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OT aBTOpOB

Hoporue apysbs!

B 9 kmacce Bbl 3aBepHIuIM U3ydeHHE Kypca ILIAHUMETPUM — paajieia reo-
METPHH, PAacCMaTpPUBAIOMIEro IL1ockue (urypsl u ux csoicrsa. OgHako 60Jb-
MIHHCTBO OKPYKAOMIX HAC OGBEKTOB, CO3MAHHBIX KaK Yea0oBekoM (puc. 1), Tak
M CaMOH IpHPOAOH (puc. 2), HE SABISIOTCH ILIOCKHMI.

‘ Puc. 1

o i ¥ -

Llapb-Konokon | Co6op Bacunua BnameHHoro | CTapuHHbIA ropoa MHKOB Mauy I'Imﬂy'
(MoCcKOBCKHA Hpemnb)l (Mockea) {Mepy)

2 g el
Cranakturhl OTNOMEHUS Cepb KpucTtannsl MNnaxveta 3emng
¥ CTanarMuThl y dbymapon

Pasden zeomempuu, usyuarowuil uzypvl 6 NPOCMpancmee u ux
CEOUCMBA, HA3LIBAIOM CMepeomempuen.

CnoBo «cTepeoMeTpusi» OPOUCXOAUT OT TPEYECKHUX CIOB «CHIEPEOC» —
OOBEMHBIIN, TPOCTPAHCTBEHHBIN U «MEMPEO» — U3MEPATD.

Brl mpucTynaeTe K H3yYeHHIO CTCPEOMETPHH.
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3HATE CTEPEOMETPHIO IPEIBBIMANHO BAUKHO. bed npoCTPpanCcTBEHHOIO BO-
(ﬁpa}KCHHH " I‘J'IYG()KI/IX FCOMC‘TPH‘ICCKHX 3H3.HI*II:.I HEeBO3MOMNMHO CTATh X()pOIJ.IHM
MHGKEHEPOM, MOAEABEPOM, CTPOMTENEM, APXUTEKTOPOM, CIENUATHCTOM B 0614
CTH KOMIBIOTEPHOM rpathukn u T. 4. M 9To noHATHO, Begp cTepeOMeTpHA HCCTe-
[YeT MATEMATHYECKHE MOJEAN TE€X MATE€PHANBHBIX OGBEKTOB, ¢ KOTOPBIMH €Ke-
NHEBHO HMEIT e JMoad. Boobure crepeoMeTpus ABIAETCH OQHUM M3 OCHOB-
HBIX HHCTPYMEHTOB [IO3HAHHA OKPYKAIIIETO MUPA.

Kpowme Toro, crepeoMeTpus — KPACHBBIA H MHTEPECHBIN INKOILHBIA Opes
MEeT, PA3BHBAICIIHE JOrHYecKoe M A0CTPAKTHOE MLINLUIEHHE, IPOCTPAHCTBEHHOE
BoOOpaKeHHe, BHUMAHHE M AKKYPATHOCTE. MBI HazleeMcs, UTo BBl B 3TOM CKOPO
yGenuTecs, ¥ OMOKET B BTOM YUeGHUK, KOTOPBIA BB JCPXKUTE B PYKAX.

ITo3HakOMBTECE € ETO CTPYKTYPOI.

YueGHUK PasfenéH HA YeThIPE IVIABBI, KAKAAA M3 KOTOPBIX COCTOUT U3 1A
parpagoB. B HHX HATOXEH TEOPETHYECKHH MATEPHAN; CAMBIE BAKHEIE CBEJACHUA
BbI€TEHbI H(IIPHBIM ]IlPIquTOM 58 WPCHSOM.

Kax npaeuio, nanoxeHne TEOPETHYECKOr0 MATEPHAA 3ABEPIIAETCA ITPH-
MEPAMH PEIIeHM 33434, JTH 3AMNCH MOMKHO PACCMATPHBATD KaK OIMH U3 BOJ-
MOXKHBIX 06pasnos oOpMIEHNA PEIIECHUS.

K kaxgomy naparpady nogoSpaHbl 3ajauy A CAMOCTOATEIBHOTO pelle-
HHA, IPUCTYIIATE K KOTOPRIM COBETYEM TOJIBKO [IOCIE HAYUEHUA TEOPETHUECKO
ro MaTepuana. Cpenn 3aJaHHi eCTh KaK IPOCTHIE M CPEJHUE M0 CAOKHOCTH, TAK
M CAOMKHBIE M BBICOKOH CAO0KHOCTH.

Ecan nocne BHIODOJIHEHHA JOMAITHHEX 3a7AHHH OCTAéTess ¢RobonHOe BpeMs
U BRI XOTHTE Y3HATEH GOJbIIe, TO pekoMeHAyeM oOparuThea k pybpuxe «Korma
caemann ypormu». MaTepuan, nanomxeHHeil B Hell, HempocTtoit. Ho Tem unrepec
HE€E€ HCIOBITATE CBOH CId.J'IbI!

Hepaaiire! JKenaem ycnexa!



. YcnoBHble 0603HAYEHUA
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l_.[P( MCTBIC 34a9H

0 N
3ajjauy cpeiHeH CI0KHOCTH
CiioKHBIC 32544911
3agaun BRICOKOH CJI0MKHOCTH
3azaun, KOTOPBIE MOXKHO PEMIATDL ¢ TOMOMIBIO KOMITBIOTEPA
? Kmouenbie 3azaun, pesyabTaT KOTOPBIX MOXKHO HCTIOIB30OBATD
OPH PEIIeHUH APYTUX 3a/1ad
& OKOHYAHHME JOKA3ATENBCTBA TECOPCMbI WIN PEIICHUS 3a/a4i

531 3aganmsa, peKOMEHJyeMbIe J/I JOMAIIHeNH paboTol

423 3agaHus, PEKOMEHJyeMbIe [/l YCTHOH paboThl



nasa 1. BBeageHue B CTepeomMeTpuio

B aTol rnaBe Bbl 03HAKOMMUTECb C OCHOBHbIMW MOHATUAMM
cTepeomMeTpun, akCMoMmamMi CTepeEOMETPMH U OCHOBHLIMKW CNeacTBM-
AMKW M3 HUX, NOAYy4HUTE NepBOHa4a/ibHblEe NpeiacTaBneHd 0 MHOro-
rpaHHUKax.

§ 1. OcCHOBHbIE NMOHATUA CTEPEOMETPUM.
AKCHUOMbLI CTEpEOMETPUMU

I’II&)"-IEU-I MATCMATHUKY, Bbl CO MHOTHMM MNOHATHAMHM 3HAKOMIJIHCE C ITOMO-
IMbLE> ()HpC,&CJ’ICHHﬁ. THK, H3 K}"pCi:l IUVTAHMMCTPMM BaM X()p()]].[(l JHAKOMDBI OIIPpCAC-
JICHIA "-ICTblp(.:‘}\'yl"(}JleIflKa, Tpancoum, ()Kp}’}KH{)CTH M T. II.

()HPC,E[L‘JICHMC AI060ro NOHATHS OCHOBAHO HA APYIHX HIOHATHAX, COACPMKA-
HHEC KOTOPLIX BaM YiKC H3BCCTHO. HH.HPI/IMCP, pi—].CCM(}TpHM (}IIpL‘,[LL‘JI(_‘HH(_‘ TPEH'IC"
I <<TPHIIC1_IHC{.:I HA3BIBAIOT ‘{CTpréX}’F()JIIJHHI{, Y KOTOpPOTO ABC CTOPOHLI ITa-
Pa/LIC/ABHBI, a4 ABC JPYTHC HC IMAPAICABHBI». BI/I,-_‘U"IM, HUTO OIPCACTICHHC TPallCc-
OHKM OCHOBAHO Ha TAKHX YiKC BBC,EI,GHHI:IX

HOHATHUAX, KAK YCTBIPEXYTOIBHUK, CTOPO- | Puc. 1.1

HA YETBIPEXYTOMLHHKA, MAPAUIC/AbLHBIE H ' /

HenapawlelbHble CTOPOHBI U T. J. MTak, —/1 HoBoe noHaTHe ﬁ/-—
ONpeACTeHNsA BROJATCA O TPUHITUIY «HO- | . |

BOE OCHOBaHO Ha crtapom». Torma acuo, Ynl{e BBEJEHHbIE NOHATHA

9TO JOJDKHBI CYHIECTBOBATDL MEPBOHAYATD ] | J&
HBIC MTOHATHS, KOTOPLIM ONPEICICHUE He CickiDBLILIS IOHETIG

gaor. MX Ha3pIBal0T OCHOBHBIMH IIOHATH-

amu (puc. 1.1).

B nsydeHHOM BaMM Kypce IUIAHMMCTPHH HE JABAIH ONPEICACHHA TAKHM
¢hurypam, Kax TouKa U npsmai. B crepeoMeTpnn, HOMHMO HUX, K OCHOBHBIM [10-
HATUAM OTHECEM ellé 0y (PUIYPY — IJIOCKOCTb.

HarinsggHoe npeacTaBaeHue o IVIOCKOCTH JAIOT IMOBEPXHOCTH BOAOEMA
B HE3BETPEHHYIO MOTOJY, HOBEPXHOCTL 3€PKANA, NOBEPXHOCTD OTIIOJHPOBAHHO-
ro €TOJIA, MBICIEHHO HPOSO/IKEHHLIE BO BCEX HAPABICHUAX.

B riaHMMeTpuu Mbl pACCMATPHUBAIN TOJILKO OJIHY ILIOCKOCTE, H BCE M3yda-
eMble (DUTYPDLI DPHHAUICKAIN 5TOH m1ockocTi. B crepeomerpun ke paceMa-
TPUBAIOT HECKOHEYHO MHOTO IIOCKOCTEH, PACTIONOKCHHLIX B #POCHPAHCMGE.

Kak npaBuno, miockocTi 0603HAYAIOT CTPOYHLIMU FPEYCCKUMU GYKBAMU:
o, B, ¥, ... . Ha pucyHKax miockocTu M3o0paKaioT B BUJC MAPALICIOrPaMMa
(puc. 1.2) wn B Bujie APYrux OrpaHMYCHHLBIX YacTeil wiockoctn (puc. 1.3).
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InockocTs, Tak ke Kak U npaAMas, COCTOUT U3 TOYCK, T. €. IIOCKOCTb —
5TO MHOKECTBO TOUCK.

CymecTByeT HECKONBKO CAYIA€B B3AUMHOTO PACHONOKCHHMS TOUYCK, Ipsi-
MBIX H ILTOCKOCTeH B npocTpanctee. Ilpuseaém npusepsr.

Ha pucynke 1.4 nszobpaxkena touxka A, npuHapiexKamas mIoCKOCTH (L
Taroke roBopsaT, 9TO TOYKA A JEKUT B IIOCKOCTH O IUIH 9TO IIOCKOCTD O, IIPO-
XOoauT uepea Touky A. KopoTko »T0 MOXKHO 3amucarb Tak: A € o

Pue. 1.2 Puc. 1.3 Puc. 1.4

L DL T

Ha pucynke 1.5 nzobpamxena touka B, He npuHUICKAIAA IIOCKOCTH B.
KopoTko »T0 MOKHO 3anmucath Tak: B ¢ B.

Ha pucynke 1.6 nzobpaxeHa npsaMas ¢, IpHHaJIeKaMasa IIOCKOCTH CL.
Taxke ropopsT, UTO NpsAMas @ ACKUT B ILIOCKOCTH O UM YTO IUIOCKOCTE O IIPO-
XOAUT uepes npamyio 4. KopoTko 3To MOXHO 3aHCATDL Tak: a C .

Ecnau npsivas 1 0A0CKOCTL MMEIOT TOJLKO OJHY OBLIYI0 TOUKY, TO TOBOPSAT,
YTO MpAMadA MepecekaeT WIockocTs. Ha pucynke 1.7 n306paKeHA pAMas d,
[EPECEKAIOMAs IIOCKOCTD O, B Touke A, [Tumyr: a No = A.

Puc. 1.5 Puc. 1.6 Puc. 1.7
*B \a

a \A
B / \ \

3

B ﬂMDHCﬁLHCB’l, F{)B()pﬂ «JIBC TOYKH», <<TPI/.[ HPRM!J[C».. «JIBC ILTOCKOCTH» H
T. II., 6}',[{(31\«1 HMCTL B BI/I)_'I;Y, uro 9To PH.BHI::I('_‘ TOYKI, p'clBHI:nI(f HPHMLIC M p'cil-]HbI(f
ILIOCKOCTH.

Ecan JABC IUNTOCKOCTHM MMCHT ()6]].[)/1() TO'-IIC)’, TO FOB()p}iT, YTO 3TH ILTOCKO-
CTH HEPECEKamTCH.



Ha pucynke 1.8 usobpaxenn: nepece- Puc. 1.8
Kaiomuecs wiockoctu o u . Ouu nepecexa-
10TCA 10 npaMoit @. [MumyT: o N B=a

Ha navanpHOM aTane HM3y4eHHA CTe-
PEOMETPHH HEBO3MOKHO JOKA3bIBAThL TCO-
PCMbBI, ONHPAACh HA JPYTUC YTBCPIKACHMSA,
IIOCKOJILKY 3THX yTBep#acHui emé Her. Ilo- \
STOMY HCPBBIC CBOMCTBA, KACAIOMIHCCH TO- ;
UCK, NPSAMBIX M IUIOCKOCTEH B IPOCTPAH- o
CTBE, IPUHUMAIOT €3 JI0Ka3aTeILCTBA U Ha-
3BLIBAIOT AKCHOMAMM.

OrMeTHM, 9TO paf AKCHOM CTEepeoMe-
Tpuu 110 GOPMYIUPOBKAM JOCIOBHO COBIIA-
JAIOT CO 3HAKOMBIMI BAM aKCMOMaMU ItaHuMeTpun. Hanpumep, xaxosa ObL HU
ObLia npamas, cyuecmeyrom mouku, npunadieicawue moi nPamoi, u
MoK, He npmraaﬂ?:,wamuf’ eu Hepes ..’Hﬂgbiﬁ’ dee MOYKU MOHCHO NpoGce-
CIU NPAMYIO U HPUNIOM TOJTOKO Od?HJ

Mpb!1 He ByAeM 3HAKOMHTLCH CO CTPOTHUM AKCHOMATHYCCKHM HOCTPOCHHEM
crepeoMeTpud. PaccMOTpPHM JIMIIB HEKOTOPDIC YTBCPIKACHNSA, BLIPAKAIOIIHE OC-
HOBHBIC CBOHCTBA INIOCKOCTEH HNPOCTPAHCTEA, OINHPAACH HA KOTOPBIC OOLBIYHO
CTPOAT KYPC CTEPEOMETPHH B LIKOJIC.

Axcuoma Al R
B n1060i NNOCKOCTU NPOCTPAHCTBA BbINOJHAIOTCH BCE aKCH-
OMbI NIAHUMETPHM.

Ecan B 106011 miockoctu OPOCTPAHCTBA BBIMTOJIHAKTCA dAKCHMOMDI ILTAHW-
MCTPHH, TO BRIIIOJMIHAITCA H CJACACTBHA H3 3THX aKCHOM, T. C. TCOPCMEI ILTAHH-
MCTPHH. H(}BTUM}" B CTCpCUMCTpHH MOMKHO IIOJIL3OBATLCH BCCMHM HM3BCCTHBIMHM
HAM CBOMCTBAMH ILJIOCKHX Cl)l-’l]."yp

Axcuoma A2 L
Yepes Nno6bie TPU TOMKHM NPOCTPAHCTBA, He NpUHaAneXxalue
OIHOW NPAMOM, NPOXOAUT NJIOCKOCTb U NPUTOM TONBKO OfHa.

Pucynxn 1.9-1.11 mamocTpupyioT 3Ty akCHOMY.
M3 5T0il aKCHMOMBI CAEAYET, YTO TPU TOUKH HPOCTPAHCTBA, HE HPHHALIC-
- 2 T T > T a ~ x . ~ "
AKAME OJHOM NPAMOI, ONPEACSIOT €INHCTBCHHYIO ILIOCKOCTE, MPOXO/SAIIYIO
uepes arn Toukn. ITosTomy st 0603HAYCHNA IUIOCKOCTH MOXHO YKA3aTh KaKHe-
& e - e a - L M e o - <

HUGYAbL €€ Tpu TOYKM, HE Jekalue Ha ojHoil npamoit. Hanpumep, na pucys-
ke 1.12 naobpaxennr miockocte ABC n npunagnexamas el npamas MN.



Puc. 1.9

Puc. 1.10 Pue. 1.11

Mo:kuo sanucats, uto M e ABC u MN c ABC.

[ \
E‘J Axcuoma A3 N\

Ecnu agBe TOYKM l'Ipf-IMOﬁ npuHagnexar nNnaoCcKOCTH, TO U BCAH
npaman NpuHagnexuT 3TON NNOCKOCTH.

Hanpumep, na pucynke 1.13 roukn A, B u C nexar B mwrockocru ABC.
Torma mosxkno0 3anucatn: AB ¢ ABC, BC c ABC.

Puc. 1.12 Puc. 1.13
B
.C p C
M3 aToil akcHOMBI caeayeT, 4To Puc. 1.14

CCIH TIPAMAf HEe NPHHALICKHT ITOCKO-
CTH, TO OHA HMEET C 3TOH IJIOCKOCTHIO
He fosee oJHOI 00IeH TOYKH.

Yrepixaenue, chOpMYIHPOBAH-
HO€ B akcuoMe Al 9acTO HCHONb3yIOT
Ha TPAKTHKE, KOT/ld XOTAT IPOBEPUTD,
ABIAETCS JIU JJAHHAA TOBEPXHOCTL POB-
HOH (r1ockoit). s 5Toro K noBepxHo-
CTH B PA3HBIX MECTAX HPUKIAJBIBAIOT
POBHYIO peliKy U HPOBEPAIOT, €CTh I
3a30P MEHKIY PCHKOH H HOBEPXHOCTLIO
(puc. 1.14).




(& Axcuoma A4 N
Ecan gBe NNocKoCTH MMeloT o6LLYyI0 TOYKY (nepecekaloTcs),
TO OHM NepeceKarTca No NPAMoii.

:‘)T}’ dKCHOMY MOKHO INPDOMLTIOCTPHUPOBATL C IMIOMOIBK) COIHYTOTO JHCTA

OYMAri WM ¢ HOMOMLIO Bamero ydebuuka (puc. 1.15).

Sa,ga'-la. ,«[[()KE:I_}KH'TC, UTO CCaM JABC ILTOCKOCTH HMCHOT 06]]],}’10 TOYKY, TO

? OHH MEPECeKAITCH M0 NPAMOH, MPOXOAAME Yepes 3Ty TOUKY.
PelweHue. IMycrs TOuKa A aBasercsa obmreil jqns JABYX ILIOCKOCTEN O 1 [3

r.e.Ae onAe P (puc. 1.16). ITo akcnome A4 miockocru ¢ 1 B nepecekaot-
ca o npamoit. Ilyers (P =a. Torga Bece obmme TOUuKM MIOCKOCTEH O 1 B
npuHaiexKar npamoit a. Touka A apaserca obmei Juia IIIOCKoCTeH o u B. Cne-

nosatenbHo, A € a. <
Puc. 1.15 Puc. 1.16

nd

1. Kak B maTemaTuKe HasblBatoT nepeoHaYanbHble NOHATUA, KOTOPbLIM He

patoT onpegeneHuna?
2. Kakve durypbl BXOQAT B CMUCOK OCHOBHbLIX NMOHATUW CTepeomeTpumn?
3. B kakom cny4ae roBopsT, YTO NpsMasn nepecekaeT NIOCKOCTb?
4. B kakoMm cfiy4ae ropopsT, YTO MJIOCKOCTK rnepecexkaroTcs?

5. ChopmynupyiTe akcmomsl AL, A2, A3, A4,

-
' ™ YnpamHenuns
(SIS -
1.1. Msobpasure miockocTs o, Touky M, eit npunauiexamyio, n Touky K, ei

HE€ ITPHH: EKAIVIO. JAIHIIUTE 3TO € MOMOIILI COOTBETCTBYIOIHX CHM-
4

BOJIOB.
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1.2.

1.3.

1.4.

1.5.

1.6.

: Iy 8

1.8.

1.9.

1.10.
1.11.

1.12.

1.13

.

00 X

1.14.

HaobpasuTe IIOCKOCTD Y, HPOXOAALIYIO YePe3 MPAMYIO €. SalHIINTE 9TO ¢
MOMOIIBI) COOTBETCTBYIOMIHX CUMBOJIOB,

M3o6pasure IUIOCKOCTL 0 U OPAMYIO D, HEPECeKAomyo AAHHYIO IUIO-
CKOCTb B TOUKe A. 3annmmure 3To ¢ NOMOIBIO COOTBETCTBYIOIHMX CHMBO-
210B. CKOJIBKO TOYEK NPAMOM H NPUHAUICKUT IUIOCKOCTH 0L

N3o6pasure mwiockoctu B U Y, nepecekamomuecs 1o NpsaMoi €. 3anumure
3TO C MOMOIIBLIO COOTBETCTBYIOIIHX CUMBOJIOB.

Ipsamaa a npoxoaut yepes Touxky A minockoctu o. Caeayer Jm U3 TOTO,
YTO NPAMA @ NEPECEKACT IIOCKOCTD OF

Janumure ¢ NOMOULK) CHMBOJIOB B3aUMHOE PACIONIOKEHHE TOUYCK, Mpsi-
MBIX U IIOCKOCTEH, H300paKEéHHbIX Ha pucynke 1.17.

HJanpr toukn A, B u C, takue, uro AB =5 cm, BC =6 cm, AC = 7 em.
CKOJIBKO INTOCKOCTEH MOKHO npoBecTu depes Toukn A, B u C?

Janbt Touku D, E u F, takue, uro DE =2 ecm, EF =4 cm, DF = 6 cm.
CKOJIbKO IUIOCKOCTEH MOKHO mposecT yepes toukn D, En F?

B koMHaTE Ha JIOCTPE cHAean Tpu Myxid. OfHOBPEMEHHO OHM HA4aIM JIC-
TATh! NEpBasg — KPYKUTb BOKPYr JIOCTPLI HA OAMHAKOBOH BBICOTE, BTO-
past — CIYCKATbCA OT JIOCTPbI BEPTHUKUILHO BHU3 M MOJHUMATLCS 0OpaT-
HO, TPETLS — MepPEeMEMATLC OT JIOCTPBI A0 ABepu U 06paTHO. CKOPOCTD
BCEX MyX (},EEHHaK()BZL Yepes kakoe BpeMs BCEC TPH MyXH OKAXKYTCH B OJHOH
ILIOCKOCTH?

MoryT 11 ABE INIOCKOCTH UMETh TOILKO OJHY OOLIYIO TOYKY?

Uazobpasure mwiockoctu o u B, npamyio ¢, roukn A u B, ecan ussecrHo,
auro a[1p=¢, Ae ¢, Be a, Be p.

Hzobpasure miockocTu o, P, Y ¥ HpAMyl0 M, €CI¥ H3BECTHO, 9TO
aB=m afly=m.

Uzobpasure miockoct o, P, Y U npsameie @, b, ¢, ecim U3BeCTHO, YTO

aNB=c aNy=b BNy=a

[Ipsimass m — jauHus nepecevenus mwiockocrei o u f (puc. 1.18). Touxu
A u B npuHajuiexar miockoctu o, a touka C — miockocru f. ITocrpoiire
JMHUH nepecedeHust wiockoetn ABC ¢ II0CKOCTBIO O ¥ ¢ IIOCKOCTBIO f.

Puec. 1.17 Puc. 1.18

m

v Ce P
E}/ FN\D m
4

o ‘f 'B
A .
o
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1.15.

1.16.

1.17.

1.18.

1.19.

1.21.

1.22.

KB':}L[pElTbI ALCD n ABC 1), ne jexar B - Puc. 1.19
Hoit mnockocru (puc. 1.19). Ha orpeske AD
orMeTnn Touky E, a na orpesxe BC, — Tou-
ky F. Ilocrpoiite ToUKy nmepeceaeHns:

1) npamoit CE ¢ mnockoctoio ABC;

2) npamoit FD| ¢ mrockoctoio ABC.

Bepno m yreepikaenune: mo6ast IpsiMast, Ipo-
XO/AIAs YePe3 HEHTPbl BIMCAHHON M ONN-
CAHHOI OKPYKHOCTEH JaHHOro TPEyrojabHU-
K4, JIEXKHUT B IVIOCKOCTU 3TOTO TPEYTOILHUKA?
O 1wrockocTax O H [5 U NpAMONH @ H3BECTHO, YTO O ﬂﬁ =c, a C o,
a(p =M. Ooxkaxure, uro allc =M.

O nnockocrsx o u B u NpAMON @ M3BECTHO, 4YTO O MNp=wg a =
alc = A. Jokaxure, uto A € B.

Touku A, B, C u D ne nexar B oguoil mnockoctu. JokaxkuTre, 4To HHUKA-

KHMC TPH M3 HUX HE JICKAT Ha OAHOH NpAMOH.

JoKamKuTe, 4TO €C/IHM BE COCCAHHE BEPIINHDI YEThIPEXYTOIbHUKA M TOUKA
MePeceYeHns ero AMaroHAIeH IPHHALICKAT OJHOH IUIOCKOCTH, TO U JBEC
JAPYrU€e BEPIIMHDLI TPUHAUICKAT STOH IOCKOCTH.

Bepmmna D uersipéxyronsHuka ABCD npuHaUIe:KUT ILIOCKOCTH O, a
OCTAILHBIC BEPIIMHBI JICKAT BHE 3TON wockocTu. [IpogomkeHns ctopoH
BA u BC nepecexaioT miockocthb 0. B Toukax M u K coorsercrrenno. Jo-
kaxure, uro Toukn M, D n K nexar Ha oHONH NpAMOI.

Bepmmna A tpeyronsanka ABC DpUHAICKUT IVIOCKOCTH O, 4 BEPIINHDI
B u C nexar sue sroit mnockocru. [pogomkenus meauan BM u CN tpe-
yroapauka ABC nepecekaor miockocts o B Toukax K u E coorseTcren-
no. Jlokaxure, uro roukn A, K u E nexar nHa ogHoi npsaMoit.

O mwrockoctsx o, B u ¥ mssectho, uro a(1f=c, BNy=a, aNy=>h,
a(c =M. Jokaxkure, uro M € b.

Touxka M — obmas Touka aAByx mwiockocreit ABC u BCD. Haiiqure otpe-
3ok BC, ecmu BM =4 ¢, MC =7 em.

IIare TOUEK, ABAAIOIMHECH CCPECAHMHAMH 3BCHLECB 3aMKHYTOH JIOMAaHOMH
ABCDE, npunaunexar mwiockoceru o Joxaxkure, aro toukun A, B, C, D
u E npunapiexar aToi ke IWIOCKOCTH.

1.26.

Ynl:_la}m-IeHHﬂ ana NOBTOpPeHHA ¥
Ha sroicore BD pasno6eapennoro rpeyroapauka ABC (AB = BC) orme-

THIN TOY . Haiigure oTHOmEHHE ILIOMAAH TPEYTOALHMKA K
ky M. Haiin an y AMC

mromaau Tpeyroasanka ABC, ecm BD = 12 e, BM = 8 oM.
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1.27. Munaronans AC paBHODOKOM Tpanenmuu Puc. 1.20
ABCD (AB = CD) penur yron BAD nono-
mam (puc. 1.20). Touka E — cepeanna orpes-
ka AB. Ilpamas, npoxogsiman yepes Touky £
MAPALICALHO OCHOBAHUAM TPAICLHH, HEPE-
cekaer orpedok AC B Touke K, a orpesox
CD — B Touxe F. Haiigure nepumerp Tpare-

mn ABCD, ecmn EK =3 em, KF =5 cM.

§ 2. CneacTBUA U3 aKCUOM CTepeoMeTpuM

B HpCﬂLI,ELYlU,ﬂM naparpaci)e Bbl O3HAKOMILIHWCL C HCK()T()prMH AKCHOMA-
MH CTCp(‘.‘OMCTpHI/I. I{p()!\-ﬂ.‘ AKCHOM, CCTh H APYruc HANMATHO OYCBHJHBIC CBOU-
CTBA, OMNHCLIBAIIHNC B3dMMHOE PacnoaoCHHC TOYCK, NpAMbIX M [JIOCKOCTEH
B HP(}CTPHHCTBC. TCHCPL, OHHpPaiACh Ha AKCHOMbI, 3TH CBOHCTBA MOMKHO A0-
Ka34Th.

b,

Teopema 2.1 N
Yepes npamyio M1 He NpUHagnexallyw e TOYKY NpoxoauT
MIOCKOCTb W NPUTOM TO/MIbKO OflHA.

[Jokazarenbcreo
} [TycTh faHbl NpsMas @ U He JIekKanias Ha Puc. 2.1

Heit Touka A (puc. 2.1). Jokaxem, uro uepes |

PSIMYIO @ B TOUKY A IPOXOJUT IIOCKOCTS.

OrmeruMm Ha ONPAMOU @ ABE IPOU3BOJL-
aeie Touku B n C. Toukun A, B u C ne nexar o C *A
Ha oaHo# npamoil. Tormga no akcnome A2 gepes
roukn A, B u C npoxogur HekoTopas ILIO-
ckocThb O JIse Toukn B u C npaMoil @ npuHaIeKat mwiockocta o. Torga mo ak-
cuoMe A3 IUIOCKOCTH O NPUHAICKUT U npsMast a. Utak, depes npamyio d u
TOUKY /A NPOXOAUT IIOCKOCTD O

JokakeM, uTo 0 — CAUHCTBCHHASA IJIOCKOCTh, NPOXOAANIAA UCPE3 IPAMYIO
a n rouxy A. IIpeanonoxum, 4To CymecTByeT emé oHa ILIOCKOCTD B, Takas, uto
acPBunAe . Ilnockocrs B npoxoaut yepes Touku A, B u C. Takum o6pasom,
yepes Toukn A, B n C, He nexamue Ha OHON TPAMOI, NPOXOJAT ABE IUIOCKO-
cru o u B, uro nporupopeunt akcuome A2, CreaoBaTe bHO, HAIE TPEAITOIONKE-
HHE HEBECPHO, M ILTOCKOCTL (L ABJACTCH CAMHCTBCHHOH ILIOCKOCTBIO, HPOXO/A-
meil yepes npaAMyo d U TOUKY A«
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I = Teopema 2.2 S
'-Iepes ABe nepecerKawiveca npamMbie NMPoxXoaMT NNOCKOCTb
H NPUTOM TONbLKO OAHA.

[okasaTenbcTBo
Ilycts gaub! ABe npsimble a u b, nepece- Puc. 2.2
kaiomuecss B touke M (puc. 2.2). Jlokaxem,

YTO UEpPEe3 IpsMbIe a4 U b TPOXOJAUT IIOCKOCTD.
OrMeTnM Ha NPAMOH @ TOUKY A, oranu-
o

b

uyio or touku M. Touka A me npunamieKuT /
HpAMOI b, Tak xax y IPAMBIX d 1 b Tonbko op-

Ha o6mas Touka M. Torga nmo Teopeme 2.1 ue-

pea Touky A u npsamyio b HPOXOJUT HEKOTOPAs INIOCKOCTD 0. JIe Toukn M u A
OpAMON @ npuHagaexaT miockoct o. Torma no akcuome A3 npaMas a Take

NPUHAIEKUT 1ockoctn o Urtak, uepes npsambie a u b npoxopur mio-
CKOCTD CL.

Jlokaxem, 9To 0. — ¢AMHCTBEHHAS IUIOCKOCTD, MPOXOAALIAs YE€PE3 PAMbBIC
a u b. TIpeanonoxkum, 4To CymecTByeT emé OfHa IIOCKOCTD 3, Takas, uto @ C B
n b c B. [Trockocts B npoxoaur uepes npsamyio b n touky A. Takum obpasom,
uepes npsamyio b 1 He KAy Ha Hel TOUKy A IPOXOAAT ABE ILIOCKOCTH O 1 B,
uro nporusopeunt teopeme 2.1. CregoBaTesbHO, HALE NPEANIOI0KEHIE HEBEp-
HO, M IUIOCKOCTD Ol SBJIAETCH €IUHCTBEHHOM IUIOCKOCTBIO, NPOXoAseil uepes
npsmoie @ u b, <

M3 akcuombr A2 u teopem 2.1 u 2.2 cneayeT, 4TO RAOCKOCHD 00NHO3NHaY-
HO onpeodensiemcst:

1) mpems mouxamu, ne neNcawumMu Ha oonol npamo;

2) npamotl u ne aecawett Ha el MmouKou,

3) deyms nepecekaouuUMUCc NPAMbIMU.

Taxum 006pa3doM, Mbl YKa3aIn TPH €0co6a 3aflaHUA IVIOCKOCTH.

nd

1. Kakume cnegcTBua M3 akCMom CTepeoMeTpPpU1Kn Bbl 3HaeTe?
2. YkaxuTe cnocobsbl OQHO2Ha4YHOro 3agjaHua NNOCKOCTA.

g
| ™ YnpaxHeHus
o\

2.1. CKONBKO IVIOCKOCTEH MOKHO IPOBECTH YCPE3 JAHHBIC MIPSAMYI) H TOUKY?
2.2, Jlokaxure, 4TO 4€PE3 TPH TOUKH, JECKANME HA OAHONH HNPAMOI, MOXKHO
HPOBECTH MIOCKOCTh. CKOMBKO MOKHO NPOBECTH TAKUX ILTOCKOCTEH?

14



2.4,

2.5.

2.6.

2.7.

2.8.

2.9.

2.10

08 \

211,

212,

2.13.

2.14.

[Ipambie AB u CD nepecexaorcea. Jlokaxure, uro npavbie AC u B1) ne-
JKAT B OJIHOU ILIOCKOCTH.

Henrp O u xopga AB 0okpyXHOCTH Jex)aT B HEKOTOPOU 1rockoctu. Jle-
JKHUT JIM B 3TOH IUIOCKOCTH TI06asd TOYKA JAHHOH OKPYKHOCTH?

Cropona AC u nenrp O onucanHoit okpyxHoctn Tpeyronbauka ABC se-
KAT B ILTOCKOCTH (L. JIGKUT 11 B 9TOM IIOCKOCTH BepmuHa B?

Ipsambie @ u b nepecexaores. Bee u npsiMple, epecekaomue npsmbie @
u b, nexar B OMHOH IUIOCKOCTH?

Janpt npsaMas @ u Touka A sBre e€. JIokakuTe, 4TO BCE HPSIMbIC, KOTOPLIE
MPOXOJST Yepe3 TOUKY A U HepecekaioT NpsaMylo @, JeXaT B OHOH ILIo-
CKOCTH.

[Ipsaybie m u n nepecexawotes B Touke A, Touka B npuHAIEKUT NPAMOLT
m, Touka C — npamoit 1, Touka D — npsamoit BC. Jlokaxure, 4TO HpsAMBIC
m u n U Touka D 1ex)aT B OJJHOH IJIOCKOCTH.

Hpsampie AB n AC nepecekaior miockocts ¢ 8 Toukax B u C, roukn D
u £ npunagiexar atoit miockocru (puc. 2.3). I[Mocrpoiite Touky nepece-
genus npsamoit DE ¢ mwiockocrsio ABC.

[MTpsamas BA nepecekaer miockocts o B Touke A, npsamasa BC — B Touke C
(puc. 2.4). Ha orpeake AB ormertiu touky D, Ha orpeske BC — touky E.
IMocTpoiite TOYKY nepecedeHns npamoit DE ¢ MI0CKOCTBIO O

JlaHB! NATH TOUYCK, HE JICKAIMX B OJHOI IL1ockocTH. Kakoe naubosbinee
KOJIMYECTBO U3 HUX MOXET JICKATL HA OJHOI HPAMO?

Tpu npamblie nepecekainTes B OAHOI Touke. Yepes Kaxable JABe M3 3THX
NPAMBIX HPOBEACHA IIOCKOCTL. CKOMIBKO BCETO IIOCKOCTEI TPOBEIEHO?
Kak npu nmomormu AByX HUTEH CTOISAP MOXKET IPOBCPUTD, JCKAT K KOH-
LBl YETBIPEX HOMKEK CTYIA B OHOH IVIOCKOCTH?

Haiigure omm6ky Ha pucynke 2.5, ecin M3BECTHO, 4TO BepmHHa [ yeTsl-
péxyrompunuka ABCD nexunt B mwiockoctn o, Bepmnnst A, B u C He se-
KAT B 9TOM ILIOCKOCTH, npamas AB nepecexaer mwiockocTs o B Touke E,
npsamast BC — B Touke F. BpINOMHUTE TPABIIBHBII PUCYHOK.

Puc. 2.3 Puc. 2.4 Puc. 2.5
A B B
D ” C
E
B / CL AL l V \
C / D F
D & o °E
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2.15. Hanpure omudky Ha pucynke 2.6, ecim u3BecTHO, uTO npamoie HHF u CK
nepecekaiorces B Touke E, npsvas BP nepecexaer npamyio AC B Touke B,
npamyio FM — B Touke P, npsamas CK nepecexaer npsamyio FM B Touxe
K, npameie AC, FE n FM nepecekaior mwiockocts o0 B Toukax A, D u M
COOTBETCTBCHHO. BBINOMHUTE NPABIIBHLIH PHCYHOK.

2.16. Touka C nexut Ha npsamoit AB, a touka D He neXUT HA 3TOM TPAMOIL.
Touka E nexut Ha npamoit AD. Joxaxure, uro maockoctn ABD u CDE
COBIAJIAIOT.

2.17. Ipsamete a, b 1 ¢ nOHapHO NEpPecexKaoTes, TPUUEM TOUKH HX [epecede-
HUS He COBNAIAIOT. Jlexkar u npsiMbie @, b 1 ¢ B O[HOM IUIOCKOCTH?

2.18. Ha pucynxke 2.7 6yksaymu P, E'u ) 0603HaAY€HBI TOUKH IEPECCUCHUS TIPs-
mpix MK u BC, MN u CA, KN u AB coorsercrsenno. Bepuo i, uro
nnockoctt ABC u MNK cosnagaior?

Puc. 2.6 Puc. 2.7
Q

by
S
/‘“

€ YnpamHeHHs ONs NOBTOPEHUA \

2.19. Ha cropone BC nmapawtenorpamma ABCD ormeriun touky M. Haiiaure
mromaas napauienorpamma ABCD, ecnn mwiomanb TpeyroabHuka AMD
pasHa 16 cm™.

2.20. Orpeaxu AB u CD nepecekaorcs B touke £, npsmeie AD u BC napan-
neapubl. Haiinure orpesok BE, ecm AE = 10 cm, CE =3 cm, DE = 6 oM.

§ 3. MpocTpaHcTBEHHbIe GUTypbI.
HayanbHble npeacTaBNeHus 0 MHOrorpaHHuMKax

B CTCPC()MCTPHH, I:{p(}ML‘ TOYCK, HpHMbIX H HH('}CK[]CTCﬁ, paCCMaTPHBH.]E()T
Hp()CTpaH{_‘TBCHHbIC qJI/ll"}']_)bI, T. €. CpldI‘}"PbI, HC BCC TOYKH K()T()pblx JICKAT B O]
HOH ILIOCKOCTH. HCK(}TOPLIC H3 ﬂp()CTPRHCTBCHHbIK l:].)IdI'VP BaM YKC 3HAKOMBI.
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Tak, na pucynke 3.1 n306pakKenspl UMINHAP, KOHYC U WAP. ITH (PUIYPbI Bbl OY-
pere noapodbHo uaydars B 11 xmacce.

Ha pucynke 3.2 nzobpakena emeé oJiHa 3HAKOMAs BAM NPOCTPAHCTBCHHAA
durypa — mupamuga. dta Gurypa ABIAETCA YACTHBIM BHIOM MHOTOTPaHHHKA.

Puc. 3.1 Puc. 3.2

[TpumMepsl MHOTOIPAHHUKOB IIOKA- S
3aHbpl HA pucyHKe 3.3. E

IToBepxHOCTE MHOTOIPAHHHMKA CO-
CTOUT M3 MHOTOYTOJBHHUKOB. MIX HasbiBa-
10T TpaHAMH MHOrorpanHuka. CTOPOHDI
MHOTOYT'OJIbHUKOB HAa3bIBAIOT péGpaMm
MHOTOrPaHHHKA, 4 BCPIINHLI — BePIIH-
HAMH MHOrorpaHHuka (puc. 3.4).

Ha pucynxe 3.5 nzobpaxena naruyronbaas nupamuia FABCDE. TTosepx-
HOCTB 9TOTO MHOTOTPAHHHMKA COCTOUT U3 [ATH TPEYrOALHUKOB, KOTOPbIE HA3DI-
BAIOT GOKOBBIMHU IPAHAMHI MHPAMHJIBI, U OJIHOTO HATUYIOJILHUKA, KOTOPLII Ha-
3LIBAIOT OCHOBaHHMeM nupamuabl. Bepmuny F, kortopas apasiercs obmei s
BCex HOKOBBIX IPAHECH, HA3BIBAIOT BepmmuoM mupamujer. Péépa FA, FB, FC,
FD n FE nazpiaior 6okoBbiMH pé6pamu nupaMujel, a péopa AB, BC, CD,
DE n EA — pé6pamMn ocHOBaHHA NHPAMH/BL

Puc. 3.4 Puc. 3.5

BepwwuHa

Pe6po 4 J

-l-'"’"‘-\.
-

IpaHb
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Ha pucynke 3.6 uzobpaxkena tpeyroabnas nupamuja DABC. Tpeyromn-
HYIO IIHPAMIJIY TAKXKE HA3BIBAIOT TETPasAPoM.

Emé ogHuM 4acTHBIM BHJIOM MHOTOTPAaHHMKA sBjseTcs mpmama. Ha pu-
cyuke 3.7 uzobpaxena TpeyroabpHas npuama ABCA B C|. 3ToT MHOrOrpaHHHK
UMEET HATh FPAHCH, JBE U3 KOTOPBIX — paBHbie Tpeyroiabuuku ABC n A B, C,.
Hx Ha3bIBAIOT OCHOBAHHAMHA OpH3MbI. OCTAJIbLHDIC FPAHH HPHU3MbI — HApAJLIC-
norpammbl. FIX HaspiBaioT GOKOBBIMH rpaHsamu npusmbl. Pébpa AA,, BB u
CC| Ha3pIBAIOT GOKOBBIMHM PEGpPAMHU MPH3MBL.

Ha pucynxe 3.8 usodpaxena yersipéxyronsaas npusma ABCDA B, C,D,.
Eé moBepxHOCTB COCTOMT U3 JIBYX PaBHBIX YeTbipéxyroasHukos ABCD n
A B,C\D, (ocHOBaHHs NPU3MBI) U YETBHIPEX NAPAUIEAOrPaMMOB (60KOBBIE rpa-
HU TIPU3MBI).

Puc. 3.6 Puc. 3.7 Puc. 3.8

Boi Takke 3HAKOMBI € YACTHBIM BHAOM YCTBIPEXYTOILHONW NPH3MbI — HPs-
MOYroapHbIM mapauterenumexom. Ha pucynke 3.9 uzobpaxén npsamMoyrosn-
upiit napauenenunesy ABCDA B C D,. Bee rpann 1paMoyrofbHOTO Hapaie-
JTETHIICAA ABJAIOTCH TPAMOYTOIbHHKAMIML

B cBO1O ovuepeab, YACTHBIM BHAOM IPAMOYTOJIBHOTO HApA/LICICITHIICAA AB-
nsiercs Kyo. Bee rpanu kyba — paBHbIe KBaapartsl (puc. 3.10).

B riase 4 Bol Gosee noapoGHO NO3HAKOMUTECH € MHOTOTPAHHHKAME M HX
YACTHBLIMM BHIAMH.

3apgaya 1. Ha pédpax AA, u DD, xyba ABCDA B,C D, otmeuenst cooT-
BercrseHHo Touku M u N tak, yro AM # DN (puc. 3.11). [TocTpoiire Touky ne-
peceaenns npamoit MN ¢ mnockocervio ABC.

Pewenue. Toukn M u N npunaiexar wiockoctn AA,D,. Torga no akcu-
ome A3 npsimast MN npunauiesxxkur atoil mockocru. Anaroruano npsmas AD
TaKe npuHapIexuT mrockoctu AA D, V3 nianuMeTpun U3BECTHO, YTO M-
MBIE, JICKAIHUE B OJHO IVTOCKOCTH, HWIH HAPALICIbHLL, nin nepecekatored. [lo-
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Puc. 3.9 Puc. 3.10 Puc. 3.11
Bl Cl Bl : Cl
1 |
i ' A |
Ay— D, : {—+—1D,
! | M1 u >
/)I__ C JJ—"""" I*-:\]’ (,
z", ”’ tfj
A D A D

ckonbky AM # DN, To npampie AD n MN nepecexkaorcd. Ilycts X — Touka ux
nepeceuenus (puc. 3.12).

Touxku A u D npunaanexar nnockocrn ABC. Torpa no akenome A3 npsi-
mas AD npunayiexuT 1ol ke miockoctd. Touka X npuHaiexur nps-
moit AD. Cnepoparensno, Touka X npunapiexut mwiockoctn ABC. TTockonsky
touka X rtake npuxapiexut npavoil MN, to npavas MN nepecekaer 1uio-
ckocte ABC B Touke X. «

ITycTh B MPOCTPAHCTBE 3aaHbl MHOTOTPAHHHUK U ILTOCKOCTb.

Ecan Bce obique TOMKHM MHOTOTPAHHHKA M ILIOCKOCTH OGPA3yI0T MHOTO-
YTOJIBHHUK, TO 3TOT MHOTOYTOJIbHHUK HA3bIBAIOT CcedMeHHeM MHOTOTPaHHHMKA ILIO-
CKOCTBIO, 4 CAMY IUIOCKOCTh — CEKyIIel MI0CKOCTRIO.

Ha pucynke 3.13 cexymyio miockocts 3ajaior Touku A, A, u C,. Ceuenu-
€M IPUBMBI 3TOH MIOCKOCTEIO sBseTcs Gokosas rpaub AA,C,C.

Ha pucynke 3.14 cekymylo miocKoCTb 3aJal0T OpaMasn AC u Touka Bl. Ce-
UEHUEM TIPU3MBI 3TOH IUIOCKOCTLIO siBasiercs Tpeyroibuuk AB| C.

Ha pucynke 3.15 cexymyo miockocTb 3aIai0T JBE IE€PECEKAIOMUECH TIPH-
mpie AE u CE. Ceuennem nupaMupl 5TOH IIOCKOCTBIO SBASCTCH TPEYTrOJb-

uuk AEC.

Puc. 3.12 Puc. 3.13 Puc. 3.14 Puc. 3.15
B, C, E
AI
M B
Aaies) C B c
f/, AI A
A D X
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Safava 2. Ha peopax AD, DB u AC rerpasppa DABC ormeueHsl cOoT-
sercreenno Touku M, N u K (puc. 3.16). ITocrpoiite ceuenue teTpasjapa mio-
ckoctpio KMN, ecnmn orpesox MN ne napawienen pebpy AB.

Pewenue. Toukn M u N asiasorcs obmumu aisa mnockoctu KMN u no-
ckoctu ADB. CnepgoBatebHO, 3TH ILIOCKOCTH IIepecekaloTes mo npamoit MN.
Torga cexymas 1m10ckocTsb nepecekaet rpanb ADB no orpesky MN (puc. 3.17).
AHAJIOTHYHO JieJacM BbIBOA, 9TO mnockocth KMN nepecexaer rpann ADC no
orpeaky KM.

Cexymas mrnockocts KIMN u nnockocts ABC nmelor obmyo Touky K.
CrneoBaTeabHO, OHU IIEPeCeKanTes 1Mo nNpaMoil, npoxogsmeil uepea touky K.
HYro6bl 3Ty NpAMYIO HOCTPOMTDL, HAJAO HAWTH emé OJHY OBLIYI0 TOUKY ILIOCKO-
creit ABC u KMN. Jlna sToro vaiiém, B kakoi Touke npsamas MN nepecexaer
wrockocts ABC.

ITycre npamas MN nepecexaer npamyio AB B Touke X (puc. 3.18). Tlo-
cxkonnky AB < ABC, to X € ABC. Iockonexy MN ¢ KMN, to X € KMN.
HUrak, touku K u X asasorcsa obmumn s miaockocreilt ABC n1 KMN. Cneno-
BATEILHO, 3TH IUIOCKOCTH HepecekaloTest mo npamoin KX,

Puc. 3.16 Puc. 3.17 Puc. 3.18

ITycrs npamas KX nepecexaer orpesok CB B Ttouke P. Torga cexymas
IOCKOCTD nepecekaeT rpann ABC n CDB cootBeTcTBeHHO 10 oTpeakam KP
u PN.

Hrak, uerbipéxyronbuuk KMNP — uckoMoe cedeHue. <

3apgaya 3. Touxa M npunaiiexur GokoBomy pebpy BB, Tpeyroiabnoii
npusmbt ABCA B, C,. Ilpamas a npunaiexur mwiockoern ABC u pacnonoxe-
Ha Tak, Kak noxazaxo Ha pucynke 3.19. Ilocrpoiite ceuenne npusMbl ILIOCKO-
CTBIO, HMPOXOAANICH Yepes npaMyio @ u Touxy M.

Pewenwe. Ilycrs npsamas AB nepecexaet npsamyio a B rouke X (puc. 3.20).
Toukn M u X apasiorcst o0muUMN s CEKYIEH ITOCKOCTH U IUIOCKOCTH AAIB].
CraepoBarenbHo, »TH ILIOCKocTH nepecekarotes no npamoit MX. Ilyers nps-
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Puc. 3.19 Puc. 3.20

mast MX nepecekaer pedpo AA| B Touke K. Torna cexymas niockocts nepece-
kaet Gokosyw rpaus AA B B no orpesxy KM.

Ananornuno crpouMm otpesok MN, no KOTopoMmy cexyias IIOCKOCTh He-
pecexaer rpans CC B B.

Jls 3aBepuieHUs pemeHus octanoch coeguunts Toukn N u K. Tpeyroin-
auk KMN — uckomoe ceueHue. <

“ 1. HasoBuTe npocrpaHcTBeHHble UTrypbl, KOTOPble Bbl 3HaeTe.
2. U3 kakunx ¢uryp coctoMT NOBEPXHOCTb MHOrorpaHHmMka? Kak mx Hasbl-
BatoT?
3. Y70 Ha3bIBAKOT PEDpamMn MHOrorpaHHUKa? BeplIMHaMU MHOrorpaHHuKa?
4. Kakne Bybl MHOrorpaHHWKOE Bbl 3HaeTe? OnulinTe 3T MHOrorpaH-
HUKW.

0 YnpamHenus ¥

[SA

3.1. Ha pucynke 3.21 uszobpaxén nps-
MOYT OJIbHBII NAPANICICTIHIIC]
ABCDA B,C,D,. Ykaxure:

1) ocHOBaHMS MAPALICTCIIMICA; B, &
2) BOKOBDBIC I'PAaHM HApaJLIENeHIIeA;
3) BOKOBDBIE péﬁpa HapaLIeICITHIIeAA;

& |
4) pédbpa HMKHEro OCHOBAHUS HAPAI- : 5
P ——— s - ———

Puc. 3.21

JICETTNIE A, -
5) pébpo, npHHALICKAINECE TIPAHAM A D

BB,C,C u DD,C,C.
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3.3.

3.4.

3.5.

3.6.

3.7.

3.8.
00 \

3.9.

3.10.

314

3.12.

Ha pucynke 3.22 usobpaxena nupammia Puc. 3.22
MABC. Ykaxure:

1) ocnoBanue nUpaMubI; M
2) BepuIMHY NHPAMUADL;

3) BOKOBbBIC TPAHM THPAMHI/LL;
4) H6oKoBBIC PEGPA MHUPAMI/DLL; A
5) pébpa 0CHOBAHUA THPAMMJILL.

Ha pe6pe BC terpasgpa SABC ormerim
touky D. Kakas mpsiMast aBiasieTcst TUHUCH
nepeceuennd mwiockocreit: 1) ASD u ABC;
2) ASD u BSC; 3) ASD u ASC? Tlocrpoiite ceuenne TeTpasjapa IoCcKo-
cteio ASD.

0

B

Touxa M npunapiexur rpann ASC terpas- Puc. 3.23
apa SABC, rouxa D — pebpy BC (puc. 3.23).

IMocrpoiite cedyenne TteTpasjpa ILIOCKO- S
CTBIO, Hpoxojdmeil depes npamyio SD n

Touky M.

Ha Gokosbix pé6pax SA n SB nnpamujpt
SABCD oTMeTHIM COOTBETCTBEHHO TOYKH
M un K. TTocTpoiiTe TOUKY HEpecedcHUs D
npamoit MK ¢ mwrockoctoio ABC. B

Ha Gokospix pédpax SA u SC nupamujaer
SABCD ormerunn coorsercTBeHHo Toukn M u K. TloctpoiiTe TOUKY me-
peceuenns npamoit MK ¢ mnockocersio ABC.

[Mocrpoiite ceuenne kyba ABCDA B,C\D, miockocTsio, Npoxojsimett
gyepes: 1) Ttoukn A, C n Bl; 2) apamyio BD u touxy Cl'

MMocrpoiire ceuenue npusmer ABCA,B,C, niockocTbio, npoxogsanieii ue-

pes npambie AC, u BC,|.

.,.[[EIHH npusma ABCDA B ,C D, (puc. 3.24). Touka E npusHauie;kxnT 1ps-

moit A B, Touxka F— npamoit BB, Touka M — npamoii B, C,. TToctpoiite
CEYCHHE MPU3MBI ITOCKOCTBI0 EFM.

Hana npusma ABCA,B,C, (puc. 3.25). Touka D npuHAIEKUT 0pH-
moit AC, rouka E — pe6py BC. IlocTpoiiTe ceueHUe NPH3MbI IUIOCKO-
croio DEC,.

Hana npusma ABCA,B,C, (puc. 3.26). Touka D npusapiexur mps-
moit CC|, Touka E — pebpy BC. Tocrpoiite ceueHue npusMbl mioCKo-
creio AED.

Touka M npunapnexur rpanun ASB terpasppa SABC, touka K — rpa-
uu BSC (puc. 3.27). INocrpoiite Touky nepeceucnus npamoit MK ¢ mio-

ckocteio ABC,
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Puc. 3.24

3.13. Touka M npunayresxur rpanu ASB nupavuaer SABCD, Touka K — rpa-
uu CSD (puc. 3.28). INocrpoiire Touxy nepeceuenus npamoit MK ¢ mwio-
ckocteio ABC.

3.14. [lana nupamuga SABCD (puc. 3.29). ITocrpoiite IMHUIO nepeceveHusn
mwiockocreit ASB u CSD.

Puc. 3.27 Puc. 3.28 Puc. 3.29

Ky S,
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2.15. Jlana nmupavmuga SAGCDE (puc. 5.30). locrpouTe tMHHIO nepecedeHms
nnockocreitt ASE u BSC.

3.16. Ha pédpax AB u CD rerpasapa DABC ormeTwin cOOTBETCTBEHHO TOY-
kn E n F. Ilocrpoiire mnnuio nepeceuenus mwiockocreit AFB n CED.

3.17. JMana nupamuga MABCD, rouka K npunamiexur orpesky BD (puc. 3.31).
[Mocrpoiire mmuuio nepecevenus mwiockocreit MCK n MAB.

3.18. Ha pédopax AD n CD nupamuasr SABCD orMeTnin cooTBETCTBEHHO
touku M n K (puc. 3.32). ITocrpoiite MMHUIO MEpeCeHeHNs IUIOCKOCTEH

BSC u MSK.

Puc. 3.30 Puc. 3.31 Puc. 3.32

S A

3.19. Ha pébpax AB, AD n CC| xy6a ABCDA ,B,C,D, otTMeueHbl COOTBET-
creenno roukn E, Fu M (puc. 3.33). [locrpoiite ceuenne Kyba miocko-
creio EFM.

3.20. Ha pébpax AA, u CC, xyba ABCDA B,C,D, ormMeueHbl COOTBETCTBEHHO
touku E u F (puc. 3.34). Ilocrpoiite ceuenne kyba mnockocroio EB F.

3.21. Ha pébpax BB, CC, u DD, xy6a ABCDA B ,C D, oTMeueHbl COOTBET-

creenno touku £, Fu K (puc. 3.35). ITocrpoiite cedenne kyba IIoCKo-

croio EFK.
' Puc. 3.33 Puc. 3.34 Puc. 3.35
BII C, B, C; B C,
1 [
A ; D, M A, ; D, F A, ?L D, \F
E',;:_‘B______ i E /11_3______ i J{i):-—————— C
A = ) D A - D A £ F D

24



3.22. Ha pébpax Ab, BD n CD rerpasapa DABC oTMeueHbl COOTBETCTBEHHO
rouku M, K u N (puc. 3.36). Ilocrpoiite ceuenue TeTpasgpa ILIOCKO-
creio MNK.

3.23. Ha péopax AB, BC u CD rerpasgpa DABC ormeveHs! COOTBETCTBEHHO
rouku M, K nu N (puc. 3.37). IToctpoiite ceveHne TeTpadapa ILIOCKO-
ctoio MNK.

3.24. Ha péopax AC u BD terpasapa DABC oTMETHIN COOTBETCTBEHHO TOY-
ku E u F, a Ha peope CD — touxn M n K tak, uto Touka K nexur mex-
ay toukamn C u M (puc. 3.38). ITocTpoiiTe TMHUIO NepecevMeHns II0CKO-

creit ABM n EFK.

Puc. 3.36 Puc. 3.37 Puc. 3.38
D D D
N M
¥ K
A (8 A C A C
M M
K
B B B

3.25. Ha 6oxospix péopax MB n MC nupamuast MABCD otvmernim cooTBeT-
crBeHHo Toukn E u F (puc. 3.39). ITocTpoiiTe MMHUIO nepeceyeHus Iio-
cxoctreit AEC u BDF.

3.26. [lana mupamumga MABCD (puc. 3.40). Ha 6oxosbix pédpax MB u MC or-
MeTWIM coOoTBeTcTBeHHO Touku E n F, a na npogomkenun pebpa MA 3a
rouxky A — Touxy K. I[Tocrpoiite ceuenune nupammpl mwiockocrnio EFK.

3.27. Ha pebpe CC| npuamet ABCDA B, C\D, ormeuena Touka E (puc. 3.41).

[MocTpoiiTe ceveHne NpUaMbl IWIOCKOCTbIO BA  E.

Puc. 3.39 Puc. 3.40 Puc. 3.41
M, B, 1
A, E
D,
B\—p——---qg— C
= D




3 N Puc. 3.42

3.28. Bepno sm, 4TO ecIu BCe TPAHM MHOTOTPAH-
HHUKd — PaBHDbIC KBJPATbI, TO 3TOT MHOTO- D
IPAHHUK — Ky0?

3.29. Toukn M, N n K NpHHAIICKAT COOTBET-
crBenHo rpausim ADB, BDC u CDA terpa-
appa DABC (puc. 3.42). ITocrpoiite ceue-
HUe TeTpasjpa mrockoctsio MNK.

3.30. Moxer au pucynok 3.43 cayxuTh H306pa-
KEHHEM  HEKOTOPOro  MHOTOMPaHHHUKA

ABCDA,B,C,D?

Puc. 3.43

Ds YnpaxHeHUs AN NOBTOPEHUA ¥

o

3.31. /lnaronann paBHODOKOI Tpanenumn pasbnsa- B,
eT e¢ Ha /Ba PaBHOOGCAPCHHDIX TPEYTOJIbLHI-
ka. Haligure yrasl Tpanenu.

3.32. Yepes TOUKY MepeceueHns MeMaH TPeyrob-
nuxa ABC napamnensno cropone AC npose-
J€HA IpsAMas, Nepecekarmas ctopousl AB
u BC B Toukax E u F coorsercreenno. Haii-
JUTE OTHONICHHE IIOMAAM TPEYrolbHU-
ka EBF x nnomanu rpeyronsauka ABC.

) Korpa caenanbl ypoku
MeTtoa ceveHUi

B HNpCAbLIOYIICM Hi:tp‘dl"p'd(i)c BbI I[MO3ZHAKOMILIHCH C MIOHATHECM CCUYCHHMA MHO-
F()I'p'dHHI/IKa M HAYATH }‘IHTLCH CTpUHTb CeueHUs. YMeHUE ﬂpaBHJ’IhHU CTP(’)]’ITI_:
CCUYCHHMA ITO3BOJIHCT KOPPCEKTHO H:;()ﬁpa}xzrrb El]l-!l"y'l'.)bl‘ H()JIYIIEUOIJ.LI/ICCH OpH I1c-
peceacHHN MH()I"()FPHHHI/IKOB M ILTOCKOCTEH. KP()MC TOTO, NOCTPOCHHUE CCHCHHA
MOMKET ABJAATLCH KIIOUOM K DCHICHHIO PATA CTCPCOMCTPHYUCCKHUX 34/1a4. l_lp(},:(c—
M(}HCTPHP}’CM CKA3dHHOC HA HPMMCPQX.

3apaya 1. Ha pébpax SA, SB u SC rpeyronpnoit nupammast SABC or-
METHIN COOTBETCTBEHHO Toukn A, B, u C,. U3sectHo, uro nupamsie AB n
A B, nepecexaorcs B Touke X, npamsie BC n B C, — B Ttouke Y, a npa-
mbie AC u A C| — B Touke Z. lokaxkure, uro Toukn X, ¥ u Z nexar Ha ox
HOI HpsMOIL.

Pewenue. Pacemorpum mnockoctu ABC u A B C, (puc. 3.44). [Nockonn-
Ky Touka X npusHamiexunt npamoid A B, To Touka X NpUHAIEKUT U IUIOCKO-
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cru A B, C,. Kpome Toro, Touka X NpuUHICKUAT npaMon AL, a sHauuTt, npu-
aurexur nrockoctn ABC. Takum obpasom, touka X NpHHAUICKUT NPAMO
nepeceuenus mwiockocreit A, B, C, u ABC. Ananoruuso 0Ka3blBaeTcs, 4To TOU-
ki Y n Z Taike npuHauiexaT npamod nepecevenus miockocreir A,B C, n
ABC. CnepoBarensto, touku X, Y u Z nexart Ha OAHOH NPpAMON. <

B'cl,ﬂ,i:l‘-l'd 1 TecHo cBs3aHa ¢ OAHHMM H3 BAYKHBIX M OUCHD IviHTL‘pCCHbIX pa:i,uc—
JOB rC()MCTpHH = (<Hp()CI(THBHUi;I [‘L‘OML‘TPI/ICI';I”. Eciu B mxoasHOM Kypcc recome-
TPHH OJHHUMH 13 IVITABHBLIX 0O BEKTOB H3IYUCHIA ABJIAIOTCH BCJIHYMHBIL (,EU'IHHDI 01>
PE3KOB, MEPLI YIIOB, ILTOIAAH MHOTOYTOJABHHUKOB H T. 1'[.), TO B Hp()CKTI/IBH()ﬁ
FCOMCTPHUH I'NIABHBIMH <<,II',(;‘I'/'ICTB}"'IO]J_'I,HMH JIULAMH» ABJIAKTCH IIPAMBIC H TOYKH HX
HCpCCC‘ICHMﬂ. Xi—lpaKT‘CprIM l'IpIdi\uICpUM YTBCPMACHHA HP()CI{THBH()I.;I reomMe-
TPHH ABJIACTCH TCOPEMA ,[[csapra.

® Teopema fesapra \
Ecan tpeyronbinkn ABC n A B C, pacnonoxeHbl Ha nno-
CKOCTH TaK, 4to npambie AA,, BB, u CC| nepecekawTcs B
0AHOWM TOYKE, TO TOYKHK nepeceyeHus npamoix ABu A B, BC
M B C, ACn A C, npuHagnexar o4HO#H NPAMOM.

O6paruTe BHHMAHNE, YTO €CJIM HA PHCYHOK 3.44 nocMoTpeTh Kak Ha Ia-

. " . " K e — ST T > 5

HHMETPHYECKHE pucyHOK (puc. 3.45), To on GyaeT wunocrpauueit teopemsl Je-
zapra.

Puc. 3.44 Puc. 3.45

3apaya 2. Touku M un K spasmores cepepunamu cropon AC u BC tpe-
yroapuuka ABC, a Touka S ne npunaprexut mrockocru ABC. B xakom orHo-
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HIEHUH INIOCKOCTD, IIpoXoasuias yepes npamyio AL u cepeanny orpeska SC, ae-
aur orpesku SM u SK (puc. 3.46)?

Puc. 3.46 Puc. 3.47
S S
N
L\’
L
= c
B K
M
A
Pewexue. Obosnauum uepea N cepeauny Puc. 3.48
orpeska SC U HOCTPOUM CEUCHHE ITHUPAMMJIBI
SKMC mnockoctsio ABN (puc. 3.47). Jlna storo 5

nposeném npambie AN u BN u coenunum touxn L
u P nepeceuenns 3TUX IPAMBIX COOTBETCTBEHHO €
pébpamu SM u SK. INoayuum tpeyronsuuk PNL,
apisomuiics ceuenueM. Iockonbky Touka M —
cepeauna croponnt AC, a touka N — cepeanna N
cropoust SC, To orpesku AN u SM apiasiorcs me-
muanamu Tpeyroiabanka ASC (puc. 3.48). IToaro-
MY TOYKa MX nepecedenus L gennt meanany SM B
otHomeHun 2 : 1, cumras ot Toukn 5. Orcioga nno- A
ayaaes, ato SL : LM = 2 : 1. AHanoruaHo JoKa3bl-
Baercs, uto SP: PK=2:1. «

3apaya 3. Touka X asnsercs cepepunoii pebpa AA, kydba ABCDA B, C D,.
B xakom otnomenun maockocrs XCD,| penmur pebpo AB?
PeweHune. Haiirém Touky nepeceuenus mwrockoctn XCD,| u npavoit AB
(puc. 3.49). Iycrs npsmaa D X nepecexaer npamyio DA s Touxe Y. Tpeyro-
uuk YAX nogo6en tpeyromsuuxy YDD, (puc. 3.50). Iosromy % = DﬂDl = %
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Iockonbky Touku ¥ n C NPUHAUICKAT IUIOCKOCTH CEYEHUsA, TO U npamaa YO
TAKIKE JCKUT B ILIOCKOCTH cedenust. ITyers npsvast YC nepecexaer npsimyio AB
B Touke Z. Touka Z NpUHAAIEKHUT IOCKOCTH ceueHus n npsamoiit AB, nostomy
TouKa Z ABAAETCH TOUKOH nepecedenus miockocru XCD, u npamoii AB. Ilo-

CKOMBKY TpeyrombHuk YAZ nogo6en tpeyroapuuky YDC (puc. 3.51), To
YA AZ 1

E == R = E i HU::IT()MY TOUKA Z ABAACTCH CCpC,-'J,HH(}I.»‘i CTOPOHBI AB, T. €. IL1O-

ckocts XCD,| pemar pedpo AB nononam. <

Puc. 3.49 Puc. 3.50 Puc. 3.51
D, Cy
AL B hr— | yoe b4 D
A0 T+
X ,-'f i ‘)& r,‘/ \““x. |
/ Di--d-JC et L1
A ~ i ) a1 D M‘x C
/ P B
H(// £

3agadya 4. Ha pédpax AB u BC 4eTnIpéxyroabHol HPH3MDI
ABCDA B,C D, ormernnn coorserctseHHo Toukn X n Y rak, uro 2AX = BX
n 4BY = BC. ITnockocts XYC,| nepecekaer pedpo AA, B Touke Z. Haliure ot-
pesok ZA |, ecin 6okoBoe peGpo npusMbl paBHO 6 cMm.

PeweHwue. Ilycrs npsmas C,Y nepecekaer npsmyio BB B Touke K
(puc. 3.52). Tlockonbky rtpeyronsuuk KBY nopoben tpeyromsuury KB, C,

5 KB _BY _1 sen: _ - ; .
(puc. 3.53), To KB, ~BC, 1 Wwmeem: KB, = KB + BB, = KB + 6. Toraa u3
KB 1 )
paBeHcTBa —— = — HaxoanM, yro KB = 2 cm. [Tockonbky Tpeyronbunk KBX no-
Ao, = KB BX KB
o " g E = L e e =
noben TpeyroasHuky ZAX (puc. 3.54), To 71 = AX 2. M3 paBeHcTBa A 2

Haxonum, uto ZA =1 cm. ITostomy ZA, =5 cm. <

Puc. 3.52 Puc. 3.53 Puc. 3.54
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(™ YnpaxHeHus

1.

Ha pé6pax AD, AC n CB rerpasapa DABC ormeuennt Touku M, Nu K
cootercreenno. IIpsampie NM n CD nepecekaiorcs B Touke X, a nps-
mbie NK u AB — B touke Y. Joxkaxure, aro npameie XK, MY u BD ne-
PECEKAIOTECS B OJHOM TOUKE.

Hokaxure, uro cepeaunn pédep AB, BC, CC,, C\D,, D A n A A xyba
ABCDA B,C D, nexar B OHOH IIOCKOCTH.

Ha pébpax AA, u BB, tpeyronsuoii npusmst ABCA B, C, ormetuiu co-
orercTBeHHo Touku X u Y tak, uro AX : XA, = BY : YB,. Jlokaxure,
uTo npaMas nepeceucnns mnockocreit XYC, n ABC napauensHa nps-
Mot AB.

Ha pédpax AB u AA | uersipéxyromsuoii npusmst ABCDA B, C D, orme-
T coorsercTBenno touku X u Y rak, uro AX = 2XB. ITocrpoiire ce-
ueHue npuamel mwiockocrsio XYC|. B kakom orHomennn Touka Y peaur
pedpo AA,, ecm nnockocts X YC| nepecekaer pebpo A D, B ero cepean-
He?

Yepes sepmmny A u cepeaunnt pébep A, D, n CC| xydba ABCDA B,C D,
nposean mwockocTs. [octpoiite ceuenne kyba 3TON IIOCKOCTBIO U Hali-
JAHUTE, B KAKOM OTHOIICHHMH IUIOCKOCTD ceueHus aeaut pebpo BC.

Touka K — cepenuna pebpa BC rerpasapa DABC. Yepea Touxy nepece-
yeHuss meauad rpanu ABD u cepeaunnr orpeskos AK n DK nposenn
IUIOCKOCTD. [TocTpoiite ceueHne nupaMuibl STOM IIOCKOCTBIO M HAWIUTE
PACCTOAHME MEKAY TOUKOM A M TOUKOI IEPECEUCHNs CEKYIICH ILIOCKOCTH

¢ npamoit AC, ecm AC = 12 cm.
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Utoru rnaebl 1

OCHOBHbIE AKCHOMbDI cTepeomMmeTpHH
Al. B nio60i NNOCKOCTH NPOCTPAHCTBA BbINONHAIOTCA BCEe aK-
CHMOMbI NNAHUMETPUM.
A2. Yepe3 no6Gble TpU TOYKK NPOCTPAHCTBA, He NPUHAANeXa-
uwue oAHON NPAMONA, NPOXOAUT NNOCKOCTL U MPUTOM TONbLKO
ofHa.
A3. Ecnu gBe TOYKM NPAMON NpPUHaANeXarT NNOCKOCTH, TO U
BCH NpAMan NPUHAANEXUT 3TON NNOCKOCTH.
A4. Ecnv pBe NNOCKOCTH UMEIOT 06LLYI0 TOYKY, TO OHU Nepece-
KalTCA NO NPAMOMN.

MnockocTte OHO3HA4YHO OonpejennaeTcH:
1) TpemMsa TOYKaMM, HE NIeKaW UMK Ha OQHOH NPAMOM;
2) npAMONA U HE NpUHaANeKalen el TOYKOWH;
3) ABYMA nepeceKalwmMMUca NpAMbIMH.

CeuyeHMe MHOrorpaHHMKa
Ecnu Bce o6uHMe TOMKM MHOrorpaHHMKa U Na0OCKOCTU o6Gpa3sy-
0T MHOTOyrojieHMK, TO 3TOT MHOroyrolbHMK Ha3bliBalT cevye-
HUeM MHoOrorpaHHMKa nAoCKOCTbH, a caMy NNOCKOCTE — Ce-
Hym,eﬁ NNOCKOCTbLIO.
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nasa 2. NapannenibHOCTb B NPOCTPAHCTBE

B 3Toil rnase Bbl y3HAETE O B3aUMHOM PaCrOIOMEHUU [ABYX
NpAMbIX, TPSMOM U MIOCKOCTH, ABYX NAOCKOCTEN B NpocTpaHcTaee. 03-
HaKoMWUTeCL C MpaBUnamMu, MO KOTOPbLIM M306paaloT NpoCTPaH-
CTBEHHbIE GUryphl HA NIOCKOCTU. MNonyuuTe NpeacTasneHue o npeood-
paszoBaHusx GUryp B NpocTpaHcTae.

§ 4. B3auMmHO€ pacnojoeHue ABYX NpAMbIX
B NPOCTPAHCTBE

M3 xypca mIaHuMeTpHU BbI 3HACTE, YTO JIBE NPAMBIC HABBIBAIOT IIEPECEeKa-
IOIUMUCSH, €CIM OHH MMEIOT TOJBKO OHY 061myio Touky. Takoe xe onpeaencuue
HEPECECKAK MMM HPAMBIM JAI0T U B CTEPCOMETPHH.

BaMm Taxme U3BECTHO, YTO JBE HPAMBIC HA3LIBAIOT IMAPA/UICILHBIMH, CCIH
OHHM HC IIepeceKaloTcd. MOKHO M 9TO OmpeeleHHe ICPCHECTH B CTEPEOMe-
TPHIO?

Ob6paruMca K pucyHKy 4.1, Ha KOTOpPOM M30-
Bpaxkén xky6 ABCDA B, C,\D,. Kaxaas u3 npambix
AB un AA| ue umeer c npamoit DC obmux Touex. B, &;
[Tpu sTom npsambie AB u DC nexar B oHON 110~
ckoctu — B wockoctn ABC, a npambie AA, u DC
HE JICKAT B OJHOM IUIOCKOCTH, T. €. HE CYIECTBYET

Puc. 4.1

INIOCKOCTH, np()xu,um_uci/i ‘JICPCH» ATH l'IpHI\-'ILIC. o C

Idror IIPUMCP MOKA3LIBACT, UTO B CTCPCOME- / / D
TPpHH 1A ABYX IIPAMBIX, HC HMCHOMIIHX ()ﬁ'I.LII’IX TO-
YK, BOIMOMKHBI JBa CJI)"-IBH B3aMMHOTO p&(_'l'[()ﬂ()}l{t‘-
HHA: HPHMLIC JICHAT B (},ElH()ir‘i IVIOCKOCTH M NpAMBIC HC JICHAT B [},{ZH()I‘K’I ILTIOCKO-
CTH. ,HJIH KaKI0ro u3 3THx Caydacs BBC}IE‘M C()()TB(_‘TCTB}’TOHJ,CC OIIpCACICHIC.

& onpepenenue -
[Be npsamble B NPOCTPaHCTBE Ha3bIBalOT NapannenbHbIMM,
€C/IU OHU NIeXKaT B O[IHOM NNOCKOCTU U He NepeceKaloTcs.

Ecan HPHMbIC a b l'.lal')ZUIJ]L‘JIbHLI, TO 3ANHCLIBAIOT: ” b

(& onpepenenue N
OBe npaAMble B NPOCTPAHCTBE Ha3bLIBAIOT CKPeLUBaIoWHMU-
CH, €eC/1IH OHM He nexaT B OAHOﬁ NMNOCKOCTMH.
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Hanpumep, na pucynke 4.1 npambie A8 u DC napauienbubie, a npambie
AA| u DC ckpemupaiomuecs.

Harasjnoe npeacraBieHne 0 NapauieabHbIX MPAMBIX JAI0T KOJIOHHBI 3/1a-
HudA, OpéesHa cpyba, kopaGeapnniit aec (puc. 4.2). Harmsanoe npeacrasnenue
O CKPCHMBAIOMMXCA MPAMBIX JAIOT TPOBOAA JUHUI ajeKTponepeaaqn (puc. 4.3),
Pa3IHYHDBIC SJICMECHTBI CTPOUTEIbHBIX KOHCTPYKIIHIL.

HEDOHENIR coo0l BpéeHa cpyba HopabGenbHblid nec fHHg
B Cankr-NeTepbypre aNexTponepenaqm

HMTak, cymecTByIOT TPHU BO3MOMKHOCTH B3AUMHOTO PACHOJIOKEHHA [BYX
HIPAMBIX B IPOCTPAHCTRE:

1) npsamMbie nepecexaoTes;

2) npAMBbIC MAPALICIBHDL;

3) npsMBIC CKPEIMBAIOTCS.

CxkasaHHOE WITIOCTPUPYET CXeMa, HPUBEACHHAA HA pucyHke 4.4,

Puc. 4.4

,Z[BC IIpAMDIC B IIPOCTPAHCTBE

i -

JICHKAT B U,E[H()i:l ILNIOCKOCTH CI{pCHJ,HBaI{)TCH
Hf‘:p['ECCKHI-OTCH HaszUIEJ’IthI




,Z[Ba ()TPCSKa HA3bIBAKOT HaPaJIJIeJIBHbIMH [ Puc. 4.5
(CKPCH.[I‘IBE!EO]]IHMHCH). CCJIHM OHH JICHKAT Hd l'IElpi:l..-‘I-

JEJIBHBIX (CKPENMBAIONMXCS) TPIMBIX. A B,
Hanpuwmep, pédpa AA, u BB, tpeyronbnoii .

upusmbt ABCA B C, (puc. 4.5) asasiorca napai-
AeabHbIMH, 4 péopa AC n BB — ckpemusaiomn-
MHMCH. A B

PaccMoTpuM HEKOTOpbBIE CBOHCTBA mapa-
JIe/IbHBIX MPSIMBIX. C

Teopema 4.1
Yepes gBe napannenbHbie NpAMble NPOXOAUT MIOCKOCTL M
NPUTOM TONLKO OfiHA.

JokazatenbcTBO

[lycte ganbl napawienabusie npameie @ u b. JIOKaxkes, UTO CyIECTBYET
CAMHCTBCHHAS IVIOCKOCTD O, Takad, utoa c o u b < o.

CyuiecTBOBaHHE ILUIOCKOCTH 0, IPOXOAALIEiT Yepes npsiMble @ u b, caeayer
13 ONPEACACHHA NAPWLICIbHDBIX ITPAMbIX.

Ecan npeamnonoxuTs, 4To CYIECTBYCT emé OHA INIOCKOCTE, IIPOXO/SIAs
uepes npsiMble @ 1 b, TO Yepes npsSMylo @ U HEKOTOPYIO TOUYKY HpsaMoii b oyayr
IPOXOJUTE [IB€ PA3MMYHBIC ILIOCKOCTH, UTO IPOTHBOPEUUT Teopeme 2.1. <

B § 2 6p1mn ykazanel Tpu crnocoda 3agaHua mwiockocTH. Teopemy 4.1 Mox-
HO PACCMATPHUBATL KAK €mé OJIUH CHOC06 3aJaHus IUIOCKOCTH — € ITOMOMIBIO
ABYX TIAPA/LTCIBHDIX IPAMBIX.

[Mycts Touka A He npuaaiesknt npsamoit @. CKOABKO CYIECTBYET IPSIMBIX,
HPOXOAIINX Yepe3 TOUKy A 1 napaiienpHeIx npaMoil @? B imanumerpun orset
Ha HTOT BONPOC COACPIKUTCH B AKCHOME MapasiensHoCTH npameix. M B crepeo-
METPHH 3TO YTBEPKACHHE TOXKE MOKHO ObUIO Obl IPHHATDL 3a akcuoMy. OfHAKO
B HAIICM KYPCC YK€ HAKOINMWIOCh HEMANO COACPKATCABHBLIX (QAaKTOB, MMO3BOJISAI0-
X BBIBECTH €TO B KAYECTBE CJICACTBHUA U3 JPYTUX HCTUHHBIX YTBCPKICHUIA.

\,

Teopema 4.2 N
Yepez TOYKy B NpocTpaHCTBE, He NpPUHagNeXalyw JaHHOM
NpAMON, NPOXOAUT NpAMaN, napannenbHas AaHHOW, U Npwu-
TOM TONbKO OfiHA.

JokazatenbcTBO
l__[}’CTb HAdHDbI HPHI\«IHH ¢ M TOUKA A, TAKHE, ITO A & . ﬂ()KH}KCM, qTO cyn_r,c—

CTBYeT eAuHCTBeHHAsA npamas b, takas, uro b | au A € b.
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[To Teopeme 2.1 cymiecrByeT €IMHCTBEHHAs1 IUIOCKOCTBL O, TaKasg, 4TO
Ae oomnaco (puc. 4.6).

[To akcuome Al B IIOCKOCTH O BBITOIHACTCH AKCHOMA HAPALICILHOCTH
npambix. Torga B immockoctn o uepes TouKy A MOXKHO HPOBECTH IPAMYIO, HIAPAT-
JAenapHylo npamoit a. Ha pucynke 4.6 ato npamas b.

AKCHMOMA HAPAUICHBHOCTH HPSAMBIX FAPAHTHPYET, UTO B ILIOCKOCTH O Ta-
Kast npsvast b exuncrsennas. OQHAKO CKA3aHHOE €IIE HE 03HAYACT, YTO B HPO-
CTPAHCTBE HET JAPYIHUX IPSAMBIX, HPOXOAAIINX Yepe3 TOUKY A M HapauiebHbIX
HIpPsIMOH @.

I[lycts cymectsyeT npsMas b, He NpUHAUIEKANAs TUIOCKOCTH O, TakKas,
uro A € b, u b, | a. Mapannensubie npambie b, U @ 3a3210T HEKOTOPYIO TLI0-
cxocts B. Iltockoct o u B npoxogsat depes npsimyio @ u touky A. Cregosarens-
HO, 110 Teopeme 2.1 »Tu mwiockocTu cosnaxaot. Orcoga noryyaem, uro b, c o
9TO HPOTUBOPEUNT CJCIAHHOMY HPEANOI0KEHUIO.

CnepoBarensHo, npsivasi b — euHcTBeHHas npsmasi, Takas, aro b || a n

Ae b «

YCeTaHOBUTD NapauICIbHOCTL JABYX IPAMDBIX, JCHKAIIHX B (),I!,H()ﬁ ILTOCKO-
CTH, MOXKHO C INOMOIIBI) M3BCCTHBIX BdM M3 KYPCa INTAHMMCTPHH ITPHU3HAKOB I1d-
pEUlJIL‘J'IbH()CTM ABYX ITPAMBIX. A Kak }’CTaHOBI/lTb, ABIAAKTCH JIH IBC l'Ip_‘.ElMI.nlt‘. CKpC-
L[.II-lB'clK)I.LII/IMI«lCﬂ? OTBETUTDL HA 3TOT BOTIIPOC MO3BOJHACT CJ'IC,I[}"I(HJJAH TC{]I_)L‘MH.

5

Tecpema 4.3 N

(NpM3HaK CKpelluBawLWmMXCca npaMbIx)
Ecnu oaHa U3 ABYX NpPAMbIX NEMUT B NNOCKOCTH, a Apyras
nepecekaeT 3Ty MNAOCKOCTb B TOYKe, He NpUHapnemallei
nepBoi NPAMOM, TO AaHHble NPAMbIe CKpeLwjMBaloLUecs.

[JoKazatenbcTBo
ITycThb IaHDI IIOCKOCTD O, ¥ ipsiMbie @ U b, Takue, wroacoun bNa =M,
upuuém M ¢ a (puc. 4.7). JlokaskeM, YTO NpsaMble @ U b CKPEIUBAIOMIHECH.

| Puc. 4.6 Puc. 4.7

A // \\\:w

y
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HpCﬂ,l‘l()ﬂ()}[{HM, 4TO IMIpAMbLIC a un b HC HABJIAKOTCHA CKPCHIHMBAKOIIMMICH.
Tor,&a OHH HPHHWC}KHT HCK()T(}p()I.;l ILTOCKOCTH B ITnockocTu o 1 B Hp()X‘.),EHT
‘ICpCS HPHMYI:() au T()'-lKY M, HC HPHHE),E[J'IC}KHLU,YE) IIpﬂM()i:l el. (:.-"IC,EI,()BaTCJIbH(),
1o TCUPCNIL‘ 2.1 T mIocKocTH COBIIAIAKOT. Takum Oﬁpi:tli[ll\'l, b C O, 4TO Hp()TH-
B()pC‘IHT }’CJI(}BH.I:() b ﬂ o= M [ZHC,I!,(}BBTCJ'II:-H(}, HpﬂMhIC M ;J ABJIAKOTCH CKp(_"
MIUBAIONIMIMHCH. <

Ha pucynke 4.8 pédpa AB u DC rerpasppa DABC apnaiorcs cKpemmsa-
wimumucs. Jeiicresurensno, npamas DC nepecekaer manockocts ABC B Tou-
ke C, ne npunaanexameit npamoii AB. CaepoBarensHo, 0 NPU3HAKY CKPENu-
BaIOMUXCs NpaMpix npsameie AB u DC sBiasioTes: CKpenuBaOmuMmcs.

3agayva. /lokaxkure, 4TO BCC NAPALICABHBIC TIPSAMBIC, IIEPECCKAIONIE JAH-
HYIO NIPAMYIO, JICKAT B OHOII Iw1ockocTn (puc. 4.9).

Pewenne. Ilycrh @ — oAHA M3 NAapa/LICAbHBIX HPSMBIX, [IEPECEKAOMNX
panHyio npamyio m. ITo teopeme 2.2 depes nepecexaonuecs NpaMbie @ 1 m
HPOXOJAUT €AHHCTBCHHA ILIOCKOCTD O (puc. 4.10). Hokaxem, uto mobas mps-
Mast, NAPALICIBHAA MPAMOH @ ¥ NCPCCCKAIOMAS IPAMYIO M, JICKUT B IUIOCKO-
CTH 0.

Pacemorpum npsiMyio b, napauiesbHyio OpsaMOd @ U IIEPECEKAIOIIYIO -
MYyIO M B HeKoTopoit Touke M (cm. puc. 4.10). ITpeanonoxum, uto npsamas b ve
OPUHAUICKIT IWIOCKOCTH 0. TTockonbky Touka M He mpuBHUICKNT NpsaMoil a,
TO [0 NPU3HAKY CKPEUMBAOIIIXCS IPAMBIX IPsMbIC b U @ SABAAIOTCSH CKPENBa-
OIMUMHUCH, 94To npoTuBopeunt yeaosuio b | a. CaepoBarensno, npsmas b npu-
HA/UIEKUT [LIOCKOCTH O, <

Puc. 4.8 Puc. 4.9 Puc. 4.10

D

’ sS4y

ond

1. Kakve gee npAmble B NPOCTPaHCTBE Ha3blBalOT NapannenbHbiMu?

2. Kakve gge npAmble B NPOCTPaHCTBE Ha3blBaloOT cKpelmBaloWmmmca?
3. Kakue cylecTBYIOT ciydyan pacrnonoXeHus NpsambiX B NpocTpaHcTee?
4. Kakuve fiBa OTpe3ka Ha3blBaloT NnapannesibHbIMU? CKpeLyBaowmmmnca?
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5. ChopmynupynTte Teopemy O MNNOCKOCTW, KOTOPYKO 3afjaloT ABe napan-
nefbHble NpsAMbIe.

6. ChopmynupynTe Teopemy O MpAMOM, MPoxoasdwWend Yyepes 3afaHHYIo
TOYKY NapannenbHo JaHHOW NPsAMO.

7. ChopmynupyinTe NpU3HaK CKpeLrBaloLMXCa NPAMbIX.

-
© N

4.1.

4.2,

4.3.

4.4,

YnpamHeHHnna

Han xy6 ABCDA B,C D, (puc. 4.11). Hazosute pédpa: 1) mapamiens-
Hple pebpy CD; 2) ckpemusaiomuecs ¢ peépom CD.

[TpuBeauTe TPUMEPDI, WUIIOCTPUPYIOINE [TOHATHE «CKPEIMUBAIOIIECS
HPAMBIC», UCHOIB3YH IIPEJAMETDI KIACCHON KOMHATBL

Hdana nmupamuga SABCD (puc. 4.12). Hazosure pé6pa nupaMujn, ckpe-
muBaloIuecs ¢ pebpom SA.

Han npamoyronsupiii napamtencnunes ABCDA B, C D, (puc. 4.13). Yka-
HKUTE B3AHMHOC PACIIOIOKCHUE TPAMBIX:

1) BCu A C; 3) BDu CC; 5) DC, n BB;

2) ABu C\D,; 4) AB,n DC,; 6) AA, n CC,.

Puc. 4.11 Puc. 4.12 Puc. 4.13

B, C, S

4.5.

4.6.

BepHo a1 yTBepkKACHHE!

1) aBe npsiMble, HE ABIAIOMUECCS TAPALICILHDI-
MI, UMEIOT OBIIYIO TOUKY;

2) aBe mpsMbIC, HE ABISIONUECH CKPENUBAIO-
IIMMUCSH, JEXKAT B OJHOH ILIOCKOCTH; B, C
3) ABe mpsMble, JIeKAMME B OJHOH IUIOCKOCTH, | !
HEPECEKAIOTCH; !
4) gaBe npsiMBbIC SBIAIOTCH CKPEHIMBAIOIMIMUCS, i i
€CJIHM OHU HE IIEPECeKAIT A U He n;tpa.ﬂﬂCﬂbeI? ,/g“""' C
Han xy6 ABCDA B,C D, (puc. 4.14). Joxa- A D
xurte, yro npambie AA, n BC cxpemusaio-
muecs. A

Puc. 4.14
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4.8.

00 \

4.9.

4.10.

4.11.

4.12.

4.13

.

4.14.

4.15

"

4.16.

Tpeyronbuuku AGC u ADB nexat B pasHbIX | Puc. 4.15
mrockocrax (puc. 4.15). Kakoso Bzaumnoe pac- |
nonoxenne npameix AD u BC? Otser 06o- D
CcHyHTE.

Yepes TOUKY, He JICKANYIO Ha NPAMONH @, mpo- C
BEJICHBI JIBC NPAMBIC, HE UMCIOIIHE OOMMX TO- A ’
ueK ¢ npAMol d. JJoKakuTe, 4To XoTs 6b1 0HA

M3 9TUX NPAMBIX M NpAMAas d ABJIAITCH CKpe-

HIABAIOLIMUCH,
[psamere a u b cxkpemusaomuecs. Touku A u B npuHajuiekar npsamoii a,
touku C n D — npamoit b. Kakoso B3anmuoe pacnonoxenue npsmprx AC
u BD? Otser obocnyiire.

IIpambre a u b napawteasanl. Toukn A n B npunauiexar npaMoit @, Tou-
xku C u D — npsmoit b. Kakoso B3anmuoe pacnonoxenue npsambix AC u
BD? Otset o6ocnyiire.

Kaxum mMokeT GbITh B3aUMHOE PACIOIOKeHne npsaMbIx b u ¢, ecin:

1) npsamble @ u b nepecekaTcs, a NPAMBIC @ U € TAPAUICIbHDL

2) upsamble @ U b napaulebHLL, 2 NPAMbIC @ M € CKPEIUBAIOINECS?
CKOJIBKO IUIOCKOCTEI MOTYT 3aJaBaTh TPU MONAPHO IMAPAUICAbHBIC IIPsi-
mpier CaenalTe pUCYHOK.

CKOJBKO IJIOCKOCTEH 3aa10T YeThIPE MOMAPHO MAPALICILHBIC TIPAMBIE,
HUKAKHE TPH M3 KOTOPBLIX HE JIeKAT B 0JHON mwrockocru? Chrenaiite pu-
CYHOK.

Konen A orpeaka AB npunayiexur miockoctu o. Yepes Touxy B u Tou-
ky C, npunauiexamyio orpesxky AB, nposejeHb! mapauiebHbIC IPSMbIE,
HMEPECEKAIONMUE IIOCKOCTD O B Toukax B, u €| cOOTBETCTBEHHO.

1) Joxkaxwure, uro Toukn A, B, u C| nexar Ha ogHOH IPAMOIL.

2) Haitnure orpesok BB,, ecim touka C — cepeauna orpeska AB wu
CC,=5cm.

3) Haiimure otpesok CC,, ectu AC: BC=3:4u BB, =28 owm.

Kowner C orpeska CD npunauiexut mwiockoctu B. Ha orpeske CD orme-
ueHa Touka E Tak, uro CE =6 cm, DE =9 cm. Hepes Touxn D u E npose-
JICHBI NAPALICTBLHBIE TPAMDIC, MEPECEKAIONHE MI0CKOCTL B B Toukax D,
u E| coorsercrsenno. Haijture orpesok DD, ecm EE, = 12 em.

Ha orpeske AB, He nepecexkaomeM miockocTs o, orMeuena Touka C Tax,
uro AC =4 cm, BC =8 cm. Yepes rouku A, B u C npoBeeHs! mapasuies-
HbIE MPsAMbIE, MePeceKalonue mIockocts o B Toukax A, B, u C| coorset-
CTBEHHO.

1) Jokaxure, 910 TOUKH AI, Bl u Cl JIEIKAT HA OJHOU NPAMOL.

2) Haiinnre orpesok A, C|, ecm B C, = 10 cm.
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4.17. Touka C — cepeauna orpeska AB, He nepecekanomero mwiockocTs . Ye-
pes Touxkn A, B u C npoBeaeHb! Napajie/IbHBIC IPAMBIC, IEPECEKAIONHE
IIOCKOCTD B B TOukax A,, B, n C,| coorsercreenno. Haiiqure orpesox
AA|, ecm BB, =18 em, CC, =15 cm.

4.18. Ilpsambie a, buc HEPECEKAIOT IIOCKOCTD 0L B TOYKAX A, B u C, ve nexammx
Ha 0HOI npsiMoit (puc. 4.16). ITpssmas b nepecexaer npsamyio @ B touxe D,
a npsMas ¢ — B Touke E. JIokwkure, 4To npsMblie H U € CKPEIUBAIOMINECCH.

4.19. UasecTHO, 4TO NPAMBIE d U b CKPENMBAIONAECS U IIPSMbIE buc CKpeuiu-
Bafompecs. MOMKHO M YTBEPAIATE, UTO HPAMbIC @ U € CKPEIUBAOIIEC?

4.20. Jlna npsMbIX HA INIOCKOCTH BEPHO YTBep:xaeHue: «Ecan npsavaa nepecexka-
€T OAHY U3 JABYX HAPAUICALHLIX HPAMBIX, TO OHA HEPECEKAeT M JPYTYIO
npsamyio». BepHo 1M 3TO yIBepPKACHUE /UM TPAMBIX B HPOCTPAHCTBE?

4.21. Touka M He NPUHALICKUT HU OJHON M3 CKPEIUBAIONINXCS IPAMBIX @ U
b. Mosxno 1 yepes Touky M npoBecT jBe npsiMble, KaxK/Aas U3 KOTOPbIX
GyAeT nepecekaTh U NpAMyIo d, U upsmyio b?

4.22. Touka M He NPUHYUICKUT HU OJHOH M3 MAPAUICIbHBIX HPAMBIX @ U b.
HasectHO, 4TO 9eped Touky M MOKHO NPOBECTH NPAMYIO, MEPECeKaio-
HIYIO KUKAYIO M3 npsaMbIX @ 1 b. Jlokasxure, 9ro npsmele @ u b u touka M
JICHKAT B OJHOH IUIOCKOCTH.

Y

® 4.23. Yepes xoHubl oTpe3ka AB, nepecexanmero mwiockocTh o, U €ro cepey-
ny C NpOBEICHDBI NAPAIEABLHBIC NPAMBIE, IEPECEKAIOINE IUIOCKOCTL O B
Toukax A, B, u C, coorsercrsenno (puc. 4.17). Haiipure orpesox CC,,
eccmu AA, =16 em, BB, =8 cm.

Puc. 4.16 Puc. 4.17

bl ¢ A
1
. i C
A (o8 B,
I} 1 AN I}
o .f 'J' \‘ 'i

v [N

4.24. Ha orpeske AB, nepecexaomem miockocrs o, ormedena touka C rax,
aro AC : BC =5 : 3. Uepes Toukn A, B u C nposejcHb! napaiieabHbIe
NPAMBIC, MEPECEKAIOMUE MIOCKOCTh o B Toukax A, B, u C| coorser-
creenno. Haitqure orpesok AA |, ecmn BB =10 cm, CC, = 4 cm u TOUKH
A n C nexar no pasibl¢ CTOPOHBI OT ILIOCKOCTH O

AN

=}
N
b
0
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4.25. Tpeyronbnuk ABC e umeer OOIMX TOYEK ¢ IVIOCKOCTBIO O OTpe3ox
BM — mepmnana tpeyroapunka ABC, Touka O — cepeanuna orpesxka BM.
Yepes toukn A, B, C, M u O nposejieHbl Napaie/ bHbIC IPAMBIE, IIEpe-
CEKAMUE IIOCKOCTh O B Toukax A, B, C;, M| u O, coorBercTBEHHO.

Haiigure orpesox BB,, ecmn AA =17 em, CC, = 13 cm, 00, = 12 cm.

e N
4.26. Bepumna A nmapawtenorpamma ABCD npuHauexuT wiockoctn o. Ye-
pe3 Bepmunbl B, C u D npoBecHb! MAPa/LUICIbHBIC IPAMbIE, IEPECEKAO-
mue IIOCKOCTb 0. B Toukax B, C, u D, coorsercrsenno. Haiiaure orpe-
sok CC,, ectu DD, =9 cm, BB, = 26 cm.
# .
0 YnpaxHeHus Ans noBTOpeHMa
4.27. Ilpsamas nepecekaer cropony AB Tpeyroasunka ABC B Touke M, a cro-
BM  BK
pony BC — B touxe K, Takux, uro = — . Jlokasxure, uro MK | AC.
/ MA  KC
4.28. Touka E — cepeauna megnannt BM rpeyronsauka ABC. Tpsamvas AE ne-
pecexaer cropony BC B touke K. Haitaure oTHOmEHNE, B KOTOPOM TOY-
ka K genur orpesok BC, cuntas ot BepmuHb B.
§ 5. MNapannenbHOCTb NPAMON U NNOCKOCTH
Bam yie 3HAKOMBL JIBA BO3BMOMKHBIX CAyYas B3AMMHOTLO PAaCIOIOKCHHS
OpAMON U IIOCKOCTH:
1) npamas NPUHAUIEKUT IIOCKOCTH, T. €. BCE i Y
. uc. 5.
TOUKH NPAMOIT ITPHHAIEKAT IUIOCKOCTH;
2) npaMas MepPeceKaeT ILUIOCKOCTh, T. €. Ips- B, &,
Mas UMECT C IUIOCKOCTBIO TOJABKO OAHY OOIIYIO TOUKY. A :
M B 1
IMoHATHO, YTO BO3MOXKEH W TPETHIH CIydail, T D,
KOIjia IpaMast U IVIOCKOCTh HE UMEIOT ODIHX TOYCK. i .
Hanpumep, npsaMas, cojep:kaias pedpo AIJB1 KyOa //‘“““ C
ABCDA B,C\D,, ne umeet 06muxX TOYEK € IIOCKO- AR D
cteio ABC (puc. 5.1).
(& onpepeneune Ay

npnmyio W NNOCKOCTb Ha3blBaKwT Napanie/lbHbiIMHW, €C/IKH OHH
HE UMEIOT O6LLUX TOUEK.

Ecau HPHMaH 1 IIOCKOCTE O MApLICALHBL, TO 3AIIMCBIBAKOT: 4 ” o Tax-
JKC HpHHHTU roBOpHuTL, 9TO HIpAMAA [ l'I'clpELﬂﬂC."IbHZ}. ILIOCKOCTH O, a ILIO-
CKOCTB O ﬂapM'ICJIbHa HPHM()I‘;I .
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Harnsynoe npegcrasnenue 0 OpaMoH, NapaUIeJbHOH ITIOCKOCTH, AAIOT
HEKOTOPBIC CIIOPTHBHBIC CHAPHLI OPYChA M NEPCKIAUMHA TAPAICIBHDI TLI0-
ckocty noia (puc. 5.2). Jpyroi npumep gaét BogocrouHas Tpyba: oHa mapa-
JeIbHA TIOCKOCTH cTeHb! (puc. 5.3).

BpIACHATL ¢ NOMONILIO ONPEAENICHUSA, ABJIAITCA JM JAHHBIC NPAMad U
IVIOCKOCTh NAPA/UICIBHBIMH, 3aTpygHUTenbHO. Topasno sdggekTuBHee Moab3o-
BATHCH CACAYIOMIEH TEOPEMOI.

,

Teopema 5.1 N

(Npu3Hak napannenbHOCTU NPAMOIR KU NJIOCKOCTH)
Ecnu npaman, He nNpuHaanexawan AaHHOW NMOCKOCTH, Na-
pannenbHa KaKoi-nM6o nNpaMoi, Nexauleid B 3TOW NNOCKO-
CTH, TO JaHHaAA NpAMan napannesbHa caMoi MNIOCKOCTH.

[JoKazatenbcTBo
[TycTh npsiMas @, He NPUHAUIEKAAA UIOCKOCTH O, U IIpsMasi b, IpuHaj-
JeKAMAs MIOCKOCTH O, TaKOBbI, uTo a | b. Jlokaxem, uro a | o.
IIpeanonoxum, 9To nps-
Mas @ HePeceKaeT IIOCKOCTh O Puc. 5.4
B HeKOTOpOil Touke M (puc. 5.4).
Ecom M € b, To npavere a n b

a
GyAyT NEepeceKaouuMICcH, YTO L
npotuBopeunt yeaosuio @ || b. 7
Ecm M ¢ b, to no npusnaxy A
: g M
CKPEUMBAIOMUXCH TPAMBIX TIPSt & b

Mble @ u b OyAyT CKPEMMBAIONIH-
MHCHA, YTO TAKKC NPOTHBOPCYUT
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yeaosmuio a || b. CnegoBaTenbHo, NpsaMas @ HE MOKET IEPECEKATh IVIOCKOCTD O.
Taxum obpasom, a || o. <

Ha pucynke 5.1 npambie A B, u AB copepxar NpoTHBOIONOAKHBIE CTOPO-
ub! kBajapata ABB A,. 9tn npamble napanrensant. [Tockonsky AB < ABC, to
1O NPU3HAKY NAPAUICABHOCTH NPAMO 1 mockoctu A, B, | ABC.

OTpes3ok HA3BIBAIOT HAPAUIETbHBIM IUTOCKOCTH, CCIM OH HPUHAIEKUT
npsAMOil, napaaienbHoi aToil miockocru. Hanpumep, pebpo AB xyba napain-
aeabHo wiockoetu CDD, (em. puc. 5.1).

Bbl ymeeTe yeTaHABIMBATEL MAPALIEALHOCTD JABYX IIPAMBIX € TOMOMIBIO Te-
OPEM-TIPU3HAKOB, M3BECTHLIX M3 IUIAHUMeTpuu. PaceMorpum teopeMbr, omm-
CBIBAIONIME JOCTATOUHDIC YCIOBHS MMAPALICILHOCTH JBYX HPAMBIX B IIPOCTPAH-
CTBe.

(& Teopema 5.2 N
Ecnu nnocKocTb NPOXOAMT Yepes JaHHYK Npamylo, napan-
NenbHY0 APYroi NAOCKOCTH, U NepeceKaeT 3Ty MNOCKOCTb,
TO NpAMan nepeceYyeHUs NNOCKOCTel napannenbHa faHHOM
MpAMOM.

[Jokazarenbcreo

ITycTs gaHbI OpsAMas @ U IIOCKOCTH O U Puc. 5.5
B, rakue,uroa | o, ac P, BN o =b (puc. 5.5).
Joxkaxkem, uro a || b.

IIpsamble @ n b nexar B OfHON ILTOCKO-
CcTH. 3HAYUT, OHH WIN NECPECEKAITCH, WIN Ia-
pautennpunl. Ecmn npavasa a nepecexkaer nps-
b
o

Myio D, To oHa TakKe OyleT nepecekarb IUo-
CKOCTB O, 9TO HPOTUBOPEUUT YCIOBHIO @ | o
CrepoBarenbHo, upsMsie @ n b He nepeceka-
ores, T.e.a | b. «

(& cneacremne
Ecnu npamas napannenbHa NJA0CKOCTH, TO B 3TOM NNOCKOCTH
cyluecTsyeT npsamMas, napannenbHas AaHHOM NPAMON.

,Z[()KH}KI/ITL‘ ATO CICJCTBHE CAMOCTOATCIALHO.

(& Teopema 5.3 N
Ecnu yepes Kaxaylo M3 ABYX napannenbHbiX NpsMbIX NpoBe-
NeHa MJI0OCKOCTb, MPUYEM 3TU N/IOCKOCTH NepeceKaloTcs no
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npaAMoM, OTIMHHOM OT ABYX [aHHLIX, TO 3Ta nNpaAmMmas napan-
nenbHa KaX<oi U3 ABYX AaHHbIX NPAMbIX.

[okasatenbcrso

[ycts gans! npambie @ v b u wiockocrn o u B, takue, uro a || b, a c «,
bcP, aNP=c (puc. 5.6). Dokaxkem, uto a | cu b || c.

[Mockonsky a | & w b c P, To 10 npuU3HAKY HAPAUICIBLHOCTH HPAMOI 1
IUIOCKOCTH moaydaeM, 4to @ | . Yepes npsamyio @ npoxoanuT IIOCKOCTS O, I1¢-
pecekanomas mwiockocTs B no npamoii ¢. Torga no teopeme 5.2 noayuaeM, 410
a | c¢. Auanoruuno goxaseiBacrcs, uro b || c. <

T

A,

Teopema 5.4 e

[ee npamble, napannenHblie TpeTbel NpAMON, napannenb-
Hbl MeXay cOGO.

JoKkasarenbcreo

[Myctsb gansl Tpu npsamele @, b u ¢, takne, uro @ || ¢ u b || ¢. Jokaxkem, uto
al b.

Cryuail, Korja npsmslie @, b n ¢ 1exar B OAHON IIOCKOCTH, PACCMOTPEH B
wiaHuMeTpun. [Ipearnonoxum Teneps, YTo 3TH HPAMbIC HE JIEKAT B OJHOI ILI0-
CKOCTH.

BriGepem Ha npsimoit @ nponasonbHyio Touky M. Yepea npsamyio b n Tou-
Ky M npoBeiéMm ILIOCKOCTL O, a uepes npsiMyio ¢ U Touky M mpoBeaém 1io-
ckocts B (puc. 5.7). Tyers a1 p = a,. Tlockonsky b || ¢, To mo reopeme 5.3 no-
ayaaem, uro b || @, u c | a,. Torga uepes rouxy M npoxopsr ase npsmble @ u d,
napaieiabusle npamoil ¢. CaepoBaTebHO, NIPAMbIE d U @) COBINAJIAIOT. 3HAUUT,
al b.«

Puc. 5.6 Puc. 5.7
B b B ¢
C M —__._-""" el
o-""f.l:—_
o “ o b

3aga‘la 1. ,Z[()Kll}l{H.TC., UTO CCIM HpHMELH I'Iiélpa_?'IJ"ICJ'IbHi:t Ka)l:c,‘_'l,(}i/'l M3 JIBYX [1C-
pcccxamr.unxca HJI()CK()CTCI‘/,I. TO OHA HH.P}]JIIICJ'HJH}.I HPHM()ﬁ HX HCPCECHCHHH.
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PeweHune. n}’(_"'l"b AaHbl OpAMast d 1 ILTOCKOCTH Puc. 5.8
ouP, takue, uroa | o, a |l B, a NP = b (puc. 5.8).
Jokaskem, uto a | 6. B

[To caegcrBuio u3 TeopeMst 5.2 B INIOCKOCTAX
0. 1  HAIAYTCSl COOTBETCTBEHHO TAKHE MPSAMbIC M U
n,arom | @ u n || @. Ecin xors 661 oaHa M3 HPAMBIX b T
M WK 1 COBHAJACT ¢ npsaMoit b, To 3ajava penieHa.
Ecim xagas M3 OpsMbIX 717 M 1 OTJIHYMHA OT Ips-
Moii b, To no teopeme 5.4 nonyuaewm, uro m || n.

Bocnoassosasmuck Teopemoii 5.3, npuxoanm <2
k BoiBoay, uto b | n. Ho n || a, caeposarensno, \

al b.«

3apaya 2. [Tocrpoiire ceuenne Tpeyronbuoi npusmst ABCA, B, C, wno-
CKOCTBIO, npoxoasameil yepea pebpo AC ocHosanus u touky M, npunasiexa-
myio pedpy A B, apyroro ocHOBaHMS.

Pewerre. Cexymas mw1ockocTb U mw1ockocts A B, C, umeoT odmyn Toyu-
Ky M, ciegoBatennHo, OHE HEPECEKAITCS 10 HNPAMOH, MPOXOJAIICH Yepe3 TOY-
ky M (puc. 5.9).

[Mockoneky uernipéxyronbuuk AA C,C — napauiieiorpamm, TO Tps-
masi AC mapamensna npamoit A, C,. Crepopatensno, AC [ AB,C,. Torja no
Teopeme 5.2 cexymas m10ckocTh nepecekaer mwiockocts A B C| no npamoii, na-
panneasnoi npamoit AC.

B nockoctu A B, C, uepes touky M npoBeséM npaMyio, NapauieabHyo
npamoit A, C, (em. puc. 5.9). ITycrs sta npsamas nepecekaer pebpo B, C| B Tou-
ke N. Ilo Teopeme 5.4 nomnysaem, uro MN | AC. Torma YETBIPEXYTOMBHUK
AMNC — nckomoe ceueHue. <

Puc. 5.9 Puc. 5.10 Puc. 5.11
D D
M N M N
A B A B
P P
[ &




3apaya 3. llocrponre ceuenue terpasgapa LADBC NaI0CKOCTBIO, NPOXO/I-
meit gepes cepegunnt M u N coorsercrsenno pébep AD u BD un touky P, npu-
Hajurexanyio peopy BC.
Pewenune. Coegunnm toukn M u N (puc. 5.10). ITockonnky orpesok
MN — cpepnsa mnnus tpeyroabunka ADB, to MN | AB. Cnegosarennno,
MN | ABC.
ITo Teopeme 5.2 cexymast IWIOCKOCTD nepecexaet mwiockocts ABC no mpsi-
MO, mapaiieasHoit npsamoit MN, npudém sta npsMas HPOXOAUT HYePe3 TOU-
ky P. IIposeaém uepes touky P npsmyio, mapamtensnyio npsamoit MN. Ilycrs
K — rouka nepeceuenuss npopeAéHHO npaMoii co croponoit AC (puc. 5.11).
Yerpipéxyronsuuk KMNP — uckomoe ceuenue. <
?
“ 1. B KakoM cny4ae NpaMylo W MIoCKOCTb HasblBalOT NapannensHbiMu?
2. ChopmynupyiTe NpuUsHak napannenbHOCTH NPAMON U MNOCKOCTU.
3. KakoW oTpe3oK Ha3blBaloT NapannenbHbiM NNockocT?
4. ChopmynvpynTe TEOPEMbI, OMUCLIBAIOWMWE [AOCTAaTOYHbIE YCNOBUSA MNa-
pannenbHOCTU ABYX MPSAMbIX B MPOCTPaHCTBE.

-
[GIAN

- 5 YnpaxHenuns L

5.1. Ykaxure cpegd OKPYKAIONUX HPEJIMETOB MOACIH IUIOCKOCTH H HMapa-
JeNbHOH el npaMoil.

5.2, Jau xy6 ABCDA B ,C\D, (puc. 5.12). [l1ockocTaM Kakux rpaHeii kyba
napawensao peépo: 1) AD; 2) C D; 3) BB ?

5.3.  Jan npsamoyronsupiii napatenenunen ABCDA B, C, D, (puc. 5.13), Tou-
xu Eu F— cepeaunnt pédep CC, u DD, cooTBeTCTBEHHO. 3anummre rpa-
HU TAPAUICICTUIEA, KOTOPbIM Napamwrenbha npsmas: 1) AB; 2) CC;

3) AC; 4) EF.
Puc. 5.12 Puc. 5.13
B, C, B, C,
i 1
i 1
AI I Dl Al H DI E
i i F
;| T, i c
A% D A< D

5.4. Ilpamaa a napamuienbHa WIOCKOCTH ¢. Bepro mm yreepsxacnue, 9To nps-
Mas @ HapaLIe/bHa 060 NPAMOM, IeKaMEH B ILIOCKOCTH OF
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5.5. Jlanspi npameie @ u b u maockocts . Bepno nm yreepixgenne:
Decmaloubl| o roal b;
Necnmualbubl o roal o
Neemalbubco toal oz
5.6. Ilpamaa d ¥ IOCKOCTDL O HAPALIEIbHBI IPAMOL b. KakuM MoOkeT 6bITh
B3AHMHOC PACIIOJIOKCHUC MPAMOM d U IJIOCKOCTH OfF
5.7. Ilpsimble a n b nepecexaoTes, a IVIOCKOCTD O Napa/uieIbHa npsaMoit a. Ka-
KHUM MOKET ObITh B3aUMHOE PACIOJIONKeHHe npsMoit b n wiockocrn oF
5.8. Bepmmnrwl E u F npasunsnoro mecrnyronsanka ABCDEF nexar B mwio-
CKOCTH O, OTAUYHOH OT IVIOCKOCTH MECTUYroabHuka (puc. 5.14). Kakoso
B3AMMHOE PACIOIOXKEHUE WI0cKocTu o u npamoin: 1) BC; 2) AB; 3) BD;
4) AD?
5.9. Touku M u K — cepepunnt coorserctsenno cropod AB u BC tpeyronn-
uuka ABC. Touka D ne npunaurexnt mrockoctn ABC. Jlokaxknre, 4To
MK | ADC.
Touxu E u F — cepeannsl coorBeTcTBeHHO 60KOBLIX cTopon AB u CD
tpaneiun ABCD. Ipsamas EF n1eXuT B ILIOCKOCTH O, OTIMYHOH OT IUIO-
ckoctH Tpanenuu. Jokaxure, uro npsmoie AD n BC napaiiensHsl mw10-
CKOCTH (L.
5.11. Orpesxu BC nu AD — ocnoBanus tpaneunn ABCD. Tpeyronsuuk BMC
u rpanenus ABCD ne nexar B ognoit miockocru (puc. 5.15). Touka £ —
cepeauna otpeska BM, Touka F — cepepuna orpeska CM. JlJokaxuTe, 9To

5.10

EF || AD.
Puc. 5.14 Puc. 5.15
o
E/_\F
D A
C B

5.12. Mapannenorpammpt ABCD nu AMKD ue nexar B OZHOH IUIOCKOCTH
(puc. 5.16). Joxaxure, uro dgerpipéxyronbuuk BMKC — napamreno-
rpam.

08 X :

5.13. [Trockocts o, mapauteapHas cropore AC tpeyronbuuka ABC, nepeceka-
er croponnt AB u BC B Toukax A, u C, coorsercteenHo (puc. 5.17).
Haiigure orpesox A, C, ecmm AC=18cmn AA : A B=17:5.
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Puc. 5.16 Puc. 5.17

.y : /\

c
L~ o
D

5.14.

5.15.

5.16.

5.17.

5.18.

5.19.

ITrockocTs o, napamiensHas cropone AB Tpeyronasauka ABC, nepeceka-
et croponsl AC u BC B Toukax E n F coorercreenno. Haliiure oTHome-
nue AE : EC, ecoun CF: CB=3:11,

Bepumner A u C tpeyromsunka ABC npuxagiexar m1oCKOCTH 0, a Bep-
muna B He npuHaiekuT a10i mrockoctu. Ha croponax AB n BC orme-
YeHbI COOTBEeTCTBEHHO TOukH E u F tax, uro BA : BE = BC : BF. Jloka-
xure, uTo npamas EF mapawienbHa mI10CKOCTH (L

Touka M — cepeanna cropount AB rtpeyromunka ABC. TLiockocrs o
HPOXOAUT uepes Touky M napamiensHo npsmoit AC u nepecekaer cTopo-
Hy BC B touke K. Jokaxure, uto Touka K — cepeguna croponnt BC.
Hatianre mromais yeteipéxyronsuuka AMKC, ecan miomans Tpeyrob-
nuka ABC pasna 28 e

Ha pe6pe CC, npamoyroasHoro napauenenunega ABCDA B, C\D, or-
meTuau Touky M (puc. 5.18). ITocTpoiiTe MMHMIO NepecedeHus MIOCKO-
creit: 1) ADM n BB, C; 2) AA M u DCC,.

Ha pebpe A, B, npamoyroasnoro napamuienenunega ABCDA,B,C D, or-
et touxky K (puc. 5.19). Iocrpoiite muHMio nepecedeHus II0CKO-
creit: 1) CC,Ku ABB; 2) CDK n ABB,.

Touka M — cepegnna pebpa DC rerpasapa DABC (puc. 5.20). Ioctpoit-

TC CCUCHHC T(‘.‘Tpa{"),ﬂ,p'd ILTOCKOCTBH), Hp()X(),I[HULCﬁ ‘ICI)L’B T(}‘IK}’ M n na-

Puc. 5.18 Puc. 5.19 Puc. 5.20
B, C B, C D
1 L K 1 : M
I 3 Bl A C
,z’ """" = C ,z“ ““““ 7 C
- D A~ D B
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5.20.

5.21.

5.22.

pamnensnon npambim AL u Bl). Beraucaure maomaib ce4eHus, ecau
Kax1oe pebpo TeTpasjpa paBHo a.

Touka E — cepeauna pebpa AD rerpasapa DABC (puc. 5.21). Tlocrpoii-
TE CEUCHHE TETPadApa IUIOCKOCTLIO, NPOXodameil yepes Toukn B u £ n
napawtensaoit npamoit AC. Borancanre nepuMeTp ceHMeHns, €Cin KaKioe
pedpo Terpasapa pasHo 4 cMm.

Touka M npunamnexut pebpy AA, npusmet ABCA B, C| (puc. 5.22). Tlo-
CTPOHTE CEHMCHNE MPU3MBI ILIOCKOCTEIO, MPOXOAAmeH yepes Toukn M u
C, u nmapawiensHoit npamoii AB.

Touxn E n F — cepeaunnr coorsetcTBeHHO pédbep AB n BC kyb6a
ABCDA B,C\D, (puc. 5.23). Tlocrpoiite ceuenue Kyda IUIOCKOCTBHIO,
npoxopsameit yepes Toukn E u F u mapauensnoii npamoit DD|. Berunc-
JIUTE NEPUMETP CCUYCHUS, €CI pebpo Kyba paBHO a.

Puc. 5.21 Puc. 5.22 Puc. 5.23

D, B, G

o)
o T
i~

2 |

N

B

5.23.

5.24.

5.25.
5.26.

5.27.

? 5.28.

Hdan rerpasap DABC. ITrockocts 0 npoxoaur depes npamyio CD u ma-
patensua npamoit AB. Tlocrpoiite IMHNIO HepecedeHns IWIOCKOCTH O 1
mnockoctn ABC.

Touka M ne nmpuHuIeKNT WIockocTn mapaulerorpamva ABCD. Tlo-
cTpofiTe TMHIIO nepecedeHus mwiockocreit AMB n CMD.

Toukn E, F, M u K — cepeuHnl coOTBeTCTBEHHO pédbep AB, BC, AD u
CD rerpasgpa DABC. Jokaxute, uro orpeskun M u KE nepecexaoTcs
U TOUKOH IepecedeHus JesTCs MOMOIAM.

[psiMast @ NTPUHAUIEIKAT IUIOCKOCTH O, npsmas b — mnockocru P, nps-
Masl € — JIMHUS TIepecedenns mwiockocreit o u . Jlokaxure, 4To ecan mnps-
Masl € He TepecekaeT HU OfHy u3 npameix a n b, to a | b.

IMpamas a napanzensua mwiockocru 0. Yepes rouky M, nexamyio B mwio-
CKOCTH 0, HPOBECHA npsivas b, napawieabHas npamoi a. Jlokaxure, 9410
npsaMasi b 1€KNAT B ILIOCKOCTH O

Jokaxure, 4TO Yepes KaMAYIO U3 JABYX CKPEIMBAIOIUIXCH HPAMBIX IPOXO0-
JUT IVIOCKOCTD, Hapa/LIeAbHAsA APYTOil NPAMOH, M HPHTOM TOJIBKO OJHA.
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5.29. /lokasxkuTe, 4TO €C/IH JBE JAHHDbIC NEPECEKAIHMECH INOCKOCTH TePeceKa-
10T TPETBIO IUIOCKOCTD 10 MAPAUICILHBIM IIPAMBIM, TO JHHUSA IIepecede-
HUA JAHHBIX IJIOCKOCTCH MAPALICIBHA 3TOH TPETHEH IUIOCKOCTH.

5.30. [Tocrpoiire ceuenne npamoyroabHoro napauienenunega ABCDA B, C D,
IUIOCKOCTBIO, Npoxojsameit yepes cepeaunnt pédep AB, CD u AA,. Hait-
aurte nepuMetp cedennd, ecmn AB =10 em, AD =17 ecm, AA| =24 om.

5.31. Ha pebope BC rterpasapa DABC ormernnn Ttouxky £ Tak, «9TO
BE : EC = 2 : 1. ITocTpoliTe cedeHne TETpasjpa IIOCKOCTBIO, TPOXOIs-
et uepes Touky £ napamwrensto npsMeim AB u CD. Hailigure nepumerp
ceueHud, ecin AB =18 cm, CD =12 em.

5.32. Ha péodpax AD u BC rerpasapa DABC orMeTwin COOTBETCTBEHHO TOU-
ku M u K (puc. 5.24). [TocrpoiiTe ceuenune TeTpasapa IIOCKOCTLIO, TPO-
xosimieit uepes npsmyio MK mapannensuo npamoit CD.

5.22. Ha pébpax AD n BC rerpasppa DABC ormeTnim cOOTBETCTBEHHO TOY-
xu M u K (puc. 5.24). [Tocrpoiite ceyenme TeTpasgpa IIOCKOCTBIO, HPO-
xopsmeit gepes npamyio MK mapamensuo npamoit AB.

5.34. Ha pé6pax AB u C, D npamoyronssoro napauienenunega ABCDA B, C D,
otMeTin coorsercrseHHo Toukn M u K. TTocrpoiiTe nuHUIO nepecede-
uus mwiockocreit AA K u DD M. KakoBo B3auMHOE PacroNOXEHHE TIO-
CTPOCHHOH TPAMONH K NPAMOL A/ll?

5.35. Ha pebpe BB, npsamoyronsnoro napamutenenunena ABCDA, B, C D, or-
mernwan Toukn E u F (puc. 5.25). ITocTpoiiTe tMHMIO nepeceveHns Iwio-

ckocreit AFD n A1ED1'

Puc. 5.24 | Puc. 5.25
B 3
D 1 : Cy
M A, ! D,
1
trF
A (8 11;
Y C
~B
B & vl
A D

5.36. Touku E u F — cepeaunnl cootBeTcTBeHHO pébep AD n CD kyba
ABCDA,B,C D,. Tlocrpoiite ceuenue Kyda IIOCKOCTBIO, HPOXOAAIICEH
yepes npamyo EF napaniensno npsamoii B D.

5.37. Touka M — cepepuna pebpa CC| xyba ABCDA B, C,D,. Tlocrpoiite ce-
yeHue Kyda IUIOCKOCTRIO, Npoxojameil yepea Touku D n M mapaireasHo

npamoit AC|.
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TN :
5.38. Touku M, N u K npunauiexar coorserctsenno rpauam AA C C,
AA BB n BB,C,C npnamet ABCA B,C, (puc. 5.26). I[Tocrpoiite ceve-
HHE MPU3MBI IT0CKOCTBI0 MNK.
5.39. Ocnosanuem nupamuant SABCDE apnsierca natuyronsHuk ABCDE. Ha
pébpax SE n SD ormerwin coorsercrBeHHO Toukn M u N (puc. 5.27).

SM SN ”
I/I(-]BL‘CTH[}, qTO S‘E = S,D v HOCTp()HTC CCUCHHMOC l'IIf!pElMH,B,Ll ILITOCKO-
cTio BMN. : =
‘ Puc. 5.26 Puc. 5.27
S,
N
B D
A E

) YnpaxHeHus ans NOBTOPEHMUSA \_

5.40. Ocnopanna tpaneuun pasHbl 12 cv u 18 cm, a ogna u3 guaronamei —

20 cm. Haitanre oTpe3kn, Ha KOTOPBIC TOYKA IICPECCUYCHHA JUArOHAICH
TPanenuy Je/JUT JAHHYIO JUATOHAID,

5.41. BokoBbIe CTOPOHDBI NPAMOYTOJLHON TPANIEIMHM OTHOCATCA Kak 3 : 5, a paa-
HOCTBL OCHOBaHHII paBHa 16 cy. Haitnure mromanb tpanernu, ecan e
MEHBIIAA JUATOHANDL paBHA 13 cM.

§ 6. MNapannenbHOCTb NMNJIOCKOCTEN

PaCCMOTPMM BOMpOocC O BO3MOMKHOM B3aMMHOM

Puc. 6.1
PACIIOIOKEHIH JIBYX ILIOCKOCTEI.

Bo1 3aHaere, UTO ABE IJIOCKOCTH MOIYT MUMETh A, D,
obmue Touku, T. €. nepecekarscs. IlousaTHO, YTO w
ABE ILIOCKOCTH MOTYT H He UMeThb 06mux rouek. Ha-
npumep, miockoctu ABC u A, B C|, coaepxamme
OCHOBAHHUA IPHU3MBI, HE HMCIOT OOMHMX TOYCK A D
(puc. 6.1).

B C
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G‘J Onpepgenexue h*

[Be NnocKOCTHM Ha3biBaKOT napannenbHbiMn, €Clin OHHU He
MMEIOT 06 MX TOYEK.

Ecan mockocru o u MAPAAICIBHDI, TO 3AIHCDLIBAIOT O f B. Taixke npu-
HATO TOBOPHTB, YTO ILIOCKOCTE O IApaUIelbHa IJIOCKOCTH B wm mrockocts B
HapauleabHa IWIOCKOCTH (.

Harasanoe npejcTapieHle 0 NapalleibHbIX ILIOCKOCTAX AAIOT MOTOJI0K U
10J1 KOMHATBI; HOBEPXHOCTL BOJBI, HAIUTON B aKBAPUYM, U €ro JHo (puc. 6.2).

Puc. 6.2

M3 onpeaesneHns NapauIeIbHBIX IUIOCKOCTCH CJIEAyeT, 9TO aobéas nps-
Masi, pexeauias 6 00Hot U3 08YX NAPALIETBHBIX NAOCKOCMEL, Napaiileib-
Ha Opyzot naockocmit. JIoOKaKuTe 3T0 YTBEPKIACHHE CAMOCTOATEILHO.

B Tex cayuasx, Korjga Hallo BBIACHUTD, ABIAIOTCA JIH ABE IMIOCKOCTH ITApal-
JEILHBIMH, YAOOHO NOIL3OBATLCA CACAYIOUICH TCOPEMOL.

Teopema 6.1 L
(Npu3Hak napannensHOCTH ABYX NJIOCKOCTEMN)
Ecnu ABe nepeceKalwuuecsa npamMbie OAHOFI MNMNOCKOCTHU COOT-
BETCTBEHHO nNapanneibHbl ABYM NPpAMBIM npyroii NMMNOCKOCTH,

TO 3TH MJIOCKOCTH NapannenbHbl.

[JokazarenbCcTBo Puc. 6.3

IlycTh jJaHbl HEepeceKkaiinmuecs
HpHMbIlf: a b, HPMHE],E[JIC}RZHJJ;PIC 110~
CKOCTH O, ¥ IIPsIMBIE &, 1 b], HPUHA-
JAeKAMMCE IJTOCKOCTH 0{1, TAKHE, YTO
a |l a un b | bl. Joxasxkem, aro o | o,

HPG,ELH(}J‘I()}KHM, YTO ILIOCKO-

CTH O M U.l HCPBCCKH.I:()TCH. H}’CTL

o ﬂal =¢ (puc. 6.3).
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[Mockonbky @ || a, n a, C o
mwockoctu a | o,

|» TO IO MPU3HAKY NAPALIEILHOCTU NPAMON U

Yepes npamyo @ TpoXoJuT IJIOCKOCTE O, KOTOPad NEePECeKaeT IUIOCKOCTD
0, no npamoii ¢. Toraa no Teopeme 5.2 nonyvaem, 4to d [| c. Ananormuano MOXK-
HO JoKazaTh, uro b || c.

[Momyumin, 9TO B IVIOCKOCTH 0L KAXKIAA U3 JBYX HCPECCKAIOMMXCS TPAMbBIX
a u b mapauiesbHA OPSAMOIL €. A 3TO IPOTUBOPEUUT AKCHOME [APALIECILHOCTH
npaMbix. Ce0BaTenbHOo, MPEAHOI0KEeHUE O TOM, YTO IUIOCKOCTH O U 0, Tiepe-
CeKaloTCsd, ARNAeTca HeBepHbIM. HMTak, o I o,. <

Ha puncynke 6.4 w300pamEéH NOpAMOYroJgbHBIH —HOapajlIeienunes
ABCDA]BICIDI. HNmeem: MI I DDI u AIBI | DICL. Torga no npuaHaky na-
PALIECALHOCTH JBYX ILIOCKOCTEH AAIB] I DDICI'

Byzaem ropopurn, 9TO ABa MHOTOYrOJIBHHKA MAPA/LIEIbHBI, CCJIN OHHU JIC-
AAT B NapauieabHbiX wiockoctax. Hanpumep, rpann AA BB u DD, C,C ups-
MoyroabHoro napautenenuneia ABCDA B, C D, napamienbabt (cM. puc. 6.4).

PaceMOTpuM HEKOTOPbBIE CBOMCTBA NAPA/UICIBHBIX ILTOCKOCTEH.

M,

& Teopema 6.2
Yepes TOUKY B NPOCTPAHCTBE, He NPUHAANEKallylo JaHHOW
NNOCKOCTH, NMPOXOAMT NNOCKOCTb, NapannensHas AaHHOWM
NAOCKOCTH, U MPUTOM TONbLKO OfHA.

[dokaszaTtenbcTBo

[TycTs faHbl IUIOCKOCTD O M He HpuHAUIeKamas ¢t Touka A (puc. 6.5).
Jokaxkem, 4To depesd TOUKY A NPOXOAUT ILIOCKOCTD, MAPALICILHAH ILIOCKO-
CTH O

Puc. 6.4 Puc. 6.5

A

| SEEEREE -

A\

A D

B mrockoern of nposeaém ase nepecekawomuecs npamsie @ u b, Yepes
Touky A nposeaém npamsie @, u by, takue, uro a, | an b, || b (puc. 6.6). IMepe-
CeKaIoUMeCs NpsMbIe @, 1 b, onpeensior HeKoTopyio mwiockocTs . ITo npuaHa-
Ky NapauleIbHOCTH JBYX 11ockocreit o || f.



Teneps JoKaKeM, YTO IIOCKOCTD [} ¢AMHCTBEHHA.

[IpeAnono)uM, 9TO CymECTBYeT emé OfHa ILIOCKOCTL P, Takas, uTo
Ae B, uol B, Miockocru B u B, nmeror o6myio Touky A. CaeposareabHo, oHu
nepecexaworca. Iycrs BB, = ¢ (puc. 6.7).

[Mockoasky o | B @ c o, To a || B. AHanornuno MoxKHO AOKa3aTh, YTO
a || B,. CrepoBarensno, no xmouesoii 3aga4e 1 § 5 npsiMas @ napauienbHa nps-
MOt mepecedenus miockocreit Pu B, 1. e a | c.

AHATOTHUHO MOYKHO JJOKa3aTk, uto b || c.

[Monyamin, 4To upsiMast ¢ NapaUlebHa KOKA0H U3 ePeCceKalouxcs 1psi-
Mbix @ 1 b. TlosyueHHOE IPOTUBOpEUNE MO3BOJSIET CACIATh BBIBOA, UTO ILIO-
ckocTh [ eanHcTBeHHAS. <

(© Teopema 6.3 N
MpamMbie nepeceyeHUs ABYX NapannenbHbIX NIOCKOCTeN Tpe-
TheHW NNOCKOCThIO napanneiibHbl.

[Jokasarenbcreo

Ilycts ganbt miaockoctu o, B u vy, Takue, uto o | B, aNy=a, BNy=0b
(puc. 6.8). Jokaxewm, uro a || b.

[Ipsimbie @ 1 b jnexar B 0HON IVIOCKOCTH (ILIOCKOCTH ). 3HAYHT, OHU
WIH NEePECEKAIOTCH, WIN ITapPaIeTbHEL.

Eciu npsimeie @ u b nepecekaiorces, T. €. MMEIOT 0OGIIYI0 TOUYKY, TO OBIIYIO
TOUKY UMEIOT TAKKe IUIOCKOCTH O 1 B, uTo nporusopeunr yenaosuio o || B.

Takum 06paszom, npsmbie @ 1 H napawiebHbl. <

Puc. 6.6 Puc. 6.7 Puc. 6.8

5
3
B ’
.
v
? Saﬂaqa 1. ,Z[()KEL}KI’!TC. qTo l:ITP('.'[‘lKPI IIi:lpi:}L}"I.’ICJIbeIX HPHMbIK. l'laK.."II(J"I(...TH‘

HbIC MCHAY MAPA/VICJAbHBIMH ILTOCKOCTAMK, PABHLI.
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PeleHu1e. l_lycrb AaHbl NapaiielbHble IVIOCKOCTH O H [3 U HnapajiiejbHble
npamoiec ABu A B, takue,uto A€ o, A, € o, Be B, B, e B (puc. 6.9). lloka-
xeM, uto AB=A B,.

[Mapanneasupic npamoic AB n A B, 3a[a10T HEKOTOPYIO ILIOCKOCTD Y, HPH-
uém a1y =AA u pNy=BB,.

[To Teopeme 6.3 momyuaem, uro AA, | BB,. CneposatenbHO, YEThIPEX-
yronsHuk AA B B — nmapannenorpamm. Otcioga AB=A B,. «

3apgauya 2. IMocrpoiite ceuenue 4eTBIPEXYroabHOl nupamuast EABCD
IUIOCKOCTBIO, npoxoasmeil yepes Touky M pebpa EC nmapauiesbHO ILIOCKO-
cru ABE.

Pewenue. Cexymyio miockocts u mrockocrs ABE nepecekaer mio-
cxkocts BEC (puc. 6.10). ITo Teopeme 6.3 mrockocrs BEC nepecexaer ykazas-
HBIC ILUIOCKOCTH 1O HapauieabHeiM npsmeiM. Torga B mwiockocrn BEC npose-
ném uepes touxky M npsamyio, napasiensnyio npamoit BE. [Moayqaem touky N —
TOUKY HepecedeHus nposeaéHuoil npamoid u npamoil BC. Takum obpasom,
CeKyIas IVIOCKOCTD nepecekaeT rpanb BEC no orpeaky MN.

Puc. 6.9 Puc. 6.10

\

1 |
o 1 \

\

AHAIOrHYHO MOMKHO YCTAHOBHUTB, UTO CEKYIas IUIOCKOCTb II€PeceKaeT
rpaub ABCD no orpesxy PN (rae PN || AB, rouka P npunamtexur pedpy AD),
a rpans AED — no orpesky PK (rze PK | AE, rouka K NPUHAICIKUT pe-
6py DE). Toukn K u M npunapnexar rpaun DEC u cexymeii mnockoctu. Coe-
muanym Touku K u M orpeakom. To, uro sernipéxyronsunk MNPK — uckomoe
CCUCHNE, CIICAYET U3 IOCTPOCHUS.

3amerum, 4TO OHOCHOBATEL HMAPAUICABHOCTL 0cKocTeit ABE u PNM
MOKHO, ONMPAACh U HA HPU3HAK TAPALIEJILHOCTH JBYX IocKkocTei. Jeicrsn-
reasno, AB | PN u BE || NM. Tlostomy miockoctu ABE n PNM napasn-

Je/NbLHbLI. <




ond

1. Kakve nnockocTy Ha3blBatoT napannenbHbiMm?

2. ChopmMmynupyinTe NpU3Hak NnapannenbHOCTH ABYX NNOCKOCTEN.

3. B kakux cnyyasix roBOp#T, 4TO ABa MHOTOYronbHUKa napannefbHbl?

4. ChopmynupyiTe TEOPEMbI, BbipaXxalollMe CBOMCTBA NapannenbHbIX nio-
CKOCTen.

&}

.

6.1.

6.2.

6.3.

6.4.

6.5.

6.6.

6.7.

YnpaxHeHus

Bepno mn yreepxacnune:

1) ecnn gBe IIOCKOCTH HAPALICABHBI, TO M0Gast mpsAMas OJHOH ILUIOCKO-
CTH NapajulebHA 10001 NpaMoil Apyroil mIOCKOCTH;

2) ecau mpsMasd, JICKAMAL B OJHOH INIOCKOCTH, HAPALIEILHA TPAMOIL Apy-
rOi IVIOCKOCTHU, TO JAHHBIC ILIOCKOCTH HAPALUICIBHEI;

3) ecnu aBe NpsAMbIE, JEKATME B OAHOH ILTO-
CKOCTH, TAPATLIEALHBI COOTBETCTBEHHO JIBYM Puc. 6.11

IPAMBIM, JICKANUM B JIPYTOH ILIOCKOCTH, TO
JAHHBIEC TUIOCKOCTH MAPA/UICILHBI? E
Mapamnenorpammet ABCD n AEFD ue ne- F
JKaT B 0fHON mrockoctu (puc. 6.11). Joxa-
xure, uro miockoctu ABE u DCF napar c
JIEeJILHDBL. A '
Touku M, N u K — cepeaunnl pédep AB,
AC n AD rerpasgpa DABC. Jloxaxure, 910
nnockoctn MNK n BCD napannensubt.
Ha pédpax DA, DB u DC rerpasapa DABC oTMeTHIN COOTBETCTBECHHO
Toukun E, F u K Tax, uro DE BE. %
DA DB DC
ctu EFK n ABC napauiebHbL
JlBe AuaroHasM NPaBHJIBHOTO IIECTHYTOJILHUKA MAPAUICAbHDI ILIOCKOCTH
0. MOKHO JIM yTBEPIKIATD, YTO IIOCKOCTh JAHHOTO HIECTHYTOJIBHHUKA I1a-
paLIeabHA IIOCKOCTH OfF
MOXHO 1 YTBEPKAATD, UTO IIOCKOCTE O MAPA/UICILHA IIOCKOCTH TParie-
MM, €CIH TUIOCKOCTD 0L MAPALIE/ILHA!

,H'(}Ka}KPITC. YT ILTOCKO-

1) ocnoBanuaM Tpamenyuy;

2) GOKOBBIM CTOPOHAM TPAICIUN?

BepHo nmm yTBepiKacHHC!

1) ecan npamble nepeceYeHns ABYX IIOCKOCTEH TPETLEH ILTOCKOCTDIO ITa-
PALIEABHEL, TO JAHHBIC ILIOCKOCTH HNAPA/UICILHBI;

2) ecnn OTPE3KM NAPALICABHBIX MPAMBIX, 3AKMIOUEHHBIC MCEXKIY JBYMS
IUIOCKOCTSAMHU, PABHBI, TO JAaHHBIC IUIOCKOCTH MApajUleIbHbI?



6.8. ILrockocrn ¢ u [ mapannensusl. B miockocrn o Beibpannt Toukn C u D,
a B 1ockocTH f — Toukn C, u D, taxue, uro npamsie CC, u DD, napar-
aenpubl. Hatianre orpeskn DD, u C\D,, ecm CD =12 cm, CC| = 4 cm.

6.9. Tpeyrompunk ABC nexur B mrockoctu 0. Yepes ero BepHIMHBI IIPO-
BE/ICHBI [TAPA/LICIbHBIC MPAMBIE, KOTOPBIC NIEPECEKAIT IUIOCKOCTD [, ma-
PALICIBHYIO TLIOCKOCTH O, B Toukax A,, B, n C,. Jlokaxure, 410 TpE-
yromsauku ABC u A B, C| pasHbL.

6.10. Jaubl napaulenbHsie mwiockocta o u f. Otpesok AB u rouxa C nexar B
wIockocTu o, Touka D — B mnockocrn B (puc. 6.12). IMocrpoiire o
nepecevenust: 1) mwiockoern B u mnockoeru ABD; 2) ninockocru B u mwro-
cxkoctu BCD.

6.11. JTanpr napawtensbie mwiockoctu o u . Toukun M u N aexar B 110CKo-
cti o, Toukn K n P — B mnockoctu B (puc. 6.13). TTocrpoiite anxmio 1e-
peceuenus:

1) mnockocrn o n nnockoctu MKP,
2) mnockoctu B u wiockocru MNK.
Puc. 6.12 Puc. 6.13
B Mo
4 A/ /’C 4 N
/
7 Sh
g P FOE
0O N

6.12. IMTapawienpHble mwiockoctn o u P nepecexaior cropony BA yrina ABC 8
Toukax A, n A, coorsercrsenno, a cropony BC — B Toukax C, u C, coor-
peTcTBeHHO. Hatimure:

1) orpesox A, C,, ecnn /12(:_, =36 cm, BA, : BA,=5:9;
2) orpesok C,C,, ecmn A\ C, = 14 cm, A,C, =21 em, BC, =12 cm.

6.13. Tlnockocru o u B mapawtensuel. Touku A u B nexar B I0CKOCTH O, TOY-
ku C 1 D — B wrockocrn f. Orpesxu AC u BD nepecexaores B Touke O.
1) Hokamure, ato AQ = @

! oCc 0D
2) Haiipure orpesok AB, ecin CD =32 em, AC: AO=17: 3.
6.14. Orpesku AB, CD n EF, ne nexamue B 0JHOH JIOCKOCTH, MEPECEKAIOTCS

B Touke O, ABAAIOLIEICA CCPEAUHON KAMKAOr0 U3 3THX OTPE3KoB. JJoKaxu-
te, uro wiockoctn ACE u BDF napauiebHbL
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6.15. Han xy6 ABCDA 5 C D,. Jokaxure, uro mnockoctd ACH, n A, C D na-
PaLICABHDL

6.16. Ha pebpe AB xyba ABCDA B C D, ormerwim touky M Tax, uro
AM : MB =1 :2 (puc. 6.14). ITocrpoiite ceuenne kyba ILIOCKOCTEIO, IIPO-
xopamei yepes Touky M u napamiensnoit mockocru ACC,. Haligure ne-
PHUMETP MOJIYYEHHOIO CCYCHUs, ecan pebpo kyba paBHO a.

6.17. Touka M — cepennna pedpa CC| xyda ABCDA B ,C D, (puc. 6.15). Ilo-
cTpoiiTe ceveHue Kyba ILUIOCKOCTBIO, MPOXojsmieil uepes Touky M u ma-
pannensHoii mwiockoctn A BC. Halijiure nepumerp nojayueHHOro cede-
HUsA, ecau pebpo Kyba pasHO d.

| Puc. 6.14 Puc. 6.15 Puc. 6.16

N
B, C B,

=
O

(ot b

| IETRRPSTY P
1oy

1
1
i
=B
M.f)l' - C P C M

e - -

-~

6.18. Ha pébpax AA, u AD xyba ABCDA B,C\D, Puc. 6.17
OTMETWIN COOTBETCTBeHHO Touku M 1 K, a na
upopomkenuu pebpa BB, 3a Touxky B, — Tou- B C
ky N (puc. 6.16). ITocrpoiire ceuenne Kyda : L
mwrockocteio MNK. A,

6.19. Ha pébpax AB u A\ D, xyba ABCDA B,C\D,
OTMETHUJIN COOTBETCTBEHHO TOUKH £ u F, a Ha E
npogomkeruu peodpa B, C| 3a rouky C, — Tou- oA -*
ky K (puc. 6.17). IToctpoitte cedeHue Kyba
mnockoctoio EFK,

6.20. Touka M npusanrexut pedbpy A D, kyba
ABCDA B,C\D,. lloctpoiite TMHUIO TIepece-
uenus mwiockocreit BDD, u CC\M.

6.21. Touka E upunamiexur pebpy B C, xyba
ABCDA B,C\D,. llocrpoiire MMHMIO nepece-
uenust mwockocreit ACC, u BED.

6.22. Touka K npunamrexur rpaan BCD rterpa- C
appa DABC (puc. 6.18). Ilocrpoiite ceuenne
TeTpas/pa IIOCKOCTBIO, IIPOXOAsIEH depes B
rouxy K mapawrenpto mwiockoctu ABD.

Voaoo o

Puc. 6.18

D
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6.23. Touka £ npuHAIEKUT OCHOBaHUIO ABCLD Puc. 6.19
nupamuast MABCD (puc. 6.19). ITocrpoii-
T€ CCYCHUE TUPAMM/LL ILIOCKOCTBIO, TPOX0- M
Jsiieil yepes Touky £ napaiuiebHo I0CKo- /

ctu CMD.

s

? 6.24. [T10cKoCTh € NApPAUIENIbHA IUIOCKOCTH [,
ILIOCKOCTL 3 mapauiesnbHa IJIOCKOCTH Y B c
(00 u ¥ — passie mrockocTu). Jokaxure,
YTO IUIOCKOCTH O U Y HAPALICALHEI. A
? 6.25. Jlokaxure, 9TO Yepes ABE CKPeUIMBAIONIHE-
€A TPAMBIC TPOXOAUT CIUHCTBEHHAA Tapa

MAPALIEILHBIX IUIOCKOCTEH.

6.26. /lokaxkuTe, 94TO €CAN ILIOCKOCTH O 1 3 napauie/bHbl, TO M0Oas npaMas,
HMPOXO/SIas Yepe3 TOUKY ILIOCKOCTH O U IapaLieIbHast IWIocKocTu 3, ie-
JKUAT B INIOCKOCTH O,

6.27. Ilpsimast @ u ocHoBanne ABCD nupsamMoyroasHOro mapajuieIennme/a
ABCDA B ,C D, nexar B miockoctu o (puc. 6.20). Ha pedpe AD orme-
T Touky E, na pebpe CC| — Touxy F. [TocrpoiiTe ceuenne mapasiesne-
HHIIEAA INIOCKOCTEIO, MAPA/LICABHON HPAMON @ U npoxojsAmeit yepes Tou-
ku Eu F.

6.28. Ilpsvass a n ocnoanne ABCD upsmoyroasHOro mnapajeenune/a
ABCDA B C D, nexar B miockoctu o (puc. 6.21). Ha pebpe AB orme-
tu Touky E, na pebpe C, D, — touky F. [Tocrpoiite ceuenue napamiene-
NHIe A MIOCKOCTRIO, MAPALICALHON NPAMON @ U NPOXOJAIICH Yepe3 TOU-

ku Eun F.
Puc. 6.20 Puc. 6.21
B, B, '8
1
A A I =
1 1 i DI-{
B a 1B C
’z’J ‘g;"
A E A D
o o

6.29. Ha pébpax AD, CD n B,C, xyba ABCDA B,C,D, ormetunu cootsert-
creenno rouku E, Fu K (puc. 6.22). Tlocrpoiite ceyenue kyba 1iocko-

cteio EFK.



6.30. Ha pebpax AA|, A B, nu CD gyba ABCDA L C 1), oTMETHIN COOTBET-
creenno Touku M, N u K (puc. 6.23). ITocrpoiite ceuenue kyba niocko-
creio MNK.

3\ :

6.31. Touku A, B, C, D, E, F takosnl, uto AB | DE, BC | EF, CD | EA n
AB # DE. lokaxuTe, 9TO JAHHBIC HIECTh TOYCK IPHHALICKAT OAHOMH 110~
CKOCTH.

6.32. Ha pedpe AD n guaronamn CA| xyoa ABCDA B, C D, ormeTuan coot-
sercTBeHHO Toukn M u N Ttak. uro npsamas MN napauieibHa IUIOCKO-
cru BC|D. Haiigure ormomenne CN : NA, eciu ussectHo, 4TO

AM - MD=1:4.

F -
) YnpaxHeHus ans NOBTOpEHUS \_
6.33. Ha pucynuxe 6.24 AIBI I AEBLJ Il AHBR, BIBLJ =4 cm, Bng =6 cm,
A A, = 15 em. Haiinure orpesok A A,.
6.34. Tunaronamn xsagpata ABCD nepecekaoresa B Touke O. Ha orpeske OC
otmernnn Touky M tak, uro CM : MO = 1 : 2. Haiygure tg ZBMO.

[ Puc. 6.22 Puc. 6.23 Puc. 6.24
B, K C, B, C,
A, Y
y i D, i D,
1 I
1 1
1 ~ 1 ~
,,f')______j C M ,,,)«—«‘—u—-«}((.
A E D 4 D B, B, B,

§ 7. Npeo6pazoBaHua dUryp B NpocTpaHCcTBE.
MapannenbHoe NpPoeKTUpPOBaHHUe

B miaHuMeTpun BBl paccMaTpUBAIH NpeoOpazoBaHus (PUIYP HA IUIOCKO-
CTH. AHAJIOTHYHO ONPEAEISIOT NpeodbpasoBanust (GUIyp B NPOCTPAHCTBE.

[TycTh B mpoCTpaHCTBE 3a1aHa HekoTopas ¢urypa F. Kaxnoi Touke dury-
per F nocrasum B cooTBeTcTBHE (COMOCTABUM) 110 ONPEACAEHHOMY HPABILTY
CIMHCTBEHHYIO TOUKY MpocTpaHcTBa. Bee conocrapneHabie TOUKM 06pasyioT He-
koropyio urypy F, (puc. 7.1). Fosopst, uro ¢urypa F, noryuena B pesynbra-
Te npeoSpasosanusa Gpurypsi F. IIpu aTom durypy F | HA3bIBAIOT 06pa30M ¢Pu-
rype1 F, a durypy I’ HaszpisaioT mpooGpasom ¢urypser F.
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Pacemorpum npumepsl npeodpasosanui puryp.

Bee Toukn Terpasgpa DABC cmecTiuin B OJHOM M TOM K€ HANPABICHUH
HA OJIHO M TO K€ paccTosgHue. B peayabraTe TAKOro npeobpasoBaHms TeTpasipa
DABC nonyunnu terpasap DA B C| (puc. 7.2). Mbl npusenn npumep rnpeoo-
pazoBaHusa (UIypbl, KOTOPOE HA3LIBAIOT Hapa/Ule/IbHBIM HEPEHOCOM B IIPO-
CTpaHCTBe (C MAPALIEIbHBIM IEPEHOCOM HA IVIOCKOCTH BbI YIKE€ 3HAKOMIUIHCD B
9 xracce). boaee nogpoGHO ¢ MAPAUICALHBIM IEPEHOCOM Bbl O3HAKOMUTECH B
TeMe «BeKTOpbl B IPOCTPAHCTBE».

Puc. 7.1 Puc. 7.2

Kaxpoit Touke X Terpasapa
DABC noctaBuin B COOTBETCTBUE
CUMMETPHYHYIO €¢Il OTHOCHTCILHO TOY-
kn O touky X|. B pesyibraTe Takoro
npeobdpazoBanus Terpasapa DABC no-
ayanmu terpasap DA B, C, (puc. 7.3).

Mpr npusenu npuMep npeodpasosa-

Husg QUIYPLI B IPOCTPAHCTBE, KOTO-
pPO€ HA3BIBAIOT CHMMeTPHEH OTHOCH-
TeJbHO TOYKH WIN NeHTpPalbHOH
CHMMETPHEH.

OnpepgeneHue N
MpeoGpazoBanve o¢urypol F, coxpaHawlliee paccTOfAHWe
Mexay eé ToOYKaMM, Ha3bIBaloT ABHKeHuem purypbl F.

Brl 3HAeTE, UYTO B ILIAHUMETPHUH ITAPA/LICILHBIH NEPEHOC U IEHTPAILHAS
CUMMETPUS ABISIOTCSH JBIKCHUAMH. DTHM K€ CBOICTBOM YKa3aHHLIE IIPeobpa-
30BAHMSA OBJAIAIOT U B CTEPCOMETPHM.

Hanpumep, JoKa)eM, 4TO HEHTPAILHAS CUMMETPUA ABIACTCH JBUKCHH-
em. Ilycrs A u B — npoussonbubie Touku ¢urypnt F. Toukn A, u B — coorser-
CTBCHHO MX 00Gpaspl HPH HEHTPATLHON CHMMETPUM OTHOCUTEIBHO Toukn O

(puc. 7.4).

60



[lepecekawomueca npsaMbie AAL u JEI'B1 ONPEACIAIOT HEKOTOPYIO ILIO-
ckocTh O. B aToi mnockoctu rpeyroasauku ABO u AIB]O PABHBI [10 IEPBOMY
HIPU3HAKY paBeHCTBa TpeyroibHukos. Orcioga AB = A B,

f
E‘) Onpepenexnue \\
®urypy HasbiBalOT CHMMETPUYHOW OTHOCHUTENbHO TOYKM O,
eC/IM ANA KaX oM TOYKHU faHHOW GUrypbl ToOYKa, CAMMETpHY-
HasA el OTHOCHUTE/NIbHO TOYKM O, TaKKe NPUHAANECHHUT ITOM

durype.

Touky O Ha3BIBAIOT EHTPOM cuMMeTpuH (HryphL. TakixKe roBopAT, YTO
¢urypa umeeT neHTp CHMMETpPHH.

[TpuBeaém npuMepsl HPOCTPAHCTBEHHBIX (PUIYP, UMCIONIHUX LICHTP CHMME-
tpun. Pacemorpum npsamoyrosnbaeiii napautenenuney ABCDA B C\D,. Touka
nepeceuenusi orpeskos DB, u BD, sBasercs ero HEHTPOM CUMMETPUU
(puc. 7.5). dror caxt Oyaer pokazan B § 20. LlenTp mapa asaserca ero LeH-
TpoMm cumMeTpun (puc. 7.6).

Puc. 7.4 Puc. 7.5
B By G
'
r 0 AFE——D,
Al : tk’\
Bl G
B et N

[puMepnl NPOsABACHHUS HEHTPAILHON CUMMETPUM B IPUPOAE TTOKA3AHDI
Ha pucyHKe 7.7. JleTanu, UMEomuUe LEeHTP CUMMETPIH, YaCTO UCIIOAB3YIOT B TEX-
auke (puc. 7.8).

Puc. 7.6 Puc. 7.7
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| (& onpepenenue N

[OBe GUrypbl Ha3biBalOT paBHbIMM, €C/IH CYLLECTBYET ABHXe-
HMe, NP1 KOTOPOM OfHA U3 AaHHbIX ¢uUryp sBnseTca obpa-

3om agpyrou ¢purypol.

Hanpumep, Ha KaskgoM 13 pucyHKoB 7.2 u 7.3 uzoGpaxeHbl paBHbIC IHPa-

MMJLI.

MosxHO MNOKA34Th, YTO €C/IH JBC CTOPOHLI M YTOJI MCHEAY HUMH OJHOTO TPC-
yl"(}J'IbHHKEl COOTBCTCTBCHHO paBHbI ABYM CT()pUHElM M yIay MCEaIy HUMHR ,[[pyl"()l"()
TPC}T()JIIJHHK&, TO CYBI@CTB)'GT ABMIKCHHC, l'l’plf! K{)T(Jp{]M OJHMH M3 TpL’yI‘OﬂbHH—

KOB ABIdeTCH 06133.301\'1 ;prrur{). H(}BT(}M}' TAKHE TpC}’T()J‘leHKH pB.BHLI.

Jro O3HAYACT, YTO B CTCPC()MCTPHH MOZKHO HPHMCHHTL H{;‘.thIﬁ HPI/ISHHK

pa BCHCTBA TPC‘}TUJI LHHKOB.

Ananoruunsie YTBCP}K,E[L‘HHH TAKMKE B(’.‘,PHbI JAJ1A BTOP()I"O H TPCTBCFO l'lpﬂ-

3HAKOB p':lBCH(_‘TB'd TPC}’T‘()HI_‘:HI/IK()B.

f ,

(& onpepenenue N\

Mpeo6pasoBaHue ¢urypol F, npu KOTOPOM PacCTOAHUA MEK-
Ly TOYKaMK U3MEHAIOTCA B O[JHO M TO e YMCNo pa3, Ha3blBa-

10T npeo6pa3zoBaHuem nogooua ¢urypno F.

Ecin npu npeotpaszosanun nogotust o6pasom durypset I spiasercs: dury-

pa F|, To durypst Fu F| Ha3bIBal0T M0 0GHBIME.

Cpean 3HAKOMBIX BaM IPOCTPAHCTBEHHBIX (PUIYP NOJAOOHBIMU ABJISIOTCH
JBA KyOa, B4 NIapa, ABa TETPasApa, BCE IPAHNA KOTOPBIX — PABHOCTOPOHHUE TPE-

yroapuuku (puc. 7.9).

Hs A IJIAHUMETPHUY BAM 3HAKOMBI TPH IIPU3HAKA MOAOOUA TPEYroib-
P & PEY

HUKOB. MoxHo IIOKA34aTh, YTO 3TH ].'IPHBHH.KM HpHMCHHMbI H B TOM CJT}"IaC, KOr-

Aa TPC)'I‘{)JH:HHKH JICKAT B pa:;Hx:.[x ILTOCKOCTAX.
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Puc. 7.9

Hepeaxo B MOBCCAHEBHOM KU3HH Mbl BCTPEYACMCSH € SBJICHUAMU H IIPO-
LECCaMu, CAYKAIMMHE TPUMEPaMH IPeodpPa3oBaHMil, NPU KOTOPBIX 00pa3oM
HPOCTPAHCTBEHHON (PUTYPHI ABIsieTCA IUI0CKash urypa. YBUJAETh IPUMEpP TAKO-
ro poAa MOKHO B COTHEUHYIO MOTOJY, KOTAA NPeMeT OTOPAChIBACT TEHL HA TLI0-
CKyI0 moBepXxHOCTE (puc. 7.10). DroT npumep wunocrpupyer npeobpasobaHue
¢uryper, kKoTOpOE HA3BRIBAIOT MapaIeNbHBIM nNpoekTHpoBanneM. C moMompo
BTOr0 NpeoHpPa3OBAHMA HA IVIOCKOCTH CO3/IAI0T M300PAXKEHNA TPOCTPAHCTBEH-
HEIX uryp.

Muorue pHCYHKH Ballero ydeOHHKA, Ha KOTOPBIX H300PAKCHBI MPO-
CTPAHCTBEHHDbIC (QUIYPDI, MOKHO PACCMATPHBATDL KaK TCHH, OTOPACHIBACMDIC
Hd IUIOCKOCTh CTPAHHMIIbI MPEIMCTAMH, OCBCHICHHBIMHM IAPAIICABHBIMU JIy-
YAMH.

[ToanakoMuMmcst nogpo6Hee ¢ MAPATUICIBHBIM IPOCKTUPOBAHUEM.

ITycTh JaHBL IIOCKOCTL Of, OpsaMas [, mepecekanmas 3Ty IIOCKOCTh, U
¢urypa F (puc. 7.11). Yepes kaxayio Touky ¢urypsl F npoBeaém npaMyio, na-
pasutennnyio npamoit / (ecam touka purypsr F npunaaiesxnt npamoi /, To B
KAUECTBE MPOBEAEHHOM npa'\wu Byaem paceMaTpuBaTh camy npsimyio /). Toukn
HEPECEUCHUA BCEX MPOBEAEHHDIX MPIMBIX € IUIOCKOCTBIO 0L 06PasyioT HEKOTO-
pywo ¢urypy F,. Onucannoe npeobpasosanne ¢urypnt F HazbizaioT napan-
NenbHBIM npoeKkruposanneM. Purypy F| HaspipaloT mapaiienbHoOH Hpoek-
nueii ¢urypsr F Ha IIIOCKOCTE 00 B HaIPpAaBJI€HHH MPAMOMH I Taxxke purypy

Puc. 7.10 Puc. 7.11

e
;-ﬂ—ﬁ/- = :I}
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£ Ha3bIBAIOT H300pakeHueM (Qurypst I Ha IUIOCKOCTH (L B HaIPaBIE€HHH
npsimoit L.

C noMomso HapaLieIbHOrO TPOEKTHPOBAHMS, BLIOHPAs BLITOAHLIE TOJIO-
AKEHUsI IUIOCKOCTH O ¥ IPAMOH [, MOXKHO IOIYYNTh HAIAAHOE H300paKeHHe
gauHoit durypet F. T0 CBA3aHO ¢ TEM, YTO HAPALICALHOE IIPOCKTHPOBAHNE 06-
MQJAET HEeAbIM PAAOM 3aMEYATEIbHBIX CBOHCTB (cM. Teopembr 7.1-7.3). braroga-
Ps 9THM CBOMCTBAM IIPH PACCMOTPEHHH M300paxeHus PUIVPDBL CO3MAIOTCH 3PU-
TENBHEIC OOPA3Db], MOXOMKNC HA TC, KOTOPLIC BO3HUKAIOT IIPHU PACCMOTPCHUM Ca-
MOi1 UTypBL

[TycTh JaHBI ILIOCKOCTD O, U IpsMas [, mepecexanmas aTy II0CKOCTb.

Ecimm npsisas mapautesnsHa npsaMoit /, To €@ npoexipei Ha mwiocKoCThb o
asasercs Touka (puc. 7.12). Ipoexkuueit nmpsamoit [ Takixke sSBIsSETCS TOUKA.

Ecin orpesok mapautenes npamoit [ wiu aexut Ha npsmoii [, to ero mpo-
CKIMel Ha IUIOCKOCTE O ApaseTcs Touka (em. puc. 7.12).

B creayiomux Teopemax GyaeM paccMaTpUBATD IPAMBIC U OTPE3KH, HE ITa-
paLIeabHbIe IPsAMOIl [ 1 He jekammue Ha Hell.

\,

() Teopema 7.1 S
MapannenbHoOW npoeKuuend NpPAMOA SABNAAETCA NpaAMasn; na-
pannenbHOW npoexKuUen oOTpe3Ka SHABNAETCH OTPe3OoK
(puc. 7.13).

Puc. 7.12 Puc. 7.13

| & Teopema 7.2 N
MapannenbHoi NpoeKuMel ABYX nNapannenbHbiX NPAMbIX AB-
NATCA UNU npamasn (pyc. 7.14), unu agBe napannenbHbie Npsa-
meble (puc. 7.15). MapannencHble NpoeKUUK ABYX Napannenb-
HbIX OTPE3KOB NIe}AaT Ha O4HON NPAMON WAM Ha Napanneb-
HbIX NPAMbBIX.



Puc. 7.14 Puc. 7.15

\_\

| E‘J Teopema 7.3 e

OTHOWeEeHWEe napannenbHbiX NPOEKUUA OTPE3KOB, NeMallux
Ha OfiHOW NPAMON WNKW NapannefbHbIX NPAMbIX, PABHO OTHO-
LWEeHUI0O caMUX OTpe3KoB (puc. 7.16).

C JOKA3ATCALCTBOM 3THX TC()pCM BBl MOMKCTC O3JHAKOMHTBCH JaJcC Ha

c. 75-79.

PaCCM()TpHM Mli()ﬁpﬂ_}KCHI/lH HCKOTOPBIX MHOTOYTOJILHHKOB Ha ILNTOCKOCTH

o B Hanpaﬂmmuu HPHM()IL;I t’

Ecan HI_]HMZUI [ HleZUI.J'ICJIbHa ILTOCKOCTH MH()I‘()}"TOJ’IbHHKZl Wi JCHHUT B
ATOH ILTOCKOCTH, TO }I(-](}GPZ}}KEHPICM MH()FOyTO.-"IbHI/II(R ABJIACTCH ()TPL‘BOK.
TCHCPL pElCCM()‘T‘pHM Cﬂyqaﬁ, Korjga npaMas f HCPCC(‘BKELCT ILTOCKOCTL MHO-

F()yTUJ'IbHIdI{:l.

HCH(}HLBYH CBOMCTBA HE[pa.;"IJ'ICJIbH()l"() l'IpOCKTHP()BaHI/IH, MOMHO ITOKA3ATh,
uro HapELHJICHLH()ﬂ HP()CK].[HC{::I TPEYTOJALHHKA ABJIACTCH TpCYl"OJ’ILHI{IK (pI/IC. 717)

Puc. 7.16

Puc. 7.17
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Hpu napamieabHOM NPOCKTHPOBAHUN BEJIMUYUHDI YTJIOB U OTHOMIEHUS OT-
peskos, Boobine ropops, He coxpansiorca. Iostomy, Hanpumep, nsobpaxeHu-
€M paBHOGEAPEHHOrO M PABHOCTOPOHHETO TPEYFOJALBHHUKOB MOKET OBITh PAa3HO-
CTOPOHHHI TPEYTOJbHHK, a4 M300PaKCHUEM IPAMOYTOJLHOIO TPEYTOJBHHKA —
KaK TYITOYTOJIbHBIH TPEYTOJBHHK, TAK M OCTPOYTOJILHBIM.

[Mockonbky npm mapaanelbHOM NPOCKTUPOBAHMN COXPAHACTCH TAPa-
MEIBHOCTL OTPE3KOB, TO H300PAKCHUEM MapasLleiorpaMMa (B YaCTHOCTH, Hps-
MOYTIOJILHUKA, poMOa, KBAAPATA) ABILCTCHA MapawienaorpamM (puc. 7.18).

Take M3 CBOIMCTE HAPALICABHOTO NPOEKTUPOBAHUA CICAYET, UTO H3O0-
OpaxenueMm Tpaneuuu gpiagercd Tpanenusa. OaHaKo BuJ Tpanenuu (paBHOOO-
Kasi, IPAMOYTOJILHAA) MOKET HE COXPAHATLCS.

[Mapannensnoil Tpoeknueil OKpPyKHOCTH ABasgeTcs (purypa, KOTOPYIO Ha-
apiBaioT ammancom (puc. 7.19). Msobpaxenne meHTpa OKPYyKHOCTU HA3BIBAIOT
HEeHTPOM 3/UIMICA.

Puc. 7.18 Puc. 7.19

3agava. Tpanemma A B, C D, ssrserca n3obpaxkeHueM pasHOOOKOI Tpa-
neruun ABCD (BC | AD). Tocrpoiite M300pa)k€HHE BBICOTLI TPAICIUH
ABCD, nposegénnoil ua sepmuHsl B.

PeweHwre. Ha pucynke 7.20 uzobpaxensl pasHobokas Tpanenus ABCD
u eé napauiensHas npoexius — rpanenus A B, C\D,.

Puc. 7.20
B C B, C,
A D Al DI




IlycTs Touku M n N — cepeaunbl ocnopanun tpaneuuu ALCH, BK —
BBICOTA TPANCLMHU (PHC. 7.21). 3 cBoiicTs PABHOOOKOH TpaIenuu CICAYET, YTO
MN || BK. U3 TeopeMbl 7.3 caeyeT, 4TO NapalIeJbHON HNPOCKIMEH CCPe/IMHDI
OTpE3Ka ABIACTCA CEPEANHA €ro napaueapHoi npoeknun. Torga naobpaxenn-
em orpeska MN asnaerca orpesok M\N,, rae Toukn M, n N, — cepequnst co-
oTBeTCTBEHHO ocHoBanuii B, C, n A, D, rpanenuun A B C D,.

Puc. 7.21
M
£ B B, lad C
A ) D
A W D "KL N '

IMockoasky BK || MN, To napauiensHolt npoeknueii seicotst BK ssaser-
: i P . = i T ©
cst otpesok B K|, napainenbupiii orpesky M| N, (em. puc. 7.21). <
H3o0pakeHus: OGBEKTOB € MOMOILIO APALIEIBHOIO HPOCKTUPOBAHUS
MIMPOKO HCIOJIL3YIOTCA B CAMBIX PA3HBIX O0JACTAX MPOMBIIUICHHOCTH, HAIIPH-
Mep B aBromobuiectpoenun (puc. 7.22).

i Puc. 7.22

1500 mm

1576 mm 4040 mm

ond

1. OnuwuTe, B KaKOM C/lyyae roBopsT, 4To durypa F| nonydeHa B pesynb-
TaTe npeobpasoBaHus ¢urypsl F.
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2. Onuwiute npeobpasosaHue Qurypbl, KOTOpoe HasbiBalOT napannenb-
HbIM MepeHoCoM.

3. OnuwunTte npeobpasoBaHne GUrypbl, KOTOPOE Ha3biBAKOT LLEHTPANbHOM
CMMMeETpU1en.

4. Kakoe npeobpasoBaHue GuUrypbl Has3biBaOT ABUXEHUEM?

5. Kakve urypbl HasbiBalOT paBHbIMU?

6. Onuwmnte npeobpaszosaHune (Urypbl, KOTOPOE Has3bIBAOT MNapannenb-
HbIM NPOEKTUPOBaHWEM.

7. Chopmynupynte TeopeMbl, Bblpa)xakolune CBOWCTBa NapanfnensHoro
NpoeKTUpOBaHUs.

s
™3 YnpamHeHus

(8]

7.1.

y e

7.4.

1.5.

7.6.

Jdan xy6 ABCDA,B,C D, (puc. 7.23). Ilpu HEKOTOPOM IapaLIeIbHOM
nepenoce obpasom touku A asnserca trouka A,. Kakaa durypa asnsercs
HpPH JAHHOM IApaLIeJbHOM nepenoce obpasom: 1) Touku D; 2) orpea-
ka AB; 3) orpeska BC; 4) orpeska AC?

Han ky6 ABCDA B, C\D, (cm. puc. 7.23). IIpun HeKoTOpOM HapasLieib-
HOM TepeHoce obpazom otpeska BB, asnsercs orpesok CC,. O6pasom
Kakoil Gurypnl npu JaHHOM HAPALICILHOM IIEpeHoce apagercs: 1) Tou-
xa D; 2) orpesox D, C; 3) rpans CC\ D Dr

Purypa cocrout n3 Tpéx Touek. M3 Kakoro KOaMUeCTBa TOYEK MOXKET CO-
CTOATH NAPA/LICALHAA TPOCKIHUA 3TOH (PUrypnI?

Moxer 1M DapaUIeIbHOH HPOCKIMEH JABYX ICPECCKAIOIMMXCA NPAMBIX
6bITD: 1) ABE Mepecekaonpecs Npsamole; 2) napauieabHble TPAMbIC; 3) of-
Ha npsiMas; 4) npsaMast 1 TOUKa BHe ¢é?

Kakas reomerpuueckas Gurypa He MOXET ObITh NAPALICILHOH MPOEKIH-
€H IBYX CKPCHUBAIOMMXCS ITPAMBIX:

1) aBe mapasneabHbIC HPAMBIC]

2) ABe nepeceKarIUecs MpsIMbIe;

3) npsamas B TOYKA HA HEIL;

4) npsiMast B TOYKA BHE €€?

1) MoryT 11 paBHBIC OTPE3KH CAYKHUTD NMAPAUICIBHBIMH HPOCKIMAME He-
PABHEIX OTPE3KOB?

2) Moryr a1 HepaBHBIE OTPE3KH CAYVKHUTL MAPA/UICALHBIMU MPOCKIUAMH
PABHBIX OTPE3KOB?

3) MoxkeTr M mapaaienbHas NPOCKUMA OTPE3Ka ObITh GO/bIIE AaHHOTO
oTpeskar

4) Moxer 11 napauieabHas TPOCKIHs IIPAMOil ObITH Napa/LIeabHON Jan-
HOI IPAMOIL?



1.1

7.8.

71.9.

7.10.

MoskeT 11 q)nrypa, U300paKCHHAA HA PHCYHKE 7.24, ObITL Napa/uIeIbHON
HPOEKIMEH TPEYroJbHIKA?

Mozxer M DapauIeabHOH NPOCKUMEH Tpanenuu ObITh YCTBIPEXYroJib-
uuk A B\ C D, yraot A}, B, C, n D, X0TOPOro COOTBETCTBECHHO PABHDL
1) 10°, 40°, 140°, 170°; 2) 50°%, 130°, 50°, 130°2

Mo:keT 11 HapaulebHON NPOCKUMEH maparieaorpaMma 6oITh YeThIPEX-
YTOJILHHUK CO CTOPOHAMU:

1) 6 cMm, 8 cm, 6 cM, 9 oM 2) 12 em, 12 cm, 12 em, 12 cm?
[MTapannenorpamm A, B, C, D, asrsercss U300paKeHUEM NPAMOYTOILHU-
ka ABCD (puc. 7.25). ITocrpoitTe n3obpaxkennue nepunesjuKkyasapa, omny-
IMEHHOTO U3 TOYKH NEPECEUCHU JUArOHANCH NPAMOYTOJILHUKA HA CTOPO-

ny BC.

A

Puc. 7.23 Puc. 7.24 Puc. 7.25

rammpp.
/ A, D,

T.11.

7.12.

Tpeyromuuxk A B,C, apnasercs u300pakeHHEM MPAMOYrOJILHOTO Tpe-
yroaeauka ABC ¢ runorenysoit AB (puc. 7.26). IMocTpoiite nzobpakenue
HEPHEHAMKYIAPA, ONYICHHOTO U3 CEPEAMHBLI THIIOTeHY3b! Ha KateT AC.
Tpeyroapuuk A B, C| asaserca u3obpaxkenneM paBHOOGEIPEHHOTO Tpe-
yronbauka ABC (AB = BC), touka M, — nzobpaxenune HEKOTOPOit TOY-
kn M orpeska AB (puc. 7.27). [TocTpoiite n3obpaxkeHue meprie HIHKY/IS-
pa, onymennoro u3 roukn M Ha ocnosanune AC.

Puc. 7.26 Puc. 7.27

¢y B,
M,

A, B, A C

7.13.

Touku A, B, u C| #BIsSiOTCA MAPALICALHBIME MPOEKIUAMU COOTBET-
crBeHHO Touek A, B u C, nexkamux Ha ofHOH npaMoii (touka B aexur
mexay toukamun A u C). Haiiqure otpesok B C|, ecmm AB = 8 cm,
BC=6cm, A B, =12 cm.
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7.14. TpeyronbHuk AlBICl ABJSAECTCH M30DPAKEHUEM NPABUIBHOTO TPEYLOJb-
uuka ABC (puc. 7.28). [Mocrpoiite n306paxkeHne HEHTPA OKPYKHOCTH,
BIMCAHHOM B Tpeyroapuuk ABC.

7.15. Hapamenorpamm A B, C D, apnserca nzobpamenuem ksagpara ABCD
(puc. 7.29). Tocrpoiite H30GpaKeHHE OCEH CUMMETPHH JAHHOTO KBAgpaTa.

7.16. InauIc ¢ IEHTPOM OI ABJACTCH M300PAKCHUEM OKPYKHOCTU C ILECH-
tpom O (puc. 7.30). ITocrpoiiTe N306paKeHNE KAKOTO-TNH0 HPSIMOYTOb-
HOTO TPCYIOJIBHHKA, BIIMCAHHOTO B JAHHYIO OKPYKHOCTB.

Puc. 7.28 Puc. 7.29 Puc. 7.30

C B, Cl

A, B, Ay D,

7.47. dnumne ¢ nentpom () ABIACTCA M3OOPAMEHUEM OKPYKHOCTH C HEH-
tpom O (cm. puc. 7.30). IToctpoiite n306pakeHHe KAKOTOTHHO MPAMOY-
rOJIbHUKA, BIMCAHHOTO B JAHHYIO OKPYKHOCTD.

7.18. JnauIc ¢ HEHTPOM 01 U OTPE30K /I.IB1 ABIAIOTCA U300PAKECHUEM OKPYK-
Hoctu ¢ neHTpoMm O u eé xopaot AB (puc. 7.31). Ioctpoiite nzobpaxe-
HUE IMAMETPA JAHHOH OKPYKHOCTH, NEePHEHNKYAApHOro xopae AB.

7.19. Ha pucynxe 7.32 uzobpaxén ky6 ABCDA,B,C D, na pe6pe CD xoropo-
ro ormeruan Touky M. IMocrpoiite 06pas gaHHOro KyHa npU CUMMETPHM
OTHOCHUTCILHO:

1) Bepmmnbt By; 2) Trouxn M.

7.20. Ha pucyuke 7.33 uzobpaxén terpasap DABC, na peope AB xortoporo
ormermm touky M. TTocrpoitre 06pas JaHHOTO TETPasgpa MPH CHMME-
TPUH OTHOCHTEIBHO!

1) BepmuHb A; 2) toukn M.
Puc. 7.31 Puc. 7.32 Puc. 7.33
D
B, C,
1
A 1
A, . LD,
1
B -+
B, e 8 A c
A D M
B
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7.21.

7.23.

7.24,

7.25.

7.27.

7.28.

Ha pucynke 7.34 usobpaxén kyd ABCDA B C D,. Ilocrpoiite obpas
JAHHOTO Kyba IIPH NAPALICILHOM IIEPEHOCE, B PE3YILTATE KOTOPOTO:

1) o6paszom Toukn A apaserca Touka D,

2) obpaszom Toukn B asnserca Touka C.

Ha pucynke 7.35 nsobpaxkén rerpasap DABC, touka M — cepeauna pe-
6pa BC. IToctpoitte 06pas JAHHOTO TETPA3APA IPU HAPALICILHOM MICPE-
HOCE, B PE3YILTATC KOTOPOTO:

1) obpazom touku D sipasieTcst Touka B;

2) obpaszom Toukn A apngerca Touxa M.

JlokaxuTe, 94TO €C/IM OTPE30K NAPAUICTICH IUIOCKOCTH ITPOCKTUPOBAHNIS,
TO €ro MAPALICALHON MPOEKIHEH ABIACTCH OTPE3OK, PABHBIN JaHHOMY.
Jokaxure, uro ecamn (urypa NPUHAUICKHUT ILUIOCKOCTH, MAPALICABHON
IUIOCKOCTH IIPOEKTUPOBAHMSA, TO €€ NAPALICILHON IPOEKINCH ABIACTCH
¢urypa, paBHas JaAHHOI.

Tpeyronsunk A B, C| — usobpaxenue tpeyrompuuka ABC. IMoctpoiite
nsobpaxkenue Guccexkrpucel tpeyroasunka ABC, nposeaénnoil n3 sep-

muHbl B, ecctn AB: BC=1:2.

£Y . - =y - a 2 - =9 a a -
- Tp(‘.,}’l"()f[bHI/II{ AlBICI H300Pa¥KCHUC deHUﬁL,E[pLHHOI’() TPEYrOJALHHKA

ABC c ocnoBannem AC. TlocrpoiiTe H300paKEHHE IEHTPA OKPYKHOCTH,
BrucaHHoi B TpeyronbHuk ABC, ecmm AB : AC=5: 4.

Tpeyronbuuk A B, C, — usobpaxkenue papHOGEIPEHHOTO TPEYTOJILHIKA
ABC c ocnosannem AC. IlocrpoiiTe H300paKCHUE HEHTPA OKPYKHOCTH,
OonucaHHoOi okono Tpeyroasuuka ABC, ecm Boicota AM 5TOTO Tpeyroin-
uuka geant cropony BC na orpesxun BM u MC tak, uro BM = 5MC.
Tpeyronsuuk A B, C| — usobpaxenne tpeyronsuuka ABC (puc. 7.36),
orpesku A, D, u C\E, — uzobpaxenns coorsercrsenno sbicor AD u CE
rpeyroapuka ABC. Ilocrpolite n3ofpaxkeHne HEHTPa OKPYKHOCTH, OIH-
CaHHOI 0K0J10 Tpeyroapuuka ABC.

A

Puc. 7.34 Puc. 7.35 Puc. 7.36
B, n B,

F—————t——
Hes)

1
G

D M A
B

7.29.

Mapamrenorpamm A B, C\ D, — naobpaxenune pomba ABCD. IToctpoiite
n300paKeHHEe NEPICHAMKYIAPA, ONYILEHHOIO U3 TOYKH [IEPECeICHU Ha-
roHasieit pom6a Ha cropony AD, ecan ZA = 60°.
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7.30.

7.31.

7.33.

7.34.

Hapamaenorpamm A 5,0, D, — nszodpaxenue pombdba ALCL), B KOTOpOM
ZA = 60°. ITocrpoiitre H:s()ﬁpam{:Huc BBICOTBI POMOA, NPOBEACHHOH M3
sepmunnt A k cropone BC.

Tpeyronpunk A, B, C, — usobpaxenne tpeyronsuuka ABC. Iocrpoiire
nsobpaxenne ksagpara DEFM, snucannoro B tpeyroasunk ABC, ecn

De AB,Me AB,Ee AC, Fe BC.

- TpC)’r()ﬂbHHK AIB]CI - Hl‘l()ﬁpa_)l{l'_‘,HHC HI)HM(})’T{}HLH()I‘(} p'dBH()EIC;LpCHH(]'

ro tpeyroasHuka ABC ¢ runorenysoit AB. IMocTpotiTe n306pakeHe KBa-
JApaTa, CTOPOHOH KOTOPOro sIBisieTcst oTpe3ok AB, ecin aToT KBagpar Jie-
auT B mockoctu ABC n pacnonoxken BHe Tpeyroasauka ABC.

Anaunc ¢ neHtpom O, ABISETCH H3OOPAKEHUEM OKPYKHOCTH C IICH-
tpom O (puc. 7.37), orpesok A B, — msodpaxenue anamerpa AB nannoii
okpyxkuoctu. IMocrpoiite nzobpakeHne quaMeTpa, MepreHIuKyISPHOTo
aumameTpy AB.

Jnmunc ¢ nentpom O, aABngETCH U30GPAKEHUEM OKPYKHOCTH C IICH-
Tpom O, Touka A, — uzobpaxenune roukn A oxkpyxnoctu (puc. 7.38). ITo-
CTPONTE N300paKECHHE KACATEIbHOM K JAHHON OKPYKHOCTH, HPOXOAAIIe

HCepe3 TOUKY A.

Pue. 7.37 Puc. 7.38

A, A

B,

7.35.

7.36.

7.37
P

7.38.

Tpeyromsauk A B, C, apagercs u300pa)eHHEM MPAMOYTOALHOTO Tpe-
yroneuuka ABC, orpesok A B, — usobpaxenuem ero runorenysnl AB.
IMocrpoiite uzobpaxkenue duccekTpuce! Tpeyroabauka ABC, nposeaén-
HOH 13 Bepumunbl B, ecin ZA = 30°.

numunce ¢ nenrpom O, ABnAETCA M300PAKCHUEM OKPYHKHOCTH € IICH-
tpom O. TTocTpoiiTe H30OPAKEHUCE NPABIIBHOIO TPEYTOJIbHUKA:

1) BHMCAHHOTO B JJAHHYIO OKPYKHOCTD;

2) OIMMCAHHOTO OKOJIO JAHHOMH OKPYKHOCTH.

. DJUIUIIC ¢ HCHTPOM OI ABIACTCH H(%()GPH}KC}IPICM OKPYHOCTH € LCH-

TPUM 0. H()CTpOI.:iT(_‘ H:i()ﬁpil}KCHI/IC KB::LELp'dTa:
I) BIIHMCAHHOTO B HAAHHYH) (}Kp}"}:KH()CTL;
2) OIIMCAHHOTO OKOJIO ,E[i:lHH()f;I ()Kp}’}KH()CTH.

{IYU.ICCTBYCT JH IIATHYTOJIBHUK, OTJAHUYHBIN OT HpaBHHbH()F(), Kaxagas Jua-
rOHIbL Kf}T()pUr() napa_,manHa HCK(}TOP()ffi CT()P{)H(‘.‘?

T2



& YnpaHeHus Ana NoBTOPEeHUs

7.39. B npamoyroasuuke ABCD ussectno, uro AB =6 cm, AD = 2\/5 cm. Hait-
aute yroa mexay npamoiva AC u BD.

7.40. B rpeyroapunke ABC nssecrno, uto AB =13 em, BC= 542 em, AC=T7 cem.
Haiigire yron mesny npsamoiu AC u BC.

) Koraa caenaHbl ypoKu ¥
CrnpoeKTUpyem Ha NI0CKOCTb

Boinonnsasa Te uian UHbIe HpC()ﬁpH(&()BHHHH B IPOCTPAHCTBE, MOMXKHO M3 O1-

HHX TCOMETPHYCCKHX q]ldl"}"p H[)JI}«‘IH.TI:- ,Elp}’T‘I/IL‘. Hanplmcp, HCIIOJL3YA ITdpa-

JCIBHOC ﬂp()CKTI/IpOBElHHCf MOKHO HPAMYH) HpC()ﬁpa3()B&Th B TOYKY, Knagpa'r —

B ()TpC:-lUK HIH B r[apa_nﬂcnorpamu. HPH ATOM MOMKCT OKA3ATHCH, YTO CIA0OMKHDIC

&3 a a & Ly - 29 a 2 - - e -~ =4 Erey

1 HEOYCBHIHLIC CBOMCTBA FLUM(_TPIA‘IL(_KHX (1.)141"}'13 Tde(_ClJ()PMHp}-I()T(.H B 0OJCe

NPOCTLIC M HAIAJIHBIC. 1o C()()ﬁpiﬂ.}KCHHC ABIACTCA MCTOYHHKOM BAKHOTIO H

OYCHDb KIJaCl‘IBOl"() MCTOAa PCIICHHA MNCOMCTPHYCCKHX Jajad. np();‘lCM(}HCTPpr—
€M CK43aHHOC Ha IIPpHMCPAax.

3agadya 1. MoxHO /1M Ha ILIOCKOCTH paaMe- Puc. 7.39
CTUTh BOCCMb TOUCK M MOKPACHTH YCTBIPE U3 HHUX B
KPAacHLINA LBET, 4 OCTABIIHECS YE€ThIPE — B CUHUH TaK,
4TOOLI U1 MOGLIX TPEX TOUEK OAHOrO 1BETA HALLIACL
TOYKA JPYTOTO HBETA M 5TH YETLIPE TOYKM ABMILIUCH

B(_‘,p].l'_lld HaMIH nztpa_rmcﬂorpa-.\«mia?

1
[ (R
Pelwexune. P'dCCM()TpHM napaielbHYI) HPOCeK- -~

o Kyba Ha mwiockocTs (puc. 7.39). Iokpacum nony-
YCHHBIC NPOCKIHN BCPIIHH Ky0a TaK, KAk IOKa3aHO Ha
pucyHKe. fICHO, YTO MOKpPANICHHDBIC TOYKHU YIOBJACTBOPAIOT YCIOBUIO 33a4M. <4

danaya 2. B npaBHILHOM ISITHYTOMILHHKE BCE JUATOHAIA TOYKAMU I1Epe-
CeYCHUs AC/TCA B OJHOM M TOM ke oTHomeHmn 1:4:1 (puc. 7.4())*. Cyme-
CTBYET JIX HNSTHYTOABHUK, OTJIHYHBIA OT HPABHILHOI'O, BCE JUATOHAIN KOTOPO-
ro TOUKAMHM 1€ PECEUCHUs TAKKE JeIATCs B OTHOmeHun 1: A : 1?2

Pewenne. Takoil naTuyrolsHuK cymecTsyet. PaccMoTpum napamienns-
HOEC NMPOCKTHPOBAHUE, NPU KOTOPOM NPaBUALHLINA nsaruyroabHuk ABCDE
cupoektuposancs B ngruyronbauk A, B, C D E|, oTauunblii OT NpaBuibHOTO

B =]

2

*
Moo gokasars, 4tTo A =
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Puc. 7.40 Puc. 7.41 ‘

(puc. 7.41). ITpn nmapamtegbHOM IPOCKTHPOBAHUH COXPAHAITCH OTHOLICHUS
OTPE3KOB, JCKAIMMX HA 0HOH npamoi. [TostoMy oTHOmMEHNA, B KOTOPBIX TOY-
KaMH [I€PECCUYCHUS JCIATCA JUATOHAIM IIPABIIBHOIO [ISITHYTOJBHHKA U €TO Ia-
PANICABHON IPOEKIINHM, PABHBL. <

3apaya 3. Kaxaas cTopoHa TPEYyroJabHUKA PA3/Ie/IeHa HA TPH PABHLIC Ya-
cri. ToukM esieHus CoeIMHEHB] ¢ BEPIIMHAMY TPEYTOJBLHUKA TAK, KaK I0Ka3a-
HO Ha pucynke 7.42. Jokaxwnre, uyro auaronamu KN, LO u MP o6pasoBanHoro
mecruyroapanka KLMNOP nepecekaorcs B OJJHOM TOUYKE.

PeweHue. PaCCM()TpHM HnapauiejbHOC¢ IMPOEKTHPOBAHHE, NIPH KOTOPOM
n3obpaxenueM JanHoro rpeyroasauka ABC apisercs NpaBHILHBIN TPEYroJib-
nuk. Jlas atoro uepea cropony AB nposeaém MI0CKOCTD, OTIHYHYIO OT ILIO-
ckoctu Tpeyroapuuka ABC, B KOTOPOIl paccMOTPUM IIPaBHABHBIH TPEYroJib-
Huk ABD (puc. 7.43). Ecam 3a HanpasieHHUE HPOCKTHPOBAHUA B3SATD IIPSi-
myto CD, to gannbli TpeyroapHuk ABC cnpoeKTHPYETCs B HPABHILHDIH
TpeyroabHuxk ABD.

[TocKOABKY NpU HAPALIEIBHOM HPOEKTHPOBAHUM COXPAHAIOTCH OTHO-
IMIEHUs OTPE3KOB, JEKAMUX HA OJHOH NPAMOii, TO yTBepixgeHue, copmyan-
POBaHHOE B YCIOBHUM 3afaun s mectuyronbauka KLMNOP, pocratouno
IOKA3ATh /Ui ero npoekuuu (puc. 7.44). IlpaMele, copep:kamue BBICOTEI ITpa-
BUALHOTrO Tpeyroasuuka ABD (puc. 7.45), aBasiores €ro ocsaMmu CUMMETPUM.
B cuny ykazaHHBIX CHMMMETPHI PACCMATPUBAEMBIC JUATOHAIN HICCTHYTOJILHH-
Ka IPUHAICKAT BhicOTaM TpeyroabHuka ABD, a spaunr, nepecekaiorcs B
OJHOI TOUKe. <
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Puc. 7.42 Puc. 7.43
C
A /\ B
. V

Puc. 7.44 Puc. 7.45

ITpy pemeHnn 3THUX 33424 Mbl UCIOJAL30BAIN YTBEPAK/ICHHUS O CBOMCTBAX
[APALICIBHOTO HPOEKTUPOBAHUS, cOpPMYyIUpOBaHHble B maparpage 7 B BUjIE
Teopem 7.1-7.3. JlokaskeM 3TH TEOPEMBI.

HNokazaTenbcTBo Teopembl 7.1

ITycre npasas [, sagaomas HANPABICHUE MPOCKTUPOBAHUS, HE IIapat-
NenbHA NPAMON d 1 He coBHajaeT ¢ Hei. JlokaxkeM, YTo napaareabHON TPOCK-
nuell NpaMoil @ ABAsSETCH NpAMad, A NPOEKIMEeN OTpe3Ka, JeKAIero Ha ps-
MOl @, SBISIETCS OTPE3OK.
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Hepes kaxayio TOUKY NpAMOU @ NPOBEACM IPAMYIO, HNAPALICALHYI) HPH-
Mo [ Hanpuwmep, na pucyake 7.46 T()‘-IKEI.AI ABIACTCA NAPAUICILHON ITPOCKIIH-
el Touku A 1 npsimas AA] HapajuleabHa IPAMOLI [. Cornacuo kmoueBoil aagaue
§ 4 Bce mpoBeA¢HHDBIC NPAMBIC JEKAT B OAHON maockoctu B (puc. 7.47). Tlo-
CKOJIBKY ILIOCKOCTH O M [ Hepecekaiores 1Mo HEKOTOPOH npsaMoi a,, TO 3TO
03HAYACT, YTO NAPALICAbHAA IPOCKINA KaKA0H TOUYKN NPAMON @ IPUHAICKIT
npAMoi @,. BepHo u oGpaTHOE yTBEPKACHNE, T. €. KaK/1aA TOUKA IPAMOH d, 5AB-
NSETCH Napa/LIebHON IPOeKIel HEKOTOPOH TOUKH OpsaMoOll a.

Puc. 7.46 Puc. 7.47

A

JeHCTBUTENBHO, eciu Yepes MPOU3BOILHYIO TOUKY Y npsamoii a, B 1wio-
ckocTH B nmposecTn npsaMyio, napamtenbuyio npamoit AA, (puc. 7.48), To oma
nepeceuéT IpAMyIo @ B HeKOTOpoit Touke X, npuuém Touka Y Gyaer apaaTbes
HapaLIeabHON npoeknmeil Touku X Ha IIOCKOCTD 0.

Taknm 06pa3oM, MbI IOKA3AIN, YTO HAPALICILHAS TPOCKIUST KAXKI0H TOU-
KU MPAMON @ NPUHAPICKAT NPAMON @, M KaK/ast TOYKA TPAMOH @, SABJISCTCH Ma-
PALICABHOH ITPOCKIUEH HEKOTOPOH TOYKM NPAMOKH d. JTO O3HAYACT, YTO Ha-
PALICABHON NPOCKIUCH NPAMONI ABIACTCA MPAMAA.

JOKakeM Tenepb, 4TO NapaLIeJbHON Npoekuucii orpeska AB sBiasercs
orpesok (puc. 7.49). Ilyets Toukn A, n B, ABIAIOTCA COOTBETCTBCHHO Hapa-
JeAbHBIME poekusamMu Touek A u B. Ecim B miockoctn P uepes Bce TOUKN OT-
peska AB nposectu npsmbie, napauieabHbie npamoit AA |, To 3T npaMbie 6y-
YT nepecekats npamyio A, B, B Toukax, npunaiexamux orpesky A B, u ue-
pes Kaxylo Touky orpeska A, B, npoiiér ojHa U3 NpOBEAEHHDIX MPAMDIX. <

[JokazatenncTeo Teopemsbl 7.2

H}’CTh TIpHMi:I.H. !, 3A44A0I[AH HaHpaBHCHHC HPUCKTHP(}BRHHH, HE I'Ii:l.pi:UI-
JCIbHA JAHHbBIM l'Ii:lpZU'I.JICJ'IbeIM HpﬂMbIM adH b ,[l(man{cm, uToO HHP‘(LJ’IJ’ICﬂbH(}ﬁ
I'IP(}CKU,HCI.;l l'IPHMbIX a u b ABAACTCH MM HPHMH.H, MK aBe H&Pau‘l.’lCﬂbeIC
HPHMLIC.
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Puc. 7.48 Puc. 7.49

A

[TpoBeném uepes mapauieapHbie npsiMbie @ 1 b mwiockocers Y. Torga nps-
Masi [ WM JIeKUT B 9TOH IUIOCKOCTH, WIH SIBISICTCH €l MApaLIeIbHOM, WIN T1e-
pecekaeT ec.

B mepsnix ,.E[B‘))"X yKazaH Hbix cy- Puc. 7.50
YAAX HAPALVICILHON HTPOCKINEeH npsi-
MBIX d U b Ha IIOCKOCTD (L ABISCTCA
HpsAMas NePeceuIcHUs MI0CKocTeH o
u 7y (puc. 7.50).

PaccmoTrpum Tenepn caydaii,
Korpa npsivas [ nepecexaer Iwio-
ckocts Y. [lyers npsambie a, n bl AB-
NSAOTCH NAPALICILHBIMH TPOCKI{HS-
MM IPSMBIX @ U b Ha ILIOCKOCTD 0O,
Ipu 5TOM TouKa A npaMoit a npoex-
Tupyercst B Touky A, a touka B npswmoii b npoexrupyercs B TOUKY B,
(PHC. 7.51). fcno, uro HpsiMble d W @, JEXKaT B OJHOH IUIOCKOCTH, KOTOPYIO
0003HAYNM Ba. Ananornuno npsimeie b n bl JEHKAT B OJHOM ILIOCKOCTH, KOTO-
pyio obosuaunm B, (puc. 7.52). Ilepecekaoomuecs npambie @ u AA |, nexamue

Puc. 7.51 Puc. 7.52
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B ILIOCKOCTH ﬁa, HapaLIe/IbHBl COOTBETCTBCHHO NPsiMbIM b 1 BB, nexamum B
IVIOCKOCTH Bb' ITO 03HAYAET, YTO ILIOCKOCTH Ba H ﬁ,ﬁ ABMAIOTCA MAPAICILHDI-
mu. ITo Teopeme 6.3 m1ockocTs 00 nepecekaeT IBE NAPALICABHBIEC ILIOCKOCTH B”
u Bb no napamienbHbpiM npsambiM. [Tostomy npsambie a, n bl ABIAIOTCA HAPAT-
NeNLHLIMU, <

[okazaTenbcTBO Teopembl 7.3

H}’CT]:- HPHMZUI 3, 3AaTA KA HaHpaBJICHHC Hp()CKTHP()B'dHHH, He napa.n—
JIeIBHA OTPE3KaAM AB u CD, nexamym Ha OHOI anM(}i'{ HJIM Hd NAPale/IbHBIX
HpHMLIX, 1 HC C(J,E[CPH{PIT 3TH ()TPL‘IH{H. ﬂ()]{a}I{CM, UTO OTHOIICHHE napanﬂc,rm—
HbBIX FIP()(:I(LI,PII.:l {'}Tp(;‘fi[-{()B AB H CD paBH() OTHOINCHUI) CAMMX ()TPCBK()B.

[Tposeném uepes upsimpie AB
u CD nnockocts Y. B cayaae xorma Puc. 7.53
npsiMas [ JIeKUT B IUIOCKOCTH Y WIIN
napaipieabHa eit, orpesku AB u CD,
a TaKKe HX [apaLIe]bHBIC MPOCK-
Uy GYAYT JIEKATh B OAHOM ILIOCKO-
cti ¥ (puc. 7.53). ITostomy yTBEp:K-
JICHHE TEOPEMBI CICAYET U3 TEOPEMbI
O HPONOPHUOHATLHBIX OTPE3KaX, 10-
KA3aHHOH B Kypce IUTAHMMETPHHN
(mpoBeauTe 3TU PACCYKACHUS CAMO-
CTOATEIBLHO).

Paccmorpum renepn cayuait, xorga npsimasi [ nepecekaer ILIOCKOCTb Y.

ITycrs otpeskun A B, u C, D, apnsioTca napaiienbHBIMU TPOEKIUAMU OTPE3KOB
) P 12 1271 P POCKIL P

AB u CD (puc. 7.54). Ilycte orpeakn AD u BC nepecekaorea B Touke O n
Touka O, — mapawienpHas npoekiys Toukn O (puc. 7.55). U3 reopemsr 7.2 cie-
ayet, uro npambie A B, u C D, mapamiensHel, a 3Haunt, Tpeyronsankn A B O,
u D, C,0, nopobunt. IToatomy

Puc. 7.54 Puc. 7.55
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AB AQ,

G,D,  OD
AHATOrMYHO MOMKHO JOKA3ATDL, 9TO
AB _ AO
CcD 0D’
B To xe Bpems nockonsKy orpesok AA, mapamienen orpesky DD, To 1o
TCOPEME O MPOIMOPHUOHAILHBIX OTPE3KAX A0, = 40 . MosTomy A5, = %B :
O,D, 0D cD CD

UTO H BEiB(_‘PI.LIEI.(_‘T AOKA3ATC/ILCTBO TC()pCMbI. -
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Utoru rnaebi 2

BsaumHoe pacnonoxeHHe NpAMbLIX B NpOoCTPpaHCTBEe
[Be npAMble Ha3bIBAIOT NEPeceKalnwuMUCH, eCIU OHM UMeloT
TONbKO OJHY OGLUYIO TOUKY.
[lBe npAmbie B NPOCTPaHCTBE HAa3bIBAIOT NapanienbHbIMU, ec-
NN OHU NleXKaT B OHOW NIIOCKOCTH U HE NepeceKalTcsa.
[Be npAMble B NPOCTPaHCTBE Ha3bIBAOT CKPeLUBaloLUMU-
Cfl, €C/IU OHMU He NeXXaT B OAHOMN NMNOCKOCTH.

CBolCTBa NapannenbHbiX NPAMbIX
Yepes ABe napannenbHbleé NpsAMbie MPOXOAUT MAOCKOCTb M
NPUTOM TONBLKO OfiHA.
Yepes TOUYKY B NPOCTPaHCTBE, He MPHHaANeHalylo LaHHON
npsMo#, NPOXOAUT NPAMan, napannenbHana AaHHON, U NPUTOM
TONMbKO OfHa.

NMpu3HaK CKpelLMBalolMXCA NPAMbIX
Ecnu oaHa U3 ABYX NPAMbIX NE€XWT B NJIOCKOCTH, a Apyras ne-
peceKaeT 3Ty NMJIOCKOCTb B TOYKEe, He NpPUHajANexallend nep-
BOW NPAMO#, TO laHHble NPAMble CKpellMBaloluMecs.

MapannensHOCTb B NPOCTPAHCTBE
MpamMylo U NAOCKOCTb Ha3bIBAOT NnapannenbHbiMW, €CNH OHU
He UMeloT 061X TOYEK.
[lBe NAOCKOCTU HA3bIBAOT NapannefbHblMH, €C/IM OHU He
MMeloT 06LMX TOYEK.
Aea MHOroyronbHWKa napanneibHbl, €C/IH OHM Nexar B na-
pannenbHbIX NI0OCKOCTAX.

Npu3nak napannenbHOCTH NPAMON M NIOCKOCTH
Ecnu npamasn, He NnpuHaanexaulaa faHHOW NNOCKOCTH, Napan-
nenbHa Kakon-nM6o NPAMOMN, nealleid B 3TOW NNOCKOCTH, TO
AaHHafA Npamasn napannenbHa camMoi NNOCKOCTH.

HocraTouHble YCNOoEBHA NapannensHOCTH ABYX NpPpAMbLIX B NPOCTPAHCTEE
Ecnuv nnocKOCTb NPOXOAMT Yepes AaHHYI0 NPAMYI0, Napannenb-
HYIO .u,pyroﬁ NAOCKOCTH, U NepeceKaeT 3Ty NNOCKOCTb, TO NpA-
Mafa nepeceyeHHUn NNoCKOCTeM napannenbHa AaHHOM I'Ipl'-lMDﬁ.
Ecnu Yyepes KaXxayrw M3 ABYX napannefibHbliX NpAMbIX npoBe-
AeHa NNOCKOCTb, ﬂpH'-IéM 3TH NNOCKOCTU nepeceKawTcAa no
npnmoﬁ, OT/IMMHOW OT ABYX OaHHbIX, TO 3Ta nNpamMas napan-
nenbHa Kampon u3 ABYX AAaHHbIX NPpAMbIX.
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[ee npsamMble, napannenbHble TPEeTbEeW NPAMON, NapanienbHbl
mMexay coGoN.

Mpu3Hak napannenbHOCTH ABYX NAOCKOCTEH
Ecnu pBe nepeceKaloumecs NpaMbie OJHOM NNOCKOCTH COOT-
BETCTBEHHO NapanieibHbl QBYM NPAMbIM APYTOd MAOCKOCTH,
TO 3TH NMNNOCKOCTH NapanfiefbHbl.

CBOMCTBEa napannenbHbiX NAOCKOCTEH
Yepez TOUKY B NMPOCTPAHCTBE, HE NMpPHHAANEMaLlyo AaHHOM
MJOCKOCTH, NPOXOAMT NJIOCKOCTb, NapanienbHas JaHHOoU nno-
CKOCTH, U NPUTOM TONbKO O/ HA.
Mpamble nepecevyeHUn ABYX NapannenbHbiX NNOCKOCTENl Tpe-
Tbe# NAOCKOCTLIO NapannenbHbl.
OTpe3Kku napannenbHbIX NPsSIMbIX, 3aKNIOYEéHHbIE MeXay na-
pannenbHbiMM NNOCKOCTAMM, PABHbI.

NpeoGpasoBaHne GUryp B NpoCTpaHcTBe
MNpeo6pazoBaHue GUrypbl, COXpaHAIOLUIEE PacCTOAHUE MeXay
€€ ToYKaMM, Ha3biBaloT ABUKEHHEM GUrypbil.
ABe ¢Mrypol Ha3blBalwT paBHbIMM, €CNIKM CYLLECTBYET ABHIKe-
HMe, NPU KOTOPOM OIHA M3 faHHbiX GUryp ABAAeTcA obpazom

Apyroi ourypbl.

NMapannenbHoe NPoOEKTHPOBaHHe
NapannensHoi NpoeKuuein NPAMOIA ABNSIETCA NpAMan; napan-
NenbHOM NpoeKUUeir oTpe3Ka ABNAETCA OTPE30K.
MapannencHoi npoeKuuei ABYX napannenbHbiX NPAMbIX AB-
NATCA WK NpAMas, UNu ABe napannenbHble npsambie. Ma-
pannenbHble NPOEKUMH ABYX NapannenbHblX OTPE3KOB NeMxar
Ha OAHOW NPAMOW MW HA NapannenbHbIX NPAMbIX.
OTHOWeHUe NapannenbHbiX NPOEKLUA OTPE3KOB, eXalluX Ha
OAHOW NMPSAMOW WMNK HA NapannenbHbiX NPAMbIX, PaABHO OTHO-
WEeHUI0 CAMUX OTPE3KOB.
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Inasa 3. lNepneHAUKYNAPHOCTb B NPOCTPaHCTBE

B aT0i rnaBe Bbl 03HAKOMUTECH C MOHATUAMM yrna Mexay nps-
MbIMKM B MPOCTPAHCTBE, yrna Mexay NpAMOW WM MNOCKOCTbIO, Yrna
Mexay oByMa naocKocTamMu. O3HaKOMMUTECE C MOHATUEM OPTOroHaNb-
HOW NpOeKLWK, N3y4UTe CBOWUCTBA OPTOroHalbHOW NPOEKLUUKM MHOTO-
YronabHUKa.

§ 8. Yron mexay npamMbiMU B NPOCTPAHCTBE

l__[()(_'K()_JII_-K}" ABc nodbIe HCpCCCKaI{)UJ.I/IC(.‘H Hp}ll\«ILIC IIPUCTIJaHCTB::l JIEHEAT

B OJHON MJIOCKOCTH, TO YIOJI MEXKAY HUMI ONPEACAUM TAK XK€, KaK U B IUTAHU-
METPHH.
ST OO O i |
ITpu nepeceueHnn AByX l'lpHMI;rIX 00 Puc. 8.1
pasyiorcs dernipe yria (puc. 8.1). 3xpecn
BO3MOJKHBI JIBA CJIyqast:

1) Bce geTnipe yria npsaMbie;

2) 13 ueThIPEX YIIOB JABA ABIAIOTCH & >[8(
PABHBIMU OCTPBIMHM M /IBA — PABHBIMU Ty~
IBIMH YIJIAMU.

B oboux cayuanx u3 4eTBIPEX YIVIOB HAMAETCH TAKOH, BEJIHYUHA KOTOPOTO
He npesocxoaur 90°.

| &; Onpepenenme
Yrnom mexay ABYMA nepeceKalwolWMUCH NPAMbIMHA Ha3blBa-
0T BeJIMYMHY TOro U3 yrnoBs, oopa3oBasBlUMXCH NPU UX nepe-
CeYeHUH, KOTOPbIA He npeBocxoauT 90°.

Ecin @ — yron Mexay ABYMs IHMEPECEKAIOMHUMUCH NPAMBIMH, TO
0° < @< 90°.

Yeon mencdy dseyms napanierviviMu NPAMbIMU CUUMAIOM PAB-
1ot 0°. TloaTomy ecamt @ — yro MexIy AByMs HPAMBIMU, JICKAIMUMH B OQHOM
wiockoctH, To (° < @ < 90°.

BBeféM MOHATHE yriIA MEHKAY CKPEIIMBAIOMIMMICH IPAMDIMH.

@ Onpepenenue N
Yrnom mexay ABYMA CKpewwUBaloWMUMUCA NPAMbIMMY Ha3biBa-
10T Yol MeXay nepeceKallMMHUCA NPAMbIMUA, COOTBETCTBEH-
HO nNapannenbHbliMi JaHHBIM CKpelWMBEaKLWMMCAH NPAMbIM.
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[Mycts npsambie @ u b ckpemupaomueca. Yepea Touky M npocrpaHcTsa
nposeaém npamsie a, u b, tak, uro a, | a, b, | b (puc. 8.2). Ilo onpeaenenno
YIOJI MEIK/TY CKPEIMBAIOIMMUCH TIPAMBIMU @ U b paBeH yrury Mexay nepecekan-
IUMICH TIPAMBIME @, 1 b

BO3HMKAET €CTECTBEHHBIN BOIPOC: 3ABHCHUT JM YLOJ MEXKIY AAHHBIMH
CKPEeIMBAIOMUMUCSH OPAMBIMA @ U b or BbiGopa Touku M? OTBETUTL HA HTOT
BOIPOC MOMOXKET CIEAYIOMAA TEOPEMA.

Teopema 8.1
Yron mexay ABYMS MepeceKalouwuMUCH NPAMbIMKW paBeH
yray mMexay ABYMs ApPYrMMM NepeceKaloluMUCH NPAMbIMU,
COOTBETCTBEHHO NapannenbHbIMU JaHHBLIM.

JokasaTenbcTBo

[Tycts npamele @ u b nepecekaiores B Touke M, a npsmeie a, u b, — B Tou-
ke M, upnuém a || a;, b | b,. Jokaxem, aro yron mexay npambiMu @ u b pasen
YUy MExay npsMeiMu @, u b

I[Tycts depes npsaMoie @ 1 b NPOXOAUT IIOCKOCTE (f, @ YepPe3 MPAMBIC
u b — MI0CKOCTD .

Ecii m10cKoCTH 00 1 0 COBHAAIOT, TO BCE JAHHDBIC ITPSMBIC JICKAT B Of-
HOMH IIOCKOCTH (pHC. 8.3), n VTBEPHACHUE TEOPEMBI MOKHO JIOKA34Th, MCIOMb-
3ys CBOMCTBA NMAPALIENLHBIX MPSIMBIX Ha miaockoctn. Caenaiite 5T0 caMOCTOS-
TENBLHO.

Puc. 8.2 Puc. 8.3

M al b

[Tycrs mmockoctu O 1 0 pasnumunst (puc. 8.4). B miockoctn mapasies:
HBIX HPAMBIX @ U @, TpoBeAEM npamyio AA | napamensno npamoit MM | (A € a,
A, € a,). B miockoctn mapauieapHbix npameix b u b, nposeaém npamyio BB,
mapateasto npamoit MM, (B e b, B, € b)).

Hervipéxyroasuuku AA M M n BB M| M — napannenorpaMmsl, Tak Kak
Y HUX HPOTHUBOIOIOKHBIC CTOPOHBI MAPA/UICILHDL
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Raxpapiin us orpeskos AA, u BB pasen u napawieiaeH orpesxky MM, .
Cnenosarensuo, uersipéxyronsuuk AA, BB — napamurenorpamm.

[ToCKONBKY B IAPALICIOrPAMME HPOTUBOIIOIOKHBIC CTOPOHBI PABHBI, TO
AM =AM, BM = B M, AB = A B,. Creposarenvuo, tpeyronsunkn AMB
u A/M B, pasapl 1o TpeTbeMy IIPU3HAKY PABCHCTBA TPEYroabHUKOB. OTCIOAa
LAMB = ZA M B,.

ITO O3HAYAET, UTO VIO MEHIY HPSAMBIMA @ U H paBeH yriry Mex/y HpsiMbl-
mMua ub,. 4

3amedaHue. Bocnoansosasmucek Teopemoii 8.1, MOXKHO nokaszath (caenaii-
TE 3TO CAMOCTOSTENLHO), UTO 2071 MEHOY CKPEUUBAIOWUMUC NPAMBIMU A
u b pasen yzny mexncoy nepecexarowumucs npamoimu a u b, 20e b, || b.

Hanpumep na pucynke 8.5 nzobpakena rpeyronsuas npusma ABCA B, C,.
Yron mexy ckpemusaomumucs npsambimu AA, u BC pasen yriy mesxy nepe-
CEKAIOMUMUCS PAMBIMH BBl u BC.

,

Onpepenexnue S
[Be npamble B NpOoCTPaHCTBE Ha3biBalOT NepneHANKYAAPHDbI-
MH, €CJ/I1 YIro/l MeXay HUMHK paBeH 90°.

3aMeTuM, 4TO NEPHCHIUKYIAPHBIC IPAMDBIC MOTYT HEPECCKATBCA M MOTYT
OBITH CKPEIMBAIOIIMICS.

Eciu npsivere @ n b nepueHukyspHast, To 3anucssaor: a L b.

JdBa oTpeska B IPOCTPAHCTBE HASBIBAIOT HEPHEHIHKYIAPHBIMH, €CIH
OHM JICKAT HA NEPHEHAMKYIAPHBIX IPAMBIX.

Hanpumep, pédpa AD u CC, xyba ABCDA B,C,D, nepnenaukyasapab
(puc. 8.6). deiicTBUTENBHO, TOCKOIBKY DDI I CCI, TO YrOJI MEKAY MPsSMbIMU
AD n CC,| pasen yray mexay npavsivu AD u DD, Ho ZADD, = 90°, noaro-
my AD L CC,.

Puc. 8.4 Puc. 8.5 Puc. 8.6

B, C1
]
A 1
] T D,
i
] -~
Bi-t-JJC
’f
A D




ABCDA B,C D,. Haijnure yron Mexay HpAMbIMH

3agavya. Ha pucynke 8.7 H300pakEéH  Kyo

ADuD,C. B, c,

AD, || BC, o toukn A, D, C u B nexar B oaHOMl 3
IUIOCKOCTH. ITa IUIOCKOCTh MEPECCKACT MAPALIC/Ib- N
Hpie maockoctn AA B nu DD C| no napauieiabHbIM o

Pewenune. Coexunnm toukn A, n B. TTockoabky A D,
! 1

npameim A, B u D,C. CrepoBateibHO, YToa MEKLy A D

IPSAMBIMU AID u DIC paBeH yrury DAIB.

Coenunum Touku B u D. Otpesku A D, A\B u BD pasnbl Kak quarosa-

U paBubix KBagpatos. Crenosarensno, Tpeyronsuuk A BD pasnocTopoHHMii.
Torpa ZDA B =60". «

1. Y7o Ha3bIBAIOT YrNOM MeXay OBYMSA NepecekarolMMncs npsmsimm?
2. Y70 Ha3bIBAIOT YrNOM MeXAy ABYMA CKPELYMBAOLWMMUCA MPAMbBIMMK?
3. Kakwve gBe npsamMbie B NPOCTPaAHCTBE Ha3biBalOT NepneHanKynsapHbiMn?
4, Kakuve fBa oTpe3ka B NPOCTPaHCTBE Ha3bIBalOT NeprneHanKynapHbiMm?

( ™ YnpaxHenuns ¥

o\
8.

8.2.
8.3.

8.4.

8.5.

CKOIBKO B l'[p()CTp'c‘lHCTB('J MOZKHO MpPOBECTH MPAMBIX, IICPICHIMKYIADHBLIX

JAHHOUN NPAMOH, Uepes TOUKY: 1) OPHHAIEKAITYIO JAHHOH NPAMOIL; 2) He
OPUHAICKAILYIO JAHHOH TpaMoi?

Han ky6 ABCDA B,C\D, (puc. 8.8). Haiiaure yros Mexay NpaMbIMU:
1) CDu BC;2) AA,u C\D,;; 3) AA, u D ,C;4) ACu BD;5) A,C n AC.
Han ky6 ABCDA B,C|D, (cm. puc. 8.8). Haiiaure yron Mexty npaMbIMu:
1) ABuBB;2) ABuBD;3) ADuB C; 4) BD uC,C.

Touxka M, He npuHauiexKamas wWiockocTu npamoyroasHuka ABCD, tako-
Ba, uyto Tpeyroavauk CMD pasnocroponnunii (puc. 8.9). Haiigure yron
Mmeskay npsaMoivn AB u MC.

Touka M He npuHAICKUT IUIOCKOCTH KBagpata ABCD, ZMBA = 40°,
ZMBC =90°. Haitgure yroa mexay npamoivu: 1) MBu AD: 2) MB u CD.

Puc. 8.8 Puc. 8.9
B, C, M
A1 : R -
i D, B C
|
sh |l / \/
i A
A D D




Tpaneuua ALCL ¢ ocnosanusavmu AL u 5C n tpeyroabnuk MEF ne ae-
KAT B OAHOM 110CKoCTH, Touka E — cepeanna orpeska AB, Touka F — ce-
peamna orpeska CD, ME = FE, ZMEF = 110°. Hatijgure yrox Mexay mnps-
mpivit: 1) AD u EF, 2) ADu ME; 3) BC u MF.

8.7. TMapamrenorpamm ABCD u tpeyronsuuxk AED me nexar B OHOI ILTOCKO-
cru (puc. 8.10). Haiigure yron smexay npameimu BC n AE, ecn
LAED =70°, ZADE = 30°.

8.8. HMszsectHo, uto AB 1 AC, AB 1 AD, AC 1L AD (puc. 8.11). Haitaute ot-
pesok CD, ecru BC=17 em, AB =15 cm, BD = ‘%\/2_9 cM.

8.9. Hssectno, uto AB 1 AC, AB 1 AD, AC 1 AD (puc. 8.11). Haiigure ot-
pesok BC, ecn CD = 943 e, BD =12 cm, ZABD = 60°.

Puc. 8.10 Puc. 8.11
C

00 N

8.10. Kaxoe pebpo terpasapa DABC pasuo a, toukn M u K — cepeannnt pé-
6ep AB n CD coorserctBeHHO (puc. 8.12).
1) Hokaxure, uro MK 1 ABu MK 1 CD.
2) Hatiaure orpeaok MK.

8.11. Toukn E, F, M n K — cepeaunnl cooTBeTcTBeHHO pébep AB, BC, AD
u BD rerpasapa DABC (puc. 8.13). Haitqure yron mexay npsameivu EF
u MK, eecmu ZBAC = 0.

Puc. 8.12 Puc. 8.13
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8.12. Jlnaronanu rpanu ASCH kydba ALCDA B C D) nepecexkaoTres B TOUKe
O. Haiiture yron mexy npsimbimn OB, u A, C|.

8.13. Ocuosanuem npsmoyroabHoro napawieinenuneaa ABCDA B C D, asns-
eTcs KBaJpaT, CTOPOHA KOTOPOro paBHA ¢, D0KOBOE pebpo napasuie/ien-
neja paBHO a3. Haiigure yron mexay npaveivu AD, u B, C.

i T—

8.14. Touku E u F — cepeaunnt coorserctBeHHo pédep AA, u CD kyba
ABCDA B ,C\D,. Tlocrpoiite npsimyio, KOTOpPas MPOXOJAUT UYEpe3 TOY-
xy D,, nepnenpukynsipua npamoit EF n nepecekaer orpesox EF.

8.15. Touku E, F, M u K — cepeaunnt coorsetctBeHHo pébep AB, AD, CD u
BC rerpasppa DABC. HUasectho, uto EM = FK. Haiyture yron mexay
npambiMu AC u BD.

8.16. Toukn L, F, M n K — cepeanHbl cOOTBeTCTBeHHO pébep AB, AD, CD
u BC terpasppa DABC, AC =12 cm, BD = 16 cm, FK = QV/ﬁ cm. Hait-
aute yron mexay npsveivu AC u BD.

[ € YnpamHeHus Ans noBTOpEeHUN

8.17. Tuaronamn AC u BD napamrnenorpamma ABCD paBHBI COOTBETCTBEHHO
24 em 1 10 em, AD = 13 em. Haligure nepumerp napaiieaorpaMMa.

8.18. Touka D anasercst o6pasom sepmunbt B tpeyronsauka ABC npu cuMMe-
TPUM OTHOCUTEALHO Guccektpucs yriaa BAC. Haijaure orpesox CD, ec-

am AB =4 cm, AC=7 em.

§ 9. NepneHAMKYNAPHOCTbL NPAMOW U NJIOCKOCTH

B noscegneBHON KU3HIM MBI TOBOPUM: (DIATMITOK HEPHEHAMKYIAPEH MO~
BepxHOCTH 3ewn (puc. 9.1), MauThI HApyCcHHKA NEPHCHAUKY/IAPHLI TOBCPXHO-
cra naty6onr (puc. 9.2), mypyn BKpYMHBAIOT B JOCKY HEPICHAHKYIAPHO e mo-
BepxHoctu (puc. 9.3) u 1. 1.

Puc. 9.1 Puc. 9.2 Puc. 9.3
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ITU NPUMEPDI JAIOT OPEJCTABICHME O IPAMON, NEPHEHUKYIAPHON [U10-
CKOCTH.

OnpegeneHue g V-
MpaAMylo Ha3bIBAKOT NepneHAUKYNAPHOA NNOCKOCTH, €cnM
OHa NepneHaHKynapHa nw6od NpAMON, nexauwen B 3TOM
MAOCKOCTH (puc. 9.4).

Ecan npAaMas 7] IIUpHCH,.E[HKyﬂHpHEl ILIOCKOCTH O, TO 3AIIMCBLIBAIOT: ¢ 1 o
Tarxke IPHUHATO TOBOPHUTDL, YTO INIOCKOCTDL o IICPHCH;[I/IK}UIHPHEL HpHM(]ﬁ  IH
IpAaMasd d W INMOCKOCTh O NCPIICHAUKY/IAPHDL.

Ha ()HpC,EI,CJ’lUHHH CACAYET, YTO CCIH NMPAMAA (4] HCPHCH,!LPIK}’J’IHPHH ILTOCKO-
CTH O, TO OHA HCPCCL‘KHCT aTy INIOCKOCTD. ﬂCﬁCTBHTCJ’IbH(), eciu Obl BLINOIHA-
J0OCHE OJHO M3 ABYX }’CR{)BHI.jll [ || O I d C O, TO B IUIOCKOCTH () HAILTACDH Ob1 Ta-
Kas HpHMaH b, uTO d ” b. A ato Hp()TI'IB()PC‘-IlrUIU OBI ()HPC,E[[;‘JICHI/!K).

()T]’)C(‘IOK HA3BIBAKT NEPHNCHAHKY/IAPHBIM IVIOCKOCTH, CCJIH OH HpHHi:UI'
JACHHT HPHI\i()ﬁ, HC]’JHCH}.’LHK}U’IHI)HU;I ATOH ILTOCKOCTH.

Puc. 9.4 Puc. 9.5

2
b
0

————t -

1
)

E

Hanpumep, HHTYHTUBHO MOHATHO, 4TO pebpo AA,| npamoyroibsHoro ma-
pamnenenunega ABCDA B ,C D, nepnenaukyrapuo mrockoctu ABC
(puc. 9.5). JokazaTb 3TOT (GaKT, NONAL3YACH JHIIL ONPEACICHUIEM IPAMOIH, nep-
HEHAMKYJISPHOIT IMTOCKOCTH, 3aTPYAHUTEILHO, BEIb JUIS 9TOTO HYKHO ObLIO ObI
M0Ka3aTh, uTo npamas AA, nepnenaukyisapaa mobdoit npamoii mwiockoctu ABC.
TF'opaspo a(ppekTuBHEE BOCNOML30BATLCA CAEAYIOMIEH TEOPEMOM.

| © Teopema 9.1 \

\,

(Npu3HaKk nepneHguKyNapHOCTU NPAMON W MNJIOCKOCTH)
Ecnu npamaf nepneHauKynsipHa ABYM nepeceKawljumcs
MpAMbIM, NeXxalluM B NAOCKOCTU, TO OHA NepneHguKYNapHa
CaMOM NNOCKOCTH.



LoKazarenbCTBO

[TycTe npsiMasi ¢ NEPHEHAUKYISPHA IPIAMBIM @ U D, JeKaIUM B ILIOCKO-
cru o 1 nepecekamumcs B Ttouke O (puc. 9.6). Joxaxkewm, uro ¢ L o.

PaccMoTpuM NpoM3BOALHYIO OPAMYIO X ILTOCKOCTH O, OTAUYHYIO OT HPSH-
mbix @ u b. Ecim Mel gokaskeM, uro ¢ L x, TO TeM caMbIM JOKaKEM, UTO HpAMas
C NEPHEHUKYIAPHA JI000H NPAMOH IUIOCKOCTH O, T. €. ¢ L .

Ecan npamas x napawiejibHa IPAMON @ HIM IPAMOII b, To na onpeaene-
HHSA YIJIa MEHJIY ABYMA NPSAMBIMH CJICAYET, 4To ¢ L X

PaccmoTpum cnywaii, korga npsamas X HE NaPALICIbHA HU OJHON W3 nps-
MBIX @ 1 D.

Yepea rouxy O nposeém npsimbie ¢, u X, Tak, uto ¢, | cnx, || x (puc. 9.7).
Ecim npsavas ¢ wim npaMas X DpoxXoauT depes Touky O, TO B KauecTBe Ipsi-
MBIX €, WJIM X GYAIYT BLICTYNATH COOTBETCTBEHHO CAMU IPAMBIC € WIN X.

Puc. 9.6 Puc. 9.7

5}

/ / 750 VP

N

st JOKa3aTenbeTBA NEPHCHUKYIAPHOCTH NPAMBIX € M X JJOCTATOYHO [10-
Ka3aTb, 4TO ¢, L x,.

B m1ockocTi 00 DPOBEAEM HPSAMYIO, HE IPOXOAALIYIO deped Touky O u me-
pecexaomyio npsmeie b, X, n a 8 Toukax B, X n A coorsercreenno. Ha npsamoit
¢, ormetum Toukn M u N Tax, utodst Touka O 6buta cepeunoit orpeska MN.

IMockonsky ¢ Lbuc |l ¢, ro ¢, L b. Torma ZMOB = ZNOB = 90°. B Tpe-
yroapauke MBN otpesox BO spasierca BLICOTOH M MEAMAHOI, 3HAUUT, 3TOT
TPEYroALHUK paBHOGeApeHHslit, T. e. BM = BN. AHa10THYHO MOXKHO JIOKA3ATh,
uyro AM = AN,

B rpeyroapuukax BMA u BNA cropona AB obmasn, BM = BN, AM = AN.
CreoBarebHO, 3TH TPEYrOJBHUKN PABHBI 110 TPETLEMY IIPU3HAKY PABCHCTBA

Tpeyroapuukos. Orcioga ZMBX = ZNBX.
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B tpeyronbnukax MBX n NBX cropona BX obmasn, ZMBX = ZNBX,
BM = BN. CaepoBaTe/lbHO, 3TH TPEYTOJILHHKH PABHBI 10 IEPBOMY NPU3HAKY pa-
BencTsa TpeyroasHnkos, Orcioga XM = XN.

B pasnoGenpennom tpeyronpuuke MXN orpesok XO apnserca megua-
HOH, CAEJOBATEIBHO, OH Takke asasgercd Boicotoil, T. e. MN L XO. Otciona
¢, Lx;. <

Ha pucynke 9.5 npavas AA| neprneHaukyaspHa Puc. 9.8
JABYM Iepecekaomumcs npameiMm AB 1 AD mnockoctn
ABC. CnepoBarebHo, IO TPU3HAKY IIEPHEHAMKYIAP-
HOCTH npsamMoit u miockoetu AA, L ABC, a suauur, u
pebpo AA| Toxe nepreHaukyasapuo miockoctu ABC.

Teopemy 9.1 wacTo MCNOABL3YIOT HA IPAKTHKE.
Hanpumep, noacraska jia HOBOTOAHECH €IKH HMMEET
dopmy kpecroBunpr. Ecin €1Ky yeTaHOBUTL TaK, 9TO-
Ob1 €€ cTBOJ ObLI NMEPHCHAMKYIAPCH HANPABICHUAM
KPECTOBHHBI, TO €1Ka OyAeT CTOATDh HEPHEHANKYIAPHO
IIOCKoCTH noa (puc. 9.8).

C:rlc,uymulyi{) TCOPEMY MOIKHO pHCCManHBaTE
KaK emé OANH MPU3HAK IEPIeHINKYIAPHOCTH IPAMOL
M ILJIOCKOCTH,

\

Teopema 9.2 L
Ecnu ogHa U3 ABYX napan/iefbHbiX NpAMbIX NepneHAuKynap-
Ha NJIOCKOCTH, TO U ApYyras NpaAMas nepneHauKynapHa 3Toi
NAOCKOCTH.

[JoKkazatenbcTBO
[Mycts npsiMbie @ u b napaiienbHsl, Puc. 9.9
npuaém a L o (puc. 9.9). Jokaxem, 9To
b1 o a b
PaccMOTpHM NPOUIBONBHYIO IPAMYIO
x mnockocty o. Iockonsky a L o, To a L x,
T. €. YTOJI MKy IPAMBIMH ¢ U X PaBEH 90°.
Tak xak b || a, o yron mexay npsambivu b \
1 x Toxe pasen 90°. CrenopareasHo, nps- o
Mas b HepneHgMKyIspHA NPOU3BOILHOM
HPAMOH IUIOCKOCTH O, T. €. blo «

(:JIC,II.)’K)H.[Y!{) TC()'PCMY MOMHO paC(IM?}.TPI/IBH.T‘b KdK HIJHZ‘}HH.I:{ HHPEU'I.JICJ'IL;H()-
CTH ABYX IPAMBIX.



@

M,
kY

Teopema 9.3
Ecnu gBe npaAMbie nepneHAUKYNAPHbI OAHOW W TOH e nno-
CKOCTHM, TO OHM NapanienbHbl.

ﬂo Ka3aTtenbCrtBo

[Mycte a L oon b L o (puc. 9.10). Jokaxem, uro a | b.

[peanonoxum, uro npamele @ u b ne napanensust. Torga uepes Tou-
Ky M npamoit b, Takyio, uro M € o, npoBeaém npsmyio b, napaiesHo npaMok
a. o Teopeme 9.2 nonyaaem, uro b, L o. ise npamsie b u b, npoxopsamue ue-
pes Touky M, nepecexaior mIockocTs 0, B ABYX Toukax B u B| cOOTBETCTBEHHO
(em. puc. 9.10). IMockoabky b 1 «, bl lon BB1 co, tob Ll BBI u bl 1 BBI.
[Moayunnu, uro B wiockoctu MBB| uepes Touky M npoxoasT ase npsmbie, nep-
HeHANKY/IspHLbIe npaMoil BB . Mel npuuuu k npotuBopeunio, sHaunt, a || b. <

4 l

3amevaHue. IIpu noxkasareancTBe TEOpeMbl 9.3 MBI JOKA3aIN CACAYIOUHHI
(akt: yepes Touxy M, He NPHHAUICKAIIYIO IIOCKOCTH O, IIPOXOAUT HE Gojee
OJIHOH PAMOH, MEePHEHAUKYIAPHON mrockocTu 0. Ha camom gene uMeer Mecto
CIICAYIONAA TCOPEMA.

\
\-.

Teopema 9.4 -
Yepe3 gaHHYIO TOYKY MOXHO NMPOBECTH NMPAMYI0, NnepneHam-
KYNSIPHYIO JAaHHOW NNOCKOCTU, U NPUTOM TONLKO OfHY.

N,

Onpepenexue
Toukn M n M, Ha3bIBalOT CUMMETPUYHLIMU OTHOCHTE/IbHO
NAOCKOCTH O, ecnu oTpe3ok MM, nepneHAMKYNspeH 3To#
NIOCKOCTH U JENIMTCA 3TOM NNOCKOCTbIO nononam (puc. 9.11).
Kaxayo TO4KY NAOCKOCTH oL CYMTAIOT CHMMETPUYHOW Camoi
cebe.

! Puc. 9.10 Puc. 9.11

al b\ |b M
M
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[IycTs gannt purypa £ U mwiockocTsb 0. Kaxaou Touke X Qpurypnt [ nocra-
BUM B COOTBETCTBHUE TOUKY Xl, CUMMETPHUHYIO €H OTHOCHTEIbHO ILIOCKOCTH (.
B pesyapraTe Takoro npeobpasosanus ¢uryps! Foonyanm gpurypy F] (puc. 9.12).

Takoe npeobpasosanne ¢uryps! F HAa3bIBAIOT CHMMeTpHel OTHOCHTEIb-
Ho wiockocTH O F'oBopsar, uro quryper Fu F | CHMMETPHYHDI OTHOCHTEILHO
wIockocTH ¢f. CHMMETPHUIO OTHOCHTEIBHO INIOCKOCTH TAK/KC HA3DBIBAIOT 3ep-
KaJbHOH cHMMeTpHe.

MoO3KHO NOKa3aTh, YTO CHMMCTPHA OTHOCHTC/IBHO IUIOCKOCTU SIBISCTCH
JBIDKCHHEM. ITO O3HAYAET, 4TO (QUIYPBI, CUMMETPUYHBIC OTHOCHTEIBLHO ILIO-
CKOCTH, PABHLL

| (& onpepenenme N
®urypy HasblBalwdT CUMMETPUYHOW OTHOCUTENbHO NNOCKO-
CTH O, €CNU JNA KAaXKA0H TOUYKU AaHHOW GUrypbl TOYKA, CUM-
MeTpU4YHas el OTHOCHUTE/IbHO NNOCKOCTHU ¢, TAKKe npuHagne-
HHT aTOM durype.

IT10CKOCTD Of HA3BIBAIT MJIOCKOCTBIO cHMMeTpHH (urypsl. Taxxe roso-
pAT, 4TO (pUrypa HMeeT IIOCKOCTh cuMMeTpun (puc. 9.13).

Puc. 9.12 Puc. 9.13

Hanpumep, miockocTs CHMMETPUH MMEIOT IPAMOYIOJILHBII Napaieie-
nures, Kouyc, map (puc. 9.14).

C cumMeTpueil OTHOCUTEIBHO IUIOCKOCTH MBI YACTO BCTPEYACMCSH B IIPU-
poae (puc. 9.15), apxurexrype u texuuke (puc. 9.16).

92



Puc. 9.14

Puc. 9.16




1. Kakyio npAmMyio Ha3biBalOT NepneHaMKyNApHOW NAOCKOCTH?

2. Kakolt oTpe3ok Ha3blBaloT NepneHAnKYNapHbIM MNNOCKOCTU?

3. ChopmynupynTe NpU3HaK NepneHauKynapHoCT1 NPAMON U MIOCKOCTH.

4. ChopmynupyiTe TeOpeMy O ABYX NapanyefbHbiX NPsAMbIX, OfiHa U3 KOTO-
pbiX NeprneHauKynsipHa nnockocTy.

5. ChopmynupyiTe TeopeMbl O ABYX NPAMbIX, NepneHaUKYNApPHbIX OQHOW U
TOM Xe NNoCKoCTH.

6. Kakre ToUkM Ha3biBalOT CUMMETPUYHbIMU OTHOCUTENIbHO MNOCKOCTIA?

7. Onuwute npeobpasoBaHne GUrypel, KOTOpoe HasblBalOT CMMMETPUEN
OTHOCUTENLHO MMOCKOCTH.

8. Kakyto ¢urypy HasbiBaloT CMMMETPUYHOW OTHOCUTENbHO MNOCKOCTU?

e

e}

™ YnpamHeHnus

9.1.

9.2.

9.3.

9.4.

9.5.

9.6.

a.7.

[Ipamas a nepneHauKyaspHa MIOCKOCTH O. CymecTByIOT JHM B IUIOCKO-
CTU 0L IPAMBIE, HE NCPICHANKYISPHLIE TPAMOI a?

[IpsiMas m nepneHAuKyIspHa IpsaMbiM @ 1 b mnockocrn o. Crexyer gu 13
STOrO, YTO UPAMAs M NEPHCHANKYIAPHA IUIOCKOCTH 02

BepHo u yTBepIKACHHE, YTO €CIM NPsAMAast He TEePHEeHNKYIAPHA IUI0CKO-
CTH, TO OHA HE IICPICHANKYJIAPHA HI OJHOH HPAMOI 3TOH IUIOCKOCTH?
Han ky6 ABCDA B,C\D, (puc. 9.17). Ha-
30BUTE TPAHU Ky0d, KOTOPBIM [ICPIECHIUKY- Puc. 9.17
asipHa upavas: 1) AA; 2) AD.
Han xy6 ABCDA B C /D, (cm. puc. 9.17). B, &
YKaKUTe HpAMbBIC, KOTOPBIC MEPICHAMKY-
JsipHBL TOcKocTu rpanu: 1) AA B B
2) A\B,C,D,.

BCpH.() JIM }’IBCP}K,I[CHI/IL‘, qTO l'Ip.FIM'dH Ht‘p- ,fl
-
-

HCI—[)},HK}’J’J’.HPH'A IIOCKOCTH, €C/I OHA HCP— A D
HCI{,{{I’II{YHHPHHZ
l) CT()p(}HC H MCAHAHC TPCYrOJLHHKA, JIC-

I
]
B
1

JKALETO B 3TOU ILIOCKOCTH;

2) cropone u cpeaHeil JUHHH TPEYrOJIbHHMKA, JICKAIETO B ATOM IUIOCKO-
CTH;

3) ABYM CTOpPOHAM TpaneumH, Jexameil B 3Tol IJ10CKOCTH;

4) ABYM AHAMETPaM OKPYXHOCTH, JIeKaIeH B 3TOH IJIOCKOCTH;

5) ABYM QUATOHAIAM IMIPABIJILHOTO MICCTHYTOJNBHHKA, JICKAINIECTO B 3TOH
ILTOCKOCTH?

Tpu npsimbie @, b u ¢ nexar B mwiockoctu o. Ipsamas m nepnesiMKysp-
HA OPSMBLIM d U b. HO HE HepneHAuKyIsapHa npamoi ¢. KakoBo s3aumuoe
PACIONIOKEHUE TPAMBIX d U b?
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9.8.

Hepea uentp O npasuiabnoro tpeyroabnuka ALC nposegena nps-
masa DO, nepnenaukyaspuaas mrockoctu ABC (puc. 9.18). Haiigure ot-
pesox DO, ecim AB =6 cm, DA =4 cm.

9.9. Yepes nentp O xsagpara ABCD npoeeaena npamas MO, nepnenanxy-
JApHAA ILIOCKOCTH KBajpaTta (puc. 9.19). Haiiqure paccrosnue ot Tou-
ki M o Bepmmunt D, ecin AD = 42 em, MO =2 em.

9.10. Touka O — uenrp rpauu ABCD xy6a ABCDA B,C,D,, pebpo xoroporo
pasno a (puc. 9.20). Haitgure:

1) paccrosanue ot TOUKH O o BCPIIMHDI Bl KyOa;
2) Tanrenc yraa meagty upsmeivu B, O u DD .
Puc. 9.18 Puc. 9.19 Puc. 9.20
D B, C,
M i
A, !
A C B C |
1 v
| P
A D S
B A D

9.11. Tnaronans B D npamoyroabroro napamnienenunesa ABCDA B ,C D,
pasua 17 cm, a jpuaronans AB, 6okosoit rpanu AA B B pasua 15 cm
(puc. 9.21). Haitaure pebpo AD napanienenunesa.

9.12. Yepes sepmuny B pomba ABCD nposegena npamas BE, neprnenauxy-
asipHas mwiockoctu pomba (puc. 9.22). Joxaxwure, uro npsamas AC nep-
nexpuKyaapHa mwrockocrn BEO.

9.13. Yepea pepuruny A npamoyronsHoro tpeyronbauka ABC (LACB = 90°)
nposejena npamaa AF, neprnengukyaspHas mwiockocern ABC (puc. 9.23).
Hokaxure, uro npsamas BC nepnenaukynapua mwiockoctn AFC.

Puec. 9.21 Puc. 9.22 Puc. 9.23
B,y C, F
A, 0
;"r i\\‘ Dl A B
4
’lr! ;B’)I- \“ - C
2
A D ¢
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9.14.

9.15.

9.16.

.17,

9.18.

9.19

o0 \
9.20.

9.21.
9.22.

9.23.

9.24.

Ha pebpe AD npsmoyroiabHoro napauienenunnega ASCODA L, C D, or-
meruan Touky M. IMocrpoiite ceueHne napauieenunesa MIOCKOCTDIO,
npoxosieit yepes Touky M u nepnenaukyaspHaoit npsamoit AB.

Touka K — cepeauna pedpa DA rerpasgpa DABC, Bce pé6pa koTtoporo
pasubl. Jokaxkure, uro npamas AD nepnenaukyasipaa mockoctn BKC.
Yepes sepmmant A u D mapamnenorpamma ABCD nposejeHst nps-
mpie AM u DK, nepneHaukyIsipHble ILIOCKOCTH Hapa/LIeI0rpaMMa
(puc. 9.24). Jokaxwure, uto mwiockoctt MAB n KD C napauienbHbL.
Yepea sepmunnt A u B tpanenun ABCD ¢ ocnoBannsmn AD u BC npo-
Bejiennl npamele AE u BF, nepneHukynspHbIC IUIOCKOCTH TPAIeuy
(puc. 9.25). KakoBo B3anMuoe pacnonoxkenue miockocreit EAD n FBC?
O6pazom NpsAMOI IPH CUMMETPHUM OTHOCHTEILHO JAHHOM IJIOCKOCTH SIB-
agercsa cama ara npamads. Onpegeanre B3aNMHOC PACHOJIOKEHUE ITOH
NPAMOH 1 JAHHOH ILIOCKOCTH.

Cxkoapko miockocTeil cummerpun umeet: 1) orpesok; 2) npamas; 3) mwio-
cKOCTB; 4) oKpy:KHOCTE; ) yrou; 6) kBagpar? OnumuTe, KAK OHHU PACIIONo-
JKEHDL.

ITnockocTs O, nepneHAuKyIsipHas karety AC npaMOyroibHOTO TPEeyroib-
Hiuka ABC, nepecekaer karetr AC B Touke E, a runorenysy AB — B Tou-
ke I. Haiigure orpesok EF, ecmn AE: EC=3: 4, BC=21 cm.

B rerpasape DABC ussectno, uro AB = AC, ZBAD = ZCAD. lokaxu-
Te, uro AD 1 BC.

B rerpasape DABC nssectno, uro LABD = ZCBD, ZADB = ZCDB.
Hoxkasxkure, uro BD 1 AC.

Orpesok BD spasercs obmeit MeManoll paBHOOGEAPEHHDIX TPEYTOILHU-
ko8 ABC n EFB, nexamux B pasupix miockoctax (BA =BC n BE = BF).
Hoxaxure, uro npamas BD nepnenpuxynspua mwiockoctn AEC.
MMapamnenpHbie IpsaMble @, b 1 ¢ He JeKaT B 0gHOHI m1ockoctH (puc. 9.26).
Ha npamoit @ ormerin Touky D u npoBenn depes Heé ABe IPsAMbBIE, O
HA U3 KOTOPBIX NEPHEHANKYISIPHA IpsaMoil b n nepecekaer eé B Touxe F,

| Puc. 9.24 Puc. 9.25 Puc. 9.26
M K F a D
E
i C B C b o F
. A D .5 V
A D E
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a apyras NEepIeHIUKYIAPHA MPAMON ¢ U mepeceKkaeT e¢ B Touke £. Jloka-
sure, uro EF 1 bwu EF | c.

9.25. Jlapnas TOUYKA, PACHOJOKCHHASA BHE IUIOCKOCTH NPABHJIBHOTO TPEYrOJb-
HHKd, PABHOYAAICHA OT ero BepiunH. JokaxKuTe, UTO OpAMad, MPOXOML-
mras ¥epes JAHHYI) TOYKY H LEHTP AaHHOTO TPEYrojAbHHKA, NEpPIeHINKY-
JISIpHA IIOCKOCTH TPEyrojabHUKA.

9.26. Otpesok AB He nepecexaeT mw1ockocTb o. Yepes Toukn A u B nposeae-
HBI IIPSIMBIC, IIEPICHANUKYIAPHBIC IVIOCKOCTH (f M IEPECCKAIONNE ¢€ B TOY-
kax C u D coorsercrsenno. Haitnure orpeszox CD, ecmn AC = 34 cewm,
BD =18 cm, AB =20 cm.

9.27. Orpesox AB ne nepeceKaeT IOCKOCTL . Yepes Toukn AuB IIPOBEe-
HBI HPsIMBIE, ITEPIICHANKYAAPHLIE IVIOCKOCTH 0L M HEPECEKAIONNe ¢é B TOY-
xax A, u B, coorsercreenno. Haijure orpesox AB, ecmm AA = 2 em,
BB, =12 cm, AB, =10 em.

9.28. Yepes konnpt A u B u rouky C orpeska AB, ne nmepecexaonmero mio-
CKOCTDb O, IPOBEJCHDL NIPAMBIE, IEPHEHAHKYIAPHDBIC ILIOCKOCTH O U Hepe-
CeKawIlue e¢ B TOUYKAX Aw B1 u C] cooTpercTeeHno. Haliaure orpe-
sok CC|, ectn AA, =15cem, BB, =25 em, AC: BC=1: 4.

9.29. Yepes xkoununt M u N u touky K orpeska MN, He nepecekaonmero mwro-
CKOCTD O, IIPOBEICHEI IIPAMDBIE, IePHeHIUKYIAPHBIC ILIOCKOCTH (L M Hepe-
CeKanue e¢ B TodkKax Ml, NI u Kl coorBeTcTBeHHO. Haliqure otpe-
sok NN, eciu MM, = 14 em, KK, = 10 ecm, MK : KN =3 : 5.

9.30. [Tapamnenorpamm ABCD ne umeer 06IUX TOYEK € IIOCKOCTBIO O Ye-
pes sepmunnt A, B, C u D nposeaenn! npaMbie, NEpHeHANKYISPHBIC
IIOCKOCTH O U nepecekaomue eé B Ttoukax A, B, C, u D, coorser-
creenno. Hailjure orpesox CCI, ecn /L’ll = 11 cwm, BBl = 18 cwm,
DD, =16 cm.

9.31. IIpu cuMMETPHUH OTHOCHTEALHO IVIOCKOCTH 0OPa3oM NPAMOH @ ABIACTCA
npavas @,. Jlokaxure, 4TO NpAMBIC @ U @, JEKAT B OAHON [JIOCKOCTH.

2\
? 9.32. JlokaxuTe, 4TO €CIM NpsaMas NEePHeHHUKYIAPHA OJHOH M3 JBYX Hapar-
JIEIBHBIX MJIOCKOCTEH, TO OHA NEPHEHAUKYIAPHA U APYTOH INIOCKOCTH.

9.33. JlokaxuTe, 4TO NpAMbIC, NPOXOASANIME YCPE3 JAHHYIO TOUKY HOPAMOH M
NEePIeHNKYSPHEBIC 3TOH NPAMOM, JEXAT B OJHOIH IUIOCKOCTH, MPOXOJ-
meil yepes JaHHYIO TOUKY U epPHeHUKYIAPHON 5TOH NpAMOIL.

9.34. Kaxnoe pebpo rerpasapa DABC pasno a. Ha pe6pe AD ormedena Tou-
ka M, raxas, wto AM : MD = 3 : 1. I[Tocrpoiire cedenne TeTpasipa mio-
CKOCTBIO, Ipoxoasameit gepes Touky M u nepuengukyaspaon pedpy AD,
U HAWUTE I0MAAbh 3TOTO CCYCHU.

9.35. Yepes sepmuny B npsmoyronsaoro tpeyroneauka ABC (LACB = 90°)
nposegena npaMaa BD, nepnenauxynapuas mwnockoctn ABC. Ha orpes-
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xax DC u DA ormeuenst Touku E u F, takue, uro EF | AC. Jokaxure,
uyro BE 1 EF.

9.36. Yecpes sepumnny B ksajgpata ABCD nposeaena npsamas BM, nepuenauky-
JIAPHAs IUIOCKOCTH KBajiparta. JOKaKUTE, 9TO JMHUA NCPEeCcedeHus IUo-
cxkocreit ABM n CDM nepnenpuxynaspHa mockoctu BCM.

9.37. Yepeas Bepmuny A tpeyronsHuka ABC nposegexa npamas AD, nepnen-
aukyasipras mwiockoctn ABC. Meauansr Tpeyroasuuka ABC nepecexaior-
ca B Touke E, a meauans! tpeyronsuuka DBC — B touke F. Jlokaxure,
uro npsamas EF nepnenukyasipua miockocru ABC.

9.38. Touxa E — cepemuna pedpa DD, kyba ABCDA B, C\D,. Haiiqnre xocu-
Hyc yrna Mexy npampimu AB, u A E.

N
9.39. Ocnosanuem mupamusl SABC spasiercs paBHOCTOPOHHUN TPEYrojib-
nuxk ABC, ctopona KOTOporo pasHa 4\/§ cm. Pe6po SC nepnesauxymnsap-
HO IUIOCKOCTH OCHOBaHUA U paBHO 2 eMm. Toukn M u K — cepegunnl pé-
6ep BC u AB coorsercersenno. Haitaure yron mexay npambivu SM u CK.
7

O YnpaxHeHHUs AN NOBTOPEHUA L

9.40. M3 TouKHM K HPAMOI NPOBE/CHDI JBE HAKIOHHLIC, MPOCKINH KOTOPBIX HA
npaMyio pasael b cm 1 9 em. Haiiure paccroanne oT JaHHOH TOYKH 10
3TON NPAMOH, eC/In OHA N3 HAKJIOHHLIX Ha 2 cM GobIIe JApyroi.

9.41. buccexrpuca tynoro yriaa ABC pasro6okoit Tpanenun ABCD (AB= CD)
nepecekaet ocHoBanue AD B Touke E. MasectHo, uro BE 1 AC, a uetnr-
péxyroabunk BCDE — napamwtenorpamm. Haiiaure: 1) ocnopanne BC
Tpaneuuu, eciau eé nepuMetp pases 40 cm; 2) yriabl Tpanenuu.

§ 10. MNepneHAUKYNAP U HAK/IOHHAA

[Mycte purypa F; — napaiienbHas TpoOeKius Puc. 10.1
¢uryper F Ha IIOCKOCTL Of B HAIPABACHUHN IIPs-
moit . Ecom [ 1 o, To urypy F] HA3LIBAIOT OPTOTrO- B, C,
HATBHOH Mpoekmuel (purypsb! I Ha MIOCKOCTD O. A,

Hanpumep, ocuopaune ABCD npsamoyromns-
noro napamwenenuneaa ABCDA B, C D, ssnaercs B!
OpPTOrOHANBHOU npoeknueit ocnosanus A, B C,D, %"
Ha wiockocts ABC B nanpasnennun npamoit AA A D
(puc. 10.1).

B janbHeiimeM, roBOps O NpOEKHuH (GUIYPLI, €CIH HE OTOBOPEHO HpO-
THUBHOE, GyIeM UMETb B BUY OPTOrOHAILHYIO ITPOCKIIHIO.
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[IycTh gaHbl IIIOCKOCTH 00 M HE NpUHAIEKamas el Touka A. HYepes Tou-
Ky A npoBeaéM mpaMyio @, nepreHANKyIapHyio wiockoctu o. [yers a (o =B
(puc. 10.2). OTrpesox AB naspipaior NePOeHIHKY/IAPOM, ONYUICHHBLIM U3 TOY-
K1 A Ha ILTOCKOCTD ¢, TOUKY B — ocHOBanneM mepunenaukyaapa. Ocuosanne B
neprenpukyapa AB — »To npoekius Touku A Ha IVIOCKOCTD O

OTMETHM Ha IUIOCKOCTH O KaKyKO-HUOYAb Touky C, OTIHYHYIO OT Toukn B.
IMposeném orpesox AC (em. puc. 10.2). Orpeszok AC Ha3bIBAIOT HAKJIOHHOH,
HPOBEAEHHOI U3 TOMKH A K IVTOCKOCTH O, TOUKy C — oCHOBaHMeM HaKJIOHHOIL
Orpesok BC sapnsercs nmpoekuueii HaknmonHoi AC.

(& Teopema 10.1

Ecnv M3 oAHOM TOYKM NPOBEefeHbl K NJIOCKOCTH neprneHAuKy-
NAP U HAKNOHHAA, TO A/IMHA HAKNOHHOW GoNblUe ANUHbI Nep-
neHAuKynsapa.

,Z[()KH}KHTC 9Ty TCOPCMY CAMOCTOATC/AbLHO.

3apa4a 1. JToKaKHTE, UTO €CIN TOYKA, HE NPHHAUICKANAA ITTOCKOCTH
MHOTOYTOJIBHHKA, PABHOYJAICHA OT €ro BEPIIMH, TO MPOCKIHEH 5TOMH TOYKMA HA
IUIOCKOCTh MHOTOYTOJIBHHKA SBISACTCSA HEHTP €TI0 OMHCAHHOM OKPYKHOCTH.

Pewenune. ITpoBeaém 0Ka3aTEILCTBO /Ul TPEYroabHUKA. JJIst APYTIX MHO-
rOYTOJILHUKOB JJOKA3ATEALCTBO OYICT AHATOTMUHBIM.

[Tycts Touka M ne npunagiexut mwockoern ABC, npuuém MA=MB=MC.
Onycrum u3 Toukn M nepnengukynap MO na nnockocrs ABC (puc. 10.3). Jo-
KakeMm, uro Touka O — HEeHTp OnucaHHOM oKpyxHOCTH Tpeyroasauka ABC.

Puc. 10.2 Puc. 10.3

a M

B

Mockonsky MO L ABC, ro LZMOA = ZMOB = ZMOC = 90°. B nupamo-
yroasupix Tpeyroasuukax MOA, MOB, MOC karer MO obmuii, runoTeHysnt
PABHBI, CJIEJOBATEALHO, 3TH TPEYFOALHUKN PAaBHBI 110 TMIIOTEHY3e 1 Karery. Ha
pPaBeHCTBA HTUX TPEYrOoALHUKOB caeayet, uro OA = OB = OC, T. e. Touka O —
LEHTP ONUCAHHOM OKpyxKHOCTH TpeyroapHuka ABC, <
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3ameTum, U4TO KOrja XOTAT OIPEICIUTD PACCTOAHME MEKIY ABYMs Te€OMe-
TPUIECKUMH (PUTYPAMU, TO CTPEMSITCH HANTH PACCTOAHME MEKY NX HrKainm-
M ToukaMmu. Hanpumep, u3 kypca IUIAaHMMETPUU BbI 3HACTE, YTO PACCTOSHHEM
OT TOYKH, HE IPUHALICKAIIEH IPAMOI, 10 5TOH NPAMOH Ha3bIBAIOT PACCTOAHHE
OT AAHHOH TOYKH /10 O/IKainell TOYKH Ha NPAMOMH, T. €. JUIHHY IICPICHIHKYIIA-
pPa, ONYLIEHHOTO U3 TOYKH HA IPAMYIO.

Teopema 10.1 nmokaspiBaer, 4TO HEACCOOOPA3ZHO HNPUHATL CACAYIONICE
OIIpCACICHNE.

(& onpepenenue N
Ecnv TouKa He NPUHAANEUT MNJIOCKOCTH, TO paccToaHUeM OT
TOYKM [0 NMIOCKOCTH HA3bIBAIT AJNIMHY NepneHAUKynapa,
ONYLEHHOro U3 TOYKM Ha NNocKocTb. Ecau TouKa npuHaane-
MUT MNOCKOCTHU, TO CUMTAIOT, YTO PACCTOAHHE OT TOMKM [0
NAOCKOCTH PABHO HYJIO.

? 3apava 2. Jlokaxure, 4TO €CIM OPsAMast MAPaLICIbHA ILIOCKOCTH, TO BCE

TOYKH NPAMOH PABHOYAAICHBI OT ILIOCKOCTH.

Pewenue. Ilycts A n B — ase npous- Puc. 10.4
BOJIBHBIC TOMKH HPSAMOI @, Napajuie/IbHOM
nnockoctn o. Touku A, u B, — ocHoBanus i B
HEPHEHUKYISPOB, ONYIIEHHBIX COOTBET- a
CTBeHHO 3 Touek A u B Ha miockocts o /T/—T”
(puc. 10.4). Jokaxewm, uro AA, = BB,. J'_,,JB

[To Teopeme 9.3 AA, Il BB,. Cneno- A 1
BATCIBHO, TOUKH A, Al, Bl. B aexar B op- &

Hoit mrockocru. Ilnockoers ABB, npoxo-
AT Yepe3 NPAMYIO @, MAPALIC/IbHYIO ILIOCKOCTH O, U HEPECEKACT ILIOCKOCTD O
o npamoit A B,. Torga no teopeme 5.2 noayuaem, uro AB [ A, B,. Takum 06-
pasom, y uerplpéxyroabunka AA B B kaxavie B¢ TPOTUBOICKAIINE CTOPOHD
nmapasreabunl. CreoBaTenbHo, 4eTeipéxyronsuuk AA B B — napauienorpamm.
Orciona AA, = BB,.

[Mockonbky Touku A u B BpIGpaHbl HAa OPSMOI @ HPOU3BOJILHO, TO
YTBEPAKCHHE 34/[a4UU JOKA3AHO. <

rZ[()K'c].f!.‘dHl—l(}l.': CBOUCTBO MTO3BOJIAECT TIPPIHHTL CACAYIOUICE ONPCACICHUC.

LY

(S_‘J Onpepenexne A
PacctoaHuem oT npaAmMoA A0 napannenbHOW €W NNOCKOCTH
Ha3bIBalT paccTofAHWe OT NGOoM TOYKH 3TOW MPAMON Ao
NJIOCKOCTH.
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? 3afaya 3. [lokaxuTre, 4TO €CIU JBE IIOCKOCTH HapaielbHbl, TO BCE TOY-
= "

KM OJHOH IUVTOCKOCTH PABHOYAAICHBI OT JPYIOH IVTOCKOCTH.
Pemure ATY 3aa9y CAMOCTOATEBLHO.

f N
(© onpepenenue N

PaccTosHuem Meay ABYMS napannenbHbiMU NMAOCKOCTAMM
Ha3bIBalOT PaccTOSiHUE OT NI0GOH TOYKK OJHOM NOCKOCTHU 40
APYTO#H NNOCKOCTH.

CBolicTBa, AOKA3AHHLIC B KIIOYEBBIX 3ajauax 2 u 3, yacro HCIIOAB3YIOT
B IIPAKTHYECCKOI JEATEILHOCTH, HAIPUMEp B cTpouTenncrse (puc. 10.5).

[Mycts mane! ckpemmBaomuecs npsameie @ 1 b. Ilposeaésm uepes raHHbIE
ckpeluBaomuecs npsMele @ u b mapamensapie mwiockocru o u B (puc. 10.6).
Bo3MOXHOCTD TAKOTO MOCTPOCHHA CAEAYET M3 Kmodesoit 3agaun 6.25. Paccros-
HHEM MEXJy CKPelIHBAIOIUMUCH NPAMBIME ¢ U D HA3LIBAIOT paccTosiHue
MEAY IIOCKOCTAMU O 11 .

Puc. 10.5 Puc. 10.6

fIcHO, 9TO PACCTOSHNE MEKAY CKPCIUBAIOIIHMUCS IPIMBIMU @ U b Takxe
PABHO PACCTOSHUIO MEKAY IPAMOIL b B IIIOCKOCTBIO O WM OPSIMOI @ 1 IUIOCKO-
crpio B (em. puc. 10.6). Hanpumep, B ky6e (puc. 10.7)
PACCTOSIHUE MEKIY CKPCIUBAIOMMMUCH MPAMBIMH Puc. 10.7
AA| n CD pasno jmmne pedpa kyba. Jleiictsurenn:
HO, 9THU HPSMBIE JI€KAT B HAPALICILHBIX TLIOCKO- B,
crax AA B, u DD, C|, paccrosaue Mex1y KOTOPbI-
MM PABHO JUIMHE pebpa Kyba. A,

1
1
|
? 3apaya 4. Jloxaxure, 9TO JUIs MOOBIX JBYX /1----~»~ C
CKPEIUBAIONUXCH MPAMBIX CYIICCTBYET OTPE30K, A il
HEePHEHUKYIAPHBII 3THM IPAMBIM, KOHIIBI KOTOPO-
IO JIeKaT HA 3TUX IPSAMBIX.
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Pewenue. Ilycts npavmere a u b — Puc. 10.8
CKpeluBaomuecs 1 npsaman b mapawiens
Ha IUIOCKOCTH O, MPOXOJAIICH depes mpsi- B b
myio @ (cm. puc. 10.6). A

13 touek A u B upsmoit b onycrum
nepneHaukynspel AA, m BB, nma nno-
ckocth 0. [Tycrs npamas A B, nepecexaer
npsamyio a B Touke M (puc. 10.8). B mno-
ckoctu ABB| u3 touku M onycrum nep-
neugukyasp MN ua npsimyio b.

[Mockonbky uernipéxyronbunk AA, B B — npamoyronsauk, to MN [ B,B.
B cuny reopempr 9.2 noayaaem, uro MN L o, a sanaaur, MN 1L a. <

3ameTum, uTo nOCcTpoeHHbI orpesok MN pasen orpesky B, B. Crenosa-
TEIBHO, PACCTOAHUE MEK/IY CKPCIMBAIOIMMHUCH NPAMBIMU @ U b paBHO 1inHe

orpesxka MN.

OnpepeneHue g
06 MM NepneHAUKYIAPoOM ABYX CKpPeliMBaIoWMXCA NPAMbIX
Ha3bIBAlOT OTPE30K, KOTOPbLIi NepneHAWKynsapeH 3TMM nps-
MbIM M KOHLibI KOTOPOTO NIeXaT Ha 3TUX NPAMbIX.

Ha pucynke 10.8 orpezox MN — obmuil neprnesjiukysip CKpemuBaionmx-
cH HPHM.'IJI){ aumn b.
Boime mpl nokazanu, uro dauia obuezo nepnenouKyiapa cKpeuusa-
HOWUXCA NPAMBLIX PABHA PACCMOANUIO MENCOY IMUMU NPAMBIMIUL.
?
“ ' 1. B kakom cny4ae roopsar, 4To ¢urypa F, ABNAETCA OPTOroHanbHON Npo-
ekumnen urypsol F?
2. OnuwnTe, Kako oTpe3ok HasbiBaloT: 1) NnepneHAUKYNSpPOM, OMyLieH-
HbIM M3 TOYKM Ha NNOCKOCTb; 2) HAKNOHHOW, NPOBEJEHHOW M3 TOUKU
K MNOCKOCTU.
3. ChopmynupyiiTe TeopeMy O NepneHAUKynsipe U HaKJIOHHOMW, NPoBefEH-
HbIX K MOCKOCTM U3 OOHOW TOYKW.
4. YT1o Ha3bIBalOT PacCTOAHUEM OT TOUYKK A0 MNOCKOCTU?
5. YTo Ha3bIBaOT PACCTOAHMEM OT NPAMOW A0 NapannensHOn er NNocKocTu?
6. YTo HasbIBalOT paccTosHNEM MeXY ABYMS NapannenbHbIMKW MIOCKOCTAMN?
7. 470 Has3blBAlOT pacCcTOfiHMEM Mexay OBYyMA CKpellMBaloWwMmMMca npa-
MbiMWK?
8. Y710 HasbiBaloT 0OWMM nNepneHAMKYNspoM ABYX CKpellMBalowuxcs
npAMbIX?

102




-

' ™ YnpamHeHus
B e

10.1. Ha pucynke 10.9 nzobpamén ky6 ABCDA B,C,\D,. Yxaxure npoekuuio

orpeska C| D Ha MIOCKOCTD:

1) ABC; 2) BB, C:

10.2. Ha pucynke 10.10 uzobpaxén OpsaMOyTroJbHBIN
ABCDA B ,C,D,. Yxkaxute npoeknuio orpeska DB, Ha MI0CKOCTD:

3) AA,B,.

NApPaJICACITAITICH

1) A181C1; 2) CDDI; 3) M1D1'
Puc. 10.9 Puc. 10.10
B, C, B, C,
A2 P AN
1 RS D,
| N
/’)I___- - C f/)l_____\‘-\_-___ C
- - \
A D A D

10.3. M3 TOYKM K ILUIOCKOCTU HNPOBEACHBI OEPHEHAMKYIAP JIMHON 12 ¢M 1 Ha-
KJIOHHasA JanHo# 13 cm. Halianre npoekiiuio 3Toi HaKJIOHHOMN Ha TAaHHYIO

IIOCKOCTD.

10.4. VI3 Ttoukn A K IiIockoctu o Hp(}BC,E[CHLI MEPIIEHAUKYIAD 1 HAKJOHHAA

amuuoil V7 cm. Ilpoexnmusa JaHHOH HAKIOHHONH Ha IUIOCKOCTh pPaBHA

V3 cm. Hafigure paccrosasmne OT TOUKH A po nmnockoctu o.

10.5. M3 Ttouku A npoBegcHn! K IIOCKOCTH 0O nmeprenaukyasip AC u vakion-
upie AB u AD (puc. 10.11). Hasignre npoexnnio Haknouuoit AD na mwio-

CKOCTB O, ecan £ BAC =45, AB=8 cm, AD =9 cm.

10.6. U3 toukn M nposeaeHs! K WIOCKOCTH ¢ nepuenaukyasp MH u nakion-
upte MA nu MB (puc. 10.12). Haiigure naxkaonnyio MA, ecan

BH =66 ¢, MB = 18 em, ZMAH = 60°.

Puc. 10.11

Puc. 10.12

A

M

M

LN
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10.7. Jlokasxkure, 4TO PABHBIC HAKIOHHBIC, NPOBEACHHBIC K IVIOCKOCTH U3 OJ-
HOM TOYKH, MMCIOT PABHBIC IIPOCKIIMU.

? 10.8. Jlokakure, 9TO €CIM IPOCKIUH JIBYX HAKTOHHDIX, HPOBEAEHHDIX K IUIOCKO-
CTH M3 OJHOH TOYKH, PABHDLI, TO PABHLI M HAKIOHHDIE,

? 10.9. Jokaxure, YTO €CJAH TOYKA NPHHALICKHT HNPAMOM, NEePHCHIUKYIAPHOH
ILIOCKOCTH MHOTOYTOJILHHKA M HPOXOJsmeil depe3 LEHTP OKPYHKHOCTH,
ONMCAHHOI OKOJIO MHOTOYTOJIBHUKA, TO 3TA TOUKAa PABHOYAAICHA OT Bep-
HIMH MHOTOYTOJIBHUKA.

10.10. PaccrosiHie MEXIy HapaUICIbHBIMH IUIOCKOCTIMH O 1 B pasHOo 4 oM.
[IpsimMbie m 1 1 ckpemmBaomuecs, m C o, 7 C B. Yemy paBHo paccrosiHue
MEXJLy IPSMBIMU M U 127

10.11. Paccrosaaue MEXTY CKPeIMUBAIOMUMUCH TPAMBIMY, TTPUHAICKATTUMH
COOTBETCTBEHHO IAPALICIBHLIM IUIockocTsaM ¢ 1 B, pasuo 10 em. Hemy
PABHO PACCTOAHUE MEHY IIOCKOCTAMM O 1 f?

10.12. PaccrosHue MExKAY HaPALICILHBIMUA IPAMBIMH, TPHHAUICKAIIMHE COOT-
BETCTBCHHO NAPAUICALHBIM IUIOCKOCTAM O U B, pasHo 7 cm. Bepno im
YTBEPAACHHE, UTO PACCTOSHHE MEXK/Y IULIOCKOCTAMH ¢ U B paBHO 7 cM?

10.13. Ha pucynxe 10.13 naobpaxén xyo ABCDA B C D,, pebpo koToporo
pasno 2 cm. Halinre paccrosnne mexay npambivin AB u DD .

10.14. Yepes Bepmnny A npaMmoyroibHoro tpeyroasHuka ABC (LACB = 90°)
nposejcHa npaMast AD, nepnenaukynsapHas mwiockoctu ABC (puc. 10.14).
Haiigure paccrosune mexagy npsameivu AD n BC, ecmn AB = 10 cwm,

ZBAC = 45°,
' Puc. 10.13 Puc. 10.14
B, C, D
4,27 1
i A B
Bdemnf €

/(’ it

A D C

10.15. M3 roukn M nposean K IJIOCKOCTH O paBHble HakaoHHbIe MA, MB,
MC u MD. Moryr mu Toukn A, B, C u D 6bITh BepImmmHaMu:
1) npsamoyroasHuKa; 3) npAMOYroALHOH Tpaneinuu;
2) pomba; 4) paBHOOOKOI Tpamenum?

00 \
10.16. [loxaxkuTe, YTO U3 ABYX HAKJIOHHBIX, IIPOBEACHHBIX K ILIOCKOCTH U3 OJ;
HOH TOYKH, GOIBINYIO NPOCKLIMIO HMeET OOMbIIaA HAKIOHHAA.
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10.17. Jokamure, 4TO M3 JABYX HAKIOHHBIX, IPOBEACHHLIX K IVIOCKOCTH U3 OJ;
HOM TOUKH, BOILIIE T4, Y KOTOPOI NPOEKIHs Gosbiie.

10.18. M3 rouxm A k mrockoctn o nposegensl Haknouusie AB u AC pmnoi
25 cm u 17 em coorsercreenno. Haijiure paccrosinne ot Toukn A jo mwro-
CKOCTH (L, €CJIM MPOEKITHH JaHHDIX HAKJIOHHBIX Ha 8TY IIOCKOCTL OTHOCAT-
cs Kak b : 2.

10.19. M3 Touxn D k miockocTn O nposefcHb! HaknoHHbie DA n DB, cymma
KOTOpbIX paBHa 28 cm. Haijgure 3TH HAKIOHHBIC, €CIM MX IIPOCKHUU HA
ILTOCKOCTB O PABHEBI COOTBETCTBEHHO 9 ¢M 1 5 oM.

10.20. M3 toukyu M K NI0CKOCTH O MIPOBEAECHDBI HAKITOHHBIC MNu MK, {16pa:;y—
I0IMUE CO CBOMMM NPOEKIMAMU HA JIAHHYIO IIOCKOCTE yribl 1o 60°. Haii-
JAUTE PACCTOAHHE MEKAY OCHOBAHWAMH JAHHBIX HAKIOHHBIX, €CJIU YTOJ
Mexay HaknouupiMu pased 90°, a paccroaume ot Toukn M g0 maocko-
CTH O PABHO V3 om

10.21. M3 Touku A K IIOCKOCTH 0. IpoBegeHb! HakaoHHbIe AB 1 AC, oGpasyio-
IHEe CO CBOUMU IPOCKIMAMI HA JJAHHYIO ILTOCKOCTD yrabl no 30°. Haiign-
T€ JAHHBIC HAKJIOHHBIC U PACCTOSHUE OT TOUKM A J10 IUVIOCKOCTH O, €CIH
YrOJ MEKIy NPOCKIMAME HAKJIOHHBIX pasen 90°, a paccrosiHue Mexay oc-
HOBAHUAMM HAKJIOHHBIX paBHO 6 cM.

10.22. Touxa M HaxoguTcs HA paccTOAHUN 6 CM OT KAXKIOH BEPHIMHDI IIPABIIIL-
noro tpeyroasauka ABC, cropona koroporo pasua 9 em. Haiygure pac-
croaane ot toukn M ao nnockocrn ABC.

10.23. Karerst npsamoyroasHoro tpeyroiasHuka ABC (LZACB = 90°) pashbl
6cmu 8 cm. Touka D YAQIEHA OT KKI0H BEPHIMHLL JAHHOTO TPEYTOJIbLHU-
ka Ha 13 cm. Haitqure paccrosiaue ot touku D po mwrockoctin ABC.

10.24. Touxka M paBHoygancHa OT BepimH TpeyronbHuka ABC u ygaireHa ot
wrockoctu ABC na paccrosinue d. Haijgure paccrosinue ot touku M o
BEPIIUH JAHHOTO TpeyroibHuka, ecmm BC =a, ZBAC = o.

10.25. B tpeyroampauke ABC nasectno, uro AB = BC = 45 cm, AC = 8 om.
Touka D pacnionoxena Ha paccTosHuu H5y/b ¢M OT KaKI0H BEPUIMHEL TPe-
yronapauka ABC. Haiipure paccrosaue ot toukn D jgo nnockoctn ABC.

10.26. Bepmmmna A rpeyroapanka ABC nexur B miockocru o, a cropona BC
napauiesbHa wiockoctu o M3 touexk B u C onyuieHn! HA IIOCKOCTD O
neprnenaukynsapet BB, u CC|. Ilpoekuua orpeska AB ma miockocts O
pasHa J14 oM, a npoexnusa orpeska AC — 3J5 cm. Haiigure cropony BC,
ecu BB, =2 em, ZBAC = 45°.

10.27. Yepea epummny B npamoyroasaoro rpeyroasanka ABC (LACB = 907)
HPOBEAEHA IOCKOCTD B, mapamtenbnas npamoii AC. Haiiure npoeximio
runiorenyant AB na miockocts B, ecru BC =20 cm, AC=15 cm, a pOeK-
nus karera BC na a1y mrockocts pasHa 12 cm.
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10.28. Cropona AD pombda ALCLD nexut B iockoctu o, Hpamas 5O yranena
ot mrockoctu ¢ Ha 3 cm. Haligure npoeknum Ha IIOCKOCTbL O OTpes-
ko CD, AC nu BD, ecnu AC =8 cm, BD =6 cm.

10.29. Bepmmunnt A u B npamoyroapanka ABCD npunauieKar miockocTu o,
a Bepmmupl C u D He npuHyuiekat aTol mwiockocru. Hafianre paceros-
Hue ot npamoit CD jo mnockoctn o, ectn AB =5 em, BC =12 em, a npo-

CKIUs JHATOHAIN MPAMOYTOJBHUKA HA IUVIOCKOCTDH O PaBHA 222 cwm.

10.30. Pebpo xyba ABCDA B C D, pasno a. Haijiure paccrosHue Mexy
HPAMBIMH BIDI u AAI.

10.31. Pebpo kyba ABCDA B,C,D, pasno a. Touku O n O, — ueHTpbl COOT-
BeTCTBEHHO rpadeit ABCD u A B, C,D, xy6a. Haliqure pacctoanue Mesx-
ay npsmpivu CD u OO,

10.32. IIpsamas m npoxoauT depes sepumny A Tpeyronbanka ABC u nepnen-
JAHUKYISAPHA €ro IwockocTH. Paccrosnue mexay npameivn m 1 BC pasHo
8 cm. Hainure mwiomans Tpeyroabuuka ABC, ecin BC = 10 om.

10.23. IIpamas a npoxoaur yepes sepumny B napannenorpamva ABCD n nep-
NEHJUKYIAPHA ero miockoctn. Haliaure paccrosnue Mexay NpsSMbIME @ U
CD, ecrn AB = 6 cm, a mmomaas napawtenorpamma ABCD pasna 72 em®.

L T—

10.34. Mz rouku M x mwiockoctu o npoBegeHnl nepuengukyaap MH n naxion-
uoie MA n MB tak, uro ZMAH = 30°, ZMBH = 45°, a yron mexay mpo-
CKIUAMH HaKJIOHHBIX pasBeH 90°. HaliiuTe KOCHMHYC yriIa MeKAY JaHHBIMH
HAKJIOHHBLIMH,

10.35. Ma Toukn A K IDIOCKOCTH (0 NPOBEAEHBI nepneHaukytsp AO n HaKioH-
upie AB n AC Tak, uro ZABO = ZACO = 45", a KOCUHYC yI/1a MEXAy Ha-

KJIOHHBIMH PaBeH % . Haiiapre yron mexiay NpoeknuaMy JAaHHBIX Ha-
KJIOHHBIX.

10.36. Ocnosanus Tpaneuun pasuer 15 cv 1 20 cm. Yepes 6onbmee ocHosanue
TPANenuy MPOBEACHA IIOCKOCTE Ol HA paccToaauu 14 M oT eé MeHbero
ocHoBanusi. Haiigure paccTosiHue OT TOUKH IEPeceYeHus JMAaroHasIeH
TPaleyy A0 IIOCKOCTH O

10.37. Pebpo kyoa ABCDA,B,C D, pasna 1 cm. Halignre paccroanmne Mexy
npambivu B,D u AC.

10.38. ummna kaxporo peopa rerpasapa DABC pasua 1 cm. Hatinure paccro-
aHue Mexay npaMeiMu AB u CD.

- S

10.39. Jnaronam mapauienorpamma ABCD nepecexaores B rouke O. Touka M
takopa, aro OM = 1 cm. Yepes Touky M nposesena miockocTs 0, He MMe-
I0IIAs ¢ napaLieaorpaMmMoM obmux rouek. Jlokaxknure, 4To cymma paccro-
AHUI OT BEPUIMH MApPALICIOrPaMMa 10 ILIOCKOCTH ¢ He Goubie 4 oM.
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& YnpaHeHus Ana NoBTOPEeHUs

10.40. Cropona NpaBHJILHOIO TPEYTOIbBHHKA, OIMHCAHHOIO OKOJO OKPYXKHOCTH,
pasHa 12 cm. Haiijgure cTopoHy KBajpaTa, OINHCAHHOTO OKOJIO JAHHOH
OKPY:KHOCTH.

10.41. bokoBsas CTOPOHA PABHOGCAPEHHOIO TPEYTOABHUKA JICIUTCA TOUKOM Ka-
CaHHA BIMCAHHOH OKPYKHOCTH B oTHOnIeHuu 12 : 25, cunras or Bepmu-
HBI yIJIa HNPH OCHOBAHMU TpeyroabHuka. Haiiaure paauyc BrnmMcanHoii
OKPYKHOCTH, €C/IU ILIOMAAL TPEeyroibHuKa pasHa 1680 oM.

§ 11. TeopemMa 0 TPE€X NepneHAUKynapax

| &') Teopema 11.1
(o Tpéx nepneHagnKynapax)

Ecnu npamasn, npuHagnexauwan nn1ocKocTu, NnepneHgnuKynap-
Ha NPOoeKLUUH HAKNOHHOW K 3TOW NJIOCKOCTH, TO OHA NepneH-
AWKYNSipHa U caMOW HaKNnoHHo#W. U HaoGopoT, ecnu Nnpamas,
npUHagneXxawan nioCKoCTH, NeprneHAnKyIApHa HaKNOHHOWM
K 3TOi NJIOCKOCTH, TO OHA NepneHauKyIApHa U NPoeKLUWK Ha-
KNOHHOM Ha 3TY NNOCKOCTb.

Jokazarenbcreo
,Z[()K::DKCM HCPB}-’I—() HACTh TL()I_)(_‘MLI. Puc. 11.1
H}’CTL H]’_)HMHH a, HpI/lHa,IlJ‘IC}KaHIElH

IUIOCKOCTH O, IEPIEHUKYISPHA [POCK-
i BC maxnonnon AC (puc. 11.1). Joxka- A
skem, uto a 1 AC.

Hmeem: AB L o, a o, 3Hauur,
AB 1 a. TTonyanin, 4To npsaMas @ HEpPIIeH-
AUKYAAPHA ABYM IE€PECCKAOMUMCH Ipsi-
MmbiM AB 1 BC nnockoctn ABC, caeposa- o
teabHo, @ L ABC. TTockonbky AC € ABC,
Toa l AC.

JOKa3aTeLCTBO BTOPOIl HACTH TEOPEMBbI AHATOIMYHO JOKABATEILCTBY
neppoit yactu. [IpoBeuTe €ro caMoCTOATENILHO. 4

T(_‘Up(;‘.\'ii:l (6] TPLX IlCPl’ICH,.E[HK}«'ﬂHan C()ACIJ}I{HT ABC TC(}I)CMIJI: l'[pﬂh‘[yi{) u 0b-
paTH}"I{). q’()ph‘lyﬂﬂp()BKIi B3dMMHO ()GPHTHI_’D{ TCUPC_M MOZKHO ()GLC,B,I‘IHI/ITL B Oa-
HY C NIOMOIIbLIO CTOBOCOYCTAHMA «TOJa M TOJLBKO TOIdd». H}AHPHB’ICP, TC{)I)CM}’
(8] Tpiix HCPI’[CH,E[HK‘)’J’IHI)ED( MOZKHO (.'Cl)()pM)’JIl’Ip()BaTL TaK:
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npamasn, npunadaelicawas niaoCKoCmu, nepneHouKyiapHa Ha-
KJAOHHOU K 3MOU NAOCKOCMU M0z0d U MOAbKO mozda, Kozda 3ma
npamas nepneHouKyIAPHa nPpoeKuuy HaKJaoHHOU.

? 3agava. Touka M He TPHHAUICKUT IUIOCKOCTH BBUIYKIONO MHOTOYIOJIb-
HUKA M PABHOYAAICHA OT BCEX MPAMBIX, COACPIKANMX €ro cTopoHsl. ITpoekineii
toukn M Ha IUIOCKOCTb MHOTOYIOJILHHKA siBisieTcs Touka O, NpHUHAUICHKAIAS
MHOroyroibsHuky. Jlokaxure, uto Touka O — HEHTP BIMCAHHON OKPYKHOCTH
MHOTOYTOJIBHUKA.

Pewenue. TTpoBeaém J0KA3ATEALCTBO JUIS TPEYTOILHUKA, JIIs APYrux MHO-
FOYTOJIBHUKOB JOKA3ATEALCTBO OYACT AHAIOTMYHBIM.

Onycrum na toukn O nepneHpnkyis-
per ON, OK u OFE coOTBeTCTBEHHO Ha Hpsi- Puc. 11.2
mopie AB, BC u CA. Coeguanm Touxky M ¢ Touka- M
vu E, K u N (puc. 11.2).

Otpesok ON sBmsercs NpoexkHuei Ha-
wroHHOIT MN Ha miockocts ABC. Tlo nocrpoe-
Huiwo ON 1L AB. Toraa no reopeme o Tpéx mep-
HCHAUKYIsApax moaydaeMm, uro MN 1L AB.

AHATOTUYHO MOMKHO JOKA34Th, 4TO
MK 1 BC u ME 1 CA. CnegoBareabHo, JIHHBI
orpeskoB MN, MK n ME — paccroauus ot Touku M po npameix AB, BCu CA
coorsercraenso. Io yenosuio MN = MK = ME.

B npamoyroasapix tpeyromsaukax MON, MOK, MOE xarer MO o6-

LL[HI."{., I'I’IH()TCHYGL] pi:lB.HLI, CACA0BATC/IALHO, 3TH TPC}’F()J’ILHI/IKH p}.lBHbI 110 KRTCT)'

n runorenyse. Ma papencTsa sTHX TpeyroabHuKoB caeayet, uro ON = OK = OE.

Jmmnst orpeskoB ON, OK n OF asnsiores paccrosauamu ot touku O 10
HPSMBIX, COACPKAIUX CTOPOHBI TpeyroabHuka ABC. Mbl nokazaam, 4To 9TH
paccrosinust pasubl. [Tockonpky Touka O npuHyuieskut Tpeyronsuuxky ABC, To
O — LEHTP BHUCAHHOH OKPYKHOCTH TpeyroiabHuka ABC. <

* ChopmynupyinTe Teopemy O TPEX NepreHanKynspax.

™ YnpaxHenuns ¥
g % .

11.1. Ha pucynke 11.3 uzobpaxén ksagpar ABCD, npavas NC nepnenpn-
KynsapHa ero miaockoctu. Jokaxure, uro npameie BD u NO nepnenjpu-
KY/ISIPHDL.

11.2. Ha pucynke 11.4 nsoGpamén pomb ABCD. Ilpamas FC neprnenjguxy-
agpHa ero mwrockoctu. Jlokaxkure, uro npamoie AF u BD nepnenanky-
JISIPHBL.
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11.3. Ha pucynxe 11.5 n300paxkeén pasHOCTOPpOHHUE TpeyroabHUK ABC, Tou-
ka D — cepeguna croponnt BC. Tlpsavmas AM nepneHaukyIspHa mI0cKo-

ctu ABC. Joxaxure, wro MD | BC.

Puc. 11.3 Puc. 11.4 Puc. 11.5
N F o
A
B C B C c
A D A D et P
11.4. ITpsamas AO nepneHANKyIspHA IIOCKOCTH Puc. 11.6
okpyxkuoctu ¢ neurpom O (pumc. 11.6).
[Tpamas @ NPHHALICKNT IVTOCKOCTH OKPYK- A

HOCTH M KACACTCHA JAHHOH OKPYXKHOCTH B
touke B. Jokaxure, uro AB 1 a.

11.5. Otpesok BD — nepneHAuKyIsp K IIOCKO-
cTu paBHOGeApeHHOro TpeyroasHuka ABC
¢ ocuoBannem AC (puc. 11.7). ITocrpoiite B
NEePHeHNKYIAp, ONYIeHHbId n3 Toukn D
na npamyo AC.

11.6. OTpesox BD — HEePHEHAUKYIAD K IOCKO-

CTH NPAMOYrOALHOro Tpeyroasauka ABC ¢ npsMbIM yrioM npu Bepiu-
ne C (puc. 11.8). ITocTpoiiTe nepneHgukyaap, ONymeHHbH n3 Toukn D
na npsamyo AC.

11.7. Orpesox BE — nepnenaukyasp k mwiockoctu pomba ABCD (puc. 11.9).
[Mocrpoiite nepoeHuKyIAp, ONyIeHHbIl 13 Toukn E Ha npsamyio AC.

Puc. 11.7 Puc. 11.8 Puc. 11.9
D D E
A B B 2 C
e A C < D

11.8. Ilpamass MA nepnenpuxyrapHa miockocty napamienorpamma ABCD,
MD 1 CD. Joxaxure, uro geTpIpéxyroabHuk ABCD — npaMoyrojabHUK.
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11.9. Ilpsavmaa MbB nepnesukyaspHa IOCKOCTH napavienorpamMa AS5CH,
MD 1 AC. loxaxnre, uro yersipéxyroasuuk ABCD — pomb6.

00 \

11.10. Orpesox DA — nepnengukynrsap K Imiockoctu TpeyroiapHuka ABC,
AB =10 em, AC =17 em, BC = 21 em. Haiiaure paccrosuaue ot Toukn D
Jo npamoit BC, ecm paccerosinne ot toukn D o mwiockoctn ABC pasno
15 em.

11.11. Orpesok AB — auamerp okpyxHocTH ¢ meHrpom O, orpeszok BC — eé
xopaa, AB =12 em, LZABC = 30°. Orpesok AL — nepuneHaukysip K mwio-
CKOCTH JaHHOIT okpyxuocTH. Haiiiure paccrosinne ot Toukn E o mro-
CKOCTH OKPYXKHOCTH, €CJIH paccTosHue ot Touku £ 1o npamoit BC pasHo
10 cm.

11.12. Orpesok MA — nepnenpukynsp K mwiockoctu pombda ABCD. Haiigure
paccroaaue ot Touku M jpo npamoit CD, ecin ZBAC = 30°, AD = 10 cwm,

MA =53 cm.

11.13. Orpesok DA — nepneHukyasp K HIockocTu TpeyronbHuka ABC,
ZABC =120°, AB = 14 cm. Haiigure paccrosaue ot Touku D 10 niaocko-
ctu ABC, ecnu sta TouKa yraaeHa ot npsamoit BC na 243 cm.

11.14. Touxka M paBHOYAWICHA OT BCEX HPAMDBIX, COACPIKAIUX CTOPOHBI Ipa-
BuIbHOrO TpeyroasHuka ABC. Ipoeknuett Toukn M Ha mnockoers ABC
asasiercs Touka O, npuHagaexKamas Tpeyroasuuxy. Hafiqure paccrosane
ot Touku M 50 ctoponsr AB, ecau paccTosHue OT 9TOH TOUKH A0 IJIOCKO-
ctu ABC pasno "‘3\/5 cm, AB =18 cm.

11.15. Cropona poMﬁa pasHa 10 cm, a ogna u3 quaronaneii — 16 em. Touka M
HAXOAMTCA HA PACCTOAHUM D,2 €M OT KUKAOH NpaMoOi, cogepikaiei cTo-
pony pomba. Hatianre paccroanue ot Touku M 10 II0CKOCTH poMOa.

11.16. Touka M ne npuHapIeKuT wiockoctu Tpeyronsiuka ABC (LACB = 90°)
U HAXOJUTCHA Ha PACCTOAHUH 95 cm or KOKIOH M3 NPAMBIX, COACPKAINX
ero croponst. IIpoeknueit Toukn M Ha wiockoers ABC spisercs Touka O,
HNPHHAUICKAINAA JAHHOMY TPEYroAbHIKY. TouKa KacaHusa OKPY:KHOCTH, BIN-
caHHOi B TpeyroiabHuk ABC, ¢ runorenysoit AB aennT € Ha OTpe3kH -
Hoit 3 ¢cm 1 10 em. Haiinunre paccrosnue ot touku M go miockoctn ABC.

? 11.17. Touxa M He NPHHAIEKUT ILTOCKOCTA MHOTOYTOJILHHKA, 4 €€ IPOeKIn-
€I Ha IUIOCKOCTh MHOTOYTOJILHUKA SABJISETCS EHTP OKPY/KHOCTH, BIMCAH-
HOIH B MHOTOYroibHUK. JlokaxuTe, uro Touka M paBHOYAAIEHA OT CTOPOH
JAHHOTO MHOTOYFOJLHUKA.

11.18. Ocuopanus paBHOGOKOI Tpameiun pasuet 16 cm u 36 cm. Hepes nenrp O
OKPYKHOCTH, BIIMCAHHON B 3Ty TPANCHHIO, K ¢€ IUVIOCKOCTH HPOBCACH 1ep-
neuaukyasap MO. Touka M naxopures Ha paccrosaumn 16 cm ot mwiockoctH
tpanenun. Hafigure paccroanue ot touku M 10 CTOPOH Tpameium.
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11.19. Touka ) — weHTp OKPYKHOCTH, BOUCAHHOM B Tpamenuio ALCD,
BC | AD, AB 1 AD. CD =12 ecm, LZADC = 45°. Orpesox MO — nepnen-

,.E[I/IKYJ'IHP K IIIOCKOCTH TpaHL‘H,PII/I. Touka M VIAUICHA OT ITOCKOCTH TP'd.HC'
4

MK HA G\E cm. Haidipure paccrosnue or Touku M 10 CTOPOH Tpanenuu.
<N i

11.20. ITapannenbHBIC OIPAMBIE A, b 1 ¢ He nexar B oAHOH maockoctn. Pacero-
sHHE MENIy npaMpiMu @ u b pasno 25 cm, a mexay npsmbivu b u ¢ —
17 cm. Paccroanue Mexay npsiMoin b 1 N1ocKoCTLIO, B KOTOPOH JIexKaT
npsaMeie @ u ¢, pasao 15 ecm. Haligure paccTossaue Mexay IPpAMBIME ¢ U C.

11.21. Jlan xy6 ABCDA B, C,D,. Haiiture yron mexay npamoimu A, Cn B\D,.

11.22. Jlan xy6 ABCDA B,C\D,. Nokaxwure, uto CD, L AB,C,.

11.23. Pe6po DA rerpasgpa DABC nepnenaukysip-
Ho maockoctn ABC (puc. 11.10), AC = AD, Puc. 11.10
ZACB = 90°, Touka M — cepeauna pedpa BD.
ITocTpoiiTe ceyeHne TeTpasapa ILUIOCKOCTBIO, Dy
npoxoasueii yepes Touky M 1 nepnenaukyisp-
ol npamoit CD.

11.24. Kaxpaoe pebpo terpasapa DABC pasno a. U3
toukn D onymen nepnenpukyasp DO na mio- A C

ckocrs ABC. Tlocrpoiite cedenue rtetpasgpa
ILUIOCKOCTBIO, HpoXojsimen uepes npamyio DO B

M HCPHCHAHKYIAPHON npamoit AB, u naigure
IIOAb [TOCTPOCHHOTO CEYCHMUSL.
11.25. Juaronams AC pomba ABCD nexuT B ILIOCKOCTH 0, a Touka B yranena

oT rwiockoeTn o Ha 37 o Haitaure npoeknmio auaronanu BD ma mno-
CKOCTDB O, ecan BD = 24 cm.

11.26. Cropona AC tpeyronpauka ABC nexur B miockoctu 0, a Touka B yaa-
JgeHa ot mwiockoctn o0 Ha b em. ITpoeknnn orpeskos AB n BC na mio-
CKOCTB O, paBHbI coOoTBeTcTBeHHO 12 eM 1 15 em, AC = 9 em. Haliiure mwio-
majab Tpeyroabauka ABC.

11.27. Jlan xy6 ABCDA B, C | D,. loxaxure, uro npamas A, C nepnenjukyisp-
Ha niaockocrn DC B.

i SN -

11.28. Ocnosanuem nupamuasl SABC apngeTcss paBHOCTOPOHHUH TPEyroib-

Huk ABC, cropoHa KOTOPOro paBHa 4\/5 cm. Pe6po SC nepnespukyap-
HO IUIOCKOCTH ocHOBaHuA n paBHO 2 cMm. Touku M u N — cepegumbt pé-
6ep BC n AB cootBercrBenno. Haliiure paccrosHme MemjAy HpsMbI-

mu SM u CN.
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€ ) YnpaxHeHus Ana NOBTOpeHUs

11.29. M3 roukn, acxameil BHE NPAMOH M, IPOBEACHDI K 3TOH NPAMOH Ha-
wionHsle DK u DB, o6pasyomue ¢ Heit yrant 45° n 60° coorsercrBeHHO.

Haiigure npoexnmo vaknonnoi DK wa npamyio m, ecmm DB = 10\/5 CM.

11.30. Jnaronamn paBHOGOKOI Tpanenuu ACIAT ¢€ OCTPBIC YLAbI HOMOIAM,
a TOUKOII mepeceuenus genastes B ornomenun 5 @ 13, Halpmure mromans
Tpanenuu, ecan ¢é BplcoTa pasHa 9 oM.

§ 12. Yron mexay npaAMoOM U NAOCKOCTbIO

Bpl 3HaeTe, UTO B JaBHUE BPEMEHA IYTCHICCTBCHHUKH OPHUEHTHPOBAINCDH
no 3péagam. OHHU HCIOIB3OBAIN YTOI, KOTOPBIH 00Pa30BLIBAI € INIOCKOCTBIO TO-
PH30HTA JIyd, MAYIIHEH OT JAHHON TOUKHU K HeHECHOMY Tey.

Cerojius 4e0BeKy B CBOCH JEATEIBHOCTH TAKKE BAJKHO ONPEICIATD YIJIbI,
IIOJ KOTOPBIMH HAKJIOHEHBI K J4HHOH IUIOCKOCTH HEKOTOpble OOBEKTDLI

(puc. 12.1).

Puc. 12.1
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:‘)Tlfl le/lMCphI MNOKA3LIBAIOT, YTO U,(;‘JICCU{)6'P'&3H() BBCCTH INOHATHC }"T;"Ii:l
l\fI[;‘)Kﬂ.}-’ HpﬂM(}i-:I H ILTOCKOCTDBIO.

%

E’} OnpepeneHue p S

T

Ecnn npamas napannenbHa NAOCKOCTH WM MPUHARNEHMT
ed, TO Yron Mexpay TakoW NPAMOA W NNOCKOCTbIO CHMTAIOT
paBHbIM 0°.

Ecnu npamMas nepneHAMKyNspHa NMI0CKOCTH, TO Yrofl Mexay
TaKOi NPAMOM U NNOCKOCTbIO CHUTAIOT paBHbIM 90°.

Ecnu npaman nepeceKaeT NNOCKOCTb M He NepneHAUKYNApHa
e#, TO YyrioM Mexay TaKoi NpPAMOi U NNOCKOCTLIO Ha3biBAKOT
yroa Mexpy npAmMod M eé& npoexHuuel Ha NNOCKOCTb
(pue. 12.2).

W3 onpeaencHus ciepyer, 4To €CIn @ — yroa MExIy HpsAMOH U ILIOCKO-
creio, To 07 < @ < 90°.
AKKEe IPUHATO TOBOPUTD, YTO NpAMas 00pasyeT yroJ @ ¢ IIOCKOCTBI.
T P P P Gpasyer KOCTBIC
TJIOM MEKAY OTPE3KOM H IIOCKOCTBIO HA3LIBAIOT YIOJI MCKAY IPAMOII,
Yy 3 ) )
COACPIKAIEH STOT OTPE3OK, U IVIOCKOCTBIO.
arpUMeD, PACCMOTPHM : uc. 12.3). Yron mexn
H : 6 ABCDA B,C\D, 12.3). ¥rc
auaronanbio AB,| rpanu AA B B u ninockocteio ABC pasen 45°. JlelictBures:
HO, npamas AB — npoexnus npsavoit AB| na miockocts ABC. Toraa yron mesx-
ay npsmoit AB| u ninockoctsio ABC pasen sennuunne yria B AB. TTockoabky
uetbipéxyronsunk AA B B — ksanpar, to LB AB = 45"

i Puc. 12.2 Puc. 12.3
|
B, Ll
fl
Ay L
,"‘ I Dl
¢ g
= B C
# i -~
o o I
o A D

3aga'la. ,Zl{)K}.L}KHTC, T ¢C/In M3 ()}LH()ﬁ TOYKH K ILTOCKOCTH HP()BCCT}! Ha-
KJIOHHbBIC, 06pa3y10m,uc paBHbIC YLJIBL C INIOCKOCTBI), TO Hp()CKuMH ,E[HH}I()i;I TOM-
KH Hd ILTOCKOCTD PaBHOYIAUICHA OT OCHOBAHHH HAKJIOHHDIX,
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PelweHune. Ilyere MA n MB — wna- Puc. 12.4
KJIOHHBIC, 06pasylomue ¢ IIOCKOCTBIO O
pasubie yrast, orpesku OA u OB — npoex- M
UM THX HAKIOHHBIX (puc. 12.4). Joxa-

skem, uto OA = OB.
[Mpamas OA sBasgercss TPOCKIMECH A,Cj bA
B

upamoit MA nHa mrockocts o. ITockoabky (@]
yron MAQO ocTpblil, TO OH PABEH YIIIY MEK-
ay npsmbimn OA u MA. CrnegosatenbHo,
sesunHa yraa MAQO pasna yray mexay Haknonnoit MA n miockocTeio o. AHa-
JOTHYHO JOKA3BIBACTCSH, YTO BeanuuHa yriaa MBO pasna yriay Mesx1y HAKIOH-
ot M B n nnockocteio o. Io yerosuo ZMAO = ZMBO.

Hockoapxy MO L o, to ZMOA = ZMOB = 90°. Tloaygaem, uro npsamo-
yroabubie Tpeyroasaukn MOA u MOB paBHbI 110 KaTETy U IPOTHUBOICKAIEMY

ocrpowmy yray. Orcioga OA = OB. « i

“ " Y10 HasbiBalOT YrNoM Mexay NpsMon 1 NNockocTbio?

( D YnpaxHenuns L
O
12.1. JTan xy6 ABCDA B,C\D,, touka O — nentp rpaau ABCD (puc. 12.5).

YKaKUTE Yo/l MEHIY:

1) npamoit AB| u nnockocrsio A B, Cy;

2) npamoit AC, u nnockocrsio ABC;

3) npamoii AC, u nrockocroio CDD ;

4) npsmoii OAI u mwrockocteio ABC:

5) npamoit AC n mnockocrsio ADD,.

Ha Touki npoBeeHs! K IIIOCKOCTH NCPICHAUKYIAP U HAKIOHHAMA, 00pasy-

I0MAsA ¢ JAHHOH IIOCKOCTDIO yroa 50°, Yemy paBeH yrou Mexay JaHHO Ha-

KJIOHHOH M IePHEeHAUKYIAPOM?

12.3. M3 touxkn M K ILIOCKOCTH O HPOBEACHDBI neprneHaukymasap MA n Haknon-
Has MB, o6pasyomas ¢ IWIOCKOCTBIO 0O yroa ¢. Haitnure: 1) npoexmuio
HaKIOHHOH MB Ha INIOCKOCTE 0, ecn paccTosiHue ot Toukn M g0 sTol
mwockoctu pasuo d: 2) Hawionnyio MB, ecin eé npoekims Ha ILIO-
CKOCTB O PABHA 4.

12.4. W3 Touxn A K NJIOCKOCTH O MPOBEACHA HAKIOHHAA. UeMy paBeH yrox Mex-
JIy ®TOH HAKIOHHON M IJIOCKOCTDLIO O, €CIM PaccTosHue ot Toukn A 1o

P i

12.2

IIOCKOCTH O 1) PAaBHO HPOEKIMN HAKIOHHON HA ILIOCKOCTDL O 2) B JaBa
pa3a MEHBIIE CAMON HAKIOHHOMH?

CKOBbKO HAKTOHHBIX, 00PA3YIONNX C IITOCKOCTBIO O YTOT 40°, MOKHO npo-
BCCTH M3 TOYKH A, He NPHHAVIEKAIICH 9TOH IIOCKOCTH?

126
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12.6. [lpsamaa MA npepnenaukyaapua nmnockoctu ABC  (puc. 12.0),
AB=AM=6cm, AC =23 om. Haiijure yros, KOTOpbIil 00pasyeT ¢ Iw1o-
ckocteio ABC npsmas: 1) MB; 2) MC.

12.7. Touka O — nenrtp npasuibHOro Tpeyroasuuka ABC (puc. 12.7), cropo-
Ha KoToporo paegHa 6 cm. IMTpamas MA nepneHMKyIspHa IUIOCKOCTH
ABC. Haijgure yron mexay npamoir MO u nnockocreio ABC, ecim
MA =2 em.

Puc. 12.5 Puc. 12.6 Puc. 12.7

Cj) 12.8. JlokaxuTre, UTO PABHBIC HAKIOHHBIC, NPOBCACHHBIC K IUIOCKOCTH U3 O
HOH TOYKH, 00PA3YIOT € 3TOH IVIOCKOCTBIO PABHBIEC YIJIBI.

S) 12.9. JlokaxkuTe, 9TO €CIH YIJIbI, 06PA30BAHHLBIC C IVIOCKOCTLIO HAK/IOHHLIMH,
HPOBEAEHHLIME K HEH M3 OAHOH TOUKH, PABHBLI, TO M CaMH HAKJIOHHBIC
PABHBI.

12.10. M3 Toukn M K IJIOCKOCTH O NpoOBeIn neprneHankyasp MB 1 HakIoHHbIE
MA u MC. Haijqmre yron mexay npamoid MC u IUIOCKOCTBIO O, €CJIH
MA = 5\5. cM, MC =10 cm, a yron mexay npsamoit MA o mwiockocTsio o
pasen 45°.

12.11. W3 touku A K IJIOCKOCTU O NPOBEIN NEPHEHANKYIAP AH u waxion-
upte AB u AC, o6pasyiomue ¢ mIOCKOCTBIO COOTBETCTBEHHO Yrabl 457 u
60°. Haitaure orpesok AB, ecm AC = 43 cm.

00 N

12.12. M3 Touxn D K mi1ockocTH 0. npoBeaens! HakaoHubie DA n DB, oGpasy-
0MUE C JAHHON IVIOCKOCTDIO YIJIBI, PABHLIC 30°. Yron MEY MPOEKIHUAMH
JAHHBIX HAKIOHHBIX HA IUVIOCKOCTL O pasen 120°. Hadizure paccrosaue
MEKTYy OCHOBAHMSIMM HAKAOHHBIX, ecan DA =2 om.

12.13. M3 rouku B x maockocTu O nposeacHnl Haktouusie BA u BC, o6pasyio-
e € JAHHOI IUIOCKOCTDBIO yruibl, pasuble 457, Paccrosinne Mexkay ocHOBa-
HUAMHM HAKJIOHHBIX pasHo 16 cm. Haiiqure paccrosinme ot toukn B jo
IJIOCKOCTH O, CCJIM VIO MEK/Y HAKIOHHBIMM paseH 60°.
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12.14. Touka A HaxoauTcsa Ha PAacCTOSAHUN %ﬁ cM oT 1ockoctu o. Haxnon-
Hoie AB 1 AC 06pasyioT ¢ miockoctoio yriot 60° u 45° cooTBeTCTBEHHO,
a Yrosl Mexay HakIoHHbIMM paBeH 90°. Haligure pacctosiHEEe MEXKIY OCHO-
BAHUAMU HAKJIOHHDBIX.

12.15. M3 Toukn M k miockocTu O nposepeHsl Haxionneie MA n MB. Ha-
xiouHas MA obpasyer ¢ IIocKoCThIo 0. yroa 45°, a maknonnas MB — yron
30°. Haiiqure PACCTOSHUE MEXKAY OCHOBAHUAMH HAKIOHHBIX, €CIH
MA =6 cm, a yron mex/y HAKITOHHBIMU paBen 45°.

12.16. Touka M naxoaurca Ha pacctosHun 12 ¢M 0T KaKI0H BEPIIMHBI KBAIPA-
ta ABCD, yron mexay npamoit MA u minockocteio kBajgpara pasesn 60°.
Haiiaure paccrosune ot touku M 10 cropomb! KBajgpara.

12.17. Touka M pasuoyganena ot cropon ksaapara ABCD, cropona KoToporo
pasHa 9J6 oM, u maxoauTes Ha paceToaHun 9 €M OT IWIOCKOCTH KBAAPATA.
Haiigure yron mesxy npsamoit MA u miockocTeio KBagpaTa.

12.18. Jlana Touka D, Takas, uro npameie DA, DB u DC 06pasyioT ¢ mwiocko-
¢TI0 npaBuwiIbHOro Tpeyronsauka ABC yrant no 45°. Hafijpure paccros-
HHE OT TOYKH [ [0 BEPHINH H J0 HPAMBIX, COACPHKALMX CTOPOHLI TPE-
yroapHuka ABC, ecin ero cropona pasna 6 cm.

12.19. Touka P, paBHOygaJ€HHAA OT HPAMBIX, COACPKAMMX CTOPOHBI IMPAMO-
yroabHoro tpeyroibaHuka ABC (LACB = 907), HaxoauTca HA PacCTOAHUN

4.2 M ot ero maockocTh. [Tpoekuus Touku P Ha IUIOCKOCTH TPEYroib-
uuka ABC npunapiexnt stomy TpeyronsHuky. Haliure yron mesxay nps-
moii PC u miockoctroio ABC, ecin AC =12 cm, BC = 16 cm.

12.20. Ortpesok PB — neprnenaukyisp kK Iaockoctu tpeyroabsHuka ABC.
Haiigure paccrosaue ot Toukn P go npamoit AC, ecm AB = BC,
ZABC =120°, PA = 16 cm, a yroa mexgry npamoit PA n mwiockoctsio ABC
pasen 30°.

12.21. Jan tpeyroapuuk ABC, Takoi, uro AC = BC, ZACB =90°, AB =10 cm.
Orpesox MC — nepnenpuxynap k miaockoctn ABC. Paccrosnue ot Tou-

k1 M o npamoit AB pasuo 5+/3 em. Haiinure yron smexay npamoit AM u
mrockoctoio ABC.

12.22. Orpesok DA — nepneHukyasp K INIOCKOCTH IPABUIBHOTO TPEYrOabHU-
xa ABC, AD = AB, touka £ — cepeguna croponet BC. Haitqure yron
MEKLY:

1) npamoit AB u miockoctnio ADE;
2) npamoii AC n mnockoctsio ABD.

12.23. Orpesox MB — nepneHaMKy/sIp K IIOCKOCTH JaHHOTO KBagpata ABCD,
upuaém MB = AB. Haiigure yroa Mexiy:
1) npsmoit AB u mnockocreio BMD;

2) npamoit AM n nnockocreio BMD.
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% :
® 12.24. M3 toukn A K IIOCKOCTH O IIPOBEJCHDL JBC PABHBIC HAKIOHHBIE, YTOJI
MEXIY KOTOPBLIMU paBeH 60°. Yron MEKY TPOEKIUAMH JIAHHBIX HAKIOH-
HBIX Ha IIOCKOCTD O paBeH 90°. Haliagure yron Mexay JAHHBIMH HAaK/IOH-
HBIMH H ILIOCKOCTBIO .

12.25. W3 touku B Kk mrockoctu 3 npoBejeHb! ABE paBHbIE HAKJIOHHBIE, YIOJ
MEJY KOTOPBIMU HPAMOH. YTOI MEKAY NPOEKIMAMHI JAHHLIX HAKIOHHBIX
Ha 10ckocTs B pasen 120°. Haiigure KocHHyC yrioa MexIy JAaHHBIMU Ha-
KJIOHHBIMH U ILTOCKOCTBIO [.

12.26. Mz Touxkn B k miockocTi 0 nposegeHa Hakaounas BA, obpasyiomas ¢
9TOH MI0CKOCTEIO yroa 45°. B mnockoctu o nposegena npamas AC, obpa-
aylomas ¢ npoeknueii orpeska AB na gannyo miockocts yroa 30°. Haiign-
Te Kocunyc yriua BAC.

12.27. Cropona AC tpeyronbauka ABC nexKuT B ILIOCKOCTH O, @ €r0 CTOPOHA
AB 06pasyeT ¢ aTOH IIOCKOCTLIO YTOJ 45°. Hafinure YLOJI MEKAY CTOPO-
Hoit AC n npoexnueit croponnt AB Ha nnockocts o, ecin ZBAC = 60°.

12.28. Touka M — cepeauna pebpa CD npAMOYrolbHOTO HNapasLieIenunesa
ABCDAB,C\D,. Haiinure yron mexay npsamoit A/M M IIOCKOCTBIO
CDD,, ecrtu AD =5 cm, DC=6 cm, DD, =4 cm.

12.29. Touka K — cepeanHa pebpa AD NPAMOYTONBHOTO TMApPaJLIeAeIIHIeAd
ABCDA B ,C\D,. Haijgure yron mexay npsamoit C,K u mI0CKOCTBIO
DAA |, ecntn AD = 2\/5 em, DC=3cm, DD, =1 cm.

12.30. Jlan xy6 ABCDA B, C D,. Haiigure yroa mexay npamoit C,D u niocko-
crpio ACC,.

12.31. Yepes BepmuHy OpsAMOro yriaa NpoOBEACHA HpAMasi, 06pasylomas ¢ Kax-
JOI M3 €ro CTOPOH yroJ 60°. Haiigure YIOJ1, KOTOPbIH 06pasyer aTa mps-
Masd ¢ IIOCKOCTBIO TPAMOTO YIJIA.

12.32. Yepes pepumny yrua, pasaoro 60°, nposesena npsamas, obpasyomas ¢
KaK/00 13 ero cropon yroa 60°. Hafigure kocunyc yria, KoTopbiil 0bpasy-
€T 3TA NPAMAasA € INIOCKOCTLIO JAHHOTO YIJIA.

£ YnpamHeHUs AN NOBTOPEHUSA \_

12.33. CTopoHDbI TPEYrOJABHUKA PABHDBL 2 CM, Qﬁ CM U 4\@ cm. Hasigure yron
TPEYTOIBHUAKA, ITPOTHBOICKAIINE €r0 CPeHEil CTOPOHE.

12.34. Opna M3 CTOPOH TPEYTOABHHKA paBHa 35 CM, a JiBe APYyrue CTOPOHBI OT-
HOCATCA KaK 3 : 8 1 06pasyioT yroa 60°. Haitqure HEM3BECTHBIE CTOPOHBI
TPeyroabHUKA.
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§ 13. iByrpaHHbIX Yroa. ¥ron Mmexay nnocKOCTAMH

Ha pucynke 13.1 Ha()6pa>}{c1{an durypa, Puc. 13.1
COCTOAMAA U3 JBYX HOJYILIOCKOCTEH, MMERo-
mux obIyo rpanuny. Ita (PUrypa JeJaUT Ipo-
CTPAHCTBO HA JBE€ YACTH, BbYICJICHHDIC HA PH-
cyuke 13.2 pasupivui nuseramu. Kamayo s aTux
JACTEH BMECTE € HNOJYILIOCKOCTAMU HA3BIBAIOT
AByrpanHbIM yriaoM. [loaymockocrn Hasbisa-
IOT TPAaHAMH JBYIPaHHOIO yIJIa, d UX OBIIYIO
rpaHuily — peGpoM ABYTPaHHOTO YIJIA.

Kak Bugum, «3en€Hblil» 1 «leyﬁ(n'»'i» ABY-
rpAaHHLIC YIVIbI, H300paKEéHHBLIE Ha PHCYHKE
13.2, cymecTBenHO pazmnuaoTesa. ITO Pa3Inuie BLIPAKACTCA CAEAYIOMUM CBOH-
creom. Ha rpamsax asyrpanxoro yriaa seibepem npoussosnbabie Toukun M u N
(puc. 13.3). Orpesox MN npuHapIeKuT «3¢1EHOMY» JABYTPAHHOMY YLy, & «IOJIY-
GOMY» ABYTPAHHOMY YIJIy HPHHAUICKAT JIHITL KOHIBLI OTPE3KA.

| Puc. 13.2 Puc. 13.3

B panbHelmeM, TOBOPs «ABYIPAHHBIN yroj», OyaeM HOAPasyMeBaTh Ta-
KOH JIBYTPAHHBII YTOJ, KOTOPBIA COAECPKUT A10001 OTPE30K € KOHI[AMU HA €ro
rpaHsx.

Harmapunoe npeactasieHue o ABYrPAHHOM YIJIC JAIOT HOMYOTKPBITAS KIACC
HAsA JOCKA, JBYCKATHAS KPBINIA, OTKPBITBIH HOYTOYK (puc. 13.4).

JByrpaHHbIit yros CUMTAIOT TPOCTPAHCTBCHHBIM AHATOTOM YIIa HA ILIO-
CKOCTHL.

Bur 3HaeTe, KAK ONPEAENAIOT BEAUYHMHY YINIa Ha mrockoctu. Hayuumcs
OIPEACAATDL BEJAHYHHY JABYTPAHHOTO YIVIA.
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Puc. 13.4

Ormerum Ha pebpe MN ppyrpanHoro yria npouspoibsHyio Touxky O. He-
pes Touky O B rpanax ayrpaHHoro yriaa nposeaém ayan OA n OB neprnesauky-
asipuo pedbpy MN (puc. 13.5). Yron AOB, 06pa3oBaHHbIil 9THME JIyIaMy, HA3bI-
BAIOT IMHEHHBIM yriaoMm asyrpaanoro yriaa. [lockomsky MN L OA u MN 1 OB,
10 MN L AOB. Takum o6pasom, eciu uepes npoussoibhyio mouxy pebpa
deyzpaniozo yzia nposecmu NI0CKoCmy nePRenouKyIapio pebpy, mo sma
MAOCKOCb nepecedém 06Yzpanitvlil Y20a no €20 AUHEUHOMY Yely.

OueBUAHO, YTO ABYIPAHHBIN YrOJ UMECT GECKOHCYHO MHOTO JIMHEHHDIX
yritoB (puc. 13.6). CTOpOHDI IHHEHHDIX YIJIOB, JICHKAIIC B OJHON FPAHM, TaPAI-
aenpHbl. Bocnoab3opasmich TeopemMoit 8.1, MOKHO NoKasaThb (caeaiite 9To ca-
MOCTOSITEILHO), UTO JI00ble 084 JTUHEUHBIX Yz1a 0aHH0z0 08YzPantozo yzia
pasHwt.

Puc. 13.5 Puc. 13.6

o ]
=
]
] B =
o) ]
I =4

N

Takum 06paszoM, BeIHMYMHA JUHEHHOTO yIrJa HE 3aBUCHT OT BbIOOpaA €ro
BCPIMMHDBI HA pPedpe ABYTPAHHOrO yria. IT0 CBOHCTBO IMO3BOIACT HPUHSATDL (-

JYIOLIEE ONPEACICHUE.
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E‘J Onpepgenexue
BennunHO# JBYrpaHHOro yria Ha3biBalT BE/NMYUHY €ro Nu-
HelHOoro yrna.

JByrpaHHbI YroJg HA3bIBAIOT OCTPLIM, HPAMBIM, TYIBIM MJIH Pa3BEPHY-
TBIM, €CJIH €T0 JHHEHHBIH YroJ COOTBETCTBEHHO OCTPLINA, OPAMOH, TYIOI WiIn
PA3BEPHYTDII.

Hanpumep, pacemorpum ky6 ABCDA B, C,D, (puc. 13.7). Jisyrpauubrit
yroa ¢ pebpom DD, rpaHu KoTOpOro npuHaiexar miockoctam ADD| n
CDD,, asnsiercs npambim. Jleficrsurensuo, nockonsky AD L DD uw CD 1. DD,
to yron ADC — manetinpiii yron asyrpannoro yriaa ¢ pebpom DD,. ¥Yron ADC
IpsAMOiL.

Hrak, ecmn ¢ — BesmunHa Asyrpansoro yria, to 0° < @ < 180°,

[Tpu nepecedeHNH ABYX ILTOCKOCTEH 0OPa3ylTCA YeThIPE ABYIPAHHDIX YI-
714, OTJMYHBIC OT PasBEPHYTOrO (pnc. 13.8). 3aech BO3MOXKHDI ABA CIydasi:

1) Bce uernIpe ABYTPAHHDBIX yriaa npsmbie (puc. 13.8, a);

2) u3 "eThIPEX ABYTPAHHDIX YIJIOB JBA PABHBIX VIJIA OCTPLIE M JBA PABHBIX
yria Tynste (puc. 13.8, 6).

Puc. 13.7 Puc. 13.8
B, C,
Al ! - __|
LD, [
| ﬁ 0
e C |
A D
a 6

B 06oux caygasx U3 4eThIPEX JBYTPAHHDIX YIJIOB HAHAECTCA TAaKOH, BEJIMYU-
Ha KOTOPOTO HEe npesbimaet 90°.

(& onpepenenue
Yrnom memay AByMS nepeceKalolMMUCcs MIOCKOCTAMMU Ha-
3bIBAKOT BE/IMYUHY TOro U3 o06pasoBaBLUMXCA ABYrPaHHbIX
YrnoB, KOTOpPbIiA He npeBbllwaeT 90°.
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Takum obpasom, ecnu @ — yroja Mexy AByMs IEPECEKAIMMMUC ILTOCKO-
cramu, o 07 < @ < 90°.

Yroa Mexay AByMs HApPALICJbHBIMHM ILIOCKOCTAMU CYMTal0T pasHpiM (0°.
Hrak, ecin ¢ — yrosr Mexy ApyMms mwiockocrsamu, To (0° < @ < 90°.

YriaoMm MeXAy MHOTOYTOJBHHKOM H ILTOCKOCThIO, KOTOPOH MHOTOYTOJIb-
HHK HE TPUHAUICKHT, HA3BIBAIOT YIOI MEKAY IULIOCKOCTDIO, COACPIKAILICH MHOTO-
YTOJILHHK, M JAHHOH ILIOCKOCTDIO.

YrnoMm Mexay ABYMsA MHOTOYTOJIBHHKAMH, JICHKAIIUMH B PA3HBIX ILTIOCKO-
CTSX, HA3BIBAIOT YIOJI MEKIY IUIOCKOCTAMM, B KOTOPBIX JICKAT 3TU MHOTOYTOJIb-
HHKH.

3apgaya 1. PasHOGEAPCHHBIC TPEYrob- Puc. 13.9
aukn ABC n ABD umelor obmee ocHosa-
nue AB, pasuoe 16 cm. Touka D ne npunagie-
#«ut maockoctu ABC. HWasectHO, 4TO

D

DB=17cm, BC=10 cm, DC = 339 cm. Hait-
JUTE JIBYTPAHHLIN yron ¢ pebpom AB, rpann A 7 B
KOTOPOTO COAEPIKAT JAHHBIC TPEYTOJILHUKL. W

Pewexue. Ilycrs Touka M — cepeguna fo
orpeaxa AB (puc. 13.9). Coeguanm Touky M c
sepmmHamu D u C. TIoCKOIBKY TPeyrojisHUKH
ABC u ABD — pasuobeapennnie ¢ 0dmum ocnopanuem AB, to DM 1 AB u
CM 1 AB. Cnegosarenbto, yron CMD — nuneiiHbIA yTo HCKOMOTO JABYTPAHHO-
ro yria.

Jna croponnt DM npsmoyroasHoro tpeyroiapHuka DMB MoxHO 3arm-

care: DM =~DB* - MB?. TIlockoneky MB = 8 cm, DB = 17 cM, TO
DM = /289 — 64 = /225 =15 (cm).

Jsa cropount CM npamoyroasHoro tpeyronbauka CMB moxuHo 3amnm-
cate: CM =+ BC? — MB?. Orciopa CM = 100 — 64 = 36 =6 (cMm).

Hnsa cropount DC rtpeyroapanka DMC zannmem TeopeMy KOCHHYCOB:
DC? = DM? + CM? -2DM -CM cos ZDMC.

Hmeem: 351 = 225+ 36 —180cos ZDMC. Orciona cos ZDMC = —%. Tor-
na LDMC = 120°.

Oteet: 120°. «

3ameyanue. Ecim 6b1 B 3agaue TPEGOBATOCH HAWTH IO MEHKIAY ILIOCKO-
CTAMH TPEYrOALHUKOB, TO B OTBETE CJI€A0BAN0 Obl 3anucarts 60°.

3apaya 2. Ilpamoyroabueie Tpeyroapuukn ABC (LA = 90°) u ABM
(£B = 90%) nmeror obmuit karer AB (puc. 13.10). Orpesox MB nepnenguxyss-
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pen mockoctu ABC. Mspectno, uro MB = 4 e,
AC =6 cm, MC = 10 em. Haigure yron Mmesxay
mwiockoctsamun ABC u AMC.

Pewenune. Orpesox BA apaserca npoek-
nuei HakioaHoi MA na nnockocers ABC. TTo-
cxoupky BA 1 AC, To no Teopeme o Tpéx nep-
nenaukyaapax MA 1 AC. CreposatenbHo,
yron MAB — nmuHeiiHbli yrol ABYTPaHHOTO YI-
aa ¢ peopom AC, rpaHH KOTOPOro HpHHajIe-
xar mnockoctam ABC n AMC. Tlockonbky
yron MAB ocTpbIii, TO yroa Mexay IJI0CKOCTS-

vmu ABC u AMC pasen pemmunne yraa MAB.

Puc. 13.10

Jdnsa croponst AM npamoyroasaoro tpeyroabauka AMC moxuo sanun-

cate: AM =JMC? — AC?. Orcioma AM =100 - 36 = 8 (cm).

Jdnsa yrma MAB npamoyronsnoro tpeyroabHuka MAB MOXHO 3anmcarhb:

MB
MA

OtBerT: 30°. «

sin ZMAB =

. Orcopa sin ZMAB = % u LMAB = 30°.

1. OnuwnTe, Kakylo GuUrypy HasbiBatoT ABYTPaHHbLIM yrnom.
2. Y70 Ha3bIBAIOT rpaHsMM ABYrpaHHoro yrna? pebpom asyrpaHHoro yrna?
3. Kakyto ¢urypy HazbiBaroT NMHEWHbIM YrNOM AByrpaHHoro yrna?
4. Y10 Ha3bIBalOT BENMYMHOM ABYrpaHHoro yrna?
5. YTO Ha3bIBAIOT YrNOM MeXxay ABYMS MepecekaolMmMmmucs nnockocTaMmn?
6. Yemy paBeH yron mexay ABymA napanienbHbIMM NiocKocTamm?
7. 4710 Ha3bIBalOT yrnomM Mexay: 1) MHOTOYroNbHUKOM M NIOCKOCTbIO, KOTO-
pOM MHOTOYrofibHUK He MPUHAANEXWUT; 2) ABYMSA MHOrOYrofbHUKamu,

nexawnmm B pasHbix nnockocrax?

p
™3 YnpaxHenus
o\

13.1. HPHBC,E[I/ITC HPHMCPIJI., H.IIJ'II()CTPPIP}"}{)U.[HC IMOHATHC <<,EI,B}«TPH.HH!JIH }"'l"().i'I».|

HCH()J’ILI‘!)?H HPC}_'[NICTI::I {}Kp)’}KaR)LLICI:"I CpC,I[LI.

13.2. Ha oznoil u3 rpaHeil ABYIPaHHOrO YIVIA, BEIHYMHA KOTOporo pasHa 30°,
ormedena touka A (puc. 13.11). Paccrosune ot toukn A go peGpa asy-
rpa’Horo yria pasto 18 cm. Hemy pasao paccrosune ot toukn A jpo apy-

TrOH rpaHy JBYIPAHHOTO Yrjaar

13.3. Ha ogHOI U3 rpaHeil OCTPOro JIBYTPAHHOTO YIJIA OTMEUEHA TOUKA, PACCTO-

AHHE OT KOTOPOH A0 Apyroi rpanu pasHo 4+/3 oM, a o pebpa AByrpaHHo-
ro yraa — 8 cm. Kakosa BenIuHa JaHHOTO JBYTPAHHOTO YIJIa?
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13.4.

13.5.

13.6.

13.7.

13.8.

13.9.

Ha opnoun rpanu ocTporo AByrpaHHOrO yriaa oT-
merian Touku A u D (puc. 13.12). U3 Toukn A
onycrum nepnesaukyaspst AB u AC coorser-
CTBCHHO Ha peGpo M APYIYIO TPaHb ABYTPAHHO-
ro yrma. M3 toukn D onycrmin mepreHIuky-
asapol DE u DF cootBercTBeHHO Ha pebpo n
APYIVIO IpaHb AByrpaHHoro yriaa. Haimure ot
peaok DE, ecmn AB = 21 M, AC = 12 cm,
DF =20 cm.

Ha oanoii rpasu ocTporo ABYrpaHHOrO VIja oT-
metun Touku A u B, yranénnnie ot Apyroi =
ero rpand Ha 14 ¢cM 1 8 CM COOTBETCTBCHHO.
Paccrosnue or Toukn A 10 pebpa aAByrpaHHoro
yraa pasuo 42 cm. Haiigure paccroanme ot
rouku B 10 pebpa AByrpaHHOro yria.

Touka B nexuT BHYTPH ABYTPAHHOIO YIWIA U YIAJICHA OT €ro rPaHei Ha

Puc. 13.11

\E CM H ﬁ cM, a oT pebpa — Ha 2 cm. Haljure gaHHbIid ABYrpaHHbIMI
yroa.

Touka C nexXuT BHYTPH JBYTPAHHOTO YIIA. YTOX MEXKIY HePIeHIUKYIpa-
MM, ONVIeHHBIMA 13 Toukn C Ha rpaHy ABYrpaHHOro yria, pases 1107
Haiigure fanabliit ABYrpaHHBINA Lo

Haun xy6 ABCDA B C D, (puc. 13.13).

1) Cpean npuBeAE¢HHBIX YITIOB YKAKHUTE JIHHEHHDBIH yroJl ABYTPaHHOrO YI-
JIa, 'PAHM KOTOPOTO HPHUHAIEKAT mwiockoctam ABC n AB C:

a) LA AB; 6) LA AB;8) ZB DA; r) LB AB; n) £B,DB.

2) HailauTe BeIMMHHY YKA3aHHOTO JABYTPAHHOTO YIIA.

OTpesox AD — nepneHgHKYIsp K INMOCKOCTH HPABIIBHOTO TPEYTOILHUKA
ABC (puc. 13.14), Touka E — cepeauna croponust BC. Cpeau npusenén-
HBIX YIJIOB VKAKUTE JIMHCHHBIM YroJl ABYTPAHHOTO YIJIA, IPAHU KOTOPOTO
npuHagexar mwiockoerasm ABC n BCD:

1) ZABD; 2) ZAED; 3) #/BAD; 4) ZACD.

Puc. 13.12 Puc. 13.13 Puc. 13.14
B, C D
Ao a HD A
N5 E AR
1 l ;’Bi \1‘ A C
4 C
! IA:_‘---__
& F PN E
A D B
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13.10. IIpamoyroabnukun ABCLHD u LBCEF aexar B PasHbBIX NIOCKOCTAX
(puc. 13.15), npuuém npamas AF nepnenpuxyrapaa miockocru ABC.
Haiijre ABYrpaHHBIN Yo, IPAHU KOTOPOLO CONCPHKAT JAHHBIC HPAMO-
yroapHuku, ecmm AF = J15 em, CD =5 em.

13.11. Tpeyrompaunxku ABC n ACD nexar B paszHbIxX miockocTsax (puc. 13.16),
npuuém npamas BD nepnenmukynspua mrockocrn ABC. Haijmure asy-
IPAHHBIA YrOJI, IPAHU KOTOPOTO COACPKAT JAHHBIC TPEYIOJIBLHUKH, CCIH

ZACD =90°, BC=6cm, CD =12 cm.

Puc. 13.15 Puc. 13.16
2D
F E
B C A B
A D /
C

13.12. OpuH B3 ABYIPAHHBIX YIVIOB, OOPA3OBABIIMXCA HPH HCPECEMCHHH BYX
ILUIOCKOCTEH, paBeH 130°. Haijgure YLOJ MEKAY JAHHLIMHU IIOCKOCTSMMU.

13.13. Jlanbl MIOCKOCTD O0 U DapaanenbHas el npamas . CKOMbKO IIOCKOCTEH
MOMKHO TPOBCCTH YEPE3 MPSMYIO0 d, TAKUX, YTO YIOA () MEXKAY IIOCKO-
CTBIO 0L M HPOBEAEHHOI ILIOCKOCTBIO YIOBICTBOPSET YCAOBHIO:
1) ¢ =907 2) =07 3)0" <@ <90

13.14. Orpesox MB — nepnesjuxyisp K ILIOCKOCTH PABHOCTOPOHHETO Tpe-
yroapHuka ABC (puc. 13.17). Haitgure yron mexay miockocramu ABM
u CBM.

13.15. Otpesoxk CE — mnepneHaukyasap K Iwtockocrn ksaapata ABCD
(puc. 13.18). Haitnure yroa mesxay mwiockoctamu BCE u DCE.

Puc. 13.17 Puc. 13.18 Puc. 13.19

M
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13.16. Otpesok BA — nepreHaukyasap K wiockoctu pomda ALGCLD (puc. 13.19),
ZABC = 100°. Hatigure yroa mexay maockoctamu ABK u CBK.

13.17. Bce pébpa Terpasapa DABC pasubl, Touka M — cepeanna pedpa CD.
Hoxaxure, uro yron mexay wiockocramu ACD n BCD pasen yrioy AMB.

13.18. Tpaun ABCD npamoyroabnoro mapawienenuneaa ABCDA B, C D, as-
JIAETCH KBAJPATOM, AD = ﬁ CM, AAl = 3 cm. Haligure yroa Mexay 1wro-
ckocravmun ABCu A B, C.

el %

13.19. B rpansx ABYrpaHHOro yria, paHoro 45°, mpoBeAeHb! NPAMBIC, HAPAILIC/Ih-
HBIC €ro pedpy U ylauléHHbIe OT pedpa Ha 22 cm u 8 cM cooTBeTcTROHHO.
Haiiure paccTosiHue MexIy JAHHBIMU MAPAUICILHBIMU IIPSMBIMU.

13.20. TINOCKOCTE O MEPECEKACT IPAHU JIBYTPAHHOTO VIVIA 110 MAPALICILHBIM
npaMeiM m 1 1. Paccrosinne oT pebpa JBYrpaHHOTO YIja JIO HPAMON M
paBHO 3 cM, 0 IPAMON 77 — D €M, A PACCTOSHUE MEXKIY IPAMBIMU 7 U 11 —
7 cm. Haiiiure aHHDBIN ABYTPAHHBIN YrOI.

13.21. Pe6po DA rerpasgpa DABC nepunenpukynsapuo maockocrn ABC
(puc. 13.20), AB=BC=AC=8cm, BD= 47 em. Haiigure aByrpanHbIi
YroJ, TpaHu KoToporo coaepskat tpeyroasunku ABC u BCD.

13.22. Pebpo DB rerpasppa DABC nepnenpukyaapuo miockoctn ABC

(pue. 13.21), ZACB =90°, AC=BC=7cm, AD = 75 cm. Haiipure JBY-
IPaHHBIH YO, rpaHn KoToporo cogepxat tpeyroasuukn ABC u ACD.

Puc. 13.20 Puc. 13.21
D D
A C A B
o
B [

13.23. Touka D paBrOyjaleHa OT BEPHINH MPAMOYTOIBHOTO TPEYrOJbHUKA
ABC (LACB = 90°). Hatigure yron mexay mwiockoctamu ABC n ACD, ec-
m AC = BC =2 cm, a touka D ynanena or mnockoern ABC na J3 om.

13.24. Touka D paBHOygaJ€HA OT BEPHIMH PABHOCTOPOHHETO TPEYrOTLHHKA
ABC. Haiypure yroa mexay miockoctamu ABC u ABD, ecmu AB =12 e,
a rouka D ypanena or miockocrn ABC na 2 cm.

13.25. Jluaronam pomba ABCD c tyneim yraom npu sepmune B pasubt 30 cm
1 40 cm. Orpesox MB — nepuesukyasip K miockoctu pomba, MB =24 cm.
Haiigure yron Mexay ImockocTeio pomda u mwockocreio CMD.
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13.26. Orpesok MU — HEepneHAUKYIAP K IIOCKOCTH KBagpata ABCLD. Yron
MEXK/Y MAOCKOCTBIO KBajipara u maockoctsio AMD pasen 45°. Haiigure
mromagb KBajgpara, ecan touka M ypanena ot npamoit AD na 10 cm.

13.27. Karer BC npamoyroapuoro tpeyroiapHnka ABC ¢ npaMpiM yriaoM npu
BepuuHe C JICKHUT B ILIOCKOCTH O, @ YTOJI MEKAY Iwockoctsamu o0 u ABC
pasen 30°. Hailgure paccrosHme oT TOUKHA A 0 ILIOCKOCTH O, €CIH
AB=15cm, BC=9 cm.

13.28. Yepes ocnosanue AC paBHoGeapeHHOTO TpeyronbHuka ABC nposejeHa
ILIOCKOCTB Ol ¥YToa Mexay mwiockoctamu o u ABC pasen 45°. Haiqure
paccrosaue ot Touku B jpo mwrockoctn o, ecom AC = 12 em, AB = 10 cm.

13.29. Cropona BC Tpeyroasuuka ABC neXUT B IIIOCKOCTH 0, a BepimuHa A

YAQICHA OT 3TOI IUIOCKOCTH Ha 22 em. Haitanre YLOJ MEAY IIOCKOCTS-
mu ABC v o, ectu AB =8 cm, ZABC = 15(°.

13.30. Cropona AD pomba ABCD nexut B ILTOCKOCTH 0, 4 PACCTOAHIE MEXK-

ay nupamoi BC u 9TOH IWIOCKOCTBIO PABHO 7\}@ cvm. Haigure yroa mezxny
mwrockoctamu ABC u o, ecin cropona pom6a pasaa 28 oM, a ZBAD = 30°.

13.31. Pasnobeapennnie TpeyronpHuku ABC n ABD, umeomue obmee ocHO-
BaHue AB, exar B rpaHsx JABYIPAHHOrO yria ¢ pebpom AB, senmuunza Ko-
toporo paeaa 60°. Haitanre paccrosinme mexay toukamu C n D, ecm
AD =10 cm, AB =16 cm, ZACB = 90",

13.32. Tpeyromeuuku ABC u ADC Jnexar B PasHbIX IJIOCKOCTSX,
AB=BC=AD = CD =4 cm, AC =6 cm, BD =+/21 cm. Haiinure yrosn
mesxay mrockoctsamu ABC n ADC.

N\

13.33. Touxku A u C npuHaIeKAT PASHBIM TPAHAM JBYIPAHHOTO YIJIA, PABHOTO
120°. M3 rouxn A onycrmmm neprnespukyasip AB, a na roukn C — nepren-
aukyasap CD na pebpo asyrpannoro yraa. Haigure orpesox AC, ecin
AB=7cm, BD =3 cm, CD =11 cm.

13.34. M3 touex A n B, npuHaIeKAINIX PA3HBIM FPAHAM JBYTPAHHOTO YIIA,
onycruan neprenaukyaspel AC u BD na ero pe6po. Haiiaure paHHbI
AsyrpanHblii yroa, ecm AC= CD = BD =2 cm, AB = 2\@ CM.

13.35. Konmwr orpeska CD npuHauiexaT pazHbIM FPAHAM JIBYTPAHHOIO YIJIA,
pasroro 30°. M3 Touexk C u D onycrmm nepnenaukyasipet CE n DF na
pebpo asyrpannoro yraa. Haiymnre orpesoxk CE, ecmn CD = 5 oM,
DF = 4./3 cm, EF =2 cMm.

13.36. Orpesok MA — nepnenpuxynsp K miockoctu pombda ABCD. Haiigure
TaHrenc yriaa smexay mrockoctamu ABC u MCD, ectm MA = AB,
LABC = 120",

13.37. Touka M — cepepuna pedpa CC| xyba ABCDA B,C | D,. Halijure yron
mexy miockoctamu BMD w A BD.
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13.38. Touka M pasnoygaiena ot sepmun kBaapata ABCH, Touka () — nentp
Aaunoro ksagpara, MO = AC. Touka K — cepeanna orpeska MC. Haiign-
TE TAHTCHC yria Mexay mwiockocetsavu BMD w BKD.
> R N
13.39. [lan ky6 ABCDA B C D,. Haiiaure yron mexay miockoctamu BC D n
AD,C.

0 YnpamHeHWs ANf NOBTOPEHMA

13.40. Yepes cepeauny auaronamn AC npamoyroasauka ABCD nposeaena
npaMasd, nepecexaomas cropoust BC n AD npaMoyronsuuka B Toukax M
u K cootsercrenno, AC = 15 em, AK =4 em, KD = 8 em. Hafigure mio-
maaes yerpipéxyroapuuka AMCK.

13.41. /e cropoHsl TpeyroabHuKa pasupt 15 cm u 25 oM, a MeauaHa, NpoBeacH-
Has K Tperbeit cropone, — 16 em. Haiiinre TpeTnio CTOPOHY TPEyroIbLHUKA.

§ 14. MNepneHAUKYNAPHbIE MJIOCKOCTH

I E’J Onpepenenune \_
[lBe NIOCKOCTH Ha3biBaOT NEePNeHAUKYTAPHbIMHU, €CNIH Yron
Mexay HUMHU paBeH 90°.

Ecan mockoctn o u B nepnenaukyspHet, To sanucesaior: of L B. Taxxe
[PUHATO TOBOPHTD, YTO ILIOCKOCTD O, MEPIICHANKY/ISPHA ILIOCKOCTH B HIH 1L10-
CKOCTD B nepneHnkyIspHa IwiockocTH o.

HarnsaaHoe npecTaBIeHne 0 DEPHeHAMKYIAPHDIX INIOCKOCTAX JAI0T IUIO-
CKOCTH CTEHBI M IOTONKA KOMHATDI, IUIOCKOCTH ABCPH M HOJA, ILIOCKOCTH CCTKH
M TEHHHCHOTO KopTa (puc. 14.1).

Puc. 14.1
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OueBuano, YTO NEPHEHUKYIAPHBIC IOCKOCTH NPH IIEPeceueHnun odpa-
3YIOT YETLIPE NMPAMBIX JIBYTPaHHBIX yriaa (puc. 14.2).

N,

Teopema 14.1 PSS

(Npu3HaKk nepneHgnKyNapHOCTH NNOCKOCTEN)
Ecnu ogHa M3 JBYX NNOCKOCTEM NMPOXOAMUT Yepe3 NpaAMYylo,
nepneHAuKyIApHYI0 APYrod MNNOCKOCTH, TO 3TU NNOCKOCTH
nepneHAnKyapHbl.

[okazaTenbCcTBO

[TycTh MIOCKOCTD O MPOXOJAUT Uepes NPAMYIO @, MePHeHUKYISPHYIO ILI0-
ckoctu B (puc. 14.3). lokaxewm, uro o L f.

ITycTs o Mp= buaNb=B8B. Bribepem Ha npsaMoil @ TpOH3BONBLHYIO TOY-
Ky A, ormmunyio or toukn B. OueBnano, uro npamas AB neprnenaukyispHa
IpAMON b. B nnockoctn nposeaém npamyio BC nepneHaukyspHo npaMoi b.
Vron ABC aBasiercst IMHEUHBIM YIJIOM JABYTPAHHOTO yria ¢ peGpom b, rpanu Ko-
Toporo npuHaIekar wiockocram o 1 B. Mockoasky AB L B u BC < B, 1o
AB 1 BC, 1. e. ZABC = 90°. CeoBaTeIbHO, YIoA MEHK/IY IUIOCKOCTAMH O 1 B
pasen 90°. <

Hanpumep, miockocts rpann AA B B npaMoyroibHOro napajuieieinmrie-
ma ABCDA,B,C\D, (puc. 14.4) nepnenaukyispaa miockoctn rpaau ABCD.
Heficteurenbro, miockocts AA B, npoxoaur uepes npamyio AA |, neprnesjimnxy-
nasipayio maockocru ABC.

Puc. 14.2 Puc. 14.3 Puc. 14.4
a
A By c,
e
o/ B/L ¢ ik
1 1 1
i b v
| A D
o

P‘dCCM()TpPlM HECKOJIBKO CBOMCTB HNCPICHAHUKY/IAPHBIX [UIOCKOCTEH,
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| &J Teopema 14.2
Ecnu AB€e NNOCKOCTH NepneHaMKyNApHbl, TO NpAMan, npoee-
AEHHaRA B 04HOM NNOCKOCTH NepneHANKYNAPHO NPAMOiA nepe-
cevYyeHun ﬂﬂOGHOGTBﬁ, nepneHaukynapHa npyroii MNOCHKOCTH.

ﬂo Ka3aTtenbCrtBo

[TycTh nepnenuKy/IsipHbIE IUIOCKOCTH O 1 B IepeceKanTest Mo npsiMoil a.
B mrockocTi o nposeaém npamyio AB neprnesankyiaspHo npsamoii a, rae B € a
(puc. 14.5). Jokaxem, aro AB L .

B mrockoctn P mpoeeaém mnpsimyio BC nepneHaukyisipHo OpsaMoil d.
Vron ABC sipaserca IMHEHHBIM YIJIOM JIBYTPAHHOTO YIJIa, OGPAZOBAHHOIO ILIO-
ckocTamu o 1 . IMockonsky o L B, o ZABC = 90°. CnepoBarennto, npsiMast
AB neprneHAUKYISpHA JIBYM IIEPECEKAIOMUMCS HPAMBIM ILIOCKOCTH B — mps-

Moit @ n npamoit BC. 3uauut, AB L P. <

? 3apaya 1. Jlokaxkure, 9TO €C/IM ABE INIOCKOCTH MEPICHINKYISAPHBL M 4e-
PE3 TOUKY OJIHOH M3 IVIOCKOCTCH MPOBEACHA NPAMA HCPICHANKYIAPHO APYroii
IUIOCKOCTH, TO 3Ta MPAMAA IPUHALICKUT IIEPEOH ILIOCKOCTH.

PeweHue. IlycTs 1mepreHANKYSIPHBIC IULIOCKOCTH O U 3 EpeceKanTcst 1no
npamoit a (puc. 14.6). Paccmorpnm nponssonbHyio Touky A mwrockoctu o, He-
Pes BTy TOUKY IPOBEAEM NPAMYIO b, NepHeHANKYIAPHYIO ILIOCKOCTH f3.

Puc. 14.5 Puc. 14.6

B miockoctu 0 gepes touky A nposegém upamyio AC nepreHjuKy/IspHo
npsamoii a. ITo reopeme 14.2 AC L B. ITockonbKy gepes Touky A mpoxoguT aunin
OJtHA NpsiMas, NePHeHAuKYIspHas 1wockoctu B, o npamas AC n ectn nps-
mast b, 4

? 3agaqa 2. ,[[()Ka}KHTc, YTO €CJIN Kajias U3 ABYX IICPEeCeKAIIMXCH ILTOCKO-
cTen NEPIICHHKYIAPHA Tpcrbcii IVIOCKOCTH, TO NPAMAA MUX HCPCCCUCHUA TICP-
HEHAUKYISIPHA ATOU TUIOCKOCTH.

4
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Pewerue. Ilycrs o (1p=a, oLy, PpLy (puc. 14.7). Joxaxem, urto a L v.

Yepes npousBoibHYIO TOUKY A npsaMoit @ npoBeaém npsamyio a@,, meprieH-
quKyasapHyio mwiockoctu Y. [ockonsky A € oo A € B, To no wnovesoit aagave 1
OJAYYACM, YTO NPAMAA @, IPUHAICKAT U IVIOCKOCTH O, 1 mwiockoctu B. Caego-
BareabHo, @ = o). 3HAUMT, NpAMBIC @ U @, COBIAJAIOT, & 3TO JOKAZLIBACT
HEPHCHAUKYIAPHOCTD MPAMOIL @ U IIOCKOCTH Y. €

3apaua 3. [Ipe mnockoct ABD u CBD nepneHANKYJIsSIPHBI ILTOCKOCTH
ABC (puc. 14.8). /Ipyrpannslii yroa ¢ pebpom BD, rpanu KOTOPOTo cogepxar
tpeyronpuukn ABD n CBD, pasen 120°. HssectHo, uto AD = 20 oM,
CD =13 cm, BD = 12 em. Haijaure paccTossHUE MEKAY CKPEIMBAIOMIMUC TIPSI-
mbimu BD u AC.

Puc. 14.7 Puc. 14.8

Pewenne. B cury xwmnouesoit 3agaun 2 BD 1 ABC. Torma BD 1 AB n
BD 1 BC. Cnegosarenbro, yron ABC — IMHEHHDBINH yroa ABYIPAHHOrO yIja,
0 KOTOPOM roBOpHUTCA B yernosnu 3ajgaan. [To yenosuio ZABC = 120°.

IIposeaém Boicoty BE Tpeyroabanka ABC. IMockoasky BD L ABC n
BE c ABC, to BD 1 BE. CaepoBarenbno, orpesok BE — o6muil nepnenn-
KyJadap cKpemuBalomuxcs npambix BD u AC. 3aauuT, ero JIMHA SBIAETCS HC-

KoMbIM paccroanueMm. HMmeem: AB =JAD? — BD? =400 -144 =16 (cm);
CD? - BD? =/169-144 =5 (cm).

Hns cropoust AC tpeyrompanka ABC sanumem TeopeMy KOCHHYCOB:
AC? = AB? + BC? -2AB - BCcos ZABC.

Orcioxa AC? =956 +95—160 - (—é) = S61 AL =10 ext.

Boipasum Boicoty TpeyroapHuka ABC, npoBeaéHnyio n3 sepmunnt B, we-
PE3 JUTMHBI €ro cTOPOoH. Jl1s 3TOro HauAEM Iomaab Tpeyroibuuka ABC gsyms

ciocobamu. C ogHOI CTOPOHBL, S.‘IBL‘. = %AB . BC -sinZABC = % 16-5- % =
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= 92043 (em®). C apyroit ctopoHsl, S, = %AC -BE = ?BE‘. Ipupasuss mo-

JIyICHHBIC PE3YAbTATHI, 3AITHIICM ?BE = 2(}«;@, OTKYy/Ia BE = 4‘:;@ CM.
OTBeT: 4(;‘}/% CcM. «

=)

1. Kakve nnockocTy Ha3blBaoT NepneHanKynapHbiMmu?
2. ChopmynupynTe NpU3HaK NepneHanKynipHoCTh NIOCKOCTEN.
3. ChopmynupyiTe CBONCTBA NepneHauKYNapHbIX NNOCKOCTEN.

( ™3 YnpaxHenuns ¥
(SN

14.1. TIpuseaure NpuMepsbl, WUHOCTPUPYIOIMNE TOHATHE «HEPHCHIUKYIAPHbIC
ILIOCKOCTH», UCIIOIB3YS IIPEAMETEI OKPYKAIOMIEH 06CTAHOBKY.

14.2. Ha pucynxke 14.9 uzobpaxén kyd6 ABCDA B, C|D,. Oupenenure, nepren-
JAVKYJISPHBI JIH IIOCKOCTH:
1) AB,C,n CDD;; 3) AA,C, u ABC;
2) ABCu AB,C; 4) ACC, n BDD,.

14.3.

14.4.

14.5.

BepHo 11 yTBepiKICHIE!

1) ecam mwIockocTH O 1 [} NEPHEHANKYIAPHDI, TO JTI00as NPsAMast, Je/Kamast
B IUIOCKOCTH 0O, IEPIIEHAUKYIAPHA II0CKOCTH 3;

2) ecam IWIOCKOCTH O U [} HePIEeHUKYISPHBI, TO ILIOCKOCTh O IIEPIEH/IN-
KyJAsipHA JI060H NpAMOU, Iapa/uleJIbHOH IUI0CKOCTH ﬁ;

3) ecan ABe IIOCKOCTH NEPHEHAUKYIAPHBI TPETLEH IIOCKOCTH, TO 3TH
ILIOCKOCTH IIAPAILICILHBI?

Onumure, KaK MOXKHO HOCTPOUTD ILIOCKOCTD, NEPHEHIUKYIAPHYIO JBYM
JAPYTUM II€PECeKAIIIMCA IOCKOCTAM.

[Tnockocrn npamoyrompHukos ABCD un CBFE nepneHayKyIspHbL
(puc. 14.10).

1) Bepuo an yreepxaenue: a) BF L AB; 6) BE 1| BD; ) BE 1| AB?

Puc. 14.9 Pyc. 14.10
F E
B, (o8
A 1 D
! B C
il Jc ‘i\ ;
A D 2 D

131




14.6.

14.7.

14.8.

14.9.

2) Haupure paccrosnue or TOYKH £ 10 npamou Al) u paccroanue ot
rouxku D jpo npsamoit BF, ectn AB=BF=5 cm, BC=12 cm.

IMnockocrn npasmwibabiX Tpeyroabuukos ABC n ADC nepunespukyssip-
uel. Haitture yroan mexay npsamoit BD u mnockocteio ABC.
PasnoGeapennsie npamoyroababie TpeyroapHuku ABC u ADC nmeror
06myto runorenysy AC, pasayio 6 cM, a UX IUTOCKOCTH [IE€PIICHAUKY/ISIPHBI
(puc. 14.11). Haiiqure paccrosHue mexay Toukamu B u D.

Otpesok MB — nepneHaukymsap K ILockoctH keagpata ABCD
(puc. 14.12). Joxkaxxure NepPHneHANKYISIPHOCTD ILTOCKOCTEH:

1) ABM u ABC; 2) ABM u CBM, 3) AMB u AMD.
Otpesox AD — nepuneHpuxyasip K Iaockoctu TtpeyroabHuka ABC,
ZACB = 90° (puc. 14.13). Jokaxnre, uro miockoctu BCD u ACD nep-

H(:H,I!,HK)’JIHFIHI)I.

Puc. 14.11 Puc. 14.12 Puc. 14.13
D
() M D
A B N
L B C A B
A D C
C

14.10. /luaronanu napamienorpamma ABCD nepecekaiorces B Touke O, Touka

M wue npunagrexur mrockoctn ABC (puc. 14.14). Jlokaxure, uTo ecam

MA =MC u MB =MD, ro nnockoctu ABC u BMD nepnenaukyaspHbl.

Puc. 14.14 Puc. 14.15

14.11. JTmaronanu pomba ABCD nepecexaiorcs 8 touke O, orpesox MO —

nepnenpukyasap K mrockoctu ABC. Joxaxure, uro mnockoctn ABC u

BMD neprieHiMKy/ IS PHBL
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14.12. llocrpoiiTe ceueHue NpAMOYTroIbHOro napaueaenunesa A CDA B, C D,
IIOCKOCTBIO, TPOXoAsAmeit yepes cepeaunnl pébep AB u BC u nepuenir-
KysspHoil mwrockocrn ABC.

14.13. Pé6pa rerpasapa DABC pasubl, Toukn £ n F — cepeaunnnt pédep AD u
BC (puc. 14.15). JlokaxuTe mepreHANKYIAPHOCTD wiockocrei: 1) ADF u

BCD; 2) ADFu BCE.

14.14. KoHIlbl OTPE3KA NPUHAIEKAT JABYM NEPHCHAUKYIAPHBIM IIOCKOCTAM, A
PACCTOAHNSA OT KOHIIOB OTPE3KA A0 JMHUU [EPECEUeHUs IUIOCKOCTeH PaB-
Hel 15 cm 1 16 cm. PaccrosHue Mexay OCHOBAHUAMU IEPHEHUKYIAPOB,
NPOBEAEHHBIX U3 KOHIIOB OTPE3KA K TMHUN NEePeCceueHns JAHHBIX TIOCKO-
creit, pasao 12 cm. Haiiure ganabiil oTpesok.

14.15. Toukn A u B nexar B nepneHAUKyIsApPHBIX ILIOCKOCTIX O U [ cooTBet-
crBenno. Ua rouexk A n B onycrunn nepnenaukyasipst AC u BD na nn-
HHIO [EPECCUCHHA IIOCKOCTEH O 1 B. Haiiaure paccroanne ot Touku B
JI0 JIMHUH [ePeceueHns IIOCKOCTel 0. U B, ecain paccrosiue ot Touku A
A0 aToi uHun pasao 9 cm, AB =17 em, CD =12 cm.

14.16. I11ockocTn O 1 [3 nepreHauKy/sipanl. Touka A J1euT B IUIOCKOCTH O,
Touka B — B miockocru P. Touka A yiareHa OT JIMHAY HEpPeCeMeHus 10-
ckocreii 0 u B ua b em, a rouka B — na 52 em. Hatipure YLOJI MESKY IPsi-
MOt AB 1 m10CKOCTBIO 0, €Ciin yroa Mexay npamoil AB u niockoctsio B
pasen 30°.

14.17. KoHupl oTpeska JIMHOH 6 ¢M DpUHAANEKAT ABYM MEPICHIUKYIAPHDBIM
ILIOCKOCTSAM, d PACCTOSHMA OT KOHIOB OTPE3Ka A0 JTHHHUHM HEPecedcHHs
IJIOCKOCTCH paBHBI 3 €M H "Sﬁ cvm. Hatigure yrapi, koTopbie ()ﬁpa?,yCT
STOT OTPE30K € JAHHBIMU [LIOCKOCTSIMU.

14.18. ITnockoctu tpaneuuit ABCD n AEFD ¢ o6mum ocnosanuem AD nep-
neHauKyaspunl, ZBAD = ZEAD =90°, ZADC = ZADF=60°, CD =4 cwm,
DF = 8 cm. Haiigure paccrosinune mexay: 1) npavmoimn BC n EF; 2) Touka-
mu Cn F.

14.19. ITnockocru kBagpata ABCD u npamoyromsauka AEFD neprneHamky-
asipusl. Haiiaure paccrosnue mexay npameimu BC u EF, ecan mnonaanb
KBa/[pATA paBHA 25 cM?, a IWIOINA/L NpAMOYTOAbHUKA — 60 cM>.

14.20. [lokaxuTe, YTO €C/IH IVIOCKOCTD U He JIeKalllasg B Hell npaMad nepreHam-
KYJASAPHBI HEKOTOPOIl ITOCKOCTH, TO JAHHBIC IUIOCKOCTL M NPAMas Mapat-
JCABHDI.

14.21. JlokaxkuTte, 9TO €CIM IVIOCKOCTDL MNEPHEHIUKYIAPHA OAHONU M3 JBYX Ha-
PALIENBHBIX IUIOCKOCTEH, TO OHA MEPHEHAMKYIAPHA U IPYrOH IJIOCKOCTH.

14.22. Tlocrpoiite ceuenue Kyba ABCDAIB]CIDI IJIOCKOCTBIO, TPOXOAAICi
uyepes npamyo AA, n nepnenpukyraproii mockoctu BDD,.
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14.23. Tlocrpoire ceuenne kyba ALGCDA L C )| IOCKOCTBIO, NPOXOJALIECH
uyepes npamyio AD u nepnesaukyaspnoit miockocrn A BC.

14.24. Touxa M — cepeauna pedpa AIBI HPAMOYFOJBHOTO HAPALICICITUIIC/A
ABCDAB,C/D,.

1) INocrpoliTe ceyeHne MAPALICICIIHIICAA TVIOCKOCTRIO, TPOXOAAMCH Je-
pes npamyio AD u Touky M.

2) JJOKaKUTE, UTO IUIOCKOCTD CEYCHHUS ICPHEHAUKYISPHA ILUIOCKOCTH
CC,D,.

3) Haiigure mwiomans ceuenus, ecnu AD =10 em, AB =8 em, AA, =6 cm.

14.25. Touku E, Fu M — cepeaunnt coorsercrBento pédep BC, B,C, u C,D,
NPAMOYroyibHOTO napamienenunena ABCDA B, C\D,.

I) [MocTpoiiTe ceueHne NApALICICINNENA II0CKOCTLIo EFM.
2) JlokaxuTe, 4TO IIOCKOCTE CEYCHHUS NepreruKytsapaa miockocru ABC.
3) Haiigure mnomaus cevenns, ecnmu AD =8 em, AA, =12 ecm, AB =6 cm.

14.26. Ilnockoctn kBagpata ABCD u Tpeyroabauka BEC e PHEHANKYIAPHEL.
Haiigure yron mexay npamoit DE n mwiockocrnio ABC, ecnin AB = 4 cm,
BE=CE=8 cm.

14.27. IMnockoctu kBajipata ABCD u tpeyronbunka AFB nepneHankyispHbl,
touka O — nentp kBaapata ABCD. Haiiaure paccrosiHue oT ToukH 7 10
LEHTPa OKPYXKHOCTH, mnpoxojasmeit uepes touku C, D n O, ecian
AB =10 cm, AF=BF=15 cm.

14.28. Ilnockoctn kBagpatoB ABCD u BEFD nepnenpukyasipust, AB = a.
Hainure paccrosuue mexay npameivu: 1) BE u DF; 2) BE u CD.

, I
* 14.29. Ilpamoyronsuux ABCD nepernymn no auaronan AC Tak, uTo IJI0CKO-
ctu ABC u ADC oxazanuch nepnesaukyaspupivp. Haiiure pacerosnue
B HOBOM NOJOKEHUH Meskay Toukamu B u D, ecin AB =30 em, BC =40 cm.

14.30. IMapannenorpamym ABCD uepernyan no auaronamn BD rak, aro mio-
ckoctn ABD u CBD oxazanuch nepnespukyaspubimu. Hatigure paccro-
AHUE B HOBOM nojoxenun mexpay toukamu A u C, ecm AB = 4 com,
BD =5 ey, ZABD = 60",

14.31. Touxa M paBHOyaICHA OT BEPIINH PABHOCTOPOHHETO TPEYTOJbHUKA
ABC n HaxoauTtes Ha paccrogHuu 8 cM ot ero miaockocru. Haiygure pac-
cTosiHUE OT HeHTpa TpeyroiabHuka ABC o mnockoctu AMB, eciu ctopo-
H2 JIAHHOTO TPEYTOJbHUKA PABHA 1243 cm.

14.32. Touka M pasnoyaancna ot sepumn ksagpata ABCD n maxopurcs Ha pac-
crosuu 442 oM ot ero mwiockoctu. Haiiure PACCTOSIHME OT IEHTPA KBa-
apara ABCD po nnockocrn CMD, ecin croposa ksagpara pasHa 4 oM.

14.33. Ilnockoctu pasHocTopoHHero Tpeyroasunka AMB u xsagpata ABCD
neprnenukyaapusl. Haiyare yron meagy npsvoit MD u mnockoctoio ABC.
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& YnpaHeHus Ana NoBTOPEeHUs

14.34. /lnaronaap paBHOGOKOH TPAICIHUH ABIACTCA OHCCEKTPHCONR €€ 0CTPOro
yIIa U NepreHAuKyIspHa GoxkoBoil cropone. Haiignre wromajas Tpare-
1M, CCIN €€ MCHBIICE OCHOBAHUC PABHO a@.

14.35. Haiiaure maonaas pomda, cTOpoHa KOToporo pasHa 15 cM, a cymma gua-
roganeii — 42 oM.

§ 15. Nnowagb opTOroHaJAbHOW NPOEKLMM MHOTOyroibHMKa

P'dCCM()TIJl(IM TCUpL‘MY, }-’CTE}.HHBJ‘IHBEII{)LU,}’T(} CBA3L MCHIY ILTOMAAbBI0 JaHHO-
ro MHOTOYIOJIBHHKA M ILTOMABI) €TI0 Hp()CKHHI’I. I'IHH()I\'IHHM., HTO pCYb lflﬂ,(t‘T 0D
()pT()l’OHa.."IhHOﬁ OpPOCKOMH.

~,

Teopema 15.1

Mrowaab NpoeKUMM BbLINYKAOro MHOroyronbHMKa paBHa
npouzeeaeHUIo ero nnowaan U KoCUHyca yrna o mexay nno-
CKOCTbIO MHOroyrojlbHUKa M NNOCHKOCTbK NpoOoeKUuuun, rpge

0° € o< 90°.
[OokaszartenbcTBo
[Mycts S — mromaas TpoenupyeMoro MHOTOYrOAbHIKA, Sﬁp — IUIOMAb €TO
npoeknnn. Jlokaxem, 4To S“p = Scoso.
v T T DA Ararmie
HMa wmnouepoil 3agaun 7.24 caemyer, Puc. 15.1

YTO €M JIBE IUIOCKOCTH IAPAJUICILHDI,
TO HPOEKIMM MHOTOYFOJILHUKA HA 5TH B
IUIOCKOCTH SIBJSIOTCA PaBHbIMU urypa-
mu. ITosTomy npu JokazatesnncTBe TEOpe-
Mbl 15.]1 MI0CKOCTD MPOEKINN MOXKHO 3a-
MEHHMTEL Ha JI00GYIO €l HapaLIe/IBLHYI) LU0
ckocTh. M3 samaun 7.24 Tak e ciaemyer - D C
CHPABEUTMBOCTD TeopeMbr 15.1 s o= 0.

Buauane pgokaxem Teopemy JUis
YACTHOTO CJIydasi, KOIA MPOEHHPYEMBIM MHOTOYTOJBHUKOM SBISCTCS TPEYroJib-
HHUK, OHA M3 CTOPOH KOTOPOro MAPALIEABHA INIOCKOCTH HPOEKITHN.

3aMEHMM IUIOCKOCTE MPOEKIUH HA NAPALICIBHYIO € IIOCKOCTD T, CoAep-
HKALLYIO YKABAHHYIO CTOPOHY TpeyroapHuka (puc. 15.1).

M3 roukn B onyctum neprenpukytsap BB, ma mnockocrs . Torga Tpe-
yronsuuk AB, C asasiercs npoeknueii Tpeyronbauka ABC na miockocts . [po-
seaém soicotry BD tpeyronsuuka ABC. Coepnum touku D u B (cm. puc. 15.1).
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Otpesok B D) aBiaseTcs NPOCKIMEH HAKAOHHON B1) Ha II0CKOCTh T. Toraa no
Teopeme o Tpéx nepnenauxymsipax B,D 1 AC. Creposarensuo, yron BDB, —
JIMHEHHBII yroJl JABYIPAHHOTO yria ¢ pebpom AC u rpaHsaMu, NPHHAUICKATMMUI
mwockoctam ABC n . IMockonsky yron BDB| ocTpbrii, TO €ro BeIMYHHA paBHA
yray mexay wiockocrsmu ABC u T, T. . paBHa O

Hmeem: ZBDB| = o. M3 npsaMoyronsHoro Tpeyrosibanka BDB | sanumem:
B D = BDcosa. i i

[Monyuaem: SAB1C' = §AC ‘B D= §AC «BDcosa = 8§, - coso. Mtak, Mer

TOKA3AIH, UTO Sr[p = Scoso.

Pacemorpum tpeyroapHuk ABC, y KOTOPOro HH OIHA U3 CTOPOH HE Mapal-
JEeIbHA IVIOCKOCTH MpOeKIHH T. Yepes Kamiaylo BEPHIMHY TPEYroAbHUKA HPOBE-
AEM IPSAMYIO, ITAPALICAbHYIO NPAMONH nepecedeHus miaockocreit ABC u «
(puc. 15.2). OxHa 13 5THX HPAMBIX PA36MBACT TPEYTONBHHUK HA JIBA TPEYTOJILHUKA,
HUMCIOMINX OGIIYIO CTOPOHY, NAPALIEIBHYIO IIOCKOCTH npoeKTuposanmst. Ha pu-
cyake 15.2 sro Tpeyronbuuxkn ABM n ACM. JIna 5THX TPEYroJILHUKOB TEOopeMa
yke nokaszana. [Tyers miomaun rpeyronbuukos ABM u ACM pasubt 8| u S, Tor-
J1a TIOMA/H UX TPOEKIMET COOTBETCTBEHHO pasHbl S, cosa u I, cosa. Mmeem:

S =8 cosa+ 8, cosa = (5 +8,)cosa = Scosa.

p

Puc. 15.2 Puc. 15.3

PaccmoTpum Teneph o6muii caydaid. Pazo6béM JaHHBIN BBITYKIBIN MHO-
FOYrOJBHMK HA TPEYrOILHUKU. JTO MOXKHO CAEIaTh, HAPUMEP, IPOBEIs Jua-
FOHAMN U3 OAHON BepmuHbl (puc. 15.3). Takum o6paszom, MBI pa3éuan JaHHBIIT
BBITYK/IbIH MHOTOYTOJILHUK Ha ¥ TPEYTOALHUKOB, JUIH KAXKA0TO M3 KOTOPDIX BbI-
HOJHACTCA JOKa3bIBaeMas TeopeMa. Llycrh mromaan moayaeHHbIX TPEYrOALHH-
KOB PaBHDI Sl, .5'2, S5 SH. Torga mromaan UX NPOEKNUi COOTBETCTBEHHO PaB-
el S cosa, §,cosa, ..., S, coso. Mmeem:

S“P = S, cosa+8,cosa + ...+ §, cosot = (8, +5, +...+ 8, )cosa = Scosa. «

3ameyanune. Teopema 15.1 ocraéresi cnpaBeyIMBONM M /IS HEBLITYK/IBIX
MHOTOYrOJBHHKOB. I JOKa3aTeIbCTBa CACAYCT MOKA3aTh, YTO MO0 MHOTO-
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}’T('}.TH::HI/IK MOKHO Pi:'l.ii'ﬁHTb Ha TPC}’T‘(}J’ILHHKH. rZ[()ICZlBaTCHLCTB() ITOTO q)aKTa BbI-
XOIHUT 3a p'cll\'IKH paCCManﬂBaCMOFO KYPCEL

ChopmynupyiTe Teopemy O Miowann OpTOroHanbHOM NPoeKuM MHOro-
YronbHUKa.

[ YnpaxHeHua
@ X .

15.1. MoxeT aM ILTOMAbL HPOEKIHH MHOTOYTOJIBHUKA ObITh PABHOI ILIOMIATH
CaMOro MHOTOYIOJLHUKA?

15.2. Moxer 11 IUIOIAAL TPOEKIINH MHOTOYTOJILHUKA ObITH HObIIE, YeM IUIo-
AL CAMOTO MHOTOYTOJILHUKA?

15.3. Haiigure mnomais NPOEKIHNA MHOTOYTOIBHUKA Ha HEKOTOPYIO ILIOCKOCTD,
CCJIH IIOMEAAL MHOTOYTOILHHUKA PaBHA 18\/§ CM?, @ YroJl MEXIy ILUIOCKO-
CTBIO MHOTOYTOJBHHMKA H IVIOCKOCTBIO HPOEKIMN paBeH 45°.

15.4. Haiigure maomaab MHOTOYIOABHMKA, €CIH IUIOIEAAL €ro IPOEKIMY Ha He-
KOTOPYIO IVIOCKOCTE paBHa 24 ¢M?, a yros Mesx/y IIOCKOCTBIO MHOTOYTOIb-
HUKA U IJTOCKOCTBIO TPOEKIUH PABECH 30°,

15.5. [Iromaas muOroyronsHuka pasaa 20 cM?, a maomagbL ero HPOEKIMH —
16 cm®. Hailaure yroa Mex/y MI0CKOCTbIO MHOTOYTOIBHUKA U IIOCKOCTBIO
MPOEKIMHU.

15.6. Muoroyroabuuk F, — npoexknusi MHOrOyroJabHHUKa I HA HEKOTOPYIO ILIO-
CKOCTD. 3AIIOJIHUTE TaO/IHIy.

Mnowaab Yron mexay nnocKocTaMm Mnouwanb
MHOroyrofnbHuKa F MHOroyronbHuKos F n I, MHoroyronbHuKa F,
12 cm? 60°
457 8 cm?
32 cm? 16\/5 om2

15.7. Pebpo kyba ABCDA B,C,D,, uso- Puc. 15.4
OpaxéuHoro Ha pucyske 15.4, pas- 5 X
Ho 2 cM. Mcnonbaysa Teopemy o mio- L )
majgu OPTOTOHANLHONW HPOCKIHH, A, ’:’! D,

BBIUMCJAUTE ILIOMAAL CEUYCHHSA ’," i
AB,C,D. f’ ,;'____ = O
b
A D
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YR — " Puc.155
15.8. Orpesoxk DC — nepneHAUKYIAP K IUIOCKOCTH TPE-

yroabanka ABC (puc. 15.5). Haiiqure mromaas Tpe- D
yronpauka ADB, ecm LACB = 90°, AC = 8 cm,
BC =10 cm, a yron mexgy mwiockocramun ABC u ABD C B
paBen 45°.
15.9. OcHoBanua paBHOBOKOH Tpameuuu pasHbl 10 cm n A
18 cMm, a BokoBas cropoHa — 8 cMm. Haijqure mnomaan
NPOEKIUN JAHHOH TPanenuy Ha IJIOCKOCTDL O, €CIHN YTOA MEXKAY TUIOCKO-

CTBIO TPAICIUK M IUIOCKOCTEIO O pasen 30°.

15.10. Yepes oany u3 cTOpoH poMba, JAHATOHAIH KOTOPOTO paBHBI 6 cM M
12 cMm, npoBeseHa MIOCKOCTD O, 0OPasyoIas ¢ IIOCKOCTBIO poMba yro
30°. Haitaure mromais DPOEKINN JAHHOTO poMba Ha ILIOCKOCTD (L.

15.11. Cropona pasaocroponuero rpeyroiabanka ABC pasua 12 cm, a cropo-
upl tpeyronsauka A B, C, pasubt 10 cm, 10 cm n 12 em. TpeyroasHuk
A\ B,C, ssnaerca npoexnueii Tpeyronsuuka ABC. Haiignre yron mexuy
mnockoctamu ABC n A\ B, C,.

15.12. CropoHa NPAaBHABHOIO INECTHUYTOJbHUKA PABHA 2 ¢M, A IUIOWAAL €ro
npoeknun — 9 cm®. Haijaure yroa Memiy IUIOCKOCTBIO JAHHOTO MIECTH-
YrOJLHUKA B IVIOCKOCTBIO €r0 NPOEKIHH.

15.13. Tpeyroasuuk A B C,| spaserca npoexnueit Tpeyromsuuka ABC na
MIOCKOCTD O, Tpeyroabuuk A,B,C, — npoeknueii rpeyroasuuka A, B, C,
ua mnockocrs ABC. Haiigure yron mexay mwiockoceramu ABC u o, ecin
mromanas tpeyroabauka ABC Basoe fosbmie IUIOMAAN TPEyroJbHHKA
AB,C,.

15.14. Yros Mexay IIOCKOCTBI) MHOTOYTOIBHUKA M IVIOCKOCTDBIO €r0 IPOEKITHH
pasen 60°. HafiiuTe miomaib JaHHOTO MHOTOYTOJIBHUKA, CCIH CYMMA ILTO-
MaJe 3TOr0 MHOTOYTOJBHUKA M €ro npoeknuu pasHa 30 M,

N
* 15.15. Pebpo kyba ABCDA B,C,D, pasuo a. Haiijiure miomans ceueHus Kyda
IJIOCKOCTBIO, poxoasmeit yepes pebpo AD u o6pasyomeii yroa o ¢ mw1o-
cxkocrsio ABC.

15.16. Ocunosanue ABCD npamoyronbuoro napauenenunega ABCDA B, C D,
apaserca kagpatom. Touka M — cepeauna pebpa AB, Touxka K — cepepn-
Ha pebpa AD. Yepes npamyio MK nposeena miockocTs, obpasyomas ¢
nnockocTeio ABC yron oo 1 nepecekaomas Tpu 60KOBBIX pebpa mapauie-
senunega. [ltomans noayunsmerocs ceveHns mapaLieIenunesa pasaa S.
Haiigure orpesox AB.

o

15.17. CropoHna paBHocTOpoHHero TpeyroabHuka ABC pasra 1 em. Tpeyromn-

uuk A B C, ssnaerca npoeknueit Tpeyronsauka ABC. HMssectHo, uTO
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V3

1
AB, < 5 AC, < & Jokaxure, 910 yro Mesxay mwiockocrsamu ABC u

A,B,C, 6onbme 60°.

C} YHQH}KHBHHH AaAnAa NOBTOPEeHWA S,

15.18. B oKpyXKHOCTbL BIHCAH KBAJPAT CO CTOPOHOU 6\/5 cm. Hadinure cropony
HPaBUILHOTO TPEYTOJBHUKA, OIMMCAHHOTO OKOJIO 3TOH OKPYKHOCTH.
15.19. B tpeyromsuuxe ABC ussectno, uro AC = b, ZA = o, ZB = B. Haiiaure

IOMMAIbL TpCYl"( MVIbBHMEKA.

") Korpa caenaHbl YPOKM \

«CTepeomeTpHHecxoe» pacnonoxeHuwe ABYX NMPAMbIX

J1st yCIenmHOro H3y4eHus CTEPCOMETPHE BAXKHO Pa3BUBATh POCTPAHCTBEH-
HOE BOODpaKeHUE. ITOMY BO MHOTOM CIIOCOOCTBYET PEINCHHUE 33144, CBA3AHHDIX C
«UMCTO CTEPEOMETPUUCCKMM» PACIIONOKEHUEM JBYX HPAMBIX B IPOCTPAHCTBE.
B03MOKHO, BBI yKe JOTalailMCh, YTO PeUb NOMIAET O CKPEUTUBAIOMMXCH MTPAMBbIX.

B xmouesoil 3agaue 6.25 OGLLIO YCTAHOBJICHO BAXKHOE U IOJE3HOE CBOII-
CTBO — U€Pe3 ABE CKPENIMBAIOMUECS NPSAMbIE TPOXOAUT CIUHCTBCHHAA IAPa Na-
PALIEABHBIX INTOCKOCTEH.

3apaya 1. Jlokaxure, 4TO CEPEAUHDI BCEX OTPE3KOB, KOHI[BI KOTOPBIX JIe-
JKAT Ha JBYX CKPCIIMBAIOUINXCH MPAMBIX, JEKAT B OQHOH ILIOCKOCTH.

Pewenne. Tlycts o 1 B — mapautespHble IUIOCKOCTH, B KOTOPBIX JIEKAT
JAHHDIC TIPAMBIC d U b (pnc. 15.6). PaccMoTpuM ILIOCKOCTD Y, PABHOYAIEHHYIO
or mnockocrei o u B (puc. 15.7). OueBnpno, uro cepeanna C orpeska AB, co-
CAMHAIONIETO MPOU3BOILHYIO TOUKY A IUIOCKOCTH O ¢ HPOM3BOABLHONM Toukoit B
wiockocTy B, npuHagiexur wiockocru Y (puc. 15.7). 3o kacaercs B Tom uncie
1 OTPE3KOB, KOHILI KOTOPBIX JIEXAT HA JAHHLIX CKPCHMBAIOMIMXCSH IPAMbDIX. o

Puc. 15.6 Puc. 15.7
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Boobme umeeT MecTo ceayiommun (PakT: MHOKECTBO CCPEANH BCEX OTPEs-
KOB, KOHIIBI KOTOPBIX JICKAT HA JIBYX CKPCIMBAIOINXCH HPAMBIX, 00pasyeT wio-
ckocThb. JIokamKuTe 5TOT (PakT CaMOCTOATEILHO.

B § 10 6pL10 yCTAaHOBICHO, YTO JIOOBIC JBE CKPEIIHBAIONIMECH MIPAMBIC
UMeoT ofmui nepueHnKyaap. PaceMoTpumM BaxKHOE CBOHCTBO 9TOTO 06mero
HepPIeHIUKYIAPA.

3apaya 2. JOKaXHUTE, YTO MPOU3BOJLHBIII OTPE30K, COCAMHSOMMI TOY-
KM, JIEKAIME HA JIBYX CKPEMMBAIONINXCS HPSMBIX, HE MEHBIIE HMX 06I1ero mep-
HEHMKYIPa.

PeweHue. TTposeaém mapauiespHble IIOCKOCTH O, U [, B KOTOPBIX JI€KAT
JIAHHBIC CKpemuBaomuecs npsveie @ u b. Ilyers orpesok AB coepnusier Touku
A u B srux npampix (puc. 15.8) u rouka A, ssngerca npoekiueit Touku A ua
wiockocts B. Torga AB 2 AA,. Ocranocs orMeTuThb, uTo orpesok AA, pasen
o61mEeMy HePHEeHNKYIAPY JAHHBIX CKPEIUBAIOIMXCH PAMDIX. <

3apaya 3. PeGpo xyba ABCDA, B C D, pasuo a (puc. 15.9). Haiigure
paccrosaue mexay npambimu A, C, n B, C.

Pewenue. [Tposeném nnockoctu ACB, n A, C D (cm. puc. 15.10). Cormnac-
HO KnoueBol 3anaue 11.27 puaronans BD| nepneHukyIspHa Kaxao0d 13 3THX
mwrockocreit. ITloaromy paccrosinue mexay npameivn A C, n B, C pasuo jimne
orpeska npamoit BD,, 3akmouEéHHOr0 Mely HPOBEIEHHBIMU IUIOCKOCTSMU
ACB, u A, C|D. Haiiiém JIMHY 3TOTO OTPE3Ka.

Puc. 15.8 Puc. 15.9 Puc. 15.10
a =
Dl 1 CJ Dl I (/1
A i I r
o ) /
i S LA
! . |,’ ~
— ) DA O
b B 7 ,_’\
- A\
B A, Ak B A& B

Obosnaunm uepes N u M nenrpot ksagparos ABBA, u DCC D, coor-
serctBeHno (puc. 15.11). B mrockoctn A BC nposeaém orpeskn A M un NC.
Acno, uro orpesok A, M nexur B mnockocru A, C D, a orpesok NC — B 1L10CKO-
crun ACB,. IMockonpky npsamsie A, M n NC napamnensust (puc. 15.12), To otpe-
30k BD| npu nepecedennu ¢ npambivu A, M u NC penvrcs Ha Tpu paBHbIE Ya-
cri. ITO O3HAYACT, YTO JUIMHA OTpe3ka npamoit BD,, 3akmiouéHHOro Mexuy

BD
[UTOCKOCTSIMU ACB] u A161D° paBHa Tl = g <
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Homumo odulero nepneHpukyaspa, Ui MOUCKAa PACCTOAHUA MEKIY CKpe-
HUBAIOMUMUCSH TPAMBIMU YA06HO HCIONB3OBATH CACAYIOMIEE COOOpaKEHUE.
IMycte AB — o6muil nepuneHAMKyIsap CKPEIUBAIOIMXCH NPsAMBIX @ u b
(puc. 15.13). Ilposeaém depes ToUKy A IIOCKOCTD Y, HEPHCHIUKYIAPHYIO HPs-
MOH @, M CHIPOCKTUPYEM IpsiMble @ U b Ha 3Ty IWI0CKOCTh. [Ipn TAKOM HPOEKTH-
POBaHMK NPOCKIME IPAMOI @ siBisieTcst Touka A, a npsamoit b — npsivast b1= SAB-
JAIOMASICS TMHUEN nepecedenust wiockocreii B u . Orpesok AB nexur B mwio-
CKOCTH Y M SABIACTCH MNEPHCHAUKYIAPOM K HPAMOI bl. IMosToMy paccrosHue
MESK/Y HPSMBIME @ 11 b PAaBHO PACCTOSIHUIO OT TOYKH, B KOTOPYIO IPOCKTHPYET-
cs npsAMas @, A0 OPOEKIU Ipamoit b. SICHO, UTO 9TO YrBEpKACHUE SBAACTCS
BEPHBIM M B TOM CJIy4ae, KOTJIA IJIOCKOCTLIO IPOEKIUN ABISCTCH ITPOU3BOILHAA
IUTOCKOCTD, TEPHIEHAUKYIAPHAA TPAMOH a.

Puc. 15.11 Puc. 15.12 Puc. 15.13
D Y (7 1
, I - A D, A |
A, ANM '
| ‘BI \\\ N M ’Y
I_ \_" \ C _______
/’j\'r‘-\\‘ <
4 d
AY B B ¢ _—17B

IMokaxem, kak paboTaeT ONUCAHHOE MOCTPOCHUE HA NPUMEPE YKe pac-
cMmoTpenHoit 3agaun 3 (em. puc. 15.9).

Pewenne 3agaqn 3. Cupoexrupyem ky6 Ha miockocts ABC,, nepnenu-
kyaspuyio orpesky B, C (puc. 15.14). Torga npoexuueii ky6a Gyrer npamoy-
ronsHuuk ABC D,, npuuém npamvas B,C cnpoextupyercsa B Touky K — cepe-
auHy croponst BC| npamoyronbHuka, a npamas A C, — B upamyio MC,
riec M — cepeanna croponunt AD, npamoyroabunka (puc. 15.15). Mmeem:

Puc. 15.14 Puc. 15.15
Dy C D, C,
.f‘r ‘r” d
A &y
Ea?i" B’ NK & M K
IJII//‘D___- 7
!/ A B
A B
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AD
MD, = Tl = a\f . Hosromy MC, = JMD} + D.C} = %. Taxum oBpasom,

paccroauune mexay npamsivu A, C, n B, C paBHO paccTOSHUIO d ot Touxku K 1o
npsimoit MC, (cm. puc. 15.15). Umeem:

d = KC, sin ZKC,M = KC, -

KM _ ay2
MC, 2 a6 3

™ YnpaxHenus ¥
1. B xy6e ABCDA,B,C D, naiiaure yron mexjy npameivu AC, u A B.

2. B(_‘,pH() JIM, 9TO li(':p{f.'i Ka}i{}},}ﬂ{) T(']‘IK}’ HpDCTleHCTB}.}. MOMKHO HP()B{:CTH Hpﬂ-
MYIO TdK, uTOObI OHA HCPCCCKEU’IE:\ ABC JdHHBIC CRPCIIHBAIOIMHMCCAH ﬂpHMbICP
3. ,Z[H.Hbl TPpH NOIIAPHO CK]’JCI.U,PIB&I{)I.HI/ICCH IIpH.MbI(_‘ i, b H C, HE l'IH.pi:L.l"I.}'If_‘J'Ib'

HbIE OJHOII IIocKocTH. Jlokaskute, 9To: 1) cymecTsyeT mpsamas, mepeceka-
Oas npsaMele @, H U napauieabHas NPAMOR ¢; 2) Takas npsMas euH-
CTBCHHAS.

4, JaHbI TPU MOHAPHO CKPELIMBAIOIUECS MPAMBIC, HE HAPALICIBHBIC OHOM
IUIOCKOCTH. JIOKasKUTe, YTO CYIIECTBYET UETBLIPEXYrOJbHAS [IPU3Ma, TPU
pebpa KOTOPOTro JIKAT HA JAHHBIX IPAMBIX.

5. Pe6po CD rerpasapa DABC nepnenaukynspuo ocunosanuio ABC. Tou-
ka M — cepepuna pebpa DB, rouka N — cepeauna pebpa AB, Touka K ge-
aut pedbpo CD B ornomenun 1 : 2, cunras or sepumunr C. Jlokaxure,
uro npsamas CN pasnoyganena ot npameix AM n BK.

6. Han xy6 ABCDA,B,C D, ¢ peGpom a. Haiigure paccroanne mexay npa-
mbivu AC, n A B.

7. B mupamuge DABC Bce pébpa pasunl @. Haiiqure paccTosHHe MEKAY
npsambiMun AB u CD.
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Utoru rnaebl 3

Yron memxay npamMbIMH B NPOCTPaHCTBE
Yrnom mexay ABYMA NMepeceKalwlMUMMUCcA NPpAMbIMM Ha3biBa-
10T BENIM4UHY TOTO U3 YINOB, 06pa30BaBLUMXCA NPHU WX Nepece-
YeHWM, KOTOPbIA He npeBocxoauT 90°.
Yron mexay ABYMSA napaiiefbHbiMU NPAMbIMHA CYUTAIOT paB-
HbIM 0°,
Yrnom mexay ABYMSA CKpelMBalIWMUWMHKUCA NPAMbIMU Ha3biBa-
10T YroNn Mexay nepecekalolwuMm1ca NpAMbIMH, COOTBETCTBEH-
HO NapannefbHbIMK JaHHbLIM CKPELMBALWUMCH NPAMbIM.
Yron mexay AByMS nepeceKalowmMUca NPAMbIMYA paBeH yray
MeXay ABYMS APYrMMU NepeceKallwMMUcs NPsAMbIMK, COOT-
BETCTBEHHO NapannenbHbiMU AaHHbIM.
Yron mexay cKpewmMBalownumMmnucs npamMbiMu @ u b paseH yrny
Mexay nepecexalowmumucs npameimmu a n b, rpe b, || b.
[Be npaMble B NPOCTPaHCTBE Ha3biBakOT NepneHaUKYNAPHbI-
MM, €C/IM YIroNn MeXay HUMHU paBeH 90°.

MepneHgHKYNAPHOCTL NPAMOM M NNOCKOCTH
Mpamylo Ha3blBalOT NEpPneHAMKYNAPHOH NNOCKOCTH, €cilu
OHa nepneHAUKyNApHa nw6GoW NpAMOH, nexauend B 3TOH
NMAOCKOCTH.
Ecnu npamas nepneHAMKYyNAapHa ABYM NepeceKalowmnmca nps-
MbIM, NleXKalWMum B NIOCKOCTH, TO OHAa NepneHAUKynspHa ca-
MO NNOCKOCTH.
Ecnu ogHa u3 ABYX NnapannenbHbiX NPAMbIX NepneHguKynsapHa
M/IOCKOCTH, TO U Apyras npsiMas nepneHauKynsipHa 3Toi nno-
CKOCTM.
Ecnu gBe npambie NepneHAMKYAsIPHbI OHOW U TOW e NJOCKO-
CTH, TO OHWU NapannenbHbl.
Yepes3 gaHHYI0 TOYKY MOXKHO NPOBECTU NPAMYIO, NepneHAUKY-
NAPHYIO AAHHOW NIOCKOCTH, U NPUTOM TONIbKO OAHY.

cnmmerpuﬂ OTHOCHTeNbHO NNOCKOCTH

Touku M u M, Ha3bIBAIOT CUMMETPUYHLIMU OTHOCHMTENLHO
NIOCKOCTH O, ecnn oTpe3ok MM, nepneHAUKYNspeH 3Ton
NAOCKOCTH U AE/IMTCA 3TOM NNOCKOCTbI nononam. Kampayio
TOYKY NAOCKOCTH O CYMTAOT CUMMETPHYHOW caMoi cebe.

durypy HasbiBalOT CMMMETPHYHOHW OTHOCHMTENbHO MJIOCKO-
CTH O, €C/IM ANA KaXA0h TOYKM laHHOoK GUrypbl TOYKA, CUMMe-
TPUYHAA eil OTHOCHTENIbHO NJOCKOCTH o, TaK)Ke NPUHALNEKUT
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aton ¢urype. MnocKocTk ¢ Ha3biBalOT MNOCKOCTLID CHMME-
TPHUH GUrypbl.

OpToroHanbHan nNpoexkuus purypbl
Myctb ¢purypa F, — napannenbHasa npoekuus ¢urypol F Ha
NNOCKOCTb oL B HanpaBnaeHun npamoi I. Ecnu [ L o, To durypy
F, Ha3bIBalOT OpTOroHanbHoW npoekuyuen Gpurypol F Ha nno-
CKOCTb (.

CBOMCTBO NepneHAUKYNsapa H HAKNOHHOMH
Ecnu U3 ofHOM TOYKM NpoBefeHbl K NNOCKOCTU NepneHjuKy-
NAp U HAaKNOHHAA, TO ANMHA HAKNOHHOW Gonblue ANMHLI Nep-
neHAnKynapa.

PaccTronHMe OT TOYKH AO NNOCKOCTH
Ecnu TouKa He npMHagnexuuT NIOCKOCTHU, TO PACcCTOAHHEM OT
TO4YHKHW A0 NNOCKOCTHU HA3bLIBAKT ANWHY NepneHanKynapa, ony-
LWEeHHOro U3 TOYKM Ha NAocKocTb. Ecnu TodyKa npuHagnemur
NNOCKOCTH, TO CHYHMUTAKOT, YTO PACCTOAHHE OT TOYKH A0 NNOCKO-
CTHW paBHO HYNHO.

PaccTofHMe OT NPAMOM A0 NapannenbHoM el NNOCKOCTH
PaccTtossHMeM OT NpsAMOi 0 napannenbHOW el NNOCKOCTH
Ha3blBAOT paccTofAHMEe OT N60M TOYKM 3TOH NpAMoOA Ao
NNOCKOCTH.

Paccronauue Mexay AByma napannenbHbIMH NAOCKOCTAMM
PacctosHuem Mexay ABYMS napanienbHbiMU MAOCKOCTAMMH
Ha3bIBAKOT PacCTOsIHUE OT NI0GOH TOYKHM OAHOM MIOCKOCTHU A0
APYroi NA0OCKOCTH.

PaccTrosiHne MeXjy CKpewuBalouuMHCcH NPAMbIMA
MpoBeaém 4Yyepes AaHHble CKpellUBaollneca nNpavibie a U b
napannenbHble NJOCKOCTH 0 U B. PaccTosHWem Mexay ckpe-
I{MBAIOUMMMUCA NPAMBLIMU @ U b Ha3bIBAIOT PacCTOAHME MeX-
AY NJIOCKOCTAMM o ¥ f3.

06K NepneHAUKYNAP ABYX CKPeUiHBaIOLMXCA NPAMBIX
O6WHUM NeprneHANKYNAPOM ABYX CKPELWMBAIOLIUXCA NPAMbIX
Ha3bIBAIOT OTPE30K, KOTOPbLIH NepneHauKyNnspeH 3TUM nps-
MbIM ¥ KOHL|bl KOTOPOrO JieXaT Ha 3TUX MPAMbIX.
PaccTosiHMe MeXxay CKpelUBaloLWMUMKUCA NPAMbIMU paBHO
ANWHE MX obulero nepneHauKynapa.

144



Teopema o TPEX nepneHAUKynapax
Ecnu npaAamasn, npuHagnexawian nnocKocTH, NepneHanKkynap-
Ha NPOeKUWH HAaKNOHHOW K 2TOW NAOCKOCTH, TO OHA NEpneHan-
KyNnsipHa U camMoi HaknoHHOW. M HaoGopoT, ecnu NpaAMas, Npu-
Haanexawana MNNOCKOCTH, NepneHAUKYNApHA HaKNAOHHOM
K 3TOW MJIOCKOCTH, TO OHAa NEPNEHAUKYNAPHA U NPOEKL WU Ha-
KJIOHHO#M Ha 3Ty NNOCKOCTb.

Yron mexay npamMoi U NMOCKOCTLIO

Ecnu npamas napannenbHa NNOCKOCTH WK NPUHALNEKUT e,
TO Yron MeMay TaKoi NpAMOiA M NNOCKOCTbIO CYMTAKOT paB-
HbiMm 0°.

Ecnu npamas nepneHAUKYNspHA NNOCKOCTU, TO Yron mexay
TAKOW NPAMOM U NNIOCKOCTBIO CYUTAIOT paBHbIM 90°.

Ecnu npaman nepeceKaeT MNNOCKOCTb U HE NepneHAUKYAapHa
€, TO YrnomMm Meay Takoi NpAMOH U NNOCKOCTbID Ha3biBaKOT
yron Mmexgy npaMoi U eé npoeKuyuei Ha NNOCKOCTb.

BenuyMHa aAByrpaHHoro yrna
BenuuMHOM ABYrpaHHOro yrjia Ha3biBalOT BeNW4UHY ero fu-
HeMHoro yrna.

¥ron MeXay ABYyMA nNepeceKawllHMHCH NAOCKOCTAMM
Yrnom mexay ABYMA nepeceKaruMUC NNOCKOCTAMMU Ha3bl-
BalOT Be/IMYMHY TOro U3 06paz0BaBLIKXCA ABYrPAHHLIX YrNOB,
KOTOpLIi He npeBbilwaeT 90°.

NepnenguKynapHbie NAOCKOCTH
[Be NNOCKOCTH Ha3bLIBAKOT NepneHgWuKYNAPHBIMWU, ecnu yron
MeXaY HUMHU paBeH 90°.

NMpu3HaK nepneHanKyYISPHOCTH NIOCKOCTEH
Ecnu ogHa M3 ABYX NNIOCKOCTEN NPOXOAUT Yepes NpsamMylo, nep-
NEHANKYNAPHYIO APYroM MNOCKOCTH, TO 3TU NAOCKOCTH nep-
NEeHAUKYNAPHLI.

CBOMCTBO NepneHAHKYNAPHLIX NJIOCKOCTeH
Ecnu aBe NNOCKOCTU NepneHAUKYNApHLI, TO nNpAMas, npoBe-
AEHHAA B OlHOM NNOCKOCTU NepneHAUKYNApHO NpAMOi nepe-
ceyeHUs NNOCKOCTEN, NeprneHAUKYNApHa APYroi NIOCKOCTH.
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Mnowagb OPTOroHaNbHOW NPOEKLHH MHOrOYroNnbHUKA
nﬂOI.I.Iﬂ.U,b npoeKuHn BeINYKNOro MHOroyrojicHMKa pasHa npo-
H3BEJEeHHWIO ero nnowaagm U KoOCHMHyca yrina o mexay niocKo-
CTbH0 MHOrIoyrolbHMKa H nNNOCHOCTbK NpPOEeKLUUWUn, rae

0° < a<90°.
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I nasa 4. MHOrorpaHHMKH

B atoit rnase Bbl YyTOHHWUTE W pacllMpUTe CBOW 3HAHMSA O MHOrO-
rpaHHukax. Monyunte HoBble CBeAeHUs O NpuM3Me, NUpaMuie U ux
yacTHbIX Buaax. O3HaKOMWUTECL C HOBLIM A5 BAc MHOrOrpaHHM-
KOM — YCe4YEHHOM NMpamMuaon.

§ 16. Npuama

Ha PHCYHKC 16.1 H[i()ﬁle.}KL‘.HbI 3HAKOMbDIC BaAM HP()CTPHHCTBCHHLI{;‘ 4.'.13}‘11"}"[.}]31.
KdJK,II,clH. H3 BTHUX El)lr’ll"yp HMCECT KOHCHUHBIC pBZlMCpLI H COCTOHUT H3 INOBCPXHOCTH
(rpanuum CiJPII'}'pr) H Y4CTH HpOCTpZ’tHCTBEt, ()FPKHI/I‘ICHHOI:"I ATOH H{)BCPXHUCTL!O.

Puc. 16.1

MHOrorpaHHuK, map, KOHyC, HEUVIHMHAP OTHOCAT K (PUrypaMm, KOTOpLIE Ha-
3LIBAIOT T€OMETPUIECKUMH TeJIaMH MIH IPOCTO TETaMH.

He Besaxas urypa B npocrpascrse spiasercs teaom. Hanpumep, npsamast,
IUIOCKOCTD, ABYTPAHHBIN YTOJI HE ABAAIOTCA TEAAMH. ITH (PUIYPLI HCOIPAHHYCH-
Hpl. Teno ke — orpanndennas urypa. OgHako u He Kaxaas orpanuacHHasn Gu-
rypa sisasiercs tenoMm. Ha pucynke 16.2 nzobpazxkeHpl npuMepbl OrpaHUYeHHDIX

Puc. 16.2
F
durypa F— durypa G —
0BLearHEeHUE IBYX WAPOB oBbeauHeHne 1ByX Wapos U OTpe3Ka
a 4]
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puryp Fu G, ne aprsomuxcs tenamu. UTporoe onpejesiennue Tejia BLIXOAUT 32
paMkM pacemarpuBaeMoro kypcea. bosee nogpo6Ho o Tee Bbl eMOXKETE mpodH-
Tars Ha ¢. 179.

OnpegeneHue
MHOrorpaHHMKOM Ha3bIBAlOT TeNo, NOBEPXHOCTb KOTOPOro
COCTOMT U3 KOHEYHOT0 YUCAA MHOroyro/ibHMKOB.

C TAaKMMH 3JI€MEHTAMM MHOTOTPAHHHMKA, KaK rpaHd, péGpa M BEpPHIMHBI,
BbI YK€ 3HAKOMBIL.

JlBe IrpaHM MHOTOPAHHUKA HA3BIBAIOT COCEAHHMH, €CJIM Y HUX €CTh 06-
mee pebpo. Hanpumep, rpaun A, B,C,D, n A B BA xy6a ABCDA,B,C D,
(puc. 16.3) apnsmorcs coceauumu, Tak Kak pebpo A B, y uux obuiee.

[Tycts Touka M — Bepmumba MHOrOrpaHHuKa. Yrou ¢ sepumsoit M Ha rpa-
HU MHOTOIPAaHHHKA HAZLIBAIOT IUIOCKMM YIJIOM MHOrOIPAHHMKA IPH BepIIH-
ne M. Hanpumep, na pucynke 16.3 yron DAB apasercs mwiockum yrioMm Kyba
upu BepuHe A.

JByrpaHHBIM YIIOM MHOTOTpaHHHKA IIpH pedpe AB HasbIBalOT ABYrpaH-
HBII yron ¢ pebpom AB, rpann KOTOPOro COACPIKAT COCCAHUC FPAHH MHOLO-
IPAHHHKA, JUIs1 KOTOPLIX pedpo AB asmsercs obumm (puc. 16.4).

Puc. 16.3 Puc. 16.4

Cl B,
\ A

D [
1 Y <

L\
b JB

//’ 1

-
D A

OTpe3ok, COCAMHAIMMH B¢ BCPIIMHDI, HE MPHHAAICKAIE OJHONH rpa-
HH, Ha3bIBAIOT AHMAroHaabio MHOrorpamanka. Hanpumep, orpesok AC, — qua-
ronais Kyba ABCDA B, C D, (cm. puc. 16.3).

MH()F()FPHHHHKH OBLIBAIOT BLINTYK/JIBIMHA 1 HEBBIITYEJILIMH.

OnpepeneHue j —

MHororpaHHUK Ha3bIBAKOT BbIMYKNbIM, €CNTU OH PacnoNoXeH
no ofiHy CTOPOHY OT NAOCKOCTU KaM[10i ero rpaHu.
Kyﬁ U TETPasjp — HOPHMEPbI BBIIYKILIX MHOIOIPAHHHKOB. Ha PHCYH-

ke 16.5 M(S()ﬁpi:l}i{(_‘l-ibl HCBBIITYKJIBIC MHOTOIPAHHHKH.
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Bcee TP'AHPI BLIIIYEJIOIO MH()F()FPHHHHKH ABJIAKOTCAH BbIl'[yK.JlblMH MHOI'O-
}’r(}J'ILHI/IKa.l\"II/I. (),H,HEIK() CCIH KA TaA l"p'de L’IH(}TUI‘]’_)E{HHHKZ& — BI.»IH‘}’K.HI;:Iﬁ MHOI'O-
)’I‘{]J'ILHHK, TO B32TOT MH()I"UFPHHHMI{ He 00a3aTeNbHO SABISETCH Bh[H}’KﬂbIM

(puc. 16.6).

Puc. 16.5 Puc. 16.6

HJ‘IDII:[&,I[]:IO MMOBEPXHOCTH MHOIOTrpaHHHKA HA3LIBAIOT CYMMY l'LJI()IJ.L'd,I[CIl:I
BCCX CTO I'paH(;‘ﬁ.

l__[()ﬂ,p(}ﬁHCL‘ OCTAaHOBHMCA Ha YIKC SHAKOMOM BaM BHJC MH(}F(}FPBHHHKEI =
IPpH3MC.

f b
&'J Onpepenenune N

MHororpaHHuK, iBe rpaH1 KOTOpPOro — paBHble 72-yroIbHUKM,
neMalyune B napannefbHbiX NNOCKOCTAX, a 0CcTaNbHbIe 1 rpa-
He#l — napannenorpammbl, HasbIBaKOT 1-YrofIbHOW NPU3MOIA
(puc. 16.7).

Hamomuum, urto napasme- Puc. 16.7
JOIPaMMbl, 0 KOTOPBIX FOBOPUT-
ci B ONPEJACICHUM, HA3BIBAIOT OcHoBaHue
OOKOBBIMH TPAaHSAMH HPHU3MBI;
PABHEBIC 7-YyTOJIBHMKH — OCHOBa-
HHUAMH IIPU3MBI; CTOPOHBI OCHO-
BaHUNA — péOpamMu OCHOBaHHMII
IIPU3MbL; PEGpaA, HE MPUHA/IEKA-
HMEe OCHOBAHMAM, — BOKOBBIMH
pé6bpamn npusmsr (puc. 16.7). 66Q°¢4‘Q

[Tockonbky cocegHue 60K0- OcHOBaHUe
BLIC FPAHH HPUSMBI — HApAJLIE-
JIOFPAMMBI, HMEIOMUC  OOMYIO
cTopoHy — 6okoBoe pebpo, To 8ce 60K06bIe PEGPaA NPUIMDBL PABHLL U NAPATL-
Aeabibl,

boxkoBas
rpaHb

SOHD 309
Pegpo
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BpicoToM mNpH3MBI HA3LIBAIOT HEPIICHUKY/IAD, ONVIEHHDLIN U3 KaKOU-IH-
60 TOYKM IIOCKOCTH OJHOTO OCHOBAHMUS HA IUIOCKOCTL JIPYTOTO OCHOBAHUS
(puc. 16.8). Jnnaa BHICOTHI NPU3MbI PABHA PACCTOAHHIO MEKAY IUIOCKOCTAMH €€
OCHOBAHHIL.

N,

Onpepenenue  —
Mpuamy Ha3bIBalOT NpAMoi, ecnu eé G0KoBble péopa nep-
NeHAUKYNAPHBbI N10OCKOCTH OCHOBaHUA.
Hanpumep, npsiMOyroabHbBIE MAPALUICICTIUIEC] ABIACTCH YACTHBIM CIyJa-
€M HpPAMOH NPU3MLL.
Kaxnoe 60kosoe pebpo npsaMoil NpusMmbl Aeagerca eé BeicoToil. Bee 60-
KOBBIC TPAHHU NPAMONH HTPHSMBI — TPAMOYTOJILHUKIL.
Ecnn npusma He ABAAETCA TPAMOM, TO €€ HA3LIBAIOT HAKTOHHOM.

\

OnpepgeneHue N
Mpu3mMy Ha3bIBAIOT NPABUIbLHON, €C/IM OHA ABAAETCA NPAMO
U eé OCHOBaHue — ﬂpaBHﬂbHHﬁ MHOroyroibHHK.

Hanpumep, xy6 ABIAETCA YACTHBIM CIy4acM NPaBIILHOH 4eThIPEXYTOMD-
HOMH IPH3MBIL.

Ha pucynke 16.9 nzobpaxxkenn! npasuibHBIE TPEYrobHAA U NICCTHYTOb-
Hasg OPU3MBEL

: Puc. 16.8 Puc. 16.9

: N

| Tan U

e

e - P p c
PdLLM()TPHM BBIITYKTYIO ﬂ-}«l’(}ﬂbHy‘H) Ipu3aMy (ﬂ > "5).
Ceuenue IPHU3MBbI ILTOCKOCTBIO, MPOXOJSAINCH Yepes 1Ba 60-

KOBBIX pebpa, He NPUHAIICKANMX OAHO rpaHu, nepecexa-
€T OCHOBaHUA TpU3aMbl 1o auaronansm (puc. 16.10). Takoe

CCUCHHMC HA3SDLIBAIOT JHATOHATBHLIM CEY€HHEM HPHSMM.

Puc. 16.10

,Z[Id::ll"()Hi:LHbHLIM ceyeHueM J10doun I.'IPP.IBMLI HABJIACTCAH
napa_nﬂcm)rpamm, d Hp.ﬂM()i;I l'IpPISMbI T HPHM()YFOJILHHK (,D,CI-
KaKHMTE 3TO CKM()CTOHTCHI_’HO).
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IInomaasio GOKOBOH MOBEPXHOCTH NPH3MBI HA3LIBAIOT CYMMY ILIOIA-
Aei Becex e€ GOKOBBIX IPaHE.
OueBHIHO, YTO BBITOMHACTCSH CACAVIONIEE PABCHCTBO!

8. =8 +25§

oI DoOK ocH

rae S

TTOUTH

BCI)XH(}CTI/I I'IPI’ISM]J!), b
ILTOMAAbL OCHOBAHMWA HpH:leI.

— IUIOIA/Ib MOBEPXHOCTH IPU3MBL (€ME TOBOPAT: IUIOIAAL ITOJHOH 110-
— IUIOWAAL GOKOBOI IMOBEPXHOCTH IIPHUIMBL, S, —

OCH

Teopema 16.1
Mnowaas 60KOBOW MOBEPXHOCTU NMPAMOM NPU3MLI paBHA
Npou3BefeHUIo NepumMmeTpa eé ocHoBaHUA U 6oKoBoro pe6pa
NpU3MBbI.

[OokaszartenbcTBo

Kaxmaa 6oxoBas rpaHb NpsAMO NPHU3MBI — NPAMOYTOILHUK, OJHA CTOPO-
Ha KOTOPOro — pebpo ocHOoBaHusA, a Apyras — dokosoe pebpo. Ilycrs a, a,, ...,
@, — JJUHDbI PEGEP OCHOBAHWS MPH3MBI, b — prmuna 6okoOBOTO pedpa. Toraa
S..=ab+ab+..+ab=(a +a,+..+a,)b. Ilockoabky cymma, 3anicaHHas

Hox

B CK()ﬁKaX, pZ!.BHi:l ﬂCpI/IMl;‘TP}’ OCHOBAHMA HpHSMhI, TO TCOpCMEl JOKa3aHa. 4

PesynbraT Teopemsr 16.1 ynobHo npeactaButh B Bue OAHON U3 popmy.:

- b

Gox ocn

" =
Dok OCH

£ — a arpy - - = ” : — - x’- -
rac Pm_u NCPHMCTP OCHOBAHHWA IIPAMOHK HpriSMLI, b AJIHUHA BOKOBOTO Pceopa,

h — JAJIMHA BBICOTLI HPHSMLI.

dafaya. B HaIOHHOI HpHU3ME IIPOBEICHO
CeYeHHe, IepeceKkaonee Bece HOKoBbIe pEdbpa npu-
3MBbI U NEPICHANKYIApHOE M. JokaxuTe, 9To 11o-
AL HOKOBOH MOBEPXHOCTH HPU3MbI PABHA ITPOM3-
BE/ICHUIO IIEPUMETpa ceueHus u Hokosoro pebpa.

PeweHune. JokasaTeabcTBo HpPOBEAEM 1A
TPEeYroabHoi npuamel. Jas Apyrux M-yroabHbIX
opuaM, rae 7 > 3, 10KazaTelbcTBO OGygeT aHamo-

IF'MY1HLIM.

[Mycrs rpeyroanuux MNP — ceuenune, 0 Ko-
TOPOM FOBOPUTCA B yeaosun sagaun (puc. 16.11).
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Joxaxkem, aro S, = Pyan - AA. HUmeem: AA, | MPN. CnegosarenbHo,
AA, L MP. Toraa orpesok MP — Beicora napauenorpamma AA B, B. Anaro-
UYHO MOXHO J0Kasarb, 9ro orpe3kn PN u NM cooTBeTcTBeHHO BBICOTHI Ia-
pamnenorpammos CC BB u CC A A.

[TocKkoMBKY ILIOmMAb HapaLIeJOrPpaMMa paBHA IPOH3BEACHHIO BBLICOTBI U
CTOPOHBI MAPAUICIOrPAMMA, K KOTOPOH HPOBEACHA BBICOTA, TO MOXKHO 3aIlH-
CATh:

S, ., =MN.AA + MP . BB, + PN . CC,. Ilockomsky AA, = BB, = CC,,
0 8, = MP .- AA + PN - AA, + NM - AA, = (MP + PN + NM) - AA, =
= Pypy - AA,.

Caa3b MeX/ly MHOTOTPAHHUKAMUY, M3YUCHHBIMHU B 3TOM naparpade, nwmo-
CcTpUpyeT cxema, usobpaxénnas Ha pucynxe 16.12.

Puc. 16.12

Mpuame!
MpaMble NPU3AMBI

MHororpasH1HK

MNpamoyrons-
Hble napanne-
nenwnesb

MpasunbHble
NpU3amMel

*nJ

1. Y10 Ha3bIBAIOT MHOTOrPAHHUKOM?

2. Kakue rpaHn MHOrorpaHHMKa HasbiBaloT cocegHMMu?

3. Y10 HasbiBaT ABYrpaHHbIM YyrnoM MHororpaHHuka?

4. Kakon MHOrorpaHHUK Ha3blBaroT BbiNyKNbIM?

5. Y10 HasblBalOT NpU3MON?

6. YTO Ha3bIBaKOT BbICOTOW NPU3MbI?

7. Kakyo npu3my Ha3bIBalOT NPAMON? HAaKNOHHOWM?

8. Kakylo Npu3my HasblBalOT NpaBUIbHOW?

9. YTO Ha3bIBAKOT AMaroHanbHbIM CeYeHMeM NPUsMbI?
10. YTo Ha3sbIBAIOT NNOWaabio HOKOBOW NOBEPXHOCTU NPU3MBbI?
11. Yemy paeHa nnouwaab 60KOBOM NOBEPXHOCT NPAMOW MPU3MbI?
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-

' ™ YnpamHeHus

s}

16.1.

16.2.
16.3.
16.4.

16.5.

16.6

16.7.

16.8.

16.9.

Kakoe manmenblee KOIMIECTBO IPaHeil MOKeT UMeTh npuaMar CKOJIbKO
ata npusma umeet: 1) Bepumn; 2) pébep: 3) 6oxkoBbix pédep?

ITpusma nmeer 12 rpaneii. Kakoil MHOrOyroJbHUK JICKHAT B €€ OCHOBAHUM?
B kakoil npusme GOKOBbIC pEGpa MapaLIenbHbl ¢é BbICcOTE?

JloKaskuTe YyTBEPAKACHUE: CCIH JIBC COCCIHNC IPAHN TPU3MBI IICPIICHUKY-
JIIPHBI IIOCKOCTU €€ OCHOBAHUA, TO JAHHAA NPH3MA ABIACTCH TPAMOIL
Byzner nm jaHHOE YTBEpXKAEHUE BEPHO, €CM U3 ero GopMyIupOBKH HC-
KIIOUHTD CAOBO «COCEHHE»?

Bepuo m yreeprxacHue:

1) Bokosoe pedpo NPsSMOIT NPU3MBI MEPHCHIUKYISPHO MTIOO0I AHaroHaAIH
€€é OCHOBAHUA;

2) ecim Bce péGpA NMPHU3MBI PABHLL, TO OHA ABJISCTCH NPABUILHOM;

3) ecun Bce péGpa nPAMOIT IPU3MBI PABHBL, TO OHA ABJIACTCH NPABIILHOLL?
OcHopanueM NPAMONH HPHU3MbI ABIACTCA PABHOOOKAA TPAICIUA, OJUH U3
yriaos xkotopoit pasen 110° (puc. 16.13). Haiijiure AByrpaHHbIC YIJIBI IIPH
HOKOBBIX PEOBPAX IPU3MDI.

Joxaxure, uTo B 11060 NPpHU3ME KOIMYECTBO BEPHIMH ABIACTCH YETHBIM
YHMCIOM, d KOJIMYECTBO PEGEP — YMCIOM, KPATHBLIM 3.

Cropona 0CHOBaHUA NPABUILHOMN YETBIPEXYTOALHOI IPU3MBI paBHa 3 M,
a BbICOTA — “5\/6 cm. Halinure auarosaab npusmbl.

CropoHa OCHOBaHUA IPABMILHON TPEYTOJIbHON HPH3MbI paBHa b M, a Jua-
roHaib 60KOBoI rpanu — 13 cv. Hatiinre BoICOTY NPU3MBL

16.10. Touku D u E — cepennnnl pébep AC u BC cOOTBETCTBEHHO TPABHIIL-

noti npusmst ABCA,B,C, (puc. 16.14). [T1ockocts, npoxoasmas depes
npamyio DE u o6pasyiomas ¢ mwiockocteio ABC yron 30°, nepecekaer pe-
6po CC] B Touke F. Halijgure miomaas 00pAa30BABUIErOCH CCUCHHA TPU-
3MBI, €CIH CTOPOHA ¢¢ 0CHOBaHUA paBHA 12 cm.

Puc. 16.13 Puc. 16.14
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16.11. ‘I::pca auaroHans AC oCHOBaHUSA HPaBUIb- Puc. 16.15
HON HPH3MBDI ABCDAIBICIDI poBeAeHa
ILIOCKOCTh, 00pasylomas ¢ IJIOCKOCTBIO
ABC yron 45° u nepecexaomasn pebpo BB,
B Touke M (puc. 16.15). Haitiure mwiomann
06pa3zoBABIMIErocs CEUYCHUA NPU3MBI, €CIN
CTOpOHA ¢€ OCHOBAHUSA paBHa 8 cM.

16.12. Hafizute maonaib 60KOBOH IOBEPXHOCTH
OPAMO HNPU3MbI, BBICOTA KOTOPOI paBHA
6 cM, a OCHOBaHMEM SABIACTCH MAPALICIO-
rpaMm CO CTOPOHAMH 2 ¢M U 3 cM.

16.13. HaiiauTe CTOPOHY OCHOBAHHUA NPABIILHOH CEMUYrOJbLHOH IIPU3MBI,
BpIicOTa KOTOpoi pasHa 10 cm, a mromajgs GOKOBOH NOBEPXHOCTH —
4920 cm?

16.14. Haligure miomaab NOJHOH MOBEPXHOCTH HPABHILHOH YETBIPEXYTOIb-
HOH NPH3MBI, CTOPOHA OCHOBAHHA KOTOPOH paBHA d, d BBICOTA PaBb-
na H.

16.15. Haijiure miomais MOJHONH MOBEPXHOCTH NPABUILHONH TPEYroabHOMN
MPHU3MbI, CTOPOHA OCHOBAHUs KOTOPOM paBHA d, a BhIcoTa paBHa f1.
16.16. Yroa mexay OGOKOBBIM PebpPOM M IUVIOCKOCTBIO OCHOBAHUA HAKIOHHOIM
npuaMsl pased 30°, BpicoTa npuamsl pasHa 10 cm. Halignre 6okoBoe pe-

6pO NPHU3MBL.

16.17. B HAaK/IOHHON YETBIPEXYTONBLHOH NPH3ME HPOBEACHO CEUCHUE, EPEeCeKa-
omee Bce GOKOBbIC pEGPA NPU3MBLI M NepneHaAuKyaspHoe uMm. Haiigure
m1omasb HOKOBOI NOBEPXHOCTH ITPU3MBI, €CAH JAHHOE CCUCHUE ABIACTCA

oMBOM €O cTOPOHOH B cM, a BoKOoBOe pedpo MPHU3MbI PABHO 8 CM.

pom6 P 5 6 Gpo 1p pasHo 8

16.18. B HaKJIOHHOH TPEYrOABHON NPU3ME HPOBEACHO CCUCHUE, IIEPECCKAIONCE
Bce GokoBpIe PEGpa npusMsbl 1 neprneHaukyIsproe uM. Haitnure 6okoBoe

eOpo NPHU3MDBI, €CJAM JAHHOE CCUYCHHE ABIACTCH IPSAMOYIOJLHBIM Tpe-
0 3 s > (

VIOJILHUKOM ¢ KateTamu 9 cm 1 12 cM, a nromaas 60KOBOH IOBEPXHOCTH
NpU3MbI papHa 288 cm?.

16.19. CropoHa OCHOBAHMA NPABUIBHOH YETLIPEXYTONLHON MPHU3Mbl PABHA d,
4 YTOJl MEKAY AHATOHANBIO HIPU3MBI M GOKOBOI IPAHBIO PaBeH 30°. Haiign-
Te: 1) BBICOTY NPU3MBL; 2) VIO MEKAY AMArOHAIBIO IPU3MBI U ILTOCKOCTBIO
OCHOBAHUS.

16.20. Hajigure auaroHaIu NPaBILHOH IIECTHYTOABHOH HPHU3MBI, KOKI0€ pe-
6po KOTOPOH PaBHO d.

16.21. OcnHoBaHMe NPAMON HNPHU3MBI — POMO CO CTOPOHOH @ M OCTPBIM YIJIOM O
Bénpmas guaroHans IpuU3Mbl O6PA3YET ¢ IIOCKOCTBIO OCHOBAHUA YTOI B.
HaiignTe quaroHain npusMbl.
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16.22. OcHoBanueM NpsAMOM NPU3MBL, JHArOHAIX KOoTOpou pasubl 10 cm n
16 cm, apnaerca pom6. Haijiure cTOpOHY OCHOBAHUA ITPU3MBI, €Cau e
BBICOTA paBHA 4 CM.

16.23. Ilpamoyroabusiii tpeyroasuuk ABC (LACB = 90°) asnasercs ocHOBaHM-
em npavoit npusmer ABCA B, C,. Yepes npamyio CC| nposejeHa mio-
CKOCTD, NEpHeHAUKYIIpHas npamoin AB n nepecekaiomas pebpo AB B
rouke D. Haijgnre miomagb HOJAYMUBOICTOCH CEYCHHS [NPHU3MbIL, €CIH
AD =18 cm, BD = 2 cM, a BbICOTA IPU3MbBI PaBHA 8 CM.

16.24. TlpsamoyroasHblit TpeyroasHuk ABC (LACB = 90°) sBaseTcs OCHOBAHU-
em npsamoit npusmst ABCA B C,, orpesok CM — Meuana TpeyroabHu-
ka ABC. Bricora OpU3Mbl paBHA TUNOTeHy3e e¢ ocHosanuga. Hailinure
IUIOA/(b CEUEHUSE TPUBMBI IIOCKOCTBIO, Npoxosamieii uepes npamoie CC|
u CM, ecin AC = 30 em, BC = 40 cm.

16.25. Kaxnoe pebpo npasunsuoit npusmst ABCA B C| pasuo a. Haitaure:
1) mromaas cevenus npusmbl, npoxoasmero uepes rouku A, Bu C;

2) yrom mMexy IIOCKOCTBIO JAHHOTO CEYCHHUA M IUIOCKOCTBIO OCHOBAHMS
IPH3MBL.

16.26. IIpsamoyroasubiii Tpeyroasuuk ABC (LACB = 90°) asnsiercst ocHOBaHH-
em npamoit npuamer ABCA B, C|. ITlrockocTs, npoxoasamas uepes mnps-
myio AC, 06pasyer ¢ II0CKOCTbIO OCHOBAHHSA MPU3MbI VIO B U mepeceka-
et pebpo BB, B rouke D. Haijure miomans 00pasoBaBIIerocs CCUCHUs,
ecm ZBAC = o, BD = a.

16.27. OcHOBaHHEM NPAMONH IIPH3MBI ABIACTCH PoMO € OCTPBIM YIIOM O,
60nbmAas AUArOHAIL poMba paBHA d. Hepes MEHBIIYIO IHATOHANL HUMKHE-
IO OCHOBAHMA M BEPUIMHY OCTPOrO yIJa BEPXHETO OCHOBAHUS HPOBEIH
IUIOCKOCTL, OGPA3yIoIyI0 € ILIOCKOCTBI) HUKHETO OCHOBAHUSA IPH3MbI
yroa . Haiigure:

1) BbICOTY NpU3MBL;
2) mromaas 06PAZOBABIICTOCH CCYCHUA TPU3MBI.

16.28. Cropona OCHOBAHUS PABMILHOI IPU3MbI letC'Alf_?]C1 paBHa 2 cMm, a
Gokosoe pedbpo — 6 cm. Jluaronanu 6oxosoit rpanu AA, B, B nepecexaior-
ca B Touke D. Haitgure yroa mexay npsamoit CD n mnockocteio ABC.

16.29. Cropona ocHoBannsa npasuabaoil npusmst ABCDA B, C\D, pasua 1 cm,
a GokoBoe pedbpo — J5 em. Juaronam 6oxopoit rpann CC,D,D nepeceka-
1ores B rouke M. Haiure yron mexy npsamoiit AM u nnockoctsio ABC.

16.30. CropoHbI OCHOBAHUS OPAMOI TPEYTOALHOH NPU3Mbl PaBHBLI 5 cM, 12 cum
u 13 cm, a mnomaan noanoi nosepxuocrn — 270 cm?. Haitnure BBICOTY
IPH3MBL.

16.31. TLromaas GOKOBOIH MOBEPXHOCTH HPABMILHOH UYETBIPEXYrOJILHOH MPH-
3MbI pasHa 96 cM?, a Iomaab NoIHoH nosepxHocru — 128 em?. Hatiqure
BLICOTY HPHU3MEL
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16.32. Brrancaure naomaab MOAHONR HOBEPXHOCTH HPABHIBHOH YETBIPEXYTOIb-
HOIT DPUBMDI, JUATOHAIL KOTOPOIT paBHa 12 ¢M M HAKIOHEHA K ITOCKOCTH
ocHoBanus oy yraom 30°.

16.33. [lromaan AHArOHAIBHOTO CCUYECHHA MPABUIBHOH YeTBIPEXYTOJbHOH IpH-
3MbI pasHa .. Yemy paBHa 1wromas 60KOBON MOBEPXHOCTH TPU3MbI?

16.34. JlnaroHaab NpaBUIbLHON YeThIPEXYTOMLHON NPU3MBbL paBHA b €M, a AHaro-
Haab 60KoBOH rpanu — 4 oM. Haliinre miomaab DoIHON MOBEPXHOCTH
HPHU3MBL

16.35. Ocuosauunem npsamoit npuamst ABCDA B C D, ssasercs pasHoOOKast
tpanenus ABCD, ocnopanus koropoit BC n AD cooTBeTCTBEHHO pas-
Hel 11 cm 1 21 cm, a Gokosasa ctopona — 13 em. ILromaas AHAroHAIEHOTO
CEUEeHHA MpU3Mbl pasHa 180 cMm?. Haiiqure:

1) mromann GOKOBOI MOBEPXHOCTH MPU3MDI;
2) maomaabL ceUEHUs TPU3MBIL, IPOXOAAIEro Yepes pédpa AD u B, C|.

16.36. Jlnaronanb 60KOBOH IpaHU NPABHILHON HICCTHYTOJBHOH IPU3Mb] PABHA
10 cm, a nnomaas 60k0BOI noBepxHOCTH — 238 cvm”. Haiinure CTOPOHY OC-
HOBAHHUA M BBICOTY PHU3MBL

16.37. [Tnockocru rpaneit AA B Bu AA C, Craxnonnoii npusmet ABCA B C|
nepnenaukyapuant, AA, =9 cm. Paccroanue mexay npambiiun AA, u BB,
paBHoO 8 cMm, a mexay npambimu AA, u CC, — 15 em. Haiiaure nnomans 60-
KOBOII IIOBEPXHOCTH MPH3MBL.

16.38. JIpyrpasHblii yroJ1 Npu OIHOM U3 GOKOBBIX pEGEp HAKIOHHON TPEYTroabHOH
NPU3MBI PaBeH 120°. PaccrosHHE OT JAHHOTO pebpa 10 0AHOTO M3 OCTANDL-
HBLIX HOKOBBIX pébep pasHo 16 cm, a go apyroro — 14 em. Hafiqure 6oxoBoe
Ppedpo npU3MbI, ecaH wIomas €€ 60K0BOI nosepxHocTH pasaa 840 oM.

R

16.39. Bricora npaswisHoii npusmbl ABCA B C| pasaa 6 cm. Toukn D u E —
cepeaunnt pédep A, C; u B C, coorsercrBenno. I10cKocTh, KOTOpas
npoxoauT uepes npsambie AB u DE, o6paayer yron 60° ¢ miockocreio ABC.
Haiigure nmaomanb ceueHUA TPU3MbI 3TOU MIOCKOCTBIO.

16.40. CropoHa OCHOBAaHHS NPABUJALHOH YETHIPEXYTOILHOM TMPH3MBI PaBHA
4:\/5 €M, a BbICOTA Npu3Mbl — 6 cm. Hepes quaroHaib OCHOBAHUS TPOBEAE-
HO CCUCHUC NPU3MBI, NAPALICABHOC JUATOHAIM npuaMel. Hadfinure mro-
A/ CCUCHMA.

16.41. BoicoTa NpaBMILHON YETLIPEXYTOALHON MPU3MBI PaBHA h B JABYX COCEJ:-
HUX GOKOBBIX IPAHIX NPOBEACHDL] ABE AUATOHAIM, UMEOmMMUe ofmuil Ko-
Hen. Haliqure miomans ceueHus, TPOXOJAIICTO YePes3 JaHHBIC JHATOHA-
JIM, €CM YTOJ MEXKY HUMU PaBeH O.

16.42. BoicoTa npaBWILHOH TPEYTOJALHOMN NPU3Mbl PABHA h. Yron MEJTY JHATO-
HAIAMM JIBYX OOKOBBIX I'PAHCH, HMCIONHMM obmuii KoHel, pasen o. Haii-
JUTE IUIOMAAb CCUCHHA, MPOXOJALICTO Y€PE3 JAHHBIC JHArOHAIN.
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16.43. Kaxpoe pedpo HakaoHHOM npusmel ABCA, B C, pasao a. Pedbpo AA,
obpasyer ¢ kaxpiM u3 pébep AB u AC yron, pasabii 45°.
1) Joxamure, uro AA, 1 BC.
2) Haitaure mromanb 60KOBOH HOBEPXHOCTH HPHAMBL.

16.44. Kaxoe pebpo HakaonHoi npusmsl ABCA B, C, pasro a, npoekuueii
toukn A, Ha wiockocts ABC apnserca nentp rpeyronsuuka ABC.
1) Jokaxure, uto rpans BB, C,C apaseTca NpaMOyroIbHUKOM.
2) Haiijanre maomab 60KOBOMH NOBEPXHOCTH IPU3MBL.

3 N

16.45. Ocuosauuem npusmsl ABCA B C| sisisgercs paBHOGEIPEHHDII MTPAMO-
yroasHbIil TpeyroabHuk ABC (LACB = 90°), 60KOBbI€ TPAHH NPU3MbBI —
kBaiparsl. Haiigure yron mexy npsmeimu AC, u CB,.

A ;
€0 YnpamHeHus ans noBropeHMa

16.46. Yepes Touky mepecedeHud auaroHanei napasienorpamma ABCD npo-
BeJeHA IpsiMast, nepecexaomas croponst BC u AD B Toukax E n F coot-
BeTcTBeHHO. Jlokaxkure, 9to derbipéxyronpuuk BEDF — napamreno-
TPAMM.

16.47. Bonbmas quaroHaIbL poMo6a paBHa d, a ero ocTpolii yroa pases o. Haii-
aute: 1) cropony pom6a; 2) MEHBIIYIO AMATOHATL poMOa; 3) Iomais poM-
6a; 4) paauyc OKpYKHOCTH, BIMCAHHOH B pOMO.

§ 17. Napannenenunen
f N,
& onpegeneune N

I'Iapannenenunenom Ha3bIBAKOT NMPU3MYy, OCHOBaHUA KOTO-
poﬁ ABNAKTCA NapannenorpaMmmamm.

s y & P s i g
Ha pucynke 17.1 nsobpaxkén napauiene Puc. 17.1
nmunex ABCDA B C D,.
Jio6ast rpaHb HapaLIeIeTnIe a aBIseTCs B, £
HAPALIETIOrPAMMOM. ”
P P A,
JBe HecoceaHMe TpaH Napajulelenunesaa
HA3LIBAIOT MPOTHBOJIEKAIMMH TPaHAMH IIa-

oy

pamrerenunexa. Hanpumep, na pucynke 17.1
rpauu AA BB u DD, C,C ssisnorcs npoTuso- & D
JICIKAIFIMH, -

[Mockoabky AAl I DDI I/_'IAIB] | DICI (em. puc. 17.1), To o npu3Haxy ma-
paienbHocT mwockocreit AA B, I DD, C|. Paccysias aHAIOTUYHO, MOKHO
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JI0Ka3aTh, 4TO A100ble dee npomusonecawjie zpanu napaiierenuneda ie-
AHcam 6 napaiiesbiblx nI0CKOCIMAX.

[Tapannenenunes Ha3pIBAIOT MPAMBIM, €CJIH €ro HOKOBbIC pédpa nepreH-
JUKYJIAPHBI ILIOCKOCTH OCHOBAHMA. Y NPAMOr0 Napa/UICACIUIIC]A BCEe DOKOBbBIC
I'PAHU ABJIAIOTCH NPAMOYTOIbHHKAMH, A OCHOBAHMSA — NAPAJLICIOIPAMMAMH.

IIpsMoii napaiiescnnIe/] Ha3bIBAIOT NPAMOYTOJIBHBIM, CCJIM €TI0 OCHOBA-
HUSMH SIBISIOTCSH IIPSMOYTOJIBHUKH.

Ha pucynke 17.2 M306paKEH  NpsaAMo-
yroipublit napavienenunes ABCDA,B,C D,.

Bee rpaHM mpsiMOYTOJILHOTO HapaUIene- B, C
HUIIEAA SBIIOTCA TPAMOYTOJILHUKAMIU. A,

Puc. 17.2

[TpaBuibHas 4eTBHIPEXYrOAbHAS HPU3MA
ABIACTCH YACTHBIM BHJIOM HPAMOYTOALHOTO IT1a-
paLIenenunea. -

Junspl Tpéx péGep NpsAMOYroJbHOTO IMa- A D
paLICCIINIIC/d, BBIXOJANMX U3 OJHOM BEPIIN-
HbI, HA3BIBAIT H3MEPEHHAMH IPIMOYTroAbHOro napawuierenunesa. Ha pucyn-
ke 17.2 puubl pédep AB, AD n AA| ABAAIOTCA N3MEPEHUAMH TPAMOYTOTLHO-
ro napamenenuneia ABCDA B, C\D.,.

[TpaMoyroapHblil MapajUleIeIe]] HA3bIBAIOT KyGoM, eciIn ero Mamepe-
HUs paBHBL Bee rpann xyba sSIBASIOTCH KBAAPATAMU.

CBA3b MEKY NAPALICICTUNCAAME ¥ UX YaCTHBIMH BHJIAMU HJLTIOCTPUPY-
eT cxema, u300paKEHHAA Ha PUCYHKE 17.3.

Puc. 17.3

Mapannenenunes

MpaAmMbie napannenenunes

MpsaMoyronsHele
napannenenuness

MpaBunbHblie
HEeTbIPEXYroNbHbLIE NPU3MbI @

PaCCI\'I()TpPIM HCK(}T()prC CBOMCTBA napaﬂ.ﬂcncnunega.

N,

[
(EJ Teopema 17.1 N
[AunaroHanu napannenenunena nepeceKalTcA B 0AHON TOUYKe
U AENATCA 3TOM TOYKOW nononam.
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HoKa3zaTenbCcTBO

Pacemorpum  pauaronansuoe ceuenne AA C,C  napamrenenunesa
ABCDA,B,C D, (puc. 17.4). B mapamwtenorpamme AA,C,C nposeaém marona-
m AC; n A|C. 3T 0TPe3KH TAKKe ABAAIOTCH IMATOHAISMH JTAHHOTO Mapasiie-
aennnega. Iyers nposeaénnpie guaronam nepecekaiores B touke 0. 3ra Tou-
Ka SBJIACTCA CCPEAHHOM Kaxaoi na auaronaneit AC, u A, C.

Hokaem, 9To Touka O TaKKe ABIACTCH CEPEAMHON KAKION U3 JBYX JAPY-
rux guaronaicit BD v B\ D nannoro mapanienenune/a.

Pacemorpum gersipéxyronsauk AB,C,D (puc. 17.5). On ssaaercs napai-
JACJTOTPAMMOM  (JIOKAKUTE 3TO CAMOCTOSITENbHO) ¢ anaroHatsmu AC, u B\ D.
Torga rouka O sBnseTcs cepennnoii otpeska B D.

PacemoTpes auaronanbaoe cevenue BB D\ D, aHanOTHYHO MOXKHO JIOKa-
3aTh, uTo Touka O ABasieTcs cepenHoit auaronam BD|. <

N,

(i_‘; Cnegcrene L
Touka nepece4yeHun guaroHanei napannenenunega saBnaer-
CA ero yeHTpomM CMMMeTpPHH.

,Z[()KH.}KI/{TC aToO CJCACTBHC CaMOCTOATC/IABHO.

A,

| ft_’} Teopema 17.2 _
Keaapar nio6oi guaroHanu nNpaAMoOyrofibHOro napannenenu-
neja paBeH cCymMme KBajpatoB ero MuamepeHui.

.CI,O KazaTenbLCTBO
Pacemorpum  puaronans AC, nOpsaMoyrosbHOTO Hapalielenureia
P A i HP Y P A

ABCDA B,C D, (puc. 17.6). loxaxem, uro AC} = AB* + AD* + AA}.

Puc. 17.4 Puc. 17.5 Puc. 17.6
71 Ll
Pl
AJ | Bl
s 1
s H
A —_—t
/ -"’-" \\\
A = B

[Mockoasky Tpeyroasunk ABC npamoyrompueti (ZABC = 907), To moxuo
sanucats: AC* = AB? + BC?. Tak xak BC = AD, to
AC?= AB? + AD. (1)
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JaHHBI Hapa/UIeICITNIIE]] ABISICTCS HPAMOYTOJIBHBIM, tosToMy C, C L ABC.

Cneposarensuo, tpeyronsauk ACC, npamoyrompubiii (LACC, = 90°). Torga
AC? = AC? + CC}. Nockonexy CC, = AA|, To AC} = AC? + AA?. Yunreisas
pasercrso (1), moxuo samucare: ACY = AB* + AD* + AA?.

,I[J'I A OCTANLHBIX TP(.EX AN aroHajacH JAOKA3aTe/NbCTEd AHAUIOTHYHbIC, <4

? 1. Y1o HasbiBalOT Napannenenunenom?
2. Kakwve rpaHy napannenenunega Ha3biBalOT NPOTMBONEXALWMMN?
3. Kakoli napannenenuneps HasblBaOT NPAMbIM?
4. Kakoi napannenenuneg HasblBalOT NPAMOYTrofbHbIM?
5. Y10 Ha3bIBAIOT U3MEPEHMAMM NPAMOYroNbHOro napannenenunena?
6. Kakvm csoncTBom obnapatoT guaroHanu napannenenvnepa?
7. ChopmynupyinTe Teopemy O KBajpaTe AuUaroHany npsamoyronbHoro na-
pannenenunepa.
P
3 YnpaxHenus ¥
o\

17.1. MOXHO /I CYUTATh BCPHBIM TaKOC onpeaeneHne kydba: «Kybom HazbipaloT
NPABIUIBHYIO YeTBIPEXYTONLHYIO IPU3MY, BBICOTA KOTOPOH PABHA CTOPOHE
OCHOBAHHS» !

17.2. JloxkaxuTe, 4To B OPAMOM HapalleJenuiese mioCKoCTh JUArOHAILHOTO
CEYCHHS MEePHEHANKYISPHA IUIOCKOCTH OCHOBAHUS.

17.3. CTopoHBI OCHOBAHUA NMPAMOYTOJBHOTO HNAPAUICJCHUIEIA PABHBI b €M 1
12 em, a quaroHanh DapaleSenunesa 06pasyeT ¢ MIOCKOCTLIO OCHOBAHMA
yroa 60°. Haiigure BpICOTY mapaiieaenuie/ia.

17.4. CTopoHbl OCHOBAHMS HPSMOYIOJILHOIO IMAPALICACINIICAA PABHBI 7 CM U
24 cM, a Beicota — 4 cvm. Halijgure miaomagb AHaroHAIBHOTO CCYCHMA ITa-
paLIeaeHIeaa.

17.5. Jlan NPsSMOYTOJbHBIN Hmapajaepenuie] Puc. 17.7
ABCDAB,C\D, (puc. 17.7), AB = 5 oM,

AD =T cm, AA, = 12 cm. Haiiaure yron mexay: B, G,
1) npamoit DC, u nnockocrsio BCC; A, D,
2) npamoit BD u miockoctsio ABB,. i‘\\

17.6. lan NPAMOYrOJbLHBIN napajienenuie] j :\‘“ My,
ABCDA B ,C/ D, (puc. 17.7), AB = 5 cm, et i
AD =7 enm, AA | =12 em. Haiigure yroa mexuy: A D
1) npamoit DC| u nnockocrsio A B, C,;

2) npamoit B D u nnockocreio ABC.
17.7. Haiigure guaroHanb OpAMOYTOJILHOTO MAPAUICACIHIICAA, N3MECPCHUS KO-

Toporo pasHbl 2 cM, 3 cvm 1 6 cm.
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17.8. Haynpure naMepeHns NpaMoyroabLHOro napauicJenuieaa, eciu OHU OTHO-
carcsa xak 1 : 2 1 2, a gparoHans mapamtenenuneaa passa 6 cm.

17.9. Pe6po kyba pasuo a. Yemy pasua juaroHatn Kyba?

17.10. Inomane nosepxHocTH Kyda pasHa 216 cy’. Haligure nmnomaan ero gua-
TOHAJTbHOTO CCUYCHUA.

00 \

17.11. V3 geTnIpéx paBHBIX KyOOB, peOpo KOTOPBIX paBHO 1 €M, COCTABIIN NIPS-
MOYrOJbLHBIM napaatenenuneg. Yemy papHa miomaib NOJHOH HOBEPXHO-
CTH 3TOTO HAPALICICIUTICIA?

17.12. OcuHoBanue NpaMoro HapaLlejJenunesa — poM6é ¢ OCTPLIM YIJIOM O M
MEHBIIEH JMArOHANBI0 d. BOMbIIas JHAroHaIb MapaLIe/Ieunesa odbpasy-
€T ¢ IWIOCKOCTRI0 ocHOBaHusA yroa . Haitnre miomags 60K0Boil noBepx-
HOCTH HAPaJUTCTCITHIICA.

17.13. OcHoBanne ONpAMOro HAPALICACIHIEAd — POMO cO CTOPOHOH 6 cM u
yriom 60°. Menpmas AuaroHats mapauieIenuneja papHa 60abIIein Juaro-
Ha/M ero ocHosanuda. Haiignre miomank 60K0BOH NOBEPXHOCTH NAapasLIe:-
JICTIHITEA.

17.14. CtopoHbI OCHOBAHUA IPAMOTO HAPALICICIINIICIA PABHDI Q\E cM 1 4 eM,
4 OJMH M3 YIJIOB OCHOBaHHA paBeH 45°. Bombias JuaroHaIb mapasuiesenn-
neqa pasHa 7 ey, Haligure nmaomans 60KOBOH NOBEPXHOCTHU NApaiie/Ien-
nea.

17.1%5. Crup()HbI OCHOBAHHS [IPAMOTO HAPAUICICTUIIE A PABHDI 2cmu 2\.@ CM,
4 OIMH U3 YIJIOB OCHOBAHHA PABEH 30°. ILtomaas AUArOHAILHOIO CeYCHUS
HNAPAIICACTHICA, TPOXOAAMETO YEPEs MEHLIYIO JHATOHANTL OCHOBAHUS,
pasHa 8 cM?. Halymure mwromanb moaHoM MOBEPXHOCTH TaPALIC/ICITHIICIA.

17.16. /lnaronann rpaHed NPAMOYTOABHOIO Hapauleaenuneja pasasr 11 cm,
19 em m 20 em. Haljgure quaroHans mapasieiernune/a.

17.17. JunaroHasb IPAMOYTOJABHOIO NAPALIEICIIHICAA HOMbIIE €ro H3MEPECHHH
COOTBETCTBCHHO Ha 9 cM, Ha 8 cM n Ha b cm. Haiiqure guaronann mapan-
JICJICTIHIICIA.

17.18. JlokaxkuTe, 9TO €CIM JUHATOHAIN MPAMOrO HNaPAIICICHUIICA PABHDL, TO
JAHHBIH IMAPAUICICIIUIIC], ABASCTCH MPAMOYTOJIBHBIM.

17.19. Ocuosanuem npsamoro napautenenuneaa ABCDA B,C D, sasisercs
pomé ABCD co croponoii 6 cm, ZBAD = 45°. Yepea npamyio AD u Bep-
muny B, nposeaena miockocTsb, 06pasyomas ¢ miockocteio ABCyron 60°.
Haitgure:

1) bokosoe pebpo napamienennne/a;
2) maomaab ceueHUs Napaienenunesa wiockocrsio AB D.

17.20. Ocnosannem npamoro napauienenuneaa ABCDA B, C\ D, ssisercs ma-
pannenorpamm ABCD, AD =8 cm, ZBAD = 30°. Yron Mexy mI0CKOCTS-
mu ABC u A, CD pasen 45°. Haiijure 6oxkosoe peGpo napaieaenunea.
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2 17.21. /lnaroHanb NPAMOYTOJABHOTO Napa/LICICIHIC A PABHA dn obpasyeT ¢
IUIOCKOCTBIO OCHOBAHMS YTOJI O, 4 ¢ OAHOH 13 GOKOBBIX rpaHeit — yroi P.
Haiigure miomaab 60KOBON NOBEPXHOCTH MAPALICICIIMIICA.

17.22. OpgHa u3 CTOPOH OCHOBAHHS HPAMOYTOJIBLHOTO MAPALTCICIHICHA PAB-
Ha a. JUaroHaas mapajuleIenuiesa o6pasyeT ¢ IVIOCKOCTBIO OCHOBAHHSA
Yroia ¢, a C JaHHOH CTOPOHON OCHOBAHUA — YTOJI B. Haitqure mwomaab 6o-
KOBOM IOBEPXHOCTU NAPALIEICITHIICA.

17.23. OcHoBaHMEeM OPAMOro Napaule/cnuIe]a ABIAeTCa poMb, a IUIOmAaH
JUATOHAILHBIX CEYCHUI PABHDI Sl M 5,2. Haiigure mioma b BOKOBOH mo-
BEPXHOCTH MAPALICTICTIAIICA.

17.24. OcHOBAaHHEM NPAMOTO MAPALICACHHIICAA ABIACTCA POMO, ILIOmMAAL KO-
Toporo passa S. ILtomaan AuaroHaIbHRIX CCYCHUH PABHDI S] H SQ. Hait-
Aute 6oKoBOe peGpo mapaLIcaenuneia.

17.25. Yepes auaronans BD ocnosanus ABCD u epmuny C| npaMoro mapai-
nenenunena ABCDA B,C D, nposeieHa mIocKOCTb, 06pasylomas yron
30” ¢ mnockocTo ocHOBaHKMA. HalianTe miomaab GOKOBOH MOBEPXHOCTH
mapatenenunesa, eci BC =8 cm, CD =4 cm, ZBCD = 60°.

17.26. Ocuosaune ABCD napamtenenunena ABCDA,B,C D, snasercs Ksa-
Apatom. Bepmuna A pasnoyganena ot Bcex pepmus ocHosanus ABCD.
Haiiqure BRICOTY Napa/uieenuIesa, €cId CTOPOHA OCHOBAHUSA PABHA
8 cM, a 6oxosoe pedbpo mapamwrenrenunesa — 6 cm.

17.27. Ocnosanne ABCD naxnonnoro napawterenunega ABCDA B, C D, as-
JISETCA KBAAPATOM, a tiockocty rpaneit AA BB u CC,D,D nepnenauxy-
JISIPHBI IIOCKOCTH ocHoBanua. Haiiaure mnomane rpann AA D\ D, ecnu
Kaskgoe pebpo napasuieaennneaa pasHo 8 cm.

A >
) YnpamHeHus ans NoBTOpeHUN p
17.28. B rpeyronbuuke ABC ussecrno, uto AC=BC, AB = 2\@ cM, ZBAC=30°,
oTtpesok AD — 6uccexkrpuca tpeyronsuuka ABC. Haijiure orpesok AD.
17.29. OcHoBaHue paBHOGEAPEHHOTO TPEYroabHHKA paBHO 20 cm, a 6okoBas
cropona — 30 cm. Haiiiure 61CCeKTPUCY TPEYTOJBHHKA, TPOBEACHHYIO U3
BEPHIMHBI YIJIA IPU OCHOBAHHM.
§ 18. NMupamupa
' @ oOnpeaenenne \

MHororpaHHuK, ofHa rpaHb KOTOpPOro — #H-yronbHHMK, a
ocTajibHblie rpaHu — TPEeYyrolibHUKKH, HMelolre oGLyIo Bep-
LUMHY, HA3bIBAIOT 1-YroJibHOH NUpamMmuaon (pyc. 18.1).
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Hal’[()l\'IHI/Il\fI, 1o TpC)’TUJ’ILHHKH, HMEH)-

Puc. 18.1

mue OBMYI0 BEPUIMHY, HA3LIBAIOT GOKOBBIMU
rPpaHAMH MUPAMM/LI, 4 caMy OBIIYIO BEPHIMHY — BepuwuHa
BEPIIMHOH IHPAaMH/DLL; H-YTOJIBHHK, O KOTOPOM 0%03 nupamuasl
FOBOPUTCH B ONPEACACHNH, HA3bIBAIOT OCHOBA- %°+36Q°
HHUEM MUPAMWJIBL; €TI0 CTOPOHBI — PEOPAMM OC- °© N Aﬁc}’_
HOBAHUA IIMPAMUILL, PEGpa, HE NPUHALICHKA- '%S«%ﬁ)
HIIE OCHOBAHUIO, HA3LIBAIOT BOKOBBIMM pEGpa- g
MM mupaMuel (puc. 18.1).

BeicoTolf mHpaMHABLI HA3LIBAIOT HEp- ® P o
HIEHAMKYIAP, OINYNIEHHLI M3 BEPHIMHBI MUPa- AL - ‘E’da;a“>~
MM/IBI HA IUIOCKOCTL ocHOBauusA (puc. 18.2). <

PaceMOTpUM BBIYKIVIO A-YTOIBHYIO IH-
pamugy (1 > 3). Cevenne mupamMuib! IIOCKOCTDIO, IIPOXOJAIICH Yepes ABa DOKO-
BLIX pebpa, HE NPMHAUICKAIINX OJHON I'PAHM, HEPECEKAET IIOCKOCTh OCHOBA-
HHA NUPaMupl o guaroHamn (puc. 18.3). Takoe cedeHune HasLlBAlOT AHAro-
HAJITbHBIM Ce€9€HHEM IMHPaMH/DIL.

Puc. 18.3

,Z[I/IH.F()H}.LHLHLIM CCUHCHHCM HHpaMH,J],Ll ABJIACTCH TpC}-'TUJ'IbHHK.

b
Onpepenexnume ™

I'Iupamuny Ha3blBalOT I'IpaBI'lJ'leOﬁ, ecnu eé OCHOBaHWe —
npaBUNAbHbIA MHOMOYro/ibHHK U OCHOBaHUe BbICOTbl NUpPaMHU-
Abl ABNAAETCA UEHTPOM 3TOr0 MHOroyroJibHMKa.

Ha pucynke 18.4 usoGpakena npasuibHas Tpe-
yroabHas nupamuga DABC ¢ ocnosannem ABC.
Tpeyromsnuk ABC ssnsercs papHocroposHum. ITpo-

Puc. 18.4

D

exnueit sepmmant D na miaockocrs ABC apnsercs
LEHTP 3TOro Tpeyroapuuka — Touka 0.

Yrobur Haiitn uzobpaxenne touku O, HajLo0
HOCTPOUTL TOUKY nepecedcnus meauman AM, BN n

CK rpeyroasauka ABC.
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Ha pucynke 18.5 nsobpaxena npasmwibHas | Puc. 18.5
yerpipéxyronpnas nupammia EABCD. Yerpipéx- |
yroapuuk ABCD apnsierca ksajparom, Touka O —
ero ueHtp, orpesok £0 — BblicoTa NMPAMUABL
[TockonbKy HEeHTp KBagpaTa COBHAJACT € TOYKOU
HIEPECEUCHUS €TI0 AHArOHAIeH, TO MOKHO CIeaTh
TAKOH BBIBOJ: MPOCKIMEH BEPIINHBI IPABUILHOMN
HCTBIPEXYTONBHON MHPAMMIBLI Ha ILIOCKOCTB OC-
HOBAHMS SBJSICTCS TOUKA MEPECEUCHMs THATOHA-
Jeil KkBajpara, ABIFIONIETOCH OCHOBAHUEM IHPa-
MH/[BI.

[TpaBuabLHYIO TPEYrOALHYIO IUPAMUJLY, ¥ KOTOPOi Bee pé6bpa paBHbI, HA3DI-

BAIOT MPAaBHILHBIM TETPa3POM.

OTMeTHM HEKOTOPBIC CBOHCTBA npaanﬂbmm U PAMU/IDL.

Bee boxoevie pébpa npasunvinoi nupamudol pasuvi, éce 60KoBbvLe
Zpanu nPasuUIbHOU NUPAMUOLL — pasHble PasHobedpeible mpeyzoabHUKU
(MOKaKUTE 3TO CAMOCTOATENALHO).

AnodeMoil NnpaBUIbHONH NMHPaMHABI HA3LIBAIOT BLICOTY GOKOBOM IpaHu,
HPOBEAEHHYIO U3 BEPUIMHDI ITMPAMH/DI.

Ha pucynke 18.4 nposenén orpesok DM, rne M — cepenuna pedpa BC.
[Mockonbky TpeyroasHuk BCD — paBHoGeapenHbiil ¢ ocHoBanueM BC, To orpe-
3ok DM — ero Bricora. Cneposatensno, orpezok DM — anogema npaBuibHOM
TpeyroabHod nupamuast DABC.

Ha pucynxe 18.5 ()TpC'i()K EK, rae Touka K — cepepuna pebpa DC, sipna-
ercst anopemoii nmpaBuIbLHOMN tlarmpcxyr(mbﬂ(m nupamuant EABCD.

Bcee anoghemovr npasuaviion nupamudst pasist (JOKAGKATE 3TO CAMOCTO-
ATEJNBLHO).

ITnomaaeio GOKOBOH NOBEPXHOCTH MHPAMH/BI HA3LIBAIOT CYMMY ILIOIA-
Jeil Beex e€ DOKOBBIX TpaHcei

OueBMIHO, YTO BBIIOJHICTCH CACAVIOUICE PABCHCTBO!

Do S‘ﬁmc oci’
oy — TUIOIIAMIB MOBEPXHOCTH MUPAMILI (€€ TOBOPAT: IUIOMA/L HOTHOH
MOBEPXHOCTH MHUPAMM/B), S, — IIOmMaAb 60KOBO HOBEPXHOCTH MUPAMUBI,

S'm_“ — IMomaabL OCHOBAHMSA HIHPAMH/bI.

rae S

& Teopema 18.1
Mnowaas G0KOBOW MOBEPXHOCTU MPaABUNLHOW MUpaMUAbI
paBHa NoNOBMHE NpPoM3BefeHUn nepumeTpa eé OCHOBaHUA
u anodembl.
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HJoKasaTenbcTBO
Paccmorpnm l'[pi:lBI-!.:"IbH}"'IU H-}JT‘()JIIJH}’T() l'l.ldpi:lMI»lJ_I}’ C p(;‘ﬁp()M OCHOBAHMS,

paBHLIM @, u anodemMoii, paBHOH d. Torma nnomanb GOKOBOH rpaHd paBHA
1

Ead. [Mockonabky Bce # HOKOBBIX 'PAHEH NPABIILHOH M-yTOJBHON IMHPAMUHJILI —
s 1
PaBHBIC TPEYFOALHHUKH, TO IUIOML OOKOBOI IMOBEPXHOCTH paBHA (—aa’ -n,
e. 5. = lad n= l(an)'a’ Tak Kak Npou3BeIeHUue aN PABHO MNEPUMETPY
Mok T 2 == 9 * P b al L p P P}
OCHOBAHUA, TO TEOPEMa JOKA3aHa. <

Peaynabrat Teopemst 18.1 yno6uo npeacrasuth B Buje (pOPMYJIbL:

1
S(’mlc = 5 ocn
rae Pm_“ —= HCpHMCTp OCHOBAHHUSA I'IHPZLMI(LII,I:)I., d — JAJIMHA al'I()ClJCMI;-I HpaBMJ‘ILH()ﬁ
HPIpElMH,E[bl.

M3 xmouesoit sagaun 1 maparpada 10 n wiouesoit sagaun naparpada 12
CIEAYET TAKOE CBOHCTBO: eciiu 60Kosvle pébpa nupamudot pasiovl uiu oopa-
3YIOM pasHble Yelavt ¢ NIOCKOCMbIO OCHOBAHUS, MO NPOECKUUEH SepULUbL
nupamudvi Ha NAOCKOCMsb 0CHOBANUS AGAACMCA UCHIMP ONUCANHOU OKPYIHC-
HOCHU MHOZOYZOAbHUKA, CAYNCAULEZ0 OCHOBAHUEM NUPAMUODL.

danava. JJoKaKNTE, YTO €CIH BCE JBYTPAHHBIC YIUIbI BBIOYKJIOH MHPAMU/DI
opu péGPAxX OCHOBAHMIA PABHBI O, TO: 1) Hpoeknueil BepIIMHLI THPaMHALI Ha
ILIOCKOCTh OCHOBAHUSA ABASCTCS HEHTP BIMCAHHON OKPYKHOCTA MHOTOYTOJBHU-
Ka, CIVKAMEro OCHOBAHUEM MUPAMIJIBL 2) II0maIh G0OKOBOH MOBEPXHOCTH ITH-

, " : ; _ ocm
paMuAbl BLIMUCALIOT 110 Gopmyae S, = ——
Pewenne. 1) BocnoabzosaBmucs KIoveBol 3agadcit nmaparpadga 11, pe-

mUTe EiT)-’ iii‘lﬂally' CAMOCTOATEIBHO.

2) JloKasaTeabCcTBO IPOBCACM JUIA TPEYroJb- Puc. 18.6
HOI nupaMuapl. Jna Apyrux #-yroabHbIX OHPAMIAZ
JIOKA3ATEALCTBO OYACT AHAIOTHUHBIM.

Ha pucynxke 18.6 orpezox DO — BeicoTa nupa-
muael DABC. Tpeyroasnuxkun AOB, BOC n COA
ABMAIOTCH COOTBETCTBEHHO OPTOTOHAILHBIMU PO~ A >C
exnuamn tpeyroasunkos ADB, BDC u CDA wna
ILIOCKOCTDh OCHOBAHHUSA TTHPAMU/IDL.

BocnoabzoBasnmich TeopemMoii 0 mromagmn op- B

TOrOHAILHOMN Hp()CKU,HH l\lH.()l"O)’T‘OHhHHKi:l, MOXKHO
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3anucarb! S, np = S ppCost, Spae = SppeCos0 U Sny = Spop,coso. Cro-
JKUB IIOWIECHHO JICBBIC M IIPABBIC YACTH 3AMMCAHHBLIX PABCHCTB, MOJYTHM:

v

S =S coso. Orcropa S, =— <
iz COS0L

* 1. Y710 Ha3bIBalOT NUpamMuion?
2. Y70 Ha3bIBAIOT BLICOTOW NMpamuabl?
3. Kakoe ceyeHue Ha3blBaAlOT AMaroHanbHbIM ceYeHneM nupammnibi?
4. Kakyo nrupamumay HasblBakT NpaBuNbHON?
5. Y10 HasbIBalOT anoemMoi NpaBUNbHOW NUpaMuabi?
6. YTo HasbiBalOT Nnowaabio 6oKoBOWM NOBEPXHOCTU NUPaMUabl?
7. Yemy paBHa nnowaab 60KoBOI NOBEPXHOCTU NPaBUNbLHOW NUpaMuabl?

35 ynp
- npaxHeHns

18.1. CKOIbKO BEPIIHH, rpaHeil, péGep UMeeT 1-yroabHas MHpaMua’

18.2. Kakoe HapMEHbHIIEE KOJIHYECTBO IPaHeH MOMKET UMETh MHupaMuaar

18.3. Jokaxkure, YTO KOJIMMECTBO pédep mobol MUpaMHAbl SBIACTCH YETHDLIM
YU CIOM.

18.4. Ha pucynke 18.7 nzo6paxena npasuiabHas TpeyroibHas nupamuaa SABC.
IlepepucyiiTe pHCYHOK B TETpaab M M300pasure: 1) BBICOTY NMPAMMJDI;
2) yron naxnona pebpa SA K II0CKOCTH OCHOBAaHUS; 3) MMHEHHBIN yTOI
ABYIPAHHOTO YIJIA MUpaMuab! npu pedpe BC.

18.5. Ha pucynxke 18.8 uzobpaikena npaBuibHAA YETHIPEXYTOAbLHAS ITHPAMEA
SABCD. Ilepepucyiite pucyHOK B TeTpajb U uzobpasure: 1) Boicory nu-
pamuzer; 2) yroa HaknoHa pebpa SC x maockocern ocHopauus; 3) auHei-
HBIH YrOJI ABYIPAHHOIO YIJIa MHPaMHab! npn pebpe AD.

Puc. 18.7 Puc. 18.8

5. 5.

@ A D

18.6. CropoHa OCHOBaHMA TPABMJILHOH TPEYrOJALHOH nupamMujbl pasHa 12 cm,
a 6okoBoe peGpo 06pasyeT ¢ MIOCKOCThIO ocHoBaHusA yroa 60°. Haitaure
BBICOTY IMHPAMUADL
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18.7. BricoTa npaBuIbHOH YETBIPCXYTOJLHOM NHPAMW/ILI PaBHa 8 €M, a DOKO-
BOC pebpPo HAKIOHEHO K IUIOCKOCTH OCHOBaHuA noj yriaom 45°. Hafiqure
CTOPOHY OCHOBAHUSA MHPAMM/ILL.

18.8. CropoHa OCHOBaHMA NPABHJILHOH YETLIPEXYTOJLHOH HMHPaMHALI PABHA
6 cM, a Borcota mupamuaet — 4 om. Haiigure: 1) anodemy nupammant; 2)
JIBYTPAHHBIH YTOJI TUPAMHABI IPU pedpe OCHOBAHUA.

18.9. Anodema nNpaBUILHON TPEYTroJbHOI NMUPaMHAbI PaBHA 2 €M, a CTOPOHA
ocHoBanus — 6 cm. Haiiqure: 1) BoicoTy nupaMuibl; 2) ABYTPAHHDIN yroOJ
NUPAMHUALI IPU pedpPe OCHOBAHUAL

18.10. CropoHa OCHOBAaHMSI NPABWILHOH CEMHYTOJbHOH MNUPaMH/bl PaBHA
10 cm, a eé armq:lema — 20 cm. Haiijpure mnomans G0KOBOM NOBEPXHOCTH
U PAMUDL

18.11. [1nocKMi yro/ OpH BEPIIMHE NPABHILHON BOCBMHYTOJIBHOH MUPAMEHALI
pasen 30°, a 6oxosoe pebpo — 2 cm. Haiure mnomazns 60K0Bo# oBepx-
HOCTH HAPAMU/IBL.

18.12. Inomaas HOKOBOH NOBEPXHOCTH HPABIIBHOH MATHYTOALHON NMPAMU/IbI
pasna 300 cM?, a eé anogpema — 15 em. Hafigure cropony ocHoOBaHudA nu-
PaMHbL.

18.13. Kwxaoe pebpo npaBuabHON YETBIPEXYTOJLHON NUpaMu/ibl pasHo 10 cM.
Haiigure miomaab mogHoH NOBEPXHOCTH NUPAMUJILL.

18.14. Kaxpoe pebpo npaBMiIbHONE TPEYrolbHOM nTUpaMuibl pasHo 4 oM. Haii-
JUTEe IIOMAL NOJAHOM HOBEPXHOCTH MTHPAMH/ILL.

18.15. Ocnosannem nupayuanst MABCD asnsercs mapaurenorpamm ABCD,
Auaronans BD koToporo pasua 4 cM. BelcoTa nupaMuib TPOXOIUT Yepes
TOYUKY HEPECEUCHMS JUArOHAIeH ocHOBaHu:A, a 6okoBoe pedbpo MA pasno
8 cm 1 06pasyeT ¢ WIOCKOCTLIO ocHoBauus yrox 45°. Haiyure pedbpo MD.

18.16. OcHoBaHMeM NHPAMMJALI ABISCTCA POMO, CTOPOHA KOTOPOTO PaBHA
13 cm, a oana w3 auaronaneii — 24 cm. OCHOBaHHEM BBICOTBI ITHPAMEJILI
ABJIACTCA TOUKA NEPECCYCHUS AUArOHAIeH OCHOBaHNA nupamuanl. Haiigu-
Te HOKOBBIC PEOPA NHPaMU/IbI, €CaM e€ BbIcoTa paBHa 16 cm.

00 \

18.17. boxkosoe pedbpo NPaBWILHON MIECTUYTOALHON NHPAMH/BLl PABHO b u 06-
pasyeT ¢ IWIOCKOCThI0 ocHOBaHus yroa . Haiygure 1womaus quaroHain-
HOTO CEYEHMS MUPAMHJBI, TPOXOJANIEro yepes GOAbIYIo AMArOHANL OC-
HOBAHUA.

18.18. CropoHa OCHOBAaHUS NPABHILHOH YETBIPEXYTONBLHON NMHPAMMALI PaB-
Ha @, a 60KoBOEe pPebpo OOpPaA3YeT ¢ ILTOCKOCTbIO OCHOBaHUA yroa O. Haii-
JAUTE IIOMAAL JHANOHANBLHOTO CEUCHUS ITUPAMU/IDL.

18.19. JlokaxkuTe, 4TO B NPABIILHOM ITHPAMH/C:
1) Gokospie pébpa 06PA3YIOT PABHBIC YIJIbI C INIOCKOCTBIO OCHOBAHMSI,
2) AByrpaHHbI€ YIJIbI HHPAMHALL IPH PEGPAX OCHOBAHUS PABHBL.
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18.20. bokosoe pedpo NpPaBMILHON TPEYTOALHON NUPaMUAbl 00pasyer ¢ Iuio-
CKOCTBIO OCHOBaHUA yron o. Haliiure AByrpaHHbIN yroj NUpaMuinbl Ipu
pebpe ocHOBaHUML.

18.21. /IByrpaHHBIi YToJI IPABHABHON YeTRIPEXYrOMbHOM IHPAMB/LI IPH pebpe
ocHOBaHMA paseH 0. Hatigure yron mexay 60KOBLIM peGpoM IUPaMubI U
ILIOCKOCTDIO €€ OCHOBAHMSA.

18.22. Touku D, E u F — cepeaunnt pédep AB, AM u MC npaBuinHOH nupa-
muasl MABC coorsercrBeHHo, AB = 8 cm, AM =12 cm.

1) IMocTpoiiTe ceueHMe TUPAMI/ILI, Tpoxoasuee yepes touku D, En F.
2) JlokaxuTe, 4TO HOCTPOCHHOE CEYEHHUE ABIACTCSH HPSAMOYTOIBHHKOM.
3) Haiigure mwomaib CEYeHH.

18.23. TlocTpoiiTe c€9eHNE NPABUILHON TPEYTOALHON NUPAMUALI INIOCKOCTBIO,
NPOXOAAINEH Yepe3 OCHOBAHKME €€ BLICOTBI M MAPALICILHON CKPEIUBAIO-
muMcs pédpam mupamuabl. Haliaure nepumMerp sTOro CCUeHMs1, CIH CTO-
POHA OCHOBAHUA NHPAMMUJLI paBHa 9 cM, a HokoBoe pedpo pasao 12 cm.

18.24. Yroua meaay ApymMsaA anodeMaMi HIPABIIBHOH TPEYrOAbHOH IIMPAMM/LL Pa-
sen 60°. JJokaxkure, 4T0 GOKOBBIE rPaHN MUPAMH/bI ABIAIOTCA paBHOGE-
JPCHHBIMH NPAMOYTOJBHBIMH TPEYTOIbHUKAMH.

18.25. Kaxxnoe pebpo npasunbHOi nupamuabt MABCD pasno a, Touka £ —
cepeanna pedpa MC.

1) Haiiaute mromaib CeMEHUA MHPAMIJLI INTOCKOCTBI0O BED.
2) Haiiaure yron mexay miockoctoio BED 1 1oCcKoCTBIO OCHOBAHUS ITH-
PAMIJILL

18.26. Cropona 0CHOBaHMS MPABUILHOH TPEYrOALHOH NMUPAMUILI PABHA ¢, A
JABYTPAHHBIH yroj DUpaMujbl npu pedpe ocHosanus pasexn o. Hafigure
ILTOMA/L TTOJHOH MOBEPXHOCTH MUPAMH/BL.

18.27. lnaromanb OCHOBaHUA MPABIILHON YETBIPEXYTONLHOM MHPAMIJIBI PAB-
Had,a JBYTPAHHBIH YroJ1 IHpPaMuAbI IpH pedpe ocHoBaHuA paseH o, Haii-
JUTE IVIOMATh TTOJHONH ITOBEPXHOCTH I PAMU/IDI.

18.28. An()(bcma OPABMILHON YeTBIPEXYTOABHON NUPaMIbl pasHa 6 cM 1 obpa-
3yeT ¢ INOCKOCTBI0 ocHoBaHus: yroa 60°. Haitaure mnomaab 60K0BOI 110-
BCPXHOCTH ITHPAMI/LL

18.29. BpicOTa NPaBUIBHON TPEYroJbHON NMUpaMujibl paBHa Db ¢M, a JAByrpaH-
HBIH yroJl THPaMu/ibl IPpU pedpe OCHOBAHUA PABEH 45°. HailiguTe IL101aghb
BGOKOBOH MOBEPXHOCTH HHPAMUJIDL.

18.20. Kaxoro Bua NapaLze orpaMM MOXKET BbLITh OCHOBAHMEM MUPAMU/ALI, ¥ KO-
TOpPOH DOKOBLIC PEOpaA OOPA3YIOT PABHBIE YIJIbI C IUIOCKOCTLIO OCHOBAHMSA?

18.31. OcHoBaHMEM MUPAMUABLI ABIACTCA IPAMOYTOALHBIN TPEYTOJILHUK, TUIO-
TCHY3a KOTOpPOro pasHa 32 cM. Beicota nupamuant pasna 12 em. Haiipure
6oKoBbIC PEOpA MUPAMUADBL, CCIHM OHU OGPA3YIOT PABHBIC YIJIBI C ILIOCKO-
CTBI) OCHOBAHUI.
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18.32. OcHOBaHMEM NUPAMIIbI ABIAETCH MPAMOYTOALHHUK CO CTOPOHAMH b cm
u 8 oM, a xaxgoe 6oxoBoe pebpo 06pasyeT ¢ MIOCKOCTBIO OCHOBAHES
yroa 60°. Haiymure BBICOTY NHpaMuyIb.

18.33. Ocuopannem mapamuant DABC apnserca tpeyroapank ABC, Taxoii,
uro LABC = 120°, AB = BC. Kaxpoe 60koBoe peGpo mupamMu/ipl 06 pasy-
€T C IUIOCKOCTBIO OCHOBAHMS YTOM 45° n pasHo 8 cm. Hailinure mromanb
OCHOBAHMA ITHPAMEJIBL.

18.34. OcHoBaHUEM IHMPaMM/IBLI ABIACTCH PABHOOCAPCHHDBIN TPEYTOJILHUK, 60-
KOBag CTOPOHA KOTOPOTO paBHA f%m cM, a ocHosanue — 6 cvm. Boicora
nupaMubl pasHa b oM, a e€ 6okospie pédbpa pasubl. Hafiure 60koBoe pe-
Opo nupaMuLL.

18.35. Kakoro BuJa HDApaLICIOTPAMM MOMKCT OBITh OCHOBAHHEM MHPAMH/DL, ¥
KOTOPOII IBYrPAHHbBIC YIJIbI IIPH PEOGPAX OCHOBAHMA PABHBI?

18.36. OcHoBaHHEM IHPAMUADLL ABISETCHE poM6 co ctopoHoi 8§ M u yrmom 30°.
Kaaplit ABYTpaHHBIN yroa DUPaMHIbl IPH PEGPAX OCHOBAHUS paBeH 45°.
Haiigmre:

1) mromags 60KOBON MOBEPXHOCTH MHPAMU/LL
2) BBICOTY NUPAMUJIEL.

18.37. OcHoBaHMEM OHPAMU/bl SABJACTCH TPEYTOJALHUK €O CTOpPOHaMu b cm,
12 cm u 13 em, a Bce ABYrpaHHbBIE YIJIbl IMPAMM/ILI IPH PEGPAX OCHOBAHUA
pasunr 30°. Haitaurre:

1) mromas 60KOBOI MOBEPXHOCTU MHPAMU/IDL;
2) BBICOTY NMPAMUJDL.

18.28. OcHOBaHMEM NUPAMH/IbI ABIAETCH PABHOBOKAS Tpanenus, OCHOBAHUA
KOTOpOH paBubl 4 cm 1 16 ¢M, a Bce ABYrpaHHbBIC YIIbl THPAMM/IBI TIPH PE-
6pax ocnosanua pasab! 60°. Haiigure:

1) mwromags 60KOBOIH MOBEPXHOCTH THPAMU/LL;
2) BBICOTY NMPAMH/JIBL

18.39. OcHoBaHueM THPaAMUJLI ABIACTCA TPAMOYTOJILHUK CO CTOPOHAMHA 4 cM H
12 cm. ITnockocTH ABYX GOKOBBIX FpaHeil NEPHEHANKYIAPHDI ILIOCKOCTH OC-
HOBAHHS, IUVIOCKOCTD €¢ OJHOH IPaHH, IPOXOAAIEeH depes OOMbIIYIO CTO-
POHY OCHOBaHMA, 0OpasyeT yroi 45° ¢ IWocKocToio ocHoBanus. Haligure:
1) BeICOTY OMpPAMUALL;

2) mromaab 60KOBOI NOBEPXHOCTH ITHPAMIILL.

18.40. OcHOBAHMEM NMPAMMJILI ABISETCH KBAIPAT €O cTOPoHOIT 12 cm. TLiocko-
CTH JBYX GOKOBBIX IpaHeil NMEePIeHANKYIAPHBI IJIOCKOCTH OCHOBAHMA.
Haiigure mromans morHoN NOBEPXHOCTA THPAMM/LL, ¢CIH ¢¢ BBICOTA PaB-
Ha b oM.

18.41. Ilrockocru 6okosbix rpaneit ABM n CBM nupavmuant MABC nepnen-
JUKYIAPHBI IVIOCKOCTH ocHoBanusa. Hatigure niomaas monHoi nosepxHo-

cru nupamuaet, ecit AB = BC =17 em, AC = 16 cm, MB = 20 cm.
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18.42. Ilnockoctn HoKOBBIX rpaneu MAL 1 MAC nupamuaet MABC nepren-
JAVIKYJISIPHBI IUIocKocTn ocHosanns. Haliqure mnomans rpann MBC, ecnn
AB=13 ecm, BC =14 cm, AC =15 cm, MA =9 cm.

— N

18.43. Ilnockuil yroj npu BepHIMHE NPABUILHON TPEYroJbHOH NMUPAMHALI pa-
BeH o. Haiigure gByrpaHHbiil yroa nupaMuynsl 1pu 60KoBoM pebpe.

18.44. JlpyrpaHHbIi yTOJI HPABMWILHON YeThIPEXYTOMBHON MHPAMUILL IPU BOKO-
BoM pebpe paseH 0. Halijure riockuii yroa npu BepuImHe MUpaMuibL.

18.45. PaccTtoaHHe OT LEHTPA OCHOBAHMSA NPABHIBHOH TPEYTOALHOH IMHUPAMU-
JBIL JIO TUIOCKOCTH €€ DOKOBOH IPaHH PABHO d, a JABYTPAHHBIA YrOJI IHPA-
MLl mpu pebpe ocHoBaHuA pascH O. Halignre mnomans 60okoBoi mo-
BCPXHOCTH IMHPaMHI/bL.

18.46. PaccToAHME OT LCHTPA OCHOBAHUA IPABHJILHONH YeTHIPEXYroAbHOH Nu-
PaMBALL 10 IVIOCKOCTH DOKOBOW IPAHM PABHO 117, A YTOJ MEXAY BBICOTOH
NUPAMUIBI U IVIOCKOCTBI) DOKOBOH I'PaHH PaBEH B. Haiyure muomaas 60-
KOBOIH HOBEPXHOCTH MHUPAMUJILL.

18.47. Cropona OCHOBAHHH MPABHABHON YCTBIPEXYTOABHOH HHPAMH/ILI
MABCD pasna 8 cMm, a Bercora nupaMuanl — 12 cm.

1) IocTpoliTe ceveHUE NUPAMHILL ILIOCKOCTRIO, MPOXOAANICH depes ce-
peannnt 60koBbIX pédep MA n MD napaniienbHo BBICOTE MTHPAMUJDL.
2) Haitmure maomajib CEMeHUA.

18.48. CropoHa OCHOBAHMS NPABWILHON YETBIPEXYroAbHOM NUPAMU/bLI PABHA
4 cM, a ABYrpaHHBIN YTOJI NUPaMU/ibl IPU pebpe OCHOBAHUSA PABEH 60°.

1) IMocTpoiiTe cedeHHME MHPAMUALI UIOCKOCTLIO, TPOXOAAICH 4Yepes
LCHTP OCHOBAHUSA MAPALICILHO GOKOBOI I'PAHM THPAMEIBL.
2) Haipure momaab cedeHus.

18.49. OcHoBaHHUEM ITHPAMM/IbI ABIACTCA PaBHOOGOKAA Tpaleius, OCHOBAHMSA
KOTOpPOH paBHbl 2 cM 1 18 cm. JIByrpaHHbIC YIJIbI IMPAMBALI IPH PEGPax
OCHOBAHHS PABHBI, 4 BBICOTA OJHOI M3 HOKOBLIX IPaHeH, NPOBEACHHASN K
pebpy ocHoBanus nupaMugnl, — 9 cm. Haiigure nnomanb OOKOBOH 1O-
BEPXHOCTH TUPAMU/DL

18.50. OcHoBaHMeM NHPAMUJLL ABIAETCH NPAMOYTOILHLIN TPEYTOILHUK € KATE-
Tamu 8 cm 1 15 cm. JIpyrpannasie yriabl mHpaMuibl Ipy pEGpax OCHOBAHMA
PA4BHBI, @ BEICOTA NHPAMM/IbI PABHA ‘)wri—") csM. Haitnure mnomans 60KOBOMH
HOBEPXHOCTH NUPAMUJIDL

18.51. Ocuosannem nupamuist MABC ssnsercs tpeyroasauk ABC, takoii,
uro AB = BC = 2 cm, ZABC = 120°. ITnockoctn 60xoBpix rpaneit MAB
u MAC nepnesukyIspHel ILIOCKOCTH OCHOBAHMS, A VIO MEKAY IUIOCKO-
cteio MBC u mnockocteio ocHoBanus pases 45°. Haljgure mromaan 60-
KOBOH MOBEPXHOCTH ITHPAMEJIBI.
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18.52. Ocnosanuem nupamujbl MALCD apasercs pomd co croponon d. Ihro-
ckocTi 60koBbIX rpaneit ABM u CBM nepnenukynsapHbl IIOCKOCTH OC-
HOBAHMS, 4 ABYIPAHHLIN yroa npu pebpe MB spaseTcs TynbiM 1 paseH o.
Yroa mexay miockoctsio AMD u mwiockocteio ocHoBanus pasen . Haii-
JUTE IUIOMAAL SOKOBOH MOBEPXHOCTH NHPAMH/BDL

18.53. OcHoBaHUEeM NUPAMUJBLI ABIACTCA NPABHIBHBIMH TPEYTOJBHHK CO CTOPO-
HOH 6 cM. TInockocTh 0HONH GOKOBOH rpaHH NEPNEHAUKYIAPHA IIOCKO-
CTH OCHOBAHWA, & IUIOCKOCTH JBYX JPYIHX TPAaHCH 00pa3yioT ¢ IUI0CKO-
CTBIO OCHOBaHug yrox 45°. Haiiqure BBICOTY NHpaMujbl.

2N

18.54. Ocnosannem nupamuasl MABC spnsiercs tpeyroasuuk ABC, Takoii,

uto ZACB = 90°, ZBAC = 60°, AC = 43 cm. Thiockocts rpaun BMC
IEPHCHNUKYIAPHA IUIOCKOCTH OCHOBAHWA, A IUIOCKOCTH JIBYX JIPYIUX Ipa-
Hell HAKIOHEHBbI K IJIOCKOCTH OCHOBaHMA nog yrtom 30°. Halinure pe-
6po MC.

18.55. Kaxpaoe pebpo terpasapa pasno 1 cm. Haligure Hanboabliee 3aHaveHue
IUIOIMAAH CEYCHUA JAHHOTO TeTPasapa IVIOCKOCTLIO, NAPA/IeILHON IBYyM
€ro CKpPENUBalomuMcs pédpam.

18.56. CymecTByeT 1M 9eTBIPEXYTONLHAS MUPAMUJIA, ABC HECOCCAHUE GOKOBBIC
rpaHy KOTOPOH NEPHCHAMKYIAPHLI ILIOCKOCTH OCHOBAHMA?

18.57. Ha croponax BA n BC pasnocropounero tpeyroasauka ABC ormern-
s coorsercTBeHHo Toukn C u A, lokaxure, uro orpeskn AA,, CC, u
A, C| MOTYT CAYKUTH CTOPOHAMH HEKOTOPOTO TPEYTOIbHHUKA.

") YnpamHeHus ans noBTOpeHUs L

18.58. /lnaronamm tpaneuun ABCD ¢ ocnosanusimu BC n AD nepecekaorcs
B Touke O. Haiijgute oTHOmeHnue mromaaeii Tpeyroasunkos BOC u
AOD, ecin BC =3 cm, AD =9 cm.

18.59. B rpeyroasuuke ABC ussecrno, uro AB = BC =25 cm, AC =14 ecm. K
OKPYKHOCTH, BIMCAHHON B JAHHBIN TPEYTOJALHUK, HPOBEACHA KACATEIh-
Has, napauiensHas ocnoeanuio AC n nepecexaio-
mas croponst AB n BC B roukax M u K coorset- Puc. 19.1
creenno. Haiqure mwromaie tpeyronsunka MBK.

§ 19. YceyéHHana nupamuga 4

[Mepeceuém HOPOMIBONLHYIO HTHPAMHAY ILIOCKO-
CTBIO, IMAPAIUICIBHOI OCHOBAHUIO UpaMuet (puc. 19.1).

ITa ILIOCKOCTD PdliﬁHB}.lCT AAHHYIO ITHPaMHIY Ha JBd
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MHOTOTPAHHUKA! OJIUH MHOTOTPAHHHK ABJAHCTCH NHUPAMIION, IPYTOH HA3BIBAIOT
yCEeYEHHOH MHPAMH/IOM.

B yceuénnoit nupamuge (puc. 19.2) ase rpanm — 72-yroabHUKH, JEKAIUE B
HAPAUICILHBIX IIOCKOCTAX. VIX HAa3LIBAIOT OCHOBAHHAMH yCeUEHHOH MHpaMH-
abr. OcTaTbHbIC 1 PPAHEH Yeed€HHON nupaMuibl — Tpanenunn. MIx Haspisaior Go-
KOBBIMH T'PaHAMH yce4€HHOH mupaMuabl. CTOPOHBI OCHOBAHNE HA3BIBAIOT pé-
6paMH OCHOBaHHMH yceu€HHOM nHpaMuapl. PEGpa, He npUHAUIEKAIHE OCHOBA-
HHSAM, HA3DIBAIOT GOKOBBIMH pE6paMu yceu€HHOH MHPaMHALL.

3aMeTUM, YTO OCHOBAHHUA YCCUEHHON NUPAMMIALI ABJIAIOTCA MOJOOHBIMU
cpurypamu. dror ¢axr Gyger JoKazaH B Kypce reomerpun 11 xacca.

BeicoToil yceuénnoii mMpaMmBAbl HA3LIBAIOT MEPHEHAUKYIAD, ONYHIEH-
HBIIT M3 KaKOH-TNO0 TOUKH IJIOCKOCTH OJHOrO OCHOBAHMSA HA IUIOCKOCTD JIPYTO-
ro ocHoBaHu:A. JUIMHA BLICOTDBI YCCUEHHOM NHPAMULI PABHA PACCTOSHIIO MEKITY
ILTOCKOCTAMHU €€ OCHOBAHMIA.

Ecan npaBuiabHYO #-yTONBLHYIO DHPAMMY HEpecedb IUOCKOCTLIO, Tapat-
MECILHOM OCHOBAHUIO, TO OOPA30BABHIVIOCH YCEYEHHYIO ITHPAMUIJY HA3LIBAKOT
NPaBHJIBHOIH 7-yTOIBbHOI yceu€HHOH MupaMH0H.

OcCHOBaHHMAMH HPABUILHOH YCCUEHHOM N-YTOALHON MHPAMH/ABI ABIAIOTCH
IPABHJIBHBIC -YTOJBHUKH, a2 GOKOBBLIME IPAHAMH — PABHOOOKHCE TPAICLMH.

Anodemoii npaBuIbHOH yceuéHHON NHMpaMHAbI HA3LIBAIOT OTPE30K, CO-
CAMHAIOMUN cepefuHbl PEédep OCHOBAHUIM, NPHHAUICKANIMX OJHOH GOKOBOMH
rpaHun.

Bee anogembt npasunibnoll yceuénnoilt nupamudst pasHsl (okaxure
BTO CAMOCTOATENBHO).

Ha pucynke 19.3 nsobpaxena npaBuiIbHAA YETBIPEXYTONbHAS YCCUCHHAA
mupamuga ABCDA B,C\D,. Eé ocnosanuamu ssasiorces ksaiparst ABCD u
A B, C\D,. Touku O u O, — ux nentper. Orpesok OO0, — BbicoTa yceuéHHol
HUPAMM/ILL.

Puc. 19.2 Puc. 19.3

606 OcHoBaHue
o

A <
<° 669 -~ %
TNV R
5 >
0
OcHoBaHue Q@o@'ﬁ
o
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Coepunnm cepepunst M u M| pedbep CD u C D, coorBercreenno. Orpe-
30K 1'\4’1?\41 — anodema NpaBHILHOH YeTBIPEXYTOMbHOH YCEUEHHON NMHPAMU/DBL.
IMockonbky uervipéxyrompuuk CC D D — paBHoboKas Tpanenus, To OTPE3OK
MM, — ¢ BpicoTa.

IInomaabio GOKOBOH MOBEPXHOCTH YCEYEHHOH IMHPAMHIBI HA3LIBAIOT
CYMMy mIomazaei seex e¢ 60KOBBIX IPpaHeil.

%

(& Teopema 19.1 | -
Mnowaab 60KOBO NOBEPXHOCTHU NPaBUIbHONA YCEYEHHOW NU-
pamMmuabl paBHa NPoU3BejeHUI0 NoaycyMMbl NepuMeTpoB eé
OCHOBaHUKA U anodembl.

JokaxuTe 3Ty TCOPEMY CAMOCTOATEALHO.
PeaynnraT Teopemsr 19.1 yno6no npeacrasuts B Buse gopmynsr:

e = = (Pocu + Poc)d

Box 2 ocH

rjae Pm_“ H IJ("__“ — HEPHMCTPbLI OCHOBAHHII, d — JIJIMHA i:ll'l(lq:)(:MbI MNpaBHUJABHOH YCC-

YEHHON MUPaAMUJBI.

? 1. OnuwuTe, KaKoW MHOrOrpaHHWK Ha3bIBAKOT YCEYEHHOW NUPaMUOON.

2. OnNuIWKTe 3NeMeHTbl YCeYEHHOM NMpamMuapbl.

3. Kakyio yce4éHHylo NnupamMuay HasbiBaloT NPaBUNbHOW?

4. YTo HasbIBaloT anodemMon NpaBUNLHOW yce4eéHHOM Nupamuabl?

5. 4YTo HasbiBalOT nnowajbic BOKOBOW MOBEPXHOCTH YCEYEHHOW Nupa-
Muabl?

6. Yemy paBHa nnowags 6OKOBOW MOBEPXHOCTV MPABUNLHOW YCEYEHHOM
nupamMmuabl?

g
Ynp ¥
. 0 YnpamueHnus

19.1. [Tromans GOKOBOII HOBEPXHOCTH MNPABWILHOH YCEYEHHON MECTUYTOL:
HOI nMpaMu/bl pasaa 540 cm”. Hatiqure CTOPOHBI OCHOBAHUI MTHPAMU/ILI,
€cau OHM OTHOCATCH Kak 2 1 3, a anodgema pasHa 9 cm.

19.2. Haiiqure am)q)cmy HPABWILHOM YCCUEHHOH MATHYTONLHOH MUPAMMILI,
CTOPOHBI OCHOBAHMI KOTOPoit paBubt 6 cm 1 10 M, a mromans 60KOBOM
nosepxuaoctu — 280 cm?,

oo \

19.3. CTopoHbl OCHOBAHHN NPABHILHOH TPEYTOJBHOH YCCUEHHOH HHUPAMHALI
pasubr 12 cm 1 18 oM, a AByrpanHbIil yroa nupamMuie! npu pebpe Goublie-
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ro ocHosanusa pasen 45°. Hanaure miomagas 60KOBOM MOBEPXHOCTH YCe-
YCHHOM MHPaMBJIbL.
19.4

CTOpOHDBI OCHOBAHUI IPABIILHON YETBHIPEXYTOMBHOH YCECUCHHOMN ITMPaMH-
Abl paBHbl 6 cM 1 9 cM, a ABYTPaHHDBIH YToJ MUpaMuibl Tpu pedpe Gombiie-
ro ocHoaHuga pasen 60°. Haitnure miomans 60K0BOI HOBEPXHOCTH yCe-
UEHHON NUPaMUJIBL.

19.5. CTopoHbI OCHOBAHHI IPABUILHON YETBIPEXYTONBHON YCEUEHHOM THUPAMU-
anl pasubl 6 cM 1 10 cm, a BpicoTa nupaMuast — 4 oM. Haidigure:

1) puaronans yceuéHHONH NUPAMUJLL;

2) mromaab CeYeHA, TPOXOAAIEro yepes HOKoBble pédpa, He npUHALIE-
JKAIHE OJHON IPAHN;

3) mwromaab 60KOBOIH IOBEPXHOCTH YCCUEHHOM TUPAMUIDL

19.6. CTOpoHbI OCHOBAHHMII TPABUILHON YETBIPEXYTONLHON YCEUEHHON THPaMH-

ABI paBHbL 15 cM 1 27 cm, a 6BokoBoe pebpo 06pasyeT ¢ IIOCKOCTBI0 6O/
METO OCHOBAHUSA YTOJ 30°. Haiinure:
1) BbICOTY MIMpaMUADBL
2) mromaan 6OKOBOI MOBEPXHOCTH YCCUCHHOM MUPAMM/IBL.

19.7. CropoHbI OCHOBAHUH NPABMIBHOH TPEYTOIBHON YCCUCHHON MHPAMB/ILI PaB-
HbI 24 cm 1 30 cm, a HokoBbIe pédpa — 4 cm. Haiygire BbICOTY DHPaMUBL

19.8. CropoHbl OCHOBAHMH NPaBWILHON TPEYTOJbHOH yCeuCHHON mupaMuibl

pasubl 6 cM u 12 em, a momaas 6OKOBOH MOBEPXHOCTH — 54 c¢m?. Haiigu-
TE BLICOTY MHPAMU/ILL.
) ——

19.9. CTopoHbI OCHOBAHUMN NPABIILHOH TPEYTOJBHOH YCCYEHHOH HHPAMUALI
ABCA B,C, pasupl 8 cm 1 b M, a BeicoTa nupamuabl — 3 cm. Hadigure
ILIOMASh CEYCHUA MHPAMUABL IUIOCKOCTBIO, MPOXOAAIICH Yepes HpsaMYIo
AB u touky C,.

19.10. CTopOHBI OCHOBAHMI NPABHILHON YETBIPEXYTONLHON YCEUEHHOM NMUpPa-
st ABCDA B,C D, pasubt 8 ¢cM 1 6 ¢M, a BbICOTA NUPAMUALI —

f’)\/g cv. Habinnre miromais cevueHUs THPAMMALI IVIOCKOCTBIO, ITPOXOJIs-
meit uepes npamyio AC u Touxy B,.

19.11. bokosoe pedpo BB, yceuénnoit nupamuast ABCA B, C| neprneHauky-
JAPHO MAOCKOCTH ocHoBanus, BB, = 4 cm, AB = BC = 16 owm,
A B, = B,C, =10 em, ZABC = 120°. Hailigure miomans 60KOBOI 10-
BCPXHOCTH MUPAMM/IBL.

19.12. Ocunosanuns yceuénnoi nupammant ABCDA B, C D, ssnaiorces ksajgpa-
tamu, AD =4 ecm, A D, =2 cm. I'pans AA B, B ssasercs pasHoboKoi Tpa-
nenueit, a eé¢ IWIOCKOCTD MEePICHANKYIAPHA IIOCKOCTH OCHOBAHUS. YTOI
mexy miockoctpio rpaun CC DD n ninockoctsio ocHoBanus pasen 60°.
Haiigure maomaian 60K0OBOH MOBEPXHOCTH THPAMUJIDL.
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e C TPEUECKOTO O3HAYACT «[ABCHAAUIATUIPAHHUK». Muororpanauk b npasuin-
HBIM HE SBJIACTCH.

C camoro geTeTBa KaxkJI0ro M3 HAC OKPY/KaTH HPaBUILHBIC MHOTOTPAHHH-
kn. Kybuku n nmupaMujke — OJHH U3 NEPBbIX Hamux urpymek (puc. 19.5). Jleii-
CTBUTEJIBHO, Ky — IPABHIBHBIN MHOTOIPAHHHUK, BE/b BCE MIECTh PaHel xyba —
paBHBIC KBaAPATbl ([IPABIJILHDLIC YCTBIPEXYTOABHUKN) U B KGKIOH BEPIIHHE CXO-
AUTCH OJUHAKOBOEC KOJMUMECTBO pébep (mo tpu pebpa). Kyvb Takke Ha3bIBAIOT
reKkcasapoM (OT IpevecKoro — wecmuzparnnuk). TpeyronsHas nupaMuaa (Te-
TPasgp, OT IPEUCCKOT0 — YEMbIPEXZPAHNUK), BCE IPAHN KOTOPOH — NPABWIL-
HBbIC TPEYTOABHHUKH, TAKKE SBISCTCH NPABUILHBIM MHOTOMPAHHUKOM (ITOAYMAaii-
TE MOYEMY).

Puc. 19.4 Puc. 19.5

[IpaBuabHbIE MHOFOTPAHHUKH B CTEPEOMETPUU ABISIOTCH B HEKOTOPOM
poAEe aHAIOTAaMH OPAaBUILHBIX MHOFOYTOJILHUKOB B taHuMeTpun. Kak ol 3Hae-
TE, HA IVIOCKOCTH CYIICCTBYIOT HPABH/IbLHBIC TPEYTOALHUKH, YETLIPEXYTOJILHHKH,
ISITUYTOJIBHUKY U T. 1. Boobie, a1 KaKaoro HaTypalbHOro 3HadeHus 1 (n = 3)
CYIIECTBYET [IPABIIBHEII 7-yToabHUK. C NPaBUILHBIMI MHOFOIPAHHUKAMHU 110
0BCTOUT MHAYE.

IMoMuMO IPABUABHOTO TETpasapa, Kybda M fojekasapa, co BpeMcn Jpes-
Heil I'pery nasecTHp! enié Ba IMPaBIILHBIX MHOTOTPAHHUKA: OKTA’3Ap (OT rpe-
YECKOTO — B0CbMUZPAMNUK) U HKOCasAp (OT rpedeckoro — 0s8aoyamuzpai -
nux) (puc. 19.6). Bece Bocemb rpaseil OKTaspa ABISIOTC NPaBUILHBIMU TPEY-
FOJLHUKAMH, H B KaXKJ0H BEPHIMHE CXOIWUTCH YETLIPE peﬁpa. Oxrasap yno6Ho
HPEACTABAATL KaK OOBEAMHEHUE IBYX YCTBIPEXYTOALHBIX THPAMUJL, CKICCHHDIX
cBOMMU OCHOBaHMsIMU. Ecau 60KoBbIE rpaHN 5THX IHPAMUL — PABHBIC IPABMID-
HBI¢ TPEYTOALHUKU, TO HOJYYCHHDII MOCIe CKACHBAHNSA MHOTOTPAHHUK ABISCT-
Cs1 OKTA3APOM (puc. 19.7). I'pansamu nKocasapa ABIAIOTCA PABHBIC ITPABIILHBIC
TPEYTOJABHUKH, U B KaX/I0I1 BEPUIMHE HKOCAAPA CXOAUTCHA MATh pédep.

176



Puc. 19.6

Tetpasnp leKcasnp Honexkasanp Wrocasap

HMaydenne npaBMAbLHBLIX MHOTOTPAHHUKOB SBASIOCH OJHONH M3 OCHOBHBIX
3agau reomeTpos JIpesneii I'penun. Muorue rpedeckue punocognl Toro Bpeme-
HU CUUTAIH, YTO HPABUILHBIC MHOTOTPAHHMKHM JIEKAT B OCHOBE BCETO MUPO3JA-
upsa. Hanpumep, Ilmaron cuuran, 9To NpaBMabHLIC MHOTOIPAHHUKN CHMBOJIH-
3UPYIOT NpUpogHble cTuxun. [IpaBriIbHbICE MHOTOTPAHHHKHN TAKKe HMHOINJAQ Ha-
3LIBAIOT INIATOHOBBIMH TCIAMM.

l'ecomerpam [dpepneii I'pennn yganock onmcath BCE BO3MOKHDIC ITPABHIID-
HbI¢ MHOTOTPAaHHMKH. OKazalioch, YTO CYMIECTBYET TOJBKO HATH NPABUJILHBIX
MHOTOIPAHHUKOB (TCTPasip, Ky6, OKTadIp, AOACKAdAP U HKocasap). ToT dakt
MOSKHO JIOKA3aTh, OIIMPAsCh HA CACAYIONICC CBOHCTBO NPOU3BOJIBHOTO BLIITYKIO-
ro MHOTOTPAHHMKA! CYMMa BCEX IUIOCKHX YIVIOB, HNPHMBIKAIOIIMX K ITPOH3BOJIDL-
HOIl BepIIMHE MHOTOrPAaHHUKA, MeHblIe 360° (puc. 19.8).

Puc. 19.7 Puc. 19.8

B npasmibHOM MHOTOTPpAHHUKE KasAads T'PaHb ABAACTCH IPABHJILHBIM
n-yroabHUKOM. [ToCKOMBKY cymMa Beex yriaos z-yroapHuka passa 180°(n — 2), To

180°(n — 2)
H

Kifl}l{ﬂ,bll‘;[ ILIOCKUA N }TOJ'I TAKOI'O n-}"l"()ﬂbHIflKa PZiBCH . Ecan BCI_)U.II/IHC
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l'l.p'dBIr'U'lI.nH(}l"(} MHU!"{]TP::[HHHK'{.I. le‘IMLIK‘dCT k TAKHX INMITOCKHX }'TJ'IUB, TO UX C)'I\'IM}A

180°(n — 2)
H

p<dBHA )’3 ’ W H()HT(}M}’

a _9
5. 180°(n-2)
180°kn — 360°k < 360°n;
180°n(k — 2) < 360°k:;
ok
E-2°

l_[()C.n"IC,E[HC(_“ H(;‘p'dBL‘HCTB() HCPCIIPH.UCM TAK:

< 360%

n<

4
nc2+k_2. (1)

[TOCKOMLKY K NPOM3BOALHON BEPUIMHE MHOTOTPAHHUKA MOMKET HPHUMBI-
KaTbh HE MEHEE TPEX IUTOCKHX YIJIOB, TO k = 3. Bmecre ¢ TeMm, ecan k = 6, To ua
HepaseHcersa (1) creayer, uro n < 3. Oanako Kaxgas rpaHb MHOTOIPAHHHUKA CO-
JIEPAUT He MeHee TpEX pébep. Tosromy npu k=26 NPABUILHBIX MHOTOIPDAHHH-
KOB He cymecTtsyeT. OcTtaéresa paccMOTPETh TAKAEC BO3MOMKHOCTH: E=3 k=4,
k=50,

Fcan k2 = 3, To u3 Hepapencetsa (1) caeayer, uro 1 < 6. IToaTomy B 3TOM
CIy4ae TPAaHAMH HPABWILHOTO MHOTOTPAHHUKA MOTYT OBITL MM ITPABILUILHLIC
TPEYrOJLHUKN (KAK y HPAaBHJIBLHOIO TETpasjpa), AN MPABWILHLIE HYeTBLIPEX-
YIOJALHUKN (KaK y KyOa), WM NPAaBIILHBIC ATUYTOILHUKN (KAK Y AOACKAAPA).

Ecin £ = 4, o us nepasencrsa (1) ciegyer, uro n < 4. ITosromy B 5TOM
C/Iydae rpaHsMU IPABMILHOTO MHOTOTPAHHUKA MOTYT OLITh TOJBKO MPABIILHLIE
TPEYTOILHUKH (KAK Y OKTAAPA). 1

Ecim & = 5, 1o us mepasencrsa (1) creayer, uro n < 3—. Ilostomy u

B 3TOM CAyYacC IrpaHAMHA IIPaBHJIBHOTIO MHOTOIPAHHHKA M()I."Y}' OBITb TOJLKO ITpra-
BHJIBHLIC TPCYTOJIbHHKH (KE&K Yy i‘IK()C‘dEﬂ'Ip'd).

O6nbekTs!, no (GopMe HATOMHHAIOINE Puc. 19.9
HPABU/IBHBIC MHOTOTPAHHUKN, HEPEAKO BCTpe-
yawoTes B npupojge. Hanpumep, dopmy xy-
6a HMMEIT KPUCTALILI IMOBAPEHHOH Ccoan
(puc. 19.9) u nupurta; kpuctanib: GIIOOPUTOBR
umeiorT opmy oxrasapa (puc. 19.10); naorza
KPHCTALIBI MTHPUTA HATOMHUHAIOT JOJCKA3AP
(puc. 19.11). Buonorn obHAPY:KHAH, YTO ua-
CTH HCKOTOPBIX BHPYCOB UMEIOT (GOPMY HKOCa-
sApa. JIEMEHTBI MHOTHX apXHTEKTYPHBIX OOBCKTOB CKOHCTPYMPOBAHDBI B BHJIC
PAaBIJILHBIX MHOTOTPpaHHUKOB (puc. 19.12).
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Puc. 19.10 Puc. 19.11 Puc. 19.12

CmoTpoBas nnolaaxa
«TeTpaaap, ropog botrpon,
FepmaHus

dnoopuT Muput

FeomeTpuyeckoe Teno

B nmaparpacde 16 BBl 03HAKOMIIIMCE C IOHATHEM FEOMETPUYCCKOTO TEJA
(rmnm mpocro tena). HamoMHuM, 9TO MHOTOIpaHHHK, AP, KOHYC ABAAIOTCA IIPH-
MEPAMHM TeJ, a, HAIPUMEP, IJIOCKOCTD, ABYTPAHHBIN yroJ uian (purypsl, u3obpa-
JKEHHBIC Ha pucyHKe 16.2, Tenamu ne asasorca. Ilpegnaraem sam raybike o3Ha-
KOMHTLCA C 3THM HEIIPOCTBIM NOHATHEM.

OnumeM CBOHCTBA, KOTOPBIC BBUICAAIOT TEIa CPEAM BCEX ICOMETPHYC-

ckux curyp.

OnpepeneHue A
durypy (MHOXECTBO TOMEK NMPOCTPAHCTEA) HAa3bIBAKOT OTKPbI-
TOW, €CNU KaXaaa eé ToOuKa npuHagnexuTr ¢urype BMecrte
€ HEKOTOPbLIM LUAPOM € LLEHTPOM B 3TOH TOYKe.

Hpnn{cpom OTKPBITOIO MHOKECCTBA MOXKET Puc. 19.13
CHIYAKHUTD BCE TPOCTPAHCTBO.

Emé ogna npuMep OTKPBITOrO MHOMKECTBA
MOXKHO IOIYYHTb, PACCMOTPEB «liap 6e3 cBoei
chepol», T. €. MHOKECTBO B Touek, paccTosHUe OT
KOTOpPLIX A0 neHtpa O menbme paguyca R. Jleii-
CTBUTEJILHO, BBIOCPEM B 3TOM MHOXKecTBe B npo-
n3poapHyo Touky X. Torga OX < R (puc. 19.13).
Ecaun  pacemoTperh ManeHLKHMH map  pajgmyca
_— R-0X

2

CTbH) HpHHHﬂ..JIC}KI/lT ,.'],aHH()M}’ MHU}KC{ITB}-’ B ITo-

C HCHTP()I\«I B TOYEKE X, TO OH IIOJHO-

Z“JTUM}’ B == ()TKPLIT(]C MHOMKCCTBO.
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Hanpumep, npamas AL ne apaserca oT- Puc. 19.14
KPBLITBIM MHOMKECTBOM, IMOCKOJILKY AP € HEH-
TPOM B OO0 €€ TOUKE HE NPUHAICKUT STOH A -
upsamoit (puc. 19.14). Boobme mobas miockas =
(urypa He ABIACTCA OTKPBITOM.

OnpepeneHue N
®durypy HasbiBalOT OrpaHU4eHHON, eCNu OHA MONHOCTLIO CO-
AEePXUTCA B HEKOTOPOM Luape.

HEHPHMCP. ()T'PC:%UK, HMP‘AMI’/IJ},ZA, Il[‘d'{.) == {)FpaHH‘ICHHbIC q)Idl"yp.bI, a IIPH-
Masd, INTOCKOCTD, ,I{B}-Tp’dHHbIﬁ )"1"(})1 == HC()FPaHH'-IL‘HHbI(;‘ El_)lfﬂ"}f‘pbl.

OnpepeneHue N
TouKy Ha3bIBaOT TOYKOH NPUKOCHOBEHUA HUrypbl, ecnu io-
Goi1 Wap ¢ LEeHTPOM B 3TOW TOYKE COAEPHHUT No KpaiHeil me-
pe o4HY TOUYKY 3Toi dUrypbl.

Hanpumep, Kamgas TOUKA MIapa ABIACTCA TOMKOH HPUKOCHOBCHHS 3TOTO
mapa, KAKAasd TOUKA OTPEe3Ka ABISETCS TOUKON IPUKOCHOBEHHS 3TOTO OTPE3Ka.
Boobue kamian Touka cpur'ypbl ABagerca €€ TOUKOH npukocHoBeHuda. OaHako
HE CHEAYET AYMATD, YTO TOUKA NPUKOCHOBCHUS 0O6A3ATCAILHO NPHHAUICKHT (-
rype. Hanpumep, pacemorpum otpesok AB, 13 KOTOPOro yAammim €ro KOHIbI —
roukn A u B. TTomumo Touek, aexamux mexay A u B, ToukaMu IpUKOCHOBE-
Hus 5TON urypsr oyayr Taxxke touku A u B. JleficTBUTENBHO, TPOUIBOILHBII
AP C LEHTPOM B JII000H M3 3THX TOUCK OYACT COACPKATL BHYTPCHHHE TOYKH OT-
peaka AB.

[IpuBeaém npuMep TOYKH, HE SIBJISIO- Puc. 19.15
mekcs TOYKOH npukocHoseHud. Pacemo-
TPHUM HIAp ¢ HEeHTpoM B Touke O pagmyca R
1 TOUKY A, He NPUHAUICIKAIIYIO JAHHOMY IIa-
py. dTo o3Hauaer, uTo JyMHa orpeska OA
boabme paguyca R mapa. Torga touxka A ne
HABISAETCH TOUKON NPUKOCHOBEHUS HTOTO Ia-

pa. JdeHcTBUTENBHO, €CIH PACCMOTPETE €mE
OJIH AP € HEeHTPOM B Touke A u paguycom
~_OA-R
2
KAThCs! € IAaHHBIM mapoM (puc. 19.15).

, TO 3TOT I.L'ldp HC 6}&1[‘{3"[‘ HCPCCC-
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Onpepenexue I
®urypy Ha3bIBalOT CBA3HOW, €CNU NPU N106oM eé pazGUeHHuH
Ha AgBe 4YacTH XoTAa O6bi1 OoAHa U3 ITUX yacrten COAECPHHT TOYKH
NMPUKOCHOBEHWUA APYroi 4acTu.

Pacemotpum, Hanpumep, durypy I Ha pucyske 16.2. @urypa F'— s10o 061
epuHeHue AByX mapos. flcuo, uro durypa F He siBasieTcs: CBA3HOU, MMOCKOIBKY €€
MOKHO Pa3OUTh Ha JBE YACTH (ABA COCTABIAIOMMX € mapa), Kaxgas u3 KoTo-
PBIX HE COAEPKUT TOUYEK NPUKOCHOBEHMS APyrol yactu. BMecte ¢ Tem, npsamas,
ILIOCKOCTD, KOHYC — MPUMEPDL CBA3ZHLIX (Guryp.

Onpepenenune S
MoeepxHocTbio dpurypol @ Ha3bIBAIOT MHOMECTBO TOUYEK, AB-
NANWHUXCA TOYKaMM NPUKOCHOBEHUA KaK AnAa camon clmry-
pbl, TaK U AnA GUrypsl, COCTOALLEH U3 TOYEK NMPOCTPAHCTEA,
He nNpuHaanexauwux purype .

Hanpumep, noBepxHocTbIO mapa gpasgerca ero cdepa. Odbepunenue
BCCX TPAHEH MHOTOTPAHHMKA SBJISCTCH MNOBEPXHOCTBH) MHOTOTPAHHHUKA.
Teneps Mbl MOXKEM JATEH ONPEICACHUC TEIA.

X

Onpepenenue P
Tenom HazbIBaKOT OrpaHUYeHHylo GUrypy, ABAAIOLWYIOCH 06b-
efMHEeHUeM HenycTol CBA3HOW OTKPLITON GUrypnl U eé no-
BEPXHOCTH.

[Tocne mpuBEAEHHOrO ONMPEAETCHHA BBl MOXKETE caMH 000CHOBATD, TOYC-
My npAMas, ILIOCKOCTD, ABYTPAHHBIH YTOJ, a TakKe (purypel, H300paKEHHBIC HA
pucynke 16.2, He aBAAIOTCA TEIAMU.

[TOHATHA OTKPBITOTO MHOKECTBA, TOYKH NPUKOCHOBCHMA, CBABHOCTH SB-
JAAIOTCA OFHUMHE 13 (PYHIAMCHTAILHDIX B MON0A02UI — BAKHCHIIICM pasjeie co-
BPEMECHHOI MaTeMaTHKH. B cTAHOBICHNH M PAa3BHTHH TOMOJOTHU 0COOGYIO POJIL
ceirpann poccuiickue yuéunie I1.C. Anexcangpos u I1.C. ¥poicon. Mx cunutaior
CO3JIATECAAMH COBETCKON TOMOMOTHYECKO NIKOIBI, TOXYYMBIICH MHPOBOE HpH-
3HAHUE.

181



AnexkcaHapos lNasen CepreeBuy

(1896-1982)

M3BeCTHbIM COBETCKMH MaTemMaTuK, axane-
MUK AH CCCP M MHorux sapybemHblx axajemMui,
npeanaeHT MoCKOBCKOro MmareMmatuyeckoro obule-
cTBa, 3aBeayolin Kadeapor BbICIIEN FreOMETPUN
W TononoruM B MI'Y.

Ewé cryneHtom lMaBen CepreeBuY akKTHUBHO
3aHUMMancsa Hay4yHon pabotoin 1 ywe B 19 net nony-
YU Nepeblid BamHbii pe3ynsTaT MUPOBOro 3Hade-
HUA. OCHOBHbIE MaTemMaTUYeCKWe WHTepechl OTHO-
CATCH K TOMONIOrMK, TEOPUK MHOMECTB, FreOMeTpUn
M np.

M.C. AneKcaHapos ObiN B YMcne NepBbiXx opraHn3aropoB MOCKOBCHOM
MareMaTMyecKon onvmnuaisl oNa WKONbHWUKOB.

N

¥poicoH NMNaBen CamynnoBuy

(1898-1924)

HeobblvaiHO TanaHTIMBbLIA COBETCKUA Ma-
TEMATUH, K COMaNeHuto, paHo yuweawmn U3 Mu3Hu
(26 ner).

OCHOBHbIE pe3ynsLTaThl NONyYyeHbl B o6nactu
Tononoruu. MN.C. YpbiCOH OAWH U3 OCHOBAaTeneu co-
BETCKOM TONONOrMYecKoM WHoMkbl, BnepBbie B Poc-
CHK NpoYUTaBLUKMA CTY[leHTam Kypc Tononoruu. Cpe-
0K OTKpbITHIA MNaBna CamyunoBu4a ecTb W BarkHas
reoMeTprMyecKas Teopema 0 TOM, 4TO Wap ABNAeT-
cs TeNoM MaKcumanbHoro o6bEMa nNpu HEKOTOPbIX
orpaHUYeHnsax Ha WKWPKUHY Tena.

Lenbid psag NOHATHIA M YTBEPHKAEHWA CEroHa HOCAT MMA YpbliCOHa.
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Utoru rnaebl 4

MHororpaHimMk
MHororpaHHMKOM Ha3blBaloT TENO, NOBEPXHOCTb KOTOPOro co-
CTOMT U3 KOHEYHOro YMcsia MHOroyroibHUKOB.
MHororpaHHMK Ha3biBalOT BbINYKAbIM, €C/IM OH PAacnofioXeH
Nno O4HY CTOPOHY OT MNOCKOCTU KaXA0H ero rpaHu.

Mpuama
MHororpaHHMK, Be rpaHd KOTOPOro — paBHble 72-yrONbHUKMH,
nexailue B napannenbHbIX NAOCKOCTAX, a OCTalbHble 1 rpa-
Hel — napannenorpamMmmsi, Ha3bIBalOT 72-YroNbHOW NMPU3IMO.
Mpu3my HasbIBalOT NpAMON, ecnu e€ GoKoBble pébpa nepnex-
AUKYNAPHbI NIOCKOCTU OCHOBAHMA.
Mpuamy HasbiBalOT NPpaBUILHOW, €CNIK OHA ABNAETCA NPAMOH
U €€ OCHOBaHWe — NpaBH/bHbIA MHOTO0Yro/libHUK.

Mnouwaab GOKOBONM NOBEepPXHOCTH NPAMON NPU3MbI
Mnowaab 60KOBOW NOBEPXHOCTU NPAMOA NPU3Mbl paBHa Npo-
U3BEEHUIO NepUMeTpa eé OCHOBaHUA U 6OKOBOro peépa npu-
3Mbl.

Mapannenenunep
MNapannenenunegom HasbIBalOT NPU3MY, OCHOBaAHWA KOTOpPOW
AIBNSAIOTCA NapannenorpaMmmamu.
MNapannenenunej Ha3bIBalOT NPAMbIM, €C/IH €ro G0KOBbIe pé-
6pa nepneHgMKyNsSpHbI NAOCKOCTH OCHOBaHMA.
Mpsamoit napannenenunes HasbiBalOT NPAMOYroNbHbLIM, €ClH
€ero OCHOBaHUAMM ABNAIOTCA NPAMOYroNbHUKH.
MpamoyronbHblid Napannenenune HasblBalOT KyGom, ecnu
ero U3aMepeHus paBHbl.

CBoMcTBa napannenenuneja
AuaroHanu napannenenunega nepeceKkarwTcA B OJHOW TO4YKe
U AEeNnAaTca 3TOW TOMKOW nononam.
KeagpaTt nwo6Goil guaroHanu npAMoOYrofibHOro napannenenu-
nefa paBeH cCymMme KBagpaToB €ro uamepeHui.

NMupamupga
MHororpaHHMK, 0fHa rpaHb KOTOPOro — n-YroNbHUK, a ocTalb-
Hble FPaHu — TPeyroJibHUKK, UMeloL e o6LLYI0 BepLIUHY, Ha-
3bIBAIOT 1-YroNIbHOW NHPaMHUAON.
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Mupamuay HasbIBaOT NPaBMAbHOW, €CNKM €€ OCHOBaHWe —
NpaBUIbHbIA MHOTOYro/IbHUK U OCHOBaHWe BbICOTbI NHUpamMu-
Abl ABAAETCA LEHTPOM 3TOro MHOroyronbHuka. Bce 6oKoBbie
pébpa npaBMAbHOW NMUpamMUAbl paBHbl, Bce GOKOBbIE rpaHu
npaBuMibHOW NUMpamMuabl — paBHble paBHoGeApeHHble Tpe-
YrOJIbHUKH.

Anodemoid npaBuNbHOW NUpaMMAbl HA3bIBAIOT BbICOTY GOKO-
BOW rpaHu, NpoBeAEéHHYI0 U3 BEpPLUMHbLI NMPaAMUADIL.

MnowaabL GOKOBOKH NOBEePXHOCTH NHUPaAMMHAbI
Mnowaabo 60KOBOM NOBEPXHOCTH NUPAMUABLI HA3bLIBAIOT CYM-
My nnowafen Bcex eé 6G0KOBbLIX rpaHe.
Mnowaas 60KOBOKH NOBEPXHOCTU NPABUALHONW NUpaMUAbl paB-
Ha NONOBUHE NPOM3BEJEeHUA NepuMeTpa eé OCHOBAHUA U ano-
dembl.
Mnowaas 60KOBOH NOBEPXHOCTH NPABU/ILHOW YCEeY€HHOW NU-
paMuabl paBHa NMPOU3BEAEHHI0 NMOJYCYMMbl NEepUMETPOB eé
OCHOBaHUK M anodembl.
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§ 20. YnpaXHeHUa AN NOBTOPEHUA Kypca reomeTpuu
10 knacca

BeegeHue B cTepeoMeTpuio

20.1. Cpean touex A, B, C u D ecth Tpu TOUKH, JEKAIME HA OFHONU IMPAMOIL.
CKOTBKO MIOCKOCTEH MOKHO IPOBECTH Y€PE3 JAHHBIC TOUKH?

20.2. [Inaronamn npamoyroasunka ABCD nepecexatorces B Touke (. Touxka M
He J1ekuT B mwiockoctn ABC. MoXHO 1 TPOBECTH ILIOCKOCTh Yepes:

1) npsamyio AM u roukn O n C;
2) npamyio AC u Touku B nu M?

20.3. Jlana npusma ABCA B, C, (puc. 20.1). Touka D npuHaaIexuT nps-
Mot AB, Touka E — npamoit AC. ITocTpoiiTe ceueHHe NPHU3MBL ILUIOCKO-
croio A, DE.

20.4. Touka M npunayiexur rpanu BB ,C,C xyd6a ABCDA,B,C\D,, Tou-
ka K — pebpy AD (puc. 20.2). ITocTpoiiTe TOUKY NepeceueHns npaMoi
MK ¢ nnockoctoio ABB,.

20.5. Touka M UpUHNUICKUT TpaHU AAIB]B Kyba ABCDAIBICIDI, TOY-
ka K — rpann AA D D (puc. 20.3). TToctpoiiTe TOUKY nepeceueHus nps-
moit MK ¢ mrockocreio A, B, C,.

Puc. 20.1 Puc. 20.2 Puc. 20.3

A

By o B g,
Al ! Dl . A] : D]‘
| o |
R SRR I 1 ! C
A ,") - »
e ,’, K
A g D A D

20.6. Ha pébpax BB,, CC, u DD, npusmst ABCDA B, C\D, ormedenst coot-
sercrenHo Touku M, N u K, npuaém BM # CN, BM # DK u CN # DK.
[Mocrpoiire aunmio nepeceucnus mwiockocreit ABC n MNK.

20.7. Touka M — cepeauna pebpa A, B, npusmbt ABCDA, B, C\D,, touka K —
cepeauna pebpa CD. Tocrpoiite nunuio nepeceucenus mwiockocreit AMK

u BB,C,.
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<0.8. Ha peopax AB, AD, AC u BC rerpasapa DARB(L orMérnm COOTBET-
creeano touku E, F, M u K. IToctpoiiTe MTMHUO OEepeCcedeHns ILIOCKO-
creit EFM u DAK.

20.9. Ha pé6pax DA u DB terpasapa DABC oTMeTHAN COOTBETCTBEHHO TOY
ku M u K. ITocrpoitre aunuo nepecevenns maockocreit ABC u MKC.

MapannenbHOCTb B NPOCTPAHCTEE

20.10. Mau rerpasap DABC (puc. 20.4). Janumure Puc. 20.4
BCE MApPhI €r0 CKpeluBammuxcsa pédep.
20.11. INpamas MK, He nexamas B IUVIOCKOCTH Ia- D

pannenorpamma ABCD, mapannensna nps-
moii AD. Kakoro BaammHOe pacmonomeHue
npamerx: 1} MK u BC; 2) MK u AB? A C

20.12. HasectHo, 9TO NpAMBIE 4 H b NAPANLIETBHBI,
a npAMasd ¢ He MepeceKkaeT NpIMYIQ @ U mepece-
KaeT npsmyio b. Jlokaxute, 4TO NpsMbE 4 U C
CKP eLIMBAIOLIAECH.

20.13. Kaxgas u3 OpsMeiX € U d MEPECEKAET KANAYIO U3 NAPALIEIbHBIX MPs-
MbIX 4 U b. JlJoKkaKuTe, YTO NPAMBIE € U ¢ HE SBJISIOTC CKPELIUBAIIIMMHCH.

20.14. Otpesku AB u CD — guameTrpsl ogHoil oxpyxHOoCcTH. Il1ockocTs ¢ HE
HMeeT OOIUX TOUEK ¢ JAHHOH OKpYKHOCTBIO. Yepea Toukn A, B, Cu D
NPOBEIU NAPALIEABHBIE MPAMBIE, MEPECEKAIOIHE IVIOCKOCTE (L COOTBET-
cTeenno B Toukax A,, B, C, n D, Haijgure orpesox CC), eciu
AA =5¢em, BB, =9 cem, DD =3 em.

20.15. Touxka M ne aexur B nnockocTn napamtenorpamma ABCD. Nloxaxure,
uro AR || CMD.

20.16. JlokamuTte, 4TO 4Epe3 TOYKY, HE NPHHAAIEKAMYK JAHHOH IJTIOCKOCTH,
MOSKHO NPOBECTH NPAMYIO, HAPALIEABHYIO 3TOH IWIOCKOCTH. CKOIBKO Ta-
KHX IPAMBIX MOXKHO IPOBECTH?

20.17. CroJBKO IIOCKOCTEH, DapauleNbHbIX JAHHOH NPAMOM, MOMKHO ITPOBE-
CTH Yepes AaHHYI) TOUKY?

20.18. Tpeyroasauku ABC u ABD ne nexat B oaHoil mwnockoctu. Touka M —
cepeauna orpeaka AC, Trouka N — cepeauna orpeska BC. Ha orpeaxe AD
ormeuena Touka K, a na orpeake BD — touka E Tak, uro KE | ABC. o
kaxurte, uto KE | MN.

20.18. Nauo: a(1f=¢, Ae o, Be B, A¢ ¢, Be c Ilposegure uepes ToUkm
A u B naockocTs, napaniensHyK) IpaMori C.

20.20. Ha pébpax DA, DB u DC rerpasgpa DABC oTMeTnnm coOTBETCTBEH-
vo touku E, Fu M tak, uro ZABE = /FEB, /CBM = /FMB. Jlokamwu-
Te, uTo wiockocTy ABC u EFM napannensHer.
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20.21. MasectHo, uto o || [3, all b. Ilpaman @ nepecekaeT IIOCKOCTh O B TOY-
ke A, miockocts B — B Touke B, a npsaMasd b MNEPECeKACT IIOCKOCTD B
B Touke C (puc. 20.5). IToctpoiite Touky nepecedeHus npamoit b u mwio-

CKOCTH Ol

20.22. JlaHbl Hapauie/bHbIC IIOCKOCTH O U [ U IepeceKaomuecs npsimMble d
u b. TIpamast @ epecekaeT IWIOCKOCTh O B Touke M, m10ckocTs f — B TOu-
ke N, a npsmas b nepecexaer mwiockocts 0 B Touke K (puc. 20.6). ITo-
CTpOiTE TOUKY nepecedenus npamoit b u mwiockocru .

Puc. 20.5

/

%

Vi

la

k.
/

Puc. 20.6

20.23. Ha pebpe AC npusmet ABCA B,C, ormernim touky D (puc. 20.7). To-

CTPOITE CEUCHUE MPUBMBI ITOCKOCTHIO BDB].

‘ Puc. 20.7

A

o

B

Gy

Puc. 20.8
B M o4
i
™
i F
i
g AL o

Puc. 20.9

20.24. Meamannt rpann ADB rterpasgpa DABC nepecexatores B touke E,
a meauans! rpann BDC — B touke F. Jokaxure, uro npamas EF napar-
aenbHa mwiockoctu ABC.
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20.25. Ha pebpax AR, L, u B, xy0a ABCDA B,( 1), otmeTHIN COOTBET-
creenno Toukn E, Fu M (puc. 20.8). ITocTpotite cedenue kyba miocko-
ctoio EFM.

20.26. Ha pebpe AB terpasgpa DABC otmernin touky E (puc. 20.9). Ilo-
CTPOITE CEUEHUE TETPABAPA IVIOCKOCTHIO, NPOXoAdmeH yepea Touky £ na-
pawtensHo mwnockocru BCD.

20.27. Ha pebpe DA rerpasapa DABC ormernnin touky M Tak, urto
AM : MD = 4 : 3 (puc. 20.10). TTocTpoiiTe cedeHne TeTpasapa ILTOCKO-
CThIO, TIpoxoFAmeii yepes Touxky M mapamnensno miockoctn ABC. Ber-
YUCAUTE TUIOMAAL MONY4eHHOro cedenns, ecm AB = BC = AC =28 om.

20.28. Ocuoauvem nupamuasl MABCD apnserca npamoyroasuux ABCD.
Touka K — cepenuna peépa AD. IToctpoiiTe ceuenne TeTpasapa IIOCKO-
CTBIO, MpoxoAAed depes Touky K mapamensuo miockoctu ABM. Hair
AUTE OEPUMETP NOAyYeHHOro ceuenms, ecan MA = MB = 16 cm,
AB =10 cm.

20.29. Bepro au yTBEpKACHHE:

1) ecnn napannensHLIE TPOEKLMA JBYX NPAMBIX HA IVIOCKOCTD MAPALIED-
HBI, TO AAHHBIE NPSIMbIE NAPALUIEIBHBI;

2) ecnn maockas ¢urypa pasHa CBOEH MAPALIETBHON MPOEKIHH, TO TLI0-
CKOCTb, B KOTOPOI JIEXKUT AAHHAA (PUIYpa, U IUIOCKOCTh, B KOTOPOI se-
HHT €€ OPOeKIds, TApaUIeIbHEL?

20.30. Touku A,, B, u {| ABIAIOTCA COOTBETCTBEHHO UINOPANKEHMIMU BEp-
mue A, B n € napamnenorpamma ABCD (puc. 20.11). Ilocrpotite uzo-
6paxenue nmapannenorpamma ABCD.

Puc. 20.10 Puc. 20.11

D
M Blo .Cl

20.31. Tpeyronsnux A,B,C, — n3obpaxenue OpaMOYrOJbBHOTO TPEYTOIbHU-
ka ABC c runorenysoii AB, orpesok A B, — uzobpaxkenne runoTenHy-
ae1 AB. TlocTpoiite naoGpakeHne KBapaTa, BINCAHHOTO B TPEYroJb-
unk ABC m umewmero ¢ mum obmuit yroa, ecma: 1} AC = B,
2AC: BC=2:3
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lNepneHAUKYAAPHOCTD B NPOCTPAHCTBE

20.32. [pamas m mapamnensaa cropone AC tpeyromsauxka ABC u me nexur
B mwaockocta ABC, ZABC = ZBAC = 30°.

1) Mokasxkure, uro npameie m u BC ckpemupamomuecs.
2) Haitnure yroa mexay npamsiva 7 u BC.

20.33. I'pans ABCD npamoyronsHoro napannenenunena ABCDA B C D, s
NHEETCH KBaApaToM, a peépo AA, sasoe Goasme pebpa AB. Haiinure yroa
mexay npamemvi: 1) AB, u CI;2) AB,u CD;3) AB, u A, C,.

20.34. Yepea pepumuny B Tpeyroapauka ABC nposesena npamaa B, nepnen-
auxynspuasa miockoctn ABC (puc. 20.12}. Touxa M — cepeauna oTpeska
AC. Haiigure otpeaxu DA u DM, ecau AB = BC = 10 em, AC =12 em,
DB =24 em.

20.35. Moryr 1m ObITH DEPNEHAMKYAAPHBI OAHOH ILIOCKOCTH JABE CTOPOHBI:
1) Tpeyroasunka; 2) mapasrenorpamma; 3) NpaBMIBHOrG IIECTUYIOJE-
HHKA?

20.36. Touka M, pacnonoxeHHasn BHe wiockocTa pomba ABCD, takosa, uto
ZABM = ZCBM = 90°. Haiiaure otpesok MD, ecm AD=a, ZABC=q,

ZMDB = B.
20.37. “epea uentp O xsagpata ABCID nposegena npamas MO, nepnenauky-
AEpHAd IUIOCKOCTH KeagpaTa. Touka K — cepenuna otpeska CD,

MC=6cm, ZMCK=60".
1) Jokasxkure, uro npamas C1) nepnenaukynapua mwiockocta MOK,
2) Haiiaute orpesox MO.

20.38. Jlau xy6 ABCDA B ,C | D,. Ha orpeske AC ormernau Touxy M Tak, uto
AM : MC=1: 2 Tlocrpoiite ceuenue kybda IIOCKOCTEIO, HPOXOAAMIEH te-
pes Touky M u neponeupukynapuoi npamoi AC.

20.39. Otpeaox AB He nepecexaeT ILIOCKOCTh Of, a npaman AB nepecexaer
miockocTh 0. B Touke C. Yepea Touxku A u B nposeaesns npaMeie, mep-
NEHAMKYIAPHBIE IUIOCKOCTH () M Iepecekamue eé B Toukax A, n B, co-
oteercTBenno. Haligure orpesox B ,C, ecin AA, = 16 cm, BB, = 6 cm,
A B =4 cm.

20.40. Otpesox AB nepecexaer miockocTs & Tepes Trouxn A u B u cepenuny
C orpesxka AB nposegeHs! npaMble, NEPOEHAUKYISPHEIE IIOCKOCTH (£ H
nepecexaomue e€ B Toukax A,, B, u €| coorsercrsenno. Haiiaure orpe-
sok CC,, eenu AA, =18 em, BB, =9 em.

20.41. IIpu cUMMETPHUM OTHOCUTEIBHO ILIOCKOCTH ¢ 0OPasoM WIockocTy B as-
JHETCH IIIAGCKOCTD Bl. ,I[or:aﬂ{nTe, yTO eCciam [3 || 0, TO Bl || o

20.42. M3 touxku M nposegens! ¥ naockoctu ¢ nepoespukynsp MH u pasurre
unaxknouaere MA u MB (puc. 20.13). Haiipure paccTosHue Mexay OCHOBA-
HUAMH HAKIOHHBbX, ecom ZMAH =307, ZAMB =60°, MH =5 cm.
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20.43. Yroa meRly guarOHAIeH opaMoyroabauka ABCEH) u oguon ki ero ero-
pon paeen 30°. Touka M yaanena oT Kaxa0l BePIIMHBI OPAMOYTOIBHUKA

Ha 5\/% CM, 4 OT €ro ILIOCKOCTH — HA 5\/§ cu. Hafigure nnomans npamo-
YI‘()JI])HHKEI.

20.44. JlokamuTe, 9TO ECIH OTPE3OK HE MEPECEKAET IIOCKOCTh, TO PACCTOAHKE
OT CEPEAUHBI JAHHOTO OTPEIKA A0 JAHHON MIOCKOCTH PABHO IOAYCYMME
PACCTOAHUI OT KOHIIOE OTPE3KA A0 3TOH IUIOCKOCTH.

20.45. JllokamuTe, 9TO €COM OTPEIOK MEPECEKAET IUIOCKOCTD, TO PACCTOAHUE OT
CepeAMEBI JAHHOTO OTPE3KA A0 JAHHON ILTOCKOCTH PABHO OOAYPAZHOCTH
PACCTOAHUN OT KOHIIOB OTPE3Ka A0 3TOH IIOCKOCTH.

20.46. Otpeaox M — nepnesamkyasp K miockocTu TpeyroabHuxa ABC,
ZACB =90°, AC = BC = 6 cm. Paccrosnne or Touku M po npamoit AB

paBHO 376 om Hatigure paccroanne ot toukn M go nnockocru ABC.

20.47. Otpezox MB — nepnenguxynsap k mwockoctu npamoyroasauka ABCD,
AB =5 cm, BC = 16 em. Hadiqure paccrosume ot touku M o npamoit
AD, ecnn paccroanue ot touku M ao npamoit CD pasno 20 cm.

20.48. Otpesox KC — nepneHauKyIap K IIOCKOCTH npaMoyroasHnka ABCT,
AB =15 em, AD = 20 cm, KC = b cm. Haiigure paccrosnue ot Toukn K
no npamoit BD.

20.49. Yepes ueHtp O OKPYKHOCTH, BOHCAHHOI B TpeyroasHuk ABC co cTo-
ponamn 6 cm, 25 cm u 29 cm, nposeaéu nepnenpuxynap DO x mwrocko-

ctu ABC. Pacerosnue ot Touku I go miockoctu ABC paeno 2J15 cm.
Hagigure paccroanune ot Toukn £ 10 CTOPOH TpeyroabHHKA.

20.50. Ilpaman MB nepnenaukynapHa wiockocta ksagpara ABCD (puc. 20.14),
CTOPOHA KOTOPOro pasHa 4 cM. Yron mexgy npamoii MA u miockocTeio
ABC paren 45°. Haiigute yron mexay npamoii M} u nnockocthio ABC.

Puc. 20.12 Puc. 20.13 Puc. 20.14

D M M

B c B C
R N\ Ay AV

20.51. Touka M, papHOYAATEHHAA OT BEPIIMH NPABAILHOrO Tpeyroasauka ABC,
HAXOAWTCH HA PAccTOAHHMH D cM oT ero maockoctH. Hafinure nmnomans
Tpeyroasnuka ABC, ecmm yron mexay npamoii MA u mnockocteio ABC
paeen 60°.

A
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20.63. Touxkn A 1 B npuHUIEKAT PA3HLIM IPAHAM OCTPOroO ABYTPAHHOTO yria,
a roukn C u D — ero pebpy, npuuém AC = AD, BC = BD (puc. 20.16).
[Ipsman m nepnesaukyrapHa pebpy ABYTPAHHOTO YIJIA M IEPECEKAET
rpaHb yria, KoTopoi npuHaie:kut Touka A, B touke E. [locrpoiite Tou-
Ky IIEPECCYCHHA IPAMON 7 ¢ APYrOi IPaHbIO JAHHOTO ABYTPAHHOTO YIJIA.

20.64. I'paHu ABYrPAHHOrO yIJIa JI€XKAT B IWIOCKOCTAX o u B (puc. 20.17). Ips-
Mast 71 HePECEKACT FPAHD, JCKAIYIO B INIOCKOCTH O, B TOUKe A, a Apyryio
rpab — B Touke B. Ipsamas # napaulejlbHa HPsSMOB M1 M HepecekaeT
rpaHb, JIEKAWYIO B ILIOCKOCTH 0, B Touke C. ITocTpoiite Touky mepeceue-
HUSA NPAMOI 7 ¢ JPYroil rpaHbio JaHHOTO JBYTPAHHOTO VIJIA.

| Puc. 20.16 Puc. 20.17
"V
| m \
I A ‘\\ ‘\\
| A\ e
E o
C D

N B ' B\‘\.

20.65. IIpsivast ¢ — IMHUS NE€PeCcedeHUs TEPIEeHANKYISPHBIX IIOCKOCTEH O 1 f.
Touxa M ypanena ot mwrockocru o0 Ha 9 M, a ot wiockocru B —ma 12 em.
Haiigure paccroanne mexay Toukoit M u npamoii c.

20.66. IIpamas ¢ — 1MHUA NEpeceYCHUs NEPHEHUKYIAPHDIX INIOCKOCTEH O 1 B.
B miockocTi o mpoBean NpAMYyIo @, a B ILIOCKOCTH P — npamyio b tak, 410
a |l ¢, b | e. Paccrosnne Mexay npsMbIMU @ U € Ha 1 €M MEHBIIE PACCTO-
SHUSL MEKAY HNPSMBIMU @ U b, a paccTosiHUe MEK/Ay UpsaMbiMu b U ¢ Ha
32 cM MeHbIIE PacCTOAHUA MEKLY NPAMBIMI ¢ U b. Haitaure paccTosHue
MEK/Y npsMbIMu @ u b.

20.67. Jano: o LB, o Ly, B Ly, aNP=c, aNy=>b, BNy =a. Hdoxkaxure,
gyroalc,blc,alb.

20.68. JlokaxkuTe, UTO €CIM KAMKAAA U3 ABYX IUIOCKOCTEH NepHeHAuKy/IApHa Tpe-
Theil MIOCKOCTH M JIMHUU HEPeCceYeHns JAHHDLIX IIOCKOCTEeH ¢ Tperbei
IIOCKOCTBIO MAPALICABLHDL, TO 3TH IJIOCKOCTH MAPALIC/ILHDL.

20.69. Yepes sepmuny npsamoro yria C tpeyroapunka ABC nposejena nps-
Mast m, neprneHaukyaspHas mwrockocrn ABC. Ha npamoit m ormeTiin
rouxy D, Takyo, uro yron mexay mwiockocramn ABC u ABD pasen 30°.
Haiigure mwromain tpeyroavanka ABD, ecn AB = 16 em, ZBAC = 45°.
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20.70. Ilpoexnumeii Tpamenuy, IVIOIEAAR KOTOPOHA paBHA 40\@ cv®, ABIAETCA
pPaBHOGOKAA Tpanenus ¢ OCHOBAHUAMHM 7 ¢M U 13 ¢M 1 60KOBOI cTOPOHOI
5 cm. Hafiaure yroa Mexay IIOCKOCTAME JAHHBIX TPAMEHi.

MHororpaHHHKn

20.71. JluaroHans NPaBIIbHON MeThIPEXYTOILHON NPHUaMbI paBHa 25 cM, a aua-
roHanb 6okoBoi rpann — 20 cm. Haligure BBICOTY IPUAMEL

20.72. CTOpOHBI OCHOBAHHS NPAMOH TPEYTOABHON NPH3MBI OTHOCATCA KAk
15 : 10 : 9. Hafizgure CTOPOHEBI OCHOBAHHA, €CIH IIOIIAAL ODOKOBOH 10-
BEPXHOCTH NPH3MbI paBHa 816 cm2, a Goxosoe pebpo npuamer — 12 em.

20.73. CeueHneM HAKIOHHON YETBIPEXYTONBHON NPH3MBbI TLTOCKOCTID, TIEPIIEH-
AUKYAAPHOI GOKOBOMY pebpy, ABIAETCA PABHOBOKAA Tpanenus, B KOTO-
PYI0 MOKHO BIMCATH OKPYKHOCTb, 4 OCHOBAHUA 3TOH TPANElUU PABHEI
5 cm 1 7 cv. Hatigure miomaas GoxoBol MOBEPXHOCTH MPHU3MbI, €CJIH €€
G6okoBoe peGpo pasHO 8 M.

20.74. Boicora npamoii npusmel ABCA, B, C| pasua 12 cm, AC=B(C, AB=8 cm,
anaroHans rpanu BB, C,C pasxa 13 cv. Hakinnre miomaab cedeHus IpH-
3MbI, IPOXOAAMEro Yyepes npamy AB u Touxy C|.

20.75. CropoHa OCHOBaHHA NPABUIBHOI IIECTHYTOALHOH MPH3MBl paBHA ,
HAHOOIbINASL AMATOHAND MPH3MBl HAKTOHEHA K ILIOCKOCTH OCHOBAaHHMA NOJ,
yrnom . Hatigure moomaas BOKROBOI MOBEPXHOCTH NPU3MBIL.

20.76. Jlaua npaman npusma ABCA B (. Yron mexnay miockoctamu ABC u
A,BC pasen B. Haiinure Bricoty mpusmel, eciu BC = a, ZACB = 90°,
ZBAC = o

20.77. Yron Mexay AUATOHANBI GOKOBOM I'PaHH NPABHABHON TPEYTOJBHON
MPU3aMbI U coceareli 60k0BoH rpauso pasen 30°. Haljiure maomaae Hoxo-
BOIl MOBEPXHOCTH MPU3MEL, ecau € GokoBoe pedpo paeHo § cm.

20.78. [Trowaap nosepxHocTH Ky6a pasua 216 cm® Halinure nnomags ero aua-
FOHAIBHOI(O CEYEHIS.

20.79. Jlaun xy6 ABCDA B, C D, Touwka M — newtp rpanu A B C D, Tow
ka K — nentp rpauu ABB A,. Halinure yroa mexay npamoit MK u mno-
ckocteo ABC.

20.80. Touku E, Fu M — cepepunni pébep AD, CDu BB, xy6a ABCDA B, C 1}
cooTseTcTBeHHO. Haiimure yron Mexay maockoctamu ABC u EFM.
20.81. CropoHB OCHOBAHMA NPAMOTO NAPALIENeNunesa paBHel 9 cMm u 8 cm,
a yroa mexay Humu pase 6°. Béapimas AHACOHANE OCHOBAHNMA PABHA
MeHbmeH guaronany napawtenenunesa. Haligure miomaae 6oxoBoil mo-

BEPXHOCTH MMAPALIETEIMIIENA.

20.82. OcHoBaHMEM DPAMOro NAPAIENeNUIEAA ABIACTCE POMO €O CTOPOHON 4

H ocTpeIM yriiom (. Mesbman gumaronane mapaaaenenunesa oGpasyer
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C MJIOCKOCTBI} OCHOBaHMA yroa [b. Haljure mnomaas nogmHOM NOBEPXHO-
CTU mapaniesenunesa.

20.83. Bokosoe pebpo HaknonuOro napamtenenunena ABCDA B C,D, pasno
6 cm, a wiomans 6okoBoi nosepxuoctu — 312 em®. Paccrosune mexay pé-
6pamu AA, u BB, paBHo b cM, a mexay péopamu BB, u DD, — 19 cm.
Hagimure apyrpanubie yrasl npu pédpax AA, u BB,.

20.84. JluaroHATLHBPIM CEYEHHEM NPABMABHON YETBIPEXYTOABHON NHPaMMABLI
ABIAETCH TPAMOYTOABHBIA TPEYTOMBHME, IOIIAAE KOTOPOro paeBHa 5.
Haiimure mnomaas OCHOBAHMA MUPAMUABL.

20.85. Boxoreoe peGpo npasuasHoi mupamuael MABCD pasao cTopoHe ocHO-
BAHMA.

1) HMocTpoiiTe ceueHue THPAMUALI ILUIOCKOCTBIO, TPOXOAALIEN Yepes ce-
peauny pebpa AB u mapawrensnol nrockocrn AMD.

2) HalizuTe OTHOmMEHME IIOLEAAM CEYEHHA K ILIOMAAA OCHOBAHMSA ITHPa-
MHIbI.

20.86. OcHoBaHMEM MHPAMUALI ABAAETCA MPAMOYTOABHUK, OAHA U3 CTOPOH KO-
TOPOTO PABHA €. YTOM MEKAY 3TOH CTOPOHON U AMATOHANBIO TPAMOYTOME-
HuKA pabeH . Kaxgoe Gokopoe pebpo nmupammapl 0OpasyeT © ILTOCKO-
CTBIO OCHOBAHMA YIOJ B. Hatigure BBICOTY MHPAMUJEL.

20.87. OcxopaHMeM NEPAMBALI ABIAETCH paBHOGOKAs Tpanenus, Goasiee oc
HOBaHME KOTOPOE pasHo 15 cM, Gokxosas cropoHa — 10 cm. Jisyrpannsie
YIABI TIpH pEGpax ocHOBaHUA DHpaMmuzasl paeasl 60°. Haliaure mnomans
MOAHOA TOBEPXHOCTH MU PAMA/EL

20.88. OcHoBaHMEM MUPAMHALI ABIAETCA POMO, AUATOHANM KOTOPOrO PaBHBI
40 em u 30 em, a BricoTa nupamugael paesa 5 cm. Haliaure nomazges nos
HOI MOBEPXHOCTH IMUPAMUADBI, €CIH ABYTPAHHLIE YIIbI OpH pébpax eé oc-
HOBAHHA PABHEL.

20.89. OcuoBauvem nupamuant DABC apaseTcs NpAMOYLOJABHBIN TPEYTOdb
Huk ABC (LACB = 90°). Iliockoctu ABD n ACD neprneHaurynapHe!
IIockocTH ocHoBaHuA. Halinure nmaomaas 60k0BOH NOBEPXHOCTH OMpa-
muan, ecan AB = 26 em, BC =10 em, AD =18 em.

20.90. OcxopaHMEM NUPAMHUABI ABISETCS KBAZAPAT, a OAHO M3 GOKOBRIX péGep
PABHO CTOPOHE 5TOr0 KBAAPATA M NEPHEHAHKYIAPHO ILTOCKOCTH OCHOBA-
HuA. HaliguTe ABYTpaHHBIE YIIIBI MMPAMKHABI IpU pébpax eé OCHOBAHUA.

20.91. Pom6 ABCD amnserca ocnoBaunem nupamuasl MABCD, AB = 10 em,
ZBAD = 60°. Tlnockoctn ABM u ADM neprneuaukynapHsl IIOCKOCTH
ocHOBaHMA nHpamuapl, a maockoctn BOCM u DCM obpasyior ¢ mnocko-
¢TI0 ocHOBaHuA yras o 60°. Haliaute nnomaas 60KoBOH DOBEPXHOCTH
MY PAMHADL
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Apy}XuUM ¢ KOMNbLIOTEPOM

B npeabiayimmux K1accax Bbl ViK€ HCIONB30BANN KOMIBIOTED HPH H3YUEHUH reoMe-
TPHUM, CO3JABAIM PUCYHKH OOBEKTOB, M3Y4AEMbIX B ILIAHHMETPHU.

ITpu usyyenun Kypca CrepeoMeTpuu Bbl DyfeTe CO3ABATL PHCYHKH 00bEKTOB, H3Y-
HAEMBIX B CTEPEOMETPUH. ITH PUCYHKHM HAMHOTO ClloKHee riannmerpudeckux. Cymecrsy-
er paj CHeUAIN3UPOBAHHBIX MAKETOB HPOIPAMM, HPEAHASHAYEHHDIX U1 HHIKXEHEPHOTO
YepUEHHs, 1 B TOM YMCJIe JULsl H300paskeHnst 00bEMHBIX 00bekToB (Hanpumep, AutoCad).
Takue nporpaMmel JOBOJBHO CJAOMKHBI, HO €I Bbl Bhibepere npodeccuio, Tpedylomnyio
VMEHUS YEPTUTB M UUTATh YEPTEXKHM, — HHKEHEPA, HATAMUKA, KBAUpHUINPOBAHHOIO pa-
B04Ero, TO BaM OYIET NOJE3HO NPHOOPECTH HABLIKK PabOThl ¢ TAKMMH IPOrPAMMAMMUL

3apaHuna Kypca ctepeomerpuu 10 Knacca ana BbinoJjHeHUa
C MOMOLLbLI KOMMblOTEPA

B arom pasgene npHBeAeHb! 3aaHHs, KOTOPbIE Bbl CMOKETE BBIIOIHATL C IIOMO-
HIbI0 KOMIIBIOTEPA 10 MEPE M3YUEeHHS COOTBETCTBYIONMX TeM. YacTs aTux sajanuil — npo-
JOJBKEHHE U PA3BUTHE YIPAKHEHUIT 3TOro yuebHUKA, KOTOPbIe Bbl fyeTe pemars Ha ypo-
KaX 1 J10Ma (TAKHe VIPAKHEeHHUs] B TeKCTe yUIeOHUKA [IOMEUEHb! 3HAYKOM « »): B 3TOM pas-
jleJ1e YKA3aH HOMEP COOTBETCTBYIOWETO 3AAHISI.

Jlist Tex, KTo J0OUT NPOrpaMMHPOBAHIE U H3yuaeT (PAKYILTATHBHBIN KYpC, Hpej-
JIATAEM CO3JABATH WIFOPHUTMbL M IIPOrPAMMBI, B KOTOPBIX OV/AYT HCHOJb30BATHCS [1OJY-
YeHHbIE MATeMaTHYeCKHe 3HAHMSIL.

K § 1 «OcHOBHbIE NOHATHA CTEepeoMeTpPHH. AKCHOMbDI CTepeoMeTpun»

Ocpoiite MHCTPYMEHTApUil rpaUueckoro pejakTopa, ¢ NOMOMIbI0 KOTOPOro

MOKHO M300PaXKaTh IIOCKOCTH.

Obparure sunManue Ha pucynkn 1.7 u 1.8, «Hesuaumble» vactu duryp nsobpa-

JKEHbI NYHKTHPHOH JMHHEI.
1.1-1.4. Tlocrpoiite TpedyeMble N300paKeHNs! ¢ HOMOLLBLIO IPAMYECKOro PeAaKTopa.
K § 2 «CnepcTBMa M3 aKCMOM CTepeomMeTpHM»

Bbl 3Haere, 4TO NPAMYI0 MOKHO 33/]aTh JABYMsl PA3INYHBIMH TOUKAMH, IIPHHA/IC-

sanmu eil. Ipeanonoxum, aro cymecrsyer Habop TAKUX HOAIPOTPaMM:

1) 1o gaHHBIM TOYKe ¥ HPAMOH ONpPEseNNTh, IPHHALTEKHUT JIH TOYKA TPAMOIL;

2) 110 JAHHBIM TOYKE U ILVIGCKOCTH OIPEIEANTh, IIPUHAIEKHT /I TOUKA ITIOCKOCTH;

3) st JAaHHOI HPSIMOI OJIYUUTH IIPOU3BOJILHYIO TOUKY, NPUHUIEKANYIO 3TOM

HPSMOIL.

3anumuTe BXOJHBIE M BBIXOJHBIE JAHHBIE JUIs 3THX MOAIPOrPAMM, CUMTAS, YTO

npsimast sajaétes Asymst ToukaMit. [Tonb3ysach JaHHbIM HADOPOM HOAIPOrPAMM, 3a-

[HIIHTE AIFOPUTMBI JUIS OLPEAEICHUS B3ANMHOIO PACHIOIOMKEHHS TOUEK, HPSIMbIX

1 ILIOCKOCTEH B IIPOCTPAHCTBE.

K § 3 «MlpocTpaHcTBeHHbIe PHrypel. HavanbHbie npepcTaBNeHHa
0 MHOrorpaHHMKax»
3.3-3.5. [locrpoiire Tpedyemble NH30OpAKEHNs ¢ HOMOLBLID IpadHYECKOT0 pelakTopa.
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3.19%_ Janumure anropyTm, KOTOPBIH B 3aBUCUMOCTH OT PpacnOgOKEHUs TPEéx 3a0aHHbY
TOUEK HA PEGPAx KyGA ONpPEASNAeT, 3ASAUOT JH ITH TOUKH €AHHCTBEHHOE CEYeHHE
Ky6a i B CIyyae YTBEPAUTENBHOrG oTseTa — Kakoi ¢urypoil aaaseTca 3To ceveHue.

K § 4 \BaanmMHOa PACNIOAGKOHNS BYX NPAMBLX B IPOCTPAHCTBO
3anumure AMropHTy, KOTOPL JUia (8YX AAHHBIX IPAMEBIX OOPEIEISET X BIAUMHOE
pacnonexkenre. Kakue nognporpammer HyKHbL, YTOBE! PEATH30OEATE ITOT AIFOPUTM
(nanpumMep, onpereIeHNe NPHHALISKHOCTH TOMKH IOCKOCTH K T. I.)F Kakue sxoa-
HBIE Y BRIXOAHBIE JAHHBIE HYKHbL JUTA 3THX nonporpamy? Onpegenyre MUHIMAIL
HbtH HADOP TAKMX WHCTPYMEHTOB M 3AMMUINNTE AIOPHTM ¢ €0 NOMOILbLI).

K § & «MMapannensHocTh NPAMOM M NAOCKOCTHR
JanumugTe ANrOpUTM, KOTOPLIE A8 JaMHO0E DIOCKOCTH U ManHei npaMoi onpe-
AeJAET MX BIAUMHOE pacnoaoxkenne. Onpeaennte HaGOp TOANPArpamMM, HPKHLIX,
YTOBL! PEATUI0BATE STAT WIFOPUTM, U 3AMMIMUTE AIFOPHTM C NOMOLBI 3TUX [T/
OPOrpaMu.

K § 8 «MapannenbsHocTh NAOCKOCTOR,
O6obuwmre 3HAHVA, NOAYISHHBIE B M3YYEHHRIX naparpadax, W sanmuurTe anro-
PUTM, MO3BOAAIUMI ONPEACIATL B3AUMHOE DACOOAGKEHWE TOYEK, NPAMLIK K
ILIOCKOCTEe B NPOCTPAHCTEE.

K § 7 JdipeoGpazosaHna HUryp g npocTpaHcTBe.

NMapannonsHOS NPOOKTHPOBAHHG
Haobpaxenne 06héMBON Gurypsl Ha nucte GyMary MM HA 3KPAHE KOMOLIOTEPA
camo no cefe apaserca npoexruposannen. Co3faifiTe HECKONABKO PHCYHKOB, K-
MOCTPUPYIOMMY TO YTBEPHKACHUE.

Ecnu set ocsangaere AutoCad, T0 noCTpoiiTe HECKONBKO TEN, UIBECTHBIX BAM M3
Kypra reoMeTpMi OPeabyyIUx KIACCOB (KOHYC, WWIWHADP, NAPALTSNIendne) i
T. A.), M HCCAERYITE MX TPOEKLMK OPH PASHBIX HANPABIEHUAX NPOEKTHPOBANISA,
K § 8 «¥Yron moexpy npaAMbBIMNE B NPOCTPAHCTEO
Bepro 1y yTBEPHKASHHE: YrOI MEXKAY NPHMBIMH B HPOCTPAHCTEE PABEH YITY MEX-
Ay MX H30bpakennsMi Ha skpane xomnerrepar Ilogrsepapre ceoto Touxy ape-
st enocTpagueit s rpaguaeckom pegaxrope. Kakyio durypy ynodnee scero uc-
MOAL3GEATH AN ITOTO?
K § 9 JlopnoHaUKyAAPHOLTE NPAMOH M NAGCHKOCTH»

9.19. TloarsepauTe CBOU BRIBOALL WIMOCTpaLed B rpaduyeckoM pegakrope. Kak cne-
AYET pAsMecTiTh rpadiueckie OOBEKTbL HA SKPAHE KOMOLIOTEPA, YTOBLI ITa K-
MOCTPALMsA OhLIA HArXAANOH W XOCTOBEPHOR?

K § 10 «[lopnenguxynsp H HAKAOHHARA»
INocrpolire ¢ noMombie rpadUIecKoro PejakTopa OPTOrCHATLHBIE NPOSKLIHN W3-
BECTHBIX BAM reoMerpudeckux redt. Kak BuibpaTh PacnosomeHmne 3THX Tel OTHO-
CHTENBHO IVIOCKOCTH NPOSKTHPOBAHNS , YTOOK! NOAYINTS HAWIYIINEE NPEICTABIC
Hue o rene? Hecnegyitre, kakme reoMerpryaeckne GUIyphl ABISIOTCE NPOEKUHAMH
FNEMEHTOB 3THX TEJL.

K § 12 «¥ron mexjy npAMoNR M NAOCKOCTBION
Ilpit pemeHUy 33734 HA HAXOKACHHE YIIOB YaIe BCErQ MOMXKHO HAHTH TPHIOHO-
merpudeckre pyHrnuy STHX yraos. C NOMOMBIG KAKOIO WHCTPYMEHTA KANLKYIH-
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TOpa (MO0 U3YYAEMOro A3LIKA NPOrPaAMMUPOBAHUNA } MOMHO NEPENTH OT 3HAYE-
Hust TpuronoMeTpudeckoit ynknup k sermyume yraa? Kaxuve opu srom cyme-
CTBYIOT OIPAHIYEHNS N HEQAHOSHAYHOCTH?

K § 13 «/leyrpanspii yron. ¥Yron Mexxay nNAoCHOCTAMM:
CywecTsyloT Jin cpeacTsa rpadHueckoro pelakTopa, IoIBOIAIONME N0 H306pa-
AWEHUIO JBYX [UIOCKOCTEH onpeaensTs yroa Mexay Hump? Iogemy?

K § 14 «MMopnenguKynapHbio MAOCKOCTH»
Kak nenecoodpazno nzobpaxars MIOCKOCTH, YTO0E! MY NEePIeHAVUKYISA PHOCTD Ghl-
na Harmsaaoi? Kak akTiuyeckl MOXET BhITAALETh HA PUCYHKE YIOJ MEXIY mep-
MEHAHKYTAPHBIMK [WIockocTamu? (Caenaiite cOOTBETCTBYIIME PHCYHKN B rpadi-
YECKOM PEJAKTOPE.

K § 15 «Mlaowaas 0pToroHanbHol NpooeKijMN MHOTOYIrOAbHHKAY
danuupTe ANTOPUTM Al BAIYHECICHUSA MI0IMALH OPTOrOHANBHON HPOCKINK MHO-
FOYrONBHIKQB, M3BECTHBIX BAM M3 Kypca mnapuMerpuu. Brawaure B anropurm
BXOAHBIE JAHHBIE, TOIBONAIOWME KIACCNPHINPOBATE MHOTOYTOABHHKN B Tpebo-
BATh BBOJA COOTBETCTBYINUNIK BEAUUMH HX IEMEHTOB,

*, 3annumire ANrOpUTM, KOTOPLI MO H3OGPLKEHNID TR PEXYTOMBHUKA  BEAHYH-

HE yria Mexgy IVI0CKOCTBI) Y4eThIPEXYrONbHHKE W [LIOCKOCTBIC NPOEKTHPOBAHKA
AEAAET BLIBOL O BHAS YeThIPEXYrodbHHKA. PACCMOTPHTE OTACABHO CHy4AM, KOLIA
BeIBOA Heoano3nasen. [lockonsky pacnosnasanve rpaduueckux oGbekToB — OT-
AebHAA CAQMHAA 0BIACTE HCCIELOBAHWIE, NenecoobpasHo B BamMeM ATropuTMe
33J3BATh {OIMCEIBATE) H3QOPAKEHHNE YETHIPEXYTOIBHIKA € MOMOIIEK) HECKOAKUX
BONMPOCOB, HA KOTOPLIE NOAA30BATENb DYIET OTBEYATE «J3» UM «HET» B0 BEO-
AUTh KAKHE-TO Yncaosble ganupie. Kaxue ato 6yayr sonpoce:?

K § 168 «Mpuama»
Ioctpoitte B rpadiraeckom pefakTope naobpaxenne NpaMoid M HAKTOHHOA Dpwy-
3mbl, nzobpakenue sbicoTel nopusmet. [locrpoiite nHeckoibko ceveHmil mpHaMbl.
CrenaiiTe goIBOA © BOSMOKHON GoOpPME ceYeHHUS NPU3MBL B 3ABHCHMOCTH OT PACIO-
noxenpn cexywell wiockocmn. Iocrpoiire npoexuyn OpHAaMe! HA IIOCKOCTD, nNA-
PALNETEHYIO OCHOBAHMIO OPH3MEL, 1 HA [UIOCKOCTb, MAPALIEILHYI0 BHICOTE NPHAMbIL.

K § 17 NMapannenenunen»
Iocrpoiire B rpadmaeckom peaakTape M3OOPAKEHNE NAPATNENEINTCAA; NPAMOY-
rOABHOrO napantenenunesa. Kaxue ceoficrsa sTore rena u csolicTsa mapawreisHo-
rO NPOEKTAPOBAHUA HAXCG YIUTBIBATE A1 [IOAYICHHA ATEKBATHOrO H3obpakenus?

K § 18 MMupamupgar
Iacrpoitre 8 rpaduaeckom pepakrope v3odpaxenms pasnuann mapamiy, To-
crpofire HaodpakeHye BEICOTH TUPAMKMALL, ABYIPAHHONG YIIA MTUPAMALLL DPU pe-
Ope eé ocHOBAHMA.
Kak ¢ momowri cpeaere rpaduaeckorg pejakTropa BIACHWTS, ABASETCA AU H30-
SpaméHHAY NHpPaMUIA NPABHABHOA?

K § 19 «YcouBnnan nupamuga
3anupTe ANrOPUTM, HO3BOIMIONMA KaKk MOXHO Gojee nogpobuo kraccruduun-
POBATh MHOrOIPAHHMKH, H3YYEHHbIe B nyHKTax 16-19.
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NMpoeKTHaA pabdoTa

Dra pybpuka anpecoBana Npexae BCerc TEM, KTO XOUeT HAYUHTBCH NPUOOpeTaTs
SHAHUS CAMOCTOHTENLHO, TBOPYECKHN MBICTUTL, (POPMHUPOBATE, BLIPAKATE H OTCTAMBATH
CEOIO TOUKY 3PEHNA, BRIBHIATE MUNOTESb!, HAXOAUTE HAMOOIEE PAUNOHANBHBIE B He-
CTAHAAPTHBIE PEMEHNH.

IMpoekT — 3T0 CAMOCTOATENBHOE UCCISROBAHNE NO BLIBPAHHON TEMe, KOTOpOe
MOXKET BBITOIHATLCH KAK MHAMBWIYATLHO, TAK M FPYIOOH YHaLMXCS.

Patora moxer 6brTe odopmnena s suae pedepara, A0KIAA3, KOMIbIOTEPHOE npe-
senraupu. [Ipumepneil 06ném pedepara — 10-15 crpannn, gokraaa win KoMnboTEp-
noit npesentaupn — 10-20 muanyr.

Hinke npusogaTcs TeMs!, peKOMEHAYEMbie Ani HPOEKTHON paBoTer M coMcku
mrreparypel. [Ipu paBore Han npoexTamu MOXHO TAKKE UCHONL3CBATH WHTEPHET-pe-
CYpChL
1. Kpuctannm

Pexomendyeman aumepamypa

Taauyaun P. Kax yerpoenst kpucrauis // Kesanr, — 1983, — Mo 11,

Kopenun B. ¥Yaopwt Ilenpoysa u ksasukpuctamst // Ksanr. — 1987, — Ne 6.

Kysvmuuésa IM. Ocnosupre paspens: kpucratnorpadun: yaebHoe nocabue. —
M.: MUTXT, 2002.

Hiacxoreckan MIT. Kpucranms. — M.: Hayka, 1985.

Bpase O. Kpucrannorpadugeckue stiopsr. — JL: Hayka, 1974,

2. MoxtHO N\ K3 TOTpasapa caenars Ky6?

Pexomendyeman rumepamypa

Kazan B. O npeobpazosanuy muororpanaukes. — Oxecea: Maresue, 1913.

Dyrc J. Moxuo mu ua Terpasapa caeaats ky6? 4/ Ksanr, — 1990. — Ne 11.

Bommsanckuii B.I. Pasnosenuxue n pasHococtagienume guryper /7 Cep. Iomy-
Mg pHbte neknuu no maremaruke. Bem. 22, — M.: THTTI, 1956.

Bormaucxuwii B.I. Tpertea npobnema Dunpdepra. — M. Hayka, 1977

Anexcandpos I1.C., Maprxyuwesuu A H., Xunuun A S, Dayuronenma sremen-
Tapuoit maremarnku. Ku. Vi reomerpua. — M.: Hayrka, 1966.

3. Taopombl © TRHXrpaAHHOM YyTNO

Pexomendyeman rumepamypa

Hanee b. pyrpannnie u Tpéxrpanuste yrant /7 Keanr. — 1984, — No 12,

IIpaconoe B.B., IHapwizun M. D. 3anaun no crepeomerpun. — M.: Hayka, 1989.
4. leOMOTPHA NOBAGPXHOCTEH

Pexomendyeman rumepamypa

QDyrc J. Nenra Mébuyea // Keanr. — 1990, — N 1.

Egpemosiiw B. TIpocTpancTBo M BHYTPEHHAA [EOMETPMA HOBepxHocTel //
Keaur, — 1977. — Ne 1.

Dyxc JA. Teomerpus nucra Gymarn /7 Ksanr, — 1988. — Ne 9,

Opwramn /7 Kpant. — 1984, — Ne 8.

Cruproe C.I. Tlporyaku no samxuyrsivM nosepxurocras. — M. MITHMO, 2003.

ITpacoroe B.B., IHapweun H.D. 3agauu no crepeoserpun. — M.: Hayxa,
1989.
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5. [IPABHALBHBIG W NOAYNIPABWNLHLIO MHOFOIPAHHHNKN

Perxomenoyeman mumepamypa

Casuenyxo B. ITonynpasuasaste maororpannuky /7 Keanr., — 1976, — Ne 1.

Mamuscesuu JO. Monenn muororpanankos // Ksanr. — 1978, — Ne 1.

bepesun B. Ilpasuavame maororpassukm /7 Keanr, — 1989, — Ne 5.

Bazymen B. Ilpasuabhbie MHOrOrpadHHyKY M nOBOpoThr /7 Keant. — 1989. — Ne 10,

INpasunbibie Mpororpagnuxy /7 Ksanr. — 1988, — Ne 11.

IIpacorae B.B., Ilapwizun H.D. 3agaan no crepeomerpem. — M.: Hayka, 1989,
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OTBeTbl U YKa3aHHMA K ynpa)HeHUuaMm

1.21. Vxazanue. Touxn M, D u K nexar ua npaMoil nepecedenun maockocreil
ABC u o 1.24. 11 cm mnu 8 em. 1.25. Veasanue. IMoxakure, 9o ecnu xora Onr oaHa
M3 BEPIIKH JOMAHOH HPHHAUIENKNT ILIGCKOCTH ¢, TO | YEThIPE LPYride BEPLIMHL ByRyT
npHBagneRaTs sroi niockoern. [yers amkaras us rovex A, B, C, I u E we npuuagne-
KUT mrockoeTy o. Torga moxno opuiity k crenyouwpym enrsogam. Touxu A u D newxar
00 OAHY CTOPCHY OT IWIoCKOCTH . Taxke no OAHY CTOPOHY OT IUIOCKOCTH ¢ JEXAT TOY-
¥ By D Opuako Toukn A v B po/mgas! ASXKATE N0 PAa3HbIE CTOPCHBL! OT TUIOCKOCTH O,
Iomywum nporusopearte. 1.26. 1 @ 3. 1.27. 28 cu. 2.1. BeckoHeYHO MHOIO MAK OXHY.
2.11. 3 rouxy. 2.12. Opxa naockocTs win Tpu mockocty. 2.18. Bepno. Yrasanue. Io-
KOKHTE, 4TO HE AEKAMME HA ofHoi opsmoil rouku P, E n Q asnsores obupmin aua
mackocreil ABC u MNK. 2.19. 32 cv?. 2.20. 5 cm. 3.21. Vxazanue. Haiijgure Touxy
M nepeceuenns npambix EF w BC n rouxy N nepecevenus npambix FK n CD. Toraa
npavas MN — annus nepecesenns nrockocery ceverus u nrockocru ABC. 3.22. Vxa-
sanue. Haiinure Touky E nepecevenns npamevix NK n BC. Torna npavan ME — nunun
nepeceueHus WIOCKoeTH cevenns n wiockocrn ABC. 3.23. Veasanue. Halinure Touky
E nepecevenus npambix MK w AC. Torga npsaman NE — nusus nepeceqenus miocko-
eru cevennn u nrockoern ADC. 3.268. Yrazanuue. Halinure Toury P nepecevenns nps-
merx EF u BC n rouxy N nepecevenns npsmerx EK n AB. Toraa npavas MP — nusaus
nepeceyeHus MAOCKOCTH CeYEHHs U MAOCKOCTY ocnosanua. 3.27. Meazanue. Haiinure
Touky F nepecevenma npsambrx B, C, u BE. Torpa npamas A F — manna nepeceuenus
NAOCKOCTH cevenus u muockocrn A B C|. 3.28. Hesepno. Yxazanue. Cm. puc. 3.30. He
moker. Yiasanue. Econ aetorpéxyronvivkn ABCD u A B C D ssnsorca naobpae-
HUSMH rpaHell MHOrOrPAHHMKA, TO TOYKH nepeceuenmn npaverx AB m A B, BC n
B,C,, CD v C D, AD v A D, npunapnexar ognoit npamoit. 3.31. 72°, 108°, 72°,
108°. 3.32. 4 : 9. 4.9. Cxpemusaompecs. 4.10. Ilepecerarorea wnn naparnenbb
4.23. 4 cm. 4.24. 6 cm. 4.26. 9 cm. 4.26. 35 om w17 em. 4.28. 1 1 2. 5.13. 75 om.
5.14. 8 : 3. 5.15. ¥rasanuue. Joxaxure, uro

AABC w AEBF, n socnonssyiiTech paseHeTEOM Puc. k ynpaxuennio 3.28
2
YII0B NOAGGHbIX TPEYrOIbHUKOB. S.19. alf'
1
5.20. (44/3 + 2) om. 5.22. 2(2 + /2). 5.27. Yxa- E
saxue. Ilposegure ILIOCKOCTE, NOPOXOAALYIO e di
gepes npsmyic 4 u Touky M. 5.30. 60 om. /,-.L' |
6.31. 28 cm. 5.39. Vrasanue. IInockocts BMN = : i I i
NEPECEKACT IUIGCKOCTh OCHOBAHHA NO OPAMOILL, - f ’.-"__I“:;‘
mapataensaoil opamoit £ 5.40. § om, 12 om. - 1 A
. 11 -
Ll _—— b L
5.41. 156 c?. 6.13. 2) 24 cu. 6.16. w. e
1
1
6.17. (2 + «/2). 8.18. Yxazanue. Urob: Haii- Pt

TH NepeceveHne ceKkylleil MIOCKOCTH ¢ IPAHbIO
BB C C, nposeaure yepes Touxy N npamyio, na-




paLteasuyio npamor MK, 6,19, Vuazaniue, HToDb! HAWTH NepecevyeHe Cexyen nno-
exocty ¢ rpans) ABCD, nposegure wepea Touxy £ npamyio, napannensayio npamoil
FK. 86.31. ¥xazanue. Eciv npeanonoxurs, aro wiockocty BCD n AFE napannensus,
10 AB = DE. 6.32. 3 : 2. ¥xazanue. Ilycre O — Touka nepecededns auarodaneil napan-
nexorpamma ABCD. Toraa niockocts, npoxofsuian wepes Touky M 1 N papainensho
nnockocrn BC D, nepecekaer npamyio AC 8 Touxe K, rakait, aro MK | DO, KN || C,O.
Ofosnayum wepes F Touxy nepecedenia mpambix KN u A €. Torpa uckomoe othomme-
nre pasao KC : FA. 6.34. 1,5. 7.13. 9 cum. 71.24. Viasanue. Bocronn3oBasimcs K ge-
B sagagelt 7.23, nokaxure, aro ganHoe npeobpas’osanie GULypbl ABIASTCA JBHKEHIT-
em. 7.33. Vcazanue. Iposenurre xaxyo-anbyab Xopay 3/UINNCA, NAPANAEABHYK) OTPE3KY
AlBl. 7.38. Cymecrayer. Veasanue. Pacemorpure napuUinenbiyio OpoeKime npasuis-
HOrO naTuyroasuka. 7.39. 60°. 7.40. 45°. 8.4. 60°. 8.5. 1) 90°; 2) 40°. 8.6. 1) 0°; 2) 70°%;

a«/_

Yrxasanue. Joxaxure, 4T0 HCKOMBIR Y100 pased yr.r:y mexpy npambivn OB, 1 AC, a rax-
e JoKazmTe, aro Tpeyronsank AB C pasmobeapennnii. 8.13. 60°. 8.14. Vxasanue.
Jlokaxure, 9TO TPEYrONbLHHK EDIF pasaoteapennnit. 8.18. 9)°. Yvazanue. Jokaxure,
qro gersipéxyronvamg EFMK — npavoyronsank. 8.16. 60°. 8.17. 52 cm. 8.18. 3 cm.

3) 35°. 8.7. 80°. 8.8. 10 cm. 8.9. 10 cm. 8.10. 2) . 8.11. o van 180° - o 8.12. 90°.

9.8. 2 cm. 9.9, ?\/5 cm. 9.10. 1) a\/_ % 9.11. 8 cm. 9.18. Ilpaman nepnesanky-

MAPHA MNOCKOCTH WM AEXKUT B 3'mi51 mrockocty. 9.20. 9 cm. 9.21. Veasawue. Iycrs
Touka K — cepeamnna orpeska BC. Jokaxure, yro nopamas BC nepnesgykynspaa mio-
exocru AKD. 9.25. Yeazanue. Bocnonsaylirtecs METONOM JOKAZATENLCTEA OT HPOTHE-

2
noro. 9.26. 12 em. 9.27. 14 cm. 9.28. 17 eom. 9.29. 3— cM. 9.30. 2% cm. 9.34. al?;‘./_'

9.35. Vxasanue. Joxaxure, wro npaman AC nepneu,qm{yﬂs—lpﬂa mrockoctu BCD.
8.36. Yrasanue. Joxaxure, wro annns nepecedenun mnockocreit ABM u CDM na-

J10

patensna npamoil CD. 9.37. ¥xazauue. HNoxaxure, wro AD | EF. 9.38. 10

9.39. 45°. Yrkasanue. Ormersre nHa orpeske KB rouxy N tak, yrobst MN || CK. Hexo-
MBI yron pagen yray mexgy npsmemve SM u MN. 9.40. 12 cm. 9.41. 1) 8 cm; 2) 60°,
120°. 10.5. 7 cm. 10.6. 12 cm. 10.14. 5\/'5 cv. 10.18. 15 cm. 10.19. 15 em, 13 cm.
10.20. 242 cm. 10.21. 26 cm, 246 cm, 6 cm. 10.22. 3 om. 10.23. 12 om

10.24. jd? + . 10.25. 10 cm. 10.26. 5 car. 10.27. 3441 cm. 10.28. 4 om,

49.1n2 o

7DD cm, 3\/_ cv. 10.29. 9 cm. 10.30. 3\2/_ 10.31. 2 . 10.32. 40 cm?. 10.33. 12 cm.
10.34. g .10.35. 120°. 10.36. 8 cm. 10.37. % cM. 10.38. % cu. 10.39. Yrasanue.

Iyers Toukm A, B|, €|, D, » O, — ocrosanma neprespukyispos, ONylEHHbIX COOTBET
ersenno w3 rowex A, B, C, D u O na nnockoers o Torpa OO1 < OM. Bocnonnayit-
Tech Tem, wro orpesok OO, asnaerca cpeaneit nuuamedt kol wa rpanenmit AA C,C
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u BB D\D. 10.40. 4J§ cm. 10.41. 1)?_0 e, 11.10. 17 cm. 11.11. 8 enm. 11,12, 10 oM.
11.13. 5 em. 1114, "'5\/% em. 11.18. 2 em. 11,16, 4 en. 11.18. 20 cm. 11.19. 34/10 cm.

11.20. 28 em ymn 12 em. 11,21, 90°. 11.23. Vrazanue. Ilycrs Touka K — cepepuna pe-
a2
4
11.26. 58,5 cm? ¥xazanue. Joxaxure, wro AACM npsmoyronsnnii, rae M — npoexnusa

zf

myio [, nepnesgukyIsapHyo npaMoi CK Ha touku M onycrmm nepnempuxynsp MP ua
npamyio L. [Thockoers SMP napannensaa npamoit CK. Onyerum na Touxn € nepresan-
kynsp CF na npamyio SP. JUmaa orpeska CF pasna uckoMomy paccroasmo. 11.29. 15 cm.

11.30. 243 cn? 12.7. 30°. 12.10. 30°. 12.11. 6/2 cm. 12.12. 3 cm. 12.13. 82 cm.

12.14. 310 om. 12.15. 6 cm. 12.16. 314 cm. 12.17. 30°. 12.18. 26 om, 15 em.
12.19. 45°. 12.20. 47 om. 12.21. 45°. 12.22_ 1) 30°; 2) 60°. 12.23. 1) 45 2) 30°.

. 11.25. 18 cm.

6pa CD. Howxawwre, yro AAMK — vckomoe cewenre. 11,24,

Touky B Ha nnockoers ¢ 11.28. em. Yxazanue. Yepes Touxy C npoeeaém nps-

12.24. 45°. 12.25, \éf_i 12.26. @ 12.27. 45°. 12.28. 45°. 12.29. 60°. 12.30. 30°.

12.31. 45°. 12.32.

13.6. 105°. 13.7. 70 1310 607, 13.11. 60°. 13.16. 80°. 13.18. 6(°. 13.19. \/'gcm
13.20. 120°. 13.21. 45°. 13.22. 60°. 13.23. 60°. 13.24. 30°. 13.25. 45°. 13.26. 50 cm>.
13.27. 6 cm. 13.28, 4\/§ cm. 13.29. 45°. 13.30. 60°. 13.31. 213 cm. 13.32. 60°.

2(

13.39. arccos%. Vrasanue. Bocnonesosasmmcs sapaveit 11.27, JOKAKHNTE, YTO Yyroa

. 12.33. 30°. 12.34. 15 cM, 40 o 13.4. 35 cm. 13.5. 24 cm.

13.33. 16 cm. 13.34. 60°. 13.35. 3 cm wim 9 cm. 13.36, . 13.37. 90°. 13.38.

MEXKAY AAHHBIMUI TLIOCKOCTAMU Pagen yray mexgy npameivn A Cw B D. 13.40. 36 cm®.
13.41. 26 cm. 14.5. 2) 52 cm, 13 o 14.6. 45°. 14.7. 32 cm. 14.14. 25 cm.
14.15. 8 cm. 14.16. 45°. 14.17. 30°, 60°. 14.18. 1) 2-\/{1_5 cm; 2] B em. 14.19. 15 cm.
14.24. 3) 2013 cu? 14.25. 3) 60 cm2. 14.26. 60°. 14.27. 1043 en. 14.28. 1) a2;
2) a. 14.29. 2\/@ em. 14.30. 5 em. 14.31. 4 8 om. Yxasanue. Ilyers Touka O — nenrp
pevronsauka ABC, Trouka D — cepenuna croponnt AB. Jlokaxure, 910 mWiIeckocTu

J1 2.
AMB w DMO nepnengusynspuer. 14.32. 4J— cum. 14.33. arctg —— 5 .14.34. 3a4 3 .
2 4 3 4\}%
14.35. 216 cm?. 15.5. arccosg. 15.9. 84 cm® 15.11. arccos—— 9 . 15.12. 30°.

2 2
15.13. 45°. 15.14. 20 cm2. 15.15. % ecan 0° < 0 < 45°, sam —2
COLCL RN

241485 cosa
7

ABC, 5 n 5 — womann rpeyroasnnkos ABC n A B C, coorsercreenno. Torga

,ecnn 45° < o < 90°.

15.16. . 18.17. ¥xazanue. Ilycte ¢ — yrox mexay niockocrsmn ABC n



1
g 4B, AC,

S @ - .
cosp =4 << <l 1519 Fsinosine+B) - igi0 15 o
1 4B. ACsine0e 2 2¢inf o
2 Qacos—
16.11. 322 cm2 16.18.8 om. 16.19. 1) a2; 2) 45°. 16.20. 22, a~/5. 16.21. ﬁﬂ ,
CO0Os

7

2a\/sin9 st cos? 2 tg 20, 16.22. 9 cu. 16.23. 48 cm?. 16.24. 1250 o, 16.25.1) ——;

2
27 1gg

)
2) aresin= . 16.26. atagiage o7, 1) —dtgﬁ 9) 3.16.28. 60°.
cOs

2cosB
16.29. 45°. 16.30. 7 cm. 16.31. 6 cu. 16.32. (108+72J_ 6) cM‘<‘. 16.33. 25V2.
16.34. (18 + 12\/_ enm?. 16.35. 1) 522 cm?; 2) 240 env?. 16.38. 6 o, B cm v 8 om, 6 cm.

16.37. 360 cm?. 16.38. 15 cm. 16.39. 24./3 cm? 16.40. 20 cm?. 16.41. —k2 tg o
I sina

2(1 — 4sin® %)
zanie. Jlocrpoiite ganayio npuamy ao kyba ADBCA D B C|. Torpa nexombrit yroa pa-

674

nen yray DAC,. 17.5. 1) arctg%; 2) arctg%. 17.6. 1) arctg%; 2) arctg—

16.42. .16.43. 2) 22(1++/2). 16.44. 2) a?(\/3 +1). 16.45. 50°. Via-

17.7. 7cm. 17.8. 2 e, 4 ov, 4 om. 17.9. aJ§. 17.10. 36\@ cv? 17.11. 18 cm? w16 e,
2d* cig @ 1z
1742, — 2 7 1713 1442 cn2.17.14. 12 (2 + 2) em2.17.15. 4(54/3 + 4) o
o
sin—

17.16. 21 cm. 17.17. 17 cm. 17.19. 1) 36 cm; 2) 3642 em? 17.20. 4 om

. . - 24% sin a(cosP + (Jsin? p - sin® &
17.21. 24 sina(sinP + (Jeos® B —sin® o). 17.22. (cosp + B )

<3 cos? b
17.23. 2,/S7 + 57 17.24. ; 52 . 17.25. 3243 ond 17.26. 2 em. 17.27. 64 cv2.

17.28. 2 cm. 17.29. 86 cu. 18.13. 100(/3 + 1) cv2 18.14. 1643 ov?. 18.15. 6 cm.

18.16. 20 cm, /281 cm, 20 cm, /281 cm. 18.17. %b%in?[i. 18.18. lg2 tg o

18.20. arctg(Ztgo). 18.21. arctg[%tga]. 18.22 3) 24 cm® 18.23. 20 com.

18.24. Vriasawuue. Joxaxure, uro anogema pasHa NON0BUHE CTOPOHBI OCHOBAHUA NH-

22 a® /3 cos? % d? cos® %
;2) 45°. 18.26. “ecosm 1827. — =  18.28. 72 cm2
cos ot cosa.

pamuer. 18.25. 1)

18.29. 756 cm2 18.31. 20 cm. 18.32. 53 cm. 18.33. 843 o2 18.34. 52 cm.
18.36. 1) 322 cu2 2) 2 cm. 18.37. 1) 2043 v 2) 2‘/_
2) 44/3 cm. 18.39. 1) 4 om; 2) (32 + 810 + 24/2) on2. 18. 40 360 cn2. 18.44. 660 cv2.

cm. 18.38. 1) 160 cm?;



2
18.42. 105 cm?. 18.43. 2arcsin . 18.44. 2arccos£. 18.45. L‘E

2cos% 25in% sin2asin o
2
18.46. % 18.47. 2) 36 cv?. 18.48. 2) 6 cv?, 18.48. 180 ov. 18.50. 240 cv’.
s COs
18.51. (3+6 +3) ow’. 18.52. wlﬁ“‘mm 18.53. Wﬁ cv. 18.54, _Sf cm
COs k

WK 8\},_ cm. 18.55. i cm?. Mxazanue. Jo-

PHE. K ynpasHeHmo 18.56
KAUKHTE, YTO BCE YKAZAHHDBIE B YCIOBMI CEve-

HUA ABAAKITCH OPAMOYIOJIEHHKAMM, DEpU-
METP KKAOLO H3I KOTOPBIX paBeH 2 cm.
18.56. Cymecrtayver. Vxasanue. Paccmorpum
Tpevroasuyio mapamuay SABC, Gokosoe pe-
Gpo SC KOTOPOil HEPNeHAHKYAAPHO LIOCKO-
ety ocHoeanna. Ha npoapomxenun pébep
CA u CB sa roukn A u B cootsercriento
soibepem roakn M u N (em. puc.). ITnpamn-
na SMABN asnnerca uckomoii. 18.87. ¥Vea-
sanue. [lyers qanupiil TpeyroabHnK asnaeT-
€A OCHOBAHUEM NPABHABHONG ‘TETPasapa
SABC. Pacemorpure rpeyromermg SA,C).
18.58. 1 : 9. 18.59. 13;{2)1 em? 19.1. 8 cm,

12 em. 19.2. 7 cm. 19.3. 456 em2
19.4. 90 e 19.5. 1) 12 on; 2) 3242 em%
3) 6445 cm?. 19.6. 1) 26 en: 2) 168415 om2 19.7. 2 em. 19.8. 1 em. 19.9. 94 cm2.
19.10. 1210 cv®  19.41. (104 + 65+3) cm?.  10.12.  6(2+ V13 + 4/3) o2

19.13. 2H2 ctgPy2 + crgia. 1914, GTINZC2 4g40 onn e 10.16. 60,

Zeoso
75° wmm 120°, 15°. 20.14. 11 cm. 20.27. 36\/5 em?. 20.28. 31 cm. 20.32. 2) 60°.

] m 2&1:035
20.33.1) arctg2; 2) Qarctg§ '3 m‘ccnsW .20.34.26 cu, 8+/10 cm. 20.36. W

20.37. 2) 342 cu. 20.39. 2.4 cm. 20.40. 4.5 cm. 20.42. 10 cm. 20.43. 253 om2

20.46.6 cv. 20.47. 13 cm. 20.48. 13 o, 20.49. 8 em. 20.50. arctg£ 20.51. 25;/_
h

sin%
20.58. 90°. 20.59. arctg 4. 20.60. arccos% .20.61. 6 cm. 20.62. 4\/§ cum. 20.63. Vea-

20.52. arctg?z. 20.54.60°. 20.55. arcsin(%simp). 20.56. arccosg . 20.57.

aanue. [ocrpoiire numednbill yrof AHHOTG ZBYPPARHONO YA, CTOPOHBL KOTOPOra mna-
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PALTENLHE] COOTBETCTBEHHO BLICOTAM TPEYroabHHKOBE CAL) n CEI), onyieHHBIM HA
cropory CD, npuaésm ogxa 13 cropon sTore yraa npoxoauT vepes rouky £ 20.65. 15 cm.

20.66. 41 cm. 20.69. 1283\/“% em?, 20.70. 45°. 20.71. 5ﬁ cv. 20,72, 30 cm, 20 oM,

18 cm. 20.73. 192 cm®. 20.74. 1217 em?. 20.75. 12a%tga. 20.76. actgatgf.

20.77. 9642 cm? 20.78. 362 w2 20.79. 45°. 20.80. arctgg. 20.81. 408 cm2.
) 3.3
16

20.82. 2a2(4sin%tgﬁ+sinaj. 20.83. 120°, 60°. 20.84. 25. 20.85. 2) .

;Cl(ili . 20.87. 150+/3 cu® 20.88. 1250 cn® 20.89. 600 cm2 20.90. 45°, 90°,

90°, 45°. 20.91. H0(3 + 23) cm?. 20.92. 84 on?.

20.86.

OTBEThl K 3afjavyam U3 pyGpUKKU
«<Koraa caenaHbl YPpOKH»

«CTepeoMeTpUMYECKOe» PACNONOMEHUE BYX NMPAMBLIX

2. Her. ¥xasanue. [IposeqyTe napaiieibibe NMOCKOCTH, B KOTOPBIX JIEXKAT JAH-
Hble cKpenmpauecs npamete. 3. Yeasanue. 1) TposeaéM mWIOCKOCTh, NPOXOLSLYIO
qepes OPAMYK) € W NAPATIEBHYI) OPaMOH ¢, ITa WIOCKOCTL Nepecexaet npamyio b s
Touke B. Ilposexém yepes Touky B npamyw, napautensnyio npamoii ¢. Ilposeaénnan
OpAMAad ABTAETCH MCKOMO; 2) yrsepraeHie CIeIyeT U3 TOro, YTo MHbas OpaMast, nepe-
CERADIMAS NPAMYI0 & W HAPALTENLHAN OPAMOI €, NEXUT B MNOCKOCTH, NPOBEIEHHON B
pewervn . 1), 4. Veasauue. Jna kamnoll napel JaHHEX CKPEMABAKIIUKCH [IPsMbIX
OpoBENEM DAPALIEAbHbBIE MIGCKOCTH, B KOTOPBIX nexar ru npamdbie. [Iposenénnnre
IIOCKOCTH [IPH [nepecedenun ofpasylor uexomyo npusmy. 5. Vkazanue. Pacemorpum
OPOSKLUIO JAHHOTO TeTPasapa HA [UIOCKOCTh, nepreHqukyispuyio npamoit CN. Toraa
npoekuieil rpann ABD Gyaer pasnoGeppennsni Tpeyronsink A B D). Tlosromy ero
seaicora D, C, 6yner apnareea take u megmanoii. IMpoeknmeit orpeaka AM Syger menn-
ana A M|, a npamoit BK — npamas B K|, nenamas meppany D C, s orromernu 2 : 1.
INosromy orpesok B K| takke asnaercs mMegnanoll pasHoOEAPEHHONO TPEYTONBHUKA
A, B\ D,. Tlockoaeky PACCTOAHMA OT CEPEANHBL OCHOBAHUA 10 MEAUAH, NPOBEIEHHALX K
BOKOBLIM CTOPOHAM PABHOOSLPEHHONMG TPEYrONBHHKA, PABHLL, TO PABHbL M PACCTOAHIA
or npsimaii CN po npsameix AM u BK.



Angba BUTHO-NMpeAMETHbI 7 YKa3aTteib

Axcuomsl crepeomerpun 8
Anogema npaBUIBHOI
nupaMuabl 164

— — yceuéHHOII mupamuab! 172

Benmmauna giByrpanHoro yriaa 120
Bepmmna mupamuasr 17
Bepumnbr Mpororpannnka 17
Bricora nupamuan 163

— npu3amer 150

— yceu€HHOIT nupamue 172

Fexcasap 176

I'eomerpuueckoe Teno 147

I'panu asyrpannoro yraa 118

— MHOrorpansuka 17

— nupaMuibl HokoBble 17

— mapajulesIennesia
npoTuBojexkamue 157

— Npu3Mel 60KoBBIE 18
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