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— Jlomaminee 3ananue: KoHTponbHBIE BONPOCHL. 3a1a4H.

BBEJIEHHE

B xaxnom maparpage crpylnnupoBaHbl TEOPEMbl, KOTOPbIE B yueOHUKE
pacchlllaHbl 110 pa3HbIM [VIaBaM. 3/1€Cb Mbl KOMIIAKTHO HAIIOMUHAEM TEOPHIO,
MIPUBOAMM NMPUMEPBI PELIEHNUS XapaKTEePHBIX 334a4, JT0Ka3bIBAEM HEKOTOPHIE
JIOIIOJTHUTEJIbHBIE YTBEPXKACHUs, [IOKa3blBae€M OIpeAeiIEHHbIe MPUEMBI pe-
HICHHH.

[Ipexxne yem mpUCTyNaTh K BBINOJIHEHUIO JOMAIIHETO 3aJaHHs, PEKO-
MEHJIyeM IIpopaboTaTh NMPEUIOKEHHBIM MaTepuall «C KapaHaalloM», napa-
rpa¢ 3a maparpaoMm: BCHOMHHUTh OJHHU U Y3HaTh APYI'M€ TEOPEMBI, BBIIH-
caTh U BBIYUHUTH (POPMYJIBL, IPOPEIIATh NPUBEAEHHBIE TPUMEPHL.

KonTposbHble BONPOCHl COCTaBJIEHbI TaK, 4TOOBI IPOBEPUTH, Kak Brl
YCBOWJIM TeMbl 3aJaHus, €CTh JIM IpoOenbl B 3HaHUAX, yMmeeTe Ju Bol pe-
IIaTh HECJIOKHBIC 3a/1a4M Ha J0Ka3aTeJbCTBO, JIENIaTh BHIBOJBI U3 pa3o0OpaH-
HBIX TEOPEM, a TAK)KE BUJIETh «I10/IBOJIHbIE KAMHM» B BOIIPOCAaX U 3aJayax.

[Ipuctynass k OTBEeTaM Ha KOHTPOJIbHBIE BOIIPOCHI, CIAEJIalTe PUCYHOK
(ecnu HajgO) Ha YEPHOBHKE, YACHUTE BONPOC, MOAOEPUTE HYKHBIH MpPUMEp
WIN NIpOoAyMalTe NOKa3aTelbCTBO. OKOHUYATENbHbIE OTBETHI AOJDKHBI OBITH
JOCTaTOYHO MOAPOOHbIE. B ciydae oTpuIaTeIbHOIO OTBETA IO/DKEH OBITh
MIpUBEJEH OMpoBeprarouuii mpuMep. [Ipumepsl 0OTBETOB NPUBEIEHBI B KOHIIE
3alaHUA.

3agaun mMoryt Bam mokasatbes ciokHee pemaeMbix B 1kosie. Ecnum 3a-
Jada He MOoJy4aeTcs, HalauTe B TeKcTe MOAOOHYI0 e 3ajady u pa3depure
eé pemenne. JImbo momymaiiTe, Ha KaKyl0 TEMy — W MOBTOPHUTE COOTBET-
CTBYIOIIMH maparpad, a 3aTeM cenaiTe emé OQHy MOMbITKY.

MokeT cy4uThCs, YTO HE BCE 3aJauM yAaloch pemuTs. [ledanpHo, HO
HE cleqyeT NMpUXOAUTh B OTuyasiHME. Bens M He mpeanosaraercs, 4To BCeE
noctynusmue B 3OTIII yxe Bce 3HatoT u ymeroT. Illkona kak pa3 u xoder
Hay4yuTh Bac, mosToMy BbICBUIAliTE TO, YTO Momy4dmiiock. O6patHo Brl mo-
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Jy4UTe MPOBEPEHHYIO Bamny TeTpaap U, KpoMe TOro, MOAPOOHBIC PEIICHHS
BCEX 33/1a4 U OTBETHI HA BCE€ BOMPOCHL. DTO HacT Bam BO3MOXKHOCTH pa3o-
OpaTh «He TOJIaBIIUECs 3a7au, Y3HATh, KAK OHH PEHIAIoTCs, U B APYTOH
pas, B CIEIyIOIIEM 3a/IaHuu, B padoTe B IIKOJIEC, HA OJIUMITHAJIC, BRICTYITUTh
yCIIEIHEE.

Kaxnprit oTBET M peIieHne KaXXIOW 3aJadd OIEHHWBAIOTCS B OYKax. 3a
MOJIHOE TPABWIBHOE PEIICHHE WU BEPHBIA OTBET BHLICTABISETCS TO YUCIIO
OYKOB, KOTOPOE yKa3aHO B CKOOKax IOCIIe HOMepa BOIPOCca WK 3a/adyd. 3a
OIINOKY, HEOYETH CHUMAETCSI HEKOTOPOE YHCIIO OYKOB. 32 HEBEPHBIH OTBET
Ha BOIPOC WM HEMPaBUIBHOE PEIICHUE 331a4l CTABUTCS HOJIb OYKOB.

Pemenne kaxnol 3anaun OyZeM HaYMHATH CUMBOJIOM A U 3aKaHYHUBATh
CUMBOJIOM A, JOKa3aTeILCTBO OyJeM HAaYMHATH CUMBOJIOM (I U 3aKaHYMBATh

CHMBOJIOM M. B permeHusx u moka3aTellbcTBax MHOTA JejlaeM 1o 2 — 3 pu-
CyHKa I TOTO, 9TOOBI JieTde OBLIO CIETUTH 332 XO/IOM PacCy>KICHUN.

§ 1. lIpsaMoyroabHbIii TpeyroJbHuK. MeTpruueckue COOTHOIIEHUS

IIycte ABC mnpsIMOYTOJBHBIA TPEYrOJAbHUK C HpsiMbIM yriaoMm C H oc-
TPBIM YTJIOM IIpH BeplInHE A, paBHBIM & (puc. 1).

Hcmons3yem oObIHBIE 0003HAYEHUS: ¢ — THIIO-
teny3a AB; a u b— xaretbsl BC u AC *); a.u

B

b, —npoexiuu BD u AD KaTeTOB Ha TUIOTEHY3Y;

h — Bbicota CD, OmylleHHAs Ha TUIOTEHY3Y; M, —

Menuana CM, mpoBenéHHAas K TUIOTEHy3e;, R—

paanyc OMHMCAaHHOW OKPY)KHOCTH; 7 — Pajinyc

BIIMCaHHON OKPY>KHOCTH. Puc. 1
HamomHuMM, 4TO ecniu ¢ — BEIUYMHA OCTPOrO

yrna A mpsMoyronbHoro tpeyronbauka ABC (cM. puc. 1), To

. a b a
sma=—,cosa=— " tgax=—.
c c b
3HayeHHs CHHYCA, KOCHHYCA M TAHIeHCA OCTPOIO0 VIJIa NPSIMOYI0JIb-
HOr0 TPeYroJabHHUKA 3aBHCAT TOJBLKO OT Mepbl VIJIA W He 3aBHCAT OT
pPa3MepoB U PacHoJIoKeHNs TPeYroJbHHUKA.
Teopema Ilngaropa. B npsamMoyronsHOM TpeyroJpHUKE KBajapaT THUIOTE-

Hy3bl PaBeH CyMMe KBaJpaToOB KaTeToOB: ¢’ =a’ +b’.

*) Tlo rpeuecku < kathetos — kaTeT > 03HauaeT OTBEC, IOITOMY TaKoe H306pa-
JKEHHE MPSAMOYTOJIBHOIO TPEYTOJIbHHUKA HaM MPEJCTABISAETCS €CTECTBEHHBIM
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Jloka3aTenbCTBO TEOPEMBI TIOBTOPUTE 10 YICOHUKY.

BriBenieM psifi COOTHOIIEHHH MEXIY JIEMEHTaMHU MPSMOYTOJIBHOTO Tpe-
YTOJBHUKA.

1°. KBagpar kaTeTra paBeH NMPOM3BeIeHUI0O TUNOTEHY3bI U €ro Mpo-

eKLMil Ha THIOTeHY3y: |a’ =c-a,;| |b*=c-b,.
o Ecmm Z4A=a (em. puc. 1), To LCBD=90°-a u £BCD =a. W3 1pe-

yronsauka ABC sina = B—C, a u3 TpeyrojpHuka BCD  sina = @
AB BC

3HauuT E=@, otkyna BC’=AB-BD, T.e. a’=c-a,. Auano-

THYHO J0Ka3bIBACTCSI BTOPOE PABCHCTBRO. M
2°. KBaapaT BbICOTBHI, ONMYIIEHHOIi HA T'MMOTEHY3Yy, PaBeH NMpPOU3Be-

JIeHHI0 IPOEKIMH KATETOB Ha rUNoTeny3y: |h° =a_-b..

o U3 tpeyroneauka ACD (puc. 1) umeem: tga = %’ a U3 TPEYroJib-

BD CD
Huka BCD tgo =%. 3naunt —— = ——, otkyaa CD>=AD - BD,
CD CD AD
T.e. h>=a, b, m
3°. [Ipon3BeeHne KATETOB PABHO MPOM3BEICHUIO THIIOTEHY3bI U BbI-

COTBI, OMYIIEHHOW HA TMNOTEHY3Y: |a-b=c-h.

. BC
0 U3 tpeyromsarka ABC umeem sina = B’ a u3 Tpeyroasauka ACD

sina =Q. Takum oOpazom, EZQ’ orkyna BC-AC=AB-CD, 1.e¢.
AC AB  AC
a-b=c-h. m
4°. MeanaHa, nMpoBeA¢HHAsA K THIIOTeHy3e, PaBHA INOJOBHHE TMIIO-
TeHY3bl, T. €. |m, =%c. B
ollycte  AM =BM. Tlposeném MK || BC
(puc. 2), roraa no Teopeme Paneca AK = CK.

Kpome Ttoro, uz3 toro, utro BCLAC wu
MK ||BC cnenyer MK L AC. B mnpsSMOYTOJNBHBIX ¢
tpeyrombankax CMK n AMK xarer MK oO0mwmii, Kate-
Tol CK u AK paBHBl. OTH TPEYrOJIbHUKH DPAaBHBI U

CM =AM, T1.e. CMzéAB. u
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ITonesno taxxke 3allIOMHUTH, YTO MCAHWaHa K TUIIOTCHY3€C pa3ouBaeT Tpe-
YTOJIbHUK HA JIBA PABHOOEIPEHHBIX TPEYTOJIbHUKA.

5° Paaumyc OKpPYKHOCTH, ONHMCAHHOI OKOJIO0 NMPSIMOYToJbLHOTO Tpe-

1
YroJdbHHUKa, PaB€H MOJOBHHE T'MIIOTCHY3bI R= m, = EC.

0 Oto cnenyet u3 4°, nericreurensHo, MA = MB = MC, cnenoBareiabHoO,
c
OKPY>KHOCTH C IICHTPOM B TOUKe M W pagmyca 5 MIPOXOJIUT Yepe3 TPHU Bep-

IIVHBL. W
6°. CymMa KaTeTOB pPaBHA yABOEHHOI cyMMe paJuyCcOB ONMCAHHOM 1
BIIUCAHHOM OKPYKHOCTEH.

|a+b=2(R-|—r)| WA

o Ilycte O — 1IeHTp BNHCAHHOW OKpYX-
HOCTH U F, N 1 S — TOUKM KacaHWUs CTOPOH
Tpeyronbauka ABC (puc. 3), Torma
OF LBC, ON1AC, OSL1AB m
OF =ON =0S =r. Jlanee, OFCN — xBan-
par co CTOPOHOM r, MO3TOMY
BF=BC-FC, AN=AC-CN, 1. e.
BF=a-r nu AN =b—r. llpsMoyronsHbie

TpeyrobHUKu AON u AOS paBHEI Puc. 3
(runorenysa A0 — obwas, katetsl ON u OS
paBHBI), CIEA0BATEIbLHO, AS=AN, 1. e. AS=b—r. Ananoruyo no-

Ka3pIBaeTcs, 4rto BS = a—r, modtomy u3 AB=AS+BS caenyer
c=(b-r)y+(a-r), T.e. a+b=c+2r. 3Has, uTo c=2R, OKOHYATEIHEHO
MoJTy4yaem
a +b=2(R+r). m
3ameuanue. PaBeHcTBa, J0Ka3aHHBIC B 1° U 2°, 3aIIMCBHIBAIOTCS TaKKe

Tak: a= \/c-ac, b= \/c-bﬁ,, h=.\la,-b, ", COOTBETCTBEHHO, (GOpPMYIHPY-
I0TCSl YTBEPIKIICHUS: KAaTET €CTh CPEIHES NPONOPIMOHATLHOE MEXTY THIIQ-

[IpuBeném mpuMepsl IPUMEHEHHS JOKa3aHHBIX METPHUUECKUX COOTHOIIE-
HUH B IIPAMOYTOJIBHOM TPEYTOJIbHUKE.

Hpumep 1. IIpoekiuu KaTeToB MPAMOYTOJBHOIO TPEYroJbHUKA Ha T'HU-
NoTeHy3y paBHbl 9 u 16. HaliTu paguyc BIMCaHHON OKPYKHOCTH.

A 1. Iycts a, =9,b, =16 (puc. 4), Torna c=a, +b, =25.
2. Tlo cBoiicTBy 1°: a=/c-a, =15, b=/c-b, =20.
3. ITo cBoiicTBY 6°: HAXOAUM paIIyC



rzé(a-l—b—c):S. A

b

Puc. 4 Puc. 5

Ipumep 2. B npsMOyroiabHOM TPEYTOJBHUKE U3 BEPIIMHBI MPSIMOTO yT-
Jla IPOBEJICHB MEIWaHa W BHICOTA (pHUC. 5), pACCTOSHUE MEXAY UX OCHO-
BaHUsIMU paBHO 1. HaliTu kateThl, eciim M3BECTHO, YTO OJUH U3 HUX B J[Ba
paza GoJblie Ipyroro.

A 1. 3amerum, YTO aczg—l, a b =§+1 (puc. 5), oTkyna

az=c-ac=c(£—1 14 bzzc-bczc(£+1j,
2 2

2. To ycnouio b = 2a, 3Haunt b* =4a°, 7. e. c(%Jrl) = 40(3—1}

Haxogum c=?, a= c[%—l)z%ﬁ I/Ib=2a=§\/§. A

§ 2. 3ameuaTenbHbIE TOYKH TPEYroJbHUKA

IMepBbie 1BE TEOPEMBI BaMm XOPOIIO M3BECTHBI, IBE JAPYTHE — JOKAKEM.

Teopema 1. Tpu OMCCEKTPUCHI TPEYLOJLHUKA TIEPECEKAIOTCS B OJJHOM
TOYKE, KOTOPast €CTh HEHTP BIMCAHHON OKPYXKHOCTH,

Jlokas3aTebCTBO OCHOBAHO Ha TOM (pakTe, 4TO OUCCEKTPHCA yIja €CTh
reOMETPUYECKOE MECTO TOYEK, paBHoynaneHHHx OT CTOPOH YTJIa.

Teopema 2.

OKPYXHOCTH,

Jloka3aTenbCTBO OCHOBAHO HA TOM, YTO CEPENWHHBINA MEPIEHIUKYISP OT-
pe3Ka ecTb TeOMETPUUECKOE MECTO TOUEK, PABHOYAAIEHHBIX OT KOHIIOB 3TO-
ro OTpe3Ka.

Teopema 3. Tpu BBICOTEI MW TPU NPAMbBIE, HA KOTOPERIX JICKAT BBICO-

Thbl TPCYTOJbHHKA, IMCPECCKAIOTCSA B OZ[HOI/I TOUYKE. JTa TOYKA HA3LIBACTCS
OPTOLUECHTPOM TPCYroJIbHHKA.
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0 Yepes BepiinHbl TpeyronbHuka ABC mpoBenéM mpsiMble, Mapanieib-
HBIC MPOTUBOJICKAIIUM CTOpoHaM (puc. 6). B nmepeceuennu obpasyercs Tpe-
yronsHuk A4 B,C,. ]

ITo  mocrpoennto ABA C —napajienorpamm,
nostoMy BA = AC. AHanoruyHo ycCTaHaBJIMBa-
ercs, uto C,B=AC, cnenoparensHo C,B=BA4,
TouKka B — cepeauna otpeska C A4,.

CoBeplLIeHHO Tak ke IoKa3biBaercs, 4ro C —
cepenuna B A m A-cepenuna B,C,.

Ilycte BN — BbIcOTa TpeyroibHuka ABC, Puc. 6

Torna jnsa orpeska A,C, npsamasg BN — cepeluH-
HBIH TIepreHauKysap. OTKyna cieayer, 4To TPU NpsMbIe, Ha KOTOPBIX Jie-
JKaT BBICOTHI TpeyronbHuka ABC, SBISIOTCS CEPeIUHHBIMU MEPIICHINKYIS-

pamu TpEX CTOpOH TpeyronbHuka A4 B/ C); a Takue NEpHEHIUKYIApPBl Iepe-

CEKaroTCs B OJTHOM TOUKe (Teopema 2).

Ecnu TpeyronbHHK OCTPOYTONBHBIN, TO KaKJasi U3 BBICOT €CTh OTPE3OK,
COCAMHSIONNN BEPIIMHY U HEKOTOPYIO TOUKY MPOTHBOJICKAIICH CTOPOHEI.
B stom cnyyae (cm. puc. 6) Toukn B u N nexaTr B pa3HbIX MOJTYIUIOCKO-
CTsIX, 00pa3yeMbIx mpsiMoii AM, 3HauuT OTpe3oKk BN mepeceKaeT MpIMYyIo
AM, Touka mepecedeHus JeKUT Ha BbICOTE BN, T. €. I&XHUT BHYTpHU Tpe-
YTOJIbHUKA.

B mpsiMoyronsHOM TpeyroipHUKE TOYKA MEPECeYeHHsT BBICOT €CTh BEp-
mMHa npsamoro yria. i

Teopema 4. Tpun MeauaHbl TPeyroJIbHHKA IepeceKkalTcs B OJHOM
TOYKE W KAKIAsi MeIMAHA JIeJINTCH TOYKOii NepeceyeHNH B OTHOIIEHUH
2:1, cuuTas OT BepIIMHbI. DTa TOYKA HA3BIBACTCS IICHTPOM TSDKECTH (WA
LHEHTPOM MaccC) TPEYTrOJIbHHUKA.

Ectb pasnuunbie qokazarenscTBa 3T0i Teopemsl. [IpuBeném o, koTopoe
OCHOBaHO Ha Teopeme Daneca.

o [lycts E,D u F — cepenunsl ctopoH AB, BC u AC TpeyronpbHUKa

ABC (puc. 7a). [IpoBeném menuany AD u uepe3 Touku £ u F mapan-
JeabHble el mpsmele EK u FL. Ilo teopeme ®aneca BK =KD

(£4BC,EK|4D) u DL=LC (£ACB,AD|FL). Ho BD=DC=4%,, no-
atoMy BK =KD=DL=LC = %. Ilo Toi xe teopeme BN = NM =MF
(£FBC,NK|MD||FL), nostomy BM =2MF.
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JTo o3Hadaer, 4To Menuana BF B Touke M TmepecedeHus: ¢ MeIuaHoi
AD pa3znenuianch B OTHOIICHHH 2:1, cuuTasi OT BEPIIUHBI.

Puc. 7a Puc. 76

Hokaxxem, uto u MeauaHa AD B Touke M pasnenusiacb B TOM K€ OT-
HoteHUH. PaccykaeHns aHaIOTUYHBI, WIUTFOCTPAIVsl Ha pUCyHKe 70.

Ecau paccmotpets menuanbl BF u CE, TO Takke MOXKHO MOKa3aTh, 4YTO
OHU TIEpECEKaIOTCsl B TOW TOYKE, B KOTOpOM MeauaHa BF penutcs B OTHO-
menuu 2:1, T. e. B Toil ke Touke M. U »tol Toukor mMenuaHa CE Takxke
pasnenuTcs B OTHOIEHWH 2: 1, canrtas oT BepuruHbl. W

IIpumep 3. IBe CTOPOHBI TPEYTOJIbHUKA PaBHBI COOTBETCTBEHHO 6 U 8.
Menananbl, TpoBeAEHHBIE K 3TUM CTOPOHAM, TEPECEKAIOTCS MO MPSMBIM
yriioMm. HaiiTu TpeThio CTOPOHY TPEYTOJIbHUKA.

A 1. Ilycte AC =6, BC =8 u menuanbl AN
u BM mnepecekarrcs B Touke O U MEpICHIU-
kymsipabl  (puc. 8). llomoxum AN=n wu
BM =m. U3 noxa3aHHO# TEOPEMEI CIIETyET, YTO

AOzgn u BOzgm.
3 3

2. MenuaHsl TEPHEHIUKYISPHBI, MMOITOMY
TpeyronbHUKd AOM w BON TpsSMOYTOJBHBIE.
[Mpumenum Teopemy [ludaropa (emé yarém, uto

16=im +ln ,

AM:%AC:3 u BN:%BC:4), MOJIY4YHM:

9=—m’+—n’.
9
CI0KUB 3TH PaBEHCTBA, HAUAEM, uT0 m” +n” =45.

3. JlnuHa cTOpoHbl AB HaxoIUTCs U3 MPAMOYTOJIBHOTO TPEYTOJIbHUKA

AOB: x* =gm2 +gn2 = g(m2 + nz) =20. Urak, AB = 2\/5. A
CBolicTBa BBICOT M OMCCEKTPUC OYIYT Janee pacCMOTPEHHI B §3.
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§ 3. Ilonodue TPEyroJbLHUKOB

JBe ¢urypel F u F' Ha3bIBAlOTCS MOA00HBIMH, €CJIM OHHM TEPeBO-
ASTCH APYr B Apyra mpeodpa3oBaHmeM MOA00Hs, T. €. TaKUM IMpeoOpa-
30BaHUEM, TIPU KOTOPOM PACCTOSIHUS MEXAY TOYKAMH H3MCHSIIOTCS (yBe-
JUYUBAIOTCS WM YMEHBINAIOTCSA) B OJTHO U TO ke 4ucio pa3. Eciu gurypsr
F u F' nonoOHe1, To niutiercst F ~ F'. HamoMAnM, 9TO 3anuch mog00us Tpe-

yroinbHukoB A ABC ~A A B,C, _03HA4aEeT, YTO 6epUiLUHbL, COEMelaemble npe-
0bpazosanuem noO0OUs, CMOSIM HA COOMBEMCMBYIOWUX Mecmax, T. e. A
nepexogutB 4, B -8B B, C —B C,.

N3 cBoiicTB mpeoOpa3zoBaHus MOAOOHS CIAEAYET, YTO Y MOAOOHBIX Guryp
COOTBETCTBYIOIIME YIJIbI PABHBI, 2 COOTBETCTBYIOIIHE OTPE3KH MPONOp-

HUMoHANBHBI. B uactHocTn, ecimm AABC — AABC,, T0 [LA=/1A,
ZB=/B, LC=/C,, AB :AB=B,C,:BC=CA4, :CA

IIpu3Haku Moxo6Ms TPEyroabHUKOB

JlBa TpeyroapHUKa MOJ00HBI, €CITH:

1) aBa yria 0JJHOrO COOTBETCTBEHHO PaBHBI ABYM YyIJIaM JPYroro;

2) ABE CTOPOHBI OJHOTO MPOMOPIIUOHANBHEI JBYM CTOPOHAM JIPYrOro H
YTIIBI, 00Pa30BaHHBIC ITHUMHU CTOPOHAMH, PaBHBI; B

3) TpU CTOpPOHBI OJHOTO TPEYTOJbHUKA IPOIOP-

ITUOHATIHLHBI TPEM CTOPOHAM JPYTOTO.

B penienun 3ama4 u 10Ka3aTeabCTBE TEOPEM YACTO M N
WCTIONB3YETCS YTBEPXKACHHE, KOTOPOE, YTOOBI HE MO-

BTOPATH KaXJbIM pa3, JOKaXKeM celuac OTAeNIbHO.

JlemMma. Eciiu 1Be CTOPOHBI TPEYroJIbHUKA Tepe- 4 ¢
cekaeT MpsAMasi, napajijiejibHas TpeTbeill CTOpoHe Puc. 9
(puc. 9), To 0Ha 0TceKaeT TPEYroJbHUK, NOA00HBIN TaHHOMY.

0o HeiicTBuTenpHO, M3 napamienbHoctd MN u AC ciaemyeT, 9To yriubel 1
u 2 paBubl. Tpeyrompaukd ABC n MBN WMEIOT 1Ba paBHBIX yria: o0Omuni
yros mpu BepmmHe B 1 paBble yriubl 1 u 2. [1o mepBoMy mpu3HaKy 3TH
TPEYTOJIbHUKH MOA00HEI. W

W cpa3y nmpumMeHHM 3TO YTBEp)KISHHE B CIIEAYIOIIEM HpHUMeEpPe, B KOTO-
POM yCTaHaBJIMBAETCS BaXXHOE CBOWCTBO TPAICLINH.

ITpumep 4 (BaskHoe cBOICTBO Tpanemumn). [Ipsmast, mpoxossinas depes
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TOYKY TNEPECEUCHUs AMAroHalled Tpameuuy MapaiiedbHO €€ OCHOBAHMSIM,
repecekaeT OOKOBBIC CTOPOHBI Tpamernuu B Todkax M u N. Haiitm moumy
oTtpe3ka MN, ecnu OCHOBaHHS TpaIlelluy PaBHBI a U b.

A 1. Ilycte O— Touka mepeceueHus auaronaieu, AD=a, BC=b. Ilpsa-
Mas MN mapamiensHa ocHoBanmio AD (puc. 10a), cremoBareiabHO,
MO" AD, Tpeyronsauku BMO n BAD 1ompo0HBI, TIO3TOMY

w20 (M)
AD BD’
B b C
M, N
0]
A a )
Puc. 10a Puc. 106
2. AD||BC, AAOD ~ ACOB 1o nym yriam (puc. 1006):
OD AD OD a
—=——, TOECTh — =—.
OB BC OB b
3. YuuteiBas, uto BD = BO + OD HaxoauM OTHOIIEHHUE
BO _ BO 1 b

BD BO+OD 1+0OD/BO a+b

[oxacrasmss ato B (1), momygaem MO = ab

, QHAJIOTMYHO YyCTaHaBJIMBACM,

a+b
yTo ON = ab , TakuM obpazom MN = 2ab .A
a+b a+b
[pumep 5. (mone3nbiid MeTon pemenusi) Touku M u N nexar Ha 0o-
KOBBIX cTOpoHax AB u CD B_a B_a_C
Tpaneuuu ABCD u MN ||AD
(puc. 11a). Haittn gnuny MN, 3y 3y
eClIn BC=a, AD =5a,
AM :MB =1:3. M Vo Mpxan o AV
Al. Tyers BF||CD u R N
ME||CD (puc. 116), Ttorma 4 Sa D AsaxE D
L1=/2, /3=/4 (xaKk CcOOT- Puc. 11a Puc. 116

BETCTBYIOILIME YIJIbI IPH IIepe-
CEUeHHH JIBYX HapaJuIeJbHbIX NPSMBIX TpeTbel) U AAME ~ AMBF.
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W3 nmomobus cnemyer AE = AM_ l

MF MB 3
2. O6o3nauum MN = x. Ilo moctpoennto BCNF u MNDE — mnapaiie-
norpammbl, FN =a, ED=x wu, 3HauutT, MF =x—a; AE =5a-x. Wrax,
Sa-x 1
UMEeM ——— = —, OTKy/a HaXxoauM x =4a. A
x—a 3
HamomHanM, 4TO OTHOWIEHHE NEPUMETPOB MOJOOHBIX TPEYTrOILHUKOB
PaBHO OTHOIIEHWIO WX CXOJCTBEHHBIX CTOPOH. BepHO Takke ciemyromee
YTBEpXK/ICHNE: OTHOIICHHE MeInaH, OMCCEKTPUC U BBICOT, MPOBEIEHHBIX K
CXOZICTBEHHBIM CTOPOHAM B MOJOOHBIX TPEYTOJBHUKAX, PABHO OTHOIIEHUIO
CXOJICTBCHHBIX CTOpOH. OTHOIIIGHUE PaJUyCOB BIHCAHHBIX OKPYXHOCTEH,
KaK M OTHOIICHUE PaJNyCOB OMHCAHHBIX OKPYXHOCTEH, B TOJOOHBIX Tpe-
YTOJIBHUKAX TaK)K€ PABHO OTHOIIEHHIO CXOJICTBEHHBIX CTOPOH.
[TombrTaiiTech J0Ka3aTh 3TO CAMOCTOSTEIBHO.

Ipu3naku nogo0us NPAMOYTOJbHBIX TPEYr0JILHUKOB

[IpssMOyTOJIEHEIE TPEYTONBHUKH TTOI00HEI, €CITH:

1) OHH UMEIOT TI0 PAaBHOMY OCTPOMY YTIIY;

2) KaTeThl OTHOTO TPEYTOJIbHHUKA MPOTIOPIIMOHATBHBI KaTeTaM JAPYroro;

3) TUIIOTEHy3a M KaTeT OJHOTO TPEYTOJIbHUKA IPONOPIMOHAIBHBI TH-
MOTEHY3€ U KaTeTy APYTOTO.

JIBa mepBBIX pHU3HAKA CIEAYIOT U3 IIEPBOTO U BTOPOTO MPHU3HAKOB MO0~
Ousl TPEYrOJbHUKOB, IMOCKOJBKY MpSMBIC YTIbI paBHBL TpeTuil mpusHak
clielyeT, HarpuMep, U3 BTOPOro Npu3HaKa 1monoous u reopeMs [ugaropa.

3amMeTHM, 9TO BHICOTa IMPSMOYTOJILHOTO TPEYTOJIbHHKA, OIMYIICHHAS Ha
TUTIOTEHY3y, pa30MBaeT €ro Ha JBa TMPSIMOYTOJBHBIX TPEYrOJbHHKA, ITO-
JIOOHBIX MEXAY cCOOO0W M MOMOOHKBIX naHHOMY. /loka3aHHble B § 1 MeTpuue-
ckue cooTHomeHus 1°, 2°, 3° MOXHO J0Ka3aTh, UCIOJB3YS IMOJO0ME yKa-
3aHHBIX TPEYTOJIHLHUKOB.

CBoiicTBa BbICOT U OUCCEKTPHC

Ipumep 6. (IlepBast meMMa o BEICOTaX).
Eciu B Tpeyronbuuke ABC HeT npsmoro yrna, A4, u BB, — ero Beico-

Tbl, T0 AA B,C -~ AABC. (O10T (hakT MOXKHO C(HOPMYIHPOBATH TAK: €CIH

COCJIMHUTH OCHOBAHHMS JIBYX BBICOT, TO 00pa3yeTcs TPEeyrojibHUK, MOI00HBIH
nanHoMmy). Koodduuument nonobus k tpeyronpauka 4 B,C U TpeyrojabHUKa

AB,
ABC paBen k=—-1= |cos C|.
AB
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o Kak Bcerga, nomaraem AB=c, BC=a, AC =b.
a) Tpeyrompank ABC ocTpoyronbHbIN (puc. 12a).
B tpeyronsuuke A4,C yron A, —npsmoii, 4,C = ACcosC =bcosC.

B tpeyronsuuke BB,C yron B, — npamoii, B,C = BCcosC =acosC.

B,

b

acos C

Puc. 12a Puc. 120 Puc. 128
B tpeyronsuukax 4B C u ABC yron C oOmwuii, npuiexalyie cTopo-
AC BC
HBI TIPONIOPITUOHANBHB: —— = —— =C0s C.
AC  BC

(3ametum, uto LA BC=/B).

0) Tpeyronbauk ABC — TynoyroybHblid (puc. 126), yron C — OCTpBIid,
BbICOTa AA, mpoBezeHa U3 BEPIIMHBI TYIIOLO yria. PaccyxaeHus aHanorny-
HBL:

AAAC, £4,=90° = A1C=AC-cosC=bcosC;}:>

ABB,C, ZB, =90° = B,C = BC -cosC =acosC,

A4 B,C - AABC, xo3bdunuent nogodbus cosC, LA BC=/LB.

Crydaii, koria yroi B Tymoi, paccMaTpuBaeTCsl aHAIOTHYHO.
B) Tpeyrombank ABC — TymoyroisHbIH (puc. 12B), yrom C — TYIIOH,
BBICOTHl A4, n BB, mpoBeIeHbI U3 BEPIINH OCTPHIX YTIIOB.

@ =2BCB, = LAC4, =180° - LC, cosp=—cosC =|cosC|.
AAA4,C, 24, =90° = 4C = AC-cos¢=b|c0sC
ABBC, ZB, =90° = B,C=BC-cosp = b|c0sC

, (LABC=4B). m

b

b

}: A4,B,C -~ AABC

¢ ko3 puurueHToM nmogodus k = |cos C
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IIpumep 7. B octpoyronsHOM TpeyronbHuke ABC npoBeeHbl BEICOTHI
AA,, BB, CC, (puc. 13). TpeyronbHukK, BepLUIMHAMU
KOTOPOI'0 CIIy’KaT OCHOBAaHUS BBICOT, Ha3bIBAETCS «Gbi-
COMHBIMY TPEYTOJIbHUKOM (MM OPTOTPEYTOJBLHUKOM).
Hoxasats, uto nyun A A, BB n C,C sBnsiooTcs Ouccek-

TpUCaMU YIJIOB BBICOTHOIO TpeyroibHuka 4B,C, (T.e.
BBICOTHI OCTPOYT'OJIbHOIO TPEYTOJbHHMKA SIBJIAIOTCA OHC-
CEeKTpHCaMHU OPTOTPEYTOIHHUKA).

A Ilo nepsoii nemme o Boicotax A4, B,C~AABC, ZA B C=/B.
Ananornyno AABC,~AABC, ZABC, = 4B, t1.e. LA B C=/ZABC,.
Tak xax BB, — BbICOTa, TO

ZAB,B=/ZCB,B =90°.

[Mostomy £C\B\B = /A BB =90°- /B, T.e. 1yd BB— Guccekrpuca
yrna AB/C,. AHanOrM4HO JOKa3bIBAa€TCS, 4YTO B
A A— Ouccexktpuca yrma B, A4,C, u C,C— Owuc-
cektpuca yria B C 4. A

IIpumep 8. (BTopas gemMma 0 BEICOTAX)

Beicotsl AA,, BB, tpeyronbHuka ABC nepe- A,
cekarorcst B Touke H (puc. 14). Jlokasarb, 41O H
UMeeT MecTo paBeHcTBO AH - HA = BH - HB,, T. il

€. MPOMU3BEJIEHUE OTPE3KOB OJTHOM BBICOTHI paBHO A B C
MIPOM3BEICHUIO OTPE3KOB JIPYTOIl BHICOTEHI. !

Puc. 13

90-C

A AAHB, -~ ABHA,, uMe0T o paBHOMY OCT- Puc. 14

poMy yriy mpu BepmmHe H (3aMeTuM, 4TO 3TOT yros paseH yriy C ). U3
nozno0us cneayer

AH _ HB, B
BH HA’
otkyna AH -HA = BH - HB,. JInsa Tymno- X 4,
YrOJILHOTO TPEYTOJIbHUKA YTBEPKACHUE TaK- %
ke BepHO. [TonpoOyiiTe moka3aTh CaMOCTOSI- 2 H
TETBHO. A ¥
IIpumep 9. Beicotsl 44, u BB, Tpeyrois- 5
HUKa ABC nepecekarorcs B Touke [, mpu A B, C
srtoM BH =HB n AH =2HA Puc. 15

(puc. 15). Haiitu Bennuuny yriaa C.
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A'1. TTo ycrnoBHIO NEPeCeKaroTCsl BBICOTHI, TIO3TOMY TPEYTOJIbHUK OCTPO-
yroneusiil. [lonoxum BH =HB =x u HA =y, torna AH =2y. Ilo BTO-

poii nemme o Beicotax AH - HA=BH -HB,, T.e. x*=2y, x =y/2.
2. B tpeyromsuuke AHB, yron AHB, pasen yriy C (T. K. yroa

X 2
A AC pasen 90° —C), nosromy cosC = cos(ZAHB,)= e =§.
Yy

VYron C - octperit, ZC =45°.

OtBer: ZC=45". A

VeTaHOBUM elIé 0HO CBOMCTBO GHMCCEKTPHUCHI YIJIa TPEYroabHHKA.

Teopema 5. BucceKTprca BHYTPEHHEro yrjia TPeyroJbHUKA JeJIHT
NPOTHBOJIEKAIYIO YTOMY YIJIy CTOPOHY HA OTPe3KH, IPONOPIHOHAIb-
Hble NMPUJIEKAIMMUM CTOPOHAM, T. €. ecii AD — GHCCEKTPUCA TPEYrollb-

nuka ABC, 10 Q = 4B B
DC

AC

o IlpoBeném uepe3 Touky B mnpsmyro na- e
pamtensHO Ouccekrpuce DA, mycth K — e e
TouKa repecedycHus ¢ npsmoin AC (puc. 16). .

ITapannensubie npsimeie AD u KB mnepe- <
ceuenbl npamoii KC, o0pasyloTcs paBHBIE yI- g P C
ael 1 u 3. Te xe mnpsMbele IepeceyeHsl U

o Puc. 16

npsMoit  AB, 31ech paBHBIC HAKPECT JISIKAIHe
yriael 2 u 4. Ho AD — 6uccekrpuca, £1= /2, cnepoarenbHo £3 = /4.
Otcroma cnenyer, 4to TpeyroibHUK KAB paBHOOeapeHHbld, KA = AB.

Ilo Teopeme 0 mepecedeHHH CTOPOH yria MapaUIeTbHBIMU MPSMBIMA

u3 AD|| KB cuemyet g—gz% IloncraBnss croga BMmecTo KA paBHBIN

€My  OTpEe30K AB, MOJIYYUM B

BD AB
——=——. Teopema Jiokazana. m

DC AC 3x D
IIpumep 10. buccektpuca  Tpe-

yrojibHUKa AETUT OJHY U3 CTOPOH

TPEYroJbHUKA Ha OTPE3KH JIUHOM 3 U

5. Haiftu B KaKux mpeenax MOXKeT

M3MEHATHCS IIEPUMETp TPEYronpHuKa. A 5y c

A Tlycte AD —Ouccektpuca u

BD=3,DC=5 (puc. 17). Ilo cBoii- Puc. 17

ctBy Ouccektpucsl AB:AC =3:5. [lonoxum AB=3x, Torma AC =5x.

Kaxnas cropoHa TpeyroibHUKa A0KHA OBITh MEHBIIIE CYMMEI JIBYX APYTUX

CTOpPOH, T. €. Sx<3x+8, 3x<5x+8 u §<3x+5x. lMosyyaeM orpaHuye-
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Has x<4 u x>1. Iepumerp Tpeyromsunka P =8+8x=8(1+x), mo-
aromy 16 <P<40. A

§ 4. 3agayu o neJieHUM OTpe3Ka

PaccMmoTpuM 3aaum, peleHnst KOTOPHIX OCHOBaHBI HA TEOpeMe O Tpece-
YCHUH YTJIa MapaJiyIeIbHBIMUA MPSIMBIMU U TIOJ00MU TPEYrodbHUKOB. Hamom-

HUM TEOPEMY:
Teopema 6. IlapanienbHble NpsiMble, NMepeceKasi CTOPOHBI YIja, OT-

CEKAIT HA HUX NPONOPIHUOHAJIBHBIC OTPE3KH, T. €. €CIIU ll "12 , TO
AC _AC, CC,
AB 4B, BB, 4

m m+n n

HIn

x x4 y - y
Ipumep 11. Touka N JeXUT HA CTO- [
pore AC TtpeyronpHuka ABC  npudém
AN : NC =2:3. HaiiTu, B KaKOM OTHOIIICHHH
MenuaHa AM penut oTpe3ok BN.
A 1. Ilycte O — Touka mepecedeHust menuansl AM u otpeska BN. Tpe-
Oyetcs Haiitu oTHOIIeHHE BO : ON. O603naunm AN =2x, Torma NC =3x.

Otmetnm, uto BM = MC (puc. 18a).
IIpogeoém npawyro NK napannenvno meduane AM (puc. 1806). Ilapan-
nenbHbIe psimble AM u NK mnepecekatoT ctopoHsl yriia MCA, crnemosa-

TEIIBHO, A[g_[é:% IMomaraem MK =2y, torna KC =3y, aT.x. BM =MC,
T0O BM =5y.
B B B
\
N\

LN LB PPN

2x N 3x 2x 3x 2x N 3x
Puc. 18a Puc. 180 Puc. 188

2. Te »xe mpsmMble TepecekaioT cTopoHbl yria NBC (cm. puc. 18B),
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BO BM 5y BO 5
MO3TOMy — =——=—" T.C. —=—. A
ON MK 2y ON 2
Mpumep 12. Touku D u F nexar Ha cropoHax AB u BC Tpeyroib-
Huka ABC, npustom AD:DB=1:2 u BF:FC=2:3. llpamas DF nepe-
cekaeT npamyro AC B Touke K. Haiitn oTHomenune AK : AC.
Al. Tlyete AD=x,BF =2y, KA=z. Torma DB=2x u FC=3y

(puc. 19).
IIpoBoaum npsiMyto. AE, apaJuIenbHy cTopore. CB..

AADEMABDF‘:>AE:BF=AD:BD:>AE=y.

A
N

Puc. 19 Puc. 20a Puc. 206

B

z

:l. Haxomum a =2z.

2. AKAE — AKCF :ﬁ:A—, T. €.
KC CF a+z 3y

OtBer: AK:AC=1:2. A

Ipumep 13. B tpeyrompanke ABC Touku D m K nexar COOTBET-
CTBEHHO Ha cTopoHax AB u AC, otpesku BK u CD mnepecekaroTcsi B TOU-
ke O (puc. 20a), mpu 3ToM BO:0K =3:2 u CO:0D =2:1. Halitn B xa-
KOM OTHoLIeHuH Touka K nenut cropony AC, T.e. AK : KC.

A 1. Ilonaraem OD =x,OK =2y, torna OC =2x u BO =3y.

[IpoBonum mpsimyro. KF ||CD (puc. 2006).

Us KF|OD (£ABK) cnenyer BD:DF =3:2. OGosnauaem DF =2p,
tornqa BD =3p.

2. AFBK - ADBO, FK : DO =FB: DB, otkyzaa FK=§—p~x=§x.

p
3.AAFK «~ AADC, AF :AD =FK :DC. O6o3HauaeM AF =z, wumeeM
S
z 3

5 5
==— oTKyma z=—p, T.e. AF=—p.
z+2p 3x Y 2p 2p
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4. PaccmatpuBaem £BAC, FK ||DC , o teopeme AK :KC = AF : FP,
T.e. AK:KC=5:4. A

Bce Tpu paccMoTpeHHBIE 3aa4M MOTYT OBITH PEIIEHBI C MPUMEHEHHEM
TeopeMbl MeHenas.
Teopema MeHeasi (0 TPEYTOJIBHUKE M CEKYIIICH).

Ilycts B Tpeyroabunke ABC Touka A Jjexut Ha cropoHe BC, To4-

ka C — Ha cTopoHe AB, a Touka B, — Ha NPOAOTKeHHH CTOPOHBI AC
3a TO4Ky C.

Ecian toukn A4, B n C, jexaT Ha ofHoii npsamoii (puc. 21), To BbI-
NOJIHsSIeTCS PABEHCTBO

O0paTHO, eciin BBITIOJIHAETCSI pPaBeH-
cTBO (¥), TO TOoukn A4, B u C, jexar
HAa OAHOI mpsamoii. (3amerum, dYTO
MOxHO cuntath B/C, cekymei Tpe-
yronpauka ABC, a MOXHO CYUTaTh
BC cexymeii tpeyronsauka AB,C)).

o a) Ilpenmomokxum, dYTO TOUYKH
A, B, n C, nexar Ha oxHo#t npsiMoit. [Iposeném CK ||AB (puc. 21).

Puc. 21

ACKB, -~ AAC, B, mosTomy K %, otkyzaa CK = B, AC,.
AC, AB, A

Hanee: ACKA4, — ABC,4,, 3na4ut

CK _cA

BC, BA,

IToncraBnsas croma Beipakenwe mia CK,
CB AC, _C4

MTOJTYIUM , T
YN B BC, T B4

—L.—Lt.—L=1] 4urn
CB AC BA Puc. 22
0) [lycTb BEINIONHEHO PaBEHCTBO (*) nnst touek A, B, u C, (puc. 22),
JIOKQ)KEM, YTO ITH TOYKU JICKAT HA OJTHOU MIPSIMOH.
Yepes aBe Touku 4, u B, mposeném mpsmyto, myctb C, — e€ Touka Ie-

peceuenust ¢ npaMoii 4B (Touka mepecedeHus: OyIeT JexaTb Ha OTpe3Ke
AB).
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Tpu Touxku 4,, B, u C, nexar Ha oJHOH HPSAMOH M MO TOKAa3aHHOMY B
IIyHKTE a) BBINOJIHAETCS PABEHCTBO

CpaBHUB 3TO PaBEHCTBO C paBeHCTBOM (*), mpuAEM K BBIBOLY, YTO
AC, AC
C,B CB

AB w n#enar ero B OJHOM OTHOIICHHH, CUUATAS OT

. Toukn C, u C, nexaT Ha OTpe3ke

KOHIIa A CHCHOB&TGJ’IBHO, TOYKa C2 COBIIagacT C

toukoit C, T.e. Touku 4, B, n C, nexat Ha of-

HOM MIpSIMOH.
Cmpenxu na pucynxe 21 (om mouxu A) noxa-

3616a10M, KAK 1€2KO 3aNOMHUMb NOCIe008amens-
Hocmb ompeskos 8 nponopyuu (*). m
Hampumep, npumennm teopemy MeHenas k 3agade u3 npumepa 12. Ilo-
maraeM BO=m, ON =n (cMm. puc. 23) U paccMaTpuBaeM TPEYTOJbHUK
CBN wu cexkymyo AM.
CM BO NA _ 1 m 2x m

5
Nmeem: —————=1, 1.e. —-—-—=1, oTkyma —=—.
BM ON AC 1 n 5x n 2

§ 5. Tpanenus

1° Bo Beskoil Tpameuuu cepeluHbl OOKOBBIX CTOPOH M CepeIMHBI
JMaroHaJiei Jjiexkat Ha OTHOM NMPAMOM.

O Yepes Touky M —cepeauHy CTOpOHbl AB — B b C
MpoBeAEM TPSAMYIO, MapajuIeTbHYI0 OCHOBAaHHUIO
(puc. 24). Jlokaxxem, 9TO OHA pa3IEIUT IOTOIaM

00e muaroHanu W APYTy0 OOKOBYIO CTOpOHY. B 0
tpeyronsauke BAC MP||BC u AM = MB. Ilo V \
teopeme Daneca AP = PC. y — \
B tpeyronenuke ABD Ttouka M — cepenuHa
Puc. 24

ctoponbl AB, MQ|| AD. Tlo Teopeme ®Daneca
BQ=0D. Haxonenu, B Tpeyronbauke BDC
touka O — cepenuna BD, ON || BC. Ilo teopeme ®aneca CN = ND.
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Wrak, cepeauapl OOKOBBIX CTOPOH (TOUuk M W N) U cepelwHbl AUaro-

Hasei (toukn P u ) yexar Ha OHOM TPSIMOHA.

2° CpenHsisi JJUHUSI Tpaneluy paBHA MOJyCyMMe OCHOBaHUIi; oTpe-
30K, COeTMHSIIOINI cepeauHbl TUATOHANEH, paBeH MOJYPa3HOCTH OCHO-
BaHHIA.

o Iycte AD=a,BC=b. U3 1° cnenyer, uro MQ — cpenuss IUHUS

Tpeyroibauka ABD, mosTomy MQz%; MP n ON — cpenHve TUHHUH Tpe-

yronsHukoB BAC u BDC, nostomy MP =QN =g. Otcrona cienyer, 4To

a+b W PO = a-b
3° Bo Bcsikoli Tpaneuuu cepeauHbl 0CHO-
BaHWii, TOYKA TepeceyeHUs] JTUaroHajeil u
TOYKa TepeceyeHHsl MNPOAOKeHUH 00Ko-
BBIX CTOPOH JIeKaT Ha OIHOM NMPAMOIi.
o Ilycts mpomomkeHus OOKOBBIX CTOPOH
nepecekarorcst B Touke K. Uepe3 Touky K u

MN =

JlokaxxeM, 4TO 3Ta MmpsAMast ISJIUT OCHOBAHHMSI ITOTIOJIAM.
O6o3znaunm BM =x, MC =y, AN =u, ND =v.

HNmeem:
ABKM ~ AAKN = BM KM
AN KN :>BM_MC Tef—l
AMKC ~ ANKD — MC KM AN ND u v
ND KN
Hanee,
ABMO ~ ADNO = BM MO
A]Zlc) ]Zg MO3TOMY %—MC T.e. 2=
ACMO ~ AANO = ND AN’ v u

AN NO~
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2 2

X
HepeMHO)KI/IM IMOJIY4YCHHBIC PABCHCTBA, IMOJIYyYUM — =y—, OTKyaa CICOycCT

uv - uv
X=), HOTOrIau u=v. A
4° B paBHO0OKOIi Tpanenuy yribl IPH OCHOBAHUH PAaBHBI.
o [poseném CF ||BA (puc. 26). ABCF — mnapamrenorpamm, CF = BA, To-
raa tpeyroiabHuk FCD paBHoOeapennsiii, /1=/2. Ho £2=/3, caeno-
BaTENbHO, L1=/3. m B b C

B/ C

L 2 L

A /N D
Puc. 26

5° B paBH0OOOKOII Tpanennu BbICOTA, ONMYIIEHHAS] U3 KOHIIA MeHbIIe-
ro OCHOBaHHs Ha 0oJiblliee OCHOBAHME, IeJIUT €ro Ha IBa 0TPe3Ka, OAMH
U3 KOTOPHIX paBeH TMOJyCyMMe OCHOBaHHWIi, IPyroii — moJiypasHOCTH
OCHOBAHHMIA.
oEcmu BM 1 AD u CN L AD, 10 ABAM = ZCDN (puc. 27).
a—>b
, a
2 K
a-b a+b /1N
= .
2 2 / \
6° B paBHOOOKOIT Tpameuuu nmpsiMasi, MPOXOAALIAS M|

MBCN — npsmoyronbhuuk, MN =b, torma ND =

AN =a -

yepe3 cepeanHbl OCHOBaHl/Iﬁ, NepneHaAuKyJasAipHa 0CHO-
BAHUAM M SIBJISACTCH OCbI0 CHMMETPHUHU TPaNlCI{UN.

o [lyeres K — TOUKa mepeceveHus MpoJoKeHH O0KO- ) 3
N

Puc. 28

BBIX CTOpOH Tpamnenuu (puc. 28). Kak cmemgyer u3 cBoii-

crBa 2°, cepeMHbl OCHOBaHHUN — TOukr M u N — U TOUKa

K nexat Ha OIHOM NPAMOM, a KaK ciemyeT u3 cBoiictea 4°, yrael A u D
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paBHbL. Takum o0pazom, TpeyroabHUK AKD — paBHOOEIpeHHBIH, KN — €ro
MeauaHa, oHa sBjisieTcs U BeicoToM. Mtak, MN L AD.

Jlerxko BUAETH, UTO MPU CUMMETPUU OTHOCHUTEIBHO HpsiMOA MN TOYKH
A mn B mepexomsar B ToukaD u C u Ha0060poT. MN — 0Chb CHMMETPHH
Tpaneuuu. m

7° B paBHOOOKO# Tpanmeuuu TUATOHATH PABHBI.
o Pacemotpum tpeyromsuuku ABD u DCA (puc. 29): AB = DC (tpa-
nenus paBHoOOOKas), AD —obmas cropoHa, £BAD=/ADC (cnenyer u3

cBoiicTBa 4°). Ilo nepBoMy IpHU3HAKY PAaBEHCTBA 3TH TPEYTOJIBHUKHN PABHBI U
BD=AC.m

Puc. 29

[pumep 14. [lnaroHanu Tpamnenuu MNEpIEHIUKYISPHBI, OJHA W3 HHUX
paBHa 6. OTpe30K, COEOUHAIOIIUIA CepeluHbl OCHOBaHWi, paBeH 4,5
(puc. 30). Haiitu npyryio quaroHais.

A 1. TpeyronpHuk AOD — npssMoyroyibHbeii, ON — MeauaHa, IpoBe-
NEHHAS W3 BEPIIUHBI MPSIMOTO YIiia, OHA PaBHA TIOJOBUHE THITOTEHY3HI, T. €.

ON = lAD.
2

1 y
AHanoruuHo ycraHaBnuBaercs, yro OM =§BC. [To cBoiicTBY 3° TOUYKH

M,0O u N nexar Ha omHoi mpsmoit. Takum obpazom, MN=0OM +ON =
1
= 5(AD+BC), noaromy AD+BC =2MN=09.

2. IlpoBeném vepe3 ToUKy D mpsaMyto, mapawienbHyto nuaronanu AC,
nyctb K — Touka e€ nepeceuenus ¢ npssmod BC. Yron BDK npsMoH, 310
yToJI MeXIy auaroHansMu Tpaneuuu. Kpome toro, ACKD 10 MOCTPOEHUIO
napamienorpamMm, CK = AD, 3maunt, BK = BC+ AD =9. TpeyroiapHUK
BKD — nipssmoyromnbHbId, oauH u3 kateToB (mycth DK) pasen 6. ITo teo-

peme IMugaropa naxoaum: BD =~ BK* — DK’ = 3J5. a
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[pumep 15. B paBHOOOKO# Tpaneuuu ¢ nepumerpoM 10 u BeICOTOH 2
JMaroHalIu, IePeceKasich, AeNATcs B oTHOmEeHuU 4 :1. Haiitu ocHOoBaHus.

Al. Ilyctb O — TOYka mepecedeHHs] nuaroHaneid Tpaneuun ABCD
(puc.31) u AO:0OC=BO:0D=4:1. Tpeyronpauku AOD wu COB
nogoouel, AO:0C=A4D:BC=4, 1.e. AD=4BC. O6o3nauum BC =x,
Torna AD =4x.

2. Ilycts CK L AD; CK — BbICOTa Tpaneuuw, B C
o yciosuio CK =2, a Kak cliefyeT U3 cBorcTBa 5°, ‘
KDzé(AD—BC)zgx. (o)

W3 npssmoyronsHoro tpeyrojgpHuka CKD umeeMm

|

|

[T9 l

CD= 4+Zx2. Bripaxxaem mnepuMmeTp Tpamneiuu: !
A 0 D

10= 5x+2/4+2x2 : K

4 Puc. 31

Pewaem ypaBHeHue 2 /4 + %xz =10—5x, OHO UMEET EAUHCTBEHHBIN KO-
peub x=1. Urak, BC=1, AD=4. A

JloMannHee 3a1aHue

[Ipexae yem mpUCTynaTh K HEMY, 03HAKOMbTECh C HAIIMMU TOXKEIaHMsI-
MU ¥ TpeOOBAaHUSIMH.

1. 3a KpaTKuii OTBET «Aa», KHET», KHE MOXKET ObITh» 0€3 MOSICHEHHH (10-
Ka3aTeIbCTBO, ONpoBepraromui mpumep) crasurcs 0 oukos. [Ipumepsr oT-
BETOB MPUBEJICHHEI Jlayee.

2. Eciii B KOHTPOJILHOM BOMpPOCE CHayayia TpedyeTcs chopMyIupoBaTh
WIN JIOKa3aTh HEKOTOPYIO Teopemy, TO (OPMYIHPOBaTh TEOPEMY IMOIHO-
CTBIO, @ OTBET Ha COIYTCTBYIOLIMI BOIPOC HAJO IMOCTApPaThCs AaTh HA OCHO-
BE€ 3TOW TEOPEMBI.

3. Ecnin B pemennn anmuHa Kakoro-muOO OTpe3Ka BBIPA3UTCA UpPPAIHo-

HaJIbHBIM YHCJIOM (Haan/IMep, a= \/g ), TO HAU B HaﬂbHeﬁHlHX BBIYHMCJIICHUAX,
HU B OTBCTC HC CIACAYCT 3aMCHATH 3TO TOYHOC 3HAYCHUC Ha HpI/I6J'II/I)KéHHOC.
4. Ecmu B PCHICHUN HUCIIOJIB30BAJIMCh TPUTOHOMCETPUUCCKUC (byHKLII/II/I n

MOJTyYHIIOCH, HAIIPAMEP, Sina =

yriaa ¢ To TabnWie Wi Ha KaIbKyJIsSTOpe MPUOIMKEHHO U 3aTEM TEM JKe
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CII0COOOM HAxXOIMTh 3HAUEHHE COS,Sin2a, sin(a+45°) U T. 0. Bce 3Ha-

; 1
bopmynam! Hanpumep, cosa =—/1-sin’ a = 3 €CJIM yroJl & TyHou U
242

sinada=——, a
3

sin(a+45° )=sina -c0845° + cos o -sin 45° =%(sina+cosa).

5. Ecim B 3amaHu KOHTPOIBHBINA BOIIPOC COTIPOBOXKIACTCS TTOSCHSIOIIAM
PUCYHKOM, TIPH OTBETE MEPEHECUTE PHUCYHOK C TEMH kK€ 00O3HAYCHHSIMH B
CBOIO TETpalb, — 3TO O0JIETIUT Barmemy megarory mpoBepky paboThI.

6. PucyHOK K 3a/a4e TOMKeH ObITh TOCTaTOYHO OONBIINM | SICHBIM, 9TO-
Obl Ha HEM yMECTHIIUCH Bce BBeAEHHBIE BaMu 0003HaueHHS yTIIOB, OTPE3KOB
U IaHHBIE 3a/1a4u (MocMOTpuTe Ha puc. 12 u puc. 15 3aganus: KaKk XOpOLIHii
PHUCYHOK M 0003HA4YECHHUS TOMOTAIOT YBUIAECTH MPOCTOE PEIICHUE MM MPOBE-
PHUTH €T0).

7. Ctpemurech K ToMy, 4T0ObI Baie pemennue Obi10 KpaTKUM, HO 000C-
HOBAHHBIM, M OBIJIO SICHBIM M NOHSATHBIM JUIA MpoBepstoiiero (padora mpo-
Bepsercs 6e3 Bac, Bel He MOXkeTe KOMMEHTHPOBATH, YTO K€ UMEJIOCh B BU-
my). JIJIst 9TOTO TOJNE3HO perieHue pa3ousarh Ha mard: 1) ... 2) ... 3) ... u
TO, YTO BBIYMCJICHO WM BHIPAKEHO M BAXKHO JJIS TabHEHIETO, BBHIACIATS,

Hanpumep, Tak |AD = %x, BC=1|.

Kpome Toro, BeIYHCICHHS Pa3yMHO MPOU3BOJAUTH B KpaTKUX 00O3Haue-
HUsX (a2 MaTeMaTHKa — 3TO 3APABhIA CMBICH), HATIPUMED
X u x y
—=—,—=Z=DX=YyHU U=V WU a=
y vy v

ane BC= AB[%—MNJ.

IIpuMepsI 0TBETOB Ha KOHTPOJIbLHBIE BONPOCHI

Bonpoc. Ecnu B 4eThIpEXYrojibHUKE JUArOHAIM MEPIEHAUKYISPHBI,
MOJKHO JTH YTBEPKAATh, YTO 3TOT YETHIPEXYTOIBHHUK — pOoMO?

OTtBet. Het, Henw3st. Hanmpumep, 9eTBIpEXYTOMBHUK Ha pUC. 32, B KOTO-
pom AC L BD, BO=0OD u AO=30C pombom He sBisercs, T. K.
AB # BC. BepHbIM OyJeT clie/yrollee yTBEPKIACHUE: €CIIH TUArOHAIN Na-
pannerocpamma NepIeHANKYISIPHBI, TO 3TOT HapajuieiorpaMM — poMoO.
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5
A\ s e
M
A\\VC
D

Puc. 32 Puc. 33

Bompoc. MoXXHO Jii yTBEp)KIaTh, YTO TPEYTOJBHHUK PaBHOOCIPCHHBIN,
€CJIM eT0 OMCCEeKTpHCa SBIISICTCS MECTUAHOM?

OtBer. [la, moxHo. Jlokaxem 3t0. Ilycth B Tpeyronsuuke ABC Owuc-
cektpuca BM sBnsercs meauanoii: AM = MC (puc. 33). Ha npomomkenuu
ouccexkTpucsl BM otnmoxxkum otpe3ok MD, paBabii BM. Tpeyronbanku ABM
u CDM paBHBI 110 IEpBOMY TIPU3HAKY: Y HUX YIUIBI TIPH BepITuHE M paBHBI,
Kak BepTuKainbHbie, 1 AM = CM, BM= DM.

W3 paBeHCTBa TPEYTOIBHUKOB CIEIyET

CD=A4B )
n/CDM=/ABM. Ho ZABM = /CBM, nostomy £CDM =/CBM,
T. €. B Tpeyroiasauke BCD yrisl 1pu ocHoBaHMH BD paBHEL 1o Teopeme
3TOT TPEYTOJbHUK paBHOOeApeHHbIi: BC = CD. Otcioga u u3 (1) 3aximoya-
eM: BC = AB. YTBepxKIeHUE JOKa3aHO.

KOHTpOJ’lebIe BOITPOCHI

B Bompocax Ne 1 u Ne 2 o603HaueHus §1.

1(6). a)(1) Yemy paBHO a_, ecnmu a=3 u b, =8?

0)(1) Yemy paBuo 7, eciiu a =24, b=77?

B)(2) CymecTByeT JM TPAMOYTOJBHBIM TPEYTONBHUK C THIIOTECHY30M
¢ =14 ¥ BBICOTOM K TUIIOTEHY3€E /1 = 572.

r)(2) Hokxaxurte Teopemy, oOpatHyio Teopeme Iludaropa: «ecnm mms
cTopoH TpeyronbHuka ABC cnpasennuso paseHcTBo AC” + BC’ = AB’, T0
yron ACB npsiMoii» (He onupasich Ha TEOPEMY KOCHHYCOB).

2(6). a)(2) Ilo manuBIM Ha puC. 34 HalouTe X, ¢, b U sina.

0)(2) 1o nanubIM Ha puc. 35 Haligute b, h u r, ecnu tga = %

B)(2) Ilo nanueM pucynka 36 u 3Has, uto AH =8, AC =20, naiigute
cunyc yrna BAC.
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1 H
B
X
1,2 8
8 > A £>\\
Puc. 34 Puc. 35 Puc. 36

3(6). a)(1) ChopmynupyliTe TeOpeMy 0 OMCCEKTPHUCE YTIIa TPEYTOJbLHUKA.
0)(1) buccektpucst AD u CK Ttpeyroapauka ABC TiepecekaroTcs B
touke O. Uemy paBeH yron AOC?

B)(2) B tpeyrompanke ABC yron C npsimoit, AC =15, AB =17. Haiinu-
Te JIIUHY OucceKTpUchl AK.
r)(2) Tpeyromeauk ABC TpsAMOYTroinbHBIH B

(puc. 37). CH - Beicota, CM — menunana, CK — H K
OuccekTpuca mpsimMoro yrina. 1) [lokaxwure, 4ro M
CK Taroke menut momojiaM u yron HCM. 2)
I[Ipu HK =1 n KM =2 HaliauTe BEeIWIUHY yTJIa C A
BAC.

4(5). a)(3) B tpeyronsuuke ABC yron A B Puc. 37

nBa paza Oompme yrma  C (puc.  38).

AC =b, AB=c. Hatimute cropony BC (mpoBeauTe OWCCEKTPHCY yTJa
BAC).

C
B

Puc. 38 Puc. 39

0)(2) B tpeyronbsauke ABC otpe3ok A4 C, napamenes ocHoBanuto AC,
npsimass BM  nepecekaetr otpe3ok 4,C, B Touke M, (puc. 39). Jokaxure,
uro AM,: AM =M ,C,:MC n BM,:BM = BA, : BA.

5(6). a)(1) Chopmynupyiite TeopeMy 0 TpEX MeIUaHAX TPEYTrOJIbHUKA.

0)(1) Meanana BM tpeyronsauka ABC paBHa monoBuHe CTOpOHBI AC.
Bepno a1, uto yroa B npsamoit?

B)(2) B tpeyrompanke ABC Memunana AK TeprieHIUKYJISIpHA MEIHAHE
BM. Haitnute Tpetbto Menuany, eciu AB =10.
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r)(2) B tpeyroneauke ABC mMennana AK =m, 3akiaroueHa MexIy CTO-
ponamu AB=c u AC =b. Jlokaxure, YTO BBHITIOJTHEHBI HEPABEHCTBA
b b+c
—<m,<—.
6(6). a)(1) ChopmymupyiiTe IEPBYIO JIEMMY O BBICOTaX TPEYTOJILHUKA.
0)(1) B tpeyronsnuke ABC npoBeneHsl BEICOTEL A4, 1 BB,. Uemy paseH

yron C,ecnmu AB=6 u AB, = 332

B)(2) s tpeyronsHuka ABC HalliuTe yIibl €0 OPTOTPEYTONbHUKA, €C-
m /A=40°, /B=75".

r)(2) B tpeyronsuuke ABC BricoThl AA, 1 BB, nepecekaroTcss B TOUKE

H, yron C pasen 30°, BH =i u AB, =1. Halinute INIHMHBI OTPE3KOB

J3
AH, A H n croponsl AC.

7(5). a)(3) B tpeyronbauke ABC ¢ nepumerpoM 24 OuccekTpuchl AD u
BK mepecekatorcst B Touke O, ipu 3toM BD:DC=5:3, a BO:0OK =3:1.
Haiigure ctopons! Tpeyronsauka ABC.

0)(2) Touka D nexut Ha cTtopoHe AB, Touka M — Ha cTtopoHe BC Ttpe-
yronbHuKa ABC, AD:DB=2:3 u BM :MC =1:3. Otpe3ku AM u CD mne-
pecekatotcs B Touke O. Uemy paBHo otHouieHue 40 :OM u CO:0OD?

8(6). a)(2) OcuoBanus paBHOOOKOH Tparenun ABCD paBHBI 5 1 9, nua-
roHanu AC u BD nepneHauKyapHbel apyr npyry (puc. 40). Kakoit otpe3ok
uiHHee: P, mapanienbHblii OCHOBAaHUSIM Tparelny, WiId BBICOTa Tpare-
mn?

B C B__C
P ¢ }@
A D A D
Puc. 40 Puc. 41

0)(2) Otpe3ok MN mapaieneH ocHOBaHUAM Tpaneund ABCD (puc. 41),
BC=3, MN=7 u CN:ND=2:3. 1) Uemy paBHo AD? 2) Eciu tipu 3TOM
ZA+ /D =90", TO 4eMy pPaBHO PACCTOAHHE MEKIY CEPEIMHAMH OCHOBA-
HUH?

B)(2) B paBHOOOKO# Tpanenuu a u b — e€ oCHOBaHUs, ¢ — OOKOBas CTO-
poHa, d — nuaroHank. JIoKaXuTe, 9TO MIMeeT MECTO PaBeHCTBO d° =c” + ab.
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3agaun

1(8). B tpeyrompauke ABC co cropoHamu AB=BC=15 u AC=24
HalliuTe pacCcTOSHHE OT BEPIIMHBI B 0 a) TOUKU M nepeceueHus] MeauaH,
0) ToukH S mepeceveHus: OUcceKTpuc, B) HeHTpa O ONMCcaHHON OKPYKHOCTH,
r) Touku H niepecedeHus BbICOT.

2(4). Tpanemust ABCD c ocHoBanmsimu AD =27 u BC =12 umeer pas-
Heie yriel ABC u ACD. Halinure muyunbl tuaroHaiv AC v OOKOBBIX CTOPOH,
€CJIM IEPUMETP TpaNeLuu paBeH 64.

3(5). Cepenaunnsblil nepneHaukyasip k cropoHe AC tpeyroisauka A5C
nepecekaet Ouccekrpucy yrina BAC B Touke K, nexarieit Ha cropone BC.

a) Jlokaxute, uto AB* = BK - BC;

. 4
0) ipu monoaHUTENbHOM ycioBuu AB =30 u sinC =§ HalluTe JTMHY

ouccexkTpuce AK.
4(5). B tpeyronsuuke ABC co ctopoHamu AB=BC=4 nu AC =2 mpo-
BEJIEHbI BBICOTBI AA u BB,. Touka M — cepeauna croponsl AB. Haiigure

IIEPUMETD TPEYroNbHUKa MA, B, .

5(6). B tpeyronsHuke ABC oaHa U3 cTOpoH paBHa 6, meauansl AD u CK
COOTBETCTBEHHO paBHEI 15 u 6. Halimure aBe npyrue CTOPOHBI TPEYTOJIBHUKA.

6(6). OKpy)XHOCTH ¢ IICHTpPOM B Touke () BIHMCaHAa B TMPSMOYTOJBHBIN
tpeyronbHUK ABC u kacaercs kareta AC B Touke K, a karera BC B Touke L.
IIpsimas, mpoxopsmias depe3 Touky O, nepecekaeT karer AC B Touke M u
katetr BC B Touke N, KM =48, LN =27.

a) Onpenenute paanyc OKPYKHOCTH.

0) IIpu nomonauTensHOM yenoBuu MN || AB Haiimute nnuny AB.

7(6). B tpeyronsauke ABC cropona AC =3, Bbicora BH paBHa 6 u
BC=2-A4H. Haiigure ctoponsl 48 n BC.

8(5). Touka D nexur Ha cropone BC, Toka K — Ha cropone AC Tpe-
yronbHuka ABC. Otpe3ku AD u BK mnepecekatorcs B Touke O, IPU STOM
AO:0OD=2:1 n BO:0OK =7:8. Haiigure, B KAKOM OTHOIIICHHH TOYKH D
u K pgensar croporsl BC u AC COOTBETCTBEHHO.

9(7). au xkBagpatr ABCD. Touxu K, P u M nexar Ha ctopoHax AB, BC u
CD cootBercTBeHHO. YeThIp€XyromsHUK AKPM — Tpamenus, TuaroHaau
KoTopoit AP m KM mepneHAuKyIApHE ApyT Apyry. Haiimnte ocHOBaHUS
Tpaneunu KPu AM, ecmu AK =5 nu MD =2.

10(6). 13 Bepmuabl Tymoro yria B pom6a ABCD omyrieHsl BEICOTH BH
u BK na ctoponst AD u CD coorBercTBeHHO. /naronans AC mepecekaer
BBIcOTY BH B Touke P u BeicoTy BK B Touke Q. Haiinure miumHy oTpe3ka
HK, ecnu u3BectHo, uto KP=p u PO =q.



