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T'eomeTrpusa ecTb mo3HaHHUE BCETO CYILETO.
IInamon, OpesHezpeveckuil gunocogp

Hdoporvne pgpy3bs!

Bu1 maunnaeTe usyueHre HOBOro MaTeMaTuueckoro mpeamera. Co cTpaHMIL
9TOro yueOHMKA BbI IOUEPIHETe 3HAHUSA, KOTOPhIE YK€ MHOIO BEKOB IPUHOCHAT
JIIOASAM OT'POMHYIO M0JIB3y. B OyayIneM 9Ty 3HAHUS IIOMOTYT 1 BaM.

HasepHoe, Ka:Kablli 13 Bac Korma-HuUOYIb HPeNCTaBIAN cebsS BeJIUKUM
Iy TeIleCTBEHHNKOM, KOTOPbI, mogo0Ho Xpuctodopy KosymOy, mpoxIagbIBaeT
KypC K HEM3BEJaHHBIM CTpaHaM B OyIryiomeM okeame. KTo-To MeuTras ctarh 3Ha-
MEHUTBLIM JeTeKTHBOM, coBpeMeHHBIM Illepsoxom XoaMcoM, UTOOBI, MCIOJIB3YS
CTPOIHOE JIOTHUECKOe MEIIIJIeHEe, PEIIaTh CAMbIe CIOMKHBIE 3aaUl, Pas3ra blBaTh
ratiubl. KT0o-TO Bumes cebs IPOCIaBICHHBIM erUIIeTCKUM (hapaoHOM, II0 Ybei BO-
Jie cpelu IYCTHIHKM BO3BOASATCS BeJNUECTBeHHBbIEe mupaMumabl. Ho, BepoaTHO, He
BCe BBI JOTaJbIBAJNCh, UTO €CTh HAyKa, 0€3 KOTOPOIl HEBO3MOMKHO OCYII[€CTBUTH
3TU MeUTHI. JTa HayKa — zeomempus, K U3YyUEHUIO KOTOPOU Bl IIPUCTYIIaeTe.

ITouemy mmenuo reomerpus? IIpesxme Bcero, sTo ogHA M3 HamboJiee APEB-
HUX MareMaruueckux HaykK. OHa BosHUKJIA elile B [[peBHeM Erunte, rioe KakIbli
rox mocjie pasanBoB Huia sXuTenu BBIHYIKIEHBI OBLIM BOCCTAHABINBATH I'PAHU-
IIbI 3€MeJILHBIX yUacTKoB. CaM TepMUH «reOMeTPHsi» B IepPeBOjie C I'PEeYecKOoro 03-
HauaeT «3emiemMepue». M3yuaTh reoMeTpuuecKkre (POPMbI HYKHO OBLIO He TOJBKO
3eMJIeleIbIlaM, HO U CTPOUTENAM, Belb 0e3 reoMeTpuu HU OJHA M3 erUIeTCKUX
nupamMuj He Obljaa ObI IIOCTPOEHA.

Teomerpus Kak pasmes MaTeMaTHUKU, CBI3aHHBIA C BHIUMCIEHUAMU U pac-
yeTaMu, CIIOCOOCTBOBAJIa UX PA3BUTHUIO. Biaromapsa reoMeTpuu CTaJI BO3MOYKHBI
BeJINKIe Hay4yHble OTKPBITHSA, B UaCTHOCTHU reorpaduueckue. He ciayuaiino B smo-
xy CpenHeBeKOBbsA T'€OMETPUIO0 OTHOCUJIM K TeM HEeMHOTMM HAayKaM, KOTOPBIMH
JOJI’KEeH ObLJI OBJIAAETb KAXKABIH IIPOCBEIIeHHBIN YeJIOBEK.

OTMeTHM TaKiKe, UTO TeOMETPUSA — 5TO UCKYCCTBO IPABUJIBHOT'O MBIIILIE-
Huda. M3yyas sTOT IpeaMeT, MOKHO YBUAETb, KaK 3aKOHOMEPHOCTU OKPY KAI0-
Iero MUPa OTPAKAIOTCS B JIOTUUYECKUX YTBEPIKACHUSIX, U3 KOTOPBIX M3BJIEKAIOT
TOJIe3HbIEe CJIEICTBUS.

Ha npoTsikeHnn MHOMMX BEKOB OCHOBBI T€OMETPHUU HMOUTU He M3MEHSINCH.
Hemauo yTBep:kaeHnil, KOTOPLIE BBl OyeTe U3yuaTh, Aake 0oJjiee APeBHIE, UeM
Bubausa. Biarogapsa MHOTMM BRIJAOIIUMCS YUEHBIM, CPea KOTOpeIX Epking, I1u-
darop, ekapr, JlobaueBCcKuii, 9Ta HaAyKa BBIIIIA HA KAUeCTBEHHO HOBLIM YPOBEHb.

Wrak, B mobpeiit myts! He GoiiTech 3amaBaTh BOIPOCHI, HAXOAUTDL U IIPU-
MeHSTh COOCTBEHHEIE METOAbI pelleHns 3ajau. He Bce OyzeT moaydaThCs cpasy,
HO BHUMAaHNE U HACTOMUYMBOCTEL IIOMOI'YT BAM IIOJYUYUTh MCTUHHOE VIOBOJILCTBUE
OT UBYUYEHUS IeOMETPUU.

Kemaem Bam ycmexos!
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Kak nonb3oBambci y4e6HUKOM

VueOHUK BKJIOUYAeT B cebsa Tpu pasfesia, KasKIbIH M3 KOTOPBIX COCTOUT
u3 maparpagos, a maparpa@bsl — 13 MYHKTOB. B TeKCTe COmEP:KUTCSI KaK Teo-
peTuyecKui MaTepuaJi, TaK W IPUMePhl PellleHusa 3a1au. BaskHelde ToOHITHA
1 (haKThl B yueOHUKE BBIJEJICHBI.

Ynpancnenusa u 3adavu, npencTaBieHHbIE B yueOHUKe, NeIATCA Ha He-
CKOJIbKO T'PYIII.

Yemuvie ynpaxcnenus IoMoryT BaM IOHATH, HACKOJIBKO YCIEITHO BBI yC-
BOUJIM TEOPETUUYECKUU MaTepuaJ. OTH YIPa’kHEeHUA He 00d3aTeJbHO PeIlaThb
«B yM€» — BBI MOJK€T€ BBIIIOJHUTL HEOOXOAMMBIE PUCYHKM, BLIUMCJIEHUS, 3a-
IMHACATh XOJ PACCY:KIeHUU B uepHOBHKe. Ilociie YCTHBIX YIpPasKHEHUN MOMKHO
TMEPEXOIUTH K 2Pa(uiecKum YynpajicHeHuam, KOTOPbie BHITTOJTHATCSI B TETPALN
1IN Ha KoMIbioTepe. Jlanee cienyioT nucvmennsle ynpayxcrnenusn. CHagama mpo-
BepbTe CBOW 3HAHWS, BBIIOJHAA 3aaull YypoéHa A. Bojee CIOKHBIMU ABIAIOTCA
sajauu ypoena B. U1 HaroHeI, ecay BBl XOPOIIO OBJIALEIN MaTepPUAaJIOM U Ke-
JlaeTe IPOABUTH CBOW TBOPYECKUE CIIOCOOHOCTH, BAC 'KAYT 3aJauu YyposHusa B.

ITocne xasxmoro naparpada B pyopuke «IloémopeHue» ykaszaHo, KaKue
MMEHHO MOHATUS U (DaKThI CJI€AYeT BCIIOMHUTD AJIS YCIIEITHOT0 U3YUeHUS Aalb-
HeHIero MarepuaJja, 1 IPUBEJIEHBI 3aJaUuM IJIA MOBTOPEHU, KOTOpbIe IIOATOTO-
BAT Bac K BOCIPUATHUIO CIAeNyIOMel TeMbl. [[JIA caMOCTOATEIbHOM PaboThI goMa
IIpefHasHavYeHbl 3aaul, HOMepPa KOTOPLIX 0003HAUeHBI 3HAUKOM . Perats Bce
3a/laum KajKJoro YPOBHA He 00A3aTesbHO.

B konIle KasKIOro paszesa IOMEIEHb KOHMPOLbHbLE 60NPOCHL U 3a0a4U
0ns n0020mMo6KU K KOHMPOAbHLLM pabomam, 6;1aronaps KOTOPHIM BBl CMOKETE
JIYUITe BBITIOJIHATE TeMaTuuecKoe oneHuBanue. IIpoiiaa onaiiH-TecTUpOBAHNE HA
cafite interactive.ranok.com.ua, BbI CMOKeTe CAMOCTOSATEIBHO IIPOBEPUTE YPOBEHD
BalllUX 3HAHU. Jononnumenvhsle 3a0a4u K pasnesiaM OTKPOIOT BaM HOBBIE I'Da-
HU T'€OMEeTPUH, IIOMOT'YT 000OIIUTL N3YUeHHBIN MaTepraJ U IIOUYBCTBOBATDL Kpa-
COTY HeCTaHJAPTHOTO MBIILIeHU. PacIiupuTh CBOM 3HAHUS IO KaKIOMY pasaeay
BBI CMOXKeTe, 0BHAKOMUBIIIKCE C BHeoMaTeprajaMy Ha TOM ke caiiTe. O BO3MOK-

HOCTH BOCIIOJIb30BaThCA MaTepuajaMu caiTa BaM OyJeT HallOMUHATH 3HAUOK (f .

Hmozosvle 0630pbL B KOHIIE KaKJOT0 pasdfiesa IOCIYKaT CBOeOOPa3HBIM
reOMeTPUUYECKUM KOMIIACOM M IIOMOTI'YT OPMEHTHUPOBATHCS B M3YUEHHOM MaTe-
puane. Ilpunosjcenus, npuBefeHHbIe B KOHIBI yueOHUKA, YIVIyOAT BaIlu 3HA-
HUA 110 OTJEeJBHBIM H3YUYeHHBIM TeMaM, a ucmopuiecKue Cnpaéku IO3HAKO-
MAT ¢ HEKOTOPBLIMU WHTEPECHBIMU (haKTaMMU, KacaloNIMMUCA Pa3BUTUA T'eOMET-
puu U IeATEJbHOCTU BBIAAIONIUXCA YUEHBIX-TEOMETPOB.

4
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Pa3oen |

dneMeHmMapHble 2eoMempudeckue Guzypbi
U UX cBolicmsa.
B3aumHoe pacnonoXxeHue NpAMbiIX
Ha naocKkocmu

§ 1.

§ 2.

§ 3.

§ 4.
§ 5.
§ 6.

feomempudeckue u2ypbl. Toukd, npsmas,
ayd

Ompe30oK. M3mepeHue U omkAadbiBaHuUe
0Mmpe3KoB. PaccmosiHue Mexay 0ByMs
mMoykamu

Y20/1. M3mepeHue U 0mKa0blBAHUE Y2/i0B.

buccekmpuca yana
NapannenbHble npsamble
CMeXHble y2Nbl U UX CBOUCMBA

BepmukanbHble ye/ibl U Ux CBOUCMBA.
MepneHouKynspHble npsmMble. Yeon
mexdy 0BymMsi NpsAMbIMU
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PeOMeTpI/Iﬂ — IIPaBUTEJIbHUIA
BCEX MBICJIEHHBIX M3BICKAHUM.

Muxaun Jlomonocos,
POCCUlLCKULL YYerbLil

Haumnuas BO3BOAUTH [OM, CTPOUTEJNH CHadaja 3a-
KJaAbIBAIOT (DYHIAMEHT — OCHOBY, Ha KOTOPOI OymeT mep-
JKaTbcA coopy:keHne. Heuro momoOHOe HEOOXOIUMO CIeIaTh
1 HaM.

Mps1 HauMHAEM U3y4YaTh MIAHUMETPUIO — pasesi Teo-
MeTPHUHU, B KOTOPOM paccMaTpuBaioTcA (GUTYPHI HA IIJIOCKO-
ctu. VI3 Kypca MaTeMaTHUKU BbI yiKe MMeeTe IpeCTaBIeHne
0 HEeKOTOpPBIX M3 HuX. Harma Oamxaiiias 1eab — BOCCTa-
HOBHUTB U JOIOJHUTDH 9TY HAYaJbHbIE 3HAHNA. ['eomeTpuue-
CKHe CBelleHUs MbI OyIeM H3JaraTh B OIIPeAesIeHHOH JIOrHu-
YeCKOI IT0CJIef0BaTeIbHOCTH, UYTOOBI OHUM CTaJM ITPOYHBIM
(byHzaMeHTOM [JIs HAJbHEHIIIEro n3yYeHus reOMeTPUHU.

OcHOBY J1000if HAYKH COCTABJSIOT YTBEP:KAEHUSI,
KOTOpBIE MMPUHUMAIOTCA KaK MCXOMHBIE U He TpedyioT 000-
CHOBaHNA. B MaTeMaTHKe Takue YTBEPKIEHUS HA3LIBAIOT
akcMomamun. AKCHOMBI IIJIAHNMETPHUH, KOTOPbIE MBI PACCMO-
TPUM B 3TOM pasfiejie, BHIPaKaioT OCHOBHBIE CBOICTBA dJie-
MEHTapHBIX reoMeTpuyeckux ¢uryp. Ha ocHoBaHWU 5TUX
aKCHOM C IIOMOIIBIO JIOTMUECKUX PACCY:KACHUH MBI OyIem
mosyuaTh 0oJiee CIOKHBIE TeoMeTpuuecKre (haKThbI.

www.e-ranok.com.ua

©-RANOK



§1

1.1. Toyka u npsamas

OCHOBHBIMY I'€OMETPUUYECKUMU (PUI'ypaMU HaA
ILJIOCKOCTH SABJIAIOTCSI TOYKA u npsaMas. IlinockocTsb
MOJKHO IIPEACTAaBUTh KAK JIMCT OyMaru, TOUKYy —
KaK cJiell, OCTaBJICHHBIII MT'OJKOM Ha STOM JIUCTE,
a IpAMYI0 — KaK TOHKYIO HATAHYTYI0 HUThb. Tou-
KM OOBIYHO 0003HAYAIOT MPOMUCHBIMY JIATUHCKUMU
oykBamu (A, B, C, D, ..), a IpsaMble — CTPOYHBI-
MU JaTuHCKuMHU O0ykBamu (a, b, c, d, ...).

Ha puc. 1 touku A u D nexcam na npsa-
moi a, a Touku B u C He nexcam Ha npamoi a.
MosKHO cKasaTh TO Ke caMoe HMHaue: IpAMasa a
IPOXOAUT 4Yepe3 ToUuKu A m D, HO He HIPOXOAUT
yepe3 Touku B u C.

IIpamas GeckoHeuHa U COCTOUT M3 Touek. Ha
PUCYHKAX MBI 1300paskaeM JIUIIL YaCTh IPAMOIL.

1.2. CBolicmBA MoyeK U NpPAMbIX

Yepes ofHY TOUKY Ha IJIOCKOCTH MOMKHO IIPO-
BecTH 6€CKOHEUHO MHOTO IPAMBIX. PaccMoTpum mps-
Mble a u b, mpoxopamiue uepes Toury C (puc. 2).
B arom ciyuae roBopsr, uTo IpAMBle a u b nepece-
kaomca 6 mouke C, a ux obmjasg Touka C ABIAeTCSA
mouKol nepecewenHus npamuvlx a u b.

Eciu Ha miockocTu 0003HAaueHEI gBe TOUuKu' A
u B, TO ¢ IOMOIIBIO IMHENKY Yepe3 HUX MOKHO IIPOBe-
ctu npamyto ¢ (puc. 3). OTMeTuM, UTO Uepes TOUKU A
1 B HeBO3MOYKHO IIPOBECTH APYTYIO IPAMYIO, KOTOpas
He coBIlajgaJjia ObI ¢ IPAMOII C.

! 3xech U maiee, TOBOPA «JBe TOUKU» («ABE IPAMBIE», «TPU
TOYKU» U T. [.), MBI OyIeM CUUTATh, UTO OTU TOUKHU (IIPAMBIE)
PaBIMYHEL.

[eoMempuueckue cuzypbi.
Touka, npamas, nyy

nnaﬂumerpmz -
OT NaTuHckorg «MnaHymy» —

nnockocry n FpeHECKOFO
<<MeTp€O>> — M3Mepmo

A D

[ ]
C
Puc. 1. Touku A u D nexxar

Ha MPAMO# a, a Touku B
u C He Jiexar Ha IPIMOH a

Puc. 2. Ilpsavsie a u b me-
pecekaiorcsa B Touke C

A B

Puc. 3. IIpsamas ¢ IpoXoauT
yepe3 Touku A u B

www.e-ranok.com.ua
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Pazgen |. dneMeHTapHble reoMeTprieckiie hurypbl 1 VX CBOMCTBA. B3aMHOE pacronoXeHyie MPsiMbIX...

AKCMOMa — OT rpedeckoro
«akeroc» — obuienpu-
HATBIN, 6e30r0BOPOHHbIN,
He Bbi3blBAOLLA
CoOMHeHNs

A C B

Puc. 4. Tourka C mexutr
MexRIy Toukamu A u B

a

A A A

1 2

Puc. 5. Touka A gesutr
NPAMYIO @ Ha JABe IOJY-
npamele AA u AA,

8

9TO CBOMCTBO HA3LIBAIOT AKCUOMOI IIPOBEIEHUS
IIPAMOIA.

AKkcuoma YIpOBeaeHUﬂ npsamoii

Yepes nobble ABe TOYKM MOXHO MPOBECTU MPSMYIO,
1 NPUTOM TOJIbKO OLHY.

W3 sToro ciemyer, UTO ABe HPAMbIE HE MOTYT
MMeThb JBe MU 0ojiee OOIMX TOUEK: OHM Jubo mMme-
IOT OZHY OOIIYI0 TOUKY, JU0OO HE MMEIOT OOIIUX TO-
yek BooOIe. [Ipsamyio ¢ BRIOpaHHBIMU Ha HeH AByMS
TOYKAMH MOYKHO 0003HAuaTh IMPONNCHBIMU OyKBa-
MU, KOTOPBIMU HA3BaHBI 3TU TOUKU. TaK, IPAMYIO
Ha puc. 3 MOYKHO Ha3BaTh IPAMOi AB uau mpH-
moii BA.

Yepes TpU TOYKM ILJIOCKOCTH HE BCETJAa MOYKHO
mpoBecTu npsaMyo. Tak Ha puc. 1 HeJab3s IPOBECTU
npamyio uepes Touku A, B, D.

Ha puc. 4 touku A, B, C jmexar Ha omHOI
npsamoii, mpuuem Touka C nemcum mexndy mouxa-
mu A u B. MoxXHO TaKiXe CKas3aTb, UTO TOUKU A
u B nexcam no pasuvie cmoponst or touku C.

Touxku B u C nexcam no o0HY cmMopory OT TOU-
ku A, atouku A u C nexcam no o0ny cmopony or
TouKu B.

AKCUOMA pacnoioXXeHusi moyek Ha npﬂmoﬁ

/13 Tpex Todek Ha MPSIMOM OfHA W TONbKO OfHA NEXUT
MexXay ABYMS APYrVMU.

1.3. Niyy

Jlrobasg Touka gesUT NPAMYIO Ha JBe Ua-
ctu (puc. 5). Kamaymo um3 aTuxX yacTed MOIKHO
YCJOBHO CUHUTATL IOJOBUHON IIPAMOMH, IIOITOMY
00pa30BaBINECT YACTU MPAMOMN U MOJYUUJIN HA3Ba-
HUE «IOJYIPSIMbIe», NI UHAUE — «JIYUH».

www.e-ranok.com.ua
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§1. Teometpurdeckme durypel. Todka, npamas, nyd

JNlyyom (M nonynpsiIMOM) Ha3bIBAETCH YacTb MPSMON,
COCTOSILLLAs 13 BCEX TOYEK 3TOM MPSAMOW, Nexallnx no ofl-
HY CTOPOHY OT HEKOTOPOW AAHHOM Ha HeW TOYKM, a Takke
CaMOoW 3ToM To4KM. [laHHas ToYKa Ha3bIBaeTCS HaYanbHOW
TOYKOWM (1 Ha4anoMm) fyua.

Ha puc. 5 Touka A — HavaJbHAS TOUKA ABYX
Jayuei mpamoi a. Jlyuu, KaKk U mpsaMble, MOXKHO 000- b

3HAYATh CTPOUHBIMHU JATUHCKUMU OyKBAMU II0 IBYM B o
TOYKAM: HauaJbHOM (00s3aTeIbHO HA IepBOM MecTe!)

U ellfe [0 KaKoi-Hubynpb Touke ororo ayda. Tak, 1yYd  pyc 6. Jiya BC
Ha puc. 6 MoxHO 0603HauuTh b uau BC, HO HeJL3sA

obosnaunts CB.

[lBa pa3Hbix Jly4a OfHOM MPsAMON C OOLLEN HayYanbHOM
TOYKOW Ha3bIBAlOTCS AOMOMHUTENbHLIMMY flyHaMMu.

Ha puc. 5 AA, 1 AA, — AONONHUTEJbHBIE Jy-
yu. OHU JOMOJHSIOT APYT APyra A0 IPAMOU a 1 UMe-
0T TOJIBKO OJHY OOIIYI0 TOUKY — KX HaAdaJo.

3anaua
Ha npamoli Touka C nexuT mexay Todkamm A u B.
MoryTt nu nyun AB u AC 6bITb AONONHUTENbHLIMU?
OtseT 0bocHyiiTe.

PeweHue
TlycTtb A, B u C — paHHbIe Touku (puc. 7). TTockonbky
Touka C Nexut mexay Toukamm A u B, o Toukum C A c B

M B nexat no oaHy CTOPOHY OT TOUKU A, 3HAYUT, OHU
NPUHAANEXAT OAHOMY Ny4yy C Hayanom A. 3TOT Nyy
MOXHO Ha3eatb AB unu AC. CneposartenbHO, AGHHbIE
Jlyuu COBMAAArOT, MO3TOMY OHW He SBMSAHOTCS AOMOJ-
HUTESIbHBIMU.

Puc. 7

OTeeT: He MOryT.
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B A C D
6

Puc. 8. K o0macuenuio mo-
HATUS «JJOMOJHUTEIbHBIE
JIYUm»:

a) nyuu MN u MK He AB-
JIIOTCA JOMOJTHUTENb"
HBIMU;

6) syuu AB u CD He aB-
JISTFOTCS JIOMOJTHUTE b~
HBIMUT

1.4, OnpedeneHue U e20 ponb
B 2eoMempuu

B n. 1.3 onucaubl 1Ba MOHATUA — «JIyU», KO-
TOpOEe M3BECTHO BaM M3 Kypca MaTeMaTHKHU 5 KJjacca,
¥ HOBOE IIOHATHE — «JOIOJHUTEJbHbIe JTyun». Bia-
rogapda 9TUM ONUCAHUAM MOYKHO UETKO IIPEeJCTaBUTh,
KaKkue MMeHHO (hUTyphl paccMaTpuBaioTcd. JlaHHBIE
HaMM OIMMCAHUA ABJIAIOTCA OnpefeneHUussMUn, yKasbl-
BAIOIIMMU Ha OCOOEHHOCTH OIMMCAHHON (PUTYpPBI, KO-
TOpBIE OTJIMYAIOT ee OT APYyTux (uryp.

IIpounTaem eife pas ompefesieHNe JOMIOJHU-
TeJbHBIX Jyued. Ecau B HEM IpPONYCTUTH JUIIH CJIO-
Ba «OJHOI IpAMOiiy, To ayun MNu MKHa puc. 8, a
MIPUAETCSA CUUTATh AOMOJHUTEJNbHBIMU. Ecau ke He
YTOUHUTD, UTO JOIOJHUTEJIbHBIE JIYUU NOJKHBI UMETh
obmiee Hauayo, To ayuu AB u CD mHa puc. 8, 0 To:xKe
cJelyeT Ha3BaTh JOMOJHUTEJILHBIMU. TakuM o0pasoMm,
9TH M3MeHeHHBIe OmIpeneseHud He OYAyT OMMCHIBATH
TOT 00'BEKT, KOTOPLIM MBI UMEEM B BUIY.

9TH co00paKeHnsa CBUAETEIbCTBYIOT O TOM, KaK
BasKHO yIeJSaTh BHUMaHNUE KasKIOMY CJIOBY B OIIpefe-
JIEHUM: TOJHKO TaK MOMKHO IO-HACTOSIIEMY HOHATH
TeOMeTPHIo.

Bonpocbl U 3adayu

YcTHble ynpaxXHeHnA

1. Ha npamoit ABormeuena Touka C. Jlexxut qu Touka A Ha npsmoit BC?
Jlexxkur u Touka B Ha mpamoit AC?

2. Touka A JeXuUT Ha IPAMOM ¢, a TOUKAa B He JeXUT Ha IPAMOU C.
Ilepeceratorcsa i npsambie ¢ 1 AB? Eciu ga, To Ha30BUTe TOUKY UX Iepe-

ceueHud.

3. UYepes TouKky A mpoBefeHEI ABe IpsaMble. MoryT Jau 9Tu IpsaMbIe IMEThb
0OIITYyI0 TOUKY B, OTINUYHYIO OT TOUKu A?

4, Toura B nexur Ha npamoil mexny Toukamu A u C. Kax pacmosoaxe-
HBEI TOUKM B 1 C OTHOCUTEJBHO TOUKU A?

10
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§1. Teometpurdeckme durypel. Todka, npamas, nyd

5. Ha npamoii ormeuens: Toukun K, L, M, N
(puc. 9). Cpegu mTaHHBIX TOUEK HA30BUTE:
a) TOUKY, JeKAIIyIo MeKay Toukamu L u N;
0) Toukw, Jexamue Mexay Toukamu K u N
B) [ZIBe TOUKW, Jie;Kalllye II0 OTHY CTOPOHY OT TOUKH L;
T) TOYKY, IT0 PasdHble CTOPOHLI OT KOTOPOM Jexkar Touku K u M.
6. Ha nyue AB ormeuena Touka C. Moxker i TOUKa A JIeKaTh MEXIY
roukamu B u C? Moxker au Touka B je:xath mexxay Touxamu A u C?
7. JIlyuu DE u DF — pononuureabHble. Kakas us touek D, E u F je-
JKUAT MEXKAY IBYMS APYTUMU?
8. [Isa syuya uMeroT OOLIYI0 HAYAJBHYIO TOUKY. O0A3aTeIbHO JU OHHU SB-
JIAIOTCA JOMOJTHUTETbHBIMU?

K L M N

Mpadurueckne ynpakHeHUA

9. IIposesuTe MPAMYIO.

a) OrmeTbTe TOuKM A m B, Jexaliue Ha dTOH HPAMOH, U TOU-
Kku C u D, me jexaniue Ha Hell. KaKk MOKXHO 0003HAUUTE 9Ty IPAMY0?
6) IlpoBemgute erme oguy npamyio uepes Touku A u C. CKOJIbKO 00IIMX
TOYEK MMEIOT IIOCTPOEHHbBIe IPIMbIe?

10. OrmersTe TOUKy A.
a) IIpoBemute ayu ¢ HauajsoM A u oTMeTbTe Ha HeM Touky B. HasoBute
MPAMYIO, YaCTbI0 KOTOPOIi ABJsAeTcsa ayuy AB.
0) IlpoBemuTe nyu ¢ HauasoM B, KOTOPBIA He IPOXOIUT uepes TOUKy A.
Mo:kHO T HasBaTh MOCTPOEHHBIN 1yu BA?

42 [lncbmeHHble ynpaXHeHus

YpoBeHb A

11. Ormernre Touku B u C. IlposesuTe uepes HuX mpamyio. IIposenu-
Te ellle OLHY NPAMYIO TaK, 4TOOLI OHA IIPOXOAMJIA Uepe3 TOUKy B, Ho He
mpoxonuaa uepe3 Touky C. CKOIBKO OOIMX TOUEK MMEIOT 3TH IpPsIMble?
12. OTmeTnTe gBe TOUKM M OT PYKM IIPOBELUTE uepe3 HUX mnpamylo. IIpo-
BepbTe IPABUJILHOCTL IIOCTPOEHMA € IOMOINbIO auHelkn. Kakyio akcuomy
BBI MCIIOJIb30BAJIN?

1
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13. Ha npsamoii toukn E u F je:xar o pasHEble CTOPOHEI oT Touku D. Kax
pacmomokeHsl Touku D um F oTHocuTenbHo Touku E? Mosker ju Touka F
JIeKaTh MeKIYy Toukamu D u E?

14. Touku M u N 7jexar Ha IPAMOHR IO OZHY cTOpoHy oT Touku K. Ka-
Kad M3 9THX TPeX TOUEeK He MOKEeT JIeXKaTh MeXay AByMdA apyrumu? Orser
obocHyIiTe.

15. Ormersre Touku A u B. Ilposemure nyu AB. SIBIsSIOTCA JIN IOIOJIHY-
TeJbHBIMU Jyun AB u BA?

16. Ha npamoii ormeuensl a8e Touku. CKOIBKO Iap HOIOJHUTEILHBIX JIY-
Yyeli mpu 3TOM 06Pa30BaJIoCh?

17. IlocrpoiiTe momonuuTenbHble ayun PQ u PR. HasoBuTe Touknm, Jexxa-
II[1e I0 OHY CTOPOHY oT Touku R. Jlexxur iu Touka @ Ha ayue RP?

YpoBeHb b
18. [Taubl ueThIpe TOUKH, IPAYEM HHKAKHE TPYU U3 HUX He JIeKaT HA OLHOI
mpamoii. Yepes KasKable IBe M3 JaHHBLIX TOUEK IpoBefeHa mpamMasi. CKOIbBKO
MIPAMBIX ITPOBEIEHO?
19. Tourkn A, B, C je:xar Ha OFHOHI IPAMOIL, 4 Touka D He JIeKUT HA 3TOI
npamoii. Yepes Kaskable ABe U3 JAHHBLIX TOUYEK IpoBejeHa npamasi. CKOIBKO
BCETr0 IPAMBIX IIPOBEIEHO?
20. Ilo nytu u3 JIHenpomeTpoBcKa B XapbKOB aBTOMOOWJIL IIPOE3KaeT
Kpacuorpaz, a mo mytu us Kpacuorpaga B [uenpomerpoBck — Ileperre-
nuuo. Kakoii u3 sTUX TOPOJOB PACIIONIOKEH Ha myTu m3 XapbKoBa B Ilepe-
IIeuHO?
21. Ha npamoii ormeuensl Touku X, Y, Z, npuueMm Touku X u Y Je-
JKaT 10 OJHY CTOPOHY OT TOYKM Z, a ToOuKu X M Z — IO OJHY CTOPO-
HYy oT Touku Y. Kakas u3 Tpex TOUeK JEeKUT MeXKIY ABYMSA APYTUMI?
22. Touka C nexur Ha ayde AB, a Touka B — Ha ayue CA. Kakasa us
ATUX TPEeX TOUEK JIEKUT MEKIY ABYMS IPYTUMMU?
23. Toukm A, B m C nexar Ha OZHOHU IpAMOI, npudyeMm Jyuu AB
u AC He ABJIAIOTCS AOIOJHUTEIbHBIMU, a TOUKU A u C JiesKaT 1Mo OTHY CTO-
pory oT Touku B. Kakasd u3 9THUX TPex TOUEK JIEXKUT MEKIY ABYMS APYTUMU?
24. MoryT 1 ABa Jyda OLHON HPAMOM He ObITH JomoJHHUTeabHbIMU? Cre-
JanTe PUCYHOK.
25. [IBa 1yua MMeEOT eIMHCTBEHHYIO OOINYIO TOUKY. ByayT u Takue aydun
nmonoHUTENbHBIMU? CHesaiiTe PUCYHKMU.
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YpoBeHb B
26. CKOJBKO IPAMBIX TPACC HEOOXOLUMO IIPOJIOMKUTE, UTOOLI COCLUHUTH
J00bIe [Ba U3 YeThIpex roponos? Paccmorpure Bee Bo3MOxKHBIE ciydan. Cre-
JanTe PUCYHKH.

27. JlaHbI TP IPSAMBIE, IPUYEM JIIO0OBIE ABe U3 HUX HepecekaroTcsa. CKOIbKO
TOUEK IlepeceueHrss MOKeT IPU 3TOM oOpasoBarhecs? PaccMmoTpuTe Bce BO3-
MoxkHbIe cayuau. CrenaiiTe pUCYHKH.

28. Kak [o/KHBI OBITH PACIIOJNIOMKEHBLI HA ILJIOCKOCTH 7l TOYEK, YTOOLI OHH
OIIpefesIsian POBHO 7 IPAMBIX, ecau n > 27?7

29. Ha mpamoii ormeuensl Tpu Toukn A, B u C. CKOJIBKO PasHBIX JIyueil
MOXKHO Ha3BaTh € MOMOIIBI0 3TUX ToueK? CKOJIBKO Cpeau 9TUX JIyueil map 1o-
IOJHUATENbHBIX Jydeit? I3MEeHNUTCS I OTBET, eC/Id JaHHbLIe TOUKHU He JIeXHKAaT
Ha OJHOI MPAMOIi?

” @
.2 NMoBTopeHmne nepen nsyuyeHnem § 2

TeopeTnuecknn martepuman

L]

MIOCTPOEHNE U M3MepeHle OTPEe3KOB

3apgaun
30. Ha mpsamoii Touka B jexut me:xnay tToukamu A u C. CyiecrByer Jju
Ha 9TOM IPAMOM TOYKA, KOTOPAS JIEJKUT MEXKIY TOUKAMU:
a) Awu B Ho He JeXuT Mexay Toukamu A u C;
06) Awu C, HO He JeXuT MexRay ToukamMu A u B?
31. Ha npsmoii oTMedeHbl IATh ToueK. Ompenenure, KaKue U3 JaHHBIX yT-
BEPIKIEHU BEPHBI:
a) J00ble TPU U3 JaHHBIX TOUEK JIeKAT MEXKAY IBYMS IPYTUMU;
0) cpeau MaHHBIX TOYEK HAWAYTCS TPH, JerKallue MeKAy ABYMA APY-
TUMU;
B) cpeau HAHHBIX TOUEK CYIIIECTBYET IO KpaiHell Mepe OmHA, He JiexKa-
masa MeXJy ABYMA APYTUMU JaHHBIMU TOUKAMU;
I) Cpeiu HaHHBIX TOUYEK CYIIIECTBYET DOBHO OfHA, He JerKalmasd MeKay
IBYMs OIPYTUMU JAHHBIMU TOUYKAMU.
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§2 . Ompe30K. U3mepeHue
U OMKAAObIBAHUE OMPe3KOB.
PaccmosiHue me)xoy 0ByMA MoYKamu

2.1. OnpedeneHue ompesKa

JIt060i1 Ty4Y ABJISETCS YaCThIO MPAMOM, «Orpa-
HUYEHHOI» C OJHO! CTOPOHBI HaUaJILHON TOUKOM. Pac-
CMOTDPUM TeIepb OTPE30K — YacTh NPSAMOM, «OTrDaHU-
YeHHYI0» TOUYKAMU ¢ 00erMX CTOPOH.

OnpedeneHue

OTpe3KOM Ha3bIBAETCA YaCTb NPSMOWN, COCTOALLAN M3 ABYX
LaHHbIX TOYEK 3TOV NPsSMO (KOHLLOB OTpe3Ka) 1 BCex TO-
YeK, Nexallyx Mexay HUMM.

A B OTpes3ok 0003HAUAIOT, 3aIMCHIBAS €TI0 KOHIIGI
Puc. 10. Orpesox AB — B IPOM3BOJLHOM mHopsAnke. Tax, orpes3ox Ha puc. 10
1acTs npamoit AB MOKHO Has3BaThb «0TPe30K AB» miam «oTpe3oxk BA».

OueBHUIHO, UTO OTPe30K AB ABJIAETCA YaCThbIO IIPS-
moii AB. Ilpu sToMm cienyeT pasaudaTh, UAET JU PEUb
o npamoit AB unu 06 orpesxke AB.
B C, Ecau paccmoTrpers BMecTe ¢ Toukamu A um B
PuC. 11. Touxa C, aexca HEKOTOPYIO APYTYI0 TOUKY HPAMOH, T0, B COOTBETCT-
ua orpeske AB, Touxa C, BHUU C aKCHOMOU PACIOJIOKEHHUS TOUEeK Ha IPSMOH,
He JieskuT Ha oTpeske AB oHa JubO0 JEKUT MeXIy ToukamMu A u B, To ecThb
MIPUHAAJICKUT OTPe3Ky AB (ma puc. 11 Takoit Tou-
Koil aBagerca C)), 1ub0 He JEXKUT MeXKJTY TOUKa-
Mu A u B, TO eCThb He IPUHAMJICKUT OTPe3Ky AB
(ma puc. 11 raxoit Toukoit aBnsgerca C,).

A C

1

2.2. PaseHCMBO OMpe3KoB. CepebuHa
ompesKa
OnpedeneHue

[Ba OTpe3Ka Ha3blBaloTCA paBHbIMWU, eC/I OHW COBMeELLa-
IOTCA HaJloXXeHWneM.

14
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§2. Otpesok. VI3MepeHve v OTKNaabiBaHWe OTPe3KOoB. PacctosHve mexay OBYMSA TO4Kamu

B
1
Al /
B
1
A@4) D E
Puc. 12. Otpesxku AB Puc. 13. Orpesxku AB Puc. 14. Toura E —
u A B, coBMemIaoTcA Ha- u A B, He cOBMeIA0TCA cepeguHa oTpeska DF

JIOXKEeHHUeM HaJIOMKeHneM

Hanecem oTpe3ok A, B, Ha Ipo3pauHylo ILJIEHKY U HAJOKUM ero Ha
orpe3ok AB Tak, 4TOOBI TOUKa A, COBIIaja C TOUKOH A U 9T OTpe3KU
uMenu gpyrue obmue Touku. Ecau Touka B, coBMeCTUTCS ¢ TOYKOi B
(puc. 12), To orpesku AB u A, B, paBHH (numyT Tak: AB= A B)). Ecin
e TOUKH B u B, He COBMECTATCSA, TO MEHBIIUM U3 ABYX OTPE3KOB ABJIA-
eTcsA TOT, KOTOPBIN COCTaBJIAET YaCTh APYTOro.

Ha puc. 13 Touka B, cOBMeCTHJIACh C HEKOTOPOIi TOUKOM oTpe3ka AB,
OTJINYHOH OT TouKku B, moaromy orpe3ok AB Goublne orpeska A, B,. Kpa-
TKO 9TO0 0003HAUAIOT Tak: AB> A B,.

OnpedeneHue

CepeauHoOM OTpe3Ka Ha3blBaeTCs TOYKa OTpe3ka, [Aenslias ero nomnosam
(To ecTb Ha [Ba paBHbIX OTpe3Ka).

Ha puc. 14 orpesku DE u EF paBHBI, TO eCThb TOuka E — cepe-
nuHa orpeska DF. OObIYHO HA PUCYHKAaX PaBHBIE OTPE3KU 0003HAYAIOT
OIUHAKOBBIM KOJUUYECTBOM UEPTOUEK.

2.3. U3mepeHue U OMKNAObIBAHUE OMPE3KOB

BaKHBIM CBOIICTBOM OTpe3Ka ABJAeTCA ero aianHa. OHa BeIpasKaeT-
Cs IOJIOYKUTEJIBHBIM UYKCJIOM, KOTOPOE MOKET OBITH OIpefesieH0 CpaBHe-
HUEM JaHHOI'0 OTPE3Ka C OTPE3KOM, IPUHATHIM 32 €SUHULY N3MEePeHM,—
eIMHUYHBIM OTPe3KoM. B KauecTBe eIMHUYHOIO OTPE3Ka MOYKHO BHIOPATH
OTPe30K JI000# AamHbI. Ha mpaKkTHKe BRIOMPAIOT eJUHUYHBLIE OTPE3KHU
maunsoi 1 MM, 1 cm, 1 M u #p.
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C D E

0 MM 1 2 3 4 5 6 7 8 9 10 11 12
cM

13

Puc. 15. IamepeHre OTpes3Ka C MOMOIIbI0 JUHEHKHI

Hampumep, Ha u3MepuUTeIbHON JUHENHKe, KOTOPOH MBI OOBIUHO
MoJIb3yeMcs, MaJIeHbKUe NeJIeHUA 3aJal0T eIUHUYHbIE OTPe3KU AJINHON
1 MuanIuMerp, a Oosbiime — AJauHON 1 canTUMeTp (puc. 15).

IIpuknagsiBad JUHEHKY K JaHHOMY OTPE3KY, MBI OIpeesideM AauN-
Hy oTpe3ka. Hwucjo, BeIpaskaliee IJIUHY OTPe3Ka, 3aBUCUT OT €JUHUIILI
U3MEPEHUs.

Ha pwuc. 15 giuna orpeska CE pasua 70 mm, uau 7 cm, uau 0,07 m
u T. 1. Jauna orpeska CD paBHa 3 c¢M, a orpedka DE — 4 cm. MoxHO
CKasaThb, 4To oTpe3ok CE cocTouT m3 ABYX yacreit — oTpe3skoB CD
u DE. Touka D nexut mexnay Toukamu C u E, a nauna orpeska CE
paBHa cymMe aauH oTpeskoB CD u DE (nmumyt tak: CD + DE = CE).

ChopmynaupyeM aKCMOMBI M3MEPEHUS U OTKJAABIBAHUSA OTPE3KOB.

AKCUOMA u3mepeHusi ompe3Kos

Kaxx bl OTpe3ok MMeeT onpedeneHHylo AAMHY, KOTOpas BblPaXaeTcs MOoXM-
TeNbHbIM YYC/IOM B 33[,aHHbIX eAMHMLAX M3MePeHns. InvHa oTpeska paBHa CyMm-
Me AJIMH YacTel, Ha KOTOpble OTPE30K AennTCs Nobow ero TOHKoW.

AKCUOMA OMKNAObIBAHUA ompe3KoB

Ha niobom Jlyde OT ero Ha4asIbHOM TOYKM MOXHO OTIIOXWUTb OTpe30K JaHHOM
OJTINHbI, 1 TOJIbKO OAWH.

OueBHUAHO, YTO HMBMepPEHHE OTPE3KOB COCTOUT B IIOCJIEZOBATENb-
HOM HAJIO’KEHWUU Ha TaHHBIN OTPE30K OIIpe/ieIeHHOI'0 KOJINUECTBA N1~
HUYHBIX OTPe3KoB. IlosTOMYy pasnbie ompe3ku umerom paeHnvie 0nu-
Hbl, a Gonvwul ompe3ok umeem 6onvuryio dauny. BepHo u gpyroe
VTBEDPKACHUE: eCiu ompe3Ku umerm paéHbvie ONUHbL, MO OHU PAGHDL,
a 6onvuwum u3 06Yyx ompe3Koé A6LAemMCA MOmM, KOMOPwvLL umeem
6onvwyto dauny. Takum o6pasoM, A CPAaBHEHUS OTPE3KOB MOKHO
CPaBHUTDH UX AJIUHBI.
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§2. OTpesok. M3mepeHve 1 OTKnafpiBaHVe OTPe3KoB. PaccTofHve mexay ABYMS TO4KaMu

Onauny orpeska AB Ha3bIBAlOT TaKyKe PacCTOSsHUEM MeXAYy Touyka-
mMmu A u B. Hacro, roBops «0Tpesok AB», MBI IMeeM B BUIY €ro IJNHY.

3anaua

Ha nyye AB otmeyeHa Touka C, npudem AB = 12 cm,
BC = 7 cm. Haiaute anuHy otpeska AC.

PeweHue
PaccmoTpum aga cnyyas pacnonoxeHus Touku € Ha A B C
nyve AB. a
1. Touka € He nexuT Ha oTpe3ke AB (puc. 16, a).
Toraa touka B nexut Ha oTpeske AC. Tlo akcuome 4 ¢ B
usmepeHus otpeskos AC = AB + BC, To ecTb 6

AC =12 + 7 = 19 (cm).

2. Touka C nexuT Ha oTpeske AB (puc. 16, 6). Toraa
AB = AC + BC, 10 ectb 12 = AC + 7. Takum obpa-
30M, AC =12 - 7 = 5 (cm).

OteeT: 19 cm unu 5 cm.

Bonpocbl U 3adayu

YcTHble ynpaHeHuA

32. Ha npsmoii ormeueHsl Tpu TOUKK. CKOIBKO OTPE3KOB IIPH 3TOM 00paso-
BaJIOCH?

33. Ha npamoii Touka A nexut mexay troukamu B u C. Kakoil us orpes-
KOB C KOHIIAMH B JAHHBIX TOUKAX ABJIAETCA HANOOIbIINIM?

34. Eciau Touka C je:xXuT Ha oTpeske AB, To OHa JEXUT U Ha Jyue AB.
Bepuo 1 Takoe yTBep:KAeHIE?

35. Eciau touka C sexut Ha ayde AB, To 0oHa 0043aTe/ILHO JICKUT U HA
orpeske AB. BepHo Ju TaKkoe yTBep:KAeHIE?

36. Mo:xxHO 1 pasbuTh IPAMYIO Ha OTPe3oK 1 gBa jayua? Ecian ga, To MOryT
JI TIOJTyUYeHHbIE JIYUYU OBITH JOIOJHUTEIbHBIMU?
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37. Touku A, B u C nexar Ha ofHoil npamoii. OTpesox AB GoJbIlle OT-
peska AC. Mosxer qu Touka C jekars Mexxay Toukamu A u B? Mosker iu
TouKa A Jexarb Mexay Toukamu B u C?

38. Orpesku ABwu BC paBHBI U JexxarT Ha OgHOU npamoii. Kakas us Touex
A, B, C nexur Me:xay ABYMS IPYyTUMU?

lpadurueckne ynpaxkHeHUA

39. Ilposegure Jayd ¢ HAYAJIOM B TOUKe A.
a) Ha atom syue oTio:kuTre oTpe3ok AB, paBHBIN 6 cM, 1 OTMEeThbTe Ha
aToM oTpeske Touky C.
0) Nsmepnre nauny orpeska AC.
B) Brruncaure gauny orpeska CB. IIpoBepbTe MONYyUeHHBIH pe3yabTaT
U3MEePEHNEeM.

40. TIposegute nyu ¢ HauauoMm B Touke C.
a) Ha sTom sayue oTsoskuTe oTpe3ok CD, PaBHBIN 4 cM.
6) IToctpoiite TouKky E Tak, uTo0ObI TOuKa D ObLIa CepeaUHON OTpPes-
ka CE. KakoBa aauna orpeska CE?

42 [lncbmeHHble ynpa)HeHus

18

YpoBeHb A

41. Ha opsamoii Touka M mexur mexay roukamu K m N. Haiigure qauny
OTpesKa:

a) KN, ectu KM =2,9 cm, MN =4,1 cm;

6) MN, ectu KN =8,3 cm, KM =5,8 cm.
42, Touxku B u C nexar Ha orpeske AD, pasaom 10 cm. Haiigure pnuny
orpeska BC, eciu AB=2,4 cm, CD =3,6 cm.
43. Ha orpeske MN ormeueHsl Touku P u R Tak, uto MP=PR=RN.
Crpenaiire pucyHok. Kakue elle paBHbBIE OTPE3KM C KOHIIAMU B JAHHBIX TOY-
Kax o0pas3oBanch HA PUCYHKe?
44, Ha npsamoii Touka B mexut mexny roukamu A m C. Kaxue us oTpes-
KOB C KOHIIAMM B JaHHBIX TOUKAX MOI'YT ObITH paBHbBIMU? OTBET 000CHYIITE.
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§2. OTpesok. M3mepeHve 1 OTKnafpiBaHVe OTPe3KoB. PaccTofHve mexay ABYMS TO4KaMu

45, Ha nyue ¢ mauasom A ormeuensl Touku B u C tak, uro AB=6,4 cm,
BC=2,6 cm. Kakoii mosxer ObITh gamHa orpeska AC? PaccmoTpute aBa
BO3MOJKHBIX CIyUas PaCIOIOKEHUSI TOUeK Ha JIyue.

46. Ha nyue CD ormeueHa Touka E. Haiigure gauny orpeska CE, ecau
CD=8 m, DE =6,2 M. CKOJIbKO pellleHUiI nMeeT 3agaua?

47. Ha npsamoit ormeuensl Toukun P, R u S, mpuuem PR < PS<RS. Ka-
Kad U3 9TUX TPeX TOUEK JICXKHUT MeXAy AByMda apyrumu? OTBer obocHyiiTe.

YpoBeHb b

48. Ha npsamoii Touka M nexxut mexknay roukavu K n N. Haligure qunHbI
OTPE3KOB:

a) KM u MN, ectu KN =24 cwm, a orpesok KM Oojbliie oTpes-

Ka MN Ha 8 cm;

6) KM u KN, ectu MN=9cm, a KN:KM =7 :4.
49, Touku B u C jexar Ha orpeske AD. Haligure nnuny orpeska BC,
ecitu AD=10 cm, AB=6,8 cm, CD=8,3 cwm.
50. Ha orpeske MN ormeueHBl TOUKM A m B Tak, uro MA=7 Mmwm,
AB=4,3 mm, BN =5,1 mm. Haligure naury orpeska MN. Paccmorpure
BCe BO3MOKHBIE CIIYUaH.
51. Ha nyue ¢ mauamom A ormeueHsl Touku B, C u D, npuuem AB=4 cwm,
BC=5,2 cm, CD=2,4 cm. Kakoii moxer ObITh AauHa oTrpeska AD? Pac-
CMOTPUTE BCe BO3MOYKHEIE CIYUAM.
52. Touxka C — cepeguna orpeska AB, a Touka D — cepejuHa OTpes-
ka AC. Hailigure ninHy OoTpeska:

a) BD, ectu AC=16 cwm;

0) AB, ectu BD=12 cwm.
53. Ha npsawmoii ormeuensl Touku M, N u K, npudem orpesok MN Goib-
me NK, a orpe3ok NK He SBIsSETCA HAUMEHBIIINM CpeIn 00pasoBaBIIUXCS
oTpe3KoB. Kakoil 3 MoMyUYeHHBIX OTPe3K0oB HauMeHbIInii? OTBeT 000CHYIITE.
54. Touku A, B u C nexar Ha ogHoi npamoi. HazoBure HambGonbIImii

13 OTPE3KOB C KOHIIAMU B 9THUX TOUKaX, ecau Touxka C Jexutr Ha gyue AB,
a rouka B jexxut Ha ayue CA. OrBer obocHYIiTe.
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YpoBeHb B

55. Ha npsamoii ormeueHsl Toukn A u B, paccTosiHue MeXIy KOTOPBIMU
coctraBiseT 6 cM. YKaKuUTe pPacloJio;KeHre Ha 9TON MPSMoi Bcex Touek M
TaKUX, UTO:

a) AM+MB=38 cwu;
0) AM+ MB=6 cwm;
B) AM=2MB.

56. OTpesok pasjesieH TPeMsA TOUKAMU HA YeThIPE YACTH, KaXKAas U3 KOTO-
pbix paBHa a. CKOJBKO IpPU 9TOM 00Pa3oBaJOCh PaBHBIX OTPE3KOB, AJUHA
KOTOPBHIX He paBHA a? YKa'KUTe UX JJIWHEL.

57. Toura C nexuT Ha orpeske AB. Joka)kure, UTO PaCCTOAHUE MEKIY
cepenuuaamMu oTpe3koB AC um CB He 3aBHCUT OT pacmoJioskenus Touku C.
Haitimure sTo paccrosuue, ecaiu AB =20 cwm.

58. Touka C nemxur Ha orpeske AB. Halizure nnimuy oTpeska ARB,
eCcJIU pacCcTosdAHUe MexXIy cepeaunamu oTpe3koB AC u CB paBHO 5 cM.
59. Orpeskun ABu CD jnexar Ha OLHON IpAMOi. [JoKaMkuTe, 4TO eCJIu OHU
uMeroT o0mryio cepenuny, o AC = BD.

60. Ha npamoii ormeuensl Touku A, B, C u D, npuuem AB=CD. O6pa-
30BAJINCh JIU IIPU 9TOM JPYyTHe PaBHBbIE OTPE3KU C KOHIIAMHU B 9TUX TOUKAX?
Ecnu na, To moxaskuTe MX pPaBEHCTBO.

@
\S

lNoBTOpeHue nepen msyyeHnem §3

TeopeTunyecknn matepuan

¢® TIIOCTpOE€HME 1N Hm3MEepeHue yIJIOB

3apaun

61. Uz Toukn A nposenensl ayun AB u AC, He SBJIAIONUECS IOIOJHU-
TenbHbIMI. O0sS3aTeIBLHO JIN 9TH JYUYN OYAYT COBIALATH?

62. Orpesku BD u DK uMerOT efUHCTBEHHYIO 00IIyI0 TOUKY D.

20

a) Ob6s3aTebHO JIU TouKa D JIeXKUT MexxIy Toukamu B u K?
0) Mo:keT i HEKoTOpasi IpsAMasd, He IPOXOAAINAsa uepes TouKy D,
mepecekaTsh 00a JaHHBIX OTPe3Ka?
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§3 Y20n. U3mepeHue U omKnadbiBaHue
y2n08. buccekmpuca yana

3.1. OnpedeneHue yana

IIpn msyueHUM MONMOJHUTENBHBIX JIyUel MBI
paccMaTpuBaJM Caydail, KOrga ABa JIyda OTHOM IIps-
MOIf IMeIOT OOIIyI0 HavaJbHYI0 TOUKY. PaccMoTpum
Temepb CJIydaii, Korfa IBa Jyda HMeIT OOIyIo Ha-
YaJbHYI0 TOUKY, HO He 003aTeJIbHO SABJIAIOTCS IIOJIY-
OIPAMBIMHA OIHOI IIPAMOM.

OnpedeneHue

Yrnom HasbiBaeTCca reomMerpuyeckans gurypa, Kotopas
COCTOUT W3 ABYX Ny4yen (CTOPOH yrna), VCXOAALLMX U3
O[HOW TOYKM (BepLUUHbI Yrna).

Il o0o3HAUEHUA YIJIOB MCIIONB3YIOT 3HAK L.
Ha puc. 17, a usobpaskeH yroJy ¢ BepmiuHou B, cTo-
pOHAMM KOTOPOTO ABIAOTCA Jyuum a u b (umu BA
u BC). 9T0T yroa MO:KHO 0003HAUNUTH OMHUM U3 CJe-
ayiomux crnocoGos: £ZB, ZABC, LCBA, Z(ab),
£ (ba). Ecnu yrosn o60o3HAuaioT 10 BEPINUHE U ABYM
TOUYKaM Ha CTOPOHAX, TO BEPIIMHY 00s3aTeJbHO YKa-
3BIBAIOT HA BTOPOM MecTe. MHOrAa yriibl 0003HAYAIOT
rpeuecKuMu OyKBaMu (0(, B, v, ) (puc. 17, 6) nnn
yucaamu (puc. 17, 8).

CTopoHBI yIyIa JeJAaT IJI0CKOCTb Ha JIBe YacCTH,
KaKIyI0 M3 KOTOPBIX MOXKHO CUMTATH BHYTPEHHen
obnactbio yrna. B 7 kiacce OyzeM paccMaTpuBaTh
TOJIBKO Ty, KOTOPas IeJUKOM COAEPIKUT JII000H 0Tpe-
30K C KOHITAMHU Ha CTOpOHAaX yria (Ha puc. 17, a ona
3allITPUXOBaHA). JIyU, KOTOPBIN MCXOAUT 13 BEPIITUHBI
yIjla ¥ IIPOXOAUT B €r0 BHYTPEHHEeH obJjacTi, deaum
dannwlil yzon Ha d6a yena. Ha puc. 18 nyu BD ne-
aut yron ABC ua yriel ABD u DBC.

o
\\a

oo}
= Q
® o S

Puc. 17. O6osHaueHnme yria

N
Q
) o

B c b

Puc. 18. JIyu BD penur
yroan ABC Ha nBa yria
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LD

A (0] B

Puc. 19. PasBepHyTHI
yrox AOB

BuccekTpuca — OT NaTuk-
cKoro «bune» —

[BaX[bl V1 «CEKTO» —
paccekato ~ paccekaiowasn

nononam

OnpedeneHue

Pa3BepHYTbIM YrNoM Ha3bIBaeTCS Yrof, CTOPOHbI KOTOPO-
ro ABNSIOTCS LOMOMHUTENbHBIMU JTyHaMU.

Ha puc. 19 usobpaxen passepryThii yroax AOB,

Ilpsavmasi AB fmeJuT ILJIOCKOCTh HA JBE YaCTH,
KaMKAYI0 M3 KOTOPHIX MOYKHO CUMTATH BHYTPEHHE
obsacTeio pasBepuyToro yriaa AOB. JloroBopumcs
Ty U3 uacTell, KOTOPYI0 MBI pacCMaTpPHUBaeM Kak BHY-
TPEHHI0I0, 0003HAYATD Iy KKOM.

3.2. PaBeHCMBO y2/10B.
buccekmpuca yana

OnpedeneHue

[Ba yrina Ha3blBalOTCA paBHbIMW, eC/li OHM COBMELLaoTCA
HaJ1OXXeHNEM.

Ha puc. 20 usobpasxkens! yribl 1 u 2. Hamoxum
yroa 1 Ha yroa 2 Tak, 4TOOBI MX BEPIINHBI COBIIAJM,
CTOPOHA IIEPBOT'0 YIJIa COBMECTUJIACH CO CTOPOHOII BTO-
poro, a BHYTpPeHHUE 00JIaCTH 9TUX YIJVIOB OBLIM pac-
TIOJIOYKEHBI 110 OJHY CTOPOHY OT IIPAMOIL, CoZep KaIieii
COBMECTHUBINIECA CTOPOHBI. Eciu Apyrue CTOPOHBI
STUX YTJIOB TOXKE COBMECTATCS, TO YIvibl 1 u 2 aBjs-
I0TCA PaBHBIMHK (IMIIYT Tak: £1=/2),

Puc. 20. ¥roer 1 u 2 coBMemaoTCA HAJOKEHUEM
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§3. Yron. M3mepeHve 1 oTknafbisaHne yrios. buccektpuca yrna

AL

i

Puc. 21. Yrael 1 1 2 He COBMeIAl0TCS HAJOMKEHNeM

Ecau e aTu CTOPOHBI HE COBMECTATCH, TO
MEHBIITUM CUYUTAETCSI TOT YTOJ, CTOPOHA KOTOPOTO
MPUHAIJIeKUT BHYTPEHHeH ob6aacTu BToporo yria. Ha
puc. 21 yron 1 aBisieTca YacThiO yria 2, TO €CTb OH
MeHbIIe yria 2 (mumyT Tak: £1<£2),

OnpedeneHue

BucceKTpUCOM yrna HasbiBaeTcs nyY, KOTOPbIA NCXOAMUT
13 BEPLUWHbI yria v AenuT yron nornonam (To ecTb Ha ABa
PaBHbIX YrNa).

Ha puc. 22 yrnet DEK u KEF paBHBI, IO9TO-
my ayu EK — Ouccexrpuca yrima DEF. O0bIuHO Ha
PUCYHKaAX paBHBIE YIVIBI 0003HAUAIOT OSUHAKOBBIM
KOJIMYECTBOM JYIKEK.

3.3. M3mepeHue u omKnaobisaHue y2n108

Wsmepenue yrjioB ©MeeT MHOTO OOIIETO ¢ u3Me-
peHureM OTPe3KoB. BeanunHa oTpesKka KOJIMYECTBEHHO
BBIPasKaeTcsa Mepou (AJMHOI) OTpe3Ka, a BeauuuHa
ymia — Mepoit yria. Mepa yriia BeIpasKaeTcs IOJIO-
SKUTEJIBHBIM YMCJIOM. OTO YMCJIO MOXKHO OIPEJEIUTH
U3MepeHneM, OCHOBAHHBLIM Ha CPABHEHUU TAHHOTO
yria ¢ YIJIOM, IPUHATHIM 34 €UHUITY U3MEPEeHUd.

OObIYHO TaKOW emuHUIEH fABAAeTca 1 rpa-
1

nyc (obosmauaercsa 1°) — yroJ, paBHBIR 1go acTH

E D
Puc. 22. JIyu EK —
ouccekrpuca yria DEF

y -

Pa.qyc oT ﬂaTMHCKOro
«rpagyc» ~ war Mo Ha
bniogeno BaBuongy

CONHeYHp ANCK Ha gHeg

Hom ”yTVl «ﬂenae]—
180 warogy

www.e-ranok.com.ua
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pasBepHyTOro yria. FpagycHas mepa yrna yKasbIBaer,
CKOJIbKO YIJIOB BeJIMUMHON 1° M MX yacTeil COmep:KuTCs
B IaHHOM yrJie. JJisi U3MEPeHNs YIJIOB OOBIYHO MCIIOJIb-
3YIOT TPAHCIOPTHUD, AEJEHUS KOTOPOro 3aJal0T MEPY
ymia B rpagycax (puc. 23).

ChopmyaupyeM aKCHOMBI HU3MEPEHUs U OTKJA-
IObIBAHUS YIJIOB.

AKCUOMA u3mepeHusi yenos

Kax bl yron MMeeT rpafycHylo Mepy, KoTopas Bblpa-
XaeTcs MONOXMUTENbHbIM YMCIOM. Pa3BepHYTLIN yron

paBeH 180°.
Puc. 23. Mameperne yria Ecnu nyy fenut OaHHbIA yron Ha ABa yrna, To rpafdycHas
C TIOMOIIBIO TPaHCIOPTHPA Mepa AaHHOro yrna paBHa CyMMe rpagycHbIX Mep ABYX

MOJTy4eHHbIX YrIoB.

AKCUOMA OMKNGObIBAHUSA Y2/10B

OT ntoboro nyva AaHHOW NPSAMOM MOXHO OTIOXMUTb B 3a-
[laHHYIO CTOPOHY OT MPSMOW Yrofl C 3aflaHHOW rpajycHOM
Mepow, MeHbLer 180°, 1 TONbKO OAMH.

Tak, ma puc. 18 rpagycuas mepa yriaa ABC
paBHa cyMMe rpaaycHbIX mep yrimoB ABD u DBC
(?TO yTBep:KIeHUe MOXKHO 3aIllliCaTh B BUIE PaBeH-
crBa: LZABC=/2ABD+/DBC). Yacrto, roBOpA
«yron ABC», MBI uMeeM B BUAY TPagyCHYIO Mepy
9TOTO yTJIa.

Buccexrpuca pasBepHyTOro yria AeJUT ero Ha
Puc. 24. Buccexrpuca IBa yria, KaKIbIi 13 KOTOPEIX paBeH 90° (puc. 24).
eamT pAsEepHYTEIE Yrom Taxwme yrabl HA3bIBAIOTCSI MNpAMbiMU. B oTinuwme or
Ha /IBA IPAMBIX YIVIa IPYTUX YIJIOB, 0003HAUAEMBIX AYKKAMU, IPAMOI

yroj 0003HAYAIOT TAK: |.

1 B 7 kiacce MBI 6yZeM paccMaTPHBAThH YIJIBI, TPAZyCHAA Mepa KOTOPHIX He IpeBbImaer 180°.

1
o ’
Is Goslee TOYHBIX MB3MepeHHH ucHoab3yerca 1 MunyTa (0603Hauaerca 1') — — wacTs rpa-
1// 1
nyca u 1 cekyHzaa (obos3Hauaerca 1 ) — —— 4yacTb MUHYTHI.
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§3. Yron. U3amepeHve 1 oTknafblBaHve yrnos. buccektpuca yrna

OcTpbrit IIpsamoit Tymoit

Puc. 25. Buabl Hepa3BepHYTHIX YIJIOB

HepasBepHyThIe yTIIbI AeasaTcd Ha Tpu Buzga (puc. 25):
e ocTpble yrnbl, MeHbIre 90°%;
e npsiMmbie yrnbl, paBHEI 90°;
e Tynble yrnbl, 6osbliire 90° HO MenbIe 180°.
Ha mpakTuke nja HOCTPOEHUS YIJIOB HCIOJb3YIOT TPAHCIOPTHD.
1 TOCTPOEHUS MPAMBIX YIVIOB UCIIOJIB3YIOT YTOJBHUK.
W3mepenve yriioB MOYKHO CUMTATH IIOCJIEOBATEILHBIM HAJIOKEHIEM
Ha JAHHBIN YTOJI OIpeaeeHHOro (He 00s3aTebHO IIeJIOr0) UKCja YIJIOB,
paBabIX 1°. IlosToMy paéHvie yznvL umerom pasenvle zpadycHbie mepol,
a Gonvwull yzon umeem 60nvuryio zpadycuyro mepy. BepHo m ppyroe
VTBEPIKIEHUE: eclu Y2ibl UMem pPaéHble 2padycHbie Mepbl, MO OHU
PaéHbL, @ U3 06YX Y2106 OONLWUM AENLAEMCL MOM, KOMOPLLL umeem
oonvwyto zpadycuyto mepy. Takum o6pas3oM, sl CPABHEHUA JBYX YIJIOB
JOCTAaTOYHO CPABHUTH UX I'PAAYCHBIE MEDHI.

3aaaua ﬁ

Nyy b penut yron (ac), pasHerid 120°, Ha ABa yrna,
OAWH U3 KOTOPBLIX BTpOe MeHblue yrna (ac) . Hatiaute
3TW yrnblL.
PeweHue

TTyctb yron (ab) BTpoe meHbwe yrna (ac). To-
raa /(ab) = 120° : 3 = 40° CornacHo akcuome u3-
MepeHua yrnose, ecnu nyy b penut yron (ac) Ha
ABA Yrna, TO UX CYMMa pPaBHA AGHHOMY Yray:
Z (ac) = Z(ab) + Z(bc). Toraa ZL(bc) = Z(ac) -
- Z(ab); Z(bc) = 120° - 40° = 80°.

Oreet: 40°, 80°.
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3.4. AHanoz2us B 2e0Mempuu

WHorga mpu peleHuu 3aJad O CBOMCTBAX OTPE3KOB UM YIVIOB IIPHU-
MEHAIOTCA OOHU U Te YK€ METOABI U IOAX0AbI. ITO 00BACHAETCSA CXOACTBOM
HEKOTOPBIX CBOHCTB 9TuX (uryp. Taxkoe cXOACTBO B HayKe HA3bIBAETCS
aHanoruenm.

O6BaCHUM CYTh aHAJIOTUU Ha IIPHUMepe IBYX 3ajad.

AN J

3anaua 1 3anaua 2
Ha otpeske AB, pasHom 20 cm, oT- Nyu € penut yron (ab), pasHerii 140°,
MeueHa Touka C. Hanaute paccro- Ha Aga yrna. Hariaute yron mexay
SHUe Mexay cepeAUHAMWU OTpes- buccektpucamum yrnos (ac) v (cb).

ko AC u CB.

Ha mepBbIii B3TIA, IIepes HAMHU COBEPIIIEHHO pasHble 3aJadu, II0-
CKOJIBKY B OJHOU peub uaeT 00 OTpesKax, a Bo BTOpoii — 06 yriax. OgHako
B 00erx 3ajauax JaHO HEKOTOPOe «IleJoe», pasfiesieHHoe Ha dacTu. Kpome
TOI'0, MOHATHUS CEPEIUHBI OTPE3KA 1 OMCCEKTPHCHI YIVIA CBA3AHEI C JeJIeHN-
eM IIeJIOTO IIOTHoJIaM, X B 00emx 3aJauax HaM HeoOXOAUMO HAWTH CyMMY
TIOJIOBUH KAaiKJIOW U3 UacTeil (PUTyphI.

% PeweHue PeweHue ﬂ

PuC. 26

TlycTb Touka € NpPUHAANEXUT OT- PUC. 27

pe3ky AB, Touku A, wu B, —

cepeAuHbl OTpe3koB AC u CB co- TycTe nyy ¢ aenut yron (ab) Ha Asa
oTBeTCTBEHHO (pUC. 26). yrna, nyum a, u b, — 6uccexktpucer

1 1
Toraa Al = EAC: CB, = ECB- yrnos (ac) w (cb) cootsercTBeHHO
< . 1

Haligem anuHy otpeska AB; (puc. 27). Toraa Z(ag) = Eé(ac),

AB = AC+ CB = —(AC+ CB) -
1
2

£ (cb) = %L(Cb).

AB.
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TTockonbky Mo ycnosuro 3aAa4u Haitaem rpaaycHyro mepy yrna (ab):
AB = 20 cm, umeem: Z(ab) = Z(aQ + Z(cb) =

_ 20 _
AB = =10 cm - %(L(ac) + Z(ch) = %L(ab).

, Orteer: 10 cm. TTockonbky NoO ycrnosuto 3a-
% navm L(Qb):140°, UMeeMm: ﬂ
_140°

Z(ap,)= N 70°.

Oreer: 70°

Kak Bugmm, B ocHOBe 000MX pEIEHUI JIEKUT
obmas unes. Haliga ee mpu pellleHnN IepBOI 3amaui,
MBI MOJK€M IPUMEHUTH OCHOBHBIE STAIIbI PACCYKICHUMI
K YCJIOBUAM BTOPOI 3aJjaud, TO €CTh PEIIUTH ee aHa-
NOTrUYHoO.

Paccy:xaeHns mo aHAJOIUK AOBOJBHO YACTO IPHU-
MEHSIOTCSA U B APYTruX Haykax. Hampuwmep, OuoJioru
YCTAaHOBUJIM, UTO JETYUasd MBIIIEL B II0JIETE UCIIYCKAET
YIBTPA3BYKOBEIE KOJIe0aHUS 1, BOCIPUHUMAA KoJjieba-
HUsI, OTPAKEHHEIE OT IPerpabl, OPUEHTUPYETCS II0 STHUM
cHUTHAJIaM B TeMHoTe. I1o aHaJornuHOMY IPHUHITAIY yue-
HBIe CO3MaJIN PaI0J0KATOP, OMPeAe Aol MecToHa-
XOKJeHne 00HbeKTOB P JIO0BIX ITOTOSHBIX YCIOBUSIX.
Ho anasorus B HayKe He Bceraa JaeT MKeJaeMbIil Pesyb-
TaT: B TEUeHNE MHOTMX BEKOB UeJIOBEK CTapaJiCs B3JIETETh
B He0O C IMIOMOIITLI0 UCKYCCTBEHHBIX KPBLILEB, AHAJIOT Y-
HBIX ITUYBUM, HO 3TU CTAPAHUs OBLIM HAIIPACHBIMU.
" ToabKo OoJiee OCHOBATEIbHBIE HAYUHbBIE UCCAET0BAHMS £
IIPUBEJIN K CO3JaHUIO JeJbTAIlJIAHOB, CAMOJIETOB U IAPY- - '
I'UX JIeTaTeJbHBIX alllIapaToB, C IOMOIIbI0 KOTOPBIX Ue-
JIOBEK IIOAHSAJICA B BO3AYX. BeImatonuiica HeMeIKui
actporoM u maremarur Moranu Kemep cuuras anaso-
TUU «CBOMMM BE€PHBIMHU YUUTEASAMHI» U IMOLUEPKUBAII,
YTO «aHAJIOTUAMHU MeHee BCEro cjefyeT IpeHeOperarhb
B reomeTpuny. OTHAKO IPH 9TOM HYKHO VUUTHIBATD, UTO
aHAJIOrMs, IOoJe3Had KaK Croco0 pacCyskIeHnii, caMa IIo
cebe He MOYKET CJIYKHUTh JOKA3aTeJIbCTBOM KaKUX-T100
CBOICTB reOMEeTPUUECKUX (PUTyp.
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Bonpocbl U 3a0a4u

YcTHble ynpa*xXHeHnA

63. Touku A, B u C He jsexkaT Ha ofHON mpsamoit. Moxxer ju yron ABC
OBITH Pa3BePHYTHIM?
64. Onpenennre, KakuM (OCTPLIM, IPAMBIM, TYIBIM WU PAa3BEPHYTHIM)
SABJSAETCS YI'0J, KOTOPBLIM 00pasyloT CTPeJKM 4acoB B 3 yaca; B 8 4acos;
B 11 yacos; B 6 uacos.
65. HasoBuTe rpagycHyio Mepy yIya, Ha KOTOPBIHA IIOBOPAUMBAETCS:

a) MUHYTHAs CTpeJKa yacoB B Teuenme 15 muuyTt; 30 muayTt; 10 Mu-

HYT;

0) uacoBasd CTpeJIKa UYacoB B TeueHue 3 uacos; 1 uaca; 30 MuUHyT.
66. JIyu [ genut yroua (mn) Ha aBa yria. CpaBHHUTE YIIbI (ml) u (mn)
67. Ha puc. 28 Ha3oBHUTE BCe OCTPHIE YIVIBI; BCE IIPAMBIE YIVILI, BCE TYIILIE
YTJIBL.

68. Mo:xxer i cyMMa I'paJyCHBIX MepP ABYX OCTPBIX
VIJIOB OBITH: E

a) MeHbIIe I'PayCHON MepPHI IPAMOTO yIJIa;

0) paBHOII I'paAyCHOM Mepe IPAMOro yIJa;

B) OoJIbIlle TPAJYCHOI MEpPHI IIPSMOTO YIJIa;

r) GoJIbIIle IPAAYCHOM MEPhI PA3BEPHYTOrO yriia?
69. Jlyu b — OuccexTpuca HepasBepHYTOrO
yria (ac). Mosxer au yroia (ab) OBITH IIPAMEIM; Puc. 28
TYIBIM?

A

09
Q
w)

lpadunueckue ynpaxxkHeHus

70. Haueprtute yron ABC, pasmwri 100°.
a) IIposemure Guccexrpucy BD srtoro yria. KakoBa rpagycHas mepa
yrma DBC?
0) Ileperaure pucyHok mo upamoir BD. CosmagaiorT jau jayuu BA
u BC? Kak 5T0 00bSICHUTH?
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§3. Yron. U3amepeHve 1 oTknafblBaHve yrnos. buccektpuca yrna

71. Haueprure Ha OTHEJNBHOM JILCTe OCTDBIA yroa (ab) 1 IpOBEAUTE U3 €ro
BePIIUHLI Jy4 ¢, NEJAIUi 9TOT yroj Ha ABa yIJa.
a) C moMOIIbI0 TPAHCIOPTHUPA M3MEpPhTe BCe 00pPa30BABIIMECS YTIJIbI
¥ CpaBHUTe IpafycHble Mepsl yrioB (ac) u (cb).
6) IlokaskuTe ¢ MOMOIBIO HAJNOMKEHNUA, KAKOI U3 YIVIOB MEHbIIIe: (ac)
I (cb)-

A2 [lncbmeHHble ynpaXHeHuA

YpoBeHb A
72. Jlyu b meaut yromu (ac) Ha aBa yrua. Haiigure:

a) yrox (ac), ecnn Z(ab)=63°, Z(bc)=63°

6) yrox (ab), ecnu Z(ac)=109° Z(bc)=28°.
73. JIlyuu OB u OC penar yron AQOD Ha tpu yrua. Haiigure yron BOC,
ectu L AOD =142°, L AOB=12° a yron COD TpPAMO.
74. Mooxxer au ay4 b AeJIUTH Yroj (ac) Ha [IBa yIia, ecam £ (bc):70°,
Z(ac)=65°? OrBer oGocuyiire.
75. Jlyu BD — oOuccexrpuca yria ABC. Haiigure yraet ABC u ABD,
ecau yron ABC 6oabite yrima DBC ma 38°.
76. JIyu b — OuccexTpuca yria (ac). Hatigure:

a) yroua (ac), ecau 4§b0)252°;

6) yron (ab), ecnu £ ac) IpSAMOiA.

YpoBeHb b
77. Jlyu b pgenut yroi (ac), paBubIit 150° Ha nBa yria. Hafigure yribl (ab)
u (bc), ecJIn:

a) yroua (ab) MeHbIIle yTJia (bc Ha 40°

0) rpaJgycHbIe MEPHI YIJIOB (ab; u (bc) OTHOCATCA Kak 2 : 3.
78. Jlyu OB genut yroax AQOC, pasubii 120° ma aBa yria. Haligure
yrisl AOB u BOC, eciau:

a) yron BOC 6ombire yriia AOB B 5 pas;

0) rpaxmycHble MephI YyIIoB AOB 1 BOC OTHOCATCA Kak 3 : 5.
79. Jlyuu OB u OC penar yroan AOD Ha tpu yrua. Haiizure yron BOC,
ectu £LAOD=110°, LAOC=85°, £LBOD =60°,

80. VYrox ad) pasgeisieH sydamu b m ¢ Ha Tpu yriaa. Hadigure yrona (ac),
ecau L(ab =28°, L(bd)z 92°, L(cd)=44°.
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81. JIlyu | — Guccexrpuca yria (mn) Haiinure yron (mn), €CJIN yTOoJI
MeXKIy OMCCEeKTpHcaMu YIJIOB (ml) u (ln) paBen 70°.

82. Jlyu OB — Ouccexrpuca yria AOQC, a ayd QE — OuccexkTpuca yr-
ada BOC. Ha#imure yron AOC, ecau yron AQE TPAMOH.

YpoBeHb B
83. JIyu OK genur yron MON Ha asa yria. Haiigure yron MON, ecin
yToJ Me:xay OuccekTpucamu yriioB MOK u KON pasen 40°.
84. 13 1aHHOI TOYKY IPOBEAEHEl TPH JyYa TAK, YTO YIVIBI MEKAY JIOOBIMUI
IByMsdA M3 HUX paBHBI. Haligure sty yrIJbl.
85. 3 ganHOM TOUYKM IIPOBENEHO HECKOJBKO JydYeil TaK, YTO YIOJ MEeXKIY
JIIOOBIMU ABYMS COCeTHMMU JyuaMu paBeH 72°. CKOJBKO BCEro Jyueil mpo-
BeJeHO?

" @\
\» MoBTopeHue nepep usyueHvem §4

30

TeopeTunyecknn martepuan

* IIapaJijieJIbHbIE€ IIPDAMBIE

3apgaum
86. Ha miockoctu ormeueHBl Touku A, B, C, He JeKalljde HA ONHOMI
npsamoii. CylmecTByeT Ju mpsaMas, KOTopas IPOXOAUT dYepe3 TOUKy A,
a) mepecekaeT npamyo BC, Ho He mepecekaer ayu BC;
0) mepecekaetr gyu BC, HO He mepecekaer npamyio BC;
B) He mmepecekaer npamyoo BC?
BreIcKaKuTe IpeanoIoKeHns.
87. Buytpu ocrporo yrma ABC ormeuena Touka D. Ompenesnure, Kaxkue
13 TAHHBIX YTBEP:KAEHUI BepPHBI.
a) CymiecTByeT IpsiMasi, KOTOPAs IIPOXOIUT Yepes TOUKY D, IepeceKa-
eT Jy4 BA u He mepecekaeT ayd BC.
6) CyirecTByeT mpsaMas, KOTopas IIPOXOAUT Uepe3 TOUKY [, Iepece-
KaeT Jyd BA U He mepecekaer mpamyio BC.
B) CyirecTByer mpsamas, KOTopas IPOXOAUT Yepe3 TOUKY [ U He Iepe-
CeKaeT HU ofHy w3 mpAMbBIX BA u BC.
Wsmensarcs au oTBeThI, ecau yroa ABC OyaeT mIpAMBIM; TYIIBIM; pas-
BepHYTHIM? BBICKaKNTe IPEAIIOI0KEeHNA.
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§ 4 NapannenbHbie npsmble

4.1, OnpedeneHue napannenbHbIX NPAMbIX

WsBecTHO, UTO ecyiu [Be MPAMBIE Ha IJIOCKOCTH
UMEIOT TOJHKO OJHY OOIIYI0 TOUKY, TO OHU IIepeceKa-
orceda. PaccMoTpuM Temeph caydai, Korga ABe IIps-

napannenbumﬁ T
MbIe He MMeIOT OOIIUX TOUeK.

oT rpe‘-leCKOl’O cnosa
OnpedeneHue «napannenoc» ~
UOYWM7A PAAOM

[lBe MpsiMble Ha MNOCKOCTX Ha3bIBAIOTCS MapanenbHbl-
MU, eCIIN OHM He MepeceKkaloTcs.

IIpencraBienmne 0 mapajaeabHBIX MPSIMBIX Ja-
10T, HaIIPHMeED, KeJIe3HOZOPOYKHBIE PEJIbChI UM JIU-
HellKM HOTHOT'O CTaHA.

Ha puc. 29 npawmele a 1 b mapanienabubl. Kpart-
KO TO 0603HAuUalOT Tak:a | b. Takas samuch yuTaeT-
ca: «IIpavas a mapajienbHa IPAMOUA b».

Wrak, MOYKHO BBIIENUTH IBA CJAyYas B3BAUMHOTO
PAacCIIOJIOKeHN A IPAMBIX Ha IJIOCKOCTH: 06e npamble Ha
NJA0CKOCMU ULU NAPALNENbHbL, UNU NePeceKaromcs.

Hapsaay ¢ mapaJijieibHOCTbIO MPAMBIX MBI 0Yy-
JIeM paccMaTpUBATh TaKJKe IapaJlIebHOCTh OTPE3KOB
U Jy4er.

Puc. 29. TlapanmenbHbIe
npsAMble

OnpedeneHue

[lBa oTpe3ka Ha3biBalOTCA MapannenbHbIMU, eC/in OHU
Jiexart Ha nMapajuiefibHbIX MPAMbIX.

AnajoruuHo (OpMyIUPYIOTCA ONpeaeeHus Ia-
PaJLIeILHOCTY IBYX JIy4Yel, IIPSAMOM 1 OTpesKa, Jiyda A B
U OTpe3Ka U T. II.
Ha puc. 30 npaveie AB 1 CD mapajjeibHbl, C D
T03TOMY OTPe3Ku AB u CD mapajjeabHbl, Iyuud BA -
u CD mnapajijelbHBI, OTPE30K ARB mapajjejieH Ipd-  Puc. 30. IlapanienbHble
Mo CD U T. J. OTPEe3KH
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C

Puc. 31. JIBe npsamble,
napaJijiejibHble TpeThel

1

Ha mpaxTuke MOBOJBHO YACTO IPUXOTUTCS
IIPOBOJUTDH MPAMYIO, ITapajeJbHYI0 TaHHON,— Ha-
IpuMep, IeJaTh Pa3METKY NOPOrd MJIU YePTUTh IIOJIs
B TeTpagu. Beerga i MOMKHO IIPOBECTH Yepes JAHHYIO
TOUKY MIPAMYIO, IapaiebHyio qauHoi? CKOJIBKO Ta-
KUX IOPAMBIX IPOXOAUT Uepe3 TOUKY, He JIe:Kalllyio
Ha ganmoil mpamoii? OTBeT Ha STH BOIPOCHI JaeT ak-
croMa TIapaJiIeNbHBIX IPAMBIX (aKcuoMa EBKimaa).

AKCUOMA NAapannenbHbiX NPAMbIX
(akcuoma EBknuda)

Yepe3 TOYKY, He Mexallylo Ha LaHHOW MPSAMOWM, MOX-
HO MpoBecTn He Honee ofHOW MPSMON, NapannenbHon
JaHHon'.

Ms1 chopMyrmpoBau JUITh HEKOTOPBIE M3 aK-
cuoM ILIaHuMeTpuu. BoJjlee TOTHEBIN ITepedueHb aKCUOM
IIpeJCTaBJIeH B MpUIoKeHun 1.

4.2. Teopema 0 OBYX NpSAMbIX,
napannenbHbiX mpembeii

Ha ocHoBe akKcHOM C IIOMOIIBIO JOTHUECKUX
paccy:KIeHuu (IOKasaTeJbCTB) MBI OyAeM MHOJIyYaTh
HOBBIE TeoMeTpuuecKue (aKkThl. B MaTemMaTure yT-
BEpJK/IeHNe, CIIPABEJINBOCTb KOTOPOTO YCTaHABJIMBA-
eTcdA MyTeM JI0Ka3aTeJbCTBa, HA3hIBAETCA TEOPEMOI.
IlokasbiBasi TEOPEMY, MCIOJb3YIOT OIpeAeseHus, akK-
CHOMBI U T€OPEMbI, JOKAa3aHHbIE paHee.

Urak, chopmyaupyeM ¥ IOKaKeM IIePBYIO Teo-
peMy — TeopeMy O IapaJlIeJbHBIX MPAMBIX (puc. 31).

Teopema (0 0ByX npsIMbIX, NApAnNenbHbIX mpemoeii)

[lBe NpsAMble, NapannenbHble TPETbeR, NapannenbHbl Mex-
oy cobow.

Ha camom gmesne mMmeeT MecTO Takoe yTBep:KIeHHe: «Uepes TOUKY, He JIEXKAIYIO0 HA JaHHON

PAMOI, MOKHO IIPOBECTH IPAMYIO, ITapajaejbHYI0 NJaHHOHN, U TOJBKO OAHY». BO3MOKHOCTH
IIPOBECTU TaKyIO IPAMYIO MBI JOKaKeM B 1. 14.3.
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§4. MNapannenbHble npsmMble

,U,OKCBOIYI’ICI]bCVI’IBO1

O Ilycte a, b u ¢ — pmaHHBIE IPAMBIE, IPU-
yeM allc, bllc. Hoxaskem, uTo mpamsle a u b mapas-
JIeJIbHBIL.

IIpenmosno:kumM, uTo IpsaAMble @ U b He mapaJ-
nenbpHbl. TOorga OHU MOJIKHBI IepeceKaThcs B He-
Koropoii Touke C (puc. 32). Takum obpasom, uepes
TouKy C OpPOXOJAT ABe IPsMble, IapaJjebHble Mps-
Mot c¢. Ho corytacHO akcmome mapaJsijefbHbIX MPAMBIX
yepes TOUKY BHE JAHHOU IPAMOI MOKET IIPOXOIUTh
He 6oJiee OTHOIT IPAMOI, MapaJIeabHol gauHoii. Cie-
IoBaTeJIbHO, HAIlle MIPEeANOJOKEeHue O TOM, UTO MHpPs-
MbIe a 1 b MOTYT IlepeceKaThbCsI, HEBEPHO, TO €CTh 9T
nmpaMble napasaeabHsl. Teopema moxaszana. Ml

IIpuMeHUM JOKA3aHHYIO TEOPEMY [JIA PEeIleHUs
3aJaun.

3aaava
Ecnu npamas nepecekaeT oAHy U3 AByX napansienb-
HBIX NPAMBIX, TO OHA NepeceKaeT U BTOPYHO NpSMYHO.
Lokaxure.

PeweHue
TTycTb allb v npamas ¢ nepecekaet npamytro a (puc. 33).
[Hokaxem, 4To npsmsle b u ¢ nepecekarotcsa. TTpeano-
JNIOXUM, YTO 3TU Npsmble He nepecekaroTca. B takom
cnyyae bllc. TTockonbky cllb u allb, To no Teopeme
0 ABYX MPAMbIX, NAPANNenbHLIX TpeTbel, Npamble au ¢
napannesibHel. Ho 3T0 HEBO3MOXHO, TAK KAK NO YCNOBUHO
304U MpAMBIE d U C NepeceKkaroTcs.
Takum ob6pasom, npeanonoxeHwe o Tom, uTto bllc,
HeBepHO. 3HAYUT, Npsamble b U ¢ nepecekaroTca, YTO
W TpeboBanocb A0KA3ATb.

! Hauajio ¥ OKOHYAHMe JOKa3aTeJIbCTBa MbI 6y11eM 0003HAUATH 3HAKAMU D n . COOTBETCTBEHHO.

P————

C

Puc. 32. K npezmoosxe-
HHIO O TOM, YTO IIPSIMBIE @
¥ b He apaJiaeJbHbI

Puc. 33
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Teopema — or rpeyeckoro

«Teopeo» — paccmatpuigaio
064yMbIBalo

34

O6paruM BHUMaHUEe Ha puc. 32, KOTOPBIN HC-
TT0JIH30BAJICA B XOfie TOKA3aTeJbCTBa TeOpeMbl. Baaum-
HOEe PaCIOJIO}KeHUe IIPAMBIX @, b, ¢ Ha 9TOM PHUCYHKe
HE COOTBETCTBYET (DOPMYIMPOBKE TEOPEMBI, U BTO JIETKO
00'BACHUTH: Belb PUCYHOK OTPAKAET IIPEATIONIOKEHNUE,
BIIOCJIEICTBUU OKasaBIlleecd HeBepHbIM. Boobire, pu-
CYHKaM B T€OMETPUYECKUX TeOpeMax U 3aJadax OTBO-
JIUTCA 0c00asa POJIb — TO, UTO Ha HUX M300paKeHo, CJe-
IyeT U3 MMEIIINXCA Yy HAC CBeJIeHNH, HO He Ha00OPOT.

HenoxazaunHable CBOIICTBA reOMETPUUECKUX (hU-
Typ, Ja’Ke eCIU OHM Ka’KyTCA OUeBHUIHBIMU U3 pU-
CYHKOB, WCIIOJIb30BaTh HEJIb3d. PUCYHOK B TeOMeTPUM
JIIIITH OTPAYKAET CBOMCTBA U YTBEPIKAEHUA, BhIPAKEH-
HbIe CJIOBaMU, HO caM II0 cebe He ABJAETCA JOKa3a-
TesbecTBOM. K TOMY Ke PHCYHOK MOXKeT He OXBATHIBATh
BCe BO3MOKHBIE BaPHMAHTHI PACIIOJIOMKEHUSA 9JIEMEHTOB
(uryp, KoTOpHIE TIOAPAa3yMEBAIOTCA B 3a/a4Ye UM TEO-
peme. Hemapom reoMeTpuio Ha3hIBAIOT «UCKYCCTBOM
TIPaBUJILHO PACCY’KIATh HA HEITPABUJIBHBIX UEPTEKAX Y.

4.3. Ycnosue U 3aK/il04eHue meopembl.
Jlokasamenbcmso om NpomMuBHO20

B GopmynupoBKe J11000i1 TEOPEMBI BCErA MOXK-
HO YETKO BBIZIEJIUTH ABE YaCTH: TO, UTO HaHO (YCNOBMe),
M TO, YTO HAJO AOKas3aThb (3akntouyeHue). Ilepedop-
MYJIUDyeM TeOpeMy O ABYX HPAMBIX, ITapaJlJIeJIbHBIX
TpeTher, cienyiomuM obpasom: «Eciam nBe mpsmble
mapaJjuieTbHbI TPeThell MpAMOM, TO 3TH IpAMBIe IIa-
pajIesbHBl MeXKAYy coboit». Ham msBecTHO, wmo dée
npamvle napaniienivihv. mpemoel npamoil — 3TO yc-
JoBUe TeopeMbl. TpebyeTcs JNoKasaTh, UTO IMu nps-
Mble napannenvhvl mexncdy cob60ol — ITO 3aKJIOUe-
Hue TeopeMbl. BooOlile TOBOpPsSA, BBIAEJUTH YCJIOBHE
¥ 3aKJIOUEHUE JIeTue BCEero AJIA YTBEDPKIEHUA, Ipes-
craBjeHHOro B Buje: «Eciuu... (yenosue), To... (3axaro-
YeHue)».

IIpoananusupyem [OKa3aTeJIbCTBO TEOPEMBI
0 IBYX NIPAMBIX, ITapaJlJIeIbHBIX TpeTheii. CHauama
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§4. MNapannenbHble NpsmMble

MBI IIPEIMOJOMKUIN, YTO MPSAMble a U b He mapaJ-
JIEJIbHBI, TO €CTh UTO 3aKJIIOUEHNE TeOPEeMbI OIInbou-
HO. 3areM, OmMMpPasch HA M3BECTHBLIE CBOMCTBA B3a-
MMHOTO PACIOJIOMKEHUSA IPAMBIX, YCTAHOBUJINU, UTO
yepes HEKOTOPYIo TouKy C MPOXOAAT ABe MPAMBIE,
mapaJjiiebHble €, TO €CTh IMPHUIILIN K IPOTHBOPEUUIO
C aKCHOMON IapaJIIeJbHBIX MPAMBIX. Ha ocHoBamuu
9TOr0 IPOTUBOPEUUS MBI CAEJAJU BBIBOJ O TOM, UTO
HaIlle IPeIIIooKeHre ObLI0O HEeBEePHBIM, a 3HAUMNT,

BEPHBIM ABJAETCA YTBEPIKIEHUE TEOPEMBI.

ITOT MeTOJ MOKa3aTeJbCTBa Ha3bIBaeTCA AOKa-
3aTeNbCTBOM OT MPOTUBHOIO, UM MBI BOCIIOJIL30BAJIUCH
U B 3ajJlaue, KOTOPYIO PACCMATPUBAJIU IIOCJIE€ TEOPEMBI.
Ho sToT MeTox He eIMHCTBEHHBIN: YiKe B CJIENYIOIEM
maparpage Mbl OyzeM IPUMEHATH U APYTUe MeTObI

MOKa3aTeJIbCTB.

MeTopn pokasaTenbCTBa OT MPOTMBHOMO MHOTZA
HCIOJBb3yeTcA KaK B APYIUX HayKax, TaK U B IIOBCe-
IHeBHOU Kus3Hu. Hampumep, Bpad, YTOOLI yOeIUTHCH,
YTO MAIMeHT He 60JIeH I'PUIIIIOM, MOXKET PACCYKIaThb
TaK: «/lomycTuM, 4TO y OOJBHOTO I'PUIIIT; TOTJA Y HETO

MOJIXKHBI OBITh XapaKTepHble CUMIITOMBI: ITOBLIIIEHIE
TeMIIepaTyphl, roJoBHAsA 00Jb U T. . Ho sTux cum-
IITOMOB HET, TO €CThb IIPEJIMOJIOMKEeHNe O I'PUIIlle He-
BEpHO. 3HAUUT, MAIUEHT He 00JIeH TPUIIIIOM».

Cxema gokasaTtesnbCcTBa OT NMPOTUBHOIO

YTBepXxaeHue

Ecau A, To B

Joka3aTenbCcTBO

1. IIpednonoxcenue.
IIycts A, HO He B

Hpe/:[nonaraeM, YTO yCJIOBHE TE€OPEMBbI BBIIIOJIHAETCH, a 3a-
KJIIOUEeHNEe — HET

2. PaccyncOenus

IIpoBomuM paccy:kIeHus, OIMUPAsICh HA aKCUOMBI U PaHee
JOKAa3aHHbIE TEOPEMbI

3. IIpomueopeuue

Tlonyuaem HOBOe yTBep:KIEHME, IIPOTUBOPeYaIee Jrubo JaH-
HOMY YCJIOBHUIO, JIMOO OFHOM M3 aKcHoOM, OO paHee JOKa-
3aHHOU TeopeMe

4. 3axniouenue.
Torma B

YﬁemnaeMCH, YTO Hallle IIPeAIIOJIOKEeHUe OHII/I60‘IHO, T. €.
JaHHOE YTBEPXKAECHNE ABJIAETCA BEPHBIM
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Bonpocbl u 3ada4u

YcTHble ynpaHeHuA

88. UssectHo, uTo al||b. Ozmauaer au sTO, uTO b|a?

89. IIsa orpeska He mMeroT o0mUX ToueK. O3HAUAET JIM JTO, UYTO JAHHEIE
OTpe3KH 00A3aTeJbHO IapasjelbHbl?

90. Ilpamele KM u EF napajaenbasl. Moryt qu nyun MK n FE mepe-
ceKaThbCa?

91. Ha miockocTy IpoBefieHbl TPHU MapaJlIelbHble IpAMble. MoKeT JIu He-
KOTOpad YeTBepTad IpAMad:

a) mepeceKaTh TOJLKO OJHY M3 JaHHBIX HPIMBIX;

0) mepeceKkaTh TOJLKO JBe M3 JaHHBIX MPIMBIX;

B) He IIepeceKaTh HU ONHON M3 JAHHBIX MPAMBIX?
92. MoxkHO Ji IIPOBECTH BA JyYa C HAYAJIOM B TOYKE BHE JAHHOU IIPSIMOM,
KOTOpBIe ObLIM OBl IapaJiielbHbl JaHHON mpsamoi? KakumMy mOJKHBI OBITH
9THU JIyum?

Mpadunueckue ynpakHeHnA

93. C momoIb0 JBYCTOPOHHE!N JMHEHKHU MPOBEIUTE IapaJiielbHbIe IIPs-
Mble a U b.
a) OrmerbTe Ha IPAMON a TOUKy A. MOKHO JiM IIPOBECTU Uepe3 TOU-
Ky A Ipyryio IpaMyio, mapajieabuyio npamoin b? Ilouemy?
0) ITocTpoiiTe oTpesok AD, mapaJijieabHbIli IpamMoi b. Jlexxur iu Tou-
Ka D Ha npamoit a?
B) IIpoBegure uepes Touky A HpAMYIO ¢, He COBIAJAIONIYIO C IIPs-
Mot a. Ilepecekatorcsa nu npsambeie b u c? Ilouemy?

94. C nomoIIbio ABYCTOPOHHEH JMHEHKYU NIPOBEAUTE IapajliebHble Ipsd-
Mble a u b.

a) IIpoBeguTe mIpAMyIo ¢, mapajieJbHYIO IpaAMoi a. IlapamensHsl Iu
npameie b u c? Ilouemy?

0) OrmersTe Ha mpamoit ¢ Touku A, B u C. HazoBure aBa ayua, Ia-
paJjuiesibHbIe IPAMOR b.
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§4. MNapannenbHble npsmMble

42 [lncbMeHHble ynpaXHeHus

YpoBeHb A B 4 4
95./Tausr mpsamMad a u Touku A, B u C
(puc. 34). CKOJIBKO OPSAMBIX, IapaJjiebHbIX o
MPAMOH @, MOXKXHO IIPOBECTH uepes JaHHEIe c
rouku? IIpoBenure Bce Takue mpsamee. Moryr Puc. 34

sau oHu nepecekaTbca? OTBeT 060CHYIITE.

96.1IpsMas mapaJiieibHA OHOU U3 ABYX IapasieIbHbIX MPAMBIX. MosKeT
JI OHA IIepeceKaTrh BTOpYIo npamMyio? Orser obocHYyIiTe.

97. lIse mpsMble mapajuienbHbl. JIOKaKUTe METOIOM OT IPOTHBHOIO, YTO
J00as TpeThs IPAMas He MOMKET IIepeceKaTh o0e JaHHbIe IPSIMble B OJHOM
U TOU 'Ke TOUKe.

98./JoxaknuTe METOZOM OT IIPOTUBHOIO yTBep:kieHue: «Eciau mpsamasa ma-
paJiieIbHa OLHOU M3 CTOPOH HEPa3BEPHYTOr'O YIVIa, TO OHA HE MOXKET ObITh
mapaJuIeIbHa APYToil ero CTOPOHEe».

YpoBeHb b

99, Tpu napaJieabpHble IIOCCEHBIE TPACCHI IEPECEKAIOTCH JBYMS APYTUMHA
napasIensEeIMu Tpaccamu. CKOJBKO IepecedeHnii 06pa3oBaiocs?

100. Ha miockocTu IpoBefieHbI IpsAMEIe a, b, ¢ u d, mpuueM alb, c|d.
IIpsiMble a u ¢ nepeceraioTcsa. CKOJIBKO BCETO TOUEK ITePEeCeUeHI HMEIOT
JaHHbIe HpHMLIe?

101. Yepes Touky, He JeKAILIYIO HA IPAMOM €, IPOBEAEHEI YEThIPE IIPAMBIE.
CKOJIbKO M3 HHX MOIYT IlepeceKkarh mpamyio c? PaccMoTpure Bce BO3MOMK-
HBIE CJIy4Yamn.

102. Ha mioCKOCTH IIPOBENEHBI YeThIpe IpPSAMBIE, IPUYEM TPU U3 HUX
UMEIOT OHY OO0Iyio TOUKy. CKOJIBKO Iap IapaslIeJbHBIX IIPAMBIX MOYKET
oOpasoBaTbcA Ha MJIOCKoCcTH? PaccMoTpuTe Bce BO3MOMKHEBIE CIYUYaM.

103. Ilpamasa a mapajiiejabHa NPAMO b M He mapaJlieabHa mpaAMoi c¢. Io-
Ka)KNTe, 4YTO IPAMBIe b U ¢ IepeceKaroTcs.

104. IIpamble a 1 b mepeceKaroTCcs, IpAMas ¢ HapajejlbHa IPIMOi b.
Hokaskure, 4To JI00as mpaAMasi, ImapajjejbHas IPIMOM a, mepecexkaeT
apsaMmbie b u c.
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YpoBeHb B

105. Ha miockocTy IPOBEIEHO HECKOJIbKO MPAMBIX, IPUUYEM HUKAKNE TPU
U3 HUX He IepeceKalTcs B OJHOW Touke. Becero o0pasoBasioch TPU TOUKU
mepeceuernsi. CKOJIBKO MPAMBIX IPoBemeHo? PaccMoTpuTe BCe BO3MOKHEIE
cayJau.

106. Ha miockocTu mpoBemeHbl TPHU IpAMEble. Ilpu sToM 06pa3oBaioch
IBe TOUKHU mepeceueHusd. JJOKasKuUTe, UTO CPEeIU NAHHBIX IIPAMBIX €CTh
napaJijiejabHbIe.

107. Ha mockocTu IpoBeeHbl YeThipe mpaMble. IIpu sToM 06pas3oBaioch
IIIeCTh TOYEK mepeceueHus. [[oKasKuTe, YTO CPeAW MAHHBIX IPAMBIX HET
apaJijiebHbIX.

h
\J MNoBTOpeHne nepepn nsyyeHvem §5

TeopeTunyecknn matepuan
¢ OOIIOJITHHUTEJIbHBIE JIYUYN

¢ mu3MepeHue yIrJjoB
P ¥ o. 1.3; 3.3

3apgaun
108. JIyuu b u ¢ menaT pasBepHYTHIA YIoJ (ad) Ha Tpu yria. Haiigu-
re yrox (bd), eciu L(ac):135°, L(bc):20°. CKOJIBKO peIlleHuil 1MeeT
3amaua?
109. Jlyu OA, ABAseTcs NONOJHUTETbHBIM K cTopoHe OA yria AOB.
Haiinute yron AOB, eciu oH paseH yriny A,OB.
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§ 5 | CMexcHble y2/ibl U UX

5.1. OnpedeneHue CMeXXHbIX Y2108

B nmpegbigymux naparpagax Mbl paccMaTpPUBAJIU
BUJBI YIVIOB B 3aBUCMOCTH OT X I'paaycHOi Mepsl. Ile-
peiifieM K U3yUeHHIO YIJIOB, MMEIOIINX O0IIHe 3JIeMEHTHI.

IIycts Ha mpaMOl Touka (O JIEKUT MEKIY TOU-
Kamu A m B, a C — mpousBOJIbHAA TOUKA BHE IPS-
Mot AB (puc. 35). Torga yriet AOC u COB umeror
OOIIIYI0O CTOPOHY, a CTOPOHBI QA U OB JAHHBIX YIJIOB
SABJISIOTCS JOTIOJHUTEJBHBIMU JIYUYaAMU.

OnpedeneHue

[Ba yrna Ha3blBalOTCH CMEXHBIMMU, €CTIN OHN UMeIoT 0b-
LLylo CTOPOHY, a [pyrne CTOPOHbI 3TUX YTIOB ABNAIOTCS 10-
MONHUTENBHBIMU Ny4aMM.

IIpomryck xoTd ObI OHOTO yCJIOBUSA B (hOPMYJIU-
POBKe Ompe/ieJIeHUA HEJOMYCTUM; dTO MOYKET IIPUBe-
CTH K TOMY, UTO OyZeT OIMCaH WHON IeOMeTPUUeCKUH
00beKT. Tak, ecau CTOPOHBI JBYX YIVIOB HE SABJIAIOTCS
JOTIOJIHUTEJBHBIMY JYUaMHU, TO JasKe MPU HaJUUYUU
00111e#1 CTOPOHBI TaKMe YIJIBI — He cMesKHbIe (puc. 36).
He aBaatoTca cMe:XKHBIMU U YIJIbI, KOTOPHIE HE YIOB-
JIETBOPAIOT IIEPBOMY YCJIOBUIO OIIPENEJIEHUs, TO €CTh
He UMeIoT 00111ell cTopoHsl (puc. 37).

5.2. Teopemd 0 CMeXHbIX yanax.
Cnedcmsus us3 meopembl

Teopema (0 CMeXHbIX y2nax)

CymMma CMeXHbIX yrnoB paBHa 180°.

JlokazamenbCmso

O ITycrs yrias (ab) u (bc) — JaHHBIE CMEXK-
Hble yribl (puc. 38). Torma mo ompemesieHUI0 CMEK-
HBIX YIJIOB JIYUYW @ U C AOIOJHUTEJNbHBLIE, TO €CTh

€ RaNoK

CBOUICMBA

A (0] B

Puc. 35. Yruet AOC u COB
CMesXKHBIe

Puc. 36. Yrusl 1 u 2 ume-
IOT OOIIYIO0 CTOPOHY, HO
HE CMeKHbIe

Puc. 37. CropoHsl a u b
yriaoB 1 u 2 — [OHOJHU-
TeJbHEIE JIYUYH, HO 3TH
YIJIBI HE CMEXKHBIE

a C

Puc. 38. Cymma yriioB (ab)
u (bc) paBua 180°
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A
v

Puc. 39. Yrabl, cMeKHEIE
C PaBHBIMHU YIJIAMU,
TaK:Ke PaBHBI

o

Puc. 40. Yrisl, cMeXXHbIe
C OJHUM U TeM Ke YTJIOM,
paBHBI

Puc. 41. Yromu, cMesXHBII
C IIPAMBIM YTJIOM,
IpPSMOit

40

yroa (ac) Pas3BepHYTHIN, a ero rpagycHas Mepa pas-
Ha 180° Jlyu b memutr yroa (ac) Ha 1Ba yrjia, U 1o
axcuoMe usMepenus yriaos Z(ab)+Z(bc)= £(ac)=
=180°. Teopema moxasaHa.

ChopmynupyeM Temepb HECKOJIbKO YTBEPIKIE-
HUH, KOTOPBIE JIETKO 000CHOBATH C IIOMOIIBIO TOKA-
3aHHON TEOpPEMBI.

1. Ecnu d6a yzna paeHbvl, mo cmesxcHbvle ¢ HU-
MU Y2Nbl MAKdHce PAGHDL.

JleficTBUTEIBHO, II0 TEOPEMe O CMEKHBIX YIJIax
L1+ /2= /8+/24=180° (puc. 39). Eciim £1= /3,
0 180°-£1=180°-~Z3, 1O ecTb £L2= /4.

2. léea yzna, cmexcHovie ¢ 0OOHUM U mem e
Y210M, PAGHDL.
Ha puc. 40 yraer 1 u 2, a Takke yrusl 1 u 3

ABJIAIOTCA CMEKHBIMU. IIOCKOJBKY CyMMa CMEXKHBIX
yruoB pasHa 180°, To £2=/3=180°-/1,

3. Yeon, cmexncnolil ¢ npamvim yznom, maxice
npamou. Yzon, cmexncHolil ¢ mynolm yznom, ocmpuiil.
Yeon, cmesxncnolii ¢ ocmpoim yznom, mynoti.

9TH yTBEePsKIEeHUSA BBITEKAIOT U3 TEOPEeMBI
O CMEXHBIX yIJIaX, HOCKOJBKY 180°-90°=90°
(puc. 41), a ecau ABa HepaBHBLIX yIJIa B CyMMe CO-
craBiasaoT 180° To ogun us Hux OoJbiie 90° (To ecTh
TyIoii), a Bropoii — MeHbIne 90° (To ecTh OCTPLIN).

B maremaTuke yTBEPIKIEHUS, HEIOCDPEICTBEH-
HO BBITEKAIOIIUe M3 TeopeM (MJU aKCUOM), Ha3bIBa-
0T cnepgcteuamnu. OGOCHOBBIBAS CaeACTBUSA 1—3, MBI
BCAKUU pas YIOMHUHAJINA TEOPEMY O CMEXKHBIX yIVIax:
100 yKasbIBaJu ee HasBaHUeE, JUOO IIepecKasbIBa-
au ee comep:kanue. Takme oOpaIieHNA K M3BECTHOMY
YTBEPIKACHUIO C 11eJIbI0 000CHOBAHNIS HOBOT'O HA3bIBA-
0T ccbinkaMmu. Perasi reoMeTpryecKyo 3agady WJIn
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§5. CMexHble yrbl 1 VX CBOWCTBA

IOKA3bIBasg HOBYIO TEOPEMY, HeOOXOAMMO CCBHLIATHCS
Ha paHee M3yUYEHHbIe OIpPeae/eHNs, aKCHOMBI, Teope-
MBI M UX CJEICTBUS, a TaK)Ke Ha JaHHBIE, COIepKa-
IIHeCs B YCJIOBUU 3aJaul WM BBITEKAIOI[ME U3 HETro.
Hanpuwmep, npu [0Ka3aTeabCTBE TEOPEMBI O CMEXK-
HBIX YIJIaX MbI CCBLIAJKCEH Ha OMpPeAeseHUs CMeK-
HBIX YIJIOB, PA3BEPHYTOro yIja X aKCHOMY H3Mepe-
HHUS YIJIOB, a IPH JTOKa3aTeJbCTBE TEOPEMBI O IBYX
MPSAMBIX, IApaJIICJbHBIX TPeThbell, — Ha aKCHUOMY
MapaJijieIbHBIX IPAMBIX.

3apava
[okaxuTte, UTO ecnu ABA CMEXHbIX YFNa paBHbI, TO
OHW npsmble.

PeweHue
Ecrm yrner 1 u 2 — cmexHble, To £1+22=180° (no
Teopeme 0 CMexHbIX yrnax). TTockonbky no ycnosuro
3aaa4UM  £1= /2, TO KaXAbIA U3 3TUX Yrnoe paseH
180°:2=90° TO eCTb AGHHLIE Yrnbl ABAAMOTCA Nps-
MBIMU, YTO U TpeboBASIOCH AOKA3ATb.

Bonpocbl U 3adayu

t YCTHble ynpaXHeHusA

110. [IBa yria umeror o0myoo cropony. O3Hauaer Ju 9TO, UTO:

a) JaHHbIEe YIJIBI UMEIOT OOIIYI0 BEepIINHY;
0) cymma sTHX yrioB paBHa 180°?
111. Moryr au 00a CMeXHBIX YIIa ObITh:
a) OCTPBIMU;
0) OpAMbBIMU;
B) TYIBIMU?

www.e-ranok.com.ua
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12.

113.

Jlyuu b m ¢ ;menAaTr pasBepHYTHIN yToJI (ad) b c
Ha Tpu yriaa (puc. 42). CKOJIbKO IIap CMeXKHBIX
yIVIOB mpu sToM oOpasosanoch? HasoBure stm & d

YTJIBL.

PucyHoK, Ha KOTOPOM H300pa’KeHbI CMEK-

HBIE YIJIBI, IIEPETHYJN II0 IIPSIMOI, comep:Kallen
ux o601y cropoHy. IIpu sToOM Apyrue CTOPOHBI
IaHHBIX YIJIOB coBnasu. Haliiure maHHBIE CMeEXK-

HbIE YIJIBL.
114. Haiigure yroJ, CMeKHBIA € YIJIOM, PABHBIM:
30°; 60°; 90°; 135°.
\

Npadunueckue ynpaxxkHeHus

115. HauepTure pasBepHYTHIA yroJ (ab)-
a) U3 BepHIMHBI 9TOTO yTIJIa IPOBEIUTE JYU C TaK, UTOOBI YTOJI (ac)
obL1 TyneIM. HasoBuTe o6pa3oBaBIIrecsa CMEKHBIE YIVIBI.
0) M3amepbTe TPAHCIOPTUPOM YIOJI (cb) U BBIYUCJINTE I'PALyCHYIO Me-
py yria (ac), MIOJIb3YSCh TEOPEMOM 0 CMEKHBIX YIIaX.
B) IIpoBemgure ayu d, gensAmuii yrosa (ac) Ha aBa yria. CKOJIbKO map
CMEeXKHBIX YIJIOB 06pa30oBaJioCh Ha PUCYHKeE?

116. Haueprure yron ABC, paBHBI 45°
a) IIpoemute myu BD Tak, uTo0bI yriibl DBA u ABC ObLIN CMeXX-
ueIMu. Hafimure rpagycuyio mepy yriaa DBA.
0) IIposemure nyu BM, menamuii yron DBA Ha nBa yria, oguH
u3 KOoTopbix paBeH yrimy ABC. CKoJIbKHUMH CIIOCcO0aMHU 5TO MOKHO
caenath?! ByayT au paBHBIE YIUVIBI CMEXKHBIMU?

Aa MncbmeHHble ynpa*xHeHnA

YpoBeHb A

117. [Ise npamblie nepecekarTcsa. CKOIBKO IMap CMEMXHBIX YIVIOB IIPUA 3TOM

obpasoBaJiocs?

118. UYepes BepiiuHy HEPasBEePHYTOI'O yIia IIPOBeAeHA IPIMAas, COLep-

sKamias ero omccekTprcy. CKOJIBKO IIap CMeXKHBIX YIJVIOB IPU 3TOM 00-
pasoBaJjiocn?
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§5. CmexHble yrbl 1 KX CBOWCTBA

119. Haiigure cMeXHBIE YIVIBI, €CJIM:
a) uX rpagycHbIe MePBLI OTHOCATCA Kak b : 31;
0) wmx pasHOCTh paBHa 70°.
120. Haiigure cMe:XKHBIE YIVIBI, €CJIM OLUH W3
HUX:
a) BTpoe OOJbIlE APYTOro;
6) Ha 20° MeHbIIIe IPYTOrO.

121. Buccexrpuca genut yron AQB Ha ABa yIia,
OIVH U3 KOTOPBIX paBeH 50°. HaiiguTe rpagycHyio
Mepy yIvia, cMesXHoro ¢ yriaom AOB.

B
122. Vruet 1 u 2, a Taksxe yrubl 3 u 4 — JBe ma- C
pPBI cMesKHBIX yriioB. CpaBHuUTEe yribl 2 u 4, ecin
L1> /3.
A o D
123. Ha puc. 43 ZAOB=72°, ,COD=37°.
Haiigure yron BOC. Puc. 43
YpoBeHb b
124. Halignre faHHBINA YyTOJI, €CIX CyMMA ABYX CMEXXHBIX C HIM YIJIOB PaB-
Ha 240°.

125. Buccekrpuca yriaa obpasyeT ¢ JyYOM, LOIOJHUTEJILHLEIM K CTOPOHE
manmoro yria, yroa 130°. Hafigure maHHBIN yTroJ.

126. HaiiguTe yroy, CTOpoOHA KOTOPOTO 06PasyeT ¢ JIYUOM, JOTOJHUTEhb-
HBIM K OMCCEeKTpuce ZaHHOI'O yria, yroa 165°.

127. Jlyuu b u ¢ [ensar pasBepHYTHIA yIoJl (ad) Ha Tpu yria (puc. 42).
Haiigure HAMOOJBIINI U3 STUX YIJIOB, €CIU 4(ac)=160°, 4(bd)=140°.
128. Haiigure yron BOC (puc. 43), ecim £BOD=112°, Z AOC =138°,

YpoBeHb B

129. PasHOCTB ABYX CMEXXHBIX YIJIOB OTHOCUTCS K OJHOMY M3 HUX Kak b : 2.
Haiigure 5T cMeXHBIE YIJIBI.

130. BuccekTpuca JaHHOTO yria o6pasyeT ¢ ero CTOPOHOMI yToJI, PABHBII
yIUIy, CMEXXHOMY C JaHHbIM. HaliguTe mJaHHBIA YTOJI.

131. HaiiguTe yroa Mesxay OHMCCEKTPHUCAMU CMEKHBIX YIJIOB.
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132. Cymma ABYX YIJIOB, MMEIOIIUX OOIIYI0 CTOPOHY, paBHa 180°. O6ssa-

TEJILHO JIM 9TU YIJIbI CMEXKHbIe?
133. Ecau 6uccexrpucel yrimoB AOB u BOC 00pasyoT IpsaMOil yrou,
To ToukKu A, O u C jexxar Ha omHOU mpsaMoi. Jokakure.

h
\J lNoBTOpeHne nepep mnsyyeHnem §6

TeopeTnyecknn matepuan

° MepHeHAUKYJIAPHBIE IPAMBIE

° U3MepeHue YIJIOB m 3.3

3apgaun
134. Vrust (mn) u (kp) aBasmorcs cMeskHBIME ¢ yriaoM (np). Cpeau ny-
ueit m, n, k, p HA30BUTE IAPHI JONOJHUTEIbHBIX JTyUe.
135. Vrun (ab) u (bc) CMe)KHBIe, YTUIBI (bc) n (cd) TaKyKe CMeyKHbIe, IIPU-
uem /(cd)=32°. Haiigure yrast (ad) u (ab).
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6 BepmukanbHbie y2ibl U UX CBOWCMBA.
§ MepneHOUKynspHble npsAmble.
Yeon meXxdy 0Byms hpsAMbIMUu

6.1. OnpedeneHue BEpMUKAIbHbIX y2/108

PaCCMOTpI/IM elre ognuH cnyqaﬁ B3aMMHOI'O pac-

HOJIOAKEHUS YTJIOB C OOIIMMU dJIeMeHTaAMHU.
BepTtukanbmpi; —

OnpedeneHue OT RaTUHCKOrO caepTy.
[IBa yrna Ha3biBalOTCA BePTUKANbHbIMW, eC/ivi CTOPOHbI Kanme» = sepunmppi
OJHOrO yrna ABASIOTCSH LOMONHUTEbHBIMU Nly4amm CTOPOH
BTOPOTO.

Ha puc. 44 npamele AC u BD mepeceKaroTcsa
B Touke O. Cropousr OD u OA yraa AOD aBag-

I0TCA OOMOJHUTENbHLIMU JydaMmu cTopoH OB u OC B C
yriaa BOC, mosToMy 3TU YIJIBI — BEpPTUKAJBLHBIE. 0
BeprukaapusiMu ABISOTCA Tak:ke yrasl AOB
u DOC.

Takum obpasoM, npu nepecewenHuu 06yx nps- A D

Mmolx! o6pasyromes 06e napvl 6ePMUKALLHBLY Y27108.
HarnsgHoe mpeicTaBjieHWe O BePTUKAJAbHBIX  Puc. 44. Ilpu mepecevyenuu

yriax JaioT, HAIPHUMep, OOLIUHbIE HOMKHUIIEI. ABYX TIPAMBIX 06pasyiorca
AB€ ITapbl BEPTUKAJBbHBIX

VIJIOB

6.2. Teopema 0 BepMUKANbHbIX y2nax.
Yeon meXxdy npambimu

OcHOBHOE CBOIICTBO BEPTHKAJbHBIX YIJIOB BbI-
paskaeT ciemyrolias TeopeMa.

Teopema (0 BepMUKANbHbIX y210X)

BepTuKanbHbIe bl PaBHbI.

! 3mecw u maiee, roBopsa 06 yriax, 00OpasoOBaHHBLIX IIPHU Iepece-
YeHNU JBYX IIPAMBIX, MBI Oy/leM UMeTh B BUAY HepPasBepPHYTHIE
YIJIBL.
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JoKa3zamenbcmso

O Ilycrs yrael 1 mw 2 — BepTHUKaJIbHBEIE
yIJIbI, 00pa30BaBIIKecs IPU [I€PEeCeUeHNH MPAMBIX d
u b (puc. 45). PaccmoTpum yroa 3, CTOpOHAMHU KOTO-

Puc. 45. BepTukambHbIe POTO TaK:Ke ABJAIOTCA MOJIYIPAMbBIE IPAMBIX a U b.
VTJIBI ABIAIOTCA CMEXK- Yraer 1 u 2 cMe:kHBIE ¢ yrJIoM 3 (IO ompeaeIeHU0
HBIMIL C O/IHIIM I TEM <€ CMEXKHBIX YIJVIOB), IIOSTOMY IO CIEACTBHUIO U3 TEOPEMEI
yriom 0 cMeKHBIX yriaax £1= /2. Teopema moxazana. M

& 3aaaua

Cymma aByx yrnos, o6pa3oBaslIMXCa Npu nepeceye-
HUM AByXx mpsmblx, pasHa 100°. HainanTe Bce obpaso-
BABLUMECS YFIIbL.

PeweHue
TTo ycnosuto 3aaaum nNpu nepecevyeHUU AByX NPSMBIX
obpasoBanuch ABa yrna, CyMma KOTOpPLIX COCTABIS-
et 100° 37U yrnbel MOryT 6bITb UMW CMEXHBIMU, UK
BEPTUKANbHLIMU. Cymma CMexHbIX yrnoe pasHa 180°,
NO3TOMY AGHHbIE YrMbI He MOTYT 6bITb CMEXHbIMU,
3HAYUT, OHU BEPTUKATIbHEIE.
Tlycts 21 + 43 = 100° (puc. 46).
Tak Kak BepTWUKaSibHbIE YrSbI PaBHbLI, TO KAXALIA U3
ABYX AaHHbIX yrnos paseH 100° : 2 = 50°. Takum 06-
pasom, «£1 = «3 = 50°.
TTockonbky yrnbl 1 U 2 cmexHele, TO
£2=180°- «1 = 180°- 50° = 130° (no Teopeme 0 cmex-
HBIX yrnax).
TTockonbky yrnel 2 u 4 BepTuUKanbHble, TO £4 =
= /2 = 130° (no Teopeme O BepTUKAJSIbHLIX Yrax).

Oteer: 50% 130°% 50°% 130°.

OnpedeneHue

Yrnom MeXay AByMA nepecekarwmmuca npamMmbiMmn
Ha3bIBAETCA MeHbLUNN U3 yrnos, O6pa3OBaBLIJI/IXCF| npu
rnepece4eHnn 3TnX NPAaMbIX.
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§6. BepTukanbHble yribl 1 X cBOWCTBA. MepneHankynapHble npamMble. Yron Mexay ABYMS NPAMbIMU

Ha puc. 47 nBe mpsaMble IpK IepeceueHun 00-
pasyior aBa yria mo 30° u gBa yria mo 150°. Yrox
MEXAY 9THUMH HOPAMBIMH IO ONpPEeAeJeHHI0 pa-
BeH 30° (uHaUe TOBOPAT: npamble nepeceKkarOmcs
nod yznom 30°).

OueBMHO, UTO €CJOM IPU IEePeCeUeHUU IBYX
IPAMBIX 00pPasyioTCA YeThbipe PaBHBIX yIJia, TO BCE
oum paBHBI 90° TO eCcThb 5TU IPSMBIE IEePeCceKaroTCsa
[IOJ IPSAMBIM YIJIOM.

6.3. MepneHOUKynApHble npsAmble

OnpedeneHue

[Be npAaMble Ha3blBaloTCA NeprneHAuKyInsapHbIMN, eCiin
OHW nepecekatTca nod npamMbIM YriioM.

Ha puc. 48 npsaveie a u b meponeHAUKYIAPHBL.
Kpatko sTo o6o3HauatoT Tak: a L b.

OnpedeneHue

OTpeBKl/I M JIy4 Ha3blBatoTCA nepneHauKynapHbIMUA,
eCJlI OHM NneXat Ha nepneHanKynapHbIX MPaMblX.

150°
30° 30°
150°
Puc. 47. JIBe mpsaMbIe mepece-
KaroTces mox yriom 30°

nepneHAMKynﬂpru?n -
OT NaTUHCKOTO «Mep-
neHanKynapue» —
OTBECHDIV

bL )

I[oxameM BaXXHO€ yTBepxKJaeHne, CBA3bIBalo-
miee IOHATUA NMEPHNEeHANKYJIAPDHOCTH MW IIapaJijiejib-
HOCTHU IIPAMBIX.

Teopema (0 0BYX NPSIMbIX, NEPNEHOUKYNSAPHBIX Mpembeli)

[Be npsimble, NepneHaNKYNspHbIE TPETbEN, NapaebHbI.

VTBepsKieHre TeopeMbl UJLITIOCTPUDYeT puc. 49.
Ha sTom pucyrke a Lc, blec, alb.

JokazamenbCmaso

O Ilycrs nausl npsamere A/A, u B,B,, unep-
MeHIUKYJIApHbIe TpaMoli AB. JloKamkeM MeTOIOM OT
nporusHoro, uro A, A, || B,B,.

Puc. 48. IIpsambie a u b
MepPIeHINKYIAPHBI

|L |

Puc. 49. [IBe nmpsaMEble,
TIePIEHANKYIADPHEIE
TPeThel, apajieabHb
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K,
Al a b Bl
1 c
Alog B
AZ BZ
K

2

Puc. 50. K mpeamososxeHunIo
0 ToM, uTO IpsAMble A A,
u B B, mepecekarorcsa

IIpepmosioxxum, UTO JaHHBIE IPSIMBIE He IIapaJ-
nenpHBI. Torga oHU mepecekamTcA B HEKOTOPOU TOU-
ke K, (puc. 50).

Ileperuem pucyHoK mo npsamoii AB. ITockob-
Ky npsamble yriabl 1 m 2 paBHBI, TO npu meperube
ayu AA, coBmecTHuTcA ¢ gydom AA,. AHAJIOTHUYHO
ay4d BB, coBmecturca ¢ gydom BB,. Ilosatomy TOU-
Ka K , B KOTOpOH IepecekarTcs NaHHbIE NPAMBIE,
JOJI’KHA COBMECTUTHCA C HEKOTOpPOH Toukoil K,,
TaKIKe JIedKallell Ha 9TUX NPAMBIX. Takum o6pasom,
uepe3 Toukn K, n K, n1poxofaT Be npaMble A A,
u B/ B,, 4TO HeBO3MOXXHO II0 aKCHOMe IPOBeJeHHU
mpamoii. CiemoBaTesbHO, HAIlle MPEAIOJOKEeHe He-
BepHO, TO ecTb npsamble A, A, u BB, napanienbHbI.
Teopema moxazana. l!

CBoiicTBO, OIMCAHHOE B TeOpeMe, MCII0JIb3yeT-
cd AJS TOCTPOEHUA TapaiiebHBIX MPAMBIX C TI0-
MOIIIBIO JIMHEHKU W yrojbHuKa (puc. 51). [IBammbr
TPUKJIAIbIBAA YIOJNBHUK K JUHEHKe, MOXHO MPO-
BECTH JiBe NIPAMBIe, IEePIeHUKYIAPHbIE KPalo JIu-
Heriku. ITo mokasamHOII TeopeMe TaKue IpPAMbIe IIa-
paJLIebHBbI.

Puc. 51. IlocTpoenne mapaJjielbHBIX IPAMBIX C IIOMOIIBIO JUHEHKN U YrOJbHUKA

1

HOKaBLIBaH 9Ty TeopemMy, MOKHO H€ pacCMaTpuBaThb Hepel"I/I6, a BOCIIOJIB30BAThCSA PaCHIMPEH-

HBIM IIepeuYHeM aKCHOM, IIpUBeJeHHBIM Ha c. 213-214.
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Bonpocbl U 3adayu

YcTHble ynpa*xXHeHnA

136. MoryT qiu ABe IpsMble IPHU IepecedeHr 00pa3oBaTh TPU OCTPBIX YIIa;
TOJILKO OAWH TYIIOH yIOJI; YeThIpe MPAMBIX yIia?
137. Bepno qu yTBepakaenne: «JIBa paBHBIX yIvia ¢ 00LIel BePIIMHON ABJIA-
IOTCSI BEPTUKAJIbHBIMM»?
138. Vruer 1 u 2 0o6pasoBanch NIpU NEepeceueHny IBYX HeepIeHIUKY/Iap-
HBIX IpaAMbIX. OnpenenuTe, ABISIOTCS JIU 9TU YIVIBI CMEXKHBIMU WJIN BEPTU-
KaJbHLIMU, €CJIU:

a) ux cymMma 6obire 180°;

0) JUIIb OAWH U3 HUX OCTPBIN;

B) UX CyMMa MEHbLIIIe CYMMbI JBYX APYTUX IIOJYUYEHHBIX YIJIOB.
139. T'pagycHBle Mephl ABYX CMeXHBIX yrioB — o u P. Moryr mu o u B
OBITHL TPAAYCHBIMM MepaMU IBYX BePTUKAJbHBIX yrioB? B Kaxom ciayuae?
140. IIpu nepecedyeHM: ABYX IPSAMBIX 00pasoBaJiCa TYIOHW yroua o. Yemy
paBeH yroJ MeXXJy HaHHBIMU IPIMbIMU?
141. Ilpu mepeceueHun ABYX IPAMBIX 00pPa30BAJINCh UYETHIPE YIVIA, HU OJUH
13 KOTOPBIX HE ABJAETCA OCTPHIM. 1Iof KaKUM yTJIOM IEPeceKaroTcs AaHHbBIE
psAMEbIe?
142. Yepes TOUuKy IepecedeHus ABYX MEPIEHANKYIAPHBIX MPIMBIX @ U b
mpoBemeHa mpaMas ¢. MoKeT Jau oHa ObITH NMEePHEeHANKYISPHA KaKon-Imubo
U3 MPAMBIX a u b?

lpadunueckue ynpaxkHeHus

143. Haueprure npamsle a u b, nepecexarinuecsa B Touke O mox yriom 80°,
a) BrigenuTe BETOM BCe Maphl BEPTUKAJIBHBIX YIVIOB, 00pa30BaBIINX-
cs Ha pucyHKe. KaKoBBI rpajiyCHble MEPHI 9TUX YTJIOB?

6) IlpoBenure uepesd Touky O IpPAMYIO, NEPUEHAUKYJIAPHYIO IPHA-
Moii a. ByzmeT ju ara mpsaMas MepIeHAUKYIAPHA IPIAMOA h?

144. HauepTuTe NepueHIUKYJIAPHLIE IIPSAMbIE @ U b, IepeceKaroluecs

B Touke O.

a) OrmeTbTe Ha mpAMON a TouKy B. C mOMOIIbI0 YTrOJbHUKA
MIPOBENITE UePE3 ITY TOUKY IPAMYIO C, IEPIEHAUKYIAPHYIO IPAMOH a.
6) Ilapannenwvus! gu npavbie b u c? Ilouemy?
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.2 MucbmeHHble ynpaX<HeHusA

50

YpoBeHb A
145. Opun u3 yrios, 00pa30BaBIINXCA IPH IEPECeUEHUN ABYX IPAMBIX,
paBer 125°. Haiigure ocTajbHbIE YIVIBL. UeMy paBeH YroJ MeXIy JaHHBIMU
IPAMBIMU?
146. Haiizure Bce yIuibl, 00pa30BaBIIMeCa IPU IIEPECEUEHNN ABYX IIPdA-
MBIX, €CJIU:

a) OmCCeKTpIca OTCeKaeT OT OJHOI0 M3 HUX yros 23°;

0) OOWH M3 3TUX YIJIOB BTPOE OOJIbIIIE APYTOTO.
147. Haiizure Bce yIuibl, 00pa30BaBIINECA IIPU IIEePEeCEeUeHNN ABYX IIPs-
MBIX, €CJIH:

a) cymMa ABYyX u3 HuX paBHa 320°;

0) omuH m3 3TUX yrioB Ha 50° MeHbIIe APYTOro.
148. Tlepnennukynsapusie npsambie AB u CD mepecekatorcs B Touke K.
HagzoBure:

a) TpU OTpesKa, HePIeHIUKYIAPHBIX mpamoit CD;

0) ueTwIpe Jiyua, IEPIEHINKYIAPHBIX 0TpPe3ky AK.
149. Ogun u3 yrios, 00pa30BABIINXCA IPHU IE€PECEUEHNN ABYX IPAMBIX,
rymoii. JlokaKuTe MeTOZOM OT IIPOTUBHOTO, UTO HU OAWH W3 OCTAJBHBIX
00pPa30BaBIIUXCS YIVIOB HE MOXKET ObITH IIPAMBIM.
150. Ilpu mepecedyeHny ABYX NPAMBIX 00Pa30BAJINCHL YETBHIPE YIVIA, ONUH
U3 KOTOPBIX MPAMOU. J[[oKaKuTe, YTO OCTAaJbHbIE YIJIBI TaK:Ke ABJIAIOTCA
IPAMBIMA.
151. IIpamele a u b mepueHAUKYIAPHEL. IIpAMaa ¢ IPOXOSUT Yepes TOUKY
UX TepeceyeHud W oOpasyeT ¢ mpsamoi a yroa 70°. Haiigure yrom me:xmy
npaAMbIME ¢ U b.
152. TIpamasa ¢ IPOXOZUT uepe3 TOUKY IepeceucHUs NPAMEIX a4 U b,
mpuyeM OpAMBIe @ U b mepeceKarTcA Iox yriioMm 25° MpsAMbIe @ U C
nepneHauKyaApHbl. HalfiguTe yroa Me:xay NpAMBIMU b 1 C.

YpoBeHb b
153. HaiiguTe Bce yrubl, 00pa3oBaBIIneca IPHU IIePeCeUYeHUH ABYX IIPA-
MBIX, €CJIU:

a) cyMMa Tpex M3 HUX paBHa 295°

0) rpagycHBIE MephI ABYX M3 9TUX YIJIOB OTHOCATCA Kak 4 : 5.
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154. Haligure yroa MexxXny ABYMsA IIepeceKa-
IOIITUMUCS IPAMBIMHU, €CJIU:
a) cyMMa ABYX 00pasoBaBIIUXCS YIJIOB
Ha 80° MeHbIIIe CYMMBI ABYX APYTHUX YIJIOB;
0) omuH M3 00pa30BABIIUXCS YIJIOB BABOE
MEHBIIIE CYMMBbI TPEeX OCTAJILHBIX YIJIOB.
155. Tpu npsmMble mepecekamTCs B OJHOM TOUKe
TaK, YTO [iBa 13 00Pa30BaBIIUXCS IPU Iepeceye-

HUU yIJI0B paBHEI 56° 1 39° (puc. 52). Haiigure PUC. 52
ocTaJibHbIe UeThIPe yIJIa MeXKIY COCeTHUMU JIy-
JaMH.

156. [Ise npambie nepecexkaioTcsa B Touke O. BuccexkTpuca ogHoro us
YIJIOB, 00pa30BaBIINXCA IIPU IIePeCeUeHnr, COCTABJISAET C OJHON U3 JaH-
HBIX IIPAMBIX yroJ 72° Hafigure yroJ, Mog KOTOPBLIM IIepeceKaioTcs JaH-
HbIe TIPSIMBIE.

157. Iamsr npamsle a, b, c u d, npuyem a lc, ble, a|d. Jokaxnure,
yTo mpAMbIe b U d mapaJiieabHBbI.

158. IIpamvseie a u b nepecexkarTcs, a IPAMad ¢ HEePHEHIUKYIAPHA IPS-
Mol a. JIoka)KuTe, UTO MPAMBIEe b M ¢ He MOTYT OBITH IIePIeHINKYJIAP-
HBIMH.

YpoBeHb B
159. OpuH u3 yrios, 06pa30BaBIINXCS IIPU IIePeCeUeHNN JBYX IIPAMBIX, pa-
BEH CyMMe ABYX APYIuX yrioB. Haiijure yroa Me:xIy JAHHBIMU IPAMBIMIA.
160. [loxaxxuTe, 4TO GHCCEKTPUCH] BEPTUKAJBHLIX YIVIOB SABJIAIOTCA JOIOJ-
HUTEJILHBIMY IIOJTYIPAMBIMU.
161. [IBa paBHBIX yIyia UMEIOT OOIIYIO BEPIINHY, 4 UX OUCCEKTPUCHI SIB-
JISIIOTCSI JOIOJHUTENLHBIMHU JydyamMu. J[oKakure, 4TO 5TH YIJIbI BEPTH-
KaJbHBIE.
162. Yepes TOUKy IepecedyeHUA ABYX IEPIEHIUKYIAPHBIX MPAMBIX IPO-
BeJleHA TPeThdA npaMas. HalignTe HAMMEHBIINHA M3 TYIIBIX YIJIOB, KOTOPEIE
00pasoBaINCh IPHU IEPECeUEHNN STUX TPeX MMPAMBIX, €CANU HanOOILIINA 13
00pa30BaBIIUXCS TYIBIX YIJIOB paBeH 165°
163. Yepes TOUKy Ha IJIOCKOCTU IIPOBEEHBI IATEL IPAMBIX. Kakoe Hau-
GoJIbIIIee KOJIMYECTBO Map NePHeHINKYIAPHLIX IPAMBIX MOMKeT ObITEL cpe-
IU JAHHBIX IPAMBIX?
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h
.0 NoBTopeHne nepepn nsyyeHunem §7

TeopeTunyecknn matepuan
® DPaBHBIE OTPE3KU

3apaun
164. Orpesku AB u CD ne:xaT Ha OLHOHN NIPAMONM M MMEIOT OOIIYIO ce-
penuny O. Haiigure pnumy orpeska CD, eciu OA=4 cm, AC=12 cwm.
CKOJIbKO pellleHnii nMeeT 3amaua’?
165. Vrian (ab) u (cd) IMEIOT OOIIYI0 BEPIIMHY U OOIYI0 GHCCEeKTPH-
cy l. Haiimure yroa (cb), ecan L(ab):50°, L(dl):lOO. CKOJIBKO pellre-
HU uMeer 3azada?

[ ]
L OHNAUH-MpeHUpoBKa AN N0020MoBKU K KOHMpPObHOU pabome Ne 1

3adayu ong n0020MOBKU K KOHMpOAbHOU pa6ome Ne 1

1. Ha ayue ¢ mavasom B Touke A mocTpoiite orpesku AB u AC Tak,
yro0el AB=8 cm, AC=5 cm.

a) Kakasa m3 Tpex HaHHBIX TOUEK JICKUT MEKIY OBYMS APYTHMI?

06) KakoBa mnuna orpesxa BC?
2. Jlyu OL pgenur yron MONHa gBa yriaa Tak, utro ZMOL =84°
u /LON =18°. Jlyu OK — 6uccexrpuca yria MON. Hatigure yron KOL.
3. IIpamble a u b mepecekaroTcs, NpAMasd ¢ IapajjejlbHa IPAMOA a.
IokaKuTe MeTOJO0M OT IPOTHUBHOTO, UTO IPSIMbie b U ¢ He IapaJjiejbHBI.
4., PasbocTs IBYX CMeKHBIX VIVIOB paBHa OfHOMY n3 HuX. Hailimure sTu
CMesKHbIe VIJIBI.
5. Cymma Tpex yrioB, 00pa3oOBABIINXCS IPU IIEPECeUEeHUN IABYX IMIPs-
MbIX, Ha 60° OoJsbie uerBepTOro yriaa. Haifigure yroa Mexay HaHHBIMU
MIPAMBIMU.
6. Vruni AOB u COB cmesxsble, npudem £ AOB=108°, U3 touku O
mpoBefieH ayu OD Tak, uro £COD =126°. fBasderca au ayud QD Ouccex-
rpucoit yrima AOB? Orser obocHyiiTe.
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NTOrOBblIA OB30OP PA3MEJA |

TOYKA 1N NMPAMAA

Axcuoma npogeedernus npamoi

Yepesa nm00bIe IBEe TOUKM MOKHO
IIPOBECTH MPAMYIO, X IIPUTOM TOJIb-
KO OJHY

AKcuoma pacnonokxcenus mouex
HA NPAMOU
W3 Tpex TOueK Ha HPAMOM OJHA

W TOJBKO OHA JIEKUT MEXKIY ABY-
MsA IPYTHAMI

B3AUMHOE PACNONIOXKEHWUE ABYX MPAMbIX

Ilepecekarorca

ITapanaenbHBI

>

YriaoM MeKAy OBYMSA Iepeceka-
OIIMMUCSA MPAMBIMH HA3bIBAETCS
MEHBINNI M3 yIJ0B, 00pa3oBaB-
IIUXCSA MPU IePeceuyeHUU IHTUX
IPAMBIX

IBe mpsAMBbIe HA IJIOCKOCTH Ha3bI-
BAIOTCS MapaJlieJIbHbIMU, €CJIU OHU
He IepeceKaTcs

B
|

HepHeH,III/[RyJIHpHLIMI/I nIpAMBIMHA
Ha3bIBAIOTCA OBE IIPAMBIE, IIepece-
Kamwlnuecd 1104 IIPAMBIM YIJIOM

Axcuoma napannenvbHovLX NPAMbLY
Yepes TOUKy, He JeKAIIYI0 Ha TaH-
HOIl IIPSAMOM, MOJKHO IIPOBECTH He
0oJiee OLHOI IPSIMO, ITapaJLIeIbHON
JTaHHOI

TEOPEMbI O MNMAPAJIIEJIbHbBIX U

NEPMEHAUKYAPHbIX MPAMbIX

Teopema o d6yx npamoLx,
napannenbHblx mpemoer

IIlBe mpsAMbIe, IapaJijieJbHbIe TPe-
Thell, mapajieIbHbl MEeXKIY CO0O0I

Teopema o d6yx npamoLx,
nepnenduKynApHbIX mpembell

b
o

IBe mpsAMble, TePHIEeHINKYIAPHBIE
TPeThel, mapaJebHbl

www.e-ranok.com.ua
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nyd

e —
JlyuyoMm HasbpIBaeTCA 4acThb IPAMOI, CO-
CTOSAIIAA M3 BCEX TOUEK DTOH ITPIMOI,
JIeXKAIITUX 10 OMHY CTOPOHY OT HEKOTO-
poli JaHHOUW Ha HEW TOYKM (Hauaja Jy-
1ya), a TaKKe CaMOU 9TOI TOUKK

JIOMONIHUTEIbHBIMH JIydaMH Ha-
3BIBAIOTCA JBA PASHBIX JIyYa OJHOI
MPAMOU ¢ 00Ilell HayaJbHOM TOY-
Ko

OTPE30K

yroin

>~

OTrpe3koM HasbIBaeTCA YaCTh IIPA-
MOIf, COCTOAIIAA U3 ABYX JAHHBIX TO-
YeK S9TOM MpPAMOM (KOHIIOB OTPEe3Ka)
¥ BCEX TOUEK, JIEKAIUX MEKIY HIMU

YTiI0M HA3BIBAETCA T€OMETPUYECKA
(urypa, KoTOpas COCTOUT U3 ABYX
JIyuelt (CTOPOH yTJia), UCXOMAIINX U3
OIHOU TOUKHU (BEPIIIUHBI yIJIa)

o

PaBHBIMHU OTpe3KaMu HAaA3bIBAIOTCA
OTPE3KM, KOTOPhIE COBMEIIAIOTCA Ha-
JIOJKEHHEeM

Py

PaBHbIMU yriamMu Ha3bIBAIOTCH
VIJIBI, KOTOPBIE COBMeIAaloTCA Ha-
JIOXKeHTeM

AxcuomslL usmepenus
u omKnadbl6aHUAL OMPE3K06

* FKaablil oTpe30K UMeeT ompeje-
JIEHHYIO IJINHY, KOTOpas BhIpaKaeTcs
IIOJIOXKUTEIbHBIM UUCJIOM B 3aJaHHBIX
eIVHUIIAX U3MepeHud. [[InHa oTpesKa
paBHa CyMMe JJIWH YacTell, Ha KOTO-
pBle OTPE3OK JeJHUTCA J000H ero Tou-
KOI.

* Ha mo60oM syde OoT ero HayaJbHOM
TOYKU MOXKHO OTJIOXKUTH OTPE3OK JaH-
HOU JJINHBI, U TOJBKO OJVH

AxcuombvlL u3mepenus
U omKnadvléanUR Y2N08

*  KakapIil yron nMeer rpagyCcHYIO
Mepy, KOTopasd BBIPAKaeTcs II0JIO-
JKUTEJIBHBIM YHCJIOM. Pa3BepHYTHIH
yroa paBeH 180°. Ecium nyu meaut
JaHHBIA YroJl Ha JBa yIya, TO I'pa-
IycHasA Mepa TaHHOTO yIJla PaBHA
CyMMe TPagyCHBIX Mep IBYX IIOJIY-
YEeHHBIX YIJIOB

*  Or 06010 JyUa JAaHHOU ITPAMOK
MOJKHO OTJIO}KUTH B 3aJaHHYIO CTO-
POHY OT HPAMOUM yroJI ¢ 3aJaHHOU
rpagycHOI Mepoi, meHbImeir 180°,
¥ TOJBKO OJVH
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torn

Cepe;mnoﬁ OTpe3Ka Ha3bIBa€TCA TOY-
Ka OTpe3Ka, KoTopad OeJIUT ero IIo-
II0JIaM

BuccekTpucoi yrira Ha3bIBaeTcsa
JIy4, KOTOPBIHA MCXOAUT M3 BEPIIMHEI
yIja U AeJAT yIroJl MOIoJIaM

(To ecTh Ha MBa PABHBIX YIJIA)

BMAbl YIJIOB (no rpagycHoi mepe)

IIpsimoii yrom —
yroJi, paBubIid 90°

Octpsrit yron —
yroJi, MenbIrui 90°

LN

PazBepHyThIit
yrox — yrou,
paBubI# 180°

Tymoii yron —
yro, combimmit 90°,
HO MeHbIni 180°

YIJibl, OBPA3YIOLWMECA MNMPU NEPECEYEHUNI
ABYX MPAMbIX

CMmeskHBIE YIVIBI — [Ba YIJIa, KOTOPHIE
UMeEIOT OOIITYI0 CTOPOHY, a IPYTHe CTO-
POHBI 9THX YIJIOB SBJISIOTCS IOIOJIHU-
TeJbHBIMU JIYUAMU

BeanRa.nLHme yriael — ABa yrIJa,
CTOPOHBI OJHOI'0O M3 KOTOPBIX ABJIA-
IOTCA OOIIOJTHUTEJBbHBIMU JydYaMMn
CTOPOH APYIOro

Teopema o cmesxcHbLX Y2rax
Cymma cMe:KHBIX yriioB paBHa 180°

Teopema o 6epmukanvrbLx Yy2nax
BepTukaJsbHbIE YIVIBI PABHBI

Cnedcmeus us meopembl O CMEHCHbLX Yerax

1. Ecan OBa yIJjia paBHBI, TO CME€X¥HbI€ C HUMU YIJIbI TAKK€ PaBHBI.

2. JlBa yriia, cMe:KHBIE C OJHUM U T€M K€ YIJIOM, PABHBI.

3. YroJ, CMEXXHBIN C IPAMBIM YIJIOM, TaKyKe IPAMON. YTOJ, CMEeKHBIN
C TYILIM YIJIOM, OCTPBIHA. YTOJI, CMEKHBIA C OCTPBIM YIJIOM, TYIIOM
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6?

56

KoHTponbHble BONpoOChHI

1. HaszoBure oCHOBHBIE TeOMeTPHUUYECKHE (PUIYpHI Ha IJocKocTu. Kak
oHU 0003HaAUAIOTCA?
2. CoopmynaupyiiTe aKCHOMY IIPOBEAEHU IIPIMOIL.
3. CoopmynaupyiiTe aKCHOMY PACIIOJOKEHNA TOUEK Ha IIPIMOIL.
4. Kaxaa urypa HasbiBaeTca JydoM (mosaympamoin)? Kax o6osHaua-
OTCS JIyumn?
5. Kaxkwe nyum Ha3bIBAIOTCA JOMOJHUTEILHBIMU?
6. [laiire ompenenenue oTpeska. Kak o0o3HauaeTcsa oTpe3ok?
7. Kaxwue oTpesku HasbiBaloTcsa paBHEIMu? Kak cpaBHUTH gBa OT-
peska?
8. ChopmynupyiiTe aKCuOMy H3MEPEHUS W OTKJALLIBAHUS OTPE3KOB.
Kax cpaBHUTHL ABa 0Tpe3Ka € 3aJaHHBIMU IINHAMK?
9. [laiiTe ompeneseHue cepefuHbLI OTPE3KA.

10. [aiite ompenmenenue yria. Kak o603HauaoTCA YIVIBI?

11. Kaxoii yroa HassIBaeTCA pPasBepHYTHIM?

12. Kaxwe yrisl HaseiBatoTca pasHbiMu? Kak cpaBHuTh aBa yrua?

13. CoopmynupyiiTe aKCHOMBI U3MEPEHUA U OTKJIAALIBAHNA YIJI0B. Kax
CPaBHUTH JBa yIJIa C 3aJaHHLIMIU IPafyCHBIMU Mepamu?

14. HasoBure eguHNIYy M3MEPEHUs YIVIOB. KaKue yIIbI Ha3LIBAIOTCS
OCTPBIMU, IPAMBIMU, TYIBIMI?

15. [laiite ompenmesieHne GMCCEKTPUCHI YIJIa.

16. [laiiTe ompepeneHre mapajliebHbIX IPAMBIX. HasoBuTe ABa cayyas
B3aMMHOTO PACIOJIOMKEHUS IPAMBIX Ha ILJIOCKOoCcTU. Kakme oTpesku (my-
Y¥) Ha3bIBAIOTCA HapaJIeIbHBIMU?

17. CdopmynupyiiTe aKcMoMy HapaJjlIeIbHBIX IPAMBIX. B uem cocTouT
ormauuue akcuom ot Teopem? IlpuBeguTe MpUMEPHI AKCHOM U3 Kypca Ir'eo-
METPHH.

18. CdopmynupyiiTe n JOKaKNUTe TEOPEMY O ABYX IPAMBIX, IapaJjijieb-
HBIX TPETheM.

19. B uem cocTouT MeTOZ [OKa3aTeJbCTBA OT IpoTuBHOro? Omnumure
STaIbl PACCYIKAEHUI NP IOKA3aTeIbCTBE OT IPOTHUBHOIO.

20. [TaiiTe ompejesieHNe CMEMXHBIX YIJIOB.

21. CopopmynupyiiTe U JOKAKUTE TEOPEMY O CMEMHBIX yIJIaX.

22, CdopmyaupyiiTe CAEICTBUS U3 TEOPEMBI O CMEKHBIX YIJIAX.
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23. [laiiTe ompejesieHre BEPTUKAIbHBIX YIJIOB.

24, CpopmynupyiiTe U JOKAKUTE TEOPEMY O BEPTUKAJIBHBIX YIJIAX.

25. JTaiite onpezesieHne yIaa MEXKY IEePeCeKaOIUMUca npaMeIiMu. CKOIbKO
OCTPBIX, TYIBIX, IPAMBIX YIJIOB MOKET 00Pa30BaThCA IIPHU MIEPECEUEHUN IBYX
IPAMBIX?

26. [laiiTe ompejeseHye IePIEHANKYAAPHBIX IPAMBIX.

27. ChopMmyaupyiiTe U ZOKAXKUTE TEOPEMY O IBYX IIPAMBIX, IEPHEHIUKY-
JIIPHBIX TPETheil.

.|'.|' HononHutenbHble 3apgayn

166. Ha npamoii ormeuens! Touku A u C tak, uro AC = 3. Touka B 1exuT

Ha orpeske AC, mpuuem AB:BC=2:1. Hafizute Ha JaHHOI IPAMON BCe

rouku D Taxume, utro AD+ BD =CD.

167. Touku A u B gBuakyTcda mo npamoii. OnpenennTe, Ha KaKyIO BeJIH-

YMHY IepeMecTUTCS cepefuHa oTpe3ka AB, ecau Touka A IepeMecTHUTCA

Ha 3 eQUHMIILI, a Touka B — Ha 7 egquuuil. PaccMoTpuTre ciydau IBU-

JKeHNS TOYEK B OJHOM HAIPABJIECHUN M B IPOTHBOIOJOMKHBLIX HaIpaBJe-

HUAX.

168. Ha suneiike ormeuens! Tpu genaenus: 0 cm, 2 cm 1 5 cm. Kak mpu mo-

MOIIA TaKOH JMHEHKU IIOCTPOUTDL OTPE3OK AJNHONE 6 cm?

169. Kak ¢ IoMOILIbIO YIOJBHUKA C YIVIOM 85° OTI0XHUTH yroa 40°?

170. [Oau ma6mon yria B 17°. Kak ¢ mMOMOIIbIO 5TOr0 MIAGJOHA IIOCTPOUTE:
a) yroa 7° 6) yrom 10°?

171. Kax c momomneio mabuaoHa yria B 27° 1mo-

CTPOUTH [B€ HMePIEeHAUKYIIPHLIE IPAMBbIE?

172. Cxoabko yrios, MeHbInnx 180°, m3obpaskeHo

Ha puc. 53?

173. JIlyuu b u ¢ meunsar yroua (ad) Ha TPU PaBHBIX

yria. Jloxkamure, uTo OMCCEKTpHCA yIJIa (bc) ABJISA-

ercs buccexkrpucoii yrna (ad).

174. Touxa M nexkut BHe BHyTpeHHel obiactu yria AOB. Jlyu OC —

O0uccexrTpuca sroro yriaa. Hokamure, uro yroax MOC paBeH HOJycyMMe
yrimoB AOM u BOM.

175. Touka M nesxuT Bo BHyTpeHHel obmactu yria AOB. Jlyu OC — 6uc-
cekTpuca sToro yria. okaxure, uro yroa MOC paBeH MOV IOJIypas-
HocTH yriioB AOM u BOM.

Puc. 53
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Pazgen |. dneMeHTapHble reoMeTprieckiie hurypbl 1 VX CBOMCTBA. B3aMHOE pacronoXeHyie MPsiMbIX...

NCTOPUYECKAA CIMPABKA

[ peBHelimas Hayka. ['eoMeTpus, Kak U MaTeMaTUKa B IIEJIOM, 3apOXKIa-
Jlach M3 HY K] IPAKTUUECKOH JesATeIbHOCTH. Beab BCIOAY, THe KUJIU U padoTa-
JIV JIIOAY, HeOOXOAMMO OBLIO M3MePATh, BHIUUCIATE, PACCYKIATD.

IlepBble HOKYyMeHTaJbHBIE CBUIETEILCTBA O I'€OMETPUUYECKUX 3HAHUIX
porim mo Hac us IIpeBHero Erunra. Kamaeiit rog Boasl Huua 3aramiuBann
IIOYTH BCe NMPUOPEIKHLIE 3eMJIM, II0TOMY erdITAHAM IIPHUXOAUIOCH BHOBb pas-
MesKeBbIBaTh HaeJbl. VIMEeHHO TaK B mpoliecce paboThl YCTaHABINBAINCH IIPO-
CTeHIIme CBOMCTBA T'eOMETPUUECKUX (DUTyp.

CranoBienue reomerpuu. CTaHOBJIEHUE TE€OMET-
puM KaK HayKU CBS3aHO ¢ paboTaMu JpeBHETPeYecKUx
yuenbix: @aneca (opuenrt. 625—547 rr. mo H. 3.), IIuda-
ropa (opumenrt. 570-500 rr. go H. 2.), EBmokca (opueHr.
408-355 rr. 10 H. 3.). OHU chopMyIUPOBAIU U JOKA3ATIU
MHOT'I€ OCHOBHBIE TeoMeTpuuecKue yTBep:kaeHud. OmHol
13 BBIZAIONIUXCA (QUTYDP B UCTOPUU T€OMETPHUHU IO IIpa-
By cuurtaerca EBKJug AleKCaHAPUUCKUHA (OPUEHT.
330-275 rr. mo H. 9.). Ero npoussegenue «Hauama»
cTaJI0 yUeOHUKOM, 0 KOTOPOMY M3ydaJu Teome- Esknup,
TPUIO HA MPOTIKEHUU IMOYUTHU ABYX THICAY JIET.
EBKJIuI mIepBBIM IPUMEHUJ UMEHHO TOT IIOJ-
XOJI K MBJIOKEHWI0 IeOMETPUH, KOTOPHIM
MBI TIOJIb3yeMcA cefiuac: cHavasa cqop-
MYJIUPOBAJ OCHOBHBIE OIIPeIe/IeHUs
U cBolicTBa mpocTedmux Guryp
(akcuoMbI), a 3aTeM, ONMUPAICH
Ha HHUX, J0Kas3aJ MHOTHUe
JIpyTue YTBEpP:KAeHU.
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T'eomerpusa B Yxkpaune. IuTepecHbIe
CTPAHUIBI UCTOPUHU PA3BUTHUSA MeOMETPHUH,
B YACTHOCTU ee MpeIrofaBaHUs B IITKOJIE,
CBs3aHBI ¢ YKpauHoii. iMeHHO 31ech, B O1-
HON M3 XapbKOBCKMUX T'MMHA3Ul, B KOHIIE
XIX B. HAUMHAJ CBOIO JeATEJLHOCTL M3-
BecTHBIN mexaror Auapeit Ilerposuu Ku-
ceeB (1852-1940), mo yueGHUKY KOTOPOTO
M3yYayd reOMeTPUIO Ha HpoTs:keHuu mou-  A. M. Kucenes A. B. Moropenos
T 60 Jer.

IIpodeccop XaprKoBckoro yuuepcureTa Ajekceir Bacuanesuu Ilo-
ropesioB (1919-2002) obGoratuyi COBpEMEHHYIO T€OMETPHUI0 HOBEHIITMMU HC-
CJIEIOBAHUSAMU 1 CO3JAJ ITKOJbHBINA YUeOHHK, IO KOTOPOMY 3aHMMAJUCH
HECKOJILKO IOKOJICHUI YUaI[nuxcH.

WccrnemoBaHuA W OTKPBITUA YUEHBIX-TEOMETPOB HAIILIU IIPU-
MeHeHIe BO MHOTHMX 00JIaCTAX YeJIOBEUeCKOU JeATesbHOCTH. I'eo-
MeTPHUA CTajia BJIEMEHTOM O0IIeUYeIOBeUeCKOl KYJAbTYPhl — Belb
0e3 3HAHUA OCHOB reOMETPUN HEBO3MOYKHO IIPEACTABUTH cebe Co-
_ BPEMEHHOTO IIPOCBEIIIEHHOT'0 UeJIOBEKA.

WERR

i
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s

BoaBeneHnHble 3a nBe-ueThIpe THICAYU JET M0
Hallel 5pbl, eruNeTCKNue MMPaAMHUAbI U CEeTOHA
IIOpaXKalT TOYHOCTHIO METPUUYECKUX OTHOIIIe- w
HUU; CTPOUTEJH yiKe TOrZa 3HAJIU HeMaJso reo-
METPUUYECKUX TOJIOKEHUU U PacueToB.
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Pazfen |. dneMeHTapHble reoMeTpryeckie hurypbl 1 VX CBOCTBA. B3avMHOE pacrofnoxXeHwe MpsiMbIX...

./ TemaTuka coobLyeHni 1 pedepaTos K pasgeny |

1. MHsmepenme pacCTOSHHUN W YIIOB HA MECTHOCTH.

2. IIpoucxosgeHne OCHOBHBIX I'€OMETPHUYECKUX TePMUHOB.

3. Cucrema reoMeTpuuYecKuX aKCHOM — OT EBKJHZA 10 HAIIUX JHEMH.
4. A. B. IloropesoB — BBIJAIOIIUNACIT YKPAUHCKUI IeOMeTp.

5. Jloruueckas mpaBUJIBHOCTD ONPEIEICHMIA.

6. Amasorusa Kak BHI YMO3aKJIIOUEHNA.

PekomeHgoBaHHble UCTOYHNKN NMHPOpMaLnn
1. Maremaruuna xpecromaria. — K. : Pag. mk., 1970. — T. 1, 2.
2. Tneiizep I. U. UcTopua maremaTuru B mKojae. VII—VIII ki, — M. :
IIpocserienue, 1982,
3. Ipeiigep I0. A. Yro rakoe paccroauue? (IlomynapHble JEeKIUMN IO

MareMaTuke, Bbil. 38). — M. : ®usmarrus, 1963.
4, TIlepenpman 1. U. SanumarenbHas reomerpus. — M. : ®@usmarrus,
1959.

5. Termanosa A. II. Jloruka. — M. : IIpoda, 1995.
6. Uurepuer-6ubanorexa MITHMO. http://ilib.mcecme.ru/free-books/
7. Tpaup reomerpun. A. B. Iloropenos. http://kharkov.vbelous.net/avp/

L Budeomamepuanbl K pasdeny |
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Pa3den Il

Tpeyz20/1bHUKU.

[pusHAKu paseHCMBA mpeyz0/ibHUKOB

§ 7.
§ 8.
§0.

§ 10.
§ 11.

$ 12.

Tpey20/bHUK U €20 3/1eMeHMbl. PGBEHCMBO
2eoMempuyeckux guzyp

MepBblll NPU3HAK PABEHCMBA MpPey20/1bHUKOB
U €20 NpuMeHeHue

MepneHOUKYAAp K NpsMoli. PaccmosiHue

om moyku 00 Npsmoli

Bmopoli npusHAK paseHCMBsa mpey20/1bHUKOB
U €20 npumeHeHue

BuObl mpey20/1bHUKOB. PaBHOOEOpEeHHbIU
mpey20/1bHUK, e20 CBOUCMBO U NPU3HAK
MeduaHa, BUCCeKMpuca u BbICOMa mpey20/bHUKA.
CBOUCMBA U NPU3HAKU paBHOGEOpeHH020
mpey20/1bHUKd, CBA3GHHbIE C HUMU

. Tpemuli NpU3HAK paBeHCMBA Mpey20/1bHUKOB

U e2zo npumMmeHeHue

. Yenbl, 00pa30BaHHbIE NpU nepeceveHuu 0ByX

NpsIMbIX cekywiell. Mpu3Haku napannenbHocmu
NPSMbIX

. CBOUICMBA Yy2/108, 06PA30BAHHBIX NPU NepecedeHuUU

napannenbHbiX NPAMbIX cekymea

. CyMMa Y2108 mpey201bHUKA. BHEWHUD Y20/

mpey20/1bHUKa

. [1pamoy20abHble mpey20abHUKU. [TpUu3HaKu

u cBouCcmsa npsAMoyeo0JibHbIX mpeyeo/1IbHUKOB

. CoomHoweHue IVIE)Kay CMOopoHAMU U yenamu

mpey2071bHUKA. HepaBeHCMBO mpey20/1bHUKA
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Cpe,zm PaBHBIX YMOB — IIPU OAMHAKOBBIX
IIpoYuX YyCJIOBUAX — IMPEBOCXOAUT TOT, KTO
3HaeT reOMeTpHIo.

Baes Ilackaav,
PPaArUY3CKULL YLeHbLiL

Posb TpeyronbHuMKA B TeOMeTPUU TPYAHO Iepe-
OIlEHUTh. YUeHble He 3pA Ha3bIBAIOT TPEYTOJbHUKU
KJeTKaMmu opraHmsma reomerpuu. IleficTBUTeJNbHO,
MHOTHe 0oJjiee CJIOKHBbIe IeOMeTpuUecKue (QUIYPHI
MOJKHO PasObuTh Ha TPEYTOJIbHUKU.

B sTom pasmene MBI He TOJBKO M3YUUM <«BHY-
TpeHHee YCTPOMCTBO» TPEYTOJbHUKOB U BBIACIUM HX
BHUJIBLI, HO U JOKaKeM IPU3HAKHU, II0 KOTOPHEIM MOJK-
HO YCTaHOBHUTH PABE€HCTBO TPEYIT'OJIBHMKOB, CPaBHUBAA
X CTOPOHBI 1 YIVIBI. HOJIyIIeHHLIe B XO0[€ HalnImux pac-
CYDR,Z[eHI/IIU/I TeOPEMBI 1 COOTHOIIIEHMA PaCIIUPAT Ballll
IIpeJicTaBJIeHns 00 OTPe3Kax W yriax, MapajjelbHOCTA
U NEePHeHAUKYIAPHOCTU IIPAMBIX HA IIJIOCKOCTU.

B mpormecce pemteHus 3amay u goKasaTesIbCTBA
TEOPEM O CBOMCTBAX TPEYrOJbHUKOB BaM ITPEICTOUT
OCBOMTBH BaXHBI€ I'€eOMETPHMYECKNEe METOAbl, KOTOPbIE
IIOMOI'YyT B XOnOe ,Z[aJILHefIH.IeI‘o U3y4dYeHusd reomMeTpuun.
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§7 Tpey20/bHUK U €20 3/1eMeHmbl.
PaseHCMBO 2eomempuyeckux cuzyp

7.1. OnpebeneHue mpeyz2o0/ibHUKa
U e2o 3nemeHmos
OnpedeneHue

TpeyronbHMKOM Ha3blBaeTCs reoMeTpuyeckas hurypa,
KOTOpasi COCTOUT M3 Tpex ToYek (BEPLUMH TPeyronbHUKa),
He nexalllyx Ha OfHOW MPSAMOW, 1 Tpex OTpe3KoB (CTOPOH
TPeyronbHMKa), NoMapHO COEANHSIOLLAX 3TU TOYKM.

TpeyroabHuK 0003HAUAETCAI 3HAKOM /\ U TIepe-
YHCJIeHNEeM ero BepPIIUH B IPOU3BOJLHOM IOPAIKE.

Ha puc. 54 usobpaxkeH TpPeyroJbHUK C Bep-
muHamu A, B, C u croponamu AB, BC, AC.
ITOT TPEYTroJbHUK MOKHO 0003HAuuTh Tak: A ABC,
ANBAC, ANCBA ur. n.

OnpedeneHue

Yrnom TpeyronbHuka ABC npu BeplunHe A Ha3biBaeTcs
yron BAC.

Yroxn TpeyrospHUKaA 0003HAUAOT TPeMs OYKBa-
MU (Hampumep, «yroa ABC») uiu ogHOM OYKBOI, KO-
TOpas YKasbIBaeT ero BepIiuHy (Hampumep, «yroa A
TpeyroabHuKa ABC»).

Ecnu BepmmHa maHHOTO yria TPEyroJbHUKA
He TIPUHAJJIEKUT CTOPOHE, TO TOBOPAT, UTO NAHHBIN
YTOJI IPOTUBOJIESKAINIT 3TO cTOpOHe. B mpoTuBHOM
cJydyae yroJ ABJISETCA MPUJIesKamuMm K cropore. Taxk,
B TpeyroabHuKke ABC yron A — mpujekaiuii K CTo-
poumam AB u AC u mporuBoJie:kaiiuii cropone BC.

CTOpOHBI U YIVIBI TPEYTOJIBHUKA YacTO HABBIBA-
0T €T0 3JIEMEHTaMHU.
OnpedeneHue

MepymeTpoM TpeyrosbHKKa Ha3bIBAETCS CyMMa BCEX ero
CTOPOH.

A

Puc. 54. Tpeyroabauk ABC

Mepumetp — OT rpede-
CKOTO «nepu» — BOKPYT

1 «MeTpeo» — U3MepAIo —
M3MepeHHbI BOKPYT
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Pasgen II. TpeyronbHukn. Mpu3HakK PaBeHCTBa TPEYronbHUKOB

0

Puc. 55. @urypsl F, u F,
COBMEIAIOTCA HaJOXKeHNeM

64

IlepumeTp ob6osHauaercs OykBoir P.

ITo onpenenenuto P, ,,. = AB+BC+ AC.

JIf060#1 TpeyroJIbHUK OrpaHUYMBAET YaCThb ILJIO-
ckoctu. Byznem cunutars, YTO TOUKY, IPUHAJJIEKAIILE
ATON YacTH, PACIOJIOKEHbI BHYTPH TPEYTOJbHUKA,
a TOUKHU, KOTOpHIE eil He TIpPUHAJJIEKAT,— BHE Tpe-
YrOJIBbHUKA.

7.2. PaseHcmBo @uzyp.
PasHble mpey20nbHUKU

CorytacHO paHee HaHHBIM OIpeaeJeHUAM, ABa
oTpeska (yryia) Ha3bIBAIOTCS PABHBIMH, €CJI OHU CO-
BMeIlaroTcsa HaJo:KeHneM. O600IIIIM 2TO ompeseie-
HUe [IJIS IPOMU3BOJIbHBIX (DUTYP.

OnpedeneHue

[Be reomeTtpuyeckie urypbl HasbiBAOTCS PaBHbIMMU,
eC/V OHW COBMELLAIOTCS HAIOKEHNEM.

Ha puc. 55 usobpamenst ¢urypsl F, u F,.
Ecnu mpexacraButh, uro ¢purypa F, nuzobpakeHa Ha
IIPO3PAYHON IIJIEHKE, TO C IIOMOIIBI0 HAJIOMKEHU dTOU
ILUIeHKN Ha Qurypy F, (Toif mim Apyroil CTOPOHOI,
puc. 55, a, 0) MOXHO COBMeCTUTb (Gurypel F, u F,.
B rakom ciyuae ¢purypel F, u F, 1o onpefesleHUIO
PaBHEIL.

Il obo3HaueHUA pPaBeHCTBA (DUTYP MCIIOJIB3Y-
0T 3HAK MaTeMaTHUUYeCKOTO PaBEHCTBA «=». 3aINCh
F, = F, osnauaer «purypa F, paBHa purype F,».

Paccmorpum paBHBIe TpeyrogbHuxu' ABC
u A B,C, (puc. 56).

Ilo ompeneneHuio, Takue TPEYTOJBHUKU MOJK-
HO COBMECTHUTh HaJoKeHueM. OueBUIHO, UTO IPHU
HaAJIO}KEeHUU COOTBETCTBEHHO COBMECTATCSA CTOPO-

! CyH.IeCTBOBaHI/Ie TPpEeyrojbHUKa, paBHOI'O JaHHOMY, SABJIAET-

Cs OHOM M3 aKCHOM ILJIAHMMETPUH. JTa aKCUOoMa IpUBeJeHa
B mpuiokenun 1.
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§7. TpeyronbHWK 1 ero anemeHTbl. PaBeHCTBO reomeTpuyecknx Guryp

HBI ¥ YIJIBI 3TUX TPEYTOJBHUKOB, TO €CTbh KaXKAOMY
ajieMeHTy Tpeyroabuuka ABC OymeT COOTBETCTBO-
BaTh DaBHBIN ajeMeHT TpeyroabHuka A BC,. Yc-
JoBuMcs, uro B 3anucu AABC=AA BC, mbl Oy-
M YIIOPAJoYMBaTh Ha3BaHUA TPEYTOJbLHUKOB TakK,
yTOOBI BEPINIHUHBI PABHBIX YIJIOB YKa3bIBAJIUCh
B TOPAJKE COOTBETCTBUA. ITO O3HAYAET: ecau
NABC=ANABC, mo ZA=ZA,6 /B=/B,,
£ZC=/C,,AB=AB BC=B,C, AC=AC,.

Takum oOpas3oM, M3 PaBEHCTBA IBYX TPEYTOJIb-
HUKOB BBITEKAIOT IIIECTh PABEHCTB COOTBETCTBYIOIIUX
AJIEMEHTOB: TPU — JJif YIVIOB U TPU — MIJS CTOPOH.
Ha pucynkax coOOTBETCTBEHHO paBHbBIE CTOPOHEI 00BIY-
HO 0003HAYAIOT OJJMHAKOBBIM KOJUYECTBOM UEPTOUYEK,
a COOTBETCTBEHHO PaBHBIE YIVIBI — OJUHAKOBBIM KO-
JUYECTBOM Iy:KeK (puc. H6).

A BepHO JIH, UTO TPEYTOJIbHUKM, UMEIOIIIe CO-
OTBETCTBEHHO PAaBHBIE CTOPOHBI M YTJIBI, COBMEIIAOT-
ca HajoxeHreM? MOXKHO Ji IO PaBEHCTBY HEKOTODPBIX
COOTBETCTBYIOIINX 3JIEMEHTOB JIOKAa3aTh PABEHCTBO Ca-
MUX TPeyroabHrKoB? OTBETUTH Ha STU BOIPOCHI MBI
MIOTIBITAEMCS B JaJIbHEHIIeM.

Bonpocbl u 3a0ayu

YcTHble ynpaHeHuA

B

Al l Cl

Puc. 56. Tpeyronsuuku ABC
u A,B,C, paBHBI

176. Ha mpamoii oTMeueHLI TPU TOUYKH. MOI'YT JIM 9TH TOUKHK OLITH BEPIIIU-

HaMW TPEyTOJbHUKA?

177. B rpeyroabuuke KM P HaszoBuUTE:
a) yrIJbl, Ipuiexaliue K cropoue M P;
0) yroi, mpoTtuBoJe:KaIuii cropone KP;
B) CTOPOHY, MPOTUBOJEKAIIYIO yrIy K;
T) CTOPOHBI, IpUJeKaIIue K yriay P.

178. [IBa TpeyroiabHMKA PaBHBI. PaBHBI JIU UX IEePUMETPHI?
179. Ilepumerpsl ABYX TPEYTOJALHUKOB paBHLI. 00A3aTeJbHO JIM PABHBI Ca-

MU TPEYTOJbHUKU?
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Pasgen II. TpeyronbHukn. Mpu3HakK PaBeHCTBa TPEYronbHUKOB

180.

181.

182.

183.

184.

Nssectro, uro A ABC = A A,B,C,. O3Hauaer ju 3TO, UTO:

a) ACAB=ACAB;

6) AABC=AACB?

NsBectHO, uro A ABC =A DEF. Hasosure:

a) yroj, KOTOPBHIN HPU HAJNOMKEHUUN TPEYTrOoJbHHKOB COBMECTUTCS
c yrom E;

0) cTopoHy, KoTopas IpU HAJOKEHUU TPEYTOJbHUKOB COBMECTUTCS
co croponoit AC;

B) yroJ, paBubll yrouy C;

T) CTOPOHY, paBHYIO cTopoHe DE.

Mpadunueckne ynpakHeHus

HauepTure Tpeyroasauxk ABC.

a) UsamepbTe CTOPOHBI TPEYTOJLHUKA U BHEIUUCIUTE €r0 MepuMeTp.
0) BrIpe:kbTe IIOCTPOEHHBIN TPEYTOJbHUK W C IIOMOIIbIO IOJYUYeHHO-
ro 1mabJioHa HauepTUTe TPEeyTOJbHUK, PABHBIA JaHHOMY (MU CKOIIH-
py#Te MOCTPOEHHBIN TPEYTOJbLHUK Ha dKpaHe KoMmmbiorTepa). Ilouemy
TPEeYTONIbHUKY OYAYT PaBHBI?

Hauepture Tpeyronmbuaux ABC 1 BBIPEKBLTE €ro.

a) C moMOINbI0 TOJYUYEHHOTO IMabyioHa HAYEPTUTE TPEyToJib-
Huk MNK, paBubI Tpeyroabuuky ABC.

0) IIpunosxure 1mabaoH K TpeyroabHuky MNK Tak, 4TOOBI OTPE3KHU
MN u AB coBmecTuaInch, a Touku C u K Je:Kayu 10 pasHbIe CTO-
poHbI oT mpamoii AB. O6BexuTe I11a6JI0H.

B) Ilepernure pucyHok mo mpsamount AB. O6ss3arenbro ju Touku C
u K coBmanmyt?

NMncbmeHHble ynpa*xHeHunA

YpoBeHb A
B rpeyronpuuke ABC AC =6 cMm, ctopona AB menbiie BC Ha 2 cMm,

a CTOPOHHI, mpuiexxatiue K yriay C, paBHbl. HalimuTe mepuMeTp TpeyroJib-

HUEKA.

185.

Ilepumetp TpeyroapEuka ABC pasen 24 m, npuuem AB=10 w,

a cropona BC Btpoe Mmenbiie AC. HasoBute yros TpeyroibHUKA, IPO-
THUBOJIEIKAIIUNA ero HanboJIbIIel CTOPOHE.
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§7. TpeyronbHWK 1 ero anemeHTbl. PaBeHCTBO reomeTpuyecknx Guryp

186. Nssecrno, uto A ABC=AKMN . Haligure:
a) yromx N, ecau /C=125%
0) cropouy AB, eciu KM =11 cwm;
B) mepumetrp Tpeyroiabuuka KMN, ecitu AB=11 cm, MN =8 cwm,
KN =17 cwm.

187. UssectHO, uto ABAC=AEFK,
a) HagzoBure mambosninuii yroa Tpeyroiabauka BAC, eciu HamOOJIb-
mui yroa tpeyrojbHuka EFK — mpoTuBoJieskamiuii cropone EF.
06) HaszoBuTe HaMMeHBINIYIO CTOPOHY TpeyrojbHuka KEFK, ecin

AB>BC> AC.
B) Haszosure TpeyronbpHUK, paBHBIN TpeyroabEuky ABC,

188. Ha puc. 57 tpeyronsaux ABC pasen Tpe- R

YTOJBHUKY C BepImuHaMu B Toukax P, @, R. 3a-

KoHumuTe paseHctso NABC=A..., B

189. Tpeyronsuuk ABC paBeH TPEYTOAbHUKY P
¢ BepimmHaMu B Toukax X, Y, Z. 3amuinure pa- c

BEHCTBO 3THUX TPEYroJdbHUKOB, ecau AB=YZ, A

BC=7X, AC=YX,
Puc. 57

YpoBeHb b

190. Toukn A, B u C je:xaT Ha OZHOM NIPAMOH, a ToukKa D He JIeKHT
Ha mpamoii AC. CKOJIBbKO TPEYTrOJIbHUKOB C BEPIIMHAMU B JaHHBIX TOUKAX
MOKHO mocTpouTh? CrenaiiTe pUCYHOK.
191. B rpeyronsauxke ABC AB:BC:AC=3:5:7, Haligure:
a) IepuMeTp TPeyroJbHUKa, eciu BC =15 MM.
0) HAWMEHBIIYI0 CTOPOHY TPEYTrOJbHUKA, €CJIU ero IepuMeTp paBeH
60 M.
B) HAMOOJIBIIIYIO CTOPOHY TPEYIOJbLHUKA, €CJIN PA3HOCTD ABYX APYTHUX
€ro CTOPOH paBHA 4 MM.
192. Ilepumerp Tpeyronsauka ABC paBeH 18 cm, mpuuem AB+BC =
=12 ecm, BC+ AC =13 cMm. HazoBuTe yrinl, Ipujiekaliie K HanOOJIbIIen
CTOPOHE TPEYyTroJbHUKA.
193. UsBectno, uro AABC=ADEF=AKMN, upuuem /LA=45°,
ZF=80°, M =55°. Haliiure HeM3BECTHLIE YIVILI 9TUX TPEYTOJIbHUKOB.
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Pasgen II. TpeyronbHukn. Mpu3HakK PaBeHCTBa TPEYronbHUKOB

194. UssectHo, uro AABC=ADEF=AKMN , npuuem AB=9 cM,
MN =8cM, P, .. =24 cm. Haiinure HeusBeCcTHBIE CTOPOHBI BTUX Tpe-
YTOJTBHUKOB.

195. MoryT a1 ObITH PABHBIMU TPEYTOJBHUKH, ¥ KOTOPHIX HAUOOJBIINE
yribel He paBHBI? OTBEeT 060CHYIHTE.

196. Eciu mepumeTphl ABYX TPEYTOJIbHUKOB HE PABHBI, TO U CAMU TPe-
YTOJIbHUKU He paBHBI. JloKaKuTe.

YpoBeHb B
197. Ussecrro, uto AABC=AKMN u /A= /N. [loka:xure, 4T0 Tpe-
yroasHuK ABC uMeeT paBHBIE YIVIBI, HA30BUTE UX.
198. NsBecTHO, uTOo A ABC=AKMN . HaszoBure HaMMeHbIINNA yIoOJ
Tpeyroabauka ABC, ecaiu B Tpeyroabuuke KMN /K> /N, a yroi,
OpoTHUBOJEKAIIUNA cTopoHe KM, He HAaMMEHbBIITIH.
199. Tpeyronbauxk ABC paBeH TPeyroJbHUKY C BEPIIMHAMU B TOU-
kax X, Y, Z. 3anumunre paBeHCTBO 3THX TPeyTOJLHUKOB, eciu LA > LX),
LA<ZLZ, LB>/Z,
200. Tpeyroapauk ABC paBeH TPeyroJbHUKY C BEePIIMHAMHU B TOU-
kax X, Y, Z. 3anuimmuTre PaBeHCTBO 5TUX TPEYTOJbHUKOB, €CJIU
AB=YZ, L/A< /Y, a Bce cTOpoHLI Tpeyroabauka ABC umenT pas-
HbIe IJINHEI.

" &N
\ ) MNoBTOpeHne nepep usyyeHvem §8

68

TeopeTnyeckuii matepuan

e PaBEHCTBO OTPE3KOB o 2.2; 3.2

¢ PaBEHCTBO yIVIOB
m. 4.3
e YCJIOBUE U 3aKJIIOUEHNE TeOPEMbI

3apgaun
201. Ha cropoHax paBHBIX YIVIOB B u B, OTIOKEHBI DaBHBIE OTPE3KU
BA=B/A u BC=B(,. llpu nanoxenuu yrinsl B u B, u orpesku BA
u B/A, coBmecTunuch. CoBMeCTATCA JU IPH TAKOM HAJIOKEHUU OTPe3-
ku BC u BC?
202. O0mada cTOpoHA ABYX CMEMKHBIX YIVIOB [EJIUT YIoJ MEXKIY OUCCeKTpU-
caMu 3TUX YIJIOB momojaM. JIOKasKuTe, 4TO JaHHBIE YIUIBI IIPSAMEIE.
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g Mepsblii NPUSHAK pABEHCMBA
§ mpey20/1bHUKOB U €20 NpuMeHeHue

8.1. MNepBblii NPU3HAK paBeHCMBA
mpey20/1bHUKOB

B coorBeTcTBUU € ompenesieHMEM PaBHBIX (u-
I'yp ABa TPEyroJIbHUKA PAaBHBI, €CJU OHU COBMEIIa-
oTcA HajoxkeHneM. Ho Ha MpaKTHKe HAJOKUTD ONUH
TPeyroJbHUK Ha APYTroi He Bcerga BO3MOKHO. Ha-
mpuMep, TaKUM 00pasoM HEBO3MOJKHO CPAaBHUTDH IBa
3eMeJIbHBIX yUacTKa. SHAUUT, BOSHUKAET HEeOOXOIu-
MOCTH CBECTH BOIPOC O PaBEHCTBE TPEYTOJbHUKOB
K CpaBHEHUIO UX CTOPOH ¥ yIyioB. Ho Hy:KHO I mJs
yCTaHOBJIEHUS PaBEHCTBA CPAaBHUBATh BCe IIECTDH dJe-
MEHTOB TpeyroJbHuKoB? Eciu HeT, To KaKue UMEeHHO
9JIEMEHTHI ABYX TPEYTOJbHUKOB JOJIMKHBI OBITH COOT-
BETCTBEHHO PAaBHBIMU, UTOOBI JaHHBIE TPEYTOJbLHUKU
obL1u paBHBEI? OTBET HA 3TOT BOIPOC JAIOT MPU3HAKH
PaBeHCTBA TPEYTOJbHUKOB.

IlokasKeM ITepPBBIN U3 3TUX IPU3HAKOB.

Teopema (nepBblii NPU3HAK paBEHCMBA Mpey20/1bHUKOB —
Nno 0ByM CMOPOHAM U Y271y MeXAY HUMU)

Ecnv [Be CTOPOHbI W yron Mexpay HUMW OfHOro Tpe-
YrofilbHMKa COOTBETCTBEHHO PaBHbl ABYM CTOPOHAM W yriy
MeXy HUMUW Opyroro TpeyrosbHuKa, To Takme Tpeyrosb-
HWKW PaBHbI.

JokaszamenbCcmaso

O Ilycts gassl TpeyroasEuku ABC u A, B,C,,
YV KOTOPBIX AB= AlBl, AC= Alcl , LA= ZAl
(puc. 58). loraxem, utro A ABC=AA B/C,.

IMockonsry £ A =ZA,, 10 Tpeyronsaur A, B,C,
MOKHO HAJIOKUTHh Ha TPeyroabHuK ABC Tak, YTOOBI
Touku A u A, COBMECTUINUCH, a cToporsl A, B, u A C,
HaJIOXKUINChL Ha Jyun AB u AC coorBeTcTBeHHO. ITo
ycnosutro AB=A B u AC=AC,, cieroBaTenbHO,

Aj c
1

Puc. 58. Tpeyronsauku ABC

u A,B;C, paBHBI IO JByM
CTOPOHAM U YIIIy MEXLY
HUMHA
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Pasgen II. TpeyronbHukn. Mpu3HakK PaBeHCTBa TPEYronbHUKOB

Puc. 59

TR

cropoHa A, B, coBmectuTcsa co cropoHoii AB, a cTopo-
Ha A,C, — co croporoii AC. Taxum o6pasom, Touka B,
COBMECTHUTCA ¢ TouKoi B, a Touka C, — c Toukoii C,
TO ecTb cTOpoHbI B,C, 1 BC TaksKe cOBMeCTATCA. 3HA-
unuT, Ipu HasoxeHuu tpeyronbHukun ABC u A, B,C|
coBMecTATCcA moyHOcThIO. Mrak, AABC=AA BC,
o onpenesernto. Teopema nokaszana. W

3aaava
OTtpesku AB u CD nepecekatotcs B Touke O, KOTOpas
ABNISETCS CepeAMHON KaxAoro u3 Hux. [okaxuTe pa-
BeHCTBO TpeyronbHukos AOC u BOD (puc. 59).

PeweHwne
B TpeyronbHukax AOC u BOD AO = BO w CO = DO
no ycnosuro, £ZA0C = ZBOD no Teopeme 0 BepTu-
KanbHbIX yrnax. Takum obpasom, AAOC = ABOD no
NepBOMy NPU3HAKY PABEHCTBA TpeyroJibHUKOB.

IIpakTryeckoe 3HaueHUe AOKA3aHHON TEOPEMBI
OUEBUIHO U3 TAKOI'O IIPHMepa.

IIycTts Ha MecTHOCTH HEOOXOZUMO OIpPEeAeUTh
paccTosHNe MexAy ToukamMu A u C, mIpaMOil IIpo-
X0 MeXKIy KOTOpbIMH HeBo3MoiKeH (puc. 60). Onuu
U3 CII0COO0B M3MEPEeHUS CIELYIOI[Uii: Ha MECTHOCTU
BBIOMPAIOT HEKOTOPYI0 TOUKY O, K KOTOPOH MOYKHO
npoutu u3 Touek A, C, B, D, u Ha nayuax AO
u CO otkaageiBaioT orpesku BO =AO u DO =CO.

L

L]
=
-
=
=
=

Puc. 60. Onpe,uene}me pacCTodAHUA Ha MECTHOCTH C IIOMOIIIBIO IIEPBOT'0 IIPHM3HAKA PaBEeHCTBa

TPeyTroJJbHUKOB
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§8. lNMepBbI NPU3HAK PaBEHCTBA TPEYTOMbHUKOB W €ro MprMeHeHne

Torma, corjgacHO TNpeAbIAYINEH 3amaue,
A AOC=ABOD no nepsoMy IpHU3HAKY PaBeHCTBA
TpeyroabHnKoB. OTCIOa CIeyeT, UTO MCKOMOe pac-
croaune AC paBHO paccTosHUIO BD, KOTOPOE MOMKHO
U3MEPUTh.

8.2. Onposep)keHue ymsep>KOeHUi.
Konmpnpumep

IIpoananmsupyem IepBbIII TPU3HAK pPaBEeHCTBA
TPeyroJbHUKOB. COTJIaCHO eMy [AJIA JTOKa3aTeJIbCTBA
PaBEHCTBA ABYX TPEYTOJIbHUKOB HOCTATOUYHO JIOKA3aTh
PaBEHCTBO TPEX Iap COOTBETCTBYIOIIUX JIEMEHTOB —
IIBYX CTOPOH U yriia Me:xay HuMu. TpeboBaHue TOTO,
4TOOBI PaBHBIE YIJIBI 00A3aTEJBHO JIEKATU MEKIY
PaBHBIMU CTOPOHAMU, ABJISETCA OUEHBH BAYKHBIM.

IelicTBUTEIBHO, PACCMOTPUM TPEYTOJbHU-
ku ABC u A B/C, (puc. 61). OHu He paBHBI, XOTA
UMEIOT JBe IIapbl COOTBETCTBEHHO PABHBIX CTOPOH
(AB=A B, BC=B,(,), nockoiIbKy paBHble yIibel C
u C, 1exxar He MeKAy PaBHBIMU CTOPOHAMIU.

C moMOIIbI0 IPUBEIEHHOI0 IPUMepa MBI II0-
KasaJii, uTO yTBep:KJeHue «Ecam nBe CTOPOHBI U He-
KOTOPBIN YToJI OTHOTO TPEYTOJBHUKA COOTBETCTBEHHO
PaBHBI JBYM CTOPOHAM M HEKOTOPOMY YIVIy JPYTOTO
TPEYTONBHUKA, TO TaKWU€e TPEYTOJbHUKY PAaBHBI» SABJIA-
ercs OIMO0UHBIM. VHaue TOBOPS, MBI OIPOBEPIVIA 3TO
yTBep:KIeHNe KOHKPETHBIM IpuMepoM. Takoi mpumep,
C TIOMOIIIBI0 KOTOPOT'0 MOYKHO ITOKa3aTh, UTO HEKOTO-
poe o0Iiee yTBEP:KIECHUE ABJIAETCA HEIPABUJILHBIM,
Ha3bIBaeTCA KOHTpHpuMepoM. IIpmHIIUII mocTpoeHUA
KOHTPIpUMEpPA AJA ONPOBEDPIKEHUA HEIPaBUIBHOTO
YTBEPKAEHUA JOBOJBHO IIPOCT: HYKHO CMOJEINPOBATH
CUTYyaIuIo, KOT/Jla YCJIOBYE YTBEPIKIEHUA BBITIOTHAETCH,
a BaKJIIOUeHue — HeT.

MzobpasuM cxeMaTHUUYECKHU OIPOBEP;KEHUE yT-
BEPIKJIEHUSA ¢ TIOMOIIIBI0 KOHTPIPIMeEpA.

YTBEPXOEHWNE KOHTPITPNMEP
Ecau A, to B A, wo ve B

Puc. 61. [IBe CTOPOHBI
¥ YTOJI ABYX TPEYTOJbHU
KOB COOTBETCTBEHHO PaB-

HbI, HO CAaMHt TPEYTOJIbHU-

KU He PaBHBI

KOHTPHPMMep -

OT NatnHckoro “KOHTpa»
npoTus

www.e-ranok.com.ua

Al

€-raNOK



Pasgen II. TpeyronbHukn. Mpu3HakK PaBeHCTBA TPEYronbHUKOB

72

Kourpnpumepsl mcmonb3yioTcsa TOABKO s
OIIPOBEPKEHNS HEMPAaBUJBHBIX YTBEP:KAEHUI, HO
He IJIs IOKAas3aTeJbCTBa MIPAaBUJILHBIX. 3aMETUM TaK-
JKe, UTO He BCSAKOE OIIMOOYHOE YTBEP:KACHUE MOXKHO
OIIPOBEPTHYTH KOHTpIpuMepoM. Eciu ajsa omposep-
JKeHUA HEKOTOPOT'0 YTBEP:KAEHWS He yAAJOCh IOJ0-
0parb KOHTPIIPUMED, 9TO He O3HAUAeT, UTO JaHHOE
YTBep:KIeHUEe BEPHO.

OmnpoBep:keHNe YTBEPKIEHUN C IIOMOIILIO
KOHTPIIPUMEPOB NpUMeHseTCsA He TOJbKO B MaTe-
matuke. IlycTb, Hampumep, HEKTO YTBEPIKIAET, UTO
BC€ NITHUIIHI, KOTOPbIE BOJAATCA B YKpawWHE, OCEHBIO
yJIeTaioT Ha IOT. ITO YTBEPIKIeHUEe MOXKHO OIIPOBEP-
THYTb, IPUBEISI B KauecTBe KOHTPIPUMEPA BOPOOLEB.
A ompoBeprHyTh yTBep:KIeHUe «B pycckoM sA3bIKe
HeT CYIIeCTBUTEILHOT0, B KOTOPOM COAEpPKaJIuCh Obl
MATH COIVIACHBIX IOJPAT» MOYKHO C IIOMOIIIBIO CaAMOI'0
CJIOBA «KOHTPIIPUMED».

Bonpocbl U 3ada4u

YcTHble ynpaKHeHuA

203. B rpeyronsEurkax ABC u A B,C, AC=AC u BC=B,_C,. Kakoe
PaBEHCTBO HEOOXOAMMO HOOABUTH K YCJIOBMUIO, UTOOLI PABEHCTBO AAHHBIX
TPEYroJILHUKOB MOYKHO OBLIO JOKAa3aTh II0 IIEPBOMY IIPU3HAKY?

204. B tpeyroasaurkax ABC u A/BC, AC=AC, u £C=ZC,. Kakoe
pPaBeHCTBO HeOOXOAMMO AO0ABUTH K YCJIOBMUIO, UTOOBI PABEHCTBO MaHHBIX
TPEyTOJbHUKOB MOYKHO OBLJIO JOKA3aTh II0 IIEPBOMY IIPU3HAKY?

205. MoxHO 11 yrBep®naTh, uto NAABC=ADEF, ecitu AB= DE,
AC=DF, LA=/LE?

206. Eciiu cymMMa IBYX CTOPOH M YroJI MEXKAY HUMHU OLHOT'O TPEyTroJIbHUKA
COOTBETCTBEHHO PABHBLI CYMMe ABYX CTOPOH U YIVIy MEXKAY HUMHU APYIOro
TPEYTrOJIbHUKA, TO TAKHE TPEYTOJbHUKN PABHBI. BepHO J1 9TO yTBEpIKIe-
ume? IlpuBenure KOHTPIpUMED.
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§8. lNMepBbI NPU3HAK PaBEHCTBA TPEYTOMbHUKOB W €ro MprMeHeHne

-~ Tpadumueckne ynpakHeHunA

207. HauepTure ABe IpsaMbIe, IIepecekammuecs B Touke O.
a) Ormo:KuTe Ha OTHOUM MPAMOM ITO pasHble CTOPOHBI OT TouKu O pas-
uele otpesku OA u OB, a Ha apyroii — pasuble oTpesku OC u OD.
06) Coemunute mocyenoBareabHo Touku A, C, Bu D. Beigenure 1se-
TOM IIaphl PABHBIX TPEYroJLHUKOB. Kak JOKasaTh MX PaBEHCTBO?
208. Haueprure Tpeyronbaurx ABC.
a) Ot ayua AC orno:xkure yrom CAM, paBuwiii yriy CAB, Tak, 4To-
Ob1 TouKu B u M Jje)kayu 10 pasHble CTOPOHBI OT mpsamoit AC.
06) Ha myue AM ormo:kute orpesok AD, paBHbI orpesry AB. Co-
equnute touku D u C.
B) [llokaskuTte paBeHCTBO TpeyroibHUKOB ABC u ADC 1o nepBomMy
IpU3HAKY PaBEHCTBA TPEYTOJIbHUKOB. Kak HY:KHO IeperHyTh PUCYHOK,
YTOOBI ZIOKA3aTh PABEHCTBO 3TUX TPEYTOJIbHUKOB II0 OIIPeIeeHII0?

Aa [lncbMeHHble ynpakHeHUsA

YpoBeHb A

209. ITo gaHHBIM puc. 62 JOKaXHUTe PaBEHCTBO TPEyroJbHUKoB ABC
u ABC,

210. Ha puc. 63 £LBAC=ZDAC, AB= AD. Jloka)XuTe paBeHCTBO Tpe-
yroapaukoB ABC u ADC.

211. Ha puc. 64 LABD=/CDB, AB=CD. Jloka:XuTe paBeHCTBO Tpe-
yroabHuKkos ABD u CDB.

B

3

Q B B ¢
B, A C

B \<\/ A D

A, 8 ¢, D
Puc. 62 Puc. 63 Puc. 64
73
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212. Yepes Toury D — cepepuny orpeska AB — mposenerna npamasa CD,
NepneHIuKyIApHas AB.

a) HoraxkuTe paBeHCTBO TpeyroiabHuKoB ACD u BCD.

0) Haminure nauny orpeska BC, eciu AC =8 cwm.
213. B tpeyronpauxke ABC AB=CB, LA=/C. Touka M — cepenu-
Ha ctopoHbl AC.

a) HokaxuTe paBeHCTBO TpeyroabHUKOB ABM u CBM.

0) Haiigure yron ABM, ecniu LCBM = 25°.

214. C moMoIbso pUCYHKA-KOHTPIPUMEDPA ONPOBEPTHUTE YTBEP:KICHHE:

a) ecau Touka C JeKut Ha Jyde AB, TO OHA JIEXKUT MEKIY TOUKA-
Mu A u B;
0) ecJyiz IBa PaBHBIX yIJIa UMEIOT OOIIYIO BEPIIUHY, TO 9TU YIJIBI Bep-
THKAaJbHBIE.

215. C nomoIpi0 puCyHKa-KOHTPIIPIMEPA OIIPOBEPTHUTE YTBEP:KICHHE:
a) ecau ayu OC pmenut Tymoit yron AOB Ha gBa yria, To o0a 9Tu
yIJia OCTphIe;

0) ecau gBa Jyua He IIepeceKaroTcs, TO OHU IapaJliesbHbI.

YpoBeHb b
216. Ha puc. 65 AD= AE, BD =CE. lokaxure, uro £B=ZC,
217. Ha puc. 66 Touka C — cepenuna orpeska AE, AB=DE, £1=/2.
Hoxkaskure, uro BC = DC.

A B D
D E
1 2
0 A C E
B C
Puc. 65 Puc. 66

218. B tpeyrombauke ABC £ A= /C. Ha croponax AB u BC oTiosxe-
HBI paBHBIe OTpe3ku AA, u CC, coorBercTBeHHO. Haiinure niuny orpes-
ka AC,, ectu CA, =14 cm.

219. B tpeyronbuuxke ABC AB=CB. Buccekrpuca yria B mepe-
cexaet cropoHy AC B Touke D. Hailimurte namny orpeska AD, eciau
AC =8 cm.
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220. Ussecrrno, uro AABC=AABC,. Ha croporax AB u A B, or-
JoXkeHbl paBHble oTpeskun AD u A, D, coorBercTBeHHO. JloKa:KuTe, UTO
AACD=AACD,.
221. UssectHo, uro AABC=AA BC,. Touku D u E — cepeJuHbI CTO-
por ABu BC, a Touku D, u E, — cepenunsl cropoH A B, u B,C, coot-
BeTcTBeHHO. Jlokaxkute, uro DE =D, E,.
222. C noMoIbo PUCYHKA-KOHTPIIPAMEDPA OIPOBEPTHUTE YTBEPsKIeHHe:
a) ecyu mpAMad MapaJijiejbHa CTOPOHE TPEYroJLHWKA, TO OHA Iepe-
CEKaeT JIBe PyTUe ero CTOPOHHI;
0) ecyu gBa yriia UMeIOT OOIIYIO CTOPOHY U B cyMMe cocTaBisaioT 180°,
TO 9TH YIJIBI CMEKHBIE.
223. C noMoIIbI0 PUCYHKA-KOHTPIIPHUMEPA OIPOBEPTrHUATE YTBEPKIACHNUE:
a) ecau IpsaMas IIepeceKaeT OAWH M3 [IBYX MapaJljebHBIX Jydeil, TO
OHa IIepeceKaeT M BTOPOU JIyd;
0) ecau OUCCEKTPUCHI ABYX YIVIOB SABJIAIOTCS AOMOJHUTEIbHBIMU JIY-
YyaMH’, TO 3TH YIVILI BePTUKAJIbHEIE.

YpoBeHb B
224, B rtpeyronpauke ABC AB=CB. Buccexkrpuca yria B mepecexaer
cropony AC B Touke D. [lokaxkure, uro npambie AC u B TepIeHIUKY-
JISAPHBI.
225, Yepes cepenuny orpeska AB mposeseHa npamas [, HepHeHIUKY-
agpHaa npamoinn AB. Jlokamkure, 4TO KasKJas TOYKA IIPSIMOM | paBHO-
ymajgeHa (JIe;KUT Ha OJWHAKOBOM PAaCCTOSHUM) OT Touek A u B.

~
\J lNoBTOopeHne nepepn msyvyeHvem §9
TeopeTnyeckun matepuan

e TeopeMa O CMEKHBIX yIVIaX 1 €€ CJIeJCTBUA . 5.2; 6.3

e TEPHeHANKYJIAPHbIE IPAMBIE

3apaun
226. IIpencrasbTe, 4YTO HA PUCYHKE M300paskeHa Iapa CMeKHBIX YIVIOB U X
ouccexTpucekl. Kakoe HamboJbIllee KOJIUYECTBO MPSIMBIX YIJIOB MOYKET OBITH
Ha TaKOM PHUCYHKe?

227. Ha cropoue BC tpeyrompuuka ABC oTmeueHa ToukKa M, IpuueM
A BAM =/ACAM. Haiinure rpagycubie Mepbl yriioB AMB u AMC.
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MepneHOUKynsp K npamoii.
§9 | paccmosnue om mouku do npAmoii

AI\C

Puc. 67. Ilpamasa AA,
IIPOXOJUT Uepes TOUKy A
U IepreHANKYJIsIpHa
mpsaMoi a

76

9.1. CywjecmsoBaHue U eOUHCMBEHHOCMb
npsimoii, npoxoosiujeli Yepes
OGHHYI0 MOYKY nepneHOUKyNspHO
OaHHOII hpamoli

IIpusHaku paBeHCTBa TPEYrOJbLHUKOB IIPUMe-
HAIOTCA HEe TOJBKO IJIA peleHusd 3aad, HO U JIJId 10~
KasaTeJbCTBA HOBBIX I'€OMETPUYECKUX YTBEPKICHUN,
B YACTHOCTH U TeX, B (DOPMYJMPOBKAX KOTOPBIX HE
YIOMHUHAETCA TPEYroJbHUK. [[oKasKeM ¢ IIOMOIIBIO
IIepBOro MIpH3HaKa PaBEHCTBA TPEYTOJbHUKOB Teope-
My O IPAMOM, MPOXOAAIIEN Yepe3 JaHHYI0 TOUKY ILJIO-
CKOCTH MNEePHeHAUKYJIAPHO SAHHON IPAMOIL.

Teopema (0 Cyuw,eCmsoBAHUU U eOUHCMBEHHOCMU
nepneHOUKynspHol npamoli)

Yepes nobyio TOUKY MIOCKOCT MOXHO NPOBECTM NPSAMYIO,
nepreHAnKYNSpHYIO A@HHOM, U TONIbKO OfHY.

Ilepen mauayioM JOKasaTeJbCTBA TEOPEMBI IIPO-
amaausupyeMm ee opmyaupoBry. Teopema comep:xuT
IBa YTBEP:KICHUSI:

1) cymecTByeT mpaMas, IPOXOAAIIAsa uepes
TaHHYIO TOUKY IIJIOCKOCTH U IEePIeHINKYIIpHasd JaH-
HOH IIPAMOIL;

2) Takas mpsaMas eINHCTBEHHA.

IlepBoe yTBep:;KJeHNE TEOPEMBI TOBOPUT O CY-
uecmeo6anul IPSAMON C OINCAHHBIMY CBOICTBaMU,
BTOpOoe — 0 ee eduHcmeennocmu. Kaxxnoe u3 atux
YTBEPIKICHNIT HEOOXOAMMO JOKAa3aTh OTAEJILHO.
JlokazamenbCmaso

[0 PaccmoTpuM cHauaja caydail, KOrga JaHHAs
TOYKA He JIeXKUT Ha TAHHOW IPAMOM.

1) Cywecmeoeanue. Ilycts nambl npamad a
U ToOuKa A, He Jjekallas Ha JaHHOW IpsaMoii. BruI-
Oepem Ha mpaMoil a Toukum B m M TakK, UTOOBI
yroa ABM 06bL1 ocTpeiM (puc. 67).
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§9. lMepneHaukynap K NpaMoWn. PaccTosHWe OT TOYKM L0 NpSMONn

C mOMOIIBI0 TPAHCHOPTHPA OTJIOKUM OT JIY-
vya BM yron CBM, paBubIll yrmy ABM Tak, 4TOOBI
TouKu A m C JeKaju 10 PasHbIe CTOPOHBI OT IIPA-
Mot a. Ha nyde BC orno:xum orpesok BA,, paBHBI’
orpesky BA, u coequaum Toukn A u A,. Ilycte D —
TOuKa mepecedenns orpeska AA; ¢ npamoii a.

Paccmorpum tpeyroapEukun ABD u A BD.
OHu wumeroT o06myio cTopoHy BD, a LABD=
= /A BDu BA= BA, no nocrpoerno. Takum obpa-
oM, AABD=AABD mo nepBoMy NpPU3HAKY pa-
BeHCTBAa TpeyroJbHMKOB. OTcioma ciegyer, UYTO
ZADB=ZA DB. Ho sTu yribl CMeXXHBIE, IO3TOMY
II0 TeopeMe O CMeXHBbIX yrnax LADB=/A DB=
=180°:2=90° Urak, npamaa AA, nepneHIuKyIap-
Ha IpaAMOHU a.

2) Eduncmeennocms. IIpuMeHuM MeTOn I0-
Ka3aTeJIbCTBa OT IIPOTUBHOTO.

IIycTs uepes TOUKy A IPOXOAAT ABe IpsAMbIe b
u b, nepneHAUKyNIApHbIe npaMoil a (puc. 68). Tor-
Ia II0 TeopeMe O IBYX IPAMBIX, IePIeHINKYIIPHBIX
Tperbeii, b|b,. Ho 910 HEBOZBMOKHO, TIOCKOIBKY TIPs-
Mble b u b, umelor obmyio Touky A. Wrak, Hame
MIPeII0JIOKeHe HeBEPHO, TO eCTh ImpAMas, IMPOXOIs-
mas Jyepes TOUKY A MepIeHAuKYJIAPHO NpAMOHN a,
eIMHCTBEHHA.

Temepb paccMOTpPUM cJyuaii, Korga Touka A
JeKuT Ha upAamon a. Ot ir060i MOMyIpAMON IPS-
MO a ¢ HAYaJbHON TOYKON A MOXKHO OTJIOMKUTH
mpamoii yroa (puc. 69). Orciona BEITEKAET CYyIIIeCTBO-
BaHUe IePIeHINKYJIAPHON IPAMOM, ComepKaIlei cTo-
POHY 3TOrO yIJIa.

IlokasaTeIbCTBO €TWHCTBEHHOCTU TAKOM MPH-
MO TIOBTOPAET JOKAa3aTeJbCTBO, IIPEICTABIEHHOE BhI-
mre. Teopema noxasana. W

YTBep:KIeHUA O CYIIeCTBOBAHUYU U €JUHCTBEH-
HOCTH y:Ke BCTPeYaJuCch HaM B aKCUOMAaXxX, HO He-
00X0AMMOCTh IOKAa3bIBaTh MX BOSHUKJA BIIEPBBIE.
B maremaTuke cyiecTByeT IeJbIH pAJ TeOpeM, aHa-
JIOTUYHBIX AOKA3aHHON (X HA3LIBAIOT TeopeMaMu

a

Puc. 68. K mpeamnooxeHnio

0 TOM, 4TO IpAMBle b u b,

TIEPIEHANKYIAPHLI IPAMON a
¥ IPOXOJAT uepe3 TOUKy A

A

Puc. 69. Ot 11006011 TOJTy-

IPAMON IPAMOHM @ MOYKHO

OTJIOKUTH IIPAMOMN yTOJI

www.e-ranok.com.ua
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5
Puc. 70. Orpesox AB —

MEePIEeHAUKYIAP K MpPs-
MO a

78

CYyLIIECTBOBAHUA U eTUHCTBeHHOCTH). OOIIUi ITOIXOL
K TAKMM T€OPEeMaM COCTOHT B OTAEJbHOM JOKA3aTe b
CTBE KaKJOI0 U3 JBYX YTBEPKIEHMUI.
Heo0xoamMocTh ABYX OTAEIbHBIX 9TAIOB JOKA3a-
TEJILCTBA B IIIYTKY MOKHO IOSICHUTH TaK: YTBEPIKIEHIE
«Y ApakKoHa ecThb I'0JIOBa» He 03HAUAET, UTO 9Ta T'0JIOBA
eIuHCTBeHHAas. [[0KasaTebCTBO CYIIIeCTBOBAHUSA OIIPe-
IeJIEHHOM reoMeTPUUYecKOll (PUTypHI dallle BCEr'O0 CBO-
IUTCSA K OMMCAHUIO CIT0co0a ee MOTyuYeHusa. EnHCTBeH-
HOCTb OOBIYHO JOKA3LIBAIOT METOAOM OT IIPOTHUBHOTO.

9.2. NMepneHOuKynap. PaccmosiHue

om mMoyku 0o hpsamou
OnpedeneHue

MepneHauKynapom K faHHOW NPSMON, NPOBEAEHHbIM
M3 TOYKU A, Ha3bIBAETCS OTPE30K MPSMOW, NMepneHanKy-
NAPHOW OAHHOW, OLHMM M3 KOHLLOB KOTOPOro SBMAETCA
To4yka A, a BTOpbIM (OCHOBaHMEM nepneHauKynapa) —
TOYKa mepeceyveHms 3TUX NPSMBbIX.

Ha puc. 70 orpesok AB sBisercsa IepHeHIN-
KyJIIpOM K OPAMON @, IPOBEeIEHHBIM M3 TOUKH A.
Touka B — ocHOBaHMe dTOTO mepleHAnKyaApa. 1lo-
CKOJIBKY TIO IIPEABIAYIIE TeOpeMe uepes TOUKY A MOXK-
HO IIPOBECTU eINHCTBEHHYO TPAMYIO, IIEPIEHANKYIIAP-
HYIO IPAMOH @, TO OTPe30K AB — eTUHCTBEHHBIN IIep-
MeHIUKYJISAP K IPAMON 4, IIPOBEIEHHBIN M3 TOUKU A.

W3 moxasaHHOI TEOPEMBI CJIEIYET, UTO U3 MOUKU,
He nexcaujell Ha 0AHHOU NPAMOL, MOHCHO NPOGecmU
K 9mot npamoi nepneHOUKyiap, U MOLLKO 00UH.

9TO yTBED:KJEeHUE HAa3bIBAIOT TEOPEeMOM O Cy-
IECTBOBAHUU ¥ €IUHCTBEHHOCTH TEePIeHIUKYIsIpa
K IPAMOM.

OnpedeneHue

PaccTtosiHnemM OT TOYKWU A0 MPSAMOWN, HE MPOXOAsLLen
4yepes 3Ty TOYKY, Ha3blBAeTCA ANMHA NeprneHAnKynspa,
NPOBEeAEHHOrO 13 AaHHOW TOYKM K AaHHOW NMPSMOWN.
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§9. lMepneHaukynap K NpaMoWn. PaccTosHWe OT TOYKM L0 NpSMONn

Wuorma paccTosgHreM OT TOYKHK IO IPSIMOI Ha-
3BIBAIOT CAM STOT MEpPIeHAUKYJIaAp. Takum oGpasom,
oTpe3ok AB (cMm. puc. 70) ABIsgeTCA PACCTOSTHUEM OT
TOYKN A 10 IpamMoi q.

3aaava
Toukn A u C nexaT No OfHY CTOpPOHY OT npamoii a, AB
M CD — paccTosHUs OT AGHHLIX TOYeK A0 MpSMOU a,
npuyem AB = CD (puc. 71). Dokaxute, uto AD = CB.
PeweHue
Paccmotpum tpeyronbHukmu ABD u CDB. Y Hux cTopo-
Ha BD obwas, AB = €D no ycnosuto. TTo onpeaenexHuto
paccTosHUS OT TOUKM A0 npsmor AB u CD — nepnek-
AUKYNApLL K NpsSmou a, To ectb LABD = ZCDB = 90°.
Toraa AABD = ACDB no nepsomy npusHaxky paseHcTea
TpeyronbHUKoB. M3 3toro cneayert, uto AD = CB, uTo
W TpeboBanocb A0KA3ATb.

Bonpocbl u 3a0ayu

YcTHble ynpaHeHuA

228. MoryT Jiu gBa yIya TPeyroJbHUKA ObITh npambeiMu? Ilouemy?

Puc. 71

229, Ha npamoii orMedeHa TouKa. CKOJIBKO 4epe3 3Ty TOYKY MOMKHO IIPO-

BECTHU:

a) MOPSAMBIX, IEPIEHANKYIAPHBIX TaHHOU IPIMOIL;

0) HepHeHIUKYISPOB K JaHHOU IPIMOM?

Wsmenarca au OTBEeThI, €CJIN TOUKa He 6y,ue’r JIeKaTb Ha I[aHHOﬁ

npAMoii?

230. Cpenu reomeTpuuecKux (PUIyp € 3aJaHHLIMI CBOMCTBAMY YKAMKUTE Te,

KOTOpPbIE€ CYIIECTBYIOT U ABJIAIOTCA €IJMHCTBEHHBIMM:

a) JIydY, MOTIOJHUTEJIbHBIN K JaHHOMY JIyUy;
0) OTpes3oK, PaBHBIN JAHHOMY OTPE3KY;

B) YTOJI, CMEXKHBIN C JaHHBIM HEPa3BEPHYTHIM YIJIOM;

T) yToJI, BepTUKAJILHBINA JaHHOMY HEpPa3BepPHYTOMY YIJIY.

www.e-ranok.com.ua

79

©-RANOK



Pasgen II. TpeyronbHukn. Mpu3HakK PaBeHCTBa TPEYronbHUKOB

231. Cpenu reoMeTpuuecKux (PUIyp € 3aJaHHBIMU CBOMCTBAMU YKAIKUTE
Te, KOTOPbIe CYIeCTBYIOT, HO He ABJIAIOTCA €JUHCTBEHHBIMU:

\

a) mpaMas, mapaJjiielbHas JAHHOW IIPSAMOM;

0) mpsaMas, IPOXOAAIas Uepes TOUKY BHE HJAHHOMW IPAMON W ImapaJ-
JeJIbHAS TaHHON IPSMOI;

B) TOYKA, ABJSIONIAACT KOHIIOM JaHHOTO OTPE3Ka;

I) TOYKa, AedAlas JaHHBIA OTPEe30K IIOI0JIaM.

lpadnueckne ynpakHeHus

232. TIpoBenuTe NPAMYI0 4 W OTMETbTE TOYKY A, He JeKallyr Ha 3TON
IIPSIMOIL.

a) C momoIbio YyroabHUKA IIPOBEIUTE Uepes TOUKY A meprmeHIuKy-
Jsap AB K JaHHOI IIPSIMOIL.

0) UsmepbTe paccTosHUE OT TOUKU A 0 IPAMOU a.

B) OrMeTbTe Ha JaHHOI Hmpamoi Touky C, He COBIAMAIOIIYIO C TOY-
koit B. U3mepbTe oTpe3ok AC u cpaBHUTE €ro AJIUHY C JJIUHON
orpeska AB. BeIckasKuTe IpPeAIoNoKeHre O CPAaBHEHUM AJUHBI OT-
peska AB u IJIUH IPYTUX OTPE3KOB, COENUMHSIONINX TOUKY A ¢ Tou-
KaMu IIpAMoOi a.

233. IIposeauTre IpAMYI0 b M OTMETbTE HAa Hell TOUKy B.

a) C moMmoIIbi0 yroJibHUKA MPOBEJUTE Uuepe3 TOUKY B mpamylo, mep-
MeHAUKYIAPHYIO IPAMOI b, M OTMeTbTe Ha Hell TOUKy A.

0) Ha mpamoii b mo pasHBIE CTOPOHBI OT TOUKH B oTiaoxKwuTe
paBubie otpedku BC um BD. Coemuaute Touku C u D c Tou-
Koii A. Pasubl qu Tpeyroabauku ABC u ABD? Ilouemy?

NMncbmeHHble ynpa*xHeHnA

YpoBeHb A

234, B rpeyronsauke ABC .~ B=90°. HaszoBuTe 0Tpe30K, KOTOPLII ABJIA-
eTCs PaCCTOSHUEM:

a) ot Touku C mo upsamon AB;
0) or Touku A mo mpamoit BC.

235, Toukun A, B u C He jgexxarT Ha ogHOU mpamoii. Orpesox AD —
paccrosuue oT Touku A mo nmpamoui BC. Kakoit oTpes3ok ABJseTcA pac-
CTOSIHHEM OT TOUKM (C J0 mpsamoii AD?

80
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§9. lMepneHaukynap K NpaMoWn. PaccTosHWe OT TOYKM L0 NpSMONn

236. Yepes TOUKY Ha ILJIOCKOCTU IIPOBEAEHBI TPU MpAMbie. CKOJIBKO MIPAMBIX
YIJIOB MOJKeT IIpU 3TOM 06pasoBarbcsa? PaccMoTpuTe Bee BO3MOMKHBIE CIyUaH.
237. Orpesku AC u BC — mepueHIUKYJIAPLI, IPOBELEHHLIE U3 TOUeK A
u B K npamoii ¢. MoryTt au Touku A, B u C He JeXaThb Ha OTHOH IIPHA-
moii? OTBeTr obocHyiiTe.

YpoBeHb b
238. Touka A JexuUT Ha IPAMOHI @, a ToUuKa B jesxuT Ha npamoir b. Orpe-
30k AB — paccTosHUe OT TOUKKH A [0 IpaAMOIil b 1 paccTosHUE OT TOUKu B
mo mpsamoii a. OmpenenanTe B3aMMHOE PACIIONIOMKeHNe IPAMBIX a u b. OTBer
obocHYyIiTe.
239. Ha nnockoctu mauel Touku A, B, C, D, E. Ompepenure, Kaxue
YyeThIpe M3 9TUX TOUEK JiedKaT Ha OJHOU mpAMoil, eciiu BD — paccros-
Hue oT Touku B mo mpamoii AC, a ED — paccrosguue oT Touku E mo
npamounn BD.
240. UssectHo, uro AN ABC=AKMN u orpesokx AC — paccTosgHHe OT
rouku A mo mpamoii BC. Kakoil oTpe3oK ABISeTCA PACCTOSHUEM:

a) or touku K pmo mpamoit MN;

6) ot Touku M pmo mpamonnt KN?
241. UsBecTHO, uTo AABC=AABC, u TOuKa B J€XHUT Ha OTpe3-
ke CC,. Kakoii OTpe30oK ABJIAETCA PACCTOSHUIEM:

a) OT TOUKU A 0 IpAMOU CC;;

0) or Touku C mo upsamoit AB?

YpoBeHb B
242, Touxa D mexuT BHYTPH HepassepHyToro yriaa B. Orpesku DA
u DC — paccTofAHUA OT TOUKU D 10 CTOPOH yria, mpuueM DA = DC

u BA = BC. Jloxkaxure, uto gyu BD — 6uccekTpuca yria B.

243. Touxka C — cepenuHa oTpeska AB, orpesok DC — paccrosnue
or Touku D nmo mpamoit AB. [lokaskure, uro syu DC — OucceKTpuca
yrna ADB.

244, PaccrosHus ot ces AHTOHOBKA 1 BoJbHOE [0 IPAMON aBTOMArUCTPa-
JU PABHBI 5 KM U 7 KM COOTBETCTBeHHO. MOJKeT JIM paccTOsSHUE MeXKIY
AnToHOBKOII 1 BoabHBIM OBITHL paBHBIM 12 KM; 2 KM? OTBeT oGoCHYITe.
245. Orpesku AA, u BB, — paccrosanusa or Touek A um B po mpa-
MOIi ¢ cooTBeTCTBEeHHO. IIpu KaxkoMm ycaoBuu npsambie ABu ¢ 6yayT mep-
neHauKyaapaeiMu? OTBeT 000CHYHITE.

81

www.e-ranok.com.ua

©-RANOK



Pasgen II. TpeyronbHukn. Mpu3HakK PaBeHCTBa TPEYronbHUKOB

C MNosTopeHne nepepn usyyeHmem §10

82

TeopeTnyecknn matepuan

e oOIpenesieHnudA TPEeYroJIbHUKAa U ero 3JIEMEHTOB o 7.1: 7.2
RPN SN

e paBHBIE TPEYTOJIbHUKU

3apaun

246. B tpeyronmbuuke ABC touka M — cepenuua cropoubl BC. JlaHHBII
TPEYTrOJbHUK Neperuyau mo npamoir AM, npuuem yrasl AMB u AMC
u otpesku MB u MC coBmectuiuch. COBMECTATCS JIW IPU TAKUX YCJIOBUAX
yrael AMB u ACM ; ortpesku ABu AC?

247. Ussectro, uto AABC=A A B,C,. Ha croponax BC u B,C, ormeue-
HBI Touku M u M, coorBercTBeHHO, mpuueM AABM =/AA B M,. [oka-
JKHUTe PaBeHcTBO Tpeyroabaukos ACM u A,C/M,.
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10 Bmopoii npusHAK pdaBeHCMBA
§ mpeyz0/1bHUKOB U €20 npumMeHeHue

10.1. Bmopoii npusHaKk paseHcmsa
mpey20/1bHUKOB

B nepBom mpusHake paBeHCTBa TPEYTOJIbLHUKOB
PaBEHCTBO ABYX TPEYTOJHHUKOB OBLIO OKA3aHO IIO
TPEM 9JIEMEHTaM: ABYM CTOPDOHAM U YIJIY MEXKIY HU-
mu. OTHAKO 9TO He eJUHCTBEHHBLIN BO3MOYKHBIN HA0O0OD
3JIEMEHTOB, PABEHCTBO KOTOPBIX TapaHTUPYET PaBeH-
CTBO TpeyroybHUKOB. Ellle ofuH TaKoil Habop — 9TO
CTOpPOHA U TIpUJeKaIiue K Hell yTIJIbL.

Teopema (Bmopoli NpusHAK paBeHCMBA mpe-
Y20/IbHUKOB — NO CMOPOHe U Npunexauyum
K Heli y2nam)

Ecnv cTopoHa 1 npunexalime K Hew yrilbl OAHOro Tpe-
YrofibHMKa COOTBETCTBEHHO PaBHbI CTOPOHE W Mpune-
XalMM K HeW yrnam Apyroro TpeyrofbHWKa, To Takue
TPEYrofbHMKN PaBHbI.

JlokazamenbcmBso

O Ilycrs pamsl Tpeyronsauku ABC u A, B,C,,
y koropeix AC=AC,, LA=/LA,6 ZC=.LC,
(puc. 72). Horaxem, uro AABC=AA BC,.

IMockoasry AC = A C,, to Tpeyronsaux A, B,C,
MOXXHO HAJIOXKUTHL Ha TPeyroalbHUK ABC TakK, 4YTO-
ob1 cropoHa AC coBMecTuiach co cropoHoit A,C,,
a Touku B m B, Jexanu 1o OJHY CTOPOHY OT IIpHA-
moit AC. Ilo yemosuto £LA=ZLA u £C=ZC,, no-
aromy cropora A, B, manoxurcsa Ha ayy AB, a cro-
pora C,B, — na n1yu CB. Torza Touka B, — obmasa
TOuKa cTOpoH A, B, u C B, — Oyjer JexaTb KaK Ha
ayuye AB, taxk u Ha ayue CB, TO eCTh COBMECTUTCS
¢ o01mIell TOUKOM aTuX Jyueidr — Toukoir B. Tarkum

A ' C,

Puc. 72. Tpeyroasuuxku ABC
u A, B,C, paBHEI IO CTOPOHE
U MPUJIEKAIIUM K Hel
yriam
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o0pasoM, coBMecTATCA CTOPoHbl AB u A B, a Tak-
e BC u B,C,. 3HauuT, Ipu HAJIO0KEHUU TPeyroyb-
Hukn ABC un A B,C, coBMeCTATCA IOJHOCTBIO, TO
ecTs 1o ompegenenuo AABC=AA BC,. Teopema
nokazana. W

10.2. PewleHue 2eoMempuyeckux 3aday
«0Mm KOHUA K Ha4yany»

PaccmoTpum npumep IprMeHeHU A BTOPOro IIPu-
3HAKAa PABEHCTBA TPEYTOJILHUKOB JIJIS PEIlleHNs 3aaum.

3aaava
Hapuc. 73 £1= £2, /3 = Z4. HaiauTe yron D, ecnu
ZB = 110°,

IIpe:xae uem mpuBecTH pellleHUe STOHW 3amauu,
MOIBITAEMCS OTBETUTHh Ha BOIIPOC: KAK MMEHHO HaJo
paccy:KaaTh, YTOOBI HAWTHU MyTb K HEMY?

1) Crauana mpoaHaIu3upyeM BOIpPOC 3amaum. Ham
HeoOX0omMMO HaWTH rpagycuyio mepy yriaa D. Oue-
BUJHO, YTO JIJI 3TOT'0 JOJIKHBI OBITH MCIIOJIb30BAHBI
YKCJIOBEIE JaHHBIe. MBI IMeeM JIUIIb OTHO TaKoe yC-
goBue: £ B=110°. Takum o0pa3oM, MOXKHO IIpe.-
TIOJIOXKUTh, UTO YIWIBI B U D MOJKHBI OBITh KaK-TO
cBAzaHbl. Kaxk nmMenHO?

2) 3aMeTuM, UTO YIJIbI B U D ABJIAIOTCSA YIJIAMU Tpe-
yroabHUKOB ABC 1 ADC cOOTBETCTBEHHO, IPHUUEM
00a sTH; yriia — mpoTtuBoJeskariue cropoune AC. Ot-
CIOfIa BOBHUKAET HUes O TOM, UTO YIIbl Bu D MOryT
OBITH PABHBIMU, 1 X PABEHCTBO MOKET CJIeTOBATH 13
paBeHcTBa TpeyroibHuKoB ABC u ADC.
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3) Cuemytomuii mar paccyXKIeHUN: NeHCTBUTENBHO JIN
rpeyroasauku ABC u ADC pasubl? Ecanu fa, To Ha
OCHOBaHHUHY KaKOT'0 MPHU3HAKa MOKHO JOKA3aTh UX pa-
BeHCTBO? 3/lech Ha ITOMOIIb IPUXOAAT APYTHUe JaHHbIE
3ajlauM — paBeHcTBa yruoB: £L1=/2 /3=/4,
Kax BBI y2Ke 3HaeTe, [Be Iapbl COOTBETCTBEHHO PaB-
HBIX YIVIOB PACCMATPUBAIOTCS B (DOPMYJIMPOBKE BTO-
poro mpusHaKa paBeHCTBa TPEyTrOJbHUKOB, TO €CTh
cJeqyeT IOIpo6oBaTh IPUMEHUTh HMEHHO €T0.

4) JIns1 OKOHUATEJIHLHOTO OIPefesIeHNA X0ha PeITeHms
3a/lauy OCTAJIOCh OTBETUTH HA BOIIPOC: KAKUX eIre
MAaHHBIX HAM He XBaTaeT [Jis MPHMEHEeHHUS BTOPO-
ro IpusHAKA paBeHCTBa TpeyroibHuKos? OTKyma
UX MOKHO moayuuTh? OrmMerum, uro yriael 1 u 3
TpeyroabHuKka ABC, a Takike yriael 2 u 4 Tpe-
yroabauka ADC ABIAOTCA MPUIEKAITUMEI K CTO-
poue AC, KoTopasi, KpoMe TOro, SBJSETCS 00Iei
CTOPOHOM THX TPEYTOJbHUKOB.

Wrak, myTh ompezesieH, U OCTAeTCS JUIIL 3a-

MIICATH PellleHIe, IIOBTOPSA PACCYKIACHUI B 00pATHOM

MopsAAKe — OT 4-T0 K 1-My IYHKTY.

PeweHue

Paccmotpum TpeyronbHuku ABC un ADC . Y Hux cto-
poHa AC obwgas, £1= 22, /3=./4 no ycnosuto, n 3tm
yrnisl — npunexaime k ctopoHe AC. Takum obpaszom,
AABC = AADC no BTOpOMY NpU3HAKY paseHCTBa Tpe-
YrOnbHUKOB.

Yrnet B v D — cooTBeTCTBEHHO paBHbIe YribI PaBHLIX
TpeyronbHuKos. 3Haumnt, £D= ZB=110°.

Otser: 110°,

OTMeTnM, UTO B paccykjaeHusax 1)—4) MbI Ha-
YWHAJU C BOIIPOCA 3aJauu, a 3aTeM HCIIOJH30BaJU ee
YCJIOBHS, TO €CTh IILJIM «OT KOHIIA K Hauaay». Bo MHO-
TUX TeOMeTPHUUYEeCKUX 3aJauax MMEHHO TaKOH cIoco0
paccy:KaeHN MO3BOJIAET HAWTU BEPHBLIN IIYTh K pe-
IIIEHUIO.

www.e-ranok.com.ua

85

©-RANOK



Pasgen II. TpeyronbHukn. Mpu3HakK PaBeHCTBa TPEYronbHUKOB

86

Bonpocbl U 3ada4u

YcTHble ynpa*xXHeHnA

248. B Tpeyronsuukax ABC u A BC, £B=4B, ZC=/C,. Kakoe
PaBEHCTBO HEOOXOAMMO A00aBUTH K YCJOBHIO, UTOOBI PABEHCTBO STUX TPE-
YTOJBLHIKOB MOYKHO OBLTIO JOKAa3aTh IO BTOPOMY HPU3HAKY?

249. B rpeyroasaukax ABC u ABC, AB=AB, ZA=/A, Kakoe
PaBEHCTBO HEOOXOAUMO HOOABUTH K YCIOBHUIO, YTOOBI PABEHCTBO 9TUX Tpe-
VTOJIBHUKOB MOKHO OBLIO OKa3aTh II0 BTOPOMY IIPUBHAKY?

250. MoxuO nm yTBep:kgarh, uto NABC=ADEF, eciu AB=DE,
LA=/4D, L/B=/F?

251. Ecau cropoHa M cyMMa IOPUJIEKAINUX K Hell YIJIOB OZHOIO Tpe-
YrOJIbHAKA COOTBETCTBEHHO PABHEI CTOPOHE W CyMMe IPUJIEKAINUX K Hel
YIVIOB OPYTOr0 TPEYIOJbHUKA, TO TaKMe TPeyTrOJIbHUKK PaBHBI. BepHo s
9TO yTBep:KaeHue?

Npadurueckue ynpaxxkHeHus

252. HauepTure OCTPBIA yroa A ¥ IPOBEAUTE ero ouccexkTpucy AD.

a) Ot nayua DA 1m0 pasHble CTOPOHBI OT IPAMOK DA OTJIOXKHUTE paB-
Hble YIJIBI X OTMeTbTe TOUKM B u C — TOUKU IIepecedyeHusi CTOPOH
IIOCTPOEHHBIX YIJVIOB CO CTOPOHAMM yTiia A.

0) Pasubr gu tpeyroapauku ABD u ACD? Kak sTo moxasaTh?

253. HauepruTe Tymoi yroan A u mpoBeguTe ero omccekTpucy AD.

a) IIpoBemure uepes TOUKy D mpaAMY0, HEPHIEHAUKYJIAPHYIO IPI-
Mot AD, u ormerbTe Toukn B m C — TOuKM IepecedyeHus IO-
CTPOEHHOU IPAMOM CO CTOpOHaMu yria A.

0) Brimenute mBeTOM paBHBIE TPEYTOJLHUKKM U TOKAKUTE UX pPa-
BEHCTBO.
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.2 MucbmeHHble ynpaX<HeHusA

YpoBeHb A

254, Tlo gauHBIM puc. 74 IOKa’KUTEe PABEHCTBO TPeyroabHUKoB ABC
u ABC,.

B B,
A 6 C 141 6 (h

Puc. 74

255. Ha puc. 75 £B=2ZC, BO=CO. JlokaXure paBeHCTBO TPEYTOJb-
HukoB AOB u DOC.

256. Ha puc. 16 £ ABD=/CDB, £LADB=ZCBD., [loka:xute paBeH-
CTBO TpeyroabHukoB ABD u CDB.

f >o< f /OJ\’Q/
A D A D

Puc. 75 Puc. 76

257. Ha Guccexrpuce yrina B oTMmeueHa Touka D, a Ha CTOpOHAX yIyla —
rouku A u C, mpuuem £ ADB=/CDB. Haiigute nauny orpesxa DC,
eciu DA =8 cm.

258. B tpeyroasuuke ABC AB=CB, /A= /C. Buccekrpuca yria B
nepecekaet cropony AC B Touxke M.
a) JlokaxkuTe paBeHCTBO TpeyroabHUKoB ABM u CBM.

6) loxaxkure, uto npambie AC u BM mnepneHIuKYJISpHBL.
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YpoBeHb b

259. Ha puc. 77 LA=4ZF, ZADE=/ZFCB, AD=FC. [lokaxure pa-
BeHCTBO Tpeyroabuukos ABC u FED.

260. Ha puc. 78 £BAD=/ZCDA, ZCAD=/ZBDA. Jloka:xuTe paBeH-
CTBO TpeyroJabHuKoB ABD u DCA.

Puc. 77 Puc. 78

261. B tpeyroapauke ABC Ha paBHBEIX cTOpoHaXx AC u BC OTMeYeHBI
rouku D u E coorBercTBenHO, mpuueM L CAE = ZCBD. Jlokaxure, 4To
AE = BD.

262. Orpesku AC u BD nepecexaiorcsa B Touke O, KOTOpas ABJIACTCH
cepennHoi oTpeska BD, npuueMm AB | BD, CD 1 BD.

a) Joxakure paBeHCTBO TpeyroabHukoB AOB u COD.

0) Haiigure nnuny orpeska AC, ecim AO =4 cwMm.

263. Ha GuccekTpuce HepasBepHYTOro yria A ormeueHa Touxka B. I[o-
Ka)KUTe, YTO IIPAMAas, MePIeHANKYIApHasa OucceKTpuce AB U IPOXOLs-
Iasa yepe3 TOUKy B, OTCEKaeT Ha CTOPOHAX yIVIa PaBHEIE OTPE3KM.

YpoBeHb B

264. C noMoIp0 KOHTPIPUMEPA OIIPOBEPTHUTE yTBep:kgeHue: «Heau cro-
pOHA W [Ba yIJIa OZHOTO TPEYTOJbHMKA PABHBI CTOPOHE W ABYM YIJIAM JpY-
TOTO TPEYTrOJbHUKA, TO TaKWe TPEYTOJbHUKU PAaBHEI».

265. B 1. 8.1 npuseseH cnocod HAXOMKICHUA PACCTOAHUA MEMXKIY TOU-
kamu A m C Ha MectHOCTH (cM. puc. 60), ocHOBaHHLIII Ha MPUMEHEHUN
IepBOTO IpPU3HAKa PaBEHCTBA TPEYroJbHUKOB. Ilpemioskure mpyroit
Cc0oCco0 HaXO0MKIeHUA 3TOTO PACCTOAHUS Ha OCHOBAHUU BTOPOTO HPU3HA-
Ka paBeHCTBa TPEyTrOJLHUKOB.
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266. Tpeyrombauku ABC u A, B,C, pasubl. Ha croponax AC u A,C, OT-
MeueHbl TouKU D u D, coorBercTBeHHO, npuuem ZABD= /A B D,. lo-
Kaxxure, 4T0 BD =B, D,.

267. Ha puc. 79 A ABC =/ DCB. okaxure, uro /A AOB=/ DOC.
268. Ha puc. 80 A AOD=ACOE. Noxkaxure, uro NABE=/ACBD.

B C B
0 D E
o
A D A C
Puc. 79 Puc. 80

NoBTopeHue nepep nsyyeHvem §11

O

TeOpeTMLIeCKMVI MaTepunan
® PaBEHCTBO OTPE3KOB
e DaBEHCTBO YIJIOB
e CyIIIeCTBOBAHUE U €NUHCTBEHHOCTh
MepPIeHANKYIApa K IPAMOit

3apaun
269. UssectHo, uto ANABC=AMNK, AB=BC, NK = MK. [lokasxure,
YTO BCEe CTOPOHBI JAHHBIX TPEYTOJILHUKOB PABHBL.

270. Toukn C um D Je:xaT IO PasHbIe CTOPOHBI OT LIPAMOil AB, mpruuem
ZCAB=/ZDAB, ZCBA = /ZDBA, Cpenu TpeyroJbHUKOB, BEPIINHAMHA KO-

TOPBIX ABJSAIOTCS JaHHBIE TOUKHU, HA30BUTE T€, KOTOPhIE 00I3aTEIHLHO UMEIOT
IBe paBHBIe cTOPOHBI. OTBET 06OCHYITE.

89
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11 Buobl mpeyzo/bHUKOB.
§ PasHO6edpeHHbIli mpey20/1bHUK,
€20 CBOICMBO U NPU3HAK

A C

Puc. 81. Tpeyroapuux ABC
paBHOOEAPEHHBII
¢ ocHoBaHueM AC

Puc. 82. PaBHOCTOPOHHUIA
TPEeYTOJbHUK

90

11.1. Budbl mpey20/1bHUKOB.
PaBHOGedpeHHbIi mpey20bHUK

TpeyroabHUK, Yy KOTOPOTO BCEe CTOPOHBLI Pa3HbIE,
Ha3bIBaeTCs Pa3HOCTOPOHHMM. B 3ajauax K mpenbiay-
M mmaparpag)am y:xe BCTpeuaJica TPEeYTrOJbHUK C PaB-
HBIMHJ CTOPOHAMMH. Taxue TPEYT'OJIBHUKN UMEIOT PAL OCO-
OeHHOCTEl U 3aCJIyKUBAKT OTAEJIBHOI'O paCCMOTPEHMA.
OnpedeneHue

TpeyronbHWK Ha3blBAeTCs paBHOGEAPEHHbIM, ECIIN Y He-
ro [1Be CTOPOHbI PaBHbI.

IIBe paBHBIE CTOPOHBI PaBHOOEIPEHHOTO Tpe-
YTOJbHUKA Ha3LIBAIOTCA OOKOBbIMW CTOPOHaMMW,
a TpeThbs CTOpPOHAa — ocHoBaHuem!. Ha pwmc. 81 wmso-
OpasKeH paBHOOEIPEHHBIN TPeyroabHuK ABC ¢ 60KO-
BeiMu ctopoHamMmu AB u BC u ocmoBanuem AC.
OnpedeneHue

TpeyroanMK Ha3blBaeTCAd PABHOCTOPOHHUM, €CJIN Yy HETO
BCe CTOPOHbI PaBHbI.

OTMeTuM, UTO PAaBHOCTOPOHHUU TPEYTOJLHUK
(puc. 82) Takike ABIAETCA PaBHOOEIPEHHBIM, IPUYEM
J00bIe JBe €r0 CTOPOHBI MOKHO CUMTATH OOKOBBIMU.

11.2. CBoliCmBO y2n108 paBHO6edpeHH020
mpey20/bHUKA

HokaxxeM CcBO#ICTBO paBHOOEIPEHHOTO Tpe-
VIroJIBHHUEKA, CBA3BIBAIOIIIE€ PaBEHCTBO €I'0 CTOPOH
C PaBe€HCTBOM YIJIOB.

Teopema (CBOUICMBO y2/10B paBHO6E0peHHO020
mpey20/1bHUKaA)

B paBHOOEAPEHHOM TPEYrONbHIKE YrIibl MPY OCHOBAHWV PaBHbI.

! WHorga B IPOM3BOJBLHOM TPEYTOJbHUKE OLHY U3 CTOPOH TaK-
’Ke HasbIBalOT OCHOBAHUEM.
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JoKa3zamenbCcmso

O Ilycte maH paBHOOEZPEHHBIN TPEYIoJb-
uuk ABC cocuoBaunuem AC. Jlokamxem, uto L A= ZC.

IIposemem OuccexTpucy yriaa B. IIycTs oma
repecekaer cTopoHy AC B Touke D (puc. 83). Pac-
cmoTpumM TpeyroabHuku ABD u CBD. Y Hux cro-
pora BD o6mas, AB=CB kKax 6G0KOBbIe CTOPOHBI
paBHOGeIpeHHOTO TpeyroabHuka, LABD=/ZCBD
M0 OIpemejeHWI0 OMCCEKTPHCHI yrja. SHAUUT,
ANABD =ACBD mo nepsoMy IpHU3HAKY paBeHCTBA
TPEeyTOJbHUKOB.

OTcioma cienyeT PaBeHCTBO COOTBETCTBYIOIUAX
YIJIOB 9TUX TPEyroJbHUKOB, TO ecTb L A= /C, uro
u Tpebosasock fokazars. M

Cnedcmsue

B paBHOCTOPOHHEM TpeyrofibHUKE BCe Yriibl PaBHbI.

3aaaua
[okaxuTe, YTO cepelAUHbI CTOPOH paBHO6eApeHHOro
TpeyronbHWUKa SBNAOTCA BepUHAMU ApPYroro paBHO-
6eapeHHOro TpeyrosibHUKa.

PeweHwne
TTyctb ABC — pasHob6efpeHHBIN TpeyroSibHUK C OCHO-
BaHWeM AC, Touku D, E, F — cepeauHsr ctopoH AB, BC
u AC cootsetcTBeHHO (puc. 84). [okaxem, uTo
TpeyroneHuk DEF pasHobeapeHHbIW. PaccmoTtpum
TpeyronbHuku DAF u ECF. Y Hux AD = CE kak nono-
BMHBI paBHLIX CTOpOH AB u CB, AF = CF (nockonbky
no ycnosuio touka F — cepeaunHa AC), £L A = ZC
KaK yrnel npu OCHOBAHWW pasHobeapeHHOro Tpe-
yronbHuka ABC. CneposatenbHo, ADAF = AECF no
nepBOMy MpPU3HAKY pABEHCTBA TPeyrosibHUKos. Tor-
Aa DF = EF Kak cooTBeTCTBYrOWME CTOPOHBI PABHBIX
TpeyronbHUKOB, TO ecTb TpeyronbHuk DEF pasHO-
6enpeHHbIN.

A——Yp ¢

Puc. 83. JIyu BD — 6Guc-
cexkTpuca yria B

Puc. 84
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A D C

Puc. 85. K mokasareinb-

CTBY IIpU3HaKa paBHOOEH-

PEHHOTO TPeyToJbHUKA

92

11.3. Mpu3sHak pasHo6edpeHHO20
mpey20/1bHUKA

W3 npeawigylneil TeopeMsl CJIELYeT, YTO B Tpe-
YTOJIbHUKE MPOTUB PABHBIX CTOPOH JIEKAT PaBHBIE
yribl. Ho Bcerma jin CTOPOHBI, IPOTHBOJIEKAIIIIIE PAB-
HBIM yIJIaM, JOJIKHBI ObITh paBHbBIMu? OTBeTHMM HA
ATOT BOIIPOC CJEAVIOIIEH TeopeMoi.

Teopema (Npu3HAK paBHo6edpeHH020 Mpey20/1bHUKG)

Ecnu B TpeyronbHUKe ABa yrila PaBHbl, TO OH paBHOOEPEHHBIN.

JoKaszamenbCmso

U ITycts B Tpeyroabpauke ABC L A= ZC. [lo-
KaKeM, UTO 9TOT TPeyTroJbHUK paBHOOEIpEeHHBII.

Yepes Touky D — cepenuHy cTopoHbl AC —
mpoBefeM IpAMYI0 d, MepneHAUKyaapHyio AC.
IIycte sTa mpamasa mepecekaer ayudu AB B Tou-
ke B, (puc. 85). Coeguaum Touku C u B, u pac-
cmoTpuM TpeyroabHuku ABD u CBD. Y Hux
cropona B/ D o6masa, ZLADB =/ZCDB,=90°
u AD=CD mo moctpoeHui. Takum oOpasowm,
AABD=ACB/D no neppomy npusHaky. OTcroga
AB, =CB,, Z/B,AD=/B,CD. IlockoJbKy 10 TIO-
CTpoeHUIO TouKa B, nesxut Ha iyue AB, yroa B, AD
coBmamaer ¢ yriom A Tpeyroiabuuka ABC. Torma
10 YCJOBUIO TEOPEMBI M IO JOKAa3aHHOMY MMEeM:
4B AD=/BAD=/BCD=/BCD. Takum o6pa-
30M, II0 aKCHOMe OTKJIaAbIBaHUA yII0B yriabl B,CD
u BCD coBnajaior, TO eCThb TOUKa B, JeXUT U Ha
ayude CB. IlockonbKy nqyuu AB u CB uMeT equH-
CTBEHHYIO TOUKY IlepecedeHns, ToUKu B u B, coB-
mazaior, To ectb AB=CB. Teopema moxasana. l
Cnedcmsue (NPU3HAK paBHOCMOPOHHE20 Mpey20/1bHUKG)

Ecnv B TpeyronbHMKe BCe Yribl PaBHbl, TO OH PaBHOCTO-
POHHWN.

www.e-ranok.com.ua

€ rRANOK



©-RANOK

§11. Buapl TpeyronbHUKOB. PaBHODEAPEHHbIN TPEYTONbHMK, ero CBOMCTBO 1 MpuU3HaK

9To yTBEepKIeHMEe UJIIOCTpUpyeT puc. 86. U3
paBeHnctBa yrioB A, B, C ciaexyeT, UTO TPEyrojb-
HuK ABC paBHOCTOPOHHUI.

OTMeTHM, YTO Telepb MbI UMEEM ABa IYTHU I0-
KasaTeJbCTBa TOT'0, UTO TPEYTOJbHUK paBHOOEIpEH-
HBIH:

1) o ompezseeHMI0 paBHOOEIPEHHOT'O TPEYTOJIbHUKA
(TO ecTh MyTeM IOKAa3aTeJlbCTBA PaBEHCTBA ABYX
CTOPOH);

2) Mo mpusHAKy paBHOOEAPEHHOTO TPEyToJbHUKA
(TOo ecTh IyTEM MOKa3aTeJbCTBA PaBEHCTBA JBYX
VTJIOB).

3aaaua
Ha npoaonxeHun ocHosaHus AC pasHobeapeHHOro Tpe-

yronbHuka ABC otmeyeHb! Touku D u E, npudem AD = CE
(puc. 87). Nokaxwute, uto TpeyronbHuk DBE pasHo-
6eApeHHBIIA.
PeweHue

PaccmoTtpum TpeyronbHuku DAB u ECB. Y Hux AD =
= CE no ycnosuto, AB = CB kak 60KoBbIe CTOPOHLI paB-
HobeapeHHoro TpeyronbHuka ABC. TTo ceoicTBy yrnos
npu OCHOBAHWUU paBHObenpeHHOro TpeyronbHuka ABC
ZBAC = ZBCA, torna 4£DAB = ZECB kak yrner,
CMexHble C paBHbIMUW yrnamu. 3Haumt, ADAB = AECB
Nno NepBOMy MPU3HAKY PABEHCTBA TPeyroNbHUKOB.

3aBepIInTh A0Ka3aTeIbCTBO MOKHO OJHUM
U3 IBYX CIIOCOOOB.

1-% cnoco6. TTockonbky ADAB = AECB, o BD = BE.
Takum obpasom, tpeyronibHUK DBE pasHob6eapeHHbIN
no onpeaeneHuto.

2-1 cnocob. Tlockonbky ADAB = AECB, 1o £D = £C.
Takum obpasom, TpeyronbHUk DBE pasHObeapeHHbIN
no NpU3HAKY pasHOb6eApeHHOro TpeyrosibHUKa.

B

A C

Puc. 86. K mpusHakry
PaBHOCTOPOHHETO Tpe-
YTOJIbHUKA

\

93

www.e-ranok.com.ua




Pasgen II. TpeyronbHukn. Mpu3HakK PaBeHCTBa TPEYronbHUKOB

94

11.4. Mpamas u o6pamHas meopembl

IIpoamanusupyeM aBe IpPeIbIAYINTE T€OPEeMBbI
0 paBHOOEIPEHHOM TPEYTOJbHUKE, BBIAEIUB B KaiK-
JIOM M3 HUX YyCJIOBUE U 3aKJueHue. CBOMCTBO YIJIOB
PaBHOOEIPEHHOTO TPEYTOJBHUKA MOYKHO CHOPMYJIN-
poBaTh Tak: «Ecau TpeyroabHUK paBHOOEIPEHHBIH,
TO B HeM fABa yria (IpX OCHOBAaHWU) PaBHEI». Temepb
CTAHOBUTCS OUEBUIHBLIM, UTO YCJOBHE IIEPBOM Teo-
peMbl («TPeyroJbHUK paBHOOEIPEHHBIN») — 9TO 3a-
KJIIOU€HWE BTOPOH, a 3aKJIOUEHWE IIEPBOU TEOPEMBI
(«B TpeyroJibHUKE IBa yIJIa PaBHBI») — 9TO YCJIOBUE
BTOPOIi TeopeMbl. B TakoM ciiyuae BTOpas TeopeMa
ABJIAETCSA 0OpaTHOM TIEPBOI (MpsiMon).

Mzo6pasum HATIAIHO CBA3b IMIPAMOM M oOpar-
HOH TeopeM.

MPAMASA TEOPEMA OBPATHASA TEOPEMA
Ecau A, to B Ecau B, To A

Teopema, oOpaTHas ZAaHHOUW, He 00s3aTeJIbHO
BepHa. PaccMoTpuM, HampuMmep, TeOpeMy O BepTu-
KaJbHBIX YIJIaxX, copMyaupoBas ee Tak: «Eciau mBa
yrja BepTUKAJbHBIE, TO OHU PaBHBI». IIOHATHO, UTO
obpaTHas TeopeMa HeBepHa: Belb €CJIU ABa yIJja paB-
HBI, TO OHU He 0053aTeJIbHO BePTUKAJIbHBIE.

Hemasmo momoOHBIX HIPUMEPOB MOMKHO IIPHU-
BeCTH M U3 IIOBCEIHEBHOW :Ku3Hu. Hampumep, eciu
VUYEHUK SBJIAETCS CEMHUKJACCHUKOM, TO OH HM3ydaeT
reomerpuio. O0paTHOe YTBEP:KAeHIIe OIINO0YHO: €CJIn
VUEHUK M3yYaeT reOMeTPUI0, TO OH He 0053aTesbHO
CEMUKJIACCHUK, BeJb IeOMeTPHUI0 M3ydaioT W B CTap-
mux Kjaaccax. [TompoOyiiTe caMoCTOSATEeIbHO HANTH
IpUMepPbl IPAMBIX U 00OPATHBIX YTBEP:KIEHUI B APY-
rMX HAayKax, U3yYaeMbIX B ITKOJIE.

Takum 00pasoM, nonv3oeamuvesa ymeeprcoenu-
em, obpamubim 0OKA3AHHOU meopeme, MOHCHO NUULL
mozda, k0z0a oHO makice OOKA3AHO.
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§11. Buapl TpeyronbHUKOB. PaBHODEAPEHHbIN TPEYTONbHMK, ero CBOMCTBO 1 MpuU3HaK

Bonpocbl U 3a0a4u

YcTHble ynpaHeHuA

271. fBnsaerca nu paBHOOEAPEHHBIM JI000 PABHOCTOPOHHUI TPEYTOJIb-
Huk? fIBiasercsa Ju PABHOCTOPOHHUM JII000W paBHOOEAPEHHBIN Tpe-

YTOJBHUK?

272. B rpeyroapuuke DEF DE=EF. HasoBure paBHBIE YIJIBI Tpe-
YrOJIbHUKA.

273. B Ttpeyroabauke KMN /M =/ N. HasoBure paBHBIE CTOPOHBI
TPEyroJbHUKA.

274. B tpeyronbaurke ABC cTOpOHBI, mpuieskamue K yriay B, pas-
HBI, U YIJIbI, IpHaekainue K cropoune AB, paBubl. OupenennTe BUL Tpe-
YTOJIbHUKA.

P Mpaduueckne ynpakHeHus

275. HauepruTe yroa B ¥ OTJIOMKHUTE HA €ro CTOPOHAX paBHEIE OTpe3Kku BA
u BC.
a) Coeguaure Touku A u C. fBnsgerca nu Tpeyronbauk ABC paBHO-
6enpenuniM? Ilouemy?
6) Usmepsre yrael A u C tpeyronsauka ABC. CpenaiiTe BBIBOZ.
276. Hauepture yron A, pasusiii 60°, u nposeguTe ero ouccexkrpucy AD.
a) IIpoemutre uepe3 TOUKYy D mpAMYyIO, MEPIEHIANKYIAPHYIO IIPA-
Mot AD, um ormerbTe TOUKM B m C — TOUKM IIepeceueHus IIo-
CTPOEHHOM IPAMOM CO cTOpoHaMu yria A.
6) WsmepbTe cTOpoHBI M yrael TpeyroapHnka ABC. CpenaliTe
BBIBOJI,.

2 NMucbmeHHble ynpaHeHnA

YpoBeHb A

277. IlepumMeTp paBHOOEAPEHHOIO TPEeyroJabHHKA pased 2,6 m. Haligure
CTOPOHBLI TPEYTOJbHUKA, €CJAU ero OCHOBaHMUe 0O0JIbIlle OOKOBOM CTOPOHBI
Ha 0,2 ™.
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278. Tlepumerp paBHOOEAPEHHOr0 TpeyroabHuKa pased 20 cm. Haiigure:
a) OCHOBaHUeE TPEYTOJbLHUKA, eCJiu ero 60KoBas CTOPOHA paBHA 7,5 cM;
0) OOKOBYIO CTOPOHY TPEYTOJbLHUKA, €CJU eT0 OCHOBaHME PAaBHO 4 CM;
B) CTOPOHBLI TPEYTOJbHMKA, €CJU ero 0OKOBas CTOPOHA OTHOCHTCS
K OCHOBAHWIO Kak 3 : 4.

279. Eciu 60KoOBas CTOPOHA U YIoJI, IPOTHUBOJICKAINI OCHOBAHNIO OFHOIO

PaBHOOEIPEHHOIO TPEYIOJbHUKA, COOTBETCTBEHHO PAaBHBI GOKOBOI CTOPOHE

U YTy, IPOTUBOJIEKAIIEMY OCHOBAHMIO APYIOr'0 PABHOGEAPEHHOTO TPEYIoJib-

HMKAa, TO TaKKe TPEyTrOJbHUKU PaBHBI. J[oKaKure.

280. Ecyiz ocHOBaHME W yIroJI, IPUJICHKAIUNA K OCHOBAHUIO OJHOIO PaB-

HOOEIPEHHOI'0 TPEYroJbHINKA, COOTBETCTBEHHO PABHBI OCHOBAHUIO U YIUIY,

IIPUJIEKAIIEMY K OCHOBAHHUIO APYTOro PAaBHOOEIPEHHOrO TPEyroJbHUKA,

TO TAKHEe TPEYTOJbHUKM PaBHBI. J[oKaskuTe.

281. Ilo mamHBIM puc. 88 morkakure, uTo TpeyroabHuk ABC paBHOOeIpeH-

HBII, 1 HA30BUTE €ro GOKOBLIE CTOPOHBL.

282. Ilo gaHHBIM puc. 89 HoKasKHUTe, UTO TPEYyroJbHUK ABC paBHO-

OelpeHHbIl, 1 Ha30BUTE €ro OCHOBaHUE.

283. Tpeyroavauku ABD u CBD pasusl (puc. 90). [lokaskure, 4T0 Tpe-

yroapuuku ABC u ADC paBHOGeIpeHHEIE.

B
C C
75° 105° 150° A C
30°/4 B\
A B D
PUC. 88 Puc. 89 Puc. 90

284. B paBHOGegpeHHOM TpeyroabHuke ABC Toukum A, u C— ce-
penuHbl 60KOBBIX CTOPOH AB m BC cooTBeTCTBEHHO. JloKayKuUTe, UTO
ZBAC, = ZBC,A,

YpoBeHb b

285. Ilepumerp paBHOGEIPEHHOrO TpeyroiabHuKa pased 21 m. Haligure cro-
POHBI TPEyTOJIbHUKA, €CJIN OfHA M3 HUX 00jbIlile Apyroil Ha 3 M. CKOJbBKO
peliieHu# nmMeeT 3amavua’?
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§11. Buapl TpeyronbHUKOB. PaBHODEAPEHHbIN TPEYTONbHMK, ero CBOMCTBO 1 MpuU3HaK

286. IlepumeTrp paBHOOeApeHHOr0 TpeyroabHuka ABC pased 18 cwM,
npuueMm ocHoBaHue AC MeHbIlle 60KOBOW cTOpOHBI Ha 3 cM. Haiigure
IepuMeTpP PaBHOCTOPOHHero TpeyroiabHuKka ADC.

287. B pasHOGeAPEHHOM TPEYTOJAbHUKE VIV, IPUIeKaIie K 60K0BOMI CTO-
poHe, paBHHI. [{oKaKUTe, UTO JAaHHBIHI TPEYTOJbHUK PABHOCTOPOHHM.

288. [lokaskure, YTO CePeAUHBI CTOPOH PABHOCTOPOHHET'O TPEYTOJbHUKA
ABJIAIOTCA BEPIIMHAMU APYTrOro PABHOCTOPOHHErO TPEyroJIbHUKA.

289. Ha puc. 91 AB=BC, CD=DE. [lokasxure, B
uro / BAC = ZDEC.

290. PasuoGenpennsie Tpeyroibauku ABC u ADC

umeroT ob1ree ocuoBauue AC (cm. puc. 90). [lokaskure ¢ E
paBeHCTBO TpeyroabHuKkoB ABD u CBD. A

291. Ha mpopmomxeHuaAX OGOKOBBLIX CTOPOH AB v
u CB paBHOOempeHHOTro TpeyroabHuKa ABC OT- PUC. 91

JIO)KeHBl paBHBIe oTpe3Kku BA, um BC, (puc. 92).
a) Joxaxure paBeHCcTBO TpeyronbHUKoB AC, B u CA,B.
0) [Hoxasxure paBeHcTBO TpeyronbHUKoB AC,C u CA A.

292. Ha puc. 93 TpeyronsHuk ABC paBHOGeApeHHBI ¢ ocHOBaHUEM AC,

rouka D — cepenuHa orpeska AC. [loraskure, uto TpeyroabHuk AEC
PaBHOOEIPEHHBIH.

293. Ha puc. 94 TpeyronsHuK ADC paBHOOGEIPEHHBIN ¢ ocHOBaHIeM AC,
LADE = ZCDE. [lokaxure, uto TpeyroabHuk ABC paBHOOEIPEHHBIN.

Cc
Puc. 92 Puc. 93 Puc. 94
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Pasgen II. TpeyronbHukn. Mpu3HakK PaBeHCTBa TPEYronbHUKOB

YpoBeHb B
294. CopmynupyliTe yTBepKIeHne, oO6paTHOE:

a) TeopeMe O CMEKHBIX YIVIaX;

0) TeopemMe O ABYX IPAMBIX, MapaJLIeJIbHBIX TPEThell;

B) IEPBOMY IIPU3HAKY PABEHCTBA TPEYIOJLHUKOB.

Kaxwue u3 aTux yTBEpP:KIeHUNA BEPHBI?
295, TIpoamanusupyiTe JOKa3aTeIbLCTBO IIPU3HAKA PABHOOGEIPEHHOI0
TpeyroabuuKa (puc. 85). ITouemy npamas d He MOKeT OBITh IapaJsijie bHa:

a) rKaxmoiu us upameix ABu CB;

0) oxuoit u3 npaMbix AB uiu CB?
296. PasnoGenpennsle TpeyroabHnkn ABC u ADC umeror oflmee 0CHO-
Baume AC (troukum B m D Jje:Kar mo pasHbIe CTOPOHBI oT mpamoint AC).
Otpesku BD u AC nepecekarorcs B Touke K. Jlokaskure, uro Touka K —
cepenuHa orpesxa AC.
297. PasuoGexnpenubie TpeyroabHuku ABC u ADC umeroT oflee oc-
HoBanue AC (Toukm B u D Je:KaT IO OAHY CTOpPOHY oT mpsamoit AC).
Hoxkasxkure, uro npamblie BD u AC neprneHIUKYJISPHEL.
298. Ha GokoBbix cropoHax AB u BC paBHOOGEAPEHHOI'O0 TPEYTOJIbHU-
Ka ABC orioxeHbl paBHBle oTpesku AA, u CC, coorBeTcTBeHHO. OT-
pesku AC, u CA, nepecekatorcsa B Touke O. J[JoKaKuTe, 4TO TPEyroJb-
HUK AOC paBHOOEIDPEHHBIH.
299. Tpeyroabuuku ABC u ABD paBHbl. [[oKaXuTe, 4To UX 00IIad
CTOPOHA HepIeHAUKYyIApHa npamoir CD.

C MNoBTOopeHne nepen msyyeHnem §12

98

TeopeTnyeckuinn matepuan
e cepefuHa OTpe3Ka
e OmccekTpuca yria
e TEPHEeHAUKYJIAP K IPAMON
3apgaum
300. Taun yron AOB. U3 Toukn A mpoBefeH MEePHeHIUKYIAP AD K Ips-
moit OB. Jlexxut nmu Touka O Me:xkay Toukamu B m D, ecim JaHHBIN yToJ
OCTPBIH; TYIOH?
301. B tpeyronbanke ABC AB = BC. IlpoBegure u3 BepuinHbl B oTpe-
30K, KOTOPBIN JEJIUT NAHHLIA TPEYroJbHUK Ha JBA PABHBLIX TPEYIOJbHUKA.

Kakwue cpoiicTBa mMeeT sTOT oTpe3ok? IlpuBenuTe HeoOXOAUMbBIE IOKAa3a-
TEJIbCTBA, BHICKAMKUITE IIPEANOJIOMKEHN.

m 9.2
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MeduaHa, 6uccekmpuca u Bbicoma
§12 mpey20nbHUKA. CBOWCMBA U NPUSHAKU
paBHO6e0peHH020 mpey201bHUKA,

CBfi3dHHbIE C HUMU

12.1. OnpedeneHue MeduaHbl, GUCCeKMpPUChI
U BbICOMbI Mpey20NbHUKA

ITomumo CTOPOH M YIVIOB, C TPEYTrOJbHUKOM
CBA3aHO HECKOJIBKO BAaXXHBIX 3JIEMEHTOB, MMEIOIINX
CIiellMaJIbHbIe Ha3BaHUS.

OnpedeneHue

MepnaHom TpeyronbHUKA Ha3bIBAETCSH OTPE30K, Coeau-
HSIOLLMI BEPLUNHY TPEYroNbHUKA C CEPeAnHOM NMPOTMBO-
nexallert CTOPOHbI.

Ha puc. 95 orpesok BM sBIAeTCS MeIUaHOMR
tpeyroibauKka ABC. B 11060M TpeyroibHUKE MOK-
HO ITPOBECTHU TPHU MeAUMAHbl — II0 OJHON M3 KaiKJIOK
BepiuHbL. [lajee OygeT HOKa3aHOo, UTO BCe OHU IIEpe-
CEeKaroTCA B OLHOM Touke (puc. 96).

OnpedeneHue

BUCCeKTPUCOM TPeyrofibHMKa Ha3bIBAeTCH OTPe30K Ouc-
CEeKTPUChI yrna TPeyrofbHWKa, COeOUHSAIOLLNA BEPLLNHY
3TOro yrfla C TOYKOW Ha MPOTUBOMEXALLEN CTOPOHE.

Ha puc. 97 orpesok BL — Ouccekrpuca Tpe-
yronbHuKa ABC. OOparuM BHUMAaHHE Ha TO, UTO,
B OTJINYME OT OMCCEKTPUCHI yIJa, SABJIAIOIIEHC JIy-
YoM, OMCCEKTpHUca TPeYyTroJbHUKA — OTpe3ok. Oue-
BUJHO, UTO JIFOOOUM TPEyrOJbHUK MMeeT TPU OMCCEeK-
Tpuckl (puc. 98). Bce oHM TaK:Ke IepeceKaroTcs B Of-
HOU Touke (3TOT (paxT OyAeT JoKas3aH jajee).

OnpedeneHue

BbicoTOM TpeyronbHUKa Ha3bIBAETCS MePreHanKynsp,
NPOBEAEHHbIV 13 BEPLUMHBI TPEYrofbHMKA K NPSMOMN, KO-
TOpast COLEPXUT ero NPOTVBOIEXALLYIO CTOPOHY.

! TloguepkHEM, UTO 37[€Ch U Hajiee, IPUBOJSA YTBEPIKIACHUS, KO-

TOpbie OYAYT NOKA3aHbI MO3/HEE, MbI HE OyAeM CChLIATHCS Ha
HUX JI0 TOTO MOMEHTa, KOr[a OHU OYAYT JOKA3aHBI.

B
A T M T C

Puc. 95. Orpesok BM — wme-
nuaHa tpeyroiabHuka ABC

el

Puc. 96. Tpu meguaHBI Tpe-
YTOJIbHUKA ITePECEeKaI0TCs
B OJHOH TOUKEe

ﬁa\
A L

Puc. 97. Orpesox BL —
OuCCeKTpHCca TPEeYTroJb-
Hurka ABC

s

Puc. 98. Tpu OHCCEKTPUCHI
TPEeyTOJbHUKA IIepPeceKaroT-
cA B OJHOU TOUKeE
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Pasgen II. TpeyronbHukn. Mpu3HakK PaBeHCTBa TPEYronbHUKOB

B Ha puc. 99 orpesok BH — BBICOTa TPEYTOJIb-
nuka ABC.

IIo Teopeme 0 cylecTBOBAHUMN U €QUHCTBEH-

HOCTHU IEPIEHINKYJIAPA K IPSIMOM, M3 KayKIoi Bep-

IIVHBI TPEYTOJbHUKA MOYKHO IIPOBECTU TOJIBKO OJHY

A H _ C  €ero BHICOTY. BBICOTBHI TpeyrosbHHKa He 00d3aTebHO
JiesKaT BHYTpU Hero. B oTiimyme orT MenuaH u Guccex-
Puc. 99. Orpesox BH — TPHUC, HEKOTOPhIE U3 BBICOT MOT'YT COBIIAJaTh CO CTOPO-

BBICOTA TpeyronbHuka ABC — HaMM MW MPOXOAUTH BHe TpeyroabHuKa (puc. 100).
BricoTh! TpeyrombHUKA (MJIXM UX ITPOTOJIIKEHMSI)
IIepeceKarTCs B OHOM TOUKe (3TO YTBEPIKIEHUE I0-

KasKeM II03IHee).

B B B

-
A C A C

Tpu BBICOTHI JIeIKAT IIBe BBICOTHI COBIAAIOT CO IlBe BBICOTHI JIEXKAT

BHYTDPHU TPEYTOJbHUKA CTOPOHAMY TPEYTOJbHUKA BHE TPEyTroJbHUKA

Puc. 100. Pacmososxerue BeICOT B TpeyroibHuke ABC

12.2. CBoOilicmBO MeOUdHbI, 6UCCEKMpPUCbI U BbICOMDbI
paBHO6edpeHH020 mpey20/bHUKA

Teopema (cBOUICMBO MeduaHbl, 6UCCEKMPUCHI U BbICOMbI paBHOO6E0pPEHH020
mpey20/1bHUKa)

B paBHOOeOpEHHOM TpeyronbHVKe MefduaHa, buccekTpnca 1 BbICOTa, NPOBEAEHHbIE
K OCHOBaHMIO, COBMaLaloT.

Jokazamenbcmao

[0 IMoxasaTebCTBO JAHHON TEOPEMBbI COCTOUT U3 TPEX YacTeil.

1) IIycte BD — memuana paBHOGeapeHHoro Tpeyroapaurka ABC, mpo-
BemeHHas K ocHoBanuio AC (puc. 101, a). Horkaxkem, utro BD sBiIsAeTCS TaKKe
OMCCEeKTPUCOl W BBICOTOH TpeyroabHuKa ABC.

Pacemorpum Tpeyroapuuku ABD u CBD. VY aux AB=CB mo omupefe-
JIEHUIO paBHOOeIpeHHOro TpeyronbHuKa, £ A =/ZC Kak yrisl Ipd OCHOBAHUU
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§ 12. MepmaHa, GuccekTprca U BbicoTa TpeyronbHuKa. CBOWMCTBA W MPU3HAKM PaBHOOEAPEHHOTO. .

paBHOOEIPEHHOTO TPEYTOJbHUKA, AD = CD TO ommpe-
nenenunio Meguansl. Ciaenosarensuo, A ABD =ACBD
II0 IIEePBOMY IPU3HAKY PaBEHCTBA TPEYTOJbHUKOB.
U3 sroro BeiTekaer, uro LABD=/CBD, 10 ecTsb
BD — oOuccektpuca Tpeyroasauxka ABC.

Kpome Toro, L ADB=/CDB, a IOCKOJBKY
9TU YIJIBI CMeKHBIe, TO 00a OHUM IpPAMble. SHAUUT,
BD — BBIcOTa TpeyroabHuKka ABC. Takum obpasom,
orpe3ok BD — wmenmana TpeyroiabHuka ABC, mpo-
BelleHHAsA K OCHOBAHUIO,— SBJIAETCA TaKyKe OMCCEK-
TPUCOI M BHICOTOI TPEYTOJbHUKA.

2) Ilyctb Temeppr BD — OuccekTpuca paBHOGe-
IpenHoro tpeyroiabHuka ABC, mpoBeneHHaA K OCHO-
Bauuio AC (puc. 101, 6). AHAJOTUYHO TIPEALIAYIIEMY
cJIyJai0 MOKHO JOKas3aTb, 4YTo BD ABiIsfeTcA TaKike
MenmaHON 1 BbIcOTOH TpeyroabHuka ABC. [leiicTBu-
TeJIbHO, B 9TOM caydae A\ ABD =/ CBD 110 BTOPOMY
npusHary (LA=2C, AB=CB, £ZABD=ZCBD).
Orcioga AD=CD, TO ecTb BD — MeaumaHa Tpe-
yroapHuka, u L/ ADB=/CDB =90° 10 ecTb BD —
BBICOTA TPEYTOJbHUKA.

3) Ilycte BD — BwIcOTa TpeyroabuHuka ABC.
HokaskeM oT MPOTUBHOTO, 4YTOo BD aABndeTcA Mequa-
HOM M OMCCEKTPUCOIl JaHHOTO TpeyroiabHuKa. IlycTh
cyllecTBYIOT MefiuaHa BD, u 6uccexkrpuca BD,, He
coBmagalomiue ¢ BD. Torma mo JOKasaHHOMY BBI-
me orpeskun BD, u BD, Takie ABJIAITCA BBICO-
TaMHU TpeyrojbHuUKa. TakuM oOpas3oM, u3 TOUKuU B
K mpamoii AC mpoBefieHbl TPU Pa3HBIX IIEPIEHIUKY-
JIApa, YTO IPOTHUBOPEUUT TEOPeMe O CYIIeCTBOBAHUU
U eJUHCTBEHHOCTH IEepIeHANKYJIdpa K mpamoii. Uz
9TOr0 IIPOTUBOPEYUs CJIeAyeT, uTo oTpesku BD, BD,
u BD, coBnajawor, To ecTb BD — MefnaHa 1 OUCCEK-
TpHUCa JAaHHOTO TPEYTOJbHUKA.

Wrak, B paBHOOEIPEHHOM TPEYTOJIbHUKE MEIN-
aHa, OMCCeKTpHca M BBHICOTA, IIPOBENeHHBIE K OCHOBA-
HUIO, COBIAJAIOT.

Teopema moxazana. M

Q

AT ¢
6

Puc. 101. Orpesox BD —
MeamaHa, OMCCeKTpuca

¥ BBICOTA PaBHOOEIPEHHO-
ro tpeyroabauka ABC

Meaunana — OT naTy-
CKOI‘O «Me'qMaHyc» _
CpenHun
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Pasgen Il. TpeyronbHuky. TpU3HaKM paBeHCTBa TPEYTObHMKOB

Cnedcmsue

B paBHOCTOPOHHEM TpeyronbHWKE MeduaHa, buccekTpuca 1 BbiCOTa, NMPOBEAEHHbIe
13 OHOW BEPLUMHbI, COBMaaalor.

Teopema, o0paTHaA TAaHHOH, TAK)KEe BepHA: €CIM B TPEYrOJIbHUKEe MeJUaHa,
OucceKTpuca M BbICOTA, IIPOBEAEHHBIE U3 ONHON BEPIIVHEI, COBIAZAIOT, TO TAKOH
TPEYroJIbHUK PaBHOOEAPEHHBIH (JOKAKUTE 9TO YTBEPIKACHHE CAMOCTOSITEILHO).

Ha npakTuke aj1d pelreHus 3afad BMECTO JOKa3aHHON TeOpPeMbI 4acTo HC-
IOJTB3YIOT YTBEPIKEHNE O COBIAAEHNY JINIIb ABYX U3 TPeX YKA3aHHBIX OTPE3KOB:

1) ecau 6 mpeyzonvrhuke meduarna u 6bL.coma, npogedenHovie U3 00HOL Gep-
WUHbBL, coénadaom, mo maxol mpeyzoivHuk paéHo6edpeHHbLl;

2) ecnu 6 mpeyzonvHuKe buccekmpuca u b.coma, npoéedeHHvie U3 00HOU
6epULUHbL, co6nadaom, mo maxoli mpeyzoibHUK PaéHo6edpeHHbLIL;

3) ecnu 6 mpeyzonvHuke meduana u 6uccekmpuca, npogedenHnovie u3 00HOU
6epuUHbL, coénadarom, mo maxKoi mpeyzoibHUK paéHo6edpeHHbLi.
IlepBble fABa yTBEP:KIEHUSA NOKAKUTE CAMOCTOATENBHO. TpeThe yTBEPIK-

JleHre MBI pacCcMOTpuM B 1. 12.3. U

3anaua
HokaxuTe paseHCcTBO pasHOb6eApeHHLIX TpeyronbHUKOB MO
yrny, npoTUBOJIEXAlleMy OCHOBGHUKO, U MeAuaHe, npose-
AeHHOM K OCHOBGHWUIO.
PeweHue
Tlycte ABC v A,B,C, — naHHbIe pasHObeapeHHbIe Tpe-
YronlbHUKU ¢ OcHosaHusmu AC wn AC, ZABC = ZABC,
BM v BM, — MeaunaHsr 3TUX TPeyronbHUKOB, NMpuyem
BM = BM, (puc. 102). Ookaxem, uto NABC = ANABLC,.
A M C Paccmotpum TpeyronbHuku ABM u ABM,. Tlo ycnosuro
BM = BM,. TlockonbKy no CBOWCTBY MeAMUAHbLI, 6uccek-
1 TPUCBI U BLICOTHI paBHobeApeHHOro TpeyronbHuka BM
n BM, asnarotca Takxe 6UcceKTpUcamu pasHbIx yrnos ABC
nmABC, 10 ZABM = ZABM, otpeskn BMu BM, — sbrcoThr
pasHo6eApeHHbIX TpeyronbHUKoB, NoaTomy LABM = ZABM, =
= 90°. Takum obpazom, LABM = LA BM, no sTopomy npusHa-
A M, C, Ky paBeHCTBa TpeyronbHUKOB, oTkyaa AB = A B, Toraa v BC =
= B,C,. 3HauuT, TpeyronbHukmn ABC n A,B,C, pasHbl no nepeo-
Puc. 102 My NPU3HAKY PABEHCTBA TPeyroSIbHUKOB.
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§ 12. MepmaHa, GuccekTprca U BbicoTa TpeyronbHuKa. CBOWMCTBA W MPU3HAKM PaBHOOEAPEHHOTO. .

12.3*, JlononHumenbHble NOCMpOEHUS B 2e0MeMpUYeCKUx
3a0a4yax. Memod yoBoeHUsi MeOUaHbl'

Ilna pellleHusT HEKOTOPLIX T'eOMETPUUYECKUX 3a]au4 HEeOOXOZUMO IIPOBO-
IUTh JOIOJHUTENbHBIE IIOCTPOEHUS, TO €CTh JOCTPAUBATh OTPE3KU U YIJIBI, He
YIOMSHYTBIE B YCJIOBUU 3aaUr. OTO HYKHO JJIS MOJYUYEHUA BCIIOMOraTeJIbHbBIX
(uryp, paccMoTpeHre KOTOPBIX MO3BOJIAET HAUTH WM JOKasaTh Tpedyemoe. Cy-
I[IeCTBYIOT OIpefe/IeHHbIe BUAbI JOMOJHUTEIbHBIX MOCTPOCHUM, IIPUMeHIeMbIe
yarre apyrux. OQuH u3 HUX Mbl PACCMOTPUM B CJEAYIOILIEH 3amaue.

3aaaua C]

Ecnu B TpeyronbHuke meamaHa U buccekTpuca, npo-
BefleHHbIe U3 OAHOM BeplUMHbLI, COBMAAGHOT, TO TAKOM
TpeyronbHUK pasHobeapeHHbIl. [JokaxuTe.

PeweHue

TTycte BD — menuaHa u 6uccektpuca AAaHHOro Tpe-
yronbHuka ABC (puc. 103). Jokaxem, YTO Tpeyrosb-
HUK ABC pasHobeapeHHbIN.

Ha nyye BD ot Touku D otnoxum otpesok DB, pas-
HbIld BD (To ecTb yaBoum meamaHy BD).

Paccmotpum TpeyronbHukmu BDCw B,DA. Y Hux AD = €D 1
no onpeaeneHuo meamaner, BD = B,D no noctpoeHwuio,
ZBDC = £ BDA Kkak sepTukanbHbie. Takum o6pasom,

A BDC = AB,DA no nepsomy npusHaky paseHcTea Tpe- AN D ¢
yronbHukos. OTcroaa cnepyet, uto £3 = £2 u AB, =

= CB. PaccmoTpum Tenepb TpeyronbHuk BAB,. C yue- \ 3

ToM TOro, uto BD — 6uccekTpuca yrna ABC, ume- N

em £ 1= Z£2 toraa £ 1= £ 3. Tlo npusHaky B

1
pasHOb6eApeHHOro TpeyronbHUKa TpeyronbHuk BAB,

pasHob6eapeHHbIN ¢ ocHoBaHWem BB,. Otctopa AB, = AB,
a MocKonbKy no AokasaHHomy AB, = CB, 1o AB = CB.
Takum obpasom, TpeyronbHuk ABC pasHob6eapeHHLIN,
uTO U TpeboBanoch AOKA3aATb.

Puc. 103

1 3mech u majiee 3Be300UYKON 0603HAUEH TEOPETUYECKUN MaTe-

puaJi, udyueHre KOTOPOro He SBJISETCS 00s3aTeIbHbIM.
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IIpoamanusupyem peitenue sToi 3agaun. OroOpakeHue BCeX TaHHBIX yC-
JIOBUA HA PUCYHKe He BHIIBUJIO Habopa 5JEeMEHTOB, ITO3BOJIAIOINIUX CPady HauaThb
JOKa3aTeJIbCTBO. ITO 00YCJIOBUIIO HEOOXOAMMOCTD JOIOJTHUTEIHLHOTO IOCTPOSHU I,
O1arozapsa KoTopoMy o0pasoBaJjicsi BCIIOMOTaTesbHBIN TpeyroabHuk B DA. lo-
KasaB ero paBeHCTBO C TPeYroJbHuKOM BDC, MBI IOJYUYUIN IOIMOJHUTEIbLHBIE
PaBeHCTBA OTPE3KOB W YIVIOB U PEIIUJIN 3a7avy.

HomosHUTEeIPHOE TTOCTPOEHNME COCTOANO B yABOeHUU oTpedka BD. Takxoe
TIOCTPOEHNE HCIOJb3YeTCA Uallle BCEIo UMEeHHO JJIA MeAuaH TPeyroJbHUKOB, I10-
ATOMY OCHOBAHHBLII HA HEM METOJ J0KAa3aTeJIhbCTBA HA3hIBAIOT METOIOM YABOCHU S
MeTUaHBI.

Bonpocbl U 3adayu

YcTHbIE ynpaxXHeHnA E

302. B tpeyronpuuke DEF mpoBeneH oTpe3ok EA
(puc. 104). OnpenenuTe, ABIASAETCS JU 9TOT OTPE3OK
MeAuaHOM, OMCCEeKTPHCOM MK BLICOTOI JaHHOTO Tpe-
YrOJIbHUKA, €CJIU:
a) DA=FA; D A F
0) £DAE = /FAE;
B) £LDEA=/FEA;
r) DE=FE u DA=AF.

Puc. 104

303. Mosxer a1 JexaTb BHYTPU TPEYrOJLHUKA TOJILKO OJHA M3 TPEX ero
BBICOT; TOJIBKO JBE M3 TPEX €ro BBICOT?

304. Mo:xer 1 MeAMaHA TPEYroJbHUKA COBIAJATH C €r0 BHICOTOW, HO He
COBITAJIaTh C OMCCEKTPUCOI, IIPOBEIEHHON M3 TOH K€ BePIIUHBI?

305. B tpeyronsauke ABC oTpesok AD — mennaHa, OMCCEKTPUCA U BEI-
cora. HazoBuTe paBHBIE CTOPOHBI TPEYTOJLHUKA.

306. B tpeyroapaurke ABC /A= ZC. BucceKkTpuca Kakoro us yIjos Tpe-

YTOJILHUKA COBIIAJAET C MEIUAHON M BHICOTOI?
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307. B paBHOGeapeHHOM, HO He PABHOCTOPOHHEM TPEYTOJbHHUKE IPOBe-
JIeHBbI BCe MeanaHbl, OMCCEeKTPUCHI U BHICOTHI. CKOJIBKO PAa3HBIX OTPE3KOB
mpoBeneno? Kak mamMeHHUTCS OTBeT, €ClIM JaHHBIA TPEYTOJbHUK PaBHO-
CTOPOHHUT?

. Tpaduueckue ynpaHeHus

308. Haueprure HepaBHOOEAPEHHEIN TPEYyTOALHUK ABC.

a) OrmerbTe TOouky M — cepenuny cTropoHbl BC. IIpoBemute oTpe-
30k AM. Kak on HasbiBaercsa?

0) IIpoBemure OuccekTpucy yria B u oTMeTbTe TOUKY L ee mepeceue-
Husa co cropounoir AC. Kak mHaswiBaercsa orpe3ox BL?

B) IIpoemure m3 Toukm C nepneHaukynap CH K nmpamoit AB. Kak
Ha3LIBAETCS ITOCTPOEHHBIN OTPe30K B TpeyroibHuke ABC?

309. Hauepture paBHOGenpeHHBIN TpeyroabHuUK ABC ¢ oCHOBaHU-
em AC u TynnIM yriom B.
a) IIpoBemute BbIcOTY AD. Jlesxkut qm Touka D Ha oTpeske BC?
06) IlpoBemure memmany BM . PaBubl au yrabei ABM u CBM?
ITouemy?

Aa MucbmeHHble ynpaX<HeHusA

YpoBeHb A

310. B paBuoGegpennom TpeyroiabHuke ABC oTpe3ox BD — MejuaHa,
IIpoBeJleHHAas K ocHOBaHMio. HaliguTe mmepumerp TpeyroabHuka ABC, ecan
P =12 cm, BD=4 cm.

ANABD
311. B pasuoGexnpennom Tpeyroabuuke ABC orpesok BD — menuaha,
OpoBeleHHaA K ocHoBaHuo. Haninure mepumerp Tpeyroiabuuka BDC,
ecau P =18 cm, BD =5 cwm.

ANABC
312. B rpeyroabauke ABC £ A= /ZC, BD — GucceKkTpuca TpeyroJbHIKA.
Ioxaxure, uro AD=CD,

313. B rpeyroabuuxke ABC oTpe3ok CD ABIAETCA MEIUAHOW U BBICO-
roii. llokaskure, uro L A= /B.
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314. Ha Boicote MP pasHOGeapeHHOro Tpeyroibauka KMN ¢ 0CHOBaHH-
em KN ormeuena Touka O (puc. 105). [loka:xure, uto Tpeyroasaux KON
paBHOOEAPEHHBIIH.

315. B pasuoGenpennom tpeyroabEuke KON ¢ ocmoBanuem KN Ha
IpOoJoJI:KeHUU OrcceKTpuckl QP oTrmeuena touxka M (puc. 105). loka-
JKUTe, UTO TPEYyTroabHUK KMN paBHOOEIPEHHBIN.

316. [loxakure, 4TO MeAMAHLI PABHBIX TPEYTOJbHUKOB, IPOBEIEHHEIE
K COOTBETCTBEHHO PABHBIM CTOPOHAM, PABHHI.

317. Ooxakure, uTO GHMCCEKTPUCHI PABHBIX TPEYTOJbLHUKOB, IPOBELEH-
HbI€ U3 BEPIINH COOTBETCTBEHHO PABHBLIX YIJIOB, PABHBI.

YpoBeHb b

318. B paBHOGenpeHHOM TpeyroabHuKe ABC 0Tpe3ok BD — OuccexkTpuca,
[IPOBeeHHAA K OCHOBaHMIO. Haliure ee IJIMHY, €CIU IEPUMETD TPEYIOJb-
nuxka ABC paBeH 28 cMm, a mepuMeTp TpeyroJbHHKa ABD pasex 20 cw.

319. [okaxkuTe, YTO TPEYrOJbHUK, B KOTOPOM MeAHAHA NEJUT IIepU-
METP IIOI0JIAM, ABJIAETCA PABHOOEIPEHHBLIM.

320. [lokasxnuTe, YTO B paBHOGEAPEHHOM TPEYTOJbHUKE MeIUAaHbI, IPOBe-
JeHHBIEe K OOKOBBIM CTOPOHAM, PABHBL.

321. [okaxkute, 4TO B PaBHOOEAPEHHOM TPEYrOJbHUKE OMCCEKTPHUCHI,
IIPOBEleHHbIe 13 BEPIIVH IPY OCHOBAHUMN, PABHEIL.

322. Tpeyronbauku ABC u DBC pasusl (puc. 106). Tokakure, 4To TOUKA
nepeceyeHusa OTpe3KOB AD u BC LeJuT OTpe3oK A IIoIojaM.

323. IlepneEauKkyasapHEble oTpesku AD u BC mepecekaroTcsa B TOY-
ke O, npuuem £ ABC=/ZDBC (puc. 106). [lokaxkure, 4TO TPeyroJb-
HUK ACD paBHOOEIpPEHHBI.

B
M

/N L2

K P N
C

Puc. 105 Puc. 106
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324. [lokakuTe paBeHCTBO PABHOOEIPEHHBIX TPEYIOJbLHUKOB 110 OCHOBAHUIO
U TIPOBEJIEHHON K HEMy MeIuaHe.

325. [lokakuTe paBeHCTBO PABHOOEAPEHHBIX TPEYTOJbHUKOB II0 YIUIY,
Je)KaIieMy IPOTUB OCHOBAHUSA, M BBICOTE, IPOBEJEHHON M3 BEPIIMHBI
ATOTO yTIJa.

YpoBeHb B
326. [loxakuTe paBEHCTBO TPEYTOJbLHUKOB II0 CTOPOHE, MPUJIEMKAIIeMY
yIJIy U OHCCeKTprce, MPOBEIEHHON 13 BEPIIUHLI 9TOr0 yIJa.
327. [MoxakuTe PaBeHCTBO TPEYTOJLHUKOB II0 CTOPOHE, MeAuaHe, IIPOo-
BeIeHHOII K 9TOIl CTOPOHE, W YIVIy MEeXAY HUMMU.
328. JlokasknuTe paBeHCTBO TPEYrOJbHUKOB II0 MeAUAaHe W ABYM yIJIaM, Ha
KOTOpBIE OHA JEJUT YroJ TPeyroJbHUKA.
329. JloxaKuTe paBEeHCTBO TPEYTOJbHUKOB II0 YIUIYy, OMCCEKTPUCE, IPO-
BeJIEHHOU M3 BEPINWHBI 3TOr0 yIja, W yIIy, KOTOPbIiZ OHa oOpasyer
¢ IPOTUBOJIEKAIIEH CTOPOHOI.

C MNoBTopeHne nepen nsyyeHnem §13

TeopeTnuecknn matepuan
® PaBEHCTBO TPEYTOJLHUKOB
o paBHOOEIPEHHLIH TPEYTOJIbHUK
3apaum
330. Mauer tpeyroabHuku ABC u A,B/C,, B xoropeix AB=A B,
BC=B/(C,, LA=/LA, £ZB=/B,. Kakoe u3 yeTeIpex [JaHHBIX YCJIOBUH
MOYKHO MCKJIIOUUTE, YTOOBI OCTABIIUXCS YCJIOBUI OBIIO AOCTATOYHO JAJS J0-
Kas3aTe/JIbCTBA PABEHCTBA TPEYTOJILHUKOB IT0 IIEPBOMY MPU3HAKY; II0 BTOPOMY
npusHary?
331. Tpeyronbauku ABC u AB,C umeroT obmyio cropony AC, mpu-
ueM TOYKM B m B, jnexar mo pasHble cTOpoHbI oT mpamoi AC, £ BAC =

= £ B, AC. HazoBuTe HONOJHUTEILHOE yCJIOBHe, HEOOXOAUMOe AJIA JOKa3a-
TeJIbCTBA PABEHCTBA TPEYTOJbHUKOB. IIpnBennTe Bce BO3MOKHEIE OTBETHI.
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A4, B(B,)

i

B(B,)

C

B(B))

‘A ()

Cl B

Puc. 107. IlpukJagbiBaHue

rpeyronpauKa A B C,
K TpeyroasHury ABC

108

Tpemuii NPUsHAK paBeHCMBaA
Mpeyz0/1bHUKOB U €20 NpUuMeHeHue

13.1. Tpemuii npusHaK paseHcmsa
mpeyeo/ibHUKoB
IlpumenuM cBoiicTBa paBHOOEIPEHHOTO Tpe-

YTrOJIbHUKA AJIA JOKa3aTeJbCTBa TPEThero mpusHaka
PaBEHCTBA TPEYTOJbHUKOB.

Teopema (mpemuli NpU3HAK paBeHCMBA Mpey20/b-
HUKOB — N0 Mpem CMOopPOHAM)

Ecnn TPW CTOPOHbI OAHOIO TPEeYyrojlibHMKa COOTBETCTBEHHO
PaBHbI TpeM CTOPOHaM APYroro TpeyroJibH1Ka, To0 Takune
TPEYroJibHUKN PaBHbI.

JoKaszamenbCmso

U ITycrs name!r TpeyronsEuku ABC u A B/C,,
y xKoTopelx AB=A B, BC=B/,, AC=AC,. [o-
KameM, 4T0 A ABC=AA BC,.

ITpunoxum tpeyroabHuk A,B/C, K Tpeyrojis-
HUKy ABC Tak, 4ToOBI BepIIMHa A, COBMECTUJIACh
c BepImuHOHW A, BepmmHa B, — ¢ BepmuHO# B
a Touku C u (| JeKaau M0 PasHble CTOPOHBI OT IIPA-
Mol AB. Bo3MOXXHBI TpU CIIyUas:

1) myu CC, nmpoxoput BuyTpu yrna ACB

(puc. 107, a);

2) nyu CC, npoxoput BHe yrna ACB (puc. 107, 0);

3) syu CC, coBIazaer ¢ OfHOM us cTopon yrina ACB
(puc. 107, 8).
PaccmoTpum caydan 1 u 2. IlockolbKy 1o ycJio-
Buio Teopembl AC=A,C, u BC= B,C,, To TpeyroJjsb-
Huku ACC, u BCC, paBHOOeApeHHBIe C OCHOBAaHU-
em CC,. Ilo cBolicTBy paBHOOEIPEHHOI'O TPEYTOIbHU-
Ka L1=/2, £3=/4. Torna LACB=/ZAC,B Kak
CYMMBI (M1 PA3HOCTH) PABHBIX YIVIoB. TakuMm oOpasom,
AABC=A A, B,C| 10 mepsoMy IpU3HAKY PABEHCTBA
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TPEeyTONbHUKOB. B ciydae 8 paBencTso yrios C u C,
cJIeqyeT U3 CBOMCTBA PABHOOEIPEHHOI'O TPEYTOJbHU-
Ka ¢ ocHoBaHueM CC,, a NaJbHeilllee JOKa3aTeIbCTBO
aHAJOTHMYHO IpeAbiayIemy. Teopema nokazana. M

O0o0011as IPU3HAKY PAaBEHCTBA TPEYTIOJLHUKOB,
MOJKHO YBUIETh, UTO BO BCEX TPeX MPU3HAKAX PABEH-
CTBO TPEYTOJbHUKOB CJIEAYyeT M3 PABEHCTBA TPeX IIap
COOTBETCTBYIOIIUX dJeMeHTOB. VI 9T0 He ciaydaiiHO:
KaK IpaBUJIO, TPEYTOJbLHUK MOYKHO 3aJaTh (IIOCTPO-
WUThb) UMEHHO II0 TPEM 3JIeMEHTaM, HO He IIPOM3BOJIb-
HBIM, a OIPEAeJIAIONINM eINHCTBEHHBIN TPeyTOJbHUK.
Hamnpumep, TpeyroJlbHUK OZHO3HAUHO OIIPENesIsieTcs
IIMHAMU TPEX ero CTOPOH (3TO cJeayeT U3 TOJIBKO UTO
MOKA3aHHOTO TPEeThero mpusHaka). Oguaxko, HaIpuMep,
TpafyCHbIe Mephbl TPeX YIVIOB He 3aJal0T TPEYTOJILHUK
omHosHauHO. ITompoOyiiTe caMOCTOATEIBHO ITOCTPOUTD
COOTBETCTBYIOITUI KOHTPIPHUMED — [IBa HEPaBHBIX
TPEyroJbHUKA C COOTBETCTBEHHO PABHBIMU YIJIAMU.

3aaaua ﬂ

[lokaxuTe paBeHCTBO TpeyrosibHUKOB MO ABYM CTOPO-
HaM U MeaunaHe, NPOBefeHHOW K OAHOU U3 HUX.

PeweHue B
Tlycte ABC v A,B,C, — AaHHbIe TpeyronbHUKU C Meau-
aHamm BM v BM, cooteeTcTBeHHO, npuuem AB = AB,
AC = AC, BM = BM, (puc. 108). PaccmoTpum : :
CHa4yana TtpeyronbHuku ABM u ABM,. B Hux A M C
AB = AB, v BM = BM, no ycnosuro, a AM = AM,
KaK MOMOBUHLL paBHLIX CTOpoH AC un AL, T0 By
ectb. AABM = AABM, no TpeTbemy npusHa-
Ky. OTcroaa, B 4acTHOCTU, cnefyet, uto LA = ZAI.
Toraa AABC = AABC, no nepsomy npusHaky , ,
(AB = AB, AC = AC, ro ycrioguto, ZA = ZA no po- 4, M,
KasaHHOMY). Puc. 108
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13.2*. CBolicmBa U NpusHAKu

IIpoananusupyem mpusHAKM PaBEeHCTBA TPEYTOJLHUKOB. Bce sTu yTBep:K-
IeHWA OMUHAKOBBI II0 CTPYKTYPE: eCJIU TPEYTOJbHUKN NMEIOT HEKOTOPYIO 0COOeH-
HOCTb, TO OHU PaBHBI. OTa 0COOEHHOCTH (PABEHCTBO TPEX Iap COOTBETCTBYIOIIUX
3JIEMEHTOB) U COCTABJISIET NMPU3HAK PaBEHCTBA TpeyrosbHUKOB. HeTpymHo mora-
IaThCs IO aHAJIOTUH, YTO, CKAXKEM, IIPU3HAK MHapasIeIbHOCTH IPSIMBIX MOXKET
BBITVIAZIETH TaK: «HEcam mBe MpsAMBIe UMEIOT OIPelesIeHHYI0 0COOeHHOCTh, TO OHU
TapaJliebHbl» (BCIIOMHUTE, PACCMATPUBAJINCE JIU PaHee IOX0KUe YTBEPIKICHN).

Bo MHOrux reoMeTpruyecKux YTBEP:KACHUAX MBI MOJyUYaeM HOBBLIE 0COOEH-
HOCTU (PUTYP C IIOMOIIIBIO ViK€ M3BECTHBIX: HAIIPIMED, €CJIU IBa YIJIa BePTUKAJIb-
HbIe, TO OHU PaBHEI. B 9TOM ciryuae paBeHCTBO ABJIAETCA CBOMCTBOM BEPTUKATBHBIX
yrioB. ITo aHaoruum, CBOACTBO CMEKHEIX YIJIOB OyIeT MMeThb caemyomuii Bu: «Ec-
JIW TBA yTJIa CMEeKHbBIe, TO OHU UMEIOT OIIpeieIeHHYI0 0CO0eHHOCTL». HeTpymHo mora-
IaThCs, KaKoe 13 U3YUEeHHBIX YTBEPKACHU ABIAETCA CBOICTBOM CMEKHBIX YIJIOB.

OTMeTuM elle OAVH MHTEPeCHBIH GakT. Eciu HaM maH paBHOOeIPEHHBIH
TPeyTroJbHUK, TO PABEHCTBO ABYX €ro yIJIOB — CBOMCTBO PaBHOOEIPEHHOI'O
TpeyroiabHuKa. Eciu jKe U3 yCJIOBUA PaBEHCTBA ABYX YIJIOB HEKOTOPOT'O Tpe-
YTOJIBHUKA MBI JleJIaeM 3aKJIOUeHre, UTO 3TOT TPEYyroJbHUK PAaBHOOEIPEHHBIH,
TO PABEHCTBO 9TUX YIJIOB — IIPU3HAK PaBHOOEIPEHHOTO TPEYTroJbHUKA. TakuM
00pas3oM, OIHA U Ta Ke 0COOEHHOCTH (PUT'ypPHI B 3aBUCUMOCTH OT YCJIOBUS 3a-
Jauu MOJKET pacCMaTPUBATHCA OO0 KaK CBOMCTBO, 160 KaK IPU3HAK.

IIpuBemem mpuMepbl CBOMCTB M HIPU3HAKOB, HE
CBsA3aHHBIE ¢ reoMerpueii. Haanune IJIMHHON ITen SB-
JIgeTcsA CBOMCTBOM :Kupada (ecau KMBOTHOE — KU-
pad, ToO OHO UMeeT AJIMHHYIO I1efo0). Ho JIMHHYIO I1eto
UMEIOT TaKJKe U CTPayChl, TO €CTh He JIF000e JKUBOTHOE
¢ IIVHHOU Iteet — :Kupad. Takum obpasoMm, HaIUIMe
IUJIMHHOM I11Ier He ABJdeTcA NpusHakoM skupada. Ipy-
TOl IpPUMep: MHOBBINIEHNE TeMIEepaTyphl — MIPU3HAK
0oJ1e3HY (BeIb eCJIM Y UeJIOBEeKAa BLICOKAA TEMIIepaTypa,
TO OH 60JIEH), HO TTOBLIIIIEHNE TeMIIePaTyPhl He CBOMCTBO
OoJiesuu (BeAb MHOTHE 00JI€3HU HE COIPOBOMKIAIOT-
cs TIOBBIIIIEHEM TeMIeparyphl). M HakoHel, IpuMep
U3 apuMeTuKu: mocaeqHsas mudpa 0 — u CBOKCTBO,
¥ IpPU3HAK UKces, KOTopwle measaTca Ha 10.

IlomrpobyiiTe IpuBECTH COOCTBEHHBIE IPUMEPHI
CBOICTB U IPU3HAKOB, U3YUYAaE€MBIX B IITKOJIE.

www.e-ranok.com.ua

€ rRANOK



©-RANOK

§13. Tpetui Npu3Hak paBEHCTBA TPEYrofbHWKOB W €ro MpUMeHeHue

Bonpocbl U 3a0a4u

YcTHble ynpa*xXHeHnA

332. B tpeyrombHukax ABC u A B/C, AC=AC, u BC=B_C,. Kakoe
PaBEHCTBO HEOOXOAUMO J00ABUTH K YCJIOBHUIO, UTOOBI PABEHCTBO JaHHBIX Tpe-
YTOJBHUKOB MOXKHO OBLTIO JOKa3aTh II0 TPEThbeMY IPU3HAKY?

333. Tpu CTOPOHBI OLHOTO TPEYTOJILHUKA COOTBETCTBEHHO PABHEL TPEM CTO-
POHAM JIPYTOTO TPEyTOJbHUKA. PaBHBI JIU YIJIBI MEXKAY COOTBETCTBEHHO PaB-
HBIMH CTOPOHAMM 3THUX TpeyroabHuKoB? Ilouemy?

334. BepHOo 1, YTO ABa PABHOCTOPOHHUX TPEYTOJILHUKA PABHBI, €CJIU OHU
UMEIOT OTUHAKOBEIE ITePUMETPHI?

335. BepHo J1, UTO ABA MPOUBBOJBHBIX TPEYTOJbHUKA PABHBI, €CJIU OHU
MMEIOT OAMHAKOBbIE MepuMeTphI? SIBaseTcs Ju BePHBIM 00paTHOE YTBEpP:K-
meune?

P lpaduueckme ynpakHeHus
336. Haueprure pasaobenpennsle TpeyronbEnkun ABC u ADC ¢ o6mum
ocHoBanuem AC.
a) Coemuuure Touku Bu D. BrizenuTe 11BeTOM paBHBIE TPEYTOJILHUKH,
PaBEHCTBO KOTOPHIX MOYKHO JIOKA3aTh 110 TPETHEMY ITPU3HAKY.
6) HasoBure yribl, OMCCEKTPUCHI KOTOPHIX JIesKAT HA IPAMON BD.
337. Haueprute paBHble TpeyroabHuku ABC u A B.C,.
a) Ilposemure memmansr BM u B/ M,.
0) BrigenuTe 1BeTOM Iaphl PABHBIX TPEYTOJLHUKOB, 00pa30BABIIINX-
ca Ha pucyHKe. MOYKHO JI JOKa3aTb WX PAaBEHCTBO II0 IIEPBOMY IIPU-
3HAKY; [0 BTOPOMY IIPU3HAKY; IO TPETHEMY IIPUSHAKY?

Aa [nucbmeHHble ynpa)KHeHuA

YpoBeHb A
338. Ha puc. 109 AB=CD, BC = AD. JlokaskuTe PaBeHCTBO TPEYIOJIb-
HuKoB ABD u CDB.
339. Ha puc. 110 AB=CB, AD =CD. [lokaXure paBeHCTBO TPEYTOJIbHMU-
KoB ABD u CDB.

m
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112

340. Eciu ocHoBaHMEe W GOKOBas CTOPOHA OLHOI'O PaBHOOEAPEHHOTO Tpe-
YrOJbHUKA COOTBETCTBEHHO PABHBLI OCHOBAHUIO M OOKOBOI CTOPOHE APYIroro
pPaBHOOEAPEHHOr0 TPEYTOJIbHUKA, TO TAKHE TPEYTOJIbHUKY PaBHEL. [IOKaKuTe.
341. Eciau nBe CTOPOHBI U II€PUMETP OLHOIO TPEYTOJbHUKA COOTBET-
CTBEHHO PaBHLI IBYM CTOPOHAM M IIEPUMETPY APYIOro TPEeyroJLHUKA,
TO TaKHe TPEYTrOJLHUKN PaBHBI. [[oKakuTe.

342, Ha puc. 111 A ABC =ACDA. oraxure, uro NABD=/ACDB.

B B c
D
A c A D
Puc. 109 Puc. 110 Puc. 111

YpoBeHb b
343. Pasuobenpennsie Tpeyronbuuku ABC u ADC umeroT obijee oc-
Hopaune AC u Jie:KaT MO OOHY CTOPOHY oT mpamoii AC. Jlokaskure, 4TO
ZADB=/ZCDB. .
344, Ha puc. 112 AB=CD, AC= BD. JlokaXurte paBeHCTBO TPEYTOJb-
uukoB ABD u DCA.
345, Ha puc. 113 AB=CD, BF =CE, AE = FD. Jlokakure, 4To Tpe-
yroabHUK EOF paBHOOEIPEHHBIH.
346. Ha puc. 112 A AOB=ADOC. [IokaXuTe PaBEeHCTBO TPEYTOJbHU-
koB ABC u DCB. C moMoIllbl0 KaKUX IPU3HAKOB PaBEHCTBA TPEYTOJbHUKOB
€ro MOKHO 000CHOBATH?
347. Orpesku AB u CD mnepecerkaiorca B Touke O, KoTopas ABJISETCS
cepennHON KaKI0ro u3 HuX. JloKasK1uTe PaBeHCTBO TpeyroabHuKoB ABC
u BAD.

B C B C
% ’ & //><\\
%)
A D A E F D

Puc. 112 Puc. 113
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§13. TpeTw MpW3HaK PaBEHCTBA TPEYrONbHWKOB U ero npuMeHeHmne

YpoBeHb B
348. Touku A, B, C u D nexar Ha OZHON IIpA-
moit, npuuem AE, = AE,, BE, = BE, (puc. 114).
Hoxakure, uro Tpeyronbauku CDE, u CDE,
PaBHBI.
349, Touku A, B, C u D JexaTrT Ha OJI-
HOIl mpamoii, npuuem AE, = AE,, CE,=CE,
(cm. pumc. 114). [lokasKuTe, YTO TPEYTOJIbHU-
ku BDE, 1 BDE, paBHBL
350. JJoxa:kuTe paBeHCTBO TPEYTOJILHUKOB IIO
IBYM CTOPOHAM M MeJHaHe, IPOBEJAEHHBLIM W3
OIHO¥M BEPIIMHEI.
351. [okakuTe paBeHCTBO PABHOOEIPEHHBIX
TPEYTOJLHUKOB IO OOKOBOII CTOPOHE U IIPO- Puc. 114
BeJIeHHOII K Hell MenuaHe.

L OHNALIH-MPEHUPOBKA 019 N0020MOBKU K KOHMPONbHOU pabome Ne 2

3a0ayu ons no020moBKU K KOHMpOAbHOU pa6ome N¢ 2

1. Ilepumerp paBHOGeApeHHOr0 TpeyroiabHuKa pasex 105 cm, a OoKoBas
CTOPOHA OTHOCUTCA K OCHOBaHWIO Kak 7 : 3. Haiigmre cTOpoHBI 3TOTO TpE-
YTOJILHUKA.

2. Otpesku AB u CD mepecekalnTca B Touke O, npuuem AO = DO,

CO = BO (puc. 115).
a) Hoxraxxure paBeHCcTBO TpeyroabHuKoB AOC u DOB.
0) Hafizure mepumerp TpeyroapHura AOC, ecaiu AC=4 cwm,

CD =8 cm.
Cc B

Puc. 115

113
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Pasgen II. TpeyronbHukn. Mpu3HakK PaBeHCTBa TPEYronbHUKOB

3. U3 koumoB orpeska AB, mepecekawlnero mpsaMyo g B TOU-
ke O, IpoBeJeHBbI K 9TOH MPAMOM HePIeHIUKYIAPEI AC u BD, IpuyYeM
CO = DO (puc. 116). Ioxaskure, 4To TOUKK A M B HAXOAATCSI HA OJUHA-
KOBOM PACCTOSHUU OT IPAMOHN a.
4. Tpeyroasauk AQOB paBHOOeIpPEHHBIN ¢ ocHoBaHumem AB, AC=BD
(puc. 117). Horasxure, uro TpeyroabHuKk COD TaK:Ke paBHOOEIPEHHBIN.
5. JloxaskuTe paBEHCTBO PaBHOOEIDEHHBIX TPEYTOJIHLHUKOB II0 OCHOBAHUIO
U TIEePUMETPY.

A o

L\O D
c \\—I a
cCTA B D

B
Puc. 116 Puc. 117

6. B Tpeyronbuuxe ABC BeicoTa BH [eIUT CTOPOHY AC IIOIOJAM.
Buccektpuca AD TpeyroiabHuKa paBHa 15 cm. Haligure niaumy OmccexkTpu-
cbl CE 3TOro TpeyrojibHukKa.

O MNoBTOpeHne nepen nsyyeHuem § 14
TeopeTuyecknn matepuan

e TeopeMa O IBYX IPSIMBIX,
MePIeHIUKYIAPHBIX TPeThel
e IapaJiaesbHbIe MIPAMBIE
3apaun
352. Onpepenure, Kakue 13 IPUBEJCHHLIX YTBEP:KIEeHNUII BePHBL:
a) [IBe IpAMbIe, IEePIeHINKYIAPHbIE TPeThell, MepHeHIuKYIIPHEI;
0) 1Be mpsAMBIE, IapaJjieJbHble TPeThell, IapaJjelbHbl;
B) uepes J00yI0 TOUKY IJIOCKOCTH MOKHO IIPOBECTH IPAMYIO, ITapaJi-
JIeJIbHYIO TaHHOM;
T) uepes JIIOOYIO TOUKY IIJIOCKOCTY MOKHO IIPOBECTH He GOJIbIIle OTHOMN
IPAMOM, mapaJjieTbHON JaHHOM.
353. Yepes Touky C, He IPUHALIEKAIYIO HU OSHOM U3 IPAMEIX a U b, Ipo-
BemeHa mpamasd c. OmpegenTe B3BaNMHOE PACIIOIOKeHe IPAMBIX b1 ¢, eciu:
a) alb, clla;6) alb, cla.
Wsmensarcsa au orBeThl, ecau Touka C JeKUT Ha IpAMoi b?

14
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14 Y2/ibl, 06pA30BAHHbIE NPU hepe-
§19 cevenuu 0BYX NpAMbIX CeKyujeii.
MpuUsHAKU napannenbHoCMu NPSMbIX

14.1. Yanbl, 06pa3oBaHHble Npu hepece-
YeHUU OBYX NpAIMbIX mpembeii

IIycTe mpsamas ¢ mepecekaeT NMpAMble @ U b

B IBYX pasHbIX TouKax (pmc. 118). B Takom ciayuae
TOBOPAT, UTO IIPAMAS C ABJIAETCA CEKYIIeH IPAMBIX
u b. B pesysbTare Takoro nepeceyeHus JBYX MPSIMBIX
TpeTbelr 06pa3yioTcss mapbl HEPA3BEPHYTHIX YIJIOB,
UMEIOITUX CIelluaJbHble Ha3BaHUA:

° BHYTPEeHHME HaKPEeCT feXalme yribl JexaT Mex-
Iy OIPpAMBIMU @ M b IO pasHble CTOPOHBI OT CEKYIei: 3 7/ 8
u 6,4 ub;

* BHYTpeHHMEe OAHOCTOPOHHME YrMbl neskar Mesxay UG 118 IIpamas ¢ mepe-
IPAMBIME @ 1 b TI0 OIHY CTOPOHY OT ceKyIeii: 3 u 5, 4 u 6; CeKaer IpAMbIe a ¥ b

° COOTBETCTBEHHbIE YIibl JIe:KaT 110 OLHY CTOPOHY OT
CeKyIIeld, IIpIYeM CTOPOHA OJHOTO U3 HUX SBJIAETCA YACTHIO
cropoHb! Apyroro: 1ub5,3u72u6,4u8.

14.2.MpusHAKU napanneibHoCMu NpAMbIX

Bbl y:Ke M3yumsu ABe TEOPEMbI, KOTOPBIE YT-
BEpPJKIAI0T, YTO JBe MPAMbIE IapasIebHbI:

1) ec1u gBe mMpsMBbIe IapaJjiebHbI TPETheH, TO

OHU IIapaJieJbHbI;

2) ecau ABe IpAMBIE TEPIEHIUKYIAPHBI Tpe-

Thell, TO OHU IIapaJiiejIbHbI.

HokaxkeM elre HECKOJBbKO IPU3HAKOB IIapaJi-
JIEJIBHOCTH IIPSIMBIX.

Teopema (nNpuUsHAK napannenbHocmu dByX NPSIMbIX,
Komopble hepecekailomcs cekyuieli)

Ecnn npv nepecedeHyn ABYX MPsMbIX CEKYLLEN BHYTPeH-
HWe HaKpecT fexalle yribl paBHbI, TO MpsMble napan-
NenbHbI.

115
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Pasgen II. TpeyronbHukn. Mpu3HakK PaBeHCTBa TPEYronbHUKOB

Joka3zamenbcmBso

e O Ilycrs mpsaMas ¢ mepecekaeT IpPsAMble a W b
B TouKax A m B COOTBEeTCTBEHHO, IIpuueM L1= /2

1/A
/ (puc. 119). oxasxem, uto al|b.
Ecau yraer 1 u 2 npameie, To a lc u b1l c.

/ 0 Torma a||b mo TeopeMe 0 ABYX IMPAMBIX, IEPIEHIN-
b 2

KYJAPHBIX TPEeThel.
/B H, Paccmorpum cayuait, Korma yriabl 1 u 2 He
npsamble. IIpoBegeM u3 Touku O — CepeIuHBI 0TPEs-
Puc. 119. £1 = 22, Ka AB — mnepnenpukynap OH, k mpawmoii a. Ilycrs
rorza a || b H, — Touka mepeceuenus npambix OH, u b.

Paccmorpum rtpeyroabauku OAH, u OBH,.
Y vux £1=/2 mo ycunoBuio, £3=/4 KaK Bep-
TukaabHbie © AO=BO 1o mocrpoenun. Mrakx,
AOAH, = AOBH, o BropoMy NIPU3HAKy PaBEHCTBA
TpeyronbHuKoB. Orciona LOH,A=/Z0H,B =905 To
ectb npaMas H H, neplneHAuKyIsapHA IPAMBIM a 1 b.
Torga a||b mo TeopeMe 0 ABYX IPAMBIX, IEePICHIU-
KYJIApHBIX TpeTbeil. Teopema moxaszana. M

s noxasaTesbCTBA MapaJIIeIbHOCTH IPSIMBIX
MOKHO MCIIOJIb30BATh He TOJbKO BHYTPEHHIE HAKPECT
JIesKallye yIjbl, HO ¥ IPYIue Iapbl 00pasoBaBIINXCS
VIJIOB.

Cnedcmsue 1

C ~
a / Ecnn npu nepecevyeHnn OBYX NPAMbIX CEKYLLEN CyMMa
1/3 BHYTPEHHNX OOHOCTOPOHHMX YrnoB pasHa 180° 1o nps-
b é

Mbl€ MapannenbHbl.

/ [eiicTBuTe BHO, ecau £ 2+ £3=180° (puc. 120)
¥ 0 TeopeMe O CMe:KHBEIX yrimax Z1+£3=180° to
/£1=,/2=180°- /3. Torma mo moOKasaHHON Teope-
me al|b.

Puc. 120. Z2 + /3 =
= 180° Torma a || b
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Cnedcmsue 2

Ecnv mpu nepeceveHnn ABYX NPAMbIX CEKYLLEN COOTBET-

CTBEHHbIE YrIbl PaBHbl, TO NMPSMble NapannenbHbl. 1
b 2
HeticTBuTensno, ecau Z1=/3 (puc. 121), 3
a /2= /3 kKak BepTukaJbHble, To L1= /2. Torma

10 JOKa3aHHOU TeopeMme a ||b.

CraenctBus 1 u 2 MOKHO 00BeIUHUTEL C HOKA-
3aHHOII TeopeMOll B OJHO YTBep:KIeHWe, BbIparka-
IoIIee IPUSHAKY IapaJIIeIbHOCTU MIPAMBIX.

Puc. 121. /1 = /8,
Torxa a || b

Ecau npu nepecevwenuu 0eyx npamvix cexyuiei
eévinonnaemca xomsa 6oL 00HO U3 YCALO6ULL:
1) snympenHue naxkpecm nesxcaujue yzivl. paéHbl;
2) cymma énympenHux 00HOCMOPOHHUX Y2708
pasna 180°
3) coomeemcmeéenHble Y2blL PAEHBL,
mo 0anHble NpAMble NAPALLELbHbL.

Ecnu BeIIONTHAETCA OAHO U3 TPeX IPUBEJEeHHBIX
YCJIOBUI, TO BBIMIOJIHAIOTCA U ABa APYTUX (DOKAIKUTE

9TO CaAMOCTOSATEJIBHO).
3apaua Qx

Ha puc. 122 AB = BC, AC — 6uccektpuca yrna BAD.
Hoxkaxute, uto BC || AD.

PeweHue
TTo ycnosuio 3aaaum TpeyronbHuk ABC pasHob6eapeHHbIN P! c
c ocHoeaHWem AC. Tlo cBolicTBy yrnoe pasHobeapeH-
Horo TpeyronibHuka Z1 = £3. BmecTe c Tem /1= Z£2,
Tak Kak AC — 6uccektpuca yrna BAD. Otcropa, Z2 = 5

= Z3.Yrnel 2 U 3 BHYTpeHHUe HakpecT nexawume npy A D
npamerx AD u BC u cexywen AC. TTockonbKy 3TW yrmbl
PABHLI, TO MO NPU3HAKY NAPASISIENBHOCTU MPAMBIX
AD || BC, uto 1 Tpebosanocb AoKasaThb.

Puc. 122

17
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Puc. 123. IIpamasa CD
IIPOXOAUT Yepes TouKy C
U TapaJjiiesbHa mps-
moit AB

118

14.3. 0 cywecmsoBaHUU NpAMou,
napannenbHoii OAHHOI

IMokasaHHbIe MPU3HAKYU IIapaJJIeJbHOCTA IPS-
MBIX ITO3BOJISIOT ITOAPOOHEe MPoaHaIu3UPOBATh (HOP-
MYJUPOBKY aKCHOMBI ITapaJijeIbHBIX MPAMBIX (aK-
cuombl EBKIUga, m. 4.1). B aToil akcmome yTBepK-
Iajach eINHCTBEHHOCTh IPAMOII, IPOXOAAIIell uepes
MaHHYIO TOUKY W MapaJijeJbHOU JaHHOU MpPAMON, HO
He YTBEPIKIaJIOCh ee CYIleCTBOBaHUE.

Ha ocHoBamNY IpU3HAKA IAPAJIIeIbHOCTH IIPs-
MBIX CYIIIeCTBOBaHUE TAKON MPAMOUN MOYKHO JTOKAa3aTh.

Ilycts nausr npsamasa AB u Touka C, He mpuHAaJ-
Je:xkamiasa aToi npamoin (puc. 123). IIposemem nps-
myio AC. Ot ayua CA orioxkum yroa ACD, paBHBIIA
yramy CAB, Tak, KaK IOKasaHo Ha pucyuke. Torga
yrasl ACD 1 CAB — BHyYTpPeHHUe HaKpecT JeiKa-
mue npu npameix AB u CD u cexymeit AC. Ilo mo-
KazamHomy npusHaky AB|CD, To eCcTh CyII[eCTBYeT
mpsaMas, IPoxondaIasa uepes Touky C mapaJjyiesrbHo
mpamoii AB.

Taxum o0pasoM, MBI MOMKEeM O0BeIUHUTDL JOKa-
3aHHBIN (PAKT ¢ aKCMOMOI MMapaJieJbHBIX MPAMBIX
B CJEIYIOIIel TeopeMe.

TeopeMa (0 CyuieCmBOBAHUU U eOUHCMBEHHOCMU
npsmoll, napannenbHoll OaHHOU)

Yepes TOYKY, He nexallylo Ha [AaHHOW NPSAMOM, MOXHO
NPOBECTU NPAMYIO, MapanienbHylo AaHHOW, U MPUTOM
TOJMBKO OfHY.

Boooiie, akcuoma EBkianga u cBs3aHHBIE C Hell
YTBEPKIeHUA ObLIM IIPEeIMETOM 0CO00r0 BHUMAHUS
YUYeHBIX Ha IPOTAKEHWYM MHOTMX BEKOB. B HauaJe
TIO3AaIIPOIIJIOT0 CTOJIETUS BBIJAIOIIUINCA PYCCKUIT Ma-
rematuk Hukomait Banmosuu JlobaueBckuit co3galt
HEeeBKJIUIOBY T'eOMeTPHI0, B KOTOPOII aKCcroMa IapaJ-
JIEJIbHBIX MIPSIMBIX HE BBIIOJIHSETCS.
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Bonpocbl U 3a0a4u

YCTHble ynpaXHeHusA

354. Ha puc. 124 yka)Xure yroj, KOTOPHI BMeCTe

c
¢ yrioM 4 COCTaBJIAET: a N8

a) Tapy BHYTPEHHUX HAKPECT JIEIKATIUX YTIJIOB; 5\6

0) mapy BHYTPEHHHX OJHOCTOPOHHHUX YIJIOB; \

B) IIAapy COOTBETCTBEHHBIX YIJIOB. BAV!
355. ITo puc. 124 ompemenure, GyAyT U IPAMEIE d 1\2
u b mapaJiieJbHBIMU, €CJIN: Puc. 124

a) £3=/6; ) £2=/6;

6) £5=28; n) /3+/5=180°%

B) L1=/T; e) £L2+./4=180°.

356. ITo puc. 124 ompegesnnre, IpM KaKUX 3HAUCHUAX N OyZeT BEPHBIM
YTBEPKICHME:
a) ecau £6=2/n, ro al b;
6) ecam £6+2n=180° to a|lb.
357. Omnpepennre, Kakue U3 CIEIYIOIIUX YTBEPXKICHUN BEPHBI:
a) ecJu MpU MEePeceyeHuy ABYX MPSAMBIX CEKYIeil 06pasylTcs BO-
ceMb PaBHBIX YIJIOB, TO IIPAMBIE IIapaJjlie]bHbL;
0) ecau IpU MEPECeYeHMH ABYX IIPAMBIX CEKYINel o00pasyloTcs ue-
ThIPe PABHBIX YIJIa, TO MPSAMBIE MMapaJLIeIbHbI;
B) CyMMa JBYX VIJIOB TPEYTOJbHUKA MOKeT ObITh paBHa 180°.

Npadunueckue ynpaxxkHeHus

358. HauepTure npamele a 1 b 1 IPOBEIUTE CEKYIIYIO C.
a) Brigenure Ha pUCYHKe OLHY IIapy BHYTPEHHUX HAKPECT JIEHKAIINX
YIJIOB KPACHBIM I[BETOM, a APYI'YIO0 Mapy — CHHUM.
0) Beimenure yriibl, COOTBETCTBEHHBIE C «KPACHBIMU» yTJIaAMU, Kpac-
HBIM I[BETOM, & YIJIbI, COOTBETCTBEHHbBIE C «CHHUMW» YIJIAMU, CUHUM
IIBETOM.

359. Hauepture yron ABC, paBuniii 60°.
a) Or ayua AB orimoxxure yron DAB, paBubili 120°, Tak, YTOOHI
rouku C u D Jyeskanu 1o OGHY CTOPOHY OT IIpAMoil AB.
0) ITapannenbus! au npsambie AD u BC? Ilouemy?

119
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Aa MucbmeHHble ynpaX<HeHusA

YpoBeHb A
360. [Tau tpeyroapauk ABC. IIpsamas [ mepecexkaer croporny AB B Tou-
Ke D, a cropony BC — B Touxke E. HazoBuTe BHyTpeHHUE HaKpeCT Jie-

JKalre, BHYTPEHHNEe OJHOCTOPOHHIE M COOTBETCTBEHHBIE YIJIBI IPU IIPS-
MbeIX AB u BC u cexyieii DE.

361. Ilo mamueM puc. 125, a—e6 goxaxure, uto al|b.
c c c
a / AN a a \135°

607 140°
b / 60° 40° b b 135°

N N\

Puc. 125

362. Ilo puc. 124 oupenenure, mapajielbHbl JIU IPAMEIE @ 1 b, ecin:
a) £4=125°, /5=125°%
6) £5=115°, /3=65°
B) £3=65° £7=65°.

363. Ha puc. 126 AABD = ACDB. [loxasxure, uto AD || BC.

364. Ha puc. 127 AAOB= ACOD. okaxure, uro AB| CD.

D C
B C

O

A B
Puc. 126 Puc. 127

YpoBeHb b

365. IIpamble a u b mepeceKarT OIPAMYIO ¢ IOf paBHbIMHE yriamu. O6s3a-
TeJIbHO Ju a || b?

120
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366. Ilo nanunim puc. 128, a—6 moxaxure, uto al|b.

c c c
25\ a 100"/ a /X
a

LN e L/

25" / /180°

a 4] B

Puc. 128

367. Ilo puc. 124 onpegenure, mapajielbHbl
JU mpsaMble a u b, eciu:
a) «£5=135°, a yroax 4 BTpoe OoJbIle,

yeM yroJ 3;
6) £2=72° a £6:£8=2:3,
368. Orpesku AB u CD mepecekaioTcs B TOUKe, B

KoTopas sABJAeTcA X o0Iei cepenmuoil. Ioka-
sxure, uto AC || BD.

369. Ha puc. 129 AB=BC, CD= DE. [oka- C
JKUTe, uTo npambie AB u DE mapaijaelbHBI. A E
370. Ussecrro, uto AABC = ACDA. HazoBu- v
Te mapaJJjejbHble CTOPOHBI 3TUX TPEYTOJIbHI- D

KOB U JOKAKUTe MX MapaljieIbHOCTb.

371. B Tpeyronbuuke ABC mposemeHa GUCCEK-
tpuca BL. Ha cropone BC ormeuena Touka K
rak, uro BK = KL. JlokauTe napajieIbHOCTh
npaveix AB u KL.

372. B rpeyroasunke ABC AB= BC, ZC =80°.
IIpamas [ mepecekaeT cTopousl AB u BC B Tou-

E
kax D u E cooTBeTcTBeHHO, npuueM AD = DE
u £ EAC=40°. [lokaskure, uro [|| AC. I/C/\

i D 2 1
YpoBeHb B \//

373. Ha puc. 130 AD=CF, BC=DE, /1=
= /2. [loraxure, uro AB| EF. Puc. 130

Puc. 129
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374. Ha puc. 131 AB=DE, BC=EF, AD=CF. Jlokaxure, 4TO
BC|| EF.

Puc. 131

375. B Tpeyroasauke ABC £ A=20°, Z~B=80°. 13 Touku B mpose-
neH ayu BD rtak, uto BC — 6uccexkrpuca yriaa ABD. Jlokaskure, 4TO Ips-
mble AC u BD mapajijienbHBL.

376. B rpeyroabauke ABC £ A=7T70°, ZB=40°. Ha n1yue CB oTmeue-
Ha Touka D, He mpuHamiae;xaiiaa orpesky BC. JIyu BE — GucceKTpuca
yriaa ABD. Jloxka:xkure, uto npambie AC u BE mapaJjijieabHBbI.

C; MNoBTOpeHne nepen mnsyvyeHuem §15

TeopeTuyecknnm matepuan:
e IIapaJijieJIbHbIE IIPAMbBIE
§4; m 9.2
e OIIpenejieHHne IIEPIeHInKYJIApa,
paccTosgHNEe OT TOYKHU IO IIPIMOM
¢ CMEHBIE€ YIJVIBI
o BEePTUKAJBLHLIE YIJIBI

3apaun
377. B TpeyroJpHUEKe IIOCTPOEHBLI BCE MeIHMAHBI, BCe OMCCEKTPHCHL M BCe
BBICOTHEI. KaKoe HanMeHbIlee KOJIMYECTBO OTPE3KOB IOCTPOEHO BHYTPHU
rpeyronbanKka? Kaxkoe Hanbosiblllee KOJMYECTBO OTPE3KOB IIOCTPOEHO BHE
TPeyroJbHUKa?
378. IIpamasa, mapajiienbHas cropoHe AB Tpeyronsanka ABC u mepece-
Karormaa cropory BC, mepecerkaer tak:ke u ctopony AC. [Joraxxure.
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15 CBolicmBa Y2108, 06pA30BAHHbIX
§ NpU nepecedeHuU NApAVIeNbHbIX

NpAMbIX CeKywjeli

15.1. Teopema o cBOiicMBAX Y2108,
00pa30BaAHHbIX NPU hepeceyeHuu
napamieNbHbIX NPAMbIX CeKyujeli

B npenpigyiem maparpage ObLIM YCTAHOBJIEHBI
COOTHOIIIEHUSA YIJIOB MEXKIY ABYMS IPAMBIMU U CEKY-
e, rapaHTUPYIOIITe IapaliebHOCTh JAHHBIX IP-
MbIX. Ho 00s3aTesIbHO JIM 9TH COOTHOINIEHUS COXpa-
HAIOTCA IJIA J000H IMaphl MapajielbHbIX IPAMBIX,
ImepeceueHHBIX ceKymiei? JlokaskeM yTBep:KIeHUe,
oOpaTHOe IPU3HAKY IapajieIbHOCTH IPIMBIX.

Teopema (cBolicmBa y2/108, 06pA30BAHHbIX NpU
nepeceveHUU NApannenbHbIX NPAMbIX ceKyujell)

Ecnm cekyLlasn nepecekaeT ABenapannenbHble NpsMble, TO:
1) BHYTPEHHMe HaKpPecT fexallue yribl paBHb;
2) CyMMa BHYTPEHHUX OOHOCTOPOHHUX YrIOB
paBHa 180°;
3) COOTBETCTBEHHbIE YTilbl PaBHbI.

JlokaszamenbCcmso

O Moxaskem mepBoe U3 YTBEPIKAEHUN TEOPEMBI.

IlycTe cekyiiada ¢ mepecekaeT mapaJijesbHbIe
npamele a 1 b B Toukax A u B cooTBeTcTBeHHO (puc. 132).
IokakeM MeTOJOM OT IIPOTMBHOTO, UYTO BHYTPEHHUE
HaKpeCT JieKalllyue YIJVIBI IIPU 9TUX MPSAMBIX PABHBL.

IIycts aTu yrawsl He paBHBI. IIpoBemem uepes
TOUKYy A IpAMYI0 @, TaK, 4YTOObI BHYTPeHHUe Ha-
KpecCT JieKallle YIJIbl IPU IOPAMBIX @, U b U ceky-
et ¢ 6b11M paBHBL. Torga Mo mMpuU3HaAKY mapaJijiesib
HOCTH NPAMBIX uMeeM a, |[b. Ho al|b mo ycaosumo
TEOpeMbI, a COIVIACHO aKCHOMe IapaJjlieJbHBIX IIPA-
MBIX Uepe3 TOUKY A MOKHO IIPOBECTU JIUIINb OTHY

a A/C

/B

Puc. 132. K mpeamoosKeHnio
0 TOM, UTO BHYTPEeHHUE Ha-
KpecT Jiekallue yIvibl Ipu
napajjieJbHBIX IPAMBIX @
u b He paBHBI
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b u

Puc. 133.a || b, ¢ L a,

Torma ¢ L b

c
a 1/2
3/4

5/6
7/8

Puc. 134

124

IPAMYIO, ITapaJjieabHyo npamoi b. Takum o6pasom,
MBI IOJIYUHJIN IpoTuBopeunre. CieroBaTebHO, HAIIIE
MIPEeIII0I0KeHe OI60UYHO, TO eCTh BHYTPEHHNUE Ha-
KpecCT JieKalue yIJbl PaBHBEIL.

W3 moxasaHHOTO yTBEP:KAEHUA HETPYIHO ITOJY-
YUTh APyTHEe IBa YTBEP:KIEHUS TeopeMbl (caeaiTe
ATO CaMOCTOSATEJHHO).

Cnedcmsue

Ecnn npamas nepneHAMKynspHa OLHOWM M3 ABYX napan-
NenbHbIX NPAMbIX, TO OHa MepneHAMKYNspHa 1 Opyrou
npsMoW.

9T0 cieficTBUE 00OCHYITE CAMOCTOSATENBHO II0
puc. 133.

3aaava
Cymma ABYX BHYTpeHHUX yrnos, 06pa3oBaslumxcs npu
nepeceyeHUU AByX NAPASISIENbHLIX MPAMBIX CeKyluel,
pasHa 210°. HaliauTe Bce obpasosaslumecs Yrbl.
PeweHue
Tlyctb a || b, ¢ — cekyulas. BHyTpeHHUe yrnbI, 0 KO-
TOpPLIX FOBOPUTCS B YCNOBUU, MOTYT 6bITb OAHOCTO-
POHHUMM, HAKPECT NexaWwmmm UnmU CMmexHeimu. TTo-
CKOJIbKY MpU MepecevyeHUU NapannenbHbIX MpAMbIX
CeKyliel CYMMa BHYTPEHHUX OAHOCTOPOHHUX Yrnos
pasHa 180° U cymma CMexXHLIX YrnoB TaKxe pas-
Ha 180° TO AaHHbIE yrAbl — BHYTpPeHHWe HakpecT
nexawume. Tlyctb £ 4 + £ 5 = 210° (puc. 134). TTo-
ckonbky a | b, To £ 4 = £ 5 = 210%2 = 105°. Toraa:
£ 1=105° taKk kak yrner 1 u 5 cootBeTcTBEHHbIE;
£ 3 = 180° - 105° = 75°, Tak Kak yrnel 3 U 5 BHyTpeH-
HUe OAHOCTOPOHHWE;
£ 2 = 75° TaK KaKk yrnel 2 U 3 BepTUKASIbHbIE;
Z 6 = 75° TaK Kak yrnel 5 u 6 cmexHsle;
£ 7 = 75° TaK KaK yrnbel 7 u 3 cOOTBETCTBEHHbIE;
£ 8 = 105°, Tak Kkak yrnel 8 U 4 cooTBeTCTBEHHbIE.
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15.2. PaccmosiHue meXxoy
napannenbHbIMu NpSAMbIMUY

Kak BwI y:Ke 3HaeTe, pacCcTOsHUE OT TOUKHU O
TIPAMON — 9TO AJIWHA TEPIEeHIUKYJIAPa, TPOBEIEHHOr0
U3 JaHHOM TOUKM K Impamoii. MoKHO IIPemIoo:KUTh,
YTO paccTodAHHNE MEXAY IIapaJijieJIbHBIMU IIPAMBIMM
TOKe OyIeT OImpemesAaThCs C IMOMOIIBIO IEePIeHIUKY-
Jasapa. Ho mpe:xae ueM chopMyaIupoBaTh onpeneseHune,
JIOKaJKeM eIlle OHO CBOMCTBO MapaJlIeIbHBIX IPIMBIX.

Teopema (0 paccCmMosHUAX oM mouek NPAMou
00 napannenbHoOl NPAMOLi)

PaccTosiHMS OT NObIX ABYX TOYEK NPSMON A0 Napannesb-
HOW e NPSMOW PaBHbI

JokaszamenbCmso

O ITycrs @ u b — maHHBIE HapajielbHbIE IPs-
mbte, A, B, u A,B, — paccrosinus ot Touek A, u A,
npamoit a po npamoit b (puc. 135). Horarkem, uTO
A B =A,B,.

TIocKOJBKY MO OmpeesIeHUI0 PACCTOSAHUS OT
TOYKHU 70 mpamoi A B 1bu A,B, Lb, To no reo-
peMe 0 ABYX IPAMBIX, IEPIEHINKYIIPHBIX TPEThEH,
A B, || A,B,.

Paccmorpum TpeyronsEuku A B/A, u B,A,B,.
¥ Hux cropoHa B, A, obmasa, /1= /2 KaK BHYTPeH-
HUe HaKPeCT JieKalllhe TPU HapasiJeJbHbIX IpPA-
MBIX a U b u cexymeit B/A,, /3= /4 Kak BHyTpeH-
HUe HaKpPecCT JieKalllue IPU IapasiJeJbHbIX IpPA-
mbix A, B, u A,B, u cexymeit B A,. Takum o6pasom,
AA B A, =/AB,A,B, no BropoMy NpuU3HaKy paBeH-
CTBa TPeyroJbHUKOB, OTKyAa A B = A,B,. Teopema
noxazana. W

W3 TobKO UTO HOKA3aHHOU TEOPEMLI CJEeNyerT,
YTO PACCTOSHME OT TOUKM IIPSIMOM a 10 HPAMOU b He
3aBUCHUT OT BHIOOpA TOYKM, TO €CThb OJUHAKOBO IJIA
BCEX TOYEK MPAMOHN a. ITO MO3BOJAET CHOPMYJIUPO-
BaTh CJIEAYIOIEEe ONpeeeHue.

a A A,
2
3 4
b 1
Bl B2

Puc. 135. a || b, Tourn A,
u A, paBHOYJAJIEHBI OT
mpsamoit b
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OnpedeneHue

PacctosiHneM mMexxay napannefibHbIMU NPSIMbIMM Ha-
3bIBAETCS PACCTOSIHME OT Nt0OOV TOUKM OLHOW U3 3TUX Npsi-
MbIX 0O APYron NpsMon.

Taxum 00pasoM, PacCTOSHNE MEKIy IIapaJi-

4 A JIEJIBHBIMY MPSAMBIMHA — 9TO JJINHA IEPIeHIUKYJIAPA,
IIPOBEJIEHHOTO M3 IIPOM3BOJILHON TOUKMW OJTHOU IIPs-

b H MOM K IPYTOH IPAMOH.
B Ha puc. 136 a||b, AB 1 b, To ectb AB — pac-
CTOSHUE MEXKAY MPAMBIMHU @ U b. 3aMeTuM, UTO IO
Puc. 136. Ileprennuky- CJIEICTBHUIO TEOPEMBI O CBOMCTBAX YIVIOB, 00pasoBaH-
nap AB — paccroanue HBIX IIPU IIepecedyeHn! IapajJiesbHBIX IIPAMBIX CeKy-

Mex 7y NPAMBIME @ 1 b meit, AB 1 a, 1o ecTb AB — 06wWuit NnepneHANKYnsp

K IPAMBIM a u b.

Bonpocbl U 3adayu

YcTHble ynpa*xXHeHnA

379. O06s3aTeIbHO U CPequ YIUVIOB, KOTOPhIe 06pa30BaIuCh IIPH Iepeceye-
HUM JBYX MapajijieIbHBIX IPAMBIX CeKyIlei, HalayTcs:

a) POBHO YeThIPe OCTPHIX YIVIA;

0) He 6OJIbIIIE YeTHIPEX OCTPHIX YIJIOB;

B) HEe MEHBIIIE YeThIPeX TYIILIX YIJIOB;

I) He MEHbIIIEe YeThbIPeX PABHBIX YIJIOB?
380. Ilpu mepeceueHny ABYX IapajliebHBIX IPAMBIX CEKYIIeil o0pasoBa-
JUCh ABa yria ¢ rpagycHbiMu Mepamu 80°, MoryT Jid 9TH yIJIbl OBIT:

a) BHYTPEHHMMHU HAKPECT JIeXKAIIIMMU;

0) BHYTPEHHUMHU OZHOCTOPOHHWMIU;

B) COOTBETCTBEHHBLIMU?
381. Ogun u3 yrios, 00pa3OBAHHBLIX IIPU IEPECeUEHUN ABYX IIAPAJIIENIh-
HBIX MPAMBIX ceKyIei, pasen 120°. MoikeT i OSUH U3 OCTAJIbHBLIX CEeMU
yrioB O0bITh paBHBEIM 50°? Ilouemy?
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382.

BHyTpeHHNE OJHOCTOPOHHUE YIJIbl, 00Pa30BaHHbIE IIPU MTEPECEUEHUN

JIBYX TapaJlieJbHBIX NPAMBIX CEKyIlel, paBHBI. Ilog KaKuUM yIJioM CeKy-
1asa mepeceKkaeT JaHHBbIE TPAMbIe?

383.

Otpesox AB — paccTosHIe Me:KAY IMapajlieIbHbIMU MIPIMBIMU @ U b.

Iloxg kakum yriom cekyinasa AB mepecekaer mpaMbie a U b?

384.

lpadunueckue ynpaxxkHeHus

HauepruTe napaJjieibHble IPAMBIE @ U b U CEKYIIYIO ¢, He TePIeH-

IUKYJIAPHYIO HM.

385.

386.

a) 3axpacbTe BoceMb 00pPa30BaBIIUXCA YIVIOB KPACHBIM HJU CUHUM
IIBETOM TaK, UTOOBI CyMMa JIFOOBIX ABYX YIVIOB PasHBIX IIBETOB ObLIA
paBHa 180°.

0) U3 Toukm mepeceueHUs MPAMBIX 4 U C IIPOBEAUTE OTPE3OK, KO-
TOPBIH ABJIAETCA PACCTOSHUEM MEXKIY MapaJiieIbHBIMUA MPAMBIMUA @
u b. Ilog KaKUM yIJIOM STOT OTPE3OK IIepeceKaeT IPAMYI0 b?
HauepTture Tpeyronsaux ABC.

a) IIpoBemure mpamyl, mapajielbHyi0 cTopoHe AC u mepeceka-
fotyio cropoubl AB u BC B Toukax D u E cOOTBETCTBEHHO.

0) OTmeTbTe KpacHBIM IIBETOM yroJ TpeyronbHuka ABC, paBHBIU
yriy BDE.

B) OTMeThTe CHHUM IIBETOM yroJ TpeyroabHuka ABC, cymMMa KOTO-
poro ¢ yriom DEC pasua 180°.

NMucbmeHHble ynpa*xHeHunA

YpoBeHb A
Ilo manubiM puc. 137, a, 6 HanguTe yriael 1 u 2, ecau al|b.

e 1\2 a 2/32"

b 114° b

\ 1/

Puc. 137
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387. Onun u3 yrioB, 00pasoBAHHLIX IPU II€PECeUEHUM ABYX IapaJi-
JeJbHBIX IPAMBIX ceKyIneil, paBeH 18°. Halimure ocrajibHbIEe YTJIBI.
388. Vron ABC pasen 62° a yroa BCD pasen 118°. MoryT au mps-
mbie AB u CD:

a) OBITH mapaJiielbHbBIMU; 0) IepeceKaTbca?
OrBeT obocHYITE.
389. Vron ABC pasern 29°, a yron BAD pasen 141°, MoryT nu npsa-
mble AD u BC 0bITh napaJienabHbiMu? OTBET 000CHYHTE.
390. Ha miockocTy IpOBeNeHbI MpsAMbIe @, b u ¢, mpuuem allb, a Lc.
OmpenennTe B3aMHOE PACIIOJIOKEHNe MIPAMBIX b U C.
391. IIpamsie a u b napannensHbl. Touku A, u A, jsexar Ha IpdA-
Moii a, orpesku A B u A,B, — pacCTOAHUA MeXAYy IPAMBIMHU a U b.
HaszoBuTe 0Tpe3Ku, KOTOPHIE ABJIAIOTCA PACCTOTHUAMMU MEKAY TPAMBI-
vmu A B u A,B,. Orser obocHyIiiTe.

YpoBeHb b
392. Ilo masHBEIM puc. 138, a, 6 HaliguTe Yroa X.
a /50° \ a 22° /69°
70° \ /
b 130° b x
/ x\ \ /ur
a 0
Puc. 138

393. HaiiguTe Bce yIibl, 00pa3oBaHHBIE IIPHU IIE€PECEUEeHNHN ABYX IapaJ-
JIEJIBHBIX IIPAMBIX CEKYIIEeH, eCJIM:
a) OJUH W3 BHYTPEHHUX OJHOCTOPOHHUX yryioB HA 30° GoJbIle apy-
roro;
0) cyMMa IBYX COOTBETCTBEHHBIX YIJIOB paBHA 56°.
394. Ilo garaslM puc. 137, a onpenennTe, napaJlelbHbL JU IPAMbBIE @ 1 b,
ecu £L2—/£1=>54°.
395. Yrox ABC pasen 72°. I3 Touek A u C BHYTpH yIJia IIPOBEIEHBI
JIy4YH, IapaJijie/ibHble CTOPOHAM yIvIa U IlepeceKarolnrecss B Touke D.
Haiigure yroax ADC.
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396. au yroax ABC (puc. 139). Yepes Tou-
Ky A IpoBefieHa IpsAMasd, IapaJlieibHas CTo-

poue BC wm mepecekaromnias OUCCEKTPUCY A/ D
nmamHoro yria B Touke D. [lokaskure, 4TO Tpe-

yroasHuK ABD paBHOOEIPEHHBI.

397. lar paBHOOeApPEHHBIH TPEyroib- g C

HuK ABC c¢ ocuoBanuem AC. Ilpamasa, ma-
panaenbuaa AC, mepecexkaeT cTopony AB
B TouKe A, a cropony BC — B Touke C..
Hokaxure, utro TpeyroibHuxk A BC, pas-
HOOeIPEeHHbIH.

Puc. 139

398. Orpesox AB — paccTosgHHNe MeXAYy IapalielbHbLIMU IPAMBLIMU d
u b. Touka M — cepenuna orpesxka AB. [loka:kure, 4To J1000H OTPE30OK
¢ KOHIIAMU HA JAaHHBIX IMPAMBIX, IPOXOIAIUNA Uepe3 TOUKy M, menauTcs
€10 TIOTIOJIaM.

399. Yepes Bepmiuny B paBHOOGeApeHHOr0 Tpeyroiabauka ABC nmpose-
IeHa npaMasd [, mapajnenabHaa ocHoBaHuio AC. Orpesok BK — menu-
ana tpeyroabHuka ABC. Jlokaxkure, utro BK — paccTrodanue MexIy
npambeivMu [ u AC.

YpoBeHb B

400. Ilo gauusiM puc. 140, a, 6 onpeaeanTe, IapaJIeJbHbl JIU IpAMble AB
u CD.

A B A B
142° 33°
EL60° 100> g
158° 57°
C D C D
a 6
PuC. 140

401. Haiigure Bce yIVIbI, KOTOpPble 00PAa30BANMChH IIPU IIePECeUYeHUN
IBYX IApaJljIeJIbHBIX IPAMBIX CEKYIIei, ecm:
a) IATH U3 HUX HE OCTPLIE;
0) cyMMa ABYX BHYTPEHHHX HAKPECT JeKAIUX YIJOB B IATh Pas
MEHbIIIe CYMMBI IBYX IPYIUX BHYTPEHHHUX YIJIOB;
B) CyMMa IllecTH u3 HuX paBHa 620°.
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402. BucceKTpuchl BHYTPEHHUX OJHOCTOPOHHUX YIJIOB, 00PA30BAHHBIX IIPU
[epecevyeHry ABYX MapalIe]bHBIX NMPAMBIX CEKYIled, B3BAUMHO IepIeH/IN-
KyJaapHbl. [Joraxkure.
403. BucceKkTpuchl BHYTPEHHUX HAKPECT JIeXKAIUX YIVIOB, 00pPa3soBaH-
HBIX IIPU II€PeCeUYeHNH IBYX IapaJlielbHBIX IMPAMBIX CEeKYINel, mapaJ-
JeJbHBI. JlOKasKuTe.

C NoBTOopeHne nepep nsyyeHvem §16

130

TeopeTtuyeckuin matepuan:

¢ CMEXHbI€ YIVIbI

¢ paBHOOEIPEHHBIN U PABHOCTOPOHHUIA §5 11

TPEeyTOJbHUKHU

3apgaumn
404. IIpsamasa | IPOXOLUT Yepe3 BePIIMHY B OCTPOYIOJBHOTO TPEYIOJib-
uuka ABC mnapajienbHo cropoHe AC. [lokamkuTe, uTo mpamas [ obpasyer
¢ npambeiMu AB u CB yriibl, paBHBIE IBYM yIJIaM TPEYTOJbHUKA.

405. B tpeyronpruke ABC AB+BC=BC+AC=AB+AC, Jlokasxure,
yro LA=/B=/C,
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16 CymMMda y2/10B mpey20/bHUKa.
§ BHeWIHUii Y201 mpeyz0/bHUKGA

16.1. Teopema o cymme yanos
Mpey20/bHUKA U ee cnedcmsus

Teopema (0 CyMMme y210B mpey20/1bHUKA)

CyMMa yrnoB TpeyrofibHMKa paBHa 180°.

JokazamenbCmao

O Ilycts ABC — mpon3BOJIbHBINA TPEYTOJbHUK.
Iokaxem, utro LA+ ZB+/2C=180°,

IIpoBenem uepes BepmuHy B mpsamyio b, ma-
pannensuyio AC (puc. 141). Torga yrabl 1 u 4 paBHBI
KaK BHYTPEHHUE HAKPECT JIesKAll[he P Mapasliesib
HBIX npambix b u AC u cexymieit AB. AHaJOrmYHO
/3=/5 KaK BHYTpPEHHUEe HaKpPeCT Jie;Kalllie IIPU
Tex JKe IapajljeJbHBIX NPAMBIX, HO ceryieir BC.
Nwveem: L1+ £2+4£3=/L4+£2+ £5=180°. Teope-
Ma noxasana. H

Cnedcmsue 1

B nioboM TpeyrofibHMKe Mo KpaviHenW Mepe ABa yria
oCTpble.

IleficTBUTENBLHO, €CJaU OBl TPEYTOJbLHUK HMEJI
IIBa HEOCTPBIX yIyIa (TYIBIX WU IPIMBIX), TO CyMMAa
BCeX yIJIoB IpesbimaJa 061 180°, uToO MPOTUBOPEUUT
MOKA3aHHOUN TeopeMe.

Cnedocmsue 2

KaxabIn yron paBHOCTOPOHHErO TPeyrofbH1Ka paBeH 60°.

IlockoabKYy BCe YIJIbI PABHOCTOPOHHETrO Tpe-
yroJbHUKA pPaBHBI, TO KaKIbIl M3 HUX paBeH
180°:3=60°.

PaccmoTpuMm elle 0JHO Ba)KHOE YTBEPIKIEHUE,
KOTOpoOe clIefyeT U3 AOKAa3aHHON TeOpeMBbl.

Puc. 141. K moxasareis-

CTBY TEOPEMBI O CyMMe
YIJIOB TPEYTOJIbHUKA
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ﬁ 3anaua

Ecnu B pasHobeapeHHOM TpeyrosibHUKe OAWH U3
yrnos paseH 60°, TO 3TOT TpeyronibHUK paBHOCTOPOH-
HWiA. [lokaxuTe.
B PeweHue
TTycte ABC — paBHO6eApeHHbIN TpeyronbHUK C OCHO-
BaHWem AC. PaccmoTpum aBa cnyvas.
| 1) Tyctb yron 60° — 0AMH U3 YrnoB Npyu OCHOBAHWM,
60 Hanpumep ZA = 60° (puc. 142, a). Toraa £C = ZA = 60°
A C KaKk YFMbI NpU OCHOBGHUWM paBHO6eApeHHOro Tpe-
yronibHuka. Takum obpaszom, £B = 180° — LA — «C =
B = 180° - 60° — 60° = 60°. 3Hauut, LA = /B = /C,
T0 ecTb ABC — paBHOCTOPOHHWUI TpeyromnbHUK.
60° 2) TTyctb yron 60° — yron, npotusosexalumii OcCHoBa-
HUto, TO ecTb £B = 60° (puc. 142, 6). Toraa ZA = £C Kak
yrnbl NpyU OCHOBAHUW paBHO6eApeHHOro TpeyrosibHU-

A 6 c ka. Kaxabh us atux yrnos paseH (180° - 60°) : 2 = 60°.
CHOBA MONMyYUNU, YTO BCe Yrnbl TpeyronbHuka ABC
Puc. 142 PABHbI, 3HAYUT, 3TOT TPeyroNbHUK PABHOCTOPOHHUIA.

TonbKO UTO pelleHHAS 3a7ada ABJISETCS ONMOPHOW, TO €CTh HA Hee MOXKHO
CCBLIATHCA NIPU PELIeHNN APYIUX 3a/ad, KPATKO IIePECKA3bIBAA ee COLePIKaHUe.
B pmanbHeiiieM ycaoBUsS TaKUX 3aJau B yueOHUKe OYAYT BBIAEJEHBI IMOJTYKUP-
HBIM IIPU(TOM U CJIOBOM <«OIOPHASI».

16.2. Budbl mpey20/1bHUKOB NO BeaU4uHe y2/10B.
Knaccugpukayus

Kax y:xe Oblio mOKasaHo, J000M TPeyroJbHUK MMeeT He MeHee OABYX
OCTPBIX YIJIOB. ITO O3HAUAET, UTO BO3MOKHBI TPU CJIydasd:
1) Bce yIVIBI TPEYTOJBHUKA OCTPHIE — OCTPOYrofibHbIN TPEYTOJIbHUK;
2) [nBa yriia TpeyroJbHHKA OCTPhIe, a TPETUH yroJl MPsaMOil — MNpPsSMO-
YrofbHbIN TPEYTOJIbHUK;
3) mBa yriia TpeyroJbHHUKA OCTPBIE, & TPETUH yToJ TYIOH — TYnoyrofib-
HbIA TPEYTOJHHUK.
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§16. CymMa yrnoB TpeyronbHuka.BHeLWHWI yron TpeyronbHUka

Wcxonsa us aToro, Bce TPEYrOJILHUKYA MOYKHO Pas-
IeJIUTh 110 BeJINUYWHe YIVIOB HA TPHU BHIA: OCTPOYTOJIb-
Hble, IPAMOYTOJbHLIE U TYIIOyToJbHBIE (puc. 143).

Ob0paruM BHHMAaHNE HA TO, UTO BeJHYMHA
YIJIOB — 9TO IIPU3HAK, II0 KOTOPOMY JIFOOOM JAHHBIN
TPEYTOJIbHUK MOKHO OTHECTH JIUIIb K OJHOMY U3 TPEX
Ha3BaHHBIX BUAOB. TaKoe nejeHne 00HEKTOB Ha OTHEIhb-
Hble BHIBI 110 OIPEIEJIEHHOMY IIPU3HAKY Ha3bIBAIOT
Kaaccudpuramueii. [IpusHak, 1Mo KOTOPOMY OCYIIECT-
BAsieTCA KJaccuUKAIUs, IBJISIETCS €e OCHOBAHHMEM.
Tak, TPEYyTOJIbHUKN MOKHO PasfesuTh U 10 APYTOMY
OCHOBAHMIO — JJIMHE CTOPOH — Ha PasHOCTOPOHHIE
(To ecThb He MMeIOIIE PAaBHBIX CTOPOH), paBHOOEIPEH-
Hble, HO He PABHOCTOPOHHUE (Y KOTOPBIX TOJIBKO IBE
CTOPOHBI PABHBLI) M PABHOCTOPOHHNE TPEYTOJbHUKM.

Knaccudurainus cunraercs IpaBUIbHOM, eciIu
J10001 13 00'bEKTOB MOYKHO OTHECTHU JHIIbL K OIHO-
My M3 HasBaHHBIX KJaccoB. Tak, HempaBUJILHO Oy-
IeT pasiesAaTh IPSIMble Ha IJOCKOCTU TI0 B3AUMHOMY
PACIIOJIOKEHUIO Ha ITapaJliesbHble, ITepeceKatonnecs
U MEePIeHIUKYIAPHLIE (Belb IePIeHINKYIAPHOCTh —
YaCTHBIN cjayuaii mepeceuenus). OmubouHO moapas-
JIeJIATH [0 BeJIMYMHe Hepas3BepHYThIe YIJIBI Ha OCTPhIe
U TYIIbIe, ITIOCKOJbKY €CTh eIlle U IPIMble YIJIBI.

OueHb BaKHO IMPOBOAUTH KJacCCUPUKAIIUIO
JIMIIB II0 OSHOMY OCHOBaHWIO. Hampumep, HEBEPHBIM
OBLTIO OBI PA3Ae/IATh TPEYTOJILHIKI HA OCTPOYTOJIbHEIE,

JANAANN

OCTpPOyTONMBHBIH IIpamoyronbHbIH

TynoyroabHbIH

Puc. 143. Bugbl TpeyroJlbHUKOB II0 BEJIMUNHE YTJIOB

www.e-ranok.com.ua
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Pasgen II. TpeyronbHukn. Mpu3HakK PaBeHCTBa TPEYronbHUKOB

e\

D A C

Puc. 144. Buemrnuii yrosa
Tpeyroabanka ABC mnpu
BepinHe A

AL SC

Puc. 145. BrerrHre YTl
TpeyroapHuKa ABC

5
4.1 3\ C
D A 6\

Puc. 146. Buemuuii yros 4
paBeH cyMMe YIJIOB 2 U 3
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IPAMOYTOJbHEIE, TYIOYTOJbHBIE U PaBHOOEIPEHHBIE,
Beb PABHOOEIPEHHBIM MOKET ObITH W OCTPOYTOJIbHEIH,
U IPAMOYTOJBHBIN, W TYIOYTOJIbHBINA TPEyTroJbHUK.
HomycTuTh TaKyo OIMHOKY — TO JKe caMoe, UTO pas-
IeJINTh BCEX JIIOJeN Ha MYKUUH, *KeHIIUH U YUUTeJen.

IIpumepsl KJaaccuuKaIUi HETPYAHO HAUTU
U B IPyrux Haykax. Tak, Qpuaojgoru measaT YJeHbB
IpeJIoXKeHns Ha IJIaBHBIe (MomJerkalnee U CKasye-
MO€) U BTOPOCTEIleHHEIe (IOIoJHeHUe, OpeeseHre
u obcrosaTeabcTBO). IlompolbyiiTe HANTH TPUMEPHI
KJaccupuranum B (pusuke, reorpaduu, 0MOJIOTUN.

16.3. BHeWHUII y20n1 Mpey20nbHUKA U €20
cBolicmsa
OnpedeneHue

BHewHNM yrinomMm TpeyrojibHMUKa Ha3blBaeTCd Yyrosi,
CMEXHbIN C BHYTPEHHVM YITIOM OaHHOIo TpeyrojibHKKa.

Ha puc. 144 yron DAB — BHeHIIHU# yIroJ Tpe-
yroasHuKka ABC 1ipu BepiuHe A.

OueBUIHO, UTO MPHU JI000I BEpPIINHE TPEYTOJIb-
HUKA MOYKHO TIOCTPOUTH JBA BHEITHUX yTJIa, KOTOPHIE
II0 OTHOIIEHWIO APYT K APYTY ABJIAIOTCA BEPTUKAJb-
HBIMU (puc. 145).

Teopema (0 BHeWHeM ya/e mpey20/bHUKA)

BHELWHWI yron TpeyrobHWKa paBeH CyMMe ABYX BHYTPEH-
HUX YIIOB, HE CMEXHBIX C HUM.

JlokazamenbCmso
O IIycrs yrasr 1, 2 mw 3 — BHyTpeHHUe
yrabl Tpeyroabuuka ABC, a yron 4 — BHENIHUU

yroJ, cMe:XKHBIH ¢ yrimom 1 (puc. 146). ITo Teopeme
0 CyMMe VIJIOB TpeyrojbHnkKa £2+/3=180°-/1.
C mpyroii CTOpPOHEI, IO TeopeMe O CMEKHBIX yIvIaX
/4=180°- /1. Orcioga £4=42+43, ut0 u Tpe-
6oBasoch gokasarb. M
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§16. CymMa yrnoB TpeyronbHuka.BHeLWHWI yron TpeyronbHUka

Cnedcmsue

CymMMa BHELLUHWX YII0OB TPEYrofibHMKa, B3ATbIX MO OLHOMY MPW KaXOOW BEPLUMHE,
paBHa 360°.

IeficTBUTENBHO, IO JOKAa3aHHOI Teopeme (puc. 146) L6=~L1+ /2, L4=/2+
+/4383 u £5=/1+ /3. Torma nisg uX CyMMBI HMeeM: 46+44+45:(41+
+£2)+(£2+ £3)+(£L1+ £3)=2(L1+ £2+ £3)==2-180° = 360°.

Bonpocbl U 3a0a4u

YcTHble ynpa*xXHeHnA

406. Mooxxer 1 TPeyroJbHUK MMETh TPHU TYIBIX YIJIa; ABa TYIBIX YIJa;
He MUMeTb HU OJHOI'0 TYIOro yria?

407. MoskeT i yroJ IpH OCHOBAHUM PAaBHOOEIPEHHOI'O TPEYrOJbHUKA
OBITH TYIBIM; TPAMBIM?

408. MoxxeT 11 IPAMOYTOJIbHBIA TPEYTOJIbLHUK OBITh PABHOOELPEHHBIM;
PaBHOCTOPOHHUM?

409. MoryT Jiu OBITH PABHBIMHU TYIOYTOJIbHBLIA M IPAMOYTOJBHBIN Tpe-
YTOJbHUKY; TYIOYTOJIbHEIN 1 OCTPOYTOJbHBIN TPEYTOJbHUKN?

410. [Tansl Tpu BHEIMIHUX yIVIA TPEYTOJbHUKA IPUA PASHBLIX BEPIIMHAX.
CKOJIBKO M3 HUX MOI'yT OBITH OCTPBIMI?

P lpadurueckme ynpakHeHUA

411. HaueprtuTe oCTPOYrOJLHBIA TpeyroabHuk ABC.
a) lsamepbTe yIJIbI TPEYTOJbHUKA U BBIUUCINUTE UX CYMMY.
6) Ha nyue AC oTrmersTe TOURy D, He IPUHAIJIEIKAIIYIO OTPE3-
Ky AC. Ompegenure rpaaycuyio mepy yria BCD, HCIOaIb3ys TEOpPeMy
O BHEIIIHEM yIJIe TPEeyroJbHHUKA.
B) Omnpenmenure Buxa Tpeyroabiuka BCD 1o BeIudYnHe YIJIOB.

412. Hauepture TpeyroabHuk ABC ¢ TynbIM yriom A.
a) IIposemure BhIcOTY BD 1 ompemennTe BUJ Tpeyroabauka ABD 1o
BeJIMUMHE YIJIOB.
0) Usawmepbre yron BAD. Kak cBs3ama ero rpagycHas Mepa ¢ rpagyc-
HBIMHU MepaMu YIJIOB TpeyroabHuka ABC?
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Aa MucbmeHHble ynpaXHeHuA

136

YpoBeHb A

413. Haligure Hem3BeCTHBLIA YroJl TPEYyrOAbHHUKA, €CIH ABa ero yrjia
PaBHBI:
a) 65°u 45°; 0) 120°u 18° B) 90° 1 64°.
414. Haiigure Heu3BeCTHBIE YIVILI PABHOOEAPEHHOIO TPEYTOJLHUKA, €CIIM:
a) yroi mpu ero ocHoBaHuu paBeH 40°;
6) yroJ, IPOTUBOJIEKAINN ero OCHOBaHuI0, pasen 40°,
415. Haiigure HeM3BeCTHLIEC YIVILI TPEYTOJLHUKA:
a) TPAMOYTOJBHOrO, ¢ yriom 28°%
0) paBHOGEZPEHHOTO, C yIJIoM Ipu ocHoBaHWU 80°.
416. [ToxasxnTe METOZOM OT IIPOTHUBHOTO, YTO YI'OJI IIPXA OCHOBAHUU PABHO-
0eIpEeHHOr0 TPEYroJbHUKA He MOJKET OBITh TYIIBIM.
417. [ToxaXmuTe METOAOM OT IIPOTUBHOI'O, UTO TPEYTOJbLHUK HE MOMKET
MMeThb OOJIBIIIE OJHOI'0 IPSMOIrO yIja.
418. Haiigure BHyTpeHHNE YIVIBI TPEYTOILHUKA, €CJIM BHEIIIHNE YIVIBI IIPU
JIBYX ero BepirmHax paBHbl 135° m 110°.
419. OguH 13 BHYTPEHHNX YIJIOB TPEyTOJLHUKA paBed 40°, a ofuH u3
BHeImHUX — 125° HafiguTe ocTajabHbIe BHYTPEHHNE U BHEITHUE YTJILI.

YpoBeHb b

420. HaliguTe Bce YIJIBL TPEYTOJbHAKA, €CJIMI:
a) OJWH M3 HUX BJBOE MeHbIIe BToporo u Ha 20° GOJIBIIE TPETHETO;
0) ux rpagycHbIe Mephl OTHOcATCA Kak 1 : 3 : 5.
421. Opun u3 yri0B paBHOOEIPEHHOrO TPEeyroJabHuKa paser 50°. Haiignure
npyrue yriabl. CKOJIBKO pellleHUiT uMeeT 3ajmava?
422, Haiigure:
a) YIVIbI TPEeyroJbHUKA, €CJAU MX I'PaJyCcHbIe Mepbl OTHOCATCA KakK
2:7:9;
0) yrabl paBHOGEIPEHHOT'O TPEYTrOJbLHMKA, eCHU OAWMH M3 HUX pa-
Ber 100°.
423. Mo:xxer i TpeyroabHuK ¢ yriaoM 40° GbITh PABHBIM TPEYTOJILHUKY
¢ yrimom 140°? OTser obocHYITE.
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§16. CymMa yrnoB TpeyrofnbHWKa.BHeWHWA yron TpeyroibHMKa

424, TpeyroapHuk ¢ yrioMm 120° paBeH TpeyroJbHHKY ¢ yriaom 30°.
IMokaskuTe, UTO JaHHBIE TPEYTOJbHUKN PaBHOOEIPEHHBIE.

425. B pasHoOGegpennom TpeyroiabHuke ABC ¢ ocuHoBanuem AC mpo-
Bemena Omccexktpuca AD. Halimure yriabl JaHHOTO TPEYTOJbHUKA, €CIU
ZADC =150°.

426. Orpesoxk BD — Ouccexrpuca tpeyroabHurka ABC. Haligure
yroax A, ecim £LC=35°, £LBDC=105°.

427. B tpeyronbauke ABC OHCCEKTpPUCHI, IPOBEJeHHbIEe N3 BEpIINH A
u B, mepecekarorcsa B Touke O. Haiigure yron AOB, eciu £ A =82°,
Z B=38°.

428. B pasnoGenpenuoM TpeyroiabHuKe ABC 0HCCEeKTPUCHI, IPOBEICH-
Hble U3 BepIIuH Ipu ocHoBaHuu AC, nepecekarrcsa B Touke O. Hatigu-
Te yIJIBI TPeyTroJbHUKA, ecau £ AOC =140°.

429, OnuH 3 BHENIHWX YIJIOB PaBHOGEIPEHHOTO TPEYyroJbHMKA pa-
BeH 60°. Halimure BHyTpeHHNE YIJIBI TPEYTOJbHUKA.

430. Bremnne yIibsl TPEyroabHUKA OTHOCATCH Kak 3 : 4 : 5. Haligure
BHYTPEHHHUE YIJIbI TPEYTOJIbHUKA.

431. HalizuTe BHyTPEeHHUE YIJIBl TPEYTOJbHUKA, €CJIH CyMMa ABYX U3
Hux pasuHa 150°, a oguH M3 BHEIIIHUX YIJIOB paBexn 80°.

YpoBeHb B

432, BuccekTpuca paBHOOEIPEHHOI'O TPEYIOJbHUKA, IIPOBEACHHA U3 Bep-
IIKHBI yIVIa IIPX OCHOBAHMY, PABHA OCHOBAHWIO TpeyroJbHMKa. Haiigure
ero yrJbl.

433. BuccekTpuca paBHOOGEIPEHHOI'0 TPEYroJIbHUKA, IPOBEAEHHAd U3
BepIIMHLI yIjla IPU OCHOBAHUU, IIepeceKaeT OOKOBYIO CTOPOHY IO,
yIJIOM, PaBHBIM YyIJIy IIpu ocHoBaHuWM. HailiguTe yrianl TpeyrojibHUKA.
434, BucceKTpuca BHEIIIHEr0 yIJIa IIPA OCHOBAHUYU PABHOOEIPEHHOI'O Tpe-
YrOJIbHIAKA IIepeceKaeT IMPOoJoJLKeHne 00OKOBOM CTOPOHBI. JIIMHA OTPe3Ka
OMCCEKTPHCHL OT Hauaja [0 TOUYKHU IepecedueHrsa PaBHA OCHOBAHUIO Tpe-
yroapHuka. Haiizure BHyTpeHHNE YIJIBEI TPEYTOJIbHUKA.

435. BuccexTpuca BHEIIIHEro yIIa IIPX OCHOBAHNUY PABHOOEAPEHHOI0 TPe-
YIOJBbHUKA IIepeceKaeT IPoJoIKeHre O0KOBOI CTOPOHEI IO YIJIOM, PaB-
HBIM YTJIy TPV OCHOBAHUWM TPeyToJibHUKA. HaliguTe yriibl TpeyroJbHUKA.
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Pasgen II. TpeyronbHukn. Mpu3HakK PaBeHCTBa TPEYronbHUKOB

436. B tpeyroavuuke ABC GucceKTpHUCH], IpoBefeHHbIe u3 BepmnH A u C,
mepecekaiorcsa B Touke O. Hawimure yron AOC, eciu £ B = .

437. BuccekTpuca BHEILIHETo yIjia PaBHOOEAPEHHOrO TPEYroJIbHUKA IIPU
BepIIKHe, IPOTUBOJIEKAIE OCHOBAHMIO, IapaJliejbHa OCHOBAHUIO Tpe-
yroabHUKA. [JoKasKuTe.

438. ChopmynupyiiTe U SOKAKUTE YTBEPKICHNE, 00paTHOE YTBEPIKIe-
HUIO IIPEeILIAYIIel 3aJaum.

(; MNoBTOpeHne nepep nsyueHvem §17

138

TeopeTtuyeckuii matepuan

e IIPU3HAKU PABEHCTBA TPEYTOJLHUKOB § 8, 10, 13

e MeaMaHa, OMCCEKTpUCa U BHICOTA
TPEeyroJbHUKA

3apgaun
439, Ussecrno, uro AABC = ADBC, npuuem Touka C JEXKHUT HA OTPe3-
ke AD. [loka:KkuTte, YTO JaHHBIE TPEYTOJbHUKHU IIPAMOYTOJHHBIE.
440. PasuoGenpennsie Tpeyroiabanku ABC u ADC umeroT obIjee 0CHOBA-

uue AC (touku B u D mexxar mo oxgHy cTopony oT npsamoit AC). orkaxure,
yro BD | AC.

§ 12
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§17

[pAAMOY20/1bHble mpeyeo/ibHUKu.
MpusHakKu u csoucmsa NpsMo-

Y20J/ibHbIX Mpey20/ibHUKOB

17.1. 3nemeHmMbl hpAMOY20/1bHO020
mpey20/1bHUKa

Kax msBecTHO, IPAMOYTONBHBIN TPEYTOJBHUK
“MeeT ORVH IIPAMOH U Ba ocTPhIX yriia. CTopoHa nps-
MOYTOJIBHOTO TPEYTOJIbHUKA, IIPOTUBOJIEIKAIAA IPA-
MOMY YTJIy, Ha3bIBAeTCSA rMNOTeHY30M, IBE IPYTHe CTO-
poubl — KaTetamu. Ha puc. 147 B Tpeyroasauke ABC
ZB=90° AC — rumorenysa, AB u BC — KareTsl.

W3 TeopemBI 0 cymMMe YIVIOB TPEYTOIBHUKA CJIe-
IYeT: CYMMa OCMPbLX Y2106 NPAMOY2ZONLbHOZ0 mpe-
yzonvrukra pasna 90°. meer mecTo u oOpaTHOE yT-
BepKJeHNe — IPUSHAK IPSIMOYTOJBHOI'O TPEYTOJb-
HUKA: eClU 6 mpey2o0nibHuUKe cymma 06Yyx y2n06 paes-
na 90°, mo amom mpeyzonvHUK NPAMOY20LbHBLIU.

17.2. TNPUBHAKU pABEHCMBA NPAMOY20/bHBIX
mpey20/1bHUKOB

Ilonb3ysacs mpusHAKaMu PaBEeHCTBA TPEYTOJILHU-
KOB U TEOPEMO 0 CyMMe YIJIOB TPEYTOJbHUKA, MOKHO
copMyaupoBaTh IPU3HAKU PABEHCTBA, XapaKTepHBIE
TOJBKO IJIST MIPAMOYTOJIbHBIX TPEYTOJIbLHUKOB.
IIpuBenem cHauajia ABa M3 HUX.

MpU3HAK paBeHCMBA NPSMOY20/1bHbIX Mpey201bHUKOB
no 0ByM Kamemam (puc. 148)

Ecnn gBa kateta ogHoro NPAMOYroJibHOIo TPEYroJsibHMKa
COOTBETCTBEHHO pPaBHbl ABYM KaTe€TaM LPYroro rnpamo-
YrOfIbHOro TpeyrosibHMKa, T0 Take TPeyrosibHNKN PpaBHbI.

MpU3HAK PABEHCMBA NpPSMOY20/IbHbIX Mpey20/bHUKOB
no Kamemy U npunexawiemy ocmpomy yany (puc. 149)

Ecnn kaTeT v npunexatimii K HeMy OCTPbIA Yron OAHOro
MPSMOYrOIbHOMO TPEeYroflbHMKa COOTBETCTBEHHO PaBHbI Ka-
TETY 1 NpUAeXalleMy K HeMy OCTPOMY Yray ApPYroro nps-
MOYrOfIbHOrO TPeYrofbHWKa, TO Takme TPeYroNbHUKM PaBHbI.

A

&

()

5

=

B Karer C
Puc. 147. TIpsaMOyTOJbHBIR
TPEYTOJbHUK
1\ I\
B C B, C,

Puc. 148. IIpsamoyrosbHEIE
tpeyronpauku ABC u A B,C,
PaBHBI II0 JBYM KaTeTaMm

A

A
C B, c,

A 1
B

Puc. 149. IIpamoyroJybHbIE
rpeyroabauku ABC u A,B,C,
PaBHBI 10 KaTeTy U IPUJe-
JKAIEeMy OCTPOMY YTy
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A A,

B C B, c

1

Puc. 150. IIpamoyronbHbIe
TpeyroabHuKu ABC

u A,B;C, paBHBI IO KaTeTy
¥ IPOTUBOJIEIKAIIEMY YIIIY

[IX:\ flli\
B C B, c,
Puc. 151. IIpsaMoyTobHEIE
TpeyroabHuKu ABC

un A,B,C, paBHBI II0 'UIO-
TeHy3e U OCTPOMY YTy

eHy3a — OT rpete:
a» —

funot 5
CKOTO «rynoTenHyc

cmrmaaxom,aﬂ. Ha3BaHwe

cBA3aHo Co cnocobom

nocTpoeHns npAMOYrone-
HblX TpeyronpHNKoB Hata-

ryBaHviem benesk
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[aHHble TPU3HAKY — YACTHBIE CJIyYau IIEPBOTO
¥ BTOPOTO IPU3HAKOB PaBEHCTBA TPEYTOJILHUKOB.

Crenyrolye ABa MpU3HAKa HETPYAHO IOJIYUUTD
13 BTOPOr'0 MPH3HAKA PABEHCTBA TPEYTrOJbHUKOB, WC-
MOJIb3YSI TEOPEMY O CYMMe YIJIOB TPEeyTOJbHUKA.

MpU3HAK paBeHCMBA NPSMOY20/IbHbIX MPey20/1bHUKOB
no kamemy u npomusonexawyemy yany (puc. 150)

Ecnv kaTeT 1 NpoTVBONEXaLLMA eMy Yrofl OAHOrO NPsSMO-
YrOMIbHOrO TPEeYrofibHNKa COOTBETCTBEHHO PABHbI KATETy
1 NPOTMBOAEXALLEMY eMy Yrily APYroro NpsSMOYrofbHOro
TPeyrofbHWKa, TO Takue TPeyroibHUKIN PaBHbI.

MpU3HAK paBEHCMBA NPSIMOY20/IbHbIX Mpey20/1bHUKOB
no 2unomeHy3e u ocmpomy yany (puc. 151)

Ecnv runoTeHy3a v OCTPbIN Yron OJHOMO MPSMOYTofb-
HOrO TPEeyrofibHVKa COOTBETCTBEHHO PaBHbI MMMOTEHY3e
1 OCTPOMY Yy OpYroro npsiMoyrofibHoro TPeyronbH1Ka,
TO Takue TPEeyrofbHUKM PaBHbI.

IeficTBUTEeIbHO, €CJU HaHHBIE TPEYTOJbHU-
KU HMMEIOT 10 PaBHOMY OCTPOMY YIJIY O, TO APYyTue
OCTpPBIE YIVIBI 9THX TPEYTOJbHUKOB paBHBI 90° -0,
TO €CTh TaKJKe COOTBETCTBEHHO PAaBHHI.

Eme oqua mpusHaK paBeHCTBA IPIMOYTOJIBHBIX
TPEYTOJHLHUKOB JOKAYKEM OTAEJIBHO.

Teopema (NPU3HAK paBeHCMBA NPSIMOY20/1bHbIX
mpey201bHUKOB NO 2UunomeHy3e u kamemy)

Ecnn runoTteHy3a v KaTeT OAHOro NMPSMOYrofbHOrO Tpe-
YrofibHVIKa COOTBETCTBEHHO PaBHbI MMMOTEHY3e U KaTeTy
JIPYroro NpsMOYrofibHOrO TPeyrofbH1Ka, TO Takue Tpe-
YrONbHUKM PaBHbI.

Jlokasamenbcmso

O Ilycts ABC u A B,C, — naHHBIe IPAMO-
YrOJbHBIE TPEYTOJBbHUKH, B KOTOPBIX L B=/B =
=90°, AC=A,C,, BC= B, (puc. 152). [lorkaxewm,
ytro AABC =AA B_C,.
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§17. MpsamoyronbHble TPeyrofbHWKK. [pU3HAKK ¥ CBOWMCTBA MPAMOYrOfbHbIX TPEYroNbHUKOB

Ha npogomxenuax cropor CB u C B, or-
J0:xkuM oTpesku BD um B D,, paBHble KaretaM BC
n B,C, coorBercrBerHo. Torma AABD=AABC
u AABD =AABC, no gsym KareraM. Taxum
obpasom, AD=AC=AC =AD,. 9310 3HAYHUT,
uro AADC=AA D,C, no tpem cropoHam. OTcroza
ZC=/C,. N nakonen, NABC = AA, B,C, o rumo-
TeHy3e 1 ocTpoMy yriy. Teopema moxasana. Ml

Ob6paTuM BHMMAHHNE Ha JOIOJHUTEILHOE II0-
CTPOEHME, COCTOAIlee B JOCTPAUBAHUU IIPAMOYTOJIb-
HOT'O TPEYTOJBHUKA [0 PaBHOOEIPEHHOTO.

Takoil mpueM MO3BOJIAET NIPUMEHATH CBOMCTBA
PaBHOOEPEHHOTO TPEYTOJbHUKA IIPU PeIleHuu 3a-
a4, B YCJOBUAX KOTOPBIX O PABHOOEIPEHHOM Tpe-
YTOJIbHUKE peub He UJeT.

17.3.* NpAmoyz0/bHbIli Mpey20bHUK
Cc yanom 30°

IIpaMoyroabHBI#I TPEYTOJBHUK, B KOTOPOM
OWH M3 OCTPBIX yIiIoB paBeH 30°, mMeeTr moJje3Hoe
CBOICTBO.

OnopHasa 3aaava
B npamoyronbHom TpeyronbHuKe KateT, npoTUBOne-
xawuii yrny 30° paseH nonoeuHe runoteHyser. [lo-
KaxuTe.

PeweHue

TTycTb B TpeyronbHuke ABC ZA =30°, ZB=90°. [o-
kaxem, yto BC=0,5AC. OueBnaHO, YTO B TpeyrosibHU-
ke ABC 2£C=60° Otnoxum Ha nyuye CB otpesok BD,
pasHbIi BC (puc. 153). TIpamoyronbHbie TpeyrosibHU-
kM ABC u ABD pasHbI NO ABYM KaTeTam.
OT1ctopa cnepyet, uto £2D=2C=60° u ZDAC-=
=30°+30°=60°. Takum obpaszom, TpeyronbHuk DAC pas-
HOCTOPOHHUM, a OTpe3ok AB — ero meauaHa, 7o ecTb
BC=0,5DC=0,5AC, uto 1 TpeboBanocb AOKaA3aTb.

A
.
SO
D B c
Al
l‘
.
p, "B c
1 1 1

Puc. 152. IIpaMoyToJbHbIE
Tpeyroabauku ABC

u A,B,C, paBHBI IO TUIIO-
TeHy3e U KaTeTy

Puc. 153
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Karet — or rpeyeckoro
“KaTtetoc» — orgec

\
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HMmeeT mMecTo Tak:ke oOpaTHOe yTBepiKIeHUE
(onopHoe):
ecnu Kamem npamoyzoibH020 MPey20lbHUKA PAEEH
NONOGUHE 2UNOMmeHny3vl, MO Y2071, NPOMUBOLENH A-
wull dannomy kamemy, pasen 30°.

ITonpoOyiiTe MOKAa3aTh 3TO YTBEP:KICHIE CAMO-
CTOSATEJIbHO IIPU IOMOIIY JAOMOJHUTEJIHLHOT'O IIOCTPOoe-
HUS, aHAJOTUYHOTO TOJBKO UTO OIMUCAHHOMY.

Bonpocbl u 3ada4u

YcTHble ynpaKHeHuA

441. B npamoyroabHoM Tpeyroiabuuke ABC /A+/B= /C. HasoBure
TUTIOTEHY3Y TPEYTOJbHUKA.
442, B npamvoyroabHoMm Tpeyroabuuke DEF BoicotTa EA JeKUT BHYTPHU
TpeyroJbHUKa. HazoBuTe KaTeThl TPEyTroJbHUKA.
443, TIpAMOYTOJAbHBIA TPEYTOJILHUK C OCTPHIM YIJIOM O PABEH IIPAMO-
YTOJBLHOMY TPEyTOJbHUKY ¢ ocTPhIM yriioM 20°. Kakum mMo:KeT OBITH 3Ha-
yeHune o7
444, B rpeyronsaurkax ABC u ABC, LA=ZA,, AB=AB, BC=
= B,C,. Ilo kakuM IpU3HAKaM MOXKHO JOKa3aTh PABEHCTBO 3TUX TPEYTOJIb-
HUKOB, €CJIN:

a) yroa A mpsmoii;

0) yrox B mpsamoii?
445, MoryT 11 HepaBHLIE IPAMOYTOJILHBIE TPEYTOJbHAKI NMETh JBe Iaphl
COOTBETCTBEHHO PAaBHBIX KATETOB; PAaBHBLIE TMIIOTEHY3bI?

lpadunueckue ynpaxxkHeHus

446. HauepTure mIpAMOYTOJIbHBIA TpeyroabHuk ABC ¢ rumorenysoi AB.
a) HsamepbTe yros A u BBIYMCJINTE I'PagycHYI0 Mepy yria B.
6) OrMeTbTe Ha PUCYHKEe HAaMMEHBIIIUI BHEIITHUN YTOJ TPEYTOJIbHU-
ka. KakoBa ero rpagycaas mepa?
B) IIpoBemure BBICOTHI TpeyroabHUKA. CKOJIBKO OTPE3KOB BHI IIPO-
Besn?
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§17. MpsamoyronbHble TPeyrofbHWKK. [pU3HAKK ¥ CBOWMCTBA MPAMOYrOfbHbIX TPEYroNbHUKOB

447. Haueprure paBHOOeApeHHBIN TpeyroabHuk ABC ¢ ocHoBanuem AC.
a) IIpoemute BbIcOTy BD. BhIZeauTe IIBETOM paBHBIE TPEYTOJLHUKU
¥ JOKAKHTEe WX PABEHCTBO C IOMOIILIO PA3HBIX MPU3HAKOB PaBEHCTBA
MIPAMOYTOJbHBIX TPEYTOJbHUKOB.

0) HasoBure BBICOTHI TpeyroabHuKka BCD, mpoBefieHHBIE K KaTeTaM.

Az [IncbMeHHble yrnpaXXHeHusA
YpoBeHb A

448. Haiigure yIrubl paBHOOEAPEHHOIO IIPAMOYTOJILHOIO TPEYTOJILHIKA.
449, B pasHocTOpoHHEM TpeyrosabHuke ABC mnposemeHa mexmuana AD.
Haiigure yribsr Tpeyroabauka CAD.
450. Haiigure ocTphble YIUIbI IPAMOYIOJILHOIO TPEYTOJbHUKA, €CIIM:

a) OOUH M3 9TUX YIVIOB B IIATH Pa3 MEHbIIIE IPYIroro;

0) wmx pasHoCTh paBHa 10°.
451. Haiizure ocTphble YIVIBI IIPAMOYTOJIBHOIO TPEYTOJbHUKA, €CJIN:

a) OAWH M3 ero BHEITHUX yTyIoB paBen 130°;

0) uX rpagycHbIe Mephl OTHOCATCA Kak 2 : 7.
452, Ha puc. 154 LA=ZC, L/ ADB= Z/CDB. JIoka:XuTe paBeHCTBO Tpe-
yroasHnKos ADB u CDB.
453. Ha puc. 155 AD||BC, £ BAC = Z DCA =90°. [JokaXxuTe paBeHCTBO
TpeyroabHUKOB BAC u DCA.
454, B rpeyronsuuke ABC yrusl A u C ocTpele, BD — BBICOTA TPEYIOJIb-
Huka. Kakas us Touex A, C, D JeXUT MeXKAY ABYMSI APYTUMU?
455. B tpeyroasuuke ABC yroa C Tymoii, BD — BbICOTa TPEYTOJLHUKA.
Kakas us Touex A, C, D JIe;KUT MEXKIY ABYMS APYTUMI?
456. B npsamoyronbsHoM Tpeyroabanke ABC K rumoTenyse IpoBeseHa BhICO-
ta BH. HatiguTe yribl Tpeyroabauka ABH, eciu £ C = 25°.
457. B rpeyroasuuxe ABC Bricota AD menut yroua A Ha gBa yria, Ipu-
uyem /£ BAD =38°, LCAD =42°. Haiigure yrinl Tpeyroabauxa ABC.

B B
A C
A D C D
Puc. 154 Puc. 155
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YpoBeHb b

458. B npamoyronsaOoM TpeyroabHEuke ABC ¢ runorenysoi AC £ A =45°,
karer AB=8 cm. Haiigure karer BC.

459, BricoTa paBHOGEAPEHHOTO TPEYTOJbHNKA, IPOBEAeHHAA K OOKOBOI
CTOpPOHE, 00pa3yeT ¢ OCHOBaHMEM TpeyroJbHHKa yroa 35°. Haiigure yrirb
JAaHHOTO TPEeyTOJbHUKA.

460. B tpeyronsaurke ABC £B=90°, Buccexrpuca yria A nmepecexaer
karer BC nox yriom 74°. Haiizure ocTpble yribl TpeyroabHuka ABC.
461. Eciu B TpeyroJabHUKE [Be BHICOTHI PABHBI, TO 9TOT TPEYTOJIbLHUK PaB-
HoOenmpeHHbIH. [[oKaKuTe.

462. ChopmynupyiiTe 1 JOKAKUTE YTBEPKAEHNe, 00paTHOe YTBEPsKIe-
HUIO IPeIbIAYINeNd 3agadu.

463. B rtpeyronsanke ABC nposezera Beicota BD. Haligure yriiel 1aHHOIO
TpeyroabHuKa, ecu £ ABD =25°, ZCBD =40°, CKoIbKO pelIeHuii nme-
eT 3amaua?

464. Buccekrpuca, IPOBeJeHHAS U3 BEPIINHLI IIPAMOTO YIJIa TPEYTOJIb-
HUKAa, IlepeceKkaeT runoTenysy moxa yriom 70°. Haiigure yribl, KoTophie
o0pasyeT ¢ KareTaMu BBICOTA, IPOBEINEHHAsI K TUIIOTEHY3€.

465. JloxaskuTe PaBEHCTBO IPSIMOYIOJLHBIX TPEYTOJLHUKOB II0 KaTeTy
U BBICOTE, ITPOBEJEHHON K T'UIIOTEHY3e.

466. [oxkaxnTe PaBeHCTBO IIPAMOYTOJIbHBIX TPEYTOJLHUKOB IO KATEeTy
U OHMCCeKTpuce, IIPOBEIEHHON K I'MIIOTEHY3e.

467. B pasHoGenpernom TpeyroiabHuke KMN ¢ ocaosanuem KN BbICO-
™ol KA u NB mepecexaiorcs B Touke O. HaliguTe yribl JaHHOTO Tpe-
yroibHEKA, ecou £ KON =140°,

468. B pasuobGeapennom Tpeyroabanke ABC ¢ ocHoBannem AC BBICO-
el AD u BE mepecekatorca mox yriaom 50°. Haiigure yribl TaHHOTO
TPEyTOoJbHUKA.

YpoBeHb B
469 (onopHas). MeaunaHa MpAMOYTOJIbHOTO TPEYTOJbHHUKA, MPOBEICHHAN
K THIIOTEeHY3e, PAaBHA MOJIOBUHE IMIOTeHy3bl. [loKasKuTe.
470 (onopHas). Eciu MmemuaHa TpeyroJbHNKA PaBHA IIOJOBHHE CTOPO-
HbI, K KOTOPO# OHA IMMPOBeaeHa, TO 3TOT TPEYroJbHUK MPAMOYTOJIbHBIM.
Hoxrasxure.
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§17. MpsamoyronbHble TPeyrofbHWKK. [pU3HAKK ¥ CBOWMCTBA MPAMOYrOfbHbIX TPEYroNbHUKOB

471. VYroa mex 1y OGUCCEKTPHUCON M BBHICOTOM, IIPOBEAEHHBIMU U3 BEPIIUHBI
HaMOOJIBIIIEr0 yIVIa IPAMOYTOJbHOTO TPEyroJbHUKA, paBeH 22°. Haiigure
OCTpbIe YIUIbI TPEYTOJbHUKA.

472. BricoTa, IpoBeJeHHAA M3 BEPIIMHBI IIPA OCHOBAHUU paBHOOe-
IPEHHOTO TPEYTrOJbHUKA, AEJUT IIOIMO0JaM YroJ MeXIy OCHOBAHUEM
u OMCCEeKTPHUCON yriia mpu OocHOBaHuu. Haiigure yribl JaHHOIO Tpe-
YTOJIbHUKA.

473. OnuH 13 yIioB IPAMOYTOJLHOIO TPEyroJbHUKa paBeH 60°, a pas-
HOCTb MKy T'MIIOTEHY30M M KaTeToM, IPUJIeKAINUM K JaHHOMY VIV,
paBHa 6 cm. Halimure sTH CTOPOHBI TPEYTOJLHIKA.

474. B tpeyronpuuke ABC ZB=90° a BHEIIHWUA yroJ IPU BepPIIHU-
He C paBen 120°. Haiimure cropousl BC m AC, ecaum mX cyMMa paB-
Ha 21 cm.

475. B mpaMOyroJIbHOM TPEYroJbHUKE KaTeT, Mpuiesxaiiuii K yroy 30°,
paBen 18 cm. HaiiguTe mivHy GHMCCEKTPHUCHI TPEYTOJIbHUKA, TPOBEIEHHOMN
K TaHHOMY KaTeTy.

476. B tpeyroapauxe ABC £C =90°. Buccexrpuca BE o6pasyer ¢ Ka-
tetoM AC yroa 60°. Haiimure Karer AC, ecau CE =4 cM.

O MNosTopeHne nepep usyyeHvem §18

TeopeTnyecknn matepuan
o CBOMCTBA TOUEK M IPAMEIX
u
o paBHOOEIPEHHLINA TPEYTOJIbHIK
3apaun
477. B rpeyroasuuke ABC mequana BM pasua cropone BC. Orpesox BH —
BbICOTa TpeyroabHuKa. Haligure pauny cropoubl AC, ecim HC =2 cMm.

478. B tpeyroasuuke ABC 6uccexrpuca BL pasua cropone BC. Otrpe-
30k BH — Bwicota Tpeyroabuuka. Haiigure yroa ABC, eciu £ CBH = 20°
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g CoomHowieHUe MeXxdy CmopoHamu
§ 18| y yznamu mpeyzonbHuxa.
HepaBeHCMBO Mpey20/1bHUKA

18.1. CoomHowieHUs1 MeXdy CMOpPOHAMU
U yanamu mpeyzonbHUKa

Teopema (CoomHowieHUs MexQdy CmopoHAMU U y2namu
mpey201bHUKA)

B TpeyronbHuke:
1) NPoTB GONbLLEN CTOPOHbI NEXUT BOAbLIMIA Yron;
2) NPoTVB GONbLIEro yrNa NeXuT 6onbluas CTOpoHa.

Joka3zamenbCmso

[0 Tammas TeopeMa CONEP:KUT [Ba YTBEPIKIE-
HuA — nupamoe um obparHoe. IloraskeM KaKaoe u3
HUX OTIEJIbHO.

A 1) IIycrs B Tpeyrombanke ABC AB> AC, [lokaxeM,
yro £C> 2B, Otnoxum Ha cTopoHe AB orpe-
30K A D, paButriii cropore AC (puc. 156). ITockoabKy
AD < AB, TO TOUuKa D JIeXKUT MKy TOUKaMu A
u B, suauur, yroa 1 aBiserca uactbio yria C, To
ectb ZC > /1. OueBupgHO, uTO Tpeyroabuuk ADC
paBHOOenpenHbIli ¢ ocHoBaHuMeM DC, oTKyaa
/1= /2. Kpome Toro, yros 2 — BHEIIHUH yIroJ
Tpeyroabauka BDC, mostomy /2> / B. Cuneno-
BaTeJbHO, uMeeM: L B< /2, £2=/1, LZ1< /C,
oTkyma L B< /C.

2) Ilycts B Tpeyroapuauke ABC £C > Z B. [lokaxxem

Puc. 156. K norasarens- oT npoTtuBHOro, uro AB> AC. Ecau 3to He Tak,

CTBY COOTHOLIEHUH MEKIY o AB=AC unu AB< AC. B nepBoM ciyuae Tpe-

CTOPOHAMH 1 yrIaMu Tpe- yrorsauk A BC paBHOOeIpeHHBIMH ¢ ocHoBaHueM BC,

yroJpHHKA T0 ecTb ~ B= /C. Bo BTopoM ciydae, IO TOJBKO

YTO JOKA3aHHOMY YTBEPIKIEHUI0, IIPOTUB 00JIbIIei
CTOPOHEI JOJIKEH JIeXKaTh OOJIBIIINHA YroJl, TO eCTh
Z B> /C. B oboux ciaydasx nMeeM IPOTHBOPEUE
yeanoBuio /£ C > Z B. Takum o6pasom, HaIlle Ipes-
TI0JIO:KeHre HeBepHo, To ecTb AB > AC.

Teopema noxazana. l

B
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§18. CooTHOLWeHMe Mexay CTOPOHaMW W yriamu TpeyrofibHKKa. HepaBeHCTBO TpeyrosbHuKa

Cnedcmsue 1

B TYNOYyroJjieHOM TpeyroJibHKe CTOPOHA, JieXalllad NMpoTB
Tynoro yrna, HanbosbLLas.

Cnedcmsue 2

B MpsAMOYrofbHOM TpeyrosibHUKe rurnoTeHy3a Oonblue
KaTeTa.

18.2. HepaseHCMBO mpey20/bHUKA
Teopema (HepaBeHCH'IBO mpeyzoanuKa)

B TpeyronbHviKe AIMHA KaxLOW CTOPOHbI MeHbLLE CYyMMbl
LJVH ABYX APYrMX CTOPOH.

JokazamenbCmso
O PaccmoTpuM INIPOM3BOJBLHBIA TPEYroJb- C

HukK ABC u gokaxem, utro AC < AB+ BC. OTio:xum Ha

IIPOJOJIXKEHNN CTOPOHEBI AB oTpe3ok BD, paBHBIN CTO- 9

pore BC (puc. 157). Tpeyroasuux BCD paBHOOeIpEH-

HBIHA ¢ ocHoBanumeMm CD, otkyga £1= /2. Ho yrox 2 1

aBngerca yacTbio yriaa ACD, to ectb £L2< LACD. Ta- 4 B ' D

KuM o0pasoM, B Tpeyroabanke ACD £C> 4D, Vun-

TBIBASA COOTHOIIIEHNE MEKY CTOPOHAMU U yTJIAMU Tpe-

yroabHUuKa, umeeMm: AC< AD=AB+BD = AB+ BC.

Teopema moxazana. Ml

Puc. 157. K mokasareinb-
CTBY HEPaBEHCTBA Tpe-
YrOJIbHUKA

Cneocmsue

Ecnn ona Tpex todek A, B, C cnpaBennvMBO pPaBeHCTBO
AC = AB + BC, TO 3T TOYKM NexaTt Ha OJHOM MPAMOM,
npu4em To4ka B nexmnt mexay todkamum A un C

HelicTBUTEIbHO, €CIU TOUKa B He JTeXUT
Ha mpamoit AC, To 0 HepaBeHCTBY TPEYTOJbHHUKA
AC < AB+ BC. Ecau Touka B nexur Ha npamoit AC
BHe oTpeska AC, 9TO HepaBeHCTBO TaK)Ke OUEBHUIHO
crupaBenauBo. OcTaeTcs eTMHCTBEHHAA BO3MOMKHOCTD:
TouKka B Jie:KuT Ha orpeske AC.
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Puc. 158
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HepaBeHcTBO TpeyroibHHKA II03BOJISIET IIPO-
aHAJN3WPOBATh CYII[eCTBOBAHNE, a 3HAYUT, U BO3-
MOJKHOCTDH IIOCTPOEHHUS TPEeYTroJbHUKA C 3aJaHHBIMU
cTopoHaMu. B wacTHOCTH, ecaiu XOTs ObI OMHO M3 TPeX
MOJIOKUTEJbHBIX UHCeN a, b, ¢ 60JbIlle NI PaBHO
CcyMMe ABYX APYTHUX, TO IOCTPOUTEL TPEYTOJLHUK CO
CTOPOHAMH @, b, ¢ HEBO3MOIKHO.

C HepaBEeHCTBOM TPEYTrOJHLHUKA CBA3aHA KJac-
cryecKas 3aZiauya 0 HAXOMKIEHUUW KpaTdanINero Imy-
TH Ha IJIOCKOCTH. Ee pereHue OBLIO M3BECTHO eIle
BEJIMKOMY APEBHErPEYeCKOMY yUeHOMY ApPXUMeny
(287-212 rr. 1o H. 2.).

3anava
Toukn A u B nexaT no ooHy CTOPOHY OT MpSMOW C.
HaauTte Ha 3TOM Npamoii Takyro TOuKy C, UTObbI Cymma
pacctosHuiA AC + CB 6b1na HaumeHblueli (puc. 158).

PeweHwne

TTposenem u3 Touku A nepneHaukynsp AO k npa-
MOV € U OTNIOXUM Ha ero npoposnxeHuun otpesok OA;,
pasHbii AO. [ina nro6oli Touku C npamori ¢ npamo-
yronbHble TpeyronbHuku AOC u A;OC paBHLL NO ABYM
kateTam, otkyaa AC = A;Cu AC+ CB = AC + CB.
OueBunAHO, YTO NO CNEeACTBUFO HEPGBEHCTBA Tpeyrosb-
HUKa cymma A;C + CB byneT HaumeHbllel B crnyuyae,
Koraa Touku A;, € u B nexaT Ha ofHoU npamou. Ta-
KMM 06pa3om, UCKOMAS TOYKA AOJIKHG 6bITb TOUKOM
nepeceveHus oTpeska A;B ¢ npamoii c.

OTMeTUM, UTO B YCIOBUAX HAaHHOM 3aJauM IIPs-
mble AC u CB 00pa3yioT ¢ mpsaMOIi ¢ paBHbIe VIJIbL.
Wmenno Tak pacmpocTpaHseTcsa Jy4Y CBeTa, KOTOPBIU
BBIXOIUT 13 TOUKU A, OTpakaeTcs OT IIPAMOII ¢ 1 IIoTa-
IaeT B TOUKY B. @UBMKY B TAKOM CJIyUae FOBOPAT, UTO
YTOJI IaIeHUsA CBETOBOTO JIyUa PaBeH YIVIy OTPaKeH! .
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§18. CooTHOLWeEHVe Mexay CTOPOHaMU 1 yrnamu TPeyrofibH1Ka. HepaBeHCTBO TpeyronbHMKa

Bonpocbl u 3ada4u

YcTHble ynpaHeHuA

479. Haszosure:
a) HaubOJBINYIO CTOPOHY TpeyroiabHuka DEF, eciu £/ D< /E < ZF;
0) maumMeHbIuH yroJ TpeyroabHuka MNK, ecitu MK > NK > MN.
480. 13 oxHOI BepIINHBI TPEYTOJILHIKA IIPOBEIeHbl MeuaHa, OMCCeKTPU-
ca ¥ BBICOTA, IPUYEM HUKaKWe JIBa M3 dTUX OTPE3KOB HE COBIaaroT. Kakoi
13 TAHHBIX OTPE3KOB HAWUMEHBIIIN?
481. Ompegenure:
a) MOTYT JIM CTOPOHBI TPEYTroJbHUKA ObITH paBHBIMH 13 cMm, 20 cMm
u 6 cMm;
0) MOXKeT JiM CTOPOHA TPEYroJbHUKA COCTABJATH IIOJOBHUHY €ro Ie-
puMeTpa;
B) MOTYT JIX CTOPOHLI TPEYTOJIbHUKA OTHOCUTHCA KakK 2 : 3 : 5;
) MOJKET JIM OCHOBaHME PAaBHOOEIPEHHOTO TPEYTOoJbHUKA OBITH
BTpOe 00JIbIlle OOKOBOI CTOPOHBI?
482. B rpeyroasauke ABC cropona AC manmensbiasg. Mosker au yroa B
ObITH MpAMBIM uan TynbiM? OTBeT 00OCHYIITE.
483. B pasHOGeIpEHHOM TPEyroJbHIKE OfHA CTOPOHA paBHa 16 cM, a apy-
ragd — 5 cM. Hafimure nauHy OCHOBAaHUSA TPEYTOJTbLHUKA.

. Tpaduueckne ynpakHeHus

484. Haueprute Tpeyroasauk ABC, B Kotopom £C=100°,
a) HaszoBuTre HamOOJIBIIYIO CTOPOHY TPEYTOJbHUKA U IIPOBEPHTE CBOM
OTBET C IOMOIIbIO U3MEpPEeHUH.
0) lsmepbTe Bce CTOPOHBI TPEYTOJLHUKA W IPOBEPHTE, BBLIMIOJIHSIET-
¢S JIM HepaBEeHCTBO TPEYTOJbHUKA OJS CTOPOH TpeyroiabHuka ABC.
B) Ilonb3ysch pesyibTaTaMy HM3MePeHUI, HAa30BUTE HAWMEHbBIITUI
YTOJI TPeyTOoJbHUKA.

485. Haueprure oCTPOyTroJbHEINA Tpeyroabuuk ABC.
a) UsmepbTe YIIbl TPEyTroOJbHUKA W OIPEAesUTe ero HanuOOJIBIIYIO
Y HAaMMEHBIITYI0 CTOPOHBI.
0) IIpoeemure meguanmy BD. 3amuinnre HePaBEHCTBO TPEYTOJbHUKA
nis cropoubl BD B Tpeyroabaukax ABD u CBD.
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Aa NMucbmeHHble ynpa*xHeHnA
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YpoBeHb A ) 1
486. B tpeyroasauke ABC AB=3,3 cm, BC = 33 cm, AC = 35 cm. Ha-

30BUTE HAUOOJBIINI YTOJ TPEYTOJbHUKA.
487. B rpeyroabauke ABC AB<BC, /A< /B. Ha3oBuTe HauMeHbBIINIX
YIoJI TPEYTOJIbLHUKA.
488. B npamoyroibHoM Tpeyroibauke ABC £B< ZC, AB< BC, Hazo-
BHUTE I'MIIOTEHY3y TPeyroabHUKA.
489. Haiigure CTOPOHY PAaBHOOELPEHHOI'O TPEYTOJbHUKA, €CIU [Be APYrue
€ro CTOPOHBLI PABHBL:
a) 14 cm u 6 cm;
06) 5cmu 10 cm;
B) 3cm u 4 cm.
490. Haiigure mepuMeTp PaBHOOEIPEHHOIO TPEYTOJLHUKA, JBE CTOPOHEI
KOTOPOTro PaBHBI 2 CM U 7 CM.
491. Touka Ha OCHOBAHNM PABHOOEAPEHHOI'0 TPEYTOJbHUKA, OTIMYHAA OT BEP-
IIWHBI, COeTHEHA C BEPIITMHOM, TPOTUBOJIEKAIIEH ocHOBaHNMIO. [loKaKuTE, UTO
TIOJTYYE€HHBIN OTPE30K MeHbITe OOKOBOI CTOPOHBI TPEYIOJbHUKA.
492. [MoxkakuTe, 4TO KAXKJAAA CTOPOHA TPEYTOJbHUKA GOJIbIIEe PA3SHOCTH
IBYX OPYTUX CTOPOH.
493. Noxasxure, uTo Touku A, B u C Jjexxar Ha ONHON IPAMOM, eCJu
AB=12,3 ecm, BC=9,7 cm, AC=2,6 cwm.
494, Onpegenure, gexar ju Touku A, B u C Ha OZHOI NPAMOM, €CJII:
a) AB=7,5cm, BC=8,3cm, AC=11,5 cm;
0) AB=16,3 cm, BC=0,8 cm, AC=15,5 cm.

YpoBeHb b

495, B pasuobGenpennom tpeyroabauke ABC AB>BC, £ B>/ A. Haso-
BHUTE OCHOBaHUE TPEYTOJbHUKA.

496. B Tpeyroasauke ABC ZA=/C. HazoBure HaMMEHBIINI yIoJ
TpeyroabHuKa, ecau AC < AB.

497. CropoHa paBHOGEIPEHHOI'O TPEYTOJbHUKA HA 8 CM OOJIbIIE IPYroi
cTtopoHbl. HalignTe Bce CTOPOHBI TPEYroOJbHUKA, €CJIU ero ImepuMeTp pa-
BeH 18 cwm.
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§18. CooTHOLWeEHVe Mexay CTOPOHaMU 1 yrnamu TPeyrofibH1Ka. HepaBeHCTBO TpeyronbHMKa

498. IlepumeTp paBHOOEAPEHHOI'0 TpeyroabHuKa pasen 70 m. Haiigure
CTOPOHBI TPEYTOJbHUKA, €CJIU OfHA M3 HuUX paBHa 10 M.

499. JIBe cTOpOHBI TpeyroibHUKA paBHbl 1,2 M u 0,4 M. Haligure niauay
TPETheil CTOPOHBI, €CJIM OHA BHIPAXKAETCS IeJIBIM UHCJIOM METPOB.

500. JoxaxkuTe, 4T0 MeAMAHA TPEYTOJILHHKA MEHbIIE IIOJIOBUHLI €ro IIe-
puMeTpa.

501. oxasxkure, YTO KasKaas CTOPOHA TPEYTOJLHUKA MEHbIIIE II0JI0BU-
HBI €ro IepuMeTpa.

YpoBeHb B
502. B npamoyroabaoM Tpeyroabauke ABC orpesoxk CD — GuccekTpuca,
IpOBe/leHHAas U3 BepIINHLI IPAMOro yria. HazoBuTe HAMMEHBIIYIO CTOPOHY
TPeyroJabHUKAa, ecau yroa CDA Tymoii.
503. B npamoyronbHoM TpeyroabHuke ABC K rumoreHyse mposeje-
Ha BbIicoTa CD. HazoBuTe HaMMEHBIIINN YToJI TPEYTOJbLHMKA, €CJIU
AD< BD,
504. BricoTa TymOYroJIbLHOTO TPEyrOJIbHUKA, IPOBEJeHHAS N3 BEPIIUHEI
OCTPOro yIJia, JIEXKUT BHE TPeyroJabHuKa. [Jokaure.
505. Taubl moouTeabHbIe yncaa ¢ u b. VI3BeCTHO, UTO CYIIECTBYeT Tpe-
YTOJILHUK €O cTopoHaMu a+5b, ba+6b u 3a+2b. Kakoe us uncesa 60yb-
mre: @ unu b?
506. [IBe cTOPOHBI TPEYTOJbHUKA PABHBI d U b (a > b). B kakux mpeze-
JIaX MOJKET M3MEHSThCS:

a) [JIMHA TPeTheil CTOPOHBI;

0) mepuMeTp TPEYroJbHUKA?
507. oxasxkure, 4To MegUaHa TPEYTOJILHUKA MEHBIIE IIOJYCYMMBbI CTOPOH,
MeXKy KOTOPBLIMU OHA IIPOXOJUT.
508. IoxaxkuTe, 4TO CyMMa BBICOT TPEYTr'OJbHUKA MEHBIIE ero Iepu-
MeTpa.

C MNosTOopeHue nepepn usyyeHvem §19

TeopeTnyeckunn matepuan
¢ OKPYXXHOCTb U KpPyr'

o ( 5 KJjacc; 1. 12.2)
e CBOHUCTBO MeagMaHBbI, 6HCC€KTpHCBI

1 BBICOTHI paBHo6e;[peHHoro TPpeyroJIibHUKAa
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Pasgen II. TpeyronbHukn. Mpu3HakK PaBeHCTBa TPEYronbHUKOB

3apgaun
509. Ha miockoctu ormeuena touka O. CKOJIBKO TOYEK, YAAJEHHBIX OT
rouku O Ha 3aJJaHHOE PACCTOSHUE @, CYIIIECTBYET:

a) Ha gyue c Hauajom O;

0) Ha IpAMOM, MpoxXoAsaIeil uepes Touky O;

B) HAa JIBYX IPSAMBIX, IlepeceKaronuxcsa B Touke O;

r) Ha mJaockKocTu?
BrickakuTe mpeaIoIoKeHNA.
510. IIpambie a u b nepecexaiorca B Touke O. Ha mpamoii a ot Touku O
oTJI0:KeHbI paBHbIe oTpe3ku OA u OC, Ha npaMoii b — paBHBIe oTpe3ku OB
u OD. 3amnuiiiuTe Bce Mapbl 00PA30BaABIINXCSA PABHBIX TPEYTOJbHUKOB U J0-
KaKUTe UX PAaBEHCTBO.

I  OHnaiiH-mpeHupoBKa 0N N0020MoBKU K KOHMpPO/IbHOU pabome Ne 3

3adayu ons no020moBKU K KOHMpoabHOl pabome Ne 3

1. Ounpegennte, mapajieabHbl JIU IpAMEIe a 1 b, ecin £1=36°, a yrox 2
B 4 pasa menbIre yria 3 (puc. 159).

2. Haiigure Bce yriibl, 00pa3oBaHHLIE IPU IEPEeCeUeHNH ABYX Iapalieib-
HBIX IPSIMBIX CEKYIIeil, eC/IM BHYTPEHHNE OSHOCTOPOHHNE YIUIbI OTHOCATCS
kak 11 : 25.

3. Haiigure yruel tpeyronsanka ABC, ecam yroa A Ha 35° MeHbIe yr-
Jga B, a yron B ma 25° 6oabire yria C.

4, Buccexrpucsl yrioB A u C tpeyroapunka ABC mepecekaioTcs B TOU-
ke 0, LAOC=100°, Haiigure yron ABC.

5. Ioxkaxwure, uro TpeyroabHuku ABD u DCA pasHbl, eciu £B=
=ZC=90°u AO = DO (puc. 160).

6. B rpeyroapauke ABC ZC=90°, LADB=120°, ZABC=60°,
AD =16 cm (puc. 161). Hasigure CD.

a 23/ BOC B
N R
V A D c D A

Puc. 159 Puc. 160 Puc. 161
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Nmoau
UTOrOBbI OB30OP PA3LENA I

TP NPU3HAKA PABEHCTBA TPEYTIOJIbHUKOB

Ilepéwiil npusnax
(o IByM CTOPOHAM
U YTy MEXKIY HUMU)

Ecniu nBe CTOPOHBI U yTIoOJ
MesKIy HHUMH OJHOTO Tpe-
YyIrOJIBHUKA COOTBETCTBEH-

HO paBHBI JIBYM CTOPOHaM
U YTy MeKJIy HUMU JPYTo-
0 TPEYTroJbHUKA, TO TaKue

TPEYTOJbHUKY PAaBHBI

Bmopoil npusnax
(o cTOpOHE U IIpHUJe-
JKaIuM K Hell yIyiam)

Ecau cTopoHa m mpuieska-
e K Hell yIJIbl OJHOTO Tpe-
yToJbHIUKA COOTBETCTBEHHO

PaBHBL CTOPOHE U IIPUJIEKa-
MM K HEeH yriaam JIpyroro
TPEyTroJbHUKA, TO TaKue Tpe-

YTOJIBHUKHM PaBHBI

Tpemuil npusnax
(o Tpem cTOpoHaM)

Eciau Tpu CTOPOHBI OZHOIO
TPEYTOJILHUKA COOTBETCTBEH-
HO PABHBI TPEM CTOPOHAM

PPYPD

IPYTOoTo TPeyroJbHUKA, TO
TaKue TPeyTroJbHUKU PaBHBI

PABHOBEPEHHbI/ TPEYTOJIbHUK

PABHOCTOPOHHWW TPEYTOJIbHUK

PaBHOOEIpEHHBIH TPEYTrOJbHUK —
TPEeyTroJIbHUK, ¥ KOTOPOTO IBE CTO-
POHBI PaBHHEI.

B paBHOOeIpPEeHHOM TpPEYTrOoJbHUKE
YIJIBI IPY OCHOBAHUU PABHBEI.

Eciu B TpeyroJbHUKE IBa yIJIa paB-
HBI, TO OH PaBHOOEIPEHHBIH

PaBHOCTOPOHHUII TPEYTOJTbHUEK —
TPEYTOJBHUK, ¥ KOTOPOTO BCE CTO-
POHBI PABHEI.

B paBHOCTOPOHHEM TPEYTOJLHUKE
BCe YIUIbI PaBHBEI.

Eciu B TpeyroJbHUKE BCE YIJIBI PaB-
HBI, TO OH PaBHOCTOPOHHUI
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Pasgen Il. TpeyronbHuky. TpU3HaKM paBeHCTBa TPEYTObHMKOB

MEAWAHA, BUCCEKTPUCA U BbICOTA TPEYTOJIbBHUKA

MemuaHoil TpPeyroJb-
HUKa Ha3bIBaeTCA OT-
PE30K, COemMHAIOITUNA
BEPIINHY TPEyroJbHU-
Ka ¢ cepelmHOU IPOTHU-
BOJIEJKAIell CTOPOHBI

ARN

Buccekrpucoit Tpe-
YToJIbHUKA Ha3bIBa-
eTcsA OTPe30K Ouccek-
TPUCHI YIJIa TPEYTOJIb-
HUKAa, COeTUHSAIOIINNI
BEPIINHY 9TOr0 yrja
C TOYKOUM Ha IIPOTHUBO-
JIeJKAIIell CTOPOHE

/I

BsicoToit TpeyroabHM-
Ka Ha3bIBaeTcd IIep-
MeHAUKYJIAP, IIpOBe-
IEeHHBIA M3 BEPIIUHBI
TPEeyroJabHUKA K IIpPA-
MO, KOoTopas comep-
SKUT ero IPOTMBOJIEKA-
1ITYI0 CTOPOHY

CBOWCTBO MEJAWNAHbI, BUCCEKTPUCHI U BbICOTbI
PABHOBEZIPEHHOI'O TPEYIOJIbHUKA

B paBHOOEIpPEHHOM TPEYTOJbHUKE MeguaHa, OMCCeKTPHCa M BLICOTA, IIPOBE-
JIEHHBIEe K OCHOBAHWIO, COBIAAIOT

MPU3HAKW NAPAJIIEJSIBHOCTH

ABYX MPAMbIX

CBOWCTBA YI/10B, O6PA30BAHHbIX
MPU NEPECEYEHUW NAPAJIIEJIbHbIX
NPAMbIX CEKYLLEN

Ecau mpu mepeceueHuu
IBYX INPAMBIX TPEThei
BBITIOJIHSIETCS XOTS ObI
OJIHO M3 YCJIOBUIA:

1) BHyTpeHHHE HaKpecT
JiesKalue yribl PaBHBI;

2) cyMMa BHYTPEHHUX
OIHOCTOPOHHUX YTJIOB
paBHa 180°;

3) COOTBETCTBEHHEIE
yIJIBI PABHBI,

TO IIPpAMBIE IIapaJlJI€JIbHBI

/7/[/

/
7
/y/
/
7

/

Ecnu cerymiasa mepece-
KaeT JBe IapaJjijieJbHbIe
IIpAMbIe, TO:

1) BHyTpeHHHE HaKpecT
JesKallue yIrjibl paBHBI;

2) cyMMa BHYTPEHHUX
OIHOCTOPOHHUX YTJIOB
paBHa 180°;

3) COOTBETCTBEHHBIE
YIUIBI PABHBI
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NMEPNEHAUNKYNAPbI N PACCTOAHUSA

Teopema o cyuecmeoéanuu u eduncmeeHHocmu nepnewouKyiaiprHol npamol
UYepes st00yI0 TOYKY IIJIOCKOCTH MOXKHO IIPOBECTY IPAMYIO, IE€PIEHAUKYIAD-

HYIO JAHHOI, U TOJBKO OIHY

Paccrosanue ot Tou-
KA [0 NPAMOH —
IJINHA TIePIeHIUKY-
JIsIpa, IPOBEIeHHO-
IO 13 JAHHOU TOUKM
K JAHHOU IIPAMOK

A

Paccrosnue mesxay mapa-

a A
T JeJbHBIMH IPAMBIMH ;
paccTosHMe OT JI000H
TOUKHM OJHOI M3 3JTHUX
b0 "
— 3 IPAMBIX IO APYTOH MIps-

MO

CYMMA YINOB TPEYTOJIbHUKA

CyMMa yIJIOB TPEYTOJLHUKA PaB-
Ha 180°

2
1 3

L1+ /2+223=180°

CyMMa BHEIIHHX YIVIOB TPEYTroJLHUKA,
B3ATBIX II0 OJHOMY IIPU KaKIOU BEPIIN-
He, paBHa 360°

5
4
6\
Z4+ /5+ £6=2360°

MPU3HAKW PABEHCTBA MPAMOYTOJIbHbIX TPEYTOJIbHUKOB

Ilo deym
Kamemam

Ecin mBa KareTa OZHOIO IPAMOYIOJIBHO-
I'0 TPEYrOJILHUKA COOTBETCTBEHHO PABHBI
IBYM KareTaM IPYroro IpsSMOYTOJHHOI'O
TPEYroJbHNKA, TO TAKNE TPEYTOJbHUKN
PaBHBI

Ilo kamemy
u npune-
Hawemy
ocmpomy
yeny

Ecnu Karer u mpuiaesKaIiuii K HeMY OCT-
PBIF YTOJI OTHOTO IPSIMOYTOJBHOTO Tpe-
YTOJBHUKA COOTBETCTBEHHO PABHBI Ka-
TETy ¥ IPUJIEKAIIEMY K HEMY OCTPOMY
YTy APYTOTO IPSIMOYTOJIBHOTO TPEYTOIb-
HUKA, TO TaKHe TPEYTrOJbHUKU PaBHBI

Ilo kamemy
u npomueo-
nexcawemy

yeny

AYA
AN
AN

Eciu KarTeT m IPOTHBOJIEKAIIUN €My
YTOJI OHOTO MPSMOYTOJBHOTO TPEYTOIb-
HHKa COOTBETCTBEHHO PABHBI KATETy
U IIPOTHUBOJIEXKAIIIEMY €MY YIUIy APYTOTO
IPAMOYTOJIFHOTO TPEYTOJbHUKA, TO Ta-
K€ TPEeYTOJbHUKU PaBHBI
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Pasgen II. TpeyronbHukn. Mpu3HakK PaBeHCTBa TPEYronbHUKOB

MPU3HAKW PABEHCTBA MPAMOYTOJIbHbIX TPEYTOJIbBHUKOB (nponomxetine)

Ilo zuno- Ecau rumoreHysa m OCTPBIA yTroJ Of-
meny3e HOT'0 IIPAMOYTOJILHOTO TPEYTOJbHUKA
u ocmpo- COOTBETCTBEHHO PABHBI THIOTEHY-
my yeny 3¢ ¥ OCTPOMY YIVIy APYTOro IPAMO-
[ | YTOJILHOTO TPEYToJbHUKA, TO TaKUe
TPEYTOJIbHUKY PaBHBI
Ilo zuno- Ecnu rumoTenysa m KaTeT OIHO-
meHnya3e ro IPAMOYTOJHHOTO TPEYTroJbHUKA
u Kamemy COOTBETCTBEHHO PaBHBI I'MIIOTEHY3€
U KaTeTy APYToro mpPsSMOYyTOJbHOTI'O
L1 L1y TPEyroJbHUKAa, TO TaKNe TPEeyIroJib-
HUKN PaBHBI

NPAMOYTOJIbHbIA TPEYTOJIbHUK C YINIOM 30°

B mpamoyroarHOM Tpe-
YTOJILHUKE KaTeT, IIPOTU-
Boseskaruii yrory 30°, pa-
BEH II0JIOBUHE TUIIOTEHY3bI

N

Ecnau rarer IIPAMOYT'OJIBHOI'O

TPEYTOJbHUKA PaBEH II0JIO-
a BUHE TUIOTEHY3bI, TO yTOJ,
[ ]

ITPOTHUBOJIEKAIIININ 3TOMY Ka-
TeTy, paBex 30°

COOTHOLUEHUE MEXAY CTOPOHAMW U YITITAMW TPEYTOJIbHUKA

B tpeyrosnHuUKE:

1) mpoTuB 00IBIIEH CTOPOHBI JIEKNAT OCIBIINNA YIOJI;
2) IpOTHUB GOJBIIETO YIJIA JIEKUT OOIBIIAS CTOPOHA

HEPABEHCTBO TPEYI'OJIbHUKA

B TpeyrospHuKE Kaskaad CTOPOHA MEHBINE CYMMBI IBYX APYTHX CTOPOH

? KoHTponbHble BONpoOCHI

1. [aiire ompezesieHne TPEyTrOJIbLHIKA.
2. Kaxwue Qurypnl Ha3bIBAIOTCS PABHBIMU?

3. CoopmynupyiiTe u JOKaKUTe MEPBBIM IPU3HAK PABEHCTBA TPEYTOJIb-

HUNKOB.

4. CoopmynupyiiTe 1 JOKAXKHUTE TEOPEMY O CYILECTBOBAHWUN U €IUH-

CTBEHHOCTHU MHPAMOI, IePIeHINKYIIPHON TaHHOM.

156

www.e-ranok.com.ua

€-raNOK



torn

5. Iaiire onpejesenne NepueHAUKYIApPa U PACCTOAHUSA OT TOUKH [0 IIPH-

MOT.

6. ChopmynupyiiTe U JOKAKUTE BTOPON NPU3HAK PABEHCTBA TPEYIOJIb-

HUKOB.

7. Iaiire ompefeseHre paBHOOESIPEHHOIO TPEYrolbHNKa. KaKk Ha3bIBAIOT-

Cs1 €T0 CTOPOHBI?

8. ChopmynupyiiTe n ZOKAMKNATE CBOMCTBO YIVIOB PABHOOELPEHHOI'O Tpe-

YroJIbHUKA.

9. CoopmynupyiiTe u JOKAMKNUTE IPU3HAK PABHOOEIPEHHOT0 TPEYTOJbLHUKA.
10. [TaiiTe ompenesieHre PaBHOCTOPOHHETO TPeyroabHuKa. ChopMmyaupyii-
Te ero CBOMCTBO U IIPU3HAK.

11. Haiite onpemeneHus MeAUaHbl, OMCCEKTPUCHL U BLICOTHI TPEYTOILHAKA.
12. CopmyaupyliiTe U JOKAKHUTE CBOICTBO MeJUAHBI, OMCCEKTPUCHL U BbI-
COTHI PABHOOEIPEHHOI'0 TPEYTOJbHUKA.

13. CopmynupyiiTe n JOKAsKNATEe TPETHUH NPU3HAK PABEHCTBA TPEYTOJb-
HHUKOB.

14. O6bsACHUTE 10 PUCYHKY, KaKHe YIJBI IPU ABYX IPAMBIX U CEKYIel
Ha3BbIBAIOTCA BHYTPEHHUMU HAKPECT JIesKAIlMMU, BHYTPEHHUMU OJHOCTO-
POHHUMU, COOTBETCTBEHHBIMU.

15. CopmynupyiiTe 1 JOKaKUTe IPUSHAK IAPAJLICILHOCTH ABYX IIPAMBIX,
TepeceueHHbIX TpeThei. ChopMymupyiiTe CaeACTBUA U3 STOH TEOPEMBI.

16. ChopmynupyiiTe TeopeMy O CYIIECTBOBAHHN M €IWHCTBEHHOCTH IIPA-
MO, mapaJijieJIbHOM JaHHOM, M JOKAYKHTEe CYIIeCTBOBAHIE TAaKOI ITPSIMOI.
17. CpopmynupyiiTe U SOKAXKHUTEe CBOMCTBA YIVIOB, 0OPA30BAHHLIX IIPHU
rmepecevyeHny MapajiieIbHbIX IPSIMBIX CEKYIIell.

18. Moxaxkure TeopeMy O PACCTOAHUAX OT TOUEK IIPAMOM [0 Iapajjeib-
HOU el mpsamoii. [laliTe ompezesieHie PACCTOAHUSA MEKAY HapasieTbHbIMI
IPAMBIMA.

19. CpopmynupyiiTe 1 HOKAKNUTE TEOPEMY O CYMMe YIJIOB TPEYTOJILHUKA.
ChopmynupyiiTe CIeACTBUA M3 9TOU TEOPEMEIL.

20. HasoButre BUAbI TPEYTOJbHUKOB II0 BeJIMUYUHE YIJIOB.

21. [laiiTe ompemeseHne BHEIIHETO yIVIa TPEYTOJbHUKA.

22. CopMmyaupyiiTe 1 JOKAKNTE TEOPEMY O BHEIIIHEM yIJIe TPEYTOJbHUKA.
23. Kak Ha3LIBAIOTCA CTOPOHLI MPAMOYTOJILHOIO TPEYTOJIbHUAKA?

24, CpopmynupyiiTe IPU3HAKN PABEHCTBA IPAMOYTOJbHBIX TPEYTOJIbHU-
KoB. J[loKasKuTe PaBEHCTBO IPIMOYTOJIbHBIX TPEYTOJbHUKOB II0 TUIIOTEHY3e
U1 Karery.
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Pasgen II. TpeyronbHukn. Mpu3HakK PaBeHCTBa TPEYronbHUKOB

25. ChopmyanpyiiTe CBORCTBO IPAMOYTOJILHOIO TPEYTOIbLHIKA ¢ YoM 30°.
26. ChopmynupyiiTe U JOKAKNATE TEOPEMY O CPABHEHUM CTOPOH M YIJIOB
rpeyroabHuKa. ChopMyIupyiiTe CINCTBUS U3 ITOI TEOPEMBI.

27. CyopmynupyiiTe U JOKAXKUTe HEPABEHCTBO TPEYIOJbLHUKA.

.|'.|' HononHutenbHble 3agaun

511. [oxakure paBeHCTBO TpeyroabHukoB ABC u A B,C,, ecin:
a) AB=AB, LA=/A =85° £ZB=40° ZC,=55°
6) AB=A,B, BC=B,C, /B=30°, LA =72°, /C, =T78°.
512. Yepes BepIuMHBEI TPEYroJbHUKA IIPOBEJEHBI IPAMBIE, TapaJlieIbHble

MIPOTUBOJIEKAIIUM cTOpoHaM. CKOJIBKO TPEYTrOJILHUKOB, PABHBIX JaHHOMY,
pu 3TOM oOpasoBasiochk? [[oKasKuTe MX PAaBEHCTBO.

513. Vros ogHOrO M3 ABYX PaBHBIX TPEYTOJLHUKOB PaBEH CyMMe IBYX
YIJIOB APYTOr'0 TPeyroJbHuKAa. [JoKaskuTe, UTO JaHHBIE TPEYTOJbHUKYU MIPA-
MOYTOJILHBIE.

514. B rtpeyronsuukax ABC u MNK AB=MN, Z/A=/ZM, ZB#ZN.
Mo:xker nu TpeyroibHuK ABC OBITH PAaBHBIM TPEYTOJbHUKY C BepIINHA-
mu M, N, K?

515. TpeyroJbHUK IIEpPeCeKaeTcs YeTHIPhMSA IapaJIIeIbHLIMU IPAMBIMIA.
HokakuTte, 4TO 10 KpaliHell Mepe OJJHA U3 HUX He IIPOXOJUT Yepe3 BePIIUHY
TPEyTroJbHUKA.

516. CTopoHBI TPEYTOJbHUKA JIEKAT HA MPAMBIX, YIVIbI MEKAY KOTOPHIMU
paBubl 20°, 30° u 50°. HaiiguTe yribl TpeyroJIbHUKA.

517. MoryT a1 OMCCEKTPUCHL ABYX YIVIOB TPEYTOJIbLHUKA OLITH B3AMMHO IIep-
neuguKyaapHeiMu? OTBeT 000CHYITE.

518. [Tokasxure, 4TO ABE BLICOTHI TPEYTOJbLHUKA HE MOI'YT TOYKOM Iepe-
CEUYEHU JIeJIUTHCS IMOIOJIaM.

519. [IokaskuTe paBeHCTBO pPaBHOOEIPEHHBLIX TPEYTOJILHUKOB II0 GOKOBOMI
CTOPOHE W YTJIy MPU OCHOBAHUU.

520. Tpeyroasuuxku ABC, BCD u DCE pasHOcTOpOHHUE. J[oKaKuTe:
a) mapaJieJabHoCTh IpAMbIX AE u BD;
0) paBeHCTBO TpeyroabHuKoB ABD u EDB;
B) paBeHCTBO TpeyroabHUKoB ABE u EDA.

HaiiguTe yraer Tpeyroasauka ABE.
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521. Tpeyronsuuku ABC u AB,C paBubl, npudueMm Touku B u B, mesxar
10 pasHble CTOPOHBI OT mpamoit AC. [fokakuTe, UTO MEPIEHAUKYIAPHI, ITPO-
BefleHHBIe U3 ToueK B u B, k npawmoii AC, umeroT o0lllee OCHOBaHLE.

522. IIpamasa CD nepuneHIUKYJIsSpHA OTPe3Ky AB 1M IPOXOAMT uepes ero
cepenuny. [JoxkaxxuTe paBeHCTBO TpeyroiabHUKOB ACD u BCD.

523. IIpamble a u b mapaiieabHbl, eclIu Jo0ad IpaAMas, Iepecekaoas
OpAMYIO @, IepecexkaeT u Hpsamyio b. okasxure.

524, Touku A u B jexxaT 1o OZHY CTOPOHY OT IPAMON ¢ Ha PaBHBIX pac-
croauuax oT Hee. [lokaxkure, utro AB]||a.

525. Pasusle orpesku AB u CD mepecekarorcs B Touke O U JeIATCS €10
B otHotmenuu AQO :OB=CO :0OD. Ilpavsie AD u BC niepecekaioTcss B TOU-
ke M. [lokaxxkure, uTo TpeyroabHuK DMB paBHOOEIPEHHBIN.

526. Onun u3 yrioB TpeyroJbHMKA paBeH o. HaiiguTe yroa Mexngy mps-
MBIMH, KOTOPLIE COAEPIKAT BBICOTHI, IIPOBEAEHHEIE 13 BEPIINH IBYX APYTUX
YIJIOB.

527. Yron Mexay BBICOTOM M GUCCEKTPHUCO, IIPOBEJEHHBIMYU M3 BEPIIMHBI
OJIHOTO W3 YIJIOB TPEYrOJIbHUKA, PABEH IMOJOBUHE PA3HOCTH JBYX APYIHUX
VIJIOB TPeyroJbHuKAa. J[oKasKuTe.

528. Mexnana AM tpeyroapaura ABC nepneHiuKyJIsSpHA ero OUCCeKTPH-
ce BL. Haiinure BC, eciu AB=3 cwm.

529. [lepueHAUKyaAp, NPOBEJEHHBLIM M3 BEPIIMHLI A TpPeyrojabHU-
Ka ABC K memnmane BM, menuT sTy Menumany momosaM. Haligute AB,
eciim AC =10 cwm.

530. Yepes Bepmunbl A u C tpeyroibHuka ABC mpoBeleHbI IPAMEBIE,
meprneHIuKyasapHble OuccexkTpuce yria ABC u mepecekarornue ayuu BC
u BA B Toukax K u M coorBeTcTBeHHO. Hatigure naumy cropousl AB, eciu
AM =2 cm, BC=T cm. CKOJIBKO pelleHnil uMeeT 3amada?

531. B rpeyronsauke ABC AB< BC < AC. OnuH 13 yIJIOB TPEYTOJIbHUKA
BABOe MeHbIe BToporo yria u Ha 100° menbitie TpeThero. Haiigure yroa B.
532. JJoxakure, 4To PACCTOAHNE MEKIY JIOOBIMHU ABYMA TOUKAMMU, JIeHKa-
VMK HA CTOPOHAX TPEYTOJIbHNKA, He IIPEBLIIIAeT er0 Han0O0IbIIYI0 CTOPOHY.
533. OnpegennTte, CKOIBKO TPEYTOJILHUKOB MOMKHO COCTABUTH U3 OTPE3KOB
IJINHOM:

a) 2,3,4,5;

6) 2,3,4,5,6, 7.
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Pasgen II. TpeyronbHukn. Mpu3HakK PaBeHCTBa TPEYronbHUKOB

NCTOPUYECKAA CIPABKA

Axcuomsl EBkanga. AxcroMbl, copMyIupoOBaHHble EBKIT-
JIOM, JIETJI B OCHOBY COBPDEMEHHOI TeOMeTpUH. YUeHble Ha IPOTH-
sKeHUU 0oJiee IBYX THICAY JIeT MCCJIeOBAJIM, BOBMOYKHO JI JTOKA-
3aTh HEKOTOPHIE U3 €BKJUIOBLIX IOCTYJIATOB (AKCHOM), OIMPAACH
Ha apyrue. Ocoboe BHMMaHNWe BBI3HIBAJIA aKCHOMAa IMapaJijiesb-
HBIX OpAMBIX (akcuoma EBkimpa). Cpeniu BeJIUKUX TeOMETPOB
MIPOIILTIOTO He OBLIO, HMOMKAJNYIi, H OMHOT'0, KTO He IOMBITAJICS ObI
IIOKas3aTh ee Kak Teopemy. U Tonbko B Hauajge XIX B. BuIgaio-
muicsa pycckuin marematuk Hukoman MBamoBuu JloGaueBckuii
(1792—1856) morasaJi, YTO 9Ty aKCHOMY HEBO3MOKHO BBIBECTH
U3 IPYTUX aKCHOM.

Ad¢unckaa mrona (uran. Scuola di Atene) —
(pecka padorsl Padasia B Batukanckom

ZBOpIIE.
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torn

HeeBrkaumgoBa reomerpusa. JlobaueBcKuil co3ma
IPYTy0, HeeBKJIUAOBY reomerpuio. Ilo JlobaueBckomy
npaMasd, mapaJijiebHasd JaHHOW MPAMON M TPOXOAAIIAA
yepe3 JaHHYIO TOUKY BHE ee, HE ABJAETCA eIUHCTBEH-
HO#. BOJBIIMHCTBO COBPEMEHHUKOB 3TO OTKPHITHE HE
npuHaau. Takas Ke cyapOa mocturia u paboThsl Apy-
TUX YYEHBIX, MOJYUYUBIIUX AHAJOTUUHBIE PE3YJIbTATHI:
BeHnrpa flmomra Boapsau (1802-1860) u memma Kapua
Taycca (1777-1855). 1 ToMbKO Uepes CTOJIETHE HEEBKJIN-
JIoOBa reoMeTpusA Oblla MPU3HAHA U OIleHEHA KaK BbIAa-
folreecs Hay4YHOE OTKPBITHE.

CraHoBI€HHE TeOMETPHMYECKON aKCHOMATUKMN.
B XX B. mcciemoBaHMS BOIIPOCOB aKCHMOMATHUYECKOI'O
IIOCTPOEHUSA TEOMETPHUU BBIIIJIN Ha KaueCTBEHHO HO-
BBIII ypoBeHb. Hemernkuit marematuk llasujn I'mabbept
(1862—1943) 0000IIIKT 1 YCOBEPIIIEHCTBOBAJ CUCTEMY
eBKJIUJOBBIX aKCuOM. ABTOPCKUII BapHMaHT reOMeTpHu-
YeCKUX aKCHOM, paspabOoTaHHBIN Ha OCHOBe TPyaoB EB-
rauga u 'masbepra, IpemIoKMII HAIll COOTEYECTBEHHUK
Aunexcett BacunbeBuu Iloropesnos (1919—2002).

T'eomeTpust TpeyrobHuUKOB. EBKJINT BBeJ MOHA-
THE O PaBEHCTBe reoMeTprUUecKux (GUIYypP, COBMeIlae-
MbBIX HAJIO)KeHHeM. B mcciie[oBaHUSIX IPEBHETPEUECKUX
reoMeTpPOB MHOTHWE 3aJaull U TeOPeMbI CBOAUJINCH K JI0-
Ka3aTeJIbCTBY PAaBEHCTBA TPEYTOJHLHUKOB (JOKa3aTesb-
CTBO BTOPOr'0 IIPU3HAKa PaBEHCTBA TPEYTOJHLHUKOB IIPHU-
nuckrBator Pasecy). I'pekam Oblyia M3BeCTHA W TeopeMa
0 CyMMe YIJIOB TPEYTOJIbHUKA (BIIEpBhIE OHA BCTPEUAETCS
B KoMmMeHTapuax Ilpokna k «Havanam» EBxkaupa).

H. U. No6ayeBcKkumn

Oaeug Mnbbept

TeomeTpusa TpeyroisHUKA CTaJa OCHO-
BOH JIJIs1 U3yUYeHUs 6oJiee CJOKHBI BU-
JIOB MHOTOYTOJILHUKOB, KOTOPhIE MOYKHO
pasbuTh Ha TPEYTOJbHUKU.
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Pasgen II. TpeyronbHukn. Mpu3HakK PaBeHCTBa TPEYronbHUKOB

./ Tematuka coobweHnn n pedepatoB K pasgeny Il

1. EBxaup AnexcannpuiicKmii — pogoHAYAJLHUK COBPEMEHHON Ieo-
METPUU.

2. H. . JloGaueBckuii — pedopMaTop IreOMeTPUYECKON HAYKH.

3. IIpusHaKM paBeHCTBA MJA PA3JMUYHBIX BUAOB TPEYTrOJILHUKOB. IIpu-
KJagHble 3aJaull, CBI3aHHbBIE C PABEHCTBOM TPEYTOJbHUKOB.

4. HepaseHcTBa B TPeyroJbHUKE U UX CIeACTBUA. KpaTuaiimmue myTu Ha
ILJIOCKOCTH.

5. [loxasaresbCTBO U OMpOBepKeHMe. JlornuecKkre OCHOBBI TEOPUHU apry-
MeHTaIUH.

6. [leneHue u Kiaaccu(pUKAIIWA TOHATHIMA.

PEKOMEHAOBaHHbIe NCTOYHUNKN |/|H¢opmau,|/||/|

1. Bess I II. I'eomeTpis Tpukyruuxka. — K. : Tenesa, 2005.
2. Termanosa A. II. Jloruka. — M. : Ipoda, 1995.
3. Teitzep I. 1. Uctopusa maremaruxu B mKoge. VII—VIII ko, — M. :

IIpocserienue, 1982.
4, Uurepuer-6udnumorexa MITHMO. http://www.mccme.ru/free-books/

5. Kymmip I. A. TpuxkyTauk i Terpaenp B 3ajgauax. — K. : Pazx. mx.,
1991.

6. Maremarnuna xpecromaria. T. 1, 2. — K. : Paz. mxk., 1970.

7. Xouopxoscbkuii B. Mukosa Isanosuu Jlo6auescoruii. — K. : Pag.
mK., 1950.

8. Illapeirun U. @. Teomerpus 7-9. — M. : IIpoda, 1997.

L Budeomamepuansl K pa3sdeny i
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OCHOBHbIE 3a0a4U HA nocmpoeHue
§ 22. Teomempuyeckoe Mecmo movek

§ 23. ONUCAHHAS U BNUCAHHAS OKPY>KHOCMU
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IIycTs B mpupoje He CYII[eCTBOBAJIO ObI HM OJHOI'0 Kpyra
WA TPEYTOJbHUKA, ¥ BCe-TAKMW MCTHHBI, JOKA3aHHBIE
EBkaugom, HaBcerga coXpaHUIN ObI CBOIO JOCTOBEPHOCTD
¥ OYEBHUIHOCTD.

Hs6ud IOm,
AH2NMUUCKULL PuU0CO

B mpepwpigymiux riraBax Bbl 3HAKOMUJINCH C OC-
HOBHBIMH T'€OMETPUYECKUMU (PUTYPaAMU, YCTaHABJIU-
BaJI 0COOEHHOCTH 9TUX (PUTYP M MX B3aMMHOE PacIo-
JgoxxeHue. Ho Ha IpaKTUKe JOBOJBHHO YaCTO IIPUXOAUT-
csd pemiaTh «0OpPaTHYIO» 3aJadyy — IO OIpeIeeHHBIM
0COOEHHOCTAM HAaXOOUThb (PUrypy, 00JaJaloNIyI0 UMU.
MmenHO TaKOBO coieps:KaHMWe 3aJad Ha IIOCTPOEHUE,
KOTOpBIE OYAYT paccMaTpUBAaTHCA B 3TOM paseie.

Eme B paboTax gpeBHErpEYECKUX MATEMATMKOB
ONMCAHBI 3aJ]aUuM Ha IIOCTPOEHNE W METOABI UX pelre-
HU.

Muorue u3 9TUX 3a]a4 COCTABJIAIOT KJIACCUKY
eBKJIMJOBOM reoMeTpuu. KpoMe IpaKTHUUECKOHN IIeH-
HOCTHU, TaKWe 3aJauyd IPEACTABISAIOT 3HAUNTENbHBIN
HCCJIe[OBAaTeJbCKUN MHTepec, MOCKOJIbKY B XOZe UX
PeIlleHnsA OUpPeNeIATCA HOBbIE OCOOEHHOCTHU TIOCTPO-
€HHBIX (puryp.
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§19 OKpY)XHOCMb U Kpye

19.1. OnpedeneHue oKpyXxxHocmu
U ee 3nemeHmos

IIycts Ha maockoctu ormeueHa Touka O. Ilo-
mpo0yeM OIIpeNesnuTh, Ile PACIIoIaraloTcs BCe TOUKH,
ynajeHHble oT Touku O Ha oguHAKOBOe paccTosgHme R
(puc. 162). OueBugHO, YTO OT TOUYKU O MOYKHO OTJIO-
JKUTh 0ECKOHEUHO MHOT'O OTPe3KOoB AanHoi R. KoHIb
BCEeX TAKMX OTPE3KOB Ha IIJIOCKOCTU 00Pa3yoT OKPYIK-
HOCTBb — (PUT'YPY, VoKe M3BECTHYIO I3 Kypca MaTeMaTHUKH.

OnpedeneHue

OKPY>XHOCTbIO Ha3biBAeTCH reomMeTpuyeckas Gurypa,
cocTosllas M30 BCEX TOYEK MNOCKOCTW, YAaNeHHbIX OT
JlaHHOW TOYKM (LLeHTpa OKPYXXHOCTU) Ha OfNHAKOBOE
paccTosiHue.

MHaue roBOPSAT, UTO BCE TOUKHU OKPYKHOCTH
PaBHOYIAJIEHBI OT €e IeHTpA.

OnpedeneHue

prrom Ha3blBaeTCA H4aCTb MJIOCKOCTN, OrpaHNYeHHad
OKPYXHOCTbIO N COAepXalllad ee LeHTP.

Wuaue roBopsi, KPyr COCTOUT U3 BCEX TOUEK ILJIO-
CKOCTH, yJAJeHHBIX OT HJaHHOM TOYKM (LlEHTPa Kpyra)
Ha PaCCTOsIHUe, He IPEeBLINIAIOIee 3aJaHHOTO.

Ha puc. 163 3ammrpuxoBaHHASA YaCThb ILJIOCKOCTH —
KpYT, OTPAHUYEHHBIN OKPYKHOCTBIO C TEM K€ IIEHTPOM.
OTMeTuM, UTO HEHTP OKPYKHOCTH U KPyTra SBJISIETCS
TOUKOM Kpyra, HO He SBJISETCS TOUKON OKPYKHOCTH.

OnpedeneHue

Papguycom okpy>HOCTM (Kpyra) Ha3blBaeTcs paccTosHue
OT LIEHTPa OKPYKHOCTW A0 N0OOV ee TOUKM.

Paguycom Tak:ke HasbIBaeTcs J000H OTPE3OK,
COEIMHAIOIMNN TOUKY OKDPYKHOCTU C ee IIeHTDPOM.

Puc. 162. Pacnoso:xenue
TOYEK IIJIOCKOCTH, yAaJIeH-
mbix ot Touku O Ha pac-
croaame R

Puc. 163. OKpYXHOCTH
" KpyT

Papuyc — OT NIaTUHCKOTO
«panmyc» — ny4, cnuua
Xoppa — OT Fpe‘-|ECKOI'O
«xopner» — CTpyHa, TeTuBa
BnameTp — oT rpequKoro
«gna» — HaCKBO3b W «Me-
Tpeo» — n3IMepato — nime-
pﬂ}OLuVHZ HaCKBO3b; APYroe
3Ha4eHne 37010 cnoBa —

ronepeyHVK
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Pazpen lll. OKpy>XHOCTb W Kpyr

Puc. 164. Xopnaa, paguyc
W IUAMETP OKPYsKHOCTH

4N
N

Puc. 165

166

Ha puc. 162 OA,, OA,, ... — pagnycsl OKPY>KHOCTHU
¢ nmeatpom O. Kak mpasuio, paguyc obo3HauaeTCs
OykBoii R (wau r).

OnpedeneHue

XopAow Ha3blBaeTCs OTPe30K, COEAMHAIOWMI [IBE TOY-
KV OKPY>KHOCTM.

JAnamMeTpoM Ha3blBAaeTCA XOpha, NMPOXOAALLAs Yepe3
LEHTP OKPYXXHOCTH.

Ha puc. 164 u3o00paskeHbl IBe XOPAbI OKPYIK-
HOCTH, OfHA M3 KOTOPBIX SABJAETCS ee AUaMETPOM.
OObruHO AmamMeTp obosHauaioT OykBoil d. OueBUIHO,
YTO AUAMETP BABOE 0OJbIIE pagmyca, To ecTb d = 2R.

IlocTpoeHre OKPYIKHOCTH BBIOJIHSIOT C IIOMO-
IIBI0 IUPKYJIA.

19.2. Csoiicmso duamempa,
nepneHOUKynspHoz0 xopade

OnopHas  3aaava
AuameTp, nepneHAUKYNApHLINA XopAe, MPOXOAUT Ye-
pe3 ee cepeauHy. [okaxuTte.

PeweHue

TTyctb €D — Avametp OKpyxHOCTU ¢ LeHTpom O, AB —
XopAa 310l okpyxHocTu, AB L CD. [lokaxem, yto M —
TOYKa nepeceveHus oTpe3koB AB u CD — cepeaviHa
oTpeska AB.
B cnyuyae, koraa xopaa AB cama snsetcs aMameTpom,
Touka M cosnaaaet ¢ ueHTpom O U yTBepxaeHue 3a-
Aaum ovesuaHo. TTycTb xopaa AB He ssnsetcs avame-
Tpom (puc. 165). TTposeaem paanycer OA u OB.
Torna B pasHo6eapeHHOM TpeyronbHuke AOB BbICO-
Ta OM asnaetca meauaHon. Ntak, AM = BM, uTo
U TpeboBanocb AOKA3ATb.
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§19. OKpyXHOCTb 1 Kpyr

IloKkasKkunTe CaMOCTOSATENHHO eIlle OJHO YTBEPIKAeHUE (ONOPHOE):

duamemp oxpyscHocmu, npoéedeHHOU Yepe3 cepeduny xopdvl, He A6LAIOULEl-
ca duamempom, nepneHOuKyaaper Imot xopde.

Bonpocbl u 3adaqu

YcTHble ynpaHeHuA

534. Taun okpy:xHOCTH pasuyca R ¢ mernTpom O u touka A. CpaBHH-
Te R c gauHoii orpeska OA, ecau Touxa A:

a) JIeKUT Ha JAaHHOU OKPY:KHOCTU;
0) JIeKUT BHYTPU KPyra, OrPAaHUUYEHHOTO JAaHHOU OKPY:KHOCTHIO;
B) He NIPUHAIJEKUT KPYTY, OIPAHNUEHHOMY AAHHOU OKPYKHOCTBIO.

535. CKOIBKO OOIUX TOUEK C OKPYKHOCTHIO IMEET:

a) JIy4, HA4aJIOM KOTOPOTO SIBJSETCA LEHTP OKPYKHOCTH;
0) mnpamas, IPOXOAAIIas uepes MEeHTP OKPYIKHOCTH?

536. Touka mepeceyeHUs IBYX AUAMETPOB OKPYsKHOCTU COEIUHEHA C TOU-
KO¥l oKkpy:kHOCTH. KaKyio NIWHY MMeeT MOJyUYeHHBIN OTPEe30K, €CIU Iua-
MeTpP OKPYsKHOCTHU paBeH d?

537. [Ise XOpabl OKPYKHOCTH MMEIOT o0Iuil Kouer. MoryT i o6e OHHU
OBITH TUamMeTpamu?

\

Npadunueckue ynpaxxkHeHus

538. HauepTure oKpy:KHOCTH ¢ IeHTpoM O U pagmycoMm 3 CM.

a) IIpoBeguTe B ATOI OKPYKHOCTU Pagnyc, IUAMETP W XOPAY, He fAB-
Jomyocsa quaMerpomM. Kakoil m3 9TUX OTPE3KOB He IPOXOIUT uepes
IEHTP OKPY:KHOCTH?

0) BroimenuTe Ha PUCYHKe OTPE3OK, AJIMHA KOTOPOro paBHA 6 cM.

B) OTMeTbTe BHYTPH OKPY/KHOCTH TOUKY, HE COBIAZAIOIIYIO C TOU-
kot O. CKOJIBKO PaguycoB, AUAMETPOB, XOPA MOMKHO IIPOBECTH Uepes
OTMEUEHHYIO TOUKY?

539. Haueprure oKpyskHOCTh. COTpUTEe M300parkeHNe IEHTPa OKPYIK-
HOCTU U BBIpPE:KbTe KpPyr u3 Oymaru. C mOMOIIBIO CTMOAHUMN ITOJYyUeH-
HOro I11a0JI0Ha BOCCTAHOBUTE IIEHTD OKPY KHOCTH.
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Pazpen lll. OKpy>XHOCTb W Kpyr

.2 MucbmeHHble ynpaX<HeHusA

YpoBeHb A
540. Haligure nuameTp OKPYsKHOCTH, €CIM OH Ha 8 ¢M OOJIbIIE pagmyca
9TON OKPYIKHOCTH.
541. Nuamerp mudepbaara uacos paseH 11 cm. Haligure qauHy MUHYT-
HOM CTPEJIKH.
542. Orpesku AC u BD — guamMeTpsl OKPYKHOCTA ¢ meHTpoM O.
a) Jlokaxxure paBeHCTBO TpeyroabHuKoB AOB u COD.
0) Haiigure mepumerp TpeyroabHuka COD, eciu AC=14 cwm,
AB=8 cm.
543. Orpeskn OA 1 OB— pajnycel OKPY:KHOCTH C IeHTpoM O, mprmuem
£ AOB =60°. Hatigure nepumeTtp Tpeyroabauka AOB, eciu AB =5 cMm.

YpoBeHb b
544, 13 opHOll TOYKY OKPYKHOCTH IIPOBEJEHLI JUAaMeTP M XOpZAa, PaBHASM
paguycy okpy:kHOocTu. Halifure yroa MexXay HUMHA.
545, V3 onHOM TOUKM OKPY KHOCTH IIPOBEAEHEI JBe XOPAbI, PABHBIE Pa-
auycy okpyskHOcTu. Halimure yros Mexay HUMMU.
546. Ha puc. 166 orpesku ABu CD — paBHEBIE
XOPABL OKpyskHOCTH ¢ IeHTpoM O. JloKkaxkuTe pa-
BercTso yrios AOC u BOD.
547. Orpesok AB — puamMeTp OKPYKHOCTHU
c ieatpoM O, AC u CB — paBHBIE XOPABI 3TOH / D
okpy:xuocTu. Hatigute yron COB. A \
548. [loxka:xuTe, 4TO paBHBIE XOPABI OKPYIKHO-
CTH PABHOYLAJEHEI OT ee IeHTpA.
549. ChpopmynupyiiTe U JOKAKUTE yTBEPKIe- Puc. 166
HUe, 00paTHOe YTBEeP:KICHUIO 3amaun 548.

550. [lokaxxure, 4TO AHaMETp ABJISAETCS HAUOOJBIIEN XOPAOH OKPYIKHOCTH.

YpoBeHb B
551. Eciu ogHa 13 ABYX MEPHEHAMKYIAPHLIX XOPJ TOUKON IepeceueHms
IeJIUTCA IOIOJIaM, TO BTOPAas XOPAA ABJAETCA AMAMETPOM OKDY KHOCTH.
Hoxraxure.
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§19. OKpyXHOCTb 1 Kpyr

552. Paccrosanue ot meaTpa oKkpy:kHOCcTH O 10 X0pAbl AB BABOE MEHBIIIE
paguyca okpyskHocTu. Haiigure yron AOB.

553. Paccroanue ot menTpa okpyskHocT O 10 Xopabkl AB BIBOe MEHb-
e xopasl AB. Haiigure yron AOB.

554. JIse X0pAbl OKPYXXHOCTH B3aMMHO IePHeHIUKYJIAPHEL. JlOKakure,
YTO PACCTOSHME OT IIEHTPA OKPYKHOCTH [0 TOUKM HX IepeceueHus PaBHO
PACCTOAHMIO MEXKIY CepefuHaAMU STUX XOPZ.

555. Xopasl, mepecekamoIue JUaMeTp B TOUKAX, KOTOPLIE HEJIAT 3THU
XOPZBI IIOMHOJIAM, MapaJlieabHbl. JJoKauTe.

C lNoBTOpeHue nepen mnsyyeHnem §20

TeopeTunyecknn matepuan

e CylneCTBOBaHME N €IMHCTBEHHOCTH

MEePIeHANKYIApa K IPAMOM © oL 12.2

o MeAmaHa, OMCCEKTPHCA W BHICOTA

PaBHOOEIPEHHOI0 TPEYroJbHUKA . 16.1; 13.2

e CyMMa yIJIOB TPeYTOJIbHUKA
e CBOMCTBa ¥ MpPUBHAKU
3apgaum

556. lokaxkure, uTO IpPAMBIE @ U b, NEPIEHANKYJIAPHbBIE TAPAJLICILHBIM
IPAMBIM ¢ U d, OTCEKAIOT HA 3TUX HPSAMBIX PaBHbIE OTPE3KU.

557. B rpeyronsuuke ABC /B=130° AD — BBHICOTa TPEYrOJbHUKA.
Haiimure yrawsl Tpeyroapuuka ABD.
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§20

Puc. 167. Cekymiasa u Kaca-
TeJIbHAA K OKPYKHOCTH

C B A

Puc. 168. K mokasaTeabCTBY
CBOMCTBA KacaTeJlbHOH

170

KacamenbHaa K OKpy>XHOCMU,
ée CBouCmsBso U NpusHakK

20.1. OnpedeneHue u CcBoOlicMBO
KacamenbHoU

Jlrobasa mpaMasd, MPOXOAAIlad 4Yepe3 TOUKU
OKPY/KHOCTH, HAa3bIBAeTCA CEKYLLel; ee OTPE3OK, Jie-
JKaIui BHYTPU OKPYMKHOCTHU, SBJsAeTca xopmoi. Ha
puc. 167 xopga CD — oTpesok cexyieii b. Paccmo-
TPUM Telepb IPAMYI0, UMEIYI0 ¢ OKPYKHOCTHIO
TOJILKO OJHY OOII[YIO TOUKY.

OnpedeneHue

KacaTenbHOM K OKPY>XHOCTU HAa3blBAETCS NpsMasl, MMe-
foLLas C OKPYXXKHOCTbIO eIMHCTBEHHYIO OOLLYIO TOYKY.

O61mmad TouKa KacaTeJbHON M OKPYsKHOCTU Ha-
3bIBaeTCSI TOYKOW KacaHusa. Ha puc. 167 mpamas a
SABJISETCS KacaTeJbHOU K OKPY:KHOCTH C IeHTpoM O.
Wuaue roBops, IpsiMasi a KacaeTcs OKPYKHOCTH C I[eH-
pom O B Touke A.

OmpenesiuM B3aMMHOE PACIIOJIOMKEHUE KacaTelb-
HOM W pajmyca OKPYKHOCTH, IIPOBEJAEHHOT'O0 B TOUKY
KacaHusd.

Teopema (cBOUICMBO KAcamenbHoL)

KacaTtenbHas K OKPY>XHOCTV MepneHaMKynspHa pamaunycy,
NpPOBeAEeHHOMY B TOYKY KacaHus.

JoKka3zamenbCcmso

[ Ilyctp mpsamMas a KacaeTcs OKPYKHOCTHU
¢ meatpom O B Touke A (puc. 168). Iloraxkem, uTO
OA 1 a. IlpuMeHUM MeETOJ JOKa3aTeJLCTBA OT IIPO-
THUBHOTO.

IIycts orpesoxk OA He ABJAeTCA MEPIEHIUKY-
JapoM K mpsaMo# a. Torma mo Teopeme O CYIIECTBO-
BaHUU U €IUHCTBEHHOCTH MEPIEHINKYIIpa K IPIMOI
u3 Toukn O MOXKHO TIPOBECTU mHepneHAuKyaap OB
K IpAMOH a.
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Ha nyue AB ot Touku B orTmoskum otpe3oxk BC,
paBublil AB, u coeguauM Toukn O u C. IIocKOIBKY 10
IIOCTPOeHNI0 0Tpe3ok OB — MenwaHa M BHICOTA TPe-
yroapHuKa AOC, TO 3TOT TPEYTrOJIbHUK paBHOOEIPeH-
Bl ¢ ocHoBaHueM AC, to ecth OA =OC. Takum 006-
pasom, paccrosgaue Mexxay Toukamu O u C paBHO pagu-
yCy OKPYsKHOCTH, U, II0 ONIpeesieHnto paguyca, Touka C
MOJIKHA JIeKaTh Ha JAHHON OKpys:KHOocTHA. Ho aT0 mpoTu-
BOPEUHUT ONpPEee/IeHNI0 KacaTeJbHON, MOCKOIbKYy A —
eIVHCTBEHHAs 00Ias TOYKA OKPYKHOCTU C IPAMOH a.
W3 5TOro mpoTHBOPEUNs CJAEeLYeT, UYTO HAIle IPEI0JI0-
’KeHre HeBepHO, To ecThb OA | a. Teopema noxasana. Ml

20.2. Mpu3HaK KacamenbHou
IlokaKkeM TeopeMy, OOpPaTHYIO IIPeAbIAYIIeH.
Teopema (Npu3HAK KacamebHou)

Ecnv npsiMas NpoXoAuT Yepes TOUKY OKPY>KHOCTU MeprieH-
OVKYNSPHO PagMycy, MPOBEAEHHOMY B 3Ty TOYKY, TO OHa
ABNSETCS KacaTeNbHOM K OKPY>KHOCTY.

JlokazamenbCmso

O Ilycte mpsiMassi a IPOXOAUT 4Yepe3 TOU-
Ky A, JeKallyio Ha OKPY:KHOCTU c IeHTpoMm O,
npuuem OA | a. JlokaxxeMm, 4TO @ — KacaTeJbHasd
K OoKpy:kHOCTHU. COTIacHO OIpeAeIeHInI0 KacaTeJIbHON
HaM HeoOXOAMMO IOKAas3aTh, UTO OKPY:KHOCTH MMEeT
¢ IpAMON a egWHCTBEHHYIO 00y Touky. CHOBa
MIPUMEHUM MEeTO/]] IOKAa3aTeJIbCTBa OT IPOTUBHOTO.

IlycTts mpsaiMas a uMeeT ¢ OKPYKHOCTBIO 00-
myio Touky B, ortiauumyio ot A (puc. 169). Torma us
ompenenaenns okpyxHoctu OA = OB Kax paanychl,
TO ecThb TpeyroabHuK AOB paBHOOEIPEHHLINA ¢ OC-
HoBanumeM AB. Ilo cBoIicTBY yIVIOB paBHOOEIPEHHOIO
tpeyroibauka LOBA = ZOAB=90°, uTo mpoTHUBO-
PEUYUT TeopeMe O CyMMe YIVIOB TPEYTOJbHUKA.

CinenmoBaTe/ibHO, TOUKa A — eIMHCTBEHHAs
o0IIIass TOYKa OKPY/KHOCTH W TPAMOH @, 3HAUMUT,
npAMas a — KacaTejbHas K OKpy:KHocTHu. TeopeMma
noxaszana. l

B A

Puc. 169. K mokasareb-

CTBY IIpM3HAKa Kaca-
TeJIbHOI

www.e-ranok.com.ua

17

e-gnugx



e-gnnpx

Pazpen lll. OKpy>XHOCTb W Kpyr

Puc. 170. Orpesku Kaca-
TeJIbHBIX, IIPOBEIEHHBIX
K OKPY’KHOCTU U3 TOUKH A

\

172

20.3. CBOWICMBO OMpe3KOB KAcamenbHbIX

IIycTh maHBI OKPY:KHOCTH C meHTpoM O 1 TOU-
Ka A, He mpuHAaIJIeKaIlasd KPYyry, orpaHIYeHHOMY
IaHHOU OKPYKHOCTBIO (puc. 170).

Yepes TOUKy A MOKHO IIPOBECTH J[Be KacaTeJb-
HBbIE K JaHHOU OKPY:KHOCTU. OTPE3KU, COeqUHSIONIE
NaHHYI0 TOUYKy A ¢ ToukKaMmu KacaHUs, Ha3bIBAIOT
oTpe3KaMu KacaTellbHbIX, TPOBEJeHHbIX 13 TOUKU A
K mamHOil oKpyskHocTu. Ha puc. 170 ABu AC —
OTPE3KM KacaTeJbHbIX, IPOBEIEHHBIX K OKPYKHOCTU
u3 TOUuKu A.

OnopHas 3aaava
OTpesku KacaTenbHLIX, NpOBeAeHHLIX U3 AAHHOW
TOYKU K OKpYXHOCTWU, paBHbl. [lokaxuTe.
PeweHue
TTycte AB u AC — OTpesku KacaTenbHbIX, npoBefeH-
HBIX K OKPYXHOCTU ¢ LeHTpom O u3 Touku A (puc. 170).
Paccmotpum tpeyronbHukn AOB u AOC. Tlo ceoiicTsy
KacatenbHo OB L AB, OC L AC, 70 ecTb 3TU Tpe-
YrONbHUKU 9BNSHOTCS MPSMOYTOSIbHBIMU C ObLwel ru-
noteHysoit AO u paeHbIMU KaTetamun (OB = OC kak pa-
AWNYCbI OKpyXHOCTW). CneposatensHo, ANAOB = AAOC
no runoTeHyse U KateTy, oTkyaa AB = AC.

20.4°. KacaHue 0ByX OKpy>XHocmeii
OnpedeneHue

[Be OKpPYXXHOCTU, VMeloLe obLLyIo TOUKY, KacaroTcs
B 3TOV TOUKE, EC/IM OHW UMEIOT B Hel 0DLLyI0 KacaTeslbHYo.

OO0mas ToukKa ABYX OKPY:KHOCTEH B TaKOM
cJydyae Ha3bIBAeTCsA TOYKOW KacaHWUs OKPYXXHOCTEN.

Pasimuaror gBa Buaa KacaHUSA OKPYIKHOCTEI:
BHYTpPeHHee U BHEITHee.
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§20. KacatenbHas K OKPY>XHOCTM, ee CBOWCTBO M MPU3HaK

Kacanwme oxpy:KHOCTEll Ha3bIBAETCS BHYTPeH-
HUM, eCJiu IIeHTPHI OKPY/KHOCTEH JIeKaT II0 OTHY
CTOPOHY OT 00Illell KacaTeabHOH, IPOBEIEHHOI uepes
TouKy Kacauuda (puc. 171, a);

Kacanwme oxpy:KHOCTEll HashbIBAETCS BHELIHUM,
€CcJIM IEHTPHI OKPYKHOCTEH JIesKaT 0 pasHbIe CTOPO-
HBI OT OOITel KacaTeJbHOH, TPOBEIEHHOI Uepe3 TOUKY
kacauusa (puc. 171, 6).

ITo cBolicTBY KacaTeJbHOU pagUyChl TaKUX
OKDPYIKHOCTeH, MpoBefieHHbIe B TOUKY KacaHUsd, Iep-
MeHIUKYJISAPHBLI 00I1ell KacaTeiabHOU. V3 TeopeMbl
O CYIIIeCTBOBAHUU M €IWHCTBEHHOCTHU IIPAMOMU, IIep-
NeHINKYJIAPHOA NAaHHOM, CJIeAyeT, UTO IeHTPhI Ka-
CaIOMIMXCA OKPYKHOCTEH M TOYKA KACAHUSA OKDPYIK-
HOCTeIH JIe;KaT Ha OSHOU IIPSIMOI.

Kacaromiuecss oKpyKHOCTH MMEIOT e€JUHCTBEH- 6
HYI0 OOIIIYI0 TOUKY — TOUKY KacaHud.

Eciau Taxkme oKpysKHOCTH MMeIOT pagmychkl R Puc. 171. Kacarue nByx
ur (R > r), TO PACCTOSHIE MEXAY EHTPAMMU OKDYysK-  CKPYKHOCTEi:
HocTell paBHO R—r B ciliyuae BHYTPeHHEr0 KacaHU 2; iizllplf::ee;

u R+r B ciyuae BHEITHETO KacaHUd.

Bonpocbl U 3adayu

YcTHble ynpaHeHuA

558. IIpamas AB Kacaercs oKpys:kHOCTH ¢ meaTpoM O B Touke A. Moxer
Jgu tpeyroabuuk OAB uMeTh Tymou yroa?
559. CxoabKko KacaTelbHBIX K JAHHON OKPYKHOCTH MOXKHO IIPOBECTH Uepes
TOUKY, KOTOPAS JICHKIT:

a) Ha JaHHOU OKPYKHOCTH;

0) BHYTPH Kpyra, OrpaHMYEHHOI'0 JAHHON OKPYKHOCTHIO?
560. AB u AC — O0TpesK: KacaTeJbHBIX, IPOBEJEHHBLIX U3 TOUKH A
K JaHHOU OKpy:kHOoCTH. Ompemenute Bun Tpeyroabauka ABC.
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561. PaccrosHue MexAy LEHTPAMH [BYX KAaCAOIUXCA OKPY:KHOCTE,
uMeromux paguycsl R, u R,, paBHO (. OnpenennTte, ABideTcA JIU Kaca-
HUe JAHHBIX OKPY/KHOCTEl BHYTPEHHUM MJIM BHEIITHUM, €CJIH:

a) R =8cm, R,=2cm, d=6cm;

6) R =3cm, R,=6cm, d=9cwm.

Mpaduueckne ynpakHeHus

562. Haueprure OKpy:KHOCTHL ¢ IeHTpoM O U OTMeThTe Ha Heil TOuKy A.
a) C momoIbi0 yroJbHUKA IIPOBEIUTE uepes TOUKy A KacaTeabHYIO
K JaHHOU OKPy:KHOCTH. Kakas TeopeMa IIPM 9TOM HCIOJIb3YeTCA?
0) IIpoemute xopmy AB, He ABIAONIyIocA TuameTrpoM. IIpoBegure
KacaTeJbHYIO K OKPYskHOCTH B Touke B. Ormersre Touky C — TOU-
Ky IepeceueHus ABYX KacaTeJbHBIX — U CPABHUTE AJUHBLI OTPE3-
xkoB AC u BC.

563. Haueprure okpysxHOCTb ¢ neHTpoM O u pagmycom 2,5 cMm.
a) OTMeTbTe Ha OKPYKHOCTH TOUYKY A U HauepTHUTe OKPYKHOCTH
c mearpom K u pagmycom 1,5 ¢M, Kacaomiyocsa JaHHON OKPYKHOCTH
B TOUKe A BHEIIHNM 00pasoM.
6) IIpoBemuTe OOIYI0 KacaTeJbHYIO IMOCTPOEHHBIX OKPYIKHOCTEN.
ITox kakuM yIyIOM OHa mepecekaeT mpsamyio OK?

Aa NMucbmeHHbIe ynpa*xXHeHnA

174

YpoBeHb A
564. IIpamaa AB xacaerca okpys:kHOCTH ¢ IeHTpoM O B Touke A. Haii-
IuTe:

a) yron OBA, eciu £LAOB=20°;

0) pagmyc oKpy:kHOCTH, ecou £ AOB=45°) AB=8 cm.
565. IIpamasa AB kacaeTca OKpys:kHoOCTH ¢ meHTpoM O B Touke A.
Haiigure yrast OBA u AOB, eciiu OA = AB.
566. Yepes TOUKY OKPYKHOCTH IIPOBELeHbLI KacaTeIbHas U XOp/a, PaBHAA
panuycy okpyskHOCcTH. HaliguTe yroa Me:xay HUMU.
567. B oxkpy:xkHocTu ¢ 1enTpom O mpoBemeHa xopga AB, mpuuem
ZAOB=120°, HaiiguTe yroja Me;KIy 3TOH XOpAOil M KacaTeJbHOI,
IPOBEIEHHON K OKPYKHOCTH B TOUKe B.
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568. Ha puc. 170 £BOC =150°, Haiigure yron BAC,

569. Ha puc. 170 £BAC =50°, Haiigure yron BOC.

570. Paguychl ABYyX KacamoIuXcsa OKpPyKHocTell paBHbI 14 cm m 11 cMm.
Haiinure paccToAHUA MeKAY IeHTPAMU OKDY:KHOCTeil B CIydasX BHYT-
pPeHHero U BHeITHero KacaHHA.

YpoBeHb b

571. Iokaxxkure, uTO KacaTeJbHbIe, IIPOBEJeHHbIe K KOHIIAM AHaMeTpa
OKPYsKHOCTH, IapaJijeIbHbI.

572. Paguyc, IpOBeIEeHHBIM B TOYKY KACAHUSA OKPYYKHOCTH C IIPS-
MO# @, menuT momosiaM xopxny AB. Iokaskure, utro AB|a.

573. OKpy:XKHOCTH KacaeTcsa CTOPOH HepasBepHYTOro yria. Jokakure, 4To
IIEHTP OKPY KHOCTH JIEKNUT Ha OMCCEKTpHCe yIJa.

574. Yepes KoHIBI XOpAbl AB, paBHOM paguycy OKPY:KHOCTHU, IIPOBe-
IeHBI KacaTeJbHBIe, Iepecekamomueca B Touke C. Haiigure yron ACB,
575. IIpamsie AB u AC xacarorcst oKpy»xHOCTH ¢ IeHTpoM O B TOU-
kax B u C. Haiigure yron BAC, ecnu £ZOBC =40°,

576. [Ise OKpYKHOCTH, PACCTOSHUE MEXAY LEHTPAMU KOTODPHIX pPaB-
HO 8 cM, KacaloTcs BHYTPEHHHM oOpaszoM. Pammyc omHOI M3 OKPYIKHO-
creit paBen 10 cm. Kakymo IIMHY MOMKeT MMETh PaguyC BTOPOI OKPYIK-
HOCTU?

577. JIBe OKPY>XHOCTH, PACCTOSHNE MEXKAY IEHTPAMHU KOTOPBIX PaB-
HO 8 cM, KacaioTcsa BHemIHuUM oOpasom. Halimure nguameTrphl 5TUX
OKPYKHOCTeIi, ecJy UX PasHOCTL paBHA 4 cM.

YpoBeHb B

578. Iokasxkure, uTo:
a) TpM KacaTeJbHBbIe K OJHOH OKDY’KHOCTH He MOTYT IlepeceKaThbCs
B OIHOI TOUKe;
0) mpaMasa He MOJKET IIepeceKaTb OKPY:KHOCTH 0oJjiee ueM B ABYX
TOYKAX.
579. Ilpamele ABu AC xacaiorcsa oKpysKHOCTH ¢ meHTpoM O B Toukax B
u C. Halinure paguyc okpyxHOcTH, eciu £BOC=120°, AO =30 cwm.
580. Ilpamele AB u AC kacaioTca OKpPY»KHOCTH C IEHTPOM () B TOY-
kax B u C. Haiinure paccroaune AO, eciu AB=7 cm, £LABC=30°,
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581. Maun aBe okpy:kHocTu. Haifigure paguyc TpeTheil OKPYsKHOCTH, KO-
TOpas KacaeTcs ABYX MAAHHBIX M MMeeT IEHTP Ha MPAMOI, MPOXOAAIIEi
yepes WX IEHTPHI, €CJU PAAUYChl JaHHBIX OKPY/KHOCTEH M PacCTOSHNE
MeXKIy UX IEeHTPaMU PaBHBI COOTBETCTBEHHO:
a) 5,2ul;
06) 3,4 ub.
I Kaskaoro ciaydas HaliuTe BCce BO3MOJKHBIE DEIeHUA.

O MNoBTOopeHne nepepn nsyyeHvem §21

TeopeTnyecknn matepuan

e u3MepeHu’e OTPE3KOB m. 2.3; 3.3
e M3MepeHHUe YIJIOB
-

¢ HEPaBEHCTBO TPEYT'OJIbHHUKAa

3apaun
582. [lokasxkure, 4TO B PABHOCTOPOHHEM TPEYTOJbHUKE:
a) Jo0ble IBe MeIUAHBI ITepecekaioTea 1oy yriom 60°;
0) PacCCTOAHMSA OT BEPIIUH J0 IPAMBIX, COAEPKAINX IIPOTUBOJIEKA-
II[Fie CTOPOHBI, PABHHI.
583. IIpamasa [ mepecexaer oTpe3ok AB B ero cepeguse. JJokakure, 4To
paccTosHusS OT ToueK A u B 1o mpsamoii | paBHBL.
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21*| 3a0a4a Ha nocmpoeHue U ee pewleHue.
OCHOBHble 3d0a4U HA hoCMpoeHue

21.1. Ymo makoe 3a0a4u Ha nocmpoeHue?

3azaun Ha IIOCTPOEHHUE IIPEeACTABJAIOT COOOIi
OTIEeJBbHBIN KJIaCC FeOMETPUUYECKUX 3aj]adu, perreHue
KOTOPBIX MOAUYNHAETCS OIpeaeeHHBIM ITPAaBUJIAM.

Ilenb pemenusa sTux 3agad — IIOCTPOEHUE T'eO-
MeTpUYecKux (UTyp C 3aJaHHBIMU CBOMCTBAMH C IIO-
MOIIbIO UYePTeKHBIX MHCTPYMeHTOB. Eciu B ycioBun
3a7auM HET CIeIMAJbHBIX IMPUMEUAHUHA, TO MMEIOTCS
B BUAY IOCTPOEHHUS C IOMOIIBIO IUPKYJIA 1 JIUHEHKH.

C moMoIIbio AUHel KU MOKHO ITPOBECTH:
e IIPOM3BOJILHYIO IPAMYIO;
e IPAMYIO, IPOXOAAIIYIO Uepes3 TaHHYI0 TOUKY;
o IIPIMYIO, IPOXOAIIYIO Uepes ABe JaHHbIe TOUKMU.
3aMeTuM, YTO HUKAKUX APYTUX IIOCTPOCHUMH
JINHENKON BBIIOJHSATH HeJIb3d. B 4acTHOCTH, C IIOMO-
IbI0 JIMHEWKU HEeJb3sS OTKJIAJbIBAaTh OTPE3KU 3aJaH-
HOH IJINHBIL.

C noMOIIbI0 YUPKYLA MOKHO:

e IIPOBECTU OKPY/KHOCTH (YACTh OKPYKHOCTHU)
ITPOUBBOJILHOTO WJIM 3aJaHHOI'O0 pajuyca ¢ Ipo-
U3BOJILHBIM HJIN 3aJaHHBIM IEHTPOM;

e OTJIOXKUTDH OT HavaJa JaHHOTO JIyua OTPe3OK 3a-
JTaHHOU JJIMHBI.

Kpome Toro, Mo:xHO OTMeUaTh Ha IIJIOCKOCTU
TOUYKM M HAXOJUTb TOYKU IEePEeceueHUd MPAMBIX
U OKPY’KHOCTel.

Bce mepeunciieHHBIE Ollepaniy HA3BIBAIOT dMe-
MEeHTapHbIMU MOCTPOEHUSIMM, a PEIIUTh 3aJa4y Ha II0-
CTPOEHUE — HTO SHAYUT HANTHU IOCIEL0BATEILHOCTE dJIe-
MEHTAPHBIX IIOCTPOEHNUH, TIOCJIe BBIIOJIHEHUSI KOTOPHIX
nCKoMas (pUrypa CUUTaeTCA IIOCTPOEHHOH, U JOKA3aTh,
YTO MMEHHO 9Ta QUTypa YA0BJIETBOPSIET YCAOBHUIO 38 TaU.

Wrak, pemenue 3a7ja4 Ha IIOCTPOEHNE 3aKJII0UA-
eTcs He CTOJIBKO B CAMOM IIOCTPOEHUN (PUTYPBI, CKOJIb
KO B HaXOXKJEHWUU CI0co0a ee IOCTPOEHUS W JOKAa3a-
TeJILCTBE TOr0, UTO IOJydYeHHas (purypa — MCKOMAd.

uv‘pKynb
«\_LV\DKVH\/C»
HoCTb, KPYF

— OKpYX?
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21.2. OCHOBHble 3d0a4Yu HA NOCMpoeHue

Ecam xakabpIii Imar moCTPOEHMII ONMCHIBATD
MMOJIHOCTRIO, PellleHre HeKOTOPBIX 3a1auy MOXKEeT OKa-
3aTbCA JOBOJBHO I'PoMO3AKUM. C IeNbI0 YIIPOIIEHUS
paboOTHI BBIIEISIOT HECKOJbKO BasKHEHINIMX 3ajad,
KOTOpBIe CUUTAIOTCS OCHOBHBIMU U He JeTaJIu3upyoT-
cs KasKABIA pas P PelreHnn 0ojee CI0KHBIX 3a4adu.

NMOCTPOEHUE TPEYTOJIbHUKA MO JAHHbIM CTOPOHAM

IlycTh maHbBI OTPE3KU NJIWHOA a, b u c.

a

b IlocTpoum TpeyroabHUK CO CTOPOHAMHU a,
bu c.
c

-
IIpoBemeM IpPOM3BOILHLINA YU M OTMETHM Ha HEM
TOuKy A. PacTBOpOM IMPKYJs, PABHBEIM @, IIO-
a \ CTPOUM OKpYKHOCTE ¢ neHTpoM A. Ilycte B —

A [ B TOUKA TEePeCceUYeHns ITOH OKPYIKHOCTHU C JIYUOM.
C PacTBOpOM ITUPKYJIsA, PABHBIM b, OIUIIEM OKPYIK-
>'\/ HOCTB C IIEHTPOM A, a pacTBOPOM ITMPKYJA, pPaB-

\ HBIM C,— OKPYsKHOCTB ¢ meaTpoMm B. Ilycts C —
TOUKA MEePeceueHns ITUX OKPYIKHOCTE.
A /B
C IIpoBenem orpesku AC um BC. Ilo mocTpoeHUIO
Tpeyroibauk ABC mMeeT CTODOHBI IAWHOH @,
b u c, To ectb Tpeyroabuuk ABC ucKombritl.

A |B

1

Hoit AB. Ilo TpeTheMy IPH3HAKY 5TH TPEYTONBHUKY DABHBI, TO €CTh COBMEIAIOTCA HAJIOMKe-
HHeM. B Takux ciyuasx pelleHneM 3aJadd CUMTAIOT J000H U3 9THMX PaBHBIX TPEYTOJbHUKOB.
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Ilo naHHBIM 3ajJayW MOMKHO IIOCTPOUTH UEThIPE Pas3HBIX TPEyroJbHUKa C 00Ieill CTOpOo-
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§21. 3apa4a Ha nocTpoeHve 1 ee pelleHve. OCHOBHbIE 3afa4yX Ha MOCTPOEHVe

OTmMeTHM, UTO 9Ta 3aJadua MMeeT pellleHNe IIpH
yCJIOBUU, UTO AJUHBEI OTPE3KOB 4, buc YZOBJIETBO-
PAOT HEpaBEHCTBY TPEyroJIbHUKA.

C IIOMOIIBI0 OMMCAHHBIX OIEPAIllii HECJIOMKHO
PeIuTh 3a7a9y 0 NOCMpPOeHUU Yzaa, pa6H0z0 OaH-
HOMY Hepa3déepuymomy yzay A. Ina sroro mocra-
TOYHO OTJIOKUTH HA CTOPOHAX NAHHOrO yriaa A or-
pesku ABu AC u IOCTPOUTH TPEYTOJbHUK, PAaBHBIN

tpeyroasHUKy ABC.

NOCTPOEHNE BUCCEKTPUCHI YINA

IIycTs maH HepasBepPHYTHIN YToJ C BEPIIUHON A.
ITocTpoum ero dGuccexTpucy.

/
b

C moMOIIIBI0 ITHUPKYJIA MOCTPOUM OKPYKHOCTH
IPOM3BOJLHOrO pajuyca ¢ neatpom A. Ilycts B
u C — TOUKU TepecedyeHus 3TON OKPYKHOCTU CO
CTOPOHAMHU JAaHHOT'O yIJIa.

IlocTpouM OKpYKHOCTH TOTO JKe pajuyca C IeH-
tpamu B u C. Ilyets D — Touka mepeceueHus
ATUX OKPYIKHOCTEH.

IIposegem nyu AD. ITo mocrpoenuio A ABD =
=AACD (mo Tperbemy mnpusHary). Orcioga
£ZBAD=ZCAD, 10 ects AD — OuccexkTpuca

JamHoro yriaa A.

www.e-ranok.com.ua
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MNOCTPOEHUE NEPNEHANKYNAPHOW NPAMOMN

Ilycts mamer mpamas a u touka O. Iloctpoum
IPAMYI0, IIPOXOAAINTYI0 Yepe3 TouKy O U mepreH-
IUKYIApHYI0 npamoit a. Paccmorpum aBa ciy-
yasd.

To4ka O nexuT Ha NpsaMoun a

ITocTpoM OKPYIKHOCTH MPOM3BOJILHOTO Paguyca
¢ meatpom O. Ilyctb A m B — TOUYKH Ilepeceue-
HUS 9TOH OKPY:KHOCTHU C MIPSIMOH a.

bgo-—

a

IlocTpoum okpyskHOCTH pamuyca AB ¢ meHTpa-
mu A u B. Ilycte C — ofgHa M3 TOUEK UX IIepe-
ceuenusd. IIposemem mpamyio uepesd Touku C u O.

ITo moctpoenuio orpe3ox CO — MenmaHa PaBHO-
cropoHHero tpeyroabauka ABC, KoTtopas ABJA-
erca Takske ero Bpicororn. Urax, CO L AB, To
ectb npamass CO wuckomas.

Ka O He NexXuT Ha NpPsSMoun a

ITocTpouM OKpYKHOCTH C¢ IHeHTpoM O, KoTopas
mmepeceKkaeT mMpaMym a B Toukax A u B.
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§21. 3apa4a Ha nocTpoeHve 1 ee pelleHve. OCHOBHbIE 3afa4yX Ha MOCTPOEHVe

ITocTporM OKpPYKHOCTH TOTO 3Ke pajguyca C IIeH-
tpamu A u B. Ilycts O, — Touka mepeceueHus
9TUX OKpyskHOCcTell, mpuueM Touku O u O, nmexar
II0 pasHbIe CTOPOHBI OT IPAMOI a.

IIposemem mpsmyio OO,. Ilyecrs C — Touka me-
peceuenusa npameix OO, u a. Ilo mocrpoeHuio
AAOO, =ABOO, (o TperbeMy npusHaky). OT-
ciota £ AOC =2/ BOC. Torza OC — Ouccekrpu-
ca paBHOOeapeHHOro Tpeyroabuuka AOB, mpo-
BeleHHaA K ocHoBaHMio. OHa TakKKe ABJISAETCA
MeIMaHOM M BBICOTOM TpeyroJbHuka. Ciaemosa-
renbHo, OC L a, To ects npamaa OO, uckomas.

Ormerum, uTo mocrpoerHasa npamaa OO, nepneH-
IUKYJIAPHA OTPE3KY AB U IPOXOAUT Uepes3 ero cepenu-
Hy. Takyio IpAMYI0O Ha3bLIBAIOT CepeAUHHbIM neprneHan-
KYNSIpOM K OTpe3Ky.

Ilonb3ysAch ONMMCAHHBIMY ITOCTPOCHUAMU, HECIOMK-
HO PEUINThH 337aU¥l Ha nocmpoenue cepedurv. 0aHH020
ompe3ka U HA NOCMpPOeHUe NPAMOU, NaApPaiLLeibHol
danHnolU.

Ilna mocTpoeHMs cepequHBI OTpe3Kka AB nocTaTod-
HO IIPOBECTHU JBe OKPYKHOCTHU pamuyca AB ¢ meHTpaMu
B Toukax A m B (puc. 172). O003HaUMB TOUKU IIepece-
4YeHUS 9TUX OKpY:kHOcTeil uepe3 O u O,, MOKHO oIpefe-
JINTH CEPeNHYy oTpe3ka AB KaK TOUKY IepeceueHus Ips-
Mbix AB u OO,, mociie 4ero IpoBeCTH HOKAa3aTeJbCTBO,
aHAJIOTUYHOE [OKAa3aTeJbCTBY NPENBIAYINEeN 3aaumn.

Ina mocTpoeHUs HPAMOM, IMPOXOAAIIeN uepes
IaHHYI0 TouKy O mapaJebHO TaHHON IPAMOU a, HIO-
CTaTOYHO IIPOBecTH uepesd TOUKy O mpamyio b, mepreH-
IUKYJAPHYIO @, U MPAMYI0 C, IEPIEHAUKYIIPHYIO b
(puc. 173). Torga a | ¢ mo TeopeMe 0 ABYX IPAMBIX, IIep-
MeHIUKYIAPHBIX TPEThew.

1O

>0,
Puc. 172. TlocTpoenue cepe-
IUHBI OTPE3Ka

b

Puc. 173. ITocTpoenue
TPAMON, TapaJieTbHON
ITaHHONI
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Pazpen lll. OKpy>XHOCTb W Kpyr

Takum 00pa3oM, OCHOGHbLMU 3adaiamu Ha nocmpoeHue GyIeM CUUTAThH

CJIeIYIONIIE:

D
2)
3)
4)

5)
6)
7

IOCTPOEHNE TPEeyroJbHUKA 0 JaHHBIM CTOPOHAM;
MIOCTPOEHNE yIJia, PABHOTO JaHHOMY HEPa3BEPHYTOMY VTJIY;

MOCTPOeHNe OMCCeKTPUCHI JAHHOTO HepPa3BePHYTOr0 yIJia;

TIOCTPOEHNEe TIPAMOM, IPOXOAAIINEl uepes JaHHYIO TOUKY IepHeHInKYIap-
HO JTaHHOM MIPSMOM;

IIOCTPOEHNE CEePEeINHHOr0 MePIeHANKYIApa K JaHHOMY OTPE3KY;
MIOCTPOEHNE CEPEIVHBI TaHHOTO OTPE3KA;

MIOCTPOEHUE MPSAMOM, IPOXOAAINEH Yepe3 NJaHHYI TOUKY MapaJijieJbHO
JAHHOHN ITPSIMO.

Ecau sTu 3amaun mpuMeHSIOTCA KaK BCIIOMOTATENbHBIE IIPU PellleHuu 00-

Jiee CJIOMKHBIX 3a/la4, COOTBETCTBYIOIIINE IIOCTPOECHUA MOMHO HO,ZIpOGHO HEe OIIu-
ChIBATh.

21.3. PewleHue 3a0a4 HA hocmpoeHue

Pemrenue 3aa4dy Ha IIOCTPOEHHNE COCTOMUT M3 YEeThIPEX OCHOBHBIX 3TaIIOB:

anaaus, nocmpoenue, Goxasamenbcmeo, uccnedosanue.

OBLUAA CXEMA PELUEHUSA 3AOAY HA MOCTPOEHUE
1 |Axanus BoimosiHeHMEe pHCYHKA-3CKM3a MCKOMOM (UTYypPHI U yCTa-
HOBJIEHVE CBSI3U MeXKIYy ee dJleMeHTaMu U JaHHBIMU 3a1a-
yn. Ompesesenre IJIaHa ITOCTPOEHUS MCKOMOU (DUTYDHI.
2 | Ilocmpoenue OcyliiecTBJIeHNe IJIaHa, Pa3pab0TaHHOTO B XOfe aHaJIM3a.
3 | Joxazameno- O0ocHOBaHMe TOT'0, UTO MOCTPOEHHAS (hUTypa UMeeT 3a-
cmeo JaHHYI0 (DOPMY, a pasMephbl U PACIIOJIOKEHIEe ee dJIeMeH-
TOB YIOBJIETBOPSIOT YCJIOBUIO 3aaUMl.
4 | Hccaedosanue' | OnpenesieHne KOJMUYECTBA PeIIeHHNA W YCIAOBUIA
CYIIIeCTBOBAHUS MCKOMOUM (PUTYpPHI UJIU 000CHOBaHUE
HEBO3MOXKHOCTU €€ IIOCTPOEeHUA.

Ecim 3agadya JOCTAaTOYHO IIPOCTa, TO OTAEJIbHBIE 9TAIlbl €€ PEIIEeHUA MOMK-

HO IPOBOAUTH YCTHO.

! B HEKOTOPBIX 3aJadyax [JIs UCCAeLOBAHNS He0OXOANMEI IeOMeTPUUECKIEe YTBEPKACHN U COOT-
HOIIIeHNs, u3yuyaemble B 8—9 Kjaccax. B aTux ciayuasx mcciaefoBaHus MBI OyaeM IIPOBOIUTH
B COKPAIIEHHOM BHie UJIM BOOOGIIE OMYCKATD.
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§21. 3apa4a Ha nocTpoeHve 1 ee pelleHve. OCHOBHbIE 3afa4yX Ha MOCTPOEHVe

PaccmoTpuM HAa KOHKPETHBIX IIpUMeEPax HEKOTOPble METOIbI PeIleHHus 3a-

Iau Ha MOCTPOEHUE.

3aaava
TTocTpoliTe TpeyronbHUK MO ABYM CTOPOHAM U MeAau-
GHe, NpoBefeHHOM K OAHOW U3 HUX.

PeweHue
TTyctb a, b, m, — ABe CTOPOHLI U MeAUaHa Tpeyrosib-
HUKa ABC, koTopbIi Heobxoaumo noctpoutb (puc. 174).
AHanus
HonycTum, uto TpeyronbHuk ABC noctpoeH (puc. 175).
Ecnu BM — naHHas meaunaHa TpeyronbHuka ABC, To B Tpe-
yronbHuke ABM 13BeCTHBI ANUHLL TpeX CTOpOH (AB = g,

b
BM=m,, AM = > no ycnosuro 3aaayu). Takum obpa-

30M, ML MOXeM MOCTPOUTL TpeyronbHUKk ABM v Haitu
BeplWUHLI A U B UCKOMOrO TpeyronbHUKa. YTobbr HaTh
BeplWUHy C, LOCTATOYHO OTNOXUTbL Ha Nyye AM oTpe-

30k MC anuHou b
TTocTpoeHue
1. Pazpenum otpesok b nononam.

2. TToctpoum TpeyronbHuk ABM co ctopoHamum AB = q,
BM =m,, AM = g

3. Otnoxum Ha nyvye AM otpesok MC =
4. CoeanHUm TOouKM B n C.

N o

Loka3atenbcteo

B tpeyronbHuke ABC AB = a, AC= b, BM = m,, BM —
MeamaHa (no nocTpoeHuto). CrefosaTesibHO, Tpeyronb-
HUK ABC UCKOMBIW.

NccneposaHue
3anava UmeeT pelueHUe NpU YCNOBUU CyLLeCTBOBAHUA

TpeyronsHuka ABM, To ecTb, ecnu uucna a, m,, >
YAOBNETBOPAHOT HepaBeHCTBY TpeyrosibHUKa.

a
- .
b
m,
.
Puc. 174
B
a m

A b/2 M b2 C

Puc. 175
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Pazpen lll. OKpy>XHOCTb W Kpyr

CpaBHUM TOJIBKO UTO PEIeHHYI0 3aJauy C 3aJaueil 0 JoKasaTelbCTBe
PaBeHCTBA TPEYTOJIbHUKOB IIO0 JBYM CTOPOHAM M MeAuaHe, IPOBENEeHHON K Of-
Hoii m3 Hux (m. 13.1). Pemras obe sty 3ajaum, MBI HCIIOJIb30BAJIU TPEYTOJIb-
HuUK ABM, B KOTOPOM BCE€ CTOPOHBI M3BECTHEI IO ycJjoBU0. Ero paccMoTpernue
IIOMOIVIO B 3ajaue Ha JOKAa3aTeJIbCTBO IOJYUUTH HEOOXOAMMBEIE COOTHOIIICHMS
UL YIJIOB JAHHBIX TPEYTOJHHHKOB, a B 3ajJaue Ha IOCTPOEHNe — HAUTH IBe
BEPIIKUHBLI NCKOMOTO TpeyroabHuKa. TpeyroabHuk ABM Ha3bIBaIOT BCIIOMO-
raTeJbHBIM, & COOTBETCTBYIOIIUI METOJ PEIIeHnsI — MEeTOIOM BCIIOMOTaTeIh-
HOTO TPEeyTroJbHHKA.

Pemrenve 3amau Ha MOCTPOEHNE C IMOMOIIBI0 METOJA BCIIOMOTaTeJIbHOTO
TPEyroJbHUKA MOAPO0HO paccMoTpeHo B Ilpuiokenun 2.

Bonpocbl u 3adaqu

YcTHble ynpa)KHeHuA

584. Onumure, KaKk pasgenTh:
a) [MaHHBIA OTPE30K Ha YeThIPE PAaBHBIX OTPE3KA;
0) maHHBLIN yroa B oTHOIIEeHUH 1 : 3.
585. Omnumure, KaK IOCTPOUTE:
a) yrox 45°
6) yrox 135°

P Mpadunueckne ynpakHeHUsA

586. PemnTe B TeTpaay WIK HA SKPaHE KOMIIBIOTEPA OCHOBHEIE 3aJaul HA
IOCTPOeHYe. Belife/nTe MOMYKUPHBIMY JUHUAMY UCXOIHBIE TAaHHBIE 3a5a-
Yy, TYHKTAPHBIMY JUHUAMHA — IIPOMEKYTOUHBIE ITIOCTPOEHHUS, KPACHBIM
IIBETOM — PEe3YJILTATHI PEIIeHN.

Aa TluCcbMeHHble ynpaKHeHUsA

YpoBeHb A

587. Mauwi orpeskua u b, npuuem a < b. IocTpoiiTe OTPE3OK [JIMHOIA:
a) 3a; 6) b—a; B) a+2b.
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§21. 3apa4a Ha nocTpoeHve 1 ee pelleHve. OCHOBHbIE 3afa4yX Ha MOCTPOEHVe

588. lannr ocTpele yrael o u P, mpuuem o <. ITocTpoiiTe yroa ¢ rpa-
IYCHOU MepOIi:

a) 0,50;
6) o+p;
B) 2B-o.

589. Ilocrpoiite Tpeyroabauk ABC 10 ciefyIOIIUM JAaHHBIM:
a) AB=4 cm, BC=3cm, £B=45°
0) AB=6cm, BC=10cm, AC =8 cwm;
B) AB=3cm, LA=30° £B="70°
590. Ilocrportite TpeyroinbEnK ABC IO CIIeLYIONTUM JAaHHBIM:
a) AC=5 cm, AB=3 cm, £LA=60°
6) AB=3cm, BC=5cm, AC=6 cwm;
B) BC=4cm, £C=90°, £LB=60°.
591. lau tpeyroasuux ABC. Iloctpoiite TpeyroabHux ABC,, paBHBIi
TAHHOMY TPEYTOJILHUKY.
592. Tau Tpeyronwsuuk. IlocTpoiiTe BCce ero:
a) MeaMaHBI;
0) OUMCCEKTPUCHI;
B) BBICOTHI, €CJIM JAHHEINA TPEYTOJIbHUAK OCTPOYTOJbHBIN;
I) BBICOTHI, €CJIM JAHHBIA TPEYrOJbLHUK TYIOYTOJIbHBIM.
593. ITocrpoiire:
a) OTPEe30K, PABHBIA PACCTOSHUIO MEXKY ABYMA JaHHBIMU I1apaJLIesIhb-
HBIMU IPAMBIMUY;
0) KacaTeJbHYIO, IIPOXOASAINYIO Uepe3 JaHHYI0 TOUKY OKPY:KHOCTH.

YpoBeHb b

594. Tlocrpoiite yrox 60°.

595. TTocrpoiite yraer 120° u 30°.

596. ITocTpoiiTe paBHOOGEAPEHHBI TPEYTrOJAbHUK II0 OCHOBAHUIO U IIEpPU-
MeTpy.

597. IlocrpoiiTe paBHOOEAPEHHBIN TPEYTOJIbLHUK 110 OCHOBAHUIO 1 BBICO-
Te, IIPOBEAEHHOI K OCHOBAHMUIO.

598. IlocTpoiiTe paBHOGEAPEHHLII TPEYTOILHNAK 110 OOKOBOM CTOPOHE U YIIY
IIpY OCHOBAHUM.
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599. IlocTpoiiTe IPAMOYTOJIbHBINA TPEYTOJbHUK 110 I'UIIOTEHY3€ U OCTPO-
My YTUIy.

600. ITocTpoiiTe IPAMOYIOJAbHBIN TPEYTrOJbHUK II0 KATeTy U YIVIY, IPOTH-
BOJIXKAILEMY JaHHOMY KaTeTy.

601. IlocTpoiiTe paBHOOENPEHHBII TPEYTOJLHUE 110 OCHOBAHUIO U YIJIY,
IIPOTUBOJIEKAIIEMY OCHOBAHUIO.

YpoBeHb B
602. ITocrpoiiTe paBHOGEAPEHHLII TPEYTOJLHUK 110 GOKOBOM CTOPOHE U Me-
IuaHe, IPOBEJEHHON K O0OKOBOII CTOPOHe.
603. ITocTpoiiTe TPeyroIbHUK II0 JBYM CTOPOHAM M MeAuaHe, IIPOBeeH-
HO! K TPeThel CTOPOHE.
604. ITocTpoiiTe TPeyroJbHUK II0 CTOPOHE, NMPHUJEKAILNEMY K Heil yriy
U BBICOTE, ITPOBEIEHHON K 9TOIl CTOPOHE.
605. IlocTpoiiTe TPEyTOJLHUK IO CTOPOHE, IPOTUBOJICHKAIIIEMY el yIuIy
¥ BBICOTE, IPOBEJEHHON K OJHOM M3 ABYX APYTUX CTOPOH.
606. IlocTpoiiTe TPEeyroJbHUE II0 CTOPOHE, NPHUJEKAILLEMY K Heil yIioy
1 CyMMe IBYX APYTHUX CTOPOH.
607. IlocTpoiiTe TPEeYroJbHUEK II0 CTOPOHE, IIPUJIEKAIIEMY K Hell yriy
1 Pa3HOCTH ABYX APYTI'HUX CTOPOH.

O MNoBTOpeHne nepepn nsyyeHvem §22
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TeopeTnyeckun matepuan
o OIpeJeseHne OKPYKHOCTH
o IEPHeHAUKY/IIP K IPAMOM
o OmccexTprca yria
3apaumn
608. Ha cropornax octporo yria O oTmeuensl Touku A u B, npuuem
OA = OB. Yepes 5Ty TOUYKU IPOBEAEHLI IPAMBIE, IEPECEKaoIueca B TOU-
ke C. oxaxxure, uro OC — OuCCEKTpHCa TaHHOTO yIJa, €CJIH:
a) AC 1LOA, BCL1LOB;
6) AC LOB, BC1LOA,
609. HaiiguTe paccTossHHE MEXAY MapajleJbHBIMUA IPAMBIMU, €CJIH

OT CeKVIIeii, mepeceKaroleil nx mof yriaoMm 30°, oHM OTCEKAIOT OTPE30K IJIU-
HO# 22 cM.
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§ 22 Teomempuseckoe Mecmo mosex

22.1. NMoHsimue 0 2e0MeMpu4ecKoM mMecme mouex

o cux mOp MBI ONUCBIBAJIY TeOMeTpuuecKre (UIypPhl ¢ IIOMOIILIO
ompemeseHUA M YCTAHABIMBAJIU HMX OCOOEHHOCTH IYTEM IOKA3aTeIbCTBA
CBOICTB U IIPU3HAKOB, OTHOCAIIMUXCA K Urype B 1esoM. laa ciyuaes, KOr-
Jla OIpeJieJIEHHOe CBOMCTBO W COOTBETCTBYIOIINII eMy IPU3HAK MMeeT KaiK-
JIasd TOUKa (PUTyphI, CYIIIECTBYET ellle OJUH CII0CO0 OIMMCaHUAd.

OnpedeneHue

FeomeTpuyecknum mectoM Todek (cokpalleHHo FMT) Ha NNockocTY HasbiBaeTCs
urypa, Kotopas COCTOUT M3 BCEX TOYEeK MIOCKOCTY, YOOBETBOPAIOWMX ONpeae-
NEeHHOMY YCNOBUIO.

Hanpumep, 1o onpesesleHNI0 OKPYHCHOCMb ABNLAEMCA 2€0MeMmpPU-
wecKum mecmom mouex, YyoaieHHvlx om 0AHHOU MOYKU NAOCKOCMU HA
0duHnakxo60e paccmoanue.

B onpegemenunu I'MT obpaTum BHEMaHNe HA CJIOBO «Bcex». OHO yKa-
3bIBaeT Ha TO, UTO [JI BBIACHEHWS I'eOMETPHUUYECKOr0 MecTa TOUeK Heo-
CTATOYHO J0KA3aTh, YTO TOUKHU YKA3AHHON (QUTyPHI YOBIETBOPSIOT OIpee-
JICHHOMY YCJIOBHIO (TO €CTh YCTAHOBUTH CBOMCTBO TouekK). Heo6xomumo Tak-
JKe TI0Ka3aTh, YTO JPYTUX TOUEK, YIOBJIETBOPSIOIAX JAHHOMY YCJIOBUIO, HA
IJIOCKOCTH HET, TO eCTh JI0OKA3aTh COOTBETCTBYIONINI IPUBHAK: €CJIU TOUKa
VZIOBJIETBOPSAET YKAa3aHHOMY YCJIOBHUIO, TO OHA IIPUHAIJIEIKUT JaHHOU QUType.

Wnaue rosops, 00Ka3amenscmeo mozo, ¥mo wexomopas ¢uzypa F
A6nAeMCA 2e0MempPUiecKuM MeCmom moiex, Yyooenemeoparouux ycro-
éuto P, cocmoum u3 doxasamenvcmea 06yx ymeeprucdenuti — npamozo
u o6pammnozo:

1) ecnu onpedenennas mouxa npunadnexmcum guzype F, mo ona
ydosenemeopsem ycnosuro P;

2) ecnu onpedenennana mouka ydoeénemeopsem ycnoéuio P, mo
OHa npunadnexcum ¢uzype F.

22.2. OCHOBHble meopembi 0 TMT

YacTo reoMeTpUUECKUM MECTOM TOUEK ABJIAETCA IPAMAad WU YaCTh
mpamoii. [lokaskem nBe BaskHBIE Teopembl 0 I'MT.
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Teopema (o0 cepedUHHOM nepneHOuKynspe)

Cepeﬂ,I/IHHbIl;l nepneHanKynap K OTpe3kKy ABNFeTCd reo-
MEeTpM4eCckMM MeCTOM TOHeK, paBHOYyOdaleHHbIX OT KOHLOB
JTOro OTpe3Ka.

JlokazamenbcmBso

0 Ham HeoOXOAMMO OOKAa3aTh JBa yYTBEPIK-
IeHS:

1) ecou TOUKA TMPUHAMJIECKUT CEPEIUHHOMY II€p-
MeHANKYJIAPY K OTPesKy, TO OHa paBHOyJaJeHa
C OT KOHIIOB TOT'0 OTPE3Ka;

2) ecyiu TOUKAa paBHOYJAJIeHA OT KOHIIOB OTPE3Ka,
TO OHA NMPUHAAJIEKUT CEPEeIUHHOMY IMepIIeHIN-
KYJISApY K 9TOMY OTPEBKY.

0 1 B HokaskeM mepBoe U3 3TUX YTBEPKIACHUIN.
c IIycts Touka C JIeKUT Ha IPAMOU C, IepIeH-
IUKYJISAPHON OTpe3Ky AB U IPOXOAAIel uepes ero

HOPO HOPHEHAMKY DA cepenuny — Touky O (puc. 176). B TpeyronbHu-
DABHOYAIHA 0T KOHIIOB Ke ACB orpe3ok CO — menuaHa U BbICOTA, 3HAUUT,
oTpesra S9TOT TPEYrOJbHMK DaBHOOEIPEHHBI C OCHOBAHU-
em AB. Orcioga AC=BC, 10 ecTb pacCTOAHUA OT
Toukn C [0 KOHIIOB OTpe3ka AB paBHEI.

Cayuaiir, korma Touku C u O coBmajgawoT, pac-
CMOTPUTE CAMOCTOSATEILHO.

IokaskeM BTOpPOe YTBEP:KAEHUE.

Ilycts Touka D paBHOyjgajneHa oT Touek A
u B, 10 ectb AD=BD (puc. 177). Torza B paBHO-
OexpenHoM TpeyroabHuke ADB orpe3ok DO —
MenuaHa, MPOBeMeHHasA K OCHOBAHUIO, KOTOpAs SB-
A (0 B JsgeTcd TakKe W BbIcoTOW. Takum oOpasom, IIps-

Masgs DO — cepeaWHHBIN MEPIEHAUKYJIAP K OTpes-
Puc. 177. Touka, paBHO-

Ky AB.
yaajeHHad OT KOHIIOB

OTPE3KAa, MPUHALICKUAT

A

Puc. 176. Touka cepenuH-

Cayuait, korma Touku D u O coBmajgarpoT, pac-

CepeIVHHOMY TepIIeHIn- CMOTpPHUTE CaAMOCTOATEJIBHO.
Ky1Apy Teopema moxazana. M
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Teopema (o0 Guccekmpuce yzana)

BuccekTpuca Hepa3BepHYTOro yrna SBASETCS reo-
MEeTPUYECKMM MECTOM ToYeK BHYTPEeHHen obrnactu yrna,
paBHOYZANEHHbIX OT CTOPOH 3TOro yrna'.

JlokazamenbcmBso

[ ITo anasoruu ¢ MpegLIAYIEH TeOPeMOi JOKa-
JKeM cHauaJja, 4To Jbas ToOuKa OMCCEeKTPUCHI PaBHO-
yZaJieHa OT CTOPOH yTJIa.

IlycTts mambl Hepas3BePHYTHIN YTroJl C BepIIH-
Hoii A um Touka D Ha ero Ouccexrtpuce (puc. 178).
IIpoBenem us Touku D nepneHaukyaapsl DB u DC
K cTopoHaMm mamHoro yria. Ilo ompemenenuio DB
u DC — paccTosgHUA OT TOUKU D 0 CTOPOH yriia A.

IIpamoyroabubie Tpeyroabuuku DBA u DCA
uMeloT o60iyo runorenysy DA, £ZDAB=/DAC
o ycaoBuio. Torma A DBA =A DCA 110 TUIIOTEHY3e
u octpomy yray. Orciona DB = DC, To ecTb Touka D
paBHOyZaJIeHA OT CTOPOH AAHHOTO yIJa.

Temepb moKaKeM, 4TO J00aA TOUKA, paBHOYAA-
JIEHHAsl OT CTOPOH yIJIa, IPUHAJIEIKUT ero Ouccek-
rpuce. Ilycte F — HeKoTOpad TOYKA, PaBHOYJAJIEH-
Hasd OT CTOPOH yrjia A, TO eCTh IEPIeHANKYIAAPsl FB
u FC, npoBefieHHbIe U3 TOUKN F K CTOPOHAM JaHHO-
ro yria, paBHsbl (puc. 179). Coeguuum Touku F u A.
Torga mpamoyroabuble Tpeyroabuuku FBA u FCA
PaBHBI II0 TUIIOTEHY3e U KaTery.

Orcrona L FAB=/FAC, 10 ectb ayu AF —
ouccexTpuca yriaa A.

Teopema noxasana. l

1 Bmech u gasee, roBOps O TOYKAX, PABHOY/JAJEHHBIX OT CTOPOH

yriia, Mbl IMEeeM B BUAY TOUKH, JIeKAlIlle BO BHYTPEeHHEH 00-
JIaCTH yIJIa M PaBHOYAAJIEHHBIE OT IPAMBIX, COAEPIKAIIUX ero
CTOPOHBI.

A c

Puc. 178. Touka Ouccex-
TPUCHI yIJIa PaBHOyZAJeHA
OT €ero CTOPOH

A c

Puc. 179. Touka, paBHOyZIA-
JIEHHAsI OT CTOPOH yIJia,
MIPUHAJIEKUAT ero OUCCeK-
Tpuce
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a
e

Puc. 180
B
a c
c A

Puc. 181
190

22.3. Memo0 2eomempuyvecKux
mecm

Ilonsarme I'MT uwacTo mMcIosb3yeTcsA IIPU perrre-
HUU 3aj7a4y Ha nocrpoenre. Hampumep, mycTh HEOO-
XOIMMO IIOCTPOUTH TOUKY, YIAOBJIETBOPAIOUIYIO YCJIO-
BusaMm P, u P,. Eciu reoMeTpuyecKUM MECTOM TOYEK,
yzoBJeTBOpstomux ycaosuto B, apaserca purypa F,
a TeOMeTPUYECKUM MECTOM TOYEK, YIOBJIETBOPAIONINX
ycaosuio P,, — durypa F,, T0 uckoMasa TOUKa OyaeT
obmeit s ¢puryp F, u F,, To eCTb TOUKOI UX Iepe-
ceueHusd.

Paccyxenusa mo Taxkoil cxeMe JeKaT B OCHOBe
MeToAa reoMeTpuyeckux Mecr.

3apaua
TTocTpoiTe NPAMOYrOnbHLINA TpeyrofibHUK No rmnoTe-
Hy3e 1 KaTery.

PeweHwne

TTycTb B UICKOMOM MpSMOYronbHOM TpeyronbHuke ABC
runoTeHysa AB pasHa ¢, kater BC paseH a (puc. 180).
Nna nocTpoeHUs TpeyronbHUKA BOCMONb3yemMcs Me-
TOAOM FeoMeTpuyeckux mect. [ins 3TOro Ha CTOpOHe
npsmoro yrna € otnoxum katet BC, BC = a (puc. 181).
Toyka A ponxHa NpUHaANEXaTb BTOPOU CTOpOHe Mps-
MOTO yrna u 6bITb yAANeHHOW OT TOYKM B Ha paccTo-
SHUe ¢, TO ecTb A — TOYKA MepeceyeHUs OKpyXHOCTU
C LeHTpom B paauyca ¢ co BTOPOU CTOPOHOU NpAMOro
yrna. TTocTpoeHHbIe ToukM A, B u C asnatoTca seplu-
HAGMWU UCKOMOTO MpAMOYFOMnbHOTO TpeyronbHuka ABC.
B cooTtBetcTBUM CO crneacTBUEM U3 TeOpeMbI O Cpas-
HEHUU CTOPOH W YrNoB TpeyrosibHUKa 3aAada umeeT
pelleHWe npu yCnosuu a < c.

www.e-ranok.com.ua

©-RANOK



§22. TeomeTpnyeckoe MeCTo ToHek

Bonpocbl U 3a0a4u

YcTHble ynpaHeHuA

610. ®urypa F — reomeTpuyecKoe MECTO TOUEK, YAOBJIETBOPAIIIUX yC-
goButo P. BepHo Jjm, 4uTO:
a) Ha IJIOCKOCTU CYIIECTBYIOT TOUKHU, YAOBJIETBOPAMI[ME YCJO-
Buo P, HO He nmpumagnexamue F;
0) cpeau Touek QuUrypbl F ecThb TOUKHU, He YAOBJIETBOPSIONIUE YCJIO-
Bu0 P;
B) J106asd TOYKA, YIOBJIETBOPAIONIAA YCIOBUIO P, IPUHAMIEKUT
(urype F?
611. MoxxkHo a1 Kpyr pagmyca 5 CM CUMTATH Fe€OMETPUUYECKUM MECTOM
TOYEK, YAAJIEHHBIX OT IEHTPA 9TOr0 KPyra Ha PacCTOSHUE:
a) paBHOe 5 cM;
0) me Oojee 5 cMm;
B) He MeHee 5 cM;
r) He Oojee 4 cm?
612. Orpesok AB paBen 4 cM. MOXKHO JIM CUMTATh CEPEIUHHBINA IEPIIEeH-
IUKYJISAP K 9TOMY OTPE3KYy I'eOMeTPUUYECKHM MECTOM TOYEK, KOTOpHIE:
a) ynanessl oT A u B Ha 2 cMm;
6) yzaaieHbl oT A u B Ha OIMHAKOBBIE PACCTOSHUS;
B) SBJAIOTCS BEPIIMHAMU PABHOOEIDPEHHBIX TPEYTOJbHUKOB C OCHO-
Banuem AB?
613. Jlyu BD — o6uccekrpuca yrina ABC. MoHO 1 C4UTaTh €ro reo-
METPUYECKHM MECTOM TOYEK, KOTOPbIE PABHOYIAJIEHBI:
a) ot nyueii BA u BC;
a) ot npameix BA u BC?

Mpadunueckne ynpakHeHus

614. Haueprute Tpeyroabuuk ABC.
a) IlocrpoiiTe reomMeTpuUecKOe MECTO TOUEK, PABHOYIAJEHHBIX OT
BepmiiH A u B.
06) IlocTpoiiTe reoMeTpPUUECKOEe MECTO TOUEK, PABHOYIAJEHHBIX OT
cropor AC u AB.
B) OTMeThbTe TOUKY IepeceueHUs IMOCTPOEHHBLIX I'eOMeTPUUYECKUX
MEeCT U OIUIIIUTE ee CBOHCTBA.
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615. Haueprure oKpy»XHOCTS ¢ meHTpoM O U IpoBeAuTe XOpAYy AB, He
SIBJISIOIIYIOCS TUaMETPOM.
a) IlocrpoiiTe reoMeTpUUECKOE MECTO TOUEK, PABHOYIAJEHHBIX OT TO-
yek A u B. IIpoxoaut ju mocrpoeHHas mpamas yepes Touxy O? Ilo-
yemy?
6) IlocrpoiiTe reoMeTPUUECKOE MECTO TOUEK OKPY:KHOCTU, PaBHOYAA-
JIEHHBIX OT cTopoH yrima AOB.

Aa NMucbmeHHble ynpa*xHeHuA

192

YpoBeHb A

616. [lau orpesoxk AB. IlocTpoiiTe reomerpuueckoe mecto Touek C Ta-
KUX, 4TO TpeyrorbHuK ABC paBHOCTOPOHHUI.

617. [lau nyu BC. IlocTpoiiTe reOMEeTPUUECKOE MECTO TOUEK A TaKhX,
uyro yroan ABC npamoii.

618. Ha reorpadguueckoil Kapre YKpauHbI IOCTPOITE TOUKY, PABHOYLA-
JeHHYI0 oT YepHuUrona, Jlymka u 3amopoxbs.

619. Taunl Touxu A, B, C. IlocTpoiiTe TOUKY, KOTOpPas paBHOYAAJICHA
oT ToueKk A m B U pacliojio’KeHa Ha 3aJaHHOM paccTosaHuu ot Touxku C.
620. ITocTpoiiTe TOUKY, KOTOpasA PABHOYLAJEHA OT CTOPOH JAHHOI'O YIJIa
U JIEKUT HA PACCTOAHUU d OT €ro BEPIIIUHEL.

621. Touxa A jnexuT Ha OKpysKkHOCTH pazuyca R. ITocTpoiiTe ToOuku
IAHHOI OKPYKHOCTH, KOTOpEIe yJajeHbl oT Touku A Ha paccrosnme R.

YpoBeHb b

622. [lokaskure, YTO T€OMETPUUYECKIM MECTOM TOYEK, Y[AJEHHBIX OT JaH-
HOU IPAMOI @ Ha paccTosHue d, ABJIAITCA B IPAMBIe, IapalleJbHbe d
U OTCTOAINE OT Hee HA d.

623. 'eoMeTprUUYECKMM MECTOM TOUYEK, PABHOYIAJIEHHBIX OT IBYX IIapaJ-
JIEILHBIX IPAMBIX, ABJISAETCS IpAMAas, MapajiebHas dTUM IPSIMbBIM
U IIPOXOJAIIAs Yepes cepefuHy UX OOIIero meprneHanKyasapa. Jlokaxure.

624. HaliguTe reoMeTpudyecKoe MECTO IIEHTPOB OKPYMKHOCTEH, IPOX0ozd-
X uepes JaHHbIe TOuKu A u B.
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625. Halifure reoMeTpuuecKoe MECTO LIEHTPOB OKPYXXHOCTeH paauy-
ca R, mpoxomAmux uepes JaHHYIO TOUKY A.

626. Haiigure reomMeTpuueckoe MeCTO IEHTPOB OKPYJKHOCTel, Kaca-
IOIIIIXCSA CTOPOH TAHHOI'O HEPA3BEPHYTOro yIJia.

627. [Tau orpesok AB. Haiigure reomerpuueckoe mecto Touek C, KO-
TOpPbIe ABJAITCA BEPIIMHAMU TPEYTOJLHUKOB ¢ OCHOoBaHuUeM AB u 3a-
nmaHHOH BBICOTOH A,

628. Tana npamaa AB. IlocTpoiiTe TOUKH, KOTOPLIE PABHOYAAJIEHELI OT
touek A u B u nexxar Ha paccToaHuu [ or mpamoii AB.

629. Ha croporax HepasBepHyToro yria B ormeuensl Touku A u C,
npuuyem AB # CB. IlocTpoliTe TOUKY, PAaBHOYAAJIEHHYIO OT CTOPOH JaH-
HOT'O yIJyia U paBHOyjaJeHHYI0 oT Touek A m C. CKOIBKO pelleHui
umeetr 3ajmauda, ecau AB=CB?

6307 TTocTpoiiTe TPeyroMBHUK MO ABYM CTODOHAM W BBICOTE, IPOBEIEHHOI
K OJHOW M3 3THUX CTOPOH.

YpoBeHb B

631. Haiigure reomeTprudecKkoe MeCTO CepelnH BCeX XOPH JAaHHOM OKPYK-
HOCTH, TTapaJlIeJbHbIX JaHHON IIPSIMOIL.

632. Halijure reoMmeTpruyecKkoe MeCTO CepeluH BCeX XOpJ AAaHHOU
OKPYKHOCTH, UMEIOIINX 3aJaHHYIO IJINHY.

633. Haiigure reomMeTpuuecKoe MeCTO II€HTPOB OKPYXKHOCTel, Kaca-
IOINMXCA JAHHOH OKPYKHOCTH ¢ meHTpoM O B JaHHOU Touke A.

634. HaiiguTre reomeTpryecKkoe MECTO TOUCK, PABHOYIAJIEHHBIX OT IBYX
JAaHHBIX IIePeceKaloluXcsa MPAMBIX.

635. IlocTpoiiTe OKPYKHOCTD, KACAIOLIYIOCA KaKI0i U3 IBYX IepeceKaro-
IUXCA IPIMBIX, IPAYEM OHOM M3 HUX — B JAHHOHI TOUKe.

636. IlocTpoliTe OKPYKHOCTD JAHHOI'O PALUYyCa, KOTOPAS IPOXOLUT Ue-
pes3 JaHHYIO TOUKY U KacaeTcs AaHHOU IIPAMOMH.

637. Ha puc. 182 usoGpaskeH yrou (ab), BepIIINHA a
KOTOpOTro HeJoCcTyIHA. ITocTpoiiTe O1CCEeKTPUCY ATO-

ro yria.

638 IlocTpoiite TpeyroapHUK 10 CTOPOHE U ABYM

BBICOTAM, IIPOBEJEHHLIM K APYIUM CTOPOHAM.

639’ IlocrpoiiTe TPEYTONBHUK [0 CTOPOHE U IIPO-

BeIeHHBLIM K Hell MequaHe U BBLICOTE. Puc. 182
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C lNoBTOpeHne nepen mnsyyeHnem §23

194

TeopeTuyecknn matepuan

® OKDPVXHOCTH
by §19; 20

e KacaTeJIbHad K OKPYKHOCTHU

3apaun

640. Oxpy:RHOCTb KacaeTcs KaTeToB IIPAMOYIOJbHOIO TPEYTOIbLHIAKA B TOU-
Kax A u B, a meaTp okpysxHocTH O JIeKUT HA runorenyse. Hailigure yroa
AOB.

641. Bepmuasl A u B Tpeyroapauka ABC jexar Ha OKpPYXXHOCTH
c nearpom O, mpuueMm Touka O je:xkuT Ha crtopome AC. IloxaKkuTe, UTO
KacaTelbHas K OKPY:KHOCTH B TOuKe B mapainenbHa mpamoinn AC, eciau
Z BAO =45°.
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§23 ONUCAHHAA U BNUCAHHAA
OKpPY>)XHOCMU Mpey20AbHUKA

23.1. OKpY>XHOCMb, ONUCAHHASA OKOJI0
mpey20/1bHUKA

OnpedeneHue

OKPY>XHOCTb Ha3blBaeTCs ONMMWCaHHOW OKomno Tpe-
YrofibHUKA, ecnv BCE BEPLUMHbI TPEYrofbHMKa nexar Ha
LaHHOW OKPY>XHOCTU.

B sTOM ciyuae rOBOpSAT, UTO TPEYTOJbHUK SB-
JIseTCs BMUCAHHbIM B JaHHYIO OKPY/KHOCTD.

Ha puc. 183 oxpy:xHOCTS ¢ mteETpoM O ommcana
oKo0JI0 Tpeyroasrauka ABC.

TIocKoJBbKY BCe BEPIIMHBLI TPEYTOJbHUKA JIeKaT
HA OIMCAHHON OKPYXXHOCTH, TO BCE OHI PABHOY/JAJICHEI
OT IIEHTPa OKPY:KHOCTH. ITOT (GaKT JIEKUT B OCHOBE
IOKA3aTeJILCTBA TEOPEMEI 00 OIMMCAHHOM OKPYsKHOCTIH.

Teopema (06 OKpYXXHOCMU, ONUCAHHOL
0K0J10 Mpey20/1bHUKa)

Okono noboro TpeyrofabHMKa MOXHO OMWUCaTb efVH-
CTBEHHYIO OKPY>XXHOCTb. LIeHTp 3TOW OKpY>XKHOCTU ABNSET-
Csl TOUKOW MepeceyeHns CepefMHHbIX NepreHanKYspoB
K CTOPOHaM TpeyrosibHuKa.

JlokazamenbcmBso

O Ilyctp mpsvble @ u b — cepeguHHBIE IIEp-
MeHAUKYJIApbl K cropoHaMm AB m BC pmaHHOTO Tpe-
yronbHUKa ABC (puc. 184).

CrHavaJia ITOKasKeM MeTOAOM OT IIPOTHBHOTO,
yTo mpaMble a u b mepecexaiorcdA. I[Ipeamosoxum,
YTO 5T IpAMEIe He IlepeceKaTcs, To ecThb a ||b. Tor-
Ia, TOCKOJIbKY a 1 AB, To AB 1 b mo cieAcTBUIO U3
TEOPEMBI O CBOMCTBAX YIVIOB IIPU MaPaJIJIEJbHBIX TIPA-
meix. Ho BC L b mo mocrpoenuto, orciona AB| BC,

Al N\

C

Puc. 183. OKpY»KHOCTB,
ONMCaHHASA OKOJIO Tpe-
yronsauKa ABC

(0]
A le C

Puc. 184. Toura O — TOuKa
repecevyeHusi CepeJuHHbIX
MepuepaIuKyIsipoB K CTO-

poHaMm TpeyroabHuKa ABC
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YTO HEBO3MOYKHO 1O ycJioBuio. CiieoBaTesibHO, IPAMBIE @ U b IepeceKaroTcs
B HEKOTOpoii Touke O.

ITo Teopeme 0 cepeqUHHOM IEPIEHAUKYJIApe Touka O paBHOyJajeHa OT
Touek A u B (to ectb OA =0B) u paBHoyzajeHa ot Touek B u C (To ecThb
OB =0C). Orciona OA =0B=0C. CremoBaTeJIbHO, CYIIIECTBYEeT OKPYKHOCTD
¢ nmeaTpoMm O, IIPOXOASAIAs Uepes Bce BepIIMHBI TpeyroabHuka ABC.

HoraskeM MEeTOZOM OT IPOTUBHOTO, UTO TAKAA OKPYKHOCTH €IMHCTBEHHA.

HomycTuM, 4TO OKOJIO TPEYTOJhHUKA MOMKHO OMUCATDb €Ille OAHY OKPYIK-
HOCTBb, OTJINUYHYIO OT IIOCTPOeHHOM. Torma meHTp 9TOil OKPY:KHOCTU pPaBHOYIA-
JIEH OT BepIIVH TPeyToJbHUKA 1 IMOTOMY coBmajzaer ¢ O — TOUKOI mepeceue-
HUS CEPeIUHHBIX MEPIeHIUKYJIAPOB K CTOPOHAM TPEyroJbHUKA. Pagmyc aToii
OKPYsKHOCTY PaBeH PacCTOAHUIO OT TouKu O [0 BepIWH TPEeYroJbHUKA. 3Ha-
YUT, 9Ta OKPYKHOCTH COBIIAJZIA€T C IOCTPOEHHOM.

" HakoHel, cepeiMHHABIN MEPIEHIUKYIADP ¢ K cTopoHe AC COTEPIKUT BCe
TOYKH, paBHOyAaJeHHbIe oT Todek A u C. ITockonbKy Touka O Tak:ke PaBHO-
yaageHa oT Touek A u C, TO 3TOT CepefMHHBIN IEePIeHIUKY/IAD IIPOXOLUT
yepes Touxy O. Teopema moxasana. M

Cnedcmsue

Tou cepefivHHbIX MepneHanKynspa K CTOPOHaM TPeyrofbHMKa nepecekatoTcs B OAHON
TOuKe.

OTMeTHM, YTO IIEHTD OIMCAHHON OKPYXHOCTH HE BCErqa JIEKUT BHYTPHU
TPEYTOJIBHUKA; OH TaKJKe MOKET JIeJKaTh Ha OJHOM M3 ero CTOPOH WJIW BHE Tpe-
yroabHUKa (puc. 185).

BuyTpu TpeyrosbHuKa Ha cropose TpeyrojbHUKA BHe TpeyroabHuKA

Puc. 185. PacriosioskeHme IieHTpa ONMCaHHON OKPYKHOCTHU
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§23. OnuncaHHasa 1 BNMCaHHAA OKPYXHOCTW TPEeYrofibHUKa

23.2. OKpy)>XHOCMb, BNUCAHHASA
B mpey201bHUK
OnpedeneHue

OKPY>XHOCTb Ha3blBaeTCs BMMCAHHOMW B TPEYrofbHUK,
eC/M OHa KacaeTCs BCEX ero CTOPOH.

B sTOoM ciiyuae TpeyroIbHUK SBJISAETCS OMUCAH-
HbIM OKOJIO TaHHOU OKPY’KHOCTH.

Ha puc. 186 oxpy:xHOCTE ¢ meHTpoM O BImcana
B Tpeyroabuuk ABC. IIpsaMbie, comepKaliiie CTOPOHbI
TPEeyTOJbHUKA, ABASIOTCA KacaTeJIbHBIMU K BIUCAH-
HOI OKDY’KHOCTH, & TOUKM KAaCaHU JieXKaT Ha CTOPO-
HaX TpeyroJbHuKa. Pagnycel BHUCAHHON OKPYKHOCTH,
MIPOBEJIeHHbIE B TOUKM KaCaHUs, IePIeH UK YISIPHbI
CTOPOHAM JaHHOI'O TPEYTOJbHUKA.

Ilasee B TakOM cJIy4yae MbI OyJeM rOBOPUTH, UTO
IIEHTP BIMCAHHOM OKDPYKHOCTU DPABHOYJAJEH OT CTO-
POH TPEyTOJIbHUKA.

Teopema (06 oKpy>KHOCMU, BAUCAHHOU B mpey20/1bHUK)

B nobon TpeyronbHUK MOXHO BMWUCaTb €ANHCTBEHHYIO
OKPY>XHOCTb. LIeHTp 3TOM OKPY>KHOCTW ABASETCS TOUKOM
nepeceyeHns BUCCEKTPUC TPeyrofbHYIKa.

JlokazamenbcmBso

O Ilycrs AD u BE — OHCCEKTPHCHI JAHHOI'O
tpeyroabauka ABC (puc. 187).

Iloxaxem MEeTO0M OT IIPOTHUBHOIO, UTO 9T OUC-
ceKTpuckl nepecexkawoTcda. [Iycte AD u BE He mepe-
cexatorca. Torna AD| BE, a yrnst BAD u ABE —
BHYTPEHHNE OTHOCTOPOHHVE DY MTapaJljIeIbHBIX TPA-
Mbix AD u BE u cexymeii AB. Cymma sTux yriios
IoJIKHA ObITH paBHa 180°, YTO IPOTUBOPEUUT TEeopeMe
0 CyMMe YTJIOB TPeyTroJbHUKA.

Urak, 6uccektpucet AD u BE mepeceKkaoTcsa
B HeKoropoii Touke O. Torma mo Teopeme 0 OUCCEKTPU-
ce yria Trouka O paBHoyznajeHa ot ctopon ABwu AC,
a TaksKe paBHoygajeHa oT cropoH AB u BC. Taxkum

o
A |

Q

Puc. 186. OKpy*KHOCTbD,
BIIMCAHHASA B TPEYTOJIb-
Huxk ABC

Puc. 187. Touka O — ToOUY-
Ka IepeceyeHusi GucceK-
Tpuc Tpeyroirsauka ABC
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198

Puc. 188

0obpas3oM, TpU MEPIeHINKYJIAPA, IIPOBEIeHHbIE U3 TOU-
Kz O K CTOpOHAM JAHHOTO TPEYTroJbHUKA, paBHEL. Cire-
JIOBATEJIbHO, CYIIIECTBYET OKPYsKHOCTH ¢ IeHTpoM O,
KOTOpas KacaeTcs BCeX CTOpPOH TpeyronbHmKa ABC,

IMokaskeM MeTOZOM OT IPOTHBHOI'O, UTO 3Ta
OKPYKHOCTb €JUHCTBEHHA.

HomycTuM, 9TO B TPEYTOJbHUK MOXKHO BIIMCATH
elrie ONHY OKPYKHOCTh, OTJIMUYHYIO OT ITOCTPoeHHo#. Tor-
JIa ee IEHTP OSMHAKOBO YAAJIEH OT CTOPOH TPEYTrOJIbHUKA
u coBmaziaer ¢ O — TOUKOU IlepeceueHrss OMCCEKTPUC
TpeyroJbHIKa. Pagmyc 9Tolf OKPYsKHOCTH PaBEH pac-
crostHMIO OT Touku O J0 CTOPOH TPeyroJabHuKa. Takum
06pasoM, 9Ta OKPY:KHOCTBH COBIIAZIAeT C IIOCTPOEHHOM.

U maxomrer, 6uccexrpuca CF comep:xur Bce TOU-
Ku, paBHOyAadeHHBIe OT cTOPoH CA u CB. IIocKOIbKY
touka O Taxxxe passoyzasena or CA u CB, To sTa
ouccexTpuca npoxogut depes Touky O. Teopema mo-
razana. M

Cnedcmsue

Tpu BUCCeKTPUCHI TPeyrofbHMKa NepecekatoTcs B OOHOM
TOYKe.

ITockoabKY Bce GMCCEKTPUCHI TPEYTOJIbHIUKA JIe-
’KaT BHYTPHU HET0, TO U IEHTP BIMCAHHONU OKPYIKHO-
CTH BCerja JIeXKUT BHYTPU TPEYTOJbHUKA.

3anaua
B paBHOCTOpOHHeM TpeyronbHUKe LieHTpbI ONUCAHHOMU
W BMUCAHHOW OKpYXHOCTeW coBnaaaroT. [lokaxute.
PeweHue
B pasHoctopoHHem TpeyronbHuke ABC 6uccektpu-
cbl AA,, BB, n CC, aBnaroTca Takxe MeAUNAHGMU U BbI-
cotamu (puc. 188). 310 o3HauaerT, YTO Npamblie AA,, BB,
n CC, — cepefuHHbIe NepneHAUKYNapbl K CTOPOHAM
TpeyronbHuka ABC. TlockonbKy Bce OHU nepecekaroT-
CS B OAHOU TOYKe, TO 3T TOYKA — LIEHTP OMUCAHHOM
W BMUCAHHOW OKpYXHOCTel TpeyronbHuka ABC.
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§23. OnmcaHHas ¥ BMNMCaHHAA OKPYXXHOCTWU TPeyroNbHMKa

BepHo Takike m o6paTHOe YTBEDKJEHUE: eCAU 6 MmpeyzoibHUKe
Yenmpovl. ONUCAHHOU U 6NUCAHHOU OKpYiIHOcmell coénadarom, mo
amom mpeyzonvHuK paérocmopornruil. IlonpobyiiTe nokasaTh dTO ca-
MOCTOSTEJIBHO.

Bonpocbl U 3adayu

YcTHble ynpaHeHuA
642. [laubl TPEYTroJbHUK U OKPY:KHOCTL. OmIpesesnTe, ABIAETCS JIU JaH-
Hasd OKPYIKHOCTH ONMMCAHHON OKOJIO TPEYTOJbHUKA UM BINCAHHON B HETO,
ecuu:

a) IEHTP OKPYKHOCTH PABHOYJAJIEH OT BCEX CTOPOH TPEYIOJLHUKA;

0) IEHTP OKPYKHOCTH PABHOYZAJIEH OT BCEX BEPIINH TPEYTOJIbHUKA;

B) BCE CTOPOHBI TPEYIOJbHUKA — XOPIbI OKPYKHOCTH;

I) BCe CTOPOHBLI TPEYIOJbHUKA KACAIOTCSI OKPY KHOCTH.
643. Cepenunnnle IepHeHIUKYIAPEL K CTOPpOHAM TpeyroiabHuka ABC me-
pecexatorcs B Touke O. OsHauvaer Ju 3TO, UTO:

a) OA=O0B:;

6) £ABO=/CBO;

B) TouKa (O MOXKET JIeKATh Ha OJHOU M3 CTOPOH TPeyroJbHuKA?
644. Touka O — LEHTP OKPY KHOCTU, BIMCAHHON B TpeyroabHuk ABC.
OsHayaeT Ju 9TO, UTO:

a) OA=0B;

0) £ABO=/CBO;

B) Touka O MOXKET JIeKaTh BHE JAHHOT'O TPEyTOJbHUKA?
645. Oxo0 TpeyroJbHUKA ONHCAHA OKPYsKHOCTH M B HEro BIKMCAHA
OKPYsKHOCTH. MOI'YT JIM 5TH OKPYXHOCTH NMETh PaBHBIE PAJUYCHI; OOLIMiA
IeHTp?

P lpadunueckne ynpakHeHus

646. HaueptuTe OKPYXHOCTh U OTMeThbTe Ha Heit Touku A, B u C. Ilpo-
BeIUTe MEePIeHINKYIAPL U3 IIeHTPa OKPY:KHOCTH K CTOPOHAM TPEYTOJIbHU-
ka ABC. B KakoM OTHOIIEHUU OHU JEJISAT CTOPOHELI TPEYToJbHUKA?
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647. Haueprure OKpPYy»KHOCTHL ¢ meHTpoM O U IpoBeguTe K Hell TPU IIO-
[apHO IepeceKaromuecsa KacaTeabHble. O003HAUBTE TOUKHU II€PECEUCHNA Ka-
catenpHeix A, B u C. B xakom orHomenuu ayun AO, BO u CO penar
yribl TpeyroabHuka ABC?

Aa TlnCbMeHHble ynpaKHeHUsA

200

YpoBeHb A
648. Oxoso paBHOOempeHHOro TpeyronbHuka ABC
(AB=BC) omnmcaHa OKDPYMKHOCTb C I€HTPOM O
(puc. 189).

a) Joxrasxure, uro £AOB=/ZCOB,

0) Haiimure yron AOC, eciu £ ABC =40°.
649. B pasHOGenpeHHEBIN TpeyroabHnk ABC (AB=
=BC) BIIMCaHA OKPYKHOCTEL ¢ IeHTpoM O (pume. 190).

a) Horaxwure, uro TpeyroabHuk AOC paBHOOE- Puc. 189

JIPEeHHBI.

6) Haiigure yron ABC, ectu £ AOC =100°, B
650. ITocTpoliTe OKPY’KHOCTh, BIMCAHHYIO B JaHHBII
TPEYTOJIbHUK.

651. IlocTpoiiTe OKPYKHOCTDH, OINKUCAHHYIO OKOJIO

JAHHOT'O TPEYTOJIbLHUKA. ‘Q
652. Touka O — mHeHTP OKPY’KHOCTHU, OMUCAHHON OKO- ).(
Jo tpeyroapauka ABC, OD — paccTosHUe OT TOU- A C
ku O 10 croponsr AB. Haiigure niunay orpeska AB,
eciu AD=9 cm.

653. Touka O — meHTP OKPYKHOCTHU, BIMCAHHOI

B tpeyroabauk ABC. Haiigute yron BAO, ecan
/BAC =100°,

Puc. 190

YpoBeHb b
654. Cepenuuuble NePIEHIUKYIAPLL K CTOPOHAM Tpeyroiabuuka ABC 1me-
peceratorca B Touke O. Haiigure mnuny croponnsl AB, eciu OA =8 cwm,
ZAOB=60°,
655. B tpeyronpauke ABC 6uccexkrpucs! yrios A n C nepecexarorcs
B Touke O. Haiigute yron BAC, eciu AB=BC, ZABO=35°,
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§23. OnmcaHHas ¥ BMNMCaHHAA OKPYXXHOCTWU TPeyroNbHMKa

656: IlocTpoiiTe TPEYrOJIbHUK 110 ABYM CTOPOHAM
U pafuycy OMMCAHHOW OKPY:KHOCTH.

657 TlocTpoiite paBHOGEIPEHHBIN TPEYTOILHUK 110
OCHOBAHHIO U PAAUYCy OIMMCAHHON OKPY’KHOCTH.
658. B pasuoGexpernsom TpeyroabHurke ABC ¢ oc-
HoBanmeM AC BOMCAHHAS OKPYsKHOCTH KacaeTcs CTO-
POH TpeyroJbHUKA B Toukax D, E u F (puc. 191).
Haiimure mepuMeTp TpeyrojbHUKa, eciu AF =5 cw, Puc. 191
BD =6 cwm.

659. Touka KacaHus BIMCAHHON OKPYKHOCTU JEJUT OOKOBYIO CTOPOHY
paBHOOEAPEHHOT0 TPEYyTOJbHIUKA HA OTPE3KM 3 CM U 5 ¢cM, HaunmHAasA OT
ocHoBaHudA. Halijure mepuMeTp TPeyTroJIbHUKA.

YpoBeHb B
6607 IlocTpoiiTe TPeyroibHNUK IO CTOPOHE, BHICOTE, IPOBEIEHHON K 5TOM
CTOPOHE, U PAANYCy OMMCAHHON OKPY KHOCTH.
661" IlocTpoiiTe TPEYTONBHUK IO BBICOTE U MeAMAHE, IPOBEJCHHBIM U3
OIHOM BEPIIUHBI, ¥ PAJNyCy ONMCAHHON OKPYIKHOCTH.
662. IlepumeTrp paBHOOGeApeHHOrO TpeyroibHuKa paseH 220 cm. Touka
KAaCaHWsA BIMCAHHON OKPY:KHOCTH AEJUT OOKOBYIO CTOPOHY HA OTPE3KHU
B orHoImeHuu 3 : 4. Haiigure cTopoHBI TpeyroabHuKa. CKOJIBKO PEIeHui
uMeeT 3azada’
663. a) B rpeyroasauke ABC BnucaHHAA OKPYKHOCTH KACAETCA CTOPOH Tpe-
yronsauka AB, BCu AC B roukax D, E, F coorsercrBenHo. J[oKa-

AB+ AC-BC
ure, uto AD=——«————,
2

0) (onopHas)) B nmpAMOyroJbHOM TpeyroJabHHKE C KaTeTaMu d, b
M TUIOTEHY30i ¢ paguyc BIIUCAHHOI OKPYKHOCTH BBIUHMCJISIETCS

a+b-c
no gopmyae r = - Horaxure.

664 (onopHas).
a) B npaMoyroibHOM TPeyroJabHHUKE LEHTP OIMCAHHON OKPYKHOCTH
JIeSKUT HA cepefuHe THIIOTeHY3bl.
6) Ecam paguyc OKpyscHOCTH, OIIMCAHHOM! OKO0JI0 TPEyroJbHUKA, pa-
BEH II0JIOBHHE ero CTOPOHBI, TO 3TOT TPEYTOJbHUK IPAMOYTOJIbHBIM.
Hokaxxure.
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L

202

OHNAUIH-MpPeHUPOBKA 011 N0020MOBKU K KOHMpObHOU pabome Ne 4

3adayu 0N no020MoBKU K KOHMpoabHOU pabome N 4

1. UYepes Tourky A okpyskHOCTH ¢ IeHTpoM O mpoBeneHBl Xopra AB
u quamerp AC. Haiigure yron BAC, ecau yron BOC pasen 70°.

2. TIIpameie CA u CB — KacareJbHbIe K OKPYKHOCTH C I[EHTPOM B TOY-
ke O (puc. 192). Hokaxkute, uro OC — 6uccexkrpuca yria AOB.

3. Ise oxpy:kHOCTHU ¢ paguycamu 32 cMm u 12 cm Kacarorcsa. Haiizure pac-
CTOSHIE MEXKIY IIEHTPaMU OKPYKHOcTell. CKOJIBKO peIlleHni nMeeT 3aa4ua?

4, Touka KacaHWsA BIMCAHHON OKPYXHOCTHU AEJUT CTOPOHY PABHOCTOPOH-
HEro TPeyroJbHUKa Ha ABa OTPe3Ka, OAWH M3 KOTOPBHIX Ha 15 cM MeHbIie
mnmepuMeTpa TpeyrojpbHuKa. HalignTe cTOPOHY TpeyroJbHUKA.

* . .
5. [TIlocrpoiiTe paBHOOEIPEHHBIH TPEYTOJBHUK 10 OGHCCEKTPHCE, TPOBEIEH-
HOM K OCHOBAHUIO, M PAJUYCy OMUCAHHON OKPYKHOCTH.
6. [IBe paBHBbIe M B3aWUMHO IEPIEHAUKYJIAPHBIE XOPABbI OKPYKHOCTH TOY-
KOI IepeceueHus AeJATCA Ha JacTu JuauHoi 4 cm u 16 cm (puc. 193). Haii-
IUTe PaguyC OKPYsKHOCTU, KOTOpPas KacaeTcs STUX XOPJA U MMeeT OO0Iui
IEHTP C JAaHHOU OKPYKHOCTBIO.

) TN
.\

Puc. 192 Puc. 193
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NTOrOBbI OB30OP PA3AEJIA Il

OKPY>XXHOCTb U KPYT

OKpYKHOCTHIO HA3bIBAETCS I'eOMETpPHUUEcKas
(urypa, cocrosias 130 BCeX TOUYEK ILJIOCKOCTH,
yAaJeHHBIX OT JAHHON TOUKHU (I[EHTPA OKPY:KHO-
CTH) Ha OMUHAKOBOE PACCTOSHUE.

Kpyrom HasbiBaeTCs 4acTh IJIOCKOCTH, OTPAHMU-
YeHHAsI OKPY/KHOCTBIO M COZEPIKAIAsA ee IeHTD

llHaM eTp

Paguycom oxpy:kHOCTH (Kpyra) Ha3bIBAETCS pac-
CTOSTHME OT IIeHTPa OKPYKHOCTH 0 JII000H ee
TOUKH.

Xopaoit Ha3bIBaeTCA OTPE30K, COETMHAIONINN IBE
TOUKHU OKPY KHOCTH.

JduameTpoM HAa3bIBAETCS XOpIa, IIPOXOIAINAs
yepes IEHTP OKPYKHOCTH.

o9e

Huamerp, mepueHguKYIAPHBINA XOpAe, TPOXOAUT
yepes ee CepeiuHy.

HuameTp, IpoOBeIeHHBIN Yepe3 CepefruHy XOPABI,
He ABJIAIONIENCS AUAMEeTPOM, IePIeHANKYIIpeH
9TOI XOpIe

KACAHUE MPAMOI U OKPYXXHOCTU

o

KacaremrpHOl K OKPY:KHOCTH HA3LIBAETCS MIPA-
Masi, UMemIas ¢ OKPYKHOCTHI0 €IMHCTBEHHYTO

00IIYIO TOUKY
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Ceoticmeo kacamenvhol: KacaTelbHasA K OKPYK-
HOCTHU IIE€PIEHIUKYIAPHA PagUyCy, IPOBEIEHHO-
My B TOUKY KacaHUA

Ilpusnax Kacamenvrol: ecay NPsAMasa IPOXOTUT
yepes3 TOYKY OKPYsKHOCTHU TEPIeHIUKYJISAPHO pa-
IAYCY, IPOBEEHHOMY B ATy TOUYKY, TO OHA SIBJIS-
eTcA KacaTeJbHOU K OKPYsKHOCTHU

D
(D~

OTpesKy KacaTejabHbIX, IPOBEICHHBIX M3 OLHOMI
TOYKH K OKPYXHOCTH, PABHBI

KACAHUE ABYX OKPY>XHOCTEN

o)

Bueminee xacauue

JIBe OKPY:KHOCTHU, 1Me-
0I[e OOIYI0 TOUKY,
KacalTcd B 3TOH TOU-
Ke, eCIM OHU WNMeEIOT
B Hell 00IIyI0 KacaTesb-
HYIO

Bryrpenuee Kacanue

OCHOBHbIE 3AJAYN HA MOCTPOEHUE*

C
/Cé)x@
A IB

IlocTpoenue TpeyroJbHUKA IO JAHHBIM CTOPOHAM
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ITocTpoenne yria, paBHOTO JAHHOMY

HOCTpOGHI/Ie 6I/ICCGRTpI/ICbI JAaHHOT'O HEPAa3BEPHY-

TOTO yIJja

o/

Q

N\

Al

0]

B a

Tourka O JeRKuUT
Ha JaHHON IIPSMOi

ITocTpoenne mpamoii,
MEePIEeH UK YIAPHON
TaHHOM M IPOXOnAIei
yepes3 TouKy O

Touxa O nexxur

BHE JaHHOI IPAMOI

O>x0
T

A

C

@><0,

B

ITocTpoeHne cepefuHbI JaHHOTO OTPE3Ka U cepe-

QUHHOTO TEePIeHINKYIApa K HEMY

¢ 0]
n

®

a ]
@],

TTocTpoenme TPSMOLi, TPOXOAAINEH Uepes3 AaH-

HYI0 TOUKY MapaJijae;bHO JaHHOU ITPSMOi
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FEOMETPUYECKUE MECTA TOYEK

0

Oxpyscrnocms — TeOMETPUYECKOEe MECTO TOUEK,
VIAJEHHBIX OT JAHHOM TOYKM ILJIOCKOCTH HA OLM-
HAKOBO€ PACCTOSHIE

Cepedunnulii nepnenOUKYAAp K OTPESKY ABJIAET-
€A TeOMEeTPUYECKUM MECTOM TOYeK, PABHOYAAJIEH-
HBIX OT KOHIIOB 3TOTO OTPe3Ka

L

Buccekmpuca Hepa3BepHYTOTO yIJa ABJISIETCS
reoMeTPUUYEeCKUM MECTOM TOUeK BHYTPEHHel 006-
JIaCTU yIJIa, PABHOYZAJEHHBIX OT CTOPOH 3TOTO
yriaa

OMNCAHHASA OKPYXHOCTb

OKpPY’KHOCTh HA3BIBAETCS OMHUCAHHON OKOJIO Tpe-
YIroJIbHUKAa, €CJIN BCE€ BEPIINHBI TPEYI'OJIBHUKA
JIeJKAT Ha JAaHHON OKPYKHOCTH

S
S

OKo0JI0 JI000T0 TPEYyroJbHMKA MOMKHO OIIKMCATH
€IMHCTBEHHYIO OKPY*KHOCTH. IleHTD BTOM OKPYK-
HOCTHU SBJIAETCS TOUYKOU IIepeceueHus CepeauH-
HBIX IIEPIEeHIUKYJIAPOB K CTOPOHaAM TpPEyroJib-
HHUKA
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BMNCAHHAS OKPYXXHOCTb

OKpPY:KHOCTh HA3LIBAETCSA BIHMCAHHON B TPEYTOJIb-
HUK, €CJI OHA KacaeTcA BCEX er0 CTOPOH

B m11000#i TpeyroJabHUK MOYKHO BINCATL €IUH-
CTBEHHYIO OKPYKHOCTBH. L[eHTp 9TON OKPYKHO-
CTU ABJAETCA TOUKOI IepeceueHus OUCCEKTPUC
TPEeyroJbHUKA

? KoHTponbHble BONpoOChHI

1. Iaiite ompeneseHre OKPY:KHOCTH. B TaHHONI OKPYKHOCTH YKAMKUTE
IIEHTD, Paguyc, TUaMeTp, XOpay.

2. JlaiiTe ompenesieHre KacaTeJIbHON K OKPY*KHOCTH.

3. CoopmynupyiiTe U JOKAKUTE CBOMCTBO M NMPU3HAK KaCATEJIbHOM.

4, ChopmynupyiiTe U AOKAKUTE CBOMCTBO OTPE3KOB KACATEJbHBIX, IIPO-
BEJIEHHBIX U3 OJHOM TOUKU K OKPYKHOCTH.

5% IlatiTe ompenesieHre KacaHUA NBYX OKpyskHOocTel. HazoBuTe BUIbLI Ka-
CaHUS OKPYsKHOCTEH.
6% O6bacuuTe, KAk IIOCTPOUTDH TPEYTOJbHUK II0 JAHHBIM CTOPOHAM.
7¥ O6bacuure, xax IIOCTPOUTD YTOJI, PABHBLIA JAaHHOMY HEpPasBEePHYTOMY
yIIy.
8% O6wsacuure, rax pasmeNuTh NTAaHHBINA YTOJ IIOHOJIaM.
9% OGbsacHure, Kak IIPOBECTU Uepe3 JAHHYI0 TOUKY MPAMYIO, IepPIeHINn-
KYJSPHYIO TaHHOU IIPAMOU.
10% O6mbsacuuTe, Kak TIOCTPOUTDH CEPEIUHHBIN MEePHEeHANKYIIP K JaHHOMY
OTPEBKY.
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11¥ O6bsacuure, Kak pasgeauTh HaHHBIA OTPE30K IIOIOJIAM.

12¥ O6msacuure, Kak IIPOBECTH Yepes JaHHYIO TOUKY IPAMYIO, TapaJijiesb-
HYIO TaHHOI MPSIMOIL.

13. [aiire ompenesieHre TeOMETPUUYECKOr0 MecTa ToueK. HasoBure reome-
TPUYECKOEe MECTO TOYeK, VIAJEeHHBIX OT JaHHOW TOYKMW Ha 3aJaHHOE pac-
CTOAHUE.

14. ChopmynaupyiiTe 1 IOKaKUTE TEOPEMY O CEPEIUHHOM IMEPIEeHINKYJIs-
pe K OTPEeBKY.

15. ChopmynaupyiiTe u HOKaKUTEe TeOPeMy O OMCCEKTpHCce yria.

16. [aiire ompejesieHre OKPYKHOCTH, OMMCAHHON OKOJIO TPEYTOJbHUKA.
17. CohopmynupyiiTe u HOKaKuTe Teopemy 00 OKPYsKHOCTHU, OIIMCAHHOM
OKOJIO TPeyToJbHUKA.

18. [aiire ompejeeHue OKPY»KHOCTH, BIMCAHHON B TPEYTOJbHUK.

19. ChopmynupyiiTe n ZOKAXKUTe TeopeMy 00 OKDPYKHOCTH, BIIMCAHHOM
B TPEYTOJLHUK.

.|:|' JononHutenbHble 3agaun
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665. ITapannenbHble IpAMBIE @ U b ABIAIOTCS KACATEJbHLIMUA K OKPYsK-
HocTu pammyca R. Halimure paccrosHme MeKIy TaHHBIMU IIPSIMBIMU.
666. Orpesox AB — mguaMeTp OKpy:KHOCTH, Xopabl AC 1 BD napaJuiesb-
HBI ApyT Apyry. JHokasure, uro orpe3ok CD Tak:Ke ABISETCA JUAMETPOM
OKPYKHOCTH.

667. Ha miockocTu HEOOXOLUMO HANTH TOUKM, yAAJEHHBIC OT KasKIOU 13
maHubIX ToueKk A m B Ha 3 cM. KaK 3aBUCUT KOJIMYECTBO TAKUX TOUEK OT
IJINHBI oTpeska AB?

668. Eciu mpsamas mepeceKkaet Be OKPY:KHOCTHU, UMeoI[re OO IIeHTD
(KOHIIEHTPUUYECKUE OKPYKHOCTH), TO €€ OTPE3KM, 3aKJIOUCHHBbIE MEMXKIY
STUMH OKPY/KHOCTSIMHE, PaBHBL. J[oKaKure.

669. IIpamas, napamrenbHas xopae AB, kacaerca okpy:xuOoCcTH B Touke C.
Iokaxkute, uTo TpeyroabHuK ABC paBHOOEIPEHHBIH.

670. JloxasxuTe paBeHCTBO PAaBHOOEAPEHHBIX TPEYTOJbHUKOB II0 GOKOBOM
CTOPOHE ¥ PAANyCy OMUCAHHON OKPYKHOCTH.

671. Jloxasxkure, 4TO pagnyChl OKPY KHOCTEH, BIMCAHHBLIX B PAaBHELIE Tpe-
YIOJIbHUKY, PABHBL.
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672. K OKpy’KHOCTH, BIMCAHHOW B PABHOCTOPOHHUU TPEYTOJbHUK CO
CTOPOHOI @, IpOBelieHa KacaTeJbHasd, ITepeceKaroInas JBe CTOPOHBI Tpe-
yrospHUKA. Haiigure mepuMeTp TPEYroJbHUKA, OTCEKAeMOro OT AaHHOTO.
673. Ha OKpy>XHOCTH CTPOUTCS IOCJIEA0BATENbHOCTh TOUEK: IIepBasi TOUKA
BBIOMpAeTCA TPOUSBOJIBHO, & KaXKJad IMOCIeAYIONAad TOYKA yAaJIeHa OT IIpe-
JIBITYINEl Ha pacCTOAHYE, PABHOE paAnycy OKpy:kHOCTU. Kakoe Hanbosbiee
KOJIMYECTBO PA3HBIX TOYEK MOYKHO IIOCTPOUTH TAKUM CIIOCOO0M?
674. 1leHTp OKPY’KHOCTH, BIMCAHHON B TPEYIOJbHUK, JEKUT HA ONHON 13
ero BbIcoT. HaiiguTe yribl TPEYroJbHUKA, €CJIU OAUH U3 HUX BTPOE 0OJIbIIe
JIPYyTOoro.
675. Ileatp O oxpyxHOCTH, ONMCAHHON OKOJO TpeyroabHuka ABC,
JeXuT Ha Menuane BM. Hailigure yruibl TpeyroabHUKa, eciau / AOB =
=140°.
676. NssectHo, uto A ABC=/AADC.
a) Hoxakute, uto npamaa AC — reomMeTpruuecKkoe MECTO TOUEK,
paBHOyZaJIeHHBIX oT B u D.
6) Bcerma su nyu AC sABIsAeTCA reOMETPUUECKUM MECTOM TOYEK,
PaBHOYZAJIEHHBIX OT cTOpPOoH yria BAD? Orser obocHyiiTe.

677 Tlocrpoiite Ha KaTeTe IPAMOYTOIBHOIO TPEYTOILHUKA TOUKY, OUHA-
KOBO YIaJICHHYIO OT TMIIOTEeHY3bl M BTOPOrO KaTeTa.

678. B pasnoGenpennom tpeyroabauke ABC ¢ ocnoBanuem AC cepenun-
HBIH IIepIeHJuKyIAap K cTopoHe AB mepecekaer cropony BC B Touke M.
Haiigure yron MAC, eciu £ C="170°.

679. Toukun D, E, F — Toukym KacaHus BIHCAHHON OKPYXXHOCTH CO
cropoamu TpeyronbEuka ABC. JlokaxuTe, 4TO OMCCEKTPUCH YIVIOB
TpeyronbpEnKka ABC nmepneHIuKyIAPHBI COOTBETCTBYIOIIUM CTOPOHAM Tpe-
yroasauka DEF.

680. Ecnu g8e oxpyskHOCTH ¢ meHTpamMu O, u O, IepeceKamTcsa B TOU-
kax A u B, to npameie AB u O,0, BzaumHO nepnesauKynrapHel. Jloka-
KUTe.

681. Touxa A ne:xut BHe okpy:xkHOCcTH ¢ meHTpoMm O. ITocrpoiiTe Kaca-
TeJIbHYIO K JaHHOW OKPYKHOCTH, IIPOXOJAIIYIO uepe3 TOuKy A.

682. B tpeyroasauk ABC (AB=c, BC=a, AC=0) punucana okpy:x-
HOoCcTh. KacaTenbHas K 5TOH OKPYKHOCTH IepeceKaeT cTOpoHbl AB

u BC B toukax K u L coorsercrsenno. HalifuTe mepumeTp TpPeyroib-
anka KBL,
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NCTOPUYECKAA CIMPABKA

IIpocreiinie reoMeTpuYecKmne 3aJa4Yi Ha MMOCTPOeHe. Bo3HUKHOBEHNE 3a-
Iau Ha MOCTPOeHMe ObLIO 00YCJIOBICHO HeOOXOAMMOCTBIO N3MEPEHMS 3€MeTbHBIX
YUYACTKOB M CTPOHUTEJILCTBOM. SHAUNTEILHLIX YCIIEXOB B PEIleHNN TaKUX 3a1au
JOCTUTJIN JPeBHerpeuecKye yueHsle, mpe:xae Bcero Eskanuyg u Ilnaron, 8 VII—III B.
o H. 3. imenHo co BpemeH IlmaToHa B pellleHnN 3a7ja4 Ha IIOCTPOEHNE CTAJIHN BbI-
JIeJIATh YeThIpe ATalla: aHAJIN3, COOCTBEHHO IIOCTPOEHUE, TOKABATEILCTBO U MCCIIe-
TOBaHUe.

3amaum, KOTOpble HEBO3MOKHO PEIIUTh ¢ TOMONIBI0 ITUPKYJId M JINHeH-
Ku. OcoObIii MHTEpeC MAaTeMATUKOB APEBHOCTH BEISBIBAJIU TPU KJACCHUECKIE
3aJaui, KOTOPbIEe He YIABAJIOCh PEIUTH C IIOMOIILI0 ITUPKYIA U JUHEHKH, —
0 KBaJpaType Kpyra, TPUCEKIINU yIVIa ¥ VABOEHUHU Ky0Oa. 3ajadua o KBaJparype
Kpyra cocTosjia B IIOCTPOEHUM KBajapara, ILIOIaAb KOTOPOr0 paBHA ILIOIIAIU
ITaHHOTO Kpyra. B 3amaue o TpuceKI[MHM yIJia HOBITAJINCH PA3AeIUTh JaHHBIA YTOJ
Ha TPUW pPaBHBIE YaCTH (TAKYIO 3aJauy HECJIOKHO PEIUTDb IJIA HEKOTOPBIX KOH-
KPeTHBIX YIJIOB, HAIIPUMED Pa3BEPHYTOr0, IPSIMOr0, HO He AJs J00Oro yrIJia).
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3amaua 006 yaBOoeHUU Ky0a COCTOAJIA B ITIOCTPOEHUM Ky0a, 00beM KOTOPOT'O BIBOE
OoJibilie o0beMa JaHHOTO Ky0a. HeBO3MOKHOCTD PEIIUTD 9TU 3aaUM C IIOMOIIILI0
NUPKYJIA U JUHEeHKHN Oblia fokasana B XIX B.

Hupkyas nuau auHeiika? VHTepecHa MCTOpUA OTPAaHUYEHNUH B BEIOOpE WH-
CTPYMEHTOB IJIA PellleHus 3ajau Ha moctpoenme. B X B. apabckuii MaTeMaTuK
Ab6y-1p-Bada ipensio:Kun OrpaHUYUTHLCA B T€OMETPUUECKUX IIOCTPOCHUSIX OHO-
CTOPOHHEN JIMHEWKON U IIUPKYJEM IIOCTOSHHOro pactBopa. B 1797 r. uranbs-
Herr Jlopeniio MackepoHu moxasaJji: jobas 3afavya Ha MOCTPOEHMEe, PellleHHAas
C TIOMOITIBIO ITUPKYJIS U JUHEHKU, MOMKET ObITH PellleHa W ¢ TIOMOIIBIO OJZHOTO
MUPKYJIA (IIPU TOM IIPEII0JIATaI0Ch, UTO Uepes JII00bIe IBe TOUKU MOYKET OBITh
IpoBefieHa mpaMas). A ellle paHbliine, B 1672 1. K TaKOMY 2Ke BBIBOAY IIPUIIIEI
maruauauH I. Mop. Tak, TeopemMa 0 BO3MOKHOCTHY IIOCTPOECHUM TOJIBKO IIUPKYJIEM
moJiyunJia HasBaume «reopema Mopa — Mackeponu». B 1833 r. miBeiiniapckuii
reometp K06 IllTeiimep mokasaj, UTO, IPU HAJUUUHU HA IIJOCKOCTU OKPYIK-
HOCTH C OTMEUEHHBIM IIeHTPOM JII00YIO 3aJady Ha IIOCTPOEHNEe MOKHO PEIUTh
C TIOMOIIIBIO OTHOU JIMHENKH.

3ajgauu Ha MOCTPOEHHE UTPAIOT 0COOYI0 POJIb
B O0OyUYEHUM T'eOMeTpHUHU, BeJb OHU IIPEKPACHO
PasBUBAIOT JIOTUKY U aOCTPAKTHOE MBIIIICHUE.
CrernuaanucThl CUMTAIOT 3aJaul Ha IOCTPOEHMe
OJHUMM M3 CAMBIX KPACUBBIX M IOJIE3HBIX 3a-
Jay TeOMEeTPUU.
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Pazpen lll. OKpy>XHOCTb W Kpyr

[’} TemaTuka coobweHnn n pedepatoB K pasgeny lii

. OKpy:KHOCTH B MaTeMaTUUYECKUX UTPax U I'OJOBOJOMKAX.
. Kacanme nByx U Tpex OKPY:KHOCTEH.
. BmeBmucanHas OKPYKHOCTH TPEYTOJbHUKA.

. MeTonbl reomeTpuueckux rmocrtpoeHuii. IlocTpoeHus, BBIIOJIHEHHBIE
TOJIBKO IIUPKYJIEM, TOJbKO JUMHEHKOM.
5. Teomerpuueckue MecTa TOUEK.

PekomeHpoOBaHHbIe NCTOYHUKU MHPOPMaLMN

1. Aunexcangpos 1. 1. COOpHUK reoMeTpHUYeCKUX 3aJad Ha IIOCTPOe-
mme. — M. : YPCC, 2004.
2. Bypaa M. 1. Posp’asysanusa 3agau Ha modynosy. — K. : Pax. mx., 1986.

HWN=

3. Tapguep M. MaTemaTuuecKue roJOBOJIOMKU UM pasBiedeHus. — M. :
Onuxc, 1994.
4., Teiizep I Y. Ucropus maremaruku B mkoje. VII-VIII ko, — M. :

IIpocsemienue, 1982.
5. MHurepuer-oudbnmorexa MITHMO. http://mcceme.ru/free-books/

6. Meroguka posp’sa3yBaHHA 3amad Ha mo0ynoBy / O. M. Actpsab, O. C. Cmo-
rop:xeBcbKuii, M. B. I'eabdang ta in. — K. : Paxg. mxk., 1960.

7. [Ilepeasman f1. 1. 3anumarensHasa reomerpus. — M. : dusmarrus,
1959.

8. Tecnenko I. ®@. Teomerpuuni mobynosu. — K. : Pax. mx., 1956.

L Budeomamepuanei K pa3sdeny Ili
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Mpunoxxenus
MpunoxxeHue 1. 06 axcuomax ceomempuu

B pasgesne I BBl 03HAKOMUJUCH C 3J€MEHTAPHBIMU T'€OMETPUUECKUMU
(purypamu: TOYKON U IMpPAMOM, a TaKiKe Jy4oM, OTPEe3KOM U yIiioM. VIX OCHOBHBIE
CBOMCTBA — aKCHUOMBI — He JIOKA3bIBAIOTCH, HO ABJAIOTCA (PYHIAMEHTOM IJIA J0-
KasaTeJbCTBA APYTUX YTBEPIKICHUI.

IlepByr0 IONMBITKY IIPOBECTH JIOTUUYECKOe 00OCHOBAHWE T'€OMETPUU C IIOMO-
IIBI0 CUCTEMATU3UPOBAHHOTO MIEPEUYHA MCXOMHBIX ITOJOXKEHUH (AKCMOM, WJIU TI0-
CTYJIATOB) OCYIIIECTBUJI JPEBHErPEUECKUi MaTeMaTuK EBKJIUI B CBOeH 3HAMEHUTOU
kHure «Hauana». Ha mpoTsaskeHUN MHOTMX BEKOB YUeHBIE-TEOMETPhI OMUPAJINCH
MMEHHO Ha eBKJuIoBbI akcuombl. Ho B XIX—XX BB., mocie coszanusa Jlooaues-
CKUM HEeeBKJIUIOBOI reOMeTPUM, UCCIeJOBAHNSA CUCTEMbBI TeOMEeTPUUECKUX aKCHUOM
BBINILIN Ha KAYeCTBEHHO HOBHIN ypoBeHb. OMHUM U3 TeX, KTO BHEC 3aMETHBIN BKJIAT
B YCOBEPIIIEHCTBOBAHNE aKCUOMATUKHY, ObLT BRITAIOITUICA YKPANHCKIHA MaTeMaTUK
Aunexceit BacunbeBuu Iloropesos. B cBoeit pynmamenTansbHol padore «OcHOBAHMS
reometpuny» (1983) on paspaboras cOOCTBEHHYIO YCOBEPIIIEHCTBOBAHHYIO CHCTEMY
aKCHOM €BKJIMIOBOI T'€OMETPHUHU, KOTOpas peluja ImpodJeMy MIPeomoJeHusa pPAxa
CYIIIECTBEHHBIX TPYIHOCTEH, BOBHUKINUX IIPU BBEJEHUN MOHATHUA MEPHI IJI OT-
pes3xoB u yrioB. Boiee Toro, A. B. Iloropesos mpeao:Ku yIpoIeHHbIN BaApUAHT
reoOMeTPUYEeCKONl aKCMOMATUKU, ITPeJHA3HAUEHHBI MMEHHO IJId IIPEroJaBaHUA
reoOMeTPUH B IIKOJIEe. ITOT BapUAHT OBLI MOJIOMKEH B OCHOBY yueOHUKa «['eomer-
pusi», I0 KOTOPOMY CBBIIIIE UeTBEPTH BeKa M3yuaju 'eOMEeTPHUIO B IITKOJIE.

Bor KakK BBIMIAOUT cuCTeMa aKCHUOM IITKOJHHOTO Kypca, MPeasosKeHHad
A. B. TloropemoBnim.

I. Kaxosa Gbl Hu ObLiIa IPSAMAasA, CYLIECTBYIOT TOUKH, IPHHALIEKAIIAE DTOK

IPSaMOIi, ¥ TOUKHM, He IpUHAAIeKaIe eil. Yepes J00bIe IBe TOUKU MOXK-

HO IIPOBECTHU MPAMYIO, U TOJIHKO OIHY.

Il. W3Tpex Toyek Ha IPAMOI OZJHA 1 TOIBKO OJHA JISKUT MEXK Y ABYMS JPYT VMU,

ll. Kaxzaelii oTpe3ok mMeeT onpefie/ieHHYIO JJIUHY, GOABIIYI0 Hydd. JauHAa
OTpes3Ka paBHA CyMMe AJWH YacTell, Ha KOTOpble OH pasbuBaeTcs J000I
€ro TOYKOH.

IV. TIpsamas pasObuBaer ILIOCKOCTH Ha ABE MOJYILIOCKOCTU. EcC/iM KOHIIBI OT-
pe3Ka IPUHAAJEKAT OJHON IOJIYIIJIOCKOCTHU, TO OTPE30K He IepeceKaeT
npaMyio. EcaIu KOHITBI OTpe3Ka MPUHALJIEKAT Pa3HBIM IIOJYILIOCKOCTAM,
TO OTPE30K IIePeceKaeT MPAMYIO.

V. Kaxblil yroJ nuMeeT onpefejeHHYI0 IPagyCHyIo Mepy, O0IbITyIo HyIa. Pas-
BepHYTHIN yrou paBeH 180°. I'pagycHasa Mepa yriia paBHA CyMMe I'payCHBIX
Mep YIJIOB, HA KOTOPBIE OH pa3buBaeTcs JIOOBIM JIYUOM, ITPOXOAIIINM MEKITY
€ro CTOPOHAMMU.
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VI. Ha 11060i1 mosynpsaAMoii OT ee HAYAJIbHONU TOUKM MOYKHO OTJIOMKUTH OTPEe-
30K 3aJaHHOU IJIWHBI, ¥ TOJHKO OJUH.

VII. Ot s11060i1 monynpsaMoil B 3aJaHHYIO MOJAYILIOCKOCTh MOMKHO OTJIOMKUTD
YToJI ¢ 3aJaHHOI rpaAyCcHOUN Mepoi, MeHbIneir 180° 1 TOJILKO OFMH.
VIIl. KakoB 65 HE OBLT TPEYrONBHUE, CYIEeCTBYeT PABHBINM €My TPEyTOJIbHHUK

B 3aJJaHHOM PACIIOJIO}KEHUY OTHOCUTEJIHLHO JAaHHOUM ITOJTYIPSIMOI.
IX. Yepes Toukry, He JexxaIyio Ha JAHHON IPAMOM, MOKHO IIPOBECTH HA ILIO-
CKoCTU He 0oJiee OJHOUW IIPAMOM, MapaJiiebHOU TaHHOM.

ITOl cUCTEMBI aKCHOM MbI ITPUAEP:KUBAEMCSA U B HaIlleM yueOHUKe ¢ yue-
TOM IPUHATON HaMM TepMuHOJOrnu. HekoTopble aKCHMOMBI OBLIN CHPOPMYJIH-
poBaHBI B paszene I, apyrue akcuoMsl He (hOPMYJIMPOBAINCH, HO (PaKTUYECKU
HCIOJIB30BAJINCh B paccy:kaeHusaX. OTMeTHUM, YTO aBTOPHI HE CTABUJIU IEJIBIO
MIPEACTaBJIATh B 9TOM yUeOHUKe a0COTIOTHO COBEPIIEHHYIO U JIOTUUECKU 3aBep-
IIEHHYIO CUCTEeMY aKCHOM, a COCPeNOTOUMIN OCHOBHOE BHUMAHIE Ha IIPAKTU-
YeCKOM IPUMEHEHUM OCHOBHBIX CBOMCTB IIPOCTEHINHNX I'eOMeTPUUYECKUX (QUTYD
IIPU OKa3aTeJbCTBe TEOpeM U PeIlleHuu 3ajad. B majbHeiIneM, Ipu U3yde-
HUU CBOHCTB (DUT'YP B MPOCTPAHCTBE, (GOPMYIUPOBKYU HEKOTOPBIX AKCHUOM OYIYT
YTOYHEHHI, a caMa CHCTeMa aKCHOM — pacIIupeHa.

Boobitie ke, cucTeMa aKCHUOM JOJIKHA YIOBJIETBOPATD YCIOBUAM He3d8UCU-
mocmu (He COIepPIKaTh aKCHUOMBI, KOTOPbIe MOYKHO BBEIBECTH C IIOMOIIBIO IPYTUX
aKCHUOM), Henpomueopewugocmu (He MMETb SBHBIX WJU CKDPBITHIX IIPOTHUBODPE-
Yni) 1 nofiHomut (COAEPKATh JOCTATOUHOE KOJUUECTBO aKCUOM, YTOOBI JOKA3aTh
OCHOBHBIE yTBep:KAeHus). VccienoBanue mpodJeM IIOCTPOEHUS TAKUX CHCTEM
aKCHOM SBJISIETCS COJEP:KaHUeM OIHOTO M3 Pa3/eJIOB COBPEMEHHOI MeOMEeTPUH.

MpunoxceHue 2
Memod BChOMO2amenbHO20 Mpey20/ibHUKa*

MeTon BCIIOMOTATEJIbHOT'0 TPEYTOJbHUKA IPUMEHAETCS HPU PeIleHuHn
MHOTHUX 3ajJau Ha mocTpoeHme. VICIOJIb3ys STOT METOH, HeOOXOZUMO IIPHUIEp-
JKMBATHCA CJIEIYIOIIEH IOCIe0BATEILHOCTY MeNCTBUIA:

1) mpeamosio;KUB, YTO UCKOMBIM TPEYTOJbHUK IOCTPOEH, BHIIOJHUTEL PUCY-
HOK-3CKI3 1 HAWTH Ha HEM BCIIOMOTaTeJbHBIN TPEYTOJbLHUK, CIIOCO0 II0-
CTPOEHMST KOTOPOTO M3BECTEH (MU TMOJYUUTH TaKOW TPEYTOJIbHUK IYTEM
TMOTIOJTHUTEJNBHBIX IIOCTPOEH!IT);

2) ycTaHOBUTDH, KaKle BEPIINHLI UICKOMOI'0 TPEYTOJIbHUKA MBI IIOJYUUM, II0-
CTPOUB BCIOMOT'aTeJIbHBINA TPEYTOJLHUK;
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[MpunoxeHve 2 MeTtoL BCMOMOraTeNbHOro TpeyronbHuka*

3) ompeneauTh HA OCHOBAHWMU AAaHHBIX 3aJauM IOCJIEIOBATEIHLHOCTD IIOCTPOE-
HUSA OPYTUX BEPIINH, IPEINO0J0KNB, YTO BCIOMOTaTeJIbHEIN TPEYTOJbHUK

IIOCTPOEH;
4) OCYIIIeCTBUTHb BCE€ HaME€UEHHbIEe ITIOCTPOECHUA;

5) mpoBecTH HEOOXOAMMBIE JOKAB3ATENbCTBA U MCCJIEIOBAHUS.
I[OBOJIBHO YacTO METO] BCIIOMOTAaTeJIbHOTO TPEYTOJbHUKA HCIIOJb3YIOT
B COUETAHUU C IPYTHMU MeTOZaMM. PaccMOTpUM Takue CAydau Ha IIpuMepax.

3anaua
TTocTpoiiTe NpsIMOYrOMbHLIN TpeyrosibHUK Mo KaTe-
TY U CyMMe BTOPOrO Kateta U rMnoTeHy3bl.
PeweHue
TTycTb @ u b+c — KaTeT U cymma BTOpOro KateTa
W rMnoTeHysbl TpeyronbHuka ABC, KOTOpLIN Heob-
xoaumo noctpoutsb (puc. 194).
AHanus
Honyctum, uto TpeyronbHuk ABC noctpoeH (puc. 195).
OTnoxum Ha nyye BC otpe3ok CD anvHoM ¢ v coeam-
HUM Touku A u D. TpeyronbHuk ABD npamoyronbHbIv
C KaTeTamu a u b+c, To ecTb moxeT 6bITb MOCTPOEH
MO AGHHbIM 3GAAYU U SBRSIETCS BCMOMOMATESbHBIM.
TTocTpous ero, nonyuum BepwunHel A U B uckomoro
TpeyronbHuKa. [1ns noctpoeHus seplnHel CBOCMOSb-
3yemcs OAHUM U3 NPU3HAKOB paBHObeapeHHOro Tpe-
yrosibHuKa. Touka C aBnseTcs TOYKOU nepeceyeHus ce-
peAVHHOro nepreHauKynapa k ctopoHe AD ¢ nyyom BD.
TTocTtpoeHue
1. TTocTpoum npamoii yron ¢ seplumHoWn B.
2. OTNOXUM Ha CTOpPOHAxX 3TOro yrna otpeskn AB=a
n BD=b+c un coeanHum toukm A u D. TpeyronbHUK
ABD BcnomoratesnbHbIMA.
3. Tloctpoum nepneHaukynsp k otpesky AD, koTo-
pbIli MpoxoauT uepes ero cepeauHy E. Tlyctb € —
TOYKa ero nepeceyeHus c nyvom BD.
4. CoenuHUM TOUKM A u C.

0#0
b+ec
Puc. 194

A
¢ E

a

B b C c D

Puc. 195
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U

Puc. 196

Lokasatenbcteo

B TpeyronbHuke ABC £B=90°, AB=a no noctpoeHuto.
B tpeyronbHuke ACD CE — BbicoTa U meamaHa (no no-
CTpOeHUto). 3HauuT, TpeyronbHuk ACD pasHobenpeH-
HbIW ¢ ocHosaHWem AD, otkyaa CA=CD=c. Tlo nocTpo-
eHuro BD=BC +CD =b+c, cneposatensHo, BC+ CA=b+c.
Takum o6pasom, TpeyronbHUK ABC UCKOMBIN.
WUccnenoeaHue

B cooTBeTCTBUM C HepaBeHCTBOM TpeyrosibHUKa 3a4a4a
UMeeT pelleHue Npu ycnoBuu a< b+ c.

IIpu pemteHum aTOM 3aJauyd MBI UCIIOJIH30BAJIN
MeTop, cnpsamneHns. CyThb ero TakoBa: ecJIu B YCJIOBUU
3aJaur Ha IIOCTPOeHUe 3aJaHbl CyMMa (I Pa3HOCTD)
OTPE3KOB, TO HA PUCYHKE-ICKU3e X HeoOXOIUMO OT-
JIOKUTH HA OJHOI IPSAMOIL OT 00IIEero KOHIla Tak, UTO-
ObI ApyTHe KOHIBI 9TUX OTPE3KOB 00pasoBamu 3aaH-
HBIA OTPe3OK-cyMMYy (pasHocThb). Biaromaps Taxomy
IOIOJHUTEJLHOMY HOCTPOCHUIO YAAeTCsS IIOJYUUTh
BCIIOMOT'aTeJIbHBIA TPEYTOJIbHUK.

3aaava
TTocTpoiiTe TpeyronbHUK MO MeaAuaHe U ABYM YriaMm,
Ha KOTOpbIe OHA AeSIUT Yron TpeyroJibHUKa.

PeweHwne
TTycte m — meaunaHa TpeyronibHuka ABC, KOTOPLIN He-
06X0AMMO NOCTPOUTD, oL U p — YrnbI, Ha KOTOpbIe me-
AWAHA AenuT yron TpeyronbHuka (puc. 196).
AHanus
HonycTtum, uto TpeyronbHuk ABC noctpoeH (puc. 197).
TTpumeHUM meTon yABOeHUS MeAMmaHbI. [na 3Toro Ha
nyye BM otnoxum otpesok MD, paBHbIM m, U coeau-
HUmM Toukn D u A. TTo nepsomy npusHaKky paseHcTBa
TpeyronbHukos AAMD=ACMB (AM=CM no onpege-
neHuto meamaHsl, BM=DM no noctpoeHuro, ZAMD:=
= ZCMB kak BepTukanbHbie). Toraa ZADM= ZCBM=p.
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CnepoeatenbHo, TpeyronbHUk ABD BcnmomoratenbHbIN,
NOCKOJIbKY ero MOXHO NOCTPOUTb MO CTOPOHe U Mpu-
nexawmm K Heii yrnam (BD=2m, ZABD=a, £ZADB=p).
TTocTpous 3TOT TPeyronbHWUK, NONy4YUM BeplinHLEL A 1 B
WUCKOMOrO TpeyronbHuka. [1ns noctpoeHus seplumHsr C
AOCTATOYHO YABOUTL B TpeyronbHuke ABD meaunaHy AM.
TTocTpoeHue (COKpalleHHbIV NaH)

1. TToctpoum TpeyronbHuk ABD, B kotopom BD=2m,
ZABD=a, ZADB=p . TpeyronbHuk ABD scnomorarens-
HBINA.

2. Tloctpoum B TpeyronbHuke ABD meaunaHy AM v Ha
ee nNpoaosxeHUU oTnoxum otpesok MC, pasHbId AM.
3. CoeauHUM TOYKM B un C

Hoxasatenscteo

AAMD=ACMB no nepsoMy npu3HAKy paBeHCTBA
TpeyronbHukos (MD=MB, AM=MC no noctpoe-
HUtO, ZAMD=ZCMB kak BepTukafbHbie). Toraa
ZCBM=ZADM=p. Takxe no noctpoeHuro LABM=a.
B tpeyronbHuke ABC BM=m — meauaHa, NOCKOMbKY Mo
noctpoeHuro BD=2m u AM=MC. Takum obpasom, Tpe-
yronbHuk ABC — UCKOMBIN.

3anaua
TTocTpoitTe TpeyrofibHUK MO CTOpPOHe, MeAuaHe, npo-
BeleHHOW K 3TOW CTOpPOHe, U BbICOTe, MpoBeAeHHOMU
K Aipyroii cTopoHe.

PeweHue
TTycTb @ — CTOPOHG UCKOMOTO TpeyronbHuka ABC, m —
npoBeAeHHAs K Hell MeAuaHa, h, — BbICOTG Tpeyrosb-
HUKa, NpoBefeHHas K Apyrov ctopoHe (puc. 198). Tlo-
CTPOUM 3TOT TpeyroJibHUK.
AHanus
TTyctb TpeyronbHuk ABC noctpoeH (puc. 199). Toraa
NPSAMOYTOnbHLIN TpeyrofibHUK BCH MOXHO noctpouTb
no runoteHyse BC u katety BH: Ha CTOpOHe Npamoro

Puc. 197

Puc. 198
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3

no|

218

Puc. 199

yrna H otnoxum katet BH=h,, Toraa € — TOYKa nepe-
ceyeHUs OKPYXHOCTU C LieHTpom B paauyca a co sTopoi
CTOpPOHOM Npsmoro yrna.

Takum 06pazom, mbI MOCTpOUM BeplumHLL B u C ucko-
MOTO TpeyronbHuKa. [1na nocTpoeHus BeplwuHLL A CHOoBa
UCNOnb3yeM MeTOA reoMeTpuyeckux mect. TTOCKOJNbKy
OCHOBaHWe BbICOTbI BH npuHaanexut ctopoHe AC, 10
TOuKa A nexut Ha npamoui HC. Tlockonbky AD=m , T0O
TOYKG A AOMXHA Nnexartb Ha paccTosHUM m_ ot Touku D.
370 0O3Hayaet, YTO A — TOYKA MepeceyeHus npsamoun CH
M OKPYXHOCTU paauyca m_c ueHTpom D.

TToctpoeHue

1. TToctpoum npsmoti yron ¢ BeplmHou H.

2. OTNOXUM Ha CTOpOHe 3TOrO yrna otpesok BH, BH=h,.
3. TTocTpoum OKpy)HOCTb C LeHTpom B paauyca a.
TTyctb € — TOYKA NepeceyeHUs 3TOU OKPYXKHOCTU C ApY-
rO’i CTOPOHOW MpSMOro yrna.

4. CoeanHum TO4KM B n C 1 paspenum otpesok BC no-
nonam. TTycTb Touka D — ero cepeauHa.

5. TTposepem npamyro CH.

6. TlocTpoum OKpyXHOCTb C UeHTpom D paauyca m .
TTycTb A — TOUKA NepeceveHUs 3TOM OKPYXHOCTU C Mnps-
moti CH.

7. CoeanHum Ttoukmn A un B.

Loka3atenbcteo

B tpeyronbHuke ABC BC=a, AD=m, AD — meauaHa,
BH=h,, BH — sbicoTta (no nocTtpoeHuto). Cneposatesib-
HO, TpeyronbHUK ABC — WUCKOMBIM.

NccneposaHue

B cooTBeTCTBUM CO CNEACTBUEM U3 TEOPeMbI O CPABHEHUU
CTOpPOH W YrnOB TpeyroSibHUKa BCMOMOTATesbHbIN Tpe-
YroSlbHUK CyllecTByeT, ecnu h <a. B 3asucumoctu ot
ANVHBL MeAMAHLL M, 3GAAYa MMeeT OAHO WU ABa pe-
WeHWs, UK He UMeeT HU OLHOrO.
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OmBembl U yKasaHus

Pasgen |. SnemeHTapHble reomeTpuyeckne purypbl U1 UX CBOUCTBA.
B3aumMHoOe pacrnono)xeHne nNpsiMbiX Ha MNJIOCKOCTU

11. Opmy. 13. Ilo oxmmy crtopony. He wmowxxer. 14. Tourxa K. 15. Her.
16. IIBe. 17. Touku P u Q. Ila. 18. Ilectb. 19. Yernipe. 20. KpacHorpan.
21. Touka X. 22. Tourka B. 23. Touka C. 24. Ila. 25. He o6GsasaTeabHO.
26. OxHY; YeThIpe; mecThb. 27. OxHa uau Tpu. 28. n—1 Touka — Ha ofHOM MpPAMOI],
olHA TOYKA — BHe aTo¥ mpamoii. 29. Yersipe. Ogna. Mamenurcsa. 30. a) Her;
6) ma. 31. 6) u B). 41. a) 7 cm; 6) 2,5 cm. 42. 4 cm. 43. MR u PN, 44. AB
u BC. 45. 9 cm unm 3,8 cm. 46. 14,2 cm nanu 1,8 cm. 47. Touxka P. 48. a) 16 cm
u 8 cm; 6) 12 ecm u 21 cm. 49. 5,1 cm. 50. 16,4 mm mam 7,8 mm. 51. 11,6 cm
nin 6,8 cm. 52. a) 24 cm; 6) 16 cm. 53. MK. 54, AC. 55, a) 1-i1 cayuaii: B
Mexkay A uw M, BM =1 cm; 2-i1 cnyuaii: A mexkany Bu M, AM =1 cwm;
0) mo0b6aa Touka orpeska AB; B) 1-i1 cayuaii: M mexny A u B, AM =4 cm;
2-i cayuaii: B mexay A u M, BM =6 cm. 56. Tpu oTpeska AJuHON 2a
U 1Ba oTpeska aimHOi 3a. 57. 10 cm. 58. 10 cm. 60. a. 61. Her.
62. a) Her; 6) ga. 72. a) 126°; 6) 81°, 73, 40°, 74. Her. 75. 76°; 38°, 76. a) 104°;
6) 45°. 77. a) 55° m 95°% 6) 60° m 90°. 78. a) 20° u 100°; 6) 45° u 75°,
79. 35°. 80. 76°. 81. 140°. 82. 120°. 83. 80°. 84. 120°. 85. Ilare. 86. a) Her;
0) ma; B) ma. 95. Ise. Het. 96. Her. 99. Illects. 100. Yerwipe. 101. Tpu nuanu
yersipe. 102. Ogua mau Hu ogHoi. 105. Tpu mam dversipe. 108. 25° mum 65°,
109. 90°.  117. Yetwipe. 118. [IBe. 119. a) 25° u 155°; 6) 55°
u 125°. 120. a) 45° u 135°% 6) 80° m 100°. 121. 80° 122. L2< L4, 123. T1°.
124. 60°. 125. 100°. 126. 30°. 127. 120°. 128. 70°. 129. 140° u 40°. 130. 120°.
131. 90°. 132, Her. 133. Ykasanue. [[oka:xkure, uto yron AOC pa3BepHyTHI. 134. m
u p, nu k. 135, 148°, 32° 145, 55° 125° 55°. Yros Mexay mpAMbBIMU 55°.
146. a) 46°; 134°; 46°; 134°;06) 45° 135°; 45° 135°. 147. a) 160°; 20°; 160°; 20°;
6) 65° 115° 65° 115°. 151. 20°. 152. 65°. 153. a) 65°; 115°; 65°%
115° 6) 80° 100°; 80° 100°. 154. a) 70° G) 60°. 155. 85° 56°; 85° 39°
156. 36°. 159. 60°. 162. 105°. 163. [IBe. 164. 16 cm mum 32 cm. 165. 35° mum
15°. 166. [IBe Touku Ha ayue BA rtaxkwme, uro BD =1 uau BD =3. 167. B onaom
HaIpaBJIeHNN — Ha D eIWHNI], B PasHbIX — Ha 2 equHuILl. 168. Ykasanue.
6=5+5—-2-2 unu 2+2+2. 169. YVrasanue. 40°=180°-35°-35°-35°-35°.
170. OrmosxuTh mocaenoBaresbHO 11 yrimoB Beanumuoit 17° ¢ oOII[UMU CTOPOHAMU.
Torga yroa Mexay KpaHUMK CTOpOHaMM Oyaer cocTaBiaaTh 17°-11=187°, uro
Ha 7° Oosblile pasBepHyTOro yria. 0) Yrkasanue. 17°-10=170° 180°-170°=10°.
171. Yrasanue. 27°-10-180°=90°. 172. 6.
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OTBeTHI 1 YKa3aHus

Paspen Il. TpeyronbHukn. Npn3Hakn paBeHCTBa TPeyronbHUKOB

184. 16 cm. 185. B. 186. a) 125° 6) 11 cm; B) 26 cm. 187. a) C; 0) FK;
B) AFEK. 188. QPR. 189. NABC=AYZX. 190. Tpu. 191. a) 45 mm;
6) 12 mm; B) 14 mm. 192. B u C. 193. £D=/K =45°, /B=/E=55°,
LC=4ZN=80°. 194. DE=KM =9 cm, BC=EF=8 cm, AC=DF=KN =
= T cm. 195. Her. 197. Au C. 198. B. 199. ANABC=AYXZ. 200. AABC=AZYX.
212. 6) 8 cm. 213. 25°. 218. 14 cm. 219. 4 cm. 224. Vka3anue. J[loka:KuTe paBeH-
cTBO TpeyroabHuKoB ABD u CBD. 226. Tpu. 227. 90°. 234. a) CB; 6) AB. 235. CD.
236. YersIpe uau HE ofHOrO0. 237. Her. 238. a|b. 239. A, C, D, E. 240. a) KN; 6) MN.
241, a) AB; 6) CB. 244, J1a. 245, Eciau nepneHANKYIAPBI, TPOBEIeHHbIE 13 TOYEK A
u B K mpsamoi ¢, uMeloT o0Iee ocHoBauue. 257. 8 cm. 262. 8 cm. 270. NACD,
ABCD. 277. 1 m; 0,8 m; 0,8 m. 278. a) 5 cm; 6) 8 cm, B) 6 cm, 6 cm, 8 cm. 285. 9 M,
6 M, 6 Mm s 8 M, 8 M, 5 M. 286. 12 cm. 294. B). 310. 16 cm. 311. 14 cm. 318. 6 cMm.
330. LA=/A; BC=B(,. 337. Z/BCA=4ZB,CA unu AB=A B,. 352. 0), 1).
353. a) bllc; 6) b|lc. 365. Her. 370. AB||CD, BC||AD. 377. Tpu; nBa.
386. a) 66°, 114°; 06) 32°, 32°. 387. Tpu yruma no 18° u uversipe yria mo 162°.
388. a) Mla; 6) ma. 389. Her. 390. bLlec. 391. AA, u BB, 392. a) 110°%
6) 158°. 393. a) 75° u 105° 6) 28° um 152°. 394. Her. 395. 72°. 400. Vka3sanue.
IIpoBeguTe uepes Touky E mpamyio, napaiaieasHyio AB. 401. a) 90°; 6) 30°
u 150° B) 50° u 130°. 413. a) 70°; 6) 42°; B) 26°. 414. a) 40° u 100°; 6) 70°
u 70°. 415. a) 90° u 62° 6) 80° u 20°. 418. 45°, 70°u 65°. 419. 55°u 85°; 140°
u 95°. 420. a) 30°, 50°, 100° 6) 20°, 60°, 100°. 421. 50° u 80° uau 65°
u 65° 422. a) 20°, 70° 90°; 6) 40° u 40°. 423. Her. 425. 20°, 20°, 140°.
426. 65°. 427. 120°. 428. 100°, 40°, 40°. 429. 120°, 30°, 30°. 430. 30°,
60°, 90°. 431. 30°, 50°, 100°. 432, 72°, 72° 36°. 433. 72°, T72° 36°.

434, 108°, 36°, 36°. 435. 108°, 36°, 36°. 436. 90°+%. 448. 90°, 45°,

45°. 449. 90°, 60°, 30°. 450. a) 15° u 75° 6) 50° m 40°. 451. a) 50°
u 40°; 6) 20° u 70°. 454, D. 455, C. 456. 90°, 25°, 65°. 457. 80°, 52°,
48°. 458. 8 cm. 459. 55°, 55°, 70°. 460. 32°, 58°. 463. 65°, 65°, 50° uan
115°, 15°, 50°. 464. 65°, 25°. 467. 70°, 70°, 40°. 468. 50°, 50°, 80°.
469. Vrkasanue. Bocmosb3yiiTech METOIOM YABOeHUA MenuaHbl. 471. 67° u 23°.
472, 72°, 72°, 36°. 473. 12 cm u 6 cm. 474. T cm u 14 cm. 475. 12 cm. 476. 12 cwMm.
477. 8 cm. 478. 80°. 479. a) DE; 6) K. 480. Bricora. 481. a)-1). Her. 482. Her.
483. 5 cm. 486. A. 487. C. 488. BC. 489. a) 14 cm; 6) 10 cm; B) 3 cm mam 4 cm.
490. 16 cm. 494. a) Het; 6) ma. 495. BC. 496. B. 497. 5 cM, 5 cM u 8 cM win
Tcem, 7Temu 4 cem. 498, 10 M, 30 m 1 30 M. 499. 1 M. 502. BC. 503. B. 505. b.
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OTBeTbl 1 yKazaHWs

506. a) a—b<c<a+b; 6) 2a<P<2(a+b). 507. Yrasanue. Bocnonbayiirecs
MeTonoM yaBoenus menuanbl. 510. AOB u COD, AOD u COD, BAD u DCB, ABC
u CDA. 512. Tpu. 514. Hetr 516. 20°, 30°, 130°. 517. Her. 520. 90°, 60°, 30°.
526. o uau 180°—o.. 528. 6 cm. 529. 5 cm. 530. 9 cm uau 5 cm. Vrasarnue. Tpe-
yronbauku ABK u MBC paBHoOenpenubie. 531. 120°. 533. a) 3; 6) 13.

Pasgen lll. OKpy>XHOCTb N Kpyr

540. 16 cm. 541. 5,5 cm. 542, 6) 22 cm. 543. 15 cm. 544, 60°. 545. 120°. 547. 90°.
550. Vkasanue. Bocmoab3yiiTech HepaBeHCTBOM TpeyTroJbHUKA AJS Tpe-
YTOJbHUKA, 00pa3s0BAaHHOTO ITPOMBBOJIBHON XOPAOW W pagmycaMu, IPOBeIeH-
HBIMXM K ee KoHmam. 552. 120°. 553. 90°. 557. 90°, 50°, 40°.
564. a) 70°; 6) 8 cm. 565. 45° m 45°. 566. 30°. 567. 60°. 568. 30°.
569. 130°. 570. 3 cm u 25 cm. 574. 120°. 575. 80°. 576. 2 cm uam 18 cwm.
577. 10 cm u 6 cm. 579. 15 cm. 580. 14 cm. 581. a) 1, uam 2, uau 3, uau 4;
0) 1, unu 2, unu 3, uau 6. 603. Yraszanue. Bocmoab3yiiTech METOIOM yABOE-
Hus menmanbl. 604. Vkasanue. IlpoBenuTe npAMYylo, mapaJjelbHYIO0 TaHHOMN
CTOPOHE, TaK, UTOOBI PACCTOSHMNE Me:KIY HUMU ObLIO PAaBHO TaHHOW BBICOTE.
609. 11 cm. 612. B) Het. 624. CepefuHHBIN IEPUEHAUKYIADP K OTPe3Ky AB.
625. Oxpy:kHOCTH Cc IeHTpoM A paguyca R. 626. BuccekTpuca JaHHOTO yr-
Ja 0e3 ero BepmiuHbl. 627. [IBe mpAMbIe, mapajjieabHble AB U OTCTOMAIINAE OT
Hee Ha h. 631. [JuamMeTp OKPYKHOCTU, NePHEHAVKYJIAPHBLIN TaHHOU HPAMOI,
0e3 KOHIIOB 9TOoro amamerpa. 632. OKPYKHOCTH C IIEHTPOM, COBIIAJAOIUM
¢ IEHTPOM JAHHOUW OKPYKHOCTHU, KacamIasacsa JaHHBIX XopA. 633. IIpamaa OA
06e3 Touek O um A. 634. BucceKTpuchl BceX HePasBEPHYTBIX YIJIOB, 00paso-
BAHHBIX JaHHBIMHU IpaMmbiMu. 640. 90° 648. 6) 80°. 649. 6) 20°. 652. 18 cwm.
653. 50°. 654. 8 cm. 655. 55°. 658. 32 cm. 659. 22 cm. 662. 77 cm, 77 cM, 66 c™m
uaru 70 cm, 70 cm, 80 cm. 665. 2R. 667. IIpu AB<6 cM — 1aBe TOYKH,
npu AB=6 cm — omgHa Touka, npu AB>6 cM — HuU omHOW TOuKu. 672. a.
5 o ]_ o ]_ o
673. Illects. 674. 36°, 36°, 108° minu (25;) , (77;) , (77;) . 675. 70°,
70°, 40°. 676. 6) Her, ecau yrimet BAC u DAC He octpsble. 678. 30°. 681. Vka-
3aHue. Touka KacaHUA ABJAETCA TOUKOU IlepeceueHUA NaHHOW OKPYKHOCTHU
U OKpysKHOCTHU ¢ auamerpom AQO. 682. a+c—b.
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MpedmemHblil yKasamenb

Axcuoma 6, 8

— uU3MepeHus OTPe3KoB 16

— — yruoB 24

— OTKJIaJbIBaHUSA OTPE3KOB 16

— — yrioB 24

— mapaJjnenbHeIX npambix (EBkanga) 32
— IIPOBEJEHUA IPAMON 8

— PAaCIOJIO}KEHUA TOUEK Ha IPAMOM 8

Buccekrpuca yria 23

— TpeyrossHUKA 99

BoxkoBasi cTopoHa paBHOGEIPEHHOTO
TpeyroasHUKa 90

Bepmuna TpeyroapHuKa 63
— yrua 21
Bricora TpeyronbauKa 99

T'eomerpuueckoe mecto Touex (I'MT) 187
T'umorenysa 139
T'pagycuas mepa yria 24

Ouamerp 166
IlnmHa orpeska 16
IlokasaTesbCTBO OT MPOTUBHOTO 35

3akJjoueHre TeopeMbl 34

Wsmepenue oTpe3koB 15
— yrioB 23

KacarenvHas K oxkpy:xHOCTH 170
Kacanue nByx okpy:xkHOCTe# 172
— — — BuernrHee 173

— — — BHyTpeHHee 173

Karet 139

Knaccupuramua 133
Kourpmpumep 71

Kpyr 165

JIyu (monympsamast) 9
JIyuu momosiHUTENbHBIE 9
— mapaJiienbHble 31
— IMepueHAuKyIsapHble 47

Menuaza TpeyroirsHUKA 99
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MerTon BcIoMoraTeJIibHOTO
TpeyroabHuKa 184

— reoMmerpuueckux mect 190

— IOKAa3aTeJbCTBa OT MIPOTHUBHOTO 35

— cupamiaenus 216

— ynBoeHusd Mexuansl 104

Oxpy:xHOCTL 165

— BIOUCaHHAA B TPEYTroJIbHUK 197

— omnmcaHHas OKO0JIO TpeyroJbHuka 195
Onpenenerne 10

OcHoBaHNe HePIeHIUKYIApa 78

— paBHOOeIpPeHHOro TpeyroabHuKa 90
Orpesku KacaTeJabHBIX 172

— mapaJiieababe 31

— TepIeHIUuKyJIApHBIe 47

— paBubIe 14

Orpesokr 14

IlepumeTp Tpeyroabuuka 63

Ilepnenukynap, TpoBeleHHbBIH
U3 TOUKU K MpAMOil 78

— o0uuii K AByM mpsaMbiM 126

— CEepemIMHHBIN K 0Tpesky 181

IInaunumerpus 6, 7

ITocTpoenue 177

— OuccekTpucs yria 179

— TepneHIuKYJApHON npamoit 180

— IpSMOi, mapaJiieJbHol ganHoi 181

— yria, paBHOrO JanHOMY 179

— cepenuHBI 0Tpeska 181

— TPeyroJIbHUKA 10 JaHHBIM
cropoHam 178

IIpusunax 110

— KacareabHon 171

— mapaJiieJbHOCTH ABYX MPAMBIX,

KOTOpBIe TIepeceKaTcs cexymeir 115

— paBHOOEIPEHHOr0 TPeyroJbHuKa 92

IlpusHaku paBeHCTBA IPAMOYTOJIBHBIX
TpeyroibHUKOB 139, 140

— — TpeyroabHuKOB 69, 83, 108

IIpamasa 7
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MpeoMeTHbI yKasaTenb

IIpsamseie mapaJiensHble 31
— TepIeHIuKYyIApHBIe 47

Paguyc 165
Paccrosrue or Touku mo0 mpsamoit 78
— MeKIy AByMs TouKamu 17

— MeXAy IapaJlIeJbHbIMU IPAMBIMHI
126

Cepenuna orpeska 15

CaoticTBo 110

— IuaMeTrpa, MepPHeHIUuKYIIPHOr0
xopze 166

— xacareabHoin 170

— MeIUuaHbl, OMCCEKTPUCHI
¥ BBICOTHI PaBHOOEIDPEHHOTO
TpeyroasHuKa 100

— OTPes3KOB KacaTeJbHBIX 172

— YIJIOB pPaBHOOEIPEHHOTO
TpeyroasHuKa 90

— — 00pas30BaHHBIX IIPU IIEPECEUEHUN
TapaJlIebHBIX IPAMBIX
cerymeir 123

Cuencraue 40
Cepraka 40

Teopema 32

— oOpaTtnas 94

— o 6uccexTpuce yria 189

— — BEPTUKAJBHBIX yriax 45

— — BHEIIIHEM yTIJie TpeyrojabHuka 134

— — ABYX OPAMBIX, IapajjebHbIX
TpeTheii 32

— — — — UEepPUeHANKYIAPHBIX
Tperneit 47

— — PACCTOAHUAX OT TOUEK ITPAMOIM
10 mapaJIIesbHON mpamoin 125

— — CepeIUHHOM MepIeHAuKyasape 188

— — CMeXXHBIX yriax 39

— — CyMMe YyIJIOB TpeyroabHuKa 131

— — CYIIeCTBOBAHUM W €JUHCTBEH-
HOCTHU TEePIeHIUKYJIAPHOI
mpamoit 76

————— IIPAMOM, TapaJiIeTbHON
nmamuoit 118

— 00 OKPY’KHOCTH, BIUCAHHOM’
B TpeyroibHUK 197

— — OKDYXKHOCTH, OIIMICAHHON OKOJIO
TpeyroabHuKa 195

— mpamaa 94

Toura 7

— racanua 170

Tpeyroabauk 63

— BIIHCAHHBIA B OKPY:KHOCTH 197

— OIMCAaHHBIN OKO0JIO OKPY:KHOCTH 195

— OCTPOYTOJbHBIH 132

— IPAMOYTOJBHBIN 132

— paBHOOexpeHHLIH 90

— paBHOcTOpoHHUH 90

— paszocTopouHuii 90

— TYIOyroJbHBII 132

Yrox 21

— MEeXIY OBYyMS IpAMBIMU 46

— OCTpBIX 25

— mpamoi 25

— pas3BepHYTHIN 22

— TpeyrojabHuKa 63

— — BHemHu# 134

— — TpuieKaIuii K cropoue 63
— — TPOTHBOJIEKAIIUI cTopoHe 63
— Tymnoit 25

Yrabl BepTUKaAJIbHBIE 45

— BHYTPEHHUE HakKpect Jexamue 115
— — opHocTopoHHUE 115

— paBHBIEe 22

— cMekHBIe 39

— coOoTBeTCTBeHHEIE 115

Veaosue TeopeMbl 34
®durypsl paBHbIe 64
Xopna 166

IlenTp oxpy:kHOCTH (Kpyra) 165
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Cymma yrnoB TpeyroJibHNKa HepaBEHCTBO TPeyroJyibHuKa

@ 1

o+ pB+y=180° a+b>c a+c>b
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