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Yeancaemvie dpysva!

Ilens manHOTO y4ueOGHOTO MOCOOWS — MOMOYL MBYUYUTH pPas-
JleJ1 TeOMEeTPUM, KOTOPBIA Ha3bIBAeTCA cTepeoMeTpueii. B mpeabI-
IYIIUX KJaccaX Bbl B OCHOBHOM M3y4dad CBOMCTBA IIJIOCKUX
duryp, a Temepb IMPUCTyHaeTe K MU3YUEHUIO ITPOCTPAHCTBEHHBIX
¢uryp. B mpoiiecce mayueHus CTepeoMeTpUU BbI OyaeTe COBep-
IITeHCTBOBATh HAaBBIKM JIOTUUYECKOTO MBINLJIeHUA, pPasBUBATh
IIPOCTPAHCTBEHHbIE IIPEJCTABJIEHUA, YMEHUS MBICJIEHHO MOje-
JUPOBATh HOBBIE reoMeTpuuecKue (PUrypbl ¥ CTPOUTh UX TI'pa-
(huyeckue m3o0OparKeHUs.

ITocTturas crepeoMeTpuio, BbI OyJeTe 3HAKOMUTBHLCS C HOBBI-
MU TeOMEeTPUYECKUMU IMOHATUIMHU U 3aKOHOMEPHOCTAMU, MHO-
rve U3 KOTOPBIX HA MPOTIKEHUN CTOJETUN IIPUMEHSIOTCA B IIPO-
M3BOJACTBEHHON MAesATEJIbHOCTHU, WCIOJL3YIOTCSI B apXUTEKType
u KuBonucu. llosyueHHBbIe 3HAHUA IIOMOTYT BaM IIOHATH, IIO-
yeMy reOMeTpUYecKHe CBOMCTBA BBIBLIBAIOT HEU3MEHHBIH WH-
Tepec y XYIOOKHUKOB U apxXuTeKTopoB. Hampumep, TeopeTux
nckyccrBa Panuero Bospo:kaeHus UTaJbIHCKHI yueHBIH JleoH
Bartucra Anbbeptu (1404—1472) momguepkuBaj 3HAUeHUE Te€O-
MEeTPUHU B KUBOIIUCHU, & (PPAHITY3CKUIN apXUTEKTOP XX CTOJETUA
Jle Kopb6iosse (1887—1965) ormeuas, 4TO OKPYKAIOIIUN HAC
MUP SBJIAETCA MUPOM TeOMETPHUU U YTO CBOUMU XYJOXKECTBEH-
HBIMHM BIIEUATJIEHUAMH YeJOBEK 00s3aH WMEHHO TeOMeTpPUH.
IIpousBegeHus XyIOKHUKOB smioxu Bospo:kaenus JleoHapmo ma
Bunum (1452—1519) u AnsbpexTta [liopepa (1471—1528), Be-
JINYECTBEHHBIE COOPYKEHUA apXUTEKTOPOB APEBHOCTH W COBpE-
MEHHUKOB y0eIUTeIbHO CBUAETEIHbCTBYIOT O TOM, UTO T€OMETPUS
ObLIa W OCTaeTcsA OIpeAesiAoIell B BOIIPOcaX TapMOHUU W Kpa-
COTHI.

151 yCIeIrHoro M3yuyeHus CTEePEeOMEeTPUU II0 XOAY U3JIoXKe-
HUS TeOPEeTUUYeCKOTOo MaTepuajia NPUBEIEHBI peIlleHus 3ajaad,
KOTOpBbIe IIOMOTYT BaM 3aKPENUTb TeOPeTHuUecKUe 3HAHWUS, BbI-
paboraTh HaBBIKM IPUMEHEHUA 9TUX 3HAHUI Ha IIpaKTHKe, Ipe-
JOCTaBAT BO3MOJKHOCTH AJIA TOJYUYEHUS KOHCYJbTAIUUA IO Me-
TOZAM peIleHusd CcTepeoMeTpuUyecKux 3amad. IlycTh umayueHwme
CTepeoMeTpHUU JOCTABUT BaM YAOBOJILCTBUE U YOEOUT B IIPABOTE
BBIJAIOMIErocA (ppaHIly3cKOoro marematmka u (uaocodpa Biesa
ITackana (1623—1662), KOTOPBIA CUMTAJI, YTO «TOr0, KTO BJIa-
IeeT reoMeTpueili, aTa HayKa MPOJBUTaeT HACTOJBKO JAJIEKO, UTO
OH OKAa3bIBAaeTCsA BOOPYIKEHHBIM COBEPIITEHHO HOBOM CHJION».
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BBEAEHME B CTEPEOMETPUIO

§ 1. MHOTOTrpaHHUKM M MX U300pasKeHusd

1. IIpocTpancTBeHHBbIE (DUTYPHI M UX N300paskeHus. B mpeabi-
IyIUX KJaccaX MBI B OCHOBHOM WU3yYadud NJAAHUMEMPUIO —
reoMeTPUIO Ha IJIOCKoCcTHU. Temeps, 3HAA CBOMCTBA IJIOCKUX I'€O-
MeTpuUecKuxX (QPuUryp, IpUCTyIIaeM K HU3YUEHUIO CMmepeomempuu
(rpeu. cmepeoc — TPOCTPAHCTBEHHBIN) — pasiesja TeoMeTpUuu,
B KOTOPOM HCCJIEAYIOTCSA CBOMCTBA HE TOJBKO IIJIOCKUX, HO U
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpP, T. €. TAKUX, He BCe
TOUYKHU KOTOPBIX JI€KAT B OQHOM IJIOCKOCTHU: HAIIPUMeD, IapaJsiie-
Jenunen u nupamuga (puc. 1, a); map u nuauagp (puc. 1, 6).

Puc. 1

IlpencraBiieHre 0 IIPOCTPAHCTBEHHBLIX T€OMETPUUECKUX (Pu-
rypax [naioT OKPYsKalol[ne Hac IIpeAMeThl, eCJU NPUHUMATH BO
BHUMAaHUeE TOJBKO UX (POPMYy U pa3Mephl, He MHTEPECYsCh BCeMU
OCTAJLHBIMM CBOMCTBAMM: IITBETOM, Maccodl um T. A. Hampumep,
amneJbCUH, KalJisd BOJALI B HEBECOMOCTH [IalOT IIpeACcTaBJIeHUE
0 IIape; COUYEYHBI KOPOOOK ¥ MHOTHE JKUJIbIe AOMa WMEOT
dopmy mapaJjiaesienunesia; yYChITaJbHUIIBI eTUIIETCKUX (DapaoHOB
MOCTPOeHBI B (popMe mupamMunasl (puc. 1, 8).

Toukm m mpAMbIe OLLIM OCHOBHBIMHU (hUTrypaMud B IJIaHUMeE-
Tpuu. Hapsaay ¢ HUMU B cTepeoOMeTpUM B KaueCTBe OCHOBHBIX
paccMaTpuBalOTCA U ILIOCKOCTH. IIpeacraBieHre O YacTH TLJIO-
CKOCTHU JaeT TOBEPXHOCTh OKOHHOTO CTEeKJia, IJIajKasd MOBepX-
HOCTh IIMChbMEHHOTO CTOJIa UJU MPAMOPHOHN ILJIUTKU.
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B crepeomeTpuu, Kaxk ¥ B IJIAHUMETDPUU, UCIOIB3YIOTCA 00-
meMarTeMaTudYeCKrne IIOHATHUA <«IPHHAOJIeXaTb» HJIN <«JeXKaTbhb
Ha», «MHOMXECTBO», «UMCJO» U T. J.

B npocmpancmee umeemcs 6eCKOHELHO MHO020 NJoCKocmell,
U Ha Ka#0oil U3 HUX Cnpagedsusvl. AKCUOMbL NJAAHUMEeMPUU
u caedcmsus us Hux. IlosToMy B majbHeWIIeM, paccMaTpuBas
(urypsi, Jsexxamiue B KaKOU-IuOO IIJIOCKOCTU, OyZeM II0JIb30-
BaThCs BCEMU CBOWCTBaAMHU 3THUX (PUIYP U TeopeMaMH, JOKasaH-
HBIMM B ILIAHMMETPUU. Kpome TOro, OTMETHM, UTO NPUSHAKU
pasencmea u nododus mpeyzoibHUK08, U3YYeHHble 8 NJAAHUME-
mpuu, cnpagedniusvl U 018 MPeyzosibHUKO8, JelawWux 8 pas-
HbLX NJOCKOCMSX.

=,

Puc. 2

B crTepeomerpun GOJIBIIYIO POJIb UIPAIOT IPOCTPAHCTBEHHEBIE
IIpeCTaBJIeHUA, PA3BUTUIO KOTOPBIX CIIOCOOCTBYIOT PA3JIHUYHBIE
n3obpakeHusa @uryp. JloxasaTeJabCTBa TeEOPEM CTEPEOMETPUN
U PelleHus 3aJadu COIPOBOMKAAIOTCA M300PAKEHUSIMH ILIOCKUX
¥ IIPOCTPAHCTBEHHBIX (DUI'YypP HA ILJIOCKOCTH PUCYHKA (B TeTpagu
WX Ha OOCKe). 3a m3o0parkeHue (DUIyphbl IPpUHUMAaeTcsa (purypa,
mogo0HAasA ee IPOEKIINY Ha HEKOTOPYIO IJIOCKOCTh, I BHIOMPAETCA
Takoe n300pakeHre, KOTOPOe JaeT BepHOe IpeacTaBaeHue o op-
Me (pUrypbl, ABJSIETCA YAOOHBIM IJA M3yUeHUs ee cBoicTB. Ilpu
9TOM HEKOTODbIE HEBUAUMBIE YACTU (PUTYPHI AJIA OOJIBINIENd Ha-
TJISIAHOCTH M300paskaroTcs IIITPUXOBOM JuHuMel (puc. 2, a, 0, 8).

Ilepeuncaum mpocTeiilive IpaBUJa IIOCTPOEHUS M300paske-
HUN uryp.

1) 3a usobpaxcernue ompesxa npurnumaemcs ompe3ok. Cepe-
Juna ompe3ka u3obpaixcaemcss cepedurHoll ezo0 U300PANCeHUS;
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mouka, Oenauias ompe3ok 68 OMHOULEHUW M ' N, u300paxcaemcs
moukoil, deasweil ezo u3obpaxceHue 8 OMHOWEHUL M : N.

2) Ilapannenvhvie npamvie (0mpe3ku) u300pararmcs na-
pannenbHblMu npamvimu (ompesxamu).

3) B rkavecmee u3obpaxcenus a1006020 mpeyzoibHUKA MONCHO
NPUHAMb NPOU3BOLLHBLI MPEY20NbHUK.

W3 mpasun 2 u 3 ciaemyer, UTO 3a m3o0paKeHHe KBaapara,
IPAMOYTOJIbHUKA, pom0Oa, IapaJiejsiorpaMMa MOKHO IPUHATH
MPOM3BOJILHEIN IIapaJiiejorpaMMm. B manbHeimieM OymeM STHUM
MMOJIb30BATHCS, BHIMOJNHAS M300paKeHUs PUryp.

2. MuororpanHHuku. PaHee y:Ke OTMeYaJioCh, UTO OSHUM U3
00BEKTOB WM3yUEeHUS CTEPEOMETPUM SIBJISIOTCS IIPOCTPAHCTBEH-
HbIe (DUTYPBI, K KOTOPBIM OTHOCATCS W MHOTOTpPaHHUKHU. amum
OoInMcaHue MHOT'OI'PAaHHMKOB.

MHnozozpanHuk TPENCTABIAET CODON reOMeTPUUECKOe TeJIo,
OIrpaHNMYEeHHOEe KOHEUYHBbIM YMCJIOM IIJIOCKHMX MHOI'OYI'OJIBHMKOB,
J00bIe IBa M3 KOTOPBIX, MMeIoIue OOIIYI0 CTOPOHY, He JiesKaT
B OJHOM IIJIOCKOCTH; CAMM MHOTOYTOJbHUKK HAa3BIBAIOTCA 2pa-
HAMU, WX CTOPOHBI — pebpamu MHOZ0ZPAHHUKA, & WX BepIIu-
HBI — GePULUHAMU MHOZ0ZPAHHUKA.

ITornsATHe reoMeTPUUECKOTO Teja W OIpeeieHre MHOTOTPaH-
HUKa OyAyT HaHBI II03:Ke, a celuac OTMETHM, UTO HaTJISIHOe
mpeAcTaBjeHre O TeOMETPUUYECKOM Tejie JaeT YacTh IIPOCTPaH-
CTBa, KOTOPYIO 3aHUMAET KaKoe-JI1nb0o (pu3ndecKoe TeJo.

durypa, o0OpasoBaHHas BCEMU I'PAHSIMN MHOIOIPAHHMKA, Ha-
3BIBAETCA €TI0 Nn08epXHOCcmbl0 (NOJHOIL NOBEPXHOCMbIO), a CyM-
Ma IIOIIAJIell BceX ero rpaHeil — nJaouw,advio (noaHOoil) nosepx-
Hocmu.

IIpencraBieHre 0 MHOTOTPAHHMKAX TalOT KPUCTAJILI pPas-
JUYHBIX MHUHEPAaJIOB, BCTpedaroluxcsa B mpupone. Hampuwmep,
OpUJILIVAaHT TIPeACTaBJsIeT co00M aMas, OTpaHeHHBIN JOJKHBIM
0o0pasoM, T.e. UMeIuil (PopMy OmpeneeHHOr0 MHOT'OIDAaHHU-
Ka. [lpyrumu npuMepaMu Mojejieii MHOTOTPaHHUKOB C TOCTATOY-
HOU TOYHOCTBIO CJIYKAT KHUIKHBIE ITOJKU, MIKA(BI, CTPOAITUECT
moma u T. 1. Kak BUAUM, B OKPYKAIOIEeM Hac IPOCTPAHCTBE eCTh
MHOJKECTBO PA3HOOOPA3HBIX IIPEIMETOB, MMEMIIUX (OPMY MHO-
TOTPAHHUKOB.

Ha pucynkax 3, a, 6, 6 u 4, a 7aHbl n300paKeHna HEKOTO-
PBHIX MHOTOI'DAHHUKOB.
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a) 0) 6)
Puc. 3
A BOT MHOTOYTOJIbHUKHU, N300paskeHHbIe Ha PUCYHKe 4, 0, 8,

He OrpaHMYMBAIOT YACTU IIPOCTPAHCTBA, a CJIeJ0BATE/ILHO, He 00-
pPasyoT IIOBEPXHOCTH OJHOTO MHOTOTPAHHUKA.

S . . 6) .
Puc. 4

MHoTOTPAHHUK HAa3bIBAETCS GbINYKJbLM, €CIU OH JIEXKHUT IIO
OHYy CTOPOHY OT ILJIOCKOCTH KaKJOU cBoel rpaHu. KEcam aTo
yCJIOBUE He BBINOJHAETCS, TO MHOTOTPAHHUK HAa3bIBAeTCA He-
6binYKAblM. BBIDYKJIble MHOTOTPAHHUKU K300pa’KeHBbI Ha pU-
CYHKax 3, a, 0, 6. MHOrorpaHHUK, M300pa'KeHHBLINI HA PUCYH-
Ke 4, a, HeBBIITYKJIbIA.

HamuM omucaHre HEKOTOPBIX BBIMYKJBIX MHOTOTPDAHHUKOB.

3. Ry0, mapannenenunen. Ky6 — 3TO MHOTOTDAaHHUK, WMe-
OIuil Wwecmbs 2paHeil, KOTOpPbIEe ABJISAIOTCI PABHLIMU KBAOPa-
mamu. CTOPOHBI KBAAPATOB HA3BIBAIOTCA peOpamu Kyba, a Bep-
muHbl — gepwurnamu Kyda. Ha pucyHke 5, a, 6 naHbI U30-
OpaxxeHus Kyba. MsoOpakeHune Ha PHUCYHKe D, a sABJIsgeTca 00-
Jiee HATJIAJHBIM.
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3aMeTuM, YTO IIEeCTh PABHBIX KBAJAPATOB B IIPOCTPAHCTBE MO-
I'yT GBITH PACIIOJIOJKEHBI TaK, UTO OHU He OyAyT IPaHsIMU OJHOTO
Ky0a, HalmpuMmep, KaK IIOKa3aHO Ha PHCYHKe 5, 6.

ITapannenenuned — 3TO MHOTOTPAHHUK, ¥ KOTOPOTO Wlecmb
epaHeil n Kaxc0as U3 HUX — NAPAJLLCLOZPAMM.

CTopoHBI IapaJiieorpaMMOB HAa3bIBAIOTCA pedpamu Tapad-
JeJIelUIea, a UX BEePIIUHBI — GepuluHaMU Tapajesenuiesa.
JBe rpaHU mapaJjesenuiie/]a Ha3bIBAIOTCSA NPOMUBOLEH AULUMU,
ecJi1 OHU He MMeIOT 00Iero pedpa, a umerlue obIree pedpo Ha-
3BIBAIOTCA CMENHCHULMU.

J N .6) ERIR 6)
Puc. 5

WNuorma kaxkme-HuOyIb ABe IIPOTUBOJEKAIIME TPAHU ITapa-
JieJIeUIela BBIJEJIAIOTCA U Ha3bIBAIOTCA OCHOBAHUAMU, TOTIA
OCTaJbHbIE TPaHU — O00KO06bLMU TPAHAMUH, a UX CTOPOHBI, CO-
eIVHAIINE BePIIUHBI OCHOBAHUU IapaJjuiesienuiena, — ero 6o-
KobLmu pebpamu.

IIpamoii napannenenuned — 3TO TaKOU Iapajyeselnuie],
Y KOTOPOTO 60KO08ble TPAHU — IMPSIMOYTOJHLHUKU.

Ilpamoyzonvrslil napanienenuned — 3TO Mapajjejgennunes,
Y KOTOPOTO 8Ce 2paHu — npamoyzoavHuku. IlpencraBieHue
o ¢GopMe TPAMOYTOJbHOTO Tapajjejenunena JAalOT CHUYEUHBIH
KOpPOOOK, CTPOUTEJbHBIN KUPINY MU KaxKIas U3 MOjeJiei, Ko-
TOpBbIe IMOJYUAIOTCSA MPU PACHUJIMBAHUM HA OBE YACTU MOMENU
Ky0a, CIeJIaHHOM W3 JepeBa, KaK IIOKAa3aHO Ha PUCYHKe 6, a.

3aMeTuM, UTO BCAKUI IPAMOYTOJbHBIN Mapajjaelenunen AB-
JseTcA TPAMBIM IIapaJijieJIENnuneqoM, HO He JI00l npamoil na-
paanenenuned ecmv npamoyzonrvruviii. OCHOBaHUEM IIPSAMOTO IIa-
pajiiesienuIesa MOYKET CIYKUTH ITapajlIeiorpaMM, He SABJISIO-
muiicsa TIpAMOYroJbHUKOM. IlpemcraBieHue 0 HpAMOM, HO He
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NPSAMOYTOJBbHOM I[IapaJiiejielliilefie OaeT, HalpuMmep, KOMHATAa,
B KOTOPOI IOJI U IOTOJIOK mMeioT (opMy pomba, He SABJISIOLIE-
rocsi KBaJpaToOM.

N3zob6paskenusa mapaJuiesenuniiesa SaHbl Ha PUCYHKe 6, 0, 8.

Ecau ocHOBaHUMAMU Hapajieielue[a Cay:KaT Iapajiieso-
rpammsl ABCD u A,B,C,D,, To o o6osuauaercsa ABCDA,B,C,D,.
IIpu sToM Ha pHCYHKe BepIINHBI IIapajejenuinena 0003HaueHbl
Tak, 4To oTpe3ku A A,, BB,, CC,, DD, aBasi0TcsA ero 00KOBBIMU
pebpamu (puc. 6, 8).

Puc. 6

IBe BepIIMHBI Tapajiesennuiiesa, He IPUHaAIeKaIue OgHON
rpaHu, Ha3bIBAIOTCA npomusonexcawumu. Ha pucyuke 7, a or-
MeueHbI IPOTUBOJEKAaIUe Bepinuubl O u F mapaJiieenuiesna.

OTpesoK, COeAUHSIONINI IIPOTHBOJIEKAIIIME BEPIIUHBLI IIa-
pajiesienunena, Ha3bIBaeTCcsa OUAZOHAJAbLI0 napaenenunedad.
¥ nmapaJsiesenuiiefa Bcero ueTbipe nuaronaan. Ha pucyukax 7, 6
n300pasKeHbl JBe AUATOHAJIU IapaJleenuie/a.

Puc. 7
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4. ITpusma. Ilupamuna. Ilpusma (n-yzonvnas) — 3TO MHOTO-
TPaHHUK, Yy KOTOPOTO [Be TI'paHW — paBHbIE N-yrOJbHUKH,
a ocTaJibHBIe 1 'paHell — IapaJjuiesiorpaMMbl. PaBHBIE 71-yTroJib-
HUKW HA3BIBAIOTCS OCHOBAHUAMU, a TAapajjIeJIoTPaMMbI — 00KO-
8blLMU 2PAHAMU TIPUSMBI.

Ilpamas npusma — 9TO TaKad OIpU3Ma, y KOTOPOl OOKOBBIE
rpaHd — IPAMOYTOJbHUKHU.

IIpencraBienue o hopMe IPAMOI IPU3MBI IAIOT, HAIIPUMeED,
MOJieJiNl, KOTOPbhIe IOJYyYaloTCA B pe3yJbTaTe PacHUINBAHUS Je-
peBsHHOrO OpycKa, mMeInero GopMy OPAMOYTOJbLHOTO IIapaJ-
JeJenuiena, BAOJL pedpa, Kak IIOKa3aHo Ha pucyHke 8, a. Ilpu
9TOM MOJIyYalOTCsA JBE MOJEJIN, OfHA M3 KOTOPBIX IPEICTABIAET
co0oii MoIesib IPSIMOUM HATUYTOJbHON IPU3MBI, a APyras — MO-
JeJb MIPSIMOM TPEYTrOoJbHO MPU3MBI.

,a)_ R I Eee 6). i ;
Puc. 8

Ilpasunvras n-yzonvHas npu3ma — 3TO IPU3Ma, Y KOTOPOU
BCce OOKOBBIE TPAHU — IPSAMOYTOJBHUKU, a €6 OCHOBAHUA — IIpa-
BUJIbHBIE N-YTOJIbHUKH.

CymMa 1ao1azeit 60KOBBIX TpaHeli IPU3Mbl Ha3bIBAETCS ILIIO-
Imanbpio ee 60K060i nogepxHocmu (obosHavaeTcs Sg,).

CyMmMa mioIafieli Bcex rpaHeil IpU3Mbl Ha3bIBaeTCA NJOWA-
Ovio nogepxnocmu npusdmvl (o6osHauaercs S, .,)-

Ecam ocHOBaHMA ©OpPM3MBI €CThb N-YyroJdbHUKU A;A,..A,
u B;B,...B,, To oHa obo3Hauaerca A;A,...A,BB,...B,. Ha uszobpa-
JKeHUU IPU3MBI BEPIITNHBLI 0603HAYAIOTCA TaK, UTO OTpe3Ku A,B;,
A,B,, ..., A,B, aBaamorcsa ee 0okoBbIiMu pebpamu. Ha pucyuke 8, 6
n3o0paskeHa TpeyroJbHas IIpPU3Ma, a Ha PHUCYHKe 8, 8 —
YeThIPEeXyTroJibHAA, OCHOBAHUA KOTOPON — UeTBHIPEeXYTOJbHUKU
ABCD un A;B,C,D,, a ee 60KoBBIe peOpa — orpesku AA,, BB,
CC,, DD;,.
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Iupamuda (n-yzonvrnas) — 9TO MHOTOTPAHHUK, Y KOTOPOI'O
OfiHa TpaHb — KaKOW-HUOYIb N-yrOJbHUK, a OCTAJbHBIE I I'pa-
Hell — TPeyroJIbHUKHU C OOIell BepIINHON; Nn-yroJbHUK Ha3bIBa-
eTcs OCHO8AHUEM; TPEeyTOJbHUKU, MMeIue OOIy0 BepIIuHY,
Ha3BLIBAIOTCS O0KO0BbLMU ZPAHAMU, a UX 0O0Illasd BepIINHA Ha3bI-
BaeTcsa 8epuwluHnoil nupamudvr. CTOPOHBI I'PpaHeld MUPAMUIBI Ha-
3BIBAIOTCA ee pedpamiu, a pedpa, CXOAAIIUECS B BepIInHe, Ha-
3BIBAIOTCA 00KO0BbLMU.

Tlupamupma, BepiimHA KOTOPOH — TOUKa S, a OCHOBaHWE —
n-yroabpHuK A;A,..A,, obosHauaeTca SAA,..A,.

CymMmma 1ioiazeli O0KOBBIX I'paHell MUpPaMHUALI Ha3bIBAETCH
naou,advio 60K080iL nogepxHocmu mupaMuabl (06o3HauaeTes Sq,,)-

CymMma muromiajeil Bcex rpaHeli MUpaMubl Ha3bIBAETCA NJLO-
wadvio nogepxHocmu TUPaAMUABI (ILJIOMIAAb IOBEPXHOCTU 000-
3HavYaeTcda S, ,.)-

IIpasunvras n-yzonvhas nupamuda — 3TO TaKasd MUPaMUIA,
OCHOBaHUE KOTOPOM — MPaBUJIbHBIN n-yroJbHUK, a Bce OOKOBBIE
pebpa paBHBLI MeXKIY COOOI.

Y mpaBUJILHON NmHpaMuAbl OOKOBBIE TPAHU — pABHule Opye
Opyey pasHobedpeHHble MPEY20NbHUKU.

TpeyroabHas nTupaMua Ha3bIBAECTCSI mempasopom, ecyim Bce
ee TpaHUu — pPABHbLEe NPABULbHbLE mpeyzosbHUKU. TeTpasap ABIs-
eTCcsAd YaCTHBIM CJIy4YaeM IPaBUJIbHON TPEYTOJIbHON MUPaMUIbI.

3aMeTHM, UTO He BCAKAA MPaBUJIbHAA TPEYroJibHAA MUPaMU-
Jla SBJISIETCSA TETPa’IpPOM.

a) 0 o
Puc. 9
Ha pucyuke 9, a mano msobpakeHne NpPaBUJIbLHON UeTHIPEX-

yroabHOM mupamuabl SABCD. IIpocTpaHCTBeHHBIE (DUTYDPHI,
usobOpasKeHHbIe Ha PUCYHKe 9, 0, 6, He ABJAIOTCSA IUPaMUIAMU,
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TaK KaK YKasaHHbIe TPEYTOJbHUKY U YeThIPeXyroJbHUK He orpa-
HUYMBAIOT YacTH IPOCTPAHCTBA.

B nmanpHelimnem, ecau gaHO u300pakeHMe KaKOTO-J0OO0
MHOT'OTPAHHUKA, MHOIAA OyZeM TOBOPUTHL, UTO AAaH MHOT'OI'PaH-
HUK.

Bonpocbkl 1 3apaun K § 1
1. Kaxkue purypsl B cTepeOMETPUU ABJIAIOTCSI OCHOBHBIMII?

2. Bepuo Jsm, uTO 3a M300pakeHue IPAMOYTOJLHOTO Tpe-
YTOJBHUKA MOXKHO IPUHATH JIIOOOU TPEYyrOJbHUK?

3. BepHo am, uTo 3a m300paKeHue PABHOCTOPOHHEro Tpe-
YTOJbHUKA MOKHO IPUHATDH JIIOO0H TPEYyrOJbHUK?

4. JJaliTe omrcamne MHOTOTPAHHUKA.

5. Kakoii MHOTOTpAHHUK ABJAETCA: a) KyooM; 0) mapaJiese-
MMUTIeIOM; B) IIPU3MOI?

6. BepHo Ju, uTO ImpAMad IPHU3Ma SBJIAETCS IPABUJILHOM?
BepHo Jsin, uTO TpM3Ma, OCHOBAHUAMM KOTOPOH CJIysKaT IIpa-
BUJIBHBIE 7N-YyI'OJIbHUKHMW, €CTh IIPAaBUJbHAA HpI/ISMa?

7. OxapakTepusyiiTe IPAMOYTOJbLHBIN HapaJiieenuiiesn.

8. Uro HaswIBaeTcA: a) ILJIOMIAABI0 ITOBEPXHOCTU IIPU3MBI;
0) mioIanabio OOKOBOM MOBEPXHOCTU HPU3MBI?

9. Kakoii MHOTOTPaHHUK SBJIAETCS MUPAMUILON?

10. Bepuo jgu, uTO IHMpaMKAa, OCHOBAHIE KOTOPOM — IIpa-
BUJIBHBINA N-yTOJbHUK, ABJIAETCA IIPAaBUJIBHON IHUpPaMumoii?

11. B uem orsmume TeTpasapa OT IPAaBUJIBHON TPEyroJbHON
MTUPaAMUIBI?
12. Yro maswnIiBaeTcsA: a) ILJIOIIAABI0 OOKOBOII IOBEPXHOCTHU

MUPaMUIbI; 0) MJIOIIAALI0 ITOBEPXHOCTH IMTHUPAMUIBI?

13. ITosicauTe, MoueMy u300pasKeHuss PUTyp, HaHHbIe Ha PU-
cyake 10, a, 6, 8, MOKHO IPUHATH 3a M300pakeHHe: a) mapaJ-
Jejenunena; 0) IPAMOYTOJbHOTO THapaJjijejenunena; B) Kyoba.

14. BepHo Jm, uTO Jt0OBIe ABe OOKOBBIE T'PAHU IIPABUJIBHOM
N-yTrOJIbHOM NMPU3MbBI — PABHBIE IIPSIMOYTOJbHUKH?
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».C.l).. i 5 SR ...é)”
Puc. 10

15. Bepno Jsu, uTo JI00BIe ABe OOKOBBIE I'PAHU IIPABUJIBHON
n-yroJbHOM HHpaMUALI — paBHbIE PaBHOOEIPEHHBIE TPEYIroJb-
HUKU?

16. Ha pucyuke 11, a BbIgesieHbI TPEYTOJbHUKU, IIPUHAIJIE-
sKaIue rpasaM Kyoa. MOMKHO U yTBepIKIaTh, 4YTO KasKAble ABa
W3 HUX — PAaBHBIE TPEYTOJbHUKU?

17. Ha pucyuke 11, 6 orpesox SF — mMenuaHa 60KOBOI rpa-
Hu SCB mupaBuibHOU TpeyroabHou nupamuzabl SABC. Ilouemy
orpesok SF aBisercsa BbICOTOI TpeyroabHuka CSB?

18. Ha pucynke 11, 6 Touku T u F — cepeauHbl pedep
AD u AB npaBWJIbHOUW 4YeThbIpexyrojbHOU mnmpamuzabl SABCD.
O0BbsicHUTE, TOUeMy OTMeUYeHHble Ha TIpaHAX IHUPaAMUABI Tpe-
yronbHUKU SAT u SBF ABIAIOTCA PAaBHBIMU.

"

C
a) 0) 6)
Puc. 11

19. Paguyc OKpysKHOCTH, BINCAHHOI B OAHY 13 I'paHeii Ky0a,
paBeH 1 cm. BerumcauTe miomiaab IIOBEPXHOCTU KyoOa.
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20. Ilmomans moBepXHOCTH TeTpasapa paBHa S. Hatigure
IIMHY pebdpa JaHHOI'O TeTpasapa.

21. OcHoBaHUe IPSAMOYTOJBHOIO IIapaJiiejenuiiea — KBal-
par, AJMHA AUaroHaJu KOTOPOI'0 paBHA J2 cm. Borumcnure
IJIUHYy IuaroHajiu OOKOBOW I'paHH, €CJIX ILJIOIaab OOKOBOU I'pa-
HIU IapaJjiieselulleZia paBHA 3 CM2.

22. NzobpasuTe B TeTpagu NPABUJIbHYIO TPEYTOJbHYIO MHU-
paMuay ¥ OTMETbTe Ha 3TOM H300PaKEeHHM TOUYKY IIepeceueHm’s
MeauaH Kakoii-mubo M3 ee rpaHel.

23. N3ob6pasuTe TEeTpasAp M OTPE30K, COEAUHAIOIINN TOUKU
rmepeceyeHnsaA MeJUaH IBYX €T0 I'pPaHein.

24. ABCDA,B,C,D, — Ky0, Touku O u F — cepeIuHbI pebep
DC u A,B, coorBercTBeHHO, BC =2 cm. a) J[oKaskuTe, UTO Tpe-
yronbHuK AOB paBHOOeApeHHBI. 0) Bberumcaure miaoiangb Tpe-
yronbHuKa AA,F. B) Briuuciure nepumerp tpeyroasauka OCC,
(puc. 12, a).

25. ABCA;B,C, — mupaBujJbHas TPeyrojibHadg IIpU3Ma, BCe
pebpa KoTopoii paBHBI Me;KAy coboii, F — cepeamnHa pedopa AA;,
CB; = 242 cm. Borumcamure: a) nauHy pebpa mpusMbl; 0) IMJIO-
Iagb OCHOBAHUSA IIPU3MbI; B) PaAUyC OKPYIKHOCTHU, ONUCAHHON
okoJio TpeyroabHuka CAF (puc. 12, 0).

26. ABCDA,B,C,D; — xy6. [limHa TPOCTPAHCTBEHHOI JO-
manoit A;D,;DCB,A, paBHa 4 cm (puc. 12, 8). Brruuciaure mio-
I1agb IIOBEPXHOCTU NAHHOTO KyoOa.

4, B,
F
A B
0) 6)

Puc. 12
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27. ABCDA,B,C;D; — upsaAMOYTOJIbHBII IapaJijiesenuIlesn,
OCHOBaHME KOTOPOT0 — KBAaJAPAaT, JJINHA CTOPOHBI KOTOPOTO 3 CM.
Beruncaure pauHy nmpocrpancTBeHHOU jgomanout AD,B;CA, eciu
nanHa 00OKOBOro pedpa mapaJjiiejenunena paBHa 4 cM.

28. ABCA,B,C, — mpsaMas TpeyroJibHas Mpu3Ma, OCHOBaHUE
KOTOPO#i — paBHOOEJPEHHBIN NPAMOYTOJbHBIA TPEYTOJbHUK
ABC c upaMbIM yriom mpu Bepinnae B (puc. 13, a). Beruucaure
niaomans rpanu AA;C,C, ectu AB=2 cm u AA, =3 cwm.

29. ABCA,B,C, — mpaBuJbHas TpeyroabHasa mpusMa. Touku
T u F — cepenunsbl pebep A;B; u BC cooTBeTcTBeHHO (puc. 13, 6).
a) Bepuo s, uTO paguyc OKPYsKHOCTH, OIMMCAHHON OKOJIO Tpe-

yroabauka A,B,C,, paBeH % C,T? 06) loxaxkurte, 4TO 0OTPe30K AF

ecTh BhIicOoTa TpeyroabHuka ABC.

Bl

s

4, : G

]
]
]
|
]

B F
glz=otT s C
a) 0) 6)
Puc. 13

30. DABC — retpasap (puc. 13, 8). Touku T, O u F —
cepenunbl pebep DC, DB u AB cooTBeTCTBEHHO. BhiunciuTe 110~
Iagb ITOBEPXHOCTHU TETPAaspa, €CJU M3BECTHO, UTO AJUHA IIPO-
CTPAHCTBEHHOU JIOMaHOIi, oOpasoBaHHOU otTpesxamu CB, BF,
FO, OT u TC, paBHa 9 cwm.

31. SABC — mnpaBumJIbHasA TpeyroJibHasA NMUpaMuaa, 60KOBOe
pebpo KOoTopoii B ABa pasa 0O0JIbIIIe CTOPOHLI OCHOBaHHUA. Touku
T, K, Pu E — cepenunbl pebep SC, SB, BC u AC cooTBeTCTBEH-
HO. Brrumcaumre aamuy jgomanoin TKBPET, ecau cymMma AJIUH
Bcex pebep mupamMuabl paBHa 18 cwm.

32. ABCA, B,C, — npaBujbHas TpeyrojabHas Ipu3Ma, Bce pedpa
KOTOpPOIl paBHBI MeXKAy coboii. Ilmoiiaab OCHOBaHHWA ITPU3MBbI
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paBHa 4\/§ cm?. BeluncanTe AJIMHY IPOCTPAHCTBEHHOH JOMa-
woit CABB,C (puc. 14, a, 0).

33. BoxoBoe pedpo mpaBUILHOI TpeyrosbHON mpusmbl ABCA,B;C,
B [IBa pasa 60JIbIlle CTOPOHBI OCHOBaHUA. BhIuncanuTe mI0mans 60-
KOBOI1 TIOBEPXHOCTU MPU3MBbI, €CJIU [JINHA JIOMAHOI, 00pa3oBaH-

HoIi oTpeskamu AA,, A,C, CB,, BB u BA, paBHa \/5(\/3 + 2) cM.

AIBI S P
A B 4

C

a)

Puc. 14

34. SABCD — mpaBuJbHasA YeThbIpeXyrojbHasa MupamMuia, 6o-
KOBOe pedpo KOTOpO# B ABa pasda 0OJbIle CTOPOHBI OCHOBAHUA.
Touku T, K, u E — cepenunbsl ee pedep SB, SA u SD coor-
BeTCcTBeHHO (puc. 15). Beiumcaure QaIUHy TPOCTPAHCTBEHHON JIO-
MaHOM, o0pasoBannoi orpesxkamu DC, CB, BT, TK, KE, u ED,
ecJIU ILJIONIAAb OCHOBAHMSA NMUPAMUIBLI paBHA 16 cmZ.

35. B mpaBuabHOI ueThIipexyroabHoi nupamuge SABCD Bce
pebpa paBHBI MexxAy coboii. Touku T m K — cepemuHbl pedep
SC u BC cooTBeTCTBEHHO. BrlumncanTe miaoiagb OCHOBAHUSA IIN-
pamuael, ecan gauHa jgJomanoin KTSDK pasBHa (4 + \/5 ) CM.

B, B
D, Bl B
K
Al.;. A D-
C la cl| [ <
A4 D 4,
a) 0)

Puc. 15 Puc. 16



BeepneHue B ctepeomMeTpuio 19

36. Ha pucynke 16, a, 6 uzobpaxkensl ky6 ABCDA,B,C,D,
U ero pasBepTKa, Touka F — cepeasuHa pedopa AB Kyo0a.
Brruucaure panmyc OKPYMKHOCTU, BIIMCAHHON B IpaHb Kyoa,
ecan ayguHa JomaHoir A, FDC,A; paBHa (2\/5 +242 ) CM.

37. ABCDA,B,C{D; — upsaAMOYTOJIbHBI! IapaijiesenuIlesn,
OCHOBaHUe KOTOoporo — KBajapar. ILiomianb G0KOBOI ITOBEPXHO-
CTH TmapaJjleselInIesa paBHa 672 cm?, a pagnyc OKPY:KHOCTH,
BIIUCAHHON B TpeyroabHuk DD,C, paBeH 3 cMm. Beruucaure niau-
HBI pebep mapaJjiesenuiesa.

38. OcmoBanmeM NPAMOYIOJBHOTO  Iapajjejenuiiena
ABCDA,B,C{D; caysxur kBagpar. [[iuHa nuaroHaju OOKOBOM
TrpaHU IapaJjiiesienuiena paBHa 13 cM, a paguyc OKPYKHOCTH,
BIIMCAHHON B TpeyroabHuUK DAA,, paBeH 2 cMm. BuiuuciauTe mjo-
manb 60KOBOM MOBEPXHOCTHU ITapaJijieelluiesa.

39. TABCD — mpaBujJbHas 4YeTLIPEXYroJibHASA MUPaAMU-
na, pauHa O00KOBOTO pedpa Koropoil paBHa 8 cm. Touka K —
cepenuua peopa T'C. BeruucnuTe mioiagb 00KOBOI IIOBEPXHOCTI
nupaMuabl, ecau DK =6 cwm.

40. Ilnomans OOKOBOM IMOBEPXHOCTU IPABUJIBHON UeThIpeX-
yrogbHOu nupamuabl TABCD paBHa 415 cm?, a gamHA GOKO-
BOoro pebpa — 4 cMm. Berumciure miaomianb ocHoBanusa ABCD mu-
paMuAbl, ecau PaguyCc OKPYIKHOCTH, BIMCAHHON B TPEYTroJIb-
Huk TDC, paBeH % CcM.

41. ABCA,B,C, — upsamas TpeyrojbHas IIPU3Ma, OCHOBaHIE
KOTOPO¥I — MPAMOYTOJIbHBIA TpeyroabHUK ABC. IInuHa 6GOKO-
BOro pebpa mpusMbl paBHa 8 cMm. Berumciaure mioiagb 00KOBOI
MMOBEPXHOCTU IIPU3MBbI, €CJIU PaIUyC OKPYKHOCTU, BIHCAHHON
B Tpeyroabuuk ABC, paBeH 2 cM, a paguyc ONUCAHHON OKOJO
HEero OKPysKHOCTH — D CM.

42. OcuoBaumem mpsamoi mpusmbl ABCDA,;B,C,D, sBisercs
napasiaenorpamm ABCD, puaroHaJad KOTOPOTO II€PECEKaI0OTC
B Touke O. PaszHoCTh MeKAy HepuMeTpaMu TpeyroabHnkos BOC
u ABO paBHa 8 cM, a IIepuMeTp OCHOBAHUA IIPU3MBI — 32 CM.
Brerunciaure gauHbl fuaroHaJieii 00KOBBIX I'DaHel IIPHU3MbI, €CJIK
IJIOIIAAb ee OOKOBOI IOBepXHOCTH paBHA 160 cm?.
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43. OcuoBanme npamou npusmbl ABCDA,B;C,D; — paBHO-
Oenpennasa Tpamenusa ABCD, B KOTOPYIO BIMCAHA OKPYKHOCTD.
HnamHa OOKOBOM CTOPOHBI Tpamenuu paBHa 6 cMm u obpasyer
C OCHOBaHHEM Tpallelluy yIoJ, rpagycHas mepa Koroporo 30°.
Briumcaure AauHy G0KOBOTO pebpa MpPU3MBbI, €CJU ILIOMIIAAL ee

IIOBePXHOCTH paBHa 84 cmZ.

44. Ha moBepXHOCTHM Ky0a pacIoJio’KeHa II0JOCKAa, IHPUHA
KoTopoii 1 cm. Beruucaure: a) MIOMIAAL IIOBEPXHOCTHA KyDa, ecau
IJI0Ianb IOJOocKu paBHa 44 cm® (puc. 17, a); 6) o6beM Kyba,
ecJIU ILIOWIAAb IIOJOCKM paBHA 45 cm? (puc. 17, 6).

a) 0)
Puc. 17

45. SABCD — mnpaBuJbHas 4YeTLIPEXyroJibHas MIHUpaMuia,
Bce peOpa KOTOpoii paBHBI Me:xAy coboii. Touku T u F — ce-
penunsl pebep SA u SC cOOTBETCTBEHHO. BBIUMCINUTE ILIOMIALB
0OKOBOU ITOBEPXHOCTHU MUPAMUIBI, CJIU IJIOIAAb TPEYTOJbHUKA

DTF paBHa 85 cm.
46. B npaBuJIbHOI UeThIPeXyrobHoi nupamune SABCD nau-

Ha O0KOoBOro pebpa B ABa pasa 0OJIbIIE JJIUHBI CTOPOHBI OCHOBA-
HUuA. Beruncanre paguyc OKPYsKHOCTHM, OIMMCAHHOMN OKOJIO TPaHU

SCD, ecinu miomans Tpeyroabauka SAC paBHa 2J7 em?.



§ 2. AkcuomMbl cTepeoMeTpuu

B mepBoMm maparpade yike oTMeEUaJIOCh, UTO B CTEPEOMETPUU
OCHOBHBIMHM (DUI'ypaMU SBJISIOTCA TOYKM, IPSIMBIE U ILJIOCKO-
ctu. Kax 1 B mIaHMMeTPUM, TOUKKM O0003HAUAIOTCS 3arjIaBHBIMIK
adatTuHckumu OykBamu A, B, C,..., a mpsaMble — CTPOUYHBIMU
JaTUHCKUMU OyKBaMu @, 8, C,... WIN ABYMS B3arjlaBHbIMU
adatuHcKkumu OykBamu AB, CE u T. J., IIJIOCKOCTA — CTPOUYHBIMI
OyKBaMM IpeuecKoro ajdasuTa o, [, Y U T. 1.

Ecau Ttouka A jexuT Ha IpAMOH a (B ILIOCKOCTH (), TO T'O-
BOPSAT, UTO OpsAMas a (ILJIOCKOCTH O) IPOXOAUT Uepes TOUKY A,
u numyT: A € a, (A € o).

Eciu Touka B He IPUHAIJIEKUT IPAMOI a (IJIOCKOCTH (), TO
TOBOPAT, UTO HpAMasd a (IJIOCKOCTL O) He IPOXOAUT Uyepes TOoU-
Ky B, u samucwiBaior: B¢ a (B¢ Q).

Hampuwmep, Ha pucyuke 18, a, 6 nzobdpaxkensl Touku A u O,
JesKaIire Ha OPaIMOu a, W TouKu B m M, KOTOpble He JIeXKaT
B IIJIOCKOCTH O, TZe Ol — IIJIOCKOCTH, B KOTOPOM JIEKUT I'PaHb
Kyba (puc. 18, a, 0).

Puc. 18

CBoiicTBa reoMeTpUYecKuX (PUIyp B IIPOCTPAHCTBE yCTAHAB-
JIUBAIOTCA ITyTEeM JIOTMYECKWX PAaCCY:KIAEHWII Ha OCHOBE HEKOTO-
PBIX YTBep:KAeHUH (aKCHMOM), KOTOpble HMpUHHMAaIOTCS 0e3 mo-
Ka3aTeJIbCTB.

YacTh aKCHOM, HCHOJb3YEeMbIX B CTEPEOMETPHUM, M3BECTHBI
yiKe u3 Kypca IIaHUMeTpuu. 3aech cOPMYIUPyeM TOJBKO TPHU
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aKCHOMBI O B3BAMMHOM PACIIOJIOMKEHUU TOUYEK, IPAMBIX U IIJIOCKO-
cTell, KOTOpbIe SABJSIOTCA CIEIU(PUUECKU MPOCTPAHCTBEHHBIMMU.

A 1. Yepe3 niobvie mpu mouku, He nexcaujue Ha 00HOU
npamoi, npoxodum e0uUHCMGEEHHAA NILOCKOCMDb.

IlnockocTs, mpoxomAailyo uepe3 Touku A, B u C, He Jexxa-
e Ha OHOI mpaMoii, obosuauaior ABC uau (ABC).

Hanpumep, Ha pucynke 19, a, 6 usobOpaskeHa TpeyrojbHad
nupamuga DABC. I1ixockocTs o0 MpoxoguT yepes Touku A, B u C;
yeped Touku C, B u D npoxoaut miaockocts CBD.

Ha axcuome A 1 ocHOBaHO YyCTPOMCTBO IITATUBOB HEKOTOPBIX
U3MEPUTENbHBIX TPUOopoB. OCcTpUA HOMKEK IIITATHBA PACIIOJIO-
JKeHbBI B OJHOM IIJIOCKOCTH, II0O9TOMY M3MEePUTeIbHBIN Mpudop 3a-
HUMAaeT YCTOMUMBOE MOJIOKEHUE.

“fD 

Puc. 19

A 2, Ecau 06e mouku npamou nexcam 6 naocKocmu, mo ce
movKu npamoil nexam 6 Imoil nNiocKocmu.

Ecan Kaxkmasa TOUKA OPAMOR 4 JIEXKUT B ILIOCKOCTH [3, TO To-
BOPSAT, UTO HIpAMAA @ JEKUT B IIOCKOCTU [3 WM ILJIOCKOCTBH [3
MPOXOAUT Uepes MPAMYIO a, W MHUIIYyT a < 3.

Ha pucyuke 20, a, 6 (ABCDA;B,C,D; — wy0) p — mio-
CKOCTb, IpoxonsAinas uepe3d Touku A, D u C. Ilpamasa AD e-
JKUT B ILIOCKOCTHU [3, a mpamblie DB; u CC; B miockocTu [3 He Jie-
sxkat. IlmockocTs DA, B, He TIPOXOIUT uepes mpAmMyio AD.

Ecau npamas a u naockocmsv O UMeon moJavko 00HYy o0uLyio
mouky O, mo zoeopam, umo OHU nepecexkaiomcsa 6 moukre O,
u nuwym: O =a N .

Ha pucynke 20, a, 6 usobpakena npamasa CC,, KoTopas Ie-
pecexaer maockKocThb [ B Touke C, a npamas DB; — B Touxke D
(D= N DB,).
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a) 0)

Puc. 20

A 3. Ecnu 0ee nnockocmu umerom od6uLyro moiky, mo OHU
umerom o0W Y0 nPAMYI0, HA KOMOPOU Nercam éce odw e mot-
Ku amux naockocmei.

Ecnn npamasa a — o61aa mpaMas IJI0CKOCTH O ¥ IIJIOCKOCTH 3,
TO TOBOPAT, UTO STU ILJIOCKOCTU IIePEeCceKaloTCs II0 IPAMOI a, U
nuryT: a =o N P.

Puc. 21

Hanpuwmep, Ha pucysnke 21, a, 6 Y — IJIOCKOCTh, ITPOXOIA-
mad udepe3 BepmuHbl A, D u C 4eTBIPEXyroJbHON IHPaMULbI
TABCD. Ilpamaa CD nexXut B Ka)Kaoi us miaockocreir y u T DC
(rouku C u D jeskaT B KayKJIOW M3 9TUX ILJIOCKOCTEI, 3HAUMUT,
mo akcuome A 2 mpamasa CD obmaa giua miockocreir Yy u TDC),
cJem0oBaTe/JIbHO, YKas3aHHBbIE IIJIOCKOCTU II€PeceKaloTcsi II0 Mps-
moit CD T.e. CD =y N (TDC).

3anmaua 1. ABCDA,B,C,D; — Ky6. Touku P u T — cepeauHbI
pebep A,B; u B,C, coorBercTBeHHO. [loka:kure, uro nmpamasd PT
JEXKUT B 1iockoctu A, B,C;.
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Bl T Cl Al P Bl

Puc. 22
HoxasaTeabCTBO.
1) Tak xak B,;C, < (A4,B,C,) u T € B,C,, To o akcuome A 2
rouka T € (A;B,C,).
2) ITockoabry A;B; = (A;B,C;) u Pe A,B,, To P e (A,B;C,).
3) Takum obpasom, T € (A;B;C;) u P e (A,B;C,), cuaenona-
tensHo, PT < (A,B,C,) (akcuoma A 2) (puc. 22, a, 0).

3amaua 2. IlmockocTu o u B mepecexkawmTCs IO IPAMOM a,
a mpamasda b, Jekamas B IJIOCKOCTHU O, IePEceKaeTcs ¢ IJIOCKO-
creio . JlokamkuTe, UTO IPAMBIE a U b IepeceKaroTcs.

9 Puc. 23 %

HorasaTeabcTBO.

IIycrs mpsiMmas b u ILIOCKOCTH [ mepecexkarTcs B TOuKe X
(puc. 24, a, 0). Tak xKak npaAmMasg b JeKUT B IIJIOCKOCTU O, TO
KasKkJgas ee TOYKAa, a CJeJoBaTeJbHO, M TOuKa X JIEKUT B 9TOU
miockoctu. Taxum oOpasom, Touxka X — o00Ias TOUYKa ILJIO-
crocreit o u . IlmockoeTn o 1 B mepecexkarTcsa MO IPAMON a,
IIO09TOMY HA STOM IPAMOI JIe;KaT Bee 00II[1e TOUKH IIJIOCKOCTeH oL 1 3
(axkcmoma A 3), a 3HauuUT, U TOYKA X JIEKUT Ha IPAMOHN a.
Taxum odbpasom, Touka X JICXKUT Ha KayKJOU IIpsAMOil a u b, T. e.
npsaMble a 1 b mepecekarTcsa B TOUuKe X.
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Sanmaua 3. Jan ky6 ABCDA,B,C,D;. Touku T u O — cepenu-
HBI 0Tpe3koB B;D; u C;D coorBercTBeHHO. Haiinure nimHy OT-
peska TO, eciu pebpo Kybda a (puc. 24, a).

Hano:

! : e ABCDA,BC,D; —
— P/ ING P/ xe TeBD,

| ol _ |yw|| BT=TD,

: v RN Oe DC,,
By______] - B---X-{--Ja Dpo=o0c,, AD=a.

‘:2 BL.¢3""~: ;.tj B, C.

AT "b'f"_;ﬂ Haiiru:

Puc. 24

Pemenue.

1) Touka T ecTh TOUYKA IlepeceueHUs AUATOHAJEN TpaHU
A,B,C,D;, T. e. cepeguna orpe3kra A;C,. CiegoBaTeabHO, OTPE30K
TO — cpenuaa aunua tpeyroabHuxka A,;C;D (puc. 24, 0).

2) B tpeyronbuuke A;AD (LA AD =90°, AD =AA, =a) giuHa

runorenyssl A, D = \JAA? + AD® = av2.

3) Orpesok TO — cpemHsasa JuHHA TpeyroabHuka A;C,D.
CaeposarenbHo, TO = %AlD = af.
OrBerT: & 22 .

3amaua 4. Hailigure paccrosHme OT BepinuHbBI B Ky0a
ABCDA,BC;D; pmo TOYKM mepeceuyeHUA JuaroHajieii T'paHU
DD,C,C, ecau pebpo KyOa paBHO a (puc. 25, a, 0).

. e i ,‘Cl“ B, C Hanmo:

: ! D,_- ABCDA,B,C,D, —
; : p Kyo0,

o | No|| ©o=bcnbe,
- ! 7 AD=a.

. PR | HafiTu:
R : ninury BO.

a) 6)
Puc. 25
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Pemenue.
1) Tpeyroabuuk BDC, — paBHOCTOPOHHUI, TaK KaK ero
CTOPOHBI — JUWAaroOHaJNM pPaBHBIX KBagpaToB: BD =BC,=DC, =

= /DC? +CCl2 =a~2 (puc. 25, 0).

2) Touka O — cepexmnua orpedka DC, (fuaroHasu KBagpara
TOUKOH IlepecedeHus NesISATCS IIOII0JIaM), CJIeZOBAaTEeJNLHO, OTpe-
30K BO ects menumanHa TpeyrogbHuKa BDC;.

3) Tak rkak TpeyroabHuk BDC, paBHOCTOPOHHUI, TO €T0 Me-
muana BO sBasercs u Bbicoroii: BO | DC,.

4) B TpeyroibHUKe

BDO(LBOD 90°, BD=a2, Do-chl—“f ) IJIIHA

karera BO = \BD? - DO? = ,[24®> - & = a( a\/_
a6
5

OTrBerT:

Bonpocbl 1 3agaun K § 2

47. Bcerma Ju uepe3 TPU TOUYKH IIPOXOAUT eNUHCTBEHHA
IJIOCKOCTE?

48. B mpocTpaHCTBe JaHbI UeThIPE pasinuHbie TOUKU. CKOIBKO
ILJIOCKOCTel IMPOXOAUT uepes KasKAble TPU U3 ITUX TOUEK?

49. MoryT i1 BepIIMHBI 3aMKHYTOIN JIOMaHOII M3 TPeX 3Be-
HbEB He MPUHAIJIEeKaTh HU OJHOM IIJIOCKOCTU?

50. MoryT au BepIIMHBI 3aMKHYTOM JIOMAaHOM M3 UYeThIpeX
3BEHBEB He MIPUHAAJIEIKATH OJHOI IJIOCKOCTU?

51. BepHo am, UuTO IpAMAasd JIEKUT B IJIOCKOCTHU, €CJIU IBE ee
TOUKM JIE€KAT B 9TOI IJIOCKOCTU?

52. Ilpamasa [ mepecexkaeT CTOPOHBLI TpeyroiabHuka FOK
B JBYX TOUKaX. BepHO Ju, uTO mpaMas [ JIEKUT B IIJIOCKOCTHU
FOK?

53. OKPYKHOCTH OomMcaHa OKoJio Tpeyroiabuuka ABC. BepHo
J, YTO BCE TOUKM OKPYKHOCTU IIPUHAJJIEIKAT IIJIOCKOCTHU
ABC?

54. OKpPY»KHOCTHL MMeEET C ILIOCKOCTBIO OBE OOII[He TOUKMH.
Bepuo a1, 4TO BCe TOUKM OKPYKHOCTH IPUHALICHKAT ITOMR ILJIO-
cxocTu?
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55. JIBe IIJIOCKOCTU UMEIOT ABe O0Ilre TOUKU. BepHo Jiu, UTo
STH IIJIOCKOCTH MMEIOT OOIIYIO IIPAMYH0?

56. Ha pucynke 26, a, 6 nsobpakeHa TpeyrojabHas MUpPaMU-
na DABC, Te AD, Fe DB, O€ CB. a) HaszoBuTe npsamMmbie, Ha
KOTOPBIX JIEKUT TouKa F. 0) Jlokaxkure, uro npamas CT Jexur
B miockoctu ACD. B) BepHo jiu, uto nmpamaa OF JeXuTt B ILJI0-
ckoctu DBC? r) HasoBure mpsMble, uepes3 KOTOPHIE IIPOXOIUT
nimockocts ADB.

o c
o »
,,,,,, B .
O/ D
a) 6)
Puc. 26 Puc. 27

57. lana tpeyronpHaa nupamuga DABC. Touka T jgexut Ha
pebpe DB, a Touka E — ma npogos:xenuu pedopa DC. IToctpoiite:
a) TouKy mepeceuenusa npamou TE m maockoctu ABC; 6) mpa-
MYyI0, IO KOTOpO# mepecekarrca miaockoctu ATE u ABC.

58. Tpeyroavuuku ABC u ABD He jie;KaT B OTHOI IIJIOCKOCTU
(puc. 27). Oe AB, Te CB, P=AC N OT. a) HazoBure TOUKYy IIe-
peceuenus npamoit PT u nnockoctu ABD. 6) ITo Kaxkoit mpsAaMOit
nepeceratorcsa miaockoctu T'PD u ABD? B) [lokaure, 4To mps-
mass TD nexut B miaockoctu CBD. r) [lokasxkute, uro Touka O
JeKUT B miaockoctu TPD.

59. Tpeyroabuuk ABC u napajieaorpamMmm ABED jie:xat B pas-
HBIX IIocKocTax. Touka O jgexut Ha cropore DE, a Touka P —
Ha mpogoJkenuu ctopoHbl AD. IlocTpoiiTe: a) TOUKY Iepeceue-
Hus npamoit OP ¢ miaockocTbio ABC; 0) mpsaMyio, IO KOTOPOI
nepecexaiorcsa miockoctu ABC u CPO.

60. TABCD — uetbIpexyrojbHasa nupamuga, K € AT, O e TC,
E e TC (puc. 28). a) HazoBure nmpsambie, 0 KOTOPLIM IiepeceKa-
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torcsa minockoctu ABT u TBC, TBE n TDC. 6) Hokaxure, 4To
npamas KO nexut B miaockoctu ATC. B) BepHo au, uTo mps-
masa EK jexur B minockoctu ATC?

T,
0
K C
A D
Puc. 28 Puc. 29

61. Touku T u K — cepenuabl pebep AD u DC nupamwu-
a6l PABCD coOTBEeTCTBEHHO, OCHOBaHIHE KOTOPOI €CTh UeThIpex-
yroabHuK ABCD. IlocTpoiiTe: a) TouKy nepeceuenus npamout KT
u 1iaockoctu PBC; 0) mpAMyl, IO KOTOPOH IIepeceKarmTcs
minockoctu PTK u PBC.

62. Ha pucynke 29 usobOpakeunl mapaJjieaorpamm ABCD
u TpeyroabHuUK BTD, He Jexxamiue B OIHOM ILJIOCKOCTH.
a) HazoBure Touky nepeceuenud npamoi PO u niaockoctu BDT.
6) ITo kakoii mpamoil mepecekaiTcs maockoctu TPO u BDT?
B) Bepuo au, uro npamasa KX jgexut B miaockoctu BDT?

63. Ilapannensorpammbl ABCD u ABEF He jeXaT B OIHOMI
miaockoctu. Touku K u O — cepenunsl orpe3koB CB u BE coort-
BeTcTBeHHO. a) ITocTpoiiTe Touky X =AK N (DCE). 6) IlocTpoiiTe
TOUKY nepeceueHnus npamoii EF u niaockoctu AOK. B) [lokaxkure,
yro npamad KO nexut B miaockoctu CBE.

64. ABCDAlBlchl - Ry6 (pHC. 30, a Py 6), O S Blcl, P € CCI.
a) Mokaskure, uto upamasa OP Jjexut B miockoctu B;BC.
0) Bepno s, uro miockoctu ABB; u ABC nepeceKaTcA 1o mpA-

moit AB? B) HasoBure TOUKy mepeceueHus mpsamoit OP u 1jo-
crkoctu ADC.

65. lau xy6 ABCDA,B,C,D,. Touku T u E — cepeguHbI pe-
0ep AB u AD cootBercTBeHHO. IlocTpoliTe: a) TOUKY Iepeceue-
Hua npamoir TE wm mimockoctu D{DC; 6) mpsaMy0, IO KOTOPOH
nepecekatorca miockoctu TEC u DCC,.



BeepeHue B ctepeoMeTpuio 29

Puc. 30 Puc. 31

66. ABCDA,B,C,D, — napannenenunen, K € DD,, E=C,K N CD,
O =B;K N BD (puc. 31). a) HazoBuTe TOUKYy IepeceueHUA IpA-
moii B;K c¢ miockocthio ADC. 6) B rakoii Touke npamas C.E
mepecekaer miockoctb ADD,? B) BepHo a1, uTo miockocts B;C; K
nepecexaer miaockocTb ABC mo mpsamoit EO?

67. ABCDA,B,C,D, — napannenenunen. Touku E u K — ce-
penunbl pedep AA, m AD coorBercTBeHHO. IlocTpoiiTe: a) TOUKY
nepeceuenud npamoit EK u niockoctu BiA;D;; 6) nmpamyo, 1o
KOTOpPOU Iiepecekaiorcsa miockoctu EKB; u BA;D,.

68. ABCDA,B,C,D, — xy6, O€ BB,, Ke DD,, Te CC,,
X=0TnB,C,, F=KTnND,C, (puc. 32). a) Hazosure mnpsa-
MyI0, IO KOTOpo¥ mepecekraiorcsa miockoctu OTK u B;C,D,.
0) B xaxoii Touke mpamasa A,B; mepecexkaer miaockocts OTK?
B) Bepno su, uto mimockoctu OTK u A,B;B mepecekamTcd IO
npamoit OP?

P T
B1I - X C
AL - F
Or~ D,
! K
Br-ooo-- Jc
A D

Puc. 32 Puc. 33
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69. B xy6e ABCDA,B,C,D; touku T, K n O — cepeguHBI OT-
peskoB A,B,, B,C, u DC, coorBeTcTBeHHO. [locTpoiiTe: a) TOUKY
nepeceuenusa npAamoi KT ¢ miockoctsio DD,C; 6) mpamyto, IO
KOTOpPOIi mepecekaroTcsa miockoctu TKO u DD, C,.

70. SABCD — uernIpexyroabHas nupamuga, O € SC, T € SD,
Ee SA, P=ACNOE, K=DCnNOT (puc. 33). a) [lokaxkure, 4TO
npamas EO nexxut B miockoctu SAC. 6) HazoBuTre TOuky mepe-
ceuenusa npamoii OK c¢ miockoctbio SAD. B) BepHo jsu, uTo mpsa-
mass EO mepecekaeT miaockocTb ABC B Touke P? r) Hoka:kure,
yro miaockoctu KOP u SAD mepecekatorca mo npamoinn ET.

71. SABCD — mnpaBuJbHasA YeTbIPEXYyToJbHAs THUpPaMHIA,
auaroHasii ocHoBaHus Kotopoil AC u BD mepecekaioTcsa B TOU-
ke O. Touxka T — cepemuna orpe3drka OA, a Touxka E JeKUT HaA
npamoit OD rtak, uro OD = DE. IlocTpoiiTe: a) TOUKy Iiepeceue-
Hus npamoir TE ¢ miockocthio SBC; 0) mpaMyo, MO KOTOPOI
nepecekatorcsa mirockoctu STE u SBC.

72. ABCDA,B,C.D, —  mnapamnenenunes, Ke DB,
T =DK N BB, (puc. 34, a, 6). a) [Jokaxkure, uro npamasa 1'D
u miaockocts D;B;C; nepecerarorcsa B Touke K. 0) Hasosure
IPAMYI0, IO KOTOPOH mepecekaiorcsa maockoctu TDC u BB,C;.

B) BepHo nu, uro mnockoctu DCT u BC,C nepecekaioTca mo np-
moit TC?

B ———1C

BL r o -4-JC

Puc. 34 Puc. 35

73. Ham mnapannaenenunen ABCDA,B,C,D,. IloctpoiiTe:
a) Tourky O mepeceuenud maockoctu AB;C c npamoit BD; 6) Tou-
Ky mepeceueHus npamoit DD, u nupamoii B,0; B) IpsaMyio, 0 KO-
Topoii mepecerkatorca miockoctu AB,C u DCC,.
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74. ABCDA,B,C,D, — =&y6, Te BB,, O=BDNAC,
E=T0O N DD, (puc. 35). a) B kakoit Touke npamaa TE mepece-
Kaercsa ¢ miockoctbio AB;C? 6) HasoBure mpsamyio, Mo KOTOPOI
nepeceratorcsa miaockoctu ATE u BDD,. B) BepHo Jjiu, 4TO 1J10-
cxkoctu AA,B, u ATE mepecexaiorcsa mo npamoii AT?

75. Touku T u K — cepenunbl pebep D,C; u C,C wryba
ABCDA,B{C,D; coorBercTBeHHO. IlocTpoiiTe: a) TOUKYy @, B KO-
TOopoii mepecekaioTcsa npamas TK u mimockocts A;D,D;06) mps-
MYI0, II0 KOTOpPOM mepecekatTcsa miaockoctu BQT u B,C,D,.

76. lana tpeyroabHaa nupamuga SABC. JlokaXuTte, 4TO JIO-
basi mpsMas, TPOXOAAIas uepes3 BepIIuHy B m mepecekaroras
npamyo SC, jexurt B miaockoctu SBC.

77. B mpoctpaHcTBe maubl Tpu Touku O, A u B, He JeKalue
Ha OomHOU mpAmoii. [flokakuTe, 4TO BCe NpPAMBIE, IIPOXOAAIINE
yeped TouKy O U mepecekarolue mpaMmyio AB, jexaT B OJHOMI
TLJIOCKOCTH.

78. SABC — rtpeyroapHasa nupamuzaa. [[lokaxkure, 4To gr0das
IpsaMasi, He IPOXOAAINAas uepe3 BepIINHY S M IIepeceKarolnas
oxHoBpeMeHHO npambie SB u SC, jexxur B maockoctu SCB.

79. B npocrpaucTBe gaHbl Tpu Touku O, A u B, He JeKaimue
Ha ofgHOI mpsaMoii. [lokasKuTe, YTO BCe MPAMbBIe, He IIPOXOAAIIIe
uyepes TouKy O m mepecekarlnue ogHOBpeMeHHO npsaMbie OA u
OB, nexaT B OJHOH ILJIOCKOCTH.

80. Touku A, B u C He jexxkaT Ha omHOI mpamoii. [Ipamas a
mpoxoauT ueped ToukKy C. BepHo su, 4uTo mpaMas a JEKUT
B miaockoctu ABC? IlpuBenuTe npuMepshl.

81. Tpeyroapuux ABC jeXuUT B IIJIOCKOCTU O. IIpsamas a me-
pecekaetr omHoBpeMenHo npsaMmbie AB u BC. BepHo ju, 4TO IIps-
Mad @ JeKUT B miaockocTu ABC?

82. [Tana tpeyronbHas nupamuga TABC. Touku O u E — ce-
penunbl pedep TC u TB cooTBeTcTBeHHO. [[OKaKuTE, UTO KaXK-
nmas Touka npamoi OFE jexxkut B mirockoctu TCB.

83. Bce Toukm wmemumanbl AE Tpeyroabuuka ABC me:xar
B ILJIOCKOCTHU C.. BepHO Ju, uTo miaockoctu ABC u o coBmagamoT?

84. Bepmiunsl A, B u Touka O mepeceueHUss MeAUaH TPeYroJib-
HukKa ABC je:aT B ILJIOCKOCTH O. J[OKasKuTe, YTO TPEYTOJbHUK
ABC 71eXUT B IJIOCKOCTU OL.
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85. IIpavas a TPOXOOUT Uepes3 TOUKY IepeceueHus MeIuaH
Tpeyroabauka ABC. BepHo Ju, UTO mpAMas @ JEXKUT B ILJIOCKO-
ctu o? IlpuBeguTe mpuMepsHI.

86. JIBe cMesKHBIe BEPIIIUHBLI U TOUKA IIepeceueHusd AuaroHa-
Jiell mapaJjiejorpaMMa JesKar B IJIOCKOCTH O. JJoKaKuTe, 4TO ABE
JpyTHe BEepIIWHBI MTapajjiejiorpaMMa JiesKaT B 9TOM IIJIOCKOCTH.

87. SABC — Ttpeyroabuada nupamuga. Touku P u T jmexart
B rpauax SAC u SBC coorBercTBeHHO (puc. 36, a). Ilepeueprure
PUCYHOK B TETPAIb M IIOCTPOITE TOUKY IlepeceueHmus mpamonn PT
¢ miIockocThio SAB.

88. SABCD — uerwipexyrojibHasg nupammpga. Touxka O —
TouKa IepeceueHusa menuan rpanu SCD. IlocTpoiiTe TOUKY Iie-
peceuerHuda npsamoii AO ¢ miockoctbio SBC.

89. SABCD — mpaBujbHas 4YeTHIPEXYroJibHAsA NHpaMuiIa
(puc. 36, 0). IlepeuepTuTe PUCYHOK B TeTpaab U IIOCTPOIiTE MpS-
MYIO, II0 KOTOPOH IepeceKaroTcsa miaockoctu PQR u ABC.

S S P
B,
1
A, : C
\ 1 1
\.\ | /’
A B P, ¢ Q \\\EB //ﬁk
///\\J\
A D .7 RN
R 4 C
a) 0) 6)
Puc. 36

90. SABCD — uernIpexyroJjbHas nupamuza. Touku R u @
Je:xaT Ha 00KOBBIX pebpax SA u SB coorBercTBeHHO. Touka P
JIXKUT Ha mnpojosikenuu pebpa BC tak, utro BC:CP=2:1.
ITocTpoiiTe mpAMYyI0, II0 KOTOPO# mepeceKaroTcs miIockoctu PQR
u SCD.

91. ABCA,B,C, — Tpeyroabuasa npusma (puc. 36, g8). Ilepe-
YepTUTE PUCYHOK B TeTpaab. IlocTpoiiTe MPSAMYIO, IO KOTOPOMH
nmepecexaiorcsa miaockoctu PQR u A,AC.




BeepeHue B ctepeoMeTpuio 33

92. [TokaxxkuTre, 4TO JIIOOOUN TPEYTOJBHUK, OJHA U3 CTOPOH KO-
TOPOTO eCTh PeOpo Kyba, a MPOTUBOJIEKAIIas el BePIITNHA — Bep-
muHa Kyba, sSBJIAETCSI MPIMOYTOJbHBIM.

93. Ilnomans rpanu kyoa ABCDA,B,C,D, pasua S. Haiigure
TJIOIAb IIOBEPXHOCTH YeThIpeXxyroybHoi nupamMmunsl OA,B;C,D,,
rae Touka O — TouKa IepeceueHus auarouaJeii rpanu ABCD.

94. B mpaBusibHO# ueThbipexyronabHoil mpusme ABCDA,B,CD,
JUIVHA CTOPOHBI OCHOBaHUA paBHa a. HailiguTe niomans moBepx-
HOCTH IPU3MBI, ecju yroJ upu BepiuHe C; Tpeyroabuuka BC,D
paBeH d.

95. Inuna pebpa ky6a ABCDA,B;C,D, paBHa 2 cm. Beruuciu-
Te paguyc OKPY:KHOCTHU, BIIMCAHHON B TpPeyroabHuUK B;AD.

96. ABCA,B,C, — mpaBujJbHas TpeyrojbHas IpusMa, IJIUHA
00KOBOro pedpa KOTOpOii paBHa 6 cM, a CTOPOHBI OCHOBAHUA —
4 cm. Beruucaure maoianb Tpeyroabuuka ACB;.

97. Touka T — cepenuna pebpa DD, xkydoa ABCDA,B,C,D,.
Hatinure paguyc oKpyXKHOCTH, ONTMCAHHON OKOJIO TPEYTOJbHUKA
A,CT, ecau nauHa pebpa Kyba paBHa O.



§ 3. CaencrBusg M3 aKCHOM

W3 xkypca miaHUMeTPUM MBI yiKe 3HAaeM, YTO YTBep:KIeHUue,
CIIPaBEAJINBOCTb KOTOPOTO OOOCHOBBLIBAETCS IIYTEM JIOTMUYECKUX
paccy:KaeHuii, Ha3bIBaeTCsd TEOpeMoii, a caMO O0OCHOBaHUE —
IoKas3aTeJbCTBOM. [loKaskeM HEeKOTOpPhIe CJEICTBUA M3 aKCHUOM.
HoxasaTh TeopeMy — B3HAUUT IIyTeM pacCy:KIeHWN 000CHOBATD,
YTO OHA CJIeAyeT M3 HeKOTOPBhIX aKCHOM WJIM paHee NOKa3aHHBIX
TeopeM. OUeBUIHOCTh He ABJAETCA KPUTEPUEM CIIPABEIJIUBOCTHU
TeopeM, II09TOMY B IpoIiecce AOKAasaTeJbCTB, oOpalnasich K pu-
CyHKaM, Heo0XOIUMO OJJHOBPEMEHHO CJIEUTDH 34 IPAaBUJIbHOCTHIO
paccy:KaeHunii, YToObl OBITh YBEPEHHBIMHU B CIIPABEIJIMBOCTH Cle-
JIAHHBIX BBIBOJIOB.

Teopema 1. Uepe3 npamyto u He nexcalyro Ha Hell MOY-
KY npoxodum e0UHCMEEHHASR NIOCKOCMDb.

Hano:
Touka A He TPUHAAJIEIKUT IIPAMOIL b.

JlokasaTs:

CyirecTByeT eIWHCTBEHHAsA  ILJIO-
CKOCTBH, IIPOXOAAIIAA Yepe3 TOUKy A
U IpAMYIo b.

Puc. 37

HlokasaTemlbCcTBO.

1. Joxaxcem, wmo markaa naockocmsv cyuwecmeyem.

1) ITycth Touka A He Je:XKUT HaA mpamoii b (A ¢ b).

2) OrmeruMm Ha npamoit b nBe Touxku T u C.

3) Toukn A, T u C He JeXaT Ha OJHOU NPAMOI, CJIETOBa-
TeJbHO, IO akcruoMe A 1 uepes 3TH TOUKHU IIPOXOIUT HEKOTOpas
mJIoCcKoCTh O (A€o, Tea, Ce ) (puc. 37).

4) Touku T u C upamo# b JeKaT B IJIOCKOCTH O, SHAUUT,
mo akcuome A 2 IJIOCKOCTH Ol MIPOXOAUT UYeped TOUKY A U Ips-
My b (Aea, bea) (cm. puc. 37).

II. Joxasxcem eduncmeenHocmy amoil naOCKOCMU.

1) domycTuM, UTO CYIIIECTBYET ellle OAHA ILJIOCKOCTHL [3, Ipo-
xonAasa yepes TOUKy A m npamyo b.
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2) Tak Kak ILJIOCKOCTb [} IMPOXOAUT uepes HpAMYIO b, a Tou-
ku T u C jexaT Ha IPAMOil b, TO IIOCKOCTE 3 IPOXOAUT Uyepes
Touku A, T u C, He JieKalliue Ha OJHON IIPSIMOI.

3) ITo akcuome A 1 cyriecTByeT TOJbKO OLHA IIJIOCKOCTh, IIPO-
xoxsAmiaa uepes Touku A, T u C, He JeKallue HA OJHOUN IIPSIMOI.
CiemoBaTesIbHO, ILJIOCKOCTD [ COBIIAZAET € IJIOCKOCTBLIO CL.

Teopema mokasaHa.

Hamnpumep, nycts ABCDA,B,C,D; — mnapaJjeienunesn
(puc. 38, a, 0). Uepes npamyio AD u TOuKy B IPOXOAUT eqUH-
CTBEHHAs IIJIOCKOCTB Y, KOTOpasi COBIIaZlaeT ¢ IJIOCKoCThio ABD,
npoxopasAIei yuepe3 Touku A, B u D. [lelicTBUTEeIbHO, TOUKU A U
D nexar B maockocTu ABD, ciemoBaTesibHO, IpaMas AD JIeKuT
B 9T0I miIockocTu (akcuoma A 2). Ilimockocts ABD nmpoxoauT de-
pes Tourky B u npsamyio AD, cienoBaTeIbHO, OHA COBIIAIAET C ILIO-
CKOCTBIO Y, TaK KaK 110 TeopeMe 1 TaKas IJIOCKOCTh eINHCTBEHHA.

Yepes nmpamyo AD u Touky B, TpOXOAUT eTUHCTBEHHAS IIJIO-
ckoctb ADB,. Ilmockoctu Y u ADB; mepeceKaloTcAd MO MPAMOU
AD (cm. puc. 38, a, 0).

Puc. 38 Puc. 39

Teopema 2. Uepe3 d6e nepecexaroujecsa npamvie npoxo-
dum eduHCcmeEeHHaAR NAOCKOCMD.

JlokasaTesnbCcTBO.

I. Jokasxcem cyuwecmeosanue niockocmu.

1) Ilycts npamblie a u b epecekatTca B Touke O (O =a N b),
E — HekoTopas TOYKa Ha NPAMOM b, He COBIAAAIONIAs C TOU-
kot O (puc. 39).

2) Torga mo Teopeme 1 CyIIIeCTBYeT ILIOCKOCTb O, ITPOXOJ -
mas yeped TOUuKy E u npamyoo a (E€ o, ae€ o).
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3) Touxkm O u E npAmoii b jexarT B IJOCKOCTU O, CJIETOBA-
TeJbHO, II0 aKcuoMe A 2 IIJIOCKOCTD Ol IPOXOAUT Yepes IPAMYIo b.
Takum 00pasoM, CYIIECTBYeT ILJIOCKOCTh O., IPOXONAIas uepes
npsaMble a u b.

II. Joxaxcem, wmo makas naockocmsv eOUHCMEEHHAA.

1) JomycTum, UTO CYII[ECTBYET ellle OAHA ILJIOCKOCTH [3, Ipo-
XOAsAIasa uepesd IpsaMble a 1 b.

2) Touka E jne:XuT Ha IPAMOI b, caegoBaTeIbHO, IIJIOCKOCTD
B mpoxomut uepes Touxky E m mpamyo a. ITo teopeme 1 uepes
TouKy E ¥ OpAMYIO @ IPOXOAUT €INHCTBEHHAS IIJIOCKOCTh, 3HA-
YT, IJIOCKOCTH [3 COBIIALAET C IIJIOCKOCTBIO Ol .

Teopema moxkasaHa.

Hamnpumep, nycrs ABCDA;B;C;D; — mnapaJejenuiesn
(puc. 40, a, 6). Yepes mpamvbie AD u DC TIpOXOIUT eIUHCTBEH-
Had IIJIOCKOCTH O, ueped npamble AB; u B;C mpoxonuT enuH-
CTBEHHAs IIJIOCKOCTD [3.

ILrockocTu o0 u P mepecekatorcsa mo mpsamoit AC (AC = o N P).

Puc. 40

B saxigrouenue momuepKHeM, UTO B cuiy TeopeM 1 um 2 BO3-
MOJKHBI eIlle ABa clocoba 3aJaHus IIJIOCKOCTH: a) CYIIeCTBYeT
eIUHCTBEHHAsI ILJIOCKOCTh, MIPOXOLAINAS uepe3 MIPSIMYI0 UM He
MIPUHAIJIEKAIIYI0 eli TOUKY; 0) CyIlecTByeT eIUHCTBEHHAA IIJIO-
CKOCTb, IPOXOASAINAas Uepes3 ABe IIepeceKaroInecs IpsaMbie.
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Bonpocbl n 3apgaiun K § 3

98. BepHo 1, uTO uepe3 JOObIe TPU TOUKU HMPOXOAUT €IIMH-
CTBEHHAS ILJIOCKOCTH?

99. IlpousrtocTpupyiiTe HA IPUMEPAX IeOMETPUYECKUX (hu-
Typ, YTO He BCAKUE YETHIPE TOUKU JIeIKAT B OLHOM IIJIOCKOCTH.

100. Bepuo a1, uTO uepes MPAMYIO U TOUKY, eii He IIpPUHAM-
JIeKAIIYI0, IPOXOIUT €IUHCTBEHHAA TJIOCKOCTH?

101. [lanbl aBe Iepecexalomuecs MpsAMble. Bedakas Ju
TPeThs IIPAMAas, UMEIOIasd C KayKI0N 13 JaHHBIX IPAMBIX OTHY
OOIIIYI0 TOUKY, JEKHUT C HUMU B OJHOI IIJIOCKOCTH?

102. DABC — TtpeyroabHasa nupamuga, Touku F u K jgexar
Ha pedpe BC (puc. 41). HaszoBure ILJIOCKOCTH, IIPOXOAAIINE Ue-
pes3 nmpamyo AD.

B, G
Al N N D1 7
\\ /I : \\E;/
riA-
B I/ \\: /// \\\
y X JBEL e
F AL- D
C
Puc. 41 Puc. 42 Puc. 43

103. BepHo s, uTO uepes JIO0YIO IPAMYIO U TOUKY TPOXOIUT
eIMHCTBEHHAS IJIOCKOCTH?

104. B ipocTpaHCTBe JaHBI IpAMasa ¢ U He JieKaliaa Ha Hel
Touka O. [[oKasKkuTe, 4TO BCe IIPAMBIE, IPOXOAINe uepe3 TouKy O
U mepeceKaromnue IpAMYy0 a, JeKaT B OJHOMN IIJIOCKOCTHU.

105. IIpamsie a, b u ¢ moOIapHO IIepPeCceKaloTCsa W He MMeIoT
obmrer Touku. JloKasKuUTe, YTO OHU JIEXKAT B OJHOM IIJIOCKOCTH.

106. Touku A, B, C u F He jexaT B OJHOU IJIOCKOCTH. MOTyT
au upsambeie AB u CF mepecekarbesa? JlatiTe o0ocHOBaHME OTBeTA.

107. Touku T, @ u E — cepenuHbl 60KOBBIX pebep TeTpasapa
DABC (puc. 42). Hatinure aauuy menuanbl DK TpeyroJbHUKA
BCD, eciu nmepumerp TpeyroabHuka TQE paBeH 3 cM.
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108. Hokaskure, uTo ecau npAambie AB u CD jexxar B OZHOU
ILJIOCKOCTH, TO U npsaMmblie AC u BD JjexarT B OJHOI ILIOCKOCTH.

109. [Ise upsamMble a u b mepecexaiorcs B Touke O. Jlokaxkure,
YTO BCe IPAMBIE, He IPOXOoJsdIiue uyepe3 TouKy O U mepeceKaro-
Imye KayKIyi0 U3 JAaHHBIX HPSIMBIX, JEKAT B OJHOU IJIOCKOCTH.

110. Bepuo jiu, uTO IpAMasa JEKUT B IJIOCKOCTU TaHHOTO Tpe-
YrOJIbHUKA, €CJIU OHA IEPECeKaeT ABEe CTOPOHBLI TPEYroJbHUKA?

111. ABCDA,B,C,D, — ky6 (puc. 43). IInuna otrpesxa TE
paBHa 5 cMm. Breiumucaute niauHy pedOpa KyoOa.

112. TABC — TtpeyrosbHaa nupamuzga. Touka P JeXHUT Ha
pebpe TB, a upamasa [ jgexur B maockoctu TAC. Ilepeueprure
PUCYHOK B TeTPaJb U IOCTPONTE: a) TOUKY IIepeceueHusI IIPAMOM [
¢ miaockocthbio TBC; 6) mpamyio ImepecedueHus maockoctu TBC
C IJIOCKOCTBIO, ITPOXOAAIIel uepes npamyto [ u Touky P (puc. 44).

T S

C
A D
P
Puc. 44 Puc. 45 Puc. 46
113. ABCA,B,C, — TtpeyrosbHasa npuama. Touka O JeXKUT

Ha mpoxosKeHuu pedbpa AA,, a mpamas [ — B maockoctu ABC
(puc. 45). IlepeuepTuTe pPUCYHOK B TeTpaab U IIOCTPOITE:
a) TOUKU IIepeceueHus mpsamMoi [ ¢ miockoctamu A, B;B u AA,C;
0) mpaAMyIo IepeceueHus MaocKocTu A;B;C; ¢ ILJIOCKOCTHIO, IIPO-
xXomdAleil uepes npamyio [ u Touxky O.

114. SABCD — mupaBuibHas YeTHIPEXYToJibHASA IHUPaMHUIA.
IIpamasa [ nexxkut B miockoctu SBC, a Touka P — wa mpomoJ-
skeHuu pebpa SD (puc. 46). IlepeuepTuTe PHUCYHOK B TETPAAb
U TIOCTPOMTE: &) TOUKY IIepecedueHus MPAMON [ ¢ IIJIOCKOCTBHIO
OCHOBaHHUSA; 0) NPSAMYI0 IIepPeceueHus IIJIOCKOCTH OCHOBAHUS
C IJIOCKOCTBIO, IPOXOJAIINEH ueped npAMyio [ u Toury P.
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115. Touku P, T u K — cepenuubl pedep SC, AD u AB ue-
TBIPEXyToJbHON mupamMunabl SABCD cooTrBeTcTBeHHO. IlocTpoiiTe
IpAMYI0, II0 KOTOPOH IepeceKaeTrcd IJIOCKOCTH SAD C IIOCKO-
CTBIO, IIPOXOAMAINEeN uepes3 TouKy P u mpamyio TK.

116. DABC — TtpeyroJybHasa IupamMuma, TOuka F IIpuHAam;Ie-
JKUT pedopy AD u He COBIAJaeT C BEePIIMHAMU NHUPAMUIbI, a TOU-
kKa O Jjexutr Ha mpsamoi DB Tak, UTO TOUKa B JEXKUT MeXKIYy
Toukamu D u O. ITocTpoiiTe IpAMYIO, II0 KOTOPOM IIepPeceKaroTCs
minockoctu ABC u FOC.

117. TABC — TpeyrojbHasa nupamMuga, Touka P mpuHamie-
KUT pedpy AC u He cOBHaJaeT C BepHIMHAMU IHUPaAMHUILI, a TOY-
Ka F jnexutr Ha npavmonr CB TakK, UTO TOYKa B JIEXKHUT MeXKIy
Toukamu C u F. ITocTpoiiTe NpAMYIO, II0 KOTOPOIH IIepeCceKarTcsa
minockoctu TAB u TPF.



§ 4. IlocTpoenue ceuyeHUii MHOTOTPAHHUKOB
ILJIOCKOCTBIO

Hnsa pemieHusa 3amady II0 CTEPEOMETPUU UYACTO HEOOXOIMMO
yMeHIe CTPOUTH Ha PUCYHKEe CeUeHUs MHOTOTPAHHUKOB (HAIIPU-
Mep, OUpaMUIbI, IapaJuielenuiena, Kyba, Ipu3Mbl) HEKOTOPOI
ILJIOCKOCThI0. IIOSICHUM, UTO TTOHUMAETCSA TOJ CeUeHUEeM.

Cerxyuiell naiockocmbio TUPAMUALI (IPU3MBI, MTapasjieseni-
mena, Kyba) HasbIBaeTcA TaKas IJIOCKOCTb, IO 00€ CTOPOHBI OT
KOTOPO¥ €eCTh TOUKMW MaHHOW mupaMuibl (IIpmM3MbI, mapaJjieje-
numnena, Kyoa).

Ceuenuem mnupaMugbl (IPU3MBI, HapaJjeenuiiena, Kyba)
HasbIBaeTcsa (PUTypa, COCTOSAINAA M3 BCEX TOUYEK, KOTOPbIE SBJISA-
IOTCS OOMUMU [AJA OUpaMuabl (IpU3MbI, ITapaJiiesenuiesna,
Ky0a) 1 ceKyIell MIOCKOCTH.

a) 6)
Puc. 47

CekylIas IJIOCKOCTh IIepeceKaeT rpany nupaMuabl (mapasie-
Jenumnena, MPpU3Mbl, Ky0a) 0 OTPe3KaM, IIOITOMY CeueHUe eCcmb
MHO020Y201bHUK, JIEXKAIIUN B CEKYIel IJOCKOCTH, CTOPOHAMU
KOTOPOT'0 SBJIAIOTCA YKas3aHHbIE OTPE3KU.

Hampumep, ma pucynke 47, a, 6 m3oOpaskeH mapaJjieseri-
eI U ceKyIas IJI0CKOoCTh O.. CeueHMeM mapajiesenuiena aToi
[IJIOCKOCTBIO CIAYKUT YeThIipexyroabHuk ABCD. ILiockocts 3, B
KOTOPO¥ JIEKUT OJHA M3 T'PaHEeN IapaJuiesieliuiiefia, CeKyIei
ILJIOCKOCTBIO JJIA HETrO He ABJIAETCH.

[ mMocTpoeHUsT ceueHUs NUpaMUuIbI (IPU3MbI, IMapajjese-
numena, Kyba), a TouHee, ero M300pakKeHUs MOKHO ITOCTPOUTH
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TOUKU IIepeceueHus CEeKYImell IJIOCKOCTU ¢ pebpaMu MUpaMuIbl
(TpuaMBbl, Hapajiesenunesa, Kydoa) u COeJUHUTDL KasKIble IBe 13
HUX, JIe;Kalllie B OJHON I'PaHU.

3amMeTuM, UTO IIOCJIEJOBATENHLHOCTh IIOCTPOCHUS BEPIIUH
U CTOPOH CEeUeHHsS He CYIIeCTBeHHA, HO BBIMOJHSTH IIOCTPOEHUE
HEO0OXOAUMO C YUEeTOM aKCHOM U TeOpPeM CTepeoMeTpPHUU, a TaK-
JKe ImpaBuiI n3obpaskenuda puryp. Iloguepkuem, 4To B OCHOBE IIO-
CTPOEHUS CeUEeHHUIl MHOTOIPAHHUKOB JIEKUT OBE 3aJaull Ha II0-
CTpOeHMe: a) JUHUM IepeceyeHmus ABYX IJIOCKOCTel; 0) TOUKuU
nepeceueHns IPAMOM U ILJIOCKOCTH.

a) Ilnsg moCTpOeHMA NPAMOM, IO KOTOPOM mepeceKarTCs
HEKOTOpBIe [Be ILIOCKOCTH O ¥ B (HampuMmep, CEKyIas ILIO-
CKOCTHb U ILJIOCKOCTb I'DaHU MHOTOTPDAHHUKA), HYKHO IIOCTPOUTH
IBe WX O0OIMe TOYKH, TOrJga IpAMAasd, IPOXOAAINAS Yepe3 9THU
TOUYKHU, €CTh JUHUS [IepeceueHns IJIOCKOCTel o u 3.

0) Jlyisg moCcTpOoeHUsA TOUKHU IIepeceueHus IPAMOM [ U IJIO0CKO-
CTU O, HY’KHO IIOCTPOUTHh TOUKY IIepeceueHus HpPAMOM [ u mps-
MO# [;, IO KOTOpPO¥ mmepeceKarTcs MJIOCKOCTL O, U Jifobas IIJIo-
CKOCTb, COZEpKAIlas IPIMY [.

3anaua 1. Ha pebpax AD, DC u CB TpeyrojbHOII TUPaMUIbI
DABC pausl Touku T, O u E coorBercrBenHo. Touxka O He saB-
JsietTcsa cepenmuoi pebpa DC (puc. 48, a, 6, 8). IlocTpoiite ce-
yeHUe MUpaMuabl miockocteio TOE.

Pemenue.

1) IIposodum ompesxu TO u OE (cm. puc. 48, a). (Orpesxu TO
u OE jnesxat B cexyleil miockoct 1 B rpaHax ACD u CBD coor-
BETCTBEHHO, IIOATOMY SABJIAIOTCS CTOPOHAMU MCKOMOTO CeUeHU. )

D,

Puc. 48
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2) Haxodum mourky X;, 8 KOmopoil nepecexaiomcs npsmoie
ACu TO:X,=ACNTO (cm. puc. 48, 0). (Ilpameie AC u TO ne-
JKaT B OJHOU IIJIOCKOCTU U He ABJIAIOTCSA IapajljieIbHBIMU, CJe-
JIoBaTeJIbHO, IepeceKaTca B TouKe X .)

3) Ommemum mourky X, nepecevenus npamvix X E
uAB:X,=X,ENAB (cm. puc. 48, 8). (X; € (ABC) u X, € (TOE),
Kpome Toro, E € (ABC) u E € (TOE). 3Hauur, 3T IJIOCKOCTHU
nepeceratorca mo npamou X E. Ilpawmeie X, E u AB nexar
B oxHoU myockoctTu ABC um He mapaJsiiesbHBI, CJI€N0BaTeJIbHO,
mepecexKaioTcsa B Touke X,.)

4) IIposodum ompesox X,T (cm. puc. 48, 8). (Touxka X, Je-
JKUT B ceKyreii maockoctu TOE u Ha pedpe AB. CiemoBaTeabHO,
miockocTb TOE mepecerkaer rpanu ACB u ABD 1o oTpeskam
EX, u X,T cooTBETCTBEHHO.)

Yeropipexyronbauk TOEX, — uckomoe ceueHwue.

3amaua 2. Touka T — cepenuna pebpa DB Tterpasapa DABC
(puc. 49, a, 0). IlocTpoiiTe ceueHme TeTpasApa ILIOCKOCTHIO,
npoxonsdaieit uepe3 Touku A, C u T. Beruuciure pagnyc OKpysK-
HOCTH, BIIMCAHHOM B 9TO ceUeHUe, eCJU AJIrHA pedpa JaHHOTO Te-
Tpasapa paBHa 2 CM.

Puc. 49

Pemenue.

1. ITocmpoum ceuenue.

Touku T u C nexar B Kaxkmoi us maockocreit ATC u DBC,
ciaenoBaTebHO, ILIocKocTh ATC mepecekaer I1miockocTts DBC
mo mpamoir TC, a, sHauut, rpanb DBC — mo otpe3ry TC.
AmpajoruyHo mojydyaeM, 4uTO cekyinasa IaockocTb ATC mepece-
kKaeT rpaHb ADB mo otpe3ry AT, a Kaxkayio us rpaneii ADC
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u ABC — 1o orpesky AC. Takum oopasom, TpeyroabHuk ATC —
MCKOMoOe ceueHure gamHoro terpasapa DABC (cm. puc. 49, a, 0).

II. Boiuucaum paduyc oKpyrcHocmu.

1) Tax xax tpeyroabuuku ATB u CTB pasBubl (AB=BC=
=2 cm, LATB=/ZCTB=90°, TB — obmasa cropona), to AT =TC,
T. e. TpeyronbHUuK ATC paBHOGenpeuusbrii (puc. 49, 8).

2) B mpamoyroasHOM TpeyroabHuke CTB (TB=1 cwM,
BC=2 cm, ZCTB=90°) mmuua xarera TC=+BC?-TB? =
=43 cm.

3) IlycTs Touka E — cepenmua orpes3ka AC, Touka O — IIeHTP
OKPYKHOCTH, BOIUCAHHOII B TpeyroJabHUK ATC, a Touka K — Tou-
Ka KacaHus OKPY:KHOCTU U cTopoHbl T'C. B mpaAMoyroibHOM Tpe-
yroabHUKe TEC (LTEC =90°, Tak xak menuana TE, mpoBeneH-
Hasd K OCHOBAHWIO, B paBHOOempeHHOM Tpeyroabuuke ATC aAB-
Jaserca u Beicoroir, CE =1 cm, TC = \/§ cMm) nauHa Katera TE =
=JTC? -CE? =2 cm.

4) Umeem OE =OK =r, OT=TE — OE = J2 - r, roe r — pa-
IUyc BIIMCAHHOU okpysKHOCTU. TpeyronpHuku TEC u TKO mo-
nobusl (LTEC=/TKO=90°, LZETC = ZKTO), cnegoBaTeiabHO,
OT:TC=0K : EC nunu (\/5 -7 :J3 =r: 1. Orcrona Haiizem pa-

J2
ANYyC OKPYXKHOCTHU: I = .
ve oRpY 1+73
BaMeTI/IM, 4qTOo pagmuyc r MOMKHO HaﬁTH, BOCIIOJIB3OBaBIIIMCH
< SATC
dopmynoit r= —==, rae S,rc ¥ Parec — IJIOMIAAb U IOJYyIEPU-
Parc

meTp TpeyroabHuka ATC COOTBETCTBEHHO.

Bonpocbl 1 3aga4um K § 4

118. Kakas IJIOCKOCTb HA3bIBAETCS CEKYIlell IIJIOCKOCTBHIO
MHOTOTpaHHUKA?

119. Kakasa ¢urypa HasbIBaeTCsA CeUeHNeM MHOTOTpaHHUKAa?

120. IloacHUTE, KaK MOYKHO HOCTPOUTL OTPE30K, IIO0 KOTOPO-
My CeKyIlas ILJIOCKOCTBH IepeceKaeT I'PaHb MHOTOTPaHHUKA.
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121. Yto He0OXOAMMO MOCTPOUTD AJISI TOT'O, YTOOBI IIOCTPOUTH
NPAMYIO, II0 KOTOPOH IIepeceKaroTcs ABe ILJIOCKOCTH?

122. O0bsAcCHUTE, KAK CTPOUTCS TOUKA IepeceueHus IIPSAMOK
W JaHHOU ILJIOCKOCTH.

123. Ha pucynrke 50, a wusobpasken ry6 ABCDA,B,C,D,,
Te AD,, O CC,, K € DD,. TlepeuepTuTe PUCYHOK B TeTpalb
U TOCTPOMTE: a) TOUKY nepeceueHus npAMoid TK ¢ IMJIOCKOCTHIO
rpauu AA,B;B; 06) ceuenmne Kyba IILJIOCKOCTBIO, IIPOXOAINel ue-
pes Touku T, K u O.

124. Nzobpasure Ky6 ABCDA,B,C,D,. IlocrpoiiTe ceueHme
Ky0a ILJIOCKOCTBIO, HMPOXOoAsIeil uepes Touku B, T u O, rae
Trouku T u O — cepenunbl pedep AD u DC cOOTBETCTBEHHO.

Bl Cl
4, p, /10
T
: K
Bi----- L--,C
A~ D T
a) 0)
Puc. 50

125. ABCDA,B,C,D; — xy6. Tpeyroamvaux KTE — ceue-
HHe Ky0a IJIOCKOCTBLIO, ImpoxonsAineii uepe3d Touku K, T u E —
cepenuubl pebep AB, BB; u BC coorBercTtBenHo (puc. 50, 0).
a) Bepuo aum, uto Tpeyroabuuk KTE pPaBHOCTOPOHHUHA?
6) Borumcaute miomianb Tpeyroabauka KTE, eciu nauHa pedpa
Ky0Oa paBHa 1 cwm.

126. Uzobpasure Ky6 ABCDA,B,C,D,. IlocTpoiiTe ceuenme
Ky0a MJIOCKOCTBHIO, MpOXonsArmieii uepes Touku A, B;, C, 1 BbI-
YUCJINTE ILJIOIIAAL IIOBEePXHOCTU Ky0a, ecau ILIOMagb IIOCTPOEH-
HOT'O CeUeHUs paBHa\/§ cm?,
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127. Ha pucyuke 51 usobpakena nupamuna DABC, O € AD,
E e DB, T e AC. IlepeuepTuTe PUCYHOK B TeTPaab U IOCTPOM-
Te: a) TOuKy mnepecedyenusa mnpamorn OT c¢ maockoctbio DCB;
0) Tourky nepeceuenud npamoit OE ¢ mimockocthio ABC; B) ceue-
HUe IHPaMUILI IJIOCKOCTRIO, IIPOXOoaAIei uepes Touku 1, E u O.

D,
. B, K C
A4 ]
O,
E
gL-----1 A
Bl C
T L Vel 4 D
Puc. 51 Puc. 52 Puc. 53

128. N3o6pasuTre Tpeyroabuyio nupamuny ABCD. ITocTpoiiTe
ee ceueHMe IIJIOCKOCTBIO, IMpoXonsAIneil ueped Touku K, E u P,
rae Touku K u E — cepenunasl pedep AD u BD, a Touka P je-
JKHUT Ha IpojoJikenuu pebpa BC.

129. Hau rerpasap DABC. Tpeyronsauk COE — ceueHme
Terpasapa DABC IJI0CKOCTBIO, Hmpoxonsaineir yepe3 Touku C, O
u E, roe Ttouku O u E — cepenunbl pebep AD u DB cooTBeT-
crBeHHO (puc. 52). a) Horaskure, uro Tpeyroabauk COE paBHO-
GempeHHbIii. 0) Beruucaure mepumerp Tpeyroabuuka COE, eciau

JUIinHA pebpa TeTpasapa paBHA 243 cm.

130. Nzobpasure terpasap ABCD. IlocTpoiiTe ceueHue 5TO-
ro TeTpasapa ILJIOCKOCTBIO, MMPOXOJAINell uepe3 cepeauHbl pedep
AD, AB, AC, u HaliguTe ILIOIIALbL 9TOT'O0 CEUEHUA, €CJIU IJInHA
pebpa TeTpasapa paBHA a.

131. Ha pucyuxke 53 wu3o00pakeH IapaJiejenuies
ABCDA,B,C,D,, Te AB,, K € B,C,, O € DD,. IlepeuepTure pu-
CYHOK B TeTPaAb UM IIOCTPONTE: a) TOUKY IepeceueHmusT MPSIMOIM
TK c mimockocThio rpanu AA,D,D; 0) ceueHnue mnapajjejenunena
IJIOCKOCTBIO, ITpoxoadArnieil ueped Touku T, K u O.
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132. Uzo6pasure napannenenunen ABCDA,B,C,D,. Iloctpoii-
Te ero ceueHue IJIOCKOCTBHIO, MMpoxXofsineii uepesd Touxku T, P
u O — cepenunsbl pebep BB;, AD u DC cOOTBETCTBEHHO.

133. ABCDAB,C{D;, — upsaAMOYTOJIbHBI} HIapajJeienunnes,
AB=BC=3 cm u CC;=4 cm. Tpeyronpbauxk BDC, — ceueHue
mapaJijieJenunea ma0CKOCThIO, IIPOXOAAIIEH ueped npamyo BD
u BepmuHy C, (puc. 54). a) Ilokaxkure, uTo TpeyroabHuK BDC,
paBHOOepeHHBI. 0) Bbluncaure BbICOTYy TpeyroabHuka BDC,
IIPOBeIEeHHYI0 K cTropoHe DC;.
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Puc. 54 Puc. 55
134. W3sobpasure MIPAMOYTOJbHBIH napaJjaeaenunes

ABCDA,B,C.D;. IlocTpoiiTe ceueHre mapajjejenuIiesa IJI0CKO-
CTHIO, IPOXOoAAIel uepe3 npamyo A;C,; u Bepmuny D. Hatinure
IJIONTAalb 9TOT0 CEUEeHWUA, €CJIM MBBECTHO, UTO PAJUYC OKPYK-
HOCTHY, OIMCAHHOW OKoJio mpamoyroabHuka D,;C,CD, paBen R
u A,;D,=D,C,=a.

135. Mau xy6 ABCDA;B,C,;D,. Touku O u E — cepeguHbI
pebep AD u DC coorBercTrBeHHO. Tpeyrosnbuuk OED, — ceue-
HUe Ky0a IIJIOCKOCThIO, IpoxondAlneir uepe3d Touku O, E m D,
(puc. 55). a) fABnsaerca au TpeyroabHUK OED; paBHOOEIPEH-
ueiM? 60) Haiigure giuuy pebpa Kyba, ecau IIepPUMeETP TPeYyroJb-
Huka OED, paBeH P.

136. Nsobpasute xky6 ABCDA;B;C,D,. IlocTpoiiTe ceueHue
Kyba MJIOCKOCTBIO, Impoxonsdaineir yepesd npamyo AC u toury T,
rame Touka T — cepenuHa pebpa BB;. Brruuciaure niuHy menu-
aubl TO Tpeyroabuuxka ATC, eciu AB =2 cwMm.
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137. SABCD — mnpaBuibHaAsA YeTLIPEXYTOJbHAS ITUPAMU-
Ia, IanHa KaskIoro pedbpa KoTopoii paBHa 2 cM. TpeyroJbHUK
AFC — ceueHme mupaMuAbl ILIOCKOCTHIO, IIPOXOIAIINEH uepes

npamyio AC u Touky F — cepenuuy peopa SB (puc. 56).
Beruucaure Beicory FO Tpeyroabuuka AFC.

138. [lana npaBuJbHaA YeTbIpexyroabHad nupavmuga SABCD,
Bce peOpa KOTOPOM paBHBI MeKIy co0oi, Touka K — cepemuHa
6okoBoro peodpa SC. IlocTpoiiTe ceueHme IHUPAMHUABLI IIJIOCKO-
CTBIO, IIPOXOAAIIel uepe3 Touky K u npamyio BD. Haigure mio-
Iagb OCHOBAHUWA IMMUPAMUIBI, €CJU ILJIOIIAlb MOJIYYEeHHOTO ce-
yeHUsd paBHa Q.

139. Ha pucynke 57 ms3oOpaskeHa UYeThIPEXYTroJibHAA IHpa-
muna SABCD, T e SB, E€ SC, O € DC. IlepeuepTuTe PUCYHOK
B TeTpaab M TOCTPOHTE: a) TOUKY mepeceuenmus mpsamoit TE c
IIJIOCKOCTHI0 OCHOBAHUA MUPAMUJBI; 0) ceueHWe MUPaMUABI IO~
CKOCTBIO, mpoxoasaIeir uepe3 Touku 1, O u E.

S

Puc. 56 Puc. 57 Puc. 58

140. HMsobpasuTe uUeTwhIpexyroabuyio nupamugy SABCD.
IlocTpoiiTe ceueHmne HmUpaMHUAbI ILJIOCKOCTHIO, IIPOXOAAIIEl Ue-
pes3 cepenunbl pedep SA, AD u DC.

141. SABCD — mupaBujbHasd YeTLIPEXYyroJibHAs HupaMujia,
Bce pebpa KOTOpoii paBHBI Mexkay coboii. Tpeyroabauk SBD —
ceueHmre MUPAMUIBI ILJIOCKOCTHIO, MMPOXOAAINEH uepes BepIIUHY
S u npamyioo BD (puc. 58). HaliguTe miaoianb O0OKOBOM I'paHU
MUPaAMUIbI, €CJAU PaguyC OKPYIKHOCTH, OIMUCAHHON OKOJIO Tpe-
yroabauka SBD, paBeH R.
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142. TABCD — mupaBuJbHas YeThIPEeXyroJibHAs IupaMuia.
IlocTpoiiTe ceueHre MUPaAMULBI IIJIOCKOCTHIO, ITPOXOAAINell ue-
pes Bepmimuy T u npamyio AC. Haiigure mioimaab O0KOBOIM 1O-
BEPXHOCTU MMUPAMUIbBI, €CJIU ILJIOIanb Tpeyroabauka ATC paBHA
ILJIOIIaAM OCHOBAHUS, a AJUHA CTOPOHBI OCHOBAaHUS pPaBHA A.

143. Ha pucyuke 59 wusobpasxker KkKy6 ABCDA,B,C,D,,
Ke AB,, Te B,Cy, E€ DD,. IlepeuepTute pUCYHOK B TETPasb
U TIOCTPOITE: a) IPAMYIO, II0 KOTOPOIi IepeceKalTcsa IIJI0CKOCTh
KTE wn nnockocts rpasu DD,C,C; 6) ceueHue Ky0a MJIOCKOCTHIO,
npoxoasaiiei uepe3d Touku K, T u E.

A KBII T C] . - B T IRt A B] Cl
: | D, B /I'\\ D ! /‘; % D,
X B i N 2 Il
: Il ! N zl:':'b
, / : N [OER
B' 777777 . N 1 \\ I‘..I
/’/ ¢ '-/I : ______ - C l"' |
4 5 o
z A5 AV -
Puc. 59 Puc. 60 Puec. 61

144. Wszobpasure Ky6 ABCDA,B,C,D,. IlocTpoiiTe ceuenue
Ky0a ILJIOCKOCTBIO, IPOXOASAINe uepes cepeuHbl pedep AA;, AD
u CC,.

145. Ha pucynke 60 msobpaskeHbl Ky0 um mupamuga ABCD.
BoruucanTe IJIOMIAAb MOBEPXHOCTH MUPAMUABI, €CJIU AJUHA pe-
Opa Kyba paBHa 1 cM.

146. ABCDA,B,C,D; — upAMOYTroJbHBI}l INapajejenune],
OCHOBaHMNE KOTOPOr0 — KBaJpaT, AJNHA CTOPOHBI KOTOPOIO d.
IlocTpoiiTe ceueHme mnapajienenunena Iockocteio ABC.
Haiigutre pagmyc OKPYsKHOCTH, ONHCAHHON OKOJIO OOKOBOMI
rpaHu IapaJilejienunena, €cjan IJIoIManb TpeyrodbHuka AB;C
pasHa S.

147. ABCDA;B,C,D; — UpAMOYTOJBHBI} IapaJjjejenu-
mes, OCHOBAHMEM KOTOpPOro cayskuT KBajapatr ABCD, AB=a.
TpeyronsHuk B;AD,; — ceueHme IlapaJuieieliuiie/ia IJI0CKOCThIO,
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OpoXoAAIel ueped BepminHy A u npamyo B;D,. Haiinure mio-
manas OOKOBOM TpaHU MapaJjjesenuliefia, ecau yroai A B Tpe-
yronbHUKe B;AD; paBeH o (puc. 61).

148. Ha pucynke 62 wm3obpaskeH mapajJeselnune]
ABCDA,B,C,D,. Touku K, O u T ne:xat Ha npambix A,B;, B,C,
u DD; cOOTBETCTBEHHO, KaK MOKAa3aHO Ha pucyHKe. Ilepeueprure
PUCYHOK B TeTPalb U IOCTPOITE CeUeHNe Iapasljieslelnunena mio-
CKOCTBIO, mpoxonsaineir uepe3 Touku 1, K u O.

149. ABCDA,B,C,D, — &y6 (puc. 63). YeTbIpexXyTroJbHUK
AKTC — ceuenne Kyba IJIOCKOCTBHIO, IPOXOISAINE uepe3 Bep-
muHbl A, C u TouKky O Takyi, 4To ToukKa B; — cepeamHa OT-
pesxka OB. [Joxaxxure, uTo YeTbipexyroabHuK AKTC — paBHO-
OenpeHHAsd Tpamelnus, W BBHIUMCJIUTE AJUHY ee CpefHell JTUHUU,

ecqiu ajamHa pedOpa Kyba paBHa J2 cem.

Puc. 62 Puc. 63

150. Nzob6pasure Ky6 ABCDA,B,C,D,. IlocTpoiiTe ceueHue
Ky0a IJIOCKOCTBHIO, IPOXOAAIIel uepesd npamMyio A;D u Touky K
Takyo, uTo Touka C,; — cepeauHa orpeska D;K. Brruuciaure
epUMeTpP IOCTPOEHHOIO CEeUeHUsd, ecam AJnHa pedpa Kyba pas-
Ha 1 cMm.

151. Nzob6pasure Terpasap ABCD u TOCTPOHTE ceueHUe Te-
Tpasapa ILJIOCKOCTBIO, IIPOXOAAIINell uepe3 cepeauubl pedep DA,
DB u DC. BolumcauTe ILIOIIAAb T'PAaHU TeTpasiapa, €cJa’ IIJIO-
IIagb IIOCTPOEHHOr0 ceueHUs paBHA 6 cmZ.
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152. ABCDA,B,C,D; — ky6. Touxka T — cepenuHa pebpa
BB, tourka K nexut Ha pebpe AA; Tak, uto AK:KA,=1:2,
a Touxa P Jjexur B maockoctu rpanu ABCD (puc. 64).
IlepeuepTuTe PUCYHOK B TeTPaab W IOCTPOMTE: a) TOUKY Iepe-
ceuenusa mpamoit TK c¢ miockocthio rpanu ABCD; 6) ceueHue
Kyba miaockoctbio TKP.
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Puc. 64 Puc. 65 Puc. 66

153. SABCD — wuetrbIpexyrojbHasa nupamuza. Touxka T —
cepenuua pebpa SA, Touxka K jgexxur Ha pedope SC Tak, uTo
CK:CS=1:4, a Touka F jexXur Ha IpPOmOKEHUU AUATOHAJIN
BD ocHoBaHus Tak, uto BD : DF =2 : 1. IlocTpoiiTe ceuenue Imu-
paMupgbl miaockoctbio TKF.

154. ABCA,B,C; — rtpeyronbHada npusma. Touku P u T
npuHamiexkar peopam BB; m CC; COOTBETCTBEHHO TaK, 4YTO
BP:PB;=1:3, CT:TC,=3:1, a ToukKa @ JIEKUT B ILJIOCKOCTU
ABC (puc. 65). IlepeuepTuTe PUCYHOK B TeTPalb M IOCTPOITE:
a) ToukKy mepecedenusa npamoir PT c¢ miockocthio ABC; 6) ce-
YyeHNe IPU3MBI IJIOCKOCcThio PTQ.

155. SABC — rtpeyroabuaa nupamuza. Touku T m F —
cepenuubl pedep SA u AC cooTBeTCTBEHHO, a Touka K — Touka
nepeceuenusa menauan rpauu SBC. IlocTpoiiTe ceueHme mupaMu-
IbI mmaockocTeio TKF.

156. SABC — rtpeyroabHada nupamuga. Touxka T JeRKUT Ha
pebpe SA, Touka K — Ha mpojgos:keHuu pedopa AB, a Touka E
aexuT B miaockoctu ABC (puc. 66). IlepeuepTuTe pPUCYHOK B Te-
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Tpagbk U MOCTPOUTE: a) TOUKY mepeceueHuda npamoir TK c¢ mio-
cxocTbio SBC; 0) ceuenue nupamMuabl miaockoctbio TKE.

157. SABCD — uerbipexyroabHasa nupamuzna. Touxka T — ce-
penuna peopa SB, a Touku K u E jeKaT Ha IPOAOJKEeHUN pedpa
BC u SD coorBeTcTBeHHO TaK, uto BC:CK=3:1,SD: DE=3:1.
ITocTpoiiTe ceueHne mupaMuabl MJI0CKOCThIO TEK.

158. ABCA,B,C, — mpaBuJbHas TPeyroJibHas IPU3Ma, IJIU-
Ha CTOPOHBLI OCHOBaHMA KOTOPOII paBHa 8 cM, a OOKOBOTO pe-
6pa — 6 cM. BprumcianuTe mJIOIIalb CEUEHUS, IPOXOAAINETO Ue-
pe3 CTOPOHY OIHOTO OCHOBAHUSA M IITPOTHBOJIEIKAIIYIO BEPIIUHY
IPYTOro OCHOBAHUS.

159. B rerpasape DABC touxa O — cepenuna pebpa BC.
Ilnomans ceuenns, npoxonsaimnero uepes Toukun A, D u O, paBHa S.
Haiimure mioniank MOBEePXHOCTU HAaHHOTO TETpasapa.

160. ABCA;B,C, — mpaBuJbHas TpeyrojbHas IPU3Ma, BCe
pebpa KOTOpoil paBHBI MexKAy coOoii. HaiigmTe mjolansb ceue-
HUA TPUSMBI IJIOCKOCTbI0O AB;C;, eciu IIOIIaAb ITOBEPXHOCTHU
Opu3Mbl paBHaA S.

161. HaiiguTe mnJomagb IIOBEPXHOCTH TPABUJIBHOM Tpe-
YTOJIBHOM IPU3MBI, AJMHA CTOPOHBI OCHOBAHUSA KOTOPOI paBHA a,
a TJIOCKOCTh, IIPOXOAAIasi Uepes CTOPOHY OJHOTO OCHOBAHUS
¥ IIPOTHBOJIEIKAIIYI0 BEPIIUHY OIPYroro OCHOBAHUSA, IEJIUT
ILJIOIALb IIOBEPXHOCTU IPU3MBLI B OTHOIIEeHUH 2 : 3.

162. KBagpar ABCD — ocHOBaHMe IPAMOYTOJLHOIO IapaJie-
nenunena ABCDAB,C,D,. Haiinure nmomags 60KOBOI ITOBEPX-
HOCTU ITapaJlyiesienInIiesia, ecjau JJInHa ero 00KoBoro pedpa pasHa a,
a IJIOIanb CeueHMs MJIOoCKocThio BA,C, paBHa S.

163. B mpaBuibHOHM dUeThIipexyronbHOM mnupamuze TABCD
IJIOINAAh CeUYeHHsA IupaMugbl I1jaockoctbio TAC pasHa S.
Hafigure mioimaab 60KOBOI MOBEPXHOCTH HHPAMUIBI, €CJIM BCe
pebpa mupaMuAbl PAaBHBI MEKIY COOOI.

164. OcHoBaHMeM [IPAMOI0 IapaJiiejelnuiiefla CJIYIKUT
poM0, IpousBeeHNe IJINH AUaroHaseill KOToporo paBHO 48 cm?,
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a paguyc BINCAHHON B HEr0 OKPYYKHOCTH DaBeH 12 oy

5
Borumcsinre mioiianb IIOJIHOM TOBEPXHOCTH IIapaJiielienuiiena,

ecJi IJnHa AuaroHaju OOKOBOU I'paHu paBHa 13 cM.

165. B npaBUJbHO# TPEYTrOJbHOM MUpPaMuie AJUHA CTOPOHBI
OCHOBaHUSA paBHA a, a IauHa 00KoBOTO pebpa — b. Haiimure
IJIOIIAAb CeUeHMs MUPAMUIBI IIJIOCKOCTHIO, IIPOXOISINeil uepes
IBe BEPIINHBI OCHOBAHUS U CepefuHy OOKOBOI'o pedpa.



I T

MNAPANNENBHOCTb NPAMbIX U MNIOCKOCTEMN




MFhasa 2

NAPAJIJIENIbHOCTb MPAMbIX
M NMNJIOCKOCTEMN

§ 1. IlapannenpHble IPAMbBbIE B IIPOCTPAHCTBE

Onpemenenune. /[Be mpsavpie B IPOCTPAHCTBE HA3HIBAIOT-
cs1 MapajuIeIbHBIMU, €CJIM OHU JIEKAT B OMHOU ILJIOCKOCTH U He
ImepeceKarTCs.

Ecau npameie a u b (AB u CD) mapajieabHbl, TO HTHUIIYT
all b (AB | CD). Hanpumep, ecam ABCDA,B,C,D, ectb mapaJe-
aenunen (puc. 67, a, 6), To npambie AB u CD, BB, u CC, na-
paJlyieIbHBbI.

Puc. 67

IBa orpeska (yua) Ha3bIBAIOTCS IMapaJJIeIbHBIMU, €CJIU OHU
JIeXKaT Ha HapaJLIeIbHBIX TPAMBIX. OTpe3ok (JIyd) HasbIBaeTCSA
mapaJyieIbHBIM JaHHOM IIPAMOM, €CJIU OH JIEKUT Ha MPAMOM, Ia-
panaenbHON JaHHOM.

Teopema 1. Uepes nw0byto mouky npocmpancmaea, He se-
Hawyro Ha OAHHOU NPAMOUL, nPOX00um edUHCMEEHHAA NPAMAA,
napannenvhas 0aAHHOU NPAMOU.

HlokasaTemlbCcTBO.

1. [Joradxncem cyuecmeosanue npamoil.

IIycth mana npsamasa b u Touxka A, He Jerkalias Ha dTOM HpPs-
moii. Torma uepes HUX TPOXOAUT €AUHCTBEHHAA ILJIOCKOCTH O
(puc. 68, a, 6). B aT0if mIOCKOCTHU, KAK M3BECTHO U3 ILJIaHUMeE-
TPUU, CYIIIECTBYeT ImpsaMas [, IpoxonsaIasa uepes TOUKy A u ma-
paniaenbHaA IPSIMOU b.
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9 Puc. 68 o
2. llokaxcem eduncmeeHHOCMb NPAMOLL.
IIpeamosiosKuUM, UTO CYIIIECTBYET ellle OgHa IpAMasd [;, IPoXo-

OsIas uepes3 TOUKy A u mapajienbHad npamoii b. Torga npamas

l, IoyIzKHA JeXKaTh B OZHOM IIJIOCKOCTU C TOUKON A u mpamoi b,

T. €. B ILIOCKOCTH .. I3 Kypca mIaHUMeTPUU N3BECTHO, UTO B ILJIO-

CKOCTU O, Uuepe3 TOUKY A IPOXOAUT eIWHCTBEeHHAs HpAMasi, ma-

pastenbHasa OpAMOK b. 3HAUUT, TpAMAas [; COBIIaaeT ¢ MPAMOii /.
Teopema mokasama.

Teopema 2. Ecau 00na u3 06yx napanieivbHolX nPsamblx
nepecexaem 0AHHYIO NAOCKOCMb, MO U OpYyzas npamas nepe-
cexkaem 3Imy NaOCKOCMb.

Y Puc. 69 %)

IlokasaTesnbCcTBO.

IIycts @ m b — mapaJjiienbHble MIPSAMbBIE W OpAMasa a mepe-
CeKaeT ILJIOCKOCTh O B Touke O. J[okaskeMm, uTo mpsamasa b Tak-
JKe mepeceKaeTr IJIOCKOCThb O (puc. 69, a, 0).

PaccMOTpuUM ILIOCKOCTH [3, B KOTOPOI Je:KaT mapaJjiiebHbIe
npsameie a u b. Ilnmockoctu oo u B umeror o6uryo Touky O, cire-
IOBaTeJIbHO, OHU IIePEeceKaroTcs MO0 HEeKOTOPOH IIPAMOM [.
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IIpsimas [ neKUT B IJIOCKOCTH [3 M IlepeceKaeT HPAMYIO a
B Touke O, 3HAUNUT, OHA IIepeceKaeT U HPAMYIO b, ImapaJiiejb-
HYIO IPAMOM @, B HeKoTopoii Touke T. Taxk Kak npamas [ JeKUT
B IJIOCKOCTH O, TO ToOuKa T ecTh 0o0Iasd TOUKa IPAMOMA b U IJIO-
CKOCTHU Ol.

IIpamas b He MMeeT C MJIOCKOCTBIO O APYTUX TOUEK, KPOoMe
Touku T'. [leficTBUTeIbHO, eciu ObI IpAMasa b MMesa eIle OmHY
OOII[YIO TOUKY C IJIOCKOCTBLIO O, TO OHA JiekaJja Obl B ILJIOCKOCTH O,
a cJenoBaTebHO, Oblja Obl O0Ilell HMPSAMONM ILJIOCKOocTed o u [3,
T. €. coBHagajsa Obl C IPSAMOU [, YTO MPOTUBOPEUUT Mapaaesb-
HOCTHU MIPSAMBIX a 1 b.

Taxum obOpasom, mpamMasg b mMeeT C ILJIOCKOCTBIO O €IMH-
CTBEHHYIO O0IIyi0 TOuKy T, T.e. IepeceKaeTcsi C IMJIOCKOCTBIO O
B Touke T.

Teopema morkasaHa.

Teopema 3 (npusnaxk napanneavHocmu npamvix). Ecnu
dée npamvle napanieibHsvl. mpemovel nPpamol, mo OHU napa-
nenbHbl mexHcdy coboil.

9 Puc. 70 o

HJokasaTeabCcTBO.

Ilycts a |l ¢, bl ¢ (puc. 70 a, 6). Hoxaxkem, uro a | b. daa
ATOTO HEOOXOAUMO NOKAa3aTh, UTO HIPAMBIE @ U b JeKaT B OAHOMI
ILJIOCKOCTH M He IIepeceKaroTcs.

IIycte O — HekoTOpad TouKa Ha mpamon b. Ob6osHaUUM OYyK-
BOM [} IJIOCKOCTb, IPOXOMAINYI0 ueped MPAMY a u Touky O.
Hoxraskem, uTo IpAMasi b JeRKUT B IJIOCKocTH P. JlomycTuUM, 4TO
npsamasd b mepecekaeT IIOCKOCTD [3, Torga mo TreopeMe 2 mpaMasi ¢
TaKKe IepeceKaeT ILUIOoCKocTh . Tak kak ¢ | a, To u npamasa a
IO TeopeMe 2 mepeceKaeT IIOCKOCTb [3, a 9TO IIPOTUBOPEUUT
TOMY, YTO MPAMAasA @ JIEKUT B ILJIIOCKOCTHU [3.
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IIpambie a 1 b He IepeceKarOTCs, TaK KaK B IIPOTUBHOM CJIY-
yae uyepes TOUKY MX MepeceueH’s IIPOXOAWJU ObI ABe TPAMbIE
a u b, mapaJyeabHbIE IPAMOU C, UTO IPOTUBOPEUYUT Teopeme 1.

Teopema goxaszana.

Hampuwmep, wnycrs ABCDA;B,CD; — mnapaJjjieyienunesn
(puc. 71, a). Torma mnpawveie AD u B,C, mapajjielbHbI.
JelicTBUTENIbHO, TaK KaK YeThIpexXyrodbHUuK AA,;D,;D — mapaJ-
smenorpamm, to AD || A;D,. Amanormuno A,D, || B,C;, Tak Kak
A,B,C;D; — mnapannenorpamm. Torma 1o IpW3HAKY IapaJ-
JgenbHOCTH npaAmMerx AD | B,C,.
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3amauya. OcHoBaHMeM IIPAMOYIOJLHOIO IIapajijejienunena
ABCDA,BC,D; cny:XuT KBagparT, AJUHA CTOPOHBI KOTOPOTO 1 CM,
a pamHa O0KOBOTo pebpa mapajiesienunena paBHa 3 cMm. Touxkwm
P, T, O u K asasiorca cepemmHamMu otpeskoB AB, BB,, B,D
u AD COOTBETCTBEHHO. BBIUMC/INTE MePUMETP UeThIPEeXyTIoJbHIU-
ka PTOK (puc. 71, 0, 8).

Pemenue.

1) B tpeyronsauke B;BD orpesok TO ecTb cpegHAd JUHUA,

caemosarenbno, TO || BD, TO = %BD.

2) B tpeyroavuuke ABD otpesok PK — cpeiHAdA JWUHUA,
suauut, PK | BD, PK = %BD.

3) Uz 1) u 2) caexnyer, uro PK || TO, PK =TO, t.e. PTOK —

mapaJieJIorpaMM.
4) Temepb BLIUUCIUM IIEPUMETP UETHLIPEXYTOJbHUKA: Pprox =

=2PT +2PK =AB, + BD, AB, = \/AB? + BB? =10 (cm), BD=
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=JAB? + AD? =2 (cm). Takum ob6paszom, Pprox = J10 +4/2 =
=J2/5 +1) (cm).

OTBeT:\/§(\/g+1) cM.

Teopema 4 (0 mouke nepeceuenus OuazoHnasell napa-
aenenuneda). Hduazonanu napannenenuneda nepecexaromcs
6 00HOll mouke u denamca Mol MOUKOU NONOLAM.

Puc. 72

HokasaTemlbCcTBO.

1) IIycte ABCDA,B,C,;D; — mnapainnenenunesn. Paccmorpum
yeTsIpexyroabuuk A;B;CD, nuarounanu xoroporo A;C u B,C sB-
JAI0TCA AUATOHAJAMHU AAHHOTO mapaJiengenunexna (puc. 72, a).
Tak xax AA,B;B — napannenorpamm, To AB=A,B,, AB || A,By;

TaK KaK 4YeTbIpeXyroJbHuk ABCD — mnapaJjaelorpaMmM, TO
AB=CD, AB| CD. Caenosarensuo, A,B,=CD, A,B,|CD,
T. €. YeTBIPeXyTroabHUK A;B;CD — mnapauiesorpamm. IlosTomy

ero guaronanu A,C u B;D mepecexkaioTcsi B HEKOTOpoit Touke O
M 9TOM TOYKOM JEeJATCSA IIOIOJIaM.

2) Paccmorpum uerhipexyroabHuk B;C;DA. OH Tak:Ke SAB-
JIseTca mapaJjuiejgorpammom, Tak kKak B,C;=AD u B,C, | AD.
CrnemoBaTesbHO, ero guaronanau B;D u C,A mepeceKaiTcs U TOY-
KOIi mepeceueHud aenAarca nomnoaam. CepenuHoit guaronanu B;D
aBaserca Touka O, sHauut, guaroHanu A,C, B;D u C,A mapai-
JleJleniunena mepecekaroTcss B Touke O U IeJATCS €0 IOIIoJiaM
(puc. 72, 0).

3) Temepsr paccMmoTpuM uYeThIpexyroabHUK A;D,CB. 9torT
YeTHLIPEXYTOJbHUK ABJISETCA IIapajlielorpaMMOM, TaK Kak
BC=A,D,, BC| A,D,. 3uauur, ero guaronamu A;C u D,B, Ko-
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TOpBIE ABJAIOTCA AUWAroOHAJAMM Iapajuiesieluliea, IepeceKra-
IOTCA UM TOUKOIl IepeceueHus mgendrca momosam. CepemuHOi
nuaronanu A;C aBigerca Touka O, ciaeloBaTeJbHO, U JUATOHAJD
D, B napajiejenuiena IPOXoauT uepe3 Touky O U JeJuTCsS 9TOHu
TOYKOU mormojam (puc. 72, 8).

Bonpocbl 1 3agaiun K § 1

166. BepHOo Jiv yTBep:KJeHUE, UTO MPAMBIE B IIPOCTPAHCTBE
mapaJjiyieIbHBI, €CJIU OHU He IIepeceKaroTcsa?

167. BepHO M yTBep:KAeHMHE, UTO IIapaJiiejbHble IPsIMbIe
B IPOCTPAHCTBE JIeKaT B OLHOU IJIOCKOCTHU?

168. BepHo 11, UTO Uepe3 TOUKY, He JIeXKAIyl0 Ha IIPAMOI,
IIPOXOAUT EIWHCTBEHHAA IPAMAsd, HapajliejbHAd TAHHON IIps-
MoOi?

169. OgHa 13 mapalIeIbHBIX IPAMEBIX IIepeceKaeT ILIOCKOCTh O.
Kaxk pacmososxena Bropass IpAMas OTHOCHUTEJIbHO ILJIOCKOCTH O.7

170. BepHO 11 yTBep:KAeHUE, YTO B IPOCTPAHCTBE IpsMasd,
mepeceKalomnias OAHY M3 ABYX IapajlIebHBIX HIPAMBIX, Iepece-
KaeT U APYTYIO U3 HUX?

171. [IBe npsamMble a u b mapaJiesIbHBI TPETbed mpaMoii. UTo
MOJKHO CKas3aThb O BBAMMHOM PACIIOJIOKEHUU MPAMBIX a u b?

172. IIpssmble @ u b B IPOCTPAHCTBE MMapaJIeIbHbI MEXKIY CO-
0oii, a mpaAMasa ¢ He IepeceKaeT IPIMYIO a. BepHO Ju yTBepIK-
IeHue, YTO IpPsaMble b U ¢ mapaljaeabHbI?

173. Kakum cBoiicTBOM 00JIafiaeT TOUKAa IIepeceueHus maua-
rouaJieii mapaJJejenuiena?

174. Ha pucyuke 73 mso0pasKeHa TpeyroJibHas OHUpaMUIa
SABC. Touku P u K — cepenuubsl pedbep SA u SB coorBer-
crBeHHOo. Orpesok TE — cpenuasa juHusA Tpeyroabuuka CPK.
a) Ilosicaure, mouemy npsambie PK u AB napaJjyieiabHbl. 6) BepHO
au, uro nupambie TE u AB napajjaeabHbI?

175. ABCDA,B,C,D; — Ky0, Touku O u E — TOuKu mepece-
yeHUdA aAuaroHaneid ero rpameit A;B,C;D; u AA,D,D coorBert-
ctBeHHO. JloKamkure, uro npamble OFE u TK mapajieabHbl, TOY-
Ku T u K — cepenunbl pebep CC; u CD cOOTBETCTBEHHO.
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176. ABCA,B,C, — mpaBuJbHas TpPeyroJbHas IpusMa, AJIU-
Ha Kaskaoro pebOpa KoTopoit paBHa 1 cm. [[maroHanu rpameii
AA,C,C u CC,B;B niepecekaiorcs B Toukax P u E cOOTBETCTBEHHO
(puc. 74). a) Bepuo au, uro PE | AB? 6) Beruuciute mepumerp
yersipexyroabuuka PA,BE.

S

C

Puc. 73 Puc. 74 Puc. 75

177. IBa tpeyroabauka ABC u A,B,C, uMeroT 00IIyI0 cpes-
uioto guuuio FT, F=AB N A,B,, T=BC N B,C,. IlepecexatoTcsa
au npambie AC u A,C,?

178. Ha pucynke 75 msoOpakeHbl aBa Tpeyroiabuuxa ABC
u KBD, umetoiue o6iryio meguany BO. Touku T u P ecTh cepe-
auHbI oTpe3koB BC u BD coOTBeTCTBEHHO, a TOUuKu @ u E — ce-
penunsl orpe3dkoB OK u OA coorBeTcTBeHHO. a) JloKasKuTe, UTO
npamvasa PT mapaJjienbHa npamoir DC. 6) Bepuo jam, uTo mpsd-
mble TP u QE mapajjieabHBI?

179. [IBa mapamanenorpamma ABCD u ABTE mHe je:xatT B OTHOI
miockoctu. [lokaskure, uTo ueThbipexyroiabHuk CDTE — mapas-
JIeJIoTpaMM.

180. DABC — rtpeyroabHas nupamuzga (puc. 76). Touku T,
P, @ u E — cepenunbsl pedep AD, BD, CB u CA coOTBEeTCTBEH-
HO. a) IlokasKuTe, UTO UETHIPEXyroabHuUK TPQRE — mapaJie-
JorpaMm. 0) Berumcaure mepumerp uerbipexyroiabHuka 1TPQE,
ecau CD=6 cm, AB=T7 cwMm.

181. ABCD — Tpanenus (BC || DA). Bepmusubsl A u B Tpame-
AU JIEKAT B IIJIOCKOCTU O, a JBe APYrue BepPIIUHBLI He IIPUHAL-
JIeKaT IIJIOCKOCTHU O.. BbIumcjinTe paccTosgHMe OT TOUKK A [0 TOU-
KU mepeceuenusd npsamoir CD ¢ IJI0CKOCTBIO O, ecau AD =16 cwm,

AB=9 cm, BC=12 cm.
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182. ABCDA,B,C,D; — mnapamuenenunes. Touka O JeXHUT
Ha mpomoikenun pedopa DC (puc. 77). BolumcanuTre paccTosHUe
or TouKu D nmo ToukKu mepeceueHus npAmoin C;0 ¢ IJI0CKOCTHIO
A,AD, ecau CC,=8 cm, BC =4 cm, OC =6 cwm.

Puc. 76 Puc. 77 Puc. 78

183. Il1ockocTh O 1 OTPe30K AB MMEIT OLHY OOIIYI0 TOU-
Ky A. YUepes Touky B u cepenuny C orpeska AB mpoBeJeHbI ma-
paJiiesbHbIe IPAMBIE, KOTOPBIe IIePECceKaloT IIJIOCKOCTh (L B TOU-
kax B; u C; cooTBeTcTBeHHO. Brrumciaure aamHy orpeska BB;,
ecau CC; =10 cwm.

184. Yepes womer, A orpeska AB IIPOXOAUT ILJIOCKOCTH Ol.
Yepes Toury B 1 Touky C 9TOTO OTpe3Ka IIPOBEJIEHbI Tapajesb-
HBIe IPAMEIE, IIepeceKalolue IJIOCKOCTh O B ToOuKax By u C,
cOoOTBeTCTBeHHO. Brruucaure gnnay orpesdra CC,, eciiu BB; =8 cm
u AC:CB=3:5 (puc. 78).

185. Orpesox AB He mepecekaeT ILIOCKOCTh O. Touka C mpu-
Hajae:KuT orpe3ky AB. Uepes Touku A, B, C mpoBeIeHbI IIapaJi-
JIeJIbHBIE IPSAMBIE, IIepeceKaroIue MJI0CKOCTh O B TOUKax A,, By,
C, coorBercTBeHHO. [loKamkuTe, 4yTo TOuKu A;, B;, C; jmexar Ha
OIHOII IPSIMO, U BhIumcauTe AanHy orpeska CC,, eciun AA; =9 cwMm,
BB;=5cm, AC:BC=1:3.

186. ABCDA,B,C,D; — ry6. Touxa O nexxut Ha pebpe AA,
(puc. 79, a, 0). IlepeuepTuTe PUCYHOK B TETPAAb U IIOCTPOMTE
TOUKY IIepeceueHns IPaMoii [, KoTopas IPOXOAuT yepes Touky O
U TmapaJienbHa npamoit B,C, ¢ miockocthio D,C,C.

187. SABC — TtpeyroabHasa nupamuga. Touxka O JeXKUT HaA
pebpe SA Tax, uto SO:0A=2:5. Yepes Touky O mpoBegeHa
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npamasa [, mapajienbHasa menuane SK rpanu SBC. Brerumciure
nauey MmenuaHbl SK, eciu IJWHA OTpe3Ka HPSAMOI [, pacioJo-
JKeHHOTO BHYTPU IHPAMUILI, paBHa 7 CM.

D

B, G ! G

I\\\ Al : B]
4 : N |

| N !

1

! h Do
19} /EI_ _____ --Jc 0] /// C
A~ D A B

a) 0)
Puc. 79

188. IlmockocTh O mpoxoauT uepesd BepinuHbl B um C Tpe-
yronpHuKa ABC, a BepiiuHa A He JEXKUT B ILJIOCKocTu o. Ilpsa-
Mas a mapajiuenbHa mupamonn AC u mepecekaer cTopoHy AB
B Touke F Tak, uto AF : FB=2:3. a) [lokakure, 4To mmpAaMad a
mepeceKaeT IJIOCKOCTL O. 0) Berumcamre paccTrosHme OT TOY-
Ku F 10 TOYKU IIepeceueHus MPAMON a C MIJIOCKOCTBIO O, €CJI
AC =3 cwMm.

189. B rerpasgpe SABC Touka P jne:xut Ha pebpe AB Tak,
uro AP : PB=1:3. IlpaMasa a IpoxXoauT uepe3 TOUKY P, mapaJ-
JeabHa Menuane AE 6oxoBoit rpanu SAC u mepeceKaeT IOBepX-
HOCTB TeTpasapa B Touke T'. Beruuciaure gauHy pebpa TeTpasapa,
ecau PT =4 cwm.

190. SABCD — Tterpaszap. Uepes TOUKY IIepecedyeHUs MeIuaH
rpanu ABC mpoBeneHna mpsamas [, mapaJueabHas mpamoinn AS.
Haiigure miomanb TpeyroabHuka BKS (Touka K — cepeguHa
pebpa AS), ecnm gauHA OTpesKa MNPAMOM [, PacHoJIOKeHHOTO
BHYTPHU TeTpasapa, paBHA d.

191. ITapanaenorpamm ABCD u tpeyronbauk BTC He je:xar
B omHOM miaockoctu. Ilpsamas a mpoxozuT uepes Touky O, Je-
sgamtyro Ha npamvoit TC, n napasienbHa npamoit BC. Jokaxure,
uyTO TpsaMble AD ¥ a mapajiieabHbI.

192. SABCD — mnpaBujbHasd YeThIPeXyroJibHas HupaMuia.
Touka O nexkut Ha nmpamoit SD. IIpamas [ TpoXoguT yepes ToU-
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Ky O u mapasutenbHa npamoit DC. Jlokamxure, uTo npAaMbie AB
¥ a IapaJLie/IbHbI.

193. ABCDA,B,C,D; — xy6. Tourka P sexut: a) Ha pebpe
BB, (puc. 80, a); 6) Ha pebpe B;C, (puc. 80, 6). IlepeuepTure
PUCYHOK B TeTpalb U IIOCTPOITE TOUKY IIepeceueHus MpaMoi [,
OpoxonAIeil uyepe3d TOUKy P m mapasuienbHOM mpsamoit B;D,
C TTOBEPXHOCTBHIO Ky0a.

194. SABC — rerpasap, AanHa pedpa Koroporo a. Touka O —
cepenuua pedbpa SB. IlocTpoiiTe TOUKY mepeceueHus mpsamoii [,
npoxonsAIeit ueped Touky O m napaJuieabHoil menuane BT rpa-
Hu ABC, c TOBEepXHOCTHIO TeTpasnpa. Hauaure AIMHY OTpesKa
ATO¥ TPAMOIi, PACIIOJIOKEHHOTO BHYTPHU TeTpasapa.

195. ABCA;B,C, — mnpaBuJbHas TpeyrojbHas IPU3Ma, BCe
pebpa KOoTOpO# paBHBI Mexkay coboii. Touka O — cepenmHa gua-
roranu AC, rpauu AA,C,C. IlocTpoiiTe TOUKY IIepeceueHus mps-
Moii [, mpoxonsaieir uepe3d Touky O W IapaJijieIbHON MeauaHe
C,K rpanu A,;B,C,, c rpasbio AA,;B;B. Beruucaure miomanb 60-
KOBOM IIOBEPXHOCTU TPU3MbI, €CJIU AJUHA OTPe3Ka IpAMOu [,
PacCIIOJIO}KEHHOTO BHYTPU NpPU3MbI, paBHa 1 cm (puc. 81).

Bl P Al K Bl

0)
Puc. 80 Puc. 81

196. B npaBuabHoO# Tpeyroabuoii npusme ABCA,B,C, Bce pe-
Opa paBHBI MeKOy coboii. Touka O — TouKa ImepecedyeHmnsa MeIu-
aH rpanu ABC. Haiigure nJmHy PacIloJOKeHHOT'O BHYTPHU IIPHU-
3MbI OTPE3Ka MPSIMOI, IIPOXOAAIIEH uepe3 cepequHy OTpPes3Ka
A,0 u mapannenbuou mpamoir CO, ecau ILJIOIMIAAL ee OOKOBOM
MOBEPXHOCTH paBHaA S.
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197. TABCD — mnpaBusibHasA 4YeThbIPEXyrojJbHad MUPaMUia,
00KOBOe pedpo KOTOPOIl B ABa pasa 00JbIlle CTOPOHBI OCHOBAHMS,
a mIomniaab OOKOBOM ITOBepXHOCTU paBHaA S. Haligute giaunHy pac-
IIOJIOXKEHHOTO BHYTPHU IMHPAMUIBI OTPE3KA IPAMOI, IPOXOAAINEH
yepes TOUKY IepeceueHuns AuaroHaieil OCHOBAHUS U Iapasljiesb-
Hoit menuane TF rpanu TDC.

198. B mpaBuibHOM dUeThIpexyrosbHOW mnupamuge TABCD
Bce pebpa paBHBI MexXAy coboii. Touxka E — cepeauHa peo-
pa TA. Yepe3 Toury E mpoBejmeHa mpaMmas [, mapajjeabHasd
npsamoit KP, rme K mu P — cepenunbl pedbep TD u TC coorBet-
crBeHHO. IlocTpoiiTe TOuKky F — TOUKY IepeceuyeHUs IIPAMOM [
¢ miaockocTthio TBC. HatiguTe miaomniagb OCHOBAHUA IIMPaMUILI,
ecJii ILJIoMIanb derbipexyroabHuka EFCD paBHa S.

199. SABCD — TpeyronbHasa nupamMuza. depes TOUuKy mepe-
ceueHusa MenuaH rpauu SBD mpoBefeHa mpsaMasi, HapajjielbHasd
menuane BM rpanu SAB. Haligure niawmHy OoTpe3Ka 3TOH IIps-
MO, JIesKallero BHYTPU nupamMunabl, eciau BM =a.



§ 2. IlapanieabHOCTHh MPAMOM M ILJIOCKOCTH

1. ITapanaeabHOCTh MPSAMOM M ILJIOCKOCTH. BO3MOKHBI TpU
caydas B3aMMHOTO PACIOJIOKEHUSA NPAMOM W ILJIOCKOCTHU:

1) mpaMasa JeKUT B ILJIOCKOCTH (KasKIasd TOUKA IIPAMOU Jie-
JKUT B mIockoctu). Hanpumep, ecaiu DABC — TpeyrojbHas MU-
pamuzna, to npamaa CB jexur B miockoctu ABC (puc. 82, a);

D

Puc. 82

2) mpsAMas U ILJIOCKOCTH mepeceKaroTcs (MMeT eINHCTBeH-
HyI0 o00miyio TouKy). Hampumep, mpamas B;B 1mepecekaercs
¢ miaockocThio rpanu ABCD mapannenenumnena ABCDA,B,C,D,
(puc. 82, 0);

3) mpaMas U IJIOCKOCTh He HMEIOT HU OJHOM o0Ieil Tou-
ku. Hanpuwmep, eciu ABCDA,B,C,D; — xry0, To npamasa A;D,
U IIJIOCKOCTB, B KOTOPOIi Je:KuT rpaub ABCD, He mepeceKarTcs
(puc. 82, 8).

Onpenenenune. IlpavMas M MIOCKOCTh HA3BIBAIOTCS IIa-
paLieIbHBIMH, €CIIM OHH HEe MMEIOT OOIIUX TOUYeK.

Eciu npsamas g napajlesibHA ILIOCKOCTH O, TO IUIIYT a || O.
Yurator: «IIpsamasa a mapaJiieibHa MJIOCKOCTH OL».

OTpesok (Iyd) HA3bIBAETCA MapPaJJIETbHBIM IIJIOCKOCTU, €CJU
OH JICXKUT Ha NPSIMON, MapaieIbHON JAaHHOI IIJOCKOCTH.

HarnsagHnoe mpezicraBiieHre O IPAMOM, MapajjielbHOM ILIO-
CKOCTH, JaeT JINHUSA IePEeCeUYeHns CTeHbl W IIOTOJKA B KOMHATE.
Ira IUHUA IapalielbHa MJIOCKOCTH II0JA.
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2. IIpu3Hak napaJjieTbHOCTH IPAMOIl M IIOCKOCTH. [lokaxeMm
IIPU3HAK NapaJliejIbHOCTU IPAMON U IIJIOCKOCTH.

Teopema 1 (npusnak napanneibHOCMU NPAMOL U NJOCKO-
cmu). Ecau npamas, He nexawan 6 0aHHOU niockocmu, na-
pannenvha Kaxou-Hudyods npamoi, nexcauell 6 IMol NAOCKO-
cmu, mo ona napannenbra 0AHHOU NAOCKOCMU.

a)
Puc. 83

HokasaTealbCcTBO.

IIycTts mpsAMas a He JIEKUT B IJIOCKOCTH O, a mpAMas b Je-
SKAT B OTOM ILIOCKOCTH U a || b. JloKaskeMm, 4TO IpsAMas a Ia-
pasiesbHa ILI0OCKocTu o (puc. 83, a, 0).

IIpeanososkum, 4TO IpAMasa @ IepeceKaeT MJIOCKOCTh B HEKO-
ropoii Touxke X. Tourka X JIEXKUT B ILJIOCKOCTH O, ¥ B ILIOCKOCTH [3,
ITPOXOAAIIEH uepes mapaJjiiebuble mpsaMble a u b. CiiegoBaTeIbHO,
OHa JIEKUT Ha NPAMOM b, TO KOTOPOIl TMepeceKaroTcs IIJIo-
CKOCTH Ol ¥ [3, UTO NIPOTHBOPEUUT YCIOBUIO TeopeMbl (a || b).

TakuMm o0pasoM, IIPeNIOJOKeHNe HEeBepHO U HpaAMas a He
IepeceKaeT IJIOCKOCTE O IIo ycIOBHIO OHA HE JIE}KUT B IJIOCKO-
CTH O, 3HAUUT, a || o.

Teopema moxkasaHa.

Hampuwmep, Ha pucyuke 84, a, 6 (ABCDA,B,C,D, — mapaJ-
JeJienunen) npamaa A; B, mapaJielbHa IJIOCKOCTH O, B KOTOPOM
JexxXut rpaib ABCD. [leticTBuTenbHO, IpamMaa A;B; nmapajieib-
Ha npamoii AB, Jjexkalieil B miaockoctu . CiemoBaTenbHO, IIO
IPU3HAKY MIapaJLIeJbHOCTH IIPAMON U ILIOoCKocTu A;B; | .

Teopema 2. Ecaru naockocms npoxodum uwepe3 npamyio,
napannienvhyro 0pyzoli niockocmu, U nepecekaem 3IMy nio-
CKOCMb, MO NUHUA NepeceveHusl NA0CKocmell napanienvHa
danHOU npamoil.
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Puc. 84

HJokasaTeabcTBoO.

IIycTh MIOCKOCTH O IIPOXOAUT Uepes MPSIMYIO a, mapaJjieib-
HYIO ILIOCKOCTH [3, a IJIOCKOCTH O 1 [3 IIepeceKaroTesI 110 IPAMOIA b.
Ioxasxem, uto a || b. IIpamble a u b 1eKaT B OHOM ILIIOCKOCTH O.
Kpome Toro, oHu He mepecekarTcs. [[elicTBUTEIbHO, e€CJiu ObI
OpsaMbIe @ U b IepeceKajrnch B HEKOTOPOH Touke X, Torma ObI
npaMas a Iepecekaa IJIOCKOCTh [ B Touke X, UTO IPOTHBO-
peunt ycaoBuio. Taxum oOpasoM, IpsAMbIe @ W b mapajjieabHbI
(puc. 85, a, 0).

Puc. 85

IIpousttocTpupyeM BOBMOYKHOCTD IPUMEHEHUA TeOPEMbI IIPU
pellleHUU 3aJad.

3anaua 1. [lax kyo ABCDA,B,C,D,. IlocTpoiiTe ceueHmne Kybda
IJIOCKOCTBIO (O, TPOXOAAIIel yepe3 npaAMyio AA; u Touky T, Ko-
Topas mpuHaAIe:KuT pedopy BC.
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a) 0)
Puc. 86

Pemenue.

1) ILnockocts o mepecekaer rpab ABCD mo otpesry AT
(puc. 86, a, 0).

2) Ilpamasa AA, napajienbHa npamon BB, jexalieil B 110~
ckoctu rpanu BCC,B;, ciieroBaTeJlbHO, IJIOCKOCTDH O IIepeceKaeT
mIockocTh rpamm BCC;B; 1o mpAMO# [, mapajjieJbHON mps-
moit BB;. Ormerum Ttourky X =[N B,C;.

3) Ilnmockocts o mepecexkaer rpamu BCC.B; u C,B;A;D,
mo orpedkaMm XT wu XA, cCOOTBETCTBEHHO. YeTHIPEXYTroJb-
HUK TXA;A — MCKOMOe ceueHUe.

3amaua 2. [Ipamasa a mapaJjieinbHa ILIOocKocTu O. Touka O
JIEKUT B ILJIOCKOCTHU O. JlOKaKuUTe, UTO IpAMas, IPOXOMAITasd
yeped TouKy O u mapajieabHas OPAMOH a, JIEKUT B IIJIOC-
KOCTH L.

JlokasaTembCcTBO.

IIycty mpamas b mpoxoauT uepes3 TouKy O m ImapaJijiejbHa
mpamoit a. [Ipeamnonoxkum, 4To npAMasd b He JIEKUT B IIJIOCKOCTH O,
T. €. IepeceKaeTr MJI0CKocTh o B Touke O. Torma mpsaMas a Tak-
JKe IepeceKaeTr ILIOCKOCTb o (ri. 2, § 1, Teopema 4), uTO IIpo-
TUBOpeuuT ycaoBuio. CiiegoBaTesnbHO, IpAMaA b JEeKUT B ILIO-
CKOCTHU OL.

3amaua 3. ITocTpoiiTe ceuenne napasnenenunesa ABCDA,B,C,D,
IIJIOCKOCTBIO O, MpoxXonsArieii uepes mpamyio B;C u Touky O,
JeKarryo Ha pebpe AA;.

Pemenue.

1) Ilmockocts o mepeceraer rpanu AA;B;B u BB;C,C mo
orpeskam OB; u B;C coorBeTcTBeHHO (puc. 87, a).
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; B 3 6) o . 6)
Puc. 87

2) YetsipexyronbHUK A;B;CD aBaseTcsa mapajjieorpaMMOM
(r.%. A,B, | DC, A,B, = DC), ciegosarenbso, B,;C | A;D. Ilo npus-
HaKy ITapaJljieJbHOCTHU IPAMOI U IJa0ocKocTu npsamas B;C nmapai-
JleJIbHA IIJIOCKOCTH, B KOTOPO# JyeskuT rpab AA;D,D.

3) Cekylimas IIJIOCKOCTH O IIepeceKaeT ILJIOCKOCTb TI'pPaHu
AA,D.D 1o ipamotii [, mpoxonsAireir yepes Touky O u mapaJiieib-
Hoii mpamoit B,C. Ormerum Toury X =INAD (O€l, l|A,D)
(puc. 87, 0).

4) IlnockocTh 0. mepecekaet rpauu AA,; DD u ABCD mo or-
peskam XO u XC (puc. 87, 8). Hersipexyroabuuk OB;CX — wuc-
KOMOe ceueHme.

Bonpocbl 1 3apga4um K § 2

200. BepHo Jm yTBep:KAeHHNe, UYTO IIpAMasda, HapajjiebHas
HEKOTOPOU IPSAMOM, JiedKalllell B IIJIOCKOCTH, IIapaJjljieibHa 3TOH
IJIOCKOCTH?

201. BepHo Jsu yTBep:KJeHUe, UTO IpaMasd, MapajjiejbHas
IJIOCKOCTH, ITapaJjijieJbHa JII000H IPAMOM, JeKalieil B 9TOU IJI0-
cKrocTu?

202. BepHO i yTBepsKJeHUEe, YTO ABe IPSIMbIe, KakIasd U3
KOTOPBIX IIapaJiielbHa HEKOTOPOH IIIOCKOCTH, IIapaJlieIbHbI
MeXKOy coboii?

203. IIpsamasa a mapajuiebHa ILIOCKocTH [3. BepHo sm, uTo
npsaMasi a He Imepecexaer J0Y0 IPAMYIO IJI0CKoCTH 3?7
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204. ITpsamasg [ mapajiejbHa IMJIOCKOCTH O.. BepHO Ji yTBEPIK-
IeHune, YTO B ILJIOCKOCTH O CYIIIECTBYeT IIpAMas, HapajiebHas
mpamoit [?

205. MosxHO JI [OBe IIepeceKaroluecs IJIOCKOCTH Ilepecedub
TpeThel IIJIOCKOCTHIO IO ABYM IapajIeIbHBIM IPIMBIM?

206. ABCA,B,C, — mupsamMas TpeyrojbHas IpusMa, TOUKU 1T
u F — cepenunbl pebep A,B; u C,B; cooTBeTcTBeHHO (puc. 88, a).
a) BepHo Jsm, uTo mpaMaa A;B; mapajienbHa miockoctu ABC?
0) Hokaskure, uro nmpamaa TF mapainiaenbHa maockoctu ABC.
B) HaszoBure Kakyo-i1mn00 ILJIOCKOCTh, KOTOPOII IapaJijieibHa
npamaa CC;.

0)
Puc. 88

207. DABC — TpeyroJibHas ONupaMuma, Touka F — cepeamHa
pebpa DB. Kakum o0pasom moJiKHa OBITh PACIIOJIOMKEHA Ha pebd-
pe CB touka T, uro0nl npamasd FT Obliaa mapaJiiejbHa IIJIOCKO-
ctu DCA?

208. ABCDA,B,C,D; — wry6. Touku P, O u E — cepemguHbI
otrpeskoB AB;, A;C; u C;D coorBeTcTBeHHO (puc. 88, 0). a) BepHo
Jau, uto npamasa PO mapaJiejbHa IIJIOCKOCTH, B KOTOPOM JIEKUT
rpaab AA,;D,D? 6) Hoxaxxkute, uro npamasa OE mapajienbHa
miockoctu B;BC.

209. B mpamoyroapHom mnapaiaenenunege ABCDA,B,C,D,
Touku O u E — cepenuabl oTpe3koB AB; u AC coOTBETCTBEHHO.
a) [lokasxkure, uTo orpe3ok OF mapaJijiejieH IIJIOCKOCTH, B KOTOPOI
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aexut rpanb BCC.B;. 0) Beruucaure gauny orpesra OFE, ecanu
AD =3 cm, DD, =4 cwm.

210. ABCA,B,C, — mpsmas TpeyrojbHas mpusMmMa, Touku O
u F — cepenuusl oTpeskoB AB; u AC, cooTBeTcTBeHHO (puc. 89, a).
a) BepHo su, uto npamasa FO napannenbHa miockoctu A;B,C,?
0) Hokaxkure, uro npamas FO mapaiiaenbHa miockoctu ABC.

B C
P= ' 77777 AE
A T D
K7 T
a) 0)
Puc. 89
211. ABCD — rtpamenusa. ILIOCKOCTHL O IIPOXOAUT Uepes

BepinuHLI A, D u He mpoxoauT uepes BepiuHy C. Touka O jgexut
B ILTocKocTH O (puc. 89, 0). a) [lokakure, 4To cpenHsas auHusa PE
Tpamenuu mapaJjieibHa IJIOCKocTu O. 6) BepHo s, uTo cpemHAa
aunausg KT tpeyroasuuka BOC mapaJienbHa IIJIOCKOCTH OL7

212, Touxa O He JeXUT B ILJIOCKOCTH IIapaJiiejiorpaMMa
ABCD. Horasxure, uro npamasa CD napasienbHa miockoctu AOB.

213. Yerwipexyroabauk B;COX — ceueHme mapaJiesenuIie-
na ABCDA,B,C,D, TJIOCKOCTBIO (O, ITPOXOAAIIEll Uepe3 MPAMYIO
B,C u tourky O € AD (puc. 90). a) Bepuo s, uto npamasa B;C
napajyiaenabHa miockoctu XOT? 0) [lokaskuTe, 4TO CpeAHASA JIU-
HuA PE tpeyrombumka XOT mapaJiesbHA MJIOCKOCTH Ol.

214. SABC — mpaBuiabHas TpeyrojbHAs MUpaMuaa, IJIUHA
0OKOBOro pebpa KOTOpoii paBHa 4 CM, a OCHOBAHNE €CTh Tpe-
VTOJIBbHUK, NJANHA CTOPOHBLI KOTOPOTO paBHa 2 cM. Brlumcianre
HIepUMeTpP CeUeHUs IMUPAMUALI IIJIOCKOCTBIO, IIPOXOAMAIell uepes
cepenuny pedopa BC u cpemHIOI0 JMHUIO TpeyroJbHuUKa SAB,
KoTopasd IapaJjuiejibHa npamoir AB.
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215. ABCDA,B,C,D, — Ky06. BuiuucauTe IJOIanb IIOJHOI
IIOBEPXHOCTU KyOa, ecau mepuMerp TpeyrojabHuka TOE paBeH
2+ \/E) cMm, rae Touku T, O u E — cepenuHbl OTPE3KOB AA;,
A;B u A,D coorBerctBeHHO (puc. 91).

B, G Bl ‘1, C s
4,/ D 4,7 D,
1 : AN , '
, N o 1
oo N ] o
1 I, Pr 1 B RN E
— - ~ 7 N T ]
X ,1'3“/3‘:; 7C | /\B“ - A B
A0 D A C
Puc. 90 Puc. 91 Puc. 92

216. Touxka O He JeXKHUT B ILIOCKOCTH IIapaJjiaejiorpaMmMa
ABCD, aTourka E — cepenguna orpeska BO. [lokaskuTe, 4TO IIJI0C-
KocTh AED mepecexkaer npamyio OC.

217. Ha pucynke 92 wusobpaskeHa dYeTbIPeXyrojbHas IIH-
pamMmza, OCHOBaHHMEe Koropo — Ttpanenus ABCD (AB || CD).
IIepeuepTuTe PUCYHOK B TETPALb 1 IIOCTPOITE CeUCHNE TNPAMUIbI
IIJIOCKOCThIO, TIpoxosAIeit ueped Touky O € SD u npamyio AB.
Kakas gurypa moayuyurcs B ceueHUU?

218. JljiuHa CTOPOHBI OCHOBAHHUSA MPABUJLHON YeThIPeX-
yroabpHOII mupamMuabl pasuHa 20 cMm, a aauHa 00KOBOTO pebpa —
26 cm. IToctpoiiTe ceuenme mMUpaMuLbl ILJIOCKOCTBHIO, IIPOXOIs-
el uepes cepelnHbl IBYX IIPOTUBOJIEKAIIINX CTOPOH OCHOBAHUS
U IapaJjjieJibHOM KaKoMy-aumbo OOKOBOMY peOpy. Brrumciure
ILIOM[AAb CeUEeHM!s.

219. Ha pucynke 93 msobpaskeHa IpaBUJbHAA TPeyroJbHas
nupamuga SABC. Yersipexyroabuuk DOKT — ceuenme mupa-
MUIBI ILJIOCKOCTBIO, IIPOXOAAIIEel uepesd cepeauunl pedep AS, AC
U IapajjejJbHOIl IIPAMOI, Ha KOTOPOU JexuT megumauna AF
rpaiu ABC. Berumciaure apaumabl orpe3koB OD u KT, eciu
SB=12 cwm.
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220. SABCD — mpaBuJbHas UYeThIPEXYyroJibHAsA HHPaMUIA,
IJnHa KayKIoro pedpa KoTopoii paBHa a. IlocTpoiiTe ceueHue mu-
paMuIbI IIJIOCKOCTHIO, IPOXOAAINEH yepes BepIuHy S, cepeIuHy
pebpa CD u mapamiaenbHoii nuaroHaau AC ocumoBanus. Haiigure
ILJIONIAlh 9TOTO CeUeHU.

221. ABCA,B,C; — mpaBuJbHaA TPEyroJbHAA IIPU3Ma, KarK-
noe pebpo xoTopoil paBHO a. Touku P u @ — cepeaumHbl pebep
AA, n BC coorBercTBeHHO (puc. 94). [lepeuepTuTe pUCYHOK B TET-
pajgb U TOCTPOHTE ceueHHe IMPU3MBI IIJIOCKOCTHIO, IPOXOAAIIEH
yeped Touku P, @ u mnapannenbHoiut mpamonn AC. Haiimure
IIepUMeTP STOTO CEeUEeHU.

Bl
A, ! G
P I
o
A \C
Puc. 93 Puc. 94
222. SABCD — d4eThIpexyroJibHas MUPaAMUAA, OCHOBAHUEM

KoTopoii cayxur tpanenusa ABCD (BC || AD). Touka O — cepe-
nuHa pedbpa SA. Berunciaunure SJIMHY OTPe3Ka, II0 KOTOPOMY IIJIOC-
kocteh OBC mepecexaer rpaub SAD, eciu BC =6 cm, a giuHaA
cpenHell TUHUM Tpallellny paBHA 8 CM.

223. DABC — tetpasap. Touku T, K u E — cepenuusl pedep
DB, DC u AC cooTBeTCTBEHHO. BhIUmcjiuTe HepUMETP CeueHUS
Terpasapa miaockocteio TKE, eciu miolagb I'paHW TeTpasapa

pasHa 16+/3 cm?.

224. B tpeyroabuoit nupamune ABCD touku O, K u T — cepe-
nuubl pebep DB, DC u AC cootrBeTcTBeHHO. [locTpoiiTe Touky P,
B KoTopoil miockocTs OKT mepecexaer pedbpo AB. Hoxa:kure,
yro oTpe3ku KP n OT mepeceKarwTCcsa 1 TOUKOU IIepeceuyeHusI ae-
JIATCS IIOIOJIaM.
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225. SABCD — ueTbIpexyrojibHas MIUpaMuga, OCHOBaHUE KO-
Topoit — mapaJuienorpamMm. Touku T, K u E — cepeauubl pedep
AB, AD u SC coorBercTBeHHO. IlocTpoiiTe OTPE30K, IO KOTOPO-
My miaockocTh TK E miepecekaeT quaroHajbHoe ceueHue SBD mu-
paMumIbI.

226. OcHoBaHUWEe YeTHIPEXYroJbHOU mnupamuabl SABCD —
rpanenua ABCD (AD | BC). Touka E — cepeguna pebpa SD.
ITocTpoiiTe Touky T, B KoTopoii miockocTh BCE mepecekaeT mps-
myio SA. lokaskure, uto orpedku TC n BE miepecekaroTca U TOY-
KOIl IepeceyeHUs AEJNATCSA IIOMMOJaM, €CJU CPefHAS JUHUA Tpa-

nentuu ABCD paBHa g BC.

227. OcumoBanme mnupamunbl SABCD — Ttpamenusa ABCD
(AD | BC). Touku K u E — cepenunbl muarosaneiit AC u BD
ocHoBaHUA, a Touka O — cepeguna pebpa SB. Iloctpoiite
ceueHMe MUPaMUIBI IJIOCKOCTBHIO, IIPoXoAdAIieit uepe3 Touxku O,
K un E. Kakas ¢urypa moiaydyaercsa B ceueHUu?

228. B mpaBuabHOM TpeyroabHoi nupamune SABC Touka O —
meuTp ocuoBauus ABC, a touka D genut pedopo SC Ha oTpes-

K SD = g cm u DC = % cm. [Mokaskure, uro npamasa OD mna-

paienbHa miIoOCKocTH ASB, M BBIUKMCINUTE AJUHY oTpesra OD,
ecau AB =6 cwm.

229. ABCDABC;D; — xy6. Touka F — cepenuHa ped-
pa AD, a Touxka K Je:uT Ha Auaromaju Kyba B;D Tak, uTo
B;K :B;D=1:3. [oxkaxure, uto upamasa OK mnapajieabHa
miIockocTu rpauu AA,B;B, rae Touka O — TOYKa IepeceueHus
otpeskoB AC u BF (puc. 95).

230. Yepes Beprmiuny mnpsamoro yria C mpsaMOyTroJbLHOTO Tpe-
yroabpuuKa ABC mpoBeeHa IJI0CKOCTD O MapaJlieIbHO TUIIOTEHY-
3e AB. Buccektpuca yria A mepecekaeT IIJIOCKOCTb O B Touke O.
Berunciaure gauny orpeska CO, ecaiu AB=5 cm, BC =4 cwMm.

231. SABCD — mpaBuJbHas 4YeThIpeXyrojbHasd IHUPaMHUIA,
Trouku E, T u K — cepenunb! pebep AD, SB u SC cooTBeTCTBEH-
HO (pmc. 96). Bepuo am, uto orpesku ET um DK paBHBI U ma-
pamnenbHbI? [[aiiTe 060CHOBaHIE OTBETA.
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B, C,
A
YK D,
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6'&1{---\5 r==~C
200 Gl
A F D
Puc. 95 Puc. 96 Puc. 97

232. ABCDA,B,C,D; — ry0, Touku T, K u E — cepeauHbI
otpeskoB B;B, B;A u B{D cooTBeTcTBeHHO. BhrunciuTe miaomanb
ceuenuda nupamunbl B;ABCD nnockoctbio TKE, ecau miaomianb
IIOBEepXHOCTH Kyba paBHa 24 cmZ.

233. IloctpoiiTe ceuenue TeTpasgpa SABC MJI0CKOCTBHIO,
IPOXOAAINe uepes cepenuHbl pedbep AB, SC u mapaieabHON
pebpy SB. HailigurTe mepuMeTp ceueHHs, ecJu AJuHA pebdpa
TeTpasapa paBHA 4.

234. B mpasuabHOIi TpeyrosbHOii mpusme ABC,B;C, uepes
BepmuHLI B;, C; u Touky D Ha pebpe AA; (AD : DA, =2:3) npo-
BeJIeHBI NIPSMBIE, II€PEeceKalolue IJIOCKOCTh OCHOBAHUSA B TOU-
kax T u E (puc. 97). Beruucaure gauHy orpesxka TE, eciu
AB=9 cwMm.

235. B Terpasape SABC touku T u K — cepenunbl pedep AB
u SB. BrlunciauTe AJUHY OTPe3Ka, II0 KOTOPOMY II€pPeceKaroTcs
CeueHMUs TeTpasapa IJIOCKOCTAMM, MIPOXOAAIMMU uepe3 Mps-
mbie ST n BK u napaienabubiMu npsamoit AC, ecau AB =12 cum.

236. B mpaBuabHOIi Tpeyroabuoin nupamuge SABC touku E
u D — cepenuubl pebep SA m SB cooTBeTcTBeHHO. Uepes ce-
penuny O orpe3ka CE mpoBefeHa mpsaMasi, HapajjiejbHas IIPs-
Moit AD m mepeceKaromias MOBEPXHOCTbh NUPAMUALI B TouKe 7.
ITocTpoiite Touky T wm BbIUMcauTe AJUHY orpeska OT, ecuu
CE =8 cwm.



§ 3. CkpemuBaroniuecs mpambie

1. CkpemuBaromuecsa mpamsbie. Ecau aBe pasjawdyHble IpA-
MBbI€ JIEKAT B OJHOIM IIJIOCKOCTH, TO OHHM JH0OO IlepeceKaroTcHd,
Jub0 TapaJiienbHbl. B mIpocTpaHCTBe BO3MOMKEH U TPETUI CIIy-
yali, KOTJa He CYIIeCTBYeT ILJIOCKOCTU, B KOTOPOII JIeXKaT IBe
IIpsMBIE.

Hanpuwmep, eciu ABCA,B,C; — mupsamasd TpeyroJbHasa MIpU-
ama (puc. 98, a, 06), To nmpavble AA; u CB He mapajaelbHBbI
U He IepeceKarTcH.

Puc. 98

Onpenmenenue. /IBe mpsavMble HA3BIBAIOTCSA CKPEIUBAIO-
IUMNCH, €CJIU He CYIIeCTBYeT IIJIOCKOCTU, B KOTOPOH OHU 00e
JeKar.

BosMokHBI TpU ciryuas B3aUMHOTO PACIOJIOMKEHUA ABYX IIPA-
MBIX B IPOCTPAHCTBE:

1) npamvie nepecexaiomcs (UMEIOT OAHY OOIIYI0O TOYKY)
(puc. 99, a);

2) npamvie napannenvHsbl (JeKaT B OJHON IIJIOCKOCTH U He
nepecekaiorcsa) (puc. 99, 6);

3) npamvie ckpewusgaromcs (He CYIIECTBYeT IIJIOCKOCTH,
B KOTOpPOI oHU 00e je:xar) (puc. 99, 8).

2. [IpusHAK CKpenuBaOINXca MPAMbIX. [[0OKasKkeM TeopeMy,
KOTOpPAas IIO3BOJIAET BBIICHUTD, ABJISAIOTCS JIU IBe IPAMBIE CKDe-
ITUBAIOIIIMUCH.
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; L ,@.,.v_ .
Puc. 99

Teopema 1 (npusnakr ckpewusawuwuxca npamoix). Ecau
o0na u3 06yx npamvlx Jexum 6 HeKOmopou niocKkocmu,
a Opyzasa npamas nepecexkaem 3my NAOCKOCMb 6 MOYKe, He
npuHnadnesxdcauell nepeoil npamoil, mo IMmu npamvie CKpeu,u-
eéaroujuecs.

Puc. 100

JlokasaTesbCTBO.

1) Ilycts mpsmas a JIeXKHUT B ILJIOCKOCTH O, a mpsamasa b
ImepeceKaeT 9Ty ILIOCKOCTb B Touke O, He JeKalleil Ha IpaAMOi a
(puc. 100, a, 6). JoraskeMm, 4TO IpAMBIe @ 1 b CKpeIuBaIoIIye-
csd, T. €. He CYIIIEeCTBYeT IIJIOCKOCTH, B KOTOPOI OHM 00e JiesKarT.

2) Ilpenmosio:kuM, UTO IpsAMbIe a U b JiesKaT B HEKOTOPOU
miaockoctu . Torga IJIOCKOCTH [ MPOXOAUT uYepe3 IMPAMYIO d
u Touky O, a ciegoBaTeIbHO, COBIIAJAET C IJIOCKOCTBHIO O (Tak
Kak uepes3 MPAMYIO W He JEKaIylo Ha HeH TOUKY IPOXOAUT
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eIWHCTBEHHAs ILJIOCKOCTH). Ilonyumiaum, uTo mpsaMas b JIeRuT
B ILTOCKOCTH O, & 9TO IIPOTHUBOPEUUT YCJIOBHUIO TeopeMbl. Takum
00pa3omM, Hallle IPENIIOJOKEeHNEe HEeBEePHO, 4 3HAUUT, IIPSIMbBIE @
u b CKpemuBaionuecs.

Teopema moxasaHa.

Paccmorpum npumep. Ilycts ABCA,B,;C; — mnpamas Tpe-
yroabHas npusMma. Torga npambie AB; u BC ckpemnuBamoIiuecs,
Tak Kak mpsamas AB; mepecekaerT miaockoctb ABC B Touke A,
He Je:xalreii Ha nmpamoit BC (puc. 101, a).

Puec. 101

Samaua 1. Touku T u K nae:xar Ha pebpe CD, a Touku O
u E — ma pedpe AB Tpeyroabnoii nupamunsl DABC (puc. 101, 6).
Hoxkaskure, uro npsamble TO u KE cKpemniuBaioIiuecs.

HdorkaszaTenxnbcTBO.

IIpamas TK mepecekaer miockoctb ABC B Touke C, He Je-
sKaireii Ha upamoii OE, caemoBaresbHo, npameie TK u OFE ckpe-
muBaomuecda. 3gauuT, Touku 1T, K, E u O He JeXaT B OJHOM
mirockoctu. OTciona ciaexyer, uto npambie 70 u KE He nexar
B OJTHOM ILJIOCKOCTH, T. €. ABJAIOTCA CKPEIMBAIOIIIUMUCH.

Teopema 2. Uepes kaxndyio u3 06yx CKpeuwu6arowuxcsa
npamuvlx npoxodum eduHCMeEeHHAs NIOCKOCMb, NAPALLelb-
Hasa Opyzou npamoi.

HokasaTeabcTBO.

1. /Joxasameavcmaeo cyu,ecmeo8aHus nNaA0CKOCMU.

IIycts @ u b — ckperquBaloinuecsa npambeie (puc. 102 a, 0).
JokaskemM, 4TO yeped MPAMYI b IPOXOAUT ILJIOCKOCTH, THapaJ-
JenbHasaA npaMon a. Yeped kKakyo-iub6o Touky O mnpamoii b
IIPOBElEM NPAMYIO ¢, IapajenbHylo mpamoir a. Ilycts o —
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IIJIOCKOCTHh, IIpOXOogdIllasd dYepe3 IIpAMbIe b u c. Tak Kak
opaMad a He JIeXXHUT B IIJIOCKOCTH Ol U IIapaJjijejibHa HpHMOﬁ c,
nemameﬁ B 9TOH IIJIOCKOCTH, TO IIpAMad a IlapaJijejibHa IIJIO0C-
KOCTHU .

a) 0)
Puc. 102

2. llokazamenvcmeo eduHcmeeHHOCMU.

IImockocTs O — eqUHCTBEHHASA TJIOCKOCTH, IPOXOAAIIAA Ue-
pe3 mpamyo b m mapaJsiesbHad NpAMON a. lelicTBUTENBHO,
aobasg mpyras IIJIOCKOCTb, IIPOXOAAINAas dYepe3d NIpAMy b,
mepeceKkaeTca € IPAMOII ¢, a CcJeJoBaTeJbHO, IIepeceKaeTcs
U C IapaJijIeJIbHOU el IPSIMOM.

3anmaua 2. Touka O — cepenunHa pebpa SA TpeyroJbHON IH-
pamunbel SABC. IlocTpoiiTe ceueHMe MUPAMUIBLI ILJIOCKOCTBIO O,
npoxonsaIei yeped npamyo OC u mapajieabHON mpamoirt AB.

Pemenwne.

IInockocts O mpoxomuT uepe3d TOuky O, IPUHALIEKAITYIO
mirockoctu SAB, u nmapajienbua npamoinn AB « (SAB), caenoBa-
TeJbHO, OHA IIepeceKaeT MJIOCKOCTh SAB 1o mpaMoi [, ITpoxons-
mieid uepes Touky O m mapasiienbHoll nmpamoir AB. Ctpoum ToOU-
Ky F=INSB, rnell AB u O € l. I110CKOCTB 0. IepeceKaeT I'PaHb
SAB 10 otpe3ry OF, a rparau SAC u SBC — 1o orpesxam OC u CF
cooTBeTcTBeHHO. Tpeyronbuuk COF — ceuenne nupamunbl SABC
ILJIOCKOCTBIO () (BBIIOJHUTE PUCYHOK CAMOCTOSATEIBHO).

3amaua 3. Touku P, T u E npuHaIIeXaT COOTBETCTBEHHO peod-
pam AB, SC u AS tpeyroasaoit mupamunsl SABC. IlocTpoiite ce-
YyeHUe IUPAMUIbI IIJIOCKOCTBIO O, TPOXO0sAIeii uepes mpamyio PT
u napaJuienabHon npamvou EC.
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Y

a)

Puc. 103

Pemenue.

1) IInmockocTh O MPOXOAUT Ueped TOUKY 1T ¥ mapaJiejabHa
npamoii EC, ciemoBaTejbHO, OHA IIepeceKaeT ILIOCKocTh SAC
0 IPSIMOM, IPOXOIAIell yepe3 TOUKY T m mapaLiebHON IIpA-
moii EC. Iloctpoum Toury X,;=1LNSA (l|| EC, Tel). Torma
ILJIOCKOCTh (L mepecekaer rpadb SAC mo orpesky TX;, a IrpaHb
SAB — mo orpe3ky X;P (puc. 103, a).

2) Ctpoum Touky X,=X,T NAC (Touxa X, JE€XKHUT B CEKY-
et maockoctu) (puc. 103, 0).

3) Haxogum Ttoury X;=X,P N BC. CeKymiasg IIJOCKOCTh
nepecekaer rpanum ABC um SBC mo ortpeskam X P um X;T
cooTBeTcTBeHHO. Takum o6pasom, 4eThIpexXyroabHuK X PX ;T —
nckomoe ceuenue (puc. 103, 8).

Bonpochbl n 3apaium K § 3

237. Ilpamada [ JieKUT B IJIOCKOCTH O, a npAmasa b mepece-
KaeT IJIOCKOCTH (L B TOUuKe A. BepHo Ju yTBep:KIeHUe, UTO IpPA-
MbIe | 1 b cKpeluBaoIeca?

238. Touku A, B u C mpuHaAJexKaT ILJIOCKOCTH O M He Je-
JKaT Ha OJHOH IMpPAMOM, Touka D He IPUHALIEIKUT ILJIOCKOCTH Cl.
CKOJIBKO IIap CKPEIUBAIOINXCA IPAMBIX OIPENeIAT TaHHbIe
TOUKI?

239. Bepuo su yTBep:kIeHUHE, UTO IBE NIPAMBIE ABJIAIOTCA
CKPEeIMBAIOIUMUCS, €CJIN OHU JIeKAT B PA3HBIX IJIOCKOCTAX?

240. ABCA,B,C, — npamas TpeyroJybHasa npusma (puc. 104, a).
a) Bepno sz yrBep:kaeHme, uto npamele AB u CB; ckpemuBao-
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mmeca? 6) Hokamkure, uro npamble A;C; u CB ABIAIOTCA CKpe-
muBamIinuMuca. B) HaszoBuTe KaKyo-aub0 MPAMYIO, KOTopas
ABJAeTCA CKpeluBamwlelica Ajad npamoil BB;.

241. ABCD — rTpeyrojbHad NOUpaMuUAa, TOUKa F JIEKUT
Ha pebpe BC, O€ AD (puc. 104, 0). a) BepHo Jsu yTBep:KIe-
HUe, uTo mpsavble AD u BC ABAAIOTCA CKPEIUBAIOIUMUCH?
0) Iokaxkure, uto mpamble DF u AC SBIAOTCA CKpeIuBaio-
mumucsa. B) IIpuBenure npuMepbl IPAMBIX, KOTOPHIE ABIAIOTCA
ckpernuBapmumMuca ajada apamoin CO.

242, ABCDA,B,C,D; — mupAMOYTOJbHBIA IapaJijesenuiiesn
(puc. 104, 8). a) Hoxaxxkure, uto npambie DC; u CB; cKpeIu-
Baroruecs. 0) Bepuo su, uro mpambie B;C u AD mepecekaioTcsa?
B) fABnarorca sgu npavbie BC u DC,; CKPeniuBaOITUMUCT ?

= vmﬁ  ; ?~..B, 5 3
Al» B : 1. \|\\1 'Cl
4 — D,
SRR F P
s C
: \

I \
A > B A C Bu__l/-_AC
el OD 4 D
a) 0) 8)

Puc. 104

243. ABCA,B,C, — mpamas TpeyrojbHasa mpusma, Touka O
Je:xut Ha pedpe CB. a) Bepuo su, utro npambie AB u C,0 ckpe-
muBarwiIueca? 0) Iokaskure, uro npambie AC u C,0 ckpeuiu-
BaloIuecsd.

244. IIpamoyroabauku ABCD u CDEK mHe JeXaT B OIHOM
miockoctu, O € CK, X € CBu M € CD (puc. 105). a) Ycranosure
B3auMHOe pacmoJiodkeHne npambix OX u ME. 0) Ilepecekarorca
au upsambeie CD u OX? B) Bepno su, uto npsameie OX u KE ckpe-
HuBaoIuecs?

245. Touxka O He JeXHUT B ILJIOCKOCTH IIapajljieiorpam-
ma ABCD, a Touka T — cepenunHa orpe3ka OB. a) [loxaxxure,
uyro mpamblie OA u BD ckpemuBartomuecs. 0) Ilepecexarorcs
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au npambie TC u BD? B) YcTaHOBUTE B3AUMHOE PACIIOJIOMKEHUE
npambix AO u TC.

246. Ha pucyuke 106 wusobpasken Ky6 ABCDA,B,C,D,.
a) Mokaxure, uto mpsambie BA; u AC ckpermuBaroiiuecs. 6) BepHo
au, uro npameie BC u DC, mepecekaioTcs? B) YCTaHOBUTE B3a-
UMHOe pacmoJiokenue npambix A;B u DC,. r) OxapaKkTepusyiiTe
B3aMMHOE pacIiojioskeHue npambeix A;B u D,C,.

4 N
; N ‘B \‘\ Clv

A cl [ :‘ \ |

\\ \

. \ \\
7 e |
D C k A “/‘)—’:‘ ::\ 2
iy Yo
Puc. 105 Puc. 106 Puc. 107

247. ABCDA,B,C,D; — Ky06. a) Bepuo Jsu, uro npsamvsie DB
u CD,; ckpemuBatomnueca? 6) Ilepecekatorca sau mnpsambie AC
u DB,? B) Bepno au, uro npambie DB; u KT nexar B OZHOU
mirockoctu (Touka K — cepemuna pebpa B,C,, a Touka T —
cepenuna peopa DC)?

248. ABCDA,B,C,D; — napannenenuinen (puc. 107). a) Bepao
au, uro npambie OA; u T D napannensubi? 0) Ilepecexkatorcs au
npavble BD; u TD? B) fBnarmrca au npambie OA; u CC,, TD
u CC, cKpeIuBaIIuMuca?

249. DABC — Ttpeyrouabuas nupamvmuga. Touku K, T u E —
cepenuubl pedep AD, CB u DB cOOTBeTCTBEHHO. a) BrisicHuUTe,
KakK pacmoJjokeHbl npambie AD u CB. 6) Bepuo jgu, uto mps-
mbie AE n KT nepecekaiorcsa? B) CKOJBKO IIap CKPEIIUBAIOIINX-
CA MPSAMBIX OIPEAEA0T BePIINHBI TUPAMUIBI?

250. IIpavbie a u b mapajjieJbHBI, a IPAMad C IIepeceKaer
OpAMYIO a U He IepecekaeT npamymo b. [lokamure, 4TO mpAMbIe
b u ¢ cKpeluBaIIecs.
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251. ILmockocTu O 1 B ImepeceKaroTCA MO IPAMOM m, a Ips-
Mas a IepeceKaeTr IJIOCKOCTH O U [3 COOTBETCTBEHHO B TOUKAX
A u B, He jgexamnux Ha npamoir m (puc. 108). Tokaskure, 4TO
IPsIMbBIE M U @ CKPEIUBAIOIINeCcsHd.

Q

Puc. 108 Puc. 109 Puec. 110

252, [TaHBI cCKpeIuBaloniuecsa IpAMble a U b, Touku A u B
JeKaTr Ha npAMo# a, Touku C u D — wa npamoi b. [okaxure,
yro npambie AC u BD cKpemniuBaioIiuecs.

253. IIpamasa m mepeceKaeT IIJIOCKOCTb, B KOTOPOM JIEXKUT
napaJjieaorpaMmm ABCD, B Touke A, O€ m, T € m (puc. 109).
a) YcraHoBuTe B3amMHOe pacmoJjoxkenme npambix OC u DT.
HatiTe o6ocHOoBaHUE oTBeTa. 0) Horkarkure, uro npameie AB u OC
cKkpeluBapmiuecsda. B) BepHo jsu, uro npambie T'D u BC mepe-
cexaorcsa?

254. Tlepecekaroluecs OpsAMbIe a U b JexKaT B MJIOCKOCTH O.
TIpsimas ¢ mapaJjiieibHA IPAMOM @ M HE JIEKUT B IJIOCKOCTH Ol.
Moraskure, YTO MPAMBIE b ¥ ¢ CKPEI[UBAIOIINECS.

255. ITpamas a nepecerkaet miaockocts ABC B Touke C. Touku
O u E ne:xat ua npamoii a, T € AB, K € AB (puc. 110). a) Bepho
au, uro npambie AC u OT mepecekatorcsa? 6) J[okamkure, UTO
npambie a u AB ckperuBaiomniuecda. B) OxapakrepusyliTe Baa-
uMHOe pacnoJioskeHne npambeix OT u EK.

256. Yepes Bepiuny A TpeyroabHuka ABC mpoBegeHa mps-
Mas a, napajuienbHas meauane CK 3TOro TpeyroabHHUKA, a de-
pes BepimHy B — mpsamas ¢, He JesKallas B ILIOCKOCTH Tpe-
yrojapHUKa. [[OKaKuTe, 4YTO MPAMBIE @ U ¢ CKPEIUBAIOIIAECs.
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257. ABCDA,B,C,D, — ry0, O € BC (puc. 111). a) [loka:xkure,
yrto npsambie C;0 u AB ckperuBalomniuecs. 6) BepHo au, uTo nps-
mbie D;C u BB, ckpemuBamorca? B) BepHo siu, uto npameie D,C
u C,0 mapannenbubi? [laliTe o60CcHOBaHIE OTBETA.

B, C IB1 S
A/ D, 4, : G
: T+
1 |
] |
P e L <
/ 7 ~S 0]
// /// \\\ A
A D A P c 5
Puc. 111 Puc. 112 Puc. 113

258. Touku T u K — cepenunbl pedbep AC u SB Tpeyrojb-
Hoit mupamuabl SABC cooTBeTcTBeHHO. IlocTpoiiTe ceuenue mu-
paMumbl IIJIOCKOCTBIO, Ipoxoxsdrieir uepes mpsamyoo CK u ma-
pannenbHOM mpamon ST.

259. Touxku T, O u P mpumanie:xxatr pebpam BB,, CC,, AC
TpeyronbHoii mpusmbl ABCA;B;C, coorBercTBeHHO (pumc. 112).
ITepeuepTuTe PUCYHOK B TETPaJb U IIOCTPOITE CE€UEHUE TMPUSMBI
IIJIOCKOCTBIO, IIPOXOAsAIeii ueped npamyio PO u mapaJiieJbHOR
npamoit CT.

260. B tpeyronbuoit npusme ABCA;B;C; touku T, O, E
u K — cepenunsl pedep C,C, CA, CB u BB; COOTBETCTBEHHO.
ITocTpoiiTe ceueHme NPU3MbI ILJIOCKOCTBIO, IIPOXOAAIIEIl uepes
npamyo TO u napaJjnenbHOr npsamoii EK.

261. B uerwipexyronbaoil nupamuge SABCD touka T — ce-
penuHa pebpa SB (puc. 113). IlepeuepTuTe PUCYHOK B TeTpPalb
U TIOCTPOMTE ceueHre MUPAMUIbI IIJIOCKOCTHIO, IIPOXOAAIIei ue-
pes nmpamyoo T'D u nmapajiaenbHoii npamoii AC.

262. B uernsipexyroabuoii nupamuge SABCD touku @ u P —
cepennubl pedep SB u SC cOOTBETCTBEHHO, a TOUKa R — TOuKa
nepeceuenusa auaronaseir AC m BD ocuoBanusa. IlocTpoiiTe ce-
YyeHNe MUPAMUIbI IJIOCKOCTBLIO, IIPOXOAAIIEH uepe3 npaMyio D@
" TapaJuiesbHou npsamon PR.



§ 4. Yroa Mexkay mpAMBIMU

JlioOble [Be IepeceKaloI[ruecs HpPsMbIe JIeXKaT B OJHOU ILJIO-
CKOCTU U 00pasyIoT UeThIpe HepasBepHYThIX yrJa. Ecau mepece-
Karoluecs IpsAMble 00pasyioT TyIbie W OCTPhIe YIJIbI, TO YIJIOM
MeXXJIy STUMU IIPSIMBIMHU Ha3bIBAETCS TOT, KOTOPBIN He IpeBoC-
XOAUT JII000# M3 TpeX OCTAJbHBLIX yIiaoB. Eciiu mepeceKaroluecs
OpsMble 00pa3yioT YeThIipe PABHBLIX YIJIa, TO YIOJ MEXKAY STUMU
npameiMu paBeH 90°. Yros o MeXIy ABYMs II€PECEKaIOI[IMICI
IpAMBIME yaoBJeTBopsAeT ycaoBuio: 0° <o < 90°.

Temeps BBemeM IIOHATHE YIrJja MeXKIY CKPEIUBAIONIUMU-
ca npaMbIMu. IlyeTs @ u b — [Be CKpeluBapIuecs MpsSMbIe.
BosbMeM mpouM3BONBHYIO TOUKY O; B IPOCTPAHCTBE W IIPOBEIEM
yepes Hee OpsAMbBIe a; U b,, mapajjeJbHble MPAMBIM @ U b co-
OTBETCTBEHHO. Y2a0M Men0y CKPeWUBAIOUWUMUCL NPAMbIMU A
u b Haszvieaemcsa yzoa mexncdy nNOCMPOCHHLIMU NepeceKaouLumu-
csa npamvimu a, u b, (puc. 114, a).

by
by
01 ol

) a;
02 Oy

ar

a) 0) 6)
Puc. 114

JokaxkeM, YTO yroJ Me:KJy CKPEIIUBAIOIIUMUCA IPAMBIMU
He 3aBUCHUT OT BbIOOpa Touku O;. Bosbmem Jt00yi0o APYryro TOY-
Ky O, u mpoBeneM uepes Hee IPAMBIe d, U b,, IapajjieJbHbIe
OpAMBIM a 1 b cooTBeTcTBeHHO. IIyCcTh yroa Mexay IpaMbIMU @4
u b, paBeH (;, a YroJl MeXKIYy IPAMBIMU Ay, U by, PABEH Oly.

Ecaun nmpawmerie a4, by, ay, by, 1€:KaT B O4HON JIOCKOCTU, TO II0
CBOICTBY HAKpPECT JIesKAIIUX YIJIOB MPU IMapaJlIeJbHBIX IPAMBIX
oy =@ =0, (puc. 114, 0).
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IIycts Tenmeps mpsamble a, u b;, mepecekariIeca B Touke O,
JeXaT B OOHOM TJIOCKOCTH, a MpAMbBIE A, U by, IIepeceKaronie-
ca B Touke O,, — B npyro#l miaockoctu (puc. 114, ). Bossmem
Ha OpAMBIX @, b; U a,, b, Touku A;, B, u A,, B, Tak, 4TO-
61 LA,0,B, =04, a yerbipexyroiabuuru A,A,0,0, u B;B,0,0,
opmu mapasuiesnorpammamu (0.4, = 0,4,, 0.B;=0,B,). Torga
YeThIPEeXyTroabHUK A;B,B,A, — mapananenorpamm (B;B,;=0,0,,
B,B, | 0,0,, AA,=0,0,, AA,| 0,0, 3maunr, B;B,=AA,,
BB, || A A,). Orcooga caemyer, uro A;B,=A,B,.Takum o0pa-
30M, Tpeyroabuuku A,;0,B; u A,0,B, paBHBI II0 TPEM CTOPOHAM.
W3 paBeHCTBaA 9TUX TPEYTOJLHUKOB CJELYET, UTO Ol = Olg.

W3 onpenenenus yriia MeXy CKPEIIUBAIOIIUMUCA TPAMBIMU
ciaenyer, 4uTo OH He mpeBocxoxut 90°.

Yros Mexay mapasiieSbHBIMU IPAMBIMU cUUTaeTcs paBHbIM 0°.

[IBe mnpsaMBbIe HA3BIBAIOTCA B3AUMHO NEPneHOUKYLAPHbLUU
(nepnendurynapHsvimu), ecaud yroja Mexxay HuMu paBeH 90°.
Eciu nmpavasa a nmepneHguKyasapHa mpaMmoi b, To nuiryT a L b.

W3 ompenenenusa cienyer, 4TO IMEePIEHAUKYJIAPHbIE IPAMBIE
MOTYT IlepeceKaThbCs, a MOTYT OBbITh CKPEIUBAIOIIIMUCH.

s HAXOMKIEHUA yIja MeXXIy OBYMsS NTaHHBIMU CKpeInBa-
IOIIUMUCA IPAMBIMA @ WU b MOXHO B3ATH HA OSHOUN M3 HUX, Ha-
IIpuMep Ha IPAMOU @, HEKOTOPYIO TouKy O U B ILJIOCKOCTH, OIIpe-
neJsieMoil IpaMoii b u Toukoit O, nmpoBecTu uepes TOUKy O mps-
Myio by, mapaJjenbHylo npamoit b. Torma yroa Mexay npAMbIMU
a 1 b, paBeH yriy Me:KAy CKPeINBAIOINIMMUCT IPAMBIMU @ U b
(puc. 115, a).

D B,

b

G

A

a) 0) 6)
Puec. 115

Hanpumep, mycts Ha pebpe DB TpeyroibHOW NHUPaAMUIBI
DABC Basrta Touka T (puc. 115, 6). Torga yrom mMe:kay ckpe-
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muBalomuMuca npaMbiMu BC u AT paBeH yrily Me:KOy Ips-
moit AT u mpamoii TF, KoTopas IPOXOAUT uepes TOUKy T u ma-
panaenbHa npamoii BC B miaockoctu BDC.

Paccmorpum emre mpumep. IlyecTh B mapasiesenumnene
ABCDA,B,C{D; Tourka O — TOuKa IlepeceueHUs AuaroHauei rpa-
Hu A;B,C,D,, a Touka F — Touka IepeceueHUs AUarOHAJIEH
rpauu AA;B;B. Yron MemXIy CKpPEIUBAIOINIMMUCA HPAMBIMU
C.D u OF paBeH yray mexnay npamoii OF u mupsamoii OK,
npoxopadAIei B maockoctu C;DA; uepe3d Touky O m mapajjieib-
HO¥ mpamoit C,;D (puc. 115, 8).

3amaua 1. B Tpeyroabuoit nupamuge SABC Touxka D mpu-
Hagae:xxut peopy SC, a Touxka O JeKUT BHYTPU TPEYTrOJbHUKA
ABC. Tlocrpoiite yroa me:xkay npambiMu SO u BD.

B, F G
| A
A] I : \\Dl
BN 0/ [N~
A e D
6
9 Puc. 116 )

Pemenue.

1) PaccMOTpuM TJIOCKOCTEH O, MPOXOIAIIYIO Uepe3 IIPAMYIO
DB u tourky O (puc. 116, a).

2) CeuenueM MUPaMULBI IIJIOCKOCTHIO O SIBJIAETCS TPEYTOJIb-
HuK DXB (X =BO N AC).

3) B mnockoctu DX B uepes Tourky O nposBegem npamyio OT,
napaJjieabHyio npamoit DB. Torga yroa SOT uCKOMBIHA.

3amaua 2, B IPSAMOYTOJHLHOM napaJiieJenuiene
ABCDA,B,C;D; AB=1 cm, AD =2 cm, AA; =1 cm. HatiguTe yron
mexny npameivu A F u DK, rae touku F m K — cepeguHBI pe-
6ep B;C, u AD cOOTBETCTBEHHO.

Pemenue.

I. Ilocmpoenue uckomozo yezaa.

1) PaccMOTpuM TJIOCKOCTBH O, MPOXOJAIIYIO Uepe3 IPAMYIO
A,F u toury K (puc. 116, 0).
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2) IInockocTh O TPOXOAUT ueped mpAMyio A;K, mapajieib-
HyIo maockoctu rpanu BB,C,C (tak kak A,K | B;O, rge Touka
O — cepenuaa pebpa BC), a ciemoBaTeslbHO, HepeceKaeT 3Ty
rpaHb O OTPE3KYy, ImapajuiesbHOMy npamoi B;0, T.e. mo or-
pesky FC.

3) Ceuenme mapaJijiejienuiiefia MJIOCKOCTHIO (L €CTh YeThIpPeX-
yronbHUK KA;FC, KOTOPBIHA ABJSETCA MapajjiejorpaMMoM (Tak
kak A;K =FC, A,K | FC). Cnemosarenbno, KC | AF. Orcrona
caenyet, uTo yroa D;KC MCKOMBIii.

II. Haxoxcdenue zpadycroil mepvl yzaa.

1) Yron D,KC naiigem u3 tpeyroabuuka D;KC.

2YANKDD,=/ACDD, (DK=DC, <LKDD,=/ZCDD,=90°,
DD, — obmasa cropona), AKDC =/ ACDD, (DK =DD,, DC — 06-
mas cropona, Z KDC =/ CDD, =90°). Orcoza ciaenyer, 4To Tpe-
yronsHuK D;KC paBHOcTOpoHHUI. 3Hauut, £ D;KC =60°.

OrBeT: 60°.

3amaua 3. SABC — rterpasap. Touku F u K — cepeguHbI ero
pebep AB u AC coorBeTcTBeHHO. HaliiuTe KOCMHYC yrjia MEXKIY
npavmeiMu SF u BK (puc. 117).

a)
Puec. 117 Puc.

Pemenue.

1) B mnockoctu SFC uepes Touky O =BK N FC upoBemem
npavmyo OD, napannenbuyio npamoir SF. Torga yrom DOK wuc-
KombIiii. CoeguHuM TOuky D c¢ Toukoii K m HaligeM KOCHUHYC
yriia DOK rtpeyroabuuka DOK. [Ina HaxoXKIeHUS KOCUHY-
ca yriaa DOK BBIUMCINUM IJWHBI CTOPOH Tpeyroabuuka DOK
¥ BOCIHOJIb3YEeMCs TeOpeMoil KocumHycoB. IlycTh mamHa pebpa Te-
Tpasapa paBHa a, £ DOK =x (puc. 118, a, 0).
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2) B rpeyronbauke DKC (CD= %CS = %a, CK = % ,
2

ZKCD =60°) DK*=CK®+CD*~2-CK - CD cos 60°, DK’ = -

2 2

4a 2a |, a 1 2 _ 13a

+ — . Y .2 l)K = .
9 2 3 2 2’ 36

3) B Tpeyroasauke SFC OD || SF, OC

+

% FC, cinemoBareib-

-2 — 2 [qp2 _ 2 _ 2, a3 - a
HO, OD—gSF—§ SA® — FA 3 3 R
- a —lpgg=1.a3 _
4) B Tpeyroapauke DOK (OD 73 OK 3BK P
_aJ3 2= OD? 2_9.0D- 18a* _ a® | 8a° _
—6)DK—OD+OK 2-0D-OK cos x, 36 " 3 +36
a ., a3

cos x. Orcrozma cos x = %

e

.1
OrBerT: 5
Bonpochbl u 3agaun K § 4

263. Kakoii yroys HasbIBaeTCsA YIJIOM MeXKIY CKPeIUBaIOIH-
MUCS TIPAMBIMU?

264. IIycTs a m b — ckpemuBapIuecda IpAMbIe, a IpaMad b,
nmapaJjiejabHa IpAMoit b. BepHo Jiu yTBEp:KIeHNE, UTO YIOJ MEXK-
Iy IPAMBIMHU @ U b paBeH yriIy MeXAy ONPAMBIMU @ U b,?

265. Yroa mexay npaMbeiMu a u b pasex 90°. BepHo ju, uTo
npsAMble @ U b mIepecekamTCa?

266. IIpavsbie a u b ckpertuBalomniuecsa. I[Ipamas [ TpoxoguT
yeped Touky O € a, mapajjejbHa IPAMON b 1 obpasyeT ¢ Ips-
MO# a yroJ, paBHBIA 3. BepHO /M, 4TO YIroJ MEKIY NIPAMBIMI
a u b pasen [?

267. DABC — Tetpasap, Touku O u F — cepeguHbl pe-
6ep AD u CD cooTBeTCTBeHHO, OTpe3ok TK — cpemHssa JUHUA
TpeyroabauKka ABC (puc. 119, a). a) Uemy paBeH yros MexXKIy
npavmbiMu OF u CB? 6) BepHo Jau, UTO yroJa Me:XKIAY TPAMBIMU
OF u TK pasen 60°? B) Uemy paBeH yroa me:xay npavmbeimu TF
u DB?

268. ABCDA,B,C;D, — npaMOyroJbHBIH IapaJjesenuIlesn,
Touku O m T — cepenunbl pebep CCim DD; cOOTBETCTBEHHO
(puc. 119, 6). a) Bepuo Jju, uTOo yroa MmMe:xay mapAMbiMu AD



90 NnaBa 2,§4

u TO paBen 90°? 6) Uemy paBeH yroJa Mexxay mpAMbiMu A;B;
u BC?

269. ABCDA,B,C,D; — xy6 (puc. 119, 8). a) Bepuo su, uTo
yron mexnay npambivMu A;B u C,D pasen 90°? 6) Haiigzure yrosa
mexkay npambeiMu B;O u C{D. B) BepHo su, 4TO yroa Mexxay mps-
mbiMu ACu C{D paBen 45°?

D

a) 0) 6)

Puc. 119

270. ABCDAB,C,D; — ry6, Touka O — TOUYKa IlepeceueHus
nuaronases rpauu DD,C,C. a) Halimure yrom Mexay IPAMBIMU
A,0 u AB;; 6) Bepno su, uro yroa mexay npambiMu A;0 u KT
(rouku K u T — cepenunbl pedep AA; u AD COOTBETCTBEHHO)
pasen 30°?

271. JIa kBaapata ABCD, BCKT m TupsaMOyTOJbHBIN Tpe-
yronbHuK ABT (LABT =90°) pacmoJyio}keHbI B ITPOCTPAHCTBE
TakK, Kak nokasano Ha pucyHke 120. Touku P u O — cepenu-
HBI 0TPe3KoB AB u BC cooTBeTcTBeHHO. a) Haiigure yrom mesx-
ny npambeiMmu PO u DK. 6) BepHo s, UTO yroa Me:xAy NpsA-
vmbiMu TC u DK pasen 90°? B) Hailigure yrosm Me:KAy HIPAMBI-
vmu AT u KF, rome Touka F — TouKa IlepeceuyeHUs AuaroHajen
KBagpata ABCD.

272. B npoctpaHcTBe mambl KBagpaT ABCD u TpeyrolbHUKN
ABO (£LABO =90°) u CBO (£CBO =90°), BC = BO. a) Bepuno iu,
yro npsambie BO u DC B3auMHO NeprIeHAuKYyIApHbI? 6) Haiigure
yron me:xkay npambiMu AC u KT, rne K u T — cepeguHBI OT-
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pesxoB BO u BC cooTBeTcTBeHHO. B) UeMy paBeH yrojl MeKIy
npsambiMu BD u OC?

273. ABCDA,B,C,D; — xy06. Touku K, F u T — cepeauusl
pebep AB, D,C, u BB coorBercTBeHHO (puc. 121). a) BepHo nu,
uyro npambie A;T u DF B3auMHO IePIeHAUKYJAAPHbI? 6) Hemy
paBeH yroa me:;xay npambiMu AB u CC,? B) Berunucanure KOCHHYC
yraa mexnay npambeimu A;K u B,F.

y Al i i Dl F

R \\ s‘IT

"/ B (0] " :B

Yy ¢ /\/'77‘ - C
& -
Puc. 120 Puec. 121

274. B mpamoyrosmrHoM mnapasenenunene ABCDA,B,C,D,
AB=1cwm, AA; =1 cm, AD =3 cm. Touku F u K ne:xxar Ha pebpax
B,C; u AD rax, uto B;F:B,C,=2:3, AK:AD=1:3. Hatinure
yron mexny npameimu A F u D K.

275. SABCD — mpaBujbHas UYeThIPEXyroJibHAs THUpPaMUuIa,
IIVHA KaKIoro pebpa KOTOpoil paBHaA a, Touka F — cepeguHa
pebpa SC (puc. 122). a) Haiigure yroa mexxkay npambiMu AB
u SD. 0) IlepeuepTuTe PUCYHOK B TeTpanab. IlocTpoiiTe yrou
mexxay npameiMmu DF u AC, maiiguTe STOT yTroJ.

276. B mpaBuibHOII ueThIpexyrosbHOI nupamuze SABCD
IAWHA Kakgoro peopa pasHa a. Touka K — cepemuHa pe6-
pa SA. IloctpoiiTe yron mexknay npambeimu AD, CK u maiigu-
Te ero.

277. SABC — Terpasap. Menuausl rpanu ABC mepeceKaioTcs
B Touke O. Touku P, E u D — cepenunnl pedep SC, SA u SB
coorBeTcTBeHHO (puc. 123). a) Hatigure yrosm mMe:xay OpAMbIMU
BC u PE. 6) IlepeuepTuTe pucyHOK B TeTpaab. IlocTpoiiTe yrosa
mexay npaMmbeiMu BC u OD, HayiguTe 3TOT YTOJI.



92 NnaBa 2,§4
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OrCPELY g te

A F D

Puc. 122 Puc. 123 Puc. 124
278. B rerpasape SABC Touka O — TOYKa IepeceveHus
menuaH ocuoBanus ABC, a Ttouka D — cepenmua pebpa SB.

Haiigure yron mexnay npavmbiMu AC u OD.

279. B rky6e ABCDA,B,C,D, touku F u T — cepenuHbI pe-
6ep AD u CC, coorBercTBeHHo, DK :DB,=2:3, O=ACN BF,
K € B,D (puc. 124). a) Horaxure, uro npambie OK u D,T B3a-
UMHO TEepHeHAUKYJIAPHBLI. 0) Haligure yron MesKay HIpAMBIMU
OK un DC. B) Haiimure yron mexkay npavbimu OK u A, D.



§ 5. IlapanebHOCTH IJIOCKOCTEMH

1. IIpusHak mapajIeJIbHOCTH ILIOCKOCTei. B manHOM mapa-
rpage paccMOTPUM CBOMCTBA IMapaJlJIEJIbHBIX IJIOCKOCTEN.

Onpenenenue. /[Be mI0CKOCTH HA3HIBAIOTCA IapPAJLIeb-
HBIMH, €CJIM OHU He IePEeCeKar0TCd.

IIpencraBienue o mapaJiebHBIX IIJIOCKOCTSAX OAIOT, HAIIPU-
Mep, IOJ ¥ HOTOJIOK KOMHATHI, IIOBEPXHOCTH II0JIA W CTOSIIEro
Ha HeM CTO0JIa, IPOTUBOIOJOKHEIE CTEeHKU ITKadoB U AP.

Ecnau gBe IJIOCKOCTH O M [} mapajieJbHBI, TO OumyT o | B
u roBopaT: «ILJI0CKOCTs O mapaJijiesbHa IJIOCKOCTH [3».

Teopema 1 (npusHak napannesrbHOCMU nNJaOCKOCmell).
Ecau dee nepecexaruueca npamvie 00HOI NIOCKOCMU COOM-
6emcmeenHo napannenivHv. 06ym npamvim OpYyz0i NIOCKO-
cmu, mo amu NAOCKOCMU NAPALLeLbHbL.

Puc. 125

JlokasaTesbCTBO.

ITycTh gaHBI ABe ILUIOCKOCTH O U . B miockocTu o jeskar
mepecekarmuecsa B Touke O mpsaMbele a U b, a B IJIOCKOCTH 5 —
npsaMele a, u b; Takue, uro a || a, u b || b, (puc. 125, a). 3ameTum,
YTO KaXKJasa U3 NPAMBIX a U b mapasaenbHa mwiockoctu B (a | B,
b Il B).

IIpeamosoKUM, 4UTO ILIOCKOCTH O W [3 He mapasjesbHbI.
IlycTs OHH mIepecekalTcsa mo mpamoi c¢. Torga IJIOCKOCTH O
IPOXOJUT Yepes MPAMYIO @, MapajIeJbHyI0 ILIOCKOCTH [3, U IIe-
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peceKaeT IJIOCKOCTH [} Mo mpsMOil ¢, cjiefoBaTeJbHO, IpAMad d
napaJjiaejabHa MpAMoii ¢ (cM. TeopeMy 2, § 2). AHAJIOTUYHO TLJIOC-
KOCTB O, IPOXOJUT Uepes MPAMYIO b, apajieJbHYIO IIJI0CKOCTH 3,
U TIepeceKaeT ee II0 NPAMOM ¢, 3HAUUT, IMpaMas b mapasiieabHa
IpAMO c.

Takum 06pa3oM, UCXOAA M3 MPEAIIONOKEHNS, TOJNYUUTIU, UTO
yepes TOUKy O TIPOXOAAT ABe MPSAMBIE @ U b, mapajyiesbHbIe IPs-
Mot ¢. Ho aT0 mpoTuBOpeunT Teopeme 0 TOM, UTO ueped TOuKy O
IIPOXOAUT €AWHCTBEHHAs NIpAMas, IapajljieJbHasd NOPAMOH cC.
CrnemoBaTesibHO, HaIlle IPEAIIOJIOKEeHNE HeBEPHO U ILJIOCKOCTU O
u [ mapajesbHbI.

Teopema morasaHa.

Teopema 2 (0 ceoiilcmee npomuoLeHauLux 2pareil napa-
aenenuneda). Ilpomueonexcawue zpanu napanienenuneda ne-
Ham 6 NapannienbHvlX NAOCKOCMAX.

HokasaTeJlbCTBO.

Hoxkaxxem, Hampumep, uto rpanu AA,B;B u DD,CC
napannenenunena ABCDA,B,C,D, ne:xar B mapaJjeIibHBIX ILJIO-
ckoctax. Tak kax ABCD — mnapamienorpamm, 1o AB || CD.
YerpipexyronbHuk AA;D;D — mnapaJjiesorpaMM, CJeI0BaTeb-
HO, AA, | DD,. Takum o0pasoM, [Be IIepeceKaroluecsa Ips-
Mble AB m AA, TIJIOCKOCTH, B KOTOPOM Jie;KUT rpaub AA,B;B,
COOTBETCTBEHHO IapajienbHbl HpaMbiM DC u DD, TJI0CKO-
CcTHU, B KoTopoiu jexxut rpaub DD,C,C, ciemoBaTesbHO, IO IPU-
3HAKy NapajlyIeIbHOCTU YKa3aHHBIE IIJIOCKOCTH IIapaJijiebHbI
(puc. 125, 0).

2. CpoiicTBa mapaJjiIeJBHBIX ILIOCKOcTeil. Paccmorpum He-
KOTODbIe CBOMCTBA IIapajieIbHbIX IIJIOCKOCTEM.

Teopema 3 (0 npamblx nepeceuenus 08YxX naApaslesbHbLX
naockocmeil mpemuveil naockocmvio). Ecau deée napannenvhule
ni0CKOCmMuU nepeceienb. mpemuvell, mo npamvle Ux nepeceie-
HUA napannenvHsvl mexncdy coboil.

HHokasaTesbCTBO.

IIycts o0 u B — mapajiieibHbIE ILJIOCKOCTH, KOTOPBIE Iepe-
ceKaeTr IJIOCKocTh Y (puc. 126, a, 6). PaccmoTpum mpsmbie a
u b, TT0 KOTOPBIM TLJIOCKOCTH Y II€PECEeKAeT IIJIIOCKOCTH O U [3 COOT-
BeTCTBeHHO. JlokaxkeM, uTo a || b. J[efiCTBUTEIbLHO, 9TU MPAMbBIE
JIEXKaT B OJHOM IJIOCKOCTHY Y U He mepecekaiorcA. Eciau Obl mp4-
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Mble @ U b TepeceKasinch, TO MX OO0Iasd TOYKA IPUHAIJIEKATIA
OBl IJIOCKOCTAM O U [3, 4ero GLITHL He MOKET, TaK KaK II0 yCJO-
BUIO OHU IapaJiiejbHbI. TakuMm oOpasom, HpaAMBIe a U b jexar
B OJHOM ILJIOCKOCTH U He IlepeceKaroTcs, T. e. a | b.

Puc. 126

3amaua 1. Touku P, T u E — COOTBETCTBEHHO CepeIUHbI
pedep AA,, A;B, u DD, mnapannenenunema ABCDA,B,C,D,.
ITocTpoiiTe ceuernne napajeaennnena IJIOCKOCThIO, IIPOXOOAIIIe
yeped Touku P, T u E. Kakas ¢purypa moJyduTCcs B CeUCHUU?

Puc. 127

Pemenwne.

1) IInockocts PTE mepecerkaet rpanu AA;B;B u AA,D,D mio
orpeskam PT u PE coorBercTrBeHHO (puc. 127, a).

2) Ilnockocts rpauu DD,C,C mapaJienbHa IIJIOCKOCTA T'PAaHU
AA,B;B, cinemoBaTesbHO, CeKyIasa miockocTb PTE mepecekaeT
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miockocTh rpauu DD, C,C no nmpamMoii, mapajieabHoi npamoi PT.
Crpoum tourky X =1 N D,C, (L | DC,, E € 1) (puc. 127, 06).

3) Yernipexyroabauk TPEX — wuckomoe ceuenue. Tak
xkak PT | EX, PT= %AB1 = %DC1 =EK, TO 4eThIPeXyTOJbHUK

TPEX — mapaJjutenorpamm (puc. 127, 8).
Teopema 4. Ompe3xu napanrienrvHbvlx LPAMbLX, PACTLOJLO-
JHceHHble Mmencdy NapanieibHblMU NAOCKOCMAMU, PAGHBL.

<\
S\
%
a) 0)

HokasaTemrbCcTBO.

IIycts AB u CD — oTpes3Ku HapaieIbHbIX MPAMBIX a 4 b,
PACIIOJIOMKEeHHbIE MEKIY IapajlieJbHBIMU ILIOCKOCTAMMU O W 3
(puc. 128, a, 0). Horkaxkem, uto AB =CD. Ilnockoctb Y, IIpoO-
XOoAAIaA uepes mapaJijiejbHble IPAMbBIE @ U b, IepeceKaer ILJIo-
cKocTu O u [ mo mapasuienbHbIM npavmbiMm AC u BD (Teopema 2).
CiemoBaTesibHO, ueThIpexXyroabHuk ABCD — mapaJjiiejiorpaMM,
TaK Kak B HeM IPOTHBOJIEKAIIMEe CTOPOHBI IIOTAaPHO Hapajeib-
HBI. B mapaJsienorpaMMme IIPOTUBOJIEKAIIIME CTOPOHBI PAaBHBI,
suauut, AB =CD.

Teopema mokxasaHa.

3amaua 2. J[oKaskuTe, YTO ecju mpaAMas [ mepeceKaeTr ILIO-
CKOCTh O, TO OHA IIepeceKaeT JIOYIO IJIOCKOCTD [3, mapasjesb-
HYyI0 IJIocKocTu . IIpoBenmTe MOKA3aTEIHCTBO CAMOCTOATEIHHO.

Teopema 5 (0o cywecmeosarnuu eduncmeeHHoll NAOCKOCMU,
napannenvroil. 0anHOl NAOCKOCMU U npoxodauseil yepe3 mouKy
ene ee). Uepe3 mouky, He nexcawyro 6 aHHOU naAo0CKOCMU, NPO-
xo0um e0UHCMEEHHAA NAOCKOCMb, NAPANLLeLbHAA OAHHOU.
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i

a) 0)
Puc. 129

I. [Jokxasameavcmeo cyu,ecmeo8arHus nNaA0CKOCMU.

1) Ilycts Touxa O He JIEXKUT B [JAHHOU IIJIOCKOCTHU Ol.
Paccmorpum B miockocTu O Kakme-snbo JBe IepeceKarommecs
npsmMsbie a u b (puc. 129, a, 0).

2) IIposegem uepesd Touky O npAMbie a; 1 by, mapajjaeabHbIe
OpAMBIM @ M b COOTBETCTBEHHO.

3) PaccmoTpuM ILIOCKOCTH [, MPOXOIAIIYIO Uepesd IPsIMbIe d;
u b,.

4) TlnockocTh B — MCKOMAasA, TaK KaK OHA MPOXOAUT Uepes
Touky O M IO MPU3HAKY HapajJIeJJbHOCTH ABYX ILJIOCKOCTeIl Ia-
paJiiesbHA TJIOCKOCTHU Ol.

II. /lokazamenvcmeo eduHcmeeHHOCMU NAOCKOCMU.

1) IlpenmosiosKuM, UTO CYIIECTBYET APYyras ILJIOCKOCTb P,
mpoxofsamasa yepe3d TouKy O u mapasijiesbHas IJIOCKOCTU (L.

2) IlycTs | — mpsimas, 10 KOTOPO# IIJIOCKOCTH [3; IepeceKaer
miaockocThb . IIpoBezeM B IIOCKOCTH [3; MPAMYIO b, IepeceKaio-
Iy OpsaMyio .

3) Ilpsimas b mepecekaeT ILIOCKOCTH [3, IIOITOMY OHAa IIepe-
CeKaeT W MapajlIebHYI0 e MIOCKoCTh O. CiaemoBaTesbHO, ILJIO-
CKOCTB [3;, B KOTOPO JICXKUT IpsaMas b, mepeceKaer mIOCKOCTH O.

TaxkuMm oOpa3oM, Hallle IPEAIIOJIOXKEHVe HEeBEePpHO U IIJIO0C-
KOCTBb [J eUHCTBEHHAS.

Teopema mokasamHa.

3anmaua 3. [IoKasKuTe, 4TO UYepes JBe CKPEeIUBAIOIIAeC IPs-
Mble ¢ U b MOXKHO IIPOBECTH [ABE€ IApPaJlIeJIbHbIE ILJIOCKOCTH O
uf (a=o, b<=p), u IpuTOM TaKas Iapa ILIOCKOCTEH eIWH-
CTBEHHAA.
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a) 0)

HokasaTemlbCcTBO.

IIycts a u b — ckpemuBatomniuecss npambeie (puc. 130, a).
Bossmem mpousBoJibHBIE TOUKU A € a, B€ b u npoBememM uepes
HuxX mpsamsele b, | b, a, ||l b,, A€ b, B€ a,. Ilapsl a, b; u b, a,
[IePECeKAalOINXCA MPSIMbBIX OIPENeJAT IIJOCKOCTH O U [3 co-
oTBeTcTBeHHO. Torza corsiacHO MPUBHAKY MapajieIbHOCTU ILIO-
CKOCTel IMJIOCKOCTH O U 3 mapajliebHbI.

HokaxxeM eUHCTBEHHOCTH CYIIIECTBOBAHUA TaKOU Iaphl ILJIO-
CKoOcCTel.

IomycTuM, YTO CYIIIECTBYET eIlfe mapa IJIOCKOoCTel o, u 3; Ta-
Kux, 4T0 O || By, @ = oy, b = ;. Uepes TouKky B 1 IpaMyIO a IIpo-
BeJleM ILJIOCKOCTB Y. IIyCcTh 9Ta MI0CKOCTh IePeceKaeT MI0CKOCTHI
P u B; mo npaMbIM ¢ u ¢, coorBercTBeHHO. Tak xak Be b, b <= 3,
b<=p,;, To mpAMBIE ¢ U ¢; HpoxonAT uepes Touky B. Torma mo
teopeme 2 all¢, all ¢;, a aT0o mpoTUBOpPEYUT TOMY, UTO Uepe3
TOUKY B BHe DJaHHO! IIPAMOM 4 MOYKHO IIPOBECTH €IUHCTBEHHYIO
IPAMYIO, TapajIeIbHYI0 TaHHOM.

ITonyuenHOE MPOTUBOpPEUNE TOBOPUT O TOM, UTO HAIIE IIPE-
IIOJIOJKeHUE HeBEPHOE, a CJIeJ0BAaTeJIbHO, CYIIeCTBYEeT eJUHCTBEH-
Has mapa IJIOCKOoCTed o u [3, YAOBJIETBOPAIOIMX YCJIOBHUIO 3a-
Jaumn.

Hanpuwmep, eciiu ABCDA,B,C,D; — mnapaJjiejenunen, Torma
rmapa mapaJjijleIbHBIX IIJIOCKOCTEN, IPOXONAININX UYepe3 CKperiu-
Batoruecsa npamvbie AC u B,;D,, ecTb miaockoctu rpaueit ABCD
u A,B,C,D, (puc. 130, 0).
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Bonpocbl 1 3apaum K § 5

280. MosxkHO Jiu IPUSHAK IIapaJlIeJIbHOCTU IBYX ILIOCKOCTEI
chopMyINPOBATh TAK: JBE ILJIOCKOCTH IIaPAJJIEJbHLI, €CJIU IBE
OpPsAMbIe OJHOU MJIOCKOCTH HapaJlIeIbHBI IBYM HPSAMBIM IPYIroi
ILJIOCKOCTH?

281. BepHo Jiu1 yTBep:KIeHNE, UTO €CJAN UYeped KayKAYIo 13 IIa-
pajienbHbIX HPAMBIX HPOBECTH MJIOCKOCTH, TO STU IIJIOCKOCTU
mapajjaeabHbI?

282. MosxHO JTu JBe TapaJjiiesibHbIe IIJIOCKOCTH IIepeceyusb Tpe-
Thell IIJOCKOCTBIO IO ABYM HeIlapaJleJbHBIM IPAMBIM ?

283. Mo:xHO M [IBe IepeceKaroluecs IIJIOCKOCTU IIepecedb
TPeThbel IIJIOCKOCTHIO 10 IIapaJlIeIbHBIM HPAMBIM?

284. CKOJIBKO MOJYKHO IIPOBECTH uepe3 JaHHYIO0 TOUKY ILIO-
CKOCTell, mapaJijieIbHBIX JaHHOUW ILIOCKOCTH?

285. IlapanaenbHBI JU MEXKIY COOOM JBe IIJIOCKOCTU, €CJIH
OHU IIapaJleJbHBI OJHON M TOH JKe IIPAMOI?

286. Touxka A JeKUT B IIJIOCKOCTU O, KOTOpas IapaJiiebHa
miockoctu [b. HoKaskurTe, UTO KaxkIasd MOPsAMasg, IPOXOMAINAS
yepes3 TOUKY A U mapajieJbHas ILIOCKOCTH 3, JIEKUT B ILJIOCKO-
cTH O,

287. I1lnockocTu O U 3 mapaJieIbHbI, a MpsaMas [ mapajiesb-
Ha IIockKoctu O. Hokasmure, uro npsamasi [ aubGo mapajiesbHa
IIJIOCKOCTH [}, 10O JIEKUT B ILIOCKOCTHU [3.

288. IIBe mIoCKocTH O ¥ [ HapaIeJbHBI ILJIOCKOCTH Y.
IToxkakuTe, 4TO IJIOCKOCTU O W 3 mapaJijieabHBbI.

289. Touku T, K u E — cepenunbl pebep SA, AB u AC nu-
pamunbl SABC cooTBeTCTBEHHO, oTpe3ok DK — wmemmama Tpe-
yronpHuKa TKE (puc. 131, a). a) [lokaskure, urto npamas DK
napajiaenabHa miaockoctu SBC. 6) Bepuo su, uto npsamasa CP me-
pecexaet maockocts TKE?

290. ABCA,B,C; — TtpeyroiapHas mpusma, Touku O, F
u K — cepenuusl pebep BB,, BC u BA coorBercTBeHnHo, T € CB,
(puc. 131, 6). a) Horaskure, uro miaockoctu ACB; u OKF ma-
panmenbHbl. 6) Bepuo su, uto mpamasa AT mapaJieinbHa ILIO-
cxkoctu OKF?
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Puc. 131

291. Ilycte SABC — TpeyrosbHaa nupamuzga. Touka S aBiad-
eTcs cepenunoii orpeskoB AA,, BB, u CC,. loka:XuTe 4TO IIJIO-
ckocTh A;B,C; nmapannenbHa miaockoctu ABC.

292. Touxka O He JEXKUT B ILIOCKOCTH TpeyroabHuka ABC,
Touku T, K m E — cepenunabl orpeskoB OA, OB u OC coorBert-
cTBeHHO. a) [lokakuTe, uro miuockoctu TKE u ABC napajnieinb-
HbI. 0) Beruucaure miomans Tpeyroabuauka TKE, ecau maomnianb
TpeyronbEuka ABC pasHa 16 cm? (puc. 132).

293. ABCDA,B,C;D; — d4eThIpexyroJibHag Ipu3Ma.
Hoxraskurte, uro ocHoBanusa ABCD u A;B;C,;D,; npusMmbl Jie:xar
B ITapajlyIeIbHBIX IIJIOCKOCTSX.

294. SABC — tpeyronbHas nupamuzga. Touku T, P mpuHan-
ae:xar peobpam AC u SC cooTBeTCTBEHHO, a Touka K — rpaHu
SCB (puc. 133). IlepeuepTuTe PUCYHOK B TeTpaab U MOCTPOM-
Te ceueHUe MUPAMUIbI ILJIOCKOCTHIO, IMPOXOIAINEH Uepe3 TOUKY
O € SB u mapaJjueabHoi miaockoctu TPK.

N

Puc. 132 Puc. 133
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295. SABC — rterpasap. Touka T — cepenuma pebpa SC,
a Touka O — cepenuHa orpe3ra TC. IlocTpoiiTe ceueHue IIu-
paMuIbl IJIOCKOCTBIO, IPOXO0aAIieil uepes Touky O U mapaJsjieib-
HoOU mmockocTu AT B. BeluucinTe mepuMeTp 3TOTO CE€UEHUS, ECIU
nanHa pebpa TeTpasapa paBHa 4 cM.

296. Yernipexyroabuuk ACC,A, — ceueHue mapajjiejenunena
ABCDA,BC,D; nnockoctbio ACC, (puc. 134). a) BepHo au, uTo
yeTbipexyroabHuk ACC,A; — napasnenorpamm? 6) Ilepeueprure
unszobpaskenue mapaJjJesenuneia B TeTPaab 1 IOCTPOHTEe ceueHme
IJIOCKOCTHIO, IPOXOAAIell uepes Touky O U mapaJsiieJbHOIl IJI0-
ckoctu ACC,.

297. Wsob6pasure napannenenunes ABCDA,B,C;D; u mo-
cTpoiitTe ero ceuenmsa miaockoctavu AA,C; u ADK, rae Touka
K — cepenuna pebpa CC;. IlocTpoiiTe OTPe30K, II0 KOTOPOMY
IIepeceKaroTCsa 9TU CeYeHUs.

298. Ha pucynke 135 umsobpaxkeno ceuenue B, XDT mapai-
nenenunena ABCDA,B,C,D, TJ0OCKOCTbIO, TPOXOAAINEH uepes
TouKy B; m mapannensHoii miaockoctu AKC, rpe touka K —
cepenuHa pebpa BB;. a) BepHo /M, YTO YeTHIPEXYTOJbHUK
B, XDT — mnapannenorpamm? 0) IlokaskuTe, uTto mpsamble KO
u B;D napannenbHble, rae O = BD N AC.

B, K G
! LT ,F
4,/ LDy
! s INo
IBi o _I-._',v_'._:b_' |
/) P\\'\v Y>C
/ T
A D
Puc. 135 Puc. 136

299. Nzob6pasute napannenenunes ABCDA,B,C,D,. IlocTpoii-
Te ero ceueHue IJIOCKOCTBIO, IIPOXOAAIINell uepes cepeauHy pedpa
DD, u mapannenbHoi miockoctu AKC, rae Touka K — cepeauua
peopa BB,;. ITocTpoiiTe OTPE30K, MO KOTOPOMY IOCTPOEHHOE ce-
YyeHUE IepeceKaeT AuaroHajbHoe ceuenue BDD,B;.
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300. YerpipexyroabHuk PTFK — ceueHue mapaJijiejienunena
ABCDA,B,C{D; 1I0CKOCTbIO, TPOXOAIIlell ueped TOUKy O u ma-
pamrenbHON miiockoctu BDD, (puc. 136). a) O6bAcHUTE, moUueMy
npavble KF u PT mapananensubl. 6) Bepro siu, uro mpsambeie PK
u TF napamnensabi? B) Ilouemy npamasa AA; nmapaJjijaeiabHa IO~
CKOCTH CeUeHUs?

301. ABCDA,B,C,D, — mupsaMOyToJbHBII IapaJejenues,
OCHOBaHIE KOTOPOTO eCTh KBajpar, AJUHA CTOPOHBI KOTOPOTO
1 cm, a gauna OokoBoro pebpa 4 cm. IlocTpoiiTe ceueHue
mapaJjielenune/la IJIOCKOCTbIO, IMPOXOJAINEl Uuepes3 CepenuHy
pebpa AA, m mapanienbHOil miaockoctu ADC,. Belumcaure ero
IepuMeTp.

302. YernipexyroabHuk TKC,C — ceueHHWe Napajjaesernnu-
nena ABCDAB,C,D; nj10CKOCTBIO, ITPOXOAAIIell ueped TOUuKky O
u pebpo CC; (puc. 137). a) Bepuo su, uro npamas KT mapaJ-
aenbHa npamoit CC,? 6) Iokakure, uTo mpsamas BB; mapal-
JaeabHa maockoctu TKC,C.

Puc. 137 Puc. 138

303. ITocTpoiiTe n3obpakenue napamwienenunena ABCDA,B,C,D,
U ero ceyeHme IJIOCKOCTBHIO, IPOXOMISINEH Yepes TOUKY Iepece-
yeHUs auaroHaseii rpanu ABCD u mapajieJbHOU IIJIOCKOCTU
ADC,. lokaxxure, uto npamasa B,D mapajjgeiabHa IJIOCKOCTHU ce-
YeHUd.

304. Yernipexyroabuuk BDOF — ceueHue IapaJijeenuniie-
nma ABCDA,B,C,D, ITOCKOCTbBIO, ITPOXOAAIIel uepes mpamyoo BD
u cepenuny O pebpa D,C; (puc. 138). [lokaskuTe, YTO IPAMBIE
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BD n FO mapasenbHbl. 6) BepHOo s, 4TO UeTHIPEXYTOJbLHUK
BDOF saBnsieTcsa Tpaleiuei?

305. ABCDA,B,C,D, — upsamMas 4eTbIpeXyrojbHas MPU3Ma,
OCHOBaHME KOTOpPOM — pomO, IJIMHA CTOPOHBI KOTOPOTO 6 CM,
a oguH u3 yraoB 60°. ITocTpoiiTe ceueHre MPU3MbI ILJIOCKOCThIO,
OPOXOAAINEH uepe3 MEHbBIYIO nuaroHaab B,D; pomba u cepenu-
HY pebpa AD. BolumciauTe IJIONIanb CeUeHUSA, €CJaU AJamHa 00-
KOBOro pebpa mpusMmbl paBHa 10 cm.

306. YerpipexyroabHuk BFD;0 — ceueHue MapaJiiesenu-
nema ABCDA,B,C,D; TLJIOCKOCTbIO, IPOXOAIINEl uepe3 MPaMYI0
BD; n cepequny O pebpa AA; (puc. 139). a) [lokaskuTe, 4TO Ue-
TeIpexyroabauk BFD,0 — mapainaenaorpamm. 0) ITocTpoiiTe ce-
YeHMe Mapajiiesielune/ia MI0OCKOCThI0, MPOXOAAIIell uepes TOU-
Ky A ¥ mapajijaenbHO¥ mockocTu ceueHus BFD,O.

307. Bce pebpa mpamoit mpusmbl ABCA,B;C, paBHBI MeXK-
ny coboii. Haiimure moimanb OOKOBOI ITOBEPXHOCTU HPU3MBI,
ecJIM ILJIOIIaAb CeUYeHMs MPU3MbBI IIIOCKOCTHIO, MPOXOAAIIEN ue-
pe3 BepmiuHbl A, B u cepenuny pedopa CC,, paBua S.

CoD

Puc. 139 Puc. 140

308. Tpeyroabuuk TKO — ceueHUe MPABUJIBLHOU TPEYTOJb-
HoM ntupamuabl DABC 1IJI0CKOCTBIO, IPOXOAsAIel uepe3 Touky O
(BO:0A =1:2) u napannaenabnoii miaockoctu DBC (puc. 140).
Hoxrasxkure, uro TpeyroabHuKU T KO u CDB noxo6ubl. Beruucaure
nepuMerp TpeyroabHuKka TKO, eciau IJuWHA CTOPOHBI OCHO-
BaHHA OHPAMUILI paBHaA 3 CcM, a AJUHA OOKOBOrO pebpa —
9 cm.
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309. B tpeyroabuoit nupamuge DABC ceueHue, mmapaJijeb-
Hoe 1miIockoctu ABC, mepecexkaeT O0KOBoe pedpo B TOUKe, HeJisd-
mier ero B orHoleHuu 1:3 (cumTas OT BEePIIMHBLI ITMPAMUIHI).
Haiigure miaomaab cedyeHUsI, €CJIM IJIOINAAb TpeyroabHuka ABC
paBHa S.

310. B nupamuge DABC ceuenune, mapaJjijiejibHOE OCHOBAHUIIO,
mepecexkaer 0OKOBOe PeOPO B TOUKeE, OEJIAINEell ero B OTHOIIEHUU
2:3 (cuuTasd OT BEPIINHBI MUPAMUALI). BeIUncIMTE IOIIALh Ce-
YeHHUsd, eCJIM ero ILJIOmAanb Ha 84 cM®? MeHbIIe ILIOIALUA OCHO-
BaHUI.

311. Yernipexyronbuuk OTEK — ceueHue IIPaBUJIbHON ue-
ThIPeXyroabHoN nupaMuabl SABCD NJI0OCKOCTHIO, ITPOXOAAIIEH
yepes3 Touky O (SO : OA =2 : 3) u napaJjienabHou mwiockoctu SCD
(puc. 141). Briuucaure mepuMeTp ceuenus, ecau CD =30 cwm,
SD =25 cwm.

312. SABCD — mpaBuUJbHAs UYeTLIPEXYToJibHAA HTHUPaMUIA,
a rpagycHas Mepa yria mpu BepinuHe S rpanu DSC pasua 60°.
Yepea Toury O, B3ATyi0 Ha pebpe AD, IIpoBeneHO ceueHUue
IJIOCKOCTBIO, TapaJjuienbHoit rpanum SDC. Boruuciaure nepu-
MEeTpP 5TOTO CEeUeHWUs, eCaU AJUHA ero JuaroHaju paBHa 7 cM,
a AO =3 cwM.

313. TABC — mpaBuJibHAs TpeyroJbHad mupamuga. Touku D
u E — cepenunbl pebep AB u T'A coorBeTcTBeHHO. TpPEyroabHUKU
EKC u TDP — mnapaJuiejbHbBIE CeUueHUsd, mpoxoadAiiue uepe3s CE
u TD coorBercTBenno, K € AB, P € CB. Haiigure miomanb Tpe-
yroabuuka TDP, ecam miomianb Tpeyroabuuka EKC paBma S
(puc. 142).

314. SABC — mupaBuJbHad TpeyrojibHasd nupamMuza. Touku
F, K u T — cepegunabl pebep SC, AC u AB COOTBETCTBEHHO.
ILnomans ceyeHUA MIOCKOCTBIO, IPOXOAAIIEl uepes npAMyio AF
U mapaJjienabHou npsamoii BC, paBHa . Haiigure miomiaznb ce-
YeHUA MUPAMUIBI IIJIOCKOCTBIO, IPOXoAadAlieii uepes Touku K, T
¥ IIapaJiiesibHoil npamoii AF.

315. BokoBoe pedpo UeTHIPEeXyroJIbHOM MUpaMULbl pasiese-
HO HA TPU PaBHbIE YACTH, U Uepe3 TOUKHU JeJeHHus MPOBeIeHbI
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ILJIOCKOCTH, IlapaJiiesbHble ILJIOCKOCTH OCHOBaHusA. Haiigure
IJIOI[Agh IIOJYUYEHHBLIX CEUEHMI, eCJIH ILIOIAAb OCHOBAHUS
pasHa S.

316. SABC — TtpeyrosbHasa nupamuga. Touxa O meaut 00-
KoBoe pebpo SA mupaMuabl B oTHOIIeHuu 2 : 3 (cuuTas OT Bep-
muHbl S). Tpeyroanpbank OFK — ceueHMe THUPaAMHUIBLI IJIOCKOC-
TBIO, IPOXOoAsAIeil uepes Touky O U mapajeJbHON IIJIOCKOCTHU
ABC, F e SB, K € SC. Haiinure miomianb 60KOBOII IOBEPXHOCTU
nupamunabl SOFK, eciu mioiagb O0KOBOW IIOBEPXHOCTH IIHpa-
munsl SABC paBHa Q.

Bl [0} CI
4/ D

|

1

:

I

IEXC-A-- C
K //, P
A D

Puc. 141 Puc. 142 Puc. 143

317. Ilmomanb ceuyeHMs NMUPAMHUABI ILIOCKOCTBIO O, IIPOXO-
IAIeH uepe3 TOYKY Ha OOKOBOM pebpe M IIapaJiLieJbHOM OCHO-
BaHUIO, paBHa b cM’. B KaKOM OTHOIIEHHUM ILIOCKOCTBb O JIEJIUT
00OKOBOe pedpo mupaMUAbl, €CJAH ILJIOINAAh OCHOBAHMA pPaBHA
45 cm?.

318. [InuHa CTOPOHBI OCHOBAHUS ITPABUJIBHOM TPEYTroJILHON
nupaMuIbl paBHa a, a AJuHa 00KoBoro pedbpa — b. Uepes Tou-
Ky, IeJAIyo 00koBoe pedpo B oTHoIieHuu 1 : 3 (cuurasd oT Bep-
IIIWHBI TAPAMUAIBI), IPOBEIEHO CeUeHNe, HapajiejlbHoe GOKOBOM
rparu. Haifigure miomiasb 3TOro CeYeHMs.

319. Touka O penut pedpo A;D,; IPAMOYTOJIBLHOTO ITapaJie-
nenunena ABCDA,;B,C,D; B orHomenuu 2:3 (A;0:0D,=3:2).
ITocTpoiiTe ceuenme mapaJjejienuIlefa MJIOCKOCTLIO, IPOXOIs-
et uepes Touky O u napaJiienbHOU miockoctu AB;C. Hatigure
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ILJIONTAlb BTOTO CEUYEeHUA, €CJU ILIOIanb TpeyrodbHuKa AB;C
pasHa 50 cm2.

320. B mapamnenenunene ABCDA,B,C,;D, touku O, P u K
gexkar Ha pebpax B;C;, DC u AA, coorBercTBeHHO (puc. 143).
BrimonHuTe mM3o0pakeHWe Iapajijiesielunena B TeTPaaW U II0-
CTPOITE ero ceueHue miockoctbio OPK.

321. Tourku O, E u K — cepenunsl pebep AD, CC, u A,B; na-
pannenenunena ABCDA,B,C,D; coorBercTBeHHO. IlocTpoiiTe ce-
YyeHUe IapaJuiesenuiea miockoctbio OEK.



g

MEPNEHAVKYNAPHOCTbL MPAMON 1 NNOCKOCTW.
MEPNEHOVKYNAPHOCTbL MNOCKOCTEN




nasa 3

NEPNEHAUKYNAPHOCTb NPAMON U MNJIOCKOCTMW.
NEPMNEHONKYNAPHOCTb MNIOCKOCTEN

§ 1. IllepneHIUKYIAPHOCTH MPAMOI
H ILIOCKOCTH

1. IIpamas, meprueHIUKYISIPHAA MIOCKOCTH. B mpenbiayiieii
rJiaBe OBLIO OIIPEJIeJIEHO TOHATHNE NEPIEHANKYIAPHOCTHA IPAMBIX
B IIpocTpaHCcTBe. Tenepbs paccCMOTPUM IIOHATHUE MEePIEHIUKYJIAP-
HOCTU MPAMOM U TIJIOCKOCTH.

Onpenexenmne. [Ipavasa, mepecexaromasa III0CKOCT, HAa-
3bIBAETCA MEePIEeHIUKYIAPHON MJOCKOCTH, €CJIM OHA IePIeHIH-
KyJSIpHAa Ka'KJI0M NMPAMOMN, Jeskalieil B 3TOM ILJIOCKOCTH.

Ecnu npamad a mepneHAMKYJIAPHA IJIOCKOCTUA O, TO IHIIYT
a l o. B aTom ciyuae ToBOpPAT TakiKe, YTO IIJIOCKOCTH (O IIep-
NMeHJUKYJIApHA IPAMOH a.

IlpencraBienue o0 JacTu IPAMOH, HNEPUEHIUKYJIAPHON ILIO-
CKOCTH, JaeT IpAMasd IIepeceueHUusl IMOBEPXHOCTEH CTeH KOMHa-
THI II0 OTHOIIEHWIO K IIJIOCKOCTH moJja. KOJIOHHBI 37aHuA pac-
TIOJIOYKEHBI IEePIEeHANKYJIAPHO 110 OTHOIIEHUIO K IIJIOCKOCTH (DyH-
JaMeHTa.

B manpmeiimem nmoHamzobuTcsa ciemyooIinas TeopeMa O MepIeH-
OUKYJIAPHOCTU ABYX IIapajljieJIbHBIX IPAMBIX TPeTbell IPAMOU.

Teopema 1. Eciu 00Ha u3 06Yyx napannenvHblx NPAMbLY
nepnenouKynipHa mpemovel npamoil, mo u 0pyzas npamasn
nepneHouKynapHa Imou npamou.

Cy

Puc. 144
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HJoxaszaTeabcTBoO.

IIycts a m b — mapasienbHbIe IpAMble U a | c. Jokakem,
uyro a L b. BosbMeMm Touky O Ha IpAMOU b 1 uepes Hee IPOBEIEM
OpAMYIO C;, ITapaJJIEJbHYIO IIpAMOM c. Torga yroa Memxay IIps-
MBIMH b U ¢ paBeH yIJIy MeXAY IePeCeKaIIUMUCA IPAMBIMU b
nc,. Tak kag b | a u ¢ | ¢;, TO yron mexny npameMu b u ¢; pa-
BeH yIJIy MeKIy MpPSAMBIMHU a U ¢, T.e. paBeH 90°. Orcioga cie-
nyert, uro b L ¢ (puc. 144, a, 0).

Teopema morasaHa.

Temephb JOKaXKeM JBE TEOPEMbBI, B KOTOPBIX YCTaHABJINBAETCA
CBSI3b MEXKY MMapalIeJIbHOCTBIO MPAMBIX U UX HEePIEHIUKYJIAP-
HOCTBIO IIJIOCKOCTH.

Teopema 2. Eciu o0Ha u3 06Yyx napanieibHvlx NPAmMbLX
nepneHduKynLapHa NAOCKOCMU, MO U Opyzas npamas nepnem-
Juxkyaapua 3moi niockocmu.

JokasaTeabcTBoO.

IIycTh mpaMble a U @, apaJaeJbHbl U MpAMas @ MepHeHIu-
KyJigpHaA IIIocKocTH O. [lokaskeM, UTO IpAMad @, TaKiKe Iep-
NeHIUKYJAAPHA IJIOCKOCTU O.. PaccMOTpUM IPOM3BOJILHYIO MIPA-
myio [ B miockoctu o (puc. 145, a, 0). Tak xak a | o, To a 1 1.
W3 teopemsr 1 ciaexyer, uto a, | [. Takum obpasom, mpamasa a,
MepIeHAuKYyJIApHa JI000H TpsaMoill, Je:Kalneil B IJIOCKOCTH O,
T.e. a; L o.

Teopema mokasaHa.

0)
Puc. 145

Teopema 3 (0 napaanresbHoCmMu NPAMbLX, NePReHOUKYLAD-
Hblx naockocmu). Ecau 06e npamvie nepnendurynaprsvl 00HOU
naocKoOCmu, mo OHU NApanienbHbl.
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HdorkasaTenabcTBO.

IIycts mupsaAmMble @ U b TePUEHAUKYJIAPHBI ILIOCKOCTH O
(puc. 146, a). Hokaskem, YTO IpsAMble @ W b IapaJijieJbHBI.
HomycTtum, uTo npAaMas b He mapaJiiejibHa IPAMOi a. Yepes mpo-
MB3BOJILHYIO TOUKY O IIpsMoii b TpoBeieM IPaMyio b, mapajieib-
HYyI0 TpsAMoii a. ITo Teopeme 2 mpsaMas b, meprneHINKYJISPHA IIJI0-
CKoCTH O.. PaceMOTpuM ILIOCKOCTSE 3, B KOTOPOM JIeKAaT IpAMbIe b
u b,. llyctb | — mipsaMast, Mo KOTOPOU IePeceKaroTCA MIOCKOCTH O
u B (puc. 146, 6). Torga B miaockocTu [ uepes TouKy O MPOXOAAT
IBe TIpsaAMbIe b 1 by, meprneHAUKYyJIApHBIe Tpamoi [. Ho aTo HeBo3-
MOXKHO, CJIeJOBAaTEeJILHO, HAIlle IPeAIoJoMKeHrne HeBepHo u a || b.

Teopema moxasama.

Puc. 146

Hna ycraHnoBieHusa (arTa NepUeHAUKYIAPHOCTU MIPAMON
U IIOCKOCTHU [JOCTATOYHO IIPOBEPUTH INEPIEeHIUKYIAPHOCTH
IPSMOM TOJBKO IBYM IIePECEKAOIUMCA IMIPSIMBIM, JEKAIUM
B OTOH ILIOCKOCTU. OTO BBITEKAET U3 CJIENYIOIIeH TeopeMbl.

2. [IpusHAK MEePHEeHAUKYJIAPHOCTH MPAMON U ILJIOCKOCTH.

Teopema 4 (npusHak nepneHOUKYAAPHOCMU NPAMOU U
naockocmu). Ecau npamas nepnendukynaprha 0eym nepece-
KAowWumMcsa npamvlm, lexauyum 6 niocKkocmu, mo oHa nep-
nenouKYynipHa 3moi naoCKocmu.

HokasaTemrbCcTBO.

ITycTs mpamas a mepuneHAUKYJISAPHA OPAMBIM p U ¢, JieXKa-
UM B IJIOCKOCTU Ol U IlepecekamoInuMca B Touke O. [lokakem,
YTO IpAMad MEePHeHIUKYIIPHA IMJIOCKOCTHU O. I[JId 3TOTO HYIKHO
IIOKasaTh, UTO IpAMasA @ IMePIeHANKYIApHA IPOU3BOJIBHOMN IPsI-
MOM | mJIOCKOCTH Cf.
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a) 6)
Puc. 147

PaccmoTpuM mepBBIH ciayuaii, Korga IpAMas @ MTPOXOIUT
yepe3d Touky O. IIpoBemem uyepe3 Touky O mpamyro [, mapai-
JenabHyIo npsaMoi [ (ecau npamada [ npoxoaut yepes Touky O, To
B KauecTBe [; BO3bMeM IpAMY0 [). OTMeTUM Ha IPAMON a TOYKU
A u B rak, uto0n! Touka O Obljaa cepequHOI oTpe3ka AB, u IIpo-
BeJIEM B ILJIOCKOCTHU O IPAMYIO, IIEPECEKAIONIYI0 IPAMBIE p, ¢ U [
COOTBETCTBEHHO B TouKax P, @ u L. IlycTs nias onpeneseHHOCTHU
Touka @ Jexutr mexxknay toukamu P u L (puc. 147, a, 0).

3amerum, uto AP = BP u AR = BQ, tax kak AAOP = /A BOP
u NAOQ = A BOQ (ykasaHHBIe TPEYTrOJbHUKH PABHBI IO ABYM
kareram). CiemoBarenbHo, NAAPQR = A BPQ (tak xKax AP =BP,
AQ = BQ, PQ — obmrasa cropona). 13 paBeHCTBA 9TUX TPEYTOJb-
HUKOB cJenyet, uto LAPQ = £ BPQ.

Tpeyronpbuuxku APL u BPL paBubl (Tak Kak AP = BP, PL —
obmaa cropoua, a LAPL=/BPL), cnegoBarenbHo, AL = BL.
Takum oOpasoM, TpeyroabHUK ABL — paBHOOEIpPEHHBIN, 1 ero
menuana OL aBisgeTcsa BBICOTOH, T.e. IpaMad l; NMepIeHAUKY-
JsgpHa npaMmoi a. Tak Kak nmpamad [, mapaJiesibHa IpAMOU [, TO
mo Teopeme 1 [ | a. [Ipamasa a mepueHAUKYJIAPHA KayKION Ips-
MO#M [ TJIOCKOCTU O, 3HAYUT, @& 1 O.

Eciu npamasa a He mpoxoauT uepes Touky O, Torza mpose-
IeMm uepes TOUuKy O mpAMYIO a,, IapajijaeabHy0 npAMoi a. Torma
mo teopeme 1 a; L p u a, | q. CremgoBaTesbHO, IO JOKA3aHHOMY
B mepBoM ciaydae a, | o. Temephb mo Teopeme 2 mpamMas a mep-
MeHAUKYJISpHA IJIocKocTH O. Teopema moKasaHa.

Teopema 5 (0o naockocmu, npoxodsauieii yepe3 OAHHYIO
moyky u nepneHduxkyaapnoii darnnoil npamoir). Yepes nrobdyro
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mouKy npocmparncmeéa npoxodum eduHCcmMeeHHas NALOCKOCMDb,
nepnendukyaaprnas 0AHHOU NPAMOL.

a) 0)
Puc. 148

HdokasaTearbcTBO.

1. [Joxasxncem cywecmeosanue naockocmu.

IIycts @ — pmanHasa mpamas, a Touka O — IpOU3BOJbHASA
TOYKa IIpOCTpaHcTBa. [[OKasKeM, UTO CYIIEeCTBYET IIJIOCKOCTh,
mpoxonsaias yepe3d TouKy O U IepHeHANKYJIApHas IPAMOI a.

1) PaccMoTpuM IJIOCKOCTBH O, IPOXOAIIYIO Uepesd MPAMYIO a
n Touky O, W ILIOCKOCTH [3, MPOXOAAINYI0 Uepe3 IPAMYI a
(puc. 148, a, 0).

2) B nmockoctu o uepesd Touky O mpoBeneM IpaAMYIo [, mep-
NeHAUKYAAPHYI0 IpAMoil a. Ilycts Touka E — TouKa mepeceue-
HUA OPAMBIX a u [;.

3) Yepes Touky E B IJIOCKOCTH [3 IpoBemeM HPAMYIO [y, mep-
MEeHANKYJIAPHYIO IPAMON a.

4) I11ocKOCTB Y, IPOXOAAIIAA Uepes IpaMbIe [, u l,, ABIAeTCA
nCKoMOM. [lelicTBUTENBLHO, IpAMasA @ NEePHeHIUKYJIAPHA JBYM
rmepeceKaronuMea OPAMBIM [; 1 [, TIJIOCKOCTH Y, CJIeJOBATEJIBHO,
OHAa TEePIeHIUKYJIAPHA IIJIOCKOCTH Y.

II. Jokxaxcem eduncmeennocmy niaocKocmu.

HomycTtum, uTo uepe3d TOUKYy O IPOXOAUT eIlle OJHA ILIO-
CKOCTb 7Y;, NEPIeHJUKYyJApHasa npamoir a. IlycTh mIocKOCTh Y,
IepeceKaeT IJIOCKOCTL O o mpsamoi p;. Torma a L Iy u a | p;,.
CiemoBaTesibHO, B ILIOCKOCTH O uepe3 TOUKYy O IPOXOmAT IBe
npsamele [; U p;, IepUeHIUKYJIAPHbIe IpAMoil a. Kak maBecTHO
U3 IJIAHUMETPUU, dTOT0 OBITH He Mo:KeT. Takum oOpasom, Harlle
IIPEeIoJoKeHe HeBePHO U IIJIOCKOCTh Y €MHCTBEHHAdd.

Teopema moxasana.
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Teopema 6 (o npamoii, npoxodaweil wepe3 OAHHYI0 MOUKY
U nepnenOuUKyaAPpHOL OaHHOU naockocmu). Yepes niobyio mou-
Ky npocmpancmeéea npoxodum eJUuHCMGEEHHA Npamas, nep-
neHduxkyaapuas 0aAHHOU NAOCKOCMU.

Puc. 149

JlokasaTeqlbCTBO.

I. Joraxcem cywecmeosarnue npamoil.

IIycTs maHa TJIOCKOCTH O 1 Touka O — MTPOM3BOJbHASA TOUKA
mpoctpaHcTBa. [JoKamkeM, UTO CYIIECTBYET IMPAMasd, IPOXONAIIAA
yepes Touky O U eprneHAnKyJIsapHas mIockoctu o (puc. 149, a, 6).

1) IIpoBegeM B MIJIOCKOCTH O HEKOTOPYIO IIPAMYIO a4 U pac-
CMOTPHUM ILIOCKOCTDH [3, MIPOXOAAIYIO uepe3 TouKy O W IepIeH-
IVUKYJIAPHYIO IIPAMON a.

2) O6osHauuM OYKBOU b IPAMYIO, IO KOTOPOU IepeceKaioTcs
ILJIOCKOCTHU O, U [3.

3) B miaockoctu [ uepes Touxky O IpoBegeM mpsaMylo [, mep-
NeHIUKYJAAPHYI0 mnpamoir b. Ilpamaa [ — wuckomasa mpamad.
HeticTBUTENIBHO, TpAMad [ IeprIeHIWKYJIpHA OBYM IlepeceKa-
IOMIIMCA IPAMBIM a u b 1miaockoctu o (I L b mo mocTpoeHUIo
ul 1l a, Tak xax B L a), ciegoBaTeJbHO, OHA MEPIEHAUKYIAPHA
miaockoctu o (cm. puc. 149, a, 0).

II. Torasxcem eduncmeenHHOCMb NJAOCKOCMU.

IIpennosmoxkum, uro ueped Touky O IPOXOIUT ellle OJHA TPA-
Mas l,, IepmeHAUKYJASpHas IJIOoCKocTu o. Torma mo Teopeme 3
npAmblie [ 1 [; mapajijaeabHbI, YTO HEBO3MOYKHO, TaK KaK IIPAMBIE
[l u [, mepecekatorcsa B Touke O. Takum oOpasom, Hallle IIpen-
TOJIOJKeHWe HeBepHO M ueped TOUuKy O HPOXOAUT ONHA IIpaMad,
TMepPIeHAUKYJIIpHaA MJIOCKOCTH O.

Teopema mokasaHa.
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Teopema 7 (0 ceolicmee OuazoHanu NpPaMOYz0lbHOZO Na-
panaenenuneda). Keadpam dnunsvl duazonaniu npamoyzonibH0o2z0
napannenenuneda paéen cymme keadpamoé OLUH mpex ezo
pebep, umeru,ux o0wW Y0 6epULUHY.

Bq || 4 A
"Dy S ff L/
S S D ,“1 L
\\:\ 1l ,/ Dl
N RN 1o ,
: S ,’ )I_B;ﬁf_______ B
/J—__,_’_:_C_" ’l //// !
a) 6) 6)
Puc. 150

HokasaTemlbCcTBO.

ITycts ABCDA,B,C{D; — upsaMOYTOJBbHBIN ITapaJiiesenuiies
(Bce ero rpaHm InpaAMOyrolbHuKM). [Hokakem, urto A,C%=
=AB?+AD?+ AA2?,

W3 ycnoBusa cuaenyer, uto AA; L AB u AA, 1 AD. 3uauur,
IO TPU3HAKY IEePHeHAUKYJIAPHOCTH IPAMOIN IIJIOCKOCTU IIpA-
Masa AA; IepneHAuKYIsIpHAa IJIOCKOCTH, B KOTOPOH JIEIKUT I'PaHb
ABCD. Orcioma cimenyert, uto AA; 1. AC. B mpaMoyroabHOM Tpe-
yrompauke A,AC mo Teopeme Ilugaropa A,C2=AC?+ AAZ.
Kpome Toro, AC?2=AB? +AD? (trak kak AC — AHAroHAJIb IPA-
moyroapEuKa ABCD). CremoBarenbro, A;C2=AB?+AD?+ AA?
(puc. 150, a, 6, 8).

CanemcrBue. [luaroHanu npAMOYTOJbHOTO TapaJijiesIernu-
nega paBHBI.

Samaua. [[oKaKuUTe, YTO €CJU HIpAMad MNePHeHIUKYJIApHAa
OQHO¥ M3 ABYX HapajljIeJIbHBIX IIJIOCKOCTEH, TO 9Ta IpAMas Iep-
MMeHANKYJISIpHA U APYTroii IIJIOCKOCTH.

OHoxaszaTeabcTso. IlycTs IIOCKOCTH O U [5 MapaJliebHbI,
a npamvas [ L o. Joxkaxem, uro [ 1 f3.

1) PaccmorpuM mepecekarluecsa IpsaMbie @ U b B IIJIOCKOC-
TH O
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2) Yepes mporU3BOJIBHYIO TOUKY B IJIOCKOCTH [ IPOBEIEM IIPsi-
Mble @; U b;, IapaJjjie/ibHbIe IPAMBIM @ U b COOTBETCTBEHHO. JTHU
IpsaMEBIe JesKaT B miIockoctu P (riasa 2, § 2, samaua 2).

3) Ilpavasa | mepneHIWMKYJIApPHA OpAMBIM a U b (Tak Kak
I 1 o), cmemoBaTesbHO, OHA IEPIEHAUKYJISPHA IPAMBIM a; U b,
(rnaBa 3, § 1, Teopema 1).

4) Takum obOpasom, mpaMas [ HepHeHAUKYJAAPHA ABYM IIe-
pecexamIuMesa IPAMBIM d; U b; IJIOCKOCTU [3, ClIeI0BaTEIbHO,
npamas [ 1 f.

Bonpocbl 1 3agaun kK § 1

322. BepHo s yTBepiKIeHHEe, UTO MpsAMas @, MEePHEeHIUKY-
JIApHAA IPAMOMN [, JesKalneil B IJIOCKOCTH [, MepIeHIuKyIapHa
miockoctu [?

323. Ilpsamvas | mepHeHANKYJIAPHA ABYM IPAMBIM, JIEKAII[AM
B ILIOCKOCTU .. BepHO Ju yTBep:KAeHUe, YTO mpAMas [ mepreH-
IVKYJIAPHA TJIOCKOCTU OL7

324. Kax pacmoJiosKeHbl MeKAy cO00Ii JBe HmpsMbIe, MepIeH-
IVUKYJIAPHBIE ONHON M TOH K€ IJIOCKOCTHU?

325. BepHo 1 yTBEep:KIeHNE, UTO ABE MPAMbIe MePIeHIUKY-
JISIPHBIE TPEThel IPAMOM, IIapaJlie/IbHbl MeXXIy cOo00i?

326. ByayT gu mapaJieJabHbl MeXAy co00il ABe ILJIOCKOCTH,
MEPIEeHAUKYJIAPHBbIE OTHOW U TOU JKe IJIOCKOCTU?

327. MokaKkuTe, UTO OBe ILJIOCKOCTH, IMEPHEHAUKYIAPHBIE
ONHOII M TOI JKe MPAMOIl, mapaJieJbHbl MEXIY CO0Oii.

328. SABCD — ueThIpexyroJjbHas IUPaMHULa, y KOTOPOM 00-
KoBoe pedpo SB MeplneHIuKYJISPHO ILJIOCKOCTH OCHOBAHMS, TOU-
ka E nexkut Ha pebpe DC. a) Moraskure, uro npamada KT mep-
MeHINKYJISpHA ILJIOCKOCTH ocHoBaHusA (Touku K u T — cepenu-
HBI oTpe3koB BE u SE coorBercTBeHHO). 6) Uemy paBeH yroJ
mexxkay npavbeivu KT u AD (puc. 151, a)?

329. ABCDA,B,C,D,; — mupsawmoii mapaiaieienunesn. Touka
K — Touka mepeceueHus ero guaromaJeii, a Touka O — TouKa
nepeceueHusa auaroHaseir ocHoBaHusa (puc. 151, 6). a) Bepno
au, uro nupamasd OK 1mnepneHIuUKyJAsapHa 1aockoctu ABC?
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0) Hoxramxure, uro mnpavmble OK u BC mnepneHAWKYJIAPHBI.
B) Haiimure yron mexnay npavmeimu CC, u BD.

330. OTpesok MA mepHeHINKYJIAPEH MJIOCKOCTH TPeyroJb-
Huka ABC, Touka O — TouKa IlepeceueHus ero meauan. Ha or-
peske MK (rouka K — cepenuHa otpeska BC) B3saTa Touka P
rakasa, uro MP:PK=2:1. a) YUemy paBeH yroja MexKAy NOp-
mbiMu OP u BC? 6) Bepuo su, uto npambie AB u PO meprieH-
IUKYJIAPHBI?

S By e fety I N
Alf” . Dl 7 : 1 BB :
o N NK
[N
B 1 |//| N
- ] /I 1 ~
D A D
a) 0)
Puc. 151 Puc. 152

331. Orpesoxk OB mepHeHIUKYJIIPeH ILIOCKOCTH TPeyroJib-
auka ABC, OK:KE =BP:PE (puc. 152). a) Hoxaxxure, 4TO
npavmasa PK nepneHguKyJaspHa miaockoctu ABC. 6) Bepno iwu,
yro npambie AT u PK neprneHAUKYJIAPHBLI? B) UemMy paBeH yroJ
mexkay npavmbiMu AC u PK?

332. B tpeyroapuoii nupamuge SABC 6oKoBoe pedpo SB mep-
MIeHANKYJISIPHO ILIOCKOCTU OCHOBaHUdA. IIpsmMas [ mpoxomut ue-
pes Touky mepeceueHusa meguan rpanu SAC u MepIeHIUKYJISIP-
Ha ocHOBaHMIO. IlocTpoliTe TOUKY IlepeceueHusd NpaMoii [ ¢ mio-
CKOCTHIO OCHOBAHUA.

333. SABC — TpeyroJjibHas ODUpPaMKAa, ¥ KOTOPOl OOKOBOE
pebpo SB mepueHIuKYJIAPHO maockoctTu ABC. Ilpamasa [ mpo-
xoaut uepes Touky O (O € ABC) u nepleHAUKYJIApHA IJIOCKOCTHU
ocHoBaHnudA (puc. 153). IlepeuepTuTe PUCYHOK B TETpPajb W IO-
CTPONTE TOUKY IepecedeHms OpPAMOI [ ¢ miockocTbio SAC.

334. IlmockocTh ABC mapaJiiesbHa ILJIocKocTH o. Yepes Tou-
Ku A, B u C npoBefeHbI IIPAMbIE, IePIeHIUKYIAPHEIE IIJIOCKO-
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CTH O ¥ IlepeceKaloIue ee B Toukax A;, B, u C; COOTBETCTBEHHO.
Hoxraxxure, uro tpeyroasauku ABC u A,B,C,; paBHHI.

S

Puc. 154

335. Orpe3ok AB He mMeeT OOIMUX TOUEK C IJIOCKOCTBIO Ol.
Yepes Touku A u B mpoBeJeHbI IPSAMbIe, MepPIeHINKYJISPHBIE
ILJIOCKOCTH U TIepeceKalolue ee B TOUKax A; 1 B; cOOTBeTCTBEHHO.
Beruucaure giuny orpeska A;B;, eciu AB=13 cm, A4, =12 cm
u BB; =24 cwMm.

336. Orpesox AB mepecexkaeT IMJIOCKOCTL O B Touke O.
ITpavmbie AD u BC, nepueHAUKYJIAPHbIE 3TOM IIJIOCKOCTH, IIepe-
cerkaioT ee B Toukax D u C coorBercTBeHHO (puc. 154). a) Bepro
au, uro npameie AD u BC napannenbusi? 6) [Jlokakure, 4TO TOUY-
ku D, O u C jexaT Ha OOHOM HNPSAMOIi, M BBIUKWCJIUTE IJIUHY OT-
pesxa AB, eciu AD=12 cm, BC=4 c¢cm, OC =3 cwMm.

337. Ha mpsambiX a u b, HepneHIUKYJISIPHBIX IIJIOCKOCTHA O
U IIepeceKarmIuX ee B TOUKaXx A u B, B3STBI COOTBETCTBEHHO
Touku C u D tak, uto CA=9 cm, DB =15 c¢cm. Beruncaure giam-
Hy orpeska CD, eciu AB =8 cwm.

338. ABCDA,B,C,D; — TpsaMOYTOJBLHBIN IapajieenuIe].
Touka O — cepenunua pebpa CC,;, a Touka M jaexut Ha pebpe
AA, Tak, utro AM : AA, =1:3. Beruuciaure gaury orpesxka MO,
ecJu JIMHA QUaroHaJu IapaJjliejenunena paBaa 13 cm, a guaro-
HaJIM OCHOBAHUS PABHLI 5 CM.

339. ABCDA,B,C,D, — TpsSMOYTOJBLHBIN IapajieJenue].
Touku M u P mpunamiexxkar pebpam B;C; m BB; (puc. 155).
a) okaskure, uto mpamas BC mepmneHIUKYJISpPHA IIJIOCKOCTH,
B KOTOpO# JeXut rpanb AA;B;B. 6) Bepno s, uro npamasa MP
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nepneHguKyasapHa npamoi AD? B) Halimute yroa mMesxkmy mps-
meiMu B;C u DC.

340. SABC — TpeyroybHasa nupamMuzaa, y koropoit AB 1 SB,
AB 1 BC, SB 1 BC. a) Hoxkaxure, uro npamada BC mepneHau-
KyJaspHa 1miaockoctu SAB. 6) Bepuo siu, utro megumana CK Tpe-
yroabuuka SBC mepuneHIUKyaApHa Ipamoin AB?

Puc. 155

341. SABC — mpaBujbHas TpPeyroJbHas IUpPaMKLa, TOUYKA
K — cepenuna pebpa AC (puc. 156). a) [lokasKkurTe, 4TO IIpPsA-
mas AC mepneHImKyasapHa miaockoctu SKB. 6) Bepuo siu, urto
npsavble AC u SB nepuneuaukyiaapHbl? B) Haligure yrom mex-
ny mpamoit AC u mpsamoii, Ha KOTopoii JekuT menuana BT Tpe-
yroabauka SKB.

342. SABCD — mpaBujibHas YeThIPeXyroJibHAd ITUPaMU-
Jla, IMaroHaJI OCHOBAHUA KOTOPOU IepecerkaioTca B Touke O.
a) Hokakure, uro mpamasa SO IepHIeHIUKYJIAPHA IIJOCKOCTU
OCHOBAHUA AAHHOUW mupaMuabl. 0) HemMy paBeH yroJ Me:XKIy mps-
mbiMu SO u CD?

343. Touka O — cepenuna pebpa CB Terpasapa SABC.
IlocTpoiiTe ceueHVe HAHHOTO TeTpPadApa ILJIOCKOCTHIO, IPOXOIA-
el uepes Touky O u napaJjienabHoi npambiM AC u SB. Hatinure
ILJIOIIAAh 9TOT0 CeUeHUdA, ecau pedpo TeTpasapa PaBHO a.

344. ABCDA,B,C,D; — mnpaMOYTOJILHBII mapaJjjeenuesn,
ocHOBaHUe KoToporo — KBaapar. Touku P, @, F u T aBiaAmTca
cepenuHamu ero pedep (puc. 157). a) [lokaskure, uro nmpamad CT
epneHauKyJAsaApHa IIocKocTu ceueHusa BB,PQ. 6) Uemy paBeH
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yron mexxnay npambivMu TC u BP? B) BepHo Jsiu, uto npamaa AF
MepIeHAUKYJIApHA IIJOCKOCTU ceueHus BB;PQR?

345. Touka P — cepenauHa pebpa AD TpaAMOYTOJLHOTO IIa-
pannenenunena ABCDA,B,C,D,, ocHOBaHUe KOTOPOTO — KBaapaT
ABCD. Hatigure miIoiagb cCeUeHUs IapaJiiesienuiiefa IIJI0CKOC-
ThI0, IPOXOIAINEH yepe3 TOUKY P U ImepueHaAuKYJIAPHON IPAMOM
BD, ecniu AD =a, AA;=b.

B, C
b P
AI :Dl |
g 1 F e
::i//’/ 0
A T D
Puc. 157

346. ABCDA,B,C,D; — mupaAMOYTOJbHBLIN IapaJijiesenuIlesn,
ocHoBaHmue Kotoporo — KBaapat ABCD. Touku P u @ — cepe-
nuabl pebep DC u DA coorBercTBeHHO (puc. 158). a) Hokakure,
YTO ILJIOCKOCTL ceueHusa BDD,B; nepneHAUKYJApPHA IPAMOU
AC. 0) Ilouemy mpamas B;D mnepneHgukyaspHa mpamoit AC?
B) BepHo sam, urto mpamas P nepuneHAUKYJIAPHA IIJOCKOCTU
ceuenusa BDD,B;?

347. ITocrpoiitTe ceuenne Terpasapa ABCD ILJIOCKOCTbIO, IIEp-
HNeHAUKYJIAPHON pedpy AB U IpPOXOonAllell uepes CepenHy 3TOT0
pebpa. BerumcinTe IJIONIaAb STOTO ceueHus, ecau AB =4 cM.

348. ABCD — Tterpasap, Touku P, @ u E — cepequHbI ero
pebep (puc. 159). a) Hoxkaxkure, uro npAambie PQ u AD neprieH-
IUKYJAApHBI. 6) Bepuo su, uro mpamas EK (K TpUHAAIEKUT
pebpy AD) mepuneHaumkyJapHa npamoir PQR? B) Hailimure yroua
Mexkay npavmeiMu AE u PQ.

349. OcHoBaHmeM IIPAMOYTOJBHOTO Iapajjesenunena
ABCDA,B,C{D; cayxur upamoyronbHux ABCD. Brruuciaure
IJUHY ero 6oxkoBoro pebpa, eciu AB=3 cm, BC=4 cm u B,D =

= 5\/5 CM.
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350. B mpamoyrosbHoM Tpeyroabauke ABC ZACB=90°,
AC=3 cm, BC=4 cm, CE — ero menuana. IIpamas CK mep-
MeHANKYJIIpHA IJIOCKOCTU TpeyroiabHuKa ABC. Brruucaure pa-
IUyC OKPYsKHOCTH, OIIMCAHHON OKO0JI0 Tpeyroiabuuka KCE, eciu
CK =6 cm (puc. 160).

Puc. 159 Puc. 160

351. B Tpeyroabuuke ABC orpe3ox BT sBasgeTcsa ero BBICO-
Toii. OTpe3ok BF nepuenaukyaapeH npameiMm AB u BC. Haiigure
yroJa mexkay npavmbiMu FT u PK, rae Touku P u K — cepeguHbI
oTpe3koB AB u BC cOOTBETCTBEHHO.

352. Orpesok BK meprneHANKYIIpPeH IIJIOCKOCTU TPeYyTroJIbHU-
Ka ABC. Boriuncante OJamHYy 9TOro OoTpeska, ecau AK =13 cwm,
KC=15 cm, a BC — AB=4 cwm.

353. BokoBoe pebpo SB TpeyrobHoi nupamuabl SABC mep-
MeHAUKYJSAPHO ILJIOCKOCTH €€ OCHOBAHWsS. BbIUMCINTE IJINHY
aTOr0 pebpa, eciu AB=9 cm, BC=16 cm u SC: SA=4:3.

354. JlokasKuTe, YTO €CJIU ABe ILJIOCKOCTH IePIeHINKYIAPHbI
ONHOUM U TOH! K€ IIPAMOM, TO OHU IIapaJjijieIbHBbI.

355. OcHoBaHMeM HOPAMOYTOJBHOIO IapaJiiejenuiena
ABCDA,BC{D; cay:xur xBaapat ABCD. Touka K JjexXur Ha
orpeske AC Ttak, uro AK : KC=1:3. Beluuciaure Ijomiaab ce-
YeHUSA Iapajijiejlellunea IJIOCKOCTbIO, IIPOXOAAIIeil uepes ToU-
Ky K u mepueHaukyaapuoi npamoit AC, eciu AD =4 cm, AC, =

= 4\/5 CM.

356. ABCDA,B,C,D, — Ky0 (puc. 161). a) Bepuo siu, uTo
npambelie BD; u AC nepneHAUKYAapHBI? 6) Jokayure, 4To mIpd-
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mble BD; u AB; nepneHAUKYJAPHBI. B) [loKamure, 4To mpaAMasn
BD, nepnenaukynaapHa miaockoctu AB;C.

Blfv:." . C}I N
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Puc. 161 Puc. 162

357. ABCDA,B,C,D, — TpsaMOYTOJbHBII Iapajesenues,
OCHOBAaHMEM KOTOpPOTO cay:kKuT KBaapatr ABCD. Brrumciaure
miIomaab OOKOBOM ITOBEPXHOCTHU YETHIPEXYTOJbHOW ITUPAMUIBI
B,ABCD, ectu AB=2 cm, AC, = 26 cwm.

358. B mpaBuabHOIi TpeyroabHoit mupamuze SABC 060Ko-
Bble peOpa B3aumMHO mneprneHAuKyaapHbl (SC 1. SA, SC 1 SB,
SA 1 SB). Yepes Tourky O, B3ATyI0 Ha pedpe AC, OCTPOEHO ce-
YyeHNe NMUPaMUIbI, HepueHAuKyaapHoe npamon SC. Berauciaure
IIUHY 60KOBOTO pedpa MUpaMUAbl, €CJAU ILIOIAalh CEUEHUA PaB-
Ha 32 cm?, a SO =10 cMm.

359. BorkoBoe pebpo SB UeTHIPEXYTOJbHON HHUPAMUIBI
SABCD, ocuHoBanue Koropoit — KBaapat ABCD, mneprneHINUKY-
JISTPHO ILJIOCKOCTH OocHOBaHUA (puc. 162). a) Joxkakure, 4TO Ips-
mMas AD mepneHAuUKyJAsapHa 1iockoctu SBA. 6) Bepuo ju, uto
npsavbie SC u CD mnepHneHINKYJIAPHBI? B) BbhlunmciauTe IIuHY
pebpa SB, ecsiu miomnaab O0KOBOM MOBEPXHOCTU THUPAMUILI PaB-
Ha 27 cm?, a CD =3 cwm.

360. B npamoyrosbauke ABCD AB =3 cm, AD =4 cm. K nio-
CKOCTHU MPAMOYTOJbHUKA IPOBEIEHbI IePIEeHANKYIAPHBIE OTPE3-
ku BB; u CC, Ttak, uto orpe3ok B;C, He mepeceKaeT IIJIOCKOCTb,
B KOTOPOU JIEXKUT NMPAMOYTOJbHUK. BRIUMCINTE AJUHY OTpe3Ka

B,C,, eciim AC;=+41 cm, B{D=+74 cwMm.

361. SABC — npaBuibHas TpeyroabHas nmupamMuzga. Touka O —
TOUKA mepeceueHus MeaumaH Tpeyroabuuka ABC. [Hoxa:kure,
yro npamaa SO mepueHIUKyJIApHa miockoctu ABC.
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362. B npaBunbHO#l TpeyrosabHoil nupamuae SABC, 60KOBbIe
pebpa KOTOpO B3aMMHO IEePHeHIUKYIAPHLI, Ha pedpe SB B3sd-
Ta Touka D Tak, uro AD =5 cm. IIpoekmusa sToro orpeska Ha

IIJIOCKOCTh OCHOBAHUA HapaJjijieibHo nmpamoii SC paBHa /26 cM.
Breruuciure gamHy 00KOBOT'O pedpa mupaMUIBI.

363. B mpaBuabHOU TpeyrosabHoil nmupamuge SABC mposene-
HBI JIBA CEUEHUA: OJJHO — Uepe3 BepIiuHbl A u B, MeprIeHauKy-
asapHoe npamoir SC, a aApyroe — uepes BepIIuHy B u Touky E,
mensiryio peopo AC ma orpesku AE =8 cm u EC =7 cm, mapaJ-
aenbHOe npamoii SC. Berumeaure nIJamHy OTpe3Ka, II0 KOTOPOMY
mepeceKaroTcs 9TU ceueHusd, ecau SA =12 cwm.

364. B mpaBuibHO# TpeyroabHoi nupamMmuge SABC u3 BepIu-
Hbl C 1 u3 Touku D, nensaieit pedbpo AC Ha orpesku AD =15 cm
u DC=10 cMm, mIpoBeleHBLI MNEePHEHAUKYIAPLI K Tpanu SAB.
BrruucauTe qinHY KaKIOTO MEPIEeHANKYJISIPa, €CJIU PACCTOAHIE
MeKy UX OCHOBAHUSAMU PaBHO 6 cM.

365. ABCDA,B,C,D; — wry0. IlocTpoiiTe ceueHnue Kyba IIJI0-
CKOCTBIO, ITPOXOJAIIEN uepesd cepenuHy pedpa BB; u nepreHau-
KyasapHoit npamoit BD,. HafinuTe miaomaab 9TOTO CEUYEHUSI, €CIN
IanHa peOpa KyOa paBHAa a.

366. Yepes 1eHTP OCHOBAHUSA ITPABUJIBHOU TPEYTOJbHOM IN-
pamMuabl mapaJjiesbHo ABYM ee HellepeceKaroInMcs pedpam mpo-
BeJleHa ILJIOCKOCTh. HaliguTe I0Ia b MOJYYNBIIErOCsa CeUeHusd,
ecau AJuHA OOKOBOrO pebpa IHMpaMuAbl paBHA @, 4 CTOPOHBI
OCHOBAHUA PaBHBI b.



§ 2. IlepieHANKYJIAP U HAKJIOHHAMA.
Paccrosgnue oT TOYKH 10 MIOCKOCTHU

1. Ilepnengukyasap u HakJoHHadA. IlycTh Touka A He Je-
JKHUT Ha IIJOCKOoCTU O. IIpoBemem uepes TOUKY A IPAMYIO, mep-
NeHINKYJIAPHYI0 ILIOCKOCTH O, W 00o03HauuM OyKBOii O TOu-
Ky IIepeceueHnss 9TOW MHPAMOII C ILJIOCKOCThIO O (puc. 163, a).
Ilepnendukryaspom, npoeedenHtblm U3 mouku A Kk naockocmu .,
HasbiBaeTcsa orpe3ok AO, Touka O HasbIBaeTCA OCHOBAHUEM nep-
nendurkyaapa. Ecau AO — mnepuneHIUKYJIAP K IIJIOCKOCTH O,
a M — mpom3BOJIbHAA TOYKA 3TOU IJIOCKOCTU, OTJIANYHAS OT TOU-
Ku O, To oTpe3ok AM Ha3bIBaeTCA HAKJOHHOU, ITPOBEeNeHHON 13
TOYKU A K IJIOCKOCTHU O, a TOUKa M — OCHOB8aHUeM HAKJIOHHOM.
Otpesok OM — opmozoHaavbHasa npoekyus (Uam, Kopode, npo-
exyus) HaKJOHHON AM Ha IIJIOCKOCTH Ol.

A

4, B,
G

a) 6)
Puc. 163

Hanpuwmep, eciiu ABCA,B;C; — npAMasa TpPeyrojbHad IIPU3-
Ma, TO HePIeHIUKYJIAP, MPOBEeAEeHHBIN 13 TOUKHU B; K IIJIOCKOCTU
ee ocHoBaHusa ABC, ectb pebpo B;B, orpe3ok CB — mpoeKnusa
HakJgoHHOIT B;C Ha miockocts ABC (puc. 163, 0).

2. Teopema o Tpex mepHmeHAUKyIasapax. [foxkaskem TeopeMmy,
KOTOopas UTpaeT BasKHYIO POJIb MPU PeIlleHWU MHOTUX 3ajad.

Teopema 1 (o mpex nepnendurynapax). Ilpamas, npo-
6edeHHas 6 NAOCKOCMU U nepneHiuKynipHas npoexyuu Ha-
KJAOHHOU HA IMY NAOCKOCMb, NepneH0uKYyiipHa U camoll Ha-
KLOHHOU.
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HdorasaTenbcTBO.

IIycts AO u AM — COOTBETCTBEHHO IEPHeHANKYJIAD M Ha-
KJIOHHAs K IIJIOCKOCTH O, @ — IIpsAMas, IpPOBeleHHAs B ILJIO-
CKOCTHU O/ M HmepHeHAuKyJApHada npoexiiuu OM (puc. 164, a, 6).
Hoxaxkem, uto a 1 AM.

IIpamasa a nepnegukyaapHa miaockoctu OAM, Tak KaK oHA
MepneHauKyJAaApHA ABYM Iiepecekarmormumcsa npaAMbeiMm OA u OM
aroii maockocTu (a | OM 1o ycimoBurio, a | AO, Tak kax AO | o).
CrnemoBaTesibHO, IpAMaA a IEepPIeHAUKYJIApHA JI000M IPIMOI,
Jexxartieil B miaockoctu AOM, t.e. a L AM.

Teopema moxasana.

Puc. 164

Teopema 2. IIpamasn, npoéedeHHas 6 NAOCKOCMU U nep-
neHouKYyAApHas HAKLIOHHOU, nepneHOUKyniapHa U ee Npoek-
YuUu HA IMY NAOCKOCMDb.

HokasaTemlbCcTBO.

ITycte AO u AM — cOOTBETCTBEHHO IIEePIeHAUKYJISAP U Ha-
KJIOHHAsI, TPOBeJeHHbIe U3 TOUKU A K IJIOCKOCTH O, IpAMas a
JIEXKUT B IIJIOCKOCTH O ¥ TEPHEeHAMKYJIAPHA HaKJOHHOU AM
(cMm. puc. 164, a, 0). [lokakeM, 4TO IpsaMasi a IepIeHANKYJIAPHA
npoeknuu OM. IIpamas a nepueHAUKYJIApHA 1maockoctu OAM,
TaK KakK OHa IepIeHAWKYJIIpHa OBYM IIePeceKaronuMcs IIpsd-
mbiM OA u AM »sToii mnockoctu (a | AM mo ycaoBuio, a | OA,
rak Kak OA L o). Orcrozga cienyeT, 4To ONpsaMas a IePIeHINKY-
JSpHA KaKIOoM MpsaMoii, jJe:kalneit B miockoctu AOM, B yacT-
HocTu a 1 OM.

Teopema mokrasaHa.
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3anaua 1. ABCDA,B,C,D; — xy0, Touka O — TOUYKa mepe-
ceuenmus auaromasiei rpanu A,B,C,D,, a F — cepeauHa pebpa
DD,. HNorasxkure, uto OF | AD;.

B c | Hano!:
1 B
Al I\ N 1 ABCDAIBICIDI -
N Ky6, DF = FD;,
AN X \F 0 =A,C, N B,D;.
- AN R NorkazaTh:
il \ OF 1 AD,.
A D
a) 0)
Puc. 165

HJokasaTeabCcTBoO.

1) A,D — mpoexnusa B,D na miaockocth A;AD u A,D | AD,.
CrnemoBaTenbHO, IO TeopeMe O TpexX IepIeHAUKYIIpax
B,D | AD,.

2) OF || B;D (tak kak OF — cpeAHss JUHUS TPEYroJbHUKA
B.D,D), suauur, OF | AD, (puc. 165, a, 0).

Teopema 3. Ecau u3 00HOU MouKku, 634moil 6He NILOCKO-
cmu, npogedenvL K IMOU NAOCKOCMU NepneHdurKyaap u 0eée Ha-
KJLOHHBLE, TMO:

1) dée naxknonHblLE, UMelOUUe PABHbLE TLPOEKUUU, DAGHBL;

2) u3 06yx HakLOHHBLLX OONbULE MA, NPOEKYUSL KOMOPOU
6onvuLe.

HJokasaTeabcTBoO.

IIycts AO — mepmeHAUKYJIAP K MIJIOCKOCTH O, AB m AC —
HaKJIOHHBIE K 3T0i mIockocTu (puc. 166, a). ITo ycrosuio AO L a,
caenoBatesnbuo, AO | OB u AO | OC. W3 npAMOYTOJbHBIX Tpe-

yroabHUKOB AOB u AOC mHaigem AB= AO? + OB?, AC=

= JVAO? + OC?. Orciozna:

1) ecim OB=0C, to AB=AC;

2) eciu OB<OC, to AB<AC.

Teopema mokasana.

IIycts AO 1 AM — COOTBETCTBEHHO IEPIEHANKYJIAP U HAKJIOH-
Hasd, IPOBeJeHHbIe M3 TOUKU A K IIockocTu o (cM. puc. 166, a).
B mpamoyronrHOM TpeyroabHuke AOM ctopona AO sBiseTcs
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KaTeToM, a cropoHa AM — THIOOTEeHy30M, caemoBaTesbHo, AO <
<AM. Takum 006pa3oM, MEPIEHAUKYJIAD, TPOBEEHHBIA M3 TOU-
KM K IIJIOCKOCTM, MEHbIIe JIf000i HaKJOHHON, IIPOBEIAEHHON 13
TOH K€ TOUKU K JAaHHOM IIJIOCKOCTH.

3HAUNUT, U3 BCEX PACCTOAHUI OT TOUKU A [0 PaA3JUUYHBIX TO-
YeK IIJIOCKOCTH O HAMMEHBIIINM SABJIAETCA PACCTOSHME IO OCHO-
BaHusa O TEepPIeHAUKYJIApPa, IMPOBEIEHHOTO M3 TOYKU A K IIJIO-
CKOCTH Ol.

Onpemgeaxenmue. PaccrogameM OT TOUKHU T0 TMIOCKOCTH HA-
3bIBA€TCA NJUHA IIePIIeHINRYJAAPA, IPOBEAEHHOTO U3 3TOU TOUKM
K JAaHHON ILJIOCKOCTH.

Paccroanme ot Touku A mo mpamoi [ obosumauaerca d (4, 1)
(uuraror: «Paccroanme or TOuKu A 10 mpaAMOH [»).

B,
A

4, G

C

\ A
a) 0) 8
Puc. 166
IIyers o0 m f — mapajulefbHBIE ILIOCKOCTH. W3 JII0OBIX TO-

uyeK A u B IJIOCKOCTH (. TIPOBeAeM K ILIOCKOCTH [3 IepreHau-
Kyaspel AA; u BB; (puc. 166, 6). Tak kax AA; L. p u BB; L J3,
T0 AA, | BB,. OTpe3ku mapajelbHbIX NPAMEIX, 3aKJIOUYCHHEIE
MEXKAY MMapalieJIbHBIMU IIJIOCKOCTSIMU, PABHBI, CJIEI0BATENb-
HO, AA, =BB,. Orciona ciegyeT, YTO BCE TOUKM IIJIOCKOCTH O
HaXOAATCS HA OJHOM M TOM K€ PACCTOAHWHU OT ILJIOCKOCTH [.
AHaJIOTMYHO, BCe TOUKH ILJIOCKOCTH [3 HAXOAATCA HA TOM Ke pac-
CTOAHUU OT ILJIOCKOCTH O.

Onpemenenue. Paccrogumev wMemay NapaielbHbIMU
ILUIOCKOCTAMY HAa3bIBAETCH PACCTOSAHUE OT MPOM3BOJHHOM TOUKH
OIHOI M3 MapaJLIeJbHBIX ILIOCKOCTEH [0 APYroil IIOCKOCTH.
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Paccrosinve MeKJy NapaIeIbHBIMM ILJIOCKOCTAMU O W [3
o6osuauaercsa d (o, P) (uuraror: «PaccrosiHMe MeEXKIY ILIOCKO-
cramMu o 1 P»).

Amajornuno, Kaxkaas TOUKAa IPSIMOIN, IapajjelbHOIl HEKO-
TOPO#l IIJIOCKOCTH, HAXOAMTCA HA OJHOM M TOM ’Ke PaCCTOSHUU
OT 9TOM TJIOCKOCTH.

Onpegemenue. Paccroguuem Meskay TIPAMOW M mapad-
JIeJIbHOM e¥l IIJIOCKOCTHI0O Ha3BIBAETCHA PACCTOSTHUE OT IIPOU3-
BOJILHOWI TOUYKHM NMPAMOM 0 IMJIOCKOCTH.

Paccrosaame mMexxkay mpaMoi [ ¥ mapaJijieIbHON el MJIOCKOC-
ThIO O, o6o3Hauaercs d (I, o) (uuratoT: «PaccTosHue MexXKIy Tps-
MO#1 [ U IIJIOCKOCTBIO O(»).

Ecnau nBe mpsaMble CKPeIUBAIOINECS, TO Ueped KaKAYI0 U3
HUX IPOXOIUT €IUHCTBEHHAs IJIOCKOCTD, MapaJljieJbHasd APYroi.

Onpengemxenue. Paccrogamem Mesay CKPENUBAFOIINMU-
cA NPAMBIMU HAa3BIBAETCS PACCTOSIHHE OT OJHOH M3 CKpeIu-
BAIOUIUXCA MPAMBIX 0 ILIOCKOCTH, IPOXOAAIIEIl Yepe3 APYryIo
IPAMYI0 U NapalIeIbHON IEePBOH MPSIMOM.

Paccrosinre Me:Iy CKpeIuBaIUMUCT IPAMBIMEA @ 1 b 060-
3Hauvaerca d (a, b) (uuraroT: «PaccrosHme MexK oy IPAMBIMUY @ U b» ).

Hanpuwmep, B mpsamoyronsaoMm napasinenenunene ABCDA,B,C,D,
paccTodaHUe MEKAY MapalIebHBIMHU ILJIOCKOCTAMU, B KOTOPBIX
ae:xat rpanu AA;B,;B u DD,C,C, paBHO giuHe pedbpa AD, Tak
KaKk AD mepuneHIUKYIAPHO KaXKIOM M3 YKa3aHHBIX IJIOCKOCTEI.
Paccroanue or mpamoit A;D 1o mapajiebHOH el IIJIOCKOCTU
BCC, paBHO aaune pebpa DC (puc. 166, 8).

B B,
N C] ’\*Cl
ny [LANN
1 N Al N
A| 1.\ A A| :|\ AS
iy o~ P RN
LY N RN
oy N I )\‘, N
1 N 1 I N
! : \\ N I’ \)( N
FBRT-opso)c I BT p=c
[ S -7 s Se -7
1=~ O VLm0
A D A D
a) 6) 6)
Puc. 167

Samaua 2. ABCDA,B,C,D; — ry0. IlocTpoiiTe ocHOBaHUE IIEP-
MeHINKYJIIpa, IPOBeIeHHOT0 U3 Touku D; K miaockoctu AB,C.
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Pemenue.

1) BameTum, uto A;B — mpoeknusa D;B Ha MJIOCKOCTh TPaHu
AA,B,Bu AB, 1 A,B, ciegoBaTeibHO, II0 TEOPEME O TPEX IepHeH-
murynsapax AB; 1 D;B. Asamorununo, DB — mnpoeknus DB Ha
miockocTh rpanu ABCD u DB | AC, 3nauut, AC | D,B. Takum
obpasoMm, npamasa DB nepreHAuKyJIApHAa IBYM IepPeceKarnMCcs
npsmbim BA u AC ninockoctu AB,C, cienoBaTenbHO, npamasa DB
mepreHAUKyJIApHa miockoctu AB,C (puc. 167, a).

2) Taxk xax DB 1 (AB;C), TO mCKOMOe OCHOBAaHUE IIePIIEH-
IUKYyJsdpa ecTh TOUKa mepecedeHUs npamMoir DB ¢ IIJIOCKOCTHIO
AB,C (cm. puc. 167, a).

3) Crpoum Toury O =AC N BD (puc. 167, 6).

4) Tourka X = D;B N B;0 — nCKOMOe OCHOBaHUE NEPHEHIUKY-
aspa (touka X jgeXuT B miaockoctu AB;C, Tak KakK OHa JIEKUT
Ha npamoinrt B;0 (puc. 167, 8)).

Samaua 3. Iam Ky6 ABCDA,B,C,D,. Halinure paccrosHue
mexxkay npavbimu AB; u CD,, ecau nauHa pebOpa Kyba paBHa a.

G  I—

a) 0)
Puc. 168

Pemenue.

1) PaccMoTpuM IJIOCKOCTB, IIPOXOASAINYIO Uepe3 IIPAMYIO
AB; u mapanenbHyio npamoir CD,. Takoll MJIOCKOCTHIO ABJIA-
eTcs IJIOCKOCTL O/, B KOTOpOU Jexkut rpanb AA,B,B (A,B<aq,
CD, | A,B, cnemosarensro, CD, || o) ( puc. 168, a, 0).

2) Paccrosaume mexxknay npambiMmu CD; u AB; ecThb paccTo-
aHme or J0b60oi Toukm mpamoit CD, mo maockoctu o. OTpesok
DA, — TepueHAUKYJIAP, IPOBEIEHHBIN U3 TOUKU [, K ILJIOCKO-
cru o (DA, | A,B,, DA, 1 AA,, suauur, DA, 1 (AA,B,)), cie-
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JOBaTEJbHO, €r0 AJIVWHA 4 PaBHA PACCTOSHUIO MEXKAY IIPAMBI-
mu AB; u CD,. OrBerT: d (AB;, CD;)=a.

Bonpocbkl 1 3apgaum K § 2

367. Ilpamasa a — opToroHajabHasdA MPOEKIIHA IIPAMOI b Ha
IJIOCKOCTDL O, TIpsaMas [ JIeXKUT B ILJIOCKOCTH O. U TEPIEeHIUKY-
JApHA IpAMoOil a. BepHo Ju yTBep:KIeHUMe, UTO IpAmMas [ mep-
MeHIUKYJIIpHA TpaMoi b?

368. IlpaMas p JEeKUT B IJIOCKOCTH [3 M IepIeHIUKYJIAPHA
npamoii b. KakoBo B3amMHOe pacHoJIOMKeHN!e MIPSIMOUA p U OPTO-
FOHAJbHON IPOCKIUHU HPAMOR b HA IJIOCKOCTL [3?

369. Touka P je:XUT HA IPAMOH [, TPOXOAAIIEH uepes IeHTP
OKPYJKHOCTH U IEPIeHAWKYJISIPHOHN IMJOCKOCTH, B KOTOPOIl 9Ta
OKPYJKHOCTH JiesKUT. Touku A m B JeKaT Ha JaHHON OKPYIK-
"HOoCcTH. BepHo au, uto orpesku PA u PB paBHBI MexXIy co00ii?

370. IIpsambie a u b — ckpeniuBalomniuecsa. III0CKOCTE O IPO-
XOIUT Uepes NpAMYIO b U mapaJijiejbHa IpAMOIl a, Touka O —
MIPOMB3BOJIbHAS TOUKA MpPAMOU a, OF — meprneHAUKYIIp, IpPOBe-
IOeHHBIH u3 TouKu O K ILIOCKOCTH O.. BepHO Jiu, YTO paccTOosSHIE
MeXKIy MpAMBIMU a U b paBHO anauHe oTpe3dra OF?

371. U3 Touku A mpoBeIeHbI K ILJIOCKOCTU O IIePIEeHIUKY-
asap AO, miauHa KOTOporo paBHa 4 cMm, u HakjJouHada AC =7 cwMm.
Beruncaure nauHy mpoeKnuu HakJOHHOU AC Ha IIJIOCKOCTH O.

372. VI3 oxgHO¥ M TO¥ Ke TOYKM MOJ yTrJIOM () APYT K APY-
Ty IPOBeIeHbl IEPHEeHINKYIAD U HaKJIOHHAA, IJNHA KOTOPOH a.
Haiinure nauHy mpoeKIiuy HAKJIOHHOM.

373. OcuoBanmem npsamoii npusmbsl ABCA,B;C, ciyXut nps-
MOYTOJIBHBIN TPEYTOJbHUK C MPAMBIM yIJioM IIpu BepinuHe C
(puc. 169, a). a) HasoBuTe mpoekiuio orpeska CB; Ha IIJIOCKOCTh
A,B,C,. 6) BeprHo au, uTo oTpe3ok CB,; — OpTOroOHAJbHAA IIPO-
eKkmus orpeska AB; Ha nmiaockocts rpanu CC,B;B?

374. ABCDA,B,C,D, — ®y6 (puc. 169, 6). a) Bepuo au, uTo
mpoekIiueil nuaroHanu B;D Ha miockocTh rpanu AA,D,D aBius-
eTcsa orpesok A;D? 6) Haiigure aauuy mpoeKmuu orpesxa A;D
Ha miIockocTh BDD,, ecau niawHa pebpa Kyba paBHa a.

375. Orpesork SO — nepueHIUuKYJIApP, IIPOBEAeHHEIN U3 TOUKA S
K ILJIOCKOCTH, B KOTOPOIi JiexkuT TpeyroiabHuk ABC. W3BecTHO,
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yro SA =SB =SC. [Jokaxure, uro Touka O eCTb IEHTP OKPYK-
HOCTH, OIIMCAHHON OKOJIO TpeyroabHuKa ABC.

376. B TpeyroapHoit nupamune SABC 60KoBoe pedbpo SA mep-
MeHIUKYJISPHO IJOCKOCTH OCHOBaHWSA, OTPe30K AF — BwICOTaA
TpeyroabHuKa ABC. [Jokaxkure, 4To SF eCcThb BBICOTA TPEYIroOJib-
uuka SBC.

377. Ilpamas OB mnepueHANKYJIAPHA ILIOCKOCTH KBaapaTa
ABCD. Haiigure mioiaznb Tpeyroabauka OAD, ecau OB =8 cwM,
AB=6 cmMm.

378. Inuna 60K0BOro pedpa MpaBUJILHOI TPeyroJbHOI mupa-
munsl SABC paBHa 8 cM. BeiuncanTre paccTosHre OT BEPIIUHBI S
no miaockocTu ocuoBauud ABC, eciu AB=12 cwm.

K B
B1 Cl Al \ 1
A4, /0
N "
IRY
: \\ \\
/)_B___:\l\\__ C A B
, N
A D
C
a) 0)
Puc. 169 Puc. 170

379. ABCA,B,C, — mpaBuUJbHasA TPeyroJbHas IPU3Ma, TOU-
Kku K mu O — cepenunbl pebep A;B; u A;C; COOTBETCTBEHHO
(puc. 170). a) Bepuo au, uro CO — upoeknus CB; Ha IIJIOCKOCTH
rpaau AA,C,C? 6) Beruucsure miomianbs TpeyroabHuka BC,K,
ecaiu BC=6 cMm, AA, = J15 cwm.

380. OcuoBanme TpeyroJbHo# mupamunbl SABC — mpsamo-
yroabHbIN TpeyroabHuk ABC, B Koropom LACB=90°, LCAB=
=30. Bwruuciaure BBICOTY Trpanu ASB, TpoBelIeHHON u3 Bep-
IMIUHBL S, ecan IJuHa 00KoBoro pedopa SC, mepueHIUKYIAPHOTO
IIJIOCKOCTH OCHOBaHUA, paBHA 4 cM, a AC =6 cwM.

381. Uepes Bepumiuay A OpaAMOYroJbHOro Tpeyroabauka ABC
(LACB =90°) npoBegena npsamas AQO, mepueHIUKYJIAPHAA IJIO-
CKOCTH TPeyTroJibHUKAa. BeIuucauTe miaoianb Tpeyroabauka BCO,
eciu BC=2 cm, CO = 2\/5 CM.
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382. N3 touku O mpoBeneH mepueHAuKyJIap OA K IIJIOCKO-
ctu npamoyroabHuka ABCD. Haiigure paccrosaue oT Touku O
IO ILJIOCKOCTH NAHHOTO HPAMOYTroJibHUKAa, ecau AD=b, DC =a,
a miomans tpeyroabauka ODC paBHa S.

383. OcuoBanue TpeyrobHoi nupaMuabl SABC — paBHOOEI-
peHHBIN TpeyroabHuK ABC, a 60KoBoe pebpo SA mepreHIuKy-
JISTPHO TIJIOCKOCTHY OCHOBaHUsA. Berumeaute miomians rpanu SBC,
eciu AB=AC=10 cm, BC=12 cm, AS =24 cM.

384. Boxosoe pedbpo SA uerbipexyroabHoil nmupamunsl SABCD,
OCHOBaHU’E KOTOPOil — HpaAMOyroJabHUK ABCD, nepueHInKyJIap-
HO ILJIOCKOCTH OCHOBaHMus. Briumciaure aiamuy peopa SA, ecuu
SD=12 cm, SC=18 cm, SB=14 cwm.

385. B paBHoOeapennom Tpeyroabuuke ABC AC =BC =2 cwm,
ZABC =30°. IIpamasa OB nepuneHAUKYJISpPHA ILJIOCKOCTH JaHHO-
ro TpeyrojabHUKA. Berumeanre paccrosume oT Touku O 10 mps-
moit AC m paccrosgHme orT TouKu B g0 miaockoctu AOC, eciu
OB=1 cwMm.

386. Yepes Bepmuny A kBagpara ABCD mpoBejgeHa Mps-
maa AO, mepuneHAVMKYJIAPHAS ero IJIOCKOCTH. BblumciuTe pac-
crogaue ot Touku O no npambix DB, BC u DC, eciu OA =16 cwm,
AB=8 cwM.

387. OcuoBanue TpeyrosbHOil nupamuznsl SABC — paBHO-
OempeHHBbINT TMPAMOYTOJIbHBIN TpeyroabHuk ABC (LACB =90°).
BokoBoe pedopo SC mepneHAUKYJIAPHO IIJIOCKOCTH OCHOBaHUA.
Boruucaure miaomansb GOKOBOM ITOBEPXHOCTH HUPAMUIBI, €CJIKN
AC=4 cm, SC=2 cm.

388. Karer mpsamoyroiasHoro tpeyroiabHuka ABC paseH a,
a yroJji, Ipujeskamuii K 3TOMy KaTeTy, paBeH O.. Uepea BepIIu-
Hy npsamoro yria C mposegena npsamas CD, nmepleHIUKYIApHaS
IJIOCKOCTH 3TOr0 TpeyroJibHuKa. HaliauTe ILIOIIanb TPEYTOJib-
Huka DAB, ecau DC =b.

389. IIpamasa OS nepneHAuKyJasapHA ILIoCKocTu pomba ABCD,
IraroHajlu KOTOpPOoro mepecexaiorcsi B Touke O. I[okakuTe, UTO
PAcCCTOAHUSA OT TOUKH S [0 IPSAMBIX, COAEPKAIINX CTOPOHBI POM-
0a, paBHBI, U HaliAUTE 9TO paccrodauue, ecau SO = a2, AC = 2a,
BD=a.

390. OcHoBaHUe ueThIpexXyroJbHON nupamuabl OABCD —
pom6 ABCD, y xoroporo ZABC =60°, AB = a. Bokosoe peopo OA
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MUPaMUIbl MEePIeHANKYIAPHO IJIOCKOCTH OCHOBaHusA. Haiimure
nnuny peopa OA u paccroaHue oT ToUuKu A 10 miaockoctu ODC,
ecsu maomians rpanu ODC pasHa S.

391. Yepes sBepmimay B Tymoro yria mnapaJjjeaorpaMmma
ABCD mupoBenmena mnpamass BM, mneplneHAUKYJASPHAsA e€ro ILIO-
CKOCTH. BrrumcsauTe [IIWHBI CTOPOH NapajejiorpaMMa, ecau

AM =35 cm, MD=MC =5 cm, AC = 2/22 cwm.

392. Mz TouKu A K IIJIOCKOCTU O, IPOBEAEHBI MePIeHIUKY-
asap AB u mHakgouHble AC u AD, TPOEKIIUM KOTOPBIX 00pasyioT
Me:KIy coboil mpsamoii yros. Beiuuciaure BbicoTy CK TpPeyrojb-
Huka ACD, ecaiu AB=15 cm, BC=16 cm, BD =20 cwm.

393. lau ky6 ABCDA,B,C,D,. BoluucinuTre pacCTosHNE MeK-
ny npavmbiMu B;D u D,C, ecniu giuHa pebpa Kyba paBHa 2 CM.

394. [Nuaromanu mnapaJaesorpamvma ABCD 1mepecekamTcs
B Touke O, a nmpamasg MO nepneHIUKYJISPHA IIJIOCKOCTU TaHHO-
ro ImapaJiaejorpaMMa. BuIumcianuTe BBICOTHI ITapaJijiejorpaMma,
ecJii IJIUHBI ero cTopoH paBHBI 20 cm m 50 cM, a pacCcTOAHUA OT
TouKku M 10 IPAMBIX, COAEPIKAIINX CTOPOHBI ITapaJijiejgorpaMMa,
paBHBI 17 cMm u 25 cwm.

395. Il1ocKOCTh (0 MPOXOAUT Yepes3 BepIIuHy A TPeyroJbHU-
ka ABC u napaunensHa npamoirt BC. Orpesku BB; u CC; — nep-
MEeHANKYJIAPHI IJIOCKOCTH O.. BBIUMCINTE IJIOINAaLh TPEYTOJbHU-
ka ABC, ecniu AB, = J2 cm, AC, = J3 e, B.C, = \/EPCM, a pac-
crossHMe OoT nmpamoii BC mo IJI0OCKOCTH OL paBHO 3 CM.

396. B Tpeyroabuoii nupamuge SABC 60xkoBoe pe6po SB mep-
MIEeHANKYJISIPHO IJIOCKOCTHM OCHOBAHWS IHUPaAMUABI. BbIUuMCIUTE
BeicoTy SD Tpeyroabuuka SAC, eciu AB=10 cm, BC=17 cwm,
AC=21 cm, SB=15 cMm.

397. B paBHOGenperHoM TpeyroabHuKke ABC ocHoBanue AB =6 cM,
a 6okoBaa cropoHa BC =5 cm. Orpesox OK mnepuneHIUKYJIAPEH
ILJTIOCKOCTH TpeyroJbHUKa (rme Touka O — IeHTDP OKPY!KHOCTH,
BOMCAHHON B JAHHBLI TPEYroJbHUK). BBIUMCINTE BBICOTY Tpe-
yrosabauka AKB, mpoBefennyio us Bepminubl K, ecaiu OK =2 cM.

398. B paBHoGenpennom TpeyroabHuke ABC ocuoBanue AC =
=6 cMm, a Boicora BD =9 cm. Touka M paBHOyIajieHa OT BCEX
BEPIIMH JAaHHOTO TPEYroJbHMKA M HAXOAUTCSI HA PACCTOSHUU
3 CM OT ILIOCKOCTH, B KOTOPO# OH JIXKUT. BLIUKMCINTE PacCcTOs-
Hue oT Touku M mo BepmuHbl C TPEyroJbHUKA.



§ 3. ¥roa me:xay mpAMON M IIJIOCKOCTHIO

1. OpToroHajgsHasa MPOEKIUA MPAMOii. [IycTs B mpocTpamcTBe
IaHBl IJIOCKOCTb O M IpaMaa a. OpmozonanvHoll npoeryuerl
OPSIMON @ Ha IIJIOCKOCTH Of HAa3bIBAETCS ITPOEKIIUSA 3TOM MIPSIMOM
Ha IJIOCKOCTH O B CJydae, €CJU IpAMasd, oIpelesdrolias Ha-
IpaBJieHre IIPOEKTUPOBAHNSA, HEePIEeHAUKYIIPHA IIJIOCKOCTHA Ol

Hanpuwmep, eciu ABCDAB,C,D; — Ky0, TOTJ]a OPTOTOHAJb-
HOI mpoekImei npamoii B, D #Ha miockocts rpadu DCC,D, aBusa-
ercd npamaa DC,, a opToroHaJibHaAsA MPOEKIUA 3TON IPAMOM HA
mirockocTh ocHoBauusA ABCD Ky6a ects npsamas BD (puc. 171, a).

M
B, G
A, Ny
| ‘\ D1 (0
: \ /a’ (0) (PO / A
X \\ //
l/g)l'-\———\\-——— C o . \}Ky
A= — D a
a) 6)
Puc. 171

HamnuMm ompeneneHue yrijia MeKJy IPAMOI UM IJIOCKOCTHIO,
IPU BTOM BOCIIOJIB3YyEMCsSI IOHATHEM OPTOTOHAJLHON IIPOEKITNU
IPSAMOM HaA IIJIOCKOCTD.

Ecnu npsamas mepneHIUKYJISPHA IIJIOCKOCTH, TO €€ OPTOrO-
HaJbHAas MPOEKIIUA Ha ATy IJIOCKOCTb €CTh TOUKA IIepeceueHms
9TOU HPAMOI C ILJIOCKOCTHIO. B 9TOM ciiydyae yroa Me:KAy IIps-
MO ¥ ILJIOCKOCTBIO cumTaeTcs paBHbIM 90°.

2. Yroan Meskay mMpAMON M IJIOCKOCTBbIO. PaccMOoTpuUM IOHSA-
THe yrJyia MeKIy IPAMOM U ILJIOCKOCTBIO.

Onpegemenue. YrioM Mexay IPSMOI, He TEPIEHTUKY-
JISIPHOM IJIOCKOCTH, ¥ TJIOCKOCTHIO HA3BIBAETCA YTOJI MEKIY IIPs-
MO# U ee OPTOTOHAJBHHOW MPOEKIMeld HAa TaHHYI0 ILJIOCKOCTb.

Teopema. Yzon mendy npamoil u nioCKOCMbI0 A611€mMCA
HAUMEHbUWUM U3 6CeX Y206, KOMOopvle 0AHHARL NpaAMas 00-
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pasyem ¢ npamvlmu, rexauumu 6 0aHHOU NAOCKOCMU U NPO-
x00awumu iepe3 moiky nepeceieHus nPamoi u niocKkocmu.

HokasaTesmbCcTBO.

IIycrs mpsaMasi a mepeceKaeT ILIOCKOCTL Of B Touke O, a’ —
OpTOTOHAJbHAA IIPOEKIIMA IPAMOM a Ha ILJIOCKOCTh O, b —
Opoms3BOJIbHAA NpAMasd, JieKallasd B IJIOCKOCTU O, IPOXOJA-
mas depe3d Touky O m He coBmagaromias ¢ mnpamoin a’. 06o-
3HAUYUM OYKBOM (@, YIOJI MEKIY MPAMBIMU a U @', a OyKBOIX (¢ —
yroa Mexxnay npavmbiMu a u b. [lokaskem, uto ¢, < ¢ (puc. 171, 6).

Ecnu npameie a u b He IepneHAUKYJIAPHBI, TO U3 TOUKU M € a
IIpoBeseM IepreHAuKyasapsl MA m MB K npaveiMm a’ u b
COOTBETCTBeHHO. VI3 MTPAMOYTOJBHBIX TpeyroabHuKoB MAO u M BO

HaiizeM sing, ZJ‘ML*(‘;, sing = B Tax kak MA<MB, To
sin @< sin @. Orcroga caenyer, uto @, < @ (Tark Kak 0 <@ < 90°,
a (yHKIuMA y=sinx HA YKa3aHHOM IIPOMEKYTKE SABJSIETCHA
BO3pacTalolei).

Ecau a 1 b, To ¢ =90°, a, sHauuTr, @ > Q.

Teopema moxasama.

Samaua. [lan Terpasap DABC. HaiinuTe KOCUHYC yrJjia MeK-
oy npsamoni AB u miockoctbio DBC.

D

6
%) Puc. 172 )

Pemenue.

1) Yroa mexny npamoit AB u miockoctbio DBC paBeH yriay
MeKay npamMoii AB 1 OPTOTOHAJNBHON IIPOEKIIMeil 9TOW MPSIMOU
Ha 1miockocts DBC.

2) 1A mocTpoeHUs OPTOTOHAJBHOW IIpoeKIuu IpAmMon AB
Ha MmiIockocTh DBC [OCTAaTOYHO TOCTPOUTHL OCHOBAHUE IepIIeH-
IUKYJIApa, IPOBEIeHHOTO M3 MPOU3BOJBHOM TOUKU IpAMoii AB
K miockoctu DBC (Hanpumep, U3 TOYKU A).
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3) Ecaum Touka O — oOcCHOBaHMEe IEPIEHIUKYJIIpa, IIpPO-
BeJeHHOT0o m3 TouKu A kK miaockoctu DBC, to OC=0B=0D
(IpoeKIMy pPaBHBIX COOTBETCTBEHHO HaKJOHHBIX AC, AB, AD).
CraenmoBaTesnbHO, Touka O paBHOyIAJIEHA OT BEPIIUH TPEYTroJb-
Huka DBC, a Tako#l TOUYKOW B PABHOCTOPOHHEM TPEyTroJbHU-
Ke DBC aBisercs Touka nepeceuenus meguad BK u DF. Takum
obpasom, mpsamas BO — mepHeHAUKYJIAPHAS IPOEKIUA MPsA-
Mot AB ma miaockocts DBC (puc. 172, a, 6).

4) Tenepp HaliieM KOCHUHYC yIjia MeXKAy IpaMoil AB u ILIo-
cxocthio DBC. IlycTs pebpo TeTpasapa paBHO a. B mpsamMoyroJib-

HOM TpeyroabHuke AOB (AB =a, LAOB=90°, BO= %BK =

= a\/§> cosLABO=% = af ta =§.
Orser: g

3apaun k § 3

399. ABCDA;B,C,D; — UpAMOYTOJIbHBIA Iapajjaeaenm-
nen (puc. 173, a). a) Bepro au, uro npamaa B;C ecTb opTOro-
HaJbHAasA IpoeKnud npamoit B;D ma miaockocts rpanu BCCB,?
60) Kaxkaa mpsamas SABJISIETCA OPTOrOHAJBHOM INIPOEKIMeN IIps-
moit AC Ha miockocTh rpanu DCC,D;? B) Ilouemy yros mexxmy
npavmbiMu B;D u DC He paBeH yriay Mexxay mpamoi B;D u mio-
croctrio DCC,?

400. B ky6e ABCDA,B,C,D, nuaronanu ocuHoBanusa ABCD
nepecexaiorcs B Touke O (puc. 173, 6). a) HazoBure opToronaib-
HYI0 mpoekIiinio mpsamoit DC,; HaA ILJIOCKOCTh AMArOHAJLHOTO ce-
uyenus ACC,A,. 6) Bepuo su, uto npsamas AB; SBJsSeTCS OPTOro-
HaJbHOH mpoekmueit npamoii B;0 Ha miockocTs rpanu ABBA;?

B, C
4, N
: \ \\ Dl
AR
\ \
\ \
NN
I \
B ..
A== D
a) 0)

Puc. 173



136 Fnasa 3,§3

401. Man xy6 ABCDA;B,C,D,. a) BepHo 51, 4TO yros mMexX-
oy mpsamoii AB; u 1maockocthbio rpanu BCC,B; paen 30°7
0) Haiigure cunyc yriaa mexay npAamoi B;D 1 IJIOCKOCTHIO I'pa-
Hu ADDA,.

402. Orpesox AM ABIAETCA MEPHEHIUKYIIPOM K IIJIOCKOCTHU
kBagpara ABCD, nuaronajam KOTOPOro IiepecexkarTca B Touke O.
Haiigure cunyc yraa ¢ me:xay npamoir MO u miockocteio MAB,
ecim MA=AD.

403. Orpesox OB neprueHInKYJIAPEeH IIJI0CKOCTH IPAMOYI0JIb-
Huka ABCD, AB=3 cm, AD =4 cm. Beruuciure paccTossHue OT
Touku O [0 MJIOCKOCTHU IPAMOYTOJbLHUKA, €CJAU YIOJd MEXKIY IPs-
Mot OD u minockocthbio ABC pasen 30°.

404. OcHoBaHUE UYeTHIPEeXyroJabHOU mnupamugsl SABCD —
kBagpatT ABCD, 60K0oBoe pebpo SA nmupamMuabl IePIeHINKYJIAPHO
IJIOCKOCTHU ocHOBaHUA. IIpamasa SC o6pasyeT ¢ mIJI0CKOCTbI0 SAB
yron ¢. Halimute KocuHyc yria me:xkay npamoi SC u mI0OCKOC-
Tei0 ABCD, eciau DC =a.

405. Tourka T HaxXOAWTCS HA PACCTOAHMUU @ OT KaXKIOH u3
Bepmine KBagpatra ABCD. Haligure yrosa me:knay mnpsamoii BT
¥ ILIOCKOCTBIO JAHHOTO KBajapara, ecau AD =a.

406. Orpesok BT neprneHanKyJaspeH miaockoctu pomoa ABCD,
/ BAC =60°. Haiigure cuHyc yriaa Me;xkay upsamoit TD u 1wio-
cxkocTbi0 TBC, ecau yroa mMexxkny npsamoinl T'D U IIJIOCKOCTBIO,
B KOTOPO# Je:KUT pomb, paBeH 45°.

407. U3 touxku O, HaXOAAIIEHCSa HA PACCTOSIHUMN @ OT ILJIOCKO-
CTH O, IPOBEAEHBI K 3TOH ILJI0cKOoCcTH HaKJOHHBIEe OA 1 OB, Kax-
Iasi U3 KOTOPBIX 00pasyeT ¢ IJIOCKOCThIO o yroa 30°. ITpoeKiuu
HAKJOHHBIX Ha IIJIOCKOCTH oOpasyior yroa 120°. Haiigure AB.

408. OcnHoBanme TpeyroabHoii mupamuabl DABC — mpsamo-
yroJybHbIN TpeyroabHuk ABC (LABC =90°), 6okoBoe pebpo DB
IePUEeHAUKYJIAPHO IIJIOCKOCTH ee ocHOBaHus. Halinure miomanb
OOKOBOM IIOBEPXHOCTH IuUpamunbl, eciu DB =a, a npameie DA
u DC 00pasyoT ¢ ILJIOCKOCTbI0 ocHoBaHUA yriabl 30° u 45° co-
OTBETCTBEHHO.

409. OcHoBanue TpeyroJybHol mupamunbl DABC — paBHOOe[-
penubiii Tpeyroasauk ABC (AB =CB), 60koBoe pedopo DB mupa-
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MUIbI IEePIeHANKYJISIPHO ILNIOCKOCTH €e OCHOBAaHWA. BhIumcjuTe
paznuyc OKPYKHOCTH, BIIMCAHHON B OCHOBAHNE IMPAMULLI, €CJIN
AD=11 cm, AC=10 cm, a Bricora DK rpauu DAC oOpasyet
C IJIOCKOCTBHIO OCHOBaHUSA yroJ 60°.

410. BoxoBoe pe6po SA UeTHLIPEeXyTroJbHON MUPaMUIbI, OCHO-
BaHME KOTOPON — mpaAMOyrodbHUK ABCD, mepneHInKYJIIPHO
IIJIOCKOCTH €e OCHOBaHUs. BeluncanTe pagnyc OKPyKHOCTH, OIIH-
camHoOil oKoJo Tpeyroabuuka SAC, ecaiu SB =2 cMm, a O0KOBBIE
pebpa SB u SD o6pasyioT C ILIOCKOCThIO OCHOBaHUA yribl 30°
u 45° COOTBETCTBEHHO.

411. 3 Touku O K IJIOCKOCTHU O IIPOBEJeHLI PaBHbIe HAKJIOH-
Hele OA u OB, yroa MeXIy KOTOPBIMHU paBeH 60°, a yroa Mexxay
UX OPOEKIUAME Ha 9Ty ILJIOCKOCTb paBeH 90°. BuluncauTe yrJibl
MeXKIy HAKJOHHBIMHU U ILJIOCKOCTBIO Ol

412, 113 HEeKOTOPOIl TOUKMU IPOBeAEeHBbI K ILJIOCKOCTH JBe Ha-
KJIOHHBIE, 00pasymollie C 9TOI IMJIOCKOCThIO yrianl 45° m 60°.
Brruucaure gauHY KasKI0W HAKJIOHHOI, €CIM PACCTOSHUE MEXK-
Y OCHOBAHMSAMHU HAKJOHHBIX PaBHO 1 cM, a YyroJ MeXKIy UX IIPo-
eKIIUAMU Ha IJIOCKOCTH paBeH 30°.

413. B paBHOOGegpenHoM Tpeyroabuuke ABC AC=CB=1 cwm,

£ BAC =30°. Orpesok OC, nyinHa KOTOPOTO paBHA J2 em, TepIeH-
nuryasper miockoctu ABC. Haiimure yron memxay mpamoii OA
u 1miaockocTbio OBC.

414. N3 touku C K IJIOCKOCTH (O IPOBeAeHbl HaKJOHHbIe CA
u CB, meplneHAUKYJIIPHbIE MEXIY co00i M 00pasyroue ¢ ILI0-
cxKocTbi0 O yribl 30° m 45° cooTBeTCTBEHHO. BBIUHMCJINTE YyIOJI,
00pa30BaHHBINA C IJIOCKOCTBIO O, IEePIEHINUKYJIAPOM, IPOBEIEH-
HbBIM u3 Touku C K npsamoii AB.



§ 4. IByrpaHHbIi yroJI.
IlepneHAUKYISAPHOCTD ILJIOCKOCTEH

1. OByrpanssii yroi. IlycTh mpsAMas a JeKUT B ILJIOCKO-
CTH, TOTJ]a MOYKHO YKas3aTh JBE YaCTH 9TOM ILJIOCKOCTHU, KaKIas
13 KOTOPBHIX BMeECTe C MPSIMOM @ Ha3bIBAeTCA IIOJIYILJIOCKOCTBIO.
Ilpamas a HaspIBaeTcsa TPAHUYHON MJIS KaKIOW M3 IIOJIYILJIO-
ckocreit (puc. 174, a). JIBe IMOJYILJIOCKOCTH C 00Iel IrpaHUYHON
OpsMoi [, pacIoJIO;KeHHBIe B IIPOCTPAHCTBE, MOTYT HE JIeKaTh
B OJHOHU maockoctu (puc. 175, 6).

a) 0)
Puc. 174

Onpengenenmue. /[[ByrpanHsIM yriioM HazblBaeTca urypa,
oOpa3oBaHHAS ABYMSA IOJYILJIOCKOCTAMH C OOIeil IpPaHUYHOM
MPAMOI M YACTHIO NMPOCTPAHCTBA, AJA KOTOPOW 3TH IOJYILIO-
CKOCTH CJIYy3KaT TPaHHUIIEH.

IlonynymocKocTy HA3BIBAIOTCA 2PAHAMU JIBYTPAHHOTO YIJIa,
o01iad TpaHWYHAA IpaAMasA [ MMOJYIJIOCKOCTEN HAa3bIBAETCHA
pebpom nByrpaHHoTo yria (cMm. puc. 174, 06).

Eciu rpanm aByrpaHHOro yrjia JieKaT B OJHOM IIJIOCKOCTH,
TO OH HABBIBAETCS PA3IGEPHYMUbLM.

2. JIluHeHbIN yTroJI MBYrPAHHOTO yria. [[1a usmMepeHuUs ABY-
TPAHHOTO yIjla BBOAUTCA IMOHATHE ero JuHeiHoro yria. IlycTh
Touka O Jsexur Ha pebOpe [ mByrpanHoro yriaa (puc. 175, a).
B xammoii rpanu mposegeMm ayuum OA m OB mnepueHANKYJIAPHO
pebpy L. ¥Yroa AOB, cropoHamu Kotoporo cayskat jqyuu OA u OB,
Ha3bIBAeTCsA JUHEHHBIM YTJIOM HAHHOTO ABYTPAHHOIO yTJa.
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Onpengenenue. JIuHeliHBEIM yriIoM ABYTPAHHOTO yrJja Ha-
3bIBaeTCA YroJi, CTOPOHAMHU KOTOPOTO ABJIAIOTCS JIYYH C OOUIMM
HAYaJIOM Ha pedpe IABYrPAHHOTO yIJa, KOTOpPbIe IIPOBEIEHBI B
€ro rpaHsaxX NepPHeHAUKYJIIPHO pedpy.

Puc. 175

ITIycts AOB — juHeHHBIH yIroJl ABYyTrPAHHOI'O yIJja, pedpo Ko-
Toporo [ (cm. puc. 175, a). Taxk wak OA L [, OB 1L [, To mio-
CKOCTb, B Koropoii jgexxar jayuum OA u OB, HepneHIuKYJIIp-
Ha mpamon [. Taxum oOpasom, JUHEHHBIN yrojl IBYTPAHHOI'O
yrja — 9TO yroj, o0pasoBaHHBIN IlepecedeHNeM IBYT'PDAHHOIO
yIJja IJIOCKOCTHIO, IIePIeHANKYIIAPHON ero pedbpy.

Bce nuneliHbIe yIJIBI ABYTIPAHHOTO YIJIa PABHBI MEXKIY COOOI.
He#icTBUTEIIBHO, PACCMOTPUM ABa JuHeWHBIX yriaa AOB u A,0,B,;
IBYTPaHHOTO yrJja, pedpo xoroporo [. Jiyuu OA u O,A, nexar
B ONHOU TpPaHUW U HEePUEeHIUKYJAPHBI pebpy [, ciaemoBaTesbHO,
OA | 0,A,. Aranornuso OB || O,B, (puc. 175, 6). Oraoxum Ha
ayuax OA m O,A, paBHble orpedku OF u O,F; COOTBETCTBEHHO,
a Ha aydyax OB u O,B; paBubie orpedku OT u O;T; coorBert-
crBenHo. Tak kak OF =O,F; u OF | O,F;, T0O 4eTbIpeXyroJbHUK
OFF,0, — mnapanexorpamm. Ilosromy OO, =FF,, OO, | FF,.
Anamoruuno, OO0, =TT, u OO, | TT,. B pesynvrare FF,=TT,
u FF, || TT,, 7. e. veTbipexyroabauk TFF,T — mapajieJorpamMM.
CraenmoBatenbuo, TF = T, F,. Takum o6pasom, TpeyroabHUKYU OF T
u O,F,T, paBHBI II0 TpeM cTOpoHam, 3uauut, ~ FOT = /F,0,T,,
T.e. LZAOB=/A,0,B,.

I'padycroil mepoil 08yepariozo yzna Hasvieaemcs zpadycHas
Mmepa ezo JLUHeH020 YaJa.
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JByrpaHHbIfI yTroJ Has3bIBaeTCA IPAMBIM (OCTPBIM, TYIIBIM),
ecau ero rpagycHas mepa pasHa 90° (meubire 90°, 6oabire 90°).

Ha pucyuke 176, a, 6 n3o0pasKeHbl COOTBETCTBEHHO OCTPBIH
U TYOOU MBYTPaHHBIE YTJIBI.

B panbHeliniem mox ABYrpaHHBIM yIJIOM OyaeM ITOHHUMATH
BCerga TOT, JUHEWHBIM yroJ ( KOTOPOTO YIOBJIETBOPSAET YCJIO-
Buio 0 <@ < 180°.

BMmecTo «AByrpaHHBIN yroJj, rpagycHas Mepa KOTOPOro pas-
Ha Ol» MOYXHO TOBOPUTH «JABYTPAHHBIN yroJ, PAaBHBIN O».

HByrpaHHbI yroJ, pebpo KOTOporo ecTh npamad AB, a rpaHda-
MU ABJATCA MOJYIJIOCKOCTH O U [, o6osHauaerca o AB [ (wiu
TABE, ecau Ha pasHbIX €ro rpaHaX oTMeueHbl Touku 1 u E).

T T T TN T
g 7 .

Puc. 176

Paccmorpum mpumepsi. Ilyets ABCDA,B,C,D, — tmpsmo-
yroabHBIN mapaJsenenunes. Torga L ADD, aBaseTcsa TUHEHHBIM
yIJIOM JBYTI'PAHHOTO yIJia, pedbpo Koroporo ecth mpamaa DC,

a ero rpaHM — IOJYIJIOCKOCTH, B KOTOPBIX JIeXKaT IIPSIMO-
yroasauKu ABCD u DCC,D; (tak xak AD | DC u DD, | DC).
Yron ADD, — mupsamoli, ciaegoBaTeJbHO, YKa3aHHBIN ABYTrpaH-

HBIA yroJ upamoi (puc. 177, a).

Ileyepannvim yesom npu pebpe MHO020ZPAHHUKA Ha3bIBAETCS
IBYTPAHHBINA yIroJ, pedpo KOTOPOTO COLEPKUT Pedpo MHOrOTPaH-
HUKAa, a TPAaHU ABYTPAHHOTO yIJia COMep KaT 'PaHu MHOTOTPDaHHU-
Ka, KOTOPbhIe MePEeCceKalTcA M0 JaHHOMY peOdpy MHOTOTPaHHUKA.

ITlycts DABC — mpaBuJbHasA TpeyroJibHAs NUpaMUia, a TOU-
kKa O — cepenuHa orpe3ka AC. Yroax DOB ecTb JIUHEHHBIN yTroJ
asyrpannoro yriaa DACB, pebpo kotoporo — mnpamasda AC, a rpa-
HAMU HABJAIOTCA IOJYIJIOCKOCTH, COAep:Kalliue TPeyroJbHU-
ku ABC u ACD (rak xax DO | AC u BO 1 AC) (puc. 177, 0).
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a) 0)
Puc. 177

3. ¥Yrom MekAy ILIOCKOCTAMHU. BBeleM TOHSATHE yIJja MeK-
Iy TJIOCKOCTSMMU.

OnpegemeHue. YrjiomMm MesxIy TMepeceKarNUMUCT ILIO0-
CKROCTAMM HA3BIBAETCA YroJl Me:KAy IIPAMBIMH, IIPOBEJEHHBIMHU
COOTBETCTBEHHO B IIJIOCKOCTAX MEPIEHIAUKYJIAPHO UX JINMHUMU IIe-
peceueHusT yepe3 HEKOTOPYIO ee TOUKY.

3amMeTuM, UTO ompeeseHre yIja MeKIy MJIOCKOCTAMU He 3a-
BHCUT OT BBIOOpaA MPAMBIX @ W b, IIPOBEJEHHBIX B IJIOCKOCTAX
¥ TIePHeHINKYJIAPHBIX UX JIUHUU NepeceyeHusda. [leficTBUTEIHHO,
ecJu B [OAHHBIX IIJIOCKOCTSX IIPOBECTH KaKue-HUOYIb Apyrue
npsiMble a; U b, MEePHeHIUKYIAPHO WX JUHUU IepecedeHus [
gepes Touky O,, To alla, u bl b;, a, ciremoBarenabHO, YIOJI
MEeXAY MPSAMBIMU @ W b paBeH yriy MeXOy HPAMBIMU a; U by
(puc. 178, a, 0).

Puc. 178
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Ecnu nnockocTu mapasienbHBI, TO YoM MeXAYy HUMU
cuntaerca paBHbBIM 0°. YTog MeXAy IJIOCKOCTAMU O U 3 060-
suauvaerca Z(o, P). W3 ompeneseHus: cienyeT, UTO YroJ MeK-
Iy TePeceKaroNuMUCA IIJIOCKOCTAMHU YIOBJIETBOPSET YCJIOBUIO
0° < Z(a, B) < 90°.

Onpenmemenue. /IBe IJI0OCKOCTU HA3ZHIBAIOTCS IePIEHIN-
KYJISIPHBIMH, €CJIH yroJ Me:xkay Humu pasen 90°.

Teopema 1 (npusnaxk nepneHOUKYAAPHOCMU NJOCKOCMEIl).
Ecau odna u3 06yx naockocmeil npoxodum uepe3 npamyio,
nepneHduKynaprHyo 0pyz0i naockocmu, mo ImMu naO0CKOCmu
nepnenouKyLapHbL.

Hano:

npamasda b JeRuT
B ILJIOCKOCTH [3,
bla

(puc. 179, a, 0).

JlokasaTh:
B Lo

Puc. 179

HokasaTeabcTBO.

1) Ilyerp Touka O — TOUYKa HepeceuyeHUdA OPAMOU b c ILI0-
cKocThIO 0. Touka O — o0Iiasa TouKa IJIoCKocTeil o u 3, caemo-
BaTeJbHO, JAaHHBIE IIJIOCKOCTU IIepeceKaloTcs o MPsAMoii [, mpo-
xogmsAlein uepes Toury O.

2) B miockoctu o uepes Touky O mpoBezeM IPSMYIO a, Iep-
MeHIUKYJIAPHYIO OpAMOI [.

3) IIpsameie a u [ jexaT B MJIOCKOCTH (L ¥ IO ycJjioBuio b | o,
ciaemoBaTeabHo, bl a m b Lll. Takum o6Gpasom, b<=f, b L1
ua<ao, all, sgauur, Z(a, B)=ZL(a, b)=90° T.e. p L o.

Teopema moxasama.

Teopema 2. IIpamas, nexaui,ans 6 o0Hol u3 06yx nep-
neHOUuKYAAPHBLX NAOCKOCMel U nepnenHiuKyiapHas npamou,
no KOomopou OHU nepecexKardmcs, nepneHouKyrapHa 0pyzou
naockocmu.



MepneHANKYNAPHOCTL NPSIMON U NNOCKOCTU 143

Hano:
BLloa,BNna=l,
b=, b L1

HokasaThb:
bl a.

Puc. 180

HoxkasaTeabcTBO.

1) O6o3uauumM OykBoii O TOUKY IIepeceueHns IPIMOK b ¢ mIps-
moii [ (puc. 180, a, 0).

2) IIpoBemeM B ILTIOCKOCTH O ueped TOuky O MpAMYIO a mep-
HNeHAUKYJIAPHO IMpAMOi [.

3) Ilpsamble a u b NePIEHAUKYJAPHBI IPAMOM [, IO KOTOPOU
nepecexaiorcsa miaockoctu o u . CiaemoBaTeabHO, YroJ MEMXIY
NPAMBIME @ U b paBeH YIIy Me:KIy ILIOCKOCTAMH O, 1 [3, 3Ha-
yuT, paBeH 90°.

4) Takum oO6pasom, npamMasd b mIepIeHIUuKYJIApHa IepeceKalo-
HIEMCsS OPAMBIM a u b miaockoctu o. CiemoBarenbHO, b L o.

Teopema moxaszaHa.

3anaua 1. [Jokakure, 4TO IIpsaMasd, IPOBeJIeHHAA Uepes3 TOU-
Ky OZHOHM M3 TMEePIeHAUKYJIAPHBIX IIJIOCKOCTEN W TepIeHAUuKY-
JApHASA APYrod IIJIOCKOCTHU, JIEXKUT B IIE€PBOI IIJIOCKOCTH.

Hawuo:
alP,anp=l,
A€ f, AA, L o

HoxasaTs:
AA, = B.

a) 0)
Puc. 181
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HokasaTemlbCcTBO.

IIpeamososkum, uTo mpsamas AA; He JIEKUT B ILIOCKOCTH [3
(puc. 181, a, 6). Ilposemem B miaockocTu 3 mpamyoo AA, L,
a B miockoctu O npoBenem BA, 1 [. Torma LAA,B ecth smHEH-
HBIA yroJ AByrpanuoro yria olf. Tak kak oo 1 3, to LAA B =90°,
T.e. AA, | BA,. Ilpamaa AA, nepueHAUKYyJAPHA ABYM Iepece-
KalouuMcs npAMbIM [ 1 BA,, JeKammMm B IJOCKOCTH O, 3Ha-
yut, AA, L 0.. ITO IPOTUBOPEUYUT CYIIIECTBOBAHUIO €TMHCTBEHHOMI
OPSIMOI, IIPOXOAAIIEN Yepe3 TOUKY M HEePIeHANKYJIIPHON IIJIO-
ckoctu. IlpenmososkeHue, uro npAamMas AA,; He JEKUT B ILJIOCKO-
ctu 3, HeBepHOe, a 3HAUNT, IpaAMasa AA; JIEKNUT B ILJIOCKOCTH [.

Samaua 2. OcHoBaHue npamout npusmbl ABCA,B;C; — Tpe-
yroabHuK ABC, B KoTOoOpoM AB = BC =7 cMm, AC = 2 cm. HUepes np4-
myio AC IpoBeieHa IJIOCKOCTD o oA yriaoM 30° K mirockoctu ABC,
mepecekatorniasa 60KoBoe pedpo BB; B Touke D. Brruucaure 1miao-
maab IMoJIydeHHoro ceuenus (puc. 182, a, 0).

Hano:
ABCAlBlcl I
npAMas TPEYroJb-
Had IIpuaMa,

AC < q,

B A, T

B Z (0, ABC) = 30°,
AB=BC=T17 cwm,
oo AC=2 e
a) 6) HatwiTu:
Puc. 182 S ceuenwus.

Pemenue.

1) B Tpeyroabuuke ADC ctroporna AC =2 cm. [lna HaXO0X-
IeHUsd ero ILIOIAAU HeoOXOAMMO HAaWTU BBICOTY, IPOBEIEHHYIO
K cropoHe AC (cm. puc. 182, a, 0).

2) DB | (ABC) (rak kak mpuama upamasd, To DB | AB
u DB | BC). Kpome Toro, CD =AD (HakJOHHBIE, NUMEIOII1e PaB-
Hble mpoeknuu CB u AB).

3) Ilycts Touka O — cepenuHa orpe3ka AC, Torma menu-
ana DO — BnIicoTa paBHOOeApeHHOr0o Tpeyroabuuxka ADC,
a Z/DOB=30° (tak kax DO 1 AC u BO 1L AC).
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4) B tpeyrombpauxke BOC mauna xarera BO =+ BC? - OC? =
=J49 -1 = /48 = 4J3 (cm).

5) B tpeyroasuuke OBD (LOBD =90°, Z/DOB=30°, BO =
= 4.3 cM) agmHa runoTeHyssl OD = OB _ /48 : g =8 (cm).

cos30°
6) Temneps Haiizem S, = %AC-OD = %-2-8 =8 (cm?).
OrBerT: 8 c™m?.

3anaua 3. J[lokaskure, 4TO IJIOMIAAb S,,, OPTOrOHAIBHON IIPO-
eKknuu TpeyroabHUKa ABC Ha IJIOCKOCTH PaBHA IIPOU3BEAEHUIO
ero miomiaau S Ha KOCHHYC yIjla () MeXKIy IIJIOCKOCTBIO Tpe-
YTOJIbHUKA U ILJIOCKOCTBIO IPOEKIuu: S,,, =S cos Q.

3apaun Kk § 4

415. ABCDA,B,C,D, — y6 (puc. 183). a) Bepno au, uTo
/ BDB, ABideTcA JUHEHHBIM yIrJIOM AByrpauHoro yriaa B;ADB?
0) Hokaskure, uTo £ B;AB ecTb TUHENHBIN YT0J ABYTPAHHOTO yTIJa
B,ADB. B) HatiguTe rpagycuyio Mepy aByrparHoro yriaa D;CBA.

416. DABC — mpaBuJbHAasd TPEyroJbHad MUpaMuaa, Touxa O —
cepenuua pedpa BC. a) Bepuo iu, uro LZACD saBasieTcsa JUHEHR-
HBIM yriiom AByrpanuoro yraa ACBD? 6) Hoxaxkure, utro L AOD
eCcTh JUHENHBIH yroa asyrpamHoro yria ACBD.

417. ABC — paBHOOeIpeHHBIH TpeyroabHUK, AB=BC.
Orpesok OB nepnieHauKyJIsapeH mrockoctu ABC, Touka K — cepe-
nuHa ctopoHbl AC (puc. 184). a) Asastorcsa au yrast OCB u OAB
JUHEHHBIMU yriiamu aByrpanHoro yria OACB? 0) Hoxamxwure,
uro ZOKB ecTh JuHeNHBIN yroa aByrpanuoro yria OACB.

418. B mpamoyrosmraoM napasienenunene ABCDA,B,C,D,
nuaronasb A;C o0pasyeT C MJIOCKOCThIO ocHOBaHUs yroa 30°.
Breruncaure rpamycHyio mepy aByrpanHoro yriaa A;CDA, eciu

CD=4 cm, AD = 22 cwm.

419. Cropona BC tpeyroabuuxka ABC J1eXUT B MJIOCKOCTH O,
orpe3ok AF — Boicora TpeyroabHuka ABC. Touka O — ocHOBa-
HUe IePIeHAUKYIsIpa, IPOBeIeHHOr0 U3 TOUKU A K ILJIOCKOCTH Ol.
Horaxkure, uro yron AFO — JWHEWHBIH yroJ ABYTPAHHOTO
yriia ABCO (puc. 185).
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Puc. 183 Puc. 184 Puc. 185

420. Karer BC mpaMoyroiapHOro Tpeyroiabuuka ABC
(LABC =90°) nexxut B miaockoctu o. Touka O — ocHoBaHUe
MEePIEeHANKYJIAPAa, ITPOBEIEHHOTO U3 BEPIINHBI A K ILJIOCKOCTH OL.
HByrpansbiii yron ABCO paBeH 45°. Bbrluuciaure rpagycHYIO
Mepy yria Mexxkay npamoii AC u ILJIOCKOCThIO O, ecan BC =2 cwm,
AO0=+2 cwm.

421. B rpeyroapnoii nupamuge DABC 6oxkoBoe pedopo DB
IePUEeHANKYJISAPHO IIJIOCKOCTH OCHOBaHUA, a rpaib ADC — mpd-
MOYTOJIbHBII TpeyroabHuk (£ DCA =90°). Beruuciaure ILIOIIALb
OCHOBAHUSA NUPAMUABLI, €CJU YroJ MeXAy Iiockoctamu ADC
u ABC paBen 30°, AC=8 cm, AD =10 cwm.

422, OcuoBanue npsamoii npusmbl ABCA,B,C, — paBHOOen-
PEeHHBINT TPAMOYTOJMbHBIH TpeyroabHuk ABC (LABC =90°).
Hsyrpanubiii yron C,ABC paBen 60°. Brrumcaure miomanb ce-
YeHUs MIPU3MbI IJIOCKOCThI0 ABC,, eciu AC = 42 cwm.

423. JIivHBI KaTeTOB IPAMOYTOJBHOTO TPEyroJbHUKa 6 cMm
u 8 cM. BerumcsauTe paccTossHMe OT BEPIITUHBI IIPAMOTO yIJia AaH-
HOTO TPEYTOJbHUKA 0 IJIOCKOCTH, KOTOPAas IIPOXOAUT Uepes3 T'H-
moTeHy3y u obpasyer yroj 30° ¢ ImIOCKOCTBIO TPEYTroJbHUKA.

424, TIpamas OB neprneHINKYJIIPHA IIJIOCKOCTU IIapaJljieJio-
rpamma ABCD, orpe3ok BK — BbICOTa JAHHOTO ITapaJlesiorpam-
ma (puc. 186). a) Bepuo su, uto yroa OAB siBiiseTcsa JUHEWMHBIM
yraom aByrpanHoro yraa OADB? 6) Hoxakurte, uro ZOKB
ABJIAETCS JUHEeWHBIM yrjioM aByrpanuHoro yriaa OADB.

425. Hau asyrpa"usiii yroa olf. B rparu f us Touxu A mpo-
BelleH IepIeHIuKyaap AB K pebpy [. 13 aToii ke Touku A mpo-
BesieH meprneHaAnKyaap AC K IJI0CKOCTHU, coAepsKalneil rpaHb O,
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npuueMm C € a. [okamxure, uto LABC ecTh JTUHEHHBINA yTOJ JaH-
HOT'O ABYT'PAHHOTO yIJja.

426. Croporna AD pomb6a ABCD 5neXUT B ILJIOCKOCTH O, 00-
pasyiollleil ¢ IIJIOCKOCTbI0 pomba yros 60°. Boiumcaute aammy
CTOPOHBI pomo0a, eciau L ABD =45°, a paccTossHIIEe OT BepPIIUHLI B

poM6a 710 IJIOCKOCTH O PABHO /3 cM.

427. Bepmuna B pomba ABCD sBisieTcs OCHOBaHHWEM IIep-
MEeHAUKYJISIpa, TPoBeAeHHOro m3 TouKu O K IIJIOCKOCTH, B KO-
TOpOH JeKuT pomb. Brruuciure paccrosguue ot Touku O 10 110~
cxkoctu ABC, ecau yron BAD pasen 45°, AB =2 cMm, ABYTrpadHbIH
yron OADB pagen 60°.

428. B pombe ABCD ctopona AB=20 cm, £BAD =45°,
Touka E — ocHOBaHUe MEePIeHANKYJIApa, IPOBEeIeHHOTO U3 Bep-
MIXHELI B K IIJIOCKOCTHU 0, coaep:skairein cropouny AD. Beruuciaure

paccrosauue or Touku E mo mimockoctu ABC, eciu AByrpaHHBINA
yron BADE paen 60°.

429. OcuoBanmue npamoro napasienenunena ABCDA;B,C;D; —
napastesorpamM ABCD, nnomans kotoporo 40 cm?. Berauciure
IJIOIafb CEeUeHUs MapaJijejienuiiesa ILIOCKocThio ADB;, eciu
M3BECTHO, UTO OHA 00pasyeT ¢ IJIOCKOCTHIO OCHOBaHUs yroua 60°.

B, G
4/ D
\\L ///
[ </
AN
B e
A
Puc. 186 Puc. 187
430. OcuoBaHnue TpeyrosbHOU mupamuabl DABC — mpsamo-

YTOJMbHBIN TpeyroabHuk ACB ¢ mpAMbIM yriioM npu Bepinute C,
DA | (ABC). BolumcianuTe TpagyCcHYIO Mepy IOBYTPAHHOTO yrIJja

ABCD u unomanb rpaau DCB, ecin AC=BC =1 cm, DB = \/3 CM.
431. JloxaxXuTe, YTO ILJIOCKOCTh, MEePIEHAWUKYJISPHAS IIPS-

MO, IO KOTOPOM IMepeceKaloTcs ABe NAaHHBLIE IIJIOCKOCTH, IIep-
MeHAUKYISPHA KaKION M3 9TUX IIJIOCKOCTE.



148 naBa 3,§4

432. ABCDAB,C;D, — mnpamoli mnapaJiiejenuiiesr, OCHO-
BaHme Kotoporo — pomb ABCD (puc. 187). a) Jokaskure, 4TO
IIJIOCKOCTh, cofiep:Kkalinas rpanb BCC,B,, neprneHIuKyJIapHa 110~
crkoctu ABC. 6) Bepuo au, uro miaockoctu BDD, u A;AC B3a-
UMHO TIepueHAuKyaApHbI? B) [[oKasKuTe, UTO IMI0CKOCTh BDD,
MepHeHANKYJIIPHA IJIOCKOCTA OCHOBAHUA.

433. B mpamoyrosraoM napasuenenunene ABCDA,B,C,D,
O0oxoBasa rpaub DD,;C,C — xBagpar. [Hoxakure, 4TO ILJIOCKO-
ctu BCD,; u DC,B; nepueHIUKYJIAPHEI.

434. B mpamoyrossaoM napasienenunene ABCDA,B,C,D,
ocHoBaume ABCD — xBagpar. Touka E gemuT otTpesok AC
B orHoIeHuu 1 : 3, cuurasa ot BepmuHbl A. IlocTpoiiTe ceuenme
mapaJiiesenuiieia IIJIOCKOCTBIO, IIPOXOAAIell uepe3d TOUKYy E
U epIeHAuKyJIApHou miaockoctam ABC u A,AC, ecniu BC =1 cw,
AC, = J6 cm. Borumcaure IJIOIAAb STOTO CEeUeHU.

435. ILmockocTu o 1 3 mmepecekaiorcsa mo mpamoi . U3 Tou-
Ku O npoBeseHbl nepneHAUKYIAPbl OA m OB K IIJIOCKOCTAM O
n [ coorsercrBenmo. Ilpsamasa [ mepecexaer IockocTh OAB
B Touke C. Jlokaxxure, uro OC | [.

436. TABCD — ueTbIpexXyrojibHas OHpPaMHUIa, OCHOBaHUE
Koropoit — KBagapat ABCD. BokoBoe pedopo T'B neprueHIuKyJIap-
HO IIJIOCKOCTH OCHOBaHUdA, a Touka O — cepenmHa peobpa TC.
Hatigure mioimianb ceueHWSA IIUPAMULBI IIJOCKOCTBIO, ITPOXOIA-
e uepes npaAmMyo DO u nepneHIUKYJIAPHON ILJIOCKOCTH OCHO-
BaHusda, ecau TB=BC =a.

437. BokoBrbIie pedpa TPeyroJbHOM MUPAMUILI B3BAXMHEO IePIIeH-
IUKYJISAPHBI, a X JJIXHLI paBHEI a. HalinuTe Kocuuyc yria, oopaso-
BaHHOT'O IJIOCKOCTHIO OOKOBOM I'PaHM C IJIOCKOCTHIO OCHOBAHUA.

438. SABCD — mnpaBujbHas YeTbIPEXyToJbHas IMHUpaMuia,
Touka F — cepeauua O0oxosoro pebpa SC. IlocTpoiiTe ceuenue
NUpaMUIbI ILJIOCKOCTBIO, MIPOXOoAAIeil uepes npamyoo DF u mep-
MeHAUKYJISPHOI miockoctu SBD.

439. Touku K u M — cepeaunbl pebep SC u AC TeTpa-
sapa SABC coorBercTBeHHO. HafiguTe yroy MesKAy IJIOCKOCTSIMU
ABK u SBM.

440. B xky6e ABCDA,B,C,D; trouku T u K — cepenuubl pedep
CC, u DC coorBerctBeHHO. Haiinure yroa mexay miaockoctamu ATD
u A,D,K.
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441. IleuTp paBHOCTOPOHHETO TpeyroabHUKA ABC aBasercs
OCHOBaHUEM IIePIeHANKYIsIPa, IPOBeIeHHOro U3 TOuKu D K Ioc-
KOCTU 3TOro TpeyroJbHuKa. HaliauTe KOCHHYC yrjia MeEXIy
miockoctaMu ABC u ABD, ecau tpeyroabHuk ABD paBHOCTO-
POHHUM.

442. OcuoBanueMm nupamuabl SABCD sBjseTcs IPAMOYT0Jib-
HuK ABCD. BokoBoe pebpo SB NepHeHIHUKYJIIPHO ILJIOCKO-
ctu ocuHoBanusa u BS=1 cm, BC=2 cm. Ha pebpe SC BzsTa
Touka O Tak, uto CO : OS =1 : 3. IlocTpoiiTe ceueHre MUPaMUIbI
II0CcKoCcThi0 ABO u HaliuTe TAaHTeHC yIJIa MEXKAY ILI0CKOCThio ABO
¥ TJIOCKOCTHIO OCHOBAHUA IUPAMUIBI.

443. Bepmnnaa C tpeyroabauka ABC saBiseTca OpTOrOHAJIbHOMN
npoekIiueii Bepiuubl D Tpeyroabauka ABD. [lokasKkuTe, 4TO I1JI0-
maab tpeyronbauka ABC pasua S cos ¢, rae S — mioiianb Tpe-
yroabHUKa ABD, ¢ — yroa me:xay miaockoctamu ABD u ABC.

444. Touku A u B nexxkar Ha pebpe aByrparHoro yria, AC
u BD — mepueHAUKYJIAPbI K pedpy, MPOBeJeHHbIe B PAa3HbIX €r0
rpaHax. Haligure nByrpanubiii yroJ, ecaiu AB =24 cm, AC =8 cwm,
BD =5 cm u paccrosaue me:xay Toukamu C u D paBHO 25 cM.

445. Touku A u B jexxkat Ha pebpe MaHHOTO ABYTPAHHOI'O
yria, paBaoro 120°. Orpesku AC u BD mpoBeneHBI B Pa3HBIX
€ro TPaHAX W NePIEeHAUKYJIAPHBI K pedpy ABYTrpaHHOTO yrJja.
Beruucaure paunay orpeska CD, eciu AB=AC=BD =3 cwm.

446. Jlan Tpeyroabauk ABC, y kKotoporo AB=BC=3 cwm,
AC =4 cm. CropoHa AB JIeKUT B ILJIOCKOCTH O, & IPOEKIINN ABYX
IPYTHUX CTOPOH TPEYroJbHMKA HA 9Ty ILJIOCKOCTh OTHOCSATCS
kKak 1:2. Haiigure nByrpaHHBIH yTroJ, oOpasoBaHHBIN MJIOCKOC-
ThIO O. M ILTOcKocThio ABC.

447. Halimure ABYyrpaHHBINA yroJi, TPaHu KOTOPOr'O COAEPKAT
IBe OOKOBBLIE I'PAHM MIPABUJILHOM YeTHIPEXYTOJbHON MUPAMUIbI,
IauHa OOKOBOTo pebpa KOTOpPOIi paBHO 3 CM, a CTOPOHBI OCHO-
BaHusa — 23 cMm.

448. JInuua 60K0oBOr0O pebpa MPaBUILHOM TPEYTOJbHOMN IIPU3-
MBI paBHa 3 CM, a CTOPOHBI OcHOBaHuUs — 2 cM. IlocTpoiiTe
ceueHmre IIPU3MbI IJIOCKOCTHIO, MPOXOAAINEN uepesd OOKOBOE
pedpo mpU3MbI U MEPIeHINKYJIAPHON IMPOTHUBOJIEKAIIEe IpaHu,
U BBIUMCJINUTE PACCTOSHUE OT TOUKM IlepeceueHus: AmaroHaJei
ATOTO CEeUEeHUA O BEPIIUHBLI IPU3MbI, He JieKallleil B CeUeHUu!U.



INPUJIOKEHUE

N3OBPAXXEHUE ®UT'YP

§ 1. IIapanneasHOE MPOEKTHPOBAHNE

s nsobpaskeHUs Ha IJIOCKOCTU (HAIIPpUMeEp, Ha Jucte Gyma-
M) reoMeTpUYecCKuX (PUTYDP, PACIOJOXKEHHBIX B IIPOCTPAHCTBE,
HCIIOJIb3yeTCs IapaJijiebHoe IIpoeKTupoBaHue. Ompenessercs
OHO CJIeAYIOIUM 00pasoMm.

Ilyects 00 — HEKoTOpas IIJIOCKOCTh, a [ — HeKoTopasd mps-
Masi, IepeceKampIrnas 3Ty JIOCKOCTh. Bo3bMeM B IIPOCTPAHCTBE
IIPOU3BOJIbHYIO TOUKY X. Eciu Touka X He JIEXKUT HA TIPAMOi [,
TO TIpoBeZeM ueped TOuKy X MPAMYIO, IapaIeIbHYIO IPAMOIi [,
1 0003HauuM yepesd X' TOUKY IIepecedyeHUs STOM IPAMOM C ILIO-
ckocThio 0. Ecam Touka X JIe;KUT Ha mpaMoit [, To 0003HAUUM
yepe3 X' TOUKY IlepecedeHrus OPAMO [ ¢ IJIOCKOCTBIO .

Touka X’ HaswiBaeTcd IpoeKIueil ToukKyu X HA ILJIOCKOCTHL O
IIPY ITPOEKTUPOBAHUY TAPAJIJIeJbHO NPAMON [ (Mau mapasiesb-
HO¥ TpoeKImeil ToUuKu X).

IInockocTh O HA3BIBAETCS NMJOCKOCMbIO NPOEKYUll, a O Ips-
Mo#i [ TOBOPAT, YUTO OHA 3aJaeT HANPABJeHUe NPOCUUPOBAHUS
(puc. 188, a). Bce mpsawmbie, mapajjeibHbIe TPAMOH [, 3amaioT
OOHO W TO ’Ke HampaBJieHWe MPOEKTUPOBAHUSA, MOITOMY TaKiKe
Ha3bIBAIOTCA NPOCKMUDPYIOULUMU NPAMBLMU.

/ /
7
77

a) 0)
Puc. 188

Ilyerse F — 1mJjgocKasa WJIM IIPOCTPAHCTBEeHHad durypa.
IIpoexryueii puzypot F na naockocms O npu npoexmupoéanuu
napannenvno npamoi l nazvieaemca muoxecmeéo F’ npoerxyuil
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6cex mouwekx ¢uzyps. F. Hanmpumep, eciau IJIOCKOCTH O Hapasi-
aeabHa ocHoBauuio ABCD mnapannenenunena ABCDA,B,C,D,,
a mpamad | mapaJsuiesibHa mpaMoir AA;, TO TpOeKImeill IapaJ-
JejienuIena Ha ILJIOCKOCTh O ABJsAeTcAa mapasienorpamm TEOK
(puc. 188, 0).

3aMeTuM, UTO MPOEKIUA 3aJaHHON (PUTYypPHI 3aBUCUT OT BbI-
0opa ILIOCKOCTU MPOEKIIUIl U MPOeKTUPYIOIeH MPIMOM.

ChopmynupyeM U TOKa)KeM OCHOBHBLIE CBOICTBA IMapaJijiesb-
HOTO TPOEKTHUPOBAHUA IIPU YCIOBUU, UTO IIPOEKTUPyeMbIe OT-
pesKHu U IpsAMbIe He MapaJiliebHbl IPSIMOM, 3amalolieil HalIpas-
JIeHVe TTPOeKTUPOBAHUA.

CsoisicrtBo 1. Ilpoexyusa npamoii ecmov npamas, @& npo-
eKxyus ompe3xa — ompe3ox.

HokasaTesbCTBO.

Ilycts b — HeKoTopasa mpsaMasi, HellapaJlieJbHas MpAMOi [,
KoTopas 3amaeT HaIpaBjieHHe IIPOeKTupoBaHud. He orpamuuu-
Bas OOIIIHOCTHU, MOXKEeM CUHUTaTh, UTO IPAMBIe b 1 [ IIepeceKaror-
csi. Yepes mpamblie b ¥ | IPOXOOUT eSUHCTBEHHAS ILIOCKOCTDH [3.
OHa mepecexkaeT ILJIOCKOCTHL O, II0 HEKOTOPOHN mpamoi b’. Idra
nopaMas U ABJSETCA IIPOeKIMeill mpAMON b Ha IJIOCKOCTL .
HeficTBUTENbHO, IycTh TOUuKa X € b, a Touka X' — ee IPOeKIus
Ha IIOCKOCTHL .. Torma mpoekrtupyiomas npamas XX JesRuT
B miaockoctu . Ilmockocts [ mepecexkaer o mo mpsamoi b,
cJefoBaTeNbHO, ToOuka X JexuT Ha mpamoi b’. Kpome rtoro,
KasKJas TOUKa IPAMOI b’ aABjserca IpoeKIueil HeKOTOPOIl TOUKN
npsamoii b. Takum ob6pasoMm, npamasa b’ — OpoeKIus IPAMOR b
(puc. 189, a, 0).

s

a) 0)
Puc. 189
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Temepb HETPYAHO IMOHATH, UTO MPOEKIIUA OTpPe3Ka ecTh OT-
pesoK.

CBoiictBO 2. IIpoekyuu napannenvHbvlx npamblx napa-
lelbHblL ULU coénadarom.

HokasaTemlbCcTBO.

IIycTs maHbBI ABe mapajjiesbHble IpAMble b u ¢. Bo3MOMKHBI
IBa ciydas.

1) HexoTopas mpoekTupylolliad IpaMas a IiepecekaeT obe
npsameie b u ¢. B aToM ciyuae mpaMasa @, a TaKksKe BCe OCTAJb-
HBbIE€ IIPOEKTHUPYIOIINE IPAMBIe, IIepeceKalnue npsamee b u c,
JIEXKAT B OJHOM IIJIOCKOCTH [, IIPOXOAAIIell uepes mapajiebHble
npameie b u ¢. Ho Torma mo csoiicTBy 1 mpoekimein mpsamMoi b
U OpaMoi ¢ Oyzer mpsaMas b’, IO KOTOPOI IepeceKaroTCs ILIO-
crkoctu P u o (puc. 190, a).

a) 0)
Puc. 190

2) He cymrecTByeT NOPOEKTHUPYIOIUX IIPAMBIX, IIepeceKa-
OIUX OpsAMbIe b U ¢ ogHOBpeMeHHO. IlycTh 3; — ILJIOCKOCTD,
B KOTODOH JIeKaT BCe MPAMBIE, IMPOEKTUPYIOINe TOYKHU IIPS-
MO# b Ha IJIOCKOCTHb O, a [y — IJIOCKOCTH, B KOTOPOIl JesKaT
IpAMbIe, MPOEKTHUPYIOIINe TOUYKHW MPSIMON ¢ Ha ILIOCKOCTH O.
ILiockoctu P; um P, mapajienbHBI, CIE€IOBATEIBHO, IPOECKI[UN
b, U ¢; ONpAMBIX b U ¢ mapaUleJbHbl KaK JUHUU Ilepecede-
HUS M[apajLUleJbHBIX ILIOCKOCTeN [; M P, € IJIOCKOCTBIO O
(puc. 190, 0).

CBoiictBO 3. OmHowenue OnuHn npoekyuil ompe3xos, ne-
sawux Ha O0HOU NpAMOU ULU HA NAPALILENbHBLX NPAMBLX,
PABHO OMHOULEHUIO ONLUH CAMUX OMPE3KO0E.



MpunoxeHune 153

HokxazaTeabCTBO.

1) IIycts orpeskum AB u CD JjeskaT Ha OOHOW IIPSAMOU b,
a mpsaMasa b’ — TPOoeKIUsA NPAMON b Ha IIOCKOCTDH O TapaJljieshb-
HO mpamoi [ (puc. 191, a). IIpoermuu A;B; u C;D, OTpe3KoOB
AB u CD nexar uHa npsamoi b’. IIpoexktupyroiiue npsambie AA;,
BB, CC; u DD, napajieabHLI MEXIY CO0O0I U Je)KaT B OTHOI
miaockoctu B (b'=Pp N o). W3 miaHuMeTpuUu M3BECTHO, YTO IIa-
pannenbHble TmpamMbie AA,, BB,, CC,; u DD, oTcexkaioT OT ABYX
NpPAMBIX b 1 b’ MJIOCKOCTU [3 MPOMOPIINOHAIbHBIE OTPE3KH, T. €.
AB:CD=A,B,:C,D,.

0)

Puc. 191

IIycts orpesku AB u CD je:xaT Ha TapalIeIbHBIX MIPA-
MbIX b m a (puc. 191, 6). IIpoBegem npamyio AC u uepes TOU-
Ky B, mapajjelbHYIO el IpAMY0, KOoTopas IlepeceKaer IIps-
MYI0 @ B HeKoTOopo# Touke M. Herbipexyronbauk ABMC — mna-
pauiesgorpaMM. PaccMOTpuUM ciIiydai, KOrJa ero IIPOeKIIusa Ha
ILJIOCKOCTh (. ecTh mapasenorpamm A;B;M,C,. Tornra AB=CM,
A;B,=C,M,. Ilo pmorazamnomy CM :CD =C,;M,:C{D,. Taxum
obpasom, AB:CD =A,B,:C,D,.

Ecau mpoermnusa mnapanaenorpamma ABMC ecTh OTPE3OK
(B cayuae, Korja IIPOEKIINMM MPSIMBIX a4 U b COBIAAAIOT), JOKasa-
TeJLCTBO JAaHHOTO CBOMCTBA €Ille IIPOoIIe.

CanenmcrBue. Ilpu napannensHom npoeKkmuposanHuu ce-
peduna ompe3xka npoekmupyemcsa 6 cepeduHry ezo NPoeKyul.
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§ 2. Nzoopaskenue puryp

Paccmorpennsie B IpenbiayiiieM maparpade cBoiicTBa Iia-
PaLJI€JIBHOT'O IIPOEKTHMPOBAHUA IIPUMEHAIOTCA IIPKW BBIIIOJIHEHUNN
pUCYHKOB (M300pasKeHU#l (PUryp), HIIIOCTPUPYIOIIUX TeOpPEeMbl
¥ 3aJ]aYl CTEPEOMETPUU.

H3zobparncenuem ¢guzypoer F nasvieaemcs nwbasa ¢uzypa,
nodobHasa npoexyuu 3Imou QGuzypvl. HA HEKOMOPYH NOo-
cKocmo.

Boimonussas wms3obpaskeHusA (PUIYP, PACIOJIOMKEHHBIX B IIPO-
CTPAHCTBE, HEOOXOAMMO YUHTHIBATHL CBOMCTBA, COXPAHSIIOIINECS
IpU TapajjieI/bHOM ITPOEKTUPOBAHUU, a B OCTAJILHOM M300pasKe-
HUe MOXKeT ObITh IPOM3BOJBbHBIM. BasKHO TOJIBKO, YTOOBI 1300pa-
JKeHHsA paccMaTpuBaeMbIX (PUIYp ObLIM HATJIAAHBIMKA U JaBaJIu
BepHOE IIpeJCTaBJeHNe O HUX.

IIpu pasmmuyHOM BBHIOOPE MJIOCKOCTY TPOEKIIWI ¥ HampaBJie-
HUSA IPOEKTUPOBAHUSA MOJYUAIOTCA PA3JINYHBIE IIPOSKIINY TaHHON
(urypsi, a 3HaUUT, U pasIUUYHbIe ee U30OpaKeHuA. Hampumep,
n300paKeHUAMN Ky0a ABJIAOTCA (PUTYypbI, HaHHBIE HA PUCYH-
ke 192, a, 0, 8, e.

1
I
I
I
PO
-
-

Puc. 192

WNzobparkenne Kyba, gJaHHoe Ha pucyHke 192, a, He maer
IpeAcTaBJIeHUA O Kybe, HaIJIAAHBIM SBJSETCS HU300pakeHue,
mamuoe Ha pucyuke 192, 2. IIpu moctpoenuu n3o0pakeHU I1J10-
CKUX (pUTyp, PACIOJIOKEHHBIX B IIPOCTPAHCTBE, IPeAIIogaraeTcs,
YTO ILJIOCKOCTH paccMaTpuBaeMbIX (UTYp He MapajjieJbHbl Ha-
MIPaBJICHUIO ITPOEKTUPOBAHUSI.
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1. B kauecmeée u3obpasicenus 0aHH020 MPeEY2ZonbHUKA MONC-
HO 63AMb NPOU3IEOLbHBLI MPEY2ONbHUK.

a) 0) 8
Puc. 193

IleficTBUTEJNIbHO, IIYyCTh MaHBI aBa TpeyroabHuka ABC u
AyB\C, (puc. 193, a, 6). O603HAYNM IIJIOCKOCTDH O, IIPOXOIAIIYIO
yepes npaAmMyo AB, a ABT — TpeyrojibHUK B 9TOH ILIOCKOCTH,
momo0HBIN TpeyroabHUKy A,B,C,. Torma mpu mpoeKTHpOBAHUU
Ha IJIOCKOCTH O mapaJuiesbHo npamoir CT tpeyrombuuk ABC
MIPOeKTupyeTca Ha TPeyroabHuK ABT Tak, UTO ero IPOeKITus
Oymer momob6Ha TpeyroabHuKy A,B,C,. B uacTHOCTH, 3a M300pa-
JKeH’e MIPSAMOYTOJIbHOI'0, PABHOOEIPEHHOrO, PABHOCTOPOHHEI'O
TPEYTrOJbHUKOB MOYKHO IPUHATDL JIO0O0M TPEYTroJbHUK.

2. B kauecmeée u3obpascenus 0AHH020 NApaLiLenozpamma
MOMHCHO 631Mb NPOU3EOLbHBLE NAPANLENOZPAMM.

B camoMm mesie, IPOEKIUSAMEU PABHBLIX IapajljeJbHBIX OTPEes-
KOB ABJISIOTCS PaBHBIE ITapajjiebHbie OTPE3KU, CJIeJ0BATEeIbHO,
u3o0pasKeHreM IapaJiieiorpaMMa SBJSEeTCS IIapajieiorpaMM.
B yacTtHOM ciyuae 3a nsobpaskeHune IpAMOYTOJbHUKA, KBaJgpara,
pom0ba MOYKHO IIPUHATH JII000# IapaJsiesorpaMm.

3. Ilpu nzobpakeHNN IIPOCTPAHCTBEHHBIX (PUTYP MOJIB3YIOTCSA
TeM GaKTOM, UTO Quzypy, COCMOAULYI0 U3 CMOPOH U OUAZOHA-
el 1106020 6bINYKL020 ULU HEBLINYKL020 Lemblpexy2zoibHU-
Ka, MOJNCHO cHumams u3odparxcenuem mpeyzonbHol nupamudst
IIPHU OIIPeieIEHHOM BbIOOpE HAIIPABJIEHU S TPOEKTUPOBAHUSA U ILJIO-
CKOCTH, Ha KOTOPYIO IIPOEKTUPYeTCcs 9Ta nmupamuzna (puc. 193, 8).

Hamnpuwmep, purypsl, nusobpakeHHble Ha pucyuke 194, a, 0, s,
SIBJISIOTCA M300PaKeHUAMU TPEYTOJbHON MUPAMUABI IPU COOT-
BETCTBYIOIIIEM BbIOOpE HAIIPaBJIEHUA IPOEKTUPOBAHUA.
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B 4 y
A p C
B D b
C
a) 0) 6)
Puc. 194
IR T IIOCTPOEHUA 1306paskeHns mapaJesenunesa

A,B,C,D,AyB;CyD; MOXHO BOCIIOJIb30BATBCA T€M, UTO TOUKU
Ay, By, Dy, Aj aBIAIOTCA BepIINHAMH TPEYTOJIbHOM NHPaMU-
ne1 AyByD,A;. B xauecTBe M300paKeHUS ITUX BEPIIUH MOXK-
HO B3ATH BEPIINHBI IIPOU3BOJILHOTO UeThIipexyroabHuka ABDA,,
T.e. Tpu oTpe3ka AB, AD u AA, B TIJIOCKOCTU M300pakeHusd ¢ 00-
UM KOHIIOM A, HUKaKue JBa U3 KOTOPBIX He JieyKaT Ha OJHOM
IPAMOM, MOYKHO IPUHATH 3a m300paskeHme pebep AyB,, A,D,
n AyA;, mnaparienenumnena. VsobpaskeHus OCTaJbHBIX pebep
rmapaJuiejieiniiefia CTPOATCS C HCIOJb30BAHUMEM CBOMCTB, KO-
TOPbI€ COXPAHAIOTCA IIPU IapalIeJbHOM IIPOeKTUpPOBaHUU (Bce
rpaHy IapaJiiejenuiiefia ABJIAIOTCA IapajieJIorpaMMaMu, CJe-
IOBaTeJIbHO, UX M300paskeHWsA — mnapaJjiaeiaorpammbl). Ha pu-
cyuke 195, 0, 8 maHbl pasjandHble M300PaAKeHUA Iapasjiesel-
nega A,B,C,D,A,B,CyD; (puc. 195, a).

y By Co D, c

0 1 D’ A 1

N ] 0 1
\\ : \\ C
By, v

A _ 9 gy CO A B

0 DO

a) 0) 6)

Puc. 195
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