Параллельность прямых, прямой и плоскости.
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napajielbHa JAHHOH NJI0CKOCTH, TO Apyras mpamas auGo

raKxe MapajulelbHA NaHHOM NJIOCKOCTH, Jub0 JIeKuUT B
9T0H TJIOCKOCTH.

npaAMble, NPHAYEM IPAMAasd 4 MapalieNbHA IJIOCKOCTH (.
Torga IpAMAasA @ He IepeceKaeT IIOCKOCTb O, U, CJef0Ba-
TeJbHO, IO JIEMME O IEePEeCeYeHUH IIOCKOCTH INapasieis-
HBIMH IPAMBIMU IpAMadA b TakiKe He MepeceKaeT IMI0CKOCTE

0
2. Ecaim onua m3 ABYX MAPANNEIbHBIX IPAMBIX

B camoMm pene, mycth a u b — napajnajaebHble

o. IToaTromy npamaa b nmbGo mapajjienbHa IIOCKOCTU o, Pue. 17
qub0 JIEKHUT B DTOM IIJIOCKOCTH.
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ITapannenbHble OpsAMBIEe a U b nexar B miockocTd o. oKakuTe, 4TO
npaMas ¢, IepeceKaroiasa IpsaMble a U b, Takxe JeXKNAT B IJIOCKOCTH OL.
Ha pucyske 107 Touku M, N, @ u P — cepenunsl orpe3xos DB, DC,
AC u AB. Hatizure mepuMeTp UeThIpexyrojbHuUKa MNQP, eciu AD=
=12 cm, BC=14 cm.

Touxa C nexut Ha oTpeske AB. Uepes TouKy A mpoBefeHa ILJIOCKOCTD,
a yepe3 Touku B u C — mapaJjjesibHble IIPAMBIE, IIE€PECEeKAIoIIne 3Ty
IIJIOCKOCTH COOTBETCTBEHHO B Toukax B; m C,. Haiizure aauHy OoTpes-
ka CC,;, ecau: a) touxka C — cepeguHa orpeska AB u BB;=7 cwM;
6) AC :CB=3:2 u BB;=20 cm.

Croponsl AB u BC napannenorpamma ABCD mnepeceKaioT ILJIOCKOCTH O.
IMoxaxxkute, uro npamble AD u DC Takye IepPECEKaroT IIJIOCKOCTH O.
CpesHAs JIUHWSA TPANelIWy JEXKUT B ILIOCKOCTH O. IlepecekaiorT su
IpsMble, COflePKAaIlye ee OCHOBAHMA, IJIOCKOCT: 0.7 OTBeT oGocHyITe.
Tpeyroasauku ABC nu ABD He neaT B ONHOW IJIOCKOCTH. JloKaxure,
yTo JII00ag mpAMad, mapajienbHad orpesky CD, mepecekaeT MIOCKOCTH
IaHHBIX TPEeyroJbHHUKOB.

Touxku A u B JeaT B ILUIOCKOCTA O, a Touka C He JIEXKWUT B ITOH
IJIOCKOCTH. JlOKa)XuUTe, YTO IpAMAasi, NPOXOAAIMIas 4Yepe3 CepeAnHBI
orpesxoB AC u BC, mapajuiebHa IIJIOCKOCTH O.

Touka M He JEKUT B ILIOCKOCTH IpamoyronbHuka ABCD. [Jokaxwure,
yro npamas CD mapajenbHa IIJIOCKOCTH ABM.

Touka M He JeXUT B IIJIOCKOCTH Tpalenuu ABCD c ocaoBanueM AD.

“okaxure, 4TO ONpAMad AD mapaJiyiebHa IIJIOCKOCTH BMC.

IokaskuTe, YTO €CIM AaHHAA MPAMAas mapajliebHa IPAMO#, 10 KOTOPOX
IepeceKaloTCs ABe ILIOCKOCTH, U HE JIEKHUT B STHX IIJIOCKOCTAX, TO OHA
mapaJjijieibHa 9TUM ILIOCKOCTAM. ;

Cropona AC TpeyroibHHKA ABC mapaJjeibHa IJIOCKOCTH™ O, 8 CTOPOHBI
AB u BC nepecekaioTcd ¢ dTOH IIOCKOCTBIO B TOUKAX M u N. [lokaxure,

yro TpeyroabHuKku ABC 1 MBN 1ogo6HEI.

* ToBOpAT, 4TO OTPE30K MapaJslleseH IJIOCKOCTH, €CJW Ipamasd,
cozepsKaliasg dTOT OTPE3OK, mapaJijiesibHa MJIOCKOCTH.
[TapaanensHocmb NPAMbLY
13 u naockocmeu
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T'staBa 1

ITapanneabHOCTh MPAMBIX
M ILJIOCKOCTEN

ITapannenbHOCTh NPAMBIX,
IPAMON U IIAOCKOCTU

S

4 TlapaluieapHbIe MPAMBIE B IPOCTPAHCTBE
BBezeM NOHATHE MapalIeJbHBIX IPAMBIX B IIPOCTPAHCTBE.

Onpeneaenue

e
I[Be npAMbI€ B IPOCTPaHCTBE Ha3bIBAIOTCA IapajijielibHbIMH, €CJIM OHM
JiexXaT B 0,1IHOI71 IIJIOCKOCTH U HEe IepeceKaroTCH.

IIapajieabHOCTh MPAMBIX @ U b 0003HAYUAETCH
rax: allb. Ha pucysxe 10 mpamBie @ U b mapaJijieIbHBI, &
npsMble @ U C, @ ¥ d He NapaJIelbHBL.

Iloxa)keM TeopeMy O HapaesbHBIX MPAMBIX.

Teopema

Yepes ai00yi0 TOYKY NPOCTPAHCTEA, He JeXxalylo Ha
NagHOHM NPAMOM, MPOXOAUT MpAMAasd, napaJjuieJbHas JaH-
HOIf, 1 MPUTOM TOJIBKO OJIHA.

HOM, M mpwTOM TO- R o .
Jloka3aTelbCTBO

PaccmoTpuM IPAMYIO @ U TOUKY M, He nexa-
myIo Ha 5TO# mpamoi (puc. 11)/Yepes mpAMYIO @ U TOUKY
M TpOXOAWT IJIOCKOCTb, M HIPUTOM TobKO ofxHa (m. 3).
0603HAYMM BTY ILIOCKOCTE OyKBOM o,/ TIpamas, IpoXoAAIIad
yepe3 TOUKYy M mapajijieIbHO IpAMOM ag AOJKHA JIeXKaTh
B OHO¥ IJIOCKOCTH C TouKo# M u npAMO# a, T. €. JOJKHA
nTesars B IockocTu O.JHo B MIOCKOCTH O, KK M3BECTHO
U3 Kypca IJIaHNMEeTpUH, Yeped TOUKY M npoxomuT npamasd,
napajjeibHas NPAMOX a4, W HNPUTOM tonbko opua. Ha
pucyake 11 sra mpamasd o6o3raueHa OyKBOi b. | Urax,
b — enMHCTBeHHAS OpAMasdg, NPOXOAAMiaf Tepes Touky M
napayienbao npsmoi a. Teopema JoKas3aHa.

B pajgpHe#IeM HaM noHano6ATCA TaKMKe II0-
HATUA NapajljieIbHBIX OTPE3KOB, mapaJuieJIbHBIX OTPe3Ka 1
IpAMOM, mapaJie/IbHBIX aydeii. JIBa OTpeska Ha3bIBAIOTCA
napajiieabHbBIMM, €CTM OHH JeXaT Ha napaJiaeabHbIX
IPAMBIX. AHAJIOTHYHO ONpesesnsieTcd napajIelbHOCTh 0T
peska W NpPAMOM, a TaKMkKe mapasIebHOCTh ABYX JydeH.  Puc. 11

ITapanrnenbhocms NPAMbLY
9 u naocKocmel
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(CD| EF),
EF mapaJjeJbHBl
Ha pucynke 12 o'rpezggr CHQ Hnapaﬂﬂeﬂbm’l’ orpe3oxk AB

a orpesku AB H (4Bla).

napaJijiesieH MpAMOH a4
b TpeX NPIAMBIX

ap: HOCT
2 Jllllapd(qg:am;leMMy 0 mepecedyeHuH HHOCR(})IC(;’IH
o a4 JOajab -
HapasaenbHBIMU IPAMBIMH, HeobXoguMYyIo I
IIero M3JI0XKeHUd.

Jlemma
Ecau opHa H3 [BYX HapaJjileJbHBIX IIPAMBIX Hepecekaer Rannmy;,
(O

IJIOCKOCTh, TO U Apyrasa npamas nepeceKaer 3aTy IITIOCKOCTE,
’

Jloxka3aTeabCTBO
PaccMoTpuM mapajieabHble IOpAMBIE @ U b,

OHA U3 KOTOPHIX — IpAMas a — IIepeceKaeT HJIOCbROCTB o
B Touxke M (puc. 13, a). [okaxkxeM, 4TO nQaMaa TaKxKe
IIepeceKaeT mJIOCKOCTh (O, T. €. MMeeT C HeM TOJbKO OAHY
00IyI0 TOUKY. s
O6osHauuM 6yxBOM [ IJIOCKOCTH, B KOTODPOI
JIEKAT mapajienpHele mpsAMble a u b. Tax Kax JgBe
PasIuYHbIe IJIOCKOCTH O 4 f3 mMeoT 06myio Touky M, To
II0 aKcuoMe A; OHU IepeceKarTCHd IO HEKOTOPOM IPAMOI
p (puc. 13, 6). 9ra mpAMAA NEKUT B MIOCKOCTH B u
II€pecexkaeT NpAMyIo a (B Touke M), IIO3TOMY OHA IIepeceKaeT
HapasienabHyI0 el npamyio b B HeKoTopoii Touke N. [Ipamasa
P JIEKHT TaKXe B ILUIOCKOCTH nmosromy N — touka
Imockocru o. CremoBarensro, N — obmras Touka OPAMOMA
b m mnockoctu q,

Moxaxem Temeps, uro IpaMasg b He wumeer a)
APYTHX 00IIuX Touek c TJIOCKOCTBIO O, KPOMe TOugky N.
ITo u Gynger O3HA9aTh, YTO mpAMasn b me
. I[eﬁCTBnTenLHo, eciu OBl mpsamas
00y Touky c IJIOCKOCTBIO ¢, TO of
0Bl B mmockocTn o M, 3HaYuT, GnIg
IIocKocTelt o u B, 1, e, CoBHIazaa Gug
HeB
Heﬂg;l:ﬁﬁ;ﬂgfm'l::;exaa I:d b ATSROPiO By @ 1 b mapas-

P nepecekaiorcs

x
1 o ITapaanenvnocme npamvt
U naockoemei
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Teopema

Ecau nBe nmpsamsbie napasieabHbI TPeTbe! NPAMO
; v

napaJjjieJjbHsbI, TO OHH

JloKa3aTebCcTBO

ITycts allc u blle. Moxaskem, uto allb. Masa sroro
HY)KHO JOKasaTh, YTO IpAMBIE a@ u b: 1) jsexar B ogHOlM
[IJIOCKOCTH M 2) He IepeceKaroTcs.

1) OTmMeTM Kaxyo0-HUOYAL TOuKy K Ha OpAMOU
b u 0003HAYMM GYKBOH O IJIOCKOCTH, IMPOXOAAINIYIO Yepes
ppamyio a u Touky K (puc. 14). JoxaxxeMm, 4To npamas b
JIEKNUT B 9TOM IJIOCKOCTH. [leficTBUTENBHO, €CIN AONYCTUTS,
yro nNpaAMaa b IepecekaeT IIJIOCKOCTBL (O, TO IIO JIeMMe O
repecevueHUH IJIOCKOCTH IIapasljieIbHBIMU NPAMBIMH IpH-
Masi € TaKMXe IlepeceKaeT ILIOCKOCTh . Ho Taxk Kak
npAMble @ ¥ ¢ MapajjiejbHBI, TO U NPAMad @ IepeceKaer
IJIOCKOCTB O, YTO HEBO3MOXXHO, M00 IpAMad a JEeXUT B Puc. 14
IIJIOCKOCTH OL.

2) Ilpsambie a 1 b He mepeceKalTCd, TaK Kak
B NIPOTMBHOM CJIydae uepe3 TOUKY HX IepecedeHus IPOXo-
nunu ObI ABe mpamble (@ u b), mapaanenabHBIe IPAMOA C,
yTO HEeBO3MOKHO. Teopema ZokKasaHA.

6 IlapajiaelbHOCTHh NPAMON H IIOCKOCTH

Eciu pgBe TOYKM NOPAMOM JeKaT B JaHHOMU
IJIOCKOCTH, TO COIJIACHO aKcuoMme A, BCS MpAMAas JIEXKHUT
B sTOi miaockoctu. OTciofa cieAyeT, YTO BO3MOMKHBI TPH
cayyas B3aMMHOTO PACIOJOKeHMS NPJAMOH M IJIOCKOCTH
B IPOCTPAHCTBE: :

a) mpAMas JIeKHUT B IJIOCKOCTH (CM. pHC. 5, a);

6) mpAMasas ¥ NJIOCKOCTh MMEIOT TOJBKO OXHY
06IIyI0 TOYKY, T.e. Iepecekarorcd (CM. puc. 5, 0);

B) mpAMad M IIOCKOCTh He HMEIOT HU OXHOM
00me TOYKH.

Onpenenenue
[IpsMas ¥ IJIOCKOCTh HA3BIBAIOTCA MNAapaJlreJNbHBIMM, ecJU OHHU He

UMEIOT OOIIMX TOYeK.

[apaiaelbHOCT, OPAMON @ M IJIOCKOCTH O
o6osmauaercsa Tak: allo. HarnagHaoe mpeacTaBieHUe O Mpd-
MOii, mapasIe bHOM MJIOCKOCTH, AAI0T HATAHYThHIe TPOJIIEH
6ycHble WM TpaMBaiiHBIe MPOBOJA — OHM NA&PaJJICJIBHEI
II0CKOCTH 3eMutd. [Ipyroit mpuMep AaeT IUMHUSA IePeceueHud
CTeHBI ¥ MOTOJKA — BTA JUHUSA NapajjelbHa IJIOCKOCTH
noxna (puc. 15, a). 3ameTuM, 4TO B IIJIOCKOCTH moJia UMeeTcs

[TapannerbHocmb NPAMbLY
1 1 u naockocmeu
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7 MO AB-
roit nuuan, Taxol HPSNOL
SR ng moja C TOH Xe

J1JI
npsaMas, napa s Iepecetder

ngeTcs, HaIpuMep,

e CTeHOfII‘ ucyHke 19, a yKag3aHHBIE npﬂMI:aIgmc/)Iﬁo];
0 Baanlzn a u b. OxasbiBaeTcH, 4YTO g

BHaqumn z(KHMeeTCﬂ npamasa b, napaﬂnenbnagﬂggxoc’rb

Zﬂiiixzz;ameﬁ B ILJJOCKOCTH (O, TO IMpaMad au

OL, napasaensHsl (puc. 15, 0). e

BaMH,
pYTEMH CJIO . !
npsiMo#t b ngpannenbnoﬁ IpaMOil @, ABIAETCH npnj::gg;cmn,
’
10 KOTOPOMY MOXKHO CZeJaTh BBIBOJ O Iapajlje

npsamoit a 1 mrockocTH . ChopMyIupyeM 9TO yTBEPHICHIE

B BHAE TeOPEeMBbI.

Teopema | . |

Ecou npamas, He Jexamias B JaHHOM ILIOCKOCTH, IapaJ-
JeJbHA KaKOM-HHOYOh NMPSAMOM, Jie)Kalllel B 3TOM IIJIOCKOC-
TH, TO OHa IlapaJjijieJibHA JaHHOW IIJIOCKOCTH.

loxa3aTexsCTBO

PaccmoTpum mrockocTs 0. 1 JBe HapasaeabHbIe BB e
IpsiMble @ 1 b, PaCIOJIOKEHHBIE TAK, YTO IPAMAS b JTeIKUT
B IIIOCKOCTH O, a IpAMas @ He JIEKHUT B BTOM IJIOCKOCTH
(puc. 15, 6). Hoxaxem, urto alo.

Homyetum, uTto 3T0 He Tak. Torpa mpamas a
[I€PECeKaeT IIOCKOCTD O, & BHAYUT, 110 JIEMMeE O Iepece4yeHUU
TUIOCKOCTH  IapaJIeJIbHBIMU NPSIMBIMHE opamMas b Taxxke
[IepeceKaeT mIockocTe o. Ho 3To HEBO3MOXHO, TaK Kak
IpAMasg b JeXHT B IIOCKoCTH 0, Urak, mpamas a me
IepecexaeT ImIOCKOCTH o, TI03TOMY OHa mapassienbHa arol LH2¢ 19
IockocTH. Teopema noraszama.
. Hoxaxcem eme zaga YTBEDMAEHUSA, KOTODBIE

ONIB3YIOTCA IPU pelneHuy 3amay. ;

[ Ecam niockoc
; Th NPOXOgHT uepe3 maHHyIO
NPAMYI0, NapaiensHyro IPyroi ITOCKOCTH, 1 Iepecekaer
9Ty IVIOCKOCTH, TO JIHHMSs Iepecevyenus myoc
JeJbHa TaHHOW IpaAMmoii,

Ilyers 1€Pes namHyo mpsay

HYI0 IJIOCKOCTH 0, IPOXOAUT nnoConZ:Tby[;(,) lfepecelcalo
nJI(gCKOQTL O 0 mpamoit p (pue. 16). Hoxkaxem Igﬁiﬂ
I[enc'rnn'renmo, OTH NDPAMBIE Jexxar B OOHOIT Mg
(B miaockoctu B) u me lIepecekaroTcg: Belb B n%%%ﬁcnﬁg g
- M

ClIydae mpaMas a mepecex
ala GOpr
HEBOSMOKHO, IOCKONBKY 110 YCa0Bu0 crzlﬁlo(:cxocn i g
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