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BBEAEHUE

1. Mpeamer crepeomerpun. LIKoALHLIN Kypc reoMeTpud COCTOMT
M3 JBYX yacTeidi: WJaHHMETPHH H cTepeoMeTpHH. B mnnanumerpuu
H3yuaioTcsi cBofcTBa reoMerpHueckux QHryp Ha miockoctd. Crepeo-
MeTpus — 3T0 pasden 2e0MeTpuu, 8 KOTOPOM U3Y4QAIOTCA CB0UCT8a
¢ueyp 8 npocrpancree. CnoBO «CTepeOMeTpPHSI» MNPOMCXOAHT OT
rPEUECKHX CJIOB «CTepeoc» — OGbeMHuI, NPOCTPAHCTBEHHHI H
«MeTpeo» — U3MepATh.

IMpocrefilunMH #, MOXHO CKa3aTb, OCHOBHLIMH cg_llarypamu B Mpo-
CTPaHCTBE ABJAIOTCA TOYKU npambie u naockoctu. Hapsany c stumu
¢urypamn M GyneM paccMaTpPHBaTh TaK Ha3nBaeMhle 2e0MeTpl-
4eckue Teaa M HX nosepxwocru. IlpencraBieHne O reoMerpuyecKHx
TeJax AaloT OKPYXKalolline Hac npeaMeTH. Tak, HanpuMep, KPUCTAJIBL
HMeIoT (GOpMy reoMeTpHYECKHX TeJl, TOBEDPXHOCTH KOTODHIX COCTaB-
JieHbl U3 MHOroyroJbHUKOB. Takue noBepXHOCTH Ha3bIBAIOTCS MHO20-
epannukamu. OmHMM H3 mNpocTefiliuX MHOTOrPaHHHKOB s1BJISAETCS
ky6 (puc. 1, a). Kanau xuaxoctu B HeBeCOMOCTH MPHHHMAIOT hopMy
reoMeTpHYECKOro Tesa, Ha3niBaeMoro wapos (puc. 1, 6). Takyio xke
popmy umeer ¢yr6oabHmit Mau. KoncepBHas Ganka nMeeT ¢opmy
reoMeTPHYECKOro Tesa, Ha3nBaeMoro yuaunoposm (puc. 1, 8).

B ornnune OT peasbHBX NPeIMETOB reoMeTpHUeCHHe Tesa, Kak
H BCfIKMe TreOMeTpHYecKHe (Hryphl, SBJSIOTCA BOOGpaXKaeMbIMH
o6bekTamMu. Mul mpeficTaB/isieM FeOMeTPHUECKOE TeJO KaK 4acTb Mpo-
CTpaHCTBa, OTAENEHHYIO OT OCTaJbHOM YaCTH NMPOCTPAHCTBA MOBEPX-
HOCTbIO — 2panuyed 3toro tena. Tak, HanpuMep, rpaHuLa Wapa eCTb
cghepa, a rpaHHuUa UMAMHIAPA COCTOMT M3 JBYX KPYroB — OCHOBaHMH
DHAHHApPA U GOKOBOM MOBEPXHOCTH.

) )
Ky6. Wap. LIuAHRAD.
Pue. 1.



Hayuas coofictBa reomerpuueckux ¢uryp — BoobpakaeMbix o6b-
CKTOB, MBbl flolyuaeM NpejAcTaBJeHHe O reOMeTPHYeCKHX CBOficTBax
peanuiux upeameToB (ux ¢opme, B3aHMHOM pacnoNioXKeHHH H T. I.)
H MOXCM HCHOMAbL30BATH 3TH CBOWCTBA B NPAKTHYECKOH NEATEJIbHOCTH.
B yroM coctouT npakTHueckce (MpukAajHOe) 3HAaueHHe FeOMETPHH.
I'coMerpusi, B 4acCTHOCTH CTEPEOMETpPHS, LUMPOKO HCMONb3yeTcH B
CTPOHTC/ILUOM JieJle, aPXHTEKType, MAallHHOCTPOEHHH, reole3u#, BO
MHOIHX APYTHX 06J1aCTAX HAYKH ¥ TEXHHKH.

llpy u3yueHuH NpOCTPAHCTBEHHLIX (UTIYp, B UYACTHOCTH T'eOMeT-
PHUCCKHX Tes, MOJBb3YIOTCA MX u306paxkeHHaMu Ha uepTexke. Kak
npasuno, H3o6paKeHueM MPOCTPAHCTBEHHOR GHUIYpH CJAYXKUT ee
HPOEKUHsT Ha Ty HJIHM HHYlI0 MjocKocTh. OmHa u Ta ke ¢urypa
nonyckaeT pasnauuHbie u3obpaxeHus. OGbiuHO BHIGHpaeTci TO H3
HHX, KOTODOe CO3JaeT NpaBuJbHOe NpeacrabieHHe o ¢popme urypn
u HauGonee ymoO6HO IJA ucciepoBaHus ee cBofictB. Ha pucynkax
2,a,6 wu3o6pakeHH J[Ba MHOrorpaHHuka — napassesenuned w
nupamuda, a Ha pucyHke 2, 8 — konyc. I1pu 3TOM HeBUAMMBEIE YacTH
3THX Quryp uaobpaxeHsl WITPUXOBHIMH JHHuAMY. [IpaBuna nsobpaxe-
HHS NPOCTPAHCTBEHHHIX (UIyp MpHBeleHH! B NpHJIOKeHuH 1.

B X knacce mbl 6y/ieM H3yyaThb B3aMMHOE PAclOJOXKEHHE MPSMbIX
K NJOCKOCTEH, MHOTOTPAHHMKH M BEKTOpPHl B IMpOCTpPaHCTBe, a B
X1 knacce — meTos KOOpPAHMHAT B MNpPOCTPAHCTBE, «KpPYIMHe® reo-
MCTpHUeCKHe Tela — WHJIHHAD, KOHYyC, liap # paccMOTpHM BONpoc
06 o6bemax TeJ.

2. Axcuomul crepeoMeTpui. B nianumeTpuu ocHOBHHIMH Purypamu
OblTH TOUKH ¥ MpsiMble. B crepeomeTpun Hapsily ¢ HUMH paccMaTpH-
BACTCH elle OJHA OCHOBHasi ¢urypa — naockocte. Tlpeacrasaenue
0 MJIOCKOCTH JRAET IM1a[Kasi NOBEPXHOCTb CTOJA MJIH cTeHbl. Jl1ockocTh
KaK reoMeTpHYecKylo QHUrypy cjlelyeT npeicTaBJsATh ceGe NpocTHpalo-
iefic HeOrpaHHYEHHO BO BCe CTOPOHBI.

Kak u paHee, Toukn 6yfeM 0603HayaTh NPONHCHBIMH JaTHHCKAMH
6ykBaMu A, B, C u T. A, a npsiMble — CTPOUYHBIMH JATUHCKHMH
6ykBaMu a, b, ¢ u T. I. U ABYMA GOJbLUIMMH JAaTHHCKMMHU GyKBaMH
AB, CD n 1. n. Tlnockoctu GynemM o603Hauyarhb rpeuyeckHMH GyKBaMu
a, B, v u T. 1. Ha pucyHkax miockoctTd H306paKaioTcsi B Byle napaJ-
JeforpamMma (pHc. 3, a) uiau B Bue NpoH3BOJLHOK o6aacTu (puc. 3,6).

a) o) )]
Mapannenenunea. Mupamuaa. Konyc.
Puc. 2.

a)
Puc. 3. Puc. 4. Hamoctpauns K
akcHome A;: I1acTHHKA, noj-
JlepXKHBAEMAs TPEeMsi TOY-
kaMi A, B n C, we Jiexamu-
MH 1ta OAHOM MpAMOR.

flcHo, uTO B KaX[OH MJOCKOCTH JleXKaT KaKHE-TO TOUKM Mpo-
CTpaHCTBa, HO He Bce TOUKM NMPOCTPAHCTBA JleXKAaT B ONHON H TOH Ke
miaockoctd. Ha pucynke 3,6 Toukn A u B snexar B naockoctu B
(naockocTh B NPOXOAHUT yepe3 3T TOUKH), a Touku M, N, P He sexar
B aroit niiockocTH. KopoTko 3to 3anucuiBator Tak: A€B, BER, M¢B,
N¢B, P¢B.

OcHoBHLIe CBOHCTBA TOYeK, NPAMBIX M MJIOCKOCTei, Kacalouiuecst
HX B3aHMHOrO Pacfo/ioXKeHHs, BHpaKeHs B akcuomax. Bes cucTema
aKCHOM CTepeOMeTDHH COCTOMT H3 pSifa aKCHOM, GOMblias yacTb
KOTOPLIX HAaM 3HaKOMa MO Kypcy NiaHumerpud. TlomHbii crnucok
aKCHOM M HEKOTOpbie CJeACTBHSI H3 HHUX NMpPHBEJEHH B NPHIONKEHHH 2.
3neck Mbl cHOPMY/HPYEM JHLIb TPH AKCHOMBI O B3AHMHOM Pacrofioxe-
HHUH TOUYeK, MPSMuIX M IJIOCKOCTEl B MpocTpaHcTBe.

A\ Yepes nwboie Tpu Touku, He aexmaujue HQ 00HOL npamod,
npoxoduT NAOCKOCTb, w NPUTOM TOALKO OOHQ.

HnmocTpanueli K 3T0il akcHOMe MOXET C/YXHTHL MOJeab, H306-
paxenHas Ha pucyHke 4. [lrockocTs, npoxoasiuiyio uepe3 Touku A, B
H C, He Jexalllie Ha OJHOH NpRAMOi, MHOINA HA3LIBAIOT MJOCKOC-
Thio ABC.

OtMerum, UTO eC/TH B3ATH He TPH, a UeThipe NPOU3BOJIBHEIE TOUKH,
TO Hepe3 HUX MOXKET He NPOXOAHTDb HH OIHA NJOcKoCcTb, MHaue rosops,
YyeTnlpe TOUKH MOTYT He JieXKaTb B OJHOK nJockocTH. Kaxabiit 3Hakom
C TaKUM HarIALHBIM NOATBepXJAeHHeM 3TOro (hakra: ecau HOKKH
CTyJla He OAUHAKOBHIE MO [JHHE, TO CTYJ CTOMT Ha TPeX HOXKKax,
T. €. OMUpAeTCHA HA TPH «TOYKH», a KOHell YeTBepPTOil HOXKKM (ueTBep-
Tasl «TOYKa») He JIeXKHT B IUIOCKOCTH M0J1a, @ BHCHT B BO3ZLyXe.

Az Ecau dse TouKu npamod aexcar 8 NAOCKOCTU, TO BCe TOYKU
npamod rexar 6 3rod nA0CKOCTuU.

B TakoM cayuae roBopsiT, 4TO RpAMas AeduT 8 nAOCKOCTH WIH
naockocTo npoxodur uepes npamyo (puc. 5, a).
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a) 0) 6)
Tpsaman AB nexur B [Ilpsmast a H IIOCKOCTb & ITnockocTn o u B nepe-
TIOCKOCTH a. nepecekaloTcst. CeKaloTCs Mo npsiMoil a.

Puc. 5.

CBOfiCTBO, BbipaXKeHHOE B aKcHoMe Aj, HCNoJb3yeTcss sl Mpo-
BEDKH <«DOBHOCTH» uepTexksoi Junefiku. C 3Tofi ueabvio JHHEAKY
NpUKAAALIBAIOT KpaeM K NJOcKoil noBepxHocTH cTona. Ecam kpait
JNMHEAKH POBHBbIA (NPSIMONHHEHHBIA), TO OH BCEMH CBOHMH TOUKAaMH
npuJeraeT K NoBepxHocTH crosa. Ecau kpa#t HenOBHbIf, TO B KAKHX-TO
MecTax Mex[1y HHM ¥ NOBEPXHOCTLIO cTojia 06pa3yercs MPOCBeET.

M3 akcuombl A, cileayer, 4TO ecay MPAMAs He JeXKHT B AaHHON
NJOCKOCTH, TO OHa MMeeT ¢ Heil He Gosee o4O o6liefi Toukn. Ecau
npAMas ¥ MIOCKOCTb WMEIOT TOMbKO OAHY OGLLYyI0 TOUKY, TO NOBODST,
uTO oHu nepecexkarorca (pHuc. 5, 6).

As. Ecau 08e NAOCKOCTU uMeOT o6Wyto TOYKY, TO OHW UMeIOT

06wyt npamyo, Ha KoTopoid aexar 6ce 06ugue TOYKU ITUX
naockocred.

B Takom cllyuae rOBOPST, 4TO NAOCKOCTU NepecekaioTcs no nps-
Moii (puc. 5,8). HarasigHo#t uamocTpaueil akcuoMbl Az siBJsercs

nepeceyeHue ABYX CMEXHAIX CTEH, CTeHH!l W NOTOJ/IKA KAaCCHOH KOMHATHI.

Tpexxae yem MepeliTH K MepBLIM CAEACTBHAM H3 NaHHHIX AKCHOM,
OTMETHM OJHO Ba>KHOe 06GCTOATENLCTBO, KOTOPLIM OyjieM MOJbL30BATH-
¢ B ganbHeiieM. B mpoctpaHcTBe cyliecTByeT GeCKOHEYHO MHOro
NJOCKOCTefl, ¥ B KaXJOf IJIOCKOCTH CHPABC/JIMBLI BCe AKCHOMbl H
TeopeMbl MIaHMMeTpHH. Bosee TOro, npu3Haku paBeHCTBa ¥ NOAOGHA
TPeyroNbHHKOB, H3BECTHBIE M3 Kypca NJaHMMeTPHH, CNpaBejsiuBbl H
AJI5i TPEYTOLHHKOB, PACNOJOKEHHBIX B PA3HBIX ILIOCKOCTAX (CM. mpH-
Jn0XKeHHe 2).

3. Hexoropuie cAeaCcTBHA H3 AKCHOM.

Teopewma. Yepes npamyro u ne aexawyro na ned TOYKYy npo-
X00uT NAOCKOCTS, U NPUTOM TOALKO OOHA.

JokasaTedabcTsBo. PaccMOTpuM NpsiMylo a H He Jexailylo
Ha Heil Touky M (puc. 6). JlokaxeM, uTO uepe3 NPAMYIO a H TOUKy M
NPOXOAMT NJockocTb. OTMeTHM Ha npsMoil a ase Touku P u Q. Toukn
M, P u Q He jexar Ha oaHOII NPSIMOH, IO3TOMY COVIACHO aKCHOMe Aj
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Puc. 6. Puc. 7.

yepe3 3TH TOUKM NPOXOAHT HEKOTOpasi MAOCKOCTb a. Tak Kak ABe
TOYKH npamolt a (P u Q) JexaT B MJIOCKOCTH @, TO N0 akcHOoMe A,
MJIOCKOCTb & MPOXOIHT Yepe3 NpaMyio a.

EnuHCTBEHHOCTb NJIOCKOCTH, NPOXOAsilel uepes IIPAMYIO a H ToU-
Ky M, cnepyer H3 TOro, uto Jio6as MJIOCKOCTb, NPOXOARILAf Yepes
npsmyio a ¥ Touky M, npoxoaur uepe3 Toukn M, P u Q. Cnenosa-
TeJIbHO, OHa COBMNAajaeT C MJOCKOCTbIO o, TaK KaK MO akcuoMe A;
uepe3 ToukH M, P u Q NpPOXOAHT TOILKO OAHA MJOCKOCTb. Teopema
JIOKa3aHa,

Teopema. Uepes 0Ose nepecexaroujuecs npamoie npoxoour
nAOCKOCTS, U NPUTOM TOALKO OOHA.

JlokasaTteabcTtBo. Paccmorpum npsimbie a u b, nepe-
ceKalouiyecsi B Touke M (puc. 7), u A0KaxeM, 4TO yepe3 3TH IPAMhuIe
NPOXOAHUT MJIOCKOCTb, H NPHTOM TOJNLKO OJHA.

OtmeruM Ha npAmoii b Kakylo-HuGydb TouKy N, OTIHYHYIO OT
TOYKH M, ¥ PaccMOTPHM MJIOCKOCTb ¢, MPOXOAALLYIO uepe3 TOUKy N
u npamyio a. Tak Kak JBe TOUKH NpAMOf b sexar B MIOCKOCTH &, TO
no akcuome A, NJOCKOCTL o NPOXOAMT Yepe3d npamyio b. Hrak,
IJIOCKOCTb @ MPOXOJHT yepe3 npfmble a u b. EnuHCTBeHHOCTDL Takof
MJIOCKOCTH cJelyeT M3 TOro, 4to Ji06asi MJOCKOCTb, MPOXOAsuias
Yepe3 npsamble a ¥ b, npoxoauT uyepe3 Touky N. CrenoBarenbHo, OHa
coBMajaer € MJOCKOCTbIO @&, MOCKOJLKY uyepe3 Touky N u npsimyio a
MPOXOAHT TONBKO OAHA MJocKocTb. Teopema goka3aHa.

BONPOCH! H 3AJIAYH

1. Tlo pucyHky 8 Ha3oBMTe: a) MJIOCKOCTH, B KOTOPBIX JIEXKAT NpsMbIe
PE, MK, DB, AB, EC; 6) Touku nepeceuenusi npamoit DK ¢ naoc-
Koctbio ABC, npsimoit CE ¢ naockoctbio ADB; B) TOUKH, JieXKauiue
B naockoctax ADB u DBC; r) npsiMble, 10 KOTOPEIM MepeceKkalor-
csi nockocty ABC u DCB, ABD u CDA, PDC u ABC.

2. Ilo pucynky 9 Ha3oBuTe: a) TOUKH, Jexauue B naockoctax DCC,
u BQC; 6) niockoCTH, B KOTOPLIX JeXHT npaMas AA;; B) TOUkH
nepecedenus npamoit MK c nnockocreio ABD, npsambix DK u BP
¢ naockoctbio A;ByCy; r) npsiMble, MO KOTOPHIM MepeceKaloTCs
naockoctd AA1By u ACD, PB,C, u ABC; 1) TOuYKH TiepeceyeHus
apamuix MK v DC, B\C, u BP, C/\M u DC.

3. BepHo s, 4yro: a) moGble TPH TOUKH JeKaT B OLHOM MJIOCKOCTH;
6) Jilo6ble yeTbiPe TOYKH JeXaT B OJHOM MJIOCKOCTH; B) JioGble
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Puc. 8. Puc. 9.

yeThipe TOYKH He JIeXKaT B OJHOH MJOCKOCTH; I') yepes joGble TPH
TOYKH MPOXOAHT MJOCKOCTb, H MPHATOM TOJMBKO OJHA?

Touku A, B, C u D He nexaT B OJHOIl njockocTH. a) Moryt Ju
KakHe-TO TPH M3 HHX JiexaTb Ha ofHoil npamoii? 6) Moryt au
npsimule AB u CD nepecekatbes? OrBeT o6ocHyiiTe.

JloxaxuTe, UTO uepe3 TpH NAHHBLIE TOUKH, JiexKalllue Ha NMPAMOIL,
NPOXOAUT MIOCKOCTb. CKOJMIBKO CylecTBYeT TaKHX MJIOCKOCTEH?

. TpH AaHHble TOYKH COCAHHEHbLI NONapHO OTPe3KaMH. Jokaxure,

4TO BCe OTPe3KH JiexaT B ONHOH MIOCKOCTH.

JlBe npsiMble mepecekaloTcst B Touke M. Jlokaxure, uto BCE nps-
Mble, He Mpoxojfliue yepe3 Touky M u mepecekawoliue TaHHbE
npsMble, JiexKaT B OAHOH NIOCKOCTH. JIexKaT JiH B OLHOH NJIOCKOCTH
BCe NpsiMble, NpOXojsiuiue uepe3 Touky M?

BepHo s yTBepxJieHue: a) ec/H JBe TOUKH OKPYXHOCTH JexaT
B IJIOCKOCTH, TO M BCSl OKPYXXHOCTb JIEXKHT B 3TOH MJIOCKOCTH;
6) ecqiu TPH TOYUKH OKDYXKHOCTH JieKaT B MJOCKOCTH, TO H BCH
OKPYKHOCTb JIEXKHT B 3TO#l MJNOCKOCTH?

JIBe cMexXHble BEPLIHHbLI ¥ TOUKA NlepecevyeHns AuaroHasneii napas-
JleJlorpaMMa Jiexar B IJIOCKOCTH o. Jlexkar jiu ABe Apyrue Bepluu-
Hbl MapaJjuiesiorpaMMa B mjockocty a? OrpeT o6oCHy#Te.
BepHo ay, 4TO npsiMasi JIEXKHMT B TUVIOCKOCTH AAHHOTO TPeyroJb-
HHKa, eC/¥ OHa: a) mepecekaeT JBe CTOPOHbI TPeyrojbHHKA;
6) NpOXOLUT Yepe3 OAHY M3 BepLUHH TPCYroNbHHKA?

Jlaubl npAMasn ¥ TOuKa, He Jiexaluan Ha 3Toi npamoit. Jlokaxure,
4TO BCE NMpsiMble, NPOXOASIiLIHE Yepe3 JaHHYIO TOUKY H NepeceKaio-
1iHe JaHHYI0 NPAMYIO, JeXaT B OJHOH MJOCKOCTH.

Touku A, B, C, D He nexaTt B ogHoil naockoctd. [Tepecekaiores
JIM MJIOCKOCTH, npoxoasiuiue uepe3 Toukn A, B, C u A, B, D?
MoryT nn ABe MJIOCKOCTH HMeThb: a) TOJIbLKO OAHY OGLIYIO TOYKY;
6) TONBbKO ABe OOLIHE TOUKH; B) TONLKO OJHY OOLLYIO MpPSMYIO?
Tpu npsiMble NpoxoAaT uepe3 OAHy Touky. Uepe3 kax<able ABe U3
HHX NpoBeieHa MocKOCTb. CKOJIBKO BCero NpoBCACHO MIOCKOCTe?
Tpu npsimble nonapHo nepecekaiorcst. Jlokaxure, yTo OHHU JAHGO
JexaT B OHOIl MJIOCKOCTH, 160 MMEIOT OGLLyI0 TOUKY.

TF'masa I
NAPAJINIENBHOCTL NPAMbBIX U NJIOCKOCTEHA

§ 1. MAPAJNIEJIbHOCTDb NMPSAMbBIX, NPJAMOHA H
MJNIOCKOCTH

4. Mapannenbnbie npambie B NPocTPaHcTBe. BBeleM NOHATHe
napasJesbHLIX NPAMBLIX B NPOCTPaHCTBe.

OnpeneneHue J[lse npamvie 8 npoCcTPaHCT8e HA3618AIOTCA
napanrtesbHolMu, eCAu OHu Aexar 8 OOHOU NAOCKOCTU u He nepe-
CeKarTcs.

MapaanenpHocTs npAMbix @ U b o603Hauaerca Tak: afb. Ha
pucynke 10 npamble @ ¥ b napasneabHsl, a Npsimble @ U ¢, @ U d He
napaijenbHel.

Hokaxem TeopeMy O mapajjiefibHbIX NPSAMBIX.

Teopema. Yepes mobyro Touxky npocTpancrea, se Aexaujyio
Ha Odannoid npamod, npoxodur npamas, napastesvras Oannod, u
npuTom TOALKO OOKA.

HDokasaTteancTBo. PaccmoTpum npsiMyio a u Touky M,
He Jyiexaulylo Ha sToit npsimoit (puc. 11). Yepes npsamyio a u Touky M
MPOXOAXT MJIOCKOCTB, ¥ MPHTOM TONbKO oAHA (n. 3). OGo3Hauum 3Ty
nnockoctb Oyksoft «. Ilpsamasn, mpoxoasias yepes Touky M napaJ-
JIeIbHO NPSIMOA @, NOJXKHA JIeXKaTb B OJHOH MJGCKOCTH C TOYKOH M
H NPAMOM @, T. €. JO/IKHA JexkaTh B mjockoctu o. Ho B niockocty a,
KaK H3BeCTHO H3 KypCa M/iaHHMeTPuH, uepe3 TOUKYy M NpoXomuT
npsiMas, napasanefbHas npAMON a, U NPHUTOM TOJNbKO ofHa. Ha
pucyke 11 3ta npsamasa oGo3HaueHa GykBoil b. Mrtak, b — egun-
CTBEHHAsl npsMas, NpoxoAsuiasi yeped Touky M napanjeibHo nps-
Mmoit a. Teopema noka3aHna.

Puc. 10. Puc. 11.



Puc. 12. Puc. 13.

B panvpuefitieM HaM noHaBoGATCH TakkKe MOHATHS NapaJJebHbIX
OTPEe3KOB, Napas/ieJbHbIX OTPE3Ka M MPSMOM, MapasielbHHX Jyueil.
IBa oTpe3ka Ha3bIBAIOTCH NAPAALEAbHLIMU, ©CJH OHM Jexar Ha
napasaebHbiX NpAMbIX. AHAJIOTHYHO ONpeensieTCs napajaaedbHOCTb
OTpe3Ka ¥ MPsIMOM, a TakXKe Napa/uIebHOCTL ABYX Jayyeil. Ha pucyn-
ke 12 orpeaku CD u EF napannenvust (CD||EF), a otpesku AB u CD ue
napassesbHbl, oTpe3ok AB napassenes npsiMoit a (ABj a).

5. Mapanneabocts Tpex npsambix. JlokaxeMm JeMMy O nepeceue-
HUH [JIOCKOCTH MapasjiebHHMH NPAMBIMH, HeOGXOAUMYIO A/ 1aJb-
HelLIero H3J0XKeHHus,

Jlem M a. Ecau 00na u3 dsyx naparienbrox npamsix nepecexaer
Oannyo nAocKoCTs, TO u Opyzan NPAMAR nepecexaer 3Ty RAOCKOCTS.

HLokxasartenbcTso. PaccMmoTpum napasnenbule npsmble a
u b, 01Ha U3 KOTOPLIX — NpfAMasi @ — NepeceKaeT MJOCKOCTb o B TOY-
ke M (puc. 13, a). Jlokaxem, uto npsiMasi b Takke nepecekaer
MJOCKOCTL @, T. €. HMEET C Heil TOMbKO OfHY OGIIYIO TOUKY.

OGo3snaunm GyKBOH B MIOCKOCTb, B KOTOPOH JeXaT Napajielb-
nble npsiMble a U b. Tak kak ABe pa3inyHble MIOCKOCTH o M f HMEIOT
obulyio Touky M, To no akcHome A; OHM MepecekaloTcsi N0 HeKOTOPOH
npsiMoit p (puc. 13, 6). Ira npAMan JexAT B MJIOCKOCTH B M nepe-
cekaer npsimyio a (B Touke M), nostomy oHa nepecekaeT napas-
JebHYIo el npsiMyio b B HekoTopoit Touke N. [IpsiMasi p mexuT TakKe
B MJIOCKOCTH @&, No3toMy N — Toyka naockoctd a. CiaenoBaTesbHo,
N — o6was Touka npsiMoit b M NJIOCKOCTH o

Ilokaxem Tenepb, uTo nNpsAMas b He uUMeeT APYTHX OGLIMX Touek
¢ MJIOCKOCTbIO @, KpoMe ToukH N. ITo u Gyler o3HayaThb, uTO Nps-
Mast b nepecekaer miockocTh a. JeiicTBHTenbHO, ecan GHl npsmas b
MMeJa elie OJHy TOUKY C MJIOCKOCTHIO &, TO OHA LIEJHKOM JexaJsa
6Bl B MJIOCKOCTH @ M, 3HAauuT, Gblia Gbl ofuwell NpsiMOil MIoCKOC-
Tedl a u B, T. e. coBnagana Gul C npsMoit p. Ho 310 HeBo3moxHoO, Tak
Kak no ycaosuio allb, a npsiMele a u p nepecekawrcs. Jlemma go-
Ka3aHua.
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U3 kypca nioaHHMeTPHH H3BECTHO, YTO /
ecad TPH npsiMble JiexaT B OJHOH MJOC-
KOCTH M JIBE ¥3 HHX NapajjefbHbl TPeTb-
eil npsAMo#H, TO 3TH IBe MpsAMble napadj-

Jenbubl. JlokaxkeM aHaJOrHUHOE yTBEPXK-
JeHue M5 TPeX NPSAMBIX B MPOCTPaHCTBe.

Teopewma. Ecau dse npamsie na-
pasnenvuot Tpetbel npamod, TO ORU na- Puc. 14.
paanenbno.

HokaszaTteabcTBo. Ilycth ajc
H b|lc. Nokaxem, uro a|b. Idas storo .

HY)KHO JOKa3aTb, UTO NpsiMbie @ ¥ b: 1) JexaT B OAHOH MJIOCKOCTH
H 2) He mepecekaloTCsl.

1) OrMeruM Kakylo-uuGyab Touky K Ha npsimoi b H 0603HauMM
GyKBOHl @ MJOCKOCTb, NMPOXOASLLYI0 Yepe3 MNPSAMYI0 Q@ H TOYKY _K
(puc. 14). [okaxewm, 4To npsMas b JexxuT B 3T0H naockocTtd. Jled-
CTBUTE/BHO, €CJIH AONMYCTHTb, YTO NpsMasl b nepecekaeT MJIOCKOCTb &,
TO N0 JemMMe O NepeceyeHHH MJIOCKOCTH Mapasie/bHLIMH NP MBIMH
npsiMasl ¢ TaKXKe nepecekaeT mJockocTb a. Ho Tak kak cila, To u
npsiMasi @ nepecekaer MJOCKOCTb o, YTO HeBO3MOxHO, HOO npsaMas a
JIEXKHT B NJIOCKOCTH Q.

2) Ilpsambie a u b He nepeceKaloTcsl, TaK KaK B NPOTHBHOM CJydae
yepe3 TOYKY MX MepeceyexHsi MPOXOAHJH Gl ABe npsimple (a u b),
napasesbible OPAMOi ¢, YTO HeBo3MoxHO. Teopema jnokasaHa.

6. NapannensHocts npsimoil u naockoct. Ecau ase Toukn npsimoit
JexxaT B JaHHOH MJIOCKOCTH, TO MO akCHoMe A; BCA OpAMast JIXKHT
B 3TOil MmyockocTH. OTCI0a CleiyeT, YTO BO3MOXKHBI TPH cayyasi B3auM-
HOrO PAacIo/oXKeHHs MPSAMOH H NJIOCKOCTH B MPOCTPAHCTBE:

a) npsiMasi JeXHT B MJOCKOCTH (CM. puc. 5, a);

6) npsiMasi ¥ MJIOCKOCTb MMEIOT TOJIbLKO OJHY OGILYI0 TOYKY, T. €.
nepecekaiTcs (cM. puc. 5, 6); i .

B) npaAMasi H MJOCKOCTb He MMeloT HH OAHOH OG6lleil TOUKH.

Onpepneaenue [lpamas u naocKoCTb HAa3bl8QIOTCA NApas-
NENLHLIMU, ECAU OHU HE UMET 00uux To4eK.

[MapannenbHocTb npsiMOfl @ ¥ MJIOCKOCTH @ 0603HauaeTCsl Tak:
alja. HarnanHoe npeicrtaBiedve o npsAMOil, napamnenuHoit mioc-
KOCTH, 1aI0T HATSHYThie TPOJJIei6yCHble HIH TPaMBaitHble NpoBOAa —
OHM MNapajyie/ibubl MJOCKOCTH 3eMmaH. Jlpyroii npumep aaer awuus
nepeceyeHus CTeHbl H MOTOJKa — 3Ta JHHHA NapafieibHa MIOCKOCTH
nona (puc. 15, a). 3amerHm, 4TO B MJIOCKOCTH M0J1a HMEETCS npsAMas,
napausenbyas 3todl auHuu. Takoit npsAMoil ABJSETCA, HanpHMep,
JIMHUA nepecedexHs nosa c Toil xe camoi crexoil. Ha pucyuke 15, a
yKasaHHble NpsiMble oGo3HaueHn! GykBaMH a H b. OxasuBaercs,
4TO ecJIH B IJIOCKOCTH & HMeeTCsl npsiMas b, napaJiienbHasi npsaMoit a,
He Jiexauieil B NJIOCKOCTH &, TO NPAMasg @ H MJIOCKOCTb o napas-
nenbusl (puc. 15, 6). JlpyruMn cJaoBaMH, HaJd4HEe B MJIOCKOCTH o
npsimMofi b, napawnenbHoil NpAMoOil a, ABIAETCA NPUSHAKOM, 1O KOTO-
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Puc. 15. .

POMY MOXHO CeJ1aTh BbIBOJ O NapaJieJbHOCTH NPSIMOR @ ¥ MJIOCKOC-
™ o. ChopmynupyeM 3To yTBepK/IeHHe B BHe TeOPeMbl.

Teopema. Ecau npaman, ne aexawan 8 0annoi naockocru,
napaasenbra xaxoii-nubyde npamod, sexaujeli 8 3Toidl naockocru,
TO OKa napaaneasvua 0annoill naocxoctu.

HokxasaTteascTso. PaccMorpuM niockocTh o u ABe napaJ-
JieJibHble NpsAMble @ M b, pacnosoXeHHble TaK, yTo npsamas b Jexur
B MJIOCKOCTH @, a NPSMas a He JIeXXHUT B 5TOH MJIoCKoCTH (puc. 15, 6).
Jlokaxem, uto afla. Hdonyctum, uto 3To He Tak. Toraa npsMas a
nepecekaer IJOCKOCTb &, a 3HAYMUT, NO JeMMe O NepeCeyeHn MJIOCKOC-
TH NapajieNbHLIMH MpSIMBIMH NpsiMast b TakkKe NepecekaeT MJoc-
KOCTb &. Ho 3TO HeBO3MOXKHO, TaK Kak NpsiMasi b JIeXKUT B MJIOCKOCTH o.
Hrak, npsiMas a He nepecexkaeT MJIOCKOCTb o, NO3TOMY OHAa napas-
JeqbHa 3To# naockocTH. Teopema aokasana.

HoxaxeM elle IBa yTBepKAeHHsl, KOTOPble 4aCTO MCMOJbL3YIOTCS
np# pelleHHH 3aj]ay.

1°. Ecau naockocte npoxodutr uepe3 Oanwyro npamyio, napar-
AeAbHYIO Opyeoll NAOCKOCTU, U nepecexaer 3TY NAOCKOCTb, TO AUHUA
nepece4enuss NAOCKOCTell naAparieabHa OarHol npsamol.

[TycTe uepes panuyio npsamyio @, NapaiieNbHYIO MJIOCKOCTH o,
NPOXOAHT MJIOCKOCTh B, MepeceKaiouiasi MJIOCKOCTb o Mo MNpsiMoit b
(puc. 16). Hdokaxewm, uro bila. [JeficTBUTeABHO, 3TH NpPsSIMble JeXaT B
OJHOM NJOCKOCTH (B NJIOCKOCTH B) M He MepeceKaioTcsl: Belb B NPOTHB-
HOM c/lyyae npsiMasi a nepecekana 6ol MJIOCKOCTb o, YTO HEBO3MOXKHO,
MOCKOJILKY MO YCJOBHIO afja.

2°. Ecau o0na u3 08Yyx naparienshoix NPAMbIX NAPAAACALHA
Jdannoil naockoctu, 10 Opyean npamas Aub0 TaKkxe NAPAANEAbHA
OaHHOL NAOCKOCTL, Aub0 AeXHuT 8 3TOL NAOCKOCTU.

B camoM gene, nycts a ¥ b — napaanensHble npsiMbie, NpHyeM
npsMas a napajjensHa IJIOCKOCTH «. Toria npsiMas a He nepe-
CeKaeT MJIOCKOCTb &, H, CJeJoBaTelbHO, MO JeMMe O NepeceyeHHH
IJIOCKOCTH MNapasljie/lbHuIMH NPsIMBIMH NpsiMasi b TakXe He mnepe-
cekaer maockocTb o. [Tostomy npsimas b nu6o napansensHa nJjoc-
KOCTH o, THOO JIeXKHT B 3TOH MJOCKOCTH.
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16

17.

18.

20.

21

22.

23.

24,

25.

Puc. 16. Puc. 17.

BOMPOCL! U 3AJAUYH

[TapannenbHbie npsiMbie @ ¥ b JexXaT B MJIOCKOCTH a. JlokaxuTe,
4TO NpsMas ¢, Nepecexkalowlasi OpsiMble @ ¥ b, TakkKe JeXHT
B IUVIOCKOCTH .

Ha pucyuke 17 touku M, N, Q u P — cepeaunnl orpeskos DB,
DC, AC n AB. Hahnute nepumerp ucTbipexyroibiika MNQP,
ecan AD=12 cm, BC=14 cm.

Touka C sexur nHa orpeake AB. Yepes Touky A npoereHa
MJIOCKOCTb, a uepe3 Toukh B u C — mapassielbHble NpsiMuie,
NepeceKamllHe 3Ty MJOCKOCTL COOTBETCTBEHHO B TOuKax B; u
Ci. Haiftnure anuny orpeaka CC\, ec/iu: a) Touka C — cepeanHa
orpeska AB u BB,=7 cM; 6) AC:CB=3:2 u BB,=20 cm.
Croponst AB 1 BC napassenorpamma ABCD nepecekaioT nioc-
KoCTb a. [lokaxure, uro npsamsie AD u DC rtakxe nepecekaior
MJIOCKOCTb .

Cpeanas nnHHA TpaneunH JeXKHT B IJOCKOCTH «. [lepecekaior
JE NpsiMble, codepXKalllHe OCHOBAHHS TPalleLlHH, IJIOCKOCTb o?
OtBeT ofocuyiTe.

Tpeyroavuuku ABC u ABD ne nexaT B oaHoit miockocts. [o-
Kaxkure, 4ro Jio6as npsamas, napalieibHas oTpesky CD,
nepecekacT NMJOCKOCTH AAHHbIX TPE€YroJibHHKOB.

Toukn A u B jexar B AJIOCKOCTH o, a Touka C He JIeXKHT B STOH
niockocTu. lokaxute, 4To NpsiMasi, NPOXOASLLAS Uepe3 cepeaHHsl
otpeakoB AC u BC, napaenbua NJ0CKOCTH .

Touka M He JieXXHT B MJIOCKOCTH npsiMoyroisuuka ABCD. o-
Kaxure, yto npsimas CD napaanenvHa naockoctd ABM.

Touka M He nexut B miockocTn Tpaneund ABCD ¢ ocHoBa-
uueM AD. Jlokaxure, uto npamass AD napaJijieJibHa MNJOCKOC-
T™H BMC.

Ilokaxure, 4To PCIM JauHas NpsiMasi napajnefbHa NpsiMoll, Mo
KOTOPO# MepeceKkaioTcsl [Be MJIOCKOCTE, M He JIEXHT B 3THX
IJIOCKOCTSIX, TO OHA MapaJljieibHa 3THM IJIOCKOCTSM.
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26. Cropona AC tpeyronbuuka ABC napan-
JeNbHA MIOCKOCTH* @, a cTopoHul AB u BC
NePeceKaloTcs ¢ 3TOM MIOCKOCTHIO B TOYKaX
M u N. JlokaxuTe, 4YTO TPeyroJibHH-
ku ABC v MBN noao6Hbl.

27. Touka C JneXXUT Ha oTpeske AB, npuuem
AB:BC=4:3. Orpesok CD, paBHhlil
12 cm, napanneseH MIOCKOCTH «, NPOXO-
dsuled uepe3 Touky B. [lokaxuTe, 4To
npaMas AD nepecekaeT MJIOCKOCTb o B
HeKoTopo# Touke E, u HaiiauTe oTpe3ok BE.

28. Ha croporax AB u AC Tpeyrosbuu-

Puc. 18, ka ABC B3ATHl COOTBETCTBEHHO TOUKH D
u E tak, uto DE=5cM u g—g:%. [Tnoc-

KOCTb o MPOXOJHT yepe3 Toukh B u C u napajsenvHa orpesky DE,

Haiigure anuny orpe3ka BC.

29. B tpaneuun ABCD ocuoBanue BC paBHo 12 cM. Touka M He
JIeXKHT B TIOCKOCTH TpamneuuH, a Touyka K — cepeauHa oTpes-
Ka BM. Jlokaxute, uto miockocTb AD K nepecekaer oTpesok MC
B HekoTopo# Touke H, u HaiauTe oTpedok KH.

30. OcnoBanne AB tpaneuun ABCD napannenbHO NJIOCKOCTH o,
a BepiunHa C JieXKHT B 3Toit miockocTd. JloKaxure, uto: a) oc-
HoBaHHe CD Tpaneunu JeXKHT B MIOCKOCTH a; G) CpeqHss JHHUSR
Tpaneunu napaJjjiejbHa MIOCKOCTH .

31. ITnockocTb a mnapangenbua cropoHe BC TpeyronbHuka ABC

U NPOXOJMT uepe3 cepeAHHY cTOpPoHH AB. JlokaxuTe, uTO MJIOC-

KOCTb @ MPOXOAMT TaKxke uepe3 cepelHHy cTOpoHH AC.

[TnockocT a u p nepecekalorcs no npsiMoit AB. [1psiman a napan-

JelbHAa Kak MJIOCKOCTH a, Tak M njaockoctd P. Jlokaxure, uTo

npsiMble @ U AB napannenbhbl.

PeweHue Yepes Touky A npoBesem** npamyio AM, napan-

geqbHyio npsMoit @ (puc. 18). Tak kak npsamasi a napajenbHa

NJAOCKOCTAM a H 3, TO npsiMas AM nexXHT Kak B IVIOCKOCTH o, TakK

u B IOCKOCTH B (N. 6, yTBepxienue 2). Takum o6pasom, AM —

npsiMasi, 1o KOTOPOi nepecekaloTcs MJAOCKOCTH a H B, T. €. OHd

coBnaznaet ¢ npamoit AB. Cnenosatenbno, AB|la.

33. JlokaxuTe, UTO eCc/iM TPH MJIOCKOCTH, He MPOXoAsiliHe uepe3 OAHY
npsiMyio, MoNapHO NMepeceKaloTCsi, TO MPRMble, MO KOTOPLIM OHH
nepeceKaioTcs, JHGO NapajuielbHbl, JHO60 UMEIT OOLLyIO TOUYKY.

32

* loBOpAT, uTO OTPe30K napaineieH NNOCKOCTH, eC/AH NpsMas, COaepXkaulas
STOT OTPe30K, NapajfieNbHa MIOCKOCTH.

** BuipaxkeHHst «NpPOBELeM NPAMYIO», <«NPOBENeM IIOCKOCTb», pasdyMeercs, He
HYXKHO NONHMaTb B GYKBa/NbHOM CMbicie (HH MPSMYIO, HH TIJIOCKOCTb B NIPOCTPaHCTBE
Mbl He NpoBOAMM). IDTH C€/0BA 03HAYaloT, YTO yKa3aHHas NPAMas HIAH IJIOCKOCTb
BBOAATCH B PacCMOTpeHHe.
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§ 2. BAAMMHOE PACITOJIO)KEHHE NMPSIMBIX
B MPOCTPAHCTBE.
YIroJi MEXKILY BYMS NMPAMbBIMH

7. Cxpemupaouuecs npamule. Eciu [Be npsiMbie nepecexaiorcs
HJIH NapaJliiebHE, TO OHH JIEXKAT B ORHOM njockocTH. OaHaKo B npo-
CTpaHCTBE IBE NpsiMble Moryr OhITb pacnoJIoXeHs! TaK, YTO OHH He
Jexar B OJJ.HOﬁ NJIOCKOCTH, T. €. He cyuiecTsyeTr TaKoit NJOCKOCTH,
KOTOpas NPOXOAXT 4epe3 o6Ge 3TH mpsiMble. SICHO, YTO TaKHe NMpsAMBe
He MepeceKaloTcs W He napajiiesbHbl.

Onpenenenue [se npanvie HA3LIBAIOTCR CKPOULUBAIOULUMU-
CA, eCAU OHU He Aexcar 8 0OHOL NAOCKOCTU.

Harssianoe npeacras/ienye 0 CKpelMBAIOUIMXCH IPAMBIX ZAI0T ABe
HOpOrH, OfHA M3 KOTOPHIX MPOXOAMT MO 3CTaKage, a Apyras —
noA sctakagoii (puc. 19).

Ilokaxem Teopemy, KOTOpast BLIpaXkaeT NpH3Ha K CK peu u-
BAaOUWHUXCH MPAMBEX.

Teopewma. Ecau odna us dsyx npamwix sexur @ Hexoropoid
RAOCKOCTU, a Opyzas npsamas nepecekaer 3Ty NAOCKOCTdO 6 Tou-
Ke, He aewaujed na nepsod npamod, TO ITU npamvie CKpeWUsaro-
wuecs.

HokasatenbcTso. Paccmorpum npamyio AB, JIeXxalyio
B NJIOCKOCTH «, H npsmyio CD, nepecekaoulyio 3Ty NJIOCKOCTb
B Touke C, He Jexaute#t Ha npsamoit AB (puc. 20). Jlokaxewm, uto
AB u CD — cKpeuiuBaioliuecs NpsMble, T. €. OHH He JeXKAaT B OfHOH
niockocty. JleHCTBHTeNLHO, ecaH AOMYCTUTb, uTo npsmbie AB u CD
JI€XAT B HEKOTOPOIi MJOCKOCTU B, TO MAOCKOCTh B GydeT MpoXomuTh
uepe3 npsimyio AB u Touky C M NO3TOMY cOBNAafeT ¢ MIOCKOCTbIO .
Ho 310 HeBO3MOXHO, Tak Kak npsmas CD He JeXKUT B MJOCKOCTH a.
Teopema pokasana.

Puc. 19. Puc. 20.
15
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Ilepecexaoumeca npa-  [TapanacnbHble npamble. CkpelHBaloUHeca npa-

e, .
Mbtt Puc. 21. Mble.

WrtaK, BO3MOXHL TpH CJy4ash B3aHMHOTO pacHoO/IOKEHHs! ABYX
NPAMBIX B MPOCTPAHCTBE:

a) npamvie nepecekaroTCA, T. €. MMEIOT TOJbKO OAHY O0GILyIO
TouKy (puc. 21, a);

6) npamvie napairessHsi, T. €. JexaT B OLHOH NJIOCKOCTH H He
nepecexkatorcs (puc. 21, 6);

B) npamvie CKpewjusawoujuecs, T. €. He JeXaT B OAHOH NMJIOCKOCTH
(puc. 21, 8).-

JokaxemM elie OfHy TeopeMy O CKPELlHBAIOLKXCS MPSIMBIX.

Teopewma. Yepes xawdyro u3 dyx CKpeujusaOUUXC nPIMHX
npoxodur nAOCKOCTb, napasteadvras Opyzolk npamoti, u npPurom
TOAbKO0 OO0Ha.

JokasaTeabcTBo. PaccMOTPHM CKpelHBAIOILHECS NTPAMbIE
AB u CD (puc. 22). HokaxeMm, uTo uepe3 npsmyio AB npoxoaut
NJ1I0CKOCTh, MapaJiiedbHasi npaMoil CD, W NPHTOM TOJLKO OAHA.

IMpoBenem uepes Touky A npsimyio AE, napasensHyio npsamoit CD,
i 0Go3HauMM OyKBOH o MJOCKOCTb, MPOXOASLIYI0 Yepe3 MpsMble
AB u AE. Tak kak npsmas CD He J1eXKHT B IIOCKOCTH & M nNapaJ-
nenbHa npamoit AE, nexaulelt B 3Tofl maockocTH, To npsivast CD
napajnJjesbHa MJIOCKOCTH .

SIcHO, uTO o — eAHHCTBeHHAsl IJIOCKOCTb, MpOXOAsiliasi uepes
npaMyio AB ki napasnensHas npsmoit CD. B camom pene, moGast
Apyrasi mJ10CKOCTb, MPOXoAsuiasi yepes npsamyio AB, nepecekaercs
c ipamoilt AE, a 3HauuT, MepecekaeTcss H C napasienbHoil el mps-
moit CD. Teopema noxasaHa.

Harasignot namocrpaukieit 3Tofl Teopembl
cilyaT [Be JOpPOrH, OAHA H3 KOTOPHIX MpoO-
XOAMT MO 3CTakaje, a Apyras — moj 3CTa-

C "
Kago# (cM. puc. 19). Huxnas mopora seXut
B IVIOCKOCTH 3eMJH, lapaJ/iieJbHOH Aopore Ha
scTakaje. $lcHo, uro W uepe3 AOpOry Ha
3CTaKaje MNPOXOAHMT IIOCKOCTb, MapaJliejbHas
D MJIOCKOCTH 3€MJIH, a 3HauuT, napaJlielbHas

HHKHeil gopore.

8. ¥Yranl ¢ coHanpaB/leHHBIMH CTOPOHaMH.
CorslacHO OJHOH H3 aKCHOM (CM. NpHJAOXKe-
Puc. 22. Hue 2) mobas npsamas a, Jexawas B 1JI0C-
KOCTH, pa3jieJsieT 3Ty IVIOCKOCTb Ha JBe YacTH,
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Puc. 24.

HasblBaeMble noaynaockoctamu (puc. 23). Ilpamas a HasbiBaercs
epanuyed Kax A0 U3 3THX NOAynIoCKocTel. JlioGbie 1Be TOUKH OD:.HOﬁ
M Toil e MOMYMJIOCKOCTH JeXaT MO0 OAHY CTOPOHY OT npAmMof a.
a mo6ble [Be TOUKH Pa3HbIX MOJYMJIOCKOCTed — M0 pa3Hbie CTOPOHDI
OT 9TOi npsAmMoil (cM. pxe. 23).

IBa nyua OA u O;A,, He Jexaiuke Ha OJNHGH TPSMOM, Ha3bl-
BAIOTCS COHANPABAEHHbIMU, €C/IH OHH Tapajlie/bHbl H J€XKaT B O1HOH
noaynnockoctd ¢ rpauuueit 00,. Jlyun OA u 0,A,, Jexawne Ha
O/IHO# NPSAMOIi, Ha3bIBAIOTCH CORANPABAEHHBIMU, ECIH OHY COBNALAIOT
WJIH OIMH H3 HUX coaeput Apyroil. Ha pucyuke 24 ayuu OA u 0,4,
a Takxe aydun AyBs u OB, conanpaefensl, a ayus OA u OsA,, OA
H 03A;, 03A; u 0,8, He ABAAIOTCA COHanpaBJeHHLHIMH (0ObACHHTE
noyemy).

Hokaxem Teopemy 06 yriax C COHaNpaB/eHHHIMH CTODOHAMH.

Teopema. Ecau cropotss 08yx yz2n08 COOTBETCTEEHHO CO-
Hanpaeaens, TO TaKUE Y2Abi PABHOI.

HNoxasaTteabcrtso Pacemorpum yrasl O u O, ¢ coorser-
CTBEHHO COHANpaBJeHHbIMH CTOPOHaMH H JOKaxeM, yTo L O= L 0,.

OrmeruM Ha cTopoHax yraa O Kakue-HHGYAb ToukH A u B u OT-
JIOXKHM Ha COOTBETCTBEHHbIX cTopoHax yria O, orpesku 0,4,=0A
u 0,B,=0B (pHC. 25)

YeTnipexyroasiuk 00,A,A  sABasietcs
napaniesiorpaMMoM, TaK Kak IPOTHBOIO-
Joxuble cropoust OA u O,A, napanienbHsl
u pasubl. Otciona cieayer, uto AA,[|O0,
u AA,=00,. AHaJOrHYHO 4YeTbIPEXYroJb-
Huk OO,B B sBasieTcsl napaJJesorpaMmom,
nostomy BB,||00, ¥ BB, =00,. Tak kak
AA,)|00, u RB,||00,, T0o no Teopeme
0 Tpex mnapanjenbHblx npsambix AA,|BB..
Kpome Ttoro, AA;=BB), NOCKOJbKY KaX-
Ibli M3 3THX oTpe3koB paseH O0O,. Takum
o6pasowm, B ueThipexyroiabhHuke ABB A, npo-
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;zﬁggg::;xuue cropoust AA, u BB, napanajenbHnl H paBuu. Ciie-
0, 3TOT YeTbIPeXYrOJbHHK — I ;
AomaTenic pexy apanjenorpaMm, H, 3Ha4uT,
CpasuuM Ttenepb Tpeyroashukn AOB u A,0,B,. Oun paBHH
no Jpeslm cTropoHaM, H nostomy £ O= 0, Teopema foka3saHa.
e TON MEKAY NPAMBIMH. Jlio6bie ABe mepecexalouiHecs NpAMbe
e B OJHOH NJIOCKOCTH H 06pasyioT YeThipe Hepa3BepHYTHIX yIJa.
JY M3BeCTEH OJMH M3 3THX YIJIOB, TO MOXXHO HAafliTH H Ipyrue TpH
yraa (puc. ?6, a). [lycts @ — ToT M3 yrnoB, KOTOpHIH He npeBoOC-
XOAMT N0GOH M3 TpeX OCTanbHbHX yraos. Torga rosopAr, 4To Y204
Meo/cdo Y nepeceKAIOUUMUCS nPAMBLUU PaBEN C.
bqeammo, 0°<a<90°. Ha pucynke 26, 6 yron mMexay npsaMbIMH
a HB paseu 30° a yron Mexay NpsAMbiMH m U n paBeH 80°.
. rx;euem;gnepb NOHSITHE Yria MeXAY CKPelIUBaoLUMUCA NPAMbBI-
Boé ycTb u CD — pBe cxpemuBaloliuecs: npsamole (puc. 27, a).
Bo: b:pe;aM:lgoisgon;n)&mDmuxy M, npocTpaHcTBa M npoBeleM Uepes
1By 1D\, COOTBETCTBEHHO mna
fiee. npANL , pajienbHble NPSAMbBIM
Ecan yron Mexnay npamumu A\B, u C,\D, paBen ¢, T0 Gylem

TOBODHTb, YTO Y204 MeHTY CK
pasen @. y cxpewgusarougumucs npamsine AB u CD

A

Puc. 26.

Puc. 27.

JloKaxeM, UTO Yroa Mexy CKpelHBaoHUMHCH npAMBIMH HE
3aBHCHT OT BBIGOPA TOUKH M,. JeicTBHTENbHO, BO3bMEM n106y10
ApyTy!o TOuKYy Mz H NMpOBELEM ue€pe3 nee npsambie A;Bz u C2D», co-
OTBETCTBEHHO NapaJjJe/ibHbie NpsiMbIM AB u CD (puc. 27,a). Tak
kax A;B)||A2B:, C\D\||CsD; (06DbsicHHTE noyeMy), TO CTOPOHH
yIJI0B C BEPIUHHAMH M, u M, nonapno conanpasaensl (Ha pHC. 27,a
TAKHMH YrAamu SBIAIOTCH LAMC, 0 LAMCy, LAMD n
2 AsMDo uT. 1.). TlosTOMY 3TH YTMIb COOTBETCTBEHHO paBubl. OTcrona
cJefyer, uTO Yroa Mexmy npaAMbIMH AyBs u CyDy Takxe paBeH Q.

B xauyecTBe TOYKH M MOXHO B3iThb M106yI0 TOUKY Ha OLHOR M3
CKpeILHBAIOLMXCA NPSAMBIX. Ha pucynke 27,6 Ha npsiMo#i CD oT-
MedeHa TOuKa M W uepe3 Hee npoBelena npsaMas A’B’, napaanaeib-
nas AB. Yron Mexay npambiMu A’B’ CD Takxke paBeH Q.

BONMPOCHI H 3AAYH

34. Touka D He JeXHT B IIOCKOCTH tpeyroashuka ABC, TOuKH
M, N u P — cepelHHbl OTPE3KOB DA, DB u DC coOTBETCTBEHHO,
rouka K nexuT na orpeake BN. BoisichuTe B3aMMHOe pac-
nonoxenue npameux: a) ND u AB; 6) PK u BC; B) MN u AB;
r) MP u AC; 1) KN u AC; ) MD u BC.

35. Uepes Touxy M, He Jjexaiyio Ha npsiMOH @, TPOBEJIEHb ABe
npsiMble, He HMelolHe OOIHMX TOueK C npaMoit a. Jlokaxure,
yTO NO Kpaiineil Mepe 0/1Ha H3 STHX NPHAMLIX H npsiMasi @ AABASIOT-
Cfl CKpeIlMBaIOLIHMHCS NPAMBIMH.

36. [IpsiMaa ¢ nepecexkaer mpAMYyo a H HE nepecexkaer npsamyio b,
napanneJibHyio NpsAMOH a. JlokaxkuTe, 4TO b H ¢ — CKpeLlMBaIo-
Hecs npsiMble.

37. INpsimasi m nepeceKaer CTOPOHY AB tpeyronsuuka ABC. Kakoso

B32UMHOE DaCNONOXKeHHEe MPAMLIX M H BC, ecau: a) npaMas m

nexxut B naockoctH ABC M He HMeeT o6LIHX TOYEK C OTpe3-

koM AC; 6) mpsiMasi m He JEMXHT B MIOCKOCTH ABC?

Uepes Bepiunny A pomGa ABCD nposepiena npsimas @, napai-

nenbHas gdaronanau BD, a uyepe3 BepLIHHY C — npsimas b, ne

neamaa B IUIOCKOCTH pomGa. Jlokaxure, uTO: a) npsiMbie @

u CD nepecekaiorcs; 6) a b cKpeluHBAIOLIHECHA MpsIMbIE.

39. Jlokaxure, uto eciu AB u CD CKpelLHBaioLIHeCs NpsIMble, TO
‘AD u BC Takxe CKpelHBAOLLHeCs NPsIMBIE.

40. Ha cKpemuBaloUIHXCcsi NPAMBIX @ U b oTMeueHBl COOTBETCTBEHHO
touky M u N. Uepes npsimyio @ # TOUKY N nposefieHa njocKoCTh o,
a uepes npsiMyio b H TOUKY M — nockocTh B. a) Jlexur au
npsiMasd b B NJIOCKOCTH «? 6) IlepecekaioTcst au MJIOCKOCTH &
u P TIpi NOJIOXKHTEIbHOM OTBETE YKaXHTE npsiMyio, 10 KOTOpO#
OHH mepeceKgioTcs.

41. Moxer au Kaxcas M3 [ABYX CKpeLlMBaIOUIHXCH npsAMBIX GhITh
napaanejbHa TpeTbelt npamoii? Orser o6GocHyiHTe.

42. Nlanw napannerorpamm ABCD n Tpaneuus ABEK c ocHoBa-
nueMm EK, He jgexamiue B Of(HOil NOCKOCTH. a) BisicHuTe B3auM-
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Hoe pacnosoxenne npameix CD w EK. 6) Haiiaute nepumerp
TpaneiuHH, eclH H3BECTHO, YTO B HEE MOXKHO BMHCAThb OKPYKHOCTh
H AB=225 cm, EK=275 cm.

43. JlokaxkuTe, YTO CepeJHHbl CTOPOH MPOCTPAHCTBEHHOIO YeThIpex-
yrosbHuKa* sBJAAIOTCA BepIUHHAMH NapaJJesorpamma.

44. Tlpsamble OB u CD napannenbhbie, a OA nu CD — cxpemusapo-
wuecsi npsimble. Hadtpure yron mexay npamuimu OA u CD, ecan:
a) LAOB=40° 6) LAOB=135° B) LAOB=90°.

45. IlpsaMas a napajnienbHa ctopone BC napannenorpammva ABCD
H He JIeXHT B INIOCKOCTH Napajnenorpamma. [Jlokaxkure, uto
a u CD — cKpeiinBaolecst NpsAMble, H HalauTe yroJl Mexay
Hnm;lscnu OIHMH M3 YIJIOB mapaJjJienorpamma pased: a) 50°;
6) 121°.

46. [lpamaa m napaJjnensHa guaronatu BD pom6a ABCD u me
JEeXHT B nockocTH pomba. [okaxure, uto: a) m u AC — ckpe-
IHBAOILHECH NPAMbIE — H HaWLHTE YroJ MexJy HHMH; 6) m u
AD — ckpelitBaomWHKecs npsiMble — K HaHAUTE YroJ MeXAy HH-
MH, ecin L ABC=128°.

47. B npoctpaHcTBeHHOM ueTbipexyroasiuke ABCD cropount AB
1 CD paBubl. Jokaxwure, yto npsimule AB u CD o6pa3yior paBHbie
yrael ¢ npsiMoit, nmpoxoasiiel yepes cepennnb otpeskos BC u AD.

§ 3. MAPAJUIEJIbHOCTDb MJIOCKOCTEMN

10. TapaaneabHble NAOCKOCTH. Mbl 3HaeM, UTO eCJIH [Be MJIOCKOC-
TH HMEIOT OGLIYI0 TOYKY, TO OHH NepeceKaloTcsl 10 NMpsAMOH (akcH-
oma Aj;). Orciona ciaenyet, 4To [Be MJOCKOCTH JH6O NepeceKkaloTcs
no npsmoii (puc. 28, a), Au60 He nepecekaloTCs, T. €. HE HMEIOT HH
ofHOM obuielt ToukH (puc. 28, 6).

On peaneJeHHE. 1186 NAOCKOCTU HA3uLIBAOTCA NAPAANENAbHbL-
MU, eCaU ORU He nepeceKarTCA.

HpeACTaB.neHue O napaJiieJIbHbIX IVIOCKOCTAX AAIOT MMOJ U NMOTOJOK
KOMHAaThHI, AB€ NPOTHUBONOJIOXKHbLIE CTEHBI, TOBCPXHOCTL CTOJMA H NJIOC-
KOCTb MoJa.

\/ a) d)

MaockocTH @ H B MapannenbHu.
Puc. 28.

IMnockocTh @ # B mepecekaiotcs.

* UYeTHpeXyronbHHK Ha3bBACTCA NPOCTPAHCTGCHHLIM, €CMH ero BepliHHB He
JeXaT B ORHOH MJOCKOCTH.
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Puc. 29. Puc. 30. Puc. 31.

[TapaanensbHOCTD njockocTel @ M § oboszHauaeTcs Tak: ol p.
PaccMoTpyM N pH3HAaK NapaniedbHOCTH ABYX MJoc-
KocTeH i

Teo pew a. Ecau dge nepecexaiouuecs npamsie odrfou naockoc-
T4 COOTEETCTBEHHO NAPANNEAbHB J6YM NPAMOIM dpyzoii naocxoctu,
TO 3TU NAOCKOCTU NAPAANCALHO.

Noka3zaTeabcTBO. Paccmorpum fBe TNJIOCKOCTH o H B
(puc. 29). B mIoCKOCTH @ JeXar Mepecekarllnecs B TOUKE M npsa-
Mble @ ¥ b, a B IVIOCKOCTH B — npsAMBle @ K by, npuyeM alla, u bllb.
Ilokaxem, uto «||f. Tlpexae BCero OTMETHM, 4YTO MO NpH3HAKY
napaJJlebHOCTH NpPSAMOil ¥ MJIOCKOCTH allp u blB.

JlonycTum, uTO MJOCKOCTH o H B He napajJejbHbL. Toraa ouu
nepeceKaoTCsl N0 HeKOTOPOi npsiMoit ¢. ME! N01yuHJH, YTO MJIOCKOCTD
@ NpPOXOAMT Yepe3 NPAMYI0 @, NMapasje/bHyio MJOCKOCTH B, u ne-
peceKaeT MOCKOCTb B o npsAMoii ¢. Orciona caeayer (no corctsy 1%,
n. 6), uro allc.

Ho mocKocTb a MPOXOAHMT TakKe yepes npsmywo b, napaiienb-
uyio njockoctH . [lostomy bljc. TakuM 06pasoM, uepes TOUKY M
npoxoAAT ABe npsAMble a K b, napajsesbhbie NpAMOK C. Ho sto He-
BO3MOXKHO, TaK Kak 1O TeopeMe O MNapaslielbHbIX TNpSMBIX HEpe3
Touky M NpPOXOAHT TOJLKO OfHA MPAMas, napajeibHas NPAMOH C.
3HayuT, Hale JOoNyllieHHe HEBEPHO H al||p. Teopema nokasaua.

11. CpoficTBa napajielbHHX MNaOcKocTedl, PaccmotpuM  nBa
cBOfiCTBaA MapajebHbIX MIOCKOCTEH. )

1°. Ecau dse napaaervrbie MAOCKOCTU nepecewersl TpeTveu, TO
AUHUL UX nepecedenus napaiiesbrbl.

HarnsianbiM MOATBEPXKAEHHEM 3TOro ¢ akra C/yXaT JHHHH nepe-
ceuenHs NoJa M MOTOJKA CO CTeHOH KOMHAThl — 3TH JIHHHH napaJ-
JenbHB. JUiA I0KasaTesbcTBa JAHHOTO CBOHCTBA PacCMOTPHM MpH-
Mbie @ H b, MO KOTOphLIM napaJJjesbHble MJIOCKOCTH & H B mnepe-
cekaioTcs ¢ niockocTbio ¥ (puc. 30). [okaxem, uto allb. ATH npsiMble
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JIEKAT B OLHOM MJOCKOCTH (B MJOCKOCTH Y) M He mnepecekaiorcs.
B camom nene, ecaiu 61t npsimbie @ u b fnepeceKaliuch, TO MJOCKOCTH o
H B umenn Gul 06wy Touky, uto HEBO3MOXHO, TaK Kak a||f. Uraxk,
NPAMbIC a U b s1eXaT B 0fHOM NJIOCKOCTH M He niepecekaoTcs, T. €. allb.

2°. Orpesku NAPAANEALHBIX  NPAMbIX, 3AKMIOUEHHbLe Mmexncoy
napasreabHoLMUL NAOCKOCTAMU, pABHbL.

Has nokasatenscTsa sToro cpoficTsa paccMoTrpum otpesku AB
W CD pBYX napaise/bHbIX NpPsIMbIX, 3aK/TIOYEHHbe MexXay mnapaij-
JENLHEIMK nockocTaMH o U B (puc. 31). okaxem, uto AB—= CD.
Inockoctsb v, npoxoasimas icpes napannesshsle npamoie AB u CD,
TIEPECEKALTCH C MJIOCKOCTAMH & W B NO mapajienbHbiM NpAMBIM
AC v BD (cBoitetso 1°). Takum 06pasom, B ueTbipexyrojasHuke ABDC
TIPOTHBOTIOJIOKHblE CTOPOHHI fIONAPHO napananenvhusl, t. e. ABDC —
napannenorpamm. Ho B napasiesiorpamme npoTHBONOMOKHEE oTo-
poHbl paBHbl, nostomy AB=CD.

BONPOCHI H 3ANAYH

48. Ykaxute Mogenu Napajjie/bHbiX MIOCKOCTel Ha npegMerax
KJIacCHOH OGCTaAHOBKH.

49. TlpaMasi m nepecekaer nocKocTh o B Touke B. Cymecrsyer
JH TUIOCKOCTh, MPOXOAAmIAs Yepes NpsMyio m u napaJnenbHas
IJIOCKOCTH a?

50. Ilnockoctu ot u B NapanieibHbl, NPSAMAs M JIEXHT B MJIOCKOCTH o,
Hoxaxure, yto npamaa m napajjeibHa MIOCKOCTH P.

51. JlokaxuTe, 4TO MIOCKOCTH o H B napannesnsunl, ecau gpe nepe-
CEKAIOWHECs NIPAMBIE M ¥ 1 MJIOCKOCTH o NMapasiielbHbl mioc-
KocTH f.

52. Jlpe CTOPOHB! TpPeyro/IbHUKA napajnsenbHbl miaockoctd a. I oka-
’KATE, YTO U TPEThsl CTOPOHA NapaJielbHa MIOCKOCTH o,

53. Tpu otpesxa A Az, BB, u C,C;, ve JiexKauHe B OMHOM NJIOCKOCTH,
HMEIOT o6wylo cepeauny. JlOKaMHTe, YTO MJIOCKOCTH ABiC n
AB,C, napannelibhnl.

54. Touxa B He JeXHT B MIOCKOCTH Tpeyronbiuka ADC, Touku M,
N u P — cepenunnt orpeskos BA, BC u BD cooTBeTcTBeHHO.
a) Ilokaxute, uto nnockoctu MNP u ADC napaJiiesibHbl.
6) Haiigure naowane Tpeyronbuuka MNP, ecnu niomanp
Tpeyronbuuka ADC pasra 48 cm?.

55. HokaxuTte, yto ecau npsiMasi a nepecekaeT MIOCKOCTb a, To
OH@ nepeceKkaerT TaKxe JIOGYI MJIOCKOCTb, napaJe/bHyo
MJIOCKOCTH .

Pewewnune Paccmorpum NPOM3BOJILHYI0 MJIOCKOCTL P,
napannenbuyio miaockoctd a. Yepes Kakyo-Hu6yab ToukKy B
MlockocTH B nposeneM npsMyio b, napajiiie/IbHyI0 NnpsMOH a.
Tak xak npsimas a nepecekaer nnockocets a, TO nNpsimMas b Takxke
Tiepecexaer sty naockoctb. ClefloBatesHo, npsivas b nepecekaer

10CKOCTb B (2 He JeXHT B Heil). Iostomy npsmas a Takke
nepecekaeT njockocThb B.
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86. IlnockocTn @ u P napanenbHbl, A — TouKa mjockoctd a. Jo-
KaX{uTe, 4ro Jo6as npsAMad, npoxoiswas uyeped TOYKy A
napajie/bHas MIOCKOCTH P, JIEXHT B MJIOCKOCTH .

57. Ilpsimas a napannenbHa ofHOR U3 ABYX napaJjlie/bHbIX 1J10CKOC-
teil. [Jokaxkure, uro npaMas @ au6Go mnapanjenbHa Apyro#t
NJOCKOCTH, JUGO JIEXUT B Heil.

58. JloxaxkuTe, YTO €CJH MJIOCKOCTb Y HepeceKkaeT OAHY M3 mapaJ-
JIeJIbHbIX mJocKocTeli @ u B, To OHa MepeceKaeT H ApYyryio
NJ0CKOCTb.

Pewmenue Ilyctsb niockocTb y Nepecekaer MIOCKOCTh o
no npsMoit a. JlokakeM, UTO MJIOCKOCTb Y NepecekaeT TaKKe
naockocts B. TlpoBeseM B mjockocTd y npsimyio b, nepecekao-
myio npamyio a. Ilpsamas b nepeceKaer NJOCKOCTh , noarggay
OHa mepeceKaeT M Napaj/e/ibHyio efi MJIOCKOCTh B (3amaua 55).
CrenoBaTes1bHO, H IJIOCKOCTH ¥, B KOTOPOH J1eXKHT npAMas b, nepe-
cekaeT MJOCKOCTb f.

69. lokaxxute, uTo uepe3 Touky A, He Jexawyio B MIOCKOCTH o,
MPOXOAHT NJOCKOCTb, MapaJjjieJbHasi MJIOCKOCTH o, U INPUTOM
TOJIKO OfHA.

Pewenue [posegem B njockocT# o aABe nepecexaoii1ecs
npsiMble @ u b, a uepea Touky A npoBelem npsiMble @y 4 by, co-
OTBETCTBEHHO NapaJJesbHble npsMbeiM a ¥ b. Paccmorpum
MJI0CKOCTb B, NpoxoAswmyIo Yepea npsamuie a; u b,. Iliockoets B —
HCKOMasi, TaK Kak OHa MPOXOAHUT yepe3 TOYKY A U MO Npu3Haky
napaJ/iefIbHOCTH ABYX IIOCKOCTe#l napaJJielbHa MJIOCKOCTH o.

IlokaxeM Tenepb, uTo  — €NMHCTBEHHAS MJOCKOCTb, MPO-
XoAsiwast yepes Touky A u napajsenbHasi IIOCKOCTH a. B camom
Jete, moGas Apyrasi mJIOCKOCTb, NPOXOoxasimiasi yepe3 TOuky A,
nepecekaeT MJIOCKOCTL 8, MOSTOMY MepeceKaeT M MapalllesIbHYIO
efl nJaocKocTh a (3agaua 58).

60. [Ipe nimockocTH @ u B napajJieibHbl MWIoCKocTH Y. Iokaxwure,
YTO IJIOCKOCTH o ¥ § mapaniesbHbl.

61. [aunl nepecexaiomdecsi npsiMble @ U b ¥ Touka A, He Jexamas
B IUVIOCKOCTH 3THX npsiMbIX. Jlokaxkute, uTo uepe3 Touky A npo-
XOJHT NMJIOCKOCTD, Napaie/ibHasi NPsAMbIM @ K b, ¥ NPHTOM TOJILKO
oJHa.

62. [lnsi npoBepKH FOPH3OHTAJILHOCTH YCTAHOBKH JMCKA YIJIOMEPHbBIX
HHCTPYMEHTOB NOJIb3YIOTCS ABYMsI YPOBHSIMH, Pacro/ioxKeHHbIMU
B IJIOCKOCTH [1HCKA Ha mnepecekarowmuxcs npaMbix. [louemy
YPOBHH HeJIb3si pacnosiaraTh Ha napaJjiiesbHbiX npﬂmmxj

63. Ilapannenbuble niockocTk o ¥ B nepecexaoT ctopony AB yria
BAC coorsercTBeHHO B Toukax A, u Ay, a CTOpOHY AC storo
yrila — COOTBETCTBEHHO B ToukKax B, u B, Haifigure: a) AA,
u AB,, ecin A\ Ay =2A\A, AjA2=12 cM, AB,=5 cM; G) A.B;

u AAz, ecyu A|B|=18 CM, AA =24 CM, AA?=%A|A2‘

64. Tpu npsiMble, npoxodsiiiue uYepe3 OAHY TOUKY H He Jexauue
B OJIHOM MJIOCKOCTH, NepecexaioT OAHY H3 napaJJie/bHbIX 11J10CKOC-
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Teil B Toukax A,, B, u Cy, a npyryio —
TB TOYKax /‘12, By u C,. ,ﬂoxax?n);e),l 4To
u%%yHr:l:anhKH A\B\C, u A3ByC, mo-

65. Tapannenpusie otpe3kn A,A;, BB,
u C\C; 3akmouens MexXay napansienb-
HBIMH MJIOCKOCTAME o # B (pHc. 32).
a) Onpeneante Bun YeThIPEeXyroJibHH-
KOB A[B|B2A2, B|C|Csz H A.C.CaAz-
6) Ioxkaxure, 4To AABC=
= AAngCz.

§ 4. TETPA3AP H TMAPAJIJIEJIENUNED,

12. Terpasap. Onna u3 rmas gawero Kypca Gyner nocssuiena
MHOFOrpaHHKKAM — [IOBEPXHOCTAM eOMETPHUECKHX Tes cocTasJieH-
HbIM K3 MHOroyro/isHHKoB. Ho yike Teneps, 10 nonpoﬁuc;ro H3Yy4eHHus
MHOPOTPaHHKKOB, Mbl [IO3HAKOMHMCA C ABYMS M3 HUX — Terpasdpom
H napassenrenunedom. ITo KacT HAM BO3MOXKHOCTH NPOHJIIOCT rf 0-
BaTh MOHATHSA, CBS3aHHBIE CO B3AHMHMWM pacroNONKeHHeM n gmzxx
H TIIOCKOCTeH, Ha NpHMepe ABYX BajKHBIX reoMeTPHYECKHX 'ne.rlp

Ipexne uem BBecTH nomatHs TeTpasjapa H napameJlenn'nena
BCMOMHKM, uTO Mbl IOHHMAJIH N0 MHOFOYTOJILHHKOM B nnaunmerpuu,
MHoroyronbHiK Mbl PaccMaTpHBaK IHGO KaK 3aMKHYTYIO JIHHHIO Ge3
camonepeceuen i, COCTaBIeHHYI0 H3 OTPe3KOB (puc. 33, a), nu6o Kak
4acThb MJIOCKOCTH, OTPAaHUYEHHYIO 3TOM NHHKeEH, BKJH(;llai; ee caMm
(puc. 33, 6). Ipn paccMoTpeHHH NOBepXHOCTEN H Tesl B I'IpOCTpaHCTB)e,
Gynem nonb3oBartbes BTOPHIM TOJIKOBaHKEM MHOrOYrosibuuka. Ilpy
TaKOM TONKOBAHHH JIOGOA MHOTOYTOMBLHHK B npoc‘rpchTBe.n ep-
CTaBJIseT COGOH MIOCKYI0 NOBEPXHOCTS. pea

Tlepeitnem Teneps k onpegenennio TeTpasipa.

D
8 8
A A
c c A L
E D E D
a) ) B

Miuoroyronbuuk ABCDE — Muoroyronsriuk ABCDE — Puc. 34.
¢urypa, cocraminennas ua wacrs ILIOCKOCTH, Orpanu-

OTpe3KoB. 4yeHHan AHHReA ABCDE.

Puc. 33.
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PaccMoTpyM npou3BoJibHElil Tpeyronbiik ABC L
H Touky D, He Jexamyio B IJIOCKOCTH 3TOro
TpeyroibHika. CoelluuB ToukKy D oTpeakaMu
¢ BeplikHaMu TpeyroibHuka ABC, nonyukm Tpe-
yroavuuki DAB, DBC n DCA. [losepxHocTs,
cocTaBJieHHAst M3 ueThipex TpeyroabHhkos ABC,

DAB, DBC v DCA, ua3niBaetcsi TeTpa3sdpom
H o6o3nauaercs tak: DABC (puc. 34).

TpeyroibHHKH, H3 KOTOPbIX COCTOHT TeTPasap,

Ha3blBAIOTCH 2paHAMU, KX CTOPOHB — pebpamu, g I3
a BepLIHHBI — sepwunamu TeTpadopa. TeTpasap Puc. 35.
HMeeT 4YeThipe TpaHH, lecTb peGep H ueThpe

BepiiuHbl. [lBa pe6pa TeTpasapa, He HMeOlHe

06X BepluHH, HAa3blBAOTCA nporusonoroxHeimu. Ha pucynke 34
NPOTHBOMNOJOXKHbIMU siBasitoTest pe6pa AD u BC, BD u AC, CD u AB.
HHorna BHAeNsiOT OfHY H3 rpaHedl TeTpasipa H Ha3blBalOT ee 0C-
HoBanueMm, a TPH JAPYyTHe — 6OKOBbIMU SPAHAMU.

Terpasap uzo6Gpaxaercss o6bIUHO TAK, KaK MOKa3aHO Ha PHCYH-
Kax 34 u 35, T. e. B BHIe BBHINYKJIOrO HJH HEBBIMYKJOro ueThipex-
yroipHHka ¢ juarodansmu. I[IpH 3TOM LUTPHXOBLIMH JIHHHAMH
H3o6paxaloTcsi HeBHAHMble pe6pa. Ha pucynke 34 HeBHAHMbIM fAB-
Jasietcst TonbKo pe6po AC, a Ha pucyuke 35 — pe6pa EK, KF u KL.

13. Mapaanesennnen. PaccmMoTpuM nBa paBHBIX nNapaJiieorpam-
Ma ABCD u A\B,C D), pacnosoxeHHblX B NapaJjsesibHblX MJIOCKOC-
TAX Tak, yto otpe3ku AA,, BBy, CC, u DD, napaanensbhsl (puc. 36, a).

YeTbipeXyroapHK K+

ABB\A,, BCC\B,, CDD,C\, DAA,D, M

TaKXe SIBJAIOTCA NapaieqorpaMMaMH, Tak Kak KaxKablil H3 HEX HMeeT
NoNapHo mnapaJJie/bHble [POTHBOMOJIOXKHBIE CTOPOHbI (HampuMep,
B ueTbipexyroibutike ABB A, ctopount AA, n BB, napaJjjenbHbl 1o
ycaoBHio, a ctopoubl AB u A;B), — no cBOHCTBY JIHHHH nepeceue-
HUS IBYX MapajenbHbiX MaocKocTeit Tpetbeit (cBofictso 1°, n. 11)).
[MoBepxHocTs, cocTaBieHHasi U3 ABYX PaBHLIX NapaJljielorpaMmoB

Dy C,

A B
8)

Puc. 36. Mapaanenennnen.
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ABCD u A\B,C,D; u uerbipex napasienorpamMmos (1), HasbiBaercs
napanaseacnunedomn u o6osnauaerca tak: ABCDA,B,C,\D,.

[MapaancnorpamMmel, H3 KOTOPHIX COCTaBJleH mNapaJ/uiejenune,
Ha3bIBAIOTCA 2PAHAMU, HX CTOPOHBI — pe6Gpamu, a BepWIHHB napas-
JeIoTPaMMOB — sepuwuHamu napaaseaenuneda. Ilapannensenunen
HMEET 1IecTs rpaHeil, ABeHajauaTh peGep u Bocemb BepuiuH. JiBe
rpaHd mnapajanenenunena, Hmeomde obuiee pe6Gpo, Ha3bIBAOTCA
CMeXCHbIMU, a He uMelomue o6uwuxXx pebep — npoTuBONOAONCHBIMU.
Ha pucynke 36,6 nporuBonosoxHeIMu siBasioTcsi rpain ABCD u
A|Blc|Dl, ABBlA| H DCC1D|, ADD1A| H BCC|B|. HBe BE€DUIKHDI,
HE npHHaj/exaulue ofHO! rpaHH, Ha3bIBAIOTCS NPOTUBONOAONCHBIMI.
OTpe3oK, COeAMHSIOWIUA NPOTHBOMOJOXHLIE BEPIUHHLI, Ha3blBaercd
duaeonaavio napaarerenuneda. Kaxawiii napannenenunen HwmeeT
yerblpe auaroHaau. Ha pucynke 36,6 nuaroHansiMu sBAAOTCA
otpeaku AC,, BD,, CA, u DB,.

Yacto BbIIENAOT KaKHe-HHOGYAb ABe NMPOTHBOMOJOXXHBIE TPAHH H
Ha3LIBAIOT HX OCHOBAHUAMIU, @ OCTA/IbHbE TPaHH — O0KOBbIMU 2PANS-
Mu napasnresrenuneda. Pe6pa napannenenunena, He npuHajjexauiue
OCHOBaHHSAM, Ha3nlBalTcsA Gokosbimu pebpamu. Taxk, eciy B KauecTBe
ocHoBaHHi Bu6paTs rpaiu ABCD u A;B,C D), To GOKOBBIMH IPaHAMH
6yayt napaasnenorpammul (1), a GokoBhIMH peGpamMu — oTpe3ku AA,,
BBl, CCI H DD1

[Tapannenenunen usoGpakaercs oGbLIUHO TaK, KaK MOKa3aHo Ha
pucynke 36, 6. I1pu sToM H3oGpakeHHAMH rpaHeil ABJAIOTCA napaJ-
JeJorpaMMbl; HeBHAHMble pe6pa M ApYrHe HeBHAHMbiE OTPE3KH,
HanmpuMep JHAroHajH, H3006pa)KaloTCi [IITPHXOBBIMH JIMHHAMH*.

PaccMorpuM aBa cBoiicTBa napaJsenendnesa.

1°. Iporusononoxcrsie epanu napasresenuneda naparnrervtsor**
u pasnot.

HdoxaxeMm, Hanpumep, napalielbHOCTb H DPaBEHCTBO TrpaHeil
ABB A, u DCC\D, napannenenunega ABCDA,B,C\D, (puc. 36, 6).
Tak kax ABCD w ADD\A, — napaanenorpammsl, To AB|DC u
AA,||DD,. Takum o6pa3oM, ABe nepecekaiwoliuecss npsimele AB u
AA, ongHo#i rpaHd COOTBETCTBEHHO mNapaule/ibHbl [ABYM MNPSMBIM
CD u DD, ppyroit rpanu. Orciofla mo nMpH3HaKy NapaselbHOCTH
mjockocTeil caenyer, uto rpawi ABBjA, u DCC,D, napajnenbHl.

HlokaeM Tenmeph paBeHCTBO 3THX rpaHeit. Tak kKak Bce rpaHH
napajnejenunesa — napanienorpammsl, 1o AB=DC u AA,=DD,.
Mo 3toit e npuuuse cropoun! yraos A,AB u D,DC cooTBeTcTBEHHO
coHanpasJ/ieHbl, ¥, 3HAuuT, 3TH YIJbl paBHH. Takum oGpa3oM, ABe
CMeXKHble CTOPOHBI H yrosl MexJdy HMUMH napaJnenorpamMmma ABB\ A,
COOTBETCTBEHHO DaBHbl JBYM CMEXHHIM CTOPOHAM H YIIy Mexay

* Bogee noapo6Ho 06 H306pa’keHHH NPOCTPAHCTBEHHH X (HrYp Ha nJOCKOCTH,
B YaCTHOCTH napaJuleNienunena, paccka3aHo B NPHAOXKeHHH 1.

*¥ Jlpe rpaHH napaJjJenentneja HasuBalOTCA NapaAsLeAbHHMU, €CIH HX NAOCKOC-
TH MapaJJenbHhl.
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a) é) )
Puc. 37.

aMMBbl
HMMH napaJjejorpamma DCC\D,, nosToMy 3TH napaiienorp

paR exaloTCs 8 00HOU To4Ke
20, Muaeonaru napaasesenuneda nepec

o ” "

AATCA FTOL TOHKOU nNOonoAGM. -
y dfhodm AoKasaTb 3TO CBOHCTBO, paccMoTpHM ueTupe:l}g‘::;:M"
A,D,CB, nuaroHanx kotoporo A1C H D;Bfﬂnmg}::;{ !:IaHK e
napaJjJjenensinena ABCDA|B|C.D)1 (puz.[?; ,C%)‘ o enorpau,

My TO 1 —_— >/

D, =BC (06bACHUTE MOUEMY), S

]Fl:)qalToLay nuar(onanu A,C u DB nepecekawrcs B HeKOTOpOil TOUKE

7 i JaM.
5TOil TOUKOH JesiTcA fono a7 6.

H Jlanee paccMOTPHUM yeThIpeXyTrObHHK AD,C\B (pﬂc“ Zzﬂ,em))_

Ol Takke siBJASETCS napaJjJiesiorpaMMoM (moxaxure ';aT:())l,m(;i;l ot

BaTe/NbHO, €r0 AHaroHalt AC, u D\B ne;")ecex(almcsx HD K

ceyeHHsl JeATCA nonojam. Ho cepeauHOH nuaroua;gr 1 v

rouka O. Takum oGpasoM, AHaroHai ALC, DB u !

cexalorcsi B Touke O M AeATCA sTOM To;:gﬁl{nzng?énla). (prc. 37, 8).
€ThIPeXyTro | .

Haxoueu, paccMaTtpusas 4 )
TOYHO TakK ke ycTaHaB/uBaeM, 4T0 H yeTBepTan nuar]guﬁg;mgM.
napaJjeenumnesa npoxoaut yepe3 Toq;y l(l)n: iz)[:ﬂ:&c:ﬂemomx 1av.

ceueHni.

14. 3anaun Ha MOCTPOEHHE { reo
MeTpHUECKHX 3ana4, CBSI3aHHBIX C TETPasApoM H napannenix;;{lmim;
o/le3HO yMeTb CTPOMTH HA pHCyHKe HX Ceuenus pa e
[JIOCKOCTIMH. YTOYHHM, HTO foHMMaeTcs1 NOA ceqeuuez ;g:'gaanga

oBeM ceKkywiell nAoCKOCTo a
u napannenenuneaa. Ha3s pa
P(”|:apa.n.rpl’e.nermnena) N6y nnocxocn(;, no o6e Csz%%z'Zl)OTcﬁ;ﬁaa
erpasapa (napajienen .
HMeloTCsl TOYKH AaHHOro T bt et Gt
yu Terpasapa (mapa
JIOCKOCThL fepecekaeT rpa a) no
orpeskaM. MHOrOyrolbHHK, CTOpOHaMH ;orop?ggpaiig:xgzsneaa)
M Terpasdpa .
e3KM, Ha3blBaercsi Ccetenue Ja)-
%Ta‘:( KaK’TETpaSIJ.p HMeeT yeThipe rpaHH, To ero ceqeuggmurn[a;)g;fme_
TOJNILKO TPEYroIbHUKH H quuEexyroan:::H(slg.YT 6)1;1'rb L
ei. Ero ceueH
nuMne] MMeeT HIECTb IpaH eyrone
HHKY, YETBIPEXyroJbHHKH (puc. 39, a), nsATHYTOJbHHKH (DHC , 6)
mecTHyroabHHKH (pHc. 39, 8). "
! Ipu ynOCTpoeHuu ceyenHil mapaJjenenunena Ha pucyuz:xglelinige
yuuTBIBaTH TOT QAKT, 4TO ec/lM CeKyllas MJIOCKOCTb Nepe !
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Puc. 38,

NIPOTHBOMOJIOXKHBIE FPaHK 10 KaKH
M-TO
napaajeneusl (csoiicteo 1°, n. 11). Tak OHTfepa::}X;KJ%QSTﬁH chpeaKH
. . 8 Kyl as
;IJ'[%(;KOCT!: TIEPECEKAET ABe NPOTHBOMOJIOKHLE IPaHH (Jléaylo uynpa-
(ze en:l(;);peskam AB n CD, a ne npyrue MPOTHBONONOXKHbIE .rpaHK
( A%]?BC nu 3ajH010) — no orpeskam AE u BC, nostomy ABJ||CD
B . 0 TOH XKe NMpHYHHe Ha pHcyHke 39, g AB|ED, AF|CD,
BCIEF. METHM TAKXKe, YTO Af NOCTPOEHHS CeYeHHS HOCTATOYHO
asTpOHTb TOUKH NepeceuyeHHsi ceKyuled MIOCKOCTH ¢ peGpaMu Tert-
choe;E:m(onliganneﬂenunena), T0C/IE HETO OCTAeTCs NPOBECTH OTPe3KH
€ Kaxjple IB€ MOCTPOCHHbIE TOYKH i
Tl e e p , JleXKalke B ofHOH
3Paccmo1"pnm NpUMepbl NOCTPOCHHS CeueHHi.
ueueuitnriul:ca 1\111 Za plf6(pax 113, BD u CD rerpasdpa ABCD or-
uM, Nu puc. 40, a). Mocrpour

A O , a) poutb cewenue rerpasdpa
MNPI”E W e H ke [Toctpoum cHauana NpsAMYIO, 10 KOTOPOH NMJIOCKOCTH
1 ,lepeceKaercs ¢ maockocTsio rpand ABC. Touka M ABJsieTcs
20‘:111(«::{ TOUKOH 3THX niockocTelt. Jlns noctpoenus eule ofAHol o6meii
e Egogonmum oTpeskn NP u BC 0 ux nepeceuenns s Touke E
IV}JN}; ] ,A))B,Cxoz:opaﬂ H ByfeT BTOpoit obwiell TouKoi MJI0CKOCTEH
- WIENOBATENbHO, 3TH MJOCKOCTH MNepecekaloTcs mno

N\

1z

npsimoit ME. Tpsimast ME nepecekaet pe6po AC B HekoTopoii Touke Q.
YerblpexyroasHik MNPQ — HcKkOMOe ceueHke.

Ecau npsimbie NP u BC napannensusl (phc. 40, 8), 1o npsaMasa NP
napannensHa rpaii ABC, nostomy naockocts MNP nepecekaer sty
rpatb no npsimoii ME’, napanensHoit npsamoii NP. Touka Q, xak
H B IePBOM cJlyuae, ecTb TouKa nepeceueHns pe6pa AC ¢ npsmoit ME’.

3apaua 2. Touka M aexmur Ha 6okosoii epanu ADB rerpasdpa
DABC (puc. 41, a). Hocrpours reuenue Terpasdpa NAOCKOCTbHIO,
npoxodauiel wepe3 Touky M napanrenvro ocwosanuro ABC.

Pewenue Tak Kak cekyniasi 1JIOCKOCTb NMapajfiesibHa MI0CKOC-
T ABC, 10 0oHa napaasensta npsimeiM AB, BC i CA. CrenosatenbHo,
CeKylllasi MJOCKOCTh nepecekaeT GOKOBble rpaHH TeTpasapa Mo nps-
MBIM, TapaJjuiebHEIM CTOpPOHaM TpeyroasHhka ABC (n. 6, yTtBep-
xpaenne 1Y), Orciona BbITeKaeT CJedyIOLIHH CNOCO6 NOCTPOEHHS
HckoMoro ceueHhs. IlposeseM yepes Touky M npsmyio, napaJjjess-
nyio oTpe3ky AB, U 06o3aHauuM GykBaMh P H Q TOUKH nepeceueHHs
3TOi npsiMoll ¢ 6okoBbiMKH peGpamu DA u DB (puc. 41, 6). 3aTeM ue-
pe3 TouKy P nposeleM npsimylo, napaniensHyio otpeaky AC, u 0603-
HauuM GykBoi R TOuKy mepecedeHHs 3ToH mnpsimoil ¢ pe6pom DC.
Tpeyroabuuk PQR — uckoMoe ceueHHe.

D

Puc. 41.
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3anaua 3. Ha pebpax napaaserenuneda dawst Tpu Touku A,
B u C. Mocrpours cewenue napanraesenuneda naockocrsio ABC.

Pewenue. Mocrpoenne uckomoro ceuenus 3aBHCHT OT TOTO, Ha
Kakux pebpax mapaisesenunena JexaT TOUKHM A, B u C. B camom
NpOCTOM clyyae, KOraa 3TH TOYKH JexaT Ha peGpax, BhIxomsux
H3 ONHOW BepliMHB (cM. puc. 39, a), HYXKHO mpoBecTn oTpesku AB,
BC u CA, u MOJYYUTCH HCKOMOE CeueHue — TpeyroibHuk ABC.
Ecau Tpu nannme touku A, B u C pacno/ioxeHbl Tak, KakK 1oKa3aHo
Ha puCyHke 39, 6, TO cHauana HyXHO nposecTh orpesku AB u BC,
a 3arem uepes TOuKy A nposectH npsimyio, napaajenshyw BC, a
uepes Touky C — mpsmyio, napaajeasvuyio AB. Tlepeceuenus sTux
NPSAMbIX ¢ peGpaMu HUXHell Tpanu naoT Toukd E u D, Ocraercs
nposecTd oTpedok ED, H uckoMoe ceueHHe — NSATHYTONBHHK
ABCDE — noctpoeto.

Bonee tpyauwiit cayuait, korna nannse Toukd A, B u C pacnoso-
HEHH TaK, KaK nokasaHo Ha pucyHke 39, 8. B stom ciyuae MOXHO
nocrynuts tak. CHauana nocTponm NIpsIMYIO, MO KOTOpOii cekyuras
TIOCKOCTb NepeceKaeTcst € MOCKOCTHIO HMXKHETO OCHOBAHHSL, Has
STOro nposeneM npsimyio AB M NpoAOMKHM HHKHee pe6po, Jexaiee
B TOi Xe IPaHH, uTo H npsmas AB, no nepeceuenus ¢ 5Toi npsimoii
B Touke M. [lanee uepes Touky M nposeieM NpsiMyio, napaJaes-
Hyio npsamoit BC. 310 u ecTh npsimasi, o KOTOpOil CeKyIas miocKocThb
TI€peCeKaeTCsl C MIOCKOCTbIO HUXKHETO OCHOBaHMS. DTa npsimasi nepe-
CeKaercs ¢ peGpamu HHXKHErO OCHOBaHMs B Toukax E i F. 3artem
uepes Touky E nposenem npsimyio, napajnesbtyio npsimoii AB,
H oyunm Touky D. Hakonen, nposogum orpesku AF u CD, u uckomoe
CeueHHe — wectHyronbiuk ABCDEF — NOCTpOeHO.

3ADAYH

66. Hasosure Bce Maphl CKpemuBaomuxces (1. e: ApHHAa/eXamux
CKPellMBalolUMCA NpsiMbiM) peGep TeTpasapa ABCD. CkoJlbko
TakHX nap peGep MmeeT TeTpasiup?

67. B rterpasape DABC pawmo: £ ADB=54°, £LBDC=72°,
£LCDA=90°, DA=90 cM, BD=18 cm, DC=21 cm. Haiinure:
a) pe6pa ocHosanuss ABC paHHoro TeTpasapa; 6) mJuowanu
Bcex GOKOBHIX rpaHeii.

68. Touku M u N — cepeaunn peGep AB u AC Tterpasapa ABCD.
Jokaxurte, yto npsmMas MN napaanenbua miockoctd BCD.

69. Uepes cepennunt peGep AB u BC TeTpasapa SABC nposegena
TLI0CKOCTH MapaJsienbHo pe6py SB. J1oKaxuTe, uTo 3Ta N10CKOCTS
nepecekaer rpaun SAB w SBC no napaniesbbiv npsIMbIM.

70. Jokaxwure, yTo TLIOCKOCTh, NPOXOASiIIAs Yepe3 CepesHHEl peGep
AB, AC u AD tetpasgpa ABCD, napaJjuie/isHa naockoctd BCD.

71. Wso6pasnure Terpasap DABC u ua pe6pax DB, DC u BC or-
METbTe COOTBETCTBEHHO TOuku M, N u K. Hocrpoiite Touky nepe-
CeueHus: a) npsamoil MN u miockocTH ABC; 6) npamoit KN
H mjockoctH ABD.
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72. Uao6pasure terpasap DABC u no-
CTpOiiTe CeyeHHe STOr0 TeTpasapa
IVIOCKOCTBIO, MPOXOAsiilell yepe3 Tou-
Ky M napaajeibHO IJIOCKOCTH rpa-
Hu ABC, ecau: a) Touka M sBasietcs
cepeanHoii pe6pa AD; 6) Touka M
JleXuT BHYTpH rpanu ABD.

73. B rerpasape ABCD Touku M, N
H P sApAsdlOTCA cepeiMHaMH  pe-
6ep AB, BC u CD, AC=10 cwm,
BD=12 cm. [okaxuTe, yTo mnjoc-
kocTb MNP npoxoaut uepe3 cepeau-
ny K pe6pa AD, u HaliiuTe nepumeTp
YeTHIPEXyToJibHHKA, MOJYUEeHHOTO NPH
nepeceueHHH TeTpasapa  IJIOCKOC-

MNP.

74. -{?:[))ea TOUKY JlepeceueHHst MequaH rpaun BCD terpasppa ABCD
npoBefeHa MJIOCKOCTb, MapaJnensHast rpaun ABC. a) Jlokaxu-
Te, YTO CEYEHHE TETPA3Apa STOM IJIOCKOCTHIO €CTh TPEYIONbHHK,
NOJOGHLH TPeyroJbHHKY ABC;q g)cHamxme OTHOIlleHHe nJoLa-

i cCeueHHs] M TPEYroJbHHKa . 5

75. }ll/le:oﬁpaame Terga};np KLMN. a)" [Toctpoiite ceueHne 3TOrO
TeTpasipa MIOCKOCTbIO, Npoxoasiel yepes pe6po KL u cepenn-
Hy A pe6pa MN. 6) [dokaxuTe, YTO NJIOCKOCTb, MPOXOASALLAS
uepes cepenunnl E, O u F orpe3akos LM, MA u MK, napaanenbHa
naockoctu LKA. Hafimure Xﬂomanb;‘;peyl;onbuuxa EOF, ecnu
niowanb TpeyronapHuka LKA pasua cM®.

76. ﬂaﬂuilal:)angef}l,enunen ABCDA,B,\C\D,. lokaxure, yuto AC||A,C,

Dy

717. EylyingllsCelx peGep napannenenunena ABCDAB,C\D, pashna

120 cm. Hakaure kakmoe pe6Gpo napaJgesenunefa, €Cjau H3-
AB__ 4 BC_ 5
BeCTHO, 4TO —BE=‘5—, EE“—F

78. Ha pucynke 42 usoGpaxen napannenenunes ABCDA,B,C\D,,
Ha pe6pax KOTOpPOro ormeueHnl Touku M, N, M, u N, Tak, urto
AM=CN=AM,=CN,. Jokaxure, uto MBNDM,B,N,D, —
napaJJjesenunes. .

79. l/la%Gpaame napaanenenunes ABCDA\B,C\D, u noctpoiite
ero ceueHne: a) maockoctbio ABC,; 6) nuaockoctbio ACC,. o-
KaXHTe, YTO MOCTPOEHHHE CeueHHsl ABJSIOTCS NapaJjJejorpam-

MH.

80. llflzoﬁpasme napaajenenunes ABCDA\B,C\D, u noctpoiite
ero ceueHuss njaockoctamu ABC, u DCB), a Takxe OTpe3oK,
10 KOTOPOMY 3TH CeyeHHsl MepeceKaloTcsl.

81. I/lsoﬁpagmey napananenenunen ABCDA\B,C\D, u ormerbre
Touku M u N coorsercrBeHHo Ha pebpax BB, u CC,. [Noctpoiite
TOYKy nepeceueHusi: a) npsamoit MN ¢ naockocteio ABC; 6) npsi-
mofi AM* ¢ niockoctoio AyB,C,. -

a1



82. Mso6pasutre mnapadasenenuneg ABCDA\B\C,D, u orMerbTe
BHyTpeHHIOO Touky M rpaum AA,B,B. IMocTpoiite ceuenne
flapa/enenynesa, Npoxoisiuee uepes Touky M napaJJjensHo:
a) naockoctu ocnoBauus ABCD; 6) rpauu BB,C,C; 8) nsoc-
Koct BDD,.

83. HUsobpasure mnapannenenumes ABCDA\B\C\D, wu nocTpoiTe
€ro ceueHue MIOCKOCTbIO, MpPOXoAsiuieli uepea: a) pe6po CC,
H TOUKy mnepeceueHusi AuaroHanedi rpauu AA,D,D; 6) Touky
Ne€pecedennst quaroHased rpaun ABCD napannenbHo miockoc.
TH AB\Cl.

84. Usob6pasure napansenenuneg ABCDA\B,C\D, u NoCTPOHTE ero
CeueHHE MIOCKOCTLIO, NPoXoasiuielt yepes Touku By, D, u cepefHHy
pe6pa CD. Hoxaxure, uTo NOCTPOCHHOE CeueHHe — TpaneLusl.

85. M3o6pasure napannenenunen ABCDA\B,C\D, u NoCTPoiTe ero
ceuenne maockocteio BKL, rae K — cepenuua pe6pa AA,,
a L — cepeauna pe6pa CC,. Hoxaxure, uto nocrpoenHoe ceye-
HHe — napaJsJjenorpamm.

86. HMso6pasure mapannenenunes ABCDA,B,C\D, u nocrpoiite ero
CEYCHHE MJIOCKOCTbIO, Npoxoasulell uepes auaronaas AC oc-
HOBaHuA napaelbHo AuaroHanu BD,. [lokaxute, uTo ecayu
OCHOBaHWe mnapajnenenynena — poM6 u yrast ABB, u CBB,
TpAMBIE, TO MOCTPOCHHOE CeyeHHe — PaBHOGENPeHHbIf Tpeyronp-
HHK.

87. HU3o6pasute napaanenenunes ABCDA\B,C\D, u NnocTpoiite ero
ceueHne naockocteo MNK, rae touks M, N u K nexar COOTBET-
CTBeHHO Ha peGpax: a) BB\, AA,, AD; 6) CC,, AD, BB,.

BOIPOCHI K I'JIABE 1

1. Bepno JH yTBepxieHue: ecan nse npsiMble He HMMEeT O6IHX
TOYeK, TO OHH NapajJebHbl?

2. Touka M He siexuT Ha npsiMoit a. CKoJbKo NpsIMbIX, He nepecekalo-
WHX NPSIMY10 @, MPOXOAHT uepe3 Touky M? CKolbKo H3 3THX
NpAMBIX NapaJulesbHbl NpsMoii a?

3. llpsiMbie @ ¥ ¢ napannenshw, a npsMuie a U b nepecekaiorcs.
MoryT i1 npsiMbie b ¥ ¢ 6HTh napaJiieibHEIMH?

4. Tlpsimas a napansensna niaockocty o. Bepuo au, uto sta npamas:
a) He repecekaeT HM OAHY MpPAMYIO, JIeXKauy B NMJIOCKOCTH o
6) napanenbHa n06oi npsiMofi, Jexanieit B MJOCKOCTH o
B) mapassielnHa HEKOTOPO# NMPsiMOH, Jexamell B MJIOCKOCTH a.?

5. IlpsiMan a napangensHa miockocTH o. CKOABLKO APAMEIX, Jexa-
IHX B NJIOCKOCTH o, NapaJsessHbl npaMoii a? IMapaanensunt au
ApPYT APYTy 3TH NpsiMble, JleXaliHe B MJIOCKOCTH o?

6. Tlpsimas a nepecekaer miockocTs . Jlewut an B IJIOCKOCTH o
XOTb OJlHAa npsiMasi, napaiaienbHas a?

7. OnHa u3 AByx napaianenbHeIX NpsAMBIX NapajJenbHa HEKOTOPoil
NI0CKOCTH. BepHo au yTBepxaenue, uto i BTOpasi npsiMasi napaJ-
JlelbHa 3TOH MJIOCKOCTH?
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8. BepHo a1 yTBepX/[eHHe: eCldH [Be mNpsMble napa.nnesnbuu He
KOTOPO# MJIOCKOCTH, TO OHH MapaJlie/ibHbl APYT ApYTy?

9. [IBe npsiMpie napaJjjeldbHsl HeKOTOpPo# mJaockocTd. Moryt m;
STH MNpsiMble: a) mepeceKaTbCsi? 6) ObITb CKPEUIWBAIOIHMHCA?

10. MoryT au ckpeuuBapomyecs npsimpie @ 1 b GeiTh napaJsiebHbiMH
npsimoit ¢? -

11. BokoBble CTOPOHBI TpamelHH napajfenbibl maockocTH a. [la-
paJ/sie/IbHBl JIH TMJIOCKOCTb & M IUIOCKOCTb Tpamneuuu?

12. JlBe cropoHsl napaJjjiejorpaMMa mnapajJelbHbl NJOCKOCTH oa).
[MapaanensHsl a1 MJIOCKOCTb & H MJIOCKOCThL Mapajejorpammasr

13. MoryT a1 "6GbITh paBHB! ABa HemapaJJe/bHbiX OTpe3Ka, 3akJaio-
yelHble MeXAy NapaJfelbHbIMH MJIOCKOCTAMH? .

14. CyuwecTByeT M TeTpasap, y KOTOPOro NATh YIJoB rpaHei nps-
Mble?

15. CyulecTsyeT 1y napasnielendnell. Y KOTOPOro: a) TOMLKO Ojlia
rpaib — NPAMOYTOAEHHK; 6) TONBKO [BE CMeXHHIE rpamk —
poMObI; B) BCe YIJIbI rpaHedt OCTpbIe; I) BCC YIUIbl IPaHel npsMbie;
L) UHMCI0 BCeX OCTPLIX YIJIOB rpaHeil He paBHO YMCJAYy Bcex
TYNBIX YIJIOB rpaHeit?

16. Kakue MHOroyrojbHHKH MOTYT MOJYYHTbCS B CEUEHMH: a) TeT-
pasapa; 6) napaajencnunena?

JONMONHHUTEJNBHBIE 3AJAYH

88. Ilapanaenbhnie npsimuie AC u BD mnepecekaioT NJIOCKOCTb a
coorBercTBeHHO B ToukKax A u B. Touks C u D sexar no onny
cropoHy ot maockoctd o, AC=8 cM, BD=6 cM, AB=4 cm.
a) Jowaxure, uro npamMas CD nepecexaerT mjioCKoCTb @ B He-
Kerepoit Touke E. 6) Haiimire orpesok ?E.

89. Touku A, B, C u D He nexat B 0o4HOM maocKoctH. Meanaun
tTpeyroibHHkoB ABC u CBD nepecekaiorcsi COOTBETCTBEHHO
B Toykax M, u M,. [lokaxsure, uto orpeaku AD u MM, napan-
JIESTBHBI.

90. Bepuuusl A u B tpaneunu ABCD nexaT B NJIOCKOCTH o, a Bep-
wHHe C ¥ D He Jexat B 3T0# miockocTd. Kak pacnosoxeHna
npsamass CD OTHOCHTEJNbHO MJIOCKOCTH ., €CJH OTpesoK A..B AB-
JsieTCA: a) OCHOBaHHEM TpamneliiH; G) GOKOBOH CTOPOHOM Tpa-
neuxu? y

91. Uepes Kaxayio U3 AByX NapaJjleJbHbIX NPAMBIX a H b H Touky M,
He eXalWyo B IIOCKOCTH 3THX MPAMBIX, MPOBeJeHa MIOCKOCTD.
JlokakuTe, 4TO 3TH IJIOCKOCTH NepecekaloTcs 1o NpsiMoii, napaJ-
JA21bHON NPSAMBIM a i b. .

92, IsockocTh @ W npsiMas a napaJjiedbHsl npsamoit b. Jokaxure,
uTo npsaMas a au6o napansielbHa MJIOCKOCTH o, JHGO JEXHUT

£ ek i
93. Ipamute a u b napannensHs. Uepea Touky M npsimoil a rpo-
nogcHa npamas MV, oriinisas oT IpAMO# a M He llepecekaiollan

Hi

AMyio b. Kakoro riapMHuoe pacnojoxense npameix MN u b?
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94.

95.

96.
97.
98.

99

100.

101.

102.

103.

104.

105.

106.

107.
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Jaubt 18 cKpewHBaoUMecs NpsAMble H TOYKa B, ne nexamasn
Ha 5THX npsAMbiX. [lepecckaioTcss M NJIOCKOCTH, KaXKaas H3
KOTODHIX NMPOXOAHT yepe3 OLHY M3 NMpPSAMbIX H Touky B? Orser
o6GocHyf#Te.

IpsiMass a napannenssa mnockoctd a. Hlokaxure, uto ecau
TLIOCKOCTL f mepecekaeT NpsAMYIO @, TO OHa MepeceKaeT M MJoC-
KOCTb .

JoxaxuTe, YTO OTPe3KH MapasnenbHbix NpsIMBIX, 3aK/I0UeHHble
MEX/y MJIOCKOCTbIO H MapajsiefbHOd eff MpsMoil, paBHEL.
Dokaxute, 4To gBa yrma ¢ COOTBETCTBEHHO napaneabHbIMH
CTOpOHaMH JIHGO paBHH, NGO HX cyMma pasua 180°.

HpsaMas a napaaneabna naockoct c. Cymectsyer au nioc-
KOCTh, MpoOXOAsAumas yepe3 NPAMYI0 @ M napasjelbHasd maoc-
KOCTH «? ECIH cyumiecTByeT, TO CKOJIBKO TaKHX MJIOCKOCTeR?
Orger o6ocHyiite.

Hokaxure, 4To TpH napajienbhble MAOCKOCTH OTCEKAOT Ha
JIOGHIX ABYX NepeceKalomuX 3TH MI0CKOCTH NpsiIMBIX Tnpomop-
LIHOHAJIbHEIE OTPE3KH.

Hanel nse ckpemmusaowMecs npsiMsle u Touka A. Hokaxure,
uTO Yepes Touky A MPOXOAHMT, H NPHTOM TOJILKO OAHa, IJIOCKOCTD,
KOTOpasi JIH6O napasiefbHa AaHHHIM MPSAMBIM, JHGO NPOXOAHT
U€pes OlHy W3 HHX M NapajjelbHa APYTroii.

LloKaxkuTe, YTO OTPE3KH, COENHHSIOLIUE CepefHHbl MpPOTHBO-
MONOXKHEIX peGep TeTpasipa, NMePeCeKaioTCsi H TOYKOH mnepe-
CeyeHHs NeNATCH Monoaam.

Hokaxute, uto maockocTh o, Mpoxoasimas yepe3 cepefHHb!
ABYX pebep OCHOBaHHsl TeTpasipa u BEPUIHHY, He mNpHHAJ-
J€xailylo OCHOBAHMIO, MapaJliesibHa TpeTbeMy pe6py ocHOBa-
uusi. Hafiiure nepumerp u miomans ceuenus TeTpasapa
IJIOCKOCTBIO @, €CAH AJHHbLI Bcex peGep TeTpasapa paBHb
20 cm.

Ha pe6pax DA, DB u DC rerpasapa DABC ormeuenn Touku
M, N u P rak, uto DM:MA=DN:NB=DP: PC. Hokaxure,
uto niaockocty MNP u ABC napaaneasusl. Haiiqute naomans
Tpeyronbiuka MNP, ecan niowans tpeyronsuuka ABC paBHa
10 cM? u DM:MA=2:1.

Haob6pasure terpasap ABCD u oT™erbTe TOuKy M Ha peGpe AB.
Tloctpoiite ceuenne Terpasipa MJIOCKOCTBbIO,  NpOXoAsiieit
uepe3 Touky M mapaaneabno npsamuM AC u BD.

Haobpasute terpasgp DABC u otmerste Toukt M u N wa
pe6pax BD u CD u sHyTpeHuioio Touky K rpanun ABC. Ilo-
CTpOiiTe ceyeHHe TeTpasgpa miaocKocTbio MNK.

Uso6pazure terpasgp DABC, oTmerbre Touky K Ba pe6pe
DC n rouku M u N rpaueit ABC u ACD. IMocTpoiite ceuenune
TeTpasjpa MmIocKocTbio MNK.

HM3o6pasure Terpasnp ABCD u orMeTbTe TOUKy M Ha pe6pe AB.
Toctpoiite ceuenre Terpasapa miockocTbio, npoxoafiuei uepes
TOuKy M napanneabno rpann BDC.

108*

109.

110.
(1.
12,
113.
114.

115.

.B Terpasagpe DABC GHccekTpHChl Tpex YIVIOB NPH BeplUHHe
D nepecekaior orpe3aku BC, CA n AB cOOTBeTCTBEHHO B TOU-
kax Ay, By u C,. Jokaxure, yro orpesku AA,, BB, u CC, nepe-
CeKaloTcsl B OJHOM TOUKe.

JlBe MJOCKOCTH, KaXAas H3 KOTODhIX COAEPXKHT ABAa GOKOBBIX
pe6pa mapajjenenunena, He nNpHHaJAJMEXaIUHX OLHOM TpaHH,
nepecekaiorcss no npsimoil a. JloxkaxuTe, yTo npsiMasi a napas-
JejbHa GOKOBBIM peGpaM napaJJejenuneaa H NmepeceKkaer Bce
ero AuaroHalju.

ﬂoxgmre, uyro B mnapanienenunege ABCDA,B,C\D, wnaoc-
kocte A\DB napannenbia miockoctd D,CB,.

JokauTe, 4TO AMaroHa/ib mapaJjeselnunena MeHbllie CyMMb
Tpex peGep, HMeOLIHX OGILYIO BepLUHHY. 3
JlokaXHTe, YTO CyMMa KBaJpaTOB YeTbipex AHaroHajei mapas-
Je/ienlHne]a paBHa CyMMe KBaJpaTOB JBEHaAUATH ero peGep.
ITo kako# npsAMOH nepeceKaloTcsl NAOCKOCTH ceuenunit A\BCD, u
BDD\B, napannenenunena ABCDA\B,C,\D,?

H3o6pasure mnapannenenunen ABCDA,B,Ci\D; u oTmeTbTe
Ha pe6pe AB Touxy M. IlocrpoiiTe ceuenne napannenensunena
MJOCKOCTbIO, MNpOXoAsied uyepes TOuKy M mnapanieibHo
niockocth ACC,.

Touka M nexur na pe6pe BC napannenenunesa ABCDA,B,\C\D,.
IMocTpofiTe ceueHHe 3TOro napajsenenunena MJIOCKOCTBIO,
npoxoAsmed uyepes touky M napannenbHo naockocth BDC,.



IF'masa II

NEPNEHAHUKYJNAPHOCTb NMPAMbDIX
U NMJIOCKOCTEHA

§ 1. NEPNEHAUKYJIIPHOCTb NPAMOA H NJOCKOCTH

15. TepneHanKyaspHbie npsMble B npocrpaHcree. IBe npsimbie
B [POCTPAHCTBE HAa3LIBAIOTCA nepneHouKyAapubimy  (B3auMHO
MepNeHHKYNSPHBIMH) , €CJIH YToal MeKAy HuMH paBeH 90°. TMepnexau-
KyJSIPHOCTb MPAMBIX @ H b 0603HauaeTcs Tak: a L b. epnenaukyasp-
Hble MPAMBIE MOT'YT MepeceKaTbcsl H MOTyT OHTb CKPeIiHBAIOLIHMHCS.
Ha pucyske 43 nepneHaukynsipHble NpsiMbie @ H b nepecekalotcsl, a
nepreHHKYIAPHbIE NPSIMbIE @ U € CKPELIHBAIOLLHeCs. '

JokaxkeM JieMMy O MepNeHAHKYJISADHOCTH ABYX MapaJJesbHbiX
OPSIMBIX K TPeTbe#l MPsMOft.

Jlemwma. Ecm't o0Ha u3 08YX NAPANNEABRBIX NPAMBIX NEepnendu-
Kyaspua & Tperveil npamoi, 70 u dpyzan npamas nepnenouKyAapra
K 37Ol npamod.

HokasaTteabctso. Ilycte allb u alc oxaxem, uto
b1l c. Uepes npou3BodbHYI0 TOUKY M NPOCTPAHCTBA, He JeXKaulyio
Ha AAHHbHIX NPAMBIX, nposegeM npsimuie MA u MC, napaanenbHbie
co%'rOBQeTCTBeHHo npsameiM a u ¢ (puc. 44). Tak kaka L ¢, T0 LZAMC=

Tlo ycaosuio semMbt bll@, a mo moctpoenuio al|MA, mostomy
b||MA. TakuM o6pa3oM, NpsiMele b W ¢ MapasesbHbl COOTBETCTBEHHO
npsameiM MA u MC, yron Mexay KotopbiMu paBed 90°. D10 03Hauaer
4TO yros MeXAy npsiMbiMu b u ¢ TakxKe pasen 90°, 1. e. b Lc. Jlemma
JIOKa3aHa.

16. MapanaenbHnie npsamMble, NEPNEHAHKYAAPHBE K MJOCKOCTH.

Onpenenenune. [llpamas naseisaercs nepnenOukyaapuod K
NAOCKOCTU, eCAU OHA nepnendukyasapia k a0boi npamod, sexcawed
8 3TOd naockocTu.

a

[4

b

[ N/

Puc. 43. Puc. 44.

Y

Tleprien MKy sPHOCTD MPSIMOA @ M MJIOCKOCTH & o6o3HauyaeTcs
rak: ala. ToBopAT Takxke, 4TO MNAOCKOCT6 nepnenduKy ARpHa
K npamod a.

Ecau npsiMas @ fMepleHanKy/sipHa K MJIOCKOCTH a, TO OHA nepe-
ceKkaeT 3Ty MJOCKOCTb. B camoMm nene, eciau 6n npsiMasi @ He mepe-
cexana MJOCKOCTb o, TO OHA MM Jex<ana 6bl B 3TOR MJIOCKOCTH, H.IH
6una 6b mapanieibHa efi. Ho Torma B MJIOCKOCTH & UMeJHch Onl
npsiMbie, He nepreHAHKY/sipHbiE K npsmoil @, Hampumep MNpsiMble,
l1apa/JienbHble €ff, 4TO MPOTHBOPEUHT OMPEACCHHIO nepreRAHKys1p-
HOCTH MPSIMOM M MJOCKOCTH. 3Hauut, mpAMas & Nepecekact nJjoc-
KOCTb C.

Ha pucynke 45 wu3ofpaxcHa npsmas a, neprneHAHKYAsipHas
K TJIOCKOCTH L.

Okpyxaioliast Hac 06cTaHoBKa JaeT MHOTO [PUMEPOB, HJ-
JIOCTPUPYIOUIKHX MCPNCHAHKY/IAPHOCTD npamoi u miockocTH. He-
[1OKOCHBLIHACA TeaerpadHbiii cToa6 CTOMT mpamo, T. €. Mepneniu-
KYJISIPHO K TLI0CKOCTH 3eMH. Tak e pacrosio ke sl KOJIOHHBI 3JaHHS
o OTHOLIEHHIO K MJIOCKOCTH (yHAAMEHTa, JHHWH MepeceueHus CTCH
10 OTHOLUEHHUIO K MJIOCKOCTH rojna u T. A

IlokaeM [Be TeOpeMbl, B KOTODHIX YCTaHABJHBAETCA CB53b
MeXy Mapaj/ielbHOCThI0 TPAMbBIX H HX nepres AUKYJIPHOCTHIO
K TWIOCKOCTH.

Teopema Ecau odna u3 08Yx NAPANLENOHBIX NPAMBIX
nepnenduxyaspha K nAOCKOCTU, TO U dpyzan npamas nepnen-
duxyaspna x 3TO NAOCKOCTU.

NokasaTeabcTs o PacCMOTPHM ABe Napalie/bHble NPAMbIE
@ W a ¥ IIOCKOCTb &, Takyio, uto al a. JlokaxeM, uTo U alo.

[Mposenem Kakylo-HHGYAb MPAMYIO X B ILIOCKOCTH & (puc. 46).
Tak Kak a_la, To alx. [lo neMMe O NeprneHAHKY/SPHOCTH ABYX
napajieibHbix MPSMBIX K tpetbeit a; L x. Takum oGpa3oM, npsamas
@, nmepnexauKy/asipHa K mMoGo# npsAMoi, Jexauled B MJIOCKOCTH @,
T. e. a; L a. Teopema aoKasaHa.

JTlokaxkem o6paTHyI® TeopeMy.

Teopema. Ecau dee npamvie nepnenOuUKyARpHoL K NAOCKOCTU,
TO OHU NAPaAneAbRbl.

= .
ESY/aERN

Puc. 45. Puc. 46.
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b
e & L'
b
a b a b,
a) )
Puc. 47,

JokasatensbcTBso. PaccMoTpuM npsimele a u b, mepnesau-
Ky/JfIpHBIE K MJOCKOCTH a (puc. 47, a). Ilokaxem, uto a| b.

Uepes kakylo-HUGYAb TOuKy M npsmoit b nposeneM mpsmyio b,
napaanenbHyio npsmoi a. o npeasniayuwed teopeme b, L a. Hoxa-
HeM, 4To mpsmasi by, coBnapaer ¢ mpsiMoil b. Tem cambiM Gyaer
JoKa3aHo, uTo alb. HouyctuM, uTo npsiMele b ¥ b, He COBMapalor.
Torpa B naockocty B, comep:Kauleit npsamuie b u by, uepes touxy M
MPOXOAAT ABE MPsMble, MEPNEHAUKY/IAPHLIE K MPAMOH ¢, 1O KOTOPOH
nepecekaloTca njockoctH o ¥ B (puc. 47, 6). Ho 310 HeBo3moxkHO,
cleaoBaresbHo, allb. Teopema noka3aHa.

17. MpH3Hak nepneHAHKYJAAPHOCTH nNpamMoR M naockocth. Kak
NPOBEPHTb, NEPNeHAUKYNAPHA JU NaHHas npaMasl K AAaHHOH MJOC-
KOCTH? DTOT BOMPOC HMeEeT NPAaKTHUECKOE 3HAaueHWe, Hanpumep,
NPH YCTAHOBKE MauT, KOJOHH 3[aHUA H T. A., KOTOpble HYXHO mo-
CTaBHTDb NPSIMO, T. €. MEPNEeHAHKYNPHO K TOR MVIOCKOCTH, Ha KOTOPYIO
onu cTaBaTcs. OkaspiBaeTcs, YTO AISL 3TOrO HeT HaAOGHOCTH Npo-
BEPATb MEePIEeHAHKYNAPHOCTb [0 OTHOLUEHHIO K JIIOGOH MPAMOM, Kak
O TOM TrOBODHTCA B OMpeleNeHHH, a AOCTATOYHO MPOBEPHUTb MEpreH-
JHKYJASPHOCTD JHIIb K ABYM [epeceKaiolluMcs NPAMBIM, JiekKauuMm
B TVIOCKOCTH. JTO BEITEKAeT H3 Cleyioliefl TeOpeMbl, BhlpaXKaiolei
NPH3HAK NEPNEeHAUKYJNSAPHOCTY NPAMOH U NJ0C-
KOCTH.

Teopewma. Ecau npamaa nepnenduxyrapua x deym nepe-
CeXAIOUUMCR NPAMbIM, AENCAUUM 6 NAOCKOCTH, TO OHA nepneHOu-
KYARPHA X 3TOK NAOCKOCTU.

HdokaszarteabcTBo. PaccMoTpum npamylo 4@, KoTopas
nepneHAHKYASIPHA K MPSMBIM P U ¢, JleXKaliM B MJIOCKOCTH ot U nepe-
cekalowumea B Touke O (puc. 48, a). Ilokaxem, uto a la. Odas
TOT0 HyXXHO 10ka3aTh, YTO MpsMas @ MEPeHAUKYJAPHA K MPOU3-
BOJILHOH NMPAMOA M MJIOCKOCTH o.

3R

P

Puc. 48.

PaccMOTpHM CHauasa cayyai, Koria npsmMasi @ npOXOAHMT uepe3
Touky C (puc. 48, 6). Tlposenem uyepe3 Touky O npsiMyio [, napan-
NeJbHYIO npAMoii m (ecnn OpsiMas m MPOXORMT uepe3 Touky O,
To B KauecTBe ! Bo3bmeM camy npsimyio m). OTMeTHM Ha mpsiMoid a
Toukd A ¥ B Tak, uTo6ni Touka O Ghlia cepeluHoH oTpeska AB, u
npoBefieM B MJIOCKOCTH o MPSIMyI0, NepeceKaloulyio npsiMele p, ¢ H !
COOTBeTCTBEHHO B Toukax P, Q u L. Byaem cuutaTh Asl onpeneseH-
HOCTH, uTO TouKa Q JeXHT Mexay Toukamu P u L (puc. 48,6).

Tak Kak npsiMble p U § — CepPelMHHbIE MEPEHAHKY APl K OTpe3-
Ky AB, To AP=BP n AQ=BQ. CaenoBate/sHo, ANAPQ= ABPQ
no Tpem cropoHam. Iostomy ZAPQ= L BPQ.

Cpasuum Tenepb TpeyroibHukn APL w BPL. Oun paBHal no ABYM
CTOpoHaM W yray memdy luMn (AP=BP, PL — o6was cTOpOHa,
Z APL= £ BPL), nostomy AL=BL. Ho 310 o3nauaer, yto Tpe-
yroabuuk ABL paBuoGenpesubii u ero Meanana LO siBasieTcst BBICO-
Toft, T. e. [ L a. Tak kak {lm u { La, to =t La (10 semMe o nepreH-
AHKYJIAPHOCTH ABYX fapaJJie/lbHbix MPAMBIX K TpeTbekj. TakuM o6pa-
30M, NpsSMas @ NepreHadKyaspHa K oGOl MpAMOR M IWIOCKOCTH a,
T.e.ala.

PaccMOTpdM Tenepn cay4ail, KOraa npamas a He MPOXOAHT uepe3
Touky (). Ilposeiem uepe3 Touky O mpsMyio a,, napajelbHyo [1ps-
Mot a. [1o ynomsanyTo#t aemme ay Lp H a, L g, no3ToMy no AoKasaH-
HOMY B licpBOM ciyuac @ La. OTcioa (v nepsoi TeopeMe 1. 16)
cnepyet, uto a L «. Teupema pokasana.

Bocronb3yeMcst 1PU3.1aK0M TIePHeHAMKYIAPHOCTH IPSAMOH U m.1oc-
KOCTH AJIS1 pellleHus ciedylollel 3aaaun.

3anpaua. [Jokasare, 470 4epe3 aobyw TouKYy NPOCTPAHCTEA
npoxoduT nAOCKOCT6, NepneHOUKYAApHas K GaHHOU npamod.

Pewenue O6o3HauuM JaHHYIO TpsaMylo GyKBOH @, a NMpoU3-
BOJIbHYIO TOUKY pocTpaHcTBa — Gyksoft M. JlokaxeM, 4TO CyulecTBy-
€T MJIOCKOCTh, MPOXOAsulast yepe3 TOuKy M U MepneHAHKyJspHas
K NpAMOH a.

39



B oM
rt——
A
/b
/x a
Puc. 49. Puc. 50.

[lpoBenem uepe3 npsAMyI0 a ABe NJIOCKOCTH & H B Tak, 4TOGb
M¢a (puc. 49)*. B nnockocTn @ depes Touky M nposeieM npsiMyio p
NepneHAHKYNAPHYIO K NpsMOii @, a B MJIOCKOCTH 8 uepe3 TOUKy nepe:
CCUCHKS TPAMBIX P W G MPOBEAEM MPSIMYO ¢, MepreHAHKY.IsPHYIO
K NpsAMoit a. PaccMOTPHM MI0CKOCTH Y, MPOXOASILYIO uepe3 npsMble
p u g. [lnockocTb y sIBAsieTC HCKOMOMH, TaK Kak MpsiMasi g neplieH-
JHMKyJNsPHA K ABYM MepeceKalouwHMcs NPAMbIM p H ¢ 3TOH [JIOCKOCTH.
KOCT3 a 1\;11 eyaHHe MoxHo noxaae}ab, 4TO Y — eJHHCTBEHHAs MJoc-

b, NPOXOAswlas Yepe3 TOukK H ne -
Mol a (3apaua 133). P Y Py pan K Tpn

18. Teopema o npsiMof, NEPNEHAHKYASPHOH K MJAOCKOCTH.

Teopewma. Uepes awbyro Touxy npocTpancrea npoxodur nps-
Masn, nepnenOuUKYARPHAR K OAKHOL NAOCKOCTU, U NPUTOM TOALKO O0HA.

ull okasateabcTBo. JlanHylo miockocTh o6o3Hauum Oyk-
noou @, a MPOH3BOJIbHYIO TOUKY npocTpaHcTsa — Gyksoh M. Jlokaxewm,
4TO:
1) uepe3 Touky M npoxoaut npsimas, NeprneHIHKyAsiPHAA K MOC-
KOCTH a;

2) rakas npsMasi TOJNbKO OLHA.

1) IlposeaeM B mJOCKOCTH o MPOM3BOJBHYIO MPSAMYI0 a W pac-
CMOTPHM MJOCKOCTb fi, MPOXOASILYI0 uepe3 TOukKy M W mepneHuu-
KYJSIpHYIO K npsimoit a (puc. 50). OGo3nauum OGykBo# b npsmyio,
Mo KOTOPOH NepeceKaloTcsi MVIOCKOCTH o H P. B miockocTH f uepes
Touky M npoBseaeM mNpsMyl ¢, NMeprneHAHKY/sipHYIO K NpPsMOR b.
[Mpsimas ¢ u ecTb HckOMas npsiMasi. OHa NeprieHAMKYJIAPHA K MJIOCKOC-
TH 0., TaK KaK MEPNIEHAHKY/ISPHA K ABYM nepecekalouuMest MPSMbIM
37Ol maockoctH (c L b mo mocrpoenuio u ¢_La, Tak kak BLla).

* . -
Ha pucynke 49 u3oGpaskcH ToT caydait, Koraa Touka M He JIEXHT Ha NpsiMoR a.
Onnako npuBe/leHHOR PCILCHHE 3a/layH NMPHTOAHO M AAS TOrO Clydasi, KOraa Touka M
JIeKHT Ha NPSIMOR a.
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2) [lpeanonoxuM, YTo 4Yepes TOUKY M npoxoAHT elne OAHA Nps-
Masi (0603HauMM ee uepe3 Ci), MepreHAHKYJNApHAs K IIOCKOCTH a.
Toraa (no o6patHofi Teopeme 0. 16) ¢ilj¢, 4TO HEBO3MOXKHO, TaK Kak
npsiMple €; H ¢ MEPeceKaloTcsl B TOUKE M. Takum obpasom, uepes
TOuKy M MDOXOAMT TONbKO OAHA NpAMas, MEepNEHAHKYNApHAn K
NnJ0CKOCTH . TeopeMa aoKa3aHa.

3ALAUYH

116. Jlau mapaajenenunen ABCDAB,C\D,. JHokaxure, uTO:
a) DCLBCi u ABLA\D;, ecan £ BAD =90°;

6) AB.LCC] H DD|J.A;B\, €CJIH AB_LDD|

117. B terpasape ABCD n3sectno, uro BC L AD. Jlokaxute, uto
AD L MN, rae M u N — cepenunbl peSep AB u AC.

118. Touku A, M u O jexar Ha NpAMOI, neprieHAMKYISPHOA K IJ10C-
kocTH @, a Toukd O, B, C u D nexar B mJOCKOCTH «. Kakue
H3 CJEAYIOLIHX YIVIOB SBJSIOTCS NPAMbIMH: £ AOB, £MOC,
£ DAM, £ DOA, £BMO?

119. Ipsmas OA neprneHAHKYASPHA K MJIOCKOCTH OBC, u Touka O
sBasietcs cepeautoi orpeska AD. Jlokaxure, 4To: a) AB=DB;
6) AB=AC, ecau OB=0C; B) 0B=0C, ecmu AB=AC.

120. Yepes Touky O mepeceuenus juHaroHajed kKsaapara co CTOpO-
Hojl a npoBenexa npsmas OK, nepneHAHKYAspHAs K IIOCKOCTH
kBaapata. Haiinure paccrositie or Todkd K 1o BeplIHH KBaA-
pata, ecan OK=b.

121. B TpeyroabHHke ABC paHo: £ C=90°, AC=56 cm, BC=8 cmM,
CM — menuana. Yepes sepuuidy C nposejeHa mnpsmas CK,
nepreHAMKyAsIPHAs K MJIOCKOCTH TpPeyrojibHuka ABC, npuuem
CK=12 cm. Haiigute KM.

122. Tpsimasi CD nepneHAHKyAsiPHA K MIOCKOCTH MPaBHIBLHOrO TPe-
yroastuka ABC. Uepes uestp O 37010 TpeyronbHHKa nposejea
npamas OK, napanneibHas npamoit CD. W3BectHo, uto AB =
—16+/3 cm, OK=12 cm, CD=16 cm. Haitaute paccrosiHus
ot Touek D u K no BepunH A u B TpeyrojbHHKa.

123. Jloka)KuTe, UTO €C/IH ABe MJOCKOCTH & H B neprneHAHKYJsIpHbI
K MpAMOH @, TO OHH MapasebHbi.

Pewenue [lpoBeaem Kakyo-uubyap mnpsmywo, mnapaf-
JCAbHYIO NPAMOIl @, TAK, YTOOH OHa NepeceKasa MJI0CKOCTH a U B
B pasiuunbx Toukax A u B. Tlo nepso#i Teopeme . 16 mnoc-
KOCTH o W P MepreHARKyaspHsl k npsmoR AB.

Ecau JAOMYCTHTb, YTO MIOCKOCTH @ H B He NapannenbhH,
T. €. HMEIOT XOTS 6bl ofHy ofulyio TOuKy M, TO [OJYYHM Tpe-
yroapHuk ABM ¢ 1ByMs NPAMBIMH yrJ1aMH [IPH BepLIHHAX AnB,
yTo HeBo3moxkHo. CiepoBatensho, aflf.

124. Tpamas PQ napanjenbHa MJOCKOCTH a. Yepes toukn P u Q
MpOBe/ieHH MPSIMBIE, MEPIEHANKYAAPHbIE K JIOCKOCTH @, KOTO-
pble fepecekaioT 3Ty MJIOCKOCTb COOTBETCTBEHHO B TOUKAX P
u Q.. HJokaxure, uto PQ=P\Q..
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131.

132.

133.

134.

135.

136.
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Yepes Toukn P u Q npsimolt PQ npoBefeHbl NpsiMble, nepheH-
[HKYJSIPlible K TIJIOCKOCTH & H NepeceKalolilHe ee COOTBETCTBEHHO
B Toukax P, u Q,. Haipure P,Q,, ecin PQ=15 cM, PP, =
=21,5 cM, QQ,=33,5 cm.
[psimasi MB nepnenankyasipia k cropokam AB u BC tpeyrons-
uuka ABC. Onpepenute BHA TpeyrodbHuka MBD, rme D —
NpoH3BOJbHAas Touka mpsiMoil AC.
B rtpeyronsuuke ABC cymma yraoB A u B pasha 90°. [lps-
mass BD nepnenankyaspHa K naockocth ABC. Jlokaxute,
utro CD 1 AC.
Yepes Touky O nepeceueHHst Auarosajeil napaJiejnorpamma
ABCD npoBepena npsimast OM taxk, uto MA=MC, MB=MD.
Hokaxure, uto npsimat OM neprneHauky/aspHa K IMJIOCKOCTH
napaJjenorpamma.
[Mpsamasa AM neprnesAnKy/sipHAa K NMJIOCKOCTH KBajpata ABCD,
JAHaroHallH KOToporo mnepecekaiorcsi B Touke O. JlokaxuTe,
uTo: a) mnpaMas BD nepnedankyaspHa Kk maockoctH AMO;
6) MO_LBD.
UYepesz BepuuHy B kpaapata ABCD nposeiexa mnpsimas BM.
Hssectio, ut0o ZLMBA=/ZMBC=90°, MB=m, AB=n.
Haiiaute paccTosiHHsi OT TO4KH M [0: a) BeplUMH KBaapara;
6) npameix AC u BD.
B terpasape ABCD Touka M — cepennna pebpa BC, AB=
=AC, DB=DC. JlokaXuTe, 4TO IJOCKOCTb TpPeyrojbHHKa
ADM nepneHaukyasipHa K npsimoit BC.
JlokaKuTe, 4TO €CJ OJHa H3 ABYX MapaiefbHblX MI0CKOCTEeH
nepreHiHKyNspHA K npsaMoll, To H apyrast NJOCKOCTb nepres-
[HKYJIsIpHa K 3TOH MpsAMOH.
Hokasure, uTO 4epes JOGYI0 TOUKY MPOCTPAHCTBA MPOXOAMT
TOIbKO OJHa MJOCKOCTb, MepneHAHKyAApHas K JaHHOM NPSIMOM.
Pecwe nue CornacHo 3anaue 11. 17 yepes gaHHyio Touky M
IPOXOAHT MJIOCKOCTb ¢, MEPHEeHAHKYARPHAS K 1aHHOM UPAMOH a.
IMpeanonoxuM, 4To yepe3 TOuKy M IPOXOAMT ewie OAHA MAOC-
KOCTb @), MEpNeHAHKYASpHas K 3ToH npsimoi. Torixa muockoc-
TH o H &, Mapaieibinl (cM. 3azauy 123). Ho 310 nepo3moxiio,
TaK KaK 9T MIGCKOCTH HMeloT o6uylo Touky Af. CrnepoBaTtelbHo,
Hawe HPeANoNOKEHHC HEBEPHO, K uepe3 TOouKy M NpoXoaHT
TOABLKO O/HA TWIOCKOCTh, MepreHINKyJsApHas K npsMoii a.
Joranure, 4To BCce nMpsiMble, MPOXCAsillHE Yyepe3 AAHHYIO TOY-
Ky M upsiMoii a ¥ nmeprneHAMKyJ.fipHbIE K 3TOH MpPsiMOi, Jexar
B IVIOCKOCTH, MPOXoAsiliedl yepe3 ToukKy M H nepneHaHKyJsp-
HOW K npsiMoit a.
[MpsiMast a nepneRaHKyJSIPHA K MJIOCKOCTH & H NepHeHAHKysp-
Ha K NpsaMoi b, He Jjexaled B 3TOR njaockocTH. Jlokakure,
uTo b .
JlokaxuTe, 4TO ec/ii Touka X paBHOyHaJleHa OT KOHLOB AaHHO-
ro otpe3ka AB, To OHA JIEXKHT B IJIOCKOCTH, MPOXOAslieil uepes
cepenuHy orpeska AB u neprneHaukyaspHoR Kk mnpsmoil AB.

137. JloKajKHTe, 4TO uepe3 Kaxyio W3 ABYX B3aHMHO NepreH AHKyAsp-
HBbIX CKPellUBAIOLHXCST PAMbIX IPOXOAHT MIOCKOCTb, NEPUEHAH-
KyAApHas K Apyroit npsMod.

§ 2. NEPNEHAHKYJIAP H HAKJIOHHBIE.
YroJi MEXY NPAIMONA U NMJIOCKOCTbIO

19. PaccrosiHue OT TOYKH 10 MIOCKOCTH. PaccMOTPHM MJIOCKOCTD &
W TouKky A, He Jexallyio B 3Tl miockocTH. [lposenen uepes Tou-
Ky A OpaMylo, MepUeHiHKYJsAPHYIO K IJOCKOCTH &, H 0603HaYHM
6ykBoit H TOuKy mepeceueHHs 3TOH NPSIMOK C MJIOCKOCTHIO & (puc. 51).
Orpesok AH ~ Ha3biBaeTcs nepnenduKkyaspox, nposedeHnoim U3
rouxu A Kk naockocTu o, a Towka H — ocnosanuem nepnenduxy-
aspa. OTMeTHM B MUIOCKOCTH & KaKyio-HHOY b TOUKY M, OTAHUHYIO
ot H, n nposegem orpe3ok AM. OH HasnBaercs HAKAOHHOU, npo-
sedennol us Touku A K naockoctu @, a To4ka M — ocnosanuem
naxaonnod. Orpesok HM HaspBaeTcsl npoeKyueil HAKAOHKOR HA
miockoctb «. CpaBuum nepreHaukyasp AH v HaklOHHY10 AM:
B NpsIMOyrofiboM TpeyroabHuke AMH cropona AH — Karter, a CTO-
pona AM — rumoTeHy3a, MOSTOMY AH < AM. HUrak, nepner-tvdurcy/mp,
nposedennblii u3 GaHHOU TOYKU K NAOCKOCTU, MEHbULE 2106011 HAKAOH-
Hod, npogedennot u3 Tod e TO4KU K 3TOU NAOCKOCTU.

C1e10BaTeNbHO, H3 BCEX PACCTOSIHHA OT TOukH A [0 Pas3iHYHbIX
TOuYeK MJIOCKOCTH o HAHMeHbIUHM SIBASIeTCs PaccTOsiHHe N0 TOUKH
H. 3T10 paccrosuue, T. €. JUIHHA MePreHAHKy/sipa, MPOBEACHHOrO
U3 TOUKH A K IJIOCKOCTH O, Ha3biBaeTcsl paccToAHuem OT TO4Ku A
do naockoctu o. Koraa Mbl TOBOPHM, YTO HEKOTODHIH TMpeiMer,
HalpHMep J1aMIIouka ya1HuHOro (oHapsl, HAXOLHTCA HA TAKOH-TO Bbi-
coTe, CKakeM, 6 M OT 3eMAH, TO WMeeM B BHAY, UTO paccTosinue
OT JIaMIOUKH [0 MOBEPXHOCTH 3eMJIH H3MepseTCs Mo NepleHAnKy Dy,
NpoBeAeHHOMY OT JIAMMOUKH K MJIOCKOCTH 3€MJH (puc. 52).

3ameuanuns 1. Eciu ase miockocTu napajuiesbHul, TO BCe
TOUKH OfHON TIOCKOCTH PaBHOYAaNeHs OT APYro# MJIockocTH. B ca-

Puc. 51. Puc. 52.
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MOM €€, PACCMOTPHM mneprneHAuKyasipul AAo u MM,, nposeaenubie
M3 JBYX TPOH3BO/MbHEIX Touek A W M niockocTd a K napannenbHoR
eit nnockocry . Tak kak A4g LB u MM, LB, to AAs||MM,. Orciona
caenyer, uto MMo=AA, (cBoiicto 2°, n. 11), 1. e. paccrosHue
OT J1I0GOH TOUKH M MJOCKOCTH & A0 MJIOCKOCTH § PaBHO AJIHHE OTpe3-
ka AAp. OueBHIHO, BCe TOUKH MJIOCKOCTH f HAXOASTCA Ha TAaKOM XKe
PacCTOSHHH OT MJOCKOCTH o.

PaccTosinie OT npoM3BOJIBHON TOUKH OZHOM M3 NapasienbHbIX
NJI0CKOCTeR 10 APYroil MIOCKOCTH Ha3blBAETCHA PACCTOAHueM mexcdy
napasnesbHbiMU NAOCKOCTAMU.

Kak yxe oTMeuasnoch, NpPUMEpPOM napaselbHbX [J0CKOCTeH
C/lyXKaT [JIOCKOCTH [0Ja M MOTOJKa KOMHaTh. Bce ToukM motoka
HAaXOAATCS HA OAMHAKOBOM PACCTOSIHHH OT MoJa. 3TO PacCTOsIHHE
M €CTb BHICOTa KOMHATHI.

2. Ecan npaAmas napajenbHa M0OCKOCTH, TO BCE TOYKH NPAMOf
paBHOynajleHBl OT 3TOH MJIOCKOCTH (3ajaua 144). B 3ToM cayuae
paccTosiHHE OT MPOU3BONBHON TOUKH NPAMOH 0 MJIOCKOCTH Ha3biBaeT-
Csl pacctoanuem mexoy npPamod u napasresvHoll efi nAoCKocTsIo.

3. Ecau aBe nmpsiMble CKpelIMBAIOLIKECS], TO, KaK 6bJIO A0Ka3aHO
B M. 7, uepe3 KaXAyi0 H3 HHX MPOXOAHT MJIOCKOCTb, MapasieibHas
APYroii NpsiMO#, H MPUTOM TO/ILKO OAHa. Paccrosiie Mexay 0AHOI U3
CKPELIMBAIOKXCA NPAMBIX H MJI0CKOCTbIO, IPOXOAAIIEH Uepe3 APYTY O
npsiMyio napajjesbHO MepBOi, Ha3biBAETCS PACCTOAHUEM MexcOY
CKPEU{UBAIOWUMUCA NPAMBIMU.

20. Teopema o Tpex nepneHIHKyJAApax.

Teopewma. Ipsman, nposedennan 6 naockocTu 4epe3 ocHosa-
Hue HAKAOKROE nepneHoOuUKYARPHO K ee RpoeKyull Ha 3TY RAOCKOCTS,
nepnenoUKYARPHA U K €AMOE HAKAOHNHOIL.

HoxasaTenbcto. O6paTuMcs K PHCYHKY 53, HAa KOTOpOM
otpesok AH — mepneHAMKYasp Kk m1ockocTH o, AM — HaknoH-
Has, a — npsiMas, MNPOBelleHHass B IVIOCKOCTH o uepe3 Touky M
neprneHauKyAsapHo K npoekunu HM nakaonuo#t. Jlokaxxem, uto a L AM.

Pacemorpum  miockoete AMH. TlpsiMass a neprneHAMKyJsipHa
K 3TOH MJOCKOCTH, TaK KaK OHa MepHeHAHKy/aspHa K ABYM mepe-
cekaiowumcss npameMm AH uw MH
(aLHM no ycnoeuio u al AH, Tak
kak AH 1 a). Orciona caenyer, yto nps-
Masi @ nepreHAUKYJsPHa K 1060 NPsMOii,
nexamed B miaockocth AMH, B uact-
Hoctu a L AM. Teopema nokasaua.

dTa TeopeMa Ha3BIBAETCsl Teopemoli o
Tpex nepnenduxkyaapax, Tak Kak B Heft
FOBOPHTCA O CBfI3H MEXAY TpeMsl mep-
neupukyasapamu AH, HM n AM.

CnpaBepnnBa Ttakke o6paTHas
TeopeMa: npamas, nposedexHHas 8

Puc. 53.
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NAOCKOCTU H4epe3 OCHOBAHUE HAKAOHHOU nepnenouxkyaapHo K Hed,
nepnenduxyaapna u K ee npoexyuu. Ilo awanoruu c pokasatedb-
CTBOM NPSIMOi TEOPEMBI, HCMOAB3YA PHCYHOK 53, 10KaXHTe 3Ty Teo-
peMy camocTosTenbHO (3apaua 153).

21. Yroa mexay npamoil u njaockoctbio. B n. 19 6bu1o paHo omnpe-
AeNleHHe MPOEKLHH HAKJIOHHOH Ha MJ10CKOCTh. BBeneM Tenepn nousTue
MPOCKLHH* MPOU3BOJIBHOH urype. [Tpoexyued Touku HA NAOCKOCT6
HA3LLBAETCA OCHOBANUE NEPneHOUKYAAPa, NPOBE0eHHO20 U3 ITOU TOH-
KU K NAOCKOCTU, €CAU TOHKA He AeHUT 8 NAOCKOCTU, W Cama To4ka,
ecau ona aexcuT 8 naockoctu. Ha pucynke 54 touka M, — npoekuus
TOUKH M Ha MJI0OCKOCTb @, a N — npoekuus camoit Toukd N Ha Ty ke
naockocTs (N Ea).

OGo3nauuM 6ykBoit F KaKyo-HHGynb QHIypy B MPOCTPAHCTBE.
Ecau Mbl MOCTPOHM MPOEKLHH BCEX TOueK 3TOH (Urypbl Ha JaHHYIO
LI0CKOCTD, TO MOAy4HM durypy F), KOTOpas HasbisaeTcsl npoexyued
¢ueypor F Ha daHHyo maockocTs. Ha pucyuke 54 TpeyroJbHHK Fi—
NpoeKuUsi TPeyroibHuKa F Ha MIOCKOCTb &.

JlokasKeM, 4TO npoexyueii nPAMol HA NAOCKOCTb, He nepnendu-
KYASPHYIO K ITOU NPAMOL, ABAAETCA NPAMAs.

JlaHHy® NI0CKOCTb 0603HaunM GyKBOW a, a MPOH3BO/LHYIO MPsi-
My10, He NepHeHAHKYIAPHYI0 K MJIOCKOCTH &,— 6ykBoil a (puc 55).
M3 xakoii-uu6yabp Toukd M mnpamMod a nposeseM MepHeHAMKYyJsAp
MH K NJIOCKOCTH @ ¥ PacCMOTPUM ILIOCKOCTb f§, OPOXOAsiliyio ue-
pes a W M/l T[lrockocty « W B nepecekaioTess no Hexou'ropoi&
npamoit a;. JlokaxeM, U4TO 3Ta ApsiMasi U ABJAETCA MPOCKUHEH mpsi-
MOH @ Ha IMJIOCKOCTb @. B caMoM jene, BO3bMEM MPOH3BO/ABHYIO TOUKY
M, npsiMoli @ M mpoBeaeM B MJIOCKOCTH f npsamyio M Hy, napannens-
Hylo npsimoit MH (H, — touka mnepeceuennst npamuix MiH, u a).
Io nepsoit Teopeme m. 16 MH, L a u, 31auut, Touka H, sBasiercs
npoekuuell Touku M, Ha MAOCKOCTb o. MBI 10Ka3a/H, YTO MPOEKLHA
MPOM3BOJILHONA TOYKH MPAMOR a JIeXKHT Ha MPAMOH a. AHajloruyHo

* B aHHOM TNyHKTe Peub HAET O MPAMOYFOJLHOM MPOEKUHH (HIYpH. Bosee
o6iee NOHATHE NapaNeibHOM MpoeKun GHrypbl paccMaTPHBACTCH B NMPHUIOKEHHH 1.
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M AOKa3hlBaeTCs, 4To J106ast Touka npsiMolt a,
ABJISIETCA NPOEKIHeH HEKOTOPOH TOUKH mps-
Moit a. CnenosaTenbHO, @ — OPOEKUHA Nps-
MO# @ Ha IJIOCKOCTH a.
‘ﬁ‘ W3 nokasauHOro yTpepiKaeHus ciaenyer,
YTO npoekuue# otpeska AB, He mnepreH-
AHKYJSIPHOrO K MJIOCKOCTH, SIBJSICTCH OTpe-
30K, KOHIAMH KOTOPOrO CJyXaT MpPOEKIHH
Puc. 56 touek A u B. Tloatomy onpeneneuue npo-
€KLHH HakJoHHOW (m. 19) nonHocThio co-
riacyertes ¢ o6UIHM ONpeaeseHHeM NpoeKLHH
GHrypsol.
Hcnoassys nouATHe MpoeKuMH MPSAMOH Ha MJIOCKOCTb, AaaHM
ompese/eHHe yrja Mexay NpsMOid H MIOCKOCTBIO.

Onpenenenue Yerom mewdy npamoid u naockoctoto, nepe-
cekarowell 3Ty NPAMYIO U He neprenOuKyAapHOt K Hetl, HA3bi8aeTCA
yeon mewdy npamoil u ee npoexyueid HA NAOCKOCTb.

MoxHo 10Kas3aTb, 4YTO yroa ¢, MeXAy naHHOH mpamoit AM
H [VIOCKOCTHIO & (PHC. 56) ABAfeTCS HAKMEHbWHM H3 BCEX yrJOB g,
KOTOpHle NaHHasi npsMas o6pa3yeT C NpsiIMbIMH, NPOBEACHHHIMH B
MJOCKOCTH o uepe3 ToukKy A (3amaua 162).

Ecnu npsmas neprneHAuKyaApHa K IJIOCKOCTH, TO ee MpoeKiueil
Ha 3Ty M[JIOCKOCTb ABJASETCA TOYKA IMepeCeYyeHHss 3TOH OpsAMOH
C MJOCKOCThbIO. B TakoM ciydae yrog Mexay apsiMoii M MIOCKOCTHIO
cuHTaerca pasHuM 90°,

Ecau nannas npamas napasjienbHa MIOCKOCTH, TO €¢ MNPOeKUHe
Ha MJOCKOCTb fIBJIslETCS MpsiMas, NapaJjjeibHasi laHioi. B 3Tom
cjyyae MOHATHE yria MexXK1y MPsMOil M MJIOCKOCTbIO MBI He BBOAHM.
(MHorna norosapuBaoTCsi CUHTATD, UTO Yroa MEXKAY MapaJiie]bHbLIMH
IpAMON H MAOCKOCTbIO paseH 0°.)

3ALAUY

138. M3 HeKoTOPOH TOUKH MpoBEAEHb K JIAHHOI iL1OCKOCTH MepreH-
AMKYJISp W HaKIONHAf, yroJd MeXI1y KOTOPbIMH PaBeH @.
a) Hajinute HaKIOHHY!0 H €€ NPOEKUHIC HA NAHHYIO MIOCKOCTb,
ecin nepneHankynasp pased d. 6) Haliante nepuedankyssp
H IPOEKLHIO HAKJIOHHOMH, eC/IH HAaKIOHHAS paBHa M.

139. M3 HeKOTOpOi TOYKM MpPOBEEHB K IJIOCKOCTH fiB€ HAKJOHHLIE.
Hoxkaxure, 4TO: a) ec/H HaKJOHHBle PABHB, TO PAaBHE W HX
ApOeKuuH; 6) eclH NMPOEKUHH HAKJIOHHBIX PaBHb, TO PABHH H
HaKJIOHHBIE; B) eC/1H HAK/JOHHbIE He paBHLi, TO 60JbIlasi HAKIOH-
Hasi uMeeT GOJIbHIYIO MPOEKIHIO.

140. VI3 toukun A, He npuHajsexkauiedi MIOCKOCTH o, MPOBeAeHHl
K 3TOH MI0OCKOCTH NeprneHaukyasp AO u aBe HaKJOoHHHe AB
u AC. HzBectio, uto LOAB= £ BAC=60°, AO=1,5 cm.

Hal?mme pacCTosiHHue MEXKJYy OCHOBAHUSAMH HAKJIOHHBIX.
" L pABABIE MARAORKBE |

141. OaHH KOHell JaHHOTO OTPe3Ka JIeXKHUT B IJIOCKOCTH a, a Apyrofi
HAXOQHTCSl OT Hee Ha paccrosiiuu 6 cM. Haiinute paccrosinue
OT CepelHHbl JAaHHOrO OTpe3Ka [0 MAOCKOCTH .

142, Konusl oTpe3ka OTCTOST OT MJIOCKOCTH . Ha PacCTOsHHAX | cM
u 4 cM. Halinure paccTosiHie OT cepeauHBl OTpe3Ka A0 MJOCKOC-
TH .

143. PaccTosinye OT TOYKH M [0 KaXA0H M3 BePUIHH MPaBHJbLHOrO
TpeyroabHika ABC pasHo 4 cMm. Hafinute paccrosinue ot Tou-
ki M po nnockoctu ABC, ecan AB=6 cMm.

144, llpamas a napanjenbHa MIOCKOCTH o. JlOKaXKHTe, yTo BCe
TOYKH MPSIMOA @ PaBHOYAAJEHH OT MJOCKOCTH o.

PeweHue Uepes kakyo-uubyap TouKy npsamoil a mpo-
BeeM IUIOCKOCTb B, MapaJebHyI0 IJIOCKOCTH o (3agaua 59).
[psiMast @ neXxuT B NaockocTH f, TaK Kak B NPOTHBHOM CJydae
OHa mepeceKaeT IVIOCKOCTb f, a 3HAUHT, NepeceKaeT H MJIOCKOCTD
a (3ajada 55), uTo HeBO3MOKHO. Bee Touku nnockocTu B pasHo-
yAajeHbl OT INIOCKOCTH o, MO3TOMY H BCe TOUKH npsiMoil a, je-
Kaillel B TMJIOCKOCTH P, paBHOyAaJeHnl OT IUIOCKOCTH &, HTO
¥ TpeGoBasOCh A0Ka3aThb.

145. Yepes BepuminHy A npsiMoyrosbHoro tpeyroabHuka ABC c nps-
MbiM yrioM C nposeaeHa npsMas AD, nepneHaukyasipHas
K MJOCKOCTH TpeyrosbHHKa. a) JloKaKuTe, UTO TpPeyrofbHHK
CBD npsimoyroJbHuii, 6) Hafiaute BD, eciu BC=a, DC=b.

146. Tpsimas a mepeceKaeT MJIOCKOCTb & B Touke M U He mepmeHau-
KyJAsipHa K 3TOH IJOCKOCTH. JlOKa)KuTe, YTO B MJIOCKOCTH o
uepe3 TOuKy M NpOXOAHT npsiMasi, MeprneHAUKy/IspHas K nps-
MOH @, H MPHTOM TOJbKO OAHA.

147. V13 Toukn M npoBesner nepneHAUKyaAap MB K NA0CKOCTH mpsiMo-
yronsknka ABCD. [lokaxwure, uto TpeyroabHukn AMD u
MCD npsamoyrosbHbe.

148. INpamaa AK nepreHAHKYJAsipHA K IUIOCKOCTH MPaBHJABHOTO
Tpeyronbiuka ABC, M — cepeauHa ctopousl BC. JlokaxHuTe,
yto MK _L BC.

149. Otpesok AD nepneHankyssipeH K IJOCKOCTH PaBHOGEe1PEHHOro
Tpeyroabiuka ABC. H3Bectho, uto AB=AC=5 cM, BC=
=6 cM, AD=12 cm. HaliguTe paccTOSIHHS OT KOHIOB OTpe3-
ka AD no npsimoii BC.

150. Uepes BepiunHy A npsimoyronbHuika ABCD nposeaeHa npsi-
Mass AK, nepneHauKy/nsApHas K [UIOCKOCTH NPSIMOYroJbHHKa.
HsBectho, uto KD=6 ¢M, KB=7 cM, KC=9 cm. Haiaure:
a) paccTosiHHe OT TOukH K [0 MJOCKOCTH MPsIMOYroJibHHKa
ABCD; 6) pacctosiHue Mexay npamueiMd AK u CD.

151. [lpamas CD nepneHAuMKyJsipHAa K IUIOCKOCTH TPEYrojbHHKa
ABC. [lokaxure, uTo: a) TpeyroibHHK ABC siBasieTcsi poOeK-
uneit TpeyroasHuka ABD Ha nsockocte ABC; 6) ecnu CH —
BuicOTa TpeyronbHHka ABC, To DH — BmCOTa TpeyroJibHH-
Ka ABD.
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152.

153.

154.

155.

156.

157.

158.

159.

169.

161.
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Yepes Bepwnny B kpaapata ABCD nposeaena npsimas BF,
nepleHAHKyIpHasa K ero maockoctd. Hafaute paccroanus
OT TOUKH F 00 NPAMBIX, COAEPXKALLUX CTOPOHBI W QHATOHA.IH
KkBanpaTta, ecan BF =8 am, AB=4 am.
Jokaxute, 4TO npsiMass a4, MNPOBeJEHHAA B ILIOCKOCTH «
yepe3 OcHOBaHue M Hak1OHHOA AM neprneugHKyaAsipHO K ucil,
nepriedAMKydsipha K ee mpoekuun AM (cM. puc. 53).
Peweunue [Ilpamas a nepreHaukysasipka K MI0CKOCTH
AMH, TaKk Kak OHa INepNeHAMKYyAsipHa K [ABYM ICpeceKato-
(LUMCSI IPSIMbIM 3TO# miockocTH (a L AM no yeaosuio i a L AH,
Tak Kak AH 1L a). Otciona cienyet, uTo npamasi a nepretiii-
KyJaspHa K J000# mnpsavol, Jexaulei B naockoctw AMH,
B yactHocTH a L M, uto u TpeGoBanoch AoKa3zathk.
[Mpamass BD nepneHAHKYJsipHA K ILIOCKOCTH TPEyrojibHHKa
ABC. WspectHo, yt0 BD=9 oM, AC=10 cM, BC=BA=
=13 cm. Haifinure: a) paccrosinne ot Touku D mo npsimoit AC;
6) naowanb TpeyroabHuka ACD.
Yepes Bepwmny npsivoro yria C panHoGefperHOro mnpsiMo-
yroabtoro Tpeyroabiiixa ABC nposesena npsimasi CM, nepne-
JHMKyJaspias K ero naockocTd. Hafaute paccrosiHie oT Tou-
kn M ro npsmoii AB, ecan AC=4 cM, a CM=2+/7 cm.
OnuH 143 KaTeToB NpsIMOyrosbHOro Tpeyroibiuka ABC paBeu
m, a OCTpbift yroj, MPHJEXKAllHA K 3TOMY KaTeTy, paBeH ¢.
Yepes BepwuHy mnpsivoro yrna C nposejena npsimaa CD,
MNepreHAHKYASplas K IMIOCKOCTH 3TOro Tpeyroasiuka, CD=n.
Haftmute paccrosinne ot touku D go npsimoit AB.
Mpamas OK nepneHamkyJasipHAa K MaockocTH pomba ABCD,
AHAaTOHAIH KOTeporo mepecckatorest B Touke O. a) Jlokaxkwurte,
4TO PAacCCTOSIHHSL OT TOUKH K [0 BCeX MPAMBIX, COAEPKaLLHX
cTopoHbn pomba, paBHul.. 6) Haftaute 3To paccrosinue, ecau
OK=4,5 am, AC=6 am, BD=8 am.
Yepes pepunny B pomb6a ABCD nposeacHa mnpsimas BM,
neprneHAMKYAsApHAA K ero mjockocTH. Halante paccrosiuus ot
TOYKH M [0 npsMLIX, COAEPXKalluX CTOPOHBI pomba, ecau
AB =25 cM, £LBAD=60°, BM=12,5 cm.
[Mpamaa BM necpneniuky/spHa K NJIOCKGCTH IPAMOYrofb-
uuka ABCD. JloKaxuTe, 4To 11psAMasi, 110 KOTOPO# MepeccKadT-
cs1 naockocti ADM u BCM, nepneHaukyasphna K MJAOCKoOC-
™ ABM.
Konuui otpeska AB jeXaT Ha ABYX Mapaje/ibHblX MIOCKOCTAX,
paccTosHHe MEXAYy KOTOpbIM!H paBHo d, npuuem d-<<AB.
Jloka:KuTe, 4TO NPOeKUHH OTpe3ka AB Ha 3TH NMIOCKOCTH PAaBHbL.
Hafinure 3t npoekuun, ecnd AB=13 cM™, d=5 cm.
Jlyu BA He JeXuT B IIOCKOCTH HepasBepuyrtoro yria CBD.
Hoxkaxute, uto ecan LABC= ZLABD, npuuem £ ABC << 90°,
To npoekuueil ayua BA nHa niocxocts CBD sBasieTcs 6Guc-
cextpuca yraa C3D.

162.

163.

164.

165.

[MpsamMass MA npoxoauT uepe3 Tou- M
Ky A mnockocTH o n oGpasyer
¢ 3TOf MJAOCKOCTbIO Yroa o ==90°.
JlokaXuTe, 4TO (o SIBJISAETCH HaH-
MEHbIIHM M3 BCEX YIJIOB, KOTOpHIE
npamasg MA oGpasyer ¢ NpsiMbIMH,
npoBeAeHHBIMH B [JIOCKOCTH o 4e-
pe3 Touky A.

Pewenue OGo3uauum OyK-
Boil H ocHoBaHHe MePreHAHKYARPA,
npoBecHHOr0 M3 ToYxH M K mioc-
KOCTH G, H PACCMOTPHM MPOH3BOb-
HyIO MPSIMYIO p B IJIOCKOCTH &, fpO- .
XOASIILYIO Yepe3 TouKy A 1 OTIMuHyw© OT npsmok AH (puc. 57).
Yroa Mexay npsimeimd AM u p o603HaunM yepe3 ¢ H A0KaKeM,
4To P> Po. 5

M3 touku M nposeieM mepneHaukyasp MN k npsiMon p.

Ecnu Touka N coenagaet ¢ rtoukoit A, To $=90° u mostomy
@>> qo. PaccmoTpum cayuaii, koria Toukd A u N e cosnapaior
(cm. puc. 57). Orpesok AM — ofutas runoTeHy3a npsiMoyronb-
HbIX TpevroabHukos ANM u AHM, nostomy sin @:%,
sin rpo_-://;—’g. Tak xak MN>MH (MN — uakionsaa, MH —
nepnesanKyasap), TO M3 ABYX 3THX pABEHCTB caenyeT, uTO
sin @ >>sin gg H MO3TOMY ¢ > @o. )
Haxaonuast AM, nposeaeHHasi H3 TOYKH A K 1aHHOH MJIOCKOCTH,
pasua d. Uemy paBHa NpOeKIHsi 3TOH HAKAOHHON HA MJOCKOCTb,
ecaH yroa Mexay npsmoit AM W 1aHHOR MJIOCKOCTBIO PaBeH:
a) 45° 6) 60°; B) 30°? 5
Tloa yraioM @ K IIOCKOCTH & MPOBCAEHA HaKIolUHas. Haiiaure g,
€c/IM M3BECTHO, YTO MPOEKIHsT HAKAOHHOH BABOE MeHblue CaMOH
HaKJIOHHOH.
M3 Toukd A, yhadeHHoii OT IMIOCKOCTH Y HAa paccrosiiue d,
nposefetb K 3Tof MiaockocTH Hakaoibte AB u AC nox yraom
30° K 1J10CKOCTH. ¥IX MPOEKUHH Ha MJI0CKOCTb § 00pa3yloT yrod
B 120°. Hafanrte BC.

§ 3. ABYrPAHHbIA YTOJL
NEPMEHAKUKYJISIPHOCTb NJIOCKOCTERA

22. Lsyrpasubiit yroa. Yr/10M Ha IJIOCKOCTH Mbl Ha3LBaeM durypy,
06pa30saliHyi0 ABYMS JyuaMH, HCXOAAIHMHA H3 OAHOH Touku. B cre-
PCOMETDHH HAPSALY C TAKHMH YIVIaMH PaCCMATPHBACTCA ellle OHH BHA
yraos — deyepanrsie yeasl. UTOOH EBECTH MOHATHE ABYTPaHHOrO
yraa, BAGOMHHMM, 4TO Ji0Gasi NPsiMasi, NpOBeLeHHas B JaHHOH IJ1OCKOC-

TH,

paszeaseT 3Ty MJIOCKGCTb Ha B2 MOJYMIOCKOCTH (puc. 58, a).
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a 0)
Mpsavas a pa3smensier MIOCKOCTHL JIByrpanuu# yroa.
Ha 1Be MOMYNJIOCKOCTH.
Puc. 58.

Ipeacrasum ceGe, 4TO Mbl MEPerHysH MJIOCKOCTb MO MNPSAMOl a Tak
4TO ABE€ MOJYMJIOCKOCTH C rPaHHLleH @ OKa3a/luCh yXKe He JeXalluMi
B og.ﬂoﬁ nyockocTH (puc. 58, 6). Tlonyuennas urypa u ecTb ABYrpax
Hulfi yrod. Takum o6pa3oM, MOXKHO AaTh TaKkoe ONpeaesieHHe ABY:
rPaHHOrO yriia: 08yepanHoim yeaom rassieaerca ¢ueypa, obpazosan:
Haf npamoid a u 08YMA nOAYNAOCKOCTAMU ¢ o6ujeld epanuyed a, He
npunadaexcaujumu o8nod narockocru. TloaynnockocT, o6pa3y101'um
ABYrpaHHbIA yrodl, Ha3nlBalOTCA €ro zpaxamu. Y ABYTDAaHHOrO yrié
nge FPaHH, OTCI0Jla MW Ha3BaHHe — ABYrpaHuuii yroa, [lpamas a —
obilasi TPaHHIia MOAYyNAOCKOCTef —-
oout yr.rx'f. y A — Ha3uiBaeTcs pebpom ABYrpaH-

B o6uinexHol XKH3HH MBI BCTPeYaeMcsi ¢ peMeTaMH, UMEIOLUMH
¢dopMmy aByrpaHHoro yriia. TakumH npeaMeTamu fIBISIIOTCHA ABYCKAT-
Hble KPHIIIH 3JaHHH, MOJypacKpuITasi Manka, CTeHa KOMHaTHhl COB-
MeCTHO C MOJIOM ¥ T. A.

Mkl 3HaeM, 4TO yriibl Ha MJIOCKOCTH (OGbIUHBIE YIJIbI) H3MEPSIOTCH
B rpaaycax. A Kak H3MepslloTCHi ABYrpaHHele YIIbI? 310 aeaercs
caeayoiHM o6pasom. OTMeTHM Ha peGpe ABYrpaHHOro yria Kakylo-
HHOYAb TOYKY H B KaXKJOH rpaHH H3 3TOH TOUKH NPOBEAEM Jyd mep-
neHAUKyAsApHo K pe6py. O6pa3oBaHHBIA 3THMH JyYaMH yroJl Ha3biBaeT-

c
0 8 0 8
-4 A
i [~
A i ﬁ 5
A
D
a) )]

Pac. 59. Jlunefinufi yroa asyrpaHsoro yraa.

a) 0) 6

Puc. 60.

Cl AunelinoiM y2aom O0syepanHozo yeaa. Ha pricyrke 59, a yroa
AOB — nuueitnbii yroa AByrpansoro yraa ¢ pebpom CD. Tak Kak
0A L CD v OB L CD, 10 naockocts AOB nepneiuKyJsipha K npsiMoi
CD. Taxkum 06pa3oM, MVIOCKOCTb JIHHEHHKOrO yrjia rnephenfuKy/sipHa
K pe6py asyrpankoro yraa. OueeuiHo, ADyrpaHHbIil yroa HMeer
6ECKOHEUHOC MHOKECTBO JHHeHHbBIX yrios (puc. 59, 6).

JlokaxeM, 4TO 6Ce AuHelnsie yeav. 08YePAHHO20 Y2aa pasHbL
dpys dpyey. Paccmotpiv nBa auveiinpx yria AOB u A/OhWB)
(puc. 59, 6). JMyusn OA u 0,4, nexar B O/LHOM FPaHU W MCPMEeHAH-
KyAsipHbl K npsaMoit QO , 0ITOMY OHH CCHaRpaBJICHDI. TouHO TaK Xe
conanpabenn ayud OB u 0By Ilosromy £ A0B =/ZLA0B
(KaK yrJIsl ¢ COHanpapJeHHbMH CTOPOHAMI).

Tpadycqoi mepot 08YysparHO20 Yy2AQ HA3LIBAETCA epadycnan
mepa ezo auneiinoeo yeaa. Ha pucyuxe 60, a rpagycuasi mepa ABYy-
rpaHHoro yrjia pasHa 45°. OOBIYHO TOBOPSIT KOPOTKO: «JlByrpanHulit
yros paBeH 45%».

JIByrpaHHuil yron HasLiBacTcs npassis (0CTPoLY, TYN6IM), €CIIH
on pasex 90° (Mennwe 90°, Goanuwe 90°). Jlpyrpauunii yroa, n3o6-
paxennblit Ha pucyuxe 69,0, npsiMot, 1a prcyHke 60, @ -— ocTphi,
a Ha pucykke 60, 8 — Tynoi.

23. TMpusnak nepneHAnKyAsaPHOCTH ABYX nnockocTei. e nepe-
CCKAIOLLHECs TIOCKOCTH 06pa3yioT YCThipe ABYTPAHHbIX Yrila ¢ OOULHM
pe6pom (puc. 61, a). Ecin oaud K3 3THX AByTPAHIBIX Y08 paBeH ¢,
TO APYrH€ TPH Yrjia pasiibl COOTBETCTRCLLO 180° —¢, ¢ n 180°—¢

/]

5
T
|

a) %)
Puc. 6,
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(o6bsicuuTe moucmy). B uacTHOCTH, ecnM oaMH U3 yrioB npsMoii
(9p=90°), To u ocTanbHble TPH yraa npsawmste. Ecapu @ — TOT M3
YCTBLIPEX YIJIOB, KOTOPbI HE MPEBOCXOIMT KajXAOr0 M3 OCTAJbHbIX,
TO TOBOPSIT, 4TO yro.i MeXAy MepeceKaloUlHMHCs TVIOCKOCTAMH pa-
BeH . OueBupnHo, 0° << 90°.

Onpepnenesnne Hse nepecexarouyuecs naockocTu Ha3oi8aro1-
€ nepnenduKyApHoImi (B3AUMHO NEPREHOUKYAAPHEMIL), CAL Y2oa
mexdy Humu pasen 90° (puc. 61, 6).

TlprMepom B3anMHO nepeHAHKY IS PHBIX MAOCKOCTEH C1yKaT MIoC-
KOCTH CTeHBl H n0Ja, CTelbl U NOTOJNKA KOMHATHL.

SICHO, 4TO BCe YeThiPe ABYrPaHHLIX YIVIa, 06pA30BAHHbIE B3AUMHO
MePNEeHAHKY/ISPHBIMH TIOCKOCTSIMH, TpAMbBIC.

Paccmorpum npH3HaKkK NepncHAHKYNASAPHOCTH
ABYX NJOCKOCTEH.

Teopewma. Ecau odna u3 deyx naocxocreii npoxodur depe3
npamyro, nepnenduKyAaprYyIo ¥ dpy2o0li nAOCKOCTU, TO TAKUE NAOCKOC-
TU nepnenouxyaapuol.

HokxasatenbcTso. PaccMOTPHM MIOCKOCTH o H B Takue,
4TO MJOCKOCTb @ MPOXOAHMT 4epe3 npsmyio AB, neprneHpUKy.IspHYIO
K IUIOCKOCTH B W Mepecekamowmyiocs ¢ Helt B Touke A (puc. 62).
Hokaxem, uto o L B. TlnockocTH a u P mepecekaioTcsi Mo HEKOTOpOi#i
npamoit AC, npuuem AB_L AC, Tak kak no ycaosuio AB LB, u,
3HauuT, npsimas AB nepneHAHKyJAspHa K JIOGOH npsMOH, Mexauiel
B IJIOCKOCTH f.

IlposeneM B miockoctd B mpsimyio AD, nepnesaAHKyIspHYIO
k npsimoii AC. Torpa yron BAD — nuneiinblit yroa ABYrpaHHOro
yria, 06pa3oBaHHOrO MPH NEPECEUeHHUH TJIOCKOCTEH o M B. Ho
£BAD=90° (tak kak AB_LB). CrnenosareabHo, yron Mmexay
naockocTaAMH o u B paseH 90°, 1. e. o L B. Teopema nokasaua.

Caencrteue [laockocre, nepnenduxyispras npamod, no
KoTOpoUd nepecexarorca 0s8e OaHHble NAOCKOCTU, nepnenduky aapra
K kaxdoi u3 Irux naockocrei (puc. 63).

C D,

8 A 8 ||
|

[
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Puc. 62. Pue. 63. Ecim yLla, Puc. 64. Ipamoyrons-
Toylanylp. Hufi  napaisenenunen.

\I
\ A
\
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24, Npsamoyroabuuiii napaaaeaenunen. Ilapanneneninen Ha3biBa-
eTCAA NPAMOY20NbHLIM, €C/IH ero 6oKoBbie peGpa nepneHAHKyJIsiPHb
K OCHOBAHHIO, a OCHOBAHHS NPEACTaBJSIOT COGOH NMPSMOYrOJbHHKH.
®opMy npsMOYroJbHOTO napasesentnena HMeIOT MHOTHe NPeAMeThI:
KOpOOKH, SILIHKH, KOMHaThl H T. A. Ha pHcyuke 64 n3o6pasked npsmo-
yroapHbiit napaanenenunen ABCDA\B,C\D,. Ero ocHOBaHHsIMH Ca1y-
xar npsmoyroabHuku ABCD u AB,CiD\, a GokoBbie pe6pa AA,,
BB,, CC, u DD, nepneHaukynsipHM K ocHoBaHusiM. Orciona cie-
ayer, uto AA; L AB, 1. e. GokoBasa rpaub AA,;B\B — npamoyroJb-
Huk. To ke camoe MOXHO cKa3aTb M 06 OCTajJbHBIX GOKO-
BHIX rpaHsax. Takum o6pa3om, Mbl OGOCHOBAJIH Cllefyiollee CBOHCTBO
NPSAMOYFOJIbHOTO mapaJiesentnena:

1°. B npamoyzorsnom naparsesenunede 8ce wecTo epanel —
NPAMOYSONbHUKL.

TMosiyns0CcKOCTH, B KOTOPHIX PACIOA0KEHBl CMEXKIble [paty napad-
Nenenmnena, o6pa3yioT ABYrpaHHble YIVIBl, KOTOpble 1:a3blBAIOTCA
deyzpanneLmu yeaamu napassesenuneda.

Jlokaxure caMOCTOSITE/bHO €lle OQHO CBOMCTBO:

2°. Bce Osyzpannsie yeasl npamoyeoasroo napassesenuneda —
npamote.

TlepefineM Tenepb K pacCMOTPEHHIO OQHOTO H3 CaMbIX 3aMedaTeb-
HbIX CBOHCTB NMPSIMOYTOJILHOrO napaJJesenunesna.

JauHnl Tpex pebep, MMelouwHMX oOULYI0 BepUIHHY, Ha30BEM u3-
Meperusamu NPSMOYrofibHoro napannenenuneaa. Hanpumep, y napai-
Neflenunena, H306paKeHHoro Ha pHcyHke 64, B KaueCcTBe H3MEpPEHHt
MOKHO B3sTb AJHHHI peGep AB, AD u AA,.

B o6nineHHO! MpaKTHKe, roBOpsl 0 pa3Mepax KOMHATHl, HMeloued
¢$opMy NPSMOYroJbHOro mapajileientnena, BMECTO CJA0OBA «H3Mepe-
HUA> HCMO/b3YIOT OObIYHO CJOBA «AJIHHA», «UIHPHHA» H «BHICOTa»
KOMHaThl. SICHO, 4TO AJIMHA, WIMPHHA M BHICOTA KOMHATB! -— 3TO H €CTb
€e H3MepeHHs.

Ipexae ueM cdopMyaHpoBaTe CBOHCTBO napaJjiefienuneaa,
CBSI3aHHOE C €ro HM3MepeHUsiMH, BCMOMHHM, YTO B MPSIMOYroJb-
HHKE KBaapaT AHATOHAJIH DPaBeH CyMMe KBaJAPaTOB CMEXKHhIX CTOPOH.

JIAuHR CMeKHbIX CTOPOH MOXKHO Ha3BaTb H3MEPEHHAMH mpsi-
MOYTOJIbHHKA H [O3TOMY MOXKHO CKa3aTb, 4TO kséadpar duazoHaiu
npAMOY2ONLHUKA pasen cymme Keaodparos 0dsyx e2o0 usmepenuil.
Oka3nBaeTcsl, aHaJ 0THUHbIM CBOHCTBOM 06/1afaeT H NPsiMOYroJbHbINA
napaJsuiesienunen.

Teopewma. Keadpar duazonaru npamoyzoabrozo napasrese-
nuneda pasen cymme KX6a0paros Tpex e20 usmepenui.

HdokasaTeancTso. O6patumca K pucyrky 64, Ha KoTopom
u3o6paxen napanaenenunes ABCDAB\CiD,, u nokaxem, 410

AC}=AB*+AD*+AA}. M
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Tak rax pe6po CC, mepneHAuKyJsipHo K ocHosauuio ABCD, To
yron ACC, npsamoit. U3 npsimoyroabuoro Tpeyroabuuka ACC, no
Teopeme [ludaropa noayuaem

ACt=AC*+CCh

Ho AC — nuarouans npsmoyronshuka ABCD, mostomy AC =

=AB*4-AD*. Kpome Toro, CC,==AA,. CaenosatensHo
ACt=AB>4+ AD*+ AA}.

Teopema aokasaHa.

Caencreue [Juazonasu npamoyzonrvrozo napariesenuneda
pasmbol.

[TpamoyroabHbIH napansesnenunes, y KOTOporo BCE TPH H3Mepe-
HHA paBHbl, HasnBaercsi xyGom. Bce rpanHH ky6a — paBHble aApyr
ApYyTy KBaapaTHhl.

3ALAUH*

166. HenepncHuukyasipHble mJIOCKOCTH & H B nmepecexkalorcs no mps-
Moit MN. B nnockocTu B u3 Toukn A npoBefeH nepreHAHKYAAP
AB « npamoit MN u u3 ToHl e TOuKkM A NpoBeneH NepreHAH-
kyasp AC x nnockoctu . Jokaxute, uto £ ABC — nuHeRHbH
yroa aByrpaHHoro yraa AMNC.

167. B terpasape DABC Bce peGpa paBHul, Touka M — cepeanna
pe6pa AC. Iokaxure, uto £ DMB — auHeiiHulii yrost nsy-
rpaHHoro yraa BACD.

168. IlsyrpanHuii yron pased ¢. Ha ongHofl rpanu 3Toro yriaia JIexur
TO4Ka, ylaJleHHasi HA paccTosiHue d OT NVIOCKOCTH APYro# rpaHu.
Haiinure paccrosiHue o 370/ TOuKH 10 pe6pa ABYrpaHHOrO yria.

169. Ilann nBa ABYrpaHHbIX yrjia, y KOTOPHIX OAHA rpaHb o6uwias, a
ABe Apyrue rpaHu SIBJAIOTCA DPa3/IHYHEIMH MOJNYIVIOCKOCTSIMH
OfHO! naockocTH. JIOKaXcHTe, 4TO CyMMa 3THX ABYrPaHHBIX
yrjoB pasHa 180°.

1706. Us Bepuwmnn B Tpeyronbhuka ABC, cropoa AC Kotoporo
JIeXHT B TUIOCKOCTH o, MPOBEfeH K 3TOH TJIOCKOCTH MeprieH-
Aukyasp BBi. Haiipure paccTosinust or Toukd B A0 npsimoit
AC wu po naockoctH a, ecau AB=2 cm, £ BAC=150° u
AByrpaHHuii yron BACB, pasen 45°.

171. T'unoTery3a npPsAMOYroMbHOrO PaBHOGEAPEHHOrO TpeyroJbHHKA
JIEXKUT B IJIOCKOCTH @, @ KaTeT HAKJIOHEH K 3TOH MJOCKOCTH
nox yraom 30°. HafianTe yron MeXay nJocCKOCTBIO o H MJOC-
KOCTbIO TPeyroJibHHKa.

172. Karer AC npamoyroavHoro TpeyronsHuka ABC ¢ npamum
yrioM C R€XHT B IVIOCKOCTH &, @ Yrojl MexAy [JI0CKOCTAMH

* B 3anauax storo naparpada AByrpaHHWA yroa c pe6poM AB, Ha pasHhX
Tpausx KoToporo oTveueHn Toukd C ® D, Ans KpatKoctu OymeM Ha3nBaTh TaK:
AByrpanunit yron CABD.
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178.

174.
175.
176.

177.

178.

179.

180.
181.

182,

183.

a u ABC pasen 60°. Haiigute paccrosuue ot ToukH B 1o
nnockoctTH &, ecii AC=5 cm, AB=13 cm.

Pe6po CD terpasapa ABCD nepneHAnKy/AsapHO K MJIOCKOCTH
ABC, AB=BC=AC=6, BD=3+/7. Hafiaute aByrpauusie
yrawt DACB, DABC, BDCA.

Haiinute aByrpanunlit yron ABCD terpasapa ABCD, ecau
yrasl DAB, DAC w ACB npsmue, AC=CB=5, DB=5+/5.
Hokaxure, uTo ecaiu Bce pe6pa TeTpas’apa PaBHH, TO BCE €ro
AByrpaHHble yrinl Takxke pashbnl. Ha#aurte 3t yraml.

Yepes cropony AD pom6a ABCD nposepeHa naockocts ADM
Tak, uTo AByrpaHunlit yron BADM pasen 60°. Haitaute cTopoHy
pom6a, ecain £ BAD =45° u paccrosiHue OT To4Ku B 10 niockoc-
™1 ADM pasuo 4 /3.

HlokaxkuTe, 4TO NNIOCKOCTb, MEPHNEHAMKYJsIPHasi K NPSAMOH,
M0 KOTOPOH nepecekaloTcsl ABe AaHHble IJIOCKOCTH, NEpHeHfH-
KyJspHa K Ka)XA0oH M3 3THX MJIOCKOCTeH.

IMnockocTd @ ¥ B B3aUMHO NePHEHAUKY/APHL H NEPECEKaloTCs
no npsimoit ¢. Ilokaxkute, uTo s106af npsiMast MIOCKOCTH @,
nepreHAnKyJsPHas K NPAMO#i ¢, NepeHANKYJISIPHA K IVIOCKOCTH B.

Pewewnune [lpoBegeM B N/0CKOCTH @ NPOU3BOJBHYIO
npsimyio AC, nepneHaukyJaspHylo K npsimoit ¢, C€c. Ilokaxem,
uto CA L B.

B nnockocTu § yepes Touky C nposenem npsmyio CB, nepren-
AuKyAspryio K npsamoli ¢. Tak kak CA Lcu CB L ¢, 10 L ACB —
JIMHEHHbIH yroJl OAHOro W3 ABYIPaHHBIX YrJOB, OGPa30BaHHHIX
njaockoctaMu & H f. [lo ycnosmio 3amaunm ol P, nosromy
£ ACB — npawmoii, 1. e. CA L CB. Takum o6pa3som, npsmas CA
MepleHINKYISIpHA K ABYM nepeceKalouwHMcs npsAMbiMm ¢ u CB
njockoctd B, 11ostomy CA L B.

[MnockocTn @ u B B3auMHO NepreHanKyasipHbl. Yepe3 nexoTo-
PYIO TOUYKY NJIOCKOCTH @ IIpoBejeHa npsMas, HepheHanky.Isp-
Has K maockocTH B. JloKaxKuTe, uro 3Ta npsiMasi Jie KT B IJ10C-
KOCTH a.

Hoka xknTe, UTO IJIOCKOCTD U He JiexKalllasi B Heil 11psiMast, Teprek-
AHKY/iSpHBIC K OIUIOﬁ H TOH :Ke MVIOCKOCTH, Mapannedbhbl.
[Maockoctn @ u P nepecexkatoTes no npsamoit a. M3 toukn M
nposeietnl iepneHAuKyaspsel MA 1 MB coorBercTeerHo K mioc-
koctsiv a U . [lpsmas a nepecekaer miockects AMB B TOY-
Ke C. Hokaxuie, uto MC La.

[MaockoeTH @ W f B3aUMHO NEPNEHAMKYJISAPHBL M MlepeceKalor-
¢l no npaMod a. M3 Toukn M mnpoBcjeHL! nepneHAHKYJAsAPbl
MA u MB « stum naockoctsiM. [IpsimMasi a nepecekaer mI0CKoCTb
AMB B touke C. a) Ilokaxwure, 4To uyeTnpexyroibHuk ACBM
ABAsierca npsaMoyroibHuKoM. 6) Hafiaute pacctosiHue ot
ToukH M 10 npamoit a, ecnu AM=m, BM=n.

[MnockocTH o H B mepecekaloTCst O NPSMON A W NMePNEHAUKYAAP-
Hul K njockocTH y. Ilokakute, 4yTo npAMast @ nepneHAHKYJIspHA
K MJOCKOCTH Y.
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8, B b 184. O6masn cropoHa AB TpeyroabHu

KoB ABC u ABD paBia 10 cm.
IlnockocTH  3THX  TPeyroJLHHKOB
q B3aUMHO nepneHAuKyaAsapHul. Hafign-
¥ Te CD, ecnu TpeyrosibHHKH: a) pas-
2 HOCTOpPOHHHE; ©6) nNpsAMOYroJibHue
pasHoGenpeHHble ¢ THIOTeHy30# AB.

o 74, 185. [lpamMas a He nepneHauKyJsipHa

186.

187.

188.
189.

190.

191,
192,
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K MJ0cKoCcTH a. JlokaxHTe, 4TO Cy-
LIEeCTBYeT MJIOCKOCTb, MPOXOAsLLAs
yepes npsIMyl0 @ H NepHeHAHKY-
JspHas K MJIOCKOCTH a.

PeuweHue. Yepes npoussons-
HYI0 TouKy M npsiMoii @ npoBeieM NPsiMyO p, NePHEHIHKYJsIP-
HYIO K MJIOCKOCTH @, H PacCMOTPHM IJIOCKOCTb B, MPOXOAAILYIO
yepe3 npsimble a H p. [lnockocTs B ABAsIETCH HCKOMOM, TaK Kak
OHa NPOXOAHT Yepe3 NPAMYIO @ H N0 NPH3HAKY NeprneHAUKyJIAp-
HOCTH [BYX NMJIOCKOCTEeH NeprneHJHKyJsipHa K MJIOCKOCTH O.
IokaxuTe, uTo CyIlecTByeT, B NPHTOM TOJbLKO OfHA, MpsAMas,
nepecexkaloulas ABe J@HHble CKPELLHBaloWuecs [psMbie @ H b
¥ MeprneHAHKyJIAPHas K KaX<AOH M3 HHX.

Pemenne PaccMOTPHM IJIOCKOCTb &, MPOXOASALLYIO
yepes NMPsAMYIO @ M NapaaelbHylo npsMol b. Uepes npsiMue a
u b npoBeseM MJIOCKOCTH B H ¥ Tak, uTo6Hl Bla # y Ll a (3a-
aaua l.85). JloKaXkuTe CaMOCTOsTE/NBHO, YTO npsiMasi p, MO
KOTOPO# nepeceKaloTcsi MIOCKOCTH f M 7y, sIBASETCH HCKOMOIL.

IlokaxeM, 4TO p — eqMHCTBEHHAs NpsiMasi, yAOBJAETBOPSIO-
las ycioBui0 3amavd. [Ipeanosoxum, 4To CyilecTBYIOT ABe
npsamble A, B, n A2B», nepecekaoliie AaHHbEe CKPeLlHBaOLIHe-
cA mpsiMble @ H b M MepneHAHKyJsipHble K KaXXAOH H3 HHX
(puc. 65). INpamele A\B; 0 A;B; nepneHHKYNAPHLI K MJIOCKOC-
TH o (00bsICHHTe nodyeMmy), MO3TOMY OHM HapasJeldbHu. OTcio-
Aa cieyeT, YTO CKpelLHBalOLLKHecs NPsiMble a H b JleXaT B OLHOM
IJIOCKOCTH, 4TO NPOTHBOPEUHT ONpEAEJeHKIO CKPelHBAIOIHXCS
NPSIMBIX.

Hafinute auaroHanb NpsIMOYTONBLHOTO NapaJselienunena, ecau
ero usMepeHus pasuei: a) 1, 1, 2; 6) 8, 9, 12; 8) /39, 7, 9.
Pe6_po Ky6a pasHo a. Hafinure nunaronanb kybGa.

Hafinure paccrosinve oT BepiuuHbl Ky6a A0 MJIOCKOCTH JI060H
rpaHu, B KOTOPOH He JIEXHT 3Ta BepIUHHA, eCJH: a) JHaroHalb
rpaHd KyOa paBHa m; 6) AHaroHa/jb Ky0a paBHa d.

Hau ky6 ABCDA,B,C\D,. Hafnure crepyomue ApyrpaHHue
yrau: a) ABB\C; 6) ADD,\B; 8) ABB\K, rae K — cepeauna
pe6pa A, D;.

Han ky6 ABCDA,B,C\D,. Jokaxure, uto mjockoctd ABC,
u A B\D nepneHaHKY/sIpHBL.

Haiiqute TaHrenc yria Mexay AMaroHanbio Ky6a M IJIOCKOCTbIO
OJIHOH H3 ero rpaHes.

Puc. 65.

193.

194

195.

196.

e

B npsmoyronbHom napanenenunese ABCDABiCiD, naHo:
D,B=d, AC=m, AB=n. Haiigure paccrosinue Mexjy: a) nps-
moit A,C, u mockocTbio ABC; 6) maockoctamu ABBy u DCCy;
8) npsamoit DD, u maockoctbio ACC,.

Pe6po Ky6a pasHo a. Haidaute paccTosiHHe MEXAy CKpeLlH-
BAIOUIMMHCH TPAMEMH, COAEpPXallWMu: a) JAuaroHaiab KyGa
u pe6po kyGa; 6) muaroHasb KyGa H NuaroHaib rpaHH Kyb0a.
HajianTe u3MepeHHs  NPSAIMOYrOJIbHOrO  MapaJJesenunena
ABCDA,B.C.D,, ecin AC,=12 cm n guarosans BD, coctas-
asier ¢ miockocTbio rpann AA.D\D yron B 30°, a ¢ peGpom
DD, — yron B 45°.

Uso6pasute ky6 ABCDAB,C\D\ n nocTpoiite ero ceuennue
I0CKOCTbIO, Mpoxossied yepes: a) pe6po AA, W nmepmeHau-
KyasipHoit K maockoctd BB Dy; 6) peGpo AB u nepneHiHKYAD-
Ho#t x naockoctd CDA,.

BOMPOCH! K I'JIABE 1

BepHo s yTBep:KJAEHWE: eC/H ABe NpsiMble B MPOCTPAHCTBE nep-
NeHAMKYASPHbE K TPeTbefl MPAMO#, TO 3TH NpAMble NapajenbHbl?
BepHo /M 3To yTBEDXKAEHHE MPK YCJIOBHH, UTO BCE TPH NpsiMue
JiexKaT B OJHOM MJIOCKOCTH?
[MapassenbHble NpsMble b M € J€XaT B IJIOCKOCTH a, a npsAMad
a nepneHAMKyJAspHa K npsimoit b. BepHo Ju  yTBepKieHHe:
a) mpsimasi a MepreHnKyJIsApHa K NPsMO# ¢; 6) npsmas a nepe-
cekaer MJOCKOCTb a.?
[Mpamast a MepneHAMKyJApHA K IJIOCKOCTH @, a npsMas b He
nepreHAHKy/IsipHa K 3TO# MiockocTH. MoryT au npsMele a H b
OLITb MapaJiebHbIMH?
[IpsiMas a napaJjjenbHa IVIOCKOCTH &, a Npsivas b mepreHnu-
KyJISIPHA K 3TOl MIOCKOCTH. BepHo /M yTBepKieHHUe, YTo NpsaMble
a u b B3aMMHO NepneHHKYISPHEI?
Tpsimasi @ mapaasiesibHa IUVIOCKOCTH @, a NpsiMasi b neprneHau-
KyaspHa K 3Toit miockocTH. CyluecTyeT JM Mpsmas, nepued-
IHKYJSipHAas K MpsiMuiM a # b?
Bepno /M yTBepKjieHWe, 4TO BCE MpPsiMbie, NMePNEHHKYJsIpHbIE
K NaHHON MJIOCKOCTH M [epeceKaiollye JaHHYyl0 MPAMYlo, Jexar
B OHOM MJOCKOCTH?
Moryrt Jii ABe IJIOCKOCTH, KaXAas U3 KOTOPLIX MeprneHiHKYJsipia
K TpeThbell MJIOCKOCTH, ObITb: a) MapasjeJbHLIMH NJIOCKOCTAMH,
6) nepneHaMKyJAPHBIMH MIOCKOCTAMH?
MoJKHO JIH Yepe3 TOYKY NMPOCTPAHCTBA MPOBECTH TPH MJIOCKOCTH,
Kaskaple ABe H3 KOTOPHIX B3aHMHO MepIeHIHKYJsAPHLI?
Ilaroxab KBagpara nepreHuKyAsipHa K HEKOTOPO# MIOCKOCTH.
Kak pacnonoxeHa jpyrasi JuaroHajb KBaJpaTa I0 OTHOLIEHHIO
K 3TO# MJOCKOCTH?
CKO/bKO JIByrpaHHbIX YIJIOB HMeeT: a) TeTpasap; 6) mnapan-
Jiejienunen?
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197.

198.

199,

200.

201.
202.

203.

204.

205.

206.

207.
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JONOJHHUTEJIbHBIE 3AAYH

Orpe3ok BM nepneHauky/siped K IJIOCKOCTH NPAMOYTOJNbHHKA
ABCD. [Hokaxwute, uro npsmas CD nepneHZHKyJAsipHa K
msockoctu MBC.

Touka A seXXHT B IJIOCKOCTH o, a TOYKa B ynasneHa oT 3To#
IIOCKOCTH Ha paccrosiiHe 9 cm. Touka M pemut orpesok AB
B oTHolweHuH 4:5, cuntas oT Touku A. Haiizute paccrosHue or
TOYKH M 10 MJOCKOCTH .

Touka S paBHOynaseHa OT BepLUMH NPSIMOYrOJBHOIO TPEYroJib-
HHKa H He JIEXXHT B IVIOCKOCTH 3TOro TpeyronbHuKa. Jlokaxure,
yto npamas SM, rae M — cepeiuHa THMOTEHY3bl, MepNEHMH-
KyJsipHa K MJIOCKOCTH TpeyroJbHHKa.

JokaxuTe, uTo M06as TOUKa NPSAMOH, KOTopas NPOXOAUT uepes
HEHTD OKPYXKHOCTH, OMMCAHHOH OKOJIO MHOTOYTOJNbHHKA, W Mep-
MeHAHKYAAPHA K MJIOCKOCTH MHOTOyro/ibHHKa, paBHOyAajseHa oT
BEDUIHH 3TOr0 MHOTOYroJibHHKa.

Hatinute yron mexay ckpemiuBamomumucs npameimu AB u PQ,
ecau TouKH P u Q paBHOynmaseHbl OT KOHUOB OoTpe3Ka AB.
Touka ynaseHa OT KaxJAOH M3 BEepDWIHH MPSMOYTOJBLHOro Tpe-
yronbHuka Ha paccrosiHne 10 cM. Ha KakoM paccTosiHuu ot
IJIOCKOCTH TPeyroJbHHKAa HaXOMWTCH 3Ta TOUKA, ecH MeiuaHa,
npoBefeHHas K TMMOTeHy3e, paBHa 5 cM?

Yepes ueHTp O OKPYKHOCTH, BNHCaHHOH B TpeyronbHuk ABC,
nposetesa npsaMan OK, nepreHAHKYJIApHAs K ILIOCKOCTH
TpeyronbiHKa. Hailigure paccrosinme or 1oukn K Jmo cTO-
pon TpeyroibHuKa, ecin AB==BC=10 cmM, AC=12 cm,
OK==4 cMm,

Ipamas OM nepreHAuKyasipHa K IJIOCKOCTH MNpPaBHJIBHOIO
tTpeyroabHuka ABC u npoxonut dyepe3 ueHTp O 3TOrO TpPeyrofib-
Huka, OM=a, £ MCO =¢g. Haiinute: a) paccrosiHHe OT TOUKH
M 1o xaxnaoil u3 BepuwinH TpeyroabHuka ABC u o npsaMeix AB,
BC u CA; 6) 0nuHY OKpYXHOCTH, OMHCAHHON OKOJIO TPeyroJb-
Huka ABC; B) miowanb TpeyrosibHuka ABC.

Uepe3 BepuinHy C NpsMOro yrja npsIMOYTOJLHOTO TPeYyrofib-
uuka ABC nposesneHa npamas CD, nepneHAnxy/JsipHAs K mJoc-
KOCTH 3Toro TpeyrosbHHKa. Hailigute niowanb TpeyrojbHH-
ka ABD, ecin CA=3 am, CB=2 gm, CD=1 am.

Croporbl TpeyronbHHKa pasHbl 17 cM, 15 cM u 8 cm. Uepe3 Bep-
wrHy A MeHbLIero yrja TpeyrojibHHKa nposefeHa npsamas AM,
nepreHAuKyJasipHasi K ero miockocT. OnpenennTe paccTosiHue OT
TOYKn M R0 mpsiMoOii, coflep:Kalieli MeHbLIYIO CTOPOHY TPeyroJb-
HHKa, eCJd H3BeCTHo, uTo AM =20 cM.

B tpeyroabiuke ABC navo: AB=BC=13 cM, AC=10 cm.

Touka M ypanena ot npameix AB, BC u AC Ha 8—2—- cM.

Haiinure paccrosiine oT Touku M go miockoctu ABC, ecan

ee MPOEKUHA HA 3Ty IJIOCKOCTb JIEXXHT BHYTPH TPEYyrodb-
HHKa.

208. Vs Toukn K, yAaJeHHOH OT IVIOCKOCTH &

209.

210.

211.
212.

213.

214.

215.

216.

217.

Ha 9 cM, nMpoBeleHH K MVIOCKOCTH o HaK/OH-
nete KL u KM, o6pasyioline Mexay coGoit
npsMoi yrod, a € IJOCKOCTbIO & — Yribl
8 45° u 30° coorBercTBeHHo. Haiaute oT-
esok LM.

g’mm MeXAy PaBHEIMU oTpe3kamu AB AC H
H MJOCKOCTBIO ¢, MPOXoAsilled vepes TOu- -~
Ky A, paBHbl COOTBETCTBEHHO 40° u 50°. |
CpaBHHTe PacCTOSIHHA OT TOUEK B u C no
MJIOCKOCTH Q.

Ha pucyske 66 asyrpaHHbie YIJIH HABP
u PABQ pasuu. JloKaxHTe, YTO Kaxias
TOYKa MJIOCKOCTH A,fPQ paBHOyJaneHa oOT
naockocteii ABH n ABQ.

[li0CKOCTH MpaBHABHOTO Tpeyroibhuxa KDM u kBaApata
KMNP B3aumHo nepnienaukyaspun. Haénure DN, ecnt KM =a.
Touka C siBAfeTcsi MpoeKUued TOuKM D Ha TMJIOCKOCTbL Tpe-
yronsuuka ABC. JlokaxuTe, uTo MJowWanb TPEYroJibHuka ABD

paBHa cﬁsa' rae S — maowaxs Tpeyroabhuka ABC, a a —

Puc. 66.

yrod Mexpay MJIOCKOCTSIMH ABC w ABD.

[pasuabhnie Tpeyroashuxu ABC u DBC pacnoJioxeHbl TaK,
yto BepwiHHa D NpOeKTHPYeTCA B LEHTD TPeyroJbHHKa ABC.
BriyucauTe yroJl Mexay IJIOCKOCTSIMd 3THX TPeyroibHHKOB.
INpoekuuef mpamoyroabiuka ABCD na MA0CKOCTb o ABJAACTCA
kaapaT ABC\D,. Buuuciute yron @ Mexiy INIOCKOCTBIO &
H IUIOCKOCTbIO mpaMoyroibHHka ABCD, eciH AB:BC=1:2.
[MapannensHbie npsMbie AB CD nexaT B pasHuX I'PaHfx
AByrpansoro yraa, passoro 60°. Toukd A u D ynajeHn oOT
peGpa ABYyrpaHHOro yrja COOTBETCTBEHHO Ha 8 cM u 6,5 cM.
Haiigure paccTosiine Mexay npambiMu AB CD.

Toukn A u B nexar Ha peGpe AaHHOro ABYrpaHHoro yraa,
pastoro 120°. Orpeaku AC n BD nposefierbl B pasHbiX rpaax
W MepreHMKylspHH K pe6py AByrpanHoro yria. Harinute
orpeaok CD, ecnt AB=AC=BD=a.

CymMma mJowafieli TpeX rpaHedl MPAMOYroJbHOrO Napajiee-
nunena, uMeoulux oO6miylo BeplluHYy, pasHa 404 nm*°, a ero
pe6pa NpONOPLUHOHAJBHEl YHCTAM 3, 7 u 8. Hafiaute auaroHanb
napaJJienensnena.



T'nasa III
MHOTOrPAHHHKH

§ 1. MOHATHE MHOITOrPAHHHKA. MPH3MA

25. MonsTue muororpannuka. B rnaee I Mbl paccMoTpesu TeT-
pasap M mapaJJesienunel: TeTpasAp — NOBEPXHOCTb, COCTaBJeHHas
13 YeTHIpex TPeyronbHHKOB (puc. 67, @), napaJuesnenunes — nosepx-
HOCTb, COCTaBJICHHAad H3 LUECTH MNapaJJjenorpammos (puc. 67, 6).
KaXpasi H3 3THX MOBEPXHOCTeH OrpaHHYHBaeT HEKOTOPOE TeOMeTPH-
yecKoe TeJIo, OTAEJNAET 3TO TeJOo OT OCTaNbHOH YacTH NMPOCTPAHCTBA.

[ToBepxHOCTb, COCTaBJEHHYIO H3 MHOTOYTOJbHHKOB H OrpPaHHYH-
RAIOUIYIO HCKOTOPOE reOMETPHYECKoe Tesio, GyAeM Ha3biBaTb MHOIO-
rPaHHON MOBEPXHOCTBIO HJIH MHO202pawHukom. TeTpasgp M napad-
Jiegsienunes — npuMepsl MHororpanuukos. Ha pucynke 68 uso6pakeH
ellte OJHH MHOTOrpaHHHK — okTaadp. OH cocTaBjieH U3 BOCBMH Tpe-
yronsHukos. Teslo, orpanuueHHoe MHOTOrPaHHHKOM, YacTo TaKKe
Ha3blBAlOT MHOTOIPaHHHKOM.

MHOroyro/sbHHK#, H3 KOTOPbIX COCTaBJeH MHOTOTPaHHHK, Ha3HBa-
1TCsl ero epauamu®. TpaHsiMu TeTpasgpa #H OKTas3[Apa ABJSIOTCH
TpeyronbHuku (puc. 67,a u 68), rpaHsmMu napassenenunesa —
napaJJeaorpammel  (puc. 67,6). CropoHsl rpaHelt Ha3biBalOTCA
peSpamu, a KOHUbI pebep — sepwunamu MHororpaHHuka. OTpesok
COENMHAOUIMA [Be BCPLIMHbI, He MPHHaAJeXKallHe OAHOMH rparm'
Ha3plBaeTcsl Ju@zoHAALI0 MHOTOIDAHHHKA. '

MHororpanHuK# GLIBAIOT gbinyKAble W Hesbinykasie. MHororpaH-
HHK Ha3bIBAETCS BbLNYKALLM, €CJIH OH DACMOJIONKEH MO OAHY CTOPOHY

a) 6)
Tertpasap. IMapannenenunen. OkTasap.
Puc. 67. Puc. 68.

* o -
npﬂ. 3TOM OpitOfardeTcd, MTO HHKaKHe JBe coceaHue rpans# MHOrorpas-
HHKa He .jieXaT B ()AHOﬂ MIOCKOCTH,
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I

P+ P+ 5 < 360°
Puc. 70. @i+ g2+ 3 < 360°.

Puc. 69. Hesumykani
MHOTOTPaHHHK.

OT MJIOCKOCTH KaXKioit ero rpaHd. Terpasip, napajiejcnunel H
OKTa3p — BBHIMTYKJ/Ibie MHOTrOTpaHHHKH. Ha pucynke 69 uzoGpawxen
HeBBIMYKJbi MHOTOTPaHHUK, CcOCTaBJIeHHbIE H3 BOCbBMH MHOrO-
YTOJIbHHKOB.

$icHO, YTO BCe TpaHH BEINYKJIOr0 MHOTOrDaHHHKA SBJSIOTCA
BHIMYKJEIMK MHOTOYTOJIbHHKaMH. MOXHO 10Ka3aTb, UTO B B6LNYKAOM
MHO202PAHHUKE CYMMA BCEX NAOCKUX §J2r06 npu kaxcdol ezo gepuiure
Menowe 360°. PucyHox 70 nosicHaeT 3TO YTBEPXAEHHE: MHOTO-
rpaHHHK «paspe3aH» BAOJb peGep u BCe ero rpaiyu ¢ obuieRt BepLik-
Holi A pa3BepHYTH TaK, UTO OKA3a/HCb PACMONONKCHHLIMH B ORHO
JI0CKOCTH . BHIHO, UTO CyMMa BCeX UIOCKHX YIJOB MpH BeplixHE A,
T. €. @1 =+ g2+ @3, Metbie 360°.

26*. TeomeTpuueckoe Tejl0. Mol OTMETHJH, YTO MHOrOrpaHHAK
orpaHHuMBaeT HEKOTOpoe TCOMCTpHYECKOE TeJo. YTouHUM 3TO
[OHSITHE.

Touka M Ha3bIBaeTCH 2panu4HOil TOUKON NaHHOR (QHIYpHI F,
€CJIH Cpeau CKOJlb yroaHo GJH3KHX K Hell Touek (BKJIOYasi ee camy)
ecTh TOYKH, KaK NpuHajIcxkamue Gurype, Tak H He NpuHaiIeKallHE
eii. MHOXeCTBO BCCX TPaHAUHBIX TOueK (HUTYpbl HA3bIBACTCS eC 2paKu-
yed. Tak, HanpuMep, rpaxituei Wapa ABAACTCH coepa.

Touka (Urypsl, He SABISIOUIAACS TPAHHYHON, HA3bIBACTCH BHYT-
penneti Toukoi Qurypn. Kaxpas suyTpeHtaAs TouKa (urype xapak-
TepH3yeTCsl TeM, UTO BCe J0CTaTO4HO 6au3KHe K Helf TOYKH MpOCT-
paHCTBa TaKXKe NpHHALJIeKAT ¢durype. Tak, Jw0bas Touka Liapa, HE
nexauiass Ha cdepe — ero rpaHuue, ABJAsAETCH BHyTpeHHe#l TOuKo#
wapa.

@Hrypa Ha3HBAeTC 02PAHUHEHHOU, eCIIH €@ MOXHO 3aKNIOUHTD
B Kakylo-Hubyab cdepy. OueBuaHo, wap, TeTpasip, napajieiemt-

* D10T MyHKT He SABASETCH OGA3aTENLHBIM AR U3ydeHHs.
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nejg — orpaHdueHHble (Urypbl, a npsMass ¥ MJOCKOCTb — He-
orpaHudeHHble.

®urypa nasbiBaeTcsi €8A3H0d, ecay Jiobbie ABe ee TOUKH MOXKHO
COeHHUTL HENpepLIBHOR JUHUell, uequKoM Npunasiexauiefi qaHHoM
¢urype. Tlpumepamu CBA3HHIX GUIyD RBASIOTCA TeTpasap (oM.
puc. 67, a), napansnenenunen (cM. prc. 67, 6), oktasap (cM. puc. 68),
naockocTh. Purypa, cocrosilas 43 ABYX Napaic/bHIX IOCKOCTER,
He SIBAAETCS CBSI3HOM.

Teomerpuueckum Teaom (WIH NPOCTO Tedos) HA3LIBAIOT Orpa-
HUYEHHYIO CBSI3HYIO GUIYpY B IIPOCTPAHCTBE, KOTOPAsi COACPKIT BCe
CBOH TpaHyuHble TOUKY, MPHYEM CKOJb YIOAHO 6.H3KO OT 110608
TPaHHYHON TOYKH HAXOAATCA BHYTPEHHHe TOUKH Gurypn. 'pannuy
Te/1a Ha3bIBAIOT TAKXKe €ro n0BepXHOCT6I0 U TOBOPST, UTO [IOBEPXHOCTD
02paHu4uBaer Teno.

[TnockocTb, 10 06e CTOPOHBI OT KOTOPOH HMEIOTCS TOYKH 12 HHOIG
TeNla, Ha3bIBaeTCA cekyueld naockoctoro. Purypa, kotopas o6pasyer-
Cs [PH MnepeceyeHHH Tesaa INIOCKOCTbIG (T. e. ofulas uyacTbh Tena
M CeKylled NMJIOCKOCTH), Ha3blBAETCS CeueHuesm Tea.

27. Tlpusma. PaccMOTpHM  [IBa  DaBHLIX  MHOTOYrOJBHHKA
AiAz .. As u B\B; ... B, pacnonoxeHHbx B TNapajiebHbIX MIOC-
KOCTSIX @ H P TakK, uto otpe3ku A,B), A:B,, ..., A,B,, coennHsoOLIMe
COOTBETCTBEHHBIE  BePUWIHHH  MHOTOYrOJBHHKOB,  MapasiefbHbl
(puc. 71). Kaxzael#t H3 n 4yeTHpexyroJbHUKOB

A1A2BzB|, AgAaBaBz, ey A,.A|B\B,-. (l)

fIBJISeTCA MapajjiesorpaMMoM, Tak Kak UMeeT [0llapHO Napasielb-
HBIE NMPOTHBONMOJOXKHbIE CTOPOHb. Hanpumep, B ueThipexyrosbHuxe
A1A28:B, cTopount A,B; u A;B, napanesbibl N0 YC/J0BUIO, @ CTOPO-
Hel A142 u ByB; — 10 CBOMCTBY NapaJJefbHbX MJOCKOCTeH, mepe-
CEUEHHBIX TPeTbel IIucKoCThio (m. 11).

MHororpaHHuK, COCTABJEHHBIA W3 BYX DaBHHX MHOrOYIOJibHH-
k0B A;A;..A, u BiBy...B,, pacnoncKeHHbX B Mapa/iedbHbiX MJ1OC-

Puc. 71. Ipuama. Muoroyrons- Puc. 72.
HUKH A1AsAs... Anu B\B;..B,—
ocHoBaHusi mpuamu. [lapa.re-
aorpammu AA3B,8,, ...,
A.A\B\B, — GokoBue rpan.
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KOCTAIX, W n mnapajjejorpaMmoB (1), Ha3uiBaeTcs npusmod (cM.
puc. 71).

Mtuoroyronbiuky A1A;...Ax n BB,...B, Ha3blBalOTC OCHOBANUA-
Mu, a napanienorpaMMul (1) — 6okoseimu epansamu npusmel. Or-
peski A\By, A3B,, ..., A.B, Ha3uBaloTCA 60K0BbIMU PEGPAMU TIPHSMEL.
ITH pe6pa KaK NPOTHBOIOJNOXHble CTOPOHLI Mapansenorpammos (1),
NoCJ/Ie0BaTE/bHO NPUJIOKEHHBIX APYT K APYTY, PaBHH W napaJjJeb-
uol. Tlpusmy c ocHoBanusmu A A,..A, v BB,..B, o6o3xauaioT
A\A; ... AyB\B;...B, 1 Ha3WBaIOT n-yeoasrod npusmold. Ha pucyuxe 72
u306paKeHbl TPeyroJbHas M LIECTHYTOJNbHast MPH3Mb, 2 HAa PHCYHKe
67, 6 — uyeTHipexyrojbHasi Npu3Ma, T. €. NnapasJjelienunes.

[Mepnenankyap, npoBefeHHbIH H3 KaKoii-HHOYAb TOUKH OJHOTO
OCHOBaHHMsA K MJIOCKOCTH APYroro OCHOBAHMfl, Ha3LBAETCH Bb6LCOTOR
NPH3MBI.

Ecnn GokoBble pe6pa NpH3Mbl NeprneHAHKY/SIPHbl K OCHOBaHHSM,
TO NpH3Ma HasbiBaeTcd npamol, B NPOTHBHOM CJyuae — HAKAOHHOHU.
Boicota npsMofi npu3Mbl paBHa ee GOKOBOMY pe6py.

Tpsimas npuamMa HaswBaeTCss nNPAGUALHOE, €CAH €e OCHOBAHHA —
npaBH/IbHbIE MHOTOYrOJIbHHKH. Y TaKOR NpH3MBl Bce GOKOBbie rpa-
HH — paBHble NPAMOYrOJNbHHKH (06bsAcHHTe noueMy). Ha pucynke 72
H306paXKeHa NMpaBHJbHAsl WECTHYTOJbHAsA NPH3Ma.

Mrouiadeio noarold nosepxHoCTU npusmel Ha3HBaeTCs cyMMa
niowaned Bcex ee rpaHeit, a naoyadoio 60K080% NOBEPXHOCTU NPU3-
MbL — CyMMa Muiolaziell ee 60KoBhLIX rpaneit. [lnomanp S, ,, nodHoOR
MOBEPXHOCTH BLIpa)kaeTcsi yepes muaomanb S, GOKOBOH nOBepx-
HOCTH M MJoWajb S, OCHOBaHHS NMPH3MK (HOpMYJof

sno.rm = Sdox + 2Socu'

Ilokaxxem Teopemy O miowand GOKOBOH MOBEPXHOCTH MNPAMO
NPH3MEL.

Teopewma. lrouyads 6oxosod nosepxHocTu NPAMOIE Npusmol
pasxa npous3sederul0 NEPUMETPA OCHOBAHUN HA BHCOTY NPUIMDL.

JdoxkasaTenbcTBo. DokoBue rpanu npsmofi NpusMu —
NPAMOYrOJbHHKH, OCHOBAHHA KOTOPBIX — CTOPOHBI OCHOB@HHSI TIPH3-
Mbl, @ BbICOTH PaBHBI BHICOTe A npu3Mmbt. [Lrowans 60k0BOH MoBepx-
HOCTH MPH3MEI PaBHa CyMMe IJowlafief yKa3aHABX MPSIMOYroJIbHH-
KOB, T. €. paBHa CyMMe NPOH3BeieHHii CTOPOH OCHOBAHHS Ha BHICOTY A.
BriHoCs MHOXKHTe/Ib h 33 CKOGKH, NOJYYHM B CKOGKAX CyMMY CTOPOH
OCHOB@HHs MPH3MEL, T. e. ero nepumetp P. Utak, S,,= Ph. Teopema
JIOKa3aHa.

3AJAYH

218. JloxaxuTe, 4To: a) y npsiMoil NPH3MB Bce GOKOBLIE I'DaHH —
NPAMOYTO/NbHHKH, 6) y MpaBHJbHOM NpPU3Mbl Bce GOKOBbIE Ipa-
HH — paBHble NPSIMOYTOJbHHKH.

219. B npsmoyroabLHOM napasiesiellHneae CTOPOHL OCHOBANHS pPaBHB
12 cm u 5 cm. JlnaroHans napamienenunena o6pasyer ¢ nJIOC-
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KOCTbIO OCHOBaHHA yroJa B 45°. Haiizute Goxosoe pebpo napas-
Jejenurena.

OcHoBaHHeM npPAMOro napaJiejeninefa siBisietcsi pom6 ¢
nuaroHanssMu 10 cM u 24 cM, a BbicoTa mnapaJjJesensnena
pasHa 10 cm. Haiigure Gosbliylo AuaroHa/b napaJsiiesenunesa.
CTopoHa OCHOBaHHAl NMDaBHJBLHOA TPEyroJbHOH MPH3MBI PaBHA
8 cM, 6okoBoe peGpo paBHO 6 cM. Ha#auTe naowanp ceueHus,
MPOXOAAUIEr0 Yepe3 CTOPOHY BEDXHEr0 OCHOBAHHA H NPOTHBO-
JeXallyld BepUIHHY HH)KHETO OCHOBaHHf.

OcHoBaHHeM NPSIMON NMPH3MBbI sIBJsIeTCS paBHOGepeliHan Tparne-
uMsl € OCHOBAHHAMH 25 cM H 9 cM u BbicoTod 8 cM. Hadgute
JByrpaHHble yrjbl NpH GOKOBLIX peGpax NpH3Mb.

Uepe3z nBa npoTiBoJe:Kalux pe6pa KyGa NMpOBeJeHO CeueHHe,
naowa s Kotoporo paBHa 64 /2 cm?. Haiinute peGpo ky6a H ero
[HaroHasb.

JluaroHanb NPaBHJBHOM YETLIPEXYTOJLHON NPH3MBI HAKJOHEHA
K INIOCKOCTH OCHOBaHHsA nog yriom 60°. Haimute nsowanb
ceyeHHs, NMPOXOASILLErO uepe3 CTOPOHY HHIKHEro OCHOBaHHA H
NPOTHBOJIEXKAILYI0 CTOPOHY B€DXHero OCHOBaHWA, €CJH AHAro-
Ha/lb OCHOBAHHSI paBHa 4 /2 cMm.

Ju#aroHajb NPaBHJABHOH UYeTHIPEXYTONbHOH MPH3MuI 0o6pasyeT
C MJIOCKOCTbIO 60KOBOH rpanu yroa B 30°. Ha#inure yron mexny
JHArOHa/bl0 H MJOCKOCTbIO OCHOBAHHS.

B npaBH/IbHO¥ Y€TbiPEXyroJbHOH NpH3Me Yepe3 AHArOHAAb OCHO-
BaHHAl NPOBENEHO CeUeHHe MNapajieNlbHO JHaroHaJH MPH3MBL
HaiiguTe niomanb ceueHusl, ec/li CTODOHA OCHOBAHHSI MPH3MbL
paBHa 2 cM, a ee BHICOTa paBHa 4 CM.

OcHoBaHHe NPH3Mbl — MpaBuJbHbIA TpeyronbHuk ABC. BokoBoe
pe6po AA, ofpasyeT paBHbie yrJbl CO CTOPOHAaMu OCHOBa-
uua AC u AB. oxaxwure, uto: a) BC 1 AA,; 6) CC /BB —
NPAMOYTOJIbHHK. :
OcHoBaHHeM HaknoHHO# npuaMmbl ABCAB,C, siBnseTcs paBHO-
GenpeHnblit TpeyronbHHk ABC, B xotopom AC=AB=13 cm,
BC=10 cM, a 6okoBoe pe6po npu3Mnl 06pa3yeT € MJIOCKOCTHIO
ocHoBaHuA yroa B 45°. TIpoekuneit Beplintbt A, sBAsIeTCS TOUKa
nepeceueHHsi MenuaH TpeyrosbHuka ABC. Haiigute niowanb
rpauu CC,B,B.

B npaB#/bHO# n-yro/bHO NPH3Me CTOPOHA OCHOBAaHHSI PaBHa @
H BbICOTA paBHa h. Bbiuucaute mjowanb GOKOBOH H MOJHGH
nosepxHocTeit npu3aMel, ecan: a) n=3, a=10 cM, h=15 cm;
6) n=4, a=12 oM, h=38 am; B) n=6, a=23 cm, =5 nm;
r) n=5,a=04 M, Ah=10 cm.

OcHoBaHHe NPSIMOH MPH3MBI — TPEYroJbHHK CO CTOPOHaMH 5 cM
H 3 cu H yrioMm, paBHeiM 120°, Mexnay uumu. HaunGosbliast u3
nJolaneil 60KoBLIX rpaHeii paBua 35 cm’. Hainure naomanb
GOKOBOM MOBEPXHOCTH MPHU3MBL.

CTopoHH OCHOBaHHsl NPSIMOro MapaJjiie/enHnesa paBHbl 8 cM
H 15 cM K o6pasyior yroa B 60°. Meublias 13 miouiajieil A4aro-

HaJbHHX ceueHuit* paBra 130 cm?. Haiiaute niomwanb nosepx-
HOCTH napaJlieslennmnesa.

232. JlnaroHanb NpsIMOYroJibHOTO napaJieienunefa, pasHasi d, oG-
pa3syeT C NJOCKOCTbIO OCHOBaHHSl yroJl ¢, a ¢ MeHblieli GOKOBOM
rpaHbio — yroa o. Haiigute mjomanbk G0KOBOH [10BEPXHOCTH
napaJiiesienunesna.

233. Ocuoraunem npsamoii npusmel ABCAB|C, siBasietcs npsiMo-
yroJibabiil TpeyronbHHK ABC ¢ npsiMbiM yriom B. Yepes pe6po
BB, nposezeHo ccuenne BB\ DD, nepnexauKy/asipHOe K MJIOCKO-
cth rpaun  AAC,C. Haiiaure maomanb ceueHus, ecau
AA =10 cm, AD=27 cMm, DC=12 cm.

234. OcHOBaHHEM NDSIMON NPH3Mbl SIBASIETCA INPSIMOYTOJbHBIH Tpe-
yronbHHK. Uepe3 cepeiHHy rHIOTeHY3bl NMEPIEHAUKYJSPHO K Heil
NpoBeleHa NJIOCKOCTb. HalanTe niowmanb ceyeHnst, €C/iH KaTeThl
paBubl 20 cM u 21 cM, a GoKoBoe peGpo paBHO 42 cMm.

235. OcHoBaHHeM NpsAMOH NPH3Mbl ABASETCS [PSIMOYTOJbHbIA Tpe-
YrOMIbHMK C OCTPHIM YrJoM ¢. Hepes KareT, npoTHBOJEXalLLlHi
3TOMY yrijy, # Yepe3 NPOTHBOMOMOXKHYIO 3TOMY KaTeTy BepLiuHY
OCHOBaHHS MPOBEAEHO CeueHHe, CocTaBasoulee yroa 6 ¢ mioc-
KoCTblo OCHOBaHus. Hai#iaute otHowleHue naomanun GOKOBOH
MOBEPXHOCTH MPH3Mbi K IJIOLLAJH CEUEHHUS.

236. JlokakuTe, 4TO mJoOllanb OOKOBOH NOBEPXHOCTH HAKJOHHOM
NPH3MbI DAaBHA MPOH3BEAEHHIO HEPUMETpa lePrNeHAnKYAsPHOrG
ceuennsi** pa GokoBoe pebpo.

237. BokoBoe pe6pO HAKJIOHHOH YeTbiPEXyroibHOH NPH3Mbl PaBHO
12 cM, a nepneHAMKY/SIpHBIM CeueHHeM sBJIseTcs pomMb co
ctopood 5 cM. Ha#gure miowaab GOKOBO# TOBEpXHOCTH
NpH3MbL.

238. B HiJOHHOH TPeyrobHON Npu3Me JBe GOKOBbIE MPAHH B3aUMHO
NeprneHauKyasaphbl, a ux obulee pebpo, OTCTOsILlEE OT IABYX
Apyrux 60KoBbiX pebep Ha 12 cm u 35 cm, paso 24 cm. Haitaute
nJoumaib 60KOBOH MOBEPXHOCTH IIPH3MBL.

§ 2. MUPAMHIA

28. Mupamuna. PaccMoTpum MHOroyronnHuk A A,...A, 0 Touky P,
He JIeXalllyiO B IJIOCKOCTH 3TOT0 MHOTOYyroJbHHKa. COeAHHHB TOuKy P
OTpe3KaMH C BepPWHHAMH MHOTOYTOJIbHHKA, [MOJY4HM n TPEYrofb-
HHKOB (puc. 73):

PA\A,, PALA;, ..., PAA.. (1)

MHororpaHHHK, cocTaB/eHHbIH U3 n-yronbHuka A,Ax...A, u n Tpe-
yroJbHHKOB (1), HasbiBaeTcst nupamudot. Muoroyronbuuk A A,...A,

* CeueHHe Napanne/enHnena Ha3HBaeTCsi AMAFOHAMbHLIM, €CJH OHO COMAEPMHT
KaKy10-HHOY1b ero AHaroHalb H 60KOBOe pe6po.

** TlepneHAHKYNSIPHLIM CeUeHHEM HAKJIOHHOM NpH3Mbl HA3LIBAETCH ee ceuerHe
MJI0CKOCTHIO, MepneHuKyISPHOR K GOKOBHM peGpaM H nepecekaiouieil HX.
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Puc. 73. Tupamupa. Muoroyronsb- Puc. 74.
uuk A A2A,..A, — OCHOBauue MHPa-
munn. Tpeyronbunku A,PAs,
AsPAs, ..., A.PA, — 6GoKoBHe rpaHH,
P — pepiinHa nUPaMHAH.

Ha3blBaCTCsl OCHOBAHUEM, A TPEYIOAbHHKE (1) —- Gokosbimu epanamu
nupanMujiil. Touka P HasHBaeTCAd BepwiuHOL THDAMHAL, a OTPe3KH
PA,, PA, ..., PA, — ee 6okoseimn pebpamu. [Tnpamuny c ocHoBa-
uuem A,Ap..A, ¥ BeplinHOH P o6osHauawoT Tak: PAjAy. A, —
K Has3uBaloOT n-yroj:HoH nupamsuioli. Ha pucynke 74 nsoGpaxkeHH
ueTHpeXyroJbHas H WECTHYroJMbHas NupaMuie:. SICHO, YTO TPEyroJb-
Hasl MHPaMHKAa — 3TO TeTPasvAp.

[epnengukyasip, npoBefeHHbI 13 BEPUIHHb MHPAMHABI K IJIOC-
KOCTH OCHOBAHHfl, Ha3mlBaeTcd 8uicorod nupamuan. Ha pucyHke 73
oTpe3oK PH — BhicoTa MHpaMHADL.

ITrowadeto noanott nosepxnocTu nupamuds: HasbBaeTcs cyMMma
noulafaell Bcex ee rpaHelft (T. e. OCHOBaHHA M GOKOBHIX rpaHeft),
a naowadeto 60xk080I nosepxHocTH nupamudel — cymMMa mjoimanef
eL GOKOBBIX rpasef.

OueBHjHO,

suonn=sﬁox+socu‘ (2)

29. Ilpasuabuas nupamuna. [lupamuna rasniBaercs npasuasHod,
ec/li ee OCHOBaHHME — MPaBHJbHLI MHOIOYrCJA5HHK, a OTPe30K, CO-
eAUHAIOIMUA BepILKIY NHPAaMHAbl C LEHTPOM OCHOBaRHA*, sBJfAETCH
ee BhicOTOH (pHc. 75).

Jloka:keM, uTO 8ce 60Kosble pebpa npasureroll nupamudst pas-
Hbl, @ 60KOBble epanu ABAAIOTCA PABHLIMU PABHOGEOpeHHbIMU Tpe-
Y2ONbHUKAMU.

PaccmoTrpum npaBusbHylo nupamuly PA,A,...A, (puc. 75). CHa-
ya/sa JoKaxeM, 4TO Bce GOKOBHe pefpa 9ToH NHpaMHAH PaBHH.

* HanoMHuM, 4TO UEHTPOM NPaBHNLHOTO MHOTOYrOJbLHHKA HAa3WDaeTcs HEHTP
BNHCAHHON B Hero (MM ONHCAHHOA OKOMO HEro) OKPYMXHOCTH.
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JlioGoe Gokosoe pe6po npejacTaBiseT
cofoR runoTeHy3y NpPAMOYrOJbHOIO Tpe-
yroJbHHKa, OJIRHM KaTeTOM KOTOpOro
cayxur pucora PO nupamuan, a apy-
FHM — paAHyC ONIHCaHHOA OKOJIO OCHOBa-
HAS OKpyXHocTH (Hanpumep, GOKoBoe
pe6po PA, — runotedysa TpeyroJibHH-
ka OPA,, B kKotopoM OP=h, OA;=R).
Mo teopeme Tludaropa moGoe Gokosoe

pe6po paBHO AT+ R?, nostomy PA,=
= = PA

= 2=..=1An.
Mu nokasand, uto Gokobnle pebpa
npasuibHofl nupamuan PA,A»..A, pas- Prc. 75.

Hb Apyr Apyry, mosTomy GoKoBHle rpa-
HH — paBHOGejpeHitsle  TPEyroJbHHKH.
OcCHOBaHHA 3THX TPEYroJbHHKOB TaKXKe paBsinl ADYr Apyry, Tak
kak A;As...A, — npaBuIbHLA MHOrOyronbHHK. CienoBaTtenbio, 6o-
KOBble rDaRH paBHH MO TPeThbeMY MPHU3HAKY DABEHCTBA TPEYyrob-
HHKOB, Yr0 H TPe(oBa/oCh JOKa3ars.

BhicoTa 60KOBO# rpaHi NpaBu/IbHOA MHPAMHAH, NpOBeileHHAs H3
e BehlIMHK, HAa3LBaeTCs anodexsi. Ha pucynke 75 otpesox PE —
oflHa H3 wnodem. SlcHo, 4TO Bee anod)eMbl NpaBHJILHOH NMHPAMHAL
paBHR ApyT ApYry.

JloKaxem Teopemy O IIIOWAanH GOKOBOH NMOBEPXHOCTH NpaBHJb-
HOH nupaMmibl.

Teopewya [Miouads Gokosod nogepxLecTu NPaAsubHOB nu-
pamsde ~asHa MOAGEUNEe MAPOL3IBLOEHUR NEPUMETPA OCHOBAHUR HA
anogeny.

JloxaszateaburBo. BokoBoe rpasH UpaBHJIbHOH NMHPaMH-
Ibl - - pauHne paBHOGeAPEHHBbIE TPeYroJIbHHKM, OCHOBAHHf KOTO-
PHIX - CTOUOHH OCHOBaHHS MHPaMHAH, @ BHCOTH DaBHb anodeme.
[nouiass S GOKOBOM MOBEPXHOCTH MHPAMHAB DaBHa CymMMe MPOH3-
BeJcH4il CTOPOH OCHOBAHHS Ha MONOBH-
gy anojemn d. DBuiHOCA MIOXHTENb

-;—d 33 CKOOKM, MOJyuHM B cKoOKax

CyMMy CTOPOH OCHOBAaHHS NHMPaMHAbI,
T. e. ero nepuMeTp. Teopema JoKa3aHa.

30. Yceuennan nupamuaa. Bosbmem
npouapoibHY mupamuly PAAs..A. u
npoBeaeM CceKylLylo mjockocTs B, na-
palliesibHy10 MJIOCKOCTH 0. OCHOBaHHMs TH-
paMKLl H nepeceKaiolylo GoKopbie pes-
pa B Toukax By, Bs, .., B. (puc. 76).
[TnockocTs B pasbupaerT nupamuly Ha
JABa MHOIOrpaHHHKa. MHororpaH;isk, rpa- Puc. 76. YceueHHas nupa-
HAMH KOTOPOro SBJAIOTCA M-yTOJbHHKH MHfa.
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AAy... A, w Bi\By..B. (HuHee W 6epxnee ocCHoBaHus), pac-
M0/I0KEHHBIE B MapajulesbHHIX [UIOCKOCTSIX, H N YeThpexyrodib-
HuKoB A1AyB3B:, A2A3B;Bs, ..., A.A1BB, (6okosvie 2panu), na-
3niBaeTca yceuennoid nupamudoud. OtpeskH ABi, AsB;, ... AnBa
Ha3biBaloTCA 60K0BbIMU pebpamu yCeueHHOH NMHPaMHAH.

YceueHHYI0 NHPaMHAY C OCHOBAHHsAMH A A;...An H B, B,...B,; 0603-
HauawoT TaK: AiA;...A.BB;...B,.

[lepneHaHKynsip, NpoBefeHHbBIH H3 KaKOH-HHOYIb TOUKH OJHOrO
OCHOBaHHsI K INIOCKOCTH [PYroro OCHOBAHHs, Ha3blBaeTCsl 86iCOTOU
yceuenHolt mHpamuanl. Ha pHcyHke 76 orpesok CH — BbicoTa yce-
YeHHOH NMHPaMHJIBIL.

Hoxaxem, uto 6okosete eparu ycewewHod nupamudo. — Tpane-
yuu. PaccMotpum, HanpuMep, Gokosylo rpaus A1A:B,B; (puc. 76).
Croponn Ai1A; u BB, napaajenbHsl, NOCKOAbKY NPHHAA/EXKAT MpS-
MbIM, [0 KOTOPBIM mjockocTb PA A, mepecekaercs ¢ napaienb-
HbIMH NJOCKOCTAMH a W P. JiBe nByrue ctopous AiB, n A.B, 310l
rpaHH He napajjesibHbi — HX [POIOJKEHHs MepeceKaloTcss B TOd-
ke P. lostroMy nasHas rpaib — Tpaneuusi. AHaJOrHYHO MOXKHO J0-
Ka3aTb, YTO H OCTaJbHble GOKOBbie IDAHH — TPaNeiHH.

Yceuennas MHPaMHAa HA3LIBAETCH MPABUALHOLU, €ClH OHA MOJY-
uyeHa ceueHHeM MpPaBHJBHOH MHPAMHIbl MJOCKOCTBIO, Mapa/ie/ibHoR
ocHoBaHHIO. OCHOBaHHSA MPaBH/ILHOH yCeueHHOH NHPaMHAbI — Npa-
BH/IbHbiE MHOTOYTOJIbHHKH, a GOKOBbie rpaHH — paBHOGeqpeHHble
TpameuHH (LOKaXKHTe 3To). BhicoThi 3THx Tpameuuit HasbiBalOTCH
anogemamu.

ITrowadesio 6oxosoi nosepxrocTu ycewennot nupamudo. Ha3biBa-
eTCsi CyMMa moliafei ee GOKOBbIX rpaHei.

Jloka>kHTe CaMOCTOSITeNIbHO CELYIOLLYI0 TeopeMy:

Teopewma. [Miowadse Goxosod nosepxnocTu npasu.ionot yce-
4eHNOU nupamudol pasna nPouU3EEOCHUI0 NOAYCYMMBL REPUMETPOS
ocrosanuil na anogemy.

3AI1AYH

239. OcHoBaHHeM NMHPaMHAbI ABJSIETCst POMG, CTOPOHA KOTOPOro pas-
Ha 5 cM, a ofHa H3 AHaroHajel paBHa 8 cMm. Haliaute 6oKoBhle
pe6pa MHpaMHAbI, ec/IH BLICOTA ee MPOXOAHT Yepe3 TOuKy mepe-
CeueHHsl JHaroHased OCHOBAHHSI H paBHA 7 CM.

240. OcHoBaHHeM NHpPaMHAb SIBJISIETCH NapaNNesorpaMM, CTOPOHEI
KoToporo pasHbt 20 cM H 36 cM, a mowanb pasua 360 cm’. Bu-
COTa MHPAMHJbl IPOXOXHT Yepe3 TOUKy nepeceueHHs JHaroHaien
OCHOBaHHsi W pasHa 12 cm. HaiiguTe miowazs 6okoso#t mo-
BEDXHOCTH MHPaMHAbL.

241. OcHoBaHMEM MHPaMHIBI fBJSETCH NMapaJ/elorpamMm co CTOpo-
Hamu 5 M H 4 M H MeHbliell fuarosansio 3 M. Bricota nupamuau
NPOXOAHT 4Yepe3 TOuKy [epeceyeHusl QHAroHajeil OCHOBAHHS
u pasHa 2 M. Hajiqute niomaab noJiHOH NOBEPXHOCTH mupa-
MHJBL.
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242.

243.

244,

245.

246.

247.

248.

249.

260.

251.

OcHoBaHHeM NHPaMHAW SBJAETCH KBaJApaT, OAHO H3 GOKOBHIX
pebep NepneHAHKYAADHO K MJOCKOCTH OCHOBaHHs. IlnockocTb
60KOBOH rpaHH, He Mmpoxojslleidl uepe3 BLHICOTY NHPAMHIM,
HaKJIOHEHa K MJIOCKOCTH OCHOBaHHA nox yraom 45°. HauGouab-
mwee GokoBoe pe6po parHo 12 cm. Haitgute: a) Bricoty nupa-
MHAN; 6) nuollagb 60KOBOA MOBEPXHOCTH MHPAMHABL. ’
OcHoBannem nupamuanl DABC sasaserca TpeyroibHHk ABC,
y koroporo AB=AC=13 cm, BC=10 cMm; pe6po AD nep-
NeHAHKY/IAPHO K IVIOCKOCTH OCHOBaHHSl H paBHOo 9 cm. Haiiau-
Te mJowaab GOKOBOA MOBEPXHOCTH NMHPAMHAKI.

OcHoBaHHeM nHpaMugsl DABC sipisieTcsl NPAMOYTO/BHBIA Tpe-
yronbadK ABC, y Kotoporo rumoteHy3a AB paBHa 29 cm,
karer AC pasen 21 cMm. Pe6po DA nepnefiiukynsipHo K mioc-
KocTH ocHoBaHHs M paBHo 20 cm. Haiiante miowaznes 60okoBoft
NOBEPXHOCTH MHPAMHABIL.

OcHoBaHHEM NHPaMHABl ABJSETCA NPAMOYTONbHHK, NHAroHalb
Koroporo paBHa 8 cM. IlmockocTH AByx GOKOBBIX rpaHeil mep-
NeHAHKYJISAPHLI K MIOCKOCTH OCHOBAHHSA, a ABe ApyrHe 6oKoBble
rpaHH o6pasyloT ¢ ocHoBaHHeM yribl 30° u 45°. Haiigure mJo-
I{afib NOBEPXHOCTH NMHPAMHJbi.

BoicoTa Tpeyro/ibHOii NHpaMuabl pasHa 40 ¢M, a BblcoTa KaX-
Jloit GOKOBOH rpaHH, NpoBefieHHAs H3 BepIIHHBl MHPaMHIbL,
paBHa 41 cM. a) JokaxuTe, YTO BLICOTA MHPAMHABI MPOXOAHT
yepe3 LEHTP OKPYXKHOCTH, BIHCAHHOH B ee ocHoBaHue. 6) Haii-
JliTe MJIOILAaAb OCHOBAHHS MHPAMHIbI, €CJH €ro nepHMerp pa-
BeH 42 cM.

JlByrpanHble yribl OpH OCHOBAHMH NMHPaMHinl paBHbl. JloKa-
JKHTe, 4YTO: a) BBHICOTA MHPAMHAbl NPOXOAHT Yepe3 LUEHTP OK-
PYXXHOCTH, BMHCAHHOH B OCHOBaHHe; G) BBLICOTHI BCeX GOKO-
BbIX rpaHeff, nmpoBeieHHble H3 BEDIIMHBI NMHPAMHIB!, PaBHBI;
B) mJowmajnb GOKOBOH NOBEDXHOCTH MUPaMHAbLl paBHA MOJO-
BHHe NPOH3BeJleHHs NepHMeTPa OCHOBAHHs Ha BLICOTY GoKoBoft
rpaHH, NPOBENEHHYIO U3 BEPLIHHBI.

OcHoBaHHEM NMHPaMHAbl ABJASETCH TPEYTOJbHHK CO CTOPOHAMH
12 cM, 10 cM u 10 cm. Kaxpasa GokoBasi rpaHb HAaKJIOHEHa K
OCHOBAHHIO fof yriaoM 45°. Haiigure miowanb 60koBoil nosepx-
HOCTH NHPaMHAH.

B nupamuze Bce GokoBrle pe6pa paBHbl MeXay coboit. doka-
3HTe, YTO: a) BHICOTA MHPAMH/bI MPOXOAHT Yepe3 UEHTP OKPyXK-
HOCTH, ONHCAHHOH OKOJO OCHOBaHHs; 6) Bce GokoBhle pebpa
NHPaMHAKL COCTABJSAIOT PaBHBIE YIJIbl C MVIOCKOCTBIO OCHOBAHHS.
OcHoBaHHeM NMHPaMHAb! SIBJASIETCS paBHOGEAPEHHBIH TpeyroJb-
HHK ¢ yriom 120°. BokoBale pe6pa 06pa3yloT ¢ ee BbICOTOH, PaB-
Ho# 16 cM, yranl B 45°. Hafiqure niowagb 0CHOBaHHS NHPAMHHL.
OcHosanuem nupamuasl DABC siBiisieTcst NPAMOYTOJIbHBIN Tpe-
yroJibHHK ¢ runoTeHy3oft BC. Bokosble pe6pa MHpaMHAbl paBHBI
IpyT Jpyry, a ee BuicoTa paBHa 12 cm. Haiaure 6okoBoe pe6po
nupamMuan, ecad BC=10 cMm.
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OcHoBaHHeM mnHpamuan DABC sBaserca papHOGeApeHHHI
Tpeyroabiuk ABC, B kotopom AB=AC, BC=6 cm, Bhcota
AH pasHa 9 cM. H3BecTHO Takxke, uto DA=DB=DC=13 cm.
Ha#izute BbicOTy nUpaMHAbL.

OcHOBaHHeM HHDaMHAH ABAAETCA paBHOGeJpeHHAs TPANeLHs
¢ ocHoBaunAMH 6 cM 1 4 /6 cM u BricoTOI 5 cm. Kaxmnoe 6oko-
Boe pebpo nupamuan paBro 13 cM. Hafizute ee BIcOTy.

B npaBuAbHOMN TPeyronbHOR MHpaMHIe CTOPOHA OCHOBAHHUS paB-
Ha a, BbicotTa pasHa M. Hafinurte: a) 6oxosoe pe6po nupamu-
Abl; 6) NJIOCKHH Yros NpH BepiidHe NMHPaMHAB; B) YroJl Mexay
60KOBLIM PE6POM H MAOCKOCTbIO OCHOBAHWY MHUPAMHAB; T') yroi
MeXKy GoxoBo#i IpaHbIO H OCHOBAHWEM NHPaMHAH; 1) ABYrpaH-
Hufi yTo/1 NnpH 60KOBOM pe6pe MHPaMuAbLL.

B npaBunbHOf TpeyronbHOW NHpaMHAC CTOPOHA OCHOBAHHSA
paBHa 8 cM, a MJIOCKH#A yrosl npH BepuiuHe paseH ¢. Hakmute
BBICOTY MUPaMHIHI.

B npaBuJibHOM yeTblpexyronbHOfi MHpaMHAe CTOPOHA OCHOBA-
HHS paBHa m, a IJIOCKHH yros npu sepuinHe paBeH a. Hakmu-
Te: a) BHICOTY nHpamuam; 6) GokoBoe pe6Gpo; B) yroJ Mexay
GOKOBOH rpaHbi0 H IJIOCKOCTbIO OCHOBAHMA; I') JABYTrpaHHBIH
yron npu 60KoBoM pe6pe MUpaMHAM

BuicotTa npaBHJbHOR TPeyroJbHOH MHPAMHAHL paBHa R, a IBY-
rpaHHH yron npm CTopoHe OocHOBaHMs paBed 45°. Haitgute
NAOWANnb NOBEPXHOCTH MHPaMHABL.

BokoBoe peGpo npaBHJbHOH 4eTHIPEXyroJbHOi nupamMuin o6pa-
ayer yroa B 60° ¢ maockocTbio ocHoBaHks. Hafigute maomans
[IOBEPXHOCTH NHPaMHAb!, eciJH GokoBoe pe6po paBHo 12 cMm.
B mpaBmabHOR weTnipexyroJibHO# NHpaMule CTOPOHA OCHOBa-
HUs paBHa 6 cM, a yroJ HakjJoHa GOKOBOH rpaHm K INIOCKOCTH
ocHopaAus paBeH 60°. Hafinure Goxosoe pe6po mupamMHAHL.
B npasuabHof TpeyroabHo# nupamane DABC uepes 6okosoe pe6-
po DC u sricotry DO nupamuan mposefieHa miockocTsb a. Joka-
Kute, uTo: a) pe6po AB nepneRAHKYJNPHO K IVIOCKOCTH «;
6) nepneHauKyJsp, npoBefeHHH W3 BepmHHH C K anodeme
rpain ADB, sBnsieTcsi mepneHAMKYAspoM K miockoctn ADB.
JlokaxkuTe, YTO B NpaBHJIBHOA TPEYro/ILbHOH NHPaMHAE CKpe-
mHBaomHKecs pe6pa B3aHMHO NepneHAHKyASPHH.

JloKaKHTe, YTO MIOCKOCTh, TPOXOAsilias yepe3 BRICOTY NPaBHb-
HO#l NHPaMHAHN MW BHICOTY OOKOBOM rpaHH, NepHeHAHKYyJIspHA
K IJIOCKOCTH GOKOBOA rpaHH.

B npasuabHofi nupamnafe MABCD Ttoukn K, L u N nexar
ua pebpax BC, MC n AD, KN|{BA, KL|BM. a) Iloctpoiite
ceyeHHe NMHpaMuinl maockocTbio KLN u onpemenurte BuMa ce-
geunnt. 6) Jlokaxute, uTo niocrocts KLN mapaanenabHa mjoc-
koctH AMB.

Hafinute mrowais GOKOBOH MOBEPXHOCTH NpPaBH/bHON INECTH-
YrodbHOR NMPaMHABl, eciH CTOPoHa ee OCHOBaHWHA DaBHa q, a
fomiaab G0KOBOH rpaHH paBHa HJOMIALM CEYEHHN, NMpOBeleH-

HOro uepe3 BepUIHHY MHpaMHAN H 6oabulyl0 AHArOHalb OCHO-
BaHHSA.

265. B npasunbHoit TpeyroabHOil MHpamuie GokoBoe pe6po HaK/IO-
HeHO K IVIOCKOCTH OCHOBaHusl noj yrjiom 60°. Uepes cropony
OCHOBaHHS NPOBeJieHa IIOCKOCTb MoA yraoM 30° K MJIOCKOCTH
ecHoBanus. Halinure mioujajap ceueHusi, ecid CTOPOHA OCHOBA-
yus paBHa 12 cm.

266. OcHoBapseM NHpaMuibl, BHICOTAa KOTOpO# paBHa 2 1M, a Go-
KoBHle pe6pa paBHH APYr APYry, SBASETCH MNPSAMOYPOJBHHK
co ctoponamu 6 am u 8 am. Halinure naomanb ceuerus, npo-
BeJleHHQro uepe3 IHAroHajb OCHOBaHHS NapannenbHO 60KOBO-
My pe6py. .

267. TMupamuna nepeceueHa MIOCKOCThIO, apaliienbHON OCHOBAHHIO.
JlokaxuTe, uTo GOKoBbie pe6pa H BBHICOTa NMHPaMHUAB [AeJAT-
csl 3TON MJIOCKOCTBIO Ha IMpPONOpUHOHANbHHE 4acTH.

268. [liocKocTb, MapajiielbHas MIOCKOCTH OCHOBAHHA NPaBHJILHON
YeTHlpeXyroJbHON NHPaMHUAbl, NEJHT BHICOTY MHDAMHJB B OTHO-
WeHHH 1:2, cunTasm OT BepUIMHH NHpamMuan. Anodema noay-
YelHHONM yceueHHOH nHpamuibl paBHa 4 AM, a miomanb ee
nonHofl moBepxHocTH pasHa 186 am?. Hafinute BHCOTY yce-
YCiHHOA NMHpaMHIBI.

269. CropoHB OCHOBAHMIl MPaBH/IbHOM TDPEyroyibHOH yceueHHOH MH-
pavuan paBHbl 4 IM H 2 aM, a Gokosoe pe6po paBHO 2 AM.
Haiinute BHICOTY M anogemy mupamuabl.

270. OcHoBaHMSIMH yCeUeHHOH NHPaMHJH SBJASIOTCA PaBH/IbHEE TPe-
YroJbHHKH CO CTOpoHaMu 5 cM u 3 cv. OnHo H3 GOKOBHX peGep
NepPIeHAHKYAAPHO K IVIOCKOCTH OCHOBaHus M pasHo 1 cm. Hah-
grre maowaab OGUKOBOH MOBEPXHOCTH YyCEUeHHOH MNHPaMHAR.

§ 3. NPABHJIbHbBIE MHOTOTPAHHHKH

31. Cummerpusi B npocTpaHcrse. B naaHuMmerpun Mbl paccMat-
puBaiu GHUrypsl, CHMMETPHUHBIE OTHOCHTENbHO TOUYKH H OTHOCHTEb-
HO npsiMoil. B cTepeoMeTpHK paccMaTpHBANOT CHMMETPHIO OTHOCH-
TEJLHO TOUKH, NMPAMOH H MJOCKOCTH.

Toukn A M A, Ha3HBAIOTCHA CUMMETPUUHBIMU OTHOCUTEALHO TOH-
ku O (yenrp cummerpuu), ecnn O — cepeHHa OTpe3Ka AA,
(pHc. 77, a). Touka O cuuTaeTcst CHMMETPH4HOA caMofi ceGe.

A a A

a) 0) 6)
Puc. 77.
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Toukn A W A, HA3BBAKTCA CUMMETPUHHLIMU OTHOCUTEABHO NPA-
mod a (oce cummeTpuu), eCld NpsiMasi @ NMPOXOAHT 4epe3 CepelHHy
orpeska AA, u nepneHAUKyAspHa K 3TOMY OTpesky (puc. 77, 6). Kaxk-
Jast TOUKa NpPAMOH @ CUMTAaeTcsi CHMMETPHUHOH camoil cebe.

Touks A U A, Ha3LIBAIOTCS CUMMETPULHbIMIL CTHOCUTEALHO NAOC-
KocTu o (RAOCKOCTb CUMMETpUW), €CJIH MIOCKOCTh o NMPOXOAUT yepes
cepeauHy otpeska AA, M nepneHfHKyJIspHa K 3TOMY OTpesKy
(puc. 77, 8). Kaxpas Touka MIOCKOCTH @ CUHTACTCS CHMMETDHYHOH
caMoit ceGe.

BeeaeM NOHATHS LEHTPA, OCH M INIOCKOCTH CHMMETpPHH (GHIYpHI.

Touxa (npamas, NAOCKOCTY) HA3LIGACTCA ernrpom (0Cei0, NAOC-
KOCTb/0) Cummerpuu ueypst, ecau Kaxoas To4Ka Gueypet CuMMer-
PUHHQ OTHOCUTELbHO Hee HeKOTOpoid Touke Tod e uypoL.

Ha pucyuke 78, a, 6, 8 noxkasanbl uestp O, 0Cb @ U NJOCKOCTb &
CHMMETPHH NpAMOYrOibHOTO napajjenenunena. Purypa Momer
¥MeTb OJHH WJH HEeCKOJNbKO LEHTPOB CHMMeETpHH (Ocell CHMMETpHH,
nockocTedl cummetpun). Hanpusep, Ky6 uMecT TONLKO OAMH LEHTD
CHMMETDHH K HECKOJILKO OCell M miocKocteii ¢iivmerpuu. Cyuiectsy-

Puc. 80.
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10T Gurypsl, uMeoulHe GECKOHeYHO MHOTO LEHTPOB, oceil Wil mJoc-
KocTeit cumMerpuu. Tlpocrefimivy u3 Takux uryp ABJIAKOTCA Nps-
Masi ¥ nJaockocTb. Jlio6ad Touka [MJIOCKOCTH fAB/SieTCA ee UEHTPOM
cumMetpui. JlioGast nupsimas (nJ10cKoCTs), NeprneHauKyasapHas K AaH-
HOI MJIOCKOCTH, SIBASIETCs €8 0Chir (In1ockocThio) cummerpun. C apy-
rofi CTOpOHbLI, CyliecTBYIOT QUIYPhl. He HMCIOIIHC LCHTPOB, oceld UM
njaockocte# cumMeTpHd. Hanpuyicp, Terpasiap e UMeeT HHE OJAHOTO
lleHTpa CHMMETPHH.

C cummerpHeli Mbl 4acTo BCTPeYaeMmcsl B [IPUPOAE, APXHTEKType,
TexHHKe, ObiTy. Tak, MHOrHe 34aHHS CUMMCTPHUYHBI OTHOCHTEJIbHO
MJIOCKOCTH (puc. 79), HeKoTOpble BuIbl JeTajiedi MMeloT OCb CHM-
Mmerpuu. ITouT Bce KpucTasibl, BCTpeyawiluecs B MPHPOLE, KMEIOT
LUEHTP, OCb WJAH NJaocKocTb cuMMerpun (puc. 80). B reomerpuwr
UEHTP, OCH H MJIOCKOCTH CHMMCTPUH MHOTOFPAHHMKA Ha3biBalOTCs
9NEMEHTAMU CUMMETPUL 3TOTO MIIOTOIPaHHKKA.

32. lMoHATHe fAPABHABHOrO MHOTOTPAHHHWKA. Brillykaud MHOrO-
rPaHHUK HA3biBAETCSl NPABUAbLHbIM, CCJIH BCE €r0 TPAHM -— PABHh
NpaBUIbHLIC MHOTOYTOJbHHKH M, KPOME TOTO, B KaX0# €ro Bepuuk-
e CXOAMTCS OJAHO M TO e uuciao pebGep. IlpumepoM npaBusbHOTG
MHOTrOrpaHHKKa siBasiercss Ky0. Bce ero rpaiu — paBHble KBaAparbi,
H K KaX10H BeplIKHe CXOAsITCA Tpu pebpa.

O‘{QBP{,IIHO, BCC peﬁpa NPpardIbHOC0 MHOPOTPATHAKA aBHbI npyr
Apyry. MOXHO A0K&#34TL, 40 PABHLL TAKXKE BCC JABYTpRAHbIC YIVbI,
cofepaKailie A8e rpasn ¢ obluM pebOpoM.

JloKakeM, UTO He CYWCCTEYST NPABUALHOCO MHOLOSPUHHUKA, 2pa-
HAMU KOTOPO20 ABAAIOTCS NPASUALHLLE WECTUYSOAbHUKU, CeMUY2ONb-
Huku u goobuje n-yeonsnuku npu n>=6. B camom fese, yroa npa-
BW/ILHOrO f-yrojbHuKa 1pu n>=>6 He MeHbwe [20° (o6bAcHuTe nO-
veMy). C Apyroit ¢Topoiisl, LPH Ka>KROH BepliMHE MHOTOTpAHHMKA
MOJIKHO GLITh HE MeHee TpeX IauCkidX yraon. [lostomy ecau 6nl cy-
11eCTBOBAJ NPaBUJLHbIL MHOFGFPaHHUK, y KOTOPOro rpakH — mpa-
BUJbHbIE 1-yTOAbHUKHK NPH 1 226, TO CyMMa IVIOCKHX YIVIOB NPH KaX-
JIOH BeplUHHe TAKOro MHOrorpaHHuka Obi1a Obl He MeHble YeM
120°-3=360°. Ho 3TO HeBO3MOXXHO, TaK KaK CyMMa BCeX NJIOCKHX
YyIJIOB 1P KaXAOH BepIlUHHE BLINYKIOr0 MHOrOrpaiHHKa MeHblue
360° (m. 25).

[To 9Toit e npuuyuHe Kakias BepLlila [IPABUJABHOrO MHOTO-
IpaHivKa MOMeT ObiTb BEPWHHON JNHGO TPeX, YETHIPEX HAM [ATH
PABHOCTOPOHHUX TPeyroJbHHKOB, NHOO Tpex KBaj/paToB, JAHOO Tpex
HPABUJ/IbHBIX TATHYIOJAbLHUKOB. ﬂperX BO3MOXHOCTEH HeT.

B cooTseTcTBuH € 3THM MNoJydaeM cjeiyiollue TpaBUbHLIE
MIIOTOTPAHHHKH:

[Tpasunvueii TeTpasdp* (puc. 81) cocrtaBncH U3 ueTbipex paBHO-

* Mpr pasauuaeM NpaBuabHBI TeTP23AP U NPABUALHYIO TPEYrONLHYIO BUPAMHUAY.
B orauyde OT NpasuAbHOro TeTpa3apa, Bce pebpa KOTCIOrO pasHH, B NpasUAbHOR
HjpeyvoanHoRt nupamMune 6okossie pe6pa pasusl ApYT APYTy, HO OHH MOTYT GHTbL He
jronind pe6paM OCHOBAHUA MHUPAMUILL
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Puc. 81. Puc. 82. Puc. 83.

CTOPOHHHX TpeyrosbHHKoB. Kaxknas ero BepuinHa sIBJSIETCA BEpIIM-
10# Tpex TpeyrodbHukoB. ClleoBaTe/IbHO, CyMMa MJIOCKHX yTJIOB MpH
¥aXJ0M BepuiHHe paBHa 180°.

Hpasuronoid okTasdp (puc. 82) cocraBieH 13 BOCbMH DaBHO-
“TOPOHHUX TpeyrosbHHkcS. KaXnas BepuinHa OKTasApa siBaseTcs
BeDLUIMHO# ueThipex TpeyroJbHHKoB. CrejloBaTeahHO, CyMMa MJIOCKHX
yrioB Tipu Kaxjo#t BepiuuHe pasHa 240°.

Mpasusensil uxocasdp (puc. 83) cocrasiled W3 ABajuaTH pas-
HOCTOPOHHHX TpeyroJbiinkoB. Kaxaas BeplinHa Hkocasjipa spjiser-
Cft BepLUKHOH NATH TpPeyroabHHKOB. Clle/loBaTe/bHO, CyMMa MJIOCKHX
yraoB npu Kaxjofi BepirnHe pasHa 300°.

Ky6 (puc. 84) cocrariieH u3 wiecTs kBajApaToB. Kaxpaasi Bepuin-
#a Ky6a sBAsieTcss BepilMHOM Tpex KksaxpaTos. CiejoBaTesibHO,
cyMMa MJOCKHX YIVIOB (IDM KaXXJoil BepiiHe pasHa 270°.

Mpasuivnoi 0oderuydp (puc. 85) cocraBien H3 ABeHaAlUATH
npaBuJbHLIX NATHYroMbuikoB. Kaxaas BeplinHa JoneKasapa fBAA-
€TCsi BeDUIMHOA TpeX NPABHJBHHIX nATHYrodbHuxos. CaeloBaTesb:
HO, CyMMa MJIOCKHX yrJIoB MpH Kaxioit BepluuHe paBHa 324°.

Jpyrux BHAOB NPaBUILHLIX MHOrOTDaHHHKOB, KPOMeE Mepeuucien-
HbIX MATH, HET. )

33. BneMeHTH CHMMETPHH MNPABAJLHBX MHOTOrPaHHHKOB. Pac-
CMOTDHM 3/I€MEHTH CHMMETPHH MPaBHJIbHLIX MIOIGIPaHHHKOB.

MpasuabHBil TeTpasAp lie HMEET LEHTPA CHMMLTPHUR.
IMpamasi, OpPOXOAsILasi uePe3 CepeldHHEl JBYX IPOTHBOMOMONHHX

Y1

Puc. 84. Puc. 85.
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Puc. 86. Puc. 87.

pebep, sABJAsieTca ero ocblo CHMMeTpHH. [TiocKocTh @, mpcxoasias
yepe3 pe6po AB nepneHAuKy/sPHO K NPOTHBONONOXKHOMY peGpy CD
npaBuabHoro Terpasapa ABCD, sBasieTcsi MIOCKOCTBIO CHMMETPHH
(pitc. 86). [NpaBuAbHHIA TeTpasap HMEET TPH OCH CHMMETPHHU H LIECTb
NJI0CKOCTER CHMMETDHH.

Ky 6 uMeer OJMH UEHTP CUMMETPHUM  TO'IKY lepeceyeHHus ero
puaronanei. IipsMele @ ¥4 b, upoxoAsiliye COOTBETCTBEHHO 4epes
HEeHTPhl NPOTHBOMOJOXKHBIX rpaHed H cCepejMibl JABYX IPOTHBOMO-
JIOXKHEIX pebep, He MpHHajJCXKAaLHX OAHCH rpaHH, SIBJASIIOTCA €ro
ocaMH cuMMmeTpun (pHc. 87). Ky6 umeer jieBATb Ocell CHMMETDHH.
Bce ocu cHMMeTpHHM NPOXOAAT Ueped UEHTP cAMMETPHH. T10CKoCTEI
CHMMeTDHH Ky6a fABJseTCA MIGCKOCTb, NMPOXOJALLAA depe3 JIOGbic:
aBe ocH cHMMeTpuu. Ky6 nmeeT eBATH NMIGCKOCTEH CHMMETDHH.

MNMpasunbHbit okTasap (cM.puc. 82), 1pacuAbHHE
HKocasap (oM. puc. 83) W npaBuJAbLIIBHA JoJeKasxp
(cM. puc. 85) UMEIOT LEHTP CHMMETPHH M HECKOJBKO OCei H TI0CcKoC-
Te# cumMeTpHH. [lonpoOy#HTe Mo/CUMTATh HX BHCJO.

TMIPAKTHYECKHE 3AJIAHHMS

271. Ha pucynke 88 uzo6pakeHa pa3BepTKa NMPaBHABLHOrO TeTpasi-
pa. [lepepucyiite ee Ha nOTHHA JUCT Gymaru B 60JIblUeM Macii-
Tabe, BhIpeXKbTe Pa3BepTKy H CKJIeiTe H3 Hee TeTpasip*.

272. Ha pucynke 89 wu3o6paxxeHa pa3Beprka KyGa. [lepepucyfire
ee Ha NJOTHBIA JHCT 6yMarn B GoJjibliieM MacliTabe, BHpeXbre
pasBepTKy H CKJefiTe H3 Hee KYG.

273. Ha pucyHke 90 H3o6paxkeHa pa3BepTKa NPaBHJLHOIO OKTa3/pa.
INepepucyitTe ee Ha NIOTHLIA JAHCT GyMard B GOJblIEM MAcCLUTa-
6e, BHpeXbTe Pa3BepTKy H CKJIeHTe H3 Hee OKTa3Ap.

¢ Ipn BHpe3aHHn pa3BepTKH caesiafiTe HeoGXonHMble MPHITYCKH A5 CKACHBAHHS.
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Puc. 88. Puc. 89. Puc. 90.

Bl e

274.

273.

276.

277.

278.

279.
280.
281.

7c

Puc. 91. Puc. 92.

Ha pucynke 91 usobpakeia pacreprka 1PABHIBHOrO J0Je-
kasapa. [lepepHcyiiTe ee Ha nMooTHLIA AMCT GyMaru B GoJibileM
macuiTabe, BeIpeXXbTe PA3BEPTKY M CKJ/EHTE M3 Hee A0AEKa’Ap.
Ha pucynke 92 uso6paKeHa pa3BepTKa I11PaBWJILHOIO HKOCA-
sapa. Ilepepucyiite ee Ha maoTHbIH nucT GyMard B GoJblieM
maciwitabe, BbipeXbTe Pa3BepTKy H CKJ/eHTe U3 Hee MKOCAIAP.

BOMPOCHI U 3AKAYHU

CKOJIbKO LEeHTPOB CHMMETPHH HMeeT: a) napasiiesefnunesn;
6) npaBu/bHas TpeyrojbHas MpH3Ma; B) ABYTP2HHbIH yroua;
r) OTPE30K?

CKxonbKO OCeil CHMMETDHH HMeeT: a) OTPe30K; 6) NMpaBHJIbLHbINA
Tpeyro/ibHHK; B) Ky6?

Cxo/bKO MNJIOCKOCTEH CHMMETPHH HMeeT: a) NpaBujlbHas ue-
ThipeXyroibHasi NpH3Ma, OTJuuHas OT Ky6Ga; 6) NpaBH/bHaAs
4eTbIPeXyroJbHasi MHPaMHAA; B) NPaBHJAbHAs TPeyrojbHasi NMH-
pamuaa?

Haitante yron mexay asymsi 1uaroHa/lsiMH rpaHeit ky6a, ume-
IOIHMH OGIUHHA KOHell.

Pe6po ky6a paBHo a. Haiinute naowanb cedeHus, npoxoas-
Llero 4yepe3 AHaroHajlH ABYX ero rpaHei.

B ky6e ABCDAB,C,D, #3 BepmnHn D, npoBemeHbl AHaro-
Hanu rpadedi DiA, DiC u DB\ H KOHUbI HX COeJMHEHH OTpe3-
Kamu. JloKaxure, yTo MHororpaHHHK D;AB,;C — npaBHJIbHHHA

Terpasap. Hafinure ortHoweHne nJiowanefl nosepxrocTeidl Ky6a
H TeTpasnpa.

982. Hafnnte yroa mexay asyms peGpaMi NpaBHIBHOTO OKTa3Apa,

KOTOpble HMEIOT O6LLYyI0 BepLIHHY, HO He NpHHALIeXaT ORHOA
rpaHi (cM. puc. 82).

283. B npasunbHom TeTpasape DABC pe6po pasHo a. Hafmurte

Mo aAb CeyeHHsl TeTpasApa MJIOCKOCTbIO, IPOXOAsiied yepes
uentp rpauu ABC: a) napasnensHo rpaud BDC; 6) nepneniu-
Kyaspuo K pebpy AD.

284*. Ot Kax<10# BepLIHHbI MPaBHJbLHOrO TeTpasapa ¢ pe6poM 2 oT-

CeKaloT mnpasBW/blibiii Terpa’ap ¢ pebpom 1. Kaxasa ¢urypa
NOJIY4HTCH B pe3ysbTarte?

285. JlokaxkHTe, UTO B NMpaBHJIbHOM TeTpasJApe OTPE3KH, COeLHHSIO-

UiHe LEHTPbl TpaHcH, paBHLI APYr APYry.

286. B npasu.abHOM TeTpasape i — Bhicota, m — pe6po, a n — pac-

CTOsiHHE ME@X/y LeHTPaMHu ero rpaHed. Buipasure: a) m uyepes
h; 6) n uepes m.

287. PeGpo npaBHJbHOrO OKTa’japa paBHo a. HaiiauTe paccrosinue

MeXAy: a) JABYMS ero [POTHBOMOJNOXHBLIMH BepPUIHHAMH;
6) neHTpaMHu AByX CMeXHbIX IDaHeil; B) MPOTHBOIOJIOXKHbBIMH
rpaHsAMH.

BONPOCHI K FJIABE 111

1. Kakoe HanMeHbllee uuc/io pe6Gep MOXKET HMCTb MHOTOrDAHHHK?
2. Tipusma umeer n rpaHed. Kakoit MHOroyronbHHK JIeXHT B ee

OCHOBAHHH?

3. flBasierca Ay npH3Ma MPSIMOH, ecd ABe ee CMeXHble GOKOBHE

rpaHy NeprneHanKyasipHbl K [4OCKOCTH OCHOBAHHA?

4. B xakoii npusMe GokoBbie peGpa mapaefbibl Ce BbICOTE?
5. fBadercs an 1pu3ma NpaBUALHOH, ecan Bce ee pe6pa paBHH

apyr apyry?

8. Moxer sin BricoTa OHOH H3 GOKOBBLIX rpatieil HaKJOHHOM MpHu3-

Mbl IBJSITbCA H BBICOTOH NPH3MBbI?

7. CywecTByer a1 npusMma, y Koropoi: a) Gokosoe pe6po nep-

NEeHAHKYIAPHO TObKO OJHOMY De6pY OCHOBaHHSA; 6) TOMLKO OA-
Ha 60KOBas TrpaHb nepreHAxKy/IsipHa K OCHOBAHHIOP

8. IlpaBuibuan TpeyroibHas Mnpu3Ma pas36HBaeTcsl MJA0CKOCTbIO,

NpoXoAsilici yepe3 cpeiHHe JHHHH OCHOBAHHH, Ha ABe MpPU3-
Mbl. Kak oTHocATcA mnuouiaad GOKOBBIX MOBEPXHOCTER 3THX
npusm?

9. Byner nn nupamMuiaa npaBHILHOMN, eciH ee GOKOBHMH rpaHSAMH

ABJISIOTCH NPaBHJbHbIE TPEYTrOIbHHKH?

10. CxonbKo rpaHeit, meprneHAHKYMsIPHBIX K MJOCKOCTH OCHOBAHHS,

MOXET HMeTb NupaMHiaa?

11. Cy:iuecTByeT JIH UeThiPeXyroJbHas MHpamuia, Y KOTOpOil mpo-

THBOIMOJIOXKHbIe GOKOBbiE TDAHH MepNeHAHKYJAsIPHBl K OCHO-
BAHHIO?
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12.

13.

4.

288.
289.
290.

291.

292,

293.

294.

295.

296.

7R

Moryt au Bce rpaHH TPeyrojbinfd NHPaMHAB OHTb MPSMOY-
rOJIbHBIMH TPEyroJbHHKaMH?

MoXXHo JIH U3 KyCKa NPOBOJIOKH AJHHOM 66 cm H3rOTOBHTb Kap-
KacHy|0 MOJAe/Jb NPaBHJBLHOH YeThiPeXyrobHOA MUPAMHIAB CO
CTOpOHORA OCHOBaHHA, paBHoft 10 cm?

Ha kakne MHOrorpaHHHKH pacceKaeTcs TpPeyrojlbHasl Mpu3Ma
MJ0CKOCTbIO, IPOXOAsILeH uepe3 BepIIHHY BepXHEro OCHOBaHUs
M NPOTHBOJIEXKALULYIO eH CTOPOHY HHXHEro OCHOBaHUs?

AOMNOJIHUTEJNDbHLIE 3ANAUYH

JlokaxkuTe, UTO UHC/IO BepIIHH JI0GOH NMPH3MH UETHO, a YHCJIO
pe6ep KpaTHO 3.

JlokaxwuTre, 4To mnJoIllaAb MOJHOH NOBEPXHOCTH Ky6a paBHa
2d*, rae d — AuaroHa’b Ky6a.

Yron Mexnay AHaroHajblo OCHOBaHHA MPSMOYro/ibHOro mapas-
Jesienuneja, paBHOR [, W OJHOH H3 CTODOH OCHOBaHHA pa-
BeH @. YroJ MexXAy 3TOH CTOpOHOH H AHAroHa/bLI0 napaiie-
Jenuneaa pased 6. Haliante naouianp 6okoBoil 10BEPXHOCTH
JNaHHOTrO napaJijieslenunesa.

B npamoyronbHoM napadsenenunene AHaroHasb, papHas d, 06-
pasyer ¢ MJIOCKOCTbIO OCHOBAHHS yrod ¢, a C OfHOA H3 CTO-
poH ocHoBaHWA — yroa 0. Hailiaurte miowaap 60koBoOi mosepx-
HOCTH napaJiejenunena.

B npaBuiIkHON 4eTLIPEXYTOMbHON NpH3Me CTOPOHA OCHOBAHHA
paBua 6 cM, 6ckoBoe peGpO paBHO 8 cM. Haljnm'e paccros-
vHe OT CTOPOHH OCHOBaHMA IO He nepeceKaloilelf ee gHaroxanm:
NPH3MBL.

B. IDasHbHOH ueTnipexyroibaoil npuime ABCDAB\CiD, nu-
aronasn B,G n DB s3aumHo neprnenauxyasipusl. [oka-
HKHUTE, 4TO yroa Mexay duarouansmu A,C u B\D apusmu pa-
Ben 60°.

[MpaBuabHast ueThlpexyrosbHasi [MpH3Ma llepeceyeHa MJoc-
KOCTblO, cojepiKailledl ABe ee axaronand. [liouaab nonyuel-
HOTO ceueHHst paBHa Sp, a CTODOHA OCHOBaHUsl paBHa a. Bui-
YnC/AKTE MJIOLAAb GOKORO#H I0BEPXHOCTH MPH3MbI.
OcHoBaHHeM HaKJoHHoro mnapaanenenunega ABCDAB,C\D,
apnserca pom6. bokosoe pe6po CC; cocraB.iieT paBHHE YIJbl
co cTOpoHaMH ocHoBaHus CD wu CB. [lokaxwure, uToO:
a) CCy L BD; 6) BB,D D — npsimoyroabhuk; 8) BD L AA,Cy;
r) naockocth AA,Cy u BB,D, B3auMHO reprneHAUKYIAPHH.
BhicoTa npaBusbHOM TpeyrosbHOH mnpu3Mbl pasHa h. [laoc-
KOCTb @, MpoBeJeHHas uepe3 CPefHIOn JHHHIO HHXHEro oc-
HOBAHHA H MNapaJJleslbHyl0o e CTODOHY BepXHero OCHOBaHH4,
COCTaB/AACT C MJIOCKOCTbIO HHXKHETrO OCHOBAHHSI OCTpBIil JBY-
rpaHHbiil yroa . HaiiarTe naowans ceueHusi, o6pa3oBaHHO-
ro 110CKOCTHIO Q.

297.

298

299.

300.

301.

303.

304.

305.

306.

307.

308.

OcHoBaHHeM TpeyronbHOM MPHIMbI ABCA\B\C, sBnsietca npa-
BUJIbHH# Tpeyroabiuk ABC, BD — BuicoTa 3Toro TPEYroJbHH-
Ka, a BepuiHHa A, TpPOEKTHpyeTcA B ero ueHtp. Jokaxure,
uto: a) A\BD L AAC; 6) AA,0 1 BB\C; B) rpaub BB,C,C —
P;IMOYTOJNbHHUK.

OcHoBaHueM napanfesienunefa ¢ GOKOBBIM pe6pom b sBasCT-
Csl KBaJpaT €O CTOPOHOR @. OfHa M3 BePLIHH BEPXHEro OCHO-
Baliusl paBHOYAa/leHa OT BCeX BepIUHH HHXKHEro OCHOBAHMUR.
Hafiqute naomase nonHok TIOBEPXHOCTH MNapaJuiesenune,ia,
Hatizure Bbicotry npasuabHoili TPeYroibHOoH MHpPaMuAbl, ecCJiH
CTOpOHA OCHOBaHWSA paBHa m, a IJOWAAb GOKOBOI MOBEpX-
HOCTH BABO€ GOJbllie MJOILaZH OCHOBaHHA.

B npasuabrof TpeyroasHoi nupamuge DABC Touk E,FuP -
cepeaunnt cropod BC, AB w AD. Onpezenute sz ceyeHus,
POXOASAIIETO uePe3 3TH TOYKH, H HalNHTe ero mJowanb, ecils
CTOpOHA 0CHOBAHMS MHPaMHAbl paBHa ¢, GOKOBOe peGpo par-
HO b.

Jleyrpaunuiit yron npu Gokosowm pedpe NMpaBHILHON Tpeyroo-
Ho#t mupamuan DABC pasen 120°. PaccTosiHue oT BepUHH 5
Ro Gokosoro pe6pa DA pasro 16 cm. Haiigure anogdemy
UPaMHABL.

OcuoBanucy nUpaMuin sBAseTCS napas/ielorpammM Co CTope -
HaMd 3 cm k7 ¢M ¥ 01HO# M3 QuaroHavieit 6 cm. BricoTa MHE-
MUAB TPOXOAHT uepe3 TOYKY mepeccychiss AHAroHaNel oc-
HOBaHWA W pasHa 4 cM. Hafinute Gokosre pebpa nupa-
MHB.

OcuoBannem nupaMuabl sBasercs pom6. [lBe 60KOBbie rpauy
NMepMeHAHKYAAPHI K TIOCKOCTH OCHOBaHKA H 06DA3YIOT ABY-
rpanHblil yroa B 120¢, a aBe apyrue 60KoBbie Tpali HaKJoHe-
Hbl K MJIOCKOCTH OCHOBaHHA non yraom B 30°. Haiizure nao-
Ulafb MOBEDXHOCTH MHPaMHALI, €ClH eC BhicoTa pasia 12 cx.
B npaBuabHoit HETBIPEXYTObHON MUPaMUA: IIOCKHH Yroa rpe
BepiuHe pased 60°. JlokaxKuTe, uTo ABYrpaHHbI YrOoJl MeXay
GOKOBOH FDaHblO K OCHOBAHHEM NHDPAMHAN BABOE MeHblle
ABYrpaHHOro yrja npu 60KoBom pe6pe.

NpaBHJbHON YeTHIPEXyro/bHOH NMHPaMHIe BHICOTA paBHa h,
N7IOCKHI yrot npu BepliHHe paseH c. Hafiaute miaowanb 60-
KOBOH MOBePXHOCTH MUpaMHAbL.

BbicoTa npasnibHOil ueThipexyroabHOI nupaMuael paBHa h 4
COCTaBJIAET Yrosl ¢ C MJIOCKOCTbIO GokoBO# rpanu. Hafizute
N0l aAb NOJHIOH MOBEPXHOCTH MHPAMH/MI.

B npasunbnoii nupamuge MABCD AM=b, AD=—aq. a) Ile-
CTPOHTE CeYeHHe MHPaMHAb MIOCKOCTBIO o, POXOASLLEH yepes
Auaronans BD ocHoBaHuA napaJitenbHo pe6py MA, n nafipute
naowanb cedeHusi. 6) Jlokaxure, uto Touku M u C paBHOyna-
JIEHbl OT IIOCKOCTH ol

OcHoBanuem nupaMHibl sBAsieTCS pomM6 co cTopoHoit 5 cM u
MeHblleR 1HaroHanbio 6 cM. Bricora mupamuas, paBHas 3,2 cm,
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309.

310.

311.

312,

313.

314.

315.
316.
317.
318.

319.

MPOXOAHT uepe3 TOUKy repeceyeHHsl AuaroHaJeit pom6a. Hah
JIATC BBICOTHI rpaHeil MHPaMHUABL.

OcHoBauneM TNHpPaMUALl C DPAaBHBIMH GOKOBHIMH pe6paMu siB-
JsieTcsl MpSIMOYTrOJMbHUK co cTopoHamu 6 am u 8 aM. Bricora
nupamuinl paBia 6 am. Haiigute nuowlanb ceuenus, npose-
JIEHHOTO uepe3 MEeHbLIYI0 CTOPOHY M CepPellHY BhICOThI.

B nmupamuge DABC pe6po DA neprneHRHKYJSIPHO K IJIOCKOCTH
ABC. Ha#igute naouwanb GOKOBOH MOBEPXHOCTH MHPaMHABL,
ecau AB=AC=25 cm, BC=40 cm, AH=8 cm, rae AH —
BBICOTA MHPAMM/[IBI.

OcxoBanuem nupamuanl DABC siBnfieTcsl TpeyroJbHHK CO CTO-
poiamu AC=13 cM, AB=15 cm, CB=14 cm. BokoBoe pe6po
DA nepneHauKynAPHO K MJIOCKOCTH OCHOBAHHA M paBHO 9 cM.
a) Ha#gute naowanb noaHON noBepxHOCTH nupaMuis. 6) o-
Ka)cuTe, uTO OCHOBaKHHE MePNeHAHKY/Ispa, MPOBEACHHOIO H3
BeplUHKbl A K MioCKOCTH rpadd BDC, neXur na BbicoTe 3TOH
rpaHu, u HaillliTe MJIHMHY 3TOrO MepMeHHKyaapa.

B npaBuabHO#l n-yroJbHOH nHpamuje 6OKOBble FPaHH COCTaB-
JISI0T € MIOCKOCTBIO OCHOBaHHA yroa ¢. Hahaure Tanrenc yraa
MeXIY NJOCKOCTbIO OCHOBAaHHUA M GOKOBbiM peGpoM.

CropoHbl OCHOBallHii NPaBHAbHOH TPEYrosbHOH yCeueHHOH MH-
pamuab paBubl 12 am u 6 oM, a ee Bbicora | am. Haiiaure
naowaab 60KOBOH 110BEPXHOCTH MHPaMHIBL.

B npaBu/sHOM u€THIPEXYrONbHOR yCeueHHOH INHpAMHIE BBICOTA
paBHa 63 cM, anodpema — 65 cM, a CTOPOHH OCHOBAHHH OTHO-
cATea Kak 7:3. HaliquTte CTOPOHB OCHOBAaHME NMHPaMHUABL
JloKax<ute, uTO UEHTPLI TPalei NPaBUALHOTO OKTa3Apa ABASIOT-
cAl BepIUIMHAMH Ky6a.

IlokaxXuTe, UTO LEHTPH rpakeil MPaBUJAbHOrO TeTpasipa ABASA-
I0TCSl BepUIMHAMH [PYroro MpaBHJILHOTO TeTpasfpa.
JlokaxuTe, 4TO UEHTPbI rpaHeil Ky6a SIBIAIOTCA BepiHHAMH
NpaBUJBLHOTO OKTa31pa.

JlokaXuTe, 4TO CymMMa ABYTPAHHOTO yIria MPaBHJIbHOrO TeTpa-
31pa W [BYrPaHHOro yria MPaBHJIbHOIO OKTa’aApa pas-
Ka 180°

CKOJbKO MJAOCKOCTEH CHMMETDHH, MPOXOAfLIKX Yepe3 AaHHYIO
BEpILHHY, HMeeT NPaBHJbHLIK TeTpasap?

Fnasa IV
BEKTOPb! B MPOCTPAHCTBE

§ 1. NOHSITHE BEKTOPA B NPOCTPAHCTBE

34. MousTne BekTOpa. B Kypce MIaHMMETPHH Mbl NMO3HAKOMHJHChH
¢ BEKTOpPaMH Ha MJIOCKOCTH M AEACTBHSIMH Hal HHMH. OcHOBHble 110~
HATHS 1S BEKTODOB B NMPOCTPAHCTBE BBOLATCH TaK Xe, Kak H 143
BEKTOPOB Ha IJOCKOCTH. )

Orpe3ok, 04 KOTOPO20 YKAZAHO, KAKOU U3 €20 KOHYO8 CuUTaeT-
CA Ha4aAOM, G KAKOL — KOHUOM, Hadvisaercs eextopos. Hanpas-
JeHHe BEKTOPa (OT Hauana K KOHIly) Ha PHCYHKAaX OTME4aeTcs CTpel-
kofi. Jlio6asi Touka MPOCTPAHCTBA TaKXKe MOXET paccMaTpHBaThCd
Kak BeKTop. TaKofl BEKTOp Ha3bIBAETCS HYAEEbLLM. Hauano u KoHel
HyJIeBOrO BEKTOPA COBMA/AIOT, U OH HE HMEer Kaxoro-au6o ornpeje-
JIHHOTO HAMPABJICHHS. Ha pucynke 93, a H306paKeHbl HeHYJIEBbi€

BekTopsl AB 1 CD u HyneBoil BeKTOp TT, a ua pucynke 93, 6 — He-
HyJleBble BEHTOPBI a, b u ¢, umeromue oblee Hauano. HysieBo# Bek-
TOp 0603HauaeTcst TAKXKe CHMBOJOM 0.
Haunon HCHYALBO20 sextopa AB nasbiBaeTcsl AJIHHA OTPe3Ka le.
s 1
Iauna Bektupa AB (Bekrtopa a) 0Go3HauaeTCsi TakK: |AB} (lal ).

JlArHA HyJIeBOrO BEKTOpa CuHTaeTcs pasuoit Hymo: |0]=0.
IlBa ieHyseBHX BEKTOPA HA3bIBAIOTCSH KOAAUHCAPHbLMU, CCAH ORH
JleXkaT Ha OJHOH NPAMOK HJIHM Ha MapaJsifie/bHbIX MPAMbIX. Ecaun nBa
—> —

HeHyJieBuX Bektopa AB n CD xonnuueapHbl M eC/IK NIPH 3TOM JYYK
AB w CD conanpaBaenn, To BekTopsl AB H CD HaswIBalOTCH C€O-

N K
B
- 3
b
. [
", E}—t— D
a ////’
a) 3) A B
Puc. 93. Puc. 94.
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HanpasieHHbiMuU, a €CJH 3TH JIYUH He siBJAIOTCA COHaNpapas«HHLIMH, TO
— —

BekTOput AB u CD Ha3uBaloTcs NPOTUBOROACHHO HANRDU < ACHNOIMLL.
Hynepoit Bextop ycnosumes cuntats COHZMIPABJEHHBM € JOGbLIM

BekTopoM. 3anuck a4 1b o6osHauaer, uTo Bexrtopwi G u b CcOHanpas-

JICHb, @ 3aMHCb ¢4 }d — uTO BEKTOPH ¢ H d HPOTHBONONOKHO Hai-
passensl. Ha pucynke 94 uzobpaxen mapaaacienined. Ha stom pu-
— — - —» —

— —
cynke AM44DK, ADAEK, AB4{DC; sexropr AD & AM e ssas-
IOTCA HH COHANpPaBJIEHHBIMH, HH MPOTHBOMOMOXKHO HalPusIeHHbIM M,
T4K KaK OHH He KOJHHEAPHBI.

H3yuas BekTOpH Ha MIOCKOCTH, Mbi OTMCHAJ/H, UTO MHOI'He dH3r:-
HECKHE BEIHUMHBI, HANpHMep CcHja, MepeMew:ciie, CKOPUCTb, ABJS -
10TCH BEKTODHBLIMH BeHUHHaMH. [Ipu usyueny;. SJIEKTPHUECKUX H Mar-
HHTHHX fIBJIEHHH MOSIBJAOTCST HOBbiC TIPHMeL! BEKTOPHLIA BEJTHIHE.
dnexTpuueckoe mose, cosgaBaemoe s NPOCTPLHCTBE 3apsinaMu, Xa-
PaKTepusyercs B KaAOR Touke mpocTparctaa BEKTOp.M Hampsi-
KEHHOCTH 5JeKTpHueckoro noas. Ha pucynke 95, g 11306paxKedr!
BEKTOPL! HAMDSIXKEHHOCTH 3J1€KTPHIECKOTO 05 MONOKHTEIBHOIO T0-
uyeyHoro 3apsna.

DNeRTpiUeCKUR TOK, T. e, HanpapJeHHOE 7 hHIKEeHHe 3apsioB, CO3-
A2€T B 1IDOCTPAHCTBE MarHHTHO® MOMe, Kiit Hne Xapakrepuayercs
B Ka’XKJoH TOuYKe MPOCTPaHCTBa BEKTOPOM #arHMTHOH WHAyxunu. Ha
PHCYHKe 95, 6 H306pakeHbl BCKTODEI MAarHHTHON MHAYXIIHA MarHuT-
HOrO MO/ MPAMOro NMPOBOAHHK2 C TOKOM.

35. PasenctBo BektopoB. Bexropor nasvisninren putitomu, eciu

OHU CoHanpasaeHst u ux Oaunbt paswst. Ha pucydke 8¢ AE==DK,
—> — - —

2,
TaK kak AE44DK u |AE|==|DK], a AB == 0, Tak Kan »’lBHD—E.

Ecan touka A — Hauasno Bexkropa 4, 1o FOBOPAT, 4TO BeKTOp a
OTAONMen oT Toukw A. HeTpyawo nokasate, uto or sicdod TOUKU
MOJNHO OTAOHUT, 6eKTOP, pasnbil OQHHOMY, & RPUTOM T04bKO 0OUs.
B camom nese, mycts @ — mammnii BeKTOp, M — jnaHnaa Touxka
(puc. 96). MMposenem Uepe3 HaYa/lo H KOHe:l seKTopa a i Touky M

| 7l
\\ * ‘,:_-:(/ (‘é ’:)
\Gg/ g
SN iy gy’
V4 i N\ N\ L /
Yy a 7 & M

Puc. 95. Puc. 96.
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MJIOCKOCTh i B 3TOH i:7I0OCKOCTH MOCTPonM Bektop MN =a. Ouesuaue,
— -

yto BeKTOp MN nckombifi. Y3 nocTpoeHns sicHo Takxke, uto MN —
e[HHCTBCHHLIA BeKTOP C HawaJoM M, paBHbii BeKTOpy a.

BOMPOCH! H 3ANAYH

— 6ep AC,
320. B terpaszpe ABCD Touku M, N'u K cependHbl pe
BC u CD cooTBeTCTBeHHO, ABzicm,_éiCifl oM, BD=5 cM.

> —
7 : AB, BC, BD, N¥, BN, NK;
Ham_lgre_zlnmig BeKTOPOB a)

6) CB, BA, DB, NC, KN.
321. H)smepennﬂ npsMoyroJbHOro napanienenunesa ABCDA,B,C\D:

c =Y = . HAWTe AJAWHE
TaKoOBbI: AD=8?_L.M. /_LB -—_‘) M H /_4_{!, __LQ cl\_a_»Haym I

- >
BekTopoB: a) CC,, CB, CD; 6) DC,, DR, DB,. BABCD
322. Ha pucynke 97 nso6paxen napaienenuieit ABC!,;;. 1C\Ds.
Toukn M u K — cepennnn pedep B,C, u AD,. .‘;Ka.)mrre Ha
9TOM PHCYHKe BCe Maphl: a) <¢nHanpab/ieHHbX BEKTOPOB; 6) npo-
THBOMOJIOKHO HanpaBJ/IeHHbIX BEKTODOB; PB) paam_)rxﬂ aeKTopos.
323, Ha pucynke 98 uso6paxed terpasap ALCD, peipa ao;)opgzo
pabHbl. Touku M, N, P u Q - cepenauiicl cTopoH AB, : '
BC. a) Buinuidre Bce naptl paBHRIX BEKTOPOB, H306pa KeHHhx
Ha 39TOM pHcyHKe. 6) OrfpepennTe BHL ueThIPeXyrosbHHKa
PQ.
gn]:iat?ennuao JIA YTBEPXKJIEeHHe: a) [Ba BEKTOpa, KOJlIMHeapHble
HEHY/IeBOMY BEKTOPY, KOJTHHEapHH Mexay co6oit; 6) aBa BeK:
TOp4, COHarnpaBJ/eHHble C HeHyJIeBM BEeKTOPOM, COHANpPaBJ/eHN;
B) [Ba BEKTOpa, KOJIHHeapHble HeHy/JeBOMy BeKTODY, COHa-
npaBJeHb?

— —

325. UzsectHo, uto AA,=BB,. Kak pacronoxeHnl 10 OTHOLIEHHIO

Apyr K apyry: a) npaMmue AB u A,B(; 6) npamasa AB u naoc-

KOCTb, IPOXOAfALIas yepe3 ToukH Ay u By; B) mnockocTH, onHa H3

KOTOPBIX MPOXOAHT Yyepes ToukH A u B, a xpyras npoxoaHT uepe3
TO4YKH A, u B,?

324

b
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326. Ha pucyHke 97 u3o6pakeH napaaJesenunen, Todkn M u K —
cepenuinl pe6ep B\C, u A;D,. HazoBute BeKTop, KOTOpHIi 1mo-
JYuMTCA, €CAH OTJOXHTb: a) OT ToukHh C BEKTOp, DaBHBIH

—>

R
DDy; 6) or TO'-lKH_»D BeKTOp, pasHbii CM; B) OT Toukn A,

—_—
BeKTOp, paBHbiit AC; r) or TOYKH C: BeKkrop, paBHuili CB;
1) oT Touku M BekTop, paBubiii KA.

§ 2. CJIOXKEHHE H BbIYHTAHHUE BEKTOPOB.
YMHO)XEHHE BEKTOPA HA YHCJIO

36. CuoxeHue ¥ BbIYHTALWE BCKTOPOB. BBelem MPAEHAO CNOXKE-
HHS ABYX MpPOH3BOJLILIX BEKTGROB G H b, OTJIOKHM .37 KaKo#-
—~ .

HHOyAb ToukH A Bektop AB, paBhuiit a (pHc. 99)._3>3T€M OT TOY-
—>

ku B ornoxum pektop BC, pasebiit b. Bektop AC na3uBaercs
cymmoi sextopos a u b: AC=a-+b.

310 NpaBAI0 CAOMKEHHS BEKTOPOB HA3LIBAGTCH NPJIBLAOM Tpe-
yeoavnuka. Pucydok 99, a nosicusier 3o Hassaune. OTmeTUM, 4TO €O
3TOMY )K€ MPaBHJIYy CKAALBIBAIOTCH H KOJANHHEAPHbIE BERTODPBI, XOis
IIpH X CNOXKEHUH M He nmoJyuaercs TpeyronbHHka. Pucyuku 99, 6, 8
HJJIOCTPHPYIOT CJIOXKEHHE KOJMJIMHEapHbIX BEKTOPOB.

Toytio Tak XKe, KaK B MJaHHMETPHH, SOKa3bIBAETCs, YTO CYMMA
a-+b we sasucur ot 8ubopa roukn A, 7T KOTOpol noW CAOHCEHUL
oTkAadbigaercs 8exTop a. IHbIMYU ciioBaMH, CCIH NPH CHOKEHHH BeK-
TOPOB ¢ ¥ b 10 NPaBUAY TPEYrolpHuKa TOYky A 3aMeHHTb RPYrofl

> —

Toukoil A, To Bektop AC 3aMenuTCs paBHbIM eMy BekTopoM A,C,
{puc. 100). Jdokaxurte 3To yTBep>KIeHHe CaMOCTOSITENbHO.

[TpaBHao TpeyronbrHKa MOXKHO cdopmyaHpoBaTb B TakoH ¢op-
Me: daa aobux Tpex Touek A, B u C umeer meCTo pasexcTso

— — —
AB+ BC=AC.
ﬂ.}lﬂ CJOXKEHHA IABYX HEKO/JIHHEADHbIX BEKTOPOB MOXXHO I0Jb30-~

BaTbCA TAKXKE€ ITIPpAaBH/AOM rapaJinesorpamMma, H3BEeCTHLIM H3 Kypca
NlaHUMeTpHH. DTO NpaBHJO MOACHEHO Ha pHcyHke 101.

-

a a
L e S PR, S
T 8 = ‘_b> ‘—b-..
a b
b- gl - —— - -
b A a B 6 C Ad+C 6 8
A - S—— J N J
é:‘é‘ E+b a
C
Q) d) 8)
Puc. 99.
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Ay b
100 i Puc. 101. Tlpasnao napaJneno-
o . rpaMMa COXEeHHst ABYX He-

KOJ/IHHEapPHHX BEKTOPOB.

CBoficTBa C/I0XKEHHST BEKTOPOB, H3YHEHHHIE B NJlaHH METPHH, HMEIOT
MECTO H AJs BEKTODOB B npocrpaHcTse. HanomuuM Hx. '

Han aw0boix 8eKTOPOS G, b u ¢ cnpasedausbl pPABEHCTEA:

a+ b=b-+a (nepemecruresvnoill 3GKOH);

G+B)+i=a+(+c TenbHoll 3GKOH).

a+b)+c=a+(b+c) (coera

(11::_4 geuyneamx BEKTOpAa HA3biBAIOTCA nporuaonoxzomcngmu,oecon;
HX NJMHb PABHbl H OHM I1POTHBOIIONONHO HanpasJeHbl. um;TerTop,

ot .

NPOTHBOMNOJMOKHbIM HYJEBOMY BEKTODY, CUHTaeTCs HyJeB 4_5
OueBnaHO, BekTOp BA sBasercs TIPOTHBOMON0MKHBIM BEKTOPY ¢

(puc. 102). L ) , ]
PasHoCTbro 8eKTOPO8 @ u b na368aeTCA TAKOU gexTop, CymMa KO

TOpO2O ¢ BEKTOPOM b pasna BeKTOPY Q. PasnocTe a—b BEKTOpoB
G W b MOXHO HalTH mo dopmyae

a—b=a4(—b) (1
b i 5.
-—-b —_ BeKTOp, npOTHBOHOJ]O)KHbIH BEKTODPY )
mel-(la p)ncynke 103 npeacraBJjieHbl ABa crnocoba MoOCTpOEHHA pas
HOCTH [BYX NaHHbIX BEKTOpPOB a4 H b.

T A
8 A -a— é: VAS
A NS 4 = 8
-
AB u BA-npomuBono- 0 . - -
nowHble Gexmops! GE=F AB=-b A=0, 0B=b
GB=T+(-B)=E-b BA=a-b
@) )
. 103.
Puc. 102. Puc -



al{

RN

)

/’ﬁ n
R

-

=T +b+T

Puc. 104.

Puc. 105.

JlokasaTeabcTsa 3aKOHOB CioXKeHHsl w s sencTBa (1) ana Bek-
TOPOB B MPOCTPAHCTBE HHYEM HC¢ OTJIHYAIOTC® OT JOKA3aTebCTB AJS
BEKTUPOB Ha MJIOCKOCTH.

37. Cymma HecKoabkux BekrapoB. CJloxkcHHE HeCKOJIbKHX BEKTO-
pPOB B MPOCTPAHCTBE BHIMOJHAC(CA TAK K€, KaK H Ha [JOCKOCTH:
fiepBLIH BEKTOD CKJ2ABIBAETCS <0 BTOPBIV, 33TEM HX CyMMa -—C
TPeThlIM BeKTOpoM ¥ T. A. M3 saxoHOB ciio:ic:iid BEKTOPOB ciegyer,
UTO CYMMQA HECKOAbKUX 8EKTOLOL te 3ABUCUT O TO20, 8 KaxoMm nopso-
Ke oxit cxradbiBaroTCA.

Ha pucyake 104 noKasaHO noCTPOEHHE CYyMMbI TPeX BEKTOPOB
a, buc or NPOH3EOJABHOMN TOUK!: O oTn0XeH DEKTOp OA=a, satem
OT TOYKH A OTJIOXKEH BEKTOp AB=b, u, HaKOHell, OT TOUKH B orno-

eH_BEeKTOp BC=c¢. B pesyabrate noayuaercsi rektop OC, paBHbii
a+b+c.

AHaNIOrHuYHO MOKHO IOCTPOKTD CYyMMY J1:30TO0 UHCa BEKTOPOB.
Ha pucynke 105 nocrpoena cymma OF natu BekTopos: a, b, C, d
# €. 70 NPaBHIO NOCTPOEHHSI CYMMBI HECKO/ILKHX BEKTOPOB HA3bIBa-
eTCA NpasuAOM MHOZOY20AbHUKA. 3aMETHM, OLHAKO, UTO B OTJIHYHE
OT cJyuast BeKTOPOB Ha MJOCKOCTH «MHOTOYTOJbHHK®, KOTODHIH r0-
JyuaeTcsl PH MOCTPOEHRHH CyMMbl BEKTOPOB B MPOCTPAHCTBE, MOXeET
0Ka3aTbcsi MPOCTPAHCTBEHHLIM, T. €. TAKUM, V KOTOPOro He BCe BEp-
IIHHBL JIeXXaT B OAHOR maockocTH. TakosbiM siBisieTCs, HalpuMep,
cqubxpexyroannKLOABC Ha pHcyHKe 104, ¢ nomombio KOTOporo
aoctpoed BekTop OC.

[lpaBuiO MHOroyrollbHHKa MOXHO cPOPMYJHPOBaTh TaKXKe cJe-
aAyowHM o6pasom: ecan Ay, A,, ..., Ay — NPOH3BOJbLHBIE TOUKH, TO

- - —_— >
AAy 4 AsAst .4 AnrAn=AiAn.
86

T o s,
KA Bphst Aghgt Ay Ast Ashet AsAr=Arty

ARy Aghit Ay Ayt Aghst AsAgHAs 4= 0

Puc. 106.

B YacTHOU! o4 A ny T yaJuh llL‘pBUlU peK Opa
) H A N . e, Hauaux T
C I, eCaH T KH
H KOHeL nocjaeHero, cosnapaior, o CyllMﬂ BeKTopous paB“a "y"[e

6). i
BOMgBBe)‘/‘L?l[guéE::.sle?ana na uncno. [Tpoussedenuem HERYAEEOZD

i , HQ KOTOpPOZO
gexkTOpa 4 HU 4UCAO0 k Hu3steaerCa TAKOW 8EKTOL b, dﬂunpu . \f)() °
i " 3 & & D coHanps icHol =
ki irii, npuucs 6eKTOPbLL ¢ o e
flaz:gaénlo LONCHO HANpaeAexst npu k< 0. ﬂp(/yusezi‘nue Hy
gt 2 o3 o .
eg se<TOpa MO AIOO0L #UCRO CHUTCETIH HYAEBUL SUKTOP e ki
ﬂ‘ onspejeHHe BEKTOPA a Hna urcio kR o()ogua‘men; i Ja.
A ) . ; .
U3 oril)pe,vxe.nenuﬁ fipou3seleHust BCi1upa Ha U0 iqen)(; M,uﬂeapum
» Foco BeKTOpu d 8EKTOpbL U 12 RA KO/ .
e wnena ko awioco eekTop 1.8 u ka uneapHes.
o ont L eeenyer TaKkKe, UTO pjruacedorve acboe
Ha atorv ospeiedictns cioiycr Ke,
éxropa KU GUCAD HyAb €CTb HYACHow BEKTOD. . aa e,
° HanovHuM OCHOBHE(E CBOACTE 3 MHOXKEHH 3eKTOp Ha o,
v TN ) s 10T MO .
A3BeCTHE nas UIsl BEKTOPOB Ha MUt socTh. Cuy _m; 10 o w A
5 /A o
exTop0a § apocTpancTse. Jan awouvbix 8eKTOpGH G, h U 0
BEKTOPO3 & 1 .
k, | crpusedauol paseHCTEA
(ki 1=k (la) (cougTiTerbHbIl 3cAnK); 2 saron)
k(G—+b)=ka+kb (nepsoi pacnpsde/zu'reﬂb:z';}{ Zzou) ;
LN a=katla {4 pacnpedeautentisii s .
k4 1) a=ka+la (870p0 .
(Orwm.m yto (—1)a AsaAcICA BEKTOPOM, IPOTHBONOJO ’
w G (—l)b':—&‘ TelicTBUTENLHO, MJIHHBI BEKTOPO
~1{-lal=ial. Kpome TOro, eci
—1)@ u G MPOTHBOINOJOXKHKO HA-

peKTOpY G, T. € -
(—-1)5 W G paBHBI: [ (—=Dal=| -
BeKTOp @ HCHYJeBOH, TO BEKTOPDI {

o TO ecan
npa%gfl:o TaK ke, Kak B nJaHHuMeTDHH, MOXKHO 10Ka3aTb, 4TO
’ -

a akoe,
8eKTOpbL a u b Koaauneaprol U a=0, To cywecTsyer 4ucio kT
wro b=~Ra.

87



3AJAYH

327. lla pucynke 97 uso6paxen napannenenunes ABCDA,B,C\D,.

lasoBuTe BEKTOp, HayaJl0o H KOHel KOTOpOro fABJAAI0TCH BepLuy-
HaMM Tiapa/leNenunena, PaBHbiii CymMe BEKTOpOB: a) A—§+
ig_,éu.; 6) AB+AD,; 8) DA+ B\B; r) DD\ +DB; n) DB, +

328. ﬂaH_»'reTpa91_1£ AB_E.‘D. El»oxa)xme, uto: a) AE-}-B_—L)):A—E-{-
— — — -

+CD; 6) AB4+BC=DC+AD; B) DC+4+BD=AC+ BA.

329. HasoBuTe Bce BeKTOpnl, oGpa3oBaHHbie peGpaMy mNapaJjdaede-

nunena ABCDA\BC\D,, kotopnie: a) MIPOTHBONOMOXKHbI BEKTO-
py C—LB; 6) MpOTHBOMOJIOXHLI BeKTOpy BA; B) paBHbl BEeKTOpY
—DC; r) paBubl Bektopy —A;B;.

330. HapucyﬁTe_}napa_J)men_e»nnnen ABCDA\B,C\Dy u o6o3HaubTe

ekTopbl CyD,, BA,, AD cootsercTBenHO uepe3 a, b, ¢. U3obpa-
3MTE Ha DHCYHKE BEKTOpbI a) a—b;, 6) a—¢c; B) b—a;

r) c—b; n) c—a.

331. Ilycts ABCD — napannenorpamM, a O — npodH3BONbHAsA TOY-
—> — — —

Ka mpocTpaHcTBa, Hokaxure, uto: a) OB—0A=0C—O0D;
6) OB— OC=DA. '

332. Ha pucynke 97 ﬂ306pa>ﬁsu naﬂannenenunen ABCDA\B,C\D,.

INpencrasbTe BekTopsl AB| 1 DK B Buae Pa3HOCTH [IBYX BEKTO-

pOB, Hauala H KOHUbl KOTOPLIX CO
; BNAJalT C OTME
Ha PHCYHKE TOUKaMH. oL

333. B npoctpaucTBe nanbl uetbipe Toukd A, B, C u D. Ha3sosure

BEKTOD C HAYaJIOM H KOHIOM B NaHHbIX TOYKaX, paBHLIA cyMMe
BEKTOPOB: a) (AB+CA+DC)+(BCHCD); 6) (A—Ig—-A_E)—i—
+DcC.

334. MHau n i
PAMOYroNbHbIA_Napasenenunen KLM,NK‘L‘M‘N‘;,HO'

KaxHTe, chz»a) _l}MK+MM|_]>=|A_4>K—MM‘|; 6) |K\Li—
—NL\|=|ML+MM,|; 8) |NL—ML|=|K:N—LN|.

335. ynpoirme_gbrpa ﬁeuue:_»a) A_é-}— AEV + B—E—}— C—/T + P—a + N—Xl'
— — — — -

336. Hauer touku A, B, C u D. lpeacrasste BeKTOP_ﬁB B

88

6) ;{(+&Q+£P+iM+QK+PF: B) KM4+DF+AC+
+FK+CD4-CA+MP, ) AB+BA+CD+MN+DC
HE +CD+MN+DC+

—
are6 f T
anreGpandeckol CYMMBI C/le/lyloUlHX BEKTOPOB: a) AC, DC, BD;
6) DA, DC, CB; B) DA, CD, BC.

837.

83s.

839.

3840.

841.

342.

843.

844.

345.

346.

847.

348.

349.

— — — — —>

erpicrme__}mpgkeﬂu_gz a) ()_{’—-15_{’—&—1(_[2—-!(_4; 6LAD+

+MP+EK—EP—MD; 8) AC—BC—PM—AP+BM.

Ian napaJuefennnesn ABCDAB,C\D,. dokaxure, 4ToO OA +
—> —

>

4+0C,=0C+404,, rue O — npou3Bo/ibHaA Touka  Mpo-

CTPaHCTBA.

Nan napaJsienenunen ABCDAB,C\D;. Yxaxure BEKTOp X,

Hauaao M KOHell KOTOPOro sBIAIOTCA BEPUIMHAMH napanjene-
— — — . —

nuneaa, TaKoi, uTO: a) DC+DIA.+CD.+x+A.C.=DB;

— — —>

— - —
6) DA+x+D.B+AD.+BA=DC. =
Ilana Tpeyro/bHas npuima ABCA\B,C,. YKaxuTe BEKTOp X,
HAuajo H KOHell KOTOpOro ABNIAIOTCHA BepUIHHAMH TIPH3MH, Ta-
Kok, _uTo: a) _éA.-}-BlC_‘:}E:BA; 6) AC,—BBi-+x=AB;
B) ABl-i—}c':AC——}E—i—BCI.
OcCHOZAHHEM UYETbIPEXYTrONbHOA MHpAMHILL € Bepiuunoii P aBaf-

etcs Tpanmeunst ABCD. Touka O —- cepelnHa CpelHel JHHHH
— — —>

— —

tpaneun#. Jlokaxure, uTo PA+PB4PCHPD=4 PO.

Touka P — BepillHHA npasuJbIloi ecTHYroAbHO| MipaMHAbL.

JlokaxuTe, uTO CyMMa BCeX BCKTOPOB ¢ yauajoM B Touke P,

06pa30BaHHbIX GoxoBbiMH pebpaMu MHpaMHabi, paBHa cymme

Bcex BEKTODOB C HauajoM B TOHKe P, ofipasoBaknbix anode-

MaMH.

— 1 —>

H3BsecTHO, UTO AO=7AB. TlokauTe, 4To TOUKH A H B cum-

MeTpHU bl OTHOCHTEILHO TOUKH 0.

Nuaronand Ky6a ABCDAB,C\D, nepeceKaiorcs B TOuke 0.
—_ — — —

HaiifuTe 4MCaO k TaKoe, uTO: @) AB=Fk.CD; 6) ACi=k-AO;

—

B) O§|=k-B|D.
Touku E u F — cepeauHbl OCHOBaHHUH AB u BC napaanejaorpam-
ma ABCD, a O — npou3Bo/bHas TOUKa NPOCTPAHCTBA. Bripa-
aute: a_l pektop OA —_9C uepes Bektop EF; 6) Bektop
OA — OE uepes Bektop DC.
Touku M u N — cepefMHbl OCHOBaHHH AB u CD Ttpanennu
ABCD, a_)O — [pOH3BOMLHAA TOYKa NPOCTPAHCTBA. Boipa3ute
Bektop OM — ON uepe3 BEKTOpHl AD u BC.
Ynpoctate ~ BbipaxeHde:  a) 2 (m+A)—3(@dm—n)+m;
6) m—23 (i —2m4p)+5 (p—4m). .
JlaLnapanJlsnenuneu ABCDAB\C\D,. [lokaxuTe, uTO AC 4+
Tpu Touku A, B u M yn0BJ1€TBOPAIOT YC/IOBHIO AM=A\A-MB, rae
A= — 1. JloKaxKuTe, 4TO 3TH TOUKH J€XaT HA OZlHOM TPAMO# H st
89



060K ToukH O NPOCTPaHCTBA BHROJHSMETCA paBencTBo. OM =
_0A+41.0B
I+a
—3- —>
P_E WweHne H3 pasencrsa AM =X-MB crenyer, uTo BeKTOph
AM u MB xonnuHeapiubl, nostomy npaMueie AM u MB au6o na

paJanenbhbl, anbo cosnapaior. Tak Kak 3T NnpsiMble HMEIOT 06
1y TOUYKY M TO OHH COBMNajaalT, H, CJAeJ0BATEJbHO, TO‘IKI—!
—

A, B H M Jexar Ha 011HOH npsiMoi. HOCKOJIbe AM OM—
—OA MB OB OM TO M3 paBseHcTBa AM A- MB HMeeM
OM OA X(OB OM) Ham (1 +2) OM OA +A- OB Orcio-
Ma, pa2ieans Ha 1A, MOJyuaeM HCKOMOE PaBeHCTBO.

350. HasectHo, uro p=a+b 42, NpHueM BEKTOpbI a, b W ¢ nonapHo
He COHalpaBJieHs. HNokaxure, uT0 Ipl<<lal+ bl +1cl.

351. BekTopm a u ¢, a Takxe bui FO/THEea PHbL. ﬂoxa)xm"e uto
KOTHHEAPHB BCKTOPDI: a) a+b e, 6) a—buc B) a+3b uc,
r) —a-+ 2b HC.

362, BCKTOpbl a- bua—b KosutHiCapibl. JIoOKaXKHTe, UTO BEKTOPH
aunb KOJIHHCAPLD.

353, BeKTopm a+2b v a-—3b Ko nureapubl. Jokakuie, 4TO BEKTO-
phl 4 H b &oanu: 12aPLL .

353, Hokaxure, utu €CTH BEKTOPL di-bua—b ue KOJIHHEeapHhl,
01 d) wexropbl aubue KoJuivHeapHsi; 6) BexTOpbl a+2b n
2a-~5 ne KOJIJIHHCA PHBL.

§ 3. KCMNJIAHAPHDIE BEKTOPbDI

39. Komaaanapusie Bektopmt. Bexropsl wasbiBares Komnaguap-
HbLMU, €CTTH TIPH OTK/EALIBAHHH HX OT OJHOH M TOH XKe TOUKH OHHU By-
AyT NeXarb B OAHOM fJIOCKOCTH. [[PyTHMH c/10BaMH, BeKTOPE Ha3bi-
BAIOTCA KOMIIAHAPHLIMH, €CJIH HMEIOTCA PaBHble UM BEKTOpHI, JieXa-
He 8 OAHON MJOCKOCTH.

flcHo, uTo MOGbie 1B BEKTOPa KOMIIAHAPHBI; TPH BEKTOPa, CPELH
KOTOPBIX HMEIOTCA ABa KOJNJIMHeapHHIX, TaKXKe KoMIJIaHapHH (06bsac-
HHTe NMOYeMy), a TPH NMPOH3BOJBLHLIX BEKTOPA MOTYT GbITb KaK KOMI-
M@HADHLIMH, TAK H HE KOMIMIAHAPHEIMH. Ha pucyuke 107 naoGpaxen

napaajenensnen. Bexropsr BB. OD H OE KOMIIaHADHH, TaK KaK
€C/IH OTJOXHTb OT TouKli O BeKTOp, paBHBIH BBI, TO MOJIyYHTCS BeK-
— —_ -
top OC, a sextopul OC, OD u OF nexat B onHoili naockoctd OCE.
—_ —_ —_— —

Bektoper OA, OB u OC He komnjaHapHbl, Tak Kak Bekrop OC He
nexKUT B maockoctd OAB. PaccMoTpuM npu3HakK KoMmJlaHapPHOCTH
TPeX BEKTOPOB.

nn

Ecau 8eKTOp © MOIHO [AIAVIKUTL MO BCKTOPAM G W b, T. €. nped-
crasurs 6 sude .
C=xa-+yb, (1)
ede x u y — HEKOTOpble HUCAQ, TO BEKTOpbL g, buc KOMRAQHAPHOL.
JlokaxeM 3TOT npu3HaK. Bynem CuMTaTh. 4TO BEKTODHI awub ue
KoJTHHeapHbl (¢C.i BEKTOp G # b KOMGMHCAPHEI, TO KOMIJIaHap-
HOCTb BEKTOPOR fi. 3 uoC onxua:uma) OTN0XKHUM OT n;mmaonbﬂoﬁ
Touku O BexTophl OA=a u F‘ B=b (puc. 108) Bekrtophl OA H OB
Aexar B mockocTi ( OAB. Oqﬂsnzmo B 3TOl K€ MJOCKOCTH Jexat
BEKTODHI OAl—x OA H OBx—u OB a cJefoBaTeNIbHO, H HX CyM-

Ma — pekrop U O(, OA A+y- O_> paBHBIt sekTOpY C. MTak, BekTo-

pH OA—a OB=b u OC~—f JICKAT B OLHGH TUIOCKOCTH, T. €. BEeK-
yopl @, b U C KOMOIaHapHBI.

Cnpasenanso 1t 06paTHOe YTBEPXKICHHE: eCcAU BEKTOpbL a buc
KOMNAGHAPHOL, G BEKTOPbL & U A HEe KOAAUICAPHbL, TO 8EKTOD ¢ MO3K-
KO Pa3A0XuTb nO 8eKTOPAM Gub (1. e. mpencraeuT, B Buae (1)),
apuuem Ko3ppuyueHTol paaﬂmmﬁun (T.e.uncna x,y B qlopmyne ()
onpedeasrorca eunctsennbis ofpason. Tonbsyacy re eMoii 0 pas-
JIOXKEHHH BeKTOpa N0 ABYM HEKOJJIHHeapPHBbIM BeKTOpaM, M3BECTHOH
M3 Kypca NJIaHHMETPHH, NOKaXuTe 3TO yTBepXAeHHe CaMOCTOA-

Teﬂzp(;o'ﬂpanuno napaajenenunefa. Jlis cioKeHHs Tpex HeKOMO-
JIaHADHLIX BEKTOPOB MOXHO MO/Nb30BATLCS TaK HA3bIBAGMbIM npaeu-
AoM napameﬂenuneda Onuiem ero.

Iycts 4, b, ¢ — HekoMnaanapHbie BeKTOPH. OTJOKHM OT npo-

HBBOJleOH Toukh O TNPOCTPAHCTBA BEKTODHI OA-a OB

OC-c ¥ MOCTPOMM Napajjefenunes Tak, 4TOGEl OTPE3KH OA, OB
u OC Gbutn ero pe6pamu (cM. puc. 107). Toraa auaronanb 0D svoro
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niapajienenanesa u3obpaxkaer CyMMy BeKTOpOB a, a, bu LG
:-‘a+b+c ﬂeucmmenbuo 0D = OE+ED—(OA +AE)+ ED=

:A.OA+OB+OC—-a+b+c
41. PasjioxeHne BeKTOpa fl0 TPeM HEKOMNJAHAPHHM BEKTOPAM.
Ecau BekTop p nmpeactas/eH B BHIe
p=xa+ yb+z¢, ()
Tlle X, Y M 2 — HEKOTOpLIE UHC/IA, TO TOBOPHT, UTO 8EKTOP p pasaodcen
no sexropam d, b u ¢. Uncna x, y, z HA3BIBAIOTCA KOIPpuyueRTary
pasaoscerus.

Jlokaxem TeopeMy O pasjloKEHHH BEKXTOpa Mo TPEM HEKOMIJIa-
HapHbIM BEKTODaM.

Teopewma Jwb6oi 6exTrop MONKKO Pa3roxurs no Tpem OanHbIM
HEKOMAAGHADHOIM  BeKTOPAM, npusem Ko3pduyuenTol pasromenus
onpedeanroTca eQuUHCTBERHbIM 06pa3oM.

HoxaszaTteabctBo. Ilyctb @, b U ¢ — JaHHble HEKOMMIa-
HapHble BekTopbl. JloKaxem cHayana, uTo JIOGOHK BEKTOP p MOXHO
npencTaBuTh B Buae (1).

OTMeTHM NpoH3BOJbHYIO TOUKY O H OTJIOXKHM OT 3TOH TOUKH BeK-
Topul (puc. 109):

0A=a, OB=5, OC=—¢, OP—p. (2)

Yepe3z vouxy P npoBejeM npsMylo, napasmieinbHyio npsmoit OC,
#H 0603HaukM 4epe3 /) TOUKY INepeceyeHHsi 3TOH MNPsmoil ¢ mJaoc-
Koctbio AOB (ecau PEOC, To B KauecTBe TO4YXH P, BO3bMEM Tou-
xky O). 3aTem uepe3 ToukKy P, nposejaeM NPsSMYI0, NapaJlleNbHYIO
npamoit OB, 1 0603HauHM uepe3 P, TOUKY MepeceueHHs ITOH MpsiMoit
c npamoit OA (ecaun P\€ OB, To B xauecTBe TOUKH Py BO3bMEM TOY-
Ky 0). ITo npaBuily MHOroyrolbHuxa

OP—=0Py+ PiPy+ P P. 3)

- — — —  —> —>
Bekroput OP3 u OA, PP, u OB, P\P u OC KoninHeapHH, M03TOMY
—> — — —
CYWeCTBYIOT UHCAA X, Y, 2 TaKHe, uTO OPy=x:0A, P;Py=y-.-OB,
—

P\ P=2-0C. ToAcTaBHB 3TH BhIPAXKEHHS
B paBeHcTBO (3), nNoayunMm

—> — —> —>
OP=y.0A+y-0B+2-0C.

Orciofa, yuHThIBas paBeHcTBa (2), npu-
XomuM K paseHcTBy (1).

Jlokaxewm Tenepb, 4To KO3 PHIHEHTH
pa3noxeHdsa B ¢opmyae (1) onpene-
Puc. 109. JSAIOTCA eAHHCTBeHHbIM o6pa3oM. [onyc-

p
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THM, YTO Hapslly ¢ pasoxennem (1) nmeerca apyroe pasioxeHue
BEeKTOpa p: p—x|a+y|b+z|c BoiuHTast 3TO paBeHCTBO M3 pa-
BeHctBa (1) u Hcnoab3ys cBoiicTBa AeHCTBHA HaJd BEKTOpaMH, No-
JNYYHM

O=@x—x)at+y—y)b+(z—2z)c.
3T0 paBEHCTBO BLIIOJHSETCA TONbLKO TOraa, xorga x—x; =0,
¥—y =0, z—2z,=0. B camom fiesie, ecJIH NpeAnONOKHTb, HANPUMED,
410 2— 2350, TO U3 3TOr0 PaBEeHCTBAa HaXOAHM:

- X—x = o
c= X=X g Y=y
Z2—2 2—2

OTKYyZa CJELyeT, 4TO BEeKTOpPhl a, b u ¢ xomnnanapue. Ho 310 npo-
THBOPEYHT YCJIOBHIO TEOPEMbl. 3HAUWT, Halle 1PCANOJON P HHE HeBep-
HO, H X=ux|, Y=Y, 2=2z,. Caegosartenbyc, xosdduicHri pasno-
KeHust (1) onpeaensiorca eAHHCTBEHHBIM ofipazom. Teupema po-
Ka3aHa.

BOTMPOCDHI H 3ANAYH

865. [au napaaneienuiten ABCDA B,C.D. I\axue H3 CAe/lyioUHX
TpeX BeKTOPOB KOMNJAHApHLI: 3) AAI, VCI, BBI, 6) AB, AD,
AAI, B) BB, AC, DD., r) AD, CC., A B ?

356. Otpesok EF coeanuHsier cepeﬂuubl_geﬁep AC a Bl terpasipa
ABCD. Iona)Kme uro 2FE=BA 4 DC. KomnaauapHol Ja#

BEXTOPbI FE BA w DC?
357. Mannl n1apajaesiorpaMmel ABCD w AB.C,D,. Hoxaxure, uto

sextopsl BB, CC, u DD, KoMnaaHapHLl.

368. [MaH napaneaenunen ABCDA,B,C\D,. Ha3osure BeKTOp,
Haualo M KOHel KOTOPOro ABAAIOTCA BEPUIHHAMH fiapaede-
nunena, paBHblH CyMMe_ BEKTODOB: a) AB+AD+AA,,
6) DA+DC+DD., ;,B) A B +C, B.-’,—BB,, r) AL A4+A, D,-}—
+AB, n) B A.+BB|+BC.

#89. B Bepwunax A, B u D ky6a ABCDA,B,C\D,, pe6po xoToporo
pPaBHO @, MOMel(EeHbl TOUeYHbie 3apaasl ¢. a) Buipasute pe-
3y/MbTHPYIOULYIO HanpsiXKeHHOCTH* €03/1aB4EMOTQ_ HMH 3JIEKTDH-
ueckoro rnosasi B Toukax A u C, uepes BEXTOP AC. 6) Hadinure

a6GCOMIOTHYIO BeJHUHHY pe3yJbTHPYOLledl HanpsKEHHOCTH B
toukax C, B,, B nentpe rpanu A,B,C,D, u B ueHTpe Ky6a.

* Ecau B Touke O HaxOMHTCA TOWEUMHH 3apsi ¢, TO Hanpsakellnoctb E _co-
snnmwmoro HM 3JeKTpHUecKoro noasi B Touke M Buipaxaercs c¢opMyrok E=

ke
Hh:" OM rae ko3¢ppuuuenT K 3aBHCHT OT BHIGOPA CHCTEMH €AHHHLL.
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360. Hau napajienenunen ABCDA B,C.D.

a) Paanoxure sek-
TOp_ BD. No BEKTOpaM BA BC H BB. 6) Pasnoxute BekTOp
B,D; 1o BeKTOpam A A, A B H A|D|

361. Imaronain napaJJesennnesa ABCD_,:l.B.ClDl nepeceKaorcs
—

B_TOuKe 0. _anomuTe sekTopul CD u DyO no BekTopam
AA,, AB u AD.

362, Touka K — Cepenuna pe6pa BC Te'rpaaﬂ,pa ABCD. Pa:«momu

Te BEKTOp DK no BeKTOpam a.-DA =AB n c—AC
Pemenne Tak kak touka K — cepeanna orpeska BC, Tc

=—(DB+DC) Ho DB=DA+AB—=d+5, DC=DA+

+AC=a+ c. [osromy

oy S - R - NP I
DK=—2—(a+b+a—'r-c)=a+—2—~b+—2-c,

363. OcHopanneM mupaMHIbl ¢ BepHHON O siBAsieTCs napaJlieno

364. Toux:

365. Bre n»

rpavu ABCD, AHaroHajH KOTOPOTo NepeceKaloTcsi B Touke M
Pasllome-e BEKTOPLI OD H OM 10 BeKTopaM a—-OA b= OB
A C== OC

K— cepeanHa petpa BC, «y oa ABCDA B\C; D)

Paz vxure Bektop AK no BeKTOpaMm a—AB b= AD c-—AA
H : >#MTe IJIMHY 3TOr0 BEKTOpa, echy pe6po Ky6a paBHO m.
0CKOCTH napaJsJeqorpavma ABCD 83sta Touka O. Tou-
Ka M — CepelLiHa AB a Touka K — cepeanna MD. Pa3n0)KH

T€ BehTOPHI OM H OK M0 BeKTOPAM a--OA b—OB c—-OC

366, ozaxure, uto ecau M -— Touka mnepeceueHusl MeHaH Tpe-

yroarduka AE7, a O - Npci3B0NbHAS TUYKA IPOCTPAHCTBA, TO
OM——(G/! -+ OB+OC). (4)

2 emenu e Mo Teopeme o Touke llepeceueHnst MeRaH Tpe-

—_— —
yroabhuka AM=2MA,, rae AA, — me-
nnana tpeyroabHuxka ABC (puc. 110).
CoraacHo 3anave 349
OM—-OA+204, _ O 1204,
142 3

1 — —
Ho OAK=?(OB-J,— OC) (o6bsicuuTe m0-

— —> —> —>
yeMy), NO3TOMY OM=-&4;+%B—'t—%.

Puc. 110.

807,

369.

870.

371,

872,

B terpasape ABCD wmemnana AA; rpaun ABC AJHTCA TOH-
Kkoit K TaK, 410 AK'KA,=3:7. Pasnoxure Bextop DK no sek-

TOpaM DA DB DC
Toukn M u N sBasiorca cepeauHamu pe6ep AB u A,D, na-
paaneaenunena ABCDA, B CD, Paajioxure, ecan 3to BO3-

MOXHO, [0 BeKTOpaM_/ AB H AD BeKTOp: a) AC 6) CM

B) CN r) AC,, n) A,N e) AN XK) MD
Menuann rpain ABC TeTpasjpa OABC nepeceKaioTcs B TOU-

Ke M. Paanoxwure Bektop OA mno sexktopam OB, OC, OM.
Buicotet AM 1 DN npasuasHoro terpasapa ABCD TicpeceKalor-

A B_TouKe K. Pasnox(m'e _llo seKTOpam a Ds b= DB,

c—DC BEeKTOp: a) DN 6) DK B) AM r) MK
B terpasape ABCD Meanaubl rpans BCD nepecexkalorcss B
touke O. Jlokaxure, uTo AJMHHa orpeska AO Meitbule OAHOH
TPeTH CyMMBbl J/HH peGep ¢ o6uiefi BepulHHOA A.
Hokaxute, uto  AuaroHaap  AC, napaJiciennnena
ABCDAB,C\D, npoxoauT epe3 TOYKd MepeceueHHss MeAHaH
Tpeyroabuikos A\BD m CBiD; n penvrtcst 3THMH TOUKaMH Ha
TpH paBHHIX oTpe3ka (puc. 111).

Pew e HHe OBo3Hauur uepe3 M, 104Ky nepeceycHHS me-
AviaH TpeyrodbHHKa A, BD ﬂpumenna :pupmy.rly (4) ~ verpas;-

py AA\BD, noayunm AM;——-——-(AA|+48 +AD) o npabk.y
AAi’i QB’*‘AD APE’
—~

=i—le.. Orciona cnepyeT, YyTo Touka M| mpHHAANeXKHT AHa-

napaJJelenuneia N03TOMY AM 1=

rodaan ACy u AM.=—;—AC|.

TouHO TaK :Ke MOXHO AOKa3aTb, uTe To4Ka My nepeceuenus
MefHaH TpeyroibHuka CB;D, npuHajfiexur AuaroHaan AC,

H C‘M2=%-AC..

Prc. 112.

Puc. 111,
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W3 pasencts AM.=—;—-AC, 74 ClM2=%AC. CleLyeT, uT¢

Toukd M, u M, neasar puarouans AC, nmapaisenenunefs H:
TPH paBHbiX oTpe3ka AM;, MM, u M,C,.

373. Touku A;, By, Ci u M, — ocHOBaHHUSI MepNeHAHKYNSPOB, 1IPC

BE[CHHbIX K MJOCKOCTH o M3 BePLUHH TpeyroibHHka ABC u mna
Toukd M nepeceueHust MefHaH 3TOro TpeyrosbHUKa (puc. 112).

= (AA\+ BB +CC).

BEPHbIM PaBEeHCTBO, €CJIH KaKHe-TO CTOPOHHB TpeyrosbHHKa ABC
nepeceKaloTcs ¢ MJIOCKOCTbIO &?

JHokaxurte, uto MM, OcTtaHercst Ju

374. Otpesku AB u CD He JeXaT B OOHOM IJIOCKOCTH, TOYKH M

U N — cepeluHbl 5TUX OTpe3KoB. JloKaxkuTe, 4to
MN<-—(AC+BD).

375. B terpasape ABCD touku K u M — cepenunni pebep AB u CD.

e o N>
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Hokaxure, uto cepeaunst otpeskos KC, KD, MA u MB sBasiiot-
Cs BepLIMHAMH HEKOTOpOro napaJjjesorpamma.

BOMPOCHI K IJIABE 1V

. CnpaBeanuBo JH yTBepKAeHHe: a) Jio6bie 1Ba NMPOTHBOMOJOKHC

HalpaBJeHHLIX BEKTODA KO/JIMKeapHDI, 6) JioGhie ABa KoMHeap-
HBbIX BEKTODa COHaMPuBJ/EHbI; B) Jio6ble jBa PaBHBIX BEKTOpa KoJ
NHHEADHE’;
JH aH[J bHL 10 2} C; €) CYLLECTBYIOT BCKTOPHI a, b H c TaKHe
4TO @ U ¢ He KOJJHHeapHBl, b u ¢ He KOJHHeapHbi, a @ # b Koa

JIHHEeapHbI? -

. Touku A u C cuMMeTpuUHbl OTHOCHTEIbHO ToukH O u AD=BC

CHMMeTpuuHbl JH TOYKH B u D otHocuTenbHo ToukH O?
— —

. Toukn A ¥ C cHMMeTpPHYHBI OTHOCHTe/IbHO npsiMol a © AD=BC.

Moryt nu Toukn B 1 D 6bITb: @) CHMMETPHUHLIMH OTHOCHTENbHO
npAMoR a; 6) HCCHMMETPHUHLIMHM OTHOCHTECILHU HpsiMOR a?

. Touku A u C, a Tak¥Ke TOYKH B 1 D cHMMeTpHUHBI OTHOCHTEND-
—

—
HO MJIOCKOCTH . MoryT /i1 BekTopnl AB u CD 6biTh: a) paBHLIMH,
HepaBHBIMH?

. HsBectho, 4TO BeKTODHI a v a+b konnuneaphbl. KolnHHeapHs

JIH BEKTOPH @ H b?

. MoxXeT /M ANMHA CYMMB! JBYX BEKTOPOB ObiTb MeHblle AJHHbI

KaXAoro H3 cjaraembix?

. MoxeT /1¥ 1/1HHA CyMMbl HECKOJIbKHX HEHYJIEBBIX BEKTOPOB ObiThb

paBHOH CymMe [AJHH 3THX BEKTOPOB?

. MoXeT /M LJHHA Pa3HOCTH ABYX HEHYJEBbX BeKTOPOB OBbITb

paBHOH CyMMme AJIHH 3THX BEKTOPOB?

. MoxXet JiM AJMHA DPa3HOCTH [ABYX HEHYJ/IEBbIX BEKTOPOB OniTb

paBHON pPa3HOCTH AJIMH 3THX BEKTOPOB?

r) MmoGsle 5BA COHAINPaBACHHBIX BEKTOPA PABHH; 1) €c:

10.
1.

12.

13.
14.

15.

376. [au
-

Moer ¥ IJHHA CyMMbI IByX HeHyJeBbX BEKTOpPOB ObiTh paBHa
IJIHHE PA3HOCTH 3THX BEKTOPOB?
Ha kakoe 4HCIO HYXKHO YMHOXHTb HeHyJIEBOH BeKTOp d, 4ToObl

MOJYYHTH BEKTOP b, yﬂosnemopmomuu CIeRYIOLHM YCIOBHAM:
a) bMau |bl=1al;6) bt{anu |6] =3 lal; B) bHaﬂ bl =k lal;
r) 6=0? ~

HssecTHo, yt0 AB="F- CD npuuem ToukH A, B u C He jieXaT Ha
onHof npsimoit. TIpu kakom 3xauenun k npsmuie AC 1 BD siBasiior-
cq: a) napannenbHHiMy; 6) nepecekaiomumucs® MoryT Jiu npsmbie
AC u BD 6utb CerLllHBalOu_[HMHCH")

KowmnianapHsl Ji1 BeKTOpbI: a) a, b 2a, 3b; 6) 4, b,at+b, a— b?
HaBecTHO, yTO BeKTOPbl a,buc KOMI1/1aHAPHbI. Komnaanapubt
JM BEeKTOpHl: a) a, 2b, 3¢c; 6) atb, at2c, 26 —36?

Touxku A, B u C JexaT Ha OKPYKHOCTH, a TOUKa O He JIEXHT B

MJIOCKOCTH 3TO# OKpPYKHOCTH. MoOryT JIH BEKTOPbI OA OB H OC
6bITh KOMIIIAHAPHBIMH?

NONMOJMHUTENbHBIE 3ANAYH
napaj/ieneninen M_]l/PQM,_Iy.P.QL
=N|P,+NP; 6) PQ+NP,

Ilclliaxm're, _uro:
a) ALQ+M__LQ1 =NQ; 8) QP+

+QQi=QP.

377. Ha pucynke 113 H306pa)l(eH nDaBHJIthIH OKTas3.1p. ﬂoxamme

uto:_ a) AB+FB DB 6) AC CF EC B) AB+AC+

+AD +AE 2AF

878. IlokaxuTe, 4TO Pa3HoOCTb BCKTGPOB a u b Bupaxaetcs dop-

Mynoil @ — b=a-++(—b b).

379. IIaH TeTpasap ABCD Hauzxwre CyMMy BEKTOPOB: a) AB—l—

+BD—|—DC 6) AD+CB+DC B) AB+CD—rBC+DA

380. [lan napannenenunen ABCDA\B,C\D,. Halijure cymmy BeK-

381. Naun rtpeyroabuukn ABC, ABiCi u nBe

TOPOB: a) AB—l—BlC.-I-DD[—I—CD A
6) B, Cl+AB+DD1+CB.+BC+A A;
B) BA+AC+CB—|—DC+D4

TOUKH O uP npocrpaﬂcma HaBeCTHo yto B8 D
OA+OP OA;, OB+OP OB,, OC+
+OP OL, JlokaxuTe, 4TO CTOPOHBI Tpe-
yronbhuka A;B;C) COOTBETCTBEHHO PaBHbI (3
H napajJesbHbl CTOPOHAM  TPEyroJbHH-
ka ABC. Puc. 113.
4 3axaz 106 a7



382.

383.

384.

385.

386.

387.

388.

389.

390.

391.

392

Tpn Kakux 3Hauenusix k B paseHcTBe G=kb, rie b0, Bek-
TOpu @ M b: a) KoJaHHeapHbl; 6) COHANpaBJeHBI; B) MPOTH-
BOMOJIOXKHO HAaMpaB/eHbl; T) SABJAIOTCA MPOTHBOMOJOXKHBIMHU?
Hucna k u ! He paBHbl ApYr Apyry. [okaxkuTe, 4TO €C/IH BeK-
Topbl a-+kb u a+1b He KoNIHHeaDHE, TO: a) BEKTOPH @ H b
He KOMIHHeapHEl; 6) BeKTOpH G-+ kb u a+1,b He KoNTHHEApHbI
npu J1o6bX HepaBHLIX dHcaax ky u ).

Touku A, By u C, — cepeautinl ctopod BC, AC u AB Tpey-
ronbHHka ABC, Touka O—H_BOHSBO.anaﬂ TOYKa MpPOCTPaH-

— — — — —
crBa. Jlokaxure, yto OA,+0OB,4+0C,=0A+ 0B+ OC.
OTpe3kH, COeIHHSIIOLKE CepelHHbl MPOTHBOMOJOXKHBIX CTOPOH
ueTipexyroibHHika ABCD, nepecekaiorcsi B Touke M. Touka
O — npousBoibHasi TOYKa MmpoctpaHcrBa. [lokaxkure, uTo
— 1 i —p = =

oM =T(OA +0B+0C+0D).

Iunaronanu napannejorpamma ABCD nepecekaiorcsi B Touke O.
Joka:xute, uto s J060# Todkn M npocTpancTsa ClipaBeiH-

BO HepaeeHcTBo MO <—‘11—(MA +MB+MCHMD).

Tpu touxu M, N u P nexar Ha ojHo# npﬂioﬁ, a Toyka O

He JIEXKHUT Ha 3Toll npsiMoii. Beipa3sute Bektop OP uepe3 BeKTOPHI

— — — — — e —

OM u ON, ecnu: a) NP=2MN; 6) MP=—?PN; B) MP=
-

=k-MN, rae k — nanHoe uucno.

JloKaXHTe, YTO BeKTOPLL P, @ ¥ b KOMIAHADHLI, €CJH: a) ONHH
M3 JaHHBIX BEKTOPCE HyJeBoii; G) [ABa H3 JaHHHX BEKTOPOB
KOJIJTHHEapHBI.
Ha AByX CKpelUHBAIOIIUXCH MPSIMBIX OTMEYEHbl NO TPH TOUKH:
— —> —> —
A], AQ, A3 )54 B[, Bz, Bg, NpHYEM A|A2=k-A|A3. Ble-——k'B|Bg.
JokaxuTte, uto npsameie A B, A:B;, A3B; napasienbHbl Heko-
TOpPOH TMJIOCKOCTH.
Hau npsimoyroabHblii napannenenunex ABCDA,B\C,D,, B xo-
topom AB=AD=a, AA,=2a. B Bepuunax B, u D nomelueHn
3apsiabl ¢, a B BepuwinHe A — 3apsan 2¢. Haiiante a6comotHyio
BeJHYHHY pPe3Y/bTHPYIOILEH HAMpPsKEHHOCTH 3JEKTPHUECKOro
noJsi: a) B Touke A;; 6) B Touke C; B) B uentpe rpatu A,B,C,Dy;
r) B ueHtpe rpaud ABCD.
B terpasape ABCD Touka Kﬂ»— cepefiMHa MEllH3Hbl__§B| rpatu

BCD._»Pa:mo;Kme sektop AK no Bextopam a=AB, b=AC,
c=AD. . - -
Ha Tpex HekoMIaHapHbIX BekTopax p=AB, §—AD, r=AA,
nocTpoeH Mapasesenunes ABCDA,B\C,D,. Pa3noxute 10

BEKTOpaM p, § H r BEKTODHI, OGPBSOBBHHHG JHaroHajlfAMH 3TOro
napaJjajnenenunena.

493.

394.

895.

396.

397.

398.

399.

B napannesenunene ABCDA;B\C\D, _Touka K—cepenu_ﬂ:l
pebpa CC,. Pasnoxute pextop: a) AK 1no Bextopam AB,

- —> — = —

AD, AA,; 6) DA, no Bexropam AB,, BC, CD,.

B napannencnunepe ABCDA.B,C\D, nnaronaiu

DCC\D; ncpecexaioTes B_TOUKC M. Pasnomute BekTop AM
g _

>

no Bektopam AB, AD u AA,.

JloKa)XKuTe, YTO ©CJIH TOUKH MepeceveHHsi MeidaH TpeyrosibHH-

kos ABC u A;B,C, cosnazaior, To npsimpe AA,, BB, u CCi

napasiicJLHEl HEKOTOPOH HJOCKOCTH.

B terpasape ABCD Touka M — cepeanna peGpa BC. Buipa-
- - — =y —>

3uTe uepe3 BekTOpu b=AB, c=AC u d=AD caenywinue
— > —> —

Bektopbl: BC, CD, DB u DM.

B terpasape ABCD toukn M u N sBISIHOTCH COOTBETCTBEHHO
ToukaMmu nepeceuenusi menuat rpaseii ADB u BDC. Jlokaxure,
uto MN|AC, u HaifizuTe OTHOUICHME JJIHH 3THX OTPE3KOB.
Tpeyronvhuxku ABC, A\B,Ci u A;B2C> pacnofoxeHbl TaK, UTO
Toukd A, B, C sBASIOTCS CepellMHaMM OTPE3KOB A,A,, BB,
C,C, coorsetcTBeHHO. JloKaXKHTe, UTO TOUKH MepeceyeHusi me-
Inak TpeyroabHukoB ABC, ABiCi u AoBoC, nexat Ha OfLHOH
npsiMOH.

JloKakHTe, YTO TPEyroJbHHK, BePIIMHAMH KOTOPOro SIBJIAIOTCH
TOUKH MepecedeHdsi MeanaH GOKOBLIX rpaHeil TeTpasjipa, Mo-
no6eH OCHOBAHHIO TETpasApa.

rpaHy
p——»



11 knacc

F'masa V
METOA, KOOPOAHHAT B NNPOCTPAHCTBE

§ 1. KOOPAHUHATHI TOYKH H KOOPAUHATBHI BEKTOPA

42. TMpamoyroasHaa cucteMa KOOpAHHAT B npocTpaHctee. Eciu
yepe3 TOYUKY NMPOCTPAHCTBA MPOBEIEHL! TPH NMOMAPHO NMepreHaHKyaAp-
Hble TIpsiMble, HA KaXKJI0H W3 HUX BeI6paHo HanpasJeHHe (oHO 0603Ha-
4yaeTcsi CTPeNKOH) M BblOpaHa elHHHIlA H3MepeHHs OTPe3KoB*, TO ro-
BOPSAT, UTO 3a1aHa NPAMOYSOAbHAS CUCTEMA KOOPAUHAT B NIPOCTPAHCT-
Be (puc. 114). IlpsimMble ¢ BLIGpaHHBIMH HA HUX HaNpaBJeHHSIMH Ha3bi-
BAIOTCHA 0CAMU KOOPOUHAT, a UX o01lasi TouKa — Ha14aAoMm KOOpOUHAT.
Oua o6o3navaercst o6biuHO 6ykBoii 0. OcH KoopaHHAT 0603HaYAIOTCS
tak: Ox, Oy, Oz — 1 HMCIOT HA3BaHHUA: OCb abCLHUCC, OCb OpPAHHAT,
ocb ammsukat. Besi cHctema KoopauHat o6osHauaercss Oxyz. Tpu
MJOCKOCTH, TIPOXOASiillHE COOTBETCTBEHHO uepe3 ocH KoopauHat Ox
u Oy, Oy n Oz, Oz u Ox, Ha3bIBAIOTCH KOOPOUHATHbIMU NAOCKOCTAMU
u obosunauarcs Oxy, Oyz, Ozx.

Touka O pa3pmensieT KaxXAyl M3 OCeH KOOpAHMHAT Ha AaBa Jyua.
Jlyu, HanpaBJleHHe KOTOpPOTO COBNajaeT C HanpasJ/JeHHeM OCH, Ha3bl-
BAeTCs NOAOMCUTEAbHOU NOAYoCsbio, a APYrod Jyd — orpuyaresbhod
noayoceio.

B npsimoyroasHoit cucTeMe KOOpAHHAT Karkao#t Touke M npocTpas-
CTBa COMOCTaBseTCs TPOHKa UHCeJ, KOTOpble Ha3bIBAIOTCA ee Koopau-
naramu. OHu ONpPeNcasIOTCS aHaI0rHYHO KOOPAHHATaM ToueK Ha MJoc-
KocTH. [TpoBenem uepe3 Touky M TpH TIJIOCKOCTH, NMepileHAHKYJIsi pHbIe

13 z )
M

% 3

g

S M

S

S ocb opduxam M2

‘bc\*"c 0 Y 0 7

C“o M,
X X

Puc. 114. Puc. 115.

* HanomuuMm, uTo npu BHGpaHHOM eAHHHUE H3MEPEHHA OTPE3KOB MJHHA KaXKAOro
OTPE3Ka BHIPAXKAETCA NONOKHTEJAbHHM YHCAOM. B npaunofi rnase moa AJMHOM oTpe3ka
neaApa3yMeBaeTcs 3TO YHCJAO.
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)

Puc. 116. Puc. 117.

K oCsiM KoopaHHAT, H o6o3Hauum uepes M;, M, u M; Touku nep:
YeHHST 3THX TJIOCKOCTel COOTBETCTBEHHO C OCAMH abGCuIHCC, opaH
u anmaukar (puc. 115). Ilepeast Koopaunara Toukn M (oHa Ha3b
ercst abcyuccod W o6o3Hauaercss o6bluHO OYKBOH Xx) onpenesse
tak: x=O0M,, ecau M; — TouKa TNOJOXKHUTEJIbHOH I0YOCH;
= — OM,, ecin M, — TouKa oTpHuaTtenbHOH noayocH; x=0, e
M, coBnanaet ¢ Toukoii O. AHaNOTHUHO C MOMOLLBIO TOUKH M3 ot
NsieTcs BTOpas KoopanHaTta (opdunura) y TOUKH M, a ¢ nomousio -
K1 M3 — TpeTbs Koopaunata (annauxara) z Toukn M. Koopanu
ToOuKH M 3anHcbiBaioTcsi B CKOOKax Mocje 0003HAueHus TOL
M (x; y; 2), npuuem nepBofl yKa3eiBaioT abcuuccy, BTOpoi — opar
Ty, TpeTbeit — annaukaty. Ha pucynke 116 Hu3o6paxkensi -
ku A(9:5;10), B(4;, —3;6), C(9;0;0), D4;0;5), E(0;8
F (0; 0; —3).

Ecau touka M (x; y; 2) NeXHUT 1a KOOPAHHATHOH TTOCKOCTH
HA OCH KOOPAHHAT, TO HEKOTOPbHIC €¢ KOOPJAHHATLI PaBHLI HYJO. |
ecan M€ Oxy, 1o anniukata Toukn M paBHa nymo: z=0. Ananors
ecan MEOxz, To y=0, a eciu M€QOyz, T0 x=0. Eciu M€Ox
opAMHaTa M annaHkata Touky M pasHbr Hyq0: y=0 1 z=0 (nar
Mep, y Toukn C Ha pucyHke 116). Ecau M€ Oy, To x=01n 2=0; €
MgOz, 1o x=0u y=0. Bce Tpn KOOpAHHATH HauaJa KOOPAHHAT |
HH Hymo: O (0; 0; 0).

43. KoopauHaTol BekTopa. 3aAaAHM B NIPOCTPAHCTBE TIPAMOYIX
Hyl0 cicteMy KoopauHaTt Oxyz. Ha Kax a0l H3 MOJTOXKHTENbHBIX TIC
oceil OTJIONHM OT HAya1a KOOPAHHAT eQunu« oLl BEKTOPD, T. €. BeK

J/IMHa KOTOporo paBHa efnHHue. O603HaunM yepe3 { eHHHYHbBIA
TOp ocu abcuuce, yepes j — eAHHHYHHEI BEKTOP OCH OPAMHAT H U

k — enMHUYHLIA BEKTOp OCH annaukat (puc. 117). Bektopsl i, j, k
30BeM KoopOunarHeimu sekropamu. OUeBHAHO, 3TH BEKTOPH HE K(
AauapHbl. [103TOMY 2106811 8eKTOP & MOJNCHO PA3AOHCUTS NO KOOPOU
HbIM BeKTopam, T. e. npedcTasuts 8 sude

& =xi+yj+zk,



2 npuses kosgpuyuentor pazsoxnenus x, y, z
0npedeasioTCs eOUHCTBERNbLM 06PA3OM.
As Kosdpouuuentsl x, y u 2z B pasjoxetuy

BeKTOPA G M0 KOOPAHHATHBIM BEKTOPaM Ha-

3LIBAIOTCSL KoopdunaTamu sexkTopa a 6 Oau-
Hod  cucteme KoopduraT. KoopaunaThi

BeKTOpa @ 6yjieM 3amuciBaTh B ¢duryp-

W/ HBIX CKOGKax nocje o603HaueHusi BeKTopa:

- a{x; y; 2. Ha pucyuke 118 uso6paxen npsi-
K MOYTOJIbHHA napaJijleleliurnes, HMeIOULUH
- 7 crenyiowmne Hamepetina: 0OA, =2, 0A,=3,
{ f 74, ¥ OA;=5. Koopautaru BeKTOpOB, H300pa-
X JKEeHHHIX Ha 31(11\: pHCyHKe, TakoBul: a {2; 3; 5),
" N b{2;3; —1), A:A(2; 3; 0}, 7{1; 0; 0}, } (0; 1; 0,

X -
Puc. 118. k{0; 0; 1).
Tak kak HYJEBOH BEKTOP MOXHO mnpel-
cTaButb B BHAe 0=0{+40j+0k, TO0 BCe
KOOpIHMHATHl HyJeBOTo BeKTopa paBHul uy.io. [asee, Koopdunaros
PasHbix GeKTOpOS COOTGETCTEEHHO pPaBHbl, T. €. €C/H BEKTOpH
afx;; y; 2) n b {re: y2; 2o} paBHb, TO xi=Xs, Y=y, 2,=2
(o6bsicHHTE MOueMy).

PaccMoTpum npaBusa, No3sosisiONiMe N0 KOOPAMHATAM aHHbIX
BEKTOPOB HaHTH KOODAMHATBI MX CYMMbl, PA3HOCTH M MPOH3BelEHHS
BeKTOpa Ha AaHHOe YHCJO.

1°" Kasxcdas xoopdunara cymmer dsyx uiu 6oaee 8EeKTOPO8 pasHa
CymMe COOTBETCTEYIOUUX KOOPOURAT 3TUX_6EKTOpPOS.

Hpyramu ClI0BaMy, eciiu ale; g 2 ub {xy Yo; 29} — naHHble Bek-
TOphHI, TO BEKTOp 5+b HMeeT KOOPAHHATH (x| xo; y) + yo; 21+ 2).

2°. Kamdas koopdunara pasnocru deyx 8EKTOPOB PABHA PA3HOCTU
COOTBETCTBYIOWUX KOOPOURAT 3TUX BEKTOPOB.

Hpyrumu cnosamu, el a {x,; yi; 2\) ¥ b {xz; yo; 22} — AaHHble BeK-
TOPHI, TO BEKTOD d—b uMeeT KOOPIHHATH (x| — X2; Y1 — y2; 2 — 22).

3°. Kamdaa xoopdunara npoussedenusn sexropa Ha wucio pasna
npou3ssedenuto COOTBETCTaYIOWel KOOPOUHATL 8EKTOPA HA 3TO HUCAO.

Jpyrumu cioBamu, ecau a {x: y; 2) — nanubii BeKTOp, & — JlaHHoe
UHCJIO, TO BEKTOP otd MMeeT KOOPAMHATbHI {ax; ay; az).

YTBepiaetus 1° — 3° noKa3biBalOTCH TOUHO TakK e, KaK H aJs
BEKTOPOB Ha IJIOCKOCTH.

PaccMoTpeHHbie TpaBu/ia No3BOJISIOT HaXOLHTD KOOpHHaTh J11060-
TO BEKTOPA, IPEACTABJIEHHOrO B BUlle a/ireGpaHuecKoil CyMMbI JaHHBIX
BEKTOPOB, KOODAHHATH KOTOPhIX H3BECTHH. PaccMoTpum mnpumep.
3anaua. Halitn Koopaunats Bektopa ﬁ:?&'——;—b +¢, ecan
afl; —2;0} 5{0;3; —6}, ¢{—2;3;1).
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Pewenue [lo npaBury 3° Bekiop 2a uMeeT KOOpAHHATH
{2; —4; 0}, a BekTOp ( —%5) — koopanHatul {0; —I; 2} Tak Kax p=

=(25)+( —%5) + ¢, TO ero KOOPAMHATHI [X; I} 2} MOXKHO BHUHCIUTb
no mpaBuay 1°: x=24+0—-2=0,y=—4—1+4+3= -2, 2=0+4+2+
+1=3. HUrak, BekTop p HUMeeT KoopauiaTthl {0; —2; 3\

44. CsA3b MeXIV KGOPAHHATAMH BEKTUPOB M KGOPAXIATAMM TO-
yeK. BekTop, KOHeIl kOTOPOro CoBNajsaeT ¢ AaHHOH TOHKCH, a HAY2A0 —
C Haya/joM KOODJIHHAT, HAa3blBAETCA paduyc-8eXTopO.M AAHHOH TOUKH.
Jokaxem, uTo K0OpOLHATHL MOGCGH TOUKL PABHLL COOTBETCTBYIOULUM
Koopdunarask ee paduyc-8eKTopa.

OG6o3HauumM KOOpAMHATH! JaHHOMA ToukH M uepes (x; y; 2). ﬂ}'C’l;b
M, My, M; — TouKkH nepeceuyeHHsi C OCSIMH KOOPAMHAT [IOCKOCTEI,
APOXOASAILHX Uepe3 TOUKY M neprneHaukyYIspHO K 3THM OCAM
(puc. 119). Torza

— — — —
OM=0M,+ OM;+0OM,;. 2)
— -
Hoxkaxem, uto OM, =xi. B camom gesie, ecin Touka M, Jie;KHT Ha
MOJIOXKHUTEIbHONH nosyocH abcuuce, Kak Ha pucyHke [19, To x=0M,,

vy - -~ - =
a Bextopsl OM, u i conanpaBaensl. [lostomy OM,=OM,-i=xi.
Ecau Touxa M, neXuT Ha oTpHuaTeNbHOH noayocH abcuuce, To x ==

— -
= —OM,, a BekTopst OM, ¥ { NPOTHBONONO0KHO Hanpasaenbl. [TosTo-
My OM, = —OM|~tT=xi. Hakouen, ecan touka M, coBnajgaert ¢ Tou-
—> —- —
kot O, To x=0, OM,=0. ITostomy xi =0, ¥ cHOBa cnpaBeA11BO pa-
— - - -
BecTBO OM | = xi. Takum obpasom, B noGom cayyae OM, = xi. Aua-
-

; oy A
JIOTHYHO JoKa3biBaercst, uto OMo=yj, OM;=2zk.
IMoacraBuB 3TH BbIpaXKeHHst B PaBeHCTBO (2), NOJyuuMm

— - - -
OM =xi+yj+zk.
—
Ortciona cienyert, 4To KoopauHaTth Bektopa OM paBHul {x; y; 2J,
T. €. KOOpJIHHATLE TOUKH M paBHbl COOTBETCTBYIOIHM KOOpDAHHATAM ee
—

paauyc-Bektopa OM, uTo M Tpe6oBa/OCh OKA3aTh.
z

M. B(x2; ¥2;22)
I3
M(x;y;2, AB{X3X,; YoYy3 22= r}
13 ) M,
I o B 0
! A(Xi; ¥ 21)
M, N
Pac. 119. Puc. 120.
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,rt A3 uepes koopAHHaThl ero Hayana A u xouua B. Ilycts Tou-
. uMeer KoopaHMHATH (X1; Y1, 21), a Touka B — xoopauHaThl
— —

—

(2. 4., 22). Bextop AB paBeH pa3uoctH BektopoB OB u OA (puc. 120),

1OJTOMY €ro KOOpJHHAThl PaBHbl PAa3HOCTAM COOTBETCTBYIOIHX KOOP-
T

— — —
aunat sektopoB OB u OA. Ho koopaunatsl BektopoB OB u OA cos-
NajfaioT ¢ COOTBETCTBYIOLLUMH KOOpAMHaTamMH Todek B u A:

—

— —
OB {x2; Yo; 22}, OA {x1; y1; 21). TToaTomy BekTOp AB HMeeT KOOPAHHATHI
{xa-—x1; Yyo—y; 22—21).

Hrak, kaxodas Kkoopdunara 8eKTOpa pasHa pa3HoCTU COOTBETCTEY-
0UUX KOOPOUHAT €20 KOHYQ U HAYaAq.

45. Tlpocreine 3anayn B KOOpaAHHATAX.

a) KoopauHathb cepefiHHB OTpe3Ka. Bcucreme Ko-
opanHaT Oxyz OTMETHM TOUKY A ¢ KOOpIHHATaMH (X1; Y1; 21) H Touky B
C KOOPAHHATAMH (Xg; Yo; Z). Boipasum KoopaHHaThl (X; y; 2) cepesHub C
orpe3ka AB uepes KOOpAHHaAThl ero KoHWoB (puc. 121).

Tak kak Touka C — cepeauHa otpe3ka AB, To

——»_ 1 — —
0C=-1-(0A+0B). (1)

(CnpaBensMBoCcTb 3TOTO PaBeHCTBA A0OKa3aHa B Kypce MJaHMMeTPHH. )
Koopanitatsl BeKTOpPOB O—(E, OZ n‘O—E paBHbl COOTBCTCTBYIOLLHM
Kggp,rmﬂaram Touek C, A u B: O—é[x; Y, 2}, O_,Z[xl; Yy, 21} u
OB (x3; yo; 22). 3anucas paseHcTBO (1) B KOOpAHHATaX, MOJYYHM
x=— (a4 y=-40 +). 2= (@1 +20) (2)

Takum obpasoM, kasdas Koopdunara cepeduHst OTpe3Ka pasHa
noaycymme COOT8ETCTBYOUUX KOOPOUHAT €20 KOHYOS.
6) Boiuncnenve HJAHHB BeKTOpa MO ero Koop-

AuHaTamM. JlokaxeMm, 4To J/IHHA BCKTOPA a (X; Y; 2} BLIYHCAAETCA 11O

dopmyJe
al=\F+F+2
lal +y+z 3)
z z Az z
A(X;
(%% 4) = A My(xziv2i2)
C(x;y;2) M(xithiZ,)
B(x2;2:22) a
. Az
ST y
Ay
A MyMy=V(x—%,) 5‘yz -yPHz2)?
Puc. 121. Puc. 122. Pue. 123.

o4

— - — - >
Ot/0XuM Ha ocsx KoopauHaT Bektropsl OA|=xi, OA;=yj, OAs=
= zk u pacemorpum Bektop OA = 0A, + OA;+0Ay=xi+yj+ zk=1
—
(puc. 122). lnuna BekTopa OA Bhipaxkaercs yepe3 AJHHB BEKTOpOB
— —_ —

0A,, OA; u OA; crenyowum o6pasom:
— — — —
|04 =104, 12+ 10412 4 | OAs . )

B camom gefe, ccav TouKa A He JIeXHT Ha KOOPAHHATHBIX MJOC-
kocTax (puc. 122), To paBencTBO (4) CnpaBeiNHBO B CHJIy CBONCTBa
ZMaroHaJ/i MpsiMOYro/bHOrO napasienenunena: 0A*=0A}4- 0A}+
4 0A3. Bo Bcex ApYrHX Cayuyasx pacroloxchHsi Toukd A (Touka A
JIEXKHT Ha KOOPAMHATHOMN TJIOCKOCTH UJIH A OCH KOOPJAHHAT) paBeHCT-
Bo (4) Take BepHO (pPaCCMOTPHTE 3TH CJaydau CaMOCTOSITENIbHO) .

—

— . —» — -
Tak Kak |OA,| = xi| = x|, |0A:| =1yl, |0A,l =|z| u OA=a, 10O
H3 paBeHcTBa (4) moayuaem popmyiy @8-
lal =/1xI+ 1y 2+ 121" =x* +* 2
B) PaccTosune MeX Ay ABYMS TOUYKawmH. Paccmor-
PHM JiBe IPOH3BOJLHBIC TOYKH: TOUKY M ¢ KoopaMHaTaMH (X1; Y1} 21)

H Touky My ¢ KOOpAHHATAMH (X2} Y2; Z2) (pHC. 123). Belpasum paccrosi-
HHe d Mex1y Toukamu M, u M, uepe3 ux KOOpAHHATSHL

-
C >Toii 1esbio pacemoTpuM BekTop MMy, Ero koopanuaTsl paBHbL
{(xo—x1; Yo—y1; ze—2z). CrenosarensHo no  popmye (3)

lMxMz‘x=\/(xz—x|)2+(y2—y1)"’+(22—z|)2. Ho d =|M M:|. Takum
06pasom, paccroanue mexdy Touxamu My (x1; yi; 21) u M2 (x2; Yo, 29)
BbL4UCASETCA NO Popmyae

d=~(xs—x P -2 —y )+ =2 (5)

BOMPOCH! U 3AINAYH

400. [lansi Toukn A (3; —1;0), B(0; 0, —7), C(2;0; 0), D (—4;0; 3),
E(0; —1,0), F(1;2;3), G(0;5, —7), H (—+/5; 1/3; 0). Kakue
M3 3THX TO4YeK JiexkaT Ha: a) ocH abeuuce; 6) OCH OpAHHAT;
B) OCH anmIKKaT; r) 1aockocTH Oxy; A) MJIOCKOCTH Oyz; ¢) nJoc-
koctH Oxz?

401. HaiianTe KOOpAMHATHl  MPOEKUHH  TOUeK A2, —3; 5),
B (3; —5; %) u C(——x/g; —35[22; x/5——\/§) Ha: a) KOOpAHHAT-
uble niockocT Oxz, Oxy u Oyz; 6) ocu koopauxat Ox, Oy u Oz.

402. Jlakbl kOOpAHMHATH ueTbipex BepiinH ky6a ABCDABiCiD:
A(0;0;0),B(0;0;1),D(0;1;,0) u A (1; 0; 0). Haiinure koopau-
HaTbl OCTaJbHbIX BepIIHH Ky6a. L.

403. 3anuwHTe _ KOOPAMHATHl  BEKTODOB: _ _a=3i+2j—5k,
b= —5i+3j—k, c=i—]j, d=]+k, m=k—i, n=0,Tk.
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A

2| 404. laubl BekTOpHI E*{S; —1; 2),
b{—=3; —1; 0, c{o, —1; o),
d{0; 0; O} 3anuwuTe pasnoxe-
HHSL 3THX BEKTOPOB NO_KOOPAH-

0, 8,

%)

— HaTHEIM BekTOpaM i, j, k.

K 405. Ha pucynke 124 uzo6paxen nps-

s - MOYro/IbHbIl llapajienenunen, y
j Kotopero QA ==4, OB =6,

ot

106.

107.

:08.

-09.

0.

e 00,=5. Hannme KoommHaTu
BeKTopoB OA;, OB; 001, OC,
OC[, BCI, A(,;, O|C B CHCTeMe
KoopauHat Oxyz.

Hokaxute, uto Kaxnasi KOOPAMHATA CyMMbI (pasnocTH) AByX

BEKTOPOB paBHa CymMMe (Pa3HOCTH) COOTBETCTBYIOWIMX KOOPIH-
HaT 3THX BEKTOPOB.

Hansi Bektopw af{3; —5; 2), 5(0; 7; —1, E{%; 0; 0} H
d{—27 3,1; 0,5). Haiigute KOOpAHHATE! BEKTOPOB: a) a+b;

6) a—l—c B) b+c r) d+b n) d+a e) a+b+c K) b+a+
+d 3) a+b+c+d

ﬂo RARHBIM pﬂcyHKa 125 Hamxme KOODAHHAThl  BEKTOPOB
—

AC CB AB MN NP BM OM OP, ecnu OA=3, OB=7,
0C=2aM Nup— cepenuHbl pe6ep AC, OC u CB.

D.ax-xbl BEKTOPH a[5 —1; 1}, b{—2; 1; 0, c{0; 02; 0) u
3{ 5 2= 2 } Haitaute KoopauHaThi BeKTOpPOB: a) a—b
6) b—a B) a—¢ryd—a; 1) ¢—d; e) a—b+c X) da—b—¢;
3) 2a; u) —3b; K) —6c; a) —?d, M) 0,25.

Puc. 124,

Nann Bektopst a{—1; 2; 0], 6{0; —5, —2} n ¢{2; 1; —3).
Haiignte KoopausaThl BeKTOpoB
p= =36 — 2a+¢ n q= 3c—2b+a

Puc. 125.

411.

412.

413.

414.

415.

Haun Bektopw a{—1; 1; 1), 6{0; 2, —2), ¢{—3; 2; O u
d{—2:1; —2. Haliure KoopaHHATE! BEKTOPOB: a) 3a+2b—c
6) —at2%—d; B) 0,13+36+07¢—5d; r) (2a-436)—
—(ua—2b)+2(a—b)

HajiznuTe KoopAHHATL BEKTOPOB, POTHBOMOMIOXKHBIX CIELYIOLUAM
BeKTOpaM: i, |, &, a{2; 0; 0}, b{—-—3 5, —7), ¢{—0,3; 0 175}

Kosreaprbl 1M BeKTOpbI: @) a{3; 6; 8 u b, 16}
6) c{l; —1;3)ud{2;3;15);8) i{1;0;01u]{0;1;0}r) ln{O 0; 0}
Wil 7 =3k ) s —15} w Gl—1 —3 —15p
Pewenue a) Koopaunatsi BekTopa a (3; 6 8) nponopuso-
HaJbHbl KOOpPAHHAaTaM BeKTopa 5{6; 12; 16}: ? %_E_k

rae k=;—. [TosTomy a=kb, H, CJef0BaTeNbHO, BEKTOPH d H b
KOJlJIHHEeaPHBI.

6) Koopauhatbl BekTopa ¢ {l; — 1; 3} He mponopuHoHaNbHbI
KoopAMHaTaM BekTopa d {2; 3; 15}, Hanpumep 1—9& —'— [Mosto-

My BeKTOpBI ¢ H d He KOJ/IHEaPHHI. B camom nene, ec.rm npenro-
JOXKHTb, YTO BEKTOPHI € 1 d KOJLIHHEAPHBI, TO CylLecTBYeT Takoe
uncno k, uto ¢ =kd. Ho toraa KOOpJHHATH BEKTOPa ¢ nporop-
LHOHANRHBl KOOPAHHATaM BeKTopa d, YTO NPOTHBOPEUHT YCJIOBHIO
3ajaqu.
Haiinute 3HaueHusi m M n, NPH KOTOPHIX C/IeLyIOIlHE BEKTOPHI
KO1.IMHeapHu: a) a{15; m; 1} u b{18; 12; n}; 6) ¢ {m; 0,4; —1}
44 d{——, n; a}
KomnnaHapHbl M BCKTOpLI: &) E{—S; —3; 0}, i u ]7;
6) {20, =3, iuj;B) c{l;0; =2, inkr)dil; —1;2)
e{—2; 0, Ju j{5; —1; 05 m) mfl; 0; 2}, n{l; 1; —1) u
p{—1;2; 4 €) q(0;5 3}, r{3; 3; 3 msil; 1; 4
Pewenue. r) Bekropn d{l; —1; 2} n e {—2; 0; 1} ne kon-
JIHHEADHBI, TAK K4K KOOPLMHATHI OJHOTO HE nponopunonanbﬂu
KoopauHaTam apyroro. Ecau Bekrop f {5; —1; 0} MoxHO pa3ano-
KHTb Mo BeKTOopam d Y €, To BEeKTOpHI d euf KOMIJIaHaPHBL.
Ecan xe 'BEKTOp f HeNb3sl Pa3sIoXKHUTh N0 BeKTOpam dueé, 1o BeK-
Topbi d, € ¥ | He KOMIIaHaPHbI (B NPOTHBHOM CJTy4ae BEKTOP f
MO2KHO 6bl10 6bl Pa3joXKHTb N0 BEKTOpaM du e). Takum o6pa-
30M, [J191 pelleHus 3aauH Hy)KHO YCTaHOBHTb, MOXHO JIH BEKTOP

f Pa3NoXHTh MO BeKTOpam d 1 6, T. e. CyLIeCTBYIOT JIH YHCAA
X 4 Y TakHe, YTO
f=xd+ye.
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416.

417.

418.

419,

420.

421.

422,
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3anuceiBas 3TO PaBEHCTBO B KOoOpauHaTax, nonyuyum

5=x—2y,
—l=—y,
0=2x+4-y.

Ecau sra CHCTEMa ypaBHEHHWH HMeeT PellieHHe OTHOCHTEbHO
X M Y, TO BeKTOP [ MOXKHO Pa3/loXKUTh N0 BeKTOpam d u e, a ecan
He HMEeT PelleHHs!, TO BEKTOP | Heab3s Pas3NoKUTL 1O BEKTOpaM
d ne. B nanHom cayuae cuctema umeer pewrenne: x =1, y= —2,
TosTomy BekTOp | MOMHO PasNoXHUTL N0 BeKTopam d M &, u,

3HAUYUT, BEKTOpH d, € u | KOMITaHAPHBbI.
Haus  Bektopsl
—>

— — i
0A{; 2, 1), OB(l; —3; 5 u oc{——s—; 075; —2-2}.
3anumure KoopaHHaTte Touek A, B u C, ecau Touka O — Ha-
4ano KOOpAHHAT.
Hanst Toukn A (2; —3; 0, B (7; —12; 18) u C(—8; 0; 5). 3anu-
— — —
uiuTe KoopauHarul sektopos OA, OB u OC, ecium touka O —

Hauyajao KOOpAHHAT, —
Haiigure xoopaunatsi Bextopa AB, ecau: a) A@; —1; 2),

B@ —14)6) A(=26 -2, B3; —1;0:8) A(1; 5 1),

5.
o
L1 0
B ( 2' 3’ 4 )
Bepiunusl tpeyroanuuka ABC nveior KoopauHatei: A(l1; 6; 2),
—

B(2;3; —1), C(—3; 4; 5). Paznoxure BeKropsl AB, BCu C—Xno
KOODJAMHATHLIM BeKTOpam i, | H k.

Hausl toukn A (3; —1; 5), B(2; 3; —4), C(7;0, —1) n
D (8; —4; 8). Hokaxure, uto BEKTOPbI A—EH D_é paBHul. Pas-
Hbl 1 BekTopbl BC u AD?

Jlexar an Ttoukn A, B u C wa ONHOW TMpSIMOi, ecJH:
a) A (3; —7;8), B(—5;4; 1), C(27; —40; 29); 6) A(—5;7;12),
B (4, —8 3), C(13; —23; —6); B) A (—4; 8 —2),
B(—=3; —1;7), C(—2; —10; —16)?

Pewenue. a) Ecau Bekropsl AB u AC KOJIJIHHEADHbI, TO TOY-

Ki A, B u C nexar ua oguoi NPAMOH, a €CJId He KOAJIZHEeAPHbI,
10 Toukn A, B u C He nexaT ra onnoit npsimoii. Haiizem KOOPAH-
—

HaTbl 3THX BekTopos: AB{—8; 11; —7) ,46{24; —33; 21).
— — — —
Ouesuano, AC= —3AB, nostomy BekTophl AB u AC Konnu-

HEapHb!, H, ClefoBaTeNbHO, TOUKA A, B u C nexar Ha ofHOfl
npsMOH,

Jlexar a1 toukn A, B, C u D B opHoi MJIOCKOCTH, €CJIH:
a) A(—2; —13;3), B(l; 4; 1), C(—1; —I; —4), D (0; 0; 0);

423.

424.

425.

426.

427.

428.

429,

430.

431.

432.
433.

434.

435.
436.

6) A(; 1; 0), B3; 4, —1), C(—2; —3; 0), D(2; 0; 3);
B) A(5; —1;0),B(—2;7;1), C(12; —15; —7), D(1; 1; —2)?
IlokaxkuTe, uTO TOUKa MepecedeHHust MeaHaH TpeyroasHuka ABC ¢
BepwiHHamu A (x1; y1; 21), B (x2; yo; 22), C (x3; Y3; 23) HMeeT Koop-
LHHATHI

( XXt xs

242242, )
3 3 '

ityatys .
3 H

Touka M — cepenuna otpeska AB. Haiiaute KoOOpAHH2THI:
a) toukn M, ecin A (0; 3; —4), B(—2; 2; 0); 6) Touxku B, ccan
A(14; —8; 5), M(3; —2; —7); B) Touku A, ecau B (0; 0; 2),
M(—12; 4; 15). . .
Cepenuna orpeska AB nexut Ha ocit Ox. Hafianre m 1 n, eca:
a) A(—3; m; 5), B(2; —2; n); 6) A(1;0,5, —4), B(l; m; 2n);
B) A(0; m; n+1), B(l; n; —m-1); r) A(7; 2m—+n; —n),
B(—5; —3; m—3).

—
Haiigure nauny Bektopa AB, ecau: a) A(—1,0; 2), B(1; —2;3);
6) A(—35 —17; 20), B(—34; —5; 8). B
Hailanre anuHbl BeK;rOp‘OBZ-C‘l[5_;. —1; 7}, b2+3; —6; 1),
C=i+jtk d=—2k m=i—2] } )
Jlanet BekTOpSI @ (3; =21} b6{—2;3; lluc {—Sj 2; 1). Haitaute:
a) la+b6l; 6) lal+161; 8) lal—16l; r) la—bl; n) I3¢l;
e) V14 l¢cl; x) [2a—3cl.

Haubt Touku M (—4; 7; 0)u N (0; —1; 2). Haiinure paccrosinue
OT Hayaja KOOpIHHAT JO CepelHHbl oTpe3ka MN.
Hansi touxu A (25 1; —2), B (22 —3)u € (25 0; —1). Haiimi-

Te: a) mepumeTp Tpeyroabhuka ABC; 6) mefHaHLI TPeyroJbHH-
ka ABC.
Onpenenute Bup TpeyroasHuka ABC, ecan: a) A(9; 3; —5),
B(2; 10; —5), C(2; 3; 2); 6) A(3; 7, —4), B(5; —3; 2).,
C(l1;3; —10);B) A(5; —5; —1), B(5; —3; —1), C(4; —3; 0)
r} A(—5;2;0), B(—4; 3;0), C(—5; 2, —2).
Haiinure paccrosinue ot Touku A (—3; 4; —4) no: a) Koopauxar-
HBIX TJ0CKocTell; 6) oceil KoopauHar. .
Ha Kaxxnoit H3 KOOPZXHHATHbLIX MJIOCKOCTel HallAUTe TaKYIO TOUKY,
paccrosiie OT KOTopoit Ko ToukH A (—1; 2; — 3) ABNIAETCA HaH-
MEHbILUM CPENH BCEX PAaCCTOSHHI OT TOYeK 3TOH KOOPLHHATHOMH
IJIOCKOCTH RO TOYKH A.
Ha kaxxno#t u3 oceil KoopnuHaT HafiiuTe TaKylo TOUKY, paccTos-
HHe OT KOTOPO#l 10 ToukH B (3; —4; /7) ABAAETCA HAHMEHbUIHM
Cpeay BCEeX pacCTOSIHHH OT TOueK 3TOH ocH 4O ToukH B.
Hauni touku A (1; 0; k), B (— 1;2; 3) u C (0; 0; 1). I'lpu kakux 3xa-
yeHusix k Tpeyroabtuk ABC aBasiercsa paBHOGeLPeHHBIM?
Jlaubi Touku A (4; 4; 0), B (0; 0;0), C (0; 3; 4)u D (1; 4; 4). Hoka-
XKute, uto ABCD — paBHoGeapeHHasi Tpamemun.
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437. Haiinure TOuKy, paBHoypaleHHylo oT Touek A(—2; 3; 5) u
B (3; 2; —3) u pacnosnoxeHHyto Ha ocu: a) Ox; 6) Oy; B) Oz.

438. Hanwi toukn A (—1;2;3), B(—2; 1; 2)u C(0; —1; 1). Haitnure
TOYKY, PAaBHOYAQJEHHYIO OT STHX TOYEK W DACMONOXKEHHYIO Ha
KOOpAHHATHOH miockocTu: a) Oxy; 6) Oyz; B) Ozx.

439. Hauw Touxu O (0; 0; 0), A (4; 0; 0), B (0; 6; 0), C (0; 0; —2). Haii-
AuTe: a) KOOpAMHATHl UEHTPa # pafHyC OKDY>XHOCTH, ONHCaH-
HOff OKOJIO tpeyronbHuka AOB; 6) KOOpAMHATHl TOYKH, PABHO-
ydaJjenHoil oT BepwuH TeTpasapa OABC.

440. Otpe3ok CD panubl m neprneHAHKYJISPEH K TJIOCKOCTH TpPAMO-
yronbHoro Tpeyronsiuka ABC ¢ kareramu AC=0b u BC=a.
BBeante NoAXOAALYIO CHCTEMY KOOPAHHAT H C NIOMOLLBIO HOPMY-
bl PAcCTOSHUST MEXIAY ABYMS TOYKAMH HalJHTe PacCCTOsHHE
OT TOuKH D [O CePeAHHBl TUMOTEHY3bl 3TOrO TPEyroJbHHKA.

§ 2. CKAJIAPHOE NPOU3BENEHHUE BEKTOPOB
46. Yrgn MeKay BekTopamH. Bosbmem nBa mMpoM3BONLHBIX BeK-
- . —
T0pa a b. Ornoxum OT Kakol-HUGYAL ToukH O BekTopnl OA=a u
OB =1b. Ecnyi BeKTOpH @ H b He ABASIOTCS COHAM
paBJeHHbIMH, TO JYUH
OA u OB o6pasyiotr yron AOB (puc. 126). I'panycuyio mepy srzl;:'o
yria oGosHauuM OykBod o u Gylem rOBOPHTb, 4TO Y204 mexncdy
sexropamu @ u b pasen o. Ecnu ke BeKTOpH @ H b CcOHamnpaBJeHHl,
B YAaCTHOCTH OJHMH U3 HUX MM 06a HyJeBble, TO 6ydeM CUHTATb, YTO
yroa mexay HWME pased 0°. Ecau yroa mexpy sekropamu paeen 90°,
TO BEKTOPBI Ha3bIBAIOTCH nepnenQuKkyASpHoLmi. YION MEXIY BeKTOpa-
MU @ u b o6o3nayaerca Tak: a b.
Ha pucynke 127 H306D3KeHO HeCKOJIbKO BEKTQPOB. Yran mexny
- - - - - -1 e :
numu Takosh: a b=30° ac=120°, bc=90° d F=0°, d £=180°.
Ha stom pucynke 6 1¢, b_Ld, b L.
47. CkanspHoe npoH3BeAEHHe BeKTOPOB. CKAAAPHLIM npoussede-
Huem 6yx 8eKTOPO8 Ha3vléaeTca npoussedenue ux OAUH HA KOCURYC

yeaa mexdy wumu. CKansiproe NPOH3BENeHHE BEKTOPOB G H b 0603-
Hauaerca Tak: ab. Takum oGpa3som, ab=|ai-|b|-cos (a b).

>
7 7 |
A 30°

o
T - en———
g 8 c b
Prc 126. Puc. 127

Kak ¥ B NJaHHMETPHH, CTIPAaBeJHBhH yTBEPKACHH:

CKAAAPHOe NPou3BedenUe HeHYAeBbLX 6eKTOPOS PABHO KYAIO
& TOAbKO T020a, K020a 3TU 8eKTOPbL nepneHOUKYAAPHOL;

craanpHoii keadpar eekropa (7. e. CKAAAPHOE npou3ssedent
TOpa Ha ceba) pagen kéadpary e20 Oaunot.

Jloka)KHTe 3TH YTBEPXIEHHSI CaMOCTOSITENbHO.

CxassipHoe NPOH3BeeHHe ABYX BEKTOPOB MOXHO BRIYHCIHUTE
KOODAMHATHl 3THX BEKTOPOB: CKaAapHOe npouseedenue 8ek
ale; yi zif 1 b {xs ye 25} sowpasicaerca opmyaol

ab=xixs+Y1y2+ 2122

Srto yTBepKeHHE NOKA3LIBAETCH TOUHO TakK e, Kak B mial
pHH. -
KocHHyC yra o MeXJy HeHYJeBbIMH BEKTOpaMH axi;; n
b (x2; yo; 22} BHIUMCHAETCH MO dopmyae

xiXeFyyet 2122

B camom gene, Tak Kak ab=lal-|b| cos &, TO cOS a=|—.

a
IMoacTasHB CiOAA BbIPAXKEHHs A5 ab, |al u |b| yepes Koopd
BEKTOPOB a H b, MOJTYy4HM dopmyay (1).

Cdopmyaupyem OCHOBHbIE cBOMCTBA CKaJsipHOTO [POM3BE
BEKTODOB. .

J148 2106bix 8eKTOPOB 4, b, ¢ u 4106020 wucaa k cnpagedauc
gencTea: -

1°, @2>0, npuuem a>>0 npu a=0.

9° gb="ba_(nepemecTurervroLil 3aKOR).

3. (a+b)c=ac+bc (pacnpedesutenbHbill 3GKOK).

4°. k (ab)=(ka) b (coseraTervnbiil 3aKOH).

VrBepxpenust 1°—4° 10Ka3bIBalOTCH TOUHO TaK Xe, KaK B |
METpPHH.

HerpyaHo 10Ka3athb, YTO pacnpee/HTeNbHbIA 3aKOH HMEET
s _mwoforo uMcaa craraembx. Hanpumep, (a+b4-c)d=
+bd+cd (cy. 3apauy 458).

48. BuluucaeHHe YIVIOB MEKAY MPAMHMH H NAOCKOCTAMH
BLIUHC/IEHHS! YT1a MEX/Y ABYMS NIPSIMBIMH, 2 TAKXKE MeX ]y Mps
IOCKOCTbIO BO MHOTHX clyuasix yI0GHO MCMOJbL30BATh CKa/
npouspenenue. Tlpexne ueM pacCMOTPETb JBE TaKHE 3aja
BRIUHC/EHHE YIJIOB, BBEEM TNOHSATHE HANpaB/sIOIero BEKTOD:
MO, .

Henyneeot 8eKTOp HA3bIBAETCA HANPABARIOLLUM 8eKTOpOA
MOU @, eCAU OH AEXCUT AUO0 HA npﬂ_»iozi a, 2u60 Ha npAamol, napa.

Hoii a. Ha pucynke 128 Bektop AB siBasieTcl HanpaBJIsioLUM
poM NpsAMOl a.

COs =



a 3anaua 1. Halitu yzon mewly Osyma
/ npamoimu  (nepecexarouuUMUCa UAL CKpeuyu-
BAOUYUMUCS), €CAU U3BECTHbL KOOPOUHATbL HA-

2 6 nPasAfIOU{UX BEKTOPOB ITUX NPAMBLX.
_ Pewenune. Tlyctb plx; yi; 21) u
Puc. 128. q {x2; Yo; 29} — HaNpaBJsIOUIHE BEKTOPLI NPSH-

mMbix @ U b. OGosHauuM OyKBOH ¢ HCKOMBIH
yrol MexXAy STHMH NpsMuMH. [nsi pellenHs 3ajayd JOCTATOYHO
HaHTH cOS @, TaK KaK 3HAYeHHe COS ¢ M03BOJISieT HAHTH yroa ¢.

A

Beenem o6osnauexne: 8=p ¢. Torna nu6o ¢=0, ecnu 6<90°
(puc. 129, a), 6o ¢=180° —0, ecau 6> 90° (puc. 129, 6). [Tostomy
1160 cos p=cos 0, 160 cos ¢= —cos 6. B mnoGom cryuae |cos | =
=|cos 01, a Tak Kak ¢ < 90°, T0 cos ¢ =0, u, clle10BaTENIbHO, COS =
= |cos 8]. Ucnonb3ys dopmyay (1) n. 47, nonyuaem

|x1%2 4+ Y1tz F2122] . (2)
V2 d+ 5+ 23

3anpaua 2. Hadiru yzon menoy npamoll u naockocreto, ecau
U36eCcTHbL KOOPOUHATLL HANPABASIOULL20 8EKTOLA NPAMOL U KoopOuHa-
Tol HEHYAeB020 8eKTOPA, NEpneHOUKyAIPHO20 K NAOCKOCTU.

Pemewnne. Iyctsb p{x; y; 21)) — Hanpasasiomuil BekTop npsi-
Mol a, 1 {xa; Yo; 29} — HeHyJ/1IeBOH BEKTOP, MepNeHANKYJ/APHBIH K IJ10C-
KOCTH ¢. JTO O3HauaeT, uTO NpsiMasi, Ha KOTOPOH JIeXHT BeKTOp 7,
nepneHauKysipHa K nnockocTH a. O6Go3Hauum OYyKBOH ¢ HCKOM/I:{I':{

cos ==

yroJl Meskiy MpAMoii @ M IJIOCKOCTbIO ¢, a GyKBoil @ — yron p n.

Toabaysicb pucytikom 130, HeTpyaHo poka3aTb (caenraiite 3To
€caMoCTOsITeIbHO) , uTo sin ¢=|cos 6]. TTostomy nsis sin ¢ noayuaer-
csl TaKOe e BhblpakeHHe, Kak H B IPaBOH YacTu paeeHcTsa (2). 3Han
sin ¢ u yuutsiBasi, uto @< 90°, MOXKHO HalTH yroa ¢.

3 7 %
4 9
I'p
A& 7/
T =0 p=180°-8
) )
Puc. 129.
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ﬂ/
/,Tsp’ BIT
[ [

441.

442,

443.

444.

446.

446.

447.

448.

449.

450.
451.

Puc. 130.

3AIAYH
Jau ky6 ABCDA B\C, D, Haitaure yron mexay BeKTOpaMH:
a) B_:B . B.c 6) DA HBTB., 8) Ac. HAB r) BCnAC
) BB. " AC e) B.C H ADI, K) A,Dl 7 BC 3) AA, " C C.

—

Yrof Mexny BEKTOpamH AB u CD paBen ¢@. Haiigure yran
-2 T
BA DC, BACD, AB DC.

Pe6po xy6a ABCDA,B,C,D, paBHo a, Touka O — 1eHTp TpaHH
A.B.C.D. Bbmnc.nme cKaJmpuoe npou3Be11eHHe BeKTopOB
—

a) AD " B.C., 6) AC " CA., B) D B " AC r) BAl H BCI,
) A 101 1 A;Cl, e) D O, u B.O,, X) BO, H C B.

JHauu sektophi a {l1; —1; 2}, b(—l 1; ) u ¢ (5; 6; 2). Beuucute
ac, ab, be, aa, \/:

,HaHE BEKTOPEI a—3t—5]+k H b—]—5k Beluncaure: a) ab;
6) ai; B) bj; 1) (a+b)k I) (a—2b)(k+t——2])

Ilanw sektope @ (3; —1; 1), b {—5; 1; O}u ¢ {—1; —2; 1). Brisic-
HHTE, KaKOH yroJ (OCTpHH MPSIMO HJIM TYTIOH) MeXIy BeKTOpa-
Mua)anbﬁ)buzs)anc A
ﬂaHABeKTO[) a[‘i)}. 5;0). [Hokaxure, uro: a) ai<<90°%
6) aj>90° B) ak=90°

JlaHbl BEKTOPHI a {—-1;2;3}n b |5, x; —1). Tpu KaKoM 3HaueHHH
X BHIMOJIHFAETCH yc/loBHE: a) ab=3; 6) cb=—1; B) alb?
JlaHbi BeKTOpRI a= mz+3]+4k Wb= 4t+m1—7k Tlpu xakom
3HAUYEHHH M BEKTODH @ H 5 NePNeHAHKY/IAPHbI?

Dane Toukn A (0; 1; 2), B(H/2; 1; 2), C(H2; 2, Du D (0; 2; 1).

Hoxaxute, uto ABCD — KBazpar. -

Briunciute yres Mexay Bektopamu: a) a{2; —2; O} u

b(3;0; —3} 6) a(V2 V% 2 ub{—3; —3; 0 B) a0; 5 0} u
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452.
453.

454.

455.

456.

457.

458.

459.

460.

461.

114

b{0; —+/3; 1 1) a{—2,5; 2,5 0) u b{—5; 5; 5-/2};
2 & (—VE —VE 2 n {2 25 1),

ButuncanTe yrisl Mexay BEKTOpoM a(2; 1; 2) B KoOpAHHATHHIMH
BEKTOPaMH.
Hannt Toukn A (1; 3;0), B(2; 3; —1)un C (1; 2; —1). Boiuucaure

yroa mexay sektopamd CA u CB.

Haitaure yrasl, nepumMeTp ¥ MJiowasb TPeyrolbHHKa, BePLIMHAMH

Kotoporo sBasiores toukH A (l; —1; 3;), B@3; —1; 1) u

C(—1;1; 3).

Han ky6 ABCDA B ,C\D,. BoluHcaHTe KOCHHYC yI/1a MEX 1Yy BeK-
— — — — — —>

topamu: a) AA, u AC,; 6) BD, u DB,; B) DB u AC,.

Jau npsamoyroashblil napannenenunes ABCDAB\C\D,, B Ko-

topom AB=1, BC=CC,=2. BuiuHcIHTe yros Mexuy BeKTO-

pamH D—é. ¥ BG. A
UsBectHo, uto a c=bc="60°, |al =1, |b| = || =2. Bouucaure
(atb)ec.
IloKaxxHTe CnpaBeiHBOCTb PaBCHCTBA _
(@+b+c)d=ad+bd+cd.
Pewenne 3anuuem cymmy TPeX BEKTOPOB @, b u ¢ B BH-
ne 5+I;+E=(5+E)+E. [Tonb3ysich pacnpele/lHTeNbHBIM 3a-
KOHOM  CKa/lAPHOTO  MPOHM3BElEHHs  BEKTOPOB, _Mojyuaem
(a+b+c)d=(a+b)+c)d=(a+b)d+cd=(ad +bd)+cd=
—ad+bd+cd. A
BekTopsl @ M & MepneHAMKyJAspHH K BEKTOPY €, @ b=120°,
lal=1|b}=1¢|=1. Boluucaute: a) CKaispHble MPOM3BEEHHS
(G+b40)(2b) u (a—b+7)(@a—7c);, 6) la—bl u lat+b—cl.
JoKaxuTe, 4TO KOOPAHHATHl HEHYJICBOTO BEKTOpPa B MPSIMO-
yroasHo#l cucTeMe KoopauuaT pasubl {l@} cos ¢i; lal cos g
~ A~
lal cos @), Tne @i=ai, g2=aj, ¢z =ak.
Pewenue Ecan BeKTop a HMeeT KoOpiHHATH (x; y; 2}, TO
a=xi+ yj +zk. YMHOKHB 3TO PaBEHCTBO CKANSIPHO HA | M HC-
nojib3ysi CBOMCTBA  CKAa/JSipPHOTO  MIPOHM3BEJEHHsi, TOJYUHM
ai=(xi4yj+2k) i=x () +y ()42 (ki).
]7:0‘ ki=0, 10 ai=x. C Apyrofl CTOpPOHBI, MO OMNPEAeJEHHIO
CKaJIsipHOTO MPOH3BENEHHS ai=\alli| cos P1= lal cos ¢:. Ta-
KHM o6Gpasom, x = IEJ coS @j. AHaJOrHYHO MoJyyaeM PaBeHCTBA
y=la| cos @2, 2==|al cos .
Bce pe6pa terpasapa ABCD pasuul apyr aApyry. Toukn M u N —

Tak Kak ii=|,

462. B

463.

cepe}»unﬂ pebep AD wu BC. [okaxure, uto A:1_7VA—[3=

=MN BC=0.
napannenennnene ABCDA\B,CiD, AA,=AB=AD=1
£ DAB=60°, LA AD =/ A\AB=90°. BbIluldc;mTe:

- —- —> — — —
a) BA-D\Ci; 6) BC,-D\B; B) AC,-AC,; r) |DB,|:
N

]

— —>/\—> —> —>
n) 1ACl; e) cos (DAy DiB); %) cos(AC, DB)).
B rerpasape ABCD npotusonoaosxuvte pe6pa AD u BC, a Takxke

BD u AC nepnenankyasipus. JokaxuTe, yro HIPOTH BOTIONOXKHBIE
pe6pa CD u AB TaK:Ke nepreHuKyJIspHbL.
- -

Pewenue  Bsexem sektopu a=DA, b= DE, E———D—E
—_ -~ - —> - - —> - -

(puc. 131). Torna AB==b—a, AC=c—a, BC=c—b. Ilo yc-

nosuio ADLBC u BD L AC, ngar.OM):a_L(E—b-) H E_L(E—a).

CrenoBarensto, a(c—b)=0u b (c—a)=0. Orciona nojyyaem

ac=ab 4 bc=bha. U3 3tux aByx paBeHcTB CACAYeT, 4TO ac=

=bc, unn (b—a)c=0. Ho 5——5=A—§, E=D—5, nostomy

e
AB DC=0, u, 3uaunr, ABLCD, uto u Tpe6oBaNoCh NOKa3aTh.

464. Buwuncnute  yrom  mexay npameimu AB u  CD, ecau:
a) A(3; —2; 4), B(4; —1; 2), C(6; —3;2), D(7;: —3: 1)
6) A(5: —8; —1), B(6; —8 —2§, C(7: —%; —(1’1), i
D(7; —7, —9); B) A(l; 0; 2), B(2; 1; 0), CO;, —2; —9q),
D(—2, —4; 0); r) A(—6; —15; 7), B(—7, —15; 8)
C(14; —10; 9), D (14; —10; 7). T
465. [lana npasuanHasi TpeyroabHas npusma ABCA\B,C,, B Ko-

Topoit AA;=+/2AB (puc. 132,a). Haii ; )
mu AC, n A\B. P ) ApnTe yroa mMexay npsiMel

Pewenne TIlycts AB=a, Torna AA, — V2a. Beenem nps-
MOYroabHyIO CHCTEMY KOOPAHHAT TaK, KaK MOKa3aHo Ha PHCYHKe

)

b
D

Puc. 131.

Puc. 132.
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466.

467.

468.

469.

470.

471.

472.
473.
474.
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132,6. Bepwunnl A, B, A;, C; uMel0T cleayioui¥e KOOpAHHATH
(o6bsacHuTe mMoueMy): A (“42@%, O), B (0; a; 0),

A (2L 2 a\), €10 0: a D). o

Orciona HaxoguM KoopauHaTh BekTopoB AC, n BA;:

v avy3 . a, ve ay3. _a,.

AC'{—%’_?’GW}' BA'{ 2’ 2’aﬁ}'
—_ —

Bektopul AC, n BA, sBasiiorcsi HanmpasAsOLIHMH BeKTODaMH

npamuix AC; u A\B. Mckomblit yroa ¢ MeXAy HHMH MOXHO

Haith no dopmyae (2):

3 1
l ——4—{1’+Ta"'+2a7l i
cos p= =—

5
3 ,, 1 4 ,'\/5 2, 1 2
‘\/;a +Ta +2a —4a+———4a+2a

otkyna ¢="60°.

B ky6e ABCDA,B,C,D: Touka M niexxut Ha pe6pe AA,, npudem
AM:MA,=3:1, a Touka N — cepeauna pe6pa BC. Bruluncaure
KOCHHYC yrJia MexXay npsiMuiMu: a) MN u DD,; 6) MN u BD;
B) MN u BiD; r) MN un AC.

B npsimoyrosbHoM napainenenunese ABCDA,BiC\D, AB=

=BC=%AA.. Hafigure yron mexay npsimMbivi: a) BD u CDy;

6) AC n AC,.

B npsimoyroabhom napadienenunexe ABCDA,B,CiD, AB=1,
BC =2, BB,=3. BuluHCJIHTe KOCHHYC yIVla MeXAy NpsMbIMH:
a) AC u D\B; 6) AB, u BCy; B) A;D u AC,.

B ky6e ABCDA,B,C,\D; pnaronanu rpanu ABCD nepecekaiorcs
B Touke N, a Touka M aexutr Ha pe6pe A,D,, npuyeM
AM:MD,=1:4. Bolunciure cuHycC yraa mexay npamoid MN u
mockocTuio rpann: ay ABCD; 6) DD,C\C; B) AAD\D.

B terpasape ABCD £ ABD=/ABC= L DBC=90°, ”AB=
=BD =2, BC=1. Bol4yucjIuTe CHHYC yIjla MEXAY NP5IMOH, NpO-
xopsiiieit yepes cepennunl pe6ep AD u BC, H MJIOCKOCTbIO TPaHH:
a) ABD; 6) DBC; B) ABC.

JloKax<HTe, 4TO YroJl MeKAy CKpPelllRBaloLLU MHCS NPSAMBIMH, O1HA
H3 KOTOPHIX COAEPKHT AHAroHa/b Ky6a, a apyrasi — QHaroHajib
rpauu KyG6a, pasen 90°.

Ilan ky6 MNPQM,N,P,Q,. Jokaxure, uto npsamass PM, nep-
NeHAHKy/NsApHA K miockocTaM MN,Q, u QNP:.

Jlyau OA, OB u OC o6pasyior Tpu npsimbix yraa AOB, AOC u
BOC. Haiinute yron Mexny 6uccexkrpucamu yrios COA u AOB.
B  npamoyroabHoM  napameienunene  ABCDA;B.Ci\D,
£ BAC,= £ DAC,=60°. Haiipute 9= £ A1AC\.

Pemenne 3amanuMm npsiMo- D z c
YrOJIbHYIO CHCTEMY KOOpIAMHAT Oxyz X !
Tak, KaK I0Ka3aHO Ha pHCYH- 4
ke 133, u paccMoTpUM eaMHHY- ) 2 8,
Hbifi BEKTOP @, COHanpaBJeHHbIH /
—
¢ Bektopom AC;. Bektop a umeer y 7-‘(/ B
KOOpAKHATHI {cos 60°; cos 60°; cos ), D Iz~
1ot T -
HJIH {2, X cosq>}. Tak kak D B %
lal=1, o —;ll—+4L+coszqr=l. Puc. 133,
Orciona nosyuaem cos? g=- win
8 ’ 2
cos = +--. Tak KaK yroa ¢ ocTphiii, TO cos p=-5. OTKyAa
p=45°.

475. B Ttetpasgpe DABC DA=5 cm, AB=4 cm, AC=3 cum,
£ BAC=90°, £ DAB=60°, £ DAC=45°. Haiiaute paccros-
HHE OT BEpIIHHBI A [0 TOUKH MepeceyeHHsi MEAHAH TPeyrob-
Huka DBC.

476. Yroa mexnay AnaroHabio AC, npsiMOYFroJbHOrO Napaane/enune-
Aa AECDA\B\C\D, n kaxabim u3 pebep AB u AD pasen 60°.
Ha#faute £ CAC,.

477. Tlpoekuus toukn K Ha niockocts kBanpata ABCD cosnajaet ¢

LEHTPOM 3TOro KBajpata. JLOKaKHTE, 4TO yros Me KAy NPsiMbIMH
AK w BD pasen 90°.

§ 3. ABH)KEHHUSA

49. LenTtpanbuan cuMmmerprsi. B Kypce niiaHumMerphu Mbl no3xako-
MHJIHCb € ABHXKENHSIMH MJOCKOCTH, T. €. OT06PdKCIUNUAMH TiIOCKOCTH
Ha ce0s1, COXpAHSIOLUIUMH PaCCTORHUA Mex 1y Toukamu. Beeem tenepn
MOHAITHE ABHXKEHHSA npocTpalcTBa. [1peaBapuTenbHO pa3bsicHUM, 4TO
NOHHMAETCs MOJ CACBAMH 0TObpasceHue npocrpascrea Ha ceda. Ho-
AYCTHM, 4TO Ka)XA0H TOUKe M NpoCcTpaHCTRA MOCT:aB/eRa B COOTBETCT-
BHe HeKoTopas Touka M, npuueM nio6ast Touka M, npocTpaHCcTBa OKa-
3ajach IGCTaRAeHHUOR B COOTBETCTBHe Kakof-To Tuuke M. Torze
rOBOPSIT, UTO 3a8aHO 0TOfpunerue npocTpancrae na ceba. ToBopst
TaKxe, YTO IIPH AAHHOM OTOOpaKeluH 704ka M nepexodur (orobpa-
acaercs) 8 roaky M,. Tloa deudscenuesm npocTpancTac NOHWMaeTCs
QTOGpaKeHHe NPOCTPaHCTBa Ha ce6sl, NPH KOTOPOM JlIoGbie ABE TOYKH A
# B nepexoasar (oto6paxawTcsi) B Kakue-To ToukH 4, U B Tak, 4to
A B, = AB. WubimMu ciioBamu, 08Lacente npocTpancrea — 3To orobpa-
Jenue npocTPaHcT8a Ha cebf, COXPAaHAIu{ee DACCTOARUA MeXOy
roukamu. TIpiMepoM ABHKEHHSI MOXET CIYXHTb YeHTPAAbHAA CUM-
MeTpus — OTO6pakeHHe NpoCTpaHCTBa Ha celsl, NPy KOTOPOM Jio6ast
Touka M nepexoiHT B CHMMETPHUHYIO et TO4Ky M| OTHOCHTENHO
pauHoro uekitpa O.
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JlokaxeM, UTO YEHTPAALHAR CUMMETDUS ABAAETCA OBUNCEHUEM.
O603Hauum GykBofi O LEHTP CHMMETPHH H BBeJeM MNPSMOYroJbHYIO
cuctemy koopauHat Oxyz ¢ HayasoM B Touke O. YCTaHOBHM CBA3b
MexXAy KoopAuHaTaMu ABYX Touek M (x; y; 2) u M, (x1; y1; 21), cum-
METPHUHBbIX OTHOCHTeJbHO Toukd O. Ecau Touka M He coBmagaer c
uedtpom O, To O — cepeanna orpeska MM,. Ilo dopmynam ansa koop-
JHHAT CepeJHHBl OTpPe3Ka moJayyaem

xtx% __n Yyt __g 242
5 =0 =0 ===0

b

OTKYfAa X = —X, Yi=—Y, 2= —2. OTH (opMyJbl BepHbl H B
ToM cayyae, Korga Toukh M u O coBnapaiotr (06bsiCHHTE moyemy).

Paccmorpum Teneps aioGbie 1Be ToukH A (x5 yi; 21) B B (x2; yo; 29)
H [I0KaxeM, YTO PacCTOsiHHe MeXAY CHMMETPHUHBIMH HM Toukamu A,
H B; paBuo AB. Touku A, u B, uMeiot koopautatol A, (—x1; —yy; —2;)
H B (— x2; — y2; — 22). Ilo popMy.ie paccTosiHUs MeKAY ABYMSA TOUKa-
Mu Haxomum: AB=1(xs—x12+ (g2 —y)’ + (22— )%, AB, =
=\/(——x2+x,)2+(——y2+y|)2+(——zg+z;)2. H3 31ux coorHowenni
AcHo, yto AB=AB,, ut0o 4 Tpe6OBaNOCh JOKA3aTh.

50. OceBas cummerpus. Ocesod cummerpueli C OCbI0 a Ha3blBaer-
¢l Takoe oToGpaKeHHe NpPocTpaHcTBa Ha cebsA, nmpH KoTopoM Jiobast
Touka M mnepexogHT B CHMMETDHUHYIO efl Touky M, OTHOCHTeJbHO
OCH a.

HokaxeM, UTo 0ce8an cummerpus seanerca dsuxcenuen. Has sro-
ro BBeleM NMPsIMOYTOJbHYIO CHCTeMY KoopAuHaT Oxyz Tak, uTo6bl OCb
Oz coBniaja € 0Cbl0 CHMMETPHH, H YCTAHOBHM CBSI3b MEXAY KOOPAHHA-
Tamu ABYX Touek M (x; y; 2) # M| (x1; y1; 21), CHMMETPHUHBIX OTHOCH-
tenbHo ocH Oz. Ecnn Touka M He sexut Ha och Oz, To ocb Oz:
1) npoxoaut uepe3 cepeanHy orpeska MM, n 2) nepneHAHKyJsipHA
K HeMy. I3 nepBoro ycaoBusi o GopmyaaM AJasi KOOPAHHAT CepefnHb!

OTpe3Ka noJyyaem %:0 H -‘L‘;-’ﬂ=0, OTKYHA X| = — X W | = —y.

Bropoe ycnoBue o3Hayaer, yto annaukartol Touek M M M, paBHbI:
2y =2. [lonyueHnste GpopMyJibl BEpHLI H B TOM Caydae, Korpa touka M
JeXHT Ha ocH Oz (06BbsACHHTE MOUeMy).

Paccmotpum Tenepsb JioGble ae Touku A (x1; y1; 21) B B (X35 ya; 29)
H J0KaXeM, UTO paCCTOSIHHE MeXAY CHMMETPHUHBIMH HM TOYKaMH
A, n B, pasHo AB. Toukn A, u B, HMeOT KOODAHHATHI
A (—xi; —yi; 21) 1 By (—x2; —ys; 22). Tlo dopmysie paccrosiHus mexay
AByMsi ToukaMH Haxoaum: AB=-/(xe—x\+(y2— )’ 4+ (22 —21)°,
A\By=(—xs+ x5+ (—y2+ 1y + (22— 21)°. U3 311X COOTHOMUICHHIH
sicHo, uto AB=A,B,, uto 1 TpeGoBasOCL N10KA3aTh.

51. 3epkanbHas cuMMeTpHS. 3epKaasHold cummeTpuerd (CHMMETDPH-
€l OTHOCHTEJIbHO IJIOCKOCTH @) Ha3blBaeTcsi Takoe oToGpaKeHHe
npocTpaHcTBa Ha cebsi, NpH KOTopoM JioGasi Touka M nepexoauT B
CHMMETPHYHYIO i OTHOCHTEJIbHO MJIOCKOCTH & Touky M.

IokaxeM, UTO 3epKaAbHAS CUMMETPUA SBAAETCA OBUNCEHUEM.

118

Oas storo BBEseM NpsiMOYroJbHYIO CHCTeMY KoOpaumHat Oxyz Tak,
YToGbI N10cKoCTb Oxy COBNAJA € MNIOCKOCTbIO CHMMETPHH, H YCTAHOBHM
CBA3b MEXAY KOOpPAHHATaMH ABYX Toqu(M (x; 45 2) 1 My (xy; y1; 21),
CHMMETPH4HbIX OTHOCHTEJIbHO NI0CKOCTH Oxy. Ecan Touka M ye jekut
B miockocth Oxy, TO 3Ta NJoCKOCTb: 1) NMPOXOIHT yepes cepemuHy
orpesxa MM, n 2) nepnenaukyaspda K Hemy. M3 neproro ycaosus

no GopMyie KOOPAHHAT CepeAHlibl OTPE3KA NOJydaeMm 2—'12:-2—' =0, or-

Kyaa z)= —z. Bropoe ycnosse osnauaer, yto otpesok MM, mapas-
aenel och Oz, H, CIAGBATENLHO, X\ =X, y) = y. [Tonyuennbie GopMy.sl
BepHbl H B TOM C/lyyae, KOraa Touka M JeXHT B NuaoCKocTH Oxy
(o6bAcHHTE Mouemy).

PaccMotpum Teneps nio6ble aBe Toukn A (x1; y1; 21) v B (x2; Yo; 29)
H JIOKaXeM, YTO PaccTOsiHHEe MeXAy CHMMETDHUHLIMH UM TOUKaMH A,
u B, paBHo AB. Touku A; u B, nmeior Koopauuatul A, (x1; yi; —2z1)
u By (x2; y2; —20). Ilo dopMyne paccTosiHus Mex1y ABYMS TOYKaMH
HaXOMUM: AB=~t— 2 + {2 —y1¥ + (22— 21)%, AB, =
—_— 2 2 2 o
=V(x2—x ) +(y2— 1)’ +(— 22+ 21)°. U3 3THX cooTHOWeHHH sicHo,
ytro AB=AB;, uto ¥ Tpe6oBasoch A0Ka3aTh.

52. Mapaaneasuwiii nepenoc. [IpuBeseM eute ofMH NpuMep ABH XKe-
Hus npocrpaHcTBa. Bo3bmem Kakoii-Hu6yab Bektop p. Iapasiessoim
nepenocoM HA BEKTOP P Ha3bIBAETCSl OTOGpPajKeHHe NPOCTPAHCTBA Ha
C?Eﬁ, NpH KOTOPOM Jio6Gasi Touka M nepexouT B TaKyio Touky M, uto

MM, =p (puc. 134,a).
Ilokakem, 4To napasrensrelii nepenoc A8ARETCA A8urceHuen. Ipn
napaJiesbHOM nepeHoce Ha BeKTop p moGble ABe ToukH A u B nepexo-
-

ast B To4kd A1 1 B, takue, uto AA,=p n BB, =p. Tpebyercs goKa-
3atb, uro A,B) =AB._£lo (PaBHIY TPEYroJbHuKa AEI =/1,_4>, +ATB;.
C apyro# cropoust, AB,=AB 4 BB, (puc. 134,6). U3 stux IBYX pa-
BEHCTB n%yqaena_’/lz; +ATZ?, =A_§+ BB, wm ;7+AT;:§1 =A§+ﬁ,

orkyna A,By=AB. W3 noceasero pasenctsa caenyet, uto A,B, =
=AB, uTo u TpeGoBasoCch AOKA3aTh.

MoxxHo oKa3aTh (3TO meNiaeTcsl TaK ke, Kak W B MJaHHMETPHH),
4, B

1

7
-
P My

¢

Puc. 134.
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YTO MpH JI060M [JBHXKEHHH OTPE30K MepPexOAHT B OTPE30K, npsimMasi —
B NpsAMYylOo, NJOCKOCTb — B NJOCKOCTbL. MoxHo J0Ka3aThb TakxkKe, UTo
MOHSATHE HAJIOXKEHHsl, C IOMOLULI0O KOTOPOTO B HallleM Kypce BBOJAHTCS
paBeHCTBO GHryp (CM. NpHJIOKeHHe 2), COBNALaeT € NOHATHEM [ BHXe-
HH$, T. €. J1060€e HaJoXKeHHe ABJAseTCsA ABHXEeHHeM H, 00paTHO, JMio6o¢
[BHXKEHHe fIBJIsieTcsl HajloXKeHHeM. DTO yTBepKJIEHHe JO0Ka3blBaeTcCs
aHAJOTHYHO TOMY, KaK 3TO [eJaJioCh B MJaHHMeTPHH.

478.

479.

480.

481.

482.

483.

484.

485.

486.
487.
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3ANA4YH

Haiigure KoOpAMHATBI TOYEK, B KOTOpble NEPeXOAST TOUKH
A0; 1;2), B(3; —1; 4), C(1; 0; —2) npu: a) UeHTPaJLHOH
CHMMETPHH OTHOCHTEJbIIO Hauaja KoopAuHat; 6) oceBoH cHM-
MeTPHH OTHOCHTEJbHO KOOPAHHATHBIX OCeH; B) 3epKaJbHON CHM-
METPHH OTHOCHTEJBbHO KOOPAMHATHBIX NJOCKOCTEH.

JlokaXuTe, 4TO NPH ULEHTPaJbHOH CHMMETDHH: a) npsimas, He
NPOXOAsillas Yepe3 LEHTP CHMMETPHH, oToGpaxcaerca Ha napaJ-
JIeJIbHYIO et NpsAMyIo; 6) npsaMas, NPoXoAsllas yepez HeHTp CHM-
MeTpuH, oTo6Gparkaercs Ha cebs.

Jokaxute, 4TO NPHU UEHTPAJIbHOH CHMMETPHK: @) MIOCKOCTb, HE
npoxojsiiiasi yepes LEHTP CUMMeTpuH, oToGpaKaercsi Ha napad-
JIEIbHYIO el IJIOCKOCTD; 6) MJIOCKOCTb, MPOXOAALLASA UCPC3 UCHTD
CMMMeTpHH, oToOpaKaercs Ha cebs.

Hokaxute, 4To Npu OCeBOH CHMMeTpHi: a) npsas, fapa.d-
JesabHast ocH, oToGparkaeTcsi Ha MPSMY, HapasleabHyl0 OCH;
6) npsimas, obpasyloliasi ¢ ocbic yroa ¢, orobpazKaeTcsi Ha
npsAMylo, TakxKe 06pa3yoLLyI0 € OCbI0 YTOJ .

Tlpu 3epxanbHoil cuMMeTpuu npsiMasa a oTobpacacTca Ha Nps-
Mylo a;. JlokaxuTe, 4TO npsiMble @ H @; JieXXaT B OJHOH mJoc-
KOCTH.

[1pu 3epkanbHOH CUMMETPHH OTHOCHTEJNBHO MJAOCKOCTH o MJOC-
KocTb B otoGpaKaercst Ha nJjockocTb By. Jlokaxure, 4TO eciiu:
a) Blle, To Pifla; 6) BpLa, To By coBnanaer ¢ f.

JlokauTe, 4TO NpH NapaJielbHOM NMepeHOCe Ha BeKTOp p, rae
p=~0: a) npsimasi, He napa/jiebHasi BEKTOPY P M He COREpKa-
as 3TOT BEKTOP, 0TOGpaxaercsi Ha napaJ/JeJbHylo efl npsimyio;
6) npsiMasi, napaJJeJbHasi BeKTOPY p HJH COAepXallas 3TOT
BeKTOp, otobpakaercsi Ha cebsl.

Tpeyroashuk A;B;C, noaydeH napaJjjesibHbiM NepeHOCOM Tpe-
yroabhuka ABC na sektop p. Toukn My # M — COOTBETCTBEHHO
TOYKH nepecedeHusi Meguad TtpeyroabHukos A,B,C; u ABC.
JlokauTe, YTO NPH NapajuleJbHOM MepeHoce Ha BeKTOp p TOY-
Ka M nepexoAHT B Touky M,.

JlokaXuTe, 4TO NpPH ABHKEHHH: a) npsiMasi otobpaKaeTcs Ha
npsimyio; 6) MJI0CKOCTb OTO6pakaercs Ha MJIOCKOCTb.
JlokaKuTe, UTO NPH [BHXEHHH: a) OTPe30K OoToGpa)KaeTcsh HA
oTpe3ok; 6) yron oroGpaKaercsi Ha pPaBHBIH eMy YToJ.

488.

489.

=

&,

10.

11

12.

IloKaxuTe, 4TO NpH ABHXKEHHH: a) MNapajjleNbHble NpsAMble
oTo6paxalTcsl Ha napajse/bHble npsivble; 6) napassesbHble
NJIOCKOCTH OTO6GPaKaioTCsi Ha napaJuiesibHble NJOCKOCTH.
JlokaxXuTe, 4TO NPH ABHXKEHHH: a) OKPYKHOCThL 0TOGpaKaercs
Ha OKPYXKHOCTb TOTO Xe pajHyca; 6) NPsAMOYTO/bHBIH napasie-
Jenunea oTo6pa)kaeTcsi Ha NPSIMOYTOJbHBIA Napaineienunes
C TEMH K€ H3MepeHHSIMH.

BOMPOCH! K FJIABE V

Kak pacnosioxeHa TouKa OTHOCHTEJbHO MPSIMOYTOJNLHON CHCTe-
Mbl KOODJAMHAT, €CJIH: a) OAHa ee KOOPAMHATa paBHA HYJIO;
6) nBe ee KOOPAHHATbI PABHbI HYJIO?

O6bsicHuTe, nouyeMy BCe TOYKHM, JeXallHe Ha NPAMOH, napai-
NeqbHOH naockocTH Oxy, MMEIOT OfHY H Ty Xe anmjiHKarty.
Hanet Toukn A (2; 4; 5), B(3; x; y), C(0; 4; 2) u D (5; ¢: u). Tpu
KaKHX 3HAUEeHHAX X, Y, Z, { U U4 9TH TOUKH J1eXKaT: a) B MJIOCKOCTH,
napamneabHol naockocth Oxy; 6)B MJIOCKOCTH, NapasieNbHOil
naockoctd Oxz; B) Ha npsiMo#, napaaneasHoii och Ox?

e

—>

Kakue koopannatbl umeer Bekrop CA, ecau ABxi; yi; 21},
Ny

BC {x9; yo; 2o?

IepBasi u BTOpasi KOOPAUHATHLI HCHYJEBOIO BEKTOPA 4 PaBHBI

HyJ10. Kak pacnoaoeH BEKTOp a NO OTHOLICIHIO K ocu: a) Oz;
6) Ox; B) Oy?

. Ilepsast KoOpaMHATa HEHYAGBOrO BeKTOpa a paBHa HyJalo. Kak

pacnosioeH BEKTOP a 110 OTHOLICHHIO: @) K KOOPAHHATHOM nJoc-
koct Oxz; 6) kK ocu Ox?

KouamiteapHel 1 BCKTOPbI: ) a{—5;3; —1)u 5{6; —10; —2};
6) a{—2; 3; 7)u b{—1; 1,5; 3,5)?

Jauna paauyc-Bektopa Toukn M paBHa !. Moxer s abcuucca
ToOuKH M paBHsATbCs: a) |; 6) 27

Iauna Bektopa @ paBHa 3. MoeT Jiu OfHA K3 KOOPAHHAT Bek-
Topa a paBHATbCAA: a) 3; 6) 5?

A6cuucca Toukn M, paBHa 3, a aGcuucca ToukH M, paBHa 6.
a) Moxer aun anuna otpeska MM, 6uiTh paBHOH 2? 6) Kak pac-
noJioXeH oTpe3ok M;M; no orTHoweHHIO K ocH Ox, eclaH ero
AJIHHA paBHa 3?

Bexropsl @ H b umeioT JAnnibl a ¥ b. Uemy paBHO ckajsipHoe
NpoH3BeleHHe BEKTOPOB a M b, ec/iu: a) BeKTOpPHI aunb COHAmMpas-
JieHbl; 6) BeKTOPH @ M b NPOTHBOMOJIOKHO HaNPaBjeHbl; B) BeK-
TOPb G M b NepHeHANKYASPHbE I) YrOa MeXKay BeKTOpaMu @ u b
pasen 60° 1) yron Mexay BeKTOpaMH a H b paBen 120°?
Ilpu KakoM yC/OBHH CKa/sipHOe NPOW3BeeHHe BEKTOPOB 4 H b:
a) nosIoXHTeNbHO; 6) OTpHLATE]bHO, B) PAaBHO HYJIO?
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13.

14.

15.

16.

17.

490.

491.

492.

493.

494.
495.
496.

497.

Ilaﬂ_:(yé ﬁBCDA1B_,>C,D,;>ﬂepneriliuxynﬂgfu JM_ BEKTOPHL:
a) AD u D,Cy; 6) BD n CCy; B) A\C, n AD; r) DB w D\Cy;

—> —
1) BB u AC? . -
[lepBLie KOOpAMHATH BEKTOPOB @ H fH PaBHH COOTBETCTBEHHQ
1 1 2. MoXeT /K CKajisipHOe IPOH3BEeJEHHE BEKTOPOB a H b
GuiTh: 2) meubwe 2; 6) paBHo 2; Goabure 2? .
Kakue KOOpAM:aTsl HMEET TOUKa A, ec/l MpH LUeHTPaJbHOH. CHM-
merpuu c uentpom A Touxa B(l; 0; 2) mepexomRHT B TOUKY
C(2, —1, 4y
Kak pacnooxeHa IJIOCKOCTb MO OTHOWIEHHIO K OCAM KOOPAH-
nat Ox n Oz, eciM TPH 3€PKAJbHOH CHMMETPHH OTHOCHTEJILHO
310t nIockocTH Touka M (2; 1; 3) nepexoaut B Touky M, (2; —2; 3)?
B xakyio mepuaTKy (MpaByl0 HJH JeBYI) MeDPEXOAHT fpaBas
mepuaTka NPH 3ePKajJbHOH CHMMETDPHH? 0OCeBOH CHMMETPHH?
UEHTPaJbHOH CHMMETPHH?

JONOJIHUTEJbHDbIE 3AAAYH

Ilakbl BekTOphl @ {—5; 0; 5), 5'{—5;*5; 0} n E{I; —2; =3}
Haitaute koopauHaTH BeKTOpa: a) 3b—3a+3c; 6) —0,lc+
-+0,8a—0,56. . ~

KoanuneapHsl Jin BEKTOPBL: a)a{—>53 —1ljubd éﬁ; - 10; —2};
6) al—2 3 Thu bl—1; L5 355 5) a{—= X —1} "
bi6; —5; 9 r) 5[0,7; —1,2; —52}u 6{—28; 4,8; —29,8]?
Tansl Toukn A (—5; 7; 3)u B (3; —11; 1). a) Ha ocu Ox Hadinn-
Te TOuYKy, GuHKalwylo K cepejuHe OTpe3ka AB. 6) Ha#aute
TOYKH, obJs1afaloliHe aHAJOrHYHbIM EBOﬁCTBOM, Ha ocsAX Oyy Og.
Komnnanapsl Jln BEKTOPbL: a) a{—1; 2 3, i+ ni—k
6) b(2; I; 1,5), i+j+kui—j 8) all; Ii 1) b{l; —1; 2} u
c{2, 3; —1Ip

Iaun Touxn A (3; 5; 4), B (4, 6, 5), C(6; —2; DYuD(5; —3;0).
Ilokaxure, uto ABCD — napaJjenorpamm. .

Tauut Touku A (2; 0; 1), B (3; 2; 2) u C (2; 3; 6). Haitnure koop-
JMHATHl TOUKH TepecedeHis MeauaH Tpeyrosbhuka ABC.
IlaHbl KOOPAMHATHl YeThipexX BepIIHH MapajJesenunela
ABCDA\B,C,D,: A(3;0; 2), B(2; 4;5), A1 (5; 3; 1), D(7; 1; 2).
Haiiaute KOOpAMHATH OCTaJbHbIX BepPLIKHH. .
Cepennna otpeska AB nexut B naockocTd Oxy. Haiiaute &,
ecam: a) A(2; 3; —1), B(5; 7; k), 6) A(0; 4; k), B(3: —38; 2)
B) A(5; 3; k), B(3; —5; 3k).

498. Haifimute KoopAMHATH €JHHHUYHBIX BEKTOPOB, COHANpPAaBJEHHHIX

COOTBETCTBEHHO C BekTopamH a{2; 1; —2)u b{l; 3; 0}

499. Iauna sextopa a lx; y; 2} paBHa 5. Hafigute opAxHATy BEKTO-

pa d, ecan x=2, z= —5.
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500.

501.
502.

503*.

504.

505%*.

506.

507.

508.

509.

510.

511.

512.

513.

Hannt Toukn M (2; —1; 3), N(—4; 1, —1), P(—3; 1, 2)u
Q (1; 1; 0). Buluncaute paccrosiHue MexXay cepefHHaMH OTPE3KOB
MN u PQ.

Haiiaute paccrosinue ot Toukn B (— 2; 5;+/3) 10 oceit KoopAHHAT.

Ha ocu opaunat Hafigute TOYKY, PaBHOYAAJEHHYIO OT TOUeK
A(13; 2; —1)u B(—15; 7, —18).

Haiinute KoOpAHHATHI LEHTPA OKPYKHOCTH, OMHCAHHOH OKOJO
TpeyroabHHKa ¢ BepwnHamin A (0; 2; 2), B(2; 1; 1), C(2; 2; 2).
Bepunnst TpeyrosibHika ABC pacnosoXeHsl N0 0AHY CTOPOHY OT
MJIOCKOCTH @& W HaXOASITCA OT 3TOH MJIOCKOCTH HAa PACCTOSIHHAX
4 am, 5 am 1 9 am. Haiigure paccTosinie OT TOYKH NepeceyeHHst
Me/lHaH TPeyrosbHHKa N0 MJIOCKOCTH .

Meduanoi Terpasdpa Ha3biBaeTCs OTPe30K, COGAHHSIOIKI Bep-
IIHHY TeTpas’Apa ¢ TOYKOIi mepeceyeHnst MeAHaH POTHBOMOIONK-
Hoil rpanu. Jlokaxute, 4TO MeAHaHbI TETPasApa MepeceKaloTcs
B OfLHOl ToYKe, KOTOPAst AeNHT KaAYI0O MEAHGHY B OTHOLIEHHH
3:1, cunTas oT BeplIHHHI.

Haust Bektopst @ {— 1; 5; 3), b (3; 0; 2), E{l? —3; 4} ud(2;1;0)
Bbmiicmge CKansipHoe MMPOH3BejeHHe: a) ab; 6) ac; B) JJ;
r) (a+b+c)d; n) (a—b)(c—d).
B terpasape DABC DA=DB=DC, L ADB=45°, £ BDC=
— —
=60°. Bbiuncaute yron mexay Bextopamu: a) DA u BD;
—> — — —>
6) DB u CB; B) BD u BA.
Bce pe6pa terpasapa ABCD pasuul apyr apyry, D, — npoekuus
ToukH D Ha njockocts ABC. IlepreHanKyasipHb 1 BEKTOPHI:
—> —> — —> — — — —>
a) D\B w D\D; 6) DD, u BC; B) DA u BC;, r) D\B u DC?
Broiuncante xocuHyc yria mexay npsamwimii AB u CD, ecau:
a) A(7, —8; 15), B(8; —7; 13), C(2, —3:5), D(—1; 0; 4);
6) A8, —2; 3), B(3; —1;4), C(b; —2;0), D(7; 0; —2).
B xy6e ABCDAB\C,D, touxa M — uentp rpatu BB,C,C. Bui-
— — — —>
YyKCAKHTE Yroa mexay Bekropamu: a) A\D u AM; 6) MD u BB,.
B napaanenenunene ABCDAB,C\D, £ BAA,= 4LBAD=
=/ DAA, =60°, AB=AA,=AD =. Buluncaure JJHHbl BeK-
—> —
topos AC, u BD,.
IMpoekuns Toukn M Ha maockoctb pom6a ABCD cosnagaer
¢ Touko#i O mepeceuenusi ero auaronanel. Touka N — cepeauna

ctopoHn! BC, AC=8, DB= MO =6. Bblunciute KoCHHyC yraa
mexkny npsmoit MN u npawmoit: a) BC; 6) DC; B) AC; r) DB.

B ky6e ABCDA,B,C,D, Touka M nexur na peGpe BB,, npuuem
BM:MB,=3:2, a touka N nexur Ha pebpe AD, npuuem
AN:ND=2:3. Boluucaure CHHyC ymia mexay npsivoit MN n
miaockocTbio rpauu: a) DD,C\C; 6) AB,C,D,.
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514.

515.

516.
517.

518.

519.

520.

Jiyun OA, OB, OC u OM pacrnonoxens Tak, uto £LAOB=
=/ BOC= £ COA=90°, LAOM =q,, £ BOM =g,
£ COM = 3. Jlokaxure, 4TO

cos? ¢ +cos? g2 +cos? g3=1.

Jlyan OA, OB u OC pacrnonoxensl TaK, uto £BOC=
= £/ BOA=45°, £ AOC=060°. llpamas OH nepneHquKyJsipHa
¥ naockocth AOB. Haiigute yron mexay npsmpivn OH u OC.
Ilau asyrpannbiit yron CABD, pasubiit ¢ (¢ <C90°). UssecTHo,
yto ACLAB u £ DAB=0. Haiigute cos £ CAD.

Otpeskn CA ¥ DB neprneHauKyJaspHsl K peGpy ABYrpaHHOro
yrna CABD, pasuoro 120°. HssectHo, uto AB=m, CA=n,
BD=p. Haianre CD.

Tpu gBHXKeHHH npAMast a otoGpaxKaercsd Ha MPAMYylO ai, a
IJIOCKOCTb & — Ha MIOCKOCTb &y. JlokaxuTe, uto: a) eciu afle,
10 aifloey; 6) ecan ala, To ay Lay.

[pu 3epKa/ibHON CHMMETPHH OTHOCHTEJIbHO MJIOCKOCTH o MJIOC-
KocTb B oToGpakaercsi Ha maockocTb fB. Jlokaxure, 4TO ecjH
MI0CKOCTh B 06pa3yeT ¢ MIOCKOCTBIO ¢ YTod ¢, TO H MJIOCKOCTb
B o6pa3syer ¢ MJIOCKOCTbIO ¢ YroJ ¢. _
Jloka)uTe, 4TO NpH NapajielbHOM fepeHoce Ha BEKTOp p:
a) MIOCKOCTb, He napaulesibHasi BEKTOPY p M He copepiKauiasi
3TOT BeKTOop, OTOGpa)Kaercsi Ha NapalilebHyt0 edl MJIOCKOCTb;

6) MAOCKOCTb, MapaJliebias BEKTOPY p WIIH COAepiKalias sToT
BeKTOp, 0ToGpaKaercsi Ha cebs.

I'masa VI
HHJAUHIAP, KOHYC H UIAP

§ 1. LHJHHAP

53. TMousirue unanuapa. PaccMoTpuM ABe napasesbHble MJI0CKOC-
TH o H B H OKPYXKHOCTb L ¢ neHTpoM O paanyca r, pacno.ioxeHHyo
B MJIOCKOCTH & (puc. 135). Uepes kaxaylo TouKy okpyxKHocTH L npo-
BejleM MPsiMy 10, MePNeHAHKYIAPHYIO K m1ockocTH o. OTpe3KH 3THX nps-
MBIX, 33KJIIOUEHHbIE MeXKAy ITIOCKOCTSIMH o H B, 06pa3yloT yuaundpu-
ueckyio nosepxrocts. CaMH OTPe3KH Ha3bIBAOTCA 06pasyroujumu
yuarundpudeckod nosepxnoctu (Ha pucyHke 135 u3oOpakenbl oGpa-
ayowne AA;, MM, n ap.).

IMo mocTpoeHHI0 KOHuBI 0GPa3ylollWX, pacmoJoxeHHble B MJOC-
KOCTH o, 3aMOJIHAAIOT OKpy:KHOCTb L. KoHiibt xe oGpasylomux, pac-
MOJIOXKeHHbIe B MIOCKOCTH f, 3aMOJHAIOT OKPYKHOCTb L; ¢ uentpoM O
pannyca r, rae Oy — TouKa nepecedyeHHs MIOCKOCTH f§ ¢ nMpsiMOH, npo-
xogsuet yepes ToukKy O nepiieHAHKYJNAPHO K MJIOCKOCTH .

CnpaBeasHBOCTb 3TOFO YTBEepKAEHHS CJelyeT H3 TOrO, YTO MHO-
XecTBO KOHiOB 06GPa3yIOILKX, JeXallHX B MJIOCKOCTH B, moay4daercs

e

M3 OKpYXXHocTH L napanjenbHbiM mepeHocom Ha Bektop 0O,. Ila-

pasJieJibHblA MEPeHOC SIBJSACTCS ABH)KEHHEM H, 3HAYHT, HAJNOXEHHEM,

a NMpH HanoXXeHHH mo6Gas GHrypa nepexoAHT B paBHylo el (urypy.
—

CiiepoBaTesbHO, TIPH f1apaJlieIbHOM NepeHoce Ha BekKTop OO0, OKpyX-
HOoCcTb L mepefineT B paBHYIO eit OKDYKHOCTb L, pagHyca r ¢ ueHTPOM
B Touke O;.

L B LB
0, %
A, M, /f- s
| 1
Odpasgrowue |+ of Ocrgbanus Goxobag
L yunuxdpa |11 nobepxnocme

/,.—1:.5_\ ° o >77’_
ol |7 £
N } E g/o
3 a / L R

Oco yunundpa 7

Puc. 136. Luanunp.

[~ 4

Y 1y
e

/3

Puc. 135. Llununapuueckas nosepx-
HOCTb.
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Teno, oepanuuenroe yuAUHOPUHECKOL NOBEPXHOCTSIO UL O6YM KPY-
eamu ¢ epanuyamu L u Ly, nasvieaerca yusundpom (puc. 136). Lu-
JIHHADHUECKasl MOBEPXHOCTb Ha3blBaeTcsl 60K0B0I NOBEPXHOCTLHIO YU
AuHOpa, a KPYTH — oCHOBaHUAMU Yuaundpa. G6pasyiollie UHAHHAPH-
4eCKOH MOBEPXHOCTH HA3bIBAIOTCSA 00pasyrouumu yuiudopa, npsaMas
00, — ocero yuarundpa.

Bce ofpasyowine uMJIHHApa NapalielbRbl ¥ PaBRbL APYT ApYTY
KaK OTpe3KH TlapaJliefbHblX MPSAMbLIX, 3aKJIOUEHHBIE MeXy mapaJ-
NebHbIME IIOCKOCTAMH o H f. [liuHa obpasyiolicii HazbiBaercs 8bi-
coToll yuaundpa, a paguyc OCHOBARHA — paduycom YuAUHOpa.

Luauuap ™moeT ObiTh MOJYyYeH BpalleHHeM HPSMOYTOJbHHKA
BOKPYT O4HOH H3 ero ctopoH. Ha pucynke 137 uzo6paxen LHIHHAD,
MoJIy4eHHbIH BpalelieM npsaMoyrojabiuka ABCD Bokpyr cTopoHnt AB.
[Tpu 3tom GokoBasi MOBEPXHOCTb LHJAHHAPA oGpasyercsi BpauieHHeM
ctoponnl CD, a ocHoBaHHsi — BpateHHeM cTopod BC u AD.

PaccMoTpuM ceueHHs] UHJHHAPA PA3JIHYHBIMH MJIOCKOCTAMH. Ecin
cekyuiasi MJIOCKOCTL MPOXOAMT uepe3 OCb UHJIHHAPA, TO CeuyeHHe
npencrapasier co6oil npamoyeorvruk (puc. 138,a), aBe CTOPOHLI KO-
TOporo — oGpasyiolise, a ABe APYrHe — JAHAMETPbl OCHOBAHHHA WH-
aungpa. Takoe ceueHne HA3LIBAETCH 0CEBOLIM.

Ec/in ceKywiasi MJI0CKOCTb MepNeHAHKY/ISPHA K OCH UHJIHHApA, TO
ceyeHHe fBJsieTCsl kpyeom. B caMoMm mente, ecin y — Takas cekymiasi
niockocth (puc. 138,6), To OHa oOTCekaeT OT pacCMaTpHBAaeMOro
LWHJHHApA TeJO, TaKXKe npejacTabJsioinee co6oi LHAHHADP (OGBsACHHTE
nouemy). OCHOBaHHSIMK 3TOrO LHJIHHAPA CJYKAT ABa Kpyra, OAHH H3
KOTOPBIX H eCTb pacCMaTpPHBAeMOe CedeHHe.

3ameuyaHue Ha npakTHke HepeAKO BCTPEYAIOTCs NpeaMeTH,
KOTopbie HMeloT popMy GoJlee CI0KHBIX LHIAHHAPOB. Ha pucyHke 139,a
H300parkeH LHJHHAD, KaX/10e OCHOBaHHe KOTOPOro npeiacTasiseT Co-
Go# ¢urypy, orpaHHdeHHyl0 YacTbio mapaboast H orpe3koM. Ha pu-
cyHke 139,6 n3o6paxeH LHAHH/AD, OCHOBAHHAMH KOTOPOro SIBJASIIOTCS

[~
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n§;

\
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'Q\
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i
S |
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a ()]

Puc. 137. Llunuuap nonyuen Ocesoe ceueHHe  CeueHHe LHIHHIAPA ILIOCKOCTBIO,

BpallleHHeM  MPAMOYroJibHHKA UHAHKADA. nepneHAHKYAAPHOR K OCH.
ABCD Bokpyr cTopount AB. Puc. 138.
126

\
napadona OKPYNHOCMb

a) )
Puc. 139.

KpYrH, HO 06pasyiowine nHAKHADA He NepNeH/IUKYAAPHbE K MAOCKOCTAM
OCHOBaHH# (HaKIOHHBIA unauuap). OuHako B AanbHCHWIEM Mbl 6Y-
ﬁz: PacCMaTpHBATL TOJILKO TaKHE WHAMHIPDI, KoTOpbie 6blM onpeje-
Wﬂzﬂgpz;o: nynkte. Mx naswiBaoT unorna npameimu Kpyeosbimu
54. NMaowans nosepxHocTu unannapa. Ha pucynke 140,q n3obpa-
Xed uninuap. Ipeacrasum ce6e, uto ero 6oKoRyI0 no’Bepxuocn
paspesaan no o6pasywouleii AB u PasBepHYH TakuM ofpasom, 4to
BCe 06pasyiolne 0Ka3aaHCh PaCHON0KEHHBIMH B HEKOTOpO# nﬂbéKoc-
TH o (puc. 140,6). B pesyintate B mI0CKOCTH o NOJYUYHTCS TPAMO-
YTOJIbHHK AQBB’A’. Croponbt AB u A’B’ NPSIMOYTOJIbHHKA NpPeACTaB-
JA0T coﬁouunsa Kpasl paspesa GOKOBOH MOBepXHOCTH UHJIHHAPaA no
oﬁgaaylomen AB. 3ToT NpAMOYTONbHKK HA3BIBACTCS passeptroti 60Ko-
8ou nosepxroctu yuaundpa. OcHoBanne AA’ NpsIMOYTObHHKA
AABJISIETCS Pa3BEPTKOH OKPYIKHOCTH OCHOBRHHS LUMJIHHApA, a ;sbxcora
AB — o6pasyouleit UWHIHHADPA, 103ToMYy AA’ =2, AB — fi rae r —

panuyc uuauHapa, A — ero BoeicoTa. ’
3a naowiads 6okosod NOBEPXHOCTU YUAUHOPA NpUHUMGETCS nAO-
Hwaaderf’ &ageepmu. Tak kax niowans npsmoyronbinka AEB’ A’ paB-
=2nrh, To AAA BHIYMCACHHS 170wWaLH Seox  GOKOBO#

NOBEPXHOCTH UHJIHHAPA PAAHYCA I H BHICOTH /1 no.yvaetcsi popmyaa

So=2arh. (1)
b 8 ;
8 y B8
H ' <
T
A & A 2nr A
Q) (5)
Puc. 140.
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Hrak, naowade 6okosoil nosepxnoctu yurundpa pasua npous-
8edenuto OAuHbL OKPYICHOCTU OCHOBAHUA HA BbICOTY YUAUHOPA.

I rowadeio noanoti nosepxHOcTU YuAuHOpa HA3BLIBAETCS CyMMa
nyowasel 60KOBOH MOBEPXHOCTH H ABYX OcHoBaHu#. Tak Kak njoutaas
KaMX[0ro OCHOBaHHs PaBHA 7ir’, TO [JIsSl BLIYHCJAEHHs miowamu S,

MOJIHOH MOBEPXHOCTH LMJIHHAPA nojydyaem ¢GHopmyay

521,

522,

523.

524,
525.
526.

527.

528.

529.

530.
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3AAAYH

JloKaxuTe, 4TO OCeBOe CeueHHe UHAHHAPA SIBAAETCA MPAMO-
YrOJLHHKOM, JBe IPOTHBOMOJIOXKHbIE CTOPOHbI KOTOpOro — o6pa-
3yiouiue, a iBe Apyrue — gHaMeTPbl OCHOBAHHK LuauHApa. Hai-
AMTE QHAaroHajb OCeBOro CeYeHHsl, eClH PafHyC LMJHHAPA pa-
BeH 1,5 M, a BbicoTa — 4 M.

JlnaroHaJb oceBOro ceueHus LHJAMHAPA paBHa 48 cM. Yron mex-
Ay 3TO# aHaroHablo  o6pasylolleit uHaIMHApa pased 60°. Haii-
JTE: @) BBICOTY UHAHHAPA; 6) paaMyC LHJHHAPA; B) IJIOLLAAb
OCHOB&HHSI LHJHHApA.

OceBoe ceuenne HMJIHHAPA — KBaApaT, NHAroHajb KOTOPOro
pasHa 20 cm. Haiigure: a) BbicOTy uuauHapa; 6) naowaib
OCHOBAHHS LHJHHAPA.

OceBble ceueHHs] ABYX UHJIHHLAPOB paBHbl. PaBdbl Ju BLICOTHI
THX HHJIHHAPOB?

IMnowans oceBoro ceyenus uuauHapa pasHa 10 M2, a mao-
waap ocHosanus — 5 M2 Hailaure BbICOTY umaHHApA.
Tnowanb OCHOBaHHSA WHIHHADPA OTHOCHTCS K IUIOLLALH OCEBOro
cevenuss Kaxk 3m:4. Haitoure: a) yroa Mexay AHAroHasbio
OCeBOro CeYeHHsl HMJAHHAPA H INIOCKOCTbIO OCHOBAHHA; §) yroa
MeXJy AHAroHa/siMH OCeBOrO CeueHHs.

KoHubl oTpe3ka AB siexKat Ha OKPYKHOCTSIX OCHOBAHH HHAHHA-
pa. Paauyc uuauHapa paseH r, ero BbiCOTa — A, @ paccTosiHHe
MexXAay npsimoit AB n ocblo unauHApa pasHo d. Haiinure: a) h,
ecnu r=10 am, d=8 am, AB=13 am; 6) d, ecau h=6 cm,
r=5 cm, AB=10 cm.

HokaxuTte, 4TO eclH CeKyulast MJICCKOCTh napajjenbHa OCH
UMJIMBAPA H PAcCTOSIHHE MEXAY 3TOH MIOCKOCTbIO H OCbIO LiH-
JUH/IPa MeHblIe ero Pafnyca, TO CeyeHHe LHUIHHADA MTpeACTaBs-
eT co60# NpsiMoy rOJIbHKK, ABe MPOTHBOIINI0 ¥ Hble CTOPOHBl KOTO-
poro — oGpasyiouiue UHIHHAPA.

Beicota unannapa passa 8 e, paanyc pases 5 cM. Haiiaure nio-
I1Afb CeYeHUsl LMAHHAPA MJIOCKOCTbIO, MapaJileibHOH €ro OCH,
€CNK pacCTOsiHHE MeX Y 3TOH IJIOCKOCTBIC H OCbK UHJRHApA
paBHO 3 cwM.

Bricota umInHRpa paBHa 12 cM, a pajyc OCHOBAHHsI pases
10 cM. Un1nHAp nepeceueH MIOCKOCThIO, 1aPaJleIbHOH ero ock,

531.

532.

533.

534.

535.

536.

537.

538.
539.

540

541.

542.

543.

544,

TaK, 4TO B CevyeHHH moayuwiacs keaapart. Haiipure paccros-
HHe OT OCH UMJHHAPA O CeKyLleH MIOCKOCTH.

BoicoTa uuanuapa pasna 10 am. Iiowans ceuenus UHJIHHApPA
MJIOCKOCTbIO, TApaJIe/bHOH OCH UHAHHADPA H yiaJleHHO! HAa 9 M
OT Hee, pasHa 240 am’. Hailaute paanyc umanugpa.

Uepes o6pasylouiylo AA; UHAMHADA MPOBeIeHb ABe CeKylne
TIJJOCKOCTH, OfHA K3 KOTOPLIX MPOXOAMT Yepe3 OCb LHJMHAPA.
Ha#laute otHoutenue naowagei ceuenni LHJIUHAPA 3THMH
TJIOCKOCTSIMH, €C/IH YTOMl MeXAY HHMH PaBeH @.

Beicota unaunapa pasHa f, a M0WaRb 0CEBOTO cedeHHsl pas-
Ha S. Haiigure niowmans cedeHus LMARHAPA MIOCKOCTBHIO, na-
PaJJIeAbHOH €ro OCH, eC/H PACCTOsIHUE MeXKAY OCbI0 HHAHHApPA
H IUVIOCKOCTbIO CeyeHHs1 PaBHO d.

[MnockocTb, MapaseibHas OCH HHAHHAPA, OTCEKAET OT OKPYyX-
HOCTH OCHOBaHus aAyry B 120°. Hafizure miomasaps ceuenns, ecau
BbICOTA UHJIKHAPA PaBHa h, a PacCTOAIHHE MEXKILY OCbIO HHAHHADA
M CeKyulel fJIOCKOCTbIO PaBHO d.

TlnockocTs, mapajnesbHas oOCH HKJAKHAPA, OTCEKAET OT OKPY K-
HOCTH OCHOBaHHsi Ayry B 60°. O6pasylowas uuiMHApa paBHa
10+/3 cM, paccrosinue oT ocH go CeKylled MJIOCKOCTH paB-
HO 2 cM. Haligure niowann ceueHus.

Uepes o6pasyomyio unJIHHAPA NPOBefeHb 1BE B3aHMHO mep-
MeHAHKYJISIPHbIE TI0CKOCTH. Tlnomans Kax/aoro U3 nonyyeHHblx
cedeHui paBHa S. HaliquTe niontaas 0ceBOro cedeHns uHaRHApA,
IluaMeTp OCHOBAHHA LHJHHAPA paBeH | M, BhicoTa LIHJAKHAPA
paBHa ‘JIHHE OKPYXHOCTH OCHoBaHus. Haiimute msowmann 6o-
KOBOW MOBEPXHOCTH LHJHHAPA.

Inowane 6okosoil noBepxHOCTH uuauHapa pasna S. Haitgure
MIOW@Ab OCeBOro CeyeHusl UHIHHAPA.

CKOJIbKO NOHALOGHTCA KPACKH, UTOGbI NOKPACHTb 6aK HHAHHADH-
YecKOW OPMbI C AMAMETPOM OCHOBaHHMsL 1,5 M M BLICOTOH 3 M,
€cln Ha OAMH KBajpaTHHIH Merp pacxoayercs 200 r kpacku?
BeicoTa umannapa Ha 12 eM Go.bilie ero paanyca, a naoumanb
MOJIHOH NMOBePXHOCTH paBHa 2881 cm?’. Haiigure panuHyc OCHOBa-
HHSl H BBICOTY UHJIMHIpA.

CKO/IbKO KBaJPaTHBIX METPOB JHCTOBOM KeCTH MOMAET HA H3-
rotoBjeHie TPy6bl AMHHOH 4 M H nuamerpoM 20 cM, eciH Ha
WBbl He06X011nMO 106aBuTb 2,5% Mowann ee GOKOBOI MoBepx-
HOCTH?

Yroa mexay o6pasylowed HUIHHAPA H JHArOHABLIO OCEBOrO
CeUYeHHs PaBeH @, MJIOWaAb OCHOBAHHS LHJIKHAPA paBHa S. Haii-
ZuTe MJOLWAAb GOKOBOH MOBEPXHOCTH LHMJMHAPA.

¥Yron Mexgy AHAaroHansiMH PasBepPTKH GOKOBOW IOBEP XHOCTH
LUHJIHHAPA paBeH ¢, AuaroHanb paBHa d. Hainure nuowanu
GOKOBOH H MOJMHOH MOBEPXHOCTEH LHIHHADA.

U3 xsanpara, anaronann koroporo pasHa d, CBepHyTa 60KO-
Basl MOBEPXHOCTb uuanHapa. Halgure miowans ocHoBauus uu-
JHHApA.
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545. Lluanuap noayueH BpallleHHeM KBaapaTa CO CTOPOHOM @ BOKPYT
onHOH u3 ero cropoH. HafiguTe myowanb: a) oceBoro ceuyeHus
HHJIHHAPA; 6) GOKOBOH NOBEPXHOCTH HUJIHHAPA; B) MOJHOI MO-
BEPXHOCTH RMJIHHAPA.

546. OauH UWIHHAD MOJYuYeH BpalleHWeM B NMPOCTPAHCTBE MpPsiMO-
yronbHuka ABCD Bokpyr mpsimoii AB, a ApYyrodl UMHJIHHAP —
BpallleHHEeM TOrO »Ke MPAMOYroJbHHKa BOKpPyr npsMoii BC.
a) JlokaxwuTe, uTO nJolaAKR GOKOBbIX MOBEPXHOCTEH 3ITHUX HH-
JuHAPOB paBHel. 6) Haiigute oTHouleHue muowlafei noJHbIX
NOBEpXHOCTeR 3THX UWJIKHAPOB, ecin AB=a, BC=b.

§ 2. KOHYC

55. lMonatne konyca. PaccmorpuM okpyxHocTb L ¢ uentpom O
u apsmylo OP, nepmeHIHKYJSAPHYIO K TUIOCKOCTH 3TOH OKPYXKHOCTH.
Kaxayio TOuKy OKpYXKHOCTH COeJMHHM OTpe3koM c Touko# P. [lo-
BEpXHOCTb, 06Pa30BaHHAsh 3THMH OTPE3KaMH, Ha3biBaeTCsl KOoHue-
ckod nogepxnocteio (puc. 141), a camu oTpe3ku — obpasyrowiumu
KOHU1ecKo HOBENXHOCTU.

Teao, 0cpaHiieHHOE KOHUYECKON NOBEPXHOCTHIO L KPYSOM € 2pa-
Huneti L, nasotgaerca konycom (puc. 142). KoHuueckan moBepxitocTb
Ha3bIBaeTCA BOKOBOUE NOBEPXHOCTHIO KOHYCA, a KPYr — OCHOGAHUEM
konyca. Touka P Ha3biBaeTcsl 8epuiuroli KoHyca, a o6pasyolne Ko-
IIHYeCKOH MNOBEPXHOCTH — obpasyrowusu KoHyca (Ha pucyhke 142
u3o6paxennt obpasyouiie PA, PB u ap.). Bee ofpasyiowne Konyca
paBHbl Apyr aApyry (o6bacHute nouemy). [Ipsamasi OP, npoxoasiias
yepe3 LEHTP OCHOBAHHN M BepUIMHY, Ha3biBaeTcsl ocbio Kowyca. Och
KOHyCa MCPIeHARKYAAPHA K MIOCKOCTH ocHOoBaHun. Otpe3sok OP ua-
3bIBAETCR B8bICOTOL KOHYCA.

Konyc Moxer GbiTb MoJydyeH BpallEHHEM [PSIMOYFOJbHOO Tpe-
yrosibHHMKa BOKPYr 0JHOro u3 ero kareros. Ha pucynke 143 usoGpa-
AeH KOHYC, MOJMyYeHHslii BpallleHHEM NPSIMOYFOAbHOrO TPEyroJbHH-

0Cb_KOHYyCa

\
ocHoBanve konyca

Puc. 141. KoHuueckas nosepx-
1OCTb.

Puc. 142. Kouyc.
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Puc. 143. Konyc mnoayueu Puc. 114, OccBoe ceuenne
BpalleHHeM  NPSMOYTOJb- KoHyca.
HOoro TpeyroibHuka ABC

BOKPYF kaTeTa AL,

ka ABC Bokpyr katera AB. Ilpu 310M GoX0Bas HOLCPXIOCTL KOHyCa
ofpa3syercs BpauieHuem runotexysst AC, a OCHOBallHe — BpallleHHeM
karera BC.

PaccmorpuM ceuenne KOHyca PasamuHLIMH MJIOCKOCTSIMH.

Ecan cexyumias miockocTb NPOXO/UIT Yepe3 ock Kouyca (puc. 144),
TO CceyeHHe MPEACTaBIsieT Co0OH PaBHOGEAPCHHLIE TPEYrOJbHHK,
OCHOBaHHE KOTOPOro -— AHAMeTP OCHOBAHHS KOHYCa, a GOKOBbie CTO-
poHbl — ofpasyollne KoHyca. JTO cCeueHde HA3LIBACTCH OCEBbIM.

Ecan_cekyllas mjiockocTh mepneHaukyaspha K ocu OP KoHyca
{puc. 145), T0 ceyeHue KOHyca MpeACTaBJIseT co6Ol Kpye C LEHTPOM
Oi, pacnosioXeHHBIM Ha OCH KOHyca. Paauyc r, 3T0ro Kpyra paBeH

Al
8
A
o)
Puc. 145. Ceuenne kottyca n.ioc- ’ Puc. 146.
KOCTbIO @, MEPHeHAHKYARAPHOH K
ero ocH,— Kpyr ¢ ucHTpom O,
afnyca ry= PO,
paany =5g "
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=~ 7, 'Ae r — pagHyCc OCHOBaHHA KOHYyCa, UYTO JierKO yCMOTpeTb H3

NoAo6Hs NMPSAMOYroJbHbIX TpeyroabHukoB POM u PO\M,. Ilokasa-
TeJbCTBO 3TOro ¢GakTa MPHBeJEHO B pelIeHHH 3afaud 556.

56. Maomann nosepxuocTh KoHyca. BokoBylo MOBEPXHOCTb KOHY-
ca, Kak H COKOBYIO MOF2PXHOCTb UMJIHHAPA, MOXKHO Da3BepHYTb Ha
MJOCKOCTb, pa3pe3aB ee Mo ORHOH H3 ob6pasyomux (puc. 146,a,6).
Pa3sseptkoit 60KOBOi MOBEPXHOCTH KOHYCA SIBJSIETCSl KDYrOBOH CEKTOP
(cM. puc. 146,6), pagnyc KoToporo paBeH o6pa3syioLlieil KOHyCa, a AJiH-
Ha AyrH CeKTopa — IJIMHE OKPYXXHOCTH OCHOBaHHsi KOHYyca.

3a naouiads 60K080L NOBEPXHOCTU KOHYCA NPUHUMAET CA NAOULAAL
ee pa3zseptku. Bolpa3um naowanb S, G0KOBOH MOBEPXHOCTH KOHYyCa
uepes ero o6pasyloulyio [ H paguyc ocHoBaHus r. [lnomane kpyrosoro
CeKTopa — pa3BepTKH GOKOBOH MOBEPXHOCTH KOHyca (pHc. 146,6) —

al?

paBHa —-a, FAe @ — rpafycHas Mepa Ayru ABA’, nostomy
nl?
6ok = Sgg % )]
Buipasum o uvepes [ u r. Tak kak anuHa nyru ABA’ paBHa 2nr
(AnMHE OKDYXHOCTH OCHOBaHHSI KOHyca), TO 2nr=% a, OTKyna
a=3—610L. IMoncraBuB 3710 Bblpaxkenue B dopmysy (1), moayyum
Seo=mrl. @)

Takum oGpasoM, naouiade GOKOBOL NOBEPXHOCTU KOHYCA PABHA
npou3sedenutd no108uHsl OAUHBL OKPYICHOCTU OCHOBAHUA HA 06pa-
3youyto.

[11014a0610 n0.110L NOBEPXHOCTU KOHYCA HA3BIBAETCSA CyMMa MO-
uiageit 60KOBOK NOBEPXHOCTH H OCHOBaHHMsn. JI151 BoIUHCJEHHS TI0ULE-
au S, NOJHOH MOBEPXHOCTH KOHyca noaydaercss GopmyJa

Sen=2ar ({-+r). (3)

xon

Kou

57. YceyeHumii KoHyc. Bo3bMem mpon3BosbHBI KOHYC M mpoBe-
AeM CeKyLYIOo MJIOCKOCTb, MePMEeHAHKYJ/ISPHYIO K ero OCH. JTa mioc-
KOCTb NepeceKkaercsi ¢ KOHYCOM [0 KPYTry H pa30GHBaeT KOHYC Ha ABe
yactH. OaHa H3 yacredl npeactasiasieT co6OH KOHYC, a Apyrasi Ha-
3biBaercs yceuennsim konycom (puc. 147). OcHOBaHHE HCXOLHOrO
KOHyCa H KPYT, MOJIyYeHHbIH B CEYEHWH 3TOr0 KOHYCa MJOCKOCTHIO,
Ha3bIBAIOTCH OCHOBAHUAMU YCEUEHHOTO KOHYCA, a OTPe30K, COeLHHSIIO-
IHA X LEHTPBI, — 8b6LCOTOU YCEYEHHOTO KOHycCa.

YacTb KOHHYECKOH MOBEPXHOCTH, OTPaHHUHBAIOILAS YCEYeHHbIH
KOHYC, Ha3blBaeTCs ero 60K080L nosepxHOCTbI0, a OTPe3KH o6pasylo-
UIHX KOHHYECKO!l MOBEPXHOCTH, 3aK/IOUEHHble MeX[Ay OCHOBAHHSIMH,
Ha3blBAIOTCA o6pasyroujumu yceueHHOTo KoHyca. Bce o6pasyioiune
YCeYeHHOro KOHyCa paBHbl APYr APYry (ZOKaXKHTe 3TO CaMOCTOs-
TEJbHO).
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Sowxobasn
nobepxwnacms

ocHoBanus
‘KoHyca

Puc. 147. Yceuennnii kouyc. Puc. 148.  Yceucn-
ULt Konyc moayuecu
BpalleHHeM MPAMO-
Yroabxoli TpamneuHH
ABCD Boxpyr cTo-
pot CD.

YceuenHbtil KOHYC MOXKCT GbITb MO.Iyyell BpalleHHeM MPsiMOYroJb-
Hoil Tpaneuiin Boxpyr ee GOKOBOH CTOPOHDI, HEpHeH HKYJAAPHON K OC-
HoBaHuaM. Ha pucynke 148 n3obpaxeH yceyeHHLIH KOHYC, HOJYY€H-
Hbll BpallleHHeM MpAMOYroJbHoil Tpaneuun ABCD BOKPYr CTOPOHbI
CD. Tlpn stom GokoBasi MOBEPXHOCTb obpa3yeTcs BpauileHHeM GOKO-
BOH cTOpoHb! AB, a OCHOBaHHA YCEYCHHOTO KOHYyCa —— BpalleHHeM
ocHoBanu#t CB n DA Ttpanmeuuu.

Buipasum maowane S, 60KOBO# MOBEPXHOCTH YCRUEHHOrO KOHYCa
uepe3 ero o6pasylollyio [ U paauychl r H ry OCHOBaHHil (r=>r)).

IMyctb P — BepiiMHa KOHyCa, u3 KOTOPOTO NOJYUEH yCeyeHHbIH
KoHyc, AA, — oaHa n3 o6pa3syolHX yceyeHHoro Konyca, O n O —
ueHTpbl ocHoBaHuil (puc. 149). Mcnoansys dopmyay (2), noayuaem
Sepe=nr-PA—zur,PA,=nr (PA\+ AA,)—a=ar,-PA,. Otciona, yuuts-
Baf, yto AA| =1, Haxonuu:

Seo=arl+n (r—r)PA,. (4)

Boipasum PA, uepe3 [, r u r,. IlpMOyroabHble TpeyroabHHKH
PO\A, n POA mopo6Hbl, Tak Kak HMeloT obwuil ocrpsiii yroa P, mo-

. PA, _ n, PA, _ n
STOMY H3 ==, WIH prmm=-". Otciona nosyuyacm
PA1== Ir,

r—r’
[NMoncraBuB 3To BbipaxkeHue B ¢opMmysay (4), npuxoaum kK dopmyae

Seoe=n(r+r) L
Takum o6pa3oM, nsouwjade 60Kk080U nNOBEPXHOCTU YCEHEHHO20
KOHYCA pasna npou3sedenuto nosycymmol ONUH OKPYNHOCTeL OCHOBA-
Hutl na obpasyrowyro.
133



547.
548,

549,

550.

551.

552.

553.
554.

555.

556.
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3AJJAYH

BricoTa KoHyca paBHa 15 ¢m, a pagnyc ocHOBaHus paBeH 8 cM.
Haiigure o6pa3syiomwylo KoHyca.

OGpas3yiowas KoHyca, paBHasi 12 cM, HaK/IoHeHa K MJIOCKOCTH
OCHOBAHHA fol yriom o. Halinnte miowanb ocHoBaHus KoHyca,
ecan: a) «a=230° 6) a=45° B) a=60°.

Boicora Kkouyca pasita 8 aM. Ha KakoM pacCTOsIHHH OT BepiliMHb
KOHYCa Hajo MPOBECTi MIOCKOCTb, MapaJileNbHyl0 OCHOBAHHIO,
4yTo6hl MJOLLadAb CeyeHHs1 Obli1a paBHA: a) MNOJOBHHE N0l ALH
OCHORAHHA; 6) 4eTBepTH MJOWLAAH OCHOBAHHSA?

OceBoe ceueline KOHyca — MPsIMOYTOJIbHBII TpeyrosibHuK. Haii-
ANTE IJIOLlaAb 3TOrO CEUeHHsl, eCJIH PaiHyC OCHOBAHHs KOHyca
paBeH 5 cM.

OceBoe cedeHHe KOHyca — MPaBHILHBIL TPeYroJbHHK CO CTOPO-
Ho#t 2r. Hafigute naowans ceyenusi, npoBefeHHOro uyepe3 jBe

‘o6pa3sylole KOHyca, yroJ Mexay KOTOpbiMu paseH: a) 30°;

6) 45° B) 60°.
Beicota koHyca paBHa h, a yron Mexay BbicOTOH M 06pasyio-
we#d Kowyca pasen 60°. Haifiaure nioianb cevyelust Kouyca
MJIOCKOCTBIO, MPOXOAAULIeH uepe3 ABe B3aHMHO llepHeHaHKYsp-
Hble obpasylouiue.
Hatigurte BhicOTY KOHYCa, ecili MJOWAAb €0 OCEBOrO CedyeHHs
paBHa 6 AM%, a miOWlaab OCHOBaHHA paBHa 8 Am .
OGpa3ylouiasi KoHyca paBHa [, a pPalHyC OCHGBaHMsl pPaBeH r.
Hajliaute nuiowlans ceueHns, NpoXoAAWeEro Yepe3 BepUIHHY KOHY-
Ca H XOpAy OCHOBAHHS, CTArHR20WYI0 Ayry: a) B €0°; 6) B 90°.
Buicora konyca paBua 10 cm. Haitgure njowaib ceueHus,
POX0Asiliel0 yepes BepiliHHy KOHYCA B XODAY OCHOBAHHs, CTsi-
rHgaoLyio ayry B 60°, ec/id I0CKOCTL CeueHHA 06pasyer ¢ riaoc-
KOCTbIO OCHOBAaHHA KoHyca yroua: a) 30°; 6) 45°; B) 60°.
OcHoBaHHeM KOHYCa C BepiliHHOf P siBjasieTcsi Kpyr painyca r
c uentpom O. JIOKa>KuTe, UTO CCJHH CEKYIU3s MJIGCKOCTb o Mep-
JEHIHKYAAPEA K OCH KOHYCd, TO CCYElHe KOlyCy (IPeACTaBaseT
coboi Kpyr ¢ uertpos Oy pajiityca ry, rie 0y — T04Ka Mepeceye-
HHA MJOCKOCTH o ¢ ocblo PO, a r|=i—?)'r (crm. puc. 145).
Pewewnune J[lokaxeM cHauajia, 4To Jw06as Touka M,, Je-
Aallas B JIOCKOCTH o HA OKPYXKHOCTH pajuyca ry ¢ uentpom Oy,
JeXHT Ha HEKOTOPOH o6 pasyiolliell KOHyca, T. €. IBJISIETCs TOUKOH
paccvarpuBaemoro ceyenusi. GGo3nauum OykBo# M Touky mepe-
ceuenus ayya PM, ¢ naocxocThio ocuspakus sonyca. M3 nojo-
615l IPAMOYTOAbHLIX TPeyroabiukoB PO M, 11 POM (oHu 110106-
Hbl, TAK KaK MMeloT obwuil ocTpeiit yron P) Haxoaum: OM =
=§g—l -O\M, =£-091- ry=r, T. €. TO4Ka M NeXKHT Ha OKPYKHOCTH
octoBanua xonyca. Caenosarcabio, ovpesox PM, Ha KoTopom
JeXUT Touka M, aBiasieTcs obpasywile KoHyca.

557.

558.

559.

560.

561.

562.

563.

564.

565.

566.

567.

Jokaxem Temepb, uTo JioGasi Touka M;, Jexauias Kak B
MJIOCKOCTH @, TaK H Ha GOKOBOH NOBEPXHOCTH KOHyCa, JIEXKHT Ha
OKPY¥HOCTH pafHyca r; ¢ ueHtpom O;. JleHCTBUTEILHO, H3 NOLO-
Gust TpeyronbHukos PO;M; u POM (PM — o6pasyiomas, npo-
XOoAsilasi 4yepes Touky M) Hmeem

OMy =22 oM=L,/
PO PO

Takum 06pa3oM, oKpyKHOCTb paanyca ry ¢ neHtpom O; sB-
JIfieTCst ceyeHHeM GOKOBOM MOBEPXHOCTH KOHYCa MJIQCKOCTBHIO ¢,
MO3TOMy KPYyr, rpaHuueil KOTOpOro SIBJASIETCS 3Ta OKPYKHOCTD,
fpeacTaB/sier co6oil ceyeHne KOHyCa MJ0CKOCThIO a.
HBe cekylihe nJjockocTH MepHeHAHKVISIPHbL K OCH Kouyca. Jlo-
KaXHTe, UTO IJIOLLaAH CeYeHHH KOHYCA STHMH IIVIOCKOCTAMH OTHO-
CATCSA KAk KBAAPATbl PaCCTOHUI OT BepuiHiibl KOHYCa A0 3THX
JIOCKOCTEH.
PasBepTkoii 60KOBOH NOBEPXHOCTH KOHYCA SIBASETCH CCKTOP
¢ ayroii «. Ha#nure a, ecsn Bricota KOHycCa pasiia 4 cm, a paauyc
OCHOBaiHA paBeH 3 cM.
Haitpute ayry cextopa, npeacrapasiowlero coboi pa3sepTky 6o-
KOBO# MOBEPXHOCTII KOHYCA, €clil 06pa3yiolilast KOHYCA COCTaB-
JseT ¢ 11A0CKOCThIO ochupanisa vroa B (60°.
Hailante yroa ups sepinine 0CeBOIO Ceucliiy KOHyCa, ecdH
pa3BepTKoH ero GOKoBOIl NOBEPXUOCTH sIB1SE1CA CCKTOP € AY-
roii, pasHoii: a) 180°; 6) 90°; B) 60°.
Beiuncante nioiagb OCHOBAHUA I BLICOTY Koilyca, eclH pas-
BEPTKOH €ro GOKOBOM NOBEPXHOCTH FBJASIETCS CEKTOP, PaAHYC
KOTOporo paseH 9 cM, a ayra paBsHa 120°.
Yroa mexay o6pasyouleii H OCblo KoHyca paBeH 45°, o6pa-
sywowas pasHa 6,5 cm. Haitaure naoulanb 60K0BO#H noBep xHOC-
TH KOHYyca.
[lnomans ocesoro ceuenust koHyca pasHa 0,6 cm’. Betcora
KoHyca paBHa 1,2 cMm. Boluncaure nuowaas noaHol nosepxHoc-
TH KOHYCa.
O6pa3syouiasi KOHyca HaKJOHeHa K [UIOCKOCTH OCHOBAHHS MOJ
yriom @. B ocHOBaHHe KOHyca BIHCAH TPeyroJibHHK, y KOTOPO-
ro OfHA CTOPOHA pPaBHa @, a NMPOTHBOJEXKALIHK YFOJN PaBeH a.
Haiigure niomwans momHON MOBEPXHOCTH KOHycCa.
IpamMoyrobHblii TPEyroJbHHK ¢ KaTetamu 6 cM # 8 cm Bpa-
WAaercA BOKPYr MeHblliero Karera. Bblukciaure miowaau 6o-
KOBOH M MOAHOH MOBEPXHOCTeH 0GPa30BAaHHOrO MPU 3TOM Bpa-
LIEHHH KOHyca.
PaBHOGeApeHHHI TPEYroNbHHK, 60KOBasi CTOPOHA KOTOPOLQ PaB-
Ha m, a yrol npH OCHOBaHHH PaBeH ¢, BPalLaeTcsi BOKPYr OC-
HOBaHMA. Haliqute niowans MoBepXHOCTH Tesa, MOJy4aeMoro
NpH BpalleHHH TPeYroJbHHKA.
Haitnure o6pasyiouyio yceuenHoro KoHyca, ec:in paguycsl oc-
HOBaHH# paBHbl 3 CM H 6 CM, a BhiCOTa paBHa 4 cM.
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568. Pajuycbl ocHOBaHHIl yceueHHOro KOHyca paBHbl 5 cM H 11 cm,
a ofOpasywowas paBHa 10 cm. Haiianute: a) BoicoTy yceueH-
HOro KOHyca; 6) mJouiagb OCEBOI'O CEUEHHH.

569. Paauycsl oCHOBaHHH yCeueHHOro KOHyca paBHH R u r, rie
R>r, a ofpa3syoouiasi coCTabaseT C [MJOCKOCTbIO OCHOBaHHS
yroa B 45°. Hailaute niouiagb 0CeBOTO CEUEHHS.

570. Tlnomwans 6okopoil MoBepxHOCTH KoHyca pasHa 80 cm’. Uepes
CepeAHHY BLICOTHI KOHYCa MpOBeAeHa MJOCKOCTb, MeprneHiHKy-
AspHas K Boicore. Haiiante naowags 60KOBO#H MOBEPXHOCTH
06pa30BaBIerocst MpH 3TOM yCeUeHHOTO KOHYyca.

571. Jaua tpaneuns ABCD, B kotopoit £A=90°, £ D=45°
BC=4 cm, CD=3+/2 cm. Boiunciute niouiagn GOKCBOH H
NOJHOH MOoBepXHOCTeH yceueHHOTo KOHyca, 06pa30BaHHOro Bpa-

. uieHHeM NaHHOW TpamelHH BOKPYT cTopoHbl AB.

572. Beapo umeer $opMy yceueHHOro KOHyca, pajHyChbl OCHOBaHHMH
KoToporo paBHbl 15 ¢M i 10 cm, a ob6pasyiouas pasia 30 cM.
CKOJIbKO KHJIOTpaMMOB KPacCKH HYXKHO B3fATb [JSl TOTO, YTOOH
nokpacutb ¢ obGenx ctopod 100 Takux Begep, ecan Ha | M
Tpebyercst 150 r kpacku? (TonuikiHy CTEHOK Beiep B pacuer He
NPHHAMATb. )

§ 3. COEPA
58. Cdepa n wap.

Onpenenenue Coepol HA3618aCTCA NOBEPXHOCTb, COCTORA-
WA U3 BCeX TOHeK NPOCTPARCTBA, PACRONONEHHbIX HA JAHHOM pac-
croanuu or dankold Touku (puc. 150).

Jlattast Touka HasblBaeTCst yewrpom chepol (Touka O Ha pH-
cyHke 150), a paHHoe paccrosiiue — paduycosm cdepol. Pagnyc cde-
pbl yacTo o6o3HaualoT 6yKBOH R.

JTio6o#i OTpe30K, COeIUHSIIOIHA ILEHTP H Kakylo-HHOYyAb TOUKY
chepsl, TakxkKe HaspiBaeTcss pagHycom cdepul. OTpe3ok, coegHHsioO-
wiHi ABe TOYKH chepbt H NPOXOAAILHH uYepe3 ee LEHTp, HasblBaet-
csi Quamerpor chepsl. OueBHgHo, auamerp coepsl paseH 2R. Orme-
THM, yTOo chepa MoXKeT OblTb MNoJydeHa BpalleHHeM MOJYOKpYXK-
HOCTH BOKpyT ee axamerpa (puc. 151).

Teno, orpannueHHoe cdepoil, HasbiBaeTcs wapos. Llentp, paanyc
¥ guameTp Chepbl HA3LIBAIOTCA TaKXKe YewTpom, paduycom n dua-
merpom wapa. OueBngHo, wap pagkyca R ¢ ueHtpom O copnep-
JKHT BCe TOYKH MPOCTPAHCTBA, KOTOpHIE pAcnosoxKeHbl oT ToukH O
Ha paccTosiHKH, He mnpeBblinaouleM R (BkaMouast v Touky O), H He
CONEPXKHT APYTHX TOYEK.

59. Ypaeuenue céepn. IlycTb 3azanbl npsiMoyrosbHasi cxcrema
koopanHat Oxyz W gaHa HeKoTopasi MOBepXHOCThb [, HanpuMep nJaoc-
KOCTb WJIH chepa. YpaBHeHHe ¢ TpeMs MepeMeHHbIMH X, Yy, Z HasbiBa-
eTcs ypasHeruem nosepxroctu F, eciin 3TQMY ypaBHEHHIO y10BJETBO-
psHOT KOOpAHHATHL JI060# TOYKH MOBEPXHOCTH F K He y10BJETBOPAIOT
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8
Pue. 150. Puc. 151. Cepa no-
JAydyeHa BpalleHHeMm
NOAYOKPYX HOCTH
ACB BoKpyr nua-
metpa AB.

KOOpAHMHATh! HHKAKOH TOYKH, He JiexKalled Ha 3Toit nopepxuoctu. Or-
METHM, UTO MOHATHE YPABHEHHS MOBEPXHOCTH AHAJOHYHO MOHSTHIO
YPaBHeHHs1 JIMHHH, KOTOpOe GbLIO BBEAEHO B KypCe MJIaHHMETPHH.

BuiBeaem ypastenne cdepbl pagnyca R ¢ ueHtpoMm C (Xo; Yo; 20)
(puc. 152).

Paccrositine ot npou3Bo/bHOH Touku M (x; y; 2) A0 TO4KH C BbI-
uncasercs no dpopmyae MC =[x — xo) +(y —yo)’ +(z2—20)°. Ecan
Touka M JleXXuT Ha NauHO# coepe, To MC=R, uin MC2=R’ 1. e.
KOOpAHHATHI TOUKH M yIOB/ETBOPSIOT ypaBHEHHIO

(x—xof +(y—yof +(z — 20’ =R". (1)

Ecan ke touka M (x; y, 2) He NeXHT Ha pgaHHO# cdepe, TO
MC?s£R?, T. e. KoopauHATLl TOUuKH M He YIOBJETBOPSIOT ypaBHe-
HHi0 (1). CrefoBaTeNbHO, B NPAMOYe0.16HOU CUCTeME KOOPOUHAT
pasuenue cepvr paduyca R ¢ yentpos C(xu; Yoi 20) umeer sud
x—xo)’ +(y —yo)’ +(z2— 20}’ =R*".

60. BsanmHoe pacnonoxenue chepn u naockoctu. Hccienyem
B3aUMHOe pacnoJo)KeHne cgepbl H MJIOCKOCTH B 3aBHCHMOCTH OT
COOTHOLIEHHST MeXAY PaanycoM cdepbl H pacCTOSAHHEM OT ee LeHTpa
-A0 MJOCKOCTH.

O6o3nauum paguyc cdepsl 6ykBoi R, a paccTosiHHe OT ee LeHTpa
A0 MJOCKOCTH @ — OykBoH d. BBegeM cHcTeMy KOOpAMHAT TakK, Kak
noxkasaHo Ha pucytke 153: n1ockocts Oxy coBnajgaer ¢ MJIOCKOCTLIO a,
a ueHtp C cdepbl JeXKHT Ha noJOXKHTEeAbHOH noayock Oz. B 3rtoit
cucteme KoopauHat Touka C wumeer koopauHatsl (0; O; d), nmostomy
chepa numeer ypasHenne x’4-y’+(z—d)*=R’ TIlaockocTs @ coB-
nagaer ¢ KOOpAHHATHOH MIOCKOCTbiO Oxy, H MO3TOMY €€ ypaBHe-
HHe uMeer BHA 2=0 (00DbsiCHHTE moyemy).

Ecan koopanHathl Kakoii-HuGyab Toukn M (x; y; z) yaoB.ieTBoO-
pAIOT O6OHM yp3BHEHHSM, TO TOUKa M JeXHT KaK B NJOCKOCTH o,
Tak H Ha cdepe, T. e. ABIsAeTCsA 0OLLeH TOUKOH MIOCKOCTH U cepbl.
Ecnu ke cuctema 3THX ABYX ypaBHEHHH He HMeeT pelueHR#, To cde-
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pa ¥ TJIOCKOCTb He HMeloT o6GHuX ToueK. Takum o6pasom, Bompoc
O B3aHMHOM Dacnoso:KeHHH cdepbl H MJOCKOCTH CBOAHTCA K HCCJe-
JOBaHHUIO CHCTEMbl ypaBHeHHH

z=0,
{x2+y2+<z—d)2=R~’.

INoacraBuB z=0 BO BTOpPOE ypaBHEHHE, MOJYUHM
L4y =R*—d". (2)

Bo3aMoxHBl TPH cayyast.
1) d<R. Toraa R*—d®>0, u ypaBHenue (2) sBifeTcsl ypas-

HeHHeM OKDYXKHOCTH pagnyca r=-/R° —d° ¢ ueHTpoM B Touke O Ha
miaockocth Oxy. Koopaunathl mio6oit Toukn M (x; y; 0) 3Toit oxpyx-
HOCTH YAOBJIETBOPAIOT KaK ypaBHEHHIO MJIOCKOCTH @, TaK M ypaBHe-
HHIO cephl; T. e. BCe TOUKHU 3TOH OKPYXKHOCTH SIBJISIOTCH OGUIMMH
TOUYKAaMH IJIOCKOCTH H céepbl (puc. 153, a). Takum oGpa3som, B gaH-
HOM ciayyae cdepa H [JIOCKOCTb MNEPECEKAIOTCA MO OKPYXKHOCTH.
Hrak, ecau paccroanue or yenrpa cgepst o naockocTu mensude
paduyca cgepol, To ceuenue C@epol NAOCKOCTHIO eCTb OKPYMHOCTS.

flcHo, uTO Cceuenue wapa naockocreo ects kpye. Ecan cekywas
NJOCKOCTb MPOXOAHT Yepe3 LeHTP uiapa, 70 d==0 H B CEYCHHH MOJY-
yaeTcs Kpyr paanyca R, T. e. Kpyr, pagHyc KOTOPOro paBeH paauycy
wapa. Tako# Kpyr HaswiBaeTcs Goabwium Kpyzox wapa (puc. 154).
Ec/n cekymiasi n/J10CKOCTb [1€ POXOAHT yepes3 LeHTp wapa, To d=>0

H pamuyc ceueHusi r=+R’—d’, OUeBHJHO, MeHblIe pagHyca Iapa
(cM. pHc. 153, a).

{{0;0,d)

d<R, r=VR%d? d=R

a) &
Puc. 153.
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Puc. 105,

2) d==R. Torna R*—d?’=0, u ypaBHenuio (2) yIOBIETBOPSIOT
TONbKO 3HaueHnss x=0, y=0. CienoBaTenbHO, TONLKO KOOPAHHATHI
toukn O (0; 0; 0) yaoBncTBOPAIOT 06OMM ypaBHCHHSIM, T. e. O —
€JHHCTBeHHas1 0611as Touka chephl H IJIOCKOCTH (CM. puc. 153, 6).
Hrak, ecau paccroanue or yentpa chepet do naockoctu pasno paduy-
Cy cpepol, TO chepa u NAOCKOCTL UMEIOT TOALKO 00HY 06WYI0 TO4KY.

3) d>R. Torna R*—d®*<0, ¥ ypaBueunio (2) He yJ0BJETBO-
PSAIOT KOOPAMHATH HHKaKoH ToukH. ClefoBatesNbHO, ecAu PaccToanue
OT yentpa cgepor do naockocTu Goavuwie paduyca cgepsi, 1o chepa
U NAOCKUCTb He umeroT obujux Touex (cM. puc. 153, 8).

61. Kacareabnas njockocts k chepe. Paccmorpum Gosee noj-
poGHO cayyall, Korga cdepa H MIOCKOCTb HMEWOT TOJIbLKO OAHY 06-
myio Touky. Ilnockocts, nmeoman co cdepoil Toabko 0aHY 06u1yi0
TOUKY, HA3bIBAETCA KACATEAbHOL NAOCKOCToI0 K Cpepe, a HX obwas
TOYKA HasblBaeTcsl To4Koil Kacanus maockocTH u cdepu. Ha pucys-
ke 155 niockocTb a — KacateJbHast K cdepe ¢ ueHtpom O, A —
TOuKa KacaHus. Kacatenbnas miockocTe K chepe obaasaer cBoii-
CTBOM, aHAJOTHUYHBIM CBOHCTBY KacaTesJbHOM K OKpyxHocTH. OmHo
BhIDaXieHO B Caelyloulcll Teopeme:

Teopewma. Paduyc ciepo, nposedennsid 8 Touky xacanus cge-
Pol U nAOCKOCTY, nepneNOUKyARPen K KACATEAbHOL NAOCKOCTU.

Hokasarteabctso. PaccMOTPHM IVIOCKOCTb &, Kacaiouiyio-
cst cepnt ¢ wenTpoM O b Touke A (puc. 155). Hokaxem, uto OA L a.

Ilpeanonoxiim, uto 370 He Tak. Toraa paguyc OA sBaseTcs Hak-
JIOHHOH K IVIOCKOCTIL @, H, CJEN0BATeJbHO, PACCTOsSIHHE OT LeHTPa
cepbl 10 MIOCKOCTH o MeHblle pafgnyca cdepul. ITostomy copepa
H ILIOCKOCTH lI€peceKaloTcst no okpyxuoctn. Ho 310 mpoTuBopeunt
TOMY, 4TO MJCCKOCTh @ — KacaTelbHad, T. €. cepa H 1110CKOCTL o
HMEIOT TOJIBKO OiHy o6ulyio Touky. [TonyueHHoe npornscpedue go-
KasbiBaeT, uto OA 1 a. Teopema jpoKasana.

Hoxaxkem o6paTHyio Teopemy.

Teopema. Ecau padugyc cdepol neprenduiysapen & naAockoc-

Tu, npoxadzuged ucped ee0 KOHew, Aewaxiii Ha cdepe, To ITa nace-
KOCTb ABAALTLA ¥uCGTe w100 K cipepe,
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Pue. 156.

Jloka3zaTteabcTso. M3 ycioBus Teopembl ciellyer, 4To naH-
HBIH pajHyc sIBSeTCA NEPNeHAHKYJspoM, NMpOBelleHHbIM H3 LeHTpa
coepbl K naHHo# mJockocTd. TlosatoMy paccrositHne ot uentpa coe-
pbl A0 NJIOCKOCTH PaBHO pajuycy cdephl, H, cjejoBaTelbHO, chepa
H MJOCKOCTb HMMEIOT TONBKO OIHY 0Ollyl0 TOYKY. DTO H O3Hauaer,
YTO JNaHHas NJI0CKOCTb fiBAsieTcs KacaTe bhoil K cdepe. Teopema
Jl0Ka3aHa.

62. Muaowans chepw. B oTanune ot GOKOBOA NOBEPXHOCTH HH-
JIHHIpa HJH KOHyca cdepy Heab3sl pa3BepHYTb Ha MNJOCKOCTb, H,
cJIeJI0BaTeJNbHO, IJA Hee HEMPHIOfeH Cnoco6 onpeie/eHHs] W BHIYHC-
JIeHHs1 MJOWaAl MOBEPXHOCTH ¢ MoMollbio pa3BepTkH. [las onpepne-
JleHHs1 TJolann chepbl BOCMNO1b3YeMCS MOHATHEM OMHCAHHOTO MHO-
rorpanHuka. MHOTrOrpaHHHK Ha3blBAeTCS OMUCAHHOIM OKOAO Cghepol
(wapa), ecau chepa kacaerca Bcex ero rpaHeir®*. Ilpn stom coe-
pa HasbiBaeTcs snucannot 8 muoeozpannuk. Ha pucynke 156 n3o6-
pa{eHbl OTMHCaHHble OKOJO cepbl TeTpasap H Ky6.

Tlycth omucaHHbll OKOJO cdepbl MHOTOFpaHHHK HMeeT n rpa-
Heil. ByneM HeorpaHHueHHO yBeJHUHBATb n TaknuM o6pa3om, uTOGHI
HanGoNbLIKA pa3mep KaXXao# rparn** ONMHCAHHBLIX MHOrOrpaHHHKOB
cTpeMHuicsl K HyJo. 3a naowads cepvt npumenm npedea nocaedo-
8aTEALHOCTU nAOW,adell NOBEPXHOCT el ONUCARHBLY OKOAO Cdepbl MHO-
202PAHHUKOB Npu CTPeMACHUU K HYAO HauboAbuleeo pasmepa Kax-
dod epanu. B m. 73 Mbl JlOKaxeM, 4TO 3TCT Mpellesl CYWecTByeT,
H TIOIYYHM cleayoulyio Gopmyay IAst BLUHCAEHHS maowasn cdepsl
paanyca R:

S=4nR>%

* ToBopaT, uTo Cdepa KacaeTcs rpaHH MHOTOrPaHHMKA, €CAH MAOCKOCTb TpaHH
ABASIETCA KAcaTeNbHOH K cepe M TOUKA KaCaHUA NMPHHAEMEKHT TpaHH.

** HauGoabluiuM pa3MepoM TpaHH Mbl Ha3biBaeM ‘HauGosibliee paccTOsAHHE
MeXxiy ABYMA ToukaMH rpaHu. Tak, Hanpumep, ecau rpaHb ABJAAETCA MPAMOYrO/ib-
HHKOM, TO ee HanGoAblUKH pa3Mep paBeH AHATOHAMH.
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3ALAYH

Touku A u B aexar Ha cdepe ¢ ueritpom O¢AB, a Touka M
nexuT Ha oTpeske AB. Jlokaxute, uto: a) ecin M — cepelnHa
orpeska AB, 10 OM L AB; 6) ecnn OM L AB, To M — cepenuna
orpeska AB.

Touka M — cepennHa oTpeska AB, KOHUbI KOTOPOro JiexkaT Ha
chepe pazmyca R c uewrpom O. Hafimute: a) OM, ecau
R=50 cM, AB=40 cm; 6) OM, ecin R=15 MM, AB=18 mm;
B) AB, ecin R=10 am, OM =60 cm; r) AM, ecin R=a,
OM=b.

Touxkn A n B nexart Ha cdepe paaunyca R. Haiinure paccros-
HHe oT leHTpa cdepa no npamoit AB, ecin AB=m.

Haiinure ypaBsuehne coepbl pagnyca R ¢ uentpom A, ecin:
a) A(2; —4;7), R=3; 6) A(0; 0; 0), R=~72; B) A(2; 0; 0),
R=4.

Hanuunute ypaeHenne chepbl ¢ LeHTpoM A, npoxonsuiell yepes
Touky N, ecnn: a) A(—2;2;0), N(5; 0; —1); 6) A(—2; 2;0),
N (0; 0; 0); B) A(0; 0; 0), N(5; 3; 1).

Haiinute KoopiumaThl LeHTpa H palnyc cdephl, 3alaHHOM
ypaBHennem: a) x’+y*+27=49; 6) (x—3P 4+ (y+27 +2"=2.
HokaxkuTe, 4TO KaXI0e H3 CJeAYIOLIHX YPaBHeRu# siBjsier-
csi ypaBHeHnem c¢epn. Haiinute koopnauHatel UeHTpa H pa-
mmyc stoi coheph: a) x*—4x+y’+2°=0; 6) £ +yi42t—
—9y=24; B) ®+2+y¥+2"=3; 1) X —x+y'+3y+2°—
—2z2=2.

Illap panuyca 41 IM mepeceueH MJIOCKOCTLIO, HaXomsuledcs
Ha paccrosiuni 9 am or ueHtpa. Hadaute naontagb ceyeHus.
Bepunubl Tpeyroabinka ABC qexar Ha cepe paaunyca 13 cm.
Haiinute paccrosiiHe oT ueHTpa cdepbl A0 TIOCKOCTH Tpey-
ronbHHKa, ecad AB=6 cm, BC=8 cm, AC=10 cm.
BepuinHbl NPsIMOYTOJbHHKA Jexat na cdepe paiityca 10 cm.
Haiiaute paccrosnne or leHTpa cdepul A0 HJIOCKOCTH MPAMO-
yro/bHHKa, ec/n ero nNrHaroHaJb pasHa 16 cm.

CropoHbl TpeyroJbHuKa Kacawores coepnl pautyca 5 cm. Hait-
AHTE pPAcCTOSIHHE OT LeHTpa cdepbl A0 NJOCKOCTH TPEyrodb-
HHKA, eClH ero cTopoHbl pashbl 10 cm, 10 ea u 12 oM.

Bcee ctopoHbl TpeyroibHuka ABC Kacawica coepbl paiuyca
5 cm. Haitgure paccrosinde oT ueHTpa cdepbl IO NJIOCKOCTH
TpeyroJbHuKa, ecin AB=13 cM, BC=14 cm, CA=15 oM.
Bce cToponbl pom6a, [HaroHann Kotoporo pashbl 15 cm # 20 cM,
Kacatotrcs cdepol pazuyca 10 cm. Haiinure paccrosiine ot
nentpa cdepsl 10 NJIOCKOCTH pomba.

Otpesok OH — Bbicota Terpasnpa OABC. BuisichuTe B3aum-
Hoe pacrnonoxenuc cdepbl pamuyca R ¢ nextpom O u mJjoc-
Kocth ABC, ecau: a) R=6 am, OH=60 cM; 6) R=3 M,
OH=95 cm; B) R=5 am, OA=45 cm; r) R=35 nm,
OH =40 cm.

141



587.

588.

589.

590.

591.

142

Paccrosinne oT ueHTpa apa paguyca R 1o cekyulei nioc-
KOCTH paBHO d. BbluncinTe: a) miaoikagb S cedeHHs, ecin
R=12 cm, d=8 cm; 6) R, ecaiu JIowlagb CeueHHs: paBHa 12 cm?,
d=2 cM.

Yepes TouKy, AeslLYI0 panuyc cdeprl nonoaamM, NposBelieHa ce-
Kyllas MJIOCKOCTb, TEpPICHAHKY/AApHAA K 3Tomy panuycy. Pa-
nuyc cohepul paBed R. Hafinure: a) pannyc nosnyunsiuerocs
cedueHus; 6) nJowanb G0KOBOHl MOBEPXHOCTH KOHyca, BCPLIH-
HOM KOTOpOTO fIRJIAETCA ueHTp cdepbl, a OCHOBAHHEM ~— MO-
JyueHHOe CeueHHe.

Cexyuiasi MJIOCKOCTb MPOXOAHT 4epe3 KoHew gHameTpa cdepbl
pagdyca R Ttak, uto yroa Mexlly AHAMETpOM H IVIOCKOCTbIO
pased a. Hafiaute MAJKHY OKpYXKHOCTH, MOJyuuBLIeHcs B ce-
qyeHHH, ecan: a) R=2 cM, a=30° 6) R=5 M, a=45°.
Yepes Touky cdepnl pamuyca R, Koropas sBJASAETCA rpaHuued
JAHHOTO Wapa, NMPOBeJeHbl ABe MJOCKOCTH, OJHAa H3 KOTOPHIX
sAiBJsIeTCsl KacaTeJabHOH X cdepe, a Apyrasi Hak/JOHEHa MOA yr-
JoM ¢ K KacareJbHOH ILIOCKOCTH. Haifigute nuowanb ceue-
HHSl JaHHOTO Wapa.

Co¢epa Kacaercs rpaHeil gByrpanHoro yraa B 120°. Haiignre
pamuyc cdepbl H pacCTOsIHHE MeXKAy TOYKaMH KacaHHs, ecin
paccTosiHHe OT IleHTpa cdepbl A0 pebGpa ABYTpaHHOTO yria
paBHo a.

Pazunyc coepnl pasen 112 cm. Touka, Jexaliass Ha MJIOCKOCTH,
KacartesibHoHl K cdepe, ysaseHa OT TOYKH KacaHHsa Ha 15 cwm.
Haiiaure paccrosilie oT 3TOH TOUKH 10 OGJadXKaduledr K Heit
TOUKH cdephl.

Haiigute naowaab cdepnl, pannyc Kotopodl pased: a) 6 cm;
6) 2 am; B) /2 M; 1) 2+/3 cm.

Ilnowanb ceueHns cepbl, MPOXOAALIETO Yepe3 €@ LCHTP, pas-
na 9 Mm% Hafigute miowans coephl.

Maomaae coepw pasua 324 cm®. Hafimute panuyc coepsr.
Hcnoansys ¢opmyny nnowasin cédepsl, AOKaXKHTE, UTO IJIOLLA-
oM IBYX cdep HpOIOPUHOHAJIbHB KBazparaM HX PaIHycoB.
Buiuncante paaxyc Kpyra, IJowaAb KOTOPOTo paBHa MJoWLa i
cepbl pagnyca 5 M.

PazguycH nByx napandeibHhix ceyesHi cdepbl pasHbel 9 cM H
12 cM. Paccrosinne MexXIy CEKYLiMMH IUVIOCKOCTSIMH paBHO 3 CM.
Hafinure niouwians cdepul.

Pannycsbl ceuernil cdeprl ABYMs B3aHMHO MepreHAHKYAAPHBIMH
IJIOCKOCTSIMY papHel ry 4 r2. Haiinure nuowanb cdepwl, ecau
CCUEHHA HMeIOT CAHICIBEIHYI0 COUyi0 TOUKY.

Hcnoab3ayst fopmyay niowniagn cepsl, I0KaKuTe, UTO MIOILALL
NOJHOH MOBEPXHOCTH HUJIHHAPA, MOJy4YeHHOro NpH BpalleHHH
KBaJpaTa BOKpVI OLHOH H3 ero CTOpCH, paBHa rJaolianu cdepsl,
pPaAHyC KOTOPOH paBeH CTOpOHe KBalpara.
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BOMNPOCbHI K I'JIABE VI

Uemy paBeH yroJ MeXAy MJIOCKOCTBIO OCHOBAHHSl UHJHHApA H
IJIOCKOCTbIO, NpOXoAsillell yepe3 06pa3yioulylo UHJAKHHApA?

Yrto npexpcraBaser coGoil ceuyeHHe LHMAHHAPA MIOCKOCTbIO, Ma-
paJJiesibHOil ero o6pa3syouiei?

Ha ocHoBaHHfIX uMauHApa B3siTHl JABe He mapaJjjieibHble ApYT
Apyry xopibl. Moxer Ju Kpatuaiiiiee paccToOsiHHe MeKIy TOU-
KaMii 3THX XOpA ObiTb: a) paBHHIM BbICOTE LHJHHAPA; G) Goablue
BBICOTHI WHJMHAPA; B) MeHbllue BBICOTHI ILHJIHHApA?

IBe uUHIHHIpHUECKHE JeTaJH NMOKPLIBAIOTCH CJOCM HHKeJs OfH-
HAKOBOH ToJMHKE. Bricota nepsoii meta.aH B aBa pa3sa 6GoJbiue
BLICOTHI BTOpOH, HO pajliyc ee OCHOBAHHsA B /IBA pa3a MeHbilie
paauyca OCHOBAHHA BTOpOﬁ AeTaJjiy. Ha Kahylo H3 ue'ra.neﬁ pac-
XoayeTcsi 6oJbllie HHKeasi?

PaBHbl M Ipyr APYFy YIJbl MeXXHy o6pasyiciiiiMil KOHyca H:
a) IJIOCKOCTbIO OCHOB&HHS; €) ero ocbio?

Yro npexncrasiaser co06OH ceueHHe KOHyca ILIOCKOCTbIO, NpoO-
Xoasiulef yepes ero BCPLIHHY?

Toukn A n B npuHamiexar wapy. [IpuHapIcKuT JAH 3TOMY
wapy Jao6as Touka otpeska AB?

MoryT a4 Bce BepultHbl NPAMOYTrOJAbHOIO TPEYro.lbHHKAa ¢ Ka-
TeraMn 4 cM B 2+/2 cM Jexath Ha cdepe pasuyca 5 cm?
MoryT an nBe cdepbl ¢ OGUIMM IEHTPOM H C IICPABHBIMH pa-
IHyCaMH HMeTb OOLLYIO KacaresabHYIo NJ0CKOCTb?

Yro npexpcrasiasier co60ii MHOXKECTBO BCeX TOUEK MPOCTPAHCTBA,
N3 KOTOPbIX AAHHLIA OTPE30K BHIEH MOA NPAMBIM YIJIOM?

JONOJHHUTEJIbHBIE 3AJA4YH

IMaouwanp ocesoro ceuedust UHAHHApa pasHa S. Haitgute nao-
uallb CeYeHHs UHJAHHApA IJIOCKOCTbIO, NpoxolsueRd uepes
cepeluHy palHyca OCHOBaHHS MEPNEeHAHKYJASPHO K 3TOMY pa-
auycy.

Bepwuno A u B npsamoyronbHuka ABCD nexar Ha OKpyXx-
HOCTH OJIHOTO M3 OCHOBAHHM UHJHHIPA, a BepwHHn C u D —
Ha OKPYXHOCTH ADYroro ocHoBaHus. Brluncante paasyc uu-
JARHApA, eclK ero oGpasyoiias pasia a, AB=a, a yron mex-
oy npamodt BC 1 NOCKOCTBIO OCHOBaHHA paseH 60°.
Jokaxute, UTo eClH MJIOCKOCTb MapajjedbHa OCH UHJAHHAPA
H pacCcrosiHHe MeXAy 3TOH MJIOCKOCTbIO H OCbIO PaBHO panuy-
CY UMJHHIpPA, TO MJOCKOCTb CONEPKHT 06pasyiolllyio HHJAHHI-
pa, U MPHTOM TOJbKO oaHY. (B 3ToM ciyuae mJOCKoCTb Ha-
3bIBAETCS KACATEAbHOU NAOCKOCTHIO K LHJAHHIAPY.)

Tpu BpalleHHH NPSIMOYTONbHHKA BOKPYT HepaBHbIX CTOPOH MoJy-
YaloTCs UHJAHHAPH, IVIOULAAH MOJHBIX MOBepXHOCTeH KOTOPHIX
paBHn S; # S,. Haiinute nnaroHain npamMoyroJbHHKa.
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605.

606.

607.

608.

609

610.
611.

612.

613.

614.

615.

616.

617.

618.

Halinute oTHoweHune naomann nosaHoit NOBEPXHOCTH UHJHHIpa
K maowaiH GOKOBOH MOBEPXHOCTH, eciH OCEBOE ceueHue Li-
JIMHIpA Tpe/cTaBiAAeT COGO0f: a) kBanpatT; G) NpAMOYIOJb-
HuK ABCD, B xotopom AB:AD=1:2.

Iaowans GokoBO#H moBepXHOCTH UWJIHHAPA paBHAa MJOILAlH
Kpyra, ODHCaHHOTO OKOJIO ero oceBOro ceueHdsi. Haltgute oTHo-
LleHHe pajuyca UHJIHHIpA K ero BHICOTE.

Haiiaute seicoTy n pagnyc unanuapa, umeiouiero HaK6oJIbII Y10
niomanb GOKOBOH MOBEPXHOCTH, eC/H MEpHMETP 0CeBOro Ce-
UeHHA UHJIHHAPA paBeH 2p.

Tonmmnua GOKOBOH CTeHKH H IHAa cTakKaHa UHJHHIPHYECKOK
dopmbl paBHa | cm, BuicoTa cTaKaHa paBHa 16 CM, a BHYTpeH-
HHA panuyc paBeH 5 cm. Bulunciute miouwiagb nosHoM nosepx-
HOCTH CTakaHa.

HeTBepTb Kpyra CBepHyTa B KOHHYECKYIO nosepxHoctb. [loka-
KHTe, 4TO 06pasyolas KoHyca B ueThipe pasa GoJbllie panuyca
OCHOBaHHHI.

Haiinte KocuHyc yraa npu BepuimHe oceBoro ceuenmust KOHY-
€a, HMeloUlero TpH MOMApHO MepNeHAHKYAApPHbE o6pasyiollHe.
[nowans ocuosaHnsi KoHyca paBHa S;, a miaowagb GoKosof
nosepxHocTH paBHa So. Haiignte naowasb ocesoro ceuenus
KOHyca.

OrtHowenre niuowazneit GoKoBol H NMOAHOM NOBePXHOCTeH KOHY-

ca paBHO %. Haiinure yron mexany o6paayioueil # mIockocTbio

OCHOBAHHA KOHyca.
Uepes BepLIHHY KOHYCa H XOPAY OCHOBA HUS, CTSITHBAIOLLYIO IyTy
B 120°, npoBeseHO ceueHHe, COCTABJAIOLIEE C TIOCKOCTBIO oc-
HOBaHHA yroa B 45°. Halinure maowanp ceuennsi, ecan panmayc
OCHOBaHHsS paBeH 4 cm.

Haitnute yroan mexiy o6pasyioueit H BhICOTOI KOHyca, ecJn
Pa3BepTKOH ero GOKOBOH MOBEPXHOCTH AABJSETCH CEKTOp ¢ ny-
roii 270°.

IlpAMoyronbHEI TpeyroJbHHK ¢ KaTeTamn a u b Bpaulaercs
BOKPYT runoteHysbl. Hailaute maowans nosepxuocTn mosnyuen-
HOro TeJsa.

Papho6eapentas Tpaneuus, ocHoBaHus KOTOPOH paBHH 6 cM u
10 cm, a ocTpbiit yron 60°, ppaumaercs BOKPYr 6oJbliero oc-
HoBaHHs. Boluncanrte miowans nopepxxocts NOJlyyeHHOro Tena.
BbicoTa Konyca paBHa 4 cM, a palMyC ocHOBaHHS paseH 3 cm.
Buiuncante naowanb nosHoi MOBEPXHOCTH NPABWIbLHOI 1-Yrob-
HOMt MHPAMUABL, BNHCAHHON B KOHYC*, ecin: a) n=3; 6) n=4;
B) n=6.

Hnaronain oceBOro ceueHus yceueHHoro KOHyca mepneHAHKy-
asipubl. OfHO H3 OCHOBAHHI OCEBOrO CeueHHs pasHo 40 cM, a ero

* ﬂupamma Ha3blBAeTCA BAUCAHHOU 8 KOHYC, €C.1M ee OClIOBAHHE BIUCAHO
B OCHOBaHHe KOHyca, a BeplUHHA MUpaMHABL COBMAafaeT C BePUIKHOM KOHyca.
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619.

620.

621.

622.

623.

624.

625

626.

627,

628,

naowans pasHa 36 am2 BuluMc/inTe MJOWIANH GOKOBOH H MOJ-
HOH MOBEPXHOCTEH yCeueHHOro KOHyca.

Hoxkaxure, uto: a) ueHTp chepbl SABASETCA LEHTPOM CHMMeT-
pHH cdepul; 6) aobas npamas, Npoxossiulas uepe3 ueHTp cde-
pbl, ABJSETCA OCbIO CHMMeTpHH cdepbl; B) Ji06as MIOCKOCTb,
npoxoasiulast yepes ueHTP cdepbl, ABIAETCA MJIOCKOCTHIO CHM-
MeTpHH cdepbl.

Bepuintbl NPAMOYroJbHOrO TpeyroibHHKa ¢ KaTtetamu 1,8 cm
n 2,4 cm Jexart Ha cdepe. a) [lokaxkure, uto ecau pagnyc coe-
pbl paBeti 1,5 cM, TO ueHTp cdepbl JieXKHT B IJIOCKOCTH TPeyroJb-
HuKa. 6) Haiiante paccrosiine ot ueHTpa cdepbl L0 MIOCKOCTH
Tpeyro/JbHHKa, eclH paanyc chepbl paBed 6,5 cMm. i .
Paccrosinue ot ueHtpa cdepbl pasuyca R 4o AaHHOH NpsimMoil
paBHo d. Hokaxunte, uto: a) ecan d <R, to npsmas nepe-
cekaet cepy B ABYX TouKax; G) ecqan d =R, To npaAMas uMmeer
TOJbKO OfHy o6ulyl> To4ky co cdepoit; B) ecan d>R, To
npsmas He HMeeT co cepoil HH ofHoH oGuiell TOUKH. .
Haiinute koopanHaThl Touek nepecedcHHsi cepbl, 3a1aHHOM
ypaBuenneM (x —3f +y* +(2+ 5/ =25, ¢ ocAMH KOOPLHHAT.
Haiigure paauyc ceuenusn chepn x° 4 y° + 22 =36 niockocTbio,
npoxonsulelt yepes Touky M (2; 4; 5) u mepneHIHKYJsApHOH K
ocH a6CuHCC.

IlBa npsiMoyro/bHHKa JieXKaT B PA3JHUHBIX MVIOCKOCTAX H HMe-
10T o6utyio ctopony. Iloka)cHTe, uTo BCe BepillHHbl AaHHbIX NPsi-
MOYTOJIBHHKOB JieXXaT Ha o4Ho# chepe.

Pacctosinne Mex1y ueHTpaMH ABYX paBHbIX cep MeHblie HX
anametpa. a) [lokaxuTte, uTo nepeceueHHeM 3THX cdep fiB-
asieTcst oKpyxkHocTb. 6) Haiaute paamyc 3toét oKpyKHocTH,
ec/iH pasnychl cep paBHbl R, a pacCTosiHHe MeXIY HMX LEHT-
pamu pasHo 1,6R.

Toukn A, B, C n D nexar Ha ctepe pagnyca R, mpuuem
LADB=/BDC= £ CDA=2¢, AD=BD=CD. Haiiaure:
a) AB nu AD; 6) naouwaab ceuenusi cdepbl maockoctoio ABC.
Pasnyc cdepw paBen 10 cm. BHe cdepbl gaHa Touka M Ha
paccrosHun 16 cm oT GanKaiiei TOUuKH cdepbl. Hap"jlmre AJIn-
Hy TaKoH OKPYyXKHOCTH Ha cdepe, BCe TOUKH KOTOPOH ydaleHbl
oT TOuKH M Ha paccrosiHHe 24 cM.

Teno orpaHuueHo aByMs cepaMnH ¢ OGLIHM LEHTPOM. Hoxka-
XKHTE, UTO MIOLWAaAb €ro CeuyeHHsl MJIOCKOCTbIO, MPOXONsULeH
yepe3 wueHTphl cdep, paBHa MNJIOUIAAH CeUeHHS MJIOCKOCTHIO,
KacaTe/JbHO# K BHyTpeHHeill cdepe.

PA3HBIE 3AJAYH HA MHOTOFPAHHHKH, UHJIHHAP, KOHYC H LUAP
TMosicHuM HEKOTOpble TePMHHbI, KOTOpble BCTpe4yaloTCcA B 3aja-

Hax

3TOTO pasjena. HaHOMHMM, UTO MHOTOrpaHHHK HasblBaeTcHd

OnuUCaHHbIM OKOAO Chepot, eclin cdepa Kacaercsl BCeX ero rpaHes.
Ilpn 3stom cdepa Ha3biBaeTcsi 8nUCAHHOU 8 MHo2O2paHHuK. MHo-
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TOrpaHHHK HA3LIBAETCH BAUCAHNBIM & Cpepy, ecnn Bee ero BepuinmHp
Jlexar Ha cdepe. Tlpn stoM chepa maspizaercs ONUCAHHOL 0KO0.A0
MHO202PAHHUKQ.

629.

630.

631

632.

633.
634.

635.

636.

637.

638.
639.

640.

Hokaxure, uto ecan ogna uaz rpaHell BnucaWHoi B LUHJIHHAD
TPEYTONLHOR MPU3MBI*  npoxoauT Yepes ocb UHJHHApA, TO
ABe Apyrue rpaHu B3anmuo NepHeH AHKYJISIPHDL.

B konyc Buicotoit 12 cm Bmucana fTHpamuia, OCHOBAHHEM Ko-
TOPO# sBJsieTCH TPAMOYIONLHHK CO CTOpOHaMH 6 cm n 8 cM.
Haitpute otnowenne niowane# nonHbIX MoBepxHocTeii nupa-
MHAbl H KOHYyCa.

B yceuennnfi konyc Bnucana MPaBHJbHASA yCeueHHAst n-yrodn-
Has nupamnia (T. e. oCHOBaHus MTHPaMHIbl BNHCAHEI B OCHO-
BaHnsl yceueHHOro Komyca). Paanycel ocHoannii yCeueHHoro
KOBYCa paBHBl 2 ¢M H 5 cM, a BhicoTa paBHa 4 cM. Briuncaure
/oulafb MOJHOW MOBePXHOCTH MHPAMHABL MpH: a) n=3
6) n=4; B) n=6.

Hoxaxute 110 ecau s MPaBHJbHYIO NPH3MY MOXHO BHHCATh
cdepy, 10 menrpor chepol ABAseTCA cepepnna OTpe3Ka, coe-
AHHSIOWEr0 LEHTPB OCHOBAHM 3TON MPH3MbL.

Hokaxure, uto UeHTp cdeprl, BhncaHHoi B NMPaBHJIbHYIO TH-
PAMHILY, JIEXHT Ha BHICOTE 3TOH MHPAMHLLL.

Paauyc cdepnr pasen R. Haiinure naowans noswoi nosepx-
HOCTH OMHCaHHOrO oKoMo cdeph MHOTOTpaHHHKA, ecan 3TOT
MHOrOrpaHHuK siBAsieTcsi: a) KyGow; 6) npaBuAbHOH 1wecTH-
YrobHOM mpu3Moii; B) NPABH/IBHBIM TeTpasipom.

Oxkono  cephl palnyca R onucana mpasuabHas yeTblpex-
YTONbHAA MHpaMHaa, NAOCKHiI yrol 1pu BeplinHe KOTOpoif
paseH a. a) Hafiinte niowans Gokopos MOBePXHOCTH MH-
pamuibl. 6) Buiunciante sty naowang npu R=5 cMm, a=60°,
Ioxaxute, uto ecan B NIPaBUJILHYIO ycedeHHYIO YeTblpeXyrop-
HYI0 MHpaMHUAY MOXKHO BlHcaThb cdepy, To anodema nHpaMHbl
PaBHa no/nycymMve CTOPOH OCHOBaHH{ ee 60KOBO# rpaHn.
Hokaxure, uto UEHTD Cephl, ONUCAHHON OKOJIO: a) npaBuiib-
HOIl NPU3MBL, NexuT B CePEAMHC OTPe3Ka, COENHHSIONIErO ieHT-
Pbl OCHOBaHHH 3Toi npusmel; 6) PABUILHOR NMUpaMKALI, Je-
KHT Ha BBICOTE 3TOH MHUpPaMHAL Uy ee NMPOLOMKEHUH.
Hoxaxure, uto: a) okouso J106Or0 TeTpasipa MoOXKHO omucath
chepy; 6) B mio6oi TETPA3Ap MOXXHO BIIMCATH chepy.

Paguye cdeprr pasen R. Haitante naowane noauoi roBepx-
HOCTH: &) BMHCaHHOro B cthepy Ky6a; 6) BnucauHoi npaBHJIb-
HOM WECTHYrO/BLHON NPH3MDI, BLICOTA KOTOPO# paBua R; B) Bnu-
CallHoro npaBM/IbHOTO TeTpasjipa.

B npaBunbhoi TPEYroJbHOM MHpamHie CTOpoHa OcHOBAHUS paB-
Ha a, a 60KoBoe peopo pasto 2a. Haiinute panuycs Bnncanuoi
H onucanHoit cdep.

’

—_—

*

Mpusma wasupaerca snucannou 4UAundp, ecin ee OCHOBAHMA BHUCAHM

B OCHOBaHun UHJHHApa.
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641.

642,

643.

644.

645.

646.

Puc. 157 Puc. 158,
B npaBHJALHOH 4HeTblpexyro/bHO# MHpamuie panHycet g(lolleOa:-
HOl M onHucaHHoOl cdep paBHbl 2 cMm u 5 cm. Haiiante cropony
MHBL. X
OCHOBAHHSl M BBICOTY MHpa
Cdepa BnucaHa B uuauHap (T. e. oHa Kaca;mﬂ OC:I(;?;:::::;
LHJRHApPA H KaxaoH ero obpasyiouel, puc. | 70, a). faure
OTHOILIEHHe MJoulafH cdepbl K NIowaaH MOJAHOH NOBepx
ANHHApA.
g KOHy(l:)C yIJOM @ NpH BeplUHHe 0CeBOro CedeHHs u palmyac:TM
OCHOBAHHA r BriHcaHa cdepa pannyca R (t. e. Ucdpepca {(Sagc il
Cst OCHOBaHuSI KOHyCa H KaXIo#H ero o6pasytouielt, puc. 28, a :
Haiinute: a) r, ecau usBectnl R u ; 6) R, ecau u3se
; =1 cm, r=+3 cMm.
v ¢; B) ¢, ecaud R s )
B xonyc Bmucana cdepa paauyca r. l-Iamu.me6 nn?‘gflﬁg
noJiHOH MOBEPXHOCTH KOHyCa, ec/d yros mexay obpasy
1 OCHOBaHHEM KOHyCa paBeH a. )
Lnaunap Bnncad B ciepy (T. €. OCHOBAHHA LHJRHEDA ﬂBJ]F:I}J(I);
57, 6). Haiinure oTHolueHHe -
cst ceyeHHsiMH cdepbl, pHc. 157,
LWaAH MOJMHOHM MOBEPXHOCTH UM/AHHAPA K Mjoulafgt cdepbl, ecaH
BHICOTA LHJAHHApPA paBHA &HaAMeTpy ocnoaauqnesz‘.m « paznycon
He 0CeBOro ce
KoHyc ¢ yraom ¢ mpu Bepliu ycom
OCHOyBaHHﬂ r BnucaH B cdepy pasuyca R (T. e. BepLuuHCael;{(gHXeM
JeXHT Ha cdepe, a OCHOBaHHe KOHyca fABJ/sieTCs cien
coepsl, puc. 158, 6). Haiaute: a) r, ecau gaBecerl @®;
6) R, eClH U3BeCTHBl 7 H @; B) @, ecin R=2r.



F'masa VII
OBBEMBI TEJ

§ I. OB bEM NMPAMOYTIOJIbHOIQ MAPAJITENENUNERA

63. MonsaTtue o6wema. MMousTue 06bema Tenta BBOAUTCA MO anado-
THH C MOHATHEM MJIOWAAK MAOCKON burypo. Hs Kypca mnaHumer-
PHH H3BECTHO, UTO Ka)Kablil MHOTOYTO/MIBHHK HMeeT Miowan, KoTopasi
H3MEDAETCA C NOMOWbIO BHOpaHHOH CAHHHLB H3MCDEHHS TMJowLa-
Aeit. B kauecTse eanuunn H3MEPEHHs MiIowaseit o6biuno GepyT KBas-
par, CTOpoHa KOTOPOro pasHa eIuHmie H3MEepEeHHSI OTPe3KOB.

Auanoruuno Gygem CUHTATb, YTO KaXKAoe u3 paccmarpuBaeMbix
HaMH Ten umeeT oGnhem, KOTOPbI MOXKHO H3MepUTDb ¢ MOMOLLLbIO BbIG-
PaHHOH eAMHHULK Hamepeuusn o6vemos. 3a CAHHHLY U3MepeHHA 06be-
MOB nipuMeM Ky0, peGpo KoTtoporo PaBHO eduHuue u3MepeHus or-
peskos. Ky6 ¢ geﬁpom 1 cm waselBawT Kybuyeckum CanTuMETpOM W
0603HauaT cm,

Auasoruuno ONPEAeNIOTCA Kybuseckud merp (M%), Kybuuec-
Kud munraumerp (Mm°) u 1. 1. [Mpoueaypa H3MepeHHss 06beMOB aHa-
JOTHUHA MNpouelype H3MepeHus maowiasef:, [lpu Bu6panHo eny-
HHUE H3MepCHHsI 00beM KaXoro Tena BBIDAXKAETCA MOJN0KHUTEN b-
HEIM UHCNOM, KOTOpOE MOKa3hiBaeT, CKOJbKO €IHHHIL H3MepeHHs
OGBeMOB H yacTeli exuHHIb! COLEPKUTCA B faHHOM Tene. SICHO, uTo
4HCJI0, BblpaXKaioulee o6beM Tena, 3aBUCHT OT BbIGOpa eAHHHUBI H3-
MepeHHs 06BEMOB, H MO3TOMY efHHHLA H3MepeHHst 06beMoB yKaabl-
BAETCA MoCje 3Toro umcaa. Hanpusmep, ecan B kayectse €AHHH LI
H3MepeHnst o6beMoB B3AT cm® y npH 3tom o6vem V HeKoToporo
TeJla oKasaJical paBHbIM 2, To nuytT V=2 cmd.

Ecan nBa tena PaBHbl, TO Kaxaoe u3 Hux COAEPXKHT CTONBKO
KE EAHHHL M3MEPeHHS 06beMOB U ee YacTel, CKONbKO u Apyroe Te-
710, T. €. HMeET MeCTO CJefyioliee CBOHCTBO 06bemos:

1°. Pagnoe Teaa umeror pasroe 0b6vemor.

3aMeuanne. Pasencrso ABYX ¢uryp, B uactHocTy ABYX Tesa,
B CTepeoMeTpuH ompegensercss Tak He, KaK H B NJaHHMETPHH: aBa
Tea Ha3bIBAIOTCA PaBHBIMH, e€CAH Hx MOXHO COBMECTHTb HaJo-
KenneMm. Tlpumepamn pasHbix Ten ABAAIOTCA  Ba  NPAMOYTOMb-
HBIX Mapajsesienunesa ¢ COOTBETCTBEHHO PaBHBIMH H3MEPeHHAMHU
(puc. 159, a), aee NPAMBIE NPH3MbI C DaBHBIMH OCHOBAHMSIMK H paB-
HBIMH BbICOTAMH, ABE NPaBH/bHble MHPaMHALI, Y KOTOPLIX COOTBETCT-
BEHHO DABHBI CTOPOHBI OCHOBAHHI H BbICOTLI (puc. 159, 6). B kaxxaom
M3 YKa3aHHBIX C/1yyaeB PaBeHCTBO ABYX T€J MOXHO BOKAa3aThb Ha oc-
HOBe aKCHOM HaJloXEHUSl W paBeHCTBa buryp (cM. npusoxkenue 2).
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Puc. 159.

Paccmorpum euwe oaHo csofictBo o6bemosn. flyctn Teﬂgocj?}%%a;é
H 3TOM Mbl 1IPEAHOJATACM, Y
JIeHO W3 HecKosbkux Ttea. [lp - » puie
*K, HO MOTYT HM
MEIOT O61HX BHYTPEHHHX TOUCK,
IBa M3 3THX Tea HE H e e 6
CM. PHCYHOK , Ha p
o6uiye rpaHuYHble TOUKH ( L
FPAHHUHLIC TOUKH -~ T(
n KoHyc F umeior obuiue 4 1 - TOuK
OCHOBayHHﬂ). fcHo, uTo 06beM BCero Te.td CK/a/biBacrces H3 06beMOB
K
cTaBJasIOUWNX ero tea. HMrak,
< 2°. Ecau T€40 COCTABACHO U3 HECKOAbKUX Tea, TO e20 06Dem pasen
06Bemos8 3TUX TeaA. }
cyMgsoﬁCTBa 1° u 2° HaswiBaOT OCHOBHBIMU CcBOLcTBAMU 06BEMOB.
HanovuuM, uto auanoruutbivu CBOﬁ}C}TBuMH ouﬁnanarc;rogﬁg::a&rx
: ; /rosibHHKOB. B nanpheiiiem u
€3KOB 4 MJ0UaJH MHOTOYyro ‘ ’ X
gsoﬁcm Mbl BbiBeneM GopmyJibl 4151 BblYHCACHHA 00bEMOB napaJie
Jendnena, NMpH3mbl, MHPaMHAbl, UHJAHHIPA, KOHYyCa, magéx.s [0, g0
[lpeaBapsTenbHO GrMETHM OAHO CJeaCTBHE H3 CBO([;iﬁ’TbeMOB Er(;
i 32 eQMHHLY H3MepeHHs .
Paccmorpum Ky6, npuHsiTbii . o
; : azobbeM Kaxiaoe p
HHHULE H3MEPCHHS OTPC3KOB.
D ga s H [POH3BOJLHOE LEN0e YHC-
Ha n paBHbIX 4acTed (n — mp
e o HHS TJOCKOCTH, MeprneHAHKy-
R e e qeﬁpes Tl(o;gnpapai%i”eic: Ha n® paBHle ManeHbKHX
JApHbBIE K 3TOMY pe6py.

LT a o6bemMoB BCex
— . Tak kak cymma o
Ky6os ¢ pebpom p

MaJleHbKHX Ky6oB paBHa o6bemy Bcero Kyba (csofict-
Bo 2), 1. e. paBHa |, To 06GbeM Kaxaoro u3

MaJleHbKHX KyOOB paBeH nl—, (o6beMbl MaJeHbKHX é///

o 0
Ky6oB paBHbl Apyr Apyry mno csoiictBy 1°). Mrak,
1 1
obvem Kyba c pebpom - Ppasen .

Sror GaKT HAM NOHAaLOGHTCA B CJIEAYIOIEM MYHKTE
npH BblBOAE Popmy./bl o6beMa [PIMOYIONbHOTO I1a-
paanenensnena. Puc. 160.

V=Vg+ VQ
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64. O6beM npsiMoyroabHoro napaJjaenenunena.

Teopewma O6sem npamoyzorbnozo napassenenuneda pasen
npou3eedenuio Tpex ez0 u3mepenui.

HokasateabcTtso* OGO3HAYHM H3MePEHHS NPAMOYTO/ib-
Horo napaJ/Jenennnesa P 6ykBaMu a, b, ¢, a ero o6beM GykBsoil V
U JoKaxeMm, uto V=abc.

MoryT npeactaBHTbCA 4Ba ciyuasi.

1) HUamepeuns a, b u ¢ npeactasasior co6oii KOHeuHble AeCATHY-
Hble APO6H, y KOTOPbIX YHC/]O 3HAKOB MOc/e 3ansToil He MpeBOCXO-
AUT n (MOXHO CUHTaTh, YTo n>=1). B stoMm cayuae uucna a-10",
b-10" u ¢-10" aBasiotca neAbMH. Paso6beM Kaxxaoe peGpo napas-

JeJendneja Ha paBHble 4YacTH AJIHHbI ]lon H uepe3 TOUKH pa36u-

€HHS 1IpoBeleM WJIOCKOCTH, MNepleHAHKYyIApHbie K 3TOMY pe6py.
MMapaanenenunea P paszobberest Ha abe-10%" paBHbIX Ky6oB ¢ pe6poM

#. Tak kak o6beM Kaxporo Takoro Kyb6a paseH l;)"‘ (cMm. . 63),
To ofbeM Bcero napadajeienunesa P paseH abc-103"-#;=abc.
Hrak, V=abc.

2) Xorsi 6bi OAHO W3 H3MepeHHil a, b u ¢ npedcTasaser coboii
Geckoteunylo AecsATHUHYO Apo6b. PaccMOTpHM KOHeuHblie HeCATHU-
HbIC APOGH An, b., €., KOTOPbIE TOJAYYAIOTCA H3 YHced a, b, ¢, ec/u oT-
GpOCHTb B KaXAOM H3 HHX Bce UH}pbI MoCje 3anATOH, HauMHAf C

=+ 1)-i. OueBnano, a,<a<{a), rae a,=a, +W‘ KW aHa.IoryvHble

HEPAReHCTBA CipaBeAluBbl Aas b u . [TepeMHOKHUB 5TH HepaBeHCTBa,
MONY4HM

ab.c, < abealbnch, (1)
1 !
rae bfx:bn-f-w, fr,x=Cn+W~
[Mo noxasanwomy B nepBow cayuae acBas yacts (1) npeacras-
Jset coboit o6bem V. mpsiMoyrodbHoro napaaicaenuneia .o ou3-
MEPEHHAMH Qn, bn, Ca, @ NpaBast uactb — 06nev V', npsmoyrois-

HOro napaaaejenunefa P} ¢ U3MepeHHAMH an, b, c¢n. Tak kak na-
paaaciaenunel P coaepxut B cebe napaaaeienuien P,, a cam co-
Repxurces B mapadaenendnede P (puc. 161), to obvem V napaJ-
neaenrnena Po3akamouen mexiy Vi.=a.b.c, u Vi=anbich, 1. ¢

abrc, < V<ajbicn. (2)
Byiem HeorpanuueHHo yBesuuuBaTh n. Toraa uucao 13)" 6yaer cTa-
HOBHTHCSH CKOJIb YTOAHO MaJblM, H MO3TOMY 4HCAO anhic, OyAerT cKoJb
YrLOANO M&0 OTAHYATbCA OT uHcda a.b.c,. Orciola B cuay Hepa-
BeHCTB (1) W (2) caepyer, uTo uKCI0 V CKOMb YroAHO MaJjo OTJH-
uaeres OT yHeaa abc. 3HA4HT, OHH paBHb: V=abc, uto u Tpebo-
Ba/l0Ch A0KAa3aTh.

* Iloka3aTebCIBO 3TOH TEOPEMbI HE $BIACTCA OOSI3ATCALHLIM AIH HIY'UCHHS,
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CaepcTBHe 1. O6vem npamoyeoaoroco napaaseaenuneda pa-
8en npousgedenuo naowadu ocz-tozazmu;:5 HaaMibt‘(l,‘();y.b 1a ocHopanHe
b C pebp .
B caMoM neje, npuMeM rpat e.
Torga naoiiafb S OcHOBaHHA paBHa ab, aSwaOTa h mapaageJjen
=abc=Sh.
asHa ¢. Caenoatenbio, V 2 i
nené ﬁ eactBue 2. O6vem npsmol npusMbL, ocuoeauueu{ xogg:;}z
QBARETCA  NPAMOYSONbHOLL  TPCYSOALRUR,  pABEN npou3sse;
adu OCHOBAHUSL HA BbICOTY. '
n/wﬁ‘m goKa3aTeJbCcTBa 3TOrO YTBCPML?‘,”(”Z Aﬂono;r:gga) ;xlgﬂ:[gylg
¢ ocHosatinem ABC np
TpeyroJibHyio MpH3MYy pRMOR) o o,
a, Kak flOKa3aHoO Ha P
MOYrOJIBHOTO MapaJjietentnena, 62
B Zuny caegcrsusi | o6beM 3TOro napamenem}mena paBeH ?Ii;“;MH,
I rronbHika ABC, h — BbICOTA .
e S,, — njouiaib TpeyroJ
rI‘_IIlJIOCK(A)LLi%‘b B,BC pa36uBaet napameﬂennnaea Ha ABe paBl:)balg:b[I)HI\tlrI;li
: _ pgannas. (OTH NpH3MbI s
OAHA M3 KOTOpbIX — AaHHa I
g OCHOBAUHSA H paBHbie BbICOTH.) CJe10BaTeIbHO,
noqoBuHe 00beMa llapaJnene-

MPH3MbI,
KaK MMeKT paBHbIC
obbem V gaHHOH MPH3Mbl PaBEeH
nuneaa, T. e
V=%(25Aﬂclh)=SABC'h'

4yTo H TpeﬁOBaJIOCb A0Ka3arTb.

3ANAYH

647. Teno R COCTOHT H3 TeJl P 1 Q, HMelolHX coo;pew;ae:gﬂcﬁser:
V, u V,. Buipa3sure o6beM V Tesa R uepes Vi u. 62)' TeJla. e
na P n Q He HMelOT OOLIHX BHYTPEHHHX ToueKl,
umetoT obuIy0 4acTb, 00beM KOTOpOH paBeH TV"

648. Haiante o6beM MPFMOYroJbHOTO napaJIJleJermnezlae,1 (;lrogé)::!
oCHOBaHHS KOTOpOrO paBHbl @ M b, a BEICOTA paBHA f, :
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a) a=11, b=12, h=15; 6) a=3+2, b=15, h=10+/10;
B) a=18, b=>5+/3, h=13; r) a=3_;_‘ b=+/5, h=0,96.

649. Hainute o6wem ky6a ABCDAB,C\D,, ecau: a) AC=12 cm;
6) AC;=3+/2; B) DE=1 cm, rie E — cepennna pe6pa AB.

650. M3amepeHuss MpSAMOYroJbHOTO MapaJeiendnefa paBHbl 8 cM,
12 cm u 18 cm. Haiiaute pe6po ky6a, o6beM KOTOPOro paseH
o6beMy 3TOro napaJiiesenunea.

651. Kupnuu umeer ¢opMy npsiMOyroJqbHOro napaJJenenunefia c
u3mMepeHusiMu 25 cm, 12 cm 1 6,5 cm. [NMaoTHocTh KupnHua paBHa
1,8 r/cm®. Haitaute ero maccy.

652. Haitgure o6bem npsiMOYTOJbHOTO napaJJeJfendnesa
ABCDAB,C\D\,ecin ACy=13 cm, BD=12 cm u BC; =11 cm.

653. InaroHaib NpsMOYTOJBHOIO MapaJJenennincia paBHa 18 cm u
cocrasasier yroa B 30° ¢ MIOCKOCTbIO GOKOBO# TpaHH H yroJ
B 45° ¢ GokoBbiM pe6pom. Halaute o6bem napasaenennneja.

654. JlmaroHaab npsAMOYroJibHOTO MapaJjiiedenunejia cocTasiseT
yro o C IVIOCKOCTbIO GOKOBOI I'PaHH H yrod B ¢ MJIOCKOCTbIO
ocHoBaHusi. Hallaute o6beM napaajenenunesa, e€ciu €ro Bbl-
cota paBHa h.

655. CTOpOHbl OCHOBAHHSI MPAMOYTOJbHOTO MapaJnenenunena pas-
Hbl @ ¥ b. [lnaroHaJb nmapaJilesienunena cocrasiser ¢ GOKo-
BOH rpaHbio, coiepikauled CTOPOHY OCHOBaHHA, paBHyiO b,
yroa B 30°. Haligute o6bem mapaajenenunesa.

656. B npamoyroabHoM napaJssenenuneie ABCDA,B,C,D, amaro-
Haib B,D cocraBisieT ¢ MJOCKOCTbIO OCHOBAHHA yrol B 45°,
a aByrpaHHwil yron A;B\BD paeu 60°. Haiiaute o6bem na-
paJJiesienunesa, €C/H IHaroHajlb OCHOBaHHS paBHa [2 cwm.

657. Haitaute o6beM IPAMOYTO/IbHOTO napaJJefenunesa
ABCDA]B}C]D], eCJib: a) AC1=1 M, LC|AC=45°,
£ CiAB=60° 6) ACi=24 cm, £ C,AA,=45°, AC, cocras-
asieT yroa B 30° ¢ MIOCKOCTbIO GOKOBOH TI'paHH.

658. Haiinute o6bem npsamoit npusmsel ABCA\B,\C,, ecntn L BAC=
=90°, BC=37 cM, AB=235 cm, AA,=1,1 am.

§ 2. OBPBEM MPAMOHN NMPU3Mbl U LLHJIKHHAPA
65. O6beM NpsAMoi NPH3IMBI.

Teopema O6Gvem npamoti npusmv. paser npousgeferur0 nao-
wadu OCHOBAHUA HA BLICOTY.

Hoxasateabctso. CHauana JoKaxeMm Teopemy IJsi Tpe-
YroJbHOH TNpPAMOH NPH3MBI, a 3aTeM — A/ NPOH3BOJbHON NpsiMOH
MpH3MBI.

1. PaccMoTtpum npsiMyto Tpeyrodbhyio npusmy ABCAB,C; ¢ o6be-
moM V u Buicotoit h. [TpoBegeM Takyio BbiCOTY TpeyroibHHka ABC
(otpe3ok BD Ha pucyhke 163), KoTopas pasjensieT 3TOT TPeYroJb-
HHUK Ha JBa TpeyroJbHHKa (Mo KpaWHeH Mepe OAHA BbLICOTA TPEYroJb-
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Puc. 163. Puc. 164

HHKA 3TOMY YCJOBHIO ynosietsopsier) . [liockocTs .I‘iB‘D pa3Aenﬂ§;
ZaHHYIO MPH3MY Ha JBe MPH3MbL, OCHOBAHHAMH KOTOPBIX gBJlﬂlOTv
NPAMOYro/bHbIC TpeyroJbHHKH ABD w BDC. [lf)ammyr;) E)QM!)] B[
# V3 3THX NPH3M COOTBETCTBEHHO PABHbI S yup- b Sy o coonctey

2 o6bemoB V=V, +V,, T. €.
V:SABD'h+SBDc'h=(SABD+SBDC)'h~

Takum obpa3som,
V=S I (1)

9. [lokaxeM Tenepb TeopeMmy AJd IPOM3BONBHON MPsIMOi MpPH3-
Mbl C BbICOTOH A H MJOLLAJABIO OCHOBAHHA S. Takyio npHu3my If{aox(ﬂo
pa3GuTb Ha MpsiMble TPEyroJbHble MpH3MbI ¢ Bbicotoit h. anp:;-{
mep, Ha pucyHke 164 uzobpaxeHa MATHYToJbHasi MpU3Ma, KOTgEeM
pa3buta Ha TpH MpsiMble TpPEyrojbHbIE npu3mbl. Bbipadum 60 ber
KaKJoii TpeyTro/bHOH MPH3MbI MO dopmyae (1) ncroXKHM 3TH 00DBE -
Butocsi 3a CKOOKH OOULHI MHOXHTeb h, MOJY4HM B CKo(?KaxScyM
My Tuioulajeli 0CHOBaHHA TPeyro/NbHbIX npu3M, T. e. [IolaAb oc:
HOBAHHS HCXOAHOM npu3Mmbl. Takum 06pa3oM, 06beM HCXOLHOH MpH3
MBl paBeH NMpoH3BeleHHio S-h. Teopema J0Ka3aHa. 5

66. O6beM unanuapa. [OBOPAT, UTO NMPH3MA BRUCAHA & uu/tul-tsp,
@CJIH ee OCHOBAHMA BMHCAHbl B OCHOBAHHSA UHJIHHAPA (puc. 169),
u NpH3Ma 0nUCAHA OKOAO yuaundpa, eclu ee OCHOBAHHS OHHCaﬁHlil
oKoNo ocHoBauuii umanuapa (puc. 166). ﬂcnou, 4yTO BbICOTa J11000H
NpH3Mbl, BAHCAHHOH B IH/IHHAD HAH OMHCAHHOM OKOJIO Hero, paBHa

BHICOTE CaMor'o UHJAHHApA.

Teopewma O6ven yurunopa paget npousgedenuio naowadu
OCHOBANHUA HA B8bICOTY.

NokazaTedabcTBo. Bruwem B JaHHbIH UHIHHAD P16;;a-
JHYyCa r U BLICOTH A MpaBHIbHYIO n-yrojbHyio NpH3My Fn (puc. )a;
a B 3Ty NPH3MY BrHIIEM LUHIHHID P, (ocHoBaHHfA aToroVuunémen}fbl
na pucytke 167 3aurrpuxoBatbl). O603HaYHM Uepes \_/ru n O ‘g%eM
WAAMHApoB P 1 P, uepes r, — paiHyc UHIHHIPA P,. Tak KaK 0
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Puc. 165. IMpusma, enucau-
Hast B UWHARHAD.

Puc. 166. [pu3ma, onucan-
Had OKOMO UHIHHApA.

npusmbl F, pased S,-h, roe S, — miowanb OCHOBAHHS NPH3MBbI,
a UMAHHID P conepxut npusmy F,, KoTopasi, B CBOIO ouepefib, CO-
DEPKHUT UHARHID P,, To

Vo<<Su-h<<V. (1

Bynem Heorpannuenno yseanunpath umcao n. ITpu stom paan-

y¢ ran UMAHHADPA P, cTpeMHTCA K paavycy r uuauHapa P
_ 180°
(rn=r cos =, 7 nph n—oo). [osromy obwem unannapa P, crpe-

MHTCA K 06beMy uHJRHApa P: lim V,=V. Us HepaseHcTB (1) cie-

Yunundp P Uunuwdp P,

llpusma F,
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ayet, uto # lim S,-h=V. Ho lim S,=nr% Takum o6pa3om,

V=nrh. (2)

O603HauuB mJaoilalb 7r’ OCHOBahusA nuauHapa GykBoil S, H3
fopmyanl (2) nonyuaem
V=S-h.
Teopema noxa3aHa.

BOTPOCDHI ¥ 3ANAYH

659. Haiiaute o6bem npsimoit upusmsl ABCA B C, ecu:
a) £LBAC=120°, AB=5 cM, AC=3 cM u nauboabwas H3
miomaseit GOKOBLIX rpaHeit pasHa 35 cm?; 6) ZAB,C=60°,
AB,=3, CBy=2 u aByrpauublii yroa ¢ pe6pom BB, npamoi.

660. Haiigute o6bem npsimoit npusmul ABCAB,C,, eciu AB=
=BC=m, LABC=¢ n BB,=BD, rae BD - sucora Tpe-
yroabhuka ABC.

661. Haiianre o6bem npsmod npusmsl ABCABC,, ecan AB=
=BC, LABC=a, auaronanb A,C paBHa [ n coctaBaser ¢
TJIOCKOCTLIO OCHOBAHHSA yroa f.

862. OcHoBanuem npAMOH NMpU3Mbl sIRJAsICTCA napanaeiorpamm. Ye-
pe3 CTOpPOHY OCHOBAHUSI, PaBUyl0 d, KW IPOTHBOJICKAWYIO €H
CTOPOHY APYTOTO OCHOBAHHA I[IPOBEACHO CeYeHHe, COCTAB/AIO-
utee yroa f ¢ mnaockoctoio ocHoBaHus. [laoulagn ceueHus
paBHa Q. Hafinute o6beM MpH3IMBL

663. Haiignte o6beM nMpaBHALHON n-yroJbHOW MpH3MbI, Y KOTOPOH
Kaxgoe pe6po paBHo a, ecau: a) n=3; 6) n=4; B) n=~6;
r) n=_8.

664. B npaBusbHOH TpeyroiibHOH npU3Me uepe3 CTOPOHY HHIKHEro
OCHOBAHHA W MPOTHBOJAEKALULYI) ©iff BEpLUIHIY BePXHEro OcHo-
BaHHA I[IPOBEJCHO veueHHe, cocTasasioulee vroa 8 60° ¢ naoc-
KOCTbIy ocHoBanus. Hafiaute o6beMm npu3miLi, eciaH CcTopoHa
OCHOBaHHsl paBHA a.

665. Haubo.abwas auaroHaab NpaBUALHOU ILCCTHYIOILHOH APH3MbI
paBHa 8 cM u cocraBasier ¢ GokoBbIM peGpom yroa B 30°.
Hafignte o6bem npuambi.

666. [Tycte V, r u h cooTBeTCTBCHHO OGBEM, PAafHyC i BLICOTA IH-
Jaunapa. Hatfigure: a) V, ecau r=2y2 cm, h=3 cm; 6) r, ecan
V=120 cm®, h=236 cm; B) h, ecau r=h, V=8n cm

667. AnomuHueBbiil MpoBoA gHameTpoM 4 MM umeeT Maccy 6,8 xr.
Haitaure aguHy nposoaa (MJIOTHOCTh adioMuuusi 2,6 r/cm?®).

668. Kaxoe xosuuecTBo HedTH (B TOHHAX) BMELlaeT UMJAMHADHUEC-
Kas nucrepHa aumamerpa 18 M H BbICOTOH 7 M, eCAH NJAOTIIOCTD
nedptu pasHa 0,85 r/cm’?

669. Iliowans ocHoBaHust UKHAKHHApA paBHA Q, a MJIOWALL €ro oce-
Boro cedenusi pasHa S. Hainnrte o6bem wunnHupa.

670. Counuosast Tpy6a (miaotsocts cBuHua 11,4 r/em®) ¢ Toaww-
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HOIl CTeHOK 4 MM HMeeT BHyTpennuii auamerp 13 mM. Kakosa
Macca TpyGbl, ec/H ee QJHHA paBHa 25 m?

671. B unaunnp BmMcaHa npaBuabHasi n-yrodbHas npusma. Haii-
AHTE OTHOLIEHHE OGBEMOB NMPH3Mbl H UHJIHHAPA, eCaH: a) n=3;
6) n=4; 8) n=6; r) n=8; 1) n NpoH3BOJbHOE LeN0E YHCIIO.

672. B umauunp BnucaHa npu3Ma, OCHOBaHHEM KOTOPOIl SIBJSETCS
NpPAMOYTOJIbHbIA TPEYrobHHK C KaTeTOM a M NpPHJCKALIHM
K Hemy yrjiom a. Hailaute o6bem WMIHHAPa, eC/IH BbICOTA NpH3-
Mbl paBHa h.

§ 3. OBbEM HAKJIOHHOH NPHU3MbI, MTHPAMHA bl H KOHYCA

67. BbiuncaeHne 061LEMOB Tes C NMOMOLLBIO onpeneNeHHOro HWH-
Terpana. PaccMoTpuM crnoco6 BeiuHcieHHst 06beMOB Tes, OCHOBAHHBI
Ha MOHATHH HHTErpa/ia, KOTOpOe H3BECTHO M3 Kypca ajreGpbl M Ha-
4ya/J aHaJju3a.

Iycts Teno T, 06beM KOTOPOFO HYXKHO BBLIYHCAHTb, 3aK/IIOUEHO
MEXAY ABYMS napasjesbHbIMH [JIOCKOCTAMH @ H f (puc. 168). Bpe-
AeM CHCTEMY KOOpPAHHAT Tak, uToGbl 0Cb Ox Obiia meprneHAHKy.Jsp-
Ha K IJOCKOCTAM o U B, H 0603HauuM GyKBamu a M b abCUMCCHI
TOYeK nepeceyeHis ocn Ox ¢ 3TUMH MIOCKOCTSIMH (a << b). Byaem cun-
TaTh, 4TO T&JO TAKOBO, uTO ero cedenue D (x) MIOCKOCTBIO, MPOXO-
Asillled 4epe3 TOUKY € abCUMCCOM X H NeprneHAHKYJSAPHOH K OCH
Ox, sBasieTcsl JH60 KPyroM, JHGO MHOTOYFONBHHKOM AAfl H0GOrO
x€[a; b] (npu x=0a n x=0b ceueHHe MOMKET BHIPOXKAATbLCH B TOUKY,
Kak, Hanpumep, NMpH x=a Ha pHCyHke 168). O6o3Hauum naouiaap
¢uryper @ (x) yepes S (x) W npeanonoxum, uto S (x) — HerpepbiB-
Has QyHKUMA Ha uHcA0BOM OTpeske [a; b).

Pa3so6bem uncnosoit oTpe3ok [a; b] HA n paBHBIX OTPe3KoB Tou-

KaMH a=Xo, X1, X3, ..., X,=0b M yepes TOUKH Cc abCUMCCaAMH X, MPO-
Be/leM IJIOCKOCTH, NeprneHauKyasapHbe K ocH Ox (puc. 169). Dty naoc-
KocTh pasbusaior Teno T Ha n ten: Ty, To, ..., T,. Ecin ceuenue

® (x,) — Kpyr, To o6bem Tena T; (3aITPHXOBAHHOTO Ha PHCyHKe 169)
npubankeHHO paBeH o6GbeMy UHMJHHAPA C OCHOBaHueM O (x.) ¥ BhI-

Puc. 168. Puc. 169.
156

b—

n
tesna T; npubauKeHHO paBeH o6beMy NpAMON NMPH3Mbl C OCHOBaHHEM
® (x;) u Bbicotoii Ax,. U B Tom u B apyrom cayuae o6bem Ttena T;
npubauxeHHo paBed S (x;)-Ax, a o6bem V Bcero Tena T MOXKHO MpH-
G/HXKEHHO BBIYHCAHTL 1O Gopmydae

coTOl Axi=x,— Xxi_1 =2—%_ Ecau { (x;) — MHOTOYTONbHHK, TO 06bEM

n
VaVe=2 S(x)Ax. (1)

i=1
[IpubaunkenHoe 3naueHue V, o6bema Ttena T TeMm TouHee, ueM Gosbuie
n W, cnejgosaTtenbHo, meHowe Ax,. [lpumem 6c3 HokasartenbcTsa,
yto lim V, paseH o6bemy Tena, 1. e. V= lim V,. C npyro#t cTopoHsl,

n =00 n-» o0

cymma V, aBasieTcsl HHTerpajibHOR CyMMOH 1.8 HeupepbiBHOH YHK-
b
uuu S (x) Ha uuca0BOM OTpeske [a; b], nosromy lim V,,=SS (x) dx.

a
Takum 06pa3oM, Mbl NMOAYUHAH GOPMYJIY ANS BLIUHCAEHHA 0ObeMa
Tesa C NOMOLUbIO HHTerpaja:

V={5(x)dx. 2)
a
Hazosem ee ocnosnoud ¢opmyrod aasi BblUHCAeHHR 00bEMOB Tel.
TMoab3ysick 370# HOpMY/IOH, BBIYHCIHM OOBLEMbI HEKOTODPBIX Tes,
u3yueHHblX Hamu B raasax Il u VI
68. O6beM HAKJOHHOH NPH3MBI.

Teopema. O6vem HakaoHHOU npusmvi pasen npouisedenuro
naowadu OCHOBAHUA HA BbICOTY.

HdokasareabcTso. Jlokaxkem CHauana rteopemy aas Tpe-
yro/JbHOH MPH3MbI, @ 3aTeM —- A/ NPOH3BONBHOH [PH3MBI.

1. PaccmoTpum TpeyrosibHylo mpuamy ¢ ob6bemom V, nnouwiaabio
OocHoBaHHs S H BbicoTO# h. OrmeruM TOouky O Ha OJHOM H3 OCHO-
BaHHWil NPH3Mbl H HanpasuM ocb Ox NepneHIHKYAAPHO K OCHOBAHHAM
(puc. 170, a). PaccMoTpum ceueHHe MpPU3Mbl MJOCKOCTbIO, NMepIeH-
OUKYJASpHOH K ocH Ox H, 3HA4UT, NapajjenbHol MJOCKOCTH OCHO-
BaHua. OGo3Hauum GykBOH x abCcuUHCCy TOUKH INepecedelldss 3TOH
nnocKocTH ¢ ocbio Ox, a uepe3 S (x) — miowanb ceuexns. JJokaxem,
4To nuowadb S (x) pasHa nuowann S ocHOBaHHs npuamsl. s 3rto-
ro 3ametuM, uto Tpeyronbiunku ABC (ocHoBaHue npusmel) U A,B,C,
(ceueHHe MpH3Mbl paccMaTpHBaeMoi IJIOCKOCTbIO) paBHbl. B camom
pene, uerbipexyroabHik AA,B;B — napannenorpamm (oTpeskn AA,
¥ BB, paBHbl M napasieibHot), nostomy A,B;=AB. Ananoruuso
npokasviBaercsi, uro B,C;=BC u A,C,=AC. HUrak, TpeyroibHHKH
A,B,C, u ABC pasubl no tpem cropouam. CaenosateibHo, S (x)=S.
[MpumeHss Tenepb OCHOBHYIO (GOpMYAy AJisl BbIUHC/IEHHS 06beMOB Tell
npu a=0 u b=Ah, noayuaem
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6) V=(5;+5,+S3)h=5h

Puc. 170.

h h

h
V=S dx={ sax=5{dx=5.x|;=5s.n.
0

0 0

2. HokaxeM Tenepb TeopeMmy AJsi MPOH3BONBHOH MPH3MBI C Bbl-
coTOi A ¥ miowanbio ocHoBaHus S. Takylo NPH3MY MOXKHO Pa3GHThb
Ha TpeyrojbHble APH3MbI ¢ o6uiedi BbicoTOH h (Ha pHcyHke 170, 6
NnoKa3aHo pasbueHHe AJs1 NATHYrOJbHOK NpH3Mbl). Beipasum oGbem
KaKA0H TpeyroibHO# APH3MbI 10 AOKA3aHHON HamMH (GopMyJie H CJo-
XHM 3TH o6bembl. BhiHOCA 3a ckOOKH OGLIHH MHOXHTEAbL h, moiy-
4HM B CKOOKax Cymmy fJjoulajeii OCHOBAHHHA TPeyro/ibHblX MPH3M,
T. e. miomaab S OCHOBaHHR HCXoAHO# npuambl. Takum o6pasom,
o6bem HCXOAHOI npu3mbl paBeH S-h. TeopeMma noka3aua.

3ameuanue [lna HakJIOHHOM NPH3MBI CYLIeCTBYeT M APYroi
€noco6 BhIYHCAEHHS 006beMa, a HMEHHO: OGBeM HAKJAOHHOH MPH3MbI
paBeH NpPOU3BeAEHHIO GOKOBOTO pe6pa Ha Mmjiolaab CeYEHHsA APH3Mbl
MJIOCKOCTBIO, MePNeHAHKY/ISIPHOH K GOKOBHIM peGpam H mepecekalo-
weit ux. KopoTKo roBopsaT Tak: 06beM HAKAOHHOL npudmei pasex
npoussedenuto 60Ko8020 pebpa na niow,ade nepnenduUKYAAPHOEO emy
cewenun (cM. 3apauy 682).

69. O6bemM nUpamMHUA.

Teopema. O6zem nupamudsi pasen 00HOU TpeTu npousse-
Oenus naouiadu OCHOBAHUR HA 6bICOTY.

HNokaszaTteabcTso. CHaualla JoKa)KeM TeopeMmy AJiA Tpe-
yTo/IbHOM MHPaMHAb, @ 3aTeM — AJs [POH3BOABLHOHA MHPaMHIbL

1. Paccmorpum TpeyrodibHylo nupamuay OABC ¢ obbemom V,
naoiuaablo ocHoBaHusA S u BricoTolt 4. T1poBesem och Ox (puc. 171, a,
rae OM — BbicoTa mUpamuibl), H paccmoTpuM cedeHue A B;C, nH-
paMHabl NJIOCKOCTbIO, MeplleHAHKyAsipHO# K ocH Ox H, 3Ha4HT, Na-
pa/nenbHoil NAOCKOCTH ocHoBaHHsi. OGo3HauuM depe3 x aGCLHC-
cy Touku M; nepeceyeHHs 3Toii NJAOCKOCTH € ocklo Ox, a uepe3s
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>

5 V=1(s+Sy+S3)h =fsh

S (x) — naowanb ceuenusi. Boipasum S (x) uepes S, h u x. 3aMeTHM,
yro Tpeyronbiukd A;B;Ci u ABC nopoGHet. B camom nene, A;B,{|AB,

ARy _ 04, )

nostomy A OA\Byco AOAB. CreposateibHo, === = 8. IpsiMmo

yrosibHbie TpeyroapHukn OAM, 1 OAM TakxKe noj06GHbl (OHH HMEIOT
OA _ OM, _ x

06wkt ocTpeiit yron ¢ BepuHoit O). [Tostomy A oM —n

Takum o6pasoMm, %:—;—. AHanoOrMUHO J0Ka3biBaeTcs, UTo

BC A X Yrak, tpeyroabhuku A1BiCy 1 ABC nonoGHel

BC h CA h )
s

X . . ’x): EAY
¢ ko3duiHeHTOM MOROGHS et CnepoBaTesbHO, —A—S (h , HAH
\ S v
S (X):FX .
Tpumenss Tenepb OCHOBHYIO (GOpMYy A5 BBIMHCICHHSA 06'bemMoB
Ten npr u=0, b=1i, 110ay4yaem
h h s h b

& s s{.2/p—S
V=S dx:&nh—zx’d.\':;lz—go Cde=ir5u=
0

~-S-h.
3

9. Jlokaxem Telepb Teopemy AJs NPOH3BOJbLIOA AHPaMHibl C
BHICOTON A M niowansio ocHoBaHus S. Takyl nupamuily MOXHO
pa3Gutb Ha TpeyrodbHble MHPAMHABI C obuwefi BLICOTOH h (Ha pH-
cyuke 171, 6 nokasano pasbueHHe AJs [STHYrO/JbHOH nupamu,u,bx)“.
BbipasuM 06beM KaiaoH TPeyroabHOH MHPAMHAbI MO JOKa3aHHOM
HaMu UPMyJie H CIOXKHM 3TH 06bembl. BriHocs 3a CcKOGKH OOILHH

MHOXKHTe b —;}—h, NnoJyunM B CKOGKax CyMMy muouiafefi oCHOBaHHH
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TPEYroJbHbIX MHPaMM, T. e. MJolAaAb S OCHOBAHHS MCXONHOH NH-
pamunnt. Takum o6pasoM, o6beM HCXOLHOH NUpamMHAbl paBeH

'I_s Sh. Teopema nokasana.

CnencrtBue. Obvem V ycewennold nupamudsi, 66.c0TA KOTO-
poii pasna h, a naowadu ocxosanuii pasuor S u S, @bliucaserca
no ¢opmyae

V=—;—h(S+SA+w/S-S|). (3)

MMonb3ysick TeMm, uTo yceyeHHas MHpaMHAA MOJydYaeTcss W3 OObIU-
HOH NMUpaMHIbl MyTEeM OTCeYeHHs] OT Hee MeHblueidl MHpaMHUAbl H, cae-
J0BaTeNbHO, 06beM yCeueHHOH MUpaMHIbl paBeH PasHOCTH 0GbHEMOB
JlaHHOH NMHpaMulbl U OTCEUYEHHOM, BbIBEAMTE 3Ty GOpMYJy CaMOCTOS-
TeNbHO.

3ameuanue B xone nokasatenbcTBa Teopemst 06 oGbeme Mu-
paMuibl MBI YCTAHOBWJM, YTO B CEUEHHU TPeyroibHOil MNHpamu-
Nbl TJIOCKOCTBIO, Mapasiie/bHOM MJIOCKOCTH OCHOBAaHWs, MOJydaercs
TPeyroJbHWK, NMonOGHbIA ocHOBaHWio. OkasbiBaeTcsi, UMeeT MeCTo M
6oJiee obulee csoiicTBo. PaccmoTpum Kakyio-HuGynb ¢urypy @, ne-
KAyl B MJIOCKOCTH o, ¥ Todky O, He JexXaulylo B 3TOH MJIOCKOCTH.
TMpoBenem uepes kaxkayio Touky M ¢urypst @ npsmyio OM u pac-
cMoTpHM MHOXecTBO (D) Touek mepecedeHHsl 3THX MNpPSIMbIX C FJ10C-
KOCTbIO o, MlapaniejbHOH MAOCKOCTH o (puc. 172). MoxHOo goka-
3atb, uto ¢urypa @; nogo6Ha durype .

310 CBOHCTBO LUMPOKO Hcmoab3yeTcsi Ha npakrtuke. Hanpumep,
Ha HeM OCHOBAHO yCTPONCTBO KMHOMpoekTopa, ¢oroannapara, Teqe-
CKOMa ¥ APYrHUX ONTHYECKUX NMPUGOPOB.
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70. O6beM KoHyca.

Teopema O6vem Konyca pased 00noil Tperu npou3sedenus
naowadu OCHOBAHUS HA GHICOTY.

JNokasaTeabCTBO. PaccMoTpHM KOHYC C Oﬁ'b&M%’VI v, pangl-)
yCOM OCHOBaHHS R, BbicOTOM £ H Beggm}z)o/cj B TOUKE (g{.ycas)eﬂ%h;)ozs-
uke 173 ( — 0OCb K .
Ox Tak, KaK MoKa3aHo Ha pucy yea). T1pops
CKOCTbIO, MCPNEHAHKYNAPH .
BOJIbHOE CceueHHe KoHyca Mo oil k ocn O
3 B Touke M| nepeceyeHHs 3T
SBJSIETCA KPYroM C LEeHTpOM 0_
¢ ocbio Ox (1. 55). O6o3naunm panmyc 310ro Kpyra -/{V?pe;IRl,oa :éx“
wanb ceuenus uepes S (x), rne x — abcuncca TOL{;(VI;IA I ne3 LA oun
NPAMOYIOJIbHbIX  TPEYrobHHKOB OMA, u O clenyer,
xR
OMy _ R oy £ = R orkyna Ri=--.
oM R’ h R
2 aR? 2
Tax kak S (x)=naRi, 10 S ()= %"
T1pumensisi OCHOBHYIO (pOpMyJly 41 BbluHcIclna 06beMOB Tes NpH
a=0, b=Ah, noayuaem

4 oh 2 .3 h 1 2
aR’ ar*( 2, _ R X =L xR,
V=S—1h7x2dx=~F-Sx dX—-Fr——‘,} o 3
0 0

: =-LSh
[lrouianb S ochoBaHMA KOHyCa paBHa aR®, nostomy V= 5 She

Teopema nOKasaHa.
g J|I epctBue Obvem V ycewenno2o Kowyca, 6oLc0Ta KOTOPO20

pasna h, a naou,adu OCHOBAHUL pasHbt S u S, evyucaserca no
popmyae
V="th(S+S+VS-S0). (4)

[oab3ysick pucyHkom 174, BbiBEAHTE STy ¢dopMmyny camocToR-
TeJNIbHO.

3AJAUH

673. Ceuenne Tena, H306paxKeHHOro Ha pHCYH:
ke 175, MI0CKOCTbiO, TNepMNeHNHKY/IsApHOH
k ocu Ox W Tpoxoasilles yepes TOUKY € abe-
uHccoil x, SIBAAETCS KBAAPaTOM, CTOPOHA KO-

Toporo pasHa L Haiaute o6bem  3TO-
X

ro Teaa. 176
674. ®urypa, 3alITPUXOBAHHAR HA PHCYHKE ,
Bpataercsi BOKpYr ocu Ox. Haitnure o6bem
NoNy4YeHHOTo Tena. 177 A
675. durypa, 3auITpUXoBaHHasA Ha PUCYHKE ,
Bpauaetcst Bokpyr ocu Oy. Haitaure o6bem o 174
NOJyUeHHOTo TeJa. 174
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Puc. 176. Puc. 177.

676. Haiinute o6bemM HAKIOHHOH MPH3MBbI, y KOTOPOH OCHOBA
SIBASIETCS TPEYrosnibHHK co cTopoHamyu 10 cm, 10 cm 1 12 cm :M6eorvj

)
;gggeap%gg?, paBHoe 8 CM, COCTaBJIIET C MNJOCKOCTbIO OCHOBaHHS
677. P_{aunme o6beM Hak/JOHHOH mpu3Mbl ABCAB,C,, ecan AB=
—BC=CA=a, ABB\A\ — pom6, AB\<BA,, AB,=b, y-
rpaHHetit yroa ¢ pe6pom AB npsMoil. ' I e

678. Ocuosanuem npusmbl ABCA;B;C; siBAsieTC PaBHOCTOPOHHHI
TpeyroabHuk ABC co ctoponoit m. Bepiuinna A, npoexmp eTt:Pl
B LLeHTP 3TOTO OCHOBaHHs, a pe6po AA; cocTasasieT ¢ mlocr?gcm:)
OCHOBaHusa yrod ¢. Halinure o6bem npusmbt.

679. OCHOBaH“MeM HakAoHHO# npusmul ABCA,B,C; asasiercss npamo-
yroabHbiil TpeyroabHuk ABC c KatetamH AB=7 cMmu AC=24 cM
Bepwuna A, paBroynanesa or BepwnH A, B u C Haﬁnme.
o6beM NpH3MbI, ecin pe6po AA, cocTas.aseT ¢ N10CKOCTBIO OC-
HOBaHus yroa B 45°.

680. OcHoBaHueMm HAKJOHHOrO NapaJjiieneluiiena ABASETCA NPAMO-
YroabHHK CO cTOpOoHaMH a W b. BokoBoe pe6po aJinHbl ¢ cOCTaB-
M5eT CO CMEXHBIMH CTOPOHAMH OCHOBaHHS YIVIbi, paBHbie
Haiinure o6bem napaaiencuuncia. , M

681. Bce rpanu napassejienunena — paBHbie poMObl, IHArOHANH KO-

62 Tﬁ)pmx pashbl 6 cM H 8 cm. Haliinte o6bem napasrenenynena.

. JloKaxuTe, uTo 06beM HAKAOHHOHR NPU3Mbl pPaBeH TIPOH3BEIEHHIO
GokoBoro peGpa Ha m/oULaflb CEUEHHS NPH3MbI IJIOCKOCTBIO
neppeﬂnuxynﬁpuoﬁ K GOKOBBIM pe6paM H Mcpecekarwollei Hx,

683. HaitauTte 06beM HaKIOHHOH TPEYrOAbHON MPH3Mb, €C/H paccmﬂ-
HUS MeXkay ee GOKOBBIMU peGpaMu paBHbl 37 CM 13 cm 1 30 oM
a_nJiowanb 60KOBOH NOBepXHOCTH paBHa 480 om? ,

684. HaiinuTte o6beM nupaMuibl C BLICOTOM A, eC/IH: &) h=2m, a oc-
:g:aﬂuem CJYXKHT KBaApaT co CTOpoHo#t 3 M; 6) h=2,2 M: a oc-
BC:—H;I;% Eﬁymz;é%);%%iuux ABC, B kotopom AB =20 cm,

685. Hannm“e o6beM NPaBHAbHOH TPEYroibHOH MHPaMHUObI, BbiCOTA
62 KoTopoil paBHa 12 CM, a CTOpOHa OCHOBaHHsA paané 13 cm

686. HaitnnTe o6beM npaBHABLHOM TpPeyrosibHOA NHpaMHibi € GOKOBbIM
pe6pom [, ecau: a) Goxosoe peGpo cocrap/asieT C MJOCKOCTbIO
ocHosanus yroa @; 6) 6oKoBoe pe6Gpo cocTasasieT C npHaexKa-
111ei1 CTOPOHO# OCHOBAHHS YFOJ &} B) TUIOCKHI1 yroji NpH BepLUHHE
paseH B.

687. B npaBuabHO# TpeyroJibHOH MHpaMmHuie MJOCKHH YroJi NpH Bep-
uMHE PaBeH @, 8 CTOPOHA OCHOBARHS pasna a. Hafinure o6pem
nHpaMHIbl.

688. Haiinure o6beM npasu/bHOM yeTbIpexyro/bHOM MHpaMHIBI, €CAH:
a) ee BbicOTa paBHa H, a gpyrpaHHblil yroj npH OCHOB@HHH
paBeH B; 6) CTOpOHA OCHOBAHHA paBHa m, a AJOCKHH yroJ npH
BeplIHHe paBeH a.

689. Boxosoe pe6po npaBHAbHOH yeTbIPeXyro/IbHOM MHPaMHAbI paBHO
m W COCTaBJisieT € MJOCKOCTbIO OCHOBAHHA yroit ¢. Hainure
06beM MHpaMHIbL.

690. Haiinute o6beM H maoulaib 60KOBO# TOBEPXHOCTH TPaBHIbHOM
L1eCTHYTO/IbHOM MTHPaMHbI, €CIH ee GokoBOe peGpo paBHO 13 M,
a gMaMeTp Kpyra, BIHCAHHOTO B ocHoBaHHe, paBeH 6 cM.

691. OcHOBaHHEM MHPaMHAbI CIYyXKHT paauoﬁenpeuﬂmﬁ TpeyTro/IbHHK
ABC, B KOTOPOM AB=BC=13 cm, AC=10 cm. Kaxunoe 60-
koBO€ peGpo MHPaMHIbI obpasyer c ee icoToil yroa B 30°. Bui-
yycsauTe o6beM NMHPAMHIbL.

692. OcnoBaHHeM MHPAMHIbl SBAACTCH NPAMOYrONbHbLA TPEYToNbHUK
¢ katetamu a 4 b. Kaxnoe ee GokoBOe Pe6PO HAKIOHEHO K T0C-
KOCTH OCHOBAHHA MNOL yrioM @. Haiinute o6beM MNHpaMHIbL.

693. OcHoBaHue yeThIPeXyroibHOM AUpaMHibl — MPAMOYrOJbHHK €
MATOHANDBIO b M YIJIOM & MEXKIY nuaronansiMi. bokoBbie pe6pa
HaK/IOHEHb! K MIOCKOCTH OCHOBAHHA MO OLHHM H TeM XKe YIioM.
Haiiante 5TOT yrod, eciin 06beM MUpaMHAb pased V.

694. OcHoBanueM NMHPaMHb ABJACTCHA poMG €O CTOPOHOH 6 cm. Kax-
Nbiii M3 IBYTPaHHbIX yIJIoB NPH ocHoBanuu paben 45°. Haimure
o6beM MAPaMHIbl, €CJH ce BbiCoTa paBha 1,5 cm.

695. Haiinure o6beM TpeyroJibHoH MHPAMUIbLL SABC, ecan: a) £ CAB=
—90°, BC=c, LABC=g ¥ Kaxnoe 6okoBOe pe6po cocTas-
/isieT ¢ MIOCKOCTbio OCHOBaHHS Yrod 0; 6) AB=12 cm, BC=
—CA=10 cM ¥ AByrpaHHbe yrjibl pH OCHOBAHHH pasHbi 45°;
8) GokoBbie peGpa ronapHo neprieHAMKY/IAPHB H HMEIOT AIH-
Hbl @, b 1 C.

696. OcHoBaHHEM MHPaMHIbI DABC siBasieTcsi TpeyrojibHHK, B KOTO-
pom AB =20 cm, AC=29 cm, BC=21 cm. T'panu DAB u DAC
NepreHAHKY/IAPHBl K MIOCKOCTH ocHoBahus, a rpaib DBC coc-
rapasieT ¢ weil yroa B 60°. Haitaure 06beM TMHPaMHIIBL.

697. CropoHs OcHOBaHHH npaBHNbHOM yCeuyeHHOM Tpeyro/ibHOM n1pa-
mupbl pasHbl a # 0,5a, anogema 6OKOBO/ rpaHy pasHa a. Haii-
1HTe 06beM YCEYEHHOH MHPaMHIbl.

698. OcHOBaHHs yCeueHHOH nupamHabl — paBHOGeNpeHHbIE npsimMo-
yrojibHbie TPeyroJbHUKH, FHMOTEHY3bl KOTOPBIX paBHBl m H 7
(m>n). IlBe GokoBble FPaHH, coflepK atLHe KaTeThl, feprietin-
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699. OcuoBanuem NUpaMHAH siBAsieTCs NPAMOY rO/IbHBLH TPeyroab uuk

700. B npasunbhon yceueHHoik HeTbIPEXYroJbHO i upamMuae cTopomnmt

HAAJIeXKAuWUX OiHOf 'Panu, pasna 15 cm? Hajigpre o0bem yce-
YCHHOH Mupamuap.
701, Myctb A, r w V— COOTBETCTBEHIIO BhicOTa, paaunyc ocHoBauus
n o6beM koHyca. Hafizure: a) v, e h=3 cm, r=15 cM;
6) A, ecam r=4 CM, V=481 cm*; B) r, ecnn h=m, V=p,
702. Beicota KOHyca pasHa 5 cm. Ha PaccTosinuu 2 cm or Bep LI Hb

703. Haitanre o6ven KOHyca, ecau naowanep ero OCHOBaHHsl paBHa Q,
a niowasb 60KoBoj II0BEPXHOCTH paBHa P,

704. Buicora KOHyca paBHa AHAMeTPY  ero ocHosamus, Haiiaure

06beM KoHyca, ecay €ro BHICOTA paBha H.

Haiiaure o61em KOHyca, ecau ero o6pa3syiouas paBsHa 13 cm,

@ N1owanb 0ceBoro ceuepns paBHa 60 cm?.

706. Bbicora KOHyca pasHa 12 cm, a ero 06beM paBen 3247 cm?,
Haiigute yron CeKTOPa, KOTOpBIi noayuuTesi, ecau GokoBy1o

705

707. Maowans noauoi NMOBEPXHOCTH KoHyca paBHa 45n am?, Pa3pep-

708. Paauycn OCHOBAHUH yceuennoro KOHYCa paBHbI 3 M y 6 M, a 06-

709. B yceyennom KOHyCe H3BecTHul BhicoTa A, o6pasyowas / u nio.

§ 4. OBbEM WIAPA H NJOoWA b COEPHBI
71. O6bem Hiapa.
Teopewma. Obzen wapa paduyca R pasen %nl?.

Ookasatenpcr Bo. Paccmorpum 1uap pannyca R ¢ uentpom
B Touke O u BhiGepem oc, Oy TPOH3BO/ILHBIM 06pasom (puc. 178).
Ceuenue wapa I0CKOCThIO, NEPNCHAUKYAAPHOH K ocH Ox y npoxoas-

40 ]
|
I

C

Puc. 179, Ilaposoit cerment.

Pic. 178.

— : 3 npsiMo-
e x — abcuuncca ToukH M. Beipasum S (x) uepes x u R. M3 np

il (

yroaibHoro tpeyronbiuka OMC naxoaum:

2

r=y0C* — OM* =R — .

Tax kak S (x)=nr?, To

o

S (x)=n (R*—x%. M

TOUKH
3ametum, uto 3ta PopmyJa BepHa Aasa a060ro nono)Ke:m:mo“m
M alﬂuamérpe AB, 1. e. ans Bcex x, ynoB.neTBopmomng);meHm{
[g<x<R [MpuvieHsast ocuoBHyw ¢opmyiy ans
TR A N

= um
o6beMOB Tea NpH a = —R, b=R, noayu

R

R _ 2dx =
V= S AR?— x%) dx =nR? }R dx—n _SRX *
—f R 2| ® ——4—TIRJ
:::[R’X' P

Teopema nokasaHa. soomore
72. O6beM 1ApOBOrO CErMEHTa, HIAPOBOrO CJAOS W MIAD
mast ot
cem‘;pzlapoabm Ce2MEeHTOM HA3bIBAETCS 4aCTb mf;ga, g;ci;l(:: as ot
Herg PRy I?; 222%::3 u}ap HCa uilla 1A POBLIX
a
OXOAfLLas yepes ToUky B, A pobLx
KOCT:Har,anpry? MOJNyYHBIUHIACA B CEUCHHH, Ha3blBaBeTLﬁBgC,:l(l;'alM("[pl
ok oro M3 9TH’X CermMeHTOB, a AJIHHBI OTPE3KOB A u’ BC auaorp
ZaCMIe NEeHIHKYJ/IAPHOTO K CeKylleH NI0CKOCTH, Ha3bliBd
, nep

" b ‘ 11
" om pan C wapa paBeH R, a BbICOTA CermMeHTa pania -|/’n~‘|«|
e 1p72;)ﬂ;1ly—AB) TO 06beM I/ 11apoBOro cerMelta BLIHIC. T
PHCYHKe = ,
no ¢opmy.Je

V=n}12(R—-;—h>~ 9
16!



WapoBog
cnod

Piic. 180. Puc. 181. Waposoit cektop.

He#cTuTenbHO, npoBenemM ocb Ox NeplieHAHKYJIAPHO K MJIOCKOCTH
a (puc. 179). Torna niowanb S (x) NPOM3BONBHOrO CEUEHHS 1LIAaPOBOTO
cerMeHTa IIOCKOCTbIO, NeprneHanKyaspuoil k ocu Ox, Bhpa)Kaercs
dopmyno#t (1) npu R—hA<x<<R. Ilpumensn ocHoBHyi0 ¢opmyay
ISt BbIUMC/IeHHA 06beMOB Tea npu a=R —h, b=R, nonyuum

— Re— ) de=a(Rx— )| =an'(R—Ln).

3
R

6) Llaposbim caoem Ha3bIBACTCH 4ACTh WAPA, 3aKAOUeHHAA MeX-
Ly [ByMs MapaJ/iie/bHbIMH CEKYIMMH MJockoctamu (puc. 18Q).
Kpyru, nonyuuBliMecs B CeueHuM 1IApa 3THMH NJIOCKOCTAMHM, Ha3bl-
BAIOTCA OCHOBAHUAMU 11APOBOrO CJIOf, @ PACCTOsIHME MEXKAY MI0CKOC-
TAMH — 8bICOTOU 11apoBOro CJos.

O61beM LWApPOBOro /oS MOXXHO BbIYHCAUTL KaK Pa3HocTh 061L.eMoB
aByx maposbix cermedtoB. (Tak, Ha pucyHke 180 o6bem 1maposoro
C/10f1 paBeH Pa3HOCTH 06'beMOB LIAPOBLIX CErMEHTOB, BbICOTH KOTOPbIX
pasust AC u AB.)

B) lllaposvim ceKTOpom HA3bIBAETCA TE10, OJNYyUCHHOE BPallleiHeM
KPYFrOBOro CEKTOpa ¢ yrjiom, MeHbinum 90°, BOKpyr 1paMoi, coaepxa-
Lieid OAMH U3 OTPaHUUUBAIOLKX KPYTOBOH CCKTOP paiuycos (puc. 181).
[llapoBo#i ceKTOp COCTOMT U3 LIAPOBOrO cerMeHTa H Komyca. Ecau pa-
IHYC Wapa pased R, a BLICOTA WAPOBOro CerMeHTa pasna A, to ¢inLem
V waposoro cekropa huncasercs no Gopmyie

V=%HR“’IL 3)

Buiseanre 3Ty GopMyay caMoCTOATE ILHO.
73. Naowanp cdepnl. B n. 62 mbl npuBesu G¢3 JoKasare bcTsa
Gopmy.ay A1 Bhiukcaentda naowaiu S cdepol paguyca R:

S =4nR*. (4)
BoiBenem sty ¢opMy.1y, n0ab3yach GopMyioi aas o6beMa wapa.

Paccmotpum cpepy paanyca R ¢ ueHtpom B Touke O v ONHCAHHBLHA
OKOJIO HCe MHOrOrpaHHUK, WMeIOWHUH n rpaHelt. 3aHymepyeMm rpaHu
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p i i-u rpa-
3HAUHUM epe3 S, njolanl

B OH3BOJIbHOM n()pﬂﬂKe H o6o u u (o] b

HH (l—] 2 eeey Il). COeﬂ.HHHB LeHTp (0] chepbl Olpe3KaMH CO BCeMH

i Bepuid-
BeplIMHAMH MHOTOTPaHHHKA, TMOJYUHM n nHpaMui ogl;leauuumga -
Hogl O. OCHOBaHMSIMH KOTODbIX SBASIOTCA rpaHu &Hz;caﬂua [‘pal:leﬁ
: oBefieHHble B TOY
MH — paauychl cepel, fip 1k -
:al:l{g?‘;?paﬂumga coymbepoﬁ. ChegoBaTenbHO, 06beM i-il TMpaMHALL P

- T T ror Ka aBeH!:
BECH ! S,R a o6beM V,; Bcero ONHCAaHHOTO MHO paHHH p
)
3

n
3 1
1 1 =L RP..
Vn=2 —QTS‘R-:—R Zl 31 3 R n
i=
" Orciona
rae P —-2 S; — nJoliajib MOBEPXHOCTH MHOrorpaHHHKa.
o =
i=1
noJy4yaem
p, = 3V, (5)
"TOR
yeHHO yBEIMUMBATh 1 TakHM o6pasoM,
p Kaxzoi rpaHu OMHCAHHOrO MHOro-
Tpu 31OM 0GbEM Vo OMMCAHHOTO MHO-
a K o6bemy wapa. B camom Aeie, €CaH
¥ Ka He
HanboabILIKiH pa3Mep KaskA0H rpaHH OlincaliHoro MHOI‘OrpaHHaH @ ne
npesoéxonm 5. TO OMUCAHHbIH MHOTOrpaHHuK conepmmc{q anﬂchHpblﬁ
' ic Hbl
Touke O. C npyrod CcTOpOHBI,
wyca R4 6 c 1leHTpOM B ) : : onwe
ﬁn)c’)rorpanmm COAEPKHT HCXOIHBIH 1Ap panuyca R. Ilo y

Bynaem Tenepb Heorpani
yTo6H HauboablIHKH pasMe
rpaHHUKa CTPEMHJCH K HYJIO.
rorpaHHHKa GyleT CTPEMHTBE

—';—nR“ < V,,<—:—n (R+98).

4 N .
Tak KaK —';—-n (R46) —»TnR npu & =0, TO

Va ~>—;—:R‘ npu & -» 0 (n — o).

[Mepexoas K npeneny B paBeHcTBe (5), monyuum
. . 3Va __3 i _—:—"3—}'—ﬂR3=4T[R2.
lim Py lim = =7 NI, V=%

im P« CleL0BaTebHO,

— o

Mo onpenefeHuio nJotlant cephl S=nl
S =4nR*.

BOMPOCH! U 3ALAYUH

olulanb ero no-

710. Tlycts V — oGbem 1apa pamuyca R, a S — 1 Ru S, ecau

% o =4 cm; 6)
ru. Haitaure: a) S u V, eciv R R
?/e_p:x;iﬁ;m cm® B) Ru 'V, ecau S=64n cM’.
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711. Ouamerp JlyHol cocTaB/asieT (NpHOG/IH3HTENbHO) HYeTBEPTYIO
yactb aHamerpa 3emsad. CpaBuute obbembt JlyHnl u 3eman,
CYHTARA MX LIAPAMH.

712. lap u umaunIp MMeOT paBHble 06beMbl, @ AHAMETp Liapa pa-
BeH AHAMeTPy OCHOBAHHS UMJIHHAPA. BbipasuTe BbICOTY LHAHHA-
pa uepe3 panMyc Liapa.

713. CrakaHuyHK 1J1S MOPOKEHOTrO KOHHYeCKOH (opMbl HMeeT r1yOHHY
12 cm u nuamerp BepxHeil yactu 5 cm. Ha Hero csepxy nosoxuau
/1Be JIOXKKH MOPO’KEHOro B Buje MOJyLIapHH AuamMeTpoM 5 cM.
[lepenonnut M MOpOIXKEHOe CTAKAHYHK, €CjAH OHO pacraer?

714. B LMIHHAPHUECKYIO MEH3YDKY AMaMeTpoM 2,5 cM, HamMoJIHeHHYI0
BOJIOH 10 HCKOTOPOTO yPOBHSI, ONYCKAlOT 4 paBHBIX MeTaJjaHyec-
Kux wapuka guamerpom | cm. Ha ckojbKO H3MEHHTCH ypPOBeHb
BOZbl B MEH3YypKe?

715. CKOJbKO Ky6OMEeTPOB 3eMJiH NOTpebyeTcs A/1s1 yCTPOHCTBA KAyM-
6bl, HMeiollelt (pOpMY 11apPOBOrO CErMEHTa C PajiiyCOM OCHOBA-
HUA 5 M H BbicoTOil 60 cMm?

716. Jlpa pasHbix 11apa pacnoJloxKeHo! TaK, YTO LEHTP OQHOTO JIEXKHT
11a nosepxHoctu Apyroro. Kak oTHocutca o6bwem obuieit yacT
uiapoB K 06bemy OLHOTO 1iapa?

717. Haitaure o6bem WapoBoro cerMeHTa, eciu pafgnyC OKpY’KHOCTH
ero ocHoBaHua paseH 60 cM, a paauyc wapa paseH 75 cM.

718. Jluamerp wwapa pasjeneH Ha TPH paBHble 4acCTH H yepe3 TOUKH
[eJleHHsl IPOBEeeHb! IOCKOCTH, NepHeH AHKY/IsIpHbIe K AHaMeTpy.
Haiiaute o6bem nosiyuusiierocsi 1wapoBoro cjiosi, ecld panuyc
wapa paseH R.

719. B wape npoBeaena njocKoCTb, NeplneHaHKy/AApHAS K AHAMETPY
H Ieasuas ero Ha yactu 6 cm ¥ 12 cm. Haitnure o6peMbt aByX
NOJIyYeHHBbIX uyacTeil lBapa.

720. Hainute o6beM 11ApOBOro CEeKTopa, ec/aH PanHyC OKpPYXKHOCTH
OCHOBAHHA COOTBETCTBYIOLLErO LIAPOBOro cermeHTa paset 60 cM,
a paauyc wapa paseH 75 cM.

721. Kpyrosoi cekrop ¢ yriom 30° 1 paguycom R Bpauiaercsi BOKPyr
OLHOTO H3 OrpaHHuYMBAIOLLKX ero paauycos. Halinure o6bem no-
JYYHBLLEroCs 1apoBOro CeKTopa.

722. Bona MnoxpbiBaer NpHOJH3HTENIBHO —i’— 3eMHOH MOBEPXHOCTH.

CKOJ/1bKO KBaJpaTHbiX KHIIOMETPOB 3€MHOH NOBEPXHOCTH 3aHHMA-
er cywa? (Paanyc 3emnu cuurath paBHbiM 6375 Km.)

723. CKONMBKO KOXH MOHAET Ha MOKPHIWKY ¢(yT6OMBHOrO Msua pa-
anyca 10 cm? (Ha wsbt no6asute 8% oT miouiain noBepxHOCTH
MA4a.)

724. [okaxuTe, 4TO Naowanb cdepbl paBHa nJjoinand NOJHOH MO-
BEePXHOCTH KOHyCa, BbICOTA KOTOPOro paBHa nuameTpy cdepsl,
a AMaMeTp OCHOBAHHMA paBeH obpasylolueil KoHyca.
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BonpoCbl K TJIABE VI

1. Kakum cooTHOLIEHHeM CBsi3aHbl o6bembl Vi H Vo TN EIT:AP};I'
" ecam: a) Teno Py conepXHTCA B tesae Py; 6) iéa»(noe " 1
n P, cocTaB/leHO H3 1 Ky6oB ¢ peGpoM 1 cm?

2. Kakywo uactb o6bemMa NaHHOH MNpPAMOH Tpeyro,rleOH;lgTr;&an};\g%[l
. HOH TPH3MbL, OTCCHEH 0
cocTaB/sieT 06beM Tpeyrojib i
> # uepe3 cpeiHue JHHWUH
1/I0CKOCTbIO, Mpoxcasulen 4 i
3. MameHuTCa JAn 06beM LUHAHILDA, ECIH MaMCTE; ero o)cnosau
' yBeauuuTb B 2 pasa, a BbICOTY YMCHBIUHTL B 4 pasar Cicor
4. Kak usmeHHTCS 061bEM NPaBH/IBHOH nupamMuibl. eL(I:IJ:;;beZ ! pasX
‘ K aHAA YMCHbBUIH :
) 1 pa3, a CTOpOHY OCHOB y
AT BLICOTAMH ABJIAIOTCA
¢ paBHbIMH BH
. OcCHOBaHHSIMH ABYX MHpaMHIl ’ ‘ .
® yeThIpeXyro/bHHKH  C COOTBETCTBEHHO paBHLIMIL CTOpOHAMH
MHA?
Papubt A4 06beMbl 3THX MHPa ' ‘
6. Kak oTHOCSITCA 0GbeMbl ABYX KOHYCOB, €C.1H HX BLICOTH paBHbl,
. ) A .
HOBaHHH paBho 2:
a OTHOILLEHHe paauycoB 0C - )
7. M3 KaKMX TeJ COCTOMT Teno, MoMyueHHoc npamu&;«m paBHO
. GenpeHHOH Tpareluxn BOKpYT 60nbmeroa§::g:::;?ﬁoro —
aleHHeM Hep -
8. OnuH KOHyC nojydeH Bp T o
Kpyr OHOTO H3 Ka ,
roJIbHOTO Tpeyro/ibHHKa BO
?(ouyc — Bpapme}mem BOKpYT pyroro Karera. PaBHbl 1 06bEMbI
3TUX KOHYCOB? . o
9. Jlpamerp ofHOTo Hiapa pabei pasnycy Jng)yrog:CMloegwmgzm)
' : 35THX wWwapos; 6) o ?
OTHOLUEHHE: a) panuycos ‘ e?
10. CKoJIbKO HYXHO B3fTb 11apOB panuyca 2 LM,GHTSt?bI cymma
061beMoB paBHsiach oGbemy 1iapa panuyca 6 cM: sa. Gonbe
11. Bo ckoabko pa3 o6beM Liapa, onncaHHoroé(;Kom Kyba,
' B 3TOT Xe KyO?
ofbema luapa, BINHCAHHOrO . .
12. Kak u3ameHuTCs uotaib coepst, ec}nu ee paauyc: a) yMmeHbllH
) ; 3 pasa’
B 2 pasa; 6) yBe/qHUHTb B .
13 OTH([))UJQHHG 06beMOB IBYX 1iapoB PABHO 8. Kak oTHoCATCA 111
. ")
al¥ MX NOBEPXHOCTEH:
14 uBl KaKOM OTHOLUEHHH HAaXOAATCHA 06BeMbl n%}fxz;uapos, ecJIH
JOULAAH HX MOBEPXHOCTEH OTHOCATCA KAK min’?

HOHOJIHPITEJIbeIE 3A1AYH

725. [laowanu Tpex nona[::% cme?K:mes.rpBialeal?g:E:n;g);zc;m;}Tlgig rrllz-_
gzﬁﬁgﬁigﬁgzﬁz 8:;::53 S;,;.,SQ,Z.Sg W BbIYUCJAUTE €TO N1PH S, =6 am’,

= = M. i

726. séQFp;?ugyréniiom nzilp‘amenenunene %“am;am Tgpé%\); ;{):;;::

BHIXOALLHE H3 ONHO BEPUIHHBI, PABHBL 7 CM, cmu9a

eM napaJjJesenunena. )

1o, Botono e Ty RIS PO
:iizz}cgpggsigziom ¢ naowansto Q. Hainure o6bem napaJie-
Jenunena. .



728. CTopoHbl OCHOBaHHS APAMOro NapaJJenenunena pasHbl 7 cM H

3v2cm, a OCTPbIii yro/l ocHOBaKHs pasen 45°. MeHbias ZHaro-
HaJlb Napaj/iesenunesa cocTasasier yroa B 45° ¢ mI0CKOCTbIO
ocHoBanus. Hafnure o6bem napansenenunena.

729. B npsaMom napannenenumege ABCDA\B\C\D, nuaronanu BD,
H A,C B3aumHo epeHANKYJISIPHBL H paBHbI 6 cM u 8 oM, AB —
=3 cMm. !—laﬁume o6beM napasienenunesa. ,

730. B TIpAMON NpH3Me, OCHOBAHHEM KOTODOH siBAsAeTCS NPsIMOYTOJb-
HbIH TPEYTOJIbHHUK, NfATb pe6ep PaBHbLL @, a OCTANbHbIE 4eThIpe pe6-
Pa paBHHl Apyr npyry. Haiinute o6bem npuamsi,

731. O6bem NPAMOH NPU3MbI, OCHOBAHHEM KOTODOI sIBASIeTCS npsimMo-
YTO/IbHBIH TPEYroNbHKK, PaBed 3 M°, a HaUMeHbIIAA H HAHGOML-
Lasl U3 njioulaeit GOKoBbIX rpaneii pasibi 3 M° 1 3 /5 M. Haii-
AWTe AHHBL peGep npu3Mbl. .

732. [1uaroHanb GOKoBOI TPaHH NPABH/LHOA TPYroNbHOH NpH3MbI
paBHa d u coctaBaser yroa ® C NIOCKOCTbIO APYro# 60KOBOI
rpann. Halizute o6bem npuamsr.

733. okaxute, uto o6bem TPEYro/bHOH NPU3Mbl PaBeH MOJIOBHHE
Npou3BejeHus niowans 60KoBOH rpaHu Ha paccTosiHve oT. 3TOji
'Palu 10 napanejibHoro el pe6pa.

734. Ha Tpex panubix apanenbHbIX HPAMBLIX, HE JIeXKAUMX B 04HOM
ILNOCKOCTH, OT/IOXKEeHB TPH PaBHBLIX OTpe3ka AA,, BB, u CC,
HokaxuTte, 4to o6bem Npu3Mbl, GOKOBbLIMH pe6Gpami Koropoﬁi
AABAAIOTCH 3TH OTPE3KH, He 3aBHCHT OT MOMOKEHUS OTPe3KOB Ha
LAHHBIX NPAMBIX.

735. Tliaowann 6oKoBbIX rpaHell HAKNOHHOR TpeyronbHOM 1P U3MbI
nponopunoHanbHel yncaam 20, 37, 51. Bokosoe pe6Gpo pasHo
0,5 nm, a niowanb 6okosof nosepxHoctH pasHa 10,8 am?. Haii-
luTe 06beM NMpU3MbL. ' .

736. Haitnure o6bem npasuabHoi TPeYTObHON NHPAMHAbL, ecau Go-

KOBasl rpaHb COCTAB/SCT C MJIOCKOCTHIO OCHOBAHHS yrén ¢, a He

JIEXKAlLAR B 3TO/ 'PaHH BePLIHHA OCHOBAHHS HAXOANTCH Ha pac-

CTOSIHMH m OT Hee.

Bokosoe pe6po npasuabuoil HETBIPEXYrOAIbHON NMUPaMHuabl coc-

TABJIAICT C OCHOBAHHEM YTOJl @, a CePeHHA 3TOro pebpa ynasneua

OT OCHOBAHWS NMUPAMHMAK HAa PaccTOsHHe, paBHoe m Ha#nure

06beM nupaMuabL. .

738. BbICOTao NpaBHILHOH TpPeyroJibHO# NHpaMHIbl paBHa h, a nBy-
TPaHHbIH yroJ, pe6poM KOTOPOTro AB/ISETCH GOKOBOE pe6[;o nupZ~
Munbl, paBeH 2. Haitnute o6bem NHPaMHABI.

739. Eeng))aennbuoﬁ A-YroJbHOK MUpaMUie MIOCKHUi yToJs MpH BePILH-
dBeH @, a CTOpoHA OCHOBaHWA paBna a. Hap
. Hafaur
IIHPaMUabl. P e oomew
740. OcHoBaHHeM NUpaMUAb ABASETCH TPeYIO.IbHHK, ABa Yria KOTO-
goro PABHLL @1 # @2. BbicoTa mupavuan pasua h, a KazKioe
OKOBOE PeGPO COCTAB/INET C MIOCKOCTLIO OCHOBAHHS yros ;.
Haiiaure o6vem mupamupp. l
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P4t. OcHoBaHueM yeTbipeXyroJbHOM MHPaMHUbL, BLICOTA KOTOPOH paB-
Ha H, aBasietcs napaasenorpamm. Jlnaronanu napannenorpam-
ma nepecekatorcss nog yraom o. IlonapHo pasHbie npotHsono-
JNIoXKHble GokoBble pebpa nupamuibl 06pa3yioT C MJOCKOCTbIO
ocHoBaHHsl yrabl B u . Hadaute o6bem nupamuab.

742. OcHoBaHHeM NMHUPaMHUabI ABAsieTC poM6 co cTopoHoH a. [Ise Go-
KOBbi€ I'PaHH NMUPaMHILI NePNeHAHKYASPHbL K MJOCKOCTH OCHO-
BaHUA M 06pa3syloT Tynod AByrpaHubiil yroa ¢. IlBe npyrue 6o-
KOBBI€ I'PaHU COCTABJRIOT C MJIOCKOCTbIO OCHOBAHHSA ABYrpaHHble
yrabt 0. Haltaute o61eM nupamusl.

743. Ilpa pe6pa rtetpasspa paBHbl b, a ocrajbHble ueTbipe peGpa
pasubl a. Haitaure o6bem rteTpasipa, eciH pebpa AaHHb b:
a) uveloT obliuue TOukH; 6) He MMeIOT O6ULIX TOHeK.

744. B yceueHHol nupamuie COOTBETCTBEHHbIE CTOPOIILI OCHOBaHHH
OTHOCATCA KaK 2:5. B KakoM OTHOUIEHHH AC.UTcA ee obbeMm
NI0CKOCTbI0, NPOXOAsIilel yuepe3 Cepe,liHy BbICOTh 3TOH HHPAMH-
[l Mapasie/bHO OCHOBAHUAM?

745. Haiante oGbem wMAHHIpPA, ecdi: &) MI0IHa b BOKOBOH noBepx-
HOCTH paBHa S, 4 nuIoIladb OCHOBaHUA paBHa @, 6) oceBoe ceue-
HHe ABJAAETCS KBaApaToOM, a BblCOTA paBHa A, B) oceBoe ce-
YCHHE SIBJSIETCH KBa/JpaToM, a MJOWAAb MOJHOH NOBEPXHOCTH

pasHa S.
746. Loxakure, 110 0OLEMB ABYX IWHIHILLPOB, V' KOTOPLIX 1140113 A
GOKOBBIX [OBCPXHOUTCH paBlbl, OTHOCSTCA KK HX  PaaiyChl.

747. Konnueckuit 6ak umect ray6uHy 3 M, a ero spyiijbiil Bepx umeer
paanyc 1,5 M. CKOAbKO AHTPOB MHIKOCTII OI BMeLLaer?

PA3HBIE 3AJAYH HA MHOTOTPAHHHKH,
UHUITHHIF, KOHYC W WUAP
748. B kouyc BMHCAHa IHPAMHILA, OCHOBAHHEM KOTOPOH ABISCTCSA
HPAMOYTOAbLMK. Melitiast CTOPOIA HIPAMOYroibIiHKA pabia a, @
OCTPBIA YOI MEXKAY CI'o AHAroHasMu paselt .. bokosasn rpaHs,
cojlepKamast MEHbLUYIO CTOPOHY OCHOBAHRMSI, COCTABJACT ¢ 110C-
KOCTHIO OCHOB2HHA JBYTpaHHbIA yTo.a 2. Hailanie 06uem konyca.

749. OcroBaHHEM [IPAMH,1L HBJIACTCS POMO CO CTOBOROR d H GCTPBIM
yraov ¢. B nupamuy Bumcau kKouye, o0Opasyiouas KoToporo
CO.TABJARET ¢ IKIOCKOCTLIO ocloBaHus yroa . Halaute odnem
Konyea.

750. B uvmnap simcan wap. Hafaure oraomwenne o0'beMoB WHIHHA-
pa u waps.

751. Haidigute 06beM Kollyca, €CJd paiHyc ero OCHOBAHHUA pasen 6 1M,
a pajuyc BNHCAHNOH B KOHyC cepbl paBcH 3 AM.

752. B xonyc, paanyc ocuoBatus KOTOporo pasen r, a ob6pasyioiias
pasna [, Bnucana cdepa. Haltanre anuny aunun, 1o Kotopo#
chepa kacaercss GOKOBOH NMOBEPXHOCTH KOHYCA.

753. B yceueHHbIl KOHYC, paauyCbl OCHOBAHHMH KOTOPOTO PABHBL Y H 7y,
Biitcad wap. Hadanre oTHolueHHe 06 1L,eMOB yCe eHHOTO Kolyca
u napa.
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754. B npasuJbHyo TpeyroibHyio NHpamuay ¢ LBYTDPAHHBIM YIJIOM o
pH 0CHOBAHMHM BNMCaH wap oGbema V. Halignte o6bem nupamn-
Ibl.

755. B nupamuay, ocHOBaHHEM KOTOpO# siB/seTcA pom6 co cropoHoit
a H yrioM o, Bnucan wap. Hakaure o6bem wapa, ecan kaxpas
GOKOBasi rpaHb MHPaMHAbl COCTABASIET C OCHOBAHHEM yroa §.

756. B cdepy panuyca R snucan UHJIHHID, AHArOHa/Nb OCEBOro ceue-
HUSl KOTOpPOro cocTasJ/sieT C OCHOBaHHeM yroa «. Haiigute
o6bemM UHIHHApA.

757. B wap BnucaH uMaHuAp, B KOTOPOM YroJl MeXAny AHaroHaJsiMu
oceBoro cedenHss pase a. O6pasyioulas uMmaMHapa pasha .
Hajiznte o6bem wapa.

758. B wap BnucaH KoHyc, pagMyc OCHOBaHHMA KOTOpOro paseH r
a Bbicota paswa H. Haknute niowans nosepxsoctd u 06bem
wapa.

759. B wap Bnucana nupamMna, OCHOBaHHeM KOTOpO# saBasercs
NPAMOYTO/bHbIA TPeYTOJbHHK C MHIIOTEHY30M, paBHoii 2 cm. Hail-
AHTE VoAb NOBEPXHOCTH M 06beM 1apa, eciu Kaxaoe 60Ko-
BOE pe6po MUpaMHibl COCTAB/ASAET C OCHOBAHHEM Yroa a.

760. B wap Bsnucana nupamMaa, ocHoBaHHeM KOTOpOit siBAsieTcA
NpAAMOYroAbHHK ¢ puaronansio 10 cm. Kaxnoe 6okosoe peGpo
IMpaMHIbl COCTAB/IART C OCHOBAaHHeM yroa B. Haiigute niomane
NOBEPXHOCTH H 06bem wWwapa.

761. Lluctrepua umeer d¢opmy UHJIMHAPA, K OCHOBAHHAM KOTOpPO#
NIPHCOGIHHEHEL paBHble LWapoBble cermenTsl. Pannyc uuanumpa
paBen 1,5 M, a Bbicota cermenta pasua 0,5 m. Kakofi ITHHBL
A0JKHA GbITb 06pa3ylolas UHAHHAPA, YTOGE BMECTHMOCTD uHc-
TepHbl pasussace 50 m%?

762. Kyoé, iap, WHAHHAP M KOHYC (Y JBYX MOCJELHHX Tel NHAMETpbl
OCHOBAHHH DABHBI BLICOTE) HMEIOT PaBHbIE IO AAH IOBEPXHOC-
Tei. Kakoe M3 3THX Ten WMeeT HaHGOJBLLIME 06beM H KaKoe —
HAHMEHbILHH?

763. Byner i nnasaTh B BOZE NOAbIA MexHBIN wap, gMamerp Ko-
Toporo pasen 10 cM, a ToswKHa cTeHkH: a) 2 Mu; 6) 1,5 mm?
(TnotHocTe Menn 8,9 r/cmd.) ' ' V

3ALAYH NMOBBLILEHHON TPYAHOCTH

764. Jlaubi nBe CKpeuiHBalouMecsi npsimble, Yrosl MexXny KOTOpbIMH
pasen 90°. Halnute MHOXeCTBO cepepuH Bcex OTPEe3KOB naH-
HOH MJIMHBL d, KOHUB! KOTODBIX JIEXAT HA 3THX NpPAMbIX.

765. [lan TeTpaspp, sce peGpa KOTOporo pasHbl. JlOKaxKHTe, uTo
NepHMeTpPbl QHTYp, KOTOpbIE NOJYYaioTCA NPH MepPeceyeHHH 3To-
TO TeTpasjipa MJIOCKOCTAMH, MapaeNbHbiMH ABYM [pOTHBO-
NOJIOXKHbIM pebpam, paBHbI.

766. IlokaxnuTe, uTo cyMmMa KBanpaToB NBYX MPOTHBONONOXHBIX pe-
Gep TeTpasnpa BaBoe Goubllle CYMMb KBAaJpaToB OTPE3KOB, CO-
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eMHAIOLUIMX COOTBETCTBEHHO CepelHHbl OCTa/bHbIX MPOTHBOMO-
JIOXKHBIX pebep.

767. UsBecTHO, 4TO U3 J11060r0 pABHOCTOPOHHETO TPEYrOJbHHKA MOX-
HO CKJICHTb TeTpasip, Neperu6as €ro no TPeM CPeAHHM JIH-
HHSIM H CKJIEHBAsl COOTBETCTBYIOILLME YACTH €ro CTOPOH (cM.
pHc. 88). KakoMy yCJaOBHIO JO/DKHBI YAOBJETBOPAThL YIJibl NPO-
H3BOJILHOTO TPEYTroNbHIKA, YTOObI H3 HETO YKA3aHHLIM COCO6OM
MOXKHO ObIO CKJICHTbL TeTpasap?

768. Haiigute MHOXKECTBO OCHOBAHHH BCCX MEPNEHAHKYIAPOB, NpOBe-
NEeHHLIX M3 faHHoH Toukd A, He Jexauted ua npamod BC,
K MJIOCKOCTAM, MPOXOASILHMM Uepe3 3Ty IPAMYIO.

769. JlokauTe, 4TO €C/M OJHa M3 BHICOT TeTpas’ipa [IPOXOAHMT ue-
pe3 TOUKY MepecedeHns BHCOT NPOTHBONOMOAKIHIOR IPAHH, TO H OC-
TajibHble BBICOTHl 3TOr0 TeTPaziApa HPOXOIAT UCPES TOUKH Ile-
peceueHnst BLICOT MPOTHBOMOJOKIbLIX Tpalied.

770. Bce naockue yraw Tterpasapa OABC npu wsepunune O pas-
ubl 90°. Jlokaxute, 4TO mjiowaib Tpeyroibilika AOB pasha
CpefHeMy reoMeTpHYCCKOMY Miowajci Tpeyroibitukos ABC n
0.,AB, rae O, — npoekuus Toykn O Ha 1nockoeTs ABC.

771. Bce nnockue yrawt Terpasapa OABC npu sepwune O nps-
mbte. JIoKa»kuTe, 4TO KBaApaT njowanu Tpeyroasuuka ABC pa-
BeH CyMMe KBAaApaTOB MJOwWajeil OCTa/bHbX rpaHeil (mpoct-
paucTBenHas Teopema Iludaropa).

772. CKO/MIbKO CYILCCTBYET IIOCKOCTCH, KaXjlas M3 KOTOPLIX PABHO-
ynajeHa OT uerblpex AaHHbLIX TOUueK, HC JICHKAIUX B OLHOH
MJIOCKOCTH?

773. JlokaxHTe, uTO NpsiMas, nepecekaiowas ABe rpaHH ABYrpaH-
HOTO yr/1a, o6pasyeT ¢ HHMH paBHbie YIJibl TOMA H TO/bKO TOT/a,
KOTla TOYKH llepeceueHHa paBHOylajeHbl OT pebpa.

774. JlokauTe, uTo ceueHHeM Ky6a MoxKeT GbiTb NMpaBHJ/bHBIA Tpe-
yrolbHHK, KBaapar, NpaBubibif LECTHYTONLHHK, HO He MOXeT
GbiTb NPaBHUAbHBLIH NATHYrOMLHUK H NDABHAbHLIA MHOrOYyroJb-
HHK C YMCJIOM CTOPOH GoJiee ILUeCTH.

775. Jloka)KHTe, 4TO CymMMa KBajgpaToB pacCTOAHHH OT BepluHH
Ky6a 10 NpsMOH, npoxonsilled uepe3 ero UEHTP, He 3aBH-
CHT OT MOJIOXKEHHA 3TOH NpsMOil.

776. Pas6eiite ky6 Ha weCTb PaBHbIX TETPA3ApPOB.

777. Komuarta umeet ¢opmy Ky6a. [ayk, cunsuinit B cepeantie pe6pa,
XoueT, ABMrafacCb MO KpartuaHllemy myTH, MOHMaTb MyXy, CHAs-
Llyi0 B ONHO# M3 CaMbIX yjaaleHHbIX OT Mayka BepLUMH Ky6a.
Kak nosnkeH aBuratbcsl mayk?

778. HokaxuTe, uTo B Ky6e MOXHO Bbipe3aTb CKBO3HO€ OTBCPCTHe,
yepe3 KOTOPOE MOXKHO NPOTAILHTb KY6 TAKHX Ke H axe G0bIUHX
pa3mepos.

779. [nomwanb 60KOBOH rpaHH NPaBHILHOMK WECTHYTONbHOR MUpaMHU-
Abt paBHa S. Haiipure niowanb ceyeHHst MHpamMuabl IOCKOCTLIO,
npoXonsilleli yepes3 cepeaHHy BBICOTb! MHpaMHIbl H MapaJjJedb-
HOH MJIOCKOCTH GOKOBOH rpaHH.
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790.

791.

792.
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Kakylo HauGo/ibLiyl0 AJHHY MOXKeT uMeTb peGpo nmpaBHJbHOrO
TETPa’apa, KOTOphli noMeLlaeTcsi B KOPOGKy, HMEKLLYI0 $HOopMy
Kyb6a co croponoit 1 cm?

Hau ky6 ABCDA,B,C\D,. JlokaxHuTe, uTo nepeceyeHne TeTpa-
sapos AB\CD, u C,BA\D ectb npaBuJbHLIH OKTasnp.
Jlokaxxure, 4TO H3 KOHEYHOrO YHCJA NMONAPHO PA3JIHYHBIX Ky6oB
HEJb3l COCTABHTb MPSMOYTrOJIbHBIE MapaJjsesnenunes.

Buytpn Ky6a ¢ pebpom | cM pacmonoxkeHa JiomaHasi, MNpH-
uem J1io6as NIOCKOCTDb, NapaJliesibHas Juo6o# rpanu Ky6a, nepe-
cekaer ee He GoJsiee yeM B OfHOHM TouKe. JIOKaxKHTe, YyTO AJIHHA
JnoMaHo# menble 3 cM. JlokakuTe TakKe, 4TO MOXKHO MOCTPOHTh
JIOMaHy10, 06J1a1131011YI0 YKa3aHHbIM CBOHCTBOM, [JIHHA KOTOPOii
CKOJIb YTOZHO Majio OTJHuaercst oT 3 cM.

Hokaxure, uTo A/ J0GOro BLIMYKJIOroO MHOrOIPaHHHKA CyMMa
yHcsa rpaHe#t W BepiuuH GoJblie uHcaa peGep Ha 2 (TeopeMa
Ditnepa).

IokaxuTe, YyTO LEHTPB rpaHed MPaBWILHOMO AOJAEKA31pa SIB-
JSIIOTCA BepUIMHAMH MPAaBHJABHOIO HKOCa3apa.

Jlokaxute, uTO LEHTPH IpPaHell MpaBHJBLHOrO HKOCas’ipa AB-
JIFIIOTCA BepLIHHAMH MPaBHJIBHOIO HOAEKAas[pa.

B npaBuabHoM Tpeyronbhuke ABC cTropoHa pasHa a. OTpesok
AS anuMuHBEl @ nepmeHAMKYAsipeH K maockoctH ABC. HatmauTe
paccTofinKe H yroJ mexay npsameivu AB u SC.

B npasuabHom Tpeyronbuuke ABC cropoHa pasHa a. Ha
coHanpasieHHbIX jyyax BD u CE, nepneHauKy/sipHBIX K MJIOC-

koctH ABC, B3athl Toukd D u E Tak, uto BD=-%, CE=a+/2.

E
Hokaxute, uto TpeyroabHHK ADE npsiMoyro/ibHbIH, ¥ HafiauTe
yron mexay miaockoctami ABC u ADE.

Hicnonb3ysi BEKTOPBI, IOKAXHTE, UTO CyMMa KBaJpaToB yeThipex
QMaroHane# napaJjiie/enuneja paBHa CyMMe KBaApaToB ABEHA-
uaTtH ero pebep.

OcnoBanne ABC rterpasgpa OABC npospauHoe, a Bce
oCTaJlbHble rpaHH 3epkajibHble. Bee niiockue yriibl NpH BeplInHE
O npamble. JIoKaXHuTe, UTO Jyd CBETA, BOWIEAWHMH B TeTpasjp
uepe3 ocHoBaHHe ABC noA NPOH3BOMLHBIM YIJAOM K HeEMy,
OTPa3HBLIKCD OT FPaHei, BHIHET B IPOTHBOMNOJOKHOM HarpasJe-
HHHM N0 OTHOWIEHHIO K BxoAsituemy Jydy. (Ha stom csoiictse
OCHOBAHO yCTPOHCTBO yroJIKOBOro OTparKareJist, KOTOPbIH, B 4acT-
HOCTH, 6Bl 3anyueH Ha JIyHy A/11 u3MepeHHsi pAaCCTOSIHUS A0
Hee ¢ MOMOLLbIO Jia3epa.)

M3 Touku A ucxoast uertnipe ayua AB, AC, AD u AE raxk,
uyto £LBAC=60°, £ BAD= £/ DAC=45°, a nyu AE neprnen-
AMKyaspeH k miaockoctd ABD. Haiigure yron CAE.
JloKaxure, 4YTO BLICOTHI TETPaAs3Apa MEPECEKAOTC B OLHOMN

TOYKEe TOrJa M TOJNbKO TOrfa, KOria NpOTHBOMOJOXKHbIE pebpa
TeTpasapa neprneHAnKyJsipHbI.

793.

794.

795.

796.
797.

798.

799.

800.

801.

802.

803.

804.

805.

806.

Tpu Gokosbie pe6pa TeTpasjpa paBHE Apyr Apyry. Jloka:xute,

uyTo npsMasi, o6pa3ywiuas paBHbe yrJbl C 3THMH pebpamy,

neprneHMKy/IsipHA K NJIOCKOCTH OCHOBAHHS.

Bce naockue yrao Terpasapa OABC npu sepuune O npsimble.

JlokaxHure, uto npoekuusi Bepuwunbl O Ha nnockocTs ABC ecTb

TOUKa NnepeceueHHs BLICOT TpeyroibHuKa ABC.

W3 Touku ccepbl npoBefeHbl TPH NONAPHO MepneHAMKYJIspHble

xopawnl. JlOKaXKuTe, YTO CyMMa HMX KBaJpaTOB He 3aBHCHT

OT MOJIOXKEHHSI 3THX XOpA. -

HalinuTe MHOXKECTBO LIEHTPOB BCeX CeyeHHuil wapa MIOCKOCTIMH,

NPOXOAAUIMMH 4epe3 JaHHYIO MPAMYIO, He MepeceKalowlylo wap.

HaiinuTe MHOXKECTBO BCEX TOYEK, H3 KOTOPBHIX MOXKHO IPOBECTH

K [JaHHOH Cdepe TPH nONapHo MNepHeHAHMKYy.sipHble KacaTelb-

Hble npsMble.

B TeTpasap ¢ BbicOTaMHu Ay, he, hs, hs BOHCaH 1wpap pamnyca R.
1 1 1 1 1

Jlokaxute, uTO 7?__71—1_+ M—{— = -+ e

KakoMy yc/10BHIO LO/IKHBL YAOBJNETBOPSATD PAHYChl TPeX 11apoB,

NonapHo KacaloWKXCsl APYT APYyra, 4To6bl K HUM MOXHO Gbl1o

nposecTH OG0 KacaTelbHYIO MAOCKOCTb?

Ha nsiockocTu s1exxaT ueThipe L1apa paanyca R, npHYeM TpH H3

HUX MOMapHO KacaloTcs APYr Apyra, a ueTBepThidfl KacaeTcsl

aByx u3 Hux. Ha 3TH wapbl nojioxeHbl CBepXy 1Ba (apa MeHb-

wiero paauyca r, Kacawouluecss APYr Apyra, MPHUYEM KaXabli#l

M3 HHX Kacaercs Tpex Oosplinx wapos. Ha#pure panunyc

MasieHbKHX L1apoB.

Ha n10CKOCTH Jiexat TpH Wwapa paadyca R, nonapHo Kacaiwolue-

¢ mpyr npyra. OCHOBaHHE KOHYCa JIeXKHT B YKa3aHHOH

MJIOCKOCTH, a JaHHbe mapbl KacaloTcsi ero H3BHe. Bobicora ko-

uyca paBHa AR. Haiizute panuyc ero OCHOBaHHS.

Tnockoctu AB\C, u A\BC pa36uBaioT NPaBHIbHYIO TPEYrofib-

Hyilo npuamy ABCAB,\C, Ha uertbipe uacTd. Haiinure orHoue-

HHe 06beMOB 3THX HacTei.

1 .
Jlokaxute, uto o6beM TeTpasapa paseH —é-abc sin ¢, rae a u

b — NpOTHBOMOJIOKHbIE Pebpa, a ¢ U € — COOTBETCTBEHHO yrod
M PacCTOSHHE MEXAY HHMH.

JlokaxHTe, UTO IMIOCKOCTb, NPOXoAsiiuas yepe3 peGpo U cepefu-
HY APOTHBOIIOJNOXKHOrO pe6pa TeTpasapa, pasjeisier ero Ha ape
4acTH, 06beMbl KOTOPBIX PABHHI.

Ocuosanuem nupamuanl OABCD ssasercss napajjesiorpamm
ABCD. B xakoM OTHOLLeHMH AeAuT o6beM NHpaMHAbl MJ0C-
KOCTb, npoxoasuiasi yepes npsMyio AB H CPenHIO JIHHHIO rpa-
Hu OCD?

Janul Tpu napaJgielibHble NpsIMble, He JieXailHe B OLHOM Mjoc-
koctd. Ha onHO# 13 HuX B3SIT OoTpe3ok AB, a Ha ABYX APYTrHX —
toukn C u D cooTBeTCTBeHHO. JlOKaXKHTe, yTo o6beM TeTPasA-
pa ABCD ue 3aBucur oT BhiGopa Touek C u D.
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807. Touku E u F — cepenunnl pe6ep DC u BB, ky6a ABCDA,B,C,D,
¢ pe6pom | cm. Haiinure oGbem terpasapa AD,EF.

808. B nByx mapansiesbHBEIX IJIOCKOCTAX B3fiThbl [BA MHOTOYIOJIbHH-
Ka. Mx BepiumHbl COeAMHEHBI OTPE3KAMH TakK, YTO y MOJNY4eH-
HOT'O MHOTOrpaHHHKa Bce GOKOBbIE IPaHH — TPamneLHy, TPeyroib-
HUKH H mapaJuenorpaMmbl. Jlokaxure, uto

v:%(s,+sz+4sa),

rae V — o6beM MHororpaHHuka, h — ero Beicota, S; 4 S; —
IJIOIA/IM OCHOBaHH#, @ S3 — MJowans cedeHust I0CKOCTbIO, MNa-
paJsijieJibHO#H MJIOCKOCTSIM OCHOBaHHMil ¥ PaBHOYAAJIEHHOH OT HHX.

809. [1Ba paBHBIX UHIHHAPA, BLICOTHI KOTOPBIX GOJibllE X 1HAMETPOB,
pacnoJioKeHsb! TaK, UTO HX OCH NMEePeCeKaloTCst NOA NPSMbIM yIJIOM
H TOYKa MepeceueHHsi oceH paBHOyJaJeHa OT OCHOBAHMH LIMJIHH-
npoB. Haiinure o6bem o6ulelt 4acTH 3THX LMJIMHAPOB, €C/H pa-
JIHyC KaXkooro #3 Hux paseH 1 cm.

810. Bokpyr nanHoro mapa omscaH KOHYC € YIJIOM o NpPH BepliHHe
oceBOro ceuenus. [Ipu KakoM 3HayeHHH o KOHYC HMeeT Hau-
MeHbLIHE 06BbeM?

811. B konyc Bnucan wap. JlokaxknTe, 4To OTHOLIeHHE 06HEMOB KOHY-
ta M 1lapa paBHO OTHOLIEHMIO TmJowlajei MNOJHOH nNoBepx-
HOCTH KOHyca M cepbl, ABAAOLIEHCH IpaHHLedl wwapa.

812. IlpaBusibHas ueTbipexyrosibHasi MMPAaMHAA, y KOTOPOil CTOPOHA
OCHOBaHHMs paBHa @, a MJOCKMH yros npu BepliMHE paBeH o,
BpalaeTCsi BOKPYr MpsAMOH, Npoxonsiulell depe3 BepLIHHY Ma-
passienpHO CTOpoHe ocHoBaHus. Haiinute o6beM mnosydyeHHoro
Teja BPauleHHs.

813. llap oGpasoBan BpatileHHeM MOJYKPyra BOKPYT NPAMOii, Cofep-
wawed nuametp. Ilpu 3ToM nosepxHocTh, o6pa3oBaHHasi Bpa-
LIeHHEM HEKOTOPOil XOpAEl, OAMH KOHel KOTOpPOH coBmajaer
C KOHLOM [aHHOro avameTpa, pa3buBaeT liap Ha ABe paBHble
no oGbemy yactd. Haitnute KocuHyc yria Mexkay 3Toil Xopaoi
H IHaMeTpOM.

814. Bce BeICOTH TeTpasapa nepecekaworcsi B Touke H. Jlokaxkure,
uTto Touka H, uentp O omnucanHoit cdepbl H Touka G mepe-
CeveHHsi OTPE3KOB, COENHHAIOUIHX BEPILIHHbl C TOYKAMH repece-
uyeHHsi MeHaH MPOTHBONOJOXKHBIX IPaHell TeTpasapa, JexaT Ha
onHO# npsMol (nmpsiMas Diinepa), npuuem Toukd O U H cum-
MeTpPHUYHbI OTHOCHTENbHO TOUKH G.

815. Ilan TeTpasnp, BCe BBICOTHI KOTOPOrO MepecekaloTcsi B OLHOH
Touke. JloKakHTe, 4TO TOUKH NepecedyeHHsi MeIHaH BCeX rpa-
HEH, OCHOBAHHSA BLICOT TETPA3JAPa H TOUKH, KOTOpbIE NEJAT KaXK-
OBl U3 OTPE3KOB, COeIMHSAIOILUX TOUKY Mepeced eHUsi BHICOT C BEp-
IIHHAMH, B OTHOLIEHHH 2:], CuMTas OT BepLUMHBbI, JieXKAaT Ha
OlHO# c(epe, LEHTP KOTOPOH PacnoJiokeH Ha mpsimoil diijepa
(coepa Dinepa).

T[TPHJIO)KEHHE 1

HU30BPA)KEHHUE NPOCTPAHCTBEHHBIX ®UT'YP

Ilpu u3yueHuu cTepeoMeTpHH Bar<HOe 3HaucHue nmeer usobpa-
JKeHHe NPOCTDAHCTBEHHBIX GUryp Ha ueprexke. Mul to3HaKoMEHMCS
3[eCb ¢ HEKOTOPbIMHM NpaBujaMi noctpoeist HioOpaxenunii. C sToi

UeJbIo BBEEM CHAua/a HOISITHE AP ICALIO HPoCKitn (HIYPHI, a
3aTeM C €ro MOMOULLIO NOHATHC H300paAcHHst (GUIYD 1 PACCMOTPHM
npuMepbl H306paKeHui MJIOCKHX M IPOCTPAHCTBCHHLIX (Puryp.

1. MapaanencHas npoekuus ¢urypol. Ilyctb 1 — HekoTopasi maoc-
KOCTb, a [ — mepecekaioinas 3Ty MJ0CKOCTb npsmas. OTMeTUM npo-
H3BOJbHYI0 TOYKy Ao npocrpanctBa. Ecam Touka Ap He JieXXHT Ha
npsimoit [, To mpoBezem ucpes Ay npAMyio, napaJuiesbHyo npamoit /,
u o6o3HauuM yepes /1 TOUKy rnepeceyeHUs 3TOH NMPAMOH C MJIOCKOCTBIO
nt (puc. 182). Ecan ke Ay — Touka mnpsamoit [, ToO 0603HAYUM
uepe3 A Touky nepecevyeHust npsiMo#t / ¢ naockoctbio it. Touka A Ha3bI-
BaeTcsi npoekyuell Touku Ao HG NAOCKOCT6 TU npu NPOeKTuposa-
Huu napaanensno npamoti I. O6bIMHO npeanoJiaraeTcsi, 4To MAOCKOCTb
n u npsiMas [ 3apgaHbl, NO3TOMY TOUKy A KpaTKO HasblBaioT na-
parsesvroil npoexyueli Touku Aog.

ITycte Fo — nuockasi vk npoctpaHcTBeHHast gpurypa. Ilapanneds-
Hble POEKLHH BCeX Touek purypnl Fo o6pasyioT HekoTopyio ¢urypy F
Ha miockocTu 1t (cM. puc. 182). Purypa F HasbiBaeTcs napasnens-
nold npoekyueti ¢ueyper Fo. TosopT Takxke, uro durypa F mnoay-
yeHa H3 ¢urypsl Fo napassenssHeim npoeKTupoBanues.

Puc. 182.
7 3akas 106 177
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Puc. 183. Tlpoexkuns npsamoit m, Puc. 184. Ilpoekuusn orpeska A,B,
eCThb npsAMas m. eCcTh oTpe3ok AB.

Céopmyiupyem OCHOBHEIE CBONCTBA NapaJIe/IbHOTO MPOEKTHPOBA-
HHA NpPH YCJIOBHH, YTO MPOEKTHpyeMble OTPe3KH M ApsiMble He na-
pajanenbHbl npamoit /.

1°. MMpoexyus npamoii ecro npamas (puc. 183).

2°. poexyun orpesxa ecTe orpe3ok (puc. 184).

3" Mpoekyuu napainessrsix oTpeskos — napaisessrote oTpe3Ku
(puc. 185) wau orpesku, npunadrexaujue 0dnod npamoi.

4", Ipoekyuu napainessHeix OTPe3Kos, o TaKIE npoeKyUL oTpes-
KO8, Aexauyux R 00HOU NpaAmOl, NPONOPULOHANbHLL COMUM OTpe3-
Kam (puc. 186).

U3 cBoiicta 4° crenyer, uto npoexyus cepedures oTpe3ka ecTs
cepeduna npoeKyuu oTpeska.

2. HU3o6pamenne ¢urypoi. BriGepeM HekoTOpylo miockoctb m H
Ha3o0BeM ee n40CcKOCTo/0 u3obpaxcenud. 3aTeM BO3bMeM npsimyio [,
NepeceKaloLlyIo MI0CKOCTb T, U CIPOEKTHpYeM AaHHyio ¢urypy Fo Ha
T0CKOCTL 7t napasienbHo npsamoit . [loayuennyio mrockyio ¢urypy
F’ wan mobyio el nonobuyio ¢urypy F Ha naocKoCTH 1 Gynem Ha-
3biBaTh u3obpancenuem ueypst Fo (puc. 187). IMoctpoenHoe Takum
06pasoM n3o6paxenue GpUIrypbl COOTBETCTBYET 3PUTEILHOMY BOCIPHSI-
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Puc. 185. Tlpoekuun napaniiensupix ot- Puc. 186.

peskos AoBy H CoDy ecTb napanaens-
Hble oTpe3kH AB u CD.
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Pue. 187,
THIO OHTY PLL HPH PACCMOTPCHITH ¢C H3 TOUKH, PACHOA0KCUNOH 1a.1CKO

OT Hee.

BoiGupast pasiinuHble NJ0CKOCTH U300Pa/KCHHUI U pPa3JiMdHbie Hafl-
paBJIeHHst NPOEKTHPOBAHHUSA {T. €. padaudnsie npsimbte [), Gyaem no.ay-
4aTth pasdHutne w3o6paKennst amioit durypn. Obuiiio 6eperces
TaKoe H300paKCHHe (PUrypuLl, KOTOPOE stpaste test HalHogee AT HbIM
M YAOOGHHBIM AJAS BBUIOANMCHHSE HA 1CM JOTONIC LGN HOCTPOCHHA,
I10 M306paKeHHe H BOCMPOMIBOAHTCSH HA HCPICAL,

3. H3o6paxenne naockux ¢uryp. locrpocine uzobpasennil du-

Fyp OCHOBANO Ha CBOHCIBAX NAPILICALIOIO IPOCKTHPOBAHUSA, CPOP-
MYJUPOBaHHLIX B (1. [. PacCMOrpiy HEKOTOPLIC 1IPUMEpPbE H3006paKe-
HHHM TIOCKHX QHIYp.

Otpesok. [To cooiiciny 2" npockitust OTPEIKA CCTL OTPC3OK, 1103+
TOMY H300paCuHCeM Orpe st sinierest orpesos. Sleno, ato npous-

BOAbHOILL OTPEIOK HU UCPICHCC MOXCHO CHILLAT D A OO HICCHUCM JAHHOZ0
orpe3ka.

IMpy  paceMoTpenii H30GpGACHIIT  [PeVIOLITHKD,  1APAJAT0-
rpamMya oo L OyAacs CcHillan, o aaockocin 3THX QUIYp  He
apa.lic.IbHLE HAPABJICHHIO HIPOCKTIpoBUtHsE (psiMoit [).

Tpeyroabuuk. Ilyct, AaBulC,  1peyiodbHig, paciiosoKelHpl B
apoctpanctse, A’ B uw € upoekitni touek A, By u Cy Ha naoc-

KOCTb T (puc. 188, u). Tak Kak HPOCKilHsL Orpe3Ka €cTb OTPe3ok,
To Tpeyroabuuk A'BC" (a rakke awboit rpeyroavauk ABC, noao6-
HBH TpeyroabHuKy A’[3(7) sipasieTest n306pasKeHUEM Tpeyrobiiika
AoBoCo. B kauectse usolipaicentist OUHHOCO TPOYSOAbHUKA HA HepTexe
MOMHO 6pare npoussuabHuil Tpeyeoavrux. Hanpumep, Ha pucyH-
Ke 188, 6 wusobpaxcciiieM HPAMOYrobIOro paBHoGEAPEHHOTO Tpe-
yronbhika AoBoCo cyHUT PasHOCTOPOHUII TpeyroabHuk ABC.
Mapannenorpamm. Tax Kak HPOEKLHsiMH PaBHLIX Hapa.liedbHbiX
OTPE3KOB SIBJIAIOTCA PABUbIC HAPATeTbibc OTPe3KH (cBoHcta 3" W 47
n. 1), To usobpakeHuem lapaJiesorpamMMa siBJIsicTCsi fapaiiedo-

179



G 5o
{ » G
! Ao\ 8 2, /
?74\ [S 4 , I
WA , ¢
b A J A
a) / 6)
Puc. 188.

rpamd. Kak u B cllydae Tpeyroabiuka, NPOH3BOJbIILI napaJ-
JeJIOTpaMM Ha YepTeke MOXKHO CHUHTATL U306paKeHHeM AAHHOrO fna-
paJJenorpaMma, B 4acTHOCTH M306PaXKCHHCM JAHIOro NPsSMOYro.ab-
uuka, povwba, kpaaparta (puc. 189).

Tpaneuus. Ilerpyiuo BuieTs, W10 H3oOpaKeuueM Tpancithu
ALBGCoDy ¢ ocuosanusimn AgBy n CoDy siBasiercst tpaneunst ABCD
uputes no csoitersy 4° n. 1

»

AB __ CD
AcBy — CoDy '’ (1)

T. €. OCIOBAHHS M306parKeHust TPANCitHi MPONOPLUHOHAILHE OCHOBA-
nsiM camoit Tpaneunn. ITostoMy He a106yi0 Tpaleuuio MoXHO CUH-
Tatb u3o0paxenneM Aannoll Tpancuuu. ¥Ka:keM cuoco NOCTpoeHHS
n3o06paxcHus 1annoii Tpaneunn AoByCoDo. C 570l nenblo paceMoTpHm
BCroMorate/bHbti 0Tpe3ok Cobo, napaniennislit orpesky AoDo u pas-
GuBaloILKil Tpaneunio Ha napaanesorpamm AyDoCoEy TPeYroJabHHK
ByCoLo (pnc. 190, a). B xauecTse m3o6paxcuus napaienorpamma
AoDoCoEy BO3bMeM  npowsBoavusiit  napasiciorpamm  ADCE
(puc. 190, 6). Tak kak AL=10C, to npouopumn (1) moxuo 3anu-
caTh TaK:

AB AL

ABy Ty (2)

Henonbaya nponopuuo  (2), HetpyaHo

NOCTPOHTDL TCNepb TOUKY B -— u3obpaxenue
TOYKH By, ITo mocrpoeide BLINOJHCHO Ha
pucytke 190, 6, rne A4, = CaDy, AA; = A¢Bo.
Ifoctpoctinan Tpanciwst ABCD sBasetcs
uzodpaxcenrem Ttpancuun AyBoCoDy (a5
HCC BpinodHena nponopiusi (1)).

Puc. 159, OtMetnM, uTO H300parenHeM pasHoGe-
AaB3..CoDy = upsivio- peunoit tpaneunu A4.8,CoD¢ Mo¥KeT O6hiTh
yroavime. ABCD - M HepaBHoGenpennass tpaneunss ABCD.
napataesorpamMm. npld 3TOM H306pa)K6HHeM OCH CHMMETPHH
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Puc. 190.

paBHOGe/IpEHHON Tpallellun fBAsiercst npsimast [, npoxoasiiias de-
pe3 cepeaunbl octopanuit AD un BC, n. cacosaredsio, oTpe-
3ok EF apasierest wsobpakeuueM  soicoin pasnoGeapenitoii tpa-
neunn (puc. 191).

OkpyxHOCTb. iapanieabiiast NPGCRINEL OKPYKHOC 0T HA3LBACTCA
danuncom (puc. 192). OKPyKHOCTD sIBJAACTCSH HACTHBIM CAYUdCM 3Ji-
JAWNCA, MNOCKOJbKY ¢ MPOEKUHSl HA MJOCKOCTb, l1apadeilbHylo Moc-
KOCTH OKPYXHOCTH, €CTb OKPYKHOCTb, PaBHasi AaHHOH (oGbsicHHTE
nouemy). M3 cBoiicTs mapafaeinLHOTO 11POCKTHPOBaHUA Caedyer, 4To
NpoeKUHs eHTpa (0] ,’L(I[ll[l)l“l OKPYZKLOCTH $iBAs1eTest ICHTPOM  CHM-
MeTpHH sasiiica (Touxa O’ na pueyuke 192). D1y 10uky naspisator
YEHTPOM IAAuUnca.

Taxum o6pa3zom, H300paKeHHEM OKDPYAiOCTH ABJASCTCH JJMIIC,
HpUYeM H300paKeHHeM UeHTPA OKPYXKHOCTH $IBJISIETCS [EHTP JJIHACA.

DJLIHOC HCROJAL3YCTCH 1IPH H306PAXKCUHH HA MJIOCKOCTH LHJHH-
POB, KOHYCOB, yceueutnx konycoB # cdep (cm. raasn VI u VII). da-
JUIC 4aCTO BCTPCUacTCsl W B PasiHUHBLIX BOMPOCAX €CTecTBO3HA-
Husi. Hanpumep, jwukcnne wianetT Bokpyr Coauia iiPOHCXOAKT No
op6uTav, GAH3KHM K 1THICAM.

4. H3aobpaxenue npocrpancTBenHbix ¢uryp. Pacemorpum Tteneps
1306paKeHHsi Ha IIOCKOCTH HEKOTOPHIX MHOIOIDAHHHUKOB MPH yC/I0-
BHH, UTO HH OJHA 13 INTOCKOCTEH Tpatich He Napaiic/biia Halupasie-
Hd1o npoektuposatust. IIpu rom 110/ n300pakcHHeM MHOTOrpatinKa
GyleM NMoHHMaTb (QUIrypy, COCTOALLYIO M3 NIPOeKUHHA BCeX ero pebep.

Terpasap. IMycrs A¢ByCoDy — npoussoasublit Tetpasap, A, B,
C w D — napaaneanHnie HPOeKUHH €ro BCPUiHi 11d INIOCKOCTh H3006-
paxenuit (puc. 193). Orpesku AB, BC,
CA, AD, BD, CD cayxar cTopoHaMmu
H AHAroHaAsiMK ueTnipexyroannuka ABCD.
®urypa, obpasoBaHuas u3 ITHX OTpe3-
KOB (uau Jobast apyrasi ¢urypa, Io-
noGHasi eif), sBAsieTCsT H3006parKeinieM
tetpasapa AoBoCoDs.

MoxHo nokasath, uTo Gurypa, co-
cToflllasi W3 CTOPOH W aHaroHa’jel Jio- Puec. 191,
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Puc. 192. Puc. 193.

Goro (BbINYKJIOrO MM HEBBINYK/IOrO) YeTBIPEXYTOJbHHKA, SBJISETCS
H300paKeHHeM TETPaspa NP COOTBETCTBYIOLIEM BhLIGOPE MJAOCKOCTH
u3zobparkeHu#l ¥ Hanpas/JeHUsi NpoekTupoBaHusi (puc. 194, a, 6, 6).
(Ha 3Tvx pHCyHKax HeBHIMMble peGpa H306pa’keHbl LITPHXOBLIMH
JIMIEHSIMH. )

Mapaagenenunen. [1as nocTpoexns: H306paxeHus MPOH3BOJIBLHOTO
napasnenenunena AoBoCoDoA§B{C{DE 3amerum, uto Toukd Ao, Bo,
Do u Af siBasnorcst BepiuuHamu terpasnapa AoBoDoA§ (puc. 195).
INostomy B KauecTBe MX u306paKkeHust MOXKHO B3ITb BEPLUMHBI MPO-
H3BOJILHOTO uerbipexyronbHika ABDA’. Jlpyrumu cioBami, JwoOble
TpH otpeaka AB, AD u AA’ nnockocTH u3o6pakenust ¢ OGILHM
KOHHOM A, HHKakKue 1Ba M3 KOTOPbIX HE JieKaT Ha OAHOH MPSMOi,
MOXXHO CuMTaThb H306pakeHHem pebep AoBo, AoDo u A¢A¢ napan-
senenunena. Ho toraa m3oGpakeHusi ocrafibHblx peGep CTposiTCs
ONIHO3HAYHO, TAK KaK BCe rpaHd napasJjesienunena siBJASIOTCA Ia-
panjejorpaMMaMy, H, CJelOBaTeJbHO, HX u306pa)eHdsi TaKkKe
Gynyt napannenorpamvami. Ha pucynke 195 mnapansenenunes
ABCDA’B’C’'D’  siBasierca u3o0paxeHHem — MNapaJuiesienunena
AoBoCoDoA{BSCEDS.

Mupamupa. H3obpaxenne ocHOBaHHA MHPaMKAbl CTPOSIT MO OMH-
caHHbIM B 1. 3 npaBusiaM, a 3a H306parieHHe BepIUHHbl MOXKHO HpH-

D
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A,

Puc. 196.

HATb JIOGYI0 TOUKY, He MpPHIAMICKAHLYId CTOPOHAM H306paxKeHus
ocHoBanust. Ha pucynike 196 nano u3oGpaxciiie npasuiLion nHpamu-
el SoAeBoCoDy, ocHoBaHueM KOTOpOH cayxur kpaapat AoBoCoDo.
H3o6parkeHuem ocHOBaHHs siBlisieTcl napaJuenorpamm ABCD.

3ameuanue. YacTHbIM ciyyaeM napassiefbHOH NPOeKUHH Pu-
TypH SIBASIETCA NpAMoOyroJbHasi npoekuus (cm. m. 21). TFlpavo-
YroJIbHbIe MPOeKLHH LIHPOKO HCIOJIb3YIOTCA B TeXHHYECKOM YepueHHH.
Kakas-su6o peranb oGLlUHO MPOEKTHPYETCA HA jiBe MJIOCKOCTH — ro-
PHU3OHTAJNbHYIO M BepTHKaJbHYIO, H 00e npoekunu H300paKalnTcs B
nyockoctH dyeprexka. Ha pucynke 197 u3oGpazkeHu aBe npoekuuu
UHJIHHAPHYECKOH BTYJIKH.

e e e e
S

Puc. 197.
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TNTPHJIO XKENHE 2

Ob AKCHOMAX FrEOMETPHUH

AKCHOMBI TCOMETPHH NPEACTABISAIOT OG0 HCXOAHBIE MOJIOXKEHHS,
Ha OCHOBC KOTOpPBIX CTPOMTCSl BCSl reoMeTpHsi, T. €. MyTeM JOrH-
UeCKHX pacCyKAGHHH yCTAaHABJAMBAIOTCA CBOMCTBA rCOMETPUUECKHX
¢duryp. B axkcuomax BbipameHbl CBOHCTBA OCHOBHbBIX TeOMeETPH-
ueckHX nmoHsTHR. K TakoBbiM B HalleM Kypce OTHOCATCA MOHATHS
TOUKH, TIPAMOH M NJIOCKOCTH, NOHSITHE «JICXKaTh MEXKAY» AJA TOouek
HPSIMOH M HOHsITHe HasoxeHusi. KpoMe Toro, B akcMoMaX reoMerpuu
I BBITCKAIOILIMX H3 HUX YTBEPAKICHHSX HCNOJL3YICTCS TakHe cOileMma-
TCMATHUCCKHC NOHSITHSY, KdK «IIPpHHALTCKATb» (!l.'[H «JI€XKAThb Ha»),
«MHOXKECTBO», «UHCAO» H T. A.

3iech MBI IPHBEAEM BCC 4KCHOMBI FEOMETPHH, BKJIOUYAS H T¢ TPH
aKCHOMBLI O B3aWMHOM Paclof0KEeHHH TOUeK, HPSIMBIX H MJ0CKOCTeH,
KoTopble Oblith CHOPMYIHPOBaHbLI BO BBCCHHH, a TAKXKE AaAUM AOKa-
3aTCALCTBA HA OCHOBE AKCHOM HEKOTOPBLIX HAarasiHO OYeBHAHLIX yT-
BOPACLCHHIT, KOTOPLIC HCHOALIOBATHCH B KYPCC CTCPCOMCTPHM.

Hl‘pllil)] Fpyfilia dKCHOM Xapaxrepisyer B3aHMHoc pacnono;;(c!me
TOUCK, HPSMbBIX H MJIOCKOCTEH.

I. Ha kancdod npamoti u 8 KAHOOU NAOCKOCTU UMEIOTCS TOUKU.

2. Hueworca no kpaiueid mepe Tpu TOHKU, He aexcaujie Ha 00-
HOU npamold, u no KpaiHed Mepe 4eTuLpe TOYKU, He acxawue
6 00HOU NAOCKOCTU.

3. Uepes aobble d8e TOUKU nPOXOOUT NPAMAS, U RPUTOM TOALKO
00HaQ.

4. Yepes awbote Tpu TOUKU, HE Aexcauiue HA OOHOWU nPAMoli, npo-

X00UT MAOCKOCTb, U NPUTOM TOALKO OOJHQ.

5. Ecau 08¢ Touku npAmOil Aexcar 8 NAOCKOCTH, TO 8C¢ TOYKU
npamol aexcar 8 ITol NAOCKOCTU.

6. Ecau dse naockoCTu umetoT obuiyi0 TOUKY, TO OHU UMEIOT 06-

W0 NPAMYIO, HA KOTOPOG Aexcar 6ee o0uide TOUKE ITUX NAOC-

Kocred.

H3 tpex TOUeKk npamot 00HQ, 1 TOAbKO 00HQ, Aexwcur mexoy

dsyms dpyeumu.

Hiroraa BMecTo caoB «Touka B JCKHT MeX1y TOUKaMH Aun C»
rosupsT, uto Toukn A B jekart no pasHble CTOPOlbE OT TOYKM B,
Wil roukdn A m B Jexar no oijHy cropoly or Toukn C (awHa-
Jornuto Toukd B u € J1eXaT 110 OAHY CTOPOl: ©T TOUKH A).

3. Kaxousn rouxa O npsimoid pasderser ee ka 08¢ 4actu — 08a
ayua — TaK, 4T0 A0Gole 086 TuUKU 0011020 I TO20 He Ay4a
aexcar no 00Hy cropony or iowkw O, a aoduie dee Touku pas-
HoLX Ayuel aexcar no pasunsie croponot ot touku O.

Ilanomuum, yro oTpeskom AB naspiBaercs reoMerpuieckas Qury-
pa, cocrosiias u3 Touek A U B u Bcex Touek ipamoit AB, nexa-
wrx mexay nuMu. Ecau orpesok AB u npaMas a JexaT B OIHOH
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MJIOCKOCTH M HEe HMeloT OfUIMX TOUeK, TO TOBOPSAT, uTo Touku A u B

Jlexat 1o o4HYy CTOPOHY OT NPsMoil a; eciau xe oTpe3ok AB nepece-

KaeTcsl ¢ NpSAMOB a B HeKOTOPOI ToUke, JesKauleit Mexay A u B, 1o

TOBOPAT, uTo TOUKK A H B feAdt no pasiuie ctopotil OT NpsMoil a.
9. Kawdas npamas a, acwaugds 6 NADCKOCTH, pasdeaseT 3Ty

RAOCKOCT6 HA 08e Hucru (Jae QoAYNA0CKOCTIL) TUK, «T0 A106ble
08¢ TouKU OOHOU 1 TOH IO NOTYNAOCKOCTU ACHKAT N0 eduy CTO-
POHY OT APSHOL o, 2OOBIe JaC LOURI PABHOIL HOAYNAOCKOC-
Tel aexar no pasime ("I'(I/)UHM or u/w.ww‘[ a.

Ecan oTpeiok 1 uyeer 06HWX touek ¢ aaunoil f1I0CKOCTbIO,
TO FOBOPSHT, WO KOH UL CTPC VT TCAGT o 041y CHopolly ol H.'H)'CKOCTHU',
eCH KC OTPE30K HCPCCCKACTCst ¢ HA0CKDCTLIO 1t Jlcikorofiol CBOSH
BHyTpeHHQﬁ TOUYKC, TO I'930pSiT, U FONHEL OTPe thIE Te At o Dastbie
CTOPOHBE OT MJACCKOCTIL

10. Kaxcdast Haocho 16 o pasde tae e 1poct paie 150 1 dee 4actTu

(()(iu IlU1;/!1/7m't[nllu'lu’rl) TAR, 110 donnice e roaai OOHO2O
U TOO MO HOAYNPOCTPANC R Lot io ol cropory ot
NAOCKOCTU 2, (& 20OC Dae TOMRIC PASILIX N0 IOCTPARCTE
ACHCAT NO PAIHLIE CTOPOHLL OT NLAOCKOCTU *X.

[Tpu 3TOM TOUKH NJOCKOCTH o0 He NPHHAAJIEKAT HH ORHOMY N3
yKasaHHbIX 10.ynpoctpancT. [laockocTh o HasbiBaeTcs epanuyed
KaKJA0r0o U3 HOAYUHPOCTPANCTS.

CJ]CI[yK)HI.Uﬂ Upyth ARCHOM OTHOCHECSE K HotsH M A0 K CHAA
W paBeHCTBa QHUIYD.

[Ton HAJOMKCHHEM Mbl NOHHMACM OTOOpPUACHUC HPOCTPAHCTBA Ha
ceBsi. OHAKO He BCIKOE OTOGPaKeHHC POCHPancTBa Ha ceOs Ha3biBa-
eTcsi Hanoxenuem. Hamoxkedns 910 1aue 0To6pa AKeHusa npocTpan-
cTBa Ha ceOst, KOTOPLIC 00O CROHCTBAMH, BLIPAKCHILIMY B akK-
ciomax [1— 17. B hopuyanponkax HTHX akCHOM HCUOJBL3YeTCsi NOHS -
THC PABEHCTBA PHIVD, KOTOPOE ONPCICCTEsE TAK: HycTh (O n By —
ABe QUTYPb, CCAU CYUCCTGyeT Hutm eHe, npu soropos ucypa B
orobpaxcacrcs na (ueypy Dy, 10 s cotopur, uro dueeypy D MOKHCHO
cosmecTuTt Haaoxceruem ¢ Queypor Iy waw wro eypa O pasna
dueype M.

11, Ecau npu H@QAOMeHUIE COBMOIAIOTCS KOHUO OBYX OTPe3KOs,

TO COBMEULAIOTCA 1 CaMU OTPC3KU.
12. Ha .wo6os ayue OT €20 HQUAAQ MONHO OT.10M(UTL OTPC30K,
PABHHIL JQHHOMY, U NPUTOM TOALKO OOUH.

13. Or awhoeo ayta 8 JAHHYHIO ROAYAAOCKOCTL MONCHO OTAONCUTY
Y20.1, PUBHINL OUHHOMY HOPAZBCHHYTOMY Y., U NPUTOM TOAbL-
KO 0JuH.

14. dsa pasrux yeaa hk w hik,, aexwawue 8 naockoCTsix, a8-
AAWUXCA  2Paniyamy noaynpocrpancre P u Py, moxcro
COBMECTUTH HAAOMEHUEAM TAaK, 4TO Npu 3ITOM COBMECTATCS
noaynpocrpancréa P u Py, nputem 310 MO¥HO cdeaato 08yms
cnocobamu: 8 00HOM Cay1ae COBMECTATCA Aydu h u hy, k u ky,
a 6 Opyeom — ayuu h u ky, k u hy.
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15. Jlio6as ¢uzypa pasna camoii cebe.

16. Ecau ¢ueypa @ pasna dueype @y, 10 ¢ueypa @, pasua
¢ueype @.

17. Ecau cpueypa @, pasna ueype @, a ¢gueypa O, pasna
¢pueype D3, 10 ueypa @, pasHa pueype s,

Crepyioulde [Be aKCHOMBI CBsi3aHbl C H3MepPEHHEM OTPE3KOB.
Tpexne uem ux chopMyHpoBaTh, HAOMHHM, KaK H3MEPSIIOTCS OTpe3-
k. Ilyctb AB — uamepsieMbifi 0Tpe3ok, PQ — BbiGpaHHAA eqHHHLA
usmepeHuss orpe3koB. Ha syue AB otsioxuM oTpesok AA,= PQ,
Ha syye A B — otpe3ok A1A;=PQ ¥ T. A. Jo Tex Nop, MOKA TOu-
Ka A, He coBrajer ¢ Toukoii B 6o Touka B He OKaxkeTcs Jiexaulefl
mexxny A, u A,4.. B nepBoM ciiydae roBopsT, 4TO AJIHHA OTpe3Ka
AB npu enunuue usmepeHuss PQ Boipa)kaercs uuciom n (HJAH 4TO
oTpe3ok PQ yknaauiBaercst B otpeske AB n pa3). Bo BTopom ciyuae
MOXKHO CKa3aTb, YTC AJIHHA OTpe3Ka AB npu enuHuue uamepenus PQ
npuOJMIKEHHO BhIpaXcaercst uucaom n. Jins Gonee TouHoro usmepe-
HHsl oTpe3oK PQ nenaT Ha paBHble 4actd, 06biunO Ha 10 paBHbIX
yacTe#, H ¢ MOMOULILIO OAHOH M3 3THX yacTell M3MEPSIIOT ONMHCAHHBIM
crnoco6om octatok A,B. Ecin npu 3T0M fecsatas yacTb oTpeska PQ He
YKJaALIBAETCS I1C/I0€ YHCJIO Pa3 B H3MePSIEMOM OCTaTKe, TO €€ TaK¥Ke
aeqsnt na 10 pasHBIX yacTel H NPOLOJIKAKT NPOLECC H3MEPEHHUS.
Mupr yTBepaxkaaeM, UTO TakKHM CMOCOGOM MOXKHO H3MEpPHTh Ji1060#H
OTPE30K, T. €. BLIPA3UTDL €ro [JIMHY NPH JaHHOH elMHHIE M3MepeHHst
KOHEUHOH HJIH OeCKOHeuHO# HecsiTHUHOH Apo6blo. 3TO yTBepKAe-
HHe KpaTKo copMyaHpyeM Tak:

18. [lpu svibpantoli euHuye usmepenus OTPe3K08 OAUNA KAXc-

0020 OTpe3Ka 86lpaXAeTCs NOAOHUTENbHbIM YUCAOM.

Kpome Toro, mMbl mpHHHMaeM aKCHOMY CYLIECTBOBAHHSI OTPe3Ka
N2HHOH IJIHHBI.

19. Ilpu s6ib pannoti eOunuye usmepenus oTpesxos 0aa 1106020 no-
AOHCUTEABHOZ0 HUCAQ CYL4LECT8YET OTPe30K, OAuHA KOTOPO2O
86LPAKCACTCA ITUM HUCAOM.

M HakoHew, Moc/ieHsisi aKCHOMa B CTePEOMETPHH, KaK H B Ila-

HHMETPHH, €CTb aKCHOMa Napasijic/]bHbIX NPSMBIX.

20. B at06oti naoCcKOCTU 4epe3 TO4KY, He Aexauyio Ha OaHHOL
npamot 310l NAOCKOCTU, NPOXOOUT TOABKO OONHQ RpPAMAR,
napaarensvHas OaRNOL.

Kak yXe ormeyanoch BO BBeleHHH, H3 aKCHOM TI'€OMETDHH Clie-
IyeT, YTO NPH3HAKH PaBeHCTBA H NOAOOHS TPeyroJbHMKOB, HM3BeCT-
Hele U3 Kypca IJIaHHMeTPHH, CrpaBelJIHBbl M AJsl TPeyroJbHHKOB,
pacrioJioXKeHHbIX B PasHbIX rockocTsx. [lokarkem, Hampumep, I € p-
BHIH NMPH3HAK paBeHCTBA TPEYroJbHHKOB.

IMycTb TpeyroabHHK ABC pacnosioxeH B IMJIOCKOCTH &, @ TPEYTroJib-
HHK A;B{C, — B nyockoctd oy 4 AB=A B, AC=A,C\, LA=LA,.
Hoxkaxem, uto AABC= AAB,Ci, uvMest B BHLY, 4TO MOA Tpe-
yrObHHKOM B CTEPeOMEeTPHH OOBIYHO MOHHUMAIOT (QUrypy, COLEp-
JKaUlylo He TOJbKO TPH CTOPOHBI, HO H COOTBETCTBYIOULYI BHYTPEH-
HIOI0 006.1aCTh.
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PaccMoTpuM HasoXKeHHe, MPH KOTOPOM yros A coBMemtaercst ¢
yrioM Ay Tak, uto ayd AB cosmemaerca c ayuom A;B,, a ayu
AC —c nyuom A,C,. Takoe Ha/0MKeHHC CYLIECTBYeT B CHJY aK-
cuombl 14. Tak kak no akcrhome 12 na nyue A;B; MOXHO OTNOXKHTb
OT €ro Hauana TOJIbKO ONHH OTPC30K, papiulil oTpesky AB, To Touka
B coBMecTuTcst ¢ Toukoil B. Anasornuno touka C COBMECTHTCH
¢ toukoil C,. CaenoBaresibiio, no akcuome |1 coBmecTsTCs OTpe3Ku
AB w A\By,, AC u A,C\, BC u B,C,, T. e. coBMecTsITCA CTOPOHBI
TpeyroabHukoB ABC u A\B,C,.

LlokaxeM Temepb, 4TO NPH YKA3AHHOM HAJOXKCHHM BHYTPeHHSs
o6nactb TpeyroiuHuka ABC COBMeCcTMTCS ¢ BiyTpeniieil 06/1acTbio
Tpeyronbuuka A;B\Ci. [ns sT0rO HyXHO p#OKaizath, uTo JioGas
TOYKa BHyTpeHHe# o6sact TpeyronibHika ABC cOBMCCTHTCA C HEKOTO-
poil TOuKOH BHyTpeHHeHl o6GsacTH Tpeyroibiuka A(B,C, H, o6paTHO:
Ha JM006yI0 TOUKY BHYTpeHHeH oGsacTd Tpeyroanuuka A,B,C, Hano-
JHHUTCH HEKOTOPasi TOYKA BHYTPeHHCH obdactn Tpeyroiibnuka ABC.
ITycteb M — npousBosibHas Touka BHYTpeuicit 06AacT# TpeyroasHHKa
ABC. TpoBenem yepes Touky M Kakoii-HuGy L 0Tpe3ok PQ ¢ KoHuamu
Ha ctoponax AB n AC tpeyronbhuka ABC. Tak kak cropona AB
COBMeLILAETCst €O CTOpoHoil A By, T0 To4Ka P COBMECTHTCS C HEKOTOPO#
TOYKOH P, Ha ctopoHe A;B;. AHaJlOrHYHO TouKa Q COBMECTHTCH C
HEKOTOpOoil Touko# Q; Ha ctopose A;C,. Ilostomy mo akcuome 11
oTpe3ok PQ cosmecTHTCA ¢ oTpe3koM PiQ,, a 3HauuT, Touka M oT-
pe3aka PQ coBMecTHTCSt ¢ HeKOTOPOH TouKoit M; oTpeska P,Q,, T. e.
HaJIOXKHTCS Ha TOUKy M, BHyTpeHHeit obsacty Tpeyrosibiuka A,B,C,.
Takum ke o6pasoM MOXKHO [0Ka3aTb U 06paTHOe: Ha JIOGYI0 TOYKY
BHyTpeHHeH oGnactu Tpeyroibhuka A;B;C, Hanoxurca HeKoTopas
TOUKa BHyTpeHHe# o6siacTu TpeyroJbhnka ABC. HITak, npu ykasanHom
HasnomxeHuu TpeyroibHuku ABC u AB|C, NMOJHOCTbIO COBMECTST-
Cfl, T. €. OHH PaBHBL

B kauecTBe eille OHOrO npumepa NpHBeeM 10Ka3 aTe s bC T-
BO paBeHCTBa JABYX MNpPAMBIX TPeyroabHBH X
NpH3M, HMEKWUIUX PABHbLIE OCHOBAHHUNA U paBHH €
BB COTBIL

Hanomnum, 4To paBeHCTBO TAKHX NPH3M HCI0J1B30BANOCH IPH pac-
CMOTpeHHH Bonpoca o6 o6beme npsAmMoi NpusMel (. 64, creacTsue 2).

Iycrb npsimbie npusmbl ABCDEF u A\B,C\D\E\F, umeioT pas-
Hele ocHoBanuss ABC u AB,C, u pashbie Bbicotsi AD n A,D,,
npuuem AB=AB,, AC=A,C, u LA= £ A,. TloaynpocTpaHcTBo,
rpalyued KoToporo siBjsiercsi mnockoctb ABC, copepikaillee TOYKH
D, E u F, o6o3nauum GykBoit H, a nosynpocTpaHcTso, rpaHuuedi
KoToporo sBssieTcsi miockocTb A,B,Cy, comepxauiee Touku D, E,
u F\, o6o3nauum H,.

PaccMoTpuM HanoXeHHe, npH KOTOPOM yron A coBMellaeTcs ¢
yriom A, Ttax, yto Jyd AB coBMeuwaercsi ¢ gydom A,By, ayu
AC — ¢ nyuom A,C,, a nonynpoctpakcteo H coBMemaercs ¢ nody-
npoctpaictBom Hy. Takoe HanoXeHHe CyLIeCTBYeT B CHJY aKCHO-
mbl 14. Tlpn 3TOM HanoxenuH, Kak 6bIIO JI0OKa3aHO BHILUE, TpeyroJib-
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HHK ABC (7. €. ero CTOpOHbl H BHYTpeHHss 006J1aCTbh) COBMECTUTCS
¢ Tpeyroabuiikom A,B,C,. Jaaee, nyu AD COBMECTHTCA C HEKOTOPLIM
aydoM A D, pacronoXeHHbIM B Noaynpocrpainctse Hy, nostomy yr-
asl DAB w DAC cosmectaTCs cooTBercTBenHo ¢ yraamu DoABy u
D,A\C,. Ho Tak kak yrasl DAB u DAC — npsimbre, 1o yrabl DyA(B,
u DyAC, Takxe npsimble, a, 3HaduT, ayu A,D; nepnenauky.s-
ped K naockoctu AB,C, M, ClenoBaTelbHO, COBNAagaer C Jyd4oM
AD,. UTak, npu yka3aHHOM HajloxeHuu Jy4 AD coBMecTuTCS C J1Y-
yoM A,D,, a Tak kKak AD =A,;D,, To Touka D CoBMeCTHTCA C TOYKOH
D,. AnajtoruyHo Touku E u [ COBMeECTSITCSI COOTBETCTBCHHO C TOY-
kamu £, u F,. Caenosatesaniio, ocnosaue DEF u Gokosble pebpa
OLHOH NMPU3MBI COBMCCTATCSH COOTBETCTBCHIO ¢ OCHOBAHHEM DE\Fy un
G6oKoBLIMH pebpamu ipyro# Ipuamul. HeTpyawo nokasatb Ternepb,
uTO TIPH 3TOM COBMECTSITCSI W COOTBETCTByloulde GOKOBblE rpaHu,
a TaKxe BHYTPEHHHC TOUKH MPH3MDLL DTO MOXHO CHenaTb NoAoGHO
TOMY, Kak [pu A0Ka3areJbCTBE MEepBOro IPH3HaKa PaBeHCTBA Tpe-
YroJibHUKOB GHLIO 10KA3aHO COBMeLlEHHE BHYTPEHHUX ofJsacreil Tpe-
yroabiukos ABC u ABC,. Takum oGpa3oM, Mpu3Mbl ABCDEF
n AB,C,DEF; NoJHOCTbIO COBMECTSITCH, T. €. OHH PaBHBI.

ABAJOPHUNO MOKUO JOKA3ATL PABCHCTBO JIBYX HPSIMOYTOJbHBIX
apadacieacuiuejon ¢ coorBerernento l)aBlIblMH H3MCPQHI/I$1MI/I H pa-
BCICTBO JIBYX NPABU/IbHBIX MHPAaMU C PaBHBIMH OCHOBAHHAMH H paB-
HBIMH BBICOTAMH.

OTBETbl H YKA3SAHHUA

10 knacc

BBEAEHAE
3. a) da; 6) ner; B) weryp 1) uer. 5. Bechoscinoe mioxecino. 7. Her, Y ka ranne.
Bocnoansonriihest awctn con Lt 80 a) Her, o) e B0 ke 100 a) L, o) w120 Ja.

13. a) llew, 6) wuer, B) aa. 140 Tpu ILIOGKOCTH,  CCT HPIMNE  HC 0KGE B
04HOM HLIOCKOCTH, # 013 ILIOCKOUTh, CGiE DPRMBIC ACAST B 00l 1LIOCKOCTH.

TJABA |
17. 26 cn. 18, 2) 3,5 em; 6) 12 em. 20. Her. 27, 48 ov. 28, Hu]s‘ o290 6 oM.

33, ¥Yrxasauue Tlyers e, B o v -— AanuLIe BIOCKOCHE, 4 @ — JiHEA nepe-
concHist FockocTeit o it B PaceMoTpeTh BadiMiee PACHOTOKCHIE UPAMOR a 1
maockoctin . 34, a), 6) Tlepecekalores; B), I) HAPALICabILE 1), ) CKPCHLIBAKITHECH,
37. a) lepecenatorest; 6) ckpeinsaouteca. 40, a)y Hery 6) 1a, apsivast WA 440 Tler,
42, 3) Ilapasscasiu; 6) 100 cu. 44. a) 40°; 6) 457, s) 907 43, a) du . 6) HY”
46. a) 90°, 6) 64° 49. ller. 54. 6) 12 cn’. 56 Vkasaune  Bornoan
30BaTLest sajtaucii 55, 57. Y ka3 anue. Bocneansonatbol sataucih 56. 60. V K a-
3 4 e Boenoassovatnest canauci 98, 63. a) A4, 18 v, AB.=15 cv; 6) A28 =
=04 ¢cv, A4, =72 ¢cv. 65, a) Hapaaaeaorpavn. 66, Tpi napii pefiep. 67, a) =17 v,

~03 cv, 2P0 em; 6) =116 evt, &21) e, X180 cv. 72, YKazaHue
a) ¥4ecrh, HTO CCRYILDE ITOCKOCHL HPONOTIL 4epes cepetinbl peGep DB w DC ver-
pavapa; 6) vuccrb, YT0 CeKyHtdss MI0CKOCTL LEpeeeKaceT GOKOBLIC Fpaii TOTDE )1-
pa 1O OINCIKAM, NAPALICALHBIM  cTopollas  rpeyrodniixa ABC 73, 22 oM.

74 6) — . 5. 6) 6 cv 77008 w10 cw, 12 cw 790 a) Tlapaaacao-

rpamM ABC Dy 6) unpaaciorpaty 1CCLT 0 810 Toung sepecescHiss RPsNLIX:
a)y MN w B¢ 6) AM s A8, 820 Yxkaszasnce 3alaud periacres aualorid-
o sasane 20w B4 B30 M va e, Coatana NOCTpouTL O1peioK, 10 KOTOPOMY
CORyHLAsH NAOCKOCTb Hepueehaet 1panl: ay AADD; 6) ABCD. 84, YKasauue.
CHaua I HOCTPOHTL OTPCIOK, HO KOTOPOMY CCKYHLASH IIOCKOCTh BCPCCCRALE 1 PaHb
ABCD. 85. llapaascsorpavn BRDL. 86, Y Kasanue. Clavasa 1oCTpouTsb
TOUKY HCPCCCUCHHST CeRyuier diovhoeti ¢ peGpom DDy 87. ¥Ykaszanue Cha-
4aJa nocTPOHTL OTPE3OK, 110 KOTOPOMY CCKYHIAH HJOCKOCTL HepeccKaer: a) rpalib
BCC\B,, 6) rpaws AADD. 88. 6) 12 cm. 90. Illpavas C[: a) napaiieavua
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MI0CKOCTH ~; 6) MepecekaeT naockocTh a. 92. Y kasaunue. HcnoansoBaTh cBOA-
crno 2% 0 G 93. MV u b ckpemmsawindecs. 94. Hda. 95. Ykasauwue He-
Mo Thaond Th 3a1auy 55, 98. CyuecTBYCT TO.1bKO 01Ha HiocKocTh. 100. Yx aszanue.

HonoassosaTs BTopyio Teopemy n. 7 W 3aaauy 59. 102. 102 V341) em u 25 /1T em?
103. 4% cm? 108, Mkaszadue [lpeaBapHteablo 10Ka3aTh, 4TO MNJOCKOCTH

ADA,, BDB, w CDC, nepecekawtcst 1o npamoit. 112, Yxazaune. YuecTs,
HTO CYMMa KBaADATOB MHAroHaACH napa.sesorpaMMa paBHa CyMMe KiBalpaToB ero
cropon. 113, Hpamas BD,.

TJABA 11

7T og
118, LAOB., £MOC uw £LDOA. 120. %— 121. 13 oM. 122, KA=

=KB=20) cu, DA=DB =232 c¢m. 125. 9 cum. 126. [Tpamoyroavimi. 130. a) MA=

miat MB=m, MC=vymi4n’. MD=-\m>42n% 6) ‘\/m’—{——;-n?, m.

36, S canse Bocnoosaries sataucin 131 138,

cos ¢ dig e
6) wicomy, mising o H003 o L3 ou. 1420 25 oM oMad 15 om.
143. 2 cvu. 145, 6) \'u:'—‘{—bg. 146. Y ka3zanue BocnoiszoBatucs TeopeMoit
o Tpex nepnenaHkyaspax i oGpatioi K iei. 149. 4 cm H 4+/10 cv. 150. a) 2 cm;
6) 4+ o, 152, 8 am, 8 an, 13 M, 45 v, 8 am, 6.2 am. 154, a) 15 om;
6) 75 omi. 155. 6 cM. 156, o +mSem’ . 157. 6) 5,1 am. 158. 12,5 cwm,
12,5 cm, 25 oM, 25 cm. 160. 12 cw. 16l. Ykasanue MHcnoavsosath nep-

NeHAMKYAApL, nposelenusie #3 Toukw A K npavbim BC W BD u K Ma0CKOCTH
2 d
CBD. 163. a) d;- 6) 5 B d;J

u ‘/72 o, 171, 45°. 172, 6+/3 cm. 173. 90°, 45° u 60°. 174. 60°. 175. cos a=

. 164. 60°. 165. 3d. 168. L 170. 1 cm
sin ¢

L
7
@ ~70°32. 176. 8 v2. 179. Yk a 3 a n ue. Bocnoanioparues 3anaued 178. 180. Y k a-
saune BocnoabiosaTbes 3apaueit 179, 182, 6) ~ym +n'. 184. a) 5-/6 cm;

m\/é-o)d_.\_@
5 -

6) 5.2 cm. 187. a) +\6; 6) 17; b) 13. 188. a~3. 189. a) ——;

2
! 0nas V2 [ e 2
190. a) 0% 6) 45 B) tgy—-y. ¢A26°34. 192. 1. 193. a) VI —mT;
‘m?n? 2 6
n\mn "o, a) a\ 6) a\/
1

6) Vm' —n’; B) . 195. 6 cM, 6 cM H 62 oM.

198. 4 cm. 199, Yxkusanuue. Ilycts Touka O — npoexkuHs TOUKH S Ha nJoc-
KocTb Tpeyroanuuka. [loka3aTs, uto Touka O coBnajaer ¢ TOuKo# M. 201. 90°.

202.5+\3 cm. Y ka3 auue BocnoabsoBatbes 3adadedt 199. 203. 5 cm. 204, a) e

2( \rl+4tg @ 6) 1= B) i’—th%L 205. 3,5 am’. 206. 25 cm. 207. 8 cm.

208. 9 V6 em. 209 PdtCTOﬂHHC OT TOYKH B [0 TIOCKOCTH @ Melibllie PacCTOAHHSA
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oT Touks C 10 3Toit maockoctH. 211 a 2. 213. cos (p:%, p~70°33. 214. 60°,
[ .
215. D) \V2U7 oM. 2160 200 217, 2\ 122 am.
TJIABA 11

219. 13 M. 220, 26 cw. 2210 8\ 21 w2220 45°) 1357, 157, 135 223 8 cm
W83 oM. 224, 1647 vv®. 225, 457, 226. 2,3 cn’. 228. 80 \'2 cm?. 229, a) 450 v u
536 cm’; 6) 384 am’ u 672 am’, B) 69 am’ u =97 am* 1) 0,2 M’ u =08 M,
230. 75 cm®. 231, 20 (2346 V3) e 232, 247 sin @ (yeos (« + @) o8 (@ — ¢ !+ sin a).
2+/2 cos (%—%) sin &
233. 180 cw®. 234. 580 cm”. 235. . 236, Yxkazauwue.
sinl
2
Yuectb, 4To GOKOBuIE TDAHH HAKIOHHOR NPH3Mbl ABMAIOTCA HapanIeIoOrpaMMamH.

237.240 cm’. Y k a3 a n u e. Bocnoap3onarsen sanaucii 236. 238. 2016 cm’. 239. V58 cM,
VB8 oM, +B5 cm, 65 cm. 240. 768 oM 241. (2 V344 22) ' 242 a) 4 3 om;
6) 48(V2+1) oM 243. 192 cw’ 244, 790 cm’. 245. 8(34+3 34 \6) cm’
246. 6) 189 cm’. 248. 48 /2 cm®. 250. 64 /3 cm?. 251, 13 cm. 252, 12 cm. 253, 12 cm.

A 32 :
254, a) M; 6) 2 arcsin ——‘;‘S}GT—W B) arctg V3H , r) arctg 2 ‘/EH \
3 2/9H? } 3a° a a
n) 2arctg AT pg 4 I—itg2 2 956, ) MEO% g M
3H P 3 2 , o . o
tg—2—- 2sm? 2 sin—-

Vi

= ) - 257. 3V3(1+ \21h% 258. 72(1 4 \T) em?,

ZCOS?

259. 35 cm. 263. a) Tpaneuun. 264. 3a®. 265. 54 cm?. 266. |3 am’ 268. \7 am.

B) arccos (tg %) , r) 2arcsin (

269. 1\/5 am, V3 am. 270. 16 cm® 276. a) Onuu; 6) He HMeeT; B) He HMeeT,

r) oduH. 277. a) beckoHeuHoe MHOXeCTBO, 6) TpH; B) AeBath 278. a) Ilats; 6) uvernipe;

B) TpH A wecTb. 279. 60°. 280. [liowanb cedenHn, nNPoxoasilero yepes AHaroHa.
. a?+/3

CMEXHbIX rpanek, paBHa

. Mnowmanw ceueHHsl, NMPOXOAHILero yepe3 anaroHa.u

)

NPOTHBONONOXK HbIX rpatedl, paBHa a’ \/5 281. \/5 282, 90°. 283. a)

6 .
284. Tlpasu.abnutii okTasap. 286. a) m=3'2—h; 6) n=—m. 287. a) a2 6) —\‘—2a_

3

=

e os(o-%)

. 290. 2 VI ———

/
+\fsm(6+q;)sm (6—¢). 292. 4,8 cm. 294. 4+ ST"a" uamn 2 1 2S,. 296. ﬂﬁ%l

Ykaszauue. y‘leCTb, urto HCKOMoOe ceueHHe ABIseTCH Tpa ﬂellHCl“(.

Vsin (04 ¢) sin (0—¢). 291. 2d%sin ¢ icos 0+

208. 2a’+2a /467 =a’. 299. 0,5m. 300. IIpamoyroabHHk, S:Z:Z. 301, 4 \6 o
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302. 5 cm, 5 o, 6 o, 6 oM. 303. 288 (3+ \/3) v’ 305. 2h%tg o 306. 447 1g7 X

P 0
) 307, a) % ab. 3084 cx. 4 e, 4 e, 4 cw. 309, &

3 am’, 310, 540 e’

X(I+

sl @

311, 3) 315 cM*; 6) 7,2 M. 312. tg ¢ cos “:10 . 313. 54 am”. 314. 56 cx, 24 cm. 319, Tpa.

TJABA 1V

320. a) 3 ¢M, 4 cm, S e, 1,5 em, 2 eM, 25 v, 6) 4 oM, 3 enm, O oem, 2 ¢, 2,5 oM.
321, a) 12 cm, 8 oM, 9 em; 6) 15 oM, V145 om, 17 oM. 328, a) MN =QP,

. o s >
QM=PN, DP=PC; 6) kBaapar. 324, a) [da; 6) sa; 8) ner. 325. a) [lapasiean-
L WK COBRALAIOT; G) NPAMas Mapadasenlis (LIOCKOCTH #as JCKAT B Ukl B) nioc-
—> - A

KOCTH MapaJicblibl, CPECeKanTen Man coBnanaioT. 326, a) CCi; 6) DK, ) ACy
) CBy; 1) MB,. 327. a) /rC; 6) /TE‘I; B) CTB; r) b;i.; n) D_’C.. 329. a) éE
N > —— Se s ok — v - —
AD, AD,, B(Cy; 6) AB\, DCy; By CD, BA, B\A,, C.D\; 1) B\A, C/Dy, CD,

BA 833, a) 0. 6) DI 335 ) PQ:6) AK: n) CP:or) 0. 336, a) AC—
DCBD.6) DU CB DAy — (DA CD |-BC). 337, a) AD+OF: 6) AK:

W) U. 338. Ykaszauue. YuyecTs, 4T0 OA—()/h_—_OC—OC.. 339. a) CiB:
6) AC. 380. a) AC; 6) CB; ) BC. 344 a) —1: 6) 2 1) ——r.

d I — 1, e - - -
315. a)y —2LF, 6) ) DC. 346. 7—2—{,’11)1 BC). 347, a) 5n—9m;, 6) 2p—
— L3 —34. 355. a), ). 356. Jla. 358. a) AC.: 6) DB 8) DBy r) AC:

1) BD:. 359. a) ﬁﬁ-A_Z‘., ‘f”“’ AC:; 6) %’r 19+4 V3, > L AN ITYwN

2kg 44 -

T\xur “’ .360. a) BD =BA+BC+BB; 6) BD=MAA—ABL+AD,.
361. CD=0-AA,—AB40-AD, D ()_477 AR, }»7 AB— % AD. 363. OD=a—
- - - * 3 -
—bh L, ()\1=Ta+(]-b+7 364. /lK—(z+—b+c AK]| —?m. 365. 7a+
+%b-+t) ‘ %J~;—E+'7 367. DK =0.7DA+0,15D3 +0,|507‘. 368. a) AC =

—_ .. | — —> — — | 4>
4B+ 4D, 6) CM=—5 AB—AD; 5) CiN=—AB—- AD; n) AN=0.AB+
[ [ — — —> —
+—;/1), &) Ml)~~7/l +AD. 369. O/I=1() B—0OC. 370. a) DN:
hastyite sy ok=tartiitle o aM=——a+liile
=yetylitye 0 DR=gatgorga ) = 30T
r) MI\ —:—a——i—lib‘—éf. 371. Ykaszauue Bocioansoarscs 3agauamu 350
1 366. 373. Her. Yk a3 a uue. Cnavana nokasath, uto M, — Touka nepeceyeHus Me-

Asan Tpeyroabiika A, ByC), a 3aTem BOCTIONb30BATLCS 3a1auci 366, 379. a) AC 0) AB
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u) 0. 380. a) /ﬁ)l; 6) /‘1_(?1; B} 1323 381. Ykaszauune Cuauana aokasaTh, uto
AB=AB,. BC=B.C,, CA=C1. 382.2) k- awfoe; 6) k3 0;8) k<0 1) k= —1.

. 1 > — — —

386. Y wkasaunne CHauaaa owasrin, wio Moy . MAMBA-MC+MD).
e — — - . .

387. a) 3ON—20M; 6) 20M—ON_n) KON |1 Lj-OM 389 (‘n 1Ll JlOKA3aTh

\HH 10 V/IO
LI

. . - 3
Komnnauapuocts sekropons LB V. 18, 3900 a) o n kq, 6) -
i

A \"
B) %kq; ) _‘\}lh [ 17\ l @l ; I | ll ‘ 392, /lm:p—}-&%—;;
(?,'1(: S EUT Bhb g g DB s s .y AR ARy AD+
,-— AAv 6) DAy = AR 8C, 4 CD. 394, 10 i Ao __', AT 395 Y ka
sauue  Cuaudiag  JoKa b ROME LIHaPHOCTL Ler1opon \'I._ /:/':‘ " (r,‘i(,‘,.
396 BC 7o 6 Chod o opio6d oo :', Co W 39 Y R a-

3anue. Boenoab3osaTtnest sagancit 300, 399, Yrasuune. Bocnodn ionseo ainjd-
ueir 397.

I'JIABA V
400. a) C, 6) L; B) B.r) A, C, E, H, n) B, E, G, e) B, €. D. 402 B,{1; 0, 1),
CO; 1; b, Co(l Lo, Dol 1 0). 403 afy 2 —5L bl—5 3 —1L
Cll — 0L {0, Ly B =150, 1), 7 {0; 0:0,7). 409. a) {7 =2, 1L 6) ! T2, —1if
|

I
_ ‘ L2 | | 1 . )
B) 5, —1.2; I}, 1) {AU;T; .53; —17}; ) {—1 —2,2; - ey i, — 1,8 1k
21

M) [—0.4; 0.2 0L 410. pid; —18 —OL ¢ 15 —5 411 a) 0 B —1)
6) (=32 1k 8) (7.8: 25 4n r) (=39, —3} 412, —/{—1; 0; 0, —[{0: —1; O)

*) (7, —2.2; 1 3) (100 —2, 2k w) {6, —3: 0k k) {0, —1.2, 0}, &) {% j) ! }

—k{0; 0; —1L, —a{—2 —1)!3 —5, 7, —ci{0.3, 0, -1,75) 413. B) Her;

r) na; a) uer. 414. a) m=19, n:l%; 6) m=0,1, n=—2 415. a) a; 6) uer;
1 1 |

B) na; 1) uet; ¢) ner. 418, a) [—1; 0; 2k 6) {5, —7: 2 B) {—--—2—, -5 _T}

419. AB==7—3f— 3%, BC= ~ o §]+06k, (7?\:4[42/4;/5_ 420. Jla. 421. 6) Nla;
B) HeT. 422. a) Jla, 6) ucr: B) na. 423. Yka3sauue Bocnoaniosarnes 3a-
naueit 366. 424, a) M(—1: 2,5, —2); 6) B(—8; 4, —19); B) A (-2t & 28).

425. a) m=2, n=—5,6) m——0,5, n=2;B) m=1,n=—1;1r) m=2 n—=—1

426. a) 3; 6) 17.427. la! =5 3, 161==7, |1 =~3, |d1 =2, {mi=\5. 428. a) \/6;

6) 2+/14, B) 0; 1) 5v2; 1) 314, ¢) 14; k) 326, 429. 11 430. a) 3 |-2\/2
i

6) 0.5; l?-}— l:—g 431. a) Ilpabuavituiit; 6) NPAMOYroJALHLIE PA3HOCTOPOHHHHE;
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B) NPAMOYro/ibHHI Pa3HOCTOPOHHHUI; T) NpAMOYroNbHbIf paBHOGeApeHHbIl. 432. a) 4,
4,3, 6) 4+/2, 5, 5. 433. (0; 2, —3), (—1; 2; 0), (—1; 0; —3). 434. (3; 0; 0),
(0; —4; 0), (0; 0; /7). 435. 375; 2; 4; 1—2+/2 u 14+2+/2. 436. Ykasauue.

e —
Lokasatb, uto: a) touku A, B u C He Jexar ua onwoit npsmoit; 6) AB u DC —

HepaBHblE COHANpABJIECHHbIE BEKTOPDHI; B) |AD|=|CBIl. 437. a) é—l,ﬁ; 0, 0y
3

6) (0; 8 0) B) (0; 0; 1). 438. a) (%' %7'. 0); 6)

B) (—%; 0; —161) . 439. a) (2: 3; 0), \/13; 6) (2 3; —1). 440. T
441. a) 45° 6) 135° B) 60° r) 45° nm) 90° e) 90° k) 0° 3) 180°

—{\—b —-v-/\—> 4\—»
442. BADC=¢, BACD=AB DC=180°—g¢. 443. a) a* 6) —2a% 8) 0; r) a%
2 - - — g
n) a*; e) —%—;m) ———:23—112.444.55=3,Eb=0, bc=3, aa=6,"/bb=1/3. 445. a) — I0;
6) 3; 8) I; r) —4; n) 28. 446. a) Tynoii; 6) ocrpuiil; B) npamoil. 448. a) 5.,5;
6) 35 8B) 4. 449. m=4. 450. YKasanuue [Jlokasars, uTo A73=5E,
—_ — >
AB AD=0, |AB|=I|AD|. 451. a) 60° 6) 135° B) 150° r) 45° n) 90°.
7 [l Fas
452, a i ~50°46°, a j~63°26", a k~50°46’. 453. 60°.
454. L A=120°, £ B=£C=30°, P=2/2 (2+4/3), S=2/3. 455. a) 335; 6) —%;
B) 0. 456. 90°. 457. 3. 459. a) |, —;—; 6) V3, /2. 461. Ykazauue. Bupasurs
— — = —_ . e —
Bektopal MN u BC uepe3 Bektopel a=DA, b=DB, c=DC. 462. a) —1; 6) —1,5;

8) 4; 1) V/2; 1) 2; e) ——;—; K) 342 464. a) 30°; 6) 60°; 8) 0°; r) 45°. 466. a) \/iff);
2 1 343 3

. . 70947 ~ Q0447 .

6) ng B) 78_7’ r) 723 467. a) =71°34’; 6) ~59°44’. 468. a) =3
9 5 10 3 5 i 2

6) ——; B) ——. 469. a —; 6) ——; B) ——. 470. a) —; 6) —;
V130 V182 4 V134 ) V134 ) V134 )39 3

2
B) 5 471. Yxasauue [lycre ABCDA\B,C,D\ — nauupii ky6. TpeGyercs,

e —
Hanpumep, nokasats, yto AC, L AB. Pasnoxurs Bexropel AC, u A;B no Bekro-

- - -~ = - -
pam a=AB, b=AD, c¢=AA, u pokasate, uto AC,-AB=0. 473. 60°.
475, L\[10+152. 476. 45°. 477. Yrasanue. [okasats, uro AKBD=0.

3
479. Yxa3sanue PaccMOTpeTh MJIOCKOCTb, MPOXOASILYIO Yepe3 LEHTP CHMMETPHH
H [aHHYIO NpsIMYIO, H CBeCTH 3ajnady K 3ajaue 1149 «[eomerpusi 7—9». 481. Y k a-
3aHue Bocroab3oBaTbeA CJeNyIOLIHMH CBOMCTBAMH ABHMEHHIl: MPH RABHXEHHH
npsiMasi oTOGpa)kaeTcfi Ha NpsiMyio, NapajfeibHble NpAMble — Ha napajjelbHble
npsiMble, a yroj — Ha paBHuil emy yron. 484, Ykasauue. YuecT, yTo napain-
JIEJIbHBIH TIePEHOC eCTh ABHIKeHMe, MO3TOMY MpH MapaJeNbHOM fepeHoce npsiMas

oro6paxaetca Ha npamywo. 485. YKasawuue. [okasaTtb, uTo }{47\41=AT¢1.=5.
487. Ykasaunue. YrBepxaeHHe JOKa3biBAaeTCA TOYHO TaK JKe, Kak: a) TeopeMma
n. 114 «Teometpusn 7—9»; 6) pewaetca 3apaua 1150 «Feomerpus 7—9». 488. Y k a 3 a-
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Hue. a), 6) [loxkazaTeabcTBO NMPOBECTH METONOM OT npoTHBHOro. 490. a) (3; 9; — 24
6) (—1,6; —2,3; 4,3). 491. a) Her; 6) aa; B) na: r) ner. 492. a) (—1; 0; 0); 6) 0; —2;0).
0; 0; 2). 493. a) Ia; 6) na; B) et 494. Ykazanue [Jokasarb, 4TO:
a) Touku A, B u C He Jexar Ha OaHOW upsmoit; 6) cepeantint orpeskos AC u BD

cosnajator. 495. (—;— %; 3) L 496. C(6; 5:5). Di (0, 45 1), Bi(4. 7, 4). C: (8 8 4).
2 | 2 1 3
; —2; 0. 498. {—;—; ———}.{—:;—;0}.499.4mm —4.
497. a) 1; 6) —2; B) §i 3 : 5 T
500. 1. 501. 2 7. V7. 29. 502. (0; 42,4; 0). 503. (I; 1,5; 1,5). Ykasanue.
Yuecrs, uto £ ACB=90°. 504. 6 am. 505. ¥ ka3 a Hue. Bsecrn cucremy KoopauHaT

H 0603HAYNTL KOOPIMHATH BepWHH AAHHOIO TeTpasapa ABCD rak: A (xi; y; 21),
B (x2; y2; 22), C (x3; ya; 23), D (xs; ya: 24). YuecTb, uTO TOUKA MepeceteHis MefHat HMeeT

. I’ 3+ 21t 22+23424 .
KOOPAHHATH ( x(+x2—1—xd+x4 : y|+12~:yz Ys . 1 2 : 3 ) 506. a) 3;

6) —3,5; B) 5: 1) 7; 1) —10. 507. a) 135°; 6) 60°; B) 67°3(0Y. 508. a) [a; 6) na;
2

V114
7 5 4 .3
6) /2. 512. a) £ 955 r) 13- 513 a)

B) na; r) mer. 509. a) , 6) —g— 510. a) 90°, 6) =114°06’. 511. a) V6:

6) 515. 45°.

2 . 3
/38 /38
516. sin 6 cos ¢. 517. 1}n’+m’+p2+pn. 518. YkasanHue a) JlokasaTb METONOM
ot nportupioro; 6) nycTb M -— Touka nepeceuyeHus npAMoit @ € NAOCKOCTLbIO &, A —
Touka Ha mpsMoit @, B H C — TOUKH B IJIOCKOCTH @, OTIHYHLIC OT TOUKH M. K Tpe-
yroabuukaM AMB 1 AMC npHMeHHTb Teopemy Mudaropa. 519. Y xasauue. Pac-
CMOTpETD JIHHeitHble YF/IbL ABYFPAHHBIX YIJIOB, 06pA30BAHHDIX MNOCKOCTAMH 0 H B, uBi.
520. Yka3aHue B3aTh Ha NIOCKOCTH @ jiBe NEPECEKAIOLIHECH NPAMbIE H BOCNOJb-
3oBatbesl 3amaueit 484.

TJABA Vi

521. 5 m. 522, a) 24 cM; 6) 12+/3 cm; B) 432 cw’. 523. a) 102 cm; 6) 50m cn’.
524. Her. 525. \/6n m. 526. a) 30° 6) 60°. 527. a) 5 am; 6) 3 cm. 529. 64 cm?,

530. 8 cu. 531. 15 am. 532. Eé_w' 533. /ST—4h%d?. 534. 2+/3dh. 535. 40 cm’.

536. S-/2. 537. n* m’. 538. ﬁ. 539. 1,125n kr. 540. 6 cm, 18 cm. 541. 0,82n~
n

1 . 1 % | PPN

~2,58 Mm%, 542. 4S.ctg ¢. 543. Sdox=?d2 sin @, Su,m=?ti2 sin @45~ d* sin® o
2

HIH Smu‘:—;-d’sin :p+2lnd° cosQ%. 544. g—" 545. a) 2d% 6) 2na’% B) 4na’.

546. 6) %. 547. 17 cm. 548. a) 1087 cm?; 6) 727 cm? B) 36n cm’. 549. a) 4 V2 am;

n
6) 4 am. 550. 25 cm’. 551. a) r% 6) r*+/Z B) 1’ /3. 552. 2n®. 553. 6 5 A

JIP=7 = L. 100 200 /3
554. a) — 42 . 6) = 2’2 I 555.2) 200:M‘;6)-§—V§CM2;B)——9—{CM2.

1 |
558. a=216°. 559. 180°. 560. a) 60°; 6) 2 arcsinT; B) Zarcsm—ﬁ—. 561. 91 cm?,
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2 A
aaT cu’d” —

1690 \2 : :

T09102 . 563, 091 ev'. 564, —— 2 565, Sy, = 80n cm?,
28100 2 Cos §

S = 144m em®. 566, 20um? sin . 567. 5 ¢ 568, a) & cu; 6) 128 cm®. 569, R®—r%.

612 cv. 562.

570. 60 cm®. 571, 33 V2x en®, (33 2 4 63) 1 on”. 572,255 = 011 kr. 574, a) 10 /21 om;

6) 12 mm; B) 16 av; 1) \/zizél)". 575. L}*m— 57¢. a) (v—2P4-(y+47+
=70 -0, 3) Yy S-2, B) -2 1'-,,"' ' -m 577. a) (x+2P°+
4y =22 0) (x+ 2, + y—2y 2 ==8;8) x| y'| 27 ==35. 578. a) (0; 0; 0),

7. 6) (3; —2; 0), V2. 579, a) (2; 0; 0), 22 6) (0: 1 ), 5 s) (—1; 0; 0), 2

1 3 : )
r) (? —5 1 ) , \/tjA 580. 1600:t am=. 581, 12 ¢M. 582, 6 cn. 583. 4 cu. 584. 3 ¢m.

585. 8 cm. 586. a) [LiockocTb stIsteres hacateabHoll K cdepe; 6), B) HI0CKOCTb
tepecekaeT cepy; r) ILI0CKOCTL M cdepa ne nveoT obiix Touek. 587. a) 80n cm?;

12 - .
6) __+4 cm. 588. a) \’R 6) ’ R 589. a) 2 y3a o 6) 5 y2m m.

3 ; . p
¢ \5 R HT\ 592. 1 cm. 593. a) l4ia cm’y 6) 16a am?,

590. R’ sin® ¢ 591,

. . il N
B)Ha a8 ea 594 36 a0 5950 —— oM. 597, 10 M. 598. 800w cm”.

- v
\/JS a3 NERY 3
599. 4x (11 +r3). 601. o602, 2V p04.\ [ 222 605, 4y 2,
a(ri-krd). -5 3 604 (S TSy 605. a) 7 6) 2
5 ST
w2606, 2EV3 go7, LA ﬁ( 608. 111 v’ 610, - 611, YL S
1 2 D) 3 n

aab (a+b)

612. arcc(»,%. 613. 4 \6 cv’. 614, drcsm— 615, ———— . 616. 4031 cm®

N b

617. a) "<\73+3) e’y 6) (18 F6 \al) oMY, B) -;lu’filﬁr;;\/:s) cm?.

618. 12 10 am’, 4(3,104:5)a aw’. 620. a) Ykasaumuc jlokasats, 4ro

AuameTp cepl panei runoTenyse Tpeyroiinka; 6) 210 cw. 622. (3; 0; 0),

. - 0 og . o . 3—4sin’ ¢
(0; 00 =9, (0; 05 —1n 623, 1,2 625. 6) 0,6R. 626. a) z/e‘V —

_ ) A
Bzdsinty g —q/e sty d—dsintq. 627, 200 630.

4R sin y 3

4,\'10 1,17 -8 KA —_ N . o
MOF T 631, 2) L_;,i,._,g LTATE) ot 6) (G811l en?

15

21,91 .587 .
B) S _(.__\5(»

WLB34.a) 21RY 6) 12 \ 3R b) 24 \3RY. 635, a) — KOS %
(I —sin a)tg%

6) 100 \3(2 i-\31 cw’. 636, Ykaszaunce PaceMoTpeTh ccuchue januoil nupa-
MDD IOCKOCTLIO, IIPOXO,’U[IILL‘H HCPE3 COpe/tnay CTOPOILL OCHOBAHUS [IEPICHHKY -
_1\3 8 y3 BVE—1 2+/33

3 433 M
. LI 2
643, a)Rtg(4 +4),

aspuo ke, 639. a) &R7; 6) R 1) R”. 840.

a.

641. 43 oM, 6 oM o 4,2 oM, 8 oM. 642,
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o:‘[w

y s o
20t cosT -5

3
B 3 .
6) rlg(T——%); r) 607, 644, . 645 T 6. a) Rsin¢; 6) ——— mq}
B) 30° i 1507
I'JABA VI
N -
647. a) - iy Vo)V s Ve Ve 680 a) as0, o)y 300, ) 11703,
r) 3,20 8190 a) o ew 0) b b wthon) 032 \', cato6H00 1Y 0w 6500 3,01 Kr.
R s yeos T e ) ) y
652 240 2 ow’ 633, cI 2 ow’ 654 = YT i tatr, b’ - b
1 . . - L A \,i
656. 132 3 et 657, ) . Yart o) AUR P et BBRC VA0 e 6L 1 emty
" . s Beoo ) Q" sne 28
6) 152 660, 05w iy o b 66LL | 002, e
N o,
.. . i
3a’ 3 2a° 3 yia SO
663. a) —35—: 6) a’i B) 15 V30 1) g - 664 — 665. 72 o’
- ! =
666. a) 211 cu'y 6) —lg-cm; B) 2 c. 667. =208 M. 668. =~ 1513 1. 669. 7—S\nQ.

v . . a 360°
670. ~ 61 k. 671. a) 313 :4:; 6) 2171 8) 3V3: 270 1) 2\«2:.«;,1)( i «”— e
2 . ab /122 —3b*
672, M 673 05, 674. 2. 675. L. 676. 192\ cu'. 677, —‘-—8————
4 cosT a 2
678. ——m g ¢ 679. 1030 cx'. 680. abe v [—cos th 681, V== 18 30 cu'. 683, 1080 emt

Ykasaune BocioansosaThes npeibiiywed 3asauci. 684. a) 6 v’ 6) 4950 ov’®

B \3 . | e I T
685. 1605 cou’. 686. a) 'lég—l“sm&pcosq; 6) ‘—Sle()h a V3=t cosT a;

L2 ¢
! B LB $—dsin’ o s @ P
B) = £ sin 5 3—4 sin® 5 687. B . a FIarE
' 24 sin —
2
6) L % mcos? g-sing. 690, GAA7I ow’, 6,198 ot
6 sin %
845 3 | -3 T 12v .
691. ——;—”— ev’. 692. T3 ub val+biig 9. 693. arclg —pr o 694. 9 o’

1 . 7 vi7d’
695. a) %L sin 2¢ g 0, 6) 48 cm’; B) Fabc‘ 696. 1400 V3 cv’. 697. 195

698. —(m — %) tg . 699. 1260 am’. 700. 382 cm’. 701. a) 2.25n cm'; 6) 9 o
JEN—
B) ‘\/l 702. 375 cM’. 703, -l/i‘g-(—g—_—Q—). 704. —nH3 705. 240n e’ wau
am n
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160 cm®. 706. 216°. 707. 2275”

. 708. 84 — 2 —h?
oM 709 ol l2nh(l h +—5—>

. 256 5
710. a) 64n CMQ,TT[ cm®, 6) ~3 oM, ~36n cm% B) 4 cm, 2—3§n cm?

711. O6bem 3emnn B 64 pasa Gonbue o6vema Jlyuwr, 712. H=% R, rae H — Brico-

Ta uuAkHapa, R — paauyc wapa. 713. Her. 714. YpoBeHb BOMbI NMOBRICHTCH Ha % M.
715. 942 3.
1 Tg5 M 716. 5:16. 717. 58 500n cm® wunu 504 000m cmd. 718. ﬁﬂR3
719. 2520 cm® 3 K 243

7 cM” u 7200 cm®. 720. 112 500n cm®. 721. —3—nR3. 722, 6375°nx

~1,28-10° kM®=128-10° kM. 723. 4321~1357 cm?. 725. VSi-S:-S5, 36 nm®

o 3
726. 48 V11 cv®. 727. a +/Q— Qa”. 728. 105 cm®. 729. 16 /11 cm®. 730. aT 731 M,
1 . T
M, V5 M, 3m,3mM, 3u. 732. —é—dSSIn2qJ\3COSEQJ'—Sin2q7 U %d:‘sm ¢V3—4sin’g.

733. Ykasanue. JocTpouTh Tpeyrosinnyio NpH3My 1o napaJiesienunena. 734. V K a-
3anue. BocnonboaThes 3apaveit 733, 735. 6,12 am®. Ykazauue. Boc-

u 3.3 16m?
nonbioRaTee 3anavcii H82. 736. m* 3 m 3
: TomTgcosg 0 Bigig c 198 4 X

= 3
X(3 tg? p—1). 739. as ! L
2t 1g B0 e g B0
2 n
2h° sin @i -sin @z sin (g1 + 1) 2H° si
240. @i + @2 sin a |
3 ¢ . 741, 3igh-lgy 742. 3 @ sin @tg 6.
M3. ) ST —a 5, o) 1 1/40;’—21;’ 744. 31:73. 745. 2) \/z-o) L
Al
28 na’ t
5) ? o - T47. ~7065 1. T48. _malee 749.2—45in3q:lg 0. 750.

24 sin? P.to B
sin ) tg2

751, 96n aw’. 752 2nr = 753, Xt o 3‘/—
] 2rry ) y
B

- - 756. nR? sin 2a cos . 757.

——tgactg®=-V
-

L £

755.  a’sin’ atg? 2 758. F,(H2+r2)’,

2 e
6 cos 3

7 4n 4n 100 50
S (H2 42, 750, — 2, J -
6H ) snfZa M Femdoe M- 760 sin® 28 * 3 sin® 28 o

761. ~6,56 M. 762. HauGoabumii oGbeM umeeT nap, HauMeHbUHA O6beM HMeeT

KoHyc. 763. a) Her; 6) na. Ykazanue. CpaBHuTL NAOTHOCTL Iapa, Cu4MTas
€ro OHOPOIHLIM, C IJIOTHOCTBIO BOAHL.

3AJAYH MOBLIIUEHHON TPYAHOCTH
764. OKpyKHOCTD, PacnoyioKeHHas B TJIOCKOCTH, NapaJ/eNbHOd NaHHHIM NpsaMuM. Pa-
1
IHYC OKPYXHOCTH paBeH ?\/d!—h’, rhe h — pacCTosiHHE MeX[y NaHHBIMH CKpe-

198

h o
HHBAKIUMMHACH NPAMKIMH, 8 LEHTP HAXOAMTCA HA pPACCTOSHHH ? OT KaXNov H3 NaH-

HEX NpAMBIX. 765. YKk asanue. [loka3aTe, YTO BCe 3TH CEYEHHS] MpPeACTaBAAIT
co6oit napannesorpaMMbl C MNEPUMCTPAMH, PaBHLIMH  YABOeWHOH AJMHe pebpa.
766. YKasauue JloKasaTb, YTO UYCTBIPCXYFOJLIMK € BePUIMHAMU B CepelliHAX
NPOTHBOMNOJIOKHKIX pefep — napaJJic/iorpamm, H BOCHOALIOBATLCH (OPMYJION, CBA3K-
Balouleli AJMHHE CTOPOH H Iuaronadiel iapauicaorpamma. 767. Bee yrau Tpeyrone-
HHKa JOJOKHBH ObiTb OCTpuiMH. 768. OKpyXKHOCTL, PACHOJNOKEHHAH B MJOCKOCTH,
neprneHAMKYJIsIpHON K mipsimoii BC, noctpoenian na uepuennuxyispe AD k BC Kak na
nuametrpe, Ges toukn A. 769. Ykaszauue [Jlonyctum, uwTO BepuldHa TeTpasa-
pa NPOEKTHPYeTCsl B TOUKY IlepecedyeHust BHICOT oOcHOBamuA. Torna JioGoe peGpo
TeTpas’npa NepHeHANKYJIAPHO K NPOTHBONONOXHOMY peGpy. 3aTeM npuMenHTL 06paT-
HYIO TeopeMy O Tpex nepneHarkyaspax. 770. YK a3z anue. Yuects, uto O, — Tou-
Ka rnepeceueHusi BHICOT TpeyronsHuka ABC. 771. Y ka3 aunue. Bocnonb3oBarbes
3anaueit 770. 772. Cemb. 773. Yka3auHe. Yepes GucceKTpHCY JIHHEHHOro yrna
JLAHHOTO [BYFPAHHOrO yrna v ero pe6po NPOBECTH NJOCKOCTL H CNPOEKTHPOBATb
TOUKY Nepecedciust NaHHON HPsIMORA € 3TOM MJOCKOCTbIO HAa rpanu. 3aTeM BOCMOJb30-
BaTbCS PABEHCTBOM NOJIyYeHHHIX TPeyroJibHHKOB. 775. Y Ka3 a une. [lycte A — npo-
u3BoJbHan Bepwuua, O — ueHTp Ky6a, A, — NPOEKLHs TOUKH A Ha JanHyio NPAMYIO.
Torna AA,=OA sin ¢, rne ¢ — yron mexny OA u OA,. 3anucatb cyMMy KBaapaToB
paccrosituii 01 npamoit OA; N0 BeplIHH Ky6a # BOCNONb30BATHCA TEOPEMO#H KOCHHY-
coB. 776. YKa3aHHe. YKazanHue TEeTPasAphl umeroT OOLLy:0 BEPLINHY, 8 HX OC-
HOBaHHsl — paBuOGePeHHble MPAMOYroJbHbE TPEYFOJbHHKH, KaTeThl KOTOPLIX pPaBHH
pebpy ky6a. 777. Yk a3 a u u e. Paccmorperh passeptky Ky6a. 778. Ykaszanne.

25
B3aTb B KayectBe OCH OTBEPCTHA AuaroHat, Kyba. 779. ES. 780. \2 cM. Yk a 3 a-

Hue. Bocnoian3oBaTbesl TEM, YTO TETPA3NAP AO/IKEH HAXOAUTHLCSI BHYTPH cdepbl, OMK-
canHoil okono Ky6a. 781. Yka3anue JloKka3aTb, YTO BCe BCPUINHBI [HOJNYICHHO-
rO MHOrOFpaHNuKa — cepeiHHn rpaweii ky6a. 782. Y kasawnmue Bianrs kakyo-
uubyan, rpab nNapasjeiendnena, BHOpaTh HAMMEHbLUHH Ky0, NPUMBIKAIOWMHE K
3TOi Ipanu, W BLSICHWTb, KAK K HEMy MOFyT GHITb MPHCTaBjeHbl OCTaJbHbie KyGbl.
783. Y k a3 a une. CnpoeKTHPOBaTb BEPllIHHbI JOMAHOH Ha Tpu pefpa ky6a ¢ obuled
BEPLIMHON H BOCMOJIb30BATHCA COOTHOLIEGHHSIMH MEXJY CTOPOHAMH TPEYroJibHHKa.
784. Ykaszanue OTIeJHB OT NOBEPXHOCTH JAHHOIO MHOTOTPAHHHKA, MMEKOUlero
f rpameii, k peGep # e BepuldH, BHYTPEeHHIOO OONacTb OXHOH M3 rpanei, Mmony-
YHM MHOTOTPaHHYK NMOBEPXHOCTb Pi. OT/e/IHB 3aTeM OfIHy H3 TeX rpaHeii NOBEpPNHOCTH
Py, xoTopas MMeeT rpanuuHoe peGpo (T. e. peGpo, ABJRIOUWICECS CTOPOHON TOALKO
STOl TpaHH), NONYYHM MHOrOrpaHHyio nosepxeocts P,. B P, coxpanenn Te¢ BepLIHHB
W peGpa ynaneHHo#l rpaHH, KOTOphle nNpuHaiiexat Apyrum rpausm. [lpoponxas
sToT npouecc, yepes s maroB (rme |<<s<Cf) nonyusm nosepxHocts Ps. [loka-
3aTb METONOM MaTeMaTHUeCKOH HHAYKLUHM MO uHCAy rpaweii, uto fi+e—ki=1,
rne fs=f—s, ks ¥ & — uHCAa rpaHedi, peGep # BepuuH mosepxHoctH Ps. Ipu 3ToM
y4ecTb, 4TO 3TO PaBEHCTBO MpH fy=1, T. e. KOrAa s=f—1, OYeBUIHO, TAK KAK B ITOM
cayuae ks=e;. Tlpu s=1 nonyuyaerca HckoMoe pasenctso (f—1)4e—k=1.
785. YkazaHHe. BocrIOﬁ;?maTbCﬂ cummetpHeil. 786. Y ka3 auue Bocnomb-

3 NG \3
30BaTbCsl cHMMeTpuei. 787. 7a. arccos 4 788. arccos 3 789. YkazaHue.

Bhipa3uTh BEKTOpH, 3allaiolide JHarOHa/H, 4Yepe3 BeKTOpH, 3ajailiue pebpa.
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790. ¥ k a3 anie. PaccMOTPeTh BEKTOPLI, ONPEACIsHONLHE HANPaB/IeHs 1a4aI01ero
u orpaxkennoro dayyei. 791, Ina peutenus: 45° u 135°.792. Y k a3 a uu e. Mcexoas us
YCIOBHSE 3dRaun, 3alMCATb COOTHOWCHHA LI BCKTOPOB, 3a/al0WHUX TPH po()pa TeTpa-
3apa ¢ obuwinm 'KoHUoM. 793. Y kasaHue PaccMorpeTh BEKTOp, 06pasyloulHit
paBubic YOAb € OGOKOBLIMH pebpaMM, H JOKA3aTh, 4TO on MEPHCIUMKYAspen K
BCKTOpaM, 3analoludm asa pebpa ocHoBanust. 794, Yxasawnue. Ilyers O) —

> . s
npoekia O na naockocts ABC. Hokasatb, uto O\A-BC=B0,-AC=C0,-AB=0.
795. Y ka3 auwnce. JokasaTb, 4TO 3Ta BCJAHUHIA PAaBna KBAAPU1y AHAMCTPA Wapa.
796. [dyra OKPYXHOCTH, Pacnoaomentas BuyTPI wapa, AHaMeTp KOTOpoil paBest pac-
CTOSIRING OT HEHTPA APa 10 Aaunol HPAMOH, 8 RIOCKOCT b OKPYXKHOCTH ICPHCHAHKY. AP~
Ha K Aanno# npamo#. 797. Chepa, 1enTp KOTOPOIt ¢obllataeT ¢ wenrpos jtaunoil che-

6 .
pui, @ pajiyc pascu 3‘2— R.rac R -- paanyc aaunoii cheput. 799, 1> -, Tlle
Wt vy

: 9 1) — O TR 19
r3 — pajHyc meubluero u3 wapos. 800. r = L;SR. 801. = V3O — D= VOR 18 + 12

3(A—2)
A3 - J oy oy L vud VeV — obues npi:
upH As£2 H 6 R npun A=2. 802. 12V, r v, 3 Vu T2 V.rae V — o6bes npUsMbl.

803. Ykasanue Jlocrpoitrh TeTPasaAp MO TPCYroInbiOil HPH3IMLL H BOCNOAL3O-
s vt 733 B04L N wa s e, JLoKEiaTh, 1o 1oy einisie TCTPas1phl HMEoT
obliee cloBAHKEC H pabnble BuicoTul. 805, 5:3. 806. Yk v3anue. B3as 3a oc-
Hosanile Kakyw-itMbyaL rpadh ¢ pe6pom AB, 3aMCTHTL, 4TC HH €€ H.I0ULALb, HH Bhi-
. d
cora TeTpasipa He 3aBHCAT OT nojoxenus toyek C un D. 807. 1

Bocnoanzosatues  3anaucii 803. 808, Ykaszawuce. Bisrb Touky A BHYTpH

o’ Ykazanuwue.

. . 16
cevlents 1 pasbuTb MHOFOIpaHHUK j1a nupaMuisl ¢ obwei Bepuuuoi A. 809. 5 cm’.
Ykaszaunwe, PacemotpeTh ceucnie GUIYPbl MIOCKOCTSIMH, HAPALICALILIMI OCAM

o aa’ a  cosa
unaunipos. 810, 2 arcsin — . 812. ——f 3cig? E E——

3 2 813. 814.

.
sin® &

Ykasaunnc  BsecTn  paiuyc-BOKTOPLE  BOpHNME  TOTPAZAp3, Hplish 33 Ha-
uaao touky f1. 815. Y ka yanuwce. [IpnMeniTL BOKTOPH H BOUHOIABLIOBITHCA 3a-
nanci 814,

NPEAMETHbIN YKA3ATEJIb

A6cumcca toukun 101 — KOOPAHIAT ceprmn orpe sk (04
Akchombl cTepeonMeTpin 4 -
Anodeva npasiibiofi mipiasiLug 67

OGBLENMOIL 1C T C OO0 OHNPE;LCIICH -
Horo srrerpa te 106

— - ycceueitHoit tipavpi 68 S OPACCTOSTHIND A TN TV M 0NKAMET
Anpaikata totnmt 101 105

Bokosast epidiin napal
— npaMuAL 66 s 1L

- npU3Mbl 63 Buiuurawue sestopon 84
-— - yceuchnofi nupasuib 68 ['comeTphucexoe Tedo 61

eacnnnead 26 YEJOB MUACE, PSIMBIAIE 3 ITOCKOCT ST

— HOBEpAHOCEDL Konyca 136 Cpazycnast wepa AByrpannoro yraa 51

— - ycaientnoto Konyea 132 I'panuna 1comerpiieckoil  gurypu 61
- - wirapa 126 [panmanast 101k hurypid 6l

Bokonbie peGpa napaadeacnuncaa 26 [panb asyrponnoro ye 50

—— - nnpacizAL 06 — muororpaniin . 6

- pu st 63 Hrascuns 117
MByrpannoni yioa o0
JluaroRann MpBororpintiksg 60

- yeencnioi mpasiibt 68
Boawofi wpyr mapa 138
Bekrop 81 - napadsieaciiie 1o 26

— ihackoit 81 Juasetp edepnr (inpa) Fin
— HPoTHBONOOK L oMy 85
Beprnaa konyca 130

— unpamictst 66

Jlauna nextopn &1

Hogekasip upaisinuvii 7
Eamnuna nyseps st obeeon FIR
Beputin vinoro patigika G0 FLastepeiins npsivoyioaniolo napagee:
B3snMuoe paciioqomkeie cpepbi b iaoc s 53

kocrn 137 Hio6pamcine wrocias aryp 179
Buyrpenmsa rodta hurypit 61 Fho6pwactie npocipancineiia Guryp
Buicorta kenyca 130 131 )

—— uupasuis 66 Mkocasap upasitibini 74 ’
— npu3nb 63 Kacateabnasi 1iockoets kK chepe 139
Ko.11ineaphocTh BekTopon 81
Komit1anapuocTs BekTopos 90

— yeenertoro Kowvea 132
—  yeeucntoft pasuiLe 68
— autantipa 126 Kounyeckast nosepxiocis 130
— ntponcto cerserra 165 Kouye 130

— = caos 166 KoopauuaTisie Bextoput 101
Buittcacinie AdIL BEKTOPA 10 €T0 Koop- - - nutockocri 100

aunaram 101 Koopauuarul Bektopa 102

201



— Touku 100
Ky6 54
Ky6uueckuit metp, munnnmerp, CaHTHMETP
148
JluueitHblit yron aByrpaHsHoro yria 50
MHororpanuuk 60
— BNHUCaHHbIA B cepy 146
~— BbiHYKJIbIA (HeBbINYKAbI) 60
— onucauublit koo cepnt 145
-~ NPaBUJbHHH 73
Haknounan, nposefeHHas U3 ToukH K
nuockoctu 43
Hanoxeunue ¢uryp 185
Hanoxenun u nsuxenns 120
Hanpasasiownit Bektop npamoit 111
Hauano koopannat 100
O6pasyomasn konyca 130
— yceyeHuoro kouyca 132
-— HHIMHApa 126
OGuem ronye 161
Hat ool npeaset 157
ttHpamugbl 158
-~ npsamoil npusmut 152
— HAPAMOYro/bHOTO  napaddedenunega
149
-~ YC@YEHHOro Kokyca 161
— YCeUCHHOH nupamuiut 160
— uuauHapa 153
O6mem Teaa, ochosuuie ¢BoficTsa 148
— wapa 164
— WapoBoro cermexta 165
— — cekropa 166
-~ — c108 166
Okrasap 60
— MpaBHAbibIA 74
Opaunarta touku 101
Ocepoe ceyenie konyca 131
— — uHauuApa 126
Ocn koopasar 100
{OcnoBauue xotyca 130
= HaKJIOHHOH 43
— Hepned Ky iapa 43
— nHpaMuabt 66
— waposoro cermenta 165
OcHoBaHus napasicacuuneaa 26
- npusMul 63
— yceyeitHoro Komyca 132
— YCEYEHHON nupasuisl 68

202

— HHauuapa 126

Och konyca 130

- CHVMCTPHH DHrypt 72

— wauiapa 126

OTK1asunatie BCKTOpa OT Toukd 82

Mapanacaenmiren 25

— NpPAMOYrofbibtit 53

[Mapansesbuas wpockins Touku 177

-— — ourypn 177

[lapanaeabnocts miockoeTeit 20

— npaMoit W naockocTH 1

— npavbix 9

Mapaaseabuwtit nepenoc 119

[lepeMecTHTeNbHbIH  3aKOH  CKafsipHOro

npoxsBeAeHHs BekTopos il

-= — COXXEHHs1 BEKTOpoB 85

[Tepecekatouinecs naockoctu 6

Mepnennukynnp, npopetednbiéi ua Touku

K Nlockoctu 43

Hepuemyasipinoets sexropos 110
HAOCKOCTEeR 52

— npAMol U naockoctH 36

— npambtx 36

IMupamuaa 65

— Npasu.isitas 66

ILiockocr, 3

—- CHMMeTpuH burypor 72

Haowans Gokosoit nosepxHocth KOHY -

ca 132

— — — nupaMHau 66

— — — upusmu 63

—* == —- YCEYCHHOro KoHyca 133

- YCOUCHIOA NTHPaMHAL 68

st = UMaMuapa 127

[laowans noanoii nosepxuoct Konyca

132

— — — uupamuabl 66

— — —- npuambl 63

— -- —- uWaduapa 128

— chepu 140, 166

[MoBepxiocTh reoMetpHueckoro Teaa 62

[paBuao mHoroyroasnnka 86

~— napaaaederincaa 91

— napadaenorpamMma 84

— TpeyroabhHka 84

Mpusma 62

— HaKuionnas 63

— npaBuibian 63

npsaman 63
TTpH3HaK NapasLICaIbHOCTH JABYX HAOCKOC
Teit 21
— - upaMoit u mrockoctH i, 12
— MePHEMAHKYAHPHOCTH ABYX HAOCKOC:
Tei 52
— — npAMOi K MIocKoCTIE 38
— CKPelHBAIOMUXCA npsistbix 1h
TMpoekuns HaKAOHHOW 1a (L1ocKoih 40
— TOYKH Ha HJAOCKOCTH 45
— Gurypnl Ha 1LtockocTh 45
TTpoTHRONOI0KHO HANPABIECHILIC BCKTO-
por 82
IMpamasn 3
IpamoyroanHas CcHCTEMa  KoOpjtinaT B
npocrpancree 100
PasencerBo BekTopon 82
— ¢uryp B npoctpancrse 185
Paanyc cheput (ueapa) 136
— uuanuapa 126
Pa3sepTka GOKOBOIH NOBEPXHOCTH KOHY-
ca 132
— — — auaunapa 127
Pazaoxkenne BeKTopa Mo TpeM iekomana-
HapHbIM BeKTOpam 92
PaszHocrb pektopon 85
PacnpefiesiHTCibitbiit  3aKOH  CKaNsAPHOTO
yMHoxeHus Bektopos 1
Pacnpenenutenbibie 3aKOHbl NpOH3Bese-
HHA BeKTOpa Ha uucio 87
Paccrossue Mexay AByMs napannenb-
HBIMH NJA0CKOCTAMU 44
— — NpAMOI H INOCKOCTbIO 44
— — CKPeLlHBAIMHUMUCA MpAMbLiMH 44
— OT TOMKH RO HLIOCKOCTH 43
Pe6po asyrpanHoro yraa 50
— MHororpaHiuka 60
Cekywasn naockoctb 27, 62
Ceyenue koHyca 131
— mnapaanenenuuena 27
— Tena 62
— Terpasapa 27
-— uuanuapa 126

— wapa 138
CHMMCTPHA  3CPKAJILHAA OCCRAH, LCHT-
paavuast 117, 118

Ckadapioe nponeteirie sekropos 110
Coinmiprent iipipan nekropa Pl
Crpenaoniec npsmie 15
Cotodenie neiropon 84
Comgnpanacime sesiopn 81

ayan 1/
COMCELICALHIEL Lot CKIMBIPROTO  TTPO-
Hate el Bekropon 111

CAOKCHIN Bekiopon R
— yMHOKCHI Bestopa i cuteto 87

Ceepa 136

WEHCANBAst B Muo o paattnne 145

)
— . OnHCAIIEBE OXOo Mhotor pountka 146
Tetpasup 21

— ttpasiibinai 7.8

Touka 3

TOuKH, CHMMETPHUHBIC OTHOCHTCIbHO HJIOC-
KocTH (npsmo#, Toukn) 71, 72

Yros mexay sektopamu 110

— — npAMOi 1 HroCKoCERI 16

— — CKpeulHBaIoUHMACsE BpsivbiMi 18
YMHOXKEHHE BCKTop: it thicio 87
Ypabreuue nosepxuocti 136

— cepn 137

Yceuennasi nupamiaa 67

— — npaBuabhast 68

Yceucunstii kouyc 132

Durypa orpauunuctitast 61

— cBsizHan 62

Leutp cummerpun durypu 71

— coepbl (wapa) 136

Wunuuap 126

Unanuapuyeckas tnosepxuocth 125
Wap 136

WapoBoit cerments 165

— cexTop 166

— caoit 166

DaemenTbl CHMMETPHH MHOTOTpatHuKa 73
— — MpaBH/JbHLIX MHOrorpaitHikon 74
Aanunc 181



§ 2. TIepneiinKy.Iap 1 HaKIONILIC. ¥roT MOXKAY npsMOi 1 IIOCKOCTBIO + + -« 43

19. PaccTosiie oF TOUKIE 0 HAOCKOCTH « « o« v oo e e —-
20. Teopema 0 TPeX  HEPHCHIHKYIAPAX L e e e e 44
21, Yroa MCAULY HPAMOI 1 HIOCKUCTBIO oo e e 45
BATAUL -« e e e e e e e e e e e 46
§ 3. Jsyrpannsii yroa. Tlepucitiing. piphocth AOCKOCTeR . - . 49
22, [lByrpanubiil yroa - . . . oo e e e —
23. [Ipnsnak nepucinLuthy. inpHocTit AByX NAOCKOCTCH -« o« o« . 51
24, TIpAMOY FOJLHLIE HAPILLICICHHICT o oo e e 53
Ol JIABJIEHHE 3asauu . . . L e e e e e .. . 54
Bompoctt K rase 11« o .o e e e 57
Boegere . .o e e e e e e e 3 [OROTHHTEABIBIE 3AAATH « =« « =+ .. e 58
1. [IpeaMeT CTePCOMETPHIT « =« +  «  «  « « . . ... —
2. AKCHOMBI CTEPEOMETPHH  «  «  «  « + « « « & .« . 4 Faasa 111, MHOTGEPMGIMKH  « < =« =« = = = = - 60
3. HekoTopule CCACTBHS H3 aKCHOM . .« + « « o . . 6 § 1 Downrne wnororpaimnnicn Hpusaa -0 oo —
Bonpocst u 3anaun - - . . . o .00 . 7 5.0 Tlonstise Muaiot padmma .+ - -
. 26, TeonteIPilevhoe IO« o o e e e e e 6l
aasa I. apanie/bHOCTb NPsMBIX H IAOCKOCTEH . . . . . . 9 27, lpiwa e e e e e e e e 62
§ L. TlapanacasuocTh UpsiMLIY, HPHMOR H TIJ0CKOCTH « « o . o .« . — FALAH . e e e e e e e e e e e e 63
A TP icauible Hpaninie 6 ipocIipaicine . .. — § 2. Hnpanuaa O S 65
o HLapaukiedipioctb TPEX IPSIMBIX = - o o o o e e e e 10 28, Thapadtinla - = . e e e e e -
6. TMapanaeapHOCTb NPAMOI 11 NAOCKOCTH «  « = o« =« o« Il 20, [lpasiannas HUPANIEIE .« « = . . e e 66
BOmpocst M 3aflaut -« .+ . o e .. e e e e 13 30, Veeuenuast HHPAMELA « =« . e e e s 67
§ 2. B3aumioe pacrookeHue UPsAMpX B IPOCTPARCTBE, Y IO NCAKLY ABYMA (PSR- BB« e e e e e e e ) 68
MBIMH e e e e e e e e 15 § 3 HIpaniiphuie MIOTOUDIIHKH o« e e 71
7. CKPCUHBAIOWAMECS HPSIMLIC «  «  + o« o« o . e .. - 31, CrvneIpiisl B 1POcTpauctue
8. Yriul € CONANpPaABACHNLIMI CTOPONAMHE - . . =« o o - - 16 32, HousnTie HpaBIBLIOrO MHOTOFPAHIHKA .o 73
9. Yroa MexKAy IpAMLIMIL - . . . .. e e e 18 33, Desiei b CHMMC PRI IPBH ILHBIX MUOTOFPatiithon . 7t
Boupochl ¥ 33840 - - . .+« ... e 19 [Tpantiteckie 3alanust o -« o .- 75
§ 3. ITapaaneaniocTh WIOCKOCTEH «  «  « .« «  « . . . ... 20 BOHPOCh 11 BAAMH « « « e e e e e 76
10. MapaaaeapHpie NAOCKOCTH  « -« «  «  « o« o« o . — Borpoes h raate [HE o o o e 77
I1. CsoilcTBa napaiieibnblX IOCKOCTLCA « . « .« .« .« . . 21 FOMOMHTeILHLC JEAANE « o . e e e e 8
Boupochl ¥ 3aaun -« . . . .. e e 22
§ 4. TeTpasap u NAPAMACACTIHHCL - «  + =+« o« o ... . 24 .
12. TeTPasAP -« - =« o e e e e e - Faame [V, Bekropsl B RPOCTRGHCTBE -+« = = = = o 81
13. Tlapaagedentued - -« «  «  « . . e .. ... 25 $ I‘, Haptiie BEROPE B BRI HEEE e -
14. 3anaun ua HOCIPOCHHE CCMEUMA -+« « o o« . . . . .27 ot 1,!”““““‘ pentopa N
3anaud O R 20 3;\ Par oo ORI« . e e e e e 8_2
Bonpoctt wenasel « .« . .. L ) ) ) 39 Banpocui ot satan . . . . - . . . . . . . . . . 83
JlONOMHHTEABHNE 3AZAMH - -« - . e e e e . 13 § 2.‘ ( - SIS 1 BLEH e s viopat NAHDACHEY By TOpd IR UHGTO - e 84
30, Coromeie i BIME THEC RUETGHON « o« o e e —
I'aasa Il. MiepuenankyapHOCTb NPAMLIX H fiockocTedt . . . . . . . 36 37, Cymida peChOULRIC BERIOPOR e et 86
§ 1. TlepnenanKkyAApHOCTL IPAMON H HAOCKOCTH «  +  « -+ =« « .« -+ . 38 NUHOKCHIC BCRTOPA A HHCAO o e e e e 87
15. TMepnennuKyaspusie NpsMble B NPOCTPAIICTBE .« - « =« . .+ — Basvne « . e e e e e 88
16. Tlapanneaviibie psiMbie, HCPUCHAHKYAADHLIE K HJOCKOCTH . . . . o § 3. Kewn LPRBIC BUKFODLL « « « e e e e 90
17. TlpusHak epNeHAHKYASPHOCTH NPAMON U MJIOCKOCTH « «  + . . . 38 390 KoMudaHApHEIC BOKTOPBE « « « e e -
18. Teopema o npsAMOi, NepreninKyAsPHON K AAOCKOCTH « - - - - - 40 AN HPABILIO BAPARICACHIICIR  « e e 91
Bagath «  « e e e e e e e e e e e e e e 41 A1 Pu oA elHe BUKTOPA HO TPCM NCKOMINIAHAPHLIM BCKTOPaM .« - - 92
BUipouhl i LM « . .. - e e e e e e 93

204



Bonpocnt K vaase 1\
Jlonomeapubte sataug . .

[1asa V. MeTOA KOOPAHHAT B MPOCTpAHCTBE

§ |. Koopaunatul TOUKH W KOOpaIHualbl BCKTOpa .
42. Tlpamoyroabian cicTeMa KOOP,HHAT B NPOCTPANCI B

43. Knopaduars! Bentopa

44 Crsish MCAKY KOO IHHATAMH BCKTOPOB H
45, llpocTeitttne 33 LM B KOOpwmHaTax

Bonpocu u 3apaun . . . .

§ 2. Ckaastpnoe npousse.ioie BEKTOPOB

46. Yroa meAiy BOKropamu .

47. CRaaspuoe npouIBOICHHE BCKTOPOS ..
48. Botuncicuue yrioB MeAKLY IPAMLIME H HAOCKOCTAMH

3atauu .

§ 3. Nsusenuns e
49. Heutpaasras cumseTpus .
50. Ocerast cummerpust .
510 3eprianias cHMMCeTPHA .
S22 o e i nepenoe
S L . . . . .
Bowpocst Kk raase V. . .
HouoatiuTe bHble 331auH .

Tra6a V1. Uuaunap, konyc u wap
§ L Husunap o . . o L
53. llouatde uuaunipa

54. [110maAb NMOBCPXHOCTH IHAHKAPA

3azaww . . .. ...
§ 2. Kowye . . . . . . .
55. Tlouatde wouyca . . .

56. Tl1oimaas noBepxnocTH Komyca

57. Yceucwnuiii Kouye . . .
3azaun . . . . . . .
§ 3 Cpepa . . . . . . .
58. Ceopaw wap . . . .
59. Ypusuende coepur .« .

60. Bsaumuoe pacnodoxeue chepot

i

61. Kacareasttas niaochocTb K cdepe .

62. Ilaonmais chepsr . .

3agaun . . . .. ..
Bonpocin k raase VI . . .
JlonoauuTeabible 3a1auit . .

Pasuue 3ajayH ita MHOrorpaHuHKi, UHJAHHIAP, KORYC

Trasa VI O6veMw ten . . .

§ 1. O6wbent ApssoyroaLiHoro napaanenenunesa

63. Ttousitne
206

obbeva ..

IWTOCKOCT H

KOOpaHuatTaMu

96
97

100

101
103
104
105
110

Il
113
117
118
119
120

121
122

125

127

69. O6beM wapaMue .
70. OGLey howycd

§ 4. O0u0 1 napa H oA cdepol
71 OGuem wapa
72. O6bem pIaPOBOIO CCIMenTa, WapoOBOrY C10s
73. Haonims chepunt
Bonp ot sasain
Bonpocs k vaase VI
Jonoaunreiabibie 3a1daun
Pasisiic 3a1a44 Ha MIOrOTPaHHHKH, WHJAKHAD, KOHYC H thap
3asaun nosbItUCHBOR TPYAIOCTH

MpeameTubtit yKasatenb

§ 2. O6uem PAMOR NPH3MBL H IHAHIADPA
65. O6beM NpAMOi ApH3Mb
66. O6vem uniHuapa
Bonpocek! u 3apauu .

§ 3. O6bem HAKIOHHOM NPHIMLL, HHPAMILLLL H KOUyCd «
67. Boruucnete 06'ueMol Te ¢ HOMOELLIO OHpeactcH

64. O6bemM RPHMOYroabHOrO Napajaeacnuneaa

H WHPOBOIO CeREOP.E

Mpuavwenue . N3o6paxeHne NPOCTPAHCTBeHHMX Guryp
. Mapanncannasn npoekuust Gurypul .
. HM3oGparkenue purypnr .
3. HsoGpaketue NAOCKHX QHIyp -
. HU306paxcrue npocTpanCTBeHHMX QUTYD
ITpunoxcenue 2. 06 aKCHOMAX reOMETPHK -

149
151
152

153
155

156

157
158
161

164

165
166
167
169
171
172

177

178
179
181
184
189
201



Yuebunoe udpavne

Atanacau Jlerou Cepreeruu

bytysor Baaeutuu degoporuu
Kaaomuer Cepreit bopucosuu
Kuceaera Jliogmuna Cepreerua
Mo3nax 3ayapa levpuxoruy

TEOMETPHA
Yuebuuk aas 10—11 wnaccos cpeaseft 1HKob

3as. peaakuuedn T. A. bypmuciposa
Penaxrop JI. B. Typkecraunckas
Muaaaumuit pepakrop T. 0. Dedoposa
Xyaoxuuk E. 1. Turkos,
Xyaoxecrseunwtii peaaxrop fO. B. [laxouos
Texunueckntt pepakrop C. C. fkywruna
Koppektoput H. A. Kopocoduna, I'. H. Mocakuna

Hb Ne 13903

Cnauo B uabop 17.07.91. Hoanucano x neuatn 09.01.92. dopmat 60X 90' /(5. Bym.
tanorpad. Ne |. Tapuurypa awuteparypuast. [leuath Buicokasi. Yea. ey, J.
13,04-0,25 dop3. ¥Yca. «kp.-ort. 1369. Yu.-uzz. a. 12,574-0,34 ¢op3. Tupax
1 877 000 s«3. 3axa3z 106.

Opaena Tpyaosoro Kpacuoro 3uamedHn wniiatenncrBo «l1pocBeuieHue»  Muunic:

TepCTBA newatd U utdopmaunn Poccuiickoit Peapepannn. 127521, Mocksa, 3-ii npoesg
Mapuuuo# poin, 41.

Caparosckuii opnena Tpynoboro Kpachoro 3uavenu noiurpaduueckuit kombuuat
Munuctepersa nevarn u uudopmaunu Poccuniickoii ®denepanun. 410004, Caparos,
ya. Uepubiwenckoro, 59.



OBbEMbl MHOTOTPAHHHUKOB

Mupamuga

YceyeHHan nupammupga

NNOWAAMU NOBEPXHOCTEA M OBEBEMAI
BPALLLEHMSR

WUmnunap

ol

YceyeHHbIN HOHYC

Coepa n wap




