEKTPHCHl BEPTUKATIBHBIX YIJIOB JIEXKAT Ha OJI-
HOU IIpsIMOI.

Zlu £3; £2 u £4 — BepTHKAJIbHBIE.
[IpoBenem Ouccektpucel £1; £2; /3 u L4.

A F D

Z1l u £2 — cMexHble. YTOI MEeXIy OMCCEKTPUCAMHU CMEXHBIX
yrioB pasen 90° (cm. mpeapLayLIyIo 3a1a4ay), T.e. ZKOM = /MON =
/ZNOF = /FOK = 90°. Vran Z/KOM, /MON, ZNOF uw /FOK
UMEIOT O0IIUE CTOPOHBI U OOLIYIO BEPIIUHY.

Taxum obpazom, KN 1 MF.
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Ne 21.
Haiinure yron Mexay OHCCEKTpUCOM U MPOAOKEHHEM OJHOU M3
CTOPOH JJAHHOTO yTJIa, PAaBHOTO
1) 50%
2) 90°%
3) 150°.

ITycts yron KOC — nausslii, OB — ero 6uccekTpuca.

K
B

A o c

ZAOK + ZKOC = 180° (T.K. OHM CMEXKHEIE).

T.x. OuccekTpuca MO ONPEACICHUIO NENUT AAHHBIA YToJ IMOMOo-
nam, 10 ZAOB = 180° — ZKOC : 2.

1) 180°-50°:2=155%

2) 180°-90°:2=135%

3) 180°-150°:2=105°"

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

U3 Bepmmabl O cMexHbIX yriaoB AOB u COB nposenex ny4y OD B
MOJYIUIOCKOCTh, TIe TIPOXOAUT 0011as cTopoHa yrios OB. Jlokaxu-
Te, uto ay4 OD mepecekaer nub0 oTpe3ok AB, mubo otpezok BC.
Kakoii u3 otpeskoB mnepecekaet iayu OD, ecnu yron AOD MeHsblie
(6onbme) yrima AOB? O0bscHUTE OTBET.
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Taxk kax npamas OD nepecekaet ctopony AC TpeyroasHuka ABC
B Touke O, TO OHa TiepeceKaeT Judo CTOpoHy AB, mubo cropony BC
(o Teopeme 1.1).

B

A/O ¢

T.K. 1ONONHUTENBHBIA Ty4 K Jdyuy OD JeXUT B pa3HbIX NONY-
IJIOCKOCTAX ¢ oTpe3kamu AB u BC, Touka nepeceuenus npssmon OD
C OJIHUM U3 3TUX OTPE3KOB JISKUT Ha Jyde OD.

Ecmu Z4A0D 6onwmie ZAOB, 10 iyd OD Oynet npoX0ouTh MEX-
ny ctoponamu ZBOC u Oynet nepecekats otpe3oB BC; a B ciydae,
korna yron AOD menbme yrina AOB, myd OD Oynet nepecekarsb OT-
pe3ok AB.

Ne 23.
W3 BepmmHBI pa3BepHyTOro yria (aa;) B OJHY IMOJNYMIOCKOCTb
poBecHEI yuH b u ¢. Uemy paBeH yroin (bc), ecnu
1) Z(ab) =50°; ZL(ac) = 70",
2) Z(ab) =50°% ZL(ac) = 70°;
3) Z(ab) = 60°%; Z(a;c) =30°?

1) ¢

0
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ITo cBOMCTBY U3MEPEHUs YTIIOB
Z(be) = Z(ac) — Z(ab) = 70° — 50° = 20°.
2)

[+

70’ 50°

a a,

T.x. Z(aa;) = 180°, To 10 CBONCTBY U3MEPEHUS YTIIOB
L(aay) = ZL(ac) + Z(cb) + ZL(bay)

Z(bc) = ZL(aa)) — Z(ac) — Z(ba;) = 180° — 70° — 50° = 60°.
3)

a a,

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

Orser: 1) 20°
2) 60°;
3) 90°.
Ne 24.

V3 BepHIMHBI Pa3BepHYTOro yria (aa;) IpoBEAeHHI Iyuu b U ¢ B
OJIHY TIOIYILIOCKOCTh. U3BecTHO, uto Z(ab) = 60°, Z(ac) = 30°. Haii-
nute yrisl (a1b), (aic) u (be).

Z(aay) = 180°.
Z(ab) + Z(a1b) = 180° (T.K. OHH CMEXKHBIE).
Z(ayb) =180° - 60° = 120°.
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Z(ac) + Z(aic) = 180° (T.X. OHU CMEKHBIE).
Z(aic) = 180° = 30° = 150°, L(ab) = L(ac) + Z(cb).
Z(cb) = L(ab) — Z(ac) = 60° —30° = 30°.

b

a a,
OrtserT: 120°% 150°; 30°.

Ne 25.

Ot monymnpsiMmoit AB B pa3HbIE MOIYIJIOCKOCTH OTIIOKEHBI YTIIBI
BAC u BAD. Haitnure yron CAD, ecnu

1) ZBAC=80°, ZBAD =170°

2) ZBAC=87°, ZBAD =98°,

3) ZBAC=140°, ZBAD = 30°,

4)  ZBAC=60°, ZBAD =70°.

ZCAD = ZBAC+ £ZBAD
1) ZCAD = 80° + 170° = 250°, T.x. 250° > 180°, To0 LCAD =
360° —250°=110%
2) ZCAD = 87° + 98° = 185°, 1.k. 185° > 180°, to LCAD =
360° - 185° =175
C
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3) ZCAD=140°+30°=170°
4) ZCAD=60°+70°=130°.

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

Janbl Tpu nyda a, b, ¢ ¢ o0mel HayaapbHOW TOukKo#. M3BecTHO,
uro Z(ab) = ZL(ac) = Z(bc) = 120°.
1) [TpoxoauT M KakOH-HUOYIb U3 ITUX JyYeH MEXIy CTO-
pOHaMU yTiia, 00pa30BAHHOTO JIBYMsI IPYTUMH JIydaMu?
2) Moser nu mpsimMasi TIepecekaTh BCe TPH JAHHBIX JTyda?
OOBICHUTE OTBET.

1) Ilycte omWH W3 3TUX JIyded MPOXOAUT MEXKIY CTOPOHAMH
yria, oOpa3oBaHHOTO ABYMs APYTMMH Jydamu. Torma oH oOpasyer
CO CTOPOHAMH JTOTO yIJyia yIiibl, paBHbie120°, 3HAYUT, ITOT JTyd ABJIS-
ercs OuccekTpucoi yrma B 240°, a oH, mo yciosuio, pasen 120°.
[MpotuBopeune. TakuM 00pa3oM, HU OJUH M3 ITUX Jy4deld HE MOXKET
MPOXOIUTH MEXKIY CTOPOHAMH YTiia, 00pa30BaHHOTO IBYMS JPyTHMHU
JTy9IaMHu.
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2) Ilycts npamas d He IPOXOAUT depe3 OOLIYI0 TOUKY Jydeid a,
b, ¢ u nepecekaeT ux B Toukax 4, B, C. OfgHa U3 3TUX TOUYEK JICKHUT
MEXIy IByMs APYTHMH Toukamu. IIpennonoxunm, 3To Touka C. Torna
ayu C mepecekaet oTpe3ok 4B, a T.K. 0Tpe30K 4B HaXomuTcs BHYTPH
yraa Z(ab), To 3T0 03HayaeT, 4To Jy4 C IpOXOIUT MEXIY CTOPOHA-
MU Z(ab), HO YTONPOTUBOPEUHT JTIOKa3aHHOMY B 1. 1 JaHHOM 3ama4m.
Takum 00pa3oM, He CYIIECTBYET MPSMOM, NepeceKarolield Bce TpH
Tyda.
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§ 3. IPU3HAKU PABEHCTBA TPEYI'OJIbHUKOB

Ne 1.

Otpesku AB u CD mepecekatorcst B Touke O, KOTOpast SIBISICTCS
CEepeIMHON KaxKJI0ro u3 HUX. UeMy paBeH oTpe3ok BD, eciu OTpe3ok
AC=10m?

3amaua pemena B 1. 20 yueOHuke (ctp. 29).

Ne 2,

Uepes cepenuny O otpe3ka AB npoBefeHa npsMas, NEepreHauKy-
nsgpHas npsamor AB. JlokaxuTe, 4To Kaxaas Touka X 3TOH mpsaMoii
OJIMHAKOBO y/ajieHa OT Touek 4 u B.

BosbMeM Ha mpsiMO# MPOU3BOJIBHYIO TOUKY X U COCTUHHM €€ C
TOYKaMu A U B.

PaccmoTtpum monydennsie TpeyronsHuku: B AAOX = ABOX AO =
OB, 1.x. O — cepenuHa oTpe3ka AB;

ZAOX = ZBOX=90°, .. AB 1 XO;

OX — o01mas cTopoHa.

X

P )

45



Takum obpazom, AAOX = ABOX no 1-my npu3HaKy paBEeHCTBa
TPEYTOJIbHUKOB. B paBHBIX TpEyrodbHHKaX NPOTHUB PaBHBIX YIJIOB
nexar paBHble cTopoHbl. Otciona AX = BX.

Yro u TpebOBaNIOCh TOKA3aTh.

Ne 3.

Ha cropone 4B tpeyronsnuka ABC B3sita Touka D, a Ha CTOpPOHE
A1By tpeyronsuuka A;B|C; B3ara touka D). M3BecTHO, 4TO Tpe-
yronsauku ADC u A;DC) paBusl u otpe3ku DB u DB passsl. [lo-
Ka)XUTE PaBeHCTBO TpeyrodbHUKoB ABC u A1BC;.

B

ryyi
777

1N
(»]

D

1
LL L
v

A c

1 1

T.x. AADC = AA1D1C1, TO AC=A1C1, AD :AlDl, A= ZAl

AB =AD + DB, A\B, = A\D, + D\B,, T.x. AB = A,B,, DB = D\B),
10 AD = A\D;

B AABCnu AAlBICI:

LA= LA AC = A,Cy, T.x. AADC = A A,DC,, AB = A,B,, cneno-
BatenbHO, AABC = AAB;C) 1o 1-My npu3HaKy paBeHCTBa TPEYroJb-
HUKOB.
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Ne 4.

UYroOBl M3MEPUTh Ha MECTHOCTH PACCTOSIHHE MEXAY ABYMS TOUY-
KaMd A u B, MeXIly KOTOPBIMH HEJb3s MPOUTH IO MPSIMOH, BBIOHpa-
IOT Takylo Touky C, U3 KOTOPOH MOXHO MPOWTH W K TOUKE A, U K
TOUKE B 1 U3 KOTOpOH BUAHBI 00€ 3TH TOUKU. V3MeEpSIOT paccTOsSHUS
AC u BC, npogomxkator ux 3a Touky C u otmepsitor CD = ACu EC =
CB. Tornma otpe3ok ED paBeH UCKOMOMY paccTosHUIO. OOBICHUTE
oYeMy.

T.x. ZACB = ZECD (1.kx. onu Beptukaibhele), EC = CB, AC =
CD (o moctpoenuto), 1o AACB = AECD (o 1-My nipH3HaKy opa-
BEHCTBA TPEYTOJILHUKOB).

7
S o

A

\

E D
B PaBHBIX TPEYTrOJbHUKAX IMPOTHUB PABHBIX YTJIOB JIC)KAT pPaBHBIC

ctopponbl. Takum obpaszom, AB = ED.

Ne 5.
Otpesku AB u CD nepecekarotcs B Touke O. J[okaxxute paBeHCT-

BO TpeyroibHukoB ACO u DBO, ecnu u3BecTHO, uto yroi ACO pa-
BeH yrity DBO u BO = CO.

C B
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T.x. CO = BO, LACO = £DBO, a LZAOC = £ZDOB (xax BepTH-
KanbHbIe yIibl), T0 AACO = ADBO mo 2-My IpU3HaKy paBeHCTBa
TPEYroJbHUKOB.

Ne 6.

Ortpesku AC u BD nepecekarorcs B Touke O. Jlokaxute paBeHCT-
BO TpeyroiabHukoB BAO u DCO, ecnu u3BecTHO, 4T0 yron BAQ pa-
BeH yrimy DCO n AO = CO.

B AABO u ADCO:

AO = OC (u3 ycnoBus)

£ZBAO = ZDCO (u3 ycnoBus)

ZLAOB = ZDOC (xak BepTUKAIBHEIE YTIIBI).

B C

A D
Takum obpazom, AABO = ZDCO 1no 2-My NpU3HAKy pPaBEHCTBA
TPEYTOJIbHUKOB.
*
Ne 7.
JloKaXuTe paBeHCTBO TPECYTONBHHMKOB II0 MEIWAHE W yIiiaMm, Ha
KOTOpBIC MeFaHa pa30UBaeT yroi TPeyroilbHUKA.

Craenaem JOTIOJITHUTCIIbHBIC ITOCTPOCHUS:
B
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IIpogomxum AD no Touku K, Tak, uto DK = AD.

[Iponomxum A,D; no Touku Kj, Tak, uto DK = A, D).

B AADC u ADBK:

AD = DK

ZADC = ZBDK (xaKk BEepTUKaJIbHbIE)

BD = DC (1.x. AD — meauana)

Takum obpazom, AADC = ADBK no 1-my npusnaky, u £ZDAC =
Z/DKB

AC = BK.

Ananornuno AA,DCy=AD\B K\ n £/DA,C,= £DK B,

A1C1 = BlKl.

B AABK u AAlBlKli

AK = A,K; (.. AK =2AD =24,D; = 4,K;)

ZBAK = ZB1A4,K; (110 yCIIOBHIO)

Z/BKA = ZBlKlAl (T.K. /BKA = ZKAC = 4K1A1C1 = ZBlKlAl),
(£KAC = ZKA,C} 110 yCIOBHIO)

Takum obpazom, AABK = AA,B,K; no 2-My IpU3HAKY paBEHCTBa
TPEYroJbHUKOB, U AB = A1B,u BK =B K, =A4,C, = AC.

T.x.BAABCu AAlBlCl

BA = BlAl

AC=4,C4

ZBAC = £B1A,C,, 10 AABC = AA,B,C,. A,B,K, 1o 1-my npuzHa-
KY paBEHCTBA TPEYTrOJIbHUKOB.

Ne 8.

Uro06bl M3MEPUTh Ha MECTHOCTH PACCTOSAHUE MEXIY ABYMS TOU-
KaMu 4 ¥ B, U3 KOTOpBIX ollHA (TOYKa A) HENOCTYIHA, MPOBEIIMBAIOT
HaIlpaBJICHUE OTpe3Kka AB M Ha ero MpOJOIKEHUH OTMEPSIOT MPOU3-
BOJIBHBIA OTpe30K BE. BrIOUpaloT Ha MECTHOCTH TOYKY D, M3 KOTO-
poii BUJHA Touka A U MOXHO NpoiTH K ToukaM B u E. [IpoBemnBaroT
npsmeie BDQ u EDF u otvepsitor F'D = DE u DQ = BD. 3atem unyt
o npsaMoit FQ, rising Ha TOUKY A, TOKa He HAaWAYT TouKy H, KoTopas
nexut Ha mpsimoir AD. Torma HQ paBHO HCKOMOMY DPacCTOSHHUIO.
Jokaxure 3T0.

B AFDQ u ABDE: FD = DE, BD = DQ (110 yCIIOBHIO)
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ZFDQ = ZBDE (xax BepTUKaJIbHBIE).

Taxum obpazom, AFDQ = ABDE (o 1-My npu3HaKy paBeHCTBa
TPEYTOJILHUKOB).

Orcrona Z/DFQ = ZDEB.

B AEDA v AFDH:

FD=DE

/DFQ = /ZDEB

/ZFDH = ZADE (xax BEpTHKAJIbHBIE)

Takum obpazom, AEDA = AFDH no 2-My TpU3HaKy paBEHCTBa
TPEYTOJIbHHUKOB.

Ortkyna: AD = DH, ZEAD = ZDHF.

Paccmorpum AABD n AQHD:
AD =DH
LEAD = Z/FHD
ZADB = ZQDH (xak BepTUKaJIbHbIC)
4 J// e ’ B E
R

Takum obpazom, AABD = AQHD 1o 2-My Npu3HaKy paBEeHCTBa
TPEYTOJBHHUKOB.
Otkyna AB = QH, 4T0 1 TpeOOBaJIOCH I0KA3aTh.

Ne 9,
[lepumeTp paBHOOEIPEHHOTO TPEYTOJIbHHUKA paBeH 1 M, a OCHOBa-
Hue pasHo 0,4 M. Haiinnre nmnHy OOKOBOM CTOPOHBI.

T.x. AABC — paBHOOGeapeHHsIH, T0 AB=BCu P=24B + AC.
1=24B+04
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24B=0,6

AB=0,3.
AB=BC=0,3m.
B
A C
OrtBerT: 0,3 m.
Ne 10.

Ilepumerp paBHOOEAPEHHOTO TPEYroJIbHUKA paBeH 7,5 M, a O0Ko-
Bast cTOpoHa paBHa 2 M. Haiimute ocHOBaHue.

T.x. AABC — paBHOOenpennslii, To0 AB =BCu P=AB + BC +
AC =24B + AC,AC = P—-2A4B
AC=75MmM-2-2MmMm=35m.

A c
OrtBerT: 3,5m.

Ne 11.

[lepumeTp paBHOOEAPEHHOTO TpEyroJibHUKA paBeH 15,6 m. Haii-
JIUTE €r0 CTOPOHBI, €CJIM OCHOBAaHUE:

1) meHbIIe 6OKOBOM CTOPOHEI Ha 3 M;

2) Oonblue OOKOBOM CTOPOHBI HA 3 M.
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1) Ilyctb OokoOBast cCTOpOHAa — X M, TOTJa OCHOBaHUE — (x — 3).

Torna:
P=x+x+(x-3),
P=3x-3,
15,6 =3x -3,
3x=18,6,
x=6,2 M.
2) Ilycrts GokOBas CTOPOHA — X M, TOTJIa OCHOBaHHE — (X + 3)
M. Torna:
P=x+x+(x+3),
P=3x+3,
15,6 =3x+3,
3x=12,6
x=42wm.
OrtBeT: 1) 6,2 m; 6,2 M; 3,2 Mm;
2)42 m; 4,2 m; 7,2 m.
Ne 12.

Jokaxxute, 4TO Y paBHOCTOPOHHETO TPEYTOJIbHUKA BCE YIJIBI paB-
HBL.

3amada pemieHa B 1. 23 yueOnuka (ctp. 31).

Ne 13.

Ot Bepumnbl C paBHOOeApeHHOTO TpeyroasHuka ABC ¢ ocHOBa-
HUeM AB otnoxens paBHble oTpe3kn: CA; Ha ctopore CA u CB; Ha
ctopoHe CB. JIokakuTe paBEHCTBO TPEYTOJIbHUKOB

1) CAB, u CBA;y;

1) B ACAB, n ACBA;: AC = BC, 1.x. AABC — paBHOOepeH-
Hb1il A1C = CB| (110 yCIIOBHIO).
ZC — obmuii, Takum o0pazoM, ACAB; = ACBA; o 1-my
MPU3HAKY PABEHCTBA TPEYTOJIBHUKOB.
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2) B AABB; u ABAA,: A4, = BB, (A4, = AC — CA, = AB — AB,
= BBy)
AB — o61mas cropoHa.
ZCAB = ZCBA (1.x. ABC — paBHOOEpEeHHBIH, a Y paBHO-

OelpeHHBIX TPEYTOIBLHUKOB YIJIbl IIPU OCHOBAHWH PABHBI).

A B
Takum obpazoM, AABB; = ABAA, no 1-My npu3HaKy paBEeHCTBa

TPEYTOJBbHUKOB.

Ne 14.
Ha ocHoBanuu AB paBHOOenpeHHOro TpeyronbHuka ABC naHbI
Touku A, u B,. I3BectHO, uT0 AB| = BA,. JlokaxxuTe, 9TO TPEyTOJIb-

uuku AB;C u BA,C paBHBI.

B A4B,Cu AB4,C:

AC = BC (1.x. AABC — paBHOOEIpEHHBIH)

ZLCAB = ZCBA (1.x. AABC — paBHOOEIPEHHBIN).
AB, = BA, (w3 ycnoBus)
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Takum o6pazom, A4B,C = ABA,C no 1-My npu3HaKy paBeHCTBa
TPEYTOJIbHHUKOB.

Ne 15.

Tpeyronsuuku ACC; u BCC; pasubl. Ux BepminHbl A U B aexat
10 pasHble cTOpoHbI OT npsaMoit CC). JIoKaxkuTe, 4TO TPEyTrONbHUKU
ABC u ABC| paBHOOEIpEHHBIC.

T.x. AACC,=ABCC,, 10: AC=BC, AC, = BC).

AN
N

Takxum o6pazom, AABC u AABC, paBHOOEApEHHBIE TIO Ompeene-

HHUIO.
Yto u Tpe6OBaJ'[OCB J0Ka3aThb.

Ne 16.
ChopmympyiiTe U JOKKUTE TEOpEMY, 0OpaTHYIO YTBEPIKICHHIO
3amaun 12.

3amada pemieHa B 1. 24 yaeOnuka (ctp. 32).

Ne 17.

Ha croponax AC u BC tpeyronsnuka ABC B3stsl Touku C; u C,.
Jokaxure, 4ro TpeyronbHuK ABC paBHOOEOPEHHBIN, €CIHM Tpe-
yronbHukud ABC, u BAC, paBHBL
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T.x. AAC\B = AAC,B, o LA = ZB. CanenoBarensHo, AABC paB-
HOOCAPEHHBIN.

A B
Uro u TpeboBasoch A0Ka3aTh.

Ne 18.

1) JlokaxkwuTe, 9TO CepeAWHBI CTOPOH pPaBHOOEIPEHHOTO Tpe-
YTOJIbHUKA SIBIIIIOTCS TakXKe BEpUIMHAMH PaBHOOEIPEHHOro Tpe-
YrOJIbHMKA.

2) JlokaxkWTe, 4TO CEpeIWHBI CTOPOH PaBHOCTOPOHHETO Tpe-
VTONBHHUKA SIBIIIOTCS Takke BEPIIMHAME pPaBHOCTOPOHHETO Tpe-
YTOJIbHUKA.

1) B
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B A44,B, v AB,C,C:

AA, = CC| xak IOJOBUHBI PaBHBIX CTOPOH (T.K. A4; =AB :2=BC
:2=CC))

LA = ZC, 1.x. AABC — paBHoOenpennbii 1 ZA n £C — yrisl
NP OCHOBAHUU.

Takum ob6pazom, AA4,B, = AB;C,C o 1-My npu3HaKy paBeHCTBa

TPEYTOJHHHUKOB.
Otrcwona A;B; = B;C;.
Takum obOpazom, A41B;C; — paBHOOeIpeHHBIH (IO ompesere-
HUIO).
2)

S

A B C

B AAAlBl, AAchl, ACClBli

LA =/B=ZC (1.x. AABC — paBHOCTOPOHHHIA).
AA, = A1B = BCy; = C,C = CB; = B1A4 (xak NOJIOBUHBI PaBHBIX CTO-
pOH).

Takum obpazom, A4A4 B = A4;BC = ACC,B; o 1-My npusHaKy
paBEeHCTBA TPEYTrOJbLHUKOB.

Otkyna 4,Cy = C\B; = 4,B;.

Takum o6pazom, A4B;C| paBHOCTOPOHHUIA MO OTIPEACITICHUIO.

Ne 20.

Jlokaxxute, 4T0 y paBHOOEAPEHHOTO TPEYTOJIbHUKA:
1) OucceKTpuChl, MPOBEACHHBIE M3 BEPLIMH MpPU OCHOBa-
HUU, PaBHBI;
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2) MCIUaHbl, MPOBCACHHLIC U3 TEX K€ BCPIINH, TOXKC paB-
HBbI.

1) 4ZBAK = ZKAC = ZOCA = ZOCK, T.x. ZA=ZC,u CO n
KA — OuccekTpucchl.

B AAKB u ACOB: AB = BC (1.x. AABC — paBHOOEIpEHHBII)

£BAK = ZBCO (1.x. AK 1 CO — OGUCCHKTPHUCCHI paBHBIX YTJIOB).

£B — obuwii. Takum o6pazoM, AAKB = ACOB nio 2-my npu3Ha-

Ky PaBEHCTBa TPEYTrOJIbHUKOB.
B

A C
Otkyna AK = CO, 4to u TpeboBaJoCh J0KA3aTh.
2) AQ=0B=BF=FC,1x. AF un CQO — MeanaHsl.
B AAFB u ACQOB:
AB = BC (T.x. AABC — paBHOOEIpECHHBIH)
OB =BF
4B — obuwii. Takum obpazom, AAFB = ACQOB nio 1-my npu3zHa-

Ky paBEHCTBa TPEYTrOJIbHUKOB. B

A C
Otkyna AF = CQ.
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Ne 21.
Jlokaxute, 4TO y paBHBIX TpeyronbHUKoB ABC u A,B,C;:
1) MeIMaHbI, IPOBEICHHBIC U3 BEPIIHH A U A, paBHBI,
2) OUCCEKTPUCHI, TPOBEICHHBIC U3 BepIHH A U A}, paBHBI.

B
1)

11y
Ty

Al

LC=LCy, LA= LA\, LB = £B,.

BO = 0OC = B0, = O,Cy, Tx. AO u A,0; — memuansl, u BC =
Blcl.

B AAOCu AA101C1: AC=A1C1, oC = 01C1, ZC= ch

Takum obpazom, AAOC = AA4,0,C, no 1-my mpusHaKy, OTKyJa
AO =A4,0;.

2)

C

1
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A C

T.x. AABC = AAlzljlt,l, TO: AL = ALY, LA :IL'AI, £C=ZCy.

/BAK = Z/KAC = ZBlAlKl = ZK1A1C1, T.K. AK n AlKl — Owuc-
CEKTPHUCHI PABHBIX YIJIOB.

B AAKC n AA]K]C]I AC = A]C], ZC= ZC], ZKAC = éK]A]C].
Takum obpazom, AAKC = AA4,K;C; no 2-My npHu3HaKypaBeHCTBa
TPEYrOJIbHUKOB.

Otkyna AK = 4,K.

Ne 22.

Touku 4, C, B, D nexxar Ha OIHOM MPSIMOH, IpUUYEM OTpe3Kku AB u
CD wumeror o0y cepenuHy. JlokakuTe, 4TO €CIH TPEyroJbHHUK
ABE paBHOOepeHHbI ¢ ocHOBaHUeM AB, To TpeyronsHuk CDE To-
e paBHOOeIpeHHbI! ¢ ocHoBaHUeM CD.

E

c a4 0 B p
T.x. AABE — paBHoOenpennsiit, u (LCAE n LEAB), (LEBA u
Z/EBD) — cmexubie, 10 ZCAE = 180° — ZEAB = 180° — ZEBA =
ZEBD.
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B ACAE u AEBD:

AE = BE (1.K. ABE — paBHOOeApCHHBIIA)

ZLCAE = ZEBD

CA=BD (1.x. CA=CO—-A0=0D - OB =BD)

Takum obpazom, ACAE = AEBD, cnenoBatensio, ACED — paB-
HOOenpeHHsbIH, (T.k. CE = ZED Kak nexaliue IpoTHB PaBHBIX YIJIOB
B PaBHBIX TPEYTOJIBHUKAX ), YTO U TPeOOBATIOCH 10KA3aTh.

Ne 23.
JIOKaXHUTe PAaBEHCTBO TPEYTOJIbHHUKOB IO YIJIy, OMCCEKTPHCE ITO-
IO yIJia ¥ CTOPOHE, MPUIICHKAIIEH K STOMY yTITy.

[lycte AD = A; Dy — paBHBIE OHCCEKTpHCH, LA = LA, AC =
A,C| — paBHBIE CTOPOHBI.

B AADC = AA\D\Cy: £LDAC = £DA,C, (1.x. £LDAC nonosuHa
yrna ZBAC ZDAC = LBAC : 2= /B1A\C, : 2= £D4,Cy).

AD = A\D,, AC = A,C). (no ycnosuto: AD = A, D, — paBHbIe Ouc-
cuktpucel, AC = 4;C| — paBHbIE PUIICKALIIE CTOPOHBI).

B

>
=
a
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Takum ob6pazom, AADC = AA,D,C, o 1-My npu3HaKy paBeHCTBa
TPEYroJbHUKOB, oTKyAa LC = ZC| Kak Jexalue MpPOTUB PaBHBIX
CTOPOH B PaBHBIX TPEYTOIbHUKAX )

B AABCwu AA\BCy: AC = A,Cy, LA = £A; (110 yCTIOBHIO)

LC=ZLC.

Takum obpazom, AABC = A4,B;C; o 1-My npuzHaKy paBeHCTBO
TPEYTOJIBHUKOB, YTO U TPEOOBAIBCH TOKA3ATh.

No 24,
B paBHoGenpennom tpeyronbauke ABC ¢ ocHoBanueM AC mpo-
BeneHa Menuana BM. Ha neit B3sita Touka D.
JlokaxuTe paBEHCTBO TPEYIOJIbHUKOB:
1) ABD u CBD;
2) AMD u CMD.

T.x. BM — MenuaHa paBHOOCIPEHHOTO TpPEYroibHUKA, TO OHA
SBIIICTCSI M BBICOTOM W OmccexkTpucoit. Takum obOpasom, LAMD =
ZDMV =90°, ZABD = /DBC,

B

2
L2

A
1) B AABD u ADBC: AB = BC (1.Xx. AABC paBHOOEAPEHHBII),
BD — o0Omas.

ZABD = ZDBC (1.k. BM — Guccektpuca).
Takum ob6paszom, AABD = ADBC 1o 1-My TpH3HaKy paBEHCTBa
TPEYTOJIbHUKOB.
2) B AADM v AMDC:
AM = MC (T.x. BM — menunana)
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DM — oOmas
ZAMD = ZDMC = 90°
Takum ob6pazom, AADM = AMDC 1o 2-My kaTetaM, 4To U Tpedo-
BaJIOCh JOKa3aTh.

Ne 25.

Jlokaxwute, 9T0 TpeyronbHUK ABC paBHOOEAPEHHBIH, €CIIN Y HETO
1) Mequana BD sBIeTCS BBICOTO;
2) BbIcOTa BD siBiisieTCsl OUCCEKTPUCON;
3) buccekTtpuca BD sBiseTcs MeIUaHOU.

B A4BD n ADBC:

[ ¢
A D C

1) Ecam BD — wmenuana u BwicoTa, T0 AD = DC, LADB =
ZCDB =90°, BD — obmas. AABD = ACBD 1o 1ByM KaTeTam.

Otkyna AB = BC, takum o6pazom, AABC — paBHOOEIPEHHBIN.

2) Ecmu BD — BeIcOTa U Ouccextpuca, 10 £LABD = ZDBC,
ZADB = ZBDC, BD — obmas. AABD = ACBD no 2xaTeTy U IBYyM
IIPUJIEIKAIIUM YTIIaM.

Otkyna AB = BC, takuMm o6pazom, AABC — paBHOOEIPEHHBIN.

3) Ecau BD — GuccekTpuca U MeIMaHa:

[ponmum BD no touku By, Tak, uto BD = DB;.

B A4BD n ACDB;:
AD = DC (1.x. BD — menuana)
BD = DB,

ZADB = ZCDB, (U3 OCTPOCHUS, KaK BEPTUKAIbHEIE).
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Takum obpazoM, AABD = ACDB, no 1-My npHu3HaKy paBeHCTBa
TPEYTOJIbHHUKOB.

Otkyma ZABD = ZCB,D, AB = B,C.

Amnanornuno AADB; = ABDC.

ZAB\D = £ZDBC, AB, = BC.

T.x. LABD = ZDBC (t.x. BD — Ouccekrpuca), 1o LABD =
£DBC = ZAB\D.

ABBA — paBHOOeapeHHbIit, T.K. LABD = ZABD,

B

Takum o6pazom, AB = ABy; 1.x. AB; = BC, 10 AB = BC.
CnenoBarensHo, AABC — paBHOOEAPEHHBINH 10 OIIPEICIICHUIO.

Ne 26.

JlaHbl 1Ba paBHOOEIPEHHBIX TPEYTOJLHUKA ¢ OOIIMM OCHOBaHH-
eM. Jlokaxkurte, 4TO UX MEJMaHbI, TPOBEICHHBIE K OCHOBAHMIO, JICKAT
Ha OJHOU mpsIMOA.

B AABC: BO — meauana, a 3HaunT, u BeicoTa (AABC — paBno-
O6enpennsrii). Takum o6pazom, BO L AC.

B AADC: DO — menuana, a 31a4ut, u Beicota (AADC — paBHO-
Oenpennsrii). Takum o6pazom, DO L AC.

Takum obpazom, k oTpe3ky AC depe3 Touky O TpOBEACHHI JBa
nepneHaukyisipa. [lo Teopeme 2.3 depes TOUKy, JIeKaIIyro Ha IIps-
MO, MOXKHO MPOBECTH MEPNEHAUKYJSP, U MPUTOM €IUHCTBEHHBIH.
TaxuM 00pa3zoM, MeIMaHBI JISKAT HA OJHON IPSIMOIA.
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Ne 27.

B paBaoOenpennom tpeyromsauke ABC ¢ ocHoBanuem AC mpo-
BeleHa MeanaHa BD. Haiinure ee AnuHy, €ClIy EPUMETP TPEYTOJIb-
Huka ABC pasen 50 M, a Tpeyronabauka ABD — 40 M.

B

~—
b

A D C

PABC:AB+BC+AC
Ppc=2A4B + AC (1.x. AB = BC)
50=24B + AC.

25:AB+%AC,
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Papp = AB+BD+AD = AB+BD + %AC (T.x. BD — Meauana)

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

JokaxuTe, 4T0 OMCCEKTpHCca pPaBHOOEIPEHHOTO TPEYTOJIHHHUKA,
MPOBEJCHHAS U3 BEPIIMHBI, IPOTHUBOJICKAILEH OCHOBAHHIO, SBISETCA

MEINaHOH U BEICOTOH.
3amada pemieHa B 1. 26 yueOHuka (ctp. 34).

Ne 29,
VY tpeyronbuukoB ABC u A,B,Cy AB = A\B;, AC = 4,C,, LC =

ZC, =90°. Joxaxure, uto AABC = A4,B,C;.
A

|
1

L]
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Joka3zaHno B 1. 27 yueOHuka (cTp. 35.).

Ne 30.
JokaxuTe, 9TO y PaBHOOECIPEHHOTO TPEYrONbHHKA BBHICOTA a,
OITyIIICHHAS Ha OCHOBAaHMUE, SIBJSIETCSI MEIUAHOM U OMCCEKTPUCOH.

Ucxonsa u3 yrepxaenus 3anaun Ne 29, Bpixoaut, uro AABD =
ADBC, Takum o0pazom, AD = DC kak CTOPOHBI, JIS)KAIHE B PABHBIX
TPEYTOJIbHUKAaX MPOTUB PAaBHBIX YIIIOB, CleAoBareiabHO, BD — Me-
auaHa. B

5
A D C

ZABD = ZDBC (cnenmoBarenbHo, BD — OuccekTpuca), 4TO |
TpeboBaIoCh 10Ka3aTh.

Ne 31.
Tpeyronsuuku ABC u ABC) paBHOOEIpEHHbBIE ¢ OOLIMM OCHOBA-
HueM AB. Jlokaxure paBeHCTBO TpeyroabHukoB ACC) u BCC.

C
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B AACC, u ABCC:

AC = CB,

AC; = CB (T.x. AACB u AABC, — paBHOOEpEHHBIEC)

CC; — oOmias.

Takum ob6pazom, AACC, = ABCC| (1o 3-My mpu3HaKy paBeHCTBa
TPEYTOJIHHUKOB).

Ne 32",

Touku A4, B, C, D nexat Ha ogHOU TpsiMOH. JlokaxuTe, 4To eciu
TpeyronbHUk ABE| u ABE, paBHsl, TO Tpeyronsuuku CDE} u CDE,
TOXE PaBHEI.

BE, = BE,, ZABE| = ZABE,, T.X. AABE| = AABE,.(u3 ycIOBHS)
B AE\BC u AE,BC:
BC — o0mas

E2

ZE\BC = ZE,BC (1.x. ZE\BC = 180° — ZABE, = 180° — ZABE,
= Z/E,;BC) (cMeXHBIE C PBHBIMHU YTJIaMH).

BE| = BE,.(no ycnoButo)

Takum obpazom, AE|BC = AE,BC 1no 1-My npu3HaKy paBeHCTBa
TPEYTOJIbHUKOB.

Otkyna E,C = E,C Kak Jexxaliye IpoTUB PaBHBIX YIJIOB B PaBHbBIX
tpeyronbaukaxu £LBCE, = Z/BCE,.

B ACDE| u ACDE;:

E1C = EQC,
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/E\CD = ZE,CD, 1.x. ZE,CD = 180° — ZACE, = 180° — ZACE,
= /FE,CD (cMmexHbIE C paBHBIMH YTIIAMH).

Takum obpazom, ACDE, = ACDE, nio 1-My npuU3HaKy paBEHCTBa
TPEYTrOJIbHUKOB.

Ne 33.

JBa otpeska AB u CD nepecekatoTcst B Touke O, KOTOpast SBJIseT-
Csl CepelMHON KaXkJoro M3 HUX. JlOKakuTe paBeHCTBO TPEYTOJIbHU-
koB ACD n BDC.

B AAOD u ACOB:

AO = OB, CO = OD (1.x. O — cepeaunna otpe3koB AB u CD).

ZCOB = ZAOD (xaKk BepTUKAIILHEIE).

Takum obpazom, AAOD = ACOB no 1-My mpu3HaKy paBEHCTBa
TpeyronbHuKOB. OTkyna AD = CB (kak jexamue TPOTUB PaBHBIX
VIJIOB B PaBHBIX TPEYTOJbHUKAX).

Amnanornyio AAOC = ADOB n AC = DB.

B AACD u ABDC:

AD = CB (u3 ycnoBusi),

AC = DB (u3 ycinoBus),

CD — oOmas.
A D

C B

Takum obpazom, AACD = ABDC mno 3-My NpHU3HaKy paBEHCTBa
TPEYTrOJbHUKOB.

Ne 34,
JlokaxuTe paBEeHCTBO TPEYTOJHLHUKOB IO JIBYM CTOPOHaM U Me-
JlnaHe, MPOBEJCHHON K OTHOM U3 HUX.
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BD=B\D;,Tx. BD = %BC = % B\C, = B;D; (10 ycnoBuo).

B AABD u AAlBlDli

AB = A\B,, AD = A\D,, BD = B|D,, takum obpazom, AABD =
AA1B1D; no 3-My nipu3HaKy paBeHCTBA TPEYTOJIHLHUKOB.

Otkyna AABD = AAB1D;.

B
D
A c
Bk
Dl
A, C,
B AABCnu AAIBICI:

AB = AlBl

BC = B,C (110 ycnoBHIO 3a/1a41)

ZABD = ZA\B\D,, takum obOpazom, AABC = AA\B,C; o 1-my
MPU3HAKY PaBEHCTBA TPEYTOIBHUKOB.

Ne 35.

Otpesku AB u CD mnepecekatorcs. Jlokaxure, 4YTO €ClIU OTPE3KH
AC, CB, BD u AD paBHBbI, TO yd AB sBnsieTcss GUCCEKTPUCON yriia
CAD u nya CD — Ouccextpucoit yrina ACB.

B AACD u ABCD:
o ycnosuto: AC = CB, AD = DB, CD — obmas.
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Takum obpazoM, AACD = ABCD (1o 3-My npu3HaKy paBeHCTBa
TPEyroJIbHUKOB), 0TKyaa LACD = ZBCD, ZADC = ZCDB (xak yr-
JIBI, JISKAIHE B PABHBIX TPEYTOJILHUKAX TIPOTHB PABHBIX CTOPOH).

CrnenoBarensHo, CD — 6uccekrpuca LACB.

Amnanorugydo gokaspiBaeM, uto AACB = AADBw /CBA = ZDBA,
£DAB = ZLCAB. C

AN
\

D

Takum obpazom, AB — Ouccekrpuca AACB, 4T0 U TpeOOBaIbCh
JIOKa3aTh.

Ne 36.
Hoxaxwute, uto B Ne 35 npsimbie AB n CD niepneHAuKy IS pHBIL.

AADC, AACB, ACBD, ABDA sBASIOTCS paBHOOCIPESHHBIMH 1O
omnpeaeneHuio (T.K. Y HUX 2 CTOPOHBI paBHBI), TAKMUM 00pa3oM, Ouc-
cexktpucel AO, OB, CO, OD sBustoTCS BHICOTAMU COOTBETCTBYIOIINX
TPEYTOJbHHUKOB.

C
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CnepoBarensHo, AO L CDu OB 1. CD, a31o 110 T. 2.3. BO3MOXXHO
yuib eciid AB 1 CD, uto ¥ TpeboBaioch J0Ka3aTh.

Ne 37.
Tpeyronsuuku ABC nu BAD paBusbl, npudeMm Touku C u D nexar
10 pa3HbIe CTOPOHBI OT NpsiMOi AB. Jlokaxkure, 4To
1) tpeyromsauku CBD u DAC paBHBI;
2) mpsimast CD et oTpe3ok AB momnomam.

c

D

T.x. AABC = AABD, 10 AC=BD, CB=AD, LCAO = LOBD.
1) BACBDu ADAC:
CD — o0Owas
AC = DB, AD = CB (u3 ycnoBus).
Takum ob6paszom, ACBD = ADAC 1o 3-My TpH3HaKy paBEHCTBa
TPEyToJIbHUKOB, TAKUM 00pa3oM, LCDB = ZDCA.
2) B AAOCwu ADOB:
AC=BD, ZCAO = ZLOBD, LCDB = ZDCA.
Takum o6paszom, AAOC = ADOB mo 2-My npu3Haky, otkyaa AO
= OB. CnenoBatenbHo, 0Tpe30K BD nenut oTpe3ok AB mnomonaM, 4To
U TpebOBaNOCh 10Ka3aTh.

Ne 38.
Otpesku paBHOU muHBI AB 1 CD nepecekarotcst B Touke O Tak,
4yt0 A0 = OD. JlokaxuTte paBeHCTBO TpeyroybHukoB ABC u DCB.
B AAOC u ADOB:
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AO = OD (110 ycrnoBuio),

OC= 0B (1x. OC=DC—-DO =A4B - A0 = OD),

ZAOC = ZDOB (xax BepTUKAJIBHBIC).

Takum obpazom, AAOC = ADOB 1o 2-My NpU3HAKY PaBEHCTBA

TPEyroJabHUKOB, O0TKyaa AC = DB (kak Jiexaliue B PaBHBIX Tpe-

YTOJIbHUKAX IPOTUB PAaBHBIX YIJIOB).

B AABC u ADCB:

AC = DB (u3 ycnoBusi),

AB = CD (u3 ycnoBus),

BC — o06mas.

Takum ob6pazom, AABC = ADCB no 3-My TpuU3HaKy paBEHCTBa

TPEYTOJbHUKOB, YTO U Tp€6OBaHOCL J0Ka3aThb.

Ne 39,
HOK&)KI/ITG PaBCHCTBO TPECYTOJBbHUKOB IO ABYM CTOPOHAM U MC-

JHUAaHC, UCXOOAIIUM U3 OI[HOI71 BCPUINHBI.
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[Ipoanum MenuaHbl Tak, YTOOBI:

BD = DO, BlDl = D101.

B AADO v ADBC:

AD = DC (u3 ycrnoBus)

BD = DO (110 OCTPOESHHIO)

ZADO = ZBDC (xak BepTUKAIILHEIE).



Takum obpazom, AADO = ABDC mo 1-My mpH3HaKy paBEeHCTBa
TPeyroibHUKOB; 0TKyJa AO = BC kak Jexaliyue B paBHBIX TPEYroJb-
HUKax [IPOTUB paBHBIX yrioB, ZAOD = ZDBC.

AHaI0ru4HO AA1D101 = AD13101 u A101 = BICI, ZA101D1 =
£D\B,C,.

T.x. BC= BICI, 10 AO = A101.

B AAOB n A4,0,B;:

AB = A,B; (u3 ycnoBus),

AO = 4,0, (1o MOCTPOCHUIO),

BO = B0, (110 TOCTpOEHUIO),

0

Takum ob6pazom, AABO = AA,B,0; nio 3-My NpU3HAKy paBEHCTBA

TPEYTOJIbHHUKOB.
Otkyma ZABD = /A4\B\Dy, Z4,0,D; = 2/D\B,C;. T.x. ZAOD =
/DBCu ZA101D1 = LDIBICI, 10 LDBC = ADlBlCl.
LABC = ZABD + ZDBC
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LA\B,Cy = LA\B\D, + £D;B,C}, T.K. IpaBble YaCTH PaBHBI, TO U
JIEBbIE JOJKHBI OBITH PaBHBIL.

CnenoBarensio LABC = ZA4,B,C;.

B AABC u A41B,Cy:

ZABC = ZA,B,Cy, AB = A\B,, BC = B,C, (u3 ycioBus).

Takum obpazom, AABC = AA4B,C, o 1-My npu3HaKy paBeHCTBa
TPEYTOJIBHUKOB, UTO U TPEOOBAIOCH JOKA3aTh.

Ne 40.

JTokaxxuTe paBeHCTBO TPEYTOJIBHUKORB 110 CTOPOHE, MEIUAHE, MPO-
BEJICHHOM K 3TOM CTOPOHE, U YIjIaM, KOTOpEIE 00pasyeT ¢ Hell Meaua-
Ha.

B ABDCn ABlchll
BD = B{D, (u3 ycnoBus),
DC=D,C, (DC = % AC :%AIC1 =D,C)) (t.x. D u D; — cepenu-

HbI cTOpoH AC 1 AC| COOTBETCTBEHHHO)
ZBDC = £B,D,C, (u3 ycnoBus).
B
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Takum ob6pazom, ABDC = AB,D,C, o 1-My npu3HaKy paBeHCTBa
tpeyronbankoB. Otkyna BC = B (.

Ananoruano AADB = AA1\D\By n AB = A,B,.

B AABCu AAlBICI:

AB = A\B; (w3 paBenctBa AADB = AA\D\ B,

BC = B,C; (u3 pasenctsa ABDC = AB,DC,

AC = A,C, (u3 ycroBwsi)

Takum obpazom, AABC = AA4AB1C, o 3-My NpU3HAKY PaBEHCTBA
TPEYTOJIBHUKOB, UTO U TPEOOBAIOCH JOKA3aTh.
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§ 4. CYMMA YIJIOB TPEYTI'OJIbHUKA

Ne 1.
JlokaxuTe, YTO €CIM HEKOTOpas mpsMas MepecekaeT OIHY H3
JBYX MapajyIeIbHbIX MPSIMBIX, TO OHA MIEPECEKAET U APYTYIO.

[Iycts @ 1 b — mapajurenbHBIC IPSMBIE, U ITYCTh MpsMast ¢ mepe-
cekaeT npsamyro a. [JomyctuM, ¢ He mepecekaeT b, Toraa uepes IaH-
HYIO TOYKY HPOXOIST 2 MpsSMBIE, apajulelbHbIe MPSIMOH b, HO 3TO
HEBO3MOXHO, TAKMM 00pa30M, MPHUILLIIH K MPOTHBOPEUHIO.

Ne 2,
JlokaxuTe, YTO €CIK JABE MPSIMBIC MEepPeceKarTcs, TO Jrbas Tpe-
ThS TIPSIMast TIEPECEKACT 0 KpaiiHel Mepe OJHY U3 ITHX MPSIMBIX.

[Tycts mpsimbie a 1 b iepecekatorcs B Touke 4. Jlomyctum, 4to b
He MepeceKaer ¢, Toraa b || ¢, Ho UCXOAs U3 MpeIbIayIIeH 3a1auu, T.K.
a miepeceKkaeT b B TOUKe A, TO OHA MIEPECeKaeT U ¢ B HEKOTOPOH TOY-
Ke.

—_— .

Ne 3.
Hano: a || b || ¢ || d. okaxute, uto a || d.
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T.x. b| cub|| c, To NO onpenenenuto napamuiensHocty b || d. T.x.
allbub|d toald.

Ne 4,

[Ipsimbie AB u CD mapaiienbHbl. JIokakuTe, 9TO €CIU OTPE30K
BC mnepecekaer npsimyto AD, TO TOUKa MepeceueHus: MPUHAIEKUT
oTpe3ky AD.

3amada pemieHa B 1. 29 yueOHuka (ctp. 42).

Ne 5.

Han tpeyronsauk ABC. Ha ctopone AB ormedueHa Touka By, a Ha
ctopoHe AC — Touka C;. Ha3oBuTe BHYTpEeHHUE OJHOCTOPOHHUE U
BHYTPEHHHME HAKpECT Jiexalue yrisl npu npameix AB, AC u ceky-
mei& B 1C1.

c,/ N, A

1) BHYTPEHHHUE OJTHOCTOPOHHUEC YTJIbI:
LABlC' u ZAClBl
/BB,C, u Z/CC,B,

2) BHYTPCHHHE HAKPECT JICKAINHUEC YTIIbI:
/AB,C, u ZAC,B,
LBBIC'l )5 ZCClBl

Ne 6.

HazoBuTe BHYTpEHHHE HAaKpeCT J€Kalllu€ U BHYTPEHHHE OIHO-
CTOPOHHUE YIJIbI HA PUCYHKE.
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BHyTpeHHIE 0THOCTOPOHHHUE YTIIBIL:
22n /3, /L1 u /4.

BHyTpeHHME HaKpecT JIexKal e yIibl:
Zln /2, /3 n /4.

Ne 7.

Otpesku AD u BC nepecekatorcst. Jns npsmeix AC u BD u ce-
kymieit BC Ha3oBHTE Mapy BHYTPEHHUX HAKPECT JICXKAIIUX YTIIOB.
Jns Tex xe mpsMbIX U cekyllel AB Ha30BUTE Mapy BHYTPEHHUX OJI-
HOCTOPOHHHUX YrioB. OOBSACHUTE OTBET.

ZACB u ZCBD — BHYTpPEHHHUE HaKpecT JIEXKallue YIJIbI, T.K.
TOUkd A U D nexar B pa3HbIX MOJIYMJIOCKOCTSX OTHOCHUTEJIBHO Ips-
Mot BC. ZABD n Z/CAB — BHyTpeHHHE OJJHOCTOPOHHHUE YTIIBI, T.K.
touku C 1 D nexar B OJHON MOJIYINIOCKOCTH OTHOCUTENIBHO TPAMOA
AB, B TOW MOJYIUIOCKOCTH, I/I€ JEXKUT TOUKA MEPECEUEHUSI OTPEZKOB
AD un BC.
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Ne 8.

Hansl npsimast AB u Touka C, He nexaias Ha 3Tod npsimoi. Jlo-
KaXHTe, 4To depe3 TouKy C MOKHO IPOBECTH INPSIMYIO, Mapaieib-
HYT0 TIpsiMOit AB.

3anaua pemena B 1. 31 yueOHuka (ctp. 44).

Ne 9.

JlokaxuTe, 4TO OHCCEKTPUCH BHYTPEHHMX HAKPECT JIEXKAIHMX yT-
JIOB, 0OPa30BaHHBIX MapaUICIbHBIMA U CEKyIlleH, mapauieibHbl, TO
€CTb JICKAT Ha napanneanLIx HpHMLIX.

LMFO = ZFOL kax BHyTpEHHUE HAKPECT JIe)KAIINE YTIIbI.
LIMFO=/1+ /2, /1 = /2, notomy uto FD — Ouccekrpuca.
LFOL = /3 + £4, /3 = Z4, notomy uto OK — OuccekTpuca.

. K\ D’\F/c o

Takum obpazom, L1 = L2 = £3 = /4. Ho 43 u A2 sBastoTcs
BHYTPEHHHMH HAKPECT JeXKAUMH IpH npamsix DD, u KK| u ceky-
meit FO. T.x .£3 = £2, To npsiMble, coliepKaline OUCCEKTPUCHI, Ma-
paJlJIeIbHbL.

Ne 10.
Otpesku AB n CD miepecekaroTcss B TOUKe E W JIETSTCS dTON TOU-
ko#t mononam. Jlokaxwure, yto npsMeie AC u BD napansienbHbl.

B ADEB u AAEC:
DE = EC, AE = EB (u3 ycnoBus).
ZLAEC = ZDEB (xak BepTUKAJIbHBIE).
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A c

Takum obpazom, ADEB = AAEC no 1-my npu3HaKy paBeHCTBa
TPEYTOJIbHHUKOB.

Otxkyna ZCDB = ZDCA (xak yribl, JIeXallue MPOTHB PaBHBIX
CTOPOH B PaBHBIX TPEYTOJIBHUKAX ), KOTOPEIE SBISAIOTCS BHYTPCHHUMHA

HakpecT jexanumu st npsameix AC u DB u cexymeir DC. Cnenosa-
tenbHO, AC || DB.

Ne 11.

Tpeyronsuuku ABC u BAD pasubl. Touku C u D nexar mo pas-
HBIE CTOPOHBI OT npsiMmol AB. J{okaxute, uro npsmsle AC u BD na-
paJlIeIbHblL.

C

D

T.x. AABC = AABD, To LCAB = ZABD, a oHU SIBISIOTCS BHYT-
PEHHUMHU HaKpecT JiexamuMu ajs npsameix AC, BD u cexyuieit 4B.
Takum obpazom, AC || BD, uto u TpeOOBajIoCh 10Ka3aTh.

Ne 12.
Vron ABC = 80°, a yron BCD = 120°. Moryt nu npsmeie 4B n
CD ObiTh napamnenbHbiMA? OO0CHYITE OTBET.
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B/ /¢
T.x. 80° = 120° u 80° + 120° # 180°, To OHM U HE HAKPECT JIEkKa-

mye, ¥ He OJHOCTOPOHHHE, TaKUM obOpaszom, npsmeie 4B u CD He
napaiiebHBbl.

OrtBer: HE MOTYT.

Ne 13.
Ipsmbie AC u BD napaiuiensHsl, opsueM Touku 4 U D nexat no
pasHble CTOPOHHI OT cekyel BC. JlokaxxuTe, 9To
1) yrmet DBC u ACB — BHYTpEHHHE HAaKpECT JIeKalue
OTHOCHUTENBHO cekyten BC;
2) myu BC npoX0oJuT MEXIy CTOpOHaMH yria ABD;
3) yrael CAB u DBA — BHYTpPEHHHE OJTHOCTOPOHHHUE OT-
HOCHUTEIILHO CeKyteh AB.

3anaua pemena B 1. 32 yuebHuka (ctp. 45).

Ne 14.
1) PazHocTh IByX BHYTPEHHHUX OJHOCTOPOHHUX YIJIOB IPU
JBYX TIApAUIENbHBIX NPSIMBIX U cexyiied pasna 30°. Haimure stn
YTIIBL.
2) CymMa IByX BHYTPEHHHX HAKPECT JISKAIINUX YITIOB IIPH
JBYX TApajlIebHBIX TPAMBIX M CeKymed pasHa 150°. Uemy paBHBI

9TH yTJbI? /
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1) Z1=180°- 22 (1.k. Z1 u /2 — BHYTPEHHHE OJHOCTOPOH-
HUE).
Z1=/2+30° (u3 ycnosus),
180° — £2=,/2+30°2" £2=150,
£2="75° £1=105".
2) Tx. £3 = Z2 (BHyTpeHHHE HAKpecT JIEXKallhe YITbI), TO

2(/3) = 150°
£3=2/2=75°
Orgert: 1) 75°u 105°%
2) 75° u 75°.
Ne 15.

OauH U3 YIJIOB, KOTOpbIE MOIYyYalOTCA MPH MEPEeCceyeHUH NBYX
napaulebHBIX MPAMBIX ceKyliei, pasen 72°. Haiiaure ocranbHbie

a 2%1

CEMb YTJIOB.

Iycts £1 =72°.

/1= /3 =72° (kaK BepTHKAIbHEIE).

/3= /5=72° (KaK HaKpeCT JIeKaIHE).

/5= /7=72° (kaK BepTHKaIbHEIE).
/2=180°-72°=108°(1.k. Z1 u £2 — cMeXHBIE).
OcTanbHbIe HAXOIATCS aHAIOTUYHO:
L2=/4=2,6=,/8=108".

Ortser: 72° 72°,72°,108°, 108°, 108°,180°.
Ne 16.
OnuH U3 YIIOB, KOTOPBIC MOJYYAIOTCS MPH MEPECCUCHUU IBYX

napaJuIeNbHBIX IPAMBIX CeKylnel, papen 30°. MOXKeT JIu OJMH U3 OC-
TaJIbHBIX CEMH YIJIOB paBHATLCs 70°? OOBICHUTE OTBET.
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ITo npenbimyIuei 3anaue yrisl OyayT paBubl au6o 30°, mi6o 150°,
Ho He 70°.

OTBeT: HE MOJKET.
Ne 17.

I[OKa)KI/ITe, 4YTO ABEC MPSAMBIC, Mapa/UICIbHBbIC NEPICHANUKYJIAPHBIM
IpsAMbIM, CaMU ICPIECHAUKYIIAPHBI.

Ilycts a L b, Torna

b|lc

alld

Z1=/2=90° (kak COOTBETCTBEHHEIE YIJIEI).
/2 = /4 =90° (KaK HAKPECT JIEKAILHE YIJIbI).
T.o.cld.

Ne 18.
HaiiiuTe HEW3BECTHBIN yroJl TPEYTONBHUKA, €CIIH Y HETO JBa YIia
PaBHEI
1) 50°u 30°%
2) 40° u 75,
3) 65°u 80°%;
4) 25° 1 120°.

Tk Z1+ 22+ 2£3=180°, 10 £3=180° — (L1 + £2).
1) £3=180°-30°-50°=100°

2)  /3=180°—40°—75°=65°

3)  £3=180°-65°—80°=35°

4)  /3=180°-25°—120° = 35°
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qucjiamM

84

OrserT: 1) 100°%

2) 65°%
3) 35°%
4) 35°.

Ne 19.
Haitgure YIJibl TpEYroJIibHUKA, €CJIIM OHHW MNPONOPHHUOHAJIbHBI

1)

1))

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

[Tycts Z1 = x, Torna

L2 =2x

£3=73x

x+2x+3x=180 (t.k. L1 + £2+ £3 =180
6x =180

x =30

T. 0. yrasl Tpeyronsauka: 30°; 60°; 90°.

AHaIOru4HO:

2)
3)
4)

5)

2x + 3x +4x =180°, x =20°
Z1=40° £2=60° /3 =280°.
3x +4x+ 5x=180°% x = 14°
Z1=45° /2=60° £3=75°
4x + 5x + 6x=180°% x=12°
Z1=48° £2=60°, £3=72°
5x +6x+ 7x=180°% x=10°
Z1=50° £2=60° £3=70°

Ortser: 1) 30°, 60°, 90°%;

2) 40°, 60°, 80°;
3) 45°, 60°, 75°



4) 48°, 60°, 72°
5) 50°, 60°, 70°.

Ne 20.

Mo>keT 1 B TPEyTOIbHUKE OBITH:
1) ABa TymIBIX yIuIa;
2) TYyNO# ¥ TIPSIMOM YTIIBI;
3) nBa npsiMbIX yriaa?

OtBeT: 1) He MoxeT;
2) HE MOXET;
3) He MoxeT. T.K. CyMMa yIJI0B TPEyTroJbHUKA PaBHA
180°, a B JaHHBIX CITy9asx cymMMma OyeT GoJbIIe.

Ne 21.
MoskeT 1 OBITh TYIIBIM YTOJ NP OCHOBAHMH PaBHOOEIPEHHOTO
TpPEeyroibHUKA?

Ecnu yron Oyner TymbeIM, TO CyMMa YIJIOB TPEYrONbHUKAa OyHeT
Gonbie 180°, HO 3TO HE MOXKET OBITH, T.K. CyMMa yIJIO B TPEYrOJIb-
nuke = 180°, T.k. B paBHOOEIPEHHOM TPEYTOJIBLHUKE YIJIbI IPH OCHO-
BaHWHU PaBHEIL.

OrtBeT: HE MOJXKET.

Ne 22.
Haiimure yrom mexxay OOKOBBIMH CTOPOHAMH PaBHOOEIPEHHOTO
TPEyTOJIbHUKA, €CIIH YTOJI IIPH OCHOBAHUH y HETO PaBEeH
1) 40°%
2) 55°%
3) 72°.

T.K. yIibl IpU OCHOBAaHUM PAaBHOOEIPEHHOTO TPEyrojlbHUKA PaB-
HBI M CyMMa YIJIOB TPEyroJibHuKa paBHa 180°, T0
1) 180°-2-40°=100°
2) 180°-2-55°=70°
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3) 180°—2-72°=36".

Ortser: 1) 100°;
2) 70°;
3) 36°.
Ne 23.

Haiinute yron mpu OCHOBaHMM PaBHOOEIPEHHOTO TPEYroJbHHUKA,
€CITH YTOJI MEXTy OOKOBEIM CTOPOHAMH PaBEH
1) 80°
2) 120°
3) 30°.

ITycTh X — yron Opu OCHOBAHMH, TOT/IA, T.K. TPEYTOILHUK PABHO-
O€IPEHHBII1, TO COCTABUM 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,

OnuH W3 yIrIoB paBHOOEAPEHHOrO TpeyronbHHKa paseH 100°.
Haiinure ocranbHbIE yTIIBL.

T.K. 3TOT yrox He MOKET OBbITh YITIO MPU OCHOBaHUU (CyMMa yT-
JIOB B TpeyroJbHUKE Toraa Oyner Gombme 180°), To 510 OymeT yron
MEXIy OOKOBBIMH CTOPOHAMH.

W3 npensinyieit 3agadn:

% (180° — 100°) = 40°.

Z1=40°, £2=40° £3=100°.

OTBeT: 40°, 40°.
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Ne 25.
OnuH U3 yIIoB paBHOOEAPEHHOTO TpeyroibHuka pasen 70°. Haii-
JIUTE ocTajbHbIe yTibl. CKOMBKO pEIIeHUi nMeeT 3a1a4da’?

ITycts yrom, paBHbiii 70°, ABISETCS YIJIOM TPH BEPIIMHE TpE-
YTOJIBHUKA, TOT/IA YIOJI IPH OCHOBAHUH OYZET:

L 180°= 709 =1 110°=55°.
2 2

£1=55° £2=55° /3="0°.

ITycTh yromn, paBublii 70°, BISETCS yIIOM IIPH OCHOBAHHH, TOT/IA:
180°—2-70°=180° — 140° = 40°.

Z1=70° £2=40° £3="70°.

Ortser: 2 perieHust:
1) 40° u 70° wn
2)55°u 55°.

Ne 26.

JloKaxuTe, YTO €CIM OAMH U3 YIJIOB PaBHOOEIPEHHOTO TPEYTOJIb-
HuKa paBeH 60°, TO STOT TPEYTONBHUK PABHOCTOPOHHHIA.

B paBHOGEIPEHHOM TPEyroIbHUKE YITIbI P OCHOBAHUH PABHBL.
1) Tlycrts yron mpu BepUIMHE TPEYrojibHUKA paseH 60°, Torna,

Tk Z1=/2,7060°+ /1 + /2=180° L1 =2 = % (180° — 60°) =

60°. Takum 00pa3oM, TPEyrOIbHUK PABHOCTOPOHHUI.
2) Ilycts £60° — yron npu ocHoBanuu, Torga 60° + 60° + £3
= 180°, /3 = 60°. Takum 06pa3oM, TPEYTOILHUK PABHOCTOPOHHHMIA.

Ne 27.

B paBHOOeapenHoMm Tpeyrosnbauke ABC ¢ ocHoBanueMm AC mpo-
BeneHa Omccektpuca CD. Haiimute yriel Tpeyronbnuka ABC, ecnu
yron ADC paBeH

1) 60°
2) 75°%
3) a.
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[ycte £1 = x, TOrna:
ZA + Z1 + ZCDA = 180°, 41:42:%4A (T.K. TPEyroJbHUK

paBHOOEAPECHHBIH).

B

A Cc

Hcxonst U3 ycloBHsl, COCTABUM YPOBHEHHS:
) 2x+x+60=180,

3x =120,

x =40.

/4 =80° £C=280° LABC =180°—2 - 80° =20°.
2) 2x+x+75=180,

3x=105,

x=135.

Z4=70°, ZC="170°, ZB = 40°.
3) 2x+tx+a=180,

3x=180 —q,

x=(180-0):3= 60—%,
£4=120° —2-%,4c=120° —2%,AB=4%—60°

OtBer: 1) 80°, 80°, 20°%;
2) 70°, 70°, 40°;

3)120° -2-% 1200 -2.% 4.2 600,
3 3773

Ne 28.

B paBHOOenpenHOM Tpeyronbauke ABC ¢ ocHoBanuem AC U yr-
JIOM mpu BepuvHe B, paBHbIM 36°, npoBenena ouccekrpuca AD. Jlo-
KaxuTe, uto TpeyronbHuku CDA u ADB paBHOOEIpEeHHBIC.
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VYTIIbl Ipy OCHOBaHUU TPEYTOJIbHUKA:

% (180° — 36°) = 72°,
ZBAD = /DAC = % 72° =36° (1.k. AD — GuccekTtpuca).

ZADC —180° — (72° +36°) = 72°.
B 3

D

h‘

T.x. LC = LADC; £B = ZBAD, 10 TpeyronsHuku ABD u ADC
paBHOOEIPCHHEIC.
Uro u TpedoBanoch A0Ka3aTh.

Ne 29,
B tpeyronpauke ABC NMpoBeJeHB OMCCEKTPUCHI M3 BEPIIUH A |
B. Touka ux nepecedyenus obo3HaueHa D. Haiinute yron ADB, ecnu
1) £4=50°, /B =100°%
2) LA=0a, LB =;
3) £C=130%
4) LC=y.

Tak xak BK u AL — Ouccektpucsl, To £BAD = LDAC, ZABD =

ZDBC.
B

A K C

Paccmotpum A4ABD:
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% LA+ % /B+/ADB =180°(T.Kk. CcyMMa YIJIOB TpEYroJbHUKA

paBHal80°).
ZADB =180° —%(LA +£B).

1) ZADB=180° —%(500 +100°)= 180° — 75° = 105°

2) AADB:ISOO—%((HB)

3) LA+ B+ /C=180°, LA+ /B =180°—130°
ZADB =180° —%.50" =180° - 25° = 155°

4) LA+ /B=180°-v,

ZADB =180° —%-(1800 —y)=180°~90° +%=90° +%.

Otser: 1) 105°%
2) 180° — (o + B)/2;
3) 155°
4) 90° + y/2.

Ne 30.

Uemy paBHBI yIIIbI PABHOCTOPOHHETO TPEYTOJIbHUKA?

T.K. y paBHOCTOPOHHETO TPEYTOJIbHHUKA BCE YIJIBI paBHBL, TO L1 =

42=43=180 =60°.
Ortser: 60°, 60°, 60°.
Ne 31.

[Mon xakuM yTIIOM TIepeceKaroTcsl ONCCEKTPUCH ABYX BHYTPEHHHX
OJIHOCTOPOHHHUX YTJIOB MPU MapajlIeIbHBIX NPSAMBIX?

T.K. cyMMa JIByX OJHOCTOPOHHHX YTJIOB MPHU MapaLIEIbHBIX Mps-
MBIX M ceKymlei paBHa 180°, Torma cymMma MOJOBHHBI 3THX YIJIOB
paBna 90°, a yron nepeceuenus 6uccexktpuc pasen 180° —90° = 90°.
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OtBer: 90°.

Ne 32.
OnuH U3 BHENIHUX YTJIOB PaBHOOEIPEHHOTO TPEYroJbHUKA PaBeH
70°. HaiiquTe yrisl TpEYroIbHUKA.

BayTpeHHui1 yrom TpeyrojibHHUKa, CMEKHBIM CO BHEIIHUM YTJIOM
70°, pasen 180° — 70° = 110°. DT0 MOXKeT OBITH TOIBKO YTOJ MEXKIY
OOKOBBIMH CTOPOHAMH, T.K. UHAUY€ CyMMa yIJIOB TPEYrojbHHUKa ObLIa

651 60mbme 180°. TakuM 06pa3oM, YIJIbI IPU OCHOBAHUM: % (180° —
110%) = 35°.

Orser: 35°,35°% 110°.

Ne 33.

Haiizute yribl TpEyroabHUKa, 3Hast, 9TO BHENIHUE YTIIBI IIPU JIBYX
ero BepummHax pasusl 120° u 150°.

BayTpeHHmi1 yrom TpeyroibHHUKa, CMEKHBIM CO BHEIIHUM YTJIOM
150°, paBen 180° — 150° = 30°, a ¢ yrmom 120° — pasen 180° — 120° =
60°. Tpetuii yroa pasen: 180° — 60° —30° = 90°.

Ortser: 30°,60°, 90°.

Ne 34,
JlBa BHEMIHMX yria TpeyrojbHuka pasubl 100° u 150°. Haiigure
TPETHIl BHEIIHUN yTOII.
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BHyTpeHHUH yroi, CMeXHBIN co BHEMHMM yrioMm B 150°, paBeH:
180° — 150° = 30°, a ¢ yrmom 100°: 180° — 100° = 80°. ITo Teopeme,
TpEeTUl BHEIIHEN yroJl paB€H CyMMeE JBYX BHYTPEHHUX, HE CMEXHbIX
¢ HuM yTIIoB, T.¢. 80° + 30° = 110°.

Ne 35.

B Ttpeyronsnuke ABC nposenena Beicota CD. Kakas u3 tpex To-
uek A, B, D nexuT Mexny AByMs APYTHMMH, eciiu yrael A U B Tpe-
YIOJIbHUKA OCTpbIE?

3anava pemena B 1. 34 yuebHuka (ctp. 47).

Ne 36.

B tpeyronsuuke ABC npoBeaena Beicota CD. Kakast u3 Tpex To-
yek A, B, D NeXuT MeXAy ABYMs OPYTUMH, €clu yroia A Tymou?
OO0OCHYHTE OTBET.

B

[TycTth Touka B nexurt mexay Toukamu A u D, torna /B = /D +
ZC, 10 £B < 90°, ZD = 90°. Takum 00pa3oM, IIOIyYHIH IIPOTUBO-
peune. Ilycts Touka D nexur Mexay Toukamu 4 u B, torna £D =
LA+ ZC,n0 £D = 90°, ZA4 > 90°. Takum 06pa3om, HOTyYHIU TIPO-
TtHBOpeure. TakuM 00pa3oM, Touka 4 JIeKHUT MexIy B u D.

OTBeT: A.

Ne 37.
Jlokaxxute, 4TO OMCCEKTpHCa BHEIIHETO YIJla IIPH BEPIINHE PaB-
HOOEIPEHHOTO TPEYTOJIbHUKA MapajlielbHa OCHOBAHHIO.
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A c
ZKBD + ZDBC = Z4 + ZC (uno Teopeme 4.5),
ZA = ZC (T.K. 3TO YTJIbI IPH OCHOBAHUU B PAaBHOOEIPEHHOM Tpe-
YTOJIEHUKE).
ZCBD = ZKBD, Takum obpasom, LKBD = /DBC = £4 = ZC.
T.x. ZDBC = ZC, a oHM fABJSIOTCS BHYyTPEHHUMHU HAaKPECT JIeXKAalllU-
mu nipu npsmeix DB u AC u cexymeit BC, To BD || AC.

Ne 38.

CyMmMa BHeNTHUX yTrioB Tpeyronbanka ABC npu BepmmHax 4 u B,
B3ATHIX 10 OJHOMY IS KaI0M BepiuuHbl, pasHa 240°. Uemy paBeH
yroia C TpeyroiabHuka?

CyMMa BHYTPEHHHX YIJIOB TPEYTOJNBHHMKA NpU BepmmHax 4 u B
no teopeme 4.5 pasHa 360° — 240° = 120°. Takum obpazom, £/ C =
180° — 120° = 60°.

OrtgerT: 60°.

Ne 39.

Tpeyronsuuk ABC. Ha mponomxenun cropoHbl AC OTIO0XKEHBI
orpe3ku AD = AB u CE = CB. xak HailTu yrisl TpeyroiasHuka DBE,
3Has yriiel Tpeyronbauka ABC?

Tpeyronsauk AABD — paBHOOenpeHHbIH, BD — ero ocHoBa-
Hue. B AABD: /A — Buemnuit yron nist AABD.

[Tostomy 4D = % ZBAC = % .

AHanornyHo Haiinem yron E tpeyroibHuka BDE.
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D | fl

| a ¢ E o
ADBA u ABcr pasnoveapennbie, takum vvpasoM, ZD = (180° —

ZDAB) : 2 = (180° — 180° + ZBAC) : 2 = %ABAC (T.x. ZBAC u
ZDAB cmexHbIe).
Amanornuno /E = % /BCA, /DBE = /ABC + % (£/BCA+ ZBAC).

/ZE = l /BCA = £ .
2 2
CnenoBarensHo, /DBE =/B+ % + %C =/B+ 4A+LC , CUH-
tas LA, ZC, /B yrnamu tpeyronbauka ABC.
Ortser: /DBE = /ABC + M ,

LD:%LBAC AE:%LBCA.

Ne 40.

V TpeyrojbHUKa OJMH M3 BHYTPEHHHX yriioB paseH 30°, a omun
u3 BHemnux 40°. Haiiaure ocTanbHble BHYTPEHHHUE YIUIBI TPEYTOJb-
HUKA.

40° 30°
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Z/BAC = 180° — ZDAB = 180° — 40° = 140° (1.x. ZDAB n /BAC
— CMEIKHEIE).

/B =180°- ZC — ZBAC = 180° — 30° — 140° = 10° (T.K. cymma
BHYTPEHHHX YTJIOB TpeyrojbHUKa paBHa 180°).

OTBeT: 140°, 10°.

Ne 41.

W3 BepmmHbI psiMoro yria Tpeyronbanka ABC mpoBeieHa BBICO-
ta BD. Haiinure yron CBD, 3Has, 4T0

1) £4 =20°
2) £4 = 65°;
3) LA =q.

Tax xax yroa B — mnpsiMoif, To Touka D JIEKHUT Ha THIIOTEHYy3¢e (T10
3agade Ne 35 § 4).

C

B A
T.k. AABC — npsmoyronbbii, To ZC = 90° — ZA.

T.x. ABCD — npsmoyronbhblii, To ZCBD = 90° — 90° + /4 =
LA

1) ZCBD = 20",
2) ZCBD =65

3) /CBD=a.

Ortser: 1)20°%
2) 65°;
3) a.
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Ne 42.

W3 Bepumiunbl Tynoro yria B tpeyrosnsHuka ABC nposelicHa Bbl-
cota BD. Haiinute yrast Tpeyronsuuka ABD u CBD, 3Has, uto L4 =
o, ZB=.

A

B
/C=180° (a.+P)
T.x. ZCDB — npsaMoyroibsHeii, 10 Z/DBC = 90° — ZC = 90° —
180°+a+B=a+p-90°
T.x. ZDBA — npsamMoyronbHslii, To ZD = 90°
ZABC=90° - Z4=90° — a..

OrtserT: 90°, a, 90° — a; 90°, 180° — (a + B), (a0 + B) — 90°.

Ne 43.
JIOKa)KHUTE, 9TO B MPAMOYTOJILHOM TPEyronbHHKe ¢ yrioMm 30° ka-
TET, IPOTUBOJIEKALIHNA 3TOMY YTy, PaBEH IMOJOBUHE THITOTECHY3BL.

3anava pemiena B 1. 35 yuebHuka (ctp. 48).

Ne 44.
Haiimute yriuel mpsMOYTOIBHOTO PaBHOOEAPEHHOTO TPEYTOJIbHU-
Ka.

A
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IIpssMoit yroa MoxkeT ObITh TOJABKO IpU BEpIIMHE, T.K. UHAYE
CyMMa yIJIoB TpeyrosibHuka Oyaer Gonbuie 180°. Yrubl npu ocHoBa-

HUY PaBHbI % (180° —90°%) = 45°.
OrtsgerT: 90°, 45°, 45°.

Ne 45,

B paBHocTtoponnem TpeyronasHuke ABC npoBeneHa meauaHa AD.
Haiinute yriel Tpeyronsauka 4BD.

/C= /A= /B =60° (o cCBOHCTBY PaBHOCTOPOHHETO TPEYTOJIb-
nuka). T.K. MeauaHa sBISETCS BHICOTOH, To ZD = 90°, ZB = 60°,
ZDAB =90° - ZB =30°.

Ortser: 30°, 60°, 90°.

Ne 46.

Bricotsl Tpeyromsuuka ABC, nposenenHble u3 BepmmH A u C,
nepecekarorcsa B Touke M. Haiiqure ZAMC, ecnin £A = 70°, £C =
80°.

B AACC;:

ZA=170° (u3 ycnosus), ZC; = 90°, LZACC, =90° —70° = 20°.

B AACA;:

ZC = 80° (u3 ycnous), ZA; = 90°, £4,AC=90° - 80° = 10°.

B AAMC: 1.x. cymMmMa BHYTPEHHUX YIJIOB TPEYrOJIbHHKAa paBHA
180°, To

ZAMC =180° — (LA, AC + £C1CA) = 180° — 20° — 10° = 150°.

OtBer: 150°.
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Ne 47.
B tpeyronsuuke ABC Meauana BD paBHa nojoBUHE CTOpoHbI AC.
Haiinure yron B TpeyroiasHuKa.

B

A D c

Iycts ZADB = x, Torna ZBDC = 180° — x (cMeXHBIH yron).
AADB n ADBC paBHOOeapeHHbIE (110 TOCTpoeHHuI0). Takum obpa-

soM, ZA = /ABD = % (180° — x).
/C= /DBC= % (180° — 180° + x).
X X
£B= ZDBC+ ZABD = 90° ~2.42.=90".
OrtserT: 90°.

Ne 48.

[Ipsimas a nepecekaet otpe3ok BC B ero cepenune. Jlokaxkure,
410 TOYkU B 1 C HaxoHmsTCs Ha OJIMHAKOBOM PACCTOSHUH OT TIPsi-
MOi a.

[IpoBenem uepe3 Touku B u C npsAmble, MEepIEHAUKYISIPHBIC TPs-
Moit a. B AABB, u AACC:

ZBAB; = ZCAC| (kak BEpTHKAIBHEIE),

/By =/C;=90°

AB = AC (1o ycnoBwHio).

ZB=90°~ ZBAB,=90° - ZCiAC= £C
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Takum o6pazom, AABB| = AACC) 1o 1o THIOTe3€ U IpHUIIexarie-
My K Hell yriry, otkyaa BB = CC.

Ne 49.

Otpe3ok BC mepecekaer npsimyio @ B Touke (. Paccrosinus ot
Touek B u C 1o mpsiMoii a paBHEL [lokaxunte, uTo Touka O SBISETCS
cepenuHoit orpeska BC.

B AOBB, u AOCC;:

ZBOB = ZCOC| (xak BepTUKAILHBIC),
4B, = ZC,=90°

ZB=90°—- ZBOB; =90° - LC,0C= £C
OB = OC (u3 ycioBus)

Takum o6paszom, AOBB; = AOCC, 1o 2-My TIpHU3HaKy paBEHCTBA
TPEeYroNbHUKOB, 0TKyna OB = OC. Takum obpazom, Touka O — ce-
peaunna otpeska BC.

Ne 50.
Jlokaxxute, 9TO PacCTOSHUS OT JIOOBIX JBYX TOYEK MPSMOM [0
MapajuieIbHON MPSAMOU PaBHBI.
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3amaua pemieHa B 1. 36 yueOHuka (ctp. 49).

Ne 51.

Jloka)xuTe, 4TO PacCTOSHHUS OT BEPIIMH PAaBHOCTOPOHHErO Tpe-

YTOJIBHUKA J0 TPSAMBIX, COAEPIKAIIHUX MPOTUBOJIEKALIHE UM CTOPOHBHI,
paBHBIL.

B

.

A B C

|

[Toctpoum BeicOTHI A4, BB, CC).

B AABBl, ABlBCI/I AAC1CZ

AC=A4B=BC

LA = LC = 4B (1.x. AABC — paBHOOEIpEHHBII), TAKUM 00pa-
30M,

AABB, = AB|BC = AAC,C 1o TUTIOTEHY3€ ¥ OCTPOMY YTITy, OTKY-
na BBy =AA4, = CC,.
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§ S. TEOMETPUYECKHUE ITIOCTPOEHMUSA

Ne 1.
Jlokaxxute, 9To 000 Ty4, UCXOIAIINNA U3 IIEHTPa OKPYKHOCTH,
TepeceKkaeT OKPY>KHOCTh B OJJHOHM TOUKE.

Jlyd mepecedeT OKpYXKHOCTh Ha PACCTOSIHUU Pajuyca OT IICHTpa
OKpY>KHOCTH. J[pyroif TOUKM OKPYKHOCTH Ha JIyde OBITh HE MOJXKET,
T.K. Ha JIy4e MOKHO OTJIOKUTH TOJIbKO OJMH OTPE30K TaHHOM IJIHHBI.

VYTBepikAcHUE JOKA3aHO.

Ne 2,
Jlokaxknte, YTO MpsiMasi, IPOXOMSIIas Yyepe3 HEHTP OKPYIKHOCTH,
mepeceKkaeT OKPYKHOCTh B JABYX TOYKaX.

IIpsimags — 3TO ABa Jyda, UCXOIAIIMX U3 OJHOM TOYKHU, MEXIY
KOTOpbIMH yroi pasen 180°. Takum o6pa3oMm, Ha OCHOBE MPEIbITY-
1Iel 3a/1a4u JJOKa3bIBAEM 3TY.

Ne 3.
JloKaxuTe, 9TO TUaMETP OKPYKHOCTH, MPOXOJIAIICH depe3 cepe-
JIUHY XOPIBI, IEPIICHIUKYIIIPCH €.

3amaua pemieHa B 1. 38 yueOHuKa (cTp. 55).

Ne 4,

CdhopmynmupyiiTe U JOKaXKUTE TEOpEeMy, 0OpaTHYIO YTBEPIKICHHIO
3amaun Ne 3.

Teopema: Jloka3aTh, 4TO JAUAMETP OKPYXKHOCT, IPETICHIUKYJIISIP-
HBIN XOpJie, MPOXOIUT Yepe3 e CepeInHy.
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B AAOC u ACOB:

OA = OB, 1x. O4A n OB — panuycsl okpyxxHoctu, CO — oOmmas
cTopoHa, TakuM obpazoM, AAOC = AOCB 110 TUIIOTEHY3€ U KaTeTy,
otkyna AC = CB.

A\—/-B

Ne 5.
1) V3 Toukn NaHHOW OKPYXKHOCTH TPOBEICHBI TUAMETP U
XopAa, paBHas paauycy. Haligure yron Mexxay HUMU.
2) 13 Touku AaHHOH OKpPY>KHOCTH HMPOBEJACHBI JBE XOPJHL,
paBHble paguycy. Haliqute yroa Mexxay HUMHU.

1) OB = BA = OA (no ycnoBwuio), Takum obpazom, AAOB —
PaBHOCTOPOHHUH, 0TKy1a ~ OAB = 60°.
2)  Amnanoruuno ZOAC = 60°

C
Z/BAC = Z04B + ZOAC = 60° + 60° = 120°.
Orser: 1) 60°
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2) 120°.

Ne 6.
JIOKa)KUTe, YTO CepeIHHHBIC MEPIECHIANKY/IPEI K IByM CTOPOHAM
TPEYroJbHUKA TIEPECEKAIOTCA.

3anava pemena B 1. 39 yuebHuka (ctp. 56).

Ne 7.
MoXeT I OKPY>KHOCTh KacaTbCs MpAMOU B ABYX Toukax? O0b-
SICHUTE OTBET.

Homyctum, OKpYy>KHOCTH ¢ 1eHTpoM (O KacaeTcs MpsIMOH B JIBYX
Toukax 4 u B, takum oOpazom, y TpeyrombHuka AOB: LOAB =
Z0OBA =90°, a 5TOro He MOKET OBITb.

OrTBerT: HE MOXET.
Ne 8.

JokaxuTe, 4TO KacareiabHas K OKPYXHOCTH HE HUMEET ¢ Hel Ipy-
rUX OOIIMX TOYEK, KPOME TOUKH KacaHusl.

3anmaua pemena B 1. 40 yueObHuka (ctp. 57).

Ne 9.
Kaxue yrier o6pasyer xopjaa 4B, paBHasi painycy OKpY>KHOCTH, C
KacaTeJIbHOU B TOUke A?
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OB = OA = AB (10 ycnoBurw), Takum obpazom, LOAB = 60° (T.k.
AABQO — paBHOCTOPOHHHIA).
T.x. OA L a, 10 ZBAK =90° — 60° = 30°.

OtBer: /BAK =30°.

Ne 10.
Haiinure yriel, oA KOTOPBIMU IEepeceKaroTcs MpsMble, Kacaro-
IIHECs] OKPY>KHOCTH B KOHIIAX XOPJIBI, PABHOM paguycy.

<

ZABK = Z/BAK = 30° (u3 npeapIayInel 3a0a4m)

/BKA = 180° — (£BAK + ZABK) = 180° — 30° — 30° = 120° (T.k.
CyMMa BHYTPEHHHUX YTJIOB TPEyrojbHUKa paBHa 180°).

Z/BKF =180° - 120° = 60° (1.x. ZBKF v /BKA cMexXHbBIE).

Otser: 60°, 120°.

Ne 11.

OxpyxHoctu ¢ pagumycamu 30 cm u 40 cm kacatorcs. Haiigure
paccTosiHie MEXIy IEHTpaM OKPYKHOCTEH B CIydasX BHEIIHEro H
BHYTPEHHETO KaCaHUsI.

Touku O, A, O nexar Ha oHOU nIpsiMoit. PaccMoTpuM 2 cirydas
1) Ciyuaii BHyTpeHHETO KacaHHUs OKPY>KHOCTEH.
00,=04+ 014=30+40=70cm
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2) Cnyyail BHyTpEHHETO KacaHUs OKPYKHOCTEH.

0,0=04-04=40-30=10cm

OrtBerT: 70 cm, 10 cm.

Ne 12.
MOFyT JIA KacaTbCsl OBC OKPYKHOCTH, €CJIM HUX paanyChbl paBHbBI
25 cMm u 50 cm, a paccrosiHue Mexay reHTpamu 60 cm?

JlomycTiM, OHH KacaloTcsl, TOTJa UX LIEHTPhI U TOYKa Iepeceye-
HUSI JISKAT HA OJHOW MPSIMOI M PACCTOSIHUE MEKIY [CHTPaMH PaBHO
6o 25 + 50 =75, mubo 50 — 25 =25, Ho 75 # 60 u 25 # 60, Takum
06pa3oM, IPHUIILIK K IPOTHBOPEUHIO.

OtgerT: HE MOTYT.

Ne13'.
1) Touku A, B, C nexar Ha npsMoi, a Touka O — BHE
npsimoii. MoryT nmu niBa tpeyroipauka AOB u BOC ObITh paBHOOEI-
PEHHBIMU ¢ OCHOBaHUAMU AB u BC? O00CHYHTE OTBET.
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2) MoryT 11 OKpYXHOCTh U IIpsiMasi IiepecekaThesi Oonee
4YeM B JIByX TOUKax?

1) Jomyctum, AAOB u ABOC — paBHOOCApPEHHBIC, TAKHM
obpazom, A0 = OB = OC, u LA = LC = LABO = LOBC, a st0
BO3MOXKHO JHIIb eciid ZABO = ZOBC = 90°, T.K. OHH CMEXHBIE, TO
ecTh ux cymma pasHa 180° Ho Torga Z4 = ZC = 90°, 4T0 He MOKET
OBITB, T.K. B 9TOM CITydae CyMMa YTJIOB TPEYTOJIbHHUKA OyIeT 00ib-
me 180°.

A D B K C

2) Ilyctb npsimasi a iepecekaeT OKpY>KHOCTb C LIEGHTPOM B TOUKE
O xot4 05l B Tpex TouKax A, B, C. Torna Touku 4, B, C npuHajiexar
okpyxkHoctr, U OA = OB = OC (kaK paauychl) u JiexKar Ha MPSIMOH a.
Tpeyronsuuku OA4AB n BOC — paBHoOenpenHble. Ho 3T0 HEBO3MOXK-
HO (B 1. 1 MBI 3TO /TOKa3aiu). 3HAYMT, MPEATIONOKECHIE HE BEPHO, MO-
TYT IepeceKkaTbes 0osee 4YeM B ABIIX TOYKAaX.

OrtBer: 1) He moryr;
2) He moryT.

Ne 14",

1) OxpyxHoctu ¢ nienTpamu O u O; NepeceKkaroTcsi B TOU-
kax A u B. Jlokaxute, 4yTo TpsiMasi AB mepneHANKyIspHa TPSIMOUN
00,.

2) Jlokaxure, 4TO ABE OKPY>KHOCTH HE MOTYT IepeceKaTh-
cs1 bojiee 4eM B JIBYX TOUKaXx.
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A

B

1) Hoxaxewm, uto AB 1 OO;.
B AOAO, n AOBO;:
OA = OB (xak paguychl),
0,14 = O,B (xaKk paguycsl),
00, — obmas.

Takum obpazom, AOAO; = AOBO; 1o 3-My TpHU3HAKY paBEHCTBa
TPEYroNbHUKOB, 0TKyna LAOK = ZKOB, ZAO K = ZBOK.

B A4OB:

OA = OB, cnenoparenbio, AAOB — paBHOOenpenHbiid, LAOK =
ZKOB, takum o0pazoMm, OK — OuccekTpuca, KOTopas sBISETCS U
BBICOTOH, T.K.AAOB — paBHOOeApeHHBIH, TO ecTh OK | AB.

Takum obpazom, AB L OO,.

2) JlokaxeM, 4TO OKPY>KHOCTH HE MOTYT IepeceKaThcs Ooiee
4eM B JIBYX Pa3IMYHBIX TOYKAX.

Homyctum, uTo Be OKpYXHOCTU ¢ HeHTpamu O u O; nepeceka-
I0TCS XOTsI OBl B TpEX pa3Nu4HbIX Toukax 4, B, C, tormauz . 1 AC L
00, AB 1 OOy, HO 3TO HEBO3MOXHO, TaK KakK 4epe3 MaHHYI0 TOYKY
A MO>HO TPOBECTH OJHY M TOJIBKO OJIHY MPSIMYIO, TIEPIICHIUKYIISAP-
nyto OO;.

Takum 00pazom, MbI IPHIIUTHA K IPOTHBOPEUHIO.

Ne 15",

1) Yepe3 Touky A OKpYXHOCTH ¢ meHTpoM O IpoBejcHA
npsiMasi, He Kacaromascs OKpYXKHOCTH. OB — TepIeHIuKyIsIp, OIry-
MICHHEBIH Ha mpsiMyro. Ha mpomomkenun otpeska 4B 0Ti0XeH oTpe-
30k BC = AB. Jlokaxure, 4To Touka C JIEKHAT HA OKPYKHOCTH.
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2) Jloxaxurte, 4TO €CIU MpsiMas UMEET C OKPY>KHOCTBIO
TOJBKO OJHY OOIIYIO TOUKY, TO OHA SIBISICTCS KacaTeIBHOM K OKPYXK-
HOCTH B 3TOH TOUKe.

3) Hokaxwure, 4TO €CIM JBE OKPY>KHOCTH MUMEIOT TOJBKO
OJIHYy OOIIYI0 TOYKY, TO OHHM KacaloTCs B 9TOU TOUKeE.

1) Tak xak npsimMasi @ He KacaeTcsi OKpY>KHOCTH, TO OHa Tepece-
KaeT OKPY>KHOCTh B JIByX TOUKaX.

B A40C:

OB — menuana (1.k. AB = BC (1o ycnoBuio)) u BeicoTa (T.K. OB
1 a (mo ycnosuto)). 3naunt, AAOC — paBHOOeApeHHbIH. Takum 00-
pasoMm, OA4 = OC u takum 06pa3om Touka C MIPUHAIICKUT OKPYKHO-
CTH.

2) Ilycth mpsiMasi a UMEET C OKPYKHOCTHIO TOJBKO OJHY 00-
LIyI0 TOYKY A4, HO HE SBJISETCS KacaTeJlbHOM, T.. HE IEepIEHAUKY-
nsipHa paanycy OA, TakuM o06pa3om, u3 TOUKH O MOKHO MPOBECTH K
npsimoit meprieHANKyIssp OB, He coBnanawomuii ¢ OA. Ha nponomxke-
HUU oTpe3ka AB otnoxum otpe3ok BC, paBHsbIil oTpe3ky 4B. Torna,
u3 1. 1, Toukun 4 u C nexat Ha okpyxxkHocTu.IIpoTHBOpeune, T.K. MO
YCIIOBHIO TIpsIMasi @ UMEET C OKPY>KHOCTBIO TOJBKO OJHYK OOIIYIO
TOUKY.

3) Ecau nBe OKpYXHOCTH KacaroTcs B HEKOTOPOW TOYKe A, TO
OHM UMEIOT OOIIYI0 KacaTelIbHYIO B 3TOU TOUKE.

[Tycts Toukn O;, O, A He nexar Ha OJHOM MPSIMOU, TOT/1a UMEEM
AOOA. Tlpsmas OO, pa30uBaeT MIOCKOCTh Ha JIBE MOYIUIOCKOCTH,
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B OJHOW W3 KOTOpHIX JeXHT Touka A. AOOA = AOO4; no 1-my
npusHaky. Ot gyda O;O OTIOXHUM B JPYryl0 IMOJYIUIOCKOCTh
£A4,0,0 = ZAO,0 u Ha HeM oTnoxuM 0Tpe3ok OA; = OA. OA =
OA,, 014 = 014, oTkyna Touka A; SBIASETCS OOIIEH TOYKON o0enx
okpykHocTel. I[IpotuBopeune. Ilo ycnoBHIO OKpPY>XKHOCTH HMEIOT
TOJIEKO OJTHY TOYKY TepecedeHus. Takum oOpaszom, Touku O, O, A
JIe’KaT Ha OAHOM MPSIMOM.

Uepes Touky 4 mposenem npsamyto a, a L OA. Takum oGpas3oM, a
— KacaTellbHas K IepBoi okpyxkHOCTH. Tak kak Touku O, O, 4 ne-
xKat Ha ofHOU mpsiMoit, To 014 L a. Takum oOpazom, @ — KacaTelb-
Hasg KO BTOpOM OKpykHOCTH. OTKyJa HOJy4daeM, YTO OKPYXHOCTH
KacaroTcsl B Touke A.

Ne 16
1) U3 ogHOM TOYKHM MPOBENICHBI JIBE KacaTelbHbIE K OKPYXK-
HocTH. JlokakuTe, 9TO OTpe3ku KacatenbHbIX MP u MQ paBHBL
2) JlokaxkuTe, 4TO 4epe3 OJHY TOUKY HE MOXKET MPOXOAUThH
0oJbIe IBYX KacaTeNbHBIX K OKPYKHOCTH.
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1) B AOPMu AOQM:
OM — oOmas,
OP = 0Q, xax pannycsl,
OP L MP, OQ 1L MQ (1.x. MP n MQ — KkacaTelbHbIe).

Takum obpazom, AOPM = AOQM nol-mMy mpu3HAKYy paBEHCTBa
TpeyronbHukoB. Otkyna MP = MO.

2) Ilyctb yepe3 TOUKYy M MOXKHO IMPOBECTHU TPU KAacaTENBHBIX K
okpyxHoctu: MP, MQ, MA. Torga u3 1. 1 cnenyert, uro MP = MQ =
MA, otkyna Touku P, O, A nexxar Ha 0OJHON OKPY>KHOCTH C LIEHTPOM
M. Tlomydumnoch, 9TO JABE OKPYXHOCTH HMMEIOT TPHU OOIIHE OYKH.
IMpotuBopeune. B 3amaue 14 § 5 MbI 3T0 ToKa3anu. TakuM oOpasom,
Yyepe3 NaHHYI0 TOUKY HEJb3s MPOBECTH 0ojiee ABYX KacaTeNbHBIX K
JJAHHOM OKPY’KHOCTH.

Ne 17.

OnHa OKpY)KHOCTH ONHCAaHa OKOJIO PaBHOCTOPOHHETO TPEYTOJb-
HHUKa, a Jpyras BIOHcaHa B Hero. [loKaXkuTe, 4TO LEHTPHl 3TUX OK-
pYKHOCTEH cOBIANAIOT.
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leHTp OKpY>KHOCTH, BIMCAHHON B TPEYTOJIbHUK, SIBISETCS TOUKON
MepeceyeHus ero OUCCEKTPHUC.

[leHTp OKPY>KHOCTH, ONMHCAHHON OKOJIO TPEYTOJIbHUKA, SBISAETCS
TOYKOW NMEepECeUEeHNs CEPENNHHBIX TEPIIEHINKYIISPOB.

B paBHOCTOpOHHEM TpEyrolbHUKE OUCCEKTPHUCHI SIBJISIOTCSA U Me-
JINaHaMHU W BBICOTAMHM, OTKYAA OHHU SIBJIIFOTCS M CEPEIWHHBIMH IIEp-
NEHAUKYIIpaMH. 3HAYUT, LEHTPbl BIUCAHHOM M OMUCAHHON OKpYXK-
HOCTH COBIIaJalOT.

Ne 18.
OKpYy>KHOCTB, BIIMCaHHas B TpeyroibHuk ABC, Kacaercst ero cro-

AB+AC-B
poH B TouKax Ay, By, C;. Jokaxure, uto AC, :i.

OTpe3ku KacaTelNbHBIX K OKPYXHOCTH, NPOBEJCHHBIE U3 OJHOM
TOYKH, PABHBL

AC| = AB; (110 CBOHCTBY KacaTeIIbHBIX)

AC, + ABy =AB - BC, + AC - CB, =AB + AC — (BA, + CA)) =
AB+AC-BC=24C

AB+ AC-BC

Taxum obpazom, AC, = 5

Ne 19.
[TocTpoiiTe TpeyroibHUK MO TPEM CTOpPOHaM 4, b U c.
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3amaua pemieHa B 1. 43 yueOHuka (ctp. 58).

Ne 20.
Han tpeyronsauk ABC. ITloctpoiiTe apyroi, paBHBI emy Tpe-
yronsHUK ABD.

IMocTpoenue siICHO M3 PUCYHKA.

Ne 21.
[TocTpoiiTe OKpPY>KHOCTh AAHHOTO pajnyca, MPOXOASIIYI0 4Yepes3
JIBE JIaHHBIC TOYKH.

IleHTp OKpyXHOCTH OyAeT NeKaTh Ha CEPEIUHHOM TICpPIICHIIH-
KyJsipe, IPOBEJICHHOM K OoTpe3Ky AB, Ha pacCTOSIHUHU, paBHOM 7 OT
A u B.

Ne 22,
[TocTpoiiTe TpeyroibHUK M0 IBYyM CTOPOHAM U PajuycCy ONMCaH-
HOI OKpPY>KHOCTH.
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c

[TocTpoum OKpyXHOCTH AAHHOTO paanyca, OTMETHM Ha HEW Mpo-
M3BOJBHYIO TOUKY U OT HEE OTIIOKHUM JTaHHBIE CTOPOHBIL.

Ne 23.
[TocTpoiite TpeyronbHuk ABC 10 CIENYIOMUM JTaHHBIM:
1)1o 1ByM CTOpOHAM U YTy MEXIY HUMHU:
a)AB=5cm, AC=6cm, LA =40°%
6) AB=3cm, BC=5cm, ZB=170°
2) o CTOpPOHE U MPUJIEKALIUM K Hell yriam:
a)AB=6cMm, LA =30°, ZB=50°
0) AB=4cm, ZA=45°, Z/B=60°.

1) TIloctpoum yrox (cm. m. 44 yyeOHuka, cTp. 59) U Ha CTOpO-
HaxX yrJia OT BEPIIMHBI OTJIOXHM JIB€ JaHHBIX CTOPOHBI. CoenuHNM
IIBE TIOJIYYCHHBIC TOUYKH HAa CTOPOHAX yria oTpe3koM. [lomydamm Tpe-
YTOJIbHUK.

3amaua 0) JenaeTcss aHAJIOTHYHO.

2) CrpouMm maHHEBIH OTPE30K, OT KOHIIOB OTPe3Ka OTKJIAIBIBACM
yrasl (eM. 1. 1). Touka mepecedeHus: CTOPOH YIJIOB OyIeT TpeTheit
BEPILUHON TPEYroJbHHUKA.

Ne 24,
IMTocTpoiiTe TPEYroNbHUK IO ABYM CTOPOHAM M YTITy, IIPOTHBOJIE-
JKaIeMy OOJIbIIIeH U3 HHX.
a=6cM, b=4cm, a=700;
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2)a=4cm,b=6cMm, B

1) Tloctpoum oTpe3ok, paBHbIH 4 cM. KoHer| oTpe3ka OyneT sB-
JSITBCSL BEPLIMHOM JAaHHOIO yIia, U3 APYroro KOHL@A IPOBEIEM OK-
pyXkHOCTb ¢ 7 = 6 cM. Touka nepeceyeHuii CTOPOHBI yIiia U JAHHOU
OKPY>KHOCTH OyIeT TpeThell BEepIINHOMN TPeyroJbHUKA.

[TyHKT 2) aHAJIOTUYHO.

Ne 25.
[ToctpoiiTe paBHOOCAPEHHBIN TPEYroJbHUK MO OOKOBOH CTOpOHE
U YTy P OCHOBaHUH.

T.K. y paBHOOEAPEHHOTO TPEYTrOJbHUKA YIIIbl MPU OCHOBAaHHH
PaBHBI, TO TAHHAS 3a7a4a CBOJUTCS K IIOCTPOSHHIO TPEYrOJIbHUKA MO
JIByM yTJaM U cTopoHe (cM. Ne 23).

Ne 26.
IMocTpoiiTe OKPYKHOCTD, BIMCAHHYIO B JaHHBIN TPEYTOIbHHUK.

T.K. UEHTP BIHCAHHON OKPYKHOCTH JISKHUT Ha MEPECEUCHUH €ro
OHCceKTpHC, TO 3aladya CBOJAUTCA K MOCTPOCHHUIO OUCCEKTpUC (CM.
1. 45 yuebHuKa, ctp. 59).

Ne 27.
Paszzenure yroy Ha 4eThIPE paBHBIE YaCTH.

Jlenum yron mormosiaM, 3aTeM KaXIy0 MOJOBHHY elle MOIojiaM
(1. 45 yueOHuka, ctp. 59).

Ne 28.

IMocTpoiite yrast 60° u 30°

CTpoMM NpOM3BOJIBHBIA PaBHOCTOPOHHHMIT TPEYTONLHHK, 3aTeEM
OJIMH W3 €T0 yIIIoB jaeauM mononam. 60° : 2 = 30° (cm. 1. 45 yueOnu-
Ka, cTp. 59).
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Ne 29.
Han tpeyronbauk. [TocTpoiiTe ero MmeanaHsbl.

MennaHna JEMUT MPOTHBOIOJIOKHYIO CTOPOHY TomojaM. Takum
o0pasomM, 3amadya CBOJUTCS K JICJICHUIO OTpe3Ka romnojam (cMm. 1. 46
yueOHuKa, CTp. 72).

Ne 30.
[TocTpoiiTe TPEeyroiapHUK MO JBYM CTOPOHAM W MeauaHe, MpoBe-
JIIEHHOM K OJHOM U3 HUX.

CHayasa ocTpouM TPEYroJbHUK 10 CTOPOHE, I10JIOBUHE CTOPOHBI
U MeJIuaHe, 3aTeM IPOJAJIUM IIOJIOBUHY CTOPOHBI JI0 LEJNOH U coenu-
HUM C TPEThE! BEPIIMHOM.

Ne 31.
[MocTpoiiTe TpEeyrodpHUK MO CTOPOHE, MEAUAHE, NMPOBEACHHON K
3TOH CTOPOHE, U PaNyCy OIHCAHHOW OKPYKHOCTH.

[TocTpouM OKpY>KHOCTh JAHHOTO paanyca, BO3bMEM Ha HeEl
IIPOU3BOJIBHYIO TOUKY M IIOCTPOUM AAHHYIO CTOPOHY, 3aT€M pase-
JUM ee IoIoJjiaM U MOCTpouM MenuaHy. Hakonen, coeguHuM Bep-
LIWHBI.

Ne 32,
[TocTpoiiTe TpeyroiapHUK MO ABYM CTOPOHAM W MeauaHe, IMpoBe-
JICHHOU K TPEThEl CTOPOHE.

(cM. puc. 110 yuebHuKa)

[Tycth aBE cTOpoHBI OYAYT a U b, a MearaHa — m.

[TocTponM TpeyroJbHHK IO TPEM CTOPOHAM:

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

[IpoBenem menuany BA; u Ha ee mpoAoKEHUN OTIOXUM 4C =
A\B;

[Tposenem cropony AC.
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AABC — uckombrid. JlokaxkeM 3To:
ABAD = ACA,A4 (1o 1-My IpU3HAKY PaBEHCTBA TPEYTOILHUKOB).
Takum obpazom, AC=BD =b

AB=a
AA1=AD=2m:2=m
AA; — menuaHa.
B
A + $ D
A

C

Taxum o6pazom, A4BC — UCKOMBIH.

Ne 33.
[an TpeyronbHUK. [TocTpoiTe €ro BBICOTHI.

ITocTpoeHne BBICOTHI CBOAUTCS K IMOCTPOCHHUIO MEPICHIUKYJIIPa
(cm. . 47 yuebHuKa, cTp. 60).

Ne 34,
[MocTpoiite 0KpyKHOCTb, ONUCAHHYIO OKOJIO JAHHOIO TPEYTOJbHUKA.

T.K. IEHTp OKPY>XHOCTH, ONIMCAHHOM OKOJIO TPEYrojJbHUKA —
TOYKa [E€PECEUYEHUs] CEPEAMHHBIX IEepNeHAUKYIIpPOB, TO IIO-
CTPOEHHUE CBOJAUTCS K IMOCTPOEHHUIO MEpPIEeHAMKYIAPOB (3anaua
Ne 33).

Ne 35.
[MocTpoiire MpAMOYTONBHBIM TPEYTrOJIbHUK MO TUIIOTEHY3€ U KaTEeTy.

Ha npou3BoibHOI NpsAMON CTPOUM NEPIEHIUKYJIAP JUIMHBI KaTe-
Ta, 3aTEM OT BEPIIMHBI KAT€Ta CTPOUM OKPYXKHOCTb C PaJUYyCOM TH-
IIOTEHY3Bl, I0CJIE COEAUHAEM BEPIIUHBIL.
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Ne 36.
IMocTpoiiTe paBHOOEAPCHHBINH TPEYTONBHUK IO OOKOBOI CTOpOHE
Y BBICOTE, OMYIICHHOH Ha OCHOBAaHHE.

Cwm. Ne 35, HO THNOTEHY3y HaJ0 OTKJIAIBIBaTh B 00€ MOIYILIOCKO-
cTH.

Ne 37.
IlocTpoiiTe TpeyroNbHUK IO JBYM CTOPOHAM U BBICOTE, OIYILEH-
HOW Ha TPETBIO CTOPOHY.

Cm. Ne 35.

CymiecTByeT 1Ba peIICHHUS:

1) OT BBICOTHI OTKJIAJAbIBaTh OTPE3KU NAHHOW IJIMHBI B OJHY
CTOPOHY

2) B pa3HbBIE CTOPOHEI.

Ne 38.
IlocTpoiiTe TpeyroNbHUK IO JBYM CTOPOHAM U BBICOTE, OIYILEH-
HOW Ha OJHY U3 HHX.

IIpoBonuM mpsiMy!0, 3aT€M CTPOUM Ha Hell BBICOTY. OT BEpILMHBI
BBICOTBI OTK/I3bIBAEM OTPE30K, PABHBINA MEPBOM CTOPOHE, OH mHepe-
cedeT Hally INpsMYyI0 B HEKOTOPOH TOYKE, OT KOTOPOM MBI OTIOXKHM
10 IEPBOHAYAIBHON IPAMOM BTOPYIO CTOPOHY. 3aT€EM COEIUHUM BCE
BEPIIMHBI U MTOJIYYUM HCKOMBIH TPEYrONbHUK.

Ne 39,
[TocTpoiiTe TpeyronbHUK MO CTOPOHE U MPOBEACHHBIM K HEHW Me-
JIMaHe U BBICOTE.

CHauana CTpOUM MPSIMOYTOJIBHBIA TPEYTrOJbHUK, Y KOTOPOTO TH-
MOTEHY3a — 3aJaHHasl MeJIiaHa TPEYrojIbHUKA, a KaTeT — 3a/aHHas
BBICOTA. 3aT€M OT OCHOBAHHS MEANAHBI B 00€ CTOPOHBI OTKJIABIBACM
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OTpE3KH, paBHBIE Y2 CTOpPOHBI TpeyrosnpHHKa. IloToM coenuHseM
BEPILUHBI U M1OJIyYUM UCKOMBIH TPEyTOJIbHUK.

Ne 40.
[Moctpoiite paBHOOCAPEHHBIN TPEYTONBFHUK 110 OCHOBAHHIO U pa-
JIUYCy ONMHCAaHHOW OKPYKHOCTH.

[MocTpouM OKPYKHOCTH TAaHHOTO PaIHyca, 3aT€M IPOBEIEM XOp-
Iy, paBHYI0 maHHOW ctopoHe. [locie mpoBemeM cepeIWHHBIN Tep-
NEHAUKYIAP K MOJy4eHHOMY OTpe3Ky. TOUKy mMepecedeHusi OKpyK-
HOCTHU C CEPECANHHBIM MEPIICHAUKYJISIPOM COCIUHUM C KOHIIAMU XOP-
11, [lomy4yrM paBHOOEIPEHHBINA TPEYTOJILHUK.

Ne 41.

JloKaxuTe, YTO TeOMETPHYECKOEe MECTO TOYEK, YIaJCHHBIX OT
JTAHHOW TIPSIMOM Ha PAcCTOSIHUE /1, COCTOUT U3 JIBYX IMPSMBIX, Tapaj-
JIENBHBIX TaHHOM M OTCTOSIIMX OT Hee Ha A.

D

b
C

h
a

A
C

T.x. paccTosiHME OT MpPsIMOM 70 HEKOTOPOH TOUYKH — 3TO €CTh

MIEPIEHANKYJIISIP K 3TON MPSIMOMN Yepe3 3Ty TOUKY

JlokaxeM, 9To M00ast TOUKa, yIaJleHHas OT a Ha h iexuT mudo Ha
¢, 1100 Ha b.

[Tycts TOuKa D HE NEKUT HU Ha b, HU HA ¢, U PACCTOSTHUE OT D 110
TOYKH A Ha IPSMOI paBHO /.

TormaDA=huAD 1 a.

Ho CA Taxxe paBao hu CA L a.
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CrnenoBarensHo, Toukd C U D nub0 cOBMAnaroT, MO0 MPOTUBO-
MIOJIO’KHBI OTHOCUTENIBHO MPSIMOH a.
To ecTh Touka D JIeXKHT Ha PAMOK b WK Ha .

Ne 42,
Ha nanHOl npsMoil HaliAUTE TOYKY, KOTOpas HaXOQUTCA Ha JaH-
HOM PacCTOSTHUU OT APYroW JTaHHOU MPSMOM.

Cornacao 3amadge Ne 41, reomeTprudeckoe MECTO TOYEK, HAXOs-
IIUXCS Ha JJAHHOM PACCTOSHUU OT JJAHHOW MPSIMOW, COCTOMT U3 JIBYX
napajuieNbHbIX TPSMBIX, TapaJuIeIbHBIX JAHHOW, U OTCTOUT OT HEe Ha
JTAHHOE PacCTOsSTHHE.

Ne 43.

Hanst Tpu Touku A, B, C. [TocTpoiiTe TOUKy X, KOTOpasi OJAMHAKO-
BO yJaJieHa OT ToueK A U B W HaXOJUTCS Ha JAHHOM PACCTOSHUHU OT
Touku C.

Touxka x 10oKHA OBITH:

1) oauHAaKOBO yAajeHa OT Touek A u B;

2) HaXOIWTCS Ha JAHHOM PAacCTOSTHUHW OT TOYKH C.

1) Touka x NEKUT Ha CEPEAMHHOM TEPIICHIUKYISIPE K OTPE3KY
AB.

2) Touka x JEKUT HAa OKPYXHOCTU JJAHHOTO paguyca, C IEH-
TpoMm B Touke C.
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Hckomast Touka x JNEKUT HA TIEPECEUCHUH CEPEIMHHOTO MepIieH-
JUKYJISpa U OKPY>KHOCTH.

Ne 44.
Ha nannHO# mpsiMoil HalioUTE TOYKY, PABHOYAAJECHHYIO OT ABYX
JIAHHBIX TOYEK.

Toudka x IEKUT HA NEPECEUEHUH CEPEUHHOIO NEPIEHAMNKYIIAPA K
0Tpe3Ky AB u npsiMoi a.

Ne 45,
Janst getsipe Touku A, B, C, D. HaiinuTe TOUKy X, KOTOpasi oJ{uHa-
KOBO y/1aJiecHa OT TO4YeK 4 U B ¥ 0IMHAKOBO yaaneHa ot Touek C u D.
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Todka x TeXUT Ha MEPECEUCHUN CEPETUHHBIX MEPIEHANKYISIPOB
K oTpe3kaM AB u CD.

"
Ne 46 .
[ocTpoiiTe TpEYroiabHUK, €CIH 3aJaHbl CTOPOHA, MPHIISKAIIHNA K
Hell yros u cyMma JIByX APYTHX CTOPOH.

ITycts nansl aBa oTpe3ka a u m u yron o. Hano noctpoutrs A4ABC
Takoi, uto BC = a, ABCD AB + AC = m.

Pemenne BO3MOXKHO JHIIG NPU @ < m T.K. CymMMa JHOOBIX ABYX
CTOPOH TPEYTOJIBHUKA OOJBIIE TPEThEH CTOPOHBI.

[octpoum ABCD 1o nBym cropoHam (BD = m, BC = a) u yrity
MEXIy HUMU (LB = o).

[IpoBenem cepemuHHBIA TepreHIUKYIIp oT CD, OH mepecedeT
BD B Touke A. AD = AC. Ilonyuaem uckomsiii ABCD, rne BC = a,
ABCD B=a,AB + AC =m, 1.x. AC = AD.

c

L
B m A ' D

Ecim m = a, 10 B ABCD ZC 6yner 6onbiie £D. CepequHHBIH
nepreHaukysip d k cropoueCD  mo Teopeme 1.1. moimkeH
nepecekath 6o cropony BC, mibo CD.

JlokaxxeM, 9TO CepeIHHHBIN MEPICHIUKYIAP IMePeceKaeT MMEHHO
BD.

Honyctum, d iepecekaet ctopony BC B Touke M, a npsimyto BD B
touke K. T.x. KD > BD, To ZKCD < ZBCD.

Ilo cBoiicTtBy cepeaunHoro nepnenaukynsapa ADKC — paBHo-
OenpeHHblid, TakuM obpazom, L KCD = /D, vo torna £D > ZBCD
(1.x. m > a), o ectb B ABCD /D < ZC. IlpotuBopeune, T.¢. d nepe-
ceKaeT UMeHHO BD.

Takum o0pazom, 3ajaua UMEeT eIMHCTBEHHOE PellIeHHE.
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«
Ne 47 .
[TocTpoiiTe TpeyronbHUK, €CIM 3a/aHbl CTOPOHA, MPHIICKAIINNA K
HEH yroji U pa3HOCTH IBYX APYTHX CTOPOH.

ITycTs naHbl ABa OTpe3Ka a U d U yro o.

Hyxno noctpouts A4ABC, B xotopoMm BC = a, /B = a, a |[AC —
AB|=d.

3agaya MMeeT pelleHHs JuIb npu d < a, T.K. U3 Hep-Ba Tpe-
YTOJBHUKA CIEIYEeT, YTO J100ast CTOpPOHA JOJKHA ObITh OOJbIIE pa3-
HOCTH JIBYX CTOPOH.

I. JomycTuM Takol TpeyroJIbHUK YK€ IOCTpoeH. PaccMoTpuM aBa
clyvasi:
1) £ oo — ocTphIii.

K,
(o}
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Eciu AB > AC, d = AC, TO 0TNOXUM Ha cTopoHe AB oTpe3ok BD
=d, torna AD = AB —d = AC, T.e. TouKa A NEXKUT HA CEPEAMHHOM
nepneraukymsipe k CD.

Ecmu AC > AB, TO OTJIOXUM Ha MIPOJIOIDKEHUN CTOPOHBI AB oTpe-
30k BD =d.

d=AC—-AB, AD = AB + BD = AB + d, 1.e. AD = AC, no3tomy
Touka A OyIeT NeaTh Ha CEPEMHHOM MepreHanKysape k CD.

2) Zo. — Tymoii.

A

AC > AB, Torja Ha IPOIOJDKEHUN CTOpOoHA AB otnoxum BD = d,
tormra AD = AC wm Torma Touka A IEXUT HA CEPEAMHHOM
neprneHaukyispe Kk CD.

a) Eciiu oo — octpsiit yron, d = AC — AB.

[MocTpoum £B = a.

OT0’XHMM Ha o1HOM cTopoHe yria BC = a, a Ha IONOJIHUTEIBHOM
MONYTIPSIMOH K APYyToi cTopoHe BD =d.

HaiineM TOuky A, IpoBels CEPEIUHHBIN NEPHEHIUKYISAP K CTO-
poue CD. Tx. AB=AD -DB=AC—-d,10d=AC — AB, n AABC —
HCKOMBI.

6) Eciu oo — octpeiit yroiu, d = AB — AC.

[MocTpoum £B = a.

OTnoxuM Ha ofHO# cTopone yrina BC = a, a Ha apyroid — BD
=d.

Haitnem Touky A, mpoBeas cepeIMHHBIA NEPIEHANKYISP K OTpe3-
Ky CD. Tx. BA=d+ AC, T0 d = AB — AC, Takum ob6pazom, AABC —
HCKOMBIH.
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B a/ c
1L
Ecnu o’ — tymoit yromn, To d = AC — AB (ananoruyso 1. I, a)

A

D

BrisicHuM, Bceria 1 3a/1a4a UMeeT pelicHHe.

L.

a) B ADBC ZDBC — tynoii (T.k. oo u ZDBC cmexusie) u DB

< BC, T0 cepeAMHHBIN NMEPIEHANKYJISIP 00sI3aH Tepeceyb CTOPOHY

BC < B u ctopony BA, TakuM 00pa3oM, pelieHne 00s3aHo cyIie-

CTBOBATb.

6) Ecm £ZBDC < 90°, o ZCDA > 90°. Torga pelneHuii HeT,

WHayYe €CTh eIMHCTBEHHOE PEIICHNE.

IL.

B ABDC ZCBD — octpeiii (T.k. o 1 ZCBD cmexHbIe), a > d, Ta-
KHM 00pa3oMm, eciu ZBDC nipsMoit WK TyNo#, TO CepeMHHBIA Tep-
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neHaukynap k DC He nepecekaeT cTopoHy BA yrna CBA u, 3Ha4uT,
pemennit HeT. Ecnu ZDBC — ocTpblif, 3a1a4a UMEET €AMHCTBEHHOE
peleHue.

"
Ne 48 .
[MocTpoiiTe MPSAMOYTOABHBIA TPEYroJbHUK MO KaTeTy M CyMMe
JpyToro KaTeTa U TUIIOTECHY3HI.

B

c A K
Cwum. 3anmauy 46.

Ne 49,

1) 13 Touku 4 x oKpykHOCTH ¢ 1eHTpoM O U panuycom R
MmpoBejieHa KacarenbHas. Jlokaxute, yTo Touka C KacaHUs JIS)KHUT Ha
OCHOBaHWH paBHOOEAPEHHOTO TpeyroibHuka OAB, y koToporo OA4 =
AB, OB =2R.

2) [IpoBeauTte KacaTeNbHYIO K OKPY>KHOCTH, IPOXOJISIIYIO
Yyepes JaHHYI0 TOUYKY BHE OKPYKHOCTH.
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1) OC 1 AC no onpeaenenuto. [Ipogmm OC 1o To4ku B Tak,
yto CB = OC. B AOBA otpe3ok AC sBnsieTCs BBICOTOH M MEAUAHOM,
tak kak OC = BC 1o nmocTpoeHuto, Takum odbpazom, AOBA — paBHO-
6enpennsnii. Otkyna AO = ABu OB =20C = 2R.

2) Tlpoeaem Kk JaHHOW OKPY>KHOCTH KacaTelIbHYIO, MPOXOIsi-
LIYI0 uepe3 AaHHyIo TouKy 4. CHavana coequHuM Touku O U 4.

3aTem npoBeaeM OKpYKHOCTH ¢ 1ieHTpoM O u pagumycoMm 2R u OA.
OHU mepecekarTes B ABYX TOUKax B u B.

OB u OB, nepecekatoT okpyxHOCTh B Toukax C u C;. CoequHuB
WX C TOUKOH A, moixyuyum jaBe kacatenbHbie AC u AC|.

AOAB u AOAB' — paBHoOenpennbie AC u AC; — MenuaHsl,
3HAYUT OHU SIBJIAIOTCSA M BbIcOTaMHu. TakuMm obpaszom, AC 1. OC = R,
AC; L OC; = R, cnenoBatenbHo, AC u AC; — kacarenbHble. T.K. K
OKPY’>KHOCTH MO>KHO MPOBECTH He OoJiee ByX KacaTelbHBIX (3a/ava
Ne 16 § 5), To mocTpoeHHE 3aKOHYEHO.

Ne 50
HpOBe}lI/ITe O6H1y}0 KaCﬁTeJ’IBHy}O K I[ByM JAaHHBIM 0pr>KHO-
CTsM.

CHauasia MOCTPOUM OKPY>KHOCTH ¢ HeHTpoM O U pagmycoM R; —
R,. Y3 neatpa O, BTOpPOH OKPYKHOCTH NMPOBOAUM KacaTeNbHYIO K
9TON OKpyx)HOCTH (3amaua Ne 49). KacarenbHas xacaercs 3TOH OK-
PYXHOCTH B TOUKe K.
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IIpoanmum OK 1o nepecedeHus: ¢ OKpyKHOCTBIO ¢ LIeHTpoM O U
pamuycom R;. IIpsimas OK mepecedeT 3Ty OKPY>KHOCTh B TOUke M.
Teneps NpoBOIUM KacaTelIbHYIO0 U3 TOUYKH M K OKPY>KHOCTU C LIE€H-
tpoM O, U paauycoM R;. Takum obpazom, MN — miepBas KacaTelb-
Hasg, T.K. MN L O\M, O.N L MN, cnenosarensHo, MN — o061mas
KacaTeJlbHasl.

3aTeM CTpOUM OKPYXHOCTb C LIEHTPOM B Touke O U paguycoM R,
+ R, v IpOoBOMM KacatenbHyto K Hell O,P. O1H = R| IpUHAJIE)KUAT
O\P. I3 Touku H npoBeneM KacaTenbHylo L K OKpY>KHOCTHU C LI€H-
TpoM O; U paguycoM R;, TakuMm oOpazom, HL — BTopas KacaTelb-
Hasg, T.K. HL | O,L w HL 1 O,H, caenosatenbHo, HL — o061mas
KacaTeJlbHasl.

PaccMoTpuM BCceBO3MOKHBIE BAPUAHTHI:

1) Ecnu neHtp ogHOW OKPYKHOCTH JIE)KUT BHYTPH APYrol u
OHM HE MEPECEKAIOTCSA, TO KacaTeIbHYIO IIPOBECTU HEIb3S.

2) Ecnm ueHTp ogHOW OKPYKHOCTH JIE)KUT BHYTPH IPYrol u
OHM KacaroTcsl B OIHOM TOYKe, TO 0JIHA KacaTelbHasl.

3) Ecau oHu mepecekaroTca B JIByX TOYKax, TO JABE KacaTelb-
HBIE.

4) Ecmu eguHCTBEHHAs TOYKA IIEPECCUCHMS JIEKHUT MEKIY WX
LEHTpaMH, TO TPU KacaTeJbHBIE.

5) Ecmm Ry + Ry < O10;, TO 4eThIpe KacaTeIbHbBIX.

6) Ecmu Ry = R, u O, coBnagaet ¢ O, TO OECKOHEYHOE YHCIIO
KacaTeJIbHBIX.
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