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IIpamas OA

cepeauHON Oggggsgﬁ‘yiiﬁiii nnockoctu OBC, u TOYKA O aBnsaercAa
?pr:eg%izyogzgc’ p Ll AB:XE’, aro: a) AB=DB; 6) AB=AC, ecau
paBHa a, HDOBeIIefi‘;Cel?gglljlgﬂmgll?o}{aﬂeﬁ A
KkBagpata. Hangure paccTosgHue (;TnepneHﬂHKyﬂﬂpHaﬂ > I,MOCHOCTH
eciu OK=b. TOYKM K [0 BepuIMH KBajpara,

ﬁerIZiEOJi‘fé})i‘éeBABc namo: £C=90°, AC=6 cm, BC=8 cm, CM —
[Ipavmasa CD nepnenamk Ha ,» Tpuuem CK=12 cm. Haitgure KM.
Bl E Gt YIAPpHA K IJIOCKOCTU NPaBUJIBHOTO TPEYTroJb-

epe3 neHTp O sToro TpeyroabHUKA NOpOBEAEeHA NpAMAs

eflfé HapaCJIJIeJII:HaH npamoit CD. Ussectro, utro AB=16./3 cm, OK=
=12 cm, CD=16 cm. Hatinure paccrosuus or touex D u K [0 Bepmus
A u B TpeyroJbHUKA.
JlOKaKUTe, UTO eC/IU IBe IJIOCKOCTH O, ¥ J IepHeHAUKYIAPHLL K IPAMOM
a, TO OHU IapajjieIbHBbI.
Pemenune
IIpoBemeM Kaxkyw-HUOYAbL NPAMYIO, HapajjelbHyI0 NPAMOH a, TakK,
4TOOBI OHA IepeceKaja IJIOCKOCTH O U [ B pasjuuHbIX TouKax A u B.
ITo IIePBOil Teopeme II. 16 mnockocTy O u [ TepPHeHAUKYIAPHBI K
npamou AB.
Eciu momyCcTHUTH, YTO IJIOCKOCTH O U [3 He mapajelbHbl, T. €. UMEIT
X0Ta OBl OLHY O6IIyI0 TouKy M, To moaydum TpeyroabHuk ABM c
IBYMA OPAMBIMU YIJaMy IIPU BepivHax A U B, uTO HEBO3MOMHO.
CremoBaTenabHO, O .
IIpamasa PQ napajjieiabHa IJIOCKOCTH O, . Yepes Touku P u Q npoBegeHbl
psIMble, TepHeHANKYIAPHbIE K IJIOCKOCTH 0O, KOTOPbIE IIePeceKaior aTy
IJI0CKOCTEH COOTBETCTBEHHO B TOUKAX P U Q,. Ooxaxure, uro PQ=P,Q;.
Yepes Touxku P 1 @ npAMoi PQ IpoBeieHbl NPAMbIE, TePIeHANKY IAPHBIE
K IJIOCKOCTH O, ¥ TIepeceKalolue ee COOTBETCTBEHHO B TOUKaX P, n Q.
Haiinutre P,Q,, ecan PQ=15 cm, PP;=21,5 cm, QE,=33,5 cMm.
[Ipamasa MB mepneHAUKYIADHA K croporam AB m BC TpeyrojabHHAKA
ABC. OmpegenuTe BHUJ TDEYTOJbHHKA MBD, rme D — npousBoJIbHAsA
trouka mpamoir AC. ;
B TpeyroimbHuKe ABC cymMma yIJIoB A u B pasra 90°. Ilpamaa BD
nepHeHJUKyIApHA K naockoctu ABC. Il;oxvamnfre, gyro CD1 AC. -
Yepes Toury O mepecedeHid AmaroHajieii mapajjiesorpaMma ABC
== = qT0
nposegena npamad OM Tak, UTo MA=MC, MB ﬁgéﬂagxgxge’
npsamas OM mepHeHuKyIAPHA K ILJIOCKOCTH Iap b :
x mockoctu kBaapata ABCD, puaro-
IMpamaa AM mnepneHAUKYIAPHA
- q B Touke O. [fokaxure, 4TO: a) mpaMas
HaIi KOTOpOTO IepecerarorTe 0. &) MOLBD.
BD mnepneHAUKYJIAPHA x mmockocta AMO; b
B xsaapara ABCD mpoBeAeHa npamasa BM. 13BeCcTHO,
Hepes BepijL%WBC—QOC" MB=m, AB=n. Hafinure DacCTOAHUA OT
= e b2
L xBazpara; 0) DpAMBIX AC u BD.
rouku M po: a) BepIIUH
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rzasa 11
[TepmeHAHEY TAPH
u IIJIOCICOCTel/I

11 TJIOCKOCTH

gpie MpAMble B IMPOCTPAHCTEE
[IpoCTPaHCTBE HaSBIBaI)OTCH

JAPHBIMHU), €c-

HO IepIeHIUKY

meprneHIHKyAsapHBIMI (B:;)zlglle 90°p3 e oIy IADHOCTS
JU yroJ Mexxay HHUMU ‘ Lo
npm{amx a 1 b obozHayaeTcdA TaK: alb ﬂI(épneH;tcuI/Ic gmni e
IpsMble MOTI'YT IepeceKaTbCs H MOI'yT OBITH & III)paMHe -
mumucs. Ha pucyake 43 nepHeHAuKYyIAPHb g L
u b TepeceKaiTCsd, a IepHeHJAUKYIAPHbIE IpAM

cxpemmaarom;neca.
IToxaxxeM JIeMMY O nepreH UK yJISAPHOCTH ABYX

napasieabHBIX OPAMBIX K TpeTbed IPAMOU.

15 IlepneHAHKYIAP
Be I1psaMble B

JlemMma

OCTh TIPAMEIX

HepHeHHHKyJIHpHOCTB NIPAMOI;

Puc. 43

Ecam omHa uM3 ABYX MNapajjieIbHBIX IPAMBIX TePHeHIUKYIApH |
TpeThbed NpPAMON, TO M Apyras INpAMasg NePHeHIUKYIAPHA K i

MPAMOM.

Jloka3aTeabCTBO

Ilycts allb u alc. Doraxem, uto blc. Yepes
OPOU3BOJIBHYI0 TOYKY M HpOCTPAHCTBA, HE JIEKAINYIO HA
AaHHBIX TPAMBIX, ImpoBeeM npsmele MA u MC, mapas-
JIeIbHbIe COOTBETCTBEHHO HPAMBIM a U ¢ (puc. 44). Tax
Kak alc, To L AMC=90°,

Ilo ycnoeuo bla, a mo mocrpoenmo allMA,
moaroMy b|MA. HWrak, npambie b u o napaJijaeabHbI
COOTBETCTBEHHO NPAMEIM MA 1 MC, yron mexay KOTOPBIMHU
paBer 90°. 9ro osmauaer, uyro YIOI MeXAy npaMbiMu b u
¢ TaKyKe paBeH 90°, T.e. ble. JleMMa nokasama,

16 Tlapanaeannsnie IpsAMEIe,

nepn e ar
K IIOCKOCTH PIeHIUKyNApHBIE

Onpellenenne
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Ileponenn
UK
o, 0003HATAETCA TaK: a _LyanHOCTB IpAMOM a u
¢ o. T'osopsit Tax IJIOCKOCTH

Ecou npsAvas @ nepnenux
0, TO OHA IEPECEKAET JTY IIOCKOCTH %ﬂﬂpHaKHHOCKOCTM
ZiBre
ppl OpAMasd a HE ITepeCeKasla MmMIOCKOCT aMOM fieJie, ecau
exana 6Bl B OTOM IIOCKOCTH, WM OL b6oc, TO OHA WU
5 ’ 112 OBbI Ia
eit. HO T;)crna B IIJIOCKOCTH O, MMEJUCHh ObI Hp:JUIeJII)Ha
nepneHAUKYIADHBIE K OPAMO# a; HaHpHMep Mble, He
, napaJiielbHbIe €M, UTO MPOTHBOPeYHUT OnpeneJII)eHHpﬂMbIe,
eHAAKYIAPHOCTH OPAMOM M ILIIOCKOCTH. 3HA IO IIep-
4 TepeceKaeT ILIOCKOCTH L. : uuT, OpAMasg

HeHnnKynﬁpE;le?cg;;{Ci 45 unsobpakeHa mpaAMas a, Iep-
OCTHU 0.
Oxpyskamwinas Hac O0CTAHOBKA [IaeT MHOTO
HpICIMepOB, WJIIIOCTPUPYIOINX MEePIeHANKYIAPHOCTh TPA-
Moif ¥ TLJIOCKOCTH. Henoxocusminiica TtenerpadHEbIN c'rgn6
cTOUT IPAMO, T. €. HEePIeHIUKYIAPHO K MIOCKOCTH 3eMJIM
Tak k€ PACIIOJIOKEHBI KOJTOHHBI 3NaHUA IO OTHOLIEHMIO K
qrockocTH (YHAAMEHTa, JIMHIM IePeceveHnus CTeH IO Puc. 45
OTHOIIEHUIO K IJIOCKOCTH TOJia W T. J.

IokaykeM IBe TeopeMbl, B KOTOPBIX yCTaHaB-
uBaeTCA CBASH MEXAY MapajlesbHOCTHIO MPAMBIX U UX
[epIeHANKYAAPHOCTHIO K IIJIOCKOCTH.

Teopema

P Ecaym oqHA M3 ABYX HapallleJbHBIX NPAMBIX TEePIeHIuKy-
JASIpHA K IJIOCKOCTH, TO U apyrad npsmas NepreHauKyaapHa

TToxa3aTebCTBO

PaccmoTpuM AB€ mapaJjieabHble IpAMBIE 4 1
a, ¥ IJIOCKOCTH O, TAKYIO, gro a_l o. [lokaxeM, 9TO 1 @O

IIposeneM KaKyo-HIOYAb MPAMYIO X B ILJIOC-
koetu o (pmc. 46). Tax Kak aplsoly 0485 TLokTEMIERD
nepHeHANKYJAAPHOCTH ABYX mapaJjaeabHbIX OpAMBIX K
Tpetbeit a,lx. TaxuM obpasoM, mpaMad i mepreHIuKy-
nspHA K JII000H npAMo, jeskaleir B IIOCKOCTH NI, O
a,lo. Teopema AOKa3aHa.

TlokaxeM o6paTHYIO TeopeMY-

TeopemMa

EcJm aBe MpAMBIC nepnen,nnmynapm:l K [JI0CKOCTH, TO OHU

napa.n.nem.nm.
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oKxa3aTeabCTBOo nepreHAAKY AP
PaccmoTpuM ITPA ). [oxaneM, IT0 albd.
, .

ctu O (PHC. M upamoir b

e IIJIOCI;([)e es xaKyio-HHOYAD et Moﬁlt) a. Ilo
: napa/enpHyio IPA ;

gro mpamas b,

npoBeAeM ripﬂMYIO l’b S ,ZonaxceM,
npebIAYIIeN T(:l)\i)s;aeb' 'i‘ eM.CaMbIM e noxasanorl,‘ i
COBnaﬂaeTcanlpr yT70 NPAMBIE b u b, HE coBIIaaioT. loraa
g”z&(ﬁgz’m B,’ conepmameﬁ npsAMbIe bu blé :eﬁe:;;g;xg
M npoXoaAaT ABE npAMBIE, nepneﬂ,anxynlfpéﬂ(:; o 4;; i H(;
10 KOTOPOH mepeceKaiTCd [IJIOCKOCTH O . L (9

3TO HEBO3MOXHO, cienoBaTesbHO, g|[p. TeopeMa BOEECE e

17 IIpu3HaAK nepnennmcy.napﬁocnl npsaMOH H
IJIOCKOCTH

Kax IpOBEPUTH, IepIeHAUKYJIADHA U AaHHAA

npsaMad K IaHHOHN niaockocTu? 9TOT BOIPOC uMeeT IIpaK-
THuecKoe SHauyeHHe, HampUMeD, gpu yCTaHOBKE MadT,
KOJOHH 3JAHHUM U T. &., KOTOPbIE HYXHO IOCTaBUTH IIPAMO,
T. €. IEePIEHAUKYIAPHO K TOMH IJIOCKOCTH, Ha KOTOPYIO OHU
craBarca. OKasbIBaeTCs, YTO AJA BTOTO0 HET HaJo0HOCTH
IPOBEPATH IEPIEeHAUKYIAPHOCTE IO OTHOIIIEHHUIO K JII000H
IpAMOH, KAK O TOM FOBOPUTCH B OIIPe/(eNIeHNH, & IOCTATOYHO
IPOBEPUTH MEPIEHANKYIAPHOCTD JUIIL K ABYM II€PECeKat0-
ITUMCS [PAMBIM, JIEKAIMAM B IJIOCKOCTH. OTO BBITEKAEeT
U3 CcJIeRyIolell TeopeMbl, BhIpaXKalolled NMPU3HAK IepIeH-
OUKYJIAPHOCTH NPAMOM U IIJIOCKOCTH.

Teopema

Puc. 47

Ecau npsivas mepneHAMKYJASIPHA K JBYM IepeCceKaromuMes

IPAMBIM, J€KAIMM B ILIOCKOCTH, TO OHA ITePIeHTUKYIAPHA
K 3TOH IIJIOCKOCTH.

e e e e i e G s

Jloka3aTeabCcTBO

P
JApHA K npﬁ?:ISIMOTpnM anMyIOE @, KOTOpas meprneHAUuKY-
nepecexaromnmcaMBpToIfI 4 OJI?JK Pt o e o
: ke O (puc. 48
alo. Dns . 48, a). Moxaxxem, uTO
JJ;HKngIpHaaTOPO HYXHO NOKasaTh, YTO mpamas a nel;nen-
K NPOUBBOJILHOM MPAMOH m MmIOCKOCTH O

PaccmoTpu
M CHayaja ¢ u
@ TIPOXOIUT Jydyaull, Korma I
TOYKY Ozlllpa;ez)e? Touxy O (puc. 48, 0). hPOBgneMptf;d aeg
¥i0 i, mapajiensayio OpaAMoR m (ecau np P
AMas

1 OTpeska AB 1 I
: poBegeM
fiépeceraomyio mpamere p, qnn P

'Lﬂp”ucm?;
q0cK0e™ i

-
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e w0 U O
AT MeXAay ToukamMu P

u L (puc. 48, 06).

Tax xax npamsre P ¥ ¢ — cepeMHHEIE MepeH-
AMKYJIAPE K OTPesky AB, 1o AP=BP u AQ=BQ. Cnenosa-
TeIbHO, A APQ=A BPQ mno Ttpem cropoHam. Iloatomy
L APQ=/ BPQ.

CpaBaum Ttpeyronsuukn APL u BPL. Onu
PaBHBI IO IBYM CTOPOHAM M yrily Mexnay Humu (AP=BP,
PL — obmasa cropora, £ APL=/ BPL), noaromy AL=BL.
Ho aTo o3nauaeTr, 4To TpeyroabHuUK ABL paBHOOEApPEeHHBIHR
n ero meauana LO saBigeTcsa BBICOTOH, T.e. lla. Tak kax
llm wulla, To mLla (mo 1emme 0 nepneRANKYIAPHOCTH ABYX
napajieNIbHbIX NPAMBIX K Tperbei), Urak, npamas a mep-
NeHAUKYJIAPHA K JII000H NMPAMOI m IJIOCKOCTH O, T. e. a.l 0.

Paccmorpum Temeph ciyuait, korza mpamas a
He npoxoauT d4eped Toury O. IlpoBemem uepes Touxky O
npAMYyIO @, NapajiieJibHyI0 npamou a. Ilo ymomsmyToR
nemme a,lp u a,lq, mosTomy mo noxasaHHOMY B IIepBOM
ciayqae a;lo. Orcioma (mo mepsoit Teopeme m. 16) cieayer,
yro alo. Teopema moxasaHa.

BocnosibdyeMcsi NpPUBHAKOM IEePHEeHAUKYJIAD-
HOCTM IIPAMOM ¥ IIJIOCKOCTH [AJA PeIIeHUusA CJeAVIoIen
3agavuu.

3azaua

IHoxasaTh, 4TO yepesd JOOYI0 TOYKY IPOCTPaH-
CTBA NPOXOJUT IIJIOCKOCTh, IEPHEHAVKYIApPHAdA K AaHHOU
IPAMOM.

Pemenue

Obo3HauuM [JaHHYIO IpAMyH OYKBOX a, a
IIPOM3BOJBHYI0O TOUYKY IpocTpaHcTBa — OykBou M. Jloka-
€M, 4TO CYIIeCTBYEeT IIJIOCKOCTh, IIPOXOAAINAA YEPE3 TOUKY
M un nmepneHIUKyJApDHAA K NIPAMOHK 4.

IIpoBegem uepe3 NPAMYIO @ ABe IIIOCKOCTH O
u B rak, uro6er Meo (puc. 49)*. B muockocTu O 4depes3
TouKky M 1npoBeieM IpPAMYI p, NEePHEeHAUKYJAPHYIO K
OpAMOil @, a B ILIOCKOCTH [3 depe3 TOYKY IepecedyeHHs
OPAMEIX p U @ IpOBeJeM MNPAMYIO ¢, NePIeHIUKYIAPHYIO
K IpAMOIl a. PaccMOTPUM MJIOCKOCTE Y, IPOXOAAIIYIO Yepes
npaMele p u ¢. IIIOCKOCTh Y ABIAETCA MCKOMOHU, TaK KakK
npAMad @ TepHeHAUKYIsdpHAa K ABYM I€PeceKaroluMcH
NPAMBIM p M ¢ 9TOH IJIOCKOCTH.

Puc. 48

Puc. 49

* Ha pucynke 49 muaobpakeH TOT ciydait, xorga Touka M EHe
jmeskuT Ha TpaAMoi a. OZHAKO NpUBEJeHHOe DEINeHHe 3aJatdi
IPUTOAHO U JJIf TOTO Caydasi, KOT/a TOUKa M ne>XWT Ha IPAMOH 4.
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