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OT ABTOPOB

Jdoporue ceMHUKJIACCHUKMN!

Bul HauMHAaeTe U3yyaTh HOBBIM IIKOJBHBIN IIpegMeT — Ieo-
merpno. OGparure BHUMaHHWE, YTO B CIOBAX <«reorpadus»
U «'eOMETpPUsA» OAWHAKOBAA HYACTb — «Ieo», YTO B Ie€peBOZe
¢ IrpedyecKkoro o3gavaeT «3emud». Ho ecau Ha ypokax reorpaguu
B IIIECTOM KJIacCe BBl AeMCTBUTEJIbHO 3aHUMAJIMCH 3eMJIeONuca-
HueM («rpadus» — IO-TPEYECKH «ONMCAaHME»), TO HA YPOKax
reOMeTpPHUH BaM He IPUAETCH 3aHMMAThCH 3eMIeMepHeM («MeT-
peo» — IO-IPeYeCKH «MEepPHUTH»).

Teomerpus — oaHA U3 caMbIX ApeBHUX Hayk. Ee HasBanue
MOYKHO OOBACHUTH TEM, YTO 3apOXKJeHUe X PA3BUTHE reOMEeTPUH
OBIJIO TECHO CBA3AHO ¢ pa3HOOOPAa3HO#N NPAKTUYECKON JAeATel b
HOCTBIO UYeJIOBEKa: PadMEeTKOIl I'pDAHUI] 3eMeJIbHbIX y4YaCTKOB,
CTPOMTENBCTBOM JOPOTr, OPOCUTEILHBIX KAHAJIOB, 3JaHUH U 1Py -
IUX COOPYKEHHUi, T. €. FeOMETPHs, KaK I'OBOPAT B TAKUX CJIY-
yaax, Oel1a npukaadHoil Haykoii, IlocrenenHO, mIar 3a UIaromM
YeJIOBEYECTBO HAKAIUIMBAJIO 3HAHWUSA, U reOMeTPUs IIpeBpaTH-
JIach B KPaCHMBYIO U COBEpPIIEHHYI0, CTPOTYIO M II0CJIeA0BaTeb-
HYIO MaTeMaTHYeCKyl0 Teopuio. S3HAKOMHTBLCA C OTOH HAyKOMH
M YYUTHCH NPUMEHATH IIOJIyYeHHbIe 3HAHHUA HAa IPAKTHUKE BBl
u Oyzere Ha ypOKax reoMeTpHUH.

3HaTh reOMETPHUIO YPEe3BBIYAWHO BaKHO. [edCTBUTEIbHO,
MOCMOTPHUTE BOKPYI — Be3Jle reOMeTpUdA, TOYHee, reoMeTpH-
yecKkHe (PUrypsi: OTPe3KH, TPEYroJbHUKH, NPAMOYrOJbHUKH,
NPAMOYTOJIbHEIE NapaJjjesenune]sl, apsl 1 T. II.
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Puc. 1. a) Tocrurnna «Camor» (r. Kues); Puc. 2. Coipenkas rtenesu-
0) anMuHMCTpaTHBHOE 3xaHue (r. JloHa0H) sonHad Gamusn (r. Kues)

Bea riry6okux reomerpuueckux 3HaHUI He MOTJIH GBI IOSBATH-
Cs CJIOXKHBIE CTPOUTENbHBIE KOHCTPYKIUH (puc. 1, 2), kopaGan
U caMoJsieTsl (puc. 3) U Aake JAeTCKUH KOHCTPYKTOP M Y30pPhI
BeIIINBOK (puc. 4). Coszganue y30poB TpedyeT OT MacTepHIlbI
BHAHMUA 0 TAKHUX IeOMETPHUYECKUX MOHATHAX, KAK CUMMETpPUS
U napaJjienbHbIH nepeHoc. He 3Has reoMeTpuio, HEBO3MOXKHO
CTaTh XOPOIINM UHKEHEPOM-KOHCTPYKTOPOM, TOKapeM, CTOJIA-
POM, y4YeHBbIM, apXHUTEKTOPOM, AU3alfHEPOM, MOJEILEPOM, CIIe-
IIUAJIMCTOM B 00JIaCTH KOMIIbIOTEpHOM rpaduku u T. A. Boobie,
reoMeTpuYecKHe 3HAHUSA — BarKHeHInas COCTaBJIAIOIIAA Yeso-
BEYECKOM KYyJIbTYPhI.

T'eomeTpuss — o4yeHb MHTEpPECHBIN npeamer. Mbl HajzeeMcs,
4YTO BBl B 9TOM CKOPO y0eauTech, U IIOMOYKET 3TOMY YYeOHHK,
KOTOPBLII BEL Aep2KuTe B pyKax. [losaHakombTech, MmoKanyiicra,
C €ro CTPYKTYPOM.

Puc. 3. a) Ha cranensx HukosaeBcKoro cyocTpouTeIbHOIO 3aBOAA;

6) camoaer AH-225 («Mpus»)




6)

Puc. 4. a) JleTckuit KOHCTPYKTOP; 0) y30p BBIILIUBKH

YueGHHUK pasfesieH Ha deThIpe naparpada, KaM bl 13 KOTO-
PBIX COCTOMT M3 IIYHKTOB. B IIYHKTaX M3JI0KeH TeOPeTHYeCKUN
MaTepHaJl, IPHU H3yYeHUu: KOTOPOro ocoboe BHUMaHue obparaii-
Te Ha TeKCT, BbIEJEHHbIH KUPHBIM wpupmom. Taxxe obpa-
malTe BHUMAHUE HA CJI0Ba, HalledaTaHHbIE KYPCUBOM.

Kak npasBuiio, M3J0XKEeHHUE TEOPeTHYECKOro mMarepuasa 3a-
BepuHIaeTcA NMPUMepPaMH pelleHHs 3afad. ITH 3alUCH MOXKHO
paccMaTpHBATE KaK OJUH U3 BOSMOKHBIX 00pasuoB opopMIeHH s
peleHus.

K kaskxgoMy NYHKTY moZoOpaHbI 3a/ja4y JJId CAMOCTOATENb-
HOTO peIlleH’s, K KOTOPBIM Mbl COBETYeM NPUCTYHATL TOJBKO
mocJie YCBOGHHMA TeopeTudyeckoro marepuana. Cpeau sagaHui
€CTh KaK MPOCThIE ¥ CPeJHUE MO CJOKHOCTH YIIPaKHeHUsHA, TaK
U TPY/AHBIE 3aJa4K (caMble TPYAHBIE U3 HUX 0003HAYEHBI «3Be3-
noukoit» (*)).

Kasxaplil IyHKT 3aBepliaeTr ocobada pyopHKa, KOTOPYIO MbI
Hassaau «HaOmiopaiire, pucyiire, KOHCTpyHUpYyHTe, (haHTas3u-
pyiiTe». B Heiil coOpaHb! 3a1auu, AJ1s pellleHHs KOTOPBIX HYXK-
HBI He CIelHaJbHBIe I'eOMEeTPpUUYECKHEe 3HAHUSA, a CMeKaJlKa,
M“300peTaTesbHOCTh M COOOPA3NTEIBHOCTE. OTH 3a/la4M [I0JIe3HBI,
kak BurTaMuHbl. OHM Pa3BUBAIOT «IeOMETpPUYECKOe 3peHHne»
¥ UHTYUILHIO.

Kpome Toro, B yueOHHKe Bbl CMOXKeTe IIPOYUTATH PACCKA3EI
o ucropuu reomerpnn. HazBanua aTuX pacCKa3oB Hame4yaTaHbl
CHHHUM IIBETOM.

Ilepsaiite! Henaem ycnexa!
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YBaxaeMsbie KOJJeru!

Mz1 cuuTaeM, 4To B paMKax o61ieo6pasoBaTebHON IIKOJIBI
HEBO3MOXXHO Peasn3oBaTh (POPMATBHO-JOTHYECKUN IPUHIUII
TOCTPOEHUSA Kypca NeOMETPHH: MOJIOKHUTh B OCHOBY CHCTEMY
aKCHOM, a JaJIbIlle CTPOUTH HU3JIOKEHUE NeAYKTHUBHO, T. €. JO-
Kas3bIBaTh T€OPEMBI JIOTHYECKH CTPOr'0, OCHOBHIBASICH HA aKCH-
oMax ¥ paHee JOKal3aHHBIX (hakTax. ITO, CKOpee BCEro, MOXKHO
MOACHUTH TEM, YTO YHUCJIO ydyamuxca (0CoOOEHHO CEMUKJIACCHHU-
KOB), CKJIOHHBIX K JeAYKTUBHOMY MALIIIJIEHUIO, HeBeJJMKO. Ha
caMoOM feje OONBIMMHCTBY IIPUCYIN HATJIATHO-0OPA3HBIA TUTI
MulnuTeHus1. [loaTomMy ans pebGeHKa amenasuus K HArJIsAIHOH
OYEeBUAHOCTH COBEPIIEHHO eCTeCTBeHHA M ONpaBAaHHA.

Hcxons U3 CKa3aHHOTO, B OCHOBY JAHHOI'O yUueOHHKA II0JIO-
YKeH HarJAqHO-JAeAYKTHBHBIN IIPUHIIMII B COYETAHHH C YACTHY-
HOM aKCHOMATH3alueH,

MEI cyMTaeM, 49TO 11eJib U3YUEHUSI TEOMETPHUH B IMIKOJIE — 3TO
He TOJBKO Pa3BUTHE JIOTUYECKOTO MBIIIJIEHUA U YMEHHUA TPO-
BOOUTH JOKa3aTeJbCTBO. ABTOPHI YUeOHMKA cTaBAT Oojee ImIu-
POKYIO 3ajady: YTOYHHUTL IpPEACTABJIE€HHE ydamuxcsa o0 aie-
MEHTAapHbIX IeOMeTpPUYeCKUX obObeKTax (TOuka, mpaMas, JIyd,
OTPe30K, yroj), 03HAKOMHUTh MX C BaKHEHIIMMU CBOHCTBAMHU
6a30BBIX (PUTYp 3JIeMEeHTAPHON reoMeTpuM (TPEyroJbHUK, OK-
PYXHOCTb, YeTHIPEXYTOJBHUK | T. II.), PA3BUTb B HUX IIOTpPe6-
HOCTH B JIOKA3aTeJIbCTBE, T. €. 3aJI0’KUTh OCHOBHI JIe/lYKTHBHO-
ro ¥ 9BPUCTUYECKOTO MbINIJIEHHUS, a TJIaBHOE — HAYYHTh
yJauuxca NpuMMeHATh CBOMCTBA reomMerpndecKkux ¢Gpuryp npu
pemIeHUH NMPaKTHYECKHX H TeOPeTHIEeCKHX 3a7ady.

MEul HageeMcs, 9TO BBl OIEHHTE 3TOT yUeOHMK KaK TaKOBOIA,
KOTOPBII IIOMOYKET BaM CIPABHUTLCA C PeaJH3allveil oTUX LeJei.

B kHure cobpaH oGLIMPHBIA U PA3HOOOPA3HEBIN AMAAKTHYEC-
kUil Marepuas. OaHAKO 3a 0qUH yueOHBINA roj Bce 3aJa4M pe-
IIIUTh HEBO3MOXXHO, /1a B 3TOM M HET HUKAKON He00XOAMMOCTH.
Bwmecre ¢ Tem ropasno yaobHee paborars, KOrja ecTh GOJIBIION
samac 3aga4. 9TO IO3BOJUT PEaJN30BATE NPUHIIUIILEI YPOBHEBOM
auddepeHIHAIMY ¥ UHANBUAYAILHOIO IMOAXOAA B OOYYEHHH.

Kpacnpiv IIBETOM OTMeYeHEI HOMepa 3anad, peKOMeHAYeMBIX
Anda poMairHed paboThl, CHHMM IIBETOM — HOMepa 3ajad, Ko-
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TOpbIE C YYETOM WHAWBHAYAJbHBIX OcOOeHHOCTEH ydalluXCs
KJIacca 0 YCMOTPEHHUIO YYHUTENIS MOXKHO pellaTh YCTHO.
JlaBaiiTe IpEeBPATHUM IIKOJbLHBEIA KYPC I€OMETPHUM B SCHBIH
Y IPHBJIEKATEJbLHBIH NpeaMer.
HenaeM TBOPYECKOI'O BAOXHOBEHUA U TEPIEHHUA.

59@933.3.3.:‘.

YCNOBHbIE OBO3HAYEHUA IE—_—

3alaHUsA, COOTBETCTBYKWINNE HAYaJIbHOMY M CpeJHEeMY
YPOBHAM y4eOHBIX JOCTHUKEHUMN;

3a/JaHUs, COOTBETCTBYIOIUE AOCTATOYHOMY YPOBHIO yued-
HBIX JOCTHXXKEHWIH;

3a/laHus, COOTBETCTBYIOIIE BBHICOKOMY YPOBHIO yuel-
HBIX JOCTHIKEHUM;

3a/jaud JIJIA MaTeMAaTHUYECKHUX KPYXKOB U (haKyIbTaTH-
BOB;

3aa4¥, pe3yJIbTAaT KOTOPBIX MOYKHO HCIOJb30BaTh IIPU
pelIeHuy APYTUX 3a7ay;

II0OKa3aTeJIbCTBO TEOPEMEBI, COOTBETCTBYIOIIlee NJOCTaTOY-
HOMY YPOBHIO V4eOHBIX JOCTHUKEHUMH;

JI0OKa3aTeJIbCTBO TEOPEMbI, COOTBETCTBYIONIEE BHICOKOMY
YPOBHIO y4eOHBIX JOCTHMIKEHHH;

I0Ka3aTeJIbCTBO TeOpeMbl, HeoDA3aTeJbHOe A H3yde-
HUA;

OKOHYaHUE J0KAa3aTeJIbCTBA TeOPEeMBEI.




BBEAEHUE

XoTs reOMeTPHUA — 3TO HOBBIY IIKOJBHBIHA IIDEAMET, OAHAKO
HaA YPOKaX MaTEMATHKH BEI YK€ 3HAKOMMJIACH C a3aMH 3TOM
myapoi Hayku. Tak, Bce reomerpuyeckue Gurypsi, usobpa-
’KeHHEBIe Ha PUCYHKe 5, BaM XOPOIIO U3BECTHHI.

P
a A B M N O/M

Ilpsamas a Orpesoxk AB JIyuy MN ¥Yron POM (£POM)

D B
A
¢ E 4 C A D

Jlomanaa ABCDEF  TpeyroavEuk ABC Ilpamoyronbauk ABCD

ON®

OkpyKHOCTH
B, (6
A
1 D1
B |
I,) C
’I
A D
[IpsmoyronbHbIiH MHOrOYroJIbHHKH
napansnenenunes ABCDA B,C D,

Pue. 5
8




54

Puc. 6 Puc. 7

Bri yMeeTe ¢ TOMOIIBIO JIHHEHKHA COEIUHATH ABE TOYKH OT-
pe3koMm (puc. 6), ¢ TOMOIILI0O MUPKYJA CTPOUTH OKPYKHOCTH
(puc. 7), ¢ IOMOINBIO JUHEHKH U YrOJbHHUKA CTPOUTL IepIeH-

Puc. 8

AUKYJISAPHBIE M IapaJljiesbHble NpaMble (puc. 8), uamepATs
JUIMHY OTPe3Ka M CTPOUTh OTPE30K 3aJJaHHOM JJIMHBI C TOMOIIBIO
JIMHEeHKU C MHJIJIMMETPOBBIMHU AesieHuAMH (puc. 9), HAXOAUTH

P K
-~ _IJNHIHI*HU I_IU _ - |
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Puc. 10

BeJIMYHUHY yIJIa ¥ CTPOUTH YIoJI 3aJaHHOM BeJIMYMHEI C IIOMOIbIO
TpaHcooptupa (puc. 10), KIaccupUIUPOBATL TPEYTOJbHUKHU
(cm. dopsa).

OfHAaKO0 3HATH, KAK «BBITJIAAUT» (QUTYypPa, WM YMETh BBITIOJI-
HATH IPOCTEHINNEe ITOCTPOEHUSI — 3TO BCEro JIMINbL caMbIe Ha-
YaJIbHBIE 3HAHUS HAYKU 0 C80ICMBax zeomempuiecKux guzyp,
T. €. 2eoMempuu.

IIpn ma3yd4eHMM cucmemamuieckozo Kypca TeOMETDPHUH BEI
OyzeTre IOCTEIIEHHO B OIpEeeIEHHON IIOCIeJ0BATEILHOCTH U3Y-
YaTh CBOMCTBA reOMETPHYEeCKHUX (QUTyp, & CJIefoBaTelbHO, U Ca-
MU GUrypbl, KAK 3HAKOMBIE, TAK W HOBbIE. JTO 03HAYAET, YTO
BBI IOJDKHBI HAYYUTHCSA 10 OAHUM CBOMCTBAM (QUIYyPhI HAXOAUTh,
a rJIaBHOE, JOKa3bIBATh JAPYTUe ee CBOMCTBA.

IIIKonBbHBIA KypPC TeOMETPHUHM TPAANIIMOHHO AeJUTCS Ha IJIa-
HHMETPHIO U cTepeoMeTpHIo. IlnanumMerpus uayuaer GUIryphl
Ha IJIOCKOCTH («IIJIAHYM» B IIePEBOJE C JATHHCKOIO — «ILJIOC-
KOCTb»). B cTepeoMeTpuy H3y4yarT (UIypbl B IPOCTPAHCTBE
(«cTepeoc» B IepeBOjie C I'PEYECKOr0 — <«IIPOCTPAHCTBEHHBIN» ).

HUrak, MBI IPUCTYIAEM K M3YYEHHIO IJIAHUMETDUH.
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MPOCTEVLLUWVE TEOMETPUYECKWE
DOUTYPbI U X CBOVCTBA

51

B 3TOM naparpade paccMaTpUBaIOTCA 3HAKOMbIe BaMm
13 NpedblayLwmX K1accoB reoMeTpuyeckime hurypsi:
TOYKM, NPSIMbIE, OTPE3KK, NyHW U Y1kl

Bbl y3HaeTe Bonblue 0 CBOWCTBAxX 3Tnx duryp. He

KOTOPbIE M3 3TUX CBOWCTB Hay4yUTeCh AOKa3bIBaTh.
Cnoea onpepeneHue, Teopema, akCMoOMa CTaHyT
ANA BaC NPUBbLIYHBIMUW, MOHATHLIMK W YacTo yno

TpebnsembimMn.
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;! § 1. Mpocrenume reomeTpuyeckme GUrypbl M Ux CBOUCTBa

1. Toukun n npamMble

Touka — camMas IpocTas reoMerpudeckas ¢urypa. 9To
eIWHCTBeHHasd (pUrypa, KOTOPYI0 HeJab3sa pa3buTh HA YacTH.
Hanpumep, Kaxaaa us GUryp, u3o0pa’keHHbIX Ha pucyHke 11,
pasbura Ha wactu. W gaske o urype, n3obpaskeHHOH HA PH-
cyHKe 12, cocrosamei u3 AByX TOYEK, MOXKHO CKasaTh, YTO OHA
COCTOMT M3 ABYX dacTeil: Touku A U Touku B.

B
> o @ ¢
4

Puc. 11 Puc. 12

Ha pucyHke 13 uaobpaskeHbl NIpsAMas a U ABe TOYKH A u B.
T'oBOpSAT, 4TO MouKa A npuradexum npamoi a, Ain movka A
B Jexum Ha NPAMOU a, UWIH NPAMAR G NPOxXo-

. Adum wepes mouky A U COOTBETCTBEHHO MOY-
/ xa B He npunadiexum npamoi a, WIH
moukxa B He nexwum Ha npamoil a, IR Nps-

P18 Mmasa a we npoxodum uepes mouky B.
[IpamMas — 9TO reoMeTpuyeckas (urypa, obragaomas oi-

peneseHHBEIMH CBOMCTBAMMU.

OcHOoBHOe cBoOoificTBO npamoi. “Tepes mwolbvie ase
'I'(\‘IM'HI MOHO NIPOBECTH NMPAMYIO, H NPpHTOM TOJBKO OJIHY.

IloueMy 3TO CBOMCTBO NMPAMOH —
OCHOBHOE?

Yepes Touku A 1 B MOXHO IIPO-
BECTH MHOTO PAa3JUYHBIX JUHUL
(puc. 14). lIpamasn e 3a/1aeTCA ITH-
MH TOYKAMH OJHO3HA4YHO. B aroMm
M COCTOUT CYTh OCHOBHOI'O CBOMCTBA
NpPSAMOH.

! 3aech U B JandbHeieM, TOBOPA ¢/IBe TOYKH», «TPH TOYKH», «IB€ MpPH-
MBIE» H T. 1., OYZieM UMeThb B BUAY, YTO 3TO PA3HBIEe TOYKHU U Pa3HbIE NPAMBIE.
Cuyuait ux coBnajeHusi 6yJeM orosapusath 0cobo.
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1. Toukn 1 npamMble

9TO CBOMCTBO NMO3BOJISAET 0003HAYATEL NPAMYIO, HA3LIBASA JBe
niobble ee Touku. Tak, NIpPAMYIO, IPOBEJAEHHYIO Yepe3 Touku M
u N, HasweiBawT «npamasg MN» (unu «upsamasg NM»).

Ecau xoTAT pas’bACHUTH CMBICJ KaKOro-Jubo cjoBa (TepMu-
Ha), TO MCIIOJL3VIOT onpeneaenus. Hanpumep:

1) yacamMu Ha3bpIBAIOT IPUOOP AJA M3MEPEHUsS] BPEeMEeHH;

2)reoMeTpHsa — BTO pasAes] MaTeMaTHKM, U3YydalON[UH

cBoiicTBa QuUryp.
OnpezesieEns eCTb M B FeOMETPUU.

Onpenenenue. J[Be npamelie, nMelomue OOIIYI0 TOUKY,
HAa3BIBAKT MEpPeCcCeKaKwnImMUMHuC .

Ha pucyske 15 n3o6pakeHbl IpAMEBEIE a

a u b, nepecekawIiuecs B Touke O. 0

YacTto cupaBeinBOCTh (AICTUHHOCTD)
Kaxoro-iubo (axkra OpUXOAUTCH yCTa- b
HaBJIHUBATh C ITOMOINBIO JOZUYECKUX Puic. 15
paccyxcoenuil.

Paccmorpum Takyo sagauy. M3BeCTHO, 4UTO BCE KUTEJIH
I'eomeTpuyecKOH yJIMIEBEI — MAaTeMaTHUKHU. JKeHsA KHUBET IO

agpecy yi. 'eomerpuueckas, 5. fAsaserca au Heusa marema-
THKOM?

W13 yciaoBus 3agauum ciaexyer, uyro JKeHs xuser Ha ['eoMer-
pHYECKO! yJsuile. A MOCKOJBKY BCE YXHUTEJIH 3TOM YJIMIBI Ma-
TeMaTuKH, To XeHAa — mMaTeMaTHK.

IIpuBeneHHBIE JIOTUYECKHE PACCYKAEHUS HA3bIBAIOT JOKa-
3aTeJbCTBOM TOro haxra, uto JHeHss — MaTeMaTHK.

B maTeMaTHKe yTBep:KAEHHUE, ICTUHHOCTE KOTOPOTO YCTAHAB-
JIMBAeTCA C IIOMOIUBIO JOKA3aTeJLCTBA, HA3BEIBAIOT TEOPEMOM.

Teopema 1.1. Jlobvie d6e nepecexkarouyueca npamvie
umerom monvko o0HYy 06U Y0 mouxy.

Hoxkazameavcmeao. ©

IIycTs mepecexaromueca HOpsa- a _ g
Mble @ U b moMuMo o6meit Tou- A - ‘\\i/'
KH A UMeT elle oAHY o0umyw b //' Rt N
Touky B (puc. 16). Torga yepes g

aBe TOYKHU A U B npoxoasaT aABe Puc. 16
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§ 1. MpocTenwive reomeTpuyeckme GuUrypbl n X CBOMCTBa

npsaMble. A 3TO IPOTHBOPEYHT OCHOBHOMY CBOMCTBY IIPSAMOM.
CrnenoBaTresIbHO, Hallle IPEAIIOJIOKEHHNE O CyIIeCTBOBAHUU BTO-
PO TOYKHM [epeceyYeHusi NPsAMbIX a u b HeBepHO. A

P s

® 3 Kakyio ¢urypy Henb3a pa3butb Ha Hactn?

2. ChopMynupywnTe 0CHOBHOE CBOWNCTBO NPAMOWN.

3. Kakoe cBONCTBO Npamow no3sonset obosHa4ats ee, Ha3biBas Niobble
ABe TOYKM NpsMon?

4. [1ns 4yero UCNONL3YIOT onpeaeneHna?

5. Kakve ase npamble Ha3biBalOT NepecekaiownmMmnca?

6. Kak Ha3blBaloOT yTBEPXAEHWE, UCTUHHOCTL KOTOPOTO YCTaHaBInBaKoT
C NOMOLLbIO floKa3aTenbCTBa?

7. CchopmynupyuTe TeOpemMy O nepeceyeHnu AByx NpsmMbix.

s

NMPAKTUYECKWE 3AAHNSA IERS—

1." IIpoBeauTe NpAMYyIo, 0603HaubTe ee OykBoit m. OTmMeTbTe
TOYKH A u B, nexamue Ha aToi nmpamoii, u touku C, D, E, He
Jexkalue Ha Hew.

2. Ormersre Touku M u K u npoBejuTe 4epe3 HUX MPAMYIO.
OrMeTbTe HA 3TOM NPAMOM TOYKY E. 3anUIINTe BCé BO3MOYKHbBIE
0003HAYEHHUSA MOJYYEHHON NPAMOH.

3." IlpoBeauTe npsaMbIie a U b TaK, 4TOOLI OHU NEPECEKAIUCE.
O6osnaubTe TOUKY uX mepeceueHuss 6ykBoit C. IIpunaanexkur
au Touka C npamoi a? npamoit b?

{. OTMeTbTe TPH TOYKH TAK, YTOOBI OHHM HE JIeXKaJHu Ha Of-
HOM IIPSAMOM, ¥ Yepe3 KasKAVIO Napy TOYeK NPOBeJuTe NPAMYIO.
CKOJIBKO 00pa3oBaioch NPAMBIX 7

5.” OrmerbTe: 1) yeThIpe TOYKM, HUKAKUE TPU M3 KOTOPHIX
HE JIe)KaT Ha OJHOM MpAMOi; 2) NATh TOYEK, HUKaAKUe TPH U3
KOTOPBIX HEe JIe)KAT Ha OMHOM NMPAMOM.

6." IlpoBeauTe TPU NpAMBIE TAK, YTOOLI KajKAble ABe U3 HUX
nepecekanuck. OTMETbTE TOUKH IIEPECEYEHUSA ITHUX INPAMBIX.
CKOJIBKO MOKHO IIOJIYYHTH TOYEK MepecedyeHus?

7. OrmerbTe 4 TOYKHM TaK, YTOOBI NPH IIPOBEAEHUHN TIPAMONMA
yepes3 Kak/(ble [iBe U3 HUX Ha pUCYHKe obpasoBasock: 1) 1 mpsa-
Mas; 2) 4 npsameix; 3) 6 npameix. IlpoBeguTre aTH NpAMEIeE.

14




1. To4ku 1 npamMble

YNPAXKHEHUS I

8." Ioxsaysick pucyakoM 17:

1) onpenesnre, mepeceKalmTCH F
Jau npameie a u MK; ? E @

2) ykaxure BCe OTMeYeHHEIe D
TOUKH, IPHHA/UIEIKAIINE IPA- / \i
Moit a; npamoit MK; ;,

3) yKaXuTe BCce OTMEUYeHHEIe
TOYKH, HE MIPUHAAJIEkKAI[HIe
npaMo# a; npamoit MK;

4) yKaKuTe BCe OTMeYEeHHbIE TOYKH, IIPUHAJJIEKAIIAe IIPs-
MOM @, HO He MpHHAAJIeXKamue npamoit MK,

9.’ ITone3yace pucyHkoM 18, yraxure:

1) kaKue U3 OTMEeYEHHEBIX TOYEeK IIPUHAIeKAT
NpAMOH p, & KaKue He NPHHAIJIECKAT eif;

2) KaKUM NPAMBIM NPUHAMJIECKNAT KaKIad
u3 touek A, B, C, D u E;

3) KaKkue NpAMbIe NPOXOAAT Yepes KarkAyIo
u3 Touek C, B u A;

4) B KaKOil TOYKe IepeceKaloTcs NpsaMbeie R
up, muk;

5) B KaKOii TOUKe IepeceKaloTCss TPHU MpsMEIe.

10." Touxa C npunagitexur npamoit AB. fBaaioTcs mu pas-

auuHbIMU npavbeie AB u AC? Orser obocHyiiTe.

11." IIposenu 4 npsmble, KaXkable 2 U3 KOTOPHIX IMepeceKa-
I0TCAA, TIDUYeM 4Yepe3d KasKAyl TOYKY NepeceYeHUs IPOXOAAT
TOABKO 2 mpaAMble. CKOJTBKO TOYEK IepeceyeHus NpH 3TOM 06-
pasoBaIocs?

12." Kak Hanmo pacmoyoxuTh 6 Touek, 4To6bI OHM OIpeje-
asnu 6 npaMerx?

13.” Nannyio npamyio nepecekaior 4 nmpamsule. CKOIBKO MoO-
»KeT 06pa3oBaThCA TOYEK MEPEceYeHUs ITHUX IPAMBIX C JAHHOH?

14.” IIposenu 4 npsaMbie, Kaxable 2 U3 KOTOPBIX IIepeceKa-
1oTcsi. CKOTBKO TOYEK IlepecedeHusa MoKeT obpasoBaTsca?

15.” IIpoBenn 5 NpAMBIX, Ka)kable 2 N3 KOTOPBIX IepeceKa-
1oTcA. KakoBO HauMMeHblIee BO3MOXXHOE KOJUYECTBO TOYEK

Puc. 17

Puc. 18
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§ 1. NpocTeitme reomeTpu4eckie GUrypbl ¥ Ux CBOACTBA

nepeceyenus atux npambix? Kaxkoe mambosbiiee KOJIHYECTBO
TOYEK MepeceueHuss MoxkeT 06pasoBaThca?

16." MoskHO g mpoBecTH 6 NPAMBIX ¥ OTMETHTHh Ha HUX
11 Touek Tak, 4ToOBI HA KaXKA0K IPAMOI OBIJIIO OTMEYEHO POB-
HO 4 Toukmn?

17." Ha nnockoctu nposesiens 3 npamsie. Ha nepBoit npamoii
OTMETHJIM 5 TOYeK, Ha BTOpPoil — 7 TOYEK, a Ha TpeTbed —
3 Touxku. Kakum moxkeT ObITh HAMMEHbIIIee KOJIMUEeCTBO OTMe-
YEHHBIX TOYEK?

18." M0O’KHO M OTMETUTH HECKOJbKO TOYEK M IIPOBECTH He-
CKOJIbKO IPSAMBIX TaK, YTOOBI HA KaXXAO¥M NPAMOH Jexaso
POBHO 3 OTMeYeHHbIe TOYKU U Yepe3 KaxKJAyi TOYKY IMPOXOJH-
JIO POBHO 3 U3 IIPOBEJAEHHBIX NPAMBIX?

HABNMKOOAVTE, PACYWTE,

KOHCTPYUPYWTE, ®DAHTA3ZUPYWUTE
19. U3 purypox, HUMeIIux BHJ «yrojKa»

(puc. 19), cnoxuTe KBajapar. Puc. 19

2. OTpe3okK u ero AnvHa

Ha pucyske 20 nsobpakeHa npaMas @, IPOXOAsLIasA yepes
TOYKH A ¥ B. 9TH TOYKM OrpaHUYHBAIOT YACTh NPAMOH @, BbI-
JleJIeHHYI0 KpacHbIM 1BeToM. Takyio gacTb NpsAMOil BMeCTe
¢ ToukamMu A 1 B Ha3LIBAIOT OTPE3KOM, a TOUKu A u B — KoH-
1laMH 3TOT0 OTpe3Ka.

IlouaTHO, YTO AN JI0OBIX ABYX Toyek M m N cymiecTByeT
eduHcmeeHHbLil OTPE30K, AJA KOTOPOTO 3TH TOYKH SABJIAIOTCSH
KoHIaMu (puc. 21), To eCTh Ompe3oK céouMu KOHYaAMU 3a0a-
emcs 00Ho3HayHO. TToaToMy OoTpe3ok Ha pucyHke 21 oboznaua-
o1 Tak: MN nau NM (uuraioT: «0oTpe3ok MN» HIu «OTpe-
30K NM»).

a A B N A X

Ly

Puc. 20 Puc. 21 Puc. 22
16




2. OTpe3ok v ero anvHa

M N
P ———
.:1 B 4 B
C D C D
® - —
Puc. 23 Puc. 24

Ha pucynke 22 usoGpaxeHsl orpe3ok AB u Touka X, npu-
HaJJIeKalas 3TOMy OTpe3Ky, HO He COBIAJAI0IIas HU C OQHAM
u3 ero KoHIOB. Touky X Ha3hIBAIOT BHYTPEHHEH TOYKOH OTPE3-
Ka AB. B sToM ciydae TakKe TOBOPAT, YTO TOYKA X JIGHKHT
MeXay ToukaMu A u B.

Takum o6pasoM, oTpe3oKk AB cocTOuT U3 ToueK A u B, a Tax-
’Ke BCeX TOYeK NpAMOH AB, jexamux MexXay Toukamu A u B.

Onpenenenme. [IBa oTpe3xka HA3LIBAOT PaBHBIMH,
€CJIM UX MOYKHO COBMECTHTh HAJIOKEHHEM.

Ha pucynxe 23 m3obGpakeHb! paBHbIe oTpe3ku AB u CD.
IInmyt: AB = CD.

Bbl 3HaeTe, UTO KaXXALIA OTPE30K HMMeeT ONIpeeseHHYIO
JJIMHY, ¥ IJIA ee N3MePeHUs HaJo BeIOpaTh eIMHHYHEINA OTPEe30K.
B rkayecTBe eJMHUYHOIO MOXXHO BHIODATH 1000 OTPE3OK.

Hanpumep, O6yaem cumrarh oTpe3ok MN Ha pucyHkKe 24
eIMHUYHBIM. ITOT (hakT 3anuckiBaioT Tak: MN = 1 ex. Torga
IJIUHY OTpe3Ka AB CYHTAIOT PABHOW 3 €IMHHIAM IJHHBI U
sanuceiBaloT AB = 3 en. uau npocto AB = 3 ¥ rOBOPSAT: «OT-
pe3ok AB paseH 3». [Ina orpeska CD umeem: CD = ; .

Ha npakTuke uale BCEro HCIOJb3VIOT TaKWe eIUHUYHEBIe
orpe3ku: 1 mm, 1 cm, 1 oM, 1 M, 1 KM.

B 3aBucuMOCTH OT BhIOOpa eAUHMLLI AJUHLEI MEHAETCH YHC-
JIeHHOe 3HaYeHMe JJIHHBI oTpe3ka. Hanpuwmep,

Ha pucyHke 25 AB = 17 mMm, uau AB = 1,7 cm,

wiun AB=0,1T amu 1. 1. A B
Ha npousBoacTBe U B OBITY HCIOJBL3YIOT pas-
JIMYHBIE TPUOOPKI /11 U3MEPeHMs JJINHBI OTPe3Ka: Puc. 25

17




QQ § 1. NpocTeniime reoMeTpr4ecKMe Urypsi X CBONCTBA

Puc. 26

NUHEeHKY ¢ geneHuamu (a), pysaerky (6), IITaHTeHOIUPKYJIb (6),
MuKpomerp (2), mosesBoit uupkyasb (9) (puc. 26).

flcHO, YTO pasHbie ompe3Ku umelom pasrbvie OAUHbL A Ha-
060opoT, ecau OLUHbL OMPE3K08 paBHbL, MO PABHLL U CAMU OM-
pe3Ku.

Ecau anuna orpeska AB Gossle gauHb! oTpeska MN, Kak,
HaIpuMep, Ha pucyHKe 24, To OyZeM roBOPHUTE, YTO OTpe3oK AB
6oabmie orpeska MN, u sanuceiBate AB > MN.

B nanpHelieM, roBops «CyMMa OTpe3KoB», Oyaem nozpa-
3yMeBaTh CYMMY [JIMH 3THX OTPE3KOB.

OcHOBHOE CBOMCTBO AZJNHHB OTpeska. Eean rou-
ka C saBianercs BHYTPEHHEH TOYKOH oTpeska A B, To orpesoxk AB
pasen cymme orpesros AC u CB, . e.

AB = AC + CB.
Ecaun Touka C He npuHANICKUT oTpesky AB, 1o
AB < AC + CB.

PucyHox 27 WUIIOCTPUPYET 3TO CBOMCTBO, CYTh KOTOPOIO
COCTOMT B TOM, YTO KpaTdamuili nyTs u3 TOYKH A B TOUKy B
MPOXOLUT IO oTpe3Ky AB. IloaToMy ecTeCTBEHHO IPUHATE CJIe-
Ayrouniee

Onpenenenue. Paccrosanuem mexay roukamu A u B
Ha3bIBalOT OJHMHY OTpe3ka AB.

C
A C B A BC/\
. —s - * A B

AB = AC + CB AB < AC + CB AB < AC + CB
Pue. 27

18




2. OTpe3ok v ero AnvHa

Ecsm Toukn A 1 B cOBnajaioT, TO PACCTOSTHUE MEXAY HUMH
CYUTAIOT PaBHBIM HYJIIO.

Teopema 2.1. Ecru mpu mouku A, B u C maxoewst, umo
évinonanaemca pasencmeo AB = AC + CB, mo mouka C ae-
naemca 6Hympennel moukou ompesxa AB.

Hoxkazameavemao. © Ilyere Touka C He ABISETCH
BHYTPeHHell TOYKOH oTpe3dxka AB. B cuiy J0OroBOpeHHOCTH,
OpuHATON B 1. 1 (cM. cHOCKy Ha c¢. 12), Ttouxku A, B u C pas-
JIUYHBI, T. €. Touka C He COBIAJaeT HU C OJHHM M3 KOHIOB
orpeska AB. 3Hauut, Touka C He NPUHALJIEIKUT OTpe3Ky AB.
Toraa M3 OCHOBHOrO CBOMCTBA JUIMHBI OTPe3Ka CJeAyeT Hepa-
BeHCTBO AB < AC + CB, KOTOpOe NIPOTHBOPEYHUT YCJIOBHIO.
CrnenoBaTesIbHO, IPEATIONOMKEHNE O TOM, 4TO Touka C He ABIA-
eTcs BHYTPeHHeH TOYKOM oTpesaka AB, HeBepHO. A

Onpenenenune. Cepeannoin orpeska AB HaspIBalOT

TakK ero Touky C, uro AC = CB.
Y10 y A c B

Ha pucynkxe 28 Touka C — cepeguna
orpe3xka AB.

IIpumep. Touku A, B u C npusagIeXaT OJHOU NPAMOMH,
AB = 8 cm, orpe3ok AC Ha 2 cMm anmunHHee orpeaxka BC. Haitau-
Te orpesku AC u BC'.

Pewenue. B ycioBun He yKazaHo, KAKOBO B3aUMHOE pac-
MOJIOKEeHHe JaHHbIX TO4YeK Ha npsimoil. IloaToMy paccMoTpum

Puc. 28

TPH BO3MOYKHBIX CJIy4Yasd. A B c
1) Touka B — BHYTpeHHAA TOYKa OT- -
peaka AC (puc. 29). Toraa orpesox AC Puc. 29

anuHHee orpeska BC Ha amuny orpeska AB, To ecth Ha 8 cm. 3T0
NPOTUBOPEYUT YCJIOBHMIO. 3HAUUT, TAKOH CIyYaill HEBO3MOXKEH.
2) Touka C — BHyYTpeHHsAs ToOYKa orpeaxa AB (puc. 30).

B arom cayuae AC + BC = AB. Ilycrs BC = x cm, Torga AC =
= (x + 2) cm. Umeem: ‘

xX+2+x=8; A C B
x = 3.
CnepgosarensHo, BC = 3 cm, AC = 5 cM. Puc. 30

! Baecs u panee Bmecto ¢Halijure AJMUHY OTpe3ka...» OyAeM TOBODHTH
npocro « Haiiiure oTpesok...».

19




§ 1. NpocTenwmne reomeTpuyeckue GUrypbl u Ux CBONCTBA

B A C 3) Touka A — BHYTPEHHSA TOYKA OT-
pe3ka BC (puc. 31). B arom ciyuae AB +
Puc. 81 + AC = BC u Torga AC < BC. 310 npoTu-

BOPEYHUT YCJOBHIO. 3HAYUT, TAKOH CIy4al HEBO3MOXKEH.
OrBeT: AC = 5 cm, BC = 3 cm.

?

. CKONbKO CyLecTByeT OTPe3KOB, KOHUAMK KOTOPbIX ABNRIOTCA ABe
AaHHble TOYKK?

. M3 kakux To4ek coctout oTpe3ok AB?

. Kakve nBa oTpeska Ha3blBaloT paBHbIMU?

Kakue AnuHbl UMeIoT paBHble OTpe3ku?

. Y10 MOXHO CKa3aTb 06 oTpeskax, UMeloLWMX PaBHbIe ANUHbLI?

. ChopMynupywTe OCHOBHOE CBOWCTBO ANMHbI OTpe3ka.

. MoxHo nu niobow oTpe3ok BbibpaTh B KayecTse eAuHUYHOro?

. YTO Ha3bIBAKOT PacCTOAHMEM MeXAY ABYMA TOYKaMU? '

. YeMy paBHO pacCTosHWE MeXAy ABYMA COBNAAAIOWUMMN TOHKaMN?

. CchopmynupyiTe ycnosume, Npy KOTOpoM Touka C ABNAETCA BHYT-
PeHHen To4KoMn oTpeska AB.

11. Kakyio TO4Ky Ha3biBAIOT CepeavHO oTpeska AB?

SoveNOUVAWN

20.” Or™MeTbTe IBe TOYKH A M B M mpoBeiuTe uepe3d HHUX
npamyo. OrmerbTe Touku C, D u E, npuHaaIexaliue oTpes-
Ky AB, u Touku F, M u K, He npuHajaiexamue orpe3xky AB,
HO IpHHAAJIexauue npamon AB.

21." ITIpoBesnTe IPAMYIO M OTMEThTe Ha Heil 3 Touku. CKOJIb-
KO 00pa3oBaiocs OTpe3KoB?

[
C D
Cc B D \ / EI

a) 0) 6)

=S
ren




2. OTpe3okK v ero anivHa

22." OrmersTe Ha npamoii Touku A, B, C u D TakK, 4TOOEI
rouka C nexana Mexay Troukamu A u B, a rouka D — mexay
Toukamu B u C.

23.” OrmeTsTe Ha mpamoit Toukn A, B u C Tak, 94T06bI BHI-
MIOJIHAJIOCH:

1) pasenctBo AC = AB + BC;

2) mepaseHcTBo AC < AB + BC. B

24.° CpaBHuTe Ha rjas orpesku AB
u CD (puc. 32). IIpoBepsTe CBOM BbI-
BOABI U3MEPEHHEM.

25. CpaBHuTe Ha 1y1a3 oTpe3ku AB
u BC (puc. 33). IIposepsTe cBOit BEI- A c
BOJl U3MEPEHUEM. Puc. 33

YMPAXKHEHUR
26." HagoBuTe Bce OTpe3ky, u3o6parkeHHbIe HA PUCYHKe 34.

K A N E P
5 E
R C
A B C O _ B D M Q
a) 0) 6) 2)
Puc. 34

27." Haiipure JUINHY Ka’XA0T0 U3 OTPE3KOB, H300pakeHHBIX
Ha pUCyHKe 35, ec/ii e[MHUYHBIA OTPE30K PaBeH OTPEe3Ky:

1) AB; 2) MN.

28." Kaxas U3 To4ek, OTMEYeHHBIX HA PHCYHKe 36, jemxur
MEeXKAY ABYMA APYTHMH? SalUIINTE COOTBETCTBYIONIEE PABEHCTBO,

S e oT
E oF
Ko op P
Mo————aN E
C e——aD M
Ae—eB

Puc. 35 Puc. 36
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4 &§ 1. MpocTenwme reoMeTpuyeckne Gurypbl U Mx CBONCTBa

A
B A B C

NG i

Puc. 37 Puc. 38

cJeyionlee M3 OCHOBHOTI'O CBOMCTBa AJHMHBEI OTPe3Ka, AJA OT-
peskoB ME, MP u EP.

29. Mexay KakuMMHM TOUYKaMM JEXHUT Touka B (puc. 37)?
151 KaKA0TO Ccayyasi 3alMIINTe COOTBETCTBYIOIEee paBeHCTBO,
cJeAyIoNlee U3 OCHOBHOI'O CBOMCTBA AJIMHBI OTPE3Ka.

30.° Touka D — BHyTpeHHsA Touka orpesxa ME. Haiigure:

1) paccrosinue mexay toukamu M u E, ecau MD = 1,8 nm,

DE = 2,6 nm;

2) nnuny orpeska MD, eciu ME = 42 mm, DE = 1,5 cMm.

31.° Touxnu A, B u C pacmonoxenst Tak, uro AC + AB = BC.
JleskuT 11 Kakas-HUOYAb U3 3TUX TOYEK MEXKAY ABYMSA APYTHMH ?
Ecanm ga, TO yKaxKuTe, KaKkasg NUMEHHO, U CJeJaiTe PUCYHOK.

32, Touxkum A, B u C nexar Ha ogHO# npsamoi (puc. 38).
Kakue u3 cieAyoONUX yTBEPKICHUH BepPHBI:

1) AB + BC = AC; 3) AB + BC > AC;

2) AC + AB > BC; 4) AC — AB = B(C?

33, Jlexxkat nu Touku P, R u T Ha OfHOM NMpPAMOM, €CJIH:

1) PR=1,8 cm, PT = 3,4 c™m, RT = 1,6 cw™;

2) PR = 2,4 c™, PT = 5,6 cm, RT = 8,2 cm?

B ciyuyae yTBepAHMTEIBLHOIO OTBETA YKaXKUTe, KaKasd TOYKa
JIEIKHUT Mexay AByMs apyrumu. OrBer obocHYyiTE.

34. Moxer au Touka E nexare mexay Toukamu C u D,
ecain CE = 6,3 cm, ED = 2,7 e, CD = 8,9 cm? OtrBer oboc-
HyHTe.

35." Touka K aBnsiercs cepeauHOM oTpeaka MN. MokHO U
COBMECTHTEL Halo)XeHHeM: 1) orpesku MK u KN; 2) oTpesku
MK u MN?

A6, Toura K — cepexuna orpe3aka MN, touka E — cepe-
nuHa orpe3ka KN, EN = 5 cm. Haiigure giueb! oTpe3koB MK,
ME u MN.

37." Touka C — BHYTpeHHAA TOYKA OTpe3ka AB, JJIUHA KO-
toporo paBea 20 cM. Haitaure paunsr orpeskos AC u BC, ecau:

22




2. OTpe3okK 1 ero anvHa
A N

C F f ;
B 3 s

Puc. 39 Puc. 40 Puc. 41

1) qnunsa orpeska AC Ha 5 c¢M Gosbiie anuHbl oTpeska BC;

2) nauHa orpeska AC B 4 pasa MeHbIIIe JJIUHEI oTpe3ka BC;

3) AC:BC = 9:11.

38. Touka K mpuHazxexuT orpe3xky CD, IjauHaA KOTOPOTO
paBHa 28 cm. Haiigure niunsl orpeskoB CK u KD, ecau:

1) pnusa orpeska CK Ha 4 cM MeHbHIe JJIAHBI oTpe3ka KD;

2) npnuna orpeska CK B 6 pas Goasme jqimeb oTpeska KD;

3)CK:KD = 3:4.

39." Orpeskn AB u CD pasubl (puc. 39). Jlokakute, 4TO
orpesku AC u BD Taxkke paBHEI.

40." Orpesaku ME u FN paBHu (puc. 40). Jokaxkure, 4TO
MF = EN.

41." Touka C aenuT oTpe3ok AB, AJIMHA KOTOPOro paBHA a,
Ha JBa HepaBHBIX OTpe3ka. HaiijuTe paccToOAHNE MeKIy cepe-
guaamu orpesxkoB AC u BC.

42" Toukn A, B u C nexxaT Ha onHOi npsamoii. Haiixure
aauny orpeska BC, eciim AB = 24 cm, AC = 32 cm. CKoJIBKO
penieHuit umeeT 3anada’?

43.” Ha npamoit m (puc. 41) nafianure raxyio Touky C, 4ro-
6B CyMMa PACCTOSTHHUM OT Hee 40 ToueK A u B Oblia HauMeHb-
meit. OTBeT obocHYHTE.

44.” Ha npsamoit ormedens! Touku A, B u C rak, uro AB =
= 15 e¢m, AC = 9 cm. Haligure paccTossHENe MeXy cepefuHaMH
orpe3xoB AB u AC.

45." lnuna orpesxa EF pasna 12 cm. Haiiaure HA mpaMoit
EF Bce TOYKH, AJA KOTOPBLIX CyMMa DaCCTOSHUM OT KOHIIOB
orpesxka EF pasna: 1) 12 cm; 2) 15 em; 3) 10 em.

46.” Yepea Touku A u B nposeseHa npsMasi. ['ie Ha 3TOM
npaMoi Jexurt Touxka C, paccTosiHMe OT KOTOpPOHM 0 TOYkH B
B 2 pasa 6oJibllle PaCCTOAHUA OT Hee JI0 TOYKu A?

47.” OTpesok, AaWHA KOTOPOTO paBHa 32 cM, pasaeuan Ha
TPUA HepaBHBIX OTpe3ka. PaccroaHme MeXIy cepeauHAMU
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@ § 1. Npocrenwmne reomeTpuyeckme GUrypbl n UX CBONCTBa

>ﬂ<
jf<
KpailHuX oTpe3KoB paBHO 18 cm. Haiigure nnuHy cpeaHero
OTpe3Ka.

48." Kakoe HamMeHbIllee KOJIMYECTBO BHYTPEHHHX TOYEK
HAZO OTMETUTh HA OTpPe3Kax, H300pasKeHHbIX HA PUCYHKe 42,
4TO0BI HA KaXKA0M M3 HUX OBLJIO II0 ABE€ OTMEYEHHbIE BHYTPEHHHE
TOYKH?

49. CKOJBKO TOYEK HAJ0 OTMETHTh MeXAy Toukamu A u B,
uTo6BI BMecTe ¢ oTpe3kom AB obpasosanoch 6 oTpe3kos?

50." Ha mkane nuHeHKy Ha-

HeceHBI TOJNbKO geneHus 0 cm, T T T
5cMm m 13 cm (puc. 43). Kak, | 0 5 13
NOJIL3YACH 9TOM JIMHEHKOM, MOXK-
HO IIOCTPOMTH OTPE30K JJINHOM:
1) 3 em; 2) 2 em; 3) 1 em?
51. Ha mxkajie JuHeHKH HaHeceHBI TOJbKO jaenenus 0 cm,

Tcm u 11 cm. Kak, nmoss3ysce 3TOM JMHEHKOH, MOMKHO IO-
CTPOUTH OTPe30oK JuuHOM: 1) 8 cm; 2) 5 cm?

8)
Puc. 42

Puc. 43

HABIIOQAWNTE, PUCYNTE,
KOHCTPYUPYNTE, ®AHTAZUPYWUTE
52. CocraBbTe M3 IPAMOYrOJIbHUKOB pasmepamu 1 x 1,1 x 2,

1x3, ..., 1x 13 0paMOYroJibHUK, Ka)XJjad CTOPOHA KOTOPOTo
6oapme 1.
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3. Nly4. Yron. M3mepexue yrnos

3. Jlyu. Yron. UamepeHwue yrnos

IIposenem npamyoo AB U OTMETHM HA Heidl IPOM3BOJBLHYIO
TouKy O. 3Ta Touka pazbuBaeT NpPsSMyK Ha JBe YacTH, BHIJe-
JIeHHBEIe Ha pUCYHKe 44 pasHeIMH nBeramu. Kaskayio u3 aTux
gacTel BMecTe ¢ TouKoi O Ha3bIBAIOT JYYOM UJIH MOJYIPAMOM.
Touky O Ha3BIBAIOT HAYAJOM JIyYa.

Kaxnaerit u3 nydeit, n3o6pakeHHbIX HA pUCYHKe 44, COCTOUT
u3 Touku O ¥ BcexX TOYeK NPAMOi AB, nexcawux no 00Hy cmo-
pory om moukxu O.

N
A (0] ' _—_? M
Puc. 44 0 Puc. 45

9TO Mmo3BoJsgeT 0003HAYATHL JIyd, HA3bIBAS JIBE €ro TOUKH:
nepBoi 006A3aTeJIbHO YKA3BIBAIOT HAYAJIO JIyya, BTOPOH — JIIO-
6yio Ipyryio TOYKY, DpHHAAIeKaIyo aydy. Tak, jyu ¢ Haya-
aoM B Touke O (puc. 45) MmoxHO 0603HaYnTE OM uau ON.

JIyuu OA u OB (puc. 44) JONOJHAIOT APYT APYTa A0 NPAMOi.
Tak>xe MOXKHO CKasaTh, YTO O0'beIlUHEHUEM ITUX JIyuell aBJIdA-
eTcs mpsaMasi.

Onpepnenenue. ABa ayua, mMeromue obmee Hayalxo
M Jlexaliue Ha OXHOH NPAMOI, HA3BIBAIOT JOMOJHHUTE JIb-
HBbBIMH.

Hanpuwmep, nyun BC u BA — pomoanuTeabHble (puc. 46).
3ameTumM, uT0, 06 BeAMEMUB ayun CA u AC, MBI TOXKe NOJYUYUM
npamyio AC. OqHaKO0 9TH JIyY:d He CUATAIOT LOIOJHUTEIbHBIMU:
Yy HUX HeT obmiero HavaJsa.

Ha pucynke 47, a usobpaxeHa purypa, COCTOAIIas U3 ABYX
ayueit OA u OB, umelomux obmee Havaso. Ita puUrypa AejauT
IUIOCKOCTh Ha JBe 4YacTH, BEIJEJEeHHBIE
pasHeIMH uBeramMu., Kakaywo us aTux A B C
yacteid BMecre ¢ aydamMu OA u OB Ha3bI- - v v
BAIOT YIJIOM. Puc. 46
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Puc. 47

f Jlyuu OA 1 OB Ha3LIBAIOT CTOPOHAMM yria, a Touky O —
BepUIMHOH yrJa.
Kak BuguM, yIibl Ha pUCyHKe 47, a BHEIIHE CYLIECTBEHHO
Pa3INYaloTCA. JTO pa3jMdue OIpeAeseHO CIEeAYIOUIMM CBOMCT-
BoM. Ha nyyax OA u OB BeiGepeM IPOM3BOJBHO TOYKH M u N
(puc. 47, 6). Orpesok MN OpPUHAAJIEXKHUT «3€JI€HOMY» YTy,
a «CHHEMY» YIray ODPWHAILJIEMXKAT JHUIIL KOHIBI OTPEe3Ka.
‘ B panpHeitmem, rosopsa «yroa», OyzeM nmoxpasyMeBaTh JUINb
TOT M3 HUX, KOTOPHIN COAEPIKHT JI000M OTPE30K ¢ KOHIIAMH Ha
ero croposax. Ciaydam, B KOTOPHIX IPHJETCA PacCcMaTPUBATh
yIyIbl, He o0jajallnye 3TUM CBOMCTBOM, OyAyT cHemuaabHO
OroBapMBAThCSH.

EcTs HeckONBKO cnocob60B 0003HAYEHHMS YIJIOB. YTOJ Ha
pucyHke 48 MoxHO o6o3HauuTh Tak: ZMON, unu £ZNOM,
uam npocro Z 0.

Ha pucynxe 49 m3obpaxkeHO HECKOJBKO YIJIOB, MMEIOIIHX
001y BepmuHy. 3aech 0003HAUEHME YIJIa OQHOM OYKBOM MO-
JKEeT IPHUBECTH K IyTaHuIe. B TakuX ciaydadax yriael ygoO6HO
ofo3HauaTh ¢ nomowso uupp: L1, £2, Z3 (4urarT cooTBET-
CTBEHHO: «yI'oJl OJHH», «yIroJ ABa», «yroj TPH»).

OnpepgeneHue. Yroj, CTOPOHEI KOTOPOTO ABISAITCH JI0-
MOJHHUTEJBHBIMHM JIy9aMH, HA3bIBAIOT PA3BEePHYTHI M
(puc. 50).

M

N
Puc. 48 Puc. 49 Puc. 50
26




3. Jly4. Yron. U3amepeHue yrnos

JIrobas mpAMasi JeauT IJIOCKOCTHL HA ABE
NOJYNJOCKOCTH, JJIs KOTOPBIX 3Ta NpAMAas
ABasgeTca rpaHuueH (puc. 51). Cuuraror, 4ro
npaMas NPUHALJIEKUT KamI0oi U3 AByX IIO-
JYILUIOCKOCTeH, I KOTOPBLIX OHA ABJISETCA
rpaHuIeil. A TaK KaK CTOPOHBI PA3BEPHYTOr0
yraa o0pasyioT OpAMyr, TO MOXHO TaKKe Puc. 51
CKas3aTb, YTO Pa3BepPHYTHIH yroJ — 3TO IIO-

JIYIIJIOCKOCTL, HA TPaHHUIIe KOTOPOil OTMeYeHa TOUKa — BepIIu-
Ha yrJja.

Onpenenenmne. [IBa yria Ha3slBalOT P a B HBI M M, €CJIH
HMX MOJKHO COBMECTHTHL HaJIOJKeHHEM.

Ha pucyrke 52 usoGpakennl paBabie yrasl ABC u MNK.
IInmyr: LABC = ZMNK.

ITorsATHO, YTO BCe PasBEPHYTHLIE YIJIbI PABHBI.

Ha pucynke 53 usobpaxens: yron AOB u sy4y OC, npuHaj-
Jexalquii 3ToMy yriy, HO OTJIHYHBIA OT ero cTopoH. Byaem
TOBOPHTSH, 4TO Jiy4 OC npoxodum mexdy cmopornamnu yzaa AOB
M JenuT ero Ha aBa yriaa AOC n COB.

Onpenenenue. BucceKTpHCO# yraa Ha3sIBAIOT Jy4
C HAYAJIOM B €ro BepuInHe, JeJALUHi 3TOT YyroJ Ha ABa PaBHBIX
yraa.

Ha pucynke 54 nyu OK — Guccexrpuca yria AOB. 3nauur,
ZAOK = ZKOB.

Be1 3maeTe, 4TO KaXXABIH yros uUMeeT BeIMUMHY U IJIS ee
M3MepeHHuA HYKHO BEIOPATH €JHHUILY U3MEPEeHUA — eIUHHIHBIH

2 A
4 >
B C K
- £ o
4 B B
K
Puc. 52 Puc. 53 Puc. 54
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§ 1. MNpocTeniumne reomeTpuyeckme purypsl U X CBOUCTBa

Puc. 55 Puc. 56

yroJ. BeiGpaTh ero Mo)KHO, HampuMep, Tak. Pazxgenum passep-
HyTbIH yrou Ha 180 paBHEIX yruioB (puc. 55). ¥Yrou, o6pasoBaH-
HBIM ABYMSA COCEJHMMH JIy4daMH, IPUHHMAKIOT 34 €JUHUYHBIN
M Ha3bIBAIOT rpaaycom. 3anuchiBaior: 1°.

Hamnpumep, rpaagycHas mepa (BeaununHa) yriaa AOB (puc. 56)
paBHa 20° (3ToT (PAKT JErKO YyCTAHOBHUTH C IOMOINBIO TPaHC-
noptupa). B Takom cayuae rosopsat: «yrox AOB pasen 20°»
u sanuceiBaoT: ZAOB = 20°,

OueBHAHO, YTO TPALYyCHAS Mepa Pas3BepHYTOro yria paBHA
180°, uau KOPOTKO: PasBepPHYTHIA yrosa pasexH 180°.

Ha npakTuke, IOMHMO TPAaHCIIOPTHPA, UCIIOJIL3YIOT U Apyryue
npubopEl CIEIMAJbLHOTO Ha3HAUeHUdA: acTposabuio (puc. 57),

Puc. 59
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3. Jly4. Yron. U3mepeHwe yrnos

TeOAONNT (puc. 58) — A U3MepeHUs Ha MECTHOCTH; Hyccoan
(puc. 59) — B aprusepun, cexcradT (puc. 60) — B MopckoMm
mee.

HAnsa 6onee TOYHLIX Pe3yJIBTATOB U3MEDEHUS YIJIOB UCIOJb-

3YIOT YaCTH Irpajayca. 316 rpajgyca paBHa oxHo¥ muuyTe (1'), T. €.
1°=60". % MHMHYTBI HA3bIBaKOT cCeKyHmou (1), T.e. 1' = 60".
Hanpumep, 3anuce 23°15'11” osnauaer, uTo rpagycHas mepa
yraa cocraBaser 23 rpagyca 15 muayt 11 cexynz.

CymecTByioT U Ipyrue efUHALB] UBMEPEHUA YIJIOB, HAIIPH-
Mep, MOPAKHU MCIIOJB3YyIOT efuHuny 1 pym6 (11°15).

Onpenenesnue. Yroa, rpagycas Mepa KoToporo pasHa 90°,
Ha3bIBAKOT 1 P A M bl M. ¥TOJI, FPaXyCHAsA Mepa KOTOPOro MeHb-
ure 90°, HA3BIBAIOT O C T P BI M. YTOJI, FPayCHAS Mepa KOTOPOro
G6oasmre 90°, Ho Merbme 180°, HazwIBaXOT Ty I BI M.

Ha pucysnke 61 uso6parxeHbl yIJIbI KaXI0T0 U3 TPeX BHUJOB.

A

OcTpslit yroa IIpsimoii yrox Tymnoit yron
Puc. 61

OueBUIHO, YTO PABHbLLE Y2libl UMECIOM PABHbBLE GEIUYUHDL, T HA-
060poT, ecau 8enunUHbL Y2108 PaBHbL, MO PABHbL U CAMU Y2Jibi.

Ecau Benuuuna yria ABC Gosbiie Benuuusbl yriaa MNP,
TO roBOpAT, 4TO «yroa ABC Goabiie yrama MNP», U 3anHCHI-
BalwT LABC > ZMNP.

B panbHeiiniem, roBopsi «CymMma yr-
JoB», OyieM moapasyMeBaTh CyMMV Be- A
JUYMAH 3TUX YIJIOB. C

OcHOBHOE CBOMCTBO BeJuYH-
Hu yraa. Ecom ayw OC geamr yroa
AOB na nBa yraa AOC u COB, 710 0

AOB = £ AOC + ZCOB (puc. 62). Puc. 62
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§ 1. NpocTenme reomeTpu4eckue purypbl 1 ux CBOUCTBa

B\/C
A M D
Puc. 63 Puc. 64

B 5TOM NYHKTE Bl IO3BHAKOMUJIUCH C HEKOTOPLIMU npudopa-
MU 1A namepeHus yrios. Ha pucyake 63 usodpaskeH crapus-
HBIHM YIJIOMEPHBIN NIpUbop acTponsabus (B nepeBoje ¢ rpedecKo-
ro — «CXBaThIBaWINaA 3Be3abl»). MHOrume CToJeTusi UMEeHHO
TaKkoi nmpubGOp IOMOTaJ MOpPeIIaBATeNAM HaXOJUTh BePHBIH
IIyTh, & ACTPOHOMAM — ONpeAeJATh MOJOXKeHne 3Be3].

IIpumep. Ha pucynke 64 LAMC = ZDMB, ZBMC =
= 118°. Haitgure yron AMB'.

PeweHnue.

ZAMC = LAMB + ZBMC,

£ZDMB = ZDMC + £BMC.

Tak kak ZAMC = ZDMB, o ZAMB = ZDMC.

ZAMB + Z/BMC + Z/CMD = ZAMD = 180°.

Torma 2 ZAMB + 118° = 180°; ZAMB = 31°.

Ormer: 31°.

® 4. Kak Ha3biBalT hurypy, 06pa3oBaHHy0 TOYKOW NPAMON U OAHOWN U3

4acTeun, Ha KOTOpbIe 3Ta TOYKa AenuT Npamyto? Kak npy 3ToM Hasbl-
BaIOT AAHHYIO TOYKY?

2. Kak obo3Ha4aioT nyy?

3. Kakue aBa fy4a Ha3biBaT LONOAHUTENbHbBIMU?

4. Kak HasblBaloT durypy, obpasosaHHyio AByMs Ny4amu C oBLWUM
Ha4anom 1 OHOM U3 YacTen, Ha KOTOpPbIe 3TU Ny4un AeNsT NNOCKOCTb?
Kak npv 3ToM Ha3bIBaIOT AaHHble Ny4n? nx obee Havano?

5. Kak obo3HavaioT yron?

! Bnecr u nanee Bmecro «Haiigure rpagycHyo Mepy yria...» Oygem ro-
BOPHUTH Ipocto «Hadigure yro...».
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3. Nly4. Yron. U3mepeHue yrnos

6. Kakow yron Ha3biBalOT pa3BepPHYTbIM?
7. Kak Ha3biBaIOT 4acTh, Ha KOTOPbIe NPAMan AenuUT NNoCKOCTb?
8. Kakue oBa yrna Ha3blBalOT paBHbIMA?
9. Y70 Ha3kIBaOT BUCCEKTPUCOW yrna?

0. B Kakux eanHULAxX M3MepsIoT yribi?

11. KakoBa rpaflycHas Mepa pasBepHyToro yrna?
12. Kak Ha3b1BaIoT yron, rpapycHas Mepa Kotoporo pasHa 90°?
13. Kakow yron Ha3blBatoT OCTPbIM?
14. Kakou yron HasbIBaloT TyNbiM?
15. KakoBbl BeNW4MHBI paBHbIX yrnos?
16. Y410 MOXHO cka3aTb 06 yrnax, BeNM4MHbI KOTOPbIX paBHbI?
17. ChopmynupyiTe OCHOBHOE CBOMCTBO BENMYUHDI YrNa.

@{I'IPAKTVNECKME SALAHUA

53." Ilposenure aBa nyya AB m AC Tak, 4TOGBI OHM MMeIH
ofimee Havano ¥ He GBLIM JONMOJHUTENbHEIMU. IlocTpoiiTe ans
KaKJOoT0 U3 3TUX Jiy4ed NomoJHUTe bHBIH., O603HAULTEe U 3a-
nuImuTe Bce 06pasoBaBIINECH JIYYH.

54. Ilposegute orpe3ok AB u snBa ay4a AB u BA. SIsasior-
Cs JIM 3TH Jy4YH AomoJHUTeNbHBIMH? OTBer obocHyliTe.

55." Haueprure yron MNE u nposenure syuu NA u NC
MEXK/y ero CTOPOHaMH. 3amMInuTe Bce 06pPA30BABITHECH YTJIBI.

56. Ilposemure myun OA, OB, OC u OD Tak, 94To6bI aya OC
IPOXOAUJI MeXxAy cropoHamu yraa AOB, a nyu OD — mexny
cropoHamu yrana BOC.

57." HauepTuTe aBa My4a TaK, yTo6BI MX O6IIAA YACTH GBHLIA:
1) Toukoii; 2) orpeakom; 3) syyom.

E E YNPAXKHEHS EE

o8. Ilpamaa EF mepecexkaer mnps-
mble AB u CD (puc. 65). Yraxure:
1) Bce o6pa3oBaBUIMeCs JIYYH ¢ HaYA-
JIOM B TO4Ke M;
2) BCce napbl JONOMHHUTENbHBIX JyYeH
C HayajaoM B Touke K.
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A C A

B
ONM

B
D C D E

M Puc. 66 Puc. 67

59. Banummure Bce JyuM, u3obpakeHHbIe Ha pucyHke 66.
VKaxkuTe, Kakue U3 HUX SABJISAIOTCSA JAOMOJHUTEJIbHBIMY JIydaMu
¢ HayaJom B Touke O.

60." Mosxuo a1 yros, usobpakeHHbIi Ha pucyske 67, o6o-

3HAYHTD:
1) LABC; 5) LACE;
2) LACD; 6) £BCD;
3) LADC; 7) £BDE;
4) £ZDCA; 8) LECD?

1. HasosuTe Bce yriibl, n300pakeHHble HA pACyHKe 68.

62." Ha pucysnke 69 ZAOB = ZBOC = £LCOD = Z/DOE =
= LEOF. .

1) Kakoit 1yu siBnsiercs 6uccektpucoit yraa AOC? yria DOF?

yriia BOF?

2) {SncceKTpncoﬁ KakuXx yrios ssiasierca ayd OC?

63. JIyu OC — 6uccexrpuca yria AOB. Mo»xxHO 11 cOBMeC-
THUTEL HAJIOXKEHUEeM:

1) yraet AOC u BOC; 2) yrast AOC n AOB?

64.” JIyu BD nenut yron ABC na aBa yria. Haiipure:

1) yroan ABC, ecnmu ZABD = 54°, ZCBD = 72%;

2) yroan CBD, ectu ZABC = 158°, ZABD = 93°.

G5. Jlyd OP npoxoaut Me;xkay cropoHamu yria MOK. Haii-
aure yron MOP, ecmu £ MOK = 172°, ZPOK = 85°.

c\ D] g

1 B B F

A E 0
Puc. 68 Puc. 69
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3. Ny4. Yron. N3amepeHue yrnos

¢ M T
A
F
B 0} A C P
Puc. 70 Puc. 71

66." BepHo 1111 yTBep)KAECHHE:
1) nr060# yroJ, KOTOphIif MEHBILIE TYIIOT0, — OCTPBI;
2) yroj, KOTOpbLIi MeHbIIe Pa3BepPHYTOr0, — TYIIOMH;

3) ImoJI0BMHA TYIIOIO yrja — OCTPBIH yroJ;

4) cymMa JBYX OCTPBIX yrJIOB OoJibIIe NPAMOTO yIJia;

5) HOJIOBHHA PasBEepPHYTOrO yrJya OoJiblne JI00ro OCTPOro

yraa;

6) yroJs, KoTopblii H0JIbIlIE MPAMOro, — TYHOM?

67.” s BepuinHbl npsamoro yraa BOM (puc. 70) mposenu
aBa ayda OA u OC rak, uro £ BOC = 74°, ZAOM = 62°. Haii-
aute yroa AOC.

68." 3 Bepmunub! pasBepuyToro yriaa ACP (puc. 71) nmpose-
au asa ayua CT u CF raxk, utro ZACF = 158°, ZTCP = 134°,
Haiigure yron TCF.

69." Yron CEF pasen 152°, nyu EM npoXOauT MeXIy ero
cropoHamu, yronx CEM na 18° 6onbine yraa FEM. Haitgure
yrasl CEM u FEM.

70. Jlyu AK npunagnexur yray BAD. Haiaure yriel BAK
u DAK, ecnu yron BAK B 7 pas menbiue yriaa DAK u £ BAD =
= 72°,

71." Ha pucyHke 72 paBHBIe yIJIbl OTMeYeHbl gyramMu. Haii-
JAUTEe KaKIbli U3 M300pa’keHHBIX YIJIOB, €CJIM B KaYecTBe eJu-
HUYHOTO yria B3sAThk: 1) yrox ABC; 2) yron MKE.

C M S

Puc. 72 K
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Al |D /g A\ B| C
F

E

B C (0] F
Puc. 73 Puc. 74

72." Touku A, B u C pacnoJyio;KeHbl Tak, 4to AB = 3,2 cMm,
AC = 4,8cmMm, BC = 8cm. fsnsaworea au ayuu AB u AC pomoJ-
HUTEJIbHBIMU?

73." Ha pucyske 73 yron ABC — nupsimoii, Z/ABE = ZEBF =
= /FBC, nyun BD u BK — Guccektpucs! yrios ABE u FBC
coorBercTBeHHO. Haiigure yron DBK.

74." Ha pucynke 74 LAOC = £ZCOD = £ZDOF, nyu OB —
6uccexkrpuca yrana AOC, nyu OE — 6uccexrpuca yraa DOF,
ZBOE = 72°. Haitinure yroa AOF.

75." Ha pucyuke 75 ZAOB = ZDOC. EcTs 14 ele Ha 3TOM
pucyHKe paBHbIe yriabl? OrBer oGOCHYIITE.

76." Yrael FOK u MOE passbl (puc. 76). PaBHbI 11 yribl
FOM u KOE?

77." Jlyu BK siBnsiercs 6uccekrpucoit yrina CBD, ZABK = 146°
(puc. 77). Haitgure yron CBD.

' 78." Jlya BK siBnsercsa 6uccexktpucoii yria CBD, ZCBD = 54°
(puc. 77). Haitgure yron ABK.

79." Ha cKOJIBKO I'paiycoB noBopauuBaercs 3a 1 Mus: 1) mu-
HYTHAas CTpeJIKa; 2) yacoBas CTpesKa?

‘, 80." Haligure yrosa MesKAy CTpPEJKaMH 4acoB, €CJIM OHHU II0-
f kasepiBaoT: 1) 3 9; 2) 6 u; 3) 4 u; 4) 11 u; 5) 7 u.

81." Vron ABC pasen 30°, yron CBD — 80°. Haiigure
1 yroan ABD. CKoJIBKO pernieHH# umeer 3ajgada?

F M D,
B C K
\V/ K
A 0 D O E A B c
Puc. 75 Puc. 76 Puc. 77
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4. CMeXHbIe U BepPTUKANbHbIE yribl

£2.” Haitgure yron MOK, ecniun Z/ MON = 120°, ZKON =
= 43°, CKoJIbKO pelieHuit umeeT 3ana4a?

83." Jlyu, npoBeeHHbBINA U3 BEPIINHELI MIPAMOTO yIJja, AeJTUT
ero Ha ABa yria. JloKaKure, 9YTO yroJa MexXay OMCCeKTPHCaMHu
oOpas3oBaBIIUXCSA YIVIOB paBeH 45°.

84.” Kak, umes mab0H yria, paBabii 70°, IOCTPOUTH YroJ,
paBHbIf 40°7

85." Kak, umes mabaoH yraa, paBablii 40°, MOCTPOUTH yroJ,
pasusiii: 1) 80°; 2) 160°; 3) 20°?

86.* Kak, ucnoan3ys mabioH yria, paBHbli 13°, mocTpouTs
yroJi, paBHBIHA 2°7

87.* Kak 1oCcTpOMUTH YroJi, paBHBIA 1°, mcnonbsys mabioH
yria, paBubii: 1) 19°; 2) 7°7

88." IIpoBeauTe 6 NPAMBIX, IePECEKAIONUXCA B OAHONH TOY-
Ke. BepHo /1, 4yT0 cpeau 06pa3oBaBIINXCA IIPHU 3TOM YIJIOB €CTh
. yroJi, KOTOpslid MeHsbIe 31°7

L [ ] L ]
t ! E ODAHTA i\ V po P °
89. He orpeiBasi kapaHjam oT Oymaru, mpose-
JATe Yyepes IeBATh To4eK (puc. 78) 4 orpeaka (BO3- e ° ®
BpallaThCA B UCXOAHYIO TOYKY He 00A3aTeJbHO). Puc. 78
4. CMeXXHble U BepTUKalbHble yrhbl
OnpeneneHue. /IBa yria Ha3pIBalT
CMEe X HBIMH, €CIM Y HUX OZHA CTOPOHA E
oburas, a ABe ApYyrue SABJIAKTCA TONOJHH- /)/(
TeJbHBIMH JIy49aMH. M 0 N
Ha pucynke 79 yrast MOE u EON — Puc. T9
CMesKHbIe, '
Teopema 4.1. Cymma cmexncnvlx yanoe C
pasna 180°. A
Horxaszameavemeo. @ Ilycrs yrasl
AOC u COB — cwmexusnie (puc. 80). Hano () B
nokasath, uro L AOC + ZCOB = 180°. Puc. 80
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‘ @ § 1. MpocTenimne reoMeTpu4ecKmue GUrypbl 1 X CBOMCTBA

Tak xak yrasl AOC u COB cmexHble, To ayun OA u OB
SABJATCA fonoaHuTenbHeIMu. Torga £ AOB — pa3BepHYTHIH.
CaenoBarensHo, ZAOB = 180°. JIyu OC npusnagnexur yriay AOB.
Ilo OCHOBHOMY CBOMCTBY BeJHWUUHBI yria umeem: ZAOC +
+ ZCOB = ZAOB = 180°. A

Onpexenenue. [[Ba yriaa Ha3pIBalOT BEe PTHK a JI b H bI-
M H, €CJIH CTOPOHBI OJTHOTO YIJIa ABJAKTCH JONOJTHUTEIbHBIMH
JIy4aMH CTOPOH JIPyroro.

Ha pucyake 81 yrast AOB u COD —
BePTHKAJbHEIE, A C
OueBH/IHO, 4TO NPH NEPECeYeHHH ABYX p
NpAMBIX 00pa3yoTes JBe Mapbl BEPTUKAJb-
HeIX yryos. Ha pucynke 81 yraer AOC
n BOD — TaxXe BepTUKAaJbHEIE.

Puc. 81

Teopema 4.2. Bepmukanvnbsle yzabvl pagubl.

Hoxkasameavcemeo.®© Ha pucyuke 82 yraer 1 u 2 — Bep-
‘ TuraidbHbele. Hano nokasars, uto £1 = £ 2.
l‘ Kaxxapiii u3 yraos 1 u 2 cmexHbI# ¢ yraom 3. Torma £1 +
+ £83=180°u £2 + 23 = 180°. Orciona £1 = 180° — L3 u
/2 =180° — /3. I'pagycHble Mepsl yriaoB 1 U 2 paBHEI, a 3Ha-
YUT, PABHBI U CAMH YTJIBL. A

IIpumep. Ha pucyake 83 LABE = ZDCP. [lokaxure, 4T0
ZFBC + ZBCP = 180°.

Pewenue., ZDCP + Z/BCP = 180°, tak kak £ZDCP u
Z BCP — cMeHEIe;

ZDCP = ZABE 1o ycJIOBUIO;

yrisl ABE u FBC paBHBI KaKk BepTUKAaJbHEIE.

CnepoBarensHo, ~ DCP = / FBC, u torna £ZFBC + £ZBCP =

~ 180°.
F
8 A B/\C D
1 2 / %
E P

Puc. 82 Puc. 83
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4. CMexXHbIe 1 BepTUKaNbHbIe Yribl

WO
1. Kakue aga yrna HasblBaloT CMEXHbIMU?
2. YeMy paBHa CyMMa CMEXHbIX yrioB?
3. Kakue [Ba yrna Ha3blBaloT BepTUKanbHbIMN?
4. CchopmynupynTe TeopeMy O CBOMCTBE BEPTMKaNbHbIX YIf0B.

\
_,' \ﬂPAKTW-IECKME SAJAHUA e

i

90.” HayepTuTe TpHU yria: OCTPbIH, OPAMOi U Tymoi. [asa
KayX/Ior0 U3 HUX TOCTPOMTE CMEKHBINH YroJ.

91." HayepTuTe ABa HEPABHBEIX CMEMKHBIX yIJa Tak, 4TOOBI
ux ob11as cTopoHa OBlJIa BePTHKAJIbHOM.

YNPAXKHEH S s
92." Vkaxure rmapel CMEeKHEIX YIJIOB (puc. 84).

4 M P A\ \V /
D
B K M A B E
D c 0 ] F
6) 6) 2)

a)

Puc. 84

93." Asasiorca au yrasl ABC u DBE BepTHKaJIbHBIMH
(puc. 85)?

4 fe 4 B D
4 /\
C E
D E
a) 6) 8)
Puc. 85




A C

Puc. 86 Puc. 87

94. CKOJBKO Iap CMe)XHBIX YIJIOB M300pa<eHo Ha PHUCYH-

ke 86?7 HazoBure nx. YKa)uTe napbl BEPTUKAJbHBIX YIJ0B.

95." MoryT 1 AiBa CMEXXHBIX yrja OGBLITH PABHBIMU:

1) 24° u 156°; 2) 63° u 107°? OrBeT obOCHYIiTE.

96." Ha#igure yroy, CMeMXHBIN ¢ YIJIOM:

1) 29°; 2) 84°; 3) 98°; 4) 135°.

97." Moxer Jiu 1apa CMeXXHBIX YIJIOB COCTOATH:

1) u3 ABYX OCTDBIX YIJIOB;

2) U3 ABYX TYHOBIX YIJIOB;

3) M3 OpAMOro U TYIIOro yIJIOB;

4) 13 IpAMOro M 0CTPOro yriaos?

98." OnuH U3 CMEXKHBIX YIJIOB — npsamoil. Kakum saBiasiercs

BTOPOIt yromu?

09, Hai#iauTe yroJ, cMeXKHBIM ¢ yraom ABC, eciau:

1) ZABC = 368°;

2) ZABC = 102°,

100.” Haiigure yrasl 2, 3 u 4 (puc. 87), ecoiu £ 1 = 42°,

101." Haiigure cCMeXHBIE yTJIbI, €CJIHU:

1) ogun u3 Hux Ha 70° Goskie BTOPOTO;

2) oguH U3 HUX B 8 pa3 MeHbIIIe BTOPOTO;

3) ux rpajycHble Mepbl OTHOCATCSA Kak 3: 2.

102, Haiigure cMe)XHBIE YIJIBI, €CJIH:

1) oquH U3 HuX B 17 pa3 Goabmme BTOPOTrO;

2) ux rpagycHble Mepbl OTHOCATCS Kak 19:26.

103." BepHO M yTBepsKAeHMe:

1) s Ka)KIoro yrja MOXXHO HOCTPOMTH TOJIBKO OJIMH Bep-
TUKaJIbHBIN YIoJ;

2) U188 KasKJ0T0 yriia MOYKHO IIOCTPOUTH TOJBKO OIUH CMEK-
HBIU yroJ;

3) ecu yribl paBHBI, TO OHU BEPTUKAJIbHEBIE;

4) ecnu yrabl He PaBHBI, TO OHU He BePTHKAaJIbHbIE;

5) ecnu yribl He BePTUKAaJbHEIE, TO OHM HE PaBHBI;
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4. CMmexHbie U BepTUKanNbHbIe Yribl

6) ecoiu aBa yrJa CMe’KHBI€, TO OAUH U3 HUX OCTPHI, a BTO-

poit — TyIIOii;
7) ecnu ABa yrija CMe)XHble, TO OAMH U3 HUX Oosblre Apy-
roro;

8) ecsin cymma aByX yraoB paBHa 180°, To 0OHM CMeXKHBIE;
9) ecsin cymMma ABYX yryIoB He paBHa 180°, To OHM He cMeXk-
HbIE;
10) eciix gBa yrJyia paBHBI, TO CMeJKHBIE C HUMU YIJIBI TaKXKe
PaBHBEI;
11) ecsiu cMeXXHBIE YIJIBI PABHBI, TO OHHU IIPSMBIE;
12) ecim paBHBIE YIJIbl UMEIOT OOIIYI0O BEpPUIMHY, TO OHH
BEePTUKAJbHBIE;
13) eci 1Ba yria MMeIOT OOIYI0O CTOPOHY, TO OHH CMEX-
HbIE?

104." CymMa aBYX yrjoB, 00pasoBaHHBIX IPH IepPecedyeHHH
IBYX OpsAMBIX, paBHa 140°. [lokakuTte, 4TO 3TH YIJIBI — Bep-
THKAaJbHbIE,

105." Haiigure yriael, o0pa3oBaHHbIe B pe3yJbTaTe Mepece-
YeHUA ABYX OPAMBIX, €CJH:

1) cymma aByX u3 HAX paBHa 106°;

2) cymma Tpex m3 HUX paBHa 305°.

106.” HaiiguTe yrianl, o0pasoBaHHLIC IPH IePECeYEeHUH IBYX
NPAMBIX, €CJIU PA3HOCTH ABYX M3 HHX paBHa 64°.

107." Tpu npsaMbIe ODepeceKkalnTcss B 0JHOM Touke (puc. 88).
Haiimure cymmy £1 + £2 + £3.

108, IIpamele AB, CD u MK nepecekawrcs B Touke O
(puc. 89), LAOC = 70°, Z MOB = 15°. Haiiaure 2 DOK, Z AOM
u LAOD.

109." Haiizure yron Mexay OMCCEKTPUCAMM CMEKHBIX YTJIOB.

110." HaitauTe yrosa MekJay OHCCEKTPUCAMU BePTHKAJIbHBIX
YIJIOB.

Puc. 88
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A

M A c K D [E F
Puc. 90 Puc. 91

111." Vrast ABF u FBC — cmesxHble, ZABF = 80°, nyu BD
npuHaanexuT yray ABF, ZABD = 30°. Haiiaure yroa mexay
6uccexTpucamu yriaos DBF u FBC.

112." Yrast AOB u BOC — cmexHble, 1yy OD — GuccexT-
puca yria AOB, yroa BOD Ha 18° menbuie yriaa BOC. Haitjau-
Te yrael AOB u BOC.

113." Haitaure cmexusre yriasl MKE u PKE, ecnu yron FKE
Ha 24° dosnswe yrana PKE, rpe nyu KF — Ouccekrpuca yr-
na MKE.

114." Ha pucynke 90 £/ MAB + ZACB = 180°. Jlokaxure,
yro L MAB = ZKCB.

115." Ha pucynke 91 ZMBC = ZBEF. [lokaxure, 4To
ZABE + /BED = 180°.

116.” JIpa yria umMeroT obIIyIO CTOPOHY, & MX CyMMa PaBHA
180°. SIBnsroTcaA JIM 9TH YIVIBI CMEMKHBIMH?

C' HABJTIOLAAWUTE, PUCYWTE,
KOHCTPYUPYWUTE, PAHTAIUPYWUTE

117. Paspenure puUrypy, u300pakeHHYIO Ha
pucynke 92, Ha 6 wacteir ABYyMA IPAMBIMH. Puc. 92

5. MNepneHaukynsapHbie NpaMble

IIpn nmepecedyeHMU ABYX NMPAMBIX a 1 b o6pasoBanock 4 yria
(puc. 93). Jlerxo mokasarh (cmesaiiTe 3TO CaMOCTOATENbHO),
YTO eCJIM OfWH M3 YIJIOB HpAMOi (Hanmpumep, yroi 1), To 1 yribl
2, 3 1 4 TakKe NpAMBIE.
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5. MNepneHankynapHbIe npamble

a
A ‘ C
1 2
e
34 o
B D
Puc. 93 Puc. 94

Onpepnenenue. /[Be npaAMbIe HA3BIBAT NEePNEeHA UK Y-
JAPHBIMH, €CJU NPH NepeceyeHuH OHM 00pas3yroT NnpaMbie

yIJabl.

Ha pucyuke 93 npamele a u b — nepnesaukyasapasie. 11n-
myT: alb umu b la.

Ha pucyske 94 npsmeie AD u BC He nmepneHAUKYJIAPHEL.
OHU Upu nepecevyeHUu 00Pa30BaJIU APy PABHBLIX OCTPBIX VIJIOB
MU Mapy paBHbBIX TYNhIX YrJoB. BeJW4YWHY OCTPOro yrja Hasbl-
BAIOT yriom mesxay npameivmu AD u BC.

Ecnu npsMmble NEPHNEHAUKYISAPHBI, TO CYMTAIOT, YTO YIOJ
MexIay HUMHU paseH 90°.

Onpenenenmne. [IBa oTrpe3xa Ha3BIBAIOT MepPIIe H I H-
KYJSAPHBIMHM, €CIH OHH JIeJKAT HA MEePHeHIHKYIAPHBIX
NPAMBIX.

Ha pucynke 95 orpesku AB u CD — nepneHAUKYJIsipPHbBIE.
IMumyr: AB 1L CD.

Ae Ae
BJ»
1 o . "
C D C |B D
Puc. 95
C
TaksKe MOKHO TOBOPHUTH O TepIIEHIU- B
KYJISPHOCTH ABYX Jy4el, JIyda U OTpe3Ka,
NpsAIMOM M Jiyya, oTpe3ka u npsamoi. Ha- D A

npumep, Ha pucyHre 96 mzobOparkeHBI

NnepueHauKyJasapHbie orpe3ok CD u myu AB. Puc. 96

M




A 0 A
L a
Puc. 97 Puc. 98 Puc. 99

Ha pucynke 97 uzobpaskeHa npsaMas @ ¥ MepPHeHANKYISPHBINA
eit orpe3aok AB, KoHel B KOTOPOro NpHHALJIEKHUT IIPAMOH 4.
B TaxkoMm ciy4yae roBopsT, UTO M3 TOUKH A Ha NPAMYIO @ Omyc-
Tuan nepueHgUKyaap AB. Touky B Has3bIBaloT OCHOBAHHMEM
nepneHguKyasipa AB.

IOnuHy nepueHIUKyIspa AB Ha3bIBAalOT PacCTOAHHEM OT
TOoukHu A 10 npamoH a. Eciv Touka A NIpUHAAJIEKUT IPAMOK a,
TO eCTECTBEHHO CUMTATBH, YTO PACCTOAHHE OT TOYKH A 0 Ipf-
MO a paBHO HYJIIO.

Ha pucynke 98 msobpakeH nepneHaukyasp OM, onymieH-
Hblil 13 Toukn O Ha npamyoo AB. Touxka M, ero ocHoBaHue,
IIpUHALJIEIKHUT 0Tpe3Ky AB (nyuy AB). B rakux ciayvasax aau-
HY JTOr0 MEPHEeHAUKYJIfApa TaKKe Ha3bIBAIOT PACCTOAHHEM OT
rouku O 0 orpeska AB (iyua AB)'.

Ecau Touka NIpUHAIJIEKUT OTPe3Ky (J1ydy), TO eCTeCTBEHHO
CYMUTATH, UTO PACCTOSHHE OT 3ITOM TOYKH JO OTpe3ka (yayda)
PaBHO HYJIIO.

OnycT¥M M3 TOYKM A Ha NpAMYIO d NEepHeHAUKyIap AB
(puc. 99). IIyers X — NMPOM3BOJBHAA TOUKA NIPAMOM @, OTJINU-
Hasa oT Touku B. OTpe3ok AX Ha3LIBAIOT HAKJIOHHOM, IIPOBe-
JeHHOM M3 TOYKU A K IpPsAMOH a.

Teopewma 5.1. Yepea xaxndyro mouky npamou npoxodum
MmoabKO 00HA NPAMAR, NePReHOUKYLAPHAR OAHHOU.

HNokasameavcmeo. © OrmeruM Ha npaMoit AB mpous-
BOJBHYIO TOUKY M u noctpoum npsimoit yroax CMB (puc. 100).
Torpa CM 1L AB.

! Cnyuait, korga Touxa M He npuHauiexur orpesry AB, Gyner pacecMoT-
PEeH B CTAPIUIMX KJaccax.
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5. MNepneHgukynapHble NpamMbie

C D b
M
a
A M B
Puc. 100 Puc. 101

IIpeanonoskum, 4To yepes Touky M IIPOXOAMT elle O/HA Nps-
maa MD, ornuuraa or CM u nepneHauKyJAspHAaA npamoit AB.

Paccmorpum ciydait, korga aya MD UpUHAANEKUT Yray
CMB. Torza no 0OCHOBHOMY CBOHCTBY BeimumHbI yriia £ CMB =
=ZCMD + ZDMB. Orciona £ZCMB > ZDMB. OagHako
ZCMB = ZDMB = 90°. CaegoBaTeabHO, HAIIIE IPEAIION0MKEHME
HEBEPHO.

AHaJIOTMYHO paccMaTpUBAIOT ciaydail, koraa ayu MC npu-
HaanexuT yrny DMB. A

Bel ymeeTe uepes nmpou3BOJIbHYI0 TOYKY M, He NpHUHATe-
JKAIIYIO NPAMOH @, MPOBOAUTH NPAMYIO b, IEPIEHUKYISAPHYIO
npamoii a (puc. 101). To, uro npsamas b eAUHCTBEHHA, JOKAXKeM
B 7. '

p B ]
® 1. Ecm npv nNepecevyeHnn Osyx Npambix oauH 13 obpaszoBaswmxcs
yrnoB — NPAMOW, TO KAaKUMW ABNRAIOTCH OCTaNbHbIE Yribi?
2. Kakve fBe npamble Ha3blBatoT NepneHanKynapHbIMm?
3. Kakmm cnmBonomM 06o3HayaloT NneprneHanKynspHsie npamsie?
4. Kak yurator 3anuce m L n?
5. Kakwve f1Ba oTpe3ka Ha3blBaloT nepneHanKynapHsIiMmn?
6. 4TO Ha3bIBAIOT PACCTOAHWEM OT TOMKM A0 NPAMOIA?
7. CKONbKO Yepe3 KaxAayio TOHKY NPAMON MOXHO NMPOBECTH MPAMBIX,
nepneHanKynapHbLIX AaHHOM ?
8. 4710 Ha3bIBaloT YyrNoM Mexay ABYMS NepecekalolaMncs NpaMbIMu?

%5\
- {MPAKTUYECKUE 3AAAHNS NS

118.° Ilepepucyiite B Terpaas pucynok 102. ITposegure
uepe3 TOYKY M IpAMYyI0, HepHeHAnKyJIAPHYIO IPAMON a.
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& § 1. MpocTenwme reoMeTpuyeckme Gurypbl 1 Ux CBOWCTBA

a a n Me M
M
M*® a a
a) 0) 8) 2)

Puc. 102

119, TIposeaure npsimMyio d U OTMeTbTe TOYKY M, He IpH-
Hagaexamyo ei. C momMompio yroJbHUKA IIPOBEAUTE depes
ToYKky M NpAMYIO, NePIeHAUKYJIAPHYIO IPAMOM d.

120, TIpoBeauTe IPAMYIO ¢ M OTMeTbTe Ha Hed TOUKy K.
ITonp3ysch YroJbHUKOM, IIPOBegUTe 4Yepe3d Touky K mpamylo,
MEePHeHANKYJIAPHYIO IPAMOI C.

121. Haueprure yroa ABK, pasusiii: 1) 73° 2) 146°. Or-
metTbTe Ha Jyde BK Touky C M IIpoBeAUTe Yepe3 Hee IpPsMEIe,
nepneHnKyJasapHbe IpAMEIM AB u BK.

122." HauepTuTe ABa NepHeHAMKYJISPHBIX OTpPE3Ka Tak,
yTo6bI OHM: 1) mepecekanuchb; 2) He UMeJaH OOIMUX TOYEK;
3) umenu oOIIUHA KOHEIL.

123, HauyepTuTe ABa NEePHEHAUKYJIAPHBIX Jy4a TaK, 4TOOBI
oHHM: 1) nmepecexaysuch; 2) He UMeJH OBIUX TOYEK.

YNPAXKHEHUSA N

124." Ha pucyuxe 103 npamsie AC u DK — nepneHAuKyJIsAp-
goie. [lepneHquKyIAPHEL JIN:

1) orpesxu AB u BK; 3) nyuun BC u BK;

2) orpesaku BC u DF; 4) orpesok AB u ny4 FD?

125." Mosker 1 yroJ Mey NPAMBIMH ObITh PABHBIM:

1) 1% 3) 90°; 5) 101°?

2) 80°; 4) 92°;

126." [lokaxure, 4TO €CaH OGUCCEKTPHCHI
yraoB AOB u BOC nepneHJMKYJSAPHBI, TO
Touku A, O u C Jjiexkat Ha OJHOI IPAMOMH.

127." Ha pucyuke 104 AB | CD, ZCOK =
= 42°, /MOC + ZBOK = 130°. Haiigure:

1) ZMOK;

Puc. 103 2) £MOD.
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5. MNepneHanKynapHbie NpsMbie

C K D
(0]
M
\_
A (0] B A B C
D K F
Puc. 104 Puc. 105

128." Ha pucynke 105 AC L DK, OB 1 BF, 2 DBO = 54°.
Ha#igure yron ABF.

129." Vron ABC pasen 160°, nyuu BK u BM upoxomsr
MEeXJy CTOPOHAMH 3TOr0 yrJia ¥ MepHneHAuKyIsaApHbl um. Haii-
nure yron MBK.

130." Ha pucynxe 106 BF 1 AC, F K
BD | BK. HNokaxure, utoZABD = D
= /FBK.
131." Ha pucynuke 106 ZABD =
= LFBK, ZDBF = ZKBC. [lokaxure, Z B C
yro BF L AC. p
uc. 106

132." Us sepmuns: yraa ABC, pas-
Horo 70°, mpoBexennl ayuum BD u BF Ttak, uto BD | BA,
BF | BC, nyyu BD u BC npunangiemxar yray ABF. Haiiaure
yrael DBF u ABF.

133." [Tonbayscs yroasEMKOM M mabaoHoM yria 17°, mo-
cTpoiiTe yroJs, paBHbi: 1) 5°; 2) 12°,

154." ITonb3yAch yroabHUKOM u miabiaonom yria 20°, mo-
CTpoOMTe yroia, paBueiir 10°.

C? HABTIOANTE, PUCYIATE

% KOMCTE

) '/ NPYWNT

135. Ha pucynke 107 npsamas nepecekaer
BCE€ CTOPOHBLI BOCBMUYIOJBHUKA. MoxKeT au
[IpsAMas IIepeceKaTh BCe CTOPOHLI TPUHAAIIA-
THYTOJIBHUKA, HEe IpoxoAs HU yepes OOHY H3

ero BepoIuH? Puc. 107
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§ 1. MpocTrerwme reomeTpu4eckmne MUrypbl U Ux CBOUCTEA

6.' AKCNOMBI

B npeasiayniux NyHKTaX OBLIHM JOKas3aHBI IOATH TeOpeM.
Kasxablil pas, J0Ka3bIBasg HOBOE CBOMCTBO (pUI'yphbl, Mbl OMpAa-
JINCH HA paHee U3BeCTHLIe reoMerpuyeckue paxTel. Hanmpumep,
NIPH [OKAa3aTeJbCTBE TEOPEMbl O BEPTHMKAJBHBIX yriax ObLIO
HMCIIOJIB30BAHO CBOMCTBO CME¥XHBIX YIJIOB. PYKOBOACTBYACH 9TUM
NPUHIMIIOM, Mbl JOKaX€eM ellle MHOTO HOBBIX TeopeM. Ho yixke
ceiiyac, Ha HAYAJLHOM 9Tale N3y4eHU A reOMeTPUY, BOSHUKAaeT
ecTeCTBEHHBIN BOIMPOC: €CJIM CBOMCTBA reOMETPUUYECKHUX (Guryp
M3y4yaloT 1O MPUHIUIY «HOBOE M3 CTApOro», TO AOJXHBI CY-
[IIeCTBOBATHL IIepPBOHAYAJIbHbIE (DAKTHI, U TOTZa HA YeM OCHO-
BAHO MX AoKasarTelbcTBO? Beap 10 HUX HUKAKUX HMCTHHHBIX
yTBep:KAeHuil HeT. Pemnts aTy npobjeMy MOXKHO €JHHCTBEH-
HBIM CII0COOOM: IIPUHSATH IepPBbIe CBOMCTBA 6e3 J0Ka3aTe bCTB.
Tak ¥ NOCTYNalT MaTeMaTUKH. JTH CBOMCTBA HA3LIBAIOT aK-
CHOMaMH.

B KayecTBe aKCHMOM BBIOHPAIOT YTBEPKAEHUH, KOTOPbIE IIPO-
CThI, O4EeBUAHDI, HE BLI3BIBAIOT COMHeHUIl. Beab HeJapoM CJI0BO
«aKCHOMAa», IPOUCXOAAIEe OT 'PEUYECKOT0 «aKCUOC», O3HAYALT
«I0CTOMHOE NPU3HAHUA» .

HexoTopsle akcuoMbl 6b1u chOpMYyIUPOBAHEl B IPEAbIAY-
mux nyskTax. OHKM HA3BIBAIUCH OCHOBHBIMHU CBOMCTBA-
MU U OBLJIV HAalledaTaHbl CHHUM IBETOM. JacTb akCHOM MBI He
BBIIEJIAIA KAKMM-TO CIIeIHaJbHBIM 00pa3oM, a nmpocto popmy-
JIMPOBAJIHM KaK HATJIALHO OYeBHAHEIe yTBepxaeHus. Tak, B . 2
ObLIM cHOPMYJIUPOBAHBI TAKHE aKCUOMBI:

aas mo6eix AByX Touek M m N cymecTByeT eIMHCTBEHHBIN
OTPe30K, AJIsA KOTOPOro 3TH TOUKH ABJIAKTCA KOHIAMH, U KaXx-
JIBIIL OTPE30K MMeeT ONpeIe/IeHHYI0 JJIHHY .

MBI ONMpAJUCh U HA HEKOTOPBIe APYTrUue UCTHHHBIE YTBePXK-
neHudA, IPUHATHIE 63 J0Ka3aTeIbCTBa, T. €. II0 CYTH aKCUOMBI,
HO He copMyJIMpoBaHHbIE B ABHOM Buae. Hanpuwmep, B 1. 1,
ONMUCHIBAA PUCYHOK 13, MBI (DAKTUYECKH MCIIOJIb30BAIHA TAKYIO
AKCHOMY:

KaxkoBa Obl HM ObLIa NMpAMAafd, CYNECTBYIOT TOYKM, IPHHA/LIe-
AalMe ITOH MPAMOM, W TOYKM, He NPHHAJIeKALHe ei.
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6. AKCVOMBI

S

Puc. 108

AKCHOMEI HCIIOJIB3YIOT HE TOJbKO B MaTeMaTHke. Hepeako
B OOBIZIEHHOM KUBHH 11000€ HCTHHHOE yTBep»KAeHue Ha3bIBAIOT
akcuomoii. Hanpumep, rosopsr: «Ilocne mapra HacTynuT am-
peJsib. TO aKCHOMa».

AKCHOMBI BOBHUKAIOT HE TOJBKO M3 MPAKTHUKHM WJIU HabIio-
JEeHUH.

Ilna moboro rpaxkpanusa Ykpanabsl KoHCcTHTYIMA — 5TO
crucok akcuom. ITosTtomy akcnomMy MOKHO pacCMaTpUBaThL KakK
3aK0H MM mpaBusio. Ho 3aK0oHEI (MpaBuJia Urpbl) IPUHHAMAIOT,
T. €. OHM BO3HHKAIOT B pe3yJbTaTe AOTOBOPEHHOCTH JIKJEeH
Mexay coboit. CreoBaTeNbHO, 1 AKCHOMBI F€OMETPHH MOMKHO
paccMaTpuBaTh KaK YTBEP)KAEHHbIE NPABHJIA, HA OCHOBAHUU
KOTOPBIX I'€OMeTDPhI, KAK KaMEHIIUKH, CTPOAT 3JaHUEe HAYKH
(puc. 108).

Torzga y Bac Mo»KeT BOBHUKHYTL Bonpoc: «Hey:xenn Ha reo-
MEeTPHI0 MOKHO CMOTPEeTh KaK Ea Urpy, HallpuMep Takyio, KaK
maxmartei?» B Kakoii-to creneHu. — ga. Ho mpu aTtom Hamo
YeTKO MOHUMATh, YTO IaXMAaTHbIE IPABAJIa, 4 3HAYUT U camMa
urpa, BO3HUKJU Osarosaps 4desioBedeckoil dantasuu. Bmecre
¢ TeM reoMeTpHYeCKHe mpaBuIa (AKCHOMBI) BO3HUKJIN U3 IIpaK-
TAKK ¥ HaGaogeHni. IToaroMy reomMeTpus, B OTIMYME OT IIAX-
MAaT, UCIOJb3yeTCs OYEHb IIIMPOKO.
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§ 1. MpocTeniume reoMeTpr4eckme GUrypsl 1 NX CBOMCTBA

Ecan Bbl usbepere mpodeccurd MareMaTHKa, TO CMOXKeTe
MO3HAKOMHUTHCH C COBEPIIEHHO HHBIMH I'€OMeTPUAMHM, OTJIMYAa-
IOIIUMUCA OT M3y4aeMO# B IIKOJIe TEM, YTO OHU CTPOSATCH HA
axkcuoMax-(haHTa3UAX.

M3 UICTOPUUN TEOMETPUN

Korna u rae BOZHUKJIM IIepPBble TEOMETPUYECKHUEe CBEJNeHUs?
CrnenmasucThl HA 9TOT BOIIPOC HE OTBEYAIOT OJHO3HAuHO. OqHH
CUMTAIOT, YTO IEPBOOTKPHLIBATEIAMM OBIIM ETUNIETCKUE U BaBH-
JIOHCKUe 3emiaeMepsl, :kuBmue 3a 4000 mer xo H. 3., Apyrue
noJiaralpT, 4TO reoMerpud 3apoauaack B [IpeBHem Erumre
5000 mer Haszapn.

Mosker mokasaTbCs CTPAaHHBIM, HO BOIIPOC, KOT/la BO3HUKJIA
HayKa reomMeTpHsi, He BbI3bIBAET CIIOPOB. MCTOPDHMKH OTBEUarOT
HE C TOYHOCTHIO /[0 ThICAYEJIeTHH, a eIu-
HEI BO MHEHHMH, yKaabiBas VI B. /10 H. 3.
Takoe eguHOAYIIINE, HA NIEPBLIA B3TJIA,
MOKeT YAUBUTL: Beab a0 VI B. 10 H. a.
Hapoab! /[IpeBHero Mmupa HAKOMUJIH OT-
POMHBIH 00BEM I'eOMEeTPHUYECKUX 3HAHUM.
Hanpumep, COBEpPIIEHHO OYEBHAHO, UTO
0e3 reoMeTpHUECKOr0 OITbITA EIHIITAHE He
ojapuau Obl MHUPY OZHO M3 «CEMH Uy-
nec» — nupamuasl. U Bce-raku, moyemy
Apsenuit nanapyc obMIMe reoMeTpMUYecKux (haKkToOB HepaB-
HOCHJIBHO CYIIeCTBOBAHHIO M'eéOMETpHUYeC-
KOM HayKHu?

T'eomempua cmana Ha3b6I8aMbCA HA-
YKol auwb mozda, Kozda ee uCmuHbl
Hauaau ycmaHasiuseams nymem 0oxasa-
meabcmaa.

[TosiBrTeHME «JlOKa3aTeJbHOM IeoMer-
pHH» CBA3AHO C MMEHEM NEepBOTr0 U3
i «cemu myapenoB» — Dajgeca Muiercko-
Erunercrue mupamuast o' (ok. 625-547 r. a0 H. 2.) — puUIOCO-

' Musner — nopr B MaJoit Asun Ha nobepexbe IreicKoro Mops.

48




W3 ncrtopuu reometpum

da, yueHoro, Kymnma 1 rocyaapcTBeHHOI0
JesATesNs.

3agonro po Paseca ObLJIO M3BECTHO,
4YTO BEPTUKAaJIbHbIE YIVIbl paBHbI, JHaMeTp
JeJIUT KPYr Ha JBe paBHbIe yacTu. Hu-
KTO B UCTUHHOCTHU 3THUX (PAKTOB HE COM-
HeBaJycsa. A Pastec Zokasaa Ux, TeM ca-
MBIM IIPOCJABUB ceds.

B VI-III BB. 110 H. 3., Ouarogapsa yue-
ubiM JIpeBreir I'peninu, takum xkak ITu-
¢arop, EBgoke, Apxur, Tearer, EBkiu,
Apxumea, reoMeTpus M3 NPUKJIaJAHON
HAVKHU IIPpeBPaTHJIACh B MATEMaTUIECKYIO
TEOPHIO.

Kaury, 1o KOTopoi y4uam reoOMeTpuio
6onee 2000 ser, 6e3 nmpeyBelMUYEeHHUSA
MOYXHO Ha3BaTh BeJUKOW. Ee HazBaHue
«Hauana», ee aBrop EBkang (ox. 365—
300 r. g0 H. 3.). K coxanenuio, o caMoMm
EBrkJauae mMamo 4To M3BECTHO. B TakmMx
cayuasix JIMYHOCTE 0OpacTaeT JereHaamMu,
OJHA M3 KOTOPBIX OYEHb IIOYYHTEJILHA.
Ilaps Iltonemeit I cnpocun EBxkaupga,
cymecTByeT nu 6oJiee mpoCcTOM IyTh MO-
3HAHUA TEOMETPHH, YeM H3JI0MEeHHBIN
B «Hauanax». EBkiug orBeru: «B reo-
METPHHU HET LIAPCKHUX JOPOT».

EBkaug

A kakoil jXe myTh B reoMetrpuio mabpan EBKIuA B cBOMX
«Havamnax»? Akcuomarudeckuii. B hyngamenTe HayKu — CIIu-
COK mpocredmnx (axkros. X HaselBamoT mocryaaraMu' u ak-
cHOMaMH. 3aTeM Ha UX OCHOBE IIyTeM JIOTHUYECKHUX PACCYKACHUI
JOKa3bIBalOT BCE JIpyrue CBONCTBA — TEOPEMBI.

IMocrynaroB y EBkauzia nsarte. [IpuBesem nepeeie ueThipe.

I mocrynar. Tpebyercs, 4ToOBI OT KaK/10¥ TOYKH KO BCAKOMN
APYTo¥ TOYKEe MOYKHO OBIJIO IIPOBECTH NMPAMYIO

JINMHHUIO.

' Or natuHckoro postulatum — rTpeboBanue.
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II nocrynaTt. I 4To0BI KAXKAYIO HNPAMYIO MOMKHO BGBLIO He-
OrPaHUYEHHO NPOAOJIKHUTE.
ITI mocrynar. Y1 urober U3 1:060r0 [EHTPa MOMKHO OBLIIO OMH-
caTh OKPYKHOCTH JIIOOOTO paguyca.
IV nmocryanar. Y yro6sl Bce nmpAMEIe YIJIbl ObIIN PaBHBI.

O nsATOM mocTyJsaTe MBI pacckaykeM mocae 1. 14.

ITo monyasprocTu ¢ «Hauamamm» EBkJuga MOXKET Cpas-
HUTHCA passe uto Bubansa. Tak, eme B konue XIX Bexa B pine
eBPONeHCKHUX CTPAH reOMETPHIO IPeIIoaBaIy 10 YIPOIIEeHHBIM
usnasuam «Hagama».

: U ceituac reoMeTpus, KOTOPYIO H3y4yaloT B LIKOJIE, BO MHOT'OM
caenyer uaeaMm EBxkaupa.

§ 1. MpocTenime reoMeTpuyeckue OUrypsbl U Ux CBOMCTBa
\

.. A, | o
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«Hauanas Epxauza
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Ntorn

ntTorun

B srom naparpade:

® OBLIM BBEJEHBI TAKHE IMOHATHA:

VVVVYY

Y VV VYV

aKCHOMa, TeopeMa, onpeaesieHue;
nepeceKamuecs MpAMbIe;
PaBHBIE OTPE3KH U PABHBIE YIJIBI;
JIOIIOJIHUTEJIbHBIE JIYYH;

PasBepPHYTHIH YyIroJ, IPAMOMN yroJ, OCTPLIH yroJ, Tynoi

yroJ;

6ucceKTpuca yria;

CMe)KHBIe U BePTHKAJBbHLIE YIJIBI;
IepIeHAUKYIsSpHEBIe IpsAMbIe, OTPE3KH, JY4YH;
NepHeHJUuKYJIAD;

pacCTOSHUE OT TOYKH [0 IIPAMOIA;

® BBI U3YUYHJIN:

L%

»

Y

OCHOBHOE CBOMCTBO HpﬂMOﬁ;

OCHOBHBLIE CBOMCTBa IAJMUHEI OTpe3Ka M BeJIMYHHBI

yria;

TEOPEeMBI O CBOMCTBAX NepeceKamUIUXCHd NPAMBIX,

CMEXHBIX ¥ BePTHKAaJIbHBIX YyIJIOB;

TEOpeMy O eJHHCTBEHHOCTH IIDAMOM, IePHEeHIUKYJIAD-
HOU JaHHOU MU IPOXOAAIIEeH yepes e€e 3aJaHHYIO TOUKY;

® BBl O3BHAKOMMJIHCEH:
» C eIMHUIIAMH U3MEPEeHUA AJIHUHBI OTPe3Ka U BeJIHYHHBI

yria;

» C npnﬁopamu JJIsi U3MEepeHUudA AJIMHBI OTPe3Ka U BeJIH-

YHHBI yrJja;

® BhHI y3HAJM, KAK CTPOUTCA HAYKA reoMeTpHs.
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& § 1. MNpocreniume reomeTpudeckmne GUrypbl U nx CBOMCTBa

3AJAHUSA B TECTOBOW ®OPME «MPOBEPb CEBSI»

1. CKOIBKO NIPAMBIX ONPEAENsIIOT 3 TOYKH, He JieXKalniue Ha
OJHOI npsaAMOii?

A) 2; B) 4; B) 3; ') 1.

2. CKOJIBKO MOYXHO IIPOBECTH OTPE3KOB, COLEep:Kalux 2 3a-
JaHHBIE TOYKH?

A) 1; B) 2; B) 3; I') 6eckoHEeYHO MHOTO.

3. Touka M saBisieTcss BHYTPEHHeH TOYKOH oTpeska PQ.
Kakoe u3 cleAyoIuX YTBEPKIeHUH UCTUHHO?

A) PM + MQ = PQ; B) MQ = PQ + PM;

B) PQ > PM + M@Q; ' PM = PQ + MQ.

4. Touxa C e npuHaaiexkut upsmoi AB. Kakoe us cieny-
IOIIUX YTBEPKIACHUNH HeBEepHO?

A) AC < AB + CB; B) AB = AC + CB;
| B) CB < AB + AC; I') AB < AC + CB.

5. Inuna orpesxka AB pasBHa 12 cMm. CKOJIBLKO CylIeCTBYeT
Ha npAMoit AB TOYeK, JJIA KOTOPBbIX CyMMa DPAaCCTOSAHUM [0
KOHIIOB oTpe3ka AB paBHa 14 cm?

‘ A) BeckoHEYHO MHOTO0; B) 2;

B) 1; T') Hu omHOM.

6. uaa orpeska AB paBHa 12 cm. CKOJBKO CYI[E€CTBYET
Ha npaMoit AB TOUYeK, AJId KOTOPBIX CyMMa pacCTOSHMM 10
KOHIIOB oTpe3ka AB paBHa 12 cm?

A) Hu oxHoit; B) 6eckoHeYHO MHOTrO;

B) 2; I') 1.

7. JIBa siyuya ABIAKTCA AONOJHHUTEJIbHBIMM, €CJIH:

A) oM UMeloT 00Ilee HAYaJIo;

B) ux ob6beauHeHNEM ABISETCHA IPAMas U OHH UMEIOT 001ee

HayaJo;

B) oHN mpHHAAJIEKAT OJHOM NPAMOI;

I') ux o6beAHHEHHEM SIBJASIETCS IIpAMad.

8. Kakoe obGo3HaueHME yIiIa, H300Pa’KeHHO- M
r'o Ha PUCYHKE, SBJSETCH HeBepPHBLIM? o é

A) Z0; B) ZOMN; B) ZMON; T) ZNOM. N

9. Kakoe u3 ClaeaymoliUX YTBEepPXIeHUMN
HEBEpPHO?

A) CvexHBIE YIVIBI UMEIOT O0IIYIO BEPIIXHY;

|
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3apnaHwa 8 Tectoson opme «Mposeps cebs»

B) cmexxHBIe yribl UMEIOT OOIIYI0 CTOPOHY;

B) Bcersa oqMH U3 CMEKHBIX YIJIOB OCTPBI, a IPyroit — Ty-
TIOH; ‘

') ectn yrast AOC u COB — cmesxHbIE, TO ayun OA u OB —
JIOTIOJTHUTEJIbHBIE.

10. Kakoe u3 CIeAVIOMMUX YTBEPXKJeHUH HeBepHO?

A) BeprukaiabHBIE YTJIBI PABHBI;

B) ecau yriiel paBHBI, TO OHM BEePTHUKAJIbHEI;

B) BepTHKAaJIbHBIE YIJIBI UMEIOT O0IIYIO BEPIIUHY;

T') cTOpoHBI BEPTHKAJBHBIX YIJIOB 00pa3yioT ABe Iaphl J0-
MOJIHUTEJIbHBIX JIYYeH.

11. Kaxoe u3 cleAyIOIUX YTBEP:KIAEHUA UCTHHHO?

A) IlepnesgUKYAsSAPHBIE OTPE3KM Bcerjga MMeT o6mIyio
TOYKY;

B) nepneHAuKyJsApHbIE JIYYU BCerja MMeloT OOIIYIO TOYKY;

B) nepneHguKyAsipHbIE IPAMBIE BCera UMeIoT O0IYI0 TOUKY;

I') nepneHMKyAsSPHBIE JIYY X OTPE30OK BCErJa UMEIOT O0IyI0
TOYKY.
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2 TPEYTOJIbHUKIA

Kak, He HaknaabiBas TpeyronbHUKM OAUH Ha ApYrow,
y3HaTb, 4TO OHM paBHbI? Kaknmmn 0cobbiMu cBOMCTBA
Mu obnapaloT pasHobeapeHHbI Y PaBHOCTOPOHHIA
TpeyronbHukn? Kak «yctpoeHa» Teopema?

Ha 371 1 MHOrMe Apyrie BONpOoChl Bbl HAWAETE OTBETHI
B JaHHOM naparpade.

“
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7. PaBHble TpeyronbHUKW. BeicoTa, MeauaHa, BuccekTpuca TpeyronbHmKa

7. PaBHble TpeyrofbHUKW.
BbicoTa, MeauaHa, buccekrTpuca TpeyronbHuKa

Paccmorpum Tpu Touku A, B, C, He jJexkamue Ha ORHOU
npsamoit. Coegunum ux orpesxkamu AB, BC, CA. TlonyuenHas
¢urypa orpaHHYMBAET YACTh IJIOCKOCTH, BEIJIEJIEHHYIO HA PH-
cyake 109 seneHbIM nBeTOM. JTY YacTh IJIOCKOCTH BMeCTe
¢ orpeskamu AB, BC u CA Ha3pIBAalOT TpeyroJabHHKoM. Touku
A, B, C Ha3bIBAIOT BepUIMHAMH, a oTpe3ku AB, BC, CA — cro-
pOHAMM TPEYyroJbHUKA.

TpeyroJsHUK HA3LIBAIOT ¥ 0003HAYAKOT 2
o ero BepmuHaM. TpeyroiabHukK, n3obpa-
sKeHHBIH Ha pucyHke 109, obGosHavaloT
rak: AABC, unu ABCA, nmu AACBurt. 1. A c
(auraror: «TpeyroibEuk ABC, TPEyroib- Puc. 109

HuK BCA» u T. 1.). ¥Yrasl BAC, ABC, BCA (puc. 110) HassiBa-
10T yraamMu Tpeyroiabauka ABC.

B tpeyronsauke ABC, Hanpumep, yroa B Ha3bIBalT yrioM,
npomugonexcauium cmoporne AC, yrasl A u C — yrnamu, npu-
nexcauyumu k cmopore AC, cropory AC — cmoponoiz, npomu-
sonexcauei yeay B, croporst AB u AC — cmoponamu, npune-
aawumu x yeay A (puc. 110).

Ounpenenenune. lepumMerpoM TpPpeyroiabHHKA
Ha3bIBAIOT CYMMY AJIMH BCEX €ro CTOPOH.

Hanpumep, aas nepumerpa TpeyrojbEuka MNK ucnosbay-
10T obosnavenue P, . .

Onpeanenenue. TpeyroJbHHK Ha3bIBAXT NP AMO-
YT O0J b HBIM, €CJIM OJJMH H3 ero yrjosB NPpAMOH; TYIHO YT 0 Jb-
H bl M, €CJIM OJAHH M3 ero yrijos Tynoi. Ecau Bce yrisl ocTphie,
TO TPeyroJbHMK HA3BIBAIOT OCTPOYroabHBIM (puc. 111).

B
il
C OcTpo- TIpsamo- Tymo-
A YrOJIbHBIH YTOJIbHBIA YrOJBHBIN
/7 N TPEYroJIbHUK  TPEYrOJbHHK TPEYTOJbHUK
Puc. 110 Puc. 111
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§ 2. TpeyronsHWKK

Teopema 7.1 (HepaBeHCTBO TpPeyroaAbHHUKAa).
Kaxcdaa cmopona mpeyzonvHuxa menvuLe cymmo. d8yx opy-
2ux ezo0 CmMopoH.

Hdoxazameavcmeo. © Pacemorpum AABC (puc. 109).
Touka C He npuHaanexuT orpesky AB. Torga B cuiy OCHOB-
HOT'O CBO¥MCTBa AJMHMHBI oTpe3xka AB < AC + CB. AHaJIOrHYHO
JIOKa3blBAIOT OCTaJibHble ABa HepaBeHcTBa: AC < AB + BC,
BC < BA + AC. A

W3 pokasaHHOI TEOpeMBI CJeAyeT, YTO eCJIH
¢ JJINHA OAHOrO U3 TPEeX JaHHBIX OTPE3KOB He
MEHbIIIE CYMMBbI AJHH ABYX APYIUX, TO 3TH
OTPEe3KHM HE MOTYT CJIYXXUTH CTOPOHAMH Tpe-
yrosbpHuKa (puc. 112).

‘ + B n. 23 6yser nmokasaHo, 4TO eCJH JO00H U3 TpexX AaHHBLIX
L} OTPEe3KOB MEHbIIe CYMMBI JBYX APYTHX, TO 3TH OTPE3KH MOTYT
CIYKUTHh CTOPOHAMHU TPEYTroJIbHUKA.

Puc. 112

Onpenenenwne. /IBa TpeyroJibHMKA HA3BIBAKOT P 4 B H bl-
M H, €CJIH HX MOJKHO COBMECTHUTH HAJIOKEHHEM.

i B Ha pucynke 113 usobpaskeHbl paBHbIE Tpe-
‘ yronsHukH ABC u A B C,. 3ammceiBator: AABC =
‘ = AA B,C,. OTu TpeyroabHAKH MOKHO COBMEC-

THTh TaK, YTO BepmHHBI AU A, BuB,CuC,

, A ¢ coBnaayrT. Torga MoHO 3anucarh: LA = LA
‘ B LB = 4B, LC=/LC,;AB=AB,,6BC=BC,;
' CA=CA,.

Te cTOPOHBI U Te yIJIbl, KOTOPhIE COBMEII[A0T-

Cfl TIPY HAJIOXKEHUM TPEyrOoJIbHUKOB, HA3BIBAIOT

A, C, COOTBETCTBEHHBIMH CTOPOHAMM M COOTBETCTBEH-

Puc. 113 HeIMH yraamm. Tak, Ha pucyake 113 yraer A

u A, croporsl AC u A C, — cOOTBEeTCTBEHHBIE.

OO6BIUHO HAa PUCYHKAX PaBHBIE CTOPOHBI OTMEYAIOT OJMHAKO-

BbIM KOJHYECTBOM UePTOUYEK, & PABHbIE YIVIBI — OAMHAKOBBLIM

KosmyecTtBoM Aayr. Ha pucynke 113 rakum criocobomM oTMedeHbI
COOTBETCTBEHHBIE CTOPOHBI M YIVIbI.

3amMeTHUM, YTO B PABHEIX TPEYTOJLHUKAX IIPOTHB COOTBETCTBEH-

HBIX YIJIOB JIeKaT COOTBETCTBEHHLIE CTOPOHEI, 1 HA0G0OPOT: IIPO-

THUB COOTBETCTBEHHBIX CTOPOH JIEKAT COOTBETCTBEHHEIE YIJIBI.
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7. PaBHble TpeyronbHUKK. BelcoTta, MegunaHa, buccekTpuca TpeyronbHuka

To, 4TO AJA KaXJOr0 TPEeYroJbHHKA CYIIECTBYET PaBHBIN
eMy TPeyroJbHHUK, oobecreyuBaeT Takoe

OcHOBHOEe CBOMCTBO paBeHCTBA TPEeyroJgbHH-
K0B. [lnsa nannoro rpeyroasauka ABC n nyua A M cymecr-
Byet TpeyroabHuk A B C , pasuslil Tpeyroasauky ABC, rakoi,
uto AB=AB, BC=B(C, AC= AC, u croposa A B npu-
HajexuT ayuy A M, a sepumna C, JeKuMT B 3aJaHHON MOJy-
NJIOCKOCTH OTHOCHTENbHO npamoi A M (puc. 114).

A B
- \

Puc. 114 Puc. 115

Teopema 7.2. Yepes moury, ne npunadnexcauyyro 0aHrOU
npamoi, npoxodum monvko 00Ha npamasn, nepnenouKyaap-
Haa danHou.

doxazameavcmeo. © PaccMOTPUM IPAMYIO @ ¥ He IIPHU-
Haguexamyo ed touky O (pumc. 115). Ilpexmonoxum, 4TO
yepe3d TouKy O npoxoaaTr ase npsamblie OA u OB, nepneHIuKy-
JIIDHBIE IPAMOM a.
B cuiry OCHOBHOIO CBOMCTBaA paBEHCTBA
TPEYroJIbHUKOB CYIIECTBYET TPEyrojb- 0
HuK OAB, paBHbIll TpeyroibHuky OAB
(puc. 116). Torga ZOAB = ZOAB = 90°.
Orcroga £ 0OAO, = 180°, a 3rauuT, Touku O,
A, O, nexxat Ha OZHON mpaAMOi. AHao- a
IHYHO JOKa3bIBaloT, 4To Touku O, B, O, A B
TaK’Ke JIeKaT Ha oAHOI npamoii. Ho Tor-
na npavmbeie OA u OB uMeT JABe TOYKHU
nepeceverus: O u O,. A 3T0 IPOTUBOPEUUT 0
Teopeme 1.1. CnegoBaTebHO, HaIIe IIpek- )
MOJIOJKeHNe HeBepHOo. A Puc. 116
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§ 2. TpeyronbHuKuM

@ Bo3M02KHO, BBl 3aMeTHJIM, YTO OIIpe-

AeJIeHUA DABHBIX OTPE3KOB, PaBHBIX
YIJIOB U PABHBIX TPEYTrOJbHUKOB OYEHb
noxoxxu. IToaTomy nemnecoobpasHo npu-
HATH cJeaylolee

2 Onpepnenenue. /[Ise purypsr Ha-
3BIBAIOT PABHBIMH, €CJIM UX MOKHO
COBMECTHMTH HAJIOKEeHHeM.

Puc. 117 Ha pucynxe 117 nzobpaxkeHsl paBHbIe

durypsl @, u @,. Mumyr: @, = D,.
IloasATHO, YTO JIOOLIe ABe MpsAMBIE (ABa Jiy4ya, ABE TOYKH)

aBHBI.
P B

A ¢ B, A C
Puc. 118 Puc. 119

Onpenenenue. llepneEIuKyaap, ONyIEHHbIH W3 BePIIH-
HBI TPeyTOJbHHKA HA NMPAMYIO, COAEPKaIy0 MPOTHBOMOJI0K-
Hy}0 CTOPOHY, HA3BIBAIOT BHICOTOMH TPeyroJbHHKA.

Ha pucynke 118 orpesku BB, u CC, — BBICOTBI TPEYTOJIb-
Huka ABC.

Onpenenedue. OTpe3ok, COETUHAIOUIMA BePUIHHY Tpe-
YTONBHHKA C CepeIHHON NPOTHBOMOJIOXKHOH CTOPOHEI, Ha3bl-
BAOT MEIMAHOM TPEeyYyroidbHHKA.

Ha pucynke 119 orpesok AM — meguaHa TPeyroJbHH-
ka ABC.

OnpexneneHue. Orpe3ok GMCCEKTPHCHI YIia TPEeyTroJbHM-
Ka, COeAMHAIONMN BepIIMHY TPEYroJbHMKA C TOYKOM NPOTH-
BOIIOJIOKHON CTOPOHBI, HA3BIBAIOT GHCCEKTpPHCOH Tpe-
YyrToJAbHHKA.

Ha pucyuke 120 orpesok BL — 6GucceKTpuca TPEYroJbHuU-
ka ABC.
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7. PaBHble TpeyrofibHWKW. BeicoTa, MeanaHa, buccektpuca TpeyronsHuka

~

A L C

Puc. 120 Puc. 121

Hanee, roBopa «GHCCEKTpHCA yIJa TPEYTOJBHUKA», OyaeM
UMeTh B BUAY OHMCCEKTPHCY TPEeyroJibHHUKa, IIPOBEAEHHYIO M3
BEPIINHBI 3TOTO yIJAa.

flcHO, UTO Ka)XABIH TPEYrOJbHUK WMEET TPHU BHICOTHI, TPH
MeAMaHbl ¥ TPU OMCCEeKTPUCHI.

YacTo AMMHBI CTOPOH, IPOTHBOJEXKAIMUX yraam A, B, C,
0003HaYaT COOTBETCTBEHHO &, b, ¢. [IIMHBI BBICOT 0603HAYA-
0T ha, hb, hc, mMeanad — m , m,, m, 6uccekrpuc — [, [, 1.

a? “b* ¢
Wrpexc mokaspiBaeT, K KaKOW CTOPOHE IPOBEJEH OTPE30K
(pmc. 121).

® 1. Kak Ha3blBaloT 11 0603Ha4aIOT TPeyronbHUK?
2. 470 Ha3bIBAKOT NEPUMETPOM TpeyronbHuKa?
3. Kakue cywectyioT BUAbl TPEYroNnbHMKOB B 3aBUCUMOCTW OT BUAA
WX yrnos?
4. Kakovi TpeyrofisHUK HasblBaloT NPAMOYrONbHbLIM? TYMOYroNbHbIM?
OCTPOYrofbHbLIM?
5. Kak hopmynupyioT Teopemy 0 HepaBeHCTBE TPeYroNbHWKa?
6. Kakve nsa TpeyronbHuKa Ha3blBaKOT PaBHbIMK?
7. Kak Ha3biBaloT Napbl CTOPOH M Napbl YrNOB PasHbIX TPEYIONIbHUKOB,
KOTOpbIe COBMELLAIOTCA NPWU HaNOXeHun?
8. Kakume aee Gurypbl HasbiBaloT paBHbIMK?
9. Y70 Ha3bIB3KOT BbICOTOM TPEYroNbHUKA?
10. Yro Ha3bIBAIOT MeANaHOW TPeyronbHUKa?
11. Y10 Ha3blBaIOT BUCCEKTPUCON TPeYroNbHNKa?
12. CkonbKO Y Kaxaoro TpeyrofisHuKa BbiCOT? MeaunaH? buccekTpuc?
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95|
b\ MPAKTUYMECKUE 3A0AHUS IS
136." HauyepTuTe TpeyroJbHUK:
1) oCcTPOYTrONbHBINA; 2) IPAMOYTOJbHEIR; 3) TYHOYTrOJbHBIN.
IIpoBeauTe M3 KaKJ0H BepPIINHLI TPEYTOJBHUKA BBICOTY.
137." IlepepucyiiTe B TeTpagb pMCYyHOK 122, mpoBeguTe BbI-
coTy, OOLIYIO AJIsi BCEX TPeX H300pa’KeHHBIX TPeyroJbHUKOB.
V¥V KaKoro M3 HUX 3Ta BBICOTA PACIIOJIOKEHA BHE TPeyroJbHUKa?

B

a) 0) 8)

| _IC
" Puc. 122 Puc. 123

| 118, TlepepucyiiTe B TeTpajab TPEYTOJbHUKH, H300paKeHHEIe
| Ha pucyHKe 123, mpoBeauTe B KaXKJAOM U3 HUX BCE TPHU BBICOTHI.
139." HauepTuTe NPOM3BONBLHEIN TPEYTOJLHUK U IPOBEAUTE
Li BCE ero MeJMAaHbI.

’ 140." HauepTHuTe NpOM3BOILHEINA TPEYrOJIbHUK M IIPOBEAUTE

BCe ero OMCCeKTPHUCHI.

YNPAXXHEHUA

141." HauepTuTe IpOM3BOJIbHBIN TPEYTOJbHUK, 0603HAUBTE
ero BepminHbl 6ykBamu M, K u E. Ykaxure:

1) cropoHy, npoTuBoJexKaIyo yray M,

2) yroJi, npoTuBoJeKaiuii cropoue MK,

3) CTOpOHEI, mpuIexamue K yray K;

4) yrasl, npunexxaiiue Kk cropose KE.
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7. PaBHble TpeyronbHUKK. BuicoTa, MeanaHa, buccekTpuca TpeyronbHuka

142, HaszoBuTe CTOPOHBI, BepmiuHBI, C E
yrasl TpeyronbHuka CEF (puc. 124). YKa-
JKHUTE: \/
1) yrous, nportuBosexkamuii cropore CF; F
2) yrusl, npuiexauue K cropore CE; Puc. 124

3) CTOPOHY, IPOTHROJIEXKAILYIO yray E;

4) cTOpOHBI, IIpUIEKAaIHe K yray F.

143." OgHa U3 CTOPOH TPEYrOJABLHUKA B 5 Pa3 MEHbIIIe BTOPOit
1 Ha 25 cM MeHbIIe TpeThei. Haligure ¢TOPOHEI TPEYTOJIBHUKA,
€CJI¥ ero mepuMeTp paBeH 74 cM.

144." CTopoHBI TPeyroJIbHMKA OTHOCATCA Kak 5:7:11, a cym-
Ma HauOoapIned ¥ HauMeHbInel ctopoH paBHa 80 cM. Beruunc-
JIATEe NePUMETDP TPEYroJbHUKA.

145, IlepumeTp TpeyrojbHUKa paBeH 48 cM, a JJIWHBI ero
CTOPOH OTHOCATCA Kak 7:9:8. Haliiure CTOPOHBI TPEYTOJIEHHUKA.
146." MoryT U CTOPOHBI TPEYrOJLHUKA OLITH PABHBLIMU:

1) 6 cM, 5 cM, 12 cM; 2) 6 cm, 5 cM, 11 cm?

147." Tpeyronsauku APK u MCE paBusl, yrasl A u C coor-
BercTBeHHBIe, PK = 10 cMm. Haitigute cropory ME.

148." Tpeyronsauku ABC u DEF passbl, cTopossl AB u DE,
BC u DF coorBercTBeHHbBIe, /B = 32°, Haiinure £ D.

149. Tpeyroansauku ABC u KTM paBHsl, yraet A u M, B
u K coorsercrBennsie, /C = 40°, MK = 5 ecm. Hatigure yron T
U cTOpoHY AB.

150." BepHO 11 yTBepKAeHUE:

1) ecsiv TpeyroJlbHHKH pPaBHBI, TO HUX IEPUMETPHI TaKIKe

PaBHEI;
2) ecm mepuMeETPHI ABYX TPEYTOJbHUKOB PABHBI, TO'H CAMU
TPEeyroJbHUKHU PaBHBI?

151." Kakue u3 31eMEHTOB TPEYroJbHMKA — OHCCeKTpHCa,
MeJAuaHa, BEICOTA — BCerjga MPUHALIEKAT TPEYTOJIbHUKY?

152." Kakoit U3 2JeMEHTOB TPEYroJbHUKA — OHCCEKTpHCA,
MeauaHa, BEICOTA — MOXKET:

1) He npuHAANIEKATH TPEYTrOJLHUKY;

2) coBmazaTek ¢ ero CTOpPOHOM?

YKakuTe BUJ TPEYTOJbHHKA, JJIA KOTOPOTO 3TO BO3MOYKHO.

154, 1) Mosxer 11 OJHa BBICOTA TPEYrOJILHUKA IIPUHAJIE-

JKaTh €My, a ABe Apyrue — HeT?
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2) MosKeT JIM TOJIBKO OJlHA BBICOTA TPEYTrOJbHHKA COBIAJATh

¢ ero CTOpPOHOM?

3) B KakoM TPeyroJILHUKE TPU BBICOTHI ITIEPECEKAIOTCHA B €T0

BepiuuHe?

154." Ilepumerp TpeyroabsHuka pasen 30 cm. Moxxer 1 ogHa
M3 ero CTOPOH OBITH PaBHOI:

1) 20 cm; 2) 15 cm?

| 50, JIMTMHBI ABYX CTOPOH TPEYTrOJbHHUKA PaBHBI 7 cM 1 9 cM.
Mo3sKeT JU MepUMeTp 3TOr0 TPEeyrolbHUKA ObITh PABHBIM:

1) 20 cM; 2) 32 cm; 3) 18 cm?

156." CymecTByer Jiu TpeyroJbHUK, OJHA U3 CTOPOH KOTO-
poro Ha 2 cM MeHbIIe BTOpOil M Ha 6 cM MeHbIIe TpeTbei,
a nepumerp paBeH 20 cm?

157." Meaunana BD rtpeyronsHuka ABC pasbuBaer ero Ha aBa
TpeyroJbHUKA, IepUMeTPsl KOTOpHIX paBHBI 32 cm u 36 cMm.
Haiiaure nepumerp tpeyronbauka ABC, eciu BD = 10 cm.

158, MeauaHa TpeyroJbHHKAa, INepUMeTpP KOTOPOTO DaBeH
60 cm, pasbuBaeT ero Ha JBa TPeyroJbHHKA, IePUMETPHI KO-
Topeix paBHbl 36 cm u 50 cm. Yemy paBHA AJIHHA 3TON Meju-
aHbl?

159." Oxna cropoHa TpeyronibHMKa paBHa 2,8 cM, a BTO-
pasa — 0,6 cm. Haiigure TpeTbio CTOPOHY 3TOI'O TPEyroJbHUKA,
ecJu ee AJMHA, BhIpA)K€HHAA B CAHTHMETPAX, paBHA LEJIOMY
YHUCITY.

{7
L YIPAXKHEHWMA ONA NOBTOPEHWS N

160. Ha pucynke 125 KP = PE = = “ il
= EF = FT = 2 cm. Kakue paBHble K P E F T
OTpe3KH ecTh elle Ha 9TOM pucyHke? Puc. 125
Haiigure ux AJIAHLL.

161. JIyu BD pasousaer yroa ABC, pasublit 72°, Ha ABa yria
ABD u CBD rak, uro ZABD = 5ZCBD. Jlyu BK npoxoguTt
TaK, 4uro Jayud BA sBasercs Ouccektpucoit yrna DBK. Onpezne-
nuTe rpagycHyio mepy u Bux yrana DBK.
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8. MNepBbli 1 BTOPOW NPU3HAKW PABEHCTBA TPEYroNbHUKOB

162. PasperxkpTe Kakayi u3 Guryp, n3odbpakeHHbIX HA PH-
cyHkKe 126, Ha nBe paBHBIE (pUTypsI (pa3pe3aTs He 0043aTeJILHO
0 JUHUAM CETKH).

4

a) 0) — 8)

NN
e L1

2) d)
Puc. 126

8. [lepBbi U BTOPOW NpU3HaKN paBeHCTBa
TpeyronbHUKOB

Ecnu piis tpeyronsaukos ABC u A B, C, BHIIOJHAIOTCSA UIECTh
yenopuit LA =LA, LB=4LB;, LC=4LC,;AB=AB,, BC=
= B,C,, CA = C,A,, T0 O4eBHAHO, YTO ITH TPEYrOJILHUKM COB-
MaAyT IPH HAJIOKEHUH, 3HAYUT, OHU PABHEI.

ITonpoOyeM YMEHBIIUATH KOJHYE-
cTBO yeJsoBuii. Hanpumep, octaBum
Aub JBa paBeHcTBa: AB = A B B
u BC = B,C,. Ho roraa Tpeyrob-

HUKM He 00A3aTelbHO OKaMXyTcs A,
paBHEIMH (puc. 127).

Kak ’Xe COKPAaTHUTL CIIMCOK Tpe- A ¢ G
0OBaHUM A0 MHUHUMYMAa, HO IPH Puc. 127
9TOM COXPAHUTH PABEHCTBO Tpe-
yronpHuKoB? Ha 3TOT BOmpOC OTBEUAOT TEOPEMbl, KOTOPBIE
Ha3bIBAIOT MPH3HAKAMM PABEHCTBA TPEYrOJbHHKOB.

B,

Teopema 8.1 (mepBblii IPU3HAK PaBEeHCTBAaA Tpe-
YyrTOJNBHHUKOB: IO ABYM CTOPOHaAM M YyIrJY MEXJAY
HuMHu). Ecnru 0ée cmopons. u yzon mexudy nHumu o00H020
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§ 2. TpeyronbHUKK

B mpeyzonbHUKA PA6HbL COOMEEMCMEEHHO
deym cmopoHam u yzny mexcdy Humu
dpyz0z0 mpeyzonvHuKa, mo maxue mpe-

A C  Y201bHUKU PDA6HbBL.

B, Hoxaszamenvcmeao. © Pacemorpum

rTpeyronbEUKA ABC u A B,C,, y KOTOPBIX

AB = AR, BC =BC; LB = £ B,

A, ¢, (puc. 128). Nokasxkem, uro AABC =
=AABC,.

Hanoxum AABC Ha AAlBlc1 TakK, 4YTO-
661 1yu BA coBmecTuicA ¢ yydom B A, a nyu BC coBmMecTHICS
¢ ayyom B,C,. 9T0O MOXXHO cAenaTh, TaK KaK MO YCJIOBHIO
4B = £B,. IlockonbKy no ycnosuio BA = BA u BC = BC,,
TO IIPHA TAKOM HAJIOXKEHHH CTOPOHa BA COBMECTHUTCS CO CTOPO-
Holt B A,, a cropona BC — co croposoit B,C,. CrexosarenbHo,
AABC u AA B|C, NOJHOCTBIO COBMECTATCH, 3HAYUT, OHM pPaB-
Hbl. A

Puc. 128

Onpenenenue. [IpaMyro, NepHNeHIHKYJIAPHYIO OTPE3KY
H NPOXOJAILYI0O Yepe3 ero CepeauHy, Ha3blBalT Cep e/ H H-
HBIM NMEpPHEeHAMKYJIAPOM OTpe3Ka.

B Ha pucyske 129 npsimas a siBJIsieTcs ce-
PEAMHHLEIM IePHEeHAVKYJIAPOM oTpe3xka AB.

Teopema 8.2. Kaxdana mouka cepe-
OuHHO020 nepneHOUKYAAPA OMpe3Ka pas-
4 HOyOaneHa om KOHYOE 3moz20 Ompe3Ka.

Puc. 129
Jdokazameavcmeao. © Ilycts X —

IIPOU3BOJIBHAA TOYKA CEPEJUHHOI0O NEepPIieH-

a x IUKynsapa a orpeska AB, touka M — ce-
penuHa orpeaka AB. Hamo gokasaTb, 4TO
XA = XB.

Ecou touka X coBmajgaer ¢ TOUYkKod M
(a 3TO BOBMOYKHO, TaK Kak X — IPOU3BOJIb-

11 HasA TOYKa npamoit a), to XA = XB. Ecan
A ' M’ B 1oukm X u M He COBNAJAaOT, TO PaCcCMOT-
Puc. 130 puM TpeyroasHuKu AX M u BXM (puc. 130).
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8. lNepBbint 1 BTOPOU NPU3HAKW PaBEHCTBA TPEYrofibHUKOB

—

B stux rpeyronsHukax AM = MB, tak Kak M — cepeauHa
orpeaka AB. Cropona XM — obmasn, ZAMX = ZBMX = 90°.
CrepoBarensHo, AAXM = ABXM mo nmepBoMy NIpPHU3HAKY pa-
BEHCTBA TPEeyroJbHUKOB. 3HA4YHUT, oTpe3sku XA u X B paBHBI
KaK COOTBETCTBEHHBIE CTOPOHBI PAaBHBIX TPEYTOJIbHUKOB. A

Teopema 8.3(BTOpOoil NpU3HAaK pPaBeHCTBA Tpe-
VFONBHUKOB: MO CTOPOHE M ABYM NpPpHJIENKAU[UM
K He# yraawm). Ecru cmopona u 0éa npunexscawux x nHeu
yzna 00H020 MpPeyzonbHUKA PDAGHbL COOMEEMCMEEHHO CMO-
POHe u 06yMm npunexcaujum x Heil yznam 0pyz020 mpeyz0ib-
HUKQ, MO maKue mpeyzonbHUKU PAEHbL.

Hokazameavcmeo. © Paccmorpum
TpeyronbHuKu ABC u A B C,, y KOTOPbIX
AC = A C., 2A= LA, 2€C = LC,
(puc. 131). Hokaskem, uro AABC =
=AABC,.

Hanoxum AABC na AA B C, Tak, 4To0b!
TOYKAa A COBMECTHJIACh C TOYKOM A, OTpe-
30Kk AC — c orpeskoM A, C, (970 BOZMOMXKHO,
tak Kak AC = A C)) u Trouxku B u B, nexa-
JIA B OJ{HOM ITOJIYIIJIOCKOCTH OTHOCHTEJIBHO
npamoit A C,. Tlockonexky ZA = LA
u /C= £ZC, Tro ayd AB cosBmecTuTCH C
nyyom A B, a 1ya CB — ¢ nydom C B,. Torpa trouxka B — 00-
masa Touka gyuyeit AB u CB — coBMeCTHTCS ¢ TOUKOH B, — 00-
meit Toukoit myueit A B, u C B,. 3naunr, AABC u AA B,
[IOJHOCTHIO COBMECTATCS, CJIef0BATE]IbHO, OHU PaBHbI. A

]\
A t C
7\
A, ' C,

Puc. 131

IIpumep. Ha pucyske 132 rouka O — cepejsinHa OTpes-
ka BD, ZABO = ZCDO. Hoxkaxure, utro BC = AD.

Pew enue. Paccemorpum AAOB u ACOD.
BO = OD, rak xak Touka O — cepeanHa
orpeaxka BD. ZABO = ZCDO 1o yCJIOBHIO.
ZAOB u ZCOD paBHBI KaK BepTHKAaJIb-
Hple. CinenosarensHo, AAOB = ACOD nio

CTOPOHE W JBYM NDHJIEKALIUM yTJIaM. 4
Pacemorpum AABC n AADC. Puc. 132
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AB = CD, ZBAC = £DCA, rak kxak AAOB = ACOD. AC —
obmasa cropona. CregoBatensHo, AABC = AADC no aBym
CTOPOHAM M YIVIy MeXJy HUMH.

Torpma BC = AD.

'n) ]
e, CchopmMynupyinTe nepsbivi NPU3HaK paBeHCTBa TPeyrofibHNKOB.
2. Kakyio NpaMyio Ha3blBakoT CepefuHHbIM NepneHauKynapoM oTpeska?
3. KakuM ceoncTsoM 0BnafaioT To4Ku cepeanHHOro nepneHaukynapa?
4. CchopMynumpynTe BTOPOW NPU3HaK paBeHCTBa TPEYrONbHWKOB.

=, NPAKTUYECKME SA0AHNS EE——

163." C moMomp0 JUHEHKH M TPAHCIOPTHUPA MOCTPOiiTe
TPEeYroJbHUK, JABE CTOPOHBI KOTOPOTO paBHEI 3 cM u 6 cM, a yroa
mexay Huma — 40°.

164." C nmoMompio JUHEHKH M TPAHCIOPTHpPA MIOCTPOMTE
TPeyroJibHUK, JBE CTOPOHBEI KOTOPOTr'O PaBHEI 3 ¢M U 4 €M, a yroJ
mexay HuMu — 90°. VKakuTe BHJ 3TOrO TPEyroJbHHUKA.

165." C moMompio TMHEAKM M TPAHCIOPTHPA MOCTPOIiTe
TPeyroJLHUK, OZHA CTOPOHA KOTOPOTO paBHa 3 CM, & YIJIBI,
npuiexamue K atoil cropore, — 100° u 20°. Yramxure BUA
3TOr0 TPEyroJbHHUKA.

166." C momMompi0 JUHEHKH ¥ TPAHCIOPTHDPA NOCTPOMTE
TPeyroJbHHMK, OJiHA CTOPOHA KOTOporo paBHa 6 cM, a yrusl,
npujeamue K aToi cropore, — 90° u 45°.

167.° Ilepepucyiite B Terpans pucyHok 133. C momomibio
YrOJbHUKA U IWHeHKHN HaluTe Ha IPAMOM | TOUKY, paBHOYAA-
JIEHHYIO OT KOHIIOB oTpe3ka AB.

168. Ilepepucyiite B Terpaabr pucyHok 134. C momomisio
YrOAbLHMKA M JIMHEHKW HaWJUTe TOYKY, PAaBHOYAAJIEHHYIO OT
Touek A u B, a takxke Touek C u D.

B B
/ \
A/,/l/ \
A D
Pue. 133 Puc. 134
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A E B
C
o B
< A
B D p A4 D

Puc. 135 Puc. 136 Puc. 137

E‘ E YMNPAXKHEHS N

169. Ha pucynke 135 AC = DC, BC = EC. [lokaxxure, 4TO
AABC = ADEC.

170. Ha pucyske 136 AB = AD, £/ BAC = £ DAC. [oxka-
skure, utro AABC = AADC.

171." Ha pucyuxke 137 AB = CD, £1 = /2, AD = 7 cwm,
ZC = 34°, Haiigure orpesok BC u yrox A.

172. Ha pucyske 138 AO = OD, BO = OC. Haiigure cTO-
pory CD u yron OCD Ttpeyroasauka OCD, eciu AB = 8 cwm,

ZOBA = 43°.

173. Haso: OA = OC, OB = OD (puc. 139). JoxaxuTe, 4TO
Z0OAD = ZOCB.

174. Hamo: AD 1 BC, BD = CD (puc. 140). [loxaxure, 4TO
AB = AC.

175." 3 Touek A u B, JeKamux B OAHOM IOJYILIOCKOCTH
OTHOCHTEJBHO IPAMOM @ ¥ HA OAUHAKOBOM DACCTOSHUH OT Hee,
OnyIleHbl HA 3Ty NpAMYIO nepneHauKkyaapsl AC u BD. Haigu-
te yron ACB, ecau ZADC = 25°.

176. Otpesxku AD u BC nepecekaiorca B Touke O U Jendr-
cA aToi TouKoM momnoaam. Hadaure yron ACD, ecnu £LABC =
= 64°, ZACO = 56°.

B C B
A
(0] 0 D
C
A D D A
Puc. 138 Puc. 139 Puc. 140
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Puc. 141 Puc. 142

177." Ha pucynxe 141 AB | BD, CD | BD, O — cepexnna
oTpe3ka BD. Jloka:xure, uro AABO = ACDO.

178." Ha pucynke 142 /1 = £2, /3 = Z4, AB = 8 cmM,
BC = 6 cm. Haiigure croporasl AD u CD rtpeyroasauxka ADC.

179." Ha pucyske 143 ZABC = / DEF, BO = OE. [lokaxu-
Te, yro ABCO = AEFO.

PN N

Puc. 143 Puc. 144

180." Ha pucynke 144 /BAO = /DCO, ZBAC = /DCA.
Hoxasxkure, utro AABC = AADC.

181." Ha cTopoHax yrya ¢ BEpPIUIMHON B TOYKe B OTMEYEHbI
Touku A u C, a Ha ero OuccekTpuce — Touka D Tak, 4TO
ZADB = /CDB. Hokaxure, uro AB = BC.

182." Yepes Touky M, npuHAIEKALIIYIO OHCCEKTPHCE YIa
¢ BepIINHOI B TouKe O, IPOBeJIA NPAMYIO, NEePIeHANKYIAPHYIO
6uccekTpuce. Jta NpAMas nepecekaeT CTOPOHBI AAHHOTO yrJja
B Toukax A u B. Jlokaxure, uro AM = MB.

& AN

D C A D, C,
Puc. 145 Puc. 146
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K B C

Puc. 147 Puc. 148

183." Ha pucyuke 145 AABC = AADC. Jlokaxure, 4TO -
AABK = AADK.

184." Ha pucyske 146 AABC = AABC,ZDBC=ZDB_C,.
Hokaxure, yro ADBC = AD BC,.

185." Ha pucynke 147 AMKO = AMPO. [Jokaxxure, 4To
AKOE = APOE.

186." Ha pucyuke 148 BM | AD, CK L AD, BM = CK,
AM = KD. oxkaskure, uto AABD = A ACD.

187." lokauTe, YTO B PaBHbIX TPEYTrOJbHUKAX OUCCEKTPH-
Chl COOTBETCTBEHHBIX YIJIOB DABHBI.

188." [loka)kuTe, 4YTO B PaBHBIX TPEYTrOJbHUKAX MeJAHAHBI,
[IPOBEJIeHHBIE K COOTBETCTBEHHBIM CTOPOHAM, PABHHI.

189." Ha npopomxenun menuansl AM tpeyronbHuka ABC
3a TOuKy M oriokeH orpesok MK, pasuweiii AM. Hainure
paceroauue ot Touku K no Bepmunst C, ecniu AB = 6 cM.

190." Orpeaku AB n CD nepecexarorcsi B Touke O u J1eJsaT-
cA TOYKOMU mepeceueHus momosaaM. Iokaskure, yro AABC =
= AABD.

191." Ha pucysnke 149 npsambie m u n — cepeAuHHbIE TIep-
neHAuKyasapbl cTtopoH AB u AC tpeyroasuuka ABC. [lokaxu-
Te, 4To Touka O paBHOyAaJeHA OT BCeX BEPIIUH JAHHOTO Tpe-
YrOJIBHUKA.

192." [Ina HAXOMK/eHUs PACCTOAHMA OT TOYKH B 20 KoOJIO-
KOJBLHU A, PacroJIoKeHHOM Ha Apyrom Gepery pexu (puc. 150),
C IIOMOIIbIO BEIIEK, PYJEeTKHA W acTpo- B
NA6UMM OTMETHJIM HA MECTHOCTH TO4Y- p
ku C, D u E Tak, 4ro Touxku B, C u D
JeKaT Ha OZHOM NPAMOH, IpUYeM TOU- O
Ka C saBasieTcs cepeauHoi orpeska BD, A (&,
HaMeTHuJIu npsamywo AE, mpoxomamiyio Puc. 149

n
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Puc. 150

yepes Touky C, npuuem L ABC = ZCDE. Ilorom, u3MepHB OLHY
U3 CTOpOH TpeyroabHuka CDE, ompenenunun paccTosiEue ot B
zo A. Kakyio cropony uamepsanau? Orser o6ocHyMTe.

193 [Ina ompeneneHus IIMPHHBLI o3epa (puc.151) Ha ero
Gepery oTMeTHIH TOYKH A ¥ B, a motom emte Touku C, D u O
Tak, 4To Touka O — obmas cepenuHa oTpeskoB AC u BD. Kax
Tellepb MOXKHO OIpeesuTh INUPHHY o3epa? Orser obocHYHTE.

194.” Jloka)kuTe paBeHCTBO ABYX TPEYrOJBHMKOB II0 CTOPO-
He, MeAHuaHe, IPOBEJEHHON K 3TOA CTOPOHE, M YIJIOM MEXAY
9TO¥ CTOPOHOM W MeAuaHOM.

195.” [JoxakuTe paBeHCTBO ABYX TPEYrOJbHUKOB II0 CTOPO-
He, DpUJIeXameMy K Hell yriy U OMCCeKTpHCe 3TOro yria.

196.7 IToka)kuTe paBeHCTBO ABYX TPEYTOJLHUKOB IO YIay,
6ucceKkTpHCe 3TOr0 yIJja 4 yriy, o0pasoBaHHOMY GHCCEeKTpHUCOH
C IPOTHUBOJIEXKAIIEH CTOPOHOM,




8. Mepebit 1 BTOPOW NPU3HaKM PaBEHCTBA TPeYyroNbHMKOB

C B

A
0 0 M

A D € D
Puc. 152 Puc. 153

197.” CepeaunHBIH neprneHAUKyYASp cTopoHbl BC Tpeyrois-
HukKa ABC nepecekaeT ero cropoHy AB B Touke D. Haiinure
nnuny orpeaka AD, ecniu CD = 4 cm, AB = 7 cM.

198." CepeauHHEIN NEePOEHAUKYJIAD CTOPOHLI AB TpeyroJb-
Huka ABC nepecexaer ero cropory BC B Touke M. Haiigure
anuny cropoHbl AC TtpeyronbHuka ABC, ecim BC = 16 cwm,
a nepumeTrp TpeyroasHuka AMC paBeH 26 cM.

199.” Ha pucynke 152 OA = OD. JlonoaauTe ycJIOBHe 3a-
Ja4y¥ OJHUM TpeOGoBaHHMEM TaK, YTOOBI MOMKHO OBLIO YTBEPIK-
aate, 9To AAOC = ABOD:

1) mo nepBOMy IpH3HAKY PABEHCTBA TPEYI'OJbHUKOB;

2) 10 BTOPOMY IIPU3HAKY PAaBEHCTBA TPEYTrOJBHUKOB.

200.” Orpesku AB u CD nepeceraipTrcs B Touke O u genar-
cA 3ToM ToukKo# momnosam. Ha orpesxke AC ormedena Touka M,
a Ha orpe3ke BD — touka K Tak, uro AM = BK. [loka)xkure, 4TO0:

1) OM = OK;

2) roukn M, O n K jnexxaT Ha OZHOM IPAMOM.

201.” Ha oanoif cTopoHe yria ¢ BepuIuHOit B Touke O
(puc. 153) ormeueHns! Toukx A 1 B, a Ha Apyroit — Touku C
u D rak, uto OA = OC, AB = CD. Ooxkaure, uro aydy OM
aBjasierca 6uccexTpucoit yraa BOD, rge M — To4yKa nepeceve-
Hua npameix AD u BC.

2&? YNPAXHEHWUS QN1 NOBTOPEHWSA IS

202, VicTHHHO JIK YTBEPHKIEHME: eCJIU Yepesd KaxIbie JBe 13
Tpex AAHHBIX TOYEK OPOBECTH NMPAMYIO, TO NOJYYHUM TPHU NpA-
MbIe?

203. JIyuu OD u OF — GHCCeKTPUCHI CMEXHBIX yriioB AOB
u BOC coorBercTBeHHO, ZAOD: /ZFOC = 2:7. Havipure £LAOD
u £FOC.
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ﬁ § 2. TpeyronbHukmn

HABJIIOAAWNTE, PUCYATE,
KOHCTPYUPYWTE, DAHTA3UPYWTE

204. Pazgenure Kaxayio u3 (Gpuryp, n3o0pa’keHHbIX HA PH-
cyHke 154, mo JUHUAM CeTKU Ha YEThIpe paBHBIE YACTH TaK,
9T00BI B KA 0 4acTH OBIJI POBHO OJUH KPYKOK.

O

ol 1O ©)
@) 0)(6)(®)

Puc. 154

9. PaBHOGe g peHHbIVN TPpeyronbHUK U ero CBoONCTBa

Onpepnenernne. TpeyroJbHUK, y KOTOPOro JiBeé CTOPOHBI
PaBHBI, HA3BIBAKOT paBHOOE IpPe HHBI M.

Ha pucyske 155 uzobpakeH paBHOOeIPDEHHBIN TPEYTOJIbHUK
ABC, y koroporo AB = BC.,

PaBHBIE CTOPOHBI TPEYTOJbHUKA HAa3bIBAIOT GOKOBBIMH CTO-
POHAMH, & TPEeThI0 CTOPOHY — OCHOBAHHEM DPABHOGEIPEHHOro
TpeyroJbHUKA.

Bepmunoii paBHOGEIPEHHOr0 TPEeYroJbHHKA HA3bIBAIOT 00-
LIYI0O TOYKY ero O0KOBBIX CTOPOH (TO4Ka B Ha pucyHke 155).

B IIpu aToM yros B Ha3LIBAIOT YIJIOM NPH Bep-
umHe, a yriael A 1 C — yriaMu npM OCHO-
2 BAaHMM DPaBHODOEAPEHHOro TpPeyroJbHHUKA.

2

S Onpexpenenue. TpeyroJasHHK, ¥ KO-
- TOPOro BCe CTOPOHBI PAaBHBI, HA3BLIBAIOT

?% PaBHOCTOPOHHHUM.

2

1~

C

Ha pucyske 156 nsobpakeH paBHOCTO-
poHHHI TpeyrosbHUK ABC. PaBHOCTODOH-
OcHoBaHUE HUH TPeyroJbHHK — YaCTHBIH caydai

Puc. 155 paBHOOEIPEHHOI'0 TPEYrOJbHUKA.

g
g
£
)
3
g
&
[ea]
A
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9. PaBHoDeapeHHbIV TPeYronbHUK U ero CBONCTBA

B B

T

L

A 1 C A L C
Puc. 156 Puc. 157

Teopema 9.1. B pasnobedpenrnom mpeyzonvrnure: 1) yzant
npu ochoéanuu pasnsi; 2) buccekmpuca yzaa npu éepulune
aenrsemca meduanoi u 6vicomou.

Hoxasameavcmeo. ©® PaccmoTpuM paBHOOeAPEHHBIH
TpeyroasHUK ABC, y xotoporo AB = BC, orpe3ok BL — ero
6uccexTpuca (puc. 157). Tpebyercsa goxkasarts, uTo LA = £C,
AL = LC, BL 1 AC.
B rpeyronbHuxkax ABL u CBL croporna BL — obmas,
ZABL = ZCBL, Tak Kak no ycjoBui BL — 6uccekTpuca yria
ABC, croposbl AB 1 BC paBHBI KaK O0KOBBIE CTOPOHBEI PaBHO-
OexpenHoro Tpeyroiasauka. Caenosarensno, AABL = ACBL no
IepBOMY NPU3HAKY PaBEHCTBA TPEYTroJbHUKOB. OTCI01a MOXKHO
c/esaTh TaKue BHIBOJBI:
1) ZA u ZC paBHBI KaK COOTBETCTBEHHBIE YIJIbl B PaBHBIX
TPEyroJbHEUKAX;

2) orpeaku AL u LC paBHBI KaK COOTBETCTBEHHBIE CTOPOHBI
PaBHBIX TPEYTOJbHUKOB, CJIe/l0BaTeIbHO, BL — menuaHa;

3) ZALB = /CLB. Ho ZALB + ZCLB = 180°. Orcioaa cue-
ayer, ytro ZALB = Z/CLB = 90°, 3aauur, BL — BbIcOTa. A

W3 aroii TeopeMsl caeAyeT, YTO:

1) 6 mpeyzonvruke npomué pagHbvlx CMOPOH nexcam pas-
Hble Y2abl; :

2) 6 pasnobedpernrnom mpeyzonvrure buccekmpuca, 6bL.coma
u meduana, nposedennble U3 €20 6EPULUNBL, cosnadalom;

3) 6 pasnocmoporHem MmpeyzoibHUKE 6CE Y2Nbl PAGHLL;

4) 6 paénocmoponnem mpeyzonvHuke 6uccekmpuca, 6bi-
coma u meduana, npoeedennvie U3 0OHOU GePULUNDBL,
coénadarom.
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§ 2. TpeyronsHUKK

Onpeaenernue. Ecau B TPeyroJlsHHAKE BCe CTOPOHBI HMe-
10T PA3HYI0 JJHHY, TO TAKOH TPEeYroJbHHK HAa3LIBAIOT P & 3 H O-
CTOPOHHHM,

IIpumep. Orpesok AD — menuaHa
paBHoGenpeHHOro TpeyroiasHuka ABC,
nmpoBefieHHas K ocHoBaHMio. Ha cTopo-
Hax AB u AC oTMe4YeHBI COOTBETCTBEHHO
Touku M u K rak, uro BM = CK. [Ioka-
JKHUTEe PaBEHCTBO TPEyroJibHUKOB AMD
M K u AKD.

Peuwenue. Unmeem: AB=AM + BM,
AC = AK + CK (puc. 158).

Tak xkaxk AB = AC u BM = CK, To

Puc. 158 AM = AK.
£ZBAD = ZCAD, IOCKOJIBKY MeJHaHa
paBHOOEAPEHHOT0 TPEeYroJbHUKA, IPOBEJeHHAasdA K OCHOBAHWUIO,
ABJAETCA ero OMCCeKTPHCOM.

AD — ofbugas cropoHa TpeyroabHUKoB AMD u AKD.

Cnenosarenbro, AAMD = AAKD no fBYM CTOPOHaAM H YTy
MEeX Iy HUMH.

A

9 S R
® 1. Kakue Cyw|ecTBYIOT BUALI TPEYrONLHUKOB B 3aBUCMMOCTH OT KONW-
4ecTBa PaBHbIX CTOPOH?
2. Kakow TpeyronbHUK Ha3biBaloT Pa3HOCTOPOHHWUM? paBHODeapeHHbIM?
PaBHOCTOPOHHUM?
3. Kakue CcTopoHbl paBHODeApeHHOro TpeyronbHKa HasbiBaloT Boko-
BbiMW?
4. Kakyto CTOpoHy paBHOBeAPEHHOro TPeyronbHWKa Ha3blBaloT OCHO-
BaHWeM?
5. ChopMynupyiTe CBOACTBO YrNOB paBHOOEAPEHHOrO TPEYroNbHMKA.
6. ChopMynupyiTe CBOMCTBO BUCCeKTPUCH paBHODeapeHHOro Tpe-
YronbHWKa, NPoBeAEHHON K OCHOBaHMIO.
7. Kakvm cBorcTBOM 06NafatoT yribl TPeyrofbHUKa, nexatume npoTms
€ro paBHbIX CTOPOH?
8. CchopmMynupyiTte CBOMCTBO YrNOB PaBHOCTOPOHHErO TPeYroNbHMKA.
9. Kakum cBorcTBOM 0BnafaioT buccekTpumca, BolcoTa U MeanaHa pas-
HOCTOPOHHErO TPeYroNnbHWKa, NPOBeAeHHbIe U3 OOHOWN BEPLUMHbI?
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9. PaBHOGeapeHHbIM TPeYronbHUK 1 ero CBONCTBa

= MPAKTUHECKUE 3ANAHNS IE——

205." Haueprure:

1) pa3HOCTOPOHHUM OCTPOYTOJBHBIH TPEYTOJBHUK;

2) paBHOGEAPEHHEBIN IPAMOYTOJIbHBINA TPEYrOJbHUK;

3) paBHOOeIpEHHBINH TYIIOYTOJbHEIA TPEYTrOJIbHHUK.

206." HauepTure:

1) pa3HOCTOPOHHUY NIPAMOYIOJbHEIN TPEYTOJNbLHUK;

2) pa3HOCTOPOHHUM TYIOYTOJBHBINA TPEYTrOJbHUK,

207." HauepruTre paBHOGEIPEHHBIN TPEYTrOJbHUK ¢ GOKOBOM
CTODOHO#, PaBHOX 3 CM, Tak, 4TOObI €ro yroJ mpyu BepHIHHE
ObLI: ;

1) ocTpeiM; 2) OPAMBIM; 3) TYIIBIM.

B mocTpoeHHBIX TPEYroJbHUKAX IIPOBEAUTE BHICOTEI K ODOKO-
BBEIM CTOPOHAM.

YMNPAXKHEHVS I

208." 1) Ha#igure nepuMeTp paBHOGEAPEHHOIO TPEYTOJIbLHH-
Ka, OCHOBaHMe KOToporo paBHO 13 cm, a G0oKOBas CTOpO-
Ha — 8 cMm.

2) ITepumeTp paBHOOEAPEHHOI'O TPEYTOJbHUKA paBeH 39 cMm,
a ocHoBaHMe — 15 cm. Haiture 60KOBBIE CTODOHEI Tpe-
YroJIbHUKA.

209." Ilepumerp paBHOGEAPEHHOr0 TPEYroJbHHKA DPaBEeH
28 cm, a 6oxoBasa cropora — 10 cm. Hadigure ocHoBaHME Tpe-
yroJbHHUKA.

210." HaiizuTe CTOPOHBI PaBHOOEAPEHHOTO TPEYTOJbHHKA,
mepuMeTp KOTOPOro paseH 32 C¢M, 4 OCHOBaHuMe Ha 5 cM OoJiblie
60OKOBOM CTOPOHBI.

211. Haiigure cTOpOHBI paBHOOEAPEHHOrO TPEYrOJBLHHUKA,
[IepUMeTp KOTOpOoro paBeH 54 cM, a OCHOBaHMe B 4 pa3a MeHb-
e 60KOBO# CTOPOHEI.

212." B paBrOGeaperHOM TpeyroabHuKke ABC cropora AC —
ocuoBanue, ZC = 40°, ZABC = 100°, BD — meaunana. Haii-
auTe yriabsl TpeyroasHuka ABD.
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ﬁ § 2. TpeyrofibHNKK

AN Pt

% = < A c 2
E M P E
Puc. 159 Puc. 160 Puc. 161

213.° Ha pucyuke 159 AB = BC, BD — mejjuaHa TpeyroJjb-
Huka ABC, ZABD = 53°. Haitaure £ ABC n ZADE.

214.° Ha pucyske 160 MK = KE, OE = 6 cm, ZMKE =
= 48°, Z/ POE = 90°. Haiigure cropory ME u yron MKO.

215.” Ha pucynke 161 AB = BC, £1 = 140°. Haitgure £ 2.

216.° Yros, BepTHKaNAbHBIA YIJIy NPH BeplIMHE DaBHOOE-
PEeHHOro TpeyroabHHUKa, paseH 68°. Haiinure yroa mexnay 6o-
KOBOI CTOPOHOH TPEYroJbHUKA U MEIHAHON, IPOBEJIEHHOM K OC-
HOBaHMUIO.

217.° Yroa, cMe;XHBIM ¢ YoM IIpH BepIInHe paBHOOeApeH-
HOTO TPeyroJbHUuKa, paseH 76°. Haiigure yroa mexy 60K0Boit
CTOPOHOM TPEYroJbHUKA U BBICOTOM, ONYIIIeHHOW Ha OCHOBaHUE.

218," Ha pucyske 162 AB = BC, DC = DE. Jlokaxure, 4T0
LA = LE.

T M E T . g

B B\/1

Puc. 162 Puc. 163

219." [Ipamasi mepeceKaeT CTOPOHBI
yrna A B roukax B u C rak, uro AB =
= AC (puc. 163). Hokaxure, uto £1 = l
= /2, B -

N
220.' Ha pucynke 164 AO = CO, ‘
ZAOB = ZCOB. Jloxkaxure, uro AABC —

paBHOOEIPEHHBIH. Puc. 164

A

C
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9. PaBHObeOpeHHbIN TPEYroNbHWK U ero CBoNCTea

221." Tpeyronsauk ABC — paBHOGEAPEHHBIH ¢ OCHOBAHHEM
AC, BD — ero 6uccekrpuca, DM — OUCCEeKTpHCca TPEYTrOJbHA-
ka BDC. Haiipgure yronx ADM.

222." Opuu yuenuk yrBepxaaer, uro AABC — pasHoGea-
PEeHHBIH, a APYroil yYeHUK — YTO OH PaBHOCTOPOHHMIMA.

1) MoryT i1 06a yyeHUKa ObITHL IPaBLIMH?

2) B kakoM ciydae IpaB TOJLKO OJMH VYEHHK B KaKOH

MMEHHO?

223." Ucnoap3ys NPH3HAKHM PABEHCTBA TPEYTOJbHHUKOB,
000CHYITE IPU3HAKHA PABEHCTBA PaBHOOEPEHHBIX TPEYTOJbHU-
KOB!:

1) mo GOKOBOI CTOPOHE U YIJIY NPU BEepIINHE;

2) mo OCHOBAHMIO U IPHUJIEKAIIEMY K HEMY YIIy.

224." Ha ocuHoBanun AC paBHOOEJDEHHOr0 TPEYIrOJbHHKA
ABC ormeueHbl ToukKu M 1 K Tak, 4To TOUKa M JI€MKUT MEXKIY
Toukamu A u K, npuuem AM = CK. [loxaxure, uto AMBK —
paBHOOEPEHHBIN.

225." B tpeyronsauke MKE MK = ME. Ha cropone KE
ormedeHbl TOUKK F 1 N TaK, 9To Touka N JEKUAT MY TOYKa-
vmu F u E, npuuem £/ KMF = ZEMN. [Joxaxure, uto L MFN =
= LZMNF.

226." Ha 60KOBBEIX CTOPOHAX PABHOOEAPEHHOI'0 TPEYroJIbHM-
Ka ABC ¢ ocHoBanueM AB ot/okeHb! paBHEIEe oTpe3ku CK u
CM Hua cropoHax CA u CB coorBeTcTBeHHO. [lokakurte, 4TO!
1) AAMC = ABKC; 2) AAMB = ABKA.

227." B paBHoGepeHHOM TpeyroabHuke ABC ¢ 0OCHOBaHMEM
AC Ba menuane BD oTMeTHIN MPOU3BOJIBHYIO TOUuKy M. [loka-
wure, uro: 1) AAMB = ACMB; 2) AAMD = ACMD.

228." Jloka)kure, 4TO B PABHOOEAPEHHOM TPEYroJbHUKE Ouc-
CEKTPHUCHI YIJIOB IPH OCHOBAHHMH DPAaBHBEI.

229." [Tokaskure, 4TO B paBHOGEIPEHHOM TPEYroJbHUKE Me-
JMAaHbl, IPOBeJleHHbIe K O0OKOBBIM CTOPOHAM, PaBHBI.

230." Tokakure, 94TO CepeUHBLI CTOPOH pPaBHOGEAPEHHOIO
TPeyroJibHUKa SBJIAIOTCSA BEPIIMHAMM PaBHOOEAPEHHOTO Tpe-
yrOJNbHHUKA.

231." OnHa U3 CTOPOH PaBHOOEAPEHHOTO TPEYrOJbHUKA PaB-
Ha 20 cMm, a apyras — 8 cm. Kakasi U3 3TUX CTOPOH ABJISETCH
OCHOBAHMEM TPEYTrOJbHUKA?
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§ 2. TpeyronbHUKK

232." HaiiauTe TpPeThIO CTOPOHY PaBHOGEIPEHHOIO TPEYTOJb-
HHKAa, eCJIH JBe JPYrHe eT0 CTOPOHBI PABHBI:

1)7TcmMmud4cm; 2)7cmu3cm.

CKOJIBKO peIlleHu# B KaXKAOM caydae umeer 3anada?

233." OxHa 13 CTOPOH PaBHOOEAPEHHOIO TPEYTOJbHUKA PaB-
Ha 4 cm. Hajigure gBe Apyrue CTOPOHEI, €CJIM IIEPUMETD Tpe-
YroJIbHUKA pPaBeH:

1) 20 cm;  2) 14 cm.

CKOJIBKO peIeHUM B KaXKAOM ciaydae uMeeT 3azada?

234." BepHO /11 yTBepKAeHUE!

1) GuccexkTpuca paBHOOEAPEHHOTO TPEYrOJbLHUKA SIBJISETCH

ero BRICOTOM M MeZHaHOIi;

2) OucceKTpHuca PAaBHOCTOPOHHErO TPEeyroJIbHHKA SIBJISEeTCH

€ero BBICOTOM M MeAuaHOM;

3) ecam mepuMeTp TPEeyroJbHMAKA B 3 pasa GoJible OHON U3

€ro CTOpPOH, TO 3TOT TPEYrOJbHUK PABHOCTOPOHHMUI?

235." Ha cropoHax paBHOCTOPOHHero tpeyrojbEuxka ABC
(puc. 165) ormernanu Touku M, K u D Tak, uro AD = BM = CK.
Hoxaxxure, uro AMKD — paBHOCTOPOHHHM.

236." Ha npoposxenusx cropos AB, BC, AC paBHOCTODPOH-
Hero tpeyroasEuka ABC (puc. 166) 3a Touku A, B u C coor-
BETCTBEHHO OTJIOXKHJIH paBHbIe oTpe3ku AD, BK u CE. Jloka-
xure, 4To ADEK — paBHOCTOPOHHUIA.

237.” OcHoBanue paBHOGEIPEHHOTO TPEYrOJLHUKA DPABHO
20 cM, a ero MeguaHa pasduUBaeT JaHHBIA TPEYIroOJbHUK Ha JBa
TPeyroJbHUKA TaK, YTO IEepHMMeTpP OZHOro u3 HuUX Ha 6 cm
MeHbIIIe mepuMeTpa aApyroro. Haiaure 60KOBYIO CTOPOHY JaH-
HOTO TpeyroJbHuKa. CKOJBKO pelleHui uMeer 3ajgada?

K
B
/ /\
K E
A'D C ’
D
Puc. 165 Puc. 166 Puc. 167
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10. Mpu3Haku paBHOOeOPEHHOro TPeyronbHUKa

YMPAXHEHUA ANA NOBTOPEHUA I

238. Ha pucynke 167 a L b, Z1 = 35°. Ha#igure £ 2, £3,
Z4.

239. Touxu C u D pasgenunu oTpe3ok AB, IJIHMHA KOTOPOro
paBHa a, Ha Tpu orpe3ka AC, CD u DB Tak, uro AC = 2CD,
CD = 2DB. Haiijure pacCToAHAE MeXAy: 1) Toukoil A 1 cepe-
nuHoM orpeska CD; 2) cepenmHamu orpeakoB AC u DB.

B HABNIIOONANTE, PUCYWATE,
KOHCTPYUPYWTE, DAHTA3IUPYWTE

240. HapucyiiTe IIeCTHYTOJbHUK, KOTOPHIH MOXXHO OJHHUM
paspe3oM pasfesuTh Ha ABa TPEYrOJbHHUKA.

10. Npu3Hakn paBHoGeapeHHOro TpeyronbHUKa

B mpeariayieM MyHKTE MBI PACCMOTDEJIH CBOMCTBAa PaBHO-
GepeHHOr0 TPEeYroJbHUKA. A KaK CPei TPeyroJbHUKOB ¢pac-
noszsaBaTh» paBHoOeapenHrie? Ha aror Bompoc jpamoT oTBer
CJIeIYIOIe TeOPEMBI.

Teopema 10.1. Ecau meduana mpeyzonvHuKa A6AAeMCR
€20 6bL.COMOU, MO IMOM MpeyzonLbHUK PaéHOGedpennbiil.

Hoxasameavcmeo. © Paccmorpum tpeyroasuxk ABC,
y KOTOporo orpe3ok BM — menuana u Beicota. Hano nokasars,
yto AB = BC (puc. 168).

W3 ycioBUsA TeOpeMBI CAEAYeT, YTO NpH- B
maa BM — cepeAiHWHHBIN NEePHNEeHAUKYIAD
orpeska AC.

Torza o CBOMCTBY CepPeAMHHOrO IepIeH-
aukynsapa AB = BC. A

Teopema 10.2. Ecau 6uccexmpuca s
MpeyzonbHUKA A6NAEMCA €20 8bicOmOd, MO, ' 0 '
amom mpeyzonvHuK paénobedpennvii. Puc. 168
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” § 2. TpeyronbHMKun

Hoxasameavcmeo. © Paccmorpum
TpeyroibHUK ABC, y KOTOPOTO OTpPE30K
BL — OuccexTpuca u BeicoTa. Hajmo moka-
3aTh, uto AB = BC (puc. 169).

B rtpeyronbaukax ABL u CBL ctopo-
Ha BL — obmas, ZABL = ZCBL, Tak Kak
no ycaosuio BL — 6uccekrpuca yraa ABC,
ZALB = ZCLB = 90°, Tak Kax 1o yCJI0BHIO
BL — Bricora. CnegoBarensHo, AABL =
= ACBL mo BTOpOMY HPH3HAKy pPaBEHCTBA
TpeyroabHuKoB. Torga croporsl AB u BC paBHEI KaK COOTBET-
CTBEHHBIE CTOPOHLI PABHBIX TPEYTrOJbHUKOB. A

Puc. 169

Teopema 10.3. Ecru 6 mpeyzonvhuke 06a yzna pasuvi,
mo amom mpeyzonvHuK paénobedpernnuiil.

Jokazameavemeo. ® Pacecmorpum TpeyronsHux ABC,
y xotoporo ZA = ZC. Hano noxasats, uto AB = BC.

IIpoBeseM cepeAHMHHBIN NepOeHAMKYIAP a cropoHbl AC.
IokaxeM, 4TO NpsAMas @ MPOXOAUT Yepe3 BeplIuHy B.

IIpeanono)xumM, 4TO 3TO HE Tak. Torza npsAMas a epeceka-
eT unu cropory AB (puc. 170), nun cropory BC (puc. 171).

Paccmorpum nepBeiii u3 atux caydaeB. IIyecrs K — Touka
nepecedYeHud NpsMoit a co cropoHoit AB. Torga mo cBOHCTBY
cepeIMHHOro nmepnesaukyasipa (reopema 8.2) AK = CK. Cie-
nosarensHo, AAKC — paBHOGeApeHHBIH, a 3HaUNT LA = LACK.
Ho no ycnosuio LA = ZACB. Torpa umeem: LACB = LACK,
YTO IPOTHBOPEYUT OCHOBHOMY CBOMCTBY BeJIMYMHEI yria (1. 3).

AHaJIOrMYHO NoJIyYaeM IPOTHBOPEYHE U JJI BTOPOTO ciydas
(puc. 171).

a B BA @ 4\ B

KQ /

lrl 1[_\ ll— 1
ﬁM[ CAI

A 4 M C A M' C
Puc. 170 Puc. 171 Pnc. 172
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10. Mpu3Haku pasHobeapeHHOro TpeyronbHUKa

CinegoBaTesbHO, Halle IIPEAIOJIONKe- B
HUe HeBepHO. I[Ipsimas a npoxoauT yepes
TouKky B (puc. 172), 1 1o cBoiicTBYy cepe-
JIMHHOrO neprneHaukyaspa BA = BC. A

W3 aToit TeOpeMBI CIeNyeT, 4TO 8 mpe-
Y201bHUKEe NLPOMUE PABHBLX Y2106 Ne-
Jcam paénbvle CMOPOHbBL. A )

Ll
I

Teopema 10.4. Ecau meduana
mpeyzoarvHUKa A6LAemca ezo buccexm- +
pucoi, mo amom mpeyzonibHUK Pa6HO-

6edpeHnbLiL.

Hoxaszameavemeao. ® Pacemorpum D
TpeyroabHuk ABC, y KOTOpOro orpe- Puc. 173
30k BM — wmepuaHa u OucceKTpuca

(puc. 173). Hano mokasarts, uro AB = BC.

Ha nyue BM otiaoxum orpe3ok MD, paBHbIi oTpe3sky BM
(puc. 173).

B tpeyronpuuxkax AMD u CMB AM = MC, Tak Kak 00
yeanosuio BM — meaunana, BM = MD no nocrpoerno, ZAMD
u £ CMB paBHEI Kak BepTukaibHsle. CinenoBarensao, AAMD =
= ACMB 1o nmepBOMy NpPH3HAKy PaBEHCTBA TPEYrOJIBHUKOB.
Toraa cropoust AD u BC, ZADM u ZCBM paBHBI KakK COOT-
BETCTBEHHBIE 3JIEeMEHThl PABHBIX TPEYTOJbHUKOB.

ITockoasky BD — Ouccexkrpuca yrana ABC, to LABM =
= /CBM. C yuyeTroM JOKa3aHHOTrO mojydaem, uto LABM =
= ZADM. Torza o reopeme 10.3 ADAB — paBHOOeAPEHHBIH,
otkyaa AD = AB. Ho y»e mokasaHo, uto AD = BC. CnepoBa-
TenbHO, AB = BC. A

IIpumep. B TpeyronbEuke ABC
nposezeHa ouccekrpuca BM (puc. 174),
ZBAK = 70°, ZAKC = 110°. [lokasxure,
uro BM | AK.

Pewenue. Tax kaxk £LBKA un
ZAKC — cmexHEIe, To ZBKA = 180° —

- ZAKC = 180° — 110° = 70°.

CunengosarelibHO, B TpeyroabHuke ABK A
ZBAK == LBKA == 700. Puc. 174
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Toraga AABK — paBHOGeapeHHBIN ¢ ocHOBaHueM AK, u ero
6uccexkrpuca BO (O — rouka nepeceuenusa AK u BM) asnser-
CA TaK»e BBICOTOH, T. e. BM 1 AK.

® 1. ChopMmynumpyirTe Npr3Hak pagHoBeapeHHOro TpeyronbHMKa.
2. KakoBa CBfi3b MexXAy pasHbIMW yrnamy U pasHbIMW CTOPOHaMU
TpeyronbHmka?

YMNPAXHEHNA 42 3
241.° B rpeyroasauke ABC menuana BK nepnennnxy.nﬂpna
CTOpOHe AC. Haiigure ZABC, ecin ZABK = 25°.

242." CepenHHBIN MePHeHAUKYIADP CTOPOHEI AC 'rpeyro.nb-
unxka ABC npoxoxut uepesd Bepmmuy B. Hailizure ZC, ecim
LA=1T".

243." B Tpeyronsauke ABC ZACB = 90°, LA = /B = 45°,
CK — Bmicora. Haligure cropory AB, eciu CK = 7 cm.

c 244. Ha pucyuxke 175 ZAMK = LACB,
AK = MK. llokaxnure, yro A ABC — pas-
M HOOepeHHBIH.

245. Ilpsimas, nepneHAUKYAsIpHAsA Ouc-
CeKTpHce yrja A, mepeceKaeTr ero CTOpoHbI
B Toukax B u C. Jokakure, uro AABC —
paBHOOEIPEeHHBIH.

246. Buccexrpucst AM u CK yrioB npu
ocHoBaHuU AC paBHOOEJIPEHHOI'O TPEYTO0Jib-
Huka ABC nepecekaores B Touke O. [lokaxure, uto AAOC —
paBHOOEAPEHHBIH.

247.° B tpeyroasauke ABC Guccekrpuca BK siBisieTca ero
BeicoToi. Haiiagure nepumeTp TpeyronbEuka ABC, ecau nepu-
metp Tpeyronsauka ABK pasen 16 cm u BK = 5 cM.

248." BepHO JI¥ yTBEPIKICHUE:

1) eciu MeguaHa ¥ BHICOTA TPEYIOJIbHUKA, [IPOBEIeHHbIE U3
OMHOM BEepIIMHBI, HE COBIALAIOT, TO 3TOT TPEYIrOJbHUK HE
SIBJISIETCS paBHOOEJPEeHHBIM;

2) ecyin OucceKTpHca TPEYTOJBHUKA JAeJTUT TPOTUBOJIEKALYIO
CTOPOHY IIOTIOJIAM, TO STOT TPEYIOJILHUK PAaBHOOE PEHHbIIH?

A K B
Puc. 175
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249." Meaunaust AE u CF, nposeieHHbIEe K H0KOBBIM CTOPOHAM
AB un BC paBHobGeapeHHOr0 TpeyroabHuka ABC, nepecekaioTcsa
B Touxke M. Ilokamxure, uyro AAMC — paBHODEeIpPEHHBIM.

250. Touku M u K npuHajjiex’ar COOTBETCTBEHHO GOKOBBIM
cropoHam AB u BC paBHoGegpeHHOTO Tpeyroabauka ABC, AM =
= CK. Orpesku AK u CM nepecerkaiorcs B Touke O. [okaxu-
Te, uTo AAOC — paBHOOGEIPEHHEI.

251." Ha croponax AB u BC tpeyronbauka ABC oTMeTHIH
coorBeTcTBeHHO Touku D u E tak, uro £ EAC = Z DCA. Otpes-
Ku AE u CD nepecerkawrca B Touke F, DF = EF. [lokaxwure,
uyro AABC — paBHOGEIPEHHBIH.

252." Yepes cepeauny D cropousl AB TpeyronsHuxka ABC
NpOBe/IeHbI IPAMBIE, NePIeHAUKYIAPHbIe OMCCEKTPUCAM YIJIOB
ABC u BAC. 9tu npaMsuie nepecexaioT ctoponsl AC u BC B To4-
kax M u K coorBerctBeHHO. [Joxkaxkure, uro AM = BK.

253." Meaunana AM tpeyroibauka ABC nepneHauKyJIsipHa
ero 6uccexkrpuce BK. Haiinure cropory AB, ecau BC = 16 cm.

254, Tlpsamas, NPOXOAAIas Yepes BEPIIMHY A TPeyrojb-
Huka ABC nepneHAUKYJAPHO ero meamane BD, meauTr 3Ty
MeauaHy nomnoyiam. Haliaure orHOIeHMe quuH cTopoH AB u AC
Tpeyroabauka ABC.

255." B tpeyroasauke ABC £C=90°, LA =67,5°, ZB=22,5°,
CK — ouccexTrpuca tpeyroinbHuka ABC, CM — 0Ouccexkrpuca
rpeyroabHEuKka BCK (puc. 176). [lokaxure, yro Touka M — ce-
peauHa orpe3ka AB.

256." JITuHEBI CTOPOH TPEYTONLHUKA, BHIPA-

KEeHHbIE B CAHTUMETPAax, PABHBI TPEM IIOCJIEe- B

JloBaTeIbHBIM HATYpaJdbHBIM uucaam. Hainu-
Té CTOPOHEI 3TOTO TPEYTOJLHUKA, €CJIH OfHA
U3 ero MeAuAaH NEePHEeHAUKYJIAPHA OLHON U3
ero ﬁuc'cex'rpnc. M

257. B tpeyronbuuxke ABC AB = 3 cwm,
BC = 4 ¢m, AC = 6 cm. Ha cropone BC orme-
T Touky M rakyio, yro CM = 1 cm. Ilpa-
Mas, MPOXOAAINAA yepes3 TOYKY M nmepuneHu-
KyJnapHo 6uccexkTpuce yria ACB, nepecexkaer
orpe3ok AC B Touxke K, a npamas, IIpPOXoO- c A
nAniad depes3 ToYKy K MepneHAUKYJISPHO Puc. 176
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6uccextpuce yria BAC, nepecekaer npsamyio AB B Touke D.
Haiiagure gnunHy orpeska BD.

YNPAXKHEHUA ANA NOBTOPEHUS IENS—

258. Ha npsamoii mocjegoBaTeIbHO OTMETHJIN TOYKH A, B,
C, D, E u F rak, uro AB = BC = CD = DE = EF. Haiigure
orHomenus AB:CF, AB:BF, BD:AE.

259. Haiigure yrael, o6pasoBaHHbIe IPU IIePEeCEYEHUHU ABYX
MPAMBIX, €CJIU OZUH U3 HUX Ha 42° 6osbIIe IIOJIOBUHEI BTOPOTO

yria.

HABNMKOLAAWNTE, PUCYUTE,
KOHCTPYUPYWTE, DAHTA3ZUPYUTE

260. PaspexxbTe NpPAMOYroJbHHAK pasmMepoM 4x9 Ha aBe
paBHbIE YACTH, U3 KOTOPBIX MOYKHO CJIOKHTH KBaJpar.

11. TpeT NpU3HaK paBeHCTBa TPeyroibHUKOB

Teopema 11.1 (TpeTu##i DPHU3HAK paBeHCTBA
TPEeYyroAbHHUKOB: Mo TpeMm crtoporHam). Ecau mpu
CMOpoHbL. 00H020 MPEYZONbHUKA PAEHbBL COOMEEMCMEEHHO

mpem cmoponam 0pyz020 mpeyzonbHUKA, mo maxue mpe-

Y20NbHUKU PAGHBbL.

Hoxazameavcmeo. ® Paccmorpum TtpeyronsEukn ABC
n A B.C, (puc. 177), y xoropeix AB = A B, BC=B/,C,, CA=

112

¢
¢,
1| 3
A B
Q @A) 4, B, (B)
2( 4
A, B, ¢
Puc. 177 Puc. 178

84




11. TpeTuin NpU3HaK PaBeHCTBa TPeYroNbHWKOB

Cl Cl
A\NA
(A) 4, B, (B) ) B, (B)
& C
Puc. 179 Puc. 180

= C,A, (9TH paBeHCTBA YKAa3bIBAIOT, KAKHE CTOPOHBI TPeyroJib-
HHUKOB COOTBETCTBYIOT ApPYr aApyry). Hokaskem, utro AABC =

=AABC,.
Pacnonoxum Tpeyronsauku ABC n A B C| Tak, 4To0bI Bep-
IIAHA A COBMECTMJIACH C BepIIMHOU A, BepIIMHA B —c Bw

a BepminHbl C u C,| JeXanu B Pa3HBIX IOJYIJIOCKOCTAX OTHO-
cureabHo npsimoit AB (puc. 178). IIposeaem orpesok CC,.
ITockoneky A,C, = AC, To Tpeyronbauk A ,C,C — paBHOGepeH-
HBIHA, 3HAUHT, £1 = /2. AHAJIOrM9HO MOYKHO JA0Ka3aTb, YTO
£3 = /4. Cnenoparensro, ZA,C B, = ZA CB,. Torna AAC B, =
= AA CB, mo mepBOMy NpPH3HAKY PaBEHCTBA TPEYTrOJbHHKOB.

Kazanocsk 661, JoKasaTeabCcTBO 3aBepireHo. OJHaKO MBI pac-
CMOTpeJIH JIAIIb cayuaii, Korja orpesok CC, nepecexkaer oTpe-
3ok A B, Bo BHyTpenHeii Touke. Ha camom Jene 0Tpe3ok CC,
MO’KeT MPOXOAMTH Yepe3 ONMH M3 KOHIOB oTpe3ka A B,, Ha-
npumep, deped Touky A, (puc. 179), uim He uMeTh 00WIMX
To4ek ¢ orpeakom A B (puc. 180). B oboux arux ciaydasx j0-
Kas3aTeabcTBa OYAyT aHAJOTMUYHBIMM NTpHUBegeHHOMY. [IpoBenu-
Te UX CaMOCTOATEJIbHO. A

W3 TpeTsero npusHaKa paBEHCTBA TPEYroJbHUKOB CleayeT,
YTO MpeyzoabHUK — lecmraa puzypa. JIefcTBUTEIBHO, €ClIU
yeThIpe PEHKH CKPENUTh TaK, KaKk MOKasaHo Ha pucyHke 181, a,
TO TaKas KOHCTPYKHHMs He Oymer kecTkoit (puc. 181, 6, 8).
Ecau ke 100aBUTH ellle OAHY PeiKy, CO3ZaB ABa TPeyroJbHUKA

A N

Puc. 181
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Puc. 182. HecTKHe KOHCTPYKIMH: @) ONOPEI JHHHUH dJI€KTPONepenayu;

6) TeneBU3NOHKEAN GalrHsg

(puc. 181, 2), To monyuyeHHASs KOHCTPYKIIUS CTAHET JKECTKOM.
ITOT (haKT IIMPOKO HMCIOJL3YIOT B MpaKTHKe (puc. 182).

Teopema 11.2. Ecau mouka pasnoydanena om KoHY08
ompe3ka, mo oHa npuHnadnexum cepeduHHOMY nepnenouKy-
AAPY 3MO20 ompe3sKa.

Hoxaszameavemeo. ® Ilyers Touka X
paBHOyIAJIeHa OT KOHIIOB OTpe3ka AB, T. e.
XA = XB (puc. 183). PaccMOTpUM TpeyroJb-
aukn AXM u BXM, roge M — cepenuna
orpeska AB. Torga AAXM = ABXM 1no
TpeTbeMy INPU3HAKY PaBEHCTBA TPEYyIO0Jib-
HUKOB. Orciona ZAMX = ZBMX. Ho cym-

B Ma arux yrjos pasHa 180°, cienosaresnsHo,
kax /bl U3 HuX paBed 90°. 3nauur, npsa-
Masg XM — cepeguHHBIH NMEPHEeHIUKYJISD
orpe3ka AB.
3aMeTHM, UTO MBI PACCMOTPEJH CJIy4ail, Korga Touka X He

nprHaLIeKUT npamoit AB. Ecin touka X OIpuHAAJIEIKUT IIP-

Mo AB, TO OHA COBIAAAET C CEPEeUHOM oTpe3ka AB, a 3HAYHUT,

NPUHAIJIEKUT ero CePeIUHHOMY HepPIeHAUuKYIApY. A

X

Puc. 183

‘I) e - ]
@, CchopMynupyinTe TPETUI NPU3HAK PABEHCTBA TPEYroNbHUKOB.
2. [0e HaxoQATCA TOYKM, PaBHOYAANEHHbIe OT KOHLOB OTpe3ka?
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11. TpeTni Npn3Hak paBeHCTBa TpeyronbHUKOB

Cc
B c

Puc. 184 Puc. 185

YMPAKHEHN S IS

- 261. Ha pucynke 184 AB = CD, BC = AD. Jlokaxure, 4TO
ZB = ZD.

262. Ha pucynke 185 AC = AD, BC = BD. Haiigure yroa
BAC, ecnu £ BAD = 25°.

264, JloxauTe, 4TO ABA PAaBHOOEADPEHHBIX TPEYrOJbHUKA
paBHEI, eciid 60KOBadA CTOPOHA U OCHOBAHUE OJHOI'O TPEeyroJb-
HHKa COOTBETCTBEHHO DPaBHBI GOKOBOI CTOPOHE M OCHOBaHWIO
JPYroro TpeyroJabHUKA.

264, IloxaxuTe, 4TO JBA PABHOCTOPOHHUX TPEYroOJbHHKA
paBHBI, €CJM CTOPOHA OJHOTO TPEeYyroJbHUKA paBHA CTOPOHE
APYroro TpeyroJbHUKA.

265. Ha pucynke 186 AABC = ABCD, npuuem AB = CD.
Iokaxure, aro AABD = AACD.

266. Ha pucynke 186 AB = CD, AC = BD. [loka)xure, 4TO
ABOC — paBHOOEIPEHHBIN.

467, Kaxnas us Touek M m N paBHOyJZajieHa OT KOHIIOB
orpeska AB. Jlokaxure, 4to npamas MN — cepeIuHHBIA mep-
NeHAUKYJIAD oTpeska AB.

268." Ha pucynke 187 AB = KE, BC = KM, AM = EC.
Hoxaxure, ytro LAMK = ZBCE.

B c B K

Puc. 186 Puc. 187
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B M C N
Puc. 188 Puc. 189

269." Ha pucyuke 188 AB = CD, BC = AD, BM — 6uccek-
Tpuca yraa ABC, DK — ouccekrpuca yria ADC. Jlokaskure,
uro AABM = ADCK.

270." Pasubie orpesku AB u CD nepecekamorcs B Touke O
Tak, uto OA = OD. [loxkaxure, utro AABC = ADBC. _

271." Orpesxu BD u B, D, — 6GUCCEKTPUCH TPEYTrOJIbHUKOB
ABC u A B,C coorsercTBerH0, AB = A B, BD = B D,, AD =
= A D,. [lokaxwure, uro AABC = AA B/C,.
' 272." Konas yTBeps:KaaeT, 4To eMy VAAJI0Ch CAEJaTh PUCYHOK,

Ha KoropoMm AB = AC u AM = AN (puc. 189). Ilpas smu Koxa?

273.” ByayT U IBa TPEYroJbHUKA PAaBHBIMU, €CJIH KasK IO
CTOPOHE OJTHOTO TPEeYroJbHUKA PABHA HEKOTOpasa CTOPOHA APY-
roro TpeyrojbHuka?

274." JlokakuTe PABEHCTBO ABYX TPEYTOJBHUKOB 110 ABYM
CTOPOHAM M MeJUaHe, [IPOBEJEHHOU K TPETheH CTOPOHE.

YNPAKHEHUA ONA NMOBTOPEHVA EEN——"

275. Ha orpeske AB ormeruaun Touku C m D Tak, 4ro
AC:BC = 17:8, AD:BD = 13:17. Haiigure ginuny orpe3ka AB,
ecaun paccrosinue mexay Toukamu C u D paBHO 2 CM.

276. IIpambie AB u CD nepecekatrcs B Touke O, nyuu OM
‘ n OK — 6uccekTpucsl coorBercTBeHHO yrioB AOC u BOC,
obpasoBaBmINXCA Npu aToM. Byaer nmu yron MOK npsambim?

C' HABMIOOLAWTE, PUCYWTE, )

® KOHCTPYUPYWUTE, DAHTAIUPYWUTE

277. Kpagpar paspesaju II0 AMAroHaJdsAM Ha
4 rpeyronsauka (puc. 190). Cioxkure us aTux Tpe-
YroJIbHUKOB ABa KBajpara. Puc. 190
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12. Teopemsl

12. Teopemsbi

Bel BUAMTE, YTO B y4eOHUKE MOABIACTCS BCe OOJIbIIE U 00Jb-
ure reopeM. W 3T0 He yAUBUTEIBHO: Belb F€OMETPUS B OCHOBHOM
COCTOMUT M3 TEOPEM M MX JOKAa3aTeJIbCTB.

DopMyJIUPOBKH BCEX TEOPEM, KOTOPbi€ MBI A0OKa3aJjd, CO-
cTOAT U3 ABYX yacreil. IlepByio yacte Teopemsl (TO, 4YTO AaHO)
Ha3bIBAIOT YCJAOBHMEM TEOPEMEBI, BTOPYIO YaCTh TeOPEMEI (TO, 4TO
TpebyeTcA AOKa3aTh) — 3aKJHYEHUEeM.

-Hanpumep, B Teopeme 8.1 (mepBeIii NpHU3HAK paBeHCTBA
TPEeYroJIbHUKOB) YCJIOBHEM SBJIAETCHA TO, UTO JABE CTOPOHBI
A YyTOJ MeXXJAYy HMMHU OJHOTO TPEYTrOJbHUKA PABHBI ABYM CTO-
POHAM H YIJIy MEXXIY HUMH APYroro TpeyroJabHHUKA, a 3aKJII0-
YeHUeM — PaBeHCTBO TPEeYIrOJLHHUKOB.

Bce 3HAKOMBIE BAM TEOPEMbI MOYKHO YCJIOBHO Pa3feIuTh HA
TeopeMbI-CBOMCTBA U TeopeMbl-npu3dHaku. Hanpumep, Teope-
ma 1.1 ycraHaBiIMBaeT CBOMCTBO IE€pPECEKAIIIUXCs IIPSIMBIX,
Teopema 9.1 — CBOMCTBO paBHOGEAPEHHOTO TPEYTIOJLHHUKA.

TeopeMbI-IPU3HAKYU TEPEYUCIAIOT CBOICTBA, 0 KOTOPBIM
MOXKHO pPacnos3HaTh GUrypy, T. €. OTHECTH €€ K TOMY MJIM MHO-
My BHAY (Kiaacey).

Tak, TeOpeMbI-IPU3HAKY PABEHCTBA TPEYTOJbHUKOB YKAa3bl-
BalOT TpeOOBaHHUS, IO KOTOPHIM IBA TPEYroOJLHMUKA MOXKHO
IPUYHUCIUATEL K KJjaccy paBHbIX. Hanpumep, B Teopemax 10.1-
10.4 chopMyIHMpOBaHBI CBOMCTBA, [0 KOTOPHIM «PACIIO3HAIOT»
paBHOOEAPEHHBIN TPEYTroJIbHUK.

TeopeMBl, KOTOPEIE CIEXYIOT HENnocpedcmaeHHo U3 aKCHOM
WJIM TEeOpeM, Ha3blBalOT T€OPeMaMM-CJeJCTBHAMM WJIU IIPOCTO
CJeICTBHAMH.

Hanpumep, Teopema 7.1 (HepaBeHCTBO TPEYroJbLHHUKA) ABJISA-
eTcs CJIeCTBHEM M3 OCHOBHOIO CBOMCTBA AJUHEI OTPE3Ka.
CBOMCTBO YrJI0B, NPOTHBOJIEKAIIUX PABHBIM CTOPOHAM Tpe-
YrOJIbHUKA, ABJSETCHA CJeJCcTBHEM M3 TeopeMsl 9.1.

Eciu B Teopeme 8.2 0 cBOICTBE CEPEAMHHOIO MEPIEeHIUKY-
JiApa MOMEHATh MECTAMH YCJIOBHE U 3aKJIOYEeHHUe, TO MOJIYyUUM
Teopemy 11.2. B TakuX caydyasx TeopeMbl Ha3bIBAIOT B3AMMHO
ob6paTHBIMH. ECcTi KAKYIO-TO U3 9THX T€OPEeM Ha3BaTh NMPAMOI,
TO BTOPYIO TeopeMy OyJeM Ha3blBaThL 0OpaTHOM.
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IIpu dopmyaupoBke o6paTHOM TeopeMbl HAAO OBITH OYEHB
BHUMATEJbHBIMHA: HE BCErJa MOXXHO IOJYYHUTh HCTHHHOE yT-
Bepxkaenue. Hanpumep, yrBepixaeHue, obparHoe Teopeme 4.1
0 CyMMe CMEe)XHBIX YIJIOB, HeBepHO. [[efiCTBUTEJIbHO, €CJIU CyM-
Ma KaKHX-TO JABYX YIJIOB paBHA 180°, To coBepIllIeHHO HE 00d-
3aTeJBHO, YTOOBI 3TH YIUIbI OBLIA CMEKHBIMH. B TakuxX ciryda-
AX FOBOPAT, 4TO ofpaTHaAs TeopeMa HeBepHA.

Brl 3HaeTe, YTO CIPAaBEIJIMBOCTbL TEOPEMBl YCTAHABJIMBAIOT
IIyTeM JIOTHYECKHX PacCCyXAeHHUH, T. e. JOKa3aTeJbCTBa.

IlepBasi Teopema aToro yuyebHuKa GblIa J0KaszaHa METOAOM
ot nporuBHoro. Hazsanue aroro merosia aKTUYECKH OTpaXKa-
eT ero cyTh. MBI IPE/IIONOMKMIN, YTO 3aKII0UeHNe TeopeMb! 1.1
HeBepHO. Ha OCHOBaHMHM 3TOTO MPEAINOJIOMEHHS C IOMOLIBLIO
JIOTMYECKUX PACCYKAeHMUH GBI moayyeH GaxT, KOTOPHIM IpPo-
THBOPEUYMNJ OCHOBHOMY CBOMCTBY IPSIMOM.

MeTon0M OT IIPOTHBHOI'O TaKKe OBLIM NOKas3aHbl M Jpyrue
TeopeMbl, HanpuMep Teopems! 2.1, 5.1, 10.3.

OueHb BayXHO, UTOOBI JOKAa3aTEJIBCTBO TEOPEMBbI OBIJIO ITOJI-
HBIM., Tak, IOJHOE J0Ka3aTeabcTBO TeopeMmbl 11.1 (Tpernit
NPU3HAK PABEHCTBA TPEYTOJIBHUKOB) MOTpe6OBaIO paccMOTpe-
HUA BCEX TPeX BO3MOXKHBIX CJIy4Yaes.

YMeHue BHIETH BCe TOHKOCTH JOKA3aTeIbCTBA — BajKHeMHIIee
KavecTBO, (POpPMHUPYIOIIee MATeMATHYeCKyI0 KyabTypy. Ecau
6B, HANIpUMED, IIPH J0KA3aTEJbCTBE TeopeMbl 8.2 0 cBOMCTBe
CepeINHHOTO MEePIeHAUKYIAPA Mbl HE PACCMOTPEIH OTAEJIbHO
caydai, Korga Touka X ABiIsSeTCHA cepeAuHON oTpeska AB, ToO
obpamierue K TpeyronbHuKaM AXM u BXM 6b1110 661 He COBCEM
«38KOHHBIM» .

IIpu noxasatenbcTBe TeopeMbl 10.4 (npusHak paBHOGeApeH-
HOT'O TPEeYroJbHHKA) MBI MCIOJIb30BAJIM NMPHEM JONMOJIHUTENb-
HOTO MOCTPOEHMA: YEPTEIK JOMOJHUIN 3IEMEHTAMHU, O KOTOPBIX
He 1I1J1a peYb B YCJAOBHHU TEOPEMBbI. OTOT METOJ fABJAETCHA KJIO-
YOM K pelnIeHuI0 MHOTHX 3a/la4 U JOKAa3aTeJbCTBY PALA TEOPEM.
IToaTOMy OYEHBb BAYKHO HAYUMUTLCS BUAETH «BBITOJIHOE» (Pe3yJib-
TATUBHOE) JOMOJHUTEIbHOE IIOCTPOEHHE,

A kax nmpuobpecTy Takoe «reoMeTpu4eckoe 3peHue» ? Bonpoc
HENIpOCTOM, ¥ Ha HEro CJOXXHO OTBETHTh KOHKPETHBIMHU PEKO-
menganuamu. Ho Bce ke MbI COBETYeM, BO-TIEDPBHIX, He ObITH
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12. Teopems!

PaBHOAYIIHBIMHM K IeOMeTPHH, & IIOJIOOMTL BTOT KPACHBEIH
npeaMeT, BO-BTOPBIX, pemats Gosbine 3amad, 4To6bl Pa3BUTh
MHTYHUIIUIO U NIpUoOpecTn HYKHBIA onbIT. [lepaaiiTe!

.l, B e ]
® 1. 13 kakux [BYyX 4acTeyr CoOCTOUT GOPMYNMPOBKa TEOPEMbI?
2. Kak Ha3biBalT TeOpeMbl, B KOTOPbIX NepeYncieHbl CBOMCTBA, OTHO-
caLme purypy K Kakomy-To Buay (knaccy)?
3. Kak Ha3biBalOT TeOpeMy, HeNOCPeACTBEHHO C/IEAYIOLLYIO U3 aKCUOMBI
Wnu [pyrov Teopemb?
4. Kak Ha3blBalOT TEOpeMbl, B KOTOPbIX YC/IOBME M 3aK/IIOHEHME NoMe-
HANWM MecTamu?
. B 4em coctout meTon AokasatenbCTBa OT NPOTUBHOMO?
6. Kakve un3 teopem 1.1, 2.1, 4.2, 5.1, 8.3 gokasaHbl METOAOM OT Npo-
TUBHOIO?
7. B 4eM cocTomUT Npuem JOMNONHUTENLHOIO NOCTPOEHUA?

e —

"¢

%]

YNPAXKHEHUS s

278." B reopemax 4.1, 8.2, 9.1, 10.3, 11.2 ykakure yciaosue
U 3aKJIIOYEHHUE TEOPEMBI.

279." Us Teopem 4.1, 8.2, 9.1, 10.3, 11.2 ribepure:

1) Teopemsbi-cBOMCTBA;

2) TeopeMbI-IIPU3HAKH.

280." Chopmynupyitte yTBep:ieHne, 0GpATHOE NAHHOMY:

1) ecaim TPEyroJbHUK PABHOCTOPOHHUM, TO €r0 YIJibl PABHBI;

2) ecam aBa Yria BEPTUKAJIbHBIE, TO UX OUCCEKTPUCH] ABJISA-
IOTCA OOIIOJHUATENBHBIMUA JY4YaMH;

3) ecau yros Me)xJy OMCCEKTPUCAMH ABYX YIJIOB NPSMOIi,
TO 3TH YIJIEI CMEJKHEIEe;

4) ecu CTOPOHA M NPOTHUBOJIEKAIIUN €l YyroJ OJZHOTO Tpe-
YroJbHUKA PaBHBI COOTBETCTBEHHO CTOPOHE M NPOTH-
BOJIeJKAIeMy el yIJly ApPYroro TPeyroJbHHUKA, TO 3TH
TPeyroJbHUKHA PABHEI.

B xakoM U3 9TUX IIPUMEPOB:

1) nmpamoe u o0paTHOe YTBEPKIEHUSA UCTUHHEI,

2) npaAMoe yTBEpP)KJeHHe UCTUHHO, a 00paTHOoe — JIOYKHO;

3) npAMoe yTBEPIKAEHHE JIOMKHO, a 00paTHOe — HCTHHHO?
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§ 2. TpeyronbHUKN

281." ChopmyaupyiiTe yTBepKAeHNEe, 0OOpaTHOE JaHHOMY:

1) ecau Touka B nexur mexay Toukamu A u C, to AB +
+ BC = AC;

2) ecaiu Ba TPEyroJibHUKa He PaBHBI, TO X IIEPUMETPHI
TaK)Ke He PaBHBI;

3) ecau rpajycHas Mepa yriaa 6oxsbire 90°, To OH TymNO¥H.

B KaxKoM HU3 3THX IIPUMEPOB:

1) npsimoe u oOpaTHOE yTBEepPKAEHUA UCTHHHBI,

2) npsMoe yTBepKJeHue UCTHHHO, a o6paTHOe — JIOXKHO;

3) npAMoe yTBepKAeHue JOKHO, a 00paTHOe — MCTUHHO?

282." ChopmyaupyiiTe yTBep:KAeHUE, IPOTHUBOIOJIOMKHOE
JaHHOMY:

1) orpesox AB mepecekaer NpAMYyO m;

2) rpapycHas mepa yriaa ABC 6oasme 40°%;

3) U3 ABYX CMEXHBIX YIJIOB X0Ts Obl oguH He Goxbire 90°;

4) nyun OA u OB He ABIAIOTCA AONOJHUTEJIbHBIMHA,

5) 0TPe3cK MMeeT TOJbKO OJHY CepefuHy.

283." ChpopmyanupyiiTe yTBepKAEHUE, IPOTHBOIOJJOMKHOE
IaHHOMY:

1) yron ABC He ABnAeTCA NPAMEIM;

2) rpeyrosibEMK MKE — paBHOOEIpPEeHHBIN;

3) yepe3 TOYKY HA NPAMON MOXXHO IIPOBECTH TOJBKO OJHY

NpAMYIO, TEPIeHAUKYAAPHYIO JaHHOM;

4) nyu AC pemur yroa BAK momnosam.

284." lokaskuTe, UCIOJb3YA METOJ OT IIPOTUBHOTO, YTO €CJIH
nobasg BHICOTA TPEYroOJIbHMKA He COBIaJaeT ¢ OMCCEeKTPHCOH,
NPOBEJEHHOM U3 3TOH K€ BePIIHHBI, TO TPEYTOJbHUK He SBJIA-
eTcs paBHOOEJIPEHHBIM.

285." lokaxuTe, UCMIOJIb3YsA METOZ OT IIPOTUBHOIO, YTO €CJIH
croporsl AB n BC tpeyronsEuka ABC He paBHBI, TO €r0 MeAu-
aHa BD He ABJsieTCSA €ro BBICOTOH.

286." JlokaxuTe METOAOM OT IIPOTUBHOTO, YTO €CIU PAa3HOCTh
JBYX YIJIOB paBHa 1°, ToO OHU He MOTyT ObITh BePTHKAJIbLHBIMH.

287." Ilokakure MeToA0M OT NpOTUBHOrO, 4TO U3 ABYX CMEXK-
HBEIX YIJIOB XOTs Obl 0quH He MeHbIIe 90°.

288." CopmynupyiiTe 1 JOKaKUTe MPU3HAK PABEHCTBA PaB-
HOGeIpeHHbIX TPEYTOJbHUKOB 110 G0KOBOH CTOPOHE M MeAuaHe,
IIPOBEJIEHHONK K OOKOBOH CTODOHE.
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12. Teopemsl

289." ChopmyaupyiiTe ¥ JOKaKUTe NPU3HAK PABEHCTBA Tpe-
YTOJIBHUKOB IIO CTOPOHE, MeiuaHe, IIPOBEJeHHOMN K 3TOH CTOPO-
He, U YIJIy MeXXJIy MeJAHaHOi W 3TON CTOPOHOIM.

290." JlokaxkuTe MPU3HAK PAaBEHCTBA TPEYrOJbHUKOB IO
MeAuaHe U yriaaM, Ha KOTOpbie OHa pa3buBaeT yroj Tpeyrojb-
HUKAa.

: YNMPAXKHEHUA ANA NOBTOPEHA NS

291. OrmeTrnTe Ha npamMoii Touku A, B u C. IlocraBbTe BMec-
TO MHOTOTOYHS OXUH U3 3BHAKOB «<», «>», «=», 4TOOBI 00pa-
30Bajiach NIPaBUJIbHAA 3AIUCh:

1) AB + BC ... AC;

2) AB + AC ... BC;

3) AC + BC ... AB.

292. Yron mexay 6MCCEKTPUCOH OTHOTO U3 CMEKHBIX YIJIOB

¥ X 00uIei CTOPOHOM cocTaBiseT % BTOPOTO CMEKHOIO yrJia.

Haiiagure rpagycHbie Mephbl 3THX CMEMKHBIX YIJIOB.

<y HABNIIOOANTE, PUCYNTE, )
o/ KOHCTPYWUPYWTE, ®AHTA3UPYNTE

293. [In1uHBLI CTOPOH NPAMOYrOJbHUKA PaBHBI 4 ¢M U 3 CM.
Haiiaure cyMMy JJIMH BCEX OTPE3KOB, PACIIOJIOMEHHBIX BHYTPH
npsmoyroiabHuka (puc. 191).

Puc. 191
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§ 2. TpeyronbHukn

nuTorn

B srom naparpade:

ObLIM BBeJeHBbl TaKUe NMOHATUSA:

YTJIBI TPEYIOJbHUKA;

IIEPUMETP TPEeYroJbHUKA;

IPSAMOYTOJBHEIA TPEYTOJbHUK, OCTPOYTOJIBHBIH Tpe-
YTOJBHHUK, TYNOYTOJbHBEIH TPEYroJbHHUK;

» paBHBIE TPEYTOJNBHUKHY, COOTBETCTBEHHBIE CTOPOHEI U CO-
OTBeTCTBEHHBIE yIJIbl PABHBIX TPEYTIOJbHUKOB;
BBICOTA, MeJuaHa, OMCCeKTpHUCa TPEeYTroJIbHUAKA;
CepelMHHEBII NepIeHAUKYJIADP OTpe3Ka;
paBHOOEIPEHHBIH TPEYTrOJIbHUK, PABHOCTOPDOHHUM Tpe-
YTOJIBHUK, PA3HOCTOPOHHUH TPEYTrOJBHHK;

VVY

Vv V V

BBl U3YYHIIU:

HEpPaBeHCTBO TPeyroJLHUKA;

OCHOBHOE€ CBOMCTBO PaBHBIX TPEYTrOJIbHUKOB;

TPH IIPU3HAKA PABEHCTBA TPEYrOJbHUKOB;

CBOMCTBa CEPEIUHHOIO IIEPNEHAUKYJIAPa OTpe3Ka U TOo-
YeK, PAaBHOY/IaJIEHHBIX OT KOHIIOB OTPe3Ka;

» CBOMCTBa U IPU3HAKKU PABHOOEJPEHHOTO TPEYrOJbHUKA;

YV VYV

BBl HO3HAKOMUJIHCE:
» €O CTPYKTYPOM TEOpeMbI, BUJAAMU TEOPEM;
» C HEKOTOPBLIMH METOZAaMHM JOKAa3aTeJECTBA TEOPEM.
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3anaumn B TECTOBOW (popme «l'lpoaepb ceba»

3A,£1AHM$| B TELTOBOM (DOPME «ﬂPOBPPb CEBfi»

1. TpeyroabHUK SIBJIAETCS OCTPOYTOJIBHBIM, €CJIM:

A) cpenu ero yrjoB HeT TYIOTO;

B) ka1 ero yroJ MeHbIe IPSMOro;

B) cpeau ero yrios HeT IpAMOro;

T') kaapIil €ero yroj MeHbIlle TYIIOro.

2. CymMa ABYX CTOPOH TpPeyroJibHUKa paBHa 5 cm. Haiaure
TPEThI0 CTOPOHY 3TOr0 TPEYroJIbHUKA, €CIU ee AJWHA, BbI-
pa)keHHasi B CAHTHMETpPaX, He MeHbIle 4 ¥ paBHaA LEJIOMY
YHUCTY. .

A) 5; b) 4; B) 6; ) 1.

3. Kakoe U3 ciaeaymolax yTBEPKICHAN HEBEPHO?

A) MenuaHa TpeyrolbHHUKa He MOXKET COBIIaJaTh CO CTOPO-

HOM;

B) BeicOTa TpeyroJbHHKa HE MOXKET COBIIAAATh CO CTOPO-
HOI;

B) BBICOTA TPEYTOJBHHKA MOXKET COBIAAATH CO CTOPOHOM;

I') GuccexTprca TpeyroJLHUKA He MOXKET COBIAJAThL CO CTO-
POHOIA.

4. [IBa TpeyroJbHUKa paBHEI, €CJIH:

A) 1Be CTOPOHBI OJJHOTO TPEYIrOJIbHUKA PABHEI IBYyM CTOPOHAM
JAPYTOro TPeyroJbHUKA;

B) aBa yria ogHOrO TPEeyroJbHUKAa PaBHBI ABYM yIJIaM ApPY-
roro TpeyroJbHUKA;

B) ABEe CTOPOHBI M YroJ OZHOI'O TPEYTrOJbLHUKA PABHEI ABYM
CTOPOHAM M YIJIy APYroro TPeyroJbHUKA;

I') ABe CTOPOHBI M YyroJl MEXJAYy HUMH OZHOTO TPEeyroJIbHHU-
Ka paBHBI IBYM CTOPOHaM M YIJIY MEXXJAYy HUMH APYroro
TpEeyroJbHUKA.

5. CKOJIBKO Iap paBHBIX TPEYTrOJbHUKOB

1300pakeHo Ha pUCYHKe (PaBHBIM KOJIHAYECT-
BOM YEepPTOYEK OTMeUYeHbl PaBHbIE OTpPe3Ku)?

A)1; B) 2; B) 3; T) 4.

6. HsBecTHO, uTo M — cepeauHa cTOpPOHBI AC TpeyroJbHH-
Ka ABC. Ha nyye BM BHe TpeyroJbHHKA OTJIOKHJIH OTPE30K
ME, pasubiii orpe3ary BM. Haiigure EC, ecniu AB = 4,2 cwm.

A)2,1cm; B)4,2cm; B) 4,8 cm; I') 8,4 cm.
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7. Kakoe u3 caeayolux YTBEPKICHUH HCTUHHO?

A) PaBHOOeApEeHHBIN TPEYTrOJbHUK — YACTHBINA Cay4al pas-
HOCTOPOHHEI'0 TPeYroJbHUKA;

B) paBHOCTOPOHHMI TPEYTOJBbHHUK — YACTHBIN CJIy4Yail pas-
HOCTOPOHHEr0 TPeyroJbHUKA;

B) paBHOCTOPOHHMH TPEYTrOJbHUK — YACTHBIN caydail pas-
HOOEeIPEHHOTr0 TPeyroJbHUKA;

I') paBHOOEAPEHHBINA TPEYTOJBHUK — YaCTHBIA cJiy4al pas-
HOCTOPOHHEr'0 TPeyroJbHUKA.

8. Kakoe u3 cleaylluX yYTBEepK/IeHU HeBepHO?

A) Ecin BeICOTA TPEyroJbHUKA JEJIUT CTOPOHY, K KOTOPOH
OHa TIpPOBe/leHa, HA paBHbIE OTPE3KH, TO OTOT TPEYTrOJb-
HHUK — paBHOOEIPEHHBIN;

B) eciu Meamana u OMCCEKTpHCA, IPOBEJEHHLIE M3 ONHOH
BepIIMHEBI, He COBIAJAIOT, TO 3TOT TPEYTOJbHUK He SABJIA-
eTcs paBHOOEAPEHHBIM;

B) ecsiz TpeyroJibHUK paBHOCTOPOHHUM, TO JJIMHA JIIOO0H ero
BBICOTHI pPaBHa AJHHE J000ii ero 6UCCEKTPUCHI;

I') eciv aBa yriia TpeyroJibHMUKa paBHBI, TO OMCCEKTpHCa
TPEThEro yrJja [eJHUT IIPOTHUBOJIEKAIIYI0 CTOPOHY Tpe-
YroJIbHHKA HA paBHBIE OTPE3KH.

9. TpeyronbHUK ABIAETCA PABHOCTOPOHHUM, €CJIH:

A) ero cropoHa B 3 pasa MeHbIIIe €ro NepuMeTpa;

B) kakmas ero ctopoHa B 3 pa3a MEHbIIIE €r0 NepuMeTpa;

B) 1Be ero BBICOTHI PaBHBI;

I') aBe ero 6McCCeKTPHUCHI PaBHBI.

10. ITepumerp paBHOOeagpeHHOro TpeyroabHuka ABC

(AB = BC) pasen 16 cm. Ilepumerp tpeyronsauka ABM, rae
M — cepenuna orpesxka AC, paBedH 12 cm. Hailigure aauny
Mmenunauel BM.

A) 4 cm; B) 6 cm; B) 2 cwm; T') 5 cm.
11. Kaxxknasa u3 Touek X u Y paBHOyZajJeHa OT KOHIIOB OT-

pe3ka AB u o0e JekaT B OJHOH! IOJYIJIOCKOCTH OTHOCUTEJbHO
npsimoit AB. Kakoe u3 cleayOLUX YTBEPXK/AeHU HeBepHO?

A) Ilpsimbie XY u AB nepreHAuKYyJIsPHBI;
B) Z/XAY = /XBY;
B) ZAXB = ZAYB;
I') ZAXY = ZBXY.
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NAPAJITESIbHBIE MPAMBIE. § 3
CYMMA YTJI0OB TPEYTOJIbHUKA

Kak yCTaHOBWTb napasnniefnbHOCTb ABYX NPAMbIX?
Kakumu ceorcTBamu obnafaioT napannenbHole nps-
Mble? YeMy paBHa CymMma yrnoB nioboro TpeyronbHM-
ka? Kakumu ceonctBaMu obnanaet npsamoyronbHbivi
TpeyronbHUK? U3y4nB Matepuan 31oro naparpada,
Bbl MONy4MTE OTBETbI Ha NOCTABNIEHHbIE BONPOCHI.

nh iy 'm H s bl
) ‘(\_ el . & t:!

xmmc. m mme ¢
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§ 3. MNapannenbHble npamMble. CyMMa yrnos TpeyronbHKa

13. MNapannenbHble NpAMble

OnpepeneHue. [[Be npaMbie Ha3pIBAXOT Iapa e ab-
H Bl M M, €CIIM OHH He IIepeceKarTcH. '

Ha pucynxke 192 nzobpaskeHsl napasielsHble IpAMEIe a U b.
IMumryT: a || b (unraror: «npaAMble @ ¥ b MapaJIeIbHBLI» HIN
«IpsiMasi @ TIapaJjlieJbHa IPAMOH b»).

—

Puc. 192 Puc. 193 Puc. 194

Ecau gBa oTpeska JiesKaT Ha napajesbHbIX IPAMBIX, TO UX
Tak)Ke HashIBAIOT NapaJljieIbHbIMU.

Ha pucyake 193 orpesxu AB u CD napamnnenbssl. ITunryr:
AB | CD.

Tak:ke MOHO FOBOPUTh O HNAPAJLIEJbHOCTH ABYX JIydei,
Jlydya ¥ OTpe3Ka, NPsAMO# U jiyda, oTpeska M npsamoi. Hanpu-
Mmep, Ha pucyHKe 194 nszobparkeHb! napaijelbHbIe JIy4YH.

Teopema 13.1 (npu3HaK mapajniaelbHOCTHU IDHA-
M bl X). J[6e npamoie, nepnendurynaprovie mpemuvei npamou,
napannenvhbt.

Horxazamenvcmeo.® Ha pucyuke 195 a Lcu b Le. Hano
moKas3aTh, 4To a || b.

IIpenmonoxuM, 4YTO NpAMBIE @ U b IepeceKalOTCA B HEKOTO-
poit Touke M (puc. 196). Torma uepea Touky M, He mpuHa.-
JIeAaIyio MpaMo# ¢, IPOXOAAT ABe IpAMble a u b, nepneH-
OIUKYJIAPHLIE NMPAMOM ¢. 9TO IPOTHBOPEYHUT Teopeme T7.2.
CaepmoBarensHo, a || b. A

AM
AN
a b ! \
L
111 ¢ 4
| |
Puc. 195 Puc. 196
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13. MNapannencHble NpaMble

c

M b
- B

a

&

Puc. 197 Puc. 198

JloxazanHas TeopeMa I03BOJAET C IOMOINLIO JHHEHKH
¥ YIOJbHHKA CTPOUTH HapajiielbHble npsamMseie (puc. 197).

CnencrBue. Hepes dannyrw mouxy M, He npunadarexa-
WY NPAMOL @, MONCHO nposecmu npamyio b, napannenvrnyro
npamou a.

Horxaszameavecmeo. ®© Ilycrs Touka M He NIPUHALJIEHKUAT
npavo# a (puc. 198).

IIpoBemem (HampuMmep, ¢ IIOMOIILIO YrOJBHUKA) Yepe3 TOY-
Ky M npaMylo ¢, IepneHAuKYIApHyIo npamoi a. Teneprs uepes
TOuKy M mpoBeneM NpaAMYIO b, IepHEeHAUKYIAPHYIO IPAMOM C.
B cuny Teopems: 13.1 a | b. A

MokHO Jiu yeped Touky M (puc. 198) mposecTu eme ogHY
npAMYI0, napaieabayo npamvoi a? OTBeT gaer ciefyooliee

OcHOBHOEe CBOWCTBO mapaJJifeJbHBIX NPAMBIX
(akcuoMa mapanaeabHOCTH IPSAMBIX). Yepes Toury,
He JieRauyro Ha IlﬂHHOﬁ IlpﬂMOl“l. HPOXOJAMUT TOJBKO O/1HA NpHA-
Mas, napajuleJbHas JaHHOU.

Teopema 13.2. Ecau 06e npambvie napanneivib. mpemo-
el npamol, mo OHU NAPANNeNLbHbL.

Noxazameavcmeo. @Ilycrs b | a u c || a. Morasxem, uro
b e.

IIpeanosokyuM, 94TO UpsAMBIe b U ¢ HE ¢
napajyJenbHbl, a4 IePeceKaloTcss B HEKOTO- ~
poit Touke M (puc. 199). ITonyuaercs, 4ro p e
yeped TOuky M NpPOXOAAT ABe NpAMBIE,
napaJuieabHbIe IPAMOI @, 9TO IPOTUBOPe- g
YUT AKCHOME NApALIeNbHOCTH NPAMBIX.
CnenoparensHo, b || c. A ~ Puc. 199

99




§ 3. NMapannensHbie npamble. Cymma yrnoB TpeyronbHuKa

O—w 3angaua. Jokaxume, ¥mo ecau npamas nepecerxaem
00HY u3 08YX napa.JielbHblX NPAMbLX, MO OHA nepecexaem
u dpyey.

Pewernue. Ilycts npsamble a u b napaJuiesibHbl, IpAMasi ¢
nepecekaetr npamyio b B touke M (puc. 200). IIpeamonosxum,

¢ UTO IpSIMas ¢ He lepeceKaeT NpsAMYyIo a,
b M torza ¢ | a. Ho B aToM cyuae uepea To4-
// Ky M npoxoaaTr ase npsmsele b 4 ¢, ma-
a paJjilienbHble IPAMONH G, YTO IIPOTUBOpE-
YUT aKCUOME NapaljIeIbHOCTH MPAMBIX.
Puc. 200 CnenoBarenbHO, mpAMas ¢ mepece-
KaeT IpAMYIO a.
® 1, Kakue gee NpsMble Ha3blBaIOT NapaniebHbiMn?
2. Kakmm cuMBONOM 0003Ha4aloT NapannensHOCTs NPsiMbix?
3. Kak yuraiot 3anuce m|| n?
4. Kakve OTpesku Ha3blBakT napannenbHbiMmi?
5. KakoBo B3auMHOe pacnonoxeHune AByX NPAmMbIX, NepneHanKynsp-
HbIX TPeTben NpsMown?

6. ChopmMynupymTte akcMoMy napannensHOCTU NPAMbIX.

7. KakoBo B3avMHOe pacnonoxeHue AByX NPAMbIX, NapannenbHbix
TpPeTbEN NPAMON?

8. Ecnuv npsamas nepecekaeT ogHy 13 ABYX NapannenbHbiX NPAMbIX, TO
KaK 3Ta NpsmMasn pacnonoxeHa OTHOCUTENbHO BTOPOW U3 Napaniess-
HbIX NPAMbBIX?

V)

e

NPAKTUNECKWUE SALAHUA B

I o
294. Tlepepucyiite B Terpans pucyHok 201. ITpoBeauTe yepes
KaXKAYIO U3 TOUueK A U B npsaMyio, mapajaaeabHyIO IPSIMOM m.

m

Ae
°A

o

*B

8)
Puc. 201
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13. NapannensHble NpaMble

295."” HauepTHUTe TPEYTONBHUK H IPO- B
BeAUTE Yyepe3 KaXKAyIo ero BepIIUHY IIps-
MYIO, HapaJjieIbHYK IPOTHBOJIeXalei
CTOpOHE. A C
296.° IlepepucyiiTe B TeTpagb PHUCY-
HOK 202. IlpoBemure uepe3 TOUKY B mpsa- D
MYI0 m, napajiaenbHyio npamoi AC, a de-
pe3 TouKy D — OpsAMYIO 7, NapajjebHyIo
npamoit AC. KakoBo B3auMHOe PACIOJIOKeHNe NPAMBIX m u n?

Puc. 202

YNPAXHEHUS IR

297." Mo»HO JI1 IPOBECTH NPAMYI0, KoTopasa Oblia 6Bl ma-
pajiesibHA Ka)kJ0i U3 IePeceKkaronuxcs NpaMbIX a u b?

298." IIpsamas a napajesabHa ctopone AB Tpeyronbauka ABC.
Mosker a4 npsimasi @ OBITh mMapaJiebHONR cropoHe AC uiam
cropone BC?

299." Ilpameie a u b nepecekaioTca. MOXKHO JH INPOBECTH
TAKyI0 NPAMYIO ¢, KoTopas ObLia Obl mapauiesibHa NPAMON a
M Tepecekasia npamyo b?

300." M0 XHO JIM CYMTATH ABa OTPE3Ka MMapalIeTbHBIMHU, €CJIN
OHHM HEe MMEKT OOIL[HX ToYeK?

301." BepHo 14, 4TO U3 TOYKH, HE IPHHAANEKAIIEH TAaHHOK
NPAMOil, MOXKHO MPOBECTH TOJBKO OAUH JIy4, IapasiebHbIN
JAQHHOW HIpAMO?

302." CkoabKO uepes TOYKY, He IPHHAJJIEKAIYIO IPAMOH,
MOYKHO NPOBECTH OTPE3KOB, NApajIeIbHBIX JaHHOH NpaAMoi?

303." IIpsMele @ 1 b nepHneHAUKYIAPHBL IPAMOil ¢, mpaMad d
mepecekaeT npaMyio a. Ilepecekaer su npsaMaa d npamyo b?

304.” Tokaskure, uTo ecnu mobas npaMasi, MepeceKaromas
OpAMYIO @, IepeceKkaeT U npAMyio b, To npsAMele a U b napai-
JIEJIBHBI.

AR

YNPAXKHEHUA ANA NOBTOPEHS RSN

305. Ha orpeake AB ormerunu Touku C u D rak, uro AC =
= BD. Touka O — cepenuna orpeaxka CD. Haiigure paccTofaHNE
mexxay Toukamu C u D, ecau AB = 21 cm, AO:0OD = 7:2.
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§ 3. NapannensHblie npamMble. CyMmMa yrnos TpeyronbHuka

306. Yrawet ABD u DBC, a Takxke yriabsl ABF u FBC — cvex-
HBI€ M JIEXKAT B PA3HEIX NOJYIJIOCKOCTAX OTHOCHTEILHO Nps-
mo#t AC, ZABD = 80°, ZABF = 150°, BM — 6uccexrpuca
yraa DBF. Haigure yron MBC.

307. B tpeyronsauke ABC meguana CM paBHa I[0JOBHHE
cTopoHsl AB, ZA = 47°, /B = 43°. Yemy pasen yroa ACB?

HABIIOAAWNTE, PUCYWTE, i
KOHCTPYUPYWTE, ®AHTA3UPYNTE

308. Karss 1 JKeHsa nmojomau K KBaJApPaTHOMY IPYAY, B ce-
penuHe KOTOPOTO HAaXOAHJICA KBaJApaTHEIN ocTpoB (puc. 203).
Ha 6epery oHM HamJM ABe JOCKH YYTh-4yTh KOPOYE IIMPHUHEI
IIpoJIMBa Mexy Oeperom npyza u octpoBoMm. Kak uM Bce-Taku
IomacTh Ha 0cTPOB?

Puc. 203

14. Npu3sHaku napannenbHOCTU ABYX MPAMbIX

Ecamn nBe nmpamele @ u b mepeceyb TpeThei NMpamMoil ¢, TO
obpasyercs BoceMb yriaoB (puc. 204). IIpamyo ¢ Ha3LIBAIOT
CeKymied npsaMEIX a # b.

Vraer 3 1 6, 4 1 5 HA3EIBAIOT OMHOCTOPOHHUMH.

VYrabl 3 u 5, 4 1 6 Ha3BIBAIOT HAKPECT JIeXKAIMMH.

VYrapr 6 1 2, 511, 3 u 7, 4 u 8 HA3LIBAIOT COOTBETCTBEH-
HBIMH.

Teopema 14.1. Ecru naxpecm nesxauwjue yzavt, o6pasy-
oUW ueca npu nepecevenHuu 06yx npamulx cexyujeil, pasubsL,
mo npamvie napannenibHbi. .
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14. MNpu3Hakn NapannensHoCTU ABYX NPAMbIX

b 7;85 /

Puc. 204 Puc. 205

b 2

Puc. 206

Hoxaszameavcemeo.© Ha pucyuke 205 npamas ¢ sBis-
eTcs cekymiel nmpamMeIX a u b, Z1 = /2. Jlokaxewm, uto a || b.
Eciu £1 = /2= 90° (puc. 206), To napanieJsHOCTh NPAMBIX

a u b cnepyer us reopemsr 13.1.

IIycTs Teneps mpsaMas ¢ He MePHEeHIH-
KyJsipHA HYU NOpAMOH a, HU npamMou b.
OrmeruM TOuky M — cepeguHY OTpe3Ka
AB (puc. 207). Yepes Touky M npoBegemM
nepneEaAuKyasap ME k npsamoii a. ITycrs
npamasa M E nepecekaer npamyio b B To4-
Ke F. Umeem: Z1 = Z2 no ycaoBuio; £ 3
¥ /4 paBHBI Kak BeprukajibsHble. Creno-
BareabHo, AAME = ABMF 1o BTOpOMY
IpU3HAKY PaBEeHCTBA TPEYroJbHUKOB.

Orciopa ZAEM = ZMFB = 90°. MsI mo-
KasaJiyd, YTO NpsMEBIe a U b nepneHuKy-
aapHel npamvoi EF, 3HAYUT, OHU IapaJi-
JneabHbI. A

s/

E
-
3

M

Teopema 14.2. Ecau cymma 00HOCMOPOHHUX Y2106,
06pasyowuxca npu nepecewenuu 08Yyx NPAMbLX CeKywel,

pasna 180°, mo npamvie napannenvhl.

Hoxasameavcmeo. © Ha pucys-
Ke 208 npsimas ¢ sABJsETCA CeKyleH
npambix a u b, Z1 + £2 = 180°. Jloka-
xeM, uTo a | b.

Vrasl 1 1 3 cMeXHEBIE, CJIeL0BATENABHO,
Z1 + £38 = 180°. Torma £2 = £3. Ho
OHHM HakpecT Jexamque. [ToaTtomy B cuay
reopeMbl 14.1 a || b. A
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£

7 A D

Puc. 209 Puc. 210

Teopema 14.3. Ecau coomeéemcmeéennbie yzawt, o6pasy-
oWueca npu nepecevenHuu 06Yyx NPAMbLY Cexyujel, pasHbl,
mo npamdvie napanienbrbi.

Hoxasameanvcmeao. © Ha pucyexe 209 npsmas ¢ sBIs-
eTcs ceKylei npaMeix a u b, £1 = £2. Jlokaxkem, uTo a | b.

VYraer 1 m 3 paBHEI Kak BepTukKajbHble, CliefoBaTesbHO,
/3 = /2. Ho ouu HakpecT nexxainue. [loaTomy B cmiy Teope-
mb1 14.1 a || b. A

IIpumep. Ha pucyaxke 210 AB = CD, ZABD = /CDB.
Hoxaxure, uro BC || AD.

Pewenue. Pacemorpum AABD u ACDB.

AB = CD, ZABD = ZCDB — mno ycaosuio. BD — ob6mas
cropoHa. 3Haunt, AABD = ACDB 1o ABYM CTOPOHAM M YIJIy
MEXKAY HAMMU.

Torga £ BDA = £ DBC. Kpome Toro, £ BDA u Z DBC — Ha-
Kpect gexamniue npu npameix BC u AD u cexkyuieit BD. Cie-
nosatensHo, BC || AD.

p R ESARSS L T ]

® 4. Kakumu LOMKHBI BbITh HAKPECT Nnexaluve yribl, 06pazoBaHHbIe Npu
nepece4eHnU ABYX NPAMbIX cekyLlen, 4Tobbl AaHHbIe NpaMble Obinv
napannensHbiMK?

2. Kaknmu fonxHbl BbITe COOTBETCTBEHHbIE yribl, 0bpa3oBaHHblie npu
nepece4eHnn AByx NPAMbIX cexyllen, 4Tobbl AaHHbIE NpaMble Bbinu
napannensHbiMu?

3. KakuMu fonxHbl BbiTe OAHOCTOPOHHME Yribl, 0BpasoBaHHbIe Npu
nepeceveHnn AByxX NPAMbIX Cekyllen, 4Tobbl AaHHble NpsMbie Bbinu
napannenbHbiMn?
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14. lpu3HaKu NnapannenbHOCTU ABYX NPAMbIX

@{I'IPAKTMHECKME 3AAAHUS EEEE———

309." Tlpoeeaure nBe npsmeie AB u CD. ITpoBeaute nps-
myio MK, nepecekamoinyo Kaxayio u3 npameix AB u CD. Or-
MeThTe TOUKY nepeceueHus npaMeix AB n1 MK 6yksoii O, a nips-
MbIXx CD u MK — OykBoii E. 3anoJMHHUTE NIPOOYCKH B TEKCTE:

1) yroet AOM u ... — COOTBETCTBEHHEIE;
2) yrast AOE 1 ... — COOTBETCTBEHHEIE;
3) yruel AOE u ... — HaKpEeCT JIeXKaIniue;
4) yrast AOE 1 ... — OZHOCTOPOHHHE.

Yrakure, KaKUMH yrjaMua (COOTBETCTBEHHBIMH, HAKpPECT
JIeIKAIIUMHA WA OJHOCTOPOHHHUMH) SIBJISIOTCS YIJIBI:

1) ZBOM u £LDEM; 2) £BOE n £DEM; 3) ZBOE u LOEC.

310.," HauepTuTe ABe NpsAMbIe U NPOBEAMTE MX CEKYIIVIO.
IIporymepyiiTe yrabl, 00pa3oBaHHEIE IIPU IEPECEYECHUH TAHHBIX
NPSAMBIX CEKYI[eH. YKaXHUTe CPeJH 3TUX YIJIOB BCe Iaphl:

1) COOTBETCTBEHHBIX YIJIOB;

2) OJHOCTOPOHHUX YTJIOB;

3) HAKPECT JeKAalIuX YIJIOB.

:E YNPAXXHEHUA

311, Ha pucynke 211 yka:XuTe BCe mapbl HAKPECT JexKa-
IIMAX, OJHOCTOPOHHUX K COOTBETCTBEHHLIX YIJIOB.

312." Ha pucynke 212 yKasKuTe YIJbI:

1) ogsOCcTOpPOHHME npu npaMbIX BC u AD u cexkyuieil AB;
2) ogaocroporHue n1pu npAMbIx CE u CD un cexkyuei AD;
3) HakpecT Jgexamue npu npaveix BC u AD u cexymeit CE;
4) coorBeTcTBeHHBIEe NPH NpAMBIX CE u CD u cexymieiur AD;
5) ogHOCcTOpOHHME npu NpAMEIX BC n AD u cexkymeit CE.

A E D
Puc. 211 Puc. 212
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/oo fer o4\ a\

28° 108° 1

/é/ b /é b 7:‘>\ ; \\\\
) / )

a
60
154°
b
7z A X

8 2

a
Puc. 213

313." Ha xaxux u3 pucyHkos 213, a—2 npsamble a u b na-
panrnenbHEI?
¢ 314." TTapannensHsl gu H300parkKeHHEBIE
}7<2 Ha pucyHke 214 npamsie a u b, eciau:
g 1) £33 = £6;
1' 3Y—4 2) L2 = /6;
8) Z4 = 125°% £6 = 55°%

5
| 6 b 4) £2 = 35°% /5 = 146°;
z' 4 5) £1 = 98°; £6 = 82°;
Puc. 214 6) £Z1 = 143°% £T7 = 87°?
m 108 26° \é5\9°
% m m
n \
n
52° n
‘ | 76° m n 260 1?6%\
a) 6) 8) 2)
Puc. 215
94°
\ a /‘I / a
1
2
b
| 3
| —/l_oﬁ/’ r S
| 5 /
‘ Puc. 216 Puc. 217
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14. Npu3Haku napannenbHoCTX ABYX NPAMbIX

B B C

A C A t D
Puc. 218 Puc. 219 Puc. 220

315." Ha xakux u3 pUCYHKOB 215, a—2 npaAMEIe m ¥ N Ta-
payLiensHb1?

316." Ha pucyske 216 ykaskuTe BCce mapsl IapajaelbHbIX
NIPAMBIX.

317." Ha pucynke 217 ykakure napaJiesbHble IPSIMBIE,
ecmm £1 = 53°, £2 = 128°, 48 = 127°.

318." Ha pucynxe 218 AB = BC, CD = DK. Jlokaxure, 94T0
AB| DK.

319." Ha pucyske 219 AK — 6uccexrpuca yraa BAC, AM =
= MK. Jlokaxwure, uro MK || AC.

320." Ha pucysnxke 220 ZACB = ZACD, AD = CD. Jlokaxu-
re, uto BC || AD.

321." B tpeyronsauke ABC AB = BC, /A = 60°, Z/BCD —
cMexHbIll ¢ ZACB, CM — 6uccexktpuca yraa BCD. [lokaxu-
Te, uro AB | CM. B &

322." Orpesxu AB u CD nepeceKaloTcs
B TouKe O M JesATCA 3TOM TOYKOM IIOIO-
nam. Joraxure, uro AC || BD.

323." Ha pucyuke 221 AB=CD, BC= A D
= AD. lokaskure, uro AB || CD. Pre. 221

324." Ha pucynke 222 mpsMasi m nepeceKaeTr NpAMYIO a.
Ilepecerkaer nu npsavas m npamyio b?

325." KakoBo B3amMHOe pacrnososkenue npameix CD u EF
Ha pUCcyHKe 2237?

326.” Yroax ABC pasen 60°, a yron BCD — 120°. Mo:xkHO
JIX YTBEp:KJaTh, 4To npambie AB u CD mapaiieabHb?

327." Vrosn Mexay NIPAMBIMM @ ¥ ¢ PABEH YIVIY MEXAY Npd-
MbIMH b 1 ¢. MOXXHO ¥ yTBEp)XAaTh, 4TO IpAMbIe @ U b ma-
paJIIeIbHBI?
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Puc. 222 Puc. 223

328." Kaxkablil u3 yersipex yrJjoB, 00pasoOBaHHBIX NpH Iie-
peceyeHNN NPAMBIX a U b npaMoii ¢, paser 40°, a moboi u3
octasibHBIX yriioB — 140°. MokHO M yTBepIKAaTh, 4YTO NIpPA-
Mble @ ¥ b mapaJiesbHbI?

329.” IIpamasa mnepecexkaer GuccekTpucy BM TpeyroJibHH-
Ka ABC B Touke O, sBadA0IIeiica cepeAuHON orpe3xka BM,
a cropony BC — B Touke K. [Joxkaxxure, uto eciiu OK | BM,
To MK | AB.

330.” Orpesku AM u CK — mepuansl Tpeyroasauka ABC.
Ha npoposkeEnn orpeska AM 3a Touky M OTJIOKeH OTpe-
30K MF, a Ha npopoyxkeHnn orpeska CK 3a touky K — orpe-
30k KD tak, uro MF =AM, KD = CK. Jlokaxure, 4T0 ToOuku B,
D u F jexar Ha OZHOU NIPAMOI.

' YNPAXHEHUA ANA NOBTOPEHA IS

331. JIyu OC pasbuBaer yron AOB Ha gBa yrja Tak, 4TO
ZAOC: ZBOC = 3:5. Haitgure yroa mexay aydom OC u 6uc-
CeKTpHCO# yraa, cMexxkHoro ¢ yriaom AOB, ecau yroa BOC Ha
42° 6ospmre yraa AOC.

332. Ha pucynke 224 AB = BC, LABK = B
= /CBM. Ilokaxure, uto BM = BK.

333. PaBHoGegpeHHbIe TPEYIOJbHHUKH
ABC u ADC umeror obmiee ocHoBanue AC.

IIpamas BD nepecekaeT orpe3ok AC B Tou-
ke E. [loxaxkure, yro AE = EC. A M E €

Puc. 224
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Matein noctynat EBknnaa

HABJIIOAAWTE, PUCYWTE,
KOHCTPYUPYWTE, ®AHTA3IUPYWUTE

334. IIpusenure npumep, Korza obmieil yacTeio (nmepeceye-
HHMEM) TPEeYroJbHHUKA ¥ YeThIPeXyrOJbHUKA ABIAETCH BOCHMHU-
YTOJBHHUK.

NATLIA NOCTYNAT EBKNNAA

B . 6 BBl y3HamM, 94TO B Ka4YecTBe aKCHOM BBIOMPAIOT OYe-
BU/IHBIe yTBepxkaAeHus. Torga noyemy 661, HAIPpUMED, TEOPEMBbI
1.1-5.1 He BKJIOUYHTH B CIIHMCOK AKCUOM: BeJb OHHM TOMKe Ooue-
BugHEI? OTBET Ha 9TOT BOIIPOC COBEPILIEHHO SCEH: €CJIH KAKoe-To
VTBEPKJAeHUE MOXKHO JOKAa3aTh C IMOMOIILI0 aKCHOM, TO 3TO
yTBEepK/JeHUe — TeopeMa, a He aKcHuoMa.

C aTuX MO3UNMI OUEeHb IMOYYHUTEJbHA HCTOPHUSH, CBA3aHHAA
¢ nATEIM nocryJsiaToMm EBKimja (HaIoOMHHAM, UTO B paccKase « U3
HMCTOPUHM T'eOMETPHH» MBI CHOPMYJIMPOBANNA IEPBBIX YeThbIpe
rmocTyJsiaTa).

V nmocryxar. W 4robbl BCAKUMI pas, Korja npaMas IpU Iepe-
CeYEeHUHM C ABYMA APYTUMH NPAMBIMH 0Opasyer
C HUMH OJHOCTODPOHHHE YTIJIbI, CyMMa KOTOPBIX
MEHbBIIe IBYX NPSAMEBIX, 9TH HOpAMEIE IepeceKa-
JIMCH C TOM CTOPOHEI OT CEeKyIIei, ¢ KOTOPO# aTa
cyMMa MeHbIIle ABYX IPAMBIX yrjoB (puc. 225).

MosxHO IOKa3aTh, 4YTO IATHIH IOCTYJIAT U ¢cHOPMYJTITMPOBAH-
Hasd HAMH B II. 13 aKCcHMOMa NapajieJIbHOCTH MPAMbBIX PABHO-
CHJIBHBI, T. €. U3 [IOCTYyJIaTa CIEeIYeT akcuoMa ¥ Hao60poT — M3
aKCUOMBI CJIELYeT IOCTYJIAaT.

Boxnee 20 BeKOB MHOrHe y4Y€HBIE NBITAJNCH JOKA3aTh IATHIN

OoCTyJIaT (AKCHOMY ITapaslIeIbHOCTH IIPSAMEIX), /
T. €. BBIBECTH ero U3 Apyrux akcuom EBxiupa. e
Jlume B HayaJsie XIX Beka HECKOJIBKO MareMa-

TUKOB HE3aBHCHMO [Pyl OT Apyra OPUIILIN B

K BBIBOAY: YTBEPIKJEHHE, UTO uepe3 OaHHYI0

MOYKY, He NeXausy1o Ha OaHHOLU NPAMOIL, MOXNC-

HO npogéecmu mMOJbKO 00HY NPAMYIO, napa- a+ B < 180°
AeAbHYI0 OAHHOU, ABIAETCA aKCHOMOWMA. Puc. 225
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§ 3. MapannenbHbie npamble. CyMMa yriios TpeyrofbH1Ka

BamM MoOKeT IIOKAa3aTbCA, YTO B 3TOM
BBIBOJIE HUYEro 0CODEHHOr'o HeT: IIPUCOoeu-
HSEM aKCHOMY [apajjieJIbHOCTH K YiKe
CYIIECTBYIOIIEMY CIIUCKY aKCHOM-TIPaBUII,
a Jmajblie JOKA3bIBAeM TEeOpPEeMEI.

Oxuako ecau B pyrboJie IOMEHATH TOJIb-
KO OJHO IIPaBHJIO, HAIIpUMeED, IOTpeboBaTh
OT II0JIEBBIX UTPOKOB UTPATh PyKaMu, a He
HOTaMH, TO MBI TIOJYYUM COBEPIIEHHO HO-
BYIO HUTDY.

Ecan nsaTeli IOCTYJNIAT — 9TO IIPAaBHIIO,
KOTOpOe MBI IPUHKUMAaeM, a He TeopeMa, To
ero MO’XHO 3aMEHHUTH IIPOTHBOIOJIOMKHBIM YTBEDPXKIeHUEM.

Tak ¥ DOCTYIMJ BBIZAIONIUICA PYCCKHMH MaTeMaTHK, IIPO-
tdeccop Kasanckoro yauBepcurera Huxousait IBanosuy Jloba-
yepckuit (1792—-1856). On 3aMeHMII JIMIIH OJJHO TTPABUJIO — aK-
CHMOMY IMapauIeIbHOCTH NPAMBIX — TAKHUM: yepe3 TOYKY, He
JIEXKAIYVIO HA JaHHOW NPAMOM, TPOXOAAT IO KpalfHei Mepe IBe
npAMEIe, He IepeceKammue AaHHyio. HoBaa akcuomMa mO3BO-
JIAJIa TIOCTPOUTEL HOBYIO I'eOMETPHIO — HEEeBKJIHUAOBY.

C mopmo0HOM uaeel HECKOJIBKO II032Ke BLICTYIIUJI BEHIePCKUH
maTematTuk JAHom Boiisu (1802-1860).

H. U. JlobaueBckuit

15. CBouncTBa NnapannenbHbIX NPAMbIX

Teopema 15.1 (o6paTrHasa teopeme 14.1). Ecau dse
napanienvhbie NPpAMbLE Nepece4enbl. cexyuieil, mo Yyzubi,
obpasywuue napy HAKpecm nexcaujux yzio6, paéHbL.

oxkasameavcmeo. © Ha pucyrke 226 a || b, ¢ — cexy-
mas. [lokaxem, uro L1 = £2.

Ilycrs £ 1 # £ 2. Torga yepes3 Touky K
npoBeieM NPAMYIO @, TaK, 9To6bI £ 3 =
= /2 (puc. 226). Yrasl 3 U 2 ABIAIOTCA
HAKPEeCT JIeKAIIUMU IDH IPAMBIX @, u b
u cexymei c¢. Torma mo Teopeme 14.1
a, | b. Momyunmm, uro wepes rouxy K
TIPOXOAAT JABe IIpAMBIe, napajjejbHEIe
Puc. 226 npAMo#t b. 9TO NPOTUBOPEYUT aKCHOME
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15. CeoncTBa NapannenbHbiX NPAMBbIX

/Zla c/a

Puc. 227 Puc. 228

mapaJjieIbHOCTH npaAMbIX. Takxum obOpasoM, HaIle IIPEAIOJIO-
JKeHUe HeBepHO, u L1 = Z2. A

Teopema 15.2 (oc6paTuHasa Tteopeme 14.3). Ecau dee
napannenvHvile NPAMbLE Nepecewendb. ceKyuel, mo yzau,
obpa3yrouue napy coomeemcmeeHHblX Y2106, PAGHBL.

Hoxasameavcmeo. © Ha pucynxe 227 a | b, ¢ — cexy-
mada. JJokaxkem, uro L1 = £2,

ITo Teopeme 15.1 £3 m Z2 paBHBI KaK HAKPECT JIeXKalHe
[IPU NapaJIeJIbHbIX NPAMBIX @ U b u cexkymeit ¢. Ho £33 u /1
paBHEI KaK BepTUKaabHbIe. CresoBaTenbHo, Z1 = /2. A

Teopewma 15.3 (o6paTHasa Teopeme 14.2). Ecau dee
napannenvible NPAMbLe Nepecevenbl. Cexyujell, mo cymma
yznoe, obpazyrouux napy 00HOCMOPOHHUX Y2108, pas-
na 180°.

Joxazameavemeo. © Ha pucynxe 228 a || b, ¢ — cexy-
masa. Jlokaxkem, uro Z£1 + Z£2 = 180°.

ITo Teopeme 15.1 £3 m £2 paBHEI KaK HAKpECT JeKalfue
IpY IapasleJbHBIX NPAMBIX @ 1 b u cexyme# c. Ho yraer 3
u 1 cmexnsle, noaromy Z£1 + £3 = 180°. CnemoBarennbHo,
Z1+ £2=180°. A

CnepcrBue. Ecaru npamasa nepnenduxynapia odnou
U3 06Yyx nNapanieibHbLX NPAMBLX, MO OHA NEPNEHIUKYNAPHA

u dpyzou (puc. 229). 5

a

JlokaKuTe 3Ty TEOPEMY CaMOCTOATEIbHO. &

O—w 3 a1 aua. Jokaxume, wmo éce mouky o
00HOU U3 08Yx NApPANNeNbHblX NPAMbLX DA6-
Hoydaaenv. om Opyzoit npamoiL.

Puc. 229
m




§ 3. NapannenbHble npamble. Cymma yrnos TpeyronbHuKa

N Pewenue. IlycTs npsiMble a u b mapaJ-
nenbHBl (puc.230), M u N — naBe npous-
BOJIbHBIE TOYKH NIpAMO# a. OnycTuM U3 HAX
neprneHaAuKyasapbl MK u NP na npamyio b.’

b Ilokaxxem, uro MK = NP. Jlna aroro pac-

K P cmorpuM Tpeyroabuukun MKN u PNK.
Pue. 230 KN — ux obmas cTOpoHa.
Tak xak MK L bu NP 1 b, o MK | NP,
a yriisl MKN u PNK paBHBI KaK HaKpecT JiexKalue IIpH ma-
pasutesnsHBIX NpaAMeIX MK u NP u cekynieit KN.
Ananornydo Z MNK u Z PKN paBHBI KaK HAKPECT Jiexaliue
npu napajiieJbHblX npaMeix MN u KP n cexymeit KN.
CiaenosarensHo, TpeyroabHUKM MKN u PNK paBHEI IO
CTOpPOHE M ABYM IpuiexkamuMm yriaam. Torga MK = NP.

Onpenenenue. PaccToaauemM MeXAy ABYyMS Ia-
PalNleNbHBIMH NPAMBIMH HAa3bIBAIOT PACCTOAHHE OT
J1000# TOYKHM OXHOH M3 NMPAMBIX X0 APYroM IPSAMOM.

B IIpumep. Ha pucynke 231 oTpesok
AK — buccexkrpuca TpeyroasHuka ABC,
MK || AC. [oxaskure, 9TO TPEyroJbHHK
AMK — paBHOOGEIPEHHBIMH.

» K Pewenue. . Tak kak AK — GHUCCEKT-
puca tpeyroabEuka ABC, to L/ MAK =
= /KAC.

L £ Yraet KAC u MKA paBHBI KaK HAaKpecT
Puc. 231

JleKaliue MpHU NapaijlelbHBIX NPAMBIX
MK un AC u cexyiueit AK.
CnenmosarenvHo, Z MAK = ZMKA.
Torpa AAMK — paBHOOeApeHHBIN ¢ ocHOBaHUEeM AK.

a
® 4 CpaBHWUTE HaKpecT nexatume yrnbl, 00pazoBaHHbIe NPy NepeceyeHnm
ABYX NapannenbHblX NPAMbIX CEKYyLLEN.
2. CpaBHWUTE COOTBETCTBEHHbIE YrNbl, 00Pa30BaHHbIE NPY Nepece4eHnn
ABYX NapannenbHblX NPAMbIX CeKyLLEn.
3. YeMy paBHa CyMMa OAHOCTOPOHHUX YrNoB, 06pa3oBaHHbIX NpU ne-
peceyeHun ABYX NapannenbHblx NPAMbIX CeKyLLen?
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15. CBoncTBa NapannenbHbIX NPAMbIX

T

o 108° o o
a /<64 \N m 1%/ 4

116 100
b L n 2f
/ (Y
Puc. 232 Pnec. 233

4. /38eCTHO, 4TO NpAMas nepnexravKynsapHa OfHON U3 ABYX napar-
nenbHblX Npameix. ObasaTenbHO Ny oHa NepneHAVKynapHa Apyrov
npsmown?

5. 470 Ha3bIBaIOT PaCcCTOAHMEM MEX[ly ABYMSA NapannenbHbIMU MPaMbIMIA?

YNPAXHEHU S IS

835." Ha pucynke 232 uaiigure yroa 1.

836." Ha pucynxe 233 naitaure yrox 2.

337.° Pa3HOCTh OJIHOCTODOHHMX YTJIOB, 0OPA30BaAHHBIX IIPH
nepeceyeHUd JBYX INapajllesIbHBIX NPAMBIX CEeKyIIel, paBHa
50°, Han,am‘e 9TH YIJIHL.

338." Oxuu M3 0AHOCTOPOHHMX YIJIOB, OGPA3OBAHHEIX MPHU
IepecevYeHUH JBYX MapasiiesbHbIX IPAMBIX CeKylleii, B 4 pasa
Goabme apyroro. Haitgure atu yrisl,

339." Haitaure Bce yrubl, o6paszoBaHHBIE OpH IIepeceyeHnH
ABYX NapaJijle/ibHbIX IPAMBIX CEKYIeH, ecu:

1) oguH U3 3TUX yrioB paBeH 48°;

2) OTHOLIEHHE I'DaJIyCHBIX Mep JBYX U3 9TUX yIJIOB paBHO 2: 7.

340." Haiigure Bce yrubi, oGpaso-

BaHHBIE IIPU TNEPEeCceYyeHuH JBYX Ia-
PaJLIeSIbHBIX IPAMBIX CeKyINeil, eciu /{1 /

OJMH U3 HUX HA 24° MeHbIUe ApYyTroro. o
341. Ha pucynke 234 m || n, p || &, / 3

= 50°. Haiiaure £ 2, /3 u /4. 4
342.° Ilpsmas, napaJuresibHas oc- / /
HoBaHHI0 AC paBHODEAPEHHOIO Tpe- P k
yroabHuka ABC, mnepecexkaeTr ero Pre. 234

13




§ 3. MNapannensHole npamMble. CyMmMa yrnoB TpeyronbHWKa

B C / M B K
M/, E/

A D i
A
Puc. 235 Puc. 236 Puc. 237

6okoBele cTOpoHBI AB u BC B Toukax D u F cOOTBETCTBEHHO.
Hoxasxute, 4yro ADBF — paBHOOEeIpPEHHEIH.

343." Ha npogomxenusx cropoH AC u BC TpeyrojabHu-
Ka ABC (AB = BC) 3a Touku A ¥ B oTMeTHsI COOTBETCTBEHHO
rouxku P u K rak, uro PK || AB. Jlokaxure, uro AKPC — pas-
HOOeIpEeHHBIH.

344." Otpesxkun AB u CD mnepecekaiorcs B Touke O, AO =
= BO, AC || BD. Jlokasxwure, utro CO = DO.

345." Orpesxku MK u DE nepecexalorcsa B Touke F, DK | ME,
DK = ME. IDokaxure, uro AMEF = ADKF.

346." OTBeThTe Ha BOIPOCHI:

1) MoryT i1 00a OHOCTOPOHHHUX yTIJia IPH [BYX IHapaJlijeb-

HBIX IPAMBIX U CEKYIIe# ObITH TYIbIMuU?

2) Mosker aM cymMMa HaKpeCT JeXalll¥X YIJIOB INpPH ABYX

napajiesbHbIX NPAMBIX M CeKyileil 6bITh paBHOi 180°?7

3) MoryT 11 66ITh PaBHBIMX OJHOCTOPOHHHE YIJIEI IPH ABYX

mapajjeJbHBIX IPAMEBIX U CeKyuei?

347." Ha pucynke 235 AB | CD, BC | AD. Jlokaxkure, 4To
BC = AD. '

348." Ha pucyrke 235 BC = AD, BC | AD. [lokaxuTe, 4TO
AB | CD.

349." Ha pucynke 236 MK | EF, ME = EF, ZKMF = 70°.
Haiigure £/ MEF.

M A/ E/ D,
C
B
Kk /B /lc D A E F K
Puc. 238 Puc. 239

14




15. CBoicraa napannenbHbiX NPAMbIX

B &4 B B A
M K E
C
A D E A F C D E
Pnc. 240 Puc. 241 Puc. 242

350." Yepes sepmuny B tpeyronsuuxka ABC (puc. 237) npo-
Besu npamyio MK, napamtensuyio npamoit AC, Z MBA = 42°,
ZCBK = 56°. Haiiaure yrasl Tpeyroasauka ABC.

351." Ilpamas, NpoBeieHHAA Yepe3 BePIINHY A TpeyroJbHHU-
ka ABC napaJ/uieJIbHO ero nNpoTHBOJIeXKaHied cropore, obpasy-
et co croporoit AC yron, pasHeli yray BAC. Jlokaxure, 4TO
JaHHBIA TPEYTOJBLHUK — pPaBHOOEIPEHHBIN.

352." Ha pucynxke 238 £ MAB = 50°, ZABK = 130°, ZACB =
= 40°, CE — 6uccexrpuca yrina ACD. Haiigure yrisl TpeyroJb-
HukKa ACE.

353." Ha pucynke 239 BE | AK, CF 1 AK, CK — 6uccexr-
puca yraa FCD, ZABE = 32°. Haiigure ZACK.

354." Ha pucyske 240 BC | MK, BK = KE, CK = KD. Jlo-
kaxkure, uro AD || MK.

355." Ha pucynke 241 AB = AC, AF = FE, AB | EF. loxa-
sxure, uro AE 1 BC.

356." Tpeyronbuuxk ABC — paBHOGEADPEHHBIH C OCHOBAHM-
eM AC. Yepes npousBOJBHYI TOYKY M ero 6mccexkrpucekr BD
IIpOBeJIeHBl IpsMble, IapaJjuiejbHbe ero cropoHam AB u BC
u nepecekawiue orpe3ok AC B Toukax E u F cOOTBETCTBEHHO.
Hokasxxure, uyro DE = DF.

357." Ha pucyuke 242 AB || DE.

Ioxkaxure, dyro £LBCD = ZABC +
+ ZCDE. B A

358." Ha pucyske 243 AB | DE,
ZABC = 100°, ZCDE = 170°. [loxa-
sxwure, uro BC L CD. C

359." Yepes Bepmiuny B TpeyroJib-
HuKa ABC mpoBeny NPAMYIO, IIapaJi- D E
JenbHYI0 ero buccekrpuce AM. Ora Puc. 243

15
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§ 3. MapannensHsle npsMele. CyMMa yrnoBs TpeyrofbHMKa

upsimasi nepecekaer npamyw AC B touke K. Jlokaskure, 4To
ABAK — paBHOGeIpEHHBIH.

360.” Yepes Touky O nepeceuenusa ouccexkrpuc AE u CF
TpeyronsHuKa ABC npoBenn npAMYyIo, NapajjieNlbHYIO Nps-
moit AC. drta npsiMmas nepecexkaet cropoHy AB B Touke M, a cTo-
pory BC — B touxe K. Jlokaxkure, uto MK = AM + CK.

361." Buccexrpucst yraos BAC u BCA rpeyronsauka ABC
nepeceraiorcs B Touke O. Yepes aTy TOUKY IIPOBECHEI IPAMBIE,
napasieabHsie npaAMeIM AB 1 BC u nepecekaiomniue cropony AC
B Toukax M u K coorBercTBeHHO. [[OKaXHUTe, YTO IMEPUMETP
rpeyronbHuka MOK paseH pinHe cTopoHbl AC.

YNPAXHEHWUA ANA MOBTOPEHA MM

362, Ha orpeske AB ormerunu Touky C tak, uro AC:BC =
= 2:1. Ha orpeske AC ormermnu Touky D Tak, uro AD:CD =
= 3:2. B kakom orHomeHun Touka D nenut orpesok AB?

363. Orpesxku AC u BD nepecekatores B Touke O, AB = BC =
= CD = AD. [Joxaxwure, uro AC | BD.

364. B tpeyroasauke MOE Ha croporne MO OTMETHIH TOU-
Ky A, B Tpeyronbuuke TPK #a cropone TP — Touky B Tak,
yto MA = TB. KaxkoBa rpagycHas mepa yrina BKP, ecniu MO =
=TP, LM = LT, LO= £LP, LAEO = 17°?

=158 HABNIIOLAVTE, PUCYITE,
Y KOHCTPYWUPYWTE,
DAHTAINPYWTE

365. Ha pucynke 244 nzobpaxeHa
OYeHb CJI0KHAA 3aMKHYTAA JOMaHas.
OHa OrpaHHYHUBaeT HEKOTOPYIO YacTh

naockocTu (MHOroyroiabHuk). Kak,
OTMETHB H& PUCYHKE JKOYI0 TOYKY,
M0 BO3MOXKHOCTH ObICTpee olpeje-
JIATH, MPUHAAJIEKUT T TOYKA MHO-
FOYrOJBHUKY HJIHA HET? Puc. 244




16. CyMMma yrnoB TPeyronbHuKa

16. Cymma yrnos TpeyronbHuKa

TpeyroJbHUK — KJKOYeBas (urypa niaasumerpud. Mup
TPeyroJbHHKOB pa3dHooOpasen. Ho BceM uM mnpucyme OIHO
CBOMCTBO.

Teopema 16.1. Cymma yznoe mpeyzonvnuxa pasna 180°.

Nokazamenvcmeo. © PaccMOTPUM IIPOU3BOJILHBIN Tpe-
yroasauk ABC. Tpebyercs fokasarts, uto LA + £B + £C =180°.

Yepes BepimiuHy B npoBeaeM NpPAMYIO @, NapajjelbHYIO
npamoit AC (puc. 245). Umeem: LA u £ 1 paBHBI KaK HaKpecT
JlesKaniue Ipy napajieabHsix npsameix a u AC u cexymeit AB.
Awnasiornuso jgokassiBaem, uro ZC = /3. Ho yramr 1, 2, 3
COCTABJIAIOT PA3BEPHYTHIN yrou ¢ Bepmneoit B. CiegoBaresbHo,
ZA+ ZABC+ £C =41+ £2+ £3=180°. &

CnencrBue. Cpedu yzao6 mpeyzonvnura xoms 6v. 06a
yzaa ocmpuie.

Hoka>kuTe 3Ty TEOPEMY CaMOCTOATEILHO.

Onpenenenue. BHemIHHM yrioM TpeyrolbHHKA
Ha3bIBAKOT YroJjl, CMEXKHBIH € YrJOM 3TOT0 TPeyroJbHHKA.

Ha pucynke 246 yrusi 1, 2, 3 aBAsA0OTCA BHEIIHUMHU yTIJIaMu
rpeyroiabauKa ABC.

Teopema 16.2. Bhewrnui yzon mpeyzoibHUKa paeen
cymme 06Yx Y2106 mpPeYyzoibHUKA, HE CMEHCHBLY ¢ HUM.

Hoxazameavemeo.© Ha pucyrke 246 /1 — BHem=HMiA.
Hazno mokasare, uro Z1 = /5 + Z6.

B a

Puc. 245 Puc. 246
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§ 3. NapannensHsie npamble. CyMMa yrnos TpeyronbHMKa

OueBuaso, uto L1 + £4 = 180°. Ta kak £4 + /5 + £6 =
=180°,ro L1+ L4=L4+ L5+ £6,0rciona L1 =/5+ /6. A

CnepmcrBue. Buewnuil yzon mpeyzonvnuxa 6onvute
Ka®cd020 U3 Yyzn06 mpeyzonvHUKA, He CMEHHBLX ¢ HUM.

JIOK&JKHTG 9Ty TeopeMy CaMOCTOATEJIbHO.

Ber y»xe 3Haere, 4TO B TPEYTrOJbHUKE IIPOTUB PABHBIX CTOPOH
JIesKaT paBHBIE YIJIBI, U HA06G0POT, IPOTHUB PABHBIX YIJIOB JIEXKAT
paBHble cTOPOHEI (1. 9, 10). OTO CBOMCTBO JOIOIHSAET CJIeAVIONIAA

Teopema 16.3. B mpeyzonvhuxe npomue Gonvwei cmo-
POHBL nexcum Gonrvwuill yzon, u naobopom, npomueé 6onvure-
20 yzaa nexcum 6onvuLas cmopouna.

Hoxkaszameavcmeo. ® Paccmorpum Tpeyroasauxk ABC,
y koroporo AB > BC. Hago gokasares, uto LZACB > ZA
(puc. 247).

ITockonbry AB > BC, to Ha cropoHe AB Haiijercs Taxas
Touka M, uro BM = BC. Ilonyuyuin paBHOOeJpEeHHEIN Tpe-
yronbEUK M BC, B xotropom ZBMC = ZBCM.

Tax kaxk £ BMC — BHemHU# yroa tpeyroasauka AMC, To
£ZBMC > £A. Cnexgyiomas <OenoYKa» JOKA3bIBAET IMEpPBYIO
JacThb TEOPEeMBI:

LACB > LMCB = £LBMC > LA.

Paccmotpum TpeyroasHuK ABC, v Kotoporo LA < ZC. Hanmo
nokasaTh, uTo BC < AB.

ITockounsry £C > ZA, To yroa C MOXKHO pa3fieIUTh Ha ABa
yrina ACM u MCB rak, ytro ZMCA = ZA (puc. 248). Toraa
AAMC — paBHOOepEHHBIHN ¢ paBHbIMHA cToponamu MA u MC.

B
B

C
Pnc. 247 Puc. 248
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- 16. CymMMa yrnos TpeyronbHuka

Hcnonb3ysa HEpaBEHCTBO TPEYTOJbHHKA, IONYYHM:
BC <MB + MC=MB+ MA=AB. A

O—w 3anaua. Meduana CM mpeyzoavrhuxa ABC pasHa
noazogure cmoporwvt AB. Joxaxcume, umo AABC — npamoyzons-
HbLL.

Pewenue.Ilo ycnoBuw AM = CM (puc. 249). Toraa B Tpe-
yroasHuKe AMC LA = LZACM.

Amnanoruuso BM = CM, 1 B TpeyroJb- C
HuKe BMC 4B = ZBCM.

B AACB: /A + 4B + LACB = 180°.

YuursiBasg, uro LACM + ZBCM =

= LZACB, umeeM: - -
Z/ACM + /BCM + ZACB = 180°% A M B
2 /ACB = 180°; Puc. 249
ZACB = 90°.

Crnenosarenbno, AABC — npsMOYTOJIBHBIN.

ﬂ DRI % < L7 5 -

@, Yemy paBHa CyMMa Yr/oB TPEYronbHuKa?

2. Kakoe HavMeHbLUee KONMYEeCTBO OCTPbIX YIIOB eCTb B niobom Tpe-
yronbHuke?

3. Kakow yron Ha3blBaT BHELLHWM YrIOM TpeyronbHuKa?

4. Kak cBfi3aHbl BHELWHWM Yron TpeyronbHWKa v ABa yria TpeyronbHu-
Ka, He CMeXHble € HUM?

5. CpaBHWUTE BHELWHWI Yron TpeyronbHyKa ¢ YrioM TpeyrosibHuka, He
CMEXHbIM C HUM.

6. ChopmynmpymnTte TeopemMy 0 COOTHOLWEHNM MeX/ly CTOPOHaMW U yr-
namu TpeyronbHWKa.

YMNPAXHEHUA

366." Haitaure TpeTuMil yroJ TpeyrojibHHKAa, €CJH JABa €ro
yrJa paBHBI 35° 1 96°.

367.° OnuE M3 YIJIoB TPEeYTOJLHUKA B 3 pasa MEeHbIIe APYroro
yria u Ha 35° MeHbIe TpeThero. Hanaure yriinl TpeyroabHUKA.

368." HaiiguTe yrisl TpeyroJbHUKa, €CJU HMX I'pajycHbIe
MepBl OTHOCATCS Kak 2:3 : 7.
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§ 3. NapannenbHbie npamMble. CyMMa YrnoB TpeyronbHUKa

369." Haiigute yribl PABHOCTOPOHHErO TPEYrOJLHHUKA.
370," Haiigure yrjbsl paBHOOEJPEHHOrO MPAMOYTOJBHOTO
TPEeyroJbHUKA.

371." YroJy npu 0OCHOBAaHUY PABHOGEAPEHHOI'0 TPEYTrOJLHHUKA
paBen 63°. Hailigzure yroa mpHu BepIIMHE dTOTO TPEYroJbLHUKA.

372, Haiigure yrasl 1pU OCHOBAHUYM PaBHOOEIPEHHOTO Tpe-
VIroJIbHUKA, €CJIM yroJ npu BepmuHe paBedH 104°.

373." Haitnure yrunl paBHOGeIpDEHHOTO TPEYTOJbHUKA, €CIIN
yYroJ IIpH BepiuuHe B 4 pasa 6oJble yrja IIpH OCHOBAHMUH.

874." Haiigure yrisl paBHOOEAPEHHOIO TPEYTOJIbHUKA, €CIU
yroJl Ipu OCHOBaHUM Ha 48° MeHbIle yrjia mIpu BepIINHE.

375." Haitaure yriisl paBHOOEAPEHHOI'0 TPEYTIOJILHUKA, €CJIN
oauH B3 HUX pased: 1) 110°; 2) 50°. CKoabKO penieEnii uMmeer
3agava?

376, Haiigure yrabl paBHOOEIPEHHOTO TPEYTOJIBHAKA, €CTIH
OIWH M3 HUX paBeH: 1) 42°; 2) 94°. CKONBKO pemieHud umeer
sazaua?

377." B Tpeyronsanke ABC £C = 90°, AK — 6uccexTpHca,
Z BAK = 18°, Haitgure yrast AKC u ABC.

378." B tpeyronsauke ABC AB = BC, CK — 0OuccekTpuca,
ZA = 66°. Haiinure £ AKC.

379." Buccexktpucst AK u CM rtpeyronsanka ABC nepeceka-
forcda B Touke O, 2 BAC = 116°, Z BCA = 34°. Haitnure ZAOC.

380." B paBuobGespenromM TpeyrosbEuke ABC ¢ yriom npu
BepuiuHe B, paBHBIM 36°, nmpoBenu 6uccekTpucy AD. JlokaxKu-
Te, 4TO TpeyronbHUKu ADB u CAD — paBHOOeApEHHEIE.

881." B rpeyroasauke ABC nposeJin 6uccexkrpucy BF. Haii-
nute yroa C, ecniu /A = 39°, ZAFB = 78°,

382.° [lokakure, 4TO €cJAM OAMH M3 YIJIOB TPEYIOJbHUKA
paBeH CyMMe JBYX JIPYTHUX VIJIOB, TO 3TOT TPEYTOJbHUK — IPs-
MOYTIOJIBHBIN.

383." Ha pucynke 250 ykakuTe BHEIIHHUE VTJIbL:

1) npu BepmiuHax E u F tpeyroansauka MEF;

2) npu Bepmuse E tpeyronpauka MKE.

384." Ha pucysnxe 251 ykaskure TPeyroJbHUKH, /Il KOTOPHIX
BHEIITHUM yTJIOM ABJssercs: 1) yron AMB; 2) yron BMD.

3856." OnuH M3 BHEIHWX YIJOB TPEYroJbHHUKa paBeH 75°.
Yemy paBHBI:
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16. Cymma yrnos TpeyronbHuKa

M B D
M
K E F N A 65
Puc. 250 Puc. 251

1) yron TpeyroibHMKAa IpHU 3TOM BeplIHHE;

2) cyMMa ABYX YIJIOB TPEYTOJLHUKA, HE CMEKHBIX ¢ HUM?

386." MoxxeT Iu BHEIIHUM YyTOJI TPEYTOJbHUKA OBITH MEHbIIIe
yria tpeyroiabHuka? B ciayuyae yTBepAHTEBHOIO OTBETA yKa-
KUTE BUJ TPEyroJbHUKA.

387.° Oupegenure BUJ TPEyroJibHHKA, €CJIU OJUH H3 €ro
BHEIIIHUX YIJIOB PaBeH yIJIy TPeYyroJbHUKa, CMEMKHOMY € HUM.

388." OauH U3 BHENIHHX VIJIOB TPeyroabHUKa pased 136°,
a OJHH M3 YIJIOB TPEYroJbHUKA, He CMEMKHEIN ¢ HuM, — 61°.
Hai#igure BTOPOI yroJ TPeyroJbHUKA, HE CMEKHBIN ¢ JaHHBIM
BHEILIIHUM.

389.° OauH M3 BHENIHUX VIJIOB TpeyroJbHMKa paseH 154°.
Haiigure yribl TpeyroJbHUKa, HEe CMEXKHbIE C HUM, eCJIM OJUH
M3 9THUX yIJIOB Ha 28° Goablle Apyroro.

300." OnuH U3 BHEIIHUX YIJIOB TpeyroJibHUKa paBeH 98°.
Haiianre yriasl TpeyroJabHUKA, HE CMEXKHBIE C HUM, €CJIH OOUH
U3 9TUX YrJoB B 6 pas MeHbIIe APyroro.

891." Haitgure yranl paBHOOEPEHHOTO TPEYTIOJALHUKA, €CIH
BHEIIHUM YTIOJI IIPHA ero BepuinHe paBeH 38°.

392." CpaBuuTe yrisl Tpeyroibauka ABC, ecau:

1) AB > AC > BC; 2) AB = BC, BC > AC.

393.° B rpeyronbauke ABC /A = 347, / B = 28°. Cpasuure
cropousl AB, BC u AC.

304." CpaBHuTe cTOPOHEI TpeyroabHuKka ABC, ecan:

1) £C > LA > 4 B;

2) 4B > /ZC, LA = ZB.

395.° JlokakuTe, YTO €CAM JBA VIJA OJHOIO TPEYTOJbHHKA
paBHBI COOTBETCTBEHHO ABYM yTJIiaM APYroro TpeyroJbHUKa, TO
M TPETBH YIJIBI STHX TPEYrOJLHUKOB PABHHEIL.
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r B C

396." Haitnure yrael paBHOGen-
PEHHOI'O TPEYroJbHUKA, €CJIH OAUH
13 ero BHEeIIHUX YIJI0B paBeH: 1) 54°;

N 2) 112°. CKONBKO pelIeHuH uMeeT
sajzayva?

307." Bremnuit yros pasHoOGen-

A D PEHHOro TpeyrojabHHKa paseH 130°.

Puc. 252 Haitaure yraer Tpeyronsauka. CKoub-

KO pellleHHi umeer 3agada’?

398." BuccekTpuchl yrios npu ochoBanun AC pasHOGepeH-
Horo tpeyronsHuka ABC nepecekaiorcs B Touke 0. [lokaxkure,
yto yroa AOC paBeH BHENIHEMY YIVIy TPeyrOJLHHKA IPU Bep-
muHe A.

399." Ha pucynke 252 BC | AD, ZA = 25°, ZB = 55°, Haii-
aute yrox CMD. )

400." Orpesok BK — OuccekTpuca paBHOGEAPEHHOTO Tpe-
yroasHuKka ABC ¢ ocHoBanmem BC, ZAKB = 105°. Haiiagure
yrasl Tpeyroabauka ABC.

401." Ha cropone AB Tpeyroasuuka ABC orMeTHIN TOUKY D
rak, aro BD = BC, ZACD = 15°, 2 DCB = 40°. Haiigure yrin
TpeyroasEuKa ABC.

402." Ha croponax tpeyronbauka ABC (puc. 253) ormMeTHIN
ToukHu E u F tak, uro £1 = £2. [lokaxkure, 4to £ 3 = £4.

403." Ha pucynxke 254 BC | AD, /B = 100°, ZACD = 95°,
ZD = 45°. Jlokaxure, uro AB = BC.

404." Yepes Bepmuny C Tpeyroabauka ABC nposeaeHa nps-
Masd, napajiyenbHad 6uccekTpuce AM TpeyroisHHUKA U nepece-
kawomasa npamyio AB B Touxke K. Haaure yrabl TpeyroabHuU-
ka AKC, ecom ZBAC = T70°.

Puc. 254




16. CyMMa yrnos TpeyronbHuka

405." B tpeyrossauke ABC GuccexTpuchl yriuos A u C me-
pecekaioTca B Touke O. Haiigure LZAOC, eciu ZB = 100°.

406." Jlokaxkure, 4To GMCCEKTPHCA BHEIIHErO yrja npu Bep-
LIHe PaBHOGEeAPEHHOr0 TPeYyroJlbHUKA apaJljieIbHa ero 0CHO-
BaHHUIO.

407." Toxkaxxure, 4TO ecau GHCCEKTPHCA BHEIIHEro yria
TPeyroJibHMKAa NapaJuie/ibHa ero CTOPoHe, TO 3TOT TPEYTOJIbHUK
PaBHOOEAPEHHBIN.

408." Yron npu ocHoBaruu AC paBHOGEPEHHOTO TPEYIOJb-
Huka ABC B 2 pasa Goxabine yria npu Bepmuee, AM — 6uc-
cexTpuca TpeyroabHuka. Jokaxure, uro BM = AC.

409." Tpeyronsuuk ABC paBHOGepeHHDIH ¢ ocHOBaHueM AC.
Ha cropone BC ormernan Touky M Tak, uto BM = AM = AC.
Haiigure yrousr Tpeyronsauka ABC.

410." Jloka>kure, 4TO B M1060M TPEyroJbHHUKE CYIIECTBYET
yroJ: 1) me mensmre 60°; 2) He Goabmre 60°.

411." OnpesenuTe BUA TPEYTOJIbLHUAKA, CIIH:

1) oguE U3 ero yrioB 0oJbIIe CYMMBI ABYX APYTHX;

2) m1060it 13 ero yrjaoB MeHbIE CYMMBI ABYX APYTHX.

412." Onpesenure BUJ TPeyroJbHUKA, €CJIH cyMMa JI00BIX
IBYX ero yrJioB 6oJibire 90°.

413." B tpeyronsauke ABC yron B — tynoii. Ha npogou-
JKeHMH CTOPOHBI AB 3a TOYKY A OTMETHJIM I[IPOU3BOJbHYIO
TouKky D. okaxkure, uro CD > AC.

414." B tpeyroabauke ABC ZC > 90°. Ha cropone BC or-
MEeTHJIM IIPOu3BOJAbHYIO TouKy D. Ilokakure, uro AD > AC.

415." CyuiecTByeT i TPeyroJbHUK, ABe OUCCEKTPUCHI KO-
TOPOTO MEePHEeHIUKYIAPHBI?

416." CymiecTByeT Jim TPEyroJbHUK, B KOTOPOM OXHA OMC-
CEeKTpHCa AEJUT IIOIoJaM Apyryo duccekrpucy?

417.” BuccexTpuca yria B paBHOGeIpeHHOr0 TPEyroJbHAKA
ABC pasbuBaer ero Ha JBa PaBHOOEAPEHHBLIX TPEYIroJbHHUKA.
Haiiaure yriusl Tpeyronbauka ABC.

418." B tpeyronsauke ABC /A = a, OMCCeKTPHUCHI BHEIITHUX
yraoB npu BepmnHax B u C nepecekaiorcs B Touke O, Hatigu-
Te ZBOC.

419." Orpesoxk AM — mexuana Tpeyroasauka ABC, Z/ CAM >
> /BAM. Jlokaxure, utro AB > AC.,
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§ 3. MNapannenbHble npamble. CyMMa yrioB TpeyronbHUKa

420." Ha 60x0BbIX cTopoHax AB u BC paBHOGEeJPEHHOTO Tpe-
yrosbauKa ABC oTMeTuad cooTBeTCTBeHHO TOukM E u F Tak,
yro AC = AF = EF = BE. Haiizure yrian Tpeyroasauka ABC.

421." B rpeyronbuuxe ABC AB =2 cm, ZA=60°, ZB =170
Ha cropone AC ormeruau Touky D Ttak, uro AD = 1 cm. Haii-
auTe yrabl Tpeyroasauka BDC.

YNPAXHEHWUA ANA NOBTOPEHNS S—_——

422. Ha npsamoit ormeruan roukn A, B u C Tak, uro Touka B
nesxuT Mexny Touxkamu A u C u BC = 2AB. Ha orpeske BC
ormermin Touky D rtak, uwro BD:DC = 3:7. Haiinure paccro-
AHAe MeKJy cepeuHaMu 0Tpe3koB AB u CD, ecam orpesok CD
Ha 16 cm anuaHee orpeaka BD.

423. Ha meauane BM tpeyronsauka ABC ormeTHsn Touky O
rak, uro Z/OAC = ZOCA. Jloraxure, uro AABC — paBHOGe]-
PEHHBIH.

424. J[loxakurte, 94TO CymMMa JJIUH JBYX CTOPOH TPEYroJbHM-
Ka OOJIbIIe YABOEHHOI AJIMHBI MeJANAaHbl, IIPOBEJAEHHON K Tpe-
TheHl CTOpOHE.

s HABJIIOAAWTE, PUCYATE,
KOHCTPYUPYWTE, DAHTAIUPYIATE
425. CymecTByeT JIU IIeCTUYTOJbHUK, Y KOTOPOrO HUKaKue
JIBe TMATOHAJIM HE UMeloT O0LINX TOYEeK, OTJIUYHBIX OT BEpPIIHH?

17. MpAMOYronbHbIN TPeyroNbHUK

Ha pucynke 255 uzobpakeH NpsaMOyroib-

4 ub1it Tpeyroasank ABC, y koroporo £ C = 90°.

%Oa CTOpOHY IPAMOYTOJIBHOTO TPEyroJibHHKA,

Q& IPOTHBOJIEIK ALY IO NpsSIMOMY YTJIy, Ha3blBalOT

2, rUIIOTeHY30#, & CTOPOHBI, IPUJIeKALe K IIPH-
MOMy yriy, — Kareramu (puc. 255).

Jlna poxasaresbCcTBAa PABEHCTBA JBYX Tpe-

C  Karer B VrOJBbHUKOB HaXO/JAT UX PaBHbIE dJIE€MEHThI.

Puc. 255 V n1100bIX ABYX NPAMOYTOJbHBEIX TPEYyroJbHU-

pS

Karer
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17. MpAMOYronbHbIM TpeyronsHUK

KOB TaKHe 3JIeMEeHThI eCTh BCerjia — 3T0 NpAMEBIe yrJibl, [loaToMy
1A IPAMOYTOJBHBIX TPEYTOJbHUKOB MOXKHO ¢HOPMYIMPOBATH
«I1epCOHAJNIbHBIEe» TIPU3HAKM PABEHCTBA.

Teopema 17.1 (npu3HaK paBeHCTBA NPAMO-
YyrOJdbHBIX TPEYTOJNBHUKOB 10 'HIOTEHY3€e U Ka-
TeTy). Ecau zunomenyaa u xamem 00H020 NPAMOYZOLbHOZO
Mpey2onNbHUKA COOMBEMCMEEHHO PAGHbL ZUNOMEHY3E U Ka-
memy 0pyz020, Mo MaKue MpPeyzoibHUKL PAGHBL.

Hokaszameavcmso. ® Pacemorpum Tpeyroasauxu ABC
u A BC, yxoroprix £C = ZC, =90°, AB=AB,,6 AC = AC,
(puc. 256). Hago nokasare, uro AABC = AABC,.

Pacnonosxkum tpeyronsaukn ABC u A B C,| Tak, 4T06BI Bep-
IMHA A COBMeCTUIAch ¢ BepmnHO# A , Bepmiunsa C — c Bep-
muHoM C|, a Touku B u B, s1eKanu B Pa3HBIX MOJYILIIOCKOCTAX
OTHOCHTeNIbHO npsamoit A C, (puc. 257).

Umeem: LA C B+ £ZA,C,B, = 90° + 90° = 180°. 3naunr,
yron BC B, — passepHyThId, u Torjga Touku B, C,, B, nemxar
Ha oAHON npamoit. ITonyunau paBHOOEIPEHHBIN TPEYIOJLHUK
BA B, c Goxkoseimu croponamu A B u A B u Beicoroit A C,
(puc. 257). Torna A ,C, — Meaunana aroro TpeyroabHuka, u C B =
= C,B,. Cnenosarensno, AA BC, = AA B C, no Tperbemy npu-
3HAKY PABEHCTBA TPEYTOJbHUKOB. A
- Ilpm pemesuwm 3a7a4 yA00HO IOJIB30BATLCA M APYTHMH MPH-
3HAKAMHU PaBEeHCTBA IIPAMOYIOJBHBIX TPEVIrOJbLHHUKOB, HEIO-
CPEACTBEHHO BBITEKAION[MMHM M3 NPH3HAKOB DPABEHCTBA Tpe-
YTOJIBHUKOB.

A A, ' A, (A)
1 4
B C C; B, B C; (©) B,
Puc. 256 Puc. 257
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§ 3. MapannenbHblie npsmMeie. CyMMa yrnos TpeyrofibHuKa

Il pyusHak paBeHCTBA NPAMOYTOJIBHBIX Tpe-
YyroXBHMKOB IO ABYM kKaTeTaM. Ecau kamemut o0Ho-
20 NPAMOY20LbHO20 MPEYZONLbHUKA COOMEEMCMEEHHO PABHbL
Kamemam 0pYyz2020, MO MaAKue mpey2onbHUKU PAEHBL.

[IpusHak paBeHCTBA NMPAMOYTFOJBHEIX Tpe-
YyrOJNBHUKOB IO KaTeTy M NPpHUJeXalmemy OCT-
pomy yray. Ecau kamem u npunemcauuii k Hemy ocmpoLii
Y201 00HO020 NPAMOY2Z0LbHOZ0 MPEY2ZOLLHUKA COOMEEMCMEEH-
HO PA6HbL Kamemy U npunelcauemy K Hemy ocCmpomy yzry
dpyz020, mo maxue mpeyzonbHUKU PAGHbL.

OueBUAHO, YTO €CJU OCTPHIM YroJ OZHOTO MPAMOYTOJIHLHOTO
TPEeyroJbHUKA PABEH OCTPOMY YTy APYTOro IPAMOYIOJLHOrO
TPeyroJbHHKA, TO PABHEI ¥ JIBa APYTIUX OCTPLIX yria. Bocrmosas-
30BaBIINCH 3TUM YTBEPIKA€HUEeM, CIIMCOK IIPU3HAKOB PaBEHCTBA
[IPAMOYTOJBHBIX TPEYIOJBHHKOB MOYKHO AOIIOJHUTE eIlle ABYMS
NIPU3HAKAMH.

IIpusaHak paBeHCTBA NPAMOYTrOJBHBIX Tpe-
VFOJBHUKOB IO KaTeTy M NPOTHBOJEXalleMmMy
ocrtpomy yray. Eecau xamem u npomueonexcawui emy
ocmpuilil Y20 00H020 NPAMOY2ZONLLHO20 MPEY2ONbHUKA COOM-
6emCcmeeHHO PA6HbLL Kamemy U NPOMUBONENAUeMY emy
ocmpomy yany 0pyz2020, mo maxkue mpeyzonbHUKU PAEHbBL.

IlpuaHak paBeHCTBaA NPAMOYTOJNBHBIX Tpe-
VIFOJXBHUKOB IO THIOTEHY3€ U OCTPOMY yray.
Ecnu zunomenysa uw ocmpulil y2on 00H020 NPAMOY2ZONbHOZ0
mpeyzonvHUKA COOMEemcmeeHHo PAGHbL 2unomeny3e u ocm-
pomy yzny 0pyz020, mo maxue mpey20nibHUKU PAGHbL,

B B,

IIpumep. [Joxka)kure paBeHCTBO
IIPSAMOYTOJbHBIX TPEYrOJbHUKOB IO OC-
TPOMY yIJIy ¥ OMCCEKTpHCe, IIPOBEJIeHHON
M3 BEPIIUHBI 3TOTO yrJa.

D D, Pewenue.B tpeyronbHUKax ABC

® — u ABC, (puc. 258) £LC = £LC, = 90°,

C A € A, £BAC=/BAC,, orpesku ADuA D, —
Puc. 258 ouccekTpucel, AD = A,Dl,
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17. MpAMOYronbHbIN TPeYronbHUK

Tax kak AD = A D,
1
ACAD=E£BAC=%AB,A,C, = £C,AD,,

TO IpAMOyroJbHble TpeyronbHukn ACD u A C D, paBHH IO
TunoTenyse u ocrpomy yray. Torga AC = A C| ¥ NpAMOYTOJb-
Hble TpeyronbHuKE ABC u A B C, paBHEI IO KaTeTy W npuJe-
JKaueMy OCTpOMY yriay.

® 1. Kakoir TPEYroNbHUK Ha3bIBaKOT NPAMOYIONbHbLIM?

2. Kakylo CTOpOHY NpsMOYrofibHOro TPeYrofibHUKa Ha3biBaloT runore-
Hy3omn? .

3. Kakylo cTopoHy NpPAMOYronbHOro TPeyroNbHMKa HasbiBakT KaTe-
TOM?

4. ChopmynupyinTe Npu3Hak PaBeHCTBa NPAMOYrONbHbBIX TPEYronbHU-
KOB MO rMNOTEeHy3e 1 KaTeTy.

5. CchopmynupyinTte NpusHak paBeHCTBa NPAMOYTONbHbLIX TPEYrONbHM-
KOB MO [IBYM KaTeTam.

6. CchopmMynupymnTe NpU3HaK paBeHCTBa NPAMOYTONbHbIX TPEYrONbHN-
KOB MO KaTeTy 1 NpunexatiemMy ocTpoMy yriy.

7. ChopmMynmpywTte Npu3Hak paseHCTBa NPAMOYIrONbHbIX TPEYroNbHU-
KOB MO KaTeTy 1 NpOTUBONEXALLUEMY OCTPOMY Yriy.

8. CchopMynupynte Nnpu3Hak paBeHCTBa NPAMOYTrONbHbIX TPEYronbHN-
KOB MO rUMOTEHY3e 1 OCTPOMY Yrhy.

9. Hemy paBHa CymMma OCTPbIX Yr/I0B NPAMOYTroNbHOIo TPeyronbHUKa?

NPAKTUYECKUE 3AAAHNS EEERSS———

426." C moMompio TPAHCIOPTHPA M JHHEHKH MOCTPOTe
IPAMOYTOJAbHBIA TPEYrOJbHUK:
1) KaTeTsl KOTOPOTO PaBHBI 3 ¢M U 4 cM;
2) OMH M3 KaTeTOB KOTOPOT'O paBeH 2,5 CM, a NpUJIesKallui
K Hemy yroua — 40°;
3) runmoreHy3a KOTOpOro paBHa 6 ¢M, a OZMH W3 OCTPBIX
yrjos — 70°.
0003HaYbTE HOCTPOEHHBIE TPEYIOJbHUKHU, VKAXKUTE B Kax-
JIOM M3 HUX KaTeThl U TMIOTEHY3Y.
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§ 3. MNapannensHble npambie. CymMma yrnos TpeyronbHUKa

427. C nomompbio TPAHCIOPTHPA ¥ JHHEHKH MOCTPOiiTe
paBHOGEIPEHHBII TIPSAMOYTOJbHBIH TPEYTOJbHUK:

1) ¢ KaTeToM, paBHBIM 5 CM;

2) ¢ TMIIOTEHY30i1, PaBHOI 4 cM.

l, YNPAXHEHUS M

428." Ha pucynxke 259 uzobpaxen rpeyroasauk MKE ¢ nps-
MbIM yIJIOM npu BepmiuHe K. YKamure:

1) KaTeTsl ¥ THIIOTEHY3Y TPEYTrOJLHHKA;

2) Karer, npuJexamui ¥ yray E;

3) Karer, npoTUBOJeKaIuK yray M.

429." Ha pucynke 260 AD — Bbicora Tpeyroasaunka ABC.
Haiiiure Ha 3TOM PUCYHKE NPAMOYIOJIbHBIE TPEYTOJbHUKH,
VKaXUTe B Ka’K/JOM M3 HUX KATEeThl U T'HIIOTEHY3Y.

430." OxuH U3 0CTPHIX YIIIOB IPAMOYTOJIBHOTO TPEYIOJBHM-
Ka paBeH 43°. Haiigure BTOPOil OCTPHIN yTroJI.

431." B paBnobegpenHomM tpeyroabHuke ABC (AB = BC)
NPOBE/IeHa BICOTA AH. Haiiaure yron CAH, ecniu ZB = T6°.

432. Vron mexy 0OCHOBaHHEM paBHOGEAPEHHOIO TPEYTOJIb-
HUK& ¥ BBICOTOH, IPOBEAEHHOI K O0KOBOM CTOpOHEe, paBeH 19°.
HaiizuTe yriael JaHHOIO TPeyroJibHUKA.

433." Ha pucynke 261 AB | BC, CD 1 BC, AC = BD. Jlo-
KaXxure, 4To AB = CD.

434. Ha pucynke 262 MO = FO, ZMEO = ZFKO = 90°.
Hoxaxkxure, uro AMEO = AFKO.

435." VI3 Touex A u B, JeKamux B OZHOH MOJYIIOCKOCTH
OTHOCHUTENLHO IPAMOM @, ONYIIeHb! IepuneH uKyIapsl AM u BK
Ha arty npamy, AM = BK. Jlokaxure, uro AK = BM.

436." Ha pucynke 263 AB = CD, AB| CD, BM | AC,
DK 1 AC. Jloxkaxkure, uro BM = DK.

M B

—

Puc. 259 Puc. 260
128




17. MpAMOYronbHbLIN TREYronbHWUK

_ M F
D E K

Puc. 261 Puc. 262

437. Ha pucynke 264 AB = BC, CD L AB, AE 1 BC. Jlo-
kaxkure, yro BE = BD.

438." Ha 6uccekTpuce yria ¢ BepIIMHON B Touke B oTMeTH-
JU TOYKY M, M3 KOTOPOH ONYCTHUIMN NepHeHAUKyJasapsl MD
n MC Ha cropoHs! yriaa. Jokaxure, utro MD = MC.

439. Ha cropoHax yrja ¢ BepIIMHOH B TOukKe B OTMeTHIHX
Touku A u C tak, uro AB = BC. Yepe3 Touku A u C mposeiu
npAMble, NMepHeHIUuKYIspHble cropoHaM BA u BC cooTBer-
CTBEHHO, KOTOpPhIe€ mepecexkarTcsa B Touke O. Jlokamure, 4TO
ayy BO — 6uccexkrpuca yrina ABC.

440." [lokasxuTe, 4TO BHICOTHI PABHOOEIPEHHOI'0 TPEYIrOJib-
HUKAa, TPOBeJeHHbIE K €ro G0OKOBBIM CTOPOHAM, PABHBI.

441." [Joxkasxure, 4TO €CJIM ABE BLICOTHI TPEYTOILHHUKA PABHBI,
TO 3TOT TPEYTOJbHHUK ABJIAETCA PABHOOEAPEHHEIM.

442" JToxauTe paBEHCTBO NPAMOYIOJIBHBIX TPEYroJbHIKOB
110 KaTeTy W OMCCeKTpHCe, NPOBEAEHHON U3 BEPILMHEI IPAMOI0
yraa.

443." [lokaKkuTe paBeHCTBO IIPAMOYTOJbHBIX TPEYTrOJbHUKOB
MO0 KaTeTy M BBICOTE, NPOBEAEHHOH M3 BEPIIMHBLI NPAMOrO
yria.

444." JTokakuTe paBeHCTBO IPAMOYTOJBLHEIX TPEYroJbHIUKOB
1o Karery U OMcceKTpuce, MPOBEJEHHON W3 BEPIIMHEI IIPUJIE-
JKaIlero K aToMy KaTeTy OCTPOro yrJa.

B c

A D B D A
Puc. 263 Puc. 264
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445." Jloka)uTe paBEHCTBO MPAMOYTOJBHBIX TPEYTOJbHUKOB
110 KaTeTy U MeJuaHe, IPOBEAEHHOH K APYroMy KaTeTy.

446." JlokaxuTe, YTO B PABHBIX TPEYTrOJbHHUKAX BBICOTHI,
ONyIIeHHBLIE Ha COOTBETCTBEHHO PaBHBIE CTOPOHBI, PABHAI.

447. lokauTe paBEHCTBO OCTPOYTIOJIBHBIX TPEYTOJIbHUKOB
IO CTOPOHE M JBYM BBICOTaM, IIPOBEJEHHBIM M3 KOHIIOB 3TOM
CTOPOHHI.

448" JoxaXuTe PaBEHCTBO TPEYIOJHHHKOB II0 CTOPOHE
¥ OPOBEJEHHBLIM K Hell MeJuaHe M BBICOTE.

449." TIpamas nepecekaer cToposEsl AB n BC TpeyroibHUKa
ABC coorBeTcTBeHHO B Toukax M u K, ABAAIOIUXCA cepeu-
HAMH 3THUX CTOpPOH. [{oKa)kuTe, 4TO BEePINUHBI JaHHOTO Tpe-
YrOJIbHHKA PaBHOY/AJIeHBI OT npaMoil M K.

450)." IIpamasa nepecekaer cTopoHsl AB 1 BC TpeyroJsHUKA
ABC B Toukax M u K CcOOTBEeTCTBEHHO. BepIIMHBEI AaHHOTO
TPeyroJbHUKAa PaBHOYJAJeHE! oT npamMoi M K. JlokaxxuTe, 4TO
roukn M u K aBiaaioTcs cepenuHaMu ctopoH AB u BC coor-
BETCTBEHHO.

451." Bricotsl AM u CK Tpeyronsauka ABC nepecexkamoTrcs
B Touke H, HK = HM. [lokaxuTte, yto AABC — paBHOOEx-
PEHHBIHA.

452." Boicorsl ME u NF tpeyronsauxka M KN mepeceKaroT-
ca B Touke O, OM =ON, MF = KE. loka:xure, ato AMKN —
PaBHOCTOPOHHMH.

453." Mo:KHO JH yTBepKAaTh, YTO €CJIH JIBE CTOPOHLI ¥ BbI-
coTra, IPOBEJEHHAA K TPEeThei CTOPOHEe, OJJHOT0 TPeyroJbHUKA
COOTBETCTBEHHO PaBHBI JIBYM CTOPOHAM M BBICOTE, IPOBEJIEHHOHN
K TpeThbeil CTOpOHE, APYroro TpeyroJbHUKa, TO 3TU TPEyrojb-
HUKH PaBHEI?

454.” JlokaxuTe paBeHCTBO TPEYTOJBHUKOB II0 JBYM yIiaaMm
¥ BBICOTE, NMPOBEAEHHON U3 BEPIINHEI TPETHEro yrIJa.

A

\ )
)\ YIMPAXKHEHUA A1 MOBTOPEHWS N

455. Yraelt ABC u DBC — cmexHbIe, 1yd BM IpUHAAJIEIKUAT
yray ABC, nyy BK — yray DBC, £ MBC = ZCBK = 30°, yroa
DBK B 5 pas 6oxnbme yraa ABM. Haigure yrast ABC u DBC.
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18. CBouncTBa NPAMOYrONLHOMO TPEYroNbHUKa

456. Ha 6oxoBuix cTroponax AB u BC B c
paBHOOeapeHHOro TpeyroabEuKa ABC oT- V
METHJIM COOTBETCTBeHHO TouKu M u K Taxk,
aro BM = BK. Orpesxn AK u CM nepe- , A o
cexkaiorca B Touke 0. Jlokaxure, 4To:

1) AAOC — paBHOOGEPEHHBII;

2) npamasi BO — cepeAWHHEIN MepIeHIUKYIAp oTpe3ka AC.

457, Ha pucyske 265 AB = CD, BC = AD. [loka:xurte, 4TO
AO = OC.

Puc. 265

Y3 HABNIONATTE, PUCYY

S KOHCTPYUPYWTE, DAHTA3NPY

458. MoXHO JH 3aMOCTHUTH IJIOCKOCTH Ta-
KUMHM (UrypaMu, Kak usobpakeHHas Ha pH-
cyHke 266? Puc. 266

18. CBOMCTBA NPAMOYrO/NbHOrO TPeyronbHUKa

Teopema 18.1. BnpamoyzonvHom mpeyzonivHuke 2uno-
meny3a 6onvuie Kamema.

Hdorxasameavcmao.© Kaskasiit U3 KATETOB JIEKUT NPOTHB
OCTPOro yrJja, a I'MIOTeHy3a JIeKHT OPOTHUB IPSAMOro yrja.
IIpsimoii yros GoJjipIlle OCTPOro yria, CJeZ0BaTeJbHO, B CHIY
Teopembl 16.3 runorenysa Gosbie Ja060r0 U3 KaTeToB. A

Cnencreue. Ecau u3 o0nod mouxu, ne nexauyel Ha
npamou, K 3moi npamol npoéedenb. nepnenouKyaip u Ha-
KLOHHAA, MO NepneHduKynap MeHbule HAKLOHHOU.

Ha pucyske 267 orpesok AB — nepmneH- A

JAUKyaap, orpe3ok AX — HaKJOHHaA,
AB < AX.
YacrTo npu penieHuM 3a5ad UCIOJb3YIOT
pe3yJbTaThl CIEAYIOMIUX ABYX 3a1a4.
O—w 3angaua 1. Kamem, aexawuil a a
NpOmue Yzaa, eLUNUHA KOMOPOZO PABHA g X
30°, paser nonosure zunomenyswi. Puc. 267
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§ 3. MapannenbHble npaMele. CymMma yrnoB TPeyronbHuKa

A Pewenue. PaccMOTPUM TPEYTOJIbHUK
ABC, B xotopom LACB = 90°, ZA = 30°.

Hano goxasats, uto BC = %AB

Ha npsamoit BC orinoxum otpe3ok CD,

paBublii orpe3dky BC (puc. 268). Toraa

AABC = AADC no gBym Kareram. JleicTBu-

B C p TenbHo, cropoHe! BC u CD paBHBI 110 IOCTPO-
Puc. 268 enn, AC — 0011as CTOPOHA 3TUX TPEYToJIb-

. HUKOB m ZACB = ZACD = 90°. Toraa

Z DAC = 30°. Orciona Z BAD = Z/ADB = 60°. CiegoBaTesbHO,
ZABD = 60° u TpeyrosibHuK ABD — paBHOCTOPOHHMI. 3HAYHUT,

Bc=1Bp=14aB.
2 2

O—w 3anaua 2. Ecau xamem paéen nono8UHe zunome-
HY3bL, MO Y204, AeHaWUll npomueé amozo kamema, pagex 30°.
Pewenue. PaccmoTrpuM TpeyroabHuK ABC, B KOTOpOM

ZACB = 90°, BC = %A.B Hano nokasats, uto ZA = 30°.

Ha npsawmoit BC orioxkum orpe3ok CD, paBHbIH oTpe3ky BC
(puc. 268). Torga AB = BD. Kpome Toro, orpe3ok AC aABjidAer-
cA MeJIuaHOil M BhICOTOM TpeyroiabHuka BAD, cienoBaTesbHO,
0 NpU3HaKy paBHOOeApeHHOro Tpeyroasanka AB = AD. Teneps
fAcHO, uTo AB = BD = AD u TpeyroisHuK BAD — paBHOCTO-
pourmnit. Tak kKak orpesok AC — OucceKTpHCca TPeyroJbHUKA

BAD, 1o ZBAC = %zw = 30°.

.;, e
® 1, Kakan 13 CTOPOH NPAMOYTONLHOIO TPEYroNbHMKA ABNAETCA HanbBOb-
wewn?
2. KakoBO CBOWCTBO KaTeTa, Nexallero npoTve yrna, pasHoro 30°7?
3. KakoBa rpafycHas Mepa yrna, nexawlero npoTvs Kateta, paBHOro
NONOBWHE MMMNOTeHY3bl?
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18. CBowcTBa NPAMOYrONbHOrO TPEYroNbHUKa

YNPAXHEHAA I

459." CTopoHBI NPAMOYTrOJBHOIO TPEYrOJbHUKA PABHBI
24 cM, 10 cm u 26 cm. Hafigure KaTeTsl ¥ rAIIOTEHY3Y AAHHO-
ro TPEeyroJibHUKA.

460." B mpamoyroasHoM Tpeyroasuuke DEF runorenysa DE
pasHa 18 cm, ZD = 30°. Haiigure xarer FE.

461." B npsmoyrosbHoM TpeyronsEuke MKC /M = 90°,
ZC = 60°, CM = 7 cm. Haiigure runorenysy CK.

462." B pasHOocTOpOHHeM TpeyronbauKe ABC Touka D — cepe-
auHa cTopoHbl AB. VI3 510 TOUKM ONYILEH NepneHAuKyaap DE
Ha cropony AC. Haiimure oTpesku, Ha KOTOpble Touka E pasbusa-
eT oTpe3ok AC, eciy CTOPOHA JAHHOI'O TPEYroJILHUKA paBHa 16 cm.

463.° B tpeyronmbauke ABC £C = 90°, CK — Beicora, CK =
= T7 em, AC = 14 cm. Havigure £ B.

464." OauHE U3 YriIoB NPAMOYIOJBHOIO TPEYroJbHHUKA PABEH
30°, a pasHOCTH TMIIOTEHY3hl XU MEHBIIIEro Karera — 9 CM.
Haiigure 3T CTOPOHBI TPEYTOJBHHUKA.

465.” B rpeyronbauke ABC /A = 30°, ZB = 45°, CK — BHI-
cora, AC = 10 em. Haiigute orpe3ok BK.

466." B tpeyronbauke ABC £C = 90°, ZA = 30°, CD — BbI-
cora, BD = 7 cm. Haligure runorenysy AB.

467." Ha pucyuke 269 AB — nepnengukynsp, AC — Ha-
kaoHHas, AC = 2 cm. Haiigure yron ACB u aiuHYy neprneHu-
Kyaspa AB, ecim 3ra AJWHA, BBIPDAKEHHasi B CaHTHUMeTpax,
paBHA IIEJIOMY YHUCIY.

468." OcHoBaHMe paBHOOEAPEHHOT0 TPEeYTrOJLHHKA DPaBHO
18 cM, a oguH u3 yraoB — 120°. Haligure BEICOTY TPEyroJib-
HUKAa, IPOBEJEHHYIO U3 BEPILIMHLI YIJIa IPH €ro OCHOBAaHUHU.

469." B paBuobespeHHOM TpeyrojbHuke ABC ¢ OCHOBaHMEM
BC nposesu Beicory BM, BM = 7,5 cm,

Z MBC = 15°, Haiigute 60k0ByI0O cTOopo- A
HY TPeyToJIbHAKA.

470." Buccexkrpucel AM u BK paBHO-
cTopoHHero tpeyroanbEnka ABC nepece-
kajorcs B rouke O. [lokaxure, 4ro g C
AO:OM = 2:1. Puc. 269
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471." B tpeyronsauke ABC /C = 90°, 2B = 30°. Cepe-
OVUHHBIA NEepPNeHAUKYIASAp oTpe3xka AB mepecekaer ero B TOU-

ke M, a orpesok BC — B Touxe K. [lokaskure, uro MK = -;-BC.

472." B tpeyronsauke MKE /K =90°, ZE = 30°, KE =
= 12 cm. Haiigure 6uccekTpucy MC TpeyroJbHHKA.

473.7 B tpeyroasauke ABC /C = 90°, ZBAC = 60°, or-
pesok AD — 6muccekTpuca, orpe3ok CD Ha 3 ¢cM MeHbIlIe OTpes-
ka BD. Hawaure 6uccekrpucy AD.

YTIPAXKHEHWSA OANA NOBTOPEHWA IESE——

474. Ha pucyuke 270 AB = BC, AM = KC, LZAKE =
= LZFMC. HDoxaxure, uro AFBE — paBHOOGEIDEHHEI.

B B C

E F

A~ M K C A D
Puc. 270 Puc. 271

475. Yepes BepmunHbl A u B tpeyronbHuka ABC npoBeseHbl
IIpsIMble, NepIeHIUuKYIApHbIe OuccekTpuce yria ACB u nepe-
cexaromue npameie AC u BC B Toukax M u K COOTBETCTBEHHO.
Haiinure nepumerp Tpeyroasauka ABC, ecaiu AC > BC, CM =
=6 cm, BK = 2 cm, AB = 7 cm.

476. Ha pucynke 271 BC | AD, ayu CA — 6uccexTpuca
yraa BCD, AD = 9 cm, AC = 8 cm. Haiigure nmepumerp Tpe-
yronbHukKa CAD.

477. Paspe:KbTe KapTOHHLIA TPEYTOJILHUK HA TPU YacTH TaK,
uTOOBI, NIepeBePHYB KaKAYIO M3 HUX, MOXHO ObLIO OB CHOBA
CJIOKUTh TPEYroJLHUK, PABHBIN JaHHOMY.
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Wtorn

nTorn

B aTom naparpadge:

® ObIIM BBEAEHBLI TAKHE MOHATHA:

vV Vv

YV VV

napaJujeJIbHbIe IIPSIMEIE;

OJHOCTOPOHHUE, HAKPECT JIeXKallje, COOTBETCTBEHHbIE
VYIJIBI;

paccTosiHUE MeXy NMapasiiebHbIMA IIPAMBIMHA;
BHEIIIHUI yroJl TPEeYTroJIbHUKA;

TUIIOTEeHy3a, KaTeT;

® BBl U3YYMJIN:

VVVYVYVYVY

v

aKCHOMY IapaJIIeIbHOCTH IPAMBIX;

CBOMCTBA NapaJLIeJIbHBIX MIPAMBIX;

NPU3HAKHU [1apPa/IeJTbHOCTH IPAMBIX;

CBOMCTBO CYMMBI YIJIOB TPEYTOJBHUKA;

CBOMCTBO BHEIIHEro yrijia TPeyroJabHUKA;

NIPU3HAKH PABEHCTBA IPAMOYIOJLHBEIX TPEYIOJbHH-
KOB;

CBOMCTBA MPSAMOYI'OJIBHBIX TPEYTrOJbHUKOB.

135

e |




§ 3. MNapannensHble npamMble. CyMMa yrnoB TpeyroNibHUKa

3A[AHUSA B TECTOBON ®OPME «MPOBEPb CEBSI»

1. Kaxoe U3 claeAyIOIIUX YTBEPKIAEHUH BEpHO?

A) Ecau 1Ba oTpe3ka He MMeIoT 001X TOYeK, TO OHM IapaJ-
JIeJIBbHBL.

B) Ecan gBa siyda He MMEIOT OOMIMX TOYEK, TO OHU IapaJ-
JIeJIBHBI.

B) Ecan 1y4 ¥ OTPe30K He UMEKT OOLIMX TOYeK, TO OHH
TapajiesbHbI.

I') Ecnu ABe mpsiMble He MMEKT OOIIUX TOYEeK, TO OHW Ia-
pasieabHBbl.

2. Kakoe u3 cieAylonux yTBEPKICHUI BepHO?

A) Yepe3 TouKy, He NPHHALIEKAIIYIO AaHHOU NPAMOMH,
IPOXOJUT TONBKO OXMH OTPE3OK, NMapaJIJIebHbIH 3TOH NPAMOi.

B) Yepes TouKy, He IPUHAAJIEKAINYIO JAHHON NIPAMOM, IIpo-
XOIUT TOJLKO OAWH JIy4, IapaslJIeJIbHbIA 3TON IPAMOM.

B) Yepes TOUKY, He IPUHAJJIEKALILYIO JaHHON NIPAMOM, IIPOXO-
IUT GECKOHEUHO MHOrO PAMBIX, HE APAJIJIETBHBIX 9TOH IIPAMOM.

I') Yepes TOUKy, He IPUHAAIEKANIYIO JAHHOH NIPAMOI, IIPO-
XOIAT TOJBKO JIBe NpAMbIe, TapajyelbHble 9TOH IPAMOM.

3. Kakoe u3 cieAyiONUX YTBEP:KASHUNA OIINO0IHO?

A)Ecma|bub|ec, t0alec.

B)Ecima LbubLe,t0alc.

B)Ecima Lbub Lc,T0a Ll c.

I'NEcma|buelb, toc L a.

4. Ha xaKoM U3 PUCYHKOB NpsAMble a U b napajjierbHbl?

A) B) B) )

120°

5. Kakoe u3 ciaeayionux yTBepKAeHH omnbouHo?

A) Eciz cyMMa yriyioB OZHOU Iaphl HAKPECT JeKalluX yriioB
paBHA CYMMe YIJIOB JAPYI'Oi IMapel, TO NPAMbIe He Mapajjie/lbHbl.

B) Ecsin HakpecT Jiexaiue yribl He paBHBI, TO IPAMbBIE He
napaJijieJIbHbI.
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B) Ecniu cymma OAHOCTOPOHHMX YIVIOB He paBHa 180°, To
npsAMbIe HE IapaJijeJbHEI.
T') Ecin cooTBeTCTBeHHBIE YIJIBI HE PABHBI, TO NPSAMBIE HE

napaJijiesIbHbI.
6. CKOJIBKO BHEIIHUX YIJIOB ¥ TPEyroJbHUKa?
A) 3; B) 6; B) 4; r) 9.

7. Hemy paBHaA CyMMa BHEIIHHUX YTJIOB TPEYrOJbHUKA, B3s-
THIX IO OJHOMY IIpDH KaKXJoi BepiiuHe?

A) 180°% B) 300°%; B) 360°; I') 100°.

8. B rpeyronsauke ABC 6uccexktTpuck! yrioB A u C nepece-
karorca B Touke O. Kakoe u3 ciaeayoiiux paBeHCTB BEPHO?

A) ZAOC = 90° — %43; B) LAOC = 90° + %43;
B) ZAOC = 90° — /B: I') ZAOC = 90° + /B.

9. B tpeyronbauke ABC BBICOTEI, IPOBEACHHbIE U3 BEPIINH
A u C, nepecekarres B Touke O. Kakoe U3 cieyIolnx paBeHCTB

BepHO?
A) ZAOC = 90° — /B; B) ZAOC = 90° + /B;
B) ZAOC = 180° — /B: T) ZAOC = 180° — -21;43.

10. Kakoe u3 cileAyoOIHuX YTBEPKAEHUN BepHO?

A) Ecii 1Be CTOPOHBI OJTHOI'O IPSMOYTOJBHOTO TPEYTOJIbHU-
Ka paBHBI JBYM CTOPOHAM APYT'oro IPAMOYTOJLHOIO TPEeYroJib-
HUKAa, TO TAKWUE TPEYroJbHUKH PABHBI.

B) Ecau kaTeTr u OCTPBIH yroJ OZHOTO IPSMOYTOJBHOIO Tpe-
YrOJIbHUKA PaBHBI KATETY U OCTPOMY YIJIy APYrOro npsiMoyroib-
HOTO TPeyroJbHHUKA, TO TAKHEe TPEYTOJbHUKH PaBHBI.

B) Ecnu runoreHysa M gBa yriia OJHOTO MPAMOYTIOJBHOTO
TPEeyroJbHUKA PaBHBI I'MIOTEHY3€ H ABYM yIJjaM ApPYroro mps-
MOYTOJIBHOTO TPeyroJbHUKA, TO TAKUE TPEYrOJbHHUKH PABHEIL.

I') Ecain cTropoHa M JBa yrja OJHOTO IIPSAMOYTOJbHOI'O Tpe-
YroJIbHMKAa PaBHBI CTOPOHE U JIBYM YTIJIaM JPYTIoro IpsaMOyrojb-
HOTO TPEeyroJabHHUKA, TO TAKHUE TPEYTOJbHUKHU PABHBI.

11. B tpeyroasauke ABC ZC = 90°, /B = 60°. Kakoe us
CIeAYIOIIUX YTBEePKACHUH omrubouHo?

A) CB = %AB; B) AC = %AB; B) AC < AB; T) AC > BC.
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B 3ToM naparpade Bbl N03HaKOMUTECh CO CBOUCTBA
MU CaMOW COBEPLLEHHOW reoMeTpU4eckKon ury-
pbl — OKPYXHOCTW. Bbl y3HaeTe, Kak, OTKa3aslLUKUCb
OT NPUBbIYHBIX UHCTPYMEHTOB — YrofibHMKa U TPaHC-
NOPTVPa, @ UCNONb3yA NNLWbL UMPKYNb U NUHENKY 6e3
LEeneHni, BbINONHUTb MHOME NOCTPOEHWS.




19. TeomeTpuyeckoe MecTo Touek. OKPYXHOCTb U Kpyr

JI06oe MHOECTBO TOUEK — 9TO reomMerpuyeckas urypa.
M300pa3uTh NpoM3BONBHYIO (DUIYDPY JIETKO: BCe, YTO HApHUCye-
Te, — 9TO reomMeTpuueckas durypa (puc. 272). Ogaako uay4arth
(urypsl, COCTOAIINE M3 XAOTHUYECKH PACIIOJIOKEHHEIX TOYEK,
BpsAA 1 1esecoodpasso. IToaToMy pasyMHO BBIEIUTH TOT KJIACC
(buryp, BCce TOUKM KOTOPLIX 00I8JaI0T KAKUM-TO XaPaKTEePHBIM
cpoiictBom. Kasayio u3 Takux (pUryp HasbIBaloT reomerpuye-
CKMM MEeCTOM TOYeK.

Onpenenenune. 'eoMeTpPHYECKNMM MECTOM TO-
ye K ('MT) Ha3siBaroT MHOKECTBO BCEX TOYEK, 06JaTarommx
onpe/ieJIeHHBIM CBOMCTBOM.

O6pasno 'MT moxHO npeacTaBUThL TAK: 3aJal0T HEKOTOpOE
CBOMCTBO, a MOTOM Ha 0eJioi IJIOCKOCTH 8Ce MmoyKuU, 0baanaio-
Lue dTUM CBOMCTBOM, KpacAaT B KpacHbIi nser. Ta «kpacHas
(urypa», Koropad IpH 9TOM Nonydurcs, u oyger I'MT.

Hanpuwmep, sadpukcupyeM ase Touku A u B. J[;13 Bcex Toyek
3a7aiuM CBOMCTBO: OJHOBPEMEHHO NpHUHAMJEkKATh Jdydam AB
u BA. flcHO, 4TO yKa3aHHBIM CBOMCTBOM 00JIaZal0T BCE TOUKH
orpeska AB u TosnbKo oHHM (puc. 273). ITooromy neckomeim I'MT
ABIAETCA 0Tpe3oK AB.

PaccMoTpuM nepneHgjuKyaspHble npsaMbie a u b. Jlas Bcex
TOYEK 3aJaJUM CBOMCTBO: HPUHAJJIEKATHh IIPAMON b U HaXo-
AUTBCA Ha paccTofAHUM 1 cMm or npsmoir a. OyeBUAHO, YTO
TOYKH A 1 B (puc. 274) ya0BIE€TBOPAIOT 3TUM yCa0BUAM. Tak-
JKe IMOHATHO, YTO HUKaKaa Apyrad TOYKa, oTJaudHas oT A u B,
9THM CBOMCTBOM He o0naznaer. CienoBarenbHo, uckomoe 'MT —
aro ¢purypa, cocrosuias U3 AByX ToueK A u B (puc. 274).

p

Joo]
—
o
2

Puc. 272 Puc. 273 Puc. 274
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2 \_) § 4. OKpyXHOCTb U Kpyr. leomMeTpuyeckne NoCTPoeHnA

Boob6iie, uToOBI MMETH IIPABO KAKOE-TO MHOXKECTBO TOYEK

| HaspiBaTh 'MT, Has0 f0Ka3aTh ABe B3AMMHO OOpaTHbLIE TEOPEMBbI:

(i 1) kaxdaa mouxa 0aHMH020 MHONCecmaea obaadaem 3a0aH-
HbLM CE0UCMEBOM;

2) ecau mouka obaadaem 3a0AHHbLM CBOUCME0M, MO OHA
npuradaexcum OAHHOMY MHONCECm8ay.

Teopema 19.1. Cepedurnnbiii nepnenduxynrap ompesxa
ABNLACMCA 260 MEMPULECKUM MECTNOM MOYeK, paéHoydanemn-
HBLX OM KOHY06 Imoz20 ompe3xa.

JNokazameavcmeo. © Ilo Teopeme 8.2 kKa)kaas TOYKa
1 CepeIMHHOrO0 MepreHanKyiapa obaagaer 3aJaHHBIM CBOMCTBOM.
‘ ITo Teopeme 11.2, ecsim Touka obsagaeT 3aJaHHLEIM CBOMCTBOM,
' TO OHA MPHUHAMJIEIKUT CePeJHHHOMY IEePIeHAUKYIAPY. A
i

Teopewma 19.2. Buccexmpuca yzna saénaemca zeomem-
PUYECKUM MeCmOM MOYeK, NPUHAONeNHAUUX Y2LY U PA6HO-
’ yo0anennvLx om €20 CMopoK.

IIpamasa teopewma. Kaxdasa mouxa 6uccekmpuco. yzna
pasnoyodanena om ezo CMmopow.

Hoxaszameavemeo. @ OueBHAHO, YTO BEpPLIMHA YIJa
obnamaeT JOKa3bIBAEMBIM CBOMCTBOM.
’[ IIycTs kKakasi-To Touka X He coBla-
. A naet ¢ BepmunHO# yriia ABC u nmpuHaj-
’4 M JexuT ero O6muccexkrpuce (puc. 275).
| x Onycrum neprneHaukyaapsl XM u XN
: COOTBETCTBEHHO Ha cTOpoHbI BA u BC.
’ Hano nokasath, yro XM = XN.
[ B n1pssMOyroNbHBIX TPEYTrOAbHHKAX
I B N ¢ BXM un BXN runoreny3a BX — 06-
Puc. 275 maa, £LMBX = ZNBX, Tak Kak
BX — ouccexkrpuca yraa ABC. Cne-
poBatesbHO, ABXM = ABXN 1o runoTeHys3e 1 OCTPOMY YIJIy.
Orcioma XM = XN. A

O6parnasa Teopema. Ecau mouka, npunadnexauwan
yzay, pasnoydanena om ezo CMopox, mo oxna nexum Ha 6uc-
cekmpuce amoz0 yzaaa.
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19. FeomeTpuyeckoe MecTo Todek. OKpPYXHOCTb 1 Kpyr

Horkasameavecmeo. © OueBHAHO, UTO BEepUIMHA yria 00-
JIajlaeT JOKa3blBAeMBIM CBOMCTBOM.

ITycrs kakas-To Touka X, mpuHazexamas yray ABC, He cos-
rajiaeT ¢ ero BePIIMHON ¥ paBHOyAaJeHa oT ero cropoH. Omnyc-
TUM nepaneHIUKYAApsl XM 1 XN COOTBETCTBEHHO HA CTOPOHBI
BA u BC. Hano nokasarsk, uto £ MBX = Z NBX (puc. 275).

B npsaimoyrossHbix Tpeyronsauxkax BXM u BXN runoreny-
3a BX — obmasa, XM = XN no yciaosuw. CregoBaTenbHo,
ABXM = ABXN mno runoreny3se u xarery. Orcioga £/ MBX =
= ZNBX. A

3aMeTHM, YTO JOKA3aTEJILCTBO TEOPEeMBI
OyZeT IIOJIHBIM, €CJH II0KAa3aThb, YTO PaBHO-
yIaJeHHOCTh TOYKH yIJIa OT €ro CTOPOH HC-
KJII0YaeT BO3MOXXHOCTh, KOTZla OJHA U3 TOUEK
M wnin N UpUHAAIEXHUT HPOLOJIKEHUI CTO-
posh! yria (puc. 276). UccaemoBars 3Ty cH-
Tyaluio Bl MOXKeTe Ha 3aHATUH MaTeMaTu-
YECKOTr'0 KPYIKKa.

Takxe OTMETHM, UTO TeOopeMa OCTAeTCsH
CIpaBeaJIMBOM M AJIs PAa3BePHYTOro yria.

C

Puc. 276

Onpenenenue. OKPYyX HOCTH I Ha3bIBAIOT TeOMETpPH-
YecKoe MeCTO TOYeK, PABHOYAAJEHHBIX OT 3aJaHHOM TOYKH.

3aaHHYI0 TOYKY Ha3bIBaIOT L[EHTPOM OKpy»kHOcTu. Ha pu-
cyuke 277 Touka O — HEHTP OKPYKHOCTH.

JI1060i1 OTPE30K, COEIUHAIMIMHA TOUYKY OKPYIKHOCTH C ee
LIeHTPOM, HAa3LIBAIOT paguycoM oKpy:kHocTu. Ha pucynke 277
orpe3ok OX — paxuyc. VI3 ompemeneHusi cieayer, UTO Bce
paauychl OAHOM OKPYKHOCTH PABHEI. B

OTpe30oK, COEAMHSAIOIIHMA JBe TOUKH OK-
PY’KHOCTH, HA3hIBAIOT XOPAOH OKPYHOCTH.
Ha pucyske 277 orpe3ok AB — xopaa. Xop-
Iy, IPOXOAAIIYIO Yepe3 LEHTP OKPYKHOCTH, fo
HaspIBaloT guamerpom. Ha pucynke 277 or-
pe3ok BD — nuamerp okpyskHocTu. OueBng- A

X

HO, uT0o BD = 20X, T. €. AnaMeTp OKPYKHOC- D
THA B ABa pasa 0oJblle ee paguyca. Puc. 277
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J § 4. OKpY>XXHOCTL N Kpyr. Feomerpw«ecme nOCTpOQHMﬂ

oY W3 xypca MaTeMaTHKU 1IIECTOr0 KJacca
BbI 3HaeTe, 4To (PUrypy, OrpaHHYEeHHYI0 OK-
PY?KHOCTBIO, HA3bIBAIOT KPyrom (puc. 278).
Teneps ¢ nomorsio mouaTus 'MT moxHO

JIaTh Apyroe

Onpenenenune. Kpyrom HassiBa-
10T TeOMeTPHYECKOe MeCTO TOUeK, paccro-
fAIHHE OT KOTOPBIX 0O 3aJJaHHOM TOYKH He
0O0JIBIIIE JTAHHOTO MOJIOKHTEJIBHOIO YHCJIA.

Puc. 278

3alaHHEYI0 TOUKY Ha3bIBAIOT LEHTPOM Kpyra, JaHHOe 4YHC-
J10 — paguycoMm Kpyra. Eciiu X — mpousBoJbHaA TOYKA Kpyra
¢ mearpom O paauyca R, to OX < R (puc. 278). Ecau OX < R,
TO TOBOPAT, YTO TOYKA X JIEKHUT BHYTPU OKPYHKHOCTH, Orpa-
HUYHuBawImei gauapid Kpyr. Touka Y Kpyry He NpUHALIEIKUT
(puc. 278). Taxkike roBOPAT, YTO TOUKA Y JIEIKHUT BHE OKPYIK-
HOCTH, OTPAHUYHMBAIONIIENH KPYT.

W3 onpexzeneHnsa Kpyra claeayer, 4TO OKPYKHOCTh, OrPaHHu-
YUBAKIIAA KPYr, eMy IPHHA/IJIeUT.

Xopaa 1 gmaMeTp Kpyra — 3TO XopjJa U AUaMeTp OKpY-
HOCTH, OlPAaHUYMBAIOIIEH KPYT.

Il pume p. Ha npoposmxkenun xop/bl CD OKPY»KHOCTH C IIEHT-
pom O 3a Touky D oTmernsin TOYKy E Takyio, 4To oTpe3ok DE
paBeH paguycy OoKpyKHocTH (puc. 279). IIpamaa OE mepece-
KaeT JaHHYIO OKPY:KHOCTL B ToukKax A u B. Ilokakurte, 4TO
£LAOC = 3 LCEO.

Pewenue.Ilycrs ZCEO = .

Tak kak AODE — paBHOGeJpEeHHBIH,
o ZDOE = ZCEO = q.
4 0ODC — BHeUIHU# yroJ TpeyroabHu-

C ka ODE, Z0ODC = Z/DOE + ZCEO = 20.
“ D Taxk kak ACOD — paBHOGEIPEHHBIH,

A A ) . 10 uMeem: ZOCD = Z0DC = 20.
B E ZAOC — BHEIIHHUH yroJ TpeyroJbHU-

ka COE. Torpa ZAOC = Z0CD +
4+ ZCEO = 2a +a =30, To ectb ZAOC =
Puc. 279 =3 ZCEO.
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19. l'eomeTpuyeckoe Mecto Touek. OKPYXXHOCTb 1 Kpyr

a Bt i -]
® 1. Kakoe MHOXECTBO TOYeK Ha3blBaloT reoMeTpUYecKUM MeCcTOM TOYeK?
2. Kakve fiBe TeopeMbl HaA0 AoKa3aTk, 4TOObl UMETb NPaBo yTBEpX-
0aTb, 4TO HEeKOTOPOE MHOXEeCTBO To4ek asnaetca MMT?
3. Kakas urypa ABNAETCA reOMeTpU4eckuM MECTOM TOYEK, PaBHO-
yAaneHHbIX OT KOHLOB OTpe3ka?
4. Kakas (hurypa ABNAeTCA reoMeTpu4eckum MecToM To4eK, NpuHaa-
nexalumx yray v paBHoyAaneHHbIX OT ero CTOPOH?
5. Y410 Ha3bIBaOT OKPYXHOCTLIO?
6. 470 Ha3bIBAOT pafnyCcOM OKPY>XXHOCTU?
7. 410 Ha3biBaOT XOPAOW OKPYXHOCTU?
8. 470 Ha3bIBAOT AMAMETPOM OKPYXHOCTU?
9. Kak cBA3aHbl Mexay cobor guamMeTp 1 paanyc oKpy>KHOCTU?
10. YTO Ha3bIBAIOT KPYrom?
11. MpUHaaNexunT N OKPYXKHOCTU ee LUeHTp?
12. NprUHaANEXUT NK KPYry ero LueHTp?
13. Kakoe HepaBeHCTBO BbINONHAETCA ANs Niobowt Touku A, npuHaane-
Xallewn kpyry ¢ ueHTpom O 1 pagnycom R?
14. Kakoe HepaBeHCTBO BbINOAHAETCA ANA N0OON ToUKK B, He NpuHaa-
nexaten Kpyry c ueHtpom O 1 paguycom R?

E,'c\ l-ﬂPAKTI/Il-IECKME 3ALAHUS BN

478." Haueprure OKpy» HOCTh ¢ neHTpoM O M paguycoMm
3,5 cMm. OTMeTHhTEe Ha 9TOM PUCYHKE KaKue-HUuOy/b:

1) Trouku A u B Takue, yto OA < 3,5 c¢m, OB < 3,5 cm;

2) rouku C u D rakue, uro OC = 3,5 cm, OD = 3,5 cm;

3) touku E u F rakue, uro OE > 3,5 cMm, OF > 3,5 cm.

479." Haueprure oTpe3ox AB, AIHHA KOTOPOTO PABHA 3 CM.
Haiiaure TOUKRYy, YAAJIEHHYIO OT KAXXA0T0 U3 KOHIIOB OTpe3ka AB
Ha 2 cM. CKOJIBKO CYILIECTBYEeT TAKUX TOYEK?

1%0. Haueprure orpesox CD, nnuHa KOTOPOro paBHa 4 cM.
Ha#igure Touky, yaanresnyio or Touku C Ha 2,5 cM, a OT TO4-
K D — Ha 3,5 cM. CKOJIBKO CYILIECTBYET TAKUX TOYEK?

{41, HauepTuTte OKpPY>KHOCTh, AHAMEeTP KOTOPOii paBeH 7 cM.
OrmeThTe Ha OKPYKHOCTH TOYKY A. Haiiaure Ha OKPY»>XHOCTH
TOYKH, YHaJeHHbIe OT TouKu A Ha 4 cwM.
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§ 4. OKpYXHOCTb ¥ KpYyr. [eoMeTpuyeckie NoCTpoeHus

YMPAXKHEHUS s

482." Ha pucynke 280 u3oOpaskeHa OKPYXHOCTb C ILIEHT-
poM B. VKasKuTe paguyc, XOpAy M AMaMeTp OKPYXHOCTH.
CKOJBKO M300paskeHo Ha PUCYHKe pajanycoB? xopa?

483." Xopast AB u CD okpyskHOCTH ¢ UeHTpoM O paBHLI.
IMokaxkure, uro ZAOB = ZCOD.

484, Ha pucynke 281 Touka O — LEHTP OKPY»KHOCTH,
/COD = ZMOK. Joxkaxxkure, uro xopasl CD u MK paBHBI.

485.” Orpesxku AB u CD — puamerpsl OKpysHOcTH. JloKa-
sxure, utro £ BAC = ZCDB.

486, Orpeskun MK u EF — nuameTpbl OKPYKHOCTH C IIEHT-
pom O, MK = 12 cm, ME = 10 cm. HaiiguTe nmepumerp Tpe-
yronsHuka FOK.

487." Orpesakn AC u AB — COOTBETCTBEHHO JAHaMeTp U XOp-
Aa OKpyHOCTH ¢ meHTpoM O, £BAC = 26° (puc. 282). Haii-
aute £ BOC.

488, Orpesku MP u MK — cOOTBeTCTBEHHO XOp/a M Jua-
MeTp OKpy:KHOCTH ¢ meHtpom O, ZPOK = 84° (puc. 283).
Haiigure £ MPO.

489.° Orpesku AB u AC — COOTBETCTBEHHO AMaMeTP M XOp-
na oKkpy:kHocTH ¢ nertpoM O, xopaa AC paBHa paguycy 3TOH
okpyxkuocTu. Hatigure / BAC.

490." Orpesoxk CD — auaMeTp OKPYKHOCTH ¢ meHTpoMm O.
Ha okpykHOCTH OTMeTHIM TOuky E Tak, uro ZCOE = 90°.
Hoxaxure, uro CE = DE.

491." YeMy paBeH auaMeTp OKPYXKHOCTH, eCJIHM H3BECTHO,
YTO OH Ha 4 ¢M GoJbIIe pajuyca AaHHON OKpPY:KHOCTH?

492. Orpesku AB u CD — nuamMeTpsl OKpy»KHOCTH. [loKa-
xure, uro AC | BD.

&K

Puc. 281 Puc. 282 Puc. 283
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19. l'eoMeTpuyeckoe MecTo Todek. OKPY>XHOCTL Y Kpyr

493." Xopna mepecekaer amamMeTp OK- C
pyskHOCTH mog yryioM 30° u geJuT ero Ha
orpesku anuHo# 4 cMm u 10 ecm. Haitaure

paccTosiHME OT LEHTPA OKPYIKHOCTH A0 A E B
3TOM XOpJBI. oM
494." Xopaa CD nepecekaer nuamerp AB D
B Touke M,CE | AB, DF | AB, ZAMC =
= 60°, ME = 18 cm, MF = 12 cM (puc. 284). Puc. 284

Haitgure xopay CD.

495.” Haiigure reoMeTpuuecKoe MecTO IeHTPOB OKPYKHO-
cTeil JaHHOI'O pajuyca, MPOXOAAIMX Yepe3 AaHHYIO TOUKY.

496.” Hailiure reoMeTpuuecKoe MeCTO IEHTPOB OKPY»KHO-
cTeil, NPOXOAAIINX Yepes /Be JaHHbIe TOYKH.

497." Haiigutre 'MT, paBHOYZAJe€HHBIX OT JABYX HAAaHHBIX
nepeceKanuXcsa IPAMEBIX.

498.” Haiizure reoMeTpHYeCKOe MECTO BepIINH paBHOOE.-
PEHHBIX TPEYTroJbHUKOB, UMEMOIUX 00lllee OCHOBAHUE.

499.” Haitaure TMT, paBHOyAaIeHHBIX OT ABYX NapaJlieshb-
HBIX IPAMBIX.

500.” Haiigure 'MT, yaaneHHBIX OT JaHHOH NPAMOi Ha
3aJlaHHOe PacCTOSAHHUE.

501." Orpesox AB — auameTp OKpYs:KHOCTH, M — Npous-
BOJIHASI TOYKA OKDPY)KHOCTH, OTJIMYHAA OT ToueKk A u B. [lo-
Ka)kure, uto ZAMB = 90°,

502." Taus! Touku A u B. HaiiguTe reoMeTpudecKoe MeCTo
Touek X Ttakmx, uro AX > BX.

503." Tansr Toukn A u B. Haiiure reoMeTpuyeckoe MecTo
Touek X Takux, uro AX > AB.

YMPAXKHEHUA ONA NOBTOPEHWS N

504. B paBHoGenpennom tpeyronbHuxke ABC ¢ ocHOBaHH-
em AC mnposenennl O6uccektpucel AD m CE. [JoxaxuTe, 4TO
AE = ED.

505. U3 Touku O uyeped Touku A, B u C npoBegeHbl Jy4yu
OA, OB u OC. UsBectHo, uto OA = OB = OC, ZAOB = 80°,
ZBOC=110°, ZAOC = 170°. Haitaure yrasl Tpeyroasauka ABC.
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§ 4. OKpyXHOCTb U Kpyr. leomeTpuHeckmne NoCTpoeHus

506. Ha cropose AB tpeyroasanka ABC ormerunu Touxky M
Tak, utro BM = CM, MK — 6uccekrpuca yriaa AMC. Iloka-
sxwure, uro MK | BC.

507. B ocTPOYroJLHOM TpPeyroJibHUKe OAHUH M3 BHEIIHUX
yrJioB paBeH 160°. Haiigure yros Mexy NpAMBIMH, Ha KOTOPBIX
JIeXKAT BBICOTHI, IIPOBEJEHHbIE M3 JABYX APYIHX BEPIIUH Tpe-
YIOJIbHUKA.

C’ HAE ",‘f(_‘.J"‘/.\.l,‘r"h PUCYWNTE
o KOHCTPYUPYWTE
OAHTASNPYUTE
508. IIpAMOyroNbHUK Ha pHUCyHKe 285

cocTaBJIeH U3 KBajapaToB. Haliure CTOPOHY
caMoro 60JIBIIOrO KBajpaTa, ecjau CTOPOHA
caMoOro MaJIeHBKOro KBajpaTa paBHa 1. Puc. 285

20. HekoTopble CBONCTBA OKPYXHOCTW.
KacaTtenbHas K OKpY>XHOCTU

Teopewma 20.1. Juamemp oxpyscnocmu, nepnenduxyrap-
Houl xopde, denum amy xopdy nononam.

Hoxaszameavcmao.© Eciin Xxopza ABIsETCA JHAMETPOM,
TO TeopeMa OYeBHAHA.

Ha pucynxke 286 msobpaskeHa OKpPy»XHOCTb ¢ 1eHTpoMm O,
M — rouka nepeceuenus guamerpa CD u xopast AB, CD | AB.
Hazgo pokasars, uto AM = MB.

ITposenem paamycsl OA u OB. B paBHOOex-
perHoM TpeyroasHuke AOB (OA = OB) orpe-
30k OM — BBICOTA, a 3HAYUT, M MeJUAaHa,
T.e. AM = MB. A

Teopema 20.2. Juamemp oxpyrcnocmu,
denawuil xopdy, omauinyio om duamempa,
nononam, nepnenduKynapen amoii xopde.

IoKaKuTe 9Ty TEOpeMy CaMOCTOATEJIBHO.
ITogymaitite, OyaeT JI4 BEPHBIM 3TO yTBEDHKIE-
Puc. 286 HHUe, eC/I XOPAa ABJSETCH JUAMEeTPOM.
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20. HekoTOpbie CBOUCTBA OKPYXHOCTU. KacatenbHas K OKpy>XHOCTM

O
o ®
b <ew g A a
a) ) 8)

Puc. 287

Ha pucynke 287 usdo0pakeHbl IpsiMasa U OKPYIKHOCTh, KOTO-
pele Ha pucyHke 287, a He UMeIOT OOIMX TOYEK, HA PUCYHKE
287, 6 umeroT ABe 00m[ME TOYKH, HA pUcyHKe 287, 8 — OAHY.

Onpenenenune. IIpamyro, HMEOIWYI C OKPY:XKHOCTHIO
TOJBKO OJHY OONIyI0 TOYKY, Ha3bIBAKT KACATEJbHOM K
OKPY’KHOCTH.

OueBuHO, YTO KacaTeJbHasA K OKPYKHOCTH MMEET TOJIBKO OIHY
o0IIYI0 TOYKY C KPYrOM, OrDAHHYEHHBIM 3TOH OKPYXHOCTBIO.

Ha pucyske 287, 6 npamMas @ — KacarejbHas, A — TOYKa
KacaHwus.

Ecnau oTpes3ok (1y4) IpHHAANEIKHUT KACATEIBHOM K OKPYMK-
HOCTH U MMEET C dTOM OKPYKHOCTBIO 00IIIVIO TOUKY, TO TOBOPAT,
YTO OTPe3oK (ny4) Kacaemca OKpy»KHOocTH., Hanpumep, Ha pH-
cyHke 288 uzobpakeH oTpe30K AB, KOTODBIH KacaeTcs OKPYkK-
HocTH B TOuKe C.

Teopema 20.3 (cBoicTBo kKacartenbHOU) Kaca-
menvHan K OKpYIcHocmu nepnendukyrapra paduycy, npose-
JeHHOMY 6 MOYUKY KACAHUA.

Horkaszameavemeo. © Ha pucyake 289 usobpaxkesHa ox-
PYXXHOCTB ¢ 1leHTpoM O, A — TOYKA KAaCaHHUs NPAMOM G U OK-
pyxuoctu. Hano gokasars, uro OA 1 a.

A ‘
a
c
B M A

Puc. 288 Puc. 289
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§ 4. OkpyXHOCTb U Kpyr. leoMeTprnyeckme nocTpoeHus

IIpeanonoKum, 4TO 3TO HE TaK, To ecTb OA — HaKJIOHHAA
K npsimoi a. Toraa ua Touku O onyctum nepneHgukyasp OM
Ha npamyo a (puc. 289). ITockosnbKy ToOYka A — eIUHCTBEHHAA
oburaA ToukKa NpAMOM a u Kpyra ¢ nearpom O, To Touxka M He
NPUHAAJIEKUT aToMy Kpyry. Orciona OM = MB + OB > OB =
= OA. Ilosyuuau npoTuBopeune: nepueHIuKyasap OM Oosbiie
saknonuoit OA. CnegoBarensHo, OA | a. A

Teopema 204 (npu3HAaK KaCcaTeJbHOH K OKPY K-
HocTu). Ecau npamas, npoxodawas wepe3 mowxky OKpysc-
Hocmu, nepnendukynrapua paduycy, npoéedeHHomy 6 amy
Mmouky, mo Ima npamas A6AAEMCA KAcameibHol K 0aHHOU
OKpYIHCHOCMU.

Horxaszameavemeo. © Ha pucyake 290 nzobparkeHa ox-
PYKHOCTH ¢ ueHTpoMm B Touke O, orpesok OA — ee pajaumyc,
TOYKa A npuUHAAJIEKUT npamoi a, OA L a. Ilokakem, 4TO
npAMas @ — KacaTeJbHasi K OKPYKHOCTH.

[IycTh npsiMasi @ He SABJAfAETCA KacaTeJabHOH, a MMeeT elle
oAHy 00y TOUYKy B ¢ okpy:KHOocThIO (puc. 291). Torza
AAOB — pasnobOeapenuniit (OA n OB paBHBI Kak paguycshl).
Orcroga mosyyaeM NpoTHBOpedue: B TpeyroiabHuke AOB ecTh
IBa npaMeIX yrua. CiaexoBaTesibHO, IpAMas a ABJISETCA Kaca-
TEJBHOH K OKPY’KHOCTH. A

CnepncrBue. Ecau paccmoanue om yeHmpa OKPYHCHOCMU
00 HeKxomopou NPAMOU PaAéHO Paduycy OKPYHHOCMU, MO IMma
npAMas AE6AAEMCA KACAMeNLbHOU K OAHHOU OKPYICHOCMU.

YacTo 1pu pelieHuH 1eJIoro KJjiacca 3ajady MCIOJIb3YIOT pe-
3YJbTAT CJIeAYIOIIEeH 3aJadu.

0O (0]
- a
A A B
Puc. 290 Puc. 291
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20. HekoTopble CBOMCTBA OKPYXHOCTW. KacatenbHas K OKpYXHOCTU

O-w 3anaua. Ecau us danHol
MOYKU K OKPYNCHOCMU NPOBeIeHbi 08¢
KacameavbHbie, MmO OMPe3KU KACA-
meavHbLx, coedunarnwux OAHHYK
MOYKY ¢ MOYKAMU KACAHUA, DABHDBL.

Pewenue. Ha pucyake 292 n306-
paskeHa OKPY’KHOCThH ¢ 1eHTpom O.
IIpameie AB u AC — kacaTeJibHBIE,
B u C — Touknu Kacanus. Hago noka-
3aTh, uTo AB = AC.

IIposenem paamycet OB u OC B Touxku Kacauus. ITo cBoiicTBy
kacarensHoi OB L AB u OC L AC. B npaMoOyroJbHBIX Tpe-
yroasauKkax AOB u AOC xarterst OB u OC paBHBI KaK pajinychl
04HOM OKpyskHOCTH, AO — 00was runorexnysa. CienoBaTeabHo,
AAOB = AAOC no runorenyae u karery. Orciojga AB = AC. A

a i o _'M Vo 7x

® 1 Kak OenuT xopay avamMeTp, nepneHankynapHbin en?

2. Y4YeMy paBeH yron Mexnay Xophou, OTAUYHOW OT AuameTtpa, v aua-
METPOM, AeNaLmm 3Ty Xopay nornonam?

3. Kakyio NpsMyI0 Ha3bIBaIOT KacaTeNbHOW K OKPYXHOCTU?

4. Kakum ceoncTsoM 0bnaaaer paguyc, NpoBeAeHHbIN B TOHKY KacaHua
NPAMOI LN OKPYXKHOCTU?

5. ChopmynupynTte NpusHaK KacateflbHOM K OKPYXHOCTU.

6. Kakmm cBOMCTBOM 0ONanatoT KacatensHble, NPOBEAEeHHbIE K OKPYX-
HOCTU U3 OOHOM TOYKNU?

7. Kak MoryT BbiTb B3aUMHO pacnonoXeHbl NPaMas u OKPYXHOCTb?

A
-. NMPAKTUYECKUE 3AAAHVNA B

509." HauepTure OKpYHOCTb ¢ IleHTpoM O, TPOBEAUTE XOP-
ny AB. Ilonb3ysich YroJbHUKOM, pasfesuTe 9Ty XOpAy MO-
moJiaMm.

510. HauepTuTe OKPYXXHOCTB C LeHTpoM O, IIpOBeAUTE XOP-
ny CD. Tlonb3ysch TMHEHKOMN CO IIKAJION, IPOBeAUTe JHaMeTp,
NnepHeHAuKYyAApHbIA xopae CD.

511." HauepruTe OKPY’KHOCTH NPOU3BOJIBLHOTO pajuyca, OT-
MeTbTe Ha Hel Touku A u B. Iloap3ysachk JIMHEHKON M yrojb-
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§ 4. OKpYXHOCTb 1 Kpyr. leomMeTpuyeckme NnoCTpoEHUR

HUKOM, IIDOBeAUTE IPpAMEbIe, KOTOPhIe Kacaluch ObI OKPY>XHOCTH
B TOYKax A u B.

512. IIpoBeguTe NpAMYIO @ U OTMETLTEe HA Heill TOuky M.
ITonpaysick YyroabHUKOM, JHHEMKOH M IHUDPKYJIeM, IOCTPOMTe
OKPYXXHOCTBb C paguycoM 3 CM, KOTOpas KacaeTcd IPsMOH a
B ToukKe M. CKOJIBKO TAKHUX OKPY’KHOCTEH MOXKHO IIPOBECTH?

YNPAXHEHS IS

513." Ha pucysake 293 Touka O — IEHTP OKPYKHOCTH, JHa-
meTp CD nepnesaukyaapeH xopae AB. Ilokaxxure, uto ZAOD =
= ZBOD.

514.° [JoxakuTe, UTO pABHBIE XOPJABLI OKPYKHOCTH DAaBHO-
yIaJIeHbl OT ee I[eHTpaA.

515, JMoxakuTe, 4TO €CJIHM XOPABI OKPYKHOCTH PABHOYZA-
JIEHBI OT e€ I[eHTPa, TO OHU DaBHHI.

516." BepHo Jtu, uTO NpAMasA, NepHeHAUKYIAPHASA PAAAYCy
OKPY’XHOCTH, KACAETCA 3TOH OKPYIKHOCTHU?

517." llpamas CD xacaeTcs OKPY»HOCTH ¢ meHTpoM O B TOY-
Ke A, orpe3ok AB — xopaa okpysHoctH, /BAD = 35°
(puc. 294). Haiigure £ AOB.

518. IIpamasa CD xacaeTcsi OKPYKHOCTH ¢ meaTpoM O B TOY-
Ke A, orpe3ok AB — xoppa oxpymxkuoctn, LAOB = 80°
(puc. 294). Havigure £ BAC.

519." lana OKpY’KHOCTb, AHAMeTP KOTOpOii paBeH 6 cm.
IIpamasa a ypaneHa oT ee neHTpa Ha: 1) 2 cm; 2) 3 cm; 3) 6 cMm.
B kKakoM ciyuyae nmpsiMasi @ ABJISAETCS KacaTeJIbHOM K OKPYIK-
HOCTH?

C
(0]
B
A B
D C A D
Puc. 293 Puc. 294
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20. HekoTopble CBOMCTBA OKPYXHOCTU. KacaTenbHas K OKPY>KHOCTH

520." JTokaxxure, 94TO AUAMETD OKPYKHOCTH Boabie 1060
XOpAbI, OTJAUYHOMN OT AUAMeETpa.

521." B oxpy:xHocTH ¢ nmeHTpoM O yepes cepeauHy paguyca
NpoBeJu XOpAY AB, NepueHAUKYIAPHYIO eMy. [loKkakuTe, 4TO
ZAOB = 120°.

522." B rpeyronsauxke ABC ZC = 90°. [lokaxkure, 4To:

1) npsimas BC siBnAeTCA KacaTeIbHOU K OKPYKHOCTH C LEH-

TpoM A, mpoxoasameil yepes Touky C;
2) npamas AB He ABIfeTCA KacaTeJbHON K OKPYKHOCTH
¢ neaTpom C, IpOXOAIIEH yepe3 TOYKY A.

528." Haitmure yroa mexay paguycamu OA u OB oKpysHOC-
TH, €CJIA PACCTOAHHE OT IEeHTpa O OKPYKHOCTH IO XOpAwl AB
B 2 pa3a MeHbIIE:

1) anunHbl Xopasl AB;

2) paguyca OKPYXHOCTH.

524, B okpyskHOCTH mpoBenu guamerp AB u xopasl AC u CD
TaK, uro AC = 12 cm, £ZBAC = 30°, AB | CD. Haiigure Aauny
xopasl CD.

525." 3 Touknm M K OKpPY)KHOCTH ¢ meHTpom O mpoBenn
Kacarenbabie MA n MB, A u B — touku Kacanusi, £ 0OAB =
= 20°. Haiiaure ZAMB.

526." Yepea KoHILI XOpALl AB, paBHOM paguycy OKpPY»KHOC-
TH, IPOBEJH OBe KacaTelbHble, nepecekaiomueca B Touke C.
Haiinure LACB.

527." Yepea touxky C okpyxkHOCTH ¢ meHTpom O mnposesiu
KacaTeJIbHYIO0 K 3TOH OKpPYy’»KHOcTH, AB — auaMeTrp OKpYKHO-
ctu. VI3 Touku A Ha KacaTeJbHYIO OIIYIIIEH NepneHaAuKyasap AD.
Hoxaxxkure, uro qyd AC — OuccekTpuca yraa BAD.

528. Ilpamaa AC xacaeTcsi OKPYIK-

HocTH ¢ ueaTpoM O B Touke A (puc. 295).
Hoxaskure, 4To yroa BAC B 2 pasa MeHb-
me yraa AOB.

529." Orpesku AB u BC — cooTrser-

CTBEHHO XOpJa U AUaMEeTpP OKPYKHOCTH, P\ B
Z/ABC = 30°. Yepes TOuKy A mpoBeau
KacaTeJbHYIO K OKPYXHOCTH, IIepeceKa-
. 8
romyio npamyoo BC B Touke D. JJokaXu
Te, yTo AABD — paBHOOEIpPEHHBIH. Puc. 295

151

e — ———— e o g e s g a— =SS = S = = e




§ 4. OkpyXHOCTb U Kpyr. [eoMmeTpuyeckue NocTpoeHus

530." UssecTHO, uTo aAnamerp AB nexut xopay CD nononam,
HO He MepHneHAMKyaApeH ei. [loxaxure, uro CD — Takxke
aAuaMerp.

531." HaitauTe reomeTpuyecKoe MeCTO MEHTPOB OKPYKHO-
cTei, KOTOpbIe KacalwTcs NaHHON NMPAMOI B IaHHOUW TOYKeE.

532." HaliaiuTe reoMeTpHYECKOe MECTO IIEHTPOB OKPYIKHO-
cTei, KOTOpPHIe KacaioTesa 0o6enx CTOPOH ZAHHOTO yrJa.

533." HaitauTe reoMeTpuuyecKoe MeCTO IEHTPOB OKPYKHO-
cTei, KOTOPbIe KAcalTCsa JaHHON NpPAMOIl.

534." Tlpamele, Kacalonuecs OKPYyKHOCTH ¢ 1ieHTpoM O B TOU-
kax A u B, nmepecekalorcss B Touke K, ZAKB = 120°. Jloka-
sxure, uto AK + BK = OK.

535." Okpy:KHOCTL KacaeTcsi CTOPOHBI AB TpeyroJbHHMKA
ABC B Touke M u KacaeTcsi NPOJOJIIKEHUA IBYX APYTUX CTOPOH.
Hoxkaxxure, uro cymma BC + BM paBHaA IIOJIOBHHE IIepUMETPA
Tpeyronsauka ABC.

536.” Yepes rouky C nposenens kacarenbusie AC u BC k ok-
pyxkHOCTH, A m B — Toukm kKacaHus (puc. 296). Ha okpyx-
HOCTH! B3AJTH IPOU3BOJBHYIO TOUKY M,
JIeKAUIYI0 B OJHON IOJYIJIOCKOCTH
¢ Toukoi C OTHOCHTEJILHO ITpsiMoit AB,
H uYepe3 Hee IPOBEJH KacaTeJIbHYIO
K OKPY’KHOCTH, IIepeceKalomy Ips-
mbie AC u BC B Toukax D u E coor-
BETCTBEHHO. JloKaKuTe, 4TO IEPUMETP
TpeyronsHuKa DEC He 3aBHCHUT OT BbI-
Puc. 296 oopa Touku M.

YNMPAXKHEHUA ANA NOBTOPEHNS INENEREEN

537. [Nokaxkure, uTo cepeaguHa M oTpe3Ka, KOHIbI KOTOPOro
OPUAHAJJIEKAT ABYM [APAJJIETbHBIM NIPAMBIM, ABJIAETCH cepe-
AUHOH J1I000ro OTpe3Ka, KOTOPbIA IPOXOAUT 4Yepesd TOUYKy M
U KOHIIBI KOTOPOTO NPHUHAMJIEKAT dTUM MPAMBIM.

538. Orpesxn AB u CD nexaT Ha OJHOM MPAMOM M UMEIOT
o6myo cepeguny. Touky M BeIOpanm tak, uro AAMB — pas-
HOOepeHHBIN ¢ ocHOBaHUeM AB. JToka)xkure, uto ACMD rakxe
AIBJIAETCA paBHOOeApPeHHbIM ¢ ocHOBaHueMm CD.
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21. On1caHHas 1 BNUCaHHas OKPYXXHOCTW TPEYroNbHUKa

539. Ha cropore MK rtpeyroasauka M PK oTMeTHIN TOUKU E
u F rak, uro Touka E jgexutT mexay toukamu M u F, ME =
= EP, PF = FK. Haiingure yron M, ecitu Z EPF = 92°, / K = 26°,

540. B octpoyronsHoM TpeyroasHuKe ABC niposesu 6uccek-
tpucy BM. VI3 touku M Ha cropony BC omnyuieH neprneHainKy-
asap MK. Okasanoce, uro ZABM = ZKMC. [JoxaXure, 4To
AABC — paBHOGEAPEHHBIH.

HABJTIOAAWTE, PUCYWATE,
KOHCTPYUPYWTE, ®AHTA3SUPYWUTE

541. YcraHOBHTE 3aKOHOMEPHOCTH (hOPM (DUrypox, msobpa-
JKeHHBIX Ha pucyHke 297. Kakyio Gurypy Hajgo mocraBuTh
craenyiomei?

TARTIEN.

Puc. 297

21. OnucaHHas n BNNCaHHasn OKPYXXHOCTH
TpeyronbHuUKa

Onpepmenenue. OKPyKHOCTh HASHIBAIOT ONMMUCAHHOM
OKO0JIO TPeyroJbHHKA, €CJIH OHA NMPOXOAMT Yepe3 BCe BePIIMHbI
3TOro TPeyroJbHHKA.

Ha pucynke 298 nsobpaskeHa OKPY>XKHOCTb, OIIMCAHHAA OKO-
JIO TPeyroJbHHUKa. B 2TOM ciaydyae TakKe roBOpAT, UTO Tpe-
YIOJbHUK BIIMCAH B OKPYKHOCTbG.

OyeBUIAHO, YTO IEHTP ONUCAHHON OKPYIK- B
HOCTH TPeyroJIbHUKa PaBHOY/JaJIeH OT BCEX
ero BepmuH. Ha pucynke 298 touka O — \
IIEHTP OKPY’KHOCTH, OITUCAHHOH OKOJIO Tpe-

yronsauka ABC, moatomy OA = OB = OC. ’ c
A ‘

Teopewma 21.1. Boxpyz awbozo mpe-
Y2ONbHUKA MOWCHO ONLUCAMb OKPYHCHOCMLD. Puc. 298
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B Hoxaszameavcmeo. © [Insa poxasa-
TeJLCTBA AOCTATOYHO MOKA3aTh, YTO IJS
aoboro TpeyronbHuka ABC cyuiecTByeT
Touka O, paBHOyAaJeHHads OT BCEX Ero
BepuinH. Torga touka O OGyaer LeHTpPOM
ONMMCAHHOM OKPY’XHOCTH, a oTpe3ku OA,
A l C OB u OC — ee paguycamu.
Puc. 299 Ha pucyake 299 n300pakeH IpOU3BOJIb-
Hblii TpeyroasHuK ABC. IlpoBemem cepe-
JUHHBIE IepPIeHAUKYJIAPEI £ 1 [ ctopoH AB 1 AC COOTBETCTBEH-
HO. Ilycth Touka O — TOYKa NepeceYyeHUs ITHUX NPAMBIX.
ITockoyasKy Touka O IPUHAAJIEKUT CEPEeANHHOMY IIePIeHAUKY-
aspy k, To OA = OB. Tak kaxk Touka O DpHHAIJIEKMUT cepe-
JAUHHOMY IeprneHauKyasapy [, To OA = OC. 3sauur, OA = OB =
= 0C, 7. e. Touka O paBHOyZAJIeHA OT BCEX BEPIIHH TPEYIoJib-
HUKa. A
3amMeTHM, YTO BOKPYT TPEYrOJbHHKA MOXKHO OIMCATh TOJIb-
KO OJIHY OKPY3KHOCTb. JTO CJEeAYeT U3 TOr0, YTO CepefUHHEBIe
nepneHANKyAApsl k& u [ (puc. 299) uMeT TOJBKO OAHY TOYKY
nepeceueHud. CreqoBaTeNbHO, CYIIECTBYET TOJIBKO OJJHA TOYKA,
PaBHOYJAJIEHHASA OT BCEX BEPIIMH TPEYrOJbHUKA.

Cnencrue 1. Tpu cepedunnvix nepnenduxyrapa cmo-
POH Mpey2onbHUKA nepeceKaomces 6 00HOU mouKe.

CnepncrBue 2. fJenmp onucannod OKpPYMHOCMU mpe-
Y2ZONbHUKA — 3IMO MOYKA NepeceienHus cepedunHHbLY nepnen-
JuKYynLApOE €20 CMOPOH.

Onpenpenenue. OKpyKHOCTh HA3BIBAIOT BIHCAHHOM
B TPEYTOJIbHHK, €CJIH OHA KACAeTCs BCeX ero CTOPOH.

Ha pucynxke 300 mzobparkeHa OKpPY’KHOCTb, BIHMCAHHadA
B TPEYroJbHHUK. B 3TOM ciiydyae TakKe roBOPAT, YTO TPEYTrodb-
HUK OINMCAH 0KOJIO OKPY>KHOCTH.

Touka O (puc. 300) — meHTp BOIMCAHHON OKDPYXHOCTHU Tpe-
yronsauka ABC, orpeaku OM, ON, OP — paauycel, IIpoBe-
NeHHBIe B TOYKM Kacanusa, OM | AB, ON | BC, OP | AC.
IToHATHO, YTO LEHTP BIMCAHHOW OKPY’XHOCTH TPEYrOJbHHUKA
PaBHOY/JIaJIeH OT BCEX ero CTOPOH.
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21. OnucaHHas n BNUCaHHan OKPYXHOCTA TPEYrofbHMKa

B B

A N )\ N
ME S ME LA
T %

Cc A p C

Puc. 300 Puc. 301

Teopema 21.2. B n1060i mpeyzonvruk MONHO 6nucams
OKpYHCHOCMD.

Hdoxkaszameavcmeao. © JIns moxasaTesbCcTBa JOCTATOYHO
[I0Ka3aTh, 4TO AJs Ji060ro tpeyroasHuka ABC cymecrTsyer
Touka O, ynaneHHas OT Ka’X[JOil ero CTOPOHLI Ha HEKOTOpOe
paccroanue r. Torga B cuay caeacreusa u3 reopemsl 20.4 Tou-
Ka O OyzeTr eHTPOM OKPYXXHOCTH pajuyca r, KOTopas Kacaer-
ca cropoH AB, BC u AC.

Ha pucynke 301 usobpakeH MPOM3BOJIbHBINA TPEYTOJIBHUK
ABC. TIpoBenem OuccexkTpuchkl yraos A m B, O — touka ux
nepeceyeHusi. Tak kak Touka O NPUHAAIEIKUT OGUCCEKTpPHCE
yriaa A, To OHa paBHOyJajJeHa OT cTopoH AB u AC (Teope-
Ma 19.2). AnasoruyHo, Tak Kak Touka O NpHHALIEKUT OHC-
cexkTpuce yria B, To oHa paBHOyzasieHa oT cTOpoH BA u BC.
CaemoBaTenpHO, Touka O paBHOyJaJieHa OT BCeX CTOPOH Tpe-
yroabHUKAa. A

3amMeTHM, YTO B TPEYTOJIbLHUK MOYKHO BIIUCATH TOJBKO OAHY
OKPY>HOCTb., JTO CJeAyeT U3 TOro, YTO GUCCEKTPHUCH] YIIoB A
u B (puc. 301) nepecekarTcsa TOIbKO B oxHOH Touke. Ciejno-
BaTeJIbHO, CYIIeCTBYeT TOJbKO OJHA TOYKA, PABHOYAAJIEHHAs
OT CTOPOH TPEYIOJIbHUKA.

CnexpcrBue 1. Buccekmpucs. yznoé mpeyzonshuka ne-
pecexaromca 6 00HOU mouke.

Cnepcreue 2. Iflenmp enucannoll oxpyicHocmu mp\e-
Y20NbHUKA — MO MOYKa nepecevernusn ezo Guccexmpuc.
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@. § 4. OKpyXHOCTb W Kpyr. leoMeTpudeckue nocTpoeHns

O—w 3 axaua. Jokaxume, wmo paduyc OKpYxHocmu, 6nu-
CaAHHOU 8 NPAMOYZONbHbLIL MPEYzorbHUK, onpedeisemcs no
a+b-c %
gopmyae r = o 20e r — paduyc 8nNUCaAHHOU OKPYICHOCMU,
aub— kamemut, c — zunomeny3sa.
Pew enue.B rpeyronsauke ABC (puc. 302) ZACB = 90°,
BC =a, AC = b, AB = ¢, Touka O — 1eHTpP BIUCAHHOI OKPYX-
HocTH, M, E u K — TOYKHU KacaHUs
BIIMCAHHON OKPY’KHOCTH CO CTOPOHA-
mu BC, AC u AB COOTBETCTBEHHO.
K Orpesok OM — paguyc OKpPY»X-
HOCTH, IPOBEJEHHBIA B TOYKY Kaca-
E 0 vusA. Torga OM | BC.
Tak xak Touka O — IEHTP BIH-
c M B CcaHHO# OKpy»xHOCTH, TO CO — Guc-
cextpuca yrna ACB u ZOCM = 45°.
Torga ACMO — paBHOOeapeHHBIN
npsmoyroasssiit, CM = OM =r.
Hcnonb3ys CBOMCTBO OTPE3KOB KacaTeJabHbIX, IIPOBEJEHHBIX
K OKPY’KHOCTH M3 OJHOW TOYKH, IIOJydaeM:
CE=CM =r;
AK =AE =b—r;
BK =BM =a —r.
Tak kak AK + Bk =AB,Tob-r+a-r=c¢,2r=a+b-c,
a+b-c
2

T
®, Kakyio OKpyXHOCTb Ha3blBaKOT ONUCAHHOW OKONO TPeyronbHnKa?
2. Kakow TpeyronbHWK Ha3biBaloT BNUCAHHbLIM B OKPYXHOCTb?
3. OKONO KaKOro TPEYrofbHMKa MOXHO ONUcaTb OKPYXHOCTb?
4. Kakasi To4Ka ABMIRETCA LUEHTPOM OKPY>XHOCTW, ONUCaHHOW OKO.O
TpeyronbHuKa?
5. Kakylo OKpY>XHOCTb Ha3bIBAIOT BNIMCaHHOW B TPEYroNbHUK?
6. Kakow TpeyrofbHUK Ha3biBAIOT ONMCAHHBIM OKONO OKPYXHOCTA?
7. B KaKkoW TPEyronbHUK MOXHO BNUCaTb OKPYXHOCTb?
8. Kakas To4ka ABNAETCA LLEHTPOM OKPYXHOCTW, BNUCAHHOW B Tpe-
yronbHUK?

A

Puc. 302
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21. OnncaHHas v BNNCaKHas OKPYXXHOCTU TPEYroNbHMKa

=2\ MPAKTUYECKUE 3A0AHUS IS

542." HauepTuTe pasHOCTOPOHHMIH OCTPOYTOJIBHBINA TPEYTOb-
HHK.

1) Ioaws3yack TUHENKOH CO IIKATOM U YrOJBHUKOM, HAHANTE
LIEHTD OKPYKHOCTH, ONMCAHHOM OKOJIO JAHHOTO TPEYTrOb-
HUKA.

2) OnmumuTe OKOJIO TPEYTOJIbHUKA OKPYIKHOCTh.

BreimosiHMTe 3ajaHUA MYHKTOB 1 M 2 AJIs PadHOCTOPOHHHUX
MPAMOYTOJBbHOIO M TYIOYIOJbHOIO TPEYTOJbHUKOB.

543, Haueprure:

1) paBHOGeIPEHHEBII OCTPOYTOJbHBIN TPEYTrOJNbHHK;

2) paBHOGEAPEHHBIN TYNOYTOJIbHBIN TPEYTrOJbHUK,

BrimonEuTe 3asaHus nyHKTOB 1 u 2 U3 3aganusa 542.

544." Tlepepucyiite B TeTpamb —r
pucysox 303. IIposeaute yepes 4B
rouku A, B, C OKPYXHOCTB, |
NOJNb3YACh JIMHEUKON CO IIKa-
JIOH, YrONBbHUKOM M IIUPKYJIEM.

545.” HauepTuTe pasHOCTO-
POHHUM TPEYTroJIbHHUK.

1) llonbp3ysAack JHHEHKON

U TPaHCIIOPTHUPOM, Hai-
OUTE IEHTP OKPYKHOCTH,
BIIMCAHHOI B JaHHEII Tpe- Puc. 303
YTOJIbHUK.

2) Ilonp3yAack YyroalbHUKOM, HAWANATE TOUYKH KACAHUSA BIIHU-
CaHHOM OKPY’KHOCTH CO CTOPOHAMM TPEYTOJLHUKA.

3) BoummnTte B JaHHBIA TPEYTOJBHUK OKPYXHOCTb.

546, HauepruTte paBHOOEAPEHHBIN TPEYroJbHUK. BeIogasM-

Te 3afaHuA NYHKTOB 1, 2 u 3 U3 3aganusa 545,

~

YNMPAXKHEHN S I

547." Jloka)xure, 4TO IEHTP ONUCAHHON OKPYKHOCTH pAaB-
HOOEIPEHHOr0 TPEeYyroJbHUKA NPUHAAJIEIKUAT NPAMOM, KOTopas
COZEePKUT MeAHuaHy, IPOBEIEHHYIO K €er0 OCHOBAHHIO.
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s
ANY).

A D C
Puc. 304 Puc. 3056

AQL /\

C

548." JlokakuTe, 4TO IEHTP BIUCAHHON OKPYHOCTH paB-
HOOEZIPEHHOTO0 TPEYroJbHUKA IPUHALJIEKUT BEICOTE, IPOBEAEH-
HOUM K ero OCHOBaHHIO.

549, JlokaxKuTe, 4TO €CJM LIEHTP BIMCAHHOM OKPYXHOCTHU
TPeyroJbHUKA MPUHALJIEKUT ero BBICOTE, TO dTOT TPEyroJib-
HHUK — paBHOOEIpEeHHBIH.

550." TokakuTe, 4TO LEHTDP ONMCAHHON OKPYKHOCTH paB-
HOCTOPOHHEr0 TPEeYyroJibHUKa SABJIAETCHA TOYKOIl IepecedyeHUA
ero OuccexkTpuc.

551." Ha pucyske 304 B Tpeyronsauku ABD u CBD Bnuca-
HBI OKpYy»HOCcTH ¢ nentpamu O, u O, coorBercTBeHHO. JloKa-
wure, uro £ 0, DO, — npAMoii.

502. Ha pucyske 305 B Tpeyroasauku ABD u CBD Bnuca-
HBI OKpyskHOCTH ¢ neHTpamu O, u O, coorBercTBeHHO, LABC =
= 50°. Haitgure yroxa O,BO,.

553." Uepea menTp O OKPYKHOCTH, ONMCAHHON OKOQJIO Tpe-
yronbHuKa ABC, npoBenu NpAMYy0, NepHeHJuKYJIAPHYIO CTO-
pore AC u nepecekamwuyi cTopoHy AB B Touke M. Jlokaxkure,
ytro AM = MC.

B 554." OKpyXHOCTb, BNUCAHHASA

M B TpeyroasHUK ABC (puc. 306), ka-

caeTca ero CTOpoH B Toukax M, K

u E, BK =2cm, KC=4cm, AM =

= 8 cm. Haiigure nepumerp Tpe-
yronsHuka ABC.

A E C 055, OKpyXHOCTh, BIMCAHHAA

B TpeyroasEuK ABC (puc. 306), ka-

Puc. 306
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21. OnrcaHHaa 1 BNUCaHHaA OKPYXHOCTU TPeYronbHMKa

caeTcsa ero cTopos B Toukax M, K u E, AM = 13 c¢m, BK =
= 3 cM, nepumerp Tpeyroabauka ABC pasen 46 cm. Haliaure
IJUHY cTOpoHBI AC.

556." [loka)cure, 4TO €CJIM IEHTDP OKPYKHOCTH, OMMCAHHOM
OKO0JIO TPeyrOJIbHUKA, IPUHAJJIEIKHUT ero BHICOTE, TO 3TOT Tpe-
YITOJBHUK PaBHOOEIPEHHBIN.

557. JlokakuTe, 4TO €CAU IEHTP OKPYKHOCTH, BOMCAHHOMN
B TPEYTOJLHUAK, IPUHANJIEIKUT €ro MeluaHe, TO 3TOT TPeyroJb-
HUK paBHOOEIpPEHHBIN.

558." loka>xkure, 4TO €CJIM NEHTPHI BOINCAHHOMN ¥ OMMCAHHOM
OKPYKHOCTell TPeyroJbHMKa COBIIAJIal0T, TO 3TOT TPEYroJb-
HUK — PaABHOCTOPOHHMUIA,

559." Bokosas cropoHa paBHOGEIPEHHOTO TPEYroJbHHUKA
JeJIUTCA TOYKOM KacaHWUsA BIMCAHHON OKPYXKHOCTH B OTHOIIEHHUH
7:5, cuuTas OT BEepIIMHBI TPeyroJbHMKa. Hailiure cTOpOHBI
TPeyroJbHUKA, €CJIU ero nmepuMeTrp paseH 68 cwm.

560." ITepumerp TpeyroasHuka ABC, OnMCaHHOIO OKOJIO
OKpy’»HOCTH, paBeH 52 cM. Touka KacaHus co cTOpoHOIt AB
JIeJIUT 3TY CTOPOHY B OTHOIIEHMH 2 : 3, CUHTAA OT BEPIIUHBI A.
Touka racanusi co croporoir BC ynpanesHa or BepmuHbl C Ha
6 cm. Haiimure CTOPOHBI TPEYTrOJIBHUKA.

561." B TpeyronsHuK ¢ yruiamu 30°, 70° u 80° BnucaHa OK-
py:xHOCTE. Hafifure yrabl TpeyroabHUKa, BePIINHBI KOTOPOIO
ABJIAIOTCA TOYKaMM KACAHHUS BIIMCAHHOM OKPY’XHOCTH CO CTO-
POHaMHU JTaHHOI'O TPEeYroJIbHUKA.

562." OxpyskHOCTb, BIUCAHHAS B PABHOOEAPEHHEIH TPEYTOJb-
HUK ABC, kacaercs ero 60KoBeIX cTOpoH AB u BC B Toukax M
u N coorsercrenro. Jlokaskure, uro MN | AC.

563." IleHTp OKPYKHOCTH, ONIMCAHHON OKOJIO TPEYTOJbHAKA,
NPUHAIJIEIKAT ero cropoHe. J[okakure, 4TO 3TOT TPEyroJb-
HUK — MIPSAMOYTOJbHBIMA.

564.” B tpeyronsauxk ABC BnHcaHA OKPYIKHOCTb, KACAIOIIAA-
csa cropossl AB B Touke M, BC = a. [lokaxure, uro AM =p — a,
rie p — moJynepumerp TpeyrossHuxka ABC.

565.7 K okpy»HOCTH, BIMCAHHOW B PABHOCTODOHHMMN Tpe-
YTOJIBHUAK CO CTOPOHOM @, ITPOBEJIH KAacaTelbHYIO, ITIePeceKaio-
IyI0 ABe ero CTOpoHbl. HalauTe mepuMerp TpeyrojbHHKA,
KOTOPBIHA 3Ta KacaTeJbHasd OTCEKAaeT OT AaHHOTO.
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N

A C
Puc. 307 Puc. 308

566." B pasHOGeapenHBIN TpeyroasHuk ABC (AB = BC) ¢ oc-
vHosaaueM 10 cM BnmcaHa OKpPY:KHOCTh. K 9TOH OKpPYKHOCTH
IpOBeJEeHbl TPH KacaTejbHble, OTCEKAaloIIUe OT JAaHHOI'O Tpe-
yronbHuKa TpeyronbHuku ADK, BEF u CMN. Cymma nepu-
METPOB 3THX TPEYI'OJbHUKOB paBHa 42 cM. Hemy paBHa OokoBas
CTOPOHA JaHHOTr'O TPeyroJbHuKa?

567." B Tpeyroasauke ABC orpesok BD — mexnana, AB =
=7 ecm, BC = 8 cm. B tpeyronsaukun ABD u BDC Bnucaau
oKpy:KHOCTH. Haligure paccTogsHue MeXJAy TOUYKAMH KacaHHUA
3THX OKPY2KHOCTE#H ¢ oTpe3akom BD.

568." Kasxaprit us yraos BAC u ACB tpeyroasEuka ABC
pasngenuau Ha Tpu paBHble yactu (puc. 307). Jokakure, 4TO
LAMN = ZCMN.

B 569." Bepmuua yria B HefocTyITHA

(puc. 308). C momMombi0 TPAaHCIIOPTHPA
NOCTPOMTE MPAMYIO, COJAepKamlyio
F ouccexkTpucy yriaa B.

570." Touku F u O — LEHTDHI BIK-
CAHHOM M ONMCAHHOI OKpYIXHOCTeH
paBHOGegpeHHOro TpeyroabrHEnka ABC
coorBerctBeHHO (puc. 309). OHu Haxo-

Puc. 309 AATCA Ha OJMHAKOBOM DACCTOAHHUH OT
ero ocaoBanusa AC. Haiigure yriusl Tpeyronsauka ABC.

(@

YMPAXKHEHWA ONA NOBTOPEHNS I

571. Buccexkrpuca yrina ABC obpasyer ¢ ero CTOpOHOM yroJi,
paBHBII yray, cMexxHomy c¢ yriaom ABC. Haitaure yron ABC.
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22. 3a434M Ha NOCTPOeHWe

572. B paBHOGEIPEHHOM TPEYIrOJb- B K C
HUKE M3 BEepPIIMHBI OJHOTO yrja IpH
OCHOBAHHUM IIPOBEJIM BHICOTY TPEYIroJb-
HUKA, 4 U3 BEepPILINHBI APYTOro yrJia Ipu
OCHOBaHHM — OMCCEKTPHCY TPEYTOJib- 4 D
HukKa. OfuH U3 yrios, 06pasoBaBIINX- Puc. 310
cA IPHA NepecedyeHUH ITPOBEIEHHBIX .

OMCCEeKTPHUCHI U BBRICOTHI, paBeH 64°. Haiigure yrisl ZaHHOTrO
TPeyroJbHUKA.

573. Ha pucynxke 310 BC | AD, AB = 3 cm, BC = 10 cm.
Buccexrpuca yrinia BAD nepecekaer orpe3ok BC B Touke K.
Haiigure orpesku BK u KC.

574. B rpeyronsauke ABC AB = BC, AM u CK — MeguaHbl
3Toro rpeyroJbHuka. Jokaxure, yro MK || AC.

B C
HABNIOOAWTE, PUCYWTE, [
KOHCTPYWUPYWTE, ®AHTA3UPYWTE . 7
575. B kBagpare ABCD BbIpe3asl 3alIITPHU-
xoBaHHyYIO urypy (pmc. 311). Pasgenure
OCTABIIYIOCS YACTh KBagpara Ha 4 paBHBIEe A D
(uryps. Puc. 311

22. 3apa4v Ha nocTpoeHue

C nmOMOIIBIO JIUHEHKH C AeJIeHUSIMHU, IUPKYJIsA, YTOJbHUKA,
TpaHCIOPTHPAa, n1adioHoB (puc. 312) BaM He pa3 IPUXOAUIOCH
NPOBOAUTEL PA3JIMYHBIE T'€OMETPUYECKHE II0-
CTPOEHHUS.

A MO0’XHO 1 00XOZUTHLCS MEHBIIUM KOJIH-
YeCTBOM YepPTEeKHbIX HHCTPYMeHTOB? OKasbl-
BaeTcs, 4TO BO MHOTHX CJIy4asX AOCTATOYHO
HCIIOJIB30BATH TOJIBKO YUPKYb U JUHEUKY 6e3
denernuii. Hanpumep, urobsl npoBecTd OHC-
CeKTpHCY yIJia, COBCEM He 00s13aTeIbHO UMETh
TPaAHCIOPTHP, & Pa3ieIUTh OTPE30K IOII0JIaM
MOKHO M TOr/ia, KOTJia Ha JUHeHKY He HaHe-
CeHa HnIKaJja. Puc. 312
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§ 4. OKpY>XKHOCTb U KPYT. rEOMETpMHeCKMG NOCTPOEHUA

A CTOHMT JIKM B Hallle BpeMs, Korjga Co3faHbl ’rquenmne npu-
0OpBI M COBEpIIEHHbIE KOMIbIOTEPHBIE IIPOrPAMMBI, TO3BOJISA-
OIMe BBIMOJHATH CJOXKHEHIINe H3MEPEeHHUs U IOCTPOeHU,
00XOAUTLCA TAKHMH <«CKYAHBIMHU» CPEACTBAMHM, KaK IIMPKYJIb
n auHeika? Ha npakTtuke, KoHeuHo, HeT. [Ioaromy, Hanpumep,
KOHCTPYKTOPBI, CTPOUTEJIH, AaDXUTEKTOPHI, AU3aiHEPHI HE Orpa-
HUYUBAIOT cebda B BbIOOpe MHCTPYMEHTOB.
OmxHAKO P M3YYEHHUHN N'eOMETPHH OYeHb IT0JIe3HO NPUHATH
ydacThe B Urpe IO TAKUM IIPaBUJIAM:
1) BCe MOCTPOEHUA BBIMOJHAIOTCA TOJBKO C IIOMOIIBIO IIUD-
KYJA U JUHEeNKH 0e3 HesleHUH;

2) ¢ IOMOILBIO JUHEHKN MOKHO 4Yepe3 3a/laHHYI0 TOYKY A
NPOBECTH MPAMYIO, & TAKKE Uepe3 3a/laHHbIe /1Be TOUKH A
1 B nposectu npamymo AB;

3) ¢ MOMOIIBI0O UUPKYJIA MOYKHO IIOCTPOUTH OKPYIKHOCTH
C JAHHBIM IIEHTPOM H PAAHYCOM, PABHBIM 3aJaHHOMY
oTpe3ky AB.

Hrak, 1oropopuMcs, 4TO ecIu B 3a7a4e TpedyeTcss HOCTPOUTH
KaKy10-TO (pUrypy, To IOCTPOEHHE BhIIOJIHAETCH 110 OMTMCAHHBIM
BBIIIIE IIPAaBUJIAM.

PemuTes 3asayy Ha IIOCTPOEHHWE — 3TO 3HAYUT COCTABHUTH
njaaH (anzopumm) noCcTpoeHUs (DUTyphI; pead30BaTh ILIaH,
BHINIOJIHUB IIOCTPOEHME; A0KasaTh, 4TO MHOJIydeHHas Gurypa
SIBJISIETCS MCKOMOIA.

PaccMoTpuM OCHOBHBIE 3aaYl HA IMOCTPOEHHUE.

O—w 3anavua 1. ITocmpoiime yzon, pagHbutiit 0aHHOMY, OOHA
U3 CMopoH KOMOp020 A6AAemcs OAHHbLM JLYLOM.

Pew enue. Ha pucysake 313 nzobpakens! yros A u tyy OK.
Hazo mocTpouTh yroJj, paBHBIH yriry A, OQHOW U3 CTOPOH KO-
Toporo sBasierca ay4d OK.

IIpoBeseM OKPYKHOCTH IPOM3BOJBHOTO Paguyca ¢ IeHTPOM
B Touke A. Toukyu nepeceyeHUsA d3TOH OKPYKHOCTHA CO CTOPO-
Hamu yriaa A ob6osmauum B u C (pmc. 314). Ilycre AB =
=AC =r.

IIpoBeseM OKPYXKHOCTh paguyca r ¢ meHTpom B Touke O
(puc. 315). Orna nepecekaer syy OK B Touke M. 3aTeM ¢ IeHT-
poMm B Touke M IpoBeAeM OKPYXKHOCTb, PagUyC KOTOPOiI pa-
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22. 3ana4m Ha NOCTpOeHue

B

A

(o) K A
Puc. 313 Puc. 314

BeH BC. Ilycte E u F — TOYKH IepeceyeHUsi OKPYIKHOCTEH
¢ uearpamu O u M.

ITokaxxeMm, uro Kaxk bl U3 yriaioB EOM u FOM — UCKOMBIA.
HoxkaxxeMm, Hanpumep, uto £ EOM = £ZBAC.

Paccmorpum TpeyroabHuku ABC u OEM. Umeem: AB =
= QE =r = AC = OM. Kpowme Toro, o nocrpoenuio EM = BC,
CnemosarensHo, AABC = AOEM mo TpeTbeMy NIPU3HAKY pa-
BeHCTBa TpeyroasHukoB, Orcioga £ EOM = £ BAC. Asanoruu-
HO MOJKHO II0Kas3aTk, 4T0 £ BAC = ZFOM.

O—w 3amaua 2. [Tocmpoiime cepeduniblil nepneHoUKYaap
0danH0z0 ompe3Ka.

Pewenue. Ilycte AB — paHHBIA OTpe3oK. IIpoBenmem IBe
OKPVIKHOCTH ¢ meHTpaMu A u B paguyca AB (puc. 316). Toukn
IepecedyeHus 3TUX OKPYKHOocTell o6osHaumm M u N.

U3 nocrpoenus caenyet, uto MA = MB=ABu NA=NB =
= AB. CinenoBarenbHo, Toukd M m N mpuHa[IeKaT CepeIuH-
HOMY IepneHAUKYIapy orpeska AB. IIpamas M N u aBasercsa
CepeIMHHBIM NEePHIeHAUKYIAPOM OoTpe3ka AB.

E M
A B
0 (0}
F N
Puc. 315 Puc. 316
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§ 4. OKpYXHOCTb U Kpyr. leoMeTpu4eckme NoCTPOeHNA

Bameuwanue. IlockonsKy npamas M N nepecekaeT OTPE30K
AB B ero cepeause, Touke O, ToO TeM caMbIM pelIeHa

O—w 3angaua 3. Pazdeaume OaHHbLil OMPE3OK NONOILAM.

O—w 3anaua 4. JJanb. npamas u He NPUHAOLEHAU,AR ell
mouka. Yepes amy mouky npogedume npamyio, nepneHoury-
JAAPHYI0 JAHHOLL.

Pewenue. Ilyctb m — naHHad npsmasd, A — He IPpUHAA-
Jexamias et Touka. IIpoBeieM OKPY?KHOCTh C IIEHTPOM B TOY-
Ke A TakK, 4TOOBI OHa IepecekJa NPAMYIO M B ABYX TOYKax.
Q6o3nauum 3t Touku M u N (puc. 317).

ITockoneky AM = AN, TO ToYKa A NPUHAMJIEIKHUT CepeuH-
HOMY neprneHaukynsapy orpeska MN. ITocTpouB 3TOT cepesuH-
HBIH TepHeHAUuKyIAp (CM. 3agady 2), Mbl TeéM CaAMbIM pelIuM
3ajauy.

O—w 3anmaua 5. Jlanb. npamas u npuxadrexawas eu
mouka. Yepes amy mouky nposedume npamyio, nepneHouKry-
AAPHYIO OAHHOIL.

Pewenue. Ilyctb m — pannas npaMas, A — OpUHAJIe-
sxamas et Touka. [IpoBeeM OKpPYy’KHOCThL IIPOU3BOJIBHOIO pa-
auyca ¢ meHTpoM B Touke A. OHa nepecexkaeT NpsAMyIo m B TOY-
kax M u N (puc. 318).

ITockonbKky AM = AN, TO 3aja4ya ONAThL-TAKHA CBeJACh K IIO-
CTPOEHHIO CepeIMHHOrO NepneHauKyasipa orpeska MN.

O—w 3apnaua 6. ITocmpoiime 6uccekmpucy 0aHH020 Yyzaa.
Pewenue. Ilycte A — nauasiit yroa. IIposenemM OKpyXx-
HOCTh ITPOM3BOJILHOTO pajinyca ¢ LEHTPOM B Touke A. ITa OK-
PYIKHOCTB TIepeceKaeT CTOpoHb! yria B roukax M u N (puc. 319).
Tem ke pajgHycoM NPOBeJeM OKPY>KHOCTH ¢ neHTpaMu M u N.

/ A \ m
4 M N
M N
Pue. 317 Puc. 318
164

A




22. 3apa4v Ha NOCTpoeHue

OTH OKPYKHOCTH IIEPECEKAIOTCH B TOY-

K

kKax A u K. &

HoxarxeMm, uro ayd AK — uckomasn
6uccekTpuca.

HeicrBurensao, AAMK = AANK
no Tpem cropoHam. CiexoBaTenbHO,
ZMAK = ZNAK. A [ N

Puc. 319

IIpumep 1. ITocTpoiiTe npamo-
YIOJBLHBINA TPEYTOJbHHUK II0 TUIIOTEHY -
3e U Karery.

Pewenue. IlpoBenem Be mepneHAUKYIsIPHBIE TIPSIMbBIE M
u n, C — Touka ux nepeceueHuda (puc. 320). Ha npamoir m
oTyioKuUM oTpe3ok CA, paBHBIA gaHHOMY Karery. C meHTpoM
B TOYKe A mpoBeZeM OKDPYKHOCTH PaguyCcOM, PaBHBIM JaHHOM
IUIIOTEHY3e. OTa OKPYKHOCTH IlepecedeT HOPAMYIO 71 B ABYX
roukax B, u B, (puc. 321). Kaxzabiit us Tpeyronbnmcon ACB,
n ACB, — ncxomun

n n
B,
[ A m C A m
B,
Puc. 320 Puc. 321

IIpumep 2. ITocrpoiiTe TPEYTOJILHUK 110 CTOPOHE ¥ BEICO-
TaMm, IPOBEeAEeHHBIM K JBYM APYIrUM CTOPOHAM.

Pewenue. Ha pucyake 322
nsobpaxxen TpeyronbHuK ABC, AA, B
u CC, — ero BbICOTHI. EC/IM M3BECTHBI A,
orpesxku AC, AA, u CC , TO MOXKHO
[IOCTPOMUTH IPAMOYrOJIbHbIE Tpe-
yroneauku AA C n CC A no rumo-
TeHy3e U KaTeTy.

IIpoBeeHHBIN aHANU3 MOACKA3BI- A C
BaeT IJIaH IIOCTPOEHUA. , Puc. 322
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C,

A C A C
Puc. 323 Puc. 324

ITocTpouM NPAMOYroJAbHEIR TpeyroasEUK AA C, B KOTOPOM
runoreny3a AC paBHa JaHHON CTOPOHe, & KaTeT AA, — OJHOU
Hu3 maHHBIX BbIcOT (pHc. 323). B mocTpoeHHOM TPEyroJbHUKE
yron ACA, paBeH OZHOMY M3 YTJIOB, IPHJIEXAIIUX K 3aJJaHHOH
CTOPOHE MCKOMOro TpeyroabHuka. C momMouibio aHaJIOrHIHOTO
MOCTPOEHHMSA MOKHO IOJIYYHTh APYTOW MPHIeXalUil K JaHHOU
cropore yroJ (puc. 324).

Teneps OCTAIOCH IIOCTPOUTDH TPEYTOJBLHHUK 110 CTOPOHE M IBYM
OpHJIEKAILIMM K Hell yriaM. BeInmoaauTe 3T0 IOCTPOEHNE caMo-
CTOATEJNBHO.

IIpumep 3. [TocTpoiiTe TPEyroJbHMK IO YIray, BBICOTE
u 6uccexkTpuce, MPOBeAeHHBIM U3 BEPIIMHBI 3TOTO yrJa.

Pewenue. Ha pucyake 325 nsobpasken Tpeyronbauk ABC,
B KOTOpPOM 0Tpe3ok BD — BeicoTa, 0Tpe3ok BK — Guccexr-
puca.

Ecsiu naBecTHBI AJaUHBI 0Tpe3koB BD u BK, T0 NpAMOYToJib-
HBIM TpeyrobHUK BDK MOXKHO HOCTPOUTH IO IMIIOTEHY3€
u xKarery. Takske oTMeTHM, 4TO ecau M3BecTeH yroa ABC, TO
MOXKHO mocTpouTsh yrasl ABK u KBC, Kamaslii 13 KOTOPBIX

1
paBeH -Z-AABC. Orcrofa mojydyaeM ILJIaH IIOCTPOEHUSA.

B B

A DK C Al DK C>\
Puc. 325 Puc. 326
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CTpouM npAMOYroJbHBIN TpeyroabHUK DBK, B KOTOPOM
runoreny3a BK paBHa maHHOM OmcceKTpuce, a xarer BD — naH-
HoH BrIcoTe (puc. 326). CrpouMm aBa yria, KaKIbli 13 KOTOPBIX
paBeH II0JIOBMHE JIaHHOro, Tak, 4Tobsl ayy BK 6bu1 uX 0ob1ieit
croponoii. Ha pucynke 326 aro yrast ABK u KBC. Tpeyroib-
HUK ABC — HCKOMBIH.

® 1. CnomoLbIo KaKux WHCTPYMEHTOB JOrOBOPUINCH BbINOMHATH FeOMeT-
pu4eckue NocTpoeHus? Kakye NocTpoeHns MOXHO UMM BbINONHATL ?
2. YTO 3Ha4YMT peLumnTL 3aaaqy Ha NOCTPoeHme?

YMNPAXKHEHUS N

576." Haueprure: 1) ocTpslit yros; 2) Tymoit yroi. IToctpoi-
Te YIroJ, PAaBHEIM HAYePYEHHOMY.

577. Hauepture octpsliii yron ABC u uposegurte ayd DK.
ITocrpoiite yron MDK rtakoii, uto L MDK = 2 ZABC.

578.° PaamesuTe JaHHBIA OTPE30K Ha 4 paBHbIE YACTH.

579. HauepruTe npou3BOJIbHBIN yroJi. Pasaenure ero Ha
4 paBHBIE 4acTH.

580.° ITocTpoiitTe yros, paBHBIH: 1) 45°; 2) 60°; 3) 75°%;
4) 120°.

581." ITocrpoiire yroa, pasusii: 1) 30°; 2) 22°30'; 3) 15°.

582." HauepTuTe: 1) OCTPOYTONBHBIH TPEYTOJBHUK; 2) TYIIO-
YrOJILHBIA TpPeyroJibHUK. IlocTpoiiTe BCce BBICOTHI 3TOTO Tpe-
YTOJIbHUKA.

583, Haueprure tpeyroasHuk ABC. ITocrpoiiTe ero:

1) Beicory AM; 2) meaunany BD; 3) 6uccextpucy CK.

584." Uepes AaHHYIO TOYKY, He NPUHAAJIEKAIIYIO AAHHOM
OpAMOM, NIPOBEAUTE NPAMYIO, NapalIeJbHYI0 JaHHOM.

585." ITocTpoiiTe TPEYroNbHUK:

1) mo ABYM CTOPOHAM M YIJIy MEMXJIY HHUMU;

2) 0 CTOPOHE M ABYM NpPHJIEMKAIUM yIJjaM.

586.° TTocTpoiiTe OKPYHOCTh AAHHOTO paguyca, Kacalo-
IyIOoCH HAHHOM NPAMOI B JaHHOM TOYKeE.

587. Yepes naHHYIO TOUKY, IPUHAAJIEMHKAIIYIO YTy, IPOBe-
IUTE IPAMYIO, OTCEKAIOIIYIO Ha CTOPOHAX yIJia PaBHEIE OTPE3KH.
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§ 4. OKpYXHOCTb 1 Kpyr. FTeOMeTpU-eckme NoCcTPoeHNa

588." ITocTpoiiTe KacaTeJbHYIO K OKPY»KHOCTH, TPOXOASALIYIO
yepes3 JaHHYIO TOYKY OKPY3KHOCTH.

589.° TTocTpoiiTe OKPYKHOCTH, KACAIOLIYIOCH CTOPOH JAHHO-
ro yria.

590." Tan yroa, pasasiit 30°. ITocTpoiiTe OKPY?KHOCTH 381aH-
HOTO pajmuyca, LeHTP KOTOPOH IMPUHA/JIEKHUT ONHOH U3 CTOPOH
NAHHOTO YIJa U KOTOpas KacaeTcs ero Apyroi CTOPOHBL.

591, TlocrpoiiTe OKPY’KHOCTh, KACalOU[YIOCHA CTOPOH AaHHO-
ro yrja u, KpoMe TOro, OZHOM M3 HUX — B JIAHHOU TOYKE.

592." ITocTpoiiTe NPAMOYTOJAbHBINA TPEYTrOJbHUK:!

1) mo ABYM KaTeTam; .

2) m0 I'HIIOTEeHY3€ U OCTPOMY YIJIY;

3) o KareTy W IpUiekalleMy OCTPOMY YTIJy.

594, TlocTpoiiTe MPAMOYTOJMbHBIA TPEYTOJBHUK IIO KaTeTy
M IPOTHUBOJIEKAIEMY OCTPOMY VIIIy.

594.° TTocTpoiiTe paBHOGEAPEHHEIH TPEYTOJbHUK:

1) no 60KOBO¥ CTOPOHE M YIJIy DU BEPILINHE;

2) o BBICOTE, ONYIIEHHOH HA OCHOBaHHWE, M YIrJy IPH Bep-

IIAHE;

3) no OCHOBAHHIO U MeJHaHe, POBeJIeHHOW K OCHOBAHHUIO;

4) 10 OCHOBAHMIO ¥ BBICOTE, IPOBEIEHHON K G0KOBOMI CTOpOHE.

595, IlocTpoiiTe paBHOOEAPEHHBIH TPEYrOAbHHUK:

1) MO OCHOBAaHMIO M YTJIY NPH OCHOBAHHWH,

2) no GOKOBOII CTOPOHE M YIJIy IIPU OCHOBAHMU;

3) mo BhICOTe, MPOBEJEHHON K OCHOBAHMIO, U DOKOBOIi CTO-

pOHeE.

586, TlocrpoiiTe paBHOGEAPEHHBI NPAMOYTOJbHBIN Tpe-
VIrOJIBHUK:

1) oo KareTy; 2) IO TUNOTEHY3e.

597." IlocTpoiiTe OKPY’KHOCTh, 1IIEHTPOM KOTOPOM SIBJISIETCH
NaHHAS TOYKA HA CTOPOHE JAAHHOrO OCTPOro yrja M KoTopas
OTCeKaeT Ha APYroil CTOpPOHe yrja OTPe30K NaHHOM AJAMHBI.

598." Kak pasaenuTs MOMOJAM OTPe30K, JJIMHA KOTOPOro
B HECKOJIBKO pa3 6oJibIlle PaCCTOAHUSA, COOTBETCTBYIOIIErO MaK-
CHMaJIbHOMY PacTBOPY LWHPKyas?

599." ITocTpoiiTe IPAMOYTOJbHbII TPEYTrOJbHUK:
1) o ocTpomy yriy u 6mucceKTpHuce 2TOTO yrja;
2) mo KareTy W BhICOTE, NIPOBEJEHHON K I'MIIOTEHY3e.
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600." TTocTpoiiTe MPAMOYTOIBHEIA TPEYTOIbHHK:

1) no karery ¥ MenuaHe, IPOBEAEHHON K APYrOMY KaTeTy;

2) mo ocTpoMy yriay U BbICOTE, IPOBEJEHHON M3 BepPIINHBI

IpPsIMOTO yrJja.

601." ITocTpoiiTe paBHOGEAPEHHLIN TPEYTrOJILHUK 110 OCHOBA-
HUIO ¥ PaJuyCcy BIMCAHHON OKPYXHOCTH.

602." TTocTpoiiTe TPEYrONIbHAK O CTOPOHE, IPUJIEKAIIEMY
K Hel yrany um OHMCCeKTpuce TpPeyrojJbHHUKAa, IIPOBEJEHHOU H3
BEPILIMHBI 9TOrO yrJja.

603, IlocTpoiiTe TPEYTONLHUK IO CTOPOHE, MezinaHe, npo-
BEJIEHHON K OJHOW M3 ABYX APYTMX CTOPOH, M YIJIY MEXAy
JaHHON CTOPOHOM W MeJIuaHOM.

604." TTocTpoiiTe TPeyroJbHUK MO CTOPOHE, IIPUIEKAIIEMY
K Hell 0OCTPOMY YIJIy U BBICOTE, IIDOBEJAEHHOM K JaHHOM CTOPOHE.

605." IocrpoiiTe TPeyroJbHUK MO JBYM CTOPOHAM M BBICOTE,
IIPOBENEHHON K OJHOM M3 3THUX CTOpPOH. CKOJNIBKO perueHui
MOJKeT UMeThL 3azava?

606." IlocTpoiiTe TPeYTrOJBLHHUK 110 JAHHOH CTOPOHE U JAHHBIM
MeJuaHe U BbICOTEe, IIPOBEJeHHBIM U3 OZHOIO M TOrO XK€ KOHIA
JaHHOH cTOPOHBI. CKOJIBKO peIIeHu# MOKeT UMeTh 3ajgada?

607." TlocTpoiiTe TpeyroJlpHMK MO BLICOTE M ABYM yIJaM,
KOTOpBIE 3Ta BBICOTA 00pa3yeT CO CTOPOHAMHM TPEYroJbHHMKA,
MMEWIIMMHI C BBICOTOH 001y BepminHY. CKOJIBKO pelleHui
MOXKeT UMeTh 3agaya?

GO8." ITocTpoitTe TPEeYroJIbHUK I10 JIBYM CTOPOHAM U BBICOTE,
NpOBEeAEeHHON K TpeThed cTopoHe. CKOJBKO pelleHui MoKer
UMeTh 3amada’?

609." ITocTpoiiTe TPeyroJbHHUK IO ABYM CTOPOHAM M VIay,
NIPOTUBOJIEKAIIEMY OZHOM U3 3TUX CTOPOH. CKOJIBKO pelneHui
MOJKeT UMETh 3ajada?

(110, ITocTpoiiTe TPEyroabHUK N0 CTOPOHE, IMPUJIEKALEMY
yrJy 4 MeAuaHe, MPOBEAEHHOW K AaHHOW cropoHe. CKOJIBKO
pelIeHuit MOKeT UMeTh 3ajada?

611.” [TocTpoiiTe TPEyroJLHUK 10 YIJIY U BHICOTAM, IIPOBe-
JEHHBIM U3 BEpIIUH JABYX APYTHX YIJIOB.

612."” IMocTpoiiTe TPeyroJabHUK IO JBYM BBLICOTAM M VIV,
M3 BEPIIMHBI KOTOPOTO HPOBEAeHAa OJHA U3 JAAHHBIX BBICOT.
CKOJIBKO pellleHuil MOKeT UMeTh 3ajaya’?
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613." ITocTpoiiTe MPAMOYTOAbHEIA TPEYTOJILHUK IO KATETY
¥ pasuycy BIIMCAHHOM OKPY>XHOCTH.

614.” ITocTpoiiTe TPEyroJLHUK IO CTOPOHE, IIPUJIEKAIIEMY
K Hell yriy ¥ pajuycy BIMCAHHOH OKPYXXHOCTH.

(15.” ITocTpoiiTe TPEYroAbHUK 10 PaZUyCy BIHCAHHOH OK-
PY?KHOCTH M OTPE3KaM, Ha KOTOpbIe TOYKa KacaHusA BIMCAHHON
OKPYXHOCTH AEJUT OJHY M3 CTODOH.

616.” ITocTpoiiTe TPEYTOABLHMK II0 JAHHOMN CTOPOHE U JaHHBIM
BBICOTE U MeJuaHe, IPOBEJIEHHEIM K 3TOM CTOPOHE.

617.” ITocTpoiiTe TPEYrOJbHUK, €CJIH AAHBI TPU TOYKH, B KO-
TOPBIX BIIMCAHHAS OKPYXHOCTh KacaeTcs ero CTOPOH.

618." Kak pasgesnTs Ha 3 paBHLIE YACTH YTOJ, PABHBIH 54°7

YNPAXKHEHWUA OANA NOBTOPEHWUA IS

619. B Tpeyronsauxke ABC AB = BC, AE u CF — 6uccekr-
pucCHl aTOr0 TpeyroasHuka. J[lokaxure, uro EF | AC.

620. Onpegenure yrisl TpeyroasHuka ABC, ecn LA+ LB =
= 110° a ZA + ZC = 85°.

621. IIpamasa, npoxojsamas 4depes cepefuHy D TIUIOTeHY-
36l AB npsaMOyTroabHOTO TpeyroabHuKka ABC nepneHuKyJIAPHO
K Heit, nmepecexaer xarer BC B Touke M, LMAC:ZMAB =
= 8:5. Haiiaure ocTpele yribl TpeyronbEuka ABC.

622. BuemHuit yros TpeyroJsHUKa 00Jblle 0JHOTO U3 YIJI0B
TPeyroJbHHUKA, He CMEeXKHBIX ¢ HuM, Ha 60°, a spyroro — Ha 40°.
Onpepenure BUJ TPEYTrOJbHHUKA.

HABNMIOOAWTE, PUCYWUTE,
KOHCTPYWUPYWTE, DAHTAIUPYWUTE

623. Ha nucre 6yMaru HapHCOBAJIM PAaBHOCTOPOHHMMI Tpe-
YrOJBLHUK ¥ IOJHOCTBIO HAKPBIIN €ro ABYMA APYTMMH DaBHO-
CTOPOHHUMM TDPEyTrOJbHUKAMH Pas3HbIX pasmepoB. Jlokaxure,
YTO AJIA NOKPBITHS XBATHJIO ObI OJHOTO M3 BTHUX TPEYIOJb-
HHUKOB.
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23. MeTtof reoMeTpu4eckmx MecT TOYeK B 3af,a4ax Ha noapoeHme

23 Meron reoMeTpuyecKkMx MecT ToYekK B 3agadax
Ha NOCTpoeHue

H3BecTHO, YTO €CJHM CMeIIaTh CHHMI M KeJTHIH I[BeTa, TO
IMOJIYYUM 3€JIeHBIM.

ITycTs Ha MJIOCKOCTH HAZO HAMTH TOUKHM, oOjajaloniue Ka-
KHMMH-TO ABYMA CBOHCTBaMU OZHOBpeMeHHO. Eciau cuHUM 1Be-
TOM IIOKDaCHTh TOYKHU, objsajaiolue IepBBLIM CBOHCTBOM,
a XeJaTbIM — o006Jazaioniue BTOPBIM CBOMCTBOM, TO NMOHATHO,
4TO «3eJIeHble» TOYKH OyAyT obsafaTh cpasy AByMs CBOMCTBA-
mu. B arom u cocrout unesa meroga 'MT, KoTopyio mpouIiocT-
PHUPYEM CJIEAVIOIIMMU 3aadyaMH.

O—w 3anmawua. ITocmpoiime mpeyzonvHuk no
mpem OAHHbLM €20 CTMOPOHAM.

Pewenue. IlycTs fansl TpU OTpe3Ka, JJIMHBI
KOTOPBIX paBHBL a, b, ¢ (puc. 327). Haxo nocrpo-

uTh TpeyroabHUK ABC, B KoTopom AB = ¢, AC = b,
BC = a. Puc. 327

.

ITpoBesieM NMpOM3BONBHYIO NPsAMYI0. C IOMOINbIO MUPKYIS
OTJIOXKHUM Ha Heil orpe3ok CB, paBHbI# a (puc. 328). IlouaTrHo,
4YTO 3ajlaya CBeJlaCh K IOCTPOEHMIO TPeTheil BEPIIHHBI Tpe-
YTOJIBHHUKA, TOYKHU A.

Bocnonssyemca TeM, uTo TOouka A ob6sajzaer cpasy JAByMs
CBOMCTBaAMM:

1) npuHAAIEIKHUT reoMeTPUYECKOMY MECTY TOYeK, PaBHO-
yAaJIeHHBIX OT TOYKHK B Ha paccTosHUE ¢, T. €. «CHHEeH»
OKpy»kHOocTH (puc. 328);

2) npUHAAJIEeKAT FeOMEeTPHYECKOMY MECTY TO4YeK, paBHOYAa-
JeHHBIX OT ToukHu C Ha pac-

CTOSAHHE b, T. €. «KeaTou» A ;
OKpYy’KHOCTH (puc. 328). :
B xauecTBe TOYKH A MOXKHO y\ ‘
BEIOpaTh J100YI0 U3 ABYX 00paso- = ;
BaBIIIMXCA «3€JI€HBIX» TOUYEK. C B
ITonyyeHHBIH TPEYTOJBHUK X
ABC aBnaeTcsa ICKOMBIM, TaK Kak ‘
B HEM A.B =.C, AC — b, BC = a. Puc. 328
7
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§ 4. OKpyXHOCTb ¥ Kpyr. leomMeTpuyeckne nocTpoeHns

W3 omucaHHOTO IMOCTPOEHUSA CIAEAYeT, YTO eCJIU KaKAbIH U3
TpexX HAHHBIX OTPEe3KOB MEHbIIe CYMMBI ABYX APYIHMX, TO 3TH
OTPE3KH MOI'YT CIYXKHUTh CTOPOHAMH TPEYTrOJbHUKA.

IIpumep 1. IlocTpoiiTe purypy, Bce TOUKH KOTOPOH IIpH-
HaAJe)XaT JaHHOMY YIJIy, PaBHOYJAJIEHEl OT ero CTOPOH U Ha-
XOAATCSA HA 3aJaHHOM PAaCCTOSHHUU @ OT €ro BepIUWHEI.

P e w e H u e. UcKkOMBIe TOYKH IIPUHAJIE-
JKAT cpa3y ABYM reOMeTPHYECKHM MecTaM
TOYeK: OMCCEKTPHCE JaHHOTO YIJIa ¥ OKPYIK-
HOCTH C I[EHTPOM B €ro BepIIuHe W pajguy-
| cOM, DaBHEIM 4.

/ ITocTpouM OuCCEKTpPHUCY yrJjia U yKa3aH-
HYI0 OKpyKHOCTH (puc. 329). Ux nepece-,
YeHUEeM ABJIAETCHA MCKoMasd Touka X.

Puc. 329

IIpumep 2. [locTpoiiTe LIEHTP OKPY’KHOCTH paguyca R,
MMPOXOAAIIEH Yyepe3 JaHHYI0O TOYKY M U Kacamlnylocsi ZaHHOH
npAMOH a.

Pewenue. IIoCKOMIBKY OKPY)XHOCTb KacaeTcs IPAMOH a,
TO ee IEHTP HaxoAuTca HA paccTrossHuA R ot Hee. 'eomeTpu-
YeCKUM MECTOM TOYeK, YAANEeHHBIX OT JAaHHOW NIpAMOM Ha
JaHHOE pAaCCTOSIHHe, SABJSAIOTCA ABe NapaJijejibHble IpAMBIe
(cm. samauy 500). CiremoBaTesibHO, LUEHTP OKPYXKHOCTH HAJO
HMCKaTh HA «KeJThIX» npambix (puc. 330).

TeomeTpuyeckoe MeCTO TOYEK, ABJIAIIINXCA EHTPAMHU OK-
py»kHOCcTeil paguyca R, nmpoxoxsamux yepes Touky M, — 3To
OKPYIKHOCTh JAHHOTO paguyca ¢ nHeHTpoM B Touke M. IloaTomy

Me Me

L

Puc. 330 Puc. 331
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23. MeTop reoMeTpu4ecknx MecT TOHeK B 3aAa4ax Ha NOCTpoeHue

B KayecTBe I[EHTPA MCKOMOH OKPYXHOCTH MOYKHO BhIGpaTh
mo6yI0 U3 TOYEK MEepPecedyeHusi «CHHEeH» OKPYIKHOCTU C OJHOM
U3 «XKeJTHIX» npaMeix (puc. 331).

ITocTpoenue ana cirydas, KOTJa JaHHAS TOYKA NPHHALIEHKUT
JaHHOW IPAMOM, PACCMOTPHUTE CAMOCTOATEAbHO.

ITpumep 3. ITocTpoiiTe TPEYroALHUK 11O CTOPOHE, MeIUAHE,
NPOBEJIEHHOW K 3TOW CTOPOHE, W PAaAMyCy ONMHCAHHOH OKPYIK-
HOCTH.

Pewenue. IlocTpOUM OKPYIKHOCTH :
JAaHHOTO paguyca M IpoBeaeM xopay AB,
PaBHYIO CTOPOHE MCKOMOTO TPEYroJLHHUKA.
Torma KOHIBI XOP/bI ABAAIOTCA IByMsA Bep-
HIMHAMYW MCKOMOI'0 TpeyroJbHuKa. [1oHaT-
HO, YTO TpPeThs BEPINMHA IIPHHAJIENKUT
ONHOBPEMEHHO IIOCTPOEHHOM OKPY»XHOCTH
(«KenTadg» OKPYIKHOCTH) M OKPYMKHOCTH Pue. 332
C IeHTPOM B Touke O, sBIAMOIIEHCA cepe-

AUHON XOopArl AB, M paguycoM, PaBHEIM AaHHOH MeguaHe
(«cuHAA» OKPY)KHOCTE). KaKIbI M3 TPeyroJbHUKOB ABC,
u ABC, (puc. 332) aBnsaeTca MCKOMBIM.

YMPAXXHEHWS I —

624.° [aus npamas m u Touxu A u B BHe ee (puc. 333). ITo-
CTPOMTe Ha NPAMOMR m TOYKY, PABHOYAAJIEHHYIO OT TO4YeK A u B.

625." Touku A n B npuraznesxar npsamoit m. ITocTpoiire Tou-
KY, YAAJIeHHYIO OT IPAMOM m Ha PACCTOSHUE d ¥ PABHOYIAJIEHHYIO
ot Touek A u B. CKOJIBKO peleHui nmeer 3ajgava?

626." Touku B u C npuHajAIex)aT pa3HBIM CTOPOHAM yrJa A.
ITocTpoiite Touky M, NIpMHAAJIEKAIILYIO YIIIY, PABHOYIAJEHHYIO
OT ero CTOPOH ¥ Takyio, 4ro MB = MC. CKoJIbKO permeHui
MOYKeT uMeTh 3azaua’?

627." Toukn B u C npuHAAIEKAT PA3HBIM *B
croponam yria A. ITocrpoiite Touky D, npu- 4,
HaJJIeKAIIYIO YIVIY, PABHOYIAJIEHHYIO OT €10
CTOPOH M Takyio, 4ro DC = BC. CKOJIBKO
pelneHu uMeer 3agada? Puc. 333
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628.° IlocTpoiiTe paBHOGEAPEHHEIH TPEYTOJLHUK 10 OCHOBA-
HUIO 41 DOKOBOI1 CTOpOHE.

629." Jlnsa naHHON OKPYKHOCTH HOCTPOHTE TOYKY, ABJIAIO-
[IYIOCH ee IeHTPOM.

630." ITocTpoiiTe OKPY:KHOCTH JAHHOrO pagudyca, IPOXOAs-
yI0 4Yepe3d AAaHHYIO TOYKY, LEHTP KOTOPO NpHHAILJIEKHUT
JaHHOU NPAMOM.

631, ITocTpoiiTe OKPYKHOCTh JAaHHOTO Pajuyca, IIPOXOMs-
IIYIO 4epe3 JiBe JaHHbIE TOYKH.

(32, Haiigure Bce TOYKH, MPUHAMJIEIKAIIAE JAHHOU OKPYK-
HOCTH ¥ PaBHOY/IAJEHHBIE OT KOHIIOB JAHHOTO oTpe3Ka. CKOJIb-
KO pelIeHHi MOKeT MMeTh 3azada’?

633." [lagb! ABe mMepeceKalonuecs NpsAMbIe M U N U OTpe-
30K AB. IlocTpoiiTe HA NIPAMON M TOYKY, VAAJEHHYIO OT IIps-
Mo n Ha paccrosHne AB. CKOJIBKO pelmeHnid nMeeT 3aava?

(34, B tpeyronsauke ABC /C = 90°. Ha karere AC nocrpoii-
Te Touky D, yaaseHHyIO oT npamoi AB Ha paccroarue CD.

635." ITocTpoiiTe paBHOOEAPEHHBIH TPEYTOJILHUK 110 OCHOBA-
HUIO ¥ PafUyCy ONHMCAHHON OKpPY»XHOCTH. CKOJIBbKO pemeHui
MOXKeT MMeTh 3agauva’?

636." IlocTpoiiTe TPeYroJbLHUK IO ABYM CTOPOHAM M MeJHa-
He, IPOBEeAeHHONU K OJHOM M3 JaHHBIX CTOPOH.

637, ITocrpoiiTe paBHOOEAPEHHBIM TPEYTOJIBHHUK 110 DOKOBOI
CTOPOHE W MejuaHe, IPOBEJIEHHON K DOKOBOIf CTOpPOHE.

638." Ha naHHOK OKPYsKHOCTH MOCTPOiiTE TOYKY, HAXOAS-
IVIOCH HA JAHHOM PACCTOAHUM OT AAaHHOM npamoit. CKOIbKO
pelieHuii MOKeT uMeTh 3azava?

(49,7 Ha naHHOM OKPY?KHOCTH IOCTPOITEe TOUKY, PABHOYAA-
JIEHHYIO OT ABYX AAHHBIX IepeceKaromuxca npamMbeix. CKoOIbKO
pelIeHnit MOKeT UMeTh 3ajzada?

640." Mesxay ABYMS napasielbHbIMU IPAMBIMH JaHA TOUKA.
ITocTpoiiTe OKPYHOCTH, IIPOXOAAIIYIO Yepe3 3Ty TOUKY M Ka-
CcalIIVIOCHA AaHHBLIX NpAMbIX. CKOJIBKO pelreHUi uUMeeT 3a-
jnaua?

641." IlocTpoiiTe OKPYIKHOCTH, IPOXOAAIIYIO Ueped JaHHYIO
TOUKY A ¥ Kacalolyoca JaHHON NPAMOA m B JaHHOM TouKe B.

(1427 ITansl ABe napajjejbHble OpsMble U cekyuas. Ilo-
CTPOMTE OKPYKHOCTb, KACAIIYIOCA 3TUX TPEX NMPAMBIX.
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643." ITocTpoiiTe TPEYroMBHUK TIO JABYM CTODOHAM M Paiu-
yCy OIIMCAHHOM OKPY:KHOCTH. CKOJIBKO perneHui umeer 3axada?

644.” TlocTpoiiTe TPEYroJBLHUK IO CTOPOHE, BHICOTE, IIPOBE-
JEeHHOH K 3TOH CTOPOHE, U PaguyCy ONMCAHHOM OKDYHOCTH.
CKOJIbKO penieHuil MOXKeT UMeTh 3aga4a?

645.” IlocTpoiiTe paBHOCTOPOHHUIT TPEYTOJIBHHK IO PAXHY-
CYy OIIMCAHHOM OKPY>XHOCTH.

646." Tpu mpaAMbIe IMONAPHO MEPECeKATCA U He IIPOXOJAT
yepes oHy TouKy. ITocTpoiiTe TOUKY, PABHOYAAJIEHHYIO OT BCeX
Tpex npaMbIX. CKOJIBKO pelneHuit uMeeT 3agaya?

647." ITocrpoiiTe IPAMOYIrOJbHBIN TPEYrOJLHHUK IO KATETy
M CyMMe THUIIOTEHY3El U APYroro Karera.

648, IlocTpoifTe NPAMOYTrOJAbHBIN TPEyTOJBHUK IO I'MIIOTE-
Hy3€e U CyMMe KaTeToB.

649." TTocTpoiiTe IPAMOYrOALHBIH TPEYTOJbHUK I10 THIIOTE-
Hy3€e U Pa3HOCTHU KATETOB.

650." IocTpoiiTe MPAMOYTONbHBIN TPEYroJbHUK II0 KaTeTy
M Pa3HOCTH I'MIIOTEHY3kl M APYroro KaTera.

651. IlocrpoiiTe paBEOGEIPEHHBIN TPEYTOJBHHUK IO OCHOBA-
HUIO ¥ Pa3HOCTH OOKOBOI CTOPOHBI M BHICOTHI, ONYIIEHHOM Ha
OCHOBaHME.

652." ITocTpoiiTe TPEYrOALHEK TI0 CTOPOHE, IPUJIeKAIEMY
K HeH yIrJly ¥ CyMMe ABYX APYTHUX CTOPOH.

653. IlocrpoiiTe TPeyroJbHUK II0 CTOPOHE, NMPUJEKAIIEMY
K HeH yriy ¥ pasHOCTH ABYX APYTHX CTOPOH.

654." ITocrpoiiTe TpeyroJbHAK IO CTOPOHE, IIPOTHBOJIEMKA-
meMy e yriy ¥ pa3HoCTH ABYX APYTrHX CTOPOH.

655, IlocTpoiiTe TPEYroJbHHUK 10 CTOPOHE, NMPOTHBOJIEMKA-
meMy e yriay U cyMMe ABYX APYTHX CTOPOH.

656." ITocTpoiiTe TPEYTOMIBLHHEK 11O CTOPOHE, PASHOCTH YTJIOB,
IpUIeKaUX K 9TOH CTOPOHE, U CyMMe ABYX APYTIHX CTOPOH.

657." TTocTpoiiTe TPEYTOIBHHUK 11O NepUMETPY ¥ IBYM yTIJIaMm.

658, IlocTpoiiTe OCTPOYTONBHBIA TPEYTOJILHUK IO IEPUMET-
Py, OJHOMY M3 YIJIOB M BBICOTE, NPOBEJEHHOH M3 BEPIIMHBI
IpYyroro yrJja.

659." ITocTpoiiTe TpPeyroJbHUK IIO BEICOTE M MeZHAHE, IIPO-
BeJIeHHBIM U3 OZHOW BEpIIMHBI, U PAAUYCY OIMMUCAHHOH OKDPYIK-
HOCTH.
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Puc. 334 Puc. 335

660." TTocTpoiiTe TPEyroJbHHK 110 JBYM CTOPOHAM M MeJHa-
He, NIPOBeJIeHHON K TpeThel CTOPOHe.

661, ITocrpoiiTe TpeyroJbHUK 110 CTOPOHE, BBICOTE, TIPOBe-
JIEHHOM K 3TOHW CTOpPOHE, U MeJHaHe, NIPOBEeeHHOW K OJHOH M3
JBYX JIPYTUX CTOPOH.

{ YNPAXKHEHUA ONA NOBTOPEHNA IS

662. Ha pucyuke 334 /A = 46°, ZACB = 68°, ZDEC =
= 120°. Haitgure yrasl Tpeyronbaukos EFC u DBE.

663. Yepes cepeauny O croponsl MK tpeyronbHuka M KN
IIPOBEJIN MPSMYIO, MEPIeHANKYIApHY0 ctopoHe MK u nepe-
cekarouiywo cropoiy MN B Trouke C. U3BectHO, uTro MC = KN,
ZN = 50°, Haitaure yron MCO.

664. B tpeyronbanke ABC u3 BepmuHbI npsimoro yrua C
nposesnu Boicory CH u 6uccekrpucy CM. Jlnuna orpeska HM
B 2 pasa MeHbIIe JAJUHBI oTpe3dka CM. Haligure ocTpble yIrJibl
Tpeyroabauka ABC.

665. Ha pucyuke 335 BD = DC, DN L BC, £ZBDM =
= ZMDA. Haiigure cymmy yriioB MBN u BMD.

I |

¥ HABMOOAAWTE, PUCYWTE,
" KOHCTPYWUPYWTE,
OAHTASNPYWUTE
666. Pasperxpre pUrypy, 1300parKeHHYIO
Ha pucyHKe 336, HA TpHU YaCTH, He SABJIAIO-
[Mecsi KBaJpaTaMy, TakK, 4TOOBI W3 3THUX
qacTeil MOXKHO OBLJIO CJIOKUTH KBAaJPAaT.
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WToru

nTorn
B aTom nmaparpade:

® OBLIM BBEJEHBI TAKHE IOHATUA!
» reoMeTpUYeCKOe MeCTO TOYEeK;
» ‘OKPYIKHOCTH, KPYT;
pazuyc, Xxopaa, fMaMeTp OKPY»KHOCTH U Kpyra;
KacaTeJlbHasd K OKPYKHOCTH;
OIlMCaHHAaA U BNHCAHHaA OKPYXXHOCTH TPEyroJibHUKA;

VVY

® Bbl M3YYUJIIHU:

ocHoBHBIe 'MT;

CBOMCTBA M NMPHU3HAK KacaTeJLHOM;

TEopeMbl O CYIIeCTBOBAHUY ONMCAHHON M BIIMCAHHOM
OKPY’KHOCTE TpeyrojJbHHUKA;

CBOMCTBA OKPY>XHOCTH M €e 3JIEMEeHTOB;

VVY

v

@ BBl HO3HAKOMMUJIHCH!:

\

> C KJKOYEeBBIMH 3aJla4YaMM Ha IMOCTPOEHUE;
» ¢ metogom I'MT.
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3AJJAHUSA B TECTOBOW ®OPME «POBEPb CEBA»

1. Jassl 3 ToukH, He JeKaliue Ha oJHON npaMon. CKOJBKO
TOYEK CO/IEPHKUT reOMeTpUYecKoe MeCcTO TOYeK, PaBHOY/AJIeH-
HBIX OT JAHHBIX?

A) BeckoHeYHO MHOIO; B) 2; B) 1; I') Hu ogHOM.

2. lanbl 3 Touku, Jeskamue Ha OAHON npamoil. CKoabKO
TOYEK COJAEPKUT reoMeTPHYeCKoe MeCcTO TOYeK, PaBHOYJaJIeH-
HBIX OT JAHHBIX TOUEK?

A) 1; B) 2; B) 6eckoHeuHo MHOro; I') HM OjHOM.

3. CKOJIBKO TOYEK COAEPIKUT reoMeTpHUecKoe MecTO TOUYeK,
NpUHAAJEKALIAX YIJy ¥ PaBHOYJAJEHHBIX OT ero CTOPOH H
BEPIIMHBI?

A)1l; B) 2; B) 6eckoneuno mHoro; I') HU omHOM.

4. Touka X NPUHANJIEKHAT OKPYXXHOCTH C meHTpoM O pajau-
yca R. Kakoe u3 cileyoniux yTBepKAeHUI HeBepHO?

A)OX<R; B)OX>R; B)OX<R; T)OX=R.

5. I[Ipamas uMeeT ABe OOIIME TOUKHM C OKPYKHOCTBIO C I€H-
tpoMm O paauyca R. Kakyio ¢urypy obpasyior Bce TOYKH X
naHHON npamon takue, uro OX > R?

A) OTpeaok; B) nyu;

B) aBa nyua; I') npsamyio.

6. Ha pucyHke m3o0pakeHa mnpamasa a, B
Kacalolascsa OKpPy»KHOCTH ¢ eHTpoM O B TO4-
ke A. Ha OKpy»XHOCTH OTMETHJIH TOYKY B,

X — npousBoabHas TOYKa npsamoi a. Kakoe a
M3 CHeAVIONAX YTBEepKIAeHU HeBepHO? A

A) OX > OB; B) OX > OB;

B) OX > 0OA; ') OA = OB.

7. Kakoe yrBep:kaeHne BepHO?

A) Ecoiu nBe XOp/Jbl NMEpPNeHAUKYJISPHBI, TO OAHA M3 HUX

ABJIAETCS AAAMETPOM.
B) Ecsin aBe Xop/bl TOYKOI IepeceyeHus AeJIsATCsA 110moJamM,
TO OHU IEePIeHAUKYJIAPHEL.

B) Ecau KacarenpHas, NpPOBeJleHHas yepe3 KOHEI[ XOPABI,

nepneHAUKYIApHA i, TO 3Ta XopAa — AUaMeTp.

I') Eciu ojjHa ¥3 XOPA A€JUT APYryIo MOIoJaM, TO 9Ta XOp-

la — JauamMeTp.

0
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8. IleHTp OMMCAHHON OKPY>XHOCTH TPEYrOJbHUKA — 3TO
TOYKaA NepecedyeHusd:

A) BBICOT;

B) menuan;

B) cepeAuHHBIX IMEPNEHAUKYJISPOB €ro CTOPOH;

I') 6uccexkTpuc.

9. IleHTp BIMCAHHOM OKPY>XHOCTH TPEYrOJbHUKA — B3TO
TOYKAa IEePece4eHns:

A) BBICOT;

B) meauan;

B) cepeAUHHBIX NEPIEHAUKYISPOB €ro CTOPOH;

I") 6uccexTpuc.

10. IleHTpHl BIMCAHHOMK M OIMCAHHOW OKPYKHOCTEH Tpe-
YroJibHUKA COBHAZAKT B:

A) paBHOGEIPEHHOM TPEYroJbHUKE;

B) paBHOCTOPOHHEM TPEYTrOJLHHUKE;

B) npAMOyroisHOM TpPeyroJIibHHUKE;

I') paBHOCTOPOHHEM TpPEYIroJILHUKE.

11, Tlpu penreHuH 3a5a4 Ha IOCTPOEHHE HUCIIOJIB3YVIOT TAKHE
MHCTPYMEHTBI:

A) IUpKyJIb, TPAHCIIOPTHUD, JIUHEHKY;

B) nuHeliKky, yroJbHHK;

B) nuHe#Ky, YrONbHUK, MUPKYJIb, TPAHCIOPTHD;

I') nupKyaL, TUHEHKY.
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YNPAXHEHUA ANA NOBTOPEHUA KYPCA 7 KNACCA

1. MpocTeniwne reomeTpuyeckue purypbl
M UX CBOWCTBA

667. OTpe3ok, AJMHA KOTOPOTO paBHAa @, pa3/eJuId Ha OATh
paBHBIX OTpe3koB. Haiigure paccTosHHe MeXXAy cepejuHaMu
KpaHUX OTPE3KOB.

668. Touxka C — cepenuna orpesxa AB, AB = 10 cm. Ha
npsmoit AB naiizure Bce Toukn X raxkwue, uro AX + BX + CX =
=12 em.

669. Touka D — cepeauna orpeaka MK, MK = 16 cm. Ha
npamoit MK maiisure Bce Touku Y Takue, yro MY + KY + DY =
= 30 cm.

670. Ha npamoii ormerusu 10 Touex: A, B, C, D, E, F, M,
N, K, P. CKoJIBKO IIPH 2TOM 00pas3oBajioch OTPE3KOB, OOHUM
M3 KOHIIOB KOTOPHIX sBasgerca Touka A? Ckoabko Bcero obpa-
30BAJIOCH OTPE3KOB C KOHIIAMHM B OTMEYEHHBIX TOYKax? 3aBUCHUT
1 oblIee KOJIMUYEeCTBO OTPE3KOB OT TOTO, JEKAT JIU OTMEeYeHHEIe
TOYKH Ha OJHOM IMPAMOI?

671. Ha pucyuxe 337 AN = 24 cm, AB = BC, CD = DE,
EF =FK, KM = MN, DF = 6 cm. Haiigure AJuUHY OTpes-
ka BM.

672. Haueprutre yron MKE, pasunii 120°. IlposeauTre
ay4 KC rax, urobsl £ MKC = 60°. Haiigure yron CKE u yka-
sxuTe ero Bug. CKOJIBKO pelIeHuil umeer 3anada?

673. I'panycubie Mepsl cMexHbIX yriioB ABC u CBD oTHO-
caATca Kak 5:4. Haiigure yrog mexay OHCCEKTpHUCAMH yr-
noB ABC u ABD. CronbKO pemeHHi umMeeT 3agada’?

674. JIa yria uMerT OOIIYIO CTOPOHY M He MMEKT APYTUX
061 ux Touek. ABAAIOTCA JIU 3T YIJIbl CMEXKHBIMH, ecau: 1) ux

A D
ABC DEFEKMN
B C
Puc. 337 Puc. 338
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BeJIMUYMHBI OTHOCcATCA KakK 11:19 u oguH U3 yrios Ha 32° 60J1b-
1Ie APYroro; 2) MX BeJUYUHBLI OTHOCATCHA KakK 7:3 U OLUH U3
yrioB Ha 72° MeHbIIEe Apyroro?

675. Ha pucyske 338 BD 1 BC. Yroa mexay duccekrpuca-
mu yriioB ABD u DBC pasen 55°. Haiigure yron ABD.

2. TpeyronbHUKu®

676. Ilepumerp TpeyroJsHMKa paBeH 87 cM, ojHa M3 CTO-
POoH — a cMm, apyras — b cm. CocraBbTe BhIpa)keHHe JJIA Ha-
X0 JEeHHUs TPEeTheil CTOPOHBI. BeIUMCINTE IJIUHY TPETHEH CTO-
poOHEI, ecau a = 27, b = 21.

677. Haiinure nepumerp TpeyroabHuka ABC, eciu AB + BC =
= 27 cm, AB + AC = 28 cm, BC + AC = 29 cwm.

678. Ha pucynke 339 /1 = Z2,
£3 =424, AD = CF. [lokaxxure, 4TO
AABC = ADEF.

679. B rpeyronsauxkax ABC u DEF
mposeneHsl Mexuansl BM u EK coort-
BeTcTBeHHO. M3BecTHO, uTo BC = EF,
LABC = LDEF, £ZC = £F. [Jokaxxu-
Te, 4TO: Puc. 339

1) ABMC = AEFK; 2) AABM = ADEK.

680. B ocrpoyrossaeix Tpeyroasaukax ABC u A B C, npo-
BezieHbl BbicoThl BD u B D, COOTBETCTBEHHO. Horaxxure, 4TO
AABC = AAB,C,, ecnu BD = B D, AD =AD,, CD=C.D,.

681. B tpeyronsaukax ABC u MKE AB = MK, BC = KE,
ZB = /K. Ha orpeake AB ormerunu Touky F, a Ha oTpes-
ke MK — toury P Tak, uro ZACF = ZMEP. KakoBa anuHa
orpeska CF, eciu PE = 15 cm?

682. B rpeyronsaukax ABC u DEF AC = DF, BC = EF,
ZC = /F. Buccexkrpucsl yrinoB BAC u ABC mnepeceKkaioTcs
B Touke O, a 6uccexkTpucel yrinos DEF u EDF — B Touke M.
Hoxaxure, uro AAOB = ADME.

683. Ha npozomxenuu ocHoBaHusa BC paBHOOeJpeHHOIO
rpeyronsEuKa ABC 3a Touky B ormernsn Touky M Takyio, 4ToO
ZMBA = 128°. Ha#igure yroa mexay 60KoBoi cTopoHOi AC
u buccexktpucoi yriaa ACB.
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Puc. 340 Puc. 341 Puc. 342

684. Uz Touek A u B, nexalux B OJHOM IIOJYILJIOCKOCTH
OTHOCHUTEJILHO NPAMOM M, ONYyLIeHbl HAa 3Ty NPAMYK IepIeH-
Iuryasapel AC u BD coorBercrBenHo. Touku A u B paBHOyaa-
JIeHBI OT IpAMOMN m, Touka O — cepeamnHa orpeska CD. Iloka-
xure, uro AAOB — paBHOOEIPEHHEIH.

685. Ha pucyrke 340 AB = BC, AD = FC, LADE = ZCFE.
Hoxaxxure, uro Touka E — cepeauna orpeska AC.

686. PaBuoGenperunlie TpeyroibHUKH ABC u ADC umeroTr
o6uree ocHoBanmne AC. [lokakure, uro npsamasa BD — cepenus-
HBIA IeprneHgUKyasap orpesxka AC.

687. Ha pucynke 341 AB = BC, ZABO = ZCBO. Jlokaxu-
Te, uro £ DAO = ZDCO.

688. Ha pucynke 342 OA = OC, OD = OB. llokaxuTe, 4TO
£ZDAC = £BCA.

689. Touka O nepeceyeHUA CepeAUHHBIX NEePIEeHAUKYIAPOB
cropoH AC u BC TpeyroasEuka ABC npuHAAIEKHT €ro CTOpo-
He AB. Jloxaxmure, uto: 1) Touka O — cepeauHa oTpe3ka AB;
2) L/ACB = /A + /B.

B 690. Mennana rpeyroasauka ABC pas-
OuMBaeT ero Ha JBa TPeEYroJbHUKAa, MepH-
MEeTPhl KOTOPBIX PAaBHEI. JlOKaXuTe, 4TO
AABC — paBHOGeIPEHHBI.
N _C 691. B Tpeyronsauke ABC AB = BC,

A M BD — mepnana. IlepuMeTp TpeyroJabHUKA

ABC pages 50 cm, a Tpeyronbauka ABD —
40 cm. Haiigure nnuey meauaasl BD.
D 692. Ha croporax AC u BC TpeyroJs-
Puc. 343 HuKa ABC ormerunu touku F um K coot-
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BeTCTBeHHO. Jlokaxkure, 4To ecau TpeyroabHUKu AFB u AKB
PaBHEI C COOTBETCTBEHHBIMHU cTopoHaMu AK u BF, TO TPeyrojib-
HuK ABC — paBHOOEIpPEHHBIH.

693. Ha pucyake 343 AM = CN, AB = CD, BN = DM. Jlo-
Kaxure, uro LABN = ZCDM.

694. B tpeyromsuukax ABC u A B,C, menuanst AM u AM,
paBHEI, AB =A B, BC = B C,. [lokaxxure, uro AABC = AA B/C,.

3. MNapannenbHbie Npambie.
Cymma yrnos TpeyronbHuKa

695. Yepea TOUKY, He IPUHAAIEIKALLYIO IPAMOH @, IPOBEJIU
Tpu npamble. JOKa*KuUTe, YTO MO KpallHe Mepe ABe U3 dTUX
IPAMBIX [IE€PECEKAaIOT IPAMYIO d.

696. Ha croponax AB u AC rtpeyrosibHuka ABC oTMeTHIH
coorBeTcTBeHHO Touku M u K Tak, uro ZAMK = £ZABC. [lo-
Kakure, yTro LAKM = LACB.

697. Joxaxxurte, 4TO:

1) OucceKTpHUCH HAKpecT JIeXKalllUX yIrJoB, 00pa3oBaHHBIX
IIPH [IEPECEeUYEeHUH ABYX NapaJlyIeJIbHbIX NPAMBIX CEKyIei,
napaJlyie/IbHbl;

2) OuCcCeKTpPUCHI OJHOCTOPOHHUX YIJIOB, 0Opa30BaHHBIX MPH
[epeceYeHu ABYX NapaJiieIibHbIX NPAMBIX CeKyIlei,
TepHeHAUK yJISAPHEL.

698. Kak B3aMMHO pACIIOJIOKEHBI OMCCEKTPHMCHl COOTBET-
CTBEHHBIX VIJVIOB, OOpPa3oBaHHBIX IIPDH IIepecedYeHHH JBYX Na-
pallIeIbHBIX NPSAMBIX CeKyIiei?

699. Ilpsamas, npoBeleHHAA Yepe3 BEPIINHY TPEYyroJbHUKA
napaJjijieJIbHO ero IpoTHBOJIEXKaIlel cTOpoHe, o6pasyeT ¢ AByMs
APYIMMM CTOPOHAMH paBHBIe YIibl. J[OKa)KHUTe, YTO NAHHBIA
TPeyroabHUK — pPaBHOOEAPEHHbIN.

700. Ha nponomxennu cropor AC u BC TpeyronbHuxka ABC
(AB = BC) 3a Bepminmny C ormerunau Toukum E m D coorser-
CTBeHHO Tak, uto DE | AB. lokaxure, yuro ACDE — pasHO-
OepeHHBIN.

701. Ha cropone BC tpeyroasuuxa ABC oTMeTHIN TOYKH M
u K (touxka M nexur Mexay Touxkamu B u K) rTak, 4uTo
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/KAC = /B, Z/BAM = /C. [lokaxxure, yTo AMAK — pas-
HOOeAPEeHHEBIN.

702. BricoTa paBHOOEIPEHHOTO TPEYI'OJIBHUKA, IIPOBEJeHHAS
K OCHOBaHMIO, B 2 pasza MeHbIlle 3TOro ocHoBaHus. Haitaure
VYIJIbl JAHHOTO TPEYroJIbHUKA.

703. Ha cropore AC tpeyronbauka ABC ormernnau Touky O
Tak, 4To AB = AO. 3BeCTHO, YTO BHELIHUI yroJ IpW BepIIu-
He A paBen 160° u £ C = 40°. Tokasxure, uro BO = CO.

704. Ha npogonxenuax cropousl AC Tpeyronsauka ABC 3a
Touku A 1 C OTMeTUIM COOTBETCTBEHHO TouKu M u K Tak, 4To
AM = AB, CK = BC. Haiigure yrasl Tpeyroasauka MBK, ecan
ZBAC = 60°, ZACB = 80°.

705. [Ipamas, napanaensHas cropoHe AC TpeyroJrHUKAa
ABC, nepecekaet ero cropoast AB u BC B Toukax M u K co-
OTBETCTBEHHO Tak, yto AM = MK. UssecrHo, uto /B = 65°,
ZC = 45°, Haiinure yron KAC.

706. B tpeyronsauke ABC /A = 55°, /B = 75°. Haiizure
YIOJI MEXXJy BbICOTOM W OMCCEKTPHCOH TPeyroJibHUKAa, IIPOBe-
JeHHBIMM U3 BepmuHEI C.

707. Beicorsl AD u BK pasrobeapennoro Tpeyronsauka ABC
(AB = BC) nepecexaiorcs B Touke H, ZAHB = 128°, Haiiaure
yrasl Tpeyroabauka ABC.

708. Bricotsl AD u CM paBHOOGEZPEHHOTO TPEYTroJIbHUKA
ABC (AB = BC) nepecekaiorca B Touke H, ZAHC = 140°.
Haiigure yrasl Tpeyrogsauka ABC.

709. OnuH U3 OCTPLIX YIJIOB IPAMOYTOJLHOTO TPEYTOJIbHUKA
paBeHn 42°. HaiijuTe MeHbIIN U3 YIJI0B, 00pa3oBaHHBEIX OucC-
CeKTPUCOM MIPAMOro yrja ¢ rUIoTeHy30H.

710. U3 Touexk C u D, nemxaluux B OJHOH IOJTYIJIOCKOCTH
OTHOCUTENLHO NPAMOM M, OnyLeHbl nepuneaauKyaapsl CE u DF
Ha aty npsamywo, CF = DE. [lokaxure, uro CE = DF.

711. Ha pucyske 344 AB = BC =

C *=CD = DE, BF | AC, DK | CE. Jlo-
Kaxxurte, 9yTo AF = EK.
B D 712. Bricore: BM u CK Tpeyrojsb-
nuka ABC nepecekaworcsa B Touke H,
A F K r ~ZABC = 35°, ZACB = 83°. Haiinure
Puc. 344 ZBHC.
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713. Yron Mexay BBICOTOH U OHCCEKTPHUCON TPEYrOJbHUKA,
IIPOBEAEHHBIMH M3 BEPIIMHBLI €ro IPsIMOro yrJja, pasedH 12°.
Haiigure ocTphle yIJIbl JAHHOTO TPEYTrOJLHHKA.

714, Ha runorenyse AB nNpAMOYTroJbHOIO PABHOOEAPEHHOT'0
TpeyronbHuKka ABC ormerunu touku M u K (touka M jemur
mexay roukamu B u K) rak, uro AC = AM u BC = BK. Haii-
oure L MCK. :

715. VI3 BepUIMHBI IPAMOI0 yrJjia TPEYrOJbHHUKA ONYCTHIH
BEICOTY Ha runoreHysy. Ilokamkure, 4TO ABa TPEyroJIbHHKA,
o0OpasoBaBIINeCs INPU 3TOM, W JAaHHBIA TPEYrOJbHUK HMEIOT
COOTBETCTBEHHO PABHBIE OCTPhIE YIJIBI.

716. B Tpeyroasaukax ABC u DEF L/ A = /D, /B = ZE,
BeicOoTEl BM u EK paBubl. Joxkaxure, utro A ABC = A DEF.

717. Beicotet AM u CK tpeyroasuuxka ABC mepeceKkanTcs
B Touke O, OK = OM, ZBAM = ZACK. [lokaskurte, 4TO
AABC — paBHOCTOPOHHH.

718. JIBe BbICOTHI PABHOOEIPEHHOTO TPEYrOJbHUKA IIPH I1e-
peceuenuun obpasyior yroa 100°. Haiaure yrisl JaHHOTO Tpe-
YTOJIbHUKA.

719. B tpeyronsauke ABC yroa ACB — npawmoit, CH — BEHI-
coTa JaHHOTO TpeyrojJbHuKa, CD — GHCCeKTpHUca TPEeyroJabHHU-
ka BCH. [Mokaxwure, uro AC = AD.,

720. Yros Mex 1y BBICOTOM B OMCCEKTPHCOM paBHODEAPEHHO-
ro TPeyroJibHHKa, IIPOBEJIEHHBIMH W3 OJHON BepIIWHBI, pa-
BeH 15°. Haiiure yrisl janHoro rpeyrojbHuka. CKOJIBKO pe-
IIIeHU#A uMeeT 3ajada?

721. Ha mpoao/MmKeHUuAX T'HIOTEeHY3El AB IIpPSMOYTOJbHOTO
TpeyronbHUKA ABC 3a TOUKH A ¥ B OTMeTUJIH COOTBETCTBEHHO
Touku D u E Tak, uro AC = AD, BC = BE. Haiigure yron DCE.

722. Ha runorenyse AB npsaMOyTroJbHOro TpeyrojibHuka ABC
ormernsi Touku D u E tak, uro AC = AE u BC = BD. Haii-
nure yron DCE.

723. B paBHOCTOpOHHEM TpeyroabHuKe ABC u3 cepeauns M
cropousl AC onymeH nepneHaukyasp MK Ha ctopony BC.
Haitagure nepumerp tpeyroabauka ABC, ecoiu KC = 3 cwm.

724, OgH W3 YIJIOB IPSAMOYIOJIBHOI'O TPeyroJibHMKa pa-
Be” 60°, a cymMMa runoTeHy3bl U MeHbIero xkarera — 27 cM.
Haiizure 9T CTOPOHBI TPEeyTroJbHUKA.
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A 725. B tpeyrombauxe ABC ZC =90°,

D ZA = 15° BC = 11 cm. Ha rarere AC

oTMeTuau Touky M Tak, uro £ BMC =
= 30°. Haitaure orpesox AM.

726. Ha ognoit cropore yrza B orme-

B E ¢ T™aauTouku D u A, a Ha Apyro# — Tou-
ku E u C (puc. 345) rak, utro AC | BC,
Puc. 345 DE | BC, CD 1 AB. Haifiaure OTpe3ox

DE, ecnn £B = 30°, AC = 12 cm.
727. HaliguTe yroa Me:XAy IPSAMBIMU, Ha KOTOPBIX JIexKar
JiBe MeIMaHLI PABHOCTOPOHHEI0 TPEeyIroJbHUKA.

4. OKpyXHOCTb U Kpyr. FleomeTpuyeckme NnocTpoeHuns

728. Orpesku AC, AB u BC — COOTBETCTBEHHO AHaMeTpP
U XOpAbI OKPY:KHOCTH ¢ meHTpoMm O, npuuem AB = BC. Haii-
oute LAOB.

729. Inamerpst AB u CD okpyxHocTu ¢ nearpom O nep-
nmesauKyasapasl. Ha nuamerpe AB 1o pasdHbie CTOPOHBI OT I[€HT-
pa O ormerunu Touku E u F rak, uro CE = DF. Jlokaxmure,
yro OE = OF.

730. Orpesku MK u NP — HenapaJlielbHble XODABI OKPYX-
HocTH ¢ neatpom O, MK = NP, Touku A u B — cepeauHBbl
xopa MK u NP coorsercTBeHHO. [lokaxkure, uro ZOAB =
= Z0OBA. -

731. Kaxknasa us xopa AB n BC paBHA paJiuyCcy OKPY>XHOCTH.
Haiigure LABC.

732. [loxakuTe, 4YTO KacaTelbHble K OKPYXHOCTH, IpPOBe-
JeHHBIe Yepe3 KOHIIbI JuamMeTpa, IapaJjjebHbl.

733. [Iuamerp AB nenur raxayio u3 xopa MN un PK, or-
JIMYHBIX OT Auamerpa, monoixam. [loxaxure, uto MN | PK.

734. [loka)kuTe, 4TO LEHTP OKPYKHOCTH DaBHOYJaJieH OT
Jr000 KacaTeJsHOM K OKPYXHOCTH.

735. U3 Touku A K OKPYKHOCTH C meHTpoMm O npoBeeHbI
kacarensuble AM u AK, M u K — rtouku kacaHud. Touka
nepeceuenuns orpeska OA ¢ OKPY»XHOCTBIO ABJIAETCA CePeAHHOMN
aroro orpeaka. Haiigure £ MAK.
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736. Ilpamas, mapaurenbHas xopae AC OKpy»XHOCTH, Kaca-
eTCsl dTOM OKPY’KHOCTH B Touke B. Iloxaxkute, uro AABC —
paBHOGEIPEHHBIH.

737. Paguyc OC oxpyxHOCTH ¢ neHTpoM O JeNHUT ImomoIam
xopay AB, He ABagOIIyIoca aAuamerpom. Yepes Touky C mpo-
BEJIA KacaTelbHYIO K OKpy:KHOCTH. [lokaskure, 94TO aTa Kaca-
TeJbHaA mapaJuiesibHa xopae AB.

738. OKpyKHOCTH, IIEHTP KOTODPOH NPUHAAJIEKUT OHMCCEKT-
puce yrJia, mepeceKaer ero cropossl. Jloka)kurte, 4T0 OTPE3KH,
KOTOpBIe OTCEKaeT OKPYXXHOCTh HA CTOPOHAX yIJiA, PABHBI.

739. Yepes Toury M nposenennl KacateabHbsle MK u ME
K OKPYXXHOCTH C LIeHTPOM B TouKe O, rae K u E — TOUKH
rkacanus, ZOMK = 30°, MK = 6 cm. Haiinure AnIuHY XOD-
nel KE.

740. [TokaXkuTe, YTO XOP/Aa OKPYKHOCTH, KOTOPAA IepIeH-
AMKYJIApHA APYTO# XOpAe aTOM OKPYKHOCTH U IIPOXOAUT Yepes
ee cepeJuHY, ABIAETCS IUAMETPOM JAHHOU OKPYIKHOCTH.

741. Orpe3xku AB, AC u BD — COOTBETCTBEHHO AMAMETP
M XOpABl OKpysHOCTH, npudyem AC | BD. Jloxaxure, 4TO OT-
pe3ox CD — nuaMeTp OKPYXHOCTH.

742. B rtpeyronsauke ABC AB = BC, Touka O — meHTp
BIHUCAHHOMA OKPYXXHOCTH, TOUKH D u £ — TOYKH KacaHUA BIIU-
CaHHOM OKPYKHOCTH co cTopoHaMu AC u AB COOTBETCTBEHHO,
ZLABC = 48°. Haitaure £ DOE.

743. OKpy»>XHOCTB, BIMCAHHAA B TpeyroabHuK ABC, kaca-
erca ero cropoH AB, BC u AC B Ttoukax K, M u E cootser-
crtBeHHO, AK = BM = CE. Jlokaskure, 4T0 TpeyroJbHuK ABC —
PaBHOCTOPOHHUH.

744. Buccexktpucsl AD u CE tpeyronbauka ABC nepeceka-
1orcs B Touke O, 6uccekrpucsl EF u DK Ttpeyronsauka DEB
nepecexatorcs B Touke O,. Jlokaxure, uro Toukn B, O, n O,
JIeKaT Ha OXHOM NpPAMOI.

745. Yepes BepmIMHY AAHHOIO yrJia IPOBEAXUTe BHE €ro Inpd-
MYy TakK, 4To0bl OHa o0pas3oBajia CO CTOPOHAMM 3TOr0 yrJja
paBHBIE YIJbL.

746. Yepes JaHHYIO TOYKY A, He NPUHAJIEKAIIYIO JaHHOU
OpAMOM, IPOBEIUTE NPAMYIO, 00pPasyIOmyIo ¢ JaHHOMK NIPSIMOM
JaHHBIN YTOJI.
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747. PasragaiiTe KpOCCBODA.

Ilo ropusonranu: 4. IIpsmeie, KOTOpPEIEe HE IIEPECEKAIOTCH.
5. IIpeBHerpeyeckuil mareMaTuk. 6. CTopoHa nIpsaMOyroJbHOTO
TPeyroJbHHKA, IPOTHBOJIeKaNas npamMomy yriay. 8. IIsa yria,
CTOPOHBI OJHOIO M3 KOTOPBIX SABJIAKTCA JONOJHUTEIbHBIMU
gydamu cTopos apyroro. 10. Xopaa, npoxoasiias yepes HeHTp
okpy»kHOCTHA. 11. OTpPE30OK, COETUHAIOIINNA TOYKY OKPYXHOCTHA
¢ ee neHTpoM. 12. 'eomeTpuYeCcKOe MECTO TOYEK, PABHOYAAJIEH-
HBIX OT AaHHOM TouKHu. 13. CTOpoHA MIPAMOYTOJILHOIO TPEYTOIb-
HHKa, OpHJekamas K npamMoMy yray. 14. ¥Yroja, cMexXHBIR
¢ yrjiom TpeyroasHuka. 15, OgHa u3 yacreii, Ha KOTOpHIE IIPO-
M3BOJIbHAA TOYKAa pasdbuBaer npamyw. 18. YreepxaeHue, npa-
BUJIBHOCTBH KOTOPOTO NPpUHUMAaIOT 6e3 qokasarenbscrsa. 22. Ilpa-
Mble, [IPY [IePEeCeYeHHUH KOTOPBIX '00pas3yioTcs HpSAMbIE yIJIbl.
23. YTBep)KAeHHe, IPaBHJILHOCTH KOTOPOTO YCTAHABJIHUBAIOT
¢ IOMOIILIO AoKasaTesabcTBa. 24. OTpe3oK, COeAUHAIOUINN JBe
TOYKH OKPYIKHOCTH. 25. YroJ, rpagycHas Mepa KOToporo 60/b-
me 90°, vo menusure 180°, 27. IlepuneHUKyIAp, IPOBEAEHHBIA
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M3 BEePIIVHBI TPEYTOJbHHKA K IPAMOM, comep:Kamieil ero mpo-
THBOJEXKAIyIo cTopoHy. 28. Touka, paBHOyAaleHHAs OT BCEX
TO4YeK OKpyskHOCTH. 29. ABTOp KHUTrM «Hauama».

ITo Bepruraau: 1. JIyuy ¢ HayaIOM B BEpIIMHE yrja, KOTOPBIH
JeJIUT yroa Ha ABa paBHEIX yria. 2. 'eomerpuueckas gurypa.
3. OTpe3ok, COeIUHAIIINNA BEPIIUHY TPEYTOJIbLHUAKA C CepeJu-
HOM IIPOTHMBOJIEXKAIUN CTOPOHBI. 7. [IBa yria, ogHa CTOpPOHA
KOTOPBIX 00Iasi, a ABe Apyrue — JONOJHHUTENbHbIE JY4H.
9. IIpamasa, uMeIIad ¢ OKPYKHOCTBIO OJHY OOIIYIO TOUKY.
12. OKpy’»XHOCTB, IPOXOAANIASA YePe3 BCE BEPIIMHBI TPEYIroJib-
HukKa. 16. 'eomeTpHyecKkoe MeCTO TOUYEK, PACCTOSHUE OT KOTO-
PBIX A0 JAHHOM TOYKH He OojbIue JaHHOro yuciaa. 17. Yroa,
rpagycHad Mepa koroporo pasga 90°. 19. ¥Yrou, rpagycuas mepa
koroporo mesbire 90°. 20. Exuanna namepernus yrios. 21. Cym-
Ma JJIMH BCEX CTOPOH TpeyroibHUKa. 26. 'eomerpuueckas ¢u-

rypa.
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OTBETbI U YKA3SAHUSA K YNPAXKHEHUAM

14. 1 Touka, win 4 TOYKH, Wau 6 TO-
yek. 15. HauMenbIee BO3MOXKHOE KO-
JUYECTBO TOYEK nepeceyeHus — 1,
Hauboawmee — 10. 16. Puc. 346.
17. 12 rouek. 18. Puc. 347. 42. 8 cm
unn 56 cm. 43. Vkasanue. OTrMersTe
Ha NPAMOI 7 MPOUBBOJIBHYIO TOUKY X
u cpaBHUTEe cymMmmy AX + BX ¢ pauHOM
orpeska AB. 45. 1) Bce Touku oTpes-
ka EF; 2) rouku A u B (puc. 348);
3) Takux Touek He cymiecTByert. 46. Ta-
KHX To4eK aBe. OpHa M3 HUX ABJIAETCA
TaKoi BHyTpeHHel Toukod C orpes-
Ka AB, yro AC: BC=1:2, a BTO-
pas — TakoBa, YTO TOYKa A — cepeau-
Ha otpeaka BC. 47. 4 cwm. 48. a) 4 Touku;
0) 3 Touku; 8) 4 TOYKHU; 2) 3 TOUKH.
50. Yraszanue. BocnoanayiiTecs pa-
1,5 em 1,5 cu BeHcTBoM: 1) 13 -2:5=3; 2)3:5 —
=3 +—> -13=2;3)2:13-5-5= 1.51 Vxa-
Pac. 348 3anue. Bocrmosbs3yiTech paBeHCTBOM:

; 1)2:11-2-7=8;2)3:11-4-7=5.

73. 60°. 74. 108°. 77. 68°. 78. 153°.

79. 1) 6°; 2) 0,5°. 81. 50° um 110°. 82. 77° uam 163°. 86. Vra-
3aHue. OTNOXKUTE OT IPOM3BOJLHOrO JydYa AAaHHBIN YroJa Imo-
caegoBaTebHO 14 pas. BocmosbsayiiTech TeM, YTO MOJTYYEHHBIH
TakuM o6pas3oM yroj Ha 2° 0oJblle pasBepHYTOro yrJja.
87. 1) Vrasanue. BocnoassyitTech Tem, uro 19°-19 = 361°.
88. 1a. Yrasanue. Ilpeanosnoxure, 4TO TAKOro yrJja He Cylle-
cTByeT, u moayyure nporuBopeyme. 109. 90°, 110. 180°,
111. 75°. 112. 72°, 108°. 113. 44°, 136°. 127. 1) 124°; 2) 98°.
128. 126°. 132. 70°, 160°. 133. 1) Ykasanue. 90° = 17°-5 + 5°.
157. 48 cm. 158. 13 cm. 159. 3 cm. 161. 120°. 197. 3 cm.
198. 10 cm. 200. 2) Vraszanue. Jokaxkure, uro ZAOM = ZBOK.
¥ron AOB — passepuyTeiit. Torna ZAOM + Z/MOB = 180°,
Orciona ZMOB + ZBOK = 180°. 203. 20°; 70°. 232. 1) 4 cm

Puc. 346

Puc. 347

o s
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P ATA

Puec. 349 Puc. 350

wna 7Tcem; 2) Tem. 233.1) 8 cm u 8 cem; 2) 4 e u 6 cm uam
Scm um 5 cm. 237. 26 cm uam 14 cm. 239. 1) %; 2) %

252. YVrasarnue. Bocnosib30BaBIUIMCE TEM, YTO €CJIH OMCCEKTPH-
ca TPeyroJIbHUKa ABJIAETCA ero BBICOTOM, TO TPEYTrOJbHUK —
paBHOOeApeHHEINH, AoKakuTe, 4To AMAD n AKBD — pasHO-
Oexpennsbie. 253. 8 cm. 254. AB:AC = 1:2. 256. 2 cM, 3 cMm,
4 cm. Vrasanue. Orpe3ox BD — OucceKTpuca TPeyroabHUKA
ABC (puc. 349), orpesok CE — ero meamana, BD L CE. Jlo-
Kaxxute, 4To ACBE — paBHoGeapensniii (BC = BE). Torza
AB = 2BC u Moryr uMeTh MecTo Takue ciaydau: AB — BC =
=lcemum AB - BC =2cm, 1. e. BC=1cm uiu BC = 2 cwm.
257. 2 cM. Vrasanue. Jlokaxkure, uto TpeyrosbEuku KMC
u KDA — paBuoGenpennsie. 273. He obsazarensHo. Yrkaszanue.
PaccMmorpure TpeyronbHUKH, u3obparkeHHble Ha pucyake 350.
274. Vxasanue. Ilycts ABC u A B,C, — naHHbBIe TPEYrOJIbHH-
ku, AB = A B, AC = AC,, orpesku AM u A M, — meauaHsl
TpeyronbHuKoB ABC u A B, C, coorBercrBeHHO. Ha mpogomsxe-
HUAX 0Tpe3koB AM n A M, 3a touxku M u M, oT03KHTe COOT-
BeTCTBeHHO oTpe3ku MD u M D, rakue, uro MD = AM
u M D, = AM,. [lokaxure, uro AC =BDuAC, = B.D,. [a-
Jlee NOKa)XUTe PABEHCTBO TpeyroabHukos ABD u A B D,
MBD n M B D, n, naxonen, ABC n A B C,. 290. Yxasanue.
ITycres ABC u A ,B,C, — nanHBIe TPEYrOJIBHUKH, OTpe3ku AM
u A M, — cOOTBETCTBEHHO UX MeAHaHbl, AM = AM,, LBAM =
=4BAM,, /CAM = ZC A M,. Ha npoo/:KeHNAX OTPE3KOB
AM n AM, 3a Touku M u M | OTJIOKHUTE COOTBETCTBEHHO OT-
pesku MD u M D, raxkwme, yto MD = AM u MD =AM.
Hoxrasxkure, uro AC = BD u A C, = BD,. lanee noxakure
PaBeHCTBO TPeyroJbHUKOB ABD u A B D, OTKyZa JIErKO IOJy-

191




YUTHL PABEHCTBO Tpeyroabaukos ABC u A B C,. 302. Beckoneu-
HO MHoro. 304. Vrkaszarnue. Ilpeanosnoxum, 4To npaMele a U b
nepecekawoTcsa. BeibepeM Npou3BONBHYIO TOYKY, IPUHALIENKA-
YO @, OTJMYHYIO OT TOYKH mnepeceueHusa a u b. Yepes BbI-
OpaHHYI0O TOYKY MOKHO IIPOBECTH IMPAMYIO, IlepeceKamollylo
NPAMYIO @ ¥ MapaJlIeJIbHYIO IIPAMOM b, 4TO NPOTHBOPEUYUT yC-
aosuio. 305. 6 cm. 306. 35°. 307. 90°. 326. Her. 329. Ykasa-
Hue. llycrs npsamas OK nepecexkaer npamyio AB B Touke N.
Nokaskure, uro ANBK — paBHoGeapeHHBIH. [lanee mokaxure,
uro Z/BKO = ZOKM. 330. Ykasanue. Jokaxure, uro BF || AC
u BD | AC, u Bocniosib3yitTech aKCHOMOI NapaJIeIbHOCTH MpH-
mbeix. 331. 111° unu 69°. 349. 40°. 352. 40°, 70°, 70°.
353. 106°. 357. Vkasarnue. IIpoBeaure yepes Touky C npamyio,
napaJuienbayio AB. 360. Vkasanue. [lokakure, 4To TPeyroyb-
HUKH AMO u CKO — pasrobeapennsie. 362. AD : DB = 2 : 3.
401. 25°, 55°, 100°. 404. 35°, 35°, 110°. 405. 140°. 408. Vka-
3anue. Haiigure yrasl TpeyronsHuka ABC U JOKaKuTe, UTO

 rpeyroabaukn AMB u MAC — pasroGenpenssie. 409. 36°,

72°, 72°. 410. YVraszanue. IlpuMenuTe MeTO/ A0Ka3aTeJIbCTBa
or nporusHoro. 412. OcrpoyronbHbiit. Yrxasanue. Paccmorpu-
Te 1O OYepeaMd Ka)kJAbli yroJ TpeyrojbHuKa. Tak Kak cymMma
ABYX Apyrux yriaos 6oasme 90°, To paccMaTpuBaeMblil yroJ
menbie 90°. Tak kak Bce yribl oKaKyTcsa MeHbire 90°, To
TPeyroJibHUK — ocTpoyroibHsbiii. 413. Ykasanue. B TpeyroJib-
auke DAC yron DAC — rynoii. 3naunt, DC > AC. 415. Her.

417. 36°, 72°, 72° nuu 90°, 45°, 45°. 418. 90°—%. 419. Vka-

3anue, Ha npoponskenun meguanbl AM 3a To4Ky M OTIONKHTE
orpesoxk M D, paBHBbIN 3TO# Meauane, u paccMmorpure AABD.

(<) [} ]
420. (ﬂ) (ﬂ) : (l‘l‘l). 421. 90°, 40°, 50°. Yiaszanue.
7 7 7

Pacemorpure Tpeyroasauk DAK, rae touka K — cepeguna AB.
422, 36 cm. 451. Yraszanue. JlokaxxkuTe paBeHCTBO TpPeyroJib-
HuKoB AKH u CMH. 452. Vkasanue. [lokaxure, uro AMEN =
= ANFM. Orciona caeayer, uro MK = NK. Kpome Toro, KE =
= FM = NE. 3naunt, MK = MN. 453. Het. 455. 50°, 130°.
467. 1 cm, 30°. 468. 9 cm. 469. 15 cm. 472. 8 cm. 473. 6 cMm.
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Ykaszanue. [lokaxure, uro TpeyronsHuk ADB — paBHOGEADEH-
Hbl. 475. 21 cm. 493. 1,5 cm. 494. 60 cv. 495. OKpyKHOCTH
AAHHOI'O pajguyca ¢ HeHTPOM B aHHOI Touke. 496. CepeauHHbIii
NepHeHJUKYJIApP OTpe3dKa, COCAUHSIOIEro AAHHBIE TOUYKH.
497. JIse npsMble, COCTOAIINE U3 OHCCEKTPUC YeThIPEX YIJIOB,
00pasoBaHHBIX TPH MepecevYeHHn AaHHBIX npambix. 498. Bee
TOYKH CEPeMHHOI0 NepNeHJUKYJIsapa JAaHHOIO OCHOBAHUSA,
KPOM€e TOYKH IEePEeCeYeHUsA ITOTO NepIeHAUKYIApa C OCHOBA-
HueM. 499. [Ipamas, ABIAOIAsCA CepeMHHBIM IePIeHANKY-
JIAPOM OTPe3Ka, KOTOPLIi NepHeH/MKYJIAPEeH NaHHLIM IPAMBIM
U KOHIbI KOTOPOT'0 IPUHAAJIEKAT JaHHbIM npambeiM. 500. ITapa
napajJiesIbHbIX IPAMBIX, KaXKJAad U3 KOTOPBIX yAaJeHa OT JaH-
HOH mpAMOoif Ha fauHoe paccrosiuue. 501. YVrasanue. Coeqnnn-
Te TOYKY M u 1enTp O OKpyKHOCTH, PACCMOTPHUTE TPEYTOJbHMA-
ku AOM u BOM. 502. Bee TOYKNM MOJMYILIOCKOCTH, COAEPIKATIei
TOYKY B, rpanuneif KOTOpOH sBisieTcs CepeIMHHBIN HepleH-
AUKYIAD oTpe3ka AB, 3a MCKIIOYEHUEM TPDAHUIBI 9TOH ITOTY-
mwiockoctu. 503. Bece TOUKM IIIOCKOCTH, He MPUHAJIEKALIHE
Kpyry ¢ nearpom A u paguycom AB. 505. 55°, 85°, 40°,
507. 20°. 523. 1) 90°; 2) 120°. 524. 12 cm. 525. 40°. 526. 120°.
531. Bece TouKM npsAMOii, NMPOXOAAILEH UYepe3 MAHHYIO TOUKY
NePOeHIUKYJIAPHO JaHHOW NPAMOH, KpOMe JaHHON TOYKH.
532. Bce TOYKM GHCCEKTPHUCHI YIJIa, 38 HCKIIOYCHNEM BePUINHEI
yraa. 533. Bce TOUKM IJIOCKOCTH, 3a MCKJIIOYEHHEM IaHHOI
npsamou. 534. Vrkasanue. Pacemorpes Tpeyroabauk OAK, no-
kaxxkure, utro OK = 2A4K. 535. Yrkaszanue. BocnonsayiiTech
CBOMCTBOM OTPE3KOB KaCaTeJIbHBIX, IPOBEAEHHBIX K OKPYKHO-
CTH u3 oAHOHN Toukm. 539. 18°. 559. 24 cm, 24 cm, 20 cm.
560. 20 cM, 14 cm, 18 cm. 561, 50°, 55°, 75°. 564. Viaszanue.
BocnoawayiiTech CBOMCTBOM OTPE3KOB KACATEJILHBIX, TPOBE/IECH-
HBIX K OKPY’KHOCTH M3 OJlHOH Touku. 565. a. 566. 16 cm. Vra-
3anue. JlokakuTe, 94TO CyMMa [E€PMMETPOB 00Pa30BaBIIMXCS
TPeyroJibHUKOB paBHA MEPHUMETPY AAHHOTO TPEeyroJbHUKA.
967. 0,5 em. Vraszanue. IlycTn M, u M, — rtoukn kacaHus
OKPYXHOCTEH, BIUCAHHLIX COOTBETCTBEHHO B TPEYrOJbHH-
ku ABD u DBC. [lna orpeskos DM , ¥ DM, BocnosnbayiiTech
pesysubraTom 3agaum 564. 568. Viaszanue. Bocnoanasyiirecsh
TeM, YTO OMCCEKTPHCHI TPEYTrONbLHUKA, B YACTHOCTH TPEYroJb-

193




aupKa AMC, nepecexaiorcs B oasoil Touke. 569. Vraszanue
OTMeTbTe Ha PA3HKIX CTOpPOHAX yriaa Touku M u N. [Iposean
Te 6uccekTpucH yraos BMN n BNM [lanee oTMeThTE Ha
PA3HLIX CTOPOHaX yria Toukn E u F. IlposeauTe 6HCCEKTPHCH
yranos BEF u BFE 570. 36°, 36°, 108° Vxasanue Bocnoas
ayHTeCch TEM, UTO TpeyroiasEUKN FAO u BOA — pasHobGeapeH
upe. 572, 52° 52°, 76° 573. 3 cM, T cm. B97. Vrkasanue
IIposeauTe Yeped JAaHHYIO TOYKY, JeXANIYI0 HA CTOPOHE YyIJaa,
NepaeHAMKYAAP K APyroil cropoHe yraa 699, 1) Vrasanue
ITocTpoitTe NPpEMOYTONBHRIA TPEYTOJBLHUK, B KOTOPOM THIIOTE
By3a paBHa JaHHOX OucceKTpHce, & OCTDHI Yroa paBeH HOJOBM
He pagHEoro yriaa 601, Yrxasanue. IToctpoiiTe OpAMOYTOIBHEIH
TPEYroAsHUK, B KOTOPOM OAMH M3 KATETOB PABEH NOJOBHHE
AAHHOTO OCHOBRHMS, A APYrodl — paguycy OKPY3KHOCTH.
604. Yiasanue IlocTpoilTe NPpAMOYTONBHRNA TPEYTOJLHEK IIO
KaTery, PaBHOMY JAHHOM BhICOTE, M IPOTABOIEKAIEMY OCTPO
My YTy, papHOMY nasHomy 608. YVxasanue Iloctpoiite npa
MOYTOJLHLIN TPEYTroJbEAK, B KOTOPOM r'HOOTeHy3a PaBHa JaH-
HOi CTOpPGHE, & KaTeT naHHO# BLIcoTe. 613. Yrazanue
INocTpoliTe IPAMOYIOAREKNA TPEYyrolbHUK, OXMH H3 KATETOB
KOTOPOrQ PABEH PA3HOCTH AJMHBI KAaTeTa M DaaXyca, a ApY
roift — pajuycy. Toraa yros, TpOTHBOJIEKAMMUE APYTOMY Ka
TeTy, paBeH MOJOBHEE OCTPOTO YIJIa HCKOMOIO TPEyTrOJIbHHKA
6817, Ykasanue. IlocrpoiiTe OKPYKHEOCTH, IPOXOAAINYIO Yepes
Tpu 3amasEbe Toukk. 618. HecaoxHO IOCTPOMTS Y10 DaBHKIK
60°. Tanree BOCHONMBL3YHATECH paBeHcTBOM 6° = 60° — 54°.
620. 15°, 95°, 70° 621, 25°, 65° 622, OcTpoyroNbHHEA
833. Yraszanue. Uckomas Touxa npuaagzaexur I'MT, yaaxer
HHIX HA paccrosaue AB or npamoit n 3ro TMT  mapa npsa
MBIX, H8PULTeILEBIX TpaMoi n. Kaxcaas 13 Touek nepecedeHus
JTHX ODPAMBIX C IPAMOM M YHOBIETBODAET YCIOBHI0 3aMeTHUM,
4Yr0 387]a4a Beerza uMmeer Asa pemenns. 640, Yrasanue. Ilpo
BEOUTE OTPE3OK, IEePHeHANKYJAPERIH ABYM RAEHLIM NADAJ
JIeIEBBIM IPAMBIM, KORNL A ¥ B KOTOPOro NPHHALIEHKAT ITHM
opamerM. Torga mesTp MCKOMOR OKPYMHOCTH HPHHARJIEKHUT
rsyM I'MT: nepsoMy — PpaBHOYAANeHHBIX oT Todek A m B
M BTOPOMY  VAATEHHRIX OT ZAHHOH B YCJIOBEM TOYKH HA Dac

1
CTOAHUE —2-AB 641, Yrxazanue TeoMeTPUUYECKHM MECTOM
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LEeHTPOB OKPYXXHOCTeM!, KacaloluXCcsl JaHHOM IIPAMOI B JaHHOMN
TOuKe B, AB/IAETCA NpAMad, NEPIEeHANKYIAPHAA JaHHOM U PO
XOnAIIas Yepes3 3Ty TOYKY (AaHHAA TOYKA B He NPHHAAIEIHKUT
I'MT). 'eomeTpuyecKMM MECTOM IEHTPOB OKPY’KHOCTEH IIPO
XOOAIIUX Yepe3 TOUKU A u B, ABIAETCS CepeAUHHELIA ITepIeH
aukyaap orpeska AB. 647. Yrasarnue. IlocTpoiiTe IpaAMOyroab
HbII TpeyroasHuk BCD, B kKoTropom KaTetT BC paBeH JaHHOMY
Karery, a karer DC — cymMMe rHOOTEHY3BI U APYyroro Karera
Torpa BepmrHa A HCKOMOro TpeyroabEnKa ABC OpUHAATIEKUT
CepeINHHOMY NEpPHeHANKYAapy oTpeska BD 648. YxaszaHue.
ITocrpotite Tpeyronsuuxk ADB, B KotopoMm ZD = 45° cTtopo
Ha DB paBHa cyMMe JaHHBIX KaTeTOB, CTOpOHAa AB — maHHOH
runorenyse. 649. Yrxasanue IloctpoiiTe TpeyronbHuk ADB,
B KoTopoMm ZD = 135° cropora DB paBHa pasHOCTH AaHHBIX
KaTeToB, cTopoHa AB JaHHOU rumorenyse. 650. Vrxasanue.
ITocrpoitte Tpeyroasauk DBC, B koTtopoMm ZC = 90°, xater CB
paBeH faHHOMY KareTy KarteT CD — pasHOCTH MMIIOTEHY3EI U ApPY-
roro karera. Torga ucKkomas BepIInHa A JIESKHUT Ha CEepeIHHHOM
nepnesguKynsape orpeska DB 652, Ykasanue IlocrpoiiTe
A ADC, B xkoTopoMm cropoHa AC paBHA AaHHOM, cTopoHa DC

CyMMe ABYX APYTHX CTOPOH, yroa DCA LaHHOMY YIJy.
663. Vrasanue. Ilocrpoiire TpeyronsHuk ADC 110 JaHHOHK CTO
pore AC, mamHOMYy yriy C um cropoHe DC paBHOW JaHHOM
pasHOoCTH cTOpOoH Bepmuna B uCKOMOro TpeyronbHuka ABC
JIKUT Ha CEePeUHHOM IIepIeHANKYIApe oTpeska AD. Onucanuoe
[IOCTPOEHHE IIPHMMEHMMO K CJydalo, Korga safaHHb yroa C
MIPUJIEXKUT K O0JIbIIIeH U3 IBYX HEM3BECTHRIX CTOPOH 654. Yrasa

nue, ITocrpoiite Tpeyronsaux ADC, B kKoTopom £D = 90°+ g,

rae B — gmaHHBIR yrosa, cropora AC paBHa HaHHOM CTOpOHe,
cropoHa AD — naHHOHM pasHOCTHU cTOpoH Toraa mckomas Bep-
muHa D JeXUT Ha CepeIUHHOM NepIeHAuKyasape orpeska DC

655. Yrasanue Ilocrpoiite TpeyrosbHUK ADC, B KoTopom £D = g,

rue 3 JaHHBIA yroia, cropoHa AC paBHa aHHOM CTOPOHE, CTO
poea AD  paHHOU cymMMme cTopoH. Torza nckomas BepmiuHa D
JIeXKUT Ha CepeIUHHOM NepueHauKyIspe orpeaka DC. 656. Via-
3anue TIlocrpoiite TpeyronbHuk ADC, B KoTopoMm AC — naHHAsA
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cropoHa, JumHa DC paBHA CyMMe HEeM3BEeCTHBIX CTOpoH, / DAC =
= 90° + a, rge o — IOJYPa3HOCTh YIJIOB, O KOTOPBIX T'OBOPUT-
csi B yenosuu. 658. Vraszarnue. IlocTpoiiTe NpAMOYroabHBIR
TPEYIroJbHUK 110 KATETY, PABHOMY BBICOTE, M IIPOTHBOJIEKAIIe-
My yriy, paBHoOMy AaHHOMY. ['HIOTeHy3a 3TOro Tpeyrojb-
HHUKa — OJHa M3 CTOPOH HMcKoMoro. Temepsr 3azaua ceejiach
Kk samaue 652. 659. Vrkasanue. ITocTpoiiTe MpAMOYTOJIBHBIN
tpeyroasEuK BDM, B KoTopoM runoreny3a BM paBHa naHHOMA
meauane, xarer BD — pansHoi BeicoTe. Toraa meHTp onucaHHOA
OKPY’KHOCTH MCKOMOTO TPEYroJIbHUKA JIEJKUT Ha NPAMOM, nep-
HeHIUKYIApHOI orpesky DM, npoxozsiei yepe3 Touky M.
660. YVrasanue. IlocTpoiiTe TpeyroJdsHUK ABD, B KOTOPOM CTO-
ponbl AB u AD paBHBI IBYM JZaHHBIM CTOPOHaM, a cTopoHa BD
B JBa pasa Oonbplue JaHHONW Mmeauanbl. 661. Vkasanue. Ilo-
crpoiire TpeyronsHux ADC, B kotopom AC — jnaHHas CTOPOHA,
cropona AD B nBa pasa OoJsblne JaHHOW MeJHaHBI, a BEICOTA,
npoBeJeHHas U3 BepminHbl D, paBHa faHHON BhicoTe. IToKa)ku-
Te, uTo cropoHa DC paBHa OQHOU M3 HEHW3BECTHBIX CTOPOH HC-
KoMoro tpeyronbHuka. 663. 65°. 664. 15°, 75°. 665. 180°.

667. _4_0' 668. Touxu X, n X,, nzobpaskenHble Ha pucyHKe 351.

b

669. Touku Y, uY,, usoGpakeHnsle Ha pUCYHKe 352. 672. 60°
nim 180°. 673. 40° mum 140°. 675. 20°. 677. 42 cm. 691. 15 cm.
702. 45°, 45°, 90°. 704. 30°, 40°, 110°. 705. 35°. 706. 10°.
707. 52°, 52°, 76°. 708. 70°, 70°, 40°. 713. 33°, 57°. 714. 45°.
718. 50°, 50°, 80° nam 80°, 80°, 20°. 720. 70°, 70°, 40° uan
50°, 50°, 80°, 721. 135°. 722. 45°. 725. 22 cm. 726. 9 cm.
727. 60°. 731. 120°. 735. 60°. 739. 6 cm. 741. Ykasanue.
[Iyers O — meHTp OKpyskHOCTH. Jlokaxkure, uto ZCOD = 180°.
742. 114°, 744. Yrkasanue. [{oxaxxure, uro Touku O, u O,
npuHAIIeKaT oOuccekrTpuce yriaa B.

2cem 2cem 10 cm 10 eMm

P s —Comn 3 - M
A X, C X, B YYM D KY,
Puc. 351 Puc. 352
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OTBETbI K 3AJAHUAIM B TECTOBOW ®OPME
«MPOBEPb CEBfi»

§1
1 2 3 1 5 6 7 8 9 |10 ] 11
B r | A B b b B B
§ 2
1 2 3 4 5 6 s 8 9 110] 11
B B B L B b B i ALl B
§3
1 2 3 4 5 6 7 8 g 4107 11
L B B B
§4
1 2 3 4 5 6 7 8 g |10 ] 11
B I' A] B B B I
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NPEAMETHbIA YKA3SATESb

Axcroma 46
— napaJJIelbHOCTHA IpAMBIX 99
Acrponsabus 28, 30

Buccexkrpuca TpeyronbHuka 58

— yraa 27

BoxoBas cTopoHa paBHOOeApeH-
HOT'O TPeyroJbHHKa 72

Byccoas 29

Benuuuna yriaa 27

Bepmuna paBHOGEAPEHHOrO Tpe-
YTOJbHHKA 72

— TPeyroJLHUKa 55

— yrua 26

BaaumHO obpaTHble TeopeMs! 89

BHyTpeHHSSA TOUKA orpeska 17

BricoTa TpeyronbHEuKa 58

I'eomeTpuyecKkoe MECTO TOYEK
139

T'eomerpus 3

T'unorenysa 124

I'pamyc 28

I'pagycuas mepa yria 28

I'paruna monynnockocru 27

JleneHue orpeska nonosgam 164
Ouamerp xpyra 142

— OKpysKHocTH 141

Nnuua orpe3ka 17

KacatesgpHas K
147

Karer 124

Koxnusr orpeska 16

Kpyr 142

OKPY>XHOCTH

Jlyu 25

Jlyun gomonHUTENBHBIE 25
— mnapaJienabHsle 98

— HepneHguKyIapHbIe 41

MeauaHa TpeyroabHuka 58

MeTox reoMeTPHYECKHX MECT TO-
ek 171

— ot nporusHoro 90

Muxpomertp 18

MusnyTa 29

Haxknonras 42
Hauauo nyua 25
HepaseHCTBO TpeyroabHuka 56

Oxpy:xHOCTE 141

—, BIIMCAHHAsA B TPEYrOJbHHK
154

-—, OITMCAHHasg OKOJIO TpeyroJjb-
Huka 153

Omnpegenenue 13

OcHoBaHUE NEepHeHAUKYIaApa 42

— paBHOOeAPEHHOI0 TpPeyroJib-
HUKa 72
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OCHOBHOE CBOMCTBO BEJIUUUHBI

yraa 29

— — AJWHEBL OTpe3ka 18

— — IapajjieJIbHBIX TNPAMBIX
99

— — npamo# 12

OTpesku napasensHble 98
— NepHeHAUKYJApHbIe 41
Orpeaok 16

— eIUHWYHEIHN 17

IlepuMeTp TpeyronbHuKa 55

Ilepnengukynap 42

IInapumerpus 10

IMonymnockoers 27

ITonynpsamas 25

ITocTpoenue GHCCEKTPHCHI yrua
164

— NEepNneHIUKYISIPHON NpAMOM
164

— TPEYroJbHHUKA [0 [AAHHBIM
croporam 171

— yria, paBHOTO nasHomy 162

IToctynar 49

IlppeM JONOJHMUTENBHOIO IIO-
crpoerua 90

IlpusHaku mapaseabHOCTH
napaMbeIx 98

— paBeHCTBA IPAMOYTOJBHBIX
TpeyroasHUKOB 125, 126

— DaBEHCTBA  TPEYrOJbHUKOB
63, 65, 84

— paBHOOEAPEHHOrO0 TPEyroJib-
HuKa 79-81

Ilpamasa 12

IIpsaMere napanneabHbie 98

— nepecexkamouuecs 13

— HepneHguKyIapHLIe 41

PaBHble oTpe3ku 17

— TPEYroJabHHKH 56

— yrusl 27

— ¢urypst 58

Paguyc xpyra 142

— OKpy»xHOocTH 141

Paccroanue Mexay napasijiens-
HEIMM IpaAMBIME 112

— MeXJy Toukamu 18

— OT TOYKH A0 mpsaMoi 42

Pynerka 18

Pym6 29

CroiicTBa BHEIIHEro yrija Tpe-
yronrpHEHKa 117, 118

— mapaJIIeNsHBIX npaMbix 110,
111

— paBHOOEJPEHHOTO TPEYyroJib-
HUKa 73

CBOMCTBO BEPTHKAJBHBIX YIJIOB
36

— HaKpecT Jexxamux yriaos 102

— OxHOCTOPOHHUX yrioB 103

— CMEXXHBIX yIJIoB 35

— COOTBETCTBEHHBIX yriyioB 104

Cexcrant 29

Ceryrga 29

Cexkymas 102

Cepeauna orpeska 19

CepefuMHHBEIA  IEePOEHAUKYIIAD
orpeska 64

Crnencrsue 89
Crepeomerpus 10

CropoHBI TpeyronsHuka 55
— yrua 26

Cymma orpeskos 18

— yraos 29

— yraoB TpeyroJsHEuKa 117
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Teomonur 29

Teopema 13

—, sakJyoyenue 89

— obparHasa 89

— -npusHak 89

— npamas 89

— -cBOMcTBO 89

— -caenpcTBue 89

—, ycaosue 89

Touka 12

— KacaHus 147

— Iepece4yeHHUs DMCCEKTPHC Tpe-
yroasHuKa 155

— IepeceveHHs CepeJHHHbBIX ITep-
NMeHAUKYIAPOB CTOPOH Tpe-
yroapHukKa 154

TpeyroncEuUK 55

—, BIIMCAHHBI B OKPYMXHOCTH
153

—, OIMCAHHBIH OKOJI0 OKPYKHO-
cra 154

— OCTPOYTOJIBHBIH D5

— HPAMOYIOJBHBIH 55

— paBHOOeIPEeHHBIH 72

— DPABHOCTOPOHHUIT 72

— pa3HOCTOPOHHHM T4

— TYNOYTOJBHBIN 55

¥rasl Beprukanbusie 36

— Hakpecr gexammue 102

— opHOcTOpoHHME 102

— CMesKHbIe 35

— cooTrBercTBeHHBIe 102

Yron 25

— MeMXxJay upaMbeiMu 41

— ocTphIit 29

— NpU BepiIMHe paBHODEApPEH-
HOT'O TPEyroJbHUKA T2

— IIPH OCHOBAHHMH PaBHOOEIpPEeH-
HOTO TpeyroJbHUKa 72

— npamoi 29

— pasBepHyTHIi 26

— TpeyroJyibHuKa 55

— TpPeyroJibHuKa BHeImHui 117

— Tynoi 29

Xopaa xpyra 142
— oxpyxHOCcTH 141

enTp xpyra 142

— OKpy»xkHOcTH 141

— —, BIIMCAHHON B TpPEYyTroJb-
HUK 155

— —, OIIMCAHHOM OKOJI0 Tpe-
yroasHUKa 154

IMupkyae nonesoit 18

Wraprernupryas 18
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NMPOUCXOXAEHUE MATEMATUYECKUX TEPMWHOB

Axcuoma
Buccexrpuca

I'eomeTpus

I'mnorenysa
I'pagyc
JAnaronans
Jduamerp
Karer
Kgaapar

Ky6
MaremaTHnKka

Menuana
MeTp

OT IPeYeCcKoro axios — JAOCTOMHBIN NPU3HAHUA
OT JIATHHCKOro bis — nBask/ibl U Secirix — CeKy-
uras

OT IpevecKoro geo — g3eMJia U metreo — mu3Me-
pA©
OT I'pe4yecKoro gipotenusa — CTATUBAKOUIAA

OT JIATHHCKOIO gradus — Iar, CTylueHb

OT rpevyeckoro dia — uepes u gonium — yrona

OT rpedecKoro diametros — IOIEePEeYHUK

OT rpeueckoro katetos — orsec

OT JIATMHCKOrO quadratus — 4YeThIPeXYTroJbHbIH
(ot quattuor — 4yernipe)

OT rpedeckoro kybos — urpanbHas KOCTb

oT rpedeckoro mathematike (or matema — 3HaHue,
HayKa)

OT JIATMHCKOro medius — cpegHuit

oT (DPaHIY3CKOro métre — majaKa A H3MepeHus
HJIM TPEYEeCKOro metron — mepa

IlapanneabHOCTHOT IpeYeCKOro parallelos — MAyIUi pAIOM

Ilepumerp

IlepnesguKyasap
IInaaumeTpus
IIponopuus
Panuyc

Teopema

TpascnopTHp
durypa
dopmyaa
Xopna

IHenTp

upryas

OT TPEYeCKOro peri — BOKPYr U metreo — H3Me-
pAI0

OT JIATMHCKOTO perpendicularis — OTBeCHBIH

OT TpedecKoro planum — IJI0CKOCTH

OT JTATHUHCKOI'O proportio — COOTHOIIEeHUe

OT JaTHHCKOro radius — cmuma B KoJjece, Jy4

OT rpeueckoro theoreo — paceMaTpuBa, 06yMbI-
Balo

OT JIATHHCKOTO transportaro — IepPeHOCHTD, Iepe-
KJIagbIBATh .

OT JATHHCKOrO figura — BHemHUI BHA, 00paa

OT JMaTHHCKOro formula — dopma, TpaBuIO

oT rpedeckoro chorde — cTpyHa, TeTHBa

OT JIATMHCKOrO centrum — OCTPHE HOMKKH IIUp-
KyJs

OT JIATHHCKOTO circulus — OKPYHOCTh
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NPUNOXEHWUE
OpveHTUPOBOYHOE TEMAaTUYECKOe NoypoYHoe

nnaHupoBaHue
e TR
N Copepxanne yuyeOHOro MmaTepHajia ;c::)":::;:
1 - 5 1 & ]
I. IIpocreitmue reome’rpmecxue (urypst
_(99) —— : |
1 Touku u npamMele | )
2 O'rpeaox U ero n.mma } —— i -
8 Jlyu. Yron. MaMeperue yrios o s
4 Cwme)xHBIe M BEDTUKAJbHEIE YIJIbI B —
5 IlepmeHauKyJIsSpHBEIE OPAMBIE ﬂ. . -
6 Axcuomel. O6obuieHne cnc-rema'maanna 1
yuebHOro marepuana e
7 Temaruueckoe onennaam{e Nz | 1
IL. Tpeyro.nr.mncn
(14 9)

S — -
PaBHbIe 'rpeyro.nbnmcn BricoTa, MezMaHa,

OrcceKTpHCA TPEYTOJNbHUKA

9 ITepBhIii 1 BTOPOM IIPU3HAKH panenc'rna Tpe-

|
|
b
|
|
YrOJIBHHUKOB |

11 TIIpusnaku paBHOGeADPEHHOrO TPEeyTroJbHUKA

12 TpeTuit npusHak paBeHCTBA TPEYTOJILHUKOB |
13 Teopemmn

14 0O6o6mieHNEe U cnc'rema'rnsalma Y‘IeGHOI‘O Ma-
Tepuaa
15 TemaTnuyeckoe onermaanne Ne 2

—

2
4
10 Panuo6eA'peHHmﬁ 'I'pemeILHHK u ero cnonc'ma 3
1
> .
1

e b —

II1. IlapanneanHbIe MPAMBIE. Cymma ﬁnon TPEyroJbHHKa

(13 uv) S
16 Hapa.nne.nbnme NpAMBbIE , —— L
17 TIpusHaku napajebHOCTH ABYX np:mmx W (R S
18 CsoiicTBa nmapaajeNbHbIX NPAMBIX | 2
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ITpodoax. maba.
1 2 3

19 Cymma yIJIOB TPeyroJbHUKA 3

20 IIpaAMOYroJbHBIA TPEYrOJbHUK 2

21 CsaoiicTBa NIPAMOYTOJBHOIO TPEYTrOJbHHUKA 1

29 O60o61eHne ¥ cHCTEMATH3AIUA y4e0HOro Ma- 1
TepuaIa

23 Temaruyeckoe omeHuBanue Ne 3 1

IV. OxpyxHOCTE M Kpyr. ['eoMmeTpHuYecKHe NOCTPOCHUHA
(14 49)

924 T'eomerpuueckoe MecTo ToueK. OKPYHHOCTH 9
U Kpyr

25 Hexkoroprle cBoiicTBa oKpyxHOcTH. Kacarens- 9
HafA K OKPYKHOCTH

26 OnucaHHas ¥ BIMCAHHAA OKDPYIKHOCTH Tpe- 9
YTrOJNBHUKA

27 Bapayu Ha NOCTPOEHUE _ 3

28 MeToz reoMETPHYECKUX MECT TOUEK B 3aa49axX 3
Ha-OOCTPOeHHe

29 O6o6merne u cucremMarusanusa yuebuoro ma- 1
‘Tepuaia

30 Temaruyeckoe oneHuBarue Ne 4 1

V. CucreMaTH3anusa M NOBTOPeHHe y9eGHOr0o MarepHaia
(4 9)
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®op3ay 3

CBOWUCTBA PABHOBEPEHHOIO TPEYIOJIbBHUKA

| Eciu AB = BC, to /A = /C.

Ecniu AB = BC u AM = MC,
to BM | ACn ZABM = ZCBM.

Ecinm AB = BC u BM | AC, |
0o AM = MC u ZABM = /CBM. |

Eciu AB = BC u ZABM = /CBM,
0o BM 1 AC u AM = MC.

OKPYXHOCTb, ONMNCAHHASA OKOJ10 TPEYTOJIbHUKA
TpeyronbHUK, BNCaHHbIN B OKPYXHOCTb

IlenTp O OKPYKHOCTH — TOYKA (
nepecevyeHuss cepeaInHHbIX ‘
MEePIeHINKYJIAPOB CTOPOH

AU C  rpeyromsumka |

v,

OKPY>XHOCTb, BMNCAHHAS B TPEYTOJIbHUK
TpeyronbHMK, onMcaHHbIA OKONO OKPYXKHOCTH

IleaTp O OKPY/KHOCTH — TOYKA
nepecedyenus GMCCEKTPHUC YIJIOB
TPEYrOJLHUKA
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