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Puc. 16

T.1.24. Ecau xaTeT ¥ IPOTHUBOJIEKAIIUI eMy YyroJ OXHOIO nps-
MOYTOJILHOrO TPEYroJILHHKA COOTBETCTBEHHO PABHEI Ka-
TETy W NPOTHBOJIEMKANIEMY YIJy APyroro TpPeyroJbHH-
Ka, TO TaKHe TPEYTrOJbHUKH PaBHH (RPU3HAK PABEHCT6A
no KareTy u npoTrusoiexcawemy yzry).
m1.25. | EcJuau ramoTeHy3a ¥ KaTeT OAHOTO IPAMOYrOJbHOrO Tpe-
i yroJIbHHKA COOTBETCTBEHHO DaBHEI HIICTEHy3e U KaTeTy
l ADYTOTO TPEyroJIbHHMKA, TO TaKHe TPeYroJbHUKH DaBHEI
(npusHaKx PAB8EHCTEa NO 2unorenyse u Karery).

B npsMOYroJBLHOM TpPEYroJIbHHKE C YIJIOM 30° kaTteT, IIPOTHBO-
JIeIKaIIuil 9TOMy YIJIY, paBeH IOJIOBMHE I'MIIOTEHY3hI.
B TpeyroasHuke ABC, nzobpakeHHOM Ha PHCYHKe 164, £ C —

npamoii, £ B=30°. 3HaunT, B 3TOM TPEYTOJIbHHKE CA =—;—— AB.

B VI B. zo H. 5. ApeBHerpeueckmii marematux IIudparop
IOKa3aJl TeopeMy, HaspaHHYIo0 Teopemoil Ilugazopa.

T.1.26. B npsMOyTroJibHOM TPeyroJbHHKE KBaJpaT I'HMIOTeHY3H
paBeH CyMMeé KBaZpaToB KaTeTOB.

IIycte ABC — paHHBII IIPAMO-
YIOJILHBEIA TPEYIOJNbHUK C IIPAMEIM
yrsom C, kaTeTaMu @ U b ¥ THIIOTEHY-
3ol ¢ (puc. 165). Teopema yTBepxKaa-
er, yTo a’+ bi=c?

N3 Teopemul Ilucdaropa craeapyer,
YTO B IPAMOYIOJIHLHOM TpeyroJIbHHUKE
Jo0oii M3 KaTeTOB MeHbIlle TIHIIO-
TeHY3hI. i

A3 rTeopemn IIudaropa craeapyer,
9YT0 ecaH K IpAMOM U3 OJHOM
TOUKH IIpOBeJleHbl MNEepIeHAHUKYJSAP
M HAKJIOHHAS, TO HaKJOHHas O60Jb-
e mnepneHANKYJApa; paBHEIE Ha-
KJIOHHBIE MMEIOT paBHBIE IIPOEKIIHH;
U3 JBYX HAKJOHHBIX OoJbinme Ta,
Y KOTOpoOil npoeknusa 6oabine.
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B C A D B ~ A M C
Puc. 166 Puc. 167 Puc. 168

Ha pucyure 166 u3 Touku O K mpsimoii @ nposefeH IeprHeHaK-
Kyasip OA u HakgouHsle OB, OC u OD, npu strom OC=0OD,
a OB>O0C. Ha oOCHOBaHMM BEHIIIECKA3AHHOrO: a) OA < OB,
0A <<OC, OA <OD; 6) AC=AD, Tak kax OC =O0D; B) AB>AC,
Tak Kax OB > OC.

IIpumep 1. B Tpeyronsuuxax ABC u DMC, u306paskeHHBIX
Ha pucyHke 167, AB=MD, AB_| AC, MD | CD. Joxasars paBeH-
CTBO 9THX TPEYI'OJHLHHKOB.

Pemenwue. Y Tpeyronbaukos ABC u DMC no Y CJIOBHIO
AB=DM u ALBAC=/MDC=90°, a /BCA=/MCD xax
BepTukaabHble (T.1.4). TpeyronsHuKH paBHBI O KaTeTy M NpPOTH-
BoJse;kamemy yray (T.1.24).

IIpumep 2. B npaAMOYrosbHOM TpPeyroJbHUKE yepes cepexu-
HY ero ruroTeHy3nl IIPOBeJEeHbl NPSAMEIe, IIapaJjijiesibHBIE ero KaTe-
taM. Halitu nepumerp o6pasomsasierocs NPAMOYTOJBHHKA, €CJH
KaTeThl TpeyrojdeHuka paBHul 10 u 8 cwm.

Pemenue B tpeyronsauxke ABC (puc. 168) L A NIpSAMOM,
AB=10cm, AC=8cm, KDu MD — CpeAHUe JUHUH TPeyroJbHAKA

ABC, u monyuyum, 4rvo KD=-—%—AC=4 CM, MD=~%—AB=5 cM

(T. 1.13). Ilepumerp npsamoyronsuuka KDMA pasen 18 cm.
Ilpumep 3.B okpyXHoCTH, paguyc KoTOpPOIH 25 cm, IIpoBeae-
Hbl II0 OAHY CTOPCHY OT €e LEeHTpa JABe INapaJjejbHble XOPAEL!
panHoi 40 u 30 cm. Haiitn paccrosmme mMexzy stummu XOpAaMH.
Pemenune. Ilposegem paguyc OK, NMepneHAUKYJIAPHEIH
xopaam AB u CD, u COoefMHUM LEHTDP OKPYXREOCTH O ¢ TOUKAMH
C, A, D u B (puc. 169). Tpeyronpuuku COD u AOB paBHOGezApeH-

Puec. 171
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gpie, TaKk Kak OC=0D u OA —OB (xak pazuycsl), OM u ON —
5ICOTEL STHX TPEYroJbHUKOB, IIO reopeMe 1.20 Kaxpmaa H3 HHX
gBJfAeTca ONHOBPEMEHHO MeAHaHOl COOTBETCTBYIOILLEr0 TPeyroJib-
suKa, a Torsa DM=MC n BN =NA.

TpeyrolbHUKHU OCM u OAN npamoyroJtbie, B Hux OC =04 =
925 em, CM =20 cm, AN =15 cm. ON u OM uaiizeM 110 TeopeMe
Iiudaropa (T.1.26): ON =-/25%—15°=20 cwm, OM =-/25"— 20%=

::15 CM.
MN =ON —OM, 1. e. MN =5 cm.

90. BuEcanHAd K ONMHCAHEAS OKPYMEOCTH. UKDYKHOCTH HA3BI-
3aeTcHd ONUCAGHHOL OKOJIO TPEYTrOJbHUKA, €CJIM OHA NPOXOANT 4EPes
gce ero BeplIMHBI.

7.1.27. IleHTp OKPYHOCTH, ONMMCAHHOM OKOJIO TPEYroJbHHKA,
SBJISETCS TOUKOH IepecedyeHUdA MepNeHAUKYJIAPOB K CTO-
pOHaM TpeyroJbHHKa, NMPOBEJEHHBIX Yepe3 CepeAHHEl
9THX CTOPOH.

Muaue, IEeHTP OKPYXKHOCTH, onucaHHOH OKOJIO TpeyroJIbHHKA,
eKUT HA MepeceueHHH CepeJMHHEIX NepIeHANKYIAPOB K CTOPOHAM
TPeyroJIbHUKA.

Ha pucynxe 170 OKPYXHOCTBH oOfuCaHa OKOJIO TPEYroJIbHUKA
ABC. Ilentp sToit okpyxHOocTH O ABJIAETCA TOYKOM IiepeceuyeHud
cepeAMHHBIX IEePIeHAUKYJIAPOB OM, ON u OK, npoBeieHHBIX CO-
orpercTBeHHO K cropoHam AB, BC u CA.

OKpYKHOCTh Ha3BLIBA€TCA 6NUCAHHOU B TPEyroJbHUK, €C/I oHa
nacaeTrcss Bcex ero CTopoH. ‘

T.1.28. | IleHTP OKpYMHOCTH, BIIMCAHHOH B TpPEyroJbHHUK, HAB-
JIseTcsi TOUKOH IepeceueHUsA ero GHCCEKTPHC.

Ha pucyuke 171 OKpPYKHOCTh BIHCAHA B TPEyrOJILHHK ABC.
IlenTp »TOH OKpyskHocTH O sABIAETCA TOYKOH IIepeceyeHHsa Ouc-
cektpuc AO, BO m CO COOTBETCTBYMOIHX YIJIOB TPEYTrOJBHHUKE.

II puMep. BrpaMoyroibHOM TPeyroJIbHUKe KaTeTHl PaBHBI 12
u 16 cm. Beruucaurs paguychi: 1) BIHCAHHOHN B HET0 OKPYMKHOCTH;
2) onuMCcaHHOHM OKPY K HOCTH.

Pemenue. 1) Ilycts ZaH TpPeyroJbHUK ABC, B KOTOpOM
£C=90°, BC=12 cm, AC=16 cm, O — nenrp BIKCAHHOM
okpy:kfocTn (pue. 172). Ilepumerp TpeyrosbHHKA ABC paBeH
CyMMe YABOCHHO¥ THUIOTEHY3H H JAHaMeTpa BIKCAHHOH B Tpe-
YTOJILHUK OKPYXHOCTH (MCIONBL3yHWTe ONpeReIeHue KacaTeJBLHOK
K OKDPY)XHOCTH M pAaBEHCTBO NPAMOYTOJBHBIX TPEYroJLHUKOE
AOM u AOK, MOGC u LOC no rumorenyse u KareTy).

Taxkum oOpasoM,

AB+BC 4+ AC=2AB-2r, oTKYAA

2r=AB-+BC+AC—2AB=BC+AC—AB.
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Puec. 172 , Puc. 173

AB=20 cm no Teopeme IIndaropa (T.1.26). 2r=8 cm, T. e.
r=4 cwm.

2) IlenTp onucaHHO# OKOJO NPSMOYrOJBHHOI'O TPEYrOJBHHKA
OKPYMHOCTH COBIAZAaeT C CEepeAMHOH runoreHysnl. B AABC no
teopeme IIndaropa (T.1.26) maxogum AB=-/127+ 16%2=20, or-
KyAa paanyc ONMHCaHHON oKpyxHocTu R=10 cm (puc. 178).
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§ 6. CoorHOmEREA MekAYy CTOPOHAMH
H YyIrJaMH B OPAMOYTOJBHOM
TPEYToJbHNKEe

32. Kocumyc, cmryc m TanreHc. Kocu-
HYcom ocTpozo Yena NpAMOYTrOJBHOTO Tpe-
YrOJIbEMKAa HAa3bIBA€TCS OTHOIIEHHEe IPH-
JIEJKamiero KarTera ¥ runorexyse. Kocunye
yria a obosHavaerca Tak: cos o. Ha pucys-
Ke 213

AC
COS o= 37 .

Puc.

213
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T. 3.1. KocuHyc yrJja 3aBHCHT TOJIBKO OT TIpPaAyCHOH MeEpH
yrJa.

Cunycom yzaa o (0ob6o3rauaerca sin o) HasblBaeTca OTHOIIe-
HHe NMpoTHUBoJexamero xarera AB Kk runorenyse BC (puc. 213):
AB

sin g=—,
BC

Tanzencom yeaa o (obosHauaerca tg o) HaseIBaeTrcs OTHO-
IeHue IIpoTHBoJexaIllero karera AB K npuiaexamemy AC
(puc. 213):

AB

tg a= "

CuHyc M TaHreHC yrJjia, TaK JKe KaKk H KOCHHYC, 3aBMCAT TOJb-
KO OT BEJIMYUHBI yrJIa.

HOas sin a, cos o, tg o cocraBjieHBI cIelnUaJbHBIe TaOJHIIBL
IOTH TAOJHIBLI MO3BOJAIOT II0 JAHHOMY YIJIy O HaMTH sin a, cos a,
tg oo nmau o 3HaueHHsAM Sin a, cos o, tg 00 HAHTH COOTBETCTBYIO-
muii yroJyi. IlosicHeHMsA, KaK IIOJIb30OBATHCA STHMH TabJauIlaMH,
nomemersl TaM ke (cm. B. M. Bpaauc. Yerslpex3aHauHsle MmaTema-
Tuyeckue Tabaunel.— M.: IlpocBemienue, 1986).

Has cuHyca, KOCHHyca M TaHIreHCa YIJIOB HMEIOT MeCTO CJie-
AyIOLIMEe TOXAeCTBAa:

sin? a4 cos? a=1, (1)
2 1
1""‘ tg a= 0082 o ® ) (2)

tga sin“ o

3HaueHNe 3TUX TOMKIECTB 3aKJIOUYaeTCs B TOM, YTO OHHU II03BO-
JIAIOT, 3HaA OAHY M3 BeJHMYHH Sin a, cosa uau tg o, Han'rn Be
npyrue. Ecau, Hanpumep, sin a =a, To U3 Toxgecrna (1) cos® o =
—1—sin’a=1—a? orkyaga cos a = —+-/1—a”.

T. 3.2. Haa mob6oro ocrporo yrja o cnpasBefJiNBBl paBeHCTBA
sin (90° — a)=rcos a, cos (90° —a)=sin a.

3HayveHHUs CIHHYyCA, KOCHHYCA U TaHreHca HEKOTOPHIX yIJIOB
(30°, 45°, 60°) npuBeaeHsl B Tabiuie:
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e

IIpu Bo3pacTaHMH OCTpOro yria sin o u tg o BO3pacra-
IOT, a COS o. yOnIBaer.

T. 3.3.

3HaYeHUs CHHYyca, KOCMHyca M TaHI'eHCa MOYKHO OIIpeleJINTh
He TOJIBKO AJISE OCTPBHIX YIJIOB, HO M JJasa Jjioboro yriaa or 0° no
180° (cMm. uacTp I).

T. 3.4. O nsa moboro yria a, 0°<<a<<180°,
sin (180°— a)=sin a,
cos (180°—oa)= —cos a,
tg (180°—a)= —tg o gna a=+90°

IIpumep 1. Bamucars B NOpPAAKe BO3pacTaHHs uHCIA
sin 20°, sin 45°, sin 90°, sin 30°, sin 60°, sin 70°.

Pemenue. IIo Teopeme 3.3 sin a (0°<<a <<90°) pospacra-
er npum BospacraHuu o. Iloaromy sin 20°<Csin 30°<sin 45° <<
<< sin 60° <<sin 70° <<sin 90°.

IIpumep 2. Vupocrurs BupaxkeHue 2sin®a - cos®a—1.

Pemenune. IlepBuit cnoco6. 2sin’a4cos’a—1=

« 92 . o o
=2 sin® a4 cos® o —(sin’® a 4 cos? a)=2 sin® o }-cos® & —sin® o —
—cos’ a =sin? a.

Bropoii cmoco6. 2sin?a-+4cos?a—1=sin’®a+}sin’a -+
+cos’a—1=sin’a+4+1—1=sin’a.

33. CooTHOmMIEHAS MeXJAy CTOPOHAMH H YyrjaMm B uOp4d-
MOYTOJBHOM TpeyroiabHuke. U3 omnpegeneHuit sin a, coso, tga
rojiyyaeMm cJeAyiollue IIpaBHja:

KareT, mpoTUBOJSIEXKALIUNA YIJYy O, paBeH NIPOHU3BEeAECHHUIO
FHIIOTEHY3bI Ha sin o.

KaTer, npunexamuii K yrjay o, paBeH IIPOU3BEAECHHUIO
I'HIIOTeHY3hI Ha COS d.

KaTeTr, mpoTuBOJIeKAUIHIA YIJIy O, PaBeK IIPOU3BEAEHUIO
BTOpPOro Kartera Ha tg a.
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IOTH NpaBHJIa HO3BOJIAIOT, 3HAA OAHY M3 CTOPOH INPAMOYTOJIb-
HOrO TpEeyroJbHHMKAa M OCTPRIH Yroj, HaXOAWUThL JABe ApPYrHe CTO-
POHBEI, a 3HaA JABe CTOPOHBI, HAXOAUTH OCTPhIe YIJHl (C IIOMOIIbIO
creuuaJbHBIX TaOJHIL).

KaTer npAMOYroJbHOro TpPeyrojJbHHKA eCcTh cpedHee
nponopyUoOHALbHOE MEXAY THIIOTEHY30M M €ro IIPOeK-
Iue Ha I'HIIOTEHY3Y.

Bricora NIpAMOYIroJIbHOTO TpPEYroJIibHHKa, OIIYyIlleHHadA
H3 BEPUIHHHI IIDAMOI'o yrJja, e€CrTb cpexHee IIPpOIIOPIIHO-
HaJbHOEC MeEXAY IIPDOCKIIMAMH KAaTE€TOB Ha THIIOTEHY3Y.

HassaHue «cpedHee nponopuuorHalbHoe» ONPaBABLIBAETCA TeM,
YTO YHCJO x=-\/b_b SABJISIETCA CPEAHHMM YJICHOM IIPOMOPIHHU q:.X =
=x:b.

B npamoyrossrom TtpeyroabHuke ABC (pmc. 214) /C npsa-
Mo, AD u BD — npoexkuuu kKareroB AC m BC Ha rumorexysy.
CorsacHo cKa3aHHOMY BHIIIIe CIIpaBeAJIMBLI pPaBeHCTBA

AC=-/AB-AD,
BC=-/AB-BD,
CD=-/AD-BD.

Il pumep. Habuaogarens, Haxozach Ha BeICOTe 18 M, 3ame-
THJI TOJ YIJIOM NOHMMeHUS B 6°18 HeuszBecTHBI O00BEKT.
HaiiTu paccrosaHue (II0 ropusoHTAaJIM) OT -OCHOBaAaHMA HabOmI0za-
TeJIbHOTO IMYHKTaA A0 3TOro o6bexTa.

PemeHue. ITo ycaosuro 3agauu BC=18 m, L MCA =6°18’
(pmec. 215). Craeposarensuo, LACB=83°42’. B AABC wussecrt-

HO, 4TO
AB=BC tg 83°42’=18.9,0579;
AB~163 m.
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34. Teopema xocuHycoB. TeopeMa CHHYCOB

T. 3.5. KBaapar n10060if CTOPOHBEI TPEyroJbHHKa paBeH CyMMe
KBAZpaToB ABYX APYFrHX CTOPOH 0e3 yZABOEHHOro Ipo-
U3BeleHUSA ITUX CTOPOH Ha KOCHHYC yrIJjia MeXAYy HHUMH
(reopema Kocurnycos).

B A ABC (puc. 216) nmo TeopeMe KOCHHYCOB HMeeM:
BC*=AB?’4+ AC>*—2AB-AC-cos a.

CineZcTBUA U3 TeOpPEeMbl KOCHHYCOB:

1. KBasipaT CTOPOHHI TpeyroJbHHKa paBeH CyMMe KBajpa-
TOB ABYX APYI'HX CTOPOH « - » YIBOEHHOe IIPOH3BEeJeHHE OAHOI
U3 HUX Ha IIPOEKIHIO APYroi. 3HaK « -+ » HaAo O6pars, Korjga mpo-
THBOJICXKAIIIHM YroJ TYIIOH, a 3HaK «—», KOFrga yroJl OCTPBHIif.

HAns cayuass, usobpaskeHHOro Ha pHcyHKe 216, MoxXHO 3anu-
caTh, YTO

BC*=AB*4+ AC*—2AC-AD.

2. Cymma kBajgpaToB pAuaroHaJjeii mapaJjjejorpaMma paBHa
cyMMe KBaJApaTOB ero CTOpPOH.

Hdasa mnapanasesorpaMMa, H300pa’skeHHOro Ha puUCyHKe 217,
MOKHO 3ammcaTth paBeHcTBo AC’-+ BD?—= AB?+4 BC*+4 CD?4 AD?.

T.3.6. | CropoHB TpeyroJbHHKa IIPONOPIMOHAJBHEL CHHyCaM
IIPOTHBOJIEKALUIUX YIJIOB (Teopema CuHYyCO8).

B AABC Ha pucyHke 218 mo TeopeMe CHHYCOB ME HMeeM:

a b ¢
sine sinfp siny ’

H3 TeopeMBl CHHYCOB CJIeAYyET, YTO B TPEYroJbHHKe IIPOTHB
GoJsblliero yrijia JIeKHUT GoJIbIIass CTOPOHA, MPOTUB GOJbIIEH CTO-
POHBI JIKHUT OONMBIIHI YroJ.

Ecnu B TpeyronprHure ABC (puc. 218) a<<b, To o <f; ecan

B>v, To b>c.
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Pue. 221

Il pumep 1. JIna uaMepeHus BBICOTHI IIpeAMeTa, OCHOBA-
Hue A KoToporo HezocTymHo (puc. 219), BHIGHpPAIOT HEKOTOPYIO
TOYKY B u Ha npamoit AB usmepsior 6asuc FB=m. U3 Touek
F u B usmepsaiorT yrasl o ¥ f, IOL KOTODHIMH BHAHA HAUBHICHIAS

m sin & sin
rouka C aToro o6wexra. Jokasars, uro H = —— (a_B)B—}-h, rge
h — BBICOTA YrJIOMEpPHOro MHCTpyMeHTa, u £ A =90°,
Pemenne. H=AC-+h. Wz tpeyronsiuxka CFB mo Teope-

CF m __ msinp
me cunHycos (T.3.6.) Snp sma—p)’ OTKYZA CF---————————--Sin )"
N3 rtpeyroapHuka AFC AC=CF sin a =w—§- Hrak,
sin (o —B)

m sin o sin B
~ sin (¢ —p) +h

Ilpumep 2. IIo ogHY CTOPOHY DEKH OTMeuYeHBI ABE€ TOUYKH
A n B. Paccrosume AB=a=23784 M. Briuucaure paccTosuue
MexKAY ToukaMu C u D, HaXOAAIMMHCS IO APYryl0O CTOPOHY pe-
KH, ecau AaHn L BAC=o, L BAD=f, LABC=08, L ABD=yv
(puc. 220).

Pemenwune Uz AACD mo Teopeme xocunycos (T.3.5)

CD*=AD*+ AC*—2AD-AC cos L DAC, L DAC=a—B.

U3 A ABD no teopeme curycos (T.3.6)

AD a ___asiny
sy sm(pry) > OTHVAR AD=r
AC a __asind
N3 AABC m——m, OTKyZda AC————-———Sin (@+0) .

oD sin? y sin®8 9 sin y sin § cos (@ — B)
=a m sin” (o - ) m .

35. Pemenne TpeyroJdbHHKOB. Pewenue TpeyzoabHUKO8 COCTO-
UT B HaAXOMJEHHMH HEH3BECTHEBIX CTOPOH H- YyIJIOB TPeYroJbHHKA
II0 U3BECTHBIM €ro yrjam u crTopoHaM. Byaem o6o3HavyaTep CTOpPO-
HBl TpeyrojJibHHKa 4epe3 a, b, ¢, a NIpOTHUBOJEKAIIHEe HM YIJbI
COOTBETCTBEHHO uepe3s a, P, V.
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Puc. 224

ITepeuucaiuM OCHOBHBIE 3aflauyd Ha pellIeHHe TPeyroJbHHUKOB.

Bagaua 1. JaHBl CTOpOHa a M [Ba yrJja TpPeYroJbHHKA,
manpumep P u y. Halitu Tperuit yroa u ocrajibHble JiBé CTODOHHI.

Ha pucyuxe 221 B tpeyroasruxke ABC pano: CB=a, /. B=2§,
/. C=v. HyxHo Haiitn b, ¢, LA.

Pemenue. Z A Haiizem mo teopeme 1.21, b u ¢ — mo Teo-
peme 3.6.

3agaua MMeeT pelreHue, ecau f-y<<180°.

EauHCTBEHHOCTh pellieHHs cjenyeT u3 Teopems! 1.16.

Bagaua 2. JlaHB ABe CTOPOHBI, HAIPUMep @ U b, U yrox Yy
Mexxay HuMmH. HaifTm ocrajbHBIe [jBa yrja H TDETBIO CTODOHY.

Ha pucynke 222 B Tpeyronpruxke ABC pano: BC=a, AC=D»
u £ C=v. HyxHo HaiiTu ¢, oo u f.

Peu e Hue. Cropony ¢ Haiigem mo reopeme 3.5, @ u § — 1o
reopeMe 3.5 uau mo reopeme 3.6.

3azaua Bcerjga MMeeT pelleHue.

EnMHCTBEHHOCTh pelIeHUs ciexyeT M3 Teopemsl 1.15.

Bagaua 3. Jlanel ABe CTOpPOHEI, Hampumep a u b, u yrod,
IPOTHUBOJIEKAIMI OAHOIM M3 HuX, Hanpumep o. Haittu ocranbHBIe
IBa yrJja U TPeThbIO CTOPOHY. ‘

Ha pucynkxe 223 B tpeyroanHuxe ABC pano: BC=a, AC=0),
/. A=oa. HyxHo Hauitu ¢, f, 7.

PemeHue. Yron P Haiizem 1o Teopeme 3.6, y — mo Teo-
peme 1.19, ¢ — mo Teopeme 3.6.

3azaya MOMKeT He MMETh pelIeHHHM, MMeTh OAHO pelleHue, ABa
pelieRus.

SBagauva 4. JJausl Tpu CTOPOHB TpeyroigsHuka. Haitu ero
yTJIEL.

Ha pucyuke 224 B TpeyronbHuxe ABC gano: AB=c, BC=a,
AC=0»b. HyxHO HauTH o, B, 7.

PemeHue. Crauasa HaiizeM OZUH H3 YIJIOB Q, J HJH Y IIO
Teopeme 3.5. Barem 6yieM mocTymnaTh, KAk B 3agaue 2.

3anzadya MMeeT pellleHHe, ecJM OOJbIIas CTOPOHA MEHBIEe CyM-
sMbel aByX apyrux (T.1.12).

EnMHCTBEeHHOCTL peuHIeHHuA ciexyer u3 teopemn 1.17.
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15. Tpeyroasnnxn. T peyzoavHuKom HaspIBaeTca dpurypa, KoTo-
Pas cocrouT us Tpex Touek, He JeKAIUUX Ha OZHOH NMPAMOH, U TpeX
OTPe3KoB, mOmapHO COeIMHAINUX 5TH TOYKHM. Touxy Ha3LI-
BawoTca eepuwunamu TPEYroJbHHKA, & OTPE3KHU — €ro CTOPOHAMU.
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TpeyroabHuk o6o3HauaeTrcsa ero BeplUIMHAMH. BMmecro cJoBa
«TPEYTroJIbHUK» YHOTPEeOJNAIOT 3HAUOK A.
Ha pucysnke 151 musobpaxxeH TpeyroasHuxk ABC; A, B, C —
BEepIIMHBI 3TOoro TpeyroabHuka; AB, BC u AC — ero CTOpDOHHI.
Yeaom Ttpeyzoavhukxa ABC 1npu BepminmHe A HasbiBaeTCs
yroa, obpasoBaHHBI# nonynpsambeiMu AB u AC. Tax e omnpege-
JAIOTCA yrJjbl TpeyrojJbHMKa Hpu BepuimHax B u C.

T.1.12. Ecau npamasa, He mnpoxoxsamas HU dUYepe3 OAHY H3
BepIIMH TPEYroJIbHHKA, IIepeceKaeT OgHY U3 €ro CTOPOH,
TO OHA MEePeCEeKaeT TOJBKO OAHY U3 ABYX APYTHX CTODOH.

Buvicoroii TpeyrosibHuKa, ONYUIEHHON U3 AAHHOI BepIIMHBI, HA-
3bIBAETCA NMEePIEHAUKYJIAD, IPOBEeAeHHBII U3 5TOH BEPHIMHEI K IIPS-
MO, copepiammeii IIPOTUBOJIEKAIILYIO CTOPOHY TpeyroiabHura. Ha
pucynke 152 orpesox AD — BrIcOTa TpeyroabHuka ABC.

BuccexTpucoii TpeyroibHUKa Ha3hIBAETCA OTPE30K GMCCEeKTPHUCHI
yrjga TpeyYroJbHHKa, COeAHHSIONIUI BepIIHHY . C TOYKOH Ha
IIpoTuBoOJexalle cropoHe. Ha pucynke 153 orpeszoxk AD — Guc-
cexTpuca TpeyroabHura ABC.

Meduanoii TpeyrojibHUKA, IIPOBEeNEHHOH M3 NaHHOM BepINUHEI,
Ha3bIBAETCS OTPE30K, COeAHHSIONIMII 3Ty BEpPUIMHY C CepezuHOH
IIPOTHUBOJIEKALEH CTOPOHEI TpeyroabHuka., Ha pucyHke 154 orpe-
30Kk AD — meauaHa TpeyroanHura ABC.

CpedHell auHuell TpeyrojJbHHUKA Ha3blBaeTCd OTPE3OK, COemHu-
HAOIIUN CepeAHHBl ABYX €ro CTOPOH.

T.1.13. CpenHaa TUHUS TPEeYroJbHUKA, COELUHAIONAA CepefUHbI
IBYX HKaHHBIX CTOPOH, mapaJjjejbHa TpeTbheif CTOpOHE
M paBHa ee MOJIOBHMHe.

Ilycts DE — cpepusaa auHua tpeyroabHura ABC (puc. 155).
Teopema yrBepxzaer, uro DE||AC u DE=—;—— AC,

Hepasencreom TpeyzonvHUKa Ha3EIBAETCS CBOMCTBO PacCTOAHUAM
MEXAYy TpeMs TOYKaMH, KOTOpOe BhIpaKaeTcsa CJefyiolleH
TEeOPEMOH.

T.1.14. KaxoBel 0bI HH OBIJIM TPH TOYKH, PACCTOTHHE MEXAY
JIO0BIMHK ZBYMSA H3 3THUX TOYEK He 0OJibIIe CYMMEI pac-
CTOAHHHM OT HHUX JO TPeTheHd TOUKH.
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Puc. 156

IIycte A, B, C — Tpu paHHBle TOukHM. B3amMHOe pacmosyoxe-
HHE OTHX TOYeK MOXKeT OBITh Pa3jIMUYHBIM: a) ABe TOYKH M3 Tpex
HJIKM BCE€ TPH COBIAJAAIOT, B 3TOM CJIydyae YTBepKAECHUE TEOpPeMbl
O4eBHJAHO; 6) TOYKHM pa3aMYHBI ® JIeXKAT HAa OAHOH mpaMoi
(puc. 156), oaHa m3 HuX, Hanpumep B, NexuT MexAy ABYMSA
ApYrUMH, B 3ToM ciaydae AB-+4+BC=AC, oTKyxa cjaenyer, 4ToO
KayKaoe H3 TpeX pacCTOAHMM He GoJbllle CyMMBI ABYX APYTHX;
B) TOUKH He JIeXKAT Ha OAHOH mpsamoit (puc. 156), Toraqa Teopema
1.14 yrBepxpaer, uto AB<<AC- BC.

B ciy4ae B) Tpu Touxku A, B, C aABaAOTCA BepIIMEAMU Tpe-
yronpHura. llosTomy 6 a106om Tpeyzonrvhukxe waxdas cTopora
MeHbUle CYMMbL Jd8Yx Opyzux CTODPOH.

IIpumep 1. CymecrByer au Tpeyroasuuk ABC co cTopoHa-
mu: a) AB=5 cm, AC=18 cm, BC=12 cm; 6) AB=T cm
AC=8 cm, BC=12 cm?

Pemenue. Jna cropor rpeyronpHuka ABC momxHBI BEI-
IIOJIHATHCS HepaBeHCTBA:

’

AB<AC-+BC, (1)
AC<AB+ BC, (2)
BC<AB-L AC. (3)

B cayyae a) HepasercTBO (2)
He BERINIOJIHAETCHA, 3HAYUT, TAKO-
'O PacHoJIOKEHHSA TOYEeK ObIThH
HE MOJKeT; B caydae 0) HepaBeH-
ctBa (1) — (3) sBrImonusIOTCH.

IIpumep 2. Haiitu pac-
CTOSAHUE MEMAYy NYHKTaMu A u
B, pasgeneHHBIMH IpPEHATCT-
BHUEM.

Pemenue., Ona naxomx-
AC€HUS PaCCTOAHUS IIPOBEIINBA-
€M ©6asuc CD u NPOBOAHM
Ipamele BC u AD (puc. 157).
Haxozum touxy M — cepelUHY
CD. TIposogum MN|BD u
MP | AD.
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16. PaBeHCTBO TpeyroJsHHEKOB. [IBa 0T pesrxa Ha3BLIBAIOTCHA Dag-
HbIMU, ECJTH OHH HMEIOT OJUHAKOBYIO AJIUHYy. [IBa y2na Ha3wIBaAIOTCSH
DABHbIMU, €CJIN OHH UMEIOT OJUHAKOBYIO YyIJIOBYIO MepYy B rpajycax,

Tpeyzonvnuku ABC n A B|C, Ha3bIBAIOTCA DPABHLLMU, €CIIH y
HUX

AB=AB,, BC=B,C,, AC=A,C,,
LA=LA, LB=/LB, £LC=/LC,.

KpaTko 3T0 BEIpasKkaioT CJOBAMH: TPEYrOJbHUKU PaBHEI, €CJIH ¥
HHX COOTBETCTBYIOILIME CTOPOHBI ¥ COOTBETCTBYIOLI[HE YIJIbl PABHBEI.

ChopmynupyeM ocHO8HOE CB80UCTE0 CYW,eCT806GHUSL PABHLLX
TPEeY20NbHUKO08 (AKCHOMY CYIeCTBOBAHUS TPEYrOJBLHUKA, PABHOIO
AaHHOMY ).

A-1IV,, Kaxos 6nl HU ORI TPEYroJbHHK, CYIIECTBYET PaBHBIM
eMy TPEeYroJbHHK B 3aJJaHHOM PAacIOJIOXKEHHMH OTHOCH-
TeJIBHO AAHHOH IOJYIIPpAMOMH.

CrnpaseaysiuBel TpM IIPU3HAKA PABEHCTBA TPEYroJbLHUKOB.

T.1.15. Ecau gBe CTOPOKBI M YroJ MEXAY HHMH OAHOIO Tpe-
yroJbHUKA PaBHBI COOTBETCTBEHHO JABYM CTOPOHaAM H
yrjay MeXAY HHMH APYroro TpPeyroJbHHKa, TO TaKHe
TPEYroJLHUKU PABHHEI (NPU3SHAK DPABEHCTEA T PeYzoNbHU-
Ka no 08YyM CTODPOHAM U YaaYy MexdY Humu).

T.1.16. Ecnu cropoHa ¥ mpujexaliue K Heil yrjbl OogHOro Tpe-
YrOJBLHHKA PAaBHBI COOTBETCTBEHHO CTOPOHEe H IIPHJerKa-
UM K HeH yrJaMm Jpyroro TpeyrojrHHKa, TO TaKHe
TPeYroJIbHUKH DaBHBl (NPU3HAK PABEHCTEA TPeYyzonb-
HUKO8 NO CTOPOHE U NPUAeHAWUM K Hel yzaam).

T.1.17. Ecau Tpu CTOPOHBI OAHOrO TPEeyroJbHHKA PaBHBLI COOT-
BeTCTBEHHO TPEeM CTOPOHAM JAPYroro TpeyroJibHHKa, TO
TaKHe TPEeyroJbHUKH paBHEI (npu3HaK paseHcTea Tpe-
Y20NlbHUKOB NnO Tpem CTODPOHAM).

IIpumep. Touku B u D sexaT B pa3HBIX IOJYILIOCKOCTAX OT-
HocuTeabro npamoit AC (puc. 158). UssecTHo, uro £ BCA = /L DAC
u £LDCB= /Z BAD. JokasaTts, uto NABC= ACDA.

Pemenue. LBCA=/DAC mno ycnosuio, u <LBAC=
=/ DCA, Tak KaK 5TH YyIJIbl IOJIyUY€Hhl BEIYHUTAaHHEM M3 PaBHBIX
yraos BCD n DAB pasumx yraos BCA u DAC. Kpome sToro, B
yKa3aHHBIX TPeyrojJbHuKax cropoHa AC obmasa. ITH TpeyroJjb-
HAKH PaBHHI 110 CTOPOHE M INpHJIEKAIUM K Hei yrjaam (T.1.16).

17. PapHOGeAPEeHHBIA TPEeyroJdbHHK, TpeyrojibHUK Ha3bIBaeTCH
pPa8HOO6eOperHblM, €CJIH Yy Hero ABe CTOPOHBI PaBHBI. OTH PaBHBIC
CTOPOHBI Ha3LIBAIOTCA 60K06bIMU CTOPOHAMH, & TPEThA CTOPOHA HA-
3LIBAETCA OCHOB6QHUeM TPEeYyroJIbHHUKA.
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Puc. 158 Puc. 160

B TpeyroanHuxe ABC (puc.' 159) AB=CB, 3mauur, AABC
napHoGenpeHHRI ¢ ocHoBaHuem AC.

1.1.18. l B paBHOOezpeHHOM TpeyroJbHHKe YIJbl IIPH OCHOBAa-
HUH paBHBHI.

T.1.19. l Ecinu B TpeyrojJpHHKe ABa yiJjla paBHBI, TO OH paBHOOex-
peHHBIHN (oOparnas Teopeme T.1.18).

T.1.20. B paBHOOGeZIDEHHOM TpEyroJbHHMKe MeauaHa, NpPoBeJfeH-
Hasfi K OCHOBAHWIO, ABJIAETCA OMCCEeKTPHMCOM M BBICOTOMN.

MOKHO TaKMXe K0Ka3aTh, YTO B PAaBHOOELPEHHOM TPEyroJbHHUKE
3BICOTA, INPOBELEHHAA K OCHOBAHHIO, ABJIgeTcss OHcCeKTpmcoir u
MeamaHoii, AHAJIOrMYHO OHCCEKTPHCA PaBHOOEAPEHHOr0 TPEyroJyk-
dHKa, NMPOBEeJleHHAs M3 BEPIIMHBI, NPOTHBOJIEKAIEH OCHOBaAHHIO,
ABJIAETCS MeAMAaHOIl M BBICOTOI.

TpeyroNbHUK, y KOTOPOr0 BCE€ CTOPOHBEI pPaBHbI, HAa3bLIBAETCH
DPABHOCTOPOHHUM. .

IIpumep. B tpeyronsauke ADB yron D pasen 90°. Ha
IpOAOKeHuHn cTopoHbl AD ornoxeH orpe3ok DC=AD (touka D
JISKHUT MexaAy Toukamu A u C) (puec. 160). Toxasarp, 4TO Tpe-
yroabHHK ABC pasHOOeZpeHHBIH. ..

Pemenune. B tpeyronsnukax ADB u CDB wu3BeCTHO, YTO
AD=CD, BD — o6muiaa cropoHa, a £ BDA = £ BDC=90°. Cne-
zoBarejabHo, A ADB—= ACDB 1o FByM CTOPOHAM H YrJay MexXIAy
sumu (T.1.15).

W3 paBeHCTBA TpPeyroJbHHUKOB cJjeayer, uyro BC=AB, T. e.
A ABC pasHOOEADEHHBIN.

18. Cymma yraos rpeyroasHuExa. ChopMmynupyeM oueHb BaX-
HYIO AJIsi Kypca I'eOMETPHUM TeOpEeEMY O CyMMe YIJIOB TPEyroJbHHKA.

T.1.21. | Cymma yrsios Tpeyroabauxa pasHa 180°.
W3 Teopemut 1.21 caepyer, 4To y J1060ro TpeyroJbHUKA
xXoTA OBl ABa yrJjia OCTpBHIe.

Brewnum yznom TpeyroJbHHKA NPHU LaHHOH BepIINHE Ha3blBa-
eTCA YyroJi, CMeXHBII C yrjIOM TpPeyroJILHHMKA IIPH 9TOM BepIlIINHe.
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Ha pucyuxke 161 < BCD — sHemHwmii yroa tpeyroiabHurka ABC.
YTOOK He MYyTATH YIOJ TPEYTOJNbHUKA IpX ZaHHOX BepNIWHe C BHEMI-

HHM YTJIOM NDPH 3TOH JKe BEPINMHE, €ro HA3KBAIOT GHYTDEHHUM
Y2a0M.

T.1.22. BHewHui yros TpeyroJpHHKa paBeH CyMMe ABYX BHYT-
PEeHHHX YIJIOB, HE CMEXHBIX C HUM.

W3 reopemnr 1.21 cnegyer, uro y mo6oro TPEYTOJbHHUKA XOTH
OBl ZBa yrJyia OCTpBIe.

Iipumep. B rpeyronmnunke ABC (puc. 162) L A=60°
£ B=80°. Buccexrpuca AD 5Toro TpeyroJnrHHKa OTCEKAET OT HEro
A ACD. HaiitTn yrasl 3TOro TpeyroJbHHKA.

Pemenune. LDAB=30° Tax kak AD — 6ucceKTpHca yrja
A (em. m 15). LADC=30°+80°=110° kax BHemHHI yroJ
AABD (T.1.22). £C=180°—(110°+430°)=40° TI0 Teope-
- Me o cymme yriaoB AACD (T.1.21).

19. Hpamoyroasnsii Tpeyromsumk. Teopema ITugaropa. Tpe-
YrOJBHUK HA3BIBACTCA NPAMOY20AbHbIM, €CIAN Y HEr0 ecTh IIPAMOH
yroq. Tak Kak cymMma yrJoB “TpeyroJrHuKa pasHa 180° To y
OIPAMOYTOJIBHOrO TPEYTrOJbHHKA TOJBKO OAWH NIpsaMoii yroa. Isa
APYTHX yIJa NIPAMOYTOJIBHOI'O TPeyroJIbHUKA OCTphle. OcTphrIe yriasl
JononHusawoT Apyr apyra xo 90°. CropoHa mpAMOYroJBHOTO Tpe-
YroJbHUKA, IIPOTUBOJIEKAIILAA IIPAMOMY YIJIy, Ha3bkIBAeTCA 2UNOTe-
HY30i, pBe ApYrue CTOPOHBI HasmIBaoTca KkarTeramu. A ABC,
H300paXeHHBIH Ha pucyHke 163, npamoyroabuniii, /£ B npamoii,
CA — runorenysa, CB u BA — kaTerTsl.

H1a NpsAMOYroJabHEIX TPEYTrOJLHUKOB, KPOME TPEX M3BEeCTHBIX
HaM IIPHM3HAKOB PaBEHCTBA HMEIOTCHA JApPyrue NPU3HAKH.

T.1.23. Ecsau runorenysa M ocTpHIi yroJ ofHOro IpAMOyTroJiLHO-
r0 TPEYTOJBbHHKA COOTBETCTBEHHO PAaBHHI I'MIIOTEHY3e H
OCTPOMY YrJIy ZApPYroro TpeyrojIbHHKa, TO TaKue Tpe-
YTOJILHHKU PaBHEI (NPU3SHAK PAGEHCTEA NO 2UNOTenYy3e U
OCTPOMY YenyY).




