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YuebHukun cepumn «MryY — wkone»
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BOoNbLWWHCTBO WKOMbHBLIX NPEAMETOB —
dyHpameHT 3paHns Hayku. Jlyywe cpasy
MOHATb, KAK OH YCTPOEH, YTo6bl NOTOM,
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He BO3BPAaLLaThCH K UCCNeA0BAHUIO
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Bsenenue

IlxonABHBIH KypC TeOMeTPUM COCTOUT U3
JBYX 4HacTell: MIAaHUMETPUH U CTepeoMeTpuHu. B maaHu-
METPUU H3YYAITCA CBOWCTBA TeOMeTPUUYECKUX (PUryp
Ha nnockocTu. CTepeoMeTpusa — 3TO pasaen TeOMeTpPHH,
B KOTOPOM H3y4alTCd CBOHCTBA (uryp B IPOCTPAHCT-
Be. C10BO «crepeoMeTpusi» MPOUCXOAUT OT I'PedeCKHX
CJIOB «CTepeoc» — OOBEeMHBIN, NIPOCTPAHCTBEHHBIA U
«MEeTpeo» — U3MepHTh.

IIpocrefimimmMu ¥, MOMHO CKa3aTh, OCHOBHBI-
MU (PUI'ypaMU B IPOCTPAHCTBE SABJISAIOTCA TOYKH, MPAMBIe
u maockoctd. Hapany ¢ stumu ¢durypamu Mul 6yzem pac-
CMaTpPUBATL reoOMeTPUYECKHE TeJla ¥ HX IMOBEePXHOCTH.
IIpencraBiaeHue 0 reOMeTPHYECKHUX TeJax HAlOT OKPYsKa-
olue Hac npegMmersi. Tak, HanpuMep, KPUCTAJIbl UMe-
0T GOpMY TIeOMeTPUUYECKHUX TeJ, II0BEPXHOCTH KOTOPBIX
COCTaBJIEHBl U3 MHOTOYTOJBHUKOB. TaKue MOBEepXHOCTH
Ha3bIBAIOTCA MHOrorpaHHMkamMu. OIHUM U3 NPOCTEHINMX
MHOTOTPDaHHUKOB fABIdeTcA Ky0O (puc. 1, a). Kamau xug-
KOCTH B HEBECOMOCTH IPUHUMAIT (hOPMY reoMeTpude-
CKOr'o TeJsa, HasdblBaemMoro mapom (puc. 1, 6). Takymo »xe
¢popmy umeer ¢pyToonpHBIN MAY. KoHcepBHas GaHka ume-
eT (popMy reOMeTPHYECKOr0 TeJaa, Ha3bIBAEMOTO UMJIAMH-
pom (puc. 1, 8).

B oranume oOT peanbHBIX IIpEJMeTOB Treo-
MeTpUYeCKHe Teja, KaK M BCAKNE TIeOMeTpHUYECKUe
durypsl, ABIAIOTCA BOOOpakaeMbIMH OOBeKTaMu. MbI
IpejAcTaBisgeM TeOMeTDUYEecKOe TeJ0 KaK dYacTh IIPO-
CTPAHCTBA, OTAEJIEHHYIO OT OCTAJbHON YacTU IPOCTPAH-
CTBA IIOBEPXHOCTBHIO — IpaHMUeEH sToro teja. Tak, Ha-
nmpuMep, 'PaHUIla IIapa ecTh cdepa, a rpaHUNa IUIUH]-
pa COCTOUT U3 JABYX KPYroB — OCHOBAHUN IMJIHMHApPA U
OOKOBOH TTOBEPXHOCTH.

Puc. 1
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HUsyyasa cBoiicTBa reoMeTPHUYECKUX (PUIYyp —
BoOOpaskaeMblX O0OBEKTOB, MBI IIOJydYaeM IIpeJCTaBjeHUE
0 reoMeTpHYeCKHX CBOMCTBAX pEAaJIbHBIX IIPeAMeTOB (MX
(opMe, B3aMMHOM DACIIOJIOMKEHHH U T. A.) H MOXKEeM MKC-
MOJIb30BATh 3TH CBOHCTBA B IMPAKTHYECKOH AeATEJIBHOCTH.
B 9TOM COCTOHT mpakTHueckoe (IIPUKJIATHOE) 3HAYECHUE
reomeTpuu. I'eomerpusi, B 4aCTHOCTH CTePEOMETPUSA, IIU-
POKO MCIIOJIB3yeTCs B CTPOUTENIBHOM Jelie, apXUTeKType,
MAaIlIMHOCTPOEHHUH, T€Oe31UM, BO MHOTUX JPYIUX 00JacTAX
HAYKU U TEeXHUKU.

IIlpy wusyyeHUU IPOCTPAHCTBEHHBIX (QUryp,
B YACTHOCTH I'eOMeTPHUUYECKHX TeJl, MOJAb3YITCA HX u300pa-
JKeHUAMHU Ha uyeprexxke. Kak mpaBuio, u3o0paskeHHeM IIpo-
CTPAHCTBEHHOHM (DUTYDPHI CIYKUT ee NPOEKOHUA HA Ty WU
nHYIO mIockocTsb. OxHA U Ta ke (bUrypa JOIMyCKaeT pasimd-
Hble usobpaskenus. O6bIYHO BbIOMpaeTCsa TO M3 HUX, KOTO-
poe co3jaer NMpaBUJILHOE IpejcTaBlIeHue O (opme QUryphl
u Haubosee yao0HO AJIA ucceLoBaHUuA ee cBoficTs. Ha pu-
CYHKax 2, a, 6 n3obpakeHbl JBa MHOT'OTPAaHHUKA — MHapaJ-
JejenuIe] U MMPaMHUIa, a Ha PUCYHKe 2, 6 — KoHyc. Ilpu
3TOM HeBHJUMBbIe YACTHU ITHX (PUTYDP M300paskeHb! HITPUXO-
BbIMHM JHHHUsAMHU. IlpaBujia mu3o0pakeHHsA IPOCTPAHCTBEH-
HBEIX (DUTYp NPUBEAEHbI B IPUIOKeHUN 1.

B TeueHne ABYX JieT MBI OyAeM Hu3y4yaTb B3a-
UMHOe PaCIIOJIoKeHue IPSAMBIX U IIOCKOCTeH, MHOrOrpaH-
HHKH, BEKTOPBl W MeTOJ KOODZUHAT B IPOCTPAHCTBE,
«KpyIJIble» TeoMeTpuuecKue Teja — INUAMHIADP, KOHYC,
1Iap ¥ paccCMOTPHUM Bolpoc o0 o0beMax Tel.

B nnaHuMeTpUM OCHOBHBLIMU (QUIypaMu ObLIN
TOYKHM U HOpsaMble. B cTepeoMeTpUH HapsAy ¢ HUMHY pac-
cMATpUBaeTCA elle OZHA OCHOBHasA (QUTypa — ILIOCKOCTb.
TIpencraBiieHue O IJIOCKOCTH JaeT TJaAKas IIOBEPXHOCTH
cToJia MM CcTeHbl. IIJIOCKOCTh KaK INeOMeTpUYeCcKYy (Qury-
Py caemyeT MpeACTABIsATL cebe IIPOCTHpAIOIIecs Heorpa-
HUUYEHHO BO BCE€ CTODOHBI.

Kak u pasee, Touku 6yneM o0603Ha4aTh IPO-
NUCHBIMU JaTWHCKUMU OykBamu A, B, C u T. 1., a npd-
Mble — CTPOYHBIMH JIATHHCKUMU 6ykBamu a, b, ¢ u T. 1.
Hau ABYMS IIPONMCHBIMU JaTHHCKUMHU OyksBamu AB, CD
u 1. 1. Hiaockoeru OymeM o00o3HA4aTh rpedecKUMHu OyKBa-
Mu @, B, yu T. 1. Ha pucyHKax MmjiocKoCcTH n300pakanTcs
B BUe napajuiejorpamma (puc. 3, a) Wiau B BUJE IIPOU3-
BOJIBHOU obsactu (puc. 3, 0).

a)

Ilapaniesenumnen

IIupamuga

6)
Konyc
Puc. 2

Puc. 3




AcHo, uYWTO B KAaXKAOW TIJOCKOCTH JeXKaT
KakKue-TO TOYKH IIPOCTPAHCTBA, HO He BCE TOYKH IIPO-
CTPAHCTBA JIEXKAT B OAHOH U TOH 2Ke miaockoctu. Ha pucyH-
ke 3, 6 Touku A u B sexar B miockoctu B (miockocts 3
NIPOXOAUT Uepe3 3TU TOUKHU), a Touku M, N, P He jexxar
B 9To# maockoctu. KopoTko sTo 3anucwiBaioT Taxk: A € f3,
Bef, MePB, NeB, Pgp.

OcHOBHBIE CBOICTBA TOUYEK, IPAMBIX U IJIOCKO-
cTell, Kacarwuecsa UX B3AWNMHOTO PACHOJIOXKEHHUA, BhIpayKe-
HBI B aKCUOMAaX. Besa cucremMa akCUOM CTePEOMETPUHU COCTO-
AT U3 PAJA AKCHOM, 0OJIBIIAS YACTh KOTOPBIX HAM 3HAKOMA
0o Kypcy njaaHuMeTpuu. [1oIHBIM CIMCOK aKCUOM U HEKO-
TOpbIe CJEJCTBUA W3 HUX NPUBEAEHBI B TPHJIOKeHUU 2.
3nect Mbl CHOPMYJUPYEM JHITb TPU aKCUOMBI O B3AUMHOM
pPACIOJIOKEeHUHN TOYEK, NPSIMBIX U IJIOCKOCTeH B IIPOCTpAaH-
ctBe. Hmxe oHm obo3HaueHwl A;, A,, A,.

Ay

Yepes a100b1e TPH TOYKHU, HE Jiekalue Ha OXHOW NMPSAMO,

MpoXoaUT MJOCKOCTH, U MPUTOM TOJIBKO O/HA.

WUnnocTpanmein K 9TOH aKCHOME MOMKET CJy-
JKUTL MOJeJb, U300parkeHHass Ha pucyHke 4. Il1ockocTs,
NPOXOAAIIYI0O ueped Touku A, B u C, He je)Kalmue HaA OJ-
HOU OpPsSIMOHA, MHOrZA HA3bIBAIOT IJIocKocThio ABC.

OrmeTum, 4YTO €CiAM B3SATH HE TPH, 4 YETHIPE
MIPOU3BOJIbHBIE TOUKH, TO Uepe3 HUX MOYKeT He IPOXOAUTH
HHU OJHA ILJIOCKOCTL. MHadue roBops, 4eTbIpe TOYKH MOTYT
He JIeXKaTh B OJHOH MJIOCKOCTH. KarKABIi 3HAKOM ¢ TaKUM
HATJIAOHBIM MOATBEP)KICHUEM 9TOrO (PaKTa: eCcau HOKKH
CTyJa He OAWHAKOBBIE MO JJUHE, TO CTYJ CTOUT HA TPexX
HOKKaX, T. €. OIMPAeTCA HA TPU «TOUYKH», a KOHEI UeT-
BEPTOM HOMKKM (UeTBepTas «TOUKa») He JEKUT B IJIOCKO-
CTH TI0JIa, & BUCUT B BO3AYXeE.

A,

Wanwocerpanpsa K akcuo-
Me A;: IIACTUHKA ITOALep-
JKMBAETCHA TPeMsi TOUKAMH
A, B u C, He nexaliiiMu Ha
ONHOU TPAMOLL

Puc. 4

Eecan ABe TOYUKH HpHMOﬁ JeixKaT B INIOCKOCTH, TO BCe TOU-

KU NpaMOil JIeskaT B 3TOH IJIOCKOCTH .

“ Bpech U B AanbHelIIeM, TOBODA «JBe TOUKH» («aBe NpAMbBe»,
«TPU ILIOCKOCTH» # T. 1I.), OyJeM CUYHUTaTh, YTO OTH TOUKH (IpHA-

MbIe, HJ'IOCKOCTI/I) Pa3jJuvHBbI.
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B rakom cJaydae TOBOpPAT, UYTO MNpaAMad
JeKUT B ILNIOCKOCTH HJIK NJOCKOCTh IPOXOJMT uepes
npamyro (puc. 5, a).

CBoiicTBO, BEIPAXKEHHOE B aKCUOMe A,, HCIIOJb-
3yeTcsa IJisi NPOBEPKM «DOBHOCTH» HUEPTEXKHOH JTUHEUKH.
C 270 IIeAbI0 JUHEeHKY MPUKJIAABIBAIOT KpaeM K IJOCKOH
IOBEePXHOCTH cToJia. Eenu Kpal TUHeHKH POBHBIH (IIPAMO-
JIMHeHHbIH), TO OH BCEMH CBOMMM TOUKaMH IIpUjeraer
K IIOBEpXHOCTH cToJjia. Eciau Kpall HEpOBHBIHA, TO B Ka-
KUX-TO MeCTax MeKJy HUM M IIOBEPXHOCTHIO cToja obpa-
3yeTcsi TIPOCBeET.

W3 akcuombl A, cienyer, 94TO eClIH OpAMas He
JIEKUT B JAaHHOH ILJIOCKOCTH, TO OHA UMeeT ¢ Hel He Gojee
onHOH obmeil Touxku. Eciiu npAMas U IJIOCKOCTh MUMEIOT
TOJIBKO OZHY OOIIYI0 TOYKY, TO TOBODAT, YTO OHU Hepece-
karwTtea (puc. 5, 0).

Ag

a)
IIpsimass AB J€XHUT B ILJIO-
CKOCTH O

/
/

¢

/

\e ,
F N\ /
/o \
6) \

IIpsimasi @ ¥ TJIOCKOCTH O
nepecexkaiorcsi B Touxke M

Eciu nBe MIOCKOCTH MMEIOT O0IYI0 TOYKY, TO OHU MMEIOT
OGHIYI0 TIPAMYIO, HA KOTOPOH JIe:KaT Bce O0LHe TOUKH

3TUX ILIOCKOCTEH.

B Takom ciydae TOBOPST, YTO NMJIOCKOCTH IIe-
pecekarorcda mo npamoi (puc. 5, 6). Harnaguoil miiioct-
panueil akcuoMbl A; ABJIAETCA IepecedeHue ABYX CMeX-
HBIX CTe€H, CTEHBI M IIOTOJIKA KJIACCHON KOMHATHI.

IIpeskne ueM mepedTH K NEPBLIM CIEACTBUAM
U3 ZAaHHBIX AKCHOM, OTMETHM OJHO Ba)KHOe OOCTOATE/b-
CTBO, KOTOPBIM OyJeM IOJb30BATHCA B JaJbHeHIIeM.
B npocTpaHcTBe cyniecTByeT 06CKOHEYHO MHOIO IJIOCKO-
cTeil, 1 B KaXXJ0H IIJOCKOCTU COIPaBEAJUBLI BCE aKCHOMBI
¥ TeopeMHI IJjaHuMeTpuu. bojee TOro, Ipu3HaAK¥U PaBeH-
cTBa M nofobus TPeyroJbHUKOB, M3BECTHBIE M3 Kypca
NJaHUMeTpUM, CHPaBeJJUBbBI U [OJd TPeyroJbHHUKOB,
pPAaCIIOIOMKEHHBIX B PasHBIX IJIOCKOCTAX (CM. IPUJIOXKe-
Hue 2).

\, Teopema

Ilnockoctu o u B mepece-
KapTcd T10 NpsaMod a

Puc. 5

Yepes NpAMYI0 W He JIeXKAIMYI0 HA HeHl TOYKY NPOXOAUT

IIJIOCKOCTh, U IIPUTOM TOJBKO OJHA.



Jloka3aTeansCTBO

PaccmorpuMm npamMyio a 1 He JeKalllyio Ha HeH
Touky M (puc. 6). JloKaskeM, 4TO Uepes3 OPAMYIO @ ¥ TOU-
Ky M mpoxoaut 1miaockocTe. OTMeTHUM Ha IpPAMOH a Be
Toukd P u Q. Touku M, P u @ He jse)kaT Ha OJHOU TIpH-
MO, ITO9TOMY COTJIACHO aKcuoMe A, yepe3 9TH TOUKH IIPO-
XOJUT HEeKoTopas ILIOCKOCTh O.. Tak Kak JBe TOYKHU IIPHA-
Mo# a (P u Q) JIeKaT B MJIOCKOCTU (O, TO [I0 aKCUOMe A,
IJIOCKOCTL (0 IPOXOJUT Uepes NpAMYI d.

EAMHCTBEHHOCTD TLIOCKOCTH, MPOXOAALNIeH ue-
pes mpAMyI0 a u TOYKy M, ciepver U3 TOTO, UYTO JHOas
IIJIOCKOCTh, TIPOXOASIIAs Yepes NpAMyl0 a U TO4YKy M,
npoxogur uepes touru M, P u Q. CremoBaTesbHO, 9Ta
ILIOCKOCTB COBIIAZAaeT C MIOCKOCTBLIO (f, TAK KAaK I10 aKCHO-
Me A, ueped Touku M, P 1 § nNpoXOJUT TOJBKO OJHA ILJIOC-
KocTb. Teopema JokasaHa.

Teopema

Yepes aBe IepeceKawmyecst NOPAMbIe IPOXOXUT ILJIOC-

KOCTh, U IIDUTOM TOJIBKO O/IHAQ.

JdorxasaTeabCTBO

Paccmorpum 1ipsaMbie @ u b, nepeceKamouiuecs
B Touke M (puc. 7), U HOKarKeM, 4YTO uepe3 3THU IIPAMbIe
IPOXOAUT HJIOCKOCTh, U IPUTOM TOJBKO OJHA.

OrmeTuM Ha OpAMON b Kakyo-HuOYIZb TOY-
Ky N, OTIMYHYI0O OT TOYKHU M, ¥ paccMOTPUM ILJIOC -
KOCTb O, IPOXOAAINYIO dyepe3d TOUKYy N u npamyo a. Tak
KaK ABe TOYKH IIPAMOK b JieKaT B IIJIOCKOCTHU ¢, TO IO aK-
cuome A, IJIOCKOCTb (L IPOXOAUT deped npamyto b. Uraxk,
IJIOCKOCTH O, IIPOXOAUT Uepe3 npamsele a 1 b. ExuaCcTBeH-
HOCTh TaKOW IJIOCKOCTH cJjegyeT H3 TOro, 4TO Jiobad
IJIOCKOCTh, IPOXOAAIas uepe3 MpAMbie a U b, TIpo-
xoauT uepes3 ToykKy N. CrenoBaTenbHO, OHa COBIIagaeT
¢ ILJIOCKOCTBIO O, IMIOCKOJIBKY 4Yepe3 TOUuKy N U IPIMVIO a
IIPOXOAUT TOJBKO OJHA IIJIOCKOCTh. Teopema goKasaHa.

1 Ilo pucyHry 8 HA30BHUTE: a) ILIOCKOCTH, B KOTOPBIX JICHAT IIpAMBIE
PE, MK, DB, AB, EC; 6) Touku nepeceueHus npsamoii DK ¢ miocko-
ctpi0 ABC, mpsamoit CE ¢ mockocteio ADB; B) TouKH, Jexaljue
B 1ockocTAXx ADB u DBC; r) npAmble, IO KOTOPBIM IepeceKaloTcs
niaockoctu ABC n DCB, ABD u CDA, PDC u ABC.

2 Tlo pucyHKy 9 HazoBuTe: a) TOUKH, Jiexalnue B miockoctax DCC,
u BQC; 6) IJI0OCKOCTHU, B KOTOPHIX JIEKUT npAmasa AA,; B) TOUKHU Ile-
peceuenusi npsmoii MK c¢ miaockoctsio ABD, npambix DK u BP
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11

12
13
14

15

¢ wicekoetoio A, B,C;; r) npAMble, 10 KOTO-
pbiM IIepeceKkaroTesa miockoctd AA, B, u ACD,
PB,C, u ABC; n§) TOYKHU IlepecedyeHUs IpH-
mbix MK u DC, B,C; u BP, CtM u DC.
BepHo Jsn, uTo: a) JoOble TPU TOYKH JexaT
B OJHON MJIOCKOCTH; 6) Jio0ble YeThbIpe TOYKU
JIesKaT B OJHOM IJIOCKOCTH; B) JIIOObIEe HeThIpe
TOYKHU He JexKaT B OLHOMW MJOCKOCTH; I') depes
JI00bIe TPU TOYKH IIPOXOAUT IIJIOCKOCTh, U IIPHU-
TOM TOJBKO OxHA?

Toukun A, B, C u D He jexaT B OZHOH ILIOCKO- pu. g
cTu. a) MoryT Jiu KaKkue-TO TPU M3 HHUX JIeXKATh
Ha oxmoil mpamoi? 6) Moryr nu npambie AB
n CD mepecekarbesi? OTBer obocHyMTe.
Hokaxure, YTO yepe3 TPHU JaHHBIE TOYKH, JIe-
sKallue Ha NIPAMONW, TPOXOAUT IJIOCKOCTD.
CKOJIBKO CYIeCTBYeT TAKHX IJIOCKOCTei?
Tpu gaHHbIe TOYKYU COEJMHEHBbI IIONapHO OT-
pesxamu. [Jokakure, 4TO BCE OTPE3KH JI€KaAT
B OJHOM MIJOCKOCTH.

Ilse mpamble mepecekaiorcs B Touke M. Ilo- 4
Ka)kuTe, 4YTO BCe NPAMBIEe, He IMIPOXOJAIlIUe
yepe3 TouKy M u IlepeceKamwllue JaHHBIe Puc.9

npaMble, JieXKaT B OfHON maockoctu. Jlexkar

JIM B ONHOH IJOCKOCTH BCe INpsMble, IPOXOIsAIue yepe3 Touky M?
BepHo sm yTBep)KJeHue: a) ecaW [JBe TOUYKH OKPYXXHOCTH JIeKarT
B IIJIOCKOCTH, TO U BCA OKPYXKHOCTB JICXKHUT B 3TOH IJIOCKOCTH; 0) ecyau
TPU TOUKU OKPYIKHOCTHU JIEHKAT B ILJIOCKOCTH, TO U BCH OKPYKHOCTD JIe-
SKUT B 9TOU ILJIOCKOCTU?

IIse cMe)kHBIE BePIIMHBL M TOUYKA IlepecedeHHus JHaroHajledl mapal-
JleiorpaMMa JieXKaT B ILIOCKOCTH O. JlexxaT ju ABe Ipyrue BePIINMHBI
napaJjjejgorpamMma B mjockoctu 0?7 OTBer obocHYyIiTe.

BepHO sk, 4TO HpAMas JEXUT B IIJOCKOCTU JAaHHOTO TPEyroJbHUKA,
ecJi OH&: a) IepeceKaeT OBE CTOPOHBI TPEYroJbHUKA; 0) IPOXOJUT
yepe3 OAHY W3 BEPIIUH TPeyroJbHuUKa?

Ilanbl IpsiMas ¥ TOUKA, He JiedKalllasg Ha 9Toi npamoit. [{okaxkure, 4To
BCe IIpPAMbIe, IPOXOAAIIMe Yepes JaHHYIO TOUKY U IlepeceKalollue JaH-
HYIO NPAMYI0, JIe)KaT B OAHOM IJIOCKOCTH.

Touku A, B, C, D ue nexar B ogHoil miuockoctu. Ilepecekarorca au
ILIOCKOCTH, Ipoxonaiiue depes Touku A, B,'C u A, B, D?

Moryr au [ABe ILJIOCKOCTH HMMeTh: a) TOJbKO OAHY OOIIYI TOUYKY;
0) TOJALKO ABe OOIME TOYKU; B) TOJBKO OAHY OOIyI0 NIPAMYIO?
Tpu npAMbIe TPOXOLAT Yeped OJHY TOUKY. Ueped KakIble ABe U3 HUX
mpoBejeHa II0CKOCTh. CKOJIBKO BCEro MPOBEAEHO IMJIOCKOCTEH?

Tpu npsaMblie IIOMIAPHO IepeceKaTcsa. [JoKakuTe, 4To OHU JU0O JieKaT
B OJHOH ILJIOCKOCTH, JHOO MMEIOT ODOIIYI0 TOUYKY.




T'nasa 1

ITapanneabHOCTh MPAMBIX
M ILJIOCKOCTEM

ITapanienbHOCTH NTPAMBIX,
IIPSIMOM M TJIOCKOCTHU

BsezeM moHATHE TIapajjiefIbHBIX NMPAMBIX B OPOCTPAHCTBE.
Onpenenenue

IBe npAMEbIC B IIPOCTPAHCTBE HA3BIBAIOTCA MAaPAJJIEJIbHBIMH, €CJIU OHU
JeXKaT B OJHOH IJIOCKOCTH U He IepeceKaroTcs.

I[TapaniensHOCTh HPAMBIX @ U b 0003HauUaeTcd
rak: a | b. Ha pucynke 10 npsiMble a u b mapasiebHbI,
a npAMbBIE @ U ¢, @ U d He mapajJlejbHBI.

Hokaxkem TeopeMy O apaJijieJbHbIX IPAMBIX.

Teopema

Yepes m00yr0 TOUKY NIPOCTPAHCTBA, He JIeXKALLyI0 Ha JaH-
HOM NPAMON, MPOXOAUT MPAMAs, MapajiejibHAsA HaAHHOHU,
M NMPUTOM TOJBKO OTHA.

JlokaszaTensCTBO

Pacemorpum npsaMyio a 1 TOUKy M, He Jiexa- d
HIyio Ha 2ToH npamoi (puc. 11). Yepes npaAmMyio a U TOUKY
M 1[pOXOAUT TJIOCKOCTH, M NPUTOM TOJBKO oxHAa (1. 3). N
00603HAaYUM 3Ty IJIOCKOCTH OyKBOIT o. Ilpsamass, mpoxons- / /
maA dyepes ToOuKy M mapasijesbHO NIPSMOH a, JOJKHA Je- b/ ¢
’KaTh B OJHOM IJIOCKOCTH C TOUYKOU M um mpsaMoOH a, T. e. ’
JOJIPKHA JIeXKAaTh B IJIOCKOCTH (. HO B MJIOCKOCTH O, KaK
M3BECTHO M3 Kypca IJIaHUMETPUH, uepesd TOUuKy M mpoxo-
JUT npsaMasi, napajjejbHas NIpAMON a, ¥ NPUTOM TOJbBKO  Pumc. 10
ogHa. Ha pucyuke 11 sra npamas obosHaueHa 6yKBo# b.
Hrak, b — enWHCTBeHHAA NpAMadA, NPOXOJAIIas dYepes
Touky M mnapasiejbHO nmpaMou a. Teopema nokasaHa.

B paspHelinmieM HaM IOHAAO0ATCA TaK:Ke IIO-
HATHSA IapaleJbHbIX OTPEe3KOB, HapajlieJIbHBIX OTpPe3Ka
W IPSMOM, MapajieJbHbIX Jiyueil. [[Ba oTpe3xka Ha3bIBAIOT-
cA TMapajuIeJIbHBIMH, €CJIM OHU JIeXKaT Ha IlapaJjljesIbHBbIX
NPAMBIX. AHAJOTUYHO OIllpefelisgeTcs MNapajliaelbHOCTh OT-
peska u TPAMOM, a TakiKe NMapajlJiedbHOCTh ABYX Jy4deH.




Ha pucynke 12 orpesku CD u EF napannensust (CD || EF),
a orpe3ku AB u CD He mapaJjjiejJbHbI, OTPe30K AB mapain-
nenen mpamoil a (AB | a).

HokakeM JeMMy O IMepecedyeHMH MJOCKOCTH
rnapaJjjejbHbIMU TIPAMBIMU, HEOOXOZUMYIO IJA HaJbHell-
[Iero M3JIOMKEeHUS.

Jlemma

D E
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Puc. 12

Ecan OoqHa M3 ABYX MNAPAJIEJbHBIX IIPAMbLIX II€epeceraeT JaHHYIO
IJIOCKOCTh, TO U Apyrad npsaMad mnepecerKaeT 3Ty IINIOCKOCTb.

/lokazarejabCcTBO

Paccmorpum mapajinenbHble TNpaAMbIe a U b,
OJJHA U3 KOTOPBIX — IpAMasg a — IiepeceKkaeT IJIOCKOCTDb O
B Touke M (puc. 13, a). Joxaxem, uto mpamas b Taxe
[epeceKaeTr IJOCKOCTH (f, T. €. UMEeT C Held TOJBKO OLHY
0BOIIYIO TOUKY.

Ob6osunauum GyKBO# § MJIOCKOCTB, B KOTOPOH
Jle)kar rapaJsiiejbHble npsambele a 1 b. Tak Kak ABe pasind-
HbIe IJIOCKOCTHU O U 3 uMernT 001y TOuKy M, TO 1Mo ak-
cuoMe A; OHUM IIepPeceKarTcs II0 HEKOTOPOW NIpSAMOHN p
(puc. 13, 6). Ira npsaMasa JeXKUT B IJIOCKOCTH [ u mepece-
KaeT mIpsaMyio a (B Touke M), MosToMy OHA IlepeceKaer Ia-
payieJbHYIO el npsMyro b B Hekoropoir Touke N. Ilps-
Mas p JIeKUT TAKKe B IJOCKOCTH (., To3ToMy N -— TOoUKa
mirockoctu o. CuenoBarenbuHo, N — obImfasgs Touyka nps-
MOH b W IIJIOCKOCTH 0.

HokaskeM Terieph, UTO ripsimas b He uMeeT Apy-
rux OOIIHUX TOUYEK € IIJIOCKOCTBIO O, KpoMme Touku N. ITo
u OyIeT 03HAYaTh, UTO IIpsAMas b mepeceKaeT MJIOCKOCTL (.
llelcTBUTENBLHO, eciu Obl IIpAMasa b uMesa eine ofHYy OOIIYIO
TOUKY C IUIOCKOCTHIO O, TO OHa IeJUKOM JexKaJjia Obl
B IIJIOCKOCTH (. U, 3HAUUT, Oblja Obl 0011lell IPAMOI MJIOCKO-
creit o u B, T. e. copuagassa 6u1 ¢ npamoi p. Ho aTto HeBos-
MOKHO, TaK KaK IO YCJIOBHIO IpPAMEIe a U b napalljleNIbHbl,
a mpsaMbIe @ U p nepecekaiorcsi. Jlemma goxasaHa.

W3 kypca miaHUMETPUU H3BECTHO, YTO €CJU
TPU TPsIMBIE JeKaT B OJHOM IJOCKOCTH U JBe W3 HUX IIa-
pajyienbHbl TpeThell IpAMO, TO 3TH ABe NpAMble mapaJ-
JeJbHBI. AHAJIOTUYHOE YTBEP)KIAeHUEe UMeeT MeCTO W IJs
TpexX NpsMbIX B mpoctpaHcTtBe. ChopmynaupyemM U IOKa-
JKeM 9TO yTBep:KIeHue.

a)

Puc. 13



Teopema

|

D

Ecau nBe mpsaMble mapaJjuieJIbHbI TPEThel NMPAMOii, TO OHH

napaJ’JjelibHbI.

lokaszarejascTBO

Ilycts a || ¢ u b || c. Norasxkewm, uto a || b. Iaa
3TOrO HY)KHO I0KAa3aTh, YTO NMpAMble a U b: 1) JieskaT B 011-
HOM ILJIOCKOCTH H 2) He IIepeceKarTcH.

1) OrmeTuM Kakyo-HuUOyab TouKy K Ha mpsda-
Mo b u 06o3HAUMM OYKBOU O ILIOCKOCTh, HPOXOASAIIYIO
yepesd npamyoo a u Touky K (puc. 14). Hoxakem, 4TO
npamMas b JeXuT B 9TOH miaockocTta. [ledicTBUTENIBHO, eCan
OOMYCTUTh, YTO HpaAMas b mepecexkaeTr IJIOCKOCTb O, TO IO
JeMMe O IIepecevyeHUuH IJIOCKOCTU TapasljejibHbIMHA IIpA-
MBIMHU TIpsIMasi ¢ TaKiKe IIepeceKaeT ILIOCKOCTh 0. Ho Tak
KaK OpAMBIe d W ¢ TapasjenabHbl, TO ¥ TIpAMas a mepece-
KaeT IJIOCKOCThb (!, YTO HeBO3MOYKHO, 00 IpsiMasi a JeXKHUT
B ILJIOCKOCTH Ol

2) Ilpsimbie a u b He mepeceKalTCs, TaK Kak
B IPOTHBHOM CJIydae dyepes TOUKY UX IepecedyeHus IPoXo-
auy Obl aBe npsmbie (¢ u b), napaJienbHble TIPAMOU C,
uTO HeBO3MOXKHO. Teopema porasana.

Ecam nBe ToOUKHM OpAMOR JiexKarT B LAHHOF
IIJIOCKOCTH, TO COrJJaCHO aKCHoOMe A2 BCA IIpsiMasl JICHIHUT
B oTO# miockoctu. Orcofa ciaeiyeT, 4TO BO3MOMKHBI TPH
caydyasi B3AaUMHOTO PACIHOJIOKEHHUSI NMPAMON U IJIOCKOCTH
B MPOCTpPaHCTBE:

a) npAMasg JIeKHT B IJIOCKOCTH (CM. puc. 5, a);

0) mpAaMasa M NMJIOCKOCTh MMEIOT TOJBKO OIHY
0o0IIIYI0 TOYKY, T. €. mepecekawrcsa (cMm. puc. 5, 0);

B) mpAMasd M IJIOCKOCTh HE UMEKT HH OJHOM
001ed TOYKH.

Onpenenenue

e

//% b//
/(i/if//

Puc. 14

HpﬂMaH U IIJIOCKOCTh HAa3bIBAIOTCA MNapajjeabHbIMHW, €CI1U OHU He

UMeIoT O0MUX TOYeK.

ITapannenpHOCT, NPAMOH @ W IJIOCKOCTU O
obosHavaercs Tak: a | o.. HarsagHoe npeacTaBieHne o Ips-
MOH, mapajieibHON MIIOCKOCTH, NAl0T HATAHYThIE TPOJLIeH-
OycHble WJIM TpaMBaliHble IPOBOJA — OHU HapasJIeJbHbI
ILJIOCKOCTH 3eMJiu. [[pyroii mpumep jAaeT JUHUA lepecede-
HUS CTEHbl W [IOTOJKA — 39TA JIMHUSA Mapajljie]IbHa TIJIO0CKO-
ctu moja (puc. 15, a). 3aMeTuM, YTO B IJIOCKOCTH II0JIa



pMeercs IpsMasi, mapajjienbHas 9roil JuHuU. Takoi ups-
Moil SBasercs, HAIPUMep, JUHUA IepecedueHud I10Ja ¢ TOH
sKe caMoil CTeHOHU.

Ha pucysake 15, a ykasaHHble IIpAMBIE
o6osHaueHsl OykBaMu a u b. OkasplBaeTcd, YTO eCJH
| B IJOCKOCTH O, MMeeTcsa mpaMas b, mapaJejbHasA NpHA-
‘ MO¥ a, He JieKallel B IJOCKOCTH O, TO IpAMas a U MJOoC-
KOCTB O, IlapaJjuiebHbl (puc. 15, 6).

IIpyruMu cJoBaMu, HaJU4YHe B ILJIOCKOCTH
npaMou b, mapajyieJbHOH NIPAMOA @, SABJsSIETCS NPHU3HA-
KOM, II0 KOTOPOMY MO’KHO CZeJIaTh BBLIBOJ O I1apaJjjiesIbHO-
ctu mpsaMoil a u njockoctu o. ChopmynupyeMm aTO yTBep-
JKIeHue B BUJE TeopeMBbl. a)

. RNy e T

A\ Teopema

Ecamn npamasd, He jexamasi B JaHHOH IUIOCKOCTH, napaJi-
JeNbHA KAKOM-HUOYAbh NMPAMOI, Jekameil B 3TOH IJIOCKO-
CTH, TO OHA NApPaJUIeJbHA JAHHOM ILIOCKOCTH.

Jloka3aTeabCcTBO a

Pacemorpum miockocTh 00 U AB€ Iapasijieiib- e
Hble IOpAMBbIe @ U b, pacmoioyKeHHble TaK, YTO IpaAMas b
JIEXKUT B ILJIOCKOCTU O, a IpAMAasd ¢ He JIEXKHUT B 3TOH ILIO- /
ckoctu (puc. 15, 6). Hokaskem, uto a | o. b

ITonyctmm, uto 9To He Tak. Torpa mpsamas a
Iepecekaer IJIOCKOCTh O, & 3HAYHUT, 110 JieMMe O Iepecede- o
HUM TJIOCKOCTH IIapajjieJbHBIMU NPAMBIMHA IIpAMadA b Tak-
’Ke nepecexaeT IIOCKOCTh o. Ho 5ToO HeBO3MOXKHO, TaK 6)
KaK NpAMad b JEeKUT B IJIOCKOCTH O. Mrak, nmpsmas a He  Puc. 15
mepeceKaeT ILTOCKOCTb O, II09TOMY OHA IapajjelbHa 9TON
mirockoctu. Teopema JokasaHa.

IoxaskeMm ellle ABa YyTBEP)KACHHS, KOTOPbIie
YacTO HKCIIOJBL3YIOTCS NPHM pellleHnu 3ajad.

1°. Ecau mI0CKOCTH NMPOXOXUT 4Yepe3 TaHHYH0
npAMYI0, AapaJUIeJdbHYI0 APYTroil IJIOCKOCTH, U IepeceKa-
€T 3Ty ILIOCKOCTh, TO JIMHUSA IE€PECeYeHHs] ILIOCKOCTEeH na-
pajLienbHa JAHHOH NMPIMOI.

IIycTh uepes AaHHYIO IPAMYIO @, Iapasliesb-
HYIO TJIOCKOCTH O, TPOXOAUT ILJIOCKOCTH 3, IepeceKaromast
ILIOCKOCTD (L TI0 TIPsMO¥ b (puc. 16). Toxaskem, uro b || a.
IelicTBUTENBbHO, STH NPSMbIe JIeKaT B OJHOU IJIOCKOCTH
(8 mnockocTu f) U He IepeceKaroTcs: Bellb B MPOTUBHOM
cayuae nIpsaMas @ mepecekasia Obl IJOCKOCTh (L, YTO HEBO3-
MOKHO, IIOCKOJBKY II0 YCJOBHUIO a || O

e




MBIX IIapaJljIeibHA JaHHOM IJIOCKOCTH, TO Apyras npaMmas
Ju00 TaksKe NapajliebHA JAHHOM IJIOCKOCTH, Ju6O Je-
JKUT B 3TOHM ILJIOCKOCTH.

npAMble, TTPUUYEM IpAMas @ IapajlelbHa IJIOCKOCTH O.
Toraa npsiMas g He TepeceKaer IJIOCKOCTb O, H, CJIeJ0Ba-
TeJbHO, II0 JIEMMEe O IlepeceueHUU IIJIOCKOCTH IIapal-
JeJBHBIMH IIPAMBIMHM IpsAMasi b TakKe He TIlepeceKaer

2°, Ecam ogHa M3 ABYX NapajuIeIbHBIX NpPd-

B camom gese, nycTh @ 1 b — mapasnieiabHbIe

JI0CKOCTE . IloaTomy mpsamas b 1ubo mapajiejabHa IJIOC-  Puc. 17
KOCTH O, JIU0O JIEKUT B ITOH IJIOCKOCTH.

16
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IMapannenpHble NpsAMble @ U b JeXaT B IUIOCKOCTH O. JlokaKuTe, 4TO
npaMas ¢, IepeceKaionas IpaMble @ U b, TaKXKe JIEKUT B ILIOCKOCTH (L.
Ha pucynke 17 toukua M, N, @ u P — cepexuns! orpeskos DB, DC,
AC u AB. Haligure nepumerp ueTbipexyroibHuka MNQP, ecan
AD =12 cm, BC = 14 cm.

Touka C ae:xuT Ha orpesxke AB. Hepes TouKy A mpoBeAeHa IMJIOCKOCTb,
a dyepe3d Touku B u C — mapaJijieNbHble IIPAMBIE, IlepeceKaloliue aTy
MJIOCKOCTh COOTBETCTBeHHO B Toukax B; m C,. Halizure giuny orpes-
ka CC,, eciou: a) touka C — cepenmna orpeska AB u BB, =7 cwm;
6) AC:CB=3:2 u BB, =20 cMm.

Cropousl AB n BC napannenorpamma ABCD nepeceKaioT ILJIOCKOCTB Ol
Ioraskure, uro npsambie AD u DC Takxke 11epecekaroT ILIOCKOCTh (L.
CpenHsas NUHHUA Tpalenuu JeKHT B IIOCKOCTH . Ilepecekaror nnm
IpsMBIe, COJepsKallie ee OCHOBaHUs, IIIOCKOCTh 0.7 OTBeT 000CHYHTE.
Tpeyroasaukun ABC u ABD He siexxaT B OfHOH miockocTu. Jlokaskure,
yro a106ad mpaMasi, napajuienbHas orpesky CD, mepecekaeT ILIOCKO-
CTH JAaHHBIX TPEYTOJbHUKOB.

Touku A u B nexaT B IJIOCKOCTH (., a Touka C He JIeXUT B 3TOH ILIOC-
KocTu. Jlokaxkure, 4TO nNpaMasd, IPOXOAAIAs Yepe3 cepejUHbl OTPe3-
koB AC u BC, mapaJiieibHa NJOCKOCTH .

Touxka M He JIeKUT B IJIOCKOCTH npamoyroasauxka ABCD. Jlokakure,
yTo npamas CD mapannensHa 1iaockoctu ABM.

Touka M He JeXHUT B IockocTu Tpanenun ABCD c¢ ocunoBanueM AD.
Hokaxkure, uto npamas AD napayienbHa miockoctu BMC.
ITokasxuTe, 4TO €CJHU JaHHAs IpsAMasd IapaJjesbHa IIPAMOH, IO KOTO-
poiil mepeceKaTcs ABe IJIOCKOCTH, U He JIeKHUT B 9TUX IIOCKOCTAX, TO
OHA NIapajiejibHA 3THM IJIOCKOCTSAM.

Cropona AC rpeyrospHuka ABC mapaiienbHa INIOCKOCTH O, a CTOPO-
Hbl AB u BC nepecexaroTrcs ¢ 9TOH IIOCKOCTBIO B Toukax M u N. Jlo-
Kaxxure, yto TpeyroibHuku ABC u MBN mnono0HBI.
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Touka C nexur Ha orpe3ke AB, npuuem
AB : BC=4: 3. Orpesoxk CD, paerbiii 12 cm,
napaJijieJieH IJIOCKOCTH (L, MPOXOAAINEeH uepes
Touky B. Hoxka)kure, uro npsimasg AD mepece-
KaeT IJIOCKOCTb O B HEKOTOpPOU Touke K, u
Ha#iauTe oTpe3oK BE.

Ha croponax AB u AC tpeyroasruuxa ABC
B3ATHI COOTBeTCTBeHHO Touku D u E rTax,
yTOo AMUHaA orpe3dka DE paBHa 5 cM u % = %
Ilnockocts o mpoxoaur uyepe3d Touku B u C
U napaJiyiejibHa oTpe3ry DE. Haliaure nauny
orpeska BC. Puc. 18

B rpanenuu ABCD ocuoBanue BC pasHO

12 cm. Touxka M He JIEXKHT B IJOCKOCTH Tpa-

menuu, a Touka K — cepeauHa orpesxa BM.

Hoxaxkure, uro nnockocts ADK mepecekaer orpe3ok MC B HEKOTODOH
Touke H, u Haiigute orpe3ok KH.

OcunoBanme AB Ttpanenmuu ABCD mapajjieibHO TJIOCKOCTH O, a Bep-
myHa C JIeXKUT B 9TOU IIocKocTH. [{okakure, uro: a) ocuoBauume CD
Tpamenmuu JIEKUT B IJIOCKOCTH O ©) CpeaHsAs JUHUA Tpallelun
rapaJijiejibHa IIJIOCKOCTH Of. '

IInockocts o nmapannenbHa ctropoHe BC Tpeyroabauka ABC u mpoxo-
nUT yepe3 cepefuHy cTopoHbl AB. JlokaskuTre, 4TO JIOCKOCTH O IIPOXO-
JUT TaKiKe udepe3 cepeamHy cTopoHBI AC.

ITnockoetu o u B nmepecekarorcs mo npsamoit AB. IlpAMas a napaieinb-
Ha KakK IIJIOCKOCTH O, TaK M Trockoctu B. Ilokasure, 4To mMpAMEBIe a
u AB mapajijenbHBHI.

Pemenue

Uepes TouKy A mposeseM’ npaAMy AM, napanjielbHYIO IPAMOH a
(puc. 18). Tak kak npamMad @ IapajJieJbHa IJIOCKOCTAM O U 3, TO Ips-
Masg AM JeXHUT KaK B ILIOCKOCTH Q, Tak ¥ B Ijockoctd B (m. 6,
yreepaxgerue 2°). Takum obpasom, AM — mpsamas, 110 KOTOpoil mepe-
CEeKaTCA MJIOCKOCTHA O U B, T. e. oHA coBmagaet ¢ npsamoit AB. Creno-
BarennHo, AB | a.

JokakuTe, 4TO €CJAHW TPU ILJIOCKOCTHU, HE MPOXOAAIINe Yepes3 OAHY Ips-
MYIO, TIOIAPHO TIePeceKaloTcs, TO MPAMble, I0 KOTOPBIM OHU II€PeceKa-
Tcs, JMbO MapasyiesbHbl, JU00 UMEOT OOIIYI0 TOUKY.

* BhIpaskeHus «IIPOBEJEM NPSAMYIO», «IIPOBEAEM ILIOCKOCTE», PasyMe-
eTcs, He HY’KHO IIOHMMATh B OYKBAJBLHOM CMBICJIE (HU IPAMYIO, HH
IIJIOCKOCTH B MPOCTPAHCTBE MbI HE IPOBOAMM). ITH CJIOBA O3HAYa-
0T, YTO yKa3aHHAs NPAMas WU IJOCKOCTb BBOAATCS B PACCMOT-
pexHue.



BsaumHoOe pacoJioKeHue IPAMBIX
B IIPOCTPAHCTBeE.
Yron mMexnay ABYMA NPAMBIMU

Ecim nBe npsiMbie IIepeceKaloTcsa WU Ilapal- T
JIeJIBHBI, TO OHH JIeXKaT B OAHOM mockocTu. O1HAKO B IIPO- :
cTpaHCTBE JIBe MPsSMble MOIYT OBITH DACIOJIOIKEHBI TaK,
4YTO OHHM HE JIeXKaT B OJHOH IJIOCKOCTH, T. €. He CYIIeCTBY-
eT TAaKoO# MJOCKOCTU, KOTOPas IIPOXOAUT depe3 obe 3TH
npamele. SIcHO, YTO TaAKUe IIPAMbIE He IepeceKarTes U He
napaJiiejibHbl.

Puc. 19

Onpenenenue

Ilpe npsiMble HA3BIBAIOTCA CKPEIMBAIOINIMMMCH, €CJIM OHU He Jexar
B OJHOM IIJIOCKOCTH.

Hariasagnoe 1mpencraBieHHe O CKpeIllUBalo-
UiMxcd NPAMBIX ZAIOT JBe AOPOTH, OJHA M3 KOTOPBIX IPO-
XOIUT 1O dCTAKaLe, a Apyrasa — ToJ scTakanoi (puc. 19).

Ioxaxkem TeopeMy, KOTOpas BbIpaXkaeT MPH-
3HAK CKPEIIUMBAIOUINXCs [PSIMbIX.

\ . Teopema
N
ECJII/[ OJIHA H3 JIBYX HPAMbBIX JICIHCHUT B ll(‘,lC()T()pOi;l 1MJI0CKO-
CTH, 4 gpyrasd npsamas nepeceraer JTy J0CIIOCTh B TOYKe,
He JIexalleil Ha HepBoi NpPSIMOM, TO 3TU NPSAMbIe CKpelu-
BalOLIKECH.

Jloxka3aTeJbCTBO

Paccmorpum npamyoo AB, Jsexaniyro B IJIOC-
kocTH O, U npamylo CD, mepeceKamollyio 3Ty IIJIOCKOCTh
B Touke C, He jJekalled Ha npamoit AB (puc. 20). oka-
skeMm, uto AB m CD — cKpenjupaimlnueca NpsaMbie, T. €.
OHU He Jie)XaT B OAHOHN miaockocTu. [elicTBUTENBHO, eCiau
DOMYCTHUTL, uTo npamble AB u CD jexar B HEKOTOPOU
ILJIOCKOCTH 3, TO IJIOCKOCTH 3 OyAeT IPOXOAHUTEL Uepes nps-

MyiI0 AB u TouKy C ¥ II09TOMY COBIIaZeT C IJIOCKOCTBIO O. B \C
Ho 2T0 HeBO3MOKHO, Tak Kak npsamasa CD He JIeXur \
B IIockoctu o. Teopema nokasasHa. A

Wtak, BO3MOKHBI TPH cJydasi BBAMMHOro pac- /- oy
NOJOKEHU JBYX MPSIMBIX B IIPOCTPAHCTBE:

a) npsaMble MepPeceKalTcsi, T. €. UMEIOT TOJIb-
KO ofHy obmyioo Toury (puc. 21, a); Puc. 20
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Tlepecekaomuecs NPAMbIe TMapanieapHble TpsAMble CKpeluBaIoecs IpsiMbie
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Puc. 21

0) mpaMble MapaJjIe/IbHbI, T. €. JIEXKAT B OnHOU
[LJIOCKOCTH M He nepecekawrcs (puc. 21, 0);

B) NpaAMbBbIe CKpPeIIMBAIOTCsI, T. €. He JieXkar
B ofHO mIockocTH (puc. 21, 8).

okaskeM ellle OJHY TeOpPeMY O CKpelHBAIO-
IUXCS IPAMBIX.

Teopema

Yepes KaKIYI0 M3 ABYX CKPeIIHBANMUNXCA MPAMBIX npo-
XOAUT TIOCKOCTH, IapaJjelibHasA Apyroi nmpAMoii, 1 MpHU-
TOM TOJBKO OJHA.

JToxka3aTenbCTBO

PaccMoTpuM CKpelUBapOIuecsa IPAMbBIE AB
u CD (puc. 22). Jloxaskem, 4TO Uepe3 NPsAMYI0 AB mpoxo- e
JUT ILJIOCKOCTB, IlapaJjJiesjbHasd npamoit CD, u Trakad T
ILIOCKOCTH TOJIBKO OJHA. i

TIpoBesem uepes TOUKY A IPAMYIO AE, napaJ- 4. B
nenbHyio npamoit CD, u 0603HaAYUM 6YKBOM O IJIOCKOCTH, e
IpOXOAAIIyI0 depe3 mnpsmble AB 1 AE. Tax kak uUpda-

Masi CD He JeXUT B ILIOCKOCTH (O M IapaJjjaeibHa MpPd-
moit AE, nmexalneii B 9TOM IJIOCKOCTH, TO mpAMad CD D
mapaJijieJibHa ILUIOCKOCTH O. —

§IcHO, YTO IJIOCKOCTb OO — €NUHCTBEHHAad ILJIOC- o
KOCTb, MpPOXOAAINasA uepes npamyo AB n mapasnenbHad
npamoit CD. B camom Jelne, n06as gpyras IJIOCKOCTh, IPO-
xXoAsmas uepes nNpaAMyo AB, nepecexaercs C npamoit AE,
a 3HAQUUT, IepeceKaercs U C napasieabHoil el TPAMOA CD.
Teopema nokasaHa.

HarnsgHo#l WimocTpanueil 9To TeopeMEel CIIy-
5KaT [Be IOPOrH, OJHA M3 KOTOPBIX MPOXOAUT IO 3CTaKale,
a gpyras — IOA 9CTaKagoi (cM. puc. 19). Hmwxuasa nopo-
ra JeXKHT B MJIOCKOCTH 3€MJIH, NapajelbHOW LOpore Ha
scTakame. SIcHO, 4TO ¥ Uepe3 JOPOrY HA dCTaKaje MpoXo-
IUT IJIOCKOCTb, HapajjejbHasd IMJIOCKOCTH 3eMJIH, a 3Ha-
yur, mapajjieibHas HUMKHEW Aopore.

Puc. 22



CorslacHO OHOW M3 aKCHOM (CM. IpHJIOXe-
HUe 2) qiobad upsamas a, JeKalas B JIOCKOCTH, pasd/ess-
€T 9Ty IIJIOCKOCTh Ha JB€ YACTH, HA3bIBaeMbIe MOJYILIOCKO-
cramu (puc. 23). [Ipamas a HaswpIiBaeTcsi rpaHuHell KaK-
IOW M3 3TUX MOJYyIJaocKocTeil. JIroOble ABe TOUKU OLHOU
U TOH JKe MOJIYIIJIOCKOCTH JIEXKAT 110 OAHY CTOPOHY OT IpHA-
MOH a, a Jro0ble IBe TOUKU PA3HbIX MOJYIIJIOCKOCTe!l — IIO
pasHble CTODOHBI OT 3TOW HpAMOH (cMm. puc. 23).

OBa nyua OA u O,A,, He Jexaliue Ha OJHOH
[IPsIMOH, HAa3bIBAIOTCS COHANPABJIEHHBIMH, ecjJd OHM Ila-
pajlyleJlbHBI U JeXXaT B OJHOHU MOJYIJIOCKOCTH ¢ TIpaHu-
ueit 00,. JIyuu OA u O,A,, ne)xarniue Ha ONHOU MPAMOII,
HA3bIBAIOTCS COHANPABJIEHHBIMHU, €CJU OHM COBHAJAIOT
WA OOWH U3 HUX cofepykutr xpyroi. Ha pucynke 24 xyuun
OA n OA,, a rakxe ayuu A,B, u O,B, coHanpaBJeHbI,
aayuu OA u O,A,, OA u O,A,, O,A, u O,B, He ABIAOTCA
cOHanpaBJeHHBIMU (0ObsicHUTEe IToueMy). Jlokaxkem Teope- [
My 00 yrjlaXx C COHAlPABJIEHHBIMH CTOPOHAMMU. Prc. 24

Teopema

Ecau cTtoponst /IByX yrjoB COOTBeTCTBEHHO COHAIpaBje-
HBI, TO TAaKHE YIJbl PABHBI.

JokasareabcTBO

OrpaHuyuMces paceMorpenneM cJuaydas, Ko-
raa yrasl O 1 O; ¢ COOTBETCTBEHHO COHAlPABJIEHHBIMHA
CTOPOHAMH JIeXKAT B PA3HBIX ILIOCKOCTIIX, U JJOKAXKeM,
uro £0 = £0O,.

OrmeTuM Ha CTOPOHAX yijia () Kakue-HUOYIb
TOUYKA A U B ¥ OTJIOKUM Ha COOTBETCTRCHHLIX CTOPOHAX

yraa O, orpesku O,A, = OA u OB, = OB (puc. 25). Tax
kak ayun OA u O, A, conanpasiensl u OA =0, A, 10 TTOJy-
untca napaterorpamm OAA, O, wu, cienoBaTesbHO,
AA, |00, u AA, = 00,. Aramoruuso noayvaem: BB, || 00,
u BB, = 00,. Orcioga crenyer, uto AA, | BB, u AA, = BBy,
a, 3nauut, ABB, A, — napamnenorpamm u AB = A, B,.

CpaBauM Teneps Tpeyroabauku AOB u A,0,B,.
OHH paBHBI II0 TPEeM CTOpoHaM, U Iosromy 20 = Z0,.
Teopema mokasana.

3ameuanue

IIpu pokasaTesbCcTBe MbI HESBHO BOCHOJIB30Ba-
JIUCh TeM, 4To oTpesKu AB u A,B, He nepecexawoTcda (B Ipo-
THBHOM CJyUae NapajjelorpaMMoM OKasajach Obl GUIy- .
pa AB,BA,, a He ABB,A,). [loxaxkem aro. [JonycTuM, 4TO S
orpesku AB u A,B, nepecekatorcs. Torma mnockoctu AOB :
u A,0, B, nepecekaloTcs Mo HEKOTOPOH 1ipAMoii a. ITocKOIbKY N
OAW\ 0,A,, o OA|A0B,, mnosromy a|OA (cm. 1. 6). L o




Ananoruuno a | OB. Ho sT0oro He MOKeT 6bITh, TAK KaK Yepes

TouKy O IPOXOAUT OJHA NPsMAasi, NapajjieJbHad IPIMOR a. /

CrnenmonaresibHO, oTpe3ku AB u A B, He mepecekawTcs. / o
180° — o

Puc. 26

JItobble Be mepeceKawIiluecs HpAMBIC JeXKarT
B ONHOH ILJIOCKOCTH ¥ 00pasyrT YeThIpe HepasBePHYTBIX
yria. Ecim usBecTeH oMH U3 3THUX YIJIOB, TO MOYKHO Hail-
TH U Apyrue Tpu yriaa (puc. 26). [Iycts oo — TOT U3 yIJIOB,
KOTODBII He MPEBOCXOIUT JIOGOTO U3 TPeX OCTAJIBbHBLIX yI-
aoB. Torga roBOPAT, UTO YroJl MeKAY NepeceKaromuMucs A
npaMbiMu paBeH o. OueBmano, 0° < o < 90°. \

BBenem reneps nmoHsTHE yria MeKAy CKperu- \
BamuMuca npaMmbiMu. [lycts AB u CD — aBe cKpeiru- 5
Barouueca mnpambele (puc. 27, a). Yepesd npou3BOJIBLHYIO \ \ C
Touky M, npoBenem npsamseie A,B, u C,D,, COOTBETCTBEHHO \ 19
napastenbuble npameiMm AB u CD (puc. 27, 0). B

Ecnu yron mexkny npsameimu A, B; u C,D, pa- \ v /D
BeH (o, TO Oy/leM TOBOPHUTH, UTO YIOJ MEKAY CKpeluBaro-
mumuca npameiMu AB u CD paseHn . \B

HokaxeM, YTO yrojs MexAy CKPeIUBAIOIIH-
MHCs TNPAMBIMHA He 3aBUCUT OT BbIOOpa Toukum M,.
HeiicTBUTENIBHO, BO3bMeM JI00YI0 ADYryi0 TOUKy M, m
IIpoBeneM 4epe3 Hee npamble A,B, u C,D,, COOTBETCTBEHHO
napajnenbHble npamMeiM AB u CD (cm. puc. 27, 6). Tak
kak A,B, | A,B,, C,D, || C,D, (o6bacHUTe m0OYEMY), TO CTO-
POHBI YIJIOB ¢ BepmuuHaMu M; u M, nomapHo coHampas-
JgeHnsl (Ha puc. 27, 6 rakumMu yraamu sisasores LA, M,C, u
LAMCy, LAM Dy u LAM,D, u . 1.). llosTomy aTH yr-
JIBI COOTBETCTBEHHO paBHBI. OTciofa cjaeayeT, UYTO yIroJ
MexaAy npAMbeiMA A,B, u C,D, Taxk)ke paBeH @.

B xauecTtBe TOUuKU M, MOYKHO B3ATb JIIOOYIO
TOYKY Ha OJHOH M3 CKPeUIUBAIIIUXCA NpAMBIX. Ha pu-
cyuke 27, 6 va npamoit CD ormeuena touxka M u depes
Hee IpoBejeHa npsamas A’'B’, mapannenvuad AB. Yroa
MexxaAy npaMeiMu A'B’ u CD Takke paBeH @. A\ A"

\ \

R\
A
34 Touka D He JIeXKUT B IJIOCKOCTH TPEYTOJBHU- \ 0/C \
ka ABC, Touku M, N u P — cepeausbl oTpes- \
/"
) \\
\ \

koB DA, DB u DC coorBeTcTBeHHO, TOuka K
JIeKUAT Ha oTpe3ke BN. BrisicHuTe B3amMHOeE
pacnoJioxkenue npsameix: a) ND u AB; 6) PK
u BC; B) MN u AB; r) MP u AC; 1) KN ‘B \B
u AC; e) MD u BC. 6)
35 Uepes rTouky M, He JeKamiyo Ha OpaMoil a,
IIPOBEJIEHEI ABe IIPAMBIE, He UMEIOIHue OOIMUX  Pyc. 27
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TOYEK C IpAMOo#d a. [oka)kuTe, 4TO TO KpalHeil Mepe ogHa M3 ITUX
OPAMBIX U IpAMasg ¢ SABIAITCA CKPEIIUBAIOUIAMUCH IPIAMBIMU.
[Ipamast ¢ mepecerkaeT NPSAMYIO @ U He TIepeceKaeT MPAMYIO b, Tapaiielib-
HYI0 npamoi a. [lokakure, 4TO b 1 ¢ — CKPEIUBAIOIIHECS IIPSAMBIE.
IIpamas m mepecexkaer cTopoHy AB Tpeyroipuuka ABC. KakoBo B3sa-
UMHOE DAacCHoJo)KeHUe NpAMBIX m u BC, ecau: a) npaAMasg m JIeXUT
B maockocTu ABC 1 He mMeeT o0Iux Touex ¢ orpeskom AC; 6) mpsa-
Madg m He JeXur B 1uockocru ABC?

Yepes Bepmiuay A pom6a ABCD npoBeseHa npsMmasi @, mapajjelb-
Hasg auaroumanu BD, a uepes Bepmuny C — mnpsamas b, He Jexxauias
B TockocTtu pomba. lokaskure, uro: a) npambie a u CD mepeceka-
oTcA; 6) a U b — CcKpelluBapInecs OpsMble.

Hoxaskure, uro ecnint AB u CD ckpemnuBaroinuecs npambie, 10 AD u BC
TAKKe CKpenuBawIuecs OpsIMbIe.

Ha crpeinusaroIiiuxcsa NIpaAMBIX @ U b OTMeUeHbl COOTBETCTBEHHO TOYKHU
M un N. Uepes npsamyio a 1 Touky N mpoBelieHa IJOCKOCTh O, a 4yepes
npsaMyo b u Touky M — 1rockocTs . a) Jlexkur nu mpsmas b B mioc-
roctn (? 6) Ilepecekatorcs au miaockoetu o u B? [Ipu mosmoKuUTE b-
HOM OTBeTe YKa)XuTe NPAMYI0, IO KOTOPOW OHU IepeceKaroTcs.
Mosker nm Kaxgasg U3 ABYX CKPEUIMBAIOIIUXCS NPAMBIX OBITH ITapaJ-
JenpHa Tperbeir mpamoit? Oreer obocHyiiTe.

Hauwl napasuiesiorpaMmm ABCD u tpanenus ABEK ¢ ociosanuem EK, He
JIleXKale B OAHOH IJIOCKOCTH. a) BhIsicHMTE B3aMMHOE DPACIOJIOMKEHUE
npameix CD u EK. 6) Haiigure nmepumMeTp Tpamenuy, €CJAU H3BECTHO,
YTO B HEe MOYKHO BIIHCATH OKPYXKHOCTb U AB = 22,5 em, EK = 27,5 cwm.
Joxaure, 4To cepeJUHBI CTOPOH IIPOCTPAHCTBEHHOTO YETHIPEXYI0Jb-
HUKA" ABIAIOTCA BepIIMHAMU IapajjieorpaMMa.

IIpameie OB u CD uapasnnensable, a OA u CD — cxkpemnupBaonyecsa
npameie. Ha#inure yron wmexay npameiMmu OA u CD, ecau:
a) LAOB =40°; 6) LAOB =135° B) LAOB = 90°.

IIpsimas a mapannensHa cropose BC napanienorpamma ABCD u ue Jie-
JKHUT B MJIOCKOCTHU mapaJienorpamma. JJokasure, uro a u CD — ckpe-
IIUBAIOIIHUECS TIPAMbIe, U HAWAUTE YToJl MEKIYy HUMH, €CJU OAUH U3
YIJIOB TapaJjuieyiorpamMma paBeH: a) 50°; 6) 121°.

Ilpamasg m mnapananenbvHa auaroHanu BD pomba ABCD u He JeXUT
B IJIocKocTH poMmba. [loxaxkure, uro: a) m u AC — CKpelyuBarolihecs
npsAMbIe — W HaUAUTEe YyroJa Mexxay HuMu; 6) m m AD — cKpeljuBarw-
muecs MpAMble — ¥ HAUAUTE YroJl MeXAy HuMH, ecau yroia ABC pa-
Ben 128°.

B npocrpancTBenHoM ueThipexyrojibHuxe ABCD cropoust AB u CD
paBHBI. lokakure, uto npsambie AB u CD 006pa3yioT paBHBIE YTJbI
Cc MpAMOI, NMPOXOoAAINell uepes cepeaAuHbl oTpeskos BC u AD.

" YeTHLIpeXyTONLHUK HA3BLIBAETCA MPOCTPAHCTECHHBIM, €CIH €ro
BEpPIINHLI He JIeXKaT B OJHOM IIJIOCKOCTH.




ITapaiieJbHOCTh IIJIOCKOCTEU

Mgl 3HaeM, UTO €CJM JABe IJIOCKOCTU HMEIOT
06IIyI0 TOUKY, TO OHM IIePeCeKAITCA IO NMPAMOH (aKcuo-
Ma A;). OTciona cieayer, 4To ABe ILIOCKOCTH Jau00 mepece-
KaloTca 1o npamoi (puc. 28, a), 160 He mepeceKkarTcsd,
T. €. He UMEIT HHM OJHOM o0men Touku (puc. 28, 6).

Onpenenenue

J_IBG IIJIOCKOCTH Ha3bIBAIOTCA NapaJjieJbHbIMH, €CJIA OHU HE IIepeceKa-
OTCA.

IIpeacrapiienne O mapajjlelbHBIX IJIOCKOCTAX
NaloT TOJ U IOTOJIOK KOMHATBI, JABe IIPOTUBOIOJIOMKHBIE
CTeHBI, IOBEPXHOCTH CTOJIA W IJIOCKOCTH IIOJA.

IapannensHOCTL IIOCKOCTeH O U 3 0603Ha-
gyaerca Tak: o | f. PaccMoTpuM ImpHsHAK IapaslelbHOCTH
JIBYX TIJIOCKOCTEMH.

Teopema

Eciau aBe mepecexkaloumuecs NIpAMEBIe OAHON ILIOCKOCTH CO-
OTBETCTBEHHO NAPAJIeNbHBI JBYM IPAMBIM APYTOW IJoC-
KOCTH, TO 9THM ILUIOCKOCTH TapaJlielbHBbI.

Jloxa3aTeabCTBO

PaccmoTpuM fBe miockocte o u B (puc. 29).
B mI0OCKOCTH O JexKaT lepecekamoifueca B Touke M mps-
Mble @ U b, a B ILIOCKOCTH P — mpaMble @, U b, IpuIeM
ala, ubl|b,. Hoxaxem, uto o | B. Ilpexpge Bcero orme-
THM, UTO 1O NPHU3HAKY NAapaslIeIbHOCTH IPSIMOU M IIJIOCKO-
ctu a | B ub|p.

\\ /
a) \/
Ilnockoctu o u B nepecekaroTca [Inockoctu o u B napasieabHBI

Puc. 28 Puc. 29




MonmycTuM, 4TO ILJIOCKOCTH O M B He mapaJi-
Jgenbubl. Torga oHM mepeceKarTcA OO0 HEKOTOPOMH IPAMOH c.
MBI MOJIYYHJIM, YTO TJOCKOCTH (f IPOXOLUT 4Yepe3d IpA-
MYI0 @, TIapajiejbHYI0 IJIOCKOCTH [, ¥ IepeceKaer ILJIOC-
KocTh B mo mpamoii ¢. OTciona ciepyer (mo csoiictey 1°,
m. 6), UuTo mpAMbBIe @4 U ¢ IapaJliejbHbI.

Ho miockocTh O MPOXOAUT TaKy)Ke uepes Ips-
mMyio b, mapamrtensHyio miockoctu . ITosromy b | c¢. Ta-
KuM obOpasomM, depe3 TOUKy M NpPOXOAAT ABe HpsAMbIe @
u b, napajajeabHble nNpsaAMoi ¢. Ho 3To HEBO3MOXKHO, TaK
Kak II0 TeopeMe O [apajjeJbHbIX NMPSIMBIX Yepe3 TOUKy M
IPOXOJUT TOJHKO OJHA IIpAMas, rnapajJejbHasd IPAMOU C.
3gauur, Haille IONYIIeHWEe HEeBEPHO U, CJIeJOBaTeJbHO,
o | B. Teopema nokaszana.

PacecmorpuM aBa CBOWCTBA IapajlyiebHBIX
IJIOCKOCTEH.

1°. Ecau aBe mapaJiielbHbIe IJOCKOCTH Iepe-
CeYeHEI TPeTheil, TO JUHHU UX IepeceveHUus NapajiielbHbl.

HarnsaaeelM  IOATBEePIKACHUEM 3TOro QakxTa
CayKaT JHAHUM IlepeceueHns 1[0Ja v IMOTOJKA CO CTEHOH
KOMHATBI — 9TH JUHUHU Iapajjeiablbl.

Oas goxasaresnbeTBa JAHHOIO CBOUCTBa pac-
CMOTPHUM IIPAMBIE d U b, 110 KOTOPLIM HAPAJJICHBHbBIE TJ10C-
KOCTH O ¥ 3 mepeceKarTces ¢ 1I1ockoeTsio vy (puc. 30). lo-

Ka)KeM, YTO mpsAMble ¢ U b napaJulesibHbl. OTH IIpAMbIe
JIeXKaT B OQHOI IIJIOCKOCTH (B IIJIOCKOCTHU Y) U He Ilepece-
KawoTcsa. B camom pmese, ecqiu ObI pAMBIe @ U b nepeceka-
JINCH, TO IJIOCKOCTH O ¥ [ mMesn Obl OOILYI0 TOUKY, UTO
HEBO3MOKHO, TaK KaK 3THU IJIOCKOCTY IapajesbHbI.

WUrak, nmpsambie ¢ 1 b Jexar B OJHOU IJIOCKO-
CTH U He IIepeceKaloTcs, T. . IpAMble a U b napaJijiebHbI.

2%, OTpesku mapajiesibHBIX HPAMBIX, 3aKJIIO-
YeHHbIC MKy NapajiieIbHBIMM ILIOCKOCTSIMH, PABHBI.

J1si moxkasaTenbCTBA 3TOTO CBOMCTBA PACCMOT-
puM orpe3ku AB u CD nByxX mapaJuieJIbHBIX NPAMBIX, 3a-
KJIIOUeHHBIE MEXIy MapajelbHbIMHU ILIOCKOCTAMHU O H P
(puc. 31). Hokamem, uro AB = CD. IlnockocTs Yy, IpOXO-
asmas yepes napaJuienbHbie npambie AB u CD, niepeceka-
eTCsA C IJIOCKOCTAMH ¢ U 3 mo mapasiienbHbIM NpAMbIiM AC
n BD (cBoitcto 1°). Takum 06pa3oM, B YeTHIPDEXYTOJbHU-
Ke ABDC 1poTHBONIOJIOXKHBIE CTOPOHBI IIONAPHO Hapa-
JeabHBI, T. e. ABDC — napannenorpamm. Ho B mapain-
JieJIorpaMMe IIPOTUBOIIOJIOKHBIE CTOPOHEI PaBHBI, II03TOMY
orpesku AB u CD paBHBI.

Puc. 30

-

4

Puc. 31
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Ykaxkure MoJeJI MapaljielIbHbIX IJIOCKOCTEH Ha IpeaMeTax KJIACCHOI
00CTAHOBKH.

IIpsmast m mepeceKaeT MJIOCKOCTL O B Touke B. CyiiecrByeT Ju ILJIOC-
KOCTb, IPOXOASAUIAs Yepe3 IPAMYI0 m U mapaJjieibHas miockocTy o?
TlnockocTu o v [ mapaajenbHbl, IpAMas M JEXKUT B ILJIOCKOCTH (L.
Hokaskure, uTo mpsaMas m mHapajiesbHa IJIOCKOCTH [.

Hokakure, 4TO MJIOCKOCTH O U [3 mapasijielbHBI, €CIU ABE II€PECEKA0-
muecs MpsMbie M U N IJOCKOCTH O MAapaJliebHbl ILTOCKOCTH 3.
JIBe cTOpOHBLI TpeyroJbHHUKa MapajelbHbl MaockocTu . [Hokakure,
YTO ¥ TPEThsI CTOPOHA TMapaJijelbHa IJIOCKOCTU .

Tpu orpeska A,A,, B,B, u C,C,, He jiekallle B OAHOM IIJOCKOCTU, UMe-
oT 0b1yto cepeauny. okaskure, uro nnockoctu A,B,C, u A,B,C, na-
pasienbHbI.

Touka B He HeXKUT B IJIOCKOCTH TpeyroabHuka ADC, touku M, N
u P — cepenusbl orpe3koB BA, BC u BD coOTBeTCTBEHHO.

a) Hokaxkure, uTo miockoctu MNP u ADC mnapajiiesbHbI.

6) Haiigure nnomans tpeyroabHuka MNP, ecau 1miowmiafb TPEyrojb-
auka ADC pasma 48 cm’.

Jokaxkurte, 4To ecay nmpaAMas a mnepecexaeT MJIOCKOCTH (L, TO OHA Tie-
pecekaer Takike JIOOYIO MIOCKOCTH, MapajebHYI0 JAaHHON MJIOCKO-
CTH O.

Pemrenue

PaccMoTpuM NPOM3BOJBHYIO IJIOCKOCTH 3, HapasiebHYK ILJIOCKO-
ctu o. Yepes raryw-uubyas Touky B miockoctu B mposexmem mps-
myio b, mapannenbHyo OpAMOH a.

Tak Kak mIpaMas @ IepeceKaeT IJIOCKOCTh O, TO IpsMaa b Takike mepe-
cexaer 9Ty ILIOCKocTh. CiliemoBaTesbHO, IpsMas b IepecekaeT ILIOC-
kocTh P (a He Jexur B Hell). IlosTomy mpsAMas a TaksKe IepeceKaer
IJIOCKOCTH .

[lnockoctu o u f napananenbHsl, A — TOUKa MmIOCKOCTH . [Jokasure,
uyro gobad npaMas, OPOXOAAIIas uepe3 TOUKY A M mapaijiebHas
IUJIOCKOCTH [, JIEJKUT B ILJIOCKOCTH (L.

IIpssmast a mapajjeibHa OJHOW M3 ABYX MHapajljielbHBbIX IIJIOCKOCTEeH.
Jlokakure, uTo npsaMas a Jubo napaJuielbHa APYyrol NMIOCKOCTH, Jubo
JIeKUT B HeH.

Horaxure, 4TO €CJM IJIOCKOCTH Y IePeceKaeT OAHY M3 NapajesIbHbIX
miIockocreil o u B, TO OHa IMepeceKaer U APYIyH ILJIOCKOCTb.
Peurenue

IIycTh IJIOCKOCTH Y IepeceKaeT ILJIOCKOCTH O IO IpsMO# a. JokakeM,
YTO ILIOCKOCTH Y IlepeceKaeT Takike IJIOCKOCTh P. IIpoBenem B mIoCKoO-
cTH Y IpsaAMy0 b, mepecexkawiyio npsamyo a. Ilpamasa b nepecexaer
IJIOCKOCTL O, HO3TOMY OHa IIepeceKaeT ¥ IlapajljieJbHYI0 el Mmiioc-
kocTh B (3agaua 55). CienoBaresibHO, U MJIOCKOCTH Y, B KOTOPOH JIEHKUT
npamas b, mepecekaer ILJIOCKOCTH 3.




59

60

61

62

63

64

65

Iokaskure, uTro Uepe3 TOUYKY A, He Jexa-
Y0 B IJIOCKOCTH O, MPOXOAUT MIJIOCKOCTb,
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napaJjiejibHaA MJAOCKOCTH ¢, U IIPUTOM TOJIb- / /]/3\1\
KO OAHA. //Aﬁ{'
Pewmenne / :
IIpoBegeM B IJIOCKOCTH O ABe IepeceKaroliue-
cA mpaMbIe a U b, a uepe3 TOUKy A IIpoBeleM
npAMble @, U b;, COOTBETCTBEHHO INapaJljesb-
HBle npaAMBIM a u b. Paccmorpum mioc-
KOCTb [}, IIPOXOAAILYIO Uepe3 NpsAMbie a, U b;. ~
IlnockocTs B — uMCKOMadg, TaKk Kak OHA IIpo- A, C,
XOJUT 4epes TOUYKY A W 1O IPU3HAKY IapaJi-
JIeJIBHOCTH JBYX IIJIOCKOCTEW IapaJJenbHa Puc. 32

IIJIOCKOCTH (L.

MoxaxkeM Telepb, 4TO [} — eZUMHCTBEHHAs ILJIOCKOCTb, MNPOXOAAIad
Jepe3 JAHHYIO TOUKY A WM IlapajjejibHasd IjaocKocTd . B camom neue,
gobad apyras TIOCKOCTb, IPOXOAsInas uepe3 TOUKY A, Iepeceraer
IJIOCKOCTB [}, MO3TOMY IepeceKaeT M Napa/IeJbHYIO el IJIOCKOCTH O
(zagaua 58).

IIge maockocTH 0 M [} napajienbHsl TIOCKocTH Y. Iokawwure, 4TO
ILIOCKOCTH O U [} napanjeibibl.

lIaHbI ABEe HepecerarliHecst 1psiMbie a 1 b n trouka A, He JIeXKa-
mad B IJIOCKOCTHU JTHX UPAMBLIX. JJlokakire, uro uepes To4ry A 1po-
XOIUT ILIOCKOCTD, [apajljlejibHAs NPAMBIM d U H, U UPUTOM TOJBKO
O HA.

Il IpOBEPKY TOPUBOHTAJBHOCTH YCTAHOBKMU JMCKA YIJIOMEPHBIX HH-
CTPYMEHTOB I0JIb3YIOTCSA ABYMA YPOBHAMM, PACIOJOMEHHBIMH B ILJIO-
CKOCTH AMCKAa Ha HmepeceKamiuxcd NpaMblX. IlodeMy ypoBHU HeIb3dd
pacIojiaTaTh Ha MapPaJJeJbHBIX NPAMBIX?

[TapaiienbHbIe IJIOCKOCTH O M [ mepecekaior cropoHy AB yraa BAC
CcOOTBeTCTBEHHO B Toukax A, wm A,, a cropony AC oaroro yr-
Jia — COOTBETCTBEHHO B Toukax B, u B,. Haiiqure: a) AA, u AB,, eciun
AA, = 24,A =12 cm, AB, =5 cm; 6) A,B, u AA,, eciu A,;B, =18 cm,
AA, =24 cm, AA, =2 A4,

Tpu mpAMEBIe, TPOXOAAIINE Yeped OJHY TOUKY M He Jieskalliue B OJHOU
[IJIOCKOCTH, IepeceKaioT OfAHY U3 MapaJlIebHBIX MJIOCKOCTeH B TOUKAX
A,, B, u C,, a gpyrywo -— B Toukax A,, B, u C,. [lokaxure, 4ro Tpe-
yroneauku A;B,C, u A,B,C, n0g00GHEL.

Ilapasnenbusie otpesku A A,, BB, u C,C, 3aKII04eHbl MeXAY napa-
JIeJIBHBIMHU ILIOCKOCTsAMEH o u [ (puc. 32).

a) OmpezmesuTe BUJ YeTbipexyronbHnKkos A, BB, A,, B,C,C,B, u A,C,C,A,.
6) Hoxamute, uro NA,B,C, = AA,B,C,.
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Terpasap u mapajiienenunesn

Onna 3 riaB Hamero Kypca OyzeTr IOCBAIeHA
MHOTOTPDAHHUKAM — IIOBEDXHOCTAM TIeOMeTPHUUYECKUX TeJ,
COCTaBJIEHHBIM M3 MHOTOyrobHHKOB. Ho ente 1o moxpo6HO-
ro U3yYeHUs MHOrOTPAHHHUKOB MbI TO3HAKOMUMCS C JBYMSA
U3 HUX —— TeTPajsxpoM U MNapauleielHIIexoM. OJTO JACT
HaM BO3MOXXHOCTb IPOMJLIIOCTPUPOBATL ITOHATHUS, CBABAH-
HBI€ CO B3AMMHBIM DACHOJIOKEHUEM MPSAMBIX U ILIOCKOCTei,
Ha IpuMepe ABYX BAXKHBIX I€OMETPUUYECKUX Tell.

IIpexxne ueM BBeCTHM MOHATHA TeTpasApa U Ia-
paJijiejieliuesa, BCIIOMHUM, YTO MLl ITOHUMAJU IMOJ MHO-
FOYroJbHUKOM B ILIAHUMEeTPHUH. MHOrOyroJibHUK MBI pac-
cMaTpuBaiau Jub0 KaK 3aMKHYTYIO JHHUIO 6e3 caMoliepe-
CeUeHUH, COCTaBIEHHYIO M3 OTPe3KoB (puc. 33, a), aubo
KaK 4YacTh IIJIOCKOCTH, OTPAHUUYEHHYIO OTON JHHHeH,
BKRJOUadA ee camy (puc. 33, 6). Ilpu paccMoTpeHHUM IiO-
BepXHOCTE U TeJ B IIPOCTPAHCTBE OyIeM IIOJb30BATHCA
BTODBIM TOJIKOBaHWEM MHOTOYTOJbHHKA. IIpum TakoMm ToJI-
KOBaHWM JII000H MHOTOYrOJIBHUK B IPOCTPAHCTBE IIpej-
CTaBJAeT COD0H IJIOCKYIO NMOBEPXHOCTD.

Ilepeiizem Temeps K ompemeseHHIO TeTPa3apa.

PaccMoTpuM mpOM3BOMBHEIN TpeyroabHuK ABC
u TOUKY D, He JeXaIllylo B IJIOCKOCTH 3TOTO TPEyTOJIbHU-
ka. CoenunuB TOuky D OTpeskamMu ¢ BepIIMHAMU Tpe-
yroneauka ABC, monyyumm Ttpeyroabauku DAB, DBC
u DCA. IloBepXHOCTb, COCTABJIEHHAS U3 UETHIPEX Tpe-
yroabHuKoB ABC, DAB, DBC u DCA, HaswiBaeTcs TeTpa-
axpom u obosHavaercsa taxk: DABC (puc. 34).

TpeyroNbHUKY, U3 KOTOPBIX COCTOUT TETPAadAp,
HAa3bIBAIOTCS I'PAHAMM, UX CTOPOHBI — pebpamu, a BepIIu-
HBl — BepIMHAMM TeTpasapa. Terpasap wumeeT ueThIpe
rpaHu, 1ecTs peGep U ueThIpe BepIIuHEL. J[Ba pebpa TeTpa-
9Apa, He MMeloliue OOIUX BePIINH, HA3bIBAIOTCA MTPOTHBO-
noaoxkHbIMH. Ha prcynke 34 mpOTHBOIOIOMKHBIMM SBJIS-
forcs pebpa AD u BC, BD u AC, CD u AB. UHorga Bbifes-
10T OJIHY W3 rpaHed reTpasjpa U HA3bIBAIOT €e OCHOBAHUEM,
a TpU Apyrue — OGOKOBHIMH TPDaHSIMH.

Terpasap usobpaskaercsa 0O6LIYHO TaK, KAK II0-
Kas3aHo Ha pucyHkax 34 u 35, T. e. B BUAe BBIIYKJOTO UJIH
HEBBIIYKJIOTO YeTBIPeXYTOJbHUKA € AUaroHaaamu. Ilpwm

A C

E D

a)

Muoroyronsauk ABCDE —
(urypa, cocraBiieHHas U3
OTPE3KOB

B
A c
E D
0)
Muoroyroisauk ABCDE —

YacTh MJIOCKOCTH, OTPaHH-
yeHHas Juaueit ABCDE

Puc. 33

Puc. 34



3TOM IITPUXOBBIMHU JHHUAMH M300paKalOTCA HEBUAMMBIE
pebpa. Ha pucyuke 34 HeBHIUMBIM SBJSETCA TOJBKO Ded-
po AC, a Ha pucyHke 35 — pebpa EK, KF u KL.

PacecmoTpum ABa paBHBIX IIapaJsijiejiorpaMma
ABCD u A,B,C,D,, pacuojio’KeHHBIX B IapasejlbHbIX
IIJIOCKOCTAX TaK, 4To oTpe3ku AA,, BB,, CC, u DD, na-
pajnenbHbl (puc. 36, a). YeTbIpeXyrojabHUKHU

ABB,A,, BCC,B,, CDD,C,, DAA,D, (1)

TaKKe ABIAITCS lapajijieiorpaMMaMy, TaK KaK KaKAblil
13 HUX HMeeT I[IOIAapPHO napasjiesibHbIe IPOTHBOIIOJIOXKHBIE
CTOPOHBI, HAIIPUMeEP, B YeTbIpexyroibHuke ABB A, cTopo-
Hbl AA, v BB, napajiesbHBI 110 YCJOBUIO, & CTOPOHBEI AB
1 A;B, — 10 CBOHICTBY JIMHUYH IlepecedyeHUsdA ABYX Iapa-
JIeJIbHBIX ILIOCKOCTEH TpeTheil (cBoiictro 19, m. 11). IToBepx-
HOCTb, COCTABJIEHHAA M3 ABYX PABHBIX IapajlyieIorPaMMOB
ABCD un A,B,C,D; u dersipex mapajiensorpammos (1), ra-
3pIBaeTCA IMapaJulejenumenom u  o0oO3HadaeTcd Tak:
ABCDA,B,C\,D,.

ITapasuiesiorpaMMbl, U3 KOTODPBIX COCTaBJIEH
napaJjijieyienuie]], Ha3blBAalOTCA TPAHAMH, UX CTOPOHBI —
peGpamMu, a BEpIINHBI apajljieforPaMMOB — BepIIMHAMM
napaJjuieaenunesa. llapasienenumnes HUMeeT IecTh I'pa-
Hell, ABeHaAIlaTh pebep M BoceMb BepluuH. [IBe rpaHu ma-
paLiejienuiiena, uMenlnue obmiee pebdpo, Ha3bIBAIOTCA
CMEKHBIMHM, a He HMempliue o0Iux pedep — MPOTHBOIO-
adoxubpiMu. Ha pucynke 36, 6 IPOTHBONOJIOMKHBIMU ABJISA-
oTca rpanu ABCD wu A,B,C,D,, ABB,A, nu DCC,D,,
ADD A, u BCC,B,. [Ise BepIIUHBI, He IpUHAJJIEKaIMe
OZHON I'PAHM, HA3LIBAIOTCA IPOTHBOMOJOKHBIMH. OTpe-
30K, COCJUHSIOUIUNA IPOTUBOIIOJJOKHBIE BEePIINHBI, HAa3bI-
BaeTCd AHATOHAJBIO Napaiuienenumena. Kaskjaplii mapai-
Jejienuiie ], uMmeer derTbipe amaronanu. Ha pucynke 36, 0
auaroHansMu sasiasmrced orpesku AC,, BD,, CA, u DB,.

YacTo BbIAEIAIOT KaKue-HUOYIb ABe IPOTUBO-
[IOJIOYKHBIE TPAHY ¥ HA3bIBAIOT UX OCHOBAHUAMM, & OCTAJb-
Hble TI'paHd — OOKOBBIMM TpaHAMH HapaJJjiejienuIlesa.
PeGpa mnapannenenunena, He IIpUHaJJexallue OCHOBa-
HUSAM, Ha3bIBAOTCA 0OKOBBIMH peOpamu. Tak, eciu B Ka-
dJecTBe OCHOBaHuU# BwIOpaTh rpanu ABCD u A B,C,D,, To
GOKOBBIMU I'PaHAMHU OyAyT mapaJjenorpaMmsl (1), a 60ko-
BRIMU pebpamum — orpe3ku AA,, BB,, CC, u DD,.

Ilapannenenunes usobpakaercd OBBIYHO TaK,
KakK IIOKa3aHo Ha pucyske 36, 6. IIpu sTom n3obpakeHUIMU

6)
ITapasenenunen

Puc. 36



rpaHe#d ABJAIOTCA HapajjejlorpaMMbl; HeBUAMMBIE pebpa
U JApyrue HEeBUAWMbIe OTDPE3KH, HAIPUMEp AUaroHaJIu,
n300paKaTCA IITPUXOBBIMUA JIUHUAMU".

PaccmoTpuM ABa cBOMCTBA MapaJiegenunesa.

19, MporuBomONOKHBIE TPAHH IIApAJLjielenu-
neja NapajlIebHbl U PpPAaBHBL

Hokaxem, Hanmpumep, MapajjeJbHOCTL U pa-
BeHCTBO rpaneii ABB A, u DCC,D, mnapajenenumnena a)
ABCDA,B,C,D, (puc. 37, a). Tak kak ABCD u ADD,A, —
napananenorpamMmel, To AB || DC u AA, || DD,. Takum obpa-
30M, JiBe Iepecerarouipecsa npameie AB u AA;, ogHOU rpa-
HH COOTBETCTBEHHO IapaJjljIejibHBI ABYM IePeCeKaromuMcs
npameiM CD u DD, apyroi rpanu. OTciona 0 IPU3HAKY
napajlieJbHOCTH IJIOCKOCTEH cienyer, uro rpanum ABB,A,
u DCC,D, nmapaiejibHbI.

Jokaxem Tenepb paBeHCTBO 3Tux rpaneit. Tak
KaxK BCe I'paHU Iapajiiejielunena — MapajiiesorpaMMsl,
10 AB = DC 1 AA, = DD,. Tlo aTo#i }Xe mIpUYNHE CTOPOHBI
yraoB A\AB u D, DC coOTBeTCTBEHHO COHAIIPABJIEHBI, H,
3HAYUT, 3TH yIJbl paBHBI. Takum o6pa3oM, JBe CMeEXKHbIe
CTOPOHBI M YTOJI MeXXAy HUMHU napasnenrorpamma ABBA,
COOTBETCTBEHHO PABHBI JABYM CMEXKHBIM CTOPOHAM H YIVIY D C
MeXAy HuMu napajenorpamma DCC,D,, n10o3ToMy 5TH IIa- ! !
pasnesorpaMMbl PaBHBEL.

20, Jlmaromaau mapajlellelluIieNa TepeceKa-
IOTCSI B OJHOM TOUKE U JeJIATCS ITOH TOYKOH IIOIIOJIAM.

Yrobbl AOKA3aTh 39TO CBOMCTBO, PaCCMOTPUM
yeTbIpexyroabHuk A;D,CB, guaronanu xoroporo A,C u D,B
ABJIAIOTCA quaroHansamu napasnenenunena ABCDA,B,C,D,
(cm. puc. 87, a). Tax kak A,D, | BC u A;D, = BC (006bsc-
HUTe mouemy), To A,D,CB — mapannenorpamMmm. Ilostomy
nuaronasu A,C u D,B nepecekaiTcs B HEKOTOPOil Touke O
U BTOM TOUKOH JenATcs IIOIoJiaM.

Hamnee paccmoTpuM ueTsIpexyroabHuk AD,C,B
(puc. 37, 6). Ou Taxke ABJAETCA MapasiesorpaMmmom (zo-
KasKure 9To), U, cjefoBaTeabHO, ero guaronanu AC, u DB
IepeceKaroTCcss U TOYKOIl IlepecedeHUs JeNATCA IIOIIOJIAM.
Ho cepenunoit guaronanu DB saBasdercsa Touka O. Taxum

" Bonee moapobro 06 M300pakeHHH NPOCTPAHCTBEHHEIX (DUIYD HAa
IJ0CKOCTH, B YACTHOCTHU TIapajlyiejielluena, paccKa3aHo B IIPHJIO-
sxeany 1.

" IIse rpaHu mapasieleluea HA3BIBAIOTCH MAPAIEIbHBIMH, €CIT
HX TJIOCKOCTH TIAPAJLIeIbHEI.




obpasom, nuaronanu A,C, D;B u AC, nepecexkaiorca B TOY-
ke O 1 jenaTcs 9TOH TOUKOM ITOIOJIaM.

Hakosner, paccMaTpuBasg YeTbIPeXYTOJbLHUK
A,B,CD (puc. 37, 8), TOUHO Tak >Ke yCTaHaBIWBAEM, YTO
1 derBepras auaronass DB, mapajjienenuneja IPOXOAUT
yepes TouKy O U JeJnuTcA €¥0 IOIoJIaM.

A pelreHns MHOTMX MeOMETPHYECKHUX 3afad,
CBA3AHHBIX C TETPA’IpPOM M HapaJuieselnulie[joM, I10Je3HO
yMeThb CTPOUTHL Ha PHUCYHKE HX CeYeHHMd PasInYHBIMHA
JIOCKOCTAMU. YTOUHUM, UTO TIOHUMAaeTCd IIOJ CedeHHeM
TeTpasapa WAK napajuiesenunena. Hasosem cexymei
IIOCKOCTBIO TeTpasjpa (IapaJjenenumnena) 0Oy IJIOC-
KOCTL, 110 006e CTOPOHBI OT KOTOPOH MMEITCA TOUKU JaHHO-
ro Terpasjpa (mapasiesenuiiesna). Cekymas IJIOCKOCTb
IlepecekaeT rpaHW Terpasjpa (llapajiesenunena) 1o oOT-
peskaM. MHOrOyroJibHMK, CTOPOHAMH KOTOPOIO ABJIAIOTCA
3TH OTPE3KH, HA3LIBAETCS CeYeHHeM TeTpalapa (mapaiuie-
aenunena). Tak Kak rerpasap MMeeT UeThipe I'DaHHU, TO
ero CeUEHUSAMU MOI'YT ObITHh TOJHBKO TPEYTOJIbHUKU U YeThbI-
pexyroabHuKM (puc. 38). llapannenennne; wmeer IrecTh

rpaseii. Ero ceueHusiMyu MOUYT OLITh TPEYIOJNLHHKYU, YeThl-
pexyroabHuKu (puc. 39, a), nsrruyroannnki (puc. 39, 0)
U IIeCTUYroabHUKHU (puc. 39, o).

IIpu mocrpoenun ceueHud napasiieielniesa
Ha PHCYHKe CjefyerT YyYWTLIBATH TOT (aKT, 4To eciam ce-

Kyllas IUIOCKOCTH I[epeceKaeT JiBe IPOTHBOIIOJNIOKHbBIE
FpaHd II0 KAKHM-TO OTpe3KaM, TO 3TH OTpe3KU Iapaj-
stesibHBI (cBoiicrBo 1Y, m. 11). Tak, ma pucynke 39, 6 ce-
Kyllad I[JIOCKOCTh [IepeceKaeT [gBe IITPOTHBOIOJIOMHBIE
rpagu (JeBylo M npaByw) o orpesxkam AB u CD, a zaBe
Ipyrue IPOTUBOMOJOMKHBIE TpaHW (IEepeJHIO u 3al-
H0I0) — Mo otpeskam AE u BC, mnostomy AB | CD
u AE | BC. Tlo Toii e npuuuHe Ha pucyHKe 39, 6

AB | ED, AF | CD, BC| EF. OrmMeruM TaKxKe, 49TO JJIS

IIOCTPOCHUS CEUYEeHMsI AOCTATOUHO IIOCTPOUTH TOUKHU Ilepe-
cedyeHHA CeKyliedl maockocTu ¢ pebpamu TeTpaszapa (iia-
pajiiejenuiesna), IIOCJIe Yero OCTaeTcs IPOBECTH OTPe3-
KU, COeJUHAMIOLINE KaX/ble ABe IIOCTPOeHHLIe TOUKU, JIe-
sKalue B OOHOW M TOW Ke IpaHU.

PaccMoTrpuM TIpUMepBl IOCTPOEHUSA pasJind-
HBIX CEUEHHUI TeTpasapa M rapaijesenuiena.

3amaua 1

Ha pe6pax AB, BD u CD rerpasapa ABCD or-
meuenbl Touku M, N u P (puc. 40, a). Iloctpours ceuernue
TeTpasapa IJIocKocTbio MNP.

Puc. 39




|

Pemienne

IlocTpouM cHauaa MPAMYIO, 110 KOTOPOil ILIOC-
kocTb MNP nepecekaercs ¢ miockocTbio rpasu ABC. Tou-
kKa M saBjaserca o0Ilel TOYKOH 9THMX IUIOCKocTed. asa mo-
CTPOEHHMA ele OJHOM o0ueil TOUKN IPOAOIKUM oTpe3Ku NP
u BC po ux nepeceuenusi B Touxke E (puc. 40, 6), KoTopas
u OyzerT BTOpoil ofmied TOUKOH mrockocteiit MNP u ABC.
CrnenoBarebHO, HTH IIJIOCKOCTH IIepeceKalTcsa M0 IIpd-
Mot ME. TIpamas ME mnepecexkaer pe6po AC B HEKOTOpOH
Touke Q. Yernipexyronbauk MNPQ@ — HCKOMOe cedeHHUe.

Eciim npamele NP u BC napasielbHbI
(puc. 40, 8), o npsimasi NP napannensHa rpaau ABC, moaTo-
My maockocTb MNP nepecekaer aTy IpaHb 10 npamoit ME’,
napajurenbHoi npsimoit NP. Touka @, Kak U B IIEPBOM CJIy-
yae, eCTh TOYKA mepeceueHus pedpa AC c mpamoun ME'.

3amaua 2

Touka M nexur Ha 6okoBoil rpanu ADB Tet-
pasapa DABC (puc. 41, a). IlocTpouTs ceyeHne TeTpasapa
IJIOCKOCTBIO, MPOXOoAAleil uyepe3d Touky M mapajienbHO
ocuoBanuio ABC.

Peurenue

Tax Kak CeKyllad ILIOCKOCThL IMapaJulejbHa
niaockoct ABC, To oHa mnapajuienbHa npAMbiM AB, BC
u CA. CrenoBaTesbHO, CEKYIasd MJIOCKOCTH epecekaer 60-
KOBbIE€ T'PAHU TeTPasapa Mo NPSAMbBIM, IapaJljiesbHbIM CTO-
poram TpeyrojbHuKka ABC (1. 6, yrsepaxaenue 1°). Orcio-
Ja BBITEKAET CJEAYIOUIUHE CIOoCOO MOCTPOEHUA HMCKOMOTO
ceuenus. IIposegem uepe3 TOYKy M IpaMYylo, IapaJlieb-
HyIO OTpe3ky AB, u ofozHaunMm OykBaMu P U @ TOUKH
[epecedeHns aTOH NMpAMON ¢ 6okoBbIMU pebpamu DA u DB
(puc. 41, 6). 3arem uepes Touky P mpoBegem NpAMYIo, Ia-
pannenbHyo orpesky AC, um o6ozHauuM OyKBOoH R TOUKy
mepecedenusa aToi upsamoir ¢ pebpom DC. Tpeyroib-
HUK PQR — ucKoMoe cedyeHHe.

3amaua 3

Ha pebpax mapaJsniesienunefa JaHbl TPU TOY-
ku A, B u C. llocrpouTp ceueHHMe Iapajujiejenuiena
mnaocxoctbio ABC.

Pemenune

ITocTpoeHue HCKOMOTO CeYeHUsA 3aBUCHUT OT TO-
ro, Ha KaKUX pebpax napaJuiejenunea Jexar TOUku A, B
u C. PaccMoTpuM HEKOTOpbIe YacTHBHIe caydau. Ecam Tou-
ku A, B u C nesxar Ha pedpax, BBIXOJANIIUX N3 OJHOHN Bep-
muHH (cM. puc. 39, a), HyKHO npoBecTr orpesku AB, BC
u CA, u IOAYyYUTCS MCKOMOE CedeHUue — TPeyrob-
Huk ABC. Ecan touku A, B n C pacrosioyKeHbl TaK, KaK

Puc. 40




MoKas3aHo Ha pucyHke 39, 6, To cHadYaja HYXKHO IIPOBECTU
orpesku AB n BC, a 3areM depe3 TOUKY A POBECTH IIPA-
Myi0, mapaianenbHyio BC, a depes Touky C — OpaAMYyIo,
napaJyienbuyio AB. Ilepeceuenus 3TUX IPAMBIX C pebpa-
MU HUKHeH rpasm gaior touku E u D. Ocraercs mpose-
cru oTpe3ok ED, m UCKOMOe cedeHHe — NATUYTOJIBHUK
ABCDE — mocTpo€eHO.

Bonee Tpyaubiil ciaydali, Korga HRaHHBIE TOY-
k1 A, B u C pacioJio’KeHBbl TaK, KaK IIOKa3aHO Ha PUCYH-
ke 39, 6. B sToM ciayuae MOKHO HOCTynuTh Tak. CHauana
[IOCTPOMM MPAMYIO, II0 KOTOPOH CeKyllasi IJIOCKOCTh Tepe-
ceKaeTcsA ¢ TJIOCKOCTHIO HIUDKHEro ocHoBaHudA. Ilimst 9TOTO
nposejeM IpAMYyIo AB M IPOAOJKHUM HUMKHEe pebpo, Je-
sKamee B TOM e rpaHu, 4To U npamasa AB, fo nepecede-
HUA ¢ oTOW mpamoi B Touke M. Jlasee depes Tourky M
npoBefeM MpAMYI0, NapaeIbHYI IPAMOR BC. 9to
¥ ecTb IpAMas, [0 KOTOPOH cexylasd IJIOCKOCTh Ilepece-
KaeTcsa ¢ IJIOCKOCTbIO HUMKHEINO OCHOBAHMUA. JTa MpAMAad
mepeceKaeTcs ¢ pebpaMy HUXKHETO OCHOBAHUSA B TOYKAX E
u F. 3arem uepes Touky E nposeieM HOpAMYIO, Hapan-
fAenbHy0 npamoil AB, u noayumm rtouxky D. Hakowemn,

npoBoauM orpeskn AF u CD, u MCKOMOe cedeHue — ) A
mectuyroiabuuk ABCDEF — nocrpoeHo. Puc. 41
66 HazoBuTe Bce HAPbLI CKPCHHBAIOHNXCs (T, ¢. HPUHAJICIKATIIHX CRpPe-
MIUBAOIIMMCS HPAMBIM) pedep rTeTpadipa ABCD. CKOJBKO TaKuX 1ap

pebep mMmeeT Terpasgp?

67 B rerpasape DABC pauno: LADB = 54", ZBDC = 72°, £ CDA = 90°,
DA = 20 cm, BD =18 cm, DC = 21 cm. Haijigure: a) peGpa OCHOBaHUSA
ABC naHHOTO TeTpasipa; 0) IIOWIafu BCeX GOKOBBIX IpaHeil.

68 Touxu M u N — cepegunnl pebep AB u AC rterpasapa ABCD. [loka-
suTe, yto mpsamMas MN mapanienpHa miaockoctu BCD.

69 Uepes cepenunnl pebep AB n BC rerpasapa SABC mnpoBeaeHa HJIOC-
KocTh mapaiiensno pe6py SB. [lokamure, YTO 3Ta ILJIOCKOCTD II€pece-
kaeT rpaan SAB u SBC mo napasjieJbHbIM IPAMBIM.

70 JloxaskuTe, UTO MJIOCKOCTH, NPOXOAAINASA Yepe3 CepelnHbl pebep AB,
AC u AD rerpasapa ABCD, mapamienbHa mmockoctu BCD.

71 Wgzobpasure Terpasnp DABC u Ha pebpax DB, DC u BC ormeTbTE COOT-
sercrBenno Touku M, N u K. IlocTpoiiTe TOUKY IepeceueHusi: a) Mps-
Mot MN u mnockoctu ABC; 6) npamoit KN u nmockoctu ABD.

72 Wsobpasure Terpasap DABC u mocTpoiiTe ceueHHe 3TOTO TeTpasdapa
[LJIOCKOCTHIO, MPOXOAAIIeN depe3 TouKy M mnapasjenbHO ILJIOCKOCTH
rpauun ABC, ecam: a) Touka M sABagercH cepesguHO#l pebpa AD;
6) Touxka M mexur BHyTpHu rpanu ABD.

73 B rerpasape ABCD touxku M, N u P aBisdorca cepeJuHamMu pebep AB,
BCuCD, AC =10 cm, BD = 12 cm. Jlokaxure, 4TO INIOCKOCTD MNP
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