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|  OcHOBHEIE CBOMCTBA IpoCTeMIma ¥

renMeTpwuecKn:r ¢g»rvp

1. Yeo apmacunne Qrmas sy

TeomeTpua — 3TO HayFe 0 Q1™ Lo 173
MeTPHIYECKHUX (Aryp. " "0BO ¢reoMeTpHA» I'D. deCKoe, B
nepeBofie HA PYCCKHH A3HK O3HAYAET ¢3eMIEMEpHE .
Takoe BasBaHHE CBASAHO C NMPHMEHEHMEM reOMEeTPHER
ANA U3MepeHHil HA MEeCTHOCTH.

[IpuMepH TeoMeTpmRUYECKHX HUryp: Tpe-
YIrOJMBHHK, KBAAPAT, OKpPY:XKHOCTh (pHc. 1).

TeomeTpuueckne GuUrypsr OEHBAIOT BeChMa
pasHooOpasHE. HYacTe J060H reoMeTpHuecKol (HUrypel
ABNAETC A TreoMeTpHuecKoil durypoit. O6renuEeRNe He-
CKOJBPKHX reoMeTpHYECKMX (UIyp eCTh CHOBA IeoMeT-
pudeckan ¢urypa. Ha pucynke 2 durypa ssepxy cocro-
HT H3 TPEYroJbHHKA H TpeX KBaApaToB, a ({mrypa
BHH3Y COCTOMT M3 OKDPY}KHOCTH H YACTeHd OKPY'KHOCTH.
Beakyio reoMeTpHvdecKyo (Hrypy MH NpPeACTABJASEM
cebe cocTapleHHOM M3 TOYEK.

T'eoMeTpHa IIMPOKO NPHUMEHAETCH HA NPAaK-
Tuxe. Ee Haso 3EaTh M pabouemy, M RH)XeHepy, U ap-
XHTEKTOPY, H XYAOKHUKY. OfHNM CJIOBOM, '€OMETPHIO
HANO 3HATHL BCEM.

TeomeTpHs, KOTOpPAA H3y4YaeTCHa B IUKoJE,
HA3EIBACTCA E€BKJAMAOBOH mo MMeHm Eskmmaa, cosgab-
IIero PYKOBOACTBO IO MATEeMATHKE IO Ha3BaHHEM
«Hagana». B TeueHHme ANHATENBHOrO BPEMEHH IeOMET-
PHIO M3YYAJH IO 3TOM KHHre.

Mul HaupeM H3yUYe€HHEe I'eOMETpHH C ILUIAHH-
MetpuH. IlnaEnverpas — 3TO pasaes reoMeTpHH, B KO-
TOPOM HM3Yy4YaloTCA (PHTYPH HA ILIOCKOCTH.
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2. Touxa M npaMasn

OCHOBHEIMH reoMeTpHYeCKHNMH HrypaMu
HA IJIOCKOCTH ABJAIOTCH TOYKA H npamas. Touxm npm-
HATO OBO3HAYATHL NPONMHCHEIMH JIATHHCKHMH OGyKBaMH:
A, B, C, D, ... . [IpaMpie 0603HAUAIOTCA CTPOYHBIMH
naTuHCKNMH 6yxpamm: a, b, ¢, d, ... . Ha pucynke 3
BBl BHAUTE TOUKY A H IpAMYlo 4.

I[Ipamas 6ecxoneuna. Ha pucyHExe MBI H30-

OpaxkaeM TOJNBKO YACTh NIPAMON, HO NpeACTABAsSEM ee A

cefe HeOTPAHRYECHHO IMPOAOMKEHHOM B obe CTOPOHEI.

I[TocMorpuTe Ha pucyHOK 4. Bl BHAuTe
npaMBe @, b 1 Touku A, B, C. Toukr A u C nexar Ha
npaMoit a. MOXHO CKu43aTh TaKKe, UTO TOUKH A u C
NPHEALJIeKAT NPAMON @ MM YTO NpAMAS 4 NPOXOAMT
gepes TOMKH A n C.

Touxa B nexur Ha npamoit b. Osa He Je-
HKHUT HA nNpaAMOH a. Touxa C nexuT M Ha npamoil ¢, 1
Ha npamoit b. [IpaMeie a u b mepecexatores B Touke C.
Touxa C ABNAESTCA TOUKOH NepecedeHNA NPAMEIX g H b.

Ha pucyske § BH BRANTE, KAK C MIOMOIIBIO
JuHEeHKHN CTPOMTCH NPAMASA, NPOXOAAIIAA yepes ABE 3a-
AAHHEIEe TOUKH A u B.

OcHOBHBIMM CBOHCTBAMM NPDHHALJIEXKHOCTH
TOYEeK M NPAMBX HA IUIOCKOCTH MHB OyZeM HA3BIBATH
caeayionipe CBOMcTBA:

I. Kaxor
a3 cc

Jdexamme

It
] nl‘ T

Pue. 3

Yepes mo6sie ABe TOYKH MONKHO LPOBECTH NPAMYIG,

H TOJABKO ONHY.

[IpamMyio MoxHO 0603HAYATE ABYMS TOYKA-
MH, JekamiuMu Ha Heii. HanpmMep, npamyio @ Ha pH-
cyHke 4 MoxkHO obosHaunThr AC, a nmpamyo b MoxHO
obospaunTte BC.

3apaua (3)'.

MoryT JH ABe NpAMBIC HMETh ABE TOUKH IIe-
peceueRnA? OOBACHE1¢ OTBET.

Pemenue.

Ecanu 66 ABe NpAMEIe HMEJIH JB€ TOUKH Me-
pecedyeHnsi, TO 4epes3 STH TOUYKHM npoxoauiad 6ul jABe

a

Puc. 4

1Y9ncno B ckobkax ykasnipeeT HOMep 3aAa4M B CIIMCKe 38784, TpUbe-

JeHHBIX B KOHIe naparpada.
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npaAMBIe. A 3TO HEBO3MOXKHO, TAK KaK Uepe3 ABe TOY-
KM MOKHO IIPOBECTH TOJIBKO ONHY NOpPAMYIO. 3HAYWT,
JABe MpSAMBIe He MOI'YyT HMETh ABE TOYKH IE€PEeCceYeHU. .

3. Orpesok |
ITocmoTpTe Ha pHcyHOK 6. Bel BHauTe

IpAMYIO @ 1 Tpm Touku A, B, C Ha aToiM npamoi. Tou- p,. 5
Ka B nexur mexkay toukamu A n C, OoHa pasgenser
ToukM A u C. MOo)XHO Tak)e CKa3aTh, YTO TOYKH A H
C nexaT mo pasHsle cTOpOoHBI OT TOYKH B. Toukm B u
C Jne)xaT Mo OOHY CTOPOHY OT TOYKH A, OHM He pa3sje-
asioTca Toukoit A. Toukm A m B JjexxaT mo ogHy CTO-
pory OT Touku C.

_ Orpeaxom HasuIBaeTcss 4aCTh NPAMOIl, KOTO-
pasi COCTOMT M3 BCE€X TOYEK 3TOM NpAMOM, JIeXKalluxX
MeXJy ABYMSA NaHHBIMM €e TOYKAMH. OTH TOYKM Ha3bl- Puc. 6
BAIOTCA KOHIAMH oTpe3dka. OTpe3ok 0003HAYaeTCa ykKa-
3aHMEeM ero KoHmoB. Korpa roBopsaT MJH OUITYT: <¢OT-

pe3oxk AB», TO moapasyMeBalOT OTPE30OK C KOHIAMH B B
Toukax A u B.

Ha pucynke 7 Bel BuauTe oTpesoxk AB. OH X
SIBJIAETCA YacThbl0 INpsAMoii AB. 3ta 4acTh NIPSAMOR BEI- A y
neyneHa KopuuHeBoii JuHMel. Touxka X npAMoO# JieXKHUT e

MEeXXAY TOYKaMH A u B, mo3ToMy OHA NMPHHAIJICKHT OT-
pesky AB. Touka Y He JjeXUT Mexay TouxkaMu A u B,

HO3TOMy oHa He ]'l"l 171 ']r Tc N | e A_B. P"C- 7
OCHOBHBIM rBu [ oo ‘S wFE€FHA TO-

YyeK Ha OpAMou OyaeM 1. « . HACT >0
T WAam mov ram@mp ©h _A W TOLBKD _Jx_ __e-
Ml N TENLCA L M

4. HamepeHHe OTpeC OE
HOdna naMepeHHA OTPE3KOB _PHMEHs.____s
pasHhle N3MepHTeJbHBle MHCTPYMEHTHI. IIpocreimmum
TAKHEM HHCTPYMEHTOM SBJIETCH JIMHEMKa C JeJeHHUSAMH
Ha Heil. Ha pucynke 8 orpesox AB paseH 10 cm, oTpe-
30Kk AC paBeH 6 cM, a oTpesox BC paseH 4 cMm. [lanHa
OTL :3k2 4B paBHa cv™me NIWH 01Je~r'nr 4 — RC,

-
b 3

!
I
" i " 6

O_
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OcHOBHBIMM CBOHCTBAMM HM3MEPEHHSA OTpE3-
KOB MBI OyeM Ha3bIBATH CJERYIOIINE CBOMCTBA:

III. Kaxkaslii oTpe30K MMeeT OIIpefeJIeHHYIO NJIMHY,
60apmyro Hyasa. [IamHEA OTpe3ka paBHA CyMMe /IJIMH Ya-
cTel, Ha KOTOphIe OH pa3bmBaercsa d1060H ero TOYKOM.

3TO 3HAYHT, UTO €CJIA Ha OTpe3xke AB B3ATH
a6y Touky C, TO anuHa oTpe3ka AB paBHa cymme
anue orpe3koB AC u BC. [lnmey oTpe3ka AB Ha3wIBa-
IOT TaK)Xe PacCCTOAHMEM MEXJAy TouKaMum A u B.

3amaga (9).

Tpu Touku A, B, C nexaT Ha OGHOM IIpA-
moit. U3ssecTHO, UTO

AB = 4,3 cm, AC = 7,5 cm, BC = 3,2 cm.

Mosker i TOUKa A JIeXKaTh MEXJAY TOYKA-
MH B u C? MoxeT nu Touka C J€XATh MEXAY TOUYKA-
M A 1 B? Kakasa u3 Tpex Touek A, B, C nexHUT Mex-
Iy IBYMSA APYrUMH?

Pemenmne.

Eciu Touka A JE€KUT MEXAYy TOYKaMu B u
C, TO 1O CBOMCTBY HM3MEPEHHA OTPE3KOB AOJIKHO OLITH
AB + AC = BC. Ho 4,3 + 7,5 # 3,2. 3HaynT, Touyka A
He JIeXKHuT Mexay Toukamu B u C.

Eciin Touka C JIeXKHT MEXAY TOUYKaMu A u
B, t0 pomxuo 6T AC+ BC= AB. Ho 7,5 + 3,2 # 4,3.
3HauuT, Touka C He JISXKHUT MeXAy Toukamui A u B.

N3 Tpex Touek A, B, C Ha mpsMo#l oOnHa
TOYKA JISKHUT MEXJAY ABYMS APYrUMH. 3HAYHUT, 3TOM
TOUKOIi siByIsieTcHA B.

9. TloaxynnocKoCTH

ITocmoTpuTe Ha pucyHokx 9. Ilpamas a pas-
6uBaeT ILUIOCKOCTh HA ABE MOJYILJIOCKOCTH. 3TO pasbue-
Hue objsazaeT CeAyIoIuM CBOMCTBOM. Eciim KOHOEBI Ka-
KOro-HUOyZb OTpesKa MPHHAAJIEKAT OAHOM MOJIYIIJIOCKO- .
CTH, TO OTPE30K He IlepeceKaeT NMpAMYIo. Eciau KOHIBI
OTpe3Ka NMPHHAAJIEIKAT PAa3HBIM IMOJYIIOCKOCTAM, TO OT-
Pe30K IepeceKaeT MPAMYIO.

Ha pucynke 9 Toukun A u B snexaT B OfHOIA
M3 TIOJIYILIOCKOCTeid, Ha KOTOphle NIpsAMas a pa3buBaeT
miaockocTb. IloaTomMy oTpesok AB He mepeceKaeT IpA-
My a. Touku C u D nexxkaT B paSHBIX IOJIYIJIOCKOC-
Tax. IToaromy orpesok CD mepecekaeT NMpAMYIO d. Puc. 9

6 7 Kadee



Oc. HBIM CBOMCTBOM pAaCIIOJIOMKE€HMI. [O-
YeK OTHOCHTEJb.10 OIPAMOIf Ha IMIMOC¥aeTH MBI Ovr >M -1a-
3BIBATH CJIEAYIOIee CT HCTBO

Iv. F'~gman paa3buBae Ha [ABe IOJYNJoC-
KO am.

3anaua (17).
JlaHel mpsAMaA H TPpHM TOYKH A, B, C, He Je- A
JKamume Ha 3Toil mpamoii. sBecTHO, 4TO oTpe3ok AB me- \ A
peceKaeT mpAMYyIo, a oTpe3ok AC He mepecekaet ee. Ile-
peceKaeT JH npaMyio otpe3ok BC? O6BscHHTE OTBET.
Pemenue. \
IIpamasa pasbuBaeT IJIOCKOCTH HA ABE IIOJY-
miaockoctu (puc. 10). Touka A NpUHAAJIEIKUT OZHOM M3 / :
BuX. OTpe3ok AC He mepeceKaeT NMpAMYO. 3HAYUT, TOY- |, . \
Ka C JIXKHUT B TOM ’Ke TOJYILJIOCKOCTH, YTO M TOYKa A. . \
Otpesok AB mepecekaeT mpAmyoo. 3HAYWT, ° .
TOuKa B Jjie:XuT B ApYyroM mOJYILIOCKOCTH. * '
Taxkum o6pasom, Touku B n C jexxaTr B pas- \
HBIX IOJYIIJIOCKOCTAX. A 3TO 3HAYHT, UTO OTpe3ok BC
repeceKaeT HAIY IPAMYIO. Ine. 10

6. Iloaynpsamas
3anaua (20).
Jauel mpaMas a 1 Touku A, X, Y, Z Ha
aToil mpamoi (puc. 11). U3BecTHO, uTO TOUKHM X n Y
JIe3KaT 1O OAHY CTOPOHY OT TOYKM A, Toukn X m Z To-
JKe JIeXKaT IO OfHY CTOpoHY oT Touku A. Kak pacmoJo-

JKeHBI TOYKH Y M Z OTHOCHUTEJIIBHO TOYKH A: 1O OAHY /

CTOPOHY WJIM MO pasHble CTOpOoHBI? OGBLACHHTE OTBeT. Z
Pemenne. Y,
IIpoBenem uyepe3 TOUKY A KaKyo-HHOYZIb ‘

npaMyic b, orsimuryo oT a. OHa pa36uBaeT HJIOCKOCT . g

Ha nBe moaymiockocTu. OaHoii M3 HHMX HPHHALJIECIKHUT

Touka X. B ToOii jXe DOJNYIJIOCKOCTH JIeXKAT TOYKH Y H

Z, motomy uTto oTpe3ku XY m XZ He mepeceKaioT HOpH-

myo b. Tak Kak ToOukKH Y M Z JexXaT B OQHOM IIOJY-
IIOCKOCTH, TO OTPE30K YZ He mepeceKaeT nmpAmymo b, a /
3HAYUT, He COZEPKHUT TOUKYy A. To ecTh TOukM Y M Z

JIeXKaT MO OAHY CTOPOHY OT TOYKH A.

IlonynpAaMoO#i, HJIM JYy4Y0M, HA3bLIBAETCH /

YaCTh NMPAMOMA, KOTOpPas COCTOHUT M3 BCE€X TOUYEK 3TOH
MPAMOIA, JIXKAIUX IO OAHY CTOPOHY OT JAaHHOH €e TOY-

KH. 3Ta TOYKA HASBIBAETCSH HAYAJBLHOM TOYKOM MOJY- p,. i

7 YISV [RaEAN]
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npaMoit. PasnuuHbe nOoJXympsAMBle OAHOM M ToM e
npaMol, uMelonEe OOMYI0 HAYANBHYIO 'romcy, BA3KLIBA-
I0TCA AONOJMHHTeNLHBIMH.

[TonynpaAMEle, TAK )K€ KAK B OpaAMEe, 000-
3HAYAIOTCA CTPOYHBIMM JATHMHCKHME 6yxkBaMH. MoxHO
0003HAYATh NOAYNPAMYIO ABYMS TOYKAMH: HAYAJIBHOM
H enje Kaxoi-Humbyner TOuKoOM, NpHHaANeXAIel HmOoJXy-
npamoii. IIpn sToM HavaNBbHAA TOUKA CTABHTCA HA
nepsoM Mecte. Hanmpumep, nmonynpaMyio, KOTOpas BHI-
AeJIeHA KOpHYHeBoil JmHmeidl Ha pucynke 12, MOXKHO
oboanauuTs AB.

Sanmaua (22).

Ha otpeske AB Baara Touxa C. Cpemgu no-
anynpaMex AB, AC, CA u CB Ha3oBHTe NADHl COBNAJMA"
IONIMX NOJYOPAMBIX, AONOJHHATENBHBIX IOJYNPAMBIX.
ObpacHnTE OTBET.

Pemenue (prc. 18).

JaBHEBEe HDONYOPAMBIE MMEIOT HAYAJNLHOM
TO4YKO# MO0 TOuKy A, amb6o Toury C.

PaccMoTpuM CHauaNa mOJMYyOpAMEIE C HA-
JaabHOil TOukoi#t A (nonynpamuie AB u AC). Touxa C
JIGIKHT MEXKAY TOMKAMH A u B, TaK KAK MO YCAOBHIO
3871aYH OHA NPHHAAJIEIKHT OTpe3Ky AB. 3HauHuT, TOUKA

A
a

Pue. 12

A He yexuT Mexnay ToukaMu B u C, T.e. Toukn B 1 C Puc. 13

JIKAT MO OFHY CTOpPOoHY OT TOuKEm A. [losToMy mony-
npameie AB u AC cosnaaalommue.

PaccMoTpuM Teneps NONYOPAMEIE ¢ HAYAJDL-
Ho#t Touxoil C (monynpsanule CA n CB). Touxka C pas-
rensaer TouxkA A u B. IlostoMy TouxkE A 1 B e MOTyT
NPHHEAAJIEKATE ONHON HONyOpAMOll, a 3aHAYHT, NONY-
npamele CA n1 CB pononsuTenpHLIE.

7. ¥Yrox

¥YranoM HasmBaeTcA GHrypa, XoTopas co-
CTOMT M3 TOYKY — BePIHEE] YIia — ¥ ABYX pasimd-
HBIX HOONYNPAMBIX, HCXOAAIIEX H3 5TON TOYKEH, —
CTOPOE Yria.

Ha pucynke 14 BEI BHAHTE YIOJ C Bepmm-
Holt O M cTOpoHAaMH a, b. Yron oBoanagaerca anbGo yka-
38HMEM ero BepPIIWHE], MA00 YKA3AHNEM €ro CTOPOH, JIN-
60 yxasaHHeM TpeX TOYeK: BEPIIMHLI M ABYX TOYEK HA
cTopoHax yria. CnoBo «yrons HMHOrAA 38MEHAIOT 3HA-
KOM Z. Yron Ha pucyHKe 14 MoxXHO 0603HAUMTL Tpe-
MaA coocobavm: 20, /(ab), L AOB. B TperbeM cnocobe
6ykBa yraa, 0603HAYAIONIAR BEPIIMHY, CTABHTCH II0CE-
penuHe.

8

0
Puc. 14
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Ecamn « HbI YTJIa ABJIAIOTCA AOIIOJIHHUTEJIb-

HBIMM 1« 1+ » LNHOM MpPAMOI, TO YToJl HA3LIBAET- B
CA N8 PH it v s 15 Bol BUAATE Pa3BepHY- o
THII ' 1 T e,1 croporamu OA m OB. A
‘ LI, YTO JIYY HIPOXOOHT
CHIV T o e a8, €CJIM OH HMCXONHUT U3
.G a1 T an KaLoii-HuOy b OTPEe3oK C
'\ Okn e ... I pucyEke 16 ayu ¢ mpo- FPuc. 15
. r.. (ab), TaK KaK OH HMCXO-
" IR 'u’1 1 TIEpECeKaeT OTpe3oK AB a
el 1 -
Lo r ' yIJia MBI CYHMTaEM, A
.0 JIK 5 Y BEPHINHEI M OTJINY- c
HBIM ¢ ' €TV . . g N '
Vr i “r
TpaHCOOpTHpA. ! LIS
Ilonynpsamasa ¢ 1 » e SRR - b
Yroxn (ac) paBeH ), . oo ! 1 TS B
paBeH cymMMme yrJjoB (' 4 ' =
LR TRCIRAL oL 2B T AL R ' v OB Puc. 16
MBI OyneM . ' 3
V. Kaxasiit o MMeer =) « LRI AR AN VR
Py, 60MBIIYyIO *, =T, 1B Y T g V] TR LI Y
OyCHAfl MEpa y "™ pasF. (Y¥ ( ., a1 ~db'x MEp ° ['n,
HA& KOTOphIE OH juiu I (ORI (R JIYy90M, IIPpOXOOHA-

IIMM M@Ky e€ro CTopoHaMH.

3TO 3HAYNT, YUTO €CJIH JIYIU C IPOXOAHT 7 EXK-
oy croponamu yria (ab), To yron (ab) paseH cyr»  vr-
JgoB (ac) u (bc).

3amaga (25).

MooxkeT M JIy4 ¢ TPOXOAMNTH

Mexay cTopoHamu yriaa (ab), ecamn Z(ac) = .
= 30° Z(cb) = 80°, Z(ab)= 50°?
Pemenne.

Ecau nyd ¢ NPOXOAUT MEMXAY
cropoHamMu yria (ab), To mo CBOMCTBY HM3Me-
PEHHA YTIJIOB HOJIKHO GBITH:

Z(ac) + £L(bc) = L(ab).

Ho -

30° + 80° # 50°.
3HAYHUT, Jy4d C He MOMeT Ipo-
XOOUTH MEXAy ctopoHamm yrJa (ab). Puc. 17

9
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» MU,

8. OtkaagsiBaHHE OTPE3KOB M YIJIOB
Ha pucynke 18 nmokasaHo, KaK ¢ ITOMOLIBLIO
JUHEMKH Ha IOoJYyNpPSAMOM a4 ¢ HaYaJbHOM TOYKOM A
MOYKHO OTJIOXKHMTH OTPE30K AaHHOM AJMHH (3 cm).
IlocmorpuTe Ha pucyHok 19. Iloaynpsa-

Mas a, IpOoJOJKEHHAs 3a HAYAJBLHYIO TOUKY A, pastu-

BaeT ILJIOCKOCThL HA JABe MoJayIiockocTH. Ha pHucyHKe
TIOKAa3aHO, KAK C IIOMOIILIO TPAHCIIOPTHPA OTJIOXKHUTH OT
TIOJIYIIPAMOM @ B BEPXHIOK IIOJYILJIOCKOCTH YIroJl C AaH-
HOM rpaaycHoit Mepoii (60°).

OCHOBHBIMH CBOMCTBAMH OTKJIAALIBAHUSA
OTPE3KOB M YIJOB MEI OyJleM HA3HIBATH CJEAYIOLIHe
cBO¥CTBA:

Puc. 19

VI. Ha mo6oii moaynpsamMoii OoT ee HAYAJIBHON TOUKH
MOJKHO OTJIOJKMTHh OTPE30K 3aJaHHOM MJIMHBI, H TOJHKO
O MH.

VII. Or m1060i1 moaynpaMoil B 3aJaHHYIO HOJYILJIOC-
KOCTh MOJKHO OTJIOJKMTH YroJ ¢ 3aJaHHOHM rpajaycHOM

Mepoii, meEpmei 180°, ¥ TOJBKO OOMH.

3agaua (30).

Ha nyuye AB otrnoxeH orpe3oKk AC, MeHb-
muit orpe3ka AB. Kakaa n3 Ttpex Touek A, B, C ine-
KHUT Mexay aBymsa apyrumu? O6bACHHTE OTBET.

Pemenne (puc. 20).

Tak xkax Toukm B um C Jje:xaT Ha OQHOI IO-

JYIPSAMOM ¢ HAYAJBHOM TOYKOIt A, TO OHM He pasjeiif- C
IOTCA TOYKOH A, T. e. TOUKA A He JIEJKMT MexXay Tou- A
kamMu B n C.

MookeTr i Touka B jexxaTh MEXKAY TOUKA-
M A 1 C? Ecan Obl OHA JiesKajia MeXAYy TOUKaMM A M Puc. 20
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C, 10 661510 661 AB + BC = AC. Ho 3TO HeBO3MOYKHO,

TAaK KAK II0 yCJA0BHIO oTpe3aok AC mMeHbIle oTpeska AB.

3HaunT, TOUKA B He JeXxHT MexAy TourkaMm A u C.
M3 Ttpex Touexk A, B, C ofHA JIeXAT MeHK-

Ay apyma apyruMmu. [Tostomy Touka C JeKHT MEAY
TouramMu A u B.

9. TpeyroanHHE

TpeyroasENKOM HashHBaeTcH ¢urypa, Koto-
pas COCTOMT M3 TPeX TOUEK, He JeXallluxX HAa OAHOM
npAMOH, M TPEX OTPE3KOB, MOMAPHO COSAMHAIOMINX 9TH
ToukH. TOUKM HABHBAIOTCA BePMINHAMM TPEYrOJLHHKA,
A OTPe3KH — CTOPOHAMH.

Ha pucynrxe 21 BH BHAWTe TPEYTOJBHHK C
BepminHamu A, B, C u croponamu AB, BC, AC. Tpe-
YrONIBHMK 0003HAYAETCA YKa3aAHHEM €ro BepmuH. Bme-
CTO CJIOBA ¢«TPEYTOJBHHMKS MHorZa ynorpebasiior sHax A.
HanpuMep, TpeyroabHHNK Ha pHcyHEKe 21 ofosHauaeTcs
Tax: AABC.

¥raom TpeyromsEuka ABC nipu Bepmmne A
HABEIBACTCA YIoJ, OOpa3soBaAHHEIK TIOAYIPAMBIMEM AB u
AC, Takx e ompeAensiOTCA YIJIM TPEYIONBHHMKA IIDH
BepuuHax B u C.

JdBa oTpe3xa HA3LIBAIOTCH PABHBIMH, €CJIH
OHM MMEIOT OAMHAKOBYIO AJMMHY. JIBa yriia HA3KIBAIOTCH
PABHEIMH, €CJIH OHM HMEIOT OAMHAKOBYIO VIJIOBYIO Me-
Py B rpagycax.

TpeyrolsEHKHE HA3KBAIOTCH PABHBIMM, €CJIH
Y HHMX COOTBETCTBYIOLIME CTOPOHEI PABHEI M COOTBETCT-
Byonue yriael pasHel. IIpm sTOM cooTBeTCTBYIOUIME YI-
Bl AOJDKHEI JIQXKATH NPOTHE COOTBETCTBYIOHINX CTOPDOH.

Ha pucynke 22 Br BHAWNTE ABA PABHEIX Tpe-
yronbuuka ABC n A, B,C,. ¥ Hnx

AB = AlBl’ £C = Alcl, BC = Blcl,
A= LAI, /B = LBI, ZC = LCI.
Ha gepreke paBHEIe OTpe3KH OORIUHO OTMe-

YAIOT OAHOM, ABYMA HJHM TPEeMsa YepPTOUKAMH, & PABHEIC
Yyrasl — ofHoll, ABYMA HIH TpeMs AYAKKAMH.

JInn obo3HadeHMsT DABEHCTBA TPEYroJhLHH-
KOB HCHONB3YeTCs OOKUHHIN 3HAK pABEHCTBa: =. 3a-
muck AABC = AAB,C, unraercs Tax: «TpeyronbHHK
ABC paBen TpeyroncHuky A,B,C,». IIpu arom mmMeer
3HAUYCHWE NOPAAOK, B KOTOPOM 3AIIMCHIBAIOTCS BepIlH-
HEl TpeyrontHuka. Pasencreo AABC = AA,B,C, o3Ha-

11
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a) C 6)

A B
Pue. 23
yaetr, 4T0 LA = LA, LB = /4By, ... . A t.c.cis0

AABC = AB,A,C, o3HauaeT y»e COBCEM Jpy'oe: .. =
= /B,, LB = /A, ....

3anaua (38).

Tpeyronsuauku ABC n PQR pasuul. UsBecTt-
HO, 4TO cTopoHa AB pasHa 10 M, a yroan C paseH 90°.
Yemy paBHHEI cTopoHa PQ m yron R? OO0bsAAcHHTE OTBET.

Pemenmue.

Tak kak TpeyroJdsHUKN ABC u PQR paBHEI,
TO v HUX AB = PQ, /C = LR. 3uHauut, PQ =
=10 M, £ZR = 90°.

10. CymecTBoBaHMEe TPEYroJbHHKA,

PAaBHOro JaHHOMY

Ilycts MEI nmMeeM TpeyroabHHK ABC n
ayu a (puc. 23, a). IlepeMecTHM TpeyroabHMK ABC
TaK, 4YTOOBl €ro BepIIMHA A COBMECTHJIACH C HAYAJIOM
ayua a, BepiumHa B nomasa Ha Jayu a, a Bepmuea C
OKA3aJIaCch B 3aJAHHOM ITOJYILIOCKOCTH OTHOCHTEJIHHO
Jyya @ M €ro IpoAoJIKeHHsi. BepIIHMHBEI HAaIIEro Tpe-
YroJIbHHKa B 3TOM HOBOM IIOJIOXKE€HHMM O0CO3HAYMM A,,

B,, C, (puc. 23, 6). Tpeyzonvnux A,B,C, paeern mpe-
yzoavHuxy ABC.
CymecTtBoBanmne Tpeyrosbuuka A,B,C,, pas-

HOro TpeyroabHUKYy ABC HM pacIoJioOiKEHHOro yKasaH-
HBIM 00pa3oM OTHOCHTEJILHO 3aJJaHHOIrO JIyva 4, MBI OT-
HOCHM K YHCJIY OCHOBHEIX - 1 e - ¢duryp.
3To cBOMCTBO MEI OyaeM q n K*

VIII. KakoB GBI Hn « _ <= ..., CYIIECTBYET PaB-
HbIil €My TPeyroJibHHK B 3aJJaAHHOM PACINOJIOJKEHHMH OT-

HOCHTEJBHO JAHHOW NMOJyIIPpAMOMN.

Pu.. zca
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11. IlapaanreanrHbIEe NMpAMBIE

JIBe mpAMbIe HA3BLIBAIOTCS NapaJlieJbHBIMH,
€CJIM OHH He IIepeCeKAaloTCH.

Ha pucyHke 24 mokasaHO, KaK C IIOMOIIBIO
YTOJBLHMKA M JHHEHKH IIPOBECTH Uepe3 AAHHYIO TOYKY
B npsimyio b, napajienbHyI0 JaHHOM IIpAMOH a.

Jlnsa o603HaUeHM A NapalIeJIbHOCTH IIPAMBIX
ucrnionb3yerca sHak ||. Banuck a | b umraerca: «IIps-
Mas a InapajuiejibHa npamou b».

OcHOBHOE CBOMCTBO NapajjIeJJbHBIX NpA-
MBIX COCTOMT B CJIEAYIOLIEM:

IX. Yepes TOukKy, He Jiekamyl0 HA OAHHOM IIPAMOIi,
MOJKHO NPOBECTH Ha ILJIOCKOCTH He Gojsiee oxHOM mpA-
MO, napaJijIeJIbHOM TaHHOMH.

3amaua (41).

Mosxer 1 npaMas, IepeceKannas ogHy U3
IBYX TApaJIJIeJIbHBIX NPAMBIX, HE IE€PECEeKaTh APYryo?
O6bacHHUTE OTBET.

Pemenwue.

Ilyete @ m b — mapannenbHble IPpAMBIE, U
NMyCThL NPAMAA ¢ IEpeceKaeT INPAMYIO @ B TOuke A
(puc. 235). Ecim 6Bl mpsiMasa ¢ He IepeceKasa IIPAMYIO
b, To uepes TouKy A npoxoamysn Obl ABe IpAMEBIE, He
nepeceKapie npamyio b: npamas a m npamas c. Ho
II0 CBOMCTBY mIapajljleJIbHBIX IPAMBIX 3TO HEBO3MOXKHO.
3HauNT, NpAMafa C, IepeceKas NMPAMYIO @, AOJIXKHA Iie-
peceKaTh M MapajljieJIbHYIO0 eil nmpamyio b.

12. Teopemsl H OOKa3aTeJbCTBA
IlpaBMABHOCTL YTBEPXKAEHHS O CBOKCTBE
TOM MJIM MHOM reoMeTpHuecKoi (PUIrypbl yCTAHABJINBAET-
Ccf IIyTeM PacCCYXAeHHA. ITO pacCyKIJeHHe Ha3bIBAETCSH
IOKa3aTeJbCTBOM. A caMO yTBepXKJAEeHHe, KOTOpoe NOKAa-
3BIBAETCH, Ha3bIBAETCH Teopemoi. IlpuBeneM mpumep.

T H

Ecar . . om-
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HY M3 BepIIMH TpcYroibHL Xt ABC u mepecekaeTr ero
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ctopoHy AB (puc. 26). Ilpsmasa a pa3buBaeT NJIOCKOCTH
Ha ABe moaymnjockocTH. Touku A m B nexxar B pas-
HBIX ITOJIYIIJIOCKOCTAX, TAK KaK OTpPe30oK AB mepece-
KaeT npamyio a. Touka C Jie’KHT B OOHOI M3 3THX IIO-
JIYILJIOCKOCTEM.

Ecim Touka C neXHUT B OZHOM IIOJIYILJIOC-
KOCTH C TOUYKOil A, To oTpe3oK AC He IepeceKaeT
IpAMYI0 a, a orpe3ok BC nepecekaeT 3Ty NpAMYF
(puc. 26, a).

Ecin touxka C J1eXHUT 3 OZHOM IIOJIYILJIOCKO-
cTH ¢ ToYkKoM B, To oTpesok AC mepecekaerT NpAMYIO a,
a otpe3ok BC He nmepecekaet ee (pmc. 26, 0).

B obomx cayuasx mnpsMasi a IEepPeceKaer
TOJBKO oAMH K3 oTpe3koB AC mium BC. Bor m Bce pmo-
KAa3aTeJILCTBO.

DopMyJIHNPOBKA TeOpPeMEI OOBIYHO COCTOMT
M3 ABYX 4acreili. B ogHoif yacTH roBOpHUTCA O TOM, YTO
JaHO. JTa YACTh HA3LIBAETCHA YCJIOBMEM TeopeMEl. B
IpYyroifi 4acTH TrOBOPHTCA O TOM, UTO AOJIKHO OBITHL ZO-
KAa3aHO. ITa 4YACTh HASHIBAETCS 3AKJIIOUEHHEM TEOPEMEI.

YcnoBue Teopemel 1.1 coctomT B TOM, 4YTO
IIpAMas He IIPOXOANT HH 4Yepe3 ONHY BepUIMHY TPEeyro. -
HHUKA U IIepPeceKAeT OAHY M3 €ro CTOPOH. 3aKJIOUEeHHE Te-
OpeMBI COCTOMT B TOM, UTO 3TA IPAMAS IIePECEKAeT TOJIb-
KO OAHY M3 IBYX APYIHX CTOPOH TPeYroJILHHKA.

13. AKcHOMBEI

YTBepikaeHnsa, comepkalnecss B GopMyJIn-
POBKA&X OCHOBHBIX CBOMCTB mpocTeMmux guryp, He fo-
Ka3bIBAIOTCA H Ha3bIBAlOTCA akcHoMaMH. CioBO «akcH-
OoMa» IPOMCXOAMT OT I'PEYECKOr0 CJIOBA «aKCHOC» M 03-
HAYaeT «yTBepYKJieHNe, He BbI3RIBAIOIIEE COMHEHHI ».

Ilpn moKas3aTeJBCTBE TEOPEM paspellaeTcs
I10JIb30BATHECA OCHOBHBIMHM CBOMCTBAMM IIPOCTEHMIINX
duryp, T. e. aKkcHOMaMH, a TaK)Ke CBOMCTBaAMM, yKe JO-
KasaHHBEIMHM, T. €. JOKA3aHHBIMH TeopeMaMH. Hukakmu-
MH IPYrMMHM cBoiicTBaMH (Hryp, Ja)ke ecJIH OHH HAM
KAa)XyTCA OUYEBMAHBIMM, IOJL30BATHCA HEJIb3A.

Ilpn nokasaTesIbCTBE TEOPEM pas3peniaeTcs
MOJIL3OBATHCHA UEPTEIKOM KAK I'eOMETPHYECKOM 3aITHChIO
TOro, YTO MEI Bbipa)kaeMm cioBamu. He paspemaercsa mc-
MOJIB30BATh B PACCYIKJEHMH CBOMcTBa (PUryphl, BHAHEIE
HAa YEpTeX e, €CJIM Mbl He MOKEM OOOCHOBATH MX, OIH-
pasch HA AKCHMOMBLI M TeOpeMhl, JOKAa3aHHbLIE paHee.

B reomerpum HapAAny ¢ TAKMMH CJIOBAMH,
KAK ¢«AKCHOMAa» H «TeOpeMa», HNCIOJBL3YEeTCHA TaKMXKe
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CJIOBO <«oOIIpefiesieHne». JlaTh onpepenenne yeMy-anbo —
3HAYNT OOBACHATH, YTO 3TO TAKOE.

Hanpumep, rosopar: «JlaliTe onpeaesieHne

TpeyroJepHuKas». Ha 3T0 oTBeuaioT: «TpeyrolpHHKOM
HaseiBaeTca (Urypa, KOTOpPas COCTOMT M3 TpeX TOYEK,
He JeXAaIMX Ha OfHOM mpsamMoii, 1 Tpex OTpe3KoB, IIO-
IIADHO COEAMHSMIONMX STH TOYKM».

JOpyroyt npmmep: «laltre ompegesenme ma-

PaJIeNbHBIX NpAMEIXs. OTBeuaeMm: «IIpaMeie HaskiBa-
I0TCA TNAPALICHBLHBEIMH, €CJIH OHH He IepeceKalTCss.
B y;ce 3HaeTe OIpeAesIeHMs PABEHCTBA OTPE3KOB, pa-
BEHCTBA YIJVIOB ¥ PABEHCTBA TPEYIOJBHUKOB.

@ o oo

KouTpoasHEIe BONPOCKI

IIpuBeanTe IpMMepEI reoMeTpHUecKHX duryp.

HazoBrTe OCHOBHEHIE reoMeTpHYecKre QMIypH Ha ILIOCKOCTH.

Kax o6osHaualoTcsi TOYKHM M NpAMEIe?

ChopmynupyiiTe OCHOBHEIE CBOINCTBA IPHHAAJIEXKHOCTH TOUEK H
TIIPAMBIX.

O6BbAcHNTe, UTO TAKOe OTPEe30K C KOHIAMM B AAHHEIX TOYKAaX.
CdhopmyaupyiiTe OCHOBHOe CBOMNCTBO DACHNOJIOKEHHA TOUYEK HA
IIpAMOIi.

CdhopmynupyiiTe OCHOBHRIE CBOMCTBA M3MEPEHHA OTPE3KOB.

Yro HABEIBAETCA PACCTOAHMEM MeXAY [ABYMS AAHHEIMH TOY-
KAMH?

Kaxnmu cBolicTBaMm obnazaer pasbieHne IVIOCKOCTH HA ABe MOJY-
IIOCKOCTH?

CdopMysmpyiiTe OCHOBHOe CBOMCTBO DACIIOJIOMKEHHSA TOUEK OTHOCH-
TeJbHO NpAMON Ha IJIOCKOCTH.

Yro Taxoe moaynpaMas uiaH ayd? Kakme moaynpsaMeie Ha3HEIBAIOT-
CA HOMOJHUTEeNLHBIMMN?

Kakx ofosHa4ualoTca TOJMYyNpAMBIe?

Kaxaa ¢urypa HasbiBaeTcsa yrjaom?

Kax oGosHauaercs yroxa?

Kaxoii yron HasmBaeTCA PasBepPHYTHIM?

O6nacENTEe, UYTO O3HA4YAET BEIpakeHme: ¢«IlomynpsmMas OTpoxoawT
MEKJY CTOPOHAMH YIJIA».

B KakMxX efMHHIIAX HM3MEPSIOTCA YIVIBI M C IOMOINBLIO KAKOTO HH-
ctpyMenTa? O0bscHNTe, KAK IIPOBOAHNTCH HM3MepeHHe.
Cohopmy-mHpYHTE OCHOBHEIC CBOMCTBA M3MEpeHMA YIJIOB.
CohopmympyiiTe OCHOBHBIE CBOMCTBA OTKJIAALIBAHMA OTPE3KOB M
YTJIOB.

Y10 TaxKoe TPEYroNbHHK?

YTo TaKOe YroJa TpPeyroJbHHKA NPH AAHHON BepiunHe?

Kaxne oTpeskH HaA3HIBAIOTCA PABHEIMH?

Kaxne yryinl HasHIBAIOTCA PABHEIMH?

,5 Fhosberena? & e et
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24.
25.

26.
27.

28.
29.

Kakne TpeyroJbHHKHM HA3HEIBAIOTCA PABHHEIMN?

Kak Ha PHCYHKE€ OTMEUYaAITCA Y PABHBIX TPEYIrOJBPHHKOB COOTBET-

CTBYIOIIINE€ CTOPOHBI M YI"JIBI?

O6BsscHNTE IO PHUCYHKY 23 CYILECTBOBAHHME TPEYroJIbHUKA, PABHO-

ro JAHHOMY.

Kakme npsiMele Ha3hIBAIOTCA mnapajiaeabHbIMH? Kakoil sHak mc-
MOJIb3yeTCA AJA 0603HAUEHNS NapalyIeJIbHOCTH IPAMBIX?
CohopMyHpyiiTe OCHOBHOE CBOMCTBO IIapaJIJIEJIbHBIX IPSAMBEIX.

IIpuBeanTE IIDMMEP TEOPEMBI.

3agaun’
ITyukTt 2

1) IlpoBeante mpsimyrwo. OTMeTBETE KaAKYIO-HHOYAbL TOUKY A, Je-
JKAIYI0 HA NPAMOM, M TOUuKy B, He Jexxalnyo Ha IIpPSAMOIA.
2) IlpoBenuTe nBe mepecekalonpieca npsmele a u b. OrmersTe TOY-
Ky C miepeceueHHMsl NPSMEIX; TOUYKY A Ha IPAMOM ¢, He JIEIKAIYIO
Ha npamo# b; Touky D, He JieKallyl0 HM HA OLHOM M3 NPSAMBIX

a unb.

OrMeThTe Ha JaHcTe OyMarm JABe TOYKH
IIpoBeauTe uepe3 HUX OT PyKM mpaMylo. L
IIOMOIbI0O JIMHEHWKN IIpOBEPhTE IIPABM.ib-
HOCTh IIOCTPOEHHS.

MoryT 11 ABEe IpSIMEIE UMETH JBE TOYKM IIe-
peceuennsn? O6GBACHHUTE OTBET.

JJjs mnpoBepKH IIPABHJIBHOCTH JHNHEHKH
NIPUMEHAIOT TaKoi cnoco6. Yepe3 nmBe Tou-
KM C IIOMOIIBIO JIMHEMKH IIPOBOAAT JIMHMIO
(puc. 27). 3aTeM JMHEMKY NepeBOPaYMBAIOT
M 4Yepe3 Te JXe TOYKH CHOBA IIPOBOAAT JIH-
HNo. Ecam jguHMM He COBNajgalwT, TO JH-
Hellka HempaBmibHasA. Ha KakoM cBoiicTBe
NPAMBIX OCHOBAH 3TOT Cnoco0 IIpOBEepKH
IIPaBHAJIBHOCTH JIMHEMKM?

ITyuxT 3

Pue. 27

IlpoBeagure mpamyo a. OTMeTbTe Ha HpAM<H JBe KaKne-HNOYIb
Tcukl A m1 B. OrMeTrsTe Tenepr TouKy C Tak, 4YToOuI TOuka A Je-

sxasa Mexay tToukamMmu B u C.

IIpoBeaure mpsamyio a. OTMeThETe Ha HPSAMOM JBe KaKMe-HHNOYIb
ToukM A u B. OTMeThTe Tenepph Kakyo-HHOyAb Touky C oTpeska

AB.

! MEOrme sagaum HacTOosmero yueGHMKA B3ATLI M3 ILIKOJBHBIX yueOHMKOB
M 38JJa4YHHMKOB NPOIILIKIX JieT, B ocobenHocT M3 <«['eomerpums A.Il. Kuce-
nesa u «C6opEMKa 3aaa4 1o reomerpum» H. A. Pri6kuna.
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19.

4) orpeaxkn AB n CD He mepecekaioT NpAMYVIO, & oTpe3oK BC me-
pecexaetr; O) orpesku AB, BC, CD He mepeceKaloT IPAMYIO;
6) orpeskm AC, BC m BD mnepecekalor npamyin? OO6BacHHTE
OTBeT.

JlaHK NATE TOYEK M IPAMASA, He NMPOXOAAILAS HHM UYepe3 OAHY M3
3THX ToueK. U3BecTHO, UTO TPH TOUKHM PACIOJOMKEHbI B OOHOM IO-
JYILIOCKOCTH OTHOCHTEJIPHO 9TOM NpsiMoii, A ABe TOYKN — B ApV-
roit. Kasxgaa nmapa Touex coegnHeHa OoTpe3KOM. CHOJBKO OTPe3KOB
IlepecexaeT npaMywo? OOBACHUTE OTBeT.

Ilyuxr 6

Janel npaMas @ u Toukn A, X, Y, Z Ha aroli npamoit (pumc. 11).
HazBecTHO, YTO TouKHM X M Y JIedKAT IO OAHY CTOPOHY OT TOUKH A,
Toukr X H Z Toxe JIeXAT IO OAHY CTOPOHY oT Toukm A. Kax pac-
IOJIOMEHEl TOYKHM Y M Z OTHOCHTENBHO TOYKH A: IO OOHY CTOpO-
HY HJM IO pasBkie cTOpoHBI? OOBACHWTE OTBET.

OrMethbTe iBe TOukM A M B. Ilposegure noaynpamyio AB.

Ha orpesre AB BaaTa Touka C. Cpegn monynpamux AB, AC, CA,
CB Ha30BHTE NAPK COBIAAAIOIINX IMOJYNPAMBIX, AOIOJHHTEJBHBIX
nonynpamerx, O/bACHHTEe OTBeT.

Ilyakt 7

IlpoBeauTe M3 OAHOM TOUKM TPH HPOMIBOJIBHEIX ayda. Ompeaenn-
Te Ha ria3 yrianl, ofpasyeMunie 9TMMH jayuami. IIpoBephTe Bamm
OTBeTH, M3MepaA yriaul TparncmopTupoM. IloBTopnTe ynmpa)xHeHMe.
JIy4 a npoxoauT Mexay cropoHammu yraa (cd). Haitaure yroa (cd),
ecan: 1) Z(ac) = 35°, L(ad) = 75°; 2) L(ac) = §7°, L(ad)= 62°;
3) L(ac) = 94°, L(ad) = 85°.

Mosxer Jm Jy4 ¢ NpOXOANTE MEXAYy cTopoHamMm yriaa (ab), ecum:
1) L(ac) = 80°, ZL(cb) = 80° L(ab) = 50°; 2) L{ac) = 100°,
£(cb) = 90° 3) yroxn (ac) Gonrme yraa (ab)?

Mexay croponamm yria (ab), pasaoro 60°, npoxoaut ayu ¢. Haii-
mure yrasl (ac) u (be), ecam: 1) yron (ac) ra 30° 6oapiue yraa (be);
2) yroxn (ac) B 2 pasa Gonbme yraa (be); 3) ay4 ¢ genur yroa (ab)
gosnonam; 4) rpagycHble Mepul yraoB (ac) m (bc) oTHocaATCA Kak

Ilyuxr 8

IIpoBeanTe mpamMylo. OTMeTETE HA Hell KaKyIO-HMOYAbL TOUKY A. 3a-
TeM OTMEThTe HA a3 TOUKY B 2ToM mpsMolt Tay, utobel AB =
= b cmM. IIpoBeprTe TOYHOCTH NOCTpPOHUA TOUKH B smueiikoit. Ilo-
BTOpPHTE ynpakaerue ana: 1) AB = 3 em; 2) AB = 7 cwm;
3) AB = 10 cm.

ITocTpoiiTe Ha rnas yrau 30°, 45°, 60°, 90°. IIpoBephTe TOUHOCTH
nocTpoeHns TpaHcnmopTupoM. IloBTOpHMTE 3azaHme.

’ 8 ¢ e



31.

32.

M.
35.

41,
42,

CymecTByeT Ji1 Ha noaynpamMoit AB Ttaxkas Touka X, OTJIHMYHAA OT
B, uyro AX = AB? O6bsicCHUTE OTBeT.

Ha syue AB ornosxeH orpe3ok AC, MeHrmmii orpeaxa AB. Kakasa
n3 Tpex Touek A, B, C nexwur Mexay aByma apyrumu? OOpsacHM-
Te OTBeT.

Ha nyuye AB orMeueHa Touxka C. HaliamTe nimHy oTrpe3ka BC, ec-
au: 1) AB=1,bm, AC= 0,3 m; 2) AB= 2 ¢cm, AC = 4,4 cwm.

Ilynxr 9

ITocTpoiiTe HA ria3 TPEeYrOJBHHK ¢ PABHEIMM CTOPOHAMH (paBHO-
CTOPOHHMII TpeyroabHMK), IIpoBephTe TOYHOCTH MOCTPOEHMS H3Me-
PeHHeM CTOPOH.

Ha cropone AB Tpeyronramxa ABC Baara Touxa D. Yemy paBHa
cropoaa AB TpeyroabHnka, ecat AD = 6 ¢cMm, a BD = 6 cm?

Ha cropone AB tpeyronsauka ABC Baata Touxka D. Haiiaure
yron C TpeyroapHuKa, ecm LACD = 30°, a ZBCD = 70°.
HauepruTe Kakoif-HHOyab TpeyroapHMK. IlocTpoliTe oT pyKm Ha
183 paBHHH eMy TpeyroiabHHK. IIpoBephTe IpABHILHOCTL MOCTPO-
€HNsA, M3MEPAA COOTBETCTBYIOLIMEe YIVIK H CTOPOHHI. IloBTOpDHTE
yInpaxHeHHe.

Tpeyroasunkn ABC n PQR pasuri. HasecTHO, uTo AB = 5 cM, BC=
= 6 cM, AC = 7 cMm. Halizmnre cTopoHE TpeyroabHRka PQR. O6b-
SICHATE OTBeT.

Tpeyronsankn ABC m PQR paBHEL. ¥Yribl BTOPOTO TPEYrOJBHHKA
usBecTHH: LP = 40° 2@ = 60°, LR = 80°. HalignTe yrael Tpe-
yroapEnka ABC.

Tpeyromunxu ABC n PQR paBHnl. H3BecTHO, uTO cTOopoHa AB
paBHa 10 M, a yron C pasen 90°. Yemy paBHEI cTOpoRa PQ H yron
R? O6pacaure orser.

Tpeyronsunkun ABC, PQR u XYZ pasrm. HssecTHO, uTO AB =
=5 cM, QR = 6 cM, ZX = T cm. Halizute ocTaNTbHEIE CTOPOHBI
KAKAOTO TPEYTOJbHUKA.

Ilyaxr 10

JaH Tpeyroasauk ABC. Cymec'rnye-r JH APYTOH, paBHHI eMy Tpe-
yroasHuK ABD?

IIyaxt 11

Moxer Jm npaMasi, IEpeceKaoas OgHY M3 ABYX NApAJIIEIBHBIX
NpSAMBIX, He nepecexatk Apyryo? O0pfacHuTE OTBeT.

JiaHE! ABe NepeceKaloNiueca npaMbie. MoJKHO JH TIPOBECTH TPETHIO
NIPAMYIO, NapaIeNbHYI0 KaKaoil U3 ABYX AGHHRIX?

Ilyaxr 12
Mosver s npaAMasa, He IPOXOAAUIAA HH 4epe3 OAHY M3 BepIINH
TPEYroJLHHKA, MepPeceKaTh KaXAyIo ero cropony? Ilouemy?

' 9 Ocnoninie caoficinaa
HPOCCQUEUY 2enatempi
HECHRUN (D



44",

45.

46.

47.

49.

al.

Pue. 28 Pue. 29 Pue. 30

Hannt vethipe Tourku A, B, C u D. H3pecTHO, uTO TOuKM A, B, C
JexxaT Ha ofHoil mpamMolt m Touku B, C, D rake se:xar Ha Of-
HOM mpamoii. IlokaXnTe, 4TO Bce UYeTHIPe TOYKH JEXKAT HA ORHOIM
npamoii.

JlaHEI YeThipe mpaMeie a, b, ¢ u d. UsBecTHO, 4WTO nNpsAMEe a, b,
¢ mepeceKaloTca B ofgHolt Touke M mpAMEle b, ¢, d TaKiKe mepece-
KAIOTCA B OAHON Touke. JIOKa)XHTe, UTO BCe YeThipe AAHHEIC NPH-
Mble IPOXOAAT UYepe3 OAHY TOYKY.

Touxn A, B, C, D me nexxat ma ogHo¥i mpamoit. HasecTHO, uTO
npaMasa AB nepeceraer orpesorx CD, a npamaa CD niepecexkaer oTt-
pesox AB. Moxaxure, uro orpeskm AB um CD nepecexalorcd.
Han tpeyronsankx ABC. Ha cropore AC B3siTa Touka B, a Ha cTO-
poune BC — Touxa A,. Jlokaxure, 4to orpesku AA, m BB, nepe-
ceKaoTca (puc. 28).

Orpesxu AB u CD, He nexxainue Ha oAgHoNl npsAMoil, ImepeceKaloT-
ca B Touke E. [lokaxure, UTO 0Tpe3ok AC He NepeCeKaeT MPAMYIO
BD (puc. 29).

IIyexT 13

Jora)xure, -TO €CAM Jyd, MCXOAAINMHE K3 BepIUMHE Yria, mepe-
ceKaeT OTpPe3aoK AB ¢ KOHDAMM HAa CTOPOHAaX yrja, TO OH mepece-
KaeT: 1) orpesok AC ¢ KOHIIAMH HA CTOpPOHAX yria; 2) moboil or-
pesox CD ¢ xorumamMu Ha cTroporax yria (puc. 30).

JokaxuTe, YTO ABe NMpAMEle JNOO mapajeabHEI, U060 TIepecexa-
IOTCA B OJHOM TOUYKe.

Touxknu A u C npurapgeyxar npsmoii a. Ha nonyopamoii CA otno-
sxeH otpesok CB, 6onbmumit orpeska CA. 1) Kakaa m3 Tpex Touek
A, B, C nexur mMexay asymsa ApyruMmun? O6ssacaute orser. 2) Ho-
Ramme,cm TOUKa A pas3bMBaEeT NPAMYIO ¢ HA ABe MOJYIPAMEIe
AB n AC.

1 lIseToM oTMeueHE 38/j8YM MOBE MEEHOH TPYAHOCTH.
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14. Cmesic--- 7 -
Onp  ...cHEe.
JBa yria ._a3BIBA.OTCS CMEYKHBIMM, €CJIH Y
HNX OfHA CTOpOHAa o0las, a APyrue CTOPOHEI 3THX yrI-
JIOR SIBJIAIOTCH AONOJHHUTEJbHBIMN IOJYNIPAMBIMH.
Ha puncyrke 31 ymmi (a,b) n (a,b) cvexxable. ¥
HHMX CTOpPOHa b ob1asi, a CTOPOHH! @; M G, ABJIAIOTCH HO-

NOJHNUTEJLHBIMH IOJYIIPAMBIMH.

Ilyects C — Touxka Ha npamoii AB, jexa-
masa Mexxay ToukamMm A m B, a D — TOouKa, He JiexKa-
maAa Ha npamoit AB (puc. 32). Torga yraet BCD n ACD
cMeskHBIe. ¥ HBX cropoHa CD obmasa. Cropornsl CA m
CB sBIAIOTCA AONOJHWUTENbHBIMH IIOJYIPAMBIMM IIpH-
Mot AB, Tak KaK TOYKM A M B 3ThX nojgynpsMuIX pas-
JeJIAIOTCA HAYaJbHOM Toukoi C.

Teopema

Cymma cMexHBIX yrioB pasHa 180°.

JlokasaTeJabCcTBO.

Ilycres Z(a,b) n Z(a,b) — manHBIE CMeKHEIE
yrase!l {cM. puc. 31). Jlyu b nmpoxoauT MeKAYy CTOpPOHA-
MUK @, ¥ @, pa3BepHyTOoro yrJa. Ilostomy cymma yrioB
(a,b) n (a,b) paBHa passepHyTOMYy yriy, T. €. 180°. Te-
opeMa ZoKa3aHa.

N3 Teopemur 2.1 ciepyet, 4TO

€CJIM Ba YrJia paBHBLI, TO CMEeYKHbIe C HUMH YIJIbl PaBHBI.

N3 Teopemn! 2.1 crneayer Takike, YTO

€CJIM yroji He pa3BepHYTHI, TO ero rpamycHas Mepa
mennme 180°.

3anaua (3).

HaiizuTe cMme)XHBIe YIJBI, €CJOM OAMH M3
HUX B ZBa pasa 6ojble Apyroro.

Pemenue.

O6Go3HayMM rpaAgycHYI0 Mepy MEHBIIIero M3
yrJioB uepe3 x. Torma rpaaycHasa Mepa GoJibIllero yrJa
6yzer 2x. Cymma yriaos paBHa 180°. Urtak, x + 2x =

2]

b
a, 4
uce. 31
D
A B
L o
C
Puc. 32
CrexHnle u
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Ilpamot yeon Ocmpuiii yzon Tynoii yzon

= 180, 3x = 180. Otcroga x = 60. 3Hauur, HaAIIH
CMeXXHBle yrJjikl paBHEI 60° m 120°.

Yron, paBHBEIE 90°, HaseIBaeTCA NPAMBIM
yraom. I3 TeopeMBI 0 cyMMe CMEXXHBIX YTIJIOB CJIeAyeT,
4TO

YToJI, CMEXHBIH C IMPAMBIM YTJIOM, €CTh IPAMOM YTOJI.

Yroa, merbmin#t 90°, HaseIBaeTCs OCTPHIM
yraoMm. Yroa, 6oapmmii 90° u menbmnit 180°, HaswiBa-
eTCH TYIBIM.

Tax Kaxk cyMMa CMeXXHBIX YrJIOB paBH&
180°, To yrosm, cMesKHEIifI C OCTPBEIM YIJIOM, TymoOii, &
yroJ, CMEeXXHBIA ¢ TyneIM yrjoMm, ocTpeiii. Ha pucys-
Ke 33 m3o6pakeHHl TPH BHJAA YIJIOB.

15. BepTHKaJbHBIE YTJbI

Onpepenenue.

JlBa yriia Ha3LIBAIOTCA BEPTHMKAJIbHBIMH, €C-
JIA CTOPOHBI OJHOTO yrJia SABJSAIOTCH NOIOJHNTEJIbHBEIMHA
NOJIYIIPAMBIMHA CTOPOH APYTIOro.

Ha pncynxe 34 yrim (a.b,) m (asb,) BeptH-
KajibHble. CTOPOHEI @, 1 b, BTOPOro yriia — AONOJNH™ 1b
Hble IOJyTIpsSMe CTOPOH a, M b; mepBoro yria.

Teopema

BepTukanbHBIE YTJIBI PABHBI.

JJoxasaTeancTBO.

Ilycte (a,b,) mn (asb,) — maHHBIe BepTMKAIL-
Hple yriabl (puc. 34). Yroa (a,b,) ABnAeTca cMeXHLM C
yriaoMm (a,b,) m c yraom (ayb,). Orcioma mo Teopeme O

CyMMe CMeJKHBIX YIJIOB 38KJIIOYAeM, YTO KaXXABIH Hu3
yrios (a,b,) n (asb,) mononnser yron (a,b,) mo 180°,
T.e. yriael (a,b;) u (ayb,) paBuEl. Teopema goxasaHa.

22
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3anaua (9).

CymMMa JaByX YIJiOB, KOTOPEIE MOJYYAIOTCH
Py IIepeceYyeHMH ABYX NOpAMEBIX, paBHa 50°. Haiigurte
3TH YIJIHL.

Pemenue.

JIBa yrija, KOTOpbie IOJIYUalOTCs IPH Iepe-
CeueHWM ABYX IPSAMBIX, Ju00 cMeKkHEIe, JUOO BepTH-
KainbHBIEe (pHc. 35). JlaHHBIe yrjabel He MOTYyT OBITH
CMe)XHBIMH, TaK KaK HX cyMMa paBHa 50°, a cymma
CMe)XHBIX yrjioB paBHa 180°. 3HaunT, OHH BepTHKAJIb-
Hble. Tak Kaxk BepTHKAJBbHBIE YIJIbl PABHBI M IIO YCJIO-
BHIO NX cymma 50°, TO Kaykanlii M3 yrioB paBeH 25°.

16. IlepmeHOAMKYyJIsApHBIE IIPAMBIE

Ilycts @ 1 b — npsamMmele, nepeceKarolecs
B Touke A (pmc. 36). Kaxknaa n3 saTHX NPAMBIX TOYKOM
A peintca Ha aBe noaynpsMele. IloaynpsiMele opHOI
NpsaMoOil oOpasyoT ¢ NOJYyNIPAMBIMH APYroil NpAMoOi ue-
TeIpe yrya. Ilycth 00 — ogmH m3 aTmx yriaoB. Toraa Jiro-
601 M3 OoCTAJBHBIX TpeX YyrJjioB Oyaer JuOO CMEXXHBIM C
YIJIOM O, JHO60 BEpTHMKAJBHEIM C YIrJIOM ..

OTciozma cieayeT, YTO €CJM OAWH M3 YIJOB
NpAMOI, TO OCTalbHBIe YIJBLI TOXXe OyAyT IpAMEIE.
B 3ToM cnyuae MBI roBOpHM, YTO IPSMEIE II€PEeCEKAaIoT-
CA IIOJ IPAMBIM YIJIOM.

Onpenenenrne.

JIBe npAMBIe HA3LIBAIOTCA NEPIEHIUKYJIAP-
HBIMM, €CJIH OHM IIePeCeKalTCHA IOoJA IPAMBIM YIJIOM
(pnc. 37).

IleprieEAMKYJIAPHOCTh HPAMBIX 0GO3HAUAaET-
cA 3HaKoM 1. 3anuck a | b uuraerca: «IIpsamas a nep-
NeHAVKYJApHA NpAMOR b».

Teopema

Puc. 35
b
o

A a

Puc. 36
b

—s

Puc. 7

Yeped KaxAYI0 TOYKY NIPAMOM MOMKHO [pUBc #A Gy
NeHAMKYJIAPHYI0 e NMpPAMYIO, ¥ TOJBLKO OJHY.

JlokasaTenbsCTBO.
Ilycte @ — paHHas npsaMad U A — AaHHaA
TouKa Ha Heil. O603HauUMM uyepe3 4, OfHY W3 IOJyIPA-

MBIX IIPAMOI a ¢ HauvaJbHOM Toukoii A (pmc. 38). Ot-
JIOXKMM OT Nonynpamoi a, yroa (a,b,;), paBumii 90°.

Torpa npamas, comgepxkainas ay4d b;, 6yzeT nepnesgm-
KyJfipHa IpAMOM 4.

23
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18. Buccexrpnca yria a

Onpenenenne’,

BHcceKTpHCOM yria HashiBAeTCH Jyd, KOTO-
puii MCXOAWMT M3 BEPMIMHH YIrAa, NPOXOAHT MEXAY €ro c
CTOPOHAMM M AEJINT YroJi IOIIOJIAM.

Ha pucyuke 41 Bm BuamTe yroa (ab). Jlyu
¢ UCXOAWUT H3 BEepHIMHE YIJIA, NPOXOAWT MeMAY ero

CTOPOHAMM H JAEeJINT YIroJN HNOIIOJIaM: b
L(ac) = L(bc) — A(:b) . Pue. 41
3anxaua (17).

JlokaxxuTe, 4TO OHCCEeKTpHCA YIJa obOpasyer
€ ero CTOpOHaMm yriaul He Goapme 90°.

Pemenne.

Mu1 anaeM, UTO rpagycHas Mepa JIOOOro yr-
aAa He Gonpme 180°. IlosToMy monoBHHA ee He Goin-
me 90°.

19. Yro Hamo gexalb, 9TOOBI YCIIeBATH

II0 TeoMeTpHMH

IIpn n3yuyeHMM I'e¢OMETPHM HE3HAHWE Yero-
Jan60 M3 NpofiAeHHOIrO MATEepHANA MOMKeT ObITh HIpHUH-
HOil HeIIOHMMAHUSA HOBOro Martepuasa. IIpmBezeM mnpH-
Mep. JonmycTuM, Ha YPOKe YUHTENh AOKA3KIBAET TeOope-
My O PABEHCTBEe BepTHKAIBLHBEIX yriaoB. Kax BrI 3HaeTe,
B 3TOM HAOKA3ATENBCTBE HCIOJB3VIOTCA OIpeAeJIeEHe
CMEXXKHBIX YIJIOB H TeOpPeMA O CYyMMe CMEKHEIX YTJIOB.
Ecnnu B He 3HAeTE, KAKHE YIJahl HA3KBAIOTCH CMEXKHE-
MM, He 3HacTe TEOPeMH O CyMMe CMEXXHLIX YTJOB, TO
BRI 9TO AOKAIATENBLCTBO He NoiiMeTe. B peayabTate aTOT
ypox Gyaer Ans Bac nyctoif Tparoil Bpemenn. 1 K Ba-
nmeMy HEe3HAHWIO CMEXXHEIX YIVIOR NpHOaBNTCA HE3HA-
HUe TeOpeME O PABEHCTBE BEPTHKANBHHX yrios. Ilo-
9TOMY JJILI TOrO, UTOOLI XOpPOIIO YCIEBATHL IIO reOoMeT-
pEHE, HY)KHO 3HATH OCHOBHBIE DPe3yJALTATHI M3YUEHHOIO
MaTepHana. A AJA 3TOr0 HAAO NOBTOPATE NPOoANeHHEIN
MaTepHras IO KOHTPOJBHHLIM BOIIPOCAM.

IloBTOpATEL DMpOilileHHEI MaTepHA) IO KOH-
TPOJLHLIM BOIpocaM Hujgo Tax. IIpoumTaiiTe BOmpOC.
Yacaure ero cebe. Ecam Tpebyercst AaTh onpezesenme
Kaxoili-nub0o puUrypsl, MECICHHO ZaliTe TAKOe OnNpeAee-

1 B panuRefimeM ciioBO <ompefie/ieHHes IMcaTh He OyfieM, a onpeaAeise-
Moe noEsATHe GyzieM BHIIENATH MHPHRIM IIpudTOM.

] 5 Cyencnvic u
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Hue. Iloneano czesaTh OT PYKH 4YepTerk oNpeAeNaeMoH
duryprni. Ecax B Bompoce peur HAET o Teopeme, cdop-
MyJupyiiTe ee, yAcHATe cefe, B UeM YCJIOBHEe H 3aKJIO-
yeHpe 3Toi TeopeMul. CaenaiiTe uepTer, MIIIOCTPHDY-
OINAN cofilep:KaHne TeopeMEl. J0Ka3aTeNBCTBO TEOPEMEI
IIPH K&)XAOM NOBTOPEHHH AABATH Heo0s3aTeNbHO.

Iloemopsiime npoiidennuiit mamepuan Kaic-

Ouviit pas, Koz0a npu u3yveHuu HOB020 MAMEPUAN] Bbi
obHapyxueaeme He3HAHUe Ye20-AubO.

© ®RNIoh

10.
11.
13.

1.
2.

3.

KoBTpoinhHEIe BONPOCHI

Kak#e yrnel HashIBAIOTCA CMEXCHBIMH?

JlokakuTe, YTO CyMMA CMEXXHBIX yrioB paBHa 180°.

Jloka)xnTe, YTO €CJIM ABA YIJia PABHBI, TO CMeXHbie ¢ HAMH VIJIKI
TAK)Ke paBHEIL,

Kakxo#i yron HaskiBaeTci NPAMEIM (OCTPEIM, TYIIBIM)?

JIoKayXNTe, YTO YIoJ, CMEXXHEIHM ¢ IPAMEBEIM, €CTh NPAMOI Yroa.
Kaxme yrihl HA3NMBAIOTCA BEPTHKAJIBHBIMHA?

JoKkaXuTe, YTO BEPTHKAJIBHBIC YIJIH DABHEIL.

JIokaxHuTe, YTO €CJH NPH ImepecedeHMM ABYX NPAMEBIX OOMH M3 yI-
JIOB NIPAMOA, TO OCTAJNLHLIE TPH Yrja TOMKe NOpAMEIe.

Kaxme npAMile HA3BIBAIOTCHA NepneHAMKYAAPHEMH? Kakoil 3Hak
HCIIOJIE3YeTCHA A OOO3HAYEHMSA NEepHeHAHMKYIAPHOCTH NPAMBIX?
JIoKa)xKkuTe, 4YTO Yepes Mobyio TOUKY NPAMOIl MOYKHO IIPOBECTH nep-
NeHANKYAAPHYIO el mMpAMYI0, H TOJBKO OfHY.

"IT0 TaKoe MEpHeHAMKYJIAD K IpAMOi?

O06nacHNTEe, B UeM COCTOHT AOKA3ATEABCTBO OT NPOTHBHOIO.

Y10 HasnBaeTca OmccexTpHcoit yraa?

3agauu
Ilyaxr 14
Haifiaute yrael, cMexxHREIe ¢ yraamu 30°, 45°, 60°, 90°.
MoryT a1 ABa CMeKHEIX yrja OeITh o0a: 1) ocTpeiMB; 2) TYNRIMHE;
3) npamMeiMu? ObocHyiiTe OTBerT.

CMe)KHBIE€ YTJBI, €CJIM OOMH M3 HUX B ABaA pasa Goabire
ApyToro.
Haiinpnre cMexxHBle yrawl, ecan: 1) ogun ma HuX Ha 80° Goxabme
Apyroro; 2) mx pasHocTh paBHa 40°; 8) ofMH M3 HMX B TpH pasa
MeHbIlle Apyroro; 4) oHM paBHEI.
Kaxoilt yron obpasyior yacoBas ¥ MHHYTHAS CTPEJKH 4YACOB, KOT-
Aa OHM NOKA3HBAIOT: 1) 6 u; 2) 8 u; 3) 4 u?
Hafinume cMe)xHEIE YIJIEI, €CJHN HX TpajgyvCcHeie Mephl OTHOCATCS
Kak: 1) 2:8; 2) 3:7; 3) 11:25; 4) 22:23.
Iyaxr 16
OauE ¥3 YrioB, KOTOpPHE MONYUYAIOTCA NPH NepecedeHHuHn ABYX nps-
MEIX, paBeH 80°. YeMy paBHE! OCTANLHLIE YIABI?
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10.

11.

12.

13.

14.

15.
16.
17.
18.
19.
20.
21.

YeMy paBeH yroji. ecJH [IBa CMEXXHBIX C

HHUM yIJjla cocTaBiasioT B cymme 100°7

CyMMa [OBYX yIJIOB, KOTOpBIE ITOJYYalOTCH

IpH IIlepeceYeHHM JIBYX IPAMBIX, paBHAa

50°. Haigure 2T yribl.

OnuH M3 yrios, oO6pa3oBaHHLIX IIPH Ilepece-
YeHHHM ABYX INPAMBIX, B 4yeThIpe pa3a 60Jb-

e apyroro. HaignTe a3TH yribl.

OmmH #U3 yrJjioB, KOTOpbIe IOJYYAIOTCHA NPH
IepeceyeHMH ABYX NpPAMBIX, Ha 50° Mmer-

nre apyroro. HaliguTe 3TH yribI. TR
Hadizure yTiibl, KOTOPBLle NOJYyYAIOTCHA IPH
nepeceyeHUHy ABYX HOPAMBIX, €CJIM CyMMa

Tpex M3 3THX yrJjioB paBHa 270°. B

ty

IIyakr 16

Jloka)xuTe, UYTO €CJIM TPH U3 YETHIPEX Yr-
JIOB, KOTOpPHIE€ IOJIy4YalOTCs NpPH Iepeceue-
HUHU IBYX NPAMEBIX, PABHEI, TO IIPSAMEIE II€p-

NeHAUKYJIAPHBI.
Kak ¢ nmomompio JHHEHKH IPOBEPHTL, AB- l
JSA€TCA JIA IIPAMBIM YroJl B YepTeXKHOM C ) A

yrojibHuKe (puc. 42)?

Puc. 43
IIyaxT 18
YeMy paBeH yroj Me»xay OMCCEeKTPHMCOi M CTOPOHOH AAHHOrO yr-
na, pasHoro: 1) 30°; 2) 52°; 3) 172°7
Haiigute yroJs, ecaa ero 6ucceKTprca o6pasyeT co CTOPOHOI yrou,
paBHBIA: 1) 60°; 2) 75°; 3) 89°.
Hokakute, uTo OMcceKTpHca yrJja obpasyeT ¢ ero CTOPOHaMH yrI-
Jabl He 6oibire 90°.
JIoKaxuTe, UTO €CJM JIyY HCXOANT N3 BEePIIMHEI yrja u obpasyer
C ero CTOpOHaMH paBHBIE OCTPHIE YIJbl, TO OH ABJAETCA OHCCEKT-
pHcoii yria.
Haiinnte yron mexay 6MCCEeKTpHCAMM CMEXXHBLIX YIJIOB.
JlokaKknTe, YTO OMCCEKTPHCH BEePTHKAJILHBIX YIJIOB JIE)KAT HA OJ-
HOM IIPAMOM.
Haiigure yron Mexxay OHMCCEKTPHCON M HPOAOJIIKEHHEM OJHOM M3
CTOPOH ZaHdoro yria, pasHoro: 1) 50° 2) 90°; 3) 150°.

IIyaxT 19

N3 Bepuimabel O cmexxHBIX yriaos AOB u COB nposegpeH ayu OD B
NOJYNJIOCKOCTh, TIjJie IpoXoZuT obmas ctopoma OB yriaos
(puc. 43). Hokaxkxure, uro qiydu OD nepecekaeT Ju60 oTpe3oK AB,
an6o orpe3ok BC. Kakoilt u3 oTpeskoB Iepecexkaer jgyu OD, ecam
yroa AOD wmenbuie (6onabmie) yriia AOB? O6bACHUTE OTBET.
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23.

24.

25.

26.

21 .

W3 BepimmHEl pa3BepHyTOro yria (a4,) B O4Hy IOJYIJIOCKOCTH IIpPO-
BefeHBl Jyuyn b u c. Yemy paserH yroa (bc), ecan: 1) Z(ab)
= 50°, Z(ac) = 70°% 2) £(a,b) = 50°, L(ac) = 70° 3) Z(ab)
= 60°, Z(a,c) = 30°7

W3 BepmvHEI pa3BepHyTOro yria (aa,) npoBefileHBI Jy4M b u ¢ B

OZHY MOJyILIOCKOCTh. 3BecTHO, uTOo Z(ab) = 60°, a Z(ac) = 30°.
Haiiaute yrasl (a,b), (a,c) m (bc).

OT noaynpsamosi AB B pasHble HNOJYIIJIOCKOCTH OTJIOXKEHBI YTIJIBI
BAC u BAD. Haiinute yron CAD, ecan: 1) L BAC= 80°, LBAD =
= 170° 2) £BAC = 87°, LBAD = 98° 3) £LBAC = 140°, L BAD =
= 30°; 4) LBAC = 60°, LBAD = 70°.

JHausl Tpu Jgyuya a, b, ¢ c obueit HauaabHOI TOuKOi1. H3BecTHO,
yro Z(ab) = Z(ac) = Z(bc) = 120°. 1) IIpoxoanT M KakKoii-HH-
Oyab M3 9THX Jiyyeil MeKAy CTOPOHAMM yrIJia, 06pasoBaHHOIO ABY-
MA aApyruMu JgyuaMu? 2) MokeT Jm npAMas IiepeceKaTh Bce TPH
aav—wry mygya? OOBACHHTE OTBET.

! 174 ] -u'l:,-l . [ B Tk e r'n. 1M T "'.TJ‘O!'
Ilepseril -IPU3raK .aBEE~~ ;a

TPEeYTOJAbHUKOB

Teopema (IpHN3HAK PaABEHCTBA TPEYI'OJLF 14~

KOB IIC ABYM CTOPOHAM M YIJIy MeX~ HH-
MH)

Ecsm 1Be CTOPOHBI M YTOJI MeXKIy HMMM OJHG_ » T, = M"=F _-
KA PABHBI COOTBETCTBEHHO JBYM CTOPOHAM M YTJIy ™ K ™ -
MM JPYTOI0 TPEYIOJLHHKA, TO TAKHEe TPEYIOJIbHMKH PABHE

Joxa3zaTeabCTBO.
IIycte y TpeyroabHukoB ABC u A,B,C,

LA = LA, AB = AB,, AC = A,C, (puc. 44). [loxa-
K€M, UTO TPEYroJbHHKH PaBHEI.

C

C,

B A, B, Puc. 44
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IIyers A,B,C; — TpeyroabHHK, pPaBHHN
TpeyroasEnKy ABC, ¢ Bepmmaoit B, na ayue A,B, n
BepumEoif C, B Toif ’Ke IIOJYNIOCKOCTH OTHOCHTENBHO
npamoi A,B,, rae sexxur BepmmHa C, (puc. 45, a).

Tax kax A, B, = A,B,, To Bepuinaa B, cos-
napaet ¢ sepmmunolt B, (puc. 45, 0). Tax rax ZBA,C\=
= £B,A,C,, 10 ayu A,C, copnanaer ¢ ayqom A,C,
(pnc. 45, 6). Tax kak A,C, = A,C,, To BepumHa C; coB-
nanaer ¢ sepmnHolt C, (pmec. 45, 2).

HArax, Tpeyroamnmk A,B,C, coBmagaer ¢

TpeyroabEuKoM A,B,C,, 3HAUWT, paBeH TPEYrOJbHHUKY
ABC. TeopeMa aoxasana.

3anaua (1).

Otpesxku AB m CD nepecekaloTcd B TOYKE
O, KoTopasa ABJfAETCA cepeAMHOM Kaxaoro 3 Hux. Ye-
My paBeH oTpe3doxk BD, ecim orpeaox AC = 10 m?

Pemenwne.

Tpeyroabauxkn AOC n BOD paBHH 1o
NEepBOMY QNPDH3HAKY PABEHCTBA TPEYrOJBHHKOB
(puc. 46). ¥V mux yrael AOC u BOD paBHH KaK Bep-
THKaAbHEEe, 8 OA = OB n OC = OD noromy, uTto
Touka O aBiseTca cepeguHOM oTpeskoB AB m CD. Us
paBeHcTBa TPeyronbRHKOB AOC m BOD cnepyer paBeH-
cTBO MX ¢TOpoH AC m BD. A Tak KaK No yCcJOBHIO 3a-
aaurx AC = 10 M, To u BD = 10 M.

21. Hcnoan3oBaHHE aKCHOM

IpH AOKA3aTeJLCTBe TeopeM

Kax ML 3HAeM, DM AOKA3ATENHCTBE TeopeM
paspemaeTcsa MOJB3OBATECH AKCHOMAMH M AOKABAHEH-
MH pagpee TeopeMamu. OOGLIYHO B AOKA3ATENBCTBE CCHI-
JIaJOTCA He HA HOMEP aKCHOME IO CIIMCKY, a Ha ee ¢o-
nepxxaEpe. IMeHHO TaKMM o0pasoM MEI NOCTYNAJMH B
AOKA3aTeJBCTBE NEepBOro NPHU3EAKA PABEHCTBA Tpe-
YroasHuKoOB (TeopeMma 3.1). PaabGepeM eme pas 2T0 Ao-
Ka3aTeJIbCTEO, YKA3hIBASA AKCHOMBI, KOTOpEIe B HEM MC-
NONBb3YIOTCA.

JOKRAa3aTEeNHCTBO HAYMHAETCH CJAOBaAMH:
«Ilycte A,B,C, — TpeyroJbHHK, pPaBHHA TpeyroJbHH-
Ky ABC, c pepumnHoif B, Ha ayue A, B, m Bepmmno#i C,
B TOlf JKe MOJYILIOCKOCTH OTHOCMTeNLHO mpamoili A,B,,
rae JyiexkuT BepmmEa C,». Takoil TpeyroabHMK, XaK MEI

3HaeM, cymiecTsyeT no akcumome VIII.
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Ianee yTBep)kAaeTcs coBIafeHNe BepIINH
B, n B, Ha TOM OCHOBaHMM, uTO A;B, = A,B,. 3gecs
HCIIOJIb3YEeTCS aKCHOMa OTKJIaABIBAHHS OTPe3KOB (akK-
cuoma VI).

3aTeM YTBepXKJaeTcs COBIaJleHHe Jydeid
AC, m A/C, Ha ToM ocHOBaHMH, uYTO /£ B;A,C, =
= £ B, A,C,. 3nech HCIIOJB3yeTCA aKCHOMA OTKJaJbIBa-

HuA yriaoB (axcumoma VII).

HakoHel, yTBepKJaeTcsi COBHaJeHNe Bep-
muH C; nm C,, Tak Kak A,C; = A,C,. 31eck CHOBa McC-
noJb3yercAa akcumcema VI.

Me! BUAMM, UTO JaHHOE JOKa3aTeJILCTBO Te-
opeMBbl 3.1 onMpaeTcA TOJHLKO HA AKCHOMBI.

22. Bropoii Npu3HAK paBeHCTBa
TPEYTroJbHUKOB
Teopema (IpH3HaK paBeHCTBA TPEYroOJ. ~TW-
KOB II0 CTOPOHE M IpMJIEKaIl[UM K He™T yr-
JaM)

Ecau cropoHa M npuieKamMe K Hel YTuan. Ju Uit "% 4
YTOJIBHMKAa PaBHBI COOTBETCTBEHHO CTOPOHE | NLaALe-
JKAIMM K HeH yriam Apyroro TPeyroJbHMKAa, TO TaKl e

TPeyTONILHMKH PaBHEI.

Jloxa3aTesILCTBO.
Ilycte ABC u A,B,C, — ABa TpPeyroibHNKAa,

y xKotopeix AB=AB,, LA=/A, u /B=/B, (puc. 47).
HokaxeM, UTO TPeyrolbHHNKH DaBHHI.

ITIycts A;B,C, — TpeyroJlbHMK, pPaBHBII
TpeyronbHUKY ABC, ¢ BepmmHONM B, Ha nyde A,B; m
BepuinHoii C, B TO# ’Ke IOJIYNJOCKOCTH OTHOCHTEJIHLHO
npamoii A,B,, rae nexur BepmmuHa C,.

Tax kaxk A,B, = A;B,, To BepuinHa B, cos-
najaeT ¢ BepIIMHON B,;.

Tax kak £BA,C, = £B,A,C, u ZAB,C, =
= LA,B,C,, 10 ayu A,C, coBnanaet c ayuom A,C,, a qy4
B,C, cosnanaer ¢ anydom B,C,. Orcroma ciaepyer, 4UTO
BepiminHa C, coBnagaer ¢ BepmmHOi C,.

HUrak, Tpeyroasauk A,B,C, coBnagaer c
TpeyroaibHNKoM A,B,C,, a 3HauuT, paBeH TPeyroJbHH-
Ky ABC. Teopema moka3saHa.
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23. PaBHOOeAPEHHBIH TPEYTOJbLHMK c

TpeyrolbHUK HA3LIEAETCA paBHOOeapeH-
HBIM, €CJIH Y HEro ABe CTOPOHHI PaBHBI. OTH paBHLIE
CTOPOHBI HA3LIBAIOTCS GOKOBBIMM CTOPOHAMM, & TPETbA
CTOPOHA HA3LIBAETCA OCHOBAHMEM TPEYTroJIbHMKA.

Ha pucynke 48 msobpaken paBHOOeapeH-
HBIA TpeyroJdsHMK ABC. ¥V Hero 60KoOBble cTOpoHLI AC
u BC, a ocHOBaHmMe AB. 4 / \

Teopema (¢BOiiCTBO yriioB paBHOGEIpPEHHOIO
TPEyroJbHUKA) Puc. 18

B paBHOGEAPEHHOM TPEYTrOJBHHMKE YIu.bl .5 7% ,Bi
HMHM PaBHBI.

Jloka3aTeJabCTBO.

Ilycte ABC — paBHOOeApPEeHHBII TPEyroJib-
HMK ¢ ocHoBaHMeM AB (puc. 48). JlokaxeMm, UTO y He-
ro /A = LB.

Tpeyronbink CAB paBeH TpPeyroabHHKY
CBA 1no nepBoMy IPH3HAKy paBeHCTBa TPEYTrOJbHHKOB.
JleicTBHTENHHO,

CA = CB, CB = CA, 4C = LC.

N3 paBeHCTBA TPEYrOJLHMKOB CJIEAYET, UTO
/A = /B. Teopema noxasaHa.

TpeyronbHMK, y KOTOPOrO BCE CTOPOHBI paB-
Hbl, HA3LIBAETCA PABHOCTOPOHHHMM.

3anaua (12).

Jloka)kuTe, UYTO y PaBHOCTOPOHHErO Tpe-
YroJIbHMKa BCe YIJIBI PaBHEI.

Peienue.

Ilycte ABC — paHHBIM TPEYroJIbHHK C paB-
HBIMH CTOPOHAMM:

AB = BC = CA (puc. 49).

Tak kaxk AB = BC, TO 3TOT TpPEYyroJbHHK
paBHOGenpennblii ¢ ocHoBanuem AC. Ilo Tteopeme 3.3
LC = LA.

Tax kak BC = CA, To TpeyroasHMK ABC
paBHOOeZpeHHEINT ¢ ocHoBaHMeM AB. Ilo Teopeme 3.3
/A = /B. Takum o6pasom,

A

LC =LA = /B,
T.e. BCE YIJIBI TPeyroJNbHMKA PaBHBLI. Puc. 49

3 Hpusnanu pacenemea
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24. O6parHasa TeopeMa
Teopema (IDpH3HAK pPaBHOOEAPEHHOIO ...¢

VIOJIbHMKA)
. B TPEYTOJbHHKL yTaA [0 <HBL, YO ' _an3
veJpPeHHbIH.
Jloxa3aTeabCTBO.
IIycts ABC — TpeyrojJbHHK, B KOTOPOM

ZA = /B (puc. 50). loxaxeM, uTO OH paBHOOGeApeH-
HBIN ¢ ocHOBaHuMeM AB.

Tpeyroapuuk ABC paBeH TpeyroJbHHUKY
BAC no BTOpoMYy IPHM3HAKY pPABEHCTBA TPEYroJIbHUKOB.
HeitctButesnvHo, AB = BA, 4B = LA, LA = £B. U3
PaBeHCTBa TPeyroJbHUKOB cienyet, uyro AC = BC. 3Ha-
YHUT, IO ONpeJeJIeHHI0 TpeyrojbHuK ABC paBHOOenpeH-
Helii. Teopema nokasaHa.

Teopema 3.4 HasuiBaeTcA o6paTHOM TeopeMe
3.3. 3akaioueHne TeopeMbl 3.3 ABJIAETCHA YCJIOBHEM Te-
opeMul 3.4. A ycioBHe TeopeMbl 3.3 ABJIAETCHA 3aKJIIO-
yeHneM TeopeMhl 3.4. He Bcakasa Teopema umeer o6part-
HylO, T.€. €CJIM JaHHAA TeopeMa BepHAa, TO obpaTHasa Te-
opemMa Mo)XeT ObIThb HeBepHa. IlosicHUM 2TO0 Ha npuMe-
pe TeopeMEBI O BEPTHKAJILHBIX YIJaxX. Ty TeOpeMy MOXK-
HO Cc(OpMYJIMpOBaTh TaAK: €CJHM ABA YIJa BEpPTHKAJb-
Hble, TO OHM paBHEI. O6paTHasa et Teopema Onljia GBI Ta-
KOI: ecJM ABa yrja paBHBI, TO OHH BepPTHUKAJILHEIE.
A 310, KOHeYHO, HeBepHO. l[Ba paBHEIX yrJjia BOBce He
06s13aHBI OBITH BepPTHKAJIBLHBIMH.

3anaua (16).

CohopmynupyitiTe U JOKaX»KHUTe TeopeMy, 00-
PATHYIO YVTBEPXKAEHHIO 3ajaun 12.

Pemenne.

B sagaye 12 ycsoBHe COCTOMT B TOM, 4YTO
TpeyroJIbHUK PAaBHOCTOPOHHUIA, & 3aKJIIOYEeHHEe — B TOM,
YTO BCe YIJIBI TpeyroJibHuKa paBHBIL. IloaToMy oOpaTHas
TeopeMa AOJKHA (OpMYJHMPOBATHECHA TAK: €CJIM Y Tpey-
roJIbHHKAa BCE YIJIBI PaBHBI, TO OH PAaBHOCTOPOHHHIA.

JokaxxeM aty Teopemy. Ilycte ABC — Tpe-
YroJIbHUK C paBHEIMH yriamu: ZA = /B = /C. Tak
Kak ZA = 4B, 1o o teopeme 3.4 AC = CB. Tax kKak
4B = £C, 10 mo Teopeme 3.4 AC = AB. Takum obpa-
aom, AB = AC = CB, T.e. Bce CTOPOHBI TPEYroJbHHKA
paBHBEI. 3HAYWUT, IO ONpeAeJIeHHI0 TpeyrojJbHuK ABC
PaBHOCTOPOHHMIA.
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25. BeicoTa, OMcceKTpHCca M MeaHaHA
TPeyroJbHNKa

BrIcoTOli TpeyroJbHHMKA, ONYINEeHHOH m3 @ g
AAaHHOH BepIIIMHBI, HASLIBAETCHA INEPNEHIUKYJIAP, IpOBe-
JIeHHBIA U3 3TOM BEPIIMHBEI K IIPAMOM, KOTOpasa cojaep-
KHMT IPOTHUBOJIEKAII[YIO CTOPOHY TPeyroJIbHHKA.

Ha pucynke 51 BBl BUAHTE TPHM TPEYIOJb-

HUKA, Y KOTOPBIX IpOBeZleHbl BBICOTHI U3 BepiluH B, B, \
n B,. Ha pucyske 51, a ocHOBaHMe BBICOTHI JIEXKHT Ha A C
CTOPOHE TPEYroJIbHUKa, Ha pucyHKe 51, 6 — Ha npo-

JO;DKEeHUM CTOPOHBI TPEYroJIbHMKA, HA PHUCYHKe 51, &
— coBnafaeT ¢ Toukoil C,.

BuccexTpHCcoOM TpeyroJbHHKa, MPOBeAeHHOMN
M3 JaHHO# BepIINHBI, HA3LIBAETCA OTPe30K OucceKTpu-
ChlI yIJjla TPeyrojIbHUKA, COeAUHAIOIUH 3Ty BEpIIHHY C
TOYKO# Ha IPOTHBOJIEMKAIIle¥ cTopoHe (puc. 52, a).

MenuaHoi TpeyrojbHHMKa, NPOBEAEHHON U3
JaHHOM BepIIMHBI, HA3BIBAETCH OTPE3OK, COEAMHSIOLIMIA
3TY BEPIIMHY C CEPEAHHOM IIPOTHBOJIEIKAIIEH CTOPOHBI
TpeyrojJibHUKa (puc. 52, 6). Puc. 52

26. CBoHCTBO MeaHMaHBI
PaBHOOEIPEHHOI0 TPEYroJbHHKA
Moane w0 cgr " o  paBHOGeareH

B paBHuveApEHHOM TPEYTOJbHHMKE MeAMaHL —— — ~Iu
HAA K OCHOBAHMIO, ABAAETCA GHCCEKTPHCOM M BBIC:: %,

Jloxa3aTenbCTBO.

Ilycte ABC — pnaHHBIM paBHOGeZpeHHBIN C
TPEYroJIbHUK ¢ ocHoBaHueM AB u CD — meamaHa, 1mpo-
BeJIcHHAA K OCHOBaHHIO (puc. 53).

Tpeyroasaukun CAD u CBD paBHm NO nep-
BOMY IIPM3HAKY paBEHCTBA TPEeyroJbHUKOB. (¥ HHUX CTO-
pounl AC m BC paBHBI, IOTOMY 4YTO TPeyroJbHUK ABC
paBHOOGeapenHEblii. Yribl CAD u CBD paBHBI KaK YTJIBI
P OCHOBAHWM paBHOGeApeHHOro tpeyrojbHuHKa. Cro-
poEbl AD u BD paBHBI, noTOMY 4TO D — cepeamnHa OT-
peska AB.)

N3 paBeHCTBa TPEYroJLHHKOB cJIeAyeT pa- A
BeHCTBO yrjoB: ZACD = £ BCD, £ADC = £BDC. Tak
kKak yrael ACD u BCD paBubl, To CD — OucceKkTpuca.
Tak kak yraelt ADC m BDC cMme)xHbBle M paBHEI, TO OHH Puc. 53

bt B
D
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npaMeie, noatomy CD — BpeicOTa TpeyrojbHuKa. Teope-
Ma JOKAa3aHa.

3anaua (28).

Jokaxxnre, uto O6ucceKkTpuca pasHOGeApeH-
HOT'0 TPeyrojIbHUKa, IIPOBeieHHAS M3 BepLINHBI, IIPOTH-
BOJIEXKAII[ell OCHOBAHHIO, ABJIAETCA MEAHAHOM M BHICOTOM.

Pemenmne.
Ilycts ABC — paBHOGeApeHHEBIN TpeyroJb-
HUK ¢ ocHoBaHMeM AB m CD — ero Ouccekrpuca

(puc. 54). Tpeyronpauku ACD u BCD paBHH IO mep-
BOMY mnpu3HaKy. ¥ Hux ctopoHa CD ofiiasi, CTOPOHEI
AC m BC paBHBI Kak OGOKOBHIE CTOpPOHBEI paBHOGeapeH-
HOTO TpEeyrojibHHKAa, a yrjabl npm BepuinHe C paBHEI,
noromy uytro CD — OmccektTpuca. I3 paBeHCTBa Tpe-
YrOJILHUKOB CJiefiyeT paBeHCTBO ux cTtopoH AD u BD.
3uauut, CD — wmenuaHa TpeyrojdbHHKa ABC. A 1no
CBOVMICTBY MeAHMAHBI pPaBHOOEAPEHHOTrO TpPeyroJbHHK.
OHA fABJIAETCA M BBLICOTOM.

27. Tperuii npu3HaK paBeHCTBa
TPEYrOJIbHHKOB

Teopema (IIpM3HAK pPaBEHCTBA TPEyre™ =7
KOB IO TPEM CTOPOHAM)

Ecan TpH CTOpPOHBI OZHOrO TPEYTOJBHHKA

BETCTBEHHO TPe€M CTOPOHAM [PYTOro TPeyroioHu: 1. =0

TaKHe TPEYrOJbHHKH PaBHBI.

Jloxa3aTeanLCTBO.

Ilycte ABC n A;B,C, — ABa TpeyrojpHHKA,
y kotopeix AB=A;B,, AC=A,C,, BC = B,C, (puc. 55).
TpebGyerca AokasaThb, YTO TPEYroJbHHMKH DaBHEI.

JonycTuM, TpeyroJbHHKHM He paBHBI. Torpaa
y HUX LA # LA, LB # /B,, £C # £C,. Hraue oHH

6b11 6B paBHEI IO IIEPBOMY NPH3HAKY.

Ilycte A;B,C, — TpeyrojJbHUK, pPaBHBII
tpeyronbHuKy ABC, y xotoporo BepmuHa C, JIeXKHT B
OAHOM ILOJIYIJIOCKOCTH ¢ BepmiMHOM C; OTHOCHTEJBHO
npamoi A,;B; (cM. puc. 55).

ITlycte D — cepepuna otpe3aka C,C,. Tpe-
yroabHuKH A,C,C, u B,C,C, paBHOGepeHHEBIE C OOIIIMM
ocHoanueM C,C,. Iloatomy mx meamannl A;D u B,D
SIBJIAIOTCA BbICOTaMU. 3HAYuT, npamele 4,D u B,D nep-
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neHAUKYAAPHH npamoit C,C,. Ilpavue A, D u B,D He
COBNAZAIOT, TAK KAK TOUKH A,, B,, D He nexar Ha of-
Hol npamoii. Ho uepea Touxy D npamoit C,C, MoxHO

IPOBECTH TOJHBKO OAHY NEepNeHAMKYJIADHYIO et mpsa-
Myi0. ME npuman K nDpoTHBOpeuHio. TeopeMa AoOKa-

3aHA.

3anaua (29).

¥ tpeyroasuuxos ABC m A,B,C, AB =
= AB,, AC = AC,, £LC = £C| = 90°. lloraxnTe, 4TO
AABC = AA,B,C,.

Pemenne,

Ilyers ABC u A,B,C, — maHHEE TPeyTroJb-
HUKH (puc. 56). Iloctpoum Tpeyroaseux CBD, paBHEIH
TpeyronsHury CBA, u tpeyronsumx C,D;B,, paBHu#
TpeyronsHury C,A,B,, KaK nokasaHO Ha PHCYHKe.

Tpeyroasauxu ABD mn A,B,D, paBHH mHO
TPeTheMy NPU3HaKY. ¥ HuX AB = A B, mo yciosmuio 3a-
naym; AD = A/ D., rak xak AC = A,C,; BD = B,D,,
Tak Kax BD = AB, B,D, = A,B,. Ha paBeHCTBa Tpe-
yroasHuKoB ABD u A,B,D, caeayer paBeHCTBO YIJIOB:
ZA = LA,. Tak xax mo ycnosmio AB = A B,, AC =
= A,C,, a LA = LA, no AOKA3AHHOMY, TO TPEyroJbHH-
K ABC u A,B,C, paBHH 0 NEepBOMY IIPH3HAKY.

28. Kax roroBuThCH N0 yueGHMKY

CaAMOCTOATEJIHLHO

HonycTrM, no Kaxkoi#-HMOyAR NpHYMHe, Ha-
npuMep mo Goseanu, BH He Oniim Ha ypore. Torzaa ma-
TEepHaJl 9TOr0O YPOKa BAM IIDHAETCA M3YYHTH CAMOCTOA-
TEJbHO NO YyUeOHHKY. TeKcT yueOHHMKA HAZO YHUTATH He
crnema, no NpeajoKeHHsaM, He MePeXofs K caegyiolle-
MY OPeAJIOKEHHMIO, He NOHAB CMEICJIA NpeAbIAYILero.
PaccMOTpHM KOHKpDETHBHI# IDHMEp -— JOKA3aTe;IhCTBO
TPEeTHEr0 NPHM3IHAKA PABEHCTBA TPeYroNbHHKOB. Hrak,
YUTAEM TeKCeT yueOHHKA:

«Eciu TpH CTOpDOHEI OAHOIO TPEYroJAbHHKA
PaBHBI COOTBETCTBEHHO TpeM CTOPOHAM ApPYroro Tpe-
YTONBHHKA. .. »

Yrobm roHATE CMBEICT 9TOrO NpemIONKEHHud,
HAO 3HATL, YTO TAKOe TPEYTrOJLHHMK, €r0 CTOPOHE M pa-
BEHCTBO CTOPOH. BHl Bce aTO 3HAeTe, IOTOMY CMEICH
NMPOYHTAHHOTO HPEeANOXKEeHHA BaM fAceH. UuTaeM nauab-

Ie: ¢...TO TAKHME TPEYTOJbHHKH PABHEI».
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Yro6el NOHATH CMEIC 3TOTO IPEeANOKeHus,
HaZO 3HATh, KAKME TPEYIOJbHHKH HAJBLIBAIOTCH PABHEI-
mu. Ho B M 3TO 3HAaeTe.

TakuM 0o6pasoM, CMBICA TEOpeMEl BaM fACEH.
YuraeM AOKA3ATEJILCTBO.

JlokasaTenneTBO.

«IIycts ABC m A, B,C, — ABa TPEyroJibHH-
Ka, v Koropuix AB = A B,, AC = AC,, BC = B,C,
(cM. puc. 55). Tpebyerca AoxasaTh, YTO TPEYIrONbHHKH
PABHEI» .

3necyr Bce sicHO. O003HAYAIOTCHA TPeyrojib-
HHMKH, KOTOPEIe YAOBJETBOPAIOT YCJIOBHIO TEOpEMHl H
PABEHCTBO KOTOPHRIX HAZO AOKA3aThH.

«JonmycTiM, TPEYTrONLHHKH He PABHEIS.

Bul BHANTE, YTO NEJAETCH IPEANONIOMKeHHe,
NPOTHBOMNONGKHOE YTBEP)KACHHIO TEOPEeME. 3HAYMT, B
XOAe AaNMbHERImero paccyXAeHHUs MBI JO/KHBEI HpUATH
K NIPOTHBOPEYHIO (AOKA3ATEJILCTBO OT NMPOTHBHOIO).

«Torpa vy HMX LA # LA,, LB # /B,,
4C # £C,;. Unaye oHu 6bimu OBl PAaBHH IO MEPBOMY
NIPHU3HAKY» .

BcnoMEMTe nepBrl#ft npH3HAK paBeHCTBa
TPEeYroJIbHUKOB. Ybeaurecs B TOM, YTO €CJH BBIIOJHE-
HO xord OBl ofHO M3 paBeHcTB ZA =/A,, /B=/B,,
£LC= = £C,, 10 TpeyroabEuku ABC u A,B,C, paBHH,
a4 970 NMPOTHBOPEUUT CAEJAHHOMY NPEAIOJIOIKeHHIO.

«IIycts A;B,C, — TpeyrojJbHHWK, PaBHHM
TpeyronbHuKy ABC, y xotoporo pepmuHa C, JIEXKHUT B
oaHOM moaymiocKkocTH ¢ BepuinHOM C, OTHOCHTEABLHO
npamMoit A, B, (cM. puc. 55)s.

3meck Bce AcHO. ITo¥ Gpasoii HauMHAIOCH
JOKA3aTeNALCTBO H IIEPBOT0 M BTOPOrO IPH3HAKOB.

«Ilycrs D — cepegmua otrpeska C,C,».

Brl 3HaeTe, YTO TAKOE CepeAWHA OTPE3Ka.

«Tpeyronsauxu A,C,C, 1 B,C,C, paBroGen-
peHHEIe ¢ o0mmM ocHoBaHmeM C;C,s.

Y106kl MOHATHL CMEBICJI 3TOTO YTBEDXKACHHA,
HAMO 3HATh, KAKOY TPEeyroJbHHK HasHIBAETCH paBPHOOeA-
PEHHEIM H KAKAfA €ro CTOPOHA HA3HBAETCH OCHOBAHHEM.

«IIoaromy ux Megnannt A,D u B, D asasaior-
CS BBICOTAMM».

CMBICK 3TOrO HpeAsiodMeHHMA BaM AceH. Bl
3HaeTe, YTO TAKOE MEAMAHA M BEICOTA, M 3HAETe CBOM-
CTBO MeIHAHH! pPAaBHOGEAPEHHOr0 TPeYroJbHHKA.

36
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«3nayur, npameie A, D u B,D nepnenanky-

aapuel npsamoit C,C,s. Slcro.

«IIpamuie A,D u B,D He coBnaaawmor, TaK

KaK TOYKH A,, B,, D He nexxar Ha OaHON HmpAMOIls.

Hevo. Ecom 661 Touka D nexxana Ha IpA-

Moit A\ B,, 10 Toukn C; u C, 6uiu 6H B pAsSHEIX MMOJY-
ILTOCKOCTAX OTHOCHTENLHO mpsamoit A,B,.

«Ho uepes Toury D npamoit C,C, MOkHO

IPOBECTH TOJBKO OAHY NepHeHAMKYAAPHYIO e npdA-
My10». ficHO. BEI 3HAaeTe TAKyiO TeOpeMy.

«MH OpHIIIM K IPOTHBOPEYHIOs. SIcHO.
«TeopeMa noxasanas.

KoBTpoanHLIE BONPOCHI

JoxkaskuTe mepBH NIPH3HAK PABEHCTBA TPEYroNbHHEKOB. Kakue ak-
CHOMBI HCIIOJBL3YVIOTCA NMPH AOKA3ATENLCTBE TeopeMul 3.17
CoopMynupyliTe H AOKAYKHTe BTOPOY INPHM3HAK pPaABeHCTBA Tpe-
YrOJBHHKOB.

Kaxolt TpeyrosisHHNK HassiBaeTcda paBHOOeapeHHEIM? Kakxkme ctopo-
HBl paBHOGEIPEHHOTr0 TPEYroJMbHHKA HASKIBAIOTCH GOKOBEIMH CTOPO-
HaMu? Kaxaa cTOpoHa HA3EIBAETCA OCHOBAHHMEM?

Hoxaxute, 9T0 B paBHOOEPeHHOM TpPeyroJIbHMKEe YIVIB IPH OCHO-
BAHUM DABHEIL.

Kakoii TpeyroJbHHK HA3HBAETCH PABHOCTOPOHHHM?

JHoraxxure, 4TO €cJIM B TPEYroJbHHKE JiBA YIJIA DABHEI, TO OH paB-
"HobenpeHHLI.

O6pacHuTe, 4YTO Takoe obpaTHas TeopeMa. JIpuBeauTEe NpPHMeEP.
Hna Bcakoil i TeopeMul BepHa obpaTHaa?

Yr1o TAKOe BEICOTA TPEYIOJhHHKA?

Yro Takoe 6HCCeKTpHCA TpPeyroJbHHKA?

Yro TaKoe MeAHMAHA TPEYroJbHUKA?

JokaxuTe, 9T0 B PaBHOOE[PEHHOM TPEYroJIbHHKe MeamuaHa, IIpo-
BefIcHHAA K OCHOBAHHIO, ABJAETCA OMCCeKTpPHCOM M BRICOTOMA.

JoKa)KHTe TpeTHH NPH3HAK PABEHCTBA TPEYIOJbLHHMKOB.

3anaun X
IIyakr 20

Otpeaxu AB u CD mnepecexkaloTca B TOUKE
O, KoTopas ABJIAETCA CEePeANHON KaXXIaoro
U3 HUX. YeMy paBeH orpesoxk BD, ecau ot-
pe3ok AC = 10 m?

Yepeas cepenuny O otpeaxa AB npoBeneHa
IpAMasd, NepIeHAHKYJIADHaA npamon AB

(puc. 57). Joxkaxnre, uTO KaxKkgaa Touka X A 0 B
2TOH NpAMOM OAMHAKOBO yAAJIeHa OT TOYEK
Awu B. I'ne. 57

37 fipusnuru pucenenisd
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Fac. a8

A D A D
Puc. 59 Pue. 60

Ha cropone AB TpeyronbHuka ABC B3ATa TOouka D, a Ha CTOpPOHE
A,B, tpeyronpuuka A;B,C, B3sata TouKa D,;. U3BecTHO, uUTO Tpe-

yroabHuku ADC n A,D,C, paBeH u otpe3ku DB u D,B, paBHHI.
Hokaxxute paBeHCTBO TpeyroibHuUKoB ABC u A;B,C,.

Y1066 M3MEPHUTHh HA MECTHOCTH PACCTOAHHME MEXXAY ABYMS TOYKA-
MH A U B, MeXAY KOTOPBIMH HeJb3A NPOATH IO IIPAMOM
(puc. 58), BriOupaloT Takyo TouKy C, U3 KOTOpO# MOXXHO IIPOMTH
M K TOYKe A, ¥ K TouKe B M M3 KOTOpO¥M BHAHBI 06€ 3TH TOUYKH.

ITposemuBaior' paccroarus AC u BC, mpOHOMKAIOT MX 38 TOYKY
C u ormepsaior CD = AC u EC = CB. Torna orpesok ED paBeH
MCKOMOMY paccTofaHMio. OObACHUTE IOYeMy.

ITyakr 22

Otpesku AB u CD nepecekatorca B Touke O (puc. 59). Iokaku-
Te paBeHCTBO TpeyroJbHUKOB ACO u DBO, ecim H3BECTHO, 4YTO
yroan ACO paBen yray DBO u BO = CO.

Otpesku AC u BD nepecekaiorca B Touke O (puc. 60). Tokaxxkm-
Te paBeHCTBO TpeyroJbHHKOB BAO um DCO, ecam HM3BeCTHO, UYTO
yroix BAO paBen yray DCO u AO = CO.

Jloka)xure paBeHCTBO TPEYToJILHUKOB II0 MeAHaHe M yrjiaM, Ha KO-
TOpble MeAHaHa padbMBaeT yroj TpeyrojbHHKA.

Y1oObl M3MEPUTHL HA MECTHOCTH PACCTOSSHHE MEXAY ABYMSHA TOUYKA-
MH A 1 B, u3 KOTOpEIX ofHAa (TOYKa A) HeNOCTyNHAa, IIPOBEIINBA-
IOT HanpaBJjieHHe oTpe3ka AB (puc. 61) 1 Ha ero npoAoJIXKeHUH OT-
MEPHAIOT IIPOM3BOJIBHEIN 0Tpe30oK BE. BribupaioT Ha MECTHOCTH TOY-
Ky D, U3 KOTOpPOM BHMJAHA TOYKA A M MOXHO IIPOMTH K TOuKaM B
u E. IlpoBemmmBalor npameie BDQ u EDF u ormepsior FD = DE
n DQ = BD. 3arem uayr no npamoit FQ, riaana Ha TOuKy A, no-
Ka He HauayT Touky H, kotopasa sexxut Ha npamoit AD. Torna HQ
PaBHO MCKOMOMY paccTosiHMIo. Jloka)kure.

1 OTmMeuaroT HaIlpaBJIEHHE IIIeCTaMH-BEXaMMH.
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10.
11.

12.
13.

14.

15.

16.
17.

18.

B A B

ue. 61 Puc. 62 Puc. 63

ITyukr 23

IlepumeTp (cymMma AJIMH CTOPOH) paBHOOGeApEHHOro TpPeyroJibHUKAa
paBeH 1 M, a ocHoBanu. paBHO 0,4 M. Haigure nnuuy G60KOBOit
CTOPOHBEI.

IlepuMeTp paBHOGEAPEHHOTO TPEYroJIbHUKa paBeH 7,5 M, a O0Ko-
Bafg cTopoHa paBHa 2 M. Haiigute ocHOBauHmMe.

IlepumeTp paBHOGeZpeHHOro TpeyrojbHHKa paBeH 15,6 m. Haigu-
T€ ero CTOpPOHBI, €CJIM OCHOBaHHE: 1) MeHbIlle 60KOBOII CTOPOHEI Ha
3 M; 2) 6osbire 60KOBO¥I CTOPOHEI Ha 3 M.

JlokaxuTe, 4YTO y pPaBHOCTOPOHHErO TPEYroJIbHMKa BCe YIJIbl paB-
HEI.

Ot Bepminebl C paBHOGeapeHHOro TpeyroabHUKa ABC ¢ OCHOBaHH-
eM AB oryoxxeHBI paBHBIEe oTpe3kn: CA; Ha ctropoHe CA u CB; Ha

ctopore CB. Jloxka)xurte paBeHCTBO TpeyrojJbHUKoOB: 1) CAB, u
CBA,; 2) ABB,; u BAA,.

Ha ocHOBanuu AB paBHOOeApeHHOro TpeyrojabHuka ABC naHul TOU-
Ku A; u B,. UaBectHO, uTOo AB, = BA,. Jloka)xurte, 4TO Tpe-
yronsHuku AB,C u BA,C paBHHI.

Tpeyronsauxkun ACC, n BCC, paBHbl. Ux BepmmHbl A m B sexar
o pasHble CTOPOHHI OoT nmpsamoil CC,. Jlokakure, 4YTO TPEYTroJbLHHU-
kn ABC u ABC, paBHOGeapeHHEBIE (puc. 62).

IIyuxr 24
CohopMyaupyiiTe B OOKaXXHUTe TeOpeMy, OOpaTHYIO YTBEpPXKAeHHIO
sanauu 12
Ha croporax AC u BC tpeyroasHuka ABC B3saTel Touku C; u C,.

INoka)xuTte, 4To TpeyroabHUK ABC paBHOGegpeHHLIN, ecyin Tpe-
yroabEuku ABC, u BAC, paBHH (puc. 63).

1) JlokakuTe, YTO CEPEAUHEI CTOPOH PaBHOOEJIpPEHHOro TPEYroJib-
HHUKA ABJAIOTCA TAKJ)KEe BEepIIMHAMH paBHOOEJIPEHHOTO TPEeYroJib-
HHUKA.

3 9 Hpusnaru pacenemasa
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19.

21.

2) HoraxuTte, 4TO CEePEAMHEI CTOPOH PABHOCTOPOHHEIO TPEYyIroib-
HHKA ABIAIOTCA TAK)KEe BEPIIMHAMH PABHOCTOPOHHErO TPEeYrojb-
HHUKA.

ITyuxr 25

1) HauepTiTe TpEeYroJIbHHK ¢ OCTpPBIMH yriaamMu. C nmomMomeio uep-
TEXXHOTO YroJIbHMKA M JHHENKH NpobeAuTe B HeM BhicoTH. IIoBTO-
PHUTEe VIpakKHeHHMe IS TPeyroJbHMKA, Y KOTOPOTO OAHMH YroJ Ty-
IIOHA.

2) Haueprure TpeyronbHHK. C moMOImBbIO TPAHCIIOPTHPA H JIMHEI!-
KH IOpOBeAuTe B HeM OHCCeKTDHCHI.

3) HauepTTe TpeyroJpHEK. C nmoMoOIpio JHHEeHKH C AeJIeHHAMH
TNIPOBEAUTE B HEM MEAHMAHHI.

ITyaxT 26

HoxkaxkuTe, uTO Yy paBHOOeApeHHOrO TpeyroabHHKa: 1) 6mccexTpn-
CHl, IPOBE/leHHHEe W3 BepIMH HPH OCHOBAHHMM, DAaBHEI; 2) MeaHa-
HbI, NpOBe/IeHHBIe M3 TeX K€ BepIIHMH, ToXe

Jokaxute, YTO YV PABHHIX TPeYroJbHHKOB ABC u AlBlCI. 1) me-
AHAHEI, NPOBEAEHHBICe M3 BepmuH A u A;, paBHu; 2) 6ucceKkTpH-
CHl, IpoBefileHHbIe M3 BepummH A u A;, paBHEH.

Touxu A, B, C, D nexar Ha ogHO¥ npamoii, npmieM oTpe3ku AB
u CD uMelor o6myio cepeauny. Hoxaxure, 4TO €CiaHM TPeYrOaAbHHK
ABE paBHOGeaApeHHLIl ¢ ocHOBaHHMeM AB, To TpeyronsEuxk CDE
TO)Ke paBHOOenpeHHHH ¢ ocHoBaHMeM CD (pmc. 64).

JlokakuTe paBeHCTBO TPEYrOJBHHKOB MO YIiy, OmcCeKTpmCce 3TOro
yrjla B CTOpOHe, NpHJeXcallleif K 9ToMy YIay.

B paBHOGeApeEHOM TpeyroasEuke ABC ¢ ocHOBaEMeM AC nposeje-
Ha MemuaHa BM. Ha meit BaaTa Touxka D. HoxaxHTe paBeHCTBO
TpeyronbEnKoB: 1) ABD u CBD; 2) AMD »n CMD.

Joka)kute, uTo TpeyronsHRK ABC paBHOOeApeHHEII, eciH Yy Hero:
1) Meguana BD aBaserca Bricoroii; 2) Beicora BD asaserca Guc-
cekTpucoii; 8) 6uccexrpuca BD sasnserca MeauaHOiA.

JaHbl nBa paBHOOEAPEHHBIX TPEYIOJIbHHKA E

¢ oOmuM ocHOBaHHeM. JlokaXKHTe, YTO HX

MeAMAaHLI, NMPOBEACHHLIE K OCHOBAHHIO, Jie-

AT HA OAHOM IIpAMOM.

B paBrOGeapenHOM TpeyroasHEKe ABC c

ocHoBaHHeM AC mpoBefeHa menuaHa BD.

Haiigure ee AJAHEY, ecJH HepHMeTp Tpe-

yroneHEKa ABC paBer 50 M, a TpeyroaesHH-

xa ABD — 40 m.

JHoxkaxute, uTOo OHCCEKTpHCA paBHOOeApeH-

HOTO TpeYroNbHHMKA, NPOBeACHHAA K3 Bep- C A O B D
IIMHBI, NPOTHBOJIEMKAINEeH OCHOBAHMIO, fAB-
JnfeTcA MeaAuaHOH M BRICOTOI. Puc. 64
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31.

32.

A
Puc. 65 Puc. 66 Puc. 67 B

Ilyaxr 27

Y mpeyroasnuxos ABC u A,B,C, AB =
= AlBl’ AC "_—Alcl, ZC = LCI = 90°. 110'
Kaxnre, uyro AABC = AAB\C,.
Hoxaxkute, uT0 y paBHoDefpeHHOro Tpe-
YIOJBLHHKA BEICOTA, ONYIleHHAsA HA OCHOBA-
HHe, ABJAETCA MeAuaHO# M OmcceKTpHCOiA.

Tpeyromeaukn ABC n ABC, papHOGeApeH-

Hble ¢ oOmuM ocHoBaHmeM AB. Hokasxmre
papeHcTBO TpeyroabHuKoB ACC, n BCC,.

Touxu A, B, C, D nexar Ha ofHolt npaMoif.
JokaxxuTe, 4TO ecAH TPeyroabHUKu ABE, u
ABE, pasHBl, TO TpeyroabEuxkn CDE, n
CDE, roxe paBHEI (puc. 65).

JIsa orpeska AB u CD nepecexkaiorcd B TO4-
xe O, KoTopas ABNAETCA CEepeIuHON Kaxao-
ro u3 HHAX. Jloxa)XuTe pABEHCTBO Tpe-
yroasHRKOB ACD u BDC.

Joxayute paBeHCTBO TPEYTrOJLHHKOB IIO
ABYM CTOpPOHAM H MeAHaHe, MPOBEICHHON K Puc. 68

ORHOK W3 HHX.

Orpeaxn AB u CD nepecexalorca. HokakuTe, 9YTO €C/IM OTPE3KH
AC, CB, BD un AD pasuH, To ayu AB aBaserca GuccexTpHuCcOof yr-
na CAD u ayu CD — O6uccexrpucoit yraa ACB (puc. 66).
Joxkaxkure, uro B 3agaye 35 npameie AB u CD nepneHAMKYAAPHEI.
Tpeyronsaukn ABC u BAD pasunl, npuueM Touku C u D Jyexar
IO pas3Hble CTOPOHH or npsamoit AB (puc. 67). Hokaxkure, 49TO:
1) rtpeyroneEnku CBD u DAC papuni; 2) npaMmaa CD pesmt otpe-
30K AB nmomoaam.

PaBHile orpeskm AB m CD mepecexalorca B Touke O rTak,
uyt0o AO = OD. [Jokaxure paBeHCTBO TpeyroabHukos ABC u DCB.
Joxa)xuTe paBeBCTBO TPEYTrOJBHHKOB MO ABYM CTOPOHAM H MeIH-
aHe, HCXOAAIIMM M3 OfAHOM BepmuuEh (pHc. 68).

JIokaKuTe pABEHCTBO TPEYTOJHHHKOB IO CTOPOHE, MeAuAaHe, IpoBe-
AEeHHOM K 9TOi CTOpOHE, H yriaaM, oOpasoBaHHLEIMH C Hell MeAHAHOMN.

4 ‘, IHpusharu pasciemou
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ABe mpAaMsbie, napajjejbHble TPEThEM — .. .1 w,

Jloxa3aTeJbCTBO.

Ilycre nmpamele @ u b mapaJjiesbHEBI IIPA-
Mol c. [onmycTHM, UTC npsAMbIe @ ¥ b He mapaJenbHBI
(puc. 69). Torga oHM mIepeceKalTCss B HEKOTOPOM ToOdY-
Ke C. 3HaunT, yepe3d TouKy C NpPOXOAAT ABE IPAMEIE,
napaJjjenbHbie npamoit ¢c. Ho 3aTo HeBo3MOXkXHO, Tak
KaK 4yepe3 TOYKY, He Jie)Kalllyl0 Ha AaHHOM IIPAMOM,
MOKHO IIpOoBeCTH He 0OoJiee OHOM NPAMOM, MapaJijesb-
Hoil maHHOM. Teopema mokKasaHa.

3anaua (4).

IIpamile AB n CD napajienbHBl. JloKaxn-
Te, 4TO ecjqn oTpe3ok BC mepecekaer mpamywo AD,
TO TOYKA IIepeceYyeHMs IPHHAAJEXKHNT OoOTpe3Ky AD

(puc. 70).
Pemenue.

Ilyers X — Touka mepeceyeHHsA OTPE3Ka
BC c npamoit AD. IlpoBenem uepes Hee NMpAMYyIO X, Ia-
pasnenbHylo npsamoit AB. Oua OyaeT mapaJjeslbHA H
npamoit CD. Ilpamas x pasbuBaeT IJIOCKOCTH HA IBe
noaymnnockoctT. Toukn B n C JsexxaT B pPasHBIX IIOJY-
IIJIOCKOCTAX, TaK KaK oTpe3oK BC mepecexkaeT IpAMYIO
x (B Touke X). Touka A JIe3KHT B TOM JKe IOJIYILJIOCKO-
CTH, YTO 1 B, a Touka D — B TOH e ITOJYIIJIOCKOCTH,
yto B C. IloaTomy orpesaok AD mepeceKaeT mpAMYIO X.
A Toukoil nepeceueHuns siBaAeTcA Touyka X orpeska BC.

30. ¥Yruamni, o6pa3soBaHHBIE NIPH Iepecede-
HHMHM ABYX IIPAMBIX CeKylleH

Ilyets AB n CD — paBe npamele u AC —
TpeThs IpAMAaf, Inepecekawlnas npameie AB um CD
(puc. 71). Ilpamasa AC 1o OTHOIIEHMIO K HPAMbBIM AB
u CD HaspiBaeTcs ceKymeii.

Ilaper yrioB, KoTophsle 06pasyrTcA IPH Iie-
peceuennn nNpAMbIX AB u CD cekymueit AC, HMeIOT cIie-
InajJibHble Ha3BaHuA. Ecau Toukum B u D nexxaT B of-
JOM IOJIYIJIOCKOCTH OTHOCHTeJBbHO npamoit AC, To

42
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HaMH A 1 B paBHBLI, TO OHH COBNAJAIOT C BHYTPEHHH-
MM HAKPEeCT JIeXKallUMH yriaMu. 3HayuT, npsamaa AC,

cOBIIAfiaeT C MPAMOM a, a npsimaa BC, coBnajgaeT ¢ npsa-
moii b. Ilonyuyaercsa, yro yepea Touku C u C, nmpoxoaaT

ABe pas3jiMuyHble NpsAMBIe ¢ U b. A 3TO HEBO3MOYKHO.
3HaYUT, NpsAMbIe @ ¥ b mapaJijleJibHBI.

Ecnm y npaMeix a 1 b u cexkylyeit AB cym-
Ma BHYTPEHHHMX OOHOCTOPOHHMX yrJjioB paBHa 180°, To,
KaK MBI 3HaeM, BHYTPEHHHE HAKPECT JIeXKallhe YTJIbI
paBHBI. SBHAYHT, II0 IOKA3aHHOMY BEIIlIe NIpsAMBIe a@ U b
napauleJibHBI. TeopeMa mokxkasaHa.

N3 Tteopemsl 4.2 cienyer, 4YTo

OBe IpAMBbIE, IIEPIICHINKYJIAPHBIE TPeTheil, napaJulejbHbL.

Ecnm y mapsl BHYTPEHHMX HAKPECT Jiexka-
IIUX YIJIOB OOVH YroJl 3aME€HHTh BEPTHKAJILHBLIM €MV,
TO IOJYYHMTCA IIapa YIJIOB, KOTOpPhLIE€ HA3LIBAIOTCH COOT-
BeTCTBEHHBIMM YIJIAMM JAaHHBLIX IIPAMBIX C CEKYLJEW.

Vrael 1 1 2 Ha pucyHke 74 BHYTPEHHHE .. -
KpecT Jiexkainue, a8 yribl 1 1 3 CoOOTBETCTBEHHEIE.

N3 paBeHCTBa BHYTPEHHHX HAKPECT JiexKa-
X YIJIOB CJIEYET PABEHCTBO COOTBETCTBEHHBIX YIJI- 3.
n HaobopoT. OTciofa mojiyyaeTcA IPHU3HAK IapaJljell.-
HOCTH IIPAMBIX II0 COOTBETCTBEHHBLIM yrjam. MIMeHHO:

NpAMBIE NapaJuleJbHbl, €CJIH COOTBETCTBEHHBIE YTJIbI
PaBHHI.

3anaua (8).

INaubl npavasa AB u Touka C, He Jiexamas
Ha 3Toi nmpamoil. [lokaXute, 4To yepe3d TOYKy C MOK-
HO IIPOBECTH IIPAMYIO, IapaJljieJIbHyIO0 npsamoii AB.

Pemenne.

Ilpamaa AC pa3buBaeT IJIOCKOCTH Ha [BE
noJymjockocT (puc. 75). Touka B JIeXXHUT B OAHOM i3
HnXx. OTioxkumM oT nmoaynpamoit CA B APyryio moJyIjio-
ckocTb yron ACD, paBnuiit yriiy CAB. Torpa mnpsiMble
AB u CD 6yanyTr napayuieabHbl. B camom nene, s aTux
npAMBIX U ceKyiueit AC yrasl BAC n DCA BHYTpeHHUE
HaKpecT Jexammue. A TaAK KaAK OHH paBHBI, TO IIPAMBIE
AB u CD mapaJjuiesbHEI.

ComocTaBiaAa yTBEpKIEHHE 384aUM 8 M aK-
cuoMbl IX (ocHOBHOr?2? CBOHCTBa IapaJjijlenlbHBIX IpA-
MbIX), IPHXOAMM K Bud)XHOMY BBLIBOAY:

gepe3 TOYKY, HE JIeKaNlyl0 Ha JaHHOM IIPAMOM, MOIKHO
IIPOBECTH NAapPaJJIeIbHYI0O e IIPAMYIO, H TOJBKO OLHY.
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32. CsoiicTBO yTiI0B, Opa3oBaHHBI
IpH TlepecedeHH! TapaJLIeldbE: ==
NPAMBIX ceKyulesrd
Teopema ( 1.2)

Ecam gBe mapajulelbHbI€ NPAMBIE IepecedeHb” ' poin€
IIPAMOMH, TO BHYTPEHHNE HAKPECT JIedKalIHe YIiIbl PaBdbl,
a cyMMa BHYTPEHHHMX OJHOCTOPOHHMX YTJIOB paBHa 18(C°.

Jloxa3aTeJBCTBO.

Ilycts @ m b — mapaJjiejibHBIE IIPAMBIE H
¢ — mpAaMas, nepecekawon(as ux B Toukax A u B. Ilpo-
BeZleM 4Yepe3 TOYKY A IpAMYIO @, Tak, 4YToObl BHyTpEH-

HHE HAKPECT Jie)Xalllue YIJbl, o0pasoBaHHLIE CEKyIIeit
¢ ¢ NMpsaMBIMH @, ¥ b, 611K paBHBI (puc. 76).

Ilo npmsHaky mnapajljIeJIbHOCTH NPAMEIX
IpsiMbie @, ¥ b mapajieabHbl. A Tak Kak 4epe3 TOYKY

A TIIPOXOANT TOJIBKO OfHA NpsAMAas, IapaJuleJIbHAA IpA-
Moit b, To nmpsiMmasi @ coBnagaeT ¢ IPAMON a,.

3HAuYNT, BHYTPEHHHUE HAKPECT JieKalue yr-
JbI, 0OpasoBaHHLIE CEKYIIell ¢ mapauleJIbHBIMHA IIPAMBI-
mu a n b, paBabl. Teopema nokasaHa.

N3 cBoiicTBa yriioB, oOpa3soBaHHBIX IIPH IIe-
peceyeHHH IapajjleJIbHBEIX NPAMBIX CEKYIIeH, ciiefyer:

Puc. 76

€CJIM NpAMad NepIHeHAMKYJAPHA ONHOM M3 Iapaluielb-
HBIX NPAMBIX, TO OHA NEPIECHIAMKYJIAPHA M XPYTOM.

3agaga (13).

IIpsmbie AC u BD mnapanjiejbHbI, IIPHYEM
ToyKH A ¥ D JjexaT 1o pasHbl€ CTOPOHBLI OT CeKylnen
BC (pumc. 77). Hokaxwurte, uto: 1) yraet DBC n ACB
BHYTPEHHHE HAKPECT JieXKaIllie OTHOCHTEJIHHO CEKYIIei
BC; 2) nyuy BC npoXoAuT MeXAy cTopoHamu yriaa ABD;
3) yriisl CAB n DBA BHYTpEeHHHNE OOHOCTOPOHHHE OTHO-
CHTEeJIbHO ceKyieil AB.

Pemenue.

1) ¥Yraet DBC u ACB BHYyTpeHHHE HaKpPECT
Jexkallye IoTomMy, 4to Touku A m D jexaTt no pasHbie
ctopoHbl oT cexkymeit BC. 2) Jlyu BC npoxoguT MeXOy
cropoHamMu yrijia ABD moToMy, YTO OH IlepeCeKaeT OT-
pe3ok AD c¢ KoHIIaMH Ha CTOpPOHax yrja (3azaua 4).
3) Yrawt CAB 1 DBA BHyTpeHHHE OJHOCTOPOHHHE IIO-
ToMy, uTO ToUyKK C u D JjlexxaT 1mo ofHy CTOPOHY OT ce-
Kymeit AB, a MMEHHO B IIOJYIUIOCKOCTH, I'A€ JIEHKHUT
Touka X mepeceueHus oTpe3koB BC u AD.

Pue. 77

4 5 Cymata yeo6
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33. CymMa yrios TpeyroJhbHHKA
Teopema

Cymma yriaoB 1pevioiasHuha paBHa 180°.

Joka3aTeabCcTBO.

Ilycte ABC — paHHBIN TpeyroJsHuMK. 1. )o-
BeJleM uepe3 BepLIMHY B mpsMyio, napaJjejIbHYyIO Ips-
moit AC. OrMeTHM Ha Hell TOUuKy D Tak, YTOOBI TOUKH
A n D nexanm IIo pasHble CTOPOHBI OT mpsamMoii BC
(puc. 78).

¥Yraslt DBC u ACB paBHBI K&K BHYTDPEHHHE
HaKpecT Jiexaimue, obpasoBaHHBIe ceKyineit BC c¢ ma-
payuteabHbiMu AC n BD. Iloatomy cymma yrjloB Tpe-
yrojibHNKa npm BepminHax B m C paBHa yray ABD.

A cymMMma Bcex Tpex YrJIOB TpPeyroJibHHKAa
paBHa cymme yriioB ABD m BAC. Tak kak 3TH YIVIHI
BHYTPEHHHE OAHOCTOPOHHHE IJIA IapauleJIbHBEIX Ips-
mbix AC m BD m cekymeit AB, To uX cymMma paBHa
180°. Teopema mokasaHa.

N3 Teonemn 4.4 cneayer, UTO

y a1000ro TpeyroJrHMKAa XOTH ObI OABa yriia OCTphIE.

JeicTBUTEIBFHO, JOIIYCTHM, YTO Y TPEYIOJib-
HHMKAa TOJIbBKO ONHH OCTPBIA yrojs mjm BooOIlle HET OCT-
peix yrioB. Torga y 3Toro TpeyrojJibHMKa €CTh IBa yrI-
Jla, KaMIblil U3 KOTOphIX He MeHbIIe 90°. CymMa aTmx
ABYX YIJIOB y)Ke He MeHbHIe 180°. A 3To HEBO3MOXKHO,
TaK KaK CyMMa BCe€X YIJIOB TpeyrojibHMKa paBHa 180°.
Yrto 1 TpeboBaJIOCH NOKA3ATH.

3agaga (30).

YeMy paBHBI YIJIbl PABHOCTOPOHHEro Tpe-
YroJibHUKa?

Pemenne.

Y paBHOCTOPOHHErO TPEYroJIbHHKAa, KAK MEI
3HaeM, Bce YIJIbI paBHbl. Tak KaK OHH B CyMMe JAalOT
180°, To xaxawii U3 HUX paBeH 60°.

34. BHeniame yriasl TpeyrojbHHMKAa

BEemBEMM yriaoM TpeyrojJibHMKa IIPH JaH-
HOM BepIMHE Ha3LIBAETCA YIoJl, CMEXXHBIH C YIJIOM TDE-
YroJIbHHKa IIPH 3TO¥ BepiuwHe (pHc. 79).

Y1066 He NMyTATh YroJl TPeyroJbHUKa IIPH
JaHHOH BepLIMHE ¢ BHEIIHHM YIJIOM IIPH 3TOM )Xe Bep-
IIMHEe, €ro MHOrZa Ha3blBAIOT BHYTPEHHHMM YTJIOM.
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Teopema

BremEBMii yroa TpeyroJsHMKAa paBeH . /MMZ by’ ",

TPEHHMX YTJIOB, HE CMEXHBIX C HMM.

Jloka3aTeJIBCTBO.
Ilycts ABC JaHHBIA TPEYroJbHHUK
(puc. 80). Ilo Teopeme 0 cymMe YyrJOB TpPeyroJbHHUKA

LA+ /B + £C = 180°.

Orcropa cnengyer, 4To
ZA+ /B = 180° — 2C.

B npaBoit vacTi aToro paBeHCTBa CTOMT rpa-
AyCHAA Mepa BHEIIHEro yrJjia TpeyroJbHHKa IIPH Bep-
mmmHe C. Teopema mokasaHa.

N3 Teopemsl 4.5 cienyeT, UTO

BHEIIHUMH yTOJ TPeyroJdbHMKa 6oJimme Jr000ro BHyTpeH-
HEro yrJja, He CMesKHOro ¢ HMM.

3agauga (35).

B Tpeyronraunke ABC mnpoBefeHa BEICOTa
CD. Kakasa u3 Tpex Touek A, B, D neXHUT Mexay ABY-
Ms JPYrHMH TOYKaMM, €CJH yIJibl A n B TpeyrojbHH-
Ka ocTpbie?

Pemenue.

Touxka B He MOMeT JIeXKATbH MEMXAY TOUKAa-
MH A u D. Ecan 661 OHaA JlexKajla MEeXIAy TOUKaMu A u
D (puc. 81), To ocTphiii yron ABC KaK BHENIHHH yrona
TpeyroJabENKa CBD 6n1is1 661 GoJgiblie IPAMOro yrJa
CDB. ToyHO Tak e NOKAa3bIBaeTcs, YTO M TOYKa A :ie
MOJKET JiedKaTh MeXay ToukamMu B u D. 3HauuT, TOYKa
D JnexXuT Mexxay ToukamMu A m B.

35. IIpaAMOYTOJBHBIH TPEYTOJbLHHMK

TpeyrojJbHUK HA3LIBAETCHA NMPAMOYTOJBHBIM,
€CJIM Y Hero eCTb IIPAMOM yroJ.

Tak Kak cymMMa YIJIOB TPEYroJbHHKA paBHA
180°, To y NpsAIMOYToJILHOI'O TPEYroJIbHUKA TOJILKO OAVH
npsaMoi yroJi. [IBa Apyrux yrJjia InpAaMOYTOJIBHOIO Tpe-
yrojJibHMKa ocTpble. CyMMa OCTPLIX YIJIOB IIPAMOYTOJIb-
HOr'0o TpeyrojibHuKa paBHa 180° — 90° = 90°.

CropoHa NpPAMOYroJIbHOIO TPEYroOJIbHHKA,
IIPOTHBOJIEKAIaA IIPAMOMY YIJIy, Ha3bIBA€TCHA THIIOTe-

HYy30#, Be JpYyrHe CTOPOHBI HAa3BIBAIOTCH KaTeTaMM
(puc. 82).
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OTMeTHM cileAyIOINUMil IPU3HAK PaBEHCTBA
IIPAMOYTOJIBHBIX TPEYroJIbLHHKOB II0 'MIIOTEHY3€ U Ka-
TeTy:

Ecau runoTeny3a M KaTeT OJHOTO NMPAMOYTOJBHOIO Tpe-
YTOJIbHMKA COOTBETCTBEHHO pPaBHBI FMIIOTEHY3€ M KaTe-
Ty OPYroroe TPEeYrojJibHMKa, TO TAaKHe TPpeyroJdbHHMKM
paBHBI (puc. 83).

JloKas3aTeJIbCTBO 3TOr0 NPHU3HAKA JAHO B BH-
e peureHMs sagzauun 29 K § 3.

3anaua (43).

Jloka)xuTe, 4YTO B NPAMOYroJIbHOM Tpe-
yroapHHKe ¢ yrjiom 30° KaTeT, IMPOTHBOJIEIKAII[HI 3TO-
My YIJy, PaBeH IIOJIOBHHE I'MIIOTEHY3bI.

Pemenue.

Ilycte ABC — npAMOYroJibHBIM TPEyroJib-
HUK ¢ npambiM yrjaom C m yraom B, paBHbBIM 30°
(puc. 84). Iloctpoum TpeyroavHmk DBC, paBHBI Tpe-
yroabHUKY ABC, KaKk IoKasaHO Ha PHCYHKe 84.

Y TpeyrosbHuka ABD Bce yriel paBHEI
(60°), moaTomMy OH paBHOCTOPOHHMiII. Tak Kak

AC= 3AD, a AD = AB, To AC= AB.

YT1o m TpeboBAJIOCE NOKA3ATH.

36. CymecTBoBaHMe M €XMHCTBEHHOCTH
IEepNeHANKYJIApa K NpAMOM
Teopema

H3 a000M TOYKH, He Jiexxalmel HA TaE-C.

Puc. 83

e . g A,

MOXHO OIIYCTMTH HA 3Ty NpPAMYIO I~pPr IIZIKyiI:. |,

M TOJBKO OQHMH.

Jloxa3aTeJbCTBO.

IIycte @ — pnaHHasA npAaMas 1 A — He Jie-
xamasa Ha Hed Touka (puc. 85). IlpoBemem uepes Ka-
KYIO-HHOYAbh TOYKY NMPAMOH @ IMepHeHANKYJIAPHYIO IIpA-
My10. A Temepp ImpoBeieM uYepe3 TOYKY A mapaJ-
NeabHYI0 el mpamyio b. OHa 6yaeT mepHeHAVKYJISAPHA
npAMoM a, TaK Kak NpAMas a, Oyayumn nepneHauKyJIAap-
HOM OJHOH M3 Napa/lIeJIbHBIX IPAMBIX, IIePHIEeHAHMKY-
JApPHa M APYro#.

OTtpe3ox AB npamoii b ¥ eCTh NEepPNeHANKY-
JIip, IPOBENEeHHBIN M3 TOYKM A K IIpAMOM a.
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; JAHMHCTBEHHOCTL NepHeHANKYJIA-
pa ‘il ;yIFeCTBYEeT APYTo#l IepHeRfnKy-
- -.eyroasauka ABC 6ynyT apa npsa-
KaK MBl 3HaeM, HeBO3MoOXXHo. Teo-

NepPOeHANKYAAPa, ONYIIeHHOro H3
HASKLIBAETCA PACCTOSHHEM

A
1 s ' Lo T00BIX ABYX
apISIcHOA NpAMuid paBHEL.
AT ',

v ¢ 1 b — napannenvHEe NpAMBIE N

A, A, — mobrie souxn Ha npamol a¢ (pmc. 86). Omyc-
THM M3 TOYKH A, nepneHAMKYJaap A,B, ma npamyio b.
Otnoxum n3 Touxn B, Ha npamoi b oTtpesox B,B, pas-
HHIH OTpeary AA,, Tak, uTobsl Touku A, m B 6niam mo
pasHule cTOpoHM npsamMoi AB,.Toraa TpeyrojisHHKH
ABA, u BAB peaBEBE N0 NepBOMY NPH3HAKY. ¥ HHEX
cropoHa AB; ofmasn, AA; = BB, no mocTpoeHnIo, & yr-
jxt B,AA, u AB;B paBHH KaK BHyTPeHHHe HaKpecT Jie-
JKalque NPHA NapajiejbHEX ¢ B b ¢ cexymen AB,.

H3 paBeHCTBA TPEYIOJIBHHKOB CAeAyeT, 9TO
AB ecTp nepueEAMKYAAP K npaMoii b u AB = A B,, uTo
B TpeboBAJIOCH AOKA3ATE.

Kak BHUAHM, PACCTOAHHA OT BCEX TOUYEK
NpAMOM A0 napajieanrHo# npaMoi paBHH. IlosToMy ro-
BOPAT, 9TO IApa/Ule/IbHBIE IPAMBEIE PABHOOTCTOAIIHE.

PaccToaaneM Mexay NApallebHRIMH NpH-
MBIMH HA3HIBAETCHA PACCTOAHHE OT KaKoH-HHOyAL TOYKH
oAHOlX mpaAMo# Ko Apyro# mpsaMoii.

37. H3 ucTopMM BO3HMKHOBeHHSA

reoOMeTpHH

IleppoBauAIbLHEBIE CBEACHNA O CBOMCTBAX re-
OMeTpHYeCKNX (HUIryp JIOAH HONy4YHad, Habmioaas okx-
PYKAIOINi MUDP W B pe3yJhTaTe NPAKTHIECKOH fnesn-
TensHOCTH. CO BpeMeHeM Y4YeHHIe 3aMETHJH, YTO
HeKoTOpble CBOiiCTBa reoMerpmdeckux (GHryp MOXHO
BRIBECTH M3 APYTHX CBOMCTB HyTeM paccyxieHma. Tax
BOSHHMKJIM TEOPEeMBl M [OKAa3aTe/LCTBA.

IToaBrNoCH ecTeCTBEHHOE JKeJAHWe IO BO3-
MOYXHOCTH COKPATHTH YHCJIO T€X CBOMCTB reoMeTpHyec-
Kkux Guryp, KotToprie GepyTca HemOCpPeACTBEHHO H3
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ONbITA. YTBEP}KJIEHHUS OCTABIIMXCH 6e3 JOKAa3aTeJILCTB
CBOMCTB cTajM akcmoMamMu. Takum oGpasoM, aKCHOMEI
MMEIOT OIBLITHOE IIPOMCXOXKAECHHE.

THA JOCTHIJIa 0COOEHHO BBICOKOro ypoBHf B Ermumnre.
B I TBIC. O H. 3. reoMeTpHYECKHE CBeJeHWNA OT EeTrHIl-
TAH nepeman K rpexamM. 3a nepuog ¢ VII mo III B.
[0 H. 3. I'PeYeCKHe reoMeTpLl He TOJBKO 0DOraTHJIM re-
OMETPHIO MHOI'OYHCJIEHHBIMH HOBHLIMM TE€OpPEMaMH, HO
cejlaJii TaKiKe Cepbe3Hble IlIarm K CTporomy ee oboc-
HOBaHMIO. MHOropekoBasi paboTa rpe4yeCKMX reoMeTpOB
3a 3TOT mepmoj Onlia moapiToXKeHa EBkamaom (330—
275 rr. mo H.3.) B ero 3HaMeHHTOM TpyZe «Hauaja».

JAAa IIOCTPOEHO Ha CHCTEeME€ aKCHOM. 3Ta cucTeMa akK-

I'eomeTpuss B paHHHII IIEPHOJ CBOEro pasBH-

HNanoxenume reomerpun B «Hauajgax» EBK-
p H. H. JloGayeBcKkuit —

PYCCKMH MaTEeMaTHK

CHOM OTJIMYAETCH OT CHCTEeMBbl aKCHOM, IPHUHATOH B (1792—1856)
nanHoM yuyeOHmMKe. Ho B Heil Tak)Ke eCTh aKCHMoMa Ia-
paJlIeJIbHBIX.

Axcuoma mapaJijiesIbHBIX B OTJIHYHE OT JpPY-

IHX aKCHMOM He IOAKPeIIieTCA HarJIAAHBIMHM coobOpaJke-
HuAMH. MoxeT OBITH, TO3TOMY CO BpemMeH EBKJjuaa Mma-
TeMaTHKM MHOI'MX CTPaH HIBITAJHCh JOKA3aTh €e KaK
Teopemy. Ho aTo HMKoMy He ypaBajiock. Hakowner, B
XIX B. 6BLTO DHOKA&38HO, YTO 3TO HEBO3MOXKXHO CHeJIaTh.
IlepBbiM, KTO 0OOCHOBAHHO BLICK&3aJl 3TO YTBepKje-
Hue, Obly1 BeJMKHII pycckmnii matematTnk HukoJsait MBa-
HoBHMUY JloGaueBCcKMii.

1.

KoHTpoabHEBIE BOIIPOCHI

JokakuTe, 4YTOo ABe IpPSAMLIE, IapaljleJIbHbIE TPEThEH, mapajlieib-
HBbI.

O0bsACHHTE, KaKWe YIJIbl Ha3LIBAIOTCSA BHYTPEHHMMH OJHOCTOPOH-
HuMH. Kakne yryibl HasbIBAIOTCSA BHYTPEHHHMM HAKDPECT JIEXKAI[H-
mn?

JlokaXmuTe, 4TO €cjii BHYTPEHHNE HAKPECT JieXKallle YIJbI OJHOM
napel paBHBI, TO BHYTPEHHHE HAKPECT Jie)Kalllie YIJIbl Apyroi ma-
pbI TOKe PaBHBI, & CYMMa BHYTPEHHHMX OJHOCTOPOHHMX YIJIOB KaiK-
no¥ mapsl paBHa 180°.

JIOKa)KnTe NMpHU3HAK IapaLIeJIbHOCTH IPAMBIX.

O6bsicHNTE, Kakuwe YyIJbl Ha3blBAIOTCA COOTBETCTBEHHBIMH. I[oKa-
JKHMTEe, YTO €CMH BHYTPEHHHE HAKPECT JieXKallie YIJbl PaBHBI, TO
COOTBETCTBEHHEIE YIVILI TOXK€ PaBHBI, 1 HA00OpPOT.

JlokaknTe, YTO UYepe3 TOUKY, HE JIEIKAINYI0O Ha JaHHOM IIPAMOIA,
MOKHO IIPOBECTH IIapaJijieibHYyI0 el mpamyio. CKOJBKO IPAMBIX,
napajijleJIbHBIX AaHHOM, MOXXHO IIPOBECTH Yepe3 TOYKY, He JieKa-
HYVI0 HA 3TOM IpAMOiA?



7.

10.

11.
12,

13.
14.
15.
16.
17.
18.

19.
20.

1.
2.

3.
4.

HokaxnTe, UTO ecJiM IBe NApaJlileJibHbie NPAMLIE NEepPeceKaloTCH
TpeTheH NPAMOM, TO BHYTPEHHHE HAKPECT JIeKAII{HEe YIJIBI PABHEI,
a CyMMa BHYTPeHHHX ORHOCTOPOHHMX yIJIoB paBHa 180°.
JlokaikHuTe, UYTO ABEe NMPAMLBIEe, NePIeHANKYAAPHEIE TPeTheH, mapa-
JNesqbHE. EcNM npaAMas nepuoeHAMKYJIAPHA OAHON M3 ABYX IApAJ-
NeJbHBIX NPAMBIX, TO OHA NEPOCHAHRKYJAAPHA H APYroi.
JlorasxuTe, 4TOo CyMMa YIJIOB TPeyroJbHHMKa paBHa 180°.
JoraxaTe, yTo y JIoOOro TpPeyroAbHHKA IO KpaiiHell Mepe ABa yr-
J1a ocTpHIe.

Yr1o Taxkoe BHEIIHHMH yron TpeyroJbHHKA?

JIoKa)yKHTe, 9TO BHEIOHHI YToJd TPEYTOJBHHKA PABEH CyMMe ABYX
BHYTPEHHHMX VIJIOB, He CMEXHEIX C HHM.

JlokaXuTe, UTO BHEIIHNI yroJ TpeyroJlsHEKA Oosbiine Ji00oro BHY-
TPEHHero yrja, He CMeXHOIo ¢ HHMM.

Kaxo#f TpeyrolbHHK HA3BIBAETCA IIPAMOYTOJILHEIM?

YeMmy paBHA CYMMA OCTPHIX YIJIOB IPAMOYTOJBLHOIO TPEYTOJNbLHHAKA?
Kaxas cTOpoHA IPAMOYTOJIBHOIO TPEYIOJBPHHKA HASHIBACTCHA T'MIIO-
TeHy3o#i? Kaxne cTOPOHE HA3HBAIOTCH KATETAMHM?
CdopmynupyiiTe IpDH3HAK PABEeHCTBA NPAMOYIOJBLHEX TPEYIOJbHH-
KOB II0 THIIOTEHY3€e M KaTeTy.

JokaxnTe, 4ro M3 Joboil TOuKH, He Jedkamell HAa JaHHOU mp#-
Moit, MOXXHO OIYCTHTBL HA S9TY NPAMYIO NEPIEHTHKYJIAAP, H TOJIBKO
OAMH.

Y10 HASHIBAETCHA PACCTOAHMEM OT TOUYKH A0 ImpaAMOi?

O6bscHETe, YTO TAKOE€ PACCTOAHHME MEXAY HapaLIeJBPHBIMM IIpA-
MBIMH.

3apmaum
Ilyaxr 29
JoxaxkmTe, 4TO €CIH HEKOTOpPAA NpAMAA IePeCeKaeT OAHY H3 ABYX
napaJeJIbHHX NPAMEBIX, TO OHA IEepPeceKaeT ¥ APYryio.
I[onamme, YTO eCJIH JABe NpAMLle IepeceKaloTcd, To Jobas Tpe-
THA NpAMAas NepeceKkaeT Mo KpaiiHell Mepe OAHY M3 5THX IIPAMEIX.
Havo: a |l & || ¢ | d. Hokaxwure, uro a | d.
IIpameie AB u CD napasnensHn. Jlokaxm-
Te, UTO eciay oTpe3aoKk BC mepecexaer mps-
My10 AD, TO ToukKa mepecedeHrs npUHAANe-
AT oTpe3ry AD (cm. pue. 70).

ITyaxr 30

Jae rtpeyronsHEKk ABC. Ha cropoHe AB or-
MeueHA TouKa B,, a Ha cropone AC — TouU-
ka C, (puc. 87). HasoBure BHyTPEeHHEE OA-
HOCTOPOHHME M BHYTPEHHHE HAKPecT
Jexamupe yriawl npu npamuix AB, AC u ce-
kymeit B,C,. Puc. 87
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6‘
7.

10.
11.

12.
13.

14.

15.

16.

17.

18.

HasoBuTe BHYTPEeHHHNE HAKPECT JieXalllie M BHYTPEHHHE OAHOCTO-
POHHHE YIJIBI HA PDHCYHKe 72.

Otpeaxkn AD m BC nepecexarorca. [Ina npameix AC 1 BD u cery-
et BC Ha30BHTe HAapy BHYTPEHHHMX HAKPECT JEMKAIIHX VYIJIOB.
JIsA Tex e mpAMBIX B cexyinell AB HA30BHTEe mapy BHYTPEHHHX
ONHOCTOPOHHAX yrJyioB. OOBLACHHUTE OTBeT.

Ilynxr 31

Hann npamaa AB u touxa C, He snexxkamana Ha aToi npamoii. Jo-
KaXXHTe, YTO Yeped TOUKy C MOKHO IIPOBECTH NPAMYIO, IapaJ-
JeNIBHYIO npaAMoii AB.

JokaxxuTe, UT0 GHCCEKTPHCH BHYTPEHHHMX HAKPECT JIEKAIMX YI-
NI0B, OOpPa3s0BARHLIX NAPAJIENIBHBIMH H CEKYIe#, NapalejlbHE,
T.€. JIEKAT HA NAPAJLNCJIBHEIX IPAMBIX.

OTtpeaxn AB nm CD mepecexkaroTca B Touxke E m pneasatca sToit TOY-
KoM nonosaM. Horkaxwure, uto npameie AC m BD napajneabHEI.
Tpeyronvanku ABC u BAD paBHH. Touxkm C u D nexar mo pas-
Hble CTOpPOHH oT npamoit AB. Jloxka)kure, uTo npamuie AC n BD
napaJIebHE.

Ilyaxr 32

VYroa ABC pasen 80°, a yron BCD paeern 120°. Moryr nm npamMbie
AB n CD 6uth napananeasasiMu? OOOCHYiTE OTBeT.

IIpamuie AC 1 BD napanjiesbHhl, IpHyeM Toukn A u D jaexar mo
pasHbie cTOPOHH OT cexyme#t BC (pmc. 77). Hoxamnure, aTo: 1) yr-
asl DBC n ACB BRyTpPeHHHE HAKPECT JeMXXalue OTHOCHTEJBLHO ce-
Kymeii BC; 2) ayu BC mpoxoauT MeXAY cTopoHamm yria ABD;
3) yriimt CAB u DBA BHYTpeHHHe ORHOCTOPOHHHE OTHOCHTEJLHO
cerkymen AB.

1) PasHOoCTER ABYX BHYTPEHHHMX OJHOCTOPOHHHX YIJIOB IIpH ABYX IIa-
PRJISABHBIX IPAMBIX H cexymell paBHa 30°. HaliguTe TR yrini.
2) CymMmMa ABYX BHYTPEHHHMX HAKPECT JIEXKAIMHX YIVIOB IPH ABYX
NapaJleJIbHEIX NPAMBIX B cekynier paBHa 150°. Yemy paBHH 9TH
Yrabl?

Oaun m3 yriioB, KOTOphIe IMONYYAIOTCA NpM IepecedeHMH ABYX HAa-
pajieIbHBIX NPAMEBIX ceKyilleif, pasen 72°. Haliaure ocrajibHEIe
CeMb YTJIOB.

OnuB M3 yriaoB, KOTOpPHE MOJYYAIOTCA IIPHM I€peceYeHHH APYX Ia-
paJUIeABHBIX IPAMEBIX cexyieit, papeH 30°. MoxeT am ogMH M3 OC-
TAJILHBIX CEMH VIJIOB paBHAThcA 70°7 O6bsaAcHuUTE OTBET.
HJoxakuTe, UTO ABe NpAMble, NapALIeAbHbIC NePHeHANKYJIAPHBIM
NPAMEIM, CAMHM HEePIeHAHKYIAPHEI,

Ilyaxr 33

HaiinnTe HeMaBeCTHRIH yroJl TPeYrolbHHKA, €CJIH Y HEero ABA YIa
paBHBL: 1) 50° m 30° 2) 40° m 75° 3) 65° m 80°; 4) 25° m 120°.
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200
21.

31.

32.
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Hai#izuTe yram TpeyroJhHHMKa, ©CIM OHM NPONOPIMOHAJBHEL IHC-
nam: 1) 1, 2, 38; 2) 2, 38, 4; 8) 8, 4, b; 4) 4, 6, 6; 6) 6, 6, 7.
Moxxer au B TpeyroasEEKe OnrTh. 1) ABa Tynmx yriaa; 2) Tymoi#t u
npaMoil yriaei; 3) ABa NPAMBIX yria?

MokeT sim OHITP TYODRIM YroJl MpPH OCHOBAHMHM paBHoOeZpeHHOTO
TPEeYroJbHHUKA?

Haiiaure yron Mexay GOKOBHIMM 2TOPOHAMHM PaBHODEAPEHHOTO Tpe-
YroOJAbHHKA, €CJH YroJ TpH oCHOoBaHMHM papeH: 1) 40°; 2) 55°;
3) 72°.

HaiiauTe yrosl mpd OCHOBAHMNM DaBPHOOEAPEHHOTO TPEYTOJBHHMKA, €C-
JH yToJI Meay OOKOBRIMHE cTonoEaMH pasen: 1) 80° 2) 120°; 3) 30°.
Ozaue 13 yriaos paBEODeAPEHHOTO TPEYTOJABHHKA DABeH 100° Haii-
AWTe OCTAJBHEIC YIJIBI.

Ozaue na ymios papHOGeApeHHOro TpeyroidbHMKa papeH 70°. Hail-
ANTe ocTajdbHEIe yribi. CKONMBKO penreHnit mMeeT aazada?
JlokaxkuTe, UTO €CAH OAHMH M3 VIVIOB PaBHOGEZPEHHOrO TPEYroab-
HuKa papeH 60°, To 9TOT TPeYroJbHHK PABHOCTOPOHHMIA.

B papnOoOGegpennoM TpeyroianrHuke ABC ¢ ocHOBaEHeM AC mpomeze-
Ha Ou-cextpuca CD. Haliamre yrianl TpeyroJrHHKa ABC, ecan
yron ADC pasen: 1) 60°; 2) 75° 3) a.

B paesmObeapennoM TpeyronpEmEKe ABC ¢
ocHoBaHueM AC u yrjioM mpM BepmmuHe B, B
paBHEIM 36°, mpoBesena OmccexTpmca AD. 4
Hoxkaxkure, uTo TpeyroasEnku CDA n ADB N
paBHOGeapeHHBIe (pHuc. 88).

B Tpeyronsnuxe ABC nmpoBeseun 6HMcCeKT-

prchkl U3 BepommHE A u E. Toura mx nepece-

gyeaun obosHauena D. Haiigmre yron ADB, A D
ecm: 1) LA = 50° 4B = 100° 2) LA =
=a, LB =p; 38) £LC = 130° 4) LC = v.
Yemy paBHHI YriBl PABHOCTOPOHHErO Tpe-
YIOJBHHUKA?

Ilog kaxMM yrioM TepeceKalTcA OHCCeKT- C
pHCH IBYX BHYTPEHHHX ONHOCTODOHHHMX yT-

JIOB MIpH NMAPAJUICIBHLIX NPAMBIX? Puc. 88

Ilyaxr 34

Opvn M3 BHEIIHHX YIJIOB PaBHOGEApPEHHOrO TPEYIOJHLHUKA pPaBeH
70°. HalignTe yriel TpeyroJhLHHKA.

HaitanTe yrian TpeyrojJhHHMKA, 3HAA, YTO BHEIIHHE YIJH NMPHU ABYX
ero BepuinEax papHm 120° u 150°.

JIpa BHemHMX yryia TpeyroabEMKa paBHm 100° i 150°, Hadizure
TpeTHit BHeIIHMK yroJ.

B mpeyromsauxe ABC mposesena sricota CD. Kakaa us Tpex To-
yek A, B, D jnexuTr MeXAay ABYMA IPYrMMH, €ClIH yIiunl A u B

TPeyIOJbHHAKA OCTphIE?
53 Cunwa yeios
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36.

37.
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49.

w.
51.

B mpeyroansuuke ABC mpomezena BeicoTa D
CD. Kakaa U3 Tpex Touek A, B, D nexur
MEXAY ABYMS ADYI'MMH, €CJAM yrojg A Ty-
no#i? OGocHyiiTe oTBeT.

HokaxxmTe, uTO OHCCEKTpHCA BHEIIHEro yr-
Ja NIpH BepuiMHE paBHOOeApeHHOro Tpe-
YIOJBHHMKA HDapaUlejbHa OCHOBAHMIO.
CyMMa BHELIHMX YIVIOB TpeyroJasEMKa ABC
mpu pepmpHax A ¥ B, B3ATHIX MO OXHOMY E
ANA KaXxRoM BepmmHEI, papHa 240°, Yemy Puc. 8Y

paBeH yroi C TpeyroJipEMKa?

Jan TpeyroasEnrx ABC. Ha nmpomosxeEnn cTopoBs: AC OTNOMKEHBI
orpesku AD = AB u CE = CB (puc. 89). Kax HaiiTm yrian Tpe-
yroneanka DBE, anaa yranl TpeyroasEHKa ABC?

Y TpeyroJbHMKA OAMH M3 BHYTPEHHHX yIJIoB paseH 30°, a oauH
u3 pHemtENX — 40°, Hadigmre ocTanrable BHYTPEHHHME YTJVIR Tpe-
YTOJIBHMKA.

ITyakT 85

HM3 pepmIvHEEI DpAMOro yria TpeyroJsHHKa ABC npoBefieHa BLICO-
Ta BD. Haiiaunte yron CBD, sHaa, 49to: 1) LA =20° 2) LA=
= 656° 38) LA = a.

M3 pepmmBEl Tymoro yria B TpeyroidnHuKa ABC npoBefeHa BRICO-
Ta BD. Hailirute yrin TpeyroasEuxkoB ABD m CBD, anaa, urto
LA =q, LB = .

HokaxuTe, YTO B MPAMOYTOJBHOM TPEYTOJABHMKE ¢ yriaoM 30° ka-
TeT, OPOTHBOJIEXKAIMI 9TOMY YIJIy, paBeH IIOJIOBUHE I'MIIOTEHY3hI.

HaiiguTe yIiikl IPpAMOYTIOJIBHOTO PaBHOGEAPEHHOI'O TPEYTOJNBHHKA.
B pasHOCTOpOHHEM TpeyronbHmKke ABC npopenena Meamana AD.
Hailtaure yram tpeyroasEuka ABD.

BricoTn! Tpeyronsauka ABC, mpoBeieHBEREIe M3 BepmiMH A u C, me-
pecexalorca B Touxke M. Haltgure LAMC, ecim LA = T70°,
£ZC = 80°,

B Tpeyroananke ABC meguana BD paBHa nmosnoBuHe cTOpoHH AC.
Haiiaure yron B TpeyrojbHHMKA.

IIyaxT 36

IIpaMasa a nepecexaet orpesok BC B cepepune. [oraxure, uTo TO4-
KM B m C HaxomsaTca Ha OGMHAKOBOM DACCTOAHHM OT NPAMO g.
Orpesox BC nepecexaer npamyio @ B Touke 0. PaccTroauus oT To-
yexk B 1 C po npamoit ¢ paBEN. [loxkaxuTe, 4To Touka O ABJIAET-
¢ cepeamHoii oTpeska BC.

JHokaxkuTe, YTO pacCTOAHHMA OT JIOOBIX ABYX TOYEK ONpAMOil o ma-
paJLIeabHOM NIpAMoOM paBHEIL.

JdoxaxHTe, 9TO PACCTOAHMA OT BEpPIIHH PABHOCTOPOHHEro Tpe-
YIOJBHHKA A0 OPAMEIX, COAEPIKAIINX TPOTHBOJIEKAIHE MM CTOPO-
HbI, PABHBIL.
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38. Ox=Foca

OKpyKHOCTBIO HA3BLIBAETC.. PHUI'YPa, KOTO-
pas COCTOHT M3 BCE€X TOYEK IIJIOCKOCTH, PAaBHOYAAJIEH-
HBIX OT JAHHOM TOYKH. JT& TOYKA HA3SLIBAETCSA LEHTPOM
OKPY?KHOCTH.

PaccTosEMe OT TOYeK OKPYKHOCTH IO €e
IIEHTPa HA3bIBAETCS PAAMyCOM OKPYKHOCTH. Paamycom
Ha3bIBAEeTCA TaKKe JII000M OTpe30K, COeAHMHSAIOIINNA TOY- Puc. 90
KY OKPYXXHOCTH C ee IeHTpoM (pmuc. 90).

OTpe3ok, COeAUHAIOUIMNII Be TOYKHM OKPYHK-
HOCTH, Ha3LIBaeTCcA Xopaoi. Xopaa, MpoxXoAAuiasa dyepes
IIeHTp, HasniBaeTcA muamerpoMm. Ha pucyske 91 BC —
xopaa, AD — puameTtp.

3axaua (3).

Jloka)xure, YTO AUAMETP OKPY>KHOCTH, MpoO-
XOAAUIMI Yepe3 CepefuHY XOpAbl, MEepPHeHAHKYJISpPEH
copze.

Pemenue. Puc
me. 91

IIycts AB — xopza okpyxxkHocTH 1 C — ee
cepenuHa (puc. 92).

Tpeyronvsauk AOB paBHOGEZpeHHBI C O~-

HoBaHueM AB. V¥V Hero cropoEbl OA u OB paBHBI KaK
paguychl OKPYHOCTH.

Ilo cBoiicTBY MeauaHBI paBHOOEAPEHHOTO A <
TPEYroJIbHHKAa, MMPOBEAEHHOM K OCHOBaHHIO, oTpe3oK OC \
SIBJIETCS BBHICOTOM. D B

IloaToMy AmMaMeTp OKPY>KHOCTH, IPOBEAEH-

HbI¥ 4epe3 CEepelHHY XOpAbl, NEepIeHANKYJIAPEH XOpJe. Puc. 92
39. OxpykHOCTH, ONIMCAHHAA OKOJIO

TPEYTOJbHMKA

OKpy’XHOCTh HA3bIBAETCS ONMMCAHHOM OKO-
JIO TPEYroJIbHHKA&, €CJIM OHA IPOXOAMT Yepe3 BC. €ro
BEPILIMHBI.

Teopema

Ieatp oopva. © =~ ™ [0 Tpx 195 T#4a

ABJIAETCA TOYKON NepecedyeAMs MNEpPHeHAY .VIfApud &
CTOPOHAM TPEYTOJLHMKA, NPOBEJAEHHLIX YEpe3 cep~™
Hbl 3TMX CTOPOH.

5 Feovmempuveckue
nocmpoenus



JHoxasaTenncTBO.

Ilycrs ABC — paHEBIHM TpeyTrOAbHEK H O —
IEeHTP OIMMCAHHOW OKOJIO Hero OKpYkHocTH (puc. 938).
TpeyronpEuk AOC paBHOGeApeHHBIN: YV HETr0 CTOPOHK
OA u OC paBHH Kakx pagnycel. Megunana OD sToro Tpe-
YIOJbHMKA OSHOBPEMEHHO SRJIAeTCA ero BuicoToii. Ilo-
9TOMY HIEHTDP OKPY)XHOCTH JIeXKMT Ha TpAMoi, mepmeH-
AUKyJNApHO# cTopoHe AC M mNpoxopadAuleil uepes ee
cepeauBy. TOYHO TAK ke AOKAILIBAETCH, YTO LEHTD OK-
PYKHOCTH JIC)KHT Ha NePIeHAMKYJIApaxX K ABYM ADYIUM
CTOpOHAM TpPEeYroNbEHKAa. TeopeMa nokasaHa.

3amevuanie.

IIpaMyro, TPOXOAAIIYIO Yepes CepeAuHY OT-
pe3ka NMepneHNKYAAPHO K HeMy, YacTO HA3LIBAIOT Ce-
pPeAHHHLIM IEPHeHAHKYJAAPOM. B cBA3K ¢ 3THM mHoOrAa
TOBOPAT, 4YTO LEHTP OKPYXHOCTH, OIMCAHHON OKOJIO
TPEeyroJbHUKA, JIXKHT HA HEepecedYeHHuH cepeaAuHHBIX
NEepPIeHANKYIAPOB K CTOPOHAM TPEYroJbHHKA.

3anaua (6).

JlokaxxuTe, 4TO CepeAHHHLIC NEePHEHAUKY-
JAPH K ABYM CTOPOHAM TPEYroJIbHHKA IePeCeKAITCH.

Pemenne.

IIycts ABC — TpeyroisHHK u a, b — ce-
PeAMHHBIe DEePNEHAMKYAAPHL K ero croponaM AC m BC
(puc. 94). JonycruM, npaMeie ¢ B b He nepecexalorcd,
a sHEauYnT, oapawneabHel. IlpamMas AC mnepneHauKyaap-
Ha npamMoii a. Ilpsvaa BC nepneHAMKYNApHEA NpPAMOM
b, a 3HAaUMT, ¥ NpAMOil @, TAK KaK INpaAMEe ¢ U b na-
paLIeIbHBI,

Taxum obpasomM, ob6e mpamMuie AC u BC nep-
NeHANKYIAPHE NMpAMOY @, & 3HAYHUT, napajielbHbl. Ho
aTo HeBepHO. IIpamuie AC u BC mepeceKaloTcss B TOUKE
C. Mu npMIn K IpPOTHBOPEUHIO. ¥ TBEPXKACHHE AOKA-
3aHO.

40. KacaTedpHasi K OKPYAKHOCTH

IIpaMas, npoxoAamasn Yepes TOUKY OKPYIK-
HOCTH NEPHEeHEAMKYJIADHO K PagMycy, NpPOBefeHHOMY B
3TY TOYKY, Ha3HIBAETCA KacaTeasHoi. IIpu aToM aaH-
Hafi TOYKA OKPYYKXHOCTH HA3LIBACTCH TOYKOH KACAHHSA.

Ha pucyskxe 95 nmpaman a mpopeseHa depes
TOYKY OKPYXXHOCTE A NEepNeHAMKYAAPAO K paauycy OA.
IIpaMan a saBaAeTcA KacaTelbHOM K oKpykHOocTH. Tou-
K& A ABnAeTcA TOYKON KacaAma. MOXHO CKAa3aTh TaK-
JKe, YTO OKPY)KHOCTh KACA&ETCHA IIPAMOI @ B ToYKe A.
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3anaua (8).

JloKaKuTe, 4yTO KacaTejJbHas K OKPYKHOC-
TH He HMeeT C Heil APyrux obniux TodeK, KpPOoMe Tou-
KM KacaHUf.

Pemenue.

Ilycts @ — KacaTeJbHAaA K OKPYXXHOCTH B
Touke A (puc. 96). JonycTumMm, KacaTeJbHaA M OKPYIK-
HOCTh MMEIOT, KpoMe TOUKH A, ob1miyio ToukKy B, oTsind-
Hy10 oT A. Tpeyroapuuxk AOB paBHOOeApeHHEIN C OCHO-
BaEneM AB. ¥V Hero 6okoBrie cTopoHbl OA m OB —
pagMychl OKpPYsKHOCTH. Tak Kaxk y paBHOOEIpPEHHOro
TpeyroJIbHHKa YIJIbl IPY OCHOBAHMH paBHbI, & YroJ IpHU
BepLINHE A IIPAMOIi, TO Y 3TOro TpPeyroJibHHUKAa JBa IpA-
MBIX yrja. A 3To HeBN3MO)KHO. MBI NPHILIN K IIPOTH-
BOpEeYNI0. Y TBep)KIE€HHE JOKAa3aHo.

JIBe OKpPYsXKHOCTH, MMeIUe o0LIyI0 TOUYKY,
KACAIOTCA B 3TOM TOYKe, €CJIM OHM MMEIOT B 3TOM ToY-
Ke o0myo kKacatesabHyIO (puc. 97). Kacanme okpy»KHOC-
Teil HA3LIBAETCA BHYTPEHHMM, €CJIH IIeHTPhI OKPYXKHOC-
Teil JiesKaT 1o OAHY CTOPOHY OT HX o0Ieii KacaTeJbHOM
(puc. 97, a). Kacanme okpy»kHocTeifi HA3bBIBAETCA BHEII-
HMM, €CJIM LIEHTPhI OKPYKHOCTEM Jie:KaT 110 pas3HBIE CTO-
POHBEI OT UX oOimeil kacareinbHOU (pHuc. 97, 6).

41. OxpyxHOCTH, BINCAHHASA

B TPEYTOJbHMK
OKpyIKHOCTh HA3LIBAETCS BIIMCAHHOM B " ‘e-
YIrOJIbHHK, €CJIH OHAa KAacaeTCs BCEX €ro CTOPOH.

Teopema

&
> o

Puc. 96

a)

6)

folc

Puc

IleBTp OKPYHOCTHM, BOIMCAHHONH B TPtyTCGubshll{, ==

eTCH TOYKOM IlepecedyeHMH ero OMcCCeKTpMcC.

Joxka3aTeasCcTBO.

Ilycte ABC — paBHBIM TpPeyrojJbHHK, O —
IIEHTP BIIMCAHHOM B HEro OKpy»>XHocTH, D, E u F —
TOYKH KacaHHS OKPYXXHOCTH cO cTopoHamMu (pmc. 98).
IIpamoyrosbHbie TpeyroasEUKU AOD u AOE paBHBI 11O
THIIOTEHY3€ M KaTeTy. ¥ HHMX runorenysa AO obuias, a
kKateTthl OD n OF paBHH Kak paguychl. I3 paBeHCTBa
TPEYyroJIbHUKOB cjienyeT paBeHCTBo yrjioB OAD n OAE.
A 3T0 3HayuT, uTo Touka O JIeXKUT Ha GMCCEeKTpHCe Tpe-
YIroJIbHUKA, MpoBeAeHHOM u3 BepuIMHBI A. TouHO Tak
JKe MOKAa3hIBAaeTcH, YTO ToukKa O JIeXKHT Ha ABYX APYrux
6uccekTpucax TpeyroJbHuUKa. TeopeMa mokasaHa.
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42. Yro Taxoe 3azauM Ha IOCTPOeHHE

B 3afauax Ha NMOCTPOeHHMEe HAET peyb O Mo-
CTPOCHHMHM TreoMeTpHYecKolt GHUrypsl ¢ moMoOIIBIO ZaH-
HBIX YEePTEXXHBIX MHCTPYMEHTOB, TaknMm MHCTPYMEHTa-
MH valllé BCero #ABJIAIOTCHA JUHEHKA M IHPKYJIb.
PellieBEne 388891 COCTOMT HE CTONBKO B IIOCTPOoeEMH ¢u-
rypel, CKOJBKO B pellieHMH BOMpOCA O TOM, K&K 9TO che-
JaTh, M COOTBETCTBYKOINEM AOKA3ATENBCTBE. 3azada
CUNTACTCHA PELICHHOM, €CJIM YKa3aH crnocod mocTpoeHHA
GbUryps M JOKASAHO, YTO B PEe3YJIbTATE BBLINOJHEHHA
VKas3aHHBIX NOCTPOEHHN AeMCTBHTEJNBHO NOJYYAETCA
durypa ¢ TpebyeMuIMH cBoiicTBAMMH.

C momMompio JAnMHeHKN KaK MHCTPYMEHTA
reOMeTpHYeCKHX IIOCTPOSHMH MOXKHO IPOBECTH HpPOM3-
BOJIBHYIO TIPAMYIO; NPOM3BOJABHYI0O NPAMYIO, MPOXOAA-
IyIo depes AAHHYIO TOYKY; NPAMYIO, IIPOXOAALLIYIO 4e-
pe3 ABe AaHHHEe TOYKH. HMKaKMX APYrux omnepanuii
BLHIIIOJTHATL JIUHelikoll Heabaa. B yacTHoCTH, HENB3A OT-
KJIAALIBATE JIMHEHMKOM OTPe3KH, JaKke ecIM Ha Heil mMe-
JIOTCHA ZieJICHHd.

IIupkyap KaK HHCTPYMEHT IeOMEeTPHMIecKHNX
NOCTPOEHMI NMO3BOJAET OMHUCATH M3 AAHHOrO IIEHTPA OK-
PVXXHOCT: OAHHOTO PaAMyca. B YACTHOCTH, IUPKYJIEM
MOYKHO OTJIOIKHMTDH AAHHBIH OTPE30K Ha AAHHOM IpAMOH
OoT ZaHHO# TouKH. PaccMOTpMM mpocTeiilue 3afatum Ha
NOCTPOCHHE.

43. IlocTpoeEHe TPEeyroJdbHHKA
¢ JAHABIMHM CTOPOHAMH

3anaua 5.1.

IToCcTpONTHL TPEYTOJIBHUK ¢ AAHHBIMH CTODO-
HaMu a, b, ¢ (puc. 99, a).

Pemenne.

C nmoMOmpbI0 JHHEHAKH TPOBOAMM NPOH3-
BOJIBHYIO NPAMYIO M OTMeYaeM HA Heii MpPOHU3BOJBHYIO
Touky B (pmc. 99, 6). PacTBOopoM nHMpKYAS, DAaBHHIM Q,
ONMCHIBAEM CKPYXKHOCTH C¢ IeHTpoM B m paamycoM a.
Ilycts C — TOUKA ee IepeceueHHMA C NMPAMOii.

Tenepr pacTBOpOM IIMPDKYJA, PABHBIM C,
ONNCHBAEM OKPYIKHOCThP M3 HmeHTpa B, a pacTBOpoM
IOUPKYIA, PABHEIM b, ONMCHBAEM OKDPYIKHOCTh M3 IEH-
Tpa C. IlycTh A — TouKa mepeceYeHHA STHX OKPYIKHO-
creii. IIpopegem otpeaxkm AB u AC.

" TpeyroasHuK ABC uMeeT CTOPOHEI, DABHBIE
a, b, c.
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44, IlocTpoenme yria, paBHOTO HAHHOMY
3anaua 5.2.
OTa0KHTE OT ZAHHOM TOJyHpAMOil B AAH-
HYI0 IIOJIYIUIOCKOCTh YI'OJI. PABHLIN AAHHOMY YIJY.
eHHe.
IlpoBeaeM NPOM3BOJABHYIO OKPYIKHOCTB C
IEeHTpoM B BepmuHe A AamHoro yraa (pmc. 100, a).
Ilycts B m C — TOYKW mnepecedeHMsA OKPYXHOCTH CO
cropoHaMu yria. PaanycoM AB mpoeefieM OKPYYXHOCTH
¢ IIeHTpOM B Touke O — HauajnHOM TOUYKe AAHHONM IIO-
aynpamoii (puc. 100, 6). Toury nmepeceueENa 3To# OK-
PYKHOCTH ¢ JaHHOU moaynpsMoii obosmaumm B,. Omu-

IIeM OKPY3XHOCTH ¢ meHTpoM B, m pagmycom BC. Toura
C, mepeceyeHUs NMOCTPOEHHBIX OKPY)XHOCTeHl B YKA3AH-

HOM MOJYILNIOCKOCTH JIe)KHT HA CTOPOHEe MCKOMOIO yrja.

Jna foKasaTeNbeTBA AOCTATOYHO 38METHTD,
4yro TpeyroabHUKN ABC m O3,C; paBHE KaKk TpPeyroib-
HHMKH ¢ COOTBETCTBEHHO PABHHIMM CTOpOHAMH. YTihl A
O ABNAIOTCA COOTBOTCTBYOIHMMH YIJIAMH STHX Tpe-
YTOJIBHHKOB.

45. IlocTpoeHMe GMCCEKTPHCHI yria

3apaua 5.3.

ITocTponTh OHMCCEKTPHCY AAHHOTO VIVIA.

Pemennue.

13 BepImIMHE A AAHHOTO yrJjila KakKk M3 IeH-
Tpa ONHCHIBAEM OKDYXXHOCTh IOPOHM3BOJIBHOIO paaHyca
(puc. 101). Ilyets B 1 C — TOUKH ee mepecedYeHHMA Co
cropoHaMu yrya. s Touexk B u C TeM ke paguycoM
onuchiBaeM oKpyxHocTH. Ilyers D — Touka mx mepe-
ceyeHHs, oTaInYHAA oT A. IIpoBoauM moaynpamyio AD.

Jiyu AD ampasierca OuccekTpmcoli, TAK Kak
pequT yroa BAC momoaaM. 910 ciefyeT M3 PABEHCTBA
TpeyroaLHUKOB ABD u ACD, y xoroprix yrast DAB n
DAC aBaaioTcs COOTBETCTBYIOLHMMH.

46. Jlenenme oTpesKa IIOIOJAM
3agaga 5.4.
PazgenuTs OoTpesoK MOIOJIAM.
Pemenue,
Ilycts AB — pauHRIY oTpesork (pmc. 102).
M3 Touex A 1 B paguycom AB onmceiBaeM OKpYXKHOC-
TA. IIycrs C m C; — TOUKHM mepeceYeHMA HTHX OKPYHK-

HocTeli. OHH JIe)KaT B PA3HBIX IMOJMYILIOCKOCTAX OTHOCH-
TeasHO npamMoit AB. Orpesorx CC; mepecexaeT NpaAMYIo
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AB B HekoToOpoii Touke 0. ITa TOYKA €CTH CEpeaNHA OT-
pesxa AB.
HelicteuTensHo, TpeyroasEHKH CAC; m

CBC,; paBHH MmO TpeThbeMy NPH3HAKY DaBEHCTBa Tpe-

yroapHuKOB. OTciofa caemyeT paBeHCTBO yriioB ACO m
BCO. Tpeyromsuuxkun ACO m BCO paBHHI IO NI€PBOMY
NIPH3HAKY PABEHCTBA TpeyTOoAbBHUKOB. CropoHnl AO H
BO 9THX TpeyroJbHMKOB SABJIAITCH COOTBETCTBYIONMIM-
MH, & NO9TOMY OHHM paBHEl. Takum obpasoM, O — ce-
pearHa oTpe3ka AB.

47. IlocTpoenHe neprneHAUKYJIAPHOM

PAMOH

3azaua 5.5.

Yepes 1aHHYIO TOUKY O NPOBECTH NpPAMYIO,
NepneHANKYAAPHYIO AaHHOM nmpAMOH a.

Pemnenue.

BoamoxxHeE! zBa cayuaa: 1) Touxa O JjexuTr
Ha npaMo#t a; 2) Touxka O He JIQXKUT HA NpAMOY 4.

PaccmorpuM mepBriii cayqaiht (puc. 103).

Hs Touknm O npoBogMM NPOM3BOJBLHBHIM pa-
AHUYCOM OKPYKHOCTHh. OHA IepeceKaeT NPAMYIO @ B ABYX
Toukax: A u B. 3 Touex A 1 B npoBoanM OKpYyKHOC-
™ paguycoM AB. Ilyctes C — Touka MX mepeceudeHus.
HcroMaa npaMan npoxoauT depes Touxkm O u C.

llepnenaukynspHocTs NpaAMEX OC m AB
cJeAyeT N3 PABEHCTBA YIJIOB IpH BepnimHe O Tpeyroib-
HHKOB ACO n BCO. 3t TpeyroJbHMKH DaBHEI IO Tpe-
TheMY NPHU3HAKY PABEHCTBA TPEYTOJBHUKOB.

PaccMmoTpuM BTOpoil cayuait (puc. 104).

H3 Touxn O mpoBoAMM OKDYIKHOCTB, IIepe-
cexammyo npamyio a. Ilyete A ¥ B — TouxkM ee ne-
pecedenus ¢ npamoi a. U3 Trouexk A nu B Tem ke pagu-
ycoM OpOBOAMM OKpYykHoCTH. [IycTs O, — Touxa HX
nepeceuyeHns, JeXamas B IOJYIJIOCKOCTH, OTJIMYHON
OoT Toi#l, B KoTopoii Jexur Touxka O. HckomMasa mpamas
npoxoauT 4depes ToukH O u O,. HoxaxemMm ato.

OGoasaunmM yepez C ToOuKy nepecedeHHA
npameix AB u 0O,. Tpeyronsenku AOB u AO,B pas-

Hbl 110 TpeTheMy npusHary. IlosTomy yron OAC paseH
yray O,AC. A Ttoraa TpeyronsEmky OAC m O,AC pas-
HBEl 1O NEepBOMY NpHM3HAKY. SHAYHT, X yrael ACO m
ACO, paBHH. A TaKk KaK OHM CMEXHEIe, TO OHM IIpA-
Mpie. TaxuM o6pazom, OC — neprneHANKYJIAD, ONyINeH-
HEIA M3 TouKky O HA NPAMYIO G.

60

Puc. 103

Pue. 104
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48. I'eomeTpMuecKOe MeCTO TOYEK

OmH¥M M3 METOMOB peIleHMUs 3848y Ha IIo-
CTPOEHME SBJIAETCA METOJ reOMETPHMYECKHMX MeECT.

I'eoMeTpHYeCKMM MECTOM TOYEK HAa3LIBAET-
ca ¢urypa, KoTopasi COCTOUT M3 BCE€X TOYEK ILJIOCKOCTH,
obsagaoniux onpenesIeHHbBIM CBOMCTBOM.

HanpumMep, OKpPY’KHOCThL MOYKHO OIIpeje-
JUTh KAK IreOMETPHYECKOE€ MECTO TOYEK, pPaBHOYJAaJIEH-
HBEIX OT JaHHOI Touku. Ba)kHoe reomMeTpHyecKoe MECTO
TOYEK JaeT cJeAylollas Teopema:

Teopema

T'eoMeTpHYeCKOEe MECTO TOYEK, PABHOYO#™ = . i
OBYX OAHHBIX TOYEK, €CTh NMPAMAas, NEPHeHAUKYIApPHA.
K OTpe3Ky, COeMHAIOmMEMY 3TH TOYKM, M IPOXOoasamas
yepe3 ero cepegumy.

Jloka3aTeJasCTBO.
Ilycts A u B JaHHbBIE TOYKH, a — IIpH-
Maf, npoxogsigasa depesd cepeauny O orpe3ka AB mep- a D

NeHAUKyJApHO K Hemy (pmc. 105). okaxkem, uTo:

1) kaxpmas Toyka MpAMOIl a paBHOyZajJeHa
oT ToueK A m B; 2) kaxkpasa Touka D IJIOCKOCTH, paB-
HOyZaJleHHasA OT To4eK A um B, jexkutr Ha nmpamMoM a.

To, uro kaxpgas Touka C mpAMoi a Haxo-
AUTCA HAa OAMHAKOBOM pPACCTOSHUHM OT TodeK A u B,
cienyeT U3 paBeHCTBa TpeyroabHHUKOB AOC u BOCC.
Y 3THX TPEYyroJIbHHKOB YyIJibl TpH BepuinHe O nmpAMEIe,
cropoHa OC obmana, a AO = OB, tak kak O — cepe-
AUHA oTpe3ka AB. A

ITokaxxem Temepsb, YTO Kaxxgaa Touka D m.1o-
CKOCTH, paBHOyZ&JeHHasaA OT ToyeK A um B, jeXuT Ha pu: '05
npsamoii a. PaccmorpuM TpeyroabEUK ADB. OH paBHODe-
ApeHHBIN, Tak Kaxk AD = BD. B msem DO — wmegmuaHa.

Ilo cBoiicTBY paBHOOGEpEeHHOrO TpPEYroJIbHMKA MeIHaHa,
NIpPOBEIECHHAS K OCHOBAHUIO, ABJIAETCA BHICOTOIi. 3HAUMT,
Touka D nexxur Ha npsamoii a. Teopema mokasana.

49. MeTtoag reomeTpuYeCKHMX MECT
CYII.IHOCTL MeToo4a reoMeTpudyYeCKMX MecCT,
HUCIIOJIb3YEMOT'O IIPH pellleHUH 3aaa4 Ha IIOCTpOeHHe, Co-
cTouT B cuaeayiomemMm. Ilyers, pelrras safgauyy Ha IIOCTpPoO-
€eHue, HaM HaZ0 HalTH TouKy X, YZOBJIETBOPAIOILYIO
IBYM ycJjoBusM. ['eomeTpHuecKoe MeCTO TO4YeK, yAOBJie-
TBCPAIOIIHX IePBOMY YCJOBHIO, €CTb HEKOoTOpasa ¢ury-
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pa F,, a reoMeTpHYeCKOe MeCTO TOYEK, YAOBJETBODHIO-
IINX BTOPOMY YCJIOBHIO, €CTh HeKoTopas ourypa F,.
Hckomas Touxa X npusazyexur F, u F,, T. e. apasa-

eTCA MX TOouKoii mepeceuenus. Ecam 9TH reoMeTpuuec-
KHe MeCTa IPOCTHe (CKa)keM, COCTOSAT M3 MpPAMBIX U
OKPYKHOCTEH), TO MEI MOXKEM HMX TOCTPONThH M HAHTH

HHTepecylumyio Hac Touky X. IIpuBenemM mpumep.

3anaua (43).
Janr Tpu Toukm: A, B, C. IlocTpoiiTe Tou-

Ky X, KoTocpasa ogUHAKOBO yZaJjeHa OT Touek A u B n
HAXOAWTCA HA JAHHOM PAacCTOAHHUH OT TOYKH C. B

Pemenne. -—

HMcxkoMaa Touxa X yaoBjeTBOPAET ABYM VC- A

JoBMAM: 1) oHA OAMHEAKOBO YAajlE€HA OT TOYeK A m B;

2) oOHA HAXOAMTCA HA AAHHOM PACCTOAHHH OT TOUKH C. pue. 106
I'eoMeTpHUecKOoe MeCTO TOYEK, YZAOBJETBODSAIOIINX Iep-

BOMY YCJIOBHIO, €CTh NpAMAadg, NepHEeHANKyIApHas

oTpesky AB ¥ mnpoxoasumas depes3 ero cepemiHy

(puc. 106). I'eoMeTpuUeCcKOEe MECTO TOYEK, YIAOBJAECTBO-

PAIOUIMX BTOPOMY VCJIOBHIO, €CTh OKPYYXHOCTh JAHHOTO

paguyca ¢ neHTpoM B Touke C. Hckomana Touxka X Je-

KHUT HA TepecedeHMU 3THX IeOMeTPHYeCKHMX MecCT.

1.
2.

3.
4.
3.
6.
7.

8.
9.

10.
11.

12.
13.
14.

KomTpoasasie BONpoCkH

YTo TAKOE OKPYXKHOCTH, IEHTP OKDPYKHOCTH, paguyc?

Yro Taxkoe xopaa oxkpyxxHocTH? Kaxas xopza HaskBaeTcs auamMe-
TpoM?

Ralca;! OKPDYIKHOCTE HA3BIBAETCA OMMCAHHOM OKOJIO TPEYroJb-
HHKA

JlokaxuTe, YTO DEEHTP OKPYXHOCTH, ONHCAHHOH OKOJO TPEyroJb-
HHKQ, JEeXHT Ha IlepeceYeHNH CEePeAWHHEIX IIepHNeHAHKYIAPOB K
CTOPOHMM TPeYroJbHUKA.

Kaxan npaMas HA3LIBAGTCH KACATEJNBHOM K OKPYIKHOCTH?

YT1o 3HAYHT: OKPYXKHOCTH KACAIOTCH B AAHHOM TOuKe?

Kakoe kacaHHMe OKPYXKHOCTeil HA3LIBAETCH BHEIIHHM, KaKoe —
BHYTpPEHHUM?

Kakasg oKpy>KHOCTH HA3HBAETCH BONCAHHOM B TPEYTOJBHHK?
HokxaxuTte, UTO LEHTP OKPYXXHOCTH, BNMCAHHON B TPEYTOJbHHK,
JIIKUT Ha IepecedyeHHM ero OucceKTpuc.

O0bpACHHTE, KaK IIOCTPOHNTh TPEYIOJBHHMK IO TPeM CTOPOHAM.
O6pACHENTE, KAK OTJIOMKHTH OT JAHHON NOJynpAMoif B AaHHYIO IO-
JYILIOCKOCTh YroJ, PABHEIM maHHOMY yrauy.

O6bacHUTe, KAK PA3AEHAMTbH HAHHLINA YIroJ IONOoJaM.

O0psAcHUTE, KAK DPA3NEJINTH OTPE30K NOMOJIAM.

O6pACHNTE, KAK Yepe3 AAHHYIO TOYKY NPOBECTH IPAMYIO, IIepIeH-
AUKYJAAPHYIO JAaHHON NpAMOM.
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13.

7.

12.
3.

14.

Yro mpepcraBaseT coboii reoMeTpHuecKoe A B
MeCTO TO'leK, PAaBHOVAAJEHHBEIX OT ABYX
JKAHHEIX TOYeK?

3azaau

IIyaxkTr 38

JokaxuTte, uTo mobo#t nyy, ucxonAmMl n3

IIeHTPa OKPY>XHOCTU, IlepeceKaeT OKPYIK-

HOCTh B OBHOH TOYKe.

JokaykuTe, YTO NpAMAas, NPOXOAAINAA de-

pe3 IeHTD OKPDYIXHOCTH, IIeDeCeKaeT OK-

PYHHOCTh B ABYX TOYKAX. Poe. 107

JoKaxuTe, YTO AUAMETD OKPY)XHOCTH, IpO-

XOAALMH Yepe3d cepeMHEY XOpAbl, NEepIEHAUKYJIAPEH XODAE.
Ccpopmy:smpyﬁm H JAOKAXKHTEe TeopeMy, OOpDATHVIO YTBeDXKIASHHIO
384849H O.

1) U3 TouKH NAHHOY# OKPYI)XKHOCTH IIDOBEZleHH AHAMETDP H XOpJAA,
paBHaA paaumycy. Hailizmre yron mMexpy Eumu (pmc. 107).

2) U3 Toukm naHHOil OKpPY)XHOCTH IpOBeZeHEl ABe XODARI, paBHEIE
paauycy. Haitaure yros Mexay HHMH.

ITyakr 39

IToKkaxuTe, YTO CepeAMHHLIC NEePNeHAUKYIADH K ABYM CTOPOHAM
TPEYTOJILHHKA IMepeceKaloTcH.

JloxammuTe, 9TO OKOJO JIOGOro TPEYroNbHHKA MOMKHO OIHCATDH
OKPYIKHOCTb, ¥ TOJIBKO ORHY.

Ilyakt 40

1) MoskeT ¥ OKpPYXBHOCTH KacaThcA Npamoit B ABYyX Toukax?
OGpacaute oTrer. 2) Jloka)kure, UTO KacaTeJbHAA K OKPYIKHOCTH
He MMeeT ¢ Heit Apyrmx ofmmuX TO4YeK, KpoMe TOYKM KacaHMS,
Kakme yrim obpasyer xopaa AB, paBHafg paguycy OKpPYXHOCTH, C
KacaTeNbsHO B TOuke A?

Haiimure yrinl, mox KOTOPHIMH IIepeceKaloTcd NpAMble, Kacaloiim-
ec OKPY’KHOCTH B KOHIIAX XOpAR!, PaBHO# paamycy.
OxpyxHocTH ¢ paguycamMu 30 cm u 40 cM kacaloresa. Hadigure pac-
CTOAHME MeXAy LEHTPAMH OKDYXHOCTE#l B CJOy4YaaX BHEIIHEro M
BHYTPEHHero KacaHui.

Moryr nu KacaTbCcA ABe OKPYI)XKHOCTH, €CJH HX pajuychl paBHE
25 cm 1 50 cM, a paccTofAHmMe Mexay neHrpamu 60 cm?

1) Touxkn A, B, C jexar Ha npamoii, a Touka O — BHe NpAMOil.
MoryTr nu asa TpeyroidpHuka AOB m BOC 6eIT:E paBHOOEZpEHHEI-
Mu ¢ ocHoBaHuaAMH AB m BC? OGocayiiTe oTBerT.

2) MoryTr 1M OKDY)XHOCTbh U HOpAMafA NepeceKaThcsi Gosiee 4eM B
ABYX TOYKaXx?

1) Oxpyxnpoctu ¢ nedTtpamMu O m O, NepeceKalOTCd B TOYKaX A H

B. Nokaxwure, yro npamMaa AB nepnesgukynapuaa npamoit 0O0,.
63 feann Wepha te ol i
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13.

16.

17.

18.

19.

2) Jokaxure, 94TO ABE OKPYKHOCTH He MO-
ryT nepecexarca 06osee yeM B ABYX TOY-
Kax.

1) Yepe3 TOYKY A OKPY’XHOCTH € LIeHTPOM
O nposesena npaMasf, He KaCAOIlasica OK-
pyxBocTH. OB — mnepneHguKyadap, ony-
IeHHRIR Ha npaMyo. Ha npogoyxeHUN OT-
peska AB ornoxeH orpeaok BC = AB.
Hoxaxxure, uTo Touka C JeKUT HA OKPYK-
HOCTH.

2) HokaxmnTe, 4Yro ecJH NpAMAS HMeeT C
OKPYIHOCTBIO TOJILKO OAHY OOIIYIO TOUKY,
TO OHA SABNAETCA KACATEJIbHOM K OKDYXXHO-
CTH B 2TOM TOYKeE.

3) HokakuTe, YTO €CJH [Be OKPYXHOCTH
HMeIOT TOJNBLKO OOHY O0IIyI0 TOYKY, TO OHH
KacalTca B 9TOH Touke.

1) M3 ogHoit TOUKH NpoBeAeHH! ABe KACA- C
Te/bHLIe K OKpYkHocTH (puc. 108). Jloka- g !
JKUTEe, YTO OTPE3KM KAcATeNbHHIX MP m '

M@ paBHLL.

2) Jokaxxure, 4T0 Yepead OOHY TOUKY HE MO-

T NpoXoAuTh Goubille ABYX KACATENBHHX (7 A B
K OKDYXHOCTH.

HYHRT 41 Puc. 109

OnHa OKDY)XHOCTH OIIHCAHA OKOJIO PABHOCTODOHHEIO TpeyroJibHH-
KA, 8 Apyras BIOHcaHa B Hero. Jlokaxxure, uTO NEHTPhI 9THX OK-
PY3XHOCTEH COBIIAAAIOT.

OKpyXHOCTH, BMUCAHHAA B TpeyroNbHMK ABC, xacaeTrcA €ro cro-
poH B TouKax A,, B;, C; (pmc. 109). Jlokaxnre, 4T0
Ac,=A21EC°F%

Joxaxute, 4To B JI000#i TPEYrolbHHK MOYKXHO BIIMCATH OKPYXK-
HOCThb, H TOJLKO OAHY.

IIvekT 43

ITocrpodiTe TpeyroJbHHK '10 TPEeM CTOpOHaM a, b u ¢:
1)a=2cm, b =3cmM, ¢ = 4 cm;
2)a=3cm,b=4cM, ¢c = 5 cm;
3)a=4cM,b=5cmM, c =6 cm.

ITocTpoiiTe OKPYIKHOCTD JAHHOTO PAAMYCA, OIPOXOAALIYIO Yepe3 ABe
AAHHBIE TOYKH.

ITocTpoiiTe TPeYroJMbHUK 10 ABYM CTOPOHAM WM DPAAHYCY ONMMCcaHHOMH
OKPY’XHOCTH.
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25.

3 Teomerpus, 7—5 un.

IIynkr 44

ITocrpoitre Tpeyromunxk ABC mo cnenyio-
UMM JAHHEIM:

1) no ABYM CTOpPOHAM M YIJIy MeXXAY HHUMH:
a) AB = 5 cm, AC = 6 cM, LA = 40°;

6) AB=3cm, BC =5 cM, £LB = 70°%

2) 10 cTOopOHe M IpHNEKAIMM K Helt yr-
naMm: a) AB = 6 cM, LA = 30° LB = 50°
6) AB=4cMm, LA = 45° LB = 60°.

ITocTpoitTe TPEYroJABHHK 10 ABYM CTOPOHAM

M yriay, IpOoTHBOJexallleMy Oonbllel#t mn3 Puc. 110
Hax: 1) a = 6 cM, b = 4 eM, O = 70° "'
2)a=4cmM, b= 6cM, B =100°.

ITocTpoiiTre paBHOOeApPEHHHIR TPEYroOJbLHHK
no 60KOBOif CTOPOHe M Yrny HPH OCHOBAHHH.

Ilyekr 45

ITocTpo#iTe OKPYKHOCTH, BIMCAHHYIO B JAHHHIH TDEYTOJbHHK.
PagpenuTe yroyn Ha geTnIpe paBHLIE YACTH.

ITocTpoitre yrnm 60° m 30°.

ITyaxT 46

Jax TpeyronsHHK. [locrpoliTe ero MegHAHH.

IlocTpo¥Te TPeyroJIbHUK IO ABYM CTOPOHAM H MeAuaHe, IIPOBEAEH-
HO¥ K OomHOM M3 HMX.

IlocTpoiiTe TPEeyroslsHHK NO CTOPOHE, MefnHaHe, IpoBedeHHOH K
2T0#l CTOPOHe, H paJMycy OIMCAHHON OKpYKHOCTH.

ITocrpo¥iTe TPEYrONBHHEK IO ABYM CTOPOHAM U MeguaHe, IPOBEEH-
Ho¥t K Tperbeit cropome (puc. 110).

IMynkr 47

JdaH tpeyronsHuk. IlocrpoitTe ero BHICOTEI.

INocTpoiiTe OKPYXXHOCTH, ONMHMCAHHYIO OKOJO XAHHOTO TPEYroJb-
HUKA.

ITocTpoiiTe NMPAMOYIONBHKY TPEYrOJBHHK [0 THIIOTEHY3e M KaTe-
TY.

IlocTpo¥iTe paBHOGespPeHHEIH TpeyroJbHMK I0 GOKOBOIl CTOPOHE H
BHICOTE, ONYlleHHON HA OCHOBaHHE.

IocTpoiiTe TPeyroJIbHHK IO ABYM CTOPOHAM M BHICOTE, ONYILeHHO#H
HA TPeTBIO CTODOHY.

ITocTpoiiTe TPEeYroNbHHUK MO ABYM CTOPOHAM M BRICOTE, ONMYINEHHOH
HA OOHY M3 HHX.

ITocrpoiiTe TpeyroJIbHHK IO CTOPOHE U MpOBEACHHEIM K Heil Memm-
aHe W BhICOTe.

6 5 FCeomempuyecKue
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41.

45.

47.

49,

a1.

IHocTpoiite paBHOOeAPEHHLIN TPEYTOJLHUK
0 OCHOBAHHIO M DAAMyCY ONHMCAHHOM OK-
PYKHOCTH.

IlvakTr 48

JIOKaXHuTe, UTO IeOMeTpHYECKOe MecTO TO-
YyeK, VIANIeHHEX OT NaHHOH npAMolM Ha pac-
cTOAHHNEe }i, COCTOMT M3 ABYX NpPAMBIX, IAa-
paneNbHBIX AAHHOM M OTCTOAIMX OT Hee
Ha A.

ra ganHOR npamMo¥ HalimuTe TOUKY, KOTO-
pas HaXOAHTCA HA AAHHOM DACCTOAHMH OT
Opyroi#f naHHOM NpPAMOIA.

IIynkT 49
Janet Tpu Toukn: A, B, C. Ilocrpoitre T104-
Ky X, KOTOpas OAMHAKOBO yAaJieHA OT TO-
yeK A ¥ B ¥ HAXOAHUTCA HA JAHHOM PACCTO-
AUl ot TouKu C.
Ha nausHoil mpaMoll HaliuTe TOYKY, PABHO-
VAAJIeHHYIO OT ABYX AAHHEIX TOYEK.
Jaunl yerhipe Toukm: A, B, C, D. Haiiaure
Touky X, KoTopas OQMHAKOBO yAajieHa OT
TO4eK A H B M oguMHAKOBO YAAaJieHA OT TO-
yex C u D.
IlocTpoiiTe TpeyrONbHHUK, €CIAH 38JaHK CTO-
pOHA, TNpHJEMKAmMI K Heil yrol M cyMMa
ABYX Apyrux cropoH (pmc. 111).
ITocTpoiiTe TpeyroJIbHHK, €ClH 38AaHBI CTO-
POHA, MpHJIeXKAIMUI K Heil yroJ U pasHOCTh
ABYX APYTHX CTOPOH.
ITlocTpoliTe NpAMOYroJbHHIl TPeYroJbHHK
IO KATeTY H CyMMe APYIoro Karera M runo-
TeHy3Bl.
1) 3 TouKkH A K OKDPY’KHOCTH C IeHTpoM O
B paguycoM R npoBemeHa KacarenabHafl
(pue. 112). Hoxammure, uTo Touka C Kaca-
HHA JIKHT HA OCHOBAHHMHM paBHOOeApeHHO-
ro TpeyronbEuKa OAB, y koroporo OA =
= AB, OB = 2R.
2) IIpoBeauTe KAacaTeNbLHYIO K OKPY)XHOCTH,
NPOXOAAINYIO Uepe3 NAHHYIO TOUKY BHe OK-
PY>XHOUTH.
IIpopeaure 0O0mMyI0 KacaTeJbHYIO K ABYM
RKaHHEIM OKpy»XHocTAM (puc. 113).
Hokaxxure, YTO HpAMEIEe, COAep Kallie BhI-
COTHBI TPEYTOJbHUKA, IIepeceKaloTcd B OfHOH
TOYKe.
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50. Oupehb.-.;nx.., S bap oA Y1 UcabHHL e

Yer  meXyroJbBRMF ™ Ha3bIBAETCA PHUIT
KOTODasi COCTOMT M3 YeThIpeX TOYEeK H UeThIpeX IIocJie-
JOBATEJIBHO COENUHAIOIIMX MX OTpe3KoB. IIpu sToMm Hu-
KaKHe TPH M3 [AHHBIX TOYEK He MNOJDKHBI JIe)KaThb Ha
ONHOM IpAMOI, 8 COeNUHAKIIINEe UX OTPe3KH He LOJIK-
HEI IlepeceKaTbcA. JlaHHBIe TOUKHM HA3hIBAIOTCH BEPIIH-
HAMHM YeThIPpeXYroJbHHMKA, 8 COeJHHAIOIINEe HX OTpes-
KM — CTOPOHAMM YeThIpeXyroJIbHHKA.

YeToIpexXyrojIbHUK HA3LIBAETCS BIIHCAHHEIM,
€CJIH BCe ero BepIIMHHKI JIeXKAT HA HEKOTOPOM OKPYIK-
HOCTH, M OIIMCAHHBIM, €CJIH BC€ €ro CTOPOHBI KacaloTCH
HEKOTOPOM OKPY>KHOCTH.

3anaga (1).

Ha puc. 114—116 npexacraBieHsl 3 ¢ury-
phHI, KaXXfiafd M3 KOTOPHIX cocTOMUT H3 4 ToueK U 4 mo-
CJIeIOBATEJILHO COEAWHAIOMNX HMX OTpe3KoB. Kakasa u3s
3THX (UIYyp ABJIAETCHA YeThHIPeXYroJbHUKOM?

Pemenmue.

YeThIpeXYTOJIbBHUKOM SABJIAETCA TOJBKO (u-
rypa Ha puc. 116, Tak Kak y ¢urypsl Ha puc. 114 Tou-
Ku A, B, C nexar Ha OfHOIl npsAMo#, a y QUrypHl Ha
puc. 115 orpesku BC u AD mepeceKaroTcs.

BeplIMHEI YeTHIPEXYTrOJLHHUKA HA3RIBAIOTCH
COCETHMMHM, €CJIH OHM SABJIAIOTCA KOHI[AMH OJHOM M3 ero
cTOpoH. Bepuinnbl, He ABJIAIOIMINECA COCEAHUMH, Ha3bI-
BAalOTCA NPOTHBoJeKAIMMUMH. OTpe3KH, COeIUHSAIOIIHE
MIPOTHUBOJIEIKAIIHE BEepPIIMHLI YETHIpeXYroJIbHHKAa, Ha3kbl-
BAlOTCA AMATOHAJIAMM.
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Y yeThIpexyroJbHHUKa Ha puc. 117 guarona- B
namMu ABasATcA orpe3kun AC m BD.

CTOpPOHEI YeTHIPEXYroJIbHMKA, HCXOAAIIHeE
M3 OJHOIl BepIIMHEI, HA3BLIBAIOTCA COCEOJHMMH CTOPOHA-
MH. CTOpOHBI, He MMeEIoL[He OOIIero KoHIa, Ha3bIBalOT- C
cA NMPOTHBOJICKAIMUMH CTOPOHAMH. A

Y yernHlpexyronbHuka Ha puc. 117 nporu-
BOJICHKAIIUMH ABJAIOTCA cTOpoHEl AB u CD, BC u AD.

YeTrIpeXyTroJbHUK 0003HAUAETCHA YKA3aHHEM
ero BepuinH. Hanpumep, YeThIpeXyroJibHHK Ha puc. 117 D
o6o3nauaercas ABCD. B 0603HaueHNH YeThHIPEXYyTroJIbHH-
Ka PAAOM CTOAIHME BepIIMHBI NOJIKHBI OBITH COCemHHU-
mHu. YeTwmipexyronbHUK ABCD Ha puc. 117 MOxHO
TakiKe o06o3nHauuTh BCDA nniu DCBA. Ho Henn3s 060- B C
3uauuTb ABDC (B u D — He coceqHHe BepIIMHBI).

CyMMa [AJIMH BceX CTOPOH YeThipeXyTroJIbHH-
Ka HA3BIBAETCH IEPHMETPOM.

Pwe. 117

51. Ilapaanenorpamm
IlapanaeaorpaMM — 3TO YeTBIPEXYIOJb- 4 D
HHK, Y KOTOpOro InpoOTHBOJIe)Xalllue CTOPOHBI Hnapal-

JleJIbHBl, T. €. JieXaT Ha MapajUleIbHBIX MNPAMEIX | .. 118
(puc. 118).

Teopema

Ecny¥ aMaroHaJ M 9eTHIPEXYTOJbHHMKA IEPEce - ICTuf o
TOYKOH IepecedeHHus NEJATCHA IOIO0JAM, TG ATOT =cl: -
PEXYrojibHMK — IapajiiIejIorpaMM.

JloKa3aTeJbCTBO.
Ilycte ABCD — GpaHHBIA 4YeThHIPEXYroJib-
HUK B O — TOUYKa NepecedyeHHMs ero JguHaroHajei

(puc. 119). Tpeyroasauku AOD u COB paBHEI. ¥ HHX
yrael npu BepmuHe O paBHBI KaK BepTHKAaJIbLHEIE, a
OD = OB u OA = OC 1o ycJIOBHIO TEOPEMBHI.

3Hauut, yrasl OBC u ODA paBHBI, a OHH
AIBJIAIOTCA BHYTPEHHMMH HAKPECT JIeXKAIUMH JJIA IpA-
MbiIX AD u BC u cexkymeit BD. Ilo npusHaky mnapaJ-
JIJILHOCTH NpAMBIX npamble AD n BC napajjejabHBI.
Tak ke MOKA3BIBAETCA HAPAJINIEJIbHOCTh NPAMEBEIX AB u
CD c nomMmoIib0 paBeHCTBa TpeyrojabHUKoB AOB u COD.

Tak Kak IpPOTHBOJIE)KAIlNEe CTOPOHBLI YeThI-
pexXyroJibHHKa NapajijieJibHbl, TO IO OIpefeJIeHHI0 3TOT

YyeThIPEXyroJIbHUK — mapajesorpamm. Teopema JoKa-
3aHa. Puc. 119
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52. CaoiicTBO aMaromaJjieu
napaJ’ijiejiorpaMmma

Teopema (o6paTHaa Teopeme 6.1)

JiMaroHaJM napaJuleJiorpaMMa Iepec Iidl
KOHM INepeceYeHMs NEeJIATCA IOIoJIaM.

JLoKa3aTeabCTBO.

IIycte ABCD — paHHREIA mapaJuieslorpaMm
(puc. 120). IIposenem ero auaroHansr BD. OTMeTHM Ha
Hel cepeguHy O M Ha npoaonkeHMH otpe3ka AO ortio-
UM oTpe3ok OC,, paBHHI1 AO.

Ilo Teopeme 6.1 uermipexyronbuuxk ABC,D
ecTb napaineyjorpamm. CrnemoBarenbHo, npamasa BC,

napaynenbHa AD. Ho yepe3 TouKy B MOYXHO IpPOBECTH
TOJIBKO OAHY NPAMYIO, napajjgeabEyio AD. 3HauyurT,
npamas BC; coBnaaaer ¢ mpamoit BC.

ToyHO TaK »Xe JOKAa3hIBaeTCs, YTO NpAMas
DC, coBnapaer c npamoii DC.

3HauuT, Touka C; coBmnagaer c¢ Toukoit C.

IIapanaenorpamm ABCD coBnmajaeT ¢ napaJjiesiorpam-
moM ABC,D. IloaToMy ero AuaroHajau INepeceKaloTCd U

TOUKOI ImepeceueHusl AeJIATCA nonojaM. Teopema moka-
3aHAa.

3anxauga (6).

Yepe3 TOUKY IepecedyeHHs AUATOHAJEH ma-
pajuieyorpamMmMma rnposejieHa npsamas. Jlokaxxkure, 4To OT-
PE30K ee, 3aKJIOUEHHBIH MeXIy NapajjeIbHBIMH CTO-
pOHaAMH, [EJIUTCA 3TOH TOYKOI IOIoJaMm.

Pemenne.

Ilycte ABCD — paHHEI NapajieorpaMm
u EF — npsiMas, nepeceKaiomas napaJuiebHbIe CTOPO-
HEl AD u BC (puc. 121).

Tpeyroabauku OAE u OCF paBHBI IO BTO-
poMy npusHaKy. ¥ HuX cTopoHbel OA u OC paBHBEI, TAK
Kak O — cepenuHa auaroHasu AC.

¥Yrae npum BepmuHe O paBHEI KAK Bep-
TUKaJbHEIe, a yriikl EAO u FCO paBHH KaK BHYTpDEH-
HUe HaKpeCT Jiexalue npu napauieabHelx AD, BC m
cekyieit AC.

3 paBeHCTBa TpPeyroJILHMKOB CJIefyeT pa-
BeHCTBO cTOopoH: OF = OF, uto M TpeboBajsoCh NOKa-
3aTh.
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53. CBoOiCTBO NMPOTHBOJIEKANUUX CT: J )i
M YIJIOB IapaJjuiejiorpaMma

Teopema

Y napajaienorpaMMa IPOTHBOJIEXKANIL~ . _.uHb. 1"%™ -
HbI, IPOTHBOJIEXKAIHe YIJIbl PaBHEIL.

JloKka3aTeabCTBO.
Ilycrs ABCD HAaHHBIN TMapajiiejorpaMM B
(puc. 122). IlpoBeseM amMaroHaJ M mapaJjijiejiorpaMma.
Ilycte O — TOYKa HX NepecedyeHHUs.
PaBeHCTBO HpOTHBOJIEkKAIIIUX CTOPOH AB mu fo)

CD cnenyer u3 paBeHcTBa TpeyroadbHuUKoB AOB u COD.
Y Hux yrael npu BepuimHe O paBHBI KAK BEePTHKAJIb-
Hele, 8 OA = OC u OB = OD mno cpoiicTBy nuaroHaieit 4 D
napajurejiorpaMma.

TouHO TaK e M3 paBeHCTBA Tpe- Puc. 122
yroiabHUKOB AOD u COB cnenyeT paBeHCTBO APYroy mna-
pBI IIPOTHBOJIeXkKaIux ctopoH — AD u BC.

PaBeHcTBO mpoTuBoJsiexkamux yriioB ABC u
CDA cnenyetr u3 paBeHCTBa TpeyroidbHMKOB ABC u CDA
(nmo Tpem cropounam). ¥ Hux AB = CD u BC = DA mno
IOKa3aHHOMY, a ctopoHa AC obmas. TouHo Tak ke pa-
BEHCTBO NpoTHBoJexamux yrjaoB BCD u DAB cnenyer
M3 paBeHCTBa TpeyronsHHKOB BCD u DAB. Teopema po-
Kas3aHa IMOJIHOCTHIO.

3amaga (18).

JIOKAa)KHTEe, YTO €CJH Y YeThIpeXyroJbLHHKE
IB€ CTOPOHBI NMAapajlIeJIbHbI M PaBHBI, TO OH SIBJIAETCH

napaJjijieJiorpaMMOM.
Pemenue.
Ilycts ABCD — paHHBIM 4YeTHIPEXyroJib-
HHUK, Y KoToporo cTopoHel AB u CD napannienbHbl H
paBHEI (pHuc. 123).
IIpoBenem uepes BepmimHy B npsmyio b, na- A D
pajlieIbHYI0 cTopoHe AD. 3Ta npAMas rnepeceKaeT JIyd Puc. 123

DC B nexoropoit Touke C;. YernipexyroasHuk ABC,D

ecTh napajurenorpamMm. Tak Kak y mHapajliejiorpaMma
IIPOTHBOJIE}KAII[e CTOPOHEI paBHHI, To C;D = AB. A 1o

ycnosuio AB = CD. 3vauur, DC = DC,. Orciona cne-
nyet, uro Touku C m C, coBnajalor.

TakuMm o6pa3oM, yeThipexyroidbHUK ABCD
coBrnazaer ¢ napasanenorpammom ABC,D, a 3HauuT, AB-

JIAETCHA llapaJijeJiorpaMMOM.

7 O 8 n.tacce



- i

A D A D
Puc. 121 Pue. 125

54. IIpAMOYroJbHHK
IIpAMOYTOJILHMK — 3TO IMapajjIesorpaMM, y
KOTOpPOT0 BCe YIJIBI IpsiMble (puc. 124).

Teopema

I[uarona:m NnpaAMOYTroJIbHHKa PaBHBEI.

N

Puc. 126

Jloxka3aTeBCTBO.

Ilycts ABCD — paHHBIM NPAMOYTOJBbHHK
(puc. 125). YTBepxaeHHe TeopeMEl cJeAyeT U3 paBeH-
CTBa INPAMOYTOJbHEIX TpeyroJbHHKOB BAD m CDA. ¥V
HuX yrael BAD u CDA npsimele, KateT AD o6mwmii, a
KaTeThl AB u CD paBHBEI KaK IIPOTHBOJIEXKAII[UE CTOPO-
Hbl mnapajuiejorpamma. W3 paBeHCTBa TpeyroJIbHUKOB
CJeAyeT, YTO HMX THIOTEHY3hl PABHEI. A THIIOTEHY3bI
€CTb AMAroHaJii NMpSAMOyroilbHHKa. TeopeMa mokasaHa.

3agaga (24).

Jloka)kuTe, YTO ecJqH y IapajjejorpaMMa
BCe YIJIbI PaBHEI, TO OH ABJIAETCA NPAMOYTOJHLHUKOM.

Pemenne.

Yrael napajjejorpaMMa, Ipuiexalue K
OOHOH CTOpOHEe, ABJIAIOTCA BHYTPEHHHMH OAHOCTODOH-
HUMHU (puc. 126), nmosTromy mx cymma paBHa 180°. Tak
KaK II0 YCJIOBHMIO 3aJa4YH 3THU YIJIBI PABHBI, TO KAXKIBIN
M3 HHX OpaAMoii. A mapajjesorpamMMm, y KOTOpPOro BcCe
YIJIBI IpAMEBIE, €CTh HPAMOYTOJILHHUK.

55. Pom6
PomM6 — 3TO0 mapasnenorpaMM, y KOTOpPOTO
BCce CTOPOHEI paBHEl (puc. 127).
Teopema

JAuarosasm pom0a mepeceKaloTcs NMOA NMPAMBIL. T2
Jduarosanun pom6a ABAAIOTCA OGHMCCEKTPHCAMM -I'C Yi-

JIOB.
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JloxasaTeancTBO.

Ilyers ABCD — panEmit poMb (cM.
puc. 127), O — ToOuKA mepecedYeHHs €ro JHATOHAJIEH.
IIo ceoiicrey napannesorpaMMa AO = OC. 3HaumurT, B
TpeyroJibHuKe ABC orpesox BO sABIsiercd MeAHAHOL.
Tax xak ABCD — pom6, To AB = BC H TpeyroJLHUK
ABC paBHOOenpeHHEBINA.

ITo ceoficTBy paBHOGEIpEHHOrO TPEYroJhHH-
KA MEAMAaHA, IPOBeZeHHAA K ero OCHOBAHHMIO, SABNAETCH
OuccexTpucoii m BRICOTON. A 3T0 3HAYHT, UYTO AHAID-
Hans BD asnserca OumcceKTpHCOM yriia B m nepnennn-
KyaapHa auaroHaam AC. TeopemMa AoKasaHA.

3anaga (33).

JIokaxxkuTe, YTO eCIH y NapaljesiorpaMMa
AMATOHAJH [EePIeHANKYIAPHE, TO OH ABJsdeTcA pomMbOoM.

Pemenne.

Ilyere ABCD — mnapannenorpaMM ¢ 1ep-
NeHAUKYAAPHLIME JuaroHanaMu B O — TOYKAa Nepece-
yeHusa puaroHajyeii (pmc. 128).

Tpeyronbanxku AOB u AOD paBHE IO mep-
BOMY IpH3HAKY DABEHCTBA TPEeyrOJbHHKOB. ¥ HHX yI-
Aul npH BepumHe O 1o yCJOBHIO NpsAMEE, cTOpoHAa AO
obmana, a OB = 0D mo cBoMCTBY AuaroHaneil mnapani-
JenorpaMma.

Hs paBeHCTBA TPEYTrOJBHHKOB CJIGAYET Pa-
BeHCTBO c¢TOpoH AB = AD. A mno cpolicTBy
IamMUX CTOPOH napayulenorpaMma AD = BC, AB = CD.

Hrak, Bce CTOPOHBEI NApaJJIeNOrpaMMa paB-
HEI, & 3HAYHUT, OH ABJAETCA POoMOOM.

56. Ksagpar
KBazpar — 9T0 nNpsiMOYroJIbHHK, ¥ KOTOpPO-
IO BCC CTOPOHH paBHEI (puc. 129).
Tax Kaxk CTOPOHBI KBAADATA P&ABHEI, TO OH
ABnserca Taxkyxe pombom. IlosroMy KBaapar obnajgaer
CBOMCTBAMH NPAMOYIONbLHHKA H pomMba:

1. ¥ xkBagparTa Bce yriasl npaMbie.

2. Inaronany xBagpaTa PABHBI.

3. IMaroHaNH KBAJPATA NEPECeKAIOTCA NOA NPAMBIM
YIJIOM H ABAMAIOTCA OHCCEeXTPHCAMH €r0 YIJIOB.

3anaqaa (40).

JlokaxkuTe, UTO €CAM JHATOHANH NOPAMO-
VrOJNLHHKA MEPeCeKaloTcs Mo NPAMBIM YIJIOM, TO OH
ABAAETCH KBAJAPATOM.
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Pemenne.

Tax Kax IIPAMOYrOJbHHMK €CTh IIapaJijieso-
rpaMM, a IIapauIeJIorpaMM C IepHeHAWKYJIAPHBIMH aHAa-
rOHAJIAIMM ecTh poMO (3azaua 33), TO y paccMaTpHBae-
MOr'o IIPpAMOYTOJBHHKA BCe CTOpPOHBI paBHHI (puc. 130).
Ilo onpenenennIo TaKkoil IIPAMOYIOJBbHHK €CTH KBajpar.

57. Teopema daneca
Teopema (Daneca)

—

1- M. Y T v mpAMBIe, epeceKalomue | T T
JTi&a, OTConasOT Ja OOGHOH €ro CTOpOHE paBHLIE OTpe3-
KH, TO OHH OTCEKaIOT paBHBIE OTPE3KH M HA APYTOM ero
CTOPOHE.

Jloxa3aTeJLCTRO.
Ilycte A,, A,, A; — TOYKH Iepece4yeHnd I1a-

pajlyieIbHBIX NMPSAMBIX C OJHOI M3 CTOPOH yrija u A, Je-
KHUT Mexay A, m Az (pmc. 131). Ilycrs b,, By, By —

COOTBETCTBYIOIIIHE TOYKH II€epeceueHUs 3THUX INPAMEIX C
Ipyro# cropoHo# yraa. JlokaykeMm, uro ecau A,A, =

= A,A,4, To B;B, = B,B;.

IIpoBenem uepes Touky B, npamyio EF, na- p . 131
paJuienpHyIo nmpamon A,A;. Ilo cBoiicTBy mnapasiieno-
rpamma A A, = FB,, A,A; = B,E. I Tak Kak A A, =
= AyA;, To FB, = B,E.

Tpeyronvauxkn B,B,F n B,B;E paBHEI 1O
BTOPOMY IIpH3HaKy. ¥ HMX B,F = B,E 1no noKas3aHHO-
My. YTJBl IpM BeplinHe B, paBHEI Kak BEPTHHKAJIBHEIE,
a yrael B,FB, u B,EB; paBHE Kak BHYTPEHHHE Ha-
KPeCT Jiexalliue TpH IapajjesJbHBIX A,B;, n AzB; u ce-

Kymeit EF.
Hs paBeHCTBa TpPEyrolbHMKOB CJIIeAyeT pa-
BeHCTBO cTopoH: B;B, = B,B;. Teopema nokasaHa.

3amevaHue.

B ycioBuu TteopemMel @Pajieca BMECTO CTOPOH
YIJjIa MOXXHO B3ATH JIlOOBIE BEe IpAMEIE, IIPH 3TOM 3a-
KJIIOUEHHE TeOpeMElI OyZeT TOo »xKe:

VALY A A

napaJjijiejibHbIe NpPAMBbIE, NepeceKalommue ABEe OaHHBIE ®axec Muierckuii —
npsAMBIe M OTCEKaloImMe HA OJHOM NIPAMOM paBHBIE OT- APeBHerpevYecKuit

e3KH, OTCEKaloT PaBHEIe OTPEe3KH M Ha it npaAMoii. YueHbIi
P P APYTOW MPAMON. (VI ». 70 . 3.).
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HNuorna Teopema Pasieca Oyzner nmpuMeHATH-
cA H B TaKo# (opwme.

3anaua (48).

PasgennTe naEHBIA OTpe3ok .AB Ha n pas-
HBEIX YaCTeH.

Pemenue.

IIpoBeseM m3 TOYKM A HONYINIpAMYIO a, He
Jexxainyio Ha npamMoil AB (puc. 132). OTioxuM Ha I110-
JynpAMoOi a paBHBIe OTpe3ku: AA,, AA,, AA,, ...,
A, _,A . Coegurum Toukm A, u B. IlpoBeseM yepe3 Tou-
KN A,, A,, ..., A, , nNpsaMEle, napajjiejibHbIe ITPAMOI
A_B. Oun nepecekaror orpe3oxk AB B Toukax B,, B,, ...,
B,_;, KoTOpHIe [leIAT OTpe30K AB Ha n paBHEIX OTpe3-

KOB (1Mo Teopeme PaJeca). Puc. 1. 2

58. Cpennsasa JTMHEMA TPEYrOJHLHHMKA
Cpennest JumEMeM TpPEyroJbLHHMKA HA3BLIBAET-
Cfl OTPE30K, COEAUHAIOINUI cepeauHBI JBYX €ro CTONOH-

Teopema

Cpenasasa NMEMA TPEYrOJbHMKA, COCAMHAK= ..,

HBI ABYX JAHHBIX CTOPOH, NapaJjuleJIbHA TPEeThE¥ ~Topo-
He M paBHA €€ NOJIOBUHE.

JloKa3aTeJLCTBO.
Ilycte DE — cpenHAA JHUHHSA TPEyroJIbHHU-
rxa ABC (puc. 133). IIposeneM uepes TouKky D nmpsamyio, C
napajieabHyio cropoae AB. Ilo Teopeme Pajeca oHa
nepecexkaeT orpe3ok AC B ero cepeinHe, T. €. COAEPIXHUT
cpeaHiolo JuHUO DE. 35auuT, cpeaaaa Juaua DE na-
paJyuiesbHa cTopoHe AB. E D
IIpoBenemM Temepr cpepHIO JHHHIO DF.
Ona napasenprHa cTopoHe AC. UYeTHIpeXyroJibHHK
AEDF — napanaenorpamMMm. Ilo csoiicTBy mnapasye-
Jorpamma ED = AF, a tak Kak AF = FB no Teopeme
daseca, TO

=1
ED = 5 AB. A 2 B
Teopema poxasaHa. ‘
3anaga (55). Puc. 133

JIoKaXuTe, 4YTO CEepPeAHHBI CTOPOH YEThI-
PEXYTOJIbHUKA ABJIAIOTCA BEPIIHHAMH IapajlIeJiorpaMMa.

Pemenmne.

Ilycts ABCD — paHHBI# 4eTHIPEXYTOJBHHK
n E, F, G, H — cepeauHnsl ero ctopoH (puc. 134). Or-
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pesaok EF — cpenasaa suauA TpeyrodbHuka ABC. llo-
atromy EF | AC. Orpesok GH — cpegHAs JUHHUA Tpey-
ronpENKa ADC. Tlostomy GH | AC. Urak, EF | GH,
T. e. NIpoTHBoJe)Kalue cTopoHel EF m GH uernsipex-
yroabHuKa EFGH napajinenbHbel. TOYHO TaK »Ke AOKa-
3LIBAETCA NMAPAJIJIeJIbHOCTh APYro¥M Iaphkl IIPOTHBOJIEXKA-
II[UX CTOPOH. 3HAYHT, YeThIpexyroabHUK EFGH — na-
paJLJIeJIorpaMM.

59. Tpaneuus

Tpaneumeil HA3LIBAETCA YETbIPEXYTIOJbHHUK,
Y KOTOPOro TOJILBKO ZB€ ITPOTHBOJIEIKAINHE CTOPOHBI Ia-
paJJIeJIbHEI. OTH TapajljIeIbHbleé CTOPOHBI HA3LIBAIOTCH
OCHOBAHMAMHM Tpamnenuu. J[Be Apyrue CTOPOHHI Ha3bIBA-
I0TCA GOKOBBIMM CTOPOHAMH.

Ha pucynke 135 BEI BHAHTE TpameIHIO
ABCD c ocHoBaanuaMH AB u CD u G0KOBBIMH CTOpPOHA-
mu BC n AD.

Tpanenusi, y KOTOpPOoit G0KOBEIE CTOPOHBI
paBHBEI, HAa3bIBAeTCA PaBHOOOKOM. OTpe3oK, COefHHAIO-
LA cepeAnHbl O0OKOBLIX CTOPOH, HA3LIBAETCA CPEemHF
JIMHMEH Tpalenuu.

Teopema

A H

Puc. 134

Cpennaasa JTMHMA Tpamemuy MapajlIeIbHA OCL "~ sanmnn.

M paBHA MX IIOJIyCyMMEe.

JloKa3aTeabCTBO.

Ilyere ABCD — paHHaAa Tpanenus
(puc. 136). IIpoBeneM uepes BepuuRy B m cepeguny P
6okoBoit cropornl CD npamyio. OHa mepeceKkaeT NpA-
My10 AD B HekoTOopoii Touke E.

Tpeyronsauku PBC u PED paBHEI IO BTO-
pOMYy IIPH3HAKY PABEHCTBA TPEYroJbHHUKOB. ¥ HuUX CP =
= DP no NoCTPOEHHIO, YIJIkI NPH BepurnAe P paBHEHI

D C B C
\
\ Q P
A B A D E
Puc. 135 Puc. 136
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KaK BepTHKaJbHEIe, 8 Yyl PCB u PDE paBHHEI KaK
BHYTPEHHHE HAKPECT JIeKalque IPH IapajijieIbHbIX
npAMEIX BC u AD u cexkymeit CD. 3 paBeHCTBa Tpe-
YrOJIbHHKOB cCJIeiyeT paBeHCTBO cTopoH: PB = PE,
BC = ED.

3HauYNnT, cpeaHAa JHUHHA PQ Tpamenun fAB-
Jserca cpegHeil JuHueil TpeyroabHUKa ABE. Ilo cBoii-
CTBY cpeHelt JuAMM TpeyroapHuKa PQ | AE u oTtpesok

PQ=%AE=—;—(AD+BC).

Teopema nokasaHa.

3amaua (60).

JIokaxxuTe, YTO Y paBHOOOKOM Tpalenuy yr-
JIBI IPH OCHOBAHHH PABHHI.

Pemenne.

Ilycte ABCD — paBHOOOKas Tpamnenus
(puc. 137). JTokaxkeM, UTO YIVIBI TpamellHH IIpH OCHO-
BaHuH CD paBHEIL.

IIpoBesem uepea BepIHHY B npsamylo, ma-
pasuienbHyI0 cTopoHe AD. Ona nepeceuer ay4 DC B He-
KoTopoii Touke E. YerripexyronbHuk ABED — mnapaJ-
aesorpamMmm. Ilo cBoiicTBy mapannenorpamma BE = AD.
ITo yc.;10Bui0 AD = BC (Tpamnenusa paBHOOOKaf), 3HAYHNT,
TpeyroabHNK BCE paBHOOeApeHHHIH ¢ ocHoBaHuMeM EC.
VYrisl TpeyroJjbHMKAa M Tpanenuu npu Bepaimbe C cos-
NnajgamT, & yribl npH BepmnHax E u D paBHH KakK CO-
OTBETCTBEHHBIE YIJIBI IIPH II€EPECEYEHHH I1apaleIbHbBIX
npAMEIX ceryineii. Ilostomy L ADC = /ZBCD. YTBep«-
JleHHe JOKa3aHOo.

60. Teopema o npomopumonanbLHEBIX
Tpe3Kax
ne

D

Puc. 137

IlapannensHbie NpAMBbIE, NIEpeceKaloniue CTOpe bl yTJa,
OTCEKAalOT OT CTOPOH YTIJia NMPONOPIMOHAJBHEIE OTPE3KH.

Jloxa3aTeJLCTRBO.
IIycTs cTOpOHEI yriia A IlepeceKaloTcs Iia-
paJLIeJIbHBIMH IIPDAMBIMH B Toukax B, C u B,, C, coor-

BeTcTBeHHO (puc. 138). Teopemoii yTBepikaaercs, 4YTO
AC, AB,

AC  AB (%)
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JoraxkeM cHayaya paBeHCTBO (*) B ciyuae,
KOrZila CYII{eCTBYeT TAKOM OTpesOK IJMHMHBI O, KOTODHH
YRJIAIBIBAETCA [eJIoe YHCJIO pa3 H Ha orpeske AC, n Ha
orpeske AC,. Ilyete AC = nd, AC;, = m8 u n > m. Pa-
ao06reM oTpeaok AC Ha n paBHEIX vdacreil (ZAHHEI 8).
IIpr atom Touxa C; Oyzer omHOM H3 TOYEK AEJEeHHA.
IIpoBezeM uepe3 TOYKH JeNIeHHA NPAMEIE, Napaieib-
Hele npamMoit BC. Ilo Treopeme daneca 5T nNpAMEIe pas-
6HBaIOT OTpe3oK AB Ha paBHEIE OTPe3KH HEKOTOPOM
AnnHLL §,. HmMeem:

AB = nd,, AB, = md,.
Mz BUgHM, 9TO

ACG _m  ABy _m

AC n AB n’
3HAYNT,

ACI_ABI

AC  AB’

YTO H TpeNOBAJIOCH JOKASATE.
JloxkaxeM TeopeMy B ofieM ciayuae (He s
AC AB
sanomMuHanusg). JonyeruM, uto —AF‘-;:F’ , HAIPHMeEP,
AC, _ AB,
HTO 4C AB °

OrnoxxuM Ha Jayge AC  oTpesor
A02=%-ABI, (puc. 189). IIpm sroM AC, < AC,. Pa-

300beM oTpeaok AC Ha OonblIoe YHMCJIO 71 pPaBHEIX 4ac-
Tel H IpoBefieM Yepe3 TOUKH fe/IeHHA NpAMEe, Iapaj-
aensasie BC.

IIpr pmocraTrouno GoapmIOM NI HA OTpPe3Ke
C,C, 6yayr Touxu genenms. O603HaYMM OfHY H3 HHX

yepe3 Y, & COOTBETCTBYIOIIVIO TOYKY Ha orpeske AB,
gepex X. Ilo aoxasamfoMy
AY AX

AC AB*

3aMeHHM B 3TOM DABEHCTBe BeJIMIHHYy AY
MeHbIIeH penmunHO AC,, a pesauny AX Gonbimeit Be-

JmunHOll AB,. Iloxyunm:
ACy  ABy
AC < AB -
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AC
Orciona AC,<— 5+ AB,.

AC
Ho AC;=—7AB,. Mu npamiam K NPOTHBOPEYHIO.

TeopeMa aoxasaHa.

6 1. IlocTpoenme yeTBepTOrO
NPONOPIHOHANBHOIO OTPE3Ka
3aaaua 6.1.

JaHe oTpeskH a, b m c. IlocTpouThs oOT-
be
peaoK X=——,

Pemenue.

CrpoumM moboit Hepa3dBepHYTHIH yroJ C Bep-
muHoM O (puc. 140). OTknaariBAEM HA OAHOH CTOPOHE
yria otpe3aku OA = a u OB = b, a Ha Apyroil cropoHe
orpeaok OC = c. CoepunsieM ToukH A B C npamoit u
NIPOBOAVM NADAJLIENBHYIO eli mpamMyio BD uepe3 TOuKy
B. Orpesox OD = x.

HelicTBHTENLHO, IO TeoOpeMe O NPONOPI{HO-
HAJIBHBIX OTpe3Kax

OA ocC

OB oD *

OB-OC _ b-c
OA a °

TaxmuM o6pasomM, oTpe3aok OD ecTh HCKO-
MEIH OTDE3oK X.

3ameuanue.

ITocTpoenHEIl OTPE30K X HA3EIBAETCA YeT-
BePTHIM INTPOIOPLACHAJBHBIM. JTO HA3ZBAHME CBAISAHO C
TeM, YTO OH ABAAETCA YeTBEPTHIM WIEHOM IpONOpIHH
a:b=c: x

KonTpoasHEEle BONIPOCH

Orciona OD =

KHEe — ITPOTHBOJIIKAIHMI?
Y10 Takoe NHANOHAIH 4YeThIPeXyTONbHHKA?

KH€ HASHBAKOTCA ITPOTHBOJEXKAIIAMHAT?
Kax 0603HAYAETCA YETHIPEXYTOJNLHHUK?

Al of S S

78

Pue. 140

Kakasa ¢urypa HashBaeTCA YETHPEXYTOJBHAKOM?
Kaxkpe BepIIMHLI YeTHIDEXYroJLHHKA HA3SLIBAIOTCH COCeAHHMMH, Ka-

Kaxne cTOpOHH 4YeTHPeXYroJbHHKA HAJHEIBAIOTCA coceAHEMm? Ka-

& wadacee



10.
11.
12.
13.

14.
15.
16.
17.

18.
19.

1.

3.

Y10 1aK0€e mapaureaorpaMM?

Jloka)kuTe, UTO €CHH AHATCHANH YeTHPEXYrolbHHUKA IIepPeceKalorT-
Sl ¥ TOYKOH mepeceyeHHs AENATCHA IOIOJAM, TO OH SABJIAETCH Ia-
paLIENIOTPAMMOM.

JloxaxuTe, YTO AHATOHAJNH NAPAJLIENIOTDAMMA TEePEeCeKAIOTCH H
TOYKOH ITepecedeHHs JeJATCA IOMoJaM.

JokayxaTe, YTO Yy HNAPAJLIEIOTPAMMEA IIPOTHBOJIEKAIIINE CTOPOHEI
PaBHEI, NIDOTHBOJEXAIAE YIJIBI PABHEI.

Yro TAKOe NPAMOYTOILHHK?

JokaskuTe, 4TO AHATOHANH OPAMOYTOJBHHKA DPABHBIL.

Yr1o Taxkoe pom6?

JoxaykuTe, YTO AMATOHANK pOMOA DEepeceKAIOTCHA NOoA NPAMBIM yI-
NIOM; OHATOHAJH PpoMba ABAAIOTCA OHMCCEeKTPHCAMH €r0 YIJIOB.
Yto Takoe xeaapar? IlepeuHcanTe cBolicTBa KBAaAPATA.
HJokaxuTte Teopemy Pdaseca.

JloxayxmTe, 9TO CPeiHAA JMHUA TPEYTOJIBPHHKA PABHA IIOJIOBHHE CO-
OTBETCTBYIOIEH CTOPOHEI.

Kaxoit yeThIpexyroJlbHHK HA3BEIBAETCA Tpanennein?

Kakasa Tpamenus HA3RIBAETCH PABHOOGOKOMT?

JloxasknTe, YTO CpefHANA JMHHA TpalenM PAaBHA IOJIYCYMME OC-
HOBAHHMN,

JoKaxXHTe TeopeMy O NPONUPIHOHAJBLHBIX OTPE3KAaX.

Sagaum

ITyuaxr 50

Ha pmc. 114—116 npeacraBinensl 3 pHUTyphl, KAXKIAA H3 KOTOPHEIX
COCTOHT H3 4 TOUEeK H 4 NOoCACAOBATENABHO COSOHHAIOIHX HX
orpe3koB. Kakaa u3 JpHryp ABIAETCA YETHIPEXYTrOJIBHHKOM?
ITocTpoiiTe Kakoi-HEOYAL yeThIpexyroisHEK PQRS. YiKakuTe ero
NPOTHBOJIe)KANAE CTOPOHK H BEPIIMHEI.

CKOZBKO MOMHO NOCTPOHTH NAPAJJICJIOTPAMMOB ¢ BEpPIUIMHAMH B
TpeX 38JaHHEIX TOYKAX, HE JIeXKAIMHUX Ha oxHOM npamoii? Ilo-
crpoiiTe mX.

Bokopas cTopoHa paBHOOEAPEeHHOrO TPeYroJrHHKA paBHA 5 M. H3
TOYKH, B3ATOH HA OCHOBAHHH 3TOr0 TPEYIrOJbHHKA, IIPOBEZIeHHl ABe
NnpAMEIe, IapajulelibHble G0KOBRIM cTopoHaM. Haltamre nmepmmerp

NOJYYHUBIIETOCA MapaLIeNIoOTPaAMMA.
JIOKAKHATe, YTO Y YeTHIPeXYroJbHHKA, ONMMMCAHHOTO OKOJIO OKPYMX-

HOCTH, CYMMBbl NMPOTHBOJIKAIHUX CTOPOH PaBHEL.

IIyakr 52

1) PaccTofsHEHA OT TOYKH IIepecedYeHHsA AHMATOHAJIEH NADANIeNo-
TpPaMMA 0 ABYX €ro BepmIHH paBHE 3 ¢M H 4 c¢M. YemMy paBHH
PacCcCTOAHHA OT Hee O ABYX APYrEX BepmuH? OOBACHHTE OTBET.
2) Yepes TOYKY NepecedyeHHS AMATOHAJEH NapasjielorpaMMa Ipo-
BefieHa npaman. JOKa)KHTe, YTO OTPE3OK €€, SAKJIIOYCHHLIN Medx-
Ay Napa/UleNbHBIMH CTOPOHAMH, AEJHTCH STOH TOUYKONU moIoJaM.

7 9 Hemmpexyeoibiuru



7.

9.
10.

11.
12,
13.
14,
15.
16.
17.

18.
19.

20.
21.

B napamnenorpamMmme ABCD uyepe3 TOUKY nepecedeHHs AHUATOHAJIEH
NpoBefileHa NpAMAsS, KoTopasa orcexaeT Ha croponax BC m AD or-
pesku BE = 2 m 1 AF = 2,8 m. Haiianre cropoust BC u AD.

IIyekT 53

¥ napamnenorpamMma ABCD AB = 10 cMq, BC = 15 cv. Yemy pas-
HBl ¢cTOpOHH AD m CD? OGbsaicHHTE OTBeT.

Y napannenorpamma ABCD A = 30°. Yemy pasam yram B, C,
D? O6pacauTe oTBET.

Tlepumerp napamnenorpamma ABCD pasen 10 cm. Haligure anm-
Hy anaronesau BD, sHas, 9To nepaMerp TpeyronsHnka ABD pasen
8 cmM.

Oaun m3 yraos napannejnorpamma paseH 40°. Hadiaure ocTansabie
YTJIEL

HaiiauTe yram mapajieNnorpaMma, 3HAS, YTO OAMH B3 HHAX OGoJb-
me apyroro Ha 50°.

Moxer M OZHH YroJ napajiejorpaMma 6HTe paBabiM 40°, a apy-
roif — 50°?

HNuarosans mnapainenorpaMma obpasyer ¢ AByMA €ro CTOPOHAMH

yraut 25° u 35°. HaiiauTe yribl napajienorpaMMa.

HaliauTe BCe yrimsl mapajieJorpaMMa, €CJIH CYMMA ABYX H3 HHX
paera: 1) 80° 2) 100°; 3) 160°.

HailiauTe BCce YIVIEI IapajyeorpaMMa, eCJIH PAa3HOCTh ABYX H3 HHX
pasHa: 1) 70°; 2) 110°; 3) 140°.

B napannenorpamme ABCD Touxka E — cepeamna ctroporn BC, a
F — cepeguna cropount AD. JlokasxkuTe, YTO YETHIPEXYTrOJNbHHK
BEDF — mnapannesorpaMm.

Jokaxture, UTO ecHH ¥ YeThIPeXyroJbHHKA ABe CTOPOHE! Imapai-
JIeJILHBl M PABHBI, TO OH ABJIAETCHA IMAPAJLICJIOTPAMMOM.

B napannenorpamme ABCD nposezieEa 6HcceKTpHCA yriaa A, KOTO-
pas nepecexkaer cropoay BC B Touke E. Yemy paBHEI oTpeskn BE
u EC, ecitu AB = 9 cm, AD = 15 cm?

JIBe cTOpOHEI MApAJIJIENIOTPAMMA OTHOCATCH Kak 3:4, a mepumerp
ero paseH 2,8 M. Haliagute CTODOHEL.

B nmapannenorpamMme ABCD nepneHARKYAAD, ONYINEHHEI H3 Bep-
muHe B Ha cropoRy AD, penntr ee monoaaM. Haligure anaronaIs
BD 1 cTOpOHH! NapaljlelorpaMMa, €cJH H3BeCTHO, 9TO IIepHMETp
napajIiesiorpaMMa paBeH 3,8 M, a nepuMeTp TpeyroanrHEKa ABD
paBeH 3 M.

ITocTpoiiTe mapaiesorpaMMm:

1) mo AByM cTOpPOHAM M AHArCHAIH;

2) no CTOpOHEe H ABYM AHATOHAIAM.

IIocTpoiiTe mapasnerorpaMm:

1) mo aABYM cTOpOHAM H YIJIY;

2) No AMATOHAJIAM H YIJIY MEXAY HUMH.

8 O 8 xaacc
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Ilyakr 54

JoxaxuTe, 4TO €CAM y NAapaaNesIOTPAMMA BCE YIVIEI DABHEI, TO OH
ARIAECTCH HDPAMOYTONBHHKOM.

JloxaxxkuTe, YTO €CJH B OApaieorpaMmMe XoTda 6l OAMH yroJ mps-
Moilk, TO OH ABAAETCA NPAMOYIOJBHHKOM,

JoxaxmuTe, UYTO €CJH Y HADAJISJOTPAMMA AMAIOHAJIH PABHBI, TO
OH ABNAETCA NPAMOYTOJILHHKOM.

BeToHHAA NINTA ¢ OPAMOJHHERHEIMA KpagMR AOJHA HMeTh (op-
My npaMoyroasENka. Kax npm nmomommu GeueBKH OpoBepHTH IIpA-
BHJIBHOCTD (POPMEI ILTHTHI?

BrccekTpHECA OAHOrO M3 YrJOB NPAMOYIOJBHHKA AEJNHAT CTOPOHY
IIpAMOYTOJMBHEKA nonoyaM. Halaure nepuMeTp NpAMOYTOJIbLHHKA,
€CIM ero MeHbIIas cTopoHa pasHa 10 cm.

B DpAMOYIONBHEMKE TOYKA IlepecedYeHMs AMAroHaIeil OTCTOMT OT
MeHbIIeX CTOPOHE HA 4 cM Jajabmie, ueM oT Goasinel CTOpOHEI.
IleprneTp npaMoyronbHHNKaA pabeH 56 cv. Halinure croponm mpsa-
MOYTOJIbHHKA.

Ha oaHOi TOYKH OKDY’XHOCTH IIPOBEZIEHH ABe B3AHMHO IepHneHAH-
KyJAApHBIe XOpAB, KOTODHE YyAaJeHH OT HneHTpa HA 6 cM =
10 cm. HalianTe nx AnmHE.

B OpAMOYTrOABHEI TPEYIrOJBHHK, KAXKALINA KATET KOTOpPOrO paBeH
6 cM, BONCAH NPAMOYrOJbHMK, MMEIOIIHII C TPEeyroJbHHKOM 00-
muit yron (puc. 141). Haliaure nepuMeTp NpPAMOYrONBHHKA.

B paBHOGeipeHHEI NPAMOYIONBLHBEII TPEYTOJBHHMK BIHCAH IIPAMO-
YTOJBHHK TAK, 9TO JiBé €ro BepIIHHEI HAXOAATCA HA IHIOTEHy3e,
a ase apyrme — Ha Karterax (puc. 142). Yemy paBHH CTOPOHEI
NPAMOYIONLHAKA, €CAM H3BEeCTHO, YTO OHHM OTHOCATCH Kak 5:2, a

THIOTEHY3A TPEeyroJibHHKA paBHA 45 cm?

IIynxr 55
Hokaxure, 4TO €CAM Y NapaUIeIOTpPAMMA AMATCHANH IIepIeHfH-
KYJAPHE, TO OH ABAAETCA poMOOM.

JoxaxuTe, YTO €CJM AMATCHAJNL IIApaJLIe-

JIOFDAMMA ABNAETCH OHCCEKTpHMCOM ero yr-

JIOB, TO OH ABAAETCA poMOOM.

Yranl, ofpasyeMele AHAaroHAXIAMH poMbGa c

OAHON M3 €ro CTOpPeH, OTHOCATCHA Kar 4:5. /
Haitaure yriam pomba.

JOKAXKHTe, YTO YETHIDEXYTOALHHMK, ¥ KOTO- pu. 141
poro Bce CTOPOHBI PABHEI, ABNAETCA PoMGOM.

B pombe opHa B3 Amaromanelf paBHA CTOPO-

me. Hal¥innre yram pomGa.

ITocTpoiire poM6: 1) nmo yriy B AUAroHANH,
HCXOAfAImeH# N3 BePIHUHLI STOTO yrJia; 2) mo \
AMArOHAAH M NMPOTHEOJEKANIEMY YIIY.
IToeTpoiiTe poM6: 1) mo cTOpOHE M AMATOHA-
an; 2) mo ABYM AMATCHAJIAM. Puc. 142

8 ' Jemwupexyeoaonunu
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87.

59.

61.
62.

64.

67.

CpenHaa nNEHEA paBHOGEAPEHHOTO TPEYrOJNLHHKA, IApaJUIeNbHas
OCHOBAHHMIO, paBHA 8 cM. HailianTe CTOpPOHEI TpPEeyroJNBPHUKA. eclH
ero nepuMerp paBeH 16 cm.

Kakx mocTpouTE TPEYTOJIBHHK, €CIH 38AaHE CEpeAHHEI €r0 CTOPOH?
JIoka)xuTe, YTO BEPHIMHEI TPEYrOJbHHKA PABHOYAAJIEHH OT IIpA-
MOM, NIPOXOoAfAllel Yepe3 CepeArHbl ABYX €ro CTOPOH.

JoKa)xBTe, YTO CepefMHBI CTOPOH YETHIPEXYTOJBHHKA SABJIAIOTCH
BEPIIHHAMH IIAPAJLIENOrDAMMA.

Haiimure cTOpPOHEI IapasIeIoTPAMMA H3 NpeABIAYIIel sagaum, e
JIM H3BEeCTHO, YTO AMATOHAJNH YeTHPEeXYroJbHHEKA paBHH 10 M
H 12 M.

¥ YeTHIpEXYTONMBPHHKA ANATOHAJH paBHH a H b. Haiiavre nepuMerp
YeTHIPEeXYTrONbHUKA, BEPIIHHAMH KOTODPOTO SABJINAIOTCH CEpPeAHHE
CTOPOH AAHHOTO YETHIPEXYTrONbHHKA.

JoxaxxuTe, 9TO cCepeHMHE CTOPOH NPAMOYTOJBHAKA ABAAITCA BEp-
muHaMu pomba. I HaoGopor, cepefiHHEI CTOPOH poMba ABJIAIOTCS
BepPIIMHAMH NPAMOYTOJBHHKAE.

IIyukr 59

BoxoBas cTOpoHa TpanemuH pasfieyieHa Ha TPH paBHEIE YACTH H H3
TOYEeK JleJIeHHA IPOBEAeHH K APYroil CTOPOHE OTPe3KH, NapaJLieib-
HEle ocHOBaHHMAM. HailiinTe ANHHEI 3THX OTPE3KOB, €CAH OCHOBS-
AU TPAINEIHH DABHEI 2 M H § M.

Jloxkaxute, uro ¥ paBHOOOKOMN Tpanenum yrJjk IPH OCHOBaHHH
PaBHEI.

YeMy paBHB Yriael paBHOOOKOM TpanmenyH, €CJH H3BeCTHO, 4YTO
PA3HOCTH IIPOTHBOJEKAIINX yryoB pasHa 40°?

B paBHOGOKOM Tpamenum Goinmiee ocHOBaHWe paBHO 2,7 M, GOKO-
BaA CTOpDOHA paBHa 1 M, yroa Mexnay HmummE 60°. Haliaute MeHB-
miee OCHOBAHHE.

B paBHOGOKOM Tpamnemun BRICOTA, MPOBEJEHHAA B3 BepHIMHE TyIO-
0 yras, JAeJHT OoJbilee OCHOBAHME Ha OTpe3KH 6 cM m 30 cm.
HafinuTe ocHOBAHHSA TpAICIHH.

Menbmee ocHOBAHHe paBHOGOKOM Tpamenum paBHO O6oKOBOM
CTOpPOHE, & JHATrOHAJb IepIHeHAHUKYAApHA OokoBo# cropome
(pmc. 145). Haiinnre yrasl Tpanenus.

ITo opEy cTOpPOHY OT NpAMOil ¢ KAHE! ABe TOYKHM A U B Ha paccTo-
AaHuAX 10 M 1 20 M ot "Hee. HalianTe paccTofimne OT cepeANHEI OT-
pesxa AB no npamoit a.

ITo pasHkle ¢cTOPOHEI OT IpAMOM @ AaHKI ABe
TOYKH A ¥ B Ha paccroanuax 10 cM u 4 cM
or Hee. HalizmTe paccTosHHE OT cepefHHEI
otpeaka AB no nmpamo# a.

OcHoBaHHA TpamnelHH OTHOCATCA Kak 2:3, a
cpepHAA auaug paBHa O M. Haiante ocHO-
BaHHSA. Puc. 145

8 3 Yemupexyeotvuunu



68.

69.

70.

71.
72.

73.
74.

62.

Kounel nuamMeTpa yaajeHBI OT KACATEeJILHOM B

K OoKpy»HocTH Ha 1,6 m n 0,6 m. Haitnure

IJINHY THUaMeTpAa.

Cpenusaa JUHENA Tpanenuy 7 CM, & OJHO M3 Q

ee OCHOBaHMM OoJibIme Apyroro Ha 4 cM.

HaiiguTe OCHOBAHMA Tpanenyy. A,
BricoTa, npoBeleHHAA M3 BEPIMTMHBI TYIIOrO
yrjia paBHOOOKOH Tpanemum, neauT 60Jb-
Imee OCHOBAHME HA YACTHM, MMEIOMINeE AJINHEI
a nub (a > ?b). Haiimure cpegHIO JIMHUIO
Tpamnemnnm. A B, C
IlocTpoiiTe Tpanmemuio MO0 OCHOBAHMAM M 00-

KOBBIM CTOPOHAM. Puc. 116

IlocTpoiiTe Tpamemuio II0 OCHOBAHHSAM M [IH-

ATOHAJIAM.

IlyakT 61
abe

Janst otpesxn a, b, ¢, d, e. Iloctpoiite oTpesok x =——.

1) B tpeyronsuuke ABC nposenensl memuanbsl AA; m BB,;, koro-

phle mepecekaloTca B Touke M (puc. 146). B tpeyrossunke AMB
nposefieHa cpefHaa JUHNA PQ. Jloka)kuTe, 4TO 4eTHIPEXYTIOJBHHK
A,B,PQ — mnapajijejorpamMm.

2) Hokaxxure, 4TO JiIOOble IBE MeAMAaHBLI TPEYrOJbHUKA B TOYKE IIe-
pecedYeHns AeJATCA B OTHOmMEHHH 2:1, cuMTas OT BEpPIIMHEI.

3) JokaxxuTe, 4YTO BCce TPM MeAMAaHEI TPEYIrOJbHHKA IIEPECEKAIOTCS
B OMHOM TOUKE.

Teopema IIndaropa

K. Ayc yraa

KocnHycOM OCTpOro yrijia InpsiMOyroJhLHOT'O
TPEyroJibHNKA HAZLIBAETCS OTHOINEHHE NpH-
JIeKAIIEr0o KATeTA K T'HMIIOTEHY3e.

Kocunyc yria a 0o603HayaeTcsi TaK: COS Q.

Ha pucynke 147 nokasaH NpsAMOYIOJILHEIA TpeyroJib- A
HUK ABC ¢ yriom A, paBHeEIM a. KocuHyc yria a pa-

BeH OTHOIIEeHMIO KaTteTa AC, nmpujexKaliero K aToMy yr- o
Jy, K runotenyse AB, T.e.

C B
AC

cosa =" g - Puc. 147
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Teopema

KocuHyC yria 3aBHCHT TOJBKO OT i1p8LyC=yd . ~2*.

| o

yrijia M He 3AaBHCHT OT PDACIIOJOKEeHHA H pasMenos -

YTOABHHMKA.

9TO 03HAYAET, UYTO Y ABYX NPAMOYTOJbHBIX
TPEeYTOJIbHUKOB C OOQHMM M TE€M K€ OCTPBIM YIJIOM KO-
CHHYCHI 3TOr0 YIJjia PaBHBHI.

Jloxa3aTeasCcTBO.

Ilycts ABC u A'B'C'’ — pBa npaMOYroJib-
HBEIX TPEYTrOJIbHMKA C OXHMM M TE€M )K€ YIJIOM IIpH Bep-
muHax A m A, paBHeIM a (puc. 148). Tpebyerca moka-
AC' _ AC
"AB~ AB
IIoctpouMm Tpeyroasank AB;C,, paBHBIi
TpeyroJabHUKY A'B'C’, KaK nmokasaHO HAa pHUCYHKe 148.
Tax xax npameie BC u B,C, nepneHAMKYJApPHBI IIpS-

Mo AC, To oHM mapajienbHbl. Ilo TeopemMe o mpomop-
OUOHAJBHBEIX OTPE3Kax

3aTh, 4YTO

AC,  AC
AB, AB '’

A Tax xax 1o mocrpoenmio AC; = AC’, AB, = A'B’, To
AC - AC .
AB  AB

Teopema noxasaHa.

63. Teopema IIndaropa
Teopema (IIndaropa)

B nNpAMOYroabHOM TpEYroJAbHHMKE KBaapa- .

paBeH CyMMe KBaJApaToB KaTeTOB.

Pue. 147

LIVt ¥ |

JoKa3aTeabCTBO.

Ilycte ABC — paHHBIE NPAMOYIOJIbLHBIN
TPeyroJpbHUK ¢ npameiM yrjom C. IIpoBemem BrICOTY
CD n3 BepmuHHEI npsiMoro yriaa C (puc. 149).

Ilo onpemesneHnio KOCHMHYCA yIJja cos A=
AD AC

—_—— . = 2
=—C = a8 " Orciona AB + AD = AC“. AHaJIOTMYHO

85

A D
Puc. 149
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BD _ BC 9
cos B= BC = AB ° Orcrona AB - BD = BC*. Cxaanbl-

Bad NOJIyYeHHEIE PABEHCTBA INOYJIEHHO H 3aMeuyad, UYTO
AD + DB = AB, nonyuyum:
AC? + BC?® = AB (AD + DB) = AB®.
TeopemMa nokasaHa.
HNa Teopemnur IIngaropa ciaemyer, uTo

B NPAMOYroJbHOM TPEYroJbHHKe J1000H M3 KATeToB
MEeHbIIIe 'HIIOTeHY3bI.

Orcioza, B CBOIO ouepeAb, CJEAYET, YTO

cos o < 1 aaa ar0o6oro ocrporo yria a.

3anaua (11).

Haiigurte Menumany paBHOGEIpPEHHOTO Tpe-
YroJIbHMKA C OCHOBAHMEM a4 M OOKOBOM CTOpPOHO# b,
IIPOBEAEHHYI0O K OCHOBAHMUIO.

Peinenue.
IIycte ABC — paBHOGEOpEHHBIA TPEYTOJIb-
HUK ¢ ocHOBaHMeM AB m CD — ero meamaHa, IposBe-

aeHHaA K ocHoBauMio (puc. 150). Kak MBI 3HaeM, Me-
ANaHA PABHOOEIPEHHOr0 TPEYroJIbHHKA, NpPOBEeAEeHHAsA K
OCHOBAHUIO, ABJIAETCA BhICOTOM. IloaTOMy TpeyroJbHuUK
ACD npsMmoyroybHBI ¢ npAMBIM yriioMm D. ITo TeopeMe
ITndaropa

2
AD?+CD? = AC2, (%) +CD2=b2.

64. Erunmerckmuii TpeyroasHMK

3anaga (17).

JlokaxuTe, 4YTO €CIM TPEYroJbHHK WMMeeT
cTopoHs a, b, ¢ u a? + b? = ¢?, To y Hero yros, npo-
THBOJIEIKAIIINHM CTOPOHE C, MPSAMOI.

Peienne.

ITycts ABC — paHHBI# TpEeyroJbHHMK, Y KO-
Toporo AB = ¢, AC = a, BC = b (puc. 151). IlocTpo-
MM NpPAMOYroJbHEIH TpeyroabHMK A,B;C, ¢ KaTeramMm
AC; = a n B,C, = b. Ilo Teopeme Iluparopa y Hero

runoteny3sa A,B;= VaZ+b? =c. Takum obpasoM, Tpe-

Orcroma
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C

.
A D
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yronsHUKH ABC u A,B,C, paBHEI O TpeTheMy NPH3HA-
Ky. 3 paBeHCTBA TPEYrOJBHMKOB CJIeAYeT, UTO YroJ
TpeyroabHEKA ABC npun Bepmmae C npamMoM.

3emiseMmepsl lIpesrero ErunTa Ang nocrpoe-
HHUA NpPAMOTO YIJia NOJB3OBAJHCH CJIEAVIOIIMM IpH-
eMOM. BeueBky yanamm gesmum Ha 12 paBHBIX uyacreld
M KOHIOE! CBAZBLIBAH. 3aTeM OeueBKY PDACTATMBAJIM Ha
3aeMJie TAK, YTO HOJAYUYAJCH TPEYIOJhHHMK CO CTOPOHAMH
3, 4 u O pgenennii. Yron TpeyroabHHMKA, INPOTHBO-
nexamuili cTopoHe ¢ 5 geneHMAMHM, OB npAMOHR
(32+4%=15%),

B cBA3M ¢ yKasaHHEIM crocofoM nocTpoe-
HHA OPAMOIO YIJIA TPEYIrOJLHHK CO CTOPOHAMH 3, 4 1
5 el. MHOrZIA HASRIBAIOT ETHIIETCKHM.

65. IlepnieHANKYJIAP M HAKJIOHHAHA
Ilycth BA — mepneHAVKYJIAD, ONYIIeHHBIN
U3 TOYKN B Ha npamyo g, 1 C — ymobaa TOYKa npsA-
MOM @, oTnMuHas oT A. Orpesox BC HasnBaeTcA
HAKJIOHHOM, NpoBefeHHOl M3 TOYKM B K npamol a
(pue. 152). Toura C HaaHBaETCH OCHOBAHHEM HAKJIOH-
Hoif. OTpesox AC HasmBaeTCA MpOEKIAEH HAKRJIOHHON.

H3 Teopemnl IImdaropa caeayer, 4ro

€CJH K NpAMOH H3 ONHOH TOYKH NMPOBENEHELI NepHeHaH-
KyAAp M HAKJIOHHEIE, TO Jiobas HaknomHas Goabme

nepHesgHKyAApa, paBHbe HAKJIOHHLIC HMEIOT DABHBIE
NPOeKIMH, N3 ABYX HAKJIOHHEIX (OJBIe Ta, Y KOTOPOil

npoexnua Gonepie,

HelcteaTensno (cM. puc. 1562), no reopeme

IIngaropa
AB? + AC?* = BC:.

Otciona BugHO, uTOo BC > AB. Ilpm ganHOM
AB yem Gonpme AC, Tem 6oabpme BC.

3anaua (19).

Ha cropone AB TtpeyroasEnKa ABC B3saTa
Touxka X. Jlokaxxure, uTO oTpesok CX MeHbImEe IO
KpaiiHelf mMepe onHOM M3 cropoH AC mym BC.

Pemenne.

IIponreneMm BricoTy CD TpeyroasEnka. B mo-
GoM ciryuae orpeaox DX mempme yubo AD (puc. 1568, a),
aubo BD (pume. 1563, 6). Ilo cBOMCTBY HAKJIOHHKIX, ITPO-
BeZleHHBIX M3 OZHOM TOYKH, CJefyeT, YTo oTpeaok CX
MeHBbUIE NO KpaifHeil Mepe OAHOrO M3 oTpesxkoB AC min
BC. Yto m Tpe6GoBAJOCH AOKAIATE.
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65. HepaBencTBO TpeyronsHMKa
Ecin Touknm A m B pasiuuyHBI, TO PACCTOA-
HHMEM MeXXJy HMMM HasblBaeTcA IAJnHa oTpeaka AB. Ec-
JI1 TOYKN A M B cOBIAAAIOT, TO PACCTOSTHUE MEXAY HU-
MM NPHMHHMAETCH PABHBIM HYJLIO.
m “ _ .)

1y LY ]

KaxoBsl 661 HM OBIIM TpM TOYKH, PACCTOAHHME MeEXAY
J1I00BIMHM OBYMS M3 3THX TOYEK He 6oJbIIe CyMMh. pac-

CTOAHMH OT HMX 0 TpeThed TOYKH.

IJTO 3HAYHT, YTO KaKJ0e M3 3TUX PACCTOHA-
HUH MEHbIE CYMMbI MJIM PaBHO CYMMe€ ABYX APYTHX.

JloxasaTenscTBO.

Ilyets A, B, C TpHU AaHHEIE TOYKH. Ec-
JI1 [AB€ TOYKM M3 TpPEX MJIM BCE€ TPHM TOYKM COBIAJAIOT,
TO YTBEP}KAEHMNE TEOPEMBI OYEBMIHO.

Ecim Bce TOYKHM pasJIMYHBLI M JI€XKAT HA Of-
HOM NpAMOM, TO ONHA M3 HMX JIEXKHT MeEXAy ABYMSA
aApyrumn, Hanpumep B. B aTom cayuae AB + BC = AC.
OTcroma BHMAHO, YTO KaXJA0€ M3 TPEX PACCTOAHMM He
6osibIIe CYMMBI ABYX APYIHX.

JlonyCTHM Tenephb, YTO TOYKM HE JIEXKAT HA
onuoit nmpsamoit (puc. 154). Moxaxkem, uto AB < AC +
+ BC. Onyctum nepuneHamkyaap CD Ha npsamyrn AB.
ITo noxkasanHOMy AB < AD + BD. ! Ttak kak AD < AC
n BD < BC, 10 AB < AC + BC. Teopema moKa3saHa.

3aMeTHM, 4YTO B cJjyyae, KOrja TOYKH He
JIeXKaT HA OJHOM IIpAMOI, B HEPABEHCTBE TPEYTrOJbHM-
Ka cTporoe HepaBeHcTBO. OTcloza cienyer, 4ToO

B JI060M TPEeYroJbHHMKE KaXKIAA CTOPOHA MEHbIIe CyM-
MBI JBYX APYTMX CTOPOH.

3amaua (23).

Joxkaxute, yTOo JI06aA XOpAA OKPYKHOCTH
He 6oJibIe AHaMeTpa M paBHa OHAMETPY TOJBLKO TOrAa,
KOrzla camMa ABJIAETCHA TUAMETPOM.

Pemenne (puc. 155).

Ilo HepaBeHCTBY TpeyroJbHHKAa

AB < OA + OB = 2R,

npuyeM ecam neHTp O He JeXHUT Ha oTpeake AB, To He-
PaBEeHCTBO CTporoe. PaBeHCTBO HMeET MECTO TOJBKO
B CJIyuae, KOrfia XopZa NIPOXOAUT Yepe3 LeHTpP, T. €. AB-
JIfleTCA ANaMEeTpPOM.
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67. CooTHOmeHHMA MEXKAy CTOPOHAMM

H yriaaMid B NNpasMOyYTOABHOM

TPeYroibHHKe

ITIyets ABC — npaAMOYroNbHEIH TPEyronb-
HHK ¢ OpAMBIM YoM C B OCTDHIM YIVIOM NpH BepIIH-
He A, paBERIM a (pmc. 156). CorsmacHO onpepeseHHIO
COS O papeH OTHOILIEHHIO KATETa, NPMIeIKAINero K yr-
Ay o, K THIIOTeHY3e.

Cumycom y-ia a (oboanauaerca sin a) Ha-
3LIBAETCA OTHOINEHME IIPOTHBOJIeMallero kKatera BC

. BC

K THnoTenyae AB: sing =7

Tamrencom yria ¢ (obosznauaerca tg a) Ha-
3HIBAETCA OTHOIMEHWEe IPOTHMBOJexamero Katrera BC

K npuiexameMy katery AC: tga=%cc

CHEyc M TaEreHc yriia, TaK ¥€ KAK H KOCHHYC, 3aBH-
CAT TOALKO OT BEJIMYHHEI YTIA.

HRelcTBuTeNbHO, N6 TeopeMe IImdaropa
=VAB2—AC? .

BC
ITo onpesenennio Sing = ——-

sing = Y2240 _y, () ~VI—coea .

Tak xak CoS (. 3aBHICHT TONBKO OT BEJIMYMHH YIJVIA, TO H
8in G 3aBMCHT TOJIBKO OT BeJIMUMHHI YIVIA.

BC

Ilo onpepenenuio tga = 7 .Pasgennm uwmc-

JINTeNbh ¥ 3HAMEHATeJh Ha AB:
BC AC sina

tga= A S AR -~ ooea
3HaunT, tg O 3aBHCHT TOJBKO OT BeJIMUMHH YIJIA.

Ha onpenenenns sin a, cos a 1 tg o noiay-
yaeM CJeAYIoU{He NpaBmMa:

Karter, npoTHBOAeXamMNil yTay O, paBeH INIpOm3Bene-
HHI0 FHIIOTeHYasl HA sin .

Karer, npunexamuit ¥ yray ¢, paPeH NPOH3BeACHHIO
THIIOTEHY3LI HA COS O.

Karter, npoTuBonexamuii yray G, paBeH IpoH3Bepe-
HHMIO BTOPOro Karera Ha tg .
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9TH NpaBuJa IO3BOJAIOT, 3HAA OKHY M3
CTOPOH HPAMOYIOJHHOIO TPEYTOJBHMKA M OCTPHIH yroi,
HAXOANTE ABE APYrHe CTOPOHEI; 3HAA IBe CTOPOHLI, HAa-
XOANTE OcTpeie yrawl (pmc. 157).

3anaua (47). o

B npAMOYroJisHOM TpEyrollbHHKE NAHBI I'M- A
NOTeHy3a ¢ M oCcTpuiik yron a. Haiiaute KaTeThl, HMX
NPOeKIHH HA TMIOTEeHY3Y M BBICOTY, ONYIIEHHYI® Ha
THIIOTEHY3Y.

Pemenne (puc. 158).

AC = AB cos a = ¢ cos a; .
BC = AB sin a = ¢ 8in a;
BD = BC sin o = c¢ sin® q;
AD = AC cos a = ¢ cos® a;
CD = AC sin a = ¢ sin a cos a.

Puc. 156

JOna sin a, cos a 1 tg a cocTamieHn cme-
nyajabHee TA6aunel. OTH TAGAMUB IO3BOJAAIOT MO JAH-
HOMY yray o Ha¥iTm sin a, cos o u tg o MJIM N0 3Ha-
YeHHAM sSin o, cos o, tg o HalT™H cooTBercTBYIOLIMM
yroi. B HacTosIee BpeMaA ANA 3TOM meam OORIYHO OpPH-
MEHAIOT MHKPOKAJNBKYJAATOPHI.

68. OcHoBHEIE TPHIOHOMETPHYIECKHE

TOXIOECTBA
OnHO TOXKZEeCTBO BH YXKe 3HAeTe:

tgo = sina

JoxaxxeM cienyiomme TOXKIASCTBA:
sin’e +cos®a=1,
1 1
» 14+ =
cos2a tgza sin?a
BoasMeM J1060M NIPAMOYIOJBHEIM TpPeyronb- B

1+tgla=

HUK ABC c¢ yraoM npm BepiinHe A, PaBHBIM O
(puc. 159). ITo Teopeme Iucdaropa BC: + AC? = AB®.  pyc. 159
Pasgennym ofe uacTe papeHcTsa Ha ABZ, ITo-

e (585

Ho F=Blnt1, E-OOSG- Taxum obpa-
aom, sin® a + cos® @ = 1.
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9TO paBEHCTBO ecTh TOXkaecTBo. OHO BEepHO
oA JI000ro OCTpPOro yrja a.
YT06Bl IIOJYYHUTH BTOPOE TOXKIAECTBO, pasie-

UM 06e YACTH IOJYyYeHHOro TOKAEeCTBa HA COS’ «.
IMonyuum:

sin? a

1 1
+1= nm 1+tgla = .
cos? a cosa ’ g cosZa

Ecsm obe yacTH TOXIEecTBa sin®a + cos’a =1
pas3feinTh Ha sin®a, TO NOJIYyYMM TpeThe TOXKIAECTBO:

1 1
1+ s = 5 -
tga sin“a

3HaYeHNe 3THX TOXKAECTB 3AKJIOYAeTCHA B
TOM, YTO OHM ITO3BOJIAAIIOT, 3Has OAHY M3 BeJMYUH Sin a,
cos o wiHn tg o, HAUTH OBe Apyrue.

3amaua (63).

Briuuncinte 3HaueHMsa sina u tgo, ecuam

9

cos 0L =

Pemenne.

Tak xak sin®a + cos?a = 1, To

- C
A a2y Al (B 12
sin o ="V1 —cos*a \/1 (13) 13" Puc. 160
12

sina

tga= =—.

cosa 5

69. 3HaueHHMsA CHHYcCA, KOCHHYycCa
H TaHreHCca HEKOTOPBIX YTJIOB

Teopema

JAaa mo60oro ocTtporo yria o

o

90%

sin (90° — a) =cos a, cos (.. — a)— sir o
Jloxa3aTeJsCcTBO.
ITycte ABC — npAMOYroJIBHBIN TpeyroJib-

HUK C OCTPBIM YIJIOM o npMm BepuminmHe A (pmc. 160).
Toraa ocTprlii yroa npu BepmuHe B pasen 90° — a. Ilo
onpeaeIeHUIO

o BC _Ac
sina =——, cosa=—,
sin(90°—a)=£, cos(90°—a)=%,

921
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W3 BTOpOrO M TpeThEro pPABEHCTB NOJYy4Ya-
em sin (90°— a) = cos a. 3 mepsoro m ueTBepTOro
paseHcTB moaydaeM cos (90°— a) = sin a. Teopema
HOKAa3aHA.

Hailidem cunyc, xocunyc u manzenc yzra
45°. JIna oTOr0 HmOCTPOMM HNPAMOYIOJBLHEIM TpeyroJb-
HHMK C OCTpPHIM yrjaoMm 45° (pmc. 161). Bropoi ero ocr-
pHIA yroa ToXe papeH 45°, MOSTOMY TPeYIroOJBHHMK PaB-
mobeapenrni#i. IlyeTh KaTeTH TpPeYroJNBHMKA PABHH d.
Ilo Teopeme IIndaropa rumorenysa OGyaer aV2 . Haxo-

JTHM. r
2

sin45*=—2— == -2

a¥2 V2 2

cos 45" = 1 V2

oz vz 2’ w4T=g=l

Haiidem cunyc, xocunyc u mamnzenc yz2iaa
30°. BosbMeM paBHOCTODOHHHMII TpeyroJpHHK ABC
(puc. 162). IIposeneM B HeM MexuaBy AD. Ona Oyzer
6uccexTpucoil B BHcoToi. IlosTroMy TpeyroneEmk ABD
NPAMOYTONBHEIN ¢ OCTPBLIM YIJIOM IpH BepiumHe A, paB-
HEM 30°. IlyeTh @ — CTOpPOHA DPaBHOCTOPOHHErO Tpe-

yroaesamKa. Torza BD-—;-. ITo Teopeme IIndaropa

AD=\IAB’—BD’-V¢:’_—(§- “f .

3HaunT,

Puc. 162

8 K 1ce



70. HaMeHneHnne cuHyCca, KOCHHYC:
M TaHreHCa NPH BO3PACTaHMM YI.I:

IIpH o.__.. <TAHHK OCTPOrO yriia Sin o M { ' == '~rmaa
TAIOT, 8 COS O yOnIBaer.

Jloxa3aTessCTBO.

ITyetr a n P OCTpBIE€ YIJIbI, IPHYEM
a < B. OTnoxuM yrisl o ¥ B or noaxynpsamoii AB B on-
HY noayiockocTsk (puc. 163). IIpoBemem uepes TOYKY
B npsimyio, nepneHaMKyJaApHYI0 AB. OHa nepecekxaer
CTOpPOHEI Hamux yryioB B Toukax C m D.

Tak kak a < B, To Touka C JIEXKUT MEXKAY
ToukaMiu B m D. Ilostomy BC < BD. A 3HaYuT, N0
CBOMCTBY HAKJIOHHBLIX, IIPOBEJEHHBLIX M3 OMHOM TOYKM K
npamor, AC < AD.

TO

T __ AB _
aK Kak cosa=—-~, cosf3 = 2D’
cos o > cos 3, T. e. IPM BO3PACTAHMM YIJjia KOCHHYC

yOBIBaET.

Puc. 163

Tak kak sina = V1 —cosZa, , 8 cos a yOBI-

BAeT IIPH BO3PACTAHMM YIJia, TO Sin o BO3pacTaerT.

sina
cosa

Tak kak tga= ¥ sin o Bo3pacTaeT, a

cos o yOBIBAaeT IIpM BO3pPACTAHMM O, TO tg o Bospacra-
€T P! BO3pacTaHMM co. TeopeMa HOKasaHAa.

oM R N e

=

KoHTpoabHBIE BONIPOCH

IaiiTe ompejiesieHHe KOCHMHYCA OCTPOrO yIJia NMpPAMOYrOJIbHOTO Tpe-
YIOJILHUKA.

JToKka)KuTe, YTO KOCHMHYC YIJIa 3aBHUCHT TOJILKO OT I'PAaAyCHOM MephI
yI.la 1 He 3aBHMCHUT OT PACIIOJIOXKEHHUS M pasMepoB TPeyroJbHUKA.
Jokaxxute teopemy Iludaropa.

JIoka)kuTe, YTO B IPAMOYTOJILHOM TPEYroJIbHMUKE T'MIIOTEeHy3a 60JIb-
me J11o60ro M3 KaTeToB.

JokaxuTte, uTo cos a < 1 anA ocTporo yrJja a.

JloKasxuTe, YTO €ecAM M3 OQHOM TOYKHM K IIPAMOM IIPOBEAEHBI nep-
NEeHOUKYJIAP M HAKJIOHHBIE, TO JiI06aA HAKJIOHHaA OOJIbINE NepIeH-
IUKyJIApa. PaBHbEIe HAKJIOHHBIe MMEIOT PABHBIE NNPOEKIMH, U3 ABYX
HAKJIOHHBIX 06OJibllle TA, Y KOTOPO¥M IpoeKmusa OoJblire.

JIoKaX1NTe HepaBEeHCTBO TPEYroJIbHHKA.

JIoKa)KNTe, YTO B TPEYroJbHMKE Ka)KJasi CTOPOHA MEHbIIE CYMMEI

ABYX APYTHX CTOPOH.
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10.
11.

12.
18.
14.

3.

8.
9.

10.
11.
12.

JafiTe onpeneseHNA CHHyca H TAHTeHcA ocTporo yria. IloxaskuTe,
YTO OHH 38BHCAT TONBKO OT IrpafycHOR MepHl yIJa.

Kak BHIpaskaeTca KaTeT IPAMOYTOJRHOTO TPEYTOJNBHHKA 4Yepes I'd-
NOTEHY3Y M OCTPHit yros, Yepesa OCTphIf yron m Apyroii Katetr?
IoxaxuTe Toxmecrsa: sin’ a + cos® a = 1;

1+tgla= SR I T S——

cos2a ’ tgza gina

JlokaxxuTe, UTO ANA JI060ro OCTpPOro yria o

sin (90° — a) = cos a, cos (90° — a) = 8in a.

YeMmy paBHHI 3HAYEHHA CHHYCA, KOCHHYCA H TaHreHca yraos 30°,
45°, 60°?

Jlokaxxmre, uTO Sin 0 B tg o BO3PACTAIOT NPH BO3PACTAHWH OCTPO-
TO yIyia o, 8 COS O YORIBaeT.

3anaun

IIyakr 62

ITocTpoitTe yrosa, KOCHHYC KOTOpPOro pabeH: 1) %; 2) i; 3) 0,5;
4) 0,8.

IIyaxT 63

Y npAMOYroJIBHOTO TPEYrOJNBHHKA 38JAHEI KaTeTH @ H b. Haiixm-

Te THIIOTeHy3y, ecam: 1) a = 3, b = 4; 2) a = 1, b = 1;

3)a=05,b=86.

Y npsAMOYronbHOrO TPEYroJLHHKA 38JaHBI THOOTEHY38 ¢ H Ka-

TeT a. Haliagnte BTOpOIi Kater, ecnm: 1) c = 5, a = 3; 2) ¢ = 138,
=5;3)¢c=6, a=0>b.

IlBe CTOPOHBI NMPAMOYTOJBHOIO TPEYIOJBHHKA DABHHI 3 M H 4 M.

HaiizuTte TpeThio cropory. ([IBa ciayuas.)

Moryr M CTOPOHH NPAMOYTOJBHOIO TPEYTOABHHKA OBLITH IpOnoOp-

OHOHAJBHEI yHcaaM 5, 6, 77

HaliauTte cTopoHY poM6a, €CJIH €ro AHAroHaAH paBHHI: 1) 6 cM &

8cum; 2) 16 ;M 30 am; 3) 5 M u 12 M.

CropoHEl npaMoyronsHHKa 60 cM m 91 cm. Yemy paBHa Auaro-

HAIB?

Jnarosansr KBaagpaTa a. deMy paBHA CTOPOHA KBaapaTa?

MoKHO JIM M3 KPYIJIOTO JIHCTA JKeJe3a amaMeTrpoMm 1,4 M BHIpe3aTh

KBAApaT co CTOpoHO# 1 m?

HaiizuTe BHICOTY pPaBHOOOKON Tpamemuu, Y KOTOpPOH OCHOBAHHA

5 M u 11 M, a 60KOBafg cTopoHa 4 M.

HajinuTe MeauaRy paBHOOGEAPEHHOTO TPEYIOJHLHHKA C OCHOBAHHEM

a u 6oxoBoitl cTopoHOM b, IPOBEIEHAYIO X OCHOBAHMIO.

MoryT nu ysuaeTs APYr ApPyra KOCMOHABTHI, JIeTALIHME HAJ IOBEPX-

HOCTBIO 3eMyaH HA BhicoTe 230 KM, ecilH paccTOHHEe MEXAY HHMH

mo npamoit pasEo 2200 xM? Paamyc 3emmm paserR 6370 km.
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13.
14.

15.

16.

17.
18.

19.

8 B

28.

B paBHOCTODOHHEM TpPEYTOJNBHHKE CO CTOpPO-
HOM a HAWAuTe BHICOTY.
Hannl orpeskn a 1 b. Kak nmocTpouTs oTpe-

sox: 1) Va?+b?; 2) \’az—bz, a>b?

Jasnsl orpeskH @ ¥ b. Kak mocTpoHTEs oTpe-
sok x="Vab ?

Mewny nsyMs GabpHYHLIME 3RAHHSAMH yC-
TPOEH ITOKATHIH ceynod AnA Nepenadd MaTe-
puanoB. PaccToarue Mexay 3gaHHAMH paB- Puc. 164

HO 10 M, a KOHOEI xeno6a PACIIONOMCEeHN

Ha BeicoT™= 8 M 1 4 M Haj 3emueli. Haliagnre aamry xenoba.
JoxaKHuTe, UYTO €CAH TPEeYroJbHHK HMeeT CTOPOHH a, b, ¢ u

a® + b = ¢2, 170 yros, nporTmBoNemAIMIt CTOPOEE ¢, MPAMOIL.
Yemy paBeH yroJl TpPeyroJisHHKa co cTopoHamMu H, 12, 13, npotm-
Boneykanmit cropore 137

IlyakT 656

Ha ctopore AB tpeyroabEuka ABC Baata Touka X. Jloxaxkmre,
yT0 oTpe3ok CX memmine no Kpaiimeit Mepe oAHo#M m3 cTopoH AC
unm BC.

JOoKa)KHuTe, UTO PACCTOAHHME MEMOy JIOORIMH ABYMS TOYKAMH HA
CTOpOHAX TpeYrolhHMKA He Gosbie Gonbieil M3 ero CTOPOH.
Janm npaMasa um Touka C Ha paccrosHm® h or aToii mpamoi. [o-
KasKHTe, YTO H3 TOYKH C MOXKHO NPOBECTH JABe H TOJNBKO ABEe HA-
KJIOHHBIe JymHE I, econ [ > h (puc. 164).

JokaxkuTe, 9YTO NpAMAA, OTCTOALIAA OT IEHTPA OKPYXKHOCTH HA
paccrosdHHe, MeHbINee PAAMyca, IIePeCeKAeT OKPYXKHOCIL B ABYX
TOYKAX.

IlyaxT 66

Jokasxure, uTo mobaA xopza OKPYMHOCTH He Oosplle AuaMeTpa M
PaBHA THAMETDY TOJMBKO TOIZA, KOTAA CAMA ABIAETCA AHAMETPOM.
Hoxaxkure, 4To TOYKM A, B, C nexaT Ha oAHON npAMOM, ecam:
1)AB=56mM, BC=T7TmMm, AC = 12 M;

2) AB = 10,7, BC = 17,1, AC = 6,4.

JokaxuTe, YTO JNI06AA CTOPOHA TPEYTOABHHKS GoJbIne PASHOCTH
ABYX APYTHX €ro CTOPOH.

MoskeT MH y NapaLIeIOrPpAMMA CO CTOPOHAMH 4 c¢cM M 7 cM ofHa
H3 auaroHaseil 6nIThr paBsHoil 2 cM?

B TpeyronnrHuke ozHA cTOpOoHA paBH¢ 1,9 M, a apyraa — 0,7 m.
HailiguTe TpeThIO CTOPOHY, 3HAA, YTO €€ AJHHA PDABHA IIEJIOMY YHC-
Ay MeTpOB.

Jokaxkure, YTO MeAHAHA TpeyronbHHKa ABC, npoBesieHHas H3
BEPIINHE A, MeHEIIe NONycyMMBI cTopoH AB m AC.
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29.

31.

32.

37.

38.

39.

40.

HMaBecTHO, YTO AMATOHANH YeTHIPEXYTIOJBHMKA nepecexaiorcs. llo-
Ka)XKHTe, YTO CYMMA MX AJIHH MeHbIIe LIepuNMeTpa, HO Goinme mo-
AYIEePNMeTPa YeTHPEeXYroJLHEKA.

Otpesku AB n CD nepecekalorca B Touke 0. Jlokaxkure, YTO CyM-
MAa paccTosHHNA oT Jiofo#f ToYKH miocKocTR o Todek A, B, C n
D me menpwie yveM OA + OB + OC + OD.

Ha npaMonuueiiHoM mocce Tpebyerca yka3saTh MecTO ABTOOYycHOH
OCTAHOBKH TAK, YTOOR CYMMA DACCTOSHHI OT Hee A0 HACEeJeHHBIX
nyHKToB A u B O6rnina HammeHbinel. PaccMoTpuTe ABa cayuas:
1) HaceneHHBIe MYHKTH PACHOOJIOXKEHBI IO PA3SHEE CTOPOHEI OT IIOC-
ce (puc. 165, a); 2) HaceseHHNEe NYHKTH PACIONOMKEHH IIO OAHY
cTopoRy OT mocce (pmc. 165, 0).

MoryT JH CTOpPOHEI TPEYrojJbHHKA OHITH O)
NPONOPIMOHANLHEl quciaam 1, 2, 37 B

JokaxxuTe, UTO B TPEYrOABHHKE KAMIAAA

CTOPOHA MeHbIlle NOJOBHHHE NepHMeTpA.

BRYTpDH OKpY)XXHOCTH pagmyca R B3ATa TOY-

Ka HA paccrosHum d oT neHTpa. HaiiauTte A
HanboJipllee U HAUMEHBIEE PACCTOAHHA OT
3TON TOYKH AO TOUYEK OKPYIKHOCTH.

Bre okpymxHOCTH paaumyca R B3aTa Touka
HA paccroaHuH d or menTpa. Haitanre Ha- 6)
ubonpmee U HAMMEHBbIIEE PACCTOAHHA OT
3TOM TOYKH A0 TOYEK OKPYXHOCTH.

MoryT n1H mepeceKATHCS OKPYKHOCTH, IIeH-
TPH KOTOPHX HAXOAATCH HA PACCTOAHHH
20 cM, a paguyce paBEH 8 cM m 11 cm?
O6BsACHATE OTBET. A
MoryT A mDepeceKaThCHA OKPYYKHOCTH
panuycamu 6 cM 1 12 cM, IEHTPH KOTOPBIX
HAXOAATCHA HA paccrosHuH 5 cM? O6pAcHm-
Te OTBET.

HJokaxmTe, uTO B 3agave 36 OKpy:KHOCTH
HAXOAATCHA ORXHA BHe ApPYyroii, a B aagaue 37
OKPDYKHOCTh paguyca 6 cM HaXOZWUTCA BHY-

TPH OKPYXHOCTH paguyca 12 cmM.
MoryT nu mepeceKaThCs OKPYXKHOCTH C pa-

amycamum K, m R, B paccTosHHeM MeM Ay
nenrpamu d, eca R, + R, < d? a
JJasEm TpH NOJIOKHTENBHBEIX YHCIA a, b, ¢, D
YAOBJIETBOpAIOIIHE ycJoBHAM 8 < b € ¢ <
< a + b. Joxaxnre mocaeKoBATEABHO YT-
BepIACHHSA:

Puc. 165

B

C A

Puc. 166
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41.

43.

g 8

51.
52.

2) cyiecTByeT NpAMOYTONBAEI TpeyroasEuKk BCD, y koroporo ru-
2, .2_;2
% (puc. 166);

3) tpeyronsamx ABC, y xoroporo BC = a, AB = ¢, a paccroaHHe
c2+a2-p2
2c
JaBEEl TpH NOJNOXKHTENBHHX uHcaa a, b, ¢. okaxkure, 4TO ecam
KXk goe M3 9THX 4YHMCeN MeHbINe CYMMEl ABYX APYTrHX, TO CYIECT-

BYeT TPEYroJIbHMK €O CTOpPOHAMH &, b, c.

MoXHO JH NOCTPOUTH TPEYTONBHHK CO CTOPDOHAMH:

1)a=1cm, b=2cmM, ¢c = 3 cm;

2)a=2cM, b=8cM, c =41 cMm;

3)a=3cM, b="TcM, ¢c =11 cm;

4)a=4cM, b=56cmM, ¢c =9 cMm?

JaHEl ABE OKPY:KHOCTH ¢ pagmycaMu R, R, u paccToaHHeM Mex-
ay neatpamMn d. JlokaxknTe, 4TO eciM Kaxkxoe u3 ymucen R,, R, u

d MeHBINe CYMMBI JIBYX APYTHX CTOPOH, TO OKDY3KHOCTH II€peceKa-
I0TCA B ABYX Toukax (puc. 167).

norenysa BC = a2, a xarer BD=

BD paBHO , HMeeT cropony AC = b (puc. 166).

Ilyaxr 67

¥ npAMOYronBHOrO TPEYroNLHHMKa ONMH KaTer paBeH 8 cM, a cH-
HyC IOpOTHBOJemxKallero ey yriaa pases 0,8. Haliaure runoTenysy
H ApYyroyl KaTer.

B npaMoyrolsHOM TpEYroJbHHKE THIIOTEHY38 DAPHA @, 8 ONHH H3
OCTPEIX yrnoB a. Haiizure ApYroi oCTpHIi yron M KaTerhl.

B npAMOyrolsHOM TpPeyroJbHHKE KATET paBeH d, & NPOTHBOJIEMKA-
l:ma@ emy yroa o. Haiimute BTOpOit oCcTpHIf yroJs, nmpoTHBOJEXA-
IIAH €My KATeT H I'HIOOTeHY3y.

B npaAMOYroJIbHOM TpEYrOJBHHKE AAHHI T'HIOOTEHY3A ¢ H OCTPHIH
yron o. HalizuTe KaTeThl, X NPOEKOHH HA TFHIIOTEHY3y H BRICO-
Ty, ONYIEHHYI0O HA THNOTEHY3Y.

1) Haiiaure sin 22° sin 22°36'; sin 22°38’;
sin 22°41’; cos 68°; cos 68°18’; cos 68°23'.
2) Haiigure yron x, ecm sin x = 0,2850;
g8in x = 0,2844; cos x = 0,2710.

HaiinnTe 3HAYeHHMA CHHYCA H KOCHHYCA yT-
noB: 1) 16°; 2) 24°36'; 38) 70°32'; 4) 88°49".
Haﬁ.nn're BEJIMIMHY OCTPOro yraa X, ecid:
1) 8in x = 0,0175; 2) sin x = 0,56015;
3) cos x = 06814' 4) cos x = 0,0670.
Haiigure sHavyeHHe TaHreHca yriaa: 1) 10°;
2) 40°40'; 3) 50°30; 4) 70°15'.
HaliauTe ocTpeill yroa x, ecnm: 1) tg x =
= 0,3227; 2) tg x = 0,7846; 3) tg x =
= 6,162; 4) tg x = 9,254. Puc. 167
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33.

59.

61.

62.

BricoTa paBHOOGEIPDEHHOrO TpEeYroJdLHHKA @
paBHa 12,4 M, a ocHOBaHHe 40,6 M. Haii-

AUTe YIALl TPEYrodbiauKa U GOKOBYIO CTOPO-

HYy.
OTHoIleHNe KATETOB NPAMOYIOABHOTO Tpe-
yronbnmca pasro 19:28. Haliaute ero yr-

C'roponu NpAMOYIroJbHHKA paBHM 12,4 m

26. Haiizute yron Mexay ANATOHAJIAMH.

HJuaronanu pomGa paBHH 4,73 m 2,94.

Haiianre ero yriei. o

Cropora pomb6a 241 M, Bricora 120 M. Haii-

AUTE YIAHL.

Pammyc oxpyxkHOCTH paBeH 5 M. U3 ToukM, p,. 168

orcroawme#t or neHTpa Ha 13 M, npoBeaeHH

KacaTenbHele K OKpy)xHocTH. Halinure anu-

HEl KACATEJBHEX H YIroJ MeXJy HHMH.

TeHBL OT BepTHKANBHO CTOAIIErO IMIECTa, BHICOTA KoTOpOoro 7 M, co-
crapnsaeT 4 M. BrlpasuTe B rpagycax BHCOTY COJIHOA HAJI TOPH30H-
ToM (puc. 168).

OcHoBalne paBHOOEAPEHHOr0 NMPAMOYTrONBHOTO TPEYTOJHHHKA PAB-
HO a. HaliazuTe GOKOBYIO CTOpDOHY.

HalizinTe Hem3BeCTHBIE CTOPOHHI H OCTDHI€ YIJIEI NMPAMOYTOJABHOIO
TPEeYroNbHHKA NO CAEAVIOIHM XAHHLIM:

1) mo aBymM kKaTeram: a) a = 3, b=4; 6) a=9, b=40; B) a= 20,
b=21;r)a =11, b = 60;

2) o ranoTenys3e M xaTeTy: a) c= 13, a = 5; 6) c = 25, a = T;
Blc=17, a =8; 1) c = 85, a = 84;

3) 10 r'MNOTEeHy3e H OCTPOMY yray: a) ¢ = 2, a = 20°; 6)c=4
a = 50°20'; B) c = 8, a = 70°36; r) ¢ = 16, a = 76°21;

4) o XaTeTy M IPOTHBOJEKAINEMY Yray: a) a = 8, a = 30°27;
6)a=05,a0=40°48;B)a =7, a = 60°35; r)a =9, a = 68°.

ITyaxT 68
YupocTuTe BHIDAXKEHHA:
1) 1 - sin® o 2) (1 - cos a) (1 + cos a);
3) 1 + sin® a + cos® a; 4) sin a - sin « cos® a;
5) sin* a + cos* o + 2 sin® a coe® a;
6) tg° a - sin® a tg® o; 7) cos® a + tg® a cos® a;
ol 1
8) tg® o (2 cos® o + sin® a — 1); g) l-otwa
00820.
Briuncnure 3naqenml sin a. u tg o, ecoam:
1) cosa=—: ; 2) cos a—— 8) cos a = 0,6.

18 °
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70.

71.

72.

78.
74.

HaiiguTte cos a u tg a, ecan:

1) sina =+ 3 ; 2) gina = TR

3) sin o = 0,8.
HocTpoiiTe yron o, ecid H3BeCTHO, HTO:
1) coaa—i, 2) sma-—- 3) sin a = 0,5; 450
N

4) tga-— 5) tg a = 0,7.
Puc. 169

IlyexT 69

B npsMoyronnHoM TpeyroJilbHHKe ¢ THOOTeHY30H a M yraom 60°
HAliIHTe KATET, NPOTHBOJIEKAINUN STOMY YIIy.

Halinute pajuyc r OKpDY)XHOCTH, BIMCAHHOM B DABHOCTOPOHHMH
TPEeYroLHHK CO CTOPOHOM a, M paauyc R OKpY:XHOCTH, ONHCAHHOM
OKOJIO Hero.

B TpeyrolpHHKe OJMH M3 YIVIOB IIDH OCHOBAHHMH paBeH 405°, a BEI-
coTa AenuT ocHoBaHUe Ha 4dYacTH 20 cM u 21 cm. Hailigure 66mn-
myio 60KoBy10 cTOpoRY' (puc. 169).

Y TpeyrolbHHKA OfHA M3 CTOPOH paBHa 1 M, a npHAe)Kalue K Heif
yraul paBEE 30° m 45°. HaiiauTe Apyr#e CTOPOHEI TPEYrONLHHUKA.
JIuaronajis NpAMOYroAbHHEKA B 2 pasa Oosbile OXHON H3 €ro C¢TO-
poH. HailiauTe yrael MexAy ANATOHANAMHM.

Juarosanm poaba paBpHH a M avs. Haiimute yran pomba.

IlIyaxr 70
Kaxoit u3 yrnos 6onmpmme — o mym B, ecan:

1) sma=%, sinfp = : 2) sma——g-, sin B --E-;
3) oosa=%, cos[3=%; 4) cos o = 0,75, cos B = 0,74;

5) tg a = 2,1, tg B = 2,5; 6) tga——, tgﬁ——?

¥ npaMoyroasEOro TpeyroJsEEKa ABC yroa A 6onmime yraa B.
Kakoif n3 xateroB Gonbme — AC nmm BC?

¥ npsamMoyronsHOro rTpeyronsEuka ABC xarer BC Gonbmie xarera
AC. Kaxoii yron Gonemme — A uam B?

!YHorna B DNPOM3BOJBHOM TPEYTOJBHEMKE, HEOGA3ATENBHO paBHOGeApeH-
HOM, CTOPOHA, NMPOBEACHHAS TOPH3OHTAJBHO, HA3RIBACTCH OCHOBAHMEM, 8
AiBe Apyrue — GOKOBRIMH CTODOHAMM, K&K B JAHHON 3ajage.

9 9 Teopoya Hudacopa



1 IlekapTOBbI KOOPAMHATEI Ha IIJIOCKOCTH

71. OmnpepeneHHe AeKapTOBBIX KOOPAMHAT
IIpoBenem Ha mockocTH dyepes Touky O nBe
B3aMMHO NEPHEeHAVKYJISAPHBIE NPAMEIE X H J — OCH KO-
opauHAaT (puc. 170). Ock x (0HA OOBIYHO IOPHM3OHTAJb-
Has) Ha3bpIBaeTcsa ochbli0 abcumce, a och Y — OCBIO OpAM-
HaT. Toukoil mepeceuenuss O — HAYaJIOM KOODAMHAT —
Ka)Xxaasa M3 oceil pa3buBaeTcs Ha JABe ITOJyocH. YcJo-
BHMCS ONHY H3 HHMX HASBLIBATHh NOJOXHTEJILHONM, OTMe-
Yyafg ee CTPEJIKOi, & ApPYryid — OTPHMUATeJhHOM.
Ka)xnoii Touke A IJIOCKOCTH MBI COIOCTA-
BMM NApy 4YMCeJ — KOOPAMHATHI TOYKH — abcruccy (x)
M OpAMHATY (Y) MO TAKOMY IIpABHJY.
Yepes TOuKy A mpoBeieM MNPAMYIO, apaj-
JenbHYI0 ocu opauHAT (puc. 171). OHa mepeceueT och
abcnucc x B HeKoTOpOoM Touke A,. AbGcimccolt Touku A

MBI OyZleM HA3BIBATH YHCJIO X, 80COJMIOTHAS BeJHYHHA
KOTOPOro paBHA PACCTOAHMIO OT TOYKHM O [0 TOUKH A,.

9rto umcyno OyneT MOJIOKWTEJBHBIM, €cliM A, NpuUHajie-

JKHUT IOJIOXKUTEJBHOM ITOJIYOCH, M OTPHMIIATEJBHBIM, €CJIH
A, TIpMHaAJIeKUT oTpHIaTeNbHOII nmosnyocu. Ecim Touka

A 51eKUT HA OCH Y, TO MOJIaraeM X pPaBHBIM HYJIO.
Opnusara (y) ToukM A omnpepesigeTcA aHa-
JormyHo. Yepes TOYKy A mpoBeleM NpAMYIO, NapaJ-
JenbHYI0 ocu abcouce x (cm. puc. 171). OHa mepeceueTt
OCh OPAMHAT Y B HEKOTOpON Touke A,. OpaMEATOM TOY-

KH A Mbl 6yzieM Ha3bpIBATH YHCJO Y, abCOJMIOTHAA BeJH-
YUMHA KOTOPOro paBHA PACTTOAHHIO OT ToYKHM O A0 TOY-
KH Ay. 310 yucyio OyAeT IOJOXKHTENBHBIM, €CJH Ay

ONPUHAAJNEXKHUT IOJOMHUTEJbHON MHOJIyOCH, U OTPHIA-
TeJIbHBIM, €CJIM A, NPMHAJIEKUT OTPHLATE]HLHON moy-

ocu. Eciin Touka A ne)XHUT Ha ocH abcimucc x, TO IIoJa-
raeM Yy paBHHIM HyJI0. KoopaMHATEI TOYKH OylaeM
3aIIMCHIBATh B CKOOKA&X pAnOM ¢ OYKBEeHHBIM O0OO3HAaYe-
HUEM TOYKHM, Hanpumep: A (x; y) (Ha nmepBoM MecTte a6-
ciucca, Ha BTOPOM — OpPAMHATA).

Ocu xoopaumHAT pasbHUBAIOT NJIOCKOCTH HA
yeTbipe yactu — vetBeptm: I, II, III, IV (pmec. 172).
B npenenax oxHoit yeTBepTHM 3HAKH O0EMX KOOpDAUHAT
COXPaHAIOTCA W HMEIOT 3HAYEHHUS, YVKA3aHHBIE HA pH-
CYHKe.
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Touxm ocu x (ocm abGcmmcc) mMeloT paBHEIE
By/io opamEaTH (¥ = 0), a TouKH ocH y (ocH opAMHAT)
HMeloT paBHEIe Hymio abcmueckl (x = 0). ¥ Hagana xo-
opAMHAT abcrucca M OpAHHATA PAPHBI HYJIO.

IlnockocTh, HA KOTOpO¥ BBEeZleHHI ONMMCAH-
HEIM BEIIIIe COOCOOOM KOOPAMHATEHI X ® Y, OyAeM HA3H-
BATh TMNOCKOCTHI0O xY. IIpOM3BONBHYIO TOUKY HA 3TOl
IJIOCKOCTH ¢ KOODAMHATAMH X M Yy OyaeM mHoraa ob6o-
3HAYATL NpocTO (X, y¥). BBeeHHEREIe HA NMJOCKOCTH KOOp-
OAHHATHL X B I HASHIBAIOTCA AEKAPTOBRIMH I10 MMEHH
P. llexapra, K0TOpDHI BHEpBEI€ IPHMEHHJ HX B CBOHX
HCCHeAOBAHHAX.

3anaua (9).

Hane Touxm A (—3; 2) u B (4; 1). Hokaxu-
Te, YTO OTpe3oK AB nepecexaeT oCk OPAHHAT, HO He IIe-
pecexaeT och abcimce.

Pemenne.

Ochs y pasbuBaeT NMAOCKOCTH XY HA ABE IIO-
aynnockoctTH. B oxHoif nmonynnockocTH aGcmmceckl TO-
9eK IIOJIOKHTENBHBI, & B APYroi — oTpHnaTenbHH., Takx
KaK y Touex A H B abcuucchl MpOTHBONONOMKHEIX 3HA-
KOB, TO TOYKH A ¥ B 5nexxaT B pasHRIX NOJAYILIOCKOC-
TsaX. A 3TO 3HAYHT, YTO OTpe3oK AB mepecekaeT och Y.

Ockr x Takixe pasbMBaeT IJIOCKOCTL XY HA
IBe MOJNYIJOCKOCTH. B ofjHOII mMONynnoCKOCTH OpAMHA-
Thl TOYEK IOJIOYKHTEJBHEI, & B APYroii — oOTpHIOATENb-
HEL. ¥ ToueKk A u B opAHHATH OHOTO 3HAKA (YIOJOMH-
TeJAbHH). SHAUHT, TOUKH A H B Jnexar B oOJHOM
MOAYILIOCKOCTH. A ClefOBATENBLHO, OTpPe3oK AB me me-
PECEKAEeTCA ¢ OChIO X.

72. KoopauMBaThI cepeIHHB OTpe3Ka
Ilycts A (x,; y,) B B (x,; y,) — ABe mpo-
H3BoAbHBIE TOYKH B C (x; ) — cepefHHA OTpesKa AB.
HaiineM koopauBATH X, ¥ ToukH C.

PaccMoTpEM cHagaJa caydaii, KOrAa oTpe-
30Kk AB He nmapaJUieJieH OCH Y, T. €. X; # Xx,. IIpopeaem

vepea Touku A, B, C npsaMeie, nmapajjelbHEle OCH ¥
(puec. 173). Oru nmepecexyT ock x B Toukax A, (x; 0),

B, (x4 0), C, (x; 0). ITo Teopeme Paneca Trouxa C, Gy-
AeT cepefHHOM oTpe3ka A,B;.

Tax xak Touka C, — cepefHHAa OTpe3Ka —

A,B,, 10 A,C, = B,C,, a 3naumnr, lx — x| = |x - x,. Or-
clofia clefyer, 9Yro Mbo X — X; =X — X,, AW60 x — x; =
= — (x — x,). Ileppoe paBeHCTBO HEBO3MOYKHO, TAK KaK
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x, # x,. IloaToMy BepHO BTOpOe. A H3 Hero NojJyuaeT-

ca opMyna x=—;

Ecru x;, = x,, T. e. orpeaok AB napanne-
JiIeH OCM Y/, TO Bce TPM TOYKHM A,, B,, C, uMeloT oagHY M
Ty e abcruccy. 3HAUMT, GOpMYSa OCTACTCA BEPHOH H
B 9TOM CJyuae.

OpouHaTa TouKkH C HAXOAMTCH AHAJOTHYHO.
Yepes Touxu A, B, C nposoaAaTeca npAMEIe, NMApaJieNb-
HHe ocu X. Ilosmyuaerca dopmyna

ity
] 2 -

3anaga (15).

JlagEBl TpM BEPIOIVHE IapaniejorpamMmMa
ABCD: A (1; 0), B (2; 3), C (3; 2). Haiigure xoopau-
HATH BepIIHHEHN D M TOYKH mIepeceuyeHHs AHATOHAJEMN.

Pemenne.

Touxa nepeceyeRMs AHAroHagell sBNAEeTCH
cepenmEO Kaxpoii ma Aux. IlosToMy OHa siBARAETCA Ce-
peamHO#t oTpeska AC, a 3HAYNT, HMeeT KOODAMHATH

1+38 0+2_1
2 2 *

Teneps, 3HAA KOOPAMHATHI TOYKH mepeceye-
HHA JUAroHajeli, HAXOAHNM KOOPAHHATHI X, I Y€TBEpPTOM
BepmiuHEL D. Ions3yfack TeM, YTO TOYKA NEpPeCeYeHHSA
AuaroHajsell ABnsercA cepeauHO oTpesxa BD, mmeem:

2+x 3+y
2 ~ % —3 - L

Orciona x = 2, y = -1.

=2, y=

73. PaccrosEMe MeZKAy TOYKAMH

IlycTh HA NUIOCKOCTH XY AAHBI ABE TOUKH:
A, ¢ KOOpDAWHATAMH X,, ¥, H Ay C KOODAUHATAMH X,, Vs.
BripasmM pACCTOAHME MEXAY TOYKaMH A, m A, vepes
KOOPAHHATHI 3THX TOYEK.

PaccMoTpuM cHauana ciydail, Korga x, # X,
H Y, # Y,. IIpoBenem uepes Toukm A; m A, IpAMEIE, NA-
paanenbHBIe OCAM KOODAWHAT, M 0003HAYHM 4Yeped A
TOYKY HMX IepeceueHmA (pmc. 174). PaccTosEme Mexay
Toukamm A H A, paBHO ly, — yJl, a paccrosEme mMemcny
Touxamu A u A, pasHo |x, — x,. IIpumenssa x mpamo-
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YrOJNBHOMY TPEYronbHUKY AA;A, Teopemy Ilmdaropa,
IOy YnM:
d® = (x; — x)* + (1, — ¥)), (=)

rae d — paccTOsHHMEe MEXAY TOYKAMH A, H A..

Xora ¢popmyna (x) AnNA paCCTOAHHA MEXAY
TOUKAMM BEIBE/IcHA HAMH B OPEANONOEHUH X, # X,
Y, # Yz OHA OCTAETCA BEPHOM M B APYTHX CHAYyYaAX.
HelictBuTensHo, ecnu X, = Xy, Y; # Y, TO d PABHO
ly, — y,l- Tor xe pesysrrar maer m dopmyna (x). Ana-
JIOTHYHO DPACCMATPHBAETCA CAy4al, Korga x; #* X,
Y1 = Yo Ilpu x; = X5, ¥, = Y, TOUKH A,, A, coBnaza-
10T B Qopmyana (x) naer d = 0.

3anaua (19).

HaiinuTe HA OCH X TOYKY, PAPHOYAAJIEHHYIO
ot Touek (1: 2) m (2; 3).

Pemenne,

Ilyers (x; 0) — mckomasa Touxa. Ilpmpas-
HAB pPACCTOAHHSA OT Hee A0 AAHHEIX TOYEK, NMONYUHM:

(x-12+@©0-22%=(x- 2%+ (0~ 3>

Otciona HaxoauM x = 4. 3HAYHT, UCKOMAs
Touka ecth (4; 0).

74. YpapHeHHe OKPYXKHOCTH

YpaseerneM $HTYypH B AEKAPTOBHIX KOOp-
AMHATAX HA IJIOCKOCTH HASHIBAETCA YPABHEHHE C ABYMSA
HEHM3BEeCTHHIMH X H JJ, KOTOPDOMY YAOBJETBOPHAIOT KOOp-
AuHATH n06oif Toukn ¢urypei. 1 obpaTrHo: niobuie aBa
YHCJIA, VAOBJIETBOPAIOINNE 3TOMY YPABHEHHIO, ABAAIOT-
CA KOODAMHATAMH HEKOTOPOH TOYKH (HIYDEHL.

CocTaBUM YpaBHEHHE OKPY>KHOCTH C IEHT-
poM B Touke A, (a; b) u paguycom R (pmec. 175). Bosn-
MeM IIPOM3BONBHYI0 TOUKY A (X; y) HA OKPYKHOCTH.
Paccrosiaue oT Hee A0 neHTpa A, passo R. Keaapar

PACCTOSHHS OT TOYKH A X0 Toukm A, paBen (x — a)® +

+ (y — b)®. Taxum 06pasoM, KOOpEHHATH X, y Kaxpoit
TOYKH A OKPY'XHOCTH YAOBJNETBOPAIOT YPABHEHHIO

(x - a) + (y - by’ = R%. (*)

O6paTHO: mobasa Touka A, KOODAHHATH %O-
TOpoi#t yIOBAETBOPAIOT YPABHEHHMIO (%), NPHHARIEKHT
OKDYKHOCTH, TAK KaK DACCTOSHHE OT Hee KO TOYKH A,
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paBHO R. Orcioza cieayert, 9T0 ypaBpHeHMe (* ) AelicThu-
TENBPHO ABAACTCH YPABHEHHEM OKPY:KHOCTH C IEHTPOM
A, u paguycoM R.

3aMeTHM, YTO €CIH LEeHTPOM OKPYYXHOCTH
fAIBJIACTCA HAYANO KOODAMHAT, TO YPABHEHMEe OKDPYYKHO-
cTH umMeeT BHA: x° + y° = RZ,

3ana4a (30).

Kaxaa reoMerpudeckas QuUrypa 3afaHAa
ypapHeHueM

a2 2
x2+y?+ax+by+ec=0, ——+—°-'—-c>0?

Pemenme.
IIpeobpasyeM AanHOEe ypaBHeHHE CJIEAYIO-
muM ofpasoM:

at o g b
Praxt+ FHP Y+ T =T 7

(o) VG

BuaumM, uTo paccMaTpuBaeMaa ¢purypa — oonpya;noc'm

b
C LeHTpoM ‘%=“{)HpmnycouR= —+——c.

75. ¥Ypasmemme mpamoii

JoxaxeM, 910
mofas NpAMAY B JEKAPTORLIX KOOPNHHATAX X, § HMe-
eT YpaBHeHHe BHIA

ax +by +c= 9, (%)
rae a, b, ¢ — HexoTOphLIe YHCAA, IpHYeM XoTa OB oa-
HO H3 YHcea a4, b He paBHO HYIIO.

Ilycts A — mpomaBosbBEAA mpAMaA HA ILIO-

crocrr xYy. IIposesieM Kakyo-EHOYyAL NpAMYIO, ImepHeH-
AUKYAAPHYIO OPAMOM R. B OTVIOHM HA HeM OT TOYKH

nepecevenus C ¢ npsamMoid h pasanie otpesku CA;, n CA,
(pmc. 176).
IIyets a,, b, — xoopAMHATEI TOYKM A,

Gy, b, — moopauHaTH Teuku A,. Kak MEI apaemM, mobas
Touxa A (X; y) npamoii h paBHOyAAJIeHA OT TOUYeK A, K
A,. ITosTOMY KOODAMHATEI €€ YAOBIETBOPSAIOT YPABHEHNIO

(x -8,  + (y - b)° = (x - a,))* + (y - b’ (*%)  Pyc. 176
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O6paTrO: ec/iM KOOPAWHATHI X M J KAKOM-
HHOYAb TOYKH YIOBJETBODAIOT YPABHEHHIO (%% ), TO 9TA
TOUKA PABHOYAAJNEHA OT TOYeK A, n A,, & 3HAYAT, NpH-
HagnexxuT npamoX h. TakuM o6pasoM, ypaBHeHHE ()
ABNAETCA YpaBHeHueM npamoi . Ecau B 9TOM ypaBHe-
HHHM PACKPRITH CKOGKH M IepeHecTH BCe WIeHhI YpaBHe-
HHA B JIeBYIO €r0 YACThb, TO OHO NPHMeET BMA:

2(a; — a))x + 2(b, — by + (a2 + b — al - b3 = 0.

O6osunavasa 2(a, — a,) = a, 2(b, — b)) = b,
aé + b2 - a2 - b2 = ¢, nonyuaem ypasnenme (x). Ilc
Kpaiineii Mepe ofHO M3 ymcen ¢, b He paBHO HYJIO, TAK
KAK TOYKH A, U A, pasnauvHEl. YTBEpeHHEe NOKASAHO.

Janaua (35).

CocTaBbTe YypaBHEHHEe IpAMoOl, KotTopas
npoxoguT uepe3 Touku A (—1; 1), B (1; 0).

Pemenue.

Kax MBI 3HaeM, Hallla MpAMAA MMEeT YpaB-
HeHue Bupa ax + by + ¢ = 0, Touku A u B nexar Ha
npAMOi, a SHAYHT, HX KOOPAHHATHE YAOBJIETBOPHAIOT
9TOMY YPABHEHHIO.

IlopcTaBnasaa KOODAMHATH TOYeK A M B B
YPaBHEHHe NPAMOiil, IoJAyuYnM:

-a+b+c=0,a+c=0.

H3 9TuX ypaBHeEM¥ MOXXHO BEIDA3HATH IBA
KosbdunuenTa, Hanpumep ¢ u b, uepes Tpermis:
a = —¢, b = -2¢. IloagcraBnas Ty 3HaveHnds ¢ H b B
YpPaBpHeHHe npaMoll, noayunmM: —¢cx — 2cy + ¢ = 0.

Ha ¢ mMoxHO cokpaTuth. Toraa momyumm:

-x—-2y+1=0.
9TO U ecTh YpPABPHeHHe HAlIlled IpaMOH.

76. KoopaHEAaTH TOYKH IepecedeHHMHA
OPAMBIX
IlycTes 3afiaHEI YPABHEHHA ABYX NPAMBIX:
ax +by+c =0,
ax+by+e =0.

HalizeM KoopAMHATH MX TOYKH NEpecedeHHSA.

Tak xax Touka mepecedeBud (X; i) NIpUHAX-
JEXKHUT KAXKAOHK M3 NPAMEIX, TO e KOODAMEBATHI YAOB-
JIeTBOPAIOT M IIepBOMY H BTOpOMY ypaBHemnulo. Ilo-
ITOMY KOOPDAMHATH TOUYKH INlepecedeins HBIAIOTCH pe-
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IIIeHHEeM CHCTEeMbl YPABHEHHIH, IEX npaMeie. Pac-
CMOTPHM NIpEMep.

IlyeTs YypaBHEHHAMHE AAHHBIX NPAMEIX GyAyT:

3x—-y+2=0,

S5x — 2y +1=20.

Pemiasgs 5Ty cHCTeMy YpABHeHHM, HaXoauM X = -3,
y = —7. Touxa nepecedeHus npameix (—3; —7).

3anaua (43).

HoxaxmuTte, YT0 NpAMEBIe, 3afaBaeMble YpaB-
HeHmamMu y = kx + I,, y = kx + |, mpu I, # |, napan-
JIeNTBHEIL.

Pemenne.

HonycTnM, nDpAMEe He NapajjlenbHEI, &
3HAYHAT, MEPeCeKaloTCH B HeKoTOpOol Touke (x,; V,). Tax
KAK TOYKA NMepecevYeHHud NPHHALIEKAT KaxaAoN U3 npa-
MBIX, TO AJA Hee

Y, = kx, + 1,

Y = kx; + 1,

Brruutas aTH paBeHCTBA NOWIeHHO, mMeeMm 0 = [, — [,.
A aro mpormeopeunTt ycaormio (I, = l,). Mu1 npumm x
IPOTHBOPEUHIO. Y TBEPXKACHHE AOKAIAHO.

77. Pacnonoxenne nmpamoit
OTHOCHTEJIBHO CHCTeMBbI KOOPAHHAT
BHACHAM, KAK PACTIOIOMEHA NPAMAA OTHO-
CHTeJIbHO OCeH KOODAWHAT, €CIH €€ YpaBHeHHUe
ax + by +c=20

HMeeT TOT HMJIM HMHOH YACTHRIM BHJ,
1.a =0, b # 0. B sroM cayuae ypaBHeHHe

.l c
OpAMOH MOXKHO IepenHcaTh TaK: ¥ =~ * TaxuMm 06-
Pa3oM, Bce TOUKM IDPAMOM MMEIOT OZHY M TY JKe OpAH-
HATY (—%); CJIEAOBATENHHO, NMPAMAA NMAPAJLICIFHA OCH

x {(puc. 177, a). B vactHOCTH, ecsim ¢ = 0, TO mpaAMasn
COBIIARAET € OCHIO X.

2. 8 =0, a # 0. 3101 cayuail paccMaTpH-
BaeTca aHajsoruyHo. IIpamMas mnapannensHEa OCH Y
{puc. 177, 6) u copnagaer c Hell, ecoit u ¢ = 0.

3. ¢ = 0. IIpaMas NpOXOART Yepes HAYAJO
KOOPAMHAT, Tak Kaxk KoopaueHATH (0; 0) yaomixersopsa-
10T ypapHeHMI0 npamoit (pmc. 177, 4).
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3anaga (45).

CocTaBbTe YpABHEHHe NIPAMOM, KoTopas ma-
pajnenbHA OCH X M IIPOXOAHMT depea TOuKy (2; —3).

Pemenne.

Tax xax npaMas napanjiejdbHa OCH X, TO
OHA HMeeT ypaBHeHMe Buaa y + ¢ = 0.

Tark xkark Touka (2; —3) sexUT HA NPAMOI,
TO €e KOOPAMHATH VAOBJIETBOPAIOT 9TOMY YpaBHEHMIO:
-8 + ¢ = 0. Orciona ¢ = 3. CiaeponartesIbHO, YPABHEHHE
npamoit y + 3 = 0.

78. ¥Yraoeoii xoadPHIMHEAT B ypABHCHHH
npaMoit
Ecsm B ofImeM ypaBHeHHH NpAMOM ax +

+ by + ¢ = 0 xosdPuUNMEHT NIPH Yy He paBeH HYJIO,
TO 5TO YPABHEHHEe MOYKHO DA3PEIATh OTHOCHTENBHO V.

IMomyamm:
y =—%x——;—.

Wnu, oboanavan -%—=k,—%=l, noayumm: y = kx + L.

BrisicHaM reoMeTpudeckuit cMmuica xooddmu-
nueHTa kK B 3TOM YpaBHEHUMH.
BoabMeM aBe TOuKM Ha npsamoilt A (x;; y,),

B (x5 y,) (x; < x,). Hx woopauHATH YZOBJECTBOPAIOT
VPABHEHMIO IIPAMOI:
yl-kxl+l,y2=hx2+l-

BriunTas 3TH paBeHCTBA NMOWIEHHO, IOJY-
uuM Y, — y; = k(x, - x,). Orciona

Va—
B cayuae, npeAcTaBJeHHOM HA PHCYHKe

Y3~ ¥
178, @, 37, = tgo.

B cnyduse, npeAcCTaBIeHHOM HA PHCYHKE
Vo— I
X2~ *1

Taxum obpasoM, Koopdunument £ B ypasHde-
HHH NpaAMO#l 