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§ 1. OCHOBHBIE CBOMCTBA IMPOCTEMIINX
T'EOMETPUUYECKUX ®UT'YP

Ne 1.

1) TIposenure npsimyro. OTMETBTE KaKyrO-HHOYIb TOUKY A, Ie-
JKalllylo Ha OIpsAMOH, U Touky B, He nexalyto Ha mpsMoil.

2) TlpoBeaure nBe mepecekarormuecs mpsimbie a u b. OTMeThTE
Touky C mepeceueHus IPSIMbIX: TOYKY A Ha MPSMO a, HE JIeXKAIIYI0
Ha npAMoii b; Touky D, He exaInyio Hi Ha OHON U3 MPAMBIX @ i b'.

)]

by e

2)

A

! VenoBus 3amanmii NPUBOAATCS B yUeGHBIX LEMAX M B HEOOXOIUMOM 0Gbe-
Me — KaK WUIIOCTPAaTHBHBIA MaTepuan. VMs aBropa M Ha3BaHHE LIUTUPYEMOTO
M3[aHMs YKa3aHbl HA TUTYJIbHOM JucTe manHoi kaurd. (Ct. 19 m. 2 3akona PO

00 aBTOPCKOM IIpaBe ¥ CMEXHBIX IpaBax oT 9 urons 1993 r.)
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Ne 2.

OTMeThTe Ha JHcTe Oymaru aBe Touku. [IpoBeauTe yepe3 HUX OT
pyku mpsimyto. C MOMOIIBIO JTHHEHKH POBEPHTE MPABHIBHOCTE TI0-
CTPOEHHSI.

4

Ne 3.
MoryT ju AB€ MPSIMBIE UMETH BE TOUKH [EPECCUCHUS?

3amaua periena B 1. 2 yuebHuka (ctp. 4).

Ne 4,

Jnst mpoBepKU MPaBHIIBHOCTH JIMHEHKH MPUMEHSIOT TaKOH CIO-
c00. Uepes 1BE TOUKH C TIOMOIIBIO JTMHEUKHU TIPOBOMIST JIMHUIO. 3aTeM
JIMHENKY MepEeBOPAYNBAIOT U YEPE3 TE K€ TOUKH CHOBA IIPOBOJSAT JIH-
Huto. Eciam nuHMM He coBmaaroT, TO JIMHEWKa HenpaBwibHas. Ha ka-
KOM CBOWMCTBE MPSIMBIX OCHOBaH ATOT CIOCOO MPOBEPKHU NMPaBUIHHOC-
TH JIMHEWKN?

DTOT crocod MPOBEPKH MPABUIBHOCTH JIMHEHKH OCHOBAH Ha TOM,
YTO 4epe3 JIBE€ TOYKU MOKHO IIPOBECTH €IUHCTBEHHYIO MIPSIMYIO.

Ne 5.

IIpoBenute mpsimyro a. OTMeTbTe Ha NpsIMOil Be Kakue-HUOYyIb
Toukd A u B. OtmersTe Teneph Touky C Tak, 4TOOBI TOUKA A JIexana
Mexay Toukamu B u C.

. B A c




Ne 6.

[MpoBenute npsimyto a. OTMeTbTE Ha MPSIMOU JIBe Kakue-HUOY b
Toukd A u B. OTMmerbTe Temeph Kakyro-HHOynb Touky C oTpe3ka
AB.

Ne 7.
Touxa M nexut Ha npamoit CD mexnay Toukamu C u D. Haitnute
ey oTpeska CD, ecnu
1)CM =2,5¢cm, MD = 3,5 cm;
2) CM = 3,1 nm, MD = 4,6 am;
3)CM==123m, MD =5,8 m.

ITo ycnoBuro Touka M nexut mexay nyms toukamu C u D, mo
CBOWCTBY H3MepeHus oTpe3koB noxydaem CD = CM + MD.

1) CD=25cm+35cm=6cwm;

2) CD=31mm+4,6am=77 nm;

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

OrtBer: 1) 6 cmM;
2) 7,7 nwm;
3) 18,1 m.
Ne 9,

Tpu Touku A, B, C nexar Ha omHOU npsmoii. M3BecTHO, uTo AB
=43 cm AC = 7,5 cm, BC = 3,2 cM. MoxeT nu Touka A 1exarb
Mmexay Toukamu B u C? Moxet iu Touka C jexarh MEXIy TOYKa-
Mu A u B? Kakas u3 Tpex Touek A, B, C nexuT Mexy AByMs Jpy-
ruMu?
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3amaua pemiena B 1. 4 yuebuuka (ctp. 6).

Ne 10.
Touku A, B, C nexat Ha onHO# nipsimoi. [IpuHaanexuT i Touka
B otpesky AC, eciu AC =5 cMm, BC =7 cMm? O0BSCHUTE OTBET.

Ecnu Touka B npunannexxut otpe3ky AC, 3HaYUT, JIEKUT MEXKITY
toukaMu A 1 C, IO CBOWCTBY M3MEPEHUSI OTPE3KOB ToiydaeM AB +
BC = AC, cnenoBarenbHo, AB + 7 ¢cM = 5 ¢M, HO 3TO HEBO3MOKHO.
3HAYUT TPEINOI0KEHUE HEBEPHO, U TOYKA B HE NMPUHAMIEKUT OT-
pe3ky AC.

OrtBer: Touka B ne npunaexut otpesky AC.

Ne 11.

Touku A, B, C nexar Ha omHol npsiMod. MoxeTr ju Touka B
pasnensats Touku A u C, eciu AC = 7 M, BC = 7,6 M? OObsicHUTE
OTBET.

IIpeanonoxuMm, Touka B pazuensier Touku A u C, a, 3HAYUT, Jie-
JKUT MEXJy HUMH, TOTJa 10 CBOWCTBY M3MEPEHUS OTPE3KOB IMOJTyda-
eM. AB + BC = AC, cnenosarenbHo, AB + 7,6 M = 7 M, 410
HEBO3MOXHO. 3HaYUT, TOUKa B He pazaenser Touku A u C.

Otger: Touka B He MoxeT pa3nenstb Touku A u C.

Ne 12.
Moryt mu Touku A, B, C nexxarp Ha ogHON TipsiMol, eciiu AB =
1,8 M, AC=1,3 M, BC =3 M? O0bsACHUTE OTBET.

[Tycts Touku 4, B, C nexar Ha 0JTHOM MpsSIMOH, TOr1a 0JIHA U3 HUX
HaXOJMTCSA MEXIYy IBYMS APYTUMH TOYKAMH, U [0 CBOWCTBY H3Mepe-
HUS OTPE3KOB MOJTyJaeM:

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



3HaYUT:

1) Touka B He nexur mexay Toukamu 4 u C.
2) Touka A He nexuT Mexay Toukamu B u C.
3) Touka C He IEKHUT MKy TouKkamu 4 u B.

OrtBerT: Touku A4, B, C He MOTYT JiekaTh Ha OJHON TPSMOIA.

Ne 13.

Moryt mu tpu Toukm A, B, C nexaTs Ha OAHOW TPSAMOH, eciu
JUTHa Ooibiiero orpe3ka AB menbmie cymmsl aiuH otpe3koB AC u
BC? O0bsicHuTE OTBET.

Tpu Touku 4, B, C nexar Ha ogHoM npssimoi, eciiu AB = AC + CB
(o cBo¥icTBY M3MepeHus OTpe3KoB), a o ycaosuw AB < AC + CB,
3HAYUT, TOUKU 4, B, C He MOTYT JeKaTh Ha OJHON MPAMOI.

OrtseT: Touku 4, B, C He MOTYT JI€>)KaTh Ha OJHOU IIPAMOI.

Ne 14.
Touku A, B, C nexar Ha omHO# nipsimoii. Haliaure mmnHy oTpeska
BC, eciu AB = 2,7 M, AC = 3,2 M. CKOJIbKO peIlIeHHi UMeeT 3a1a4a?

CyIIecTBYIOT /1B PEIICHHUS.

1)
| B2.7MA 3.2n ¢
2)
A, B €
3.2M

1)  Ecam touka A nexur mexay B u C, Toraa
BC=AB+AC=27m+32Mm=59M.
2) Eciu touka B nexur mexny A u C, Toraa



BC=AC-A4AB=32mM-27mM=0,5Mm.

OT1BeT: 5,9 M wiu 0,5 m.

Ne 15.

Ha otpeske 4B mmuoit 15 M otmeuena touka C. Haiinure mmHbL
otpe3koB AC u BC, ecnu:

1) AB=AC + BC, BC=6wM;
15Mm = BC + BC + 3m, AC=6M+3M=9 M.
12 m = 2BC,

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

3) IMockoneky AC = CB:

AB = AC + CB, umeeM:
AC=CB=AB:2=15m:2=75M.

4) IMycts AC - 2x M, a BC - 3x M,

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

x=3.

OrtBer: 1) AC=9m, BC=6wM;

2) AC=10w™, BC=5wmM;
3)AC=75m,BC=75wm;
4)AC=6m,BC=9m.

Ne 16.

1) orpesok AC na 3 M anunHee otpeska BC,

2) otpe3ok AC B 1Ba pasa mauHHee otpeska BC,

3) Touka C — cepeauHa oTpe3ka AB,;

4) nimunet otpe3koB AC u BC otHocsaTCS Kak 2:3.

[IpoBemute IMpsAMYIO I OTMETBTE KaKylO-HHOYAb TOUKY A, HE Jie-

JKalryro Ha 3Toil mpsimoit. OTmeThTe Tenepb ABe Touku B u C Tak,

7



9100l 0Tpe30ok AB mepecekan mpsimyto, a otTpe3ok BC He mepecekan
ee.

A

Ne 17.

[Hana npsimast u Tpu Touku A, B, C, He nexxalye Ha 3TOi npsSMOi.
N3BecTHO, uTO 0Tpe3ok AB mepecekaer mpsimyio, a otpe3ok AC He
nepecekaet ee. Ilepecekaer mu mpssmyro orpe3ok BC? O6wscHnTE OT-
BET.

3amaua pemena B 1. 5 yueOnuka (ctp. 7).

Ne 18.
[Janpr npsiMast i1 geTbipe Toukd A, B, C u D, He nexamnue Ha 3TOH
npsimoit. [lepecekaet nu npsimyro otpe3ok AD, eciu:
1) orpesku AB, BC u CD mnepecekarot npsiMyio;
2) otpe3ku AC u BC mepecekarot mpsimyto, a orpe3ok BD
HE MepeceKacT;
3) otpe3ku AB u CD mepecekaroT npsimyto, a otpe3ok BC
HE MepeceKaerT,;
4) orpesku AB u CD He mepecekaroT mpsAMyro, a OTPE30K
BC mnepecexaer;
5) otpesku AB, BC, CD He nepecekaroT mpsmyio;
6) orpesku AC, BC u BD nepecexaror npsimyto? O0bsicHu-
TE OTBET.

[TrockocTh pasaensercs mpsMoW Ha JABe monyrmiockocTu. Otpe-
30k AD mepecekaroT Hally IpsSMYFO, ecid KOHIBI oTpe3ka — A4 u D
— JIe)KAT B Pa3HBIX TOJIYIUIOCKOCTSIX.



1) a) AB mepecekaer a, Cle0BaTENbHO, A U B e)at B pa3HbIX

MOJIYIUIOCKOCTSIX OTHOCUTENBbHO a. AHanornuHo: B u C jexar B

Pa3HBIX MOIYTJIOCKOCTSX OTHOCHTENRHO a. CnemxoBarensHO, A 1 C

JISKAT B OJJHOM MOJTYTUTOCKOCTH OTHOCHTEIBHO d.

6) AD nepecekaer a, cienoBarenbho, A u D jexar B pasHbIX

MOJIYIUIOCKOCTSAX OTHOCUTEIBHO d.

U3 a) u 6) crnenyer, uto C u D nexat B pasHbIX MOIYIUIOCKOCTSX
OTHOCHTENBHO ¢, cliefoBaTenbHo, CD mepecekaer a.

Awnanoruuno 2), 3), 4), 5), 6).

1) A c
a
B D
2) B
A
WA
a
c Amnanoruuso m. 1)
3) .
A D
a
Amnanmornyso 1. 1)
B



4)

5)

6)

OT1BeT:
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B
A
X
C D.
B
fi]
c a
A
B
A
[
C D

1) mepecekaer;
2) He TIepeceKacT;
3) He mepeceKaer;
4) nepecekacr;
5) He nepecekaer;
6) mepecekaer.

Amnanornyso 1. 1)

Amnanornyso m. 1)

Awnanoruyso m. 1)



Ne 19.

I[aHI)I IIATh TOYCK U IIpsAMad, HEC NpoxXodlias HU 4€pe3 OAHY U3
9THUX TOYeK. VI3BECTHO, YTO TPH TOYKU PACHOIOKEHBI B OIHOH TIOITY-
TUTOCKOCTH OTHOCHUTEIBHO 3TOW IMPSIMOM, a B TOYKH — B JIPYTOM.
Kaxxgas mapa Touek coenuHeHa orpe3koM. CKOJBKO OTPE3KOB Mepe-
cekaeT npsamyo? OObSCHUTE OTBET.

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

B C
4

D
OTpe30K mepeceKkaeT NpsSMYyI0 TOTJa M TOJIBKO TOT/a, KOraa KOH-
IIbI OTPE3Ka MPUHAJIE)KAT PA3HBIM MOIYTIOCKOCTSIM.

Ne 20.

Hanbl npsivas a u touku A, X, Y, Z Ha 310i1 nipsimoii. M3BecTHO,
910 TOYKU X, Y JeXKaT MO0 OJHY CTOPOHY OT TOYKH A, Toukd X U Z
TOJXE JIeXKAT 10 OJIHY CTOPOHY OT Toukd A. Kak pacrnoynokeHbl TOUKH
Y u Z OTHOCHTENBHO TOYKH A MO OJHY CTOPOHY WJIH IO pa3HbIe
CTOpOHBI? OOBSCHUTE OTBET.

3amaya pemena B 11. 6 yueOHuka (ctp. 7).

Ne 21.
Otmerste e Touku A u B. IIpoBenute nonynpsamyro AB.

A B
'_—_ﬁ—_'_'_"".-—-—____
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Ne 22,

Ha otpeske AB B3sita Touka C. Cpenan nonymnpsimeix AB, AC, CA,
CB Ha30BUTE Mapbl COBMNAAAIOMIUX MOMYIPIMBIX, JONOTHUTEIbHBIX
nonynpsamMbIX. OOBSCHUTE OTBET.

3anaga pemieHa B 11. 6 yueOnuka (ctp. 8).

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

Ecnu yron pasémBaeTcs Ha YIUIbI JFOOBUI JTy49OM, IPOXOISIINM MEXK-
Iy €ro CTOPOHAMH Yepe3 €ro BEPLIMHY, TO IPafdyCHas Mepa yria paBHA
CyMMe IpajlyCHBIX MEp 3THX yIJI0B, 3HaunT, Z(cd) = Z(ac) + Z(ad).

1) Z(cd) =35°+75°=110%

2) Z(cd)=57°+62°=119%

3)  /(cd) = 94° + 85° = 179°.

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

Moxxert i myu C IpoxXoauTh MeX Iy CTopoHamu yria (ab), ecnu
1) Z(ac) = 30°, Z(cb) = 80°, Z(ab) = 50°;
2) Z(ac) ==100°, Z(cb) =90°;
3) yrox (ac) 6ounbine yria (ab)?

3amaua pemiena B 1. 7 yuebHuka (ctp. 9).

Ne 26.
Mexnmy croponamu yria (ab), pasuoro 60°, mpoxomut nyd C. Haii-
mure yrisl (oc) u (bC), ecm
1) yron (ac) na 30° 6onbie yria (bc);
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2) yrox (ac) B aBa pasa 6osbiire yria (bc);
3) nyu ¢ genut yroun (ab) momonawm;
4) rpanycubie Mepsl yriioB (ac) u (bc) otHOCsTCS Kak 2:3.

ITockonbKy JIyd ¢ TPOXOIUT MEXAY CTOpoHamu yria (ab), mo
CBOWCTBY U3MEPEHHS YIJIOB MOJTy9aeM:
Z(ac) + Z(bc) = £(ab).
1)  Z(ab) = Z(bc) + £(bc) + 30°,
60° =2 Z(bc) + 30°%
2 - /(bc) = 30°
Z(ac) = 45°, Z(bc) = 15°.
2)  Z(ab)=2- Z(bc) + £(bc),
60° =3 Z(bc),
Z(ac) = 40°, £(bc) = 20°.
3)  Z(ac)= Z(bc) = Z(ab):2=60°:2=30°
4)  Z(ac) = 2x, Z(bc) = 3x, Z(ab) = 60°,

2x + 3x = 60°,
5x = 60°,
x=12°
Z(ac) = 24°, Z(bc) = 36°.
OrtBerT: 1) Z(ac) = 45° Z(bc) = 15°;

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

Ne 29,
CyiiecTByeT v Ha moynpsamMoi AB Takast Touka X, OTIIMYHAS OT
B, uto AX = AB? OOBsICHUTE OTBET.

[Ipeanonoxum, Takas TOUKa X CYLUIECTBYET, X = B.

ITo cBOWCTBY OTKIIAABIBAHHS OTPE3KOB Ha JIFOOOW MONYHPSIMOM
MOXXHO OTJIOKHUTH €JUHCTBEHHBIH OTPE30K 3a/JaHHOM JUIMHBI OT €€
HavyabHOU Touku. CliefoBaTeNbHO, TOYKH X U B coBmamyT, T.e. X =
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B, 4T0 HEBEPHO 1O NPEAINONIOKEHUIO, 3HAUYUT TaKo¥ Touku X HeE cy-
LIECTBYET.

Ne 30.

Ha nyue AB otnoxen orpe3ok AC, menbmmii otpe3ka AB. Kakas
u3 Tpex Ttouek A, B, C nexut mexay asyms npyrumu? OObscHUTE
OTBET.

3anava pemiena B 11. 8 yueOonuka (ctp. 10).

Ne 31.
Ha nyge AB otmeuena Touka C. Haingure nnuny otpeska BC, ec-
JIn.
1)AB=15m, AC=0,3 m;
2) AB=2cm, AC =44 cm.
1)
B
BC=AB-AC=15M-0,3Mm=1,2 M;
2)
A B C

) . . .

BC=AC-AB=44cm—-2cm=2.4cm.

Ortser; 1)1,2 m;
2) 2,4 cm.

Ne 33.
Ha cropone AB tpeyronbsauka ABC B3sita Touka D. Uemy paBHa
ctopoHa AB tpeyrosipauka, eciiu AD =5 cMm, a BD = 6 cm?

AB=AD+BD=5cm+6cm=11cm.
14



A C
OTBeT: AB =11 cm.
Ne 34,

Ha cropone AB tpeyronpauka ABC B3sta Touka D. Haiimute
yroxn C tpeyronpHuKa, eciu ZACD = 30°, a ZBCD =70°.

B

A C

o cBoicTBY U3MEpEHUS YITIOB MOJYYUM:
/BCA = /ACD + /BCD =30° + 70°= 100°.

OTtBeT: Z/BCA = 100°.

Ne 36.

Tpeyromsauku ABC n PQR paenbel. U3BectHO, uTo AB = 5 cMm,
BC = 6 cm, AC = 7 cm. Haiinute croponsl Tpeyronbauka PQR.
OOBsACHUTE OTBET.

ITo ycnoruto Tpeyronsauku ABC u PQR paBHBI, 3HaYHT, paBHEI U
UX COOTBETCTBYOIIKE cToponbl, Torma, AC = PR, 4B = PQ, BC =

QR.
15



[Momyuum: PQ =5c¢m, PR=7 cM, QR =6 cm.
OTBeT: PQ=5cm PR=7cM, QR =6 cm.

Ne 37.

Tpeyromsauku ABC u PQR paBHBL. YTIIbI BTOPOT0 TpEYrojdbHHKA
u3BectHel: /P = 40°, ZQ = 60°, /R = 80°. Haiigure yrisl Tpe-
yronsHuka ABC.

Io ycmosuto tpeyromsauku ABC u PQR paBHBI, 3HAYUT, Y HUX
PaBHBI U COOTBETCTBYIOIIUE YTJIbI, MTOIy4aeM:

/B=/Q,/ZC=/R, ZA= /P.
CrnenoBatensHo, ZC = 80° ZB =60° £4 = 40°.
OTBeT; /C=80° /B =60° /4 = 40°.

Ne 38.

Tpeyronsauku ABC u PQR paBubl. U3BecTHO, 4TO cTOpoHa AB
pasHa 10 M, a yron C pasen 90°. Uemy paBabl ctopoHa PQ u yron R?
OOBSCHUTE OTBET.

3anaua pemiena B 1. 9 yueOnuka (ctp. 12).

Ne 39,

Tpeyromsauku ABC, PQR u XYZ pasusl. M3BectHO, uTo AB=5
cM, QR=6 cm, ZX=7 cm. Haiigure ocTalbHbIE CTOPOHBI Ka)IOTO
TPEYTOJIbHUKA.

IMo ycnosuro tpeyronsauku ABC, PQR u XYZ paBHBI, 3HAYHT, Y
HUX:

AB = PQ = XY, 3nauut, PQ = XY =5 cmM;

CA =RP =ZX, 3gaunt, CA=RP =7 cM™;

BC =QR =YZ, 3nauut, BC=YZ =6 cm;

OrTBer: PQ=5cm XY =5c¢cm C4 =7cm RP =7 cMm,
BC=6c¢cm, YZ=6cwMm.
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Ne 40.
Han tpeyronpauk ABC. CymectByeT iu Ipyroi, paBHbIH eMy
Tpeyronbauk ABD?

C

D

W3 OCHOBHOTO CBOWCTBa MpOCTEHIINX (UTyp, CyIIECTBYET paB-
HBI €My TPEYroJIbHUK OTHOCHUTENIBHO JaHHOW MONynpsMon. UToObI
€ro HalTH, JOCTATOYHO MOCTPOUTH TOYKY D, CUMMHUTPHYHYIO TOUKE
C oTHOCHUTEIBHO MPSIMOM U COEIMHUTH €€ ¢ ToukamMu A u B.

Ortger: CYLLECTBYET.
Ne 41,

MosxeT 1 npsmasi, IepeceKaromas OfHy U3 JBYX HapauIeNbHBIX
HpsMBIX, HE IepecekaThb Apyryro? OObsACHUTE OTBET.

3anaqa pemiena B 1. 11 yye6uuka (ctp. 13).

Ne 42.
Jansl 1Be mepecekaromuecs npsiMble. MOKHO I MPOBECTH Tpe-
TBIO TIPSIMYTO, APAJUICTBHYIO KaXKI0N U3 IBYX JaHHBIX?

ITycts A — Touka mepecedenus npsiMeix a u b. Ipenmnonoxum,
YTO MBI IPOBEJIU HPSAMYIO ¢, HapajuIeNbHYIO NPSIMBIM @ U b. D10
3HAYMT, 4TO 4Yepe3 TOUKy A MpOXOAAT ABe mpsMbie a u b, mapai-
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JIETBHBIC ¢, YTO MPOTUBOPEUHUT aKCUOME: Uepe3 TOUKY, HE JICHKAITYIO
Ha MPSAMOW MOXHO MPOBECTH €AMHCTBEHHYIO MPSAMYIO, Mapalieib-
HYIO TAHHOM.

OT1BeT: HENb3S.

Ne 43.
Mo:xeT 1M mpsimas, He MPOXOJIasi HU 4epe3 OJHY U3 BEpIIUH
TPEYTOJIBHUKA, IEPECEKATh KaXKAYI0 ero cropoHy? [louemy?

He moxer.
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Ilo Teopeme: ecii nipsimasi, He MPOXOJISIIAS HU Yepe3 OJHY U3 Bep-
IIMH TPEYTOJIbHUKA, TIEPEeceKaeT OJIHY U3 €T0 CTOPOH, TO OHA TIepeceKaeT
TOJIBKO OJTHY W3 IBYX JAPYTUX CTOpOH. CIe0BaTeIbHO, HE MOYKET.

Ne 44*,

Janbl yetsipe paznuunbie Toukd A, B, C u D. U3BecTHO, 4TO TOY-
ku A, B, C nexar Ha ogHoil npsmoit u Touku B, C, D Taxxke nexar
Ha ofHOU mpsiMol. Jlokaxkute, 9To Bce yeThipe Touku A, B, C, D me-
JKaT Ha OJHOM NPSAMOH.

ITpsmele mpoxoasr uepes Touku B u C. Ilo akcuome uepes mo0bIe
JBE PA3IMUYHBIE TOYKM MOKHO IPOBECTH €IUHCTBEHHYIO MPSAMYIO H
IIOJIy4aeM, YTO TO OJIHA U Ta ke mpsiMasl. Tak Kak OHa IPOXOJUT ye-
pe3 Touku A, B, C u B, C, D, To Bce wersipe Touku A, B, C u D ne-
’KatT Ha 3Toil mpsamMoit. Uto u TpeboBanoch 10Ka3aTh.

Ne 45*,

Hausl yethipe npsiMbie a, b, ¢ u d. 3BecTHO, 4TO mpsiMebIe a, b, ¢
[EPECEKAIOTCS B OJHOM TOUKE M IpsAMEIE b, ¢, d TakKe mepecekaroTcs
B OJIHO# TouKe. J[OKaKuTe, YTO BCE YETHIPE JAAHHBIE MPSIMBIE TPOXO-
IST Yepes3 OIHY TOUKY.

Ipsimele a, b, C mepecekaroTcst B OQHOM TOYKE, CIEIOBATEIHHO,
npsMasi @ MPOXOANT Yepe3 TOUKy mepeceueHus npsambix b u c. Tps-
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mbie b, ¢, d mepecekaroTcst B OHOM TOUKE, CIIE0BATEIBHO, TpsiMast d
IPOXOJUT YEPE3 TOUKY MEPECEUEHHS IPAMBIX b 1 C.

I[Be pa?:J'II/I‘IHI)Ie HpHMLIC HC MOFyT UMCETH ,Z[ByX TOUYCK Hepece‘le'
HMS, 3HAYMT, IpsAMble ¢ 1 0 OPOXOAAT Yepe3 OfHy TOYKy Hepecede-
HUA pr[MI)IX b U ¢, U, CJIea0BaTcCJIbHO, BCC LIeTI:Ipe pr{MBIe HpOXOI[HT
4epes ogHy TouKy. UTo u TpeGoBaIoch JOKa3aTh.

Ne 46

Touku A, B, C, D He nexar Ha ogHOW mpsmoi. M3BecTHO, 4TO
npsmast AB nepecexaer otpe3ok CD, a npsimas CD nepecekaet otpe-
30k AB. Jlokaxwure, uto orpe3ku AB u CD nepecekatorcs.

ITpsmast AB mepecekaet otpe3ok CD, cremoBarensHo, Touka me-
peceuenust npsiMbIX AB 1 CD npuHamiexut otpesky CD.

[psimas CD mepecekaet oTpe3ok 4B, cienoBaTenbHO, TOUYKA Te-
peceueHus NpsMbIX AB 1 CD npuHaaIeKUT OTpe3Ky AB.

Touxa nepeceueHus npameix 4B u CD npuHaanexut orpesky 4B
u otpe3ky CD, mosydaem, uro otpesku AB u CD mepecekarorcs B
3TOM TOUKe. UTO U TpeOOBaJIOCh T0KA3aTh.

Ne 47
Han tpeyronsauk ABC. Ha cropone AC B3sita Touka B, a Ha cTo-
poHe BC — touka A,. Jlokaxure, uto otpesku AA, u BB, nepece-

KaroTcCs.

IIpsimas BB nepecekaer ctopony AC B Touke Bj, cienoBarens-
HO, Touku 4 u C pacnonararoTcs B pPa3HbIX MOJYIUIOCKOCTSIX OTHO-
CUTEJIBHO NpsMOH BBj. JIBe mpsMble HE MOTYT UMETh JIBYX TOYEK
nepecedeHus, ClIeJ0BaTENbHO, 0Tpe30k A1C He mepeceKaeT NpsMyro
BB, u Touku A1 u C nexar B 0JHOM MOJYIIOCKOCTH OTHOCUTENIHHO
npsamoit BB;.

Tax kak Touku A; u C pacHoNoXeHb! B OJHOM MOMYIIIOCKOCTH, a
Toukd 4 ©1 C — B pa3HBIX NOIYIUIOCKOCTSAX OTHOCUTEJIBHO IPSMOU
BBj, To Toukn A n A; pacmoNOKEHbI B Pa3HBIX MOIYIUIOCKOCTSX, H
CIIEIOBATENbHO OTPE30K AA41 epecekaeT npsmyro BB;.
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PaccmoTpum nosioxeHne ToYeK OTHOCUTENBHO MpsiMoi AA4;. Tou-
ki B u C nexar B pa3HbIX IOJIYIUIOCKOCTAX, a TOUku By u C — B o1~
HOM TMOJIYTUIOCKOCTH OTHOCUTENBHO NpSIMON AA;. 3HAUUT, TOUKU B 1
Bj nexaT B pasHBIX MOJYINIOCKOCTSIX OTHOCHUTENBHO MpsiMod AA; U
CJIEOBATENBHO O0TPE30K BB nepecekaer npsamyro 4A4;.

/

Touka nepecedeHust NpsiMbIX AA41 U BB AeXUT 1 Ha oTpe3ke A4,
M Ha oTpe3ke BBj, cneaoBaTeabHO, 3TH OTPE3KH IepecekatoTcs. Yto
1 TpeOOBAJIOCH JI0KA3aTh.

Ne 48",
Otpesku AB u CD, He nexarniue Ha 0THOW MPSAMOH, TIepeceKaroT-

csa B Touke E. Jlokaxkute, uro orpe3ok AC He mepecekaeT MpsMylo
BD.

JIBe npsMble HE MOTYT UMETh JIBYX TOUYEK NEepecedeHus, 3HAUMT,
otpe3ok EC He nepecekaeT npamyto DB, u Touku £ u C nexar B of-
HOM TIOYTITIOCKOCTH OTHOCHTEIBHO IpsiMoit DB.

Otpesok AE He nepecekaeT npsamyio DB u touku 4 u E nexart B
OJTHOI TOJTYTUIOCKOCTH OTHOCHTENBHO psiMoii DB.

Touku A n E u touku C u E nexar B OJHOU MOJIYIUIOCKOCTH OT-
HOcHUTENbHO TipsiMoit DB, 3naunt, Touku 4 u C nexat B OJHOU MOTy-
MJIOCKOCTH OTHOCUTENBHO mpsimoid DB, u otpezok AC He mepecekaeT
npsmyto DB. Uto u TpeboBanioch J0Ka3ars.
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Ne 49",

JokaxuTe, 4TO €clu JIy4, UCXOISAIUN U3 BEPIIUHBI yIia, Ie-
pecekaer oTpe3ok AB ¢ KoHIIaMHu Ha CTOpOHax yria, TO OH Iepe-
ceKaeT

1) orpesok AC ¢ KOHIIaMH HA CTOPOHAX YIJIa;
2) nr060it otpe3ok CD ¢ koHIaMK Ha CTOPOHAaX yria.

1) Tycre K — Touka mepecedyeHus Jiyda ¢ otpe3kom AB. IIps-
mast OK mepecekaeT oTpe30k 4B, crnenoBaTensHO, TOUKU A U B nexar
B Pa3HBIX MOIYIIOCKOCTIX OTHOCHTENbHO TipsimMoit OK. Touku B u C
JIeKaT B OIHOM MOYIUIOCKOCTH, TaK Kak oTpe3ok BC He mepecekaer-
cs ¢ mpsimoit OK, a Touku 4 u C nexxar B pa3HBIX IOIYIUIOCKOCTSX,
nonydaeM, uto mpsimMas OK mepecekaer otpe3ok AC B HEKOTOpOU
TOYKe, 0003HAYNM ee OYyKBOii E.

[Ipsmas BC pa30uBaeT IIIOCKOCTh Ha JIBE MOJYIJIOCKOCTH, B OJI-
HOU M3 KOTOPBIX JeKUT manubiil 1yd OK u Touka A (MOCKONBKY OT-
pe3ok AK He mepecekaer mpsmyio OB) u Touka E (OCKONBKY
otpe3ok AE He mepecekaer npsamyio OB). 3Hauut, Touka E J0DKHA
nexatpb Ha ayde OK.

—_—7
-

-

2) Tlycts CD — mpou3BOSIBHBIN OTPE30K C KOHI[AMH Ha CTOPO-
Hax yria, u Touka C nexxut Ha cropone OB, a Touka D Ha cropoHe
OA. Otpesok AB nepecekaer ay4 OK, 3naunT, myd OK mepecekaer u
otpe3ok AC, a ecnu ny4 niepecekaeT AC, To Iyd OyIeT mepecekaTh u
otpesok CD.

Uro u TpeOOoBaIOCh J0Ka3aTh.
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Ne 50.
JlokaxxuTe, 4TO JBE MpPSMBbIE JIMOO MapaielbHbI, TUOO Mmepeceka-
FOTCSI B OJJHOM TOYKE.

IlycTh IaHbl JBE HE MapajulelbHBIE IIpsIMbIe a U b, ciemoBarennb-
HO, OHU MMEIOT o0mme Touky. Eciu oHM UMeoT 0JiHy OOIIyI0 TOUKY,
TO, 9TO 3HAYMUT, YTO OHU MEPECEKAIOTCSI, €CJIM OBl OHU UMEJH JIBE 00-
IIME TOYKH, TO Yepe3 3TH TOUYKH MPOXOJUIH ObI ABE Pa3IHUHBIC M-
MBIC, YTO HpOTI/IBOpe‘H/IT OCHOBHOMy CBOﬁCTBy HpI/IHaI[.HeX(HOCTI/I
TOYCK W MPSIMBIX. Yepe3 [BE Pa3In4HbIE TOYKH MOXKHO IPOBECTH
MPSIMYIO U TIPUTOM TOJIBKO OJTHY.

Uro u TpeOoBaIoCh A0Ka3aTh.

Ne 517,
Touku A u C mpunamiexar npsmoi a. Ha nomynpsimoii CA ot-
noxeH oTpe3ok CB, 6ompmmii otpeska CA.
1) Kakast u3 Tpex Touek A, B, C nexut MexIy AByMs Ipy-
rumu? OOBSCHUTE OTBET.
2) Mokaxwure, 4TO TOYKa A pa30OMBaeT MpIMyIO d Ha JBE
nonynpsmsle AB u AC.

B A C

Touku A u B nexat Ha 0JHOU MOTYNPsIMOM ¢ HadasoM B Touke C,
crenoBaTeNnbHO, Touka C HE JISKUT MEXTy TouKaMu A u B.

[Tycts B nexut mexay A u C, torna AC = AB + CBu AC > CB,
YTO TIPOTUBOpEuuT ycinoButo: CB > AC, cnenoBatenbHO, B HE JTEXUT
Mexay Toukamu 4 u C.
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U3 Tpex Touek oAHa M TOJIBKO OJHA JIEKUT MEXAY IBYyMs APYTH-
Mu. Ha ocHOBaHMM IIpebIIyIUX PACCYKIACHUN IPUXOAUM K BBIBOLLY,
4TO TOUKA A JeXUT Mexay Toukamu B u C.

Yepes Touky A mpoBeneM mpsiMyo D, oTiamunyro oT mpsmoit a.
Touka A nexut mexay Toukamu B u C, cnegoBarensHo, oTpe3ok BC
nepecekaeT mpsaMyro b, momydaem, uro Touku B u C nexar B pa3HbIX
MOJYIJIOCKOCTSIX OTHOCHTEIIBHO MPSIMOM D, U 10 pa3Hble CTOPOHBI OT
Toukd 4. Bce Touku mpsiMoit a, nexaniye B 0JJHOM MOJIyTIOCKOCTH C
Toukoi C, pacIoyioKeHbI TI0 OJTHY CTOPOHY OT TOYKH A U 00pa3yroT
onny nonymnpsmyio AC, a Bce TOUKH MPSIMOH @, pacrojioKEHHBIE B
OJTHOHM TONYNJIOCKOCTH C TOYKOW B, Toxke OymyT JexaTh MO OIHY
CTOPOHY OT TOYKH A U 00pa3yIoT MONynpsmMyo AB.

Uro u TpeboBasioch J0Ka3aTh.
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§ 2. CMEKHBIE U BEPTUKAJIBHBIE YI'JIbI

Ne 1.
Haiinure yrisl, cmexxubie ¢ yraamu 30°; 45°; 60°; 90°.

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

1) 180°-30° = 150°%;

2) 180°-45° =135

3) 180°-60°=120°

4) 180°-90° =90°.

Ortser: 150°; 135°; 120° 90°.

Ne 2.

MoryT i1 IBa CMEKHBIX yriia ObITh 002
1) ocTpbiMHy,
2) TyIbIMU;
3) mpsimpiMu? OGOCHYHITE OTBET.

ITo TeopeMe O CyMMe CMEXHBIX YIJIOB. CyMMa CMEXHBIX YIJIOB
pasna 180°, umeem:

1)  Vromn, menpmmii 90°, HasbBaeTcs octpbiM. CyMMa JBYX OCT-
pbix yrioB Menbiie 180°, 3HauMT, 06a CMEKHBIX yIila HE MOTYT OBITh
OCTPBIMH.

2)  VYroun, Gompumii 90° u Menpmuii 180°, HasbIBacTCSA TYMBIM.
CymMa 1ByX TymbIX yrioB 6osbie 180°, 3HaunT, 06a CMEXKHBIX yIiia
HE MOTYT OBITh TYIBIMH.

3)  Vrom, pasrbiii 90°, HazeiBaeTcs mpsiMbiM. CymMMa JBYX Ipsi-
MbIX yriioB paBHa 180°, 3HaumT, 062 CMEXHBIX yria MOTYT OBITh
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OpSIMBIMA (3aMETHM, YTO €CJIM OIHH U3 CMEXKHBIX YIJIOB HPSIMOH, TO
JpyYroii 00s13aTeNbHO Oy IeT MPSIMBIM).

OrtBer: 1) He MoryT;
2) HE MOT'YT,;
3) MoryT.
Ne 3.

Haiinute cMmexHbIS YTibI, €CJIM OAWH W3 HUX B JBa pasa OoubIIe
ApyTroro.

3anaqa pemiena B 1. 14 yue6ruka (ctp. 21).

Ne 4,

Haiinute cMexHbIE YIIIbI, €CIIN
1) onun u3 Hux Ha 30° GobIIE APYTOTO;
2) ux pa3HocTh paBHa 40°;
3) oauH U3 HUX B 3 pasa MEHbIIE APYTOro;
4) OHM paBHBL

[To TeopeMe O CyMME CMEKHBIX YIJIOB: CyMMa CMEXHBIX yIJIOB
pasna 180°.
1) TIlycrtb rpagycHas Mepa OJHOTO yIia X, TOrJa Apyroro — x +
30. CocTtaBuM ypaBHEHHE:
x +x+ 30 =180,
2x =150,
x=175
x+30=75+30=105.
I[Tomy4aeM, 4To CMeKHBIE YIiibl paBHbI 75° 1 105°,
2) Ilycts rpasycHas Mepa OJHOTO YIJIa X, TOT/Ia BTOPOTro — X +
40. CocTtaBuM ypaBHEHHE:
x +x+40=180,
2x = 140,
x=70;
x +40 =70+ 40 = 110.
[Monyuaem, 4To cMekHBIE yribl paBHbl 70° 1 110°.
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3) Tlycts rpamycHast Mepa OJHOTO yIJia X, TOTrJa BTOPOro — 3x.
CocTaBUM ypaBHEHHE!
x + 3x =180,
4x =180,
x =45;
3x=3-45=135.
ITomy4aeM, 4TO CMeKHBIE yIibl paBHbI 45° u 135°,
4) Tlomy4aem, 4TO TpajyCHas Mepa KaXIOro u3 YrioB paBHA
180 : 2 = 90, cie10BaTENBHO, CMEXKHBIE YIIIBI paBHBI 110 90°.

OTBeT; 1) 75° u 105°;
2) 70° 1 110°;
3) 45° 41 135°;
4) 90° 1 90°,

Ne 5.
Kaxkoii yron o0pa3yroT 4acoBas U MHHYTHAs CTPEJIKH YacoB, KO-
raa OHU IIOKAa3bIBAKOT

1) 6 4
2) 3y
3) 4 4?
1)
180°
2)
|
w‘
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3)

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

Haiinure cMexHbIE YIUIBl, €CIU MX IPaLyCHbIE MEPbl OTHOCSTCA
KaK 1) 2:3;
2) 3.7;
3) 11:25;
4) 22:23.

ITo TeopeMe O CyMMe CMEXHBIX YIJIOB. CyMMa CMEXHBIX YIJIOB
pasna 180°.

1) Tlycrte rpagycHas Mepa OJHOTO yria 2x, TOTJa BTOPOrO —
3x. CocTaBUM ypaBHECHHE:

2x + 3x = 180,
5x =180,

x = 36;
2x=2-36=72;
3x=3-36=108.

[Tonyuaem, 4TO CMEKHBIE yribl paBHbl 72° u 108°.
2) Ilycrb rpamycHas Mepa OTHOTO yria 3x, TOr[a BTOPOro —
7x. CocTaBUM ypaBHECHHE:
3x + 7x =180,
10x = 180,
x=18;
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3x=3-18=54;7x=7-18 = 126.
[Tonyuaem, 4TO CMEKHBIE YTkl paBHbI 54° 1 126°.
3) Ilycrs rpamycuas mepa oguoro yria 1lx, Torma Broporo —
25x. CocTaBUM ypaBHEHHE:

11x + 25x = 180,
36x = 180,

x=5;
11x=11.5=55;

25x =25-5=125.
[Tosnyuaem, 4TO CMEKHBIE YTkl paBHbI 55° 1 125°.
4) Ilycth rpamycHas Mepa OJHOTO yria 22x, TOr/a BTOPOTro —
23x. CocTaBUM ypaBHEHHE:
22x + 23x = 180,
45x = 180,
x =4,
22x=22.4=88;
23x=234=092.
[Tosyuaem, 4TO CMEXHBIE YIibl paBHbl 88° 1 92°.
Orser: 1) 72° u 108°;
2) 54° u 126°;
3) 55° u 125°%
4) 88°u 92°.

Ne 7.
OnuH U3 yriioB, KOTOPbIE MOJNYYalOTCS IMPU IEPECEYCHUH BYX
npsMebIX, paBed 30°. UeMy paBHBI OCTaJIbHBIC YIIIBI?

ITycts ZAOB = 30° (cm. puc.)
B

29



ZAOB = ZCOD, kak BepTHKalbHbIE yIibl, 3HauuT, ZCOD = 30°.

ZAOB n ZBOC — cMexHble yribl. CyMMa CMEXHBIX yIJIOB paB-
Ha 180°. 3nauur, ZBOC = 180° — Z40B = 180° - 30° = 150°.

ZBOC u ZAOD — BepTHKaJbHBIC YIJIbI, & CICIOBATEIbHO OHH
pasHbl. 3Hauut, ZAOD = 150°.

Ortger: 30°, 150°, 150°.

Ne 8.
YeMmy paBeH yroJ, €CIH JBa CMEXHBIX C HAM yIjIa COCTaBJISIOT B
cymme 100°?

U3 pucynka:

ZBOC u ZCOD — cMeXHBbIC YIJIbI;

ZBOC n ZAOB — CMeXHBIE YTIIbL

ZCOD n ZAOB — BepTUKAJIBHBIC YTIIBI, KOTOPHIE PABHBI MEXKIY
co6oii 1 110 ycroBHIo B cymMe coctapisiior 100°. 3HaunT, Kaxablii us
5THuX yrios pasen 100° : 2 = 50°.

ZAOB + ZBOC = 180° (1o TeopeMe 0 CyMMe CMEXKHBIX YIJIOB).

B C

A D

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

OTBeT: 130°.

Ne 9.

CyMMa JBYX VYIJIOB, KOTOpBIC IOJIyYarOTCs TMPH MEPECCUCHUH

JIBYX TpsMBIX, paBHa 50°. Halianure 3TH yribl.
3anava pemiena B 11. 15 yueGuuka (ctp. 23).
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Ne 10.
OpuH U3 yriioB, 00pa30BaHHBIX MPU MEPECCUCHUN ABYX NPSMBIX,
B 4 pasa Oomblire Apyroro. Haiure 3T yriibl.

W3 pucynka:

/1 u £3 — BepTHKaIIbHBIC, CIIAOBATEIFHO, OHU PABHBI.

/2 u /4 — BepTHKAIIbHBIC, CIICIOBATEIILHO, OHU PABHBI.

£l u £2 — cvexnble yrisl, £1 + £2 = 180°.

Z4n /3 — cmexuble yrubl, /3 + /4 = 180°. Tlonyuaem, 9to
L1+ 42+ /3 + £4=360°.

ITycTh rpagycHas Mepa mepBoro yria x, toraa Broporo — 4x. Co-
CTaBHUM ypaBHCHUE!
x+ 4x + x + 4x = 360,

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

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

Ne 11
OpavH U3 YIrIIOB, KOTOPBIC MOMYYalOTCS TPU TMEPECEUCHUH IBYX
npsiMbIx, Ha 50° MeHbIIe Apyroro. HaiauTe 3T yriibl.

/1 u £3 — BepTHKAaIbHbIC YIIIbl, CIIEIOBATEILHO, OHU PaBHBI.
/2 u /4 — BepTHKAIbHBIC YIIIbI, CIIEIOBATEIBHO, OHU PABHBI.
Z1un /2 — cmexnble yrisl, Z1 + /2 =180°.
/3 u /4 — cmexuble yribl, /3 + /4 = 180°.
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IMonyuaem, uto L1+ /2 + /3 + /4 =180° + 180° = 360°.

[Tycth rpagycHas Mepa BTOpOTO yria X, Torja nepsoro — x + 50.
CocTaBuM ypaBHEHHE:

x+x+50x +x+x+50=2360, 4x + 100 = 360, 4x = 260, x = 65.

Urax, /2 = 65°, £4=65° £1=115° »2=115".

OtBeT: 65°, 115°.

Ne 12.
Haiimure yriel, KOTOpBIC MOIYYAIOTCS MPH MEPECEUCHUH IBYX
MPSIMBIX, €CITH CyMMa TPEX M3 3THX YIJIOB paBHa 270°.

[Tpu mepecedeHnN ABYX MPSMBIX ITOyYaeTCs ABE Maphl CMEKHBIX
yriioB, cymma Kaxaoi 180°, 3Ha4uT, cyMMa BCEX YETBHIPEX YIVIOB
360°. Eciu cymma Tpex u3 9Tux yriios 270°, To 4eTBepThIii yron pa-
Ben 360° — 270° = 90°. U3 pucynka: £1 = 90°.

2
A
N

4 3

/1 /3 — BepTHKaNbHEIE, 3HaunT, £1 = /3 = 90°.

/1 u /2 — cMexHsbIe, ciefgoBarensuo, /1 + /2 = 180°, /2 =
90°.

/2 n /4 — BepTHKaIbHbIE, CIEN0BATENBHO, /2 = /4 = 90°.
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[Ipu nepeceyennu ABYX MPAMBIX ToTy4ymiuch yriasl 90°, 90°, 90°,
90°.

Ortger: BCE YIJIbI NIPSIMBIE.

Ne 13.

JIOKa)kHTe, YTO €CIH TPH M3 YETHIPEX YIJIOB, KOTOPHIE IOIyYaroT-
Csl IPU NIEPECEUCHUH JIBYX MPAMBIX, PABHBI, TO MPSIMBIC TIEPICHINKY-
JISIPHBIL.

2
\4
3

[Tycth TpamycHas Mepa KakJoro U3 TpeX PaBHBIX YIJIOB paBHA X.
CyMMa YeThIpeX YIJIOB NPH MEPECEUEHHUH JIBYX MPSAMbIX paBHa 360°.
U3 pucynka: 1+ /2 + /3 + £4=360°, x +x + x + Z4 = 360°, no
/4 n /2 — BepTUKaJbHbIC, 3HAYUT, L2 = /4, MO3TOMY €ro rpamyc-
Hasi Mepa Takxke paBHa x. 4x = 360, x = 90. [Ipu mepeceueHnu AByX
MPSIMBIX MTOJYYUJIMCH TPSAMBIC YTIIbI, 3HAYUT, OHU MEPECEKAIOTCS MO
IPSIMBIM YTJIOM, CIIEIOBATEIbHO, OHH MEPICHINKYIIIPHEL. UTO U Tpe-
0oBaJIOCH JT0KA3aTh.

Ne 14,

Kak ¢ moMoIpio THHEHKH IPOBEPUTH, SIBIISCTCS JIA IPSIMBIM yTOJI
B YEPTEKHOM YroJbHHKE?

CwM. puc. 42 Ha cTp. 27 yueOHUKA.

Ne 15.
YeMy paBeH yroi MexJy OUCCEKTPUCOW M CTOPOHON JaHHOTO yT-

J1a, paBHOTO
1) 30°;
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2) 52°;
3) 172°7

Ilo OMpEaACICHUTIO 6I/ICCCKTpI/Ica ACJIUT YTOJ moIojiaM, 3HAYMT,
yroia MEexnay 6I/ICCGKTpI/ICOI>‘I n CTOpOHOﬁ yriia paB€H NOJIOBUHE OaH-

HOrO yrija:
1) 30°:2=15%
2) 52°:2=26°%
3) 172°:2=86".
Ortser: 1) 15%
2) 26°%;
3) 86°.
Ne 16.

Haiinute yron, eciam ero Ouccekrpuca obpa3yeT CO CTOPOHOM
YIoJI, paBHBIN
1) 60°;
2) 75°;
3) 89°.

ITo ompeneneHnio OHCCEKTpHCA NENUT YTOJ TOMIOJNAaM, CIeqoBa-
TEJBHO, UCKOMBIN YTOJI PaBeH yJIBOCHHOMY YTIIy MEXAy OUCCEeKTpH-
COI U CTOPOHON MCKOMOTO YTJIa.

1) 60°-2=120%

2) 75°-2=150%

3) 89°.2=178"

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

Jlokaxknte, 4TO OMCCEKTpHUCA yIia 00pasyeT ¢ ero CTOpOHAMH yI-
161 He Ooubiie 90°.

3ajava mokasana B 1. 18 yuebnuka (ctp. 25).
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"
Ne 18 .
JokaxxuTe, 9TO €ciu JIy4 UCXOJUT U3 BEPLIMHBI yIJia U 00pa3yer ¢
€ro CTOPOHAMH PaBHBIE OCTPHIEC YTIIbI, TO OH SBISETCS OUCCEKTPUCOM

yria.

Iycte ny4 C 00pa3yer paBHbIE OCTPBIE YIJIbI CO CTOPOHAMH a 1 D.

[IpoBenem otpe3ok AB, kak mokazaHo Ha pucyHke. OH mepeceka-
eT IpsAMyIo ¢ Tubo Ha ayde C, mubo Ha ero IOMOJHEHUH, HO €To JI0-
MIOJTHEHHE OH TIepeceKaTh HE MOXKET, T.K. B 3TOM ClIy4ae JOTOJIHEHHE
ayda C SBISUIOCH OBl OMCCEKTPUCOH, HO IO ONpENENeHHI0 OMCCeK-
TpHCa HE MOKET 00Pa30BBIBATh CO CTOPOHAMM YTIJIA TYIIBI YTJIBL

Taxum o6pazoM, 1yd C IPOXOIHUT MEXKIY CTOPPOHAMH YTJIa.

ITo onpenenenuto OuccekTpuchl ay4d C sSBIsIeTCS OUCCEKTPUCOH,
YTO U TpeOOBaJIOCHh JOKA3aTh.

Ne 19,
HaliguTe yron Mexay OMCCEKTPUCAMH CMEKHEBIX YIJIOB.

ZAOB n ZBOC — cMmexHble, u ux cymma pasaa 180° (o cBoii-
CTBY CMEXHBIX YTJIOB).

ITycts OK — Guccektpuca £ZAOB; OD — o6uccexrpuca LBOC.
BriBenem 0003HaYCHUS:

/BOD =x,a ZAOK = y.

Torpga 2x + 2y = 180°,

x+y=90°

Z/KOD =x +y =90°.
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]

A O C

OTBeT: 90°.

Ne 20.
JlokaxuTe, 4To OMCCEKTPUCH] BEPTUKANIBHBIX YIJIOB JeXaT Ha OJ-
HOU IIpAMOI.

Zln /3; £2 n /4 — BepTUKAIIBHBIE.
[IpoBenem Ouccekrpucel L1; £2; /3 u L4,

Z1 n £2 — cMexHBIe. YToJ MEXAy OHCCEKTPHCAMH CMEXHBIX
yrios pasen 90° (cM. mpempiayInyto 3aauy), .. ZKOM = ZMON =
/NOF = /FOK = 90°. Vrmei ZKOM, ZMON, ZNOF u /FOK
UMEIOT OOIIHe CTOPOHBI ¥ OOLIYIO BEPIINHY.

Takxum obpazom, KN L MF.
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Ne 21.
Haiigure yron Mexxay OMCCEKTPUCOM U MPONOKEHHEM OIHOU M3
CTOPOH JaHHOTO yTJIa, PaBHOTO
1) 50°%
2) 90°%;
3) 150°.

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

K
B

A o &

ZAOK + ZKOC = 180° (T.K. OHH CMEKHBIE).

T.k. GHCCEKTpHCA 1O ONPENEIEHUIO IENUT JAHHBIA yroa IOmHo-
nam, To ZAOB = 180° — ZKOC : 2.

1) 180°-50°:2 =155

2) 180°-90°:2=135°%

3) 180°-150°:2=105°

OTBeT: 1) 155°;
2) 135°%;
3) 105°.
Ne 22",

U3 Beprmnabl O cMexHbIX yrioB A0OB u COB nposeneH nyu OD B
MONYIJIOCKOCTD, TJIe MPOXOIUT o0mmas cropona yrioB OB. Jlokaxu-
te, uyto Jiyd OD mepecekaer ymmbo orpe3ok 4B, mubo orpezok BC.
Kakoit u3 otpesxos nepecekaet iy OD, ecnmu yron AOD wmeHsbIie
(6ombure) yriaa AOB? OObsiCHUTE OTBET.
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Tak xak npsimast OD nepecekaet cropony AC tpeyronsauka ABC
B Touke O, TO OHa TiepeceKaeT Judo CTOpoHy AB, mubo cropony BC
(o Teopeme 1.1).

B

A/o c

T.x. gonomHUTENbHEIH yd K Jiyay OD nexur B pasHBIX MOIy-
IUTOCKOCTAX ¢ oTpe3kamu AB u BC, Touka mepecedenus npsmoit OD
C OJTHMM M3 3THX OTPE3KOB JexXHuT Ha yde OD.

Ecmun ZAOD 6Gonsmie ZAOB, To myd OD Oyner npoxoauTh Mex-
oy ctoponamu ZBOC u Oynet nepecekats oTpe3oB BC; a B ciiydae,
korna yron AOD wmenbme yriaa AOB, myud OD Oyxner nepecekatsb oT-
pe3ok AB.

Ne 23.
W3 BepimHbl pa3BepHyTOro yria (adi) B OIHY MOJYILUIOCKOCTH
npoeensl yun b u ¢. Yemy pasen yroin (bc), ecu
1) Z(ab) = 50°% Z(ac) = 70%
2) Z(aib) =50°% Z(ac) = 70°%
3) Z(ab) = 60°; Z(asc) = 30°?

1) ¢

10
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ITo cBoiicTBY U3MEpEHUS YIJIOB
Z(bc) = Z(ac) - Z(ab) = 70° - 50° = 20°.
2)

¢

w 50

a @,

T.x. Z(aa;) = 180°, T0 110 CBOMCTBY M3MEPEHUS YTIIOB
L(aay) = Z(ac) + Z(cb) + Z(bay)

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

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

OTBeT; 1) 20%
2) 60°;
3) 90°.
Ne 24,

U3 BepImuHBI pa3BepHYTOTO yria (aa;) MpoBeaeHs! ayun b u ¢ B
OJIHY TONYILIOCKOCTh. M3BecTHO, uto Z(ab) = 60°, /(ac) = 30°. Haii-
nure yrisl (a;0), (aic) u (be).

Z(aay) = 180°.
Z(ab) + Z(a;b) = 180° (T.K. OHM CMEKHBIE).
Z(ayb) = 180° - 60° = 120°.
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Z(ac) + Z(aic) = 180° (T.K. OHU CMEKHBIE).
Z(arc) =180° - 30° = 150°, Z(ab) = ZL(ac) + £(cb).
Z(ch) = Z(ab) - Z(ac) = 60° — 30° = 30°.

b

a a,
Ortser: 120°; 150°; 30°.

Ne 25.

Ot nonynpsiMmoit AB B pa3Hble MOTYIUIOCKOCTH OTJIOXKEHBI YTIIbI
BAC v BAD. Haiinure yron CAD, eciu

1) ZBAC=80° #BAD =170°

2) ZBAC=87°, /BAD =98"

3) ZBAC=140° #BAD =30

4) ZBAC=60°, /BAD =T70°.

Z/CAD = Z/BAC + ZBAD
1) ~«CAD = 80° + 170° = 250°, T.x. 250° > 180°, To ZCAD =
360° — 250° = 110°%;
2) «CAD = 87° + 98° = 185°, T.x. 185° > 180°, o LCAD =
360° — 185° = 175°;
C
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3) ZCAD = 140° + 30° = 170°;
4) ZCAD =60° +70° = 130°.

OTBeT: 1) 250°;
2) 175°;
3) 170°%;
4) 130°.
No 26

Haner Tpu sy4a a, b, ¢ ¢ obmieli HadanbHON ToYKOM. M3BECTHO,
uro /(ab) = Z(ac) = Z(bc) = 120°.
1) TIpoX0oAuT I KaKOW-HUOYIb U3 ITHX JIy4ed MEXIy CTO-
pOHaMH yriia, 00pa30BaHHOTO JIBYMsI IPYTUMH JTydaMu?
2) MoskeT i mpsiMasi TiepecekaTh BCe TPH JAHHBIX JIyda?
OOBSACHHUTE OTBET.

1) TIlycte omuMH W3 3THX JIydel MPOXOMUT MEXKIY CTOPOHAMHU
yria, oOpa3oBaHHOrO ABYMs JAPYTHMH Jydamu. Torma oH oOpasyer
CO CTOPOHAMH JTOTO yIJIa Yriibl, paBHbie120°, 3HAUMT, STOT JTyd ABJIS-
ercs GuccekTpucoii yrma B 240°, a oH, 1mo ycinosuio, pasen 120°.
[IpoTuBopeune. Takum 00pa3oM, HU OJUH M3 ITHX JIy4eld HE MOXKET
MPOXOJIUTh MEXKIY CTOPOHAMH YTIIa, 0OPa30BaHHOTO IBYMS JPYTHMH
Ty4aMu.
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2) Tlycts mpsimast d He IPOXOMUT Yepe3 OOIIYI0 TOUKY Jydel «,
b, ¢ u mepecekaer ux B Toukax A, B, C. OnHa U3 3TUX TOYEK JICHKHUT
MEXIy AByMSs ApyruMu Toukamu. [IpeamnonoxuM, 3to Touka C. Torma
nyd C mepecekaeT oTpe3ok 4B, a T.K. 0Tpe30K AB HaXOoAUTCsl BHYTpH
yrna Z(ab), To ato o3Hagaer, uro nyd C MPOXOAUT MEXKIY CTOPOHA-
mu Z(ab), HO STONPOTUBOPEUUT TOKA3aHHOMY B 1. 1 TaHHOH 3a1a4M.
Takum o0pa3oM, He CYIIECTBYET MPSAMOM, MEpeceKaroed Bce TpH
nTyda.
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§ 3. IPUBHAKHU PABEHCTBA TPEYI'OJIbBHUKOB

Ne 1.
Otpeskn AB u CD nepecekaroTcst B Touke O, KOTOpas SBIACTCS

CepeHON Kaxa0ro u3 HuX. Yemy paBeH orpe3ok BD, ecnu otpesok
AC =10 m?

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

No 2,

Uepes cepenuny O otpeska AB mpoBeeHa mpsiMasi, IepIeH/InKY-
nsgpHas npsmMol AB. Jlokaxure, 4TO Kaxjaas Touka X 3TOH mpsMoii
O/INHAKOBO yJajeHa OT To4uek 4 u B.

Bo3bMmeM Ha mpsMOW MPOU3BOJIBHYIO TOYKY X U COEIUHUM €€ C
ToukaMu A u B.

PaccmoTrpum nonyuenusie TpeyronsHukn: B AAOX = ABOX AO =
OB, 1.x. O — cepenuHa oTpeska AB;

ZAOX = Z/ZBOX =90° 1.k. AB 1 XO;

OX — obmast cropoHa.

X

I |- ]
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Takum obpazom, AAOX = ABOX no 1-my npu3HaKy paBeHCTBa
TPEYTOJIbHUKOB. B paBHBIX TpEyroJbHHKaX NPOTUB PaBHBIX YIJIOB
nexar paBHble cTOpoHbL. OTcioga AX = BX.

Yro u TpeboBaNOCh JOKA3aTh.

Ne 3.

Ha cropone AB tpeyronsauka ABC B3siTa Touka D, a Ha cTopoHe
A1B1 tpeyronbHuka A1B;C; B3ara Touka D;. M3BecTHO, YTO Tpe-
yrosbauku ADC u A;D;C; paBubl u otpe3ku DB u D1B; pasnsl. [o-
KaKUTE PaBEHCTBO TPeyrodbHUKOB ABC u A1B1C;.

B

Fry
Crdd

=
™

D,

Fr-y

LE

A c

1 1

T.x. AADC = AA1D1C1, T0 AC = A]_Cl, AD = AlDl, LA = ZA1.

AB = AD + DB, A;B; = AjD; + D1By, T.x. AB = 41B1, DB = DBy,
1o AD = A;D;

B AABC u A4A1B1Cy:

LA = ZAl AC = A1C1, T.K. AADC = A AlDlCl! AB = AlBl, cieno-
BaTesibHO, AABC = AA41B1C) no 1-My npu3HaKy paBeHCTBa TPEYTOJib-
HUKOB.
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Ne 4.

UYroOBl M3MEPUTh Ha MECTHOCTH PACCTOSIHUC MEXAY ABYMsI TOY-
KaMd A u B, MeXIly KOTOPBIMH HEIb3s TIPOWTH 10 NPSIMOH, BHIOHpa-
IOT Takylo Touky C, U3 KOTOPOH MOXKHO MPOMTH M K TOYKE A, U K
TOYKE B U U3 KOTOPOH BUAHBI 00€ 3TU TOUKHU. M3MEpSIIOT pacCTOsHUS
AC n BC, mpomomxkaioT ux 3a Touky C u ormepstor CD = ACu EC =
CB. Torma otpe3ok ED paBeH nckomomy paccrosiauto. OObsicHHTE
oveMy.

T.x. ZACB = ZECD (1.k. onu Beptukanshbie), EC = CB, AC =
CD (mo moctpoenwuio), o AACB = AECD (o 1-my mpusHaky opa-
BEHCTBA TPEYTOIbHUKOB).

E D
B paBHBIX TpeyroiapHUKaxX MPOTUB PABHBIX YIJIOB JIEXKAT PABHBIC

ctopponsl. Takum obpaszom, AB = ED.

Ne 5.

Otpeskun AB u CD nepecekarotcst B Touke O. JlokaXuTe paBeHCT-
BO TpeyroibaukoB ACO u DBO, ecnu uzBectHo, uto yroia ACO pa-
BeH yriry DBO u BO = CO.

C B
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T.x. CO = BO, ZACO = /DBO, a ZAOC = /DOB (xak BepTH-
KanpHbie yribl), T0 AACO = ADBO mo 2-my npu3HaKy paBeHCTBa
TPEYTOIHHUKOB.

Ne 6.

Orpesku AC u BD nepecekarorcst B Touke O. Jlokaxkute paBeHCT-
BO TpeyroibHukoB BAO u DCO, ecnu u3BecTHO, uto yron BAO pa-
BeH yriry DCO u A0 = CO.

B A4BO u ADCO:

AO = OC (u3 ycnoBus)

ZBAO = /DCO (u3 ycioBusi)

ZAOB = ZDOC (kak BepTHKAJIbHBIE YIJIbI).

B Cc

A D
Takum obpazom, AABO = /DCO no 2-My mpu3HaKy paBeHCTBA
TPEYTOJIbHUKOB.
*
Ne 7.
JlokakuTe paBeHCTBO TPEYTOJFHHKOB IO MEIWAaHE M yIiiaM, Ha
KOTOpBIC MeIaHa Pa30uBaeT yroJ TPeyTroJIbHIKA.

CnenaeM JOIMOJHUTECIILHBIC ITOCTPOCHMSI:
B
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[Mpomomkum AD no Touku K, Tak, uro DK = AD.

[Mponomxum A; D1 1o Touku Ky, Tak, uto D1K; = AjD;.

B AADC u ADBK:

AD = DK

Z/ADC = /BDK (kak BepTHKAIIbHbIE)

BD = DC (1.x. AD — menunana)

Takum o6pazom, AADC = ADBK mno 1-my nmpusHaky, 1 ZDAC =
Z/DKB

AC =BK.

AHaJIOTUIHO AA]_D]_C]_ = AD]_B]_K]_ u 4D1A1C1 = ZD]_K]_B]_

A1C1 = BlKl.

B AABK u AA1B1K1:

AK = A1K1 (T.K. AK = 2AD = 2A1D1 = A]_Kl)

ZBAK = /B;A;K; (1o ycnoBuio)

Z/BKA = ZBlKlAl (T.K. /BKA = ZKAC = ZKlAlCl = ZBlKlAl),
(£ZKAC = ZK;A;C; 1o ycoBuio)

Taxum o6pazom, AABK = AA;B;K; o 2-mMy npusHaky paBeHCTBa
TPEYTrONBbHUKOB, U AB = A1B1, u BK = B;K; = 4;C; = AC.

T.x.BAABCn AAlBlCl

BA = BlAl

AC = A1C1

ZBAC = LBlAlCl, T0 AABC = AA]_B]_C]_. A]_BJ_K]_ 1o 1-My Ipru3Ha-
KY PaBEHCTBA TPEYTOJILHUKOB.

Ne 8.

UTo0Obl M3MEPUTh Ha MECTHOCTH PACCTOSHUE MEXIy ABYMS TOY-
Kamu A 1 B, U3 KOTOpBIX ojiHa (TOuKa A) HEIOCTYIIHA, TPOBENINBAIOT
HaIpaBJIeHHE OTpe3Kka AB M Ha ero MpOJOKEHUH OTMEPSIOT MPOU3-
BOJIBHBINA OTpe30K BE. BriOuparoT Ha MmecTHOCTH TO4Ky D, n3 xoto-
poil BuAHA Touka 4 U MOXKHO MPOWTH K ToukaM B u E. IIposemuBaror
npssmele BDQ u EDF u otmepsiror FD = DE u DQ = BD. 3arem uayt
o npsimoit FQ, Tisiast Ha TOUKY A, ToKa He HalayT Touky H, koTopas
nexur Ha npsmorr AD. Torma HQ paBHO MCKOMOMY pacCTOSHUIO.
JlokaxwuTe 3TO.

B AFDQ u ABDE: FD = DE, BD = DQ (o ycinoBuio)
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/FDQ = /BDE (kak BepTHKAIbHBIE).

Taxkum o06pazom, AFDQ = ABDE (o 1-mMy mpu3HaKy paBeHCTBa
TPEyrOJIbHUKOB).

Orcroma ZDFQ = ZDEB.

B AEDA u AFDH:

FD =DE

«/DFQ = ZDEB

/FDH = ZADE (kak BepTHKaJIbHBIE)

Taxum ob6pasom, AEDA = AFDH no 2-my npusHaky paBeHCTBa
TPEYTOJIbHUKOB.

Otkyna: AD = DH, ZEAD = ZDHF.

Paccmotpum AABD u AQHD:

AD = DH

ZEAD = ZFHD

ZADB = ZQDH (xak BepTHKaJILHBIC)

4 _Ih'z|/,,' B E

Takum obpazom, AABD = AQHD mno 2-mMy mpu3HaKy paBeHCTBa
TPEYTOJIbHUKOB.
Otkyna AB = QH, uro u TpeboBanoch A0Ka3aTh.

Ne 9.
[TepumeTp paBHOOEAPEHHOTO TPEYTONBHUKA paBeH 1 M, a OCHOBa-
uue paero 0,4 M. Haiinute nnuHy G0KOBOM CTOPOHHI.

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

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

[Tepumerp paBHOOEAPEHHOTO TPEYTOJIBHNUKA paBeH 7,5 M, a 6oko-
Bas CTOpoHa paBHa 2 M. HaiinmuTte ocHOBaHUe.

T.x. AABC — paBHOOenpenHbIil, T0 AB = BCu P=A4B + BC +
AC=24B+ AC,AC=P-24B
AC=75mM-2-2Mm=35m.

A c
OrTBer: 3,5 M.

Ne 11.

[MepumeTp paBHOOEAPEHHOTO TpeyrojibHUKA paBeH 15,6 m. Haii-
JITE €ro CTOPOHBI, €CJIH OCHOBAaHHE!

1)  MeHbIIe OOKOBOM CTOPOHBI Ha 3 M;

2) ©GoJblie OOKOBOI CTOPOHBI Ha 3 M.
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1) TIyctp GokOBasi CTOpOHA — X M, TOra OCHOBaHue — (x — 3).
Torna:
P=x+x+(x-3),
P=3x-3,
15,6 =3x -3,
3x =18,6,
x=6,2 M.

2) Ilycrtb GokoOBasi CTOpOHA — X M, TOTJa OCHOBaHHe — (x + 3)
M. Tornma:
P=x+x+(x+3),
P=3x+3,
15,6 = 3x + 3,
3x=12,6
x=42mM.

OrTBer: 1) 6,2 m; 6,2 M; 3,2 ™;
2)4.2wm; 4,2 m; 7,2 M.

Ne 12,

Jlokaxkute, 4TO Y paBHOCTOPOHHEI'O TPEYIOJIbHUKA BCE YIJIbl paB-
HBL.

3anaqa pemiena B 1. 23 yuebruka (ctp. 31).

Ne 13.

Ot Bepumnsl C paBHOOEApeHHOTO TpeyronsHuka ABC ¢ ocHOBa-
HUeM AB otnoxxensl paBHble oTpe3ku: CA; Ha ctopoHe CA u CB; Ha
ctopone CB. JIokakuTe paBeHCTBO TPEYTOJIbHUKOB

1) CAB; u CBAjs;
2) ABBy v BAA;.

1) B ACAB; u ACBA;: AC = BC, 1.x. AABC — paBHOOenpeH-
ub1id A;C = CB; (110 yCIIOBHIO).
ZC — obmuii, Takum o0pazoM, ACAB; = ACBA; o 1-my
MPU3HAKY PABEHCTBA TPEYTOJIHHUKOB.
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2) B AABBy v ABAA,: AA; = BB, (AA]_ =AC—-CAy=AB — AB,
= BBy)
AB — ob1mas cropoHa.
ZCAB = ZCBA (1.x. ABC — paBHOOEIpEHHbIH, a Y paBHO-

OepEHHBIX TPEYTONLHUKOB YIJIbI IPU OCHOBAHHUHU PABHE).

c

A B
Takum obpazoM, AABB; = ABAA; o 1-my mnpu3Haky paBEeHCTBa

TPEYTrOJIbHHUKOB.

Ne 14,
Ha ocHoBanuu AB paBHOOenpeHHOTO TpeyronbHuka ABC naHbI
Touku A; u By. VI3BecTHO, uT0 AB; = BA1. JlokaxuTe, 9TO TPEYTroJb-

Huku AB1C u BA;C paBHBI.

B AAB1C u ABA;C:

AC = BC (1.x. AABC — paBHOO€EIpEHHBIIA)

ZCAB = ZCBA (1.k. AABC — paBHOOEIpCHHBI).
AB1 = BA; (13 ycnoBus)
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Takum obpazom, A4B1C = ABA;C no 1-My npusHaky paBeHCTBa
TPEYTOJBHUKOB.

Ne 15.

Tpeyronsuuku ACCy u BCCj paBnbl. Ux BepliuHbl A U B nexat
M0 pasHble CTOpPOoHBI OT npsAMoi CCj. JIoKaxkuTe, 4TO TPEyTrOJIbHUKU
ABC u ABC; paBHOOEIpEHHBIE.

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

s
N

Taxum o6pazoM, AABC u AABC; paBHOOeIpEHHBIE TIO Ompeene-

HHIO.
Yrto u TpC6OBaHOCB J0Ka3aThb.

Ne 16.
ChopmymupyiTe U JOKKUTE TEOPEMY, OOPAaTHYIO YTBEPIKICHHIO
3amaun 12.

3anaqa pemieHa B 11. 24 yyebuuka (ctp. 32).

Ne 17.

Ha croponax AC u BC tpeyronbauka ABC B3satThl Touku Ci u Co.
Jokaxute, uto TpeyroinbHUK ABC paBHOOCAPEHHBIN, €CIH Tpe-
yrosnbHuku ABCy u BAC, paBHBIL
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T.x. AAC1B = AACyB, to LA = ZB. CaenoBarenbHo, AABC pas-
HOOEAPEHHBIH.

A B

Uro u TpeOOoBaIoCh J0Ka3aTh.

Ne 18,

1) JlokakuTe, YTO CEPEIMHBI CTOPOH PaBHOOEAPEHHOIO Tpe-
YrONbHHUKA SIBISIOTCSA TaKXKe BEPIIHHAMH PaBHOOEAPEHHOTO Tpe-
yFOIILHI/IKa.

2) JIoKaxkuTe, YTO CEPEAUHLI CTOPOH PABHOCTOPOHHErO Tpe-
YrOJbHHKA SIBJSIOTCSA TaKKe€ BEPIIMHAMH DPaBHOCTOPOHHEIO Tpe-
YTOJILHUKA.

1) B
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B A4A1B1u AB1C,C:

AA; = CC} KaK ONIOBUHBI PaBHBIX CTOPOH (T.K. A41 = AB: 2 =BC
12= CCl)

£LA = ZC, T.x. AABC — paBHoGenpennbii 1 ZA u £C — yrisl
MIpU OCHOBAHHH.

Takum ob6pazom, A4AA4;B; = AB;C1C o 1-My npu3HaKy paBeHCTBa

TPEYTOJILHUKOB.
Otcrona A1B1 = B1Ch.
Takum oOpasoM, AA;B1C; — paBHOOeapeHHBIH (IO ompeese-
HHUIO).
2)

A B

B AA4A41Bq, AA1BCy, ACC1By.

£A=/B=/C (1.x. AABC — paBHOCTOPOHHHIA).
AAy = A1B = BC; = C1C = CB; = B1A4 (Kax HOJOBHHBI PaBHBIX CTO-
pOH).

Takum obpazoMm, A4A4A1B = A4;BC = ACCy1B; o 1-my npusHaky
paBEHCTBA TPEYTOJLHUKOB.

OTKyI[a A1C1 = ClBl = A1B;.

Takum o6pazom, A41B1C1 paBHOCTOPOHHHI IO OTIPEICITICHUIO.

Ne 20.

JTOKaKHTE, UTO Y paBHOOEAPEHHOIO TPEYTOJbHUKA:
1) OucceKkTpHCHl, NPOBEJECHHBIE W3 BEPIIMH IIPH OCHOBA-
HUH, PABHBI;
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2) MC€UaHbl, MPOBEACHHLIC U3 TEX K€ BCPIUINH, TOXKC paB-
HBI.

1) ZBAK = ZKAC = ZOCA = ZOCK, 1.k. L4 = ZC, u CO u
KA — GuccekTpuccsl.

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

/BAK = ZBCO (t1.k. AK 1 CO — GHCCHKTPHUCCHI PABHBIX YTIIOB).

4B — obmwmii. Takum ob6pazoM, AAKB = ACOB nio 2-my npu3zHa-

KY PaBEHCTBA TPEYTrOJIbHHUKOB.
B

A C
Otkyna AK = CO, 4to u TpeOOoBaJIoCh J0Ka3aTh.
2) AQ=0B=BF=FC, 1.k. AF u CQ — Menuansl.
B AAFB u ACQB:
AB = BC (1.x. AABC — paBHOOEAPEHHBIIA)
QB =BF
4B — o6uwii. Takum ob6pazom, AAFB = ACQB 1o 1-my mpusHa-

KY paBEHCTBa TPEYTrOJIbHHUKOB.
B

A C
Otkyna AF = CQ.
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Ne 21.
JokaxkuTte, 4T0 y paBHBIX TpeyroiabHUKOB ABC u A181Ci:
1) MmeanaHbl, IPOBEACHHBIC U3 BePIINH A U A1, PaBHEI,
2) GUCCEKTPHUCHI, TPOBEICHHBIE M3 BEPIINH A U A1, PaBHBL.

B
1)

b
]

4, ¢,

LC=LCy, LA = LAy, LB = ZB;.

BO = OC = B101 = 0,Cy, T.x. AO nu A0, — menuansl, u BC =
BlCl.

B AAOCn AA101C1: AC = AlCl, ocC = 01C1, ZC= ch

Takum ob6pazom, AAOC = AA4,0,C; no 1-my mpusHaky, OTKyAa
AO = A]_Ol.

2) R
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4 c,

T.x. AABC = AA1p1Ly, TO. AL — ALy, 24 — £ A1, ZC = Z(Ch.

/BAK = ZKAC = ZBlAlKl = ZKlAlCl, T.K. AK 1 AlKl — Owuc-
CEKTPUCHI PABHBIX YTJIOB.

B AAKC u AAlK]_Cl: AC = A]_Cl, ZC = ZCl, /KAC = ZK1A1C1.
Takum obpazom, AAKC = AAK;C; mo 2-my mnpusHaKypaBeHCTBa
TPEYTOJIBHUKOB.

Otkyna AK = A;K;.

Ne 22.

Touku A4, C, B, D nexxar Ha 01HOH MPsIMOH, IpUYEM OTPE3KH AB u
CD wumeror obmyro cepenauny. JlokauTe, YTO €CIU TPEYTOJBHUK
ABE paBHOOeapeHHbIN ¢ ocHOBaHHEM AB, To Tpeyronbauk CDE To-
ke paBHOOenpeHHbIi ¢ ocHoBaHueM CD.

E

¢ A O B D
T.x. AABE — pasuobGenpennsiit, u (LCAE uw Z/EAB), (/EBA n
Z/EBD) — cmexnbie, To ZCAE = 180° — ZEAB = 180° — ZEBA =
ZEBD.
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B ACAE u AEBD:

AFE = BE (1.x. ABE — paBHOOEAPEHHBIA)

ZCAE = ZEBD

CA=BD (r.x. C4=CO - A0 = 0D - OB = BD)

Takum obpazom, ACAE = AEBD, crnenosatensuno, ACED — pas-
HoOeapeHHsbiH, (T.k. CE = ZED kak nexaiiue npoTuB paBHbIX YIJIOB
B PaBHBIX TPEYTOJBHHKAX), YTO H TPEOOBAIOCH JOKA3aTh.

Ne 23,
JlokakuTe paBEHCTBO TPEYTOJNILHUKOB I10 YTy, OMCCEKTPUCE 3TO-
'O yIJIa ¥ CTOPOHE, MIPUIIEIKAIIEH K 9TOMY YTIIy.

Ilycte AD = A;D; — paBable OuccekTpucel, ZA = ZA;, AC =
A;C; — paBHBIC CTOPOHEI.

B AADC = AAlchl: Z/DAC = ZD]_A]_C]_ (T.K. /DAC nonoBuHa
yrna Z/BAC ZDAC = ZBAC : 2 = /B;A,C; : 2 = ZD;A,Cy).

AD = AD;, AC = A1Cy. (o yenosuro: AD = AjD; — pasuble Ouc-
cuktpuchl, AC = A;C; — paBHBIC MPUIIEKAIITUE CTOPOHBI).

B

»
L]

£l
H

0
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Taxum o6pazom, AADC = AA;D;C; o 1-My mpu3HaKy paBeHCTBa
TPEYroJIbHUKOB, 0TKyna LC = Z(Cj Kak Jexalue MPOTUB PaBHBIX
CTOPOH B PaBHBIX TPEYTOJbHUKAX)

B AABC u A41B1C1: AC = A1Cy, ZA = ZA; (110 yCIOBHIO)

ZC= ZCl

Takum obpazom, AABC = A41B1C1 o 1-My npusHaKy paBeHCTBO
TPEYTOIBHUKOB, UTO ¥ TPeOOBAIBCH JOKA3aTh.

Ne 24,
B paBHoOeapennom tpeyronsuuke ABC ¢ ocHoBanuem AC mpo-
BeJneHa Meauana BM. Ha neli B3sara Touka D.
Jlokaxute paBeHCTBO TPEYIOJIbHUKOB!
1) ABD u CBD;
2) AMD u CMD.

T.x. BM — MeauaHa paBHOOCAPEHHOTO TPEYroibHHKA, TO OHA
SIBJISIETCSI U BBICOTOM M Owmccektpucoir. Takum obpazom, LAMD =
Z/DMV =90°, Z/ABD = /DBC,

B

L4

A M C
1) B AABD u ADBC: 4B = BC (1.k. AABC paBHOGEIPEHHBI),
BD — oOmrast.

ZABD = ZDBC (1.x. BM — 6uccekrpuca).
Takum obpasom, AABD = ADBC mo 1-My mnpu3HaKy paBeHCTBa
TPEYTOJBHUKOB.
2) B AADM u AMDC:
AM = MC (1.x. BM — MennaHa)
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DM — oOmas
ZAMD = #DMC =90°
Takum o6pazom, AADM = AMDC no 2-My kaTeram, 4to U Tpebdo-
BaJIOCH JI0Ka3aTh.

Ne 25.

Jokaxute, uTo TpeyronbHUK ABC paBHOOEAPEHHBIH, €CIIN Y HETO
1) menuana BD siBisieTCst BBICOTOM;
2) Beicota BD siBisieTcst GMCCEKTPHUCOI;
3) 6uccekrpuca BD siBrsieTcs MeaUaHOM.

B AABD u ADBC:

B

A D  C

1) Ecau BD — meamana u Beicota, To AD = DC, ZADB =
ZCDB =90°, BD — o6mas. AABD = ACBD o nBym kareram.

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

2) Ecmu BD — Beicota u Guccekrpuca, to ZABD = ZDBC,
/ADB = ZBDC, BD — o6mas. AABD = ACBD mno 2karety u aBym
MIPJISHKAIAM yTIIaM.

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

3) Ecmu BD — Guccekrpuca u MeauaHa:

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

B AABD u ACDB;:
AD = DC (1.x. BD — meauana)
BD = DB,

ZADB = ZCDB; (u3 noctpoenusi, Kak BEpTHKAIBHBIC).
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Takum o6pazom, AABD = ACDB; no 1-my mpu3HaKy paBeHCTBa
TPEYTOJILHUKOB.

Otkyna ZABD = ZCB;D, 4B = B;C.

Awnanornuno AADB; = ABDC.

ZAB,D = Z/DBC, 4B; = BC.

T.x. ZABD = /DBC (t.x. BD — 6uccekrpuca), To LABD =
«DBC = ZAB;D.

ABB1A — paBHOOenpennsii, T.x. ZABD = ZAB;D,

B

B

1
Takum obpazom, AB = AB1; 1.x. AB1 = BC, To AB = BC.
CnenoBarensHo, AABC — paBHOOEPEHHBIH 110 OMPECIICHUIO.

Ne 26.

JlaHbpl B2 paBHOOECHPEHHBIX TPEYTOJIbHHUKA C OOIIMM OCHOBAaHH-
eM. Jlokaxxure, 4TO UX MEJMaHbI, TPOBEJICHHBIE K OCHOBAHHMIO, JICXKAT
Ha OJHOU MPAMOM.

B AABC: BO — mezauana, a 3uauuT, 1 Beicota (AABC — paBHo-
6enpennsiit). Takum o6pazom, BO L AC.

B AADC: DO — menunana, a 3HauuT, U Boicota (AADC — paBHo-
6enpennbiit). Takum o6pazom, DO L AC.

Takum obpa3om, k oTpe3ky AC yepe3 Touky O MpOBEACHHI JBa
neprneHaukyisipa. [lo teopeme 2.3 depes TOUKy, JIEKAIIyIO Ha IMPs-
MO, MOXKHO TPOBECTH MEPHEHIUKYISAP, U NPUTOM €IUHCTBEHHBIH.
Takum 006pa3zom, MeIMaHBI JIekKAT Ha OJJHON TPSIMOI.
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Ne 27.

B paBHoOeapennom tpeyronbHuke ABC ¢ ocHoBanueMm AC mpo-
BeneHa Meauana BD. Haiinure ee miuHy, €y nepuMeTp Tpeyroib-
Huka ABC paseH 50 M, a Tpeyronasauka ABD — 40 m.

B

e
-~

A D C

Pyusc=AB+ BC+ AC
Pusc=24B + AC (1.x. AB = BC)
50 =24B + AC.

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

40=25+BD

BD =40-25=15.
OTBeT: 15 m.
Ne 28.

Hokaxxute, yTo OMCCEKTpUCa PaBHOOEIPEHHOIO TPEYTOJIbHUKA,
MPOBEJCHHAS U3 BEPIIMHBI, IPOTUBOJICKAIEH OCHOBAaHUIO, SBISETCS

MeEINaHOU U BBICOTOM.
3anaya pemiena B 11. 26 yue6uuka (ctp. 34).

Ne 29.
V tpeyronbaukoB ABC u A1B1C1 AB = A1B1, AC = A1Cy, ZC =

ZCy =90°. lokaxure, uto AABC = AA41B,C;.
A

‘}Q_l
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Ioxkasano B 1. 27 yuebHuka (ctp. 35.).

Ne 30.

Jokaxwure, 9TO0 y paBHOOENPEHHOTO TPEYTOJbHHWKA BEICOTA a,
OIyILlIEHHAsl Ha OCHOBAaHME, SIBJIAETCS MEIUAHON U OMCCEKTPUCOI.

Ucxonst u3 ytBepxkaeHus 3amaun Ne 29, Beixomut, uro AABD =
ADBC, Takum o6pazom, AD = DC kak cTOpOHBI, JIe)KaIie B PaBHBIX

TPEYroJIbHUKAaX IMPOTHB pPaBHBIX YIJIOB, CJICAOBATCIBHO, BD — wme-
JuaHa. B

/

A D <

ZABD = /DBC (cnemoBarensro, BD — Ouccekrpuca), 410 H
TpeOOoBaIOCh 10KA3aTh.

Ne 31.

Tpeyronsuuku ABC u ABC; paBHOOEIpEeHHBIE ¢ OOLIMM OCHOBA-
HueM AB. Jlokaxwure paBeHCTBO TpeyronbHUkoB ACCy u BCC.

<¢ |
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B AACC; u ABCC:

AC = CB,

ACy = C1B (1.x. AACB u AABC; — paBHOGEIpCHHBIE)

CC; — oOmias.

Takum o6pazom, AACCy; = ABCCy (1o 3-My Npu3HaKy paBEHCTBA
TPEYTOJILHUKOB).

Ne 32",

Touku A, B, C, D nexat Ha ogHON npsiMOH. J[okaxuTe, 9TO eciu
TpeyronbHuku ABE; u ABE, paBHbl, To Tpeyronpauku CDE; u CDE,
TOE PaBHBI.

BE1 = BE,, ZABE, = ZABE>, T.X. AABE, = AABE,.(u3 ycioBusi)
B AE1BC u AE,BC:
BC — o0mas

ZElBC = ZEZBC (T.K. ZE]_BC = 180° - ZABE; = 180° — ZABEQ
= /FE>BC) (cMeXHBbIE ¢ pBHBIMHU YTIIAMH).

BE1 = BE,.(110 yCI0BHIO)

Takum obpazom, AE1BC = AE,BC no 1-My npusHaky paBeHCTBa
TPEyTOJIHHUKOB.

Otkyna E£1C = E>C Kax Jiexalye IpoTUB paBHBIX YIJIOB B PaBHbBIX
tpeyronbaukaxu £LBCEy = ZBCE,.

B ACDE; u ACDE;:

ElC = EzC,
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ZE;CD = ZE,CD, 1.x. ZE;CD = 180° - ZACE; = 180° — ZACE;
= Z/E,CD (cMexHbIe ¢ paBHBIMH YTJIAMH).

Takum o6pazom, ACDE; = ACDE; no 1-my npusHaky paBeHCTBa
TPEYTOJILHUKOB.

Ne 33.

JBa orpeska AB u CD nepecexatorcs B Touke O, KOTOpas SABIICT-
Csl CEPEIMHON Ka)KJOro U3 HuX. J[OKaXKuTe paBeHCTBO TPEyrOJIbHU-
xoB ACD u BDC.

B AAOD u ACOB:

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

ZCOB = ZAOD (kak BepTHKAJIbHBIE).

Takum obpazom, AAOD = ACOB mno 1-mMy mpu3HaKy paBEeHCTBa
tpeyronbaukoB. Otkyna AD = CB (kak jexanue MpOTHB PaBHBIX
YIJIOB B PABHBIX TPEYTOJIBHUKAX).

Amnanormano AAOC = ADOB u AC = DB.

B AACD u ABDC:

AD = CB (u3 ycimoBus),

AC = DB (u3 ycioBus),

CD — o0mas.

A D

4 B

Takum o6pasom, AACD = ABDC no 3-My npusHaKy paBeHCTBa
TPEYTOJILHUKOB.

Ne 34,
JlokaxxuTe paBEHCTBO TPEYTOJLHUKOB IO BYM CTOPOHaM M Me-
JliaHe, MPOBEACHHOMN K OJTHOM U3 HUX.

66



BD =B;D;, Tx. BD = % BC = % B,C, = B,D; (o ycnoButo).

B AABD u AA;B.D;:
AB = A4B;, AD = A;D;, BD = B3D;, Takum ob6pazom, AABD =
AA;1B;D; 1o 3-My mpu3HaKy paBeHCTBA TPEYTOIBHUKOB.
Orkyna AABD = AA;B;D;.
B

4, C,
B AABC u AA4,B.Cy.
AB = AlBl
BC = B, (110 yCloBHIO 3a/1a9H)
ZABD = ZA;B;D;, takum ob6pazom, AABC = AA1B1C; o 1-my
MIPU3HAKY PaBEHCTBA TPEYTOJIHHHUKOB.

Ne 35.

Otpesku AB u CD mepecekatotcs. Jlokakute, 4TO €CIM OTPE3KH
AC, CB, BD u AD paBHbI, TO yu AB siBnsieTcs OUCCEKTPUCOH yriia
CAD u myy CD — 6uccektpucoii yrina ACB.

B AACD u ABCD:
ITo ycnosuto: AC = CB, AD = DB, CD — o6mas.
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Takum o6pazom, AACD = ABCD (no 3-my mpu3HaKy paBeHCTBa
TpeyronsHuKoB), otkyna LACD = ZBCD, ZADC = ZCDB (xak yr-
JIbl, JISKAI[ME B PABHBIX TPEYTOJNbHUKAX MPOTHB PABHBIX CTOPOH).

CnenosatensHo, CD — 6uccekrpuca LACB.

Amnamornyno pokassiBaeM, uto AACB = AADB u ZCBA = ZDBA,
«/DAB = ZCAB. c

o’

D

Takum obpazom, AB — Ouccekrpuca AACB, 4To U TpeOOBaIbLChH
JI0Ka3aTh.

Ne 36.
JoxkaxwuTe, uto B Ne 35 npsimbie AB u CD neprnieHaAuKyISpHBI.

AADC, AACB, ACBD, ABDA sBnstoTcsi paBHOOCIPEHHBIMH I10
onpeneieHnio (T.K. y HUX 2 CTOPOHBI PaBHBI), TAKMM 00pa3oM, Owc-
cektpucel AO, OB, CO, OD sBnst0TCS BEICOTAMH COOTBETCTBYOIIUX
TPEYTOJIbHUKOB.

C
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CrnenoBarensHo, AO 1. CD u OB 1L CD, a ato 1o T. 2.3. BO3MOXKHO
muib eciid AB 1. CD, uTo u TpeboBasioch J0Ka3ath.

Ne 37.
Tpeyronsauku ABC n BAD pasusl, npuuem touku C u D nexar
10 pa3HbIE CTOPOHBI OT NpsAMoi AB. Jlokaxkute, 4TO
1) tpeyronpauku CBD u DAC paBHBEL;
2) npsimast CD menut oTpe3ok AB momnoam.

C

D

T.xk. AABC = AABD, T0 AC = BD, CB = AD, LCAQO = ZOBD.
1) B ACBD u ADAC:
CD — o0mas
AC = DB, AD = CB (u3 ycioBus).
Takum ob6paszom, ACBD = ADAC mno 3-My npH3HaKy paBEeHCTBa
TPEyroJIbHUKOB, TakuM 00pa3oMm, ZCDB = ZDCA.
2) B AAOC u ADOB:
AC=BD, «CAO = Z0OBD, ZCDB = ZDCA.
Taxum o6paszom, AAOC = ADOB no 2-my npusHaky, otkyaa AO
= OB. CnenoBatensHo, oTpe3ok BD nenut otpe3ok 4B mnomnonam, 4To
U TpebOBAIOCh T0KA3aTh.

Ne 38.
Otpesku paBHo minHbI AB 1 CD nepecekarores B Touke O Tak,
g0 A0 = OD. [lokaxkute paBeHCTBO TpeyronsHukoB ABC u DCB.

B A4OC u ADOB:
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AO = OD (1o ycioBuio),

OC = OB (1.x. OC=DC-DO = AB-AO =0D),

ZAOC = ZDOB (kak BepTHKAIbHBIE).

Takum obpasom, AAOC = ADOB mo 2-My npH3HaKy paBEHCTBa

TpeyronsHukoB, oTkyna AC = DB (kak nexaiue B paBHBIX Tpe-
YTOJIbHUKAX IPOTUB PABHBIX YIJIOB).

B AABC u ADCB:

AC = DB (u3 ycmoBus),

AB = CD (u3 ycnoBus),

BC — ob6mas.

Takum ob6pazom, AABC = ADCB no 3-mMy npu3HaKy paBEeHCTBa

TPEYTrOJIbHHUKOB, YTO U TpC6OBaJ'IOCB JOKa3aThb.

Ne 39.
JIOKaKHTE PAaBEHCTBO TPEYTOJABHUKOB IO JBYM CTOPOHAM U Me-

JIMaHe, UCXOAAIIUM U3 OJTHOM BEPILIUHBI.

70

IpotuM MeHaHbl TaK, YTOOBL:

BD = DO, BlDl = D101.

B AADO u ADBC:

AD = DC (u3 ycioBus)

BD = DO (o moctpoeHuio)

Z/ADO = /BDC (kak BepTHKaJIbHBIE).



Takum obpazom, AADO = ABDC mno 1-my mpu3HaKy paBeHCTBa
TpeyroiabHUKOB; 0TKyHa A0 = BC Kax Jexalnue B paBHBIX TPEYTOIb-

HHKax MPOTHB paBHEIX yrioB, ZAOD = ZDBC.
AHaJIOTHYHO AA1D101 = ADlBlol u A101 = BlCl, ZAlolDl =

ZD]_B]_C]_.
T.x.BC= BlCl, 10 AO = AlOl.
B AAOB n AA101B;:
AB = A1B; (u3 ycioBus),
AO = A,0; (110 TOCTPOEHHIO),
BO = B10; (110 ocTpoeHHio),

0,
Takum obpazoM, AABO = AA1B10; o 3-My NpU3HAKY paBEHCTBA

TPE€YTOJIbHUKOB.
OTKyZ[a ZABD = ZAlBlDl, 4A101D1 = ZD]_B]_C]_. T.x. ZAOD =

/DBCu ZAlolDl = ZDlB]_Cl, t0 ZDBC = ZD]_BlCl.

ZABC = ZABD + ZDBC
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ZAB,Cy = ZA1B;D; + £D4B1Cy, T.x. IpaBble 4acTu paBHbBI, TO U
JICBBIC JIOJDKHBI OBITH PaBHBEI.

CnenoBarensno LABC = ZA1B1C1.

B AABC u AA41B1Cy:

ZABC = ZA]_B]_C]_, AB = AlBl, BC= B]_Cl (1/13 yCJ'IOBI/ISI).

Takum obpazom, AABC = AA41B:C; o 1-My npusHaKy paBeHCTBa
TPEYTOJIBHUKOB, YTO U TPEOOBAIOCH OKA3ATh.

Ne 40.

JIoKa>KUTE PABEHCTBO TPEYTOJBHUKOB 10 CTOPOHE, MEAUAHE, TIPO-
BEICHHOMU K 3TOM CTOPOHE, H YIIaM, KOTOpEIE 00pa3yeT ¢ Hell Meana-
Ha.

B ABDC u AB,D,C;:
BD = B;D; (u3 ycnosus),

DC = D,C, (DC = % AC =%A1C1 =DC,) (r.x. D u D; — cepenu-
Hel cropoH AC u A1Cy COOTBETCTBEHHHO)

/BDC = /B;D,C; (u3 ycioBwus).
B

72



Takum o6pazom, ABDC = AB1D;C; o 1-my npusHaky paBeHCTBa
tpeyronbaukoB. OTkyna BC = B1C.

Amnanorununo AADB = AA;D.B, u AB = 4,B;.

B AABC u AA41B1Cy:

AB = A1B; (u3 paBerctea AADB = AA; DB,

BC = B;C; (u3 paBenctBa ABDC = AB1D1C;

AC = A,C; (43 ycroBus)

Takum obpazom, AABC = AA1B:C; mo 3-My TIpH3HAKY paBEHCTBA
TPEYTOJBHUKOB, YTO U TPEOOBAIOCH JOKA3ATh.
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8§ 4. CYMMA YTIJIOB TPEYI'OJIbHUKA

Nel.
JlokaxkuTe, YTO eciaM HEKOoTopas mpsMas IepecekaeT OIHYy W3
JBYX MapajyIeabHbIX MPSIMBIX, TO OHA MIEPECEKaeT U APYTYIO.

ITycts a u b — napannensHble npsMble, U MyCTh NpsIMasi ¢ mepe-
cekaeT npsaMmyio a. Jlomyctum, C He mepecekaet b, Toraa uepes aaH-
HYIO TOYKY TPOXOJAT 2 TpsiMble, TapajieibHble IpsMoi b, HO 3TO
HEBO3MOXHO, TAKUM 00pa30M, MPHUILIH K IPOTUBOPEUHIO.

Ne 2.
JIoKaXkuTe, 9TO €CNIM JIBE IPSAMBIE [IEPECEKAIOTCs, TO Jrobas Tpe-
ThsI IPSAMAst IIEPECEKAET 110 KpalHel Mepe OJIHY U3 3THX MPAMBIX.

ITycTs npsimbie a u b mepecekarorcst B Touke A. Jlomycrum, 9to b
HE IepeceKaer ¢, Toraa b || ¢, Ho ucxoas U3 npeabIyIel 3a1a4H, T.K.
a niepecekaet b B Touke 4, TO OHa MEPECEKACT M ¢ B HEKOTOPOH TOY-
Ke.

Ne 3.
Hano: a||b|| c || d. Dokaxure, uto a || d.
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Tk b||cub|| c, o mo onpenenenuio mapamtensHocta b || d. T.k.
allbubld roalld.

Ne 4.

[psimere AB 1 CD mapamiensHbl. J[oKaXuTe, 9TO €CIH OTPE30K
BC mnepecekaet npsmyto AD, To Touka mepecedeHHs MPUHAIIEKUAT
otpesky AD.

3anaya pemiena B 11. 29 yuebuuka (ctp. 42).

Ne 5.

Han tpeyromsauk ABC. Ha cropone 4B oTmedeHa Touka Bj, a Ha
ctopoHe AC — touka C;. Ha3oBuTe BHYTpEeHHUE OJHOCTOPOHHUE U
BHYTPEHHHE HAaKpecT JeKallue yribl npu npsambeix 4B, AC u ceky-
e B]_Cl.

c.7 A

l) BHYTPCHHHUEC OJJHOCTOPOHHUE YIJIBL:
ZAB;LC u /A C]_Bl
/BB,Ciu Z/CCiBy

2) BHYTPCHHHME HAKPECT JICKALIUEC YTIIBI.
ZAB]_C]_ u ZAC]_B]_
ZBB;LC;L u ZCC]_B;L

Ne 6.

HazoBuTe BHYTpPEHHUE HAaKpecT JEKAlllUe€ U BHYTPEHHHE OJHO-
CTOPOHHUE YIJIbI HA PUCYHKE.
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BHyTpeHHME 0JJHOCTOPOHHKE YTIIBL:
/2wn /3, Z1u /4.

BHyTpeHHME HaKpeCT JiexKalue yIbl:
Zln /2, /3 u /4.

Ne 7.

Otpesku AD u BC nepecekarores. s npsmeix AC u BD u ce-
kymed BC Ha30BUTE Napy BHYTPEHHHUX HAKPECT JIGKALIUX YIJIOB.
st Tex e mpsAMbIX U ceKylleil 4B Ha30BUTE Mapy BHYTPEHHUX OJI-
HOCTOPOHHHX yTJIOB. OOBSICHUTE OTBET.

ZACB u ZCBD — BHyTpeHHHE HaKpecT JIeKallhe YTIBI, T.K.
Toukd A U D nexar B pa3HBIX MOIYIUIOCKOCTSX OTHOCHTENBHO TIPS-
moit BC. ZABD u ZCAB — BHyTpeHHHE OJHOCTOPOHHHUE YTJbI, T.K.
touku C u D nexxar B 0OJHOH MOJIYIITIOCKOCTH OTHOCUTENILHO TPSMOIA
AB, B TOW MOIIYTUIOCKOCTH, T/I€ JIEKUT TOYKA MEPECEUCHUST OTPE3KOB
AD u BC.
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Ne 8.

Hanel npsimasg AB u Touka C, He nexaias Ha 3Toi npsimoil. [o-
KaXHUTe, 4TO 4epe3 Touky C MOKHO MPOBECTH MPSMYIO, IMapalieib-
HYI0 TIpsIMOH AB.

3anaua pemiena B . 31 yuebuuka (ctp. 44).

Ne 9,

JTokakuTe, 4TO GMCCEKTPUCH BHYTPEHHHMX HAKPECT JIEKAIHMX YI-
JIOB, 00pa30BaHHBIX MApaUICIBHBIMU U CEKYILCH, MapauieibHbI, TO
€CTb JICKAT Ha HapaHJ'IeHLHI)IX HpHMLIX.

ZMFO = ZFOL kak BHyTpEeHHHE HAKPECT JIeIKAIIUE YIIIbI.
/ZMFO = £1+ £2, /1 = /2, notomy uto FD — Guccekrpuca.
/FOL = £3 + Z4, /3 = Z4, motomy uto OK — Ouccekrpuca.

AN

Takum obpazom, L1 = /2 = £3 = Z4. Ho 43 u £2 sBastoTcs
BHYTPEHHUMHU HaKpecT Jexammmu npu npsameix DDy u KKy u ceky-
et FO. T.x .£3 = £2, To npsiMble, coaepiKaliue OUCCEKTPUCHI, Ma-
paJuICIBHBL.

o k,

Ne 10.
Otpesku AB u CD nepecekarorcs B TOUKe E ¥ JEIATCS 3TOU TOY-
Koii momosam. Jlokaxure, uro npsmeie AC u BD mapaiensHsbl.

B ADEB u AAEC:
DE = EC, AE = EB (u3 ycioBus).
ZAEC = ZDEB (kak BepTHKAILHbIE).
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A c
Takum obpazom, ADEB = A4AEC nmo 1-my npusHaky paBeHCTBa
TPEyroJbHUKOB.
Otkyna ZCDB = /ZDCA (kak yriiel, JIe)Kallne MPOTHB PaBHBIX
CTOPOH B PaBHBIX TPEYTOJLHUKAX), KOTOPBIE SBIISIOTCS BHYTPEHHUMHU

HakpecT Jexanmu st npsiMeix AC u DB u cexymeit DC. Crnenoa-
tenbHO, AC || DB.

Ne 11.

Tpeyronsuuku ABC u BAD paBubl. Touku C u D nexat no pas-
HBIE CTOPOHBI OT mpsimol AB. J{okaxwurte, uro npsimbie AC u BD na-
paJLIEITBHBL

c

D

T.x. AABC = AABD, to ZCAB = ZABD, a oHu SBISIOTCS BHYT-
PEHHUMHU HakpecT jexanmmMu amst npsiMeix AC, BD u cexymeit 4B.
Taxum obpasom, AC || BD, uto u TpeboBaioch 10Ka3arh.

Ne 12.
Vron ABC = 80° a yron BCD = 120°. Moryt qu npsmsie AB u
CD 06biTh mapamnensaeiMu? OGOCHYHTE OTBET.
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B f / c
T.x. 80° = 120° u 80° + 120° # 180°, T0 OHM U HE HAKPECT JIEkKa-

mMe, ¥ He OJHOCTOPOHHHE, TakuM oOpas3oM, mpsambie 4B u CD He
napasuieTbHEbI.

OrtBer: HE MOTYT.

Ne 13.
IMpsimeie AC u BD napannensHsl, npsdeM Touku A u D nexar mo
passbie cTopoHs! oT cexymiei BC. Jlokaxure, 4To
1) yraet DBC u ACB — BHyTpeHHHE HAKPeCT JIeKalue
OTHOCHUTENBHO cekyiel BC,
2) ny4 BC npoxomut Mexay croponamu yria ABD;
3) yraet CAB u DBA — BHyTpeHHHE OIHOCTOPOHHHUE
OTHOCHUTENBHO CeKyIIen AB.

3anaua pemieHa B 1. 32 yuebnuka (ctp. 45).

Ne 14,
1) Pa3HOCTH ABYX BHYTPEHHHMX OJHOCTOPOHHHX YIIIOB IPH
JBYX TapaUIeNIbHBIX NpsMbIX U cexymied pasna 30°. Haitmure stn
YIIIBL.
2) CyMMa IByX BHYTPEHHUX HAKPECT JIEXKAIIUX YIJIOB IPH
JBYX MapaluleJbHBIX NPSAMBIX M ceKymiel papHa 150°. UeMy paBHBI

9TH yTJIbI? /
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1) /1=180°- /2 (t.x. Z1 u /2 — BHYTpEHHHUE OJHOCTOPOH-
HHE).
/1= 22+ 30° (u3 ycnosus),
180° - £2=,2+30°%2 - £2 =150,
/2=75° /1=105"
2) Tx. 43 = /2 (BHYTpCHHHE HAKPECT JIEXKAIIUE YIJIbI), TO

2(/3) = 150°
£3=/2=T5"
Ortser: 1) 75° u 105°;
2) 75° u 75°.
Ne 15.

OauH U3 YIIoOB, KOTOPbIE NOJYYaroTcs NPU NEPECEUYEHUH ABYX
NapauIeNbHBIX MPAMBIX CeKyliei, pasen 72°. Haiiaute ocranbHble
CEMb YTJIOB.

[Mycrs £1=72°.

/1= /3 =72° (kaK BepTHKAIbHBIE).

/3 = /5=T72° (kak HaKpeCT NexKaIue).

/5= /7 =72° (kak BepTHKaIbHEIE).

/2 =180°-72°=108°(1.k. Z1 u /2 — cMexKHBIE).
OcTanbHbIe HAXOIATCS AHAIIOTHYHO!
/2=/4=,/6=/8=108"

Ortser: 72°,72°,72° 108° 108°, 108°,180°.
Ne 16.
OauH W3 yIIOB, KOTOPBIE IOIYYaroTCs IPU NEPECEUYEHUU ABYX

NapajIebHBIX MPSAMBIX cexymier, paBer 30°. MoXeT M ouH U3 oc-
TaJIbHBIX CEMH YTIIOB paBHAThCs 70°? OOBACHHUTE OTBET.
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ITo npeawiayiei 3anade yrsl OyayT paBubl au6o 30°, mudo 1507,
Ho e 70°.

OTBeT: HE MOJKET.

Ne 17.
JokaxkuTe, 4TO ABE MpPsMBIE, apaJLIC/IbHbIE IEPIEHIUKYIIIPHBIM
IPSMBIM, CaMU EPIEHANKYIISIPHBL.

d 3

ITycts a L b, Torma

blc

ajld

£1 =22 =90° (kak COOTBETCTBEHHEIE YIJIBI).
/2 = /4 =90° (kaK HAKPECT JIEKAIME YIIIbI).
T.o.cLld.

Ne 18.
HalinuTe HEM3BECTHEINM YroMl TPEYroAbHUKA, €CIH Y HErO IBa yIJia
paBHBI
1) 50° u 30°;
2) 40° n 75°;
3) 65° u 807
4) 25° 1 120°.

Tk Z1+ £2+ £3=180° To £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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Ortser: 1) 100°;
2) 65°
3) 35%
4) 35°.

Ne 19.
HaﬁZ[PITe yrjbl TpEYroJibHUKA, €CJIM OHHW MNPpONOpPHHUOHAJIbHbI
qucjiamM
11,23
2)2,3,4;
3)3,4,5;
4) 4,5, 6;
5)5,6,7.

1) TIlIycrs £1 =x, Torma
L2 =2x
£3=3x
1) x+2¢+3x=180 (k. Z1+ /2 + /3= 180°)
6x =180
x=30
T. o. yrast Tpeyronsauka: 30°; 60°; 90°.

Amnanorunyso:

2) 2x+3x+4x=180° x=20°
Z1=40° 22 =60° 43 =80°.

3) 3x+4x+5x=180°x=14°
Z1=45° ,2=60° £3=75°

4) 4x+5x+6x=180°x=12°
Z1=48° £2=60°, £3=72°

5) 5x+6x+7x=180° x=10°
Z£1=50° 22 =60° £3 =70°.

Ortger: 1) 30°, 60°, 90°%;
2) 40°, 60°, 80°;
3) 45°, 60°, 75°%
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4) 48°, 60°, 72°
5) 50°, 60°, 70°.

Ne 20.

MOoKeT J1 B TPEYTOIBHUKE OBITH:
1) aBa TymeIX yria;
2) TyIIO# W MPSIMOM YTJIBI;
3) 1Ba mpsAMbIX yriaa?

Ortser: 1) He MOKeT;
2) He MOXET;
3) He Moxert. T.K. cyMMa yIJIOB TPEYroJbHUKA PABHA
180° a B gaHHBIX cIy4asx cymma OymeT OOJIbIIE.

Ne 21
MoskeT nm OBITh TYIIBIM YTOJ IIPU OCHOBAaHMH PaBHOOEIPEHHOTO
TpEyroJIbHHUKA?

Ecnn yron Oyzer TymbIM, TO CyMMa YIJIOB TpeyrojbHUKa Oyner
Gonbiie 180°, HO 3TO HE MOXKET OBITH, T.K. CyMMa yIJIO B TPEYTOJb-
nuke = 180°, T.k. B paBHOOGEAPEHHOM TPEYTOJIBHUKE YIJIbI IPH OCHO-
BaHUU PABHbIL.

OTBeT: HE MOJXET.

Ne 22.
Haiinure yron mexay OOKOBBIMH CTOPOHAMH PaBHOOEIPEHHOTO
TPEYroJIbHHUKA, €CJIU YroJl TP OCHOBAHHHU Y HETO PABCH
1) 40°%
2) 55°%
3) 72°.

T.K. yIibl IpU OCHOBAaHMM PaBHOOEIPEHHOTO TPEYTroJbHUKA PaB-
HBI U CyMMa YIJIOB TpeyroibHuka pasua 180°, To
1) 180°-2-40°=100%
2) 180°-2-55°=70%
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3) 180°-2-72°=36".

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

Haiigure yron mpu OCHOBaHMM PaBHOOEIPEHHOTO TPEYTOJIbHUKA,
€CJIA yTOJI MEeX Ty OOKOBBIM CTOPOHAMH PaBEH
1) 80°%;
2) 120°:
3) 30°.

ITycTh X — Yro IpH OCHOBAHMH, TOT/IA, T.K. TPEYTONLHUK PABHO-
Oe/IpeHHbIi, TO COCTABUM yPaBHEHHUE!
1) 2v+80°= 180",
x = (180°— 80°) : 2,
x =50%
2)  (180°—120°) : 2 = 30°;
3)  (180°—30°):2 = 75"

OTBeT: 1) 50%
2) 30°;
3) 75°.
Ne 24,

OnuH W3 yrioB paBHOOEIPEHHOro TpeyronbHuKa pasen 100°.
Haitnute octanpHbIe yTIIbIL.

T.k. 3TOT yroyn He MOXeT ObITh yIJIO TIPH OCHOBaHUM (CymMMma yr-
JIOB B TpeyrojibHUKe Toraa oyaer Gombme 180°), To 10 Oymer yron
MEXIy OOKOBBIMH CTOPOHAMH.

W3 npensiayieit 3agaun:

% (180° — 100°) = 40°,

/1 =40° £2=40° £3=100°

OtBeT: 40°, 40°.
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Ne 25.
OnuH U3 YIIIOB paBHOOEIPEHHOTO TpeyroibHuka pasen 70°. Haii-
IWTE OCTaIbHBIE YIIIbl. CKOJIIBKO PEIICHUH NMeeT 3a1a4da?

Ilycts yrom, pasubiid 70°, SBISETCS yIJIOM NPH BEPLIMHE Tpe-
YTOJIBHUKA, TOTJa YTOJI IPU OCHOBaHHUU OYET:

1 180°-70° = L 110°=55°.
2 2

/1=55° £2=55° /3 =170

[Tycth yromn, pasublii 70°, SBISETCS yIIIOM NPU OCHOBAHUH, TOT/IA:
180° -2 - 70° = 180° — 140° = 40°.

£1=70° £2=40° £3=170°

Ortser: 2 pelIeHus:
1) 40° u 70° unm
2) 55° u 55°.

Ne 26.

JlokakuTe, YTO €CIIM OJJMH U3 YIJIOB PaBHOOEAPEHHOTO TPEYroJib-
HuKa paseH 60°, TO 3TOT TPEYTONBHUK PABHOCTOPOHHUIA.

B paBHOOEIpeHHOM TPEYroNBEHUKE YIJIbl NP OCHOBAaHWUH PaBHBI.
1) TIlycrtb yron mpu BepuiMHe TpeyrojibHUKa paBen 60°, Torma,

Tk /1= /2,1060°+ /1+ /2=180°, /1= /2= % (180° — 60°) =

60°. Takum 06pa3oM, TPEYTONBHUK PABHOCTOPOHHUIA.
2) Ilycts £60° — yron npu ocHoBanuw, Toraa 60° + 60° + £3
=180°, /3 = 60°. Takum 06pa3oM, TPEYTOILHUK PABHOCTOPOHHHIA.

Ne 27.

B paBHOOeapenHom Tpeyronsauke ABC ¢ ocHoBanueM AC mpo-
BegeHa Ouccekrpruca CD. Haitmure yroer tpeyronpauka ABC, ecnn
yron ADC pasen

1) 60°%;
2) 75°%;
3) a.
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IMycte £1 = x, TorHa:
ZA + /1 + ZCDA = 180°, 41:42:%4A (T.X. TpPEyroJbHUK

paBHOOEIPEHHDbI).

B

A c

Hcxoas U3 yCIoBHSsl, COCTABUM YPOBHEHHS:
1) 2x+x+60=180,

3x =120,

x =40.

£4=80° £C=80° ZABC =180°-2 - 80° = 20°.
2) 2x+x+75=180,

3x = 105,

x =35.

Z4=70° £C=70° £B = 40°.
3) 2x+x+a =180,

3x=180-q,

x=(180-0):3= 60—%,
ZA=120° —2-%,40 ~120° —2-%,48:4-%—600

OrtserT: 1) 80°, 80°, 20°;
2) 70°, 70°, 40°;

3)120° -2-% 1200 -2.% 4.2 _g0°.
3 33

Ne 28.

B paBHOOGenpenHoM Tpeyronbauke ABC ¢ ocHoBanuem AC U yr-
nom nipu BepiuuHe B, paBubiM 36°, nposenena Guccekrpuca AD. Jlo-
Kaxute, uto Tpeyronbankn CDA u ADB paBHOGepeHHBIE.
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VIi1bl IpY OCHOBAaHUM TPEYTOJIBHUKA!
% (180° — 36°) = 72°,

ZBAD = ZDAC = % 72° = 36° (1.k. AD — GuccekTpuca).

ZADC — 180° — (72° + 36°) = 72°.
B

A

T.x. LC = LADC; 4B = ZBAD, 1o tpeyromsauku ABD u ADC
paBHOOEIpEHHEIE.

Yrou Tp€6OBaHOCB J0Ka3aThb.

Ne 29.

B tpeyronasauke ABC mpoBeneHbI OMCCEKTPUCH U3 BEpUIMH A U
B. Touka ux nepecedyenus obo3naueHa D. Haiinure yron ADB, ecin
1) £Z4 =50°, «B =100
2) LA=a, LB =B;
3) £C =130%
4) LC=y.

Tak kak BK u AL — 6uccektpucsl, To ZBAD = ZDAC, ZABD =
ZDBC.

B

A
Paccmorpum AABD:
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%4A+ % /B+/ADB =180°(T.x. cymMMa yIJOB TpeyrojbHUKA

paBral80°).
Z/ADB =180° —%(4A+ Z/B).

1) ZADB-180° - (50° +100°)- 180° - 75" = 105"

2) /ADB=180° —%(aﬂs)

3) LA+ 4B+ £C=180° L4+ £B=180°-130°
/ADB =180° _%-50‘) = 180° - 25° = 155°

4) A+ /B=180°-y,

ZADB =180° —%-(1800 —y)=180° —90° +%= 90° %.
Otger: 1) 105°;

2) 180° — (ot + B)/2;

3) 155°;

4) 90° + y/2.

Ne 30.
YeMy paBHBI YIJIBI PABHOCTOPOHHETO TPEYTOILHUKA?

T.K. y paBHOCTOPOHHETO TPEYrojbHUKA BCE YIIIbI paBHBI, TO L1 =

(o]
/2=/3= ﬂ:600.
3
OTBeT: 60°, 60°, 60°.
Ne 31.

IMox xakuM yTIIOM TepeceKaroTcsi OMCCEKTPUCH ABYX BHYTPEHHHUX
OTHOCTOPOHHUX YTIIOB MU MapajlieIbHBIX IPSMBIX?

T.K. cymMMa IBYX OJHOCTOPOHHHMX YTJIOB NPH MAPAJLIEbHBIX TIPsi-
MBIX M cekymeil pasna 180°, Torma cymMma MOJNOBHHBI 3THX YIJIOB
pasna 90°, a yron nepeceuenns Guccextpuc pasen 180° — 90° = 90°.
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- / \

OtBeT: 90°.

Ne 32.
OJvH 13 BHEIIHUX YIJIOB PAaBHOOEAPEHHOTO TPEYTOJILHUKA PaBeH
70°. HaiiauTe yribl TPEYTONbHUKA.

BHYTpEHHHUH yroJl TPEYroJbHUKA, CMEXKHBIA CO BHEUIHUM YTIIOM
70°, pasen 180° — 70° = 110°. DT0 MOKET OBITH TOJBKO YIOJ MEXKIY
OOKOBBIMH CTOPOHAMH, T.K. MHAU€ CyMMa YIJIOB TPEYTOJIbHUKA Oblia

6b1 Gonbme 180°. Takum 06pa3oM, YIJIEI IPU OCHOBAHUM. % (180° -
110°) = 35°.

OrTBer: 35°, 35° 110°.

Ne 33.

Haiisute yribl TpEYroabHUKA, 3Hast, 9TO BHEMIHHE YIJIBI IIPU JIBYX
ero Bepummnax pasubl 120° u 150°.

BHYTpeHHHMI yroJl TPEYTONbHUKA, CMEXKHBIA CO BHEUIHUM YTJIOM
150°, pasen 180° — 150° = 30°, a ¢ yrmom 120° — pasen 180° — 120° =
60°. Tperuit yrox pasen: 180° — 60° — 30° = 90°.

OTBeT: 30°,60°, 90°.
Ne 34,

JlBa BHEmMHUX yria TpeyroabHuka pasusl 100° u 150°. Haiimure
TPETUI BHEIIHUHN YTOJI.
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BHyTpeHHuii yroj1, cMexHbIi co BHemHUM yrioM B 150°, paseH:
180° — 150° = 30°, a ¢ yriom 100°: 180° — 100° = 80°. ITo Teopeme,
TpeTHii BHEIIHEH YroNl paBeH CyMMeE [BYX BHYTPEHHHUX, HE CMEKHBIX
¢ HuM yrios, T.e. 80° + 30° = 110°.

Ne 35.

B tpeyronsauxe ABC nposenena Beicota CD. Kakast u3 tpex To-
yek A, B, D nexuT Mexay IBymsl IpYrUMH, €Ciid yIiael 4 u B Tpe-
YTOJIbHUKA OCTphIe?

3anaua pemieHa B 1. 34 yuebuuka (ctp. 47).

Ne 36.

B tpeyromsuuke ABC npoBenena Beicota CD. Kakast u3 tpex to-
yek A, B, D nexur mMexay IByMs APYTHMH, €CIU Yron A Tymoir?
OO6ocHYyHTE OTBET.

B

[Tycth Touka B nexut mexay toukamu A u D, Ttorna /B = /D +
ZC, Ho £/B < 90° £D = 90°. Taxum 06pa3oM, MOTyYHIH HPOTHBO-
peune. Ilycth Touka D nexur mexmy Toukamu 4 u B, Torna £D =
ZA+ ZC,no ZD = 90°, ZA4 > 90°. Takum 06pa3oM, HOTyYHIIA MIPO-
tuBopeure. Takum o0pa3oM, Touka 4 Jiexxut Mmexay B u D.

OTBeT: A.

Ne 37.
JIoKaKuTe, YTO OMCCEKTPHCA BHENIHETO yIila MPU BEPIIMHE PaB-
HOOEIPEHHOr0 TPEYroAbHUKA NapajllebHa OCHOBAHUIO.
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A c
/KBD + /DBC = /4 + £C (no Teopeme 4.5),
/A = ZC (T.K. 3TO yIJIbl IPH OCHOBAaHUHU B PABHOOCIPEHHOM Tpe-
YTOJIBHUKE).
/CBD = ZKBD, Takum o6pazom, /KBD = /DBC = Z/A = £C.
T.x. ZDBC = ZC, a oHH SBISIOTCS BHYTPCHHUMH HAKPECT JICXKAIIU-
mu mipu ipsimbix DB u AC u cexymieit BC, to BD || AC.

Ne 38.

CyMMa BHEUTHUX yTIIOB Tpeyronbanka A BC npu BepmmHax 4 u B,
B3ATBIX [0 OJHOMY JUIsl KaXI0W BepuinHbl, paBHa 240°. Uemy paBeH
yroin C TpeyroiabHUKa?

CyMMa BHYTPEHHMX YIJIOB TPEYTrOJIbHMKA NMpM BepiuuHax 4 u B
no teopeme 4.5 pasna 360° — 240° = 120°. Takum o6pasoM, /C =
180° - 120° = 60°.

OtBeT: 60°.

Ne 39.

Tpeyronsuuk ABC. Ha mponomxenun cropoHbl AC OTIOXKEHBI
otpe3ku AD = 4B u CE = CB. xak HaiiTu yrisl TpeyroiabHuka DBE,
3Has yribl Tpeyroibauka ABC?

Tpeyronsauk AABD — paBnoGenpennsiii, BD — ero ocHoBa-
Hue. B AABD: £A4 — Buemnwuit yron mis AABD.

[Tostomy 4D = %LBAC = % .

AHanornyHo Haiinem yron E tpeyronbauka BDE.

91



1

B
DL !
A C E o
ADBA u ABcCr pasHoveupettbie, Takum ovpasom, /D = (180° —

ZDAB) : 2 = (180° — 180° + ZBAC) : 2 = %ABAC (r.x. ZBAC n

Z/DAB cMexHBIE).
Ananoruano /E :%LBCA, Z/DBE = /ABC +%(ABCA+ Z/BAC).

ZE= 1 /BCA= “c .
2 2
Crnenosatensio, /DBE = /B +%A+§ - /B +4A;24C , cun-
tas LA, £LC, /B yrnamu tpeyronbauka ABC.
Oteer: /DBE = ZABC +M ,

4D :%ABAC ZE :%LBCA.

Ne 40.

V TpeyrojbHMKa OJMH M3 BHYTpeHHHMX yrioB pasen 30°, a oaun
u3 Baemnnx 40°. Haiinure ocTanbHble BHYTPEHHHUE YIIIBI TPEYTOJb-
HUKa.

40° 30"
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Z/BAC =180° — /DAB = 180° — 40° = 140° (r.x. ZDAB u £/BAC
— CMEKHBIE).

/B =180°- ZC - ZBAC = 180° — 30° — 140° = 10° (T.k. cymma
BHYTPEHHHX YIJIOB TpeyrojbHuKa pasHa 180°).

OtBeT: 140°, 10°.

Ne 41.

W3 BepinHBI MPSIMOTO yIiia TpeyroibHuka ABC MpoBejicHa BhICO-
ta BD. Haiigute yron CBD, 3Has, uTo

1) £4 = 20°%
2) £A =65
3) Z4 = .

Tak kak yron B — npsiMoi, To Touka D nexur Ha runotenyse (1o
zamaue Ne 35 § 4).

C

B A
T.x. AABC — npsmoyronbhbiii, To ZC = 90° — ZA4.
T.x. ABCD — npsmoyromnsusii, To ZCBD = 90° — 90° + £4 =
LA.
1) /CBD = 20",
2)  /CBD =65,

3) /CBD=o.

OTBeT:; 1) 20%
2) 65°;
3) a.
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Ne 42,

W3 BepuiuHbl Tynoro yria B tpeyronsHuka ABC npoBeleHa Bbl-
cora BD. Hatigure yribl TpeyronsHuka ABD u CBD, 3Has, uyto £4 =
o, ZB =p.

A

B
/C=180° - (a + B)
T.x. Z/CDB — npsimoyromnsusiif, To Z/DBC = 90° - ZC = 90° -
180°+ o+ B=a+p-90°
T.x. ZDBA — npsmoyronbHbiii, To 2D = 90°
ZABC=90°- Z4=90° - .

Ortser: 90° a, 90° — «; 90°, 180° — (au + B), (o + B) — 90°.
Ne 43.
JIOKaXKuTe, 4TO B MPSIMOYTOJIBLHOM TpeyrosbHuKe ¢ yriaom 30° ka-

TCT, HpOTI/IBOJ'Ie)KaH.[I/Iﬁ 9TOMY yri1y, paBCH MMOJOBUHEC THIIOTCHY3bI.

3anaua pemiera B 1. 35 yuebnuka (ctp. 48).

Ne 44,
HaiiauTe yrisl IpSIMOYTOIBHOTO PaBHOOEAPEHHOTO TPEYrOIbHHU-
Ka.
A
| 1
C o B
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IpsiMoii yrom MokeT OBITH TOJBKO INPH BEpIIMHE, T.K. HHAYe
CyMMa yIJIoB TpeyroybHuka Oyzaer Gonbure 180°. Yrubl npu ocHoBa-

HMHU PABHEI % (180° — 90°) = 45°.
OtBeT: 90°, 45°, 45°.

Ne 45,
B paBHoctoponnem Ttpeyronpauke ABC nposenena meanana AD.
Haiigure yriel Tpeyronsauka ABD.

/C= /A= /B =60° (no cBOICTBY paBHOCTOPOHHETO TPEYTOIIb-
nuka). T.K. MemuaHa siBaserca BeicoToi, To ZD = 90°, ZB = 60°,
«/DAB =90° - B = 30°

OTBeT: 30°, 60°, 90°.

Ne 46.

Bricotsl Tpeyronsuuka ABC, nposeneHuble u3 BepmmH A u C,
nepecekarorca B Touke M. Haiimure ZAMC, econ ZA = 70°, £C =
80°.

B AACCy:

Z£A =70° (u3 ycnosus), ZCy =90°, LACC, = 90° - 70° = 20°.

B AACA;:

ZC =80° (u3 ycnosus), £A; = 90°, £Z4,AC =90° - 80° = 10°.

B AAMC: t.x. cymMmMa BHYTPEHHUX YIJIOB TPEYroJIbHHKAa paBHA
180°, To

ZAMC =180° — (£A41AC + ZC1CA) = 180° — 20° — 10° = 150°.

OTtBeT: 150°.
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Ne 47.
B tpeyronsuuke ABC meanana BD paBua monoBuHe ctoponst AC.
Haiigure yron B TpeyroiabHUKA.

ITycts ZADB = x, Torma /BDC = 180° — x (cMeXHBIH yrod).
AADB u ADBC paBuoGeapennbie (1o mocTpoeHuio). Takum oOpa-

3oM, /A4 = /ABD = % (180° - x).
/C= /DBC = % (180° — 180° + x).
/B = /DBC + ZABD = 90° ‘%*% ~90°.
Ortser: 90°.

Ne 48,

[Ipsimast @ mepecekaer orpe3ok BC B ero cepeamne. J[okaxwure,
4yTOo TOYKHM B m C HaxoAsITCs HA OJMHAKOBOM PACCTOSHHH OT TIpsi-
MOH a.

ITposenem uepe3 Touku B u C npsiMbie, TEPIICHIUKYIISIPHbIE MPSsi-
wmoit a. B AABBy u AACCy:

/BAB1 = ZCAC; (kaKk BepTHKaJIbHBIE),

4By = ZCl =90°

AB = AC (1o ycnoBuro).

ZB=90°- ZBAB; =90° - LC1AC = £C
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Takxum ob6pazom, AABB; = AACC 1o o THIOTE3€ U IpUIIexkarie-
My K Heil yriry, otkyaa BB; = CCy.

Ne 49,

Otpe3ok BC mepecekaeT npsmyio a B Touke O. PaccTosaust ot
touek B u C 1o npAMoii a paBHel. JJokaxute, uro Touka O SBIAETCS
cepeauHoit otpeska BC.

B AOBB1 u AOCCy.

Z/BOB; = ZCOC (xak BepTHKAJIbHBIE),
By = ZCl =90°

/B =90°- ZBOB; =90° - Z/C,0C= £C
OB = OC (u3 ycnoBusi)

Taxum obpazoM, AOBB; = AOCC; 1o 2-My IpU3HAKY paBCHCTBA
TPEeyronbHUKOB, 0TKyna OB = OC. Takum o6pa3om, Touka O — ce-
peaunna otpeska BC.

Ne 50.
JlokaxkuTe, 4TO PACCTOSHUS OT JIOOBIX JIByX TOYEK MPSIMOH 10
MapauieIbHON MPSIMOU PaBHBI.
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3amaua pemiena B 1. 36 yuebuuka (ctp. 49).

Ne 51.

JIOKaKMTE, YTO PACCTOSHUS OT BEPLIMH PAaBHOCTOPOHHETO TpeE-
YrOJBLHHUKA 0 OPAMBIX, COAEPIKAIINX IPOTHBOJIEXKAIIUE UM CTOPOHEI,
PaBHLL

B

]
A B ¢

1

[MocTpoum BeicOTHI AA1, BB1, CC1.

B A4ABB1, AB1BC u AAC,C:

AC=A4B=BC

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

AABBy, = AB1BC = AAC,C 1o TUTIOTEHY3€ B OCTPOMY YTITy, OTKY-
Ja BBy = A4, = CCh.
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§ 5. TEOMETPUYECKHUE TIOCTPOEHUS

Ne 1.
JTokaskuTe, 4TO JFOOOM JIyd, HCXOMAIINMA U3 IIEHTPa OKPY>KHOCTH,
HEePECEKAET OKPYKHOCTH B OIHOM TOUKE.

JIyu mepeceyeTr OKpyXHOCTb Ha PacCTOSHHUU pajuyca OT IEHTpa
OKPY>KHOCTH. JIpyroif TOYKH OKPYKHOCTH Ha Jiyde OBITh HE MOXKET,
T.K. Ha JIy4€ MOXHO OTJIO)KHUTh TOJILKO OJIMH OTPE30K JAHHOW JTMHBI.

VYT1BepkaAeHUE T0Ka3aHO.

Ne 2.
JIoKaKuTe, YTO MpsAMasi, IPOXOISIIas Yepe3 HEHTP OKPYKHOCTH,
HepPeCEKaeT OKPYKHOCTh B JBYX TOUKAX.

[Ipsimass — 3T0 1Ba Jyya, UCXOAAIIUX W3 OAHOW TOUKH, MEXKIY
KoTopbiMH yroi pasen 180°. Takum 06pa3oM, Ha OCHOBE MPEIbITY-
e 3a71a4n JOKa3bIBaeM 3Ty .

Ne 3.
JlokaxuTe, YTO AUAMETP OKPYKHOCTH, IPOXOSIICH depe3 cepe-
JMHY XOPIBI, IEPIICHINKYIISIPEH CH.

3amaua pemiena B 1. 38 yuebuuka (ctp. 55).

Ne 4.

ChopmymupyiiTe U JOKKUTE TEOPEMY, OOPAaTHYIO YTBEPIKICHHIO
3amaun Ne 3.

Teopema: JlokasaTh, 4TO AMAMETP OKPYXKHOCT, MPETICHIUKYJIISIP-
HBIN XOpJE, IPOXOAUT YEPE3 €€ CEPEAMHY.
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B AAOC u ACOB:

04 = OB, 1.x. O4 u OB — paguycsl okpyxHoctH, CO — obmiast
CTOpoHa, TakuM obpazoM, AAOC = AOCB 1o THUIIOTEHY3€ U KaTeTy,
orkyna AC = CB.

A\—/B

Ne 5.
1) V3 TOYKM HAHHOM OKPY)KHOCTH IPOBEIECHBI THAMETD U
X0pJaa, paBHas paguycy. Haligure yroi Mexxay HUMH.
2) U3 TOYKM JaHHOW OKPY)KHOCTH TPOBEICHBI ABE XOP/BI,
paBHble paguycy. HaliiuTe yros Mexxay HUMHU.

1) OB = BA = 04 (uno ycnosuio), Takum obpazom, AAOB —
paBHOCTOPOHHUH, 0TKYna £ OAB = 60°.
2) Amanornuno ZOAC = 60°

¢
/BAC = /OAB + Z0AC = 60° + 60° = 120°.
OrtBeT: 1) 60°%
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2) 120°,

Ne 6.
JIOKaKHMTE, U4TO CEPEANHHBIC MEPIIEHIUKYIIAPEI K JBYM CTOPOHAM
TPEYTOJLHUKA IEPECEKAOTCS.

3anaua pemiena B 1. 39 yuebnuka (ctp. 56).

Ne 7.
MoXeT I OKPY>KHOCTh KacaThCs MPSIMOM B IBYX Toukax? O0b-
SICHUTE OTBET.

JomyctuM, OKpyXHOCTB ¢ 1leHTpoM O KacaeTrcsl MpsSMON B IBYX
Toukax 4 u B, Takum oOpas3oM, y tpeyronbHuka AOB: LOAB =
Z/0OBA =90° a 3Toro He MOXKET OBITh.

OT1BeT: HE MOXKET.
Ne 8.

I[OKa)KI/ITe, YTO KacCaTCjibHAsA K OKPYKHOCTHU HEC UMECT C Hel Apy-
Trux O6HII/IX TOYCK, KpPOMC TOUKHU KaCaHH.

3anaqa pemiena B 1. 40 yuebuuka (ctp. 57).

Ne 9.
Kaxkue yrier oOpa3yet xopna AB, paBHast painyCy OKPYXHOCTH, C
KacaTeJIbHOU B TOuke 47
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OB = OA = AB (o ycnosuio), Takum obpaszom, Z0OAB = 60° (T.k.
AABQO — paBHOCTOPOHHHUIA).
T.x. OA L a, 10 ZBAK =90° - 60° = 30°.

OTBeT: /BAK = 30°.
Ne 10.

Hayinure yriel, mox KOTOPBIMH IEPECEKAOTCS INpPSAMBIE, Kacaro-
1Mecs OKpY>KHOCTU B KOHLIAX XOPJibl, PaBHOH paauycy.

ZABK = ZBAK = 30° (u3 npeapLayimeii 3a1a4m)

Z/BKA =180° — (/BAK + ZABK) = 180° — 30° — 30° = 120° (1.x.
CyMMa BHYTPEHHHX YIJIOB TpeyroibHuka pasHa 180°).

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

OTtBeT: 60°, 120°.

Ne 11.

OxpyxHocta ¢ pamguycamu 30 cM u 40 cm kacarotcs. Haimute
pacCTosHUE MEXIy ICHTPaM OKPY)KHOCTeH B CiIydasxX BHELIHErO W
BHYTPCHHETO KaCaHHsI.

Touku O, A, O; nexar Ha ofHOM TpsiMOit. PaccMoTpuM 2 ciydas
1) Ciyyaii BHyTpEHHETO KacaHHsl OKPYXKHOCTEMA.
00:=04+01A=30+40=70cm™m
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2) Ciyuait BHYTPEHHETO KacaHUsI OKPYKHOCTEH.

010=04-01A=40-30=10c™m

OTBeT: 70 cMm, 10 cMm.

Ne 12.
MoryT 51 KacaTbCs JBE OKPY>KHOCTH, €CJIM UX PaJuyChl PaBHBI
25 cm u 50 cM, a paccrosiare Mexay nieHTpamu 60 cm?

JlomycTM, OHM KacaroTCs, TOTJa MX IIEHTPHl U TOYKa Iepeceve-
HUSI JISKAT Ha OJIHOM MPSIMOI M PACCTOSIHUE MEKIY [ICHTPaMHU PaBHO
160 25 + 50 = 75, mubo 50 — 25 = 25, vo 75 # 60 u 25 # 60, Takum

00pa3oM, NPHUILLIA K IPOTUBOPEUHIO.

Ortger: HE MOTYT.

Ne 13",
1) Touku A4, B, C nexar Ha IpsAMOM, a Touka O — BHE
npsiMoid. MoryT 1 1Ba TpeyronbHuKa AOB u BOC 0bITh paBHOOCH-
PEHHBIMU ¢ OCHOBaHHAMU AB u BC? OGOCHYyNTE OTBET.
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2) MoryT 11 OKpY»KHOCTh W TIpsiMasi IiepecekaThest Goee
9YeM B JBYX TOUKAX?

1) JHomyctum, AAOB u ABOC — paBHOOEIpEHHBIE, TAKHM
obpazom, AO = OB = OC, u LA = LC = LABO = ZOBC, a 310
BO3MOXHO JUIh eciii LABO = ZOBC = 90°, T.K. OHH CMEXXHBIE, TO
ecTh ux cymma pasHa 180° Ho Torma ZA4 = ZC = 90°, 4T0 He MOXKeET
OBITH, T.K. B 9TOM CIIydae CyMMa YTJIOB TPEYTOJbHHUKA OyIeT OOIb-
me 180°.

A D B K c

2) Ilyctb npsiMasi a iepecekaeT OKpPY>KHOCTh C IIEHTPOM B TOUKE
O xot4 051 B Tpex Toukax A, B, C. Torna Touku A4, B, C npuHaiexar
okpyxuoctd, 1 O4 = OB = OC (kaKk paanycChl) U JIeXKaT Ha IPsAMOH d.
Tpeyronbuuku OAB u BOC — paHoOenpenHsie. Ho 310 HeBO3MOXk-
HO (B m. 1 MBI 3TO TOKa3aITH). 3HAYUT, PE/ITIOIOKEHHE HE BEPHO, MO-
TYT MepeceKkaThes 60jIee YeM B JABIX TOYKAX.

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

Ne14”,

1) Oxpyxuoctu ¢ tearpamu O u O; NEPECEKAIOTCS B TOY-
kax A m B. Jlokaxwure, 9ro mpsiMas 4B TepreHauKyIsIpHa TpSIMOn
00.

2) Tokaxxute, 4TO JBE OKPYKHOCTH HE MOTYT MEepeCeKaTh-
cs 0ojiee 4eM B JABYX TOUKAX.
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B

1)  Joxkaxem, urto AB 1 OO;.
B AOAO; u AOBOx:
0OA = OB (xak paanycsi),
014 = OB (kax paguycel),
001 — obmas.

Takum obpazom, AOAO; = AOBO; o 3-My NpHU3HAKY paBEHCTBa
TpeyroibHuKoB, oTkyna ZAOK = ZKOB, ZAO;K = ZBO:K.

B AAOB:

0OA = OB, cnenoBarensHo, AAOB — paBHoOenpennsiid, ZAOK =
/KOB, takum o6pazom, OK — OuccekTpuca, KoTopas SBIsSETCS U
BBICOTOH, T.K.AAOB — paBHOOeApeHHBIH, TO ecThb OK L AB.

Taxum obpazom, AB L OO;.

2) JlokakeM, 9TO OKPYXXHOCTH HE MOTYT IepeceKaThcs Ooiee
9YeM B JIBYX Pa3IMYHBIX TOUKAX.

JlommycTuM, 4TO JIBE OKPYXKHOCTH ¢ meHTpamMu O u O; mepeceka-
I0TCSl XOTsI OBl B TpeX pa3nu4HbIX Toukax 4, B, C, tormanz m. 1 AC L
001, AB 1 OO,, HO 3TO HEBO3MOXHO, TaK KakK 4epe3 JaHHYI0 TOUYKY
A MOXHO TPOBECTU OJHY U TOJIKO OJIHY MPAMYIO, TEPICHIUKYIISP-
nyto OO;.

Taxum 006pazoM, MbI IPUIILTN K TIPOTUBOPEUHIO.

Ne 15",

1) Yepes Touky 4 OKpyXHOCTH ¢ meHTpoM O MpOBEICHA
mpsiMasi, He Kacaromasicss OKpyXHOCTH. OB — TMepreHIuKysp, OIry-
MEHHBIA Ha TpsiMyro. Ha mponomkenun otpeska AB OTIOXEH OTpe-
30Kk BC = AB. [lokaxwure, 4to Touka C JIEKHUT HA OKPYKHOCTH.

105



2) JlokaxuTe, YTO €CIH MpsSMas UMEET C OKPYKHOCTHIO
TOJIKO OJIHY OOILYIO TOYKY, TO OHa SIBJII€TCS KacaTeJbHON K OKpYX-
HOCTH B 3TOM TOUKE.

3) Jlokaxxute, 4TO €CIH JABE OKPYKHOCTH HMEIOT TOJIBKO
OJIHY OOLIYIO TOUKY, TO OHH KacaloTCs B 3TOH TOUKE.

1) Tak kax mpsiMasi @ He KacaeTcst OKPY>XHOCTH, TO OHa mepece-
KaeT OKPY>KHOCTh B JIByX TOYKaX.

B A40C:

OB — wmenuana (1.x. AB = BC (1o ycnoButo)) u Beicora (T.k. OB
1 a (o ycnosuro)). 3nauur, AAOC — paBuobenpenusiii. Takum 06-
pazoM, OA4 = OC u takuM o6pa3oM Touka C MPUHAIEKHUT OKPYKHO-
CTH.

2) [Ilycth mpsiMas a UMEET ¢ OKPYXXHOCTBIO TOJBKO OIHY 00-
LIYI0 TOUKY 4, HO HE SBJSETCA KacaTeJIbHOM, T.e. HE NEepIEHAMKY-
nsipHa paauycy OA, TakuMm o0pa3oM, U3 Toukr () MOXKHO TPOBECTH K
npsimoit mepnieHANKYIsp OB, He coBnanawomuii ¢ OA. Ha npomomke-
HUU oTpe3ka AB otnoxum otpe3ok BC, paBublil oTpe3ky AB. Torna,
u3 1. 1, Toukn 4 u C nexar Ha okpyxHoctu.llpoTuBopeune, T.K. MO
YCIIOBHIO TIpsAMasi @ UMEET C OKPYKHOCTHIO TOJBKO OJHYK OOIIYIO
TOUKY.

3) Ecnu aBe OKPYKHOCTH KacaroTCs B HEKOTOPOi TOYke A, TO
OHHU HMEIOT OOIIYIO KacaTeIbHYIO B ATOH TOUKE.

Ilycte Touku O, O, A He nexar Ha OAHON MPSMOM, TOTJa UMEEM
AOO1A4. Tlpsmas OO; pa3duBaeT MIOCKOCTh Ha JIBE TONYIUIOCKOCTH,
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B OJHOW W3 KOTOpBhIX JeXHT Touka A. AOO1A = AOO14; no 1-my
npusHaky. Ot gydya (O10 OTIOXHM B JPYIYIO TMOJYIUIOCKOCTh
£A1010 = ZAO10 u Ha HeM OTIOXHM OTpe3ok OA; = OA. OA4 =
OA1, O14 = 0141, oTKyaa ToUKa A; SBISETCS OOIIEH TOYKOH o0enx
okpy>xHocTed. IIporuBopeune. Ilo yCIOBUIO OKpPYXKHOCTU HMMEIOT
TOJILKO OJIHY TOYKY TiepeceueHus. Takum oOpaszom, Touku O, O, A
JieXar Ha OJTHOM NpsMOi.

Uepes Touky A mpoBeneM npsmyio a, a L OA. Takum obpaszom, a
— KacaTenbHas K nepBoil okpyxHocTH. Tak kak Touku O, O, 4 ne-
KaT Ha ofHOU mpsMol, To 014 L a. Takum oOpa3oM, @ — KacaTellb-
Hasi KO BTOPOH OKpyxkHOCTH. OTKyAa MOJy4aeM, 4TO OKPYKHOCTH
KacaloTCsl B TOUKE A.

Ne 16",

1) W3 onmHOW TOUYKM TIPOBENEHHI MABE KacaTelbHBIE K
OKpY)XKHOCTH. JIOKaXHTe, 4TO OTpe3kH KacarenbHbix MP u MQ
paBHI)I. 2) I[OKa)KI/ITe, qTo qepe3 OI[Hy TO‘-IKy HEC MOXKET HpOXO)lI/ITL
OoJbIIIe ABYX KacaTeNbHBIX K OKPYKHOCTH.
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1) B AOPM u AOQM:
OM — o0wuas,
OP = 0Q, KaK paanychl,
OP 1 MP, 0Q L MQ (t.x. MP u MQ — kacaTesbHbI€).

Takum ob6paszom, AOPM = AOQM mnol-my npu3HaKy paBEeHCTBa
TpeyronbHuKoB. OTkyma MP = MO.

2) Tlycth uepe3 TOYKY M MOXHO MPOBECTH TPU KACATEIBHBIX K
oxpyxHoctu: MP, MQ, MA. Toraa u3 . 1 cnexyer, uro MP = MQ =
MA, otkyna touku P, Q, A nexat Ha OJIHON OKPY>KHOCTH C IIEHTPOM
M. Tlomydmmnoch, 9TO JABE OKPYXKHOCTH HMMEIOT TPU OOIINE OYKH.
IporuBopeune. B 3agaue 14 § 5 mbi 310 qoKazamu. Takum ob6pazom,
Yyepe3 NaHHYI0 TOYKY HEJb3s MPOBECTH Oojiee ABYX KacaTeNbHBIX K
JTaHHOM OKPYXHOCTH.

Ne 17.

OnHa OKpYXHOCTb OINMCaHa OKOJIO PaBHOCTOPOHHETO TPEyroJib-
HUKa, a Apyras BINHCcCaHa B Hero. JIOKaKWTE, YTO LEHTPBI ITHUX OK-
PY’KHOCTEHN COBIMAJIAIOT.
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LleHTp OKpY>KHOCTH, BIIUCAHHON B TPEYTOJIBHUK, SIBIISETCS TOUKOM
HepeceyeHus ero OUCCEKTPUC.

LleHTp OKpY)KHOCTH, OIMCAHHOI OKOJO TPEYTOJbHHUKA, ABIACTCS
TOUKOU TepecedeHusl CepeAUHHbIX NEePIEeHAUKYIISPOB.

B paBHOCTOpOHHEM TPEYTOJILHUKE OUCCEKTPUCHI SBISIFOTCA U Me-
JaHaMH U BbBICOTAMH, OTKYJa OHH SABJIAKOTCA U CCPCIUHHBIMU TIEP-
HNEHIUKYIIpaMu. 3HAUUT, LEHTPbl BIUCAHHONW U OMUCAHHON OKPYX-
HOCTHU COBIIAJAI0T.

Ne 18.
OKpy>XHOCTB, BIMICaHHAsI B TpeyroiabHuK ABC, Kacaercs ero cro-
poH B Toukax A1, B1, Cy. lokaxkure, utro AC; = w

OTpe3kr KacaTedbHBIX K OKPYXKHOCTH, MPOBEACHHBIC M3 OIHOMN
TOYKH, PaBHBI.

AC; = AB; (110 CBOWCTBY KacaTelbHBIX)

AC1 + ABy = AB - BCy + AC - CB, = AB + AC - (BA]_ + CA]_) =
AB+ AC—-BC =24C

4, B

AB+ AC-BC

Taxum obpazom, AC, = 5

Ne 19.
IMocTpoiite TpeyroJbHUK II0 TPEM CTOpoHaMm a, b u c.
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3amaua pemiena B 1. 43 yuebuuka (ctp. 58).

Ne 20.

Han tpeyronsuuk ABC. Tloctpoiite npyroif, paBHBII eMy Tpe-
yroasHuK ABD.

IlocTpoenue AcHO U3 pUCYHKa.

Ne 21.
ITocTpoiiTe OKPYXHOCTh JAHHOIO Pajpyca, HPOXOMAILYIO Yepe3
IIBE JAHHBIE TOYKH.

B

IleHTp OKpYXHOCTH OyAeT Jie)KaTh Ha CEPEAMHHOM NEPIICHIH-
KyJsipe, IPOBEJICHHOM K OTpe3Ky AB, Ha paccTosiHuM, paBHOM I' OT
A un B.

Ne 22.

[TocTpoiiTe TpeyroibHUK 10 IBYM CTOPOHAM U PajlycCy OIHCaH-
HOH OKpPY>KHOCTH.
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[TocTpoum OKpY’>KHOCTH TAaHHOI'O paguyca, OTMETUM Ha HEW Ipo-
M3BOJIBHYIO TOUKY M OT HEE OTJIOKHUM JTaHHBIE CTOPOHBI.

Ne 23,
[Toctpoiite Tpeyronsank ABC 10 CleayOMNUM JaHHBIM:
1)ro AByM CTOPOHAM M YIJIy MEKIY HUMHU:
a) AB=5cm, AC =6 c™m, £4 = 40°;
6) AB=3cm, BC=5cm, LB =T0°.
2) 10 CTOPOHE | IPHJISKAIINM K Hel yIiiam:
a) AB =6 cm, £A = 30°, £B =50
0) AB=4cm, /A =45°, /B =60°.

1) Toctpoum yron (cm. m. 44 yuebuuka, ctp. 59) u Ha cropo-
HaxX yriia OT BEPIIMHBI OTIOXUM [BE MaHHBIX CTOPOHBL. COeTUHUM
JIBE TIOJTy9IE€HHBIC TOYKHM HA CTOPOHAX yria otpe3kom. [lomyunm Tpe-
YTOJbHHUK.

3agaua 0) [eaaercs aHaJIOrHYHO.

2) CrpouM JaHHBIA OTPE30K, OT KOHI[OB OTPE3Ka OTKJIa bIBaeM
yrubl (M. 1. 1). Touka mepecedeHus CTOPOH YrIIOB OYIET TpeTheid
BEPIIMHOM TPEYTONbHUKA.

Ne 24,
ITocTpoiiTe TPEYroABHUK IO IBYM CTOPOHAM M YIJIY, IPOTHBOJIE-
JarieMmy OoNbIIei U3 HuX.
Da=6cm, b=4cm, a=700;
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2)a=4cm,b=6cm, B

1) Tloctpoum otpe3ok, paBHbiit 4 cM. KoHer orpes3ka Oymer siB-
JSTHCS. BEPLIMHOM AAaHHOIO yIia, U3 APYroro KOHLA MpPOBEIEM OK-
PYXHOCTB ¢ I' = 6 cMm. Touka mepecedeHu CTOPOHBI yIiia U JaHHOU
OKPY>KHOCTH OYZIET TPEThel BEpPIINHON TPEyroJbHUKA.

ITyHKT 2) aHAJIOTHYHO.

Ne 25.
IMTocTpoiiTe paBHOOCAPEHHBIN TPEYTONBHUK IO OOKOBOM CTOpPOHE
U YTy IIpY OCHOBAHUU.

T.x. y paBHOOEAPEHHOrO TPEYroJbHHKA YIJBI IPU OCHOBAHUH
PAaBHBI, TO TaHHAs 3a/a4a CBOIUTCS K MOCTPOCHUIO TPEYTrOJIbHHUKA 10
IBYM yriam u ctopote (cm. Ne 23).

Ne 26.
IMocTpoiiTe OKPYKHOCTb, BIIMCAHHYIO B JaHHBIN TPEYTOJIbHUK.

T.K. HEHTp BIUCAHHOM OKPY>KHOCTH JIEKUT Ha IIEPECEUCHUU €ro
OUCCEeKTpHUC, TO 3aJadya CBONUTCS K MOCTPOCHHIO OUCCEKTpHUC (CM.
. 45 yuebnuka, ctp. 59).

Ne 27.
Pa3zzenure yroi Ha 4eThIPE paBHBIE YACTH.

JlenuM yTON TOTONIaM, 3aT€M KaXKIyI0 MOJOBHHY €IIe MOTOoIam
(1. 45 yuebnuka, ctp. 59).

Ne 28.

[MocTpoiite yrasr 60° u 30°

CTpouM NPOM3BOJIBHBIA PAaBHOCTOPOHHHN TPEYTOJNBHUK, 3aTeEM
OJIMH W3 €ro yrioB jaeium nononam. 60° : 2 = 30° (em. 1. 45 yueOnu-
Ka, cTp. 59).
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Ne 29,
Han Tpeyronsauk. [locTpoiite ero MeauaHsl.

Menuana OeiauT MPOTHBOIONOXKHYIO CTOPOHY MHomonaMm. Takum
o0pa3oM, 3aaya CBOAUTCS K ACNCHHIO OTpe3ka momonam (cM. 1. 46
yueOHHKa, CTp. 72).

Ne 30.
[TocTpoiiTe TpeyroiapHUK MO ABYM CTOPOHAM M MEAMaHe, MpOoBe-
JEHHOU K OJHOM U3 HHX.

CHayasna oCTpOUM TPEYTOJILHUK IO CTOPOHE, TI0JIOBUHE CTOPOHBI
U MeAMaHe, 3aTeM MPOAJIUM IOJOBUHY CTOPOHBI 10 LIEJOH M coenu-
HUM C TPEThe! BEPILINHOM.

Ne 31.
[TocTpoiiTe TpeyrodpHUK MO CTOPOHE, MEIWAHE, MPOBEACHHON K
9TOH CTOPOHE, M PAJIyCy ONHCAHHOH OKPYKHOCTH.

[TocTpouM OKpYXHOCTh JAaHHOTO pajaHyca, BO3bMEM Ha HEH
MIPOU3BOJIBHYIO TOUKY U IOCTPOUM JaHHYIO CTOPOHY, 3aTeM pasfe-
JUM ee IoIoJjlaM U MOCTpouM MenuaHy. HakoHel, coequHuUM Bep-
LIMHBI.

Ne 32.
[TocTpoitTe TpEyroiapHUK MO JBYM CTOPOHaM M MEIUaHe, MpOBe-
JICHHOU K TPEThE CTOPOHE.

(cm. puc. 110 yyeOHuka)

ITycTb 1B CTOPOHEI OynyT a U b, a Meauana — M.

ITocTpouM TpeyroabHUK IO TPEM CTOPOHAM!

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

IIpoBenem Meauany BA; u Ha ee NPOJODKEHUU OTIOXKUM A1C =
A1B;

[Iposenem cropony AC.
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AABC — uckoMbIii. Jlokaxkem 3T0:

ABA;D = ACA,A (1o 1-mMy nipu3HaKy paBeHCTBa TPEYTOIBHHKOB).
Takum obpasom, AC=BD =b

AB=a

AA;=AD=2m:2=m

AA1 — menuaHa.

Takxum o6pazom, AABC — UCKOMBIH.

Ne 33.
[Han TpeyronsHuK. [locTpoiiTe €ro BBICOTHI.

ITocTpoeHHe BBHICOTHI CBOJHUTCS K MOCTPOCHUIO MEPIEHIUKYIAPA
(cM. 1. 47 yuebnuka, ctp. 60).

Ne 34,
[ocTpoiite OKpy>KHOCTH, OMTUCAHHYIO OKOJIO JJAHHOTO TPEYTOJIBHUKA.

T.K. HEHTP OKPYXHOCTH, OMHCAHHOM OKOJIO TPEYroJIbHUKA —
TOYKA T[EPECCUCHHs] CEPEAMHHBIX TEPIEHIUKYISIPOB, TO IMO-
CTPOEHHE CBOAUTCS K MOCTPOEHHIO MEPIEHAUKYIAPOB (3amada
Ne 33).

Ne 35.
[TocTpoiite MPSIMOYTOJIEHBIN TPEYTOJIBHUK TI0 TUIIOTEHY3€ U KaTeTy.

Ha npou3BoabHOM NpsAMON CTPOUM NEPHNEHIUKYIISAP JUIMHBI KaTe-
Ta, 3aTEM OT BEPUIMHBI KaTe€Ta CTPOMM OKPYXKHOCTb C PAaJUyCOM T'H-
IIOTEHY3Bl, I0CJIE COEAUHAEM BEPIIUHBIL.
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Ne 36.
IMTocTpoiiTe paBHOOCAPCHHBINH TPEYTONBHUK IO OOKOBOI CTOpOHE
U BBICOTE, OIYIICHHOI Ha OCHOBAaHUE.

CuM. Ne 35, HO THIIOTEHY3Y HaJ0 OTKJIAABIBaTh B 00€ MOJYILIOCKO-
CTH.

Ne 37.
ITocTpoiiTe TpeyrobHUK IO ABYM CTOPOHAM U BBICOTE, OIyILEH-
HOH Ha TPETHIO CTOPOHY.

Cum. Ne 35.

Cy1iecTByeT qBa pemieHus:

1) oT BBICOTHI OTKIAJBIBATH OTPE3KU JAHHOW UTHHBI B OJHY
CTOpPOHY

2) B pa3HbIC CTOPOHBI.

Ne 38.
IlocTpoiiTe TpeyrosbHUK IO ABYM CTOPOHAM U BBICOTE, OIyILEH-
HOH Ha OIHY U3 HUX.

IIpoBonuM HpsiMy!O, 3aT€M CTPOUM Ha Hell BBICOTY. OT BEpIIMHEI
BBICOTBl OTKJIaJIbIBAEM OTpPE30K, PaBHbIN IIEPBOM CTOpPOHE, OH Iiepe-
cedeT Hally NpsMYyI0 B HEKOTOPOH TOYKE, OT KOTOPOH MBI OTJIOXKHM
10 IIEPBOHAYAILHOM IIPAMOM BTOPYIO CTOPOHY. 3aTEM COEAUHUM BCE
BEPLIMHBI U MOJYYUM HCKOMBIH TPEYTrOJNBHUK.

Ne 39.
[TocTpoiiTe TpeyroibHUK MO CTOPOHE M MPOBEACHHBIM K HEU Me-
JIMaHe U BBICOTE.

CHayana CTpOMM MPSIMOYTOJBHBIA TPEYTOJIHUK, Y KOTOPOTO TH-
MOTeHYy3a — 3aJaHHasl MeJliaHa TPEYroJIbHUKA, a KaTeT — 3a/JaHHas
BBICOTA. 3aT€M OT OCHOBaHHS MEIMAHBI B 00€ CTOPOHBI OTKIIABIBACM
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OTpEe3KH, paBHBIE Y2 CTOpPOHBI TpeyrosnbHuka. IlotoM coenuHsem
BEPILIUHBI U [10JIyYUM UCKOMBIH TPEYTOJIbHUK.

Ne 40.
IMocTpoiite paBHOGEAPEHHEBIM TPEYTOILHUK 10 OCHOBAHMIO U pa-
JIMYCYy OMUCAHHON OKPYKHOCTH.

[TocTporM OKPYKHOCTH TAaHHOTO pajiyca, 3aTeM IPOBEIEM XOp-
Iy, paBHYIO0 HnaHHOU ctopoHe. [locie mpoBemeM cepeIMHHBIN Tep-
MEHAUKYJISIP K MOJY4eHHOMY OTpe3Ky. TouKy MepecedeHust OKpyK-
HOCTHU C CCPCANHHBIM IMECPIECHAUKYIAPOM COCAUHUM C KOHIIaMH XOp-
1L, [lomy4yrM paBHOOEIPEHHBIN TPEYTOJIbHHUK.

Ne 41

JlokaxuTe, 4TO T€OMETPUYECKOE MECTO TOYEK, YIJAIECHHBIX OT
JAHHOM MPSIMOU Ha paccTosHKE N, COCTOUT U3 ABYX MPSMBIX, apaj-
JIeJIbHBIX IAHHOW M OTCTOSIIUX OT Hee Ha h.

D

b
C

h
a

A

h
c

T.K. paccTosiHHE OT HpPSMOI 10 HEKOTOPOH TOYKHM — 3TO €CTh

MEPIEHINKYJIISAP K TOM NPSAMOM 4epes 3Ty TOUKY

TokaxkeM, uTo nrobast TOUKa, yAaleHHast OT a Ha h jexuT 6o Ha
¢, mu6o Ha b.

ITycts Touka D He mexxut HU Ha b, HEU Ha ¢, U paccTosiHue ot D 10
TOYKH A Ha mpsiMoii paBHo h.

Torma DA=hu AD 1 a.

Ho CA4 rtaxxe pasuo hu CA L a.
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CnenoBarensho, Touku C u D nmubo coBmanaror, 1ub0 MPOTHUBO-
MOJI0’KHBI OTHOCHUTENBHO MPSIMOH a.
To ecth Touka D nexwut Ha npsimoit b nim Ha c.

Ne 42,
Ha nanHOM npsMoll HaliiuTe TOYKY, KOTOpas HaXOAUTCs Ha JaH-
HOM PacCTOSTHUU OT APYTOM TaHHOM MPSIMOH.

CornacHo 3amade Ne 41, reoMeTpuieckoe MECTO TOYEK, HAXOJIs-
IIMXCS HA JAHHOM PAacCTOSIHUU OT JaHHOM MpAMOi, COCTOUT U3 ABYX
napajuIeNbHbIX MPSMBIX, TAPaAJUICIbHBIX JAHHOM, U OTCTOUT OT HEE Ha
JIAHHOE PACCTOSTHHE.

Ne 43.

Hansl Tpu Touku 4, B, C. IlocTpoiiTe TOUKy X, KOTOpast OJUHAKO-
BO yJaJIeHa OT ToYeK A U B U HaXOJUTCS Ha JAHHOM PacCTOSTHUU OT
touku C.

Touxka x qomxHa OBITh:

1) omuHAKOBO yaajieHa OT To4Yek A u B;

2) HaXOJIHUTCs Ha JaHHOM paccTosiHuH OT ToukH C.

1) Touka x JICKHUT HA CEPEIUHHOM MEPIECHIUKYISIPE K OTPE3KY
AB.

2) Touka x JIEKHT HA OKPYKHOCTH JaHHOTO paauyca, C ICH-
TpoM B Touke C.
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Hckomast Touka x JIE)KUT HA TIEPECEUYECHUH CEPEANHHOIO IMepIeH-
JUKYJISIpa U OKPY>KHOCTH.

Ne 44,
Ha nanHO# mpsiMoil HaliouUTE TOYKY, PAaBHOYAAICHHYKO OT ABYX
JaHHBIX TOYCK.

B

\

Touka x JeKUT Ha IePecCeUeHUH CEPEIMHHOIO MEPIEeHANKYIIsIpa K
0Tpe3Ky AB u npsmMoii a.

Ne 45.
Hanbl yetbipe Touku 4, B, C, D. Haiinute Touky X, KOTOpas OJ{MHA-
KOBO yzaJieHa OT Touek 4 u B u oqunrakoBo yaaneHa ot touek C u D.
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Touka x JEXKUT Ha NMEePECEUCHUU CEPEAMHHBIX MEPIEHANKYISIPOB
K oTpe3kam AB u CD.

*
Ne 46 .
[TocTpoiiTe TpeyronbHUK, €CNIM 3a/laHbl CTOPOHA, MPHIICKAIINHA K
HeH yroi M cymMMa IByX IPYTUX CTOPOH.

[TycTh manb! ABa oTpeska @ u M u yron o.. Hago moctponts AABC
takoii, utro BC = a, ABCD AB + AC =m.

Pemenne BO3MOXKHO JHIIG MPU @ < M T.K. cyMMa JIOOBIX JBYX
CTOPOH TPEYTOJIbHUKA OONBIIE TPEThEH CTOPOHHI.

IMoctpoum ABCD no neym croponam (BD = m, BC = a) u yriy
Mexay HuMu (£B = o).

IpoBenem cepenuunblii nepnenaukysip ot CD, on mepeceuer
BD B Touke A. AD = AC. Ilomygaem uckomsbiii ABCD, roe BC = q,
ABCD B=a,AB + AC =m, 1.x. AC = AD.

C

L
B m A D

Ecmu m = a, To B ABCD ZC 6yner 6onbime /D. CepenuHHBIH
neprnenaukyissp d k croponeCD mo Tteopeme 1.1. nmomken
nepecekath 60 cropony BC, mubo CD.

JlokaxkeM, 9TO CepeZIMHHBIA MEPIICHANKYIIAP MepeceKacT HMEHHO
BD.

HonyctuM, d mepecekaer cropony BC B Touke M, a npsmyio BD B
touke K. T.x. KD > BD, to ZKCD < ZBCD.

ITo croiictBy cepenunaHoro mneprnenaukynspa ADKC — pasHo-
OenpeHHbIid, TakuM obpazom, ZKCD = /D, o torma «D > ZBCD
(T.x. m > a), To ectb B ABCD 4D < ZC. IlpotuBopeune, T.¢. d mepe-
cekaet umenHo BD.

Takum 00pa3om, 3aaua UIMEET €TUHCTBEHHOE PEIICHHE.
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"
Ne 47,
[TocTpoiiTe TpeyronbHUK, €CNIM 3a/laHbl CTOPOHA, MPHIICKAIINHA K
HEH yroi 1 pa3HOCTh ABYX APYTHX CTOPOH.

ITycth maHbl 1Ba oTpe3ka ¢ u d U yrom o.

HyxHo noctpouts AABC, B kotopom BC = a, ZB = a, a |AC -
AB| = d.

3ajaua mMeer peuieHus Juwb npu d < @, T.K. U3 Hep-Ba Tpe-
YrOJNIbHUKA CJICAYET, YTO Jt00asi CTOPOHA JOJDKHA ObITh OombliIe pas-
HOCTH JIByX CTOPOH.

|. JlomycTuM Tako# TpeyroJsHHK yike mocTpoeH. PaccMoTpum nBa

A
D
d
a C
8—_ a
A
‘k
d’ C

CITyyast:
1) £ o — ocTpsiii.
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Eciu AB > AC, d = AC, To omioxuM Ha cTtopone 4B otpe3ok BD
=d, rorna AD = AB — d = AC, 1.e. TouKka A JEKHUT HA CCPSIUHHOM
nepreHaukyspe k CD.

Eciu AC > AB, TO OTJI0XHUM Ha MPOAOJKEHUH CTOPOHBI AB oTpe-
30k BD =d.

d =AC - AB, AD = AB + BD = AB + d, 1.e. AD = AC, noatomy
Touka A OyJIeT IeXaTh Ha CEPETUHHOM TNepreHauKyspe k CD.

2) Zo. — TyIIOH.

A

B //
\\d //
\%

D

AC > AB, Toraa Ha npoxo/uKeHuH cTopoHa AB otnokum BD = d,
torsa AD = AC wu Torma Touka A JIOKUT Ha CEPEAMHHOM
nepnesaukysipe k CD.

a) Eciu oo — octpwrit yrom, d = AC — AB.

[MocTpoum 4B = a.

OT10)kMM Ha 0J1HOM cTopoHe yria BC = a, a Ha AOTOJIHUTENbHOM
Oy IPsIMO#t K ipyroii cropore BD = d.

HaiineM TOuky A4, mpoBelsl CEpEIUHHBIN MEPNEHIUKYISAP K CTO-
pone CD. T.x. AB=AD -DB =AC -d, o d = AC — AB, u AABC —
HCKOMBIH.

6) Eciu oo — octpsiii yrox, d = AB — AC.

[MocTpoum 4B = a.

OTnoxuM Ha ogHO# cTopone yria BC = a, a Ha apyroid — BD
=d.

Haiinem Touky A, mpoBens cepeIUHHbIN NePIEHIUKYISAP K OTpe3-
ky CD. T.x. BA =d + AC, To d = AB — AC, Takum obpazom, AABC —
HCKOMBIH.
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«
B a/ c
.
Ecmu o’ — tymoit yron, o d = AC — AB (ananoruyso . |, a)

D

BersicHuM, Bceria i 3aa4a UMeeT pelicHue.

l.

a) B ADBC «ZDBC — tynoii (t.x. o u ZDBC cmexusie) u DB

< BC, T0 cepequHHBIN MEPICHANKYIIP 00s3aH Mepecedb CTOPOHY

BC < B u cropony BA, Takum 00pazoM, perieHne o0s3aHo CyIe-

CTBOBATb.

6) Ecmm #BDC < 90°, to ZCDA > 90°. Torga peluieHuii Her,

MHAYye eCTh CIMHCTBEHHOE PEIICHUE.

.

B ABDC £CBD — ocrpsiii (T.k. o 1 ZCBD cmexnbie), a > d, Ta-
KUM o0pa3om, eciiin ZBDC nipsiMoit WK TyTo#, TO CepeMHHBIN mep-
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neraukyysap k DC e nepecekaer ctopony BA yrina CBA u, 3Ha4YuT,
pemennit Het. Eciiu Z/DBC — octpsiid, 3a7aua nMeeT eMHCTBEHHOE
petieHue.

*
Ne 48 .
IMocTpoiiTe MPSIMOYTOJbHBIM TPEYTONBLHUK 10 KATETY M CYyMME
,Z[pyFOFO Kareta u FI/IHOTeHy3LI.

B
ON
c A ' K

Cwm. 3amauy 46.

Ne 49,

1) U3 Touku A x OKpy:KHOCTHU ¢ 1ieHTpoM O U paauycom R
npoBejieHa KacatenbHas. JlokaxkuTte, yTo Touka C KacaHus JIEKUT Ha
OCHOBaHWH paBHOOEAPEHHOTO TpeyroibHuka OAB, y kotoporo OA4 =
AB, OB = 2R.

2) TIpoBeauTe KacaTeabHYIO K OKPYKHOCTH, MPOXOJISIILYIO
Yyepes JaHHYI0 TOUKY BHE OKPYKHOCTH.

123



1) OC L AC no onpegenenuto. Ipomaum OC 1o Touku B Tak,
yto CB = OC. B AOBA otpe3ok AC sBiseTcs BBICOTOM U MEAHAHOH,
tak kak OC = BC 110 mocTpoeHu1o, TaknuM odpazom, AOBA — paBHO-
oenpennsiit. Otkyna A0 = ABu OB = 20C = 2R.

2) TlIpoBemeM K JaHHOH OKPYXHOCTH KacaTeJIbHYIO, MPOXOs-
IIyI0 uyepe3 JaHHylo TouKy A. CHadana coequHuM To4uku O U 4.

3areM IpoBeeM OKpYKHOCTH ¢ IieHTpoM O 1 paanycoMm 2R u OA.
OHnH nepecekarTcs B IBYX Toukax B u Bj.

OB u OB niepecekatoT okpyxHocTh B Toukax C u C;. CoeuHUB
UX C TOUKOU A, moinyuum naBe kacarenbHbie AC u AC.

AOAB u AOAB' — paBHOOenpennbie AC u AC; — MenuaHsl,
3HAYUT OHHM SBJSIFOTCS M BbicoTamu. Takum obpasom, 4C | OC = R,
ACy L OCy = R, cnegosarensuo, AC u AC; — xacarenpHbie. T.K. K
OKPY’KHOCTH MOKHO MPOBECTH He Gojiee JBYX KacaTelbHbIX (3amaua
Ne 16 § 5), To mocTpoeHHe 3aKOHYEHO.

Ne 507,
HpOBeI[I/ITC O6HIyIO KacaTeany}o K I[ByM JAaHHBIM Opr)KHO-
CTAM.

CHayana 1mocTpouM OKPYKHOCTE ¢ eHTpoM O; U pamuycoM R; —
R,. U3 uentpa O, BTOPO#l OKPYKHOCTH MPOBOJHM KacaTelbHYIO K
9TOM OKpykHOCTH (3amaga Ne 49). KacaTenbHast Kacaercst 3TOH OK-
pyxHOCTH B Touke K.
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IMpommum O;K 10 mepecedeHus ¢ OKPYKHOCTBIO ¢ IIeHTpoM O1 U
pamuycoM Rj. Ilpsmas O;K mepeceder 3Ty OKpy>KHOCTH B TOUke M.
Teneps NpoBOJUM KacaTelIbHYIO0 U3 TOUYKM M K OKPYKHOCTH C LIE€H-
tpoM O, u paauycoM R,. Takum ob6pazom, MN — mepBas kacaTelb-
mas, T.k. MN L OM, O,N L MN, cnemosarensHo, MN — o0mas
KacareybHasl.

3aTeM CTPOMM OKPYXHOCTB C IEGHTPOM B Touke O1 U paguycoM R;
+ R, 1 mpoBoMM KacarenbHYIO K He OP. O1H = R; nmpuHaIe)KuT
O1P. U3 Toukn H npoBeneM kacarenbHyto HL k okpykHOCTH ¢ TIeH-
tpom O, u paauycoMm R, Takum obOpazom, HL — BTopas kacatenb-
mas, T.k. HL L O,L uw HL 1 O.H, cnegosarensuno, HL — oOmas
KacareybHasl.

PaccmoTpuM BCeBO3MOXKHBIE BAPUAHTHI:

1) Ecau ueHTp OJHOW OKPYXKHOCTH JICKHUT BHYTPH JIPYrod u
OHHU HE MePeCceKarTCsl, TO KacaTelIbHYIO POBECTH HEIb34.

2) Ecnom meHTp OOHON OKPYXKHOCTH JIE)KHT BHYTPH APYIroOil W
OHHU KacaroTcs B OJIHOM TOUYKe, TO OJJHA KacaTellbHasl.

3) Ecnu oHu mepecekarTcs B JBYX TOYKax, TO [IBE KacaTeib-
HBIE.

4) Ecnu eIMHCTBEHHAs TOYKA MEPECCUCHUS JICKUT MEKAY HX
LEHTpaMH, TO TPU KacaTeJbHbIE.

5) Ecmu Ry + Ry < 0105, T0 4eThIpe KacaTelbHBIX.

6) Ecmu Ry = Ry u O, coBnaznaer ¢ O, T0 OECKOHEYHOE YUCIIO
KacaTeJIbHBIX.
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