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AOPOIME APY3bA!

B mupe reomerpuu BBI yiKe He OIMyIaere cebs UyKMMHU: B CeIbMOM
KJIacce BbI ITO3HAKOMUJINCH CO MHOTMMY BBIJAIOIIMMUCSH COOBITUSIMYU B UCTOPUU
ee pasBUTHUA, HaUaJIM OCBAMBaTh ee A3LIK M OBJajJeBaThb ee 3akoHamu. Ho reo-
METPUIO HECIIPOCTA CUMTAIOT YAWBUTEJILHON — BEYHO HOBA M HEIpeJCcKasyeMa,
OHA OTKDHIBAeT CBOM OECIIEHHBIE COKPOBUINA JWIIb TOMY, KTO IIPOHUKCS ee
IYXOM W CTPEMHUTCS He OCTAHABJMWBATHCA HA JOCTUTHYTOM.

B mkoirbHOM Kypce TeOMETPUM MOYKHO YCJOBHO BBIJEJUTH HECKOJIb-
KO HampaBjeHui. Ha HauajgpHOM 3Tale mpeobJamaeT «TeoMeTpus IoKasa-
TeJIbCTB» — BBl BIEPBBIE BCTPETUJINCH C IOHATHEM IOKA3aTeJbCTBa, OBJIAIeE-
JIX €ro MeToJaMM! U JIOTUKOM, HAYUYMJIWCh TOJYYaTh U3 OJHUX YTBEPIKIACHUHN
Jpyrue, 000CHOBBIBATH CBOM BBIBOABI. llociemHAs YacThb IPOIIJIOTOZHETO Kypca
OblJIa TIOCBAINEHA <«T'€OMETPUM IIOCTPOEHUII» — 5TO HaIpaBjeHUe 00beIuHSEeT
AJIEMEHTHI JTOKa3aTeJbCTBA M IIPABUJIA IIOCTPOEHUS IIPOCTEHINNX (PUTYp C II0-
MOIIbI0 IUPKYJIA U JUHEHKU. B TeueHune sTOro y4eGHOTO rojja OCHOBHOE MECTO
OyZeT OTBeIEeHO «I'eOMeTPHUI BBIUMCJEHMI». MHOTIe TeopeMbl, KOTOpPbIe BBI OY-
JleTe m3yuaTb, COJEPIKAT (DOPMYJIbI, ITO3BOJIAIONINE IOJYUYATh HOBHIE UUCJIOBBIE
XapaKTEePUCTUKYN TreoMeTpuuecKux (Guryp. BaskHelreil us aTux TeopeM ABJA-
eTcAd 3HamMeHHMTas Teopema Ilmdparopa, BcTpeua ¢ KOTOPOU JKAET BaC MMEHHO
B BOCBMOM KJiacce.

OpHaKo M3yUyeHUe TeOMEeTPUM He CBOAUTCS K OTHUM BblumcjeHuaAM. C 1mo-
MOIIIBIO 9TOTO YUeOHUKA BBl HCCJIENyeTe HOBbIe reoMeTpuuecKue (GUrypnl, yr-
Jy0uTe CBOM 3HAHUS B 00JIaCTH JIOTMKH, NIPHOOpETeTe OIBIT PeIeHusA 3alad
OPUTUHAJIBHBIMU METOINAMU, Y3HAETe O KU3HU UM JOCTUIKEHUAX BBIJAIONINXCS
yueHbIX mporwioro. Hageemcs, UTo KamKIbIX IIAT HA IIYTHU IMO3HAHUS TPUOABUT
BaM YBEPEHHOCTHM B COOCTBEHHBIX CHJIAX M MPUOJTUBUT K HOBBHIM T'OPHU30HTAM
HayKH.
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Kak nonb3oBaTbcs yLIEGHVIKOM

B yuebHUKe uYeThbIpe IIaBBI, KasKaas M3 KOTOPBIX COCTOUT W3 Ilapa-
rpadoB, a maparpadsl — M3 IIYHKTOB. B TEKCTe COmEpPKUTCA KaK TEOpPeTH-
YeCKMII MaTrepmaJl, TaK M NPUMepPbl PelIeHusa 3aaad. Ba'kHeHITre ITOHATUS
1 (PaKThl BBIJEJIEHBI IIOJNYXKUPHBIM IITPHUQTOM.

YopaskHeHUS U 3aJa4uu, IIPeICTaBJIeHHbIe B yUeOHUKe, NeJATCI Ha He-
CKOJILKO TPYIIIL.

Yemuvie ynpasxcnenusa noMoryT BaM IIOHATH, HACKOJIBKO YCIIEIITHO BBI
YCBOMJIM TEOPEeTHUYECKUIl MaTepuaj. ITU yIPaKHEHUsS He 00s3aTeJIbHO BBI-
MOJHATh «B yMe» — [IJIA UX PeIleHUs BbI MOYKEeTe HCIIOJNb30BAaTh YEPTeKHU,
IIPOBECTH HEOOXOAMMbIE PaCCY:KIEHUS B UepHOBUKe. Ilocje YCTHBIX MOK-
HO TIEPeXONUThH K 2paguiecKum YnpaxcHeHusam, KOTOpbIe BBIIOJIHAIOTCS
B TeTpajAM WU Ha KoMIbioTepe. Jlayibllle UAYT nUuCbMeHHblEe YNLPAHCHEHUS.
Crauasa mpoBepbTe CBOM 3HAHUSA, BBINOJHAA 3a7aduu ypoena A. Boiee
CJIOKHBIMU ABJAIOTCA 3amaum ypoéua B. U HakoHel, ecau BBl XOPOIIIO
YCBOMJIM MAaTepHUaJl U XOTUTE ITPOSIBUTH CBOU TBOPUYECKME CIIOCOOHOCTHU, BAC
KAYT 3afadu ypoeéna B.

CTpeslouKu pAIOM C HOMepaMU YHpasKHEHWII 03HavaloT, UTO dTU Y-
pa'KHEeHUs TpeIHa3HAUYEHBI AJIA BBIIOJHEHUS AOMA.

Ilocne rasxmoro maparpada B pybpuke «IloémopeHue» yxkasaHO, Ka-
KMe MMEHHO IIOHATUSI W (PAKThI CJIeAyeT BCIOMHUTH AJIA YCIEITHOr'O U3Y-
YeHHUA CJEeHAyIonero marepuajia (PAIOM, B YaCTHOCTHU, YKasaHBI COOTBETC-
TBylomue maparpadbl B yueOHuKe: EpmioBa A. II. T'eomerpus. 7 KJjacc:
IIpo6. yue6. / A. II. Epmosa, B. B. T'omo6opogpko, A. ®@. Kpuxamos-
ckuii.— XapbkoB: Becra: UsmarensctBo «Panok».— 2007.— 224 c.: umu.),
a TakiKe MPUBOAATCSA COOTBETCTBYIOIINE 3aJaYU MIJIsA MOBTOPEHUS, KOTOPHIE
TIOITOTOBAT BaCc K BOCIIPUATUIO HOBOU TEMBI.

B konme xak0ii rIaBhl JaHBI 3adaiu 0na n0020Mmo6Ku K KOHMpPOLb-
HbLM pabomam I KOHMPOLbHbLE 6ONPOCHL, KOTOPhIe TIOMOTYT BaM JIyUIIle
TMIOATOTOBUTLCS K TEeMATHUUYECKOMY OIleHUBaHWIO. /JononinHumenvHble 3a0a-
yu K IJIaBaM OTKPOIOT BaM HOBBIE T'PAHU TeOMETPHUM, MOMOTYT O0OOIITUTH
M3YUYEeHHBLIN MaTepuajJ U OIIYTUTh KPACOTY HECTAHIAPTHOTO MbLIMIJICHUA.

HroroBbie 0030pbI B KOHIlE KaKIOM IVIABBI CJIYiKaT CBOEOOPA3HBIM
reoOMeTPUUYECKMM KOMIIACOM U IIOMOT'YT OPHUEHTHUPOBATLCSA B H3YUYEHHOM
marepuate. IIpunosicenusn, IpuBeleHHbBIE B KOHIE yuyeOHUKA, YIIyOAT Ba-
TV 3HAHUA II0 OTHEJBHBIM H3YUYEHHBIM TeMaM, a UCMmOpuiecKkue Cnpasku
K IJIaBaM IIOBHAKOMAT C HEKOTOPBIMM WMHTEPECHBIMU (haKTaMU M3 HCTO-
pUu PasSBUTUA TEOMETPUU W C AEATEeJbHOCTHIO BBIJAIOIIUXCSA YUEHBIX-
reoMeTpoB. B KoHIle yueOHMKA TaKiKe IPUBEAEHBI OTBETHI M YKa3aHU
K OOJIBIIIMHCTBY 3ajmaad.
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. YeTbipexyronbHuK
. Mapannenorpamm
. MpusHakn napanneno-

. Buppl napannenorpammos
. Tpaneuus
. Teopema QPaneca.

. BnucaHHble yrnbl
. BnucaHHble U onucaHHble

. 3amMeyaTesibHbleé TOYKU

M ero 3f1IeMeHTbl
M ero CBOMCTBA

rpaMmma

CpeaHve NUHUU Tpeyrosb-
HUKa 1 Tpaneuun

YeTblpexyrojibHUKu

TpeyronbHUKa
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B orpomMHOM cazy reoMeTpuu KaKAbIA MO-
JKeT 1momobparh cebe OYKeT IO BKYCY.

Hasud I'uavbepm,
HeMeyKullL mamemamur

Wsyuasa reomMeTpmio B CeIbMOM KJiacce, BBl ITO3SHAKOMUJINCH C OC-
HOBHBIMU CBOMCTBAMHU TPEYrOJbHUKOB. Kypc reoMeTpuy BOCHMOI'O KJIacca
HaUYMHAETCSI C PACCMOTPeHUs 00jiee CIOMKHBIX (DUTYP — UYeThIPEXyTOoJib-
HuKOB. Ho 31O He 03HAuaeT, UTO y)Ke M3YUEHHYIO W, HaBEepHOE, HEMHOI'O
3a0BITyI0 3a JieTOo TeMy «TpeyroJlbHUKH» He cjlaefyeT BCIOMUHATH. Ha-
000pOT, ATOT MaTepra HYKHO IIOBTOPUTH ellle J0 TOr0, KaK BbI IPHUJIETE
Ha TepBbIN YPOK TeOMeTpUU B BOCLMOM KJacce. Belb MMEHHO CBOICTBA
TPEYTOJbHUKOB ABJIAIOTCA TE€M KJIOUOM, KOTOPHIA OTKPBIBAET ABEPH B MUP
reoOMeTpHUH.

OTmenbHBIE BUABLI UeTHIPEXYTOJBHUKOB YiKe U3BECTHBI BaM M3 Kypca
MaTeMaTuku 5—6 KjaccoB. HauboJsiee BHUMAaTebHBIE U HAOJI0aTeIbHbBIE
MOTJIM 3aMEeTHUTb, UTO 0c000e MeCTO Cpeau UeThIPeXYTOoJbHUKOB 3aHUMAIOT
Te, Y KOTOPBIX MMEITCA IapaJjjiejbHble CTOPOHBI. VIMEHHO TOATOMY YiKe
B Oau:Kaiilee BpeMs IPUTOAATCA CBOMCTBA UM NPU3HAKU TapaJIeJbHBIX
MPAMBIX, JOKa3aHHbIE B CEIBMOM KJIAcce; 9TOT MaTepuaJs TaK:Ke ClIeayeT
TIOBTOPUTb.

Cpenu TeopeM, KOTOpbIe OYAYT paccMaTpUBaTLCS B 9TOI TJIaBe, OCO-
0as posb oTBOAMTCS TeopeMme Pajieca — ORHON M3 APEBHEHUINNX TeOpeM
reomerpun. C ee TOMOINBIO MBI IPOAOJIKMM OTKPHIBATL HOBBLIE CEKPETHI
reoMeTpPuUecKuX (QUryp.
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§ 1. YeTblpexyrofnbHNK N €ro 3NeMeHTbI

A

Puc. 1. YersipexyroJub-
uug ABCD

D

1.1. OnpepeneHue yeTbipexyrosibHUKa

C 4eTHIPEeXYTOJbHUKOM BBl yiKe 3HAKOMUJIUCH
Ha ypoKax MaTeMaTuKu. laguM CTpOroe ompeieJe-
HIUe 9TOi (DUTYPHI.

OnpepeneHne

YeTblpexyronbHUKOM Ha3blBaeTcs Gurypa, Cocros-
Was 13 YeTbipex ToYek (BepLUUH 4YeTblpexyronbHUKa)
M 4YeTbipex OTPEe3KOB, KOTOpble KX MOCiefoBaTenbHO
coefivHsIOT (CTOPOH YeTblpexyrosbHuKa). Mpy 3ToM
HUKaKMe TpY ero BepLUMHbI He NexaT Ha OJHOW MPSMOMN
M HUKaKWe [1Be CTOPOHbI He MepecekaloTcs.

Ha pucynxe 1 msobOpaskeH 4YeTBIPEXYIOJbHUK
¢ BepmuHamu A, B, Cu D u croponamu AB, BC,
CDu AD.

T'oBopsAT, UTO IBe BEPIIMHBLI YETHIPEXYTOJbHU-
Ka ABIAIOTCA COCeOHUMU 6ePUUHAMU, €CIU OHU
COeIVHEHBl OJHOW CTOPOHOI; BEPIIIWHBI, KOTODHIE
He ABJAIOTCA COCETHUMU, HA3BIBAIOT NPOMUGOLEH -
wumu éepwuramu. AHaJIOIMYHO CTOPOHBI YeThIpex-
YTOJbHUKA, UMEMIre 00INYyI0 BepIINHY, ABIAIOTCS
coce0HUMU CMOPOHAMU, & CTOPOHBI, HE WMeEIOIIne
00IIUX TOYEK,— NPOMUGOLEHAWUMU CIMOPOHAMU.

Ha pucynkxe 1 cropousi AB u CD — cocennue
nia croporbl BC, a cropona AD — IpoTHUBOJIEKA-
masa cropoue BC; Bepmmabl B u D — cocenHue

¢ BepmmHON A, a BepmuHa C — IPOTHUBOJEMKAIIAS
BepminHe A.

YeThIpeXyroJlbHUK 0003HAUAIOT, IIOCJENOBa-
TeJbHO YKa3bIBasd BCE €r0 BEPINUHBI, IPUUYeM OYKBEI,
KOTOpBIE CTOAT PAIOM, IOJKHBI 0003HAUAThH COCE.I-
HUe BeplInHbI. Hampumep, YeThIPeXyTroOJbHUK Ha PH-
cyuke 1 moxxkmO oOosHauuTs ABCD, BCDA unu
CBAD, 0 Henb3sa obosHauars ABDC uniu BDCA.

7
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MABA |. YeTbipexyronbHUKu

T

Puc. 2. Orpesku PS
u RT — pgumaromanam ue-
TeIpexyroibEuKa PRST

B
C
A
D
a
E
M F
K

6

Puc. 3. Beinmykaslii (a)
¥ HEeBBINYKJBIHN (6) YeTHI-
PeXyTroJbHUKA

8

OnpepeneHune
[AunaroHanblo YeTblipexyrofibHUKA Ha3blBaeTcs oTpe-
30K, COEAMHSIOLLMIA [Be MPOTMBOMEXaALlMe BEPLVHBI.
B uernipexyronpauke PRST (puc. 2) mmaro-
HajgaMu aBiasoTcs otpesku PS u RT.
CremyerT OTMETUTD, UTO JII0OOH UEeTHIPEXyTOJIb-
HUK WMeeT AMaroHajb, KOTOpad [eJUT ero Ha JBa
TPEeyToJIbHUKA.
OnpepeneHune
MepMeTpOM YeTbipexyrofibHUKA Ha3blBaeTCsH CyM-
Ma OJIH BCEX ero CTOPOH.
Ilepumerp ueTwhIpexyroJbHHKaA (KaKk W Tpe-
YTOJIbHUKA) 0003HAUAIOT OyKBOM P:
P,,cn=AB+BC+CD+AD.

1.2. BbinyKnble 4eTbipexyronbHUKWU.

Cymma yrnoB 4eTblipexyrojibHuKa

JI1000#1 UeTHIPeXyTroJbHUK OTPAHUYUBAET KO-
HEUHYI0 YacTh IIJIOCKOCTH, KOTOPYIO Ha3LIBAIOT
6HYmMpeHHel 001aCMbl0 9TOTO UYETHIPEXYTOJIbHUKA
(Ha puc. 3, a, 6 oHa 3aKpaIlleHa).

Ha pucymxe 3 usoOpakeHBI JBa UYeTbIpeX-
VrOJIbHUKA U TTPOBENEHbI IPAMBIe, HA KOTOPBIX Je-
JKaT CTOPOHBI 9TUX UETHLIPEXYTOJbHUKOB. B ueThIpex-
yronbauke ABCD 3Tu mpaMble He IPOXONAT uepes
BHYTPEHHIOI0 00JIACTh — TaKOH YeThIPEeXYTOJbHUK
SABJSETCS BBIMYKJBIM (puc. 3, a). B ueTbIpexyroJs-
uuke EFKM npsvbeie EM nu KM mpoxomaTr uepes
BHYTPEHHIOI 00JIACTh — OHTOT UETHIPEXYTOJIbHUK SB-
JfgeTcsa HeBBITYKJBIM (puc. 3, 0).

OnpepeneHne

YeTblpexyronbHWK Ha3biBaeTCs BbIMYKJIbIM, €CIIA OH Jie-
XWT MO OfHY CTOPOHY OT JIloOOoW MPsSIMOV, cofepKalllen
ero CTOpPOHY.

HeificTBUTEIbHO, YeTBIpeXyToabHUK ABCD
Ha PUCYHKe 3, @ JeKHUT II0 OJHY CTOPOHY OT JIF00O0M
u3 npameix AB, BC, CD umu AD. B mKOJLHOM
Kypce reoMeTpuu MbI OyZeM paccMaTpPUBATh TOJBKO



§1.YeTblpexyrofnbHUK U €ro 3j1eMeHTbl

BBIIYKJIbIEe UETHIPEXYTOJIbHUKY (Apyrue ciaydau Oy-
IYT OTOBOPEHBHI OTHEIHHO).

OnpepeneHne

Yrnom (BHYTPEeHHMM YrioM) BbINYK/AOro 4eTbl-
pexyronbHuKa ABDC npuv BeplunHe A Ha3blBAETCH
yron BAD.
¥Yros, CMeXHBIN ¢ BHYTPEHHUM YTJIOM UeThIPeX-
YTOJIbHUKA IIPU TaHHOI BePIIHE, HA3bIBAIOT 6HEUHUM
Y2n0M HemblpexyzonbHUKA TIPU IAHHOU BepIINHE.
Yr7bl, BepIINHBI KOTOPBIX ABJIAIOTCSA COCENHU-
MM, HA3bBIBAIOT COCCOHUMU Y2lamU, & YIJIbI, BepPIIN-
C HBI KOTOPBIX ABJIAIOTCA IPOTUBOJICKAIINMU,— NPO-
MmueoneHauumu Yyziamu 4eTblpexXyrojlbHuKA.

Teopema (0 cymme yrnoB YeTbipexyronbHuKa)
CyMmMa yrnoB yeTbipexyrofibHuKa pasHa 360°.
[loka3zaTtenbcTBO'

A 1B gammom uerhIpexyroabuuxe ABCD 1mpo-
Puc. 4. CyMMa yIios GeTs: BelieM OuaroHajb, KOTOpasd OeJUT ero Ha IBa Tpe-
pexyromsauKa pasaa cymme  YTOJNbHUKaA (puc. 4). Ilockombry L BAD=/1+/2,
VIJIOB JBYX TPEYTOJIHHUKOB /BCD=/3+/4, cymMa yIJOB YeThIPEXyTOJbHU-
ka ABCD paBHA cCyMMe BceX YIJIOB TpeyroabHuKoB ABC
un ADC, 1o ecth paBHa 360°. Teopema moxaszama. Ml

3anava
Yrner yeTbipexyronsHuka ABCD, coceaHue ¢ yrnom C, pasHbl, a NpoOTUBOMEXALUIA
yron 8 aga pasa 6onbwe yrna C (cm. puc. 1). Halamte yron C, ecnn ZB=60°.
PeweHue
Yrnamu, coceaHumu ¢ yrrnom C, sagnsrotes yrnbt B w D, a yrnom, npotusonexawmm k C— yron A.
TTo ycnosuro 3aaaun £ZB = 2D = 60°. TTockonbky cymma yrnos 4eTbIpexXyrosibHUKa
pagHa 360° TO LA+ ZC=360°-2-60°=240° Ecnu rpaaycHaa mepa yrna C
paBHa X, TO rpadycHas mepa yrna A no ycnosuo pasHa 2x. OTcroaa umeem:
x+2x =240; 3x=240; x=280. CneposatenvHo, £C =80°.
Oreer: 80°.

! OrMeTuMm, 4TO TaHHAS TeOpeMa U ee AOKA3aTeJbCTBO CIIPABELJIUBHI TAKKe ¥ HJIS HEBBIMYKJIBIX
YeThIPEXYTOJIbHUKOB (cM. 3azauy 29).
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MABA |. YeTbipexyronbHUKn

BOI'IpOCbI n 3agaydium

@ YCTHbIE YINPAXHEHNA

10

1. CroibKO cocegHMX BepIIMH MMEEeT BepIIMHA YeThIPeXyTroJbHUKA?
Cronbko mporuBoJieskaiux? HasoBuTe cocemHme W IIPOTHBOJIEKAIINE
BEPIIMHLI IJs BepmiuHbl B ueTbipexyroabauka ABCD.

2. CKOJBKO COCEIHUX CTOPOH MMEEeT CTOPOHA YeThIpexyrojbHuKa? CKOJb-
Ko mporuBosekaiux? HasoBure cocemqHue u MPOTUBOJIEKAIINE CTOPOHBI
Iis cTopoHsl AD uernipexyronbuuka ABCD.

3. OTpesok, COeAUHAIONUI ABe BepIIMHBLI UeTHIPEXYTOJbHUKA, He SB-
JIgeTcs ero AWaroHaybio. MOTYT JM JaHHBIE BEPIIMHBLI ObITH IIPOTHBO-
JIeKAIIIMU?

4. BepmmHaMy 4YeTHIPEXYTOJbHUKA sBaArTca Touku K, L, M, N.

a) UsBectHo, uto KM u ML — CTOPOHBI UeTHIPEXyroJbHUKa. Ha-
30BUTE €ro AUaroHaJu.

0) UsBectHo, uto KL — pamaroHajJ b UeTHLIPEXYroJbHUKA. HazoBure
BEPIIIMHBI, COCeIHUE C BepruHoh K .

B) [laHHBI!I YeTHIPEXyTroJbHUK MOKHO HasBatb KMLN. Moxuo su
HasBaTh ero MLKN?

5. Cymecrsyer nu uernipexyroabEuk ABCD, B kKotopom AB=9 cwM,
BC=12cm, AC =21 cm? OTBeT obocHyiiTe.

6. MoryT iz BCe YIUIBI BBITYKJIOTO YETHIPEXYTOJIbHUKA ObITh OCTPHLIMU;
TYOBIMU; TIPAMBIMU?

7. Mo:xer 11 BBIYKJIBIN YeTHIPEXYTOJIbHUK UMETh TP OCTPBIX YIUIa; TPU
TYOBIX yTIJIa; OBAa MPAMBIX YIJIa; TPU MPAMBIX yIVIa M OOUH HEIPIMON?

8. MoryTr iu yriasl TPeyroJIbHHUKA PAaBHATHCA TPEeM yIJIaM YeThIpex-
yroapuuka? OrBeT obGocHYHTE.

€:RrANOK
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@ ’PAOUNYECKUE YIMPAXHEHUA

9. HauepTuTe BBINIYKJBIA 4eTHIPEXYrOJbHUK ¢ BepmuHamu A, B, Cu D.

a) [laiiTe HasBaHWE TMOJYYEHHOMY UETHIPEXYTOJBLHUKY U IIPOBEIUTE
€ro AMaroHaJIu.

0) UsmepbTe TpU yIuia YeThIpexyrojabHuKa. [101b3yAachk COOTBETCTBYIO-
el TeopeMoi, HaWAWUTe TPaJyCHYI Mepy ueTBepToro yria. Ilpo-
BephbTEe TOJIYUEHHBIN pPe3yJbTaT U3MEPEHUEM.

—> 10. IIpoBexuTe ABe mapaJieabHble IpaMble. O603HAUBTE HA OZHOH M3 HUX
Toukun A u D, a Ha gpyroil — Touku B um C Tak, 4TOOBI IIPH IOCTIEA0BA-
TEeJILHOM COeUHEHUM 9TUX TOUeK o0pasoBaJicA ueThIpexyroabHuk ABCD.

a) fBisgercAa JU IOCTPOEHHBLIN UYeTHLIPEXYTOJbHUK BBIMYKJILIM? Ilo-
yemy?

0) smepbTe BHEITHME YTl YeThbIpexyrojabHuka ABCD (o ogHOMY
IPU KasKJOW BEpPINNHE) W BBIUUCIUTE UX CYMMY.

@I‘II/ICbMEHHbIE YNPAXXHEHWA
YpoBeHb A

11. Haiizure mepuMeTp 4YeTHIPEXYTOJBHUKA, €CJIM €ro HauMeHbIIas CTO-
poHa paBHA 5 cM, a KaKJas CHELYIOIIas CTOPOHA Ha 2 cM OOJIbIIe IIpe-
IBITYIIEeH.

—> 12. Ilepumerp ueThIpexyronabHuKa paBeH 20 cm. HaiiauTe cTOpOHBI Ue-
THIPEXYTOJbHUKA, €CJIU OfHA U3 HuX cocraBiser 40 % mepumerpa, a Tpu
IpyTrue PaBHBL.

13. [Ia yrna uerwipexyroasuuka pasabl 80° u 100° a aBa gpyrux yria
UMEIOT paBHBIe TpagycHble Mepbl. Halimure HaMbGONBLIINNA YTroJ UYeThIPeX-
YTOJBbHUKA.

=> 14. Haiigure yrael deThipexyronbHuka ABCD, eciu ZA=/B,
£C=/D, a cymma yrios A u B pasua 160°.
15. Ecau Tpu yria 4eThIpeXyroJibHUKA SBIAIOTCSA TYIBIMH, TO YeTBEP-
TBIH yroJl — oOcCTpbIi. Ilokaxkure.

—> 16. Ecau cymMMa Tpex VIVIOB UeTHIPeXyroJbHMKA paBHa 270°, To 1Be
CTOPOHBI UETBIPEXYTOJbHUKA MePIeHINKYIAPHLI. JloKayKuTe.

1
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YpoBeHb b

17. Omnpepenure, MoskeT U 4eTbIpexyroJbHUK ABCD ObITh BBIIYKJIBIM,
ecJiu:

a)Toukun A m D Jexar mo pasHble CTOPOHBI OT mpamoinr BC;

0) mpamaa AB nepecexkaer mpamyio CD;

B) npamasa AB mepecexkaer orpe3oxk CD.
BrimosnHNTE PHUCYHKH.
18. HalizuTe CTOPOHBI YeTHIPEXYTOJBHHUKA, €CAU ero IepuMeTp pa-
BeH 3 MM, a OJHA CTOPOHA MEHbINe KaKIOW M3 TpeX APYyrux Ha 2 CM,
3 cM u 5 CM COOTBETCTBEHHO.
19. CTopoHBI UYeTHIPpEXyroJbHUKA OTHOCATCA Kak 3 :4:5:6. Haiigure
[IePUMeTDP UYeThIPEeXYTOJbHUKA, €CAU CyMMa ero HauboJbINell U HauMeHb-
el cropon paBHa 18 cwm.
20. Hajigure yribl 4eTHIPEXyTOJIbHUKA, €CAN OJUH U3 HUX BIBOE MEHb-
me BTOoporo, Ha 20° membme Tperbero m Ha 40° MeHbIIE YeTBEpTOrO.

21. HaiifuTe HaMMEHBIIUH YTOJ YeThIPeXYTOJbHUKA, €CIU CYMMBI €ro
VIVIOB, B3ATBIX IO Tpu, paBHBI 240°, 260° u 280°.

22. Eciiv OQUH U3 YIVIOB BBIIYKJOI'O YETHIPEXYIOJbHUKA — OCTPBLIN, TO
B 9TOM YeThIPEXYTroJbHUKE 00d3aTeJIbHO €CTh TYIOoH yro. Iokakure.

23. OnvH u3 yITI0B BHEIOYKJIOTO YETHIPEXYrOJbHUKA PAaBeH CyMMe ABYX
Ipyrux yrioB. I[oKaXuTe, UTO AAHHBIA YroJl ABJIAETCA TYIIBIM.

YpoBeHb B

24. Tlepumerpsl uersipexyroiabHukoB ABCD u ABCD, paBebl. Mo-
JKeT JIM OfWH U3 JTUX UYeThIPeXYTOJbHUKOB OBITh BBIIYKJBIM, a APY-
roii — HeBBITYKJLIM? OTBeT MOATBEPAUTE PHUCYHKOM.

25. Ilepumerp ueTwsipexyronbauka ABCD paser 23 av. Haiigure mimny
muaronanu AC, eciu mepumerp TpeyroabHuka ABC pasen 15 aMm, a Ie-
pumerp TpeyroiabHuka ADC paseH 22 mM.

26. B ueThIpexyroJbHUKE TPU yIVIA PAaBHBLI, 4 YETBEPTHIA yIroJ MeHBIIe
ux cymMMmbl Ha 240°. Haiizure yIibl 4eThIPEXyTroJbHUKA.

27. [lokaxxute, U4TO AUATOHAJNM BBINIYKJOIO UeTHLIPEXYTOJbHUKA IIepece-
KaroTcs.

28. [lokasxuTe, 4TO JI06O0K OTPE3OK C KOHIIAMM HA CTOPOHAX BBIIIYKJIOI'O
YeTBIPEXYTOJbHUKA JEKUT BO BHYTPEHHeH 00JIaCTH 5TOT0 YeThIpex-
YTOJLHUKA.

€:RrANOK
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§1.YeTblpexyrofnbHUK U €ro 3j1eMeHTbl

29. B HeBBIIYKJOM deTbIpexyroibHuKe ABCD rpaiycHOii Mepoil yrIua
IIpu BepiuHe B cuwuTaior rpagycuyio mepy o yria ABC, eciu XOTsA ObI
OIHA W3 BHYTPEHHUX TOUeK 0Tpe3koB CD wuiau AD JIeKUT BO BHYTpPEHHEMH
obmactu yrima ABC (puc. 5,a), uau (360°—q), ecim HU OfHA BHYT-
peuHsasa Touka oTpe3koB CD m AD He JIe:KUT BO BHYTPEHHEH oOJacTu
yrma ABC (puc. 5, 0). Hokamure, 4TO CyMMa YIJIOB HEBBIIIYKJOIO dUe-
THIPEXYTOJIbHNKA paBHa 360°.

B
A

Puc. 5

@ NMOBTOPEHNE NMEPEA N3YYEHUEM § 2

TeOpETI/I‘-IeCKI/II7I MaTepuan
® TPeyroJbHUK U ero 3JIeMeHTHI; 7 kiacc, § 7, 8, 10
¢ [IPU3HAKU PABEHCTBA TPEYIr'OJbHUKOB; 7 xmace, § 13—15

® CBOMICTBa U IIPU3HAKMU IIapaJijieJIbHBbIX IIPAMBIX.

3apaun’ N P
30. Ussecrno, uro AKMN = ANPK (puc. 6).

a) Horkaxxure, uro MK | NP.

6) Haiigure yron P, ecoim £ M =65°.
31.Ha pucyrxe 6 MK = PN, / MKN = /PNK.

a) loxkaxxure, uro MN || KP. M K

0) Hatinute MN, eciu KP =14 cwm. Puc. 6

! Hamomuum, uro samuck A ABC=AA BC o3HauaeT PABEHCTBO COOTBETCTBYIOIIUX CTOPOH

17171

u yrioB, To ectb AB=AB, BC=BC,, AC=AC, LA=/A, ZB=/B, £LC=ZC,.

17172 1717 171?

13
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§ 2. Napannenorpamm
U ero CBOMNCTBA

pg\pg\ 2.1. OnpepeneHne napannenorpamMmma

MapannenorpaMmm — PaccmoTpuM Ha IJIOCKOCTH [Be IapaJsesibHbIe
OT rpeyeckux Cros MIPSAMEIE, TIepeceueHHble IBYMs APYTHUMU IIapajiiesb
SapaNENoC Rty HBIMU OpPAMBIMU (puc. 7).

W1 pagomM, naparn-

& B pesyibTaTe TaxKoro mepecedeHuss o0pasyercs
NefibHbIN, W «rpamM-

YeThIPEXYT'OJIbHUK, I{OTOpI:IfI MeeT CIIeIIlaJIbHOE Ha-

Ma» — JINHNA
3BaHNUE — NAPANLLELOZPAMM.
B e OnpepeneHune
MapannenorpaMmMomM Ha3blBAETCA YeTblPEXYTONbHUK,
NpoTUBONEXaLMe CTOPOHbI KOTOPOro MOMapHO napan-
nenbHbl.
A D
Ha pucynke 7 wusobpaskeH mapaJJeso-
Puc. 7. Ilapaneio- rpamm ABCD, B xoropom AB| CD, AD| BC.
rpamm ABCD
3anava
Ha pucyHke 8 AKLM = AMNK. [okaxuTe, 4T0 YeTbl-
pexyronbHMk KLMN — napannenorpamm.
PeweHue

M3 paseHcTea TpeyronbHukos KLM u MNK creayer
paBeHcTBO yrnos: £1=/2 wn £3=2/4.Yrner 1 n 2
ABNAFOTCA BHYTPEHHUMM HAKPeCT feXaluMmm npu npsa-
merx KL u MN wu cekyweir KM . AHanoruuHo yr-
Puc. 8 net 3 1 4 9BNAFOTCA BHYTPEHHUMM HAKPECT Nexalmmm
npu npameix LM u KN u cekyweri KM, TTo npusHaky
napannenbHocTu npambix umeem: KL | MN 1 LM[[KN,
CneposatensHo, B YeTbIpexyronibHuke KLMN npo-
TUBOSMieXAlUMe CTOPOHBI MOMNAPHO MapassiesibHeL,
1.e. KLMN — napannenorpamm no onpeaeneHuio.

[
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§2.MapannenorpamMm 1 ero cBOMCTBa

I -
! |
a

n - 4
0

Puc. 9. BricoTsr mapaJiie-
JorpaMma

6

Puc. 10. CsoiicTBa
mapaJiiesorpaMma

Kak m B TpeyroiabHUKe, B IapaJjiiejiorpaMme
MOXKHO ITPOBECTHU BBICOTHI (pmc. 9).

OnpepeneHne

BbicoTon napannenorpamMmma Ha3blBaeTCs nepneHan-
Kynsp, NPOBEAEHHbIA 13 TOYKM OFAHOW CTOPOHbI K Mps-
MOW, KOTOpas COAEPXWUT MPOTMBOJIEXALLYIO CTOPOHY.

OueBHUIHO, YTO K OMHON CTOPOHE MapaJieso-
rpaMMa MOJKHO IIPOBECTU OECKOHEYHO MHOTO BBICOT
(puc. 9, a),— Bce oHU OyAYT PaBHBI KAK PACCTOSHISA
MEeXKIY MapaJijieJIbHBIMUA IPSIMBIMU, & U3 OTHON Bep-
IIXHBl IapajijIejiorpaMMa MOXKHO IIPOBECTH [BE BBI-
COTHI K PasHBIM cTopoHaM (puc. 9, 6). Hacro, ropopsa
«BBICOTA MAapPaJIJIeJIOrPaMMa», UMEIOT B BUAY ee JJINHY.

2.2. CBoucTBa napanaenorpamMmma

HenocpezncTBeHHO U3 onpefiesieHNsA IapaJsijeso-
rpaMMa cJefyeT, UTo JII00bIe IBA €r0 COCeJHUX YIJIa
ABJIAIOTCA BHYTPEHHUMU OJHOCTOPDOHHUMM IIpU IIa-
paJIJIeIbHBIX NPSAMBIX, KOTOPbIE COZEPIKAT IIPOTHUBO-
JIe}Kallye CTOPOHBI. JTO O3HAYAET, UTO cymma 06Yyx
cocednHux yznoé napannenozpamma paéna 180°.

IorasxkeM eIe HECKOJBKO BaKHBIX CBOICTB
CTOPOH, YIVIOB M JUAaroHajel IapaJiesorpaMMa.

Teopema (cBoncTBa Nnapannenorpamma)

B napannenorpamme:

1) npoTuBONEXalne CTOPOHbl PaBHbI;

2) npoTUBOJIEeXaluue yribl paBHbI;

3) AMaroHann TOYKOMN MepeceyeHUs AensaTca no-
nonam.

CeoiictBa 1 u 2 mammoctpupyer pucyuok 10, a,
a csoiictBo 3 — pucyHok 10, 0.
Joka3aTenbCcTBO
[ Ilposemem B mapasaenorpamme ABCD pua-

roaigb AC (puc. 11) u paccMOTPUM TPEYTOJLHU-
ku ABC u CDA.YVY uux cropoma AC — o0Omad,

15
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A D

Puc. 11. [uaronanp meaut
TapaJiiesIorpaMM Ha JBa
PaBHBIX TPEYTOJBHUKA

A

Puc. 12. Tlpu mepeceueHuu
JuaroHajeil mapaJiesno-
rpaMmMa o6pasyioTcs pas-
HBIE TPEYTOJbHUKY

c

%

16

Z1=4/3 Kak BHYTPEHHHE HAKpPecCT JeXKaIllue
Ipu mapajienbHbIX npAMbIXx AD um BC u ceky-
meun AC, Z2=/4 Kak BHYTpPeHHUE HaKpecT Je-
JKalllye IpHU IapajeJbHBIX npambix AB u CD
u cexymeit AC. Cnemosarennno, AABC=ACDA
110 BTOPOMY NIPU3HAKY PaBEHCTBA TPEYyroJabHUKOB. OT-
clozla, B 4aCTHOCTH, ciaenyetT, uto AB=CD, AD = BC
u LZB=/D. A mnockoabky Z1+/2=/3+/4,
T0 L BAD=_/BCD . CunenoBareysbHo, cBoiicTBa 1 1 2
JOKA3aHbI.

Ins mokasaTesbCcTBa CBOMCTBA 3 IIPOBEIEM
B mapaJjienorpamme ABCD puaronanu AC u BD,
KOTOpbIe TepecekaiorTcsa B Touke O (puc. 12).

Paccmorpum Tpeyronpuuku AOD u COB.
Y vux AD=BC mno pokazanmomy, Z1=/3 Kak
BHYTPEeHHIEe HaKpecT Jie)Kalllie IPU MapaJiieJbHBIX
npameix AD u BC u cekymeit AC, £L2=/4 xrak
BHYTPEHHIE HAKPEeCT JesKalllie IIPU IapaJijiebHbIX
npambeix AD u BC wu cexymein BD. CremoBaTesin-
Ho, ANAOD=/ACOB 1o BTOpoMYy npusHary. OTcioga
caenyet, utro AO=CO u BO = DO, r.e. Touka O
ABJSETCS CepefumHON Kaykaol u3 pumaroHajeir AC
u BD. Teopema gorxasana moauoctsio. M

3aaaua
Cymma pasyx yrnos napannenorpamma pasHa 200°.
Haiaute yrnbl napannenorpamma.

PeweHue

TTyctb AaaH napannenorpamm ABCD.
TTockonbKy Ccymma ABYX COCeAHUX YrnoB napan-
nenorpamma pasHa 180°, TO AaHHbLIE Yrfabl MO-
ryt 6bITb TONMbKO npoTuBonexawumu. TlycTb
ZB+ 4D =200°. Toraa no CBOWCTBY Yrnoe napafn-
nenorpamma £B = 2D =200°:2=100°.
Cymma Bcex yrnos napannesnorpamma pasHa 360°,
nostomy ZA=/C=(360°-200°):2=280°.

Oreer: 80° u 100°

©-RANOK



§2.MapannenorpamMm 1 ero cBOMCTBa

Puc. 13

3aaava
B napannenorpamme ABCD 6uccektpuca yrna A
Aenut ctopoHy BC nononam. Haviaute nepumetp
napannenorpamma, ecnu AB=6 cm.

PeweHue

TTycte B napannenorpamme ABCD 6uccekTtpu-
ca yrna A nepecekaeT cTopoHy BC & Touke E,
BE=EC (puc. 13). 3ametum, uto £1= ~£2, nockons-
ky AE — 6uccektpuca yrna BAD, a £1= /3 kak
BHYTpeHHWe HaKpeCT nexawme npu napannenb-
Hbix npambix AD u BC u cekywein AE. Otcropa
Z2=/3, T.e. NO NpU3HaKy pasHob6eapeHHOro Tpe-
yronbHuka TpeyronbHuk ABE — pasHo6eapeHHbIii
¢ ocHosaHvem AE, sHauut, BE = AB=6 cm. TTo ycno-
suro BE=EC, 1.e. BC=12 cm. CnepoeatenbHo, no-
CKOJIbKY MpOTUBOMEXAliMe CTOPOHBI NAapasienorpam-
Ma PaBHLI, T0 Py =2 (6+12) =36 (cm).

Ortser: 36 cm.

Bonpocbl n 3apaum
@ YCTHbIE YIMNPAXXHEHUA

32. Yersipexyronbauk ABCD — mapasenorpamm. Hasosure:
a) CTOPOHY, MapaJiIeJbHyl0 cropoHe BC;
0) cropony, paBHyI0 cTopoHe CD;
B) YIOJI, paBHBIA yriy A.
33. BeprO 71, 4TO JI1000H IapaJIeJorpaMM KMMeeT:
a) IBa yIyla, CyMMa KOTOpPHIX paBHa 180°;
0) 1Ba OCTPBLIX M OBa TYMIBLIX yrIia?
34. B napamnenorpamme ABCD /B< /C. CpaBuute yraei A u D.
35. B nmapannemorpamme ABCD AB+CD > AD+ BC. CpasHuTe CTOPO-

Hel BC u CD.

17

©-RANOK



MABA |. YeTbipexyronbHUKn

36. [Tuaromaau mnapasrenorpamma ABCD mnepecekaroTca B Touke O
(cm. puc. 12). HazoBure:
a) OTPe30K, KOTOPBLIM ABJISeTCI MenuamHoil TpeyroabHuka ACD;
0) TPEeyroOJIbHUK, MEIUAHON KOTOPOTO ABJsAeTcA oTpesok AO.

@ NrPAOUYECKUE YTPAXXHEHUA

37. IlposesuTe ABe mapajejbHble IpaMble. O603HAUbTE HA OJHOMN
n3 HUX TOYKH A m D u mpoBeauTe uepes dTH TOUKHU [Be Ipyrue
mmapaJjilesibHble IIPSAMBIE, KOTOPBIE IEPeceKaloT BTOPYIO IPAMYIO B TOU-
Kax B um C COOTBETCTBEHHO.

a) O0bsaAcHUTE, MoUYeMy UeThIpexXyrolbHuK ABCD saBisgeTcs mapaJ-
JIeJIOTPaMMOM.

0) UsmepbTe yron A mapaiienorpamma ABCD. Mcnonbays cBoiicTBa
mapaJiiesiorpaMMa, HalauTe rpagycHble Mephl APYTHX €ro yIJIOB.
IIpoBepbTe MOSMyUEeHHBIE PE3YJBTATHI M3MEPEHUIMIU.

B) IIpoBepure muaronanb AC u o0o3HaubTe ee cepequuy — TOouKy O.
C mOMOIIbI0 JUHEHKY ITPOBEpPhTe, MPUHALIEKUAT JIX 9TAa TOUKA OT-
pesky BD.

—>» 38. Hauepture Tpeyronbauk ABD. IlpoBepnuTe uepe3 BepHIMHBI B
u D mnpsawmble, mapaJjieiabHble cropoHaMm AD u AB COOTBETCTBEHHO.
O0o3HauUbTe TOUKY IepeceueHuss 9TUX IpAMBIX OykBoi C.

a) O0bAcHUTE, MOUeMy YeThIpexyroadbHuK ABCD #ABideTca mapaJ-
JIeJIOTPAMMOM.

0) I[IpoBeguTe ABe BBICOTHI IapaJijejorpaMMa u3 BepinuHbl B. Pas-
HBI JI1 OHHU?

B) UsmepbTe cropoHbl AD u AB u HaliiuTe mepuMeTp IapaJijie-
gorpamma. Kakum cBOICTBOM IapaJijiesiorpaMMa BbI BOCIIOJIb30-
BaJIMCh?

@ NMMACbMEHHDbIE YTNPAXXHEHUSA
YpoBeHb A

39. HauepruTe B TeTpasy TPEYTOJbHUK U IIPOBEIUTE Yepes KaKIYI0 ero
BEPIINHY IPAMYIO, IapajlIeJbHYI0 IPOTUBOJEKAIIeil cropone. CKOJIb-
KO ImapaJijejiorpaMMoOB o0pasoBajioch Ha pucyHKe? CKOJBKO OOIIHX
BEPIINH HMEIT JII0Oble ABa 13 00PA30BABIIMXCS IIapaJLIeIorpaMMOB?

18
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§2.MapannenorpamMm 1 ero cBOMCTBa

—> 40. Tpu napajjienbHble IPAMbIe IepeceKaloTCA C ABYMS APYTHMH Ia-
pajeabHbIMU TPAMBIMU. CKOJBKO IapaJjiejlorpaMMOB 00pasoBaJioCh?

41. Haiigure nepumerp mapaJurenorpamma ABCD, ecau cropoHa AD
2

paBHa 12 cMm m cocraBisgeT — CTOPOHBI AB.
3

—> 42, TlepumeTp mapaJienorpamMMma paBeH 24 cm. Haiizure cTOpOHBI Ia-
pajiejorpaMma, €CJIm:
a) ofHA W3 HUX Ha 2 cM 0O0Jbllle IPYTOli;
0) omHA M3 HUX B TPU pasa MeHbIIe IPYTroi;
B) CyMMa TpeX ero CTOpPOH paBHa 17 cwm.
43. HaiizuTe yribl mapajjeorpaMMa, eCJIH:
a) oquH u3 HuX pasen 110°%
0) oquH u3 HuX Ha 70° MeHbIIE APYIoro;
B) CyMMa JIBYX ero yruos pasHa 90°%
) AuaroHayb obpasyer ¢ ero cropoHamu yrubl 30° m 45°
—> 44, Hajizure yriasl mapajiegorpaMMa, eCJu:
a) ONMH W3 HUX SABJSAETCS IPIMBIM;
0) rpasycHBIE MephI ABYX €ro yIVIOB OTHOCATCA Kak 2: 7T,
B) PA3HOCTh ABYX €ro yruoB pasHa 40°%
r) cyMMa Tpex ero yriaos pasHa 330°.
45. Touka nepeceueHusa AUAroHaJel ImapajueJorpaMMa yAajleHa OT ABYX
ero BepmiuH Ha 5 c¢cm m 8 cm. Haligure niuvHBI AuaroHasiell IapaJ-

JieJiorpaMma.
46. B uernipexyronsauke ABCD AB||CD, Z ADB= ZCBD. [lokaxure
mo ompepenenuio, uro ABCD — mapaJjiegorpaMM.

~> 47. B uersipexyroapauke VXYZ VX ||YZ, LV +£X =180°. Jlokau-
Te IO ompezeseHuio, uro VXYZ — mapaJjeyiorpaMM.

YpoBeHb b

48. Ha miocKocTH JaHBI TPH TOUYKH, He JeKalllie Ha OLHON IIPAMOM.
ITocTpoiiTe mapaJiaeJorpaMM, TPeMs BepIIMHAMHN KOTOPOI'O SBJISIOTCS
mamable Touku. CKOJIBKO peIlleHuil wuMeeT 3amada?

~> 49. CKoJbKO PasINUHBIX IapaJlIeJorpaMMOB MOKHO 00pa3oBaTh U3 ABYX
PaBHBIX PA3HOCTOPOHHUX TPEYIOJbHUKOB, IPUKJIALLIBAA UX APYT K APYry?

50. ITepumerp mapasaemorpamma ABCD pasen 14 gv, a mnmepumerp
rpeyronbauka ABC — 10 gm. Hatimure pnuny muaromanu AC.
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> 51. Cymma Tpex cTOpoH HapaJieJorpaMMma paBHa 15 M, a cyMMa Tpex

20

Ipyrux ero cropoH — 18 m. HailiguTe mepumerp mapaJjijieorpamma.
52. HaiizuTe yrubl mapajjeiorpaMMa, eCJIH:
a) bmcceKTprca ONHOTO W3 €ro YIVIOB IIepeceKaeT CTOPOHY IIOfA yT-
Jom 35°%
0) BbICOTA MapaJjijiejorpaMMa o0pasyeT € OJHON U3 €ero CTOPOH
yroa 42°,
53. HaiiguTe yrubl mapajjeiorpaMMa, eCJIH:
a) Bce ero CTOPOHBI PaBHBI, a AMATOHAJL 00pasyerT CO CTOPOHOI
yroa 25°%
0) BeICcOTa IapaJjijiejiorpaMMa, IIPOBeIeHHASA W3 BEPIIMHBI TYIIOTO
yIiia, OeJUT AaHHBIA yroj B oTHOIeHuu 1 : 3.
54. Buccexrpuca yrina D mapasnenorpamma ABCD peawut cropory BC
B oTHomeHuu 1 :4, maunuasg oT Touku B. Haiimure mepumerp mapaJiie-
Jorpamma, ecaiu BC =15 cwm.
55. BuccekTpuca yria mapaJjiesorpaMMa JeJIUT ero CTOPOHY Ha OTPe3KH
mmuHOM 5 ¢cm m 6 cm. Halimmre mepumerp mapaJsiiaenorpamma. CKOJIBKO
pelteHnii mMeeT 3amada?
56 (onopHaf). Jw6oii ompe3ok ¢ KOHUAMU HA NPOMUBOLEHAULUX
CMOPOHAX NAPANNLEN0ZDAMMA, NPOX0OAWUL Yepe3 MOUKY NnepeceieHus
ezo duazonanei, denumcsa 3molu moukoi nononam. JloKaKure.
57. U3z Bepmue Tynelx yruos B m D mapasremorpamma ABCD mpo-
BefleHbl neprneHAuKyaapsl BA, u DC, k croporam AD u BC coorBert-
cTBeHHO. JloKkaxkuTe, 110 4eThIpexyronbHUK A BC,D — mapaJuiesorpaMM.
58. ITo ganabIM pucyHKa 14 [oKasKuTe, 4TO YeTHIPeXyroabHUK ABCD —

mapaJiieiorpaMM. BN C

K

D

b

P
Puc. 14

YpoBeHb B

59. Yepes TouKy, MpuHAJIEKAIIYIO CTOPOHE PABHOCTOPOHHETO TPEYTOJIb-
HUKAa, IPOBEIEeHbl IIPAMbBIe, IapaJijejbHble IBYM APYTHUM €T0 CTOPOHAM.
Omnpeznenure nepuMeTp 00pa30BaBIIIErOCA MapaJijeorpaMMa, ecjiu Iepu-
METp TpeyroJbHUKa paBeH 18 cwm.

€:RrANOK



©-RANOK

§2.MapannenorpamMm v ero cBOMCTBa

—> 60. B napannenorpamme ABCD GuccekTpucsl yriaoB A um D penar
cropony BC Ha oTpesku AJauHOR 5 cMm, 3 cM u 5 cm. Haligure mepu-
MeTp mapaJuienorpamva. CKOJIBKO pelreHuil mMeer 3ajgava?

61. HaiizuTe yrinl mapaJjuiejorpaMMa, €CJIM ero AUATOHAJbL IepIeHIN-
KyJsApHA ONHOM M3 CTOPOH M PaBHA IOJOBUHE APYTONl CTOPOHHI.

—> 62. Haiigure yriasl mapajieorpaMMa, KOTOPBIH AeJIHUTCA AUATOHAIBLIO
Ha /JBa PaBHOGEAPEHHBIX MPAMOYTOJbHBIX TPEYTOJBHUKA (PAcCMOTPUTE
IBa ciaydas).

63 (onopHas). Buccekmpuco. 08yx cocedHUX Y2108 NAPALLENOZPAM-
ma nepneHOUKYnApHbL, @ buccekmpucsl 06Yx NPOMUBONEHAWUX Y2106
napannenvhsl uniu nexcam Ha 00HOU npamoi. [lokaxure.

64 (onopHas). Yzon mesxndy év.comamu napanierozpamma, nposeden-
HbLMU U3 00HOU GepUUHbL, PAGeH Yziy NApPALLenozZPaMMa NPU Co-
cedneil eepuure. [loraxure.

65. Eciiv guaroHajp [JeIuT 4eTHIPEXYTOJILHUK HA ABa PABHBIX Tpe-
YTOJBbHUKA, TO TAKOH YeTHIPEXYTOJbHUK SBJAETCSA MapasijieorpaMMOM.
Bepuo snu Takoe yrBep:kmenme? OTBeT oOocHYiiTe.

~> 66. Eciu guaroHaau mapajuleorpaMMa IepHeHAUKYIAPHBEL, TO BCE ero
cTopoHbI paBHBI. Jlokaxkure. ChopMyaupyiiTe U IOKaKUTE 00paTHOE
VTBEP:KACHUE.

@ NMOBTOPEHWME MNEPEA N3YYEHUEM § 3

TeOpETI/I‘-IeCKI/IVI MaTepuan
® [Opu3HAKU pPaBeHCTBA TPEYroJbHUKOB; | 7 Kiace, § 8,10, 13
® CBOWCTBa U IIPU3HAKU NAPAJLIEIbHBIX ITPIMBIX;

® MOHATHE O CBOHCTBAX W IIPU3HAKAX. 7 wnace, § 14, 15

3apaun

67. JToxakure, 4TOo IpAMAas, IPOXOAAINAS Uepe3 CepeluHbl O0OKOBBIX
CTOPOH PaBHOOEAPEHHOTO TPEyroJbHMUKA, IapaJjjejbHa ero OCHOBAHUIO.
68. B uernipexyrompauke ABCD AB=CD. Kakue COOTHOIICHHSA
Heo0XoauMO J00aBUTHL K YCJIOBHIO, UTOOBI II0 JAHHBIM 3aJauMd JOKa-
3aTh, YTO YETHIPeXyroabHUK ABCD — mnapaJienorpamm? Brickaskure
IIPeAII0JI0KeHE.,
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§ 3. Mpu3sHakm napannenorpamMmma

3.1. TeopemMbl 0 NpU3HaKax
napannenorpamMmma

Ilnga Toro uTroOBI MCIOJB30BATH CBOHCTBA IIa-
paJjuiesiorpaMMa, BO MHOTMX CJIy4adgX HEOOXOZUMO
CcHauaJla yOeIUThCS, UTO MAHHBIA YeThIPeXYTOJbHUK
JIEeHCTBUTEJBHO ABJIAETCSA IapaJljIeIorPaMMOM. OTO
MOKHO JOKa3aTh Jinb0 MO OmpeaeseHUI0 (CM. 3aaauy
B . 2.1), 100 1mmo mpusHaKaM — YCJIOBUAM, TapaHTHU-
PYIOIINM, UTO JAaHHBIA UETHLIPEXYTOJbHUK — IMapaJ-
sgejgorpamM. [lokaskeM mpM3HAKU IapaJjejorpamMmma,
KOTOpBIe Uallle BCETO MPUMEHAITCA Ha ITPaKTUKE.

Teopema (npusHaku napannenorpamma)

1) Ecnun pBe npoTuBoieXxaline CTOPOHbIl YeTbipexXyroJyibHMKa napannesibHbl
N paBHbl, TO 3TOT YeTbIPpexXyrojbHUK — MapanjenorpamMmm.

2) Ecnn npoTuBonexaiwume CTOPOHbl YeTblpexyrojibHUKa MonapHoO paBHbI,
TO 3TOT YeTbIpexyrojlbHUK — MnapasnjnenorpamMmm.

3) Ecnn pnaroHanu yYeTbipexyrojyibHuKa TOYKOM nepecevyeHna pgenarca no-
noJiamMm, TO 3TOT YeTbIPEXYroJibHUK — NapannenorpamMmm.

.

Puc. 15. Eciu B ueThIpex-
yroabauke ABCD
AD||BC u AD=BC, 10
ABCD — mapajjieyorpaMM

D

22

Joka3aTenbCTBO

[0 1) IIycrs B uerbipexyroabauxe ABCD
AD||BC u AD=BC (puc. 15). IlpoBemem mua-
romadb AC wu paccmorpuMm TpeyroabHuKu ABC
u CDA. Ouu umetot o0iryio cropony AC, AD = BC
1o ycyioBuio, £1= /2 Kak BHYTPEHHUE HAKDECT JIeiKa-
Iye Ipy mapauieabHbIX TpAMBIX AD u BC u ceky-
meit AC. Cnenosarenbro, A ABC=ACDA 10 1epBo-
My IPH3HAKY PaBEHCTBA TPEYTroJbHUKOB. V3 paBeHCTBA
STUX TPEYTOJbHUKOB CJIEIYeT PABEHCTBO YIJIOB 3 u 4.
Ho st yroie1 aABiAIOTCA BHYTPEHHUMYU HAKPECT JIeXKa-
mumu mpu opamMeix AB u CD u cexymieit AC. Torma
10 IPU3HAKY MapaJjieabHocT TpAMbIXx AB||CD . Ta-
KM 00pas3oM, B ueTbipexyroibauke ABCD mpoTuBoJie-
JKallye CTOPOHBI IIOMIAPHO IMapaJsiyieIbHbI, OTKYAA CJIELY-
er, uto ABCD — mapaJiesiorpaMM II0 OIpeneseHuo.

©-RANOK



§ 3.MpusHaku napannenorpamMmma

A

Puc. 16. Ecau B ueThIpex-

yronsuuke ABCD

AB=CD u AD=BC, T0
ABCD — mnapaJjiejorpamMm

B

N

o7

BN

A

D

C

C

Puc. 17. Ecau B ueThIpex-

yronbauke ABCD

AO=CO u BO=DO, 10

ABCD — napasmenorpaMm
B C
M N
A ‘D
Puc. 18

2) Ilycts B uerbipexyroabuuxke ABCD
AB=CD un AD=BC (puc. 16). CHoBa mpoBemeMm
muaroHaits AC um paccMmorpuM Tpeyroabauku ABC
u CDA. B srom ciayuae OHUM PaBHBI II0 TpeThbe-
My npusHaky: cropona AC — oomas, AB=CD
u AD=BC mno yciosuio. 13 paBeHCTBA TPEYyroJb-
HUKOB CJeAyeT PaBeHCTBO yIvioB 1 m 2, KOTOpbIe SB-
JIAIOTCA BHYTPEHHUMU HAKPECT JIKAIMMU IIPU IpPH-
Meix AD u BC u cexkymeit AC. Ilo npusHaky ma-
pannenpHocTu npambix AD| BC. CiaemoBaresbHO,
B ueTbIpexyroiabHuke ABCD cropoust AD u BC
rmapaJjieJbHbl ¥ PaBHBI, U 10 TOJBKO UTO JOKAB3aHHO-
my npusHaky 1 ABCD — mapaJjeorpamM.

3) Ilycte B uernipexyroabuuxke ABCD pua-
roHaju IepecekaroTca B Touke O, AO=CO
u BO=DO (puc. 17). PaccMoTpuM TpPeyroJbHUKU
AOB u COD.39Tu TpeyroJbHUKU PABHBI II0 TIEPBOMY
mpusHaky: £1= /2 Kak BepTuraJgbhnie, a AO=CO
u BO=DO mo ycmosuio. CiemoBaTelbHO, PABHBI
W COOTBETCTBYIOIIIE CTOPOHBI W YIJILI 3TUX Tpe-
yroapHuKoB: AB=CD u £3=/4.Torga AB|CD,
u ABCD — mnapaJiiesorpaMM II0 IIpusHakry 1.

Teopema mokasana mosaHocTbio. M

3anava
B napannenorpamme ABCD Toukm M u N — cepeamHer
ctopoH AB u CD cootsetcteeHHo (puc. 18). Jokaxure,
uto YetbipexyronbHuk MBND — napannenorpamm.

PeweHue

Paccmotpum uetbipexyromnbHuk MBND. CtopoHst MB
v ND napannenbHbI, T.K. JlexaT Ha MpSMBIX, CO-
AepXaWwmx npoTUBOSIexXdlmMe CTOPOHbI Mnapanneno-
rpamma ABCD. Kpome Toro, MB =ND Kak nonosuHbI
pasHeIX cTopoH AB u CD napannenorpamma ABCD.
Takum o6pasom, B ueTbipexyronbHuke MBND age
CTOPOHbI NapansienibHbl U pasHbI. CrefoBaTesibHO,
yetbipexyronbHMk MBND — napannenorpamm.

23
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ITompoOyiiTe caMOCTOSTEJIbHO HAWTH APyTrue
CIIOCOOBI PeIeHrsI 9TOU 3aJaur, OCHOBAHHEIE HA IIPHU-
MEHEHMHN AOPYT'UX IIPM3HAKOB M OIIpeAeJIEHHudA I1apaJji-
JieJiorpaMma.

3.2*.HeoOXxoaumble U OOCTaTOYHbIe

ycnosus'’

Kaxaprii 13 Tpr3HAKOB IapaJiaeJorpaMMa yKa-
3LIBAET Ha ONPEeJeIeHHYI0 0COOEHHOCTh, HAJUUMA KOTO-
POl B UeTBIPEXYTOJIbHUKE JOCMAMOYHO IJIS TOTO, UTO-
OBl YTBEPIKAATh, UTO OH SBJISETCS IMAPAJIIeJIOrPaMMOM.
BooOmie B mMaremaTuke IpU3HAKW HHAUYe HASBIBAIOT
docmamounvimu ycnosuamu. Hampumep, nepnesau-
KYJAPHOCTh ABYX IPAMBIX TPEThell — JOCTATOUHOE
yCJIOBME TAapajjIeIbHOCTH TaHHBIX JBYX IIPSIMBIX.

B omimume oT mpuM3HAKOB, CBOMCTBA IapaJije-
JorpaMMa YKAas3bIBAlOT HA TY OCOOEHHOCTH, KOTOPYIO
00s3aTesIbHO MMeeT Jifo0oi mapaJimenorpamMm. CBoii-
CTBa WHAUe HA3HIBAIOT HE0OX00UMbLMU YCLOBUAMU.
IToscuuM TaKoe HasBaHHe IPUMEPOM: PaBEHCTBO
IBYX YIVIOB Heo0X00umo AJsI TOTO, UTOOBLI YIJIbI ObI-
JIN BePTUKAJIbHLIMU, BEIb €CJIU 9TOTO PABEHCTBA HET,
BEPTUKAJbHBIMM TAaKNe YIVIBI OBITH HE MOI'YT.

B cinyuae BepHOcTu Teopembl «Eciam A, To B»
yTBep:KAeHne A SABJIAETCS JOCTATOUHBIM YCJIOBHEM
UL yTBep:KIeHusA B, a yTBep:xaeHne B — Heo0xo-
IUMBIM YCJIOBHEM JJiA yTBep:kAenus A. CxemaTruue-
CKH 5TO MOJKHO IIPEACTaBUTL TaK:

Ecom A, To0 B
A — docmamounoe ycnosue ona B
B — Hneo6xo0umoe ycnosue ona A

Takum ob6paszoM, HEOOXOAMMEIE YCJIOBUS (CBOM-
CTBA) MmapaJjiaesorpamMma cJnedylom u3 mozo, UTO
OaHHBIA UYeTHIPEXYrOJbHUK — IapajljiejlorpaMM;
U3 JIOCTATOYHBIX YCJIOBUiI (IPM3HAKOB) caedyem mo,
YTO JAHHBIN YETHLIPEXYTOJbHUK — IIapaJIIeOrPaMM.

1 3/1601) u gaJjuee 3363}10‘1K0ﬁ OTMEeUYeH MaTepuaJi, u3ydeHnrne KOTOpOoro He ABJIAETCA 00513aTeJIbHBIM.
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§ 3.MpusHaku napannenorpamMmma

CpaBHMBas CBONCTBA W IPU3HAKM ITapaJliesio-
rpaMMa, HeTpPyJHO 3aMETHUTb, UTO OJHO U TO K€ yCJO-
Bue (HampuMep, IIOIApHOEe PaBEHCTBO IIPOTHUBOJIEKA-
IIIUX CTOPOH) SABJISIETCS M CBOHCTBOM, U MIPU3HAKOM IIa-
paJutesiorpaMMa. B TaKoM ciiyuae TOBOPAT, UTO YCJIOBUE
SABJIAETCA Heobxodumbim u docmamounbvim. Heobxo-
IUMOE U JOCTAaTOYHOE YCJIOBHE WHAUe HA3BIBAIOT KPU-
mepuem. Hanprumep, paBeHCTBO IBYX YIJIOB TPEYIOJIb-
HUKa — KPUTepUil paBHOOEIPEHHOTO TPEYyroJbHUKA.

Hemaso mpumepoB HeEOOXOAMMBIX M JOCTa-
TOUHBIX YCJOBUN MOYKHO HAWTU B APYTUX HAyKaX
U B IOBCEJHEBHOHN KM3HU. Bce MBI 3HAeM, UTO BO3-
IyX — Heo0XOomuMoe YCJIOBUE IJIA JKU3HU UesIOBeKa,
HO He JOCTaTOUHOE (YeJIOBEKY IJIA KU3HU HYKHO ellle
MHOT'O Yero, Cpeiu IPOYero — IMIUINa). BIUTPHIII
B JIOTEPEI0 — JOCTaTOYHOE YCJIOBWE [JIs MaTepuaJib-
HOTO O0OoralreHus YeJiOBeKa, HO OHO He SABJIAETCS
HEeOOXOAUMBIM — BeAb YJIYUIIUTH CBOe (PMHAHCOBOE
TIOJIOXKEeHe MOMKHO U ApyruM cruocobom. IlompoOyiiTe
CaMOCTOATEJIbHO HAWTU HECKOJbKO IIPHUMEPOB HeoO-
XOIUMBIX M JOCTATOUHBLIX YCJIOBU.

BOI'IpOCbI n 3aga4dum
@ YCTHbIE YMPAXXHEHUSA

69. Tuaronanu dersipexyroibauka DEFK mnepecekatorcs B Touke O,
npuuem DO =OF, EO=0K. HazoBure mapaJijejbHble CTOPOHBI YETHI-
PeXyroJibHUKA W O0'bACHUTE, IOYEeMY OHM I1apaJjljiesbHBI.

70. B uernipexyronbauke KLMN KL|MN u KL= MN. Hasosure
paBHBIE YIJIbI YETHIPEXYTOJbHUKA U OOBACHUTE, IIOYEMY OHHU PaBHBI.
71. B uernipexyroapauke PRS®Q PR=SQ, PQ=RS. Haligure cymmy
yrimoB R u S.

72. B uernipexyronsauke ABCD AB||CD. Kakoe COOTHOIIEHTE MeXAY
CTOPOHAMHU YeTHIPEXyToJbHUKA Heo0XOZUMO MOOABUTH K YCJIOBHUIO 3aja-
ym, 4ToOBI JOKasaTh, uro ABCD — mapaJjmenorpamm? IIpuBegure Bce
BO3MOJKHbIE BapHaHTHI OTBETA.

25



MABA |. YeTbipexyronbHUKN

26

73. B uernipexyronsauke ABCD £ A=30° ZC=50° Mo:xer qu man-
HBIA YeTHLIPeXyToJbHUK OBITH mapaJjiiesorpaMmoM? Kakas oco0eHHOCTH
mapaJiiejorpaMma (CBOMCTBO MJIM MIPU3HAK) HMCIOJIb3YETCSA IJIA PelleHns
ATON 3amauu?

74. TlocTaBbTe BMECTO TOUEK CJOBA «HEOOXOAMMO», «IOCTATOUHO» WJIU
«HEeo0XOAMMO M JOCTATOUHO», UTOOBI IIOJIYUEHHOE YTBEp:KJeHUe OBIJIO
BepHBIM:

a) AJIs TOr0 YTOOBI UETHLIPEXYTOJbHUK OBII IapaJlIeIorPaMMOM, ...,
4TOOBI €ro JUarOHAJU TOUYKOM IepecedueHus MeIUJINCH IIOI0JaM;

0) nJyisg Toro uToOBI ABa yIiia OBLIW CMEKHBIMH, ..., YTOOBI UX CyMMa
ObL1a pasHa 180°;

B) IJisg Toro uToObI mpsamMble AB m CD Obliu mapajielbHBIMH, ..,
YTOOBI UeTHIPEXYTOIbHUK ABCD ObLI IapaJiaesiorpaMMOM.

’PAOUNYECKUE YIMPAXHEHUA

75. TIposenure aBe mapajieabHble HpaMble. OTJIOKHTE Ha OMHOMU
u3 HuX 0Tpe3ok AD, a Ha apyroin mpamoiri — oTpe3ok BC, pas-
HBI AD, Tak, uTo0nl oTpesku AB u CD He mepecekaJuchk. IlocTpoiiTe
orpesku AB u CD.

a) O0bAcHUTE, MOUEeMy YeThipexyroadbHuK ABCD #ABideTcsa mapal-
JIEJIOTPAMMOM.

0) OrmeTbTe TOukRy M TakK, 4YTOOBI UeTHIPeXyTroabHUK ABMC 6Bl
nmapaJiaesorpammom. Jlesxxar gu Touku M, C u D Ha omHOI
npAMoi?

76. Haueprure Tpeyronbuk ABC wu mposeguTe ero memuany BO.
Ha nyue BO moctpoiite orpesok OD, pasubiii BO. CoeguHure TOU-
Ky D c Toukamu A u C.

a) O0bsAcHUTE, TOUEeMY YeThIpexyroabHuk ABCD saBidercsa mapal-
JIeJIOrPaMMOM.

0) OrmerbTe TOUuKy M Tak, 4TOOBI UeTBHIPeXYyroabHUK ABDM
011 mapaJmenorpammoM. Jlesxar s touku M, C u D Ha omHOU
npamoii?
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§ 3.MpusHaku napannenorpamMmma

@ NMMACbMEHHDIE YTNPAXXHEHUSA
YpoBeHb A

77. uaronanu uersipexyroibauka ABCD mepecekatorcsa B Touke O .
SIBnseTca M MAHHBIA YeTBIPEXYTOJILHHUK IIapajLIeJOrPAMMOM, eCJIH
AO=4 cm, OC=40 mMm, BD=1,2 nm, OD =6 cm? OTBeT 0obOCHYyIiTE.

78. Ilo paHHBIM pucyHka 19 [OKa)XuTe, UYTO UYeTHLIPEXYTOJbHUK

ABCD — mapaJjjieaorpaMM.
B C B C
a 0
Puc. 19
—> 79. Tlo narueIM pucyHKa 20 JOKaKUTe, 4TO UeThIpexyroabauk ABCD —
mapaJiieiorpaMM.

AN AOB=ACOD
a 0
Puc. 20

80. B uernipexyronbEuke ABCD croporsl AB u CD mnapajienb-
Hbl. Haligure mepuMeTp UYeTHIPEXyroabHMHKa, eciu AB=CD=9 cwm,
AD=4 cwm.

~> 81. B uernipexyronsauke ABCD AB=CD, AD= BC. HaiinuTe yrisl
YeTLIPEeXYTOJbHUKA, eCJu yroa A BTpoe 6ojblie yria B.

82. [lnaromanu mapasaenorpamma ABCD mnepecekarorca B Touke O.
Toukn B, m D, — cepegunsl orpeskoB BO um DO coOTBeTCTBEHHO.
JHokaxxure, 4To 4eThIpexyroabHuUK AB,CD, — mapaJjieiorpaMM.

27



MABA |. YeTbipexyronbHUKun

—> 83. Jloka:xuTe, YTO OTPE3OK, COENUHSIONIMII CepeIUHBI IIPOTUBOJIEKA-

28

X CTOPOH TapaJJjejiorpaMMa, JeJUT NAaHHBIN IapajjieJorpaMM Ha ABa
YeTBIPEXYTOJIbHIKA, KOTOPhIE TaKiKe ABJIAIOTCA IapaJsijieJorpaMMaMU.

YpoBeHb b

84. B TexHMUYECKOM UEPUEHUH [JIS IOCTPOCHUS IapalIebHbIX MPAMBIX
HCIIOJIB3YIOT MeXaHUUYeCKyIo pelicinuny (puc. 21). O6bAcHUTE TPUHITUII
ee mencTBUA.

85. O6bacauTe, mouemy ock CD, Ha KOTOPOH YyKpeIJeHa JaMIa
(puc. 22), Bcerma ocTaeTcs BePTUKAJIBHOM.

Puc. 21 Puc. 22

86. ITo nanHBIM puCyHKA 23 JOKAXKHUTe, YTO YeThIPexXyroabHuk ABCD —
napaJijaeJorpaMm.

B C B C
!
AA

A D A D

AECF — mnapaJjjesorpaMm
a 0
Puc. 23
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§ 3.MpusHaku napannenorpamMmma

—> 87. Ilo faHHBIM PUCYHKA 24 JOKasKWTe, UTO UeTHIPexXyroapHuk ABCD —
IapaJIIeJIOrPaMM.

B C E B C

A D A D F
AECF — mnapaJiejorpaMmm

a 0

Puc. 24

88. B nmapasnemorpamme ABCD Ouccexkrpuckl yriioB B u D mepece-
karor guaroHasb AC B Toukax E um F coorsBercTBeHHO. [oKasxure,
YTO YeThIpexyrojabHuKk BEDF — mapaJjjeiorpaMmM.

—> 89. Jluaronanu mapasmemorpamma ABCD mepecekaroTca B Touke O.
Iokaxkure, uTo cepeauubl oTpeskoB AO, BO, CO u DO saBuadaioTca
BEPIIMHAMHU JPYTOro IapaJlIeorpaMma.

YpoBeHb B

90. Ilo gaHHBIM PUCYHKA 25 NOKAKUTE, YTO YeThIpexyroabHunk ABCD —
mapaJieiorpaMM.

KLMN — mnapaJjjiejorpaMm KLMN — mnapaJjjiejorpaMm

a 0

Puc. 25
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—> 91. Ilo gaHHBIM pHCYHKA 26 IOKa:KHTe, YTO UeTHIpexyrodbHuk ABCD —

mapaJjieyiorpaMmM.

E C

B

A F
AECF — mapaJjjiejorpaMm KLMN — mapaJjjesorpaMm
a 0
Puc. 26

92 (onopHasg). Ecau 6 wemvipexyzonvhuke npomusonexauue yzuiol
NONApHO PA6HbL, MO IMOM UEeMbLPEeXY20NbHUK — NAPANLLeLoZPAMM.
Hoxrasxure.

93. BuyTpu gmamsoro yriaa A ormeueHa Touka O. ITocTpoiiTe OTpe30K
C KOHIIAMHU HA CTOPOHAX YIVIA, CEPEeAMHON KOTOPOro ABJAeTcA Touka O.

> 94, Touka M HaxoguTca BHYTPHU yriaa A, BepIIMHA KOTOPOTO HeJO-
crynna (puc. 27). IloctpoiiTe Jaydu ¢ HauajgoM B Touke M, HamrpaBJieH-
HBIA Ha TOuKy A.

Puc. 27

@ NMOBTOPEHWNE MNEPEA N3YYEHUEM § 4

TeopeTnyeckun matepman
® paBHOOEIPEHHLIN TPEYTOJbHUK;
® TIPAMOYTOJIBHBIN TPEYTOJNbHUK.
3apaun

7 xnacc, § 11, 17

95. Bricotsl Tpeyronbuuka ABC, mpoBeleHHble u3 BepmuH A u B,
nepecexkatorcss B Touke O, mpuuem AO = BO. [loka:xuTe, UYTO Tpe-
yronbHUK ABC paBHOOEIDPEHHBIH.

96. IIpamoyroasasie Tpeyroibauku ABC u DCB wumeroT o0muil Ka-

rer BC, a rumoreny3ssl AC u BD mapannenbHbl. [orkaskure, 4TO
ANABC=ADCB.
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B C
[ ]
A “p

Puc. 28. IIpsmoyrous-
uuk ABCD

B C
A D
Puc. 29. Eciu ABCD —
TIPAMOYTOJILHUK,

T0 AC=BD

4.1. NMpamoyronbHUK

OnpepeneHne

MpsiMOYronbHMUKOM Ha3blBaeTCs Mapanienorpamm,
y KOTOPOro BCe Yribl NpsiMble.

Ha pucymxe 28 wusobpakeH NIPAMOYTOJb-
HuUK ABCD. IloCKOJBKY TPSAMOYTOJHHUK SABJSIET-
€A YACTHBIM CJIyYaeM IlapaJlyiejiorpaMMa, OH WMEET
BCe CBOWMCTBA NapaJjlejIorpaMMa: ITPOTHBOJIEKATIIVE
CTOPOHBLI MPAMOYTOJbHUKA IIapaJiieIbHBI W PABHEI,
IIPOTHUBOJIEKAIIINE YIVIBI PAaBHBI, MQUATOHAJIU TOUYKOMN
mepeceyeHusA MesiaATcA momosiaM u T.A. OmHAKO mps-
MOYTOJIbHUK MMeeT HeKOTOpble ocoOble cBoiicTBa. [lo-
Ka’KeM OfHO U3 HUX.

Teopema (CBONCTBO NPSAMOYroJfibHMKA)
AdnaroHanu npAMoOyrojibHMKa paBHbI.

[loka3aTenbCTBO

U ITycrs man npamoyroabauk ABCD c¢ guaro-
nanavmu AC u BD (puc. 29). Tpeyroapuuku BAD
u CDA mupsamMoyroJbHbIe U PaBHBI IO IBYM KaTeTaM
(AD — oOmuii, AB=CD Kak IpPOTHBOJIeKAIILe
CTOPOHBI IPAMOYTOJbHUKA). OTCIOfa cieayeT paBeH-
CTBO THUIIOTEHY3 3TUX TPEYTOJbHUKOB, T.e. AC = BD,
uyTo u TpeboBasock foxasaTb. M

Hmeer mMecTo u oOpaTHOe yTBep:KIeHue (MpU-
3HaK NPAMOYrofibHUKa):
ecny gnaroHanu napannenorpaMmma paBHbl, TO 3TOT
napannenorpamMm SIBAieTC MNPSMOYrofibHUKOM.
IlokakuTe 9TO yTBEP:KIEHUE CAMOCTOATEILHO.
Taxum 00pa3oM, MOKHO YTBEP:KIaTh, UYTO pa-
BEHCTBO [AmMaroHaJieil mapaJJejorpaMma — He00Xo-
INMOEe W [IOCTAaTOUHOe YycJjoBHe (KPUTePHuil) IpsMO-
YTOJIbHUKA.
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D

Puc. 30. Pom6 ABCD

32

OnopHas 3aaava
Ecnu Bce yrnel YeTbIpeXyrosibHUKG npamble, TO
3TOT YeTHIPeXYronbHUK — NPAMOYronbHUK. [loka-
XuTe.
PeweHue

TTyctb B ueTbipexyrosibHuke ABCD ZA=/B=/C=
=2D=90° (cm. puc. 28). ¥rmer A un B sasnatotcs
BHYTPEHHUMU OAHOCTOPOHHUMM Mpu npambix AD u BC
U cekyleii AB. TTockonbKy cymma 3TUX yrrioB cOCTaB-
nser 180° 1O nNo Mpu3Haky NapannenbHoCTU NPAMBIX
AD||BC. AnanoruuHo AokasbiBaem napannesibHoCTb
ctopoH AB u CD. CreposarenbHo, no onpepene-
HUtO napannenorpamma ABCD — napannenorpamm.
A MOCKONbKY BCe YrMbl 3TOFO MAPAsesIorpamma nps-
Mble, TO ABCD — npsmoyronbHUK no onpeaeneHuto.

4.2. Pomb6

OnpepeneHune

Pom6GomMm Ha3blBaeTcs MapanienorpaMm, y KOTOporo Bce
CTOPOHbI PaBHbI.

Ha pucynxe 30 msobpaxxern pom6 ABCD. Ou
obsazaeT BceMHU CBOMCTBAMU IHapaJjJejorpamMmma,
a TaKkyKe HEeKOTOPBIMU IOMOJHUTEJIbHBLIMU CBOMCTBA-
MU, KOTOPbIe MBI Cefiuac JOKa’KeM.

Teopema (cBomcTBa pomba)

[uvaroHann pom6a neprneHAUKYNSpHbl U [ensit
ero yrnbl nornosnam.

ITH cBoiicTBa PoM0Oa MIJIIOCTPUPYIOTCA PUCYH-
Kom 31.

Joka3aTenbCcTBO

] Ilycrs guaromanu pomba ABCD mnepece-
katorca B Touke O (puc. 32). IToCKOJIBKY CTOPOHBI
pombOa paBHBI, TO Tpeyroiabuuk ABC paBHOOeIpeH-

©-RANOK
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COee

Pomb — ot rpeye-
CKoro «pomboc» —
6ybeH (B [mpeBHUMe
BpeMeHa 3ToT yaap-
HbIM  MY3bIKaJIbHbIN
MHCTPYMEHT MMen
thopmy pomba)

HBIII ¢ ocmoBammeM AC, a IO CBOWCTBY AuaroHa-
Jei mapaJtenorpamMma Touka O — cepeguna AC.
CremoBaTenbHO, 0Tpe3ok BO — MeamaHa paBHO-
0eIpPEeHHOI0 TPEYTOoJbHIKA, KOTOPAs OJHOBPEMEHHO
SABJISIETCA ero BBICOTON 1 OMCCEKTPUCOIi. JTO O3HA-
yaet, uro BD 1 AC, 1.e. fuaronaau pom0Oa IepreH-
murynsapusl, u L ABD=/CBD, r.e. BD — 0uc-
cextpuca yrima ABC.

AHaJIOTUUYHO [OKasbIBaeM, UTO JHATOHAJIU
pomba ABIAOTCA OMCCEKTpHUCAMU W APYTUX €ro yr-
jgoB. Teopema goxasama. H

B B
(0]
JrANY }C AY C
D D
Puc. 31. CgoiicTtBa pomba Puc. 32. K mokasarenbCTBY

cBoOMCcTB pomba

OnopHaa 3aaava
Ecnu Bce CTOPOHBI YeTbIpeXyrosibHUKa paBHHI, TO
3TOT uYeTHIpeXyrofibHUKk — pom6. [lokaxute.
PeweHue

OuYeBUAHO, UTO B YeTbIpeXyrosnbHUKe, BCe CTOpO-
HbI KOTOPOFO pAaBHbI, MOMAPHO PABHLIMU ABNALOT-
ca U npoTuBOnexawme CTOpoHbl. CnenosatesibHO,
No NpU3HAKY Napannenorpamma TAKOW YeTbIpex-
YyronbHUK — napansieslorpamm, a no onpeneneHuro
pomba napannesiorpamm, y KOTOpPOrO BCe CTOPOHbI
PABHbLI, ABNSeTCS POMOOM.

Pemaa samaum, IIOMeINleHHBIE B KOHIIE JTOTO
nmaparpada, BBl JOKasKeTe APYTHe IPUSHAKU IIPAMO-
yroJIbHUKA U pomba.

33
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4.3. KBagpat
] T Ha pucynxe 33 msobpaskeH elje oJuH BUJ IIa-
paJjiesorpaMMa — KBajpar.

—+ —+ OnpepeneHune

KBaﬂpaTOM Ha3blBaeTCA MPAMOYTOJIbHUK, Yy KOTOPOro
f [ ] BCe& CTOPOHbI pPaBHbI.

Puc. 33. Keazpar Wnaue MOMKHO CKas3aTh, YTO KBajgpaT — BTO
MIPAMOYTOJBHUK, KOTOPHIH ABIAeTCa pomOoM. [leiicT-
BUTEJIFHO, TOCKOJBKY KBaaparT ABJIAETCA MIPAMO-
YTOJIBHUKOM ¥ POMOOM U, KOHEUHO K€, IPOUBBOJIB-
HBIM IIapaJjijiejJgorpaMmom, TO:

g‘\g‘\g‘\g\ 1) BCe CTOpOHbI KBafpaTa PaBHbl, a MpoTMBONEXallue
CTOPOHbI MapanefbHbl;

KBapgpatr — ot na- 2) BCe yrabl KBafpaTta npsmble;
TVIHCKOTO «KBafpo» — 3) AvaroHanu KeampaTta paBHbl, NepreHanKYNapHbl, ae-
yeTblpe

NAT yrNbl KBagpaTta norofaM 1 OensTcs TOYKOW nepece-
YeHUWs NorMonam.

4.4*.CBA3b MeXAy oTAeNbHbIMU
BMAaMu napanjenorpamMmmos.
PaBHOCU/IbHbIE YTBEepXAEeHUS

Hcxopsa s onpeneseHU ITPOM3BOJIBHOIO apaJ-
JIeJIOTPAMMa U €0 OTAEeJIbHBIX BHUIOB, MBI MOMKEM CXe-
MaTHYeCcKU OTOOPasUTh CBA3L MeXIy HuMHU (puc. 34).

ITapannemrorpamMmbl

Puc. 34. [fuarpamma «Bugbl mapaJiiesorpaMMoB»

Ha cxeme mpexcraBieHbl MHOMKECTBA IapaJije-
JIOTPaMMOB, IPSIMOYTOJbLHUKOB 1 poM0O0B. TaKoii cmo-
co0 HamIdggHOTrO IIpeACTaBJIeHNA MHOMECTB HAa3bIBAKOT

34
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Juazpammamu IJirepa — Benna. [Quarpamma Iii-
Jepa — BeHHa [ ImapaJijielorpaMMOB JeMOHCTPH-
pyeT, UTO MHOXKeCTBA IIPAMOYTOJbHUKOB M POMOOB
SABJIAIOTCA YacTAMU (H0OMHONHCECMEaMU) MHOKECTBA
ImapaJIIeiorpaMMOB, 8 MHOYKECTBO KBaApaTOB — 00-
1I1ell 4acThio (nepeceienuem) MHOKECTB IIPAMOYTOJIb
HUKOB u pomOoB. [[marpammbl Oitiepa — Benna
YacTO MCIOJb3YIOT IJA TOATBEP:KAEHUS WJIU IIPO-
BEPKM TPABUJIBHOCTU JIOTMUECKUX PaCCYKICHUH.

IlogpiTOKMBasT MaTepuaJ 9Toro maparpada, oo-
paTuM Tak:Ke BHUMaHHE HA TO, YTO BO3MOXKHO U APY-
roe oIpejesieHVe KBajJpaTa: KBaJApPaToOM Ha3bIBAETCS
pom0 ¢ mpaMbIMEU yriaamMu. B camom mese, oba mpu-
BEIEeHHBIX OIpEeIe/IeHNs ONMCBHIBAIOT OAHY U Ty JKe
¢urypy. Takue ompemeseHHs Ha3bIBAIOT PABHOCUJIL-
HBIMHU. BooOmie mBa yTBep:KJeHUA HASBIBAIOTCSA paAs-
HOCUNbHBLMU, €CTIU OHU WU 00a BBITIOJHAIOTCA, WU
00a He BBITIOJIHAIOTCA. Hampumep, paBHOCHUJIBHBIMU
SABJIAIOTCSA YTBEPXKAeHUSA «B TpeyroabHUKe OBe CTO-
POHBI paBHEI» U «B TpeyroJbHUKe IBa yIrjia PaBHBI»,
Beib 00a OHU BEpPHBI, €CJIM PAacCMaTPUBAETCA PABHO-
OegpeHHBINl TPEYTOJbHUK, 1 00a JIOKHBI, €CJIU PeUb
UAEeT O Pa3HOCTOPOHHEM TPEeyTrOoJbHUKE.

PaBHOCHJIBLHOCTD ABYX YTBEP:KAEHUH TaKiKe
03HAYaeT, UTO JII000€ M3 HUX ABJIAETCI HEOOXOTUMBIM
U JOCTaTOYHBIM YCJIOBHEM [JIs Apyroro. B camom me-
Jie, PacCMOTPUM PaBHOCHUJIbHBIE YTBep:KIeHUA <«lua-
TOHAJIM TapaJiiejorpaMMa paBHbl» u «llapasmero-
rpaMM WMeeT IpAMbIe yIribl». M3 Toro, uto mua-
rOHAJM IAapaJjjejorpaMMa pPaBHBI, CJIEIyeT, YTO OH
SABJAETCSI NPAMOYTOJbLHUKOM, T.€. HMMeeT IIpsIMbIe
YIJIBI, ¥ HAo00pOT: IMapajijesiorpaMM C IPAMBIMU
yIJIaMHu SBJIAETCS NPAMOYTOJBHUKOM, T.€. HMEeT
paBHBle auaroHaju. Ha sTOM IpuMepe JIETKO IIPO-
CIeIUTDH JIOTMUECKHE Iard Iepexofa OT IPU3HAKOB
(uryphl K ee ompeneseHUIo U gajiee — K CBOMCTBaM.
Takoil mepexop AOBOJBHO YACTO IPUXOAUTCSA BBITIOJ-
HATH B IIPOIECCE PeIleHus 3ajad.
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BOI'IpOCbI n 3agaydiu

@ YCTHbIE YINPAXHEHNA

36

97. HasoBure BUABI IIapaJLIEJIOrPAMMOB, B KOTODPBIX:
a) Bce YIJIbI PaBHBI,
0) Bce CTOPOHBI PABHEI;
B) IWATOHAJU PaBHBI;
T) IUAroHAJU TePHeHIUKYJIIPHBI.

98. Iuaromanu pomba ABCD mepecekaorca B Touke O
(cm. puc. 31). HasoBure:

a) GmccekTpucy TpeyroabHuka ABD;

0) BeIcOTy TpeyroabHuKa ABC;

B) MemnuaHy TpeyroiabHuka BCD.

99. B npamoyronseure ABCD AB=8 cm, BC=5 cm. Haiigure:
a) paccroaume oT Touku C 10 cropoubl AD;
0) paccroanme me:xkny mpambeiMu AB u CD.

100. Tuaromann xBagpara ABCD mnepecexarorca B Touke O. Hazosu-
Te BCe PaBHEIE TPEYTOJLHUKHN, KOTOPHIe 00pa3yIOTCA IIPH IepecedeHUH
nuaronaiei. OmpegeanTe UxX BUJ.

101. Mosker iu AMaroHaJb IPAMOYTOJbLHUKA OBITH PABHOI €ro CTOpOHE?
MoykeT a1 AuaroHajJb pomOa OLITH PABHOM €ro CTOpOHe?

102. MosxeT 11 OpPAMOYTOJBHHUE ObITH pomGomM? B Kakom ciydae?

103. IIpuBesuTe KOHTpPIpPHMEpEI, OPOBEPraiolnye IPUBeIeHHbIe HeBep-
Hble YTBEP:KIEHUd:
a) YeTBIPEXYTOJbHUK, KOTOPBI MMEeT OBa IPAMBIX yIJa,— IIpd-

MOYT'OJILHUK;

0) YeTHLIPEXYIOJHHUK C IEePHeHIUKYJIAPHBIMA JUATOHAJIAMU —
pomo;

B) UYETHLIPEXYI'OJbHUK C PABHBIMU AUATOHAJIAMHU — IIPSAMOYIOJIb-
HUK;

T) YeThIPEXYTOJbHUK, AMATOHAJNN KOTOPOTO MEPIEeHANKYIAPHBI
U PaBHBI,— KBaJpar.
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@ rPAOUYECKUE YTPAXXHEHUA

104. Haueprure ABe NepHeHAUKYJSApHBIE IPAMBIE, KOTOPBIE IepeceKa-
oTca B Touke O. Ha omHOIl m3 IPSAMBIX OTJIOMKUTE II0 PasHble CTOPOHBI
oT Touku O pasHble oTpesku OA um OC, a Ha BTOPOI MPsSMON — pas-
uele orpe3sku OB u OD. Coemunure Touku A, B, C u D.
a) smepbTe cTopoHBI ueThIipexyroidbHuka ABCD wu ompenpenure
ero B/,
0) smepbTe yron A uerbipexyroabunka ABCD . Hcmonn3ys cBOCT-
Ba 9TOT0 UETHLIPEXYTOJbHUKA, HAWIUTE I'PagyCHble MepPhl APYTHUX
ero ymioB. IlpoBepbTe MOJNyUYeHHBIE PE3YJILTATHI M3MEPEHUEM.
B) Uamepwsre yrast ADB u CDB. Bwizenute 1IBeTOM Bce Taphl
PaBHBIX YIJIOB MEXKJY AUWATOHAJISAMU W CTOPOHAMM YeThIPeX-
YroJbHUKA.

—> 105. HauepTuTe IpAMOYTOJBHBIH TPeyroabHUK ABD ¢ TUIOTeHy-
3o BD. IIpoBensuTe uepes BepminHbI B m D mnpsaMble, mapaJjjebHbIe
cropouam AD u AB coorBercTBeHHO. O0o3HaubTe TOuKy C — TOUKY
IepeceueHnss 9TUX MPAMBIX.

a) smepbTe cTopoHbl ueThipexyroinbHuKa ABCD wu ompenpenaute
ero B/,

0) IIpoBegure muaronans AC. VIamepbTe M CpaBHUTE AJWHBI IUA-
roHaJIell YeTHIPEXyTOJbHUKA.

B) O6o3HaubTe Ha npameix BC u AD Touku C, u D, Tak, 4TOOBI
yeTbIpexyTroabHUK ABC; D, Obl1 KBaApaToM.

@ NMNCbMEHHbIE YNPA>XXHEHWA
YpoBeHb A
106. Haiigure mepumerp npamoyroiabauka ABCD, eciu AC=15 cm,

a mepumerp TpeyroabHuka ABC paBen 36 cwm.

—> 107. HaiizuTe cTOPOHBI NIPAMOYTOJIbHUKA, IEpUMeTP KOTOPOrO pa-
BeH 36 cM, a OfHA CTOpPOHA B ABa pasa OOJIBIIE APYTOM.
108. B npamoyronsauke ABCD /BAC=65° Haiizute yroa Mexmay
IMATOHAJIAMY IMIPAMOYTOJIbHUKA.

—> 109. [Iuaronanu mpAMOYTOIbHMKA IlepeceKkaioTca mof yriaom 80°. Haii-
IWTe YTJIbl, HA KOTOPHIE AMATOHAJL [JEJHUT yTOJ IPAMOYTOJLHUKA.
110. [Ouaromanu npamoyronpauka ABCD mnepecexarorca B Touke O,
npuuem ZCOD=60°, CD=8 cm. Haligure giuHy AuaroHaju.

37
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111. Haiigure yrasl pomba, ecim:
a) omuH w3 HuX Ha 120° Gouiblile APYroro;
0) omHA M3 ero AmaroHaJielli paBHa CTOPOHe.

—> 112. Haiigure yrusl pom06a, ecin:

a) cymMMa IByX u3 Hux pasHa 220°%

0) [uaroHaJb o0pasyeT ¢ OFHOM M3 €ro CTOPOH yroa 25°.
113. Ilepumerp kBazpara paser 40 m. Haiigure paccTosHMe OT TOUKM
mepecevyeHns qUaroHaJieil KBajJpara IO er0 CTOPOHBI.

> 114. Paccroanue MeXJy IPOTHBOJIEKAIIMMI CTOPOHAME KBaJpaTa paB-

HO 5 cm. Halimmre mepumerp KBajparta.

115 (onopHas). Ecau 0dun u3 y2n06 napanienozpamma npamoi, mo
amom napannenozpamm A6LAEMca NPAMOY2OnbHUKOM. [JoKaKuTe.

=> 116 (onopHas). Ecau 6 napannenozpamme cocednue cmopons. paéHbL,

mo mom napaiienozpamm A6aAAemcsa pOMﬁOM. ,Hoxamm‘e.

YpoBeHb b

117. Touxa nepeceueHnsa auaroHajeil NPAMOYTOJbHUKA YAAJIEHA OT ABYX
ero cropoH Ha 3 cM u 4 cm. Hafimure mepuMeTp IpPAMOYTOJbHUKA.

—> 118. BuccexTpuca yria TpAMOYTOJbHHUKA AEIUT €ro CTOPOHY IJIH-

HOM 12 cm momosiam. Haiimure mepuMeTp IPAMOYTOJbHUKA.
119. U3 TouKM OKPY:KHOCTU IPOBEeHE] [Be IePIeH UKYIAPHEIe XOPAbI,
yIOaJleHHBbIE OT IeHTPa OKPY:KHOCTHM Ha 3 cM u 5 cM. Hailigure nIuHBI
ATUX XOPA.
120. Haiigure yriasl pomba, ecim:

a) yribl, 00pa3oBaHHBLIE €TI0 CTOPOHOM C AMATOHAJNAMU, OTHOCST-

ca Kar 1:4;
0) BeIcoTa poMba B JBa pasa MeHbIIIE €r0 CTOPOHEL.

—> 121. Haiigure yrusl pom0a, eciu:

a) BBICOTa, TPOBEJEHHASA W3 BEPIIWHBI TYIOTO0 yIJa, OTCeKaeT
oT pom0Oa pPaBHOOEIPEHHBIN TPEYTOJbHUK;

0) BeICOTA, MTPOBENEHHAA M3 BEPIIMHBLI TYIOr0 yIJa, AEJUT CTOPOHY
pomba momoJiaM.

122. 13 BepmmuBl yria pom6a, KoTopelil paBeH 120°, mnposeneHa aua-
romaJib aiauHOi 6 cm. Haiimmre mepumerp pomoba.

—> 123. [Iuaromanb KBajzpara paBHa 18 M, a ero cTopoHa SBJfeTCA [ua-

38

rOHAJIBIO APYroro KBajapara. Haiigure mepumeTp BTOPOrO KBajpara.
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124. B paBHOGefpeHHLIN IPAMOYTOJbHEINA TPe-
YyTOJIbHUK BIIMCAH KBaJpaT TakK, 4TO JBe ero Bep-
IIAHBI JIEJKAT HA TUIOTEHy3e, a JABe Jpyrue —
Ha Karerax (puc. 35). Haiigure runorenysy Tpe-
YyTOJIbHUKA, €CJIM CTOPOHA KBaJpaTa paBHA 2 CM.

—> 125. B paBHOGefpeHHBIN IPAMOYTOJBLHBIH Tpe-
YroJbHUK BIIMCAH KBaJpaT TaK, 4TO IIPAMOM
yros sBjsercsa oOmuM s o0eux QUryp
(puc. 36). Haiimmre mepuMeTp KBajapara, ecJiu
KaTeT TPeYyroJbHUKA paBeH 4 CM.
126 (onopHas). IMapannenozpamm c nepnen- Puc. 36
Jukynapuoimu Ouazonanamu aénsemcs pombGom. [Joxkaxure.

=> 127 (onopHas). Ecau 0uazonans napannenozpamma Jnexcum
Ha Guccekmpuce ezo yzna, mo amom napanienrozpamm — pom6. [loka-
JKUTE.

Puc. 35

128. Orpesku AC u BD — puaMeTpsl OKPYKHOCTH. J[OKasKuTe, 4TO
ABCD — upsAMOYTOJbHUK.

YpoBeHb B

129. CepenuHHBIA NEPIEHAUKYIAD K AUATOHAIN MPAMOYTOJIbHUAKA JIEJIAT
ero cTopoHy B orHomrenuu 2 : 1. Haiigure yriel, Ha KOTOpPbIE AMATOHAJD
IeJIUT Yroj MPSMOYTOJbHUKA.

=> 130. CepeguHHBII NepHeHAUKYIAP K AMATOHANN IPAMOYTOIbHMKA Ie-
peceKkaeT ero CTOPOHY IOf YIJIOM, PABHBIM YIUIYy MEXKIY AMATrOHAJIAMMU.
Hatigure stoT yrou.

131. [Doxaxure, 4TO BCe BHICOTHI poM0Oa paBHEL. CopMyaupyiTe u NOKa-
JKUTe oOpaTHOe YTBEp:KIEeHUE.

—> 132. U3 Touku mepecedeHHs AuaroHajeii pom0a IIpOBeIeHBI IepIIeH/H-
KyJApbl K €ro cropoHaM. JOKaXuTe, YTO OCHOBAHUS ITUX IEPIEHIUKY-
JIAPOB SBJSIOTCA BEPIIUHAMU IPAMOYTOJbHUKA.

133. Eciu guaroHanu 4YeThIpeXyroJbHUKA JIeXKAT HA OMCCEKTPHCAX €ro
YIJIOB, TO STOT YETHIPEXYroJbHUK — pomO. Jloxaskure.

134. [lokaxure, uTO OMCCEKTPHUCHI YIJIOB IapaJjliejorpaMMa, He ABJIA-
IOIerocss poMOoOM, IIpU IepeceueHur o0pasyioT IPSIMOYTOJLHUK.

—> 135. Jloxaxure, uTo GHCCEKTPUCHI YIJIOB IPAMOYTOJbHUKA, He ABJSIIO-
IIerocsA KBajApaToM, IPHU IIePeceueHuu o6pasyroT KBajpar.
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@ NMOBTOPEHWME MEPEA U3YYEHUEM § 5

TeopeTnyeckun matepuman
® paBHOOeIPEHHBIN TPEYTOJbHUK; 7 kmace, § 11,17, 20
® [IPAMOYTOJILHBIN TPEYTOJbHUK;

¢ 3ajauyu Ha IIOCTPOEHUe.

3apauu
136. IIpamas, mapannensHas ocHoBaHuioo AC paBHOGEIPEHHOIO Tpe-
yroapuuka ABC, mepecekaeT 00KoBble cTOpoHBI AB m BC B TOU-
kax D u E CcOOTBETCTBEHHO.

a) Hokasxure, uro AE=CD.

0) Haiigure yruinl uerbipexyronbiuka ADEC, eciu £ B=80°.
137. B uernipexyronbauke ABCD croporsl AD u BC mnapajieibHBL,
a croposl AB u CD paBubl. 00A3aTeJbHO JIU JaHHBIN YETHIPEXYTOJIb-
HUK SBJSETCA mapaJuiejgorpamMmvom? IIpumBenuTe KOHTPIPUMED.

3agauv Ans NoAroToBKU K KOHTponbHoOM paboTte Ne 1

1. Beicora mapaJiesorpaMma IeJUT TYIOM yroJ Ha JBa yIa, PasHOCTb
Koropeix pasHa 20°. Haiigure yrubl mapaJiiesorpaMma.
2. CymmMa ABYX CTODOH MmapaJjiiejorpaMma paBHa 48 cMm, a mepu-

merp — 88 cm. HalimuTe cTOpPOHBI IapaJJejiorpaMma.
3. Ilo maHHBIM PHUCYHKa MOKAMKUTE, UTO B C
ABCD — mapaJjjieaorpaMM.

4. BuccekTpuca yria IapaJlieaorpaMma
IIPH IIePeceueHn C ero CTOPOHOII o0pasyer
VIJIBI, T'PagyCHbIe MepPhl KOTOPBIX OTHOCST-
ca kak 1:3. OmpemenuTe BUI IapaJiiesio-
rpaMmma.

5. okaskure, uTo poMO ABIAAETCA KBAaAPATOM, €CAU €ro AUATOHAJN
00pa3yIoT CO CTOPOHOH PABHBIE YIVIBI.

6. CepenwHHBLIN NepHEHAUKYIAP K AUATOHANM IIPAMOYTOJILHUKA JeJUT
€ro CTOPOHY Ha YacTH, OJHA M3 KOTOPBIX PaBHA MEHBIIEH CTOPOHE IIPs-
MOYTroJbHUKA. HalifmTe yroa Me:KAy AUATOHAJIAMHN IPAMOYTOJLHHKA.

A M D N
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@&‘&‘&“

Tpaneuna —
rpeveckoro <<Tpaﬂef
30C» — MaJleHbKUi
ctonn. OZHOKOpeH-
HbIM SIBNSIETCA C/IOBO
«Tpanesa»

A D
Puc. 37. Tpanerus ABCD

[1 [1 [1

Puc. 38. BeicoTsl Tpameruu

5.1. OnpepeneHve Tpaneuumn

Kax wmsBecTHO, J1T000# mapaJjesorpaMM HMe-
eT JBe Taphl MapaJijieJbHBIX CTOPOH. PaccmoTpum
Telepb YeTHIPEXYTOJbHUK, KOTOPBI HMMEET TOJbKO
OfHY Tapy IlapaJiiejbHBIX CTOPOH.

OnpepeneHune

Tpaneumen Ha3blBAETCH YETbIPEXYTONbHMK, Y KOTOPOro
[BEe CTOPOHbl MapannefibHbl, a [Be Apyrne He mapan-
nenbHbl.

IlapaienbHble CTOPOHBI TPAIEIINK HA3BIBAIOT
ee OCHOBaHWUSIMW, a HemapaJljieIbHbIE CTOPOHBI —
6okoBbIMU cTOpoHamu. Ha pucynxke 37 B Tpare-
nuu ABCD cropoubi AD u BC ABIATCA OCHO-
BauuamMu, a AB u CD — OOKOBBIMH CTOPOHAMU.

Yrubel, IpuieKalnue K OIHOM OOKOBOI CTOpPOHE,
SABJSIOTCA BHYTPEHHUMU ONHOCTOPOHHUMM IIPH Tia-
PaJLIeIbHBIX IPSIMBIX, HA KOTOPBIX JIesKaT OCHOBAHUS
Tpanernuu. Ilo Teopeme 0 CBOHCTBe IapajliebHBIX
MPAMBIX U3 9TOTO CJEAyeT, UTO CyMMa YIJIOB Tparle-
uu, IpUIeKaInux K O0KOBOI cTopoHe, paBHa 180°.
Ha pucynre 37 LA+4£B=/ZC+4£D=180°.

OnpepeneHue

BbicOTOM Tpameuuun Ha3biBaeTcs MnepneHanKynsap,
MPOBEAEHHbIA 13 TOYKM OLHOMO OCHOBaHWS K MPSMOW,
cofiepxallen Apyroe OCHOBaHMe.

OueBuHO, UTO B TpAIEIUXd MOKHO IIPOBECTH
0eCKOHEeUHO MHOTO BBEICOT (pmc. 38),— Bce OHU paB-
HBI KaK PACCTOAHUS MEXKJY IapajlieIbHBLIMU MPd-
MBIMU.

Yarre Bcero B MPOIECCE PEIEHUA 3a]au BBICO-
ThI MIPOBOJAT U3 BEPIIUH YIJIOB IPU MEHBIIIEM OCHO-
BaHUU TPATeIUH.
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H

L]

Puc. 39. IIpamoyroasHas
Tpanenus

A D

Puc. 40. PaBHoGegpennasa
tpanenua ABCD

42

5.2. YacTtHble cnyyam Tpaneuuun

Kax cpemu TpeyroJbHMKOB U IIapaJjeJio-
rpaMMOB, TaK W CpeIu TpPalenuil BBIAEIAIOTCA OT-
IeJIbHbIe BHUBI, O0Jiamalolyue SOMOJHUTEJIbLHBIMU
CBOIICTBAMM.

OnpepeneHune

MpsiMoyronbHOM Tpaneuuemn Ha3biBAeTCs Tpanewuus,
B KOTOPOWV OfiHa 13 OOKOBbIX CTOPOH MeprneHAVKyspHa
OCHOBAHUSM.

Ha pucynxe 39 msobpakeHa IpAMOYTroOJIbHAS
Tpamenud. Y Hee JBa MPAMBIX yIjla IpU MeHBIeH
0OKOBOI1 CTOPOHE. dTa CTOPOHA OLHOBPEMEHHO SIBJIS-
eTcd U BBICOTOH Tpanemuun.

OnpepeneHune

PaBHoGeppeHHOW Tpanewumven Ha3blBaeTCs Tpanewums,
B KOTOPOW OOKOBbIE CTOPOHbI PaBHbI.

Ha pucynxe 40 msobpakeHa paBHOOeApeHHAs
rpaneniud ABCD c¢ 60OKOBBLIMH cTopoHamMu AB
u CD. Unorma paBHOOEIPEHHYIO TPAIEIUIO0 TaKiKe
Ha3bIBAIOT PABHOOOKOI MM PABHOOOUHOIL.

Y paBHOOEZPEHHOI Tpamenuu TaK JKe, KaK
U Y paBHOOEIPEHHOTO TPEYTOJbHUKA, YIVILI IIPU OCHO-
BaHUU PaBHHL. [[oOKasKeM 9TO B CJEAYIOIIEl TeopeMe.

Teopema (cBOMCTBO paBHOGeapeHHOM
Tpaneuun)

B paBHOGeppeHHOW Tpamewuu yribl MpU OCHO-
BaHUN pPaBHbI.

Joka3aTenbCTBO

0 Ilycrs ABCD — paHHas Tpalelus,
AD|BC, AB=CD.

Ilepen mauajoM AOKAas3aTeIbCTBA 3aMETUM, UTO
9TOH TEOPEeMOU YTBEP:KJAEeTCS PABEHCTBO YIJIOB IIPU
KasKJIOM M3 ABYX OCHOBAHWI TpameInuu, T. €. HE00XO-
IUMO JOKas3arh, uto LA=/D u £LB=/C.
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A B C D

1 1

Puc. 41. BricoThl, IpoBe-
JEeHHBIe U3 BEPIIUH TYIBIX
YIJIOB, OTCEKAIOT OT PaB-
HOOEIPEeHHOM Tpameruu
pPaBHBIE TPEYTOJbHUKHU

Puc. 42

ITpoBenem BoicoTsl BB, u CC, u3 BepIINH Ty-
MIBIX YTJIOB ¥ PACCMOTPUM IIPAMOYTOJbHBIE TPEYTOJIb-
auku ABB, u DCC; (puc. 41). ¥ sux AB=CD
KaKk OOKOBBIE CTOPOHBI pPaBHOOEAPEHHOI Tpaie-
nuu, BB =CC, Kak pacCTOSHHA MexAy IapaJt-
aenbHbIMU OpambiMu AD u BC. CiemoBaTesbHO,
AABB, =ADCC, mno runoreryse u karery. OTcrona
caenyer, uto LA=/ZD. Yrael tpaneniuu B u C
TaK’Ke PaBHBI, IIOCKOJbKY OHU JOIOJHAIOT PaBHBIE
yruel A u D mo 180°.

Teopema moxasana. Wl

Nmeer mecTo Takike oOpaTHOE YTBEpP:KAEHTE
(npu3Hak paBHobGegpeHHON Tpaneuun):
ecnun B Tpaneummn yribl NPy OCHOBaHMMN PaBHbl, TO
Takas Tpaneuus siBnsieTcs paBHobGeapeHHOM.

IoraxxuTe 9TOT (haKT CAMOCTOSTEIBHO.

3anava
MeHblwee ocHoBaHWe pasHO6eapeHHOW Tpaneuuu pas-
HO 6OKOBOW CTOpOHe, G AMArOHAMb MepneHAUKYNApHa
60KOBOW CTOpOHe. HaliauTe yrnbl Tpaneuuu.

PeweHue
TTycTb AaHa pasHobeapeHHas Tpaneuusa ABCD, B ko-
Topoin AD|BC, AB=BC=CD, BD LAB (puc. 42).
TTo ycnosuto 3amaum TpeyronbHuk BCD  pasHo-
6eapeHHbI ¢ ocHosaHuem BD, 1. =22;
C ApYrouh CcTopoHbl, Z1= /3 Kak BHYTpeHHue Ha-
KpecT nexaljme npu napannesibHeIX npsmeIx AD
m BC u cekywer BD. Tlycte rpaaycHas me-
pa yrna 1 paBHa X, Toraa B [AGHHOM Tpaneuuu
ZA=2sD=2x, ZB=2C=x+90. Tlockonbky cym-
Ma yrnos, npuiiexawmx K 60KOBOU CTOpOHe, COCTAB-
naet 180° umeem: 2x+x+90 =180; 3x =90; x = 30.
CnepoeartenbHo, ZA=2D=60° «B=./C=120°

Otset: 60° un 120°.
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44

5.3*. [locTpoeHne napannenorpaMmmoB
U Tpaneuumn

3amauy HaA IOCTPOEHHE IIapaJjjieorpaMMOB
¥ Tpalleluil YacTO PeIaloT MeTOJOM BCIIOMOTaTeNIb-
HOT'O TpeyrojbHuKa. HamoMHUM, YTO IJIsT 5TOTO HEoO-
XOIMMO BBIJEJUTH B UCKOMOU (hUType TPeyroJbHUK,
KOTODBIA MOMKHO IIOCTPOUTEH IIO0 MMEIOIMMCA HaH-
HBIM. IlocTpoMB ero, ImoJydyaeM [OBe WJIU TPU Bep-
IIUHBI HMCKOMOI'0 UYeTBIPEXYTOJbHUKA, a OCTAJIbHbBIE
BEPINIUHBI HAXOAUM II0 HAaHHBIM 3aJauM.

3aaava
TTocTpoiiTe napannenorpamm no ABYM AUGrOHAMAM
W yrny mexay HUMMW.

PeweHue
Tycte d; u d, — AaHHLIE AuaroHanu napanneno-
rpamma, o — yrosn mexay HUMMW.
AHanus
TTyctb napannenorpamm ABCD noctpoeH (puc. 43).
TpeyronbHuk AOB MOXHO NOCTPOUTL MO ABYM CTO-

dl

POHAM U yrny mexay HUmu (AO=—, BO:il
2 2

ZAOB = oc).

Takum 06pasom, MbI MOSyYUM BepluMHBI A U B
WCKOMOrO Mapannenorpamma.

BepwuHsr C u D moxHo nonyuuts, «yasous» oT-
pesku AO wu BO.

TToctpoeHue

1. Paspenum otpesku d; u d, nononam.

2. Tloctpoum TpeyronbHuk AOB no asym ctopoHam
W yrny mexay HUMW.

3. Ha nyyax AO u BO otnoxum otpeskn OC = A0
u OD=BO.

4. TlocneposatensbHo coeavHum Toukm B, C, D un A.
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A a E b-a D
Puc. 44

Loka3atenbcteo

YerterpexyronbHuk ABCD — napannenorpamm, no-
CKOMbKY MO MOCTPOeHuto ero amaroHann AC u BD
TOYKOW nepeceyeHUs Aenstcs nononam. B stom na-
pannenorpamme ZAOB=o0 (no noctpoeHuto),

Ac=32-4d,8D=2.2-4d,
2 2

WccnepnosaHue
3anava UMeeT eAUHCTBEHHOe pelleHUe Npu JIHO6BIX
3HaYeHuax d, d, u o.

B HEKOTOPBIX Cay4dYadX IOJdA IIOCTPOEHMA BCIIO-
MOTraTeJIbHOI'O TPEYTOoJbHUKA Ha PHUCYHKE-aCKUu3e
H6‘06XOJ.'[I/IMO IIPOBECTU AOIIOJIHUTEJIbHBbIE JIMHUU.

3aaaua
TTocTpoiiTe Tpaneuuro MO YeTbIpemM CTOPOHAM.

PeweHue
Tlyctb @ u b (a<b) — ocHoBaHWa uckomoit Tpa-
neumMm, ¢ U d — ee 6OKOBbIE CTOPOHLL.
AHanus
TTyctb uckomas Tpaneums ABCD noctpoeHa (puc. 44).
TTposenem uyepes BsepwuHy C npamyro CE, napan-
nensHyro AB. Torma ABCE — napannenorpamm
no onpeaeneHuto, cnegosarensHo, CE = AB = c. Kpo-
me Toro, AE=BC=a, cnegposarenbHo, ED=b-a.
BcnomoratenbHerd  TpeyronbHuk ECD  moxHO no-
CTPOUTb NO Tpem cTopoHam. Tlocne 3Toro Ans no-
nyyeHus sepwuH A u B Hapo otnoxwutb Ha ny-
ye DE W Ha nydye c Havanom B Touke C, napan-
nensHom DE, oTpeskm anuvoin a.
TTocTpoeHue
1. Tloctpoum otpesok b-a.

2. Tloctpoum TpeyronbHuk ECD no Tpem cTopoHam
(EC=c, CD=d, ED=b-aq).
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3. Tloctpoum nyu, npoxoaswuii vepes Touky C
u napannensHei DE. Tlpu 3ToM nocTpoeHHbIN
nyy u nyy DE ponxHbLI nexatb No OfHY CTOPOHY
oT npamon CD.

4, Ha nyye DE o1 toukm E otnoxum otpe-
30k EA=a, Ha nyye ¢ Hauanom C — OTpe3ok
CB=a.

5. CoeauHum Touku A u B,

Loka3atenbcteo

TTo noctpoeHuro BC||AD, BC = AE = a, cneposatens-

Ho, ABCE — napannenorpamm no npusHaky. Otctoaa

AB=CE =c. Kpome TOoro, AD=a+b-a=b, CD=d.

CneposatenbHo, ABCD — wuckomaa Tpaneuus.

MUccnenosarue

3aaaya UMeeT efUHCTBEHHOe pelleHWe, eCcn Yuc-

na b-a, ¢ v d ynosneTsopstoT HepaseHcTBY Tpe-

YTOnbHUKa.

Bonpocbl n 3apaum

@ YCTHbIE YINPAXHEHNA

138. Moryr 1u ocHOBaHMA Tpamenuu ObITh paBHEIMHU? Ilouemy?
139. MoryT 11 GLITH PaBHBIMU:
a) cocellHMe YTIJIbI TPaIelul;
0) mpoTUBOJIEIKAIIIMIE YIJIBI TPATIEITNN?
140. O6sa3aTenbHO JIM YIVIBI TPAalelny, IPUJIeKAIe K 00IbIIeMy OCHO-
BAaHMIO, JOJIKHBI OBITh ocTpbiMu? IlpumBesnTe IpUMeEpHI.
141. Moser nu paBHOOeApeHHAs Tpamenus ObITh IPAMOYTOJBHOMH?

142. Mosxer i1 BbIcOTa Tpamernuu ObITh 60JbIle GOKOBOW CTOPOHBI; GBITH
paBHOI OOKOBOII CTOPOHE?
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143. uaronanu Tpanenuu ABCD (AD|| BC) mepecexaioTca B Touke O.
a) Mo:xer au tpeyroibHukK AQOD OBITH PaBHBIM TPEYTOJbHU-
Ky BOC?
0) Mo:xer am TpeyroabHuK AOB OBITL PaBHBIM TPEYTrOJb-
uuky DOC ?
144. Moxer 1u TOuKa IepecedyeHHs AMATOHAJEH Tpalenuy OBITH cepe-
OIVHOH KaKJOM M3 HUX; ONHON M3 HUX?

@ ’PAOUNYECKUE YTPAXXHEHUA

145. Haueprure napamnemorpamm ABCD u mposefuTe B HeM BBICO-
try CH Tak, uToObl moamyuuiaack Tpamenus ABCH .
a) Ompepenute Bujg tpaneruu ABCH.
0) fABnseTcsa s BBICOTOM Tpamenuu Jio0as BBICOTA IIapaJiieJio-
rpamma? IlpuBemuTe KOHTPIpPUMED.
=> 146. Haueprute paBHOOeApeHHLIH TpeyronbHuk AMD ¢ ocHOBaHH-
em AD. Ormerbre Ha cropoHe AM Touky B u mpoBenuTe uepe3 Hee
IpPAMYI0, mapaienbuyio AD.OrMmerbTe TouKy C — TOUKY IepeceueHus
9TON MPAMON €O cTopoHOr MD.
a) Ompenenute Bujg tpamneruu ABCD.
0) IIpoBeauTe AuaroHa u Tpamenuu. MisMepbre U CPaBHUTE UX JAJIUHBL.

@ NMACbMEHHDbIE YTMNPAXXHEHNA
YpoBeHb A

147. Halizure HemsBecTHBIE YIJIBL:
a) rpanenuu ABCD c ocuoBaruavu AD u BC, ecniu /£ A=40°,
ZD=50%
0) paBHOOEIPEHHON Tpamenuu, OAUH U3 YIJIOB KOTOPOil paBeH 58°%
B) IPAMOYTOJLHONM TpaNeluu, HAaMOOJBIIUNA YroJl KOTOPOH B TpuU
pasa 6oJbIlle HAaWMEHBIIIero yrJa.
—> 148. Haiigure Heus3BeCTHBIE YTJIBL:
a) paBHOOEIPEHHOI Tpamenuu, B KOTOPOM BBHICOTA, IIPOBeIEHHAA
13 BEPIINHBI TYIIOr0 yIJia, 00pasyeT ¢ 60KOBOII CTOPOHOI yrou 22°;
0) IpAMOYTOJIbHOM Tpalenuu, KOTOPYIO AUaroHab, IIPOBEIeHHAS
13 BEPIIMHLI TYIOr0 yIja, AEJUT Ha OBA PaBHOOEIPEHHBLIX IIPd-
MOYTOJIbHBIX TPEYTOJIbHUKA.

47



MABA |. YeTbipexyronbHUKN

149. B paBHOOeZpeHHON Tpaleluyu BBICOTA, NPOBeleHHAs N3 BePIIHU-
HBI TYIIOTO yIJIa, OEJUT OOJIbIllee OCHOBaHWE HA OTPE3KM IJNHOI 6 cM
u 30 cm. Haiimure MeHbIllee OCHOBAHUE TPAIEIUU.

—> 150. Mensimee ocHOBaHUe paBHOGeIpeHHOH Tpameruu paBHO 10 cM.

Haiigure Gosbiliee OCHOBaHWE TpAIENWH, €CJAU BBICOTA, MPOBEAEHHAS
73 BEpIIVHBI TYMOTO yIJia, NeJUT ee Ha OTPe3KU, OAWH U3 KOTOPBIX
paBeHn 3 cM.

151. [Mokaxkwure, uTo cymMMa IPOTUBOJEKAIIUX YIVIOB PABHOOEIDPEHHOM
rTpamenuu paBHa 180°.

YpoBeHb b

152. Haiigure yrubr:
a) paBHOOEIPEHHON Tpameluu, ecJu Pa3HOCTh MBYX €€ IIPOTHUBOJIE-
sKamux yrioB pasBHa 80°;
0) IpAMOYTOJIbHOM TPAIEIINY, B KOTOPOIl JUAaTrOHAJb ABJIAETCA Ouc-
CEeKTPUCOI TYIIOTO yIyia M 00pasyeT ¢ MeHbIIell OOKOBOM CTOPO-
HOU yroa 35°

—> 153. Haiigure yriasm:

a) IPAMOYTOJBHON TpAIeIy, €CJIU OTHOIIeHNe HamOOJIbIIIero u Hau-
MEHBIIIeT0 M3 HUX PaBHO 3 : 2;

0) paBHOOEIPEHHO Tpaleliny, MeHbIllee OCHOBaHME KOTOPOH paBHO
OOKOBOII CTOPOHE M BABOE MEHbLIIEe OOJILIIIEr0 OCHOBAHUA.

154. B rpaneniuu ABCD uepes BepminHy B mpo- B C
BenmeHa mpamad BK , mapajenbHas cropone CD
(puc. 45).
a) Horasxkure, uro KBCD — mnapaJJe-
JIOTPaMM. A K D
0) Haifizure mepuMeTp Tpamemuu, ecau
BC=4 cm, P, 5 =11cwm. Puc. 45

—> 155. B paBHOGenpeHHO! Tpamenuu cepeiuHa GOJBIIET0 OCHOBAHHUSA CO-

48

eIVHEHa C BepIIMHAMHN MEHBIIIero OcHoBaHUsA. IIpu aToM 00pasoBauch
TPU PaBHOCTOPOHHUX TpeyroJbHuKa. Haiigure:
a) yIJIbl TpAIeINN;
0) mepuMeTp Tpamelnuu, eCcau IIepUMeTP OZHOTO TPeyTroJbHHKA pa-
BeH 12 M.
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156. Iuaronausb paBHOOEAPEHHON Tpalenuy AeJIUT IIOII0JAM €€ OCTPBII
yros, paBubiii 60°. HailimurTe mepuMeTrp Tpamenuu, ecJad ee MeHbIIee
OCHOBaHMe paBHO 15 cwm.
—> 157. [Iuaromanb paBHOGeApPEHHOH Tpalelyuy [eJUT IOIOJAM ee TYIOi
yrosi. HaiimuTe mepuMmeTp Tpamelniu, €CJU ee OCHOBAHWS PaBHBI D cM
u 10 cm.
158. JJoxaxute, 4TO GUCCEKTPHUCHI YIVIOB TPAICIWH, IPWISKAIINX K 6O-
KOBOII CTOpPOHE, MePHeHIUKYIIPHEI.
159. ITocrpoiire:
a) mapaJijeJorpaMM II0 JBYM CTOPOHAM U AMATOHAJIH;
0) poM6 IO CTOpPOHE U AMATOHAJIN;
B) paBHOOEIPEHHYIO TPAIEIUI0 IO OOJILIIIEMY OCHOBAHUIO, OOKOBOI
CTOPOHE M OCTPOMY YTJIY.
—> 160. TIlocrpoiire:
a) poMb6 IO yIVIy ¥ AWATOHAJH, IPOTUBOJIEKAIIEN 3TOMY YIJIY;
0) IpAMOYTOJIbHUK II0 AUATOHAJIM U YTy MEXKIY AUarOHAJIIMU,;
B) IPAMOYTOJLHYIO TPANEInio MO0 MEHBIIIEMY OCHOBAHUIO, OOJIBLIIIENH
OOKOBO#1 CTOpOHE 1 OOJIbINIel AuarOHAJIN.

YpoBeHb B

161. Iuaromasp meauT paBHOOEAPEHHYIO TpaIleluio HA [Ba paBHOOEH-
PEeHHBLIX TpeyrojbHUKa. Haiigure yribl Tpamemum.

—> 162. [InuHBl GOKOBBIX CTOPOH TpaIeNuu PaBHLI 2a, a AJIUHBI OCHOBA-
Huit — T7a u 9a. Haligure yrinl Tpamenuu.

163 (onopHaf). Juazonaaru paenoGedpeHHoOl mpaneyuu paeHbL,
u Haobopom: ecniu Ouazowanu mpaneyuu PA6HbL, MO OHA PA6HOGED-
pennas. Jlokaxure.

—> 164 (onopHas). Juazonanu paenobedpennoii mpaneyuu o6pasy-
I0m c ee OCHO8aHUeM pasdHbLe Yzabl, U HaoGopom: ecau duazonanu
mpaneyuu 006pa3yrom ¢ ee OCHO6AHUEM PABHbLE Y2/bl, MO MpPAneyus
pasnobGedpennas. [oxakure.

165. Ilocrpoiire:
a) mapaJesorpaMM Mo CTOPOHEe, MUATOHAJU U YTy, TPOTUBOJIEKA-
IeMy 9TOH JuAaTOHAJIN;
0) poM6 10 BBICOTE U AUATOHAJIH;
B) TPAIENUIO0 IT0 OCHOBAHUAM U JUATOHAJIAM.
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—> 166. IlocrpoiiTe:

a) MPAMOYTOJILHUK II0 AMATOHAJIU U IEePUMETPY;

0) poM0 II0 BBICOTE M OCTPOMY YIJIV;

B) PaBHOOEIPEHHYIO TpAIleIio II0 PA3HOCTH OCHOBAaHUI, GOKOBOM
CTOpPOHE U IWATOHAJIU.

@ NMOBTOPEHWME MNEPEA N3YYEHUEM § 6

TeOpETVIHECKVIVI MaTepuan
¢ TIPpHU3HAKU IIapaJljieJIbHBIX IIPAMBIX; 7 xnacc, § 14, 15
® CBOMCTBA IIapaJjijieIbHbIX HNPSIMbBIX.

3agaun

167. Touku D, E u F — cepegurael cropor AB, BC u AC pas-
HOCTOpOHHero Tpeyroiabuuka ABC coorBeTcTBeHHO. [[oKasKuTe, UTO
yeTbipexyroabiuk ADEF — pom0. HasoBure npyrue pom0ObI, Tpems
BEPIIMHAMU KOTOPBLIX ABIAOTCS Touku D, E u F.

168. Orpesku AD u CE — paBHBIe BBICOTHI TpeyroabHuka ABC.
Horkaxxkure, uro TpeyroabHuK DBE paBHOOEIPEHHBIMH.



§ 6. Teopema daneca.
CpepHue NUHUN TPEYyrosibHUKA
N Tpaneuum

Puc. 47. K mokasareibCTBY
Teopemsl Pajeca

6.1. Teopema Paneca

Iia pajnbHEWIero M3y4yeHWs CBOWCTB Tpare-
UK JOKAKeM BaKHYI0 TeopeMmy.

Teopema (danéca)

MapannenbHble npsimblie, KOTOopble nepecekaloT
CTOPOHbI Yyrna M OTCeKalT Ha OAHOM U3 HUX
paBHble OTpe3KU, OTCEeKaloT paBHble OTPe3Ku
M Ha ApYyron CTOpPOHe.

Joka3aTenbCcTBO

U Ilyers A,, A,, A, — TOUYKH Iepecedye-
HUA MapaJiieJbHBIX IPAMBIX C OJHOM M3 CTOPOH
JaHHOrO yria, a B, B,, B, — COOTBeTCTBYyIOIHe
TOUKHU IepeceueHus dTUX IPAMBIX C IPYroil CTO-
poHoii yria. Jloxkaskem, uro ecau A A, =A,A,, To
B B, = B,B, (puc. 46).

IIpoBenem uepes Touky B, mnpamyro CD, ma-
pannenbnyo AA, (puc. 47). YeTeIpeXyroJbHUKH
A,ACB, u A;A,B,D — mnapaJjejorpaMMbl 110 OI-
penenenuto. Torma A A,=CB,, A,A,=B,D, a no-
ckonbKy A A, =A,A,, o CB,=B,D.

Paccmorpum tpeyroneruku B,B,C u B,B,D.
YV mux CB,=B,D no noxkasanHomy, £1=42 xax
BepPTUKAJbHBIE, & /3= /4 KaK BHYTPEHHNE HAKPECT
JiexKalllie IIPHU MapaJiiebHbIX NpAMbBIX A B, u A;B,;
u cexymeit CD. Cnenosarensuo, A B,B,C=AB,B,D
0 BTOpPOMY INIpU3HAaKy, oTKyja B, B, = B,B,.

Teopema gmoxaszana. l
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3aMeTUM, UTO B YCJIOBUM [JaHHOU TEOPEMBI
BMECTO CTOPOH VyTIJia MOKHO paccMaTpUBaTh JBe
MPOM3BOJIbHEIE TPSIMble, OTOMY Teopema Paseca
Mo:KeT (OPMYJIMPOBATHCA W CJAEAYIOMUM 006pasoMm:
napannenbHble MNpsiMble, KOTOpble Mnepeceka-
IOT ABe AaHHble MpsiMble U OTCEKAlT Ha OAHOW
M3 HUX paBHble OTPe3KW, OTCeKaloT paBHblie OT-
pe3kn 1 Ha apyrov NpsiMow.

3aaava
Pasnenute AAQHHBIN OTpe3OK HA N PABHLIX 4YaCTel.
PeweHue
Pewum 3apavy ans n=3, T.e. pasfenum AGHHLIN
oTpe3ok AB Ha Tpu pasHbie uacTu (puc. 48).
[ns 3Toro nposeaem U3 TOYKU A NpPOU3BOJIbHBIN
nyy, He AONOMHUTENbHLIM K nydy AB, u otnoxum
Ha Hem pasHble oTpeskn AC, CC, u C,C,. TTposeaem
npamyro C,B ¥ napannenibHbie e npsmbie Yepes
Puc. 48. lesterue oTpeska Toukn C; u C,. Tlo teopeme &aneca 3TU npsmbie
Ha PaBHbIE YaCTHU AeNaT OTpe3oK AB Ha TPU paBHbIE YACTWU.
AHQIOTUYHO MOXHO Pa3AesIUTb NMPOU3BOSbHLIN OTpe-
30K Ha ntoboe KOMUYeCTBO PABHLIX YaCTeW.

A Bl B/ B

/\\E 6.2. CpegHAs NMHNA TpeyrosibHUKa

TeopeMa dajeca momoraer uccjaengoBaThb eIre
OOHY BaXHYIO JIMHUIO B TPEYIOJILHUKE.

S
Q

OnpepeneHne

CpegHen NUHMEN TPeyronbHUKA Ha3blBAeTCs OTpe-
30K, COEMHADLIMIA CepefiMHbl [ABYX €ro CTOPOH.

i

6 ' Ha pucynke 49, a orpesok DE — cpenHsas
Puc. 49. Cpenmsas iuHuS auausa TpeyroabHuka ABC. B J11000M TpeyrosbHUKE
TPeyTOJIbHUKA MOKHO ITPOBECTH TpH cpemHme guuuu (puc. 49, 0).
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A 7 C

Puc. 50. K moxasarenncTBy
CBOIICTBa CpeaHel
JIMHUU TPEYroJbHUKA

D
B N

Puc. 51. Cepenunsr cro-
POH YeTBIPEeXyIr'oJIbHU-
Ka ABCD — BEPILINHEBI
ImapaJjijaejorpaMmma

Teopema (CBONCTBO CpeaHEN NMNHUN
TpeyronbHUKa)

CpenHssi NUHUA TpeyrofnbHUKa napannenbHa
OHOWN U3 ero CTOPOH M paBHa MONOBMHE 3TOWN
CTOPOHDI.

[loka3aTenbCTBO

1 Ilycte DE — cpemHAs JUHWUA TPEYroJb-
unka ABC (puc. 50). Hokaxkem cHauaja, dUTO
DE|| AC. IlpoBemem uepes3 TOuKy D mpamyrio, ma-
pannenpayio AC.Ilo Teopeme @ajeca oHaA mepeceveT
orpe3ok BC B ero cepenuse, T.e. OyIeT coiep:KaTh
otpesok DE. Caemoarenwno, DE || AC.

IIpoBegem Temeps cpepuiool JuHuio KEF.
Ilo TombKO UTO JOKa3aHHOMY OHa OyaeT IapaJ-
nenbHa cropone AB. Yeroipexyronbauk ADEF
¢ IIONApHO IapaJiieJbHBIMU CTOPOHAMH IIO OIIpe-
JIeJIeHNI0 SABJSETCA IapaJjejorpaMMoOM, OTKyAa
DE = AF. A mockoasKy Touka F — cepemuna AC,

T0 DE = lAC.
2

Teopema moxaszana. Ml

OnopHasa 3apaya (Teopema BapuHboHa)
CepeaunHbl CTOPOH YeTbIpexyrofibHUKa SIBAAIOTCA
BepwnHaMu napannenorpamma. [okaxute.

PeweHue

TTyctb Toukm K, L, M, N — cepeauHbI CTOpOH ue-
TeIpexyronbHuka ABCD (puc. 51). Tlposepem awua-
roHans BD. Otpesku KN u ML — cpeaHue nu-
HUM TpeyronbHukos ABD u CBD cootBeTcTBEHHO.
TTo cBOMCTBY cpefiHell JIMHUU TpPeyronbHUKA OHU
napannenbHbl cTopoHe BD u paeHbI ee nonosuHe,
T.e. MapannefibHLI U pasHel Mexay coboii. Toraa
No MNPU3HAKY NAPANNeNorpaMMa YeTbIpeXyrosb-
HUK KLMN — napannenorpamm.
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6.3. CpegHaa NMHUA Tpaneuuun
OnpepeneHune
Cpep,He|7| nuHnen Tpaneunn Ha3blBaeTCd OTPEe30K,

B C CoeAMHSIOLIMIN cepeanHbl OOKOBbIX CTOPOH TpameLuu.
E/ \F Ha pucynke 52 orpesok EF — cpenHssa Jiu-
/ Husa tpanenuu ABCD.

A D Teopema (CBOMCTBO cpegHen NUHUM Tpaneuumn)
Puc. 52. Cpenmss umms CpepHss NMHUSA Tpaneuun napanjiefibHa oCHoBa-
Tpamenuu HUSIM U paBHA UX MOJyCyMMEe.

[loka3aTenbCcTBO
(0 Ilycts EF — cpegHAs JAHWS Tpaie-
nuu ABCD c ocuoBanuavMu AD u BC (puc. 53).
B ¢ IIpoBegem nmpsamyio BF u ormMeTuM TOuky G — TOU-
Ky mepeceueHusa npambix BF u AD. Paccmorpum
E F tpeyroabauku BFC u GFD. Y uux FC=FD,
2 . mockoabky F — cepeguna CD, £1=/2 Kakx Bep-
A D e TUKaJbHBIE, a £3=/4 KaK BHYTPEHHUE HaKpeCT
JeKaliue Ipyu HapaieabHbIX npambix BC u AD
Puc. 53. K oxasarens: u cerymeit CD. Cnemoarenvno, A\ BFC=AGFD
CTBY CBOMCTBa cpejHei Mo BTOpPOMY IpuU3HakKy, oTkyma BF=FG. Tor-
JVHUA TPamenuu na mo ompexpenenuio EF — cpemHsda JUHHUS Tpe-

yroabauka ABG. Ilo cBoiicTBY cpemHei Ju-
Hum Tpeyroabauka KEF || AG, nostromy EF | AD
u EF| BC. Kpome Toro, m3 JOKa3aHHOTO pPaBeH-
CTBa TPeyroJbHuKoB ciaexyer, uro BC = DG, oTky-
na AG=AD+DG=AD+ BC. Ilo cBoiicTBy cpenHeit

1 1
JMHUHU TpeyroibHuKka EF = EAG = E(AD +BC).
Teopema mokxazana. Hl

3aaava
Yepes TOUKM, Aensiyme 6OKOBYHO CTOPOHY Tpanmeuumu
Ha TpWU paBHbIE 4AcTW, MpoBedeHbI Mpsmble, Mnapan-
NenbHble OCHOBAHUSM Tpaneuuu. Hanaute aAnu-
HbI OTPe3KOB 3TUX MPSMBIX, 3AKSIFOYEHHbIX BHYTpPU
Tpaneuun, ecnu ee OCHOBAHUS pasHbl 2 M U 5 m.
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PeweHue

C TycTb 8 Tpanmeuun ABCD ADJBC, AA =AA =AB

(puc. 54). Tlo Teopeme &aneca napannenbHele nps-
2 MbIe, KOTOpble MpOXOAST uYepe3 TOuku A U A, OT-
1 X D, cekatoT Ha 6okoBoW cTopoHe CD paBHble OTpes-
/ 5 D kn, T.e. DD, =DD, =D,C. Toraa no onpeaeneHuro
AD, — cpeaHss nuHua Tpaneuum AADD, AD, —
cpeAHaa nuHua Tpaneuumn ABCD,. TTyctb AD, =X Mm,
AD, =y m. Tlo ceolicTBy cpeaHelt NUHUKU Tpaneuuu
UMeeM CcuUcCTemy:

Puc. 54

_y+5
X= > {2x—y=5, {x:4,
x+2 |2y-x=2; [y=3.

.

2

OteT: 3 M U 4 m.

Bonpocbl n 3apaun
@ YCTHbIE YNPAXKHEHUA

169. Orpesok DE — cpenuas aunaus tpeyroabanka ABC (cum. puc. 49, a).
a) OnpenenuTre Buj ueTbipexyroabuuka ADEC.
0) HasoBuTe MemmaHy TpeyroJbHUKA, WHCXONAIIYI0 K3 BEPIIH-
HEI A.
170. Mosker 11 cpefHAsA JUHUA TPEyroJbHUKA OBITH IEepHeHINKY/IAPHON
€ro CTOpPOHE; ABYM €ro cTopoHam?
171. MoryT 11 cpefHue JUHUM TPEYTOJbHUKA OLITH PABHBIMHU 3 CM, 4 ¢M
u 10 cm? Ilouemy?
172. B rpeyroasanke ABC nposegeHa cpegnsas muHua DE, mapajeib-
Hada cropore AC.B Kaxom orHomenuu npavas DE geaut menuany BM ;
BeicoTy BH ?
173. Cepenunbl OCHOBaHUH Tpalenuy COeJUHEHBI OTPe3KoM. SIBisercsa u
OH cpefHell JuHMell Tpamerun?
174. Mosxer 11 cpeiHAsa NUHUS TPaely ObITh MEeHbIIe 000X ee OCHO-
BaHWM; PaBHOW OZHOMY W3 OCHOBAHUII?
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175. Moser nu cpefHAs JIUHUS TPalelUy IIPOXOAUTHL Yepe3 TOUKY IIe-
peceuenus auaronasei? Ilouemy?

@ FrPAOUYECKUE YTPAXXHEHUSA

176. Haueprute tpeyronbEuk ABC. OTmersTe Ha cTOpoHe AB TOU-
ku A, A, u A; Tak, 4ToOBl OHM MeJUJIH OTPe30K AB Ha dYeTbIpe
paBHBbIe yacTu. IIpoBenuTe uepe3 9THM TOUKH IIPAMEBIE, IIapaJijieIbHbIe
cropone AC, 1 0003HAUbTE TOUKM UX IlepeceueHus co cTopomoii BC
oyxksamu C;, C, u C, COOTBETCTBEHHO.
a) ismeprpTe 1 cpaBHHUTE AJIMHBI OTPE3KOB, Ha KoTopble Touku C,,
C, u C, pmenar cropory BC.
0) BoigesimTe KpacHBIM I[BETOM CPEIHION JUHHUIO TPEyroJbHU-
ra ABC.
B) Beigenure cuHUM IBeTOM cpefHIono juHuI0 Tpanenuun AA,C,C.
=> 177. Haueprure tpeyronsauk ABC.OtmersTe Touku D, E u F — ce-
penunsl cropod AB, BC u AC coorBercrBeHHO. COoeqUHNTE OTMEUYEH-
HbIe TOUKU.
a) Ompenmenure BuUj ueThipexyroabHuka ADEF.
0) Ompenenute Buj uerThipexyroiabauka ADEC.
B) HasoBuTe Bce TPEyroJbHUKHN, KOTOPBIE PaBHBI TPEYTrOJbHU-
Ky DEF . 3anuinure cOOTBETCTBYIOII[IE PABEHCTBA.

@ NMACbMEHHDbIE YTPAXXHEHUA
YpoBeHb A

178. Ilo mamHBEIM pucyHKa 55 HalizuTe X, ecau a || b.

Puc. 55

—> 179. Yepes cepequny D croporsl AB rtpeyrompamka ABC mpoBeneHa
mpsMasi, Kortopas mapaJjimenabHa AC u mepecekaeT cropony BC B Tou-
Ke E. Hatigute BC, ecitu BE =8 cwM.
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180. Cropors!l TpeyrompHuKa paBHBL 12 cMm, 16 cm n 20 cm. Haligure
CTOPOHBI TPEYTOJbHUKA, BEPIIMHAMU KOTOPOIO SBJSIOTCA CEPEIUHBI
CTOPOH JAHHOI'O TPEYTrOJbHHUKA.

—> 181. Cpeguas IUHUA PABHOCTOPOHHETO TPEYTOJLHMKA DaBHA 3,5 CM.
Haiinure mepumeTp TpeyroJbHUKA.

182. oxaxute, uTo CcpefHNMe JWHUK TPEYTOJILHUKA AEIAT €ro Ha de-
TBIPE PABHBLIX TPEYIOJLHUKA.

183. Cpennsas nuHMA TPEyroJbHMKA OTCEKAeT OT Hero Tpalemuro ¢ 6o-
KOBBIMU CTOPOHAMU 3 M M 4 M U MeHbIIUM OcHOBaHuMeM 5 M. Haimure
MepuMeTp TPeyTroJbHUKA.

—> 184. [IuaroHamu uYeTHIPeXyTOJAbHMKA paBHEI 18 cM u 22 cm. Haiigure
[IEPUMETP IapajieJIorpaMMa, BePIIHNHAMEU KOTOPOIO SABJISIOTCS CePeNUHbI
CTOPOH JAHHOI'O0 YeThIPEXYTOJbHUKA.

185. Haiinure:
a) CPeIHIO JUHUIO Tpalleluy ¢ OCHOBAHHAMU 8 cM u 12 cMm;
0) ocHOBaHUA TpaIeln, B KOTOPOM AMATOHAJL AEJIUT CPeIHIOI0
JUHUIO Ha OTPEe3KH IJUHON 3 cM u 4 cM.
—> 186. Haiigure:
a) CpeIHIOI JMHUI0 PABHOOEIPEHHON Tpamenuu ¢ OOKOBOI CTOPO-
HOII 5 cM u mepumeTpoM 26 cMm;
0) ocHOBaHUSA TPAIEIINU, €CJIU OJHO U3 HUX 00JIbIIe APyroro Ha 6 cm,
a cpeiHsasa JIMHWUSA TpaIleluy paBHA 5 CM.
187. Ioxaxkure, 4TO CepefMHBLI CTOPOH POMOA SABJIAIOTCSA BEPIIMHAMU
OPAMOYTOJbHIKA.

—> 188. [loxaskmre, uTO cepeJUHBI CTOPOH IPAMOYTOJBHUKA ABJIAIOTCS

BepIInHAMEU pomoOa.

YpoBeHb b

189. IIpamas, Koropasa mapaJieJbHAa OCHOBAHHMIO PABHOOELPEHHOI'O Tpe-
YTOJbHUKA U IIPOXOAUT Uepes cepelnuHy OOKOBOW CTOPOHBI, OTCEKaeT
OT JAHHOI'0 TPEYroJbHUKA Tpamenui. HaiiguTe ee mepuMerp, ecau Iie-
pUMeTp AaHHOTO TPEYroJbHHKA paBeH 26 cM, a OCHOBaHHE OTHOCUTCH
K OOKOBOM CTOpOHE Kak b : 4.

—> 190. Cpennue IUHUHM TpPeyroJbHUKA OTHOCcATCA Kak 4 :5:6. Haiigure
CTOPOHBLI TPEYTOJILHUKA, €CJIU ero mepumerp paBeH 60 cwm.
191. JoxaxuTe, UTO BEpIIMHLI TPEYIOJIbHUKA PABHOYAAJEHBI OT IIPs-
MOH, cofep:Kalleil ero CPeaHIO JIMHUIO.
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—> 192. JlokaskuTe, 4TO CepefMHLI CTOPOH PaBHOOEJPEHHOH Tpalenuu fB-

JIAIOTCS BepIIMHAMU pomoba.
193. Kak mocTpouTh TPEyroJbHUK, €C/IM 3aJaHbl CePeJUHELI ero CTOPOH?

—> 194. Kax paspesaTh TpeyroJbHHK Ha [Be YacTH TaK, UTOObI M3 HUX

MOKHO OBLJIO COCTABUTDH IapaJijiesorpamm?

195. IIpamoyrosbpHasa Tpamenus [eJIUTCA AMATOHAJBI0 HA PABHOCTO-
POHHUN TPEYTrOJbHUK CO CTOPOHON @ U IPAMOYTOJbHBIN TPEyTOJbHUK.
Hatinure cpemHO0 JUHUIO TPAIEINU.

196. Kounpl aumamerpa OKDPYsKHOCTM YIAJEeHBI OT KacaTeIbHON K 3TOi
okpyskHOCTH Ha 14 c¢cm m 20 cm. Hafimure muamerp OKPY:KHOCTH.

> 197. Toukum A m B jexar 1o OZHY CTOPOHY OT IPAMOH | M yJajieHbI

orT mee Ha 7 cMm u 11 cM cooTBercTBeHHO. HaiimuTe paccTosHmne OT ce-
penuHbI oTpeska AB mo mpamoit [.

198. BokoByo cTOpoHy paBHOOEAPEHHOTO TPEYTOIbHIKA Pa3feInIn Ha de-
ThIPDE PaBHBLIE YaCTU. IIepes TOUYKMU [eJIeHUdA IIPOBEAEHBbI IIPDAMBIE, IIapaJ-
JIeJIbHbIE€ OCHOBAHUIO TPEYT'OJIbHUKA. Haﬁ,[[PITe OTPEe3KU 9TUX IIPAMBIX,
3aKJIIOUeHHBIE BHYTPU TPEYTOJbLHUKA, €CJIM €r0 OCHOBaHMe paBHO 12 cM.

YpoBeHb B

199. Touku M u N — cepemurbl cTopoH BC um AD mnapaieo-
rpamma ABCD. [okaxkure, uro npsamble AM u CN penar guaro-
HaJab BD Ha Tpu paBHBLIE YaCTH.

—> 200. Pasgenure JaHHBIH OTPE30K B OTHOIIEHHH 3 : 2.
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201. ToxaxkuTe, 4TO OTPE3OK, COEAUHANIIIANA CepPeJUuHBl AMATrOHAJeR
Tpamenuy, MmapajJjejieH OCHOBAHUAM Tpaleluyd W PaBeH UX II0Jypas-
Hoctu. Pemure samauy 197 mpum ycioBum, uTo ToukKum A um B jexar
110 pa3HbIe CTOPOHBLI OT IpAMOU I.
202. Cepennaa GOKOBOII CTOPOHBI PaBHOOGEAPEH- B C
HO! Tpamenuu C OCHOBaHMAMU a4 U b (a<b)
coeMHEHA C OCHOBAaHMEM ee BBICOTHI (puc. 56). M
Hokaxxkure, 4TO:

b-a

a) HD = 5 A D

6) AH:MN:a;b. Puc. 56

€:RrANOK
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—> 203. B paBHOOeIpeHHOI Tpaleluy AUArOHAJIb JJIMHONH 4 cM o6pasyeT
¢ ocuoBanmeM yros 60°. Haiimure CpegHION JIMHUK TPAIEIUU.
204. a) B tpeyronsauke ABC Kaskpada us 00KO-

BeIX cTOopoH AB m BC pasgeyieHa Ha m B

paBHBIX uacTeil (puc. 57). Jlokaskure, 4TO /A\

OTPE3KH, COeIUHSIOIIE COOTBETCTBYIOIIE

TOUKHU JeJIeHUs, IapaJljieIbHBl MEXKIY CO- \

0oit u mapaJutenbHbI cTropoHe AC. \ ¢
0) ChopmynupyiiTe ¥ OOKAKUTE aHAJOTUY-

HOe yTBep:KIeHue IJIs Tpallelluu. Puc. 57
B) ChopmynupyiiTe yTBep:KAeHUE, 00paTHOE

reopeme Pasieca, U OIPOBEPIHUTE €ro0

¢ IIOMOIIbI0 KOHTPIIPHUMEDPA.

@ NMOBTOPEHWME MNEPEA U3YYEHUEM § 7

TeopeTnyecknn matepuan
® BHEIIHHUH yToJ TPEYTOIbHUKA; | 7 kmace, § 19, 22
®  OKPYsKHOCTB;
® OKPYJXHOCTb, OIMCAHHAS

7 kjace, 1m.16.3, 23.1
OKOJIO TPEeyTI'OJIbHUKA,;

L reoMeTpniyeCKoe MeCTO TOYEK.
3apgaun

205. Yepes BepmuHYy paBHOCTOPOHHEIO TPeyIrOJbHHKA, BIMCAHHOTO
B OKDYKHOCTB, IIPOBeleHa IpAMas, IapajeibHas ero cropone. Ioka-
JKHUTe, UTO 9TA NpAMAas ABJIAETCA KacaTeIbHOW K OKPY’KHOCTH.

206. BremHuii yron paBHOOEIPEHHOrO TpeyroJabHHKa paseH 80°. Haii-
IWTe YIJIbl TPeyroJbHUKA.
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360°— a

Puc. 58. Yramr mHa mioc-
KOCTH

60

7.1. 'papycHaa Mepa ayru

B cegpmoM KJacce ma3yueHHe CBOWCTB Tpe-
YTOJbHUKOB 3aBepIIaJoch PACCMOTPEHMEM OIIU-
CaHHOI 1 BIHCAHHOU OKpy:KHOocTeil. Ho mepen
TeM KaK PacCMOTPEeTh ONMMCAHHYI0 M BIHNCAHHYIO
OKPY’KHOCTH [AJIS YeThIPeXyToJbHUKA, HAM He00-
XOAMMO OCTAHOBUTHCA HA JOIOJHUTEJIbHBIX CBOM-
CTBaxX YIJIOB.

ITo cux mOp MBI M3yYaJud TOJBKO Te YIJIbI,
rpagycHas Mepa KOTOphIX He mpesbimasna 180°. Pac-
IIUPUM IOHATHE yIJIa W BBEIEeM B PacCMOTpPEHIe
BMeCTe C CAMHM YIJIOM YacTH, HA KOTOpPbIe OH JEJIUT
IIJIOCKOCTB.

Ha pucyuke 58 yroxn (ab) IeJIUT IIJ0C-
KOCTh Ha [OB€ YaCTH, KaKJasd M3 KOTOPBIX HA3BI-
BaeTcA naockum yzanom. VIX rpapycHble Mephl paB-
el o u (360°—0q),

Wcnonb3yeM HOHATHE TJIOCKOTO yIvIa AJsS OIIpe-
IeJieHUs IeHTPAJbHOTO YIJIa B OKPY:KHOCTH.

OnpepeneHune

LleHTpanbHbIM YrAOM B OKPYXHOCTM Ha3blBaeTCs
MAOCKUIA Yron C BEPLUMHOW B LEHTPE OKPYXXHOCTH.

Ha pucynxke 59, a, 6 cTOpOHBI yIyIa ¢ BEPIITNHON
B IIeHTpPe OKpy:KHOCTH O IepecekaroT MaHHYIO OK-
py:kHOCTE B Toukax A u B. Ilpu stom obpasyrorcs
IBe IyTHW, ONHA M3 KOTOPBIX MEHBIIE IOJYOKPYKHOC-
i (Ha Heil oOo3HAueHa MPOMEXKYTOouHas TouKa L,
puc. 59, a), a gpyrasa — OOJIbIIIE IIOJYOKPYsKHOCTHU
(ma Helt obo3HaueHa NpPOMe:KYyTOUHAss Touka M,
puc. 59, 0).

Ina Toro 4uroOLI YTOUHUTH, KAKOW M3 OBYX
IIocKux yrioB co croporamu OA u OB MBI paccMmar-
puBaeM Kak IIeHTPAJbHBIN, MBI OyZeM yKas3bIBaTb

€:RrANOK
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a
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Puc. 59. IlenrpanbHbrit
YroX ¥ Lyra OKPYKHOCTHU

B

Puc. 60. Buucauusiii yron ABC

B
e

IYTY OKPY:KHOCTH, KOTOpas coomeemcmeyem OaH-
HOMY UenmpaavHomy yzay (T.e. CONEPIKUTCA BHYT-
pu Hero).

Ha pucyuke 59, a nenrpanbaomy yriny AOB,
0003HAUEHHOMY IY:KKOH, cOOoTBeTcTByeT nyra ALB,
a Ha pucyHke 59,0 — nyra AMB. B cayuae, Kor-
ma ayun OA u OB [OIOJHUTEIbHBIE, COOTBET-
crBytomada ayra ANB gpiserca HOTYyOKDPY»KHOCTBIO
(puc. 59, 8).

OnpepeneHune

FpapycHoOW Mepon Ayru OKPY>XHOCTWU Ha3biBaeTcs
rpagycHasi Mepa COOTBETCTBYIOLLErO LIeHTPaNbHOro yrna.

T'pagycHyio Mepy ayru, Kak U caMy Ayry, 060-
sHauaior Tak: UALB (unu UAB). Hanpuwmep, Ha pu-
cyake 59, 8 UANB=180°,T.e. rpagycHas Mepa IOJy-
OoKpysxHOCTH coctasisger 180°. OueBugHo, 4TO rpagyc-
Has Mepa IYI'U BCell OKPY»KHOCTH cocTaBigeT 360°.

Koumnper xopasl AB qenaT OKPYKHOCTbH Ha JBe
anyru — ALB u AMB (puc. 59, ¢). I'oBopar, uto
9TU OYTHU CTATUBAIOTCA Xopmoir AB.

7.2. BnucaHHbIN yron

OnpepeneHne

BrnncaHHbIM Yrnom Ha3blBaeTCs Yrof, BepLUMHA KO-
TOPOro NEXMUT Ha OKPYXHOCTW, a CTOPOHbI MepecekatoT
3Ty OKPY>KHOCTb.

Ha pucyaxke 60 wusobpaskeH BIMCAHHBIN
yron ABC. Ero Bepmmaa B JeKHUT Ha OKPYsKHOC-
TH, & CTOPOHBI ITEPECeKaioT OKPY:KHOCTb B TOUKaxX A
u C. Iyra AC (ma pucCyHKe OHA BBIZEJIEHA) JIEXKUT
BHYTPH STOT0 yria. B TakoMm ciydae TOBOPAT, UTO
BuucaHHBIN yron ABC onupaemcsa na dyey AC.

Teopema (o BnucaHHowm yrne)

BnncaHHbIV yron mMsmMepsieTcss MOJNIOBUHOM Ayru,
Ha KOTOpYylO OH OMnupaeTcs.

61
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Joka3aTenbCcTBO
] IIycte B oKpy:kHOCTH C IeHTpoM O BIU-
cauabil yron ABC onmpaerca Ha pyry AC. Ioka-

’KeM, uTo / ABC =%u AC. PaccmoTpuM Tpu caydast
PACIOJIOYKEHUA IEHTPA OKPYIKHOCTH OTHOCUTEIHHO
1 JaHHOTO BIMCAHHOTO yria (puc. 61).

o 1) IlycTs HEHTP OKPY:KHOCTU JIEIKUT HaA Of-
9 HOI U3 CTOpPOH maHHOTO yria (puc. 61, a). B stom
caydae IeHTpadbHBIH yroan AOC saBiseTcs BHeII-
HuUM yriaoM npu BepimmHe O paBHOOEZPEHHOTO Tpe-
6 yronbHuKa AOB. Ilo TeopeMe 0O BHeIIHEM VIJIe
tpeyroabEuka L AOC=/1+ /2. A TIOCKOJBKY yT-
gl 1 u 2 paBHBI KaK YIVIBI TP OCHOBAHUM DPaB-
HOOeIpeHHOro TpeyrojbHuka, To L AOC=2ZABC,

b

T e. 4ABC=%AAOC=%UAC.

2) IlycTh LEHTP OKPYKHOCTH JEMKUT BHYT-
pu yrma ABC (puc. 61, 6). Jlyu BO pgenur
yron ABC na gsa yria. IIo TOJBKO UTO JOKas3aH-

1 1
HOMY ZABD:EUAD, LDBnguDC, cJIeI0Ba-
TeBHO, AABC:§(UAD+UDC):§UAC.

3) AHaJOruuHO B cJIydae, KOrga IeHTP OKPYIK-
HOCTH JIeXKUT BHe BHOucaHHOro yria (puc. 60, 8),

4ABC=%(UDC—UAD)=%UAC.

B

Puc. 61. Usmepenue Teopema noxasana. M

BrucanHoro yraa ABC ToabKO UYTO OOKA3aHHYIO TeOopeMy MOJKHO
chOopMyIMpOBaTh MHAUE.

BnincaHHbIV yron paBeH MoroBUHE LLeHTPaNbHOro
yrna, onvpaloLierocsi Ha Ty Xe Ayry.
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hN

Puc. 62

Puc. 63. Bruucauusnie
YTJIBI, OMHPAIOI[HECS
Ha Ayry AB, paBHHI

3aaava
Havigute yron BDC, ecnu «£BCA=50° (puc. 62).
PeweHue
Ana Toro utobbr Hautu yron BDC, Heobxoaumo
HaUTU rpadycHyro mepy Aayru BC, Ha koTtopyto OH
onupaetcs. Ho HenocpeACTBEHHO MO [AGHHLIM 3a-
AGYU MBI MOXeM HAUTU TONMbKO TPaAYyCHYHO mepy
ayru AB, Ha koTopyro onupaetca yron BCA: u3 Te-
opembl O BNUCAHHOM yrne UAB=2/BCA =100°. 3a-
metum, uto ayrm AB u BC Bsmecte coctasnarot
nonyokpyxHocTs, T.e. UAB+UBC =180°, cneposa-
TenbHo, UWBC =180°-100° =80°. Toraa no Tteopeme
0 BMUCGHHOM yrne /BDC = - UBC = 40°.
i Ortser: 40°.

7.3. CnepcTBna TeopeMmbl
O BNMNCaHHOM yrne
ITo KOJIMYECTBY N 3HAYMNMOCTH CJIeI[CTBI/Iﬁ Teo-
peMa O BIMCAHHOM yIVIe ABJAETCA ONHON m3 «bora-
TEHInX» TreoMeTpuueckux TeopeM. Cdhopmynupyem
HaunboJiee BasKHBIE M3 STUX CJIENCTBUM.
CnepctBue 1

BnucaHHble yriibl, onupatoLwmecs Ha ogHy U Ty Xe
Ayry, paBHbl.
HeiicTBUTEIBHO, TI0 TEOPEME O BIMCAHHOM YT-
Jle TpaJycHadg Mepa KaKIOr0 U3 BIMCAHHBIX YIJVIOB
Ha pucyHke 63 paBHa mojoBuHe nyru AB.

CnepctBune 2

BnncaHHbIN Yron, onupaloWmnincs Ha NONYyOKpPYX-
HOCTb,— MpPSMOM, 1 HaobopoT: mbon npsMon
BMUCaHHBIN Yrofl onMpaeTcsi Ha MoJyOKPY>KHOCTb.

HeficTBUTEIBHO, MOCKOJBKY TpaaycHas Mepa
oTyoKpy:kHOocTH pasBHa 180°, To yrom ABC, Ko-
TOPBII OMHpAaeTCda Ha IIOJIYOKPY:KHOCTb, paBeH 90°

63
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Puc. 64. Buucauusiii yrou,
OIIMPAIOIIUICI HA IOJY-
OKPY?XHOCTb,— IIPAMOM

Puc. 65. IIpamoyroabHBIi
TpeyroasHuK ABC Buwm-
caH B OKDPYXXHOCTh

Puc. 66

64

(puc. 64). O6ocHOBaHUE OOPATHOTO YTBEPIKAEHU
[IPOBEJUTE CAMOCTOSATEILHO.

CnepctBue 3

LleHTpOM OKpPY>XHOCTU, OMMWCAHHOW OKOJIO Npsi-
MOYrofibHOro TPeyrosibHUKa, AIBNFEeTcs cepepun-
Ha rmnoTeHy3bl. MeauaHa NpAMoyrofibHOro Tpe-
yronbHuKa, NpoBefeHHas U3 BepLuMHbl MPSIMOro
yrna, paBHa MoJsioBUHE rMNoTeHys3bl.

IlepBoe m3 TpUBENEHHBIX YTBEDP)KAEHUIN BBI-
TekaeT u3 cJiaenctBusa 2. Ecau B TpeyroJbHU-
ke ABC yron ABC mupsawmoit (puc. 65, a), To ny-
ra AC, HA KOTOPYIO OIUPAETCSA BTOT yroJ, SABJISETCS
nmoayokpy:kHocThi0. Torma rumorenysa AC — aua-
MeTp ONMCAHHOM OKPYKHOCTHU, T.€. CepeJuHa THU-
TMIOTEHY3hl — IIEHTDP OKDPYKHOCTU. YTBep:KIEHUE
0 JUINHE MeJVaHbl CIeyeT M3 PAaBEHCTBA PaUyCOB:

BO=AO=CO=§AC.

OTMeTuM ellle OAWH WHTEPECHBIN (aKT: Memu-
aHa TIPAMOYTOJBHOTO TPEYTOJbHUKA, IPOBeIeHHAasd
K TUIIOTeHY3e, NeJUT NaHHBIM TPeyroJbHUK Ha [IBa
paBHOOEIPEHHBIX TPEYTOJbHUKA € 00Ineir OOKOBOM
cropoHoii. VI3 »TOro, B 4aCTHOCTH, CJIEAYyeT, UTO yT-
JIBI, Ha KOTOpHIE MeIuWaHa AEeJUT MPSIMOU yTroJ, pas-
HBI OCTPBIM YyIVIaM TpeyroJbHHKa (puc. 65, 0).

B xauecTBe mpuMepa IpUMeHEHUS CJIEICTBUI
TeopeMbl O BIMCAHHOM YIJIe IPHUBEIEM IpPyroe pe-
IeHue 3aJauyu, KOTOPYIO MbI paccMoOTpenau B m. 7.2.

3aaaua
Haliaute yron BDC, ecnu ZBCA =50° (cm. puc. 62).
PeweHue
Tlposesem xopay AB (puc. 66). Tlockonbky Bnu-
CaHHbIK yron ABC onupaetcs Ha NOJSTYOKPYXHOCTb,
To no cneacteuro 2 ZLABC=90°. 3Hauut, Tpe-
yronbHuk ABC npamoyronbHbii, ZBCA =50°, Toraa
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ZBAC =40°. TTo cneacteuro 1 yrner BAC u BDC
PaBHbLI, MOCKONbKY 06a OHW onuparotcs Ha ayry BC.
CneposatenvHo, ZBDC = ZBAC = 40°,

OrteeT: 40°.

Bonpocbl n 3apaum

@ YCTHbIE YINPAXHEHNA

207. Onpenenure, sBiasgeTcs Ju BOUCAHHBIM yron ABC ocTpelM, nps-
MBIM HJIX TYIIBIM, €CJIH:

a) iyra ABC MeHbIIe IOJIYOKPY KHOCTH;

0) nyra ABC 60Jblile IIOJYOKPYsKHOCTI;

B) nyra ABC paBHA IOJYOKPY:KHOCTH.

208. Cropona BHMCAHHOIO yIjIa IPOXOAUT Yepe3 IEHTP OKPYKHOCTH
(cm. pue. 61, a). Mosker Ju HaHHBIA YroJ OBITH TYIBIM; IPAMBIM?

209. Tpoe (yT6OAMCTOB NPOOGHMBAIOT IITPApHBIE
yaapel mo Bopotam u3 Touek A, B u C, KOTOpbIe
JexaT Ha OKpyskHocTH (pmc. 67). ¥ Koro ms HUX
yros obcTpesia BOPOT HAMOOJIBIITIHA? C

210. MoryT i ABa BIMCAHHBIX yIJIA OBITH PABHBI-
MU, €CJIW OHUW He ONMPAIOTCA Ha ONHY AYyTy? A

211. Moryr snu Buucamusie yrasl ABC u AB,C B
He OBITH paBHBIMH? [IpmBemuTe mpumep.

212. Moser ju:
a) yroJi, CTOPOHBI KOTOPOTO TEPECeKalT OKPYKHOCTh B KOHIAX
IruaMeTpa, OBITh OCTPBIM;
0) yroa ¢ BepIIWHONW Ha OKPY'KHOCTH, CTOPOHBI KOTOPOTO Iepece-
KaloT OKPY:KHOCTh B KOHIIAX JUaMeTpa, OBITb OCTPBHIM?

Puc. 67

213. T'unoTenysa IpAMOYTOJLHOIO TPeyroabHUKA paBHa 10. MosxkeT in
BBICOTA, IPOBEJAeHHAsA K Hel, ObITh paBHOl 6? OTBeT 0OOCHYIiTE.

65
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@ ’PAOUNYECKUE YIMPAXXHEHUA

214. Haueprure OKPY:KHOCTH C IEHTPOM B Touke O U OTMeThTe Ha Heil
rouku A, B u C.
a) BeigennTe ByMsa IBeTaMU ABa yIuia, o0OpasoBaHHble jgydamu OA
u OC.
0) KakuM I11BeTOM BBIJEJIEH YroJ, KOTOPBHIM B ABa pasa 0oJbIie
yrma ABC?
B) OTMeTbTe Ha OKPYKHOCTH TOUKY I TaK, UTOOBI BIIMCAHHBIE
yrael ABC u ADC Obliu paBHBL
=> 215. HauepTuTe oKpy:KHOCTB ¢ IleHTpoM O 1 IpOBeAuTe ee guameTp AB.
a) OrmersTe Ha OKpysKHOCTH TOuKy C u mamepbre yroa ACB.
O0BscHUTE MOMYUYEHHBIN pesyJsIbTar.
0) HauepTuTe u BBIZEJINTE KPACHBIM IIBETOM II€HTPAJbHBIA YIroI,
KOTOpBIIL B ABa pasa Ooubime yriaa ABC.

@ NMMACbMEHHDbIE YTNPAXXHEHUSA
YpoBeHb A

216. B OKpysXHOCTH IOCTPOEH LEHTPaJbHBIA yroua. Haiigure rpagycHble
MepBl OYT, KOTOpble 00pas3oBaJINCh, €CJIH:

a) omHa m3 HuUX OojbIte apyroi Ha 120°

0) oHM oTHOCATCSA Kak 2: 7.

—>» 217. Haiigute TpamycHYIO Mepy AYTH, KOTOPAs COCTABJIAET:
a) YeTBEePTh OKPYKHOCTU; 0) TPeTb OKPYKHOCTU,

B) — OKpPYKHOCTH.
18

218. Ilo ganHBIM pucyHKa 68 HailiguTe rpagycHyIo Mepy X (Touka O —
IEHTP OKPYsKHOCTH).

5 i

> A S

X

a 0 B
Puc. 68

66
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—> 219. Ilo gaEEBIM pucyHKa 69 HafiauTe rpagycHy Mepy X (Touka O —
IEHTP OKPYXKHOCTH).

A\
7
Eg Y

220. Ha oxpy:xHOCTH OTMeueHBl Touku A, B, C u D. Haiigure
yron ABC, ecitu £ ADC =0.. CKOTbKO pPeIeHuii umMeeT 3ajada?

—> 221. Ha okpyxHOoCcTH OTMeueHEI Touku A, B u C, mpuuyem xoppa AC
paBHa paauycy okpy:kHoctu. Hamimure yron ABC. CKOJIbKO pelleHui
uMeeT 3ajgaua?

222. Tpeyronbauk ABC BOUCAH B OKPYKHOCTH, IEHTP KOTOPOH JIEKUT
Ha orpeske AB. Hatimure:

a)yron B, ectu L A=65°;

0) meguany, mpoBeleHHYy0 u3 BepmmHbI C, eciim AB=12 cwm.

~> 223. Orpesok AC — amaMeTp OKPYsKHOCTH ¢ IeHTpoM O, a Touka B

JIEXKUT HA 9TOM OKpy:KHOocTu. Haigure:

a) yron mexnay xopgmamu BA u BC;

0) orpesoxk AC, eciu BO=5 cwm.
224, [lokaskure, 4TO OMCCEKTPHCA BIUCAHHOTO yIJVIA JEJIUT IOIOJIaM
IyTy, Ha KOTOPYIO OH ONMPAETCH.

YpoBeHb b

225. Ilo fansbIM pucyHKa 70 HaliguTe yroa x (Touka O — LEHTP OKPYK-
HOCTT).

Puc. 70
67
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—> 226. Ilo narEBIM pucyHKa 71 HaiiguTe yron x (Touka O — IEHTP OKPYIK-

HOCTH).

x 709

Puc. 71

227. Xopga AC [ennT OKPYKHOCTh Ha [ABe AYTH, TPAaLyCHBIE Mepbl
KOTOpBIX oTHOcATcsa kKak 11 :7. Haiimute yronm ABC, eciu Touka B
JIEKUT Ha OOJIBIIEH Iyre.

228. HaiiguTe yribl BIMCAHHOIO TPEYTOJILHUKA, €CJIU €ro BepIINHLI

JIeJIAT OKPYKHOCTh HA TPU AYTH, I'PASYCHBIE MePhl KOTOPBIX OTHOCSATCS
Kak 3:4:5.

—> 229. CropoHa paBHOOEJPEHHOIO TPEYyTOJLHMKA, BIMCAHHOTO B OKDPYK-

HoCTb, craruBaer Ayry 100°. Haiizure yriel TpeyroiabHuKa. CKOJIBKO
pemeHuiyi umeeT 3amada?
230 (onopHasf). Yzon mesndy xopdoi u KacamenvHOU K OKPYHCHO-
cmu, npoéedeHHOl Yepe3 KOHey Xopdvl, umepaemcsa noi06uHol 0yzu,
nexcauell 6nympu amozo yana. Jlokaxkure.
231 (onopHas).
a) Jyzu oxpysxcnocmu, 3axniowennvie mexcdy 06yma napanieno-
Hblmu xopdamu, pasnbl. JJokaxure.
6) Ecau 0se Odyzu oKpyscHOCmMU DPA6HbBL, MO PAGHbL U XOPObL,
cmazuearuue ux. Jlokaxure. Ilonbayack pucyHkom, chopmy-
JUPYyHTEe W JOKasKuTe oOpaTHOe YTBEP:KIEeHUeE.

—> 232. Xopzpa oxpy:xHOCTH cTaruBaeT yroa 100°. HaiigmTe yron Mesxmy

KacaTeJbHLIMH, IIPOBEJEHHBLIMI Yepe3 KOHIIBI 9TOM XOPZHI.

233. Ha oxpy:xHOCTH 0OGO3HaueHHl TouKu A, B u C, npuuem AC —
muamerp oxkpysxHocT, £ BCA =60° BC =4 cm. Hafizute pagnyc oKpyK-
HOCTH.

—> 234, HaiiguTe MeHbIHUI KaTeT NPAMOYTOJLHOTO TPEYTOIbHHUKA, €CJIH

68

ero MeiuaHa, IPOBeJEHHAA K TMIIOTeHYy3e, paBHA 9 cM M o6pasyeT C T'u-
oTeHy3oi yroa 60°.
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YpoBeHb B

235 (onopHas). Ifenmp okpyiHoCcmMU, ONUCAHHOL OKOLO OCMPO-
Y201b6H020 MPEY20/lbHUKA, e Uum 6HYmpu mpeyzonivbHUKA, @ YeHmp
OKPYHHOCMU, ONUCAHHOU 0KOLO MYNOY20/1bH020 MPEY2ONLbHUKA,— 6HE
mpeyzoavrhuka. [Joxaxxure.

236 (onopHasn). Yzon ¢ eepwunoli 6Hympu OKpYICHOCMU U3MepAem-
ca nonycymmoi 0yz, 00HA U3 KOMOPbLX 3AKNI0UeHa Mmedxrdy cmopoHa-
Mu 3mozo yzaa, a dpyzas — mexncdy ux npodonxernuamu. [Joraxure.
237 (onopHas). Yzon mexndy 0éyms cekyuwumu, Komopvie nepece-
Kaiomca 6He OKPYHHOCMU, Uu3mepaemca NOaypasHocmsvio 6Gonvuiell
u menvwel 0yz, 3aKNI04EHHbLX Mendy e20 cmopoHamu. JloKasKure.
238. IlocTpoiiTe TPSIMOYTOJBHBIN TPEYTOJBHUK II0 TUIOTEHY3e U BBICOTE,
IIPOBENIEHHONM K THIIOTEHY3e.

—> 239. IlocTpoiiTe TPeyroJbHHUK II0O CTOPOHE, IIPOTHBOJEKAIIEMY VIIY

U BBICOTE, IIPOBEIEHHON M3 BEPIIUHBLI TOTO YIJIA.
240. HaiiguTe reoMeTpruyecKOe MECTO BEPIIUH IPAMBIX YIJIOB, CTOPOHLI
KOTOPBIX ITPOXOIAT UYepes3 KOHIIBI oTpe3ka AB.

—> 241. Haiigure reoMeTpuuecKoe MeCTO TOUEK, M3 KOTODBIX JAHHBIH OT-

S

pesok AB BuaHO IO 3aJaHHBIM YIJIOM OL.

242.Touka A 1eXWUT BHe JAHHOU OKPYKHOCTH C IIeHTPOM B Touke O.
ITocTpoiiTe KacaTeJabHYI0 K MTAHHOW OKPYKHOCTH, IIPOXOASAIIYIO Uepes
TOUKYy A.

NMOBTOPEHWNE MNEPEA N3YYEHUEM § 8

TeopeTuyeckuim maTtepuan 7 wnace, § 23
® ONMCAHHAA ¥ BIMCAHHAA OKPYXXHOCTH;
® CBOMCTBO OTPE3KOB KacaTeJbHbIX;
® TeopeMa 0 OMCCEKTpUCe yIJa.

3apaum

243. B paBHOOGeIpeHHBI TPEyroJbHUK C YIJIOM Ipu OcHOBaHWHU 40°

BIIMCAHA OKPYKHOCTb. HaliiuTe yros Me:xay pafuycaMi, IPOBefeHHBIMHI

B TOUKM KAaCAHUS OKPYsKHOCTH C OOKOBLIMU CTOPOHAMM TPEYTOJIbHUKA.

244. Haiizure nepuMeTp paBHOOEIPEHHOIO TPEYTOJbHUKA, €CJIU TOYKA

KacaHUs BIMCAHHON OKPY/KHOCTH OeJUT OOKOBYIO CTOPOHY HA OTPE3KU
ganHOM 8 cM um 9 cM, HauMHAs OT OCHOBAHUSI.

7 Kmace, 1. 21.3, 22.2

69
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§ 8.BnucaHHble U onucaHHble
4yeTblpexyrojbHUKN

8.1. BnucaHHble YeTblpexyrosibHUKN

OnpepeneHune
YeTbIpexyrofibHWK Ha3blBaeTCs BAMCAHHbLIM B OKPYX-
B HOCTb, €C/iM BCe ero BeplWHbl JieXaT Ha 3TOoW
C OKPY>KHOCTH.
Yereipexyroabuuk ABCD Ha pucyHke 72 aB-
JIIeTCs BIMCAHHBIM B OKPYKHOCTh. MHaue rOBOPST,

A YTO OKPY’KHOCTh OIMCAHA OKOJIO YETHIPEeXYTOJbHUKA.
\ Kax wmsBecTHO, OK0JI0 JII000TO TPEYTOJLHUKA
MOJKHO OIMCATh OKPYXXHOCTb. IlJIA YeThIpexyroJib-

Puc. 72. YeTspexyromns- HUKAa 9TO MOXKHO c/ieJaTh He Bcerga. Jlokaskem CBOM-
HUK ABCD Bnuca: CTBO U TPUBHAK BIHCAHHOI'O YEeThIPEXYTOJbHUKA.

B OKDYKHOCTH
Teopema (0 BNMCAaHHOM YeTbIpeXyrosibHUKE)

1) Cymma npoTuBOMeXalMX Yrnos BMUCAaHHOro
yeTblipexyronbHuka paBHa 180° (ceoiicmeo énucan-
HO020 YemulpexyzoibHUKA).
2) Ecnn cymma npoTmBoneXxawux YrrioB 4eTbl-
pexyronbHuka paBHa 180° TO OKONIO HEero MO>XHo
onncaTb OKPYXHOCTb (npu3Hak 6NUCAHHO20 Yembl-
PexyzonvHuKa).
Joka3aTenbCTBO

0 1) Csoitcmeo. IlycTh UeTHIPEXYTOJbHUK
ABCD BrucaH B oKpy:KHOCTB (puc. 72). Ilo Teopeme

0 BIIMCAHHOM YTJIe 4A=iUBCD, LC:iuDAB.
2 2

CnenoBarenpno, ZA+/C= %(UBCD +UDAB)=
= §~360° =180°. Amajoruuy"Ho JgoKasbIBaeM, UTO

ZB+2D=180°.
2)° IIpusumakx. IlycTh B UYeTHIPEXYTOJbHU-
ke ABCD /B+/ZD=180° OmnumeM OKpPYXHOCTb

70



§ 8.BnncaHHble U onucaHHble YeTbIPexyronbHUKN

Puc. 73. K moxasaTeibCTBY
OT IPOTHBHOIO IPHU3HAKA
BIMCAHHOTO UYETHIPEX-
YroJIbHUKA

Puc. 74. TlpamMoyroJbHUK,
BIIMCAHHBIN B OKPYKHOCTDH

Puc. 75. PaBuoGeapenHasa
Tpamenus, BINCAHHAS
B OKPYKHOCTD

oxKo0J0 Tpeyroabunka ABC 1 JOKa)XeM OT IIPOTHUB-
HOT0, UTO BepImHa [ He MOMKeT JeKaTb HU BHYT-
pu 5TOU OKpYy:KHOCTU, HU BHe ee. Ilycts Toura D
JIe}KUT BHYTPU OKDYKHOCTH, a TouKa E — ToY-
Ka mepeceueHusa gyda AD c gyrount AC (puc. 73).
Torma uerbipexyronbHuk ABCE — BHOHCAHHBINA.
Ilo ycmoBuio £ B+ /ZD=180° a mo TOJBKO UTO [0-
Ka3aHHOMY CBOMCTBY BIIMCAHHOTO YeTHIPEXyTOJILHU-
ka £ZB+/E=180° t.e. £D=ZE. Ho yron D
yeTbIpexyroabHuka ABCD — BHeENIHU#N yroJa Tpe-
yronpauka CDE, u 1o TeopeMe O BHEITHEM YyTIJje
TPEeyTOoJbHUKA OH JOJKeH ObITh Oojblile yria KE.
CienoBaTeIbHO, MBI IPUILIA K IPOTHBOPEUUIO, T.e€.
Touka ) He MOXKeT JIeXKaThb BHYTPU OKPYKHOCTH.
AHaoOrnuHO MOXKHO [0OKAas3aTh, UYTO TOUKa [) He Mo-
JKeT JIeKaTb BHe OKpysKHocTu. Torma Touka D Je-
JKUT HA OKPYIKHOCTH, T.€. OKOJIO UeTHIPEeXYTOJbHU-
Ka ABCD MO:XHO OIMCATHL OKPY:KHOCTD.
Teopema mokxasana. M

CnepctBue 1

OKono n6oro NPpSMoyrofibHUKa MOXXHO onucaTtb

OKPY>XHOCTb.

Ecnn napannenorpaMmm BrmcaH B OKPY)XXHOCTb, TO

OH SIBNSIeTCH NPSIMOYrOfIbHUKOM.

IIpAMOYToILHUK, BIUCAHHBIN B OKPYKHOCTD,
n300pakeH Ha pucyHkKe 74. IleHTp onrcaHHONI OKPYIK-
HOCTH SBJISETCS TOYKOHN IlepeceueHus IuaroHaJjen
IpSMOyTOJbHUKA (cM. 3amauy 255).

CnepctBue 2
OKono paBHOGeApeHHOW Tpaneuun MOXXHO ONu-
CaTb OKPYXXHOCTb.
Ecnn Tpaneuusi BNMcaHa B OKPY)XXHOCTb, TO OHa
paBHObOeppeHHas.

PaBHOOenpeHHasA Tpamelusa, BINCAHHAA B OKPYK-
HOCTb, M300pasKkeHa Ha PHUCYHKe 75.

IIpumMeps! pellleHusa 3aJa4 O BIIMCAHHBLIX YeThI-
pexXyroabHUKaX IMPeJACTaBJIeHbI B 1. 8.4.

Al
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Puc. 76. Yersipexyrous-
HUK ABCD omnwucah
OKOJIO OKPY’KHOCTH

72

8.2. OnucaHHble YeTblipexyrosibHUKU

OnpepeneHue

YeTblpexyrofibHUK Ha3biBaeTCi OMUCAHHbIM OKOJIO
OKPYXHOCTM, eCvi BCE €ro CTOPOHbl KacaloTcs 3TOW
OKPY>KHOCTH.

Yetripexyroabauk ABCD nHa pucyHke 76 aB-
JISIeTCS OIMCAHHBIM OKOJIO OKPYsKHOCTH. IHaue roBo-
PAT, YTO OKPY’KHOCTH BIIMCAHA B UETHIPEXYTOJIHHUK.

OxaspIBaeTcs, 4TO He B JIIOOOH YeTHIPEXYTOJIb-
HUK MOYKHO BIINCATh OKDPYKHOCTH. [[OKasKeM CoOT-
BETCTBYIOII[I€ CBONCTBO U IIPU3HAK.

Teopema (06 onuMcaHHOM 4YeTbipexyrojibHUKe)

1) B onucaHHOM 4YeTbipexyrosbHUKEe CyMMbl MNPO-
TUBOJIEXALLNX CTOPOH pPaBHbI (c601LcM60 onucan-
HO020 4embLpexyzonbHUKQA).

2) Ecnn B 4eTblipexyrosibHUKe CyMMbl MpOTU-
BOJI€)XXaLMX CTOPOH paBHbl, TO B HEro MOXHO
BNnNcaTb OKPYXXHOCTb (NPU3HAK ONUCAHHO20 'e-
mbvLpexyzonbHUK Q).

[loka3aTenbCcTBO

] 1) Ceoiicmeo. IlycTh CTOPOHBI UYETHIPEX-
yroabuuka ABCD KacaloTcs BIHMCAHHON OKPYIK-
Hoctu B Toukax K, L, M u N (puc. 76). Ilo cBoii-
CTBY OTpe3koB Kacareibhbix AK = AN, BK = BL,
CL=CM, DM = DN.C yueroMm 0003HAUEHWI HA pU-
cyuke AB+CD=a+b+c+d=AD+ BC.

2)° IIpusuarx. IlycTsb B YeTHIPEXyTOJbHU-
Ke ABCD c mauMmenbiteit cropouoit AB AB+CD =
= AD + BC. IIocKOJIBKY IO TEOpeMe 0 OMCCeKTpIce yrI-
ga Touka O (TOuka IepeceueHus OMCCEKTPHUC YIJIOB
A u B) paBHoynajiena ot cropon AB, BC u AD,
TO MOYKHO ITIOCTPOUTH OKPYIKHOCTH C IIeHTpoM O, KO-
TOpas KacaeTcs dTUX Tpex cTOpoH (puc. 77, a). Hora-
JKeM OT IPOTHUBHOIO, UYTO 3TA OKPYsKHOCTH KacaeTcs
Tak:xe cTopoubl CD.
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Q

IIpengmono:kum, uTo 9TO He Tak. Torma mps-

Masg CD gubo He mMeeT OOIHX TOUEK C OKPYIK-
HOCTBIO, JUOO ABIAETCA CEKYIedl OKPYsKHOCTH.
Paccmorpum mepBwIiii cayuait (puc. 77, 6). IIpose-
mem uepe3 Touky C KacaTeabHYI0O K OKPYYKHOCTH,

‘ KOTOpas TiepecekaeT CTOpoHy AD B Touke D,.

D Torma mo CBOWCTBY ONMMCAHHOTO YETHIPEXYTOJbHU-

ka ABCD, BC+AD, =AB+CD,. Ho mno ycio-

C Buio BC+AD=AB+CD. Briuutasgs u3 BTOPOTO

paBeHCTBa IlepBoe, umeem: AD-AD =CD-CD,,
T.e. DD, =CD-CD,, 94T0 IpPOTUBOPEUYUT HepPaBeH-
B CTBY TpeyroJbHUKA AJ1dA TpeyroapHuxka CD, D.
Takum ob6pasom, Hallle IPENIOJOKeHUe HeBep-
HO. AHAJIOTHYHO MOXKHO [0KAas3aTh, uTo mpamas CD
He MOXKeT OBITH CeKyIreil okpyskHocTu. CiemoBaTess-

A D, D HO, OKPYKHOCTh KacaeTcs cTopoHbl CD, T.e. UyeThIpex-

6 yroabauk ABCD onuncanubiii. Teopema moxasana. M

Puc. 77. K noxasarenncrsy 3ameuanue. HamoMHUM, UTO B JaHHOI Teopeme pac-

IIpUBHAKA OIHCAHHOTO Ye- CMaTPUBAIOTCA TOJIBKO BBITYKJIbIE YETHIPEXYTOJIbHUKY.
THIPEXYTOJIbHUKA CnepactBue

B no6ori poM6 MOXXHO BMUCATb OKPYXKHOCTb.
Ecnu B napannenorpaMmm BrnmcaHa OKPYXXHOCTb,
TO OH fIBNsieTCsl poMGOM.

Powm0, onmmcaHHBIN OKOJIO OKPY:KHOCTH, 1300pa-
Puc. 78. Pom6, omucannpiit  “KE€H Ha pucyHkKe 78. IleHTp BIMCaHHON OKPY:KHOCTU
OKOJIO OKDY?KHOCTH SABJSETCS TOUKON IIepeceueHmus auaroHaJeil pomoba
(cm. Bamauy 265, a).

AN
W

3anaya
B pasHobeapeHHyo Tpaneumto ¢ 60KOBOW CTOPOHOU 6 CM BMUCAHA OKPYXHOCTb. Haw-
AUTe CpefHoH NUHUKO Tpaneuumu.

PeweHue
Tlyctb ABCD — paHHas pasHobeapeHHas Tpaneuus ¢ ocHosaHuamu AD u BC.

TTo ceoicTBY oOnNUCaHHOTO uYeTbIpexyronbHuka AB+CD=AD+BC=12 cm.

AD +BC

CpenHss NUHUA Tpaneuuu pasHa , T.e. paBHa 6 cm.

OteeT: 6 cMm.
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CEee

Copunam — ot rpeye-
CKOro «coq)m3Ma» — BbI-
OyMKa, YII0BKa,
JTOMKa

74

ronoBoO-

8.3". leomeTpnyeckmne codpusmbl

MHorum m3 Bac, HaBepHOe, M3BECTHA APEBHe-
rpeueckas umcropusa o0 Axwuiiece, KOTOPBIN HUKAK
He MOJKeT [qoTrHaThb uepemnaxy. Mcropusa maTeMaTu-
KM 3HAeT HEMAaJI0O IPUMEPOB TOr0, KaK JOXKHBIE
YTBEP:KAEHUSA U OIMUOOYHBIE PE3yJbTAThl BhIJaBa-
JINCh 3a UCTUHHBIE, & UX OIPOBep:KeHUe aBajo TOJI-
YOK HACTOAIUM MaTeMaTUYeCKUM OTKPLITHAM. Ho
Jake OMIMOKW U HeyJauu MOT'YT IIPHUHECTH II0JIb3Y
MareMaTukam. ITHU OIIMOKK OCTAJHNCh B YUEOHUKAX
U 1ocobuAx B BUJE COQuU3M06 — 3aBEJOMO JIOKHBIX
YTBEpP:KIEHNI, TOKa3aTeJbCTBA KOTOPBIX HA NEPBBIN
B3IVIAJ, KaXKyTCs NPaBUJIBHBIMM, HO Ha CaMOM [eJie
TaKOBBIMU He ABJAIOTCA. [loncKk m aHa M3 OmuboK,
COZlepKaIUXCA B 9TUX JOKA3aTeJbCTBAaX, YacTO II0-
3BOJISIOT OIPEEeIUTb IPUUYUHBI OMINOOK B PEIeHUN
npyrux 3ajgad. I[losTomy B mporecce m3yueHUA I'eO-
MeTpuu cou3Mbl MHOTHA HasKe 6ojiee TOYyUYNTEIbHBI
¥ TOJIe3HBI, UeM «0e30mmubouHbIe» 3aJaum U JOKa-
3aTeJIbCTBA.

PaccmoTpuM mpuMep reoMeTPUYECKOro codus-
Ma, CBSBAHHOI'O C UeTHLIPEXYTOJbHUKAMU, BINCAHHBI-
MH B OKPY?KHOCTb.

OKPYXHOCTb MMeeT ABa LeHTpa.

«JJoKa3aTenbCTBO»

O0o3HauUMM HA CTOPOHAX ITPOMBBOJIBHOTO YT-
na B toukun A m C u mpoBemeM uepe3 9THU TOUKU
MepIeHguKyIApbl K croponam BA m BC cooTBet-
cTBeHHO (puc. 79). 9TU TePUEeHIUKYIAPHI TOJIK-
HBI TlepeceKarbes (BeAb ecau Obl OHU OBLIM ITapaJ-
JIeJIbHBI, TO IIapajjeJbHBIMH ObIIM ObI U CTOPOHBI

MaHHOTO yrila — OOOCHYHTE 3TO CaMOCTOSATEIBLHO).
O6osmauuM TOUKYy D — TOUKY IIepeceueHus Iep-
TeHIUKYIAPOB.

Yepes Toukum A, D m C, He Jekalmue
HA ONHOM IPAMOM, MPOBELEM OKPYMKHOCTH (dTO

€-RANOK
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MOXKHO CHeJlaTb, IIOCKOJBbKY OKPY:KHOCTBH, OIIH-
caHHasa OKoJIo TpeyroabHuKka ADC, cyIecTBy-
eT u dABJAeTCA enumHCTBeHHOI). O603HAUMM TOU-
Ku E m F — TOUYKU TIepecedyeHmuss dTON OKPY:KHOCTU
co cropornamu yria B. Ilpambre yraet EAD u FCD
SBJIAIOTCSA BIUCAHHBIMU B OKPYKHOCTh. SHAUMUT,
10 CJIEACTBUIO TEOPEMBI O BIIMCAHHBIX yIVIaX, OTPe3-
ku DE u DF aBnAmTCA AMaMeTpPaMHU OKPYKHOCTH,
KOTOpBIE MMEIOT OOIuii KoHell D, HO He COBIIAJAIOT.
Torma ux cepenuubl O, u O, ABIAKTCA NBYMA Das-
HBIMU IIEHTPAMU OIHOM OKPY:KHOCTH, T.€. OKPYIK-
HOCTb MMeEET JBa IeHTpA.

OmubKa 9TOTr0 «IOKA3aTeJbCTBa» 3aKJIOUAETC
B HEIIPaBUJIBHOCTH IIOCTPOEHUI Ha pucyHke 79. B ue-
TeIpeXyronbHuUKe ABCD /A A+/C=4B+/D=
=180°, r.e. oH BIKCAH B OKPY:KHOCTb. JTO O3HAUAET,
YTO B XOfle TIOCTPOEHUU OKPY:KHOCTb, IPOBeJeHHAs
uepes Toukn A, D u C, 06g3aTeILHO IPOMLET uepes
Touky B. B Takom cayuae orpesku DE u DF coBmna-
IyT ¢ orpeskoMm DB, cepeimHa KOTOPOrO W ABJIAETCSA
€IVMHCTBEHHBLIM ITEHTPOM IIOCTPOEHHOIN OKPYKHOCTH.

Cpenu 3azau K 5TOMY U CJEAYIOIIMM Iapa-
rpadaM BB HalifeTe W APYyrue IPUMEPHI T'eOMeT-
puyYecKnx copuUaMOB U CMOIKETe CaMOCTOSATEJIHLHO
TMIOTPEHUPOBATLCA B WX OIpoBep:keHmu. Hanmeemcs,
YTO OMIBIT, KOTOPBLIH BBLI IPU TOM IIpuodpereTe, IIO-
MOJKeT B JaJjbHeIeM 1n36e:KaTh MOTOOHBIX OITHOOK
IpU PeIleHur 3ajaad.

8.4". YeTbipexyronbHuK
N OKpPYXHOCTb B 3apaydax. Metop
BCMOMOTraTeNIbHON OKPY>XHOCTU
IIpu pemenuu 3amau 00 OKPYsKHOCTSX W Ue-
TBIPEXYTOJIbPHUKAX HHOTrZa CcJaeayeT HCIIOJIb30BaTh

cmernuaJbHbIe MOAXoAbI. OAMH M3 HUX 3aKJ0Ya-
eTcAd B PACCMOTPEHUU BIIMCAHHOTO TPEYTOJbHUKA,

75
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Puc. 80

BEPIINHBI KOTOPOI'O ABJIAITCA BEPINIMHAMM JAaHHOI'O

BIIMCAHHOI'O YEeThIPEXYT'OJIbHUKA.

3aaava
HaauTe nepumeTp pasHobefpeHHOM Tpaneuuu, Aua-
rOHANb KOTOPOU nepneHAUKynapHa 60KOBOM CTOpOHe
n obpasyetr ¢ ocHosaHuem yron 30°, ecnu paauyc
OKPYXHOCTU, ONUCAHHOM OKOSO Tpaneuuwu, paseH 8 cm.
PeweHue

TlycTb AaHa BnucaHHas Tpaneums ABCD, AD||BC,
BD L AB, ZADB =30° (puc. 80). 3ameTum, 4TO OKpYX-
HOCTb, OMWCAHHAs OKOSIO Tpaneuuu, OMUCAHA TaKxe
W OKOMo MpamoyronbHoro TpeyronbHuka ABD, 3Hauwr,
ee LieHTpoMm aBnseTca cepeauHa runoteHysst AD. Toraa
AD=2R=16 cm. B tpeyronbHuke ABD AB=8 cm
Kak kateT, npotusonexawmii yrny 30° Tlockonbky
B MpamoyronbHom TpeyronbHuke ABD /A =60° 710
yrnbl npu 6onbluem OCHOBAHUWM Tpaneuun pasHbl 60°.
ZADB = ZCBD Kak BHyTpeHHUe HakpecT nexaliue
npy napannenbHbrx npameix AD u BC wu ceky-
weir BD. CneposatentHo, 8 TpeyronbHuke BCD paga
yrna pasHbI, T.e. OH SBNsSieTCS paBHO6eApeHHbIM C OCHO-
saHuem BD, otkyaa BC=CD=AB=8 cm. Toraa
Pocy =16+8+8+8=40 (cm).

Ortset: 40 cm.

Oco0eHHO MHTEPeCHBIM U HeCTaHAAPTHBLIM SB-
JsieTCsA IpPUMeHeHNe OKPY/KHOCTH (KAaK OIIMCAHHOI,

TaK ¥ BIMCAHHOW) IIPU PEIeHUN 3a7a4u, B YCIOBUIX

KOTOPBIX OKPY’KHOCTH BOOOIIE He YIOMHHAETCS.

3aaaua
M3 toukm D, nexaweit Ha katete BC npamoyrons-
Horo TpeyronbHuka ABC, nposefeH nepneHAUKy-
nap DE « runotenyse AB (puc. 81). Hokaxwure,
uto «DCE = ZDAE.
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PeweHue
B uetbipexyronbHuke ACDE ZACD+ ZAED =180°,
3HAYUT, OKOMO Hero MOXHO OMUCATb OKPYXHOCTb.
B 3Toli okpyxHOCTW BnucaHHbie yrnbr DCE u DAE
6yoyT onupaTtbCs Ha OAHY WU Ty Xe Ayry, U no cnea-
CTBUFO TeopeMbl O BnucaHHom yrne £DCE = ZDAE.

Meton perieHus 3afad ¢ IIOMOINBIO JOIOJIHU-
TEJBbHOTO TOCTPOEHUSA OIMCAHHON MM BIKNCAHHONI
OKPY’KHOCTH HAa3LIBAIOT MemodomM 6CnomMozamensb-
HOU OKpYdHCHOCTU.

BOI'IpOCbI n 3agaydium

@ YCTHbIE YINPAXHEHNA

245. B kaxoii nIpAMOYTOJIBLHUK MOMKHO BIIHCATH OKPYXHOCTH? OKOJIO
Kakoro pom0a MOXKHO OIMCATHL OKPYKHOCTDH?

246. MoxHO 1 OIKCATh OKPYKXHOCTH OKOJIO UETHIPEXYTOJbHUKA, y KO-
TOPOTr0 TOJIBLKO OAWH IIPAMOM YIoJ; TOJABKO IBA MPAMBIX yrua?

247. MoXHO /1 OIUCATH OKPY’KHOCTh OKOJIO IIPSAMOYTOJIBHOM Tpalenun?

248. Tpanenus ABCD (AD| BC) onucana oxo- B c
Jo okpy:kHOCcTu (puc. 82). Kax mocTpouTs TOU-
Ky M, urob6bl TpeyroabHuKk AMD ObLI OIHCAH
OKOJIO TOH K€ OKPYKHOCTU?

249. B Ttpamenuu TpU CTOPOHEI PaBHEL. MOMKHO Jn
B TaKyl0 TPAlleNUIO0 BINCATh OKPY’KHOCTH? MOKHO 4 D
JU OKOJIO TAKOHM TpamelNy OINCATH OKPYKHOCTH?

Puc. 82
@ rPAOUNYECKUE YNPAKXHEHUA

250. Hauepture OKpPY:KHOCTH C IeHTPOM B Touke O U OTMeTbTe Ha Hei
rouku A, B, C u D Ttak, uToObl IIPH HX IIOCJEJOBATEJIHLHOM COEIU-
HeHUM 0o0pas3oBaJicsA BIWCAHHBIN UeThIpexyroabHuK ABCD. U3mepbre
yrael A m B 3TOro deThIpexyroJibHUKA. MCmosb3ys cBOWCTBA BIHCAH-
HOT'O UYeTHIPEeXYTOJbHUKA, BBIUMCJIUTE I'pamgycHble Mephl yrimoB C u D.
IIpoBepbTe mMONTyUeHHBIE PE3YJIBTATHI M3MEPEHUEM.
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—> 251. HauepTuTe OKpPYysKHOCTb C IIeHTPOM B Touke O U IIpOBefuTe K Heii

O

yeThIpe KacaTeJbHble TaK, YTOOBI MPU WX IIOMApHOM IlepeceueHuu 00-
pasoBaJjicsi ONMMCAHHBIN ueThIpexyroabHuUK ABCD. sMepbTe AJIWHBI
cropo AB, BC u CD »3Toro 4eTbIpexyrojbHUKa. VICIoab3ysd CBOMCTBA
OIMCAHHOTO YeTHIPeXyTOJbHUKA, BHIUUCANTE OJINHY cTOpoHBl AD. Ilpo-
BEPBTE IIOJIYUEHHBIN Pe3ybTaT M3MEPEeHUEeM.

NMACbMEHHDbIE YTPAXXHEHUSA
YpoBeHb A

252. Onpenenure, MOMKHO JU OIMCATh OKPYXXHOCTh OKOJIO YeThIpex-
yroasauka ABCD, ecaiu yrael A, B, C u D paBHBI COOTBETCTBEHHO:
a) 90°, 90°, 20°, 160°
0) 5° 120° 175°, 60°.
253. HalizuTe HemsBecTHBIE YIJIBL:
a) BOMCAHHOTO YeTLIPeXYTOoJbHHUKA, €CJAW [OBa ero yIja pas-
HBI 46° u 125°%;
0) BOMCAHHOW Tpameluu, ecju OJUH U3 ee yriIoB paBeH 80°%
B) BIIMCAHHOI'O UYETHLIPEXYT'OJbHUKA, AUATOHAJINA KOTOPOTO TOUYKOM
TepeceueHns MeJIATCS IOIOJIaM.

—> 254. Haiigure Heus3BeCTHBIE YTJIBL:

a) BIucaHHOTO ueTbipexyroiabuuka ABCD, ecau yrael A u C
paBHBI, a yroax D pasern 50°%

0) BIMCAHHOI Tpalenuu, ecjou cyMMa IBYX uM3 HuX pasHa 230°.
255 (onopHaq). Ilenmp oxpysxcrocmu, ONUCAHHOU OKOLO NPAMOY20TLb-
HUKaQ, A61iemcs MO4KOU mnepeceieHus ezo duazonaneiu. Ilorasxure.
256. 13 toukn C, nesxameii BHyTPH OCTPOro yria A, IpoBefeHBI Iep-
neagukyaapsl CB m CD x cropoHam yria. [loKamkuTe, UTO OKOJIO
yeThIipexyroabauka ABCD MOKHO OIMHMCATh OKPY:KHOCTD.

~> 257. B Brimykiom uerwsipexyroabEuke ABCD L A+/C=/B+/D.

78

IMoxkaskuTe, YTO OKOJO 9TOI0 UYETHLIPEXYrOJbHHKA MOJKHO OIMCATH
OKPY?KHOCTb.
258. Haiigure mepumerp:
a) OMMCAHHOTO YeTHIPEXYTOJIbHUKA, TPHU IOCIeI0BATEIbLHBIE CTOPO-
HBI KOTOPOTO paBHBI 7 cM, 9 ¢cM u 8 cMm;
0) omucaHHOW Tpamenuu, OOKOBBIE CTOPOHBLI KOTOPOM pPaBHBI
3 cm u 11 cm.
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—> 259. PaprobenpeHHas Tpalelys OMHCAHA OKOJO OKpykHocTu. Haiinure:
a) OOKOBYI0 CTOPOHY Tpallellilil, €CJU ee CPelHAd JUHHUSA paB-
Ha 7 cM;
0) cpenHIOI JUHWIO TpaIlellud, eclU ee IepuMeTp paBeH 16 cw.
260. Paguyc OKpy»XHOCTH, BIIMCAHHONM B KBajpaT, paBeH 3 cMm. Haligure
IepUMeTp KBajpara.

YpoBeHb b

261. Yernipexyroapauk ABCD BIuCaH B OKDPYXHOCTb, LIEHTP KOTO-
poii jnexxur Ha cropome AD. Haiimmre yribl 4eThIPEXYTOJbHUKA, €CJIU
ZACB=20°, «DBC=10°.

—> 262. Haiigure yribl Tpamenuy, eClIM IEHTP OKPY:KHOCTH, ONMCAHHON
OKOJIO Hee, JIEKUT Ha OOJIBIIIEM OCHOBAHWM, & YIOJ MEXKIY MUaTOHAJIAMU
pasen 70°.

263. B rpeyroasuuxke ABC Beicotsl AA, u CC, mepecekaiTcs B TOU-
ke D. [loka:xure, uro Touku A, B, C,, D nexar Ha OJHOI OKPYXHOCTH.

—> 264. Eciu 6GucceKTpHCHI YIVIOB YeTHIPEXYTOJbHUKA, IlepeceKadch, oopa-
3YIOT UYeTBIPEXYTOJbHUK, TO OKOJIO O0PasOBAHHOI'O0 UYETHIPEXYTOJbHUKA
MOYKHO OIIMCATh OKPYKHOCTH. [[okasxkure.

265 (onopHas).

a) I[Jenmp oxpyricnocmu, énucannoii 6 pomb, aénaemcsa MowKol
nepeceuenus ezo duazonanei, a paduyc OKPYHHOCMU DAGeH
nonosune 6vicomdvl. pomba. loraxure.

0) Paduyc okxpyxcHocmu, 6nUCAHHOL 6 mpaneyuro, paéeH NOLO0-
eune ee gvicomul. [loraxure.

266. PasaoGenpernasle TtpeyronbEukn ABC um ADC wuwmeroT ofmee
ocuoBaune AC (touku B um D JeKaT 1O pasHble CTOPOHBI OT IIPS-
Mot AC). JlokakuTre, 9YTO B UeTHIPeXyrolbHUK ABCD MOKHO BIINCATh
OKPYKHOCTb.

—> 267. CTopoHBI UeTHIPEXYTOJbHUKA paBHBI 4 M, 9 M, 8 M u 5 M. Haso-
BHUTE IMAaphl IIPOTUBOJIEIKAIINX CTOPOH 9TOT'0 UYEThIPEXYTOJbHUKA, eCIu
B HEro MOKHO BIIMCATH OKPYIKHOCTb.

268. [luaronans pomba, NCXOAAINAA U3 BepIIUHEI yriia 60°, pasra 24 cMm.
HaiimuTe paguyc OKpPYKHOCTH, BIMCAHHON B POMO.

—> 269. HaiiguTe cpeHION JIUMHUIO IPAMOYIOJbHOI Tpamenuu, B KOTOPOii
Gonbinas GoxoBasA cTopoHa paBHa 10 cM, a pajguyc BIMCAHHON OKPYK-
HOCTU PaBeH 3 CM.
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270. CpenHas JWHUA PABHOOEIPEHHOTO TPEYrOJbHUKA, MapajjelbHas
OCHOBAHWIO, JEJUT JAHHBLIA TPEYTOJLHUK HA TPAIEIUI0 U TPEyTOJbHUK
¢ nepumerpoM 24 cv. OcHOBaHUe TAaHHOTO TPEyroJbHUKA paBHO 12 cM.
IMokakuTe, 4TO B MOJYUYEHHYIO TPAIEIINI0 MOMKHO BIIMCATh OKPYKHOCTD.
271. W3 rtoukm A, 5examell BHe OKPYMKHOCTH C IeHTPOM
B Touke O, mpoBefeHBbl KacaTeabHble AB um AC K 9TOH OKPY:KHOCTHU
(B u C — roukm Kacauus). [JokakuTe, 4TO B 4eThIpexXyroabHuKk ABOC
MOJKHO BIIMCATb OKPYKHOCTB.

272 (onopHasn). Ecau mpaneyus ABCD (AD| BC) onucana okono
okpysxcHocmu ¢ yenmpom 6 mouxe O, mo:
a) mouka O — mouka nepecewenus 6buccekmpuc yz106 mpaneyuu;
6) mpeyzonvnuku AOB u COD npamoyzonvHble.
Ioxkasxkure.
273. Ecau CTOPOHY YeTHIPEXYTOJbHUKA, COENMHSION[YI0 JBE €ro Bep-
IMUHBI, BUJHO U3 ABYX APYTHX BEPIINH IIOJ PaBHLIMHU YIJIAMU, TO OKO-
JIO 9TOTO UEeTHIPEXYTOJbHUKA MOXKHO ONMCATh OKPYKHOCTH. IloKarkuTe.
274. 13 Bepmunbl Tymoro yria pom6a ABCD mpoBefeHbl BbICOTEI BM
u BN, npuuem orpesok MN BaBoe MeHbIe auaronanu BD. Havipure
yrael poMmba.
275. Ha runortenyse AB mnpsaMoyrogpHoro tpeyroabHuka ABC BHe
TPeyroJbHUKA IOCTPOeH KBaapar ABDE, nuaroHajay KOTOPOTO Iepece-
katorcsa B Touke K . Hatimure yrom ACK.
276. HalimuTe ommbKy B «JOKA3aTeJIbCTBE» reOMeTPUYECKOro coduama:
BHEWHUIL Y20]. MPEY20bHUKA PABEH BHYMPEHHEMY Y2ayY, He CMeH -
HOMY € HUM.
«[lokasarenbcTBO » C
PaccmoTtpum uvetbipexyronbHuk ABCD, B kotopom £ZB+ 4D = B
=180° (puc. 83). Yepes Touku A, B u C nposeaem OKpyXHOCTb, F
koTopas nepeceyeT cTopoHsl AD v CD B HekoTopbIx Toukax E 4 o D
u F. Coeannus Touku E u C, nonyumm uetsrpexyronsHuk ABCE,
BMUCAHHBLINA B AGHHYHO OKPYXHOCTb. TTO CBOWCTBY BMUCAHHOrO Puc. 83
yeTbIpexyronibHuka ~B+ ZE =180° Ho no ycnosuro ZB+ /D =180°, cnenosa-
TenbHo, 4D = ZE. 310 o3Hauaer, uto yron CEA, KOTOpLI/ SBMSETCA BHELWHUM
yrnom TpeyronbHuka CDE, paseH BHyTpeHHemy yrny CDE 3toro TpeyrosbHuka,
T.€. BHELHWIA Yron TpeyrosIbHUKA paBeH BHYTPeHHeMy Yrny, He CMeXHOMY C HUM.
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§ 8.BnncaHHble U onucaHHble YeTbIPexyronbHUKN

—> 277. Haiigure omubKy B «J0KAa3aTeJbCTBE» I'eOMETPUUECKOTo co(usMa:
8 OKDYMCHOCMU X0pda, KOMopas He npoxodum yepe3 ueHmp,
pasua duamempy.

«[loka3aTenbCcTeO »
Tycts AB — auamertp okpyxHOCTM ¢ LeHTpom B Touke O
(puc. 84). TTpoBenem uYepes TOUKy A  MPOU3BOSIbHYHO XOp-

Ay AC un o6osHaumm ee cepepuHy — Touky D. TTposeaem o B
uepe3 Touku B u D xopay BE u coeaumum touku E u C. D

B TtpeyronbHukax ADB u CDE yrner npu sepwuHe D pasHbr  E C
Kak BepTUKanbHble, ZBAD = ZCED Kak BMUCaHHbIE Yrmbl,

onuparolmecs Ha oaAHy U Ty xe ayry BC, a AD=CD Puc. 84

no noctpoeHuto. CrienoBatesibHO, 3TU TPeyronbHUKU PaBHbLI
no cTopoHe W ABYyM yrnam, otkyaa AB=EC, T.e. AMameTp OKpyXHOCTU paseH
XopAe, KOTOpasi He MpPOXOAUT Yepe3 LieHTP OKPYXHOCTW.

278. IlocTpoiiTe poM06 IO AMATOHAJIN M PASUyCy BIUCAHHON OKPYKHOCTH.

—> 279. IlocrpoiiTe paBHOGEIPEHHYIO TPAIENHNIO IO GOKOBOH CTOPOHE W pa-
INyCy BIMCAHHON OKPYsKHOCTH.

@ NMOBTOPEHWE NMEPEA U3YYEHUEM § 9

TeopeTnyeckun matepman

° MemmaHa, OMCCEKTpHCca 1M BLICOTA
TPEyI'OJILHUKA; 7 wiaace, § 12, 23

¢ omnmcaHHAad M BIMCAaHHASA OKPYXKHOCTHU
MJIdA TPEeyTroJIbHUKA.

3agaun

280. Opur u3 yruoB TpeyroibHHKa paseH 60° Ilog KakuM yIjIoM Ie-
peceKaroTcs OGUCCEKTPUCH ABYX APYTHUX €ro yriaos?

281. Oquu u3 yrios TpeyroabHuKa paseH 60° Ilog Kakum yrioM Ie-
peceKaloTcs BBICOTHI, IPOBEJEHHbIE K CTOPOHAM 9TOr0 yria?
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§ 9. 3amevaTenbHble TOYKMW
TpeyronbHUKa

Puc. 85. Mexgumausl Tpe-
YTOJBHUKA IIE€PECEeKarnTcsa
B OJHOW TOYKe

82

9.1. Touka nepeceyeHns MepguaH

B cempMoM KJjlacce B Xofle M3yUeHUs BIIMCAH-
HOM M ONMCAHHOU OKPYKHOCTEH TPeyroJbHHKAa pac-
CMaTPUBAJIUCH IBE ero 3aMedaTeJbHble TOUKU — TOU-
Ka IepeceueHusA OMCCEKTpHC (MHAUEe ee HA3BIBAIOT
UHYeHmpoM TPEeyroJIbHUKA) M TOYKA IepecedeHus
CEPEINHHBIX TMEPIEHIUKYJIAPOB K CTOPOHAM.

PaccmorpuMm ere nBe 3aMedyaTebHBIE TOUKU
TPeyroJbHUKA.

Teopema (o Touke nepeceyeHMs meanaH
TpeyronbHUKa)

MepgunaHbl TPeyrojibHNKa nepecekarTcqd B ogHom
TOUYKe U OensaTca el B OTHoweHuu 2:1, HauuHasa
OT BepLUUHbI TpeyrojibHUKa.

Joka3aTenbCTBO

U Ilycts B Tpeyrosbuuke ABC 1IpoBeeHBI
menuaubl AD, BF u CE (puc. 85). lokaxkeM, 4TO
OHM IIepPeceKaroTcss B HEKOTopoil Touke (O, mpuueMm
AO:0OD=BO:0OF=CO:0E=2:1.

Ilycts O — Touka mepeceuenus menuan AD
u CE, touku K m M — cepenuHbl oTpe3koB AQO
u CO coorserctBenHo. OTpesok ED — cpenHss

JuHUA TpeyrojabHuka ABC, U 10 CBOMCTBY CpeqHel

1
auuanu tpeyroiabuuka ED| AC, ED=—AC. Kpome
Toro, KM — cpenuas auHusa tpeyroapuuka AOC,

1
U 1o ToMy sKe cBoiicTBY KM || AC, KM=EAC.

3HaunuT, B ueThipexyroabHuke KEDM 1Be CTOPOHBI
mapaJjijieabHbl U paBHBI. Takum odbpasom, KEDM —
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§9.3ameuaTenbHble TOYKU TPeyrofbHUKa

Puc. 86. Touka mepeceue-
HUS MeIWAH — IIEHTDP Macc
TPEyTOJbHUKA

Puc. 87

mapaJiieorpaMm, u ero guaronanu KD n EM Tou-
KOii TepeceueHus ngeaaTca nomosam. CiemoBaTesb-
Ho, AK=KO=0D, CM =MO=0E, t.e. Touka O
peautr memuanbl AD um CE B orHomenuu 2: 1.
AHaJornuyHO NOKasbIBaeM, UTO U TPEThA Memu-
aHa BF Toukoll mepeceueHUs C KaKIOU M3 Me-
muan AD u CE penurcs B orHomreHuu 2 : 1. A mo-
CKOJIBKY TaKad TOYKa JeJeHUdA AJd KayKIOh u3 Me-
IVaH eIUHCTBEeHHAas, TO, CJEeIOBATEJLHO, BCEe TPHU
MequaHbl mepecekaroTca B ogHoi Touke. M

Toury mepeceueHUs MeJuaH TPEYroJbHUKA
VHaYe HABBIBAIOT YeHmpoudom WU YeHmpom macc
TPEeyTroJbHUKA. B yMeCTHOCTM TaKOro HAa3BAHUS BBI
MOXKeTe yOeqUThCsA, IPOBEAA DKCIEPUMEHT: BBIPEIKD-
Te M3 KapTOHA TPEYTOJbLHUK IIPOM3BOJLHON (POPMBEI,
IIpOBeIUTEe B HEM MeIUWaHbl U MOIPOOYHTe yaep:KaTh
€ro B paBHOBECUU, TOJIOKUB HA WUIVIY WJIA OCTPBII
KapaHJalll B TOUKe mepeceueHus menumaH (puc. 86).

3anava
Ecnu B TpeyronbHuke ABe MeAUAHBI PABHBI, TO OH
pasHobeapeHHbIN. [okaxuTe.

PeweHue
Tlyctb B8 TpeyronbHuke ABC meaumaHer AD u CE
paBHeI U nepecekarotcs B Touke O (puc. 87).
Paccmotpum TpeyronbHuku AOE u COD. TTockonbky
Touka O p[enuT Kaxayro U3 pasHbIX meauaH AD
m CE B otHoweHuu 2:1, To AO=CO, EO=DO.
Kpome toro, ZAOE = ZCOD «kak BepTuKasnbHbIe. 3Ha-
unt, AAOE = ACOD no nepsomy npusHaky. OTcroaa
cneayert, yto AE =CD.
Ho no onpepeneHWto MeaMAHbI 3TU OTPe3kU — MO-
noeuHbr ctopoH AB u CB. CrneposatensHo, AB=CB,
T.e. TpeyronbHuk ABC pasHO6eapeHHBIN.

83

©-RANOK



MABA |. YeTbipexyronbHUKN

B

1

Puc. 88. BricoThl Tpeyrosin-
Huka ABC 1nepecekanTcsa
B OJHOW TOYKE

84

9.2. Toyka nepece4yeHUs BbICOT

Teopema (0 TOouKe nepeceyeHUs BbICOT
TpeyronbHUKa)

BbicoTbl TpeyronbHUKa (MNU NX MPOAOIKEHUSN)
nepecekaloTcsi B OfHOWN TOYKe.

Joka3aTenbCTBO
J Ilycte AD, BF u CE — BBICOTHI Tpe-
yroabauka ABC (puc. 88). IIpoBens uepes BepIu-
HBI TPEYTOJIbHUKA MPAMBIE, apajebHble ITPOTUBO-
JIeXKAIIUM CTOPOHAM, IOJIYyYUM TpeyronbHuk A B,C,,
CTOPOHBI KOTOPOT'0 HEPIEeHAUKYISIPHLI BRICOTAM Tpe-
yronpauKa ABC. IIo moCTpOeHUI0 YeThIPeXyroJib-
mukn C,BCA u B/ABC — mnapaJielorpaMMBl,
orkyga C,A=BC u BC=AB,. CirenosareibHo,
Touka A — cepegmHa orpeska B,C,. AHaJIOrm4HO
nokasbiBaeM, uTo B — cepeguna A,C, u C — ce-
penusa A B,.
Taxum obpasom, BbicoTel AD, BF u CE ne-
JKaT Ha CepeJUHHBIX MEPIeHIUKYAAPax K CTOPOHAM
TpeyroabHuKa A,B,C,, KOTOpble IepeceKkaroTcsa B Of-
HOM TOUYKE II0 CJIEJICTBUIO TEOPEMBI 00 OKPYKHOCTH,
omucaHHO# oKos0 Tpeyroabuuka. M
Touky mepeceueHuss BBICOT (MM WX ITPOLOJIKeE-
HUi) nHaUe HAa3bIBAIOT OPMOYEHMpPOM TPEYTOJbHUKA.
Takum oOpasom, 3aMeuyaTeJbHBIMU TOUKAMU
TPEYTOJbHUKA ABJIAIOTC:
® TOYKa mepeceyeHUA OMCCEKTPUC — IIEHTP OK-
PY*KHOCTHU, BIIMCAHHOM B TPEYTOJbHUK;
® TOUKA IepeceueHusl CepPeIUHHBIX IIePIeHIuKY-
JIAPOB K CTOPOHAM — IIEHTDP OKPYKHOCTH, OIIU-
CaHHOU OKOJIO TPEeYTOJbHUKA;
® ToUKa IlepecevueHusd MeAVaH — OeJUT KaKIYIO
13 MeauaH B oTHoIreHuu 2 : 1, HaunmHAas OT Bep-
IITUHBI TPEYTOJbHUKA;
® TouKa IepeceueHusi BBICOT (MM UX IPOIOJI-
JKeHui).
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BOI'IpOCbI n 3agaydium

D

©

YCTHbIE YINPAXHEHNA

282. Kakuye 13 3aMeuaTesbHBIX TOUYEK TPEYTOJILHUKA MOTYT JIEXKATh BHE
TPeyTroJbHUKAa?

283. Mosker i1 OPTOIEHTDP TPEYTOJbHUKA COBIAZATH C €r0 BEepIIMHOM?
284. Kax pacnojodkeHBI 3aMedyaTeIbHble TOUKM B PABHOCTOPOHHEM Tpe-
yroJabHUKe?

rPAOUYECKUE YTPAXHEHUA

285. Haueprute Ttpeyronmsauk ABC, nposeauTe ero mMeauanbl AD
u CE. O6osHaubTe TOuKy O — TOUKY HX II€peceueHm.

a) Usmepbre mnunbl oTpeskoB AO, OD u CO. HUcnonws3ysd Teo-
peMy O TOUKe IepeceueHrs MeAuaH TPEYTOJbHUKA, BBLIUNCIUTE
npubamKeHHo qauny orpeska OE. IIpoBepbTe IOJTyUYeHHBIH pe-
3yJbTAT U3MEPEeHUeM.

0) IIpoBegure 1yu BO u o6o3HaubTe TOUKY F, B KOTOpPOI OH Ie-
pecexaer cTopony AC. B KaKoM OTHOIIIEHWM 9Ta TOYKA JEJIUT
cropory AC?

—> 286. Hauepture Tpeyroasauk ABC, mposexute ero Beicotel AD u CE.

O

O6o3uaubTe TOUKy O — TOUKY IepeceueHus STUX BBICOT (MU UX IIPO-
momsxenuii). IIposegure ayu BO. ITom KakuM yrioM OH IepeceKaeT
npamyio AC ? Ilouemy?

NMMACbMEHHDIE YTNPAXXHEHUSA
YpoBeHb A

287. JloxaxuTe, 4TO B PaBHOOEAPEHHOM TPEYroJbHUKE BCe UeThIpe 3a-
MeuaTeJbHbIe TOUKU JIeXKaT Ha ofHoi mpamoii. Kaxkas sto mpamas?

288. B TpeyroibHNKe TOUYKA IepeceueHrs MeAMaH COBIIAJAeT C OPTOIEHT-
pom. [orakure, UTO AAHHBIN TPEYTOJHHUK PAaBHOCTOPOHHUM.

—> 289. Touka mepeceueHNs MeIMAH TPEYTOJbHUKA IEIUT OTHY U3 MeIHAH

Ha OTPE3KU, PA3HOCTh KOTOPHIX cocTaBjseT 3 cM. Halinure AAMHY 2TOH
MeAraHbl.
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YpoBeHb b
290. Touka H — optomenTtp TpeyroabHuka ABC. Jlokaxute, 4TO
Touka A — oprorueHTp Tpeyroabauka HBC.

291. Touku D, E, F — cepenunsl cTopoH TpeyroabHuka ABC. Jloka-
JKUTE, UTO TOUKA IepeceueHus MeauaH TpeyrojbHuka DEF coBmazaer
C TOUKOI mepeceueHus MeauaH TpeyroabHuka ABC.

~> 292. [an napannemorpamm ABCD. JlokaskuTe, YTO TOUKHU MepecedeHns
MenuaH TpeyroabHukoB ABC u CDA nexar Ha nquaroHanu BD u ne-
JAT ee HA TPU PaBHbIE YACTH.

YpoBeHb B

293. PaccrosiHue OT LIEHTPa OKPY’KHOCTH, ONMMCAHHON OKOJIO paBHOOE-
PEHHOI'0 TPEYTOJbHUKA, [0 €r0 OCHOBAHWSA PABHO 3 CM, a Pajuyc 3TOM
OKpY:KHOCTHU paBeH 6 cm. HaliguTe IJIMHBI OTPE3KOB, HA KOTOPHIE TOUKA
IiepeceueHnsl MeJUaH JeJUT MeAUaHy, IPOBEJeHHYI0 K OCHOBAHMUIO.
294, TlocTpoiiTe TPEyrOJIBHUK IO TPEM MeIUaHAM.

—> 295. IleHTp OKPYKHOCTH, ONMCAHHON OKOJO TPeyroJbHHUKA, SABJIAETCA
OPTOILIEHTPOM TPEYTOJbHUKA, OOPA30BAHHOIO CPEJHUMH JHUHUAME IaH-
HOrO TpeyrojabHWKa. [lokaskure.

@ NMOBTOPEHWME MNEPEA N3YYEHUMEM § 10

TeopeTuyeckum maTtepman

¢ IIpoImopnuu, 6 wriacc

® PpPaBeHCTBO TPEYI'OJLHUKOB; 7 riaacc, § 7

° Teopema dDajeca. 8 kmace, § 6
3apaun

296. B npamoyroibHOoM TpeyroabHuke ABC (4B=90°) uepes cepe-
IuHYy Karera AB mpoBejeHa IpsMas, HapajjelbHas Mmenuane BM.
Hatigure nauHBI OTPE3KOB, HA KOTOPbBIE 3Ta MPAMAasd AEJUT TUIIOTEHY3Y,
ectu BM =6 cwm.

297. Haiigure x u3 mpomopuuu: a) 5,4:x=2,7:7,2; 0) *Hl_2

144 60
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§9.3ameuaTenbHble TOYKU TPeyrofbHUKa

3apgauv gnsa NOAroToBKU K KOHTposnbHOM paborte Ne 2

1. B paBHOGeIpeHHOI TpallelUHu IPOTHUBOJEXKAIUE YIJIbl OTHOCATCS
Kak 2:7. Halizure yruinl Tpamemuu.

2. Tlo mamHOMy pucyHKy Haiinute AB,, ecnm BC, || B,C,, AC,=C,C,,
AB, =12 cwm.

3. Cpengussa JWHUA OTCEKAET OT HAHHOIO TPEYTOJbHUKA TPEYrOJbHUK,
nepuMeTp Koroporo paBeH 17 cm. HaliguTe mepuMeTphl JaHHOTO Tpe-
YTOJIbHUKA M TPEYyroJbHUKA, 00PA30BAHHOTO €ro CPEeIHUMY JUHUAMMU.
4. B paBHOGeApeHHOU Tpameruu ¢ yriaoMm 45° OTpesKkH, COeNMHSAIOIITe
cepeuHy GOJIBIIEr0 OCHOBAHWA C BEPIIMHAMU TYIBIX YIVIOB, II€PIEH-
IVKYJIAPHBI GOKOBBIM CTOpOHAM. HaiiguTe CpegHION JIMHWIO TPATIEIWH,
ec/ii ee MeHbIee OCHOBAHME PAaBHO 4 cM.

5. Ilo maHHBIM PHUCYHKA HaiguTe yroa X.

Al

&O

6. B paBHOGeIpEeHHYIO TpAIENUIo BIMCAHA OKPYXXHOCTb, KOTOPAs JEJINUT
OOKOBYIO CTOPOHY Ha OTpes3ku B oTHomenuu 9 : 16. HaliguTe qImHBI 3THX
OTPE3KOB, €CJIM CpeIHSsA JUHUA Tpamemuu paBHa 50 c.
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Utorn rnasbl |
UTOrOBbIA OB30P TJ1ABDI |

BbiNyK/bI YeTblpexyronbHUK HeBbiNyKNbI YeTblpexyronbHUK

/2

Teopema o cymme Yyzno06 wemovipexyzonivbHUKA
CyMMa yIVIOB UeTHIPEXYTOJbHUKA
paBua 360°:
o+pB+y+6=360°

Iapannenozpammom Ha3LIBAETCA YETHI-
PEeXyTOJIbHUK, ITPOTUBOJIEIKAIIINE CTOPOHBI
KOTOPOT'0 TMOMAapHO MMapaJsiiebHbI

CBoncTBa napannenorpamma Mpu3Haku napannenorpamma

Ecau nBe mpoTuso-
JIesKalue CTOPOHBI
YeThIPeXyroJIbHUKA
mapaJiieIbHbBl U pPaB-
HBI, TO STOT YETHI-
PeXyrolbHUK — IIa-

pajiesorpamMM
Ecau nmpotuBosexa-
IIporuBosIesKa- II[ie CTOPOHBI UEeThI-
II[Ie CTOPOHBI T1a- pexyToJbHUKA IIOoIap-
pajegorpaMma HO paBHBI, TO ITOT
PaBHBI YEThIPEXYT'OJIBHUK —
IapaJiiesorpaMMm



Ntorn rnaebi |

IIporuBosexa-
Iye yIJbl I1a-
paJjesorpaMmma
PaBHBEI

HuaroHanu ma-
paJjuiesiorpaMma
TOUKOI Tepece-
YEHUSA AeIATCA
IIOTIOJIAM

Ecau mporuBosexa-
II7e yTIJIbl YeThIpex-
YTOJbHUKA IIOIAapPHO
PaBHBI, TO 9TOT
YeTHLIPEXYTOJbHUK —
TmapaJijieorpaMm

Ecan mpmaromnanu
YeTHIPEeXYTOJbHUKA
TOUKOI IepeceueHuns
IEJIATCS TIOIOJIaM,
TO STOT UEThIPEX-
YTOJBHUK — TIapaJi-
JIeJIOrpaMM

IlIpamoyzonvHukom HasbIBaeTCA IapaJljeorpamMM, y Ko-

Pombom HasbpIBaeTCA IIapaJjjejiorpaMm, y KOTOPOro BcCe

[ L]
TOPOTO BCE YIJVIBI IIPSIMBIE
1 []
CTOPOHBI PABHBI
I —

CBOMNCTBO

NPSAAIMOYrofibHUKa

,I[Haronann IIPAMO-
VIOJIBHUKaA PaBHBI

Keadpamom HasbIBaeTCA NPSIMOYTOJBHUK, Y KOTOPOTO BCe
CTOPOHBI PaBHBI

MpusHak nNpsMoyronbHUKa

L]

Eciu Bce yriibl ueThIpeX-
YrOJbHUKA PaBHBI, TO 9TOT
YETHIPEXYTOJIbHUK SBJISET-
Csl IPSIMOYTOJIBHUKOM
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[MABA |. YeTbipexyronbHUKun

CeoncTBa pomba MpusHak pomba
Muaronanu pomba Ecau Bce CTOPOHBI UETHI-
MepIeHANKYIAPHBI PeXyroJbHUKa PaBHBI, TO
n OeJIAT ero yIJIbL 9TOT YETBIPEXYT'OJIbHUK
TIOII0JIaM ABJIAETCS POMOOM

CBouncTBa KBagpaTta

| Bce cropoHBI KBaZpaTa paBHBI, a NPOTUBOJIEMKAIINE CTOPOHBI
TapaJiieTbHbI

Bcee yrier kBagpara mpsaMbie

HuaroHanu KBajapaTa paBHbBI, NMEPHEHAUKYJIAPHBI, MEJIAT YIJIbI
KBajJpaTa IIOI0JIaM U TOUKOH IlepeceueHUs AeIATCA IIOI0JIaM

Ocnosa-
oo Hue % %; Tpaneyueil Ha3bIBAa€TCSA YeTHIPDEXYTOJBHUK, Y KO-
o
@04* & 2 % TODOro /Be CTODOHBI IAPAJLIENbHBI, & JBe APYyIHe Hela-
L % ¥ paJIeabHbI
CHOB8AHUE

Ilpamoyzonvroii mpaneyuell HasbIBaeTcA Tpale-
IIUdA, ¥ KOTOPOH ofHA M3 GOKOBBIX CTOPOH IIE€PIEHJUKY-
JIIPHA OCHOBAHUAM
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Ntorn rnaebi |

Paenobedpennoli mpaneyueil HasbIBaeTCsA Tpalle-
1A, ¥ KOTOPOW OOKOBBIE CTOPOHBI PABHBI

CBOWNCTBO paBHOOeapeHHON MpusHak paBHOGeppeHHOM
Tpaneuuu Tpaneuuu

. Eciu B Tpamenmum yribl IPU OCHO-
B paBHOOeApeHHON Tpamenun yIJIbI
BaHUM PaBHBI, TO TaKad Tpallenmud
OpU OCHOBAHUU PABHEI
paBHOOeApeHHAS

[TapanmenbHBIe IPAMBIE, KOTOPBIE IIEPECEKAIOT CTOPOHBI
yrjia W OTCEeKAlT Ha ONHONM M3 HHUX PAaBHBIE OTPE3KH,
OTCEKAIOT PaBHBIE OTPE3KM M Ha APYroil CTOPOHE

Cpedneii nunueii mpeyzonvhuxka Ha- Cpednell nunuell mpaneyuu Ha3bIBa-
3BIBAETCA OTPE3OK, COeJUHAIONINI ce- eTCA OTPe3OK, COeUHSAIOIIMUI Cepenu-

PearHbI IBYX €ro CTOPOH HBI 6OKOBI>IX CTOPOH TpaIlernmn
CBOMNCTBO CpegHen NUHUN CBOMNCTBO CpefHen NUHUN
TpeyronbHUKa Tpaneuuu

CpenHssi JUHUS TPEYyroJabHHKa ma- CpemHsasa JUHAA Tpaleluy I[IapaJi-
paJjiieJbHa OJHOW U3 €ro CTOPOH JieJbHA OCHOBAHHSM U paBHA MX IIO-
W paBHA IIOJIOBUHE 3TON CTOPOHEI JycyMMe
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O

Ilenmpanvrhbim yzaom B OKPYKHOCTH Hasbl-
BaeTCA IIJIOCKUIM YTOoJ C BEPIINMHONW B IEHTPe
OKPY?KHOCTH

I'padycroii mepoii dyzu oxpysxicHocmu HASBIBA-
eTcsA rpajycHas Mepa COOTBETCTBYIOIIETO IIeH-
TPAJILHOTO yTJa

Bnucannsim Yya2aom HaA3BIBAETCsA yI'OJI, BEpPIIU-
Ha KOTOPOro JIeKUT Ha OKPYXKHOCTH, a CTOPO-
HBI IIEpEeCEKaT 9Ty OKPYMHHOCTHb

Teopema o eénucannom yzne
BroucauHbIl yroa maMepseTcsa MMOJOBUHON TyTH,
Ha KOTOPYIO OH ONMMPAaeTcsd

Cnedcmeusn meopemvbl. 0 6NUCAHHOM Yeie

DS

92

BnucanHble yIyibl, ommpalomuecd Ha OTHY
U Ty Ke IyTy, PaBHBI

BrniucaunHubIf yros, omuparmmiuica Ha IOJY-
OKPYJKHOCTH, IIPAMOI, X HA000POT: 000
MIPAMOM BIMCAHHBIN YIOJI OINMPAeTcss Ha II0-
JIYOKPYsKHOCTH

IleHTPOM OKPYsKHOCTHU, OMMCAHHON OKOJIO IIPS-
MOYTOJIBHOT'O TPEYTOJbHUKA, SBJISETCS CePeIu-
HA THIIOTEHY3HI.

Meguana nMpsAMOYToJbHOIO TPEYTOJbHUKA, IIPO-
BeleHHAas W3 BEPIIMHBI NMPAMOr0 yIJja, pPaBHA
ITOJIOBUHE THUIIOTEHY3bI



Ntorn rnaebi |

B
C YeThIpeXyTOJbHUK HABBIBAETCSA 6MUCAHHBLM 6 OKPYdic-
HOCMb, €CJIM BCE €r0 BEPIIUHBI JIEKAT HA DTOH OKPYIK-
A HOCTH
D
CBOMNCTBO BMMUCAHHOIO B Mpu3Hak BNMcaHHOro
YyeTblpexyrosbHMKa C YyeTblpexyronbHMKa
A Ecau cymma mnpoTuBOJesKa-
CyMMa IIPOTHBOJIEKAIIUX YI- H) ~ IHX YIJIOB YeThIPeXyTrOJbHHU-
JIOB BIIMCAHHOTO YETHIPEXYTOJIb- Ka paBHa 180° TO OK0JIO HEro
HuKa pasHa 180° LA+ZC=  yowmo ommcars OKPYsKHOCTD
=/4B+/D=
=180°
Eciu mapaJiiesorpaMM BIKCAH OK010 1:060T0 IPAMOYIOJIb-
B OKPYJKHOCTBH, TO OH SIBJISIET- ’ HHKA MOYXHO OIICATH OKPYK-
CA IIPAMOYTI'OJIBHIKOM HOCTH
Eciu Tpamenus BIHCAHA B OK- OKo0JI0 paBHOOEIPEHHOI Tpa-
PYsKHOCTH, TO OHA PAaBHOOE.- MeIMH MOYKHO OIIMCATH OKPYK-
peHHas HOCTH

quBIpeXYI‘OJIbHI/IK Ha3bIBaeTCA ONUCAHHbBLM OKO-
710 OKpYiHCHOCMU, €CJIU BCe ero CTOPOHBI Kaca-
IOTCA BTOU OKPYMKHOCTU
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CBONCTBO OMUCAHHOroO 4Ye- b MNpu3Hak onucaHHoOro
TbipexyrosbHuKa YyeTblpexyrosbHMKa

c Eciu B BBITYKJIOM YeTBHIPEX-
B OIIMCaAHHOM YeThIPEXYTOJIb- o YIroJIbHUKE CYMMBI IIDOTHBO-
HHKE CYMMBI IIPOTHBOJIEKA- JIEKAIIAX CTOPOH PABHBI, TO
IIMX CTOPOH PaBHBI 7 B HEr0 MOYKHO BIIUCATh OKPYIK-

HOCTL
a+tc=b+d

Eciu B mapaJiiesorpamMm
BIIMICAHA OKPYKHOCTH, TO
OH SABJISETCA POMOOM

B m060ii poMO MOYKHO BIIH-
caTb OKPYIKHOCTD

Touxa nepecewe- Toura nepecewe- Toukxa nepecewe- Toura nepecewe-

HUs meduawn HUA 6blCOM UAU HUA buccekmpuc HuUusA cepedUHHbBLX
(meuTp Macce) ux npodonice- (MHIIEHTD) — nepnenouxkyns-
HUl IEHTP BIIWCAH- Ppoé — IIeHTD
(opTOIEHTD) HOW OKPYsKHOCTH OIIMCAHHOM
OKPYKHOCTH

U JIeNATCS €0 B OTHommeHuu 2 : 1, HAUMHAA OT BEPIINHBI
TPEeyroJbHUKA

Teopema o mouke nepecewerHus 6bLCOM MPeEY2ONLbHUKA
BricoThl TpeyroapbHMKa (WM UX HIPOJOJIKEHUA) Iepece-
KalOTCA B OJHOU TOUKE

Teopema o mouke nepeceienusn meduarn mpeyzonbHUKA
f ;% MezxuaHBI TPEYroJbHUKA IIEPECEKAIOTCA B OZHOM TOUKe
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Ntorn rnaebi |

0 KOHTPOIJIbHbIE BOMPOCHI K INABE |

1. HauepruTe BBINYKJIBIA uyeThIpexyroapHuk ABCD. Hasosute ero
cTOpOoHBI 1 AuaroHaau. ChopmMyaupyiiTe U MOKAKUTE TEOPEMY O CyMMe
VIJIOB BBIIYKJIOTO UETBHIPEXYTOJbLHUKA.

2. [laiite ompenesnenue napajaenorpamMmma. ChopMmyaupyiTe u JOKaKU-
Te CBOMCTBa IapaJejorpaMma.

3. CdopmynupyiiTe u NOKasKuTe IPU3HAKMU IIapaJjjejorpaMMa.

4. [laiite ompeseseHue IpAMOYToJbHUKA. CPOPMYIUPYHATE U JOKAKUTE
CBOIICTBA MIPSIMOYTOJbLHUKA.

5. [aitre ompenenenue pomOa. ChopMyanpyiiTe U TOKasKUTE CBOMCTBA
pomoba.

6. [laiiTe ompezmeneHne KBaapara. HasoBuTe cBOMCTBa KBajpaTa.

7. [laiite onpepenenue Tpamnenuu. HazoBuTe BUABI TPAIEI[Hii, KOTOPbIE
BaM u3BecTHBHI. KakuMmuy cBolicTBAMU OHH O0JIaZarOT?

8. Chopmynupyiite u mokaskure Teopemy Paseca.

9. [laiiTe ompejeseHue cpeqHell IUHUM TpeyroabHuka. Chopmynupyiite
U JOKAKUTe CBOMCTBO CPeNHeHN JMHUU TPEeyTroJbHUKA.

10. Maiite ompenenenue cpemueit juaum tpamnenuu. Chopmynupyiite
U JOKAKUTe CBOMCTBO CpemHel JMHUU TPAIeIlnu.

11. [aiiTe ompepmeseHne LEHTPAJbHOTO YIJa B OKpYy:KHOCTH. Kakosa
CBA3HL MEKAY T'PAAYCHOI MepOH AYTIHM OKPYKHOCTH M TPaJyCHON Mepoi
COOTBETCTBYIOIIETO IEHTPAJILHOTO yriia?

12. [aiire onpenesnenne BuucanHoro yria. ChopMyaupyiTe U JOKaKUTe
TEOPEeMY O BIIMCAHHOM YIJIE.

13. CoopmynupyiiTe claencTBUSA TEOPeMbI O BIMCAHHOM YIJIe.

14. JlaiiTe ompejeseHne YeTLIPEXYTOJIbHUKA, BIMCAHHOTO B OKPYKHOCTD.
ChopmynupyiiTe ¥ AOKAMKUTE CBOMCTBO BIIMCAHHOTO UETHIPEXYTOJbLHU-
ka. ChopmynupyiiTe IpU3HAK BIMCAHHOTO UETHLIPEXYTOJbHUKA.

15. [aiire ompepeeHne YeThIPEXyTOJIbHIAKA, OMUCAHHOTO OKOJIO OKPYIK-
HocTu. ChopmynupyiiTe M AOKAKUTE CBONCTBO OIMMCAHHOTO YeTHIPEX-
yroabauKa. ChopMyaupyiiTe MpUsHAK OMMCAHHOI'O UETHIPEXYTOJbLHUKA.

95



MABA |. YeTbipexyronbHUKN

o AOMNOJIHATEJIbHbLIE 3AAA4YN K TNABE |

96

298. Eciii B BBIIYKJIOM 4eTHIPEXyTrOJIbHUKE He BCe YIVIbI PABHEI, TO XOTS
OBl OMWH W3 HUX OCTpbIA. [[oKaKmuTe.
299. HaiiguTe yrisl mapajiejorpaMMa, eCId OJUH U3 HUX PaBeH CyMMe
IBYX Apyrux. MosxeT Jiu TaKoi mapajieorpaMM ObITh POMOOM; KBaApaToM?
300. Muaronans kBagpara ABCD pasHa 7 cMm. IIpamas, mpoxopaias
yepe3 TOYKY A IepHeHJUKyIApHO auaroHanu AC, mepecexkaer mIps-
mpie BC u CD B Toukax E u F. Hanigute EF.
301. Haiigure yrael TpeyTOJbHUKA, €CIU JBe ero cpejHue JUHUU Iep-
NEeHJUKY/IAPHLl 1 PaBHEL.
302. [lokaskure, 4TO OTPE3KH, COCAMHSAIOINNE CEepeANHBLI IIPOTHUBOJIE-
JKAI[IX CTOPOH UETHIPEXYIOJbHUKA, TOUYKON IepPeceyeHMs AeNATCA II0-
IIOJIAM.
303. OcHOBaHHUA HIPAMOYTOJBHON TpalellMy paBHBL 8 cM u 12 cM, a Ty-
IO yroJ Tpameluu B Tpu pasa Goablre octporo. Haiimure BhICOTY Tpa-
Henumy.
304.IIpamas, npoxojdAllas dyepe3 BepIIMHY TYIOro yIyia Tpaleluu,
IeJIUT ee Ha PpoMO M PABHOCTOPOHHUU TpeyroJbHUK. HaliiuTe cpemHIO0
JUHAIO Tpaleluu, ecau ee ImepuMeTp paBedH 60 cm.
305. B tpeyromeauke ABC Bwicora BH penur cropony AC Ha oT-
pesku AH=2 cm, HC=6 cm. Orpesok AM — MenmaHa TPEYroJib-
uuka ABC, orpesok MD — BricoTa TpeyroabHuka AMC. Haiigure
orpesku AD u DC.
306. [lana Tpamenus, KOTOpas SBJIAETCS BIMCAHHOW B OKPYKHOCTH
U ONMCAHHOM OKOJIO OKpy:kKHocTu. Haiimure:
a) yIJIbl Tpalleliuy, ecau cyMMa Tpex ua Hux paBHa 300°;
0) CTOpPOHBI TpaIellM, €CJIU ee IEePUMETpP paBeH 16 cwm.
307. IIo pucyHKy 89 mokaxurTe:
a) cBoiicTBO cpexHeit sunuu Tpamenun ABCD (AD| BC);
0) ecsiu B ueThIpexyroibauke ABCD B C
OTPE30K, COeAMHAIOIUN cepeuHbl /
cropoi AB u CD, paBeH IoOJy- E
cymme ctopom AD um BC, To
ABCD — Tpamenus uIx mapaJ-
JIeJIOPaMM.

M

A D
Puc. 89

€:RrANOK
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308. Ecsqiu pgmaroHaau paBHOGENPEHHOH Tpalenuy IepIeHINKYJIADPHBL,
TO ee BBICOTA PaBHA IIOJyCyMMe OCHOBaHHIl. JloKaskuTe.

3aja4n NoBbILLEHHOWN CIOXXHOCTU

309. IIpamasa npoxomuT yepesd BepmuHy B mapasnemorpamma ABCD.
Bepmuasr A um C ymajgeHBI OT 9TOH HPAMOI HA PACCTOAHUSI a4 U C
cooTBeTCTBeHHO. HaiimuTe paccrodaHue or ToOuKu D 10 HaHHON ITPSIMOH.
PaccmorpuTe mBa caydas.
310. Touku M u N — cepegunsl cropoH BC u CD mnapajienorpaM-
ma ABCD. Jloka:xkure, 4YTO TOUKa mepeceueHud npaAMbix BN u DM
JexXut Ha puaromaam AC.
311. [Iuaronanu BBIIYKJOro 4YeThipexyroibHuka ABCD mnepmesaun-
KyasapHbl. Yepes cepemuubl cTopoH AB um AD mpoBefeHBI IpsAMEIe,
MIepIeHIUKYIAPHBIe mpoTuBojJexkamum cropoHam CD u BC cooTBer-
cTBeHHO. JIOKaKHUTe, UTO TOUKA IepeceueHus STUX IPIMBIX IpUHAIJE-
skuT nupamoir AC.
312. JlokaxuTe, 4T0 GMCCEKTPHUCH YIJIOB NP OGOKOBOI CTOPOHE TpaIlie-
U TIepeceKaloTcsd Ha ee cpelHell JIMHUU.
313. Yepes TOUKY ILIOCKOCTH IPOBEJEHLI TPU INPAMBIE TaK, YTO YTOJ
MeXKIy JIOOBIMU AByMA 13 HUX paBeH 60° [loxkaskuTe, 4YTO OCHOBAHUA
MIePIIeHANKYIAPOB, IIPOBEMEHHBIX M3 JIF000H TOYKMW IIJIOCKOCTH K OTHUM
IPAMBIM, ABJISIOTCS BEPIIMHAMN PaBHOCTOPOHHETO TPEYTOJbHUKA.
314. Otpeskun AB u AC — 0Tpe3KH KacaTeJbHBIX K OKDPY’KHOCTH, IPO-
BeleHHBIX 13 TOuKU A. JIOKaKuTe, UTO IEHTP OKPYKHOCTH, BIIMCAHHOMN
B TpeyroiabHuk ABC , Je:XUT Ha TaHHOU OKPYKHOCTH.
315. HaiiguTre yrael paBHOOEApPEHHON Tpalelnuu, B KOTOPOH OOKoOBas
CTOPOHA PaBHA MEHbIIIEMY OCHOBAHMIO, a AMATOHAJb IePIeHAUKYIIpHA
OOKOBOII CTOpOHE.
316. Tannr octpoyroibHbii Tpeyroabauk ABC u Touka M Takas, 4To
BM 1 AB, CM 1 AC. [loka:xXute, uTo ToukKa M JI€XKUT Ha OKPYKHOC-
TH, OMMCAHHOI OKO0JIO0 TpeyroabHuka ABC.
317. Eciu cymMMma yIyIoOB IpPM OCHOBaHMHK Tpanenuu pasHa 90° To or-
Pe30K, COeQUHSAIONINI CcepelrHbl OCHOBAHUM Tpalelnuu, PaBeH UX IOJy-
PasHOCTH.

a) [lokaxkuTe JaHHOE YTBEpIKIECHUE.

0) ChopmynupyiiTe 1 TOKaKuTe obpaTHOe yTBep:KIeHUe.
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WUcToprnyeckaqa cnpaBka

Bonbluas 4acTb TEOPETUYECKMX MOMOXEHUN, CBA3AHHBIX C YeTblpex-
yronbHVKOM, Obina 13BeCTHa elle B [pesHew [peunn. Hanpumep, na-
pannenorpaMm ynomuHaetcs B pabotax EBknmpa nop HaseaHuem
«napannenbHo-nMHenHas nnowanb». OCHOBHble CBOWCTBA YeTblpex-
YronbHUKOB ObINM YCTAHOBMEHbI Ha NPAKTMKE U TONBbKO CO BPEMEHEM
Ll0Ka3aHbl TeopeTnyecKku.

OfHMM 13 TBOPLOB MAOEW reOMeTpmyeckoro AoKasa-
TeNbCTBa MO MpPaBy MpW3HaH OpPeBHerpevyeckun yde-
Hbin danec Munetckun (oK. 625—547 rr. o H. 3.).
Ero cymtann nepsbIM Cpeam NPOCNABAEHHbIX «CeMU
MygpeuoB» Snnagbl. MexaHuK M acTpoHoM, duno-
cod 1 obulecTBeHHbIV AedTenb, Panec 3Ha4YUTENbHO
oboratin Hayky CBOEro BpemeHM.

MIMEHHO OH MO3HAaKOMUIT FPEKOB C AOCTUXEHUAMU
ernnTsH B reoMeTpum 1 acTpoHoMun. o ceuaeTenb-
cTBy wMcTopuka lepopota, Panec npeackasan 3a-
TMeHne CofHUa, KOTOopoe npowusowno 28 mad
585 1. po H. 3. OH [Jan nepBble NpencTaBlieHnd
006 anekTpuyectBe U MarHetmsme. [JoctmxeHns Pa-
neca B reoOMeTpuM He OrpaHWYMBaIOTCS TEOPEMOW,
Ha3BaHHOW ero uMmeHeM. Cyutaetcs, y4to danec ot-
Kpblnl TeopeMy O BepTMKabHbIX Yrnax, [oKa3an PaBeHCTBO YrIOB MPW OCHO-
BaHWWN paBHODEAPEHHOrO TPEeyrofibH1Ka, NePBbIM OMNMUCan OKPYXXHOCTb OKOMO
NPAMOYrofIbHOrO TPEeyrofibHMKa WM 0DOCHOBA, YTO YroJs, KOTOpbIM OnupaeT-
CA Ha MOMYoKpPY>XHOCTb, npsiMon. Panecy MPUNNCLIBAIOT M [0Ka3aTeNbCTBO
BTOPOro MPW3HaKa PaBEHCTBA TPEYTrONbHMKOB, Ha OCHOBAHWW KOTOPOro OH
co3flan panbHoMep [ONs onpefeneHus paccTosHWs [0 Kopabnew Ha Mope.

danec MuneTtckun

B Monogble rogbl @anec nobbian B Ervnte. CornacHo nerexHge, oH
YOMBUA €rMneTckuX XPeLioB, U3MepuB BbICOTY NMUpamMmabl Xeornca
C NMOMOLLbIO NoA00Us TpeyronbHMKOB (0 Nomobun TpeyrosbHK-
KOB — B Cliedylollen rnase).



3y4as 3amedaTeNibHble TOYKM TPeyrofibHMKa, Heflb3a He BCMOMHUTL MMeHa
elle HeCKOMbKMX YYEHBbIX.

TeopeMy O mepeceyeHn BbICOT TPeyronbHMKa Aokasan B XV B. HEMeUKuM
MaTemaTuk PermomoHTaH (1436—1476) — B €ro 4ecTb 3Ty TeOpeMy MHOMAA Ha-
3bIBAIOT 3a4a4el PermomMoHTaHa.

Bblgalowmmnca Hemeukni yyeHbit JleoHapp, dun-
nep (1707—1783), KOTOPbIA YCTaHOBWI CBA3b MeXAy 3ame-
4aTeNbHbIMW TOYKaMKM TPeYrobHNKA, ABASETCA YHNKANbHOW
ncropmHeckon durypon. feometpus 1 MexaHunka, OnTmka
n GannNCTNKa, acTPOHOMMS 1 Teopus My3blkM, MaTeMa-
TVYeckas u3mka U CyAOCTPOeHMe — BOT Janeko He Moj-
HbI NepeYeHb Tex obnacTeln Hayku, KoTopble OH oboratun
CBOVMMMW OTKpbITUAMU. [epy drnepa npuHagnexut Oonee
800 Hay4HbIX paboT, Npu4emM, Mo CTaTUCTUHECKMM NofdcHe-
TaM, OH [enan B CpeaHeM OAHO M30bpeTeHMe B Hepento!
YenoBek Ype3BblHANHOM LIMPOTbI MHTEPECOB, dunep Obin
akageMunkom bepnuHckown, MeTepbyprckont 1 MHOMUX Apy-
X akageMunii HayK, OH CyLLeCTBEHHbIM 00Pa3oM MOBMVAN Ha PA3BUTVE MUPOBOM
Haykin. Hepapom dpaHuy3ckmin MateMaTtvk Mbep Jlannac, paccyxnas o0 yyeHbix
CBOEr0 MOKOMEHNS, YTBEPXAAS, YTO Dnep — «yyuTeNb BCEX HACY.

>

JleoHapp, dunep

Cpean yKpauHCKMX MaTeMaTUKOB BECOMbIN
BKMa4 B MCCNeAoBaHWME CBOWCTB YETbIPEXYTOfib-
HvkoB BHec Mwuxamn BacunbeBuuy Octporpag-
ckmn (1801—1862). DTOT BbIOAIOWIMIACH YYEHbIN,
npodeccop XapbKOBCKOTO YHMBEPCUTETa, MOMYYMN
MWPOBOE Mpu3HaHWe Gnaromaps pabotam no Ma-
TeMaTN4ecKon u3nke, MaTemMaTU4eckoMy aHamnmsy,
aHaNUTYeCKoW MexaHuke. TanaHTAMBbI Neparor
n mMetogmnct, OCTporpaackmi co3pan «Y4eOHMK
NO 3MeMeHTapHOM reOMETPUIMY», KOTOPbIN, B YaCTHO-
CTW, coaepxan psa MHTEPECHbIX M CNOXHbIX 3adad
Ha MOCTPOEHME BMMUCAHHbIX M OMUCaHHBIX YeTblpex-
M. B. Octporpagckun YrOSIbHNKOB 1 BbIMUCTIEHWE UX MoLLaden.
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MABA |. YeTbipexyronbHUKu

6 TEMATUKA COOBLUEHUA N PEDEPATOB
K MABE |

HenbToua 1 ero CBOKUCTBA.

IlocTpoeHre BBIMYKJBIX UETHLIPEXYTOJbHUKOB.

danec Muserckuii u IpeBHerpeueckas HaykKa.

Jleonapn ditep — yHUKaJbHAA (GUrypa MUPOBON HAYKU.
Teomerprueckme mMecTa TOYEK, CBABAHHBIE C OKPYKHOCTBHIO.

Touku Jitmepa. OKPYKHOCTD AeBATH ToueK. Teopema Deitepbaxa.
JlomoTHUTEeIbHBIE CBEIeHUS O BIMCAHHBIX M OMHUCAHHBIX UETHIPEXYTOJbHU-
kax. Teopema Cumiicona.

Oco0Oble BUIBI TPEYTOJbHUKOB (OPTOIEHTPUUECKUI, IeNalbHbIN, pPas3HO-
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TeomeTpus BiazeeT ABYMsS COKPOBUIIIAMU: OJHO
u3 HuUX — 310 Teopema Iludaropa, a BTopoe — Je-
JIeHHe OTPe3Ka B CPeJHeM U KpPaWHeM OTHOIIIEHUM...
TlepBoe MOYKHO CPaBHHUTH C MEpOIl 30JI0Ta, & BTOPOE
0OJIBITIE HATIOMUHAET JPATOIEHHBIH KaMeHb.

Hozann Kenaep,
HeMeUKuil aCmpoHoM U MAmemMamux

B oaroii riaBe BhI HauHeTe B3HAKOMUTBCA C mojobueMm GuUryp.
OrHollleHUe TOA00uA ABJIAETCS OJHOM M3 BaKHEUIINX XapaKTePUCTUK
eBKJINAOBOI TeoMeTpuu. IIposaBiaeHus momobOMs UACTO BCTPEUAIOTCS
¥ B TIOBCeTHEBHOMU Ku3Hu. Hampumep, aBuaMofen caMOJIETOB ITOJZO0OHBI
peasbHBIM MAIlIMHAM, a PEIpPONYKIIUM KJIACCUUYECKUX KapTUH I0H00-
HBI OPUTHHAJIAM.

B ocuoBe Teopum momobus JieKUT 0000IIeHNe TeopeMbl Paeca.
Bnarogmaps cBoiicTBaM MOZOOHBIX TPEYTOJBHUKOB YCTAaHABJIMBAIOTCS
BasKHbIe TeOMeTPUUYeCKHe COOTHOIIeHUs . B 4acTHOCTH, ¢ IMOMOIIBIO IIO-
nobmsa Oyzmer mokasana 3HameHuTas Teopema Ilmdaropa. IIpasma, Takoe
JIOKa3aTeJIbCTBO He ABJIAETCA KJIACCMYECKUM, Beib BO BpemeHa Iluda-
ropa HEKOTOphIe reoMeTpuyecKre (GaKThl, KOTOPbE MBI OyJeM paccMmar-
pUBaTh, €llle He OBbLIM OTKPBITHI. HO ceromHA maske OOBIYHBIM IMTKOJIb-
HUK MOJKEeT OBJIaJIeTh 3HAHUSIMU, HeM3BEeCTHLIMU Besnukomy Iludaropy.




§ 10. NopoGHbIe TpeyronbHUKN

10.1. O606wWeHHasa Teopema Paneca

HamoMHMM HEKOTOpHIe MOHATHSA, CBA3aHHBIE C JeJeHNeM U ITPOIOPIUAMU,
KOTOpbIe IOHAM00ATCA HAM [IJd TaJbHEHINNX PacCy:KIeHUH.

OTHOLWeHneMm 0Tpe3KOoB ONVNHOW @ W b Ha3biBAaeTCs 4YacTHOe WX [ANWH, T.e.

a
4yncno —.
b

a
NHuaue T'OBOPfA, OTHOIIIEHNWE — IIOKAa3bIBA€T, CKOJIBKO pPa3 OTPE30K b u ero
b

YacT! YKJIAABIBAIOTCA B OTPe3Ke a. JleficTBUTENBHO, €CJIU OTPEe30K b IPUHATH
3a eIVHUILY U3MEPeHHs, TO JaHHOe OTHOIIeHNe OyIeT PABHATHCA AJINHE OTPesKa d.

< o a Cc
OTpesky AfIMHOM @ 1 ¢ MPOMOPLMOHANbHbI 0Tpe3kam AnnHon b n d,ecnn —=—.
b d
Hampumep, orpesku AauHONE 8 ¢M 1 12 ¢M IPOMOPIIMOHAJLHEI OTPE3KaM [IJIu-
12

. 8
vHoit 10 cm m 15 cm, mockoabKy — =—=0,8.
10 15

Chopmynupyem o0oOIieHHy0 Teopemy Pajeca 1jid HEepaBHBIX OTPE3KOB,
KOTOpbIE OTCEKAIOTCS MapaJiieIbHBIMU MPAMBIMIA Ha CTOPOHAX YIJa.

Teopema (0 npornopumnoHanbHbIX OTPe3Kax)
napanneanble npsamMbie, nepecekawuwme CTOpPoHbl yria, oTceKkaloT Ha CTO-

AB AB a c
pOHax 3TOro yrna npornopLuoHanbHble OTPe3Ku: — = , I — =—.
BC BC, b d
e YTBep:KIeHNE TeopeMbl UJIIOCTPUPYET PUCY-
oB Hoxk 90. IlpuBemem paccy:KaeHUs, Ha KOTOPBIX
A TBNgNC OCHOBBIBAETCA JOKA3aTEJIbCTBO JSTOH TEOPEMBI.
1 1

AB
OrHolrenne — IIOKa3bIBaeT, CKOJBKO pPa3 OT-
Puc. 90. IlapannensHBIe

IPAMEIE OTCEKAIOT HA CTO- pesok BC ykimanbiBaeTcss B oTpe3ke AB, a or-
pPoOHAxX Yyrja IPOIOPIIHO- AB, BC
HAMbHEIE OTDESKH HOIIIeHIe v — CKOJBKO pas orTpe3oxk B,C,

171
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104

¢ C\*\D
Puc. 91

ykaajgbiBaeTca B orpeske AB,. Teopema ®aneca
yCTaHaBJUBAeT COOTBETCTBME MEXKIY IIPOIleccaMu
usmepeHusi orpeskoB AB u AB,. [leiicTBUTeNbHO,
opsaMBble, IapajlelbHble BB, «l1epeBoAAT» DPaBHBIE
OTPE3KHU HA OJHOI CTOPOHE yTIJia B PaBHBIE OTPE3KU
Ha OPYTroii ero CTOPOHE: OTPe30K AB «IepexomuT»
B oTpe3ok AB,, fecATad dacTb oTpeska AB — B ze-
cATyI0 4acTb oTpeska AB, u T.71. IlosTomy ecun
orpesok BC ykiaagbiBaeTcs B oTpeske AB n pas,
To orpesok B,C, yknaneiBaerca B oTpeske AB,
TaKyKe N pas.

ITonHOE mMOKA3aTeJbCTBO 9TOM TEOPEMBLI IIpen-
craBjeno B IIpumoxxenuu 1.

a c
3amevanue. ITockonbrky —= 7 TO
b
a c a+b c+d
—+1=—+1, T.e. = , U CJIeICTBUE IaH-
b d b d

) AC  AC,

HOM TeopeMbl MOXHO 3aIllucaTb B BHUIE ——=—.
AB  AB,

Ha Taxoe PaBEHCTBO MBI TaKMXe 6y,£[eM CChLIAThCA
KaK Ha TeopeMy O IIPOIIOPIIMOHAJIBHBIX OTpPE3KaxX.

3anava
HaHer oTpesku a, b, c. TlocTporite oTpesok x:E.

PeweHue a4
TTocTpouM nNpOU3BONbHLIM HepassepHyTeI yron O
U OTNOXWUM Ha OAHOW ero CTOpoHe OTpe3ku OA =a
m AB=b, a Ha apyroi cTtopoHe — oTpe3ok OC =c
(puc. 91). TTposesem npsmyro AC U npamyro, KoTopas
napannensHa AC, NpoxoauT Yepe3 Touky B u nepe-
cekaeT Apyryro cTopoHy yrna B touke D. TTo Teopeme

OA OC
—— =—, OTKYyAaQ
O MPOMOPLMOHANBHLIX OTPe3Kax o = o Y
Cbzﬂzﬁ. CneposatenbHo, oTpesok CD —
OA a
UCKOMBIM.

©-RANOK



§10.Moao6GHbIe TpeyrofabHUKU

Puc. 92. ITono6usie
TPeyTOJbHUKHI

3ameTuM, UTO B 3ajaue BeJMUMHA X SBJIAETCS
YeTBEPTHIM UJIEHOM IIpomopruu a:b=c: x. IlosaTomy
IIOCTPOEHHBIN OTPE30K HA3bIBAIOT Yemeéepmulm Npo-
NOPYUOHALLHBLM OMPE3KOM.

10.2.0npepeneHne nNoaoObHbIX
TpeyrosbHNKOB

PaBHbIe QUrypnl IpeacTaBIAIOTCS B HaIlleM
BOOOpaKeHNM KaK (PUIyphl, MMeIOIe OJUHAKOBYIO
(opmy 1 ommHaKOBBIe pasmepbl. Ho B MOBCEeIHEBHOI
JKUB3HM YaCTO BCTPEUAIOTCS BeIlld, Y KOTOPHIX OAMHA-
KoBas (popMa, HO pasHble pasMepbl: HAIPUMEp, daii-
Hoe OJIIOAIle M Tapeika, OMMHAKOBBbIE MOAeIud O00y-
BM Pas3HBLIX PasMepoB U T.II. B reomerpun (GUTYPLI
ONMHAKOBOM (DOPMBI IPUHSATO HA3BIBATH IMOLOOHBIMII.
Hanpumep, momoOHBIMU APYT APYTY ABJISIOTCS JIFO-
Oble nBa KBajpara, JiloOble IBe OKPYy:KHOCTU. BBemem
UL HadaJa MOHATHE O TMONOOHBIX TPEYroJbHUKAX.

OnpepeneHue
[Ba TpeyronbHWKa Ha3bIBAOTCA MOZOOHBIMM, eCnn yr-
Nbl OIHOTO W3 HWX COOTBETCTBEHHO PaBHbl yrnam mpy-
FOro W COOTBETCTBYIOLLME CTOPOHbI 3TUX TPEYrOIbHUKOB
NPOMOPLIMOHANBHbI.
Ha pucyuxe 92 wuzobpakeHsl mono6-
Hele TpeyronbHuKn ABC u A BC,. Ilogo6ue
ATUX TPEYrOJbHUKOB KPaTKO 00603HAUAIOT TakK:
AABC~>AA BC,. B sroil 3anucu, Kak U B 3alHCU
paBeHCTBa TPEYTOJbHUKOB, HA3BAHUS TPEYTOJbHU-
KoB OyJeM 3aIunChIBAaTh TaK, YTOOLI BEPIINUHBI PaB-
HBIX YTJIOB YKa3bIBAJUCh B TOPSTKE COOTBETCTBUI.
9TO O3HAUAET:
ecin AABCOAABC, 1o LA=ZA,,
/B=/B, sC=sc, 2B _BC _4C¢ 4
AB BC, AC,
Yucsmo k, paBHOE OTHOIIEHWIO COOTBETCTBYIO-
IUX CTOPOH TOJOOHBIX TPEYTOJIHLHUKOB, HA3LIBAIOT
Koapuyuenmom nodoous.
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OueBUAHO, UTO ABA PABHBLIX TPEYTOJbHUKA SB-
JISIOTCSA IMOJOOHBIMEU ¢ Koddduimentom momobusa 1.

OnopHas 3aaava
OTHoweHWe nepumeTpoB NOAOGHBIX TpeyronbHUKOB
pasHoO Ko3(@uUuUUeHTy noaobusa. [okaxuTe.
PeweHue

TTycte  AABC>AABC, ¢ ko3gp@uuUeHTOM noao-

6us k. 3To 03HauvaeTr, 4TO pB_ Bl acl k, T.e.
AIBI Blcl AICI

AB =kAB,, BC=kB(,, AC=KAC,. Nmeem:

PABC _ kAlBl +kBlcl + kAlcl | kPAiBlQ

P,MB‘q AB +BC +AC PAM

—k-

OrMeTuM TaK’Ke, YTO OMHOULEHUe coomeéem-
cmeyruux nuHelHbLX dlemenmos (meduawn, Guc-
cekmpuc, évicom U m.n.) nodob6HbLX MpeyzonbvHU-
K06 pa6Ho Ko3gpuyuenmy nodobus. [Jokaxure sTo
CaMOCTOSATEJBHO.

Bonpocbl n 3apaum
@ YCTHbIE YNPAXXHEHUA

318. UssectrHo, ut0 A ABC®AKMN. HazoBuTe COOTBETCTBEHHO paB-
Hble VIVIBI 3THX TPEyTOJbHUKOB.

319. Tpeyroabuuxk ABC u TpeyroabHUMK ¢ BepmuHamu D, E, F mogo6-

AB BC AC
HBI, IpuueM —— =—— =——, 3aKoHuure 3anuch A ABC®A....
EF FD ED

320. SIBnsAroTcs JIu paBHBIME JIIOOBIE IBa MOZOOHBIX TpeyroibHuKa? Ilomo6-
HBI JIM JII0OBIE JBa PaBHBIX TpeyroabHuKa? HaszoBuTe COOTBETCTBYIOLIMIA
Koa(hduiimeHT momodus.

321. MoryT au OBITH NOAOOHBIMU IPAMOYIOJBHBIM M TYIOYTOJbHBIN
TPEYTOJbHUKN?

322. [IBa TpeyroabHMKA MOLOOHEI ¢ Koadduuuertom 0,25. Bo CKOIbKO pas
CTOPOHBI OJHOI'O TPEYTOJBHUKA GOJIBIIE COOTBETCTBYIOIINX CTOPOH APYroro?
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@ ’PAOUNYECKUE YIMPAXHEHUA

323. Haueprure Tpeyronmbank ABC. OTmerbTe Ha cropoHe AB Tou-
Ky D Ttak, utroosl AD:DB=2:1. IIpoBegure uepe3 TOUKy D mps-
MyI0, IapaJiieabHyio cropone AC, u o60o3HaubTe TOUKY E — TOUYKY
rmepeceueHus 9TOU MmpsamMoir co cropoHoir BC. Uamepbre oTpesok BE
M BBIUMCJINTE AJUHY oTpeska EC 1o TeopeMe 0 MIPOIOPIIMOHAJIBHBIX
orpeskax. IIpoBephTe MOJYUEHHBIA PE3YJIbTAT M3MEPEHUEM.

—> 324. Haueprure Tpeyronbauk ABC u mpoBefuTe B HeM CPeLHION JIH-
uuio DE, mapannenbuyio AC. HazoBure momoOHbIEe TPEYTOJLHUKH, KO-
TOphble 00pPa30BaJNCh Ha PUCYHKE.

@ NMMNCbMEHHDIE YTNPAXXHEHUSA
YpoBeHb A

325. Onpegenure, ABIAIOTCS JU OTPE3KM AJWHON a u b IIpomopiuo-
HaJIBHBIMH OTPe3KaM ¢ U d, ecld:

a)a=8cm, b=24cm, c=4cm, d=12 cwm;

6) a=9cm, b=14cm, ¢=7 cm, d=18 cm.
326. Ha pucyuke 93 AABC>A A B,C,. Ilo naHHBIM DHCYHKa Haiinu-

T®e X U Y.
—> 327. Ha pucynre 94 AABC~AA,B,C,. Ilo faHHBIM DUCYyHKA Haigy-
Te X U Y.
B B
B B, '
20 16
x& B / \
ST T Cl 4 12 cA G
Puc. 93 Puc. 94
328. IIpamas KM mnapainenbHa cropoe AC B
rpeyroabEuka ABC (puc. 95). Haiimure otpe- o
30k MC, ecau: K
a) AK=2 cm, KB=6 cm, BM =9 cwm; A C
6) AK:KB=2:3, BC=10 cwm. Puc. 95
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—> 329. IIpamaga KM mnapannensHa ctopoHe AC TtpeyronbEnka ABC

(puc. 95). Haiimure orpesok AB, eciu AK =6 cm, BM:MC=4:3.
330. UszBectro, uto AABC>ADEF . Haiigure:

a) yron C, eciu £LA=45°, LE=110°;

0) yron F,ectu £ B=80°, LA=/C.

—> 331. Haiigure ocTphble yIJIbl IPAMOYTOILHOIO TPEYTOIbHIKA, €CJIU B II0-

JOOHOM €My TPeyroJbHHKe PasHOCTh HAMOOJBIIEer0 WM HAWMEHBIIIEero yr-
JoB pasHa 70°.
332. CropoHBl TpeyroabHMKa paBHEL 2,5 c¢M, 4 cM u 5 cm. Haiigure
CTOPOHBI TPEYTOJHHUKA, MOJOOHOTO0 NaHHOMY, €CJIU:
a) ero mepuMeTp paBeH 46 cwm;
0) ero HaMMeHbIIas CTOPOHA paBHA HAMWOOJIBIIEH CTOPOHE TaHHOI'O
TPEyTroJbHUKA.

—> 333. Croponsl TpeyroibHuKa paBHBI 16 cm, 12 cm u 10 cm. Haiigure

IepuMeTp TPeyroJIbHUKA, MOJZOOHOTO NAHHOMY, €CAM ero Hamu0OJIbIIasd
CTOpOHA paBHa 8 cM.

334. [lokaskure 10 OIpeNeIeHUI0, YTO JIOOble ABA PABHOCTOPOHHUX
TPEeyTOJbHUKA ITOJOOHEI.

—> 335. Jloka:xuTe OT IPOTHUBHOIO, UYTO TYHNOYTOJLHBIN U PaBHOCTOPOHHMIA

TPEYTOJbHUKN HE MOTYT OBITH IOJOOHBIMU.

YpoBeHb b B c
336. IIpamas MN mnapajielbHa OCHOBAHHUAM M \N
rpanenuu ABCD (puc. 96). Haiigure: X
a) cropony CD, ecitu AM : AB=4:5, D
CN=3 cu A
0) cropony AB, eciu AM:ND=3:2, Puc. 96

CN=2 cm, AM =9 cwm.

—> 337. Ilpamas MN mnapajiienbHa oOcHOBaHuHAM Tpamenuu ABCD

108

(puc. 96). Haiigure cropony AB,eciu AM —-MB=1 cm, CN:CD=3:7.
338. Ilo gauneiM pucyHka 97 Haligure x, ecau ab.

(312 x/ N5,

b b

Puc. 97
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339. UssectHO, ur0 AABCO®ADEF, nupuuem £D=70°, LB=55°.
Iokaxkure, uro AB= AC.

340. Ussectro, uto AABCOAKMN, npuuem £ A+ /M =90°. [loka-
sJKure, uro AB — HauboJblllasg cTopoHa TpeyroiabHuka ABC.

341. JJoxkauTte, uTO TPEYTOJbHUK C BEPIIMHAMU B CepeAMHAX CTOPOH JaH-
HOT'O TPEeYroJIbHUKA MMogo0eH faHnHoMy. Yemy paBeH K0a(hUIleHT moxoomns?
342. B tpeyronsEuke ABC Toukm D u E — cepeguHBI CTO-
por AB u BC coorBerctBeHHO. [okaxkurte, uro ANAABCADBE,
1 Hangure Koa(puimeHT momobms.

343. Kaxxablii U3 AByX HEPaBHBIX, HO IOJOOHBLIX TPEYTOJbHUKOB HMeeT
cTopoHbl AamHOM 12 ¢cm m 18 cm. Haligure HensBecTHBIE CTOPOHBI ATHUX
TPEYTOJIbLHUKOB.

344. TpeyroibHUKN CO CTOPOHAMH @, b, ¢ 1 b, ¢, d momoOHEL. JloKkaxure,
uyTO0 KO02(pPUIIMEHT Mofo0Kusa He MOKET OLIThH PaBHBIM 2.

345. Haiigure ommlOKy B «JOKa3aTeJbCTBEe» I'eOMETPUYECKOro copuama:
OMpe3KU NapailleslbHblX NPAMbLY, 3AKII0YeHHble MeH0y CMmOopoHamu
yzaa, PABHbL.

«[lokasatenbcTeo»

Tlycte AB 1 CD — oTpesku napanfiesibHbIX MpAMBIX,
KoTopble nepecekaroT cTopoHer yrna O (puc. 98). TTo Te- D

AO BO B
opeme O MPOMOPUUOHANBHLIX OTpesKax — = — WU

co DO 0
AO-DO =BO-CO. YMHOXUM 0be 4acTu 3TOro paBeHCTBA A4 C
Ha OTNIUYHYHO OT Hyns pasHocTb AB-CD: Puc. 98

AO-DO-(AB-CD)=B0O-CO-(AB-CD),
AO-DO-AB-AO-DO-CD=BO-CO-AB-BO-CO-CD.

TTepeHecem nepBbIA YrieH NPABOM YACTU PABEHCTBA B NeByHO YaCTb PABEHCTBA,
a BTOpOU UneH NleBOM 4YaCTU — B MPABYHO 4aCTb:
AO-DO-AB-BO-CO-AB=A0-DO-CD-BO-CO-CD, unu
(AO-DO-BO-C0O)-AB=(AO-DO-BO-C0O)-CD.

Paspenue obe yactu nocneaHero paBeHCTBA HA BbIpAXeHWe B CKOOKAX, MOSyYUM
AB =CD, T.e. oTpe3kM napansiesibHLIX NPSMbIX, 3aKJIHOYeHHbIE MexXay CTOPOHAMM
yrna, pasHbL.
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346. Muaronans AC peant tpanenuio ABCD (AD||BC) Ha [Ba IO-
mobubix Tpeyroabuuka ABC u ACD. Haiigute AC, eciu BC=4 cw,
AD=9 cwMm.

—> 347. uaromams AC rpamenuu ABCD (ADllBC) pasHa cropore CD

S

¥ JeJUT Tpamelnunio Ha ABa momoOHBIX TpeyroabHuxka ABC u ACD. Haii-
IuTe ImepuMeTp Tpameruu, eciu AB=9 cm, CD=12 cwMm.

NMOBTOPEHWNE MEPEA N3YYEHUEM § 11

TeopeTuyeckn matepuman

¢ TIIpU3HAKU paBeHCTBa 7 kmace, § 8, 10, 13
TPEyIroJILHUKOB;

8 ruace, §5
° Tpamemnus.

3apaun

348. Yepes BepmuHy TpeyrojibHHUKa IPOBefieHa IIpaAMas, KoTopas Je-
JIUT JAaHHBIM TPEYToJbHUK Ha ABa PaBHBIX TpeyrojbHuka. Ompernesute
BHUJ JaHHOTO TpeyroJbHMKA. MOKeT Ju Takas mpsAMas Pasfe]uTh Tpe-
YrOJbHUK Ha JBa HEPABHBIX, HO MOAOOHBIX TpeyroJbHUKa? BbICKaKuTe
MIPE/ITIOJIOKEHNE,

349. Tuamerp AC mnepecexaer xopay BD B rTouke K, mensieii xopay
momosiaM. JlokaskuTe paBeHCTBO TpeyroiabHukoB ABC u ADC. Moryrt
au xopabl AB u CD ObITh mapajeJbHBIMU, ecau Touka K He ABJIdA-
eTCs IEHTPOM OKPYKHOCTH?



§ 11. NpusHakn nopoodus
TpeyrofibHNKOB

Puc. 99. K goxasarenn-
CTBY MOAO0OMS TPEYTOJLHU-
KOB II0O ABYM yIJIaM

11.1. Mopo6ue TpeyronbHUKOB
no ABymMm yrnam
Iia mokasaresnbCTBa MOZOOMSA NBYX TPEYTOJIb-
HUKOB, KaK W [Js [JOKAa3aTeJbCTBA WX PaBEHCTBA,
He 00513aTe/IbHO IIPOBEPSTH BCE COOTHOIIEHUSA CTOPOH
¥ YIJIOB COIVIACHO OIPENEJEHUI0 — JOCTATOYHO IIPO-
BEpPUTHL JHUIIL HEKOTOpble M3 HuX. Kakme mMeHHO?
OTBeT Ha ATOT BOIPOC JAIOT TPU IPU3HAKA IMON00MA
TPEYyTOJIbLHUKOB.
Teopema (npusHak nopobusi TpeyronbHUKOB
no ABYM yriam)
Ecnu gBa yrna ogHoro TpeyrofibHUKa COOTBeT-
CTBEHHO paBHbl ABYM yriam gpyroro Tpeyrosb-
HUKA, TO Takue TPeyrosibHUKN MOoJOoGHbI.
Joka3aTenbCTBO
[0 IIyecrs maubl Tpeyroabuuku ABC
u ABC, B kKoropeix LA=/LA, ZB=/B
(puc. 99). HoraxxeMm momoOme 9TUX TPEYTOJILHUKOB.
3 TeopeMbl 0 CyMMe YTJIOB TPEYTOJIHLHUKA OUEBUIHO
caenyet, uto £C = /ZC, . Ornoxum Ha gyde AB or-
pesok AB,, paBHblil A, B, u npoBejeM npamyio B,C,,
napaJyiensayio BC. Torma ZABC=/AB,C, Kak
COOTBETCTBEHHBIE YIJIBI MPU MapaieJbHbIX IIPA-
MbIX, moatomy AAB,C,=AABC, 1o BTOpOMYy
npusHaky, otkyga AC,=A,C,. Ilo Teopeme o mpo-

AB AC
MOPIIMOHAJILHBIX OTpPe3Kax ——=——, cJemoBa-
AB AC AB, AC,
TeJIbHO, —— =——. AHAJOTUYHO JOKAa3bIBAEM,
AIBI AICI
AB BC
uTOo = ——., Takum 00pasoM, IO OIPEeaeJeHUIIO
AIBI BICI

mono6HbIX TpeyroabHuKoB AABCOAA BC,. Teo-
pema goxasaua. Wl

m

©-RANOK



©-RANOK

IMABA II. Mopo6ue TpeyronbHukoB. Teopema Mudaropa
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Puc. 100

3anava
Touka nepeceveHus AuaroHanel Tpaneuuu aAenuT
OAHY W3 HUX Ha OTpe3kU ANUHOM 4 cm u 7 cMm.
MeHbluee ocHoBaHWe Tpaneuuu paeHo 8 cm. Haviaute
CPeAHIOHO NUHUIO Tpaneuuw.

PeweHue
Tlycte B8 Tpaneuuu ABCD (AD|BC) auaroHanu
nepecekarotca B Touke O, BC=8 cm (puc. 100). Pac-
cmoTpum TpeyronbHuku AOD u COB. B Hux yrner
npu BepwuHe O pasHbI Kak BepTUKanbHble, £CAD =
=/BCA Kkak BHYTpeHHWe HaKpecT nexawue npu
napannenbHerx npamerx AD wu BC u cexy-
wer AC. Torna AAOD®ACOB no asym yrnam.

BC BO

Otctoaa crieayer, uto == "> . TTockonbky no ycrno-

suro BC<AD, to BO<OD , 3Hauut, BO=4 cnm,

OD=7 cm. Toraa AD= BC-DOI_ 87
BO 4

=14 (cm).

CpeaHas nNUHUA Tpaneuuu pasHa MONyCymme ee
14
8+14 _11 (cm).

OCHOBAHUMU, T.e.

Otset: 11 cm.

11.2.Mopob6une TpeyronbHUKOB
no ABYM CTOpPOHaM U yrny
MeXAy HUMU

Teopema (npusHak nopobusi TpeyronbHUKOB
no ABYM CTOPOHAM U Yrily MeXAay HUMM)

Ecnun aBe CTOPOHbI OAHOMO TPeyrofibHMKa Nponop-
LMOHanNbHbI ABYM CTOPOHaM ApYyroro Tpeyrosib-

HUKa 1 yrnbl, 06pa30BaHHble 3TUMU CTOPOHaMH,
PaBHbl, TO TaKne TpPpeyrojibHUKu HOAOGHbI.



§11.MpusHaku nopobusi TpeyrosibHMKOB

Puc. 101. K moxasarenn-
CTBY IOZOGHUS TPEYTOJbHU-
KOB II0 JBYM CTODOHAM

¥ YLy MeXy HUMHU

Puc. 102

Joka3aTenbCcTBO

U Ilycrs mamst Tpeyronsauku ABC u A B,C,,
AB AC

B KoTopelx LA=/LA, ——=—— (puc. 101).
AB AC

171 171

Horxaxxem momoOme dTUX TpPeyroJabHUKoB. OTio0-
KuMm Ha sayde AB otpesok AB,, paBHBII A B,

u nposefieM npamyo B,C,,napannensayo BC.Torna
ZABC=/AB,C, KaK COOTBETCTBEHHBIE YIJIbl IIPU
IapaJjiiesbHBIX IPAMBIX, HoaToMmy A AB,C, A ABC

AB AC
II0 ABYM YyIJiaM. OTCIOJIa —— =——, a IIOCKOJIbRY
AB AC

2 2
AB AC
AB,=AB unu ——= , 7o AC, =AC,. Torna
AB AC

171

A AB,C, =A A, B,C, 1o nepBoMy IPU3HAKY PaBEeHCTBA
TPeyroJbHUKOB, ciaefoBarenbHo, LA BC =/ZABC=
=/ZAB,C,. ANABC®>»AA,B/C, no nsym yriam. Teo-
pema mokasana. M

3aaava
Tlpamas, nepecekarowas ctopoHs: BA u BC tpe-
yronbHuka ABC, aenuT Kaxayro U3 HUX B OTHOLe-
HUM m:n, HaumHas ot BepwwuHsl B. [okaxute, uto
3Ta npsmas napannenbHa AC .

PeweHue
Tlyctb npamas k nepecekaet ctopoHst BA u BC
TpeyronbHuka ABC B Toukax A, u C cootBeT-
ctBeHHo (puc. 102). TTockonbky no ycnosuro 3aAa-

BA BC m BA _ BC m

WM —=—=—,T0 =—t=——_ Toraa Tpe-
AA CC n BA  BC m+n

yronbHukun ABC u ABC, nopobHer no ABym CTOpO-
HAGM U yrny mexay Humu. M3 nopobus TpeyronbHUKOB
cneayert, uto ZBAC, = ZBAC. Ho 371 yrnbr agnarotcs
COOTBETCTBEHHbLIMU MpU nNpsmbIX k U AC U ceky-
wei AB. CrneposarensbHo, K||AC no npusHaky na-
PannenbHoCTU MpPAMBIX.

113
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Puc. 103. K nokasareinn-
CTBY IIOZOOMA TPEYTOIBHU-
KOB II0 TPEM CTOPOHAM

14

11.3. Nopobune TpeyronbHNKOB

no TpemM CTOpOHaMm
Teopema (npusHak nopobusi TpeyronbHUKOB
no Tpem CTOpoHaM)
Ecnu Tpu CTOpPOHbI OQHOro TpeyrojibHUKa Mnpo-
NMOpLNOHAJIbHbl TpeéM CTOPOHaM Apyroro Tpe-
yrojibHMUKa, ToO Takue TpeyrojibHukKu HOAOGHI:I.
Joka3aTenbCTBO

0 IIycrs B Tpeyrompuurax ABC u A, B,C,

AB _ BC _ AC (puc. 103). Hoxaskem momobue

AB  BC, AC,
STHX TPEYroJbHUKOB. Kak M B MPembIAyIIUX Teope-
Max, OTJIOKUM Ha jyue AB oTpe3ok AB,, paBHBI
oTpe3Kky A B, u nposejem npamyio B,C,, mapai-
apensuylo BC. Torpa £ ABC =/ AB,C, kak cooTBeT-
CTBEHHBIE YIJIBI MPU MapaJlJIeIbHBIX MPAMBIX, II0-

sTomy AAB,C,>AABC mno asym yruam. Orcioga

AB BC AC
= = , & THocKoabKy AB,=A B, To
AB, BC, AC

2 2

AB BC AB BC
—— =——, YuureiBad, 4TO =——, UMeeM

Al Bl BZ CZ Al Bl Bl Cl
B,C, = B,C,. AnaysoruusHo pnokasbiBaeM, 4To AC, =

= A,C,. Tornra AAB,C,=A A B,C, 1o TpeTbeMy Ipu-
3HAKy DAaBEHCTBA TPEYTOJbHUKOB, CJIEeJ0BATEJbHO,
LA=LA, LABC =£ZABC=/ZAB,C,, AABC®
©AABC, o gsym yruam. Teopema poxasana. M

TakuMm o06pasoM, A JOKas3aTeJbCTBA BCEX
Tpex IPUSHAKOB IOJ00USA TPEeYyrOJIbHUKOB HCIOIb30-
BaH OAWH U TOT ’Ke IIOJXOA, a HOKAa3aTeJbCTBO KaK-
IOTO M3 IPUSHAKOB IIOZOOMA OCHOBHIBAETCS HA COOT-
BETCTBYIOIleM IIPM3HAKe PaBEHCTBA TPEYTOJHHUKOB.

B xoze mokasaTeibcTBa NPU3HAKOB IOZO0OMSA
TPEYroJbHUKOB MBI IIOKa3aJH TaKiKe, UTO NpAMAA,
Komopasa napannieibHa CMOpPOHe MPeyzoLbHUKA
u nepecekaem 06ée Opyzue CMOpPOHbL, OmMceKaem
om 0aHHO020 MpeYzonbHUKA NOO0OHBLI.
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§11.MpusHaku nopobusi TpeyrosibHMKOB

Bonpocbl u 3apaum

@ YCTHbIE YNPAXXHEHUA
AB _ BC

350. B rpeyromsuuxkax ABC u A,B,C, ——=——=F. Kakoe pasen-
AlBl Blcl

CTBO HEOOXOAMMO MO0ABHUTH K YCJOBHUIO, UTOOBI MOYKHO OBIJIO JOKAa3aThb

nomobue sTuX TpeyroabHuKoB? HasoBuTe Bce BO3MOKHBIE BapUAaHTHI

OTBETA.

_ BC _ AC
KN MN MK
HaszoBute yroa tpeyroabuuka KMN, paBubiii yray C. Ilouemy sTu yr-
JIBl PaBHBI?

351. Mans rpeyronbankn ABC u KMN, B KOTOPBIX

AB MN
352. Mausr Tpeyronmbuuku ABC u KMN, B KOTOPBIX e~ K

u £ZB=/N. HazoBure yroa tpeyroabuuka ABC, paBubiii yriay M.
Ilouemy sty yrabl paBHBI?
353. MoryT 11 GBITH HOZOOHBIMM:

a) IPSIMOYTOJbHBIN 1 PaBHOOEIPEHHBIN TPEYTOJbHUKH;

0) IpAMOYTOJIBbHBIN 1 PABHOCTOPOHHUM TPEYTOJbHUKH;

B) TpeyroJabHUK ¢ yrioM 50° u TpeyroapHuk ¢ yriom 100°;

r) TpeyroJabHuK ¢ yriaom 60° u TpeyroapHuK ¢ yruom 120°7
354. ITono6uBl 1u paBHOOEAPEHHBIE TPEYTOJILHUKM, €CAU OHU MMEIOT:

a) I0 PaBHOMY OCTPOMY VTJIV;

0) I0 paBHOMY TYIOMY yTJIy?
355. [IBa momo6HBIX TPEYrOIbHUKA UMEIOT 00muii yroyu. O6sa3aTe bHO 11
UX CTOPOHBI, MIPOTUBOJIEKAIIIE 9TOMY YINIy, mapaJjieibHbl? IIpuBenure
KOHTPIIPUMED.

@ ’PAOUNYECKUE YIMPAXHEHUA

356. Haueprure Tpamenuio U IPOBeAUTE €€ AUATOHAJIM.

a) Beigenure 1iBeToM 107j00HBIE TPEYTOJIBHUKY, KOTOPEIE 00Pa30BaIiCh
Ha pucyHke. ITo KaKkoMy IpH3HAKY MOMKHO JOKA3aTh UX I0H00me?

0) lsmepbTe OIMHBI OTPE3KOB OAHOI AMATOHAJMN, Ha KOTOPbIEe OHA
IeINTCA TOUYKOM IlepeceueHus auaroHajeii. MsmepwbTe AJUHY
OIHOT'O W3 OCHOBAHUWM TpAIEIVM U BBLIYUCIUTE AJIUHY BTOPOTO
OCHOBaHWUSA, MCIOJB3yA MOA00ME TPeyroJlbHUKOB. IIpoBephTe mO-
JIYYEHHBIH Pe3yJIbTAT U3MepPeHUeM.
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—> 357. HauepruTe TpeyroibHMK U IIPOBEJUTe IIPAMYIO, KOTOpas IapaJ-
JIeJIbHA OfHOI M3 ero CTOPOH M IepeceKaeT ABe APYrue CTOPOHEL.
a) Belgenure mBeTOM IOAOOHBIE TPEYrOJbHUKH, 0OPAa30BaBIIUECS
Ha pucyHEKe. ITo KaKoMy IpPU3HAKY MOXKHO JOKas3aTh UX Iogo0ue?
0) IsmepbTe yIyibl, IOJ KOTOPLIMU OaHHAsS IpsaMas IepeceKaer
CTOPOHBI TPEYrOJbHMKA, WM HAWAWUTEe BCe YIVIbI NAHHOTO Tpe-
YrOJIbHUKA.

@ NMACbMEHHDbIE YTPAXXHEHUSA
YpoBeHb A

358. Ha pucyuke 104 maiigure momoOHbIE TPEYTOJBHUKM U [OKAMKUTE

ux mopobue.
B

Puc. 104

—> 359. [Ilo gamseIM pucyHKa 105 oKa)kuTe momo0Me TPEYTOJbHU-
koB ABC u A BC,.

B B
/\ B1
] - B 10‘
AA - C
. o A c, A g —C 4 16 1
a

B

12 15

A 9 CA13 C,
B

Puc. 105
116
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§11.MpusHaku nopobusi TpeyrosibHMKOB

360. OmpezennTe paccToAHME HA MECTHO- c
CTH OT TOUKH A [0 HeJIOCTYIIHOI TouKu B D E
(puc. 106), ecitu CA=60 m, CB=90 w,
CD=20 m, CE=30 m, DE=40 m. IIpo- 4 B
BequTe HEOOXOAMMbIE MOKa3aTeJIbCTBA.
361. IlpomomxeHus GOKOBBHIX CTOPOoH AB Puc. 106
u CD rpameniuu ABCD mnepecekaiorcs B Touke O.
a) lorkaxure, uro A AOD>A BOC.
0) Haiinure AD, eciu BC=4 cvm, OB=6 cm, OA=9 cwm.
—> 362. uaronanu rpanenuu ABCD (ADIl BC) mepecexaioTca B Touke O.
a) Horaxure, uro AAOD>ACOB.
0) Haiinure BC, eciu AD=16 cm, AO:0C=4:3.
363. Onpenennute, MOJOOHBI JIU TPEYTOJILHAKHA CO CTOPOHAMU:
a)3, 4, 6 u 9, 15, 18; 0)2, 3, 3 u 8, 12, 12.
364. [IBa paBHOGEJPEHHBIX TPEYTOJbHUKA UMEIOT PABHBIE YIVIBI IIPH OCHO-
BaHuax. OcHOBaHMe OZHOTO TPEYTOJbHHUKA PaBHO 8 cM, a OOKOBas CTOPO-
Ha — 6 cm. Hailigure mepumeTp APYroro TPEYTOJLHUKA, €CIU ero OCHO-
BaHMe paBHO 4 cM.

—> 365. [Ipa paBHOGEIPEHHBLIX TPEYTOJLHUKA MMEIOT PaBHBIE YIJIBI, IIPOTH-
BOJIEJKAII[ie OCHOBAHUSAM. I[leprMeTphl 9TUX TPEeYrOJIbHUKOB PAaBHBI COOT-
BercTBeHHO 15 ¢m m 10 cm. Hafizmre CTOpPOHBI BTOPOI'O TPEYTrOJIbHUKA,
ecau OOKOBasi CTOPOHA IIEPBOI'0 TPEYroJIbHUKA PaBHA 6 cM.

366. [loka:xuTe, uTO JTIOOBIE IBA PAaBHOOEAPEHHBLIX IPAMOYTOJBHEIX Tpe-
YTOJBLHUKA IIOHNOOHBI.
—> 367. JloxaskuTe, UTO OTHOIIEHHE COOTBETCTBYIONIUX CPeAHUX JUHUMH

MOAOOHBIX TPEYTOJLHUKOB PABHO KO3((PUIMEHTY IIOH00MA.

YpoBeHb b
368. Ha pucyrke 107 malizuTe momo0HBIE TPEYTOILHUKU U NOKAMKUATE
nx mojgooue. B
B
18
15
E
D A C
8 10
A ¢ D
a ¢ B

17



IMABA II. Mopo6ue TpeyronbHukoB. Teopema Mudaropa

—> 369. Ha pucynke 108 HaiinuTe mof06HBIE TPEYTOJIbHUKU U JOKAKUTE

uxX momoobue.
B

Puc. 108

370. B tpeyroasauk ABC Bmnucan pom6 AKLM B

(puc. 109). Haiizure mepumerp pomba, ecJyu K L
BK=4 cm, MC=9 cwm.

371. IuaroHaau Tpamenyy TOYKOH IIepecedeHus Je- A M C
Jarcsa B oTHoieHuu 3 : 7. HalimuTe ocHoBaHuS Tpa-
eI, eclau ee cpeqHsaa jauHus pasHa 10 cwm.

Puc. 109

~> 372. B pasHOGezpenHoM TpeyroabHuke ABC c¢ ocHoBanuem AC

yron B pasen 36°, AD — Ouccexkrpuca TpeyroJbHuKa. [{oxkakure,
uro NAABCACAD.

373. Ha ozxHOii cTopoHe HepasBepHyToro yriaa O OTJIOMKEHBLI OTPEe3KU
OA=9 cm u OB=12 cMm, a Ha aApyroi croporne — orpesku OC =6 cm
u OD=18 cwm. ITomo6usr gu Tpeyroiabauku OAC u OBD ? Ilogo6HBI
au tpeyroapbHukun OBC u ODA?

374. [lokaxkuTe, 4TO OTHOIIEHHE COOTBETCTBYIOIIMX MeAMAH IIOJOOHBIX
TPEYTOJbHUKOB PaBHO KO03(G(PUIUEHTY HOmoOms.

—> 375. Jloxka:xxuTe, UTO OTHONIEHHE COOTBETCTBYIOIINX OHCCEKTPUC IIOX00-

HBIX TPEYTOJbHUKOB PaBHO KO03((PUIMEHTY MOmOO0uUs.

376. Yepes BepmnHy HauOOJBIIEr0 yriia PasHOCTOPOHHETO TPEYTOJbLHU-
Ka HeoOXOQUMO IIPOBECTH IPAMYI0, KOTOpas OTCEeKaeT OT JAHHOIO Tpe-
YTrOJbHUKA TMOHOOHBIN TPeyrolbHUK. CKOJIBKUMHU CIIOCOOAMU 9TO MOKHO
cuoenatrb? Kak m3MeHUTCA OTBET, eClii B YCJOBUHU 3aJayld PacCMOTPETH
IPYTYI0 BepIinHy TpeyroabuHuka? IlpoBemuTe mcciiemoBaHLe.

—> 377. Yepes TOUKy Ha CTOPOHEe IIPOM3BOJLHOTO TPEYTOJbHUKA HE00XO-

118

IUMO IIPOBECTH IIPAMYIO, KOTOPas OTCEKAEeT OT JAaHHOI'O TPEYroJbHUKA
MonOOHBIA TPeyroabHUK. CKOJIBKHMM CHOCO0AMH 9TO MOMKHO CIeJIaTh?
Kax umsMeHUTCS OTBeT, eCIM B YCJIOBUM 3aJauyld BMECTO ITPOU3BOJIHLHOIO
TPEYTOJbHUKA PAcCMOTPETh IPAMOYTroabHbIN? IIpoBeauTe mcciemoBaHue.
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§11.MpusHaku nopobusi TpeyrosibHMKOB

YpoBeHb B

378. OTpe3ok, KOHIIBI KOTOPOTO JeXXaT Ha OOKOBBIX CTOPOHAX Tparlle-
I[1Y, TMapaJiiejieH ee OCHOBAHUAM U IIPOXOLUT uepes3 TOUKY IepeceueHus
nuaronasei. Halimure AauHY 5TOr0 OTPE3Ka, €CJU OCHOBAHUSA TpAIeIUu
paBHBI a u b.

=> 379. B rpamenum dUepe3 TOUKY, KOTOpPad [eJUT OOKOBYIO CTOPOHY

B OTHOLIEHWW M :N, HAUMHAA OT MEHBIIEr0 OCHOBAHUSA, IIPOBeJeHA
nmpsaMasi, mapajjeibHas ocHoBaHuUAM. Hadaure AJIWMHY OTpe3Ka 3TOM
IPAMOM, B3aKJIOUEHHOTO BHYTDPHU Tpaleluy, €CJIU ee OCHOBAHWUSA DaB-
el a u b (a<b).

380 (onopHas). IIpamas, npoxodauas wepe3 MOYKY nepeceienus
duazonanel mpaneyuu u MoukKy nepeceieHus npodonyceHull ee 60xo-
6bLX CMOPOH, derum OCHO6AHUA mpaneyuu nononam. JJoxa:xure.

~> 381. Orpesok MN, KOHIIBI KOTOPOTO JieskaT Ha cropoHax AB u AC Tpe-

yroabHuKa ABC, napaJiene cropone BC. [lokamkuTe, 4TO MeJuaHa Tpe-
YroJIbHUKA, IPOBeJeHHAd U3 BEPIINHBI A, IeJUT 3TOT OTPE30K IIOII0JIaM.
382. Yepes HEKOTOPYIO BEPIIMHY PABHOOEAPEHHOI'O TPEYTOJILHUKA IIPO-
BelleHA IpsaMAas, HeNAlas NAHHBIA TPeyroabHUK Ha ABa HEPABHBIX
PaBHOOEIPEHHBIX TPEYTrOJbHUKA, ONWH M3 KOTOPBIX IIOZ00EH MaHHOMY.
Haiigure yrabl TpeyroibHuKa. CKOJIBKO peIleHuil mMeeT 3ajada?

—> 383. Uepes TOUKy BHYTPHU IIPOM3BOJBHOI'O TPEYrOJbHUKA HEOOXOIU-

S

MO IIPOBECTH IIPAMYIO, KOTOpas OTCEKAaeT OT JAHHOI'0 TPeyroJbHUKA
MIOMOOHBIN TPeyroabHUK. CKOJBKUMH CIIOCOOAMH 3TO MOXKHO CHEJIATh?
IIpoBegure ucciemoBanue. O60OIMTEe B BUOE MCCICTOBAHUSA PE3YIbTATHI
pemrenusa 3amau Ne 376, 377, 382 u 383.

NMOBTOPEHWNE MEPEA U3YYEHUEM § 12

TeopeTnyeckun martepman
® [epHeHAUKYJIAP K IPAMOIL; 7 wnace, §9, 17
® OpPAMOYTOJIbHBIN TPEYTOJbHUK.

3apaum

384. B npaMoyroabHOM TpPEyroJbHUKE YIroJ MeKIy MeIUAHOHM U BBICO-
TOH, ITPOBEJEHHBIMU K THUNOTeHy3e, paBex 20°. HaiiguTe ocTpble yIUIbI
TPEYTOJbHUKA.

385. ITocTpoiiTe IPAMOYTOJBHBIM TPEYrOALHUK II0 KaTeTy U PAfuyCcy
OIIMCAHHON OKPY:KHOCTH.

119
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IMABA II. Mopo6ue TpeyronbHukoB. Teopema Mudaropa

§ 12. Nopobune npAMOYronbHbIX
TPeyrofibHNKOB

12.1. Mpun3Hakn nopodus NPSMOYrosibHbIX
TpeyrosibHUKOB

IIpusnaxu momo0MsAa HIPSIMOYTOJBHBIX TPEYTOJLHUKOB SBJISIOTCS CJIEH-
CTBHAMHN COOTBETCTBYIOIIUX IIPHM3HAKOB 1'[0]1061/15:[ IIPOM3BOJIBHBIX TPEYIr'OJIbHU-
KoB. Haubosee BasKHBIM HPU3HAKOM IOA00MA MPSIMOYTOJbHBIX TPEYTOJLHUKOB
SIBJISETCS CJIEAYIOIIHIA,

Ecnu pBa NpsiMOyroJibHbIX TPeyrojibHUKa UMeEIOT N0 paBHOMY OCTpPOMY yrny,
TO Takue TpeyrojibHUKu I10}J,06Hbl.

HeﬁCTBI/ITe.TH:HO, IIOCKOJIBKY B IIDAMOYTI'OJIBHOM TpPEYIrOJbHUKE OJNH
YTOJ TPSAMOIi, 3TOT IPHU3HAK CJIeAyeT M3 IPU3HAKaA MOJ00us TPEeyroJbHUKOB
0 ABYM yIJIaM.

Hpyrue nmpusHaKM MORXOOUS MPAMOYTOJBHBIX TPEYTOJIBHUKOB CHOPMYJIU-
pyiiTe U AOKaKUTe caMocToATeabHO (3amaum Ne 395, 413).

3anava
B tpeyronbHuke ABC c ocTpbIM yrnom B nposese-
Her BbIcoTel AA, u CC  (puc. 110). Jokaxute, uyto
AABC > AABC.

PeweHue
PaccmoTpum npsmoyronbHbie TpeyrofibHUKU ABA
u CBC. TlockosibKy OHU UMeroT 06WuiA OCTpbIt
yron B, oHu nopobHer. M3 3T0ro cnepyet, uto co-

OTBEeTCTBYHOWlUE KaTeTbl U TFUMNOTEeHY3bl 3TUX Tpe-

A A
YronbHUKOB MNpONOpUUOHASIbHLI, T.€. L—B—

Puc. 110 BC, B
Paccmotpum Tenepb TpeyrombHuku ABC u  ABC.
Y HUX Takxe obWmin yron B, a no TONbKO YTO AOKA3GH-
HOMYy CTOPOHBI, Npusierarolme K 3TOMy Yrny, nponop-
LUMOHanbHLI. CneposatensHo, AABC > AABC no asym
NPONOPLMOHANBHEIM CTOPOHAM W YFIly MexXay HUMMW.
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C

b |n

A% D g B

Puc. 111. IIponmopmuo-
HaJIbHBEIE OTPE3KU B IIPS-
MOYTOJBLHOM TPEyTOJbHUKE

12.2. NMponopuUnoHanbHble OTPE3KU
B MPAMOYrojibHOM TpPeyrosibHuKe

ITomobOue TPeyrolbHUKOB IMO3BOJISIET YCTAaHO-
BUTh PSS COOTHOIIEHUI MeKAy IJINHAMH HEKOTO-
PBIX OTPE3KOB B TPEYTOJbHUKE U OKPYKHOCTH (TaKue
COOTHOIIIEHUS Ha3bIBAIOT Mempuyeckumu). CHauana
BBeIeM HECKOJILKO BCIIOMOTaTe/bLHBIX IOHATHI.

OTpe3OK X Ha3blBaeTCHd CpeaHUM NnponopLnoHalJibHbIM

a x 2
MeXay otpeskamnm a u b, eciu —=—, T.e. x° =ab.
x b

B npamoyronbaom Tpeyronbauke ABC c xare-
ramu BC=a u AC=0b u runorenysoii AB=c 1po-
BefleM BeicoTy CD u obGosHauum ee h, (puc. 111).
Orpesku AD u DB, Ha KOTOpPbIE 9Ta BLICOTA JEJIUT
TUTIOTEHY3Y, Ha3bIBAIOT MPOEKUUSMU KaTeTOB Ha M-
noteHy3y. IIpoexknuu KaTteToB @ u b Ha TUIOTEHY-
3y ¢ 0003HA4YalT a, W b, COOTBETCTBEHHO.

Teopema (MeTpnyeckne COOTHOLUEHUSA B Nps-
MOYrofibHOM TpeyronbHUKe)

B nNpsiMOYrosnbHOM TpeyrosibHUKe:

1) BbICOTa, NpoBeAeHHasa K rMNOTeHy3e, ABNseTca
CpeaHVM NPONOPLUOHANbHbIM MeXAY MpoeKuun-
SAMWN KaTeTOB Ha FMMOTEHY3Y:

h>=a,b,;

2) KaTeT ABNAETCA CPeAHUM NPOMOPLMOHANbHBIM
MeXJy MMoTeHy30M M ero Npoekumein Ha runo-
TeHy3y:

a’*=ca, n b>’=cb,;

3) BbicOTa, NMpoBeAeHHasi K rMnoTteHyse, paBHa
npov3BefeHUI0 KaTeToB, AefIeHHOMY Ha runo-
TeHy3y:
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122

Puc. 112

Joka3aTenbCTBO

[0 ITo mpusHAKy MHOOOWS IIPAMOYTOJBHBIX
TpeyroabHuKoB AACDOCAABC (y 3THX TPEyroJb-
HUKOB 00wt octperii yrox A), ACBD~AABC
(y aTUX TPeyroJbHUKOB 00Iuii ocTpwiii yroax C)
u NACD>ACBD (ocTpble YIVIBI 9TUX TPEYTOJLHU-
KOB PaBHBI OCTPLIM yriam TpeyroabHnka ABC).

W3 nomobusa Tpeyroapaukos CBD u ACD ume-

BD CD a h
eM: — =——, WJIn — =—5, OTKyZa hc2 =a,-b,.
CD AD h b

W3 momobusa tpeyroabuukoB CBD u ABC

BD BC a, a 9
nMeeM: — =——, WIK — =—, OTKyJa a” =c-a,.
BC AB a c

AmnajornuHo us moxobusa TpeyroabHukoB ACD
u ABC momyuaem b’=c-b,.
U maxomer, us mogobusa TpeyroabHukoB ACD

CD BC h
u ABC umeeM: —=——, UIN —”=i, OTKyIa
AC AB b c
ab

h, =
c

Teopema moxasana. M

B xone mokasaTesbCcTBa TEOPEMBI MBI yCTAHO-
BUJIX VHTEPECHBIH (DAKT: 6bL.COMA NPAMOY2OLbHOZO
mpeyzonvhuka denum ezo Ha 06a no0o6GHbLX Mpe-
Y20LbHUKA, KaxObLll U3 Komopvlx nodoben OarHHO-
my mpeyzonvHuky. Cpeay BceX BHUAOB TPEYTOJIHHU-
KOB TaKOe CBOICTBO WMMeeT JIUIIb IIPAMOYTOJILHBIH.

3aaaua
Haaute nepumeTp NpsSmOYronibHOTO TpeyrosibHUKG,
B KOTOpPOM KaTeT paseH 15 cm, a ero npoekuus Ha ru-
noTeHy3y pasHa 9 cm.

PeweHue
TTyctb B  TpeyronbHuke  ABC £C=90°,
CD L AB, AC=15 cm, AD=9 cm (puc. 112). U3 mer-
pUYeCKOro COOTHOWeHUs B TpeyronbHuke ABC
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nonydaem: AC’=AB-AD, T.e. 15 =9AB, oTkyaa
AB =25 cm, Toraa DB=AB-AD =16 cm. M3 cooT-
HoweHus BC? = AB-BD umeem: BC? =25.16 = 400,
oTkyaa BC =20 (cm). CneposatenbHo, P, =15+20+
+25 =60 (cm).

Otset: 60 cMm.

BOI'IpOCbI n 3agaydium

@ YCTHbIE YINPAXHEHNA

386. ITofo6HBI 1 ABA IPAMOYIOJLHBIX TPEYrOJAbLHUKA, €CJIM:
a) OHM MMEIOT OOIIUH yToJI;
0) OHM MMEIOT OOIIUH OCTPBIH YTOJ;

B) omuH 13 Hux mmeeT yroa 20° a gpyroir — yroa 70°
r) omvH M3 HUX mMeeT yroa 50° a KaTeT APyroro BABOE MeHBIIIE
TUIIOTEHY3bI?

387. MoxeT nu BbICOTA NPSAMOYTOJBHOI'O TPEYrOJbHUKA, IPOBeJeHHAs
K TUIOTEeHy3e, ObITh MEHbIe KaXJOW M3 IIPOEKI[Mi KaTeToB Ha T'HUIIO-
TeHy3y; ObITh PAaBHOH IIPOEKIMM KAaTeTa Ha I'MIOTeHy3y?
388.0trpesku a, u b, — IpPOEKIUY KAaTeTOB @ U b IPAMOYTOIHLHOIO
TpeyroJbHUKa Ha TUIOTeHy3y. CpaBHUTE:

a)a u b,ecnmu a,<b,;

0)a, u b, ecau a>b.
389. MoryT a1 6BITH MOJZOOGHBIMU HepaBHBbIE IPAMOYIOJLHEIE TPEYTOJIb-
HUKK C OOIel I'MIIOTeHY30ii; ¢ O0IuM KaTeToMm?

ab
390. Has mocTpoeHus YeTBEPTOro IIPOIIOPIIMOHAJNBLHOTO OTPE3Ka X =—
c

VUEHUK IIPEeAJIOMKUJ ITOCTPOUTDH IPAMOYTOJbHBIN TPEYyTOJbHUK C KaTeTra-
MU @ U b U rUIOTeHy30# ¢ U NPOBECTU B HEM BHICOTY /., paBHYIO X.
Ipyroii yueHUK YTBEpP:KIAET, UTO 9TOT crmocob omubounbiii. KTo us yue-
HUKOB IpaB?
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@ ’PAOUNYECKUE YIMPAXHEHUA

391. HauepTuTe IpAMOYTOJBHBIA TPEYTOJBHUK M IPOBEJUTE €ro BBICO-
Ty 13 BEPIIWHLI IPSAMOrO yrja. BegeanTe I[BETOM MIPOEKIUH KAaTeTOB
Ha TUIOTEHY3y W H3MepbTe WX IJIWHBI. VICIONIb3ys MeTPUUYECKHe COOT-
HOIIIEHNS, BBIUKMCJINTE IMPUOJMIKEHHO:

a) IJIMHY IIPOBEIEHHON BLICOTHI;

0) IJTUHBI KATeTOB.
IIpoBepbTe IMONyUEHHBIE PE3YJbTaThl MU3MEPEHUEM.

—> 392. HauepruTe npaMOyTONbHBIH TpeyrorbHuk ABC ¢ THIOTeHY-
3o AB. Ob6osnaubTe Ha KarteTe AC Touky M wu IpoBeAUTE K TUIIOTE-
Hyse mnepmeHAuUKyaap MN. U3 touku N mnpoBeaute K Kartery AC
nepneHAukyaap NK. HazoBuTe Tpu TpeyroabHUKA, IOZOOHBIE Tpe-
yroabHuKy ABC, U 3amuIlnTe UX TOHoOue.

@ MANCbMEHHBIE YMPAXXHEHUA'
YpoBeHb A

393. Ha pucynke 113 mHaiiiure momoO0HBIE TPEYTOJIBHUKHA U JOKAKHATE
UX momooue.

B B C
M
K M
ABCD — mnapaJiiesorpaMm
a 0

Puc. 113
1
Bce 3amaum maparpadgo 12—14 MoOryT OBITH pelIeHBI 0e3 HMCIOJB30BAHUA (OPMYJIBI KODP-
Hell KBaJpaTHOTO ypaBHeHHA. COOTBETCTBYyIOIIME 3aJauM, KOTOPHIE PEIIAIOTCA C IIOMOIIBIO

KBaJpaTHBIX ypPaBHEHUI, MPEICTaBJIeHbl B KOHIle IJIaBbl, B PyOpuKe «[[omoJHUTEIbHDIE
3ajaum».
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—> 394. Ha pucynke 114 naiifure Hoo0HBIe TPEYTONBHUKU U JOKAIKUTE
uX momooue.

B
F
A c A D

ABCD — mnpsaAMOYTOJIbHUK
a 0
Puc. 114

395. CpopmynupyiiTe 1 HOKasKWUTe MPU3HAK IOZOOMS IPAMOYTOJbHBIX
TPEeyTOJBHUKOB IO JBYM KaTeTaM.

396. Ha6mromarenb, KOTOPLII HAXOZUTCA B TOU- D
Ke A, BUIUT KOHEIl KepaAu B U BepXHIO TOUKY
bamrau D, nmpuuem Touku A, B m D pacmoJio- B
JKeHBI Ha OofHOM mpamoil (puc. 115). Ompenesu-
Te BhICOTY Oamruu, ecimu BC=4 M, AC=6 M, A C E
AE=90 wm.
= 397. BricoTa jepeBa paBHa 9,2 M, a IJMHA TeHH
yeJoBeKa, poct Koroporo 1,8 m, paBHa 2,7 M.
Hafinure piuHy TeHU aepesa.

Puc. 115

398. B npamoyroabHoM TpeyroabHuke ABC (LC:QOO) IIpoBegeHa
Beicotra CD (cm. pmc. 111). Haiigure:

a) CD,ecitu AD=4 cm, DB=25 cwm;
0) AC u BC, eciu AB=50 cm, AD=18 cwm.
—>» 399. HaiiguTe mepuMeTp IPAMOYTOJIHHOTO TPEYTOJBHIKA, BHICOTA KOTO-
poro IenuT TUIIOTeHY3y Ha OTpesKu AJAuHOK 4,5 ¢cM m 8 cM.

400.I[0Ka91c1/1'1‘e, YTO OTHOIIIEHNE COOTBETCTBYIOIIMX BBICOT MOMOOHBIX
TPEYTOJbHUKOB PaBHO K03(h(DUIUEHTY MOmoOms.
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YpoBeHb b

401. B npaMOYTOJLHBIA TPEYroJbHUK BINCAH B
kBagpar (puc. 116).
a) Haiinure Ha pucynke 116 mogo0HBIE Tpe-
YrOJBHUKYM U JOKAKUTE WX IOH00Ue.

0) HatizuTe cTOpPOHY KBajpara, ecJau K L
BK=9 cvm, MC=4 cwm.
402. [Ize oxpykHOCTU ¢ pasuycamu 4 cM u 6 cm A M —c

KacamoTcsa BHeIIHMM obOpasom. Mx obimas Kaca-

TeJbHAA, KOTOpAaA He IIPOXOAUT Uepe3 TOUYKY Ka- Puc. 116
CaHUA OKPY'KHOCTEH, IepeceKaeT JUHUI0 IIEHTPOB

B Touke A. Haiimure paccToAHuS OT TOUKU A

JI0 IIEHTPOB OKPY:KHOCTEH.

=> 403. Orpesku BK u BM — Bwicorsl mapasienorpamma ABCD, npo-

BeleHHbIe U3 BepiiuHbl yriia B & croponam AD um CD COOTBETCTBEHHO.
Haninure BK, eciu BM =4 cvm, AD:CD=2:3.

404 I[orcamn're, YTO IMPOEKIIMM KaTeTOB Ha I'MIIOTEHY3y IIPAMOYT'OJIBHOI'O

a a
TPEeYTroJIbHUKA OTHOCATCA KaK KBaJApPaTbl KaTETOB: —c=—2.
b b

c

—> 405. Ilo gaunbiv pucysxa 111 Beipasure a, u b depes a, b u c.

406. Boicota TpAMOYTrOJBHOIO TPEYTOJIbHUKA paBHA 24 CM W AEJIUT
runoTeny3y B orHomeHuu 9 :16. Haiimure KaTeThl TpeyroJbHUKA.

~> 407. Touxa C nenuT guaMeTp okpy:kHOcTH AB Ha orpesku AC =10 cm

u CB=8 cm. Orpesok CD — mepneuguxyasap k AB. Ompegmenure
pacmojioskeHre TOUKM I OTHOCHUTEJIhHO MAaHHOW OKPYKHOCTHU, €CJIU
CD=9 cwm.

408. IlepneHauKyaAp, NMPOBEICHHBIA M3 CePeJUHLI OCHOBAHUS PABHO-
0epeHHOr0 TPeyTroJbHUKA K OOKOBOW CTOPOHE, MEJUT ee Ha OTPEe3Ku’
mauHon 2,25 ¢cMm u 4 cm. Haiimure BBICOTY TPeyroJbHHKA, IPOBEACHHYIO
K OOKOBOI CTOpPOHe.

—> 409. Touka KacaHHA OKDYKHOCTH, BIIHMCAHHOI B POMO, [eJUT CTOPOHY
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YpoBeHb B

410. BeicoTa mapaJjiiejorpaMma, IPOBefeHHAsa M3 BEPIIUHLI TYIIOrO yI-
Jia, IeJUT CTOPOHY B oTHOIIeHHM 1 :7. B KaKOM OTHOIIIEHNU 9Ta BBICOTA
JeJUT AUAroHaJb IapaJjuieaorpaMma?

411. B mapannemorpaMmme ABCD mnepnenguxynsap AK, mpoBeeHHBII
K guaromaju BD, mepecerkaer cropoHy BC B Touxe M. Haiigure
BM : MC,ecnu BK :KD=3:7. UameHuTCcsa Ju OTBET, ecaiu K — mpo-
M3BOJIbHASA TOUKA orpeska BD ?

412. Orpesku AM u AN — BeICOTHI mapajienorpamma ABCD, mnpo-
BemeHHble K cTopoHaM BC u CD coorBercTBeHHO. [OoKa'KuTe, UTO
AMAN oA\ ABC.

—> 413. CpopmynupyiiTe U AOKAKHUTe IPU3HAK II0J0O0MH IPAMOYTOJBHBIX

S

TPEYTOJBHUKOB IO TUIIOTEHY3e U KaTeTy.

NMOBTOPEHWME MNEPEA W3YYEHUEM § 13

TeopeTnyeckun matepuan
° IIPAMOYTOJBLHBIN TPEYTOJIbHUK;

© COOTHOIIIEHUA MEXKIYy CTOPOHaAMUI 7 wiaace, §17,18
TPEeyroJIbHUKA.
3apaum

414. Bricora npAMOYTOJILHOI'O TPEYTOILHUKA NEJUT I'UIIOTEHY3y B OT-
HommeHuu 1 :4. Bo CKOJBKO pas 9Ta BBICOTA MEHBIIE T'MIIOTEHY3bI?

415. Ocrpelil yros IpAMOYIroJbHOTO TPeyrolbHuKa paseH 36°. Haligure
VTJIBI, TOJ KOTOPBIMK KATeThl BUJHBI U3 IIEHTPA ONMCAHHON OKPYXHOCTH.

€:RrANOK
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§ 13. Teopema Mudaropa
n ee cneacTens

13.1. Teopema lNMudaropa

ChopmynaupyeM ¥ JOKaKeM OIHY U3 BaKHeMH-
KX TeopeM reomerpuu — Teopemy Iludaropa.

Teopema (Mngaropa)

B npsiMOyronbHOM TpeyrofibHMKe KBagpaT runo-
TeHy3bl paBeH CyMMe KBafpaToOB KaTeTOB:

c®=a®+b>

[loka3aTenbCTBO

[ CoriacHO [I0OKa3aHHBIM METPUYECKUM
COOTHOIIIEHUAM B IIPSAMOYTOJBHOM TPEYTOJbHUKE
¢ KareramMmu a W b wm rumnoremysoir ¢ (puc. 117)
a’*=c-a, b>=cb,

CkJamniBas 5TH PaBEHCTBA IIOUJIEHHO, MMeeM:
Puc. 117. K noxasarens- a’*+b* = ca +cb = c'(ac + bc) =c”.
crBy TeopeMmbl IIudaropa Teopema moxasana. M

CooTHoOIIIEHNEe MEXKY KaTeTaMu U THUIOTEHY30H
MIPAMOYTOJIFHOTO TPEYTOJbHUKA OBLJIO M3BECTHO 3a-
nosro no Iluparopa. Ho nmenno Iluparopy yzasnocs
JI0Ka3aThb ero, ONupasch Ha MOHATHE ILJIOMAAH (K ATO-
My IOKa3aTeJbCTBY MBI BEpDHEMCS B CJELYIOIIel Iiia-
Be). Beero :xe Ha cerogusa msBecTHO Oosee 150 cmoco-
00oB moxasarenbcTBa TeopeMbl IIudaropa. C HEeKoTO-
PLIMU U3 HUX BBl CMOJKETe IMO3HAKOMUTLCA B 1. 18.3.

IlokasaTesbCTBO, KOTOPOE MBI PACCMOTPENH,
ABJIAeTCS MO cyTu ajredOpawdyeckuM. CoOGCTBEHHO,
BasKHOCTH TeopeMbl Iludaropa sakjiouaercs, B UacT-
HOCTH, B TOM, UYTO OHA BSHAUMUTEJIbHO PACIIUPSIET
BO3MOYKHOCTU IIPUMEHEHWA aJre0pbl B T€OMETPHUU.
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B
13 20
AT g 21—=x
Puc. 118

C ee TOMOIIBI0O MOYKHO HAHWTHU JIOOYI0 CTOPOHY
IPAMOYTOJBHOTO TPEYyroJbHUKA, 3HAA [Be JADY-
rue cropoHbl. Hampumep, ecaiu a=5, b=12, 10

c=+52+12 =25+144 =169 =13. Ecn ¢ =17,
b=15, 1o a=+v17*-15% = J17+15)(17-15) =
=322 =64 =8.

Teopema Ilugaropa mosBOJIAET MCIIOJH30BATH
IJIS pelleHud TreoMeTpUUECKUX 3ajauy u [apyrue

ajrebpanuecKue IIPpUEMBI, HAIPUMep COCTaBJEHIE
YPaBHEHUH.

3aaaua
CTopoHbr TpeyronibHUKa pasHel 13 cm, 20 cm u 21 cm.
HalauTte BbICOTY TpeyrosibHUKaA, NpOBeAeHHYH K Hau-
6osnblelt CTOpOHe.
PeweHue

Tycte BH — sbicota TpeyronbHuka ABC, B koTopom
AB=13 cm, BC=20 cm, AC=21 cm (puc. 118).
TTockonbky AC — Hambonbliaa CTOPOHA TpeyrosbHUKa,
T0 Touka H nexut Ha 370l cTopoHe (AoOKaxmTe 37O
camocToatensHo). Tlpumem AnuHy otpeska AH pas-
HoW x cm, Toraa HC = (21— x) cm. TTo Teopeme TTugpa-
ropa 13 nNpamoyronbHoro TpeyrosbHuka ABH umeem:
BH? = AB® —AH’® 1.e. BH? = 13% — x?,a U3 npsmoyronb-
Horo TpeyronbHuka BCH wumeem: BH? =BC? —CH?,
T.e. BH? =20% —(21-x)’. TIpupasHuBas ABA BhIpaxe-
Hua ans BH?, nonyuaem:

169 - x? = 400 - (21 - x)’;

169 - x* = 400 - 441+ 42x - x%;

42x =210;

x=5.
Takum obpasom, AH=5 cm.
Toraa u3 TpeyronbHuka ABH no teopeme TTugaropa
umeem: BH=+13?2-52 =12 (cm).

Otger: 12 cm.
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A 13.2. Teopema, obpaTHas Teopeme
NMudaropa
Hapany c Teopemoii Ilugaropa He mMeHee Bak-
HOi1 ABJIsAeTCA o0paTHAs TeopeMa. Ty TEOPEMY MOK-
HO paccMaTpuBaTh KaK IIPUSHAK IPAMOYTOJHHOTO
C B TPEyroJIbHUKA.
Teopema (obpaTtHas Teopeme Mudaropa)

hN

. Ecnu cyMMa KBafpaToB ABYX CTOPOH TPeyronb-
HMKa paBHa KBaapaTy TPeTbeil CTOPOHbI, TO Ta-
KO TPeyrofibHUK NPSIMOYrOJbHBIIA:
ecim AC?+BC?=AB?, 10 £C=90°.

Joka3aTenbCTBO
c B [0 Ilyecrs B  TpeyroJbHHKE ABC
! ! (puc. 119, a) AC?+BC?=AB?. JlokaxeMm, dUTO
6 yron C mpamoii. PaccMoTpuM mpsSMOYTOJIBHBIA Tpe-
Puc. 119. K poxasarers-  yrompamr A,B,C; ¢ mpameiM yriaoMm C,, B KOTOPOM
CTBY TEOPeMEL, 00patHOd 4 ¢ = AC, B,C,=BC (puc. 119, 6). Ilo Teopeme

Teopeme IIudaropa
. Mudaropa A,B’=AC*+B_C>, a ¢ yuerom pa-
BEHCTBA OBYX CTOPOH pPacCCMATPUBAEMBIX TPEYTOJIb-
HHUKOB A1B12 = AC®+BC? = AB?, t.e. A B =AB.
Torna A A BC,=AABC 10 TpeM CTOPOHaM, OTKY-
na LC=4£C, =90° N
W3 noxasaHHOW TeopeMbl, B YaCTHOCTH, ClIe-
IyeT, YTO TPEYTOJLHUK CO cTopoHamMu 3, 4 u 5 —
npamoyroababiit: 3% +4° =5%. 06 sToM 3HAIM erme
IPEBHUE eTruITsdHe: IJIs IOCTPOeHUSA IPAMBIX YIJIOB
Ha MECTHOCTU OHU [OeJuau OeueBKYy Ha 12 paBHBIX
yacTel, CBASHIBAJIM €€ KOHI[bI, a IIOTOM C IIOMOIIIBIO
KOJIbEB HATATUBAJIU €€ TaK, UTOOBI IMOJYUYMJCA NPAMOYTOJBHBIA TPEYTOJIbLHUK
(puc. 120). IMeHHO MOTOMY IPAMOYIOJbHBIE TPEYTOJbHUKK CO CTOPOHAMU,
[IPOIOPITUOHATBLHBIMU uucaaM 3, 4 U 5, Ha3bIBAIOT e2unemcKumu mpeyzonibHu-
kamu. BooOiie, TpoWKu uucesa a, b, ¢, AJIsd KOTOPBIX BBITIOJHSIETCA PaBEHCTBO
a’ +b® = ¢®, IpUHATO HA3BIBATH NUPAZOPOEbLMU MPOUKAMU, A TPEYTOJILHUKH,
OJIWHBI CTOPOH KOTOPBIX ABJIAOTCA NH(GAropoBBIMU TPOHKaMU,— nugazopo-
évtmu mpeyzonrvHukamu. IlonpobyiiTe caMOCTOATENIHHO COCTABUTH HECKOJb-
KO mu(aropoBbIX TpOeK uYwucesa (IIOMOKET B 9TOM peleHue 3agauur Ne 443).

Puc. 120. Erunerckuit
TPEYroMbHUK
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A 13.3. MNepneHauKynap U HaKNOHHaA
Ilycts TOuka A He JexuT Ha OpAMO# a,
a AB — mepneHAMKYJISp K oTou mpamon (puc. 121).
B C JI106011 OTPE30K, COeIMHSAIOIINN TOUKY A ¢ TOUKOM

OpAMOA @ ¥ He COBHAJAIOINIUN C IepPIeHIUKYJIA-
poM, Ha3WBAIOT HaK/MOHHOM K mpAMoi a. Ha pucys-
ke 121 orpesox AC — HaKJIOHHAs K IpAMOHN a,
Touka C — ocHOBaHWe HaKJOHHOH. [Ipu aTom oT-
g\ g\ 5\ g\ pesok BC mpsaMoOii @, OTpaHUYEHHBIH OCHOBAHUSIMU

TIePIeHANKYIAPA U HAKJIOHHOHN, HA3BIBAIOT MPOEKL -
- en HaknoHHonm AC Ha JaHHYIO IPAMYIO.

IlonaTua HaKJOHHON UM ee IPOEKIMU B3au-
MOCBSIBAHBI C ITOHATHEM IePHeHAUKYJIApa K IIpd-
MOM: HEBO3MOYKHO YKas3aTh MHPOEKIINI0 JaHHOW Ha-
KJIOHHOM, He IOCTPOMB MeprneHAuKyaap. OueBUIHO,
YTO IEePHEeHAUKYJADP W HAKJOHHASA, ITPOBEJEHHBIE
W3 OJHOI TOYKM, BMECTe C IIPOEKIIVell HaKJOHHON
00pasyIoT IPSIMOYTOJIbHEIN TPEYTOJbHUK, B KOTOPOM
a ¢ HaKJIOHHAS ABJAETCA T'UIIOTEHY30M.

ChopmynupyeM CBOMCTBa IePIEHIUKYIAPA,
HAKJIOHHBIX W ITPOEKITHH.

Puc. 121. Tlepnenauxy-
I4p ¥ HaKJIOHHAS

OT NaTMHCKOro «npo-
ekTno» — Bbpocok
Brepen

b MycTb U3 OAHOM TOYKM K MPSIMON MPOBEAEHbI
a nepneHauKynsp U HakJoHHble. Torpa:
1) nobas HaknoHHas Gonblue nepneHAVKynspa
M Gonblle cBOeN NMPOeKLUU Ha AaHHYy MpamMyio
(puc. 122, a),
2) paBHble HaK/IOHHbI€ UMEIOT paBHble MPOEeKLH,
N HaobOpOT: ecnn MpPoeKUUM ABYX HaKJOHHbIX
pPaBHbI, TO paBHbl 1 CaMU HaKNoHHble (puc. 122, 6);
3) Gonblias HaKNOHHas MMeeT GONblUYIO NPoOeK-
a b LuMio, 1 Hao0OPOT: U3 ABYX HAKINOHHbIX Gonblue Ta,
KoTopasi uMeeT Gonbluyto npoekumio (puc. 122, 6).

c d Bcee aTu cBoiicTBa cienyior us Teopembl IIuda-
B ropa (caMOCTOSATeJbLHO 00bAcHuTe moueMy). Ho Hexo-
Puc. 122. Csoiictsa TOPBIE U3 HUX MOYKHO TaKyKe IOJIYYUTb U U3 APYIUX

HaKJOHHBIX CBOIICTB IIPAMOYTOJBHOI'O TPEYT'OJIbBHUKA.
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Bonpocbl n 3apaum

D

@

YCTHbIE YIMNPAXXHEHUA

416. KBagpar runoTeHy3bl IPAMOYTOJILHOTO TPEYTOJbHUKA BABOE 0O0JIb-
Ille KBajJpaTa KaTeTa. UeMy paBHBI OCTPhLIE YIVIBI TPEYTOJbHUKA?
417. Kaxosa rpagycHas Mepa HaumOOJIBIIEro yIia TPEeyrOJbHUKA CO CTO-
pouamu 6, 8 u 10? ITouemy?
418. Croponsl mapaJuiejorpaMmMa paBHBL 3 ¢cM u 4 €M, a Auaro-
HaIb — 5 cm. Ompegenure B IapajjeaorpaMMa.
419. B rtpeyronbauke ABC /A =90°. Hasosure:

a) HaKJIOHHYI0 K mpamoin AB, mpoBeneHHyio us Touku C;

0) mpoexmuio HakaoHHOi BC ma mpamyio AC.

420.0trpe3ku a, U @, — IPOEKIUY HAKJIOHHBIX [, ¥ [,, IPOBEEHHBIX
13 OOHOM TOUKM K OfHOM mpsamoii. CpaBHHUTE:
a)l, u l,, eciu a, <a,; 0) a, u a,, eciu [ =1,.

421. [lse HaKJIOHHLIE K ONHOW IPAMOI HMEIOT PaBHBIE IPOEKIINH.
00s3aTeIbHO JIM 9TH HAKJIOHHBIE PABHBI?

422. CkolbKO PaBHBIX HAKJOHHBIX K TAHHOH IPAMON MOXKHO IIPOBECTH
13 TOYKHM, KOTOpasd He JEKUT Ha JTOU IIPIMOu?

’PAOUNYECKUE YIMPAXXHEHUA

423. Hauepture nNpsaMOyTOJIbHLIA TPEYTOJbHUK € KaTeTaMu 3 ¢M 1 4 CM.
Borunciure nmo teopeme Iludaropa miuuy ero runoreHyswl. IIpoBepbTe
MTOJTyYeHHBIM Pes3yabTaT M3MepeHueM.

—> 424, TlocrpoiiTe TpeyroJbHUK cO cTopoHamMu 2,5 cM, 6 cM u 6,5 cMm.
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MamepsTe HAMOOJBINNI yros TpeyroabHuKa. OO0CHYHTEe MHOJyUYeHHBIN
pesyJbTaT ¢ IIOMOIIBI0 TeopeMbl, oOpaTHOIl Teopeme Ilmdaropa.

NMACbMEHHDbIE YTPAXXHEHUA
YpoBeHb A

425. B npamMoyrosbHOM TpeyrojabHUKe ¢ KaTeTaMd 4 U b U I'UIoTeHy-
30/ ¢ Haugure:

a) c,ecnu a="7, b=24; 0) b, ectu a=+17, c=9;
B) a, eciu b=3\/§, c=6.
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§13.Teopema lNudaropa n ee cnepcrTeusa

426. 13 Touku K IOpAMOH NpPOBefeHBl IEePIeHAUKYIADP U HAKJIOHHAMA.
Hatigure miuny:
a) HaKJIOHHOM, ecJii ee IPOeKIUA paBHa 9 cM, a IepHeHIUKYJIIp
umeer gauny 40 cm;
0) mepIeHINKYJIAPa, ecau HAaKJIOHHASA W ee IMPOEKIIUA PaBHBI CO-
orBercTBeHHO 29 cMm u 20 cwm.
—> 427. B npamoyroipHUKe Halifnre:
a) ImaroHaJib, ecJu CTOPOHBI paBHBI 10 cM u 24 cwm;
0) mepumeTp, ecau AuaroHas b pasuHa 10 cM, a oqHa U3 CTOPOH — 6 cM.
428. B pasHOGeAPEHHOM IPAMOYTOJBHOM TPEyroJbHUKe HalmuTe:
a) TUIIOTEeHYy3y, ecju KaTeT paBeH: 4 cM; 22 cM; a cM;

0) kareT, ecau rumoreHysa paBHa: 10 cwm; \/5 CM; C CM.
—> 429. B xBajpare HafguTe:
a) IMaroHaJb, €CJIM CTOPOHA PaBHA @
0) cTopoHy, ecau auaroHaj b paBHa d.
430. Onpenennre, ABJIAETCSA JU OPAMOYTOJBHBIM TPEYTOJBHHUK CO CTO-

poHAMMU:
a)4, 5, 6; 0) 5, 12, 13;
B) 2, 7, J13; ) 6, 8, V10.

—> 431. Croponsl TpeyronbHHKa paBHH 12 cM, 16 cm u 20 cm. Kaxkoi
yroa o0pasyeT ¢ HaMMEHBIIIell CTOPOHOUW OmCCeKTpuca HanOOJBIIIETo
yria?

432. OcuoBanne paBHOGEAPEHHOIO TPEYTOJbHUKA paBHO 16 cm. Haligure
IepUMEeTP TPEeyroJbHUKA, €CJIU ero OMCCEeKTPHUCA, IPOBeJeHHAs K OCHO-
BaHWIO, paBHa 6 cwMm.

—> 433. IlepumeTp paBHOOEIPEHHOTO TpPeyTOJbHUKA paBeH 36 cM, a 6OKo-
Bad crtopoHa — 13 cm. HaliguTe MenmaHy TpPeyroJbHUKA, ITPOBEICHHYIO
K OCHOBAHMUIO.

434. [luaronanu mapaJjienorpaMma pasHbel 16 cm um 30 cm, a cro-
poma — 17 cm. JlokasKuTe, UTO MAHHBIN IapaJjjieJOTPaAMM SBJIAETCSA
pombomMm.

—> 435. Haiigure nepumerp pomba ¢ auaroHagamu 10 M u 211 .

YpoBeHb b

436. [IBe CTOPOHBI NIPAMOYTOJILHOIO TPEYrOJILHAKA PaBHEL 6 ¢cM u 8 cM.
Ha#igure mimuy Tperbeil cTopoHbl. CKOJBKO pelleHuii mMeeT 3ajadua?
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437. B npaMOyroabHOM TPeyroJbHUKe HaWJWTe Heu3BeCTHLIE CTOPOHEI,
ecJiu:
a) KaTeTbl OTHOCATCA KaK 3 :4, a ruUmoreHnysa paBHa 45 cwm;
0) BbICOTa, ITPOBeMEeHHAS K T'MIIOTeHy3e, paBHA 12 c¢M, a MPOEKIIus
OIHOT'O M3 KaTeTOB HAa TUIOTEHy3y umMmeeT AJIUHY 16 cwMm.

—> 438. B npaMoyTOIBHOM TPEeyTOJbHNUKE HaiJuTe HeU3BECTHBIE CTOPOHEI,

ecJu:
a) KaTeT M TUIIOTeHy3a OoTHOocATcI Kak 12:13, a BTOpoil KaTer
paBer 10 cwm;
0) IpoeKIK KaTeTOB HA T'MIIOTEeHY3y paBHBI 18 cMm m 32 cwM.
439. B paBHOCTOPOHHEM TPEyTOJbHUKE HaUIuTe:
a) BBICOTY, €CJIM CTOpPOHA paBHA: 6 cwM; 243 cM; a CM;
0) cTopoHy, ecau BbIcOTa paBHa: 1 cm; 343 cM; h cM.

440. Haiigure BeIcOTy poM0a, €CIU OHA JEJIUT CTOPOHY HA OTPe3KU [JIN-
HOIi 6 ¢cM m 4 cM, HAaUMHASA OT BEPIIUHBLI OCTPOTO YIJIA.

—> 441. BricoTa paBHOGEIPEHHOTO TPEYTOJBHUKA AETUT GOKOBYIO CTOPOHY

—> 443, Ecimu m um n — HaTypajbHBIE UHCIA, TO YmMciaa 2mn, m’—n

Ha oTpes3ku AjaumHoi 1 cMm m 12 cm, HaumHAs OT OocHOBaHuA. Haimure
OCHOBAHNE TPEYTOJbHUKA.

442.Croponsl TpeyroibHuKa pasHbl 15 cm, 20 cm u 25 cm. Haligure
MeINaHy W BBICOTY, ITPOBeJeHHbIe K HAWOOJIBIIIEH CTOpPOHE.

2
u m®+n® cocraBiaaiorT nuparopoBy TpoiKy. JokaiKure.
444.0cuoBaHus paBHOOEIPEHHON Tpamenuu paBHE 8 ¢cM u 18 cM, a BhI-
cota — 12 cm. Haiimure mepumeTp Tpamernuu. MoOKHO Ju BIIUCATh B Hee
OKPYsKHOCTb?

=> 445. OcHoBaHua IpPAMOYTOJbHON Tpamenmuu paBHb 21 cM u 28 cm,

a 60bImas GokoBas cropoHa — 25 cM. HaiiauTe mepmMeTp TpAaIeIlyi.
Mo:kHO s BOMCATh B Hee OKPYKHOCTBH?

446.113 TouKM K OpAMOH HpPOBENeHBLl IEPHeHAUKYIAP NJINHOA 8 cM
1 ABe HakJgoHHBIe ¢ miamHaMmu 10 cm m 17 cm. Hadigure paccrosHme
MEXKJY OCHOBAHMSIMM HAKJOHHBIX. CKOJIBKO peIleHuil mMeeT 3amada?
447. HaiiguTe BBICOTY, IPOBEJeHHYIO K HaWOOJBIIEH CTOPOHE TPEYTOJib-

HUKa CO CTOPOHaMU:
a) 15, 41 u 52; 6) 10, 17 u 21.

—> 448. U3 TouKku K NIpAMOii IPOBefeHbl MepIeHAUKYIApP U ABe HaKJOH-
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HBIE, PA3HOCTL IJWH KOTOPBIX cocTaBiaseT 8 cm. Haligure mamHy mep-
MeHIUKYJIApPa, €CJN HPOeKIINN HAKJOHHBIX paBHEI 8 cMm u 20 cM.
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449, Touka OKpYKHOCTH yAaJeHa OT KOHIIOB AuaMeTpa Ha 15 cMm
u 20 cm. HafimuTe paccTosHMe OT JAHHON TOUKM [0 AUaMeTpa.

—> 450. Ha oxpy:xHOCTH OTMeueHBI Touku A, B u C Tak, uto AB = 9 cwm,

BC = 40 cm, AC = 41 cm. Haiimure paguyc OKpPY:KHOCTH.
YpoBeHb B

451. [Ise oxpy:xHOCTH ¢ pajguycamMu 4 cM 1 9 CM KacalTcs BHEIIHUM
oOpasom. Hafimure paccTosgHme Me:KAy TOUKAMU KaCaHUSA JAHHBIX OKPYIK-
HOCTEll ¢ MX OOIell BHeIIHell KacaTeabHOI.

—> 452. JIBe OKpY:KHOCTH KacaloTCs BHEIIHIM o6pasoM. PaccrogsHus oT

TOUKHN KacaHua A »dTUX OKpPy:KHOCTeH mo Touek B m C KacaHusa
JAHHBIX OKPYIKHOCTeH ¢ mX 0OIell BHEIHeH KacaTeJbHOW pPaBHBI COOT-
BeTcTBeHHO 5 cM u 12 cm. Haiinure BC.

453. [luaronanu Tpamenuy B3aMMHO IEPIEHAMKYJIAPHBI M PaBHBL 1 M
u \/g M. Haiigure cpemgHion JUHUIO TPAMNEIlNH.

—> 454. MenuaHa 1 BBICOTA, IPOBeIeHHBIE K THUIOTEHY3e IPAMOYTOJBHOTO

TPEYyroJIbHUKA, PABHBI COOTBETCTBeHHO 25 cM u 24 cm. Hatimure pagmyc
OKPY:KHOCTH, BIIMCAHHON B TPEYTOJbHUK.

455, JTokaxxnuTe, 4TO KBAaApAT BHICOTHI PABHOOEAPEHHON TpPAIEIWH, OIIU-
CaHHOM OKOJIO OKPYsKHOCTHU, PaBeH IPOM3BEIEHUI0 ee OCHOBAHWUIL.

—> 456. Eciu puaroHa y 4YeTHIPEXYTOJbHUKA HepIeHAUKYIAPHBI, TO CyM-

®

MBI KBaJpaTOB [JWH €ro IPOTHUBOJIEKAIUX CTOPOH paBHBI. JlOKasKure.
CohopmynupyiiTe U AOKasKUTe 00paTHOE yTBEPIKIEHUE.

NMOBTOPEHWME MNEPEA U3YYEHUEM § 14

TeopeTunyeckun martepman

® KacarejJbHasd K OKPYsKHOCTH; 7 knace, § 20, 22

® reoMeTpUYECKOe MECTO TOUEeK.
3apauu
457. Ha rarere AB mpaMOyTOJBLHOrO TpeyroabHuKa ABC (ZA:90°)
ormeuena Touka K. Orpesok KM — mepmeHIUKYJIADP K THUIOTe-
nyse BC, mpuuem KM = AK. Jlokaxkute, uro CK — OucceKTpuca
tpeyroabuuka ABC.
458. B ocrpoyroasaom TpeyroasEuke ABC AB>BC, BD — BricoTa
TpeyroabuuKa. CpaBHUTE AJIUHBI 0TpPeskoB AD u DC. UsmeHurcsa niu
oTBeT, eciu BD — OumccexkTpuca TpeyroibHuKa? BbICKasKuTe IpemIo-
JIOJKEHME.
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§ 14. MpumeHeHue nopgobus
TPeyroibHUKOB

A—a 55 —C

Puc. 123. CsoiicTBo 6uc-
CEeKTPUCH TPEeyTOJbHIKA

E

DV

F

A C

Puc. 124. K noxasarens-
CTBY CBOHCTBA OHCCEKTPH-
CBHI TPeyTroJbHUKA
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14.1. CBOMNCTBO OUCCEKTPUCHI
TpeyrosbHUKa

Teopema (CBOMCTBO OUCCEKTPUCHI
TpeyronbHUKa)

BuccekTpuca TpeyronbHuUKa gennT npoTuBonexa-
LLLYIO CTOPOHY Ha OTpe3Ku, NponopLuoHasnbHble
npunexawmum K HUM CTOpPpOHaM.

Ilo mamabiM pucyHka 123 3To o3HaUaeT, UTO

dl _ a
b, b
[loka3aTenbCcTBO
[J Ilycre BD — GuCCEKTpHCA TPEYTOJbHU-
AD AB
ka ABC. [loka:xxem, 4T0 —— = —.
DC BC

B cayuae, eciu AB = BC, yTBep:KeHIE Teope-
MBI OUEBHAHO, IOCKOJbKY OnccextTprca BD sABIseT-
csA OTJHOBPEMEHHO U MeamaHoii. PaccMoTpuM ciydaii,
Korma AB# BC.

IIpoenem nepnenaukynsapel AE u CF x mps-
Mot BD (puc. 124). IlpamoyroibHble TPEyTOJLHU-
ku ADE u CDF 1omo0HBI, IOCKOJIBKY HX OCTPbIE

yIJIbl IIpu BepinmHe D paBHBI KAaK BepTHKAJbHEBIE.

AE AD
W3 momobusa sTuX TPeyroJbHUKOB UMeeM: —— = —,
CF DC

C Apyroii CTOPOHBI, MPAMOYTOJbHBIE TPEYTOJIbHUKU
ABE u CBF Take IOHOOHBI, IIOCKOJBKY HMe-
IOT paBHBIE OCTPhLIe yIvIbl mpu Bepiiuue B. OTcioma

AB AE
cienyer, uro — =——., CpaBHMBasg 9TO PABEHCTBO
BC CF
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§14.MpumeHeHne noaobdMa TpeyrobHUKOB

AD AB
C TPENBIAYINAM, MOJIy4aeM —— =——, YTO U TPebo-
BC

Bajioch nokasarb. M

3aaava
Haligute nepumetp nNpsamoOyronibHOro TpeyronbHUKa,
ecnu ero 6uUccekTpuca AenUT rMNOTeHy3y Ha OTpesKu
AnvHot 15 cm n 20 cm.
PeweHue
B Tycte BD — 6uccektpuca npamoyronbHoro Tpe-
yronbHuka ABC ¢ runoteHyson AC, AD=15 cm,
DC=20 cm (puc. 125). TTo ceoiicTBy 6UCCEKTpUCHL

AD AB P T Y
A D C TpeyronbHuKa D_C:EI Te. AB:BC=15:20=3:4.
Puc. 125 Toroa ecnu AB=3x cm, To BC=4x cm, u no Teo-

peme Tlugaropa umeem:
(3x)? +(4x)* = 35°%;
25x? =1225;
x=7.
CneposatenbHo, AB=21 cm, BC =28 cm, AC =35 cm,
Toraa P,. =84 cm.
OTteeT: 84 cMm.

14.2*. MeTpuyeckue COOTHOLUEHUA

c B B OKPY>XHOCTU
Teopema (0 NponopuUMOHaNIbHOCTA OTPE3KOB
A D XopA)
MpounsBeaeHNs OTPe3KOB MepeceKalLmxcs Xopa,
PaBHbI.
Puc. 126. K poxasarenn-
CTBY TIPOTIOPIIMOHAIBHOCTY Ilo mamubIM pucyHka 126 5To o3HauaeT, 4UTO
OTPE3KOB XODZ AM-BM =CM-DM.
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B

Puc. 127. K noxasareins-

CTBY IPOIOPIOHAIBLHOCTH
OTpe3KOB CeKyIeil m Kaca-
TEJILHOK

B

Puc. 128. IIpomopuo-
HaJbHOCTb OTPE3KOB Ce-

KYIIUX

138

Joka3aTenbCTBO

[0 Ilycre xopmer AB u CD 1mepeceka-
forca B Touke M. IIposemem xopmber AC u BD.
Tpeyroapuuku ACM u DBM 10moOHBI IO OBYM
yramam: ZC=/B xak BIHCAHHbIe VIJIbI, OIH-
pamIueca Ha OJHY W Ty ’Ke IYyT'y, a YIJIbl IIpHU
Bepmimae M paBHBI KakK BepTUKadbHBIE. M3 10-

CM
,Z[O6I/IH TPpEeyroJjbHUKOB cJjeayer, 4o ——=——

DM BM’
T.e. AM-BM=CM-DM. R

Teopema (0 NnponopuUNOHanNbLHOCTM OTPE3KOB
ceKyLen 1 KacaTenbHown)

Mpou3BepeHne cekylier Ha ee BHELUHIOO YacTb
paBHO KBagpaTy oTpe3Ka KacaTesfibHOW, npoBe-
OEeHHOW U3 TON >Xe TOYKM.

Ilo mamabiM pucyHka 127 3To o3HAUaeT, UTO
CB-CA =CD>.

Joka3aTenbCTBO
O ITycrs m3 Toukn C K OKPYIKHOCTH IIPOBE-
IeHbl CeKyIas, KOoTopas IepeceKkaeT OKPYKHOCTH
B Toukax A wum B, u kKacarearpnaa CD (D —
Touka KacaHus). Ilposemem xopaber AD u BD.
Tpeyroasauku BCD u DCA 1omo0HBI IO ABYM
yraaMm: y Hux obmuit yroanx C, a yraer CBD
u CDA wusmepsdAioTca MOJOBUHOW payru AD
(cm. omopuyio 3amauy Ne 230). CiaemoBaTenbHO,
CB CD
n3 moZoOWsA TPEYyroJbHUKOB IMONydYaeM: —— =—,
CD CA

r.e. CB-CA=CD*.

CnepcrtBue

npow3BeneHme CEKyLIJ,Eﬁ Ha ee BHEeLWIHIK 4acTb
ONns gaHHoM OKPY>XHOCTU N TOYKWM BHe ee MNo-
CTOAAHHO.

Ilo mampbiM pucyHka 128 5To o3HAuaeT, UTO
PA-PB=PC-PD.
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§14.MpumeHeHne Noaobdus TpeyrobHUKOB

14.3*. MeToa, nogo6usa

Ilogo6ue TpeyroJbHUKOB JaeT KJOU K PeIIeHH’I0 3aJad Ha JOKas3aTeib-
CTBO M BBIUKCJIEHIE, KOTOPBIE COAEPIKAT COOTHOIICHUS MEMKAY IIPOM3BENeHH-
sIMI HEKOTOPBIX OTPE3KOB. [[JIg 9TOT0 COOTBETCTBYIOIME PAaBEHCTBA IIPEBpa-
[Ia0T B IPOIOPIKH, 0JAarofZaps KOTOPHIM MOKHO AOKAas3aTh II0400Ke COOTBET-
CTBYIOIIIUX TPEYIOJbLHUKOB.

Puc. 129

D

3aaava
OuaroHanu uvetbipexyronbHuka ABCD nepecekarotca
B Touke O, AO - BO = CO - DO. HOokaxute, uto BC || AD.
PeweHue

TTepenuiiem AaHHOe paBeHCTBO B BUAE Mpomnopuuu
B9 _DB0 3nementsr 310l nponopuuu aBnaroTCs
c0O AO

COOTBETCTBYHOLWMMU CTOPOHAMU TpeyrosibHukos BOC

u DOA (puc. 129). TTockonbky ~BOC = ~DOA Kak Bep-
TUKGNbHbIE, TO 3TU TpeyrosibHUKU MOAOGHLI MO ABYM
NPONOPLUMOHANBHLIM CTOPOHAM U YFNy MeXAy Hu-
MW, nostomy /CBO=~2ADO. Ho yrner CBO u ADO
BHYTpeHHWe HaxkpecT nexawme npu npsmeix CB u AD
u cexylweit BD. CneposatenbHo, No NpusHaky napan-
NenbHOCTU npambIx BC | AD.

Ho,z:oﬁne TPEYTOJIBHUKOB MOJMET HCIIOJIB30BATHCA HE TOJIBKO KaK WH-
CTPYMEHT I'€eOMETPUUYECKUX OOKa3aTeJIbCTB WNJIN BBI‘IPIC.TIeHPIfI, HO M KaK Ccpen-

CTBO [IJIS PeIIeHusA 3ajad Ha mocTpoeHme. MeTon momoOusa M pelleHus 3agad

Ha IIOCTPOEHME 3aKJI0UaeTCsd B IOCTPOEHUM BCIOMOTATEeJIbHOU (DUTYPHI, IOJ00-

HOM MCKOMOM.

3anava
TTocTpolitTe TpeyronbHUK MO ABYM yrnam u 6uccext-
puce, NpoBefeHHOW U3 BeplUMHBI TpeTbero yrna.
PeweHue
AHanus
O6paTUm BHUMGAHWE Ha TO, 4TO [BA [AGHHBIX Yr-
na (NycTb OHW paBHel O WU () onpeaensatoT @op-
MYy UCKOMOrO TpeyronbHWKa, G ANIMHA AAGHHOU 6buc-
ceKTpuchl (NyCTb OHA paBHa [) — ero pasmepsl.
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TTpy 3TOM UCKOMLIA TpeyronbHUK 6yaer noaobeH
ntobomy TpeyronibHuky ¢ yrnamu o u f. Otcroaa
cneflyeT NNGH NOCTPOEHWUs: CTPOUM CHayana npo-
W3BOSMbHLIM TpeyrofibHUK ¢ yrmamu o u [, nposo-
AVUM B Hem 6UcceKTpUCy W, nomb3yscb noaobuvem Tpe-
YrONbHUKOB, CTPOUM UCKOMBIU TpeyronibHuk (puc. 130).

Puc. 130

TTocTpoeHue

1. TToctpoum TpeyronsHuk A,B,C, B koTopom ZA=0, £B;=.
2.TToctpoum 6uccektpucy yrna C.
3.0TnOXUM Ha MOCTpOeHHOW buccektpuce otpesok CD =L

4.TIposenem uyepes Touky D npamyro, napannensHyro AB,. Tlyctb A u B —
TOUYKU ee nepeceyveHUs co cTopoHamu yrna C. TpeyronbHuk ABC uckombIW.
Loka3atenbcteo

TTockonbky no noctpoeHuro AB|AB,, To LA=ZA, , ZB=2ZB, kak cooT-
BETCTBEHHbIE Y/l NPU NAPAnNenbHbIX NpAMbLIX. 3HAUUT, B TpeyronbHuke ABC
CD — 6uccektpuca u CD =1 no noctpoeHuto, LA=o, £B=.
UccneposaHue

3aaaya UmeeT eiMHCTBEHHOE pelueHue npu ycnosuu o+ <180° 1 HU oaHoro,

ecnu o+ >180°.

I/ITaK, IIpy pemeHuHrn 3aJad Ha IIOCTPOEeHMEe MEeTOAOM l'IOJ.'[O6I/IH ciaenyer

MIPUJEPKUBATBCA CIAEOYIOIEro IIIaHa.

1.

2.
3.

Boigenuts m3 ycimoBuil 3ajaduu Te, KOTOPHIE OIIPENesdioT (DOPMY MCKOMOM
(urypsl.

IlocTpouTh O 9TUM JAHHBIM (UTYDPY, HOZOOHYIO MCKOMOIL.

Wcnonpsysa ycnmoBud 3ajaum, OIpeeJiAIONIre pasMepbl MCKOMON (UTYDHI,
MOCTPOUTDH 3Ty (PUTYDPY.

Cpenu 3amau Ha IOCTPOEHME, CBA3AHHBIX C IIOZO0MEM, OGHON 13 HamboJee

MHTEPECHBIX SABJAETCS 3ajava AejleHUs OTPe3Ka Ha OBe YaCTH TaKUM 00pas3oM,
yTOOBI OJJHA M3 HUX ObLIA CPEJHUM IIPOIOPIIMOHAJIBHBIM MEKIY BTOPON YaCTHIO
u BceM oTpe3koM. Takoe geseHme OTpe3Ka HA3LIBAIOT OeneHuem 6 cpedHem
U Kpaiinem OMHOWEHUAX, UIU 3010mblm cewenHuem. IlompobHee o TakoMm [e-
JIeHUUW BBI MOXKeTe y3HaTh B IlpmiosxenHum 2.
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§14.MpumeHeHne Noaobdus TpeyrobHUKOB

BOI'IpOCbI n 3aga4dum
@ YCTHbIE YMPAXXHEHUSA

459. BuccekTpruca TpPeyroJbHUKA JeJIUT IPOTUBOJIEMKAI[YI0 CTOPOHY
B oTHoureHuu 1:2. MoryT Jjum yrybl, Ipujieskaliue K STOH CTOPOHE,
O0bITh paBHBIMU? Ilouemy?

460. Mosxxer nu OHCCEeKTpHCA PaBHOOEAPEHHOI'0 TPEYroJbHUKA IEJUTh
OOKOBYIO CTOPOHY B oTHoIeHuu 2 :1, HaumHasa oT ocHoBamms? Kaxoii
TeopeMe 5TO IPOTUBOPEUUT?

@ ’PAOUNYECKUE YIMPAXXHEHUA

461. Haueprure Tpeyronbuuk ABC u mnposepute ero 6uccekrpucy BD.
Namepbre oTpesku AB, AD u DC. C momMoIbi0 CBOMCTBA OMCCEKTPUCHI
TPEeYTOJbHUKA BBIUYUCIUTE NJIUHY cTopoHbl BC. IIpoBephTe MOSTyUYeHHBIN
pesyJIbTaT M3MepPeHHeM.

—> 462. Tlocrpoiire TpeyroapEuK ABC co cropomamu AB=6 cwm,
BC=7 cm, AC=8 cm. O6osmaubTe Ha ctopoHne BC Tourky D Tak,
yro6bl BD =3 cm. Coenunure Touku A u D. Usmepbre yribsr BAD
u CAD. OGocHyiiTe IOJIYUYEHHBIN pPe3yJbTar.

@ NMACbMEHHDBIE YTNPAXXHEHUA

YpoBeHb A

463. Orpesok BD — Ouccexrpuca tpeyroabauka ABC. Haiigure:

a) AB,eciu BC=8 cm, AD=3 cm, DC=2 cwm;

0) AD u DC, ectu AB=9 cm, BC=6 cm, AC=10 cwm.
464. BuccexkTprca paBHOOEIPEHHOIO TPEYTOJLHUAKA JEIUT GOKOBYIO CTO-
poHY Ha OTpesKu IaumHON 2 ¢cM u 4 cM, HauMHAA OT OCHOBAHUA Tpe-
yronpHuka. Haligure oCHOBaHME TPEYTroJbHUKA.

—> 465. Orpesox BD — Ouccexrpuca tpeyroabauxka ABC. Haiizure cro-
POHBI TpPeyroJbHUKa, ecimu AD=8 cm, DC=12 cm, a mepumeTp Tpe-
YTOJbHUKA paBeH 45 cM.

466. BuccekTpruca NpPsAMOYTOJbHOIO TPEYTOJbHUKA AEJUT THUIOTEHY3Y
Ha OTPe3KM, PAa3HOCTHL KOTOPBIX cCOCTaBiasfeT 5 cMm. Haigure CTOPOHBI
TPEeyTOJbHUKA, €CJIU OTHOIIEHWe KaTeTOB paBHO 3 : 4.
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IMABA II. Mopo6ue TpeyronbHukoB. Teopema Mudaropa

—> 467. BuccexTpuca NIpAMOYIOJILHOTO TPEYTOJbHMKA [EJUT ero KaTeT

Ha OTpe3Ku mjumHoil 4 cM m 5 cm. Halimure mepumeTp TpPeyroJabHUKA.

YpoBeHb b

468. BuccexkTpuca yria Ipyd OCHOBAHUM PAaBHOOEIPEHHOIO TPeyroJbHUKA
JIeJIUT BHICOTY, IPOBEIEHHYIO K OCHOBAHWIO, HA OTPE3KH MIuHON 16,5 cMm
u 27,5 cm. HailiguTe oTpesKu, Ha KOTOPhIE 9Ta OMCCEKTpHCA HeauT 00-
KOBYIO CTOPOHY TPEYIOJbHUKA.

~> 469. Bokopaa cTOPOHA paBHOGEIPEHHOTO TPEYTOJILHUKA OTHOCUTCA K OC-

HOBAaHUIO Kak b :6. Buccekrpuca yryia mpu OCHOBAHWU OEJIUT BBICOTY,
MIPOBEJIEHHYI0 K OCHOBAHMIO, Ha OTPE3KHU, Pa3HOCTh KOTOPHIX COCTABJIS-
et 4 cm. Hafimure mepuMeTp TpPeyroJbHUKA.

470. IIpu mepeceyeHMM ABYX XOPJ OZHA W3 HUX MAEJIUTCA HA OTPE3KU
niuHOM 6 ¢cM u 16 cm, a Bropas — B oTHomeHuu 3 : 2. Hafigure niaumy
BTOPOM XOPZHI.

—> 471. Ilpu nmepeceueHNU XOPZABI C AMAMETPOM OKPYXKHOCTH XOpJa AeJUTCS

Ha OTPe3KW MIJIUHON 3 cM m 4 cM, a AuaMeTrp — B oTHOIIeHuu 1 : 3.
Hatinure pagmyc OKpPY:KHOCTH.

472. Cexymas, mpoBefeHHAas M3 TOUKH A, IepeceKaeT OKPYKHOCTb
B Toukax B u C, mpuuem AB=4 cMm, BC=5 cm. Haligure miumny
OTpe3Ka KacaTeJbHOU, IPOBEJEHHON K OKPYKHOCTH U3 TOUKH A.

—> 473. U3 TouKHu BHe OKDYXXHOCTH, VIAJeHHOH OT IIeHTPA OKDPY:KHOCTH

Ha 39 cM, IpoBemeHa KacaTejbHAs K OKpy:KkHocTu. Halizmre pammyc
OKPY’KHOCTH, €CJIM OTPE30K KacaTeJbHOI paseH 36 cm.

YpoBeHb B

474. Karer npaMoyroJbHOIO TpeyroabHuKa pased 18 cm. Touka HA aTOM
KaTeTe yAajieHa OT T'MIIOTeHY3hl M APYyroro kKarera Ha 8 cm. Haligure
[epUMeTDP TPEYrOJbHUKA.

—> 475. Touxa Ha KaTeTe IPAMOYTIOJBLHOTO TPEYTOJIbHAKA PABHOYAAJIEHA OT

BTOPOT'0 KaTeTa W T'UIOTeHY3bl. [lepneHAuKYIAp, IPOBEIeHHbIH n3 maH-
HOMl TOUKM K THUIIOTEHY3e TPEYyroJIbHUKA, NEJUT e€e Ha OTPe3KH 3 CM
u 12 cm. Haligure mepuMeTp TpeyroabHUKA.

476. B tpeyronsauke ABC pasa Beicotel CD u orpeskosB AD u BD,
Ha KOTOpLIE OHA JEJUT CTOPOHY AB, mMmeer MecTo cooTHomenme CD? =
= AD - BD. Jloka:xure, uro yroi ACB mpsMoii.

=> 477. B pasroGeapenHoM TpeyroibHuke ABC ¢ ocHoBanumem AC K cTo-
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§14.MpumeHeHne nNoaobdus TpeyrorbHUKOB

478. IlocTpoiiTe TPeyrOJIbHUK:
a) 10 ABYM YIVIAM M BBICOTE, IIPOBEAECHHON M3 BEPIIUHLI TPETHETO
yria;
0) mo yrury, OMCCEeKTpHCe 9TOTrO yIjia M OTHOIIEHUIO CTOPOH, KOTOphIE
00pas3yIoT HaHHBIA YTrOJ.
—> 479. TIlocrpoiiTe TPeyroJbHHK IO ABYM yIJIaM M OMCCEKTPHCe, IIPOBe-
JEHHO! 13 BepIINHBI MEHBIIEero M3 HUX.

@ NMOBTOPEHNE NMEPEA N3YYEHUEM § 15
TeopeTnyeckun matepman

® omnpenpejeHNe TPeyroJbHUKA;
7 rmace, § 7, 16
¢ cyMMa YIVIOB TPEYr'OJIbHUKA;

®  YeTHLIPEXyTOJHHUK HU €r0 3JeMeHThHI. 8 xmacce, §1

3apgauu

480. [Toxaxure, 4TO MEPUMETP MapasijieJorpaMma 00JbIIe CyMMbI JIJIMH
ero auaroHaJen.

481. [Isa yria tpeyrombHmKa paBHbl 10° m 70°. HaiiguTe yron Mexny
BLICOTOM M OMCCEKTPHCOH, IPOBEJEHHLIMM M3 BEpIIMHEI TPEThero yria.

3apauv gnsa noaroToBKM K KOHTponbHon pabote Ne 3

1. Ilo pucyHKy [oKa)XuTe IOmoOKME TPEYroJbHU- A B

kKoB ABE u DCE, eciu AB||CD.
2. IlepumeTp HPAMOYTOJbHUKA PaBeH 34 cM, a OfHA E
u3 cTopoH 5 cMm. Haligure mmaromass mpamMoyroib- C D

HUKA.

3. CropoHBEI TpeyroJbHHKA IPONOPIMOHAALHEI umcaam 21, 20 u 29.
HoraxkuTe, 4YTO JaHHBI TPEYTOJbLHUK TPAMOYTOJbHBIN.

4. U3 TOYKM K IPAMOI IPOBefeHbl IMePIeHANKY/IAP U JBe HAKJOHHBIE
mauuoii 17 cm m 10 cm. IIpoekIumy HAKJOHHBIX OTHOCATCA Kak 2 : 5.
Hatinure niuHy nepmeHIUKYJIApPA.

5. B mpaMOyrosibHOM TPeyroJbHUKE OMCCEKTPHCA AEJUT TUIIOTEHY3y Ha
orpesku 15 cm u 20 cm. Ha KaKme OTpe3Ku IEJUT TUIIOTEHY3Y BBICOTA
TPeyToJbHUKA?

6. B OKpY’KHOCTH TPOBEJEHBI J[BEe DaBHbIE MEPECEKAMOIUEeCST XOPHHI.
JlokaxuTe, 4TO OTPE3KU IIePBOM XOPABI COOTBETCTBEHHO PABHBI OTPE3KAM
BTOPOIl XODPHBI.



Ntorn rnasbl |l
MUTOrOBbIA OB30OP TJ1ABDI Il

HapaJmeJIbeIe IIpAMBIE, IIepeCeKalo-

b II[Fie CTOPOHBI YIJIa, OTCEKAIOT HA CTO-
a pOHAX BTOr0 yIJia MIPOIOPIIMOHAIbHEIE
OTPE3KU:

a

c
b d

IIBa TpeyroibHMKa HA3LIBAIOTCA TNO-

B B,
000HBLMU, €CIU YIJIBI OSHOTO M3 HHUX
/\/@? ﬁ COOTBETCTBEHHO DaBHBI yIJIaM Jpyro-
'O M COOTBETCTBYIOIIIMIE€ CTOPOHBI 9TUX
A | c A, ¢

1  TPEYIroJIBHUKOB IIPOIIOPIIMOHAJIBHBI

anI3HaK I'IOJJ,OGVIH TPeyrojibHMKOB no AByM yriam

Ecau nBa yria omHOrO TpPeyroJbHUKA
COOTBETCTBEHHO PABHBI JBYM yIJIaM
IPYTOro TPeyroJbHUKAa, TO TaKue Tpe-

YTOJBHUKY TIOZ00HBI

Mpu3Hak nogobus TpeyrosbHMKOB MO ABYM CTOPOHaM
W yrny mexapy HUMU

Ecau nBe CTOPOHBI OMHOTO TPEYTOJIbHU-
Ka IIPOMIOPIIMOHAJBHBLI JBYM CTOPOHAM
& JIPYTOTO TPEYroOJbHUKA W YIUIBI, obOpa-
[

4 30BaHHBLIE ATHUMM CTOPOHAMMU, PABHBI,
TO TaKWe TPEYTOJbHUKU ITOZOOHBI

an/I3HaK I10p,06|/|ﬂ TPpEeyrojibHMKoOB rno Tpem CTopoHamMm

Eciu Tpu CTOPOHBI OZHOTO TPEYTOJIbHU-

Ka IIPOIOPIIMOHAJIBLHEI TPEM CTOPOHAM

IPYroro TPEyroJbHUKA, TO TaKue Tpe-
J :

YTOJBHUKHA II0J00HBI
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Ecniu nBa mpsaMOYTroOJBHBIX TPEYTOJb-
HUKa WMEIT II0 PABHOMY OCTPOMY yT-
JIy, TO TaKWhe TPEeYTrOJbHUKHU II0J00HBI

BhicoTa, TpoBefleHHAs K THUIOTEHY3e,
ABJSETCA CPeJHUM IIPOIOPIAOHATE-
HBEIM MeXJy MPOEKIUAMHI KATeTOB
Ha TUnoTenysy: h’=a,-b,

Karer sABisieTcss CpegHUM IIPOIIOPIIAO-

a/ |, - HAJIBHBIM ME)KAY TUIIOTEHY30H M €ero
¢ npoeknuell Ha THUIOTeHy3y: a’=c-a,
u b’=c-b,
a, b,
Bricora, mpoBenmeHHas K THIOTEHYS3e,
paBHA TPOWSBENEHUI0 KATETOB, MIEJIEH-
ab
HOMY Ha TUIIOTeHy3y: h, =—
c
Teopema lMudaropa
. B mpamoyrosrHOM TpeyroabHMKE KBaApaT IHIO-
b TEHY3bl PaBEH CyMMe KBaJpPaTOB KaTETOB:
c2=a’+b®
a

Teopema, obpatHasa Teopeme lMudaropa

A
Eciu cymma KBagpaToB JBYX CTOPOH TPEYTOJbLHU-
Ka paBHA KBaJApaTy TPEThell CTOPOHLI, TO TAKOI
TPEYTOJIbLHUK IMIPAMOYIOJLHBII:
C B ecim AC?+BC?= AB?, ro £C=90°
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[JIABA |l. Mopobue TpeyronbHUKOB. Teopema Mudaropa

IlycTs w3 OgHOM TOUKM K IIPSAMOI IIPOBEIEHBI IIep-

MeHANKYJIAp U HaKJOHHBIE. Torma:

e 00asl HAKJIOHHAA OOJIBbINIEe HMEePIeHIUKYIIpa U
00JIbIIIE CBOEH MPOEKIINK Ha AaHHYI0 IPAMYIO

=
k3
<
e
S
Y

ITepnendury.ansap

H

ITpoexyus HAKLOHHOL

® DpaBHBIE HAKJOHHBIE MMEIOT PABHBIE IIPOEKIINH,
1 HA000POT: eCJW IPOEKIINU ABYX HAKJOHHBIX
PaBHBI, TO PABHBI M CaMU HaKJOHHBIE

e (OJBIIAs HAKJIOHHAS MMeeT OOJIBIIYI0O IPOEK-
110, ¥ HA00OPOT: U3 ABYX HAKJIOHHBLIX GOJbIIe
Ta, KOTOpas HMeeT OOMBIIYI0 IPOEKIHIO

BuccekTpuca TpeyroabHUKa OEIUT MIPOTHBOJIEKA-
a b IIyI0 CTOPOHY Ha OTPE3KHU, MIPOIOPIIMOHAJIbHBIE
IBYM APYTUM CTOPOHAM:
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IIpousBefeHnsT OTPE3KOB MEPECEKAIOIUXCA XOPI

PaBHBI:
AM-BM =CM -DM

IIpousBenenne CexkyIeil HAa ee BHEIIHIO YacTb
PaBHO KBajJpary OTpe3Ka KacaTeJbHOI, IIPOBEeH-
HOM M3 TOH K€ TOUKH:

CB-CA =CD?

HpOI/IBBeJ.'[eHI/Ie ceKymeﬁ Ha €ee BHEIIHII YacCTb
IJIA ,E[aHHOfI OKPYXHOCTH M TOYKHKW BHE €€ IIOCTO-

SHHO:
PA-PB=PC-PD
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IMABA II. Mopo6ue TpeyronbHukoB. Teopema Mudaropa

9 KOHTPOIJIbHbIE BOIMPOCHI K TNABE Il

148

1. CoopmynupyiiTe TeopeMy O MPOMOPIMOHAJBHBIX OTPE3Kax.

2. [laiiTe ompezejeHre MOLOOHBIX TPEYTOJbLHUKOB.

3. CoopmynupyiiTe u AOKaXXKUTe NPU3HAK I0J00UA TPEYTOJILHUKOB
II0 ABYM YIJVIAM.

4. ChopmyaupyliTe U JOKAKUTe IIPU3HAK IIOLOOUA TPEYrOJbLHUKOB
II0 IBYM CTOPOHAM ¥ YIUIy MEXIY HUMU.

5. CoopmynupyiiTe u AOKa)KUTe NPUSHAK MOAOOUSA TPEYTOJIHLHUKOB
0 TPeM CTOPOHAM.

6. CoopmynupyiiTe MPUBHAKM IOAOOUS MPAMOYTOJLHBIX TPEYTOJbHU-
KOB.

7. CpopmynupyiiTe U JOKayKUTe METPUUECKHE COOTHOLIEHUS B IPAMO-
YTOJBHOM TPEYTOJbHUKE.

8. Cdopmynupyiite u moxaxkure Teopemy Iludaropa.

9. CdopmynupyiiTe Teopemy, oOpaTHyI0 Teopeme Ilmdaropa.

10. CopmynupyiiTe cBOMCTBA HEPHEHAMKY/IAPA M HAKJIOHHBIX, IIPOBE-
JeHHBIX M3 OJHON TOYKM K IIPIMOM.

11. ChopmynupyiiTe CBOMCTBO OMCCEKTPHCHI TPEYTOJbHHUKA.

AOMNOJIHUTEJIbHbLIE 3AJAYN K TNABE I

482. Karer mpsaAMOYTOJbHOI'O TPEyroOJIbLHMKA paBeH 6, a IPOEKIHUA
IpYroro KareTa Ha TUIOTEeHY3y paBHa 5. Haiigmre rumoreHysy Tpe-
YIOJILHUKA.

483. Ilepumerp IpAMOYTOJIbHHKA paBeH 46 cM, a aumaroHans — 17 cm.
HaiiguTe CcTOPOHBI NPAMOYTOJLHUKA.

484. Haiigure cTOPOHLI PAaBHOOEAPEHHOI'O TPEYTOJbHUKA C IEPUMETPOM
16 cm, eciu MenuaHa, IPOBeleHHAs K OCHOBAHUIO, paBHA 4 CM.

485. T'unorenysa NIpPAMOYTOJILHOIO TPEyToJbHUKA paBHa 25 cm. Haii-
IUTe KaTeThl TPEeyroJbHUKA, €CJM BHICOTA, IPOBENEHHASA K TI'MIOTEHY3e,
paBHa 12 cm.

486. Ilepumerp TpeyroabHUKa paseH 27 cM. Boiumcaure ero CTopo-
HBI, €CJU OMCCEeKTpHCa IeJUT ONHY M3 HUX HA OTPe3KH IJIUHOA 4 cM
u 5 cm.
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487. Ilepumerp paBHOGEApPEHHOH Tpamenuu paseH 1 M, a pasHOCThL OC-
HOBaHUI cocrtaBiaseT 14 cvm. HaliguTe pagmyc OKPy:KHOCTHU, BIMCAHHON
B TPAaIeIuIo.

488. Karer npaMoyroibHOro TpeyroiabHuka pased 32 cm. Touka, je-
JKalllasg Ha 9TOM Karere, yAajieHa OT KOHI[OB TMIIOTEHY3bI Ha 25 CM.
Hatinure mepumerp TPEyroJbHUKA.

489. IIpaMOyroabHEI TPEyrOAbLHUK C KaTeTaMd @4 W b U T'UIOTeHy-
301 ¢ 1mom00eH IPAMOYTOJBHOMY TPeyroJIbHUKY C KareTaMH a, U b,
U TUIOTeHY30H c¢,. [lokaxxure, uro aa, +bb, =cc,.

490. Tlonssysacs pucyEkamu 131, a, 0, TOKa)KHTe TeopeMy O TOUKe IIe-
peceueHus MeAMaH TPEYrOJLHUKA eIlle ABYMS CIIOCOO0aMMU.

B

(@)

Puc. 131

491. Ha pucynke 132 orpesok BD — Guccekrpuca Tpeyroiasauka ABC,
CM || BD. ITonb3ysch 9TUM PUCYHKOM M TEOPEMOM O ITPOIOPITMOHAJIBLHBIX
OTpe3Kax, NOKAMKUTE CBOMCTBO OMCCEKTPHCHI TPEYrOJbLHUKA.

492. Ha pucyske 133 CM — OucceKTpHca BHEIIHET0 yIJIa TPeyTroJib-
uuka ABC, BD||CM. Ilonb3ysich 9STUM PUCYHKOM M TEOPEMOIl O IIPO-
MTOPIIMOHANBHBIX OTPe3Kax, Aokaskure, utro AM : BM = AC: BC.

M
B
C
M
A
A D C B M
Puc. 132 Puc. 133
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PO3AIN II. MogibHicTb TpUKYTHUKIB. Teopema Micdaropa

150

3apavi nigBuLLEHOT CKaaHOCTI

494. Y rpurytauxy ABC Ha cropoHax BC i AC mo3HayeHO TOYKHU
A, i B, signmosigno. Bimpiskn AA i BB, neperunawoTtbca B Touli O.
3HaNgiTD:

a)AO : A O, akmo AB, : BC =2 :1, BA = AC;

0)BA, : AC, akmo AO : OA, = 4:1,AB, : BC=2:1;

B)BA, : ACiAB, : BC, akmoAO : OA, =4 :1,BO : OB, =7 : 8.
495. V rpuryrauxky ABC wmexiana AM pgiaure Bucory BH
y Bigmomenui 3 : 1, moumHatoum Big BepmiuuHu B. ¥V AKoMy BigHOIIEHHI
JaHa BHCOTA OiJIUTHL AaHy Meniamy?
496. OcuoBu Tpamemnii mopisHoOTHL 6 cM i 12 cm. CepeguHu KO-
HOI 3 OCHOB CIOJIYyUYeHi 3 KiHIFgMM iHIIIOI OoCHOBM. 3HAWAITH BiJCTaHb
Mi’K TOUKaMU IIEPETHUHY IIPOBEJEeHMX BiApPi3KiB.

497. Jano piBHOGeApEHMII TPUKYTHHUK 3 OCHOBOK 6 M i GiuHOIO cTO-
pornolo 9 M. Bigpiskm gKoi moBKHHM Tpeba BiAKJIAcTH BiJ BepIINHHI
Ha OiYHMX CTOpPOHAX, IMOO MPW CIOJYyUYeHHI IX KiHIIIB oTpumaru Tpu-
KyTHUK i3 mepumerpoMm 16 M, momibuHwii g0 maHoro?

498. OcroBu Tpamenii gopismiolTs @ i b (a<b). Yepes Touky me-
PeTHMHY TIPOJOBXKEHb OIYHUX CTOpPiH HPOBEIEHO IPAMY, MapajesibHy OcC-
HOBaM. SHAWAITL AOBKHMHY Bigpiska Iiel mpamoi, o MiCTHUTBCA MiXK
MIPOJOBKEHHAMU JiarOHAJIeH.

499. Ocuosa piBHOGEApPEHOr0 TPUKYTHHUKA AOpiBHIOE 36 cM, a Giuna

cropora — 54 cm. [o GiuHMX CTOPiH IMPOBEEHO BUCOTU. SHAUAITH TOB-
JKUHY BifpisKka, KIHIIAMU SKOrO € OCHOBHU ITUX BHCOT.

500. [osexniTs, 110 KBaApaT HAMEHIIOl MeAiaHN IPAMOKYTHOI'O TPUKYT-
HUKa B 5 pasiB MeHINUH 3a CyMy KBAJApaTiB ABOX iHIINX MeJiaH.

501. Tpu xozna 3 pagiycammu 1, 2 i 8 JOTHKAIOTLCA OLHE IO OFHOTO
30BHi. 3HAUAITHL pajgiyc Koja, sSKe HPOXOAUTH Uepes IeHTPU IIUX KiJ,
i pagziyc Koja, AKe IMPOXOAUTH Uepe3 TOUKU iX JOTUKY.

502. Vcepemuni npamokytHuka ABCD mnosHadeHo Touxky M , mpuyo-
My MA=a, MB=b, MC=c. 3naizgite MD.

503. 3maiigiTe reomeTpmyHe MicIle TOUOK, CyMa KBaJpaTiB BijgcraHei
Bi aKMX 7m0 maHMX TOUoK A i B crama, KoJu I MHOKHHA MiCTHUTH
Touku A i B.

©-RANOK



Ntorn rnaebi |

502. Buyrpu npamoyronbauka ABCD o6oszHaueHa Touka M, mpudyem
MA=a, MB=b, MC=c. Hatinute MD.

503. HaiiguTe reomeTpruyecKoe MeCTO TOUEK, CYMMa KBAaJpPaToB PacCTo-
AHUA OT KOTOPBIX OO0 JAHHBIX TOueK A um B IOCTOSHHA.

504 (Teopema lTonemes). Ilpoussenenne auaroHajeil BIMCAHHOTO
YeTHIPEXYroJbHIKA PABHO CyMMe IIPOMBBEIEHHUH ABYX IIap €ro IPOTHUBO-
JeKaImux cTopoH: d,-d, =ac+bd (puc. 134). [loxasxure.

Pnc. 134
505 (onopHas). Keadpam 6uccekmpucov. mpeyzonbHUKa paéer PasHo-
cmu mexcdy npouseedenuem 6OK06bLX CMOPOH U NpOU3GedeHuem ompes-
K06, Ha Komopble Ima Guccekmpuca denum ocrosanue: I’ =ab—mn
(puc. 135). Hoxaxure.
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UcTopunyeckaa cnpaBka

EBknup,

Teopun nopgobUs TPeyrosbHWKOB MOCBALLEH LIEeCTON
pasfen «Hadvan» EBknmpa. VIHTepecHo, 41O, Hanpumep,
B reomeTpum J106a4eBCKOro He CyLlecTByeT NofoOHbIX Tpe-
YrONbHMKOB, KOTOpble He Obinu Obl paBHbl. Oka3blBaeTcs,
4TO aKCMOMa NapannefibHbIX NPSAMbIX B €BKINLOBOW reo-
METPUM PaBHOCWUIbHA NPEANONOXEHMIO O CYLLEeCTBOBAHMM
NOAOOHbIX, HO HEpPaBHbIX TPEYroNbHUKOB.

LleHTpanbHOe MecTo B eBKIMOOBOW reoMeTpum 3a-
HUMaeT TeopeMa [ludaropa. Mudarop Camocckum
(ok. 580—500 rr. 4o H. 3.) monroe Bpems Xun B ErvnTe
1 BaBunoHe, notoM nocenuncs B ropoae KpoToH (rpeveckast
KOJIOHUS Ha tore VTanum) n oCHoBas TaM Tak Ha3blBaeMbli

MUdaropunckmnii cotos. CHUTAETCS, YTO UMEHHO OT MUdaropeneB NPOUCXOANT
C/IOBO «MmaTematuika» (rpeyeckoe «MaTemMa» O3HAYaeT «Hayka», «MO3HaHMe»).
CBOWCTBa TPEeYyrofibHMKa CO CTOpoHamMu 3, 4 u 5 Obinn WM3BECTHbI ApPeB-
HUM ermnTaHaM U KUTanCckUM y4eHbiM. Tindarop Hayvan mnccnenosatb apyrve
NPSAMOYrOfibHble TPEYrONbHUKN C LeNoYUCTIEHHBIMM CTOPOHaMK. PaccmoTpes




paBHOOEAPEHHbIV  MPSMOYrOfibHBIA TPEYrofbHUK C ean-
HWYHBIMK KaTeTaMK, OH YBWUIES, YTO ANIMHA ero rurnoTeHy-
3bl HE BbIPAXaeTcs UesbiM YUCIOM — TaK ObIv OTKPbITbI
nppauroHansHble Ymcna. Bckope lMudaropy yoanocb LO-
KasaTb, 4TO CyMMa nnouwlafien KBapaToB, MOCTPOEHHbIX
Ha KaTeTax MPsSIMOYrofibHOrO TPeyrofibHVKa, paBHa mioula-
AN KBaapaTa, MOCTPOEHHOro Ha rmMnoTeHy3e,— WMMEHHO
TaKk Bbirnsagena Teopema Mudaropa B knaccnyeckom dop-
Mynuposke. o nereHge, B YeCTb CBOErO OTKPbITUS OH
npuHec Goram B XepTBY CTO ObIKOB.

CeroiHA Henb3d C YBEPEHHOCTbIO CKa3aTb, Kakume un3 OT- Mudarop
KpbITUI Nudaropenues npuHagnexar camomy Mudaropy,

a Kakve — ero yyeHukam. Boobuie, wwkona Mudaropa cyulectBoBana Ao-
CTAaTOYHO 3aKpbITO KU 000CcobNeHHO OT 0bLlecTBa. ITO MOPOAMIIO HEHABMUCTb
K nudaropenuam, 1 wWkona Obina pasrpomieHa, a cam lMudarop BbIHYXAeH
ObIn cnacatbcs OerctBoM, Ho B gopore Obin yout. Mocne cmeptn Mudaro-
pa ero y4eHmkn pazbpenncb no Bcen Mpeumm 1 CTanm pacnpocTpaHsTb ero
y4eHKne, KOTOpoe AOWNO M A0 HALMX OHEW.

Mudaropenckiin coto3 Obin 0AHOBPEMEHHO N UNOCOMCKON KO-
MO, W Hay4YHbIM COODLLECTBOM, U PeNnrio3HbiM OpaTcTBOM, U Aa-
Xe NonuTuyeckon napTuven. MccnenoBaHns nudaropenueB OxBa-
TbIBaIX U apUPMETIKY, U DUIoCcoduio, 1 My3blKy, 1 aCTPOHOMMUIO.
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IMABA II. Mopo6ue TpeyronbHukoB. Teopema Mudaropa

TEMATUKA COOBLUEHUA N PEDEPATOB
K TNABE I

IIugarop Camocckuii — yueHbIii, (puaocod, oOINECTBEHHbBINA AEATeNb.
ApxuMen 1 ero HOCTI)KeHHS B reoMeTpuu. 3agaum ob apoOesoce.
IIpomopiinoHa bHBIE OTPE3KW B TPAIEIIUH.

Teopembl UeBu m MeHenas um UX CJIEICTBUA.

«30JI0TOE CeueHHe» B apXUTEKType U HCKYCCTBeE.

IIpuxkaagHoe mpuMeHeHMe IOAOOMS TPEYTOJbLHUKOB. IIpOmMOpIuOHAIbHBIR
LUPKYIb.

PEKOMEHOOBAHHbLIE NICTOYHUKN MUHOOPMALIN

1. Jluruman, B. Teopema ITugaropa [Tekcr] / B. JIutiman ; mox pex. M. M. fr-
JgoMma ; mep. ¢ Hem. B. C. Bepmana. — 3-e usg. — M. : dusmarrus, 1960. — 114 c.
2. Huxymun, A. B. Teomerpus Ha miockoctu (ILmamumerpus) : Vue6. moco-
oue [Texcr] / A. B. Hurynun, A. I Kykym, 0. C. Tarapenko ; mom pep.
IO. C. Tarapeako. — M#u. : 000 «Ilonyppu», 1996. — 592 c.

3. Ilpacomos, B. B. 3agaum mo mmammmerpuu. Y. 1 [Texcr] / B. B. IIpaco-
JoB. — MUsp. 2-e, mepepad. u mom. — M. : Hayxa : I'm. pen. ¢us.-mar. Jur.,
1986. — 320 c. — (B-xa MmaT. Kpy:KKa).

4. TIpaconos, B. B. 3azaun mo mnanumerpuu. 4. 2 [Texcr] / B. B. IIpaco-
JgoB. — MU3sn. 2-e, mepepab. u gon. — M. : Hayka : I'm. pen. ¢us.-mart. Jur.,
1986. — 240 c. — (B-xa maT. Kpy:KKa).

5. IMapeirms, . @. Teomerpus. 7T—9 xiaccel : OT yueGHOM 3aa4u K TBOpUYEC-
Koii: Yueb. mocobue [Tekcr] / Y. ®. lapeirua. — M. : Hpoda, 1997. — (3a-
JauyHuKu «[podbl»).

6. Bess, B. I. Teomerpia kin [Texer] / B. I. Bess. — X. : Buz. rpyma «Oc-
HOBa», 2004. — 112 c¢. — (B-ka xypH. «Maremaruka B IIKOJaxX YKpaiuu»).
7. Bess, B. I. Teomerpia TpukyTaHuka. 7—11 xiaacu : HaBu. mociGuuk [Texcr]
/ B. IT. Bes. — K. : Temesa, 2005. — 120 c.

8. Binenpkuii, 0. O. ®irypu ma micky [Teker] / 0. O. Bineupknii, I. B. ®i-

OUAWN S

ginmoBebkuii. — X. : Bua. rpyma «OcuoBa», 2003. — 96 c. — (B-Ka KypH.
«MareMaTHKa B IIIKOJAX YKpaium»).
9. Enenncknii, III. ITo caemam Ilugparopa [Texcr] / II[. Enenbckuit. — M. :

Hetrus, 1961.

10. Kymmnip, I. A. IloseprHennsa BrpaueHoi reomerpii [Texcr] / I. A. Kym-
mip. — K. : ®@akt, 2000. — 280 c. — (Cepia «Maremaruuni o6pii Ykpaiuu»).
11. Maremaruuna xpecromaria mia 6—8 wiaacis. T. 1 [Tekcr]. — K. : Pan.
mg., 1968. — 320 c.

12. Nurepner-6udanorexa MITHMO. http://ilib.mirror0.mccme.ru/
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Maremaruka, oTAeNAA JUHUIO OT ILJIONIAAY U ILJIO-
manb OT TeJjlia, YTBEPIKIAeT, UTO PEeaJbHO TOJBKO
TeJo, a JUHUA U IJIOIMAAb — abCTpaKIuu.

Anexcandp lepuyer,
pycckuil nucamenv

Ilo HacToAlllero BpeMeH! B TeopeMaXxX M 3ajJlauaXx paccMaTPUBAJINCH
JINIIIh YKCJIOBBIE XAPAKTEPUCTUKMU OTHEJLHBLIX 5JIEMEHTOB I'eOMeTpPHUec-
KUX (puryp — IJUHBI CTOPOH, IpaJyCHbie Mephl YIVIOB U T. II. B oTiu-
yme OT HUX ILIOIIAAL XapaKTepusyeT (PUTYpPYy B IIEJIOM, T. €. 3aBHUCHUT
KaK oT ee (pOpMBI, TAaK U OT PasMepOB.

B moBcenmeBHOI KU3HM UeJOBEK MMEET JeJI0 C IJIOMagAMU KaiK-
IOBIIi JeHb — M3MePSeT JKUJIble IOMEINeHns U IpuycageOHble YUaCTKU,
JIeCHbIe MACCHUBBI 11 CeJIbCKOX03SIMCTBEHHbBIe YIOAbA 1 T. . Belunciaenuem
IJIoIa el Bbl 3aHMMAJINCh ¥ HA YPOKAX MaTeMaTUKU B MJIAIINX KJac-
cax. Tem He MeHee, JAaTh CTPOTOE C HAYUYHON TOUKHU 3PEHUS OIpeeeHIe
ILIOIAAM He TaK IIPOCTO, M COOTBETCTBYIOIIASA MaTeMaTHUYeCKas TeOpUs
ObLIa CO3[aHA 3HAUMTEJHHO IT03)K€ MHOTMX M3BECTHBIX TEOPEM.

B sToii ryiaBe MBI 000OOIIIMM CBeJEHMS O MHOT'OYTOJBLHUKAX U UX
ILIOIAAAX. DBilaromaps sToMy Balll MaTeMaTHUYeCKHII Oarak IIOIIOJI-
HUTCA HEMAJbIM KOJUYECTBOM HOBBIX (DOPMYJI, KOTOPbIe HEOOXOIMMO
3HATh M yMeTh NPUMEHSTH. B 9TOH CBA3M HAAUM BaM COBET: YCBOHUTD
KaKyo-1100 (opMyay 3HAUUTEJLHO IIPOIIE, €CJH IIOHATh W 3alOMHUTH
crocob ee moJsiyueHus. BoJsiee TOro, OTKpoeM BaM MaJIeHbKYIO Ipodec-
CHOHAJbHYI0O TAaWHy: MHOTAA Oake IIpodeccHoHAJbHBIE MaTeMATUKHU
He 3alOMKHAIOT (DOPMYJBI, a BBIBOAAT MX B yMe B cjydae HeoO0XOoau-
MOCTH. BymeT oueHb 30pOBO, €CJIM TAKYI0 MATEMATUUYECKYIO SPYAUIIIIO
yaacTcs IpPruoOpecTH M BaM.
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§ 15. MHoroyronbHuK n ero
3/1IeMEeHTbI

AZ
A3
Al
An
a
B
c
A
D
E
6

Puc. 136. Muoroyroas-
HUKHI

15.1. OnpepneneHne MHoOroyronbHuKa

Paccmorpum ¢urypy, xoropas COCTOUT M3 OT-
peskos AA,, AA;, .., A A, A A . Orpeskn
PACIOJIOMKEHBI TaK, UTO HUKAKHWE IBA COCCOHUX Om-
pe3xku (TO ecTb Te, KOTOpPbIE MMEIOT OOINUI KOHEI),
He Je)KaT Ha ONHON MPSMO#, a HecoCeIHHe OTPe3KU
He uMeloT o0mux Touek (puc. 136, a). Taxkywo ¢urypy
Has3bIBAIOT MHoroyronbHukom. Touku A, A,, ..,
A, Ha3bBIBAIOT 6€PULUHAMU MHOZOY20NbHUKA, & OT-
pesku AA,, AA;, .., A A, A A — cmopo-
HAMU MHOZO0Y2ZONbHUKA.

B saBucuMOCTH OT KOJMYECTBA BEPIINH MHO-
FOYTOJILHUK HaA3BIBAIOT TPEYTOJbHUKOM, UeThIPex-
YTOJBHUKOM, MATUYTOJLHUKOM U T.ZA. MHOTOyTroJb-
HUK, KOTOPBLIA MMeeT 7 BeplIMH (a CJeJoBaTeJIbHO,
7L CTOPOH), HABBIBAIOT N-YZONLbHUKOM.

MHOTOyroIbHUK 0003HAUAIOT IO €T0 BepIu-
HaMm. IIpu aTOoM OyKBBI, KOTOPbIE CTOSAT B HA3BAHUU
MHOTOYTOJIbHUKA PALOM, MOJKHBI 0003HAUATL Bep-
IIWHBI, KOTOPbIe IPUHAJIEKAT OTHOM cTOpPOHe (cocel-
Hue gepwiunbvl). Hampumep, TATUYTOJBHUK HA PUCYH-
Ke 136, 6 mosxxuHOo obo3HaunTh ABCDE unu DCBAE,
HO Heb3saA obosHauath ABDEC.

OnpepeneHune

MepMeTpOoM MHOroyrofibHMKa Ha3blBaeTcs CymMma
INNH BCEX ero CTOPOH.
[varoHasnblo MHOFOYroJibHMKa Ha3bIBAeTCS OTPE30K,
COeAVHALWNIA 1BE HECOCEHWNE BEPLUNHbI.
Hanpuwmep, Ha pucynre 136, 6 orpesxu AC
u AD gBIAOTCS [MATOHANAMHU NATUYTOJbHU-
ka ABCDE, Buixogamumu u3 Bepmnabl A. [lepumerp

157
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FMABA 1ll. MHoroyronbHuku. MNMnowaan MHOroyrosbHUKOB

a
6
Puc. 137. Bumyxmasiit (a)

¥ HEeBBINYKJEBIH (6) MHOTO-
YTOJBHUKYU

B,
B,
B,
Bn Bn—l
Puc. 138. Buyrperunit

1 BHEUIHWE YIJIbI MHOI'O-
YroJIbHUKA

a
0
Puc. 139. Bunucannsri (a)

¥ OmuCaHHEIH (0) MHOTO-
YIOJbHUKHA

158

STOTO MHOTOYTOJIbHUKA BBIUUCIAETCA IO (opMyJie

Pporr=AB+BC+CD+DE+ AE.

JI:060if MHOTrOyrOJbHUK [OEJUT IIJOCKOCTh
Ha aBe uactu. OmHa u3 HuX (Ha pucyHke 136, a
OHA 3aKpallleHa) ABJAETCA GHYmMpeHHel ob6aacmyio
MHO20Yy20nbHUKA. PUTYDY, COCTOAINIYI0O U3 MHOTO-
VrOJILHUKA M ero BHYTPEHHeN 06JacTy, Has3bIBAIOT
NAOCKUM MHO2Z0Y201bHUKOM, WV, B HEKOTOPHIX
clIydasx, IPOCTO MHOIOYIOJbHIKOM.

OnpepeneHne
MHOroyrofbHVIK Ha3blBaeTCs BbIMYKJbIM, €C/l OH Jle-
XWUT MO OfHY CTOPOHY OT noboKn MpsiMoK, KoTopas Co-
LEPXNUT ero CTOPOHY.

Ha pucyuxe 137, a m3o0pakeH BBINYKJIbBIH
MHOTOYTOJIbHUK, a Ha pucyHkKe 137, 6 — HEBBIYK-
awii. Jlajmee MBI OymeM paccMaTpUBaTh TOJBKO BBI-
MIYKJIbIe MHOTOYTOJIbHUKU.

PaccMoTpuM BBIOYKJBIH MHOTOYTOJBHUK
B B,...B, (puc. 138). ¥rmet B/ B,B,, B,B,B,, ..,
B _,B B, B BB, (Ha puUCyHKe OHHM 3aKpaIleHBbI)
Ha3bIBAIOT yzaamu (6HYMPeHHUMU Y2namu) MHO20-
yzonvnuxa B B,...B . B wacTHOCTH, YyroJ JaHHOIO
MHOTI'OYTOJIbHUKA IIPU BeplInHe B, Ha pUCyHKe 0003-
HaueH OJHON IYy:KKOW. YTIJIbI, CME:KHbIE C JaHHBIM
BHYTPEHHUM YIJIOM, SBJAIOTCA GHEWHUMU Y2ia-
mu mHozoyzonvHuka B, B,...B, mnpu BepiuHe B,
(Ha puCcyHKe OHU 000O3HAUEHBLI ABYMS IV:KKAMHU).

JI1000f BHYTpEHHUII YTOJ BBITYKJIOTO MHOTO-
yroabHuKa MeHbIie 180°.

OnpepeneHune

MHoroyFOJ'IbHI/IK Ha3blBaeTCd BMUCAHHbIM B Opr)K-
HOCTb, eCJIV BCE €r0 BEPLLUMHbI EXaT Ha 3TOM OKPY>KHOCTY.
MHOroyronbH1K Ha3blBaeTCi OMMCAHHbIM OKOJIO
OKPY>XHOCTW, eC/iN BCe ero CTOPOHbl KAcaloTCsi 3TOM
OKPY>XXHOCTU.

Ha puc. 139, a uszobpaxeH BIMCAHHBIN MHOI'O-
YrOJbHUK, a Ha puc. 139, 6 — omucaHHBIHA.

©-RANOK



§15. MHOroyronbHUK N ero 3feMeHTbl

A, A,
AvA An—l
A;
A 4,

1

Puc. 140. K noxasarenn-
CTBY TEOPEMBI O CyMMe
VIJIOB BBIIIYKJIOTO 71-yTOJIb-
HHKa

(1

15.2. Cymma yrnoB BbINyKJioro
MHOrOyrosibHMKa

Kax wusBecTHO, cymMMa YIJIOB TpeyroJbHU-
Ka paBHa 180° a cymMMa YIJIOB YeTHIPEXYTOJbHU-
kKa — 360° HerpynHo HpenmoJiOKUTb, UTO CyMMa
YIJIOB BBIMTYKJIOTO MHOTOYTOJbHUKA OOJKHA 3aBU-
CeTh OT KOJIMUECTBA €r0 CTOPOH. JTa 3aBHCHMOCTH
BBIPAXKaeTcsA CJEAYIOIMEeH TeopeMoii.

Teopema (0 cymme yrnos BbiMyKnoro
n-yronbHuKa)

CymMMa YrnoB BbIMyK/Oro n-yrojibHMKa paBHa
180°(n—2).

Joka3aTenbCTBO

[0 Ilycts [gaH BHIOYKJIABIA N-yroJbHUK
AA,...A (puc. 140). OGo3HauuM BHYTPU HErO
MIPOM3BOJIbHYI0 TOuKy O U COeJUHUM €ee C Bep-
muHamu A, A,, A,, .., A,. Ilpu sTom obGpasyer-
ca n TpeyroabHukoB. O6paTuM BHUMaHNe Ha TO,
YTO CyMMa YIJIOB JaHHOTO MHOTOYTOJbHHKA PaBHA
cyMMe BCeX YIJIOB 3THUX TPEYTrOJbHUKOB, KpoMe
yraoB mpu Bepmuhe O. ITockoJIbKy cymMma yr-
aos AOA,, A,OA,, ..., A OA, cocrasrser 360°
TO MCKOMAas cyMMa yIJIOB MHOTOYTOJbHHKA paBHA
180°-n—-360°, T.e. 180°(n—2). [ |

3aaava
[okaxuTe, 4TO CyMMa BHELWHUX YrNOB BLIMYKOrO
N -yronbHWKa, B3ATbIX MO OAHOMY NpU KAaXAOU Bep-
WwuHe, pasHa 360°.

PeweHue

TTockonbKy BHELWHWI Yron MHOrOYrOnbHUKG MO OnpefesieHUHO SBSeTCS CMeXHBIM
C COOTBETCTBYHOLIUM BHYTPEHHUM YFJIOM, TO CYMMa 3TWUX ABYX yrnoe pasHa 180°.
Takum 06pasom, CyMmma Bcex BHYTPEHHWUX U BHelHux yrnoe pasHa 180°-n. Ytober
NONYYUTb CYMMY BHELHUX YrMIOB, BHIMTEM U3 3TOM CYMMBI CYMMY BHYTPEHHWUX

yrnos: 180°-n-180°(n-2) = 360°.

159
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FMABA 1ll. MHoroyronbHuku. MNMnowaan MHOroyrosbHUKOB

BOI'IpOCbI n 3agaydium

@ YCTHbIE YNPAXXHEHUA

506. CroabKo AuaroHajeil HCXOAUT U3 ONHON BePIIMHBI CEMUYTOJIbHIKA?

507. Moxer i quaroHajb IIECTUYTOJbHUKA AEJIUTH €ro:

a) Ha IBa TPEyTOoJbHUKA;

0) Ha MBa YETHIPEXYTOJbHUKA;

B) Ha TPEYTOJbHUK U IATUYTOJLHUK?
508. [Iuaronasb oTCeKaeT OT MATUYTOJbHAKA YETHIPEXYrOJIbHUK. Kakoi
BHUJ MMeeT OCTaBIIAsCSd YaCTh?
509. Mo:ker 11 BBHIIYKJILIA OATAYTOILHAK UMETh YeThIPE OCTPBIX YIJIA;
yeThIpe MPAMBIX YIJIa; UYeThIpe TYIBIX yria?

510. MoryT sz "eTkIpe yria BBEIITYKJOrO MATAYTOJBHAKA OBITH PABHBIMHI
COOTBETCTBEHHO UETBIPEM YIJIAM BBITYKJOTO YeThIPeXyTroJbHUKa?

@ FrPAOUYECKUE YTPAXXHEHUA

511. HauepTure BBINYKJBLIA NATHUYTOJILHUK.

a) IIpoBeguTe Bce aAmaroHaa u NATHYTroJbHUKA. CKOJIBKO AUaroHa-
JIeli MCXONUT W3 ONHOM BEPIIUHBI?

0) Kakaa ¢urypa ob6pasoBayiach IpM IIOIIAPHOM IIepeceueHuy Iua-
rouaJeii?

B) smepbTe yIibl MATUYTOJILHUKA M BBIUNCINATE X cyMmy. IIpo-
BepbTE IIOJYUEHHBIN pPe3yJbTaT, MCIOJb3Ys COOTBETCTBYIOIIYIO
Teopemy.

—> 512. HauepruTe BBLIIYKJBIH II€CTUYTOJLHUK.

a) [IpoBeguTe KpacHBIM I[BETOM [qUArOHAaJb, KOTOpas OEJUT IaH-
HBIH IIECTUYTOJbHUK HAa JBa 4YeThIpexyroabHuKa. CKOJIBKO Cy-
IIECTBYeT TAKMUX JUATOHAJIEH?

0) IIpoBeguTe CMHMM I[BETOM [OHArOHAJ b, KOTOpasd OEJIUT IaH-
HBIA IMIeCTHUYTOJbLHUK HA TPEYTOJbHUK W HATUYTOJLHUK.
YcTaHOBUTE 3aBUCHUMOCTD MEMKOY KOJUUYECTBOM YIJIOB BBI-
MIYKJIOTO MHOT'OYTOJIbHUKA UM CYMMAapPHBIM KOJUYECTBOM YIJIOB
MHOTOYTOJILHUKOB, HA KOTOPbIE OH OEJUTCA AUAaroHaJbIo.
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§15. MHOroyronbHUK N €ro 3feMeHTbl

@ NMACbMEHHbIE YTNPAXXHEHUSA

YpoBeHb A
513. Haiigure cyMmy yIJIOB BBIIYKJIOIO:
a) IIeCTUYTOJbHUKA; 0) JBEHAIATUYTOJbHUKA.

514. Onpenennre KoauyecTBO CTOPOH BBIIIYKJOIO MHOTOYIOJILHUKA, CYM-
Ma YIJIOB KOTODPOI'0 PaBHA:
a) 540°; 6) 900°; B) 1260°.

—> 515. Bce yrunl BBIIYKJIOro BOCBMUYTOJIbHIKA paBHBL. HaiizuTe ux rpa-
IYCHYIO Mepy.
516. [Ipa yria BBIIYKJIOrO MATHYTOJbHUKA IPAMEIE, a OCTaJbHBIE TPU
paBHBI. HailimuTe mxX rpagycHyo Mepy.

= 517. Kaxzaplii U3 IATH YIVIOB BBITYKJOIO IeCTUYTOJIbHUKA paBeH 120°.
IlokakuTe, 4TO B 9TOM IIECTHUYTOJbHUKE BCE YIJIbI PABHBI.

YpoBeHb b

518. Ompenennre, cymecTByeT JM BBINYKJBLIA MHOIOYTOJLHUK, CyMMAa
YIJIOB KOTOPOI'O paBHA:

a) 1620°; 6) 1350°  B) 1980°.
B ciayuae yTBepAUTEILHOTO OTBETA YKAKUTE KOJIMYECTBO €r0 CTOPOH.
519. [Iuarosansb [eJUT BLITYKJBIA MHOTOYTOJBHUE HA HATHUYTOJLHUK
1 YeThIpexyroiabHuk. OmpenennTe BUJ JAHHOIO MHOIOYTOJbHUKA W HaM-
IUTEe CyMMY €ro yIJIOB.

—> 520. Kaxawlii u3 Tpex yIJIOB BBIOYKJOTO MHOTOYTOJbHUKA paBeH 80°,
a Kakaelii m3 ocraBmmxcsa — 160° OmpepenauTe KOJIUYECTBO CTOPOH
MHOTOYTOJIbHUKA.

521. Onpenennre KOIMYECTBO CTOPOH BBIIYKJOIO MHOIOYTOJBHUKA,
KasKJbIil YyIoJ KOTOPOIO paBeH:
a) 60°; 6) 108°% B) 120°.

—> 522. Bce yribl BHIIYKJIOrO MHOTOYTOJBHUKA NpAMbIe. J[0KasKkuTe, 4TO

OH ABJIAETCA HMPAMOYTOJLHUKOM.

YpoBeHb B

523. Onpenenure KolIm4yecTBO AUATOHAJEH n-yroJbHHUKA.
524. [loka:kuTe, UTO BLIIYKJLIH MHOTOYTOJLHUAK He MOXKET MMeTh 00JIb-
IIle TpeX OCTPBIX YTJIOB.
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—> 525. B paBHOCTOpOHHEM HIATHYTOJILHUKE YIVIBI IIPH OZHON CTOpPOHE IIpH-

mble. Halimure ocTajibHBIE YIJIBI.

526 (onopHas). Jauna 110601 cMOPOHbL MHOZOY2ONbHUKAL MeEHbULE
cymmovl, OLUH OCMALbHBLX cmoOpoH. IlokaxurTe.

—> 527. IlepumeTp BHIIYKJOrO MHOTOYTOJIbHHKA paBeH 20 cM. MoskeT Ju

S

ero amaroHajb ObITh paBHOI 10 cm? OTBer OOOCHYIITE.

NMOBTOPEHWNE MEPEA U3YYEHUEM § 16

TeopeTunyeckun matepman

5 kiacc
¢ IJIoIaAu NIPSAMOYTOJIbHUKA
U KBajapara;
¢ mapaJiyiesorpaMM U er0o BHUJBI. 8 xuaace, §2—4

3apaun

528. Yepes cepemuny croporsl AB mnapamnenorpamma ABCD mupose-
JleHa IpsaMas, IepHeHJuKyaapHas npamoin BC. JIoKaskuTe pPaBeHCTBO
TPEeyroJbHUKOB, 00PA30BAHHBIX 9TOH IPAMOM, OTpe3KaMU CTOPOHBI AB
u npameimu BC u AD.

529. lokaxxure, 4TO cyMMa BHICOT IIapaJlieorpaMMa MeHbIIe ero Ie-
pumeTpa.
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§ 16. Mnowapgb MHOroyrosbHUKa.
Mnowaan npsamMmoyrosibHMKa
U napannenorpaMmma

16.1. NMoHATME nnowapn

MHOIoyroJjibHuKa

TlonsaTue mJoIagfy XOPOIIO H3BECTHO HaAM
U3 IIOBCEIHEBHOT'O OMbITA: MBI M3MepAEeM ILIOIalb
CIIOPTUBHOM IJIOMIAAKKM WJK CAJ0BOTO YydYacTKa,
paccuuThIBaeM II0 ILJIOMIAAN KOJMUECTBO 000€B MU
KOBPOBOT'O TOKDBITUA AJIA PEMOHTa KOMHATBI W T. .
ITonpobGyem mpugaTh IpeACTABJEHUAM O IIJIOIIAIN
OIIpe/ieJIEHHYI0 MaTeMaTHUUeCKyI0 CTPOTrOCTh.

YcaoBuMCA, UTO MO ILJIOMIAbI0 MHOTOYTOJIbHU-
Ka MBI OyJeeM IIOHMMATL ILJIONIAAbL €r0 BHYTpPeHHeM
obsactu. Kak u B cayuae usMepeHUs JJINH OTPE3KOB,
n3MepeHmne ILIoIIajiell OCHOBBIBAETCS HA CPABHEHUU
ITaHHOI (UTYPHI ¢ (UTYPOH, IJIOIIAAL KOTOPON HpU-
HATA 34 eIWHUIY U3MEPeHHusd. 3a eIUHUIy HU3Mepe-
HUS IJIOMIAAM MPUHUMAIOT ILIOIIaAb KBaapara, CTO-
POHA KOTOPOTO paBHA eIUHUIE M3MEPEHUS OTPE3KOB.

Hampumep, eciu 3a eIWHUIy U3MEPEHUS OT-
peskoB mpuHATH 1 MM, 1 ¢cm uau 1 M, To 3a enu-
HUIY W3MEpPeHUsd ILJIOMIAaAY NPUHUMAIOT IIJIOMIATb
KBagpara co cropouoir 1 mm, 1 cm mau 1 m. ILmo-
manb TAaKOTO KBajJpaTa Has3bIBAeTCS KBAAPATHBIM
MuauMeTpoM (MM?), KBaZpaTHBIM CAHTHUMETPOM
(cm?) mnm KBagpaTHBIM MeTpPoM (M2?) COOTBETCTBEH-
Ho. VI3 Kypca MaTeMaTUKU M3BECTHBI U JIPyrue enu-
HUIBI mjomanu: ap (IJIomiaab KBajpara cO CTOPO-
voit 10 M), rekrap (IJOmIaAL KBaJpaTa CO CTOPO-
vort 100 M) m nmp.

IIpu BBLIOpaHHOI eAWHUIIE N3MEPEHUSA IIJIO-
manab KakJoro MHOTOYTOJbHUKA BbIpaskaercs
MOJIOXKUTENBHBIM UHCJIOM, KOTOpPOe IIOKAa3LIBaer,
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Puc. 141. Usmepenue
IJIOMIAAN C HOMOIIBIO
majeTKH

Puc. 142. Ilnomazns
MHOTOYTOJIbHUKA PaBHA
cyMMe ILTOIIazieil ero
JacTen
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CKOJIbKO pa3 eNMHUIIA M3MEepeHUudA IJIoUagu U ee
YacTH YKJAABIBAIOTCSA B AAHHOM MHOTOYTOJBHUKE.
OObIuHO TIIOINAAb OOO3HAuUaeTcsa OYKBOI S.

Hns oupeneneHud MPUOINIKEHHOTO 3HAUEHU
IJIOMIAM MOYKHO WCIIOJIb30BaTh IaJEeTKy — IIPO-
3pauHy0 IJIEHKY C KBaJApaTHOU ceTkKoi (puc. 141).
Hanoxxus majeTKy Ha (QuUrypy, MoJoIlagb 3TOMH
(urypsl ompemessioT OOBIYHBIM IIOJCUETOM KO-
JIUYecTBa €IUHUYHBIX KBaApPaTOB, KOTOPHIE BMeEC-
TUaNCh, B mamHOUW (Qurype. OgHaKo Ha TpPaKTU-
Ke IPUMEeHATL TaKoi cmocod Heymodmo. IlosTomy
IJIA OTIpeesieHus ILIOIaAl MHOTOYTOJbHUKA O0BIU-
HO U3MEPSAT JHUIIh HEKOTOPble CBA3AHHBIE C HUM
OTPE3KH’, a IOTOM BBIUMCJIAIOT IJIOMIAAL IO CO-
OTBeTCTBYIOIUM (opmyaam. BeiBox sTtmx (opmyir
OCHOBBIBAETCA HA CBOMCTBAX ILJIOM[aLeld, KOTOpLIE
MBI PAcCMOTPUM HIUKE.

IIpexx e Bcero sameTum, UTO KOTZa JBa MHOTO-
YrOJIbHUKA PAaBHBI, TO €IUHUIA U3MEPEHUs ILJIOIa n
U ee YaCTH YKJIAIBIBAIOTCA B KAXKJAOM U3 HUX OAWHA-
KOBO€ KOJIMYECTBO pas, T.e. UMEeT MECTO CJeayIolee
CBOMCTBO.

1. PaBHble MHOTFOYrOoJIbHUKWN MMEKOT PaBHbIE TJ10LLLaON.

Ilanee, mycTh MHOIOYTOJBHUK COCTOUT
13 HECKOJbKMX dYacTell — JPYruX MHOTIOYTOJbHU-
KOB, KOTOpbIe He MMEIOT OOIIMX BHYTPEHHUX TOUEK
(puc. 142). Ecnau aTu yactu uMeloT IIomaru S, S,,
S;, TO IJIOIIajgb BCETO MHOTOYTOJBHHKA pPaBHA HX
cymme: S=S8, +8S,+S,. B arom 3aKaIouaeTcss BTOpoe
CBOIICTBO ILJIOIIAJEH.

2. Ecnn MHOroyrofbHWK COCTaBMIEH M3 HECKONbKMX MHO-
rOyrofbHVKOB, TO €ro MnoLlafib paBHa CyMMe MoLlaaen
3TUX MHOIOYrofbHNKOB.

TpeTbe CBOMCTBO ILIOMIAJZEH CBS3AHO C €IUHU-
mel mxX M3MEepeHMUsd.

€:RrANOK
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Puc. 143. Pasnococras-
JIeHHble MHOTOYTOJIbHHUKU

3. Mnowaab KBafpaTa CO CTOPOHOW, PaBHOM eduHULE
ONVIHbI, paBHa eAvHMLEe NoLaau.

Tpu TpHBeIeHHBIX CBOMCTBA HA3LIBAIOT AKCUO-
mamu naowadei.

MTak, mnowagb MHOFOYrofibHUKA — 3TO MOOXM-
TeNnbHas BENNYMHA, YNCIIEHHOE 3HaYeHne KOTOpPOW yao-
B/IETBOPSIET aKCMOMaM MioLlafen.

W3 sToro, B 4aCTHOCTH, CJIeLyeT, UTO KaxcOolil
MHOZ0Y20lbHUK UMeem HeKOmopylo naou,adv, Ko-
mopasa 00HO3HAYWHO onpedensemcs 6 3A0AHHBLX
edunuYyax u3mepenus.

OnpepeneHne

[1Be uUrypbl Ha3bIBalOTCS PABHOBENUKUMM, eC/IVi OHU
MMeIOT paBHble MoLaaM.

OueBHIHO, UTO IO IEPBOH aKCHOMe ILIOLIAe
JII00bIe Ba PABHBIX MHOTOYTOJbHUKA PABHOBEJIUKIE.
Omnako He JiO0ObIe [Ba PABHOBEINKUX MHOTOYIOJIb-
HUKAa PaBHBI.

Ecau paccMoTpeTh [Ba PaBHBIX IPAMOYTOJIbHBIX
TpeyroibHuKa (puc. 143, a), TO, IPUKJIAABIBAA UX
PaBHBIMU CTOPOHAMU APYT K APYTY, MOMKHO TOJYUUTH
paBHOOEAPEHHBIN TPeyroabHUK (puc. 143, 6), mapaJie-
norpamm (puc. 143, 8), mpamoyroabHukK (puc. 143, 2)
WY YETHIPEXYTOJbHUK C IIOIAPHO PAaBHBIMU COCE[-
HUMHU cTOpoHamMu — geabroup (puc. 143, d). Bee atu
(urypsl paBHOCOCTaB/eHHble, T.€e. COCTaBJIEHBI U3 Of-
HUX U TeX K€ MHOTOYTOJHHUKOB.

ITo BTOpOIiI aKcmoMme ILjoIazeil Bce o0Opaso-
BaHHBIE TAKUM cIoco6oM (GUIyphl MMeEIOT paBHBIE
niomanu. CienoBarenbHO, 1100ble PABHOCOCMAE-
JleHHble MHO20Y201bHUKU AELANOMCA PAEHOGe-
Aukumu. VIHTepecHO, UTO MMeeT MecTo U obOpar-
Hoe yTBep:kAeHUe (Teopema bBoiiau — 'epBuna):
06a pAG6HOGENUKUX MHOZOYZONbHUKA AENLAIOM-
ca paénococmaénenHvimu (IPUBOZUM BTOT (aKT
0e3 moKasaTesbCTBA).
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Puc. 144. K o6ocuoBa-
HII0 (QOPMYJIBI ILIOMIALN
IPAMOYTOTBHUKA
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16.2. Mnowagb NpsaMoyrosnbHMKA

CaMmoif IpocToil (PUTypoil ¢ TOUKHM 3PEHUS BEI-
YNCJIEHUS ILJIOIMIAAY SBJIAETCS IPIMOYTOJIbHUK.

Teopema (dopmyna nnowagmn
npsMoyronbHuUKa)

Mnowaab nNpsiMoyronbHUKa paBHa npouvsBepe-
HUIO ero CoCegHUX CTOPOH:

S = ab,
roe a n b — CTOpPOHbI NPSAMOYrofbHUKA.

IIpuBemem paccy:KaeHus, Ha KOTOPBIX OCHOBEI-
BaeTcA JOKA3aTeJbCTBO TOM TEOPEMEL.

CHauasma HE0OXOOZMMO PacCMOTPETh IIPAMO-
YroJbHUK co cropoHamMu 1 u a. ITockonbKy B OT-
pesKe a eNUWHUIA U3MEPeHUs IJIUHBI YKJaIbIBaeTCs
a pas, TO B 9TOM IIPSIMOYTOJbHUKE eINHUIIA H3Me-
peHusa maomaau (eIUHWYHBINA KBajpar) OymeT yKJa-
IBIBATHCA TaKsKe a pas (puc. 144, a), T.e. mIOIIagb
9TOr0 MPSAMOYTOJbHUKA PaBHA 4.

B obmiem ciaydae qyisa mpsaMOyTOJbHUKA CO CTO-
poHamMu a u b paccy:KIaeM TaK: IMOCKOJBKY B OT-
peske b emmHUIIAa U3MEPEHU IJUHBI YKJaIbIBaeT-
ca b pas, ToO IPAMOYTOJLHUK €O cTOpoHamMu 1 u a
OymeT VKJaIbIBAaThCA B JAaHHOM IIPAMOYTOJIbHUKE
Tak:ke b pas (puc. 144, 6). Torma emuuwuIa MU3Me-
peHus IJIOMagM YKJAABIBAeTCd B HAHHOM IIPAMO-
yroJbHUKE ab pas, T.e. IJOMIA[b IPAMOYTOJbHUKA
paBHa ab.

IlomHOE MOKA3aTeIbCTBO 9TOM TEOPEMEI IIPUBO-
nutrcsa B Ilpumosenun 1.

CnepctBue (dopmyna nnowanm Kksagpara)

Mnowaab KBagpaTa paBHa KBagpaTy ero CTo-
POHbI:
S = a?,

rge a — CTOpOHa KBajpaTta.
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Puc. 145. K noxasarens-
CTBY (hopMyJaBI IJIOI[AaAM
napaJjiaejorpaMMma

16.3. Mnowapb napannenorpamma

C IIOMOIIIBIO (I)OpMy.JIBI Iomaau IIpAMOYyI'0JIb-
HIKa MOMHO OOKa3aThb (I)OpMYJIy ILIomangu IIpoma3-
BOJIBHOI'O IIapaJijiejiorpamma.
Teopema (dopmyna nnowagmn
napannenorpamMmma)
Mnowapb napannenorpamma paBHa MpousBe-
A€HNI0 ero CTopoHbl Ha BbICOTY, NpoBedeHHYIo
K 3TOW CTOPOHE:

S =ah,

a

roe a — cTopoHa napannenorpamma, h, — npo-
BeAeHHas K Hel BbICOTa.
Joka3aTenbCTBO

[0 IIyctb ABCD — paHHBIA Iapajjeso-
rpaMM, He ABJIAKIIUACA TPAMOYTOJILHUKOM
(puc. 145, a). IlpoBemem ero Bweicorbi BH u CF
U JoKameM, 4TO S,p., =AD-BH. YeTslpexyroib-
HUK ABCF #ABisfeTcA TPAMOYTOJbHON Tpamernue,
IJIOIIAa b KOTOPOM MOJKHO BBIUMCJIUTH ABYMS CIIO-
cobaMM — KaK CyMMYy ILJIOLIaJell IapaJjijieorpam-
ma ABCD wu rtpeyroapHuka DCF uau Kaxk CyMMy
miomagein npamoyroabauka HBCF u Tpeyroib-
unka ABH: S,z =8,50p +Spor = Supcr +Sapm -
Tpeyronsauku ABH u DCF paBHBI 1O THUIOTE-
Hy3e u karery (AB=DC Kak TOpOTHUBOJEKAIINE
cTOpoHBI mapaJjienorpamma, BH =CF xak paccro-
SHASA MeXXKIy apajieJbHbIMu npsaMmbimu). Ciemo-
BaTeJbHO, ATH TPEYTOJbHUKNM KMEIOT pPaBHBIE ILJIO-
maau. Torma miomaau napaJsuienorpamva ABCD
u mupamoyronbHuka HBCF TaK:Ke paBHBI, T.e€.
S pep =BC-BH =AD-BH. Cnyyau, Korga ToY-
Ka H me aBisercda BHYTpPeHHeH TOUuKoil orpesxka AD
(puc. 145, 6, 8), paccmorpute camoctosTeabHo. M

3aaaua
TTnowaab napannenorpamma pasHa 36 cm?, a Anu-
HbI ero BbICOT — 3 c¢cM U 4 cm. Haliaute nepumertp
napannenorpamma.
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PeweHue
V TTycTb AgH napannenorpamm ¢ nnowaapko S =36 cm?
n /b n sbicotamn h, = 3 cMm U h, = 4 cm (puc. 146).
al s B
VANES n IS TTockonbky S=a-h,=b-h,, T0 q=h_, Te. a=
Puc. 146 =36:3=12 (cm), b:hi, Te b=36:4=9 (cm).

CneposatesibHO, MepumeTp Mapannenorpamma paseH
(12+9)-2=42 (cm).
OteTt: 42 cm.

Pemmaa mpuBemeHHYIO 3a7ady, MOKHO 3aMe-
TUTh WHTEPECHYI0 3aKOHOMEPHOCTb: uUeM OoJIbIile
CTOpPOHA TapaJijejiorpaMMa, TeM MeHbIIle ITPOBeIeH-
Hasg K He#l BbicoTa. K 000CHOBaHHMIO 3TOro (PakrTa
MBI BepHemcsa B § 18.

Bonpocbl n 3apaum

@ YCTHbIE YINMPAXXHEHUA

530. IInomanu IBYX MHOIOYTOJIBHUKOB paBHBL. O3HAuaeT U 3TO, 4TO
caMy MHOTOYTOJBHUKM TaK:Ke PABHBI?

531. [Isa mpAMOyroJbLHMKA MMEIT pPaBHEIE IIEPUMETPBL. SIBIAOTCA JI
OHM PABHOBEJIMKUMMU?

532. Yepes cepenuHnl ABYX IPOTUBOJIEKAIUAX CTOPOH IIapaLIeorpamMma
IIpoBefieHa IIpsaMaA. B KaKOM OTHOINEHNM OHA JeJUT ILIOIIaAb IapaJijie-
Jorpamma?

533. Onpenenure, Kakue U3 JAHHBIX YTBEP:KICHWUI BepHBI:
a) ecIM JUATrOHAIHM ABYX KBaJpPAaTOB PABHBI, TO 3TH KBaJpaThl pPas-
HOBEJINKIE;
0) IBa PaBHOBEJUKUX IPIMOYTOJbHUKA PaBHBI;
B) IBA PABHOBEJMKNX KBAApPATa PABHEL.

534. Cropora kBajpaTa paBHa MeHBIIEHl CTOPOHE IIPAMOYTOJbHUKA.
Y Kakoil u3 3THUX (PUTYyp ILIOMIAAb OOJIbIle?

168



§16.Mnowapb MHoOroyrosbHuka. MNnowagn npsmoyronbHUKa 1 NapannenorpamMmma

@ ’PAOUNYECKUE YIMPAXHEHUA

535. Haueprure mapasiesorpaMm, KOTOPBIA He ABJIAETCA IPAMOYTOJIb-
HUKOM.

a) [TpoBeguTe M3 BEepIIMHBI TYIOr'O YIJIa MEHBINYIO BHEICOTY IIapaJi-
JejorpamMma. VsmepbTe 5Ty BBICOTY M CTOPOHY, K KOTOPOI OHA
MIPOBeieHa, W BBIUUCJIUTE ILJIOINANb IapajijiejorpaMMa.

0) Paspe:kbTe mapaJjiiesorpaMM 1o BbicoTe. Kakume (GUTyphbl BBI
MOy YMIN?

B) [Ipunoikure monaydueHHble (GUTYPBI APYT K APYTY TaK, YTOOBI
obpasoBaJici MPAMOYTOJbHUK. PaBHA JM IJIOIAAL STOTO IIPA-
MOYTOJIbHUKA ILJIOIIAAY TMapaJjiiejorpamma?

—> 536. Ha Gymare B KJETOUKY HauepTHTe IIapasiiesorPaMM.

a) Ilogcuuraiite mpuOJM3UTENIHLHOE KOJUYECTBO KJIETOK, KOTOpPHIE
colep:KaTcAd BHYTpM IapaJjijejorpaMMa. BuIUHMCINTE IIJIONIanb
ONHON KJETKN M HalguTe NPUOIMIKEHHOe 3HAUeHHWe ILIOIIA[’
mmapaJjiesiorpaMma.

0) I[IpoBenuTe HEOOXOOUMBIE M3MEPEHUS U BBLIUHCIUTE ILIOIAIb
ImapaJiiesjorpaMMa II0 COOTBeTCTBYIomeil (opmyse. CpaBHUTE
MIOJIyUeHHbIE Pe3yJIbTATHI.

@ NMACbMEHHDbIE YTPAXXHEHUA
YpoBeHb A

537. Hauepture mnpamoyroabHuk ABCD u mocTpoiiTe ImapaJieso-
rpaMmm AB,C,D, paBHOBeIUKUH JAHHOMY IPAMOYTOJbHUKY.
—> 538. BripexbTe u3 6ymMaru gBa paBHBIX paBHOOEIPEHHBIX TPEYTOJIbHIKA
M COCTABbTE U3 HUX:
a) pomo0;
0) mapaJiiesorpaMM, OTJAWYHBLIA OT pomoba.
CpaBHHUTE ILIOLIAAM COCTABJIEHHBIX (DUTYD.
539. HailiguTe miomans npsamoyronbEnka ABCD, ecan:
a) AB=9 cm, BC=4 cwm;
0) AB:BC=5:7, P,,., =48 cwm;
B) AD=12 cm, AC=13 cwm.
—> 540. Cropons! npamMoyToabHUKa paBHEI 9 cM u 25 cm. Haiignre mepu-
MeTp KBaJpaTa, PABHOBEJMKOr0 NAHHOMY IIPAMOYTOJILHUKY.
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541. [Tuaronans KBajpaTa paBHA 1242 . Haiigure miomanb KBajaparTa.

—> 542. IInomaznp kBagpara paBHa 32 cm?. Haiinute ero mepumerp.

543. IInomane npamoyroapHuKa paBHa 128 cm?. HaiiguTe CTOPOHBI
OPAMOYTOJBHIKA, €CIM OJHA M3 HUX B JBa pasa 0oJbIe APYyTO.
544.B naparesorpamMMe CO CTOPOHOH @, NIPOBENEHHON K HeH BHICO-
Toii h, m miom@agblo S HaiauTe:

a) S,ecmn a=10 cm, h, =6 cm;

6) a, ectm S=48 cm?, h, =4 cwm;

B) h,, ecnu S=120 cm?, a=24 cwm.

—> 545, Iuaronans mapaJjiejorpaMMma IepIeHAUKYIApHA ero CTOPOHe

u paBHa 15 cm. Hafimumre miomiagp mapaJjijiesorpamMma, ecau Ipyras
ero cropona paBHa 17 cwm.

546. Croponsl mapaJienorpamma pasHbl 12 cm u 16 cm. Haiigure ero
BBICOTHI, €CJIM ILIOIIALb IapaJjiejorpaMma paBHa 96 cm?.

—> 547. Cropona mapaiesorpaMMa ¢ IIpOBeleHHAd K Hell BBICOTA PABHBI

coorBeTcTBeHHO 16 cMm um 9 cm. Haiinure cTopoHy KBajgpaTta, paBHOBEJIU-
KO0 JaHHOMY I1apaJljIesIorpamMmy.

YpoBeHb b

548. Yacts creHbl, uMennyno (GopMy OpPAMOYTOJILHHKA CO CTOPOHA-
mu 2,25 m Ha 1,8 M, HE0O6XOAMMO HOKPHITHL KadeaeM. CKOJIBKO ILIUTOK
IJIST 9TOr0 IIOHAJOOUTCS, €CAM ILINTKA mMeeT ()OpMy KBagpara CO CTO-
pouoii 15 cm?

549. Buccekrpuca yria IpaMOyroJbHUKA JEJUT €ro CTOPOHY Ha OTPe3KH

mmuHol 3 cM um 4 cM. Haligure miomanb mpamMoyroibHMNKa. CKOJIBKO
pelleHnii mMeeT 3amada?

—> 550. CropoHBI IpAMOYroJbHUKA OTHOCATCA Kak b :12. Haiiaure mio-

170

Imagb IPAMOYTOJIbHUKA, €CJIM ero AuaroHajb paBHa 26 cM.

551. Haiigure miomans mapajjejgorpaMma, eCJIu:
a) ero mepuMeTp paBeH 42 cM, a AJUHBI BBICOT — 6 cM u 8 cwm;
0) ero cTOpoOHA paBHA 5 CM, a BBICOTA, IIPOBEJEHHAS W3 BEPIIUHBI

TYIOTO yIJia, AEJUT APYTYI0 CTOPOHY HA OTPE3KU AJUHOA 4 cM
u 6 cm;

B) ero cTOpoHBI paBHBI 8 cm u 10 cm, a octperit yron — 30°
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—>» 552. Haiigure miomaab mapajjelorpaMMa, ecu:
a) ero IuaroHaJb MepPHeHIUKYJISApPHA CTOPOHE, a BBICOTA, IIPOBE-
OeHHAas 13 BEPIIMHBLI TYIIOrO yIja, OEJUT APYLYyI0 CTOPOHY Ha
oTpesku miuHON 4 cMm u 9 cwm;
0) er0 CTOPOHBI PABHBI 4J2 cvm u 8 CM, a OCTpBIi yroam — 45°.
553. [Inomans m mepumerp pomM0Oa PaBHBI COOTBETCTBEHHO 24 cm2
u 24 cm. Hailigure BBICOTY pomoOa.
554. uaronanu pom6a pasubl 16 cm u 30 cm. Haligure miomans de-
TBIPEXYTOJbHNKA, BEPIIMHAMM KOTOPOr0 SBJSIOTCA CEPEJUHLI CTOPOH
JTaHHOTO pomoba.
—> 555. Bricora pomba ¢ TymeiM yriom 150° paBHa 5 cm. Haifinure mio-
mansL pomoa.
556. Ha auaronaju KBagpaTa Kak Ha CTOPOHE IIOCTPOEH APYyTroii KBaapat. Jo-
Ka’KUTe, YTO €ro IJIONIadh B JiBa pasa 0oJIbIle ILJIOMAAU JaHHOTO KBaapara.
—> 557. Touxa, nexamias Ha AuUAroHAIM KBajpaTa, yAajleHa OT ABYX ero
cropor Ha 180 cm m 2,2 m. Hafimure miomanb KBaapara.
YpoBeHb B
558. Croponnl mapaJtesorpaMmma paBHbl 12 ¢cm 1 16 ¢M, a ofHA U3 BEI-
cor — 15 cm. Haligure miomans mapaJiegorpamMMa.
—> 559. Bricors napasnenorpaMma paBHB 12 ¢cM u 16 cM, a yroa Mesxgy
uumu — 30°. HailiguTe mioianb mapaJiaesorpaMMa.
560. HaliguTe ommbKy B «JOKA3aTeIbCTBE» TeOMETPUYECKOro copuama:
64 cn’= 65 cm’.
«[lokasatenbcTBo»
Paspexem KBaApaT CO CTOpOHOU 8 cM TaK, KGK MOKA3aHO Ha pucyHke 147, a. Tlepe-
CTaBUB NOMyYeHHbIe YacTu B Apyrom nopsake (puc. 147, 6), nonyusm npamoyrosnb-
HUK co cTopoHamu 13 cm 1 5 cm. KBaapat v nNpamoyronbHUK — paBHOCOCTABSIEH-
Hble, T. e. AOSIKHbI 6bITb paBHOBESIMKUMWU. HO OYeBMAHO, YTO NNOWAAb KBaApaTa
paBHa 64 CM?, a nnowagb npsmoyronbHuka — 65 cm?, T.e. 64 cm? = 65 cm?

3
A 5 D 8 o
3 5
5 5 -
5 3 B
a Puc. 147 0
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561. Muaronansr pomba JeJUT ero BLICOTY Ha OTPE3KU AJMHON 13 cMm
u 5 cm. Haiigure miomags pomoba.

—>» 562. Haiigure miomans pomba, €CIy ero BLICOTA U MeHbINad AUaroHaTh

S

paBHBI cooTBeTcTBeHHO 12 c¢cM u 13 cwm.

NMOBTOPEHWE MNEPEL U3YYEHUNEM § 17

TeopeTuyecknm matepuman

7 raace, § 15
¢ paccTogHUe MeXXKIAy IapaJijaeJbHbIMU

IIPAMBIMMU,;

8 kuace, §5
° Tpamemnus.

3agaun

563. B paBHOGepeHHOM Tpamenyuu OMCCEKTPHCA TYIIOro yIJIa Iapasiie/ib-
Ha O00KOBO# cropome. Haligure yrinl Tpamenuu. Ha KaKme MHOTOYTOJIb-
HUKU JaHHasA OMCCeKTpuca JeJUT TPAIeIunio?

564.B mnapannemorpamme ABCD puarosans BD saBisercs BBICO-
roir, LA=45°, AD=4 cm. Haigure miomanu tpeyroabHuKoB ABC
u BCD.



§ 1/7. Mnowapn TpeyronbHUKa
N Tpaneuum

Puc. 148. K noxaszarenb-
cTBY (OPMYJIBI ILTOMALK
TPeyTOJbHIKA

171. NMnowapb TpeyrosibHUKa

Teopema (cdpopmyna nnowann TpeyrosnbHUKa)
Mnowapb TpeyronbHMUKa paBHa NoMOBUHE NPOU3-
BeJeHNaA ero CToOpoHbl Ha BbICOTY, NpoBeAdeHHYIo
K 3TOW CTOpPOHE:

1
S = anha,
roe a — CTOpPOHa TpeyroJsibHUKa, ha — npoBe-

DeHHas K Hen BbicOTa.

Joka3aTenbCTBO
[0 Ilycre BH — BbIcOTa Tpeyroabuuka ABC

(puc. 148). Torasem, a0 S, =§AC-BH.

IIposenem uepes Bepmmubl B um C mpsmele,
rmapaJijieIbHble CTOPOHAM TPEYTroJbHUKA, U 0003HA-
YuM TOUKY ux mepeceueHusa D. Taxkum oGpasowm,
MBI «IOCTPOUIN» TpeyroiabHuk ABC 1o mapaJsiie-
gorpamma ABDC, B KoTopoM oTpe3ok BH Taxixe
SABJSETCS BBICOTOI, IPOBeAeHHOUW K cropoHe AC.

IIo dopmyne miomaxy IapaJjejlorpaMma
S ,zpc = AC-BH . Tpeyronpauku ABC u DCB pas-
HBI TI0 TpeM cTopoHaM (y HuX crtopoHa BC obias,
AB=DC u AC=DB xak IPOTHUBOJIE:KAIINE CTO-
POHBI MapaJiaejorpaMma). ITH TPEYTOJbHUKHU HMe-
0T paBHBIE ILOmMaAu. Torma Imjomiagb TPEyTroJLHU-

ka ABC cocraBiser IIOJIOBUHY ILJIOIIAaaU IIapaJijejio-

rpamma ABDC, m.e. S, = %SABDC - %AC-BH :

4yTo 1 Tpe6OBaJIOCI> JOKa3aThb. [ |
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CnepctBue 1

Mnowaab NPSIMOYronbHOro TpeyrofibHMKa paBHa
NnosioBUHe NMPOU3BeAeHUs ero KaTeToB:

S:lab,
2

roe a v b — Kkaretbl npPsiMOyroJibHoOro Tpe-
yrojibHUKa.

HeficTBUTEIBHO, B IPAMOYTOJHHOM TPEYTOJIb-
HUKe BBICOTA, IIPOBeJEeHHAA K KaTeTy, COBIAJaeT
C IPyrUM KaTeTOM.

CnepctBue 2

Mnowapb p0M6a PaBHa NnojioBuHe npouvseeaneHUs
ero guaroHanem:

1
S=—dd,,
d, 2
2 raoe d, n d, — pnaroHanu pomba.
d2
2 IeiicTBUTEILHO, AMATOHAJMN AEJAT POMO Ha Ue-
TBIPE PABHBIX IPAMOYTOJILHBLIX TPEYTOJBHUKA C KaTeTa-
1 1
MU Edl u Edz (puc. 149). Ucmonn3ys caencrsue 1,
MMeeM:
Puc. 149. K swruuciaenuio 11 1 1
mIomanu pomba S=4-——d,-—d,=—d,d,.
2 2 2 2

CnepctBue 3

Mnowaab paBHOCTOPOHHErO TPEYrofbHUKA CO CTO-
poHoW a BbluucnseTcs no ¢popmyne

_aB

4

S

OO0ocHYy#Te 9TO CJIEACTBHE CAMOCTOSTEILHO.
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§17.Mnowapn TpeyronbHMKa U Tpaneuuu

OnopHas 3aaava
MeauaHa AenuT TpeyronbHUK Ha ABa pasHOBeSU-
KUX TpeyronbHuka. [okaxuTe.
PeweHue
B Tlycts BM — meaumaHa TpeyronbHuka ABC (puc. 150).
TTposeaem sbicoty BH tpeyronbHuka ABC. 3tot oT-
pe3oK SBNAeTCS OAHOBPEMEHHO BLICOTOW TpeyronbHU-

c ka ABM, nposegeHHoln k ctopoHe AM, u seicoToin
M H TpeyronbHuka MBC, nposeseHHoW K cTopoHe MC.
Puc. 150 YuuTbigas paseHcTBO oTpeskos AM un MC, umeem:

Span = %AM-BH i %MC-BH = Sy

dra 3ajmavya UMeeT WHTepPeCHBLIe 0000IIeHM:
eC/N BbICOTbl ABYX TPEYrofibHUKOB PaBHbI, TO OT-
HolleHMe Mnowagen 3TUX TPeyroibHUKOB PaBHO
OTHOLUEHUIO UX OCHOBAHWUW;
eC/IN OCHOBAHMUA ABYX TPEeYrofibHUKOB paBHbl, TO
OTHOLUEHMe nowagen 3TUX TPeyroibHUKOB pPaB-
HO OTHOLUEHMUIO UX BbICOT.

JlokaKkuTe 9TU YTBEPIMKIACHUSI CAMOCTOSATEIHHO.

17.2. Mnowagb Tpaneuuun

Yacro [ja BEIYWCIEHUS IJIOMIANY HEKOTOPOTO
MHOTOYTOJIBHUKA ero pa3duBaioT HAa HECKOJBKO Tpe-
YTOJBHUKOB M HAXOAT MCKOMYIO ILJIOIIANE KAaK CyM-
My ILIOIIAJedl 3TUX TPEyroJbHUKOB. VIMEHHO TaKou
OOAXOA MOXKHO IIPUMEHUTH AJIA BBIBOZA (POPMYJIBI
IJIOIIAAU TpAaIeIun.

Teopema (cdpopmyna nnowagu Tpaneunmn)
Mnowapb Tpaneuun paBHa NpovsBeaeHUIo Nony-
CYMMbl €e OCHOBaHWN Ha BbICOTY:

a+b
S = -h,
2
roe a u b — ocHoBaHus Tpaneuun, h — BbicoTa

Tpaneyun.
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Joka3aTenbCTBO

[0 Ilycre mama Tpamenussi ABCD c¢ ocHOBaHU-
amu AD n BC u Bwicotour h.maronans AC penut
ee uHa aBa Tpeyroabauka ABC u ACD (puc. 151).
IIpoBemem BbICOTHI 9TUX TpeyroabHukoB AH u CF.
B O6e OHU SBJAIOTCA BLICOTAMM TpAIEIluM, T.e. PaB-
HBI h. UmeeMm:

1 1
A ; D SABCD=SACD+SABC=EA‘D.h+EBC'h:
Puc. 151. K noxasareins- _AD+BC h= atd -h.
CTBY (DOPMYJIBI ILJIOIIANA 2 2

Tpanemuun
Teopema gmoxasana. M

CnepcrtBMne

Mnowaab Tpaneunu paBHa NpousBeAeHUI0 cpe-
HeN JINHUU Ha BbICOTY.

17.3*. PewneHune 3apauy
Ha BbluucneHue nnowagen

Pemenuve 3ajau Ha BBIYUCJIEHUWE ILJIOIIAeH
MHOTOYTOJIBHUKOB Yallle BCErO0 CBOAUTCA K IIOUCKY
BEJIMUNH OTAEJIbHBIX 3JIEMEHTOB pPaCcCMaTPUBAEMBIX
(uryp m manabHEHIIEMY IPUMEHEHUIO COOTBETCTBY-
Imux (OPMYJI IIJIOIAeH.

Bo mmormx 3amauax Hapangy c¢ cyrybo reo-
MEeTPUUYECKUMU IIPHeMaMU PeIleHusA (IOIOJHUTEb-
HbBIe TIOCTPOEHUS, IPUMEHeHUe pPaBeHCTBa (QUIyp
U T.II.) UCIOJB3YIOTCA M METOAbI ajre0Opnl (cocTas-
JIeHre ypaBHEHUI MU CHCTeM yPaBHEHUI Ha OCHO-
B€ METPUYECKUX COOTHOIIEHUH MeXKIY dJeMeHTaMu
(urypsr).

B xome pemenua ocoboe BHUMaHUE CJIEAyeT
VIEeJIUTb TOMY, ONHO3HAUHO JIX JaHHBIE 3aJaUM OIIpe-
JeJISI0T B3BAUMHOE PACIIOJIOMKEeHE 3JIEMEHTOB (DUT'YPHI.
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B C
[1 L]
AH F D
a
B c
[ l
HA F D
6

Puc. 152. Cm. Takxxe
c. 178

3anava
Hanaute nnowaap Tpaneuuu, B KOTOPOU OAHO U3 OC-
HOBaHUM paBHO 24 cm, BbIcoTa 12 cm, a 6okoBble
cTopoHel — 13 cm u 20 cm.

PeweHue
Tycts BH u CF — BbicoTbI AaHHOM Tpaneumu, npo-
BefleHHbIe U3 KOHLOB OcHoBaHWUs BC Kk apyromy ocHo-
BaHuto. Tlyctb BC= 24 cm, BH=CF =12 cm. TTpo-
e BCero AOCTpOUTL Tpaneuuro ABCD Tak, uTo6bI
toukm H u F nexanu Ha ocHosaHum AD. Ho 310t
BAPUAHT — TOJIbKO OAMH U3 BO3MOXHBIX, BeAb B YCIO-
BUM 30AQYM He FOBOPUTCA O TOM, MpUHAANEexat Ju
Toukn H u F otpesky AD. TTockonbky U3 Touku, ne-
XKallel BHe AAHHOW NPAMOM, MOXHO MpOBeCTU K 3TOM
NpAMOM ABe PaBHbIe HAKMOHHbIE 3aAAHHOM ANUHLL,
TO KAXAyHO U3 GOKOBLIX CTOpPOH Tpamneuuu MOXHO
noctpoutb AByms cnocobamu: AB=AB=13 cm,
CD = CD,=20 cm. CneposatenbHo, AGHHYHO Tpaneuuro
No YCNOBUKO 3GAAYU MOXHO MOCTPOUTb YeTbIpbM4
pasHeIMM cnocobamu (puc. 152, a—r).
TTo noctpoeHuto uyetbipexyronbHuk HBCF sasnsetcs
npamoyrosibHukom, otkyaa HF =BC =24 cm.
PaccmoTpum uetbipe cnyuyas.
1) Ana tpaneumm ABCD (puc. 152, a): u3 TpeyronbHuka ABH
no Teopeme Tlugparopa umeem AH=5 cm, aHa-
noruyHo u3 tpeyronbHuka DCF umeem DF =16 cm;
toraa AD=AH+HF+FD =45 cwm,
Saecd = kiR 12 =414 (cm?).
2) Ana tpaneuun A,BCD (puc. 152, 6): u3 Tpe-
yronbHuka A,BH no Tteopeme Tlugaropa umeem
AH =5 cm, aHanoruyHo us tpeyronbHuka DCF umeem
DF =16 cm; toraa AD=HF+FD-AH=35 cm,

24 + 35
2

12 =354 (cm?).

SABCD 5
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3) Onsa tpaneumn ABCD, (puc. 152, B): us Tpe-
B C yronbHuka ABH no Tteopeme Tiugaropa umeem
AH=5 cm, aHanoruyHo us TpeyronbHuka D,CF ume-
em DF=16 cm; torna AD,=AH+HF-D,F =13 cm,
24 +13 .

2

i 4) [Onsa Ttpaneuvmn ABCD, (puc. 152, r): u3 Tpe-
yronsHuka ABH no Teopeme TIugaropa umeem
AH=5 cm, aHanoruuHo u3 tpeyronbHuka D,CF ume-
em DF=16 cm; torna AD,=HF-AH-DF =3 cm,
P;AlDl 7 Te. touku H, A, B, F pacnonoxeHer Ha npsmoit

B YKA3aGHHOM nopsAke.

_ 24+3
Puc. 152. Oxonuanue Sisep = T

12=222 (cm2).

b
Y
>
T

1 Saecp =

12=162 (cmd).

OteeT: 414 cm?, unu 354 cm?, unum 222 cm?, unu 162 cm?.

PaccmoTrpenHasa 3afava HaATJIAAHO JEMOHCTDHU-
pyeT OoAHY M3 IIPUYMWH, II0 KOTOPBIM B IIpoIlecce pe-
IIeHUA TeOMEeTPUUYECKON 3aJauyy MOKET BO3HUKATD
MHOI'OBaprnaHTHOCTB. Ho JaxKe eCim TaKad CUTyalusd
HE BO3SHUKAET, B3aMMHOE PACIIOJOKEHNE 3HJIEeMEHTOB
(uryp my:Kmaercs B 000CHOBAHWU.

3anava
OcHoeaHus Tpaneumu pasHbl 10 cm u 35 cm, a 6okosblie
ctopoHer — 15 cm u 20 cm. Haliamte nnowaab Tpaneumu.

IIpesxne Bcero saMeTuM, UTO pellleHUE TaHHOU
3a1aum (PAKTUYECKU CBOAUTCA K HAXOMKJEHUIO BBICO-
Tel Tpamenuu. VTak, mycTh mama tpanenus ABCD,
AD| BC, AB=15 cm, BC=10 cm, CD=20 cwm,
B 10 C AD=35 cwm.
15 20 EcrectBenHO 0BLIO OBI IIPOBECTH, KaK B IIpe-
opigyineii 3agauve, BbicoTel BH u CF  (puc. 153)
D W COCTAaBUTHL ypaBHEHHE HA OCHOBAHUU TEOPEMBI
IIudaropa, mpuMeHeHHOII K TpeyroibHukam ABH
Puc. 153 u DCF: 15°—x*=20°-(25—-x)°. Takoe pelleHue

Hl
A x H 10 F 25—
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B 10 C
15/ 15 g9
Ao E 25
Puc. 154

IIO3BOJIUT IIOJIYUYUTh IIPABUJBHBIA OTBET, HO He Oy-
IeT IOJHBIM, Belb IIPUHALJIEXHOCTb Touek H un F
oTtpesky AD wHyxXHO obocHOBaTh. Ilompobyem wus-
0exarhb HeoOXOAWMOCTU TAKOTO OOOCHOBaHUS, IMIPHU-
MEHUB [JIA PeIIeHusl APYroe IONOJHUTEIbHOE II0-
CTpOeHue.

PeweHue
TTposesem uepes BepwuHy C npamyto CE,
napannensHyro  AB  (puc. 154). Tlockonbky
no noctpoeHuto ABCE — napannenorpamm, T0
CE=AB=15 cm, AE=BC=10 cm, cnenosatenb-
Ho, ED=35-10=25 (cm). CTOpOHLI TpeyrosibHu-
ka ECD nponopuuoHanbHer yucnam 3, 4, 5, cnepo-
BaTeNbHO, NO Teopeme, obpaTHol Teopeme TTuegaropa,
OH 9BNAETCA MPAMOYrOfibHBIM C runoTeHysoi ED.

TTo qopmyrne h=32 Haxoaum BLICOTY 3TOro Tpe-
[

YroflbHUKA, KOTOpas OAHOBPEMEHHO ABNSeTCS WU Bbl-

15.20

coToir Tpaneumu: h= =12 (cm). CneposatenbHo,

= 10+35

12=270 (cm?).

Otset: 270 cm?.

Kax Bumum, aToT cmocod HamMHOTO OoJiee paiu-
OHAJIEH, B YACTHOCTU, C TOUKU 3PEHUS BBIUMCJIECHUM.
Paccmorpum errte omHy 3amauy, AJd peUIeHUA KOTO-
PO¥l MCIOJIB3YeTCA AOMOJHUTEIbHOE IMOCTPOEHUE.

3anava
OuaroHanu tpaneuun pasHbl 30 cm n 40 cm U ne-
peceKkaroTca noa MpsmbIm yrnom. Haliaute nnowasb
Tpaneuuw.
ITompoGyem pemuTh 9Ty 3afady UYUCTO Te€O0-
METPUYEeCKMMU MeTOoJaMMU. OcHOBHAA CJOMKHOCTH
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D
Puc. 155

F

3aKJII0YAEeTCsI B TOM, UTO HAHHBIE OTPE3KU He ABJIS-
IOTCSA CTOPOHAMU ONHOI'O TpeyrogbHHKA. ITompobyem

«HUCIIPABUTB» 9Ty CHUTYyaAIlHUIO.

PeweHue

TlycTb AaHa Tpaneums ABCD, B kotopoii ADJBC,
AC 1L BD, AC=30 cm, BD=40 cm.

TTposeaem uyepes sepwuHy C npamyto CF, napan-
nenbHyro auaroHanu BD (puc. 155). OuesuaHo, uto
no noctpoeHuro yron ACF 6yaer npsmbim, T.e. Tpe-
yrosnbHuk ACF  mpamoyrosibHbrid ¢ runoteHysoii AF.
C npyroti ctopoHbl, DBCF — napannenorpamm, Toraa
DF =BC, CF=BD=40 cm.

O6paTUM BHUMGHWE Ha TO, 4TO TpeyrosibHu-
km ABC wu DCF pasHOBenukue, nNOCKOMbKY
DF =BC, a BbICOTHI, npoBefieHHbIe K 3TUM CTOpO-
HAM, SBNAKOTCS BLICOTAMM Tpaneuuu. Takum o6pasom,
Sasep = Saco T Saec = Sacp T Soer = Sacr + T-€. UCKOMaA
naowaab Tpaneuuu PaBHAG NOWAAU TPeyronbHU-
ka ACF, koTopas, B CBOHO O4Yepeab, paBHa MoJynpo-

U3BE4EHUFO ero Karetos: S = 30140 _ 600 (cmd).
2

Oteet: 600 cm?.

BOI'IpOCbI n 3agayvium

@ YCTHbIE YINPAXHEHNA

180

565. IInomane Tpeyroapauka ABC pasra S. Uemy paBHa ILIOIIAAb
napaJuenorpamma ABCD, Tpu BepIIMHBEI KOTOPOI'O COBIIAZAIOT C Bep-
IIMHAMU JaHHOTO TPEYyroJbHUKA?
566. Ilo xaxoii gopmyJe IeJecoo0pasHoO BBIUKUCAATEL ILIOMIANbL IIPSIMO-
YI'OJIBHOI'O TpPeyrojJIbHUKa, €CJN M3BEeCTHBLI:

a) IJUHBI TUIOTEHY3bl W IIPOBENEHHON K HeH BBICOTHI;
0) ITMHBI OIBYX KaTeToB?

©-RANOK
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©

567. [Isa paBHOBEIMKMX TPEYTOJLHHKA MMEIOT paBHBbIe BHICOTHI. O3Ha-
JaeT JIX 9TO, YTO OCHOBAaHUMA MOAHHBIX TPEYIOJIBHUKOB TaKiKe paBHBI?
568. [Ise paBHOBeIUKHe TpalelM UMEOT PaBHbLIE BLICOTEL. O3HAUaeT Ju
9TO, YTO OCHOBAHMS JAHHBIX TPAIEIUM TAKXKe COOTBETCTBEHHO PABHBI?
569. Moxxer 11 guaroHajb Tpaleliy AeJUTh ee Ha [BAa PABHOBEIUKUX
rpeyroabHuKa? OTBET 06OCHYIITE.

’PAOUNYECKUE YIMPAXHEHUA

570. HauepTure OCTPOYrOJbHBIA TPEYTOJLHUK U IIPOBEJUTE B HEM BBI-
cory. BeimosHuTe HeoOXOAUMEIE U3MEPEHUSA U BHLIUMCJIATE:
a) IJIOIAAb JAaHHOIO TPEYTOJIbHUKA;
0) mIomaAX TPEYrOJIbHUKOB, HA KOTOPbIE AAHHBIN TPEYyroJbHUK
IIeJINTCS BBICOTOI.

—>» 571. HauepruTe Tpamenuio 1 IPOBEIHTe B Heil AUATOHAJb. BEHITIONHUTE

O

HEOOXOAMMbIE M3MEPEHUsS W BBIYMCJIATE:
a) IJIOITagb JaHHOUM Tpalleruu;
0) IJIOIIALM TPEYrOJbHUKOB, Ha KOTODPBIE NAHHAS TPAIENNd Ie-
JINTCSI JUATOHAJIBIO.

NMANCbMEHHbIE YIMNPAXXHEHWSA

YpoBeHb A
572. Ilo gansbIM pucyHKa 156 HaiizuTe miomanb TpeyroabHuka ABC.
A
B
B 8
A C
10 B 6 c A 1 c
a 0 B
Puc. 156
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573. HaiiguTe miomanb:
a) paBHOOEIPEHHOI'0 TPEYroJbHNKA ¢ ocHoBaHMeM 10 ¢cM u GOKOBOI
cTopoHoii 13 cwm;
0) tpeyronbuuka ABC, B Kotopom AB=17 cm, a Beicora BH
meaut cropony AC ma orpesku AH =8 cm u HC=2 cwMm.
—> 574. Haiigure miomanb:
a) IPAMOYTOJILHOTO TPEYTOJbHUKA C TUIoTeHys3oi 20 cM u Kare-
Tom 12 cwm;
0) octpoyroabuoro tpeyroabuuka ABC c¢ Beicotoii AH =4 cwm,
ecciiu BH =2 cm, £C=45°.
575. IInomane TpeyroabpHuKa paBHa 150 cm?. Halfinure mepumerp Tpe-
YTOJbHUKA, €CJIU ero BBICOTHI paBHBEI 15 cM, 12 cm u 20 cwm.

—> 576. Haiigure rumoTeHy3y NIpPAMOYTOJBHOTO TPEYTONBHUKA, €CIH €ro
mromans pasHa 20 cM?, a BBICOTA, IPOBEJEHHAA M3 BEPIIUHBI IPIMOrO
yriaa,— 4 cM.

577. Ha pucyrxre 157, a naH eguHWYHBIA KBazpar. Haiigure miomanb
3AIIITPUXOBAHHON (PUI'YPHI.
578. Ha pucynke 157, 0 naH enmHMUYHBLINA KBaApar. HaliauTe miomanb
3allITPUXOBAHHON (DUTYPHI.

Puc. 157
579. Haligure miomans pom0a, JUAarOHAJIA KOTOPOro paBHBL 8 M 1 20 M.

—> 580. HaiiguTe guaronanu pom6a, ecau oJHA U3 HUX B JBa pasa 0oJble
Ipyroi, a miomans pomOa pasHa 64 cm?.
581. Toura D — cepeauna BeicoTBl BH Ttpeyroasauka ABC. Jloxa-
JKUTE, UTO ILIOIAAb TpeyroabHnka ADC cocTaBjseT IMOJOBUHY IIJIOIIA-
nu tpeyroiabauka ABC.

—> 582. Muaromanu mapanmemorpamma ABCD mepecexatorcs B Touke O.
Hokaxkure, uro TpeyroabHuku AOB u AOD paBHOBeJIUKUE.
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583. HaliguTe miomans Tpalenuu, ecJu:

a) ee ocHoBaHuA paBHbl 4 ¢cm u 10 cm, a BeicoTa — 6 cM;

0) BbICOTA Tpallellu U ee CPeNHAS JUHUS PaBHBI 8 CM.
584. OcuoBanus paBHOOeAPEeHHON Tpamenuu paBHEL 8 cM u 16 cM, a oct-
peie yrabel — 45° Haligure miomanb Tpamleruu.
585. OcnoBanmsa mnpamoyronpHON Tpamenuu paBHEI 6 cm m 10 cwm,
a Gosbmag OOKoBag cTOpoHA — b5 cM. HajigmrTe miomanb Tpalelnu.

YpoBeHb b

586. HaiiguTe miomanb:
a) rpeyroabauka ABC c¢ BwicoToi BH, ecitu AB=13 cwm,
BC=15 cm, BH =12 cm, a Touka H mexut Ha orpesxe AC;
0) IPAMOYTOJIBHOTO TPEYTOJbHUKA, TUIOTeHY3a KOTOPOT'O MEJUTCS
BBICOTOM Ha OTPe3KH AAuHON 9 cMm u 4 cMm;
B) PABHOCTOPOHHET'O TPEYTOJbHUKA C BBICOTOH 243 cm.
587. Haiigure miomanb:
a) paBHOOEIPEHHOTO TPEeYyroJbHUKA C ImepuMeTpoM 16 ¢cM u BBICO-
TOH 4 cM, IPOBENEHHON K OCHOBAHIIO;
0) IpsAMOYTOJIBHOTO TPEYTOJbHUKA ¢ rumoTeHys3oii 20 ¢cM u OTHO-
IIIeHreM KaTeToB 3 : 4.
588. Buccekrpruca OpsAMOYTOABHOTO TPEYTOJbHUKA [EIUT TI'HUIOTEHY3Y
Ha orpesku mumHON 15 cm m 20 cm. Haifigure miomanb TpeyroabHUKA.
589. Ilnomazns 3axpalnesHoro TpeyroiabHuKa passa S (puc. 158). Ilo gan-
HBIM PHUCYHKA BBIPA3WUTEe depes S ILIOIMALL 3aIlITPUXOBAHHON (DUIYPHI.
590. Ilnomans 3axpallleHHOTO TpeyroiabHuKa paBHa S (puc. 159). Ilo gan-
HBIM PHUCYHKA BBIPa3uTe uepes S ILIOMIANL 3aIlITPUXOBAHHON (DUTYPHI.

o
Puc. 158 Puc. 159

591. IInomane pomba paBHa 24 cM?, a OfHA U3 ero AuaroHajuel — 8 cM.
Hai#igure mepumerp pombda.

592. Haiigure miomans pomba ¢ mepuMerpoM 24 CM W TYIBIM yI-
gom 150°.

593. lokaxkure, 4TO MeAMAHBLI TPEYrOJILHUKA, [IEPECEKAACh, ACIAT JaH-
HBEII TPEYTOJbLHUK Ha IIeCTh PABHOBEJINKHUX TPEYTOJbHUKOB.
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594. Yepes Bepmimay A TtpeyroapHuka ABC IpoBefeHa IpAMas, Ia-
pannensHasa cropone BC. JlokaskuTe, 4TO BCe TPEYTOJLHUKN C OCHOBA-
HueMm BC u BepIImHOW Ha MaHHOW NPAMOIN PaBHOBEJIUKUE.

—> 595, Jlokasure, uTo AUATOHANM JeJAT IapajjejorpaMM Ha ueThIpe

PaBHOBEIUKKUX TPEYTOJbHUKA.
596. HailiguTe miomanb:
a) paBHOOEIPEHHOU Tpamlenuu ¢ ocHoBaHuamu 15 ¢cm u 39 cm, B Ko-
TOPOIi AUATOHAJbL MEPIEHAUKYIAPHA OOKOBOH CTOPOHE;
0) TpAMOYTOJbHON Tpamenuu ¢ OOKOBBIMU CcTOpoHamMu 12 cm
u 13 cM, AmaroHaJib KOTOPOH SBJSETCS OMCCEKTPHCOIl OCTPO-
ro yria.

—> 597. Haiizure mniomaznbs paBHOOEIPEHHOH TpalenWd C OCHOBAHUSA-

mu 14 em u 50 cm u guaromasnio 40 cwm.

YpoBeHb B

598. IlocTpoiiTe TpeyroJbHUK, PABHOBEJMKHUI AAHHON TpaIleIuun.

—> 599, IlocrpoiiTe mapajiesorpaMM, PaBHOBENIMKHIH [TaHHOMY Tpe-

VTOJILHUKY.

600. ITrom@ans BHIIYKJOrO YeTHLIPEXYTOALHUKA C IepPIeHIUKYIAPHLIME
IMaroHAJAMM DPaBHA IOJIOBMHE IIPOM3BeleHHUs AuaroHasei. Joxaure.
601. Yepes sepminay A mapannenorpamvma ABCD mposefute ABe Ips-
MBble, KOTOphIe AeJIAT IapajjejorpaMM Ha TPH PABHOBEIMKHE YACTH.

~> 602. B rpeyronsauke ABC wmemnmaubt AA,, BB, u CC, mepecekamorcs

184

B Touke O. OmpemennTe, KaKyio dYacTh ILJIOIIAAM Tpeyroabuuka ABC
COCTaBJISAET:

a) miomans tpeyroiabHuka AOC;

0) momans deTelpexyronbHuka BA OC,.
603. ITo gamsLIM pucyHKa 160 HaiiguTe IIOMIALb:

a) samrpuxoBaHHon Quryps! (puc. 160, a), ecmu ABCD — mapau-

JIeJIOTPaMM;
0) Tpeyronbauka ABC (puc. 160, 6).

Puc. 160
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604. HaiizuTre niomanb paBHOOEIPEHHOH Tpalenuu C OOKOBOI CTOPO-
Hoi 10 cM, ONMCAHHON OKOJIO OKPYXXHOCTH C paguycoM 4 CM.

605. BokoBble CTOPOHBI M BBICOTA TpAllelUM PABHLI COOTBETCTBEH-
HO 25 cM, 30 cm m 24 cm. Hailigure miomans Tpamenuu, ecau OUCCEK-
TPUCHL €€ TYIBIX YIVIOB IIePECeKAIOTCS Ha OOJIbIIIEM OCHOBAHWM.

NMOBTOPEHWME MNEPEA N3YYEHUEM § 18

TeopeTuyeckun matepuan

[ ]
CPeAHAA JTNHIA 8 wrace, § 6, m. 6.2

TPEyTOJTbHUKA;
® momobue TPEeyroJbHUKOB. 8 wmace, § 10, 11
3agaun

606. Touku D, E,F — cepeaunsl cropon AB, BC u AC TpeyroJibHU-
Ka ABC coorBercTBeHHO. I10/Ib3ysCH PABEHCTBOM TPEYTOJbHUKOB, TOKA-

JKUTE, U4TO IJIOIIAAb TpeyrojabHuKa DBE cocTaBjsfeT TPeTh ILJIOMIAIU
rpaneniuu  ADEC.

607. B tpanenuu ABCD ocuoBanusa BC u AD pasebl 2 ¢cM U 8 cM
cooTBeTCTBeHHO. [l[maroHasm Tpamenuu mepecekaiorcsa B Touke O. Haii-
IUTe OTHOIIEHU:

B) OTPE3KOB, Ha KOTOphle ToOuKa O [eJUT BBICOTY TPAIEIUN;
r) mwromazneir TpeyroabHukoB BOC u AOD (BBICKaKUTE IIPEIIO-

JIOJKEHUE).

€:RrANOK
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§ 18. NpumeHeHne nnowapen

Puc. 161. K noxasarenn-

CTBY TeOpeMBI 00 OTHOIIIe-

HUU ILIOIAJel IIOJ00HBIX
TPEeyTroJbHUKOB

Puc. 162

186

18.1. OTHOLWIeHue nnowiagen
I10J106HbIX TpeyrojibHUKoB
Teopema (06 oTHOWweHMM NnoLwaaen noaob-

HbIX TPeyronbHNKOB)

OTHOLWEeHMe nnoLwafen NofoOHbIX TPeyronbHU-
KOB paBHO KBapgpaTy kKo3dduumneHTa nogobus.

Joka3aTenbCTBO
O IIyecre AABC®AABC, ¢ xoaddunuen-
AB BC AC
TOM k, T.e. =

S Al Bl Bl Cl Al Cl

ABC =k2

= k. Jloka:xxem, 4TO

SA13101
IIpoBegem B maHHBIX TPEYTrOJbHUKAX BHICO-

el BH u B/H, (puc. 161). IIpamoyrosbHble Tpe-

yroneaukn ABH u A B H, 1ogo06HBI, IOCKOJbKY
BH AB

LA=/A,. Jro 03HAUAET, UTO =——=Ek, T.e.
BIHI AIBI

BH =EkB/H,. YunureiBag, uro AC=EA C,, umeem:

S, _ O0,5AC-BH _ 0,5-kAC, kBH,

0,5AC -BH  0,5AC, BH,

=k:N

SA131C1

3aaava
CpeAHaa NUHUA OTCeKaeT OT [AGHHOrO TpeyroSibHUKa
TpeyronbHUK ¢ nnowaabko 8 cm?. Haiaute nnowaab
AGHHOTO TpeyroJsibHUKG.

PeweHue
TTycte  A,C, CpeaHas JIUHUS  TPeyrosibHU-
ka ABC, napannensHas ctopoHe AC (puc. 162),
Sisc, =8 cm?. TpeyronbHuku ABC u ABC, no-
AO6GHLI NO ABYM CTOPOHAM U YrNly Mexay Humu,
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Puc. 163

AB  BC  AC
npyyem —=——=——=2_ Toraa nNo AOKA3QH-
AB BC, AC,
HOU Teopeme sAi=4, T.e. Spc =4S,5. ., OTKYAQ
ABC

Swc =4-8=32 (cm?).
OTtseTt: 32 cM?

18.2. MeTopq, nnowanen

IlonsaTus nnomaaum u (GOpMyJabI ee BBIUUC-
JIeHUs MOI'YT IPUMEHAThCA Jaske B TexX 3ajavax,
B YCJOBUAX KOTOPBIX IJIOIIAAL He YIOMUHAaeTCH.
Paccmorpum Takoir mpumep.

3anava
CTOpOHLI napanfienorpamma pasHel 16 cm u 12 cm.
Bercota napannenorpamma, nposefeHHas Kk 6onbluent
CTOpOHe, paBHa 3 cM. HaliauTe BLICOTY, NpoBeAeHHYHo
K MeHblueli CTOpOHe.

PeweHue
TTycTb  AGH napannenorpamm co CTOPOHAMU
a=16 cm u b=12 cm, K KOTOPLIM NpoBeAeHLI BbI-
coTl h, =3 cM U h,, ANUHY KOTOPON Heob6x0aMMO
Havitn (puc. 163). TTo qopmyne nnowaau napanne-

Rorpamma S =a-h,=b-h,, oTiyaa h,= = .
16 -3

Takum 06pasom, h,=—— =4 (cm).
12

OteeT: 4 cm.

IIpu perrenuu sTo¥ 3amaum ILJIOMIAAb IIapaJiiie-
JIorpaMMa BBIUMCJIAIACH ABYMSA PA3HBIMU CIIOCO0AMIU.
IlockosbKy miOImanhb MHOT'OYTOJIbHUKA HE3aBUCHUMO
OT c1I0c0o0a ee BBHIYUCJIEHNA OIPEENAETCI OMHO3HAYHO,
TO IOJyUYEeHHbIE BhIPAKEHUs IIPUPABHUBAJINUCH, 0J1aro-
Iapsd ueMy YAAaJIOCh CBS3aTb M3BECTHBIE BEJIWYUHBI
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A

188

(1l
\

Puc. 164

¢ nckomoni. Takoiri MeTOm, OCHOBAHHBLIA HA WCIIOJIb-
30BaHUM TIJIOIAAN KAaK BCIIOMOTATEJbHON BEJIWYWHEI,
HAa3bIBAETCA Memodom 6CnoMOzamenbHol Niowadu
WJIN TIPOCTO mMemodom naow,adei.

3ameTuM, uTO M3 (PopMyJ IJIOMIAAW IIapaJi-
nJenorpaMma S=a-h,=b-h, u mIomaau TPeyroJb-

1 1 1
HUKa S=—a-h,=—b-h,=—c-h, cnexyer BamHOe
2 2 2

YTBEPXKIeHNE:

B Mapannenorpamme (TpeyronbHuke) Gonbluen

SIBNSIeTC BbiCOTA, NpoBefeHHass K MeHbLUuen cTo-

pOHe, MeHblUer — BbiCOTa, NpoBeAeHHas K 60nb-

LUen CTOpPOHe.

Meton momameit ncmosab3yeTca Kak B 3aJadax
Ha BBIYMCJEHWE, TaK U AJd JT0Ka3aTeJbCTBa YTBEPIK-
JIeHUH.
3apava

Cymma paccTosHUM OT TOYKW, B3STOU BHYTpPU pABHOCTO-
POHHEro TpeyrosnbHUKa, A0 ero CTOPOH He 3aBUCUT OT BbI-
60pa TOYKU U paBHa BbLICOTe TpeyrosibHuKa. [okaxuTe.

PeweHue

Tlyctb Touka M nexut BHYTpU PaBHOCTOpPOHHe-
ro TpeyronbHuka ABC co cTtopoHoli a, MD, ME
u MF — pacctosHusa OT AGHHOW TOYKM AO CTOPOH
TpeyronbHuka (puc. 164). CoeauHum Touky M c Bep-
WWHAMW TpeyronbHuKa. TTnowaas TpeyronbHuka ABC
paBHa cymme nnowgageli TpeyronbHukos AMB, BMC
u AMC, B koToperx oTpesku MD, ME u MF asnarotcs
BbIcOTAMU. Umeem:

lah=Lamd+lamME+LlaMF=
2 2 2 2
=%0(MD+ME+MF).

Otctona MD+ME+MF =h, 1.e. cymma paccmatpu-

BAGMbIX PACCTOSHUM PaBHA BLICOTE TpeyrosibHUKa
W He 3aBUCUT OT BbI6opa Touku M,

©-RANOK
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Puc. 165. «IIudaropossr
IITAHBI»

b
a
a
a b
b c c 9
al ¢ ¢ b
b a
0

Puc. 166. K mokasaresncTBy
Teopembr Ilugaropa c¢ mo-
MOIITBIO TIJIOIaZeH (CM. Tak-
ke c. 190)

18.3*. [lpyrue pokasartenbcTBa
Teopembl lNMudaropa

Hcropuuecku mOABJIEHWE U [OKa3aTEJHCTBO
reopembl I[ludaropa cBABaHBI C BBIYUCJIEHUEM ILJIO-
mageti. IlosToMy B KJlaccuuecKod (DOpPMYJIMPOBKeE
9TOI TeopeMbl peuyb HJeT He O KBajApaTaxX CTOPOH
NIPAMOYTOJIBHOTO TPEYTOJBbHUKA, a O IJIOIMAAAX CO-
OTBETCTBYIOMIUX (PUTYP:

nnowaab KBagparta, NOCTPOeHHOro Ha rmnoTeHyse
npsAMOYyrojibHOro TpeyrojyibHMKa, paBHa cymme nio-
wapen KBapgpaTtoB, NOCTPOEHHbIX Ha ero KarteTax.

Pucynok 165, KOTOpBIII HATVIAAHO BOILIOIIAET
9Ty (POPMYJIUPOBKY, CTAJ CBOEOOPABHBIM CHMBOJIOM
reoOMeTPUHU U Cpeay TMMHA3UCTOB II03aIPOIILIOrO CTO-
JIeTUs IOJYUYUJI HasBaHUE «IU(PAropoBBI IITAHBI».
IIyTnuBBI#l CTUIIIOK IIPO <«IHU(MATOPOBBI IIITAHBI»
IIKOJbLHIUKY 3allOMUHAJIN HA BCIO JKU3HD.

Horasxem Teopemy IIudaropa ¢ momoIIpio mJo-
miagei.

Joka3aTenbCcTBO

] Ilycth maH OPSMOYIOJLHBIA TPEYrOJbLHUK
¢ KaretramMu a um b um rumoreHyson c¢ (puc. 166, a).
HocTpouM ero mo KBajapara CO CTOPOHON a+b Tak,
Kak IIoKasaHo Ha pucyuke 166, 6. ILmomans aTo-
To KBaJpaTa paBHA (a+b)2. IlocTpoenubIt KBajApar
COCTOUT M3 UeThIPEX PABHBIX IPAMOYTOJbHBIX Tpe-

1
YT'OJIBHUKOB ILJIOIIIAJBIO —ab n YeTbIPEXYyTrOJIbHU-
2

Ka CO CTOPOHAMM IJUHON €, KOTOPBIA SBJIAETCS
KBaJparoM (IOKaKHTe HTO CaMOCTOATeJbHO). UTak,
nMeeM.: 1
S= (a+b)2 =4-Zab+c?
2
a®+2ab+b* =2ab+c?,

T.e. a’®+b®=c®. Teopema morasaxa. M
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Ha pucymrax 166, 6, 2 mokasaHBI IpPyTHe CIOCOOBI JOKA3aTeIbCTBA TEO-
pembl IIugaropa ¢ momornbio miomianeii. B TpakTarax WHIUWCKOTO MaTeMaTUKa
XII ct. Bxackapu ofuH M3 HUX COIIPOBOMKIAJICA TOJBKO OZHMM cJjioBoM: «CmoOT-
pul». B 1menom ceromus msBecTHO 6osiee 150 pasHBIX CIIOCOOOB JOKA3aTEIbCTBA
9TONl 3HaMEHUTOW TeopeMbl. Ho KaKIbIli M3 Bac MOYKET M300pecTu U CBOU
cOOCTBEHHBIN CIOCO0.

c a b a b
a
Cc
bJ Lb a (12 S S ¢ bS c CS a
a ] s ¢

b b c b b? b (4 C b

5 a S g S

a b b a

c2=4~§ab+(b—a)2 48+a’+b* =4S +c?
B r

Puc. 166. Oxonuanne

BOI'IpOCbI N 3aga4dum
@ YCTHbIE YMPAXXHEHUA

608. Onpegenure, Kak M3MEHUTCA ILIOLMIALb TPEYTOJbHMKA, €CIU Ka-
IVIO €r0 CTOPOHY:

a) yBeJIMUUThb B 4 pasa;

0) yMeHBIIIUTL B 3 pasa;

B) YMEHBIIIUTh B 7 Daa.
609. Onpegenure, Kak HALO U3MEHUTh KayXAyI0 CTOPOHY TPEYTrOJILHUKA,
YTOOBI €ro ILJIOIIATb:

a) yMeHbINIJIach B 25 pas;

0) yBenmumiack B 49 pas;

B) yBesIMumiach B n’ pas.
610. OrHomenne miuomaneil JByX TPeyTroJIbHUKOB paBHO 4. O3HAuUaeT 1
9TO, UTO JaHHBIE TPEYTOJbHUKN IOTOOHBI ¢ Koa(dduimenTom 27
611. B TpeyroibHuKE CO CTOPOHAMHU @, b W ¢ K 9THM CTOPOHAM IIPO-
BeJleHbl BHICOTHI h,, h, u h, coorBercrBeHHO. CpaBHHTE:

a) CTOPOHBI TPeyroJbHUKA, ecnu h, <h, <h_;

0) BBICOTBI TPEYTOJbHUKA, ecau C<a<b;

B) CTOPOHBI @ 4 C, ecnu a<b, h >h,.
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@ ’PAOUNYECKUE YIMPAXHEHUA

612. HauepTuTe IpAMOYroJLHBIA TPEYTOJLHAK W IPOBEJUTE B HEM Cpel-
HIOI JIMHUIO, MapaJIJIeIbHYI0 OJHOMY U3 KATeTOB.

a) IsaMepbTe KaTeThl JAHHOTO TPEYrOJbHMKA U BBIUHCIHTE ero
ILJIOII A b.

0) Ilosb3ysick TeopemMoil O IJIOMIAASAX IOMOOHBIX TPEYTOJbHUKOB,
BLIUKCJNTE ILIOIALb TPEyrOJIbHUKA, OTCEKAeMOro OT JAHHOTO
cpefnHell JuHUTeEN.

B) Beruncanre miomans TPeyTOJbHHKA, OTCEKAaeMOro OT JAHHOIO
cpefiHell TWHMel, U3MepUB ero TMIOTeHy3y W BhIcoTy. CpaBHHTE
[OJTyYeHHBIE Pe3yJbTaThl.

—> 613. HauepruTe IpOU3BOJBLHLIH TPEYTOJbLHUK U IPOBEAUTE €TI0 BHICOTEHL.
W3MepbTe CTOPOHBI M BHICOTHI TPEYTOJbHUKA W BBIUMCJINTE €ro ILIOIIAlb
Tpemsa crnocobamu. CpaBHHUTE HOJTydYeHHBIE Pe3yJbTATEHL

@ NMACbMEHHDbIE YTNPAXXHEHNA

YpoBeHb A
614. Ussectro, uro A ABC™®A A, B,C,, npuuem %: 3. Hatigure:

1 1
— 2.
a) Sype, ecmm S, o =9 cv?
— 2
0) Sy pc » €CIH S,p, =9 oM’
—> 615. CTopoHBI PAaBHOCTOPOHHHX TPEYTOJBHUKOB PaBHHI 2 ¢M X 6 CM.
Haiigure oTHOIIEHME MX ILJIOIIAEH.
616. Ussecrro, uro A ABC™®A A, B,C,. Haiigure:
a) cropory A, B, ecmn S,,, =24 cv?, S, 5, =6 cv’, AB=8 cm;
0) mnomans TpeyroabHuka ABC, ectu BC=2 cMm, B,C,=6 cwM,
— 2
S, pc =18 cm’
617. KareTsl mpsaMOyTOJIBHOTO TPEYTOJIbHUKA paBHEI 6 ¢cm u 8 cm. Haii-
IUTe ILJIOIIANh TPEyTrOoJbHUKA, 00PA30BAHHOTO CPENHUMU JUHUAMU TAH-
HOTO TPEyTroJbHUKA.

—> 618. HaiiguTe miomaab TPeyTroJbLHUKA, €CIU TPEYroJbHUK, 06pa3oBaH-
HBIJ CPEeJHUMU JIMHAAMY JAHHOI'O TPEYrOJbHUKA, UMeeT ILIOMAaLh 5 M2,
619. Bricorsl TpeyronbEuka pasHbl 21 cMm, 28 cm um 60 cm. Haiigure
IIepuMeTP TPEYTrOJbHUKA, eCJM ero HamOoJbIllasg CTOPOHA paBHa 1 M.
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620. [Ise cTOpoHBI TpeyroJabHUKA paBHBl 12 cm u 18 cm. Haligure
BBICOTY, IPOBEIEHHYI0O K MeHbIIell M3 HUX, €CJU BBICOTA, IPOBEIEHHAs
K OoJIbIlIell CTOPOHE, paBHA 4 CM.

=> 621. BricoThl mapaJslejorpaMMa PaBHBI 6 cM 1 4 cM, a MeHbIIAA CTO-

pona — 8 cMm. Haligure mepuMeTp mapaJeorpamMma.
622. ITosb3ysich METOAOM ILIOMIAJIel, JOKAMKUTE, YTO B PABHOOEIPEHHOM
TPEeyTOJbHUKE BLICOTHI, IIPOBEJEeHHLIE K OOKOBBIM CTOPOHAM, PaBHEIL.

—> 623. Jloxka:xuTe METOIOM ILIOIIajel, UYTO TPeyTOJbHUK C PABHBIMHU BBI-

coTaMH ABJIAETCA PABHOCTOPOHHMM.

YpoBeHb b

624. [IBa TpeyroabHUKA IMOAOOHEI C KOd(PQHUIMEHTOM 3, IpUYeM ILIO-
Iagb OZHOTrO M3 HuUX Ha 24 cwm? GoJblie momagn gpyroro. Haiigure
IJIOIIAAN 3THX TPEyTrOJbHUKOB.

625. Iliomanu AByX MOJZOOHBIX TPEYyrOJALHUKOB paBHBI 75 M2 u 300 m2.
Ilepumerp mepBoro TpeyroibHUKa paBeH 54 M. Hailigure mepumerp BTO-
POro TPeyroJabHUKA.

—> 626. CooTBeTCTBYIOIHE CTOPOHBI ABYX IOJOOHBIX TPEYTOJIHHUKOB OT-

Hocarcs kKak 2:3. Iliomans BTOporo TpeyroJbHHMKa paBHa 81 cm?.
Haiigure miomane mepBOTO TPEYTOJbLHUKA.

627. Ha nnaHe 3eMeJbHBIA yUYACTOK UMeeT (JOPMY TPEYToJIbHUKA C ILIOIIA-
opio 2,5 em?. HaliguTe miomans yuyacTka, ecan macintad miana 1: 1000.
628. Ilepumerp mapasiesorpaMma pased 56 cm. Haligure cTopoHBI ma-
paJjimesorpaMMa, €cJud ero BBICOTBI PaBHBI 6 ¢cM 1 8 cCM.

629. Iuaronanmu pom6a pasabl 30 cm um 40 cm. Iloab3yscs MeTOmOM
ILIOIaiel, HAWAUTEe BHICOTY pomoOa.

—> 630. HaiiguTe KaTeThl IPAMOYIOJBLHOIO TPEYTOJbLHUKA, €CJIU OHU OTHO-

cATcA Kak 3:4, a BbICOTa, IMPOBeleHHAsA K TUIOTeHy3e, paBHA 12 cM.
631. JoxaxuTe MeTOAOM ILIOLIAZEH, UTO MAPAJLIEJOrPAMM C PABHBIMU
BBICOTAMY SBJISETCA POMOOM.

—> 632. Jloka:xuTe MeTOAOM ILIOMmazell MeTpHUecKoe COOTHOIIEeHHe B IIpA-
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a
MOYTOJIBHOM TpeyTOJbHUKe: h, =—.
c

YpoBeHb B

633. IIpamas, napajiejbHas CTOPOHE TPEYTOJbHUKA, JEJUT ero Ha JBe
pPaBHOBeJUWKME YacTh. B KaKOM OTHOIIEHUM dTA IpsAMas AEJUT ABe IPY-
r'e CTOPOHBI TPEYroJbHUKA?
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§18.NpnumeHeHne nnowiagen

—> 634. IlocrpoiiTe mpAMYyI0, IapaIeJbHYI0 CTOPOHE TPEYTOJbHUKA, KOTO-

pas AeauT IJIOMIAAL TPEeYroJbHUKA B oTHolmeHuu 9 : 16.

635 ,HOKB.JKI/ITG, YTO CTOPOHBI TPEYIrOJIbHHUKA O6paTHO IIPOIIOPIIIOHAJIBHBI
1 1 1

ero BeIcOTaM: a:b:c=—:—:—.
h h h

a b c

=> 636. Cymma paccTOAHMI OT TOUYKM OCHOBAHUS paBHOOEAPEHHOIO Tpe-

®

VrOJIbHUKA 10 ero OOKOBBIX CTOPOH He 3aBUCUT OT BbIOOpa Toukwu. [lo-
KasKuTe.

NMOBTOPEHWNE MNEPEA N3YYEHUEM § 19

TeopeTuuecknin matepuman
® PAMOYTOJbHBLINA TPEYTOJbHUK; 7 xace, § 17

o HO,Z[O6I/Ie IIPAMOYTOJIBHBIX TPEYT'OJIBHUKOB. 8 riace, § 12

3apaum

637. B npamoyronbsaom Tpeyroiabauke ABC /A =30°, BM — wvepnu-
aHa, IpoBeleHHAadA K runoreHyse. llokaskure, uTo TpeyroasHux MBC
PaBHOCTOPOHHMUIA.

638. Haiigure yriasl paBHOOEPEHHOIO TPEYTOIBHIKA, B KOTOPOM 00KOBas
cTopoHa paBHa 12,6 cM, a MeguaHa, IpoBeJeHHAsA K OCHOBaHUIO,— 6,3 CM.

3apauv ons NOAroToBKU K KOHTponbHOW paboTte Ne 4

1. Omnpepenure KoJIM4ecTBO CTOPOH BEIIYKJIOIO MHOIOYTOJIBHUKA, CyMMa
yrJ0B Kotoporo pasHa 1080°.

2. Ilnomazs KBagpaTa pasHa 144 cm?. Hafigure miomans OpaMOYToJb-
HUKa, IIIMPUHA KOTOPOr'0 MEHBINE CTOPOHBI KBaapaTa Ha 2 cM, a IJUHA
OoJibIlle CTOPOHBI KBajJpaTa B JBa pasa.

3. B paBHOGEIPEHHOM TPeyroJbHUKEe 60KOBAA CTOPOHA OTHOCUTCA K OCHO-
BaHMI0O Kak b : 6. Haligure miomazns TpeyroJbHUKA, €CIH BBHICOTA,
IIPOBeieHHAass K OCHOBAHWUIO, paBHA 8 CM.

4. Haiigure yraesl pomba, eCJIUd ero BLICOTA PaBHA 5 €M, a ILJIO-
manb — 50 cm?.

5. BeicoTsl maHHOrO mapaJjiiejorpamma pasHEI 15 cm u 18 cm. Haiigure
BBICOTHI PaBHOBEJIUKOI'O ITapaJjiielorpaMMa, CTOPOHBI KOTOPOTO B TPHU
pasa 0oJibllle COOTBETCTBYIOIIMX CTOPOH JaHHOTO IapaJiaesiorpaMMa.

6. [loxaskuTe, 4TO ILIOIIAAbL Tpaleluu ¢ OOKOBOM CTOPOHOH ¢ u pa-
IUYyCOM BIIMCAHHOI OKPYKHOCTH 7' BBIUHCJAETCA Mo (opmyne S =2cr.
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Ntorn rnasbl i
MUTOroOBblA OB30P MABbDI Il

MHOroyroasHUK HA3BIBAETCA GbLNYKABLLM, €CIA OH
JIE}KUT II0 OHY CTOPOHY OT JIOOOI IPAMOM, COMep-
JKalleil ero CTOPOHY

CyMmmMa yrnoB MHOroyrosbHuKa

CyMMa yIVIOB BBIIYKJIOIO 7-YTOJIb- CyMMa BHEITHUX YIVIOB BBIIYKJIOTO
HuKa paBHa 180° (n - 2) . N-yroJbHUKA, B3ATHIX II0 OZHOMY IIPH
KasKI0i BepiimHe, paBHa 360°.
2
1
n
L1+ /£2+...+£n=180°(n—-2) 1+ /2+...+ /n=3860°
BnncaHHbIN MHOrOYrofibHUK OnNKVCaHHbIN MHOIOYrofbHUK

MBHOroyronsHUK Ha3bIBAETCA 6NUCAH- MHOIOyroJIbHUK HA3LIBAETCA ONUCAH-

HblM 6 OKDYHHOCMb, €CIM BCE €r0 HblM OKONO0 OKPYIHCHOCMU, €CIIN BCe

BEPIIUHBI JIeXKaT HA 9TOH OKPYKHOCTH ero CTOPOHBI KACAIOTCA DTOU OKPYIK-
HOCTH
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WNtorn rnasbi il

AKcMOMbBI nnouiagen

1. PaBHBIe MHOIOYrOJbHUKM MMEIT PABHBIE ILIOIIAJM.

2. Ecim MHOrOyroJbHHK COCTABJEH U3 HECKOJBKHX MHOTOYTOJIb-
HHUKOB, TO €ro ILJIOIIAJb PaBHA CyMMe ILJIOIIALel STUX MHOIO-

YTOJBHUKOB.

3. Ilrom@ajgs KBazpara cO CTOPOHOM, PABHOM eJUHMWIIE NJIMHEI, PaB-

HaA eIWHMUIE ILJIOIIALU

IlBe durypbl Ha3BIBAIOTCA PAGHOGENUKUMU,
€ClI OHM MMEIOT PaBHBIE ILIOIIAIN

®durypa

Ilpamoyzonvruk

Keadpam

Ilapannenozpamm

h

a

®dopmyna nnowagu

S=ab,
rme a u b — CTOPOHBI IPAMOYTOJbHUKA
S=a?
Ile @ — CTOpPOHA KBajpara
S=ah,
Tle @ — CTOPOHA IapaJjesorpaMma,
h, — mpoBejeHHaA K Hell BHICOTA
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®durypa

Tpeyzonvrux

[ ]
a

IIpamoyzonvroiii
Mmpey2onbHUK

Pasnocmoponnuii
Mmpey2onbHUK

Pom6

Al

d2

Tpaneyusa
a

dopmyna nnowapu

S=la-h,
2

Ile @ — CTOPOHA TPEYTOJbHUKA,
h, — TpoBefeHHAs K Hell BBICOTA

a

S=lab,
2

rme a mu b — KaTeThl IPSIMOYTOJIbLHOTO
TPEeyroJbHUKA

azx/g

S= -
4
Ile @ — CTOPOHA TPEYTOJbHUKA
1
S=—dd,,
2
rame d, u d, — AmaroHagu pomba
a+b
S= -h,
2
rme a u b — OCHOBaHWA TpaIeEINu,
h — BbICOTa Tpamenuu

Teopema 06 omnoweHuu naoujadeli no00O6HbLX MPeEY20NbHUKOE
OrHomreHne mromaneil MOZOGHBIX TPEYrOJIBHUKOB PaBHO KBaapary Koaddu-

IIFeHTa II0Z00msa

196



WNtorn rnasbi il

9 KOHTPOIJIbHbIE BOIMPOCHI K TNABE il

1. [aiite ompezeseHue MHOrOyTOJbHUKA. KaKoll MHOrOyroJbHUK HA3BI-
BAeTCSA BBITYKJBIM?

2. [lajiTe ompeze/eHne OMMCAHHOIO MHOTOYIOJIbLHMKA; BIIMCAHHOIO MHO-
TrOyTOJbHUKA.

3. CpopmynupyiiTe ¥ [OKAXKUTE TEOPeMY O CyMMe YIJIOB BBHIIYKJIOTO
MHOT'OYT'OJIbHUKA.

4. HazoBure akcuoMbl momagei. IIo KakuM GopMyIaM BLIUUCJISAIOTCS
IJIOIIAAN MPAMOYTOJbHUKA U KBaapara?

5. Jokaxkure popMyiy ILIOIAAU IapaJjijeorpaMma.

6. [oxaxkure (hopMyay ILIOMALU TPEYTOJbHUKA. SAIUIIUTE (DOPMYJILI
IJIOIaiell MPAMOYTOJBLHOTO TPEYTrOJIbHUKA; PAaBHOCTOPOHHETO TPEYToJb-
HUKa; pomba.

7. Ioxasxkure GopMyay IIOMIAAM TPAIEI[UH.

8. ChopmynupyiiTe u HOKasKHTe TeopeMy 00 OTHOIIEHWM ILIOLIAJei
MTOJOOHBIX TPEYTOJLHUKOB.

o AOMNOJIHUTEJIbHbLIE 3A4A4YN K TJIABE il

639. [lokaxure, 4TO CpeAr BCeX MAPAJLIEJIOrPAMMOB C JAHHBLIMHU CTOPO-
HAMM HanOOJBIIYIO ILIOIMIANbL MMEeT IPAMOYIOJLHUK.
640. [TapayieorpaMM U TPEeyroAbHUK PABHOBEJMKHE M MMEIT OOIL[YIO
cropony. CpaBHUTEe MX BBICOTHI, IIPOBEIEHHEIE K JTOW CTOPOHE.
641. Yepes BeplIMHY TPEyTOJbHUKA IIPOBEJUTE ABe IIPAMBIE, KOTOPHIE
IeJAT TPeyroJbHUK HA TPY PABHOBEJIUKNE UYACTH.
642. Ilonbsysace pucyHKOM 167, gorkaxuTe
METOZOM ILIOL[AJZeil CBOMCTBO OMCCEKTPUCHI
TPeyroJbHUKA.
643. OcHoBaHUA TpaIlelU¥ OTHOCATCA KaK
2: 3, a ee mromaab pasua 50 cm?. Haiigure
ILJIOIIA I
a) IByX TPEeyroJbHUKOB, HA KOTOPEIE
JNAHHAsA TpaIelus NeJUTCH JAaro-
HAJIBIO;
0) YeTbIpeX TPEYroJbLHHKOB, Ha KOTOpPhLIE JAaHHAS TPAIelus [JeJINT-
cA OUATOHAJIAMU.

Puc. 167
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198

644 (onopHasf). Juazonanu densam mpaneyuro Ha Hwemovlpe mpe-
Y20nbHUKA, 064 U3 KOMOPbLX pA6HOGenuKue, a naiou,adu 08yx dpyzux
omuocamcsa Kaxk xeadpamol ocHoeanuli. Jloraxure.

645. Ecsin quaroHaau derTslpexyroipHuka ABCD mepecekamTcs B TOY-
ke O, npuueM S,,; =So,, To ABCD — mnapajiesorpaMM WK Tpale-
nud. orakure.

646. [Ise cTopoHBI TpeyroJbHMKa paBHBI 25 cM u 40 cM, a BbICOTA,
IIPOBeJieHHAas K TpeThbell cTopoHe, paBHa 24 cM. Haligmre miomanb Tpe-
yroabHuKa. CKOJIBKO peIleHuil mMeeT 3amada?

647. an tpeyronsuaux ABC. IToctpoiire:
a) paBHOOEIPEHHBIN TPEYTOJbHUK C OCHOBaHUEeM AB, paBHOBEJIU-
Kuii tpeyroasHury ABC;
0) TpAMOYTOJBbHBIN TPEYTOJbHUK C TUNOTeHy30li AB, paBHOBe-
JUKUHA TpeyroabHUKy ABC. B KakoM cJiydae 9TO cAesJaTh
HEBO3MOJKHO?

648. Paspe:xpTe Tpalenuio Ha TPU YaCTU, U3 KOTOPHIX MOXXHO COCTABUTH
IPAMOYTOJBbHUK.

3apa4un NOBbIWEHHOW CIIOXXKHOCTU

649. BricoTsl TpeyroabHHKa paBHEI 12, 15 u 20. [lokakute, 4To AaH-
HBII TPEyroJIbHUK IIPAMOYTOJbHBIH.

650. JoxaxkuTe, 4TO ILIOMALb NPSAMOYIOJILHOI'O TPEYTOJbHUKA pPaBHA
IIPOM3BEJCHUIO OTPE3KOB, HA KOTOPbIE TOUKA KACAHWA BIMCAHHON OKPYK-
HOCTH JEJIUT T'UIIOTEHY3Y.

651. Orpeskn BB, u CC, — BBICOTBHI OCTPOYTOJBHOIO TPEYTOJbHU-
ka ABC, B kotopom £ A =o. Haiigure niomanp Tpeyronsauka AB,C,,
ecau ILomazns tpeyronbanka ABC pasma S.

652. BorunciauTe miomanbk TPeyroabHUKA IO ABYM B3aMMHO II€PIEHIN-
KyJIpHBIM MeJAuaHaMm m, u m,.

653. loxaxure, uro:
a) IJIoIa b OMUCAHHON IPSIMOYTOJbHON Tpalenuy PaBHA IIPOM3Be-
IeHUIO ee OCHOBAHUI;
0) BEICOTA OIMCAHHON pPaBHOOEIPEHHON Tpamlelnuyu ABJISeTCA CpPe-
HUM IIPOIIOPIIMOHAJIBHBEIM €€ OCHOBAHUI.
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WNtorn rnasbi il

654. ToxaxuTe, 1m0 41d TPEYrOJILHAKA CO CTOPOHAMU @, b U ¢ U ILIO-

ab+bc+ac
o1aabro S BrnImosiHAETCH HEepaBEeHCTBO S<——m.
6

655. Croporsr Tpeyronbauka DEF paBHB MeguaHAM TPeyTOJbHU-

S 3
ka ABC. lokaxxure, uro —22F = —,

S,pe 4
656. B tpameniun ABCD c¢ ocHoBamuamu AD u BC puarosaan Ie-
pecexarorcss B Touke O. Haiigure miomans Tpamenuu, eciu Sy, =S,
Sop =S,
657. Moxaxure, uro miomans Tpanenuu ABCD paBHA IPOU3BENEHUIO
OOKOBOI CTOPOHLI AB Ha NepHeHAUKYJIAP, IPOBEJEHHBIN N3 cepenu-
HBI M gpyroii 60KoBo# cToporbl CD kK mpamoii AB.
658. Buyrpu tpeyrombauka ABC BbiOpana Touka M Tak, 4TO Tpe-
yroabauku AMB, BMC u AMC paBHoBenukue. [lokasxure, utro M —
TOUKA IepeceueHusa MeguaH TpeyroiabHuka ABC.

©-RANOK



MCTOpI/I‘-IECKaﬂ CrMpaBKa

BbidmcneHve niollagen MHOroyrofibHMKOB — MepBas Ccpedm Tex npak-
TUYeckMX 3apdady, bnarofaps KOTOpbIM MOSBMAACh reOMEeTpUs Kak Hayka. Ho
He Bcerfa npeAcTaBeHne 00 M3MepeHny Nowanen Obino TakMM, Kak CErOAHS.

Hanpumep, ApeBHWe ermnTsHe MpuW BblYMCIEHUN NaoLWaam noboro Tpe-
yrofibHvka Gpanv MonoBWHy NPOM3BEAEHWUs ABYX €ro CTOPOH. Tak e naTb
CTONeTUN Hasaf M3Mepsnu niowadb TpeyronbHuka 1 B OpeBHen Pycn. Yto-
Obl HaWTW MAoLlafb YETbIPEXYrONbHMKA, KOTOPbIA He SBASETCS KBAaApPaTOM,
B BaBunoHe mncnonb3osanv opMyny Mpovi3BefeHVs MofycyMM ero npotu-
BOJIEXKALLMX CTOPOH.

B CpefHuve Beka ANS BblYMCIEHUS MAOLWLAAM TPeyrobHMKa CO CTOPOHOM

n I'IpOBe,EI,EHHOI;I K Hew BbICOTOl7I, KOTOPblE BbIPaXatoTCA LEeJbIM 4YNCJIOM n,

n(n+1)

Opann cymMMy 4neHOB HaTypanbHoro psga or 1 go n, T.e. yncho ————=.
2

=i
A ]

R




KcTatv, B TO Bpems 3Hanu 1 npaBuiibHylo Gopmyny nno-
2

n
Wadn 3TOro TpeyrojibHNKa —. Ee obocHoBan cpenHeBe-

KoBbII MaTemaTuvk FepbepT, 2|<0Top|:.||?| B X CT. fJaXe 3aHu-
Man Kakoe-TO BpeMs npecton Pumckoro Manbl Nog nMeHem
CunbBectpa Il

[lpeBHVE BaBUNOHAHE elle YeTblpe ThiCAYM NeT Hasag
yMenn npaBUbHO BbIYMCNATL NMOWadb KBagpata, nps-
MOYrofibHWMKa, Tpaneuun. Hemano dopmyn nnowagen
M O0OBEMOB, C KOTOPbIMM Bbl MO3HAKOMMWTECH B CTapLUMX
KJlaccax, OTKPbI 3HAMEHUTbIM Tpevyecknui yYeHbln ApXmu-

Apxumep Mep, (ok. 287-212 rT. OO H. 3.). W 310 BCe npwu TOM, 4TO
B Te ApPEeBHMe BpeMeHa He Obifo daxe anrebpanyeckon
CUMBONUKMN!

CerogHs, 6nar0ﬂapﬂ 3HaYMTeNlbHO Oonee npo-
KOMY MpUMeHeHnto anre6pb| B reoMeTpunmn, Mbl
MMeeM BO3MOXHOCTb [daTb Ky[da bonee npocTble
N TOHATHbIE pelleHnd MHOIMMX 3afad, 4eM 3TO

»-Eél ﬂ ObINIO BO3MOXHO B Te Oalnekne BpeMeHa.
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6 TEMATUKA COOBLLEHWA W PEDEPATOB
K FNABE il

Kax mamepanu B mpeBume Bpemena? (M3 mcropum uaMepeHUs ILJIOIIAMEH.)
CmocoObI oKasaTesbcTBa TeopeMmbl Iludaropa.

Ienenve 1miomiazeil u mpeoOpasoBaHUe PaBHOBEJIHUKHUX (PHUryp.

MeToz mioliazeli B reOMETPUUYECKNX JOKA3aTeIbCTBAX U 3aJadax.
Ilnomanu m paBHOCOCTaBJeHHBIE (DUTYPHI B MATeMATHUECKHX T'OJIOBOJIOM-
Kax.

VA wWN S
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©-RANOK



€-RANOK

IEIHMI@Ib[F[I
Ib[F[I[%][KOI

TpuroHomeTpuyeckume

¢dyHKLUMUN OCTpOro yrna
BbluncneHne 3HavyeHumn

TPUroHomeTpuye-
CKNX PYHKLUN

PeweHne npsa-
MOYrOJfIbHbIX
Tpeyronb-




3aHATHE TeOMeTPUed He3aMEeTHO ITPUBOJUT
YeJIOBEUECKUI PAa3yM K OTKPBITHAM.

Henu J[udpo,
@Ppanyyscruil punocod

W3 sroil riaBel Bhl y3HaeTe, KAK peIIaTh IPAMOYIOJbHEIE Tpe-
VTOTBHUKH, T. €. HAXOMUThb WX HEM3BECTHBIE CTOPOHBI M YIJIBI IO U3-
BecTHBIM. HeoOXommMble AJis 9TOTO TeOpPeTUUecKue SHAHUS MOYKHO IIO-
YepPHOHYTh W3 pasiesia MaTeMaTWKHU, POJCTBEHHOI'0 KaK C reoMeTpHuei,
Tak u c aaredpoii, — u3 TpuroHoMeTpuu. CoOGCTBEHHO, CAMO CJIOBO
«TPUTOHOMETPHS» B IIEPEBOfe C I'PEUECKOr0 O3HAUAET «M3MEpPeHHe Tpe-
YrOJILHUKOB». I[09TOMY OTHOIIEHHSI CTOPOH IIPSIMOYTOJBHOI'O TPEYIOJib-
HHUKA, C KOTOPHIMK BBl IIO3HAKOMUTECH Jajiee, MOJYUUJIU Ha3BaHUE
TPUTOHOMETPUUECKUX (DYHKITUIA.

CooTHOIIIeHN I, KOTOPhIe OyAYT IPUMEHATHCS B 9TOU IJIaBe, B IOJI-
HOIMl Mepe MOMKHO CUHTATH IIPOSBJIEHHEM IMOZ00MSA TPeyroJbHUKOB. Bo-
o0111e, mOM00MEe TPEYTOoJLHUKOB, TeopeMa IIudaropa m mjiomass — 5TO
Te TPU KHUTA, HA KOTOPBLIX IEPXKUTCS I'eOMETPHs MHOTOYIrOJbLHHKA.
VMeHHO HCCIefoBaHME B3aUMOCBA3EH MEKIY 9TUMU TeOpeTUUecKU-
MHu (aKTaMu M COCTABJSET OCHOBHOE COIep:KaHHe Kypca IeOMeTPUU
B BOCBMOM KJiacce.




§ 19. TpuroHomeTpuyeckme
PYyHKLUUN OCTpOro yrna

b

Puc. 168. K omnpegeine-

HUAM TPUTOHOMETPHUE-
CKUX QYHKIUN yryia o

Ceee

CUHYC — naTUHCKMN
nepeson apabckoro
cfloBa  «OXamb» —
masyxa, BbIpe3 TKaHMW.
JTO C/I0BO, B CBOWO
oyepedb, MNPOUCXO-
OUT OT WHOWMNCKOTO
«OXuBa» — TeTuBa
nyka, xopga. MmeHHO
Tak CUHYC Ha3blBanu
B [APEeBHEUHONNCKNX
MaTeMaTM4eCcKnx Tpak-
TaTax

19.1. CMHYC, KOCMHYC U TaHreHc

Kax y:e ObLIO mOKasaHO, BCe IIPAMOYIOJb-
HbIe TPEYTOJbHUKU, UMEIOINe II0 PABHOMY OCTPOMY
yray, momo6Hbl. CBOICTBO 1m0m06MsA 00YCJIOBJIMBAET
He TOJBbKO PABEHCTBO OTHOIIEHWI IIPOIIOPI[MOHAJIb-
HBIX CTOPOH TUX TPEYTOJbHUKOB, HO W PABEHCTBO
OTHOIIIEHWH MEXKAY KaTeTaMM! U TUIIOTEHY30M KarKI0-
T'0 W3 3TUX TPEYTOJTLHUKOB. VIMEHHO 9TM OTHOUIEHUS
u OyayT IpeaMeTOM [JaJIbHEHIIero pacCMOTPEHMUS.

Ilycrs maH mpAMOYTOJIBHBIN TPEYTOJIBHUK C Ka-
TeTaMu a U b, TUIIOTEHY30l ¢ U OCTPBHIM YIVIOM O
(puc. 168).

OnpepeneHne

CMHYCOM OCTPOroO yrna O MPsSMOYrofbHOrO TPeyrosb-
Huka (obo3HavaeTcs sinol) Ha3biBaeTCs OTHOLWEHWE
NPOTUBONEXALLEro KaTteta K rMnoTeHy3e:

. a
sinot=—.
@

KocnHycom ocTporo yrna o MpsiMOYroflbHOro Tpe-
yronbHvika (0603Ha4aeTCcs CcoSOL) Ha3blBAeTCH OTHOLLe-
HWe MpWiexXallero Kkateta K rurnoTeHy3e:

b
cosOol=—.
©

TaHreHcom OCTpPOro yrna o MpsMOYrofibHOro Tpe-
yronbHvika (0bo3HavaeTcs tgol) Ha3biBaeTcs OTHoLUe-
HVe MPOTMBONEXALLEro KaTeta K mpuiexatiemy:

tgoc:i.
b
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FMABA IV. PelneHne nNpsiMOyrosibHbIX TPeyrosbHUKOB

CEee

KocnHyc — oT1 natuH-
CKOro «KOMMMMEHTa-
PV CUHYC» — AOMONHW-
TENbHbIV CUHYC.

TaHreHc B nepe-
BOLe C JIAaTMHCKOro
«KacaTeslbHbIN»

A(A
c C, (@)

Puc. 169. 3uauenus Tpuro-
HOMeTpUYeCKUx (QyHKIUH
yria A 3aBHCAT TOJIBKO

OT BeJIMUMHBI yria A

206

KpoMe cuHyca, KOCMHYyca W TaHreWca, paccMatpuvBa-
0T TakXe KOT@HFeHC OCTPOro yrna o MNpsiMOyrofb-
Horo TpeyrofbHuka (o6o3HavaeTca ctgo), KoTopbil
paBeH OTHOWEHWIO MPWIEraloLero Kateta K npoTuBO-
nexatiemy:

b
ctgo=—.
a
IlockonbKy KaTeT NPAMOYTOJIHLHOI'O TPEYIOJIb-
HUKAa MeHbIIIe TUIIOTEHY3bI, TO CUHYC U KOCUHYC ocm-
Ppo2o yzna menvuie eQUHUYDL.

Tlora:xkem, 4TO 3HAUEHUA TPUTOHOMETPUUECKUX
(DyHKIIHIT 3aBUCAT TOJBKO OT BeJIUYUHBI yria. IIycTs
npAMoyrojbHble TpeyronbHuKu ABC un A B C, nme-
IOT paBHBIe OCTpble yribl A u A, (puc. 169). 9tu

AB BC
TPEYTOJbHUKN TIOMO0HBI, OTCIOA =——, WIN,
AlBl Blcl
ol BICI
II0 OCHOBHOMY CBOMCTBY IpOIOpHHH, —— =———,
AB  AB

IlpaBasg u JjeBasdg YacTH STOTO PaBEHCTBA IIO OIIpe-
TleJIeHUI0 PAaBHBI CHHYCaM OCTDPHIX YIIoB A u A,

cooTBeTCTBeHHO. MMeeMm:

BC BC

sinA=——=—+=sinA,,
AB

11

T.e. CUHyC yria A He 3aBUCUT OT BbIGOpa Tpe-
yroJbHUKA. AHAJOTUYHbBIE PACCYKICHUA MOMKHO IIPO-
BECTH W [JIST APYTUX TPUTOHOMETPUUECKUX (DYHKITHIT
(cmenaiiTe sTO camocToATenbHO). Takum oOpasom,
mpuzonomempuueckue QYHKUUL 0CMpozo yzia 3a-
6UCAM MOALKO OM GelUYUHbL Y2ld.

Hwmeer MecTo ellle OJWH BaKHBIN (DAKT: €CJIu
3HAUEHUSA HEKOTOPOI TPUTOHOMETPUUYECKON (DYHKIIUU
IJI OCTPBIX yrioB A m A, paBHBE, To LA=/LA,.
WNuaue roBops, Kaxdomy 3HAYEHUI0 MPUZOHOMeEm-
puieckol QyHKyuu coomeemcmeyem eOuHCMGEeH-
HblLL ocmpoLil Yyzon.
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§19. TpuroHoMeTpuyeckne yHKUUM OCTPOro yrna

3anava
Haliaute CUHYC, KOCUHYC U TAHTeHC HAaUMeHbluero
yrna eruneTckoro TpeyrosibHuKa.

PeweHue
B TTyctb B TpeyronbHuke ABC ZC=90° AB=5,
BC=3, AC=4 (puc. 170). TTockonbKy B Tpeyronb-
HUKe HAUMEHbLWUI Yron NexuT npoTUB HAUMEHb-

3 Wekh CTOPOHBI, TO yronl A — HAUMEHbWUU Yyron
TpeyronbHuka ABC. Tlo onpeaeneHuo sinA = L ,
C A AB
4 . 3 : AC 4
T.e. sihnA=—=0,6. cosA=—, T.e. cosA=—=0,8;
Puc. 170 5 AB 5

tga=2C, e t9A=>=0,75.
AC 4
Orvset: 0,6; 0,8; 0,75.

19.2. TpuroHoMeTpUuyeckne
TOXAecTBa

BroiBemem coorHomeHuA (TOKIeCTBa), KOTOPbBIE
BBIPpaAXalOT 3aBHCHUMOCTh MEXAY TPHUIOHOMETpHUYEe-
CKUMHI (PYHKIUAMU OJHOI'O yIJa.

Teopema (OCHOBHOe TpUroHomMeTpuyeckoe
TOX/AeCTBO)

Ansa no6oro ocTporo yrna o

sin®o+cos®o=1.

Joka3aTenbCcTBO
(] ITo ompemeieHNIO CHHYCA ¥ KOCUHYCA OCTPOI0
yriia IpAMOYTOJIBHOTO TPeyroJbHUKa (cM. puc. 168)
nMeeM:

2 2 2 9
.2 2 a b a +b
sin"o+cos"o=|— | +|—| = 3 .
c c c

IIo Teopeme Iludaropa umcauTeS b 3TOU APOOHU
paBex c?, T.e. sina+cos’a=1. W
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FMABA V. PelneHune nNpsiMOYyrosibHbIX TPeyrosibHUKOB

CnepcrtBune
Ana no6oro octporo yrna' o

sino.=+v1-cos®a, cosa=+1-sin’0. .

IokaskeM ele HECKOJIbLKO TPUIOHOMETpPUYE-
CKMX TOXJECTB.

HemocpencrBeHHO m3 ompemesieHUH CcHHYcCA

sino a b a c a
1 KOCHHYyCa HMeeM: :—:—:—~—:—:tg0c,
cosa c ¢ c b b

sino
T.e. tgo=
cos o
COoS O
AHaJOTMYHO JOKa3bIBaeTCsd, 4YTO ctgol=—
s o

Orcroga caenyet, uto tgo-ctgo=1.

3anava
Haliaute KOCUHYC U TaHreHC OCTpOro yrna npsmo-
YrOnbHOrO TpeyrosibHuKa, cUHyc kotoporo paseH 0,8.
PeweHue
Tycte  ana octporo yrna o  sino=0,8.

Toraa cosa=+1-sinfa, T.e. coso=+1-0,8° =
=,0,36 =0,6.

sino

0,8 4
, 70 tgo=—=—.
0 3

TTockonbky tgo =
coso .6

Otser: 0,6; %.

! HaHOMI/IHaeM, YTO IIO OIIpelieJIEeHUI0 TPUIOHOMETPpUUYEeCKUe Q)YHKI_II/II/I OCTpOTro yIjia ABJAIOTCA
IIOJIOMKUTEJIbBHBIMU YHCJIaMU.
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§19. TpuroHoMmeTpuyeckne yHKUUMN OCTPOro yrna

BOI'IpOCbI N 3agaydum
@ YCTHbIE YMPAXXHEHUA

659. ITo pucysry 171 ompegmesnnTe, Kakasd TPUTOHOMETpHYeCKasd (yHK-

nua yrima K BeIpaskaercsa IpoObio: K
KN MN MN
a) ——; 0) ——; B) —
KM KN KM

660.B mnpamoyronbHOM Tpeyronbauke KMN
(puc. 171) KN > MN. Kakoi#t 13 OCTPBIX YIJIOB Tpe-
YTOJbHUKA HMeeT OOJBINHUNA CUHYC; OOJBINHUNA KOCU-
HyC; OOJBIIIUN TaHTEHC?

661. Mosxer 1 CHHYC OCTPOrO yIjia IPAMOYTOJBLHOIO
TpeyroJabHuKa ObITh paBHbIM 0,99; \/5 ; \/3 -2?
662. Moxxer 11 IpousBejeHNe CHMHYCAa U KOCHHYCA OZHOTO yIJa OBITh
paBHBIM efuHHIE? A IpousBeleHNe TaHTeHCA M KOTAHTeHca?

663. Moxxer M TaHTeHC OCTPOrO yIVIa IIPSAMOYTOJILHOIO TPEyroJbHHUKA
OBITH PABHBIM J2 ; 0,01; 100?

N M
Puc. 171

@ ’PAOUNYECKUE YIMPAXXHEHUA

664. Hauepture octpeiii yrona. OGo3HAUBTEe HA OLHOHM CTOPOHe yIJa [Be
TOUKYM M IPOBENUTE W3 HUX IEPIeHAMKYIAPHl K JPYroil CTOPOHE yIJa.
a) smepbTe CTOPOHBI 00Pa30BABIINXCS IPAMOYTOJIbLHBIX TPEYIOJb
HUKOB M BBIUKCJINATE ABYMS CIIOCOOAMH CHHYC IIOCTPOEHHOTO
yriua. CpaBHUTE IOJyUYeHHbIE Pe3yJbTAThI.
0) Beruncanre KOCHHYC IIOCTPOEHHOT'O yIyIa ABYMS cmocobaMu —
II0 OIPEeIEJICHHMIO W II0 OCHOBHOMY TPUTOHOMETPHYECKOMY TOMK-
nectBy. CpaBHHTE MHOJYyUYEHHBIE PE3YIbTATHI.
—> 665. HauepTure ocTpsiii yrom. OTMeThTe Ha PasHBIX CTOPOHAX YIVIA JBe
TOUKM U IIPOBEIUTE M3 HUX MEePHeHIUKYIAPbl K APYIold CTOPOHE yIvia.
a) smepbTe CTOPOHBI IPSAMOYIOJBHBIX TPEYTOJLHUKOB, KOTOPHIE
00pa3o0BaNCh, M BBIYMCIUTE JBYMS CIIOCOOAMU CHHYC X KOCHUHYC
noctpoenHoro yria. CpaBHHTE IOJyUYeHHBIE PE3YJIbTATHI.
0) BorumcauTe TaHTEHC IOCTPOEHHOTO yIJIa ABYMS CIOCO0aMU —
II0 OIpeIeJeHUI0 M II0 COOTBETCTBYIOIIEMY TPUIOHOMETPUYE-
CKOMYy TokgecTBYy. CpaBHHUTE IIOJyUeHHBIE PE3yIbTaThbl.
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FMABA V. PelneHue nNpsiMOYyrosibHbIX TPeyrofbHUKOB

@ NMMACbMEHHDIE YTNPAXXHEHUSA
YpoBeHb A

666. Haueprure ¢ IOMOIIBIO TPAHCIOPTHPA IPAMOYTOJBHBIA TPEYToJib-
HUK ¢ ocTphIiM yriiom 40° WsamepbTe ero CTOPOHBI M BBIUMCJIUTE CHUHYC,
KOCUHYC W TAaHTeHC 3TOT0 yIJIA.

667. IlocTpoiiTe IPAMOYTONBHEINA TpeyroabHUKE ABC, B KOTOPOM:

a) tg A=, 6) sinA=2.
6 3

—> 668. KareTs! IpsaMOyroJbHOTO TPEyTOJbHUKA PAaBHHI 8 cM u 15 cM. BhI-
YHCAUTEe CUHYC, KOCUHYC M TAHTeHC HAMMEHBIIero yIjia TPeyroJbHUKA.

669. OnpegenuTe, MOTYT JU CHUHYC M KOCHHYC OJHOIO YIJIA COOTBETC-
TBEHHO OBbITh PABHEIMU:

a) 1 i ﬁ; 6) 1 i i
2 2 3 4
670. Haiinure:

. 12
a) sina, ecau coso=—;
13

) 1
0) cosd, ecau sino=—;

. 1
B) tgo, ecau sino=—.
17

—>» 671. Haiigure tgo., ecan:
a) sin(x:i; 0) cosa:E.
5 3
672. YupocTuTe BBIpasKeHUe:
a) 1-cos’ o 6) tgo-cosa;

B) 1+sin®a+cos®a.
—> 673. VupoctuTe BBIpaKeHIUe:

. tga
a) 1-sin®o; 6) ;
sina
sinocoso
B) —— —
2
cos o
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§19. TpuroHoMmeTpuyeckne yHKUUMN OCTPOro yrna

YpoBeHb b

674. Iloctpoiite yros 75°. C HOMOIILIO AOIOJHUTEILHBLIX IIOCTPOCHUI
U U3MepeHHuil HaluTe CHHYC, KOCHHYC, TAHT€HC M KOTAHTeHC 3TOr0
yTIa.

675. IlocTpoiiTe OCTPHIA Yroa O, €CJIM:
. 5 3
a) sino=—; 0) coso.=—.
8 4

—> 676. Bricora paBHOGEIPEHHOI'O TPEYTOJLHUKA, IIPOBeJeHHAsd K OCHO-
BaHWIO, paBHA b cM, a QimHa ocHoBamua — 24 cMm. Haiigure cumyc,
KOCHHYC, TAHTeHC M KOTAHTeHC yIJIa IPU OCHOBAHUHU TPEYroJbLHUKA.
677. Onpegenure, MOI'yT JA TAHTEHC WM KOTAHTEHC OJHOIO yIa OBIThH

COOTBETCTBEHHO PAaBHBIMU.
2) 0,4 u 2,5; 6) 1,1 u 0,9;

B) Vb +2 u /5 -2.

678 (onopHasf). Jokaxume, umo

1+tg’a= u 1+ctg’o=

cos’ o sin” o
679. Haiizure 3HaueHUs TPUTOHOMETPUUYECKUX (PYHKIUN OCTPOrO yI-
ada A, eciu:

J3

a) sinA:7; 0) cosA=0,28;
B) tgA=2.
—> 680. Haiigure:
a) ctga, ectt sina=0,5; 0) tga, econu cosoc:Tz.

681. YupocTture BbIpakeHue:
1-sino)(1+sina
2) ( )(2 ).
sin” o

;  6) cosa—cososin®a;
B) tgoctgo—cos®o.

—> 682. Vupocrure BhIpaskeHMe:
cos o . .
a) ; 6) sinocosoctgo+sin® o
ctga

B) cos’ o.+tg® acos® a.
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FMABA IV. PelneHne nNpsiMOyrosibHbIX TPeyrosbHUKOB

YpoBeHb B

683. Jlokaxute, uro A J000ro ocrporo yrma A tgA>sinA.
—> 684. Joxaxure, uro A1 Jio6oro ocrporo yrima A cosA<ctgA.
685. Yupocture BBIpakenue:
a) LO:; 6) tg”o(l—sino)(1+sino);
CoOsSO—Ccos o
1+tg’ o
p) 8
1+ctg’ o
—> 686. YupoctuTe BhIpakeHUe:
a) (sino+coso)® +(sina —cosa)?;

0) —cosoctga;

sino

tgoctga

B) —tg?o.

2
cos o

@ NMOBTOPEHWNE MNEPEA N3YYEHUEM § 20

TeopeTuyecknm matepuman

® HepaBeHCTBO TPEYTOJLHUKA; 7 wiace, § 18
° reopema IIudaropa. 7 xmace, §13
3apaum

687. Yron mpu BepiIuHe paBHOGEAPEHHOr0 TpeyToJbHUKA paseH 120°.
Hatinure 60KOBYIO CTOPOHY TPEYTOJbHUKA, €CAU MeAuaHa, IpOoBeIeHHas
K OCHOBAHHIO, MeHbIIIe 9TOI CTOPOHBI Ha 8 cM.

688. Karer mpamMoyroJbHOr0 TpeyroabHHKA pPaBeH 5 CM, a MeAHMaHa,
IIpoBeJeHHAsA K ApyroMy Karery, paBHa 13 cm. Haiigmre miomianb maH-
HOTO TPEeyTroJbHUKA.
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§ 20. BbluucCneHne 3Ha4YeHun
TPUroHOMEeTPUYECKMX (hYHKLUN

90°—

ONA

C

Puc. 172. K noxasarein-
cTBY (DOPMYJI JIOTIOJHEHUSA

20.1. ®opmynbl JONOSIHEHUS

TpuroHomeTpryecKre TOMKAECTBA, KOTOPbIE MBI
paccMoTpesin, YCTAHABAUBAIOT B3AMMOCBS3b MEXKIY
PAa3HLIMU TPUTOHOMETPUUECKUMHU (PYHKIUIMU O-
Horo yria. IlompoOyeM yCTaHOBUTH CBA3H MEKIY
(GYHKIUAMU OBYX OCTPBHIX YIJIOB IIPAMOYTOJBHOI'O
TPeyroJbHUKA.

Teopema (dpopmynbl LONONHEHNS)
Ansa no6oro ocTporo yrna o
sin(90° — o) = cosa, cos(90° —a) =sino.

Joka3aTenbCTBO
[0 PaccMoTpuM IPAMOYTOJBHBIA TPEYTOJIb-
Huk ABC c¢ rumorenysoii AB (puc. 172). Ecanm
ZA=0, £B=90°-0. BeIpasus CUHYCHI U KOCHHY-
ChI OCTPBIX YTJIOB TPEYTOJbHUKA, IOJYUHM:

. AC AC .
sinB=—-, cosA=—, 1.e. sin(90°—-a)=cosa,
AB AB

. BC BC .
sinA=—, cosB=——, 1.e. cos(90°-a)=sina.
AB AB

Teopema moxasana. M
CnepcTtBMeE

Ans no6oro octporo yrna o
tg(90° —a) =ctgoa, ctg(90°—a)=tgo.

3aMeTuM, 4TO Ha3BaHME «(DOPMYJILI JOIOJIHE-
HHUS», KaK ¥ Ha3BaHWE <«KOCHHYC», B KOTOPOM IIpe-
(puKc «KO» O3HAUAET «JOMOJHUTENbHBIN», 00BHACHS-
eTCsA TeM, YTO KOCHHYC SIBJISETCS CHHYCOM yIJia, KO-
TOPBIN MOTOJHAET JaHHBINA yroa xo 90°. Anajsoruumo
00BsACHSAETCA W HA3BAHME «KOTAHTEHC».
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FMABA IV. PelneHne nNpsiMOyrosibHbIX TPeyrosbHUKOB

20.2. 3HaYeHU TPUroOHOMeTpPUYeCKnX
dyHkuun yrnos 30°, 45°, 60°

Boluncaum sHaueHUSA TPUTOHOMETPUUYECKUX
dyurmuit yriaa 30° IIasa sToro B paBHOCTOPOHHEM
Tpeyroabuuke ABC cO CTOPOHOH @ IIPOBeIeM
BbIicOTy BD, KoTOpas sBJseTcS TaK:Ke OUCCEK-
Tpucoir u MemuaHou (pumc. 173). B TpeyroabHU-

xe ABD /D=90°, /B=30°, AB=a, AD=2,

2
a3

Puc. 173. K sbraucie- u no teopeme lImparopa BD=——. HNmeem:
HHUIO TPUTOHOMETPHUYECKUX 2
dyurnuit yraa 30°

sm30°—£:£:a:i,

AB 2 2
cos30°=2=a 3 :a=£;

AB 2 2

AD a a\/g 1 3
tg30°=—=—: =—=—

BD 2 2 43 3
ctg30°—£=a\2/§:%=\/§

C momoIrpo GOpPMYyJI TOMOJHEHUS II0JIydYaeM
3HAUEHNs TPUTOHOMETPHUECKUX (PYHKIui yriaa 60°:

V3

sin60°=sin(90°-30°) =c0s30°=— ;

l\le—i
)

c0s60° =c0s(90°-30°)=sin30° =

tg60°=tg(90°-30°) =ctg30°=+/3 ;
J3
-

ctg60° = ctg(90° —30°) = tg 30° = >

s BBIYMCIEHUS 3HAYEHUN TPUTOHOMETPU-
yeckux (QyHKOUi yriaa 45° paccMoTpuM paBHO-
OeIpeHHBINI MPAMOYTOJLHBIN TpeyroiabHuk ABC
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§20.BbluncneHne 3Ha4eHUN TPUTOHOMETPUYECKUX (PYHKLUN

¢ xkareramu AC=BC=a (puc. 174). Ilo Teopeme
IIuparopa AB= a2 . Mmeewm:

BC_ o _ 1 N2

sin45°= = ==
AB a2 2 2’
AC 4 1 2
c0s45°=——= \/_:—\/_z—;
AB 2
Puc. 174. K Buiuncienuio a2 2
TPUTOHOMETPUYECKUX (PYHK- - BC _ a _ ..
nuit yrua 45° tg45°= AC - a =1;
AC

ctgase=""=2-1.
BC a

IlpencraBuM 3HAUYEHUS TPUTOHOMETPUUYECKUX
¢yurnuii yriaos 30° 45° 60° B BuAe TaOIMIILL.

DVHKLUS Yron o
yHic 30° 45° 60°
sino 1 £ £
2 2 2
Ccos O £ £ l
2 2 2
3
3
ctga J3 1 %

3HaueHUA TPUTOHOMETPUUYECKUX (DYyHKIUH
IPYTUX VIJIOB MOJKHO BBIYUCJIUTH C IIOMOIIBLIO
KaJbKYJISATOPa UM CIIeuaJ bHbIX Taduaull (cM. Ilpu-
JoXKeHue 3).

215

€-RANOK



FMABA V. PelneHue nNpsiMOYyrosibHbIX TPeyrofbHUKOB

BOI'IpOCbI n 3agaydium

@ YCTHbIE YINPAXHEHNA

689. B npamoyroapaom TpeyroapHuke ABC c¢ rumoremysoit AB
sin B=a. Yemy paBeH Kocuuyc yriaa A?

690. Moryr Jiu cMHYC M KOCHMHYC OCTPOrO yIjIa MPAMOYIOJBHOTO Tpe-
yroJibHUKA OBITH paBHBIMEH? B Kakom ciayuae?

691. B npamoyroabHom tpeyroabHuke ABC ¢ rumorenysoii AB
tg A >tg B. MoxkeT Ji OGUH U3 9TUX TAHI'€HCOB OBITH PABHBIM eQUHUIE?

692. Vroibt o0 u [ — ocCTpBle YIVIBI IPAMOYTOJBHOIO TPEYTOJbHUKA.
Haiigure mpoussemenue tgo-tgf.

@ ’PAOUNYECKUE YIMPAXXHEHUA

693. Haueprure IpAMOYrOJbHBIA TPEYTOJbHUK.
a) IsamepbTe KaTeT M TUIIOTEHY3Y TPEYTOJIBHUKA M BBIYUCIUTE UX
OTHOIIIEHUE.
0) Boimenure KpacHBIM ITBETOM YIrOJI, CUHYC KOTOPOTO HalileH,
W CUHUM I[BETOM — YTO0JI, KOCUHYC KOTOPOI'0 HalileH.

—> 694. HauepTuTe pPaBHOCTOPOHHWII TPEYrOJbLHUK U IIPOBEJHUTE €ro BhI-
coty. CuenaiiTe HeOOXOAMMBIE M3MEPEHUS U BHIUMCIUTE 3HAUYCHUS TPU-
romoMeTpuueckux (QyHKnui yriaoB 30° u 60°. CpaBHUTE MHOJTyUYeHHBIE
pesyJbTaThl ¢ TaOJIUUHBIMU.

@ NMACbMEHHbIE YMNPAXXHEHUSA

YpoBeHb A
695. HaiiguTe oCTpBIH yroa X, eciu:
a) sinx =cos36°; 0) cosx=sin82°;
B) tgx=\/§; r) cosx =sinx.
—> 696. Haiigure oCTpHIii yTOJI X, €CIH:
a) cosx =sinbd0°; 0) sinx=0,5;
B) tgx=1.
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§20.BbluncneHne 3Ha4eHUN TPUTOHOMETPUYECKUX (PYHKLUN

697. Ilonp3ysaAck KaJbKyJATOPOM WX TadiaumamMu, Haigure sin80°,
sin32° cos18° cosb4° tg65°, tg10°.
698. Brruncaure:

a) sin30°+tg45°; 6) cos30°-tg60°;

B) J2 sin45°—cos60°.
699. Brrumcimre:

a) V3 c0s30°—cos60°; 0) cos45°-sin45°;

B) sin60°-tg30°.
700. Vst A u B — ocTpble yIIbI IPAMOYTOJBHOTO TPEyroJbHUKA.
Haiigure:

a) sinB u cosB, eciu cosA=0,6;
0) cosA u tgA, eciu sinB=0,5.
701. Haiingure:
a) coso. u sino, ecau sin(90°-o)=0,8 ;

6) tg(90°—0i), ecam sin o= 72

702. HaiizuTe OCTDBIA YroJ X, €CJIu:

a) tgx=ctg22°; 0) cos(90°-x)=0,5.
703. HaiizuTe OCTPBIA Yroa X, eClId:

a) ctgx=tgl4°; 0) tgx=ctgx.
704. Vit A u B — ocTpble YIVIBI IPAMOYTOJBHOTO TPEyroJbHUKA.
Hartinure:

a) tg A, ecan SinB:L;
5

0) sin B, eciu ctg A= \/g;
B) sin® A +sin® B.
705. Haiinure:
a) sino, cosot u tgo, ecan tg(90°—0c)=§;
6) cos’ o+ cos?(90°—q) .

706. CymmMa KOCHHYCOB OCTPBIX YIVIOB IIPAMOYTOJBHOIO TPEYTOJbHUKA
paBHa b. HaliguTe cyMMy CHUHYCOB 3THUX YTIJIOB.
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YpoBeHb B

707 (onopHasq). IIpu 6o3pacmaHuu 0cmMpozo Yy2ia CUHYC U MAHZEHC
amozo yzaa 603pacmaiom, a KOCUHYC u Komawzenc ybOwvieéatom. Jlo-
KasKuTe.

—> 708. CpasHure:
a) sin23° u cos65°% 0) tg36° u ctg64°.
709. BrruncianTe 3HaueHUEe BBIPAKEHUS
tg15°-tg30°-tg45°-tg60°-tg75° |
—> 710. Joxa:xure, uro tgl°-tg2°-...-tg88°-tg89°=1 .

@ NMOBTOPEHWUE NMEPEA U3YYEHUEM § 21

TeopeTuyecknm matepuman

° IPAMOYTOJLHBIN TPEYTOJIbLHUK; 7 wrace, § 17

® TpuUroHoMeTpuuecKue PyHKIIUU 7 xrace, § 19
OCTpOro yrIJia.

3agaun

711. BricoTa paBHOGEIPEHHOIO TPEYTOJbHUKA, IIPOBEJEHHAA K OOKOBOM
cTopoHe, paBHa 6 cm. Haligure miomans TPEyroJbHUKA, €CAU YIOJ
IIpU ero OCHOBAHUU PaBeH 75°.

712. Haiigure niomajb paBHOOEAPEHHOIO IPAMOYTOJBHOTO TPEYTOJb-
HMKAa, HAWMMEHbIIasA BBICOTA KOTOPOI'O PaBHA d.



§ 21. PewmeHne npsAMOYronbHbIX
TpeyrosibHUKOB

o
C b A

Puc. 175. Coornomenusa
Me:KIy CTOPOHAMH M yT-

JlaMU IIPAMOYT'OJIBHOT'O Tpe-

YTOJIbHUKA

21.1.HaxoxpeHne HensBeCTHbIX
CTOPOH MPSMOYrofibHOro

TpeyronbHMKa

Ilycts maH mpAMOYTOJIBHBIN TPEYTOJIBHUK C Ka-
TeTaMd @ W b, TUIIOTEHY30#1 € U OCTPBIMHU yTIJa-

mu o u B (puc. 175).

3HadA rpaJycHYI0 Mepy yIiia O U AJUHY JI000MH
W3 CTOPOH TPEYTOJbHUKA, MBI MMeeM BO3MOKHOCTD
Ha¥WTH JBe OPyrue ero CTOpoHbI. IlpaBmia HaXO0X-
MeHUsS HEW3BEeCTHBIX CTOPOH MPSIMOYTOJLHOTO Tpe-

YTOJIbHUKA HEIOCPEJCTBEHHO CJEAYIOT M3 OIperese-

HUN TPUTOHOMETPUUYECKUX (DYHKIIUH M MOTYT OBITH
0000IIIeHbI B BUE CIIPABOYHON TaOJIUIIHI.

WUckomas cTtopoHa Cnocob HaxoXxpeHus dopmyna
Karet, mpoTuBoexaiinii yriay O, paBeH:
IIporuBosieskaIiii | ® TPOM3BENEHNIO THIOTEHY3hl HAa Sino; | a=csino
KaTeT ® TIPOM3BENIEHNI0 IIPUJIEKAIIEr0 KaTeTa a=btga
Ha tgo
Karer, mpuie:xamiuii ¥ yriy o, paBeH:

. ® IIPOM3BEIEHUIO TUIIOTEHY3bI Ha COSO.; | b=ccoso
IIpunesxamninmic a
KaTeT ® OTHOIIEHMWIO IIPOTHUBOJIEKAINEr0 KaTeTa =

K tgo tgo

I'unorenysa paBHa: a
® OTHOIIEHHUIO IIPOTHUBOJIEIKAIIEr0 KaTera | ¢ =—

T'unorenysa K sino; sino
® OTHOINIEHMIO IIPUJIEKAIIEro KaTeTa| ¢= b

K CcosO cosa
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3amMeTuM, UTO IJIA HAXOKACHUSA HEU3BECTHBHIX
CTOPOH IMIPAMOYTOJBLHOT'O TPEYTOJbHUKA MOMKHO WC-
MoJIb30BaTh U ctgo (COOTBETCTBYIOIIME IIpPaBUJIa
1 (POPMYJIBI HOJYUUTE CAMOCTOSTEILHO).
3amoMuHATE COAep:KaHUe CITPABOYHOM Tabsiu-
bl He oOsazarenbHO. [ HAXOMKIEHUS HEM3BECT-
HOII CTOPOHBI IPSIMOYTOJBHOTO TPEYTOJbHUKA MOMKHO
JIeficTBOBATh IO TAKOMY ILJIaHY.
1. BreibpaThb opMyIy OmpefesieHus TOH TPUTO-
HOMETPUYECKON (YHKIINU JAHHOTO YIJIa, KO-
TOpas CBABLIBAET MCKOMYIO CTOPOHY C M3BECT-
HOM (9TOT STal MOXKHO BBITIOJHUTH YCTHO).
2. Boipasuts u3 5Toi (OPMYJILI HMCKOMYIO
CTOPOHY.
3. IlpoBecTy HEOOXOAMMBIE BLIUNCJICHUS.

3anava
B npamoyronbHom TpeyrosibHUKe ¢ runoTeHyson 12 m
HaliauTe KateT, npunexawmii k yrny 60°.

PeweHue
c TTycTb B MpSAMOYrOSIbHOM TpeyronbHUKe (CM. pUCYHOK)
a a=60° c=12m. Haliaem kater b.
ol b
C 5 A TTockonbKy coso = < T0 b=ccosa, T.e.
[Puc. 175] b=12c0s60°=6 (m).

OtseT: 6 M.

21.2. MNpumepbl pewieHNa NPAMO-
YyrosibHbIX TPeyronbHMKOB

Pewwumv mpeyzonvHukx o3HauaeT HAWUTU ero
HEeM3BECTHBIE CTOPOHBI M YIJVIBI II0 M3BECTHBIM CTO-
poHAM MW YIJIaM.

IIpamoyronbHBIN TPEyroJAbHUK MOMKHO pe-
MIUTH II0 CTOPOHE ¥ OCTPOMY YIJIy WJIW II0 ABYM
cropoHaMm. PaccmoTpuM nmpuMepbl KOHKPETHBIX 3a1au
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[Puc. 175]

[Puc. 175]

Ha pelrneHne IIpaMOYIrOoJbHBIX TPEYIOJIbHUKOB, IIOJIb-
3ysich obosHaueHuAMU pucyuka 175. Ilpu sTom moro-
BOPHMCA OKPYIVIATH 3HAYEHUNA TPUTI'OHOMETPHUYECKUX
(yHKIUNA 10 THICAYHBIX, AJUHBLI CTOPOH — MO CO-
TBIX, a4 TPaAyCHbIe Mephl YIJIOB — [0 eOUHMHII.

3anaua 1
Pewute NpamoyronbHbI TpeyrofibHUK MO rUNOTeHy-
3e ¢=10 u octpomy yrny o =50° (cm. pUCYHOK).

PeweHue
TToCcKONMbKY CyMMa OCTPLIX YFfIOB MpPSMOYFONbHOrO
TpeyronbHuka pasHa 90° 10 B =90°-50°=40°.
TTockonbky sino =, To a=csina,

C

T.e. a=10sin50°=10-0,766 =7,66,

b
TTockonbky coso=—, 10 b=ccosa,
C

T.e. b=10cosb0°=10-0,643=6,43.

3anaua 2
Pelunte NpamoyrosfibHLIN TpeyrosbHUK no kateTy a =6
u octpomy yriy PB=22° (cm. pucyHok).

PeweHue
TTocKONbKy CyMMa OCTPLIX YFfOB MPAMOYrOSIbHOTO

TpeyronbHuka pasHa 90°, 1o o =90°-22°=68°.
a

TTockonbky cosf = 5, TO c= ,
c cosP
6 6
Te C= = =~6,47.
cos22° 0,927

TTockonbky ng=3, 10 b=atgp,
a
T.e. b=61922°=6-0,404 =2,42
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B
c
a
o
C b
[Puc. 175]
B
C
a
o
c b
[Puc. 175]

222

3anaua 3
Pewunte npamoyronbHbIM TpeyronbHUK MO FUMOTeHy-
3e ¢=13 u katety a=5 (cM. puUcyHok).
PeweHue
TTo Teopeme TTugaropa b =+/c? —a? ,
Te. b=+v13 -5 =12.

] a . 5
TTockonbky sino=—, T0 smoc:E:O,385, oTKyAa
c

o=23°
TToCcKONMbKY CyMMa OCTPLIX YrfIOB MpPSMOYFONbHOrO
TpeyronbHuka pasHa 90° 10 B=90°-23°=67°,

3anaua 4
PelwmnTe NpaMOYroMbHLIN TpeyrofibHUK MO KaTeTam
a=8 u b=15 (cm. pucyHok).
PeweHue
To Teopeme Tlugaropa ¢ =+a®+b?,
Te c=+8+15° =17.

8
TTockonbky Tgoc=%, TO TgOC=E'-0,533, oTKyAa

o=28°
TTocKONbKy Cymma OCTPLIX YFNOB MPSAMOYrOJSIbHOTO
TpeyronbHuka pasHa 90° 10 B =90°-28°=62°.

Ha ormenbubIX sTamax permieHus sagad 1—4
MOKHO WCIIOJIb30BaTh Apyrue cmocobbl. Ho cimemyer
3aMeTUTh, YTO B TOM CJyuae, KOrja OfHa M3 ABYX
CTOPOH TpeyTroJbHUKA HalifeHa MTPUOJUIKEHHO,
I 0ojiee TOUHOrO HAXOMKIEHUS TPEeThell CTOPOHBI
1e1eco00pPas3Ho MCIOJb30BATEL OIpPEeIeIeHI TPUTOHO-

MeTPUUYEeCKUuX (YHKITUH.
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@)
oo g

Puc. 176

B C

Ol 0
A H F D

Puc. 177

21.3. NMpuknagHble 3apa4yun

Paccmorpum mpuMephl TPUMEHEHUS PeIIeHUs
TPEYTOJHHUKOB B NMPAKTUYECKUX 3aZadax.

3aaava
HaliauTe BbIcOTy AaHHOro npeameta (puc. 176).
PeweHue
Ha onpepeneHHOM paccTosiHUM OT AGHHOTO MpeameTa
BbIbepem TOUKy A U usmepum yron BAC.
TTockonbky B npsmoyronbHom TpeyronbHuke ABC

BC
tgA = — -
g i 10 BC = AC1gA.

[ns onpepeneHus BbLICOTHI MpeAmeTa Heob6XOAUMO
npubaemutb k BC Bbicoty AD npubopa, ¢ nomo-

WbFO KOTOpPOro usmepsancs yron. CriefoBatenbHo,
BE = ACtgA+AD.

3anava
HacbInb woccerHoW poporu umeet wWupuHy 60 m
B BepxHel 4acTu u 68 M B HUXHeld. HailauTe BbICOTY
HACLINW, eCNX YrMbI HAKNTIOHA OTKOCOB K FOPWU3OHTY
pagHbr 60°.

PeweHue
Paccmotpum pasHobeapeHHyto Tpaneumro ABCD
(puc. 177), 8 koTopoir AD|BC, AD=68m, BC=60m,
ZA=/D=60° Tlposesem sercoter BH u CF. Tlo-
ckonbky BC=HF u AH=FD (pokaxute 310 camo-
ctoatenibHo), To AH=FD=(68-60):2=4 (m).
B tpeyronbHuke ABH /H=90°, ZA=60°, AH=4m.

TTockonbky tgA = i—:, 10 BH=AHtgA,

T.e. BH=41g60° =43 ~ 6,93 (m).
OteeT: * 6,93 Mm.
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BOI'IpOCbI n 3agaydium

@ YCTHbIE YINPAXHEHNA

713. Mo:xHO U pPemuTh IPAMOYTOJIbHBIA TPEYrOJILHUK IO ABYM CTOPO-
HaM; IO ABYM yriaam?

714. B npsamoyronbHoM Tpeyroabauke KMN
(puc. 178) usBectunl Karer MN u yron K. Ber-
pasuTe uyepe3 HUX BTOPOW KaTeT U T'UIOTEHY3Y
TPEeyroJbHUKA.

715. Tloabsysace pucyakom 178, ompegmenute, Ka-
KNe U3 JAHHBIX YTBEPKACHUI BEPHBIL:

K

o

a) KN =22 6) MK = KN sino;
sina M a N

B) KN = MNtgo; r) MN = KM Puc. 178

ctga

@ ’PAOUNYECKUE YIMPAXHEHUA

716. Haueprure IpAMOYIrOJbHBIA TPEYTOJBHUK U WM3MepbTe B HEM I'H-
IIOTeHY3y W OCTPBIN yroJ. Pemmre maHHBIN TpPeyroJbHUK. IIpoBepbTe
TIOJIyUYeHHbIE Pe3yJIbTAThl M3MEpPEeHUEM.

—> 717. HauepTute IpAMOYTOJILHBIH TPEYTOJbHUK U U3MepbTe ero KaTeTsl.
Pemure namnabil TpeyroabHUK. IIpoBepbTe MOJTyUeHHBIE PE3YJIbTATHI 13-
MepeHU’EeM.

@ NMACbMEHHDbIE YTNPAXXHEHUA
YpoBeHb A

718. B npaMOyroinbHOM TPEYTOJLHHKE KaTeT AJIMHON 7 CM ABJIAETCA
nmpuaexamuM K yrry 60° Haifimure rumoTeHy3y TpPeyroJbHUKA.

719. B npsamoyroapHOM TpeyroJIbHUKE THIOTeHy3a pasHa 20 cM, a CHHYC
ogmoro m3 yrioB paBex 0,6. HaliguTe xaTeThl TpeyroJbHUKA.
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~> 720. B npsaMOyroJbHOM TPeyroJbHUKEe I'MIIOTeHYy3a PaBHA 8 CM, a OQUH
u3 KareToB — 4+/2 cm. Haligure ocTpble YIVIbI TPEYTOJbHUKA.

721. Pemnte npAMOYTOJALHBIA TPEYTOJILHUK! II0 TUIIOTEHY3€ M OCTPOMY

yIoaIy:
a) c=8, o =30% 0) ¢c=10, o =42°

722. PemnTe npAMOYTOJNBHBIM TPEYTONBHUK II0 KaTeTy U OCTPOMY YIUIY:
a)a=2, B = 45°% 0) a=4, o =18°

—>» 723. PemmTe NpAMOYTOJLHBIH TPEYTOIBHUK, €CJIM:
a)c =12, o =28% 0) a=38, p=40°

724. Pemivte npsAMOYTOJbHBIN TPEYTOJIBHUK II0 TUIOTEHY3€ M KATeTy:

a) c=9V2, a=9; 6) c=25, a=24.
725. Pemnte npAMOYTOJNBHEIA TPEYTOJLHHAK IO JBYM KATeTaM:
a) a=6+3, b=6; 6) a=9, b=40.
—> 726. PemmTe NpAMOYTOJBHBIH TPEYTOIBHUK, €CJIN:
a) a=6, c=10; 6) a=5, b=+/11.
727. Orpesok BD — BBICOTAa IPAMOYTOJBLHOrO TpeyroabHuka ABC,
IIpoBeJleHHasT K runorenyse. Jloxkakute, utro ADtg A= DCtgC.
—> 728. Orpesokx BD — BbicOoTa IIPAMOYIOJBHOIO TpeyroabHuka ABC,
IIpOBeieHHAA K TUmnoTeHy3e. okamkuTe, 4TO D =ACcosA.

sin A

YpoBeHb b

729. [lnarosans nIpaMOyroabHHKa pasHa 10, a yroa MesxAy AuaroHa-
aavu — 40° Haifimure cTOPOHBI MPSAMOYTOJIbLHUKA.

730. Cunyc yria Opu OCHOBAHMHM PaBHOOEIPEHHOTO TPEyTOJbBHMKA pa-

8 o
BeH —, a BBICOTA, IIPOBEJEHHAA K OCHOBaHMIO,— 16 cm. Haiigure ocHo-
17

BaHHe TPEYTrOJbHUKA.

—> 731. Ouaromanu pom6a pasubl 10 cM u 24 cm. HafiguTe yrinl pomoéa.

! B sagauax 721—726 wmcmoab3yioTcsa o0o3HaueHUs pUCyHKa 175.
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732. Orpesok BD — BBICOTA IPAMOYTOJBHOIO TpeyroabHmKa ABC,
IIpOBeJieHHAsA K ruioTeHyse. Pemure tpeyroibhurk ABC, eciu:
a) BD=43, ZDBC=60°; 6) AD=9, £C=10°.

—> 733. Orpesok BD — BhIcOTa IIPAMOYTOJBHOTO TpeyroabHumka ABC,
IIpoBefleHHaA K runoreHyse. Pemwute tmpeyroabuuk ABC, eciau
BD =3, DC=4.

734. OcHOBaHNA IPAMOYTOJILHON Tpalenuu paBHBL 8 m 12, a Tymoi
yron — 110° Haiizure GOKOBBIE CTOPOHBI TPATEI[UM.

—> 735. B paBHOOezpeHHOI Tpamenuu yroJ IIPH OCHOBAHMHU paBeH 135°,
MeHbIIlee OCHOBaHNE M OOKOBAs CTOPOHA PaBHEI cooTBeTcTBeHHO 8 u 10.
Hafinure cpemHO0 JUHUIO TPAIEIUHU.

736. Tens ot cronba BeicoToil 11 M pasHa 4,4 M. BelpasuTe B rpagycax
BeicoTy COJIHIIA HAJ TOPU30HTOM.

—> 737. HaiizuTe yrosa mogbeMa TOPHOTO IOcce, ecau Ha paccTogann 400 M

BRICOTA IIOA'bEMa paBHaA 28 M.

YpoBeHb B

738. Pemnre npsaMOyroJbHBIA TPEYTOJbHUK II0 CYMMe KATeTOB M. U OCT-
pomy yriy o.

~> 739. PemmTe IpAMOYIOJbHBLIH TpPEyTOJbLHUK II0 PA3HOCTH OCTPHIX yT-
JIOB () U TUIIOTEHYy3€e C.
740. BricoTa NIpAMOYTOJILHOIO TPEYTOJbHUKA AEJUT TI'UIOTEHY3y B OT-
vomrenuu 1 :3. HafimuTe ocTpble YIIBI TPEYTOJbHUKA.
741. Ha pucysre 179 mnorasaH cnoco0 M3MepeHUs BBICOTBI IIPEMETA,

OCHOBaHIe KOTOporo HemocTymHo. Haiigure sty BBIcOTY, eciaiu AB=d,
ZCAD=0, £CBD=.

Puc. 179

—> 742. KareThl nIpAMOyroJbHOro TpeyroibHuKa paBHbl 80 u 40. Haiigure
YroJ MeXXIy MeANaHONW W BBICOTOW, IPOBENEHHLIMM K TMIIOTEHY3e.
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3apaum ans NOAroToBKU K KOHTponbHoW pabote N° 4

J2

1. Haiipure sinA u tgA, ecium cosA=——.
2

2
cos o

2. VmpocTture BhIpaXKeHUe .
(1-sino)(1+sinao)

3. Broruucaure 2sin60°+4cos60°—ctg30°—2tg45°.

4. B npsaMOyroJbHOM TpPeyroJbHUKe HpoTUB yria 60° JIeuT Karer
mnunoii 18 cm. HaiiguTe BTOPOH KaTeT M TUIOTEHY3y TPEYTrOJLHUKA.

5. B npsaMoyroasHOM TpeyroibHUKE THIIOTeHy3a paBHA T4 C¢M, a CHHYC

12 “
OIHOTO M3 yIJIoB — . HaliuTe mepuMeTp TPeyroJbHUKA.

37
6. Bousbmas GoKOBas CTOPOHA OMMCAHHOW INPAMOYTOJBHOW TpaIeruu
paBHa ¢, a OCTPBI yroa paBeH o. [{oKaKkuTe, UTO CpegHAA JMHUA

c (1 +sin oc)
Tpalenmuyu paBHa ———.



Ntorn rmasbl IV
MUTOroBbIA OB30P TJ1ABbI IV

CuHyc
Cunycom
oCTpoOro yria o
Ha3BIBAETCA OTHO-
IIleHWe IIPOTHUBO-
JIEXKAIIeTO KaTeTa

KocuHyc

Kocunycom
ocTporo yria o
Ha3bIBAETCA OTHO-
IIeHue NpPUJIeKa-
IIero Karera K I'-

TaHreHc
Tanzencom
OCTPOTO yrjaa o
Ha3bIBAETCS OTHO-
IIeHNe IIPOTUBO-
JIeXKAIIero KaTeTa

KoTaHreHc
Komanzencom
ocTporo yria o
Ha3bIBAETCA OTHO-
IIeHNe IIPHJIeKa-
IIIero KaTeTa K IIpo-

K TUIIOTEHY3e: TIOTEHY3eE: K IPUJIEeXKAIIEMY: THUBOJEKAIIEMY:
. a b a b
sino=— cosOL=— tgo=— ctga=—
C Cc

b a
@
P ic a a
b b b
prrouomeprquKme TOoXAecCcTBa

S G R =] S Dopmynve dononnernus

tgo= sin(90°-a) =coso
tgo-ctgo=1 cosa c0s(90° —a) = sina
ctga= cos QL tg(90° —a)=ctga

sin o

ctg(90°-a)=tga

3HayeHnsi TPUroHOMeTPUYECKNX (PYHKLUN HEKOTOPbIX YrioB

o 30° 45° 60°
- 0 V2 3
sino ~= NO
2 2 2
NE) V2 1
coso — —
2 2 2
tgo % 1 J3
V3
ctga \/§ 1 T
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Wtorn rnasbl IV

Cxema pelueHus

3apaua
W3BecTHBI
TUIIOTEHY3a
M OCTPBIN yTOJ

WsBecTHEBI
KaTeT
U OCTDPBIH YTOJ

N 3BecTHBI
TUIIOTEHY3a
U KaTeT

N 3BecTHBI
IBa KareTa

B

Ycnosue

Iamo:

AB = ¢,
ZA=0,
Z£C=90°.
Haiiru:

4 ZB, AC, BC.

JIEN: (oK

BC = a,
ZA=0q,
Z£C=90°.
Haitru:

A 4B, AB, AC.

Iamo:

BC = a,
4B=8,
ZC=90°.
Haiiru:

4 ZLA, AC, AB.

Hano:

BC = a,
AB = ¢,
ZC=90°.
Haiirn:

A AC, LA, /B.

HaHo:

BC = a,
AC = b,
Z£C=90°.
Haiirn:

4 AB, LA, /B.

B9 =

ZB=90°-q
AC =ccoso
BC =csino

/B=90°—q,
AB=-2

sina
a

AC=

tgo

ZA=90°-B
AB=_2

cosf

AC=atgp

AC=+c*-a’

. a
. sSinA=—
C

£ZB=90°-ZA

AB=+a?+b*

a
. tgA=—
S b

£ZB=90°-ZA
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9 KOHTPOIJIbHbIE BOINPOCHI K IMABE IV

230

1. [MaiiTe ompeneneHue cuHyca, KOCHHYCAa M TAHTEHCA OCTPOro yrIja
IPSAMOYTOJBHOIO TPEYToJbHUKA.

2. JlokaskuTe OCHOBHOE TPUTOHOMETPHYECKOE TOKIECTBO.
3. JloxaskuTe (HOPMYJBI JONOTHEHHUS.

4. HazoBuTe 3HAUeHUs TPUTOHOMETPUUYECKHX (QPYHKIUH yrios 30°,
45°, 60°.
5. Onumwure pemieHMs IPAMOYTOJBHOIO TPEYTOJbLHUKA:

a) 0 TUIOTEHY3€ U OCTPOMY YTJIY;

0) IO KaTeTy W OCTPOMY YTIJY;

B) II0 TUIIOTEHY3e U KaTeTy;

r) IO JBYM KareTaM.

AOMNOJIHUTEJIbHbLIE 3AJA4YN K TNABE 1V

743. Croponsl mapaJjuiesorpaMMa paBHBI 442 c¢M um 8 c¢M, a OCTpHIA
yroa — 45° HailiguTe BBICOTHI M ILIONAAL IIapaJjijejorpaMMa.

744. Pagunyc OKpY:KHOCTH, BIIMCAHHOI B POMO C OCTPBIM YIJIOM O, pa-
BeH r. Haligure cTOpoHY M ILIOIIagb poMOa.

745. Cropona TpeyronpEuEa pasHa 10, a mpmieskammue K Hell yIVIbl —
30° u 45°. Haiimure Ipyrue CTOPOHBLI TPEYTOJbHUKA.

746. Eciu 1Ba OpAMOYTONBHBEIX TPEYTOJLHHKA MMEIOT PABHEIC I'HIIOTE-
HY3bI, TO CHHYCHI MX OCTPBLIX YIJIOB IIPOIIOPIIMOHAJBHBI ITPOTHUBOJIEIKA-
M KaTeTaM, a KOCHUHYCBI OCTPBIX YIVIOB — IPUJIEKAIIUM KaTeTaM.
Hoxrasxure.

747. Buccexrpuca, IpoBeleHHAsA U3 BePIIMHBLI OCTPOTO yIya O IpH-
MOYTOJBHOTO TpeyroJbHUKa, paBHa [. HaiiguTe rumoreHysy Tpe-
YrOJbHUKA.

748. Ha sckanatope KueBcKoro MeTpomoJuTeHa IMHPUHA CTYIEHLKU
paBHa 40 cm, Beicota — 30 cm. OmpeznenuTe yroJa HaKJIOHA 9CKaJaTopa.
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WNtorn rnaebil IV

749. Ha paccrogauu 700 M OT TOYKH OTPBIBA CAMOJETa OT 3eMJIH pac-
TIOJIOXKEHBI AepeBbsA BbIcoTOM 24 M. Ilog KakmMm yIyioM MOJIMKEeH IIOJHU-
MaThCsA CaMOJIET, 4TOOBI He 3aJieTh AepPeBbeB?

3ap4aun NOBbILWEHHOWN CIIOXKHOCTU

750. ToxaxkuTe, 4TO KATeTHl IPAMOYTOJBHOTO TPEYTOJILHIUKA U BLICOTA,
1 1 1
IpOBeJleHHAA K THIOTEHY3e, CBA3aHLI COOTHOIIEHHEM — =—+—.
a b
751. B paBHOOeIpeHHOM TpeyTOJIbHUKEe KOCUHYC YIJa IIPU BepIIuHe
paBen a. HaliguTe TaHTeHC yIriia MeKIy OCHOBAHMEM U BBICOTOH, IIPO-

BeJIeHHON K OOKOBOI CTOpOHe.

752. B tpeyroapauke ABC AB= BC, a Beicora AE B 1Ba pasa MeHb-
e BeicoTbl BD. HalimuTe KocuHYC yIyia IpU OCHOBAHUM TPEYTOJHHUKA.

753. JIBe OKPY:KHOCTH, PACCTOAHME MEMIY IIEHTPAMHU KOTOPBIX PaBHO d,
KacaloTcs BHEITHHMM oOpasoM. HaiiguTe paamychbl 3THX OKPY:KHOCTEH,
ecaM YroJ MeXKJy HMX OOIIMMHM BHEITHUMH KacaTeJbHBIMU paBeH 20..

754. Haiinure sin75°.

©-RANOK



UcTopunyeckaa cnpaBka

YMeHue pellaTb TPeyrosibHUKM HeobXxoammo npu
PAaCCMOTPEHUN MHOTUX MPaKTUYeCKUX 3a[4a4, BO3-
HUKaloWMX B CBA3M C NOTpebHOCTAMU reorpadum,
aCTPOHOMUMK, HaBuraumm. MO3TOMY 3neMeHTbl Tpu-
FOHOMETPUN NOoABUNUCH elle B [peBHeM BaBuoHe
B MEePUOL NHTEHCMBHOIO Pa3BUTUA aCTPOHOMUMN.

B pabote rpedveckoro yyeHoro Mronemes
«Anbmarect» (Il B. H. 3.), roe M3NoxeHa
aHTVYHas CMCTeMa MUpa, COAepXaTcs =
3NeMeHTbl  cepu-
4eCcKoW TPUroHO-
MeTpUK.

MrTonemen

B [peBHen lpeunn BMECTO CMHYCa yrna o paccMaTpu-
BanM ANMHY XOpAbl, COOTBETCTBYIOWEN LEeHTPasbHOMY

yrny 2c. [LencTBUTeNbHO, eCin paanyC OKPYXKHOCTU el - v
paBeH eduHMUe, TO sinol M3MepseTcss MOMOBUHOM Ta- 4w --'#"*". B o
Kon xopabl (MpoBepbTe 3TO CaMOCTOsTeNbHO). [lepBble R ——"
TPUroHoMeTpuyeckme Tabnuupl Obinn coctaBneHsl Mmn- = 3 e e L2
napxom Bo Il B. H.3. E&rf e
W~ —l



CVHYC M KOCWHYC KaK BCMOMOratefibHble BenYMHbl NC-
MOSIb30BaNNCh MHOAUUCKMMM MaTemMaTkamMun B V B., a TaH-
FEHC 1 KOTAHreHC BrnepBble NOsBUAMCH B paboTax apad-
cKoro matematuka X B. ABy-anb-Bedbl.

Kak oTAenbHbIM pa3gen MaTteMaThKX TPUFOHO-
MeTpus BblAennnacb B MPOW3BedeHusX nepcunm-
ckoro yveHoro HacpeppmHa Tycu (1201-1274),
a CUCTEMHOE W3NIOXKEHVE TPUTOHOMETPUM MEepPBbIM
13 eBponenueB NpeacTaBmil HemeLKnm
mMatemMatnk 1 mexaHuk MoraHH Mion- PervoMoOHTaH
nep (1436—1476), Gonee M3BeCTHbIN

no4 MncesOoHVMOM PermomMoHTaH.

CoBpeMeHHylo opMy M3NOXEHUS U COBPEMEHHYIO CUM-
BOMMKY TPUroHOMETpUs npuobpena bnarogaps JleoHapay
Sunepy 8 XVIII B.

Kpome M3BECTHbIX BaM YeTbIpeXx TPUrOHOMETPUYECKMX
8 dyHKLUMIA MHOTga paccmaTpuBaloTCA elle ABE:

T 1
CeKaHC | secol =
cosa

1
M KOCeKaHC | cosecol = .
sino
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FMABA V. PelneHue nNpsiMOYyrosibHbIX TPeyrofbHUKOB

6 TEMATUKA COOBLUEHUA N PEDEPATOB
K MABE IV

M3 ucropum pasBUTUA TPUTOHOMETPUU.

TpuronomeTpryecKre TOMKIECTBA B TPEYTOJbHUKE.

l'eomeTpuueckne HepaBEeHCTBA, CBASAHHBIE C TPUTOHOMETPHUEH.
IIpumeHeHUE TPUTOHOMETPUUECKUX (GDYHKIIMHA IPU PEIIeHUU TPUKJIATHBIX
3amad.

AWN =

PEKOMEHAOBAHHbIE NICTOYHUKWN MHDOPMALINN

1. Tneiizep, I. Y. Ucropusa marematruku B mKoje. VII—VIII kaaces : ITocoGue
mia yuutenein [Tekct] / I. U. Imeiizep. — M. : IIpocsemenue, 1982. — 240 c.
2. Mepsnak, A. I. Tpurosomerpus : 3aJauHuK K IIKOJIbHOMY Kypcy [Texcr]
/ A. T. Mepsnak, B. B. Ilomouckuitr, E. M. Pabunosuu, M. C. Axup. — M. :
ACT-ITPECC: Maructp-S, 1998.

3. Ilpacomos, B. B. 3agaum mo mmammmerpuu. Y. 1 [Texcr] / B. B. IIpaco-
JgoB. — M3np. 2-e, mepepad. u gom. — M. : Hayxa : I'm. pexn. ¢us.-mar. JuT.,
1986. — 320 c. — (B-xa MaT. KpysKKa).

4. TIIpaconos, B. B. 3azauu mo mnamumerpun. Y. 2 [Texcr] / B. B. IIpaco-
goB. — Wan. 2-e, mepepab. u mom. — M.: Hayxa. I'm. pem. ¢us.-mar. jwur.,
1986. — 240 c. — (B-xa MaT. Kpy:KKa).

5. Cusamunckwuii, 1. X. HepaBencrsa B 3amauax [Texcr] / . X. Cusamius-
ckuii. — M.: Hayka, 1967.

6. Illapeirun, U. ®. Teomerpusa. 9—11 kaaccel : OT yueGHOI 3a7auu K TBOD-
yecKoil : Yueb. mocobue [Tekcr] / U. ®. lappirua. — M.: Ipoda, — 1996. —
(Bamaunuku «Ilpodsl»).

7. Ilknapckwmii, [I. O. T'eoMeTpuyecKkre HEPABEHCTBA W 3aJa4d HA MAKCHUMYM
u muaumyMm [Texct] / . O. xaapckuit, H. H. Yenmos, U. M. fArmom. —
M. : Hayka, 1970.

8. Kymmip, I. A. IloBepuennsa srpauenoi reomerpii [Texcr] / I. A. Kym-
mip. — K . : ®akTt, 2000. — 280 c. — (Cepisz «MaremaTuuui o6pii Yrpaium»).
9. MaremaTuuyna xpecroMarisa guas crapmux Kiacis. 'eomerpisa. T. 2 [Texkcr]
/ yuopan. JI. B. Kosaumoa. — K. : Pax. mxk., 1969. — 383 c.

10. Maremarnuna xpecromaria mia 6—8 wximacis. T. 1 [Tekcr]. — K. : Panm.
mk., 1968. — 320 c.

11. Imrepuer-6i6miorexa MITHMO. http://ilib.mirror0.mccme.ru/



NMPUNOXXEHUSA

MpunoxeHue 1. 0606weHHaa Teopema Paneca
M nnowaab NpPsMoyrofibHMKa

B xome moKasaTelbCTBA HEKOTOPBIX TI'€OMETPUUYECKUX TEOPeM HCIIOIb3Y-
eTcs IpoIenypa OeseHHs OTpe3Ka Ha HEeKOTOpOoe KOJMUYEeCTBO PABHBIX UYaCTell.
OTO IIO3BOJISIET IATh UKCJIOBLIE OIEHKU B BUE HEPABEHCTB M C HX IIOMOIIBIO
[IOJIYYUTh IPOTHUBOPEUHE.

B Kypce reomerpum 8 KJjacca TaKOH IOAXO[ I1eJeCO00PasHO MPUMEHUTH
JUIT TOKa3aTeJbCTBa ABYX NPUBEJEHHBIX HUKE TEOPEM.

Teopema (0006weHHas Teopema Daneca)

MapannenbHble NpsiMbie, NepeceKkalL e CTOPOHbI yria, OTCEKAIOT Ha CTO-
pPOHaX 3TOro yrfia nponopuuoHasnbHble OTPe3KU.

JJoka3aTenbCcTBO
[0 Ilo mammeiM pucyHka 180 poxaxkem Tpu

bopmynbr:

AC  Ac, AB  AB

) AC_4G, 9) AB_ 4B, K
AB AB, BC BC, y B1 c Cl d l)1
BC BC

3) —=—"—+ Puc. 180. OGobmennas

CD (D, Teopema Paseca
Hokaxxem cHauajna gopmyray 1.

IIycts orpesok AC MOMKHO pasfeiudTh HA N PaBHBIX OTPE3KOB TaK, UTO
OIHA W3 TOUEK JeJIeHWs COBIIAJET C TOUKOW B, mpuueM Ha oTpeske ABOyayT
JIeKaTh m TOYeK aeseHud. Torga, mpoBend yepes TOYKU AeJIeHUSA IPAMbIe, Ia-
panensaele CC,, o Teopeme Paneca mosyuum fgesenue orpeskos AC, u AB,

AC n AC,
COOTBETCTBEHHO HAa 71 M M PaBHBIX OTPE3KOB. CJIeI[OBaTeJII:HO, —_— == N
AB m AB,

1

YTO W TpebOBaJIOCh IOKA3aTh.
Ecau ommcanmoe genmenme orpeska AC HEBO3MOMKHO, TO JOKasKeM (op-

AC AC AB
myay 1 or mporuBHoro. Ilyctb — #—, T.e. AB# AC-—-.
AB AB AC

1 1

1

o AB,
Paccmorpum cayuaii, korma AB> AC-
AC

1

(mpyroii ciayuaii pacCMOTPUTE

CaMOCTOHTeJIBHO).
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MpunoxeHus

OTraoxkuM Ha oTpe3xke AB  0Tpes3oK
AP:AC-%<AB (puc. 181).

A

PasobbeM orpesok AC Ha Takoe Koamuectso A
PABHBIX OTPE3KOB !, 4TOOBI OJjHA M3 TOUEK JeJeHud X
mormasia Ha orpe3ok PB. IlpoBegem uepes Touku ne- Puc. 181. K noxasarens-
JeHus npsmsele, napasrenbusie CC,. Ilycrs mpsmas, CTBY 06obmienHoll Teopemsl
npoxopsAmias uepes Touky X, mepecexaer siyu AC, Paxeca

AX AY o
B Touke Y. Torma mo gokasaHHOMY —— =——. YUWUTBIBas, YTO B ITOH
AC  AC,
AP AB AB
npornopriuu AX > AP u AY < AB,, umeem: —<—, T.e. AP<AC-—.
AC AC AC

1 1

ITO HEPaBEHCTBO IPOTHMBOPEUUT BBIOOPY MauHBI oTpeska AP. CremoBaTesnbHO,
(dopmysna 1 mokasaHa ITOJTHOCTBIO.
Hoxaxxem ¢opmyabl 2 u 3. Ilonb3ysachk obosHauenumamu pucynka 180,

a+x c+y a+b+x c+d+y
mo gopmyne 1 nmeem = u = . PagmenuB B KamzIom
x y a+x c+y
a c
W3 JTUX PABEHCTB YNCJUTEJb HA B3HAMeHATeNlb, moayumm: 1+—=1+—,
a ¢ b d b d * y
Te. —=—; 1+ =1+ , T.€. = .
x oy a+x c+y a+x c+y
a b c d a a+x c c+y a c
Orcroma —: =—: , T.e. —- =—- , umm — =—, Takum
x a+x y c+y b x d vy b d
a C

a C
o0pas3oM, AOKas3aHO, UTO — = U —=—, T.e. GOPMYJLI 2 U 3 BBITIOJHSIIOTCS.
x oy b d
Teopema moxasama moaHocTbio. M

W3 Kypca MaTeMaTWKH 5 KJacca M3BECTHO, UTO
IJIOIIAIb IPAMOYTOJbHIKA PAaBHA IPOM3BEIEHUIO IBYX
ero cocenHux ctopoH. Tak, Ha pucynke 182 mam mps-
MOYTOJBHUK 3X5H, KOTOPHIH meauTcss Ha 15 KBaj-
paToB miomanbpio 1. CiemoBaTesbHO, IO aKCHOMaM
IUIOIAAM, ero IUOLanb paBHA 15 KB. ex., To ects PucC. 182.
3x5 kB. en. TaKUM CIIOCOBOM JErKO HAWTH ILIOMAgL LLPAMOYTOTBHIK 8x3

1
! IInvHa KasKAOro M3 9TUX OTPE3KOB MOXKeT ObITh pPaBHA, HAIpuMmep, — PR.
2
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MpunoxeHus

MIPAMOYTOJBHUKA, Y KOTOPOTO AJWHBI CTOPOH BBIPAYKEHBI JIIOOBIMU IT€JTBLIMU
yncaamMu. Ho cupaBemIuBOCTEL 9TOH (POPMYJLI IPKU YCJIOBUU, UTO AJUHBLI CTOPOH
NPSAMOYTOJIbHUKA He ABJAIOTCA IEJBIMYM YUCJIAMU,— COBCEM HEOUEBUAHAS TEO-
pema. Jlokaskem ee.

Teopema (dpopmyna nnowagm NpIMoyrosibHUKa)

Mnowapb NpsaMoyronbHMKa paBHa NPOU3BEAEHUI0 €ro COCeAHUX CTOPOH:
S=ab,rpe a u b — cTOpoHbI NPSIMOYroJIbHUKA.

[oka3aTenbCTBO

[ TokasxkeM cHayaJia, UYTO ILIOMIALY MIPSAMOYTOJIBHUKOB C OZHHUM PaBHBIM
M3MepeHneM OTHOCATCA KaK IIWHBI IPYyTUX M3MepPeHui.

ITycts nmpamoyronpauku ABCD u AB,C,D umerot o0myo cTopory AD
(puc. 183, a).

B c B b C
B’ ¢ QR |y
B C L M
B, C, P =

P T
A D A D
a 0

Puc. 183. K noxasarenbcTBy (OpMyJabl ILIOMIAAN NPAMOYTOILHUKA

Paszobrem cTropony AB Ha n paBHBIX dacTeil. IlycTe Ha orpeske AB,
JIEXKUT M TOUYeK JesleHusd, IpUUeM TOUKa JesleHus B, mmeer HOMep m, a TOY-

AB,

m+1

ka B, — nHomep m+1.Torna AB,<AB,<AB,, oTKyza Z AB SAB <
n n

m AB, m+l m AB m 1
T.e. — < L < — < LS —+—.

n AB n ’ n AB n n

Tenmepsr mpoOBeJeM UYepe3 TOUKHU JAeJeHUA MNPAMBIE, IapajJiesib-
Hble AD.Onu pasgenar npaMmoyroabHuk ABCD Ha n paBHBIX MIPAMOYTOJbHUKOB
(T. e. TaKMX, KOTOpbIe COBMEIAIOTCA IIpU HaJoKeHUU). OUeBUAHO, UTO IIPAMO-
yroapHuK AB,C,D copep:xurca BHyTpu npamoyronbHuka ABC/D, a npsa-
moyronbHUK AB,C;D copep:xutr npamoyronabHuk AB,C D.
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MpunoxeHus

CaepoBarensro, S5, < Sup0p < Supen

m (m+1) m SAB‘C‘D m+1
VmeeM: ~—S,p0p < Supap < o Supopr — < < ,
n n n S e n
S
m o Pawer om 1
n S oo n n
AB SAB|C‘D

1

CpaBHUBAS BHIPAKEHUSA AJIS u , yoe:xJaemcsi, uTo 06a 9TH OT-

AB

ABCD

m m 1
HOIIEHUSA PACIOJIOMKEHBbI MeXay — U —+—, T.€. OTVINYAIoTCA He 0oJIbIIle UeM
n n n

1
Ha — (n — HaTypaJbHOe umco). [JoKkakeM OT MPOTUBHOTO, UTO STU OTHOIIEHUS

n
DaBHBEL.
[Ty SAB‘CAD ABl [y
JleficTBUTEIBHO, €CIM 9TO He TaK, T.e. |—a — =8>0, To Halimerca
SAECD AB
1 S AB | 1
TaKoe HATypasJbHOE WMcIo! n, uro —<9, T.e. d=|—2_1I<K—<3§. Ilo-
n S AB n

ABCD

JIyYeHHOEe IIPOTHUBOPEYNE JOKA3BIBAET, UTO ILJIOMIANY IPAMOYTOJbHUKOB C OTHUM
PaBHBIM M3MEPEHWEM OTHOCATCA KaK IJWHBI APYTUX W3MEDPEHWUI.

Paccmorpum Temepb mpamoyroibHuku ABCD co cropoHamMu a u b,
KLMN co croponavu b u 1 u kBagpar PQRT co croponoir 1 (puc. 183, 0).

b S a

SKLMN ABCD
Torga mo KOKasaHHOMY =—, =—.
1 S 1

PQRT KLMN

ITockoabry SPQRT =1 KB. el., TO, IEPEMHOKUB IIOJYUEHHbIE OTHOIICHUS,
umeeM S,p., =ab.

Teopema moxaszana. M

1 1 1 1
! BriGepem n>§, HANpUMep n = 3 +1, roe 3 — IeJiasg 4acTb Jpobu 5
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MpunoxeHus

MpunoxeHune 2. 3onoTtoe ceyeHue

C maBHUX BpeMeH JIOAM CTapaaNCch IO3HATHL MUP IYTEM IIOMCKa TapMOHUHI
u coBepiieHcTBa. OMHUM 13 BOIIPOCOB, KOTOPHIMU 3aJaBaJINCh ellle APeBHUe I'pe-
K¥, OBLI IOWCK HAWJIYYIIIero COOTHOIIEHNS HepaBHBIX YacTel OTHOTO Iiesoro. Ta-
KHM COOTHOIIIEHKEM elre co BpemeH IIudaropa cumraay rapMOHHUYECKOE [IeJIeHNe,
IPU KOTOPOM MEHBIIIASA YACTh OTHOCHTCS K OOJIBINeil, KaK OOIbIIAS UacTh OTHO-
cUTCS KO BceMy Iesiomy. TaKoe AeleHme oTpesKa Ha yacTu ommcaHo Bo II Kuure
«Hauan» EBrimna u HasBaHO OeneHuem 6 cpedHem U KpaiiHem OMHOULEHUU.

Paccmorpum pesnenme orpeska AB Toukoit C,
AC CB
mpu Kotopom — =—— (puc. 184). Ilycts pimHA OTpEs-
CB AB AaxC «x B
Ka AB paBHa a, a giuHa orpeska CB pasma x. Torma < y]

2 a
a—x _ X 2 2 _ X X _ _
=—, Te. x +tax—-a =0, [—|+—+1=0. Orcro- pyc. 184. Tesenue
x a a a .
orpeska AB B Kpaii-
x -1++/5 x ., HeM ¥ CpeJHeM OTHO-
ma —=———. IlockoasKy — >0, TO reoMeTpuUYeCKUi
a 9 a IIeHUN

CMBICJI UMeeT TOJLKO 3HaueHUue ~0,6 . 3uauur,

V5 -1
2

ecJH IJIMHA JaHHOIO OTPe3Ka paBHA 1, TO IpuW AejleHUM B KpallHEeM U Cpen-

HeM OTHOIIEeHUU ero 6ojblmas dacTh mpubausurenbHo paBHa 0,6. IlomyueHHOe
yncao 0603HAUAIOT rpeuecKoil OykBoil . Kpome Toro, wacto paccMaTpmBaioT

1 a s+l

U OTHOIIeHMEe Pp=—=—=—"=1,6. 3amerum, uro ® — mepBad OyKBa
¢ x 2

UMEHU IPEeBHETrPeuYecKoro CKYJbITopa Puansd, KOTOPHIM YacTO MCIIOJb30BaJI

TaKoe JieJieHne B CBOeM TBopuecTBe (B YACTHOCTHU, B 3HAMEHUTOH cTarye 3eBca

OJMMOUTCKOT0, KOTOPYIO CUMTAIOT ONHUM K3 CEMHU UyAeC CBeTa).

B smoxy Bospo:xkgenus (XV—XVII BB.) muTepec K TapMOHHUYECKOMY [€-
JIEHIIO YPEe3BBIYAHO BO3POC. BhIgaroImuiicss yYeHBIA M XYAOKHUK JIeoHapmo
ma Bunum (1452—1519) HasBaJ Takoe [esieHUE 30/10MblM Ce4eHueM, a ero
COBPEMEHHHUK M COOTEUEeCTBEHHUK, MTAJbIHCKMI MoHax-MareMatuk Jlyka Ila-
vonu (1445—1514) — GorKeCcTBEHHOI IpoIOpIUeil. 30JI0TOe ceueHMe U OJIU3KUe
K HeMYy IIPOIOPIIMOHAJbHBIE OTHOIIEHUA COCTABJIAJNN OCHOBY KOMIIO3UIIMOHHOI'O
TIOCTPOEHMST MHOTMX IIPOM3BENEHUN MUPOBOT'O MCKYCCTBA, B UACTHOCTH apXu-
TeKTypbl AHTHUYHOCTH U Bospoxzenusa. OgHO M3 BeJIMYANININX COOPYIKEHUH
Hpesueit dnnanel — Ilapdemon B Adunax (V B. 10 H. 3.) — COHEpP:KUT B cede
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MpunoxeHus

30JIOThI€ IIPOIIOPIINUI (B YaCTHOCTH, OTHOIIIE€HMNE BBICOTHBI K MOJIMHE 3TOI'O COOPY-
JKEeHUA PaBHO ).
Urak, naguM ompeneseHye 30JI0TOMY CEYEHUIO.

OnpepeneHue

30J/10TbIM CeYEeHUEeM Ha3bIBaeTCsd Takoe neneHne BeIM4nHbl Ha Be HePaBHbIE H4aCTK,
NPV KOTOPOM MeHbLUas YacTb OTHOCUTCA K Gonbluei, kak BOoNblIas 4acTb OTHOCKTCA
KO BCEMY LIENIOMY.

WNuaue roBops, 30JI0TOE CeUeHHMEe — HTO JeJIeHHEe BeJUUYUHBI B OTHOIIIE-
Hun ¢ (uau D).

IlocTpouTh B0JI0TOE ceueHWE OTPe3Ka 3aTAaHHOW AJUHBI @ C TIOMOIIBIO
UUPKYJAA U JUHEHKU JOBOJBHO IITPOCTO: [AJA BTOT'O0 JOCTATOUHO IOCTPOUTH

o a
IpPAMOYTOJIbHBIN TPEYTOJBHUK C KaTeTaMu a4 U — D
2 a 0
¥ TPOBECTU IB€ AYTU W3 BEPIINH OCTPBHIX YIJIOB TaK, g 2
KaK ToKasaHo Ha pucyHke 185. Ilo Teopeme o mpo- x.
MIOPIIMOHAJBLHOCT OTPE3KOB CEKYINell M KacaTeJbHOMI A x Ca—B

2 AE _ AB
AB“=AE-AD. Torna E_E ITockombKy 1O TIO-  piic. 185. TocTpoenye

crpoernio AB=20D=ED=a, to AE=AD-AB ?070TOr0 CCUCHIA OTPesKa

AD-AB AB

U ———=-—=( 10 OmpeJeJeHu0 30jJ0Toro ceueHus. CiemoBaTesbHO,

AB AD
AE AC
—— =——=(. Y0equTbcs B IPABMJHHOCTHU IOCTPOEHUS MOXKHO TaKKe C IIOMO-
AB AB
mbio Teopembl IIudaropa (cmenaiiTe 5TO caMOCTOATENBLHO.)

C 30JI0TBIM CeUEeHUEM CBSA3BIBAIOT TeOMeTpUUYecKUe (PUIyphI, IPU IIOCTPOe-
HUY KOTOPBIX MCIOJIB3YIOTCA OTHOIIeHUA (¢ u @. PaccMoTpuM HEKOTOpHIE U3 HUX.

PaBHOOEeApEeHHBINI TPEYTOJbHUK HA3LIBAETCS 30/10MbLM, €CJIU IBE ero
CTOPOHBI OTHOCSTCSA B 30J0TOM ceueHuu. [loKasKeM, UTO TPEYTrOJIbHUK C yI-
gdamu 36°, 72° T2° (puc. 186, a) aBiaserca 30J0TBIM. [lefiCTBUTEIBHO, HYCThb
B Tpeyroabauke ABC ZA=/C=72° £ZB=36°, AK — oOuccexkrpuca. Torga
ZKAC=36°, LZAKC=72°, ANABC®>ACAK mno gsym yriuam. CiegoBaTeb-
AB _AC _ AC AC

HO, =—= =
AC KC BC-BK AB-AC

=@, 1.e. TpeyroabHUK ABC — 30JI0TOI.

AIBI _ ClBl
Alcl Alcl
TO TAKOU TPEYTOJLHUK HOoH00eH TpeyroabHuky ABC,T.e. umeer yrisl 36°, 72°, 72°,

N naobopot: ecau B paBHOOeApeHHOM TpeyroibHuKe A B C, =D,
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IIpegiaraem caMoOCTOATEIBHO YOEAUTHCS B TOM, UTO 30JIOTHIM SBJISAETCS TaKIKe
TpeyroabHUK ¢ yrimamu 36° 36°, 108° (puc. 186, 6) m Apyrux 30J0THIX Tpe-
YTOJbHUKOB He CYIIIeCTBYET.

Puc. 186. 3onoTrie TpeyroapHUKU
30/I0TbIe TPEYTOJbLHUKM CBA3AHBI C IPABUJIBHBIM IATHYTOJbLHUKOM
(T. e. BBIMYKJBIM HATHUYTOJBHUKOM, Y KOTOPOT'O BCE CTOPOHBLI PABHHI W BCE YT-
JIBI DaBHBI).
B mpaBuIbHOM TATUYTOJILHUKE:
1) guaroHajJb OTHOCUTCS K CTOPOHE B 30JI0TOM CEUEHUI;
2) TouKa mepeceueHus AWATOHAJEH NeIUT Ka)KIyi M3 HUX B 30JI0TOM
CeUeHNU;
3) IuaroHasb AeJIUT APYTyI0 IUaroHaJ b Ha ABa OTpe3Ka, ONWH U3 KOTO-
PBIX OEJIUTCA B 30JI0TOM CEUEHHUM eIlle OHOM AUaroHaJbIo.
CorytacHO obos3HaueHMsAM pucyHka 187 sTo o3Haua- C

CE CE CN J5 +1
er, uT0 —=——=—+-=P=—_ J[71a J0Ka3aTejb- M
CD CN CM 2 B L

CTBa ATUX CBOWCTB AOCTATOYHO 3aMEeTHUThb, YUTO B IIpa-

360° .

BUJBHOM IATUYTOJbHUKE BCe YIJIBI PaBHBI =108°,

cJemoBaTenbuo, Tpeyroabauku CDE,CMD, MDN saBnis- A E

I0TCA 30710TBIMHU. I1oApPOCHBIE KOKA3ATEIbCTBA [IPEATIATAEM  Pyc, 187. Mpasmis-
IIPOBECTHU CaAMOCTOATEJJIBHO. HBII IATUYTOIBHUK

Jlmaronaau mpaBUJIBHOTO IATUYTOJIHLHUKA 00pa3yioT 3Be3y, KOTOpas B APEB-
HIe BpeMeHa OJIMIETBOPAJIA COBEPIIIEHCTBO M MMejia MUCTHYecKoe 3HaueHwue. IIu-
(baropeiinibl Ha3LIBAJIM ee IEHTArpaMMON M u30paju CHUMBOJIOM CBOEH HAYUHOM
IMKOJIBI. B HaAmm IHM NATUKOHEYHAs 3Besfa — caMas pacIpoCTpaHeHHAs Ieo-
MeTpuyecKas Gurypa Ha (uarax m repdax MHOTHX CTpaH (IPUBEIUTE COOTBET-
CTBYIOIIIVIE IIPMMEPHI U3 KMCTOPUU U reorpaduun).
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IIpamMoyronbHMK HAaBBIBAETCS 30/10MbLM, €CIU €r0 CTOPOHBI OTHOCATCS
B 30JI0OTOM ceueHWU. [[JI MTOCTPOEHWA B0JIOTOTO MPAMOYTOJHHUKA MPOM3BOJIL-
HBII KBajapaT meperubaem momoJiaMm (puc. 188, a), mpoBoguM quaroHab OTHOTO
U3 TOJYYEeHHBIX IPAMOYTOJIbHUKOB (puc. 188, 6) u paguycoMm, paBHBIM 9TOMH
IUaroHAaJM, IPOBOAUM IYTy OKpYy:KHOCTU C IeHTpoM O (puc. 188, B). Ilomyuen-

HBIN npamoyroabHuk ABCD — 3omoToii (yoeauTech B 3TOM CAMOCTOSTEJBHO).
B

! | B C
i i |

1 1 !

I I I

1 ! I

1 ! 1

I | |

i | |

' A O A O D
a 0 B

Puc. 188. IlocTpoeHne 3070TOro mpAMOYTOILHUKA

Ecam ot 3os0TOro0 IIPAMOYTOJBHUKA OTpe3aThb KBagpaT CO CTOpOHOﬁ,
paBHOI;'I MeHbIIIel CTOPOHE IIPAMOYI'OJIBHUKA, TO OCTaBIINICA IIPAMOYT'OJIBHUK

o a
Tak:ke OymeT 30J0ThIM. lleficTBuTesbHO, HAa pucyHke 189, a umeem —=@,
b

TOTIa a—b:b(ID—b:b(CD—l):b(p. HeorpannuenHO IPOJOJIKAS 9TOT IIPOIECC
(puc. 189, 6), MOKHO TOJYUYUTH TaK HasbIBaeMble BpalllaloIuecsd KBaJpaTh,
Y BeCh NAHHBINA MHPSIMOYTOJbLHUK OyIEeT COCTABJIeH M3 TAKMX KBAJpPaTOB.

b

| —

a

a 0

Puc. 189. TlocTtpoenue 3070Toif crupagu

Yepes MpoTHUBOJIEIKAIIME BEPIINHLI KBaJPATOB IIPO-
XOIUT TaK Ha3bIBaeMas 30/0Mas CRUPALb, KOTOpPAsa dac-
TO BCTpeuYaeTcs B Ipupoze. Hampumep, IO IPUHIUAIY
30JI0TOI CIIMPAJIM PACIIOJIaraloTCA ceMeHa B ITOACOJHEUHU-
Ke; II0 30JI0TON CIIMpaJu 3aKPydYeHbl PAKOBUHBI YJIUTOK,
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pora apxapoB, IayTHHa OTAEJLHBIX BUIOB MAyKoB W pmaske Haima CoHeuHasd
crcTeMa, KaK U HEKOTOpble IPYyTHue TaJaKTUKM.

OTmMeTHM TaKiKe, UYTO 30JI0TOE CEUeHNEe WMeeT HeMaJio aJiredpandecKux
coiicTB. OTHoIIeHWEe (@ NPUOIMIKEHHO MOXKeT OBITH BBIPAYKEHO APOO-

2 3 5 8
MdA —, —, —, —, ., e 2, 3, 5, 8, 13, ..— TaKk Has3bIBaeMble UNCJA
3 5 8 13

dubonauun’. IlpuBenem Ges JoKasaTeabCTBA JBe airedpandeckue (HOPMYJIBL,
cBA3aHHBIe ¢ yuciaamMu @ u P:

1
) g=——7—;
1+

1
1+—

2) cp=\/1+\/1+\/1+\/f :

30JI0TOE CceueHIe, 30JI0Thle MHOTOYTOJLHUKKM U 30J0Tasd CIHUpPab SBJISA-
I0OTCS MaTeMaTUYeCKUMU BOILIOIIEHUAMHN HIeAJbHBIX IIPOMIOPIUI B IPUPOJE.
Henapom Benmukuii Hemernkuii moaT Moranu Boabdraur I'ere cumran mx mare-
MATHUUYECKUMI CHUMBOJIAMU KU3HU W JYXOBHOI'O PA3BUTU.

I Yucna PuboHauum — 9TO HATypadabHble umcaa paga 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, ..,
B KOTOPOM KasKJoe CJIe[yIOoIlee UMCJ0, HAUMHAA C TPEThEero, PaBHO CyMMe IBYX IPEeNbIAY-
KX.
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MpunoxeHue 3. Tabnuua 3HaYeHUN TPUFOHOMETPUYECKUX (PYHKLUN

45°< o0 <90°

45°< o0 <90°

45°< a0 <90°

45°< o0 <90°

sin o tg o ctga cos o
TRanyest | o 2 ame | 0oc o €45° | 0°< o <d5° | 0°< o <45° | TPRAYCER
0 0,000 0,000 — 1,000 90
1 0,017 0,017 57,290 1,000 89
2 0,035 0,035 28,636 0,999 88
3 0,052 0,052 19,081 0,999 87
4 0,070 0,070 14,301 0,998 86
5 0,087 0,087 11,430 0,996 85
6 0,105 0,105 9,514 0,995 84
7 0,122 0,123 8,144 0,993 83
8 0,139 0,141 7,115 0,990 82
9 0,156 0,158 6,314 0,988 81
10 0,174 0,176 5,671 0,985 80
11 0,191 0,194 5,145 0,982 79
12 0,208 0,213 4,705 0,978 78
13 0,225 0,231 4,331 0,974 M
14 0,242 0,249 4,011 0,970 76
15 0,259 0,268 3,732 0,966 75
16 0,276 0,287 3,487 0,961 74
17 0,292 0,306 3,271 0,956 73
18 0,309 0,335 3,078 0,951 72
19 0,326 0,344 2,904 0,946 71
20 0,342 0,364 2,747 0,940 70
21 0,358 0,384 2,605 0,934 69
22 0,375 0,404 2,475 0,927 68
23 0,391 0,424 2,356 0,921 67
24 0,407 0,445 2,246 0,914 66
25 0,423 0,466 2,145 0,906 65
26 0,438 0,488 2,050 0,899 64
27 0,454 0,510 1,963 0,891 63
28 0,469 0,532 1,881 0,883 62
29 0,485 0,554 1,804 0,875 61
Mpagyc! cosol ctga tgo sin o Mpaaychi
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IIpodonscenue mabauyvl
r sin o tga ctga cosal r
PARYELl| o< <45° | 0°< o <45° | 0°< o <45° | 0°< o <450 | PAAYCE!
30 0,500 0,577 1,732 0,866 60
31 0,515 0,601 1,664 0,857 59
32 0,530 0,625 1,600 0,848 58
33 0,545 0,649 1,540 0,839 57
34 0,559 0,675 1,483 0,829 56
35 0,574 0,700 1,428 0,819 55
36 0,588 0,727 1,376 0,809 54
37 0,602 0,754 1,327 0,799 53
38 0,616 0,781 1,280 0,788 52
39 0,629 0,810 1,235 0,777 51
40 0,643 0,839 1,192 0,766 50
41 0,656 0,869 1,150 0,755 49
42 0,669 0,900 1,111 0,743 48
43 0,682 0,933 1,072 0,731 47
44 0,695 0,966 1,036 0,719 46
45 0,707 1,000 1,000 0,707 45
coso ctgo tg o sina
Fpapycobl Fpapycobl
PAAYCE! | 450< 0 <90° | 45°< o <90° | 45°< o <90° | 45°< o <90° | P

3HaueHNe TPUTOHOMETPUUYECKUX (PYHKIIUI OCTPBIX YIJIOB MOXKHO IIPHUOJIH-
JKeHHO OIpeesAaTh C IIOMOINBI0 CHeIlMaJbHBIX Tadbauil. OmHa M3 TaKUX TaOJIUIL
IIpeJCTaBJIeHA BBIIIIE.

Tabauma coctaBiaeHa ¢ yueToM (DOPMYJ HOMOJHEHHsS. B AByX KpalHHX
CTOJIOIAaX YKasaHBI I'pagycHble Mepbl yrioB (B jeBoM — oT 0° mo 45° B mpa-
BoM — oT 45° mo 90°). Mexay sTUMHU CTOJIOIAMU COAEPIKATCS UeThIpe CTOJIOIa
3HAUEHUU TPUTOHOMETPUUYECKUX (HDYHKITWH:

1-i — curycsl yrioB or 0° mo 45° (uam KocuHychl yrioB oT 45° mo 90°);
2-ti — Tamrencel ymioB oT 0° mo 45° (mam KoTaHTeHCHI yriioB oT 45° mo 90°);
3-i — KoraHreHcwl yrioB orT 0° mo 45° (uam TaHreHCH yrioB oT 45° mo 90°);
4-i1i — Kocumychl yrimoB oT 0° mo 45° (mam cuHychl yriaoB ot 45° mo 90°).

PaccMoTpuM HECKOJILKO IPUMEPOB IIPHMEHEHUs NaHHOH TaOJMIIbI.

1) Oupenenum sin 25° Ilockoabky 0°< 25°<45° HaliieM B KpaiiHeM JIeBOM
cToJIOIEe 3HaueHNne 25 M PacCMOTPUM COOTBETCTBYIOIIYIO CTPOKY IIEPBOTO CTOJIO-
1ma sHauveHui. Yrimy 25° B Heir coorBercTByeT umcio 0,423. CiemoBaTesbHO,
sin25° = 0,423.
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2) Onpenenum sin 72°. ITockoabKy 45°< 72°<90° HaiizeM B KpaliHeM IIpa-
BOM CTOJIOIle 3HAUEHUe 72 M PACCMOTPUM COOTBETCTBYIOIIYIO CTPOKY UETBEPTOrO
cros0ma sHaueHuii. Yy 72° B Hem cooTBercTByeT uncio 0,951. CiemoBaresnbHo,
sin72° = 0,951.

3) Ompemesnmm yros, cunyc Kotoporo paBed 0,839. Ilns sToro B mepBoM
WJIN YeTBEPTOM CTOJ0Ie 3HaueHui Hangem unciao 0,839. OHO comep:KuUTCA B UeT-
BEPTOM CTOJIOIlE, T.e. MCKOMBIN yroj OoJbline 45° u menbine 90°. B coorBeTcTBY-
IOIIell CTPOKe IIpaBoOro CToJIbIla 3HaueHUi Haxomzum uucyao 57. CiaemoBaTesbHO,
WCKOMBIA yTOJl HPUOJIUSUTEIHHO paBeH 57°.

4) Onpenenum cos 14°. TTockoabKy 0°< 14°<45°, mailizem B KpailHEM JIEBOM
cToJI0Ie 3HaueHUir 14 M PAcCMOTPHUM COOTBETCTBYIOIIYIO CTPOKY UETBEPTOTO
croJibiia sHauenuit. Yriy 14° B Hem coorsercTByeT uncao 0,970. CiemoBaTesnHO,
cos14° = 0,970.

5) Omnpegmenum yroj, TauHreHc Kortoporo pased 0,7. [Imxa sToro
BO BTOPOM WJIM TpeTheM cToJibIe s3Hauemuii Haiigem uwmcao 0,700. Omo Haxo-
IUTCSA BO BTOPOM CTOJIOIE, T.€. MCKOMBIA yroJ MeHbIe 45°. B cooTBeTCTBYOIEH
CTPOKe JIEBOTO CTOJIOIa 3HaueHuit HaxoguM umcyao 35. CiemoBaTeabHO, NCKOMBIM
yroJl mpuOIu3uTeNTbHO paBeH 35°

C OoJibliieili TOUHOCTBIO 3HAUEHUSA TPUTOHOMETPHUUECKUX (PYHKIIMHA MOKHO
OIIpenessaTh M0 «YeThIpexX3HAaUHLIM MaTeMaTnueckuM tabaumam» B. M. Bpaguca
UJIA C IOMOINBI0 KaJbKYJIITOpA.
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OTBETbl N YKA3AHNA

MaBa |. YeTbipexyronbHuku

1. 32 cm. 12. 8 cm, 4 cm, 4 cm, 4 em. 13. 100° 14. 80°, 80°, 100°, 100°.
17. a) Her; 6) na; B) met. 18. 5 ™, 7 cM, 8 e, 10 cm. 19. 36 cm. 20. 60°, 120°,
80°, 100°. 21. 60°. 25. 7 am. 26. 100°, 100°, 100°, 60°. 41. 60 cm. 42. a) 5 cm
uTcm 6) 3emu 9cem; B)5bemu 7 cem. 43, a) 110° u 70°% 6) 55° u 125%
B) 45° u 135°% 1) 75° m 105°. 44. a) Bce mo 90° 6) 40° u 140° B) 70° u 110°;
r) 30° u 150°. 45. 10 ¢cm u 16 cm. 48. Tpu. 49. Tpu. 50. 3 zm. 51. 22 m.
52. a) 70° u 110° 6) 48° u 132° 53. a) 50° u 130° 6) 60° u 120°. 54. 54 cm.
55. 32 cm uiau 34 cm. 59. 12 cm. 60. 42 cm uauz 36 cm. 61. 30° u 150°.
62. 45° u 135° uau Bce mo 90°. 65. Her. 80. 26 cm. 81. 45° u 135°. 92. Vka-
3anue. Bocmosbgyiitech paBeHcTBOM 20.+23=360°, rme o0 u [ — cocexHue
yrael deTeipexyroibHuKa. 93. Vrkasanue. Ha nydye A(Q TOCTDOITE OTPE30K
OC = AO u mposexnurte uepe3 Touky C mpsMble, IapajielbHble CTOPOHAM YTJIA.
94. Viasanue. Ilposegure npsaveie MB u MC , napajjelbHble CTOPOHAM yIJjIa
(B u C — TOYKU IlepeceueHus 3TUX MPAMBIX CO cTopoHamu). Jlyu MA mpoii-
ner uepes cepeauny orpeska BC . 106. 42 cm. 107. 6 cm, 12 cm. 108. 50°.
109. 40°, 50°. 110. 16 cm. 111. a) 30°, 150° 6) 60° 120°. 112. a) 70°, 110°%
6) 50°, 130°. 113. 5 m. 114. 20 cm. 117. 28 cm. 118. 36 cm. 119. 6 cm, 10 cm.
120. a) 36°, 144° 6) 30°, 150°. 121. a) 45°, 135°% 6) 60°, 120°. 122. 24 cm.
123. 36 m. 124. 6 cm. 125. 8 em. 129. 30°, 60° 130. 60°. 131. Vkasa-
Hue. JIOKasKuTe OTAeIbHO PAaBEHCTBO BBICOT, IPOBEJEHHBIX K IIPOTHBOJIEKA-
IAM CTOPOHAM, M BBICOT, IIPOBEJEeHHBLIX K coceguum cropoHam. 136. 6) 50°,
130°. 143. a) Her; 6) na. 144. Her; mer. 147. a) £C=130° /B=140°;
6) 58°, 122° 122° B) 90°, 90°, 135° 45°. 148. a) 68° u 112° 6) 90°, 90°,
135°, 45°. 149. 24 cm. 150. 16 cm. 152. a) 50° u 130°; 6) 90°, 90°, 110°, 70°.
153. a) 90°, 90°, 108°, 72° 6) 60° u 120° 154. 6) 19 cm. 155. a) 60°
u 120°% 6) 20 m. 156. 75 cm. 157. 35 cm. 161. 72° u 108°. 162. 60° u 120°.
178. a) 4; 6) 8. 179. 16 cm. 180. 6 cm, 8 cm u 10 cm. 181. 21 cm.
183. 24 cm. 184. 40 cm. 185. a) 10 cm; 6) 6 cm u 8 cm. 186. a) 8 cm;
6) 2 cm u 8 cm. 189. 23 cm. 190. 16 cm, 20 cm u 24 cm. 193. CoenuHuTs Cepeny-
HBI CTOPOH OTPE3KaMHU U IIPOBECTH uYepe3 BEePIIMHEI IIOJYyUYeHHOTO TPEeyTrOJIbHUKA
OpsaMble, mapajieibHble ero cropoHaM. 194, JIurua paspesa ABISAETCS CpeqHei
nuHuei Tpeyroasauka. 195. 0,75a . 196. 34 cm. 197. 9 cm. 198. 9 cm, 6 cM, 3 cMm.
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201. 2 cm. 202. Vkasanue. loxaskure, yuto AMNH — mnapaJjjejorpaMM.
203. 2 cm. 206. 40° 40° u 100°. 213. Her. Bricota He 0oJbllle MeAHaHBI,
mpoBefeHHON K rumorenyse. 216. a) 120°, 240°; 6) 80°, 280° 217. a) 90°%
6) 120° B) 100°. 218. a) 70°% 6) 40°% B) 210°. 219. a) 40° 6) 50° B) 150°.
220. o uaz 180°—o . 221. 30° uwam 150°. 222. a) 25°% 6) 6 cm. 223. a) 90°;
6) 10 cm. 225. a) 55°% 6) 120°. 226. a) 120°% 6) 55° 227, 70°. 228. 45°, 60°, T5°.
229. 50°, 50°, 80° uau 50°, 65°, 65°. 232. 80°. 233. 4 cm. 234. 9 cm. 240. Oxpyax-
HOCTB ¢ fuameTpoM AB Ges Touek A u B. 241. Puc. 190. 242. Yrasanue. Touka
KacaHNs NPUHALJIEKHUT oKpyskHOocTH guamerpom AO . 243. 80° 244. 50 cwm.
248. IIpogomxuTh 6GOKOBEIE CTOPOHEI 0 nepeceuenus. 249. Her; ga. 252. a) Her;
6) ma. 253. a) 134°, 55° 6) 100°, 80° 100° B) BCe mo 90°. 254. a) 90°,
130°, 90° 6) 115° u 65°. 258. a) 30 cm; 6) 28 cm. 259. a) 7 cm; 6) 4 cwm.
260. 24 cm. 261. 70°, 100°, 110°, 80° 262. 55° m 125° 267. 4 ™
9 M 8mubm 268. 6 cm. 269. 8 cm. 274. 30° u 150°. Vrazanue. Onu-
IIIATe OKPYXHOCTh OKOJIO deThIpexyroabHuka BMDN . 275. 45°. Yrkasanue.
Onummre OKPY:KHOCTh OKOJO ueTbIpexyroibHuUKa ACBK . 276. Ykasanue.
OmnpoBep:keHre aHAJOIMYHO IIPUMeEpY, IpejacraBiedHomy B 1. 8.3. 277. Vkasa-
Hue. Tpeyronbauku ADB u CDE me paBHBI, IOCKOJBLKY IIPHU3HAKa pPaBeHCTBA
TPeyTOJIbHUKOB II0 CTOPOHE M ABYM ymiaM He cyimectsyer. 280. 60°. 281. 60°.
289.9cm. 293. 6 cmu 3 em i 2 e u 1 em. 294. Vrasanue. Ha pucyrke 191
TpeyroibHUK ABC ucKoMbIH, TpeyroabHuk AOD BcrnomorarenbHbil, AOCD —
napaJenorpamm. 296. 3 ecm u 9 cm. 297. a) 14,4; 6) 59. 299. 60° u 120°.
300. 14 cm. 301. 90°, 45°, 45° 303. 4 cm. 304. 18 cm. 305. 5 ¢cm u 3 cm.
306. a) 60°, 120°% 6) 2 c™, 6 cM, 4 cM, 4 cm. 307. 6) Yrasanue. Ilposeure de-
pe3 Touky M cpenHue JuHUU TPeyroabHUKoB ABC u ACD ; mokasKuTe IO He-
PaBEHCTBY TPEyroJibHUKA, uTo Touku FE, F um M nexar Ha OTHOU IITPSIMOH.
309. a+c¢ umm |a—c|. 310. Vrkasanue. Meguanwsl TpeyroinbHuka BCD
mepecekarorTca B omHoii Touke. 311. Vkasanue. BwicoTel TpeyroJbHHUKA

L,

Puc. 190 Puc. 191

~

—~
~
—
~_ //
- -
~ —
~J\
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C BepiinHaMu B cepequHax oTpeskoB AB, AC um AD mnepecekamoTcs B O
ot Touke. 312. Vrasanue. JlanHble GUCCEKTPUCHI IIPU IIepecedyeHnu oOpa-
3YIOT NPAMOYTOJbHBI TPEYrOJIbHUK, B KOTOPOM OTPE30K CpegHel JIMHUN
apnagerca memuanoi. 313. Vkasanue. JokasknuTe, 4TO BEepPIIMHBI HCKOMO-
ro TPEYroJIbHMKA W TOUYKA IIePeceueHus] NAHHBIX NPAMBIX JeXXaT Ha Of-
HOM oOKpy:xHOCTH. 314. YVKasanue. BocmoabsyiiTech OIOPHOW 3ajadeis
00 yrie mexay KacaTeiabHoil m xopmoi (§ 7, Ne 230). 315. 60° u 120°.
316. Vrasarnue. JIoKaskuTe, 4TO YETHIPEXYrOAbLHUK ABMC BIUCAHHBIA.

maea Il. Mopobue TpeyronbHukoB. Teopema Mudaropa

325. a) [1a; 6) met. 326. 6; 12. 327. 15; 9. 328. a) 3 cm; 6) 4 cm. 329. 14 cm.
330. a) 25°% 6) 50°. 331. 20°, 70°. 332. a) 10 cm, 16 cm, 20 cm; 6) 5 cm, 8 cm,
10 cm. 333. 19 cm. 336. a) 15 cm; 6) 12 em. 337. 7 cm. 338. a) 16; 6) 3. 343. 8 cm
u 27 cm. 345. Vrasanue. Ha mociefHeM IIare AOKa3aTesbCTBA BBIIOJIHEHO
nesenue Ha Hyab. 346. 6 cm. 347. 46 cm. 348. PasnoGenpennniii. 349. Her.
360. 120 m. 361. 6) 6 cm. 362. 6) 12 cm. 364. 10 cm. 365. 4 cm, 4 cm,

2 em. 370. 24 cm. 371. 6 e u 14 cm. 373. Her; ga. 378. 2% an +bm

. 379.
a+b m+n
382. 36°, 72° 72° uam 36° 36° 108°. 384. 35° u 55° 390. Bropoii. Tpe-
VTOJBHUK CO CTOPOHAMH @, b, ¢ MOKeT He OBITh IPAMOYTOJBHEIM UJIX He CyIIecT-
BoBaTh BooOme. 396. 60 m. 397. 13,8 m. 398. a) 10 cm; 6) 30 cm u 40 cm.

399. 30 cm. 401. 6) 6 cv. 402. 20 v u 30 cm. 403. 6 cu. 405. a, =— i

’ bc =—.

c c
406. 30 cm u 40 cvm. 407. Jlesxur Bue oxkpy:xuoctu. 408. 6 cm. 409. 20 cm.
410. 1:8 wm 7:8. 411. 3: 4. 413. Vkrasanue. BoconbayiiTech JOMOJHUTEb-
HBIM IIOCTPOEHMEM, KOTOpOe IPUMEHsSeTCs IJIA [J0Kas3aTeIbCTBa COOTBETCTBYIO-
IIero IPU3HAKA PAaBEHCTBA IIPAMOYTOILHBEIX TpeyroapHukos. 414. B 2,5 pa-

3a. 415. 72° 108°. 426. a) 41 cm; 6) 21 cm. 427. a) 26 cm; 6) 28 cwm.

431. 45°. 432. 36 cm. 433. 12 cm. 435. 24 M. 436. 10 cm wm 247 cwm.
437. a) 27 cm u 36 cm; 6) 15 cm, 20 cm, 25 cm. 438. a) 24 cm u 26 cm;
6) 30 cm, 40 cm, 50 cm. 440. 8 cm. 441. V26 cm. 442. 12,5 cm
u 12 cm. 444. 52 cm; ga. 445. 98 cv; ga. 446. 9 cm uau 21 cm. 447. a) 9;
6) 8. 448. 15 cm. 449. 12 cm. 450. 20,5 cm. Vrkasanue. Joka:xkute, uTO
TpeyronbHUK ABC npamoyroapabiii. 451. 12 cm. 452. 13 cm. YVkasanue.
Iokaxkure, uro TpeyronbHuk ABC mnpamoyroabubrii. 453. 1 M. Vrasanue.
IIpoBemuTe 4Yepe3 BepIIMHY TpAlelUy NIPAMYIO, Iapajllej]bHYI IUATOHAJIM.

249

©-RANOK



OTBeTbl U yKasaHUs

454. 10 cm. 456. Yrasanue. [Ina [NOKa3aTeIbCTBA OOPATHOTO YTBEPKICHUS
IPOBEJNTe U3 JBYX IPOTHBOJIEKAIINX BepPIINH YeThIPeXyTroJIbHUKA IepIeHAnKY-
JIApBl K AMATOHAJNN U JOKAXKHUTe, UTO UX OCHOBaHMA coBmajgaior. 463. a) 12 cm;
6) 6 cm u 4 cm. 464. 3 cm. 465. 10 cm, 15 cm, 20 cm. 466. 21 cm, 28 cwm,
35 cm. 467. 36 cm. 468. 25 cm u 30 cvm. 469. 64 cm. 470. 20 cm. 471. 4 cm.
472. 6 cm. 473. 15 cm. 474. 72 cm. Vrkasanue. [IoKaskuTe, 4TO JAHHAA TOUKA
JIeKUT Ha OuccexkTpuce Tpeyronbauka. 475. 36 cm. Vrkaszanue. [lokaxure, 94TO
JaHHAA TOUYKA JIEKHUT Ha OuccekTpuce Tpeyronsuuka. 476. Yrasanue. Joxkaxu-
Te nogobue TpeyronbauKkoB ACD u CBD. 4717. Yrkasanue. Ilposegute Beicory BH
1 JoKaskuTe momobue Tpeyroabankos CAD u CBH. 481. 30°. 482. 9. 483. 8 cm
u 15 cm. 484. 5 cm, 5 cm, 6 cvm. 485. 15 cm 1 20 cm. 486. 8 cm, 9 cM, 10 cMm.
487.12cm. 488. 96 cm. 494.2a)4:1;6)1:1;8)1:2;4:3.496. 4 cm. 497. 6 m

u 6 u. 498, 22

. 499. 28 cm. Vkasanue. Jlokaxure mogodue IPAMOYTOIBHBIX
b-a

TPEYyTrOJIbHIKOB, KOTOPHIE OTCEKAIOTCA OT NAHHOIO TPEYTOJBLHHMKA BBICOTAMIT.
501. 2,5 u 1. Vrasanue. IleHTpHI JAHHBIX OKPYXKHOCTEH ABJIAIOTCA BePIIMHAMUI

IpsAMoyToabHOro Tpeyroapauka. 502. va’® +c? —b® . Yrasanue. IIpoenure uepes

TouKky M mpsMBle, IapajleldbHble CTOPOHAM IpamoyroabHuKa. 503. Orxpyx-
HOCTh nguaMetrpom AB. 504. Pewenue. B ueteipexyroapauke ABCD AB=a,
BC=b, CD=c, AD=d, BD=d,, AC=d, (puc. 192). Iloctpoum Tpe-
yroabHUK ABE , momoOHbIN TpeyroabHuky DBC (/£1=/2 mo mocTpoeHuio,

/3 =/4 Kak BOUCaHHbLIE VIJIbI, ONUpPAIOIIec Ha ONHY AYTY), U3 IMOJ00UsS nme-
a d

eM: —=—, T.e. d,-AE =ac. Asanoruuyso u3 nogobus tpeyronbHukos CBE
AE c

b d
u DBA umeem —=—, T.e. d,-CE=bd. C1oXuM IOJIyueHHble DaBEHCTBA:
CE d

d,-AE+d -CE=ac+bd , T.e. d,-d,=ac+bd, 4T0 u TpeboBaIOChH NOKa3aTh.

Puc. 192 Puc. 193
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505. Pewenue. TIposenem B Tpeyroabanke ABC Ouccektpucy CL u 0603HAUYNM
BC=a, AC=b, BL=m, AL=n, CL=1, (puc. 193). OnuiiemMm OKpyXHOCTb
OKOJIO JAHHOI'O TPEYTOJbHUKA U MPOAOLKMM Ouccektpucy CL [0 mepeceueHus

¢ OKpy:KHOCTBHIO B TouKe D. Ilo Teopeme 0O MPOMOPIIMOHAJIBLHOCTH XOPJA KMeeM
BL-AL=CL-DL wm m-n=1-(CD-1). Us nogobus rpeyronsankos BCL
u DCA (£1=4£2 mo ompeneneHuio OucceKTpuchl, £3=/4 KaK BIHUCAHHBIE

BC CD a CD
VIUIBI, ONWpAIOUiuecs Ha OXHY AYry) HMeeM: — =— WIH —=—
CL AC L b
ab
T.e. CD=—. TloacraBuMm 5TO 3HaueHume B paBeHcrBo m-n=1, -(CD-1 ):

c

ab 2
m-n=1[-—-1 | wm [;=ab-—mn, 4ro u TpebOBATIOCH JOKA3aTE.
l

fasa Ill. MHoroyronbHuku. lNMnowaan MHOroyrosibHMKOB

513. a) 720° 6) 1800°. 514. a) 5; 6) 7; B) 9. 515. 135°. 516. 120°. 518. a) 11;
6) mer; B) 13. 519. Cemuyroabpuuk; 900°. 520. 6. 521. a) 3; 6) 5; B) 6.

523. M 525. 150°, 60°, 150°. 526. Vrasanue. BocmonbsyiiTech Hepa-

BeHCTBOM TpeyronbHuKa. 527. Her. Ykasanue. BocnonssyiiTech HepaBeHCTBOM
TpeyroabEuKa. 539. a) 36 cm?; 6) 140 cm?; B) 60 cm?. 540. 60 cm. 541. 144 m2.
542. 16+/2 cm. 543. 8 cm u 16 cm. 544. a) 60 cv?; 6) 12 cv; B) 5 om
545. 120 cm?. 546. 8 cm u 6 cm. 547. 12 cm. 548. 180. 549. 21 cm? nanm
28 cm?. 550. 240 cm?. 551. a) 72 cm?; 6) 30 cm?; B) 40 cm?. 552. a) 78 cm?;
6) 32 cm?. 553. 4 cm. 554. 120 cm?. 555. 50 em?. 557. 16 m2. Vrasanue. [Ioka-
MKHUTe, UTO CyMMa JAaHHBIX PACCTOSHMI paBHA CTOpOHe KBajpaTa. 558. 180 cm2.
559. 384 cm?. Vrkasanue. [laHHBINA Yyroa paBeH OCTPOMY YIUIy IapaJlaeJorpaMMa.
560. Vraszanue. PaccMOTpUTE OTHOIICHHS KATETOB IIPAMOYTOJLHBIX TPEYTOJb-
HukoB ABE u DCE wu [IoKa)XuTe, UYTO 3TH TPEYTOJIbHUKHU He ABJIAITCS MOZL00-
HEIMH, T.e. Touka C He jesxur Ha npamoi BE . 561. 351 cm?. 562. 202,8 cm?.
563. 60° u 120°; napasiesorpaMM 1 PaBHOCTOPOHHMI TpeyroabHUK. 564. 8 cv?.

572. a) 20; 6) 24; B) 43 . 573. a) 60 cm% 6) 75 cm. 574. a) 96 cm%
6) 12 cm?. 575. 60 cu. 576. 10 cv. 577. 1—-a. 578. ~. 579. 80 2.

2
580. 8 cm u 16 cm. 583. a) 42 cm? 6) 64 cm®. 584. 48 cm?.
585. 24 cm?. 586. a) 84 cv?; 6) 39 cv?; B) 44/3 cm2. 587. a) 12 cm?; 6) 96 cm.
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588. 294 cm?. 589. 2S. 590. S. 591. 20 cm. 592. 18 cm?. 596. a) 486 cm?;

6) 186 cm?. 597. 768 cm?. 601. Vkasanue. VickoMble IpAMBIE AEIAT CTOPO-

1 1
vl BC u CD B orHomenuu 1: 2, naunnas ot Bepmunasl C. 602. a) —; 6) —.

3 3
603. a) S,+S,+S,+8S,; 6) 7S. 604. 80 cv>. 605. 1020 cv®. 607. a) 1:5;
6) 4:5; B) 1:4. 614. a) 81 cm?; 6) 1 cm?. 615. % 616. a) 4 cm; 6) 2 cm?.

617. 6 cv?. 618. 20 cm2 619. 210 cm. 620. 6 cm. 621. 40 cm. 624. 27 cm?
u 3 cm? 625. 108 m. 626. 36 cm? 627. 250 m2. 628. 12 ¢cm um 16 cwm.

629. 24 cm. 630. 15 cm u 20 cm. 633. 1:(\/5—1) . 634, Vickomasa npsamas

IEeJIUT CTOPOHEI TPEYTOJIbHUKA B OTHOIIEHUN 3 : 2 uau 4 : 1, HaunHasa OT BepIIu-
HBI, IIPOTUBOJIeXK Al IapaJsieabHoi el cropore. 638. 30°, 30°, 120°. 640. Bur-
coTa TpeyrojbHHKA B ABa pasa Oosbine. 643. a) 20 cm?, 30 cm?; 6) 8 cm?, 12 ecm?,
18 cm?, 12 cm?. 646. 468 cv? uau 300 cm?. 647. 6) Eciu BeIcoTa, IpOBeeHHAS

1
K AB, 6Goneme —AB. 648. Ykasanue. Paspessl JOJKHBI IPOXOAUTH depes
2

cepequHbl GOKOBBIX CTOPOH IEPIEHAMKYIAPHO K ocHoBaHuaM. 649. Vrkasanue.
IIpuMeHUTEe MeTOJ ILIOMIazeil u obpaTHyio Teopemy Ilmdparopa. 651. Scos®a.
Yrasanue. [okaxure, uro TpeyroabHuUKu ABC u ABC, momo0HBI ¢ Koad-

2
(unuerToM coso.. 652. Emumb. 654. Vrkasanue. Ilnomans TpeyroabHUKA
2
He IIPeBBIIAeT HOJOBUHBI IPOU3BEleHNs ABYX ero cTopoH. 656. (JS1 +4/S, ) .
Vrasanue. [Mokaxkute, uTo IJjomanu TpeyroabHUKoB AOB u COD paBHEI

JS,S, . 657. Vrxasanue. Noraxure, uro S,, :éS

ABCD *

fasa IV. PeweHne npsaMoyrosbHbIX TPeyronbHMUKOB

668. 5, 15 5 670, 4 P Y. 15 6714 4,5 O
17 17 15 13 2 8 1 3 2
672. a) sin*a; 6) sino; B) 2. 673. a) cos’o; 0) ; B) tgo.

5 12 5 1 = J3

676. —, —, —, 2,4. 679. a) cosA:—,tgA:\/g, ctgA=—;
13 13 12 2 3

6) sin A = 0,96, tgA:%, ctgA:é; B) sin A =——, cosd=——, ctgAzé.

NG NEY
680. a) V3 ; 6) 1. 681. a) ctg’c; 6) cos’a; B) sin’c.. 682. a) sina;
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6) 1; B) 1. 685. a) tgo; 6) sino; B) tg’a. 686. a) 2; 6) sina;
8) 1. 687. 16 cm. 688. 60 cv2. 695. a) 54° 6) 8% B) 60°% 1) 45°
696. a) 40° 6) 30°% B) 45°. 698. a) 1,5; 6) 1,5; B) 0,5. 699. a) 1; 6) 0,5;
8) 0,5. 700. a) 0,6 u 0,8; 6) 0,5 u /3 . 701. a)081/106' 6) 1. 702. a) 68°; 6) 30°.

)
703. a) 76°; 6) 45°. 704. a) 2; 6) ~—; ) 1. 705. a ,3;6)1.706. b.
J_ J_

709. 1. 711. 36 cm2 712. a2. 718. 14 cm. 719. 12 cm u 16 cm. 720. 45°, 45°,
721.2) B=60° a=4, b=4/3 ;6) B=48°, a=6,69, b=T7,43.722. a) o, = 45°,
b=2, c=2J2;6) B = 72° ¢~12,94, b=12,31. 723. a) B = 62°, a=5,63,
b~10,6;6) o = 50° c~10,44, b=6,71.724.2) b=9, o =B =45%6) b="7,
0.=74°, B=16° 725. a) =12, o = 60°, B =30%6) c=41, 0.=13° B=TT7"
726. 2) b=8, 0.=37° B=53%6) c=6, 0.=~56° PB=34° 729. = 9,40 u ~ 3,42.
730. 60 cm. 731. =~45° u ~135° 732. a) AB=8, BC=8J3, AC=16,
ZA=60° £C=30°%6) BC~293,94, AB~51,83, AC~298,48, /A =80
733. AB=375, BC=5, AC=6,25, LA=~53°, LC=37°. 734. = 10,99
m m

u ~11,70. 735. 8+5v2 . 736. = 68°. 737. ~ 4°. 738. a = b= ,

l+ctga ’ l+tga
m o
c=—————, B=90°-0a. Vrasanue. BoipasuTe IBe CTOPOHBI TPEYIOILHHUKA Ue-

Sin oL+ cos O
pes3 TPeThbIo CTOPOHY 1 yrou o. 739. o= 45°—%, B= 45°+§ , a= csin(45°—§),

d

b=csin| 45°+2 |. 740. 30° u 60°. 741. . 742. = 16°. 743. 4 cwm,
2 a9y 4 ctgo—ctgp

4\/§CM, 32 cm?. 744. , . Yrasanue. Ilposemure BBICOTY h

sino sino

U BOCIOJBL3yiiTech TeM, uto h=2r . 745. 5\/5(\/5—1) , 10(\/§—1) . Yrasanue.

o
lcos—
IIposesuTe BBHICOTY K AAaHHOI CTOPOHe W cOCTaBbTe ypaBHeHue. 747. 2 .
Ccos o
Vi-d’ 1
748. = 37°. 749. He mennme 2°. 751. ? . 752. = . Yrasanue. Jokaxu-

l+a
Te momobue Tpeyronbaukos ACE u BCD. 753. %d(1+sinoc) , %d(l—sinoc).

o (11-45)
754, ——~

4
u 60° u mpoBegUTE €ro HAUMEHBIIYIO BEHICOTY.

. Yrkasanue. IlocTpoiiTe TpeyroJbHuUK ¢ yriaamu 75° 45°
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